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HOACHUTEJIBHASA 3AIITMCKA

Hacrosimas pabouast mporpaMMa Kypca BHEYPOUHOU AeSTENbHOCTH «OCHOBBI
dbu3HYecKoro 3KCrIepuMeHTa (Jajnee — mporpamma) paspaboTaHa B COOTBETCTBUU
c TpeboBaHUAMHU (eaepalbHOr0 T'OCYIapCTBEHHOTO O0pa30BaTEIbHOTO CTaHAapTa
cpeaHero oodmiero oOpasoBanus (manee — DPIrOC COO) [1, 2] u HampaBieHa
Ha OpraHu3aIioo oO0ydeHHUs B (PU3MKO-MATEeMATHUYECKOM Npoduie B COOTBETCTBUHU
c TpeboBaHusMHU (eaepaibHONM 00pa30BaTEIbHON MPOrpaMMbl CpPEIHEro OOIIEro
obpazosanus (POIT COO) [3].

Peanuzanmst mporpaMMbl MOKET COJICHCTBOBATH JOCTHIKEHUIO 00 YYArOIIIMMHUCS
mIaHupyeMmbiX  pesysbTatoB  ocBoeHuss DOII COO, pa3BuTHIO JTUYHOCTHU
oOyJarommxcs, (GOPMHPOBAHUIO M YAOBICTBOPCHHIO HX COIMHAIBHO 3HAYUMBIX
UHTEPECOB M TMOTpeOHOCTEH, camopeanu3alud OOydYaloIIMXCS Yepe3 ydyacThe
BO BHEYPOUHO# JiesTeabHOCTH. OTHON U3 BO3MOXKHBIX ()OPM pealiu3aIiii IPOrpaMMbI
SBIIICTCS  KpYXOK. IIporpamMma MOXET pealM30BBIBATHCA 00pa30BaTEIIBLHOM
opraHu3alueld CcamMoCTOSITEIbHO JIMOO Ha OCHOBE B3aUMOJCHCTBHUS C JAPYTUMHU
OpraHu3alysIMH, OCYIIECTBISIONIMMHI 00pa30BaTEIbHYIO AESTEIHHOCTb.

[Iporpamma Kkypca BHEYpOUHOM AesTeNbHOCTH «OCHOBBI (HU3UYECKOTO
SKCIIEpUMEHTa» MpeaHa3HaueHa 1isi peanusauuud B 10-11 kiaccax U HampaBiieHa
HA  JIOCTHIKECHUE COOTBETCTBYIOIIIUX  PE3YJIbTATOB, chOpMyITHPOBAHHBIX
B (denepanbHOil pabodeil mporpamme 10 ydeOHOMYy Tmipeamery  «Duszukan
(yrinyOneHHBIH YpOBEHB).

[Tpu uzydyennun GU3NKM HA YIIIyOJICHHOM YPOBHE peaju3alius dTUX MPUHITUIIOB
0asupyercs Ha HCIOJIB30BAHUU CAMOCTOSTEIHFHOTO YYEHHYECKOTO JKCIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4HCIE, pabdoThl (u3M4eckoro mpakTtukyma. I[lpm sTom
noa paboTamMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIHHOE MCCIEIOBAaHUE, KOTOPOE
MPOBOJUTCSL TIO PYKOBOACTBY CBEPHYTOro, OOOOIIEHHOTO BHAa 0€3 TMOIIaroBoOu
WHCTPYKIMHU. B pe3ynprare oOecnieunBaeTCsl OBIAICHUE O0YYaIONTUMUCS YMEHUSIMA
MIPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEIOBATh B3AUMHbBIEC 3aBHCUMOCTH
IBYyX (U3MYECKUX BEITUYUH M OCYIIECTBISTH TOCTAHOBKY OTBITOB IO MPOBEPKE
MPEIOKEHHBIX THIOTE3. Bce 3T0 CroCOOCTBYET JOCTHIKEHUIO OJHOW M3 OCHOBHBIX
nene u3ydeHus GU3MKU Ha ypPOBHE CPEIHErO OOIIEro oOpa3oBaHUS — OBIAJACHUIO
OOyJarOMMMHCS METOJaMU CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W TPOBEICHHUS
(u3HIECKUX HKCIIEPUMEHTOB, aHAJN3a U WHTEPIPETAIMU HH(POPMAITUH, OTIPECIICHHUS

JOCTOBEPHOCTH MOJIy4YE€HHOT'O pe3yibTaTta.
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AKTyalbHOCTh pe€aU3alMM JaHHOM  MPOTPAMMBI  OMNPENEIAETCA  TEM,
YTO €€ OCBOCHHME IM03BOJSET OOydYalIIUMCS Ha MPAKTUKE O3HAKOMUTHCS
C pa3IMYHBIMU (PUBMUECKUMH SIBICHUSMH, SKCIIEPUMEHTAIIBHO U3YUUTh Pa3IUYHbIC
dbu3nYecKkue 3aKOHOMEPHOCTH, YIJIyOUTh CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTH
MMEIOIIUECS U MPUOOPECTH HOBBIE MPAKTUYECKUE YMEHUS U HaBBIKK B 00JIACTH
MJIAHUPOBAHUSI, TTOATOTOBKH, TIPOBEACHUS, aHAIN3a U UHTEpIpeTaluu HU3n4ecKoro
AKCIIEPUMEHTA.

[Iporpamma maeT oOydarOIIMMCS BO3MOXKHOCTH MPHOOPECTH MPAKTHUUCCKUN
OTIBIT pabOTHI C TA0OPATOPHBIM 00OPYIOBAHUEM, OBIAJETh KOHKPETHBIMU ITPUEMaMHU
UCCJIEIOBATEIbCKOM  JCSATENIbHOCTH  HA4yMHAIOWEro (hU3MKa-sKCIepuMeHTaTopa,
chopMUPOBaATh HABBIKK OIEHKH MOTPEITHOCTEH Pe3yabTaTOB U3MEpPEHUs (PU3UICCKUX
BeMWYMH. Peanuzamuss mnporpamMmbl  co3JaeT  YCIoOBUA Uil (pOPMHPOBAHHS
y 00ydJaronuxcsi HeCTaHAAPTHOTO KPEaTHUBHOTO MBIIIICHUS, COACHCTBYET Pa3BUTHIO
WHJUBUIYATbHOCTH  CYXIEHUM, (OPMUPOBAHUIO  KYJIbTYphl  OOOCHOBaHHS
COOCTBEHHOT'O MHEHHUS U CBOOOJIBI €T0 BHIPAKECHHUSI.

[Iporpamma MoskeT ObITH BOCTpeOOBaHA OOYYAIOUIUMHUCS, KOTOpPHIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YTIyOJIEHHOMY U3YUYEeHHIO (PU3UKHU U MATEMATHUKU, TOTOBSATCS
K YYaCTHIO B OJIMMIINA/IaX MKOJLHUKOB MO (PU3HKE, B paMKaX KOTOPBIX MPEyCMOTPEH
MPAKTUYECKUU TYP.

[Iporpamma mpecienyeT HE TOJIBKO 0Opa3oBaTeIbHbIC, HO U BOCIHUTATEIbHBIC
LEIU, TMOCKOJIIbKY COOTBETCTBYET HJEE HSKOJOTM3AlUU M HJAEE MPUKIATHOU
HAIIPaBJIEHHOCTH, KOTOPBIE, B YHUCJE APYIHMX HIEH, MOJIOKEHBI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COO.

BapuaHnThl peajiu3anuy nNporpamMmsl U (popMbl IPOBEACHUS 3aHATHH

Peanuzanms mporpaMmbl  MpeArofiaraeT CoYeTaHWe pa3IuYHBIX  (popm
IPYINIOBONA paloThl (CIyLIAHUE JIEKUUW, NUCKYCCHUSl, MOHTAX 3KCIEPUMEHTAIbHBIX
YCTaHOBOK, IPOBEICHNE (PU3NIECKUX U3MEPEHHI TTO/T PYKOBOJICTBOM IPETIOaBATEIs)
U WHAUBUAYaTbHON palOOThl (BBITIOJIHEHHE CAMOCTOSITENIBHBIX pabOT W padoT
MpaKkTUKyMa, 00paboTKa U MHTEPHpETALUsl pe3ylbTaToB (PU3UYECKUX HU3MEPEHHIN).
Hcnonp3oBanue Takux Gpopm paboOThl TOMOTAET Pa3BUBATH y O0YUYAIOMIUXCS, C OJHON
CTOPOHBI, HAaBBIKM BOCHPHUSITUS HOBOM HHPOpPMAIMKM TpU pa3luyHbIX (opmax
€e 1MoJauu, a C JPYyroil CTOPOHbI — AKTUBHOCTh, CAMOCTOSITEILHOCTh U TBOPYECKOE

Hauaiio. B 1menom peamusanus JaHHOM MNPOrpaMMbl  JIOJKHA TOJIOKUTEIBHO



CKa3bIBaThCSl KaK HAa aKTyalu3allMd 3HAHUN, YMEHUW M HaBBIKOB OO0YyYarONIUXCS
B paMKax UX IpeAnpodeccuoHaIbHON TEXHOJIOTHYECKON (MHKEHEPHOW) MOATOTOBKH,
TaK ¥ Ha COIMAIbLHOM (DOPMUPOBAHUM JINYHOCTU OOYHAIOUTUXCSI.

[Iporpamma Kypca paccunTaHa Ha 68 yacoB, B paMKax KOTOPBIX MPEIyCMOTPEHBI
Takue GopMbI padboT, KaK JIEKIHH, CAMOCTOSITEIbHbIE pa0OThl U PAOOTHI MPAKTUKyMa.
B xone camocrosiTenbHbIX paboT oOywarommuecss MoJl KOHTPOJIeM IpernojaBaTess
3aKPEIUISIIOT HOBBIC 3HAHMSI, OTPabaThIBAIOT ONPECIICHHBIC YMEHUS U HaBBIKU. PaboThI
NpakTUKyMa  TOAPa3yMEBAIOT  CaMOCTOSITEIbHOE  peIIeHHE  OO0YyYarolMMUCS
AKCTIEPUMEHTAIBHBIX (U3NUecKuX 3adad. Temarhka pabOT MPaKTHKyMa U MOPSIOK
UX CJICJIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUYECKOIO TIIAaHUPOBaHUs efepaibHON
paboueii mporpaMMel 1o yueOHomy npeameTy «Dusukay (yriyOJIeHHBIM YPOBEHb).

[Iporpamma paccuntana Ha peanuzauutro B 10—11 knaccax npu npoBeneHuu
3aHATUN OJNUH pa3 B Heaenmo oobeMoM | wac kaxmoe. [lo ycMoTpeHuo y4utens
MOPSIZIOK CJICAOBAHUS 3aHATHM MOXXET OBITh M3MEHEH, a HEKOTOPhIE MOTYT OBIThH
UCKJTFOUCHBI.

JlomyckaeTtcs peaau3aiusi 4acTH MPOrpaMMbl B T€YEHHE OJTHOTO y4eOHOTo roja —
s oOydaromuxcst Toiabko 10-ro mam Tonpko 11-ro kmacca. OgHako B 3TOM cliydae
npu pabore ¢ oOywarorumucs 11-ro kimacca peKOMEHIyeTCsl HauMHATh M3JI0KEHUE
y4eOHOro Marepuajia ¢ TMpPOBEJACHUS 3aHSATUH, HANPABICHHBIX HA OCBOCHHE
00yJaromMUMHCSI OCHOBHBIX IIPUEMOB U METOA0B 00pabOTKH pe3yJIbTaTOB (PU3MUESCKUX
HU3MEPEHHI M OLEHKHA Morpemnocrei. Jlis sroro pekoMmeHayercs: 1) mpoBecTH
B Kiacce 3aHiaTus Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro knacca; 2) 3amath Ha 10M
BoInotHeHue 3aaanuiit Ne 2, Ne 4 u Ne 6 u3 mporpammsr 10-ro ki1acca; 3) B qanbHEHIIEM
cienoBaTh nporpamme l1-ro kimacca, UCKIIOUMB U3 HEE, IO YCMOTPEHUIO YUUTEIs,
Kakue-1100 Tpu 3aHsATUs (Harpumep, Ne 16, Ne 17, Ne 18).

Bo3morxHO Takke ocBoeHHe o0ydaromumucs 11-ro kiracca moHON mporpaMmbl
MIPY YCIIOBHUH MPOBEICHUS 3aHATUH JBa pa3a B HEIEI0 00beMOM 2 yaca Kaxaoe.

Psan paGor mpakTukyma (Ha YCMOTpPEHHE YYHTENsI) MOXET OBITh 3aJaH
oOydJarommmMcsi Ha JOM JIJIi CaMOCTOSTEIHLHOTO BBITIONHEHHUS C TOCIEAYIOMNUM

KOHTPOJIEM U 00CYKICHHEM TMOIYYCHHBIX PE3yIbTaTOB.

B3aumocss3b ¢ peaepaabHoil padoyeid NPOrpaMMoil BOCIIMTaAHUS
[Iporpamma pazpaborana ¢ ydeToM pekoMmeHaanui ¢enepanbHoil paboueit
MpOorpaMMbl BOCIIUTAHUS. B 4aCTHOCTH, OHA YYUTHIBAET MICUXOJIOIO-TIEAarOrHYECKHe

OCOOCHHOCTH  COOTBETCTBYIOLIEH  BO3PACTHOM  KAaTeropuu  OOYyYaroIIMXCs.



[Iporpamma COOTBETCTBYET TaKMM LEISIM BOCIUTaHUSA OOy4aroluXcs,
KAaK pa3BUTHE JUYHOCTH, CO3JAHUE YCIOBUH ISl CAMOONIPEAEIICHHUS U COLIMAIN3ALIAH.

[Iporpamma COHEWCTBYET PpPELWICHUIO CIEAYIOIIMX 3a1a4  BOCIUTAHUA
oOy4JaromMXxcsa: YCBOEHUE 3HAHUM, HOPM, JTyXOBHO-HPAaBCTBEHHBIX IEHHOCTEH,
TpaaULIUNA, KOTOPbIE BEIPa0OTAIO POCCUICKOE 00IIECTBO; POPMUPOBAHUE U PA3BUTUE
JUYHOCTHBIX OTHOIIEHWM K OSTUM HOpPMaM, IIEHHOCTAM; TMpHOOpETeHUe
COOTBETCTBYIOIIETO 3TUM HOpMaM, HIEHHOCTSIM, TPAJULUSAM COLMOKYIBTYPHOTO OIbITa
MOBEJICHUS, OOIICHUSI, MEXJIMYHOCTHBIX U COIMATIbHBIX OTHOIICHUM, MPUMEHECHUS
NOJIYYEHHbIX  3HAHWUW;  JOCTUKEHUE  JIMYHOCTHBIX  pE3YyJIbTaTOB  OCBOEHUS
oO1eo0pazoBarenbHOl nporpaMmbl o (usuke B cootBerctBUU ¢ GI'OC COO.

[IporpamMma cOOTBETCTBYET CJIEIYIOIIUM OCHOBHBIM HAIIPABJICHUSIM BOCTIUTAHUSL.

1) TpynoBoe BOCIHTaHWE — BOCIUTAHUC YBAXCHHS K TPYAY, TPYIAIIMMCS,
pesynbrataM Tpyna (CBOEro M Jpyrux JlOJel), OpUEHTAlusi Ha TPYAOBYIO
JEeSITENbHOCTD, MOJTy4YeHHE npodeccun, JMYHOCTHOE CaMOBBIpaKCHHE
B TPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyJA€ B POCCHUHCKOM OOIIECTBE,
JOCTI)KEHUE BBINAIOIIMXCSA PE3YJIbTaTOB B MPO(PECCHOHANBHON 1eATETbHOCTH.
LleneBbIMM OpUEHTHpPAMH SBIAIOTCS: (POPMUPOBAHUE OCO3HAHHOW TOTOBHOCTHU
K TOJYYEHUI0 MPOPECCHOHATBHOTO 00pa3oBaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TCUCHHE JKU3HU KaK YCJIOBHUIO YCIEHMIHOW MpodeccHoHanbHON M 00IIeCTBEHHOU
NEeATEeIbHOCTH; TOHUMaHHUE crenuuku caMooOpa3oBaHus W NpodecCHOHATBHOMN
CaMOTIOJTOTOBKK B MH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHUYECKOM  OOIIecTBe,
TOTOBHOCTH YYUTHCA M TPYAHUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIM BBIOOP cdepsl MPOPECCHOHATBHOW TPYAOBOM JEATCIbHOCTH
B POCCHUHCKOM OOIIIECTBE C yUETOM JIMYHBIX )KU3HEHHBIX TJIAHOB, TOTPEOHOCTEH CBOEH
CEMbH, O0IIIeCTBA.

2) DKOJOrMYecKoe BOCHHUTAaHWE — (POPMUPOBAHHE DKOJOTHUYECKOU KYJIBTYPHI,
OTBETCTBEHHOT0, OEPEKHOTO OTHOIICHUS K NMPHUPOJIE, OKPY KAIOLIeH cpesie Ha OCHOBE
POCCUHCKUX TPAJULMOHHBIX JIYXOBHBIX IIEHHOCTEHW, HABBIKOB OXpPaHBI, 3aIIUTHI,
BOCCTAHOBIICHHSI TIPUPOJIbI, OKpYKarouen cpenbl. LleneBbIM OpHUEHTUPOM SIBISETCS
OCO3HaHHE HEOOXOAMMOCTH MPUMEHEHUS 3HAHUSI €CTECTBEHHBIX U COIIMATBHBIX HAYK
Ui pa3yMHOro, OEpexIIMBOrO MPHUPOAONOIL30BaHUS B OBITY, OOIIECTBEHHOM
IPOCTPAHCTRBE.

3) LleHHOCTH HAYYHOT'O TIO3HAHMS — BOCIIUTAHUE CTPEMIICHHS K TIO3HAHHIO Ce0s

U JpYyTuX JI0JAeH, Npupoabl U OOIIECTBA, K MOJYYEHUIO 3HAHUM, KaueCTBEHHOIO



o0pa3oBaHus C Y4YETOM JIMYHOCTHBIX HMHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTE.
[leneBbIMU OpHEHTHpPAMH SIBISIOTCS: (OPMUPOBAHUE MACSITEIHHO BBIPAKEHHOTO
[IO3HABATEJIBHOIO HHTEpeca B O0JacTH (PU3MKU C YYETOM CBOMX HMHTEPECOB,
CIOCOOHOCTEM, JOCTUXKEHUM; MOJIyYeHHE MPEICTaBICHUI O COBPEMEHHOW Hay4YHOU
KapTHHE MHpa, O JOCTI)KCHUAX HAYKM W TEXHUKH, O 3HAYCHHH HAyKU B >KU3HH
poccuiickoro oOuiecTBa, 00ecrneyeHun ero 0e30MacHOCTH; MPUOOpPETEHNE HABBIKOB
KPUTHYECKOTO MBIIUICHHS, OMpPEIEICHUS JIOCTOBEPHOW HaydHOU WHPOpMaAIIu
M KPUTHKU AHTHHAYYHBIX TIPEJCTABICHUN; pa3BUTHE M TNPUMEHEHHE HaBBIKOB
HaOMIOZICHNs, HAKOIUICHHS H CHCTEMaTH3aluu (aKTOB, OCMBICICHUS OIbITa

B GCTCCTBCHHO-Hay‘IHOﬁ obacTu ITIO3HaHMHA, HCCJIGI[OB&T@HBCKOﬁ ACATCIIBHOCTU.

Oco0enHocTH padoOTHI yYUTEIsI IO MPOrpaMMme

[Tpu peanmzarnuu JaHHOW IporpaMMbl 3ajada Y4YUTEIs] COCTOUT B TOM,
9TOOBI CO3/IaTh YCJIOBHS JUII yYCBOCHUS OOYYarOIIMMUCS HOBBIX 3HAHUH,
NproOpETeHUST UMH HOBBIX YMEHUH W 3aKpeIUICHHS HAaBBIKOB, HEOOXOIUMBIX
IUIS TIPOBEIeHUS (PU3NIECKUX IKCIICPUMEHTOB M aHAJIHM3a IMOJTYYCHHBIX PEe3yIbTaTOB.

JUiss pemieHust STOW 3aJadyd HEOOXOAMMO HaIWYue B KaOWHETe (U3HKH
00OpymOBaHUS, KOMIUICKTYIOIIUX ¥ PACXOJHBIX MaTepUAIOB, TPEOYIOUTUXCS
IUIE  TIPOBEACHHSI CaMOCTOSITCNIBHBIX paboT W paboT mpakTtukyma. llepedeHb
npemiaraeMpix  pabor  chopMupoBaH TakMM ~ o0pa3oM, YTO  IOJTOTOBKA
K WX TIPOBEJCHHIO HE JOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYJHCHHH —
BCE HEOOXOAMMOE [UIsl peaIM3allMid IMPOTPAMMBI, KaK TMPaBUJIO, JTHOO HAXOJHUTCS
B KaOuHETe PU3UKH, TUOO JOCTYITHO B MIOBCEAHEBHOM OBITOBOM OOMXO/IC.

[lepen HauyanmoM 3aHATHN YYUTENIO PEKOMEHAYETCS CaMOCTOSTEIHLHO
BBITIOJIHUTH BCE TEOPETUYECKUE 3aJlaHUs, CaMOCTOATENbHBIE PabOTBHl W PabOTHI
MPAKTUKYMa, KOTOPBIE TODKHBI OYTYT BBIMOIHATE 00yJaronIfecs. ITo 1acT yUYUTEITIO
BO3MOXXHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHUYECKHE IMPOOJIEMBI,
HO W TIOJTYYUTh KOHTPOJBHBIE PE3YyNbTaThl U3MEPEHUN M MX 00pabOTKH, KOTOpHIC
MOHAMOO0SATCA I JalbHEUIEH TMPOBEPKHM TPABWIBHOCTH BBIIOTHEHHUS padoT
00yJaroMUMHCS.

[TockonmbKy OMHMM W3 TJABHBIX PE3yJbTaTOB Pal0OTHl YYHUTENIS B paMKax
BHCYPOUHOW JEATETLHOCTH SBJISICTCSI JIMYHOCTHOE pAa3BUTHE OOYyJaromImxcs,
VUHUTEI0 PEKOMEHYETCsl TPU TPOBEACHUW 3aHATANA TO  MPOrpaMMe aKTHBHO
y4acTBOBAaTh B JEATEIBHOCTH OOYYarONIUXCsl, KOHTPOJUPOBATH XOJ BBHITIOJHCHUS

MMH 3KCIIEPUMEHTAJIbHOW pabOThl, HANpPaBIATH W KOPPEKTHUPOBATh MX JEHUCTBUS,
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CBOCBPEMEHHO  yKa3blBaTh HAa  OMMUOKA ©W  HEJAOYETHI,  IOJICKA3bIBaTh
U JIEMOHCTPUPOBATh MPaBUJIBHBIC CIIOCOOBI BBITIOJHEHUS MPAKTUYECKON pabOTHI,
00CyXIIaTh TPUYHUHBI ¥ BO3MOKHBIE TIOCIEJCTBUS JAOMyCKaeMbIX OmuOoK. Bo Bpems
3aHATUN HE00X0UMO NOAJICPKUBATh  JI0OPOXKETATEIbHYIO atMocdepy
COTPYIHHYECTBA.

Yuuteno CleayeT yYMTBIBATh, YTO JIOTMKA OCBOEHHUS IPOTPaMMBbI
mpemnoaraeT MocieoBaTelbHOE W3YYeHHE MaTepuaja — CHavaja oOydJaromuecs
JOJIKHBI OCBOUTH 0a30BbIC MTPUEMBI U METOJIbI IPOBEICHUS (HU3UUCCKUX U3MEPEHUN
1 00pabOTKH IMOTy4aeMbIX PE3yJIbTATOB, a YK€ 3aTeM IPUMEHATh WX Ha MPAKTHUKE
0 CXEME «OT TMPOCTOTO K CIOKHOMY». lloTomMy mpuMepHasi cxema MpOBEICHUS
3aHITHH 110 TPOTPAMME MOXKET OBITh CJICTYIOIICH:

1) oOBsICHEHHE TEOPETHUYESCKOTO MaTepHaa 1o TeMe;

2) TOATOTOBKA K BBIMOJHEHUIO CAaMOCTOSTEIbHOW pPabOTHl MM PabOTHI
NPaKTHKyMa — OOCYXKJCHHUE 3aJlaHus, YCTPOMCTBA SKCICPUMCHTAIBHON yCTaHOBKH,
HEOOXOJMMOTO TCOPETUYCCKOTO MaTepHalia, NPHEMOB W METOJOB NPSIMBIX
HKCIIEPUMEHTATBHBIX U3MEPEHHH, CITOCOO0OB X 00PaOOTKU M OIIEHKU MOTPEIIHOCTEN
U3MEPEHU;

3) mpoBeJcHHE CAMOCTOSTEIBLHON PaOOTHI MITH PA0OTHI IPAKTHKYMa, KOHTPOJIb
NPaBWJIBLHOCTHU MPOBEACHUS U3MEPEHUN;

4) 00paboTka  MOJYYCHHBIX  OKCICPUMEHTAIBHBIX  JAHHBIX,  OIICHKA
MIOTPELIHOCTEN;

5) obcyxaeHue pe3yabTaToB OOPAaOOTKH IMOJIYYCHHBIX DKCIICPHUMEHTATBHBIX
JTAHHBIX U TIPOBEPKA UX MPABUIBHOCTH.

B ciyuyae HeXBaTKu BpeMEHH Ha peaM3aIvio B KJIAcCe MyHKTa 4 TaHHOW CXEMBbI
PEKOMEHIyeTCS  MPEMJIOKUTh OOYYarOIIMMCSl  BBIOJTHUTH  COOTBETCTBYIOIIHE
JEUCTBUSL J0Ma, a MyHKT 5 pealn3oBaTh B Hayaje CICAYIOIMIETO 3aHsTHs,
b0 TPOBECTH HEOOXOAUMBIE OOCYXKIEHUS ¢ OOydYaloIUMHUCS B TOPAJIKE

WHAUBUYaJTbHON paboTHI.



COJEP)KAHUE KYPCA BHEYPOUHOI JESATEJILHOCTH
«OCHOBBI ®U3UYECKOI'O SKCHEPUMEHTA
(PUM3UKO-MATEMATUYECKHU TPO®PWUIb)»

10 KJJACC

3ansaTue 1. [lorpemiHOCTH B IKCIIEpUMEHTE

Jekyua «llorpemHocTd mnpsMbIX u3MepeHuin». OOcyxknaercs mnpupoaa
BO3HMKHOBEHUS MOTPEIIHOCTEN, METOAbI X MUHUMU3ALIMH U OLICHKHU.

Jekyua «IlorpemiHOCTH KOCBEHHBIX H3MepeHui». OOCYXIalTcs METObl
Y IPUEMBI OLIEHKH MOTPEMIHOCTEN KOCBEHHBIX U3MEPEHHUI.

Hcnonvzyemvie mamepuanwi: [4], vacts 1.

3ansitue 2. OueHKa NOrpemrHocTe NMPSIMbIX ¥ KOCBEHHBIX U3MepPeHH i
Camocmoamenvnasa paboma «OueHKa TOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM

10 pE3yNbTaTaM MPSIMBIX U3MEPEHUN».

3ausitue 3.  YcpeaHeHue — u3MepeHuil.  CiyvaiiHasi ~ NOrPelIHOCTb.
Kunemarnyeckne uamepenust

Jexkyua «CnydaliHple TOTPEHIHOCTU». B COOTBETCTBUM C  ypOBHEM
MOJTOTOBKH OOYYAIONINUXCS W JOCTYITHBIM OOOpYJOBaHUEM MOXET OBITH MPOBEICHA
OJIHA U3 JIBYX paboOT MpaKkTUKyMa.

Ilpakmuxkym Ne 1

3aoanue. OmnpenenuTe ¢ MaKCHUMaJbHOM TOYHOCTBIO CPEIHIOD CKOPOCTH
JIBUKEHUS 3€PHBIIIKA TIIIEHA B OyTHUIKE C BOJOM.

Obopyoosanue. 1limieHo, HaAMOJIHEHHAas BOJOW IUIACTHKOBash  OyThUIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHJIOMEp, JTUHEHKA.

Kpamkoe onucanue pewenus. llpoBomutcst  cepusi  AKCIEPUMEHTOB
10 U3MEPEHUIO C TOMOILBIO CEKYHIOMEpPa BPEMEHH MPOXO0KICHHS 3€PHBIIIKOM MIIIEHA
B TOJNIIE BOABl HEKOTOPOTO (DUKCHPOBAHHOTO PACCTOSHUS BIOJb BEPTHKAIH.
Boluucnsiercst cpenHee Bpemsi JBHXKEHHS 3epeH. PaccuuThiBaeTcsi cpenHss
YCTAHOBUBIIASICA CKOPOCTh 3TOT0 IBMXKEHUA. OIIEHUBAETCS MOTPELIHOCTb.

Onucanue cxooiceti pabomel NpaKmMukKyma. BCEPOCCHUUCKas OJMMIIAAIA

IIKOJIBHUKOB 110 (hu3MKe, pernoHanbHbIi dTan 2023 1., 3amada «IImeHo u BI3KOCThY

[9, 10].



Ilpakmuxym Ne 2

3aoanue. CobOepute yCTaHOBKY JJIA 3allyCKa IIapUKa B MOJET C HEKOTOPOU
BBICOTHI C (DMKCUPOBAHHOM TOPU30HTAIBHON HadalnbHOU ckopocThilo. Mccnenyiite
3aBHCHMOCTh BEPTHUKAIbHOW WM TOPU30HTAIBHOW KOOPAWHAT INapHKa TpU TOJIETe.
Onpenenure CKOPOCTh HIApUKa B HaYaJle MOJIETA.

Obopyoosanue. CTaJlbHOM IIApUK, MYCKOBOE YCTPOMUCTBO  (OTpPE30K
QTFOMHHHAEBOTO MPOQUIISA, MarHUT HEOJMMOBBIA, JBa CTAJBHBIX IIAPHKA), IITATHB
C JTAanKO# 1 My(QTOMU, MAJSIPHBINA CKOTY, PYJIETKa, KOMMUPOBaJIbHAsl Oymara.

Kpamxkoe onucanue pewenus. OcyuiecTBisieTcsi cCOOpka MyCKOBOM YCTaHOBKHU.
[IpoBoauTCcsl cepusi SKCHEPUMEHTOB MO 3aMyCKy IIapuKa B MOJET U U3MEPEHUIO
KOOPJHMHAT TaJICHUs [IapuKa OTHOCUTENIBHO TOYKK cOpoca. [1o momydeHHbIM TaHHBIM
paccUMThIBAE€TCA HayajabHasi CKOPOCTh MOJIETA IIapUKa.

Onucanue cxodxcei pabomsl NpaKmMuKyma. MEXKIyHApOJHAs OJMMIIHNAAA

1o skcrnepuMenTanbHol pusuke 2021 r., 3agaua «Ilymkay [11].

3ansaTue 4. IIpocreiiine reomeTpuyecKue u3MepeHm st

Ipaxkmuxym

3adanue. Omnpefenure ¢ MaKCUMaJbHOM TOYHOCTHIO TOJIIMHY MPOBOJOKHU
Y BHEIIIHUI JUAMETP WIJIbI, IIOIIA b HAPUCOBAHHOM Ha TucTe Oymaru Gpurypel, 00bem
opycka. O1eHUTe MOTPEITHOCTH.

Obopyoosanue. IlpoBonoka, wrja or mmpuna (CO CTOYCHHBIM OCTPHUEM),
n3o0pakeHue (GUrypsl CIOXKHOW (OpMBI Ha pa3IMHOBAHHOW KBajpaTamMu Oymare,
JIEPEBSIHHBIN OpPYCOK, TUHEHKA, I TAaHTCHIIUPKYJTb.

Kpamkoe onucanue pewenus. 1IpoBoadarcss U3MEpeHUs] TOJIUIUHBI MPOBOJIOKU
MetonoM psaaoB. [IpoBoauTcss U3MepeHne AuaMeTpa Uribl METOAOM IPOKATHIBAHUS.
[IpoBoauTCs U3MEPEHHE TUIOMIAAU (PUTYPHI METOIOM IMOCYETa IJIOMIAIU MO KIEeTKaM
CeTKH M3BecTHOTo mara. [IpoBoautcs nusmepenue rabapuToB OpycKa U BBIYUCIICHUE
ero obbema. OIleHMBAETCS TOTPEIIHOCTh HW3MEPCHHBIX BeaWYMH. [IpoBomuTcs

IIPOBCPKA MMPABUIBHOCTH U3MCPCHUA JUaMCTpPa UIJIbI C IOMOIIBIO INTAHT CHIIUPKYJIA.

3ansatue 5. I'padukm 3KcnepuMeHTANBHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa JTaHHBIX
Jexkyua «OdopmueHue rpadUKOB SKCHEPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduueckas oOpaboTKa JAHHBIXY.
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OOcyxnaroTcs OCHOBHBIE IpaBwia O(OPMIIEHUS TI'paUKOB 3aBUCUMOCTEN
(pu3HUYECKUX BEIUYHH JIPYT OT Apyra.

Camocmosamenvnaa padooma «lloctpoeHue rpa@uKoB B COOTBETCTBUU
C U3yYEHHBIMU IIPABUJIAMH C UCIOJBb30BAHUEM T'OTOBBIX TAOJHUILL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: MeTOAMYECKHE pekoMmeHnauuu lLleHTpanbHON
MPEIMETHO-METOIMYECKON KOMHUCCHM IO OLICHMBAaHUIO OQOpMIIEHUS TpapUKOB

Ha MPAKTUYCCKUX TypaX BCEPOCCHUCKON OJUMITHAJIBI INKOJIBHUKOB 1Mo (usuke [12].

3ansaTue 6. O0padoTKa HEJUHEHHBIX 3aBUCHMOCTeN: JIMHeapu3alus, MOAcCYeT
IJIOIIAIM MO0/ rPadMKOM, MOCTPOEHHE KacaTeJbHbIX K rpadguky

Jekyua «JluHeapuzanusi SKCIEPUMEHTANBHBIX 3aBHCHUMOCTEH U JIpyrHe
rpaduueckre cnocoobl 00pabOTKU JaHHBIX.

OOcyxmaercss  METOA  3aMEHBl  TMEPEeMEHHBIX  TpH  JIMHEApU3aIluu
OKCIIEPUMEHTANBHBIX 3aBUCUMOCTel. OOcCyxknaercss (U3MUECKUN CMBICT TUIOIIATN

noJi rpauKoOM U yriioBoro kodd@uimeHTa KacaTeJlbHON K rpauKy.

3ansaTne /. MWM3MepeHue 3aBHCMMOCTH KOOPAMHATBHI TIPAHUIBI 00J1aCTH
HAMOKAHUS OT BpeMeHHU. JIuHeapu3anus 3aBUCUMOCTH

Ipaxkmuxym

3aoanue. BeipexbTe n3 OyMakHoH candeTku JeHTy JIuHoM 30 ¢M U IIUPUHOM
2—3 cM. OmycTrTe KoHell OyMa)KHOM JICHTBI B BOJTY M BKITFOUUTE ceKyHaoMep. M3yunTe
3aBUCUMOCTbh KOOPJWHATHI TPAHUIIBI 00JACTH, MPOIMUTABIIEHCS BOJIOH, OT BPEMEHHU.
Omnpenenute XapakTep dTOU 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, Oymaxubie candeTku, pyiaeTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCA ONBIT MO HW3YUYEHUIO JIBHKCHHUS
rpaHUIlbl HaMOKaHUs OymakHO# canderku. Mcmomp3yeTcss 3aMeHa TEpPEeMEHHBIX
JUTSL JIMHEApU3allii 3aBHUCHUMOCTA M TIOCTPOCHHS JIMHEWHOro rpaduka, KOTOPHIM
BITOCJIC/ICTBHH TIO3BOJIIET CYJAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoxcei pabomwr npakmuxyma: [5], 3amada Ne 32 «Hamokanwme

TKaHHN».

3ansitue 8. I3yuyeHue ynmpyroro rucrepe3muca
Ilpakmukym
3aoanue. 3akpenuTe ¢ MOMOILBIO 3a)KMUMa JIMHEHNKY Ha cTtoje. [IpoieHbTe 1yXKy

3aKMMa B KOJIbBIIO 0OaHKOBCKOU PC3UHKHU. 3auermTe KpPIOYKOM AWMHAMOMCTpPaA KOJbIO
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pe3uHku. M3MepbTe 3aBHCUMOCTH JUIMHBI PE3MHKU OT  PACTATHBAIOLIECH  CHUJIBI
Ipyu Harpyske (pacTsskeHuH) U pasrpyske. [Iposenure uzmepenus c¢ marom B 0,5 H,
MIpU KaXJ0M u3MepeHuu jaenaite 3aaepxky B 30 c. [locTpoiite rpaduk nsmepeHHoON
3aBUCHMOCTH, OINHMIINTE €€ xapakrep. Craemaite NPEeANONOKEHUS O MPUYNHAX
HaOo1aeMoi 3aBUCUMOCTH. Paccuuraiite, B Kakux mpenenax JexKUT KoddUIreHT
AKECTKOCTH PE3MHOBOIO KoJiblia. MCronb3ys MOJMyYEeHHBIE [aHHBIC, PACCUMTAWTE,
KaKyI0 SHEPI'UIO MMOIJIOTHIIA PE3UHKA 3a BPEMSI IPOBEACHUS NU3MEPEHHUI.

Obopyooesanue. Jlunerika, 3auM, TUHAMOMETpP € TpeaesioM u3MepeHuit 5 H,
PE3UHOBOE KOJIBIIO (PE3UHKA /i1l OAHKHOT), CEKYHJIOMED.

Kpamxkoe onucanue pewenus. BeINOIHIETCSA ONBIT M0 U3YYEHUIO 3aBUCUMOCTH
CWJIBbl YNPYTOCTH PE3NHOBOTO KOJIbLA OT €r0 JJIMHBI IPYU MOCTENEHHOM YBEJIMYEHUU
U TPU MOCTENEHHOM YMEHBIICHUHM pacTsaruBaromied cuibl. Habmonaercs siBneHue
yOpYroro rucTepe3uca. JIBe MNOJydYeHHBbIE HSKCIIEPUMEHTAIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAUH I‘pa(i)I/IK. HpOBO)II/ITCSI AHAJIN3 IMMOJYUYCHHBIX PE3YJIbTATOB.

3anaTne 9. HaxoxkaeHue wmaccbl JIMHEKM MW IINPHIA € TOMOIIbIO
YPABHOBEIIMBAHMS PbIYara

Ipaxkmuxym

3adanue. Onipenennure ¢ MaKCUMaIbHOW TOYHOCTBIO MAcCy IIMPHUIA U Maccy
JIMHEVKH.

Obopyoosanue. npurr oo6bemom 20 MJ1, IMHEHWKA, CTaKaH C BOJIOM.

Kpamxkoe onucanue pewenus. K KOHIy JMHEWKH, KOTOpas MCIOJIb3YETCA
B KauecTBE pbluara, MoJBelnBaeTcs mmnpul. M3mepsercs: 3aBUCUMOCTh KOOPAUHATHI
TOYKH OTIOPHI YPABHOBEIIEHHOTO phluara 0T 00beMa BojIbl B mmpuiie. [1o momydeHHBIM
JAHHBIM ONPEAEIISIIOTCS Macca MIIPULAa U Macca JIUHEHKH.

Onucanue cxodceil pabomsl NPaAKMuKyma: PETUOHAIBHBIN 3Tall OJMMIIHAIbI

M. JIx. K. Makcsema o pusuke, 2014 r., 8 kiacc, 3anada « HenecTpyKTHBHBIN aHATH3Y.

3anstue 10. U3mepenne ko3¢ dunuenTa IHepreTHIeCKUX MoTepb MpPU 0TCKOKeE
HIAPUKA OT MOBEPXHOCTH

Ipakmukym

3aoanue. TlpoBeaute HcclieIOBaHUE 3aBUCHUMOCTH BBICOTHI OTCKOKA IIapHKa
MOCJIe COyAapeHHsl C MOBEPXHOCThIO CTOJIa OT BBICOTHI cOpoca. IIpoBenurte OmbIT

I8 JABYX  THUNOB  IIAPUKOB. Omnpenenure  Xapakrep  3aBUCUMOCTH.
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Obopyoosanue. 1llapuk aji1 HAaCTOJBHOIO TEHHHMCA, PE3UHOBBIM IIApUK
«IOMPBITYHY», PYJIETKA, MAISIPHBINA CKOTY.

Kpamkoe onucanue pewenus. IIpoBOAUTCSA OMNBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa IOCJI€ COYAapeHUss C MOBEPXHOCTbIO TOPU30HTAIBHOIO CTOJIA
B 3aBHCHMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBoAATCS AJis ABYX TUIIOB IIAPUKOB.
JUisi pe3uHOBOrO IIapuKa 3aBHUCHUMOCTb SIBJISETCS MPSAMON MPOMOPLUOHATBHOCTBIO,
JUISE 1IapvKa OT HACTOJBHOIO TEHHUCA 3aBUCMMOCTh HE SIBISIETCS TAaKOBOM.

O6CY)KII2[IOTC$[ BO3MOXHBIC ITPUYUHBI ITIOJTYUYCHHBIX PC3YJIbTATOB.

3anaTue 11. OnpenesieHue TenJa0eMKOCTH TBEPAOIo TeJia

Ilpakmukym

3adanue. Onpeaennure ¢ MAKCUMaJIbHOM TOYHOCTBIO TETUIOEMKOCTh IPY3HKa.

Obopyoosanue. I'py3uk maccoi 50 r, ctakan oobeMomM 0,2 11 ¢ BOJ10M KOMHAaTHOU
TEMIIEpPaTypbl, EMKOCTb C TOpsiueil BOJIOHM, JBa TepMOMETpa, cal(eTkd, MOJHOC,
HUTb.

Kpamxoe onucanue pewenus. IIpoBOOUTCS ONBIT IO U3MEPEHUIO TEMIIOEMKOCTH
rpy3MKa METOJIOM II€pEHOCa €ro M3 XOJOJHOW BOIbI B ropsaudyro. OlueHuBaeTcs
U3MEHEHNE TEMIEPATYPhl XOJOIHON BOJBI 32 CUET MOJYYEHUs KOJIMYECTBA TEIIOTHI

OT TOpSIYEro TPy3HUKa.

3ansaTue 12. U3mepeHue Temmepatypbl PyK IKCHEPHUMEHTATOPA W JaBJIEHUS,
KOTOpPO€e MOI'YT CO3/1aTh €ro Jerkue

Ilpakmukym

3adanue. 1) Ompenenutre BHYTpeHHee ceueHue Tpyoku. Iloacoenunure
K mmpuiy ooseMom 20 M TpyOKy ¢ TIOMEIICHHOW B Hee Karjied BOJbI. 3aXMUTE
IITPUIL B JTAJIOHSAX W HArpeBaiiTe ero TakuM o0pa3oM B TeueHue 5 munyT. U3mepbre
nepeMenieHre Karmau 1o TpyOke. Mcmonb3ys moOdydeHHbIE JaHHBIC, OIEHUTE
TEMIIEpaTypy PYK 3KcrepuMeHnTaTopa. 2) Jloxkaurech, KOrja LINPUIl CHOBA MPUMET
KOMHATHYI0 TeMmIiiepatypy. BayBas Bo3ayx B CBOOOAHBIN KOHEI TPYOKH, U3MEPHTE
NepeMeIleHe KaIljiy MPU MaKCUMalbHOM JIaBJICHUH BO3/lyXa, CO3aBaeMOM Ha KOHIIE
TpyOKu. Micnionbs3ys mosTydeHHbIe TaHHbIe, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKHUE SKCIIEPUMEHTATOPA.

Obopyoosanue. lnpuinr oobemom 20 mii, TpyOka oT UHGY3UOHHOW CUCTEMBI,

BOJA, JIMHEHWKA, CEKYHJIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmnpuiy oobemom 20 M1 OJACOCIUHSIETCS

TpyOKa C MOMEIeHHOU B Hee Karuiel Bosl. [lInmpuil HarpeBaetcst pykamu, uamMepsieTcs
nepeMelleHre Karmim 1no Tpyoke. Ha ocHOBe MaHHBIX O CEYEHUU TPYOKH U OOBEMeE
BO3/lyXa B HINPHUIIE PACCUUTHIBACTCS TEeMIEpaTypa pyK SKCIEpPUMEHTaTopa.
2) Hcnonws3yss Ty K€ YCTaHOBKY, SKCIIEPUMEHTATOpP CO37acT JaBJICHUE BHYTPH
cBoOOnHOrOo KoHIa TpyOku. Karuist Boabl mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEILECHWH OIICHMBACTCS NaBJICHUE, KOTOPOE MOTYT CO3/1aTh JIETKUE
AKCTIIEPUMEHTATOPA.

Onucanue cxooiceii pabomuvl npaxkmukyma: 1) 3aKITOYUTENBHBIA  3Taml
BCEPOCCUNCKON OMMMMAJbI MKOJIbHUKOB, 2023 1., 10 knacc, 3agaua «HaceleHHbI
nap», nyHkt Ne 1 [13, 14].

3ansatue 13. DPpPekTUBHBbIH KOIPPUIHEHT KEeCTKOCTH cucTeMbl. Onpeaeaenne
MoayJsi FOHra npoBoJioku ¢ nomombi0 peryara. OnpeaesieHue npejgesaa ynpyrom
nepopmManuu

Ipaxkmuxym

3adanue. Onpeaennure ¢ MAaKCUMaIIbHON TOYHOCTHIO MOyJIb KOHra mpoBoJIoOKH.

Obopyoosanue. 1llTaTuB ¢ nByMs Jlalikamu, MPOBOJIOKA, TUHEHKA JEepeBsSHHAS
mmHoM 50 cM, rpy3bl Maccoit o 50 r, ABa KaHIEISPCKUX 3aKUMA.

Kpamxkoe onucanue pewenus. JInHenka NMOABEIIMBAETCS HA MPOBOJIOKE Tak,
YTOOBI MMOJTYYUJICS CHIIFHO HEPABHOIICYUH pbIyar. bImKHUN K TOYKE MO IBECa KOHEI]
FOPU30HTAIIBHOW JIMHEMKN OMUPACTCA CHHU3Y Ha JalKy mTatuBa. K Ipyromy KOHIy
JUHEWKN TMOJBEIINBAIOTCS Tpy3bl. M3Mmepsercss 3aBUCUMOCTh CMEIICHUS KOHIA
JIMHENKH, K KOTOPOMY NOABEIIMBAIOTCS IPY3bl, OT UX CyMMapHOU mMaccel. Ha ocHOBe
MOJYYEHHBIX JAaHHBIX U N€OMETPUYECKUX IMAPAMETPOB YCTAHOBKU PACCUUTHIBACTCS
MoxayJib FOHra npoBosioku.

Onucanue cxoaceti pabomsel npaxmuxyma: [6], 3amaga Ne 9.30.

3anstue 14. U3mepenune k03 GuuneHTa MOBEPXHOCTHOIO HATSIZKEHUSI METOA0M
OTpbIBA

Ipakmukym

3aoanue. llpuaymaiiTe cmoco0® u3MEpEeHUsi CWIbl, KOTOPYK TpedyeTcs
MPUIOKUTh K MPOBOJOYHOU paMKe NJii TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenure HKCOIEPUMEHT UM OLCHUTE KOIPOUIMEHT MOBEPXHOCTHOTO

HaTAXKCHUA BOJBI.
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Obopyoosanue. KroBera mupokas ¢ BOJ0M, TPOBOJIOKA, BEChI, HUTh.

Kpamxkoe onucanue pewenus. IIpoBOJUTCS OMBIT IO U3MEPEHHUIO CHIIBI OTPHIBA
MPOBOJIOYHON paMKH OT TOBEPXHOCTH BOJBI MPHU PA3IUYHBIX MEPUMETPAX PAMKH.
[TpoBoauTcs orieHKa KO3 PUITMEHTA TOBEPXHOCTHOTO HATSYKEHUS BOJIBI.

Onucanue cxooxceii pabomot npaxkmuxyma: [7], 3amaga Ne 331.

3anatue 15. Omnpenejienne TOYKH PoOcbl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OuieHUTE BIAXHOCTh BO3yXa B KOMHATE.

Obopyoosanue. Ilpobupka CTEKJIsSIHHAs, MaJICHbKUE KYCOYKH JIbJA,
TEPMOMETp, TaONWIa 3aBUCUMOCTH JABJICHHUS HACBIIICHHOTO TIapa BOIbBI OT
TEMIIEPaTyPHI.

Kpamxoe onucanue pewenus. B mpoOUpKy ¢ BOJOW MOCTENEHHO J00aBIISIIOT
KyCOYKH JIbJa U JTOKUJAIOTCSI MOMEHTA BBICTYIUICHUS Karellb POChl Ha TIOBEPXHOCTH
npobupku. [lo TMOTydeHHBIM MaHHBIM O TEMIEpaType TOYKE POCHI C MOMOIIBIO
TaOJIUIBI 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TIapa BOJbI OT TeMIIEpaTyphl
OTIpeJIeNsieTCsl OTHOCUTENIbHAS BIAKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxooiceii pabomsr npaxmuxyma: [8], rmaBa Ne 3, maboparopHas
pabota Ne 9.

Ilpakmuxym No 2

3adanue.  Ompepenure C  MaKCUMaJIbHOW  TOYHOCTBHIO  OTHOIICHHE
AIEKTPUUECKUX EMKOCTEH JIBYX KOHJAEHCATOPOB.

Obopyoosanue. 11Ba  DICKTPOIUTUYECKUX  KOHAEHCATOpa, BOJIBTMETP,
Oatapeiika, COeJMHUTENbHbBIE TTPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOIUTCS OMBIT MO 3apsaKe KOHIIEHCATOPA
OT JIpYroro 3apaHee 3apsHKEHHOrO KOHJEeHcaTopa. M3mepsroTcs HamnpsKeHUs
Ha KOHJEHCATOpax /0 U Mociie MoAKItoueHuid. OLEeHNUBAeTCs] OTHOIIEHUE €MKOCTEeH
KOH/ICHCAaTOPOB.

Onucanue cxoxceii pabomol npaxmuxyma: [6], 3amauaa Ne 10.22.

3ansTtue 16. U3yyeHue npouecca pa3psiiku KOHIeHCATOpPa

Ipakmukym

3aoanue. VI3yunte 3aBUCUMOCThH HAMpPs’)KEHUs] HA KOHIEHCATOPE OT BPEMEHHU
rpu ero paspsake. Onpenenure eMKOCTh KOHASHCATOpA.

Obopyodosanue. INEKTPOIUTHUECKUN KOHAEHCATOP, BOJLTMETpP, OaTapeiika,

CCKYHIOMCP, COCAMHUTCIIBHBIC ITPOBOJA.
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Kpamkoe onucanue pewenus. IlpoBoauTCs W3MEpEHHE 3aBHUCHMOCTH
HANpsOKEHUS Ha pas3psDKaloIeMcsl KOHAEHcaTope OT BpeMeHHW. Jlemaercs oOleHKa
€MKOCTH KOHJIeHcaTopa. B kadecTBe COMpPOTHBICHUS A pa3psaKd KOHIEHCATopa
BBICTYIIaeT BHYTPEHHEE CONMPOTUBJICHUE BOJIBTMETPA.

Onucanue cxoxcei pabomwr npaxkmuxyma: [5], 3amadya Ne 10 «M3yueHue

cBeToanoaa» (4acth Ne 1),

3anaTue 17. OnpeaesieHue yaeJibHOr0 CONPOTHBJIEHUSI MATEPHAJIA IPOBOJIOKH

Ilpakmukym

3adanue. OnpenennTe yaeabHOE CONPOTUBICHNE POBOJIOKH.

Obopyoosanue. JIBa MynpTuMeTpa (B peXHUME BOJBTMETpPA U aMmIlepMeETpa),
COCIUMHUTENbHBIE IIPOBOAA,  OaTapeiika, o00pa3lbl  NPOBOJOKH,  JIMHEHKA,
MHUKPOMETP.

Kpamkoe onucanue pewenus. Wccnenyemas IIpOBOJIOKA COCIUHAETCS
[OCJIEIOBATENIBHO C aMIIEPMETPOM U MOJKIHOYaercs K Oatapeiike. IlapamnensHo
y4YacTKy IPOBOJIOKH MOJKIIIOYaeTcs BOIbTMETp. M3 OTHOLIEHUS OKa3aHUi pubopoB
pPacCUUTBHIBACTCS CONPOTHUBIICHUE Y4YacCTKa IPOBOJIOKH, IOCIE YEr0 U3MEPSIOTCS €ro
reOMETPUYECKUE pa3Mmepbl. M3 MONy4eHHBIX MOaHHBIX OIPEHCIAETCA YAEIbHOE
COIPOTHUBIICHUE MaTepuaia, u3 KOTOPOro U3roTOBJIEHA IIPOBOJIOKA.

Onucanue cxodxceii pabomel npakmuxkyma: MexayHapoaHas OJMMIIHMAJA

1o 3KcriepuMeHTanbHon pusnke 2022 r., 3amaya «Majioe COnpoOTHBICHUEY.

3ansaTue 18. HN3mepenne BOJILT-aMIIEPHOM XapaKTePUCTUKHU
MOJIYIIPOBOJHMKOBOIO IU0AA

Ilpakmukym

3aoanue. VIamepbTe 3aBUCUMOCTb CHJIBI TOKa, MPOTEKAIOIIETO 4Yepe3 U0,
OT TO/JaBaE€MOr0 Ha HETr0 HAmpsHKeHHWs (B MPSAMOM W OOpaTHOM HAaIpaBIICHUN).
[TocTpoiiTe rpaduk BOIBT-aMIIEPHON XapaKTEPUCTUKH THOA.

Obopyoosanue. BonbTMeTp, aMmmepMeTp, COCIUHUTENBbHBIE MPOBOA,
MOJIYNIPOBOJHUKOBBIN U0, MAKETHAs IJ1aTa, IEPEMEHHBIA pe3ucTop, OaTapeika.

Kpamxkoe onucanue pewenus. 1IpoBoauTCs SKCIIEpUMEHT 1O U3MepeHnto BAX
o/ia B IPSIMOM U OOpAaTHOM HampaBJICHUH.

Onucanue cxooiceti pabomsr npakmuxyma: [8], rmaBa Ne 4, naGopaTopHas

pabota No 9.
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3anaTue 19. Ouenka BeJTMYMHBI TOPU3OHTAJBHON COCTABJISAIOIIE MATHUTHOM
HHIYKIMA MATHUTHOIO NOJs 3eMJIH

Ilpakmukym

3aoanue. OueHuTe MOIYJb TOPU3OHTAIBHOM COCTABIAIOIIEH BEKTOpa
MarHUTHOW MHIYKLIIMM MAarHUTHOTO NOJIA 3EeMJIH.

Obopyoosanue. Kommnac, conenoun (nuamerp 10 cm, 150 BuTKOB),
71a60paTOPHBIA OJIOK MUTAHUS, TPAHCTIOPTHUD.

Kpamkoe onucanue pewenus. IIpoBOIMTCS SKCHEPUMEHT IO ONPEAECICHUIO
NPOCTPAHCTBEHHOW OPUEHTALIUU BEKTOPA MHAYKLIUHA MATHUTHOTO MOJIsI, CO3/1aBAEMOI0
Ha OCH COJICHOUJIA MPHU CYNEPHO3ULUU MATHUTHOTO MOl 3eMJIM U MAarHUTHOTO MOJIS
COJICHOM 1A, B 3aBUCUMOCTHU OT CHJIBI TOKA B BUTKax cosieHouza. [1o aToi 3aBucumoctu
ONpeNeNsieTCs MOJYJb TOPU30HTAJIIBHOM COCTABIISAIOMIEM BEKTOpA MAarHUTHOMU
UHAYKIIMM MarHUTHOT'O MO 3€MJIH.

Onucanue cxooiceii pabomsl npaxmuxyma: [8], rmaBa Ne 4, nmaGoparopHas
pabota Ne 12.

3ansatue 20. U3Mepenne 3aBHCHUMOCTH BeJMYMHbI MATHUTHOH WMHIYKIHH
MArHMTHOT0 MOJISI MATHUTA OT PACCTOSTHUS

Ipaxkmuxym

3adanue. VI3yunrte 3aBUCUMOCTH BEJTMYMHBI MATHUTHOW MHIYKIIMA MarHUTHOTO
[OJISI MOCTOSSHHOT'O MAarHWTa Ha €ro MpOJOJbHON OCH CHUMMETPUHM OT PACCTOSHUS
MEXIY LIEHTPOM MAarHuTa U TOYKON U3MEPEHUM.

Obopyoosanue.  CMapTdoH ¢  TPEAYCTAHOBJICHHBIM  IPOTrPaAaMMHBIM
oOecrieueHUEM 11 U3MEPEHUs BETUYMHBI MArHUTHOTO TIOJS, IWIMHAPUYCCKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C mOMOIIBIO TaTYMKOB cMapT(OHA TPOBOIUTCS
NpsIMOE U3MEPEHUE BEJIMYMHBI MAarHUTHOW WHIYKIMM MarHUTHOTO MOJs Ha OCH

OUIMHAPHUYCCKOI'O MarouTa B 3aBUCUMOCTH OT PAaCCTOAHHA A0 HETO.

3ansaTue 21. Ha61waeHue MArHUTHOTO TUCTEpe3uca

Ipakmukym

3aoanue. HaMmoraliTe HECKOJIBKO BUTKOB  HM30JIMPOBAHHOTO  MPOBOAA
Ha UWJIMHJIPUYECKYIO YacTh Janku InTatuBa. llogHecute Topen aamkd OJIU3KO

K IIOJTOXKXCHHIO JaTdhMKa MArHuTHOI'O IIOJIA MOOMJIIBHOT'O TCJ'IC(l)OHa. Hoz[aﬁTe
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ANEKTPUUECKU TOK B TPOBOA. M3MephTe 3aBUCHMOCTH BEIMYHMHBI HHIYKIIHH
MarHUTHOTO TOJISi HAa TOPIIE JAlKH OT CHJIBI MPOTEKAIOMIETO 4Yepe3 MPOBOJ TOKa.
it ATOrO BHAUajJe TOBBIIANTE 3HAYEHHUS  CHJIBI  MPOTEKAIOIIET0 TOKa
710 MAaKCHUMAaJTbHO BO3MOYKHOT'O 3HAYCHHS, a IOTOM ITOHWKANTE 10 HYJIEBOTO 3HAYCHUS.
3areM CMEHUTE TMOJIIPHOCTH TMOJKIIOYCHHS HCTOYHHWKA TOKA W TOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduK, OMUCHIBAIONIUN 3aBUCUMOCTh BETUYMHBI MATHUTHOW WHIYKITUU
Ha TOPIIE JIAKU OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBO/] TOKA.

Obopyoosanue.  CMapTdoH ¢  TPEAYCTAaHOBJICHHBIM  MPOrPAMMHBIM
oOecrieueHUEM JIJII M3MEPCHHsI BEJIUYMHBI MarHUTHOTO TIOJISA, INTAaTUB C JIBYMs
JanKaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh JKEJIE3HOW (WM JIpyro IKene3HbIH
CEpJICYHUK), TaOOPaTOPHBIM HMCTOYHWK MHUTAHUSA, OJHOKWIBHBIA HM30JUPOBAHHBINA
IPOBOJI, BBIJICPKUBAIONIUNA MaKCUMaJIbHBIH TOK J1aDOpPaTOPHOrO0  HMCTOYHHUKA
TUTaHUS.

Kpamxkoe onucanue pewenus. Jlanka mTatrBa oOMaTBHIBAETCS HECKOJIBKHUMHU
BUTKaMH TOJICTOTO HW30JIMPOBAHHOTO TmpoBoja. C TIOMOINBIO J1a0OpaTOPHOTO
MCTOYHHKA MMUTAHUS Yepe3 MPOBO/JI MPOIyCKaeTcs AeKTpuiIecknii Tok. CHadamza TOK
NPOMYCKAIOT B OJIHOM HANPAaBICHUHM C TIOCTEIICHHBIM YBEJIWYCHHEM CHJIBI TOKa
M ee TOCIHCAYIONIMM  yMEHBIIEHHWEM, TIOTOM  MPOIEAYpY  IOBTOPSIOT
JUIS TIPOTHBOIIOJIOKHOTO HAmpaBlieHUs: Toka. [Ipum »TOM wu3MepseTcss BEIWYHHA
WHIYKIIMA MarHUTHOTO IIOJIE Ha TOPIIC JIAMKH IITaTHBA C TIOMOIIBI0 MOOWIBHOTO
tenegona. CTpOUTCS 3aBUCUMOCTb BETUYMHBI WHIYKIIUU MAarHUTHOTO TIOJISI OT CHJIBI
MPOTEKAIONIeTo 4Yepe3 mpoBoj Toka. OOCykmaeTcs: MOydeHHBIH TpaduK U SBICHUE

MAaroiuTHOI'O THCTCPC3UCaA.

3anstue 22. U3yueHue padoThl 3J1eKTPOJABUTATEISI M ITUHAMO-MAIINHBI (4ACTh
Jekuyusa «neKTpoABUTATEND U dJIeKTporeHepaTopy». O0CyxmaaeTcst HCTOPHUS
M300pEeTeHNsT  DIEKTPOJIBUTATEIs] M  COBEPIICHCTBOBAHUS €ro  KOHCTPYKIIHH.
OnuceiBaeTcsi BHYTPEHHEE YCTPOUCTBO 3JIEKTPOABUTATENS M AJIEKTPOreHEPaTOpA.

Pazbupatorcs TeopeTuueckue 3aj1auu 1o JaHHOU TeMe.

3ansitue 23. U3ydyeHue padoThl 3JIEKTPOABUTATESI H JUHAMO-MAIIMHBI (4acTh 2)
Ipakmukym
3aoanue. 1) IlpoBeauTe CeprIo IKCICPUMEHTOB U U3MEPHTE 3aBUCUMOCTD CHIIBI
TOKa, BBIPA0ATHIBAEMON TEHEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIBI, TIPHIIOKEHHOTO

K ero Bany. 2) [IpoBeauTe ceprio SKCIEPUMEHTOB M U3MEPHTE 3aBUCUMOCTh BEIMYMHbI
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HaIpsDKEHUs, MOJAHHOIO Ha AJIEKTPOABUIATeNb, OT YacTOThl €ro BpalleHUus
Y MEXaHMYECKOW HArpy3KH €ro aja.

Obopyoosanue. INEKTPUUYECKUH MOTOPYUK C PEIYKTOPOM, HabOp Tpy30B,
peocTtar, COeIMHUTEIbHBIE TPOBO/JIA, 1a0OPATOPHBIA HCTOYHUK TUTAHUS, MYJIBTUMETP
(ammepmeTp), CEKyHI0MED.

Kpamxoe onucanue pewenus. 1IpoBoaATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpaOATHIBAEMON T'€HEpPaTOpOM, OT BEJIWYUHBI MOMEHTA CHIIbI,
OPUJIOXKEHHOr0 K ero Baiy. [IpoBOAUTCS OMBIT MO M3YYEHUIO CBSI3U BEIMYMH
HAnpsDKEHMsI, TOJJAaHHOTO Ha DJIEKTPOJBHUrareilb, OT YacTOThl €ro BpalleHUs
U MEXaHMYECKOW HAarpy3KH ero Baja.

Onucanue cxoocux pabom npaxmuxyma: 1) MexayHapoaHas OJMMIIHAIA
1o ’KcrepuMeHTanbHou puszuke 2018 r., 3anaya «KMOTOPUHK C pElYKTOPOM, ITYHKThI
NeNe 1-4; 2) MexayHapoiHasi OJIMMITHAAa 10 dKCIepuMeHTanbHol dusuke 2022 r.,
3aada «DoHapby, MyHKTH NeNe 1-4,

3ansitue 24. H3yyeHue 3aBHCMMOCTH TNepuoaa KojJeOaHUH  JIMHEHKH
HA IWJIMHIPUYECKOH MOBEPXHOCTH OT PAINyCa ee¢ KPUBU3HbI

Ipaxkmuxym

3adanue. Onpenenure XapakTep 3aBUCHMOCTH Mepuoa KoieOaHuil JIMHEHKH,
MOJIOKEHHON Ha MWIMHAPUYECKYIO IOBEPXHOCTb, OT paguyca KPHUBU3HBI 3TOM
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3HOro pajauyca (HampuMmep, pa3IMdHbIe
UUINHAPUYECKUE COCYbI), INHEWKA, CEKYHAOMED.

Kpamkoe onucanue pewenus. IlpoBomuTcss cepusi NOPSIMBIX H3MEPEHUU
3aBUCHMOCTH TIEpPHOJIa KOJICOAHWH JIWHEWKH, IOJOKCHHOW Ha IUIHHIPHUYICCKYIO
MIOBEPXHOCTh, OT pajuyca KPUBU3HBI 3TOM MOBEPXHOCTU. MCMOIB3YIOTCS METOIBI

JIMHCAapHU3aluu 1 Fpa(l)I/I‘-IeCKOFO dHaJIn3a SKCIICPUMCHTAJIBHBIX JdHHBIX.

3ansaTue 25. U3ydyeHue 3aBHCMMOCTH AMIUIMTYAbI KoOJe0aHUil NPYKUHHOTO
MasiTHUKA OT BPEMEHHU

Ipakmukym

3aoanue. VI3MepbTe 3aBUCMMOCTh AaMIUIUTYAbl 3aTyXaroUUX KoJeOaHui
MPYKUHHOTO MasiTHUKa OT BpeMeHu. [IpoBepbTe rumore3y o0 3KCIOHEHIHAIBHOM

XapakTepe MOJTy4YE€HHOU 3aBUCUMOCTH.
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Obopyoosanue. IlpyxxuHa oT TuHaAMOMeTpa ¢ npenenom uMepenuit 1 H, rpys
maccoit 150 r, cekynaomep, IITaTUB C JIAKOW U My TOM, IMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS SKCHEPUMEHT IO MPSIMOMY
W3MEPEHHUIO 3aBHCHMOCTH AaMIUTUTYIbl 3aTyXaloUIMX KOJeOaHWi MpYKUHHOTO
MasTHUKa OT BpemeHH. Crtpoutrcs TrpaduK HCCICAOBAHHOW  3aBHCHMOCTH

B JIMHCAPHU30BaHHOM BHUC.

3ansaTue 26. U3mMepeHue aKTHBHOIO M PEAKTUBHOI0 CONPOTUBJICHUI KATYIIKH
HHAYKTHBHOCTHU

Ilpakmukym

3aoanue. CoOepuTe AIEKTPUUECKYIO LIENb U3 MOCIEI0BATEIbHO COEIUHEHHBIX
pe3ucropa M KaTylIKd WHAYKTUBHOCTH. IIpoBenure wu3MepeHue 3aBUCUMOCTH
HaIIpsDKEHUsT HAa PE3UCTOPE OT YAaCTOThI I10JaBAa€MOr0 Ha J3TY LENb HAIPSIKCHUS.
[Io mony4eHHBIM [aHHBIM OIIPENECINTE AKTUBHOE COINPOTHUBIIEHUE U PEAKTUBHOE
COIIPOTUBJICHUE KAaTYyIIKU UHAYKTUBHOCTU. PaccunTanite MHIYKTUBHOCTD KATYIIKHU.

Obopyoosanue. KaTymika HWHIYKTUBHOCTH, PE3UCTOP C COINPOTUBICHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBIIEHUIO KAaTYIIKW UHIYKTUBHOCTH, CO€AMHUTEIIbHbIE
IpOBOJIa, T€HEPATOP HU3KOM 4YacTOThI, OCHMUIOrpad WIK BOJBTMETP NEPEMEHHOTO
HAIIPSKEHHUS.

Kpamkoe  onucanue  pewenus. CobOupaercs  dIEKTpUUYECKas  LEMNb
U3 IIOCJIEAOBATEIIBHO COCJUHEHHBIX pE3UCTOpPA M KATYIIKUM HMHIYKTUBHOCTH.
Ha o1y nems mnopaercs mnepemeHHoe HanpspkeHue. [IpoBomurcs wusMepenue
3aBUCUMOCTH HAIIPSDKEHUSA Ha pPE3UCTOpE OT YacTOThl IIOAABAEMOrO0 Ha IElb
HalpsDKeHUs  (aMIUIMTyJa  HANpsDKEHUWss Ha  BCEM  LENHM  MOCTOSIHHA).
[To Hu3kouacTOTHOM oOOslacTH Tpaduka ONpeAeNseTcss aKTUBHOE CONPOTHBICHHE
KATYLIKW HHIYKTUBHOCTH, 10 BBICOKOYaCTOTHOW YaCTH ONPEAEIAECTCS UHAYKTUBHOCTD

KaTYILIKH.

3ansaTue 27. 3Byk. Ocunsuiorpamma 3Byka. CrniekTp 3ByKka

Jlexyua «BBeneHre B SKCIEPUMEHTAIBHYIO aKyCTHUKY». BBOASATCS OCHOBHBIE
MOHATUA aKycTHUKH. OOCyXkIgaeTcs MEXaHHKa PACHPOCTPAHEHHS aKyCTUUYECKUX
KoneOanuii. BBoauTcs moHsITHE TOHA U 00epToHA. OOCYXKIAIOTCS METObI
UCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. IlpoBenure cepri0 SKCHEPUMEHTOB MO 3alUCH  OCLUJUIONPAMM
U CIEKTPOB TJACHBIX 3BYKOB OAHOW 4YacToTbl. ONHUIINTE OCHOBHBIE OTJIMYHUS
B OCLIMJIJIOTpamMMax JJIsl pa3HbIX IJIacHbIX 3BYKOB. OTBEThTE Ha BONPOC, TOCTATOYHO
JIM /111 OTUCAHUs KAaKOT0-JIM0O0 3ByYaHUsl OJTHOM JIUIIb CIIEKTPOTPaMMBbl?

Obopyoosanue. IlepcoHAIBHBIA KOMIBIOTEp C MUKPO(QOHOM WM cMapT(oH
C IIPElyCTAHOBJIEHHBIM MPOTrPaMMHBIM 00€CIIEYEHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcs  cepus  IKCIIEPUMEHTOB
[0 TMOJIYYEHHUIO OCHWIIOTpaMM U CHEKTPOB TIJacHBIX 3BYKOB OJHOM 4YacTOTBHI.
[IpoBoauTCS CpaBHUTENBHBIA U KAUECTBEHHBIN aHATIN3 OCHUIIOTPAMM U CIIEKTPOB.

Onucanue cxodicell pabomel npakmuxyma. MexnyHapoaHas —OJMMIHAAA
no skcnepumeHTanbHor ¢uzuke 2017 r., 3amaya «AKYCTHUYECKHE PE30HATOPHI»,

gacth Ne 1.

3ansaTue 28. Crosiune MexaHMYeCKHe BOJIHBI

Jekuyusa «Ctosiune MexaHU4deckue BOJIHBDY. OOCYKIaeTcsi MeXaHUKa CTOSYMX
BOJIH B OJHOMEpHOW cpezae. PaccmaTpuBaroTcs mpuMepbl pPa3iWyHBIX T'PaHUYHBIX
YCJIOBUH.

IHpakmukym

3aoanue. Tlonylite B mpoOUpPKY Tak, yTOOBI OHA Hayana 3By4arhb. [IpoBemure
U3MEpEHNE 3aBUCUMOCTH YaCTOTHl OCHOBHOTO TOHA U MEPBOT0 00EPTOHA BO3YIIIHOTO
cToyiba B MPOOUPKE OT BBICOTHI ATOr0 cToiba. J[JIsT M3MEHEHUs IJIMHBI BO3IYIITHOTO
cTon0a 3amoyHANTe MPoOUPKY BogoH. Ompeaenure CKOpoCTh 3ByKa B BO3YXE.

Obopyoosanue: IlepcoHaTbHBINI KOMITBIOTEP ¢ MUKPOPOHOM WM cMapThHOH
C MPeyCTaHOBIECHHBIM MPOTPAMMHBIM OO€cTieueHrneM, MpoOHpKa, BOa, THHEHKA.

Kpamkoe onucanue pewenus. IlpoBoguTcss  cepus  IKCIEPUMEHTOB
M0 W3MEPEHUIO0 aKyCTHYECKOTO CIEKTpa 3By4YaHHUS MPOOUPKHA, BO3HUKAIOIIETO
IpU BAYBaHWH B Hee Bo3ayxa. CTpOWUTCS TUHEAPU30BAaHHBIN rpadyK 3aBUCUMOCTH
9acTOThl OCHOBHOTO TOHAa W TEpPBOTO O0EpPTOHA OT BBICOTHI  BO3AYIIHOTO
ctonba B mpoOupke. [lo mTONydeHHBIM JaHHBIM OIPEAENSCTCS CKOPOCTh 3BYyKa
B BO3JIyXE.

Onucanue cxooxcei pabomel npakmuxyma: MexnayHaponHas OJUMIIHAAA
mo skcrepuMeHTanbHOM ¢u3uke 2017 r., 3amava «AKYCTHYECKHE PE30HATOPHI»,
4acTh No 2.
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3ansaTue 29. U3mepenne nokasareJisi NpeJOMJIEHUS CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onpenenure MoKa3aTelb NPEIOMIICHUS CTEKJITHHON IJIACTUHBI.

Obopyoosanue. IlpenMeTHOE CTEKJIO, MWILIMMETPOBKA, Jla3epHas yKazka,
JIMHEWKH, ITATUBHI C JJaKOWH U My(TOI.

Kpamkoe onucanue pewenus. IlpoBoguTcsi  cepusi  SKCIEPUMEHTOB
M0 U3YYEHUIO MEepEeHANpaBIeHMs JIyya CBETa, MaJalouiero Ha OOKOBYIO MOBEPXHOCTh
NPEIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BBIOpAaHHOrO yria najeHus. Beruucnsercs
nokasaresb MPeIOMJICHHUs] MaTepHalla MIaCTHUHBI.

Onucanue cxodceil pabomel npaxmuxyma. MexnyHapoaHas OJMMIHAAA
no skcnepuMeHTalbHOM (u3uke 2021 1., 3amaya «OTpaxeHue, MNPeTOMIICHUE
U TIPOITyCKaHuey», MyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MAaKCUMaIbHOM TOYHOCTBIO TIOKA3aTeNb MPEIOMIICHUS
MaTepuana mpu3Mbl.

Obopyoosanue. Ilpu3ma, nazepHas ykaska, TpaHCIIOPTUP, IUTATHUBBI.

Kpamkoe onucanue pewenus. 1lpoBOAUTCS  ONBIT 1O  H3MEPEHHIO
MUHUMAJIbHOTO YIUIa OTKJIOHEHMS JIa3€pHOrO Jyda TPEYTrOJIbHON pPaBHOCTOPOHHEH
npusmoil. Ilo monyd4eHHOMY 3HAYEHHMIO yIJla pacCUMTBIBACTCS  IIOKAa3aTellb

IPEJIOMIIEHHUS] TIPU3MBI.

3anstue 30. [lo1Hoe BHYTpPeHHee OTpaKeHue

Jexkuyua «Ilpumenenne »d>¢¢deKTa TOTHOTO  BHYTPEHHETO  OTpaKEHUs
B mMmepeHusx». OOcyxnaercs 3(PGEeKT TOJHOTO BHYTPEHHETO OTPaKCHHUS.
OnuceiBaloTCA TPHUEMBl IO WCIOIB30BAHUIO A3TOTO d3(dekra mnpu mnpoBeaeHUU
ONTUYECKUX U3MEPEHUM.

Ilpakmukym

3aoanue. Onpenenure MoKa3aTelb MPEJIOMIICHHS MaTeprala MPU3MBbl.

Obopyoosanue. CTEKIsTHHAS PU3Ma, JIa3epHAs YKa3Ka, TUHEHKA.

Kpamxoe onucanue pewenus. TlpoBomutcs ombIT 1o HabmomeHuto 3ddexra
MOJIHOTO BHYTPEHHETO OTPaXXEHUS CBETA, KOTOPHIA PACHpPOCTPAHSIETCS B TMPHU3ME.
W3mepsaroTcss mapameTpbl, TpU KOTOpPhIX gocturaercs dddexr. Brramcnsercs
MOKa3aTelb MPEJIOMIICHUSI MaTepuaia MPU3MBbI.

Onucanue cxodxceii pabomsl npakmuxyma: MexnayHaponHas OJUMIIHAAA

o skcriepuMeHTanbHol usuke 2021 r., 3amaya «Jlucmepcusi», myHkr Ne 1 [16].
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3anarne 31. IlpoBepka ¢opmyabl TOHKOH JIMH3BI C TOMOIIBIO MeTOdA
napajajiakca, NpUMeHEeHHOr0 /ISl onpe/ieIeHUs MO0JI0KeHUsI M300paKeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHONW TOYHOCTHIO (POKYCHOE PACCTOSTHUE
coOuparonieit TMH3HI.

Obopyoosanue. Cobuparoliiias JIMH3a, ONITUYECKask CKaMbs (JInOO MepHast JeHTa
U KperyIeHUE /I JIUH3bI), ABE UIJIbI OT LIPHIIA (CO CTOYEHHBIM OCTPUEM ), MJIACTHIIVH,
TOUYEYHBIM HCTOYHMK CBETA.

Kpamkoe onucanue pewenus. OO0cyxnaercs U JIeMoHCTpupyercs s¢hdext
napajiakca. M3yueHHbI >Q¢deKT Hcmonb3yercs s ONpeeiaeHus MOJIOKEHUS
M300pa)KeHUsI UCTOYHMKA CBETa C MajOW CBETUMOCTHIO, MOJYYEHHOI'O C MOMOUIBIO
coOuparomieit JauH3bl. [lo HECKOJBKMM OMNBITAM pacCUUThIBaeTCs (POKycHOE

PacCTOAHUC JINH3LI.

3ansaTue 32. U3mepenue (POKYCHOr0 PACCTOSIHUSA paccenBalolei JMH3bI

Ipaxkmuxym

3adanue. OnpenenuTe ¢ MaKCUMaJIbHON TOYHOCTHIO (POKYCHOE PACCTOSIHHE
paccenBarolle JINH3BI.

Obopyoosanue. PacceunBaromas JMH3a, CcOOWparomias JHMH3a, OINTHYeCKas
cKkaMbsi (10O MepHasi JIEHTa M KPeIUIeHWs IS JIMH3), JIMCT KapTOHA, HOMXKHUIIBI,
TOYEUYHBI UCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. O6Cyx maroTcsi MPUEMbl H3MepeHUsT (HOKYCHOTO
paccTosiHAsl ~ pacceuBarolield  JUH3BL.  [IpoBoaMTCS  ONBIT 1O  MOJYYEHHIO
JEHUCTBUTENBHOTO N300paKEHUS B PACCEUBAIOIIEH JIMH3€E IMTyTEM CO3/IaHUS C TIOMOIIIBIO
coOuparomieii JUH3BI MHHMOTO HCTOYHMKA JUISS  PACCEMBAIONIEH  JIMH3HI.
Taxxe TPOBOAUTCS OMBIT MO HAOIIOMEHUIO PACXOMSIIETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, HW3IYYCHHBIM TOUYEYHBIM HMCTOYHUKOM U TPOIICAIINAM
4yepe3 paccerBaIOIIYIO JIMH3Y, HAa KOTOpYyIo HakjeeHa nuadparma. [lo pesympraTtam
MOJIYYEHHBIX SKCIEPUMEHTOB PACCUUTHIBAETCS ONTHUYECKAs CHUJIa pacceuBaromieit
JIUH3BL.

Onucanue cxooiceti pabomsr npaxmuxyma: [8], rmaBa Ne 5, maGopaTopHas
pabota No 12.
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3ausTue 33. OnpenesieHne JIUHBI BOJHBI Ja3ePHOr0 M3JIy4YeHHs C MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. IlpugymaliTe 5SKCNEPUMEHTAIBHYIO YCTAaHOBKY, TMO3BOJISIONIYIO
HaOMOMaTh WHTEPPEPCHIIMOHHYI0 KAapTUHY OT CBETOBOTO M3JIyYEHHUs Jia3epa.
Onpenenure AJIMHY BOJTHBI H3TYYCHHS JIA3EPHONU YKA3KH.

Obopyoosanue. JlazepHas ykazka, HUTKa, (oJibra, OyJaBKu, SKpaH, pyJieTKa.

Kpamxoe onucanue pewenus. JIBymMs CBsS3aHHBIMH HUTKOH OyJlaBKaMu
NPOKAJILIBAIOTCS JBA OJIM3KOPACIIONOKEHHBIX OTBEPCTHS B aIIOMUHUEBOHN MHUIIECBOMN
¢onbre. [lomydeHHBIE OTBEPCTHS OCBEIIAIOTCS JIa3epHBIM IMydKOM. B mpormeamem
cBeTe HaboMaeTes MHTepdepeHITMOHHAs KapTUHA. [10 pacCTOSTHUIO MEX Ty TTOJIOCAMHU
UHTCP(PEPECHIIMOHHON KAapTUHBI M PACCTOSHUIO MEXIY OTBEPCTUSIMH B (OJIBIe
pacCUYMTHIBACTCS JIJTMHA BOJIHBI CBETA B JIA3€PHOM ITY4KE.

Onucanue  cxooxceii  pabomsl  NpaKmuxKyma:  3aKIIOYUTEIBHBIA  3Tal
BCEPOCCUUCKOM OMMITHAABI MKOJLHUKOB 110 (pu3uke 2000 r., 11 kmacc, 3agaga Ne 1.

3ansaTue 34. U3yyeHue cneKTpa cBeTa Pa3jMYHBIX HCTOYHUKOB € TMOMOIIbLIO
A paKuMOHHON pelIeTKH

Ipaxkmuxym

3aodanue. Ilpugymaiite, coOepuTe U OMUIINTE SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
TIO3BOJISIFOIIYIO TIOJIYYUTh ONITHUECKUI CIIEKTP M3ITyYeHHUs CBETa Pa3IMYHbIX HICTOYHUKOB.
[IpoBenuTe Mccien0BaHUE CIIEKTPOB MPEIOKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JlndpakiimoHHas pemieTka, GoHaph C JIAMIION HaKaJlWBaHUS,
CBETOMOAHBIN (OHAPD, TA30pa3psIAHAS JaMIIOUKa, YKpaH, nuadparma, MepHas JICHTa.

Kpamkoe onucanue pewenus. IlpoBoguTcss  cepus  IKCIIEPUMEHTOB
M0 HaOJIOACHUIO ONTUYECKUX CIEKTPOB H3IYYCHHUS HCTOYHHMKOB CBETa Pa3HOU
npupoasl. [IpoBoauTCS CpaBHUTENBHBIN U KOTHMYECTBEHHBIN aHATIN3 STUX CTIEKTPOB.

Onucanue cxoodceil pabomel npakmuxyma: MeXIyHapoaHas OJMMITHAJIA
o sKkcrnepuMenTanbHol ¢pusuke 2018 r., 3amaga «CnexTpy.

3ansaTue 35. UccienoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBE€YEeHHS CBETOIHOAA
OT CWJIbI MIPOTEKAOIIEr0 Yepe3 Hero ToKa

Ipaxkmukym

3aoanue. VI3MepbTe 3aBUCUMOCTh WHTCHCHBHOCTH CBEUYEHHUS CBETOJAMOJ]A
OT CHWJIbl TPOTEKAIOIIETO0 4Yepe3 Hero Toka. Omnpeaenure xapakTep H3MEpPEHHOU

3aBUCHUMOCTH.

24



Obopyoosanue. CBeroguona, mOKcMeTp (Wi cMapTPoH € JATYUKOM
OCBEIIEHHOCTH), JTA0OpaTOpHBIN OJOK muTaHus (Wiu ABe Oartapeiiku AA, peocrtar
¥ MYJIBTHMETp), COCAMHUTEIbHBIE TIPOBOIA.

Kpamkoe onucanue pewenus. 1IpoBOAUTCS SKCHEPUMEHT IO MPSIMOMY
W3MEPEHHUIO 3aBUCHMOCTH HMHTEHCUBHOCTH W3Iy4YEHHs CBETOAMOAA OT CHIIBI
MpOoTEKaloulero 4epe3 Hero Toka. CTpouTcss Trpaduk NOJYYEHHOHW 3aBUCUMOCTH.
OnpenensieTcs XapakTep 3aBUCUMOCTH.

3ansatue 36. HaOuawaenue wu3doupatesbHOCTH BHYTpPeHHero ¢orodrddexra
K JIJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. YcTaHOBUTE JIBA CBETOAMOIA IPYT HAITPOTUB Jipyra. 3yuuTte sBieHue
BO3HMKHOBEHHUSI (POTOTOKAa B OCBeIIaeMOM cBertomuojae. JlJisi 3TOoro u3MephTe
3aBUCUMOCTh CHJIBI (DOTOTOKA OT HANPSKEHUS Ha CBETOAMOJIC, BBIMOJIHSIOIIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMNBIT, MPUMEHssE B KadeCTBE HMCTOYHHKOB CBETA
CBETOAMO/bI, NAIOIINE CBET C pa3HbIMU JUIMHAMU BoOJH. Omnpenenure yCIOBHS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJINO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbsl CBETOAMOJOB Pa3HBIX IIBETOB (KpacHbIE, 3€JCHbIC
U CUHUE), OJIOK TUTaHUSI CBETOAMO/1a-OCBETUTEINSI, MYJIBTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeTOoanOAa yCTaHABIMBAIOTCS HAIPOTHB
apyr apyra. Yepe3 OAuH CBETOAMOJ IMPOIYCKAETCS TOK OT HCTOYHHUKA MHTAHUS.
N3yyaeTcss siBIeHWE BO3HUKHOBEHHS (OTOTOKA BO BTOPOM  CBETOJIUOJE.
OO6napyxuBaercs, 4To (OTOTOK BO BTOPOM CBETOJIMOAEC BO3HUKAET TOJBKO
IIPA OCBEIICHUHU €T0 CBETOIMOJAOM C JJIMHOW BOJIHBI, MEHBILIECH WA PABHOW JJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbIA CBETOIUO/I.

Onucanue cxoodceil pabomel npakmuxyma: MeXIyHapoaHas OJIMMITHAJA
mo okcrepuMmeHtanbHOW — ¢m3mke 2020 1., 3amaga  «Omnromapa»  [17].
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOYHOI
JNESITEJIbHOCTHU «OCHOBBI ®M3UYECKOI'O DKCIIEPUMEHTA
(PM3UKO-MATEMATHYECKUI IPO®UIb)»

JIMYHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo eocnumanus:

TOTOBHOCTBH BECTH COBMECTHYIO JCSATEIHHOCTh B MHTEPECAX TPAXKITAHCKOTO
o0IIecTBa, y4acTBOBaTh B CAMOYIPABJICHHH B 00pa30BaTeIbHON OPTaHU3aIUY;

YMCHHE B3aMMOJICHCTBOBATh C COITMAIBHBIMA WHCTUTYTaMH B COOTBETCTBUHU
¢ uX QYHKIUSIMH ¥ Ha3HAYCHHUEM.

B cghepe nampuomuuecrkozo socnumanusi:

c(hOpPMHPOBAHHOCTh POCCUNCKON I'PAKIAHCKOW WICHTUYHOCTH, TAaTPUOTU3MA;

IICHHOCTHOE OTHOIICHWE K TOCYJAapCTBCHHBIM CHUMBOJIAM, JOCTHIKCHUSIM
POCCHICKUX YYEHBIX B 001aCTH (PU3UKH M TCXHUKH.

B cghepe oyxosno-upascmeennoco 6ocnumanusi:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHWBATh  CUTYallMl0 U NPUHHAMATh  OCO3HAHHbBIE
pelIeHusl, OPHUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI M  LIEHHOCTH,
B TOM YHCJIE B JICSITEIIbHOCTH YYE€HOTO;

OCO3HAHHE JTUYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOWYMBOTO OYAYIIETroO.

B cghepe scmemuueckozo 6ocnumanus:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY Hay4HOT'O TBOPYECTBA,
npucymero Gpu3n4ecKoi HayKe.

B cgpepe mpyoosoco eocnumanus:

UHTEpeC K pasnuyHbiM  cdepam  MpoecCHOHATBHON  JeSTENBHOCTH,
B TOM YHCJIE€ CBSI3AHHBIM C (DU3UKON W TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaytieit nmpodeccun u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPa30BaHHUIO B OOJIACTH
(Gu3UKY HA TIPOTSKEHUU BCEU JKU3HH.

B cgepe sxonocuueckoco 6ocnumanus:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, OCO3HAHHE TI00aIbHOTO
XapakTepa dKOJOTHIECKUX MPoOIIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUI B OKPYXKAKOIIEH CpeJie Ha OCHOBE
3HAHUS LEJed YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHUe OTbITa NEITeITLHOCTH SKOJIOTHUECKOW HAIIPABICHHOCTHA HA OCHOBE
UMEIOIINXCS 3HAHHUH 110 (hHU3UKE.
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B cghepe yennocmu nayunoco nosnanus:

c(OPMHPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HAHHME LEHHOCTH HAay4YyHOW JAEsATeNbHOCTH, TOTOBHOCTH B IIpoLecce
M3y4YeHUs] PU3MKH OCYIIECTBIATh MPOEKTHYIO U HUCCIEAOBATENbCKYIO JNEATEIbHOCTD
WHJMBUAYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/ibHble YHUBEpPCAJbHbIE YUyeOHbIE eHCTBUSA:

ba3oBble Jornyeckue 1eMCTBHA:

CaMOCTOSITEILHO dbopmMyIUpoOBaThH u aKTyaJIMN3UupOBaTh npo0iemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeysiTh 1EJH JACATECIBbHOCTH, 3aJaBaTh IMApaMEeTPbl U KPUTEPUU HX
JIOCTHKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCMaTPUBAEMbIX (PU3UUECKUX
SIBIICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YUETOM aHaIN3a UMEIOIITUXCS
MaTepHabHBIX U HEMaTEePUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JEATECIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1EJIIM, OIIEHUBATh PUCKU MOCJICACTBUMN AEATEIHLHOCTH,

KOOPJIMHUPOBATH M BBIMIOJIHATH Pa0OTY B YCIOBUSX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarebCKue JeHCTBUA:

BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMU TOHATUSAMH U METOJAMH
buznuecKoi HAyKU;

BJIQ/ICTh HABBIKAMU Yy4EOHO-UCCIEIOBATEIILCKON U MPOEKTHOUW JESTEIHHOCTH
B o0nacTu (hU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITENIBHOMY IOUCKY
METOJIOB pemIeHus 3a1ad (U3HYECKOr0 COJEpKAHUSA, NPUMEHEHHUIO Pa3TUIHBIX
METOJIOB MTO3HAHUS,

BJIQJIETh BHUAAMH  JIEATCTLHOCTH 10 TIONYyYEHHWIO  HOBOTO  3HAHUA,
€ro HMHTEpIpeTaIy, MPeoOpa30BaHUIO W TPUMEHCHHIO B PAa3IUYHBIX YYCOHBIX
CUTyalusiX, B TOM YHCJIE PU CO3aHUU YUEOHBIX TPOCKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh TPUIMHHO-CIICJICTBEHHBIE CBS3W W aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAXOUTh apTyMEHTHI TSI TOKA3aTeIbCTBA CBOMX
YTBEPKICHU, 3a/1aBaTh napameTpbl " KpUTEPUHU pelIeHNS;
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aHANIM3UPOBATH MOJYYEHHbIE B XOJE€ pEIICHHUS 3aJaud  Pe3yJbTaThl,
KPUTUYECKU OLIEHHUBATh UX JOCTOBEPHOCTb, NMPOTrHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBbIE 3aJaud B 00pa3oBaTENIbHOU
JEeSATENbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

YMETh [EPEHOCUTh 3HaHus 1O (U3MKE B MPAKTHYECKYIO0 00JacTh
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTAaTh HOBbIE UJIEH, MIPEIJIaraTb OpUruHAIbHbIE TOIXO0IbI U PEIICHUS;

CTaBUTH HpO6JI€MBI " 3a1a49U, JOITYCKAOIINUC AJIbTCPHATUBHBIC PCUICHUA.

Pab6ora ¢ nnpopmanmeii:

BJIQJICTh HABBIKAMM IOJY4YCHUS WHGOpPMAIMK (U3HYECKOT0  COACPKaHUS
U3 HCTOYHHMKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIICCTBIISITH IIOWCK, aHaJIM3,
CUCTEMATH3alMI0 W WHTEPIpETAlni0 WHGOPMAIMK Pa3IMYHbIX BUJIOB U (hopm
IpeICTaBIICHUS;

OILIEHUBATH JIOCTOBEPHOCTH WH(POPMAIINH;

UCTIONB30BaTh  CPEACTBA  WH(POPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTraHHU3AI[MOHHBIX
3a/1a9 ¢ cOOMI0JIeHHEeM TpeOOBaHMM 3PTrOHOMHUKH, TEXHUKHA 0€30MMacHOCTH, TUTHCHBI,
pecypcocOepekeHHsI, TMPABOBBIX M JTHYECKUX HOPM, HOpPM HH(DOpPMAIMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCTHI PU3NICCKOTO COJNEPIKAHUS B PA3INIHBIX (hOpMAaTaX C yIETOM
Ha3HaueHUs MHGOPMAIMK U IEJIEBON ayJAWTOPHH, BHIOMpas ONTUMAIBHYIO (opMy

IMpCACTABICHNA U BU3yaJIN3allUU.

KoMMyHMKaTHUBHBIC YHHBepPCaIbHble Y4eOHbIC ACHCTBUA:

OCYIIECTBIISITH OOIIIEHNE BO BHEYPOUHOU NIESITETEHOCTH;

pacmo3HaBaTh MPEANOCHUTKN KOH(DIUKTHBIX CUTYAIIUH ¥ CMATYaTh KOH(JINKTHI,

PA3BCPHYTO U JIOTHUYHO H3JIaraTb CBOIO TOYKY 3PCHHUS C HMCIIOJIb30BAHHUCM
SA3BIKOBBIX CPCACTB,

IIOHUMAThb U HUCII0Jb30BaTh IPCUMYILICCTBA KOMaHI[HOﬁ n PIHI[HBHI[yElJ'II:HOfI
paboThI;

BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX JEUCTBUN C y4eTOM OOIIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4jicHa KOJIJICKTHUBA,
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NIPUHUMATh LeJIU COBMECTHOU JICSITEIbHOCTH, OPraHU30BbIBATH
A KOOPAMHUPOBATH JEHCTBUS IO €€ JOCTHKECHHUIO: COCTaBJIATH IUIAH JCWCTBUH,
pacrpenensTh poJu C Y4Y4EeTOM MHEHUW YYaCTHHUKOB, OOCYXJAaTh pe3yJbTaThbl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa M KaKJOT0 YYaCTHHUKA KOMaHJbl B OOUTUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpejiaraT HOBBIE MPOEKThI, OLECHUBATh HJAEU C MO3ULIHWH HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUYNUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETUYECKOE TOBEACHHUE B  Pa3JIUYHBIX

CUTyalluigX, MPOABJIATE TBOPUCCTBO U B006pa}KGHI/Ie, OBITH HMHUIIMATHUBHBIM.

PeryasiTuBHble YHUBepcaJbHbIE y4eOHbIe JeiiCTBUSI:

Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBIISITh TMO3HABATEINBHYIO JESATEIEHOCTh B 00JIacTH
(GU3WKH, BBISIBIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEIIHHO COCTABIIATH IUIAH PEIICHHUS PACUCTHBIX U KAaUeCTBEHHBIX 3a/1a4,
TUTaH BBITIOJHEHUS] TPAKTHYECKOH pabOThl C y4EeTOM HMEIONIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXHOCTEH ¥ MPEAIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacimupsaTh paMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUI;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, Opatb Ha ceOs
OTBETCTBEHHOCTh 3a pelleHue;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

croco0CcTBOBATH (POPMHUPOBAHUIO U TIPOSBICHUIO SPYIULINUA B 00JIACTH (PUBHKH,

MTOCTOSIHHO MOBBIIIATH CBOIl 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAJIbLHbI HHTEJLJICKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIQ/ICTh HABBIKAMU TIO3HABATEIHLHOMN pe(IeKCHM KaKk 0OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

HCIIOJIB30BaTh MpUEMbl pedIIeKCUU JJIsi OLEHKH CUTYyallud, BhIOOpa BEPHOTO
peLICHUS;

yMEThb  OLEHMBAaThb PUCKHM W  CBOECBPEMEHHO NPUHHUMATh  PELICHHS

110 NX CHHXKXCHUIO,
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IIPUHAMATh MOTHBBI W apryMEHTBl JPYTMX IIPM aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

MPUHUMATh ce0sl, MOHMMAasi CBOM HEJIOCTAaTKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M ApPryMEHTBl JPYIMX IpPH AaHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

OpU3HABATh CBOE IIPABO U MPABO JIPYTUX HA OLIMOKHU.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca ob6y4aromuiicss HAy4UTCS:

MOHUMATh 3HAYCHUE OIMUCATEIHbHOW, CUCTEMATU3UPYIONICH, OOBICHUTEIBHOM
U TMPOTHOCTHYECKOW (PYyHKIMM (U3NUECKON TEOpHUU — MEXAaHUKH, MOJICKYJISIPHOM
bu3MKM W TEPMOJMHAMHUKH, pOJib (usnueckoil Teopun B GOPMUPOBAHUU
npeacTaBiIeHUN 0 GU3NYECKON KapTUHE MUPA;

pa3uyath YCJIOBHUS MPUMEHUMOCTH HW3YUYCHHBIX MOJENIeH (PU3MUEeCKuX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyath ycioBUA (TpaHUIbl, OOJACTH) NPUMEHUMOCTH H3YUYEHHBIX
¢u3MUecKrX 3aKOHOB, MOHUMATh BCEOOLIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBACHATH MEXAaHWYECKHUE, TEIUIOBBIE, DJIEKTPUUYECKUE
NPOIIECChl W SIBJICHHS, HWCIIOJIb3ysl OCHOBHBIC TIOJOXKEHUS M 3aKOHBl MEXaHHKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU, MOJEKYJISIPHONH (U3UKH M TEPMOJIUHAMUKH,
ANEKTPOINHAMUKH;

aHANMM3UPOBATh M OOBACHATH (U3MYECKUE SBIICHUS, HCIOIB3YS OCHOBHBIC
MOJIOKECHUS ¥ (PU3UUECKUE 3aKOHBI;

OMHCHIBATh (DU3UYECKUE TIPOIECCHl W SBICHUS, HWCIONB3YS HEOOXOIUMBIC
BEJINYUHBI;

OOBSACHATH OCOOCHHOCTH TIPOTEKAHMSI H3y4YaeMbIX (PU3UUYECKUX SIBICHUMH;

IPOBOANTH MCCJIEIOBAHNE 3aBUCUMOCTU OJTHOM (DU3UYECKON BEITMYMHBI
OT JIpyrodl C UCIOJb30BAHUEM MPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBHCHUMOCTUA (PU3HUECKHUX
BEJTUYHH B BHJIC TPA(QHUKOB ¢ y4eTOM aOCOTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JeIaTh
BBIBOJIbI 110 PE3YJIbTaTaM UCCJIEI0BaHUS;

MIPOBOJINTH KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEIWYMH, IPU ITOM BHIOUPATh
ONTUMAJbHBIA METOJT HM3MEpPEHHUs, OICHUBATh aOCOJIOTHBIE M OTHOCHUTEIIbHBIC

IOIPCIIHOCTH IIPAMBIX " KOCBCHHBIX HBMGPGHHﬁ;
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MPOBOJUTH ONBITHl MO MPOBEPKE MNPEIOKEHHON THMNOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOUpPATh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYE€HHbIE PE3YJIbTAThI U JIeJaTh BBIBOJ O CTaTyCe MPEAT0KEHHON THIIOTE3bI;

coOo1aTh MpaBWia 0€30MacHOrO TpyAa MPU MPOBEACHUU HUCCIICTOBAHUM
B paMKax  IpakTUKymMa HM  y4eOHO-HUCCIEAOBATENbCKOW  JEeATENbHOCTU
C MCMOJIb30BaHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PYAOBAHMS;

peliaTh pacueTHBIC 3a7a4M C SIBHO 3aJaHHON M HESIBHO 3aJIaHHOU (pU3UuecKoit
MOJIENIbIO: HAa OCHOBAaHUM aHalM3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (U3HUECKON
MOJIeNIM, OTBeuarlleld TpeOOBaHUSIM 3aJauyd, NPUMEHATH (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH W TMOCTYJIaTbl (PU3WYECKUX TEOPUM TMpU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJIOB pEUIeHUs 3ajad, MPOBOJUTH pacCyYeThl Ha OCHOBAHUU
UMEIOIIMXCS JIaHHBIX, AHAJIU3UPOBATh PE3YJNbTaThl M KOPPEKTUPOBATH METObI
PELICHHS C YyYETOM MOJYYEHHBIX PE3YyIbTaTOB;

pemiath KaueCTBEHHbIC 3aJlayd, TPeOYIolne MPUMEHEHUsI 3HAaHUNW W3 pa3HbIX
pasnenoB Kypca (GU3MKH, a TakKe MHTErpaluud 3HAHUM W3 JPYyrux MpeIMETOB
€CTECTBEHHO-HAYYHOT0 IHMKJIA: BBICTPAUBATh JIOTHYECKYIO IIETIOYKY pacCy>KIeHUMN
C OIOPOM Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS JIs1 OOBSICHEHUS OCHOBHBIX MPUHITUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB;

aHANMM3UPOBATh U OIICHUBATh TOCIEACTBUA OBITOBOM M IMPOU3BOACTBEHHOM
JESTEIHbHOCTH YEJIOBEKAa, CBA3AHHOM C (U3MYECKHMMH TPOIECCaMU, C TO3UIIUNA
HKOJIOTUYECKOM 0e30macHOCTH, Ipe/ICTaBlICHUN 0 parmoHaIILHOM
IPUPOIOIIOIH30BAHUHU, a TaKKE€ Pa3yMHOM HCHOJIb30BAHUM JIOCTH)KCHUN HAyKH
Y TEXHOJIOTUH IJIsl JaJIbHEHIIIETO Pa3BUTHUS YEIOBEUECKOI0 00IEeCTBa;

NPUMEHSTh pa3nyHble CHOCOOB paboThl ¢ uHboOpMamuen (uandecKoro
COJIEP)KaHUSI C KCIIOJNIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCIIOJIb30BAaTh COBPEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA,
nepepaboTKu M TPEabsIBICHUS Y4eOHON M HAay4YHO-TIOMYJSpHOW HH(OpMAaIHH,
CTPYKTYPUPOBAaHUS M HWHTEPIPETAlUU HHPOPMAIMH, MOJYyYEHHOW H3 pa3IHMYHBIX
MCTOYHUKOB, KPUTHUECKHU aHATU3UPOBATH MOJIy4aeMylo MHPOPMAIUIO U OLEHUBATh
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWI, TaK M Ha OCHOBE aHAJIM3a
MCTOYHUKA MHPOPMAIIHH;

NPOSIBISATh OPTaHU3AIMOHHBIE U TIO3HABATEIbHBIC YMEHHUS CAMOCTOATEIHHOTO
NPUOOPETEHHs] HOBBIX 3HAHMM B IPOLECCE BBIIOJHEHHUS NPOEKTHBIX M Y4YEOHO-

HCCIIEI0BATEIbCKUAX pabor;

31



paboTaTh B IPyNIIE C UCIIOTHEHUEM PAa3IMYHBIX COLIMAIBHBIX POJIEH;
MpOSBJIATH MOTUBALIMIO K Oyaymedl npopeccHuoHaJbHONW AEeSTENbHOCTH

0 CHEIUATBLHOCTAM (QU3UKO-TEXHUYECKOTO TPOoQuIs.

NOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJOTMYECKOW, COIMAIbHON
U 3TUYECKOH chepax AesITeIbHOCTH YelIoBeKa, POjb U MECTO (DU3UKU B COBPEMEHHOMU
HAYYHOM KApPTUHE MHUpA, 3HAUYCHUE OINMUCATEIBHOW, CUCTEMATU3UPYIOILIEH,
OOBSCHUTEIBHOM M TMPOTHOCTUYECKOM (QYHKIUH (U3UUECKOW TEOpHH, pOJib
¢uznueckoit Teopur B pOPMUPOBAHUY NPEICTABICHUN O PU3NUECKON KapTUHE MUpa,
MeCTO (pu3nMyecKkoil KapTHUHBI MHpa B OOILIEM pSAYy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABIEHUN O TPUPOJE;

pas3nuyarh YCIOBUS MPUMEHUMOCTH H3YYEHHBIX MojeNed (U3MYECKUX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyath ycioBUsA  (TpaHUIBl, OOJACTH) NTPUMEHUMOCTH H3YUYEHHBIX
¢u3nUecKrX 3aKOHOB, MOHUMATh BCEOOUIUI XapakTep (yHAaMEHTAIbHBIX 3aKOHOB
Y OIPAHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIE, KBAHTOBBIE IPOIIECCHI
U SIBJICHMS, UCIIOJIb3ysl OCHOBHBIC IIOJOKEHUS M 3aKOHBI JJIEKTPOJUHAMUKU
U KBAaHTOBOMW (DU3UKH;

OTMKCHIBATh U3yUYEHHBIE (PU3UUECKUE MPOIIECCHI U SBICHUS;

OOBSICHATh OCOOCHHOCTH TIPOTCKAHMUSI HM3YYEHHBIX (PU3UYECKUX SBJICHUM;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEITUYUH
C UCIIOJB30BAHUEM IPSAMBIX WU3MEPEHUM, NPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(uKCcHUpOBaTh PE3yNbTAaThl MOJYUYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIUYHUH B BHJIE
rpa)UKOB C y4eTOM aOCONIOTHBIX MOTPEIIHOCTEH W3MEpPEeHMH, JeNaTh BBIBOIBI
II0 pe3yJIbTaTaM HUCCIICIOBAHMS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, IIPU STOM BBIOUPATH
ONTUMAJIBHBI METOJ W3MEpPEHUs, OLEHUBAaTh aOCOJIIOTHBIE W OTHOCHUTEJIbHBIE
IIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHN;

IIPOBOJUTH ONBITHI II0 IPOBEPKE IPEIIOKEHHOW T'MIIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT, COOMpaTh  OKCIEPUMEHTAJbHYIO  YCTaHOBKY, aHAJIM3UPOBATh

IIOJTYUYCHHBIC PC3YyJbTaTbl WM ACJIATh BBIBOJA O CTATyCC HpCI[J'IO)KGHHOﬁ T'MIIOTC3bI,
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coOroaTh MpaBWia O€30MacHOTO TpyAa MPU MPOBEACHUU HUCCIIEIOBAHUIM
B paMKax  MpakTHKymMa W y4yeOHO-UCCJIEeAOBATEIbCKOW  JIESITEIBHOCTH
C WCTIOJIb30BaHUEM M3MEPHUTEIIBHBIX YCTPOCTB M JIA0OPATOPHOTO 000PYI0BAHUS;

peliaTh pacueTHBIC 3a7a4M C SBHO 3aJaHHOM M HESIBHO 3aJlaHHON (DU3UYECKOM
MO/IEJIbIO;

peraTh KaueCTBEHHBIC 3aJayH, TPEOYIOMNe MPUMEHEHUS 3HAHWUN U3 Pa3HBIX
pasnenoB Kypca (U3MKH, a TakKe HMHTETpPAllMd 3HAHWK W3 JPYruX IPEIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAWBATh JIOTMYECKYIO LEMOYKY PaCCYXKICHUN
C OITOPO¥ HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUYECKHEC SBIICHHUS,

UCIIOJIb30BaTh TEOPETUUCCKHUE 3HAHUS JIJI1 OOBSICHEHUS OCHOBHBIX MPUHITUIIOB
pabOThI U3MEPUTEIIBHBIX MPUOOPOB;

aHAJM3UPOBATh M OIICHMBATH TOCIECACTBUS OBITOBON M IPOM3BOACTBECHHOM
NEATeIbHOCTH YeJIOBEKa, CBSI3aHHOW C (DU3WYECKUMHU TIPOIECCaMH, C TO3UIIMM
HKOJIOTHYECKOM 0e30macHOCTH, pe/ICTaBlICHUN 0 palroHaIbHOM
IPHUPOJIOIIOJIB30BAHUU, & TAKXKE Pa3yMHOM HCIIOIB30BAaHUU JIOCTH)KCHHH HAyKH
Y TEXHOJIOTHH JJIsl JalbHEHIIero pa3BUTHS YeJIOBEYECKOTO 00IIEeCTBa;

OPUMEHSTh pas3linyHble CHoco0bl paboThl ¢ uHboOpManuen (HU3NIECKOro
CollepKaHHUsl C KCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HUCIIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA,
nepepaboTKM W TMPEIbSBICHUS Yy4eOHOW W HAyYHO-TIONMYJSIPHOW HH(pOpMaIuH,
CTPYKTYPUPOBAaHUA W HMHTEpIpETaruu MHEGOPMAINH, TMOJIYYSCHHOW U3 Pa3THUUYHBIX
MCTOYHUKOB, KPUTHYECKN aHAIM3UPOBATH MOJydaeMylo WHGOPMAIMIO U OIICHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHHM, TaK U Ha OCHOBE aHaJIM3a
MCTOYHUKA MHGOPMAIINH;

NPOSIBIIATh OPTaHU3AIMOHHBIE W MO3HABATENbHBIE YMEHUS CaMOCTOATEIHLHOTO
MpUOOPETeHHs] HOBBIX 3HAHWA B TIPOIECCE BBIIOJHEHHUS TPOCKTHBIX M Y4eOHO-
HCCIIEeI0BATEIhCKUX PaboT;

paboTaTh B TPYNIE C UCTIOTHEHUEM PA3THMYHBIX COIUATBHBIX POJICH;

NPOSIBIIATH MOTHBAIMIO K Oymaymeld mpodecCHOHambHON eITeNbHOCTH

o CIIELIUATIbHOCTIM (U3UKO-TEXHUYECKOTO npoduis.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue
No KomnuecTtBo
pas3aenoB U TeEM [IporpamMHO€ coJiepKaHue
/o 4acoB

y‘l€6HOFO nmpeamMeTa

Pa3zgea 1. Mexanuka

1.1 TlorpemHocTH 2 DKCIEPUMEHT U TEOPHUsI B IPOIIECCE
B OKCTIICPUMECHTE no3HaHus npupoasl. HaGmroneHue
(Jextmst) U DKCTIEPUMEHT B (pU3HUKeE.

Cnioco0b1 n3MepeHus HU3NIECKUX
BEJIMYMH (aHAJIOTOBBIE U ITU(POBBIC
U3MEpUTETbHBIC TPUOOPHI,
KOMITBIOTEPHBIE TATYMKOBBIC
CHUCTEMBI).

[lorpemHocTr U3MepeHu
busnuecknx BenuurH (abcomroTHas
¥ OTHOCHUTEJIbHASA).

I'mmoTe3a. @u3nMUeCcKui 3aK0H,

I'paHuObI €TO0 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

oOy4Jaromuxcs

Onepupogamv NOHAMUAMU:
HaOII0/IeHNE, DKCIIEPUMEHT, TUTIOTE3a,
Teopus, punyeckas BeIUYNHA,
bu3nUecKuil 3aK0H, U3MEPUTETbHBIN
npubop, U3MepeHue, pe3yabTaT
W3MEpEHUS, [IeHA JIETCHHUS IIKaJIbI
npubopa, MOrpenrHoCTb U3MEPEHUSI.
IIpusooums npumepvl HaOMIOACHHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3HUeCcKrX BEeNTUYNH, PU3MIECKUX
3aKOHOB, U3MEPUTEIBHBIX TPHOOPOB.
Onpedenams UEHY ACICHUS IIKAJIbI
npudopa, aOCOIIOTHYIO NOTPEUTHOCTh
PSIMOTO U3MEPEHHUSI.

3name GOpMyIIBI 17151 OTIEHKH
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1.2

OneHka norpenIHocTen
NPSIMBIX U KOCBEHHBIX
U3MEpPEHUN
(camocTosiTeNnbHAS

paboTa)

Ornpenenenue norpenHocTei
MPAMBIX U3MEPEHUN 10 3aIaHHBIM
pe3ynbTaTaM U3MEpPEHUM.
[IprieMbI OLIEHKU TOTPEMTHOCTEN

KOCBCHHBIX I/I3M€p€HI/II\/JI

OTHOCUTEJILHOU IOTPELIHOCTH
KOCBEHHOT'O U3MEpEHUs, TPaBUIIa
OKpYTJieHUs a0COTIOTHBIX
IIOI'PEIIHOCTEN, BBIPAKEHUE
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH

B IIPOLIEHTAX

Onepupoeamv NOHAMUAMU:
a0COJTIOTHAS IOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TOTPEIIHOCTh
U3MEpEHUSI.

IIpusooums npumepsvl TPSIMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoensimb TOTPEIIHOCTH MPSMBIX
W3MEPEHHUM.

Hcnonvzoeams METOI TPaHULL

JUTSI OLIEHKH a0COJIFOTHOM TOTPEIIHOCTH
IPSIMOTO U3MEPEHUS, TPABUIIA
OKpYTJeHUs1 a0COTIOTHBIX
HOTpeIHoCTeN, POPMYJIbI AJIs OLIEHKH
OTHOCUTEIBHOW MMOIPENIHOCTH
KOCBEHHOT'O U3MEPEHUS.

Ymems oKpyTJIsTH aOCOJIIOTHBIC
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1.3.1 VYcpennenue
n3mepenui. Cinyvaiinas
NOTPEUIHOCTh

(MpakTHKyM)

1

[TpuGopHbIE MOrPEUTHOCTH,
CIy4aliHbIE€ U CUCTEMATUYECKUE

MMOTPCIIHOCTH

MOTPEITHOCTH, BBIPAXKATh
OTHOCUTEJbHBIC MOTPEIIHOCTH

B MIPOLICHTAX.

Pewamw 3anaun Ha OLEHKY
OTHOCUTEIbHBIX MOTPEITHOCTEN
Onepuposamv NOHAMUAMU:

MpUOOpHast MOTPEIIHOCTh, CITydaiiHas
MOTPEITHOCTh, CUCTEMAaTHYECKas
MOTPEIIHOCTD, CPEHEE 3HAUCHUE.
IIpusooums npumepvr TPUOOPHOH,
CIIy4alHOW ¥ CUCTEMAaTHUYECKON
MOTPELIHOCTH.

Onpedensms SKCTIEPUMEHTAIBHO Ha0OP
3HAYCHUH (U3UICCKON BEIIMUUHBI

IIPU MPOBEJICHUH HECKOIBKHX
HE3aBUCUMBIX U3MEPECHUM.
Hcnonvzosams HoOpMyIbI 17151 CPETHETO
apu(PMETHIECKOTO HECKOJIIBKUX YHCET,
TSl OLIEHKH a0COJIFOTHOM MOTPEITHOCTH
3HaYeHUs (PU3NIECKOI BEITMYUHEI,
OLICHEHHOTO KaK CpeaHee

apupmMeTHuecKkoe Habopa ee 3HaUCHU M.
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1.3.2 Kunemarnueckue
WU3MEPCHHUS JATBHOCTH
moJjieTa, pacuer

HA4YaJIbHOW CKOPOCTH

(TpaKkTUKYM )

[Iepemenienne, CKOPOCTh

U YCKOPEHHUE MaTepUaibHON TOUYKH,
UX MPOEKIIMU HA OCU CUCTEMBbI
koopauHat. CloxeHue
MEPEMEIIECHUMN U CIIOKEHUE
cKopocTtei. JIBrkeHue tena,
OpOIIEHHOTO MO/ YTI0M

K TOPU30HTY. 3aBUCUMOCTh

Oyenusamp 3HAUCHUE U3MEPIEMOM
(bu3HYeCKOl BETUYMHBI KaK CPEIHEe
apudMeTHuecKoe Habopa ee 3HAUCHHU,
MOJIYYCHHBIX IPU TTPOBEICHUH
HECKOJIbKUX HE3aBUCUMBIX U3MEPCHHH,
a0COJTIOTHYIO U OTHOCUTEIHHYIO
MOTPEITHOCTh 3HAYCHUS ITOU
(bU3HYECKON BEIIMYNHBI.
Yemanasnusams 63aumocssizu

MEX Ty OIEHKOW 3HaueHUs (PU3UICCKOM
BEJIMYHMHBI, OTIPECIACMOM

0 pe3yiIbTaTaM HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUM, U CPETHUM
apu(PMETUICCKUM HECKOJIbKHUX YHCEIT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHE, CBOOOTHOE
najieHue, TalbHOCTh MOJIETa,
a0COIOTHAS TIOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TIOTPEIIHOCTh
HU3MEpEHUSI.

IIpusooums npumepvlt cBOOOTHOTO

MmaaCcHu:A TS IIPU pa3JINIHBIX
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KOOpPJMHAT, CKOPOCTH U YCKOPEHHUS

MaTepHaHBHOﬁ TOYKH OT BPECMCHU

3HAYEHUSX HAYaJIbHOU CKOPOCTH,
P Pa3HBIX YIJIaX MEXKy HauaabHOU
CKOPOCTBIO U TOPU30OHTOM.
Hcnonvzoeams pyleTKy,
KHHEMaTu4eckue (OopMyJibl,
OMUCHIBAIOIINE ABUKECHUE TENA,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTEZY O XapaKTepe
3aBUCHMOCTH JaJbHOCTH IOJIETA TENa,
OpOIIEHHOT'O TOPU30HTATBHO,

OT €r0 Ha4aJbHOW CKOPOCTH.
HUccrnedosamsv 3aBUCUMOCTH JATBHOCTH
noJiera Tesa, OpOIIEHHOTO
TOPU30HTAIIBHO, OT €r0 Ha4aJbHON
CKOPOCTH U UHMEPNPEmUpo8ams
MOJIyYEHHBIE PE3YIBTATHI.

Pewamps 3anauy Ha onpenenenue

0 SKCIEPUMEHTAIBHBIM TaHHBIM
Ha4daJIbHOW CKOPOCTH TeIa,
OpOLIEHHOT0 TOPU30HTAIBHO.
Onpedensamb aOCOTIOTHYIO

N OTHOCHUTCIIbHYIO IIOI'PCITHOCTD
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1.4  IIpocreiimue
TCOMETPUICCKUE
WU3MEpEHUS
(caMocTosTeNnbHAS

pabota)

1.5 TI'padwuxu
AKCIIEPUMEHTATBHBIX

3aBUCUMOCTEM.

Mertoasl 1 preMBbl IPOBEICHUS
NPSMBIX U KOCBEHHBIX U3MEPEHUN
reOMETPUYECKUX BEJIMYMH (JJIMHA,

yToJ1, TUIOab, 00bhEM)

['padmueckoe npencraBneHne
3aBUCUMOCTEH (PU3NIECKUX

BEJINYMH APYT OT Jpyra. JInnelHas

HA4YaJIbHOW CKOPOCTH TENA,
OpOIIEHHOT'O TOPU30HTAIBHO
Onepupogamv NOHAMUAMU:
a0COJII0THAs IOTPEIIHOCTh U3MEPEHUS,
OTHOCUTEJIbHAS TTOTPEITHOCTh
U3MEPEHUSL.

3Hamb METO/Ibl U TPUEMBI IPOBEICHUS
MPSIMBIX U3MEPEHHI T€OMETPUUECKUX
BEJINYHH.

Ipumensams HopmyIibl

JUTS OIIpeieNieHust aOCOTIOTHBIX

U OLICHKU OTHOCHUTEIBHBIX
MOTPEIIHOCTEN.

Pewamyw 3anady Ha onpezeneHue
riomaau GuUrypsl 1 oobeMa Tea

0 AKCTIEPUMEHTATBHO U3MEPEHHBIM
3HAYEHUSIM JIJTUH.

Onpeoensimb 3HAYEHUSI OTHOCUTEIBHBIX
MOIPEIIHOCTEN B MPOLIEHTAX
Onepuposams nonsmusmu: rpaduk
3aBUCUMOCTHU OJHOM (HhU3NUECKOMN

BEJIMYKMHBI OT JIPYTOW, JIMHENHAS
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I'padpuueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTD. Y TJIOBOU
K03 (HULHMEHT U CBOOOIHOE

cJIaraeMOE JIMHEMHOMW 3aBUCUMOCTH

3aBUCUMOCTb, YTJI0BOUM KO PULIEHT
U CBOOOJIHOE cllaraeMoe JIMHEHHON
3aBHCHMOCTH, allpOKCUMAaIus,
UHTEPIOJSAINS, YKCTPATIOJISAIINSA.
3name paBuUIa MOCTPOEHUS IrpaduKoB
3aBHCUMOCTEH (DU3MUECKUX BEITMUNH
JpyT OT Jpyra.

Cmpoums TpadyKu JINHEHHBIX
3aBHCUMOCTEH (PM3MUECKUX BETUUNH
JpyT OT JpyTa.

IIpumensams ipaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.

Ilpusooums npumepwvl anmpoKCUMAIINH,
WHTEPIIOSAIUHU, YIKCTPATIOJISIINH.
Ymems poBOIUTH TIPOLIEAYPHI
anmnpoKCUMAIINH, UTHTEPIOJISALUH,
HKCTPAIOJIALIHH.

Onpedensamb 3HAUECHUS YTIIOBOTO

kod¢ unmenTa u cBOOOTHOTO

cllaraeMoro JJMHEHHOM 3aBUCHUMOCTH,
OIICHUBAThL NX a0COJIFOTHBIC
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1.6

O6paboTtka
HEJIMHEMHBIX
3aBUCUMOCTEH:
JIMHEeapu3aIus,

IIoACYCT IJ1o0maaun

['paduyeckoe npeacTaBicHUE
3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH JAPYT OT ApYyra.
Henunelinast 3aBUCUMOCTD

" €C JIMHCapu3anusi

MOTPEIIHOCTH.

Yemanaenueameo 63aumocenzu Mexny
MaTeMaTU4YECKUM MOHITUEM «JIMHEHHAs
GyHKUMSA» U TMHEMHON 3aBUCUMOCTBIO
(bu3HYeCKUX BETUYMH JIPYT OT Jpyra.
HUccrneoosamuv u unmepnpemuposams
rpauKky TMHEHMHBIX 3aBUCUMOCTEN
(bu3HYecKNX BEIMYUH APYT OT Apyra.
Pewams 3anaun Ha NOCTPOEHNE
JMHENHBIX Tpa(UKOB 3aBUCUMOCTEN
(bu3HUeCcKUX BETUYUH JAPYT OT JIpyra
10 33/IaHHBIM HabopaMm
DKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEIEIISITh 10 TOCTPOCHHOMY TpaduKy
yII10BOM KO3 PUIIMEHT B CBOOOIHOE
cllaraeMoe, OLIEHUBATh UX a0COIOTHBIC
Y OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH
Onepuposams nousamusamu: rpapuk
3aBUCHMOCTH OJHOM (pH3UYICCKON
BEJIMYMHBI OT IPYroM, HEJIMHENHAs
3aBUCHUMOCTD, JINHEAPHU3ALIUS

HEJIMHEWMHOM 3aBUCUMOCTH, TIOIIA b

41



1o rpauKoM,
IIOCTPOEHUE
KacaTeJbHbIX

K rpaduky (JeKuus)

noj rpadyMKoM 3aBUCUMOCTH,
KacaTesbHasi K rpaduKy 3aBUCUMOCTHU
B JIAaHHOM TOYKE.

3name ipaBUIIa IOCTPOEHUS IPaPUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUUH
JPYT OT pyTa, PU3HUYECKUNA CMBICIT
TJIOMIA TN T1OJ] TPaPUKOM 3aBUCUMOCTH
U KacaTeJIbHOM K TpaduKy 3aBUCUMOCTH
B JIJaHHOU TOYKE.

Cmpoumsb UCXOIHBIC

U JIMHEapU30BaHHBIC TpaduKu
3aBUCUMOCTEH (PU3MUECKUX BETUUNH
JPYT OT JIpyTa, KacaTeIbHYIO K TpaQuKy
HEIUHEWHON 3aBUCUMOCTHU B TaHHON
TOYKE.

Ilpumensams ipaBUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3HIECKUX
BEJIMYMH JPYT OT JApyra.

Onpeoensimb 3HAYEHUS TUIOMIAAN

o1 rpap koM 3aBUCHMOCTH

U YIJI0BOT0 KO3 puurenTa

KacaTeJbHOU K rpaduKy HEJTUHEHHOU

42



3aBHCHMOCTH B JJaHHOW TOYKE,
OLICHUBATh UX A0COJTIOTHBIC
HOTPEITHOCTH.

Vemanasnuseamo 63aumocssizu

MEXTy MaTeMaTHYECKUM MTOHATHEM
«DYHKIHUA» ¥ 3aBUCHMOCTBIO
(bU3NYECKUX BETUYHH APYT OT APyra.
Hccnedosamv u unmepnpemuposams
rpad)MKy HEJTMHEWHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BETUYHH APYT OT APYyra.
Pewams 3a1aun Ha MOCTPOCHHE
JIMHEAPU30BaHHBIX IPahUKOB
3aBUCUMOCTEH (PU3NICCKUX BEIIMIHH
JPYT OT ApyTa 10 3aJlaHHBIM Habopam
9KCTIICPUMEHTAIBHBIX JTaHHBIX,
OIPECIIATH 10 MOCTPOCHHOMY TpapHUKy
yrI0BOM KO PuImeHT u cBo0ogHOe
cllaraeMoe, OIICHUBATh UX a0COJIFOTHBIC

N OTHOCHUTCIIbHBIC IIOI'PCITHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE M HEpAaBHOMEPHOE Onepuposamuv nonsimusamu: rpaduk
3aBUCUMOCTHU MPSIMOJIMHENHOE JIBUKECHHE. 3aBUCUMOCTHU OJHOMN (U3UUECKOU
KOOPAUHATHI TPAHULIBI Koopaunara, Bpemsi, CKOPOCThb BEJIMYUHBI OT JPYroil, HeIMHEHHas
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00J1aCTH HAMOKaHMS
OT BPEMCHH.
JIuneapuzanus
3aBUCHMOCTH

(MpakTHKyM)

1.8 Hsyuenue ynpyroro

rEcTepe3nca

(TpaKkTHUKYM)

Cuina. M3aMepeHue cuiibl
JTUHAMOMETPOM. YTIPyTHE
¥ 9aCTUYHO ympyrue nedopmaruu.

Cuina ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JINHEAPU3ALIHS
HEJIMHEWHOMN 3aBUCHUMOCTH.

Cmpoumbs TMHEAPU30BaHHbIN rpaduk
3aBUCUMOCTU (PU3MYECKUX BETUYUH
JpYT OT Apyra.

Ipumensme ipaBUIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH JIPYT OT Jpyra.

Onpedensaims 3HaYEHUS YTIIOBOTO

kor¢ duirieHTa u cBOOOIHOTO
ciaraemMoro rpaduka JMHEHHOM
3aBUCUMOCTHU, OIICHUBATH

UX a0COJIFOTHBIE MTOTPEITHOCTH.
Uccrneoosamsv u unmepnpemuposams
HEJIMHEWHYIO0 3aBUCUMOCTh KOOPAMHATHI
I'PaHMITBI 001aCTH HAMOKAHUS Oymaru
OT BPEMEHH.

Hcnonvzosams cCEKyHIIOMED U PYIETKY
Onepuposams noHamuamMu: cuna,
nedopmarus, ynpyrui THCTEPE3HC.
Ymems popmynupoBats 3akoH ['yka,

coOHMpaTh HIKCIEPUMEHTATIBHYIO
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OrtknoHeHus ot 3akoHa ['yka.
I'uctepesuc. Pabota cubl
Ha MaJiOM U Ha KOHEYHOM
nepemenenuu. I'paduueckoe

MpCaACTaBJICHHUC pa6OTBI CHJIbI

YCTaHOBKY.

Dopmynuposams TUNIOTEZY O XapaKTepe
3aBUCUMOCTHU JUIMHBI 00BEKTa OT
BEJIMYMHBI TPUIIOKEHHON K HEMY CHJIBI.
Cmpoums HeTUHENHBIN rpapuk
3aBUCUMOCTH (PU3NYECKUX BEIUUHH
JpYT OT Apyra.

IIpumensams ipaBUIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.

HUccrneoosamuv u unmepnpemuposamso
HEJIMHEWHYIO 3aBUCUMOCTb JIJINHBI
00BEKTa OT BEJIMYUHBI TPUITOKEHHON

K HEMY CHUJIBI.

Onpedensams yron HaKIOHA
KacaTeJIbHOM K IpaduKy HETMHEHHOM
3aBUCUMOCTH B JIaHHOM TOYKE, IIOMIAdb
1oJi rpa)MKoM, OIIEHUBATh a0COJIIOTHBIE
Y OTHOCUTEJIBHBIE TOTPEITHOCTH 3TUX
BEJINYUH.

Hcnonvzoeams ceKyHAOMED

Y IMTHAMOMETD.

45



1.9

HaXO)K}ICHI/IC MacCChbI
JIMHEWKU U mIpua
C IOMOIIBIO
YpPaBHOBCIINBAHUA

pbryara (MpakTUKyM)

AOGCOTIOTHO TBEP0€ TEIIO.
BpamarensHoe nBHKEHHE
TBEPAOTO TeNa. MOMEHT CHJIBI
OTHOCHUTEIIBHO OCH BpAILCHUS.
IIneuo cunbl. CnosxkeHue Cuil,
MPUWIOKEHHBIX K TBEPAOMY TEILY.
LlenTp TsxecTH Tena. Y cioBus

paBHOBECHS TBEPAOTO Tena. Peryar

Ycemanasnusamo 63aumocsssu

MEXIy omnpeneiieHneM pU3NIECKOn
BEJIMYMHBI «MEXaHHUECKas paboTay

U TEOMETPUYCCKUM TTOHATHEM
«ILI0IAJTH 10T TPaKOM 3aBUCUMOCTH
BCJTUYHMHBI CHUJTBI OT BEJTUIMHBI
nedopmarymy

Onepuposams nousmusMu: MOMECHT
CHJIBI OTHOCUTEJIFHO OCH BpaIllCHHSI,
TJICYO CHIIBI, IICHTP TSAYKECTH Tela,
pbIyar.

Ymemsb HopmynrpoBaTh MpaBUIIO
MOMEHTOB, YCJIIOBHS PaBHOBECHS
aOCOJIFOTHO TBEPOTO TeJla, CKJIAIbIBATh
CHUTBI, TPUJIO’KEHHBIC K TBEPAOMY TEIy,
coOHMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums ipuMepbl TPUMEHEHUS
pBIYATOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJAMHATHI TOUKHU

ONOPBI YPABHOBEIIEHHOTO phlyara
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OT BEJIMYMHBI CWJIbI, TPUIIOKEHHOU

K €ro KOHILY.

Cmpoums TMHENHBINA rpapuk
3aBUCUMOCTU (PU3UUECKUX BETUUNH
JIpYT OT JIpyTa.

Ipumensame ipaBUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccrneoosamv u unmepnpemuposamso
3aBUCUMOCTh KOOPJIMHATHI TOUKHU
OTIOPHI YPAaBHOBEIIEHHOTO phlyara

OT BEJIMYUHBI CUJIbI, IPUIIOKEHHOM

K €r0 KOHILY.

Onpedensams 10 TpaQUKy TUHEHHOM
3aBHUCHUMOCTHU 3HAUYEHUS YTIIOBOTO
Kod(puireHTa u CBOOOTHOTO
CJIaraeMoro, OIICHUBATh a0COIIOTHBIC
Y OTHOCHUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJINYUH.

Hcnonvzoeams MTUHENKY, a TAKKE
LIIPUI] C ACJIICHUSMU JJIs1 U3MEPEHUS
o0BeMa.

Pewamys 3anaun 0 paBHOBECHUH pbluara
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1.10 WUsmepenue
ko3 purmenTa
HHEPreTUYECKUX MOTEPD
MIPU OTCKOKE IIapHKa
OT MMOBEPXHOCTH

(MpakTUKyM)

HMHy.TIBC CHJIBI 1 U3BMCHCHUC

MMITYJIbCA TeJIa. 3AKOH COXPAaHEHHUS

uMItysiabca. Kunetuueckas sHeprus

MaTepualbHOM TOYKU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTrUU MaTEPUAIIBHOMN TOUKHU.
IloTeHnmanbHbBIE

Y HEMOTEHIUAJILHBIE CUJIBI.
[TorenmanbHast SHEprUsl.
[TorennuanbHasi SHEprUs TENIa
B OJTHOPOJIHOM I'PaBUTALlHOHHOM
nosie. CBsi3b pabOThI
HEIMOTEHIUAJIbHBIX CUII

C U3MEHEHUEM MEXaHUYECKOMN
DHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHECHUS MEXaHUYECKOU
DHEPIruu. YIPyrue u HeyIpyrue
CTOJIKHOBEHHUs. BHyTpeHHsIs

SHEprus Teya

Onepuposams NOHAMUAMU: AMITYJIbC
CHWJIBI, UMITYJIbC TEJIa, KHHETHYECKas
DHEPTHUs MaTepPUATBHON TOYKH,
MOTCHIIMAJIBHBIC U HETTOTCHIIMATbHBIE
CHWJIBI, IOTCHIIUAIbHAS SHEPTUS

(B T.4. Tea B OTHOPOIHOM
I'PaBUTAIIMOHHOM I10JIC), YIIPYTHE

U HEYNPYTHUe CTOJKHOBCHHUS.

Ymemwv popmynupoBaTh 3aKOH
COXPaHCHHS UMITYJIbCA U TEOPEMY

00 U3BMEHEHUH KUHETHYECKOU SHEPTUU
MaTepHaIbHON TOYKH, /1aBaTh
OTIpeIeJICHUE MOTEHITUATBHBIX

Y HEMOTCHIIMATIbHBIX CUJT;
bopMyTHpOBaTh 3aKOH COXPAaHEHUS
MEXaHUYECKON SHEPTHMU.
IIpusooums npumepul ciydaes,
KOT'/Ia UMITYJIBC TeJla COXPaHAETCS
WM HE COXpaHSAETCs, Koraa
MEXaHHYeCKasi YHEPTHUS CUCTEMBI
COXPAHSIETCS] WJIM HE COXPAHSIETCS,

YOPYTUX U HEYNPYTUX CTOIKHOBEHUM.
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Hroro no pazneny

20

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTHU BBICOTHI OTCKOKA IIapuKa
1ocJie COyJapeHHsl C TOBEPXHOCThIO
TOPU30HTAIIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoums TMHEWHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTH (DU3NYECKUX
BEJIMYUH JIPYT OT JpyTa.

IIpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PHU3UIECKUX
BEJIMYUH JPYT OT JIpyTa.

HUccrneoosamuv u unmepnpemuposamso
3aBUCHUMOCTb BBICOTHI OTCKOKA IapUKa
MOCJIE COYAApEHUs C IOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzoeams pyneTky.

Pewamys 3anaum 00 aOCOIOTHO
YIPYTHX ¥ a0COMIOTHO HEYIPYTHUX
COyJapeHUsAX
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Pa3nen 2. MoJsiekyasipaasi Gu3uKa ¥ TEepMOAMHAMHUKA

2.1. OnpeneneHue 2 KonnuecTBo TemnoThl. Onepuposams noHamMusAMU: KOTUYECTBO
TEIIOEMKOCTH TermoeMkocTh Tena. Y aenbHas TEII0THI, TEIJIOEMKOCTh TeJla, yaeabHas
TBEPJOIo Teja U MOJISIpHAs TEIJIOEMKOCTH Y MOJISIpHAsi TETJIOEMKOCTH BEIIECTBA,
(TIpaKTUKYM) BEIECTBA. Y PaBHEHHE TEIVIOBOIO  TEIJIOBOE PaBHOBECHE.

Oananca. TerioBoe paBHOBeCHE Ymems GopMynupoBaTh ypaBHEHHE

TEIJIOBOro 0ajaHca, coOupaTh
HKCIICPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepol TN,
00JIaTaroMUX OJJMHAKOBOM
TEMJIOEMKOCTBIO, HO Pa3InIHON
yJIeITbHOHN TEIIOEMKOCTBIO.
IIpumenssimes ypaBHEHHE TEILIOBOTO
OaytaHca JuIsl ONMCaHuUs Mporiecca
TEII000MEHA TBEPJIOTO TeJia C BOJIOM.
Hccneoosams TemioooOMeH

MEXKTy TBEPABIM TEJIOM U KUIKOCTSIMHU
U UHMepnpemuposams Pe3yIbTaThl
STHUX OIBITOB.

Onpedensamb TEIIIOEMKOCTb TBEPAOTO
Teja Ha OCHOBAHUH PE3YJIbTaTOB

OIIBITOB IIO U3YYCHHUIO TeriooOMeHa
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2.2.

Nzmepenne
TEMIIEPATYPBI PYK
AKCHEPUMEHTATOPA
U 1aBJIEHUS, KOTOPOE
MOTYT CO3/1aTh

€Iro JICTKHUC

(TpakTHKyM)

JlaBnenue, o0beM, TeMIiepaTypa,
KOJIMYECTBO BeliecTBa. MaeanbHbIi
ra3. YpaBHeHue MeHieneeBa—
Knaneipona. ['a30Bbi€ 3aKOHBI.
["a30BbII1 TEpMOMETD

MEXKTy TBEPABIM TEJIOM U KUJIKOCTSIMU
C pa3HBIMU TeMIIepaTypaMu, OlICHUBATh
aOCOJIIOTHYIO U OTHOCUTENBHYIO
MOTPEITHOCTH U3MEPEHHON BEJINYMHBI.
Hcnonvzoeams TEpPMOMETDP.
Yemanasnusams 63aumocenzu

MEXKTy 3aKOHOM COXPaHEHHUsI DHEPTUU
U ypaBHEHHUEM TEILIOBOrO OajaHca.
Pewamy 3a1aun Ha TPUMEHEHHE
ypaBHEHHUS TEIJIOBOTO OanaHca
Onepupoeams nonsimusmu: I1aBICHUE,
0o0BeM, TeMIIEPaTypa, KOJTUIECTBO
BEILIECTBA, UACATbHBIN ras.

Ymemyw 3anuceiBaTh ypaBHEHUE
Menneneea—Kitaneiposa,
(bopMyTHpOBaTh TA30BbIE 3aKOHBI,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamb yCTpONCTBO ¥ NPUHIUI paOOTHI
ra3oBOro TepMOMETpa.

IIpusooums npumepsl NOBEAECHUS raza
IIpU U3MEHEHUU €0 JaBIeHUs, 00beMa,

TEMIEPATYPBHI.
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2.3.

DddexTuBHBIN
Kod(pbunmeHT
KECTKOCTH CHUCTEMBI.
Onpenenenue Mmoaynist
KOnra nposonoku

C IOMOIIIbIO phlYara.
Onpenenenue npeaena
ynpyrou aedopmaruu
(TpaKkTUKYM)

Jlebopmanum TBEpIOTO TEA.
Pactsxenue u cxxatue. Moayiib
FOnra. Ynopyrue u Heynpyrue
nedopmanuu. [Ipenen ynpyrux
nedopmarmii. 3akon ['yka.
MoOMEHT cuiibl OTHOCUTEIIBHO OCH
BpamieHus. [lnedo cumel. YcmoBus

paBHOBECHS TBEPJAOTO Tena. Peryar

Ilpumensams TMHENKY U CEKYHIOMED.
Onpedensams TEMIIEPATYPY U TaBICHUE
UJEAJIBbHOTO ra3a Mo pe3yiapTaTaM
OMBITOB C CAMOJAEIBHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzoeams MUHENKY

Y CaMO/JICJIbHBIN Ta30BbI TEPMOMETP.
Yemanasnusams 63aumocenzu

MEXKTy BHCIITHUMHU U BHYTPEHHUMU
MakKponapaMeTpamu
TEPMOANHAMHUYECKON CUCTEMBI.
Pewams 3anaun Ha NpUMEHEHNE
ypaBHeHUs1 MeHneneeBa—Knarnenpona
Onepuposamuv nouamusmu. yupyrue
U Heynpyrue aedopmanmm,

npezaen ynpyrou nedopmanmm,
Moxaysib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BpaLCHHUS, IIJIEYO
CUJIBIL, pbIYar.

Ymems dopmynupoBath 3akoH [ yka
JUTs1 TeopMaIiii pacTsKEHUS
OJHOPOJIHOTO CTEPKHS € MOCTOSHHBIM

IMOIICPCYHBIM CCUHCHUCM, YCIIOBUC
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paBHOBECHs a0COJIFOTHO TBEPOTO Tea,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

U HeYIIpYyTux aedopmariuii, MaTeprasios
C pa3IMuHBIMH MoyisiMu FOHTa.
Ilpumensams 3akoH I'yka s pacuera
nedhopMaIii pacTsHKEHUS MTPOBOJIOKH.
HUccrneoosamsb 3aBUCUMOCTH YAJIMHEHUS
IIPOBOJIOKHU OT BEJIIMYUHBI
pacTsITUBAIOIICH €€ CUIIbI

U UHMepNPemupo8ams

MOJIYYE€HHBIE PE3yJIbTaThI,

B TOM YHCJIE JIs OTIpe/IeNICHUs Tpeiera
yapyrou aedopmaruu.

Onpedenams Monynb HOHra npoBooKu
HA OCHOBaHHUU PE3YJIbTATOB OIBITOB

M0 PACTSKEHUIO TTPOBOJIOKHU

C TIOMOIIIBIO PA3THYHBIX 110 BEIMYNHE
CHJI, OIICHUBATh a0COTIOTHYIO

¥ OTHOCHUTEIIBHYIO MMOTPEITHOCTh

n3mMepeHHoro moxayis FOura.
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2.4,

N3mepenue

koap purmenTa
OBEPXHOCTHOT'O
HATSHKEHHUS] METOJIOM

OTphIBa (TIPAKTHUKYM)

[ToBepXHOCTHOE HATSKEHUE.
Koadduiment noBepxHOCTHOTO
HaTskeHUs. Criia MoBEpXHOCTHOTO
HaTsDKeHus. Kanusipabie
saBJieHUs. [aBienue

0]l UICKPUBJIEHHON MIOBEPXHOCTHIO

xunkoctu. @opmyna Jlammaca

Hcnonvzosams HEPABHOILIEYUI pbIyar
JUTSl YBETTUYEHUS CUJIbl U TIEPEMEILICHHUS.
Pewamy 3a1aun Ha IpUMEHEHHE 3aKOHA
I'yka s pacuera pacTsyKEHUA

U CKaTHsI CTepKHEN

Onepupoeamv NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

K03 (PUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS, KalUJUTSIPHbBIE SIBIICHUS.
Ymems 3anuceiBaTh HOPMYITY AJI CUITBI
MOBEPXHOCTHOTO HATSHKEHHUS, POPMYITY
Jlannaca 1u1s onpeiesieHHsl aBIeHUs
MOJ] UICKPUBJIEHHOW MOBEPXHOCTHIO
KHUIKOCTH, COOMPATH
AKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
ABJICHUN U KAIWUISIPHBIX SIBJICHUM.
Ilpumensams METOA OTPHIBA PAMKH

OT ITOBEPXHOCTH KHJIKOCTH

ISl u3MepeHust ko3 duimenra
MOBEPXHOCTHOT'O HATSYKEHUS HKUIAKOCTH.

Hccrnedosams 3aBUCUMOCTD BETUYNHBI
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2.5.1. OmnpeneneHne TOYKU

POCHI (TPAKTHKYM )

HacepllienHpie 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas1 3aBUCUMOCTD
IJIOTHOCTHU U JTABJICHUS
HACBIILIEHHOT O T1apa

OT TEMIIEPATYPHI,

WX HE3aBUCUMOCTH OT 00beMa

CHJIBI, HEOOXOUMOM JIJIsl OTphIBA

OT MMOBEPXHOCTH BOJIbI TPOBOJIOYHOM
paMKH, OT €€ IIepuMeTpa

U UHMepnpemupos8amsv pe3ybTaTbl
MIPOBEACHHBIX U3MEPEHUM.
Onpeodenamsb kKodPhULIMEHT
MMOBEPXHOCTHOTO HATSKEHUS KUJKOCTH
0 pe3yJIbTaTaM MPOBEACHHBIX
W3MEPEHUH, OIICHUBATh a0COTIOTHYIO
Y OTHOCUTEJIbHYIO IMOTPEITHOCTh
U3MEPEHHOUN BEIUYUHBI.
Hcnonvzoeams pbryar s CO3qaHus
CUJIBI 3aJJaHHON BEJTMYUHBI.

Pewams 3anaun Ha npuMeHEHUE
dbopMyITBI 17151 CUITBI TOBEPXHOCTHOTO
HaTsOKeHUS U Ghopmyibl Jlammaca
Onepupoeams NOHAMUAMU:
HACBIILICHHBIN U HEHACBILIECHHBIN T1ap,
BJIQXKHOCTDH BO3/1yXa, a0CONMIOTHAS

Y OTHOCHUTEJIbHAS BIAYKHOCTb.

Ymemsb kaueCTBEHHO OMUCHIBATH

3aBUCHUMOCTD INIOTHOCTHU U JaBJICHUA
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HACBIIIEHHOT O N1apa. BiiaxxHOCTh
BO3/1yxa. AOGCOIIOTHAs

N OTHOCUTCIIbHAA BIIAKHOCTH

HACBIIICHHOTO TIapa OT TEMITePaTyphI,
UX HE3aBUCUMOCTh OT 00beMa
HACBIILIEHHOT 0 1apa, coOupaTh
HKCTIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepvl HACHIILIEHHOTO
Y HEHACBHIIIIEHHOTO Tapa.
HUccrnedosamy niporiecc BbINAICHUS
POCHI TIPY TTOHM)KCHUH TEMITEPATyPhI
BJIQ)KHOT'O BO3/1yXa

U UHMepNpemupo8ams TOTy4EHHbIE
pE3yNIbTATHI.

Onpeoensimb 110 TIOTYYEHHBIM
HKCIIEPUMEHTATBHBIM JAHHBIM
TEeMIIepaTypy TOUYKY POCHI, U 3aTEM,
C TIOMOIIbIO TaOJIUIIBI 3aBUCUMOCTH
JTABJICHUS HACBIIIEHHOTO Mapa BOJIbI
OT TEMIIepaTypbl, OTHOCUTEIbHYIO
BJIQXKHOCTDH BO3/IyXa, a TAKIKE
a0COJIOTHBIE U OTHOCHUTEIbHBIC
MOTPENTHOCTH ITUX BEITUYHH.
Hcnonvzosams TEPMOMETP.

Pewamo 3aJa41 Ha BBIYHMCICHUC
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2.5.2. 3HaAKOMCTBO
C DJIEKTPUUYECKUM
KOHJICHCATOPOM

(MpakTUKyM)

DIIEKTPUUYECKUI 3apsi/I.
DIIEKTPUUYECKOE TOJIE.
HanpsikeHHOCTh 1 OTeHIHAI
3JIEKTPUYECKOTO NoJist. Pa3HOCTH
MOTEHIINAIOB U HAIPSIAKEHHUE.
N3Mmepenune HanpsiKeHuUs .
BonsrmeTtp. Konaencarop.
DIIEKTPOEMKOCTh KOHEHCATOPA.
[TapannensHOE

1 MTOCJIEJOBATEIBHOE COCIMHECHUE

KOHIACHCATOPOB

a0COJIIOTHOM M OTHOCHUTEIBHOU
BJIQYKHOCTH

Onepuposams NOHAMUAMU:
IICKTPUYECKHH 3apsil, SIEKTPUICCKOEC
T0JIe, HANIPSHKCHHOCTD U MTOTCHITHAIT
AJIEKTPUYECKOTO TTOJISI, pa3HOCTh
MOTCHIIMAJIOB ¥ HAPSOKCHHE,
KOHJICHCATOP, AJICKTPOEMKOCTh
KOHJICHCATOpa.

Ymems BBIUNCIATH 3aps]] KOHACHCATOPA
TI0 €r0 JICKTPOSMKOCTH

U HATIPSOKCHUIO, TPUMEHSATDH (DOPMYJIbI
JUTSL pacyeTa 3JIEKTPOSMKOCTH

IIPH TTOCJICIOBATEILHOM

U MMapajuIeIbHOM COSTUHCHUN
KOHJICHCATOPOB, COOMPATH
AIEKTPUUYCCKYIO IICTb.

Ilpusooums npumepwl
MIOCJICIOBATEIILHOTO M TTapaJUICIbHOTO
COCIMHEHUS KOHJICHCATOPOB.
Hccrneoosams 3aBUCUMOCTD

HAIIPAKCHUS Ha KOHACHCATOPC
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OT €r0 3JEKTPOEMKOCTH
U UHMepnpemupos8ams pe3ybTaTbl
ATOrO HKCIEPUMEHTA.

Onpeodensamb OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEH JBYX
KOHJICHCATOPOB 0 U3MEPEHHBIM
3HAYCHUSIM HANPSOKCHUS HA HUX,
OLICHUBATh A0COIOTHBIE

Y OTHOCHUTEJIbHBIC TTOTPEITHOCTH
U3MEPSEMBIX BEJIMYHH.
Hcnonvzosams BOIBTMETD.

Pewams 3a1aun Ha cOeTUHEHNE

KOHJICHCATOPOB
Hroro mo pazgeny 9
Pazjien 3. DiiekTpoAMHAMMKA.
3.1. U3yuenwme mporiecca 2 DNEeKTPUYECKU 3apsi. Onepupoeamv NOHAMUAMU:
pa3psIKu KOHAEHCATOpa DIEKTPUUECKOE MOJIE. ANEKTPUUYECKUI 3apsif, SIEKTPUUECKOE
(TpakTHKyM) HanpsikeHHOCTD 1 TTOTEHITHAI 1oJie, HAIPSHKEHHOCTh U MOTEHIAI
AIEKTPUYECKOrO MoJist. Pa3HOCTH ANEKTPUUYECKOIO MOJIsA, PA3HOCTh
MOTEHI[MAJIOB U HAIPSKEHUE. MOTEHI[MAJIOB U HaIPsKEHUE,

O/1C ucrounuka Toka. Mzmeperne  OJ]C ncToyHMKa TOKa, KOHIEHCATOD,

HanpspkeHus. BoapTMeTp. AIEKTPOEMKOCTh KOHJIEHCATOPA,



Konnencartop. 1€KTpoeMKOCTb
KOHJIEHCATOpa. DIEKTPUUECKOE
conpoTuBiieHUE. 3akoH OMma

JUISL TIOJTHOM (3aMKHYTOM)
BJIEKTPUYECKOM LIETIH.
KonpaencaTtop B 11enu moCTOSIHHOTO

TOKa

AIIEKTPUUYECKOE COMPOTUBIICHUE.
Ymemwv popmynupoBath 3akon Oma
TS TIOJTHOM (3aMKHYTOM )
AIIEKTPUYCCKOMN TIETTH, BBIYUCIIATH
3aps] KOHJeHcaTopa

0 €ro 3JEKTPOEMKOCTHU

U HaNPSDKCHUIO, COOUPATH
AIIEKTPUUECKYIO 1IeTIb.

IIpusooums npumepsvl TOBEICHUS
KOHJICHCATOpa, BKJIOUEHHOTO B IICTIh
MOCTOSIHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTHU CUJIBI TOKA OT BPEMEHH
IIPH pa3psiIKe KOHIEHCATOpa

4yepe3 pe3ncTop.

Cmpoumbs TpauK 3aBUCUIMOCTH CHJIBI
TOKa OT BPEMEHHU TP Pa3PSIIKE
KOHJIEHCATOpa 4epe3 pe3ucTop.
Ipumensame ipaBUIIa OCTPOCHHUS

rpad kOB 3aBUCUMOCTEH (PU3NUECKUX

BEJIMYMH APYT OT APYra.

Hccneoosams 3aBUCUMOCTD CHITBI TOKA
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3.2.

Onpenenenue
YACIBHOTO

COIMIPOTHUBJICHHUA

Cuina toka. Hanpsbxkenue. 3akoH
Oma 151 ydacTka IeTH.

3J’I€KTpI/ILI€CKOG COIMPOTHUBJICHUC.

OT BPEMEHU TIPU pa3psiike
KOHJICHCATOpa Yepe3 pPe3ucTop

U UHMEPNPemupo8ams Ty
3aBHCHUMOCTb.

Onpeodensimp SAEKTPOEMKOCTb
KOHJICHCATOpa,

BBIpAXKas €€ Yepe3 yriioBou

K03 pUIMEHT KacaTeNbHOM K TpaduKy
3aBHCHMOCTH CHJIBI TOKA Pa3psiIKH
KOHJICHCATOpa OT BpEMEHH,
OLICHUBATh aO0COIIOTHYIO

¥ OTHOCHUTEIIbHYIO TOTPEITHOCTD
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHI0MED.

Yemanaenusams 63aumocesszu.
Pewams xauecTBEHHBIE 3a/1a4H

0 KOHJIEHCATOpaXx, BKJIIOYEHHBIX B LIEMb
MOCTOSIHHOTO TOKa

Onepuposamv NOHAMUAMU

cHJia TOKa, HalpsDKEHUe,

QICKTPHUICCKOC COIIPOTHUBIICHUC,
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MaTepHala IpOBOJIOKU

(MpakTUKyM)

3aBUCHMOCTb CONIPOTHUBIICHUS
OJIHOPOJIHOTO MPOBOJHHUKA

OT €ro JUTMHBI U TJI0IAIN
IIONIEPEYHOr0 CEYEHHUs. Y IEIBbHOE

COIMPOTHUBJICHUC BCIICCTBA

yII€IbHOE CONPOTUBIIEHUE
BELIECTBA.

Ymemwv popmynupoBats 3akoH Oma
JUTSL yJacTKa IETH, 3aIUChIBATh
dbopmyiy aJist 3aBUCUMOCTH
COTIPOTHUBJICHUS] OJJHOPOJAHOIO
MIPOBOHUKA OT €TO JUTHHBI

Y TUTOIIA/TU TTONIEPEYHOTO CCUCHMUS,
coOupaTh IEKTPUUYECKYIO LETb.
IIpusooums npumepwvl BEMECTB

C pPa3JIMYHBIM YJEIbHBIM
COTIPOTUBJICHUEM.

IIpumensams METOJ U3MEPEHUS

MaJIbIX DJIEKTPUUECKUX
COITPOTHUBJICHUH.

HUccrneoosamsb 3aBUCUMOCTH
HATPSHKCHHS] MEXTy KOHIIAaMH OTpe3Ka
MIPOBOJIOKH OT JUTHMHBI 3TOTO OTPE3Ka

U UHMepnNpemupo8ams pe3yabTaThl
MIPOBEJICHHBIX U3MEPECHHH, BBIYUCIISITh
AIIEKTPUUECKOE COMMPOTHUBIICHUE OTPE3KA

IIPOBOJIOKH I10 UIBMCPCHHBIM 3HAYCHUAM
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3.3.

HN3zmepenne
BOJIBT-AMIIEPHOM
XapaKTEPUCTUKHU

MOJIYIPOBOIHUKOBOTO

nuona (MpakTUKYM)

[MonympoBoauuku. Co6CcTBEHHAS
U TIPUMECHAs TIPOBOAMMOCTD
MOJIYIIPOBOJAHUKOB.

CaoiicTBa p-n-nepexona.

[1omynpOBOAHUKOBBIN U0/

CUJIBI TOKA U HANPSHKEHUSL.
Onpedensams yaenbHOE CONMPOTUBIICHHE
Martepuasa MPOBOJIOKH MO U3BECTHBIM
JUTUHE, TUAMETPy U CONPOTUBIICHUIO,
OIICHUBATh A0COTIOTHYIO

Y OTHOCUTEJIbHYIO TIOTPEITHOCTh
YACJIBHOTO COMPOTHUBIICHHUS.
Hcnonvzosams MyJIbTUMETP B pEKUMaX
BOJIbTMETPA U aMIIEpMETpa, TUHEHKY,
MHUKPOMETP.

Pewams 3anaun Ha 3akoH Oma

JUISl y4acTKa L[eNU U Ha 3aBUCUMOCTh
CONPOTHUBIICHHS OTPE3KA IPOBOJIOKH

OT €ro XapaKTepUCTHUK

Onepupogams NOHAMUAMU:
MOJIYIPOBOIHUK, COOCTBEHHAs

Y IPUMECHAsI IPOBOJUMOCTb,
p-N-niepexo, MOJIyIIPOBOIHUKOBBIN
JUO/I.

Ymems 00BACHITH IPUPOY
COOCTBEHHOUN U MPUMECHOMU
MPOBOJIMMOCTH, CBOMCTBA
p-N-niepexoja, IpUHIUI ACHCTBUS
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NOJIYIPOBOAHUKOBOTO IMO/1A,

ero GpyHKIMOHUPOBAaHUE

IIPU BKJIIOYEHUH B AJIEKTPUUECKYIO LIENb
MOCTOSIHHOT'O TOKa B IIPSIMOM

U B 00OpaTHOM HamnpaBJICHUH, COOUPATH
AIIEKTPUUYECKYIO 11ETIb, YNTATh
MapKHUPOBKY MOJIYITPOBOJHUKOBOTO
Mo/1a.

IIpusooums npumepsbl UCTIOTB30BAHUS
MOJIYIPOBOIHUKOBOTO AMO/IA

B DJICKTPUUECKHX IETISX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTHU CUJIbI TOKA, TEKYIIETO
yepe3 MOoIyNPOBOIHUKOBBINA TUO,

OT TMOJIAHHOT'O Ha HErO HaIpPSKEHUSI.
Cmpoumbs 3KCIEPUMEHTATBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) monynpoBoAHUKOBOTO 1HO/2
IIPU €70 BKJIIFOYEHHUH B SJIEKTPUUYECKYIO
L€ IOCTOSIHHOT'O TOKA B IIPSIMOM

1 B 00paTHOM HaINpaBIICHUU.
IIpumensms IpaBUIa MOCTPOCHHUS

rpaduKoB 3aBUCUMOCTEH (PU3nUECKUX
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Hroro no pazneny
OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BEJIMYHH JIPYT OT JpyTra.
HUccneoosams BAX

MOJIYIIPOBOAHUKOBOTO IMO/A,
BKJIFOUEHHOTO B LIENb MOCTOSHHOTO TOKA
B IIPSIMOM U B OOpaTHOM HarpaBJIeHUU
U UHMepNPemupo8ams

3Ty 3aBUCUMOCTb.

Onpeodensamb dNEKTPUIECKOE
CONPOTUBIICHHUE TTOTYNPOBOIHUKOBOTO
JI0J1a TIPU TaHHOM 3HAYCHUU
HaIPsDKEHUSI, OIIEHUBATh A0COIIOTHYO
Y OTHOCHUTEJIbHYIO MTOTPEIIHOCTh

ATOU (PU3UUECKON BEIIMYMHBI.
Hcnonvzoeams BOTbTMETP, aMIIEPMETP,
MEPEMEHHBIA PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JUO.
Pewams 3a1aun Ha 1ENH MOCTOSHHOTO
TOKa MPU HAJMYUU B HUX UJCATBHOTO

AJuoaa
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11 KJIACC

HaumenoBaunue
No KomuuecTtBo
pa3ziesioB U TeM [IporpamMmmHoOe conepkaHue
o/ YacoB
y4eOHOr0 MpeMeTa

Pa3nen 1. DnexkTtpoamnammnka

1.1. Ormenka BEIHYUHEI 2 MarnautHoe nosne. Bektop
TOPU30HTAIIBHOM MAarHuTHOW MHAYKIUU. [I[puHImMn
COCTAaBJISIOIICH CyNEPIO3UIMY MAarHUTHBIX TOJICH.
MAarHuTHOU MHIYKIIUU JInHUY MarHUTHOW UHIYKIHAH.
MarduTHOT'O MOJIST MarauTHoe 1oJje KaTylKu
3emiu (IPaKTUKYM) C TOKOM

XapakTepuCTUKA 1€ITETbHOCTH

oOy4Jaromuxcs

Onepupoeamb noHAmMuAMU. MAaIrHUTHOC

M0JIe, BEKTOP MAarHUTHON WHYKIIHH,
JUHUY MarHUTHOW UHTYKIIUH.
Ymemov popmynupoBaTh MPUHITUTT
CYNEPIO3UIIMA MAaTHUTHBIX TTOJICH,
n300paxaTh JUHUW UHITYKITUU
MarHUTHOTO IOJISl KaTYIIKH C TOKOM,
coOHMpaTh IKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

Tlpusooums npumepsvt TPUPOTHBIX
00BEKTOB M TEXHUUECKUX YCTPOMCTB,
SIBIISTFOIINXCS UICTOYHUKAMU
IMOCTOSIHHOT'O MarHMTHOI'O IOJIA.
Ilpumensams TPUHLIMT CYNIEPIIOZUITUN
MarHuTHBIX ITOJICH.

Hccneoosams IpOCTPAaHCTBEHHYIO

OpHUCHTAMIO BEKTOPA HHAYKIINH
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MAarHUTHOTO TOJIsI, CO3/1aBa€MOr0

Ha OCH COJICHOM1a TIPU CYNEPIO3ULIUN
MAarHUTHOTO MOJI 3€MJIM U MATHUTHOTO
MOJISl COJICHOU 14, B 3aBUCUMOCTH

OT CHJIbI TOKa B BUTKAaX COJICHOMA

U UHMepnpemupo8ams TOJTyYCHHbIC
pe3yJIbTaThI.

Onpedensms 1O pe3ysibTaTamMm
MPOBEJICHHOTO YKCTIEPUMEHTA MOy b
TOPU30HTAIIBHOM COCTABJISIOIIEH
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJs 3EMJIU, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEITHOCTh U3MEPEHHOMN (PU3HIECKOM
BEJINYUHBI.
Hcnonvzosams xoMnac, COJICHOU],
71a60paTOPHBIN OJOK MUTAHUS,
TPAHCIIOPTUP.

Pewams 3anaun Ha IpUMEHEHNE
MPUHIUIIA CYNIEPIO3ULIMN MAarHUTHBIX

OoJIEN
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1.2.

N3mepenne
3aBUCUMOCTHU BEJIUYUHBI
MAarHUTHON MHIYKLUH
MAarHUTHOTI'O MOJIS
MAar"HuTa OT PacCTOSHUA

(MpakTHKyM)

MarunurtHoe nosie. Bektop
MarHMTHOM MHIAYKUUHU. JInHUN
MAarHMTHOW MHAYKIMUA. MarautHoe

ITOJIC IIOCTOAHHOT'O MarHuTa

Onepuposams noHAMUAMU: MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHAYKIIHH,
JMHUA MAarHUTHON MHIYKITHH.

Ymems n300paxaTs IMHUA UHIYKLIUN
MarHUTHOTO MOJISI TOCTOSIHHOTO
MarHuTa, coouparb
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB M TEXHUYECKUX YCTPOUCTB,
SIBIISTFOLITUXCSI ICTOYHUKAMHU
HOCTOSTHHOI'O MarHUTHOTO MOJIS.
Ilpumensams cmapTdoH

C NMpeAYCTaHOBJIEHHBIM IPOrPaMMHBIM
obecrieueHueM 1Ji1 U3MEpPEHUs
BEJIMYMHBI MAarHUTHOTO TOJIs, paBuja
HOCTpOEHUs TpauKOB 3aBUCUMOCTEN
(bu3nyecKuX BEIUYUH APYT OT Apyra.
Hccneoosams 3aBUCUMOCTD BEJTMUHHBI
MarHUTHOW MHAYKIIMM MarHUTHOTO
MOJISl TOCTOSIHHOT'O MarHuTa

Ha €ro NPOAOJBHON OCH CHMMETPUU

OT paCCTOAHHNA MCKAY HCHTPOM
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1.3.

Habnronnenue
MAarHuTHOT'O

rEcTepe3nca

(TpaKkTUKYM)

MarunurtHoe noJsie. Bektop
MAarHUTHOW MHAYKIUU. JIMHUM
MAarHUTHOW MHAYKIIMUA. MarauTHoe
MI0JI€ KATYIIKU C TMTOCTOSIHHBIM

TOKOM. MarumTHoE 1moJie

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHMepnNpemupoeams IOJIyUYCHHbIE
pEe3yJIbTaTHI.

Cmpoumbs 3KCTIEpUMEHTANTBHO Tpaduk
3aBUCUMOCTH MOJYJII MAarHUTHOU
WHIYKIIMA MAarHUTHOTO TIOJISt
MOCTOSIHHOTO MarHuTa

Ha €ro MPOo0JIbHON OCU CUMMETPUHU
OT PACCTOSTHUSI MEXKTY LIEHTPOM
MarHuTa U TOYKOU U3MEPEHUMN

(c yueTom abCOTIOTHBIX TOTPEIIHOCTEN
MU3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams TMITUHIPUYECKUN
MOCTOSIHHBI MarHuT, JINHEWKY.
Pewamw 3anaun Ha npuMeHEHUE
MIPUHLIUIA CYIIEPIIO3ULIMU MAarHUTHBIX
noJeu

Onepuposams noHsmusMuU: MarHUTHOE
I10JI€, BEKTOP MarHUTHOM MHYKLUH,
JIMHUY MarHUTHOM MHIYKLWH,
(beppoMarHeTuK, MarHUTHBIH

THCTEPE3HC.
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B BelecTse. DeppoMarHeTuku.

MarHuTHbIN TUCTEPE3UC

Ymems n300paxkaTh IMHUA WHIYKITAN
MarHUTHOTO TTOJISI KATYIIKH

C IIOCTOSIHHBIM TOKOM, OOBSICHSATH
ABJIEHUA (peppoMarueTuzma

¥ MarHUTHOTO TUCTEpE3nca, COONpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
Ilpusooums npumepvt MaTepUaIIOB,
obnanarmux GeppoMarHuTHEIMU
CBOMCTBAMHM.

Ilpumensams cmapTdoH

C IIPEAYCTAHOBIICHHBIM MPOTPAMMHBIM
obOecrieueHrEM JIJIsl U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO T0JIs1, TIpaBUiia
MOCTPOCHHMS TpapKOB 3aBUCUMOCTEH
(bU3UYECKUX BEJIMUMH JIPYT OT ApyTa.
Hcceneoosams 3aBUCUMOCTD BEJIMYMHBI
MarHATHOM WHIYKIIMH MarHATHOTO
OJIsI BOJTM3U TOPIIA KaTYIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOMU

Ha (heppOMArHUTHBIN CEPJICUHHK,

OT CHJIBI ITPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKaA U UHmepnpemupoeanib
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1.4

N3ydenne paboTsl
DJIEKTPOJIBUTATEIIS
Y JIMHAMO-MAaITUHBI

(gacTh 1) (mexims)

ITocTostHHBIN TOK, cuiIa AMmepa
(ee HampaBIE€HUE U MOJYJIb),
AIIEKTPOABUTATEINb TOCTOSTHHOTO
TOKa, JUHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

MOJTYYCHHBIE PE3YJIbTATHI
KaK HaOJII0/ICHHEe MarHUTHOTO
THCTEpe3uca.

Cmpoumbs SKCTIEPUMEHTATBHO rpapuK
3aBUCUMOCTH MOYJIS MArHUTHOM
WHIYKITUM MAarHATHOTO TIOJISl KaTYIIIKH
¢ peppOMarHUTHBIM CEPJICUHUKOM

OT CHJIBI MPOTEKAFOIIET0 Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOIOTHBIX
MOTPEITHOCTEH N3MEPECHHBIX
(bU3UYECKUX BEITUYUH).
Hcnonvzosams 1abOpaTOPHBIMA
MCTOYHUK MUTAHUS

Onepuposams noHAMUAMU: CUATIA
Amnepa, 3JeKTpOABUTaATEb,
JMHAMO-MAIIIUHA.

Ymems onipenenatb MOAYIb

Y HaIpaBJICHUE CUJIBI AMTiepa.

3Hamp UCTOPHUIO N300pETEHUS
DIIEKTPOJABUTATEIIS

Y COBEPIICHCTBOBAHUS

€ro KOHCTPYKIINH, YCTPOMCTBO
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1.5.

N3yuenne paboOTHI
DJIEKTPOJIBUTATEIIS
U THHAMO-MAaIITHHBI

(gacTh 2) (MpaKTHKyM)

ITocTostHHBIN TOK, cuiIa AMmepa
(ee HampaBiIeHUE U MOAYJIb),
AIIEKTPOABUTATEIb TOCTOSTHHOTO
TOKa, JUHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

Y NIPUHIUII JEUCTBUSA
AIIEKTPOJABUIATENA IIOCTOSHHOTO TOKA
Y TUHAMO-MAaIlIHBI.

IIpueooums npumepsvi IPUMEHEHUS
AIIEKTPOJABUIATENSA ITIOCTOSHHOTO TOKA
Y TUHAMO-MAaIlIVHBI.

Onpedensaime HaNpaBIICHUE BPAILICHUS

AKOPA JICKTPOABUTATCIIA IIPU 3a/ITaHHOM

HaMpaBJICHUH MPOTCKAHUS
HIIEKTPHUUECKOI0 TOKa B 0OMOTKaX
CTaHUHBI.

Pewampo 3a1a49u 0 3JEKTPOIBUTATEIIC
MOCTOSIHHOTO TOKA U JIMHAMO-MaIllnHEe
Onepuposams nousmusimu.: Cuna
Awmrepa, 3IEKTPOIBUTATEIb, JTUHAMO-
MallliHa.

Ymemw onpeensate MOIyIb

Y HaImpaBJICHHE CHIIBI AMIiepa,
coOMpaTh IKCIIEPUMEHTATHHYO
YCTaHOBKY.

IIpusodums npumepvl IPUMEHEHUS

QICKTPOABHUTATCIIA ITIOCTOAHHOI'O TOKA
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Uroro no pazneny

10

U IMHAMO-MaIlIUHBI.

Ipumensme TEOPETUUECKUE CBEACHUS
00 AJEKTpOABUTATENE TOCTOSITHHOTO
TOKa ¥ O TUHAMO-MAIlIUHE

JUTs1 0OBbSICHEHUS IPOBOIUMOTO
HKCIIEPUMEHTA.

HUccrneoosams 1Be 3aBUCUMOCTH:

1) cusbl TOKa, BhIpabaThIBACMOM
reHepaTopoM, OT BETMYMHBI MOMEHTA
CHWJIBI, TIPUIIO’KEHHOTO K €ro Baly;

2) BeJTMYMHBI HATIPSDKEHHUS, TOJJAHHOTO
Ha 3JIEKTPOJBUTATENb,

OT YaCTOTHI €T0 BpallleHUs

U MEXaHWYEeCKOW Harpy3KkH ero Baja
U UHMepnpemuposamsy MOITyIEHHbIE
pE3yJIbTATHI.

Hcnonvzoeams 31€KTPOMOTOP,
71a00paTOPHBIA UCTOYHUK MTUTAHMUS,

peocTar, MyJIbTUMETP
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Paznen 2. Kosie0anus v BOJIHBI.

2.1.

N3yyeHnue 3aBucuMocTu
nepuojaa KojaeoaHui
JIMHEWKH

Ha UIMHIAPUIECKOMN
MMOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (IPAKTHUKYM)

lMapmonunueckue KonedaHusl.

X kmHEeMaTH4eckoe,
JTUHAMUYECKOE U DHEPTEeTHIECCKOE
ormmcanwue. [lepuon u yactora
kosneOanuii. [lepron Mambix
CBOOOIHBIX KOJIEOAHUI

MaTEMaTH4YCCKOIoO MasiTHHUKa

Onepupogamv NOHAMUAMU:
rapMOHHYECKHE KoJieOaHusl,

MEePUOJI U YaCTOTa KoJIeOaHUI.

Ymems 3aniuceIBaTh

Y UHTEPIPETUPOBATh YPAaBHEHUE
TapMOHHYECKUX KOJICOAHUH, TPUMEHSTh
3aKOH COXPAHCHHUS YHEPTHUH

JUIS1 KOJieOaTeIbHBIX MPOIECCOB,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHSTH POJIb MAJIOCTH
aMIUTUTYAbI KOJICOaHUIA.

Ilpusooumsv npumepst KoeOATEIHHBIX
MPOILIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHUCHUMOCTH MEPUO/Ia KoJieOaHu
JIMHEVKH Ha UWJIUHAPUYECKOU
MOBEPXHOCTH OT paguyca €€ KpUBU3HBI.
Hccnedosamsv 3aBUCUMOCTH MIEPHOJIA
KOoJIe0aHUW TMHEUKU

Ha UIMHAPUYECKON TOBEPXHOCTH

OT pagnuyca €€ KPUBU3HBI
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2.2.

N3yuenue 3aBUCUMOCTH

aMILTUTYIBI KOJIeOaHU!

["apmoHnueckue KoaebdaHus.

AMIunTyaa, epuoa U 4actoTa

U uHmMepnpemuposams MOIYUYECHHYIO
3aBHCHUMOCTb.

Cmpoums rpaduK 3aBUCUMOCTH
nepuo/ia KojieOaHui JIMHEKU

Ha [JIUHAPUYECKON TTOBEPXHOCTH

OT paauyca ee KpUBU3HBI

Y JIMHEAPU30BBIBATH Ty 3aBUCHUMOCTh
(c yueTom aOCONIOTHBIX MOTPEIIHOCTEN
U3MEPSEMBIX (PU3NUYECKUX BETUYHH).
IIpumensams paBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.
Hcnonvzoeams TUHENKY, CEKYHIOMED.
Yemanaenusams 63aumocesnsu

MEXTy KHHEMAaTHUECKHM,
JTUHAMUYECKUM U DHEPTeTHUECKUM
OMHMCAaHUEM TaPMOHHYECKHIX
KoJIeOaHMUI.

Pewamw 3a1aun Ha TApMOHUYECKHE
KoJie0aHus

Onepupoeamv NOHAMUAMU.:

rapMOHHYECKHUE KOoJeOaHus,
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NPYXKHHHOTO MasTHUKA
OT BpEMEHU

(mpakTUKyM)

KOJIeOaHUII.
[ToHsATHE O 3aTyXarOIUX

KOJICOaAHUIX.

aMIUTUTY/1a, TIEPUOJ M YacTOTa
KoJieOaHul, 3aTyXaHue KoJeOaHuH.
Ymems 00BSACHATD 3aTyXaroume
Kosie0aTeabHbIe MPOIECCHI C TO3ULUI
3aKOHA U3MEHEHUS] MEXaHUIeCKOU
HHEPruu, coOUpaTh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepsbl 3aTyXarOMUX
KoJ1e0aTenbHbIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTHU aMILTUTY/IbI KOJeOaHui
NPYXUHHOTO MasgTHUKA OT BPEMEHU
PY HAJIMYUU 3aTyXaHUS.

Cmpoums TpaduiK 3aBUCUMOCTH
aMIUTATYbI 3aTYXaIOUUX KoJleOaHu
MasiTHUKa BPEMEHU U JINHEapU30BhIBATh
3Ty 3aBUCUMOCTH (C y4eTOM
a0COIOTHBIX TTOTPENTHOCTEH
U3MEPSEMBIX PU3NUYECKUX BEJITHUNH).
Ilpumenamye ipaBUIia MOCTPOCHUS

rpa kOB 3aBUCUMOCTEN (PU3HUECKIX

BEJIMYMH APYT OT JIpyra.
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2.3.

N3mepeHne akTUBHOTO
1 PEaKTUBHOTO
COIPOTUBJICHUH
KaTyIIKU
WHIYKTABHOCTH

(IpaKTHUKYM)

[TepemeHHBIN TOK. AMIUTUTYAHOE U
JIEUCTBYIOIIIEE 3HAYCHUE CUIIBI TOKA
1 HanpsikeHusi. CuHycouaaabHbIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP M KaTyIlKa
VHJYKTUBHOCTH B LIETIH
CHHYCOUJAJIBHOT'O IIEPEMEHHOIO
TOKa. AKTUBHOE U PEaKTUBHOE
(EMKOCTHOE ¥ MHJIYKTUBHOE)

COIIPOTHUBJICHHUC

Hccneoosamsb 3aBUCUMOCTD AMIUIATY 1B
3aTyXaroluX KojieOaHU MasiTHUKA

OT BPEMEHU U UHMEPNPEMUpo8amy
3Ty 3aBUCHUMOCTb.

Hcnonvzoeams IMHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
NepeMEHHBIN TOK, aMIUIUTYAHOE

U JICUCTBYIOIIIEE 3HAUYEHUE CUJIBI TOKA
W HaIpsDKEHUsI, CAHYCOUIalTbHBIN
NepeMEHHBIN TOK, aKTUBHOE,
pEaKkTUBHOE, EMKOCTHOE U MHAYKTHUBHOE
COTIPOTHUBJICHHE.

Ymems 0OBSACHATH MOBENICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTyIIKU
WHIYKTUBHOCTH, BKJIIOUYEHHBIX B IIETIb
CHUHYCOHUAIBHOTO IEPEMEHHOT0 TOKA,
coOUpaTh IEKTPUUIECKYIO LICTIh
(mocyienoBaTeNbHO COCTMHEHHBIC
PE3UCTOP U KATYLIKa UHAYKTUBHOCTH,
NOJIKJIFOYEHHBIE K TEHEPATOPY).
IIpusooums npumepvr TPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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NEPEMEHHOTO TOKa.

Dopmynuposams TUNIOTEZY O XapaKTEPe
3aBUCUMOCTH aMILTUTYIbI HAIIPSKCHHSI
Ha PE3UCTOpe OT YaCTOTHI MT0/1aBAEMOTO
Ha BXOJI IICITH TIEPEMECHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTHTY/IbI.
Cmpoumb TpaduK 3aBUCUMOCTH
aMIUTATYbI HAIIPSKCHUS HA PE3UCTOPE
OT YaCTOTHI T0/IaBa€MOT'0 Ha BXOJI IICTIH
MIEPEMEHHOTO HAIIPSKCHUS ITOCTOSTHHOM
aAMIUTATYIBI (C yY4ETOM a0COIOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(bU3UIECKUX BEITUYUH).

Ipumensms TIpaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3HIECKUX
BEJIMYUH JIPYT OT JpyTa.

Hccneoosamsv 3aBUCUMOCTD aMILIATYIbI
HATPSHKSHHS Ha Pe3UCTOPE OT YaCTOTHI
110/1aBa€MOT0 Ha BXOJ IIETIH
MIEPEMEHHOTO HAMPSKEHUS TOCTOSTHHOM
aAMIUTATYIBI U UHMEPNPemuposams

IMOJTYUYCHHYIO 3aBUCHUMOCTbD.
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2.4.1. BsBeneuue
B OKCIICPUMEHTAJIbHYIO

aKyCTUKY (JICKIIHS)

MexaHn4ecKue BOJIHBI, YCIOBUS
ux pacrpoctpanenus. [Tonepeunsie
U TIpoI0NibHBIE BOJIHEL. [lepuo,
4acToTa, CKOPOCTh
pactpocTpaHeHUs U JJIMHA BOJTHBI.
OtpaxxeHue, NpesoMJIICHHE,
uHTepdepeHnus u nudpaxius
BOJIH. 3BYK KaK ME€XaHH4YeCKas
BosiHa. CKOpPOCTH 3BYKA.
['pomkocTs 3ByKa. BricoTa TOHAa.

O6epronsl. TeMOp 3ByKa

Onpeoensimb aKTUBHOE CONTPOTUBIICHUE
KAaTYIIKU UHIYKTUBHOCTH

(Mo HU3KOYACTOTHOM 00IacTH rpaduka)
Y UHIYKTUBHOCTB KATYIIIKU

(10 BEICOKOYACTOTHOM yacTu rpaduka).
HUcnonvszosamsb renepaTop HU3KOU
4acTOThI, OCIIMILIOrpad Uil BOJILTMETP
MEPEMEHHOT0 HANPSHKEHUS.

Pewamu 3a1aun Ha 11eNM IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHJIEHCATOPAMHU
U KaTyIIKaMU WHIYKTUBHOCTH
Onepupogamv NOHAMUAMU:
MeXaHH4YecKasi BOJIHA, TIEPUO/I,
4acToTa, CKOPOCTh PACIIPOCTPAHEHUS

U JUIMHA BOJHBI, OTPAXKEHUE,
npesrioMiIeHHe, UHTephepeHITUs

U T paKIus BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BEICOTa TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymemsv 0OBACHITH pa3nuiyue MExXIy
MONEPEYHBIMU U TPOJOIBHBIMU

BOJIHAMMH.
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3namo HOpMYIIbL, CBA3BIBAIOLINE
CKOpPOCTb, IEPUOJI, YACTOTY U JIUHY
BOJIHBI, TPOCTEUIINE METOIbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsi 3BYKOB pa3HOU
I'POMKOCTH, BBICOTHI TOHA U TeMOpa,
SABJICHUU OTPAKECHUS, IPEITOMIICHHS,
uHTephepeHINH U TUPPAKIIUHA BOJHBI.
Onpedensims Ha CIyX 3BYKU BBICOKUX
Y HU3KUX YaCTOT, TOHAJIbHBIE 3BYKH
Y IIyMBI.

Pewamy 3a/1a49M O 3BYKOBBIX BOJIHAX

2.4.2. Ocuumiorpamma 1 ITepuon, yactora, CKOPOCTh Onepuposams nouamusimu. BbICOTA
U CTIEKTP TJIACHBIX pacnpocTpaHeHHs U JJIMHA BOJIHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (MIPAKTUKYM ) CxopocTb 3ByKa. ' pOMKOCTB 3ByKa. 3BYyKa, OCIIUJJIOTpaMMa.
BricoTa Tona. O6eptonsl. TeMOp Ymems 00BACHATD, Kakasi HHOOpMAITUS
3ByKa. CeKTp 3ByKa COJIEPKUTCS B OCLIHILIOTPAMME,

a Kakas B CIIEKTpe, cOOUpaTh
DKCIEPUMEHTAJIBHYI YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
ITPOLECCOB U TEXHUYECKUX YCTPOKUCTB,

KOTOPBIE TEHEPUPYIOT TOHAIBHBIE
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3BYKH U IIIyMbl, UX OCHIJIJIOTPaMM

U CIIEKTPOB.

Ilpumensams 1714 NONYy4EHUS
OCIIJIOTPaMM M CIIEKTPOB 3BYKOB
MEePCOHATBHBIN KOMITBIOTEP

C MUKpO(OHOM MIIh cMapTHOH

C MPETyCTaHOBJIEHHBIM MTPOTPAMMHBIM
obOecrieueHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCIIJUIOTPAMM U CIIEKTPOB Pa3JIMUHBIX
3BYKOB.

HUccrneoosamv ocuMIIOrpaMMBbl

U CIIEKTPBI Pa3TUYHBIX TIIaCHBIX
3BYKOB OJIM3KHX YaCTOT

U UHMepPNPemupo8ams U
OCIIMJIIOTPAMMBI U CIIEKTPHI.
Onpedensams O OCHUILIOTpaMMaM

U CTIEKTPaM aMIUIATYIbl 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U 00EPTOHOB,
OLICHUBATh a0COJIIOTHBIE

Y OTHOCUTEJIbHBIE MTOTPEIIHOCTH

HN3MCPCHHBIX (bHBI/ILIeCKI/IX BCINYHH.
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2.5.1. Crosune MexXaHUYECKUE

BOJIHBI (JICKIIHS)

Crosiuas MeXaHHUECKasl BOJIHA
KaK CymMMa JBYX BOJIH, OETYIITUX

B MPOTHUBOMOIOKHBIX
HamnpasieHusX. [lonepeunsie

Y MIPOJOJIbHBIE CTOSTYUE BOJIHBI.
ITepuon, yactora, CKOPOCTh
pacnpoCTpaHEHUs U IJIMHA CTOSTYEH
BOJIHBI. ¥Y3JIbl U TyYHOCTH.
Bnusgnue rpanui ogHOMEPHOU
cpeabl Ha GOPMHUPOBAHHUE CTOSTINX
BOJIH. P€30HATOPHI C OTKPBHITHIMHU
Y 3aKPBITHIMU KOHIIAMU. Y CJIOBUS
00pa3oBaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOM TOH ¥ 00E€PTOHBI

CTOSTYEU 3BYKOBOM BOJIHBI

Yemanaenusamoe e3aumocensu
MEKy TPOMKOCTBIO 3BYKa U BUJOM
OCLMJUIOTPAMMBI; MEXKAY BBICOTOMN
TOHa (TeMOPOM 3BYKa) U BUIOM
CIIEKTpa

Onepupoeamv nonamusamMu: CTos4as
BOJIHA, Y3€JI U IYYHOCTb CTOSYEN
BOJIHBI, OCHOBHOM TOH M 00EPTOH
CTOSYEN 3BYKOBOU BOJIHBI.

Ymems 0OBACHATH YCIOBUS
00pa30BaHUs CTOSYUX 3BYKOBBIX BOJH
B Pa3JIMYHBIX PE30HATOPAX, IPUHLIHII
JIECTBUS KAMEPTOHA.

3name BUBI TPAHUYHBIX YCIOBUH,
(bopMyiTy, CBA3BIBAIOILYIO YACTOTHI
OCHOBHBIX TOHOB U 00E€PTOHOB

C JNINHOU PE30HaTOpa U CKOPOCTHIO
3BYKa.

IIpusooums npumepsvl 3BYKOBBIX
PE30HATOPOB.

Pewamo npocteimue 3a1auun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 MW3yueHue cuekTpa
3BYKa JITHEMHOT'O
pe3oHaropa

(MpakTUKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOAYEHN 3BYKOBOU BOJIHBI

Onepuposams noHAMuUAMU: OCHOBHOM
TOH U 00€PTOHBI CTOSIYEH BOJIHBI,
TeMOp 3BYyKa, CHEKTp 3BYKA.

Ymemw 00BsCHTH, Kakasi UHPOpMAIIHS
COJICPIKUTCS CTIEKTPE 3BYKOBOM BOJIHBI,
coOHMpaTh SKCIEPUMEHTAIILHYIO
YCTaHOBKY.

Ilpusooumuv npumepsvt TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumensams nJist NOy4SHUS 3BYKOB
caMOJIeNTbHBIN aKyCTUYECKUM pe30HaTOp
(mpoOupKy, HACTUYHO 3aIMIOJIHEHHYIO
BOJION), a JIJISl TOJTyYEHUsI CIIEKTPOB
3BYKOB — IEPCOHATLHBIN KOMIIBIOTED

¢ MUKpO(hOHOM WU cMapThOH

C MPEeAYCTaHOBJICHHBIM MTPOTPAMMHBIM
o0ecrieueHUEM.

Dopmyauposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTEN 4aCTOThl OCHOBHOI'O
TOHA U TIEPBOTI'0 0OEPTOHA 3BYKOBOM
BOJIHBI OT JUTMHBI PE30HATOPA.

Cmpoumsb TMHEaApU30BaHHbIE TPAPUKU
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3aBHCHMOCTEH 9acTOTHl OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOM
BOJIHBI OT BBICOTHI BO3IYIIIHOTO CTOJI0A
B IIpoOupKe (C yueToM a0CONMIOTHBIX
MOTPEITHOCTEN N3MEPSIEMBIX
(bu3HYEeCKUX BETUYMH).

Ilpumensams ipaBUIIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH PU3UIECKUX
BEJIMYUH JPYT OT ApyTa.
Hccneoosamob rpadvku 3aBUCUMOCTEH
YaCTOThl OCHOBHOTO TOHA U NEPBOTO
00epTOHa 3BYKOBOM BOJHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B MPOOUPKE

U UHmMepnpemuposams 3Tu rpaduxu.
Onpedensamb CKOPOCTh 3ByKa B BO3/IyXE
1o rpadukaM 3aBUCUMOCTEHN 4aCTOTHI
OCHOBHOI'O TOHA U NEPBOro 00epTOHA
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0a B IPOOHpKeE,
OLICHUBATh A0COJTIOTHYIO

¥ OTHOCHUTEJIbHYIO OTPEIIHOCTD

M3MEPEHHOUN (PHU3NYECKO BETUUUHBI
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2.6.1.

N3mepenue nokasarens
IIPEIIOMIICHHUS
TUIOCKOIAPAIIIETbHOU

IJIACTUHBI (IPAKTUKYM )

JIyua cBeta. OTpaxkeHue cBeTa.
3aKOHBI OTPAXKEHHUS CBETA.
[Ipenomnenue ceeta. 3aKOHBI
npesioMiieHust cBeTa. AOCOTIOTHBIN
NOoKa3aTesb MPeIOMIICHHUS.
OTHOCHUTENbHBIN TOKa3aTelNb

IPEIOMIICHUS

Onepuposamuv nousimusimMu. 1y4 CBETa,
OTpa)KEHUE CBETA, MIPEJIOMIICHHE CBETA,
aOCOJIFOTHBIM M OTHOCUTEIIBHBIM
MOKa3aTeb MPEIOMIICHHUS.

Ymemwv popmynupoBaTh 3aKOHbI
OTpa)KEHUsI CBETa, 3aKOHbI
MIPEJIOMJICHHSI CBETa, COOUpPaTh
AKCTIICPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooumsv npumepsbr ONMTUIESCKUX
SIBJICHUH, B KOTOPBIX HAOJII0/IAF0TCS
SIBJICHUS OTPAYKEHUS U TIPETOMIICHHUS
CBeTa.

IIpumensams 3aKOHBI IPETOMIICHUS
CBeTa.

Cmpoums X0 ny4den

IIPY MIPEJIOMIICHUU CBETA

Ha MMOBEPXHOCTH.

Hccneoosamv n3meHeHne
HaIlpaBJICHHUS JIy4ya CBETa, aJa0IIero
Ha OOKOBYIO MOBEPXHOCTh

HHOCKOHapaHHeHBHOﬁ IIJ1aCTHUHBI,

B 3aBUCUMOCTH OT yIJia IIaJACHUA
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2.6.2 H3mepeHue mokaszarens
TPEJIOMIICHHSI TIPU3MBI
110 MUHUMAIILHOMY YTy
OTKJIOHCHHS JIa3€PHOTO

ay4a (IPakTUKYM )

[Ipenomiienue cBera. 3aKOHBI
pesIoMJIeHHs cBeTa. AOGCOIIOTHBIN
MOKa3aTeNb MPETOMIICHHUS.
OTHOCUTENBHBIN OKA3ATEINb
npesiomiieHus. [Ipusma.

[Ipenomnsromui yroyi mpu3mMbl

U UHmMepnpemupoeams IOJIyYCHHbIE
pEe3yJIbTATHI.

Onpedensamsb MOKa3aTEINb MPEITOMIICHUS
MaTepraia II0CKONapaIUICIIbHOU
MJIACTUHBI, OIICHUBATH a0COTIOTHYIO
Y OTHOCUTEJIbHYIO MTOTPEIIHOCTD
U3MEPEHHOUN PU3NUECKON BETUYNHBI.
Hcnonvzoeams na3epHyIO yKa3Ky,
JIMHEUKY.

Pewamys 3a1aun Ha npeoMIICHUE CBETA
Onepuposams NOHAMUAMU:
MpeIOMJICHHE CBETa, a0COTIOTHBIM

Y OTHOCUTEJIBHBIN [T0KA3aTENb
IIPEJIOMJIICHHUS], PEJIOMIISIOINAN YT O
IIPU3MBI.

Ymems paccunThIBaTh MUHUMAJIBHBIN
YTOJI OTKJIOHEHUSI JIyda TPEYrOJIbHOU
PaBHOCTOPOHHEH MPU3MOIA, COOMPAThH
DKCIEPUMEHTAJIBHYI YCTAHOBKY.
IIpusooums npumepsvl ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSIOTCS

MPETOMIISFOLIIME TPU3MBL.
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IIpumenams 3aKOHBI TPETOMIICHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PAaBHOCTOPOHHEN IPU3ME B CIIydae
MIPOU3BOJILHOIO HAIIPABJICHUS MaJCHUS
Jy4da U B CIyda€ MUHUMAJIBHOTO yTiia
OTKJIOHEHUS JTy4a.

HUccrneoosamsb 3aBUCUMOCTB yTiia
OTKJIOHEHUS Jy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MPU3ZMOU

OT HAMNPABJICHUS MAJAOLIETO Jy4a
U UHMepnpemupos8ams TMOJTyYCHHbIC
pPE3YABTATHI.

Onpedensamb 110 IOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTIJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHON
PABHOCTOPOHHEHN NIPU3MOM ITOKA3ATEIIb
MPEJIOMIICHHS MaTepuasa IpU3Mbl,
OLICHUBATh A0COJTIOTHYIO

Y OTHOCUTEJIBHYIO IMOTPEMIHOCTD
U3MEPEHHOU (pr3nuecKoit

BCJINYHNHEI.
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2.7.1.

[Ipumenenue ¢ dexra
MOJTHOTO BHYTPEHHETO
OTpasKeHUSs

B UBMEPECHUSX (JISKITHS )

1

IlonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIN yroi MoJHOro

BHYTPCHHCTO OTPAXKCHUA

Hcnonvzoeams pu3my, JIa3€pHYIO
YKa3Ky, TPAHCIIOPTHUP.

Pewams 3anaun o penoMiIeHUN 1yden
B IIpU3Max

Onepupoeamv noHsmusamu.: TOTHOE
BHYTPEHHEE OTpa’KeHUE, NpeIeIbHbIN
yTOJI MOJIHOT'O BHYTPEHHETO
OTpakeHHUS.

Ymems bopmynupoBath ycioBue
BO3HUKHOBEHUS TIOJTHOTO BHYTPEHHETO
OTpaKEHUS.

3name hopMyIty, CBA3BIBAIOIIYIO YTOJ
MIOJIHOTO BHYTPEHHETO OTPAKEHUS

C a0COJIFOTHBIMU TTOKA3aTeNAMH
MIPEJIOMJICHHS CPEI.

IIpusooums npumepsvl TPUPOTHBIX
SABJIEHUN U TEXHUYECKUX YCTPOMUCTB,

B KOTOPBIX HA0II0JaeTCs
(mpuMeHsieTcs) SIBJICHUE MOJTHOTO
BHYTPEHHETO OTPaKEHUS.

Pewamys 3ana4n Ha IOJTHOE BHYTPEHHEE

OTpaKeHUE
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2.1.2.

N3mepenue nokasarens
MIPETOMIIEHUS TPU3MBI
C IIOMOIIBIO
HaOJII0/ICHUS yTiia
IIOJIHOT'O BHYTPEHHETO
OTPAXKECHUS

(MpakTUKyM)

[TonHOE BHYyTpEHHEE OTpPaKEHHUE.
[IpenenbHbI yroi oJHOro

BHYTPEHHETO OTPAXKEHUS

Onepuposamv NOHAMUAMU:
MIpEJIOMIICHHE CBETa, a0COTIOTHBIN

1 OTHOCHUTEJILHBIM MOKa3aTellb
MPETOMJIICHHUS, TPEIOMIISIIOIINI yTOJI
MIPU3MBI, TIOJTHOE BHYTPEHHEE
OTpaKEHUE, MPEICIIbHBIN YTOJ MOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Ymems paccuuThIBaTh YToJI MOJTHOTO
BHYTPEHHET0 OTpPaXE€HUsI, COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY.
IIpusooumsv npumepsvt ONMTHIESCKUX
pUOOPOB, B KOTOPBIX TPUMEHSFOTCS
MPEJIOMIISTFOIIAE TTPU3MBI

Y UCTIOJIB3YETCS SIBJICHUE TTOJTHOTO
BHYTPEHHETO OTPAXKCHUA.

Cmpoums X0J1 1y4a B TPEYroJIbHON
MPU3ME C YYETOM BO3MOKHOTO IMOJIHOTO
BHYTPEHHETO OTPAXKECHUS JIyUa.
Ilpumensms 3aKOHBI PETOMIICHUSA
CBeETa.

Hccnedosamsv ycnoBus, Npu KOTOPBIX

MOYKHO HaOJI10/1aTh MTOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka GhopmyIisl
TOHKOM JIMH3BI

C TIOMOIIIbIO METO/AA
napajiakca,
MIPUMEHEHHOTO

JUJISL OTIPEACTICHUS

Cobuparomue muH3bI. TOHKas

JINH3a. (DOKYCHOG PaCCTOAHUC

1 ONITMYECKas CUJia TOHKOM JIMH3bI.

3aBUCUMOCTH (POKYCHOTO
PaACCTOSTHHSI TOHKOH ChepruecKon

JIMH3bI OT €€ TCOMCTPUU

OTpPa)KEHHUE Jy4ad, UIYLIETO
B TPEYIOJIBHOM IIPU3ME

U UHmMepnpemupos8ams TMOJTyICHHbIC
PE3YABTATHI.

Onpedensams OKa3aTelb MPEJIOMIICHUS
Marepuana Ipu3Mbl IO U3MEPEHHBIM
rnapaMmeTpam, MpU KOTOPbIX HAUMHAET
HAO0JII01aThCS OJTHOE BHYTPEHHEE
OTpaXKEHHUE Jly4ya B MPU3ME, OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOM (pu3nyeckoin
BEJINYUHBI.

Hcnonvzoeams pu3My, J1a3€pHYIO
YKa3Ky, JIMHEUKY.

Pewams 3a1a4n 0 TOJIHOM BHYTPEHHEM
OTPaXCHUH JIy4eH B IpU3Max
Onepupoeams noHsmusamMu: JTAH3A,
TOHKAas JIMH3a, cOOMparomas JuH3a,
rJIaBHasl ¥ TOOOYHAs ONTUYECKAs OCh,
dokyc, HOKyCHOE pacCTOSHHE,
(dbokanbHas IOCKOCTh, ONTHYECKAs

Cuiia, IIOICpPCIHOC YBCINIYCHUC,
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MTOJIOKCHHSI
M300paxeHus

(mpakTUKyM)

Y OTHOCHUTEJIBHOTO TIOKA3aTeNs
npenomieHus. Dopmyiia TOHKOU
JIMH3BI. Y BEJIMUYCHUE, JaBAeMOEC

nuH30u. [Tapamnakc

napa’suiaxc.

Ymems 00BACHATH CYLITHOCTD
napasuiakca, 3aluchiBaTh (popmyimy,
BBIPAXXAIOIYIO0 3aBUCUMOCTD
(hOKYCHOT'O pacCTOSIHUSI TOHKOM
chepruuecKoii TMH3BI OT €€ TEOMETPUU
Y OTHOCHUTEJILHOTO TIOKa3aTes
MIPEJIOMIICHHS, a TakkKe popMyiy
TOHKOM JIMH3BI, COOUPATH
HKCTICPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepwvl napajiakca,
ONTUYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS COOMPAOIINE JINH3BI.
Ipumensams HOpMyIly TOHKOH JIMH3BI.
Cmpoumbs X0 pa3InYHbIX JIydeil

B TOHKOW COOHMparomei JIMH3E.
Hccnedosamsb BOZBMOKHOCTD
npuMeHeHus 3¢ deKTa napauiakca
JUISL OTIPEICIICHHS TIOJIOKEHUS
M300pakeHUs UCTOYHUKA CBETA

C MaJIOi CBETUMOCTBIO, MOJTYyYEHHOTO

C TIOMOIIIBIO COOMPATOIIEH JTUH3BI
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2.9.

N3mepenue GpokycHOro
paccTosHUs

pacCcenBarONIeH JTUH3bI

(TpaKkTUKYM )

PacceuBaroriie 1UH3EL.

Tonkas nuH3a. DokycHoe
pacCTOSIHUE U ONTUYECKAsl CUIIa
TOHKOM JIMH3bIL. DOpMYyJIa TOHKOU
JIVH3BI.

XoJ iyda, TpOLIEAIEro JIMH3Y
IO/ ITPOU3BOJIBHBIM YIJIOM

K €€ I'JTAaBHOU ONTHYECKOU OCH.

U UHMepnpemupoeams MONTy4YCHHbIC
PE3YABTATHI.

Onpeodenamsb HOKYCHOE pACCTOSIHUE
coOuparonieil JIMH3bl HA OCHOBAHUU
PE3YIBTATOB SKCIIEPUMEHTOB

1o HaOJIOIEHUIO Mapaiakca
M300paXeHUsl TOYCUHOT'O0 UCTOYHUKA
CBETAa, OLICHUBATh A0COIIOTHYIO

U OTHOCHUTEJIbHYIO TTOTPEITHOCTh
U3MEPEHHOMN (PU3HYECKON BETUIUHBI.
HUcnonvzosams cOOMPAIONIYIO JTUH3Y,
ONTHYECKYIO CKAMBIO.

Pewams 3anaun Ha TOHKHUE
coOMparoIIye JIMH3BI

Onepupoeams nonsmusamu: JTAH3A,
TOHKasl JINH3a, pAaCCEUBAIOIIAs JINH3A,
MHHUMBIA HICTOYHUK CBETa, MHUMOE
N300paKeHuUe.

Ymems 3anuceiBaTh HopmMyny TOHKOU
JIMH3BI JJ1S1 CIy4as paccenBarole
JIMH3bI, COOMPATH IKCHEPUMEHTATIbHYIO

YCTaHOBKY, MOJy4aTh JEUCTBUTEIBHOE
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[locTpoenue n300pakeHUil TOUKU
U OTpEe3Ka MPSIMOU B COOMPAIOIITUX
U paccenBarOUINX JUH3aX

U UX CUCTEMAX

M300paXeHUE B pacCEUBAIOIIEH JIMH3E
MyTEM CO3JJaHUS C TIOMOIIBIO
coOuparoIieit JMH3bI MHUMOTO
HMCTOYHHKA I pPACCEUBAIOILIEH JIMH3BI.
IIpusooums npumepsvr ONTUIECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSFOTCS
pacCcenBaIOIINE JIUH3bI U CUCTEMBI JIMH3.
Ilpumensams GopMyily TOHKON JTUH3BI
Clly4asi pacCeUBAIOIIEH JIUH3BI.
Cmpoumsb XOJ pa3IUYHbIX JTydeu

B TOHKOW pAacCEUBAIOIIECH JTUH3E,
HN300pakeHNe TOYKHU U OTpe3Ka MPsSMOn
B COOMPAIOIINX U PACCEHUBAIOIITUX
JINH3aX U UX CUCTEMaX.

Hccneoosams xon nydei

Yepe3 pacCeuBaONIYIO JIMH3Y,

a TaK)Ke B CUCTEME, COCTOSIICH

13 coOMparolel 1 pacCenBaromeH JTUH3
MIPY UX PA3IMYHOM B3aHMHOM
PACTIONIOKEHUH U UHMEPNPEMUPOBANb
MOJTy4YEeHHBIE PE3yJIbTaThI.

Onpeoensimb HOKYCHOE PaCCTOSTHUE
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2.10 OmpeneneHue IJIMHBI
BOJIHBI JIA3EPHOTO
W3JIYYCHUS C TIOMOIIBIO

cxembl FOHTa

(TpaKkTUKYM)

WuTepdepenims cBeTa.
KorepeHTHbBIE ICTOUHUKW.
VYcnoBus HaOIOICHHS
MaKCUMyMOB 1 MHHIMYMOB

B MHTEP(PEPEHIIMOHHOMN KapTHHE

OT IBYX KOI'CPCHTHLIX HCTOYHHUKOB.

paccenBaroIen JIMH3bl HA OCHOBAaHUU
PE3yJIBTaTOB AKCIIEPUMEHTOB T10:

1) HaOIOCHHIO JCHCTBUTEILHOTO
M300paKeHUs, 1aBAEMOI0
paccenBaroIIei JTMH30M;

2) HAOJIIOJICHUIO PACXOIAIIIETOCS
CBETOBOTO My4YKa, 00pa30BaHHOTO
paccenBaroIeii THH301; OIICHHBATh
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOM (pr3ndecKoi
BEJTMYUHBI.

Hcnonvzosams cOOMPAIOITYIO

Y PaCCEHBAIOIIYIO JIMH3Y, ONTHYECKYIO
CKaMbIo.

Pewams 3an1aun Ha TOHKHE
paccenBarOIINe JIMH3BI

Onepuposamv NOHAMUAMU:
uHTepPepeHIrs, UHTephepeHITMOHHAS
KapTHUHA, KOTEPEHTHBIC UCTOYHHKH,
uHTEpPEPEeHIIMOHHAS CXEMa, CXeMa
FOnra.

Ymems 3anmchIBaTh yCIOBUSA
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[IprmMepsl Ki1acCUYECKUX

UHTEP(PEPEHLIMOHHBIX CXEM

HaAOJII0ICHHSI MAaKCHUMYMOB

Y MHHHUMYMOB B HHT€p(EPEHIIMOHHON
KapTHHE OT JBYX KOT€PEHTHBIX
HCTOYHUKOB, COOMPATH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpusooums npumepsi IPUPOTHBIX
SIBIICHUH U TEXHUYECKUX YCTPOKUCTB,
B KOTOPBIX HAOII01aeTCs
(mpuMeHsieTcs ) sIBIICHNE
UHTEPPEPEHIINH.

IIpumensime yca0BUsI HAOIIOIEHUS
MaKCHUMyMOB U MUHUMYMOB

B MHTEPPEPEHLIMOHHON KapTHHE.
Cmpoumbs X011 «ITy4eil» U MoKa3bIBaTh
Ha HEW pa3HOCTh XOJa

B UHTepepeHnoHHoi cxeme FOHra.
Dopmynruposams TUIIOTE3Y O BUE
UHTEep(HEPEHIIMOHHON KapTUHBI

IPU PA3IUYHBIX TEOMETPUYECKUX
napamerpax cxemsl FOHra.
Hccneoosams nutepPepeHIIMOHHYIO

KapTUHY NP HAOJIOACHUU
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Hroro no pazneny

Pa3nen 3. KBantoBas pusuka.

3.1.

N3yuenue criekrpa
CBETa Pa3JIMYHBIX
HMCTOYHUKOB

C IOMOIIBIO

TG paKIInOHHOM

pemeTky (MIPaKTUKyM)

19

Hudpakuus ceTta.
JudpakuroHHas pemeTka.
VYcnoBue HaOMIOAEHUS T1aBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITMOHHYIO PEIICTKY.

UHTEP(PEPEHIINH C TTOMOIIHIO CXEMBI
FOHra u unmepnpemuposamuo
TIOJIYYCHHBIE PE3YJIBTATHI.

Onpedensime NIUHY BOIHBI CBETa

10 pe3yibTaTaM HaOIIOICHUS
UHTEPPEPECHIIMOHHON KapTUHBI

¢ moMonIbio cxembl FOHTa, O1leHnBaTh
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOM (pr3ndecKoi
BCJTUYHHBI.

HUcnonvzosamsb na3epHYIO YKa3Ky,
PYJIETKY, a Takke GoJbry, OyiaaBKu

¥ HUTKY JJIs1 peanu3anuu cxembl FOHTra.
Pewams 3a1a9u Ha IBYXBOJIHOBYIO

uHTEep(EPEHIINIO

Onepuposams NOHAMUAMU:
nudpakinus, TudpakMoHHAs PEIIeTKa,
(hOTOH, YPOBEHb DHEPIUHU aTOMa,
U3ITydeHUE U ToTJomenne GporoHa,
CHEKTpP U3ITYUYEHUS, CIEKTPOCKOTI.

Ymems 3anmchIBaTh yCIOBUSA
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N3nyyenue u noriouieHue
(OTOHOB MpH MEepexojie aToMa
C OJTHOTO YPOBHS 3HEPTUU

Ha Jpyrou. Buasl ciekTpos.

Cnekrpockorn

HAOJTFOICHMS TJIaBHBIX TU(DPaKITHOHHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHUYECKOTO CBETa

Ha TU(PPAKITMOHHYIO PEIICTKY, YCIOBHSI
U3JTYYCHUS U TTOTJIOMICHHSI (POTOHOB
IpU MEePEXo/Ie aToMa C OJHOTO YPOBHS
DHEPTUU Ha APYTOH, COOMpaTh
AKCTICPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TMHENYATHIX,
MOJIOCATBIX M CIUIOIIHBIX CTICKTPOB
U3ITYYEHHUS, TEXHUUYECKUX YCTPOUCTB,
B KOTOPBIX MPUMEHSAIOTCS U3Ty4EHUS
C pa3IMYHBIMH BUIAMH CIIEKTPOB.
Ipumensame ycnoBus HAOIIOICHUS
TJIaBHBIX TU(DPAKIIMOHHBIX
MaKCHMYMOB IpH MaJICHUH
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIIMOHHYIO PEIIETKY.
Cmpoumsb X011 «Tyden»

IPU UX HOPMATHHOM I1aJICHUN

Ha TUPPAKITUOHHYIO PEIIETKY

Y TIOKA3bIBAaTh HA HEH Pa3HOCTH XOJIa.

Dopmynuposams TUNIOTE3Y O BUAE
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CIIEKTPOB U3JIYYEHHS] UCTOUYHUKOB CBETA
pa3sHOM IIPUPOABL.

Hccnedosams ONITUYECKUE CTIEKTPHI
M3JIyYCHUS] UICTOYHUKOB CBETA Pa3HOU
MIPUPOABI U UHIMEPNPEMUPOBANb
MOJTyYEHHBIE PE3YJIbTATHI.
Onpedensams NIIVHBI BOJH U3Ty4YCHUS
Pa3IMYHBIX HCTOYHUKOB

0 pe3yJabTaTaM HaOJI0ICHUS
T(hpaKIMOHHON KapTUHBI,

JlaBaeMou TP paKIIMOHHOHN PEIIeTKOM,
OIICHUBATh aO0COTIOTHYIO

1 OTHOCUTEJIbHYIO TOTPEITHOCTh
HU3MEPEHHOUN (hH3UIECKON

BCJIUYMHEL.

Hcnonvzosams mudpaKkIimoHHYIO
pemieTky, poHaph ¢ JaMIon
HaKaJMBaHUs, CBETOIUOIHBIN (OHAPD,
razopaspsIHyIo JJamiy, nuadparmy,
MEPHYIO JICHTY.

Pewame 3a1aun 0 najieHUM cBETa
Pa3JIMYHOrO CIIEKTPAJIBLHOIO COCTaBa

Ha TU()PaKIUOHHYIO PEHIETKY
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3.2.

HccnenoBanue
3aBHCUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJMOA
OT CWJIBI TPOTEKAIOIIIETO
yepes Hero Toka

(MpakTUKyM)

CBeTonno, ”THTCHCUBHOCTH

u3Ny4eHusi, GOTOH, FJEKTPOH

Onepuposamuv noHamuamMu: CBETOANO],
p-N-miepexo/, SAEKTPOH, JIbIpKa, POTOH,
WHTEHCUBHOCTD WU3JTYUEHUS.

Ymemwb 0OBICHATH B YIPOIIICHHOM BU/IE
MIPUHIIUIT ISUCTBUSI CBETOIMO/IA,
coOHMpaTh SKCIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooums npumepvr TpUMEHEHUS
CBETOMOJIOB B OBITY U B TCXHHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTU WHTEHCHUBHOCTHU
U3ITYYEHUS CBETOJIMO/IA OT CUJIbI
MPOTEKAIOIIETO Yepe3 HEero TOKa.
HUccrnedosamsb 3aBUCUMOCTH
WHTECHCUBHOCTH M3JTyYEHUS CBETOIMOA
OT CHJIBI IPOTEKAIOIIETO Yepe3 HETO
TOKA U UHMEPNPEemupo8ams
MOJIYYEHHBIE PE3YIIbTATHI.

Cmpoums Tpad ik 3aBUCUMOCTH
WHTEHCUBHOCTH U3JTy4€HUS] CBETOAMOAA
OT CHJIBI TPOTEKAIOILIETO Yepe3 HEro

TOKa (C y4eTOM a0COIIOTHBIX
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3.3.

HaOnronnenue
M30MpPaTEebHOCTH
BHYTPEHHETO
dotorddexra k pHHE

BOJIHBI CBCTa

(TpaKkTUKYM)

Ceeroano 1, THTEHCUBHOCTD
U3IydeHus1, POTOH, DIEKTPOH.
DHeprusi 1 UMIyJbC GOTOHA.
dororddekr. 3aKoHBI
doTodrddekra. YpaBHeHHE
OuiHmTeiHa s hoTtorddexra.

«Kpacuas rpanumna» dhortodrddexra

IIOIPEIIHOCTEN U3MEPSAEMBIX
(bU3UYECKUX BEIUUKH).

Ilpumensams TipaBUIIa TOCTPOCHUSA
rpaMKOB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH JIPYT OT Jpyra.

Onpedensaimb XapaKkTep 3aBUCUMOCTH
WHTEHCUBHOCTH U3JTYYCHUSI CBETOMOAA
OT CHJIBI MPOTEKAIOIIETO Yepe3 HETo
TOKa.

HUcnonvszosams CBETOINO, TIOKCMETP
(1 cMapTQOH C TaTINKOM
OCBEILIEHHOCTH ), TA0OpaTOPHBII OJIOK
NUTaHUS (MM UICTOYHUK ITOCTOSTHHOTO
HATPSDKCHHSI, peOCTaT U MYJIBTUMETP)
Onepuposamv noHaAmMuaMU: CBETOANO/,
p-N-miepexo/1, AEKTPOH, JbIpKa, (HOTOH,
MHTEHCUBHOCTb U3JIyUYCHHUS,

dboTord ekt (BHEMIHMI U BHYTPEHHHUI ),
bOTOTOK, «KpacHasi TpaHUIIA»
dboTtodddekra.

Ymemsb 0OBACHITH B yIPOUIEHHOM BHJIE

MPUHIAMN AEHUCTBUS CBETOAUO/IA,
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(dbopmynrpoBaTh 3aKOHbI PoTOIPDEKTa,
3alUCHIBaTh YPaBHEHUE DWHILITEHA
st horoaddexra u popmyny

JUTSL «kKpacHOM rpaHuiby Gporodddexra,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepv IpUMEHEHUS
CBETOJIMO/IOB B OBITY U B TEXHUKE.
Ipumensams 3axonbl HoTodhPekTa,
ypaBHEHHE DUHIITEHHA

st hotodaddexra, popmyry

JUISL «KpacHO# TpaHuIlby hoTodddexra.
Dopmynuposams TUTIOTE3Y

00 yCIIOBUSIX BOSHUKHOBEHUS
BHYyTpeHHero ¢oTtodddexra

IIPY MaJIEHUU Ha CBETOIMO/I CBETOBBIX
BOJIH Pa3HOM JJIMHBL.

HUccneoosams siBNeHHE BOSHUKHOBEHUS
($OTOTOKA B OCBEIIAEMOM CBETOIHNO/IE,
W3Y4MB 3aBUCUMOCTb CHJIBI (POTOTOKA

B OCBEILIAEMOM CBETOIUOJIE

OT HAIIPSAXKCHUA Ha APYT'OM CBETOAUOAC,
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BBITIOJIHSIOIIIEM POJIh UICTOUHHUKA CBETA
U UHmMepnpemuposams MOTyUYCHHbIC
pE3yIbTATHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIIAEMOM CBETO/IMO/IC
(TOK BO3HUKAET TOJILKO IIPU OCBEIICHUU
€ro CBETOAMOJIOM C JJIWHOM BOJIHEI,
MEHBIIIEH WX PABHOM JJIMHE BOJIHBI,
Ha KOTOPYIO PACCUMTAH OCBEIIAEMBIiA
CBETOIHUON).

Hcnonvzosams CBETOINOBI PA3HBIX
1IBETOB (KpacHbIC, 3€JICHBIC I CHHHE),
71a00paTOPHBIN OJIOK MUTAHUSA,
MYJIBTUMETP.

Pewams 3amaun Ha pororddekr

Hroro no pazneny 3)
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema 3anaTHA KoaunuectBo Hara
qacoB MMpOBECACHU A
1. | Pa3zgea 1. Mexanuka 2 02.09.2024
[Torpemnoctu
B OKCIIEPUMEHTE (JICKIIHS )
2. | OueHKa TOrPENIHOCTEN MPIMBIX W KOCBEHHBIX 2 09.09.2024
U3MEpPEHUI
(camocTosiTenbHagPadOTA)
3. | VcpeaHeHue U3MEPEHHUIA. 2 16.09.2024
4. | Cay4aliHasmorpenrHoCTh 2 23.09.2024
(MPaKTUKYM )
5. | KuHemMaTu4yeckue HW3MEPCHUsI JAIbHOCTH I0JIETa, 2 30.09.2024
pacyeT HayaJabHON CKOPOCTH (ITPAKTUKYM)
6. | TIpocTeiimne reOMETPHUCCKHUEC U3MEPCHUS 2 07.10.2024
(camocTosTenbpHasIpaboTa)
9KCIIEPUMEHTAIBHBIX 3aBUCHUMOCTeH. ['paduueckas
00paboTKa JaHHBIX(JIEKITHS)
8. | O6paborka HETMHENHBIX 3aBUCHMOCTEI: 2 21.10.2024
JIMHEapU3aIus,
MOJICUET IUIOIIAAM O] TpaduKOM, MOCTPOCHHE
KacaTeJIbHBIX K TpaduKy (JISKITus)
9. | HM3MmepeHue 3aBUCUMOCTH 2
KOOPIUHATHI TPAHHIIBI 00JIACTH HAMOKAHHUSIOT
BpCMCHH. 11.11.2024
10. | JIuneapuzanus 3aBUCHMOCTH 2
(paKTHKyM) 18.11.2024
11.| Msyuenue ynpyroro rucrepesuca 2
(IPaKTUKYM ) 25.11.2024
12. | HaxoskaeHre MacChl JTMHEWKH H IIIPHUIA C 2
MIOMOIIBIO YPABHOBEIIMBAHUS phlUara
(MpakTHKYM) 02.12.2024
13. | H3amepenue 2
Ko3(ppulMeHTa SHEPreTUUECKUX MOTEPh PU
OTCKOKE IIapuKa OT MOBEPXHOCTHU(TIPAKTUKYM ) 09.12.2024
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14.

Paznen 2. Monekyasippas  ¢u3uka H
TePMOJAUHAMMKA
OmnpeneneHne  TEMJIOEMKOCTH  TBEPAOrO  Tela

(MpaKTUKYM) 16.12.2024
15. | Onpenenenne TEMIOEMKOCTH KHIKOCTH 23.12.2024
16. | Pacuert y/epHOM TEMIIOEMKOCTH 28.12.2024
17.| V3mepenue TemMmeparypsl pyk 13.01.2025
SKCIIEpUMEHTATOpA
¥ JIABJICHUS, KOTOPOEMOTYT CO3/1aTh
€ro Jerkue (MpakTUKyM)
18. | Pacuyer yaenbHO# TEIIOTHI TUIABICHHUS 20.01.2025
HEKOTOPBIX MaTepHaOB
19. | Pacuer y/enapHOM TEIUIOTHI CTOPAHUS 27.01.2025
HEKOTOPBIX BHJIOB TOTLJIMBA
20. | CocraBiicHHE TEIUIOBOTO YPaBHEHHS B 03.02.2025
3aKPBITBIX CHCTEMAX
21. | DpdexTuBHBIi KOdDDUIEEHT 10.02.2025
’KECTKOCTH CHCTEMBI.
22. | PacueT K02 PUIUEHTA )KECTKOCTH 17.02.2025
Pa3IUYHBIX MaTEPUAIIOB
23. | Ompenenenne Mmoayiast KOHra mpoBoaoKu 24.02.2025
C MMOMOIIIBIO phIYara.
24. | Omnpenenenue npeaena ynpyroi 03.03.2025
nedopManuu (TIPaKTUKYM )
25. | Hsmepenue Kod3pPUIUEHTA TIOBEPXHOCTHOIO 10.03.2025
HATSDKEHHSI METOJIOMOTPBIBA (MIPAKTUKYM)
26. | OnpeienieHre TOYKH POCHI (TPAKTUKYM) 17.03.2025
27. | Pazmedt 3. DJIeKTPOAMHAMHKA.
3HaKOMCTBO
C JICKTPUYECKUMKOHICHCATOPOM (ITPAKTUKYM) 07.04.2025
28. | 3yueHune Tmporecca paspsakd  KOHAEHCATopa
(IPaKTUKYM ) 14.04.2025
29. | OmpeneneHueyaeaIbHOIO
CONPOTHUBIICHHSI MaTepHaa MPOBOJOKU(TIPAKTHKYM ) 21.04.2025
30. | OmpeneneHue yaeiabHOTO
COTPOTHBJICHUSI TPOBOJIOKH
(PaKTHKYM) 28.04.2025
31| M3mepeHue BOJIBT-aMIIEPHOM 05.05.2025
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XapaKTEPUCTUKH.

32.| PacyeT CHJIBI TOKa U HaNPSHKECHUS B 12.05.2025
Pa3IMYHBIX LEMsIX

33. | [1omynpOBOAHUKOBOTO JHOJA (IPAKTHKYM) 19.05.2025

34. 26.05.2025

PesepBHOE 3ansTHE
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1.

JIMTEPATYPA U DJIEKTPOHHBIE PECYPCHI

[Ipuka3 MunuctepctBa oOpa3zoBanuss u Hayku Poccuiickoit denepanuu ot 17 mas
2012 1. Ne 413 «0O06 yrBepxkaeHun (¢denepaibHOTO  TOCYJaPCTBEHHOTO
o0pa3oBaTeIbHOr0 CTaHAapTa CpeaHero ooduiero oOpa3zoBaHus» (3aperucTpUpOBaH
Muntoctom Poccun 7 uronst 2012 1. Ne 24480).

. [Ipukas MunucrepcTBa [IPOCBELLEHUS Poccuiickoit denepauuu ot

12.08.2022 No 732 «O BHeceHUM HU3MEHEHHMH B (efepalibHbIil rocyIapCTBEHHBIH
o0Opa3oBaTeNpHbIl CTAHAAPT CPENHEro o0IIero o0pa3oBaHUs, YTBEPKIACHHBIN
npukazoM MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit denepanuu ot 17 mas
2012 r. Ne 413» (3apeructpupoBan Muntoctom Poccun 12.09.2022 Ne 70034).

. [Ipukas MunucrepcrBa IIPOCBELLEHUS Poccuiickoit denepauuu OT

18.05.2023 Ne 371 «O06 ytBepxkaeHuu (enepanbHoii 00pa30BaTEIbLHON MPOTrpaMMBI
cpeaHero oOmiero oopazoBanus» (3apeructpupoBan Muntoctom Poccun 12.07.2023
Ne 74228).

Kabapaua O. ®., OpnoB B. A. DkcnepuMeHTalIbHbIe 3amaHus mo ¢usuke. 9-11

KJacchl: ydeOHOe MmocoOue I yJamuxcs o00Ieo0pa3oBaTebHbIX YUPEKIACHUN. —
M.: «Bepoym—M», 2001. — 208 c.

. Cno6onsaniok A. V. dusnyeckas onuMmuana: 3KCIEPUMEHTANBHBIA Typ. — MHUHCK,

Asepcas, 2011. — 378 c.
. Bcepoccuiickue ommmmuansl mo ¢usmke.  1992-2001 / Iloxm. pen. C. M.
Kozena, B. II. Cno6oasauna. — M.: «Bepoym—M», 2002. — 392 c.
. Cno6oneuxuit . 1II., OpnoB B. A. Bcecotoznple onummnuaasl no ¢uszuke. — M.:
IIpocsemenne, 1982. — 256 c.
. OU3NYecKuil MPaKTUKyM JIJIsi KJIAcCOB C yriyOJleHHbIM u3ydeHueMm (usukm: 10-11
k. / FO. N. luk, O. ®. Kabapaun, B. A. OpraoB u ap.; Ilox pen. FO. U. uka, O. ®.
Kabapauna. — M.: IIpocsemenne, 2002. — 157 c.
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks- maxwell-
7-prak-reg-22-23.pdf

10. https://vos.olimpiada.ru/upload/files/Arhive tasks/2022-23/req/phys/sol-

maxwell-7-prak-req-22-23.pdf

11. http://olphys.org/olimpiady/lepho21/8-5 Pushka.pdf
12. https://unm.pdb/wp-content/uploads/2022/12/trebovanija-k-postroeniju-
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https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/sol-maxwell-7-prak-reg-22-23.pdf
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