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HOACHUTEJIBHASA 3AIITMCKA

Hacrosimas pabouast mporpaMMa Kypca BHEYPOUHOM AeSTeNbHOCTH «OCHOBBI
dbu3nYecKoro 3KCrIepuMeHTa (ganee — mporpamma) pa3paboTaHa B COOTBETCTBUU
c TpeboBaHUAMHU (eaepalbHOr0 T'OCYIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
cpea”ero o6miero obpazoBanusa (mamee — DPIOC COO) [1, 2] u HampapieHa
Ha OpraHU3aIui0 00ydeHHs B (PU3MKO-MaTEMAaTHUUYECKOM Mpoduiie B COOTBETCTBUU
c TpeOoBaHusMU (eaepaibHONW 00pa30BaTEILHOM MPOTPAMMBI CPEIHETO OOIIEro
obpazopanus (OOIT COO) [3].

Peanuzanus nmporpaMMbl MOXKET COAEHCTBOBATH JOCTUKEHUIO 00YUYaAIOIIUMUCS
mIaHupyeMmbix  pe3ysbTatoB  ocBoeHuss DOII COO, pa3BuTHIO JTUYHOCTHU
oOyJaromuxcs, (HOPMHUPOBAHUIO M YAOBJICTBOPCHHUIO WX COIMAIBHO 3HAYHUMBIX
UHTEPECOB M TMOTPEOHOCTEH, camopeanu3aluu OOy4YaroluXcs 4Yepe3 ydacTue
BO BHEYPOUHOM esaTebHOCTH. OIHOM M3 BOZMOXKHBIX ()OPM peain3aliiy MporpaMMbl
SABISIETCS  Kpy»X)oK. [IporpamMmma MOXeT peanu30oBBIBaTBCS 00pa3oBaTEIbHON
opraHu3anueldl CcamMoCTOSITEIBHO JIMOO Ha OCHOBE B3aUMOJCHCTBUS C JAPYTUMHU
OpraHu3alusIMH, OCYIIECTBISIONIMMHI 00pa30BaTEIbHYIO AESTEIbHOCTb.

[Iporpamma kypca BHEYpOUHOM AesTeNbHOCTH «OCHOBBI (HU3UYECKOTO
AKCIIEpUMEHTa» MpeaHa3HaueHa 1 peanusauuud B 10-11 kiaccax W HampaBieHa
HAa  JIOCTHIKECHUE COOTBETCTBYIOIIIUX  PE3YJIbTATOB, chOpMyITHPOBAHHBIX
B (denepanbHOil pabodeil mporpamme 10 ydeOHOMYy Tmipeamery  «Duszukan
(yrinyOneHHBIN YpOBEHB).

[Tpu uzydyennu GU3NKM HA YTIIyOJICHHOM YPOBHE peaju3alus dTUX MPUHITUIIOB
0asupyercs Ha HCIOJIB30BAHUU CAMOCTOSTEIHFHOTO YYEHHYECKOTO JKCIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4HCIe, pabdoThl (U3M4ecKoro mpakTtukyma. I[lpm sTom
noJ paboTamMu MPAKTUKyMa MOHHUMAETCS CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE
MPOBOJIMTCS TI0O PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOro BHAa 0€3 IONIaroBOM
WHCTPYKIMHU. B pe3ynprare obecrieunBaeTCsl OBIAACHUE O0YyYaIOMIUMHUCS YMECHUSIMHU
MIPOBOJIMTH MPSIMbIE U KOCBEHHbIE MU3MEPEHUS, UCCIEI0BATh B3aUMHbIE 3aBUCUMOCTH
IBYyX (U3MYECKUX BEIUYUH M OCYIIECTBISTH TOCTAHOBKY OTBITOB IO MPOBEPKE
MPEIOKEHHBIX THIOTE3. Bce 3T0 CroCOOCTBYET MOCTHIKEHUIO OJTHOM M3 OCHOBHBIX
nener u3ydeHus GU3MKKA HA ypPOBHE CPEHETO OOIIEro oOpa3oBaHUs — OBIAJACHUIO
oOy4JarolmuMHUCs METOAaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHHUS U MPOBEJICHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAJIN3a U UHTEpIpeTalud HHGOPMAIUU, OTIPEICIICHUS

AJOCTOBCPHOCTH IMOJIYYCHHOI'O pe3yiabTaTta.



AKTyalnbHOCTh pe€alu3allii JaHHOM  MPOTPAMMBI  OMNPEIEIIETCS  TEM,
YTO €€ OCBOCHHME IM03BOJSET OOydYalIlUMCs Ha MPAKTUKE O3HAKOMUTHCS
C Pa3IMYHBIMU (PUBMUECKUMH SIBJICHUSMH, SKCIIEPUMEHTAIBHO WU3YUUTh Pa3IUYHbIC
dbu3nYecKue 3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTH
MMEIOIIUECS U MPUOOPECTH HOBBIE TMPAKTUYECKUE YMEHUS U HaBBIKK B 00JIACTH
IJIAHUPOBAHUSI, TTOATOTOBKH, TIPOBEACHUS, aHAIN3a U UHTEpIpeTaluu HU3nIecKoro
AKCIIEPUMEHTA.

[Iporpamma maeT oOydarOIIMMCS BO3MOKHOCTH MPHOOPECTH MPAKTUUECKUN
OTBIT pabOTHI C JTAOOPATOPHBIM O0OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMHU ITPUEMaMHU
UCCIIeIOBATEIbCKOM  JCSATENIbHOCTH  HAYWHAIOWEro  (hU3MKa-3KCIepuMEeHTaTopa,
chopMUPOBaATh HABBIKK OIEHKH MOTPEITHOCTEH Pe3yabTaTOB U3MEpPEHUs (PU3UICCKUX
BeMWYMH. Peanuzamuss mnporpaMmbl  co3JaeT  yCIoBUA Ui (pOPMHPOBAHHS
y 00ydJaromuxcsi HeCTaHAAPTHOTO KPEaTUBHOTO MBIIIICHUS, COACHCTBYET Pa3BUTHIO
WHJUBUIYATbHOCTH  CYXIEHUM, (OPMUPOBAHUIO  KYJIbTYphl  OOOCHOBaHHS
COOCTBEHHOT'O MHEHHUS U CBOOOJIbI €T0 BHIPAKECHHUS.

[Iporpamma MoskeT ObITH BOCTpeOOBaHA OOYYAIOUIUMHUCS, KOTOpPHIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YTIYyOJICHHOMY U3YUYeHHIO (PU3UKHU U MATEMATHUKU, TOTOBSATCS
K YYaCTHIO B OJIMMIIMA/IaX MKOJLHUKOB MO (PU3HKE, B paMKaX KOTOPBIX PEyCMOTPEH
MPAKTUYECKUU TYP.

[Iporpamma mpecienyeT He TOJBKO 00pa3oBaTeNIbHBIC, HO U BOCIUTATEIHHBIC
LEIU, TOCKOJIbKY COOTBETCTBYET HJEE HSKOJOTM3AMU M HJEE MPUKIATHOU
HAIIPaBJIEHHOCTH, KOTOPBIE, B YHUCJIE APYIMX HIEH, MOJIOKEHBI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COO.

BapuaHnThl peajiu3anuy nNporpamMmsl U (popMbl IPOBEACHUS 3aHATHH

Peanuzanms mporpaMmbl  MperofiaraeT  CoOYeTaHWE pa3IuYHBIX  (popm
IPYINIOBONA palOOThl (CIyLIaHUE JIEKUUW, NUCKYCCHUSl, MOHTAXX 3KCIEPUMEHTAIbHBIX
YCTaHOBOK, IPOBEICHNE (PU3UIECKUX U3MEPEHHI TTO/T PYKOBOJICTBOM TIPETIOaBaATEIs )
U WHAUBUAYaTbHON palOOThl (BBITIOJIHEHHE CAMOCTOSITENBHBIX paboT ©u padoT
MpaKkTHUKyMa, 00paboTKa U MHTEPHpPETALUsl Pe3ylbTaToB (PU3UYECKUX H3MEPEHHUIN).
Hcnonw3oBanue Takux (opM pabOThl MOMOTAeT pa3BUBATh Y 00YUYaAIOIINXCS, C OJHOM
CTOPOHBI, HAaBBIKM BOCHPHUSTUS HOBOM HH(pOpMAIMU MpU pas3IuyHbIX (popmax
€e MoJlauu, a C JPYyroil CTOPOHBI — AKTUBHOCTh, CAMOCTOSITEJILHOCTh U TBOPYECKOE

Hadyasio. B 1menom peamusanms JTaHHOM MNPOrpaMMbl  JIOJDKHA TOJIOKUTEIBHO



CKa3bIBaThCSl KaK HAa aKTyalu3allud 3HAHUN, YMEHUU M HaBBIKOB OO0YYarONIUXCs
B paMKax UX IpeAnpodeccuoHaIbHON TEXHOJIOTHYECKON (MHKEHEPHOW) MOATOTOBKH,
TaK ¥ Ha COIMATILHOM (DOPMUPOBAHUM JINYHOCTU OOYHAIOUTUXCSI.

IIporpamma Kypca paccuutana Ha 68 4acoB, B paMKaxX KOTOPBIX IIPEYCMOTPEHBI
Takue GopMbl padboT, KaK JEKIUH, CAMOCTOSITEIbHbIE pA0OTHI U pabOTHI MPAKTUKYMA.
B xone camocrosiTenbHbIX paboT oOywarommuecss MoJl KOHTPOJIeM IpernojaBaTens
3aKPEIUISIIOT HOBBIC 3HAHUSI, OTPabaTHIBAIOT ONPEICIICHHBIC YMEHUS U HaBBIKU. PaboThI
NpakTUKyMa  TOAPa3yMEBAIOT  CaMOCTOSITEIbHOE  pEIIeHHE  OO0YyYarolMMUCS
AKCTIIEPUMEHTAIBHBIX (DU3MUecKuX 3aaad. Temaruka pabOT MpPaKTHKyMa U MOPSI0K
UX CJIEJIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUYECKOTO TIIAaHUPOBaHUS efepaibHON
paboueii mporpaMMel 1o yueOHomy npeameTry «Duszukay (yriyOJIeHHBIH YPOBEHb).

[Iporpamma paccuntana Ha peanuzauuto B 10—11 knaccax npu npoBeneHun
3aHATUN OJMH pa3 B Heaenmo oobeMoM | wac kaxmoe. [lo ycMoTpeHuro y4yutens
MOPSIZIOK CJICAOBAHUSL 3aHATHM MOXXET OBITh M3MEHEH, a HEKOTOPhIE MOTYT OBIThH
UCKITFOUCHBI.

JlomyckaeTtcs peaau3aiusi 4acTH MPOrpaMMbl B T€YEHHE OJTHOTO y4eOHOIo roja —
U1t oOydaromuxcst Toiabko 10-ro umu Tonbko 11-ro kimacca. OgHako B 3TOM cliydae
npu pabore ¢ obywaronumucs 11-ro kimacca peKOMEHIyeTCsl HaYMHATh M3JI0KEHUE
y4eOHOro Marepuajia ¢ TMpPOBEIACHUS 3aHSATUH, HANPABICHHBIX HA OCBOCHHE
00yJaromMUMHCSI OCHOBHBIX IIPUEMOB U METOJ0B 00pabOTKH pe3yJIbTaTOB (PU3MUESCKUX
U3MEPEHMI U OIEHKUW morpemHocTed. st 3Toro pekomeHayercs: 1) mpoBecTH
B Kiacce 3aHiaTus Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro knacca; 2) 3a1ath Ha 10M
BbinioTHeHuE 3aganuit Ne 2, No 4 1 Ne 6 u3 mporpammel 10-ro kiacca; 3) B JajibHEHIIIEM
cienoBaTh nporpamme l1-ro kimacca, UCKIIOUMB M3 HEE, IO YCMOTPEHUIO YUMTEs,
Kakue-nmubo Tpu 3anaTHs (Hampumep, Ne 16, Ne 17, No 18).

Bo3moxHO Takke ocBoeHHe o0yuatomumMucs 11-ro kiracca mosHON mporpaMmbl
MIpU YCIIOBHH MPOBEACHUS 3aHATHI 1Ba pa3a B HEJIEM0 00BEMOM 2 yaca Kaxoe.

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

KOHTPOJICM U O6CY>KI[€HI/IGM IMOJYYCHHBIX PC3YyJIbTAaTOB.

B3aumocss3b ¢ peaepaabHoi padoyeid NPOrpaMMoi BOCIIMTAHUS

[Iporpamma pazpaboTrana ¢ ydeToM pekoMmeHaanui ¢enepanbHoil paboueit
MPOrpamMMbl BOCIIUTAaHHS. B 4aCTHOCTH, OHA YYUTHIBAET MCUXOJIOTO-1€IATOTUYECKUE
0COOEHHOCTU COOTBETCTBYIOIIEH BO3pacTHOM KaTeropuu oOyvaromuxcs. [Iporpamma

COOTBCTCTBYCT TaKUM IO CIIIMBOCIIMTaHU S 06yqaroumxc;1, KaK pa3BUTHC
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JIMYHOCTH, CO3JAaHUE YCJIOBUM JJIsi CAMOOIpENENIeHUs: U couuanusanuu. [Iporpamma

COAECUCTBYET PELICHUIO  CIEIYIOIINX 3a/1a4 BOCIIUTAHUS
o0Oy4arommxcs: YCBOCHUE 3HAHUH, HOPM,

JlyXOBHO-HPABCTBEHHBIX ILIEHHOCTEHW, Tpajullui,  KOTOpbIE  BBIpAOOTAIIO
poccuiickoe 00111ecTBO; (POPMUPOBAHKE U PA3BUTUEIUNIYHOCTHBIX

OTHOIIICHUM K 3TUM HOpMaM,  IIEHHOCTSIM,;

npuoOpEeTEeHNEe COOTBETCTBYIOIIETO JTHUM HOpPMaM, IIEHHOCTSIM, TpaJauIUsM
COITMOKYJIbTYPHOTO OIbITA TOBEJCHUS, OOIIEHUS, MEXJIMYHOCTHBIX U COIUATBHBIX
OTHOIIICHUM, MPUMEHEHUSATIONYICHHBIX 3HAHUM; JIOCTUKEHUE

JUYHOCTHBIX pe3yabTaToB OCBOEHHUS
oO1reo6pa3oBarenbHON MporpamMmbl o ¢usuke B coorBeTcTBUu ¢ ®I'OC COO.

[TporpamMmma COOTBETCTBYET CIIEAYIOIIMM OCHOBHBIM HAINPAaBICHUSM BOCITUTAHMUSI.

1) TpynoBoe BocnHTaHWE — BOCHUTAHUE YBAKCHHS K TPYIY, TPYIALIAMCH,
pesyibTaTaMm TpyJaa (CBOEro W JAPYyrux JIOAeH), OpUEHTAlMd Ha TPYAOBYIO
NEATENbHOCTb, MOJTy4YEeHHUE npodeccuu, JIMYHOCTHOE CaMOBBIPAKECHUE
B TPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyJA€ B POCCHUHCKOM OOIIECTBE,
JIOCTI)KEHUE BBIAIOIIMXCSA PE3YJIbTaTOB B MPO(PECCHOHANBHON N1eATETLHOCTH.
LleneBbIMM OpUEHTHpPAMH SBIAIOTCS: (POPMUPOBAHME OCO3HAHHOM TOTOBHOCTH
K TOJYYEHUI0 MPOPECCHOHATBHOTO 00pa3oBaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TCUCHHE JKU3HU KaK YCJIOBHUIO YCIEIMTHOW MpodeccHoHanbHON M 00IIeCTBEHHOU
NEATEeIbHOCTH;, TOHUMaHHUE crenu@uku caMooOpa3oBaHus W NPodecCHOHATBHOMN
CaMOTIOJTOTOBKK B WMH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHUYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTHCA M TPYAHUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
HAa OCO3HAHHBIM BBIOOP cdepbl NPohecCHOHATHHOW TPYAOBON JEATEIHLHOCTH
B POCCHUHCKOM OOIIECTBE C yUYETOM JIMYHBIX )KU3HEHHBIX TJIAHOB, TOTPEOHOCTEN CBOECH
CEeMbH, OOIIIEeCTBA.

2) DKonoruyeckoe BOCHHUTaHHE — (OPMHUPOBAHUE DKOJIOTHUECKOW KYIBTYPHI,
OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K MPUPO/IE, OKPYKAIOIIEH cpe/ie Ha OCHOBE
POCCUHCKUX TPAJUIMOHHBIX JIYXOBHBIX IIEHHOCTEHW, HABBIKOB OXpPAaHBI, 3alIUTHI,
BOCCTAHOBIICHHSI TIPUPOJIbI, OKpYKarolenl cpeabl. LleneBbIM OpUEHTUPOM SBISIETCS
OCO3HaHHE HEOOXOAMMOCTHU MPUMEHEHUS 3HAHUSI €CTECTBEHHBIX U COIIMATBHBIX HAYK
JUISL Pa3yMHOIro, OEpeXJIMBOTO MPUPOAOINOIL30BaHUS B OBITY, OOILECTBEHHOM
MIPOCTPAHCTBE.

3) LlenHoCTH HAYYHOTO MTO3HAHUSI — BOCIIUTAHUE CTPEMIICHUS K TO3HAHUIO Ce0s
U JpyTuxX JIOjeH, Npupoabl U OOIIECTBA, K IMOJYYEHUIO 3HAHUM, KaueCTBEHHOIO
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0o0pa30BaHus C Y4E€TOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
LleneBbIMU OpUEHTHUPAMH SBISAIOTCA: (POPMUPOBAHUE JAESATENBHO BBIPAKEHHOIO
MO3HABATEJIBHOTO HMHTEpeca B O0JacTH (PUBMKUM C YYETOM CBOMX HWHTEPECOB,
CIOCOOHOCTEM, AOCTUKEHUM; MOJyUeHHE MPEJCTaBICHU O COBPEMEHHOM Hay4dyHOU
KapTHUHE MUpa, O JOCTWKCHMSIX HAYKM U TEXHHUKH, O 3HAYCHUM HAYKH B >KU3HU
poccHiickoro o0uiecTBa, 00ecrneyeHu ero 0e30MacHOCTH; MPUOOPETEHUE HABBIKOB
KPUTUYECKOTO MBILIUICHHS, OMNPEJEICHUs] JOCTOBEPHOM HayuyHOM HH(opManuu
U KPUTHUKA AHTUHAYYHBIX MPEACTABICHUM; pa3BUTUE M IPUMECHEHUE HABBIKOB
HAOJIIOICHNsI, HAKOIUIEHWS M CUCTEeMaTu3aluu (aKTOB, OCMBICICHHS OIbITa

B GCTCCTBCHHO-Hay‘IHOﬁ obacTu ITIO3HaHHA, HCCJIGI[OB&T@HBCKOﬁ ACATCIIBHOCTU.

Oco0enHocTH padoThHI yYuTEIs1 IO MPOrpaMme

[Tpu peanmzaruu JaHHOW IpOrpaMMBbl 3ajada Y4YUTEIsl COCTOUT B TOM,
9TOOBI CO3/IaTh YCJIOBHS JUII yYCBOCHUS OOYYarOIIMMUCS HOBBIX 3HAHUH,
NPHOOPETCHUSI WMH HOBBIX YMCHHMH W 3aKpCIUICHHUS HABBIKOB, HEOOXOIMMBIX
IUTS TIPOBEIeHUS (PU3NIECKUX IKCIICPUMEHTOB M aHAJIHM3a MMOJIYYeHHBIX Pe3yIbTaTOB.

Jliss pemieHust STOW 3aJadyd HEOoOXOAMMO HaIWYue B KaOWHETe (QU3HKH
00OpyIOBaHUS, KOMIUICKTYIOIIUX ¥ PACXOJHBIX MaTepUAIOB, TPEOYIOUTUXCS
VIS TIPOBEACHHSI CaMOCTOSITENIBHBIX paboT W pabor mpakTtukyma. [lepedeHb
npemaraeMpix  pabor  chopMupoBaH TakMM ~ o0pa3oM, YTO  IOJTOTOBKA
K WX TIPOBEJCHUI0O HE JO/DKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYJHCHHH —
BCE HEOOXOAMMOE [UIsl peaI3allMid IMPOTPAMMBI, KaK TMPaBUJIO, JTHOO HAXOJHUTCS
B KaOuHETe PU3UKH, TUOO JOCTYITHO B MOBCEAHEBHOM OBITOBOM OOMXO/IC.

[lepen HayanoM 3aHATHH  YYUTENIO PEKOMEHAYETCS CaMOCTOSTEIBHO
BBITIOJIHUTh BCE TEOPETUYECKUE 3aJaHus, CaMOCTOATENIbHBIE PabOTHl W PabOTHI
MIPAKTUKYMa, KOTOPBIE TODKHBI OYTYT BBIMOTHATH O0yJaroIfecs. DTO AaCT YUUTEIIO
BO3MOXXHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHUYECKHE IMPOOJIEMBI,
HO W TIOJTYYUTh KOHTPOJIBHBIC PE3YIbTaThl U3MEPEHUN M WX 00pabOTKH, KOTOPHIC
MOHAMOO0SATCA I JalbHEUIIEH TMPOBEPKHM TPABWIBHOCTH BBIIOTHEHHUS padoT
00yJaroMUMHCS.

[TockonmbKy OMHMM W3 TIABHBIX PE3yJbTaTOB Pal0OTHl YYHUTENIS B paMKax
BHCYPOUHOW JIEATETLHOCTH SIBJISICTCSI JIMYHOCTHOE pAa3BUTHE OOYYaromImXcs,
VUHUTETI0 PEKOMEHYETCsl TPU TMPOBEACHUW 3aHATAHA TO  MPOrpaMMe aKTHBHO
y4acTBOBAaTh B JEATEIBHOCTH OOYYalONIUXCs, KOHTPOJUPOBATH XOJ BBHITIOJHCHUS
UMHU DKCIIEPUMEHTAIBLHOW pabOThI, HAMPaBIsATh M KOPPEKTUPOBATh WX JICUCTBHSI,
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CBOCBPEMEHHO  yKa3bplBaTh HA  OMIMOKM HW  HEAOYETHI,  IOJCKAa3bIBATh
U JIEMOHCTPUPOBATh MPaBUJIBHBIC CIIOCOOBI BBIMOTHEHUS MPAKTUYECKOW padOTHI,
00CyXI1aTh TPUYHUHBI M BO3MOXKHBIE TIOCTIEJCTBUS JOMYCKaeMbIX OMMOoK. Bo Bpems
3aHATUN HE00X0UMO NOJAJICPKUBATh  J1I0OPOKENATEIbHYIO atMocdepy
COTPYIHHYECTBA.

Yuuteno CleayeT yYHTBIBATh, YTO JIOTMKA OCBOEHHUS IPOTPaMMBI
mpenoaraeT MocieoBaTeIbHOE W3YYeHHE MaTepuaja — CHadaja oOydJarommecs
JOJI’KHBI OCBOUTH 0a30BbIC MMPUEMBI U METOJIbI IPOBEICHUS (HU3UUCCKUX U3MEPEHUN
1 00pabOTKH IMOTy4aeMbIX PE3yJIbTATOB, a YK€ 3aTeM IPUMEHATh WX Ha MPAKTHUKE
0 CXEME «OT TMPOCTOTO K CIOKHOMY». lloTomy mpuMepHasi cxema MpOBEACHUS
3aHITHH 110 TPOTrPAMME MOXKET OBITh CIICTYIOIICH:

1) 0oOBSICHEHHE TEOPETHYECKOTO MaTepHralia 1o TeMe,

2) TOATOTOBKAa K BBINIOJIHCHHIO CaMOCTOSATEIBLHOW padOThl WM PadOTHI
NPaKTUKyMa — OOCYXKJCHUE 3aJlaHus, YCTPOMCTBA SKCICPUMCHTAIBHON yCTaHOBKH,
HEOOXOJIMMOTO TCOPETUYCCKOTO MaTepHalia, NPHEMOB W METOJOB MPSIMBIX
HKCIIEPUMEHTATBHBIX U3MEPEHHH, CITOCOO0OB X 00PaOOTKU U OIIEHKU MOTPEIIHOCTEN
U3MEPEHU;

3) mpoBeleHHE CaMOCTOSATEIbHON PaObOThI MM pabOTHI MPAKTUKYMa, KOHTPOJIb
PaBWIBLHOCTHU MPOBEACHUS U3MEPEHUN;

4) 00paboTKa  TONYYEHHBIX  OKCIEPUMEHTAIBHBIX  JaHHBIX,  OIIEHKa
MIOrPELIHOCTEN;

5) oOcyxkleHue pe3yJbTaToB OOPaOOTKH IMOJIYUYEHHBIX 3KCIIEPUMEHTATHHBIX
JTAHHBIX U TIPOBEPKA UX MPABUIBHOCTH.

B ciyuyae HexBaTku BpeMEHH Ha pean3alyio B KJIacce MyHKTa 4 TaHHOW CXEMBbI
PEKOMEHyeTCS  MPEMJIOKUTh OOYYarONIMMCSl  BBIMOJTHUTH  COOTBETCTBYIOIIHE
JEUCTBUSL J0OMa, a MyHKT 5 pealn3oBaTh B Hadaje CISAYIOIMIETO 3aHSATHS,
aub0 TPOBECTH HEOOXOAUMBIE OOCYXKIEHUS ¢ OOydYaloIHUMHUCS B TOPAJIKE

WHAUBUYaJTbHON paboTHI.



COJIEP KAHUE KYPCA BHEYPOUHOU JEATEJbHOCTHU
«OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA (PU3UKO-
MATEMATHUYECKHWA TPODNJIb)»

10 KJTACC

3ansaTue 1. [lorpemiHOCTH B IKCIIEpUMEHTE

Jekuyua «llorpemHoctu mnpsMbIXx u3MepeHuin». OOcyxknaercs mnpupoaa
BO3HMKHOBEHUS MOIPEIIHOCTEN, METOABI X MUHUMH3ALMH U OLIEHKHU.

Jekyusa «IlorpemiHOCTH KOCBEHHBIX H3MepeHui». OOCYyXIalTcs METObl
Y IPUEMBI OLIEHKH MOTPEMIHOCTEN KOCBEHHBIX U3MEPEHHU.

Hcnonvzyemvie mamepuansi. [4], yacts 1.

3ansitue 2. OueHKa NOrpenrHocTe NMPSIMbIX U KOCBEHHBIX U3MepPeHM i
Camocmoamenvnasa paboma «OueHKa NOTPEIIHOCTENH KOCBEHHBIX U3MEPEHUM

10 PE3yNbTaTaM MPSIMBIX U3MEPEHUN».

3anarne 3.  Ycpeannenme = usMmepenmii.  CuydailHasi ~ NOrPelIHOCTb.
KunemaTrnyeckne uzmepenust

Jexkyua «CnydaliHple TOTPEHIHOCTH». B COOTBETCTBUM C  ypOBHEM
MOJIFOTOBKHM OOYYAIOIIMXCSA U JIOCTYIMHBIM 000PYJOBAaHUEM MOKET OBITH MpOBEICHA
OJlHA U3 JIBYX paboT MpaKkTUKyMa.

Ilpakmukym Ne 1

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIOD CKOPOCTH
JIBUKEHUS 3€PHBIIIKA TIIIeHA B OyTHIIKE C BOJOM.

Obopyoosanue. 1limieHo, HAMOIHEHHAas BOJOW IUIACTHKOBAash  OyThUIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHJIOMEp, JTUHEHKA.

Kpamkoe onucanue pewenus. llpoBomutcst  cepusi  AKCIEPUMEHTOB
10 U3MEPEHUIO C TOMOIIBIO CEKYHIOMEpPa BPEMEHH MPOXOKICHHS 3€PHBIIIKOM MIIEHA
B TOJIIE BOABl HEKOTOPOrO (DUKCHPOBAHHOTO PACCTOSHUS BIOJb BEPTHKAIH.
Boluucnsiercst cpenHee Bpemsi JBHXKEHHMS 3epeH. PaccuuThiBaeTcsi  cpeaHss
YCTaHOBUBIIASICA CKOPOCTh 3TOr0 JBMXKEHUA. OIIEHUBAETCS OTPEIIHOCTb.

Onucanue cxodxceil pabomsl NpAKMuKyma: BCEPOCCHIMCKAas OJIMMIIMA/A

IIKOJIBHUKOB 110 (hu3MKe, peruoHanbHbIi dTan 2023 r., 3agayda «lImeHo u BA3KOCTHY

[9, 10].



Ilpakmuxym Ne 2

3aoanue. ColOepute yCTaHOBKY JJIA 3allyCKa IIapUKa B MOJET C HEKOTOPOU
BBICOTBI C (DMKCHUPOBAHHOM TOPU30HTAIBHOM HadalnbHOU cKopocThlo. Mccrenyiite
3aBHCHMOCTh BEPTUKAIBbHOW M TOPU30HTAIBHOW KOOPAWHAT INapHKa TpU TOJIETe.
Onpenenure CKOPOCTh LIApUKa B HAYaJle MOJIETA.

Obopyoosanue. CTaJlbHOM IIApUK, MYCKOBOE YCTPOMCTBO  (OTpPE30K
QTFOMHHHUEBOTO MPOQUIISA, MarHUT HEOJAMMOBBIA, JBa CTAJBHBIX IIAPHUKA), INITATHB
C JTAaIKOM 1 My(QTON, MAJISIPHBINA CKOTY, PYJIETKa, KOMMUPOBalIbHAs Oymara.

Kpamxkoe onucanue pewenus. OcyuiecTBisieTcsi cCOOpka MyCKOBOM YCTaHOBKHU.
[IpoBoauTCcs cepusi SKCHEPUMEHTOB MO 3aMyCKy IIapuKa B MOJET U U3MEPEHUIO
KOOPJMHAT TIaJICHUs IIapuKa OTHOCUTENIBHO TOYKU cOpoca. [1o momydeHHBIM JaHHBIM
paccuUMThIBAE€TCA HayajdbHasi CKOPOCTh MOJIETA IIapUKa.

Onucanue cxodxceil pabomsl NpaKmMuKyma. MEXKIyHApOJHAs OJMMIIHNAAA

1o sKcniepuMenTanbHon ¢usuke 2021 r., 3amauva «Ilymxka» [11].

3ansaTue 4. [Ipocreiiine reomeTpuyecKue u3MepeHm st

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaJbHOM TOYHOCTHIO TOJIIMHY MPOBOJOKHU
Y BHEIIIHUN JUAMETP WIJIbI, IJIOIIA b HAPUCOBAHHOM Ha TucTe Oymaru Gurypsl, 00bem
opycka. O1eHuTe MOTPEITHOCTH.

Obopyoosanue. IlpoBonoka, wrja or mmpumna (CO CTOYCHHBIM OCTPUEM),
n3o0pakeHue (GUTypsl CIO0XKHOW (POpMBI Ha pa3IMHOBAHHOW KBajpaTaMu Oymare,
JIEPEBSIHHBIN OPYCOK, TUHEHKA, I TAaHTCHIIUPKYJTb.

Kpamkoe onucanue pewenus. 1IpoBoadarcss U3MEpeHUs] TOJIUIUHBI MPOBOJIOKU
MetonoM psaaoB. [IpoBoauTcss U3MepeHre AuaMeTpa Uribl METOAOM IMPOKATHIBAHUS.
[IpoBoauTcst U3MepeHue mwiomaan GUrypsl METOJAOM MOJCYETa TUIONIAIN MO KIETKaM
CeTKH M3BecTHOTro mara. [IpoBoaurcs nusmepenue rabaputoB OpycKa U BBIYUCIICHUE
ero obbema. OIlEHMBAETCS TOTPEIIHOCTh HW3MEPCHHBIX BeaWYMH. [IpoBomuTcs

IIPOBCPKA MMPABUIBHOCTH U3MCPCHUA JUaMCTpPa UIJIbI C IOMOIIBIO INTAHTCHIIUPKYJIA.

3ansaTe 5. I'paduku IKcHepUMEHTANBHBIX 3aBUcMMOcTeld. ['paduueckas
00padoTKa JaHHBIX
Jexkyua «OdopmieHue rpadUKOB SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduueckas oOpaboTKa JAHHBIXY.
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OOcyxnaroTcs OCHOBHBIE IpaBwia O(QOPMIIEHUS TI'paUKOB 3aBUCUMOCTEN
(pu3HYECKUX BEIUYMH JIPYT OT ApPyra.

Camocmosamenvnaa padoma «lloctpoeHue rpa@uKkoB B COOTBETCTBUHU
C U3yYEHHBIMU IIPABUJIAMH C UCIIOJBb30BAHUEM T'OTOBBIX TAOJIHUILL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: MeTOAMYECKHE pekoMmeHnauuu lleHTpanpHON
MPEIMETHO-METOIMYECKON KOMHUCCHM IO OLIEHMBAaHUIO OQOpMIIEHUS T'papUKOB

Ha MPAKTUYECKUX TypaxX BCEPOCCUICKON OJMMITUA/IbI IIKOJIBHUKOB 10 pusuke [12].

3ansitue 6. O0padoTKa HEJHUHEHHBIX 3aBHCHMOCTeN: JIMHeapu3alus, MOACYeT
IJIOIIAIM MO/ rPadMKOM, MOCTPOEHHE KAacaTeJbHbIX K rpaduky

Jekyua «JluHeapuzanusi SKCIEPUMEHTANBHBIX 3aBHCUMOCTEH W JIpyrHe
rpaduyueckure cnocoobl 00pabOTKU JaHHBIX.

OOcyxmaeTcss  METOA  3aMEHBl  TMEPEeMEHHBIX  TpH  JIHHEApU3aIluu
OKCIIEPUMEHTAIBHBIX 3aBUCUMOCTel. OOcCyxkmaercss (U3MUECKUN CMBICT TUIOIIATN

noJ1 rpauKoM U yrioBoro ko3 @uiimeHTa KacaTelIbHON K rpauKy.

3anaTne 7. WM3MmepeHue 3aBHCMMOCTH KOOPAMHATBHI TIPAHUIBI 00J1aCTH
HAMOKAHUS OT BpeMeHHU. JIuHeapu3anus 3aBUCUMOCTH

Ipaxkmuxym

3aoanue. BeipexbTe n3 OyMakHOH candeTku JeHTy JiuHoM 30 ¢M U IIUPUHOK
2-3 cm. OnyctuTte KOoHer OyMa)KHOM JICHTHI B BOY U BKJIIOUNTE CeKyHaoMmep. M3yaure
3aBUCUMOCTHh KOOPJMHATHI TPAHUIIBI 00JACTH, MPOIUTABIIEHCS BOJION, OT BPEMEHHU.
Omnpenenute xapakTep dTOU 3aBUCUMOCTH.

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

Kpamkoe onucanue pewenus. CTaBUTCA ONBIT MO HW3YUYCHUIO JIBIKCHHUS
rpaHUllbl HaMOKaHUs OymaxkHo#l canderku. Mcmomp3yeTcss 3aMeHa NEpPEeMEHHBIX
JUTSL JTMHEApU3allii 3aBUCHUMOCTA M TIOCTPOCHHS JIMHEWHOTo Trpaduka, KOTOPHIM
BIIOCJIEJICTBUU MO3BOJISIET CYJIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomol npakmuxyma: [S5], 3agaua Ne 32 «Hamokanue

TKaHHN».

3ausTue 8. U3yueHue ynpyroro rucrepe3muca
Ilpakmukym
3aoanue. 3akpenuTe ¢ MOMOILBIO 3a)K1UMa JIMHENKY Ha ctoje. [IpoieHbTe 1yXKy

3aKuMa B KOJIBIIO 0OaHKOBCKOM PC3UHKHU. 3auermTe KPIOYKOM AMHAMOMCTpPaA KOJbIO
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pe3uHkd. M3MmepbTe 3aBUCUMOCTH JUIMHBI PE3MHKH OT  PACTATHBAIOLIECH  CHUJIBI
Ipyu Harpyske (pacTskeHuH) U pasrpyske. [Iposenure uzmepenus c¢ marom B 0,5 H,
MIpU KaXxa0M u3MepeHuu aenaite 3aaepxky B 30 c. [loctpoiite rpaduk n3MepeHHOM
3aBUCHMOCTH, ONHMIINTE €€ xapakrep. Craemaite NPEANONOKEHUS O MPUYNHAX
HaOo1aeMoi 3aBUCUMOCTH. Paccuuraiite, B Kakux mpenenax JexKUT Ko UIreHTt
KECTKOCTH PE3MHOBOIO KoJiblia. MCronb3ys MOJIyYEeHHBIE aHHBIC, PACCUMTAWTE,
KaKyH0 SHEPI'UIO MMOIVIOTHIIA PE3UHKA 3a BPEMSI IPOBEACHUS N3MEPEHHUIA.

Obopyooesanue. Jlunerika, 3auM, TUHAMOMETpP € TpejaesioM usMmepenuit 5 H,
PE3UHOBOE KOJIBIIO (PE3UHKA JiJIsl OAHKHOT), CEKYHJIOMED.

Kpamxkoe onucanue pewienus. BbINOIHIETCS OMBIT 110 U3YYEHUIO 3aBUCUMOCTH
CWJIbl YNPYTOCTH PE3UHOBOTrO KOJbLA OT €r0 JJIMHBI IPU MOCTENEHHOM YBEJIMYEHUU
U TPU MOCTENEHHOM YMEHBIIEHUHW pacTsaruBaroiied cuibl. Habmonaercs siBneHue
yOpYroro rucTepe3uca. JIBe MNOJydYeHHBbIE HSKCIIEPUMEHTAIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAUH I‘pa(i)I/IK. HpOBO)II/ITCSI dHAJIN3 IMMOJYYCHHBIX PE3YJIbTATOB.

3ansatue 9. HaxokaeHue Maccbl JIMHEHKM M MINPUHIA €  [OMOIIBIO
YPABHOBEIIMBAHMS PbIYara

IHpaxkmuxym

3adanue. Onpenennure ¢ MaKCUMaIbHOW TOYHOCTBIO MacCy IIMPHUIA U Maccy
JINHEVKH.

Obopyoosanue. npuir oo6bemom 20 MJ1, IMHEHKA, CTaKaH C BOJIOM.

Kpamxkoe onucanue pewenus. K KOHIy JMHEWKH, KOTOpas HCIOJIb3YETCA
B KauecTBE pbluara, MoJBelmnBaeTcs mmnpul. M3mepsiercs: 3aBUCUMOCTh KOOPAUHATHI
TOYKH OTIOPBI YPABHOBEIIEHHOTO phluara 0T 00beMa BojIbl B mimpuiie. [1o momydeHHBIM
JAHHBIM ONPEAEIISIIOTCS Macca MIIPULa U Macca JIMHEHKH.

Onucanue cxodceil pabomvl NPaKmMuKyma: PETUOHATBHBIM 3Tall OJUMIIHAIbI

M. JIx. K. Makcsema o pmsuke, 2014 1., 8 kiacce, 3a1ada « HenecTpyKTHBHBIN aHATH3Y.

3anstue 10. U3mepenne ko3gppuumneHTa 3HePpreTHYIECKUX NMOTEPh NMPH OTCKOKE
HIAPHKA OT MOBEPXHOCTH

Ilpakmukym

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

JUIsL IBYX TUIOB IapukoB. Ompenenure Xapaktep 3aBucuMoctu. Obopydosanue.
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[ITapuk 11 HACTOJBHOIO TEHHMCA, PE3UHOBBIA IIApUK

«TIOTIPBITYH», PYJIETKA, MAJSIPHBIA CKOTY.

Kpamxoe onucanue pewenus. IIpOBOOUTCSA ONBIT IO HM3MEPEHHUIO BBICOTHI
OTCKOKAa WIapHKa IIOCJIE COYNApeHUs C IMOBEPXHOCTbIO T'OPU30HTAIBHOIO CTOJIA
B 3aBHCHMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBoaATCS AJIs ABYX TUIIOB IIAPUKOB.
JIns pe3ruHOBOro IMApUKa 3aBUCUMOCTB SIBIISIETCS MPSMOW MHPONOPIMOHATBHOCTEIO,
JUIsl IIapUKa OT HACTOJIBHOIO TEHHUCA 3aBUCUMOCTb HE SBISETCS TaKOBOM.

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

3ansaTue 11. OnpenesieHue TenJa0eMKOCTH TBEPAOIo TeJia

Ilpakmukym

3adanue. Onpeaennure ¢ MAKCUMaJIbHON TOYHOCTBIO TETUIOEMKOCTb IPY3HKa.

Obopyoosanue. I'py3uk maccoit 50 r, ctakan o0beMoM 0,2 J1 ¢ BOJ1I0M KOMHATHOU
TEMIIEpPaTypbl, EMKOCTb C TOpsiYeil BOJIOHM, JBa TepMOMETpa, cal(eTKku, MOJHOC,
HUTb.

Kpamxoe onucanue pewenus. IIpoBOOUTCS OMBIT IO U3MEPEHUIO TEMIIOEMKOCTH
rpy3MKa METOJIOM II€pEHOCa €ro M3 XOJOJHOW BOIBI B ropsAudyro. OlueHuBaeTcs
U3MEHEHNE TEMIEPATYPhI XOJIOIHON BOJBI 32 CUET MOJYYEHUs KOJIMYECTBA TEIIOTHI

OT TOpSIYEro TPy3HUKa.

3ansatue 12. U3mepeHue TtemmepaTtypbl PyK 3KCIEPHMMEHTATOPA WU JaBJICHUS,
KOTOpPO€e MOI'YT CO3/1aTh €ro Jerkue

Ilpakmukym

3adanue. 1) Ompenenutre BHYTpeHHee ceueHue Tpyoku. Iloacoenuuute
K mmpuiy ooseMom 20 M TpyOKy ¢ TIOMEIICHHOW B HEe Karjied BOJbI. 3aXMUTE
IITPUIL B JIAIOHSAX U HArpeBaTe ero TakuM o0pa3oM B TeueHue 5 MUHYT. M3mepbTe
nepeMelleHre Karm 1o TpyOke. Mcnonb3yss MNONydYeHHBIE JaHHBIE, OLEHUTE
TEMIIEpaTypy PYyK 3KcrepuMeHnTaTopa. 2) Jloxkaurech, KOrja LINPUIl CHOBA MPUMET
KOMHATHYIO TeMmIiepatypy. BayBas Bo3ayXx B CBOOOJHBIN KOHEI TPYOKH, U3MEPHTE
NepeMeIleHre Kalljy MPU MaKCUMaJlbHOM JIaBJICHUH BO3/1yXa, CO3aBaeMOM Ha KOHIIE
TpyOKu. Micnionbs3ys mosTydeHHbIE TaHHbBIEe, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKHUE SKCIIEPUMEHTATOPA.

Obopyoosanue. lnpunr oobemom 20 mit, TpyOka oT UHGY3UOHHOW CUCTEMBI,

BO/JIa, TUHEHKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuiy o6bemom 20 M1 TOACOECTUHSIETCS

TpyOKa C MoMeIeHHOM B Hee Kariel Boabl. [Inpull HarpeBaeTcs pykaMu, U3MepseTcs
nepeMelleHre Karmiu no Tpyoke. Ha ocHOBE JaHHBIX O CEUCHHHM TPYOKHU U 00BEME
BO3/lyXa B HINPHUIIE PACCUUTHIBACTCS TEMIEpaTypa pyK SKCIEpPUMEHTaTopa.
2) Wcnonw3ys Ty K€ YCTAHOBKY, AIKCIEPUMEHTATOP CO3/ae€T JaBJICHUE BHYTPHU
cBoOOnHOrO KoHIa TpyOku. Karuist Boabl mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUM OIIEHMBACTCS MaBJICHUE, KOTOPOE MOTYT CO3/1aTh JIETKHE
AKCTIIEPUMEHTATOPA.

Onucanue cxooceti pabomvl npakmuxkyma: 1) 3aKIIOYUTENbHBIA JTall
BCEPOCCUICKON OTMMMMAbI IKOJIbHUKOB, 2023 1., 10 knacc, 3agaua «HaceleHHbIH

nap», myHKT Ne 1 [13, 14].

3anstue 13. DPpPekTuBHBIN KOIPPUIHEHT KeCTKOCTH cucTeMbl. Onpeneaenne
MoayJsi FOHra npoBoJioku ¢ nomombi0 peryara. OnpeaesieHue npejaesaa ynpyrom
aepopmManuu

Hpaxkmuxym

3adanue. Onpenennure ¢ MAaKCUMaIbHON TOYHOCTHIO MOTyJIb KOHra mpoBoJIOKH.

Obopyoosanue. 1llTaTuB ¢ nByMsl Jlalikamu, IIPOBOJIOKA, JIMHEWKA JIepEBIHHAS
mHOM 50 cM, rpy3sl Maccoil o 50 r, ABa KaHLEISIPCKUX 3aKUMA.

Kpamxkoe onucanue pewenus. JInHenka NMOABEIIMBAETCS HA MPOBOJIOKE Tak,
YTOOBI MMOJTYYUJICS CUIIBHO HEPAaBHOIICUUH pbIyar. bmkHUN K TOYKe 1MojiBeca KOHEIl
FOPU30HTAIIBHOW JIMHEMKU OMUPAETCA CHU3Y Ha JalKy mTatuBa. K Ipyromy KoOHIly
JUHEWKU TMOJBEIINBAIOTCS Tpy3bl. M3Mmepsercss 3aBUCUMOCTh CMEIICHUS KOHIA
JIMHENKH, K KOTOPOMY IOABEIIMBAIOTCS IPY3bl, OT UX CyMMapHOU maccel. Ha ocHOBe
MOJYYEHHBIX JAaHHBIX U F€OMETPUUYECKUX IMAPAMETPOB YCTAHOBKU PACCUUTHIBACTCS
Moxayiib FOHra npoBosioku.

Onucanue cxodiceu pabomsi npakmuxyma: [6], 3agaga Ne 9.30.

3anstue 14. U3mepenue k03 GuuneHTa MOBEPXHOCTHOIO HATSIZKEHUSI METOA0M
0TpbIBA

Ipakmukym

3aoanue. llpuaymaiiTe cmoco0 uU3MEpeHUsi CWIbl, KOTOPYK TpedyeTcs
MPUIOKUTh K MPOBOJOYHOW paMKe MJi TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenure HKCHEPUMEHT U OLCHUTE KOIPOUIMEHT MOBEPXHOCTHOTO
HATSKEHUS BOJIBI.
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Obopyoosanue. KroBera mupokas ¢ BOJ0M, TPOBOJIOKA, BEChI, HUTh.

Kpamxkoe onucanue pewenus. 1IpoBOAUTCS ONBIT IO U3MEPEHUIO CHUIIbI OTPBIBA
IIPOBOJIOYHOM PaMKH OT MOBEPXHOCTH BOJBI IIPU PA3JIMYHBIX MEPUMETPAX PAMKHU.
[IpoBoauTcs orieHKa KO3 PUIIMEHTa TOBEPXHOCTHOT'O HATSAKEHUS BOBI.

Onucanue cxooiceti pabomsl npakmuxyma: [7], 3amada No 331.

3ansatue 15. OmnpeneseHne TOYKH POCbl. 3HAKOMCTBO € JJIEKTPHUYECKHUM
KOH/JEeHCATOPOM

Ilpakmukym No 1

3aoanue. OuieHUTE BIAXHOCTh BO3yXa B KOMHATE.

Obopyoosanue. Ilpobupka CTEKJIsSHHAs, MaJCHbKUE KYCOYKU JIbJA,
TEPMOMETpP, TaOJIUI]a 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TMapa BOABI OT
TEMIIEPATYPHI.

Kpamxoe onucanue pewenus. B mpoOUpKy C BOJOW MOCTENEHHO J00aBIISIIOT
KYCOUKH JIbJia U JTOKHUAAIOTCS MOMEHTA BBICTYIIJICHUS Kareidb POChl HA MMOBEPXHOCTH
npobupku. Ilo monydeHHBIM JaHHBIM O TEMIIEPAType TOUYKE POCHI C MOMOIIBIO
TaOJIUIBI 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TIapa BOJbI OT TeMIIEpaTyphl
OTpeJieNsieTCs] OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxooiceti pabomwt npaxmuxyma. [8], rmaBa Ne 3, mabopaTopHas
pabora Ne 9.

Ilpakmuxkym Ne 2

3adanue.  Ompepenure ¢  MaKCUMaJIbHOW  TOYHOCTBIO  OTHOIICHHE
AIEKTPUUECKUX EMKOCTEH JIBYX KOHJIEHCATOPOB.

Obopyoosanue. 1Ba  DICKTPOIUTUYECKUX  KOHAEHCATOpa, BOJIBTMETP,
Oatapeiika, COeJMHUTENIbHBIE TTPOBO/IA.

Kpamxkoe onucanue pewenus. 1IpoBoaUTCS ONBIT MO 3apsiiKe KOHAEHCATOpa
OT JpYroro 3apaHee 3apsyKEHHOTo KoHjAeHcartopa. M3MmepsroTcs HampsiKeHUs
Ha KOHJIEHCATopax 10 U IO0cie NOAKIIoYeHU. ONeHnBaeTCs OTHOLIEHUE €MKOCTEN
KOHJIEHCAaTOPOB.

Onucanue cxodiceti pabomsl npakmuxyma: [6], 3agaua Ne 10.22.

3ansTue 16. U3yueHue npouecca pa3psiiku KOHIeHCATOpPa

Ipakmukym

3aoanue. VI3yunte 3aBUCUMOCTDH HAMps)KEHUs] HA KOHIEHCATOPE OT BPEMEHHU
mpu ero paspsake. Onpenenure eMKOCTh KOHAEHCATOpA.

Obopyodosanue. INEKTPOIUTUUECCKUN KOHIEHCATOP, BOJLTMETpP, OaTapeiika,

CCKYHIAOMCP, COCAMHUTCIIBHBIC ITPOBOJA.
15



Kpamxkoe onucanue pewenusa. IlpoBoautcsa usmepeHne 3aBUCUMOCTH
HaIpsDKEHUS Ha pa3pshKarolieMcsl KOHAEHCAaTope OT BpeMeHHU. JlenaeTcs olieHka
€MKOCTH KOHeHcaTopa. B kauecTBe conpoTUBIEHUS Il pa3psiKU KOHAEHcaTopa
BBICTYIIA€T BHYTPEHHEE COMPOTUBJICHUE BOJIBTMETPA.

Onucanue cxooiceti pabomul npakmuxyma: [5], 3agaua Ne 10 «3yuyenue

cBeToanoma» (dacth Ne 1).

3austue 17. Onpenesnenne yieJabHOr0 CONPOTUBIEHUS MATEPHUAJIA TPOBOJIOKHU

Ilpakmukym

3aoanue. Onpenenure yneabHOE COMPOTUBIICHUE MTPOBOJIOKH.

Obopyoosanue. JIpa MynbTUMETpa (B pEKHUME BOJBTMETPA M aMIepMETpa),
COCIMHUTEIbHBIE TMPOBOAA,  Oarapeiika, oOpaslbl  NPOBOJIOKH,  JIMHEHKA,
MUKPOMETP.

Kpamkoe onucanue pewenus. Wccnenmyemass TpOBOJOKAa COEIUHSAETCS
MOCJIEIOBATENIbHO C aMIIEpPMETPOM MW MOJKIoyaeTcss K Oarapeiike. [lapamnensHo
Yy4acCTKY IIPOBOJIOKH MOJKITIOYAETCs BOJILTMETp. M3 oTHOIIEHUS TOKa3aHuii mpuOopoB
PacCUUTBHIBAECTCS CONMPOTHUBIIEHUE YYacTKa IMPOBOJIOKH, IOCJIE YEro U3MEPSIOTCS €ro
reOMETpPUYECKUE pa3Mepbl. M3 MOMy4eHHBIX [aHHBIX ONpPEHENISIeTCS YIEIbHOE
CONPOTHUBIICHUE MaTepuaia, u3 KOTOPOro U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxodicell pabomel npaxmuxyma. MexnyHapoaHass OJMMIIHAAA

o dKcrepuMeHTanbHon pusnke 2022 r., 3amaya «Majioe COnpoTHBICHUEY.

3ansaTue 18. HN3mepenne BOJILT-aMIIEPHOM XapaKTePUCTUKHU
MOJIYIIPOBOJHMKOBOI0 IU0AA

Ipaxkmukym

3aoanue. VIamepbTe 3aBUCUMOCTb CHJIBI TOKa, MPOTEKAIOIIETO Yepe3 U0,
OT TO/JAaBaeMOr0 Ha HETr0 HAmpsbKeHWs (B MPSMOM W OOpaTHOM HaIpaBlICHUN).
[TocTpoiiTe rpaduk BOIBT-aMIIEPHON XapaKTEPUCTUKH THOA.

Obopyoosanue. BonbTMeTp, aMmmepMeTp, COCIUHUTENbHBICE MPOBO/A,
MOJIYNIPOBOJHUKOBBIN MO, MAKETHAs IJ1aTa, IEPEMEHHBIA pe3ucTop, OaTapeika.

Kpamxkoe onucanue pewenus. IIpoBoguTcst 3kCepuMeHT 1o u3amepenuto BAX
Mo/ia B IPSIMOM UM OOpAaTHOM HalpaBJICHUH.

Onucanue cxooxceti pabomer npaxmuxyma: [8], rmaBa Ne 4, nmaGopaTopHas
pabota Ne 9.

3anaTne 19. OneHka BeJUYMHBI TOPHU3OHTAJIBHONH COCTABJAKOIIEH
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MATHUTHOMMHAYKIMA MATHUTHOTO NOJs1 3eMJIn

Ilpakmukym

3aoanue. OueHUTe MOIYyJb TOPU3OHTAIBHOM COCTABIAIOIIEH BEKTOpa
MarHUTHOW MHAYKIIUW MAarHUTHOTO TOJIS 3€MJIH.

Obopyoosanue. Kommnac, conenoun (nuamerp 10 cm, 150 BUTKOB),
1a00paTOPHBIA OJIOK MUTAHUS, TPAHCIIOPTHUD.

Kpamkoe onucanue pewenus. 1IpoBOAUTCS SKCIEPUMEHT MO OIPEACIICHUIO
IPOCTPAHCTBEHHOM OPUEHTAIIMK BEKTOPA UHAYKIIMH MAarHUTHOTO MOJIsl, CO3/[aBa€MOr0
Ha OCH COJICHOMJIA TIPU CYIEPIIO3UIIMH MAarHUTHOTO IMOJIS 3€MJIM 1 MarHUTHOTO TOJIs
COJICHOU/IA, B 3aBUCUMOCTHU OT CUJIbI TOKA B BUTKaX cosieHou 1a. 1o 3Toit 3aBUcUMOCTH
ONpENENsieTC MOJYJb TOPU30HTAJIBHOM COCTABIIAIONIEM BEKTOpA MAarHUTHOMU
WHYKIIUA MAarHUTHOTO MO 3eMITH.

Onucanue cxooiceti pabomwt npakmuxyma. [8], rmaBa Ne 4, mabopatopnHas
pabota Ne 12.

3ansaTue 20. U3mepeHue 3aBHCHMMOCTH BeJUYUHBI MATHUTHOW WHIYKIMH
MArHMTHOIO MOJISI MATHUTA OT PACCTOSTHHUSA

Ipaxkmuxkym

3adanue. VI3yunrte 3aBUCUMOCTh BEJIMYUHBI MArHUTHONW MHIYKIIMA MarHUTHOTO
[OJISI MOCTOSSHHOI'O MAarHWTa Ha €ro MpOJOJbHON OCH CHUMMETPHUHM OT PACCTOSHUS
MEXIY LIEHTPOM MAarHuTa U TOYKON U3MEPEHUM.

Obopyoosanue.  CMapTdoH ¢  TPEAYyCTAHOBJICHHBIM  IPOrPAMMHBIM
oOecrieyeHUEM i1 U3MEpPEHUs BEIUYMHBI MArHUTHOTO TIOJS, HWIMHAPUYSCKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C mOMOIIBIO TaTYNKOB cMapT(OHA TPOBOIUTCS
MpsIMOE U3MEPEHUE BEJIMYMHBI MAarHUTHOW WHIAYKIIMM MAarHUTHOTO MOJs Ha OCH

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

3anstue 21. Ha0/1on1eHne MAarHMTHOTO TUCTEPe3Uca

Ipakmukym

3aoanue. HamoTaliTe HECKOJBKO BHUTKOB  H30JHUPOBAHHOIO IPOBOJIA
Ha UWJIMHJIPUYECKYIO YacTh Jlanku ITatuBa. llogHecutre Topen nanmkd OJIU3KO

K IIOJJOXCHHIO JaTdYhMKa MArHuTHOI'O IIOJIA MOOMIIBHOTO TCJ'IC(l)OHa. Hoz[aﬁTe
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ANEKTPUYECKU TOK B TPOBOA. M3MephTe 3aBUCHMOCTH BEIMYHMHBI HHIYKIIHH
MarHMTHOTO TOJISi HAa TOPIIE JAalKH OT CHJIBI MPOTEKAIOMIETO Yepe3 MPOBOJ TOKa.
st ATOrO BHAUajJe TOBBIIANTE 3HAYEHWUS  CHJIBI  MPOTEKAIOIIET0 TOKa
710 MAaKCHUMAaJTbHO BO3MOYKHOT'O 3HAYCHHS, a TOTOM ITOHMKANTE IO HYJIEBOTO 3HAYCHUS.
3areM CMEHUTE TMOJIAPHOCTh TMOJKIIOYCHHS HCTOYHHKA TOKA W TOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduK, OMUCHIBAIONIUN 3aBUCUMOCTh BETUYMHBI MATHUTHOW WHIYKITUU
Ha TOPIIE JIAKU OT CHJIBI IPOTEKAIOIIETO Yepe3 MPOBO/I TOKA.

Obopyoosanue.  CMapTdoH ¢  TPEAYCTAaHOBJICHHBIM  MPOrPAMMHBIM
oOecrieueHUEM JIJII M3MEPCHHSI BEJIUYMHBI MarHUTHOTO TIOJISA, INTAaTHB C JIBYMS
JanKaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh JKENE3HOW (WM JIpyrod IKene3HbIH
CEpJICYHUK), JTa0OPATOPHBIM WCTOYHHWK THUTAHUSA, OJHOXWIBHBIA W30JUPOBAHHBIN
IPOBOJI, BBIICPKUBAIONIUNA MAaKCUMaJIbHBIH TOK J1aDOpPaTOPHOrO0  HMCTOYHHUKA
TUTaHUS.

Kpamxkoe onucanue pewenus. Jlanka mTatuBa oOMaTBHIBAETCS HECKOJIBKHUMHU
BUTKaMH TOJICTOTO HW30JIMPOBAHHOTO TMpoBoja. C TIOMOINBIO J1abOpaTOPHOTO
MCTOYHHKA MMUTAHUS Yepe3 MPOBOJ] MPOIYCKACTCS ANEKTpUIecKuii Tok. CHavama TOK
NPOMYCKAIOT B OJIHOM HANPAaBICHUH C TIOCTEIICHHBIM YBEJIUYCHHWEM CHIIBI TOKa
M ee TOCIHCAYIONIMM  yMEHBIIEHHWEM, TIOTOM  MPOIEAYpY  IOBTOPSIOT
IUIS TIPOTHBOIIOJIOKHOTO HAmpaBlieHUs: Toka. [Ipu 3TOM wu3MepseTcss BEIUYHHA
WHIYKIIMA MarHUTHOTO IIOJIS Ha TOPIIC JIANKH IITaTHBA C TIOMOIIBI0 MOOWIBHOTO
tenegona. CTpOUTCS 3aBUCUMOCTh BETMYMHBI UHAYKIIMM MAarHATHOTO TOJISL OT CHJIBI
IPOTEKAIONIeTo Yepe3 mpoBoj Toka. OOCykmaeTcs: MOydeHHBIH TpaduK U SBICHUE

MAarouTHOI'O TUCTCPC3UCaA.

3anstue 22. U3yueHue padoThl 3JeKTPOABUTATE/IsI M TUHAMO-MAIINHBI (4ACTh
Jekyua «NeKTpOJBUraTelb U 3JIeKTporeneparopy. O0Cykaaercss UCTOPHUs
M300peTEeHUsT  DJIEKTPOJBUIaTeNIi M  COBEPIICHCTBOBAHMS €r0  KOHCTPYKIIHH.
OnuceiBaeTcsl BHYTPEHHEE YCTPOUCTBO 3JEKTPOABUTATENS U AJEKTPOreHEpaTopa.

Pazbupatorcs TeopeTuueckue 3aj1auu 1o JaHHOU TeMe.

3anstue 23. U3yueHue padoThl 3JIeKTPOABUIaTEISI H JTMHAMO-MAIIUHBI (4ACTh 2)
Ilpakmukym
3aoanue. 1) IlpoBenuTte cepuro HIKCIEPUMEHTOB U UBMEPHTE 3aBUCUMOCTD CHJIbI
TOKa, BbIpa0aThIBAEMOM T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHUJIbI, MPUII0KEHHOTO

K ero Baiy. 2) [IpoBeaute ceputo SJKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMYNHBI
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HaIlpSDKEHMsI, TOJAHHOIO Ha DJJEKTPOABUTraTelb, OT YacTOThl €ro BpalleHUs
1 MEXAaHWYECKON Harpy3KkH €ro Baja.

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

Kpamxkoe onucanue pewenus. 1IpoBOaATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpaOATHIBAEMON T'€HEpPaTOpOM, OT BEJIWYUHBI MOMEHTA CHIIbI,
OPWIOKEHHOr0 K ero Baiy. [IpoBOAMTCA ONBIT MO HM3YYEHUIO CBS3M BEIUYUH
HaIpSDKEHUs, IOJAAHHOTO Ha OJJEKTPOABUIaTENb, OT YacTOThl €ro BpalleHUs
Y MEXaHUYECKOW Harpy3KH €ro Bajia.

Onucanue cxoorcux pabom npakmukyma: 1) MexnyHapogHas oJaummnuaga
1o 3KcrepuMenTanbHou puszuke 2018 r., 3anaya «KMOTOPUHK C pETYKTOPOMY, ITYHKThI
NeNe 1-4; 2) MexayHapoiHasi OJIMMITHAAa 10 dKCIepuMeHTanbHol (usuke 2022 r.,

3agaya «@oHapby», MyHKTHI NeNo 14,

3ansaTne 24. N3ydyeHue 3aBHCMMOCTH MepUoOAa KoJeOaHWl  JIMHEHKH
HA IWJIMHIPUYECKOI MOBEPXHOCTH OT PAINyCa ee¢ KPUBU3HbI

Ipaxkmuxym

3adanue. Onpenenure XapakTep 3aBUCUMOCTH Mepuoia KoieOaHuil JIMHEWKH,
MOJIOKEHHOW Ha MWIMHAPUYECKYIO IOBEPXHOCTb, OT paguyca KPHUBU3HBI 3TOMU
OBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3HOro pajuyca (Hampumep, pasIndHbIC
UUINHAPUYECKUE COCYBI), INHEWKA, CEKYHAOMED.

Kpamkoe onucanue pewenus. IlpoBomutcs cepusi NOPSIMBIX H3MEPEHUUN
3aBUCHMOCTH TIEPHOJIa KOJICOAHWH JWHEWKH, IOJOKCHHOW Ha IUIHHIPUICCKYIO
MIOBEPXHOCTh, OT pajuyca KPUBU3HBI 3TOW MOBEPXHOCTU. MCMONB3YIOTCS METOIBI

JIMHCAapHU3alnuu 1 Fpa(l)I/I‘-IeCKOFO dHaJIn3a SKCIICPUMCHTAJIBHBIX JdHHBIX.

3anstue 25. U3yyeHue 3aBHCHMOCTH AMIUIMTYAbI KOJe0aHUN TNPYKUHHOTO
MasiTHUKA OT BPEMEHHU

Ipakmukym

3aoanue. VI3MepbTe 3aBUCUMOCTh aMIUIMTYJBl 3aTyXaloIIUX KojeOaHU
MPYKUHHOTO MasiTHUKa OT BpeMeHH. [IpoBephTe rumore3y o0 3KCIOHEHIHATIbHOM

Xapakrepe MOJTy4YE€HHOU 3aBUCUMOCTH.
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Obopyoosanue. 1IpyxuHa 0T TuHaAMOMeTpa ¢ npezaesnom usMmepenuit 1 H, rpys
Maccoit 150 r, cekyHaomep, IITaTUB C JIAKOW U My TOM, JIMHEHKA.

Kpamxoe onucanue pewenus. IIpoBomMTCA HKCHEPUMEHT IO MPSMOMY
M3MEPEHUI0 3aBUCUMOCTH AaMIUIMTYJbl 3aTyXarolMX KoJIeOaHUN MpYKMHHOTO
MagTHUKa OT BpeMmeHu. Ctpoutcs rpaduK HCCIECIOBAHHOW  3aBUCUMOCTH

B JIMHCAPHU30BaAHHOM BHUC.

3ansaTue 26. I3mepeHue aKTUBHOIO M PeAKTHBHOI0 CONPOTUBJIEHUI KATYIIKH
HHAYKTHBHOCTH

Ilpakmukym

3aoanue. CoOepuTe AIEKTPUUECKYIO LIENb U3 MOCIEI0BATENbHO COEINHEHHBIX
pe3ucropa M KaTylIKd WHAYKTUBHOCTH. IIpoBenute wu3MepeHue 3aBUCUMOCTH
HaIIPsDKEHUs HAa PE3UCTOPE OT YacTOThI I10JABA€MOr0 Ha J3TY LENb HAIPSIKCHUS.
[Io mony4eHHBIM [aHHBIM OIIPENECINTE AKTUBHOE COINPOTHUBIICHUE U PEAKTUBHOE
COIIPOTUBJICHUE KAaTYIIKU UHAYKTUBHOCTU. PaccynTanite MHIYKTUBHOCTD KATYIIKH.

Obopyoosanue. KaTymika HHIYKTUBHOCTH, PE3UCTOP C COINPOTUBICHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBIICHUIO KAaTYUIKU MHIYKTUBHOCTH, COEUHUTEIbHbBIE
IpOBOJIa, T€HEPATOP HU3KOM YacTOThI, ocUMuIorpad WM BOJBTMETP HNEPEMEHHOTO
HaIIPSKEHHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercs  dJEKTpUUYECKas  LeENb
U3 IIOCJIEAOBATEIIBHO COCAUWHEHHBIX pE3UCTOpPAa M KATYIIKUM HWHIYKTHMBHOCTH.
Ha o1ty nems mnopaercs mnepemeHHoe Hanpspkenue. [IpoBomurcs wusMepeHue
3aBUCUMOCTH HAIIPSDKEHUSA Ha pE3UCTOpE OT YacTOThl IIOAABAEMOIO0 Ha IEMb
HalpsDKeHUs  (aMIUIMTyJa  HANpsDKEHUWs Ha  BCEM  LENH  MOCTOSIHHA).
[To Hu3kouacTOTHOM oOOsiacTH Tpaduka ONpeAeNseTcs aKTUBHOE CONPOTHBIICHUE
KATYLIKW HHIYKTUBHOCTH, 10 BBICOKOYaCTOTHOW YaCTH ONPEAEIAETCS UHAYKTUBHOCTD

KaTYIIKH.

3ansrtue 27. 3Byk. Ocunsuiorpamma 3Byka. Clekrp 3ByKa

Jlexyua «BBeneHre B SKCIIEPUMEHTAIBHYIO aKyCTUKY». BBOAATCS OCHOBHBIE
MOHATUA aKycTUKHU. OOCyXkIgaeTcs MEXaHHKa pPACHPOCTPAHEHHS aKyCTUUYECKUX
KoneOanuil. BBoauTcs moHsiTHE TOHA W 00epToHA. OOCYXKIAIOTCS METObI
UCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. IlpoBenure cepui0 SKCHEPUMEHTOB IO 3alMCU  OCLWIJIOTpamMM
U CIEKTPOB TJACHBIX 3BYKOB OAHOW 4YacToTbl. ONMUIINTE OCHOBHBIE OTJIMYHUSA
B OCLIMJIJIOTpamMMax JJIsl pa3HbIX IJIacHbIX 3BYKOB. OTBEThTE Ha BONPOC, TOCTATOYHO
JIM 111 OTUCAHUs KaKOT0-JIN0O0 3ByYaHUsl OJTHOM JIUIIb CIIEKTPOTPaMMBbl?

Obopyoosanue. IlepcoOHAIBHBIA KOMIBIOTEP C MUKPO(QOHOM WM cMapT(oH
C IIPElyCTAHOBJIEHHBIM MPOTrPaMMHBIM 00€CIIEYEHUEM.

Kpamkoe onucanue pewenus. 1llpoBomurcss  cepusi  DKCIEPUMEHTOB
[0 TMOJYYEHHUIO OCIHWIIOTpaMM U CHEKTPOB TIJAacHBIX 3BYKOB OJHOM 4YacTOTBHI.
[IpoBoauTCS CpaBHUTENBHBIA U KAUECTBEHHBIN aHATIN3 OCHUIJIOTPAMM U CIIEKTPOB.

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

gacTth No 1.

3ansatue 28. Crosiune MexaHMYeCKHe BOJTHBI

Jekuyusa «Ctosiure MexaHUYeCKHe BOJIHBI). OOCYyKIaeTcsi MeXaHUKa CTOSYUX
BOJIH B OJHOMEpPHOW cpezae. PaccmaTpuBaioTcs mpuMepbl pPa3iWyHBIX TPaHUYHBIX
YCJIOBUH.

Ipaxkmuxym

3aoanue. Tlonylite B mpoOUpPKY Tak, 4ToOBI OHAa Hayana 3By4arhb. [IpoBemure
M3MEpEHNEe 3aBUCUMOCTH YaCTOTHl OCHOBHOTO TOHA U MEPBOT0 00EPTOHA BO3YIIIHOTO
cToyiba B IPOOUPKE OT BBICOTHI 3TOT0 cTOJIOA. J[JIT M3MEHEHUS JIMHBI BO3IYIITHOTO
cTon0a 3amoHANTe MPoOUpKY BogoH. Onmpeaenure CKOpoCTh 3ByKa B BO3yXE.

Obopyoosanue: TlepcoHaTbHBIN KOMITBIOTEP ¢ MUKPOPOHOM WM cMapThHOH
C MPeyCTaHOBIEHHBIM MPOTPAMMHBIM 0O€CTICUeHHEM, TPOOUpKa, BOJIa, THHEHKA.

Kpamxoe onucanue pewenus. IlpoBoguTcsi  cepus  IKCIIEPUMEHTOB
M0 W3MEPEHUIO0 aKyCTHYECKOTO CIEKTpa 3By4aHUs MPOOUPKHA, BO3HUKAIOIIETO
MpU BAYBaHWH B Hee Bo3ayxa. CTpOWUTCS TUHEAPU30BAHHBIN rpaduK 3aBHCHUMOCTU
9acTOThl OCHOBHOTO TOHAa W TIEPBOrO  O0EpPTOHA OT BBICOTHI  BO3IYIIHOTO
ctonba B mpoOupke. [lo moONydeHHBIM JaHHBIM OIPEAENSCTCS CKOPOCTh 3BYyKa
B BO3JTyXE.

Onucanue cxoxcei pabomel npakmukyma: MexayHapoAHas ONUMIIAAIA
no skcnepuMeHtanbHou ¢uzuke 2017 r., 3amaya «AKYCTHYECKHE PE30HATOPHI»,
yacTh No 2.
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3anstue 29. U3mepenue nmokaszaTelns MPETOMICHUS CTEKIa

Ilpakmuxym Ne 1

3aoanue. Onpenenure MoKa3aTelb NPEIOMIICHUS CTEKJITHHOM IJIACTUHBI.

Obopyoosanue. IlpenMeTHOE CTEKJIO, MWIUIMMETPOBKA, Jia3epHas yKazka,
JUHEUKH, ITATUBHI C JaKOWH U My(TOIA.

Kpamkoe onucanue pewenus. IlpoBomutcss  cepusi  DKCHEPUMEHTOB
M0 U3YYEHUIO MEepEeHaNpaBIeHHs Jyya CBETa, MaJalouiero Ha OOKOBYIO MOBEPXHOCTh
PEIMETHOTO CTEKJIa, B 3aBUCMMOCTH OT BBIOpAaHHOrO yria najeHus. Beruucnsercs
noka3aresb MPeIOMJICHHUs] MaTepHralla MJIaCTUHBI.

Onucanue cxodcei pabomel npaxmuxyma. MexnyHapogHas OJMMIHNAAA
no skcnepuMeHTanibHOM (u3uke 2021 1., 3amaya «OTpaxeHue, MNPETOMIICHUE
U TIPOITyCKaHue», MyHKT No 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MAaKCUMaJIbHOM TOYHOCTBIO TTOKA3aTelNb MPEIOMIICHUS
MaTepuana mpu3Mbl.

Obopyoosanue. [Ipuszma, nazepHasi yKazka, TPaHCIIOPTUD, IITATUBBHI.

Kpamkoe onucanue pewenus. 1IpoBOAUTCS  ONBIT 1O  H3MEPEHHIO
MUHHUMAJIBHOTO yTja OTKJIOHEHUs JIA3€pHOr0 Jiyda TPEYroJIbHOM pPaBHOCTOPOHHEM
npuzmoi. [lo mnonydeHHOMY 3HAUYE€HHMIO YIJIA PACCUMTHIBAETCS IOKA3aTellb

IPEJIOMIIEHHUS] IPU3MBI.

3anstue 30. IlosiHOe BHYTpeHHee OTpaskeHHe

Jexkuyua «IIlpumenenne »d>¢¢deKTa TOTHOTO  BHYTPEHHETO  OTPaKEHUs
B mMmepeHusx». OOcyxnaercs 3(PGEeKT TOJHOTO BHYTPEHHETO OTPaKCHHUS.
OnuceiBaloTCSA TPHUEMBl IO KCIOIB30BAHUIO A3TOTO d(dexra mnpu mnpoBeaeHUU
ONTUYECKUX U3MEPEHUM.

Ilpakmukym

3aoanue. OnipenenuTe NoKa3aTeslb IPEJIOMIICHUS] MaTeprasa MPU3MBbl.

Obopyoosanue. CTeKIsTHHAS PU3Ma, JIa3epHAs yKa3Ka, TUHEHKa.

Kpamxoe onucanue pewenus. TlpoBoautcsi ombIT 10 HabmomeHuo 3¢ dexra
MOJIHOTO BHYTPEHHErO0 OTPa)KEHMsI CBETA, KOTOPBIA PaACIpPOCTPaHSETCS B MPHU3ME.
W3mepsaroTcss mapameTpbl, TpU KOTOpPhIX gocturaercs dddexr. Brramcnsercs
MOKa3aTesb MPEJIOMIICHUSI MaTepralia MPU3MbI.

Onucanue cxooiceti pabomvl npakmuxyma: MexayHapoaHas —OJUMIIAAJA
1o skcrepuMmeHTanbpHou (uszuke 2021 r., 3agaya «lucnepcusi», myHkt Ne 1 [16].

3ansitue  31. IlpoBepka ¢opmynbl  TOHKOM JIMH3bI c
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MOMOIIBIO  METO/a Napajuiakca, MIPUMEHEHHOTO JJIsl ONpeAeSICHUs MOJI0KEHUs
M300paKeHuUst

Ilpakmukym

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

Obopyoosanue. Cobuparoliias JIMH3a, ONITUYECKast CKaMbs (JInOO MepHas JeHTa
Y KpeTUICHHUE IS JIMH3BI), JIBE UTJIBI OT IIIPHIIA (CO CTOYEHHBIM OCTPHEM ), TUIACTHIINH,
TOYEYHBII HCTOUHUK CBETA.

Kpamkoe onucanue pewenus. OO0cyxnaercs U JIeMoHCTpupyercs 3¢hdext
napajuiakca. M3yueHHbI >Q¢deKT Hcmoib3yercs s ONpeeieHUs MOJIOKEHUS
M300pa)KeHUsI UCTOYHMKA CBETa C MaJOl CBETUMOCTBIO, MOJYYEHHOI'O C MOMOUIBIO
coOuparomieit JauH3bl. [lo HECKOJBKMM ONBITAM pacCUUThIBaeTCs (POKycHOE

PacCTOAHUC JINH3LI.

3ansaTue 32. U3mepenue (PpOKYCHOr0 PACCTOSIHUSA paccenBaloniei JMH3bI

Ipaxkmuxym

3adanue. OnpenenuTe ¢ MaKCUMaJbHONM TOYHOCTHIO (POKYCHOE PAaCCTOSIHHE
paccenBarole JINH3BI.

Obopyoosanue. PaccenBaromas JWH3a, COOUparomias JHMH3a, OINTHYECKas
CKaMbsl (MO0 MepHasi JIEHTa M KpPeIUIeHWs IS JIMH3), JIMCT KapTOHA, HOMXKHUIIBI,
TOYEUYHbI UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6Cyx aaroTcsi MpUEMbl H3MepeHUsT (HOKYCHOTO
paccTosiHAsl  pacceuBarolield  JUH3bL.  [IpoBoAMTCS  ONBIT MO  MOJYYEHHIO
JEHCTBUTENBHOTO N300paKEHUS B PACCEUBAIOIICH JIMH3€E IMTyTEM CO3/IaHUS C TIOMOIIIBIO
coOuparonieii JUH3BI MHHMOTO HCTOYHHMKA JUIS  PACCEMBAIONIEH  JIMH3HI.
Taxxe TPOBOAUTCS OMBIT MO HAOIIOMEHUIO PACXOMSIIETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, HW3IYYCHHBIM TOUYEYHBIM HMCTOYHHUKOM U TIPOIICAIINAM
Yyepe3 paccerBaOIYIO JIMH3Y, HAa KOTOpYylo HakjeeHa nuadparma. Ilo pesympraTtam
MOJIYYEHHBIX SKCIEPUMEHTOB PACCUUTHIBAETCS ONTHUYECKAs CHUJIa pacceuBaromieit
JIUH3BI.

Onucanue cxoxceti pabomer npaxmuxyma: [8], rmaBa Ne 5, maGopaTopHas
pabota Ne 12.
3anarue 33. OmnpeneneHue UIMHBI BOJHBI JIA3€PHOr0 U3MY4YEHHUsS C MoMollslocxeMbl FOHra

Ilpakmukym
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3adanue. llpupymaiiTe 5SKCHEPUMEHTAIBHYIO YCTaHOBKY, MO3BOJISIONIYIO
HaOmoaaTh WHTEP(EPEHIIMOHHYI0 KAapTUHY OT CBETOBOTO U3IY4YCHHs Ja3epa.
Omnpenenure AMMHY BOJHBI U3ITYYEHUS JTa3€PHON YKa3KH.

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

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMH HHUTKOW OylaBKamu
MIPOKATBIBAIOTCS J1Ba OJM3KOPACIIONIOKCHHBIX OTBEPCTHS B AIFOMUHUEBOHN IMHUIIECBOMN
¢oinbre. IlomydeHHBIE OTBEPCTHS OCBEHIAIOTCS JIA3CPHBIM ITy4KOM. B mpormreaniem
cBeTe HabmoJaeTcs HHTepGEepeHIIMOHHAsA KapTHHA. 110 paccTOSHUIO MEX Ty MTOI0CaMu
UHTEP(PEPECHIIMOHHON KAapTUHBI M PACCTOSHUIO MEXIY OTBEPCTUSIMH B (OJIBIe
pacCUYMTHIBACTCS JIJTMHA BOJIHBI CBETA B JIA3€PHOM ITYYKE.

Onucanue  cxooceti  pabomvl  NPAKMUKYMA.  3aKITIOYWATENBHBIA  JTal

BCEPOCCUUCKOM OTMMITHAABI MKOJLHUKOB 110 (pu3uke 2000 r., 11 kimace, 3agada Ne 1.

3ausitue 34. U3yyeHue crnekTpa CBeTa PAa3IUYHBIX HCTOYHUKOB C MOMOIIbIO
A paKUMOHHON pelIeTKH

Ipaxkmuxym

3aodanue. Tlpugymaiite, coOepuTe U OMUIINTE SKCIEPUMEHTAILHYIO YCTAHOBKY,
TIO3BOJISIFOILYIO TIOJIYYUTh ONTHUECKUI CIIEKTP U3ITyYeHHUs CBETa Pa3IMYHbIX HICTOYHUKOB.
[IpoBenuTe Mccien0BaHUE CIEKTPOB MPEIOKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JlndpakiroHHas perieTka, GoHaph C JIaMIION HaKaJlWBaHUS,
CBETOMOHBIN OHAPD, TA30pa3psIIHAS JaMIIOUKa, SKpaH, nuadparma, MepHasi JICHTa.

Kpamkoe onucanue pewenus. IlpoBoguTcss  cepus  IKCIIEPUMEHTOB
M0 HAOJNIOJICHUIO OINTHUYECKUX CIIEKTPOB H3IYUYCHHUs] HCTOYHHKOB CBETa pPa3HOU
npupoabl. [IpoBoANTCS CpaBHUTENBHBIN U KOJIMYECTBEHHBIN aHAIN3 ATUX CIIEKTPOB.

Onucanue cxodiceil pabomel npakmuxyma: MeXIyHapoaHas OJUMITHAJIA
o dKcrepuMenTanbHoi ¢pusuke 2018 r., 3amaga «CexTpy.

3anstue 35. UccienoBanne 3aBHCUMOCTH HHTEHCUBHOCTH CBEYEeHHUS CBETOAMOAA
OT CHJIbI MPOTEKAIIIEr0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. V3mepbTe 3aBUCHUMOCTh MHTEHCHUBHOCTHM CBEUEHHS CBETOAMOJIA
OT CWIbl MPOTEKAIOUIEro uepe3 Hero Toka. Ompenenure XxapakTep HU3MEpPEHHOU
3aBUcUMOCTU. ObOopydosanue. CBETOANOM, JTIOKCMETP (WK CMapTPOH C TaTYUKOM
OCBEIIEHHOCTH), JTA00OpaTOpHbI 010K muTaHusl (Wiu aBe OaTtapeiiku AA, peocrtar
Y MYJITUMETP), COEUHUTEIbHbIE TPOBO/IA.

Kpamkoe onucavue peuterus. HpOBOI[I/ITCH OKCIICPUMCHT II0O IIPAMOMY
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U3MEPEHUIO 3aBUCUMOCTH MHTEHCHUBHOCTH W3JIYYEHHs] CBETOJMOAA OT CHJIbI
MpOTEKAIOUIero 4epe3 Hero Toka. CTpouTcss rpaduk NOJY4EHHOHW 3aBUCUMOCTH.
OnpenensieTcs XapakTep 3aBUCUMOCTH.

3ansatue 36. HaGuawaenue wu3dupatesbHOCTH BHYTpPeHHero ¢orodrddexra
K /IJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. YcTaHOBUTE J]BAa CBETOMO/IA IPYT HANPOTUB JApyra. M3yuure siBneHue
BO3HUKHOBEHHUS! (OTOTOKA B OCBeIIaeMoOM cBertoguone. s 3Toro usmepbTe
3aBUCUMOCTh CHJIBI (DOTOTOKA OT HANPSKEHUS Ha CBETOAMOJIC, BBIMOJIHSIOIIEM POJIb
UCTOYHMKA cBeTa. [lOBTOpUTE ONBIT, MPUMEHSS B KauyeCTBE HCTOYHUKOB CBETa
CBETOJIMObI, JAIOIIME CBET C pa3HbIMU [JIMHaMu BoJH. OmpenenuTe yCIOBUSA,
IPU KOTOPBIX B OCBEIIAEMOM CBETOJINO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOAMOJOB Pa3HBIX IIBETOB (KpacHbIE, 3€JCHBIC
U CUHUE), OJIOK MUTAHUsI CBETOMOAA-0CBETUTENIS, MYJIBTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeTOoanOAa yCTaHABIMBAIOTCS HAIpPOTHB
apyr apyra. YUepe3 OOuH CBETOAMOJ MPOIYCKAETCS TOK OT HCTOYHHUKA TNHTAHUS.
N3yyaeTcss siBIeHWE BO3HUKHOBEHHMS (OTOTOKA BO BTOPOM  CBETOJIMOJE.
OO6napyxuBaercs, 4To (OTOTOK BO BTOPOM CBETOJIMOAE BO3HUKAET TOJBKO
IIPU OCBEIIECHUU €r0 CBETOAMOAOM C JUIMHOW BOJHBI, MEHBIIEH WIM PABHOW IJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbIl CBETOAUOI.

Onucanue cxooicell pabomel npaxmuxyma. MexnyHapoaHass OJMMIIHAAA
no okcnepumentanbHoit  ¢usmke 2020 1., 3amaya «Omntomapa»  [17].
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOYHOI
JNESITEJILHOCTHU «OCHOBBI ®M3NYECKOI'O DKCIIEPUMEHTA
(PUM3UKO-MATEMATHYECKUI IPO®UIb)»

JIMUHOCTHBIE PE3YJIbTATDBI

B cghepe epasrcoanckoeo eocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX IPakJIaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHONM OpraHu3aIlny;

yMEHHUE B3aUMOJICCTBOBATh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHU
¢ uX PYHKIUSIMU U HAa3HAUCHUEM.

B cghepe nampuomuuecrkozo socnumanus:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW UIACHTUYHOCTH, TATPUOTH3MA,

IIEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 007aCTH (DU3UKHU U TEXHUKH.

B cghepe oyxosno-upascmeennoco éocnumanusi:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHWBATh  CUTyallMl0 U NPUHAMATh  OCO3HAHHbBIC
pelIeHns, OPHUEHTUPYACh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE B AEATEIbHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

B cghepe scmemuueckozo eocnumanus:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKJIIOUYAsl 3CTETUKY HAy4YHOIO TBOPYECTBA,
npucymero Gpu3n4ecKoi HayKe.

B cgpepe mpyoosoco éocnumanus:

UHTEpeC K  pasnuyHbiM  cdepam  TpodecCHOHATBHOU  JESITeNbHOCTH,
B TOM YHCJIE€ CBSI3AHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymieit nmpodeccun u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BAHUIO B 00JIACTH
(bu3UKY HA TIPOTSKEHUU BCEU JKU3HH.

B cgepe sxonocuueckoco 6ocnumanus:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, OCO3HAHHE TI00aIbHOTO
XapaKTepa SKOJOTHUECKUX Mpo0IeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUU B OKPYXKAIOIICH CpeJie Ha OCHOBE
3HAHUS LEJIed YCTOUYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacuIMpeHue onbiTa AesTeIbHOCTH AKOJIOTHUYECKON HANIPaBJIEHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAaHUM 10 (QU3UKeE.
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B cghepe yennocmu nayunoco nosnanus:

c(OPMHUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HAHHME LEHHOCTH HAay4yHOW JEsTeNbHOCTH, TOTOBHOCTH B IIpoLEecce
M3y4YeHHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO U MCCIIEOBATENbCKYIO JIEATEIbHOCTh
WHJMBUAYaJIHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe eCTBUSA:

ba3oBble JJornyeckue 1eMCTBHA:

CaMOCTOSITEIbHO dbopmynTupoBaTh u aKTyaJIN3UupOBaTh npo0iemy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeysiTh LEJH JACATECIBHOCTH, 3aJaBaTh IMApaMETPbl U KPUTEPUU HX
JIOCTHKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX (hU3UUECKHUX
SIBIICHUSX;

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

BHOCHUTH KOPPEKTHUBBI B JAEATEIBLHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIHbTATOB
LEJIIM, OIIEHUBATh PUCKU MOCJICACTBUMN AEATEIBbHOCTH,

KOOPJIMHUPOBATH M BBITIOJIHATH Pa0OTY B YCIOBUSX PEATHHOTO, BUPTYAIHHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBareabCcKue JeHCTBUA:

BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMU TOHATUAMH WU METOJAMH
buznuecKoi HAyKU;

BJIQ/ICTh HABBIKAMU Yy4eOHO-UCCIEIOBATEIILCKOM U MPOECKTHOUW JESTEIHHOCTH
B o0nacTu (hU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITENIBHOMY IOUCKY
METO/IOB pemIeHus 3a1ad (U3HYECKOr0 COJEpPKAHUSA, NPUMEHEHHIO Pa3TUIHBIX
METOJIOB MTO3HAHUS,

BJIQJI€Th BHUAAMH  JIEATCTLHOCTH 10 TIONyYEHHWIO  HOBOTO  3HAHUA,
€ro HMHTEPIpEeTaIy, MPeoOpa30BaHUIO W TPUMEHCHHIO B PAa3IUYHBIX YYCOHBIX
CUTyalusX, B TOM YHCJIE PU CO3IaHUU YUEOHBIX TPOCKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh MPUYMHHO-CIICJCTBEHHBIE CBS3W W aKTyaIM3UpOBaTh 3ajady,
BBJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI JJI JOKA3aTeIhCTBA CBOUX
YTBEPKICHU, 3a/1aBaTh napaMeTphl " KpUTEPUHU pelIeHNS;
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aHAIM3UPOBATH MOJYYEHHbIE B XOJE€ PEIICHUS 3aJaud  Pe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTb, MPOrHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JEeSATENbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

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

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTAaTh HOBbIE UJIEH, MIPEIJIaraTb OpUruHaIbHbIE IOIXO0/IbI U PEIICHHUS;

CTaBUTH HpO6JI€MBI " 3a1a49U, JOITYCKAOIIUC AJIbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ nnpopmanmeii:

BJIQJICTh HABBIKAMM IONY4YeHUS WHGOpPMAIMK (U3HYECKOT0  COACPKaHUS
U3 HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIICCTBIISITH IIOWCK, aHaJIW3,
CUCTEMATH3alMI0 W WHTEPIpETalni0 HHPOPMAIMK pPa3IMYHbIX BUIOB U (hopm
IIPEJICTaBIICHUS;

OIICHHBATh JIOCTOBEPHOCTh MH(OPMAITUH;

UCIIOJIb30BaTh  CPeACTBAa  MH(DOPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOJOTUH B PEIICHHWM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpraHWU3aIIMOHHBIX
3a/1a9 ¢ COOI0JIeHHEeM TpeOOBaHHMK PTrOHOMHUKH, TEXHUKHA 0€301MacHOCTH, TUTHCHBI,
pecypcocOepekeHHs, MPaBOBBIX M OTUYECKHX HOPM, HOPM HH(DOPMAIMOHHON
0€30MMacHOCTH;

co3/aBaTh TEKCThI (DU3UICCKOTO COACPIKAHMS B Pa3TUYHBIX (popMaTax ¢ y4eToM
Ha3Ha4YeHUs WHOOpPMAIMKM W IICJICBON ayJauTOpHUH, BHIOMpAs ONTHMAIBHYIO (GopMmy

IMpCACTABJICHNA U BU3yaJIN3allUU.

KoMMyHMKaTHUBHBIC YHMBEpPCaJIbHble Y4YeOHbIC ACHCTBUMA:

OCYIIECTBIISITH OOIIIEHUE BO BHEYPOUHOU NIESITETEHOCTH;

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

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

IIOHUMATb U HUCII0Jb30BaTh IPCUMYILICCTBA KOMaHI[HOﬁ n HHI[HBHI[yaJILHOﬁ
paboThI;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JEUCTBUN C y4eTOM OOIIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4jicHa KOJIJICKTHUBA,
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NIPUHUMATh LeJIU COBMECTHOM JICSITEIbHOCTH, OpPraHU30BbIBATH
A KOOPAMHUPOBATH JEHUCTBUS IO €€ JOCTHKECHHUIO: COCTaBJIATH IUIAH JCWCTBUH,
pacrpenensTh poJu C Y4Y4eTOM MHEHUW YYaCTHHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJAJa M KaKJOT0 YYaCTHHUKA KOMAaHJbl B OOLTUI
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpejiaraT  HOBBIE MPOEKThI, OLEHUBATh HJAEU C MO3ULIWH HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUYNMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETUYECKOE TOBEJACHHUE B  PaA3JIUYHBIX

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

PeryasiTuBHble YHUBepcaJbHbIe y4eOHbIe JeiiCTBUSI:

Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBIISITh TO3HABATENBHYIO JESATEIILHOCTh B 00JIaCTH
(U3WKH, BBISIBIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a1a49H;

CaMOCTOSITEIIHHO COCTABIIATH IUIAH PEIICHUS PACUCTHBIX U KAaUeCTBEHHBIX 3a/1a4,
TUTaH BBITIOMHEHUS TPAKTHYECKOH pabOThl C y4EeTOM HMEIONIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOXHOCTEH ¥ MPEATIOYTCHHUIA;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmupsaTh paMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTH 3a peleHue;

OIICHUBATh MMPUOOPETEHHBIH OIBIT;

croco0CTBOBATH (POPMHUPOBAHUIO U TIPOSBIICHUIO SPYIULIUUA B 00JaCTH (PU3HKH,

MIOCTOSIHHO MOBBIIIATH CBOIl 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIIMOHAJIbLHbI HHTEJLJICKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENSM;

BJIQ/ICTh HABBIKAMU TI03HABATEIHLHON pe(pIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIM;

HCIIOJIB30BaTh MpUEMbl pedIeKCUU JJIsi OLEHKH CUTYyallud, BhIOOpa BEPHOTO
peLICHUS;

yMEThb  OLEHMBAaTh PHUCKM W CBOECBPEMEHHO NPUHHUMATh  PELICHHS

10 UX CHMKCHUIO, IPUHUMATD MOTHBBI n
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apryMEHTBl JPYTHX IIPU aHAIU3€ PE3YNBTATOB
NEATEIbHOCTH;
MPUHUMATh ce0sl, MOHMMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTHBBI M apPryMEHTBl JPYIMX IpPH AaHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

OpU3HABATh CBOE IIPABO U MPABO JIPYTUX HA OLIMOKHU.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca od6y4aromuiicss HAy4UTCS:

MOHUMATh 3HAYCHUE OIMUCATEIHbHOW, CUCTEMATU3UPYIONICH, OOBICHUTEIBHOM
U TMPOTHOCTHYECKON (PyHKIMN (U3NUECKON TEOpUU — MEXAaHUKHU, MOJICKYJSIPHOM
bu3MKM W TEPMOJMHAMHUKH, pOJib (usnueckol Teopun B GOPMUPOBAHUU
npeaAcTaBiIeHUN 0 GU3NYECKON KapTUHE MUPA;

pa3uyath YCJIOBUS MPUMEHUMOCTH HW3YUYCHHBIX MOJENICH (PU3MUECKUX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyath ycioBUsA  (TpaHUIbl, OOJACTH) NTPUMEHUMOCTH HW3YUYEHHBIX
¢u3MUecKrX 3aKOHOB, TOHUMATh BCEOOUTUI XapakTep (yHAaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBACHATH MEXAaHWYECKHUE, TEIUIOBBIE, DJIEKTPUUYECKUE
NPOIIECChl W SIBJICHHS, HWCIIOJIb3Ysl OCHOBHBIC TIOJOXKEHUS M 3aKOHBl MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU, MOJEKYJISIPHONH (U3UKH M TEPMOJIWHAMUKH,
ANEKTPOINHAMUKH;

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

OMHCHIBATh (DU3UYECKUE TPOIECCHl W SBICHUS, HWCIONB3YS HEOOXOIUMBIC
BEJINYUHBI;

OOBSACHATh OCOOCHHOCTH TIPOTEKAHWSI H3ydaeMbIX (PU3UUYECKUX SIBICHUMH;

IPOBOAUTH MCCJIEIOBAHNE 3aBUCHUMOCTU OJTHON (DU3UYECKON BEITMYMHBI
OT JIpyroll C UCIOJBb30BAHUEM MPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBATh PE3yJIbTaThl MOJYYCHHOW 3aBHCHUMOCTUA (PU3HUECKHUX
BEJTMYHH B BHJIC TPA(QHUKOB ¢ y4eTOM aOCOTIOTHBIX MOTPENTHOCTEH U3MEPEHUH, JeIaTh
BBIBOJIbI TI0 PE3YJIbTaTaM MCCJIEI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEIWYWH, IPU ITOM BHIOUPATh
ONTUMAJbHBI METOJT HM3MEpPEHHUs, OICHUBATh aOCOJIOTHBIE M OTHOCHUTEIIbHBIC

INOIPCIIHOCTHU IIPAMBIX W KOCBCHHBIX HSMGPGHHﬁ; IIPOBOJAWTH OIIBITHI IIO ITPOBCPKE
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MPEII0KEHHON TUIOTE3bI: IUTAHUPOBATH HKCIIEPUMEHT, coOupaTh
HKCIIEPUMEHTATBHYIO YCTAaHOBKY, AHAJIM3UPOBATH MOJYYECHHbBIE PE3yIbTaThl U JENIaTh
BBIBOJI O CTAaTyCe NPEIJIOKEHHON TUIOTE3b;

coOoaTh MpaBuia O€30MacHOrO TpyAa MPU MPOBEACHUU HUCCIICTOBAHUM
B paMKax  IpakTHKymMa M y4eOHO-HCCIEAOBATENbCKOW  JeATEIbHOCTU
C MCMOJb30BaHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a0OPaTOPHOrO 000PYAOBAHMS;

peliaTh pacueTHBIC 3a7a4M C SBHO 3aJaHHON M HESIBHO 3aJIaHHOU (pU3nuecKoit
MOJIENIbIO: HAa OCHOBAaHUM aHalM3a YCJIOBHUS OOOCHOBBIBATH BBHIOOp (U3HUECKOU
MOJIeIM, OTBEUarollel TpeOoBaHUSAM 3a7aud, NPUMEHATH (QOPMYJBI, 3aKOHHBI,
3aKOHOMEPHOCTH ¥ TIOCTYJIaThl (U3NYECKUX TEOPHUA TIPU  HCIIOJIH30BAHUU
MaTeMaTUYeCKUX METOJOB pPEIICHUs 3a/]ady, MPOBOJIUTH pacueThl HA OCHOBAaHUHU
MUMCIOIINXCS JIAaHHBIX, AHAIM3HPOBATh PE3yJNbTaThl M KOPPEKTUPOBATH METOJbI
PEIIEHUS C yYETOM IMOJIYICHHBIX Pe3yIbTaTOB;

peliaTh Ka4eCTBEHHBIC 3a/la4yu, TpeOyroIne MPUMEHEHUs 3HAHWA U3 Pa3HBIX
pa3nenoB Kypca (H3WKH, a TaKkKe HWHTETpAllMd 3HAHWA W3 JAPYTUX TPEIMETOB
€CTECTBEHHO-HAYYHOT0 LHMKJIA: BBICTPAWBAaTh JIOTHYECKYIO IIETIOYKY pacCy>KIeHUMN
C OIOPOM Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UUECKUE SBIICHUS;

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

aHANIM3UPOBATh U OIICHUBATH TMOCHEACTBUA OBITOBOM M IMPOU3BOACTBEHHOM
NESTEIBHOCTH 4YEJIOBEKAa, CBA3AHHOM € (U3MUYECKHMMH TPOIECCaMU, C TO3UIIUNA
HKOJIOTUYECKOM 0e30macHOCTH, Ipe/ICTaBICHUN 0 paruoHaIbLHOM
IPUPOIOIIOIH30BAHUHU, a TaKKE Pa3yMHOM HCHOJIb30BAHUM JIOCTH)KCHUN HAyKH
Y TEXHOJIOTUH ISl JaJIbHEHIIIET0 Pa3BUTHUS YEIOBEUECKOI0 00IEeCTBa;

NPUMEHSTh pas3InyHble CHOcOO0bl paboThl ¢ uHboOpManue (uzndeckoro
COJIEP)KAaHUSI C KCIIOJNIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCIIOJIb30BAaTh COBPEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA,
nepepadoTKu W TPEAbSBICHHUS Y4YeOHOW M Hay4YHO-TIOMYJISIpHOW WHGOpPMAIINH,
CTPYKTYPHPOBAaHUS W HMHTEPIpETAlMd WHQPOPMAINH, TOJYYCHHONW W3 Pa3INYHBIX
MCTOYHUKOB, KPUTHYECKU AaHAIM3UPOBATH MOJy4aeMyl0 WH(OPMAIUIO M OICHUBATH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK U Ha OCHOBE aHAIN3a
MCTOYHUKA MHPOPMAIIHH;

MPOSIBISATh OPTraHU3AIMOHHBIC U TIO3HABATEIbHBIE YMEHHUS CAMOCTOATEIHHOTO
npUOOpETeHHs] HOBBIX 3HAHWW B MPOLIECCE BBIMOJTHEHUS MPOEKTHBIX W y4eOHO-

HCCIIEI0BATEIbCKUAX pabor;
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paboTaTh B TPYyIIE C UCIIOJTHEHUEM PA3JIMUHBIX COLUAIIBHBIX POJICH;
MpOSIBISATH MOTHUBAIMIO K Oyaymied mnpodeccuoHanbHON AesTEIbHOCTH

0 CIEIUATBLHOCTAM (QU3UKO-TEXHUYECKOTO TPOoduIs.

NOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJOTMYECKOW, COIMAIbHON
U 3TUYECKOM chepax AesITeIbHOCTH YeJIOBEKa, POjb U MECTO (DU3UKU B COBPEMEHHOM
HAY4YHOM KApPTUHE MHUpA, 3HAUYCHUE OINMUCATEIbHOM, CUCTEMATU3UPYIOILIEH,
OOBSCHUTEIBHOM M TMPOTHOCTUYECKOW (QYHKIUH (U3HMYECKOW TEOpHH, pOJib
¢uznueckoi Teopur B OPMUPOBAHUU MPEICTABICHUN O PU3NUECKON KapTUHE MUpA,
MECTO (PU3MYECKON KapTHUHBI MHpa B OOILIEM Py COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX [IPEICTABIEHUN O IPUPOJE;

pa3nuyaTh YCIOBUS MPUMEHUMOCTH H3YYEHHBIX MojeNiel (U3MUECKUX Tel
U TIPOIIECCOB (SIBJICHUIA);

paznuyath ycioBUA (TpaHUIbl, OOJACTH) NTPUMEHUMOCTH HW3YUYEHHBIX
(¢u3MUecKrX 3aKOHOB, MOHUMATh BCEOOLIUN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB
Y OI'PAHUYEHHOCTH UCII0JIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH DJIEKTPOMATHUTHBIE, KBAHTOBBIE IPOIIECCHI
U SIBJICHMS, UCIIOJb3ysl OCHOBHBIC IIOJOKEHUS W 3aKOHBI JJIEKTPOJUHAMUKHU
U KBAaHTOBOM (DU3UKH;

OTMKCHIBATh U3yUYEHHBIE (PU3UUECKUE MPOILIECCHI U SBICHUS;

OOBSICHATh OCOOCHHOCTH TIPOTCKAHMUSI HM3YUYEHHBIX (PU3UYECKUX SBIICHUM;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEH (PU3NUYECKUX BEITMYUH
C UCIIOJB30BAHUEM IMPSAMBIX U3MEPEHUM, NPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(uKCHUpOBaTh PE3yNbTAaThl MOTYUYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJE
rpaUKOB C y4eTOM aOCONIOTHBIX MOTPEIIHOCTEH W3MEpPEeHM, JeNaTh BBIBOBI
II0 pe3yJIbTaTaM HUCCIICIOBAHMS;

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

IIPOBOJUTH ONBITHI II0 IPOBEPKE MPEIJIOKEHHOW T'MIIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT, CcOOMpaTh  OKCIEPUMEHTAJbHYIO  YCTaHOBKY, aHAJIM3UPOBATH

IIOJTYUYCHHBIC PC3YyJbTAaTbl WM ACJIATh BbIBOJA O CTATyCC HpCI[J'IO)KGHHOﬁ T'HIIOTC3bI,
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coOroaTh MpaBuia O€30MacHOrO TpyAa MPU MPOBEACHUU HCCIIETOBAHUIMA
B paMKax  MpakTHKymMa W y4yeOHO-UCCIEeIOBATEIbCKOW  JIESITEIBHOCTH
C MCTIOJIb30BaHUEM M3MEPHUTEIIBHBIX YCTPOMCTB M JTA0OPATOPHOTO 000PYI0BAHUS;

pelaTh pacueTHBIC 334K C SBHO 3aJaHHOM M HESIBHO 3aJJaHHON (DU3NYECKOM
MO/IEJIbIO;

pemaTh KaueCTBEHHBIC 3aJlayM, TPEOYIOIMUe MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pasnenoB Kypca (U3MKH, a TakKe HMHTETpPAllMd 3HAHWK W3 JPYrux IPEeIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAWBATh JIOTMYECKYIO METOYKY PaCCYXICHUN
C OITOPOH HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3NUYECKHE SBIICHHUS,

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

aQHAM3UPOBATh M OIICHWBATH TOCIEACTBUS OBITOBON M IPOHM3BOACTBEHHOM
NEATeIbHOCTH YeJIOBEKa, CBSI3aHHOW C (DU3WYECKUMHU TIPOIECCaMH, C TO3UIIMM
HKOJIOTUYECKOM 06e30macHOCTH, npe/ICTaBICHUN 0 palroHaIbHOM
NPHUPOJIOIIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIIOJIB30BAaHUN JIOCTH)KCHHH HayKH
Y TEXHOJIOTHH IJIs1 JadbHEHIIero pa3BUTHS YeJIOBEYECKOTO 00IIEeCTBa;

OPUMEHSTh pas3linyHble CHocoO0bl paboThl ¢ uHbopManue (HU3NIECKOTo
COJlepKaHMUsl C KCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HUCIIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHH JJIsl TIOMCKA,
nepepaboTKM W TMPEIbSIBICHUS Yy4eOHOW W HAyYHO-TONMYJSIPHOW HH(pOpMaIuH,
CTPYKTYPUPOBAaHUS W HMHTEpIpETaruu MHEGOPMAINK, TMOJIYYCHHOW U3 Pa3THUHBIX
MCTOYHUKOB, KPUTHYECKN aHAIM3UPOBATH MOJydaeMylo WHGOPMAIMIO U OIICHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHHM, TaK U Ha OCHOBE aHaIM3a
MCTOYHUKA MHPOPMAIINH;

NPOSIBIIATh OPTaHU3AIMOHHBIE W MO3HABATEIbHBIE YMEHUS CaMOCTOATEIHLHOTO
MpUOOPETeHHs] HOBBIX 3HAHMA B TIPOIECCE BBIMIOJHEHUS TMPOEKTHBIX U Y4eOHO-
HCCIIEeI0BATEIhCKUX PaboT;

paboTaTh B TPYNIE C UCTIOTHEHUEM PA3TMYHBIX COIUATBHBIX POJICH;

NPOSIBIIATh MOTHBAIMIO K Oyaymeld mpodecCHOHambHON NeSITeNbHOCTH

o CIIELIUATIbHOCTIM (U3BUKO-TEXHUYECKOTO npoduis.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
No KomnuecTtBo
pas3aenoB U TeEM [IporpamMHO€ coJiepKaHrE
/o YacoB

y‘l€6HOFO nmpeamMeTa

Pasznen 1. Mexanuka

1.1  TlorpemHoctu 2 DKCIEPUMEHT U TEOPHUsI B IPOIIECCE
B OKCIIEPUMEHTE no3HaHus npupoel. Habmronenue
(Jextmst) U DKCTIEPUMEHT B (pU3HUKeE.

Cnioco0b1 n3MepeHus HU3NIECKUX
BEJIMYMH (aHAJIOTOBBIE U ITU(POBHIE
U3MEpUTEITbHBIC TPUOOPHI,
KOMITBIOTEPHBIE TATYMKOBBIC
CHUCTEMBI).

[lorpemHocTr U3MEpPEHUM
dbusnuecknx BenuurH (abcomroTHAs
Y OTHOCHUTEJIbHAA).

I'mmoTe3a. @u3nyecKkuii 3aK0H,

I'paHuObI €TO0 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

oOy4Jaromuxcs

Onepupogamv nOHAMUAMU:
HaOII0IeHNE, DKCIIEPUMEHT, TUTIOTE3a,
Teopus, punyeckas BeIUYNHA,
bu3nUecKuil 3aK0H, U3MEPUTEITbHBIN
npubop, U3MepeHue, pe3yabTaT
W3MEPEHUS, [IeHAa JICTICHHUS Kbl
npubopa, MOrpenrHOCTb U3MEPEHUSI.
IIpusooums npumepvl HAOMIOACHHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3HUeCcKNX BEeNTUYNH, PU3ZHIECKUX
3aKOHOB, U3MEPUTEIHHBIX TPUOOPOB.
Onpedenams UEHY ACICHUS IIKAJIbI
npudopa, aOCOIIOTHYIO NOTPEUTHOCTh
PSIMOTO U3MEPEHHUSI.

3name GOpMyIIBI 7151 OIIEHKH
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1.2

OneHka norpentHocTen
NPSIMBIX U KOCBEHHBIX
U3MEpPEHUN
(camocTosiTeNbHAS

pabota)

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

KOCBCHHBIX I/I3M€p€HI/II\/JI

OTHOCHUTEJILHOU IOTPELIHOCTH
KOCBEHHOT'O U3MEpEHUs, TPaBUIIa
OKpYTJieHUs a0COTIOTHBIX
IIOI'PEIIHOCTEN, BBIPAKEHUE
OTHOCHUTEJbHBIX MOTPEIIHOCTEH

B IIPOLIEHTAX

Onepupoeamv NOHAMUAMU:
abCOJIOTHAS! IOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TOTPEIIHOCTh
U3MEpEHUSI.

IIpusooums npumepsvl IPSIMBIX

Y KOCBEHHBIX U3MEPEHUN.
Onpeoensimb TOTPEIIHOCTH MPSMBIX
W3MEPEHUM.

Hcnonvzoeams METOI TPaHULL

JUTSL OLIEHKH a0COJIFOTHOM TOTPEIIHOCTH
IPSIMOT0O U3MEPEHUS, TPABUIIA
OKpYTJeHUs1 a0COTIOTHBIX
HOrpelHocTed, GOPMYJIbI AJIs OLIEHKH
OTHOCUTEJIBHON IMOIPEUIHOCTH
KOCBEHHOT'O U3MEPEHUS.

Ymems oKpyTrIsTH aOCOJIOTHBIC
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1.3.1 VYcpennenue
n3mepenui. CinyvaiiHas
MOTPEIIHOCTh

(MpakTHKyM)

1

[TpuGopHbIE MOrPEUTHOCTH,
CIy4aliHbIE€ U CUCTEMATUUECKUE

MMOTPCHIHOCTHU

MOTPEITHOCTH, BBIPAXKATh
OTHOCUTEJbHBIC MOTPEIIHOCTH

B MIPOLICHTAX.

Pewamw 3anaun Ha OLEHKY
OTHOCHUTEJbHBIX MOTPEITHOCTEN
Onepupoeamv NOHAMUAMU:

pUOOpHast MOTPEIIHOCTb, CITydaiiHas
MOTPEITHOCTh, CUCTEMAaTHYECKas
MOTPEIIHOCTh, CPEHEE 3HAUCHUE.
IIpusooums npumepsvr TPUOOPHOH,
CIIy4alHOM ¥ CUCTEMAaTHUYECKOMN
MOTPELIHOCTH.

Onpeodensamb SKCTIEPUMEHTAIHBHO Ha0OP
3HAYCHUH (U3UICCKON BEIIMUUHBI

IIPU MPOBEJICHUH HECKOIBKHX
HE3aBUCUMBIX U3MEPECHUM.
Hcnonvzosams HOpMyIIbI 17151 CPETHETO
apuPMETHIECKOTO HECKOJIBKUX YHCET,
JUJIS1 OLIEHKH a0COJIFOTHOM MOTPEITHOCTH
3HaueHUs (PU3NIECKON BEITMYUHEI,
OLICHEHHOTO KaK CpeaHee

apupmMeTHuecKkoe Habopa ee 3HaUCHU .
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1.3.2 Kunemarnueckue
U3MEPEHUS TATBHOCTH
roJjieTa, pacuer

HA4YaJIbHOW CKOPOCTH

(TpaKkTUKYM )

[Iepememnienne, CKOPOCTh

U YCKOPEHHUE MaTepUaibHON TOUYKH,
UX MPOEKIIMU HA OCU CUCTEMBI
koopauHat. CloxeHue
MEPEMEIIECHUN U CIIOKEHUE
cKopocTei. JIBukeHue tena,
OpOIIEHHOTO MO YTI0M

K TOPU30HTY. 3aBUCUMOCTh

Oyenusams 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, OTIPEICISICMOM

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

CKOPOCTb, YCKOPEHHE, CBOOOTHOE
najieHue, TajbHOCTh MOJIETa,
abCOIOTHAS TIOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TIOTPEIIHOCTh
MU3MEpEHUSI.

IIpusooums npumepvr cBOOOTHOTO

MmagaCcHu:A TS IIPU pa3JIUNIHBIX
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KOOpPJMHAT, CKOPOCTH U YCKOPEHHUS

MaTepHaHBHOﬁ TOYKH OT BPECMCHU

3HAYEHHUSIX HAYaJIbHOW CKOPOCTH,
P Pa3HBIX YIJIaX MEXKy HauyaaIbHOU
CKOPOCTBIO U TOPU30HTOM.
Hcnonvzoeams pyneTKy,
KHHEMaTu4ecKue (OopMyJibl,
ONUCHIBAIOIINE ABUKCHUE TENA,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTEZY O XapaKTepe
3aBUCHUMOCTH JJaJIbHOCTH IOJIETA TeNa,
OpOIIEHHOT'O TOPU30HTATBHO,

OT €ro Ha4aJbHOW CKOPOCTH.
HUccrnedoosamsb 3aBUCUMOCTH JaTbHOCTH
noJieta Tesa, OpOIIEHHOTO
TOPU30HTAIIBHO, OT €r0 HaYaJbHON
CKOPOCTH U UHMEPNPEMUpo8ams
MOJIyYEHHBIE PE3YIBTATHI.

Pewams 3anauy Ha onpeneneHue

M0 SKCIEPUMEHTAIBHBIM TaHHBIM
Ha4daJIbHOW CKOPOCTH TeJIa,
OpOLIEHHOT0 TOPU3OHTAIBHO.
Onpedensamb aOCOMIOTHYIO

N OTHOCHUTCIIbHYIO IIOI'PCITHOCTD
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1.4

1.5

IIpocreiimue
TCOMETPUICCKUE
HU3MEpEHUS
(caMocTosTeNbHAS

pabota)

I'paduku
AKCIIEPUMEHTATBHBIX

3aBUCUMOCTEMH.

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

yToJ1, TUIoIab, 00HhEM)

['padmueckoe npencraBneHne
3aBUCUMOCTEH (PU3NIECKUX

BEJIMYMH APYT OT apyra. JInnernas

HA4YaJIbHOW CKOPOCTH TENA,
OpOIIEHHOT'O TOPU30HTAIBHO
Onepupogamv NOHAMUAMU:
aOCOJII0THAs IOTPEIIHOCTh U3MEPEHUS,
OTHOCUTEJIbHAS TTOTPEITHOCTh
HU3MEPEHUSL.

3Hamb METO/Ibl U TPUEMBI IPOBEICHUS
MPSIMBIX U3MEPEHHIN T€OMETPUUECKUX
BEJINYHH.

Ipumensams HopmyIibl

JUTS OIIpeieNieHust aDCOTIOTHBIX

Y OLICHKU OTHOCHUTEIBHBIX
MTOTPEIIHOCTEN.

Pewamyw 3anady Ha onpezeneHue
riomaau GuUrypsl 1 oobeMa Tena

0 HKCTIEPUMEHTATBHO U3MEPEHHBIM
3HAYEHUSM JIJTUH.

Onpeoesimb 3HAYCHUSI OTHOCUTEIBHBIX
MOIPEIIHOCTEN B MMPOLIEHTAX
Onepuposams nonsmusamu: rpaduk
3aBUCUMOCTHU OJHOM (HhU3NUECKON

BEJIMYKMHBI OT IPYTOW, JIMHENHAS
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I'padpuueckas
00paboTKa JaHHBIX

(Jexrus)

3aBUCUMOCTD. Y TJIOBOU
K03 (HULIMEHT U CBOOOIHOE

cJIaraeMO€ JIMHEMHOW 3aBUCUMOCTH

3aBUCUMOCTb, YTJI0BOUM KO PULIEHT
U CBOOOJIHOE cllaraeMoe JIMHEHHON
3aBHCHMOCTH, alllpOKCUMAIIus,
WUHTEPIOIAIHS, YKCTPATIOJISAIINS.
3name paBuUIa MOCTPOEHUS IrpaduKoB
3aBHCUMOCTEH (DU3MUECKUX BEITMUNH
JpyT OT Jpyra.

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

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

IIpusooums npumepwvl anmpoKCUMAIINH,
WHTEPIOSAIUHU, YIKCTPATIOJISIINH.
Ymems ipoOBOIUTH TIPOLIEAYPHI
anmnpoOKCUMAIINH, HHTEPIOJISALUH,
HKCTPAIOJIALIHH.

Onpedensamb 3HAUCHUS YTIIOBOTO

kod¢ unmenTa u cBOOOTHOTO

cllaraeMoro JJMHEHHOM 3aBUCHUMOCTH,
OIICHUBAThL NX a0COJIFOTHBIC
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1.6

O6paboTtka
HEJIMHEMHBIX
3aBUCUMOCTEH:
JIMHEeapu3aIus,

IIoACUYCT IJI0maaun

['paduyeckoe npeacTaBiIcHUE
3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH JAPYT OT ApYyra.
Henunelinast 3aBUCUMOCTD

" €C JIMHCapu3anus

MIOTPEIIHOCTH.

Yemanaenueameo 63aumocesnzu Mexny
MaTeMaTU4YECKUM MOHITUEM «IMHEHHAs
GyHKUMS» U TMHEMHON 3aBUCUMOCTBIO
(bu3HYeCKUX BETUYMH IPYT OT Jpyra.
HUccrneoosamuv u unmepnpemuposamso
rpauKky TMHEHMHBIX 3aBUCUMOCTEN
(bu3HUeCcKUX BETUYUH APYT OT Apyra.
Pewams 3anaun Ha MOCTpOEHUE
JMHENHBIX Tpa(UKOB 3aBUCUMOCTEN
(bu3HUeCcKUX BETUYUH JAPYT OT JIpyra
10 33/IaHHBIM HabopaMm
DKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEIENISITh 110 TOCTPOCHHOMY Tpad UKy
yIi10BOM KO3 UIIMEHT B CBOOOIHOE
cllaraeMoe, OLIEHUBATh UX a0COIIOTHBIC
1 OTHOCHUTEJIbHBIE ITOIPEIIHOCTH
Onepuposams nousmusamu: rpaduk
3aBUCHMOCTH OJHOM (pH3UICCKON
BEJIMYMHBI OT IPYTrOM, HEJITMHENHAS
3aBUCHUMOCTD, JINHEAPHU3ALIUS

HEJIMHEWMHOM 3aBUCUMOCTH, TIOIIA b
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1o rpaKoM,
IIOCTPOEHUE
KacaTeJbHbIX

K rpaduky (JeKuus)

noj rpayMKoM 3aBUCUMOCTH,
KacaTesbHas K rpaduKy 3aBUCUMOCTHU
B JIAaHHOM TOYKE.

3name ipaBUIIa IOCTPOEHUS IPaUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUUH
JIPYT OT pyTa, PU3HUYECKUNA CMBICIT
TJIOIIA U T1OJ] TPaPUKOM 3aBUCUMOCTH
U KacaTeJIbHOU K TpauKy 3aBUCUMOCTH
B JIJaHHOU TOYKE.

Cmpoumsb UCXOIHBIC

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

Ilpumensams ipaBUIIa MIOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3HIECKUX
BEJIMUMH JPYT OT JApyra.

Onpeoensimb 3HAYEHUS TUIOMIATN

o1 Tpap koM 3aBUCHMOCTH

U yIJI0BOT0 KO3 puurenTa

KacaTeJbHOU K rpaduKy HEJTMHEHHOU
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3aBHCHMOCTH B JJaHHOW TOYKE,
OLICHUBATh UX A0COJIOTHBIC
MOrPEITHOCTH.

Vemanasnuseamo 63aumocssizu

MEXTy MaTEMaTHYECKUM MTOHSATHEM
«DYHKIHUA» ¥ 3aBUCHMOCTBIO
(bU3NYECKUX BETUYHH JAPYT OT APyra.
Hccnedosamv u unmepnpemuposams
rpad)MKy HEJTMHEWHBIX 3aBUCHUMOCTEH
(buU3NYECKUX BETUYHH APYT OT APyra.
Pewamp 3a1aun Ha MOCTPOCHHE
JIMHEAPU30BaHHBIX IPaUKOB
3aBUCUMOCTEH (PU3NICCKUX BEIMIMH
JPYT OT ApyTa 10 3aJlaHHbIM Habopam
9KCTIICPUMEHTAIBHBIX TaHHBIX,
OIPEICIIATH 10 MOCTPOCHHOMY TpapuKy
yrI0BOM KO3 PuImeHT u cBo0ogHOE
cllaraeMoe, OlICHUBATh X a0COJIFOTHEIC

N OTHOCHUTCIIbHBIC IIOI'PCITHOCTH

1.7  HN3mepenue 2 PaBHOMEpHOE M HEPAaBHOMEPHOE Onepuposamuv nonsimusamu: rpaduk
3aBUCUMOCTHU MPSIMOJIMHENHOE JIBUKEHHE. 3aBUCHUMOCTHU OJHOUN (PU3UUECKOU
KOOPJAMHATBI TPAHULIBI Koopawnnara, BpeMsi, CKOPOCTb BEJIMYMHBI OT IPYTOW, HEIIMHEWHAS
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1.8

00J1aCTH HAMOKaHMS
OT BPEMCHH.
Jluneapuzanus
3aBUCHMOCTH

(MpakTHKyM)

N3yuenue ynpyroro

rECcTepe3nca

(TpaKkTUKYM)

Cuina. M3amepeHue cuiibl
JTUHAMOMETPOM. YTIPyTHUE
¥ 9aCTUYHO ymnpyrue nedopmaruu.

Cuina ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JINHEAPU3ALIHS
HEJIIMHEWHON 3aBUCUMOCTH.

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

Ipumensme ipaBUIa MOCTPOCHUS
rpaduKkoB 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH JIPYT OT JIpyra.

Onpedensime 3HaYEHUS YTIIOBOTO

Koa¢ duirienTa u cCBOOOIHOTO
ciaraemMoro rpaduka JMHEHHOM
3aBHUCUMOCTHU, OIICHUBATH

uX a0COJIFOTHBIE MOTPEITHOCTH.
HUccrneoosamwv u unmepnpemuposams
HEJTMHEHHYIO0 3aBUCUMOCTh KOOPAHHATHI
I'PaHMITBI 001aCTH HAMOKAHUS Oymaru
OT BPEMEHH.

Hcnonvzosams cCeKyHIIOMED U PYTETKY
Onepuposams noHamusmu: cuna,
nedopmarius, ynpyrui THCTEPE3HC.
Ymemo popmynupoBats 3akoH ['yka,

coOHMpaTh HIKCIEPUMEHTATIbHYIO
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OtknoneHus ot 3akoHa ['yka.
I'uctepesuc. Pabota cusbl
Ha MaJiOM U Ha KOHEYHOM
nepemenienuu. ['paduueckoe

MpCaACTAaBJICHHUC pa6OTBI CHJIbI

YCTaHOBKY.

Dopmynuposams TUNIOTEZY O XapaKTEpe
3aBUCUMOCTHU JUIMHBI 00BEKTa OT
BEJIMYMHBI TPUIIOKEHHOU K HEMY CHJIBI.
Cmpoumbs HeTUHENHBIN rpapuk
3aBUCUMOCTH (PU3NYECKUX BEIUUHH
JpYT OT Apyra.

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

HUccrneoosamuv u unmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTb JIJINHBI
00BEKTa OT BEJIMYMHBI MPUITOKEHHOU

K HEMY CHUJIBI.

Onpedensams yron HaKIOHA
KacaTeJbHOU K IpaduKy HETMHEHHOM
3aBUCUMOCTH B IaHHOM TOYKE, IIOMIAdb
1oJ1 rpa)KoM, OIIEHUBATh A0COJIIOTHBIE
Y OTHOCUTEJIBHBIE TOTPEITHOCTH 3TUX
BEJINYUH.

Hcnonvzoeamv ceKyHIOMED

Y IMTHAMOMET).
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1.9

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

pbryara (MpakTUKyM)

AOGCOTIOTHO TBEP0E TEIIO.
BpamarensHoe nBHKEHNE
TBEPAOTO Teaa. MOMEHT CHJIBI
OTHOCHUTEIIBHO OCH BpaILICHUS.
IIneuo cunbl. CnosxkeHue cuil,
MPUWIOKEHHBIX K TBEPAOMY TEIIY.
LlenTp TsxecTH Tena. Y cioBus

paBHOBECHS TBEPAOTO Tena. Peryar

Yemanasnusamo 63aumocsssu

MEXIY omnpeneiieHuneM pU3NIECKOn
BEJIMYMHBI «MEXaHHYECKas paboTay

U TEOMETPUYCCKUM TTOHSATHEM
«ILI0IAJTh 1101 TPaKOM 3aBUCUMOCTH
BCJTUYMHBI CHUJIBI OT BEJTUIMHBI
nedopmarumy

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

Ymemsb HopmynrpoBaTh MpaBUIIO
MOMEHTOB, YCJIIOBHS PaBHOBECHS
aOCOJIFOTHO TBEPIOTO TeJia, CKJIAbIBATh
CHUIBI, TPHJIO’KEHHBIC K TBEPAOMY TEIy,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooums ipuMepbl TPUMEHEHUS
pBIYATOB.

Dopmyauposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJAMHATHI TOUKHU

ONOPBI YPABHOBEIIEHHOTO phlyara
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OT BEJIMUMHBI CWJIbI, TPUIIOKEHHOU

K €ro KOHILY.

Cmpoums TMHENHBINA rpapuk
3aBUCUMOCTU (PU3UYUECKUX BETUUNH
JIPYT OT JIpyTa.

Ipumensme ipaBUIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccrneoosamv u unmepnpemuposams
3aBUCHUMOCTh KOOPJIMHATHI TOUKHU
OTOPHI YPABHOBEIIEHHOTO phlyara

OT BEJIMYMHBI CUJIbI, IPUIIOKEHHOM

K €r0 KOHILY.

Onpedenams 10 TpaQUKy TUHEHHOM
3aBHUCHUMOCTHU 3HAUYEHHUS YTIIOBOTO
Kod(ureHTa u CBOOOTHOTO
CJIaraeMoro0, OIICHUBATh a0COIIOTHBIC
Y OTHOCHUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJINYUH.

Hcnonvzoeams NTUHENKY, a TAKKE
LIIPUI] C ACJICHUSIMU JJIs1 U3BMEPEHUS
o0BeMa.

Pewamy 3anaun 0 paBHOBECHH phIYara

47



1.10 H3mepenue
ko3 purmenTa
HSHEPreTUYECKUX MOTEPD
MIPU OTCKOKE IIapuKa
OT MOBEPXHOCTH

(MpakTUKyM)

HMHy.TIBC CHJIBI 1 U3BMCHCHUC

MMITYJIbCA TeJIa. 3AKOH COXPaHEHHUS

uMItysabca. Kunetnueckas s3HeEprus

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

Y HEMOTCHIUAJIbHBIE CUJIBI.
[TorennmanbHast SHEprUsl.
[TorennmanbHast SHEpruUs TEIa
B OJTHOPOJIHOM I'PaBUTALlHOHHOM
noJie. CBsi3b pabOThI
HEIMOTEHIUAJIBbHBIX CUII

C U3MEHEHUEM MEXaHUYECKOMN
DHEPTHH CUCTEMBI TEN. 3aKOH
COXPaHECHUS MEXaHUYECKOU
SHEPIruu. YIPyrue u HeyIpyrue
CTOJIKHOBEHHUs. BHyTpeHHsIs

SHEPrus Teya

Onepuposams NOHAMUAMU: AMITYJIbC
CHWJIBI, UMITYJIbC TEJIa, KHHETHYECKas
DHEPTHUs MaTePUAITBHON TOYKH,
MOTCHIIMAJIBHBIC U HETTOTCHIINAIBHBIE
CHWJIBI, IOTCHIIUAJIbHAS 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
OTIpeJIeICHNE MOTEHITUATBHBIX

Y HEMOTCHIIMATbHBIX CUJT;
bopMyITHpOBaTh 3aKOH COXpAaHEHUS
MEXaHUYECKON IHEPTHMU.
Ilpusooums npumepul ciydaes,
KOT'/Ia UMITYJIBC T€Jla COXPaHAETCS
WM HE COXpaHSAETCs, Koraa
MEXaHHYeCKasi YHEPTHUS CUCTEMBI
COXPAHSIETCS] WJIM HE COXPAHSIETCH,

YOPYTUX U HEYNPYTUX CTOJTKHOBEHUM.
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Hroro no pazneny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH BBICOTHI OTCKOKA IIapuKa
1oCJIe COYJapEeHUsI C TTIOBEPXHOCThIO
TOPU30HTAIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoums TUHEWHBIN U HETMHEHBIN
rpaduK 3aBUCUMOCTH (U3UIECKHUX
BEJIMYUH JIPYT OT JApyTa.

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

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

Hcnonvzosams pyneTky.

Pewams 3anaun 00 aOCOIOTHO
YIPYTHX U a0CONIOTHO HEYIPYTHUX
COyJapEeHUsX
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Pa3nen 2. MoJiekyasipaasi Gu3uKa ¥ TEepMOAMHAMHUKA

2.1.  Omnpenenenune 2 KonnuecTBo TemnoThl. Onepuposams noHaAmMuUsAMU: KOTUYECTBO
TEIIOEMKOCTH TermoeMkocTh Tena. Y aenbHas TEII0THI, TETJIOEMKOCTh TeJa, yeIbHas
TBEPJOIO Teja U MOJISIpHAs TEIJIOEMKOCTH Y MOJISIpHAsi TETJIOEMKOCTH BEIIECTBA,
(TIpaKTHUKYM) BELIECTBA. Y PaBHEHHE TEIVIOBOIO  TEIJIOBOE PaBHOBECHE.

Oananca. TerioBoe paBHOBECHE Ymems GopMynupoBaTh ypaBHEHHE

TEIJIOBOro 0ajaHca, coOupaTh
OKCIICPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepol Ten,
00JIaTaroMUX OTMHAKOBOM
TEMIOEMKOCTBIO, HO Pa3InIHON
yJIeITbHOHN TEIIOEMKOCTBIO.
IIpumensimes ypaBHEHHE TEILIOBOTO
OayaHca JUIsl OITMCaHUs Mpoliecca
TEII000MEHA TBEPJIOTO TeJia C BOJIOM.
Hccneoosams TemioooOMeH

MEXKTy TBEPABIM TEIIOM U KUJIKOCTSIMHU
U UHMepnpemuposams Pe3yIbTaThl
STHUX OIBITOB.

Onpedensamb TEIIOEMKOCTb TBEPAOTO
Teja Ha OCHOBAaHUH PE3YJIbTaTOB

OIIBITOB IIO U3YYCHHUIO TeriooOMeHa
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2.2.

N3zmepenne
TEMIIEPATYPBI PYK
AKCHEPUMEHTATOPA
U 1aBJIEHUS, KOTOPOE
MOTYT CO3/1aTh

€Iro JICTKHUC

(TpakTHKyM)

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

MEXKTy TBEPABIM TE€JIOM U KUJIKOCTSIMU
C pa3HBIMU TeMIIEpaTypaMu, OlICHUBATh
aOCOJIIOTHYIO U OTHOCUTENIBHYIO
MOTPEIITHOCTH U3MEPEHHON BEJIUYMHBI.
Hcnonvzoeams TEpPMOMETD.
Yemanaenusams 63aumocsnzu

MEXIY 3aKOHOM COXPAHEHHS SHEPTUH
Y ypaBHEHHUEM TEILIOBOTO OajaHca.
Pewamys 3a1aun Ha TpUMEHEHHE
ypaBHEHHS TEIJIOBOTO OanaHca
Onepuposams noHamuamu: JaBjeHUE,
o0BeM, TeMIEpaTypa, KOJTUIECTBO
BEIIECTBA, UACAIbHBIN Ta3.

Ymems 3anuceiBaTh ypaBHEHUE
Menneneea—Kitaneiiposa,
bopMyTMpOBaTh Ta30BbIE 3aKOHBI,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamwb yCTpONCTBO U NPUHIUI pPaOOTHI
ra3oBOro TEpMOMETpA.

Ilpusooums npumepsl NOBEACHUS raza
MIpU U3MEHEHUU €ro JaBJIeHUs, 00beMa,

TEMIEPATYPBHI.
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2.3.

DddexTuBHbBIN
Kod(pbumeHT
KECTKOCTH CHUCTEMBI.
Onpenenenue Moaymis
KOnra nposonoku

C IOMOIIIbIO phlYara.
Onpenenenue npeaena
yrpyrou aedopmaruu
(TpaKkTUKYM)

Jledbopmanum TBEpIOTO TEA.
Pactsxenue u cxxatue. Moayib
FOnra. Yopyrue u Heynpyrue
nedopmanuu. [Ipenen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT cuiibl OTHOCHUTEIIBHO OCH
BpamieHus. [lnedo cuibl. Y cinoBus

paBHOBECHS TBEPAOTO Tena. Peryar

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

Hcnonvzoeams MUHENKY

Y CaMO/JICJIbHBIN Ta30BbI TEPMOMETP.
Yemanasnueams 63aumocenzu

MEXKTy BHCIITHUMHU U BHYTPEHHUMU
MakKponapaMeTpamu
TEPMOANHAMHUYECKOIN CUCTEMBI.
Pewams 3anaun Ha NpUMEHEHNE
ypaBHeHUs1 MeHneneeBa—Knamneipona
Onepuposamuv nouamusimu. yupyrue
u Heynpyrue aedopmanmm,

npejaen ynpyrou aedopmanmm,
Moxaysb FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BpaLCHHUS, IIJIEYO
CUJIBIL, pbIYar.

Ymems bopmynmpoBath 3akoH [ 'yka
JUTs TeopMaIiiy pacTsKEHUS
OJHOPOJIHOTO CTEPKHS C MOCTOSHHBIM

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

IIpusooums npumepwvl ynpyrux

U HEYTIpYTuXx aedopmariiii, MaTepraos
C pa3IMYHBIMHU MoysisiMu FOHTa.
Ilpumensams 3akoH 'yka ans pacuera
nedopMaIiy pacTsHKEHUS MTPOBOJIOKH.
HUccrneoosamsv 3aBUCUMOCTH YAJIMHEHUS
IIPOBOJIOKU OT BEJIIMYUHBI
pacTsITUBAIOIIEH €€ CUIIbI

U UHMepPNPemupo8ams

MOJIYYE€HHBIE PE3yJIbTaThI,

B TOM YHCJIE JIs OTIpE/IeNICHUs Tpeiesa
yapyrou aedopmaruu.

Onpedenams Monynb HOHra npoBosioku
HA OCHOBaHWU PE3YJIbTATOB OMBITOB

M0 PACTSKEHUIO TTPOBOJIOKHU

C TIOMOIIBIO PA3TMYHBIX 110 BEJIMYNHE
CHJI, OIICHUBATh a0COTIOTHYIO

¥ OTHOCHUTEIIBHYIO MMOTPEITHOCTh

n3MepeHHoro moxayis FOura.
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2.4.

N3mepenue
koappurmenTa
OBEPXHOCTHOT'O
HATSHKEHHUS] METOJIOM

OTphIBa (TIPAKTHUKYM)

[ToBepXHOCTHOE HATSKEHUE.
Koaddumment noBepxHOoCTHOTO
HaTskeHUs. Criia mMoBEpXHOCTHOTO
HaTsDKeHus. Kanusipabie
saBJicHUs. [[aBienue

10J1 UICKPUBJIEHHON MTOBEPXHOCTHIO

xunkoctu. Gopmyna Jlarmaca

Hcnonvzosams HEPABHOILIEYUI pblyar
JUTSl YBETTUUEHUS CUJIbl U TIEPEMEILICHHUS.
Pewamy 3a1aun Ha IpUMEHEHHE 3aKOHA
I'yka s pacuera pacTsKeHUA

U CKaTHsI CTepKHEN

Onepupoeamv NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

K03 (DUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS, KallUJUISIPHBIE SIBJICHUS.
Ymems 3anuceiBaTh HOPMYITY AJI CUITBI
MOBEPXHOCTHOTO HATSHKEHHUS, POPMYITY
Jlannaca qu1s onpeiesieHNsl 1aBiIeHUs
M0J] UICKPUBJIEHHOW IMMOBEPXHOCTHIO
KHUIKOCTH, COOMPATH
AKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsi IOBEPXHOCTHBIX
ABJICHUN U KAIIWUISIPHBIX SIBJICHUM.
Ilpumensams MeTOA OTPHIBA PAMKH

OT ITOBEPXHOCTH >KHJIKOCTH

ISl u3MepeHust ko3 duimenra
NOBEPXHOCTHOT'O HATSYKEHUS HKUIAKOCTH.

Hccneoosams 3aBUCUMOCTD BETMUHHBI
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2.5.1.

OnpeneneHue TOYKU

pOCHI (ITPaAKTHUKYM )

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

OT TEMIIEpPATYPHI,

WX HE3aBUCUMOCTH OT 00beMa

CHWJIbI, HEOOXOIUMOM JIJIsl OTphIBA

OT MOBEPXHOCTH BOJIbI TPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa

U UHMepnpemupos8amsv pe3ybTaTbl
MIPOBEACHHBIX U3MEPEHUM.
Onpeodenams kK0d(PhULIMEHT
MMOBEPXHOCTHOTO HATSKEHUS KUJKOCTH
0 pe3yJibTaTaM MPOBEACHHBIX
W3MEPEHUH, OIICHUBAThH A0COTIOTHYIO
Y OTHOCUTEJIbHYIO MMOTPEITHOCTh
U3MEPEHHOUN BEIUYUHBI.
Hcnonvzoeams pbryar s CO3qaHus
CUJIBI 3aJJaHHON BEJIMYUHBI.

Pewams 3anaun Ha npUMeHEHUE
(dbopMyIIBI 17151 CUITBI TOBEPXHOCTHOTO
HaTsDKeHUS U hopmyibl Jlammaca
Onepupoeams NOHAMUAMU:
HACBIILICHHBIN U HEHACBILICHHBIN T1ap,
BJIQKHOCTb BO3/1yXa, a0COJIFOTHAs

Y OTHOCHUTEJIbHAS BIAYKHOCTb.

Ymemsb xkaueCTBEHHO OMUCHIBAThH

3aBUCHUMOCTD INIOTHOCTH U JaBJICHUA
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HACBIIIEHHOT O n1apa. BiiaxxHOCTh
BO3/1yxa. AOCOIIOTHAs

N OTHOCUTCIIbHAA BIIAKHOCTH

HACBIIICHHOTO TIapa OT TEMITePaTyphl,
X HE3aBUCHUMOCTh OT 00BbeMa
HACBIILIEHHOT O 1apa, coOupaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepvl HACHIIICHHOTO
Y HEHACBIIICHHOTO Tapa.
Hccrneoosamw Iporiecc BBITTAICHUS
POCHI TIPY TTOHM)KCHUH TEMITEPaTyPhI
BJIQ)KHOTO BO3/TyXa

U UHMepPnpemuposanms TIOTyYECHHBIC
pE3yJIBTATHI.

Onpedensimb 1O TIOTYYESHHBIM
HKCIIEPUMEHTAITBHBIM JaHHBIM
TEMITEpaTypy TOUYKY POCHI, U 3aTEM,
C IIOMOIIBIO TaOJIUI[LI 3aBUCUMOCTH
JIABJICHUS HACBIIICHHOTO Mapa BOJIbI
OT TeMIIEPATyPhl, OTHOCUTEIBHYIO
BJIQYKHOCTb BO3/TyXa, a TaKKe
a0COJIFOTHBIE M1 OTHOCHUTEIIBHBIC
MOTPEITHOCTH ITUX BEIUYHNH.
Hcnonvzosams TepMOMETD.

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

(MpakTHKyM)

DIIEKTPUUECKUI 3apsi/.
DIIEKTPUUYECKOE TOJIE.
HanpsikeHHOCTh 1 OTeHIHA
3JIEKTPUYECKOTO NoJis. Pa3HOCTH
MOTEHIINAIOB U HAIPSIKEHHUE.
N3Mmepenune HanpsiKeHuUs.
BonwsrmeTtp. Konaencarop.
DIJIEKTPOEMKOCTh KOHEHCATOPA.
[TapannensHOE

1 MTOCJIEJOBATEIBHOE COCINHECHUE

KOHIACHCATOPOB

a0COJIIOTHOM M OTHOCHUTEIBHOU
BJIQYKHOCTH

Onepuposams NOHAMUAMU:
AIICKTPUYECKHH 3PS, SIEKTPUICCKOEC
T0JIe, HANIPSHKCHHOCTD U MTOTCHITHAIT
AJIEKTPUYECKOTO TTOJISI, pa3HOCTh
MOTCHIIMAJIOB ¥ HAIPSDKCHHE,
KOHJICHCATOP, AJICKTPOEMKOCTh
KOHJICHCATOpa.

Ymems BBIUMCIATH 3apsij] KOHACHCATOPA
TI0 €r0 3JICKTPOSMKOCTH

U HAIPSOKCHUIO, TPUMEHSATH (DOPMYJIbI
JUTSL pacyeTa 3JIEKTPOEMKOCTH

IIPH TTOCJICIOBATEILHOM

Y MMapajuIeIbHOM COSTUHECHUN
KOHJICHCATOPOB, COOMPATH
ANEKTPUUYCCKYIO IICTIb.

Ilpusooums npumepol
MIOCJICIOBATEIILHOTO M TTapaJUICIBHOTO
COCIMHEHUS KOHJICHCATOPOB.
Hccneoosams 3aBUCUMOCTD

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

Onpeodensamb OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEH JBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSM HAINPSHKCHUS Ha HUX,
OLICHUBATh A0COIOTHBIE

Y OTHOCHUTEJIbHBIC TTOTPEITHOCTH
HU3MEPSEMBIX BEJIMYHH.
Hcnonv3zoeamsb BOIBTMETD.

Pewams 3a1aun Ha cOeTUHEHNE

KOHJICHCAaTOPOB
Uroro no pazgeny 9
Paznen 3. DiieKTpoAMHAMUKA.
3.1. M3yueHue npouecca 2 DNEeKTpUYECKU 3apsi. Onepupoeamv NOHAMUAMU:
pa3psIKu KOHAEHCATOpa DIEKTPUUECKOE MOJIE. ANEKTPUUYECKUI 3apsifl, SIEKTPUUECKOE
(IpaKTUKYM) Hanpsi>keHHOCTh M OTEHIUAT 1oJie, HAPSHKEHHOCTh U MOTEHIUAT
AIEKTPUYECKOro moJist. Pa3HOCTH ANEKTPUUYECKOIO MOJIsA, PA3HOCTh
MOTEHI[MAJIOB U HAIPSKEHUE. MOTEHI[MAJIOB U HAIPSKEHHUE,

O/1C ucrounuka toka. M3mepeane  OJIC ncrouHnka ToKa, KOHIEHCATOD,

HanpspkeHus. BoapTMeTp. AIEKTPOEMKOCTh KOHJIEHCATOPA,



Konnencartop. 1€KTpoeMKOCTb
KOHJIEHCATOpa. DJIEKTPUUECKOE
conpoTuBiieHUE. 3aKoH OMma

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

TOKa

AIIEKTPUUYECKOE COMPOTUBIICHUE.
Ymemo popmynupoBath 3akon Oma
TS TIOJTHOM (3aMKHYTOM )
IIEKTPUYECKOU TIETTH, BBIYUCIIATH

3aps] KOHJeHcaTopa

0 €ro 3JEKTPOEMKOCTH

U HaNPSDKCHUIO, COOUPATH
AIIEKTPUUECKYIO 1IETIb.

IIpusooums npumepsvl TOBEICHUS
KOHJICHCATOpa, BKJIFOUEHHOTO B IICTIh
MOCTOSIHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTHU CUJIBI TOKA OT BPEMEHH
IIPH pa3psiKe KOHIEHCATOpa

4yepe3 pe3ucTop.

Cmpoumbs TpauK 3aBUCUIMOCTH CHUJTBI
TOKa OT BPEMEHHU TP Pa3PSIIKE
KOHJIEHCATOpa 4epe3 pe3ucTop.
Ipumensme ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEH (PU3nUECKUX

BEJIMYMH APYT OT APYra.

Hccneoosams 3aBUCUMOCTD CHJIBI TOKA
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3.2.

Onpenenenue
yACIBHOTO

COIIPOTHUBJICHHUA

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

3J’I€KTpI/ILI€CKOG COIMPOTHUBJICHUC.

OT BPEMEHU TIPU pa3psiike
KOHJICHCATOpa uepe3 pe3ucTop

U UHMepnpemupo8ams Ty
3aBHCHUMOCTb.

Onpeodensimb SACKTPOEMKOCTb
KOHJICHCATOpa,

BBIpAXKas €€ Yepe3 yriioBou
K0d(hPUIIMEHT KacaTeNbHON K TpaduKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKH
KOHJICHCATOpa OT BPEMEHH,
OLIEHUBATH A0CONIOTHYIO

¥ OTHOCHUTEJIBHYIO ITOTPEUTHOCTh
AIIEKTPOEMKOCTH.

Hcnonv3oeams BOIBTMETP

U CeKyHJIOMep.

Yemanasnusamo 63aumocsasi.
Pewams xauecTBEHHBIE 3a/1a4H

0 KOHJIEHCATOpaX, BKJIIOYEHHBIX B LIEMb
HOCTOSIHHOTO TOKa

Onepuposams noOHAMUAMU:

cHuJia TOKa, HapsDKEHUe,

QICKTPHUICCKOC COITPOTHUBIICHUC,
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MaTepuala IpOBOJIOKU

(mpakTHKyM)

3aBUCHMOCTb CONIPOTHUBIICHUS
OJIHOPOJIHOTO NMPOBOJHHUKA

OT €ro JUTMHBI U TJI0MAIN
IIONIEPEYHOr0 CEYEHHUS. Y IEIBbHOE

COIMPOTHUBJICHUC BCIICCTBA

yII€IBbHOE CONPOTUBIIEHUE
BELIECTBA.

Ymemso popmynupoats 3akoH Oma
JUTSL yJacTKa IETH, 3aITUChIBATh
dbopmyiy aJisi 3aBUCUMOCTHU
COTIPOTHUBJICHUS OJJHOPOJHOTO
MIPOBOJHUKA OT €TO JUTUHBI

Y TUTOIIA/TU TTONIEPEYHOTO CCUCHMUS,
coOUpaTh IEKTPUUYECKYIO LETIb.
IIpusooums npumepwvl BEECTB

C pPa3JIMYHBIM YJEJIbHBIM
COTIPOTUBIICHUEM.

IIpumensams METO U3MEPEHUS

MaJIbIX DJIEKTPUUECKUX
COITPOTHUBJICHUH.

HUccrneoosamsb 3aBUCUMOCTH
HATMPSHKCHHSI MEXTy KOHIIAMH OTpe3Ka
MIPOBOJIOKH OT JUTHMHBI 3TOTO OTPE3Ka

U UHMepnpemupo8ams pe3yabTaThl
MIPOBEICHHBIX U3MEPECHHH, BEIYUCIISITh
AIIEKTPUUECKOE COMMPOTHUBIICHUE OTPE3KA

IIPOBOJIOKH I10 UIBMCPCHHBIM 3HAYCHUAM
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3.3.

N3mepenne
BOJIBT-AMIIEPHOM
XapaKTEePUCTUKU

MOJIYNIPOBOIHUKOBOTO

nuona (MpakTUKYM)

[MonympoBoauuku. CoOCTBEHHAs
U TIpUMECHAs IPOBOAUMOCTD
MOJIYIIPOBOJAHUKOB.

CaoiicTBa p-n-niepexona.

[1omynpOBOAHUKOBBIN U0/

CHJIBI TOKA W HAMPSDKEHUS.
Onpedensams yaenbHOE CONMPOTUBIICHHE
MaTepualia MPOBOJIOKHU 0 H3BECTHBIM
JUTHHE, TUaMETPy U COTIPOTUBIICHUIO,
OIICHUBATh A0COTIOTHYIO

¥ OTHOCHTEIIbHYIO TTOTPEITHOCTD
YACJIBHOTO COMPOTHUBIICHHUS.
Hcnonvzosams MyJIbTUMETP B peKUMaX
BOJIBTMETPA U aMIIEPMETPa, TUHCHKY,
MHUKPOMETP.

Pewamyw 3anaun Ha 3akon Oma

JUTSl y4acTKa IeH U Ha 3aBUCUMOCTD
COTIPOTHUBJICHUSI OTPE3Ka MTPOBOJIOKHU

OT €ro XapaKTePUCTHUK

Onepuposamv NOHAMUAMU:
MOJIYIPOBOIHUK, COOCTBEHHAs

U TIPUMECHAsI IPOBOIUMOCT,
p-n-TIepeXo/1, OTYIPOBOTHUKOBBIHI
JTIO]I.

Ymemsv 00BACHITH IPUPOTY
COOCTBEHHOUN U MPUMECHOMU
MPOBOJIMMOCTH, CBOMCTBA
p-n-miepexoa, MPUHITUT TeUCTBUS
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MOJIYIPOBOAHUKOBOTO TNO/1A,

ero GyHKIMOHUPOBAHUE

IIPU BKJIIOYEHHUH B 3JIEKTPUUECKYIO LIENb
MOCTOSIHHOT'O TOKa B IIPSIMOM

U B 00OpaTHOM HampaBJICHUH, COOUPATH
AIIEKTPUUYECKYIO 11ETIb, YNTATh
MapKHUPOBKY MOJIYITPOBOJHUKOBOT'O
Mo/1a.

IIpusooums npumepsbl UCTIOTB30BAHUS
MOJIYIPOBOJHUKOBOTO AMO/A

B DJICKTPUYECKHX HETISX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTHU CUJIbI TOKA, TEKYIIETO
yepe3 MOoIyNPOBOIHUKOBBINA TUO,

OT TMO/IAHHOT'O Ha HETO HAIPSKEHUSI.
Cmpoumbs 3KCIEPUMEHTATBHO
BOJIBT-aMIIEPHYIO XapaKTePUCTUKY
(BAX) monynpoBOoAHUKOBOTO 1HO2
IIPY €T0 BKIIFOYEHHUH B SJIEKTPUUYECKYIO
L[ENb NOCTOSSHHOT'O TOKA B IIPSIMOM

1 B 00paTHOM HaIpaBIICHUU.
Ipumensms IpaBUIa MOCTPOCHHUS

rpad kOB 3aBUCUMOCTEH (PU3NUECKUX
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Hroro no pazneny
OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BEJIMYHH JIPYT OT JIpyra.
HUccneoosams BAX

MOJIYIIPOBOAHUKOBOTO IMO/A,
BKJIFOUEHHOTO B IIENb MOCTOSHHOTO TOKA
B IIPSIMOM U B OOpaTHOM HarpaBJeHUU
U UHMepNpPemupo8ams

ATy 3aBUCUMOCTb.

Onpeodensamb dNEKTPUIECKOE
CONPOTUBIICHHUE TTOTYIPOBOIHUKOBOTO
JIM0J1a TIPU TaHHOM 3HAYCHUU
HaIPsDKEHUsI, OIIEHUBATh a0COJIOTHYO
Y OTHOCHUTEJIbHYIO MTOTPEIIHOCTh

ATOW (PU3UIECKON BEIIMYMHBI.
Hcnonvzoeams BOTBTMETP, aMIIEPMETP,
MEPEMEHHBIA PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JUO.
Pewams 3a1aun Ha 1ENH MOCTOSTHHOTO
TOKa [PU HAJMYUU B HUX UJCATBHOTO

Juoaa
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11 KJIACC

HaumenoBaunue
No KomuyecTBO
pa3ziesioB U TeM [IporpamMmmHoe conepkaHue
o/ YacoB
y4eOHOr0 MpeMeTa

Pa3nen 1. DnexkTpoamHamMmmnka

1.1.  OrieHka BEIUYNHEBI 2 MarunurtHoe nose. Bektop
TOPU30HTAIIBHOM MAarHuTHOW MHAYKIUU. [[puHImMn
COCTAaBJISIOIICH CyNEPIO3UIMN MAarHUTHBIX TOJICH.
MAarHUTHOU MHIYKIIUU JIMHUY MarHUTHOW UHIYKIAH.
MarduTHOT'O IOJIST MarauTHoe 1oJje KaTylKu
3emiu (IPaKTUKYM) C TOKOM

XapakTepuCcTUKA I€ITEIbHOCTH

oOy4Jaromuxcs

Onepupoeamb noHAmMuAMU. MAaIrHUTHOC

M0JIe, BEKTOP MAarHUTHON UHYKIIHH,
JUHUY MarHUTHOW UHTYKIIUH.
Ymemov popMmynupoBaTh MPUHITUTT
CYNEpPIO3UIIMA MAaTHUTHBIX TTOJICH,
n300paxaTh JUHUW UHIYKITUU
MarHUTHOTO IOJISl KATYIIKH C TOKOM,
coOHMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

Ilpusooums npumepsvt TPUPOTHBIX
O00BEKTOB M TEXHUUECKUX YCTPOMCTB,
SIBIISTFOIINXCS UICTOYHHKAMU
IMOCTOSIHHOI'O MarHMTHOI'O IOJIS.
Ilpumensams TPUHLIMT CYTIEPIIOZUITUN
MarHuTHBIX ITOJICH.

Hccneoosamsv pOCTPAaHCTBEHHYIO

OpHUCHTAMIO BEKTOPA MHAYKIINH
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MarHUTHOTO TOJIsI, CO3J1aBaEMOr0

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

OT CUJIBI TOKA B BUTKAaX COJICHOMA

U UHMepnpemupos8ams TOJTyYCHHbIC
pe3yJIbTaThI.

Onpedensms 1O pe3ysibTaTamMm
MPOBEJICHHOTO YKCTIEPUMEHTA MOy b
TOPU30HTAJIBHOW COCTABJISIOIIECH
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJs1 3EMJIU, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIHHYIO
MOTPEITHOCTh U3MEPEHHOM (PU3HIEeCKOM
BEJINYUHBI.
Hcnonvzosams xoMnac, COJICHOU],
71ab60paTOPHBIA OJOK MUTAHUS,
TPAHCIIOPTUD.

Pewams 3anaun Ha npuMeHEHNE
MPUHIUIIA CYNIEPIO3ULIMN MAarHUTHBIX

oJIEN
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1.2.

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

(MpakTHKyM)

MarunurtHoe nose. Bektop
MarHMTHOM MHIAYKUMHU. JInHUN
MAarHMTHOU MHAYKIIMUA. MarautHoe

ITOJIC ITIOCTOAHHOT'O MarHuTa

Onepuposams noHAMUAMU: MaTHUTHOE
10JIe, BEKTOP MarHUTHOW WHAYKIIHH,
JMHUHA MAarHUTHON MHIYKITHH.

Ymems n300paxats IMHUA UHIYKLIUN
MarHUTHOIO MOJIsI TOCTOSIHHOTO
MarHuTa, cooupartb
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB M TEXHUYECKUX YCTPOUCTB,
SIBIISTFOLITUXCS ICTOUHUKAMHU
IOCTOSTHHOT'O MarHUTHOTO MOJIS.
Ilpumensams cmapTdoH

C MPeAYCTAaHOBJIECHHBIM TPOrPaMMHBIM
obecrieyeHueM 1Jis U3MEpPEHUs
BEJIMYMHBI MAarHUTHOTO TOJIs, paBuja
HOCTpOeHUs TpauKOB 3aBUCUMOCTEN
(bu3nYecKuX BEITUYUH APYT OT Apyra.
Hccneoosams 3aBUCUMOCTD BETMUHHBI
MarHUTHOW MHAYKIIMM MarHUTHOTO
MOJISl TOCTOSTHHOT'O MarHuTa

Ha €ro NPOAOJBHON OCH CHMMETPUU

OT paCCTOAHHNA MCKAY HCHTPOM
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1.3.

HaOnronnenue
MAarHUTHOT'O

rECcTepe3uca

(TpaKkTUKYM)

MarunutHoe noJsie. Bexktop
MAarHUTHOW MHAYKIUU. JIMHUM
MAarHMTHOW MHAYKIIMUA. MarHuTHoe
MI0JI€ KATYIIKH C MTOCTOSIHHBIM

TOKOM. MaramTHoe 1oJie

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHMepnpemupoeams IOJIyYCHHbIE
pe3yJIbTaTHI.

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

Ha €ro MPOo0JbHON OCH CUMMETPUHU
OT PACCTOSTHUSI MEK]1y LIEHTPOM
MarHuTa U TOYKOU U3MEPEHUIN

(c yueTom abCOIOTHBIX TOTPEIIHOCTEN
MU3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams TMITUHIAPUYECKUN
MMOCTOSIHHBI MarHuT, JINHEWKY.
Pewams 3anaun Ha npuMEHEHUE
IIPUHLIUIIA CYIIEPIIO3ULIMU MarHUTHBIX
noJeu

Onepuposams noHssmusMu: MarHUTHOE
I10JI€, BEKTOP MarHUTHOM MHIYKLHH,
JIMHUY MarHUTHOM MHIYKLWH,
(dbeppoMarHeTuK, MarHUTHBIH

THCTEPE3HC.
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B BelecTse. DeppoMarHeTuku.

MarHuTHbIN TUCTEPEIUC

Ymems n300paxkaTh IMHUA WHIYKITAN
MarHUTHOTO TTOJISI KATYIIIKH

C IIOCTOSIHHBIM TOKOM, OOBSICHSATH
ABJIEHUA (peppoMarueTuzma

Y MarHUTHOTO TUCTEpE3nca, COOMpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
Ilpusooums npumepst MaTepUaIIOB,
obnanarmux GeppoMarHuTHEIMU
CBOMCTBAMHM.

Ilpumenams cmapTdoH

C TIPEYCTAHOBIICHHBIM MPOTPAMMHBIM
obOecrieueHUEM JJIsl U3MEPEHUS
BEJIMYMHBI MarHUTHOTO T1OJIs1, TTPaBUJIa
MOCTPOCHHMS TpapUKOB 3aBHCUMOCTEMN
(bU3UYECKUX BEJIMUMH JIPYT OT ApyTa.
Hcceneoosams 3aBUCUMOCTD BEJIMUMHBI
MarHuTHOM WHIYKIIMH MarHUTHOTO
OJIsI BOJTM3U TOPIIA KaTYIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOMU

Ha (heppOMArHUTHBIN CEP/ICUHHK,

OT CHJIBI ITPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHmepnpemupoeanib
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1.4

N3ydenne paboTsl
DJICEKTPOJIBUTATEIIS
U JIMHAMO-MAIITUHBI

(dactsb 1) (nexuus)

[TocTostHHBIN TOK, cuiIa AMrepa
(ee HampaBIE€HUE U MOAYJIb),
AIIEKTPOABUTATEINb TOCTOSTHHOTO
TOKa, TUHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKA)

MOJTYYCHHBIE PE3YJIbTATHI
KaK HaOJII0JICHHEe MarHUTHOTO
THCTEpe3uca.

Cmpoumbs SKCTIEPUMEHTATBHO IpapuK
3aBUCUMOCTH MOAYJIS MArHUTHOM
WHIYKITUM MAarHUTHOTO TIOJISl KaTYIIIKH
¢ peppOMarHUTHBIM CEPICUHUKOM

OT CHJIBI MPOTEKAOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOIOTHBIX
MOTPEITHOCTEH N3MEPEHHBIX
(bU3UIECKUX BEITUYUH).
Hcnonvzosams 1abOpaTOPHBIMA
MCTOYHUK MUTAHUS

Onepuposams noHAMUAMU: CUTIA
Amrepa, 3JeKTpOABUTaATEb,
JTMHAMO-MAIIIUHA.

Ymems onipenenstb MOAYIb

Y HamIpaBJICHHUE CUJIBI AMTiepa.

3Hamb UCTOPUIO U300pETEHUS
DIIEKTPOJABUTATEIIS

Y COBEPIIICHCTBOBAHUS

€ro KOHCTPYKIIMH, YCTPOMCTBO
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L.5.

N3yuenne paboOTHI
DJIEKTPOJIBUTATEIIS
U THHAMO-MAaIITHHBI

(4acthb 2) (MpakTUKYM)

[TocTostHHBIN TOK, cuiIa AMrepa
(ee HampaBIE€HUE U MOAYJIb),
AIIEKTPOABUTATEIb TOCTOSTHHOTO
TOKa, TUHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKA)

Y NIPUHIUII JEUCTBUSA
AIIEKTPOJABUIATENA IIOCTOSHHOTO TOKA
Y TUHAMO-MAaIlVHBI.

IIpueooums npumepsvi IPUMEHEHUSI
DJIIEKTPOJABUIATENSA IIOCTOSHHOTO TOKA
Y TUHAMO-MAaIlIVHBI.

Onpedensime HaNpaBIICHUE BPALLICHUS

AKOPA JICKTPOABUTATCIIA IIPU 3aITaHHOM

HaMpaBJICHUH MPOTCKAHMS
SJIEKTPHUUECKOr0 TOKa B 0OMOTKaX
CTaHUHBI.

Pewamp 3a1a49u 0 3JEKTPOIBUTATEIIC
MOCTOSIHHOTO TOKA U JIMHAMO-MaIllnHEe
Onepuposams nousmusimu.: CUna
Awmrepa, 3IeKTPOIBUTaTElb, TUHAMO-
MallliHa.

Ymemw onpeenaTh MOIYIb

Y HampaBJICHHE CHIIBI AMIIiepa,
coOMpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusodums npumepvl TIPUMEHEHUS

QICKTPOABHUTATCIIA ITIOCTOAHHOI'O TOKA
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Hroro no pazneny

10

Y TMHAMO-MAIIIUHBI.

Ilpumensams TEOPETUUECKUE CBEACHUS
00 2JeKTpOABUTATENIE TTOCTOSIHHOTO
TOKa U O IMHAMO-MAaIlIHE

JU1s1 OOBSICHEHUST TPOBOIUMOTO
AKCIIEPUMEHTA.

Hccneoosamsv nBe 3aBUCUMOCTH:

1) cumel TOKa, BRIpabaThIBaEMOM
rE€HEepaTopOM, OT BEIMUMHBI MOMEHTA
CHUJIbI, TPUJIOKEHHOTO K €ro Baly;

2) BETMYMHBI HANPSIKEHUS, IOJIAHHOTO
Ha 3JICKTPOIBUTATEIb,

OT YacTOThI €T0 BpalllCHUs

1 MEXaHUYECKON HArpy3KHu €ro Baja
U UHmMepnpemupo8amsv MOJTy4YCHHbIE
pE3yJIbTATHI.

Hcnonvzoeams 31€KTPOMOTOP,
71a00paTOPHBIA HCTOYHHUK ITUTAHMS,

peocTar, MyJIbTUMETP
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Paznen 2. Kojie0anus v BOJIHBI.

2.1.

N3yyeHnue 3aBucuMocTu
nepuoja KojieobaHui
JIMHEWKH

Ha UIUHIPUYECKON
MMOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (IPAKTHUKYM)

lMapmonunueckue konedbaHusl.

X kmHEeMaTuyeckoe,
JTUHAMUYECKOE U DHEPTEeTHIECKOE
ornmcanwue. [lepuon u yactora
kosneOanuii. [lepron Mambix
CBOOOIHBIX KOJIEOAHUN

MaTEMAaTHYCCKOI'O MasiTHHUKaA

Onepupogamv NOHAMUAMU:
rapMOHHYECKHE KoJieOaHusl,

MEePUOJI U YaCTOTa KoJIeOaHUI.

Ymems 3aniucpiBaTh

Y UHTEPIPETUPOBATh YPAaBHCHUE
TapMOHHYECKUX KOJICOAHUH, TPUMEHSTh
3aKOH COXPAHCHHUS YHEPTHUH

JUIS1 KOJieOaTeIbHBIX MPOIECCOB,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, OOBSICHSTH POJIb MAJIOCTH
aMIUTUTYAbI KOJICOAHMIA.

Ilpusooumwv npumepst KonedATEIHHBIX
MPOIIECCOB.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHUCHUMOCTH MEePUO/Ia KoJieOaHu
JMHEWKU Ha NWJIMHIPUYECKON
MOBEPXHOCTH OT paguyca €€ KpUBU3HBI.
Hccnedosamsv 3aBUCUMOCTH MIEPHOJIA
KOJIeOaHUW TMHEUKU

Ha UIMHAPUYECKON MOBEPXHOCTH

OT pagnuyca €€ KPUBU3HBI
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2.2.

N3yuenue 3aBUCUMOCTH

aMILTUTYABI KOJIeOaHUH

2

["apmoHnueckue KonebdaHus.

AMIunTyaa, nepuoj U 4actota

U uHmMepnpemuposams MOIYUYECHHYIO
3aBHCHUMOCTb.

Cmpoums rpaduK 3aBUCUMOCTH
nepuo/ia KojieOaHui JIMHEHKU

Ha [WJTUHAPUYECKON TTOBEPXHOCTH

OT paauyca ee KPUBU3HBI

Y JINHEAPU30BBIBATH 3Ty 3aBUCHUMOCTh
(c yueTom aOCOMIOTHBIX MOTPEIIHOCTEN
U3MEPSEMbBIX (PU3NYECKUX BETUYHH).
IIpumensams paBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.
Hcnonvzoeams TUHENKY, CEKYHIOMED.
Yemanaenusams 63aumoceasu

MEXTy KHHEMAaTHYECKHM,
JTUHAMUYECKUM U DHEPTeTHUECKUM
OMHMCAHUEM TapPMOHHYECKHUX
KOJIeOaHMUI.

Pewamw 3a1aun Ha TApMOHUYECKHE
KoJe0aHus

Onepupoeamv NOHAMUAMU.:

rapMOHHYECKHUE KoJeOaHus,
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NPYXKHHHOTO MasTHUKA
OT BpEMEHU

(mpakTUKyM)

KOJIeOaHUIl.
[ToHsATHE O 3aTyXarOIUX

KOJICOaHUIX.

aMIUTUTY/1a, TIEPUOJ M YacTOTa
KoJieOaHul, 3aTyxXaHue KoJeOaHUH.
Ymems 00BSACHATD 3aTyXaroume
Kosie0aTeabHble MPOIECCHI C 03U
3aKOHA U3MEHEHUS] MEXaHUIeCKOU
HHEPruu, coOUpaTh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepsbl 3aTyXarOMUX
Kos1e0aTeNbHbIX MPOIIECCOB.
Dopmyauposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTHU aMILTUTY/IbI KOJieOaHuii
MPYXUHHOTO MasgTHUKA OT BPEMEHU
IPY HAJIMYUU 3aTyXaHUS.

Cmpoums TpaduK 3aBUCUMOCTH
aMIUTATYBI 3aTYXaIOUUX KoJleOaHu
MasiTHUKa BPEMEHU U JINHEapU30BhIBATh
3Ty 3aBUCUMOCTH (C y4eTOM
a0COIOTHBIX TTOTPENTHOCTEH
U3MEpSAEMBIX PU3NUECKUX BEJTUUNH).
Ipumename paBuIia IOCTPOCHUS

rpa kOB 3aBUCUMOCTEN (PU3HIECKIX

BEJIMYMH APYT OT JIpyra.
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2.3.

N3mepeHne akTUBHOTO
1 PEaKTUBHOTO
COIPOTUBJICHUH
KaTyIIKU
WHIYKTHBHOCTH

(IpaKTUKYM)

[TepemeHHBIN TOK. AMIUTUTYAHOE U
JIEUCTBYIOILIEE 3HAYCHUE CUIIbI TOKA
u HanpsikeHusi. CuHycouaanbHbINA
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP M KaTyIlKa
VHJYKTUBHOCTH B LIETIH
CHHYCOUJAJIBHOT'O ITIEPEMEHHOIO
TOKa. AKTUBHOE U PEaKTUBHOE
(EMKOCTHOE ¥ MHJIYKTUBHOE)

COIIPOTHUBJICHHUC

Hccneoosamsb 3aBUCUMOCTD AMIUIATYIbI
3aTyXaroluX Kojie0aHUM MasiTHUKA

OT BPEMEHU U UHMEPNPEMUpPO8amy
3Ty 3aBUCHUMOCTb.

Hcnonvzoeams TMHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
NepeMEHHBIN TOK, aMIUIUTYAHOE

U JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA
Y HaIpsDKEHUsI, CAHYCOUIalTbHBIN
NepeMEHHBINA TOK, aKTUBHOE,
pEaKkTUBHOE, EMKOCTHOE U MHAYKTHUBHOE
COTIPOTHUBJICHHE.

Ymems 0OBSACHATH MOBENICHUE
pe3ucTopa, KOHJAEHCATOPA U KaTYIIKU
WHIYKTUBHOCTH, BKJIIOUCHHBIX B LIETIb
CUHYCOUAIBHOTO IEPEMEHHOT0 TOKA,
coOupaTh MEKTPUIECKYIO LIETIh
(mocyienoBaTeNbHO COCTMHEHHBIC
PE3UCTOP U KATYLIKa UHAYKTUBHOCTH,
NOJIKJIFOYEHHBIE K TEHEPATOPY).
IIpusooums npumepvr TPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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NIEPEMEHHOTO TOKa.

Dopmynupoeams TUNIOTEZY O XapaKTepe
3aBUCHUMOCTH aMILTUTY/IbI HAIIPSKCHHSI
Ha Pe3UCTOpe OT YaCTOTHI MIOJJaBAEMOTO
Ha BXOJI IICTTH TIEPEMECHHOTO
HaAIPSHKCHUS TTOCTOSTHHON aMIUTHTY/IbI.
Cmpoumb TpaduK 3aBUCUMOCTH
aMIUTATYbI HAIIPSKCHUS HA PE3UCTOPE
OT YaCTOTHI T10/IaBa€MOI'0 Ha BXOJI LICTIH
MIEPEMEHHOTO HAIIPSKCHUS MTOCTOSTHHOM
aAMIUTATYIBI (C yY4ETOM a0COIOTHBIX
MIOTPEITHOCTEH U3MEPSIEMBIX
(bUBUYECKUX BEITUYUH).

Ilpumensmo IpaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3HIECKUX
BEJIMYUH JIPYT OT JpyTa.

Hccneoosamsv 3aBUCUMOCTD aMIUTATY b
HATPSHKSHHS Ha Pe3UCTOPE OT YaCTOTHI
M10/1aBa€MOT0 Ha BXOJI IICTIH
MIEPEMEHHOTO HAMPSKEHUS TOCTOSTHHOM
aAMIUTATYIBI U UHMEPNPemuposams

IMOJTYUYCHHYIO 3aBUCUMOCTbD.
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24.1.

BBenenue
B OKCIIEPUMEHTAIBHYIO

aKyCTUKY (JICKIIHS)

MexaHn4ecKue BOJIHBI, YCIOBUS
ux pacrpoctpanenus. [lonepeunsie
U TIpo0TIbHBIE BOJIHEL. [lepuo,
4acToTa, CKOPOCTh
pacnpocTpaHeHUs U JJIMHA BOJTHBI.
OtpaxxkeHue, NpesroMJIICHHE,
uHTepdepeHnus u nudpaxius
BOJIH. 3BYK KaK ME€XaHH4YeCKas
BosiHa. CKOpPOCTH 3BYKA.
['poMmkocTh 3ByKa. BricoTa TOHa.

O6epronsl. TeMOp 3ByKa

Onpedensimb AKTUBHOE CONTPOTUBIICHUE
KaTYIIKU UHIYKTUBHOCTH

(M0 HU3KOYACTOTHOM 00IacTH rpaduka)
Y UHIYKTUBHOCTD KATYIIIKU

(M0 BBICOKOYACTOTHOM yacTu rpaduka).
HUcnonvszosamsb renepaTop HU3KOU
4acTOThI, OCIIMILIOrpad Ui BOJILTMETP
MEPEMEHHOTO HAIPSHKCHUSI.

Pewamyw 3a1aun Ha 11eNU IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHJIEHCATOPAMHU
U KaTyIIKaMu WHIYKTUBHOCTH
Onepupogamv NOHAMUAMU:
MeXaHH4YecKasi BOJIHA, TIEPUO/I,
4acTOTa, CKOPOCTh PACIIPOCTPAHEHUS

U JUIMHA BOJHBI, OTPAXKEHHE,
npesioMiIeHHe, UHTephepeHITUs

U TU(PAKIUs BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BEICOTa TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymemov 0OBACHITH pa3inuiyne MExXIy
MONEPEYHBIMU U TPOJOIBHBIMU

BOJIHAMMH.
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3name HOpMYIIbL, CBA3BIBAIOLINE
CKOpPOCTb, IEPUOJI, YACTOTY U JIUHY
BOJIHBI, TPOCTEUIIINE METOIbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
Ilpusooums npumepsi 3BYKOB pa3HOU
I'POMKOCTH, BBICOTHI TOHA U TEMODa,
SABJICHUN OTPAKECHUS, IPEITIOMIICHHS,
uHTephepeHINHN U TU(PPAKIIUHA BOJHBI.
Onpedensims Ha CIIyX 3BYKU BBICOKUX
Y HU3KUX YaCTOT, TOHAJIbHBIE 3BYKH
Y IIyMBl.

Pewamo 3a/1a491 O 3BYKOBBIX BOJIHAX

2.4.2. OcuumiorpamMmma 1 ITepuon, yactora, CKOPOCTh Onepuposams nouamusimu. BbICOTA
U CTIEKTp TJIACHBIX pacnpocTpaHeHHs U JJIMHA BOJIHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (IIPAKTUKYM ) CxopocTb 3ByKa. ' pOMKOCTB 3ByKa. 3BYyKa, OCIIUJJIOTpaMMa.
BricoTa Tona. O6epronsl. TeMOp Ymems 00BACHATD, Kakasi HHOOpMAITUS
3ByKa. CeKTp 3ByKa COJIEPKUTCS B OCLIHILIOTPAMME,

a Kakasi B CIIEKTpe, cOOUpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
MPOLIECCOB U TEXHUUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAIBHBIE
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3BYKH U IIIyMbI, UX OCHWJIJIOTPaMM

U CIIEKTPOB.

Ilpumensams 174 NONy4EHUS
OCIIJIOTPaMM U CIIEKTPOB 3BYKOB
MEePCOHATBHBIN KOMITBIOTEP

C MUKpPO(OHOM W11 cMapTHOH

C MPETyCTaHOBJIECHHBIM MTPOTPAMMHBIM
obOecricueHUEM.

Dopmyauposams TUTIOTE3Y O XapaKTepe
OCIIJUIOTPAMM U CIIEKTPOB Pa3JIMUHBIX
3BYKOB.

HUccrneoosamv ocMIIOTpaMMBbI

U CIIEKTPBI Pa3TIUYHBIX TIIaCHBIX
3BYKOB OJIM3KHX YaCTOT

U UHMepnpPemupo8ams U
OCIIMJIJIOTPAMMBI U CTIEKTPHI.
Onpedensams O OCHUILIOTpaMMaM

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

Y OTHOCUTEJIbHBIE MTOTPEIIHOCTH

HN3MCPCHHBIX (bHBI/ILIeCKI/IX BCJINYHH.
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2.5.1.

Crosiune MeXaHUUYECKHE

BOJIHBI (JICKIIHS)

Crosiuas MeXaHHUECKasl BOJIHA
KaK CymMMa JBYX BOJIH, OETYIITUX

B MPOTHUBOMOJIOKHBIX
HamnpasieHusX. [lonepeunsie

Y MIPOJOJIbHBIE CTOSYUE BOJIHBI.
[Tepuon, yactora, CKOPOCTh
pacnpoCTpaHEHUs U IJIMHA CTOSTYEH
BOJIHBI. ¥Y3JIbl U yYHOCTH.
Brnusgnue rpanui ogHOMEPHOU
cpeabl Ha GOPMHUPOBAHHUE CTOSTUMX
BOJIH. P€30HATOPHI C OTKPBHITHIMHU
Y 3aKPBITHIMU KOHIIAMU. Y CJIOBUS
00pa30BaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI TOH ¥ 00E€PTOHBI

CTOSTYEN 3BYKOBOW BOJIHBI

Yemanaenusamoe e3aumocensu
MEKy TPOMKOCTBIO 3BYKa U BUOM
OCLMJUIOTPAMMBI; MEXKAY BBICOTON
TOHA (TeMOPOM 3BYKa) U BUIOM
CIIEKTpa

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

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

3name BUBI TPAHUYHBIX YCIOBUH,
(bopMyiTy, CBA3BIBAIOLLYIO YACTOTHI
OCHOBHBIX TOHOB U 00E€PTOHOB

C JUNINHOU PE30HaTOpa U CKOPOCTHIO
3BYKa.

IIpusooums npumepol 3BYKOBBIX
PE30HATOPOB.

Pewamo npocTeimue 3a1aumn

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 MW3yuenwue criekTpa
3BYyKa JIMHEMHOTO
pe3onaropa

(MpakTUKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOAYEHN 3BYKOBOU BOJIHBI

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

Ymemw 00BsICHTH, Kakasi UHPoOpMaIIs
COJICPIKUTCS CTIEKTPE 3BYKOBOW BOJIHBI,
coOHMpaTh SKCIEPUMEHTAIILHYIO
YCTaHOBKY.

Ilpusooumuv npumepst TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumensams nJist NOyYSHUS 3BYKOB
CaMOJIENTbHBIN aKyCTUYECKUM pe30HaTOp
(mpoOupKy, HACTUYHO 3aIMOJIHEHHYIO
BOJION), a JIJIsl TOJTyYEHUsI CIIEKTPOB
3BYKOB — IEPCOHATILHBIN KOMIIBIOTED

¢ MUKpO(OHOM WU cMapThOH

C MPEAYCTAaHOBJICHHBIM MTPOTPAMMHBIM
o0ecrieueHUEM.

Dopmyauposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTEN 4aCTOThl OCHOBHOIO
TOHA U TIEPBOT'0 OOEPTOHA 3BYKOBOM
BOJIHBI OT JUTMHBI PE30HATOPA.

Cmpoums TMHEaApU30BaHHbIC TPAPUKU
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3aBHCHMOCTEH 9aCTOTHl OCHOBHOTO
TOHA W TIEPBOTO 00EPTOHA 3BYKOBOU
BOJIHBI OT BBICOTHI BO3JIYIIIHOTO CTOJI0A
B IpoOupKe (C yueToM adCONIOTHBIX
MOTPEITHOCTEN N3MEPSIEMBIX
(buU3HYECKUX BETUYMH).

Ipumensams ipaBUIIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH PU3NIECKUX
BEJIMYUH JPYT OT ApyTa.
Hccneoosamsb rpadvku 3aBUCUMOCTEH
YaCTOThl OCHOBHOTO TOHA U MEPBOTO
00epTOHAa 3BYKOBOM BOJHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B MPOOUPKE

U UHmMepnpemuposams 3Tu rpaduxu.
Onpedensamb CKOPOCTh 3ByKa B BO3/IyXE
1o rpadukaM 3aBUCUMOCTEN YaCTOTHI
OCHOBHOI'O TOHA U MEPBOro 00epTOHA
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0a B IPOOHpKE,
OLICHUBATh A0COTIOTHYIO

¥ OTHOCHUTEJIbHYIO IOTPEIIHOCTD

M3MEPEeHHOUN (PHU3NUYECKO BETUUUHBI
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2.6.1.

N3mepenue nokasarens
IIPEIIOMIICHHUS
TUIOCKOIAPAIIIETbHOU

IJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpaxkeHue cBeTa.
3aKOHBI OTPAXKEHHUs CBETA.
[Ipenomnenue ceeta. 3aKOHBI
npesioMiieHust cBeTa. AOCOTIOTHBIN
MOKa3aTesb MPeJOMIICHHUS.
OTHOCHUTENbHBIN MTOKa3aTelNb

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
AKCTIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsbt ONMTUIESCKUX
SIBJICHUH, B KOTOPBIX HAOJII0/IAF0TCS
SBJICHUS OTPAYKEHUS U TIPEITOMIICHHUS
CBeTa.

IIpumensams 3aKOHBI IPETOMIICHUS
CBeTa.

Cmpoumsb X0 ny4den

IIPY MIPEJIOMIICHUU CBETa

Ha [MOBEPXHOCTH.

Hccneoosamv n3MeHeHne
HaIlpaBJICHUS Jy4ya CBETa, aJa0IIEero
Ha OOKOBYIO MOBEPXHOCTh

HHOCKOHapaHHeHBHOﬁ IIJTaCTHUHBI,

B 3aBUCUMOCTH OT yIJla IIaJACHUA
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2.6.2 UW3mepeHue nokaszaresns
IPETIOMIICHHS] TIPU3MBI
0 MUHUMAJIbHOMY YTIIy
OTKJIOHEHHUS JIA3€PHOTO

ay4a (IpakTUKYM )

[Ipenomiienue cBeta. 3aKOHBI
pesioMJICHHs cBeTa. AOCOMIOTHBIN
MOKa3aTeNb MPEJTOMIICHHUS.
OTHOCUTENBHBIN OKA3ATEIb
npenomiieHus. [Ipusma.

[Ipenomnsromui yroyi mpu3Mbl

U UHmMepnpemupoeams IOJIyYCHHbIE
pEe3yJbTaTHI.

Onpeodenamsb MOKa3aTeNb MPEITOMIICHUS
MaTepraia II0CKONapaIUICIIbHOU
MJIACTUHBI, OLICHUBATH a0COTIOTHYIO
Y OTHOCUTEJIBHYIO MTOTPEIIHOCTD
HU3MEPEHHOMN PU3NUECKON BETUYNHBI.
Hcnonvzoeams na3epHyIO yKa3Ky,
JIMHEUKY.

Pewamys 3a1aum Ha npenomMIICHUE CBETA
Onepuposams NOHAMUAMU:
MpeIOMJICHHE CBETa, a0COTIOTHBIM

Y OTHOCUTEJIBHBIN [T0KA3aTENb
MIPEJOMIICHHUS], IPEJIOMIISIOINAN YT O
IIPU3MBI.

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

MPETOMIISFOLIIME TPU3MBL.
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IIpumenams 3aKOHBI IPETOMIICHUS
CBETA.

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

HUccrneoosamsb 3aBUCUMOCTH yTiia
OTKJIOHEHUS JIy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MPU3ZMOU

OT HAMNPABJICHUS MAJAONIETO Jy4a
U UHMepnpemupo8ams TMOJTyYCHHbIC
pPE3YIABTATHI.

Onpedensamb 110 IOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTIJia
OTKJIOHEHUS JTy4da TPEYTrOJIbHON
PABHOCTOPOHHEHN ITPU3MOU ITOKA3ATEIIb
MPEJOMIICHHS] MaTepuasa IpU3Mbl,
OLICHUBATh A0COJTIOTHYIO

Y OTHOCUTEJIBHYIO IMOTPENIHOCTD
U3MEPEHHOU (pr3nueckoit

BCJINYHMHEI.
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2.7.1.

[Ipumenenue ¢ dexra
MIOJTHOTO BHYTPEHHETO
OTpasKeHUSs

B UBMEPCHUSX (JICKITHS )

1

IlonmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroi oJHoro

BHYTPCHHCTO OTPAKCHUA

Hcnonvzoeams ipu3my, JIa3€pHYIO
YKa3Ky, TPaHCIIOPTHUP.

Pewams 3anaun 0 IpesoMICHUN JIyUeH
B IIpU3Max

Onepuposams noHsamusamMu.: TIOTHOE
BHYTPEHHEE OTpa’KE€HUE, NPeeIbHbIN
yTOJI MOJIHOT'O BHYTPEHHETO
OTpakKeHHUSI.

Ymems bopMynnpoBath ycioBue
BO3HUKHOBEHUS TIOJTHOTO BHYTPEHHETO
OTPaKEHUS.

3name hopMyITy, CBA3BIBAIOIIYIO YTOJ
MIOJIHOTO BHYTPEHHETO OTPAKECHUS

C a0COJIFOTHBIMU TTOKA3aTeIIAMHU
MIPEJIOMJICHHS CPEI.

IIpusooums npumepsvl TPUPOTHBIX
SABJIEHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HA0II0JaeTCs
(mpuMeHsieTcs) SIBJICHUE MOJTHOTO
BHYTPEHHETO OTPAXKEHUS.

Pewamys 3ana4n Ha IOJTHOE BHYTPEHHEE

OTpaKeHHUE
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2.77.2. WN3mepeHue nokasarens
MIPEIIOMJICHUS TIPA3MBI
C TIOMOIUIbIO
HaOJII0/ICHUS yTiia
MOJTHOTO BHYTPEHHETO
OTpaXeHUs

(MpakTUKyM)

[TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbI yroi oJHoro

BHYTPEHHETO OTPaXKEHUS

Onepuposamv NOHAMUAMU:
MpEJIOMIICHHE CBETa, a0COTIOTHBIN

1 OTHOCHUTEJILHBIM MOKa3aTellb
MPETOMJIICHHUS, TPEIIOMIISIIOIINI yTOI
MPU3MBI, TTIOJTHOE BHYTPEHHEE
OTpaKEHUE, NMPEJICIIbHBIN YTOJ MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Ymems paccuuThIBaTh YToJI MOJTHOTO
BHYTPEHHET0 OTpaX€HUsI, COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY.
IIpusooums npumepsbt ONMTHIESCKUX
pUOOPOB, B KOTOPBIX TPUMEHSFOTCS
MPEJIOMIISFOIIIAE TTPU3MBI

Y UCTIOJIB3YETCS SIBJICHUE TTOJTHOTO
BHYTPEHHETO OTPAXKCHUA.

Cmpoums X0J1 1y4a B TPEYrOJIbHOU
MPU3ME C YYETOM BO3MOKHOTO IMOJIHOTO
BHYTPEHHETO OTPAXKECHUS JIyda.
IIpumensms 3aKOHBI IPETOMIICHUSA
CBeETa.

Hccnedosamsb ycaoBus, pu KOTOPBIX
MOHO HaOJ0/1aTh MOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka GhopmyIisl
TOHKOM JIMH3BI

C TIOMOIIIbIO METO/AA
napajiakca,
MPUMEHEHHOTO

JUJIS OTIPEAETICHUS

Cobuparomue 1uH3bI. TOHKasA

JINH3a. (DOKYCHOG PaCCTOAHUC

1 ONITMYECKas CUJia TOHKOM JIMH3bI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSI TOHKOH chepraecKon

JIMH3bI OT €€ TCOMCTPUU

OTpPa)KEHHE J1y4ad, HIYLIETO
B TPEYIOJIbHOM IIPU3ME

U UHMepnpemupos8ams TIOJTyICHHbIC
PE3YABTATHI.

Onpedensame OKa3aTelb MPEJIOMIICHUS
Marepuaia Ipu3Mbl IO U3MEPEHHBIM
napaMmeTpam, MpU KOTOPbIX HAUMHAET
HaA0JII01aThCSl IOJTHOE BHYTPEHHEE
OTpaXKEHHUE Jly4ya B MMPU3ME, OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOH (pu3ndyeckoin
BEJINYUHBI.

Hcnonvzoeams pu3My, J1a3€pHYIO
YKa3Ky, JIMHEUKY.

Pewams 3ana4n 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, IIOICPCIHOC YBCINIYCHUC,
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TTOJIOKCHUS
M300paxeHus

(MpakTUKyM)

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

nuH30u. [Tapamnakc

napasuiaxc.

Ymemsb 00BACHATH CYLITHOCTD
napasuiakca, 3aluchiBaTh (popmyimy,
BBIPAXXAIOIIYIO 3aBUCUMOCTD
(hOKYCHOT'O pacCTOSIHUSI TOHKOM
chepruuecKoil TMH3BI OT €€ TEOMETPUU
Y OTHOCHUTEJILHOTO TIOKa3aTes
MIPEJIOMJICHHS, a TakkKe popMyiy
TOHKOMU JIMH3BI, COOUPATH
AKCTICPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepwvl napaiiakca,
ONTUYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS COOMPAIOIINE JTUH3BI.
Ipumensams GOpMyIly TOHKOH JIMH3BI.
Cmpoumbs X0 pa3InYHbIX JIydeil

B TOHKOW COOHMparolei JIMH3E.
Hccnedosamsb BOBMOKHOCTD
npuMeHeHus 3¢ deKTa napauiakca
JUISL OTIPEICIICHHS TIOJIOAKEHUS
M300pakeHUs UCTOYHUKA CBETA

C MaJIOi CBETUMOCTBIO, MOJTYyYEHHOTO

C TIOMOIIIBIO COOMPATOIIEH JTUH3BI
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2.9.

N3mepenue GpokycHOro
paccTosHUs

pacCenBarOIIEH JTUH3bI

(TIpaKkTUKYM )

PacceuBaroriiie 1uH3EL.

Tonkas nuH3za. DokycHoe
pacCTOSIHUE U ONTHYECKAsl CUIIa
TOHKOM JINH3bIL. DOpMYyJIa TOHKOU
JIVH3BI.

XoJ iyda, TpOLIEAIIEro JIMH3Y
IO/ ITPOU3BOJIBHBIM YIJIOM

K €€ IJITAaBHOU ONTHYECKOU OCH.

U UHMepnpemupoeams MONTyUYCHHbIC
PE3YABTATHI.

Onpeodenamsb HOKYCHOE pACCTOSIHUE
coOuparoIieil JIMH3bl HA OCHOBAHUU
PE3YIBTATOB AKCIIEPUMEHTOB

1o HaOJIOJIEHUIO Mapaiakca
M300paXeHUs TOYECUHOT'O0 UCTOYHUKA
CBETAa, OLIEHUBATh a0COIIOTHYIO

¥ OTHOCHUTEJIBHYIO TTOTPEITHOCTh
HU3MEPEHHON (PU3HUECKON BETUIMHBI.
HUcnonvzosams cOOMPAIONIYIO JTUH3Y,
ONTHYECKYIO CKAMBIO.

Pewams 3anaun Ha TOHKUE
cOoOMpAarOIIKe JIMH3BI

Onepupoeams nonssmusamu: JTAH3A,
TOHKasl JINH3a, pACCEUBAIOIIAs JINH3A,
MHHMBI HCTOYHUK CBETA, MHIMOE
N300paKeHuUe.

Ymems 3anuceiBaTh HopMyny TOHKOU
JIMH3BI JJ1S1 CTy4as paccenBarole
JIMH3bI, COOMPATH IKCHEPUMEHTATIbHYIO

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

U UX CUCTEMAX

n300paXeHUE B paCCEUBAIOIIEH JIMH3E
MyTEM CO3JJaHUS C TIOMOIIBIO
coOuparoIieit TMH3bI MHUMOTO
HMCTOYHHKA JIJI1 pACCEUBAIOIIEH JIMH3BI.
Tlpusooums npumepsvr ONTUIECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSFOTCS
pacCcenBaIOLINE JIUH3bI U CUCTEMBI JIMH3.
Ipumensams hopmMyily TOHKON JTUH3BI
Clly4asi pacCeUBAIOIIEH JIUH3BI.
Cmpoumsb X0 pa3IUYHbIX JTydeu

B TOHKOW pAacCEUBAIOIIECH JTUH3E,
HN300pakeHNEe TOUYKHU U OTpe3Ka MPsSMOn
B COOMPAIOIINX U PACCEHUBAIOIITUX
JINH3aX U UX CUCTEMaX.

Hccneoosamo xon nydei

Yepe3 pacCeuBarONIYIO JIMH3Y,

a TaK)Ke B CUCTEME, COCTOSIICH

13 coOMparolel 1 pacCenBaromeH JTNH3
MIPY UX PA3IMYHOM B3aHMHOM
PACTIONIOKEHUH U UHMEPNPEMUPOBANb
MOJy4YEeHHBIE PE3yJIbTaThI.

Onpeoensimb HOKYCHOE PaCCTOSTHUE
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2.10 OmnpeneneHue IJIUHbBI
BOJIHBI JIA3€PHOTO
W3JIyYEHHS C TTOMOIIIBIO

cxembl FOHTa

(TpaKkTUKYM)

WuTepdepenims cBeTa.
KorepeHTHBIE ICTOUYHUKW.
VYcnoBus HaOIOICHHS
MaKCUMyMOB 1 MHHIMYMOB

B MHTEP(PEPEHIIMOHHOMN KapTHHE

OT IBYX KOI'CPCHTHBLIX HCTOYHHUKOB.

paccenBaroLe! JIMH3bl HA OCHOBAaHUU
PE3YIABTATOB SKCIIEPUMEHTOB 10:

1) HAOMIOIEHUIO ACHCTBUTSILHOTO
U300paKeHUs, 1aBAEMOI0
pacceuBarolei JTUH30;

2) HaOJIIOACHUIO PACXOISIIETOCS
CBETOBOI'0 IMy4YKa, 00pa30BaHHOTO
pacceuBarolei JIMH30M; OIIECHUBATh
a0COJIFOTHYIO U OTHOCHTEIHHYIO
MOTPEITHOCTh U3MEPEHHOMN (PU3HUECKOM
BEJTUYHHBI.

Hcnonvzosams cOOMPAIOITYIO

Y pPaCcCEUBAIOIYIO JUH3Y, ONTHYECKYIO
CKaMbIO.

Pewams 3an1aun Ha TOHKHE
paccenBaroIIre JTUH3bI

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

Ymems 3anmuchIBaTh yCIOBUA
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[IprMepsl Ki1acCU4ECKUX

UHTEP(PEPEHLIMOHHBIX CXEM

HaAO0JII0ICHHUSI MAaKCHUMYMOB

¥ MHHIMYMOB B HHT€pP(EPEHIIMOHHON
KapTHHE OT JIBYX KOT'€PEHTHBIX
HUCTOYHUKOB, COOMPATH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsi TPUPOTHBIX
SIBIICHUH U TEXHUYECKUX YCTPOKHCTB,
B KOTOPBIX HAOII0aeTCs
(MpuMeHsieTCs ) sIBIICHNE
UHTEPPEPEHIINH.

IIpumensime ycaoBUsI HAOJIIOIEHUS
MaKCHUMyMOB U MUHUMYMOB

B MHTEPPEPEHLIMOHHON KapTHHE.
Cmpoumbs X0 «ITy4eil» U MOKa3bIBaTh
Ha HEW pa3HOCTh X0/

B UHTepepeHnoHHoi cxeme FOHra.
Dopmynuposams TUIIOTE3Y O BUE
UHTEp(HEPEHIIMOHHON KapTUHBI

IPU PA3INYHBIX TEOMETPUYECKUX
napamerpax cxemsl FOHra.
Hccneoosamv nuTepHepeHIIMOHHYIO

KapTUHY NP HAOJIIOACHUU
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Hroro no pazneny

Pa3nen 3. KBantoBas pusuka.

3.1.

N3yuenue criekrpa
CBETa Pa3JINYHbIX
HMCTOYHUKOB

C IOMOIIBIO

TG PaKIIHOHHOM

pemeTku (MPaKTUKyM)

19

Hudpakuus ceTa.
JudpakuroHHas pemieTka.
VYcnoBue HaOMIOAEHUS T1aBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKITUOHHYIO PEIIETKY.

UHTEP(PEPEHIINH C TTOMOIIHIO CXEMBI
FOHra u unmepnpemuposamuo
MIOJIYYCHHBIE PE3YJIbTATHI.

Onpedensime NIUHY BOIHBI CBETa

10 pe3yJbTaTaM HaOII0ACHUS
UHTEPPEPECHIIMOHHON KapTHUHBI

¢ moMonibio cxembl FOHTa, O1leHNBaThH
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOH (pU3ndecKoi
BCJTUYHHBI.

HUcnonvzosamsb na3epHyIO YKa3Ky,
pPYJIETKyY, a Takke GoJibry, OyiaaBKu

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

uHTEp(EPEHIINIO

Onepuposams NOHAMUAMU:
nudpakinus, TudpakIMoOHHAs PEIIeTKa,
(hOTOH, YPOBEHb DHEPIUHU aTOMa,
U3ITydeHUe U moriomenne Gporona,
CHEKTpP U3ITYUYEHUSI, CIEKTPOCKOTI.

Ymems 3anuchIBaTh yCIOBUSA
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N3nyyenue u norioiieHue
(OTOHOB IMpHU MEepPexojie aToMa
C OJTHOTO YPOBHS 3HEPTUU

Ha Apyrou. Buasl ciekTpos.

Cnexrpockorn

HAOJTFOICHMS TJIaBHBIX TU(DPaKITHOHHBIX
MaKCHMYMOB TIPH TaICHAH
MOHOXPOMAaTHUYECKOTO CBETa

Ha TU(PPAKITMOHHYIO PEIICTKY, YCIOBHSI
U3JTYYCHUS U TTOTJIOMICHHS] (POTOHOB
IIPU MEPEX0/Ie aToMa C OJJHOTO YPOBHS
DHEPTUU Ha APYTOH, COOMpaTh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TMHENYATHIX,
MOJIOCATHIX M CIUIOIIHBIX CTICKTPOB
U3ITyYEHHUS, TEXHUUYECKUX YCTPOUCTB,
B KOTOPBIX MPUMEHSAIOTCS U3TyUEHUS
C pa3IMYHBIMH BUIAMH CIIEKTPOB.
Ipumensame ycnoBus HAOIIOICHUS
TJIaBHBIX TU(DPAKIIMOHHBIX
MaKCHMYMOB IpH MaJICHUH
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIIMOHHYIO PEIIETKY.
Cmpoumb X011 «Tyyen»

IPU UX HOPMATHHOM T1aJICHUN

Ha TUPPAKITUOHHYIO PEIIETKY

¥ TIOKA3bIBAaTh HA HEH Pa3HOCTH XO/Ia.

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

Hccnedosams ONITUYECKUE CTIEKTPHI
M3JIy4YCHHS] KICTOYHUKOB CBETA pa3HOU
MIPUPOABI U UHMEPNPEMUPOBANb
MOJyYEHHBIE PE3YyJIbTATHI.
Onpedensams NIIVHBI BOJH U3Ty4YCHUS
Pa3IUYHBIX HCTOYHUKOB

0 pe3yJabTaTaM HaOJI0ICHUS

T paKIMOHHON KapTUHBI,

JlaBaeMou TP paKIMOHHON PEIIeTKOM,
OIICHUBATh AO0COTIOTHYIO

1 OTHOCUTEJIbHYIO TOTPEITHOCTD
HU3MEPEHHOUN (hH3UIECKON

BCJIUYMHEL.

Hcnonvzosams mudpaKkIimoHHYIO
penieTky, (poHaph ¢ JaMIon
HaKaJIMBaHUsS, CBETOIUOAHBIN (OHAPD,
razopaspsIHyIo JJamiy, nuadparmy,
MEPHYIO JICHTY.

Pewame 3a1aun 0 najieHUM cBETa
Pa3JIMYHOTO CIIEKTPAJIBLHOIO COCTaBa

Ha TU()PaKIUOHHYIO PEHIETKY
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3.2.

HccnenoBanue
3aBUCUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJAMOA
OT CWJIBI TPOTEKAIOIIETO
Yyepes Hero Toka

(MpakTUKyM)

CBeTonno1, ”THTCHCUBHOCTH

u3ny4eHusi, GOTOH, IIEKTPOH

Onepuposams nousmusmu: CBETOIUON,
p-n-TIepexo, 3JIEKTPOH, AbIpKa, (OTOH,
WHTEHCUBHOCTb U3JTyUYECHHUS.

Ymems 0OBSACHATD B YIPOIIEHHOM BH/JIE
NPUHLIMI IEWCTBUS CBETOIMOAA,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpueooums npumepsbt IPUMEHEHUSI
CBETOJIMO/IOB B OBITY U B TEXHUKE.
Dopmyruposeams TUIIOTE3Y O XapaKTepe
3aBHUCHMOCTH HHTEHCUBHOCTHU
U3JTy4YEHUs CBETOAMOA OT CUJIbI
IPOTEKAIOLIETO Yepe3 HEro TOKa.
Hccneoosamsb 3aBUCUMOCTD
MHTEHCUBHOCTH HU3JIy4YEHUS CBETOANO/a
OT CHJIbI IPOTEKAIOIIETO YEPe3 HETO
TOKA U UHMEPNPemuposams
NOJIYYEHHBIE PE3YJIBTATHI.

Cmpoumb rpaduK 3aBUCUMOCTU
WHTEHCUBHOCTH M3J1yYEHUS CBETOIHOAA
OT CHJIbI IPOTEKAIOUIETO YEPE3 HETO

TOKa (C y4eTOM aOCOIIOTHBIX
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3.3.

HaOnronenue
M30MpPaTEeIbHOCTH
BHYTPEHHETO
dotorddexra k pHHE

BOJIHBI CBCTa

(TpaKkTUKYM)

Ceroano, THTEHCUBHOCTD
U3IydeHus1, POTOH, DIEKTPOH.
DHeprusi 1 UMIyJIbC HOTOHA.
dororddekr. 3aKoHBI
dboTodrddexra. YpaBHeHHE
OviamTeiHa s hoTtodrddexra.

«Kpacuas rpanumna» ¢hortodrddexra

IIOIPEIIHOCTEN U3MEPSAEMBIX
(bU3UYECKUX BEJIUUKH).

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

Onpedensaime XapakTep 3aBUCUMOCTH
WHTEHCUBHOCTH U3JTYYCHUS CBETOMOAA
OT CHJIBI TPOTEKAIOUIETO Yepe3 HeTo
TOKa.

HUcnonvszosams CBETOINO, TIOKCMETP
(unu cMapTQOH C TaTINKOM
OCBEILIEHHOCTH ), TA0OpaTOPHBII OJIOK
NUTaHUS (MM UICTOYHUK IMOCTOSTHHOTO
HATPSDKCHHSI, peOCTaT U MYJIBTUMETP)
Onepuposamuv noHaAmMuaMU: CBETOANO/,
p-n-TIepexoi, IEKTPOH, AbIPKa, POTOH,
MHTEHCUBHOCTb U3JIyUYCHHUS,

dboTord ekt (BHEMIHMI U BHYTPEHHHUH ),
bOTOTOK, «KpacHasi TpaHUIIA»
dboTtodrddekra.

Ymemsv 00BACHITH B yIIPOUIEHHOM BUJIE

MPUHIAMN AEHUCTBUS CBETOAUO/IA,
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(dbopmynrpoBaTh 3aKOHbI PoTOdPdEKTa,
3alMUCHIBaTh YpPaBHEHUE DWHILITEHA
st horoaddexra u popmyny

JUTSL «KpacHOM rpaHuiiby Gporodddexra,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepvl IpUMEHEHUS
CBETOJIMO/IOB B OBITY U B TEXHUKE.
Ilpumensams 3akonbl HoTodhPekTa,
ypaBHEHHE DUHIITEHHA

st hotodddexra, hopmyy

JUISL «KpacHO# TpaHuIlby hoTodddexra.
Dopmynuposams TUTIOTE3Y

00 yCIIOBHUSIX BOSHUKHOBEHUS
BHyTpeHHero ¢otodddexra

IIPY MaJIEHUU Ha CBETOIMO]T CBETOBBIX
BOJIH Pa3HOM JJIMHBL.

HUccneoosams siBNeHHE BOSHUKHOBEHUS
($OTOTOKA B OCBEIIAEMOM CBETOIHMO/IE,
W3Y4MB 3aBUCUMOCTbD CHJIBI (POTOTOKA

B OCBEILIAEMOM CBETOHOJIE

OT HAIIPAXKCHUA Ha APYT'OM CBETOAHUOAC,
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BBITIOJIHSIOIIIEM POJIb UICTOUHHUKA CBETA
U UHmMepnpemuposams MOTyUYCHHbIC
pPE3YIbTATHI.
Onpedensamb yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIIAEMOM CBETOIHO/IC
(TOK BO3HUKAET TOJILKO IIPU OCBEIICHUU
€ro CBETOJIMOJIOM C JJTMHOU BOJIHBI,
MEHBIIIEH WX PABHOM JJIMHE BOJIHBI,
Ha KOTOPYIO PACCUMTaH OCBEIAEMBIii
CBETOIHUON).
HUcnonvzosams cBETOIUOIBI PA3HBIX
1IBETOB (KpacHbIE, 3eJIEHbIE U CUHUE),
71a60paTOPHBIN OJIOK MUTAHUS,
MYJIBTUMETP.
Pewams 3amaun Ha pororddekr

Uroro no pazneny 5

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema 3anaTHA KoanuectBo Hara
qacoB MMpPOBECACHU A
L1 Pazmen 1. Mexanuka 2 02.09.2024
[Torpemnoctu
B OKCIIEPUMEHTE (JICKIIUSI )
2. | OneHKa TOTPEITHOCTEH MPSMBIX W KOCBEHHBIX 2 09.09.2024
U3MEpPEHUIN
(camocTosiTenbHasgpadoTa)
3. | VYcpeaHeHne W3MEpPEHHIA. 2 16.09.2024
4. | Chay4aliHasmorperrHoCTh 2 23.09.2024
(MPaKTUKYM )
5. | Kunematnyeckue H3MEpeHHs JaJIbHOCTH TIOJIETa, 2 30.09.2024
pacyeT HayaJabHON CKOPOCTH (TPAKTUKYM)
6. | [Ipocreiimime TeOMETPUUYECKUE U3MEpEHHUS 2 07.10.2024
(camocTosTenbpHas paboTa)
AKCIIEPUMEHTANBHBIX 3aBUCHUMOCTeH. ['paduueckas
00paboTKa JaHHBIX(JISKITHS)
8. | ObpaboTka HETUHEMHBIX 3aBHCUMOCTEI: 2 21.10.2024
JTMHEapHU3aIys,
MOJICYET TUIOIIATU TOJ TpaduKoM, MOCTPOCHUE
KacaTeJbHBIX K TpaduKy (JISKITus)
9. | H3MmepeHne 3aBUCUMOCTH 2
KOOPIMHATHI TPAHUIIBI 00JIACTH HAMOKAHUSOT
BpECMCHH. 11.11.2024
10. | Jluneapu3aius 3aBUCUMOCTH 2
(IpaKTHKyM) 18.11.2024
11| Mzy4yeHune ynpyroro rucrepesuca 2
(IPaKTUKYM ) 25.11.2024
12. | HaxoskJeHre MacChl JIMHEHKH U IIIPHIIA C 2
MIOMOIIIbIO YPaBHOBEIIMBAHUS phlyara
(MpaKTHKyMm) 02.12.2024
13. 1 H3mepenue 2
Ko3(ppuiLMeHTa SHEPreTUUECKUX MOTEPh NPU
OTCKOKE IIapuKa OT MOBEPXHOCTHU(TIPAKTUKYM ) 09.12.2024
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14.

Paznen 2. Mouekyasippas  ¢usuka H
TepMOIMHAMMKA
Omnpenenenue  TEIUIOEMKOCTH  TBEPJOro  Tena

(MpaKTUKYM ) 16.12.2024
15. | Onpenenenue TEMI0EMKOCTH KHIKOCTH 23.12.2024
16. | Pacyer ynenbHOM TEIIOEMKOCTH 28.12.2024
7.1 M3mepeHue TemMmepaTypbl pyk 13.01.2025
IKCIIEPUMEHTATOPA
¥ JIaBJICHUSI, KOTOPOEMOT'YT CO3/1aTh
€ro Jerkue (MpakTUKyM)
18. | Pacyer yaeabHOM TEIUIOTHI ILTABJICHUS 20.01.2025
HEKOTOPBIX MaTEPHAJIOB
19. 1 PacueT yenbHOM TEIIOTHI CrOPAHUSI 27.01.2025
HEKOTOPBIX BHJOB TOILIMBA
20. | CocTraBiieHHE TCILUIOBOTO YPaBHECHUS B 03.02.2025
3aKPBITBIX CHCTEMAX
21. | Db dexTuBHBINA KOIDDUIEEHT 10.02.2025
’KECTKOCTH CHCTEMBI.
22.| Pacuer k0> PHUIUEHTA KECTKOCTH 17.02.2025
Pa3IUYHBIX MaTEPUAIIOB
23. | Ompepaenenne Mmoayis FOHra mpoBoIoku 24.02.2025
C MMOMOII[BIO phIYara.
24. | OmpepneneHue mpeaeia yupyroim 03.03.2025
nedopManuu(TIPaKTUKYM )
25. | Hsmepenune k0> HUIUEHTA TOBEPXHOCTHOTO 10.03.2025
HATSDKEHUSI METOIOMOTPBIBA (MIPAKTUKYM)
26. | OnpeiesiCHHE TOYKH POCHI (TPAKTUKYM) 17.03.2025
27. | Pazgena 3. D1eKTpOAMHAMHUKA.
3HaKOMCTBO
C JICKTPUUYECKUMKOHICHCATOPOM (ITPAKTUKYM) 07.04.2025
28. | Isyyenne mpolecca paspsjakd  KOHJEHcCAaTopa
(IPaKTUKYM ) 14.04.2025
29. | OmpenereHUEYICITHHOTO
COIMPOTHBIICHHSI MaTepraia MPOBOJOKH(TTPAKTHKYM ) 21.04.2025
30. | OmpeneneHue yaeiIbHOTO
COIIPOTHBIICHHSI TPOBOJIOKH
(IPaKTHKYM) 28.04.2025
31. | M3mepeHune BOJIbT-aMIIEPHOI 05.05.2025
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XapaKTEPUCTUKH.

32.| PacueT cuibI TOKA M HANIPSKCHUS B 12.05.2025
PA3IMYHBIX LETIAX

33. | INomynpoBOAHMKOBOTO A0/ (IPAKTUKYM) 19.05.2025

34. 26.05.2025

PesepBHOE 3ansTHE
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