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HHOACHUTEJIBHASA 3AIINCKA

Hacrosimas pabodast mporpamMmma Kypca BHEYPOUHOH AeATeNbHOCTH «OCHOBBI (PM3UYECKOTO
JKCIIEpUMEHTa» (Jajgee — TmporpamMma) paszpaboTaHa B COOTBETCTBHH C TpeOOBaHHUSIMU
(benepanbHOro rocyAapcTBEHHOr0 00pa30BaTEeIbLHOrO CTaHJapTa CpeIHEro oouero obpazoBaHUs
(matee — ®IrOC COO) [1, 2] u HampaBiieHa Ha OpPraHMU3ALUI0 OOYYCHHS B (PUIUKO-
MaTeMaTHYecKoM TMpoduiie B COOTBETCTBHM C TpeOoBaHUSMHU (elrepalbHOi 00pa3oBaTenbHOM
IporpamMMsl cpeHero oomiero oopasosanus (OOIT COO) [3].

Peanu3anuss  mporpaMMbl  MOMKET  COACHCTBOBATH  JOCTIDKCHHIO  OOYYaIOUIMMHUCS
IaHupyeMbiX  pesyiabTaToB ocBoeHuss @OOII COO, pa3BUTHIO JUYHOCTH OOYyYaromuxcs,
(OPMHUPOBAHHIO W YAOBJIETBOPEHHUIO MX COIMAIBHO 3HAYUMBIX MHTEPECOB M  MOTpeOHOCTEH,
caMopeanu3aiu  00ydJarolmuxcsi 4epe3  ydacThe BO BHEYPOUHOHM AesTenbHOCTH. OMHON H3
BO3MOXHBIX  (OpM  peanu3allid MporpamMmbl sBiIsieTcs  Kpyxkok. IIporpamMma  moxet
peayin30BbIBaThCS  O0pAa30BAaTEIbHOM  OpraHU3alUeil  caMOCTOATENbHO JHMOO Ha  OCHOBE
B3aUMOJICHCTBHS C  APYTUMH  OPTraHU3alMsIMH,  OCYIICCTBISIIOIIMMHU  00pa30BaTEIbHYIO
NEeSITeNbHOCTbD.

[Iporpamma Kypca BHEYpOUHOU nesTedbHOCTH «OCHOBBI (U3UYECKOTO SKCIIEPHMEHTAY
npenHasHaueHa Ui peanmm3anuu B 10-11 kjmaccax W HampaBieHa Ha JIOCTH)KCHHE
COOTBETCTBYIOIIUX pE3yNbTaToB, chopMyIMPOBAHHBIXB (peepanbHOil pabouelt mporpaMmMe
1o yueOHomy npeamety «dusuka» (yriayOraeHHbIH YPOBEHB).

[Tpu n3yuennn pus3uku Ha YrayOJIEHHOM ypOBHE peaM3allysi STHX MPUHIIUIIOB0a3upyeTCs
Ha HCIOJB30BAHUU CAMOCTOSITEILHOTO YYEHHYECKOIO SKCIIEPUMEHTA, BKIIOYAIONIETO, B TOM
yucie, paboTel ¢puznyeckoro mpakTukyma. Ilpu 3Tom moxa paboTaMu MpakTUKyMa MOHUMAETCs
CaMOCTOSITEJIBHOE ~ HCCJIEIOBAaHUE, KOTOPOE IPOBOJUTCS IO PYKOBOJCTBY  CBEPHYTOTO,
00001meHHoro Buja 0e3 MomaroBoi HMHCTPYKUUH. B pesynbrare obecrieunBaeTcsl OBIIAJCHHE
00y4aroIUMHUCS YMEHUSIMU TPOBOJUTD MPSMbIE U KOCBEHHbIE U3MEPEHHUSI, UCCIEA0BATh B3aUMHBbIE
3aBUCUMOCTH JBYX (PM3MUECKUX BEJIUYMH U OCYLIECTBIATh MOCTAHOBKY OIIBITOB IO IPOBEPKE
NPE/UIOKEHHBIX THIOTe3. Bce 3TO cmocoOCTBYeT IOCTHIKEHHIO OJHOM M3 OCHOBHBIX Lienei
n3ydyeHus: (UMK Ha YPOBHE CpEIHEro ooOumero oOpa3oBaHMsS — OBJIAJECHUIO OOydaroIIUMUCS
METOAAMHU CaMOCTOSITEIbHOTO TUIAHUPOBAHMS M POBEIEHUS (PU3NYECKUX SKCIIEPUMEHTOB, aHAIN3a
U UHTepIpeTanuu HHGOpMaIIH, OIIPeIeIeHHI0CTOBEPHOCTH MOIYyY€HHOTO Pe3yibTaTa.

AKTyanpHOCTh pealM3allid JJaHHOM  IPOTpaMMBbl  ONpeaensercsa  TeM, 4TO €€
OCBOGHHME  IIO3BOJISIET  OOyYalomUMCs ~ Ha  TPaKkTUKE  O3HAKOMHUTBCS C Pa3IUYHBIMU
(bU3MYECKUMU SIBICHUSIMHU, SKCIIEPUMEHTAIIHO U3YUYHUTh Pa3InyHble (PU3HUECKUE 3aKOHOMEPHOCTH,
yrayOuTh CBOM TEOPETHUUECKHUE 3HAHUS, PA3BUTh UMEIOIINECS U MPUOOPECTH HOBBIE MPAKTHYECKHE
YMEHUS U HaBBIKU B 00JIaCTH IJIAHWPOBAHUS, TOATOTOBKH, TPOBEACHHUS, aHATIN3a U MHTEPIIPETALIIH

(U3MYECKOTO IKCIIEPUMEHTA.

[Iporpamma naer oOyd4arOIIUMCS BO3MOXHOCTh MPUOOPECTH NPAKTHUYECKUH OMBIT paboOThl €
1abopaTopHbBIM  O0OpYNOBAaHUEM, OBJAJE€Th KOHKPETHBIMH MpPHEMaMU  HCCIIEI0BaTEIbCKOM

NEeSTeIbHOCTH ~ HauWHAIOUWEro (u3MKa-sKCIepuMeHTaTopa, CGOpPMUPOBATh HABBIKM  OLIEHKU



MOTPEIIHOCTEN Pe3ybTaTOB U3MEpPEeHUs PU3NUECKUX BeNUYUH. Peanu3zanus mnporpaMmbsl  CO3JaeT
yCIIOBUS TUIS (dhopMupoBaHUs y 00Yy4alOIIUXCS HECTAaHAAPTHOTO KPEATMBHOTO MBIIIICHMUS,
COJICMCTBYET PA3BUTHIO MHIMBHIYAIbHOCTH CYXACHUH, (POPMUPOBAHHUIO KYJIBTYpPHl OOOCHOBAaHUS
COOCTBEHHOT'O MHEHHUS U CBOOOIBI €TI0 BBIPAKECHUSI.

[IporpamMmma MokeT ObITH BOCTpeOOBaHa OOYYAIOUIMMHUCS, KOTOPbIE HMEIOT HHTEpEeC U
MOTHUBALIUIO K YIIyOJIeHHOMY H3Yy4YeHHIO (U3MKH U MaTeMaTUKH, TOTOBATCA K YYacTHUIO B
OJIMMITMA/1aX IIKOJFHUKOB IO (PU3HKE, B pAMKaX KOTOPBIX MPETYCMOTPEHIIPAKTUIECKUH TYP.

[Iporpamma mpecieayeT HE TONBKO 0Opa3oBaTeNbHBIC, HO W BOCHUTATENbHBIC IIEJIH,
MTOCKOJIBKY COOTBETCTBYET HJ€€ SKOJOTH3alUU U HJiee MPUKIAJHOW HAMPaBIEHHOCTHU, KOTOPHIE, B
quclie APYTruX UeH, MoJ0XKEeHbI B OCHOBY Kypca (u3uku, uzydaemoro Ha ctyneHu COO.

BapuanTbl peanu3anumn nporpaMmbl U GopMbl IPOBeIeHN s 3AHATHI
Peanuzanusi mporpamMmbl MpeanojiaraeT CoOYETaHHE pPA3IUYHBIX (OpPM TPYHNIOBOKW pabOThHI
(cmymianue  JIEKIUHM, JHUCKYCCHS, MOHTaX OKCIEPHUMEHTaJIbHBIX YCTAaHOBOK, IPOBEICHUE
Gu3NYeCKUX WM3MEPEeHW TOJ PYKOBOJACTBOM TPENOAABATeNsi) W HWHIWBUAYAIBHOW pabOTHI
(BBITIOJTHEHHE CaMOCTOATEIBHBIX PabdOT W paboT NpakTUKyma, oOpaboTKa W HHTEpPIpETaIHs
pe3yabpTaToB (hU3MUYECKUX M3MepeHuii). Mcnonap3oBanne Takux (GopMm paboTHI MOMOTaeT pa3BUBAThH
y o00ydJarommxcsi, ¢ OJHOW CTOPOHBI, HABBIKM BOCHPUSTHS ~ HOBOM  HH(popmauuu  npu
pa3nuuHbIX (opMax ee MoJayu, a C JPYrol CTOPOHBI — AKTUBHOCTh, CAMOCTOSITENILHOCTH M
TBOpPUECKOE Hayaio. B 1memom peanuszanus [aHHOM MporpamMmbl JODKHA MOJIOKUTEIHHO
CKa3bIBaThCS KaK Ha aKTyalu3alMd 3HAHWM, yYMEHHUN W HAaBBIKOB OOYYalOUIMXCAB paMKax HUX
npeanpodeccuoHabHOM TEXHONIOTMYECKOl (MH)KEHEpPHOW) MOATOTOBKH, TAK M HA COIMAIBHOM
(hOpMUPOBAHUH TUIHOCTH O0YUAFOIIHXCS.

[Iporpamma kypca paccuntaHa Ha 68 9acoB, B paMKaxX KOTOPBIX HPEIYCMOTPEHBI TaKHe
¢dopmMbl paboOT, Kak JIEKLUH, CaMOCTOATENbHbIE pPabOThl W paboThl NHpakTukyma. B xone
CaMOCTOSITENIbHBIX PAa0OT oOydaromuecs MOJ KOHTPOJIEM IIpernoAaBaTessi 3aKpervIsioT HOBbIE
3HaHUs, OTPa0daTHIBAIOT ONpE/AEICHHbIE YMEHHUS M HaBbIKM. PaboThI IpakTHKyMa MOJpa3yMeBarOT
CaMOCTOSITENIbHOE pellleHNe 00yJarolMMUCs 3KCIEPUMEHTANbHBIX (pru3ndeckux 3anad. TemaTuka
paboT mNpakTHMKyMa W TOPSAJOK UX CJIEJOBAaHUS COOTBETCTBYIOT CTPYKTYpE TEMaTH4ECKOIro
IUIaHUpoBaHus (enepanbHOM paboueil porpaMmsl 1o yueOHoMy mnpeamery «Duzukay (yriryOseHHbIN
YPOBEHB).

[Iporpamma paccuMTaHa Ha pealu3alUi B TeuyeHWe AByX Jer oOydeHussB 10-11
KJIaccax TPH MPOBEJICHUU 3aHATUN OJIUH pa3 B Henenmto oobemoM | yac kaxnoe. [lo ycMoTpeHuto
YUUTENS TOPSJIOK CIEeNOBaHMUSA 3aHATHH MOXXKET OBITh HM3MEHEH, a HEKOTOpble MOTYyT OBITh
UCKITIOYEHBI.

JlomyckaeTcs peanu3aiys YacTH MpOrpaMMbl B TEUYEHHE OJHOro ydeOHOro rojga — JUIs
oOyuatomuxcst Toabko 10-ro mnm Tompko 11-ro kmacca. OmgHako B ATOM ciaydyae MpH padoTe ¢
oOyuatomumucst 11-ro kimacca pekoMeHAyeTcsi HauMHATh H3JIOKEHHE Y4eOHOro MaTepuana c
MIPOBE/ICHUS 3aHATHUH, HAIIPABJICHHBIX Ha OCBOGHHE 00YYAIOLIMMHCI OCHOBHBIX IPUEMOB U METO/I0B
00paboOTKM pe3yNbTaToB (U3NYECKUX HM3MEPEHHUH H OLEHKH mnorpemHocted. Jlig  3toro
pekomenayercs: 1) mpoBecTuB Kiaacce 3aHaTus Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro kimacca; 2)

3a7aTh Ha JIOM BbImoiaHeHue 3amaHuii Ne 2, No 4 u Ne 6 u3 mporpammsel 10-ro kiacca; 3) B



JabHEUIIIeM ClleJIoBaTh mporpamMMe 11-To kiacca, MCKIIOYUB U3 HEE, MO0 YCMOTPEHUIO YUUTENs,
Kakue-1u00 Tpu 3aHsaTus (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3moxHO Taxke ocBoeHue odyyaromumucs 11-ro kinacca noaHoW IporpaMMBbIIpU yCIOBUU
MIPOBEJICHUS 3aHATHI JIBa pa3a B HEJEII0 00BEMOM 2 Yaca Kax10e.

Psin pabor mpakTukyma (Ha yCMOTpPEHHE YUMTENsI) MOXKET OBITh 3a7aH OOydJaroIIMMcs Ha
JIOM JUIS CaMOCTOSITENIHOTO BBIIIOJHEHHUS C TIOCIEAYIOUIMM KOHTPOJEM M OOCYXIAEHUEM

IIOJIYYCHHBIX PE3YJIbTAaTOB.

B3aumocss3b ¢ denepanbHoil padoyeil nporpaMMoil BOCIMTAHUS

[IporpamMma paspaboTaHa ¢ ydeToM pekoMeHIauui (QenepanbHO pabouell MpOorpaMMbl
BOCHHUTaHMUs. B  4YacTHOCTH, OHa YYUTBHIBA€T IICUXOJIOTO-TIEaroru4eckhue OCOOEHHOCTH
COOTBETCTBYIOLLEH BO3PACTHOM KaTErOpUU 00Y4arOIIHUXCSl.

HporpaMMa COOTBCTCTBYCT TaKuM LCJIAM BOCIIMTAHHA 06yqafonmxc>1,1<a1<
Pa3BUTHUC JIUYHOCTHU, CO3JIaHHUC YCJIOBI/Iﬁ AJIs1 CaMOOIIPECACIICHUS U counanﬂsauHH.HporpaMMa

COI[GfICTBy PCUICHUIO CJICAYIOMIUX 3aJa4d BOCIIMUTaHUA 06y11a10u1nxc;1:

-YCBOCHHE 3HAHUH, HOPM, JyXOBHO-
HPaBCTBEHHBIXIICHHOCTEH, TPaANIINIA, KOTOPBIE BEIPa0OTAJIO POCCUIICKOE 00111ecTBO; (OpMUPOBAHKE
U Pa3BUTUEINYHOCTHBIX OTHOIICHUH K 3TUM HOpMaM,

OCHHOCTAM,

- HpI/IO6peTeHI/ICCOOTBCTCTBYI-OH_IGFO 9TUM HOpMaMm, HCHHOCTAM, TPpaJUIUAM

COUOKYJIbTYPHOTI'O OIIBITAIIOBCACHUS, 06H_ICHI/I$I, MCKJIIMYHOCTHBIX KW COLHAJIBHBIX OTHOM@HHﬁ,

MMPUMCHCHUSAIIONTYYCHHBIX 3HaHHﬁ; JOCTHIXKCHUC JINYHOCTHBIX
PE3YyJIbTAaTOB OCBOCHU O6L[I€O6pa30BaTeJIBHOI>'I IMporpamMmslI 110 (I)I/I3I/IK6 B COOTBCTCTBHHU C
dIOC COO.

[Tporpamma cOOTBETCTBYET CIIEAYIOIIAM OCHOBHBIM HANPABICHUSM BOCITUTAHUSL.

1) TpynoBoe BocnMTaHHME — BOCIHTAHHE YBAXKEHHS K TPYAY, TPYASIIHMCS, PE3ylbTaTaM
Tpyna (CBOEro W APYTUX IOJEi), OpUEHTAlMsI Ha TPYIOBYIO NESTEIBbHOCTD, MOJTy4YeHue
npodeccun, JIMYHOCTHOE CaMOBBIpaKEHUE B MPOAYKTUBHOM, HPABCTBEHHO JOCTOMHOM
TPyJIe B POCCHIICKOM OOIIECTBE, MOCTHKEHUE BBIIAIOIINXCS PE3yIbTaTOB B MpodeccrnoHaTbHOM
nesTenbHOCTH. LleneBbIMU  OpHEeHTUpaMH  SBISIIOTCA: (OPMUPOBAHHE OCO3HAHHOW TOTOBHOCTH
K TOJIY4eHHIO TMpodeCCHOHAIBHOTO 00pa3oBaHus, HEMPEPHIBHOMY OOpa30BaHUIO B TEUCHHE
KHU3HU KaK YCIIOBUIO yCIEHIIHOW MpodeccuoHaNbHOM U OOIIECTBEHHOMN JESTeNbHOCTH; TOHUMAaHHE
crenupuKkd camMooOpa3oBaHUsl W MPO(ecCHOHATLHON CaMOTOJATOTOBKH B HH(DOPMAIIMOHHOM
BBICOKOTEXHOJIOTHYECKOM  OOIIECTBE, TOTOBHOCTH YYHUTHCA H TPYAUTHCS B COBPEMEHHOM
o0IIecTBe; OPUEHTUPOBAHHOCTh HA OCO3HAHHBIN BEIOOD cdepsl npodheccCuoHaNbHOM
TPyZIOBOM NeSITEeIbHOCTH B POCCHIMCKOM OOIIECTBE C YYETOM JIMYHBIX KU3HEHHBIX IUIAHOB,
MOTPeOHOCTEH CBOEHCEMbH, OOIIECTBA.

2) DKOJOrHYecKoe  BOcMHTaHWe —  (opMHpOBaHHE  SKOJIOTHYECKOHW  KYIBTYpHI,
OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUSI K MPHUPOJIE, OKPYKAIOIIEH Cpelle Ha OCHOBE POCCUHCKUX

TPAAULIUMOHHBIX JYXOBHBIX I_ICHHOCTCI‘/’I, HAaBBIKOB OXpaHbI, 3alllUTbl, BOCCTAHOBJICHUA IPUPOIBI,



OKpyxarolen cpenpl. L{eneBbIM OpUEHTHPOM SIBISIETCS OCO3HAHUE HEOOXOAWMOCTH MPUMEHEHUS
3HAHUS €CTECTBEHHBIX U COIMAJIbHBIX HAYK U1 Pa3yMHOT0, OEpeKIMBOrO MPUPOAONOIL30BaHUS B

OBITY, OOIIIECTBEHHOM MTPOCTPAHCTBE.

3) LlenHOCTH HAy4HOTO MO3HAHHS — BOCIHTAHHE CTPEMJICHMS K IO3HAHMIO CeOSH JPYTHX
JIOACH, MPHUPOJBI M OOIIeCTBA, K TMOIYYECHUIO 3HAHWN, Ka4eCTBEHHOTO OOpa30BaHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTpeOHOcTel. LleneBbiMU OpUEHTHUpAMU SBISIOTCS:
(hopMUpOBaHUE JIEATEIHHO BBIPAXKEHHOTO TIO3HABATEILHOTO HHTEpeca B 00J1acTH (DU3UKHU C yUETOM
CBOMX HMHTEPECOB, CHOCOOHOCTEH, MOCTIKEHHMH; TMOJy4YeHHE NPEACTABICHUNH O COBPEMEHHOMN
HAayyHOM KapTHMHE MHUpa, O JOCTHKEHHUSIX HAyKd M TEXHUKHM, O 3HAUEHUU HAYKU B KU3HU
poccuiickoro odiecTBa, oOecreueHuu ero 6e30MacHOCTH; MPUOOPETEHNE HABBIKOB KPUTHUECKOTO
MBIIJICHUSI, OIpeAeJeHHUs] JOCTOBEpHOM HaydHOH HHG(OpPMALUKU U KPUTHUKU aHTUHAYYHBIX
[IpPE/CTaBICHU; pa3BUTHE U [PUMEHEHUE HAaBBIKOB HAOJIIOJEHUS, HAKOIUICHUS u
cucremMarn3anud  (pakToB, OCMBICICHHS ONBITA B €CTECTBEHHO-HAYYHOH 00IACTH MO3HAHUS,

HCCHGﬂOBﬂTGHLCKOﬁ JACATCIIbHOCTH.

OcobennocTu padoThI yUuTe s 0 MPpOrpaMme

[Ipu peanusanuu NaHHOW MPOrpaMMBI 33/]a4a y4YUTENS COCTOMT B TOM, UTOOBI CO31aTh
YCIIOBUSL JIJISi YCBOCHHSI OOYYaIOIIMMUCS HOBBIX 3HAHUH, MPHOOPETEHUS WMU HOBBIX YMCHUU H
3aKpeIJICHUS HAaBBIKOB, HEOOXOJMMBIX IS MPOBEACHUS (DU3MUECKUX SKCIICPUMEHTOB M aHAIH3a
MOJIyYE€HHBIX PE3yJIbTaTOB.

Jnst pemeHust 3TOM 3aaa4u HEOOXOAMMO Haluuue B KaOuHeTe (QHU3MKH 000pYHOBaHWS,
KOMIUICKTYIOIIUX u PacXOIHBIX MaTepHasoB, TpeOyIOIMXCS ISl TPOBEICHUS
CaMOCTOSITENLHBIX PaboT U paboT nmpakTukyma. [lepedens nmpeanaraeMpix  pabotr  chopMUpOBaH
TaKUM obpazom, 4TO MOJTOTOBKA K WX TMPOBEICHUIO HE JIOJDKHA  BBI3BIBATH
CYLIECTBEHHBIX 3aTPYyJAHEHUNH — BCe HEOOXOAMMOE AJIs pealu3allii MPOrpaMMBbl, KaK MpaBHIIO,
60 HaXOoAUTCA B KaOuHeTe PU3uKH, TUOO0 TOCTYITHO B TOBCETHEBHOM OBITOBOM OOMXO/IE.

[Tepen HawamoMm 3aHATHH YYUTEIIO PEKOMEHIYETCS CAMOCTOSTEIBHO BBITIOJHUTL BCE
TEOpEeTUYECKHe 3aJaHMsI, CAMOCTOSITENbHBIE PabOThl M PpabOThl MPAKTUKyMa, KOTOPHIE IOJKHBI
OyAyT BBIMONHATH OOydYaroyecs. ITO AaCT YUUTENI0 BO3MOKHOCTH  HE  TOINBKO  BBISIBUTH
BO3MOXXHBIE TEXHHYECKHE IPOOJIEMBI, HO U TIOJYYUTh KOHTPOJIbHBIC PE3YIbTAThl H3MEPCHUN H
uxX 00pabOTKH, KOTOpBIE MOHANOOATCA ANs JajbHEHIIeld MPOBEPKH MPABHILHOCTH BBIMOIHEHUS

paboT o0yyarouMMucCs.

[TockonbKy OJTHUM M3 TJIaBHBIX PE3y/IbTaTOB pabOTHl YUUTENS B paMKaX BHEYPOUHOU JeSITEIbHOCTH
ABIISICTCA JIMYHOCTHOE DAa3BUTHE OOYYArOIIMXCS, YUYUTEII DPEKOMEHJIYeTCs NpU MpPOBEIECHUH
3aHSATUN M0 MpPOrpamMMe aKTUBHO Y4acTBOBATh B JIEATEIBHOCTH OOy4arOUIUXCs, KOHTPOIUPOBATh
X0/l BBIIOJIHEHUSI UMH 3KCIIEPUMEHTAIIbHON paboThl, HAMPABIATh U KOPPEKTUPOBATh UX JEHCTBUS,
CBOEBPEMEHHO YKa3bIBaTh Ha OLIMOKHU u HEJIOYETHI, MO/ICKA3bIBATh U
J€MOHCTPUPOBATh TMPAaBUIIbHBIE CIOCOOBI BBINOJHEHHUS MPAKTUYECKOM paboThl, 00CYXIaTh
NPUYUHBI U BO3MOJKHBIE MOCJEJICTBHS JOMYCKaeMbIX omIMOOK. Bo BpeMsi 3aHsATHII HEOOXOIMMO
MOJIIEP>KUBATh 100pOXKeNaTeIbHYI0 aTMOC(EPyCOTPYITHUYECTBA.

Yyutento CICAYyCT YUUTBIBATH, YTO JIOTUKA OCBOCHHUA TIpOTpaMMbl IIPCAIIOJIAaract



mocjeoBaTelbHOe M3yueHHEe MarepHuaja — CHavyajla oOydarouiuecs JOJDKHBI OCBOUTH 0a30BbIe
MPUEMBl 1 METOBI MIPOBEACHUS (PU3MUECKUX U3MEPEHHI U 00pabOTKH MOJIYy4aeMbIX Pe3yJIbTaToOB,
a yXe 3aTeM TMPHUMEHATh HUX Ha NPAKTUKE [0 CXEME «OT MPOCTOr0 K CIOkKHOMY». [loTomy
IpUMEpHasi cCXeMa MPOBEICHHS 3aHATHH 110 POrpaMMe MOKET OBITh CIIETYIOIICH:

1) oObsCHEHHE TEOPETUUECKOTO MATEPHANIA 10 TEME;

2) NOArOTOBKA K BBINOJHEHHIO CAMOCTOATENBLHON pabGOThl MM PabOTHI MPAaKTUKYMa —
oOCyXKJeHHe  3aJaHusi, YCTPOMCTBAa  JKCHEPUMEHTAIBHONW  yCTAaHOBKH,  HEOOXOJMMOTO
TEOPETUUECKOr0 MaTepuana, MPUEMOB U METOJOB IMPSAMBIX IKCIEPUMEHTATIbHBIX H3MEPEHHH,

COcO00B UX 00pabOTKH M OLEHKH MOTPEIIHOCTEN U3MEPEHU;

3) mnpoBeseHHE CAMOCTOATENbHOM pabOTHl WM paGOThI MPaKTUKYMa, KOHTPOIb

MPaBUIILHOCTH IIPOBEJICHUS U3MEPEHU;
4) 06paboTKa MOTyUEHHBIX SKCIIEPIMEHTATBHBIX JAHHBIX, OIIEHKA MOTPEIHOCTEH;

5) obcyxnenne pesynabTaToB 0OpaOOTKH TMOMYYEHHBIX SKCIEPHMEHTAIBHBIX JAHHBIX M
MIPOBEPKA UX NMPABUIIBHOCTH.

B cinyyae HexBaTKM BpEMEHHM Ha pealv3allMio B Kjacce NyHKTa 4 JaHHOM CXEeMbl
PEKOMEHJIYeTCsl MPEIJIOKUTh O0yUYaIOMIUMCS BBITIOJIHUTh COOTBETCTBYIOIIME JACHCTBUS JOMa, a
MyHKT 5 peanu3oBaTh B  Hayaje CIEAYIOIIEr0  3aHATHUS, JTUOO MPOBECTH HEOOXOIUMBIE

00CYXXIeHHS C 00yJarOIIMMHUCS B MOPSIIKE MHIUBUYaIbHOU PabOTHI.



COJIEP)KAHUE KYPCA BHEYPOYHOM JESATEJBHOCTH
«OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKHUM ITPOPUIIb)»

10 KJIACC

3anstue 1. [TorpenmiHocTH B 3KCNIEPUMEHTE

Jlekyua  «llorpemHocTtu NPAMBIX  HU3MEPEHUI». O6cyxnaercs IpupoJa
BO3HHUKHOBEHHUS MTOTPEIIHOCTEH, METOIbI MX MUHUMH3AIUHU U OLICHKH.

Jekyusa «IlorpenHOCTH KOCBEHHBIX H3MepeHui». OO0CyXIalTcs METOAbIN MPUEMBI

OLICHKH ITOIPEIIHOCTEN KOCBEHHBIX H3MEPEHUM.

Hcnonvzyemvie mamepuansi: [4], qacts 1.

3ansTue 2. OueHkKa NOrpemHocTeii NPSIMbIX U KOCBEHHBIX H3MepeHMii
Camocmoamenvnasn paboma «OLeHKa IOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUNIIO

pe3yibTaTaM IPSIMBIX U3MEPEHUI.

3anaTue 3. Ycpennenue wu3MepeHuii. CoaydaiiHas mnorpemHocTb. KuHemaTHueckue
U3MepeHust

Jekyus «CrydaliHple TOTPENTHOCTH». B  COOTBETCTBUUM C YPOBHEM IOATOTOBKH
o0OyJaromuxcsi U JOCTYITHBIM OOOpYZAOBaHHEM MOXET OBITh MpPOBEACHA OJHA W3 JBYX padoT
MPaKTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Ompenenure ¢ MaKCUMalbHOM TOYHOCTBIO CPEIHIOID CKOPOCTH JBH)KECHUS
3€pHBIIIKA TIIEHA B OYTHUIKE C BOJOM.

Obopyoosanue. [Tmeno, HaIlOJTHEHHAs BOJIOM TIJTACTUKOBASI OyThUIKa C
OTpE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, TNHEHKA.

Kpamkoe onucanue pewenus. IlpoBoautcs cepusi  SKCIEPUMEHTOB MO H3MEPEHUIO
C MIOMOIIBI0 CEKYHIOMEpa BPEMEHU MPOXOKIEHUS 3E€PHBIIIKOM MIIIEHa B TOJIIE BOJIBI HEKOTOPOTO
(DUKCHPOBAHHOTO PACCTOSIHHSI BJIOJIb BEPTUKAIU. BBIUHCISETCS cpelHee BpeMs JBMKCHUS 3€PCH.
PaccuntbiBaeTCs  CpefHSsT yYCTAaHOBUBIIASCS  CKOPOCTh  3TOro  JBIKeHUs.  OreHuBaercs
MOTPEIIHOCTD.

Onucanue cxooicell pabomel NPaAKMuKyma. BCEPOCCHICKAas OJIMMIIMA[A MIKOJIHLHUKOB TIO

¢usmke, pernoHanbHbIi 3Tan 2023 r., 3agaya «IlmeHo u Bszkocth» [9, 10].

Ilpakxmuxym Ne 2

3aoanue. Cobepute yCTaHOBKY JJIsi 3alycKa IIapHKa B IOJIET C HEKOTOPOW BBICOTHI C
(buKCUpOBaHHON FOPU30HTAILHOM HaualbHON CKOpOCThIO. MccnenyiiTe3aBuCMMOCTh BEPTUKAIbHOM
U TOPU3OHTAJIBHONW KOOpAMHAT MIapuka Inpu mnosere. Onpenenure CKOPOCTh IIApUKa B Hadale

II0JICTA.



Obopyoosanue. CTalbHOW IAPUK, ITYCKOBOE YCTPOHCTBO (OTPE30K aTIOMUHHEBOTO
npowis, MarHuT HEOAMMOBBIH, JBa CTAJbHBIX IIAPUKA), INTATHB C JIAIKOM M MY(QTOH,
MaJIIPHBIN CKOTY, pyJIeTKa, KOMUPOBaJIbHAs Oymara.

Kpamrxoe onucanue pewenus. OcyecTBisercst cOoOpka IMyCKOBOH ycTaHOBKH. [IpoBoauTcs
cepus DKCIEPUMEHTOB II0 3allyCKy LIapyUKa B IIOJIET M M3MEPEHUIO KOOPAMHAT IaJCHUs LIapUKa
OTHOCHUTENIHO TOYKM cOpoca. [lo mosiyueHHBIM [1aHHBIM PacCUMTBIBAETCS HayallbHas CKOPOCTb
I10JIETA [IAapHKA.

Onucanue cxooxceli  pabomul NPAKMUKyMa: MEX1yHapOoaHasl OJIMMIIMAAa IO

skcriepuMeHTanbHol pusuke 2021 r., 3amava «Ilymka» [11].

3ansrtue 4. [Ipocreiilme reoMeTpuyeckne u3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMAIbHOW TOYHOCTHIO TOJIIMHY MPOBOJOKHU Y BHENIHUN
JTUaMETP WIJIbl, TUIONIA/b HAPHCOBAHHOW Ha Jmcte Oymaru Qurypsl, o0bem Opycka. Onenure
MOTPEIIHOCTH.

Obopydosanue. IlpoBonoka, uria oT mmpuia (CO CTOUYEHHBIM OCTpHUEM), M300pakeHue
GburypsI cioxxHOW GOpPMBI Ha PA3TMHOBAHHOW KBaJpaTaMu Oymare, IEpeBSHHBIN OpYCOK, JIMHEHKa,
IITAHT€HIIUPKYJIb.

Kpamxkoe onucanue pewenus. TIpoBoAsSTCS WU3MEpEHUs TOJIIMHBI MPOBOJIOKA METOJOM
psnoB. [IpoBoauTcs u3MepeHne nuamMmerpa Urilbl METOJIOM MpOKaTeiBaHus. [IpoBoanTCS M3MepeHne
wiomaau GUrypbl METOAOM MOJCYeTa TUIOIIAIU 10 KJIETKaM CEeTKH U3BECTHOro Imnara. [IpoBoautcs
U3MepeHne TabapuToB Opycka W BbUUCIEHHE ero oObeMa. OIEHWBaeTCsS MOTPENTHOCTh
W3MEPEeHHBIX BeIW4YWH. [IpoBOAWTCS TpoOBEpKa MPAaBHIBHOCTH HW3MEPEHUS IHaMeTpa WIIBI C

IMOMOIIbIO MITAHI'CHIUPKYIIA.

3ansatue 5. I'padukum  3KCHepUMEHTAIBHBIX 3aBHCHMOCTEI. I'paduyeckan

00padoTKa TaHHBIX
Jexyus «Odopmiienne rpauKoB AKCIIEPUMEHTAIIbHBIX 3aBUCHUMOCTEH.

I'paduueckas 06paboTKa JaHHBIX».

OOcyxnaroTcss OCHOBHbBIE MpaBHiia O(OpMIIEHUS Tpa(UKOB 3aBUCUMOCTEH (DU3NUECKUX
BEJIMYHH JPYT OT JApyra.

Camocmoamenvnaa paboma «IToctpoenue rpadukoB B COOTBETCTBHUH C
M3YyYEHHBIMH NPaBUJIAMH C UCIIOJIb30BAHUEM T'OTOBBIX TAOJHII C JAHHBIMI.

Hcnonvsyemvie mamepuanvi: METOAMYECKHE peKoMeHAanuu LleHTpanbHOW npeaMeTHO-
METOJINYECKOM KOMHCCHM IO OLIEHMBaHHIO o(opmiieHHs Trpa@uKOB Ha MPAKTHUECKUX Typax

BCEPOCCHUCKOI OJIMMITHATBI IIIKOJIBHUKOB TI0 u3uke [12].



3ansaTue 6. O0padoTKa HeJHMHEHHBIX 3aBUCMMOCTEH: JIMHeapU3aIus, MOACYeT MJIOIAIH MO/
rpa)uKoM, NOCTPOEeHHE KacaTeJIbHbIX K rpagury

Jexkyus «JluHeapu3aius SKCICPUMEHTAIBHBIX 3aBUCHUMOCTEH M Jpyrue rpaduueckue
CrocoObl 00PabOTKH TaHHBIX .

OOcyxmaeTcss METOJ 3aMCHBI IICPEMEHHBIX TPU JIMHEAPH3AIUU SKCIICPUMEHTATBHBIX
3apucuMocTeil. OOcyxaaeTcss (QU3WYECKUH CMBICT TUIOMAAN TOJX TpadUKOM U  YIIOBOTO

kKod(uireHTa KacaTebHOHU K rpaduKy.

3ansTue 7. HW3mepenue 3aBHCUMOCTH KOOPIAHHATHI rPaAHHUIIbBI odJacTu
HAMOKAHMS OT BpeMeHu. JIuHeapu3auus 3aBUCUMOCTH

Ilpakmuxym

3aoanue. Buipexbre n3 OymaxkHoit canderku neHty miuHOH 30 ¢M U HIMPUHON 2-3 cM.
OnyctuTte KOHel OyMa)KHOW JIGHThI B BOJY M BKIIIOUUTE CeKyHIoMmep. M3yudurte 3aBUCUMOCTH
KOOpJUHATHI TPaHUIIBI 00JIACTH, MPOMUTABIIEICS BOJOM, 0T BpeMeHu. OmpenenanTe XxapakTep 3Tou
3aBHUCHMOCTH.

Obopyodosanue. Cekynaomep, OymakHble candeTku, pynaeTka, dyamka [letpu.

Kpamxoe onucanue pewenus. CTaBUTCS ONBIT 10 W3YyYCHHUIO JBWKCHHUS T'PAHUIIBI
HaMOKaHUs OymaxkHOU canderku. Mcnonmp3yeTcss 3aMeHa TIEPEMEHHBIX IS JIMHEApH3alliH
3aBUCHMOCTH U TOCTPOCHHUS JTUHEHHOro rpaduka, KOTOPHIHA BIIOCIEICTBUU MO3BOJIAET CYIUThH O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoxceit pabomol npakmuxyma: [5], 3amada Ne 32 «HamMokaHHETKaHI».

3ansTue 8. U3yueHue ynpyroro rucrepesmuca

Ilpakmukym

3adanue. 3akpenuTe ¢ HIOMOIIBIO 3aKUMa JIMHEWKY Ha cToje. [IpoaeHbTe nykKy3axuma B
KOJIBIIO OAHKOBCKOW PE3MHKH. 3alenuTe KPIOYKOM JWHAMOMETpa KOJBIO Pe3HHKH. V3MepbTe
3aBUCUMOCTh JJIMHBI PE3MHKHM OT PACTIATUBAIOIIEH CHWIIBI IPH HArpy3ke (pacTsHKeHUH) U
pasrpyske. [IpoBeaute uzmepenus ¢ marom B 0,5 H, mpu kaxioM U3MepeHun JeIanTe 3aepKKY B
30 c. IToctpoiiTe rpaduk U3MEPEHHON 3aBUCUMOCTH, OIUIINTE ee XapakTep. Cuenaite
MPENOI0KEHNs 0 MIPUUYMHAX Ha0oJaeMoil 3aBrucuMocTu. PaccunTaiite, B Kakux mpezenax JeKuT
KOA(QPHUIMEHT )KECTKOCTH PE3MHOBOTO KOJbIla. Mcronb3ys nonydyeHHble JaHHbIE, pacCUUTalTe,
KaKyI0 SHEPTHUIO TIOTJIOTHIIA PE3NHKA 32 BPEMsI IPOBEICHUS N3MEPEHUH.

Obopyoosanue. Jlunelika, 3a)XKUM, JUHAMOMETp C TpeaeraoM uMepeHuil 5 H, pesuHoBoe

KOJIBIIO (pe3uHKa JyIsi 0aHKHOT), CEKYHIOMED.

Kpamkoe onucanue pewenus. BBIIOMHAETCS ONBIT O HW3YYEHHUIO 3aBUCHMOCTH CHIIBI
YOPYTrOCTH PE3UHOBOTO KOJbIA OT €r0 JUIMHBI MPU MOCTENEHHOM YBEJIMYEHUU U IIPU MOCTEIIEHHOM
YMEHBIIIEHUN pacTsaruBaromend cuibl. HaOmiogaercst siBneHue ympyroro rucrepesuca. JlBe
MOJTyYeHHBIE SKCTIEPUMEHTAIBHBIC 3aBUCHUMOCTH HAaHOCITCS Ha ofauH rpaduk. [IpoBoguTcs aHanmm3

MOJIYUYCHHBIX PE3YJIbTATOB.



3ansTue 9. HaxoxneHue Macchl  JIMHEHKH U Impuia ¢  MOMOUILIO
YPABHOBENIMBAHUS pbluara

Ilpaxmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHONH TOYHOCTBIO MaccCy INMPHULIA U MACCYJIUHEHKH.

Obopyoosanue. npun; oobeMom 20 M1, TMHEIHKA, CTAaKaH ¢ BOJOM.

Kpamkoe onucanue pewenus. K KOHIly JMHEHKH, KOTOpas HCIOJB3YETCSIB KauyeCTBE
ppluara, TOJBEIIMBACTCS IMPHUIl. VI3MepsieTcs 3aBUCUMOCTh KOOPAWHATHI TOYKHA OIMOPBI
YPaBHOBEIIEHHOTO pblyara oT o0bema Bobl B mmpulie. [1o moaydeHHbIM JaHHBIM ONpeAeNstoTCs
Macca MIIpHIa U Macca JIMHEHKH.

Onucanue cxoodicell pabomvl npaxmukyma: PEerHOHAIBHBIA 3Tan onumnuagsl uM. Jhx. K.

Makxkcgea o ¢pusuke, 2014 r., 8 knacc, 3a1aua «HenecTpyKTHBHBIM aHATIH3Y.

3ansaTue 10. U3mepenne kod(ppuiiueHTa IHePpreTHYeCKUX NOTEPh NPU OTCKOKENIAPUKA OT
MOBEPXHOCTH

Ilpakmukym

3aoanue. llpoBenure uCCIEIOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa IOCie
COy/JapeHusl C MOBEPXHOCTbIO CTOJNA OT BBICOTHI cOpoca. IIpoBeauTte OmbIT A ABYX THUIIOB

HIapHuKOB. OnpenenI/ITe XapaKTCp 3aBUCUMOCTH.

Obopydosanue. 1llapuk n1as HACTOJIBHOTO TEHHUCA, PE3MHOBBIN IIAPUK
«TIOTIPBITYHY, PYJIETKA, MAJIIPHBIN CKOTY.

Kpamkoe onucanue pewenus. IIpoBoIuTCS ONBIT MO U3MEPEHUIO BBICOTHI OTCKOKA IIapUKa
IIOCJIE COYAApeHUsi C IIOBEPXHOCTBIO  TOPU3OHTAJIBHOIO  CTOJA B 3aBUCHUMOCTH OT BBICOTHI
copoca. M3Mepenus npoBOASTCS Ui IBYX TUIIOB IIapUKOB.Ji1 pe3MHOBOIO IIapUKa 3aBUCUMOCTh
SBJIAETCS MPSAMOM NMPOMOPLMOHANBHOCTBIO, /IS IIapUKa OT HACTOJBHOTO TEHHUCA 3aBUCUMOCTb HE

SIBJISIETCS TaKOBOIA. O6CY)KI[E[IOTC$I BO3MOJKHBIC ITPUYUHBI ITOJIYYCHHBIX PE3YJIbTATOB.

3ansaTue 11. Onpenenenue Tenj10eMKOCTH TBEpPAOIo TeJa

Ilpakmukym

3aoanue. Onpenenure ¢ MAKCUMaIbHONW TOYHOCTBIO TEIIOEMKOCTh IPYy3HKa.

Obopyoosanue. T'py3uk maccorr 50 1, crakan oOobemom 0,2 1 C BOJOW KOMHATHOU
TEeMIIepaTypbl, EMKOCTh C TOpsYEH BOJOW, 1BA TEPMOMETPA, CaN(ETKH, MOAHOC, HUTD.

Kpamxkoe onucanue pewenus. IIpoBOOUTCS ONBIT MO U3MEPEHUIO TEIJIOEMKOCTH I'Py3UKa
METOJIOM IIEpEHOCa €r0 U3 XOJOJHOW BOABI B ropsuyro. OueHHBAaeTCs W3MEHEHHE TEMIIEpaTyphl

XOJ'IO,ZIHOﬁ BOJBI 3a CUCT MOJTYUYCHUS KOJTMYECTBA TCILUIOTHI OT rOpAYETO I'py3uKa.

3ansatue 12. M3Mepenue TemmepaTrypbl pPyK 3KCIEPUMEHTATOpPa U 1aBJIEHUS,KOTOpOe
MOIYT €O3JaTh €ro Jerkue
Ilpakmukym

3aoanue. 1) Ormnpenenute BHyTpeHHee cedyeHue Tpyoku. IlomcoeanHurte K mmpuity



obbemMoM 20 M TpyOKYy C TOMEIICHHOW B HEE Karuled BOJBI. 3a)KMUTE IIMPHUIl B JAJAOHIX H
HarpeBaiiTe ero TakuMm o0pa3oM B TeueHue 5 MuHyT. M3mepbTe mepemMerieHue Kamid 1o Tpyoke.
Hcnons3ys moigyueHHbIE JaHHbBIE, OLIEHUTE TEeMIEPATypy PyK IKcIepuMeHTaropa. 2) Jloxaurecs,
KOTJIa INIPHIl CHOBAa MPHMET KOMHATHYIO TeMIeparypy. BayBas Bo3myX B CBOOOJHBIN KOHEI]
TpyOKHU, U3MephTEe MepeMelIeHIe Karuld P MaKCUMAallbHOM JIaBJICHUH BO3/1yXa, CO37aBaéMOM Ha
KOHUETpyOkH. Mcronb3ys nmoydeHHbIE JaHHbIE, OLICHUTE JaBJI€HUE, KOTOPOE MOTYT CO3/1aThJIeTKHe
9KCIIEPUMEHTATOPA.

Obopydosanue. lnpun, odbemom 20 wmu, TpyOka OT WHGY3UOHHON CHUCTEMBI, BOJA,

JINHENKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. 1) K mmpuiy oobemom 20 M1 moacoeauHseTcss TpyOka ¢
IIOMEIIEHHOM B Hee Karuie Boabl. npuil HarpeBaeTcs pykamu, U3MEPSETCANIEPEMEILICHUE KaIlIU 10
TpyOke. Ha OCHOBe JMaHHBIX O CeueHHH TPYOKH M 00BbeMe BO3[yXa B IIIPHUIE PACCUUTHIBACTCS
TeMIlepaTypa PyK 3KCIEPUMEHTATOPA.

2) Vcnonb3ys Ty e yCTAaHOBKY, SKCIIEPUMEHTATOP CO3/aeT JaBJICHHE BHYTPH CBOOOTHOIO KOHIIA
TpyOku. Karuist Bogsl nepemeraercs no Tpyoke. Ha ocHoBe JaHHBIX O €e CMEIEHUH OI[CHUBACTCS
JaBJIEHHUE, KOTOPOE MOTYT CO3/aTh JIETKUE 3KCIIEpUMEHTATOpA.

Onucanue cxooiceti pabomel npakmukyma: 1) 3aKIFOUUTENBHBIA STall BCEPOCCUICKOI

OJIMMITHA[IBI IKOJIBHUKOB, 2023 1., 10 kiacc, 3agaya «HaceimeHnsnii napy», nyHkT Ne 1 [13, 14].

3ansatue 13. DPppexTnBHBIT KOIPPUIHEHT KECTKOCTH cucTeMbl. OnpeneseHue MOXYJIA
FOnra npoBosioku ¢ noMombI0 pbryara. Onpeesienue npejaena ynpyroiiaedpopmanuu

Ilpakmukym

3aoanue. Onpenenure ¢ MAaKCUMaIbHON TOYHOCTBHIO MOTyJIb HOHTa MPOBOIOKH.

Obopyoosanue. 11lTatuB ¢ 1ByMs JallkaMu, POBOJIOKA, JIMHEHKa AepeBsiHHas AnuHON 50
cM, Tpy3bI Maccoii 1o 50 T, [Ba KAHIEISIPCKUX 3aKHMA.

Kpamxoe onucanue pewenus. JluHelika moOABENIMBAeTCS Ha TMPOBOJOKE TaK, YTOObBI
MOJTYYHMJICS. CUJIBHO HEpaBHOIUICUMH pbluar. BamkHUIl K TOuke MojaBeca KOHEL TOPU30HTAIbHOM
JMHEWKH OTMPAETCsl CHU3Y Ha JIaINKy mTaTuBa. K ApyroMy KOHITy THHEWKH MOIBEIIMBAIOTCS TPY3HI.
W3mepsieTcst 3aBUCHMOCTD CMEIIEHUS KOHIA TMHEWKH, K KOTOPOMY IOJIBEIIMBAIOTCS TPY3bI, OT UX
cymMmapHoOi Maccel. Ha OCHOBE MOJy4eHHBIX JaHHBIX U F€OMETPUYECKHUX MapaMeTpoB YCTaHOBKU
paccunThIBaeTcss Moayb FOHra mpoBOJIOKH.

Onucanue cxodxcetl pabomot npakmuxyma. [6], 3amada Ne 9.30.

3anaTue 14. U3mepernue ko3(ppuIIHEeHTA NOBEPXHOCTHOI0 HATSKEHUS METOIOMOTPbHIBA

IlIpakmukym

3aoanue. Tlpunymaiite crnoco0® u3MEpeHUs CUJIbl, KOTOpYIO TpeOyeTcss NPHIOKUTh K
MIPOBOJIOYHON paMKe sl TOro, 4ToObl OTOpBaTh €€ OT IOBEPXHOCTH BOJbL IlpoBenute
HKCHEPUMEHT U OLEHUTE KO3(PPHUIUEHT MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.



Obopyoosanue. KroBera mupoKas ¢ BOJIOH, IPOBOJIOKA, BECHI, HUTh.

Kpamkoe onucanue pewenus. TIpOBOAUTCS ONBIT TIO W3MEPEHUIO CHIIBI OTPBIBA
MIPOBOJIOYHOW pPaMKH OT MOBEPXHOCTH BOJBI NMPH PA3JIMYHBIX MEpPUMETpax paMku. [IpoBomurtcs
oleHKa K03 (PUIMEeHTa TTOBEPXHOCTHOT'O HATSKCHHUS BOJIBL.

Onucanue cxooxceti pabomot npakmuxyma. [7], 3amaua Ne 331.
3ansrue 15. Onpeaesienne TOUYKH pocbl. 3HAKOMCTBO € JIEKTPHYECKHM KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OnieHNTE BIAXKHOCTH BO3yXa B KOMHATE.

Obopyoosanue. Tlpobupka CTEKISHHAs, MaJCHbKHE KYCOYKH JIbJa, TEPMOMETp, TaliuIa
3aBHCHMOCTH JIaBJICHUS] HACBIIIICHHOTO T1apa BOJIbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOAON MOCTENEHHO T00ABIISIOT KYCOUKH JIb/Ia
Y JTO’)KUJAIOTCSt MOMEHTA BBICTYIUICHUS KaIelb POCHl Ha MOBEPXHOCTH Mpodupku. [1o morydeHHbIM
JAHHBIM O TEMIIEPAType TOYKE POCHI C MOMOIIBIO0 TAOIUIBI 3aBUCHMOCTH JIABJICHHS HACBHIIIECHHOTO
rapa BObI OT TEMIIEPATYPHI ONPEACTAETCS OTHOCHTEIbHAS BIAKHOCTh BO3/[yXa B KOMHATE.

Onucanue cxoaxceti pabomol npakmuxyma.: [8], rimaBa Ne 3, maboparopuas padora Ne 9.

Ilpakmuxym Ne 2

3aoanue. Otpenenure ¢ MAaKCUMAIIbHOW TOYHOCTHEO OTHOIICHUE JICKTPUYECKUX EMKOCTEH
JIBYX KOHJICHCATOPOB.

Obopyoosanue. nBa  SJCKTPOJIUTHYSCKUX  KOHJCHCATOpa, BOJBTMETP, OaTapeiika,
COCIMHUTEIILHBIC POBOJIA.

Kpamroe onucanue pewernus. TIpoBOINUTCS ONBIT IO 3apsKe KOHJAEHCATOpa OT JIPYroro
3apaHee 3apsDKEHHOTO  KOHJeHcartopa. 3MmepsioTcs  HampsDKeHUs Ha KOHJCHCATOpax 10 W
nocine noakIoYeHn. OIeHuBaeTCsl OTHOIIEHUE eMKOCTeH KOHIEHCATOPOB.

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

3ansTue 16. U3yuyenue npouecca pa3psiikKu KOHIeHCATOpPa

Ilpakmukym

3aoanue. 3yunte 3aBUCHUMOCTh HANpsDKEHUS Ha KOHJEHCATOpPE OT BPEMEHHUIIPH €To
pazpsake. Onpenenure eMKOCTh KOHIEHCATOPa.

Obopyoosarue. INEKTPOIUTUUECKUN KOHACHCATOP, BOJILTMETpP, OaTapeiika,CeKyHI0Mep,

COCAMHUTCIIBHBIC ITPOBOAA.

Kpamxkoe onucanue pewenus. TIpoBOOUTCS W3MEpEHHE 3aBUCHMOCTH HAIPSDKCHUS Ha
paspspKaronieMcss KOHJEHcaTope OT BpeMeHH. JlemaeTcss oOIleHKa eMKOCTH KOHJeHcaropa. B
Ka4eCTBE COMPOTHBICHUS Ui Pa3psAAKH KOHAECHCATOPa BBICTYNAET BHYTPEHHEE COMPOTHUBIICHHUE
BOJIbTMETpA.

Onucanue cxodceli pabomul npakmuxyma: [5], 3amaua Ne 10 «/3ydeHue cBeToAMOna»
(gacth Ne 1).

3anstue 17. OnpenesneHue yaeJ1bHOr0 CONPOTHBJICHHS MaTepHaJia IPOBOJIOKH
Ilpakmukym

3aoanue. Onpenenute yaeabHOE COMPOTHUBIICHNUE TTPOBOJIOKH.



Obopyoosanue. JIBa wmynapbTUMeTpa (B peXuMe BOJbBTMETpA H  aMIEpMeTpa),
COCIMHUTEIILHBIC IPOBOJIA, Oarapeiika, 0Opa3Ibl MPOBOJOKH, JHUHEHKA, MUKPOMETD.

Kpamrxoe onucanue pewenus. Viccnemyemasi IpoOBOJIOKA COCITUHSCTCS TOCIEAOBATENBHO C
aMIIepMeTpOM M TOJKIIoYaeTcs K Oarapeiike. I[lapaniensHO ydacTKy MPOBOJIOKH MOJKITIOUYACTCS
BOJILTMETP. M3 OTHOIICHMs IOKa3aHW NPHOOPOB PACCUMTHIBACTCS CONPOTUBIICHUE Yy4dacTKa
MIPOBOJIOKH, TIOCJIC YEro HM3MEpSIIOTCS €ro reoMEeTpUYecKHe pasMepbl. M3 MONydYeHHBIX JTaHHBIX
OTIpeIeNIACTCs YACTHbHOSCOIPOTHRICEHUE MaTepralla, U3 KOTOPOT'O H3TOTOBJIEHA IPOBOJIOKA.

Onucanue cxodcell pabomvl  NPAKMUKYMA: MesxayHapoaHas ONTUMIIHA/IA IO

aKkcniepuMeHTaNIbHOU (pus3uke 2022 T., 3amaua «Majtoe COpOTHBIICHUE.

3ausTue 18. HN3mepenue BOJIbT-aMIIEPHOI XapaKTePUCTUKHU
NOJIYIIPOBOAHUKOBOI'0 1H01A

Ilpakmukym

3aoanue. W3mepbTe 3aBHCUMOCTh CHJIBI TOKAa, [MPOTEKAIOIIEro 4Yepe3 JAHOJ, OT
M0/1aBa€MOT0 Ha HEro HampsbkeHus (B mpsMoM M oOpatHoMm HampaBieHuu). [loctpoiite rpadux
BOJIbT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Obopyoosanue. BonbTMETp, aMIIepMeTp, COSAUHUTENbHBIE MTPOBO/IA, TOIYITPOBOHUKOBBIN
JTMOJ1, MAaKeTHAs TUIaTa, IEPEeMEHHBIN pe3ucTop, Oarapeika.

Kpamkoe onucanue pewenusa. IlpoBoautcst skcriepuMeHT 1o uaMmepeHuto BAX nauona B
MPSIMOM U 0OpaTHOM HaIpaBlICHUU.

Onucanue cxoaxceti pabomol npakmuxyma.: [8], rinaBa Ne 4, maboparopnast padota Ne 9.

11 KJACC

3ansitue 1. OuneHka BeJMYMHBI TOPHM30HTAJBLHOH COCTABJSIIOIIEH MarHUTHOMI
UHIYKIIUH MATHUTHOTO 1O0Jist 3eMJin

[IpakTukym

3ananue. OleHUTe MOYJb TOPU3OHTAIBHOM COCTABIISIONIEH BEKTOPAa MATHUTHON MHAYKIIUN
MarHUTHOTO MOIsA 3EMIIH.

Ob6opynosanne. Kommac, conenoun (muamerp 10 cm, 150 BUTKOB), mabopaTOpHBINA OJI0K
MUTaHUS, TPAHCTIOPTHP.

Kparkoe omnwmcanme pemenus. IIpoBoguTcss  SKCHIEpUMEHT MO  ONPEACIICHHUIO
MPOCTPAHCTBEHHOM OpPWEHTAllUM BEKTOpAa MHAYKIIMM MAarHUTHOTO IIOJS, CO3/IaBaéMOr0 Ha OCH
COJICHOMJA TIPU CYMNEPIO3UIIMA MAarHUTHOTO TMOJs 3€MJIM W MarHUTHOTO TIOJIS COJICHOW[A, B
3aBUCUMOCTH OT CHJIbI TOKa B BUTKax coljieHouza. [lo 3Toil 3aBUCMMOCTH ompeaensercs MOAYJb
TOPU30HTAILHOM COCTABISIONIEH BEKTOpAa MATHUTHON MHIYKITUM MAarHUTHOTO TIOJIsT 3eMJTH.

Onucanue cxoxel paboTel npakTukyma: [8], rmasa Ne 4, nabopartopHas padora Ne 12.

3aHndaTHe 2. HN3mepenne 3aBHCHMOCTH BeJIMYMHBI  MATHUTHON HHIYKIIUH
MATHUTHOTI'O MOJISI MATHUTA OT PACCTOSAHUSA

[IpakTukym



3amanue. M3ydynre 3aBUCHMOCTD BEJIWYMHBI MArHUTHOW HMHIYKIIMM MAarHUTHOTO TIOJIS
MIOCTOSTHHOTO MarHUTa Ha €ro MpOIOJBHOH OCH CUMMETPHH OT PACCTOSHUS MEXIY LEHTPOM
MAarHuTa ¥ TOYKON U3MEPEHUN.

O6opynoBanne. CmapThoH C MPEAyCTAHOBICHHBIM IMPOTPAMMHBIM O0ECIICUCHHEM IS
M3MEPEHUs BEJIMYMHBI MATHUTHOTO TIOJIS, MJIMHAPUYECKUN MarHHT, JIMHEWKA, MAJISIPHBIN CKOTY.

Kparkoe ommcanue pemieHusi. C MOMONIBIO JaTYMKOB CMapT(OHA MPOBOIMUTCS MPSIMOE
M3MEPEHUE BEIMYMHBI MATHUTHOW MHAYKIIUH MarHUTHOTO IOJII HA OCH IHJIMHIPHUYSCKOT0 MarHuTa

B 3aBUCHUMOCTHU OT paCCTOSAHUSA 10 HETO.

3ansiTue 3. HaGoneHne MarHuTHOIO rucTepe3uca

[IpakTuxym

3amanme. HamortaiiTe HECKOTBKO BUTKOB  HW30JIMPOBAHHOTO IPOBOJA HA HUJIHHIPUYECKYIO
9acTh JanKH mratuBa. [logHecuTe Topen JIanky OJIM3KO K MOJIOKEHUIO JaTYMKa MAarHUTHOTO TTOJIS
MoOumibHOro Tenedona. Ilonaiire snekrpuueckuil Tok B npoBoJ. M3MepbTe 3aBUCHMOCTD BEITMYMHbI
WHAYKIIUM MarHUTHOTO TOJISl Ha TOPIIE JIalKh OT CHJIBI MPOTEKAIOMIEr0 dYepe3 MpoBojJ Toka. Jlis
STOr0  BHAyaje TMOBBINANTE 3HAYEHUS  CHJIBl  NPOTEKAIOMIETO  TOKa JI0 MAaKCUMAaJIbHO
BO3MOYKHOTO 3HAU€HMsl, a IOTOM IOHMKAaiTe 10 HYJEBOro 3HaueHHs. 3aT€M CMEHHUTE MOJSIPHOCTh
MOJKIIOYEHUS! HCTOYHMKA TOKa M TOBTOpUTE OMNBIT. [locTpoiiTe TpaduK, ONMMCHIBAIOLIHIA
3aBHCUMOCTh BEIIMYMHBI MAarHUTHOW WMHAYKIIMM HA TOPIE JIAIKK OT CHJIBI MPOTEKAIOIIEro Yepes
IIPOBO/JT TOKA.

Obopyoosanue. CmapT@oH ¢ TPEIYCTAHOBICHHBIM MPOrPAMMHBIM OOCCIICUCHUEM IS
M3MEPEHHUsl BEJIMYMHBI MAarHUTHOTO TIOJISI, IITATHB C JABYMS JIalIKaMH, OJHA U3 KOTOPBIX IOJDKHA
ObITh KENe3HOW (WM JAPYrod >KeJNE3HbI CepAeyHHK), JIabOpaTOPHBIH MCTOYHHK IHUTaHMS,
OJTHO’KUJIBHBIA M30JMPOBAHHBIA MPOBOJ, BBIACPKHUBAIOIINN MaKCUMAJIbHBIM TOK J1abopaTOPHOIO
WCTOYHHKA MTUTAHMUS.

Kpamxoe onucanue pewenus. Jlanka mrTatuBa 0OOMaTBIBA€TCSd HECKOJBKMMU BHTKaMHU
TOJICTOTO H30JIMPOBAHHOTO MpoBoaa. C TOMOIIBI0 JTAOOPAaTOPHOTO HMCTOYHHMKA THTAaHUS dYepe3
IIPOBOJI MPOITyCKAETCs MeKTpuuecKuil Tok. CHavanza TOK MPOMYCKaloT B OJHOM HAalpaBlIEHUH C
MIOCTENICHHbIM YBEJIMYEHHWEM CHJIBI TOKaW €€  IOCIEOYIOUIMM  YMEHBLIEHHEM,  I0TOM
poLenypy MOBTOPSIOT UIsI TIPOTUBOIIOJIOKHOTO HampaBieHus Toka. [Ipw sTom m3mepsiercs
BEIMYMHA WHAYKIMM MarHUTHOTO TOJS Ha TOpIE JAalKU IITaTHBa C IOMOIIbI0 MOOMIBHOTO
tenedpona. CTpouTCs 3aBUCUMOCTh BEJIMYMHBl HMHAYKIMHM MarHUTHOTO TOJIE OT  CHJIBI
MIPOTEKAOIIEro uepe3 MpoBoJ Toka. OOCYyKIaeTcss MOMyYeHHBIH TpaduK U SBJICHHE MarHUTHOTO

THUCTepe3uca.

3anstue 4. U3yuenne padoThl 3JIeKTPOABUTATENS U JUHAMO-MaIINHBI (4acTh 1) Jexkyusn
«DNEeKTPOJIBUTATENH U AEKTporeHepaTopy». O0CyKaaeTcss UCTOpUs U300peTeHUS

AJEKTPOJIBUTaTENS U COBEPIICHCTBOBAHUS €ro  KOHCTPYKLHHU.
OnuceIBaeTcss BHYTPEHHEE YCTPOMCTBO AJEKTPOJBUTATENS U JIEKTPOTreHepaTopa.

Pa36Hpa}0Tc;1 TCOPCTUYICCKHUC 3aJIa4H 110 JIaHHOM TeMe.

3anstue 5. U3yueHue padoThl 3JIEKTPOABUTATEISA H THHAMO-MAIIMHBI (4ACTH 2)



IlIpakmukym
3adanue. 1) IlpoBenure CepHIO OKCIEPUMEHTOB U HM3MEPhTE€ 3aBHCHUMOCTh CHJIBI TOKA,
BbIpa0aThIBAEMON T'€HEPaTOPOM, OT BEIMYMHBI MOMEHTA CHJIBI, MPUIOKEHHOTO K €ro Baly. 2)
[TpoBenuTe ceprro IKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMYMHBI HAIPSOKCHUS, T10aHHOTO
Ha DJIEKTPOABMIraTelb, OT YAacTOThl €ro BpalllEeHUSIH MEXaHWYECKON Harpy3Ku ero aja.

Obopyoosanue. DNEKTPUYECKHA MOTOPYHK C PEIYKTOPOM, Ha0Op Tpy30B, pEOCTar,
COCAMHUTENIbHBIE TPOBOAA, J1a0OPATOPHBIM HWCTOYHHMK MUTAHUSA, MYJIBTHMETP (aMmepMerp),
CEKyHJIOMED.

Kpamkoe onucanue pewenus. 1IpoBOIATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTHU CUJIbI TOKA,
BbIpa0aThIBAEMON TIE€HEPaTOPOM, OT BEJIWYMHBI MOMEHTAa CHJIbl, NPHJIOKEHHOIO K €ro Baiy.
[IpoBomuTCST OOBIT MO M3YYEHUIO CBA3M BEJIMYMH HANPSKCHMS, MIOJJAHHOT'O Ha
AJIEKTPOABHUraTeNlb, OT YaCTOThl €ro BpAaIlEHUS U MEXaHWYECKON Harpy3Kd €ro Baja.

Onucanue  cxooxcux pabom npakmuxyma: 1) MexnyHapogHas —OJUMIIMaa IO
sKcnepuMeHTanbHol ¢pusuke 2018 r., 3a1aua « MOTOPUUK C peAYKTOPOM», ITYHKTHI
NeNe 1-4; 2) MexnyHapoaHas OJIMMIIMaJa IO SKCIepUMeHTanbHOM ¢usuke 2022 r., 3amaua
«Donapby», myHKTbI NeNe 1-4.

3anaTne 6. HN3yyenue 3aBHCHMOCTH nepuoaa KoJIe0aHu i JUHENKHU
HA IMJIMHAPUYECKOH MOBEPXHOCTH OT PAaAHyCa ee KPUBU3HbBI

Ilpakmukym

3aoanue. Onpenenute xapakTep 3aBUCUMOCTH MepHoia KoJeOaHU JTUHEHKH, MOJ0KEHHON
Ha HAJTUHIPUYECKYIO TTOBEPXHOCTh, OT PaJANyca KPUBU3HBI ATOM MMOBEPXHOCTH.

Obopyoosanue. Habop HWWIMHIPOB pazHOro paauyca (Hampumep, pa3IHdHbIC
HUAJTUHIPUYECKUE COCY/Ib), IMHEIKA, CEKYHIOMED.

Kpamrxoe onucanue pewenus. TIpoBoguTcsi cepusi TPSMBIX H3MEPEHUN 3aBUCUMOCTHU
nepuoia KoyieOaHWW JTUHEWKH, TOJOKEHHOW Ha NWJIMHIPUYECKYI0 TOBEPXHOCTh, OT pajauyca
KPUBU3HBI ATOW MOBEPXHOCTU. VICHONB3YIOTCS METOJbI JIMHEApHU3aIlMi U Trpauueckoro aHaiusa

OKCIICPUMCHTAJIBHBIX JJAHHBIX.

3ansitue 7. MHM3yyeHme  3aBMCHMOCTH AMILTUTYABI  KOJIe0aHWH  NPY:KUHHOIO
MAasiITHMKA OT BpeMEeHH

Ilpakmukym

3a0anue. VI3mepbTe 3aBUCHUMOCTh AMIUIMTYIBI 3aTYXaIONIMX KOJEOAHWH TPYKHUHHOTO
MasTHUKa OT BpeMmeHH. [IpoBepbTe rumoresy 00 HSKCHOHEHIMAJIBHOM XapakTepe IOy4YeHHOH
3aBHCUMOCTH.

Obopyodosanue. TlpyxxuHa OT TUHaAMOMeTpa ¢ mpeneiaoM usmepenuit 1 H, rpy3 maccoit 150
T, CEKyHJIOMEDp, IITaTUB C JaNKoi U My(Toii, TruHelKa.

Kpamkoe onucanue pewenus. IIpoBOIUTCS SKCIEPUMEHT 10 NPSIMOMY H3MEPEHHUIO
3aBHCUMOCTH aMIUIUTYIbI 3aTYXaIOMMX KOJIeOaHWH MPY)KHMHHOTO MasTHHKA  OT BpEMEHH.

CTpOI/ITCH rpa(bm( HCCIEIOBAaHHOM 3aBHCHMOCTHUB JIMHCAPU30BAHHOM BU/IC.



3ansaTue 8. U3MepeHue aKTUBHOIO M PEAKTUBHOI'O CONPOTHUBJIEHUH KATYIIKHHHAYKTHBHOCTH

Ilpakmuxym

3aoanue. Cobepute 3IEKTPUUYECKYIO LIETIb U3 MOCIEI0BAaTEIbHO COEIUHEHHBIX PE3UCTOpa U
KaTylmIKu MHAYKTUBHOCTU. [IpoBeauTe M3MepeHHe 3aBUCMMOCTH HAIPSHKEHHUSI HA PE3UCTOpE OT
4acTOThl MOJABaeMOr0 Ha J3Ty Lenb HanpsbkeHus. [lo MoiydeHHBIM JaHHBIM OINpeAeNuTe
AKTUBHOE COMNPOTHUBIICHWE M PEAKTUBHOE CONMPOTHUBJICHUE KATYIIKA MHAYKTUBHOCTH. Paccumraiite
UHIYKTUBHOCTh KaTYyLIKH.

Obopydosanue. Karylika WHAYKTUBHOCTH, PE3UCTOP C CONPOTUBIECHHEM, OJH3KUM K
AKTUBHOMY COINPOTHBIICHUIO KATYIIKHM HMHIYKTUBHOCTH, COEIMHUTENIbHbIE IMPOBOJA, T€HEPATOp
HU3KOM 9acTOTHI, OCHUIUIOTPad WM BOIBTMETP MIEPEMEHHOTO HAIIPSHKCHHUS.

Kpamxkoe onucanue peutenus. Cobupaercs JIEKTpUYECcKas LeMnb U3
MOCJICIOBATEIbHO  COCAMHEHHBIX  PE3UCTOpa M KaTylIKH  HWHAYKTUBHOCTU. Ha oty menb
MojaeTcsi TmepeMeHHoe HampspkeHue. [IpoBoauTCs H3MEpeHHe 3aBUCHMOCTH HAmpsDKEHUS Ha
pEe3UCTOpPE OT YaCTOThI MMOJABAEMOI0 HA IIEThHANPSOKEHUsT  (aMIUIMTyJa  HampsDKEHUsT — Ha
BCe Lenu nocrostaHa). [1o HU3KOYACTOTHOM OOsacTH TpaduKa ONMpenessseTcss akTHBHOE
COMPOTUBIICHUE KATYIIKd HWHAYKTUBHOCTH, II0 BBICOKOYACTOTHOW YAacTH  OMpeAemsieTcs

HHAYKTUBHOCTBKATYIIKH.

3ansaTue 9. 3Byk. Ocunsiorpamma 3Byka. CriekTp 3ByKa
Jexkyua «BBeleHnEe B OSKCIEPUMEHTAIBHYIO aKyCTHKY». BBOIATCS OCHOBHBIE ITOHATHSA
akyctuku. OOCyxmaeTcs MEXaHHMKa pacIpOCTPAaHEHUS aKyCTUYeCKUX Kosebanuil. Bmomurcs

MOHATHE TOHA U 00epToHa. OOCYKIAIOTCSI METO/IbI HCCIIE0BAHUS 3BYKOBBIX CUTHAJIOB.
[IpakTukym

3az[aHHe. HpOBe)II/ITe CCPUI0  OBKCIICPUMCHTOB 110 34llMCU  OCHHUJUIOTpAaMM U CIICKTPOB
rIaCHBIX 3BYKOB OI[HOI>'I qacToThl. ONUIINTE OCHOBHBIC OTIHYMS B ocuuJuIorpaMmMmax IJisl pa3HbIX
TJIaCHBIX 3BYKOB. OtBeThTE Ha BOIIPOC, AOCTATOYHO JIK JIA OIMHMCAHUSA KaKoro-Juoo 3BYy4YaHUA

OJIHOM JIUIIIb CIIEKTPOTrpaMMBbl?

Ob6opynoBanue. IlepcoHanpHBI KOMIBIOTEP € MHUKpPOGOHOM WM cMapTPoH ¢

NpeaAyCTaHOBJIICHHBIM ITPOTrpaMMHBIM o0ecIIeUCHHEM.

KpaTKOC OIMMCAHUC PCUHICHUA. HpOBOI[I/ITCSI cepua OKCIICPUMCHTOB I10 ITOJTYUYCHUTIO
ocuJuIorpaMM M CIICKTPOB TJIACHBIX 3BYKOB OJHO! YacCTOTHI. HpOBO,Z[I/ITCSI CpaBHHTCHLHLIﬁ n

Ka4ueCTBEHHBIM aHATIN3 OCIIUJUIOTPAMM H CIIEKTPOB.

Onucanue cxoxed pabOThl NPAKTHKYMA: MexnyHaponHas oIMMIIAANA 110

sKkcriepuMeHTabHON (usuke 2017 1., 3ama4a «AKyCTUYECKHE PE30HATOPBD», 4acTh No 1.

Sausatue 10. CTtogune MeXaHU4YeCKHE BOJTHBI

Jlexmus «CToslune MEXaHUUYECKHE BOJIHEDY. O6CY)KI[3.€TC}I MEXaHHKa CTOAYUX BOJIH B



OJIHOMEPHOM cpese. PaccMaTpuBarOTCsl MpUMEPBHI Pa3IMUHBIX TPAHUYHBIX YCIOBUM.
Ilpakmuxkym

3aoanue. Tlonyiite B mpoOMPKY Tak, 4ToObI OHA Hayayia 3By4arh. [IpoBemuTe m3MepeHue
3aBHCHMOCTH YaCTOTHI OCHOBHOT'O TOHA M TEPBOTO 00epTOHA BO3IYIIHOTO CTOJI0A B MPOOHPKE OT
BBICOTBI 3TOT0 cT0J0a. J{J1si M3MEHEHHS JUTMHBI BO3AYITHOTO CTOJI0A 3aIOHANTE MPOOUPKY BOJIOM.

Omnpenenure CKOPOCTh 3ByKa B BO3AYXE.

Obopyoosanue: llepcoHanbHBI KOMIBIOTEP C MHUKPOQOHOM WM CcMapThoH C

MPeIyCTaHOBJICHHBIM IPOTPAMMHBIM OO€CTIeYeHHEM, TPOOUPKa, BOJIA, TMHEHKA.

Kpamxoe onucanue pewenus. IlpoBonuTcst cepus  SKCHEPUMEHTOB I10 U3MEPEHUIO
aKyCTHYECKOI0 CIIEKTpa 3By4aHUs IPOOMPKH, BO3HHUKAIOIIErO IPU BAYBAaHUM B HEE BO3IyXa.
Crpoutcs nHMHEApU30BaHHBIA TpauK 3aBUCHMOCTH YacTOTHI OCHOBHOTO TOHA W MEPBOTO
obepToHa oT BBICOTBI BO3JyIIHOro crojiba B mpobOupke. [lo moiaydeHHBIM JaHHBIM

OIIPEACIIICTCA CKOPOCTh 3BYKA B BO3AYXC.

Onucanue cxooicell pabdomel NPAKMUKYMA. MexnyHapoaHas OJIUMIIHAAA TIO

sKcnepuMeHTanbHol pusuke 2017 1., 3a1a4a «AKyCTHYECKHE PE30HATOPBI», 4acTh Ne 2.

3anstue 11. U3mepenne nokasaresi NpeJOMJICHHS CTEKJIa
Ilpaxmuxkym Ne 1
3aoanue. OnipenenuTe Mokazareab NPeIOMIICHHS CTEKIISIHHOM MJIaCTHHBI.

Obopyoosanue. IlpeameTHoe CTEKJIO, MIUIMMETPOBKA, Ja3epHas YyKas3Ka, JHMHEHKH,

LITaTUBBI C JJAIIKOW U MYy(TOH.

Kpamkoe onucanue peuteHusl. HpOBOI{I/ITCSI cepuia OKCIICPUMCHTOB 110 U3YUCHUTIO
InepcHanpaBjJCHUA Jyda CBCTA, MaAarOIICro Ha 60KOBy10 MOBEPXHOCTh NPEAMETHOTO CTCKJIA, B
3aBUCUMOCTH OT BBI6paHHOFO yriia nmagacHus. Brruncnsercs mokasaTeib MIPCIIOMJICHUA MaTcpHualia

IIJIaCTHUHBEI.

Onucanue cxodiceli pabomvl NpaKMUKyma: MexayHaponHas oJlMMIIMaAa 1o
sKcnepuMeHTanbHON ¢pusuke 2021 1., 3amada  «OTpaxkeHue, NPEIOMIIEHUE U MPOIYCKaHHUEY,
yHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onpenenure ¢ MaKCUMaJlbHOM TOYHOCTBIO TOKa3aTellb MPEIOMIICHHUs MaTepuana
MIPU3MBI.

Obopyoosanue. I1pu3ma, nazepHas ykaska, TPaHCIIOPTHP, IITATUBBI.

Kpamxoe onucarue peueHusl. HpOBO,Z[I/ITC}I OIIBIT MO U3MCPCHUIO MHHHUMAJIBHOI'O YIJIa
OTKJIOHCHHA JIa3€pHOro Jyda TpeyFOHBHOﬁ paBHOCTOp0HHCﬁ HpH3MOﬁ. IIo NOJIYYCHHOMY

3HAYCHHUIO yIjia PaCCYHUTBIBACTCS IMOKA3aTC/Ib IPEJIIOMIICHHS ITPU3MBI.



3ansitue 12. [loiHOe BHYyTpeHHEee OTPaKeHUe

Jlexuus «I[Ipumenenue s dexra IIOJIHOTO BHYTPEHHETO OTpaXEHUsI B

n3Mepenusax». Oocyxaaercs 3h(eKkT MOTHOro BHYTPEHHErO OTpaxKeHus. ONMUCHIBAIOTCS MPHEMBI

10 MCIIOJIB30BAHMIO 3TOTO 3 PeKTa Mpu NPOBEACHUH ONTHYSCKIX U3MEPEHHUIA.
Ilpakmukym
3aoanue. OnpenenuTte nokazaresab NPeIOMIICHHUS MaTepralia IPU3Mbl.

Obopyodosanue. CTeKIsIHHAS IPU3Ma, JIa3epHas yKa3Ka, JMHEHKa.

Kpamxkoe onucanue pewenus. IlpoBogutcs onblT mo HaOmoaeHui0 3¢ @deKTa MOoIHOTro
BHYTPEHHEI0 OTPaXEHUsI CBETA, KOTOPBIHA pacnpocTpaHsieTcs B npusme. M3mepsitores napamerpsl,

IIPH KOTOPBIX gocTHraercs 3QpQexT. Beraucsercs mokazaTens IpeIoMIICHHS MaTepraia IPU3MEI.

Onucanue cxooicetl pabomvl NPAKMUKYMA. MexnyHapoaHas

sKcrepuMenTanbHol (usuke 2021 r., 3agaua «lucnepcus», myHkt Ne 1 [16].

OJIMMIIMaaa IIO0

3ansaTue 13.  IIpoBepka  ¢opmyJbl  TOHKOH JIMH3BI C NOMOIIBI0
MeTOo/1a NapaJljIaKca, IPUMEHEHHOr0 ISl ONpe/le/IeHHs M0J105KeHH s H300pakeHus

Ilpakmuxym

3aoanue. Onpenenute ¢ MaKCUMaJbHOM TOYHOCTHIO (DOKYCHOE PACCTOSHHE COOMparomiei
JTUH3BI.

Obopyodosanue. CoOuparolas J1MH3a, ONTHYECKasi ckambs (MO0 MepHas JICHTA U KpeIUIeHne

JJIA J'II/IH3BI), ABC UTJIbI OT MINpUIa (CO CTOYCHHBIM OCTpI/IeM), IIJIaCTHUIINH, TOYEYHBIM MCTOYHHK
CB€Ta.

Kpamxoe onucanue pewenus. OOcyxnaercs U JIeMOHCTpupyerca 3(pQexT mnapamiakca.
N3ydenHbIil 53QPeKT ucnoap3yeTcs s onpeaeaeHus MoJ0KeHUs N300pakeHNsI HICTOYHUKA CBETa C

MaJIOi CBETUMOCTBIO, ITOJYYEHHOTO C OMOILBIO coOupatomiel TuH3bl. [1o HeckoabKkuM on
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COJIEP)KAHUE KYPCA BHEYPOYHOM JESATEJBHOCTH
«OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKHUM ITPOPUIIb)»

11 KJIACC

3ansrtue 1. [lorpemHocTu B 3KCNIEPUMEHTE

Jlekyua  «IlorpemHocTtu NpAMBIX  HU3MEPEHUI». O6cyxnaercs pupoJa
BO3HHUKHOBEHHUS MTOTPEIIHOCTEM, METOIbI MX MUHUMH3AIUHU U OLICHKH.

Jekyusa «IlorpentHOCTH KOCBEHHBIX H3MepeHui». OO0CyXIalTcs METOAbIN MPUEMBI

OLICHKH ITOI'PEIIHOCTEN KOCBEHHBIX H3MEPEHUMN.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansTue 2. OueHKa NOrpemHoCcTeli NPSAMBbIX U KOCBEHHBIX H3MepeHMii
Camocmoamenvnasn paboma «OLEHKa IOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUNIIO

pe3yiibTarTaM MpsAMBbIX HSMGpGHHfI».

3anaTue 3. VYcpeanenume wu3MepeHuii. Coayuyaiinas norpemHoctb. Kunemaruudeckue
U3MepeHust

Jekyus «CrydaliHple TOTPENTHOCTH». B COOTBETCTBUU C YpPOBHEM IOATOTOBKH
oOyyarolmuxcsi U JOCTYIHBIM O0OpYAOBaHHEM MOXKET OBITh MpPOBEAEHA OJHAa U3 JABYX paboT
MIPaKTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Ompenenure ¢ MaKCUMalbHOM TOYHOCTBIO CPEIHIOID CKOPOCTH JABM)KCHUS
3€pHBIIIKA TIIEHA B OYTHUIKE C BOJOM.

Obopyoosanue. [Tmeno, HaIOJTHEHHAs BOJIOM TIJTACTUKOBASI OyThUIKa C
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, INHEHKA.

Kpamkoe onucanue pewenus. IlpoBoautcs cepusi  SKCIEPHUMEHTOB 10 H3MEPEHUIO
C MIOMOIIBI0 CEKYHIOMEpa BPEMEHU MPOXOKIEHUS 3E€PHBIIIKOM MIIIEHA B TOJIIE BOJIBI HEKOTOPOTO
(DUKCHPOBAHHOTO PACCTOSIHHSI BJIOJIb BEPTUKAIU. BBIUHCISETCS cpeHee BpeMs JBMKCHUS 3EPCH.
PaccuntbiBaeTCs  CpefHSsT yYCTAHOBUBIIASCS  CKOPOCTh 3TOr0  JBKeHUs.  OreHuBaercs
MOTPEIIHOCTb.

Onucanue cxooicell pabomvl NPAKMUKyMa. BCEPOCCHICKAs OJIMMITMAAA IIKOJIHLHUKOB TIO

¢busuke, peruoHanbHbIi dTan 2023 r., 3anava «[lmeno u Bs3koctsy [9, 10].
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Ilpakmuxym Ne 2

3aoanue. Cobepute yCTAaHOBKY JJIs 3allyCKa IIapHKa B IOJIET C HEKOTOPOW BBICOTHI C
(bUKCUPOBAHHOM TOPU30HTAIBPHONW HAaYaJIbHON CKOPOCThIO. MccaenyliTe3aBUCMMOCTh BEPTHUKAIBLHOM
U TOPU30HTAILHOM KOOpAMHAT MIapuka mpu mnoisere. Onpenennre CKOPOCTh LIapUKa B Hauaie
I10JIETA.

Obopyodosanue. CTallbHON IIapUK, ITYCKOBOE YCTPOWCTBO (OTPE30K alFOMHUHHUEBOIO
npoduns, MarHUT HEOAMMOBBIM, JBa CTaJbHBIX IIApUKa), IUTAaTHB C JANKOM U My(QTOi,
MaJISIPHBIN CKOTY, PyJIETKa, KOMMPOBAIbHAs Oymara.

Kpamrxoe onucanue pewenus. OcymecTBiseTcst cOopka MyCKOBOW ycTaHOBKH. [IpoBoauTcs
cepus HKCIEPUMEHTOB IO 3aIllyCKy IIapuKa B IMOJIET M U3MEPEHUIO0 KOOpAMHAT MaJCHUS HIapuKa
OTHOCHUTENIbHO TOYKU cOpoca. [lo moiyueHHBIM [aHHBIM PAaCCUUTHIBAECTCS HayallbHas CKOPOCTh
I10JIETa [IapHKa.

Onucanue cxooceli  pabomol NPAKMUKyma: MeXIyHapOaHAS oNlUMIUaAa IO

akcnepuMeHTanbHol pusuke 2021 r., 3amaua «Ilymka» [11].

3ansTue 4. [Ipocreiilmme reomeTpuyecKue usMepeHust

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMAIbHOW TOYHOCTHIO TOJIIMHY MPOBOJOKHU Y BHEIIHUN
JUaMeTp WIJbl, TUIOMIAb HAPHUCOBAHHOW Ha nucTe Oymaru ¢urypsl, oobeM Opycka. OneHute
MOTPEIIHOCTH.

Obopyodosanue. IlpoBonoka, uria oT mmpuia (CO CTOUYEHHBIM OCTpPHUEM), M300pakeHue
¢burypsl cnoxxHo# (HOpMBI Ha pa3TMHOBAHHOMN KBajapaTaMu Oymare, JepeBSHHBIN OpyCOK, JTHHElKa,
IITAHTSHITUPKYJTh.

Kpamxkoe onucanue pewienus. TIpoBOASTCS WM3MEpEHUS TONIIMHBI MPOBOJIIOKA METOJOM
psnoB. [IpoBoIUTCS M3MEpEHUE TUAMETPa UIJIBI METOJIOM MPOKaThIBaHUs. [IpoBOIUTCS H3MEpeHUe
wionaau GUrypbl METOAOM TOJCUeTa TUIOIMIAIU MO0 KJIETKaMCeTKH U3BECTHOro Imara. [IpoBoautcs
U3MepeHue TrabapuTtoB Opycka U BblUHMcIeHHE ero oObema. OlleHHBaeTCs MOTPEIIHOCTh
W3MEpPEHHBIX BeMWYWH. [IpoBOAMTCS TpOBEepKa MPaBHWIIBHOCTH H3MEPEHUS JHaMeTpa WIJbI C

IOMOIIbIO MITAHI'CHIUPKYIJIA.

3ansatue 5. I'padukum  3KCHepUMEHTAIBHBIX 3aBHCHMOCTEH. I'paduyeckan

00padoTKa JaHHBIX
Jexyusn «Odopmiienne rpauKoB AKCIIEPUMEHTAIIbHBIX 3aBUCHUMOCTEH.

I'padpuueckas 06paboTKa JaHHBIX».
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OO6cyxnaroTcsi OCHOBHBIEC TpaBuia oQopMiieHHs TpadUKOB 3aBUCHUMOCTEH (PU3MUECKHUX
BEJIMYMH JIPYT OT JpyTa.

Camocmoamenvnaa paboma «IlocTpoenue rpaduKoB B COOTBETCTBHUHU C
W3YYCHHBIMU MPABUIIAMH C UCTIOJIH30BAHUEM T'OTOBBIX TAOJHII C TaHHBIMU).

Hcnonv3zyemvie mamepuanvl: METOAMYECKHE pEeKOMeHIAnuu LleHTpanbHOW mpenMeTHO-
METOAMYECKOW KOMHUCCHM TIO OILIGHHBAaHHIO O(opmieHHs rpadUKOB Ha MPAKTHUYECKUX Typax

BCEPOCCHUCKOM OJIMMITHA/IBI IIKOJIBHHUKOB 110 usuke [12].

3ansaTue 6. O0OpadoTKa HeJIMHEHHBIX 3ABUCUMOCTEN: JIUHeApU3alMs, MOACYeT MJIOIIAIAN MO/
rpagukoM, MOCTpPoeHH e KacaTeJIbHbIX K rpaguKy

Jekyusa «Jluneapuzanusi SKCIEPUMEHTAIBHBIX 3aBUCHUMOCTEH U Jpyrue rpaduaeckue
CrocoObl 00PabOTKH TaHHBIX .

OO6cyxxmaercss MeETOJ 3aMEHbl TEPEMEHHBIX IMPH JIMHEAPU3AIMH JKCIEPUMEHTATBHBIX
3apucuMmocTeil. OOcyxagaeTcss (PU3WYECKUH CMBICAT IUIOMAAM TMOJI TpadUKOM U  YIIOBOTO

koa¢dulreHTa KacaTelbHON K rpaduKy.

3ansTue 7. MW3mepenue 3aBHCHMOCTH KOOPAHHATHI rpaHUIbI odJ1acTu
HAMOKAaHMS OT BpeMeHu. JIuHeapu3auus 3aBUCUMOCTH

Ilpakmukym

3aoanue. Boipexxkbre n3 OymaxkHoi canderku seHty umHOW 30 CM W IMIMPUHON 2—3 CM.
OnyctuTe KOHEN OyMa)KHOW JIGHTHI B BOJY M BKIIIOUUTE CEKyHIOMeEp. M3ydnre 3aBUCUMOCTH
KOOPJAMHATHI TPAHUIIBI 00JIaCTH, MIPONHUTABIICICS BOJIOH, OT BpeMeHU. OnpeaenuTe xapakTep 3Toi
3aBHCHUMOCTH.

Obopyoosanue. Cekynnomep, Oymakuble caipeTku, pysneTka, yamka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO W3YYEHUIO [IBIKEHUS TPAHULIBI
HaMOKaHUs OymaxkHol canderku. Mcnomp3yeTcss 3aMeHa TEpEeMEHHBIX Js JIMHeapu3aluu
3aBUCHMOCTH W TIOCTPOCHUS JIMHEHHOro rpaduka, KOTOPHIH BIIOCICJICTBUU IMO3BOJIIET CYIUThH O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomel npaxmuxyma: [5], 3anaua Ne 32 «HamokaHueTKaHI».

3anstue 8. U3yuyeHue ynpyroro rucrepe3muca
Ilpakmukym
3aoanue. 3akpenure ¢ IOMOIBIO 3aKUMa JIMHEHKY Ha ctoiie. [IposieHbTe 1y XKKy3akuma B

KOJIBIIO OAaHKOBCKOM PE3WHKH. 3aleTUTE KPIOYKOM JIMHAMOMETPA KOJBIIO
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pe3uHkH. M3mepbTe 3aBUCUMOCTH JUIMHBI PE3UHKH OT paCTATHBAIOIIENH CHIIBI IPU Harpyske
(pactsbxkenun) u pasrpyske. [IpoBeaute usmepenus ¢ marom B 0,5 H, mpu xaxxaom u3zMmepeHuun
nenaiite 3anepxkky B 30 c. [TocTpoiiTe rpaduk n3MepeHHOW 3aBUCUMOCTH, OMHIIUTE €€ XapakTep.
CrenaiiTe NPEANONOKEHUS O MPUYMHAX HAOIIOAAeMOM 3aBHCHUMOCTH. PaccuuTaiiTe, B Kakux
npenenax JIeXUT Kodh(UIUEHT )KeCTKOCTH PE3UHOBOI0 Kouiblia. VIcronb3ys mojiydeHHble JaHHbIE,
paccumTaiiTe, Kakyro SHEpPrHIO MOTJIOTHIIA Pe3MHKA 32 BpeMsl POBEICHUS U3MEPEHUH.

Obopyoosanue. JluHelika, 3aKUM, JUHAMOMETp ¢ ImpeaenoM udmepeHuid 5 H, pesuHoBoe
KOJIBLIO (pe3uHKa Jyisi 0aHKHOT), CEKYHIOMED.

Kpamrxoe onucanue pewenus. BBINONHSAETCS ONBIT MO H3YYEHUIO 3aBUCUMOCTH CHUJIBI
YIOPYTOCTH PE3UHOBOTO KOJIbIIA OT €ro AJIMHBI IPU IMOCTETIEHHOM YBEJIMYEHUU U IIPU IMOCTETIEHHOM
YMEHBIIIEHUN pacTsaruBaromiei cuibl. HaOmiogaercst siBneHue ympyroro rucrepesuca. JlBe
MOJIY9CHHBIC YKCIIEPUMECHTAIILHBIC 3aBUCIMOCTH HAHOCATCS HA oauH Tpaduk. [IpoBoaurcs aHamms3

IMOJIYUYCHHBIX PE3YJIbTATOB.

3ansTue 9. Haxoxnenue Macchl  JIMHEHKH U npuua ¢ MOMOUIbIO
YPAaBHOBEIIMBAHUSA pblyara

Ilpakmuxym

3aoanue. Onpenenure ¢ MakCUMaJIbHOM TOYHOCTBHIO MAacCy IINPHUIA U MacCyJIUHEHKH.

Obopyodosanue. Ilnpun o6bemom 20 mi1, TUHEIKa, CTakaH ¢ BOJOH.

Kpamxoe onucanue pewenus. K KOHIy IMHEHKH, KOTOpas MCIIOJIB3YETCSB KauyecTBE
pplyara, TOJBEIIMBACTCS IIIpHUI. V3Mepsercs 3aBUCUMOCTh KOOPAMHATHI TOYKH  OIOPHI
YPaBHOBEIIEHHOT'O pbldyara oT oobema Bozbl B mimpHie. [1o moiyuyeHHbIM TaHHBIM OIPEeNIoTCs
Macca MINpHIA U Macca JTHHEHKH.

Onucanue cxodicell pabomvl npaxmukyma: PEeTHOHAIBHBIA dTan onummuansl uM. Jhx. K.

Makcgemna o pusuke, 2014 r., 8 kmacc, 3ana4ya «HenecTpyKTHBHBIN aHATN3Y.

3anstue 10. U3mMepenne ko3¢ duiuueHTa IHEPreTHYECKUX NOTepPh NPH OTCKOKEIMIAPHKA OT
NOBEPXHOCTH

Ilpakmukym

3aoanue. IlpoBenute uUCCIENOBaHHE 3aBUCUMOCTH BBICOTBI OTCKOKA HIApUKa IIOCIE
COyJIapeHusi C MOBEPXHOCTBIO CTOJAa OT BBICOTHI cOpoca. [IpoBenaurte OMBIT A ABYX THIIOB

HIapUuKOB. OHpeI[eJ'II/ITC XapaKTep 3aBUCUMOCTH.
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Obopydosanue. 1llapuk nnas HACTOJIBHOTO TEHHUCA, PE3WHOBBIN IIAPUK
«TIONPBITYH», PYJIETKA, MaJSPHBII CKOTY.

Kpamkoe onucanue pewenus. IIpoBOIUTCS ONBIT O U3MEPEHUIO BBICOTHI OTCKOKA IIapUKa
IIOCJIE COYAAapeHUsi C IIOBEPXHOCTBIO TOPU3OHTAJIBHOIO  CTOJA B 3aBHCHUMOCTHU OT BBICOTHI
copoca. M3aMepeHus mpoBOISATCS IS IBYX THIIOB ITApUKOB. JlJisT pe3NHOBOTO IIapuKa 3aBUCUMOCTh
SBJIAETCS MPSAMOM MPOMOPLHMOHANIBHOCTBIO, JIS IIApUKa OT HACTOJILHOTO TEHHHCA 3aBUCUMOCTh HE

SIBJISICTCS TAKOBOIA. O6CY}K,I[aIOTCﬂ BO3MOJXHBIC ITPUYUHEI ITOJIYYCHHBIX PE3YJIbTAaTOB.

3ansTue 11. Onpenesnenne TeNJI0eMKOCTH TBEPA0OIo Teja

Ilpakmuxym

3aoanue. Onpenenure ¢ MAKCUMaJIbHOM TOYHOCTHIO TEIJIOEMKOCTh IPy3HUKa.

Obopyoosanue. I'pysuk maccoit 50 r, crakan ob6vemom 0,2 1 c BOJOW KOMHATHOU
TEeMIIEPaTyphl, EMKOCTb C TOpsiuel BOJIOH, IBa TEpMOMETpa, cai(eTKu, MOIHOC, HUTh.

Kpamxkoe onucanue pewenus. TIpOBOTUTCS OMBIT MO MU3MEPEHHIO TEIIOEMKOCTH TPY3UKa
METOJIOM TIePeHOCa €ro U3 XOJOTHOW BOIBI B TOpsuyro. OICHUBACTCS W3MCHCHHE TEMIICPATYPHI

XOHOZ[HOﬁ BOJBI 3@ CUCT INOJYUCHUS KOJIMYICCTBA TCIUIOTHI OT TOPpAYCTO I'Py3HUKaA.

3anstue 12. M3Mepenue TemmepaTypbl PyK IKCIEPUMEHTATOpPa U 1aBJIeHUS,KOTOpOe
MOTIYT €O31aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Onpenenute BHyTpeHHee ceueHue TpyOku. IloxcoeaunHure K mmpuiy
oobemMoM 20 Ml TpyOKy € IOMEIIEHHOW B Hee Karulel BOJbl. 3aKMUTE IUIPUIl B JIAAOHAX M
HarpeBaiiTe ero TakuMm oOpa3oM B Te€deHHE 5 MUHYT. M3MepbTe mepeMenieHue Kariu Mo TpyOke.
Hcnonp3ys monydeHHblE JaHHBIE, OLEHUTE TEMIIEpaTypy pykK sKcrepumeHTaropa. 2) Jloxnaurecs,
KOrJa INMpPUIl CHOBAa MPHUMET KOMHATHYIO TeMmiepaTypy. BayBas Bo3ayX B CBOOOAHBIM KOHeI
TpyOKH, U3MEphTE MepeMelIeHre KAl Ipyu MakCUMaJIbHOM JIaBJICHUHU BO3]lyXa, CO37aBa€MOM Ha
KOHUEeTpyOkH. Mcronb3ys noydyeHHbIE JaHHbIE, OLEHUTE JaBJI€HUE, KOTOPOE MOTYT CO3/1aThJIETKHUE
AKCIIEPUMEHTATOPA.

Obopyoosanue. llnpun; odbemom 20 My, TpyOka OT HMH(Y3MOHHOH CHCTEMBI, BOJa,

JIMHENKA, CEKyHJIOMED.
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Kpamxoe onucanue pewenus. 1) K mmpuiy odsemom 20 M1 mojcoenuHsieTcs: TpyOka ¢

IIOMEUICHHOM B Hee Karuied Boabl. [IInpun HarpeBaercs pykamu, U3MepseTCs IEPEMEILICHUE Kallllu
no Tpyoke. Ha ocHOBe JJaHHBIX O CeUeHHH TPYOKH U 00bEeMe BO3JyXa B IINPHUIE PACCUUTHIBACTCA
TeMIlepatypa pyK SKCIEPHUMEHTaTOopa.
2) cnonb3ys Ty e yCTAaHOBKY, SKCIIEPUMEHTATOP CO3/aeT JaBJICHHE BHYTPH CBOOOTHOIO KOHIIA
TpyOku. Karuist Bogsl nepemernaercs no Tpyoke. Ha ocHoBe JaHHBIX O €e CMEIEHUH OIL[CHUBACTCS
JaBJIEHHUE, KOTOPOE MOTYT CO3JaTh JIETKUE 3KCIIEPUMEHTATOPA.

Onucanue cxoocei pabomwvl npaxkmukyma: 1) 3aKIIOYATEIBHBIA 3Tall BCEPOCCHICKOMN

OJIMMITHAJIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaya «HaceimeHnslii napy», nyHkT Ne 1 [13, 14].

3anaTue 13. DddexTnBHbIE K0IQPUUMEHT KecTKOCTH cucTeMbl. OmnpeneseHue MOAYJIst
FOHra npoBoJiokn ¢ noMombI0 peryara. Onpenesnenue npeaesia ynpyroigedopmannu

Ilpakmuxym

3aoanue. Onpenenure ¢ MAKCUMAIbHONH TOYHOCTBHIO MOTyNTb KOHTa MPOBOIOKH.

Obopyoosanue. 1llTaTuB ¢ AByMs JIalIKaMH, TIPOBOJIOKA, JTUHEIKaA nepeBsHHas IHHON S0
cM, rpy3bl Maccoit 1o 50 1, 1Ba KaHIEISIPCKHUX 3aXKUMa.

Kpamroe onucanue pewenus. Jlunelika mNOABEIIMBAETCS HAa MPOBOJOKE TaK, YTOOBI
MOJYYHWJICSI CUJIbHO HEPABHOIUICYMH pblyar. bamKHHI K TOYKE IMOJBECa KOHEL] TOPU30HTAIBHOMN
JIMHEWKH ONMPAETCs CHU3Y Ha Janky mraruBa. K qpyromy KOHIY JUHEHKH MOJIBEIINBAKOTCS IPY3bI.
N3mepsieTcst 3aBUCMMOCTh CMEIIEHUS! KOHLA JTUHENKHU, K KOTOPOMY MOJIBEIIUBAKOTCA IPY3bl, OT UX
cyMMapHOW macchl. Ha OCHOBE MOJy4YEHHBIX JaHHBIX U F€OMETPUUYECKUX NapaMeTpOB YCTAaHOBKHU
paccuuThiBaeTcs MoAy/Ib KOHra npoBoJIoKH.

Onucanue cxoxcetl pabomot npakmuxyma. [6], 3amaua Ne 9.30.

3anaTue 14. U3mepenue ko3(ppuiieHTa NOBEPXHOCTHOIO HATSKEHUSI METOIOMOTPbIBA

Ilpakmukym

3aoanue. TlpugymaiitTe crnoco0® u3MepeHUs CUJIbl, KOTOPYK TpeOyeTcss NPHIOKUTh K
IIPOBOJIOYHON paMKe sl TOro, 4TroObl OTOpBaTh €€ OT IOBEPXHOCTH BOJbL. IlpoBenute
HKCHEPUMEHT U OLEHUTE KO3(PPHUIUEHT MOBEPXHOCTHOIO HATSHKEHUS BOJIBI.
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Obopyoosanue. KroBeTa mupokas ¢ BOJ0H, MPOBOJIOKA, BECHI, HUTb.

Kpamxoe onucanue pewenus. 1IpoBOAMTCS OMNBIT 1O H3MEPEHUIO CHIIBI OTPHIBA
MIPOBOJIOYHON paMKH OT MOBEPXHOCTH BOJBI NMPH PA3IMYHBIX MEpUMeETpax pamku. [IpoBoaurcs
oLeHKa K0d((huIMeHTa MOBEPXHOCTHOT'O HATSKESHHUS BOJIBL.

Onucanue cxoxceti pabomot npakmuxyma. [7], 3amaua Ne 331,

3anarue 15. Onpeaesenne TOYKH pocbl. 3HAKOMCTBO € JIEKTPHUYECKHM KOHEHCATOPOM

Ilpakmuxym Ne 1

3aodanue. OnieHnTE BIQKHOCTD BO3yXa B KOMHATE.

Obopyoosanue. Tlpobupka CTEKISIHHAs, MaJCHbKHE KYCOYKH JIbJIa, TEPMOMETp, TabIuUIa
3aBUCHMOCTH JABJICHHUS HACBIIIEHHOTO TIapa BOJIBI OT TEMIIEPaTyPHI.

Kpamxoe onucanue pewenus. B mpoOUpKy ¢ BOJOW MOCTENEHHO TOOABIISIIOT KYCOYKH JIb/Ia
U JTO’KUJAIOTCS MOMEHTA BBICTYILICHUS Kalelb POChl Ha MOBepXHOCTU Mpodupku. [1o momyueHHbIM
JAHHBIM O TEMIIEpaType TOUYKE POCHI C MOMOIIBI0 TAOIUIBI 3aBUCUMOCTH JIaBJICHUS HACBHIIIEHHOTO
rapa BoZbl OT TEMIEPATYPHI ONPEAETAETCS] OTHOCUTEbHAS BIAXKHOCTh BO3/lyXa B KOMHATE.

Onucanue cxoxceil pabomol npakmuxyma: [8], rmaa Ne 3, maboparopuas padora Ne 9.

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢ MaKCUMaJIbHOM TOYHOCTHIO OTHOIIEHUE AJIEKTPUYECKUX EMKOCTEH
JIBYX KOHJIEHCATOPOB.

Obopyoosanue. nBa  DIICKTPOJIUTHYCCKUX  KOHACHCATOpa, BOJIBTMETp, OaTapeiika,
COCTMHUTEIILHEIC IPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBoAUTCA ONBIT MO 3apsAaKe KOHJEHCATOpa OT JIPYroro
3apaHee 3apsHKEHHOTO  KOHACHcaTtopa. V3MepsioTcs  HampspKeHUs Ha KOHACHcATopax 10 U
nocine NoakIoYeHn. O1eHUBaeTCsl OTHOIIEHUE eMKOCTeH KOHIAEHCATOPOB.

Onucanue cxooiceti pabomor npakmukyma: [6], 3agaua Ne 10.22.

3anstue 16. U3yuyeHnue npouecca pa3psiikKu KOHIeHCATOpPa

Ilpakmukym

3aoanue. 3yunte 3aBUCUMOCTbh HamlpsOKEHUS Ha KOHJEHCATOpPE OT BPEMEHUIIPH €ro
pazpsake. Onpenenure eMKOCTh KOHJIEHCATopa.

ObopydosaHue. DNEKTPOTUTUIECKHUI KOHIEHCATOP, BOJIBTMETD, OaTapeiika,cekyHaoMep,

COCAUHUTCIIBHBIC ITPOBOAA.
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Kpamkoe onucanue pewenus. TIpoBOOMTCS W3MEpEHHE 3aBUCHMOCTH HAINPSDKCHUS Ha
paspspKarolieMcsi KOHJIEHcaTope OT BpeMmeHHW. Jlemaercss oOleHKa €MKOCTH KOHjeHcaropa. B
Ka4yeCTBE COMPOTUBJICHUS JUISI Pa3pAIAKH KOHJICHCATOpa BBICTYIACT BHYTPEHHEE COMPOTHBIICHHUC
BOJIbTMETpA.

Onucanue cxoxceu pabomwvr npaxmuxyma: [5], 3amaga Ne 10 «M3yuyeHue CBETOIHOMIA»
(uactb Ne 1).

3ansTue 17. OnpeaeneHue yaeJb5HOro CONPOTHBIEHUSI MATEPUAJIA POBOJIOKHU

IlIpakmukym

3aoanue. Onpenenure yaeabHOE COMPOTUBICHUE TPOBOJIOKH.

Obopyoosanue. JlBa wmynapbTUMeTpa (B  peXuMe BOJbTMETpA M  aMmIepMeTpa),
COCMHUTENIbHBIC TIPOBOA, OaTapeiika, oOpas3ibl MPOBOJIOKH, JHHEHKA, MUKPOMETD.

Kpamxoe onucanue pewenus. Viccnemyemasi IpOBOJIOKA COSTUHSETCS TOCIEAOBATENBFHO C
aMIIepMeTpOM M TOJKIIoYaeTcs K Oarapeiike. IlapannensHO ydacTKy MPOBOJIOKH MOJKITIOYACTCS
BOJILTMETP. M3 OTHOIICHMs IOKa3aHW NPHUOOPOB PACCUMTHIBACTCS CONPOTUBIICHUE Yy4acTKa
MIPOBOJIOKH, TIOCJIC YEro M3MEPSIOTCS €ro reoMeTpUYecKHe pasMepbl. M3 MONyYeHHBIX JIaHHBIX
OTIpeIeNIACTCs YACTHbHOSCOIIPOTHRIIEHUE MaTepralla, i3 KOTOPOT'O H3TOTOBJICHA IPOBOJIOKA.

Onucanue cxoocell pabomvl  NPAKMUKYMA: MexayHapoaHas OJIMMITHAJA IO

aKkcniepuMeHTalIbHOU (pus3uke 2022 T., 3amaua «Maitoe COpOTHBICHUE.

3ansaTne 18. HN3mepenue BOJIbT-aMIIEPHOM XapaKTepUCTUKHU
NOJIYNIPOBOAHUKOBOIO 1M01A

Ilpakmukym

3aoanue. W3MepbTe 3aBUCUMOCTh CWJIBI TOKa, MPOTEKAIOLIEr0 4Yepe3 JIUoJ, OT
[10JIaBa€MOT0 Ha HEro HampsbkeHus (B mpsAMOM M oOpaTHOM HampasieHuH). IlocTpoiite rpadux
BOJIbT-aMIIEPHON XapaKTEPUCTUKH THOLA.

Obopyoosarnue. BobTMETp, aMIepMeETp, COCTUHUTEIBHBIE MPOBOA, TOJIYITPOBOTHUKOBBIM
JTNOJI, MaKeTHAs TUIaTa, IEPEeMEHHBIN pe3ucTop, 6arapeika.

Kpamkoe onucanue pewenus. IlpoBoautcs dkcnepuMeHT 1o usmepenutro BAX nuona B
IPSIMOM U 0OpaTHOM HalpaBJICHUU.

Onucanue cxoaxceti pabomol npakmuxyma.: [8], rmaBa Ne 4, maboparopuast padota Ne 9.
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12 KJIACC

3ansarue 1. Onenka BeJJMYUHBI TOPU3OHTAIBHON COCTABJIAIONIEH MATHUTHOHMHYKITUH
MATrHUTHOI'0 M0JIA 3eMJIu

Ilpakmuxym

3aoarnue. OnieHUTE MOYJIH TOPU3OHTAIBHON COCTABIISAIOIICH BEKTOPAMArHUTHONW WHIYKITHH
MarduTHOTO IT0JIS 3EMIIH.

Obopyoosanue. Komnac, conenoun (muamerp 10 cm, 150 BuTKOB), mabopaToOpHBIN OJIOK
MUTaHUSI, TPAHCIIOPTHP.

Kpamrxoe  onucanue  pewenus.  IlpoBoaMTCST  SKCIIEPUMEHT 1O  OINPEICICHUIO
MIPOCTPAHCTBEHHOW OpPHEHTAIlMW BEKTOpAa HMHIYKIIMA MAarHUTHOTO IIOJIS, CO3/1aBaéMOr0 Ha OCH
COJICHOMJIA TIPH CYNEPHO3UIMA MAarHUTHOTO TOJIA 3eMJIM M MarHUTHOTO IIOJIS COJICHOMIA, B
3aBUCMMOCTH OT CHUJIBI TOKa B BUTKaxX cosieHouja. [1o 3ToM 3aBHCHMOCTH OINpeAeNsieTcs] MOIYJb
TOPU30HTANILHOM COCTABIIAIONIECH BEKTOpa MArHUTHON MHAYKIIUHA MarHUTHOTO TOJIS 3€MIITH.

Onucanue cxoxceil pabomol npakmuxyma: [8], rmaa Ne 4, maboparopuast padora Ne 12.

3anaTne 2. W3mepenue 3aBHCHUMOCTH BeJIMYUHBI MATHUTHOM HHAYKIUHU
MATHUTHOTO MOJISI MATHUTA OT PACCTOSTHUA

Ilpakmukym

3aoanue. VI3yuuTe 3aBUCUMOCTh BEIMYMHBI MAarHUTHOW WHIYKIMM MAarHUTHOTO TMOJIA
MOCTOSIHHOTO MarHuTa Ha €ro MpOJOJIbHOM OCH CHUMMETPUU OT PACCTOSHUS MEXIY LEHTPOM
MarHuTa u TOYKON U3MEPEHUH.

Obopyoosanue. CMapT@oH ¢ TPEHNYCTAHOBICHHBIM IMPOTrPAMMHEIM OOCCIICYCHUEM IS
M3MEpEHUS BEIMYNHBI MATHUTHOTO TIOJIS, IIMUIMHAPUYSCKUN MarHUT, JIMHEHKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C TOMOIIBIO JaTYMKOB cMapT(oHA TPOBOAUTCA MPSIMOE
M3MEpEHUE BEIMYNHBI MATHUTHOW WHYKITMH MarHATHOTO TIOJIS HA OCH IAJIMHAPUIECKOTO MAarHUTa

B 3aBUCHMOCTHU OT paCCTOSAHUSA 10 HETO.

3anstue 3. Ha0.1101eHue MAarHUTHOTO rUCTEpPe3Huca

Ilpakmukym

3aoanue. Hawmoraiite HECKOJIBKO BUTKOB M30JIMPOBAHHOTO MpoBOJia Ha
LWIMHAPUYECKYIO YacTh JIamku mTatuBa. llogHecuTe Topern mdamku OJIM3KOK MOJOXKEHUIO

JaTdrMKa MaroHuTHOI'O ITOJIA MOOHUIILHOTO TeJ'Ie(I)OHa. IlogaiiTe
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JNEKTPUYECKUN TOK B MPOBOA. M3MepbTe 3aBUCUMOCTD BEIMYHMHBI MHAYKIIMM MarHUTHOIO IOJISI HA
TOPILIE JIAIIKK OT CWJIBI IPOTEKAIOIIEr0 4epe3 IPOBOJX TOKa. s 3TOro BHayaje IOBBILIANTE
3HAYEHUS CHUJIbI MPOTEKAIOIIEr0  TOKa JI0 MAKCUMAaJIbHO BO3MOYKHOI'O 3HAYEHUS, a IOTOM
MMOHMKANTE O HYJIEBOTO 3HAYEHUs. 3aTEM CMEHUTE MOJSPHOCTh MOJAKIIOYEHHS] UCTOYHHUKA TOKA U
noBTopuTe ONBIT. [locTpoiiTe Trpaduk, OMHCHIBAIONINI 3aBUCHMOCTh BEIWYUHBI MarHUTHOM
WHIYKLIWW HA TOPLE JJAIIKK OT CUJIbI IPOTEKAOILIEr0 Yepe3 IPOBOJ TOKA.

Obopydosanue. CMapT@OH C MpPeNyCTaHOBJICHHBIM MPOrPaMMHBIM OOECIeUeHUEM IS
W3MEpPEHHS BEJIIMYMHBI MATHUTHOTO IOJISA, IITATUB C JABYMS JIAIIKaMH, OJHA U3 KOTOPBIX JIOJHKHA
ObITh JKeJIe3HOW (WM ApYroil >Kene3HbId CepACYHHUK), JIabOopaTOPHBIA HUCTOYHHK MHUTAHUSA,
OJTHOKUJIBHBIA W30JMPOBAHHBIA MPOBOJ, BBIACPKHUBAIOIINI MaKCUMAJIbHBIM TOK J1abopaTOPHOIrO
HWCTOYHHKA IMUTAHUA.

Kpamkoe onucanue pewenus. Jlanka mtaTuBa 0OOMAThIBAa€TCSI HECKOJBKUMH BHUTKaMH
TOJICTOTO H30JMpPOBaHHOrO MpoBoAa. C moMomipio 1a00paTOPHOTO HMCTOYHMKA MUTAHUS 4Yepe3
MIPOBOJI TIPOITYCKAETCS AJEKTpUIeCKuid ToK. CHavasa TOK IMPOIMYCKAalOT B OJHOM HAIPAaBICHUU C
[IOCTENIEHHbIM YBEJIMYEHUEM CHUJIBI TOKAW €€  MOCIEAYIOUIMM  YMEHBIICHHUEM,  IOTOM
pouEeaypy MOBTOPSAIOT JJIsI MTPOTUBOIIOJIOKHOIO HampasieHus Toka. IIpu atoMm u3mepsiercs
BEJIMYMHA HWHIYKIMM MAarHUTHOTO TIOJIA Ha TOpIE JIAKH IITAaTHBA C IMOMOIIBI0 MOOMIJIBHOTO
tenegona. CTpouTCsS 3aBUCHUMOCTh BEJIWYMHBI HMHAYKIUHM MAarHUTHOTO TIONS OT  CHJIBI
MIPOTEKAOIIEro vepe3 MpoBoa Toka. OOCyKIaeTcsl MOJYICHHBIH rpaduK U SIBJICHHE MarHHATHOTO

rHCTepe3uca.

3anstue 4. U3yyenne padoThl 3JIeKTPOABUTATENS U JUHAMO-MaIIUHBI (4acThb 1) Jexkyusn
«ONEeKTpoIBUraTellb U 3jeKTporeneparopy. O0cyxaaercs uCTopus N300peTeHMs
AIIEKTPOIBUTaTEs U COBEpIICHCTBOBAHUS €ro  KOHCTPYKIUH.

OnuceiBaeTcss BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJBUTATENS M AJIEKTPOreHepaTopa.

P336I/IpaI-OTC$I TCOPCTUYICCKHUC 3aJIa4YU 110 JTaHHOM TeMe.

3ansitue 5. U3yueHune padoThl 3JIeKTPOJABUTATES U THHAMO-MAIINHBI (4aCTh 2)

Ilpakmukym

3a0anue. 1) TlpoBeauTe cepuio SKCICPUMEHTOB M HW3MEPbTE 3aBHCHMOCTH CHJIBI TOKa,
BBIPa0aTHIBAEMOIl T'€HEpaTopoM, OT BEJIMYMHBI MOMEHTA CHJIbI, MPHJIOXKEHHOIO K €ro Baiy. 2)

HpOBGHI/ITe CCPUIO SKCIICPUMCHTOB U USMEPHTC 3aBUCHUMOCTH BEJIMYHHBI
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HamnpsDKeHUs,  IOJAHHOIO  HA  3JIEKTPOJBHUIraTelb, OT  4acTOThl ~ €ro  BpallCHMS U
MEXaHUYECKOM Harpy3Ku ero Baia.

Obopyoosanue. DNEKTPUYECKHA MOTOPYMK C PEAYKTOPOM, Ha0Op Tpy30B, pEOCTar,
COCMHUTENIbHBIE TPOBOAA, Ja0OPATOPHBIM HWCTOYHHMK MUTAHUSA, MYJIBTHUMETP (aMmepmerp),
CEKYHJIOMED.

Kpamxkoe onucanue pewenus. IIpoBoAATCS OIBITHI 110 U3MEPEHUIO 3aBUCUMOCTH CUJIBI TOKA,
BbIpabaThIBAEMON TEHEPAaTOPOM, OT BEJIWYMHBI MOMEHTA CHIIBL, NPHJIOKEHHOTO K €ro Baiy.
[IpoBomuTCST ONBIT MO M3YYEHUIO CBA3M BEJIMYMH HANPSKCHMS, [IOJJAHHOT'O Ha
ANEKTPOABUraTeNlb, OT YacTOThl €ro BpalllEHUs U MEXAHUYECKOM Harpy3KH ero Baja.

Onucanue  cxooxcux pabom npakmuxyma: 1) MexnyHapoaHas —ONMMIIMaZa IO
akcniepuMeHTabHON pusuke 2018 1., 3a1aua «MOTOPUHK € pEYKTOPOM», ITYHKTHI
NeNe 1-4; 2) MexnayHapoaHash OJMMIIMAJa 1O SKCIepuMeHTanbHOW ¢usuke 2022 r., 3amava
«DoHapb», MyHKTH NeNe 14,

3ansaTne 6. H3yuenme 3aBMCUMOCTH nepuojaa KoJieOaHu i JINHEN KN
HA IMJIMHAPUYECKOH MOBEPXHOCTH OT PAaAHyCa ee KPUBU3HbBI

Ilpakmukym

3aoanue. Onpenenute xapakTep 3aBUCUMOCTH MEepUoia KOJIeOaHU JTUHEHKH, MOJ0KEHHON
Ha HAJTUHIPUYECKYIO TTOBEPXHOCTh, OT PaJANyca KPUBU3HBI ATOM MMOBEPXHOCTH.

Obopyodosanue. Habop UWIMHIPOB pa3HOro paamyca (Hampumep, pa3IndHbIC
UWIMHIPUYECKHUE COCY/Ibl), TUHEIKa, CEKyHIOMED.

Kpamroe onucanue pewenus. 1lpoBoauTcsi cepusi NPSAMBIX H3MEPEHUN 3aBUCUMOCTHU
nepuoia KoyieOaHWW JTHUHEWKH, TOJOKEHHOW Ha NWJIMHIPUYECKYI0 TOBEPXHOCTh, OT pajauyca
KPUBU3HBI 3TOW MOBEPXHOCTU. VICHONB3YIOTCS METOJbI JIMHEApHU3aIlMi U rpaduueckoro aHaiusa

OKCIICPUMCHTAJIbHBIX JJAHHBIX.

3ansaitue 7. MHM3yyeHme  3aBHMCHMOCTH aMILUINTYABI  KOJIeOAHHMI  NPY:KMHHOIO
MAasiTHHKA OT BpEeMeHHU

Ilpakmukym

3aoanue. VI3mepbTe 3aBUCHMOCTb AaMIUIUTYIbl 3aTyXalOLUX KoJeOaHUN MNPYKUHHOIO
MasiTHUKa OT BpeMeHH. [IpoBepbTe TUIIOTE3y 00 SKCIOHEHIIMAIBHOM XapaKTepe IOIy4eHHOM

3aBUCHUMOCTH.
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Obopyoosanue. llpyxuna ot tuHaMmomeTpa ¢ mpeaenom usmepenui 1 H, rpy3 maccoit 150
T, CEKyHJIOMEp, IIITaTUB C JIATTKOW U My TOH, JIMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOIUTCS OKCIEPUMEHT IO MPSIMOMY H3MEPEHHUIO
3aBUCHMOCTH aMILUTUTYJbI 3aTyXalomuX KoJeOaHWW TPYKHMHHOTO MasTHHKAa  OT BPEMCHH.

CTpOI/ITCH Fpa(l)I/IK HCCHCI[OB&HHOI;'I 3aBUCUMOCTHB JIMHCAPHU30BAaHHOM BHUJIC.

3ansaTue 8. U3MepeHue aKTHBHOIO M PEAKTHUBHOI'O CONPOTHUBJIEHUH KATYIIKHHHIYKTHBHOCTH

Ilpaxmukym

3aoanue. Cobepute 3IEKTPUUYECKYIO LIETIb U3 MOCIEI0BATEIbHO COEIMHEHHBIX PE3UCTOpa U
KaTylmIKu MHAYKTUBHOCTU. [IpoBeauTe mM3MepeHHe 3aBUCMMOCTH HAIPSHKEHHUSI HA PE3UCTOpE OT
4acTOThl MOJABae€MOr0 Ha J3Ty Lenb HampsbkeHus. [lo MmonydeHHbIM JaHHBIM OINpeAeNuTe
AKTUBHOE COMPOTHUBIICHWE M PEAKTUBHOE COMPOTHBJICHUE KATYIIKA MHAYKTHBHOCTH. Paccumraiite
WHIYKTUBHOCTh KaTYyIIKH.

Obopydosanue. KaTylika WHAYKTUBHOCTH, PE3HCTOP C COMPOTHUBICHUEM, OJM3KUM K
AKTUBHOMY COIPOTHBIICHUIO KATYIIKM HMHIYKTUBHOCTH, COEAMHHUTEIbHBIC IMPOBOJA, T€HEPATOP
HU3KOH 4aCTOThI, OCHUIUIOrpad) HIIK BOJBTMETP MEPEMEHHOTO HAMPSKCHMUSL.

Kpamxkoe onucanue peutenus. Cobupaercs JNEKTpUYECKas Lenb U3
MOCJICIOBATEIbHO  COCAMHEHHBIX  PE3UCTOpa W KaTyIIKM  HHIYKTUBHOCTU. Ha 3Ty memnb
MojaeTcsi mepeMeHHoe HampshkeHue. [IpoBoauTCs H3MEpeHHe 3aBUCHMOCTH HAmpsHKEHUS Ha
pEe3UCTOpE OT YaCTOThI MMOJABAEMOI0 HA IIEThHANPSOKEHUsT  (aMIUIMTyJa  HampsDKEHUsT — Ha
BCei 1enu noctossHHa). [1o HU3KOYacTOTHOW oOsacTu rpaduka omnpenensercs aKTUBHOE
CONPOTUBIIEHWE KATYIIKA HMHAYKTUBHOCTH, 110 BBICOKOYACTOTHOM YacTU  ONpENEsieTcs

HHAYKTUBHOCTBKATYIIKH.

3ansaTue 9. 3Byk. Ocumiiorpamma 3Byka. CriekTp 3ByKa
Jexkyua «BBeneHne B OSKCIEPUMEHTAIBHYIO AKYCTHKY». BBOIATCS OCHOBHBIE ITOHATHSA
akyctuku. OOCyXmaeTcs MEXaHHMKa paclpOCTpAaHEHUS aKyCTUYeCKuX Kosebanuil. Bomutcs

IIOHATHUC TOHA U O6epTOHa. O6CY)KI[8.I-OTC$I MCTOAbI UCCIICAOBAHN 3BYKOBBIX CUTHAJIOB.
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IlIpakmukym

3aoanue. IlpoBenuTte cepuio HKCIEPUMEHTOB [0 3allUCH  OCHWUIOTPAMMU CIIEKTPOB
TJIACHBIX 3BYKOB OJHOM dacTOoThl. ONHIINTE OCHOBHBIC OTJIMYHUSAB OCIMULIOTPAMMAaX MJIst
pa3HbIX TJacHBIX 3BYKOB. OTBeThTE HAa BONPOC, JOCTATOYHO JIM JJIsi OINKCAHUS KaKoro-iubo
3BYYaHHs OJJHOM JIUIIb CIIEKTPOTrPaMMBbl?

Obopyoosanue. IlepcoHaIBHBIM  KOMIBIOTEp C MHUKpOHOHOM WU  cMapTHOH ¢
MIPe1lyCTaHOBJICHHBIM MTPOTrPAMMHBIM O00ECIIEUEHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcss cepus IKCHEPUMEHTOBIIO MOJTYYCHHUIO
OCUMJUIOTPAMM M CHEKTPOB IJVIACHBIX 3BYKOB OJHOM 4acTOThl. [IpOBOAMTCS CpaBHUTENBHBIN U
KaueCTBEHHBIN aHAJIN3 OCHUJIOTPAMM U CIIEKTPOB.

Onucanue cxodxceli pabomvl  NPAKMUKYMA: MesxyHapoHas oJIMMIIMaAa I0

sKcriepuMenTanbHol pusuke 2017 ., 3a7a4a «AKyCTUYECKHUE PE30HATOPBI», YacTh Ne 1.

3anarue 10. Ctosiune MexaHN4YeCKHE BOJHBI

Jexkyua «Crosune MexaHWYeCKHe BOJHB). OOCYXIaeTcsi MEXaHHWKa CTOSYMX BOJIH B
OJIHOMEPHO# cpene. PaccMaTpuBarOTCst MpUMEPHI Pa3TUYHBIX TPAHUYHBIXYCIOBHUH.

Ilpakmukym

3aoanue. TlonyiiTe B MpOOUPKY Tak, 4TOOBI OHA Hadaja 3BydaTh. [IpoBenuTe HM3MEpeHUE
3aBHUCHMOCTH YacTOThl OCHOBHOI'O TOHAa M MEPBOr0 0OEPTOHA BO3AYIIHOTO CTOJI0A B MPOOHPKE OT
BBICOTBI ATOTO CTOJ0A. J{J1s M3MEHEHHs! UIMHBI BO3IYIIHOTO CTOJI0A 3aMOTHSINUTE MPOOUPKY BOJOM.
Ornpenenure CKOPOCTh 3ByKa B BO3/IyXE€.

Obopyoosanue: 1lepcOHanbHBIA  KOMIIBIOTEP € MHUKPOGOHOM WIM  CMapTHOH C
MpelyCTaHOBJICHHBIM MPOTPaMMHBIM oOecriedeHreM, MpooupKa, BoAa, THHEHKA.

Kpamxoe onucamue  peuwleHus. [TpoBoauTcs cepust 9KCIIEPUMEHTOB 10
M3MEpPEHUI0 aKyCTUYECKOTO CIEKTpa 3ByYaHUs MPOOUPKH, BO3HHUKAIOUIETO MPU BIyBaHHH B HEe
Bo3ayxa. CTpOWTCS JNHHEAPU30BaHHBIM TpadUK 3aBUCUMOCTH YacTOTHI OCHOBHOTO TOHA H
MepBoro  oOeproHa OT  BBICOTHI  BO3AYIIHOTO cTosiba B mpoOupke. I[lo momydeHHBIM
JAHHBIM OTPEIENSIETCS] CKOPOCTh 3BYKaB BO3/YXE.

Onucanue cxodxceii  pabomvl  NPAKMUKYMA: MexyHapoaHas ONMMITHAAA IO

sKcnepuMeHTanbHol gusnke 2017 1., 3a1a4a «AKyCTHUECKHE DPE30HATOPbI», 4acThb Ne 2.
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3ansTue 11. U3mepeHue noka3sareJsisi mpejiOMJIEeHNs CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onpenenure MoKazaTellb NPEJIOMIICHHUS CTEKISTHHOHN IIaCTUHBI.

Obopyoosanue. llpeamerHoe CTEKIO, MWUIMMETPOBKA, Ja3epHas yKa3ka, JUHEWKH,
IITATUBBI C JJATKOW U My(TOH.

Kpamxoe onucanue pewenus. IlpoBoauTcsi cepusi  3KCIEPUMEHTOB IO U3YYEHHIO
IepeHanpaBiIeHus Jiyya CBeTa, IaJaloLIero Ha OOKOBYIO MOBEPXHOCTh NPEAMETHOrO CTEKJa, B
3aBHCUMOCTH OT BBHIOPAHHOTO yria majeHus. BeruncnseTcs mokasarenb MpeoMICHHsT MaTepuasa
IUTACTUHBI.

Onucanue cxooiceli  pabomvl  NPAKMUKyMA: MexayHnapoaHas ONUMITHAJIA IO
sKcnepuMeHTanbHoi ¢uszuke 2021 1., 3amava «OTpakeHue, NPEIOMIICHHE U MPOITyCKaHHUEe»,
nyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenennre ¢ MaKCUMaJbHOM TOYHOCTBIO MOKAa3aTelb MPEIOMIICHHS MaTepuaia
MIPU3MBI.

Obopyoosanue. Ilpu3ma, nazepHas yka3ka, TPAaHCIOPTHUP, IITATHBBI.

Kpamxoe onucanue pewenus. TIpoBOTUTCS ONBIT MO WU3MEPEHUI0 MHUHUMAJIBHOTO YIJIa
OTKJIOHEHHs JIa3epHOro Jiyya TpPEyrojbHOW paBHOCTOpOoHHEH mnpusmoi. [lo nomydeHHOMY

SHAYCHUIO YyI'JIa paCCYHUTBIBACTCA MMOKA3aTCIIb IIPEIIOMIICHUS IIPU3MBI.

3ansTue 12. [lo/iHOe BHYTPEeHHee OTPa:KeHHe

Jexkyusn «[Ipumenenue s dexra HOJIHOTO BHYTPEHHET O OTpa)KeHHs B
n3MepeHusx». O0cyxaaercss 3Q@eKT MOoITHOro BHYTPEHHEro OTpakeHUs. ONUCHIBAIOTCS MPUEMBI
10 UCHOJIB30BAHUIO ATOTO 3((peKTa Npu NPoBeIeHNH ONTUYECKUX U3MEPEHUH.

Ilpakmukym

3aoanue. Onpenenure nokasarenab IPEIOMIICHUS MaTepuaia IpU3Mbl.

Obopyoosanue. CTexIsIHHAs IPU3Ma, JIa3epHast yKasKa, JUHelKa.

Kpamkoe onucanue pewenus. llpoBomuTcs omeIT 1o HaOmoaeHHIO 3((deKTa MOIHOTO
BHYTPEHHETO OTPaKEHHUS CBETA, KOTOPBIA pacrpocTpaHseTcs B mpusMe. VI3MepsroTes mapaMeTpsl,
IIpH KOTOPBIX Jocturaercs 3¢ dext. Boruucnsercs nokasaTenb NpeJoMICHNU MaTepuasa MpUu3MBbl.

Onucanue cxooceli  pabomvl  NPAKMUKYMA: MexnyHapoaHast OJIMMITHAJIA TIO

skcriepuMeHTanbHol pusuke 2021 r., 3amada «/Iucnepcus», mynkt Ne 1 [16].
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3ansatue 13. IlpoBepka  ¢opmyabl  TOHKOH  JMH3BI ¢ TMOMOIIBI  MeToaa
napaJjuiakca, NpuMeHeHHOT 0 JIJIsl OnpeiesieHus M0JI0KeH!s N300pakeHnst

IlIpakmukym

3aoanue. Ompenennure ¢ MaKCUMaJbHOH TOYHOCTHIO (DOKYCHOE pacCTOsHHE cOOMparomeit
JIMH3BIL.

Obopyoosanue. Cobuparoias JIMH3a, ONTHYECKas CKaMbs (JTMO0 MEpHasl JICHTaW KPEIJICHUE
JUTSL TMH3BI), JIBE UIJIBI OT IITIPHUIA (CO CTOYEHHBIM OCTPHEM ), TUIACTHUIIMH, TOYCYHBI HCTOYHHK CBETA.

Kpamxkoe onucanue pewenus. OOCyxnaercs u neMoHcTpupyercs Qe mapaiiakca.
Nzyuennslit 3pPeKT UCroab3yercs s ONpeesICHUs MOJI0KEHUS H300paKCHUsI UICTOYHUKA CBETA C
MaJIOi CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIBI0 coOuparomiei auH3bl. [10 HECKONBKUM OIbITaM

paccuuThiBaeTcs (POKYCHOE PacCTOSIHUE JIMH3BI.

3anstue 14. U3mepenue GoKyCHOr0o pacCTOAHUS paccenBaKOIeH JUH3bI

Ilpakmukym

3aoanue. Onpeaenure ¢ MAaKCUMAIbHONH TOUYHOCTBIO (POKYCHOE PAaCCTOSIHHE PacCEeUBaIOIIEH
JIMH3BIL.

Obopydosanue. PacceuBaromas nuH3a, cobuparomias JIWH3a, ONTUYECKas cKaMbs (10O
MepHasl JIEHTa U KPEIUICHUs ISl JINH3), JINCT KapTOHA, HOXKHUIIbI, TOYEUHBI HCTOUHUK CBETA.

Kpamxkoe onucanue pewenus. O0cyxnaroTcs npueMbl u3MepeHust (OKYCHOTO PacCTOSHUS
pacceuBaroiiei JUH3bL. [IpOBOIUTCS OMBIT NO MONYYEHHUIO ACHCTBUTEIBHOTO M300pakeHUs B
pacceuBarollel JIMH3E yTEM CO3JaHMsl C MOMOLIbI0COOUparoIIed JIMH3bl MHHUMOIO HMCTOYHHMKA
TUISt paccenBarolen auH3bl. Takke MPOBOAMTCSA OMBIT MO HAOIIOAECHUIO PACXOALIErocs
CBETOBOI'O IMy4Ka, 00pa30BaHHOTO CBETOM, M3IyY€HHBIM TOYEYHBIM HCTOYHUKOM M MPOMIEIIINM
Yyepe3 paccerBalOLIYIO JIMH3Y, Ha KOTOpYIO HakieeHa auadparma. ITo pesymbraTam mosyueHHBIX
9KCIIEPUMEHTOB PACCUMTHIBAETCS ONTHYECKAsl CUJla PACCEUBAIOIIEH JTMH3HI.

Onucanue cxooiceti pabomel npaxmuxyma: [8], rmaBa Ne 5, naboparopnas padora Ne 12.
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3anaTue 15. Onpenenenue MJIMHBI BOJHBI JIA3ePHOr0 U3JIydYeHHsI ¢ moMomblocxemMbl FOHra

Ilpakmukym

3aoanue. llpuaymaiitTe SKCIEpUMEHTAIBHYIO YCTAaHOBKY, IMO3BOJISIIONIYI0 HaOI0IaTh
UHTEPPEPEHIIMOHHYI0 KAapTUHY OT CBETOBOIO H3JIydyeHus Jjasepa. OmnpeaenuTe AJIUHY BOJHBI
W3JIyYCHHS JTIA3€PHON YKA3KH.

Obopyoosanue. JlazepHas yka3ka, HUTKa, (hosbra, OyJaBKu, SKpaH, pyJeTKa.

Kpamxkoe onucanue pewienus. JIByMs cBsI3aHHBIMU HUTKOW OyJaBKaMU MPOKAIBIBAIOTCS J[BA
ONMM3KOPACIIOJIOKEHHBIX OTBEPCTUSI B aTIOMHUHHMEBOH muieBod Qonbre. IlomyueHHsle oTBepCcTHs
OCBEIIAIOTCS JTa3E€PHBIM ITyYyKoM. B mporiesiem cBetTe HaOmoaaeTcss HHTepPepeHIIMOHHAS KapTHHA.
[To paccrosHUI0O MEXAy IMOJOCaMU HHTEPPEPCHIIMOHHOW KapTHHBI M PACCTOSHUIO MEKIY
OTBEPCTHUSAMU B (POJIbI'€ PACCUNTHIBACTCS JTMHA BOJHBI CBETA B JTA3€PHOM ITyUKe.

Onucanue cxooxceti pabomvl npakmukyma: 3aKIIOYUTENbHBI 3Tal  BCEPOCCUUCKOM
OJIMMITHA/IBI IIKOJIBHUKOB 110 pusuke 2000 r., 11 kmacc, 3amaga Ne 1.

3anaTue 16. U3yueHue cmekTpa cBeTa Pa3jIMYHBIX HCTOYHUKOB € MOMOIIBIO
Au(ppaKIMOHHOM pelIeTKH
Ilpakmuxym
3aoanue. llpumymaiite, coOepuTe ¥ ONHIIUTE OKCICPUMCHTAIBHYIO  YCTaHOBKY,
TIO3BOJISTFOIIYEO TIOYYHUTh ONTUYECKUH CIEKTpP M3ITydEeHHs CBETa PasiMYHBIX MCTOYHHMKOB. [IpoBemure
UCCIIeIOBAHUE CIIEKTPOB MPEIOKEHHBIX BAM HCTOYHHUKOB CBETA.
Obopyoosanue. JlubpakunoHHas pernierka, GOHAPL C JaMIIOW HaKaTUBaHUS,
CBETOMO/IHBIN (POHAPB, Fra30pa3psiiHas JTAMIIOUKa, YKpaH, quadparma, MepHas JICHTa.
Kpamrxoe onucamue  peweHus.. [IpoBoauTCst cepust IKCIIEPUMEHTOB TIO
HaOJIOACHUIO ONTHYECKHUX CIEKTPOB U3IYYCHHUSI HCTOYHUKOB CBETa Pa3HOUM nmpupozsl. [IpoBoautes
CPaBHHUTEIHHBINA U KOJMYECTBEHHBIN aHAN3 ITHX CIICKTPOB.
Onucanue cxoocell pabomsl  NPAKMUKYMA: MexayHapoaHas ONUMIIHUA/IA IO
skcriepuMenTanbHol pmsuke 2018 r., 3amaua «Crextpy.

3ansaTue 17. UccnenoBanue 3aBHCMMOCTH HHTEHCHBHOCTH CBEYCHHS CBETOAHONAA0T CHIIbI
MPOTEKAIOLIEro Yepe3 Hero ToKa

Ilpakmukym

3aoanue. W3MepbTe 3aBUCHUMOCTh HMHTEHCHBHOCTH  CBEUYEHHMS  CBETOAMOJA OT CHJIBI
IIPOTEKAOILEro Yepe3 Hero Toka. Onpenennure XapakTep U3MEPEHHOM 3aBUCHUMOCTH.
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Obopydosanue. CBeToauos, TOKCMETp (WM cMapTGoH C JaTYUKOM OCBEUICHHOCTH),
nabopaTopHblii  Onok nuTaHus (Wiam  JaBe  Oatapeiiku  AA, peoctaT U MYJIBTUMETP),
COCIMHUTEIIbHBIC TIPOBO/IA.

Kpamxoe onucanue pewenus. TIpOBOAMTCS HKCHEPUMEHT IO TPSIMOMY H3MEPEHUIO
3aBHCUMOCTH WHTCHCHUBHOCTH M3ITyYCHHS CBETOAMOJA OT CHJIBI MPOTEKAIOIIEro 4Yepe3 HEero TOKa.

Crpoutcs rpaduk Noay4eHHOM 3aBucUMOCTH. OmpenenseTcs XapakTep 3aBUCUMOCTH.

3ansitue 18, HaoOmaoneHue H30MpaTeTbHOCTH BHYTPEHHEro dorordpdexrak
AJIMHE BOJIHBI CBETA

IlIpakmukym

3a0anue. YcTaHOBUTE JBa CBETOAMOAA Jpyr HAmpoTUB jpyra. M3yuurte siBieHue
BO3HUKHOBEHHUS (DOTOTOKA B OCBELIaeMOM cBeTojauoje. s 3Toro m3MepbTe 3aBUCHMOCTBH CHIIBI
($hoTOTOKA OT HAMpPsDKEHHs Ha CBETOJMOJIE, BBIMOJHAIOIIEM pOJIb MCTOYHUKA cBeTa. [loBTOpuTe
OTIBIT, MPUMEHSS B KAYECTBE HCTOYHUKOB CBETA CBETOAUO/bI, JAIOIINE CBET C PAa3HBIMU IMHAMU
BoyH. OrmpenenuTe YCIOBUS, PU KOTOPHIX B OCBEIIAEMOM CBETOIHMO/IE BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu Tapbl CBETOJUOJOB Pa3HBIX IBETOB (KpAaCHBIC, 3CJICHBIC M CHHUE),
OJIOK MUTaHMSI CBETOMOa-OCBETUTEIIS, MYJIIBTUMETP.

Kpamkoe onucanue pewenus. JIBa cBeTOoIMO/a yCTaHABIUBAIOTCS HAIPOTUB JPYr Jpyra.
Uepe3 oOAuH CBETOAUOJ IMPOIYCKaeTcsl TOK OT HCTOYHMKA mNHTaHus. M3ydaercs siBieHUe
BO3HUKHOBEHUS (POTOTOKA BO BTOpOM cBetoanoae. OOHapyx HuBaeTcsi, 4To (POTOTOK BO BTOPOM
CBETOIMO/IC BO3HMKAET TOJBKO MPHU OCBEIIEHHH €r0 CBETOAMOIOM C JJIMHOW BOJHBI, MEHBIICH
WM PaBHOM JUTMHE BOJHBI, HA KOTOPYIO PACCUMTAH OCBELIAEMBIil CBETOTUO/.

Onucanue cxoxceii pabomvl NPAKMUKYMA: MexnyHaposHas OJIMMITHAJIA TIO
akcnepuMeHTanbHO (usuke 2020 r., 3agaya «Onromapay [17].
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJIBHOCTH «OCHOBbBI ®U3NYECKOI'O SKCIIEPUMEHTA (PU3UKO-
MATEMATHUYECKHANA TPO®UITb)»

JIMYHOCTHBIE PE3YJIbTATHBI

B cgepe epasxcoanckozo socnumanus:

TOTOBHOCTb BECTH COBMECTHYIO JESTENbHOCTh B MHTEpEcax I'pa)JIaHCKOrooOIecTna,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3AIINH;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAaMH B COOTBETCTBUUC MX
(GYHKIMSAMU ¥ HA3HAYEHUEM.

B cipepe nampuomuueckozo éocnumanusi:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaXkKTaHCKON MICHTUIHOCTH, MATPHOTU3MA; IEHHOCTHOE

OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJIaM,  JOCTHKEHUSM
POCCHICKHUX YUEHBIX B 00J1acTU (PU3UKH M TEXHUKH.
B cghepe oyxosno-upascmeennozo éocnumanus:
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO IMOBEJCHHUS; CIOCOOHOCTh
OLICHUBATh CUTYaIIUIO u MPUHUMATH OCO3HAHHBIE
pelICHUs,  OPUCHTHPYSICH HA MOpaJIbHO-HPABCTBCHHBIC HOPMBI W IICHHOCTHU,B
TOM YHCJIE B JEATEIHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYHUBOTO OYAYIIETO.

B cipepe scmemuuecrkoeo 6ocnumanus:

ACTETHYECKOEC OTHOIICHHE K MHpPY, BKIIOYAs ACTETHUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke.

B cghepe mpyoosozo éocnumanusi:

WHTEpEC K  pasmu4HbiM  chepaM  MpoPEeCcCHOHATBHONW  JCATEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OyyIiei mpodeccuu
Y PeaTN30BbIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHEBI;

TOTOBHOCTh U CIHOCOOHOCTh K 00pa3oBaHHUIO U camMo00pa3oBaHUIO B 00NMacTH (DU3HKU Ha
MPOTSKEHUM BCEH KU3HH.

B cghepe sxonocuueckozo 6ocnumanusi:

c(hOpMHUPOBAHHOCTH HKOJIOTHYECKOM KYJBTYDBI, OCO3HaHUE r1100aIbHOTO
XapakTepa dKOJOTHYECKHUX MpobIiem;

IJTAHUPOBAHUE W OCYIIECTBICHHUE JICVCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE3HAHUS LIEJIEeH
YCTOWYMBOTO Pa3BUTHSI YEIIOBEUCCTBA,

pacIIipeHue OIbITa JeSTSILHOCTH IKOJIOTHYECKOM HAITPABICHHOCTH HA OCHOBEHMEIOIIIUXCSI

3HAHUU 10 PU3UKE.
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B cipepe yennocmu nayunoeo nosnanusi:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKOI HAYKH;

OCO3HAaHWE IICHHOCTH HAYYHOH NeATEIhbHOCTH, TOTOBHOCTH B MpOIleCcCe M3y4deHHS (PU3UKU

OCYILICCTBIIATD IMIPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbPHOCTh MHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIE yUeOHbIe AeiiCTBHSA:

ba3oBble jiornueckue aeicTBus:

CaMOCTOSTEJIbHO (dhopMynupoBath u aKTyaJIU3UpOBaATh npobuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OmpeNensaTh  UeNH  JIeATeIbHOCTH, 3aaBaTh ~ HapaMeTpbl M KPUTEPUU  UX
JOCTHKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U MTPOTUBOPEUHS B paCCMaTPUBAEMBIX (PHU3UUECKUXSIBICHUSIX;

pa3pabarbiBaTh TUTAH PEHICHUS MPOOJIEMBI C YIETOM aHATN3a UMCIOIIMXCIMATePUATbHBIX U
HEMaTepUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOBLIEIISIM,
OLICHUBATh PUCKHU MOCIEACTBUI AEATENBHOCTH;

KOOPJIUHUPOBATH U BBIMOIHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYaIbHOTOH
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

Pa3BUBATh KPCATHUBHOC MBIINIJICHUC ITPHU PCIICHUHN )KU3HCHHBIX HpO6JIeM.

Ba3oBble uccienoBaresbcKue J1eHCTBUA:

BJaJIeTh HAayYyHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU IMOHATUAMU M METoJaMM (hU3HYECKOH
HayKH;

BJIJIETh HaBBIKAMU Y4e€OHO-HMCCIIE0BAaTENbCKOW M TPOEKTHOW JEeSATENIbHOCTH B 00JIacTU
($uU3KUKHN, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IOHMCKY METO/IOB PELEHUs 3ajaad
(U3NYECKOro coiepKaHus, MPUMEHEHHIO pa3IMYHbIX METO/IOB TO3HAHUS;

BJIQJE€Th  BUJAMHM  JESATEIBHOCTM IO  IOJY4YEHHIO HOBOTO 3HAHHUS, €ro
MHTEpIIpEeTalNH, Peo0pa30BaHUIO0 U IPUMEHEHHIO B PA3JINYHBIX YUEOHBIX CUTYaLUAX, B TOM YHCIIE
IIPU CO3/1aHUH YUEOHBIX MPOEKTOB B 0071aCTH (PU3UKY;

BBISBJIATh IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M AaKTyaJIM3UpOBaTb 3aJady, BbIABUIATH
TUIOTE3Y €€ PELICHMs], HAXOIUTh apryMEHThI IS JOKa3aTelIbCTBA CBOMX YTBEP)KIIEHUH, 3a1aBaTh

rapaMeTpsl U KPUTEPUU PELICHHUS;
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aHAIM3UPOBATh MOJYYEHHBIC B XO/I€ PELICHUS 33/1a4l PE3YNIbTaThl, KPUTHYECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 00PAa30BaTEIbHON JEATEIBHOCTH, B TOM
qHCIIe IPU U3YYEeHUH (PU3UKY;

J1aBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh IIEPEHOCUTD 3HAHUS IO (PU3HUKE B IPAKTHYECKYIO 00IaCTh KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEl; BBIABUIATh HOBBIC

UJeH, IpeyiaraTb OpUTMHAIBHBIC IOAXO0/Ibl U PELICHHUS;CTABUTh IPOOJIEMBI U 331a4H,

A0IIYCKAOMUE aJIbTCPHATHBHBIC PCIICHUS.

Pa6ora ¢ unopmaunmei:

BJIaJIETh HABBIKAMHU  TOJYYCHHUS uHbopMauu buznueckoro CoJlep)KaHusl H3
HCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYWICCTBJIATH IMOUCK, aHAJIU3, CUCTCMATHU3ALIUIO U
HMHTEPIPETANIO HHPOPMAIIMH PA3TUYHBIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMALIHH;

UCIOJIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3al[MOHHBIX 3aJa4 C COOJII0JIeHHeM TpeOOoBaHUM
OPrOHOMHKH, TCXHUKHU 663OHaCHOCTI/I, TUT'CHBI, pecypc0c6epe>1<eHH51, MMPaBOBbBIX M I3TUYCCKUX
HOPM, HOPM HH(POPMAITMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COEPKAHMSI B Pa3IUYHBIX (opMaTax ¢ y4eTOM Ha3HAUCHUS
uHbOpMAIMM ¥ [EJIEBOW ayJUTOPHUH, BBHIOMpas ONTUMAIBHYIO (OpMYy TMpENCTaBICHHUS U

BU3YyaIH3al1H.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁl—[l)le JedcTBHUA:
OCYHICCTBJIATDH 06H_[eHI/Ie BO BHeypquoﬁ JACATCIIBHOCTH,
pacno3HaBaTb NPEAINOCHIIIKU KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ " CMATYATh KOH(I)J'II/IKTLI;paSBepHYTO n
JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHUEM

SA3BIKOBBIX CPCICTB;
IOHUMATb U UCTI0JIB30BATh MMPECUMYIIICCTBA KOMaHIHOU U HHﬂHBHHyaﬂBHOﬁpa6OTBI;
BBI6I/IpaTB TEMATUKy U MCTOABbI COBMCCTHBIX JIENCTBUM C YUCeTOM O6H.[I/IXI/IHTepeCOB n

BO3MOXKHOCTEH KaXJ010 4JICHa KOJJICKTHBA,
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MIPUHUMATh Lenu COBMECTHOM JeSATEIbHOCTH, OpraHU30BbIBATH U
KOOPJAMHUPOBATH JICUCTBUSA IO €€ JOCTHKEHUIO: COCTABJIATD IUJIaH ICUCTBUM, PACIPEAENATh POJIU C
Y4ETOM MHEHUN y4aCTHUKOB, O0CYX IAaTh PE3yJIbTaThl COBMECTHON PAOOTHI;

OLICHHUBATh KAUY€CTBO CBOETO BKJIAJa M KaXKJIOT0 YYaCTHUKA KOMaH/Ibl B OOIIUI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLIEHUBATh WAEU C MO3WMLHMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B PA3JIMYHBIX CHUTyalUsX,

IIPOABJIATH TBOPUYECTBO U B006pa)I(CHI/I€, OBITE MHHUIMWAaTHBHBIM.

PerJIﬂTHBHLIe YHUBEpPCAJIbHbIC y‘leﬁﬂble JeHCTBHUA:

Camoopranuszaums:

CaMOCTOSITEJIbHO OCYILECTBJIATh IT03HABATENbHYIO JESATEIbHOCTh B 00JAacCTH (PU3MKH,
BBISIBIISATH TIPOOJIEMBI, CTABUTh M (POPMYITUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEIIBHO COCTaBJIATh IUIAH DPELIEHWS PAaCYEeTHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboOTBl € Y4eTOM HMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciiupsATh paMKd Y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX [PEANOYTEHUM; JAenaTh

OCO3HaHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 33 PpEUICHHE; OLICHUBATb

MIPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MTPOSIBIIEHUIO 3pYIULIUHU B 007aCTH (PU3UKH,IIOCTOSTHHO

TOBBIIIATH CBOM 00PAa30BaTENbHBIN U KYJbTYPHBIA YPOBEHB.

CﬂMOKOHTpOJ'lI), 3MOLMOHAJIbHbIA MHTEJIEKT:

AaBaTb OLICHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPECKTHUBELI B ACATCIIbHOCTH, OICHNBATDH
COOTBCTCTBUEC PE3YJIbTATOB LICIISIM,

BJIaJ€Th HaBbIKaMHU IM03HABATCIILHOM pe(bneKcm/I KakK OCO3HaHU COBepHIaeMBIXILGI\/'ICTBI/II\/'I u
MBICJIIMTCIIBHBIX ITPOLIECCOB, UX PE3YIIbTATOB U OCHOBaHHP’I;

HCIIOJIb30BATh IMMPHUEMbI pe(i)HeKCI/II/I AJI1 OLICHKW CUTYyalHuu, BBI60pa BCPHOT'OPCHICHU,

YMETH OLICHUBATh pPUCKH n CBOCBPCMCHHO MMPpUHHUMATDh pemicHusA

110 X CHHUXKXCHHUIO,
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NpUHUMATh  MOTHBBl W apryMEHThl  JPYyrUX TpH  aHajJu3e  pe3yJbTaToB
NeSITeNIbHOCTH;

MIPUHUMATh ce0s1, MIOHUMAasi CBOM HEJOCTATKHU U IOCTOUHCTBA;

NpUHUMATh  MOTHBBl W apryMEHThl  JPYyrUX TpU  aHajJu3e  pe3ysibTaToB
NeSITeNIbHOCTH;

MIPU3HABATH CBOE MPABO M MPABO JAPYTUX HA OMIMOKH.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 knacca o0ydaromuiics HAy4YnuTCS:

MOHMMAaTh  3HAYCHHME  OIMUCATENbHOH, CHUCTEMaTH3UPYIOIIEH, OOBSCHUTEIBHOH U
IIPOrHOCTUYECKOH (YHKUUH (U3UUECKOM TEOpUM — MEXaHWKH, MOJEKYJISIpHOH (u3uku u
TEPMOJIMHAMUKH, POJib (pu3nueckol Teopuu B (HOPMUPOBAHMM MPEACTABICHUH O (U3NYECKOU
KapTUHE MUpA;

pa3nuyarh yCIOBMS NPUMEHHMOCTH H3YYCHHBIX MoOjened (PU3MYECKHX Tell U MPOLECCOB
(stBEHUI);

pa3nuyarh ycioBus (IpaHMILbI, 00JIACTH) NIPUMEHUMOCTH U3YYEHHBIX (PU3HYECKHX 3aKOHOB,
[IOHMMAaTh BCeOOIIMH XapakTep (YyHAAMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh HUCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBICHATHP MEXaHUYECKHE, TEIUIOBbIC, AJIEKTPUUECKUE IPOLECChl U
SIBJIGHUSI, UCIOJb3Ysl OCHOBHBIE IOJIOKEHHS M 3aKOHbl MEXaHMKH, MOJEKYJISIPHO-KHMHETUYECKOU
TEOPHUH, MOJIEKYJISIPHOM (DU3UKH U TEPMOJMHAMUKH, SJIEKTPOJANHAMUKH;

aHAJIM3UPOBATh U OOBSCHATH (PU3UYECKUE SBIICHUS, WUCIIOJIb3YS OCHOBHBIE IMOJOXEHHUS U
¢bu3nyeckre 3aKOHbI;

ONUCHIBATh PU3NYECKUE TPOLECCH U SIBICHUS, UCIOJIb3YSl HEOOXOJUMbIE€ BETUUYHHBI;

OOBSACHATHP OCOOEHHOCTH MPOTEKAHUS H3Y4YaeMbIX (PU3UUECKUX SBICHHM; IPOBOAUTH

UCCIIeIOBaHUE 3aBUCUMOCTH OAHOHN (PM3MYECKON BETUYMHBI
OT Jpyrod C HCHOJIb30BAaHUEM IMPSIMBIX H3MEPEHUI, NpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKkcupoBaTh pe3yibTAThl MOJYYEHHON 3aBUCHMOCTH (PM3MYECKUX BEIMYUMH B BUJAE I'paUKOB C
YUYETOM a0COIOTHBIX MTOTPELUIHOCTEH N3MEPEHH, 1e1aThBBIBOIBI 110 pE3yIbTaTaM HCCIeI0OBaHNUS;

MIPOBOAUTh KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIMYMH, MpPU D3TOM BBIOMpATH
ONTUMAJIbHBI METOJ HU3MEPEHUs, OLICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTENIbHBIE MOTPELIHOCTH

MPpAMBIX U KOCBCHHBIX H3MepeHHI>i;
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MPOBOJUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHON THUIOTE3bl: IJIAHUPOBATH IKCIICPUMEHT,
coOHUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHaJW3MPOBATh IOJIYYEHHBIC pPE3yJbTaThl U JelaTh
BBIBOJI O CTaTyCE MPEAJIOKEHHON TMIOTE3bI;

coOnroaTh TpaBmia 0E30MacHOro TpyAa THpPU TPOBEIACHUHM HCCICIOBAaHUIB  pamKax
MpaKTUKyMa u y4eOHO-UCCIIe0BATETLCKOM JIESITEILHOCTH C HMCIIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHNS;

peliaTh pacueTHbIC 3a7a9H C SIBHO 33/IaHHOUN U HESBHO 33JJaHHON (PU3NYECKON MOJICNIBIO: Ha
OCHOBAaHMHM aHaJM3a YCIOBUS OOOCHOBBIBATH BBIOOP (U3UYECKON MOJIEIN, OTBEUYAIOIICH
TpeOOBaHUAM 3a/1au, TPUMEHATh (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIaThl (PU3UUECKHUX
TeOpI/Iﬁ HpI/I HCIIOJIB30BAHUN MATCMATHUYCCKHUX MECTOO0B pemeHH;{ 3aaad, HpOBOI[I/ITL pvaeTH Ha
OCHOBAaHHMH UMEIOIIUXCS TAHHBIX, aHAJIM3UPOBATH PE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS
C YYETOM IOJYyYECHHBIX PE3YJIbTATOB;

pemaTh KauyeCTBEHHbIC 3a/auyd, TpeOYIOIMe MPUMEHEHHs 3HAaHWKH W3 PasHBIX DPa3JeoB
Kypca QpU3UKH, a TAaK)KE UHTErpalliy 3HAaHUHM U3 APYTUX IPEeIMETOB €CTeCTBEHHO-HAYYHOTO IUKJIIA!
BBICTpanBaTh JIOTUYECKYIO LIEMOYKY PACCYKIEHUW C ONOpOM Ha HW3YyYEHHBIE 3aKOHBI,
3aKOHOMCpHOCTI/I u (1)I/IBI/I‘ICCKI/IG SIBJICHUS

WCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS IS OOBSICHCHUS OCHOBHBIX IPHHIIMIIOB pPa0OTHI
HU3MEPHUTEIIBHBIX MPUOOPOB;

aHaJII/I?;I/IpOBaTI) U OLCHHUBATH ITOCJIICACTBUS 6I)ITOBOI71 u HpOHBBOIICTBCHHOfI ACATCIIBHOCTHU
YEJIOBEKA, CBSA3AHHOW C (PU3MUECKHMMH IPOLIECCaMM, C IMO3HMIMA 3KOJIOTHUYECKOW Oe30MMacHOCTH,
Hpe[[CTaBJIeHI/Iﬁ (0] paIII/IOHa.HI)HOM HpHpOI{OHOHI)?;OBaHI/II/I, a TaKxXe paSyMHOM HUCIIOJIB30BAHUN
JOCTHKEHUM HAyKUU TEXHOJOTUMN ISl TaIbHEUIIIET0 PA3BUTHS Y€IIOBEYECKOI0 OOIIECTBA;

MPUMEHSITh Pa3UYHbIE CHOCOOBI PaboThl ¢ MHopMaluell (U3MUECKOTO COMEpKaHUS C
HUCITIOJIB30BAHUEM COBpeMeHHI)IX I/IH(bOpMaIII/IOHHBIX TGXHOJ’IOFI/If/'I, HpI/I 3TOM HCIIOJIB30BaATh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH ISl IOUCKA, TepepadOTKU U MPEeAbsBICHUS yueOHOM
U HAYYHO-TIOMYNISAPHOW HWH(OpPMALNU, CTPYKTYPHPOBAHUS H HWHTEpIpEeTalud WHGOpMAIUH,
HOJ'[y‘IGHHOfI nu3 paanqulx HCTOYHUKOB, KpI/ITI/I‘IeCKI/I aHaJ'II/ISI/IpOBaTI) nonyqaeMy}o I/IH(bOpMaIII/IIO
U OLEHMBATH €€ JOCTOBEPHOCTh KAK HA OCHOBE MMEIOIIUXCS 3HAHUW, TaK U HAa OCHOBE aHaIU3a
HCTOYHUKA UHGOpMAITUY;

HpOfIBJ’ISITI) OpFaHI/ISaHI/IOHHBIC nu IIO3HABATCIIbHBIC YMCHI/ISI CaMOCTOSTCIIBHOTO
MPUOOPETEHUSI HOBBIX 3HAHUN B IIPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U yU€OHO- UCCIIEI0BATENbCKUX

pa0or;
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paboTaTh B IpyMIie ¢ UCIIOTHEHUEM Pa3IMUHbIX COLUANBHBIX POJIeH;
MpOSABIATh  MOTHBaLMIO K  Oyaymedt  mpodeccHOHanbHOW — JIEATENbHOCTH IO

CIICHHUAJIBHOCTAM (1)I/I3I/IKO-TCXHI/I‘IGCKOFO HpO(l)I/IJ'IH.

K koniy 11 knacca oGydaromuiics HaAydYnuTCs:

MOHUMATh POJIb (PU3HKH B IKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIUATBHONU dTHYECKON
cdepax IeATETLHOCTH YEIOBEKa, POJb U MECTO (PM3UKM B COBPEMEHHOW HAY4YHOH KapTHHE MHpa,
3HAYCHHE OIMMCATEIbHON, CHCTEMAaTU3UPYIOMIEH, OOBsICHUTEIHPHOM M MPOTrHOCTHYECKOW (YHKITUN
¢dusnveckoil Teopun, posib GpU3MUECKONW TEOPHH B (POPMHUPOBAHUU MPEACTABICHUN O (pusmueckon
KapTUHE MHpa, MecTO (PU3MYECKONW KapTUHBI MHpa B OOILIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX IPEJCTABIECHUN O IPUPOJE;

pasnuyath YCIOBUS MPUMEHHUMOCTH H3YYEHHBIX MoOJeleld (PU3UYECKHX Tel U MPOILECCOB
(stBEHUI);

pa3nuyarth ycioBus (TpaHHIBI, 00JIACTH) MPUMEHUMOCTH U3YYE€HHBIX (DU3MYECKHX 3aKOHOB,
MOHUMATh BCeoOLMi XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSCHATH JIIEKTPOMATHUTHBIC, KBAHTOBBIE IMPOLIECCHI U SIBJICHMS,
UCTOJNB3ys. OCHOBHBIC TIOJOXKEHUS M 3aKOHBI AJIEKTPOJMHAMUKUU KBAaHTOBOW (pH3HKM;

OIMCHIBATh U3yYEHHbIE (U3NYECKUE MPOLIECCHI U SBICHUS;

OOBSCHATh OCOOCHHOCTH TMPOTEKAHUS W3YYCHHBIX (PU3MUECKUX SBICHUH; MPOBOAUTH

WCCIIEIOBAaHHNE 3aBUCHMOCTEH (PU3MUECKUX BETUYNH
C HCMOJb30BAaHUEM MPSIMBIX H3MEPEHM, MPH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNnbTaThl MOMYYEHHOM 3aBHCHUMOCTH (DU3MYECKUX BEIWYMH B BHUAEC TpaQUKOB C y4eTOM
aOCOMIIOTHBIX TOTPEHIHOCTEN W3MEpPEeHMH, JenaTh BBIBOJIBIIO PE3yJIbTaTaM UCCIIEIOBAHMUS;

MPOBOANTh KOCBEHHBIE HW3MepeHUss (U3NYECKUX BEIMYMH, TPU DOTOM BBIOMpATH
ONTHUMAJIbHBIA METOJ M3MEPEHMsI, OICHUBAThb aOCOJIOTHBIE W OTHOCHUTENIbHBIE IOIPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH ONBITHI MO MPOBEPKE MPEAIOKEHHOW THUIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, AHAJU3UPOBATH IOJYYEHHBIE PE3yJIbTaThl U JeNaTh

BBIBOJl O CTATyCC HpeﬂHO)KeHHOﬁ T'UIIOTC3hI,
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coOmoiaTh TpaBuia 0O€30MacHOr0 Tpylda MPU TPOBEACHUH MCCIECIOBAHUMB  paMKax
MpaKTUKyMa u y4eOHO-UCCIIe0BATETLCKOM JIESTEILHOCTH C HMCIIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

peliaTh pacueTHBIC 3a]]a41 C SIBHO 33/IaHHOU M HESBHO 3aJJaHHON (PU3MYECKON MOJIENbIO;

pelaTh KauyecTBEHHbIC 3a/auyM, TPeOYIoUIMe MPUMEHEHHs 3HAHUKA W3 pasHbIX DPa3JleloB
Kypca (DU3UKH, a TAK)KE WHTETPAIMK 3HAHUHA U3 JPYTUX MPEIMETOB €CTeCTBEHHO-HAYYHOTO ITUKJIA:
BBICTPAWBaTh JIOTUYECKYKHD) LEMOYKY PpACCYKICHUHM C ONOPOM Ha M3YyYCHHBIE 3aKOHBI,
3aKOHOMepHOCTI/I nu (bI/I3I/I‘I€CKI/Ie SABJICHUA,

WCIIOIb30BaTh TEOPETUUYECKHE 3HAHUS IS OOBSICHCHUS OCHOBHBIX IPUHIIUIIOB PabOTHI
M3MEPHUTEIIbHBIX MPUOOPOB;

aHaJII/I3I/IpOBaTL U OLCHHBATHL IMOCJICACTBUS GBITOBOﬁ )41 HpOHSBOIICTBeHHOﬁ ACATCIIBHOCTHU
YEJIOBEKA, CBSA3AHHOW C (PU3MUECKHMMH TIPOIIECCaMM, C IMO3HMIMA JKOJIOTMUYECKOW O0e30MMacHOCTH,
Hpe[[CTaBJIeHI/Iﬁ (0] paHI/IOHaJII)HOM HpI/IpOIIOHOJII)3OBaHI/II/I, a TakKxXe pa3yMHOM HUCIIOJIB30BAHUN
JNOCTHUKCHUM HAYKUH TEXHOJOTHH JUTSI TATHbHEHUINETO Pa3BUTHSI YEIIOBEYCCKOTO O0IIEeCTBA;

MPUMEHATHh PA3IMYHBIE CIOCOOBI PaboThl ¢ mHMOpMaIuend (PU3NYECKOro COJEPIKAHHUS C
HCIIOJIB30BAHUEM COBpeMeHHI)IX I/IH(bOpMaIII/IOHHI)IX TGXHOJIOI‘I/Iﬁ, HpI/I 3TOM HCIIOJIB30BAaThH
COBpeMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, MePepadOTKH U MPEAbsIBICHUS YIeOHOM
U HAYYHO-TIOMYJISAPHOM WHGOpMALUK, CTPYKTYPHUPOBAHUS M HWHTEpIpeTanuu WHGOpMaIUy,
HOJIy‘IGHHOfI nu3 pa3.HI/I‘-IHI)IX HUCTOYHUKOB, KpI/ITI/I‘ICCKI/I aHaJII/I3I/Ip0BaTI) Honyt{aeMy}o I/IH(i)OpMaIlI/IIO
U OLICHMBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE aHaIM3a
HMCTOYHHMKA HH(DOpMAIUH;

HpO?IBJISITI) OpFaHI/I3aHI/IOHHI)IC nu IIO3HABATCJIBHBIC YMCHI/ISI CaMOCTOSTCIIBHOTO
MPUOOPETEHUsI HOBBIX 3HAHUI B TIPOIECCE BBIMOJIHEHUS MPOSKTHBIX U YUeOHO- UCCIIEeI0BATENbCKUX
pa0or;

paboTaTh B rpyMIe ¢ UCIIOJHEHUEM PA3IMYHbIX COLIMATIBHBIX POJIEH;

MPOSIBJISITH MOTHBALIMIO K Oymymieit npodeccuoHaNbHOM JIeITeILHOCTH TI0

CIICIHUAJIbHOCTAM (1)I/I3I/IKO'T6XHI/I‘ICCKOFO HpO(i)I/IJ'IH.
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TEMATUYECKOE IINTAHUPOBAHUE

10 KJACC

HaunmenoBanue
Ne KomuuectBo

pasieNioB U TeM

/o 4acoB

yqe6Hor0 npeamMceTa

Paszgea 1. Mexanuka

[TporpamMMHoOe coniep:kanue

XapakTepucTuKa AesiTeIbHOCTH

o0ydJaronmxcs
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11

[TorpemnocTu
B OKCIIEPUMEHTE

(Jrexrrus)

DKCIEPUMEHT U TEOPHsI B IIPOIIECcCe
no3HaHus npuposl. Habmonenue u
HKCIIEPUMEHT B (PHU3HKE.

Cnioco06sI u3MepeHus GU3HIEeCKUX
BEJIMYMH (aHAJIOTOBBIC U ITU(POBHIS
WU3MEPUTENIbHBIC TPUOOPHI,
KOMIIBIOTEPHBIE JaTUNKOBBIE
CHUCTEMBI).

[TorpemHocTH U3MEpEHUH PU3HIECKUX
BEJMYUH (a0COJIFOTHASIM OTHOCUTEIIbHAS).
I'mnore3a. dusnyeckuii 3aK0H,

I'paHUIbI €T0 IPUMCHUMOCTH

Onepuposamsv nowsamuamu: HabI0ACHUE,
OKCIIEPUMEHT, TUIIOTE3a,Teopusi, pusmueckas
BEJIMYMHA, PU3HYECKUHN 3aKOH,
WU3MEPUTENBHBIN PUOOp, U3MEPEHUE,
pe3yiIbTaT U3MEPEHUS, IIeHA JCTICHHSI ITKAIIbI
npubopa, NOrPENIHOCTh U3MEPEHUSI.
IIpusooums npumeper HAOIIOICHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TCOPHH,
(UBUYECKUX BEIUYHH, (PU3NUECKUX
3aKOHOB, U3MEPUTEILHBIX IPHOOPOB.
Onpedensimob LIEHY JEIEHUS Kb
pu0opa, abCOIIOTHYIO OTPEIIHOCTD
NPSIMOTO U3MEPCHUSI.

3namu HopMyIIbl U OLIEHKU
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1.2

OneHka norpemnxHocTen
MPSIMBIX ¥ KOCBEHHBIX
HU3MEpEHUI
(camocTosTeNnbHAs

pabota)

Ornpezenenre NOrpenrHoCTen
HPSAMBIX U3MEPEHUH 1O 3alaHHBIM
pe3yibTaTaM U3MEpPEHHH.
IIpueMsbl OLIEHKH TOTPENTHOCTEN

KOCBEHHBIX U3MEPEHUN

OTHOCHUTEJIBHOM MOTPEIHOCTH
KOCBEHHOTI'0 U3MEPEHMSI, IIPaBUIIa
OKpYTJIeHUs a0COIOTHBIX
IIOTPELIHOCTEN, BBIpAXKEHUE
OTHOCHUTEJIBHBIX ITOIPEHIHOCTEN

B IIPOLIEHTAX

Onepupoeamv nowsamusamu.: abCOMOTHAS
IIOTPEIHOCTbh U3MEPEHMS,0THOCUTEIIbHAS
MOTPEUIHOCTh U3MEPEHUSI.

IIpusooums npumepsvl IPSIMbIXU
KOCBEHHBIX U3MEPEHUM.

Onpedensimp TOTPEITHOCTH TTPSIMBIX
U3MEPECHUM.

Hcnonvzosams METOI TPaHULL

JUTS OLIEHKH a0COTIOTHOM MOTPEIIHOCTH
IIPSAIMOTO U3MEPEHUs, ITpaBUia
OKpYTJIEHHUs1 a0COIOTHBIX MOTPELIHOCTEMH,
(bopMyIIbI [T OLIEHKUOTHOCUTEIBHOM
MIOTPEUTHOCTH

KOCBEHHOT'O U3MEPEHHS.

Ymems okpyrnare abCOMOTHBIE
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13.1

YcpeaHeHue u3MEPEHUN.

Cray4aliHasorperHoCcThb

(mpakTUKyM)

[TpubopHbIe MOrPENIHOCTH,
CIIy4aifHbIE U CUCTEMaTUYECKUE

MOTPEITHOCTH

MOrpCIIHOCTH, BbIPAKATh
OTHOCHUTECIJIbHBIC ITOI'PEIIHOCTHUB

IIpONLCHTAX.

Pewams 3anaun Ha OIIEHKY

OTHOCUTCIIBHBIX HOI‘pCIHHOCTCfI

Onepuposams nonsmuamu: TpudOpHast
MOrPEIIHOCTb, CIYYaHAANOTPEIIHOCTb,
CUCTEMATHUYECKasl OTPEIIHOCTb, CPEIHES
3HAYEHHUE.

IIpusooumsv npumepvr IPUOOPHOU,
CIy4yallHOM M CUCTEMaTH4ECKOM
MOTPEIIHOCTH.

Onpedensimpb HKCIIEPUMEHTATILHO HA00D
3HA4YeHUH (PU3NUECKON BEITUUHHBI

IIPY IPOBEJEHUH HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUI.

Hcnonvzoeamv GopMyIIbl U CPEAHETO
apu(pMETUYECKOT0 HECKOIBKUX YUCE, TS
OILICHKH a0COJIIOTHOM MOTPEeIIHOCTU3HAUEHUS
(bu3nYeCcKOil BETMYNHBI, OLIEHEHHOTO KaK
cpenHee

apugmeTHyeckoe Habopa ee 3HaYeHUH.
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1.3.2

Kunematuueckue
W3MEPEHUS JATHbHOCTH
MoJjieTa, pacyer

Ha4aJIbHOW CKOPOCTH

(mpakTUKyM)

Ilepemenienue, CKOpOCTh

U YCKOPEHHE MaTepUalbHON TOUKU,UX
MMPOCKIMKU HA OCU CUCTCMBI
KoopauHat. CloKeHue
[IEPEMELIEHUI U CII0KEHUE
CKopocTel. JIBrkeHue tena,
OpOILIEHHOTO MO/ YTIIOM

K TOPU30HTY. 3aBHCHMOCTh

Oyenusamsv 3HaAYCHUE U3MEPSEMON
bu3nyecKoil BeIMYMHBI KaK CpeiHee
apudmeTnyeckoe Habopa ee 3HaUeHUH,
MOJTyYEHHBIX IPH MPOBEICHUN
HECKOJIbKUX HE3aBHCUMBIX U3MEPEHU,
aOCOJIIOTHYIO U OTHOCUTEJIbHYIO
MOTPEIIHOCTh 3HAUCHUS ITOU (HU3HUECKOM
BEJIMYUHBI.

Yemanasnueams 63aumocesnsu

MEX/1y OLIEHKOU 3HaYeHHsl (pU3nvecKon
BEJIMYUHBI, OIIPeIesieMOn

0 pe3yNbTaTaM HECKOJIBKUX HE3aBHUCHUMBIX
WU3MEPEHU, U CPETHUM

apI/I(l)MeTI/I‘leCKI/IM HCCKOJBKHX YHUCCII

Onepupoeamv ROHAMUAMU:

CKOpOCTh, YCKOpEHHE, CBOOOIHOE Ma/IEHUE,
JATLHOCTH TI0JIeTa, a0COFOTHAS
MOTPEITHOCTHh U3MEPEHHS,0THOCHTETHHAS
MOTPEIIHOCTh U3MEPEHUSI.

IIpusooums npumepvi CBOOOTHOTO

MmaaCHus TCII IMPU pa3IMIHBIX
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KOOpJMHAT, CKOPOCTU U YCKOPEHUS

MaTepHaHBHOﬁ TOYKHU OT BpCMCHU

3HAYEHUSAX HAaYaJIbHOM CKOpPOCTH, IPU
Pa3HBIX YIJIaX MEX1Yy HadaabHOMN
CKOPOCTBIO U TOPU30HTOM.

Hcnonvzoeams pynerky,

KHHEMaTu4yeckue (hOpMyJibl, OMUCHIBAIOIINE
JBW)KEHUE Tea, OPOIIEHHOTO MO YITIOM K
rOpU30HTY. DOpMYIUPOEaAMb TUIIOTEIY O
XapaKTepPe3aBUCUMOCTH JabHOCTH IOJIETa
Tena, OPOIIEHHOTO TOPU30HTAIIBHO,

OT €ro Ha4aJIbHOM CKOpocTH. HMccredosamo
3aBUCUMOCTbD JAJIbHOCTUIIOJIETA TENa,
OpOILIEHHOT0 TOPU30HTAIBHO, OT €T0
Ha4vaJbHOU

CKOPOCTH U UHMEPNPemupo8ams
IIOJIy4YEHHBIE PE3YNIbTaThl. Pewams

3aJjauy Ha OIpeIeIICHUETIO
AKCIEPUMEHTAIbHBIM JAHHBIM

HA4YaJIbHOM CKOPOCTH Tea,

OpOILIEHHOTO TOPU30HTAIILHO.

Onpedenamp aOCOMOTHYIO

H OTHOCUTCIIbHYIO IOT'PCITHOCTD
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1.5

IIpocreiimme
IF€OMETPUYECKHE
U3MEpEeHUs
(camocTosTeNnbHAas

pabota)

I'pacduxu
AKCIIEPUMEHTAIbHBIX

3aBUCUMOCTEMN.

Meroas!l 1 IpUEMBI IPOBEACHUS
IIPSAMBIX U KOCBEHHBIX U3MEpPEHUN
reOMETPUUECKUX BEJIIMYMH (JUIMHA,YT O,

101 b, 00BEM)

I'padmueckoe npeacraBieHue
3aBHCUMOCTEN (PU3NUECKUX BETUUYUH

JIpyT OT npyra. JIuneitnas

HadaJbHOU CKOpOCTH T€CJ1a,

OpOLICHHOTO TOPU30HTATIHLHO

Onepuposamv nowsamuamu.: abCOMOTHA
MOTPEIIHOCTh U3MEPEHHUS,0THOCUTEIhHAS
MOTPEIIHOCTh U3MEPEHUSI.

3Hame METObI ¥ IPUEMBI TIPOBEICHHUS
MPSIMBIX H3MEPEHUN TE€OMETPUICCKUX
BCJIMYMH.

Ipumenamo HopMyIibI

JUTSI OTIpEICTICHUS a0COIOTHBIXU

OIICHKU OTHOCHTEIHHBIX

MOrPEIIHOCTEMN.

Pewams 3anady Ha onpenieneHue
wiomanu GuUrypsl 1 o0bema Telna mo
IKCIIEPUMEHTAIHLHO U3MEPECHHBIM
3HAYCHUSM JIJTHH.

Onpedensimob 3HAYCHUS] OTHOCUTEIIBHBIX

MTOTPENIHOCTEN B ITPOLIEHTAX

Onepupoeamv noHamusamu: Tpapux
3aBHCHUMOCTH OJIHOH (hr3nueckoit

BEJIMYMHBI OT APYTroM, TUHEHHAS
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I'paduueckas
00paboTKa TaHHBIX

(Jtexrrus)

3aBHCHUMOCTb. YTJIOBOH
ko3 uimeHT u cB0OOIHOE cllaraeMoe

JIMHEUHOW 3aBUCUMOCTH

3aBUCUMOCTb, YIIIOBOU KO PUITMEHTH
¢BOOOHOE cllaraeMoe JIMHEHHON
3aBHCHMOCTH, alIPOKCUMAIIHS,
MHTEPHOJISIIHNSA, SKCTPATIOISALIHS.

3namu npaBuIa MOCTPOCHUS rPahUKOB
3aBUCUMOCTEH (PU3MYECKHUX BEIIMYHH APYT OT
Apyra.

Cmpoums TpaduKu TUHEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BETUYUHIPYT
OT Jpyra.

Ipumename nipaBuiIa NOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NICCKUX
BEJIMYUH JPYT OT Jpyra.

IIpugooums npumepsvl anMpOKCUMAIIIH,
MHTEPIOJISINN, SKCTPATIOJISALINH.
Ymems mpoBOANTE TPOLIEAYPHI
aTNTPOKCUMAITUH, UHTESPITOJISAIINH,
AKCTPATOJISILIUH.

Onpedensams 3HaUEHUS YTIOBOTO
koa(durmenta u cBOO60THOTO
CJIaraeMoro JIMHEWHOH 3aBUCUMOCTH,

OLICHUBAThb UX a0COJIIOTHEIC
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1.6

O6paboTka
HEeJIMHEWHBIX
3aBUCHMOCTEH:
TUHeapu3aus,

IoACUCT IIomaan

I'paduueckoe npeacraBieHne
3aBHCUMOCTEN (PU3NUIEeCKUX
BEJIMYMH APYT OT JApyra.
Henunelinas 3aBUCUMOCTD

" €C JIMHCapu3alua

MOTPEIIHOCTH.
Yemanasnuseams 63aumoceazu mexny
MaTEeMaTHYECKUM MOHSITHEM «IMHEHHas
(byHKUIUS» U JIMHEHHON 3aBHCHMOCTBIO
(U3HYECKUX BETUYHH JPYT OT IpyTra.
Hccnedosams u unmepnpemuposamso
rpaduKy JTUHEHHBIX 3aBUCUMOCTEH
(bU3NUIEeCKUX BETUYMH JIPYT OT JApyTa.
Pewams 3anaun Ha TOCTPOCHUE JTMHEWHBIX
rpaduKoOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JPYT OT APYTa 10 3aJaHHBIM
Habopam

HKCHEPUMEHTAIbHBIX JaHHBIX, OMPEAETATh 110
MOCTPOCHHOMY I'pauKyyTI0BOM

K03 (UILIMEHT U CBOOOJHOE Cl1araemMoe,

OLICHUBATh UX a0COJIFOTHEIE

N OTHOCUTCIIbHBIC TIOTPCIITHOCTHU

Onepuposamuv nonsmuamu.: Tpaduk
3aBUCUMOCTH OJTHOM (hHU3HUECKOU
BEJIMYUHBI OT APYIrOH, HEITMHENHAS
3aBUCUMOCTD, JIMHEApU3ALU

HEJIMHEHHON 3aBUCUMOCTH, IIJIOIIAAb
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oJ rpauKoM,
HOCTPOEHUE
KacaTeJIbHBIX

K rpaduKy (JSKITHs)

noJ rpag KoM 3aBUCHMOCTH,

KacaresbHast K Tpad)uKy 3aBHCUMOCTHB
IAHHOU TOYKE.

3namu nipaBuia MOCTPOSHUS rPahuKOB
3aBUCHMOCTEH (DPU3NUECKUX BEITMUUH JPYT OT
apyra, GU3HYECKUI CMBIC TUTOIAIHU 1101
rpaKOM 3aBUCUMOCTH U KacaTeJIbHOH K
rpaduKy 3aBUICUMOCTHB JAaHHOU TOYKE.
Cmpoumb UCXOAHBIC

Y JIMHEapU30BaHHbIEC TPapUKU 3aBUCHIMOCTEH
(bU3NYEeCKNUX BETUYMH JAPYT OT JpyTa,
KacaTeJIbHYI0 K TpauKyHETHMHEHHOM
3aBUCUMOCTH B JaHHOH TOUKE.

IIpumensms TIpaBUIIa MOCTPOCHUS

rpauKOB 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH JIPYT OT Apyra.

Onpedename 3HaYESHUS TUIOLIAINTION

rpaMKOM 3aBUCUMOCTH

1 yri0Boro koddduimenra

KacaTelbHOU K rpadKy HETMHEHHON
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1.7

N3mepenune
3aBUCUMOCTH

KOOPJAMHATHI TPAHUIIBI

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
MPSMOJIMHENHOE JIBUYKEHUE.

Koopaunara, Bpems, CKOpOCTb

3aBHCHUMOCTH B JaHHOM TOYKE,

OIICHUBATH UX aOCOJIOTHBIE
MOTPEITHOCTH.

Yemanasnuseamo 63aumocessu

MEXy MaTEMAaTUYECKUM MOHITHEM
«DYHKIHS ¥ 3aBUCUMOCTBIO (PU3NICCKUX
BEJIMYUH APYT OT Apyra.Hcciedosams u
unmepnpemuposamorpadGUKu HETHHEHHBIX
3aBUCUMOCTEH(DU3NIECKUX BEITUYHUH JIPYT
oT npyra.Pewams 3a1a4u Ha IOCTPOCHUE
JIMHEAPU30BaHHBIX TPa(UKOB
3aBHCUMOCTEHN (PU3NYECKUX BETUYHH JPYT
OT JIpyra 10 3aJJaHHBIM Habopam
AKCIIEPUMEHTAJIbHBIX JIAHHBIX,
OTIPEIENATH MO MOCTPOCHHOMY TpaduKy
YII10BOM KO GUIMEHT U CBOOOIHOE

cjiaracMoc, OIiCHUBAaTh UX a0COJIFOTHBIE

N OTHOCUTCIIBHBIC TIOTPCIIHOCTU

Onepuposamuv nonsmuamu.: Tpaduk
3aBHCHUMOCTH OJHON (PU3NYECKOM

BEJIMYUHBI OT IPYrOi, HEJIMHEHHAs
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1.8

00J1aCTH HAMOKAHUSIOT
BpPEMCHHU.
JIuneapuzanus

3aBUCHUMOCTH

(TIpaKTUKyM)

N3yuenune ynpyroro
rucrepesuca

(TpakTUKyM)

Cwita. 3mepenne cuitbl
JTMHAMOMETPOM. YTIpyTrue
¥ YaCTUYHO yHpyrue aedopmaluu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, IMHEAPU3ALIHSI
HEJIMHEHHOMN 3aBUCHUMOCTHU.

Cmpoums nTMHEapU30BaHHBIN rpaduK
3aBUCUMOCTH (PU3MUECKUX BEIUYHH JPYT

OT JIpyTa.

IIpumensimoy paBUIIa TOCTPOCHUS

rpauKOB 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH JIPYT OT ApyTa.

Onpeoensims 3HAYCHUS YTIIOBOT'O

K03 dunreHTa u CBOOOIHOTO

ciaraeMoro rpaduxa JMHEeHHOM
3aBUCHMOCTH, OLICHHBATh

uX abCONIIOTHBIE TIOTPEIIHOCTU. Hccnedosams
U uHMmepnpemupo8ams HeITMHEHHYIO
3aBHCUMOCTH KOOPIWHATHITPAHUIIBI 001aCTH
HaMOKaHUsl OyMaru oT BpEMEHH.

Hcnonv3zo6ams CEKyHIOMED U PYIETKY

Onepuposams nouamuamu. cuia,
nedopmanus, ynpyrui ructepesuc.
Ymems popmynupoBats 3akoH ['yka,

coOMpaTh IKCIIEPUMEHTATBHYIO
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OrtkioHeHus OT 3aKoHa ['yka.
I'uctepesuc. Pabora cuibiHa
MaJjoM U Ha KOHEUHOM
nepemeniennn. [ padpuueckoe

MMpEaACTaBICHUC pa6OTBI CHJIBI

YCTaHOBKY.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH JUTUHBI 00BEKTa OT BETHYUHBI
IPWIOKEHHOM K HeEMY cuiibl. Cmpoumb
HEJTMHEHHBIN Tpad)uK 3aBUCUMOCTH
(bu3MYECKUX BEIIMYHH JIPYT OT Apyra.
IIpumenamo ipaBUIIa MOCTPOCHUS

rpaUKOB 3aBUCUMOCTEH (PU3NICCKUX
BEJIMYUH JPYT OT JIpyra.

Hccnedosams u unmepnpemuposamso
HEJIMHEWHYIO 3aBUCUMOCTD JJIMHBI 00BEKTa
OT BEJIMYMHBI IPUITOKEHHONK HEMY CHUJIBI.
Onpedenamyp yroi HaKJIOHa

KacaTelbHOMN K IrpadKy HEJIMHENHOU
3aBHCHMOCTH B JIaHHOM TOUKE, MO0
rpauKoM, OLIEHUBATh A0COTIOTHBIEH
OTHOCHUTEJIBHBIE ITOIPEIIHOCTH 3TUX BEJIWYHH.
Hcnonvzosamsv CEKyHIOMED

Y TMHAMOMETD.
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1.9

Haxosxmenne Maccel
JIMHEWKU W IIIpHUILIa C
IIOMOIIIBIO
YpaBHOBEIINBAHUSA

ppIyara (MpaKkTUKyM)

AOCOJIIOTHO TBEPIOE TEJIO.
BpamarenbHoe ABHUKEHHE TBEPAOTO
Teaa. MOMEHT CHJIBI OTHOCHTEIIBHO OCH
BparnieHus. [1nedo cunbl. CroxxeHue
CHUJI, IPUJIO)KEHHBIX K TBEPAOMY TEIY.
IenTp TsKECTH TENa. Y CI0BUS

paBHOBECHUA TBEPAOT'O TCIIA. Ppruar

Yemanasnueams 63aumocesasu
MEXIy  OmpelesieHneM  (PU3NYECcKO
BEJIMYMHBI «MeXaHW4eckas pabora» Hu

rCOMCTPHUYCCKUM IMOHATUCM
«uiomaab 1o Fpa(i)I/IKOM 3dBUCHUMOCTH
BCJINYHHBI CUJIBI OT BCJIMYHMHBI

nedopMaIum)

Onepuposamv noHAMUAMU: MOMEHTCHIIBI
OTHOCHTEJIEHO OCH BPAICHHS,IIICYO

CHJIBI, IICHTP TSDKECTH TeJa, phlyar.

Ymems hopmyaupoBaTh NpaBUiIO0 MOMEHTOB,
YCIIOBHSI PABHOBECHS a0COFOTHO TBEPOTO
TCJIa, CKIaAbIBATbCHUIIBI, ITPUITOKCHHBIC K
TBEPJIOMY TEJTy,COOMPAThH
HKCMIEPUMEHTAJIbHYIO YCTAaHOBKY.
I1Ipugooums puUMepbl IPUMEHEHHUS
pBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH KOOPJAUHATHI TOUKH

OIIOPBI YPABHOBCIICHHOI'O pbIvara
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OT BEJIMUMHBI CUJIBI, IPUJIOKEHHOMK €ro
KOHILY.

Cmpoumb TUHEHHBIN TpaduK
3aBUCUMOCTH (PU3MUECKUX BETUUYUHAPYT
OT Apyra.

IIpumensamyo npaBuiIa IOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYUH JPYT OT Jpyra.

Hccneoosamv u unmepnpemuposamsy
3aBHCUMOCTbh KOOPAMHATHI TOUKH OIOPbI
YPaBHOBELIEHHOT'O pblyara

OT BEJIMUMHBI CUJIbI, IPUJIOKEHHOMK €ro
KOHILY.

Onpeodename 1o TpaduKy TMHEHHON
3aBHCHMOCTH 3HAU€HUs YTIIOBOTO
kod(duimenTa u CBOOOTHOTO CIaraeMoro,
OLICHUBATh a0COJIIOTHBIEU OTHOCUTEINIbHBIE
MOTPEIIHOCTH ITUXBEINYHH.
Hcnonvzosams MTUHENKY, a TAKXKe MITPULL C

JACIICHUAMUA IJIs1 H3MepeHI/IHO6’b cMma.

Pewams 3amauu o PaBHOBCCHUU pblyara



1.10 HgMepeHHe 2 I/IMHYJ'IBC CWJIbl © UIBMCHCHHEC NMITYJIbCAa Ol’lepI/lPOGCZI’I’Ib norAaAmuAmu. UMIIyJIbCCHIIbI,

Tena. 3aKoH COXPAaHCHUAUMITYJIbCA. HUMITYJIBC TCJId, KHHCTHYCCKAA SHCPTHUA

kod(duimenra

Kunernueckas sHeprusgamaTepuaibHOU MAaTEepUAIbHON TOYKH, TOTEHIIMAIbHBIE U

JHEPIreTUYECKUX ITOTEPBIPH

TOYKH. TeopeMa HCIMMOTCHUHAJIBHBICCUIJIBI, ITIOTCHIAJIbHAA

OTCKOKE IIapuKa

OT IMOBEPXHOCTHU

(mpakTUKyM)

00 U3MEHEHUU KMHETUYECKOM
SHEPTUU MaTEPUATBHON TOUYKH.
IToTrenumanbHbIe

Y HETIOTCHIIUAJIbHBIC CHJIBI.
[TorennuanbHas SHEPrUs.
[TorennuanbHast 3HEPrus TeIa

B O/IHOPOJIHOM TPaBUTAIIIOHHOMIIOJIE.
CBsi3b pabOTHI HETIOTEHLUAIBHBIX CUJT
C U3MEHEHUEM MEXaHUYEeCKOMH
SHEPrUU CUCTEMBI Tel. 3aKOH
COXpaHEHHsI MEXaHUIECKOM SHEPTHH.
VYrpyrue u HeynpyruecTOJIKHOBEHHUS.

BuyTpenHsis sHeprus Tena

SHEpIrus
(B T.4. T€Na B OAHOPOJHOM
IPaBUTALMOHHOM I10JI€), YIIPYyTUEn
HEYIpPYTrue CTOJIKHOBEHHUS.

Ymems hopmynupoBath 3aK0H
COXpaHEHUS UMITYJIbCa U TEOPEMY

00 M3MEHEHUU KUHETUYECKOM SHEpruu

MaTepHaﬂLHOﬁ TOYKHU, AaBATh OIIPCACIICHUC

MOTEHIIUATBHBIX
Y HETIOTEHITUATBHBIX CHUIT,
(bopMyTUpOBaTh 3aKOH COXpPaHEHUS
MEXaHUYECKON SHEPTUH.

IIpusooumys npumepsi ciiydaes,

KOTIa UMITYJIBC TeJIa COXPAHSIETCIUITN
HE COXpaHseTCs, KOorja MeXaHu4ecKas
SHEPTHUsl CUCTEMbI COXPAHSAETCS WU HE

COXpaHSETCs,

YIPYTUX U HEYIPYTUX CTOJIKHOBEHHUH.
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Hroro no pazneny

20

Dopmynruposams TAIIOTE3Y O XapaKTepe
3aBHCHMOCTH BBICOTHI OTCKOKA LIapUKa 110CJIe
COYyJlapeHusi C TOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIAa OT BBICOTHI cOpoca.
Cmpoumb TUHEUHBIA U HEITMHEHHBIN
rpauK 3aBUCHMOCTH (PU3NIECKUX

BEJIMYUH APYT OT Apyra.

Ilpumensimob paBUIIa IOCTPOEHUS

rpaduKoB 3aBUCUMOCTEN (PUBUUECKUX
BEJIMYUH APYT OT ApyTa.

Hccneoosamv u unmepnpemuposamso
3aBHCHMOCTb BBICOTBI OTCKOKA ILIaPUKAIIOCTIE
COyZAapeHus C OBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI cOpoca.
Hcnonvzosams pynerky.

Pewams 3anaun 00 aOCOIFOTHO
YIOPYTUX U a0CONMIOTHO HEYIPYTHUX

COyAapeHusIx
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Pa3nen 2. MoJiekyJisipHasi pu3nKa 4 TEPMOTUHAMHUKA

2.1.  Ompenenenue 2 KonuuecTBo TEmioThL. Onepuposams noHAmMuUAMU. KOTUIECTBO
TEIIOEMKOCTHU TennoeMkocTh Tena. Y ienbHasu TEIJIOTHI, TETNIOEMKOCTD TeJla, YAeIbHAsH
TBEPAOIrO  Tela MOJIIpHAs! TETJIOEMKOCTU MOJISIpHAsi TEIJIOEMKOCTHU BELIECTBA, TEIIIOBOE
(mpakTUKyM) BellecTBa. Y paBHEHHUE TEIIIOBOTO paBHOBECHE.

Oananca. TerioBoe paBHOBeCHE Ymems hopmynupoBaTh ypaBHEHHE

TEIUIOBOrO OanaHca, coouparb
HKCIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepwvi Te,

00J1a1aI0MINX OJTMHAKOBOM
TEIJIOEMKOCTBIO, HO PA3JIMYHON
YIIEeINBbHOM TEIIOEMKOCTBIO.

IIpumensimy ypaBHEHHE TEIJIOBOTO OanaHca
JUISL OMMCAaHUsI IPOIIecca TeImI000MeHa
TBEPJOTO TeJa C BOJIOM.

Hccnedosams TeninoodMeH

MEKTY TBEPBIM TEIIOM U JKHJIKOCTIMHU
UHMepnpemupos8ams Pe3yabTaThl ITUX
OTIBITOB.

Onpedenamp TEIIOEMKOCTh TBEPIOTOTENA
Ha OCHOBaHHMH PE3YJbTaTOB

OIIBITOB ITO0 U3YYCHUTIO TEeII000MeHa
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2.2.

N3mepenune
TEMIIEPATypPbl PYK
JKCIIEPUMEHTATOpa
U J1aBJIEHUs, KOTOPOE
MOT'YT CO3aTh

€ro JerKue

(mpakTUKyMm)

JaBnenue, 00beM, TEeMIIepaTypa,

KOJIMUECTBO BelllecTBa. M eannpHbINATa3.

YpaBHenue MenpeneeBa—
Knaneiipona. ['a30BbIie 3aKOHBI.
I"a30BbIi1 TEpMOMETD

MEX1y TBEPBIM TEJIOM U JKUJIKOCTSIMHU C
pPa3HBIMU TEMIIEpATypaMH, OLICHUBATh
a0COJIIOTHYIO M OTHOCUTEIIbHYIO
MOTPEIHOCTH U3MEPEHHON BEJTUYHHBI.
Hcnonvzoeams TEPMOMETD.
Yemanasnueams 63aumoceasu

MEXly 3aKOHOM COXPaHEHUs SHEPIUUU

ypaBHEHHEM TEIJIOBOTO OajaHca.
Pewamw 3anaun Ha NpUMEHEHNE

YpaBHEHHUS TEIUIOBOTO OaiaHca

Onepuposams nonamusamu.: JaBICHUE,
00BeM, TeMIieparypa, KOJIMYeCTBO BEIECTBa,
HUjealILHBIN Ias.

Ymemyw 3anuceiBaTh ypaBHEHUE
MenneneeBa—Kianeiipona,

(hopMyIUpOBaTh Ta30BbIE 3aKOHHI,

coOuparh SKCIIEPUMEHTATILHYIO

YCTaHOBKY.

3name yCTPONCTBO M MPUHIUI PaOOTHI

ra30BOr0 TEPMOMETPA.
I1Ipugooums npumepsl IOBEACHUS Ta3a
MIPU U3MEHEHUH €T0 JaBJICHUS, 00BheMa,

TEMIIEPATYPHI.
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2.3.

DddexTrBHBIN

K03 HULUEHT
KECTKOCTHU CHUCTEMBI.
Onpenenenne MOayIs
FOnra nmpoBosnoku

C TMIOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyroi nedopmaruu
(mpakTUKyM)

Hedopmaruu TBEpAOTO TENA.
Pactsixenne u cxxarue. Moaynb

IOnra. Ynpyrue u neynpyrue
nedopmaruu. [Ipegen ynpyrux
nedopmaruii. 3akoH ['yka.

MoMEHT CHIBl OTHOCHTEILHO OCH
BpawmeHus. Ilmedo cunbl.  YcnoBus

paBHOBECHUSA TBECPAOI'O TCIIA. Peruar

llpumensamo TUHENKY U CEKYHIOMED.
Onpeoenamp TeMIepaTypy 1 JaBiIeHHUE
MJICANBHOIO Ia3a Mo pe3yibTaTaM OINBITOB C
CaMO/ICJIbHBIM I'a30BbIM TEPMOMETPOM.
Hcnonvzosamov TUHENKY

Y CaMOJIETIbHBIN Fa30BbIi TEPMOMETP.
Yemanasenueamo 63aumocesazu mexny
BHEIIHUMH U BHYTPEHHUMU
MakporapameTpamMmu
TEPMOJMHAMUYECKON CUCTEMBI.
Pewams 3a1aun Ha IpUMEHEHHE

ypaBHeHus1 MenneneeBa—Kianeitpona

Onepuposams noHAMUAMU: YIPYTHEN
Heynpyrue nedopmanuu,

npeen ynpyroi aedopmaruu, MOaymb
KOHra, MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpallcHus, IJICYOCUIIbI, pbIyar.

Ymems popmynupoBats 3akoH ['yka amns
nedopmaruu pacTsHKEHHST OJTHOPOTHOTO

CTEPIKHA C ITOCTOAHHBIM

MOMNEPCYHBIM CCUCHUEM, YCIIOBHUE
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paBHOBECHsI aOCOJIFOTHO TBEPAOTO Tea,
coOupaTh SKCIIEPUMEHTAILHYIO YCTAaHOBKY.
1Ipusooumys npumepsi ynpyrux

U HEYINpYTrux Jaeopmaiuii, MaTepragoBc
pa3iauuHbIMU MoaysiMu FOHra.
Ilpumensamo 3akoH I'yka 1 pacuera
nedopMaluu pacTKEHHs POBOJIOKH.
Hccnedosams 3aBUCUMOCTD YAJIUHEHUS
IIPOBOJIOKU OT BEJIMYMHBI PaCTATUBAIOLIEH ee
CHJIBI

U UHMepPnpemupoB8ams

MOJITy4YEHHBIE PE3yJIbTaThI,

B TOM YHCJIE JUIs ONPEJEIICHUS ITpeena
ynpyroit aedopmarum.

Onpeodensims monynb FOHra nmpoBoJIOKMHA
OCHOBaHUU PE3YyJIbTATOB OIBITOB

10 PACTSYKEHUIO TPOBOJIOKU

C TIOMOIIBIO PA3JIMYHBIX M0 BETUUUHECHII,

OIICHUBATh a0COIOTHYIO
¥ OTHOCHUTEJIBHYIO O PEIIHOCTh

n3MepenHoro moayis FOHra.
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2.4.

N3mepenue
kod(durmenra
MTOBEPXHOCTHOTO
HATSDKEHHS] METOJIOM

OTpHbIBA (IPAKTUKYM)

IIoBEepXHOCTHOE HATSKEHHUE.
Koaddurment noBepxHOCTHOTO
HaTspKkeHus. Criia TOBEpXHOCTHOTO
HaTsDKeHHs. KanmuisipHbie
apreHus. JlaBnenue

M0]T ICKPHUBIIEHHOHN MTOBEPXHOCTHIO

x)uakoctu. Popmyia Jlanmaca

Hcnonv306ams HEPABHOIUICUHI pbIYar JJis
YBEJIMYEHUS CUJIbI U NlepeMelenus. Pewams
3aJjauu Ha IpUMeHeHue 3akoHal yka s

pacuera pacTsHKCHUS

Y C)KaTHs CTEP KHEN

Onepuposams NOHAMUAMU.

MMOBEPXHOCTHOE HATSHKCHHE,

KOA((HUIIMEHT MTOBEPXHOCTHOTO HATSKCHHSI,
KanuJUISipHBIC SIBJICHUS. Y Memsb 3alUChIBaTh
dbopMyIy AJisl CUIIBIIIOBEPXHOCTHOTO
HaTshKeHHsI, hopmyiry Jlammaca st
ONpeAENICHU IaBJICHUS MOJI UICKPUBICHHOU
IMOBEPXHOCTHIO

KUAKOCTH, COOMPATH

AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
I1Ipugooums npumepsi TOBEPXHOCTHBIX
SIBJIEHUW U KaITWJUISIPHBIX SBJICHUM.
Ilpumensimo METOZT OTPBHIBA PAMKHOT
MMOBEPXHOCTHU KHUIKOCTH

JUIs u3MepeHust KoapduureHta
MMOBEPXHOCTHOT'O HATSIKEHUS )KUIKOCTH.

Hccneoosamop 3aBUCHMOCTD BEJTHUMHEI
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2.5.1.

Ornpenenenue TOYKU

POCHI (ITPAKTUKYM)

HaceliieHHbIe ¥ HEHACHIIICHHBIE M1APHI.
KauecTBeHHas 3aBUCHMOCTBILNIOTHOCTH
Y JJaBJIEHUS HACBIILIEHHOIO ITapa

OT TEMIIEpaTypHl,

WX HE3aBUCUMOCTH OT 00BbeEMa

CHUJIBI, HEOOXOIMMOM [Tl OTPBIBA

OT OBEPXHOCTH BOJIbI TPOBOJIOYHOM
paMKH, OT ee epruMeTpa

U UHMePnPemupoB8amy Pe3ynbTaThl
MPOBEJICHHBIX U3MEPEHUH.

Onpeodensimov K03PHUIUESHT TOBEPXHOCTHOTO
HATSHKCHHSI XKUJIKOCTHUIIO PE3YJIbTaTaM
MIPOBEJICHHBIX U3MEPECHUM, OLICHUBATH
abCOIOTHYIO

Y OTHOCUTENBbHYIO MOTPEHIHOCTh
W3MEPEHHOW BEITUYUHBI.

Hcnonvzo6amsb peryar Uist CO3aHUSCHITBI

3aJ1aHHOM BEJINYMHBI.
Pewamw 3anaun Ha TpUMEHEHUE
(OpPMYJIBI JJ1sS CUITBI IOBEPXHOCTHOTO

HaTspKeHus U popmyssl Jlamnaca

Onepuposams nOHAMUAMU. HACBIIEHHBII
Y HEHACBHIIICHHBIN MMap,BIIAJKHOCTh BO3/1yXa,

abcomroTHas
A OTHOCHUTENIbHAS BIIAXKHOCTb.
Ymems kauecTBEHHO ONIUCHIBATH

3aBUCUMOCTD IINIOTHOCTH U JaBJICHUA

78



HACBIIIICHHOT 0 n1apa. BiaxxHocTs
BO31yxa. AOCOOTHAS

1 OTHOCHUTCJIbHAA BJIA)KHOCTD

HACBIIIEHHOTO TIapa OT TEMIIEPATYPhI,HX
HE3aBHCUMOCTh OT 00beMa HACHIIIEHHOIO
napa, coouparb

IKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooumsv npumepsbt HACHIIIEHHOTON
HEHACHIIIICHHOTO Iapa.

Hccrnedosams iporiecc BBITIAJICHUAS POCHI
[IPY TOHIKEHUHU TEMITePATYPBIBIKHOTO
BO3/yXa

U UHMepnpemuposams NMOIIy4eHHbIE
PE3YIIbTATHI.

Onpeodensime 10 NOITYYEHHBIM
AKCIIEPUMEHTATbHBIM JaHHBIM
TEMIIEPATYpPy TOUKY POCHI, U 3aTE€M,C
IMOMOIILIO TaOJIUIIEI 3aBUCHMOCTH
JTABJICHHSI HACBIIIICHHOTO TIapa BOJBIOT
TEMIEPATYPhI, OTHOCUTEITHHYIO
BIIQXKHOCTH BO3/1yXa, a TAKXKe
a0COJIIOTHBIE M OTHOCHUTEILHEIE
MOTPEITHOCTH 3TUX BEITUYHH.
Hcnonvzoeams TepMOMETP.

Pewamo 3aJa4 Ha BBIYHUCIICHHUEC
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2.5.2.

3HaKOMCTBO
C DJIEKTPUYECKUM

KOHJIGHCATOPOM

(mpakTUKyM)

DIIEKTPUUECKU 3apsI.
DNEeKTPUUECKOE IOJIE.
HanpsikeHHOCTD U TOTEHIIHAT
ANEKTPUYECKOro noJisi. Pa3HOCTH
MOTEHLIMAJIOB U HaNpsKEHUE.
H3mepenue HanpsiKeHHs..
BoasT™merp. Konnencarop.
DNEKTPOEMKOCTh KOHJIEHCATOPA.
[TapannensHOE

U TIOCJIEIOBATENIbHOE COETUHEHHE

KOHJICHCATOPOB

aOCOJIFOTHOM ¥ OTHOCUTEIBHOMI

BJIA’)KHOCTHU

Onepuposamv NOHAMUAMU:

AIIEKTPUYECKHUH 3apsiL, FIMEKTPUIECKOCTIONE,
HaNpPsHKEHHOCTD U MOTEHIIHAII
AIIEKTPUYECKOTO T10JIsA, Pa3HOCTh
NOTEHIIMAJIOB M HANPsDKEHHE,

KOHJICHCATOP, DJICKTPOEMKOCTh
KOHJICHCATOpA.

Ymemb BEIMUCIATH 3apsi/i KOHAESHCATOPAIIO €ro
AIEKTPOEMKOCTH

U HANIPSOKEHUIO, IPUMEHSTH (DOPMYIIbLAIIS
pacdera IEeKTPOEMKOCTH

IIPHU MOCIIeA0BATETLHOM

U MapajyieIbHOM COEAMHEHUH
KOHJICHCATOPOB, COOMPATh

AIIEKTPHUYECKYIO TETb.

IIpusooums npumepsi NOCIENOBATEILHOTO U
napaieIbHOr0COeTUHEHU S
KOHJICHCATOPOB.

Hccnedosamsb 3aBUCHIMOCTh

HAIPsKCHUSA HA KOHACHCATOPEC
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Hroro no pazneny

Paznen 3. DiekTpoaMHaMuKka.
3.1.  Uzydenwme mporiecca

pa3psAAKH KOH/IEHCATOpa
(mpakTUKyM)

DIIEKTPUYECKUI 3aps .
DIJIEKTPUYECKOE TOJIE.
HanpspkeHHOCTD M TOTEHLIMA
AJIEKTpUYecKoro nois. Pasnocts
MOTEHIIMAJIOB U HaMpsHKEHHE.
OJ1C nucrounuka Toka. Mzmepenune

HanpsbkeHus. BonbTmeTp.

OT €ro 3JEKTPOEMKOCTH

U UHMepnpemuposamsy Pe3yabTaTbIITOTO
IKCIIEPUMEHTA.

Onpedensimp OTHOILICHUE
AIIEKTPUYECKUX EMKOCTEH IBYX
KOHJICHCATOPOB TI0 U3MEPEHHBIM
3HAYCHUSM HANPsDKEHUS HA HUX,
OIICHUBATh a0COTIOTHBIC

Y OTHOCHUTEJIbHBIE MOTPEIIHOCTH
HU3MEPSEMBIX BEIIMYUH.
Hcnonvzosams BOTLTMETD.

Pewams 3amaun Ha COCTUHCHIE

KOHACHCATOPOB

Onepuposamsb NOHAMUAMU.
ANEKTPUUECKUH 3apsifl, HIEKTPUUECKOETIOE,
HaIPSKEHHOCTh ¥ OTEHIINAI
AIEKTPUIECKOTO TIOJISI, Pa3HOCTh
MOTCHIUAJIOB U HAIIPSAXKCHUC,

OJ1C uctoyHuka ToKa, KOHACHCATOP,

QJICKTPOCMKOCTb KOHJICHCATOPAa,
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Konnencarop. D1eKTpoeMKOCTh
KOHJIEHCATOpa. DIIEKTPUUIECKOE
conpoTuBiieHue. 3akoH Oma Jist
IIOJIHOM (3aMKHYTO)
ANEKTPUIECKOM IIETIH.

KOHI[GHC&TOp B IICIIK ITIOCTOAHHOI'OTOKA

AIIEKTPUYECKOE CONPOTUBIIEHUE. Ymemb
dbopmynupoBath 3akoH OMaaiis MOTHOM
(3aMKHYTOH)

AIIEKTPUYECKON LIENH, BEIUUCIISITH3aPSLI
KOHJICHCAaTopa

IO €ro JEKTPOEMKOCTH

U HapsKEHUI0, COOMpPATh
AIIEKTPUYECKYIO LIEIb.

IIpusooums npumepsi NOBEACHUS
KOHJIEHCATOPa, BKJIOYEHHOT'O B LIENb
IIOCTOSIHHOT'O TOKa.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHUMOCTH CHJIbI TOKA OT BPEMEHHU NIPU
pa3psiKe KOHJIeHcaTopa

4yepes pe3nucTop.

Cmpoumbw rpadvK 3aBUCUMOCTH CHUJIBITOKA

OT BPEMEHM IIPU Pa3psAIKE

KOHJIEHCATOpa yepe3 pe3uctop. [lpumenamo

npaBuiia MOCTPOCHUS rpauKOB
3aBUCUMOCTEH (PU3MUECKUXBEIUYUH APYT

OT Jipyra.

Hccneoosamsp 3aBUCUMOCTD CUJIBI TOKA
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3.2.

Onpenenenue
YACIBHOTO

COIIPOTUBJICHUA

Cuna toka. Hanpsbxkenue. 3akoHOma
JUISl y4acTKa IETIH.

9H€KTpI/I‘-ICCKO€ COIIPOTUBJICHUC.

OT BPEMEHH IIPH Pa3psIKe
KOHJICHCATOpa Yepe3 Pe3UCTopu
UHmMEPNPemupo8ams 3Ty
3aBUCUMOCTb.

Onpedensims 3NEKTPOEMKOCTh
KOHJIEHCATOopa,

BBhIpaXkasi €e uepe3 yrioBoi

K03 (UIIMEHT KacaTeIbHOU K rpaduKy
3aBHCUMOCTH CHJIBI TOKA Pa3psiiKu
KOHJIEHCATOpa OT BPEMEHH,
OLICHUBATh a0COIIOTHYIO

¥ OTHOCUTENBHYIO MOTPEITHOCTh
AIIEKTPOEMKOCTH.

Hcnonv3z06amb BOTBTMETPU
CEKyHJIOMEp.

Yemanasnueams 63aumoceszu.

Pewams xadecTBEHHEIC 3aga4un
0 KOHACHCATOpax, BKIIFOYCHHBIX B IICTIb

IIOCTOAHHOI'O TOKa

Onepuposams NOHAMUAMU.
CHUJIa TOKa, HaMpsKEHUE,

SJICKTPHYCCKOE COIIPOTUBJIICHHUC,
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Marepualia IpoBOJIOKU

(mpakTUKyM)

3aBUCUMOCTb COTIPOTHUBIICHUS
OJHOPOJHOTO IPOBOTHUKA

OT €ro JUIMHBI U TUIOIIAAN
HONEPEYHOr0 CEUCHHUs. Y IeJIbHOE

COIIPOTHUBJICHUE BEIICCTBA

y/1eJIbHOE CONTPOTUBIICHUE

BEILIECTBA.

Ymems popmynuposats 3akoH Oma st
y4acTKa ey, 3aUChIBaTh (DOPMYITY st
3aBHCHUMOCTH COIIPOTUBIICHUS
OJIHOPOAHOTO MTPOBOJAHUKA OT €TO JUIMHBI
Y TUIONIA/IH MTOTIEPEYHOT0 CEUCHHUS],
cOOMpAaTh PIEKTPUUYECKYIO 1ETIb.
IIpusooums npumepul BEIECTBC
Pa3IMYHBIM yISTbHBIM
COTPOTHBIICHUEM.

IIpumenamos METOJ U3MEPEHUS

MaJIbIX AJIEKTPUIECKUX

COIIPOTUBIICHU.

Hccnedosams 3aBUCUMOCTD

HATPSDKEHUS MEXTy KOHIIAMH OTpe3Ka
MIPOBOJIOKU OT IJIUHBI 3TOTO OTPE3Ka

U UHmMepnpemuposams pe3yabTaTbl
MIPOBEJICHHBIX H3MEPECHUM, BEIYUCIIATH

QJICKTPHUYCCKOC COMTPOTUBIICHUC OTPC3Ka

IMPOBOJIOKH 110 UBMCPCHHBIM 3HAYCHUAM
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3.3.

N3mepenue BoibT-
aMIIepHOU
XapaKTEPUCTUKHU
IOJIYTIPOBOJHUKOBOTO

nuoja (MpaKkTUKyM)

[TonynpoBoauuku. CoOCTBEHHASTU
MIpUMECHAas MPOBOJIUMOCTh
MOJIYITPOBOJIHUKOB.

CaoiicTBa p-n-nepexona.

[TomynpoBOAHUKOBBIN A0

CWJIBI TOKA U HanpsbkeHus. Onpeoensimy
yIIeIbHOE CONPOTHBIIEHUEMAaTEpraa
HPOBOJIOKH IO U3BECTHBIM JUIMHE, TUAMETPY
Y CONIPOTHBIICHUIO, OIICHUBATh a0COIIOTHYIO
¥ OTHOCHUTEJIBHYIO TOTPEUTHOCTD

YIIeIBHOTO COTPOTUBIICHUSI.

Hcnonvzoeams MyIbTUMETP B PeKUMax
BOJIETMETpA U aMIIEpPMETpPa, THHEHKY,
MHUKPOMETP.

Pewams 3anaun Ha 3akoH Oma

AJI y4aCTKa HETIM U Ha 3aBUCUMOCTD

COIIPOTHUBJICHHA OTPEC3Ka ITPOBOJIOKH

OT €T0 XapaKTCPUCTHUK

Onepuposamv noHamusamu.
MOJIYIIPOBOTHUK, COOCTBEHHAsIH
IIPUMECHAsk IPOBOAUMOCTD,

P-N-niepexo, MoJIynpOBOIHUKOBBIANO.
Ymems 00BSICHATH PUPOLY
cOOCTBEHHOM U MPUMECHOI
IIPOBOJIMMOCTH, CBOMCTBA

p-N-niepexoia, NPUHIKN JEHCTBUSA
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HOJIyIIPOBOIHUKOBOI'O M0/1a,ET0
(GYyHKLIMOHUPOBAaHUE

IIPU BKJIFOUYEHUH B 3JICKTPUYECKYIO LIEIb
HOCTOSIHHOT'O TOKA B IPSIMOM

¥ B 00paTHOM HampaBlIeHUH, COOMPATh
AIIEKTPUYECKYIO LIETb, YUTATh
MapKUPOBKY MOJIYTIPOBOIHUKOBOIO
JMo/a.

1Ipugooums npumeps NCNOIB30BAHUS
MIOJIYTIPOBOJJHUKOBOTO JIN0/1a

B DJIEKTPUUYECKUX LEeNAX. Popmynuposams
TUIIOTE3Y O XapaKTepe3aBUCUMOCTH CUJIbI
TOKAa, TEKYIIET0 Yepe3 MOIyIPOBOJHUKOBBIN
AUOona,

OT [MOIAHHOT'O Ha HETO HANPSKEHUS.
Cmpoumb 3KCIEPUMEHTAIBHO BOJIBT-
aMIIepHYyIo XapakTepucTtuky (BAX)
IIOJIYTIPOBOJHUKOBOTO JUOJA

IIPY €r0 BKIIOYEHHUH B DJIEKTPUYECKYIOLIETIb
MOCTOSIHHOTO TOKA B IPSMOM

U B 00paTHOM HampaBJICHUH.

Ipumenamyo nipaBuIIa IOCTPOCHUS

rpapMKOB 3aBUCUMOCTEN (PU3HMUECKUX

86



Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

34

BEJIMYUH JPYT OT JpyTa.
HUccreoosams BAX

IIOJIyIIPOBOJHUKOBOTO AMOA,
BKJIFOUEHHOTO B 1I€TIb IIOCTOSHHOTO TOKAaB
HpSIMOM U B 0OpaTHOM HaIPaBICHUU

U UHMePnPemupo6amb

3Ty 3aBUCUMOCTb.

Onpedensimpb 3NEKTPUIECKOE COMPOTUBIICHHUE
[I0JIYTIPOBOJIHUKOBOTOJIO/1a IIPU IAaHHOM
3HAYEHUU

HaInpsKEeHUs1, OLIEHUBATh a0COIOTHYIOU
OTHOCHUTEJIbHYIO MIOIPEUTHOCTh

3TOHN (U3NUECKON BeTUUUHBL. Mcnoav3oeamy
BOJIETMETP, aMIIEPMETP,1IEPEMEHHBIN
pE3UCTOp, MAKETHYIO IJIaTYy,
ITOJIYIIPOBOTHUKOBBIN JTHOJ.

Pewamy 3anaun Ha neny NOCTOSITHHOIOTOKA
P HAJIMYUU B HUX U/1€aJIbHOTO

Anoga
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11 KJIACC

Haumenosanue

Ne KomuuectBo
pa3iesioB U TEM

/1 4acoB
y4eOHOro mpeameTa
Pa3nes 1. DnekTpoauHamMuka
1.1. | OueHka BeIMYNHBI 2
TOPU30HTAIBLHON
COCTAaBJIIOIIEH
MarHMTHON MHTYKIIUU

MArHUTHOTO TOJIS 3EMIA

(mpakTUKyM)

[IporpamMMHoOe coniep:kanue

MaruuTHOe noJie. Bektop MarHuTHoM
uHaykuud. [IpuHnun cynepno3unumn
MarHUTHBIX NoJiel.JIMHuM MarHUTHOM
WHIYKIUH.

MarauTHO€ 1oJie KaTymKuc

TOKOM

XapakTepucTuka JesiTeIbHOCTH

o0yJarmuxcs

Onepuposams nowsimusamuy: MarHUTHOETIOJNE,
BEKTOP MarHUTHOW WHAYKIUH, THHUN
MarHUTHON WHIYKIUH.

Ymems popmMynupoBaTh TPHHIIHIT
CYIEPIIO3UIIMHA MAarHUTHBIX TIOJICH,
n300paxaTh TUHUN UHTYKIIUU
MarHUTHOTO TIOJISl KATYITKHA C TOKOM,
coOupaTh FIKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

Ipusooums npumepst NPUPOTHBIX
00BEKTOB U TEXHUYECKHUX YCTPOHCTB,
SIBIISTFOIIIUX CSI HCTOYHUKAMHM
MOCTOSIHHOTO MarHUTHOTO TIOJIS.
Ipumensamos TPUHIIUTI CYTIEPIIO3ULIUN
MArHUTHBIX MOJIEH.

Hccneoosams NpOCTPaHCTBEHHYIO

OPHUCHTAUIO BCKTOpA HHAYKIIUHN
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MarHUTHOTO IOJIsI, CO3/1aBaEMOT0

Ha OCH COJICHOUIA ITPH CYTEPIIO3UITUH
MarHUTHOTO TOJIS 3eMJIM U MarHUTHOT OTIOJIS
COJICHOM]Ia, B 3aBUCUMOCTH

OT CHJIBI TOKA B BUTKaX COJICHOMJA U
uUHmMepnpemupo8ams TorydeHHbIE
pE3yJIbTAaTHI.

Onpedensmo 10 pe3ylibTaTam
IPOBEICHHOI0 SKCIIEPUMEHTA MOIYJIb
TOPH30HTAILHOW COCTABJISIONICH

BEKTOpa MarHUTHOW WHTYKIIMH MAarHUTHOTO
1oJ1s1 3eMJTH, OLIEHUBATh a0COIOTHYIO U
OTHOCHTEIIbHYIO MOTPEUTHOCTh N3MEPEHHON
(bU3NIECKONBETUYNHBI.
Hcnonv306ams xoMI1ac, COIICHOU,
1a00paTOPHBIH OJIOK MUTaHUS,
TPaHCTIOPTHP.

Pewamyp 3amaun Ha TpUMEHEHHUE TPUHITUTIA
CYTNEPITO3UIIHA MarHUTHBIX

nonei
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1.2.

N3mepeHne 3aBUCUMOCTH
BEIIMYUHBIMAarHUTHOU
UHIYKIIMA MarHUTHOTO
I0JI1 MAarHUTA OT

paccTosHUA(IIPAKTUKYM)

MaruuTHO€ noJie. BekTop MarHuTHoOM
UHAYKIUU. JIMHUM MarHUTHOU
UHAYKIMKA. MarHuTHOenoJie

IIOCTOSAHHOI'O Mariura

Onepuposamv nowsimuamuy: MarHUTHOETIOJE,
BEKTOP MarHUTHOW WHAYKIUH, THHAN
MarHUTHON WHIYKITUH.

Ymemwb n300paxkaTh TUHUN UHIYKIIHHA
MarHUTHOT'O TT0JIsI TOCTOSIHHOTO MarHuTa,
cobupath

IKCIIEPUMEHTAILHYIO YCTAaHOBKY.
IIpusooums npumepvi NPUPOTHBIX
00BEKTOB U TEXHHUYECKUX YCTPOUCTB,
SIBJISTFOIIUX CSl HCTOYHUKAMH

HIOCTOSTHHOTO MarHUTHOTO TIOJISL.
Ipumensmo cmapTdoH

C MPeAyCTAaHOBIEHHBIM MIPOTPAMMHBIM
obecrieueHneM Ik U3MEPEHUS BETHUHNHBI
MarHMTHOTO TIOJISI, IIPAaBUIIATIOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYUUH APYT OT Apyra. HMcciedosamo
3aBUCHMOCTD BEJTMUNHBIMATHUTHON
WHIYKIIAA MarHUTHOTO TIOJIST TOCTOSTHHOTO
MarHuTa

Ha ero MPOJOIBLHON OCH CHMMETPHUH

OT PAaCCTOAHUA MCKIAY HCHTPOM
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1.3.

HaOmronenue
MAarHuTHOTI' O

rHcTepe3nca

(mpakTUKyM)

MaruauTHOe noJie. Bektop MarHuTHoOM
WHAYKIUU. JIMHUY MarHUTHOU
MHAYKIMHA. MarHuTHOENOJIE KaTYIIKH C
MOCTOSIHHBIM

TOKOM. MarHuTHoOE moJje

MarHuTa 1 TOYKOM U3MEPEHUI

U UHMEPNPemupo8ams NOJITy4CHHbIE
pe3yJIbTaThI.

Cmpoumb SKCTIEPUMEHTATBHO IpaduK
3aBUCUMOCTH MOJYJSl MArHUTHOW MHAYKIIMHI
MarHUTHOTO MOJIs

MOCTOSIHHOT'O MarHuTa

Ha €ro MPOJI0JILHON OCU CUMMETPUUOT
PacCTOSIHUS MEXAY HEHTPOM MarHuTa u
TOYKON U3MEpEeHui

(c yaeToM aOCOJTIOTHBIX IMOTPEITHOCTEN
U3MEPEHHBIX (PU3NUECKUX BEIUYUH).
Hcnonvzosams HTUIMHIAPUIECKUI
IIOCTOSIHHBIM MarHuT, JUHEHKY.

Pewams 3anaun Ha IpruMEHEHUE TPUHITUTIA

CYNEpIIO3NINN MarHUTHBIX

oJIeN

Onepuposamsb noHaAmMuaMU: MarHUTHOEIOJIE,
BEKTOP MarHUTHOW MHAYKIWU, TUHUU
MarHMuTHON UHIYKIIUHU, (eppOMAarHeTHK,
MarHuTHBIN

THCTEpE3HC.
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B BCIICCTBC. (DeppOMaFHeTI/IKI/I.

MarHuTHBII THCTEPE3UC

Ymems n300paxarh JIMHUN UHAYKIHH
MarHUTHOTO TOJISI KAaTYIIKU

C IOCTOSTHHBIM TOKOM, OOBSICHSITD
ABICHUS (heppoMarHeTuzMa

Y MarHUTHOT'O r'HUCTepe3nca, CoOupaTh
9KCHEPUMEHTAIbHYIO YCTaHOBKY.
1Ipusooums npumepsvr MaTEpUAIOB,
oOnanaromux GpeppoMarHuTHbIMU
CBOWCTBaMH.

Ipumensmo cmapTdoH

C MPeyCTaHOBJIECHHBIM NIPOrPAMMHBIM
o0ecriedyeHneM JIJIsl U3MEPEHHSI BETTMUNHBI
MarHUTHOTO TIOJISI, IPAaBUIIAITIOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH JIPYT OT Apyra. HMccredosamo
3aBHCUMOCTH BETMYMHBIMArHUTHON
MHIYKIIMM MarHUTHOTO TOJIst BOJIM3H TopLa
KaTyIIKH

C MOCTOSIHHBIM TOKOM, HAMOTaHHOHHA
(beppOMarHuTHBIN CepIeYHHUK,

OT CHJTBI TIPOTEKAOIIETO Yepe3 KaTYIIKy

TOKA U UHMePNPemuposams
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14

N3yuenue paboTsl
ANEKTPOABUTATENS U
JTMHAMO-MAIIUHBI

(vacth 1) (iexrust)

[TocTosiHHbIM TOK, cua Ammnepa(ee
HarpaBJIEHUE U MOAYIb),
3JEKTPOIBUTATEIb IOCTOSTHHOTO
TOKa, JMHAMO-MaIlliHa (TeHepaTop

IIOCTOAHHOT'O TOKa)

TIOJTYYCHHBIC PE3YJIbTaThI
KaK HaOJIOJICHUE MarHUTHOTO
THCTEepe3uca.

Cmpoumb 3KCTIEpUMEHTAIBHO TpaduK

3aBUCUMOCTH MOAYJIA MarHUTHOM HHAYKOWUH

MAarauMTHOTI'O ITOJISI KaTyHIKUC

(heppOMarHUTHBIM CEPICIHUKOM

OT CHJIBI ITPOTCKAOIICTO YCPE3 KATYIIKYTOKA

(c yueTom abCOTIOTHBIX MOTPEIIHOCTEN
U3MEPEHHBIX

(U3NYECKUX BEJTHYMH).

Hcnonv306amsb 1a00paTOPHBIN

HCTOYHHUK IMUTAHUA

Onepuposamv nonamusamu. Cuna
AMriepa, 2JIEeKTpOABUraTeNb, JUHAMO-
MallliHa.

Ymemw onpenenars Mmonynb

W HampaBJIeHWE CUIbl  Amrepa.
3nams  UCTOPUIO  U300peTEHUS
ANEKTPOABUTATEIS

U COBEPILIEHCTBOBAHUS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

N3ydenne paboTHI
AJIEKTPOABUraTeNss MU

JAWHaMO-MalllnHBI

(uacThb 2) (IPaKTHKYM)

[TocTosiHHbIM TOK, cua Ammnepa(ee
HarpaBJIEHUE U MOAYIb),
3JEKTPOIBUTATEIb IOCTOSTHHOTO
TOKa, JMHAMO-MaIlliHa (TeHepaTop

IIOCTOAHHOT'O TOKa)

Y TIPUHIUT IeHCTBUS
ANEKTPOABUTATENS TOCTOSSHHOTO TOKAH
JTUHAMO-MAaIIUHBbI.

Ilpusooums npumepvl IPUMEHEHUS
ANEKTPOABUTATENSI TOCTOSSHHOTO TOKAH
JUHAMO-MAaIIUHBI.

Onpedensamo HaNpaBleHUE BPAIICHUS
SIKOPSI AJICKTPOJIBUTATEIS IPU 33JAHHOM
HaIpaBJICHUU TPOTEKAHUS
INEKTPUYECKOTO TOKA B 0OMOTKAX
CTaHHHBI.

Pewams 3anaun o0 3neKTpoABUTATEIE

MMOCTOAHHOI'O TOKa U JUHAMO-MalInHC

Onepuposams nonamuamu. cuna Amiepa,

JIEKTPOJBUTaTeNb, TUHAMO-MAIIINHA.
Ymemos onpenenste MOyIIb

U HarpaBJieHHe CHIIbI AMIiepa,
coOupaTh KCIIEpUMEHTAIbHYIO
YCTAQHOBKY.

IIpusooums npumepsvl IPUMEHEHUS

QJICKTPOABUTATCIIA ITOCTOAHHOT'O TOKA
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Hroro no pazneny

10

U TUHAMO-MAIlIUHBI.
IIpumensamsb TEOPETUUECKUE CBEICHUI00
AJIEKTPOABUIaTENE TOCTOSHHOIO TOKA U O
JTMHAMO-MalllHe

JUIs1 OOBSICHEHHSI TPOBOAMMOIO
JKCIIEPUMEHTA.

HUccneoosams nBe 3aBUCHMOCTH:

1) CHJIBI TOKA, BbIpaOaThIBaeMOMN
FE€HEPATOPOM, OT BEIMYMHBI MOMEHTACHUJIBI,
MPUJIOKEHHOTO K €ro Baly;

2) BeNUUUHBI HAMPSAKEHUS, TOJAHHOTOHA
JJIEKTPOJIBUTATED,

OT YaCTOTHI €r0 BPAILICHUS

M MEXaHMYECKOM Harpy3Kh €ro Bajia u
UHmMepnpemuposanb MMOJIy4€HHBIC
pe3ybTaThI.

Hcnonvzoeams 31€KTPOMOTOD,
7a00paTOpHBI  MCTOYHHK  TUTAHMS,

peocTar, MYJIbTUMETP
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Pa3gen 2. Kosiedanus 1 BOJIHBI.

2.1.

W3yueHne 3aBUCUMOCTH
nepuoja Kojiebanui
JINHENKHU

Ha [WIMHAPUIECKOM
MMOBEPXHOCTHU

OT pajuyca ee

KPUBU3HBI (MIPAKTUKYM)

lMapmonnueckue koaedanms. 1x
KHHEMATHYCCKOC,

JUHAMUYECKOE M SHEPT€TUUECKOE
onucanue. [lepuoa u yacrora
koJjiebanui. [leproa manbrx
CBOOOIHBIX KOJIEOaHUN

MaATEMATHYCCKOI'O MassTHUKaA

Onepuposams NOHAMUAMU.:

rapMOHHUYECKHE KoJeOaHus,

MIePHO]] ¥ 9aCTOTa KOJICOaHUH.

Ymemv 3anuchIBaTh

Y MHTEPIIPETUPOBATh YPaBHCHUE
TapMOHUYECKUX KOJICOAHUH, TPUMEHATH3aKOH
COXPAaHCHHUS dSHEPTUU

JUTSL KOJIeOaTeIbHBIX MPOIIECCOB, COOMPATH
IKCIEPUMEHTAIBHYIO YCTAaHOBKY,

OOBSICHATB POJIb MAJIOCTHAMILIHTYIbI
KoJIeOaHUH.

Tlpusooumsv npumepwl KoneOATETHLHBIX
MPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHMOCTH TIEPHOJIa KOJICOAHHI JIMHEHKN
Ha IWIMHIPUYECKON MTOBEPXHOCTH OT pajinyca
€€ KpUBU3HBI.

Hccrneoosams 3aBUCUMOCTY TIEpHO/Ia
KoJIeOaHUH JTMHEHKH

Ha [MWTHHAPUICCKON TOBEPXHOCTH

OT paanyca €€ KpUBU3HLL
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2.2.

I/I3y‘-ICHI/IC 3aBUCUMOCTH

aMIUTATYIBI KOJIeOaHui

FapMOHI/I‘{eCKI/IC KoJIeOaHMsI.

AMIUTATY/IA, IEPUOJT U YaCcTOTa

U UHMepnpemupo6amy OTYICHHYIO
3aBUCHMOCTb.

Cmpoums rpaduk 3aBUCUMOCTH
neproja KojaeObaHuil THHEHKH

Ha [MJTUHIPHYECKON TTIOBEPXHOCTHOT

paanyca €€ KpHUBU3HBI

" JIMHCAPHU30BbIBATH 3Ty 3aBUCUMOCTDH (C

y4€TOM a0COJIOTHBIX ITOIPEIIHOCTEN
U3MepSAEMBbIX PU3NYECKUX BEJTHMYMH).
Ipumenamo nipaBuiIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3UUECKUX

BCJIMYUH APYT OT Apyra.

Hcnonvzosamsv MTUHENKY, CEKYHAOMED.

Yemanasnusamo 63aumocesnzu mexny
KMHEMATHYECKUM, JTUHAMHYECKAM U
JHEPreTHICCKUMOITUCAaHNEM
TapMOHHYECKHUX

KOJIEOAHUH.

Pewamov 3anaun Ha TrapMOHHUYCCKUC

KOJIeOaHus

Onepupoeamb NOHAMUAMU.

rapMOHHYECKUE KoJleOaHus,
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MIPY’KMHHOI'O MasiTHUKAOT

BPEMEHHU

(TIpaKTUKYM)

KOJIeOaHUd.
[ToHsiTHE O 3aTyXaKOMUX

KOJIcOaHUAX.

aMIUIUTY/1a, IEPUOJ U 4acTOTa

KoJeOaHui, 3aTyXxaHHe KOJICOaHHIA.

Ymems 00BACHATH 3aTyXaloye
Kosie0aTenbHbIe TPOIECCHI C MO3UINN

3aKOHA U3MEHEHHUS MEXaHUYECKOM Hepruu,
cobupatb

HKCHEPUMEHTAIBHYIO YCTAaHOBKY.

IIpusooums npumepsl 3aTyXaIOMIHAX
KOJIe0ATENIbHBIX MTPOIECCOB.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBHCUMOCTH aMIUTHTY bl KOJIeOaHUH
NPYKHHHOTO MasiTHUKA OT BPEMEHH MPU
HaAJIMYUHU 3aTyXaHHUs.

Cmpoumbs rpadvK 3aBUCHMOCTH aMIUIATY/IbI
3aTyxarolux KojaeOaHui MasTHUKA BpEMEHH U
JIMHEAPU30BbIBATHITY 3aBUCUMOCTH (C YUETOM
a0COJIIOTHBIX MOTPEIIHOCTEN

MU3MepseMbIX (PU3NYECKUX BETUYHH).
Ipumensimov IpaBHIIA IOCTPOCHUS

rpaduKOB 3aBUCUMOCTEH (PU3NIECKUX

BCJIMYHH APYT OT Apyra.
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2.3.

N3mepenne akTHBHOTOU
PEaKTUBHOTO
CONPOTUBJICHUI
KaTyIIKA

HHIAYKTUBHOCTH

(mpakTUKyM)

[lepeMeHHbII TOK. AMIUIUTYJHOE U
JICHCTBYIOLIEE 3HAUEHUE CUIIbI TOKAU
HanpspkeHus. CUHYCOUIaTbHBIN
epeMeHHbIN TOK. Pe3ucrop,
KOHJIEHCATOP U KaTylllKa

HWHAYKTHBHOCTHU B LICIIN

CUHYCOUJAJIBHOTO IIEPEMCHHOI'OTOKA.

AxTuBHOEC U PCAKTUBHOC (CMKOCTHOC

n I/IH,Z[YKTI/IBHOC) COIIPOTUBJICHUC

Hccneoosams 3aBUCUMOCTD aMILTUTY B
3aTyXawIuX KojaeObaHnii MasTHUKA

OT BPEMEHH U UHMEPNPEemuposanms

3TY 3aBUCUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHIOMED

Onepupoeamb NOHAMUAMU.
HepeMeHHI)If/'I TOK, aMIINIUTYJHOC

41 IIeﬁCTBYIOHIGG 3HA4YCHUEC CHUJIbI TOKAn
HaIIpsAKCHUA, CI/IHYCOI/I,I[EIJ'IBHHﬁ
HepeMCHHHﬁ TOK, aKTUBHOC,
PCAKTUBHOC, CMKOCTHOC N MHAYKTHBHOC

COITPOTUBJICHHC.

Ymemsb 00BSICHAT TIOBEACHNE PE3UCTOPA,

KOHACHCATOpA N KaTYIIKHW WHAYKTUBHOCTH,

BKIIIOYCHHBIX B HEMIbCUHYCONAAJIBHOT'O
HEepEeMEHHOT0 TOKa,cO0upaTh
JIEKTPUUECKYIO LEMb (IT0CIIeI0BaTEIbHO
COEIMHEHHBIE PE3UCTOP M KATYIIKa
WHAYKTHBHOCTHU,IIOAKIFOYCHHBIC K
TEHEpPaTopy).

IIpusooumu npumeps TIPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B ICIIAX
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IIEPEMEHHOT0 TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCUMOCTH AMIUIMTY bl HAIPSKEHUS Ha
PE3UCTOPE OT YaCTOThI IOJABAEMOTIOHA BXOJ
LMY TIEPEMEHHOT0

HaIpsHKEHUs TOCTOSHHON aMILJIUTY/IbI.
Cmpoumbs Tpaduk 3aBUCUMOCTH aMILTUTY (bl
HaIPsDKEHUS Ha pe3UCTOPEOT YaCTOTHI
[10JJaBa€MOTr0 Ha BXO/ LIEMHUIIEPEMEHHOTO
HaIpsHKEHUs MOCTOSTHHOMAMITIUTYIBI (C
y4eTOM aOCOIOTHBIX ITOTPELIHOCTEH
U3MEPSIEMBIX

(hU3MYECKUX BETMYMH).

IIpumenamo npaBuIIa MOCTPOCHHUS
rpaduKOB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH JPYT OT ApYyTa.

Hccnedooeams 3aBUCUMOCTD aMIUIATY /b
HaNPsDKEHUS Ha PE3UCTOPE OT YaCTOTHI
110/1aBAEMOT'0 Ha BXOJ LIENIN IEPEMEHHOTO
HaNpsHKEHUS TOCTOSTHHOWAMITITUTY/IBI U
UHmMepnpemuposams

MOJIYUYCHHYIO 3aBUCUMOCTD.
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2.4.1.

Bgenenue
B DKCIIEPUMEHTAIBHYIO

aKyCTUKY (JIeKLHs)

MexaHnyeckue BOJIHBI, yCIOBUS

ux pacrnpocrpanenus. [lonepeunsien
NpoAoJibHBIE BOJIHBL. [lepuos, yacTora,
CKOPOCTB PacIpOCTPAHEHHUs U JUTMHA
BOJIHBI. OTpakeHHE, IPEJIOMIICHUE,
uHTephepeHIHs U AUPPaKIUI BOJH.
3BYK KaKk MEXaHU4YECKasi BOJIHA.
CxopocCTh 3ByKa.

I'poMkocTh 3ByKa. BeicoTa TOHA.

Ob6epronsl. TemOp 3ByKa

Onpeoensamob aKTUBHOE CONIPOTUBIICHUE
KaTYIIKU HHIYKTUBHOCTH

(TI0 HM3KOYACTOTHOM 00JIacTH rpaduka)u
WHIYKTUBHOCTh KaTYIIKH

(TI0 BBICOKOUYACTOTHOM YacTu rpaduka).
Hcnonv306ams TeHEpaTOp HU3KOH YaCTOTHI,
ocumIiorpad WM BOJITMETPIIEPEMEHHOTO

HaITPAXKCHU.

Pewamo 3amaun Ha 1ienn MEPEMCHHOTO
TOKa C pE3UCTOpaM, KOHACHCATOPAMUHU

KaTylIKaMi WHAYKTHBHOCTHU

Onepupoeams nowsamuaMuU: MEXaHUUECKas
BOJIHA, IEPHOJ, 9aCTOTa, CKOPOCTH
pacrpoCTpaHEHHSIH JUTMHA BOJIHBI,
OTpa’keHHeE, IPEeJIOMIICHHE,
UHTEpepeHIHs

1 MU paKIys BOJIHBI, 3BYK, CKOPOCTH,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOp 3BYKa.

Ymems 0OBSCHATD pazIMuue MEXIy
MOTIEPEYHBIMHU H TTPOAOTEHBIMA

BOJIHaAMU.
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2.4.2.

Ocnumiorpamma u
CIICKTP I''TaCHBIX

3BYKOB (IIPaKTHKYM)

[Tepuon, yacTtoTa, CKOPOCTh
pacupocTpaHEeHUS U JJIMHA BOJIHBEI.

Ckopoctb 3ByKa. ' poMKOCTB 3ByKa.

Bricota Tona. OGepronsl. TemOp 3ByKa.

CrnexTp 3ByKa

3name GopMyIIbL, CBA3BIBAIOIINE
CKOpPOCTb, IEPHO/I, YACTOTY U JUIUHY
BOJIHBI, IPOCTEUIIINE METOIbI
HCCIIE0BaHMS 3BYKOBBIX CUTHAJIOB.
IIpusooumsv npumepsi 3ByKOB pa3HOM
TPOMKOCTH, BBICOTHI TOHA U TeMOpa,
SIBJICHUH OTpakKeHU S, IPETOMJIICHUS,
uHTepdepeHn U Au(paKkIuy BOJIHBI.
Onpedensamob HA CITyX 3BYKU BBICOKUX U

HU3KHMX YacTOT, TOHAJIbHBIE 3BYKU
U LIYMBI.

Pewamsb 3anaun 0 3ByKOBBIX BOJIHAX

Onepupoeéams nonsimusmu.: BbICOTA TOHA,
00epTOHBI, TeMOp 3BYKa, CIIEKTP3BYKa,
ocLMJUIOrpamMma.

Ymemwb 00bsICHATD, Kakast HHPOpMAIHs
COJIEP/KUTCS B OCLUIIIOTpaMMe,

a Kakasl B CIIeKTpe, COOUpaTh
9KCIIEPUMEHTAIBLHYIO YCTAaHOBKY.
IIpugooums npumepvl TPUPOIHBIX
MIPOLIECCOB U TEXHUUYECKUX YCTPOMCTB,

KOTOPLIC TCHECPHUPYIOT TOHAJILHBIC
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3BYKH U IIIYMBI, UX OCIUJUIOTPAMMH
CIICKTPOB.

Ipumensamo 1J1sI IOTYICHHUS
OCIIMJUIOTPAaMM H CIIEKTPOB 3BYKOB
HEPCOHAIBHBINA KOMITBIOTED

¢ MEUKPO(OHOM HUJTU CMapTQOH

C IPEIyCTAHOBJICHHBIM IPOTPAMMHBIM
obecreyeHneM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCHIMJUIOIPAMM H CIIEKTPOB Pa3IMYHBIX
3BYKOB.

Uccrnedosams  OCUMILIOTPAMMBIL U
CHEKTPBHI PA3TMYHBIX TTIACHBIX3BYKOB
OJNIM3KUX YaCTOT

U UHMEPNPemupoB8ams ST
OCIHJUIOTPAMMBI U CIIEKTPBHI.
Onpeodensams 1O OCHUILIIOTPAMMAMHU
CHEKTPaM aMIUIUTY bl 3ByKOBBIX

BOJTH, 9aCTOTHI X TOHOB H 00EPTOHOB,

OLICHUBAThH a0COIFOTHEIE
Y OTHOCHUTEIbHBIC TIOTPEITHOCTH

HU3MCPCHHBIX (I)I/I3I/I‘-ICCKI/IX BCJIMYHH.
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2.5.1.

Crosune MexaHn4ecKHue

BOJIHBI (JIEKLKS)

Crosiuas MexaHU4ecKas BOJIHA KaK
CyMMa JIBYX BOJIH, O€TYIIIMXB
MIPOTUBOIOJIOKHBIX HAIIPABJICHUSIX.
ITonepeunsie

U MIPOJI0JIbHBIE CTOSTYME BOJIHBL. [lepuon,

JacToTa, CKOPOCTb paClIPOCTPAHCHHUA U

JUTMHA CTOSTYEHNBOJIHBL. Y 3JIbl U TyYHOCTH.

Biastnue rpanui; 0THOMEpPHOM Cpebl
Ha (OPMHUPOBAHUE CTOSTYUXBOJIH.
Pe3oHaTOpBI C OTKPBITHIMU U
3aKpBITBIMUA KOHIIAMH. Y CJIOBUS
o0pa30BaHMsl CTOSTYMX 3BYKOBBIX BOJIH B
Pa3JIMYHBIX PE30HATOpAX.

OcCHOBHOM TOH 1 00€PTOHBI

CTOSTYEN 3BYKOBOW BOJIHBI

Vemanasnueams 63aumocssizu

MEXy TPOMKOCTBIO 3BYKa U BHJIOM
OCIIMJIIIOrPAMMBI; MKy BBICOTOI TOHA
(TeMOpOM 3ByKa) M BUIIOM

CHEKTpa

Onepuposams noHAMuAMU. CTOSYAS
BOJIHA, y3€Jl ¥ [IyYHOCTh CTOSYEH BOJIHBI,
OCHOBHOHM TOH M 00€PTOH CTOSYEH
3BYKOBOW BOJIHBI.

Ymems 00BSICHATH yca0BUS 00pa30BaHUS
CTOSYMX 3BYKOBBIX BOJIHB Pa3IMUHBIX
pe30oHaToOpax, MPUHIIMN JEHCTBUS
KaMepTOHa.

3names  BUABl TPAHWUYHBIX  YCIIOBUH,
¢bopMyily,  CBSI3BIBAIOLIYI0  YacTOTHI
OCHOBHBIX TOHOB 1 00EpTOHOB

C JUIMHOM pe3oHaTopa U CKOPOCTBIO
3ByKa.

IIpusooums npumepsl 3ByKOBBIX
pPE30HATOPOB.

Pewamyw nipocreiiime 3agauu

0 CTOSAYUX 3BYKOBBIX BOJIHAX
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2.5.2 MH3yuenue criektpa 1 OCHOBHO TOH U 00EPTOHBI Onepuposams noHamusAMu: OCHOBHOUTOH U

3BYKa JINHEHHOTO CTOSTYEN 3BYKOBOW BOJIHBI 00epTOHBI CTOSYCH BOJIHBI, TEMOD 3BYKa,
pe3oHaropa CIEKTp 3BYKa.
(TIpaKTUKYM) Ymems 00BICHATDH, KaKast I/IHCI)OpMaI_II/ISI

COJIEPKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAaHOBKY.
IIpugooums npumepwvl INHEHHBIX

3BYKOBBIX PE€30HATOPOB.

Ilpumensmo 111 NOTYUECHUS 3BYKOB
caMo/IeIbHbIN aKyCTUYECKHI pe30HaTop
(mpoOupKy, YaCTUUHO 3aMOJHEHHYIO BOJIOM), a
JUISL TIOJIy4€HHUS CIIEKTPOB 3BYKOB —
NEPCOHAIBHBIN KOMIIBIOTED

¢ MUKpOo(pOHOM WK cMapThHoH

C IPEAYCTaHOBJIEHHBIM IPOTrPAMMHBIM
obecrieueHueM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTEI 4acTOTHl OCHOBHOT'O TOHA U
MepBOro 06epTOHA 3BYKOBOM BOJIHBI OT JITMHBI
pe3oHaropa.

Cmpoumb nuHeapu30BaHHbIe TpaduKH
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3aBUCHMOCTEN 4aCTOTHI OCHOBHOTO TOHA H
MepPBOro 00EPTOHA 3BYKOBOI BOJIHBI OT
BBICOTHI BO3/YIIIHOT'O CTOJIOAB MpoOHpKe (¢
y4ETOM a0COTIOTHBIX MOTPEITHOCTEH
M3MEpSAEMBIX (PU3HUECKUX BEITUUHH).
Ipumensimob ipaBuUiIa MIOCTPOCHUS

rpadMKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYKH JPYT OT JIpyTa.

Hccneoosams rpaduku 3aBUCUMOCTEH
9acTOTHI OCHOBHOTO TOHA U TIEPBOTO
00epTOHA 3BYKOBOI BOJIHBI OT BBICOTHI
BO3/yLITHOTO CTOJI0A B TPOOUPKE

U UHMepNpemMuposams TH TpaduKy.
Onpedensamsb CKOPOCTH 3BYKa B BO3JIYXEIO
rpadukam 3aBUCUMOCTEN YaCTOTHl OCHOBHOTO
TOHA ¥ IEPBOTO 00EPTOHA 3BYKOBOI BOJHBI OT
BBICOTHI BO3IYIITHOTO CTOJI0A B MPOOUPKE,
OIIEHUBATh a0COJTIOTHYIO

Y OTHOCHUTEIHHYIO MTOTPEITHOCTh

M3MEpEeHHON (PU3NUECKON BETUIUHBI

106



2.6.1. I/IsMepeHHe IIOKa3aTeciAa 1 .Hy‘l CBCTa. OTpa)KCHI/Ie CBCTa. Onepupoeamb nonamuAmMu.:  JIyd CBCTa,

IIPEIOMIICHUS 3aKOHBI OTPAKEHUSI CBETA. OTpa)K€HHE CBETa, NPEIOMIIEHHE CBETa,
IIJIOCKOMapAILIIEIIbHON [IpenomiieHune cBeTa. 3aKOHBI a0CONIOTHBINA M OTHOCUTEIHHBIN
IUIACTHUHBI (TIPAKTUKYM) MpeIoMIICHUs cBeTa. AOCOTIOTHBIN II0Ka3aTeNb NPeIOMICHUs. Ymemo
IIOKAa3aTesb PEIOMIICHHUS. (opMyIMpPOBATE 3aKOHBI OTPAKEHUS
OTHOCHTENBHBIN [TOKA3ATENb CBETa, 3aKOHBI IIPEJIOMJICHUS CBETA,
IIPEIOMIICHUS coOupaTh IKCIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooums npumepvl ONTUYECKUX
SIBJICHU, B KOTOPBIX HAOJII0IAt0TCS
SIBIICHHSI OTPAYKEHHSI U TIPEIIOMIICHHUSCBETA.
IIpumensmob 3aKOHBI IPETTOMIICHHS
CBeTa.

Cmpoums X011 1ydeu npu
MPETOMJICHUH CBETaHa

MTOBEPXHOCTH.

Hccneoosams N13MEHEHNE HAIIPABICHUS
Jy4a CBETa, MaJarouierona 00KoByo
MMOBEPXHOCTh

TUIOCKOTApaJUIEIbHOM MIaCTHHBI,

B 3aBUCUMOCTH OT yTJIa MMaACHUA
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2.6.2

N3mepenne nokazarens
IMPECIOMIICHUS IPU3MBI I10
MUHHMMAJIbHOMY YTy

OTKJIOHCHHUA JIa3CPHOTO

ay4a (MpaKkTUKYM)

[Ipenomnenue cBera. 3aKOHBI
MpeIoMIICHUS CBETa. AOCOIOTHBIN
MOKa3aTesb MPeTOMIICHHS.
OTHOCUTENBHBIN MTOKA3ATENb

npenomienus. [pusma.

[Ipenomiaromumii yrosa npusMel

U UHMEPNPEemupo68ams NOIy4CHHbIE
pE3yIbTATHI.

Onpeodenamo OKa3aTeNb NPETOMIICHUS

MaTepuala II0CKONapaliebHOM IIaCTHHBI,

OLICHUBATh a0COIIOTHYIO

Y OTHOCUTEJIBHYIO IOTPEIIHOCTh
U3MEPEHHON (PU3NUECKON BEITMYUHBI.
Hcnonvzoeams na3epHyro yKasKy,
JIMHEUKY.

Pewiams 3agaum Ha IMpCIIOMJICHHUEC CBCTA

Onepuposams nousmusmu:
TpeIoMJICHUE CBETa, a0COFOTHBINHI
OTHOCHUTEINBHBIN MMOKa3aTeNb
PETOMIICHUS, TPETOMIISIONIUHN YTOJ
MIPU3MBL.

Ymems paccuuTBIBATH MMHUMAJIBHBINYTOJT
OTKJIOHEHHUS JTyda TPeyTroIbHON
PaBHOCTOPOHHEH MPU3MOH, COONPATh
OKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepvi ONTUIECKUX
MpUOOPOB, B KOTOPHIX TPUMEHSIOTCS

IPCIOMIIAIOIIHUE ITPHU3MBI.
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Ilpumensmob 3aKOHBI IPEITOMIICHUS

CBETa.

Cmpoums X011 1y4ell B TPEYroJbHOM
PaBHOCTOPOHHEN NPU3ME B CiIydae
IIPOU3BOJIBHOTO HAIIPaBJICHUS NaJCHUITyYa
U B CJIy4a€ MUHUMAJIBHOI'O yIja OTKJIOHEHUS
Jayy4a.

Hccneoosams 3aBUCUMOCTB yriia
OTKJIOHEHMS JIy4a TPEyTrOJIbHON
PaBHOCTOPOHHEW MPU3MOi

OT HANpAaBJICHUs] NAJAIOUIEr0 Jydau
UHMEPNPemupo8ams NOIy4eHHbIE
pe3yabTaThI.

Onpedensmp 10 TOJYYCHHOMY 3HAUCHUIO
MUHUMAJIBHOTO yIJIa OTKJIOHEHUS JIyda
TPEYrOJIbHOW PaBHOCTOPOHHEN IPU3MOIL
MOKa3aTeIbIPEIOMIICHUS MaTepHrana
IPU3MBI, OLICHUBATh a0COIIOTHYIO

1 OTHOCHUTEJBHYIO MTOTPEIIHOCTh
HU3MEpEeHHOU PU3NYECKOM

BECJIINYNHEI.
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2.7.1.

[Ipumenenue apdexra
MOJTHOTO BHYTPEHHETO

OTpPaXXCHUA

B U3MEPCHHIX (JICKITUS)

[TosHOE BHYTpEHHEE OTpaxKeHHE.
[IpenenbHBINA yroJ HOTHOTO

BHYTPCHHCT'O OTPAKCHUA

Hcnonvzoeams ipu3my, J1a3epHYIO
YKa3Ky, TPaHCIIOPTHUD.
Pewamw 3a1aun 0 IpeTOMIICHUH JTy4eil

B IIpU3Max

Onepupogamb NOHAMUAMU. TIOJTTHOEC

BHYTPCHHCC OTPAKCHUC, HpeﬂeHBHLIﬁYFOH

IIOJIHOTO BHYTPEHHETO

OTpaKECHHUS.

Ymems hopmMynrpoBaTh ycioBue
BO3HUKHOBEHUS ITIOJTHOI'O BHYTPEHHETO
OTpaKCHHUS.

3namo hopMyiy, CBA3BIBAIOIILYIO YTOJ
IIOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COTIOTHBIMU MTOKA3aTENSIMH
IIPEJIOMJICHUS CPE.

IIpusooums npumepvl TPUPOJAHBIX
SIBJICHUN U TEXHUYECKUX YCTPONCTB,B
KOTOPBIX HaOt01aeTCs

(mpuMeHseTcs) sIBIEHUE TIOJTHOTO
BHYTPEHHETO OTPaKEHUS.

Pewams 3a7aun Ha IOJIHOE BHYTPEHHEE

OTpakeHHe
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2.7.2.

N3mepenue nokasarens

MPCIOMJICHUS IIPU3MBI C
MIOMOILBIO HAOIIOACHUS
yTJjia IOJIHOTO

BHYTPEHHETO OTPAKEHUS

(mpakTUKyM)

[losiHOE BHYTpEHHEE OTpaXKEHHUE.
[IpenenbHbliA Yoy MoJHOIro

BHYTPEHHET0 OTPasKeHUs

Onepupoeamv noHAMUAMU.:
IPEIOMIIEHUE CBETA, A0COIIOTHBINH
OTHOCHUTEJIbHBIN MTOKa3aTelb
MIPEIOMIIEHUS, TPEJIOMIISIFOILUN YT O
IPU3MBI, [IOJTHOE BHYTPEHHEE
OTpa’KeHHeE, MPEIeIbHbIN yroj HOIHOro
BHYTPEHHETO OTPaKEHUSI.

Ymemw paccunThIBaTh Yo MOJIHOTO
BHYTPEHHET0 OTPa)Ke€HUs1, COOMpPATh
9KCHEPUMEHTAIbHYIO YCTaHOBKY.
IIpusooums npumepvl ONTUUECKUX
npuOOpPOB, B KOTOPBIX MPUMEHSIOTCS
MPETIOMIISIONINE TIPU3MBI

1 UCTIOJB3YETCS SIBJICHHUE MTOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Cmpoumsb X0 1y4a B TPEYrOJIbHOU NPU3ME C
Y4€TOM BO3MOXHOTO IIOJIHOTOBHYTPEHHETO
OTpa)KCHHUs JTyya.

Ipumensamo 3aKOHBI TPETOMIICHUS
CBETa.

Hccneoosams ycnoBus, IpU KOTOPBIX

MOKHO Ha6HIOIIaTL IMMOJIHOC BHYTPCHHEC
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2.8.

[TpoBepka popmyrs
TOHKOM JIMH3EI

C TIOMOIITBIO METO1a
rapasiakca,
MIPUMEHEHHOTO

AJIL OIPCACIICHUA

Cobuparomue muH3b1. ToHKas

nuH3a. POKYyCHOE PacCTOSIHUE

M OITUYECKas CHJIa TOHKOM JIMH3EL.

3aBUCUMOCTb (POKYCHOTO
paccTosiHus TOHKOM chpeprueckoit

JIMH3BI OT €€ TCOMCTPUHU

OTpa)KEHUE JIy4a, UyIIETOB
TPEYrOJIbHOU MIPU3ME

U UHmMepnpemupo8ams NOIy4CHHbIC
pe3yibTaThl.

Onpedensamp NoKa3aTeb NPETOMICHUS
MaTepuana MpU3Mbl 110 U3MEPEHHBIM
napameTpam, Ipu KOTOPbIX HAYMHAET
HaOJII01aThCS TIOJTHOE BHYTPEHHEE OTPAKEHUE
Jdy4a B IPU3MeE, OLICHUBATh a0COIOTHYIO U
OTHOCHUTEJIbHYIO IIOIPEIIHOCTD U3MEPEHHON
(U3HYECKONBEITMYNHBL.

Hcnonvzoeams Ipu3My, JIa3€pHYIO

YKa3Ky, JIMHEUKY.

Pewamy 3a1aun 0 MOJIHOM BHYTPEHHEM

OTpa)XCHUUN leqeﬁ B ITpU3Max

Onepuposams nouwsimusimuy. JTAH3Q, TOHKAs
JIMH3a, COOMparoIast IMH3a, rJaBHas U
moO0YHAas ONMTHYECKast 0Ch,(HOKYC,
(hoKycHOE paccTosiHHE,

(okasibHas MII0CKOCTh, ONTHYECKAs

CHJia, MOMEPCUHOC YBCINUYCHHUC,
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ITOJIOXKCHUA

M300paKEeHUS

(TIpaKTUKYM)

1 OTHOCHUTEJILHOT'O I10Ka3aTeNs
npenomieHus. Popmysia TOHKOU
JUH3bI. YBEJIMYEHUE, 1aBaeMoe

nuH30i. [Tapamnake

napa’suiakc.
Ymemwb 0OBSICHATH CYIIHOCTD Mapaijiakca,
3aMUCBIBaTh (POPMYITY, BEIPAKAIOIIYIO
3aBHCUMOCTH (POKYCHOTO PACCTOSTHHS
TOHKOH C(heprUUIEeCKOM JIMH3BI OT €€
TreOMETPUHUH OTHOCUTEIBHOTO TIOKa3aTelNs
peoMJIEHUS, a TaKke GOpMyIy TOHKOI
JIMH3bI, COOUpaATh

9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepul napaiakca,
ONTUYECKUX ITPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS] COOMPAIOIIUE JTNH3HI.
Ipumensmob HOpMyTy TOHKOU JINH3BI.
Cmpoums X011 pa3INIHbIX JTy4eiB

TOHKOW cOOMparoIe TuH3E.
Hccneoosams BO3MOKHOCTD

npuMeHeHust 3¢ ekTa napaniakcais
oTpezieNIeHus TOJI0KEHUS N300paKeHUs
HCTOYHHUKA CBETA

C MaJIoi CBETUMOCTBIO, OJTyYEHHOTO

C TIOMOIIIBI0 COOMPAIOTIEH JTUH3BI
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2.9.

N3mepenne pokycHOTO
paccTosiHUs

pacceuBaroLIEN JTUH3bI

(TpakTUKyM)

PacceuBaroniue JUH3HIL.

Tonkas nuH3a. POKYCHOE PaCCTOSHUE
M OIITHYECKAs CHJIa TOHKOM JIUH3BI.
®opmyJia TOHKOMIMH3BHI.

X0 ay4a, NPOLIEAIIETO JUH3YIO]
MIPOU3BOJILHBIM YIJIOM

K €€ IJTaBHOM OITHYECKOM OCH.

U uHmepnpemupoéamv  TOIYUYCHHbBIE
pe3yabTaThI.

Onpedensms  GOKYCHOE  PACCTOSHUE
coOuparomnield JIMH3bI HAa OCHOBAaHUU
PE3yJIbTaTOB SKCIIEPUMEHTOB

10 HaOJIIO/ICHHUIO MapaiiaKca
U300paXCHHSI TOYCTHOT'O HCTOYHUKACBETA,
OLICHUBATh a0COJIOTHYIO

Y OTHOCHUTEIHHYIO MOTPEIIHOCTh
U3MEPEHHON (PU3NUECKON BEITMYUHBI.
Hcnonv306ams cOOMPAOIIYIO JTHH3Y,
ONTUYECKYIO CKaMBIO.

Pewamys 3anaum Ha TOHKUE

coOuparoIIne JINH3bI

Onepuposams nousimusamuy. TAH3Q, TOHKAs
JIMH3a, paCCEeUBAIONIAs JIMH3a,MHUMBIN

HCTOYHHUK CBCTa, MHUMOC H306pa>1<eHHe.

Ymems 3anuchIBaTh (POPMYITy TOHKOH JIMH3BI

JUTSL CITydasi paccenBaroe JTMH3bI, COOMPATh

OKCIICPUMCHTAJIBHYTO

YCTAHOBKY, IOJIY4aTb JIEHCTBUTENLHOE
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[Toctpoenne wn300pakeHU TOYKM M HM300pakeHUE B pacCEUBAIOIICH JIMH3E MyTEM
OTpe3Ka MpsSMOM B COOMpAOIIUX M CO3/aHUS C IOMOIIBIO COOMPAIOICH JTMH3HI
paccenBaroNIMX JIMH3aX MHUMOT0 UCTOYHHUKA JIJIsl pacCerBaroIIe
U UX CHCTEMAaXx AUH3BL. [Ipusooums npumepsbi ONTHUECKUX
prUOOPOB, B KOTOPBIX MPUMEHSIOTCS
pacceuBarolIye JIUH3bI U CUCTEMBI JIMH3.
Ipumenamo Gpopmyny TOHKOW JTMH3BI CIydast
pacceuBaroIIel JTMH3bI.
Cmpoums X011 pa3IN4HbIX JTy4eiB
TOHKOM pacCceuBarole JIUH3E,
U300pakeHHe TOYKU U OTpe3Ka MPSMOB
COOMPAOIINX M PACCEHBAIOIINX JIMH3aX U UX
CUCTEMaX.
Hccneoosams xon myueit yepes
paccenBaroIlylo JIMH3Y, a TAKXKE B
CHCTEME, COCTOSIIICH
13 coOuparolel U paccerBaroUIeH TMH3IPU
WX Pa3JIMYHOM B3aUMHOM PACIIOJIOKEHUH U
UHmMepnpemuposams MoITy4CHHbIE

pE3yJIbTaTHI.

Onpeoensamob HOKYCHOE paCcCTOSIHHE
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paccenBaronIE JIMH3bI HA OCHOBAaHUH
PE3YJIBTaTOB SKCIIEPUMEHTOB T10:

1) HaOJIFOIEHUIO JEHCTBUTEILHOTO
H300pakeHM s, TaBaeMOT0

pacceuBaronIeH JTMH301;

2) HabIIOIEHHUIO PACXOASIIEr0csi CBETOBOTO
my4yka, 00pa30BaHHOI'O pacceuBaroIIen
JIMH30M; OLlEHUBaTh a0COMIOTHYIO U
OTHOCHUTEIIbHYIO TIOTPEITHOCTh U3MEPEHHON
(U3HYECKONBEITMUNHBL.

Hcnonvzoeams cobuparonyto

U PaCCEMBAIONIYIO JINH3Y, ONTHYECKYIO
CKaMbI0.

Pewams 3a1aun Ha TOHKHE

paccCruBarOIv€ JTUNH3bI

2.10  OmnpeneneHuie ATUHBI 2 WuTepdepennus cpera. Onepuposams nonsmuamu: THTEpPepeHLns,
BOJIHBI JIa3€pHOTO KorepeHTHBIE HCTOYHHKH. nHTephEpEeHIIMOHHASIKAPTHHA, KOTePEHTHBIE
U3TYYEHHUS C TTOMOLIBIO YcnoBust HaOTFOAEHUS UCTOYHUKH, UHTEPPEPEHIIMOHHAS CXEMa,
cxembl FOnra MaKCHMYMOB ¥ MUHUMYMOB cxcMma
(mpakTUKyM) B UHTep(EePEHIIMOHHOM KapTUHE Onra.

OT JIBYX KOT€PEHTHBIX UCTOUHUKOB. Ymems 3anucheIBaTh yCciaoBUs
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[Ipumeps! KiTacCHYECKUX

UHTEPPEPEHIIMOHHBIX CXEM

HaOJII0JICHUST MAaKCHMYMOB

¥ MUHAMYMOB B UHTEP(})EPEHIIMOHHON
KapTHHE OT JIByX KOI'€pPEHTHBIX HCTOYHHUKOB,
cobupartp

HKCHEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SIBJICHUI U TEXHUYECKHUX YCTPOUCTB,B
KOTOPBIX HaOIII0JaeTCst
(mpuMeHsieTcs ) sIBIEHNE
UHTEPPEPEHITHH.

IIpumensmo ycrnoBHs HAOIIOACHUS
MaKCHUMYMOB 1 MUHHMYMOB

B HHTEP(EPEHIIMOHHON KapTHHE.
Cmpoumsb X0J1 «J1ydeil» 1 oKa3blBaThHA
Hel pa3HOCTh X0J1a

B uHTepdepeHonHoi cxeme IOHra.
Dopmynuposams TUIIOTE3Y O BUIE
UHTEPPEPEHIIMOHHON KapTHHbI

MIPU PA3TMYHBIX TEOMETPHUECKUX
napamerpax cxemsl FOHra.
Hccneoosams nHTEPHEPEHIIMOHHYIO

KapTUHY NPpU HAOIIOICHUN
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uHTepdepeHIn ¢ moMoipio cxemblFOHra
U UHMepnpemMuposams NOIyICHHbIC
pe3yNbTaThI.

Onpedensimy JUIMHY BOJIHBI CBETAIIO
pe3ysabTaTaM HaOJIIoACHUS
UHTEp()EPEHIIMOHHOMN KapTUHBI

¢ IMOMOIIBI0 cxeMbl FOHra, oneHuBaThL
a0COJTIOTHYIO U OTHOCUTEIBHYIO MTOTPEUTHOCTD
U3MEpeHHON (PU3NUECKONBETUYUHBI.
Hcnonv306ams na3zepHyO YKa3Ky,
PYJIETKY, a Takke QoIbry, OyiaBKu

W HUTKY JJI1 peaJin3allui CXEMbI IOmnra.

Pewiams 3a1aun Ha ABYXBOJIHOBYIO

UHTEpEPEHIIHIO
Hroro mo pazneny 19
Pasznea 3. KBanToBas ¢pusuka.
3.1. N3yuenue cnexkrpa 1 Hudpakuus ceera. Onepuposamsb NOHAMUAMU.
CBETa pa3JIM4YHbIX JudpaKunoHHas penieTka. nudpakiys, TudpakimOHHAs PeIIeTKa,
HCTOYHHUKOB Ycnore HabJIOICHHS TJIABHBIX (hoTOH, YPOBEHBb PHEPTUH aTOMA, U3TyUCHHE
2

C IIOMOIIBIO MaKCHMYyMOB IIpH ITa1CHHH Y TIOTJIONICHHE (POTOHA, CIIEKTP U3ITyUCHHUSI,
I paKOHHON MOHOXPOMAaTHUYECKOIO CBETA CHEKTPOCKOIL.
PeILICTKH (IIPAKTHKYM) Ha [ QPAKIMOHHYIO PEIIETKY. VMmempb 3aIuchIBaTh YCIOBUS
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W3ny4yeHue u norjiolieHue
(OTOHOB IpH MEPEXoie aTOMAC
OJTHOT'O YPOBHS SHEPIUU

Ha Ipyrou. Buasl ciekTpos.

CnekTpockon

HaOJI0/IEHUS T1aBHBIX AUPPAKIIMOHHBIX
MaKCUMYMOB TIPH MaJICHUH
MOHOXPOMaTH4ECKOT0 CBETA

Ha TU(PaKIMOHHYIO PEUIETKY, YCIOBHUS
M3ITy4eHUs U TIOTJIOMICHUST (DOTOHOB TIPU
Iepexo/ie aTOMa € OJIHOTO YPOBHS SHEPTUU Ha
JIpYTroi, cooupaTh
AKCIEPUMEHTAIIHYIO YCTAaHOBKY.
Ilpusooumsv npumepsvl TMHEHYATHIX,
MOJIOCATHIX U CIUIOUIHBIX CIIEKTPOB
U3IIY4YCHHS], TEXHUUECKUX YCTPONCTB,B
KOTOPBIX PUMEHSIOTCS U3IIy4EHUSIC
Pa3IUYHBIMU BUJIAMHU CIIEKTPOB.
Ipumenamo ycnoBusi HAOMIOACHUS
TJIABHBIX AUGPAKIIIOHHBIX
MaKCUMYMOB TIPH MTaJICHUH
MOHOXPOMaTH4ECKOT0 CBETa Ha
TUGPAKIIUOHHYIO PEIIETKY.

Cmpoumsb XOH «JTyden»

MIPU UX HOPMAJIbHOM TaJICHUMHA
TUGPaKIUOHHYIO PEHIETKY

Y MOKa3bIBaTh HAa HEW PA3HOCTh XO/1a.

Dopmynuposams TUIIOTE3Y O BUJE
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CHEKTPOB U3JTyYEHHUsI HICTOYHHKOB CBETA
Pa3HOU IPUPOJIBI.

Hccnedosams ONTUYECKUE CIIEKTPBI
M3JIy4EHUsl ICTOYHHUKOB CBETa Pa3HOU
HIPUPOJIBI U UHMEPNPEMUPO8ANb
IIOJIyYE€HHBIE PE3YJIbTATHI.
Onpeoenamo NIMHBI BOJIH U3TyYEHUS
Pa3IUYHBIX UCTOYHUKOB

0 pe3yJibTaTaM HaOII0ICHUS

T (paKIIMOHHON KapTHUHBI,

JTaBaeMo TUPPAKIIMOHHON PEIIETKOM,
OILICHUBATh a0COJTIOTHYIO

Y OTHOCUTENBHYIO TOTPEIIHOCTh
U3MEpEeHHON (PU3UYECKON BEINYNHBI.
Hcnonvszoeams TUPPaKIIMOHHYIO
peuieTky, GoHaph C JaMIon
HaKaJIMBaHUsI, CBETOIUOAHBIN (hOHAPB,
razopaspsaHyro Jamiy, auadparmy,
MEpPHYIO JICHTY.

Pewams 3anaun o naiecHUN cBeTa

PA3IIMYHOTO CIICKTPAJIBbHOI'0 COCTaBaHa

TU(PPAKIUOHHYIO PELIETKY
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3.2.

HccnenoBanue
3aBUCUMOCTH
MHTEHCHUBHOCTH CBEUECHHS
CBETOAMOJIA OT CHJIBI
MIPOTEKAIOIIErouepe3 Hero

TOKa

(mpakTUKyM)

CBeToaHno, MHTEHCUBHOCTD

u3nydeHus, pOToH, FEKTPOH

Onepuposams nousmusamu: CBETOIUON, P-N-
nepexoJ]l,  JJIEKTPOH,  JbIpka,  (POTOH,
UHTEHCUBHOCTD U3TTyYCHUS.

Ymems 0OBACHATH B yIIPOIIIEHHOM BUJIE
IPUHLIUI AEHCTBUSI CBETOANO/a, COOUpaATh
9KCIIEPUMEHTAIbHYIO YCTAaHOBKY.

IIpusooums npumepvl IPUMEHEHUS
CBETOAMOJIOB B OBITY U B TEXHUKE.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCHUMOCTH MHTEHCUBHOCTH U3TY4CHUS
CBETOJIMO0/1a OT CUJIbI IPOTEKAIOILIEr0 Yepe3
HEro TOKa.

Hccneoosams 3aBUCUMOCTh HHTEHCUBHOCTH
U3JIy4E€HHS CBETOMOAA0T CUJIBI
MIPOTEKAIOIIEr0 Yepe3 HEro ToKa u
uUHmMepnpemuposamy MoITy4eHHbIE
pE3yNbTaTHI.

Cmpoums TpaduK 3aBUCUMOCTH
WHTCHCUBHOCTH MU3JTYYCHHS CBETOMOIA0T

CHJIBI ITPOTCKAOIIETO YEPE3 HETO

TOKa (C y4eTOM a0COTIOTHBIX
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3.3.

Habmtonenue
M30UpaTEeTLHOCTH
BHYTPEHHETO
¢doroaddexra k amuHe

BOJIHBI CB€TAa

(mpakTUKyM)

CeToanoJ, ”HTEHCUBHOCTD
u3Iy4eHusi, GOTOH, FJEKTPOH.
DHeprus U UMMyibC GoToHA.
®orodddekt. 3aKoHbI
dbotodrddekra. YpaBHeHHE

DitHmTelHa 11 poTodddexTa.

«Kpacnas rpanuna» poroaddexra

MOTPELIHOCTEN U3MEPSIEMBIX

(U3NYECKUX BEITHYUH).

Ipumensms ipaBuUiIa IOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYUH APYT OT Apyra.

Onpedenampb XapakTep 3aBUCUMOCTH
WHTCHCHUBHOCTH M3JIyUYCHUS CBETOIHOIA0T
CHJIBI TPOTEKAFOILIETO Yepe3 HeTO TOKA.
HUcnonvzoeams cBeTOINO, TIOKCMETP(UITH
cMapTHOH C TaTINKOM OCBEIICHHOCTH),
1a00paTOPHBIN OJIOKITUTAHUS (UITH

HCTOYHHUK ITOCTOAHHOI'O

HalpsHKEHUs, peocTaT U MyJIbTUMET)

Onepuposams nousmusmu: CBETOIUOM, P-N-
Nepexos,  JJEeKTPOH,  JbIpka,  (OTOH,
WHTEHCUBHOCTD U3ITyYeHUS,

(dhoTord ekt (BHEMIHUN 1 BHYTPEHHUH),
(hoToTOK, «KpacHas rpaHunia» gorodrddexra.
Ymemv 0OBSICHATH B YIIPOIIICHHOM BH/IE

MPUHIIUI ICHCTBHS CBETOAMO/A,
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(dbopmynHrpoBath 3aKoHbI poTodhDeKTa,
3alMChIBaTh YpaBHEHUE DUHIITEHHA IS
dhoTtodrddexra u popmyiy

IUIsL «KpacHO# rpaHuub GpoTodddexra,
coOupaTh SIKCIEPUMEHTAIILHYIO YCTAaHOBKY.
IIpusooumsv npumepvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHHUKE.
Ipumensamo 3akonbl poTodrddexra,
ypaBHeHUE DUHIITEHHA

st potorddexra, hopmyiry

TUTSL «KKpacHOU rpaHuibDy GoToddderTa.
Dopmynuposams TUNIOTE3Y 00

YCIOBUAX BO3ZHUKHOBEHUS

BHyTpeHHero ¢poTodddexra

MIPH TaJICHUH Ha CBETOMO/ CBETOBBIXBOJIH
pa3HOU JUIVHBI.

Hccneoosams siBneHre BOSHUKHOBEHUS
(hOoTOTOKa B OCBEIIAEMOM CBETOAMO/IE,
W3YYUB 3aBUCUMOCTb CHIIBI (DOTOTOKA

B OCBEIIIAEMOM CBETOAMO/E

OT HaAlIps’KCHUS Ha IPYTrOM CBETOAUOXL,
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BBITOJIHAIONIEM POJIb UCTOYHHKA CBETal
uUHmMepnpemuposamy 1MOTy4CHHbIE
pe3yNbTaThI.

Onpedensimsb ycioBHE BO3ZHUKHOBEHUS
(hoTOTOKA B OCBELIAEMOM CBETOINO/IE (TOK
BO3HUKAET TOJIBKO MPH OCBEIICHUUETO
CBETOJHOJIOM C JJIMHOM BOJHBI, MCHBIIICH HJIN
PaBHOM JJIMHE BOJIHBI,

Ha KOTOPYIO PACCUUTaH OCBEIIaeMbIi
CBETOAMO).

Hcnonvszoeams CBETOONOBI Pa3HBIX
LIBETOB (KpacHbIE, 3€JIEHbIE U CUHUE),
1a0opaTOpHBIH OJIOK TUTaHUS,

MYJIbTUMETP.

Pewams 3anaun Ha poTodpdext

Hroro no pazneny 5
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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