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1. HOACHUTEJIBHASA 3AIINCKA

Hacrosimass pabouast mporpamMma  3JIE€KTUBHOTO  Kypca  «JlabGopaTopHbrit
MPAKTUKYM 110 pU3MKe» (Jlanee — mporpaMma) pazpaboTaHa B COOTBETCTBUU C TpeOOBaHUSMU
denepanbHOrO TOCYAapCTBEHHOTO0 00pa30BaTENbHOIO CTAaHAApTa CpeaHEro oO0mmero oOpa3oBaHUs
(mamee — ®I'OC COO) [1, 2] w HampaBlieHa Ha OpraHU3alUi0 OOyYeHHS B (PU3HUKO-
MaTeMaTHYeCKOM Tpoduie B COOTBETCTBUU C TpeOOBaHUSAMH (enepaabHOi 00pa3oBaTeNbHON
nporpammsl cpeaHero oomero oopazosanus (POIT COO) [3].

Peanu3anus mporpaMMbl MOKET COICHCTBOBATH JOCTHKCHHUIO 00YJaOIIUMUCSTIIAHHPYEMBIX
pesyabTaToB ocBoeHus POII COO, pa3BUTHIO JTUYHOCTH OOyYaromuxcs, (OPMHUPOBAHUIO U
VJAOBICTBOPEHUIO HMX COIMAIILHO 3HAYMMBIX HMHTEPECOB U MOTPEOHOCTEH, camMopeann3aliu
oOydaromuxcsi 4epe3 ydyacTHe BO BpeMs D3JEKTUBHOTO Kypca. OIHON M3 BO3MOXHBIX (hopm
pealn3anuy MporpaMMEBISBISETCS Kpy koK. [Iporpamma MOXKeT peain30BBIBATHCS 00pa30BaTEIbLHOM
OpraHu3alueil caMoCTOSATeNbHO JMOO Ha OCHOBE B3aWMOJEWUCTBUS C JAPYTMMHU OpTraHU3ALMSIMH,
OCYILECTBIISIOLTMMH 00pa30BaTEIbHYIO JESTEIHOCTD.

[Iporpamma siexkTUBHOTO Kypca «JlabopaTOpHBIN MPaKTUKYM IO GU3MKE» MpeTHA3HAuYCHA
ans peanmnzanuu B 10-11  kjmaccax W HampaBieHa Ha  JIOCTHKEHUE  COOTBETCTBYIOILIUX
pe3yabTaToB, COPMYIHUPOBAHHBIX B (DemepanbHO pabodeil mporpaMMe Mo yd4eOHOMY MpeaIMeTy
«®Duznkay» (yriyOJeHHbIH YPOBEHbD).

[Tpu u3yueHnun QUMK Ha YTIIyOJIEGHHOM YPOBHE peaiu3alys 3THUX MPUHIMIIOBOa3upyercs
HA HUCIOJIb30BAHUN CAMOCTOSATEIHHOTO YYCHHUECKOT 0 SKCIIEPUMEHTA, BKITIOYAIOIIET0, B TOM YHCIIE,
paboTbl  ¢uzmueckoro mpakTukyma. [Ipm 3TOM mom paboTamMu TMpaKTHUKymMa IMOHUMAETCs
CaMOCTOSTEIIEHOE HCCIIeI0BaHUE, KOTOPOE IMPOBOIUTCS 0 PyKOBOJACTBY CBEPHYTOI0, 0000IIEHHOTO
Buja Oe3 momaroBoid MHCTpYyKUMHU. B pesynbrare obecneunBaeTcs OBIaJleHUE OOYYaIOUIMMUCS
YMEHHUSIMH TPOBOAMUTH MPSMbIE M KOCBEHHBIC M3MEPEHHUS, UCCICNOBATh B3aMMHbBIE 3aBHCHUMOCTH
JIBYX (pU3MUECKHX BEJIMYMH U OCYUIECTBIIATH MOCTAHOBKY OMBITOB IO MPOBEPKE MPEATOKEHHBIX
runore3. Bce 3T0 cmocoOCTBYeT JOCTHKEHHIO OJHOW M3 OCHOBHBIX IeNiel M3yueHUs (U3UKH Ha
YpOBHE  cpeaHero oOmero o0pa3oBaHUS —  OBJAJCHUI0O  OOYYAIOIIMMHUCS  METOJaMHU
CaMOCTOSITENILHOTO TUTAHUPOBAHMSI M TPOBEACHHUS (U3NYSCKUX OHKCIECPHUMEHTOB, aHalu3a |
MHTEpIIpeTaluyi HHPOPMAIUH, ONIPEAETICHUSIAOCTOBEPHOCTH MOJIyYEHHOTO pe3yJiIbTaTa.

AKTyalbHOCTh pealu3allii JaHHOM IporpamMMmbl ONpEenseTcss TeM, 4YTO €€ OCBOCHHE
MO3BOJISIET OOYYaIOUIMMCS Ha MPAKTUKE O3HAKOMHTHCS C PA3TUYHBIMUA (DU3HMYECKUMH SIBICHHUSIMH,
OKCIIEPUMEHTAIFHO HM3YYHTh pa3liMuHble (U3NYEeCKHe 3aKOHOMEpPHOCTH, YIIyOUTh CBOH
TEOPETUYECKHE 3HAHNUS, PA3BUTh UMEIOIINECS U TPUOOPECTH HOBBIE IMPAKTUUECKNE YMEHUS U HABBIKA
B 00JacTH TUIAaHMPOBAHHS, MOATOTOBKM, NMPOBEICHUS, aHAIM3a M WHTEpIpeTanuu (Gpu3ndeckoro
IKCTIEPUMEHTA.

[Tporpamma naet oOydarOmIMMCs BO3MOKHOCTb TIPHOOPECTH MPAKTUYECKHA OIBIT pabOTHI C
7a00paTOPHBIM  00OpY/IOBaHUEM, OBIAJETh KOHKPETHBIMH NpUEMaMH  HCCIEI0BaTEIbCKON
JEeSITeTbHOCTH  HAaYMHAIOUIETO  (pU3MKa-dKCepuMeHTaTopa, CcHOpMUPOBAaTh HABBIKM OLEHKH
HOTPEIIHOCTEH Pe3yIbTaTOB M3MEpEeHMs (U3MUECKHUX BENMYMH. Peanusanms mporpaMmbl cO37aeT
ycrnoBHS i ()OPMHPOBAaHUSI y OOYyYaroIIMXCs HECTAaHAAPTHOTO KPEaTHMBHOTO MBIIUICHUS,
COAEUCTBYET Pa3BUTHIO MHIMBHIYAILHOCTH CYXICHUH, (OPMUPOBAHUIO KYJIBTYPHl 00OCHOBaHHUS
COOCTBEHHOT'O MHEHHS U CBOOOIBI €TI0 BHIPAKCHHUS.

[Iporpamma MoxeT OBITH BOCTpeOOBaHa OOyYArOIIMMMHCS, KOTOpbIE HMEIOT HMHTEpPEC M
MOTHUBAIIMIO K YTITyOJICHHOMY U3yUeHHIO (PU3UKU U MATEMAaTHKH, TOTOBSATCSK YYaCTHIO B OJIMMITHAaX
IIKOJIFHUKOB T10 (M3HKE, B pAMKaX KOTOPBIX MPEIYCMOTPEHIIPAKTUIECKUI TYP.

[Iporpamma mpecienyeT HE TOJBKO OOpa3oBaTelbHbIE, HO U BOCIUTATEIIBHBIC LEIH,
IIOCKOJIbKY COOTBETCTBYET MJI€€ AKOJIOTH3AIMU M UAee NMPHUKIAJHON HAIPaBIEHHOCTH, KOTOPHIE, B
qHCIIe PYTUX UICH, TOJI0KEHBI B OCHOBY Kypca ¢pu3uku, nsydaemoro Ha crynenu COO.

BapuaHnTbl peaqu3anuu NporpaMmsl 1 popMbl NpoBeAeHUs 3aHATHIA



Peanuszanus nporpaMMmsbl MmpezrosaraeT couyeTaHhe pa3iudHbIX (OpM IpyHroBol paboTh
(cymraHue JeKIUi, AUCKYCCHs, MOHTaX SKCIIEPUMEHTAIBHBIX YCTaHOBOK, POBEICHUE (PU3UUECKUX
M3MEpPEHUI MMOJ pPYKOBOJACTBOM TMpernojaBareis) U HWHAMBUAYyAIbHONH pabOThl (BBIIOJIHEHHE
CaMOCTOSITENIBHBIX Pa0OT W pPaboT MpakTHKyMmMa, 00paboTka M MHTEpIIpeTanus pe3yJbTaToB
¢uznueckux wusMepenuit). Mcnomp3oBanue Takux ¢opM pabOThl IOMOTraeT pa3BUBaTh Y
00yyaromuxcs, ¢ OJHOM CTOPOHBI, HABBIKM BOCHPHUATHS HOBOW MH(POPMALMU TNPH Pa3IUYHBIX
dopMmax ee mojauu, a ¢ pyroi CTOPOHBI — aKTUBHOCTh, CAMOCTOATEILHOCTh U TBOPUECKOE HAYAJIO.
B wmenom peamusanus AaHHOM TporpaMMbl  JOJDKHA IIOJIOKHMTEIBHOCKA3bIBaTbCsl Kak Ha
aKTyaJIu3allud 3HAHUN, YMEHUN M HaBBIKOB, OOYYaIOLIUXCSB paMKax UX MpeanpodeccuoHanbHOMN
TEXHOJIOTUYECKON (MH)KEHEPHOI) MOJIrOTOBKH, TAK M Ha COLUAIBHOM (OPMHUPOBAHUHU JTMYHOCTH
oOyyJaronuxcs.

[TporpamMma Kypca paccuntana Ha 68 4acoB, B paMKaxX KOTOPBIX IIPEyCMOTPEHbITaKue (HOPMBI
paboT, KaK JEKIHH, CaMOCTOATENIbHbIE PAa0OThl U PabOTHI MPaKTHKyMa. B Xozie caMoCTOATENbHBIX
paboT oOyuaromuecs: 1MoJi KOHTPOJIEM IPENoAaBaTes 3aKpeIUIIOT HOBbIE 3HAHMS, OTPa0aThIBAIOT
OIIpEIeJICHHbIE YMEHHUS U HaBbIKU. PaOOTBIIIPAKTHKYMA MOAPAa3yMEBAIOT CAMOCTOATEIBHOE PEIICHUE
00yYaromKUMHUCs SKCIIEPUMEHTAIBHBIX (PU3NYECKUX 3a/1au. TemaTuka paboT MpaKTUKyMa U MOPSI0K
UX CIIEIOBaHUSI COOTBETCTBYIOT CTPYKTYpEe TEMAaTHUECKOrO IUIaHMpOBaHMA (eaepaibHOi paboueit
IPOrpaMMBI 110 yueOHOMY TpeMeTy «Du3nka» (YIiryOleHHbIH YPOBEHbD).

[Iporpamma paccumTaHa Ha peaju3alMioO B T€UEHHE NBYX JieT oOyuenus B 10—11 kmaccax
IpY TPOBEICHUH 3aHATHI OMH pa3 B Henenmo o0beMoM 1 yac kaxzaoe. [lo ycMoTpeHuto yuurens
MOPSAZIOK CIIEOBAHUS 3aHITUIH MOXKET OBITh U3MEHEH, @ HEKOTOPbIE MOTYT ObITh UCKIIFOUEHBI.

Jonyckaercst peanuzanys 4acTH IMPOrpaMMbl B TEUYEHHE OJHOro y4eOHOro rojga — JUIs
oOydaromuxcst Toabko 10-ro wmm Toipko 11-ro kiacca. OgHako B 3TOM ciiydae npu paboTe c
oOyyatomumucst 11-ro kjacca peKOMEHAyeTCs HauuHaTh M3JI0KEHHE Y4eOHOro marepuaia ¢
MIPOBEJCHUS 3aHATUN, HAIIPABJIEHHBIX HA OCBOCHHE O00YYaIOIIMMUCS OCHOBHBIX IPUEMOB U METOJIOB
00paboOTKK pe3ynbTaToB (U3MYECKUX HU3MEPEHMH U OIEeHKH norpemHocted. Jlns  storo
pexomennayetcsi: 1) mpoBecTuB kiacce 3aHATHs Ne 1, Ne 3 u Ne 5 u3 mporpammser 10-ro kimacca; 2)
3a1aTh Ha oM BeInoaHeHue 3aaanuii Ne 2, Ne 4 u Ne 6 u3 nmporpammsl 10-ro kiacca; 3) B jajpHeimem
cienoBaTh nporpamme 11-ro kiacca, HCKIIOYMB U3 HEE, 0 YCMOTPEHUIO YUHUTENS, KaKHe-ITu00 Tpu
3aHsaTus (Hapumep, Ne 16, No 17, Ne 18).

Bo3moxHO Taxke ocBoeHue odyuatoniumucs 11-ro kinacca noaHoW IporpaMMBbIIpY yCIOBUU
NPOBE/ICHUS 3aHATHI JBa pa3a B HEJEN0 00beMOM 2 yaca KaxkJ10€.

Psan pabot npakTukyMa (Ha yCMOTPEHUE YUUTENIS) MOXKET OBbITh 3aJ]aH 00yJaroluMcs Ha JIOM
JUISL CAMOCTOSITEJILHOTO BBIIIOJHEHUSI C MOCIEAYIOIUM KOHTPOJEM U 0OCYKIEHHEM MOTyYEeHHBIX
pe3yJbTaToB.

B3aumocss3b ¢ GenepabHoil paboyeil MPOorpaMMoil BOCIIUTAHUSA

[IporpamMma paspaboTaHa ¢ ydeToM peKoMeHJauil ¢eaepaibHOl paboyeil mporpaMMel
BOCMIUTaHUA. B  YacTHOCTHM, OHA YYUTBHIBACT I[ICUXOJIOTO-MEJArOTHYECKUEe OCOOCHHOCTH
COOTBETCTBYIOIIEH BO3PACTHON KaTErOpHH 00YyYarOIIUXCSl.

[IporpaMMa COOTBETCTBYeT TaKHM LIEJSM BOCIUTAHUS OOYYaIOIIMXCS, KAaK pa3BUTHE
JIMYHOCTH, CO3JaHME YCIOBHI JUIsl camoolpeaeneHus u conuanuzanuu. [Iporpamma copaeiictByer
PEIICHUIO0 CIEAYIONMIUX 3a7]a4 BOCIUTAHUS OOYYArOIIMXCS: YCBOCHHE 3HAHUWI, HOPM, JYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, TPAIHITHI, KOTOPBIC BRIPA0OTAIO POCCUIICKOE 00IIEeCTBO; (hopMUpoBaHUE
Y Pa3BUTHEITMYHOCTHBIX OTHOIIIEHUH K 9TUM HOpMaM, [IEHHOCTSM; PHOOPETEHUECOOTBETCTBYIOIIETO
9TUM HOpPMaM, IIEHHOCTSIM, TpPAJUIHUSIM COLMOKYJIBTYPHOTO OIBITA TIOBEACHHS, OOIICHHUS,
MEXJIMYHOCTHBIX M COLIMAIbHBIX OTHOIICHHWM, NPUMEHEHUS MOJYUYEHHBIX 3HAHUH; JTOCTHKEHHUE
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS
obmieoOpaszoBarenbHoOil mporpammel 1o ¢usuke B cooTBeTcTBuH ¢ PI'OC COO. Ilporpamma

COOTBETCTBYET CJICAYIOIIIM OCHOBHBIM HAIPABJICHUSIM BOCTIUTAHHUS.

1) TpymoBoe BocHMTaHHE — BOCIUTAHHME YBAKEHHS K TPy, TPYIAIIMMCS, PE3YIbTaTaM

TpyZJa (CBOETo U IpYTHX JIt0/Iei ), OpUEHTAIIHs Ha TPYIOBYIO JAESTeNIbHOCTD, MONydYeHne Npodeccui,
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JUYHOCTHOE CaMOBBIPAXXEHUE B MPOJYKTUBHOM, HPABCTBEHHO JTIOCTOMHOM TpPYJZi€ B POCCHICKOM
oOmiecTBe, JOCTHKEHHE BBIIAIOIIUXCS PE3yNbTaTOB B MPO(EeCcCHOHANBHON esSTEIbHOCTH.
LleneBbIMU OpUEHTUPAMHU SBISAIOTCA: (POPMUPOBAHUE OCO3HAHHOM TOTOBHOCTH K MOJYYEHHUIO
npohecCHOHANBFHOTO 00pa30BaHusl, HEMPEPHIBHOMY 0OOpPa30BaHUIOB TEUEHHUE KU3HU KAK YCIOBHUIO
yCcnenHo mpodecCUOHATBbHOM ¥ OOIIECTBEHHOW JEATENBHOCTH, TIOHMMaHUE CHenu(uKu
camo00pa30BaHus U npodeccuoHaNbHOM CaMONOATOTOBKHU B UHPOPMAITMOHHOM
BBICOKOTEXHOJIOIMYECKOM OOIIECTBE, TOTOBHOCTH YUUTHCS U TPYAUTHCS B COBPEMEHHOM OOILECTBE;
OpUEHTUPOBAHHOCTh Ha OCO3HAHHBIN BEIOOP cepbl MpoPecCHOHATHHON TPYAOBOH AEITETFHOCTHB
POCCHIICKOM OOIIIECTBE C YYETOM JIMYHBIX JKM3HEHHBIX IUTAHOB, TOTPEOHOCTEH CBOEH CEMBH,
oOriecTBa.

2) DKONOTMYECKOE  BOCIUTaHME —  (OPMHPOBAHME  DKOJNOTHYECKOM  KyJBTYpBI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHUS K MPUPOJE, OKPYXKAIOIIEeH cpeie Ha OCHOBE POCCUHUCKUX
TPAAUIIMOHHBIX JyXOBHBIX IEHHOCTEH, HABBIKOB OXpPaHBI, 3alllUThI, BOCCTAHOBJICHUS MPHUPO/IBI,
OKpyXxarorieil cpenpl. LleneBbIM OpUEHTUPOM SIBISIETCS OCO3HAHHUE HEOOXOAUMOCTH NMPUMEHEHHS
3HAHUSl €CTECTBEHHBIX U COLMANIBHBIX HAYK ISl Pa3yMHOTO, O€pEXIIMBOTO MPUPOIONOJIH30BAHUS B
OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE.

3) lleHHOCTH HAYYHOTO MO3HAHWS — BOCIUTAHWE CTPEMIICHHS K MO3HAHHUIO CEOSM JPYrUX
JOJIeH, TMPUPOABl M OOIIECTBA, K TMOJYYCHHIO 3HAHWW, KAYECTBEHHOTO OOpa30BaHUS C YYETOM
JUYHOCTHBIX HWHTEPECOB M OOIIECTBEHHBIX MOTpeOHOCcTel. lleneBbIMU OpHUEHTHUpAMU SBISIOTCS:
dbopMHupoOBaHKE NEATEIHLHO BHIPAXKEHHOTOMO3HABATEILHOTO HHTEpEca B 00JaCTH (PU3UKHU C YUETOM
CBOMX HMHTEpPECOB, CIOCOOHOCTEH, MNOCTHKEHMIi, MONyuyeHHE TMPEACTABIECHUI O COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA, O JOCTIKEHUSIX HAYKU U TEXHUKH, O 3HAYEHUU HAYKH B )KU3HU POCCUHUCKOTO
oOmiecTBa, obecredyeHn ero 0e30MacHOCTH; MPUOOPETeHHE HABBLIKOB KPUTHUYECKOTO MBIIUICHHUS,
OTpeNieTICHUs] JOCTOBEPHOW Hay4dHOM WH(OpPMAlMM U KPUTHUKU AHTUHAYYHBIX TMPECTABICHUN;
pa3BUTHE W TPUMEHEHHE HAaBBIKOB HAONIOJEHUS, HAKOIUICHHS W CHUCTeMaTu3aluu (HakToB.,
OCMBICJIEHHS OIIBITaB €CTECTBEHHO-HAYUHOM 00J1acTH TO3HAHUS, UCCIIEA0BATEIbCKOM 1€ATEIHHOCTH.

OcobennocTH padoThI y4uTEIs 110 IPOrpaMmme

[Tpu peanuzany JaHHOM NpPOrpaMMbl 3ajJadya Y4YUTEIs COCTOUT B TOM, YTOOBI CO3/1aTh
YCIIOBHS JUISI YCBOCHUSI 00YYArOIIMMUCS HOBBIX 3HAHHWH, MPHOOPETEHNUST WMHU HOBBIX YMEHHU W
3aKpEIUIEHUs] HaBBIKOB, HEOOXOAMMBIX [l MPOBEACHUS (PU3UUECKUX SKCIIEPUMEHTOB U aHAJIN3a
MOJTyYEHHBIX pe3yJIbTaTOB.

Jns pemenus 3TOM 3a7ayd HEOOXOAMMO Hajduuue B KaOuHeTe (u3Mku 000pynoBaHMA,
KOMIUIEKTYIOIIUX M PAacXOIHBIX MaTepUalIoB, TPEOYIOMIMXCS AJIs MPOBEIECHUS CaMOCTOSTEIbHbIX
pabot u pabot npaktukyma. Ilepedens npemiaraeMeix paboT cHopMHUpPOBaH TakUM 0OpPa3oOM, UYTO
MOJArOTOBKA K WX MPOBEACHHUIO HE JOJDKHA BBI3bIBATh CYIIECTBEHHBIX 3aTpyIHEHUH — Bce
HEo0X0MMoOe Ul peayi3allid MpOorpamMMbl, Kak MpaBWIo, JIMOO HAaXOAMTCSB KaOMHETE (PU3UKH,
71100 TOCTYITHO B TIOBCEAHEBHOM OBITOBOM OOHMXOJIE.

[Tepen HayamoM 3aHATHH YUUTENI0 PEKOMEHJIYETCS CaMOCTOSITEIbHO BBIOJHUTH BCE
TEOPETUUECKHE 3aJaHHsI, CAMOCTOSITENIbHBIE paOOThI M Pa0OTHI TPAKTUKYMa, KOTOPbIE JOJKHBI Oy Ty T
BBINOJIHATh OOydYaromuecs. DTO JacT YYMTENI0 BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOJXKHBIE
TEXHUYECKHE MPOOJIEMBI, HO U TOJIYYUTh KOHTPOJBHBIE PE3yJIbTaThl U3MEPEHUH U UX 00paboTKH,
KOTOpble TIOHAA00ATCA JUId JaJbHEHIIed MPOBEPKH IPABHWJIBHOCTU  BBIMOJHEHUS pPaboT
00yJaroOmMHUCH.

[TockonbKy OTHUM M3 TJIaBHBIX PE3yJbTaTOB PA0OTHl YUUTEINS B paMKaX 3JIE€KTUBHOIO Kypca
ABJIIETCS JINYHOCTHOE PAa3BUTHE OOYYAIOIIMXCS, YUWUTENIO PEKOMEHAYETCS MpU MPOBEIACHUU
3aHATHM IO porpaMMe aKTUBHO Y4YacTBOBATh B JESATEIBHOCTH OOYYaIOIIMXCS, KOHTPOJIUPOBATH
XOJI BBITIOJTHEHUS] UIMU 3KCIIEPUMEHTAILHONW paOOoThI, HANIPaBIATh M KOPPEKTUPOBATh MX JACHUCTBUS,
CBOEBPEMEHHO YyKa3blBaTb Ha OIIMOKM M HEJOYEThl, MOJCKA3bIBaThb U JEMOHCTPHUPOBATH
NpaBUJIbHBIE CIIOCOOBI BBITIOTHEHUS MPAKTHYECKOW paboThl, 00CYXKAaTh MPUYMHBI U BO3MOXKHBIC
HOCJEICTBUS  JIoITyckaeMblXx omubok. Bo Bpemss 3aHaATuil HEOOXOAMMO IOAJEPKHUBATH
J0OpOXKETATENIBbHYI0 aTMOC(HEPyCOTPYAHNIECTBA.



VYuutento cienyer y4yuThlBaTh, YTO JIOTMKAa OCBOEHHMS MPOrPAMMBI  IPEANOJaracT
1ocjaeI0BaTeIbHOE M3yYeHHE MaTepuaia — CHadaja oOydaromiuecs TOJKHbI OCBOUTH 0Oa30BbIe
IIPUEMBI U METOJIbl IPOBEJCHUS (PU3MUECKUX U3MEpEeHUN U 00paboTKU MOITy4YaeMbIX pe3yJbTaToB,
a yKe 3aTeM MPUMEHATh UX HA IIPAKTUKEIIO CXEME «OT IIPOCTOrO K CI0KHOMY». [loToMy nipumepHas
CXeMa MPOBEJIEHUS 3aHATUH TI0 TPOrpaMMe MOKET ObITh CIIETYIOIIEH:

1) oObscHEHHE TEOPETHUECKOTO MATEPUAIIA TIO TEME;

2) mNOAroTOBKa K BBINOJHEHHIO CAMOCTOATENLHOM pabOTBl WM paboThl MPAKTHKyMa —
oOCyX/JeHue  3aJaHus, yCTPOHCTBA  OSKCIEPUMEHTAJIBHOM  YCTaHOBKH,  HEOOXOJMMOTO
TEOPETHYECKOr0 MaTepHana, IMPUEMOB M METOJO0B TPSIMBIX IKCIIEPUMEHTAIBHBIX H3MEPEHUH,
croco00B UX 00pabOTKH U OLIEHKHU MOTPEIIHOCTEH N3MEPEHHIA;

3) npoBemeHHE CaMOCTOATENBHOW paGOTBI MM PabOTHl MPAKTUKyMa, KOHTPOJb
NPaBUWIBHOCTH NIPOBEICHUS H3MEPEHHIA;

4) 06paboTKa MONYYEHHBIX SKCIIEPMMEHTAIBHBIX JAaHHBIX, OLEHKA MOTPEITHOCTEH;

5) obcyxnenne pe3yabTaToB 00pPabOTKM MOMYYEHHBIX SKCIEPUMEHTAIBHBIX JAHHBIX M
IpOBEPKa UX MPaBHIBLHOCTH.

B caydae HexBaTkM BpPEMEHHM Ha peaau3alyio B Kilacce MNyHKTa 4 JaHHOHW CXEMBbl
PEKOMEHYeTCs MPEUIOKUTh 00yUYalOIIMMCS BBINOJIHUTH COOTBETCTBYIOLIME NEHCTBHUA JOMa, a
IOYHKT 5 peann3oBaTh B HayaJle CIEIYyIOLIETO 3aHATHS, JINOO MPOBECTH HEOOXOAMMBIE 00CYKICHUS
¢ 00y4YaroImuMICs B OPSAKE UHIAUBHUYaIbHON pabOTHI.

2. COAEP)KAHME OBYYEHMUA

10 KJIACC

3ausartue 1. [lorpemiHocTH B 9KCIIEPUMEHTE

Jekuyusa «IlorpemHocTy NpsIMBIX U3MepeHnin». OOCYKIaeTcst MPUPOTaBO3SHUKHOBEHHS
HOTPEIIHOCTENW, METOIbl UX MUHUMM3AIMK U OLIEHKH.

Jekyusa «IlorpentHOCTH KOCBEHHBIX M3MEpEeHUN». OOCyXIaloTcs METO/AbIM IPUEMBI
OILICHKHU MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUII.
3ansaTue 2. OueHKa NorpemHocTeii NPsIMbIX 1 KOCBEHHBIX H3MepeHHuil

Camocmoamenvnan padoma «OLeHKa NOTPEIIHOCTEW KOCBEHHBIX U3MEPEHUMIIO
pe3yJbTaTaM MpsIMBIX H3MEPEHHI».

3ansaTue 3. Ycpengnenne usmepenuii. CirydaiiHas norpemiHoctTs. KmnemMaTnueckne usmepeHust
Jekyusa «CnyuyaliHple TOTpEHIHOCTH». B COOTBETCTBUM C ypOBHEM IOATOTOBKU
o0yyaromuxcss ¥ JOCTYIIHBIM OOOpYyZOBaHHMEM MOXET ObIThb IpOBEIeHa OJHA U3 JABYX paboT
PAKTUKYMA.
Ilpakmukym Ne 1

3aodanue. Omnpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPENHIOI CKOPOCTh JIBHKEHUS
3€pHBIILIKA MIlIeHa B OYThIJIKE C BOAOH.

Ob6opyoosanue. 1lmeHO, HANOJNHEHHAas BOJOW IUIACTHKOBas  OyTbUIKA C OTPE3aHHBIM
TOPJIBILIKOM, CEKYHJIOMED, JIMHEHKa.

Kpamroe onucanue pewenus. TIpoBomuTcsi cepus SKCIEPUMEHTOB IO M3MEPEHHUIO C
IIOMOIIBIO CEKYHJIOMEPa BPEMEHU IPOXOKICHHS 3EPHBIIIKOM IIIIEHA B TOJIIE BOABI HEKOTOPOIO
(UKCUPOBAHHOTO PACCTOSHUS BIOJb BEPTUKAIHU. BrruMcnseTcs cpeaHee Bpems IABMKEHHS 3€pEH.
PaccumnThIBaeTCs cpeiHsy CTAaHOBHUBIIASICSI CKOPOCTH 3TOTO IBMKEHUS. OTICHUBAETCS IIOTPEITHOCTb.

Onucanue cxodxceli pabomvl NPAKMuKyma: BCEPOCCUHCKAS OJMMIIMAAA LIKOJBHUKOB 10
busuke, peruoHanbHbIN 3Tan 2023 r., 3agava «Ilmeno u Bsa3kocTe» [9, 10].

ITpakTukym Ne 2

3adanue. Cobepure yCTaHOBKY MAJis 3allyCKa IIapuKa B TOJET ¢ HEKOTOPOH BBICOTHI C
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(uKCHPOBAaHHOM TOPU30OHTAIBLHONW HayaJIbHOM CKOpOCThIO. Mccnenyiite3aBUCMMOCTh BEpTHUKATbHON
Y TOPU30HTAILHOM KOOPAMHAT IIapuKa Mpy nosiere. OnpenennTe CKOpOCTh IIapuKa B HayaJle MoJeTa.

Obopydosanue. CTallbHON IIApPHK, ITYCKOBOE YCTPOWUCTBO (OTPE30K AaTOMUHUEBOTO
mpoduiIsi, MAarHAT HEOJUMOBBIM, JIBa CTAJIBHBIX IIApUKa), IMITATHBC JAKOW U My(PTOM, MaJIsipHBINA
CKOTY, pyJieTKa, KOMMpOoBaJbHas Oymara.

Kpamroe onucanue pewenus. OcymecTBisieTcsi cOOpKa ImyCKoBOM ycTaHOBKHU. [IpoBoauTcs
cepHsl PKCIIEPUMEHTOB IO 3allyCKy LIapHUKa B IOJIET M U3MEPEHUIO0 KOOPAMHAT MaJCHUs IIapuKa
OTHOCHUTENIbHO TOYKU cOpoca. Ilo moiydeHHbIM JAaHHBIM PAcCCUMTHIBACTCA HayalbHAas CKOPOCTb
0JIETa [IapHKa.

Onucanue  cxoxceti — pabomel  Npakmuxyma: MEXIyHapoAHas  OJMMIIMAAA IO
sKcriepuMeHTaabHoU dusuke 2021 r., 3agaua «llymka» [11].

3ansTue 4. IIpocreiilne reomeTrpuyecKknue M3MepeHHs
Ilpakmukym

3aodanue. Onpenenure ¢ MaKCUMAJIbHONM TOYHOCTHIO TOJILMHY IPOBOJIOKU U BHEIIHUI
JUaMETP WIJIbI, TUIOIIAb HAPHCOBAHHOW Ha JmcTte Oymaru Qurypsl, o0bem Opycka. OrneHute
MOTPEIIHOCTH.

Obopyoosanue. TlpoBonioka, Wria OT IIMpHUIA (CO CTOUYCHHBIM OCTPHEM), H300pakeHue
burypsl cnoxxHor (popMbI Ha pa3TUHOBAHHOW KBaJpaTtaMu Oymare, IepeBsSHHBIN OpycOK, JHHEHKa,
HITAaHT CHITUPKYJIb.

Kpamxoe onucanue pewenus. TlpoBoasTcss W3MEpPEHHS TOJIIMHBI MPOBOJOKH METOJO0M
psnoB. [IpoBoauTcs M3MepeHre TMamMeTpa Uribl METOJIOM MpOKaThiBaHus. [IpoBoIUTCS M3MepeHue
wiomaan GUrypbl METOAOM IOJCYETa IUIOMIAIN 10 KIETKAM CETKU M3BECTHOTrO miara. [IpoBoautcs
u3MepeHue rabapuToB Opycka u BeIYHCICHHE ero 00beMa. OlleHUBACTCS TIOTPEITHOCTh H3MEPEHHBIX
BennuuH. [IpoBOmUTCS mpoBepKka MPaBHIBHOCTH WM3MEPEHHS IHAMETPa WIJIBI C IMOMOIIBIO
HITAaHT CHITUPKYJIS.

3ansaTue 5. I'padukn IKCepUMEHTANBHBIX 3aBUCHMOCTeil. ['padpuyueckasiodpadoTKka JaHHBIX
Jexyus «Odopmienne rpadukoB IKCIIEPUMEHTATBHBIX 3aBUCUMOCTEH.

['paduueckas 06paboTKa JAHHBIXY.

OOCyX)mTaroTcsl OCHOBHBIE TIpaBmia O(OpMIICHUS TpadUKOB 3aBHCHUMOCTEH (PH3UYECKHX
BEJIMYUH APYT OT ApyTra.

Camocmosamenvnaa paooma «IloctpoeHue rpadvkoB B COOTBETCTBUH C H3YYCHHBIMU
MpaBUJIaMU C UCTIOJIH30BAaHUEM T'OTOBBIX TAOIUI] C TAHHBIMI).

Hcnonvzyemvie mamepuanvi: METOAMYECKHE pekoMeHAanuu lleHTpanbHON mpeamMeTHO-
METOJIMYECKOM KOMHCCHHM TIO OIEHUBaHUIO odopmieHus rpaukoB Ha MPAKTUYECKUX Typax
BCEPOCCUNCKON OJIMMITHA/IBI IIIKOJIBHUKOB 10 (huzuke [12].

3ansaTne 6. O0padoTKa HeJIMHEHHBIX 3aBUCMMOCTEl: JJUHeapu3alus, MoACYeT MJIOAAN MO/
rpa¢ukom, NOCTPOEHHE KacaTeJbHbIX K rpaguKy

Jekyusa «JIluneapusanusi SKCIEPUMEHTANBHBIX 3aBUCHUMOCTEH M Jpyrue rpaduueckue
CrocoObl 00PaOOTKYU TaHHBIX).

OO6cyxpmaercs METOJ 3aMEHbl NEPEMEHHBIX IMpU JIMHEAPU3aLUU SKCIEPUMEHTAIbHBIX
3aBucumocteil. OOcyxaaeTcss (QU3NYECKUH CMBICT TUIOMAAU TOJ TpaduKOM U YTIIOBOTO
koa(dduimenTa KacaTelIbHOU K rpaduKy.

3ansiTue 7. U3mepeHnne 3aBUCMMOCTH KOOPAMHATHI IPAHULBI 00JIACTUHAMOKAHUS OT
BpeMeHu. JInneapuzauusi 3aBHCUMOCTH
Ilpakmuxkym

3adanue. Boipexkbre n3 OymaxkHoi canderku yenty mauHOW 30 cM U mupuHOM 2-3 cM.

OHYCTI/ITC KOHCI] 6YMa}I(HOI>'I JICHTBI B BOAY MW BKIKOYUTC CCKYHIOMCP. H?:y‘lI/ITe 3aBUCUMOCTDb
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KOOPJIMHATHI TPAHUIIBI 00JIACTH, TPOMMUTABIICHCS BOIOH, OT BpeMeHu. Omnpenennure XapakTep dTou
3aBUCHUMOCTH.
Obopyodosanue. Cexynnomep, OymMakHble candeTku, pyjaeTka, yamka [lerpu.

Kpamxkoe onucanue pewsenusi. CTaBUTCS OTIBIT 110 U3YUYSHUIO IBHYKECHUS TPAHUIIBI HAMOKAHUS
OymaxkHoi canderku. Vcmonb3yercs 3aMeHa TEPEMEHHBIX JUIsl JTMHEApH3alMUd 3aBUCUMOCTH U
MOCTPOCHUS JMHEWHOTrO TpadurKa, KOTOPHIM BIOCIEICTBUU IMO3BOJIIET CYIUTh O KOHKPETHOM
XapakTepe 3aBUCHMOCTH.

Onucanue cxooiceil pabomul npakmuxyma. [5], 3amaua Ne 32 «HamokaHueTkaHm.

3ausrtue 8. U3yuyeHue ynpyroro rucrepesmnca
IlIpakmukym

3aoanue. 3akpenure ¢ HTOMOIIBIO 3KUMa TUHEHWKY Ha cTone. [IpoaeHpTe nyKKy3axuma B
KOJIbIIO OAHKOBCKOM pE3MHKH. 3alenuTe KPIOUYKOM JWHAMOMETpa KOJIbLIO

pe3uHku. M3MeppTe 3aBUCHMOCTh [UIMHBI PE3HHKU OT PACTATHBAIONICH CHIIBI MPU HArpy3Ke
(pactsbxkenun) u pasrpyske. [IpoBemute usmepenus ¢ marom B 0,5 H, mpu kaxaoM u3mMepeHUU
nenaiite 3anepkky B 30 c. [loctpoiite rpaduk U3MEpEeHHON 3aBUCUMOCTH, OMHMILIUTE €€ XapakTep.
CrenaiiTe NpeanoyioKeHUsT O MpUYMHAX HAOJI0JAaeMol 3aBUCHUMOCTHU. Paccumraiite, B Kakux
npenenax JexHUT Kodh(UIUEHT KECTKOCTH PE3NHOBOTO KoJblia. Mcmonb3ys moy4eHHble JaHHbIE,
paccuuTaiiTe, KaKyro SHEPIHIO MOIJIOTHIIA PE3UHKA 32 BpeMsI IPOBEACHUS U3MEPEHUH.

Obopydosanue. Jluneiika, 3akuM, THUHAMOMETp C IpenenoM usMmepenuit 5 H, pesunoBoe
KOJIBITO (PE3WHKA AJ11 0AHKHOT), CEKYHIIOMED.

Kpamkoe onucanue pewenus. BBIIOMHAETCS ONBIT IO HM3YYEHUIO 3aBUCHUMOCTH CHJIbI
YOPYTOCTH PE3MHOBOTO KOJIbIIA OT €r0 AJIMHBI MPU MOCTEIIEHHOM YBEJIWYEHUH U MPU MOCTEIIEHHOM
YMEHBIICHUN pacTaruBamomeil cuiel. HaOmiomaercs siBieHwe ympyroro rucrepesuca. Jlse
MOJTyYeHHBIE HKCIIEPUMEHTAIbHbIE 3aBUCUMOCTH HAaHOCSTCS Ha oauH rpaduk. [lpoBoautcs ananus
MIOJIyYEHHBIX Pe3yJIbTaTOB.

3ansaTue 9. HaxoxaeHue Maccebl JIMHEHKH M HINPHLA € IOMOIIbIOYPABHOBEIIMBAHNUS pblYyara
IlIpakmukym

3a0anue. Onpenenure ¢ MaKCUMAILHOW TOYHOCTBIO MaccCy INIMPHIA U MAaCCYJIMHEHKH.
Obopyoosanue. npun; o6emom 20 M1, IMHEWKA, CTaKaH ¢ BOJIOH.

Kpamkoe onucanue pewenus. K KOHLy JHMHEWKH, KOTOpash HCIOJIb3YyEeTCSB KaueCTBE
pmqara, IIOABCIINBACTCA IHHpI/IH. I/ISMepﬂeTCH 3aBUCUMOCTH KOOp)II/IHaTI)I TOYKH OHOpI)I
ypaBHOBeI_HeHHOF (0] pLI‘-IaF a OT 061,eMa BOAbI B Lunpnue. HO HOJIy‘-IeHHLIM JaHHBIM OHpC,Z[e.HSIIOTC}I
Macca IIIpUIEa 1 Macca JIMHEHKH.

Onucanue cxodxceli pabomsl npakmuxkyma: PETHOHANBHBIN dTan onummuansl um. Jx. K.
Maxkcgema o ¢usuke, 2014 r., 8 ximacc, 3amada «HenecTpyKTHBHBIN aHATTN3).

3ansaTue 10. U3mepenne ko3 duumneHTa JHepreTHYeCKNX NOTEPb NPH OTCKOKEMIAPUKA OT
MOBEPXHOCTH
Ilpakmukym

3aoanue. IlpoBeaure uCCIEIOBaHUE 3aBUCUMOCTH BBICOTBI OTCKOKa IIapHKa I0CIe
COoyJapeHusi ¢ MOBEPXHOCTbIO CTOJa OT BBICOTHI cOpoca. IlpoBeaute ombIT A ABYX THUIIOB
mapukoB. OnpenenuTe XxapakTep 3aBUCUMOCTH.

Obopyodosanue. 1llapuk st HACTOIBFHOTO TEHHUCA, PE3UHOBBIN MTAPUK
«TIOMPBITYH», PyJIeTKa, MaJSPHBII CKOTY.

Kpamkoe onucarue peuteHus. HpOBOI[I/ITC}I OIIBIT IO U3MCPCHUIO BBICOTHI OTCKOKAa IIapHUKa
MoCJIC COyHapC€HHusA C IMOBCPXHOCTHIO OPHU30HTAIBHOIO CTOJIa B 3aBUCUMOCTHU OT BBICOTEHI C6pOC3.
I/I3MepeHI/I$I MPOBOJATCA MJIA ABYX TUIIOB I_HapI/IKOB.I[JISI PCE3UHOBOI'0 MIapruKa 3aBUCUMOCTD SABJIACTCA
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Hp?[MOfI MMPOMNMOPUHUOHATIBHOCTBIO, JJIA IIapuKa OT HACTOJIBHOTO TCHHHCA 3aBUCUMOCTDb HE ABJISACTCA
TaKOBOM. O6CY)KI[&IOTC$I BO3MOJXHBIC IPUYHUHBI TOJTYUYCHHBIX PC3YJILTATOB.

3ansaTue 11. OnpeneneHue Tena10eMKOCTH TBEpPAOIro TeJia
Ilpakmukym
3aodanue. Onpenennure ¢ MAKCUMaJIbHOW TOYHOCTBHIO TEIIOEMKOCTh IPY3HKa.

Obopyoosanue. I'py3uk maccoit 50 T, crakan o6bemoM 0,2 J1 ¢ BOJI0I KOMHATHOUTEMIIEPATYPBI,
€MKOCTb C TOpsiYed BOJIOM, IBa TEpPMOMETpa, Cal(eTKH, MOJHOC, HUTh.

Kpamxkoe onucanue pewtenus. IIpOBOAUTCS ONBIT 1O U3MEPEHUIO TEIUIOEMKOCTH TPYy3HKa
METOJIOM TEePEHOCa €ro M3 XOJOJHOH BOJBI B ropsuyro. OleHUBaeTCs U3MEHEHUE TEMIIEPaTyphl
XOJIOZHOU BOJIBI 3@ CUET ITOIYYEHHUsI KOJIMYECTBA TEIUIOTHI OT rOPAYEro rpy3HKa.

3austue 12. U3Mepenne Ttemmeparypbl PyK JKCIHEPMMEHTATOPA M 1aBJIEHHS,KOTOpOe
MOTYT CO3/1aTh €ro Jerkue
Ilpakmuxkym

3aoanue. 1) Onpenenure BHyTpeHHee ceueHue Tpyoku. [loacoenuanrte K mmpuiry o0reMom
20 mi TpyOKy ¢ MOMEIIEHHOW B Hee Karuied BOJAbI. 3aKMUTE IIMPUI] B JTAJAOHSIX U HArpEeBalTe ero
TakKUM 00pa3oM B TedeHWe 5 MHHYT. M3MephTe mepeMenieHne Karmum 1o Tpyoke. Mcmomb3ys
MOJTy4YeHHBIE TAHHBIC, OLICHUTE TEMIIEPATypy PyK dKcIepuMenTaropa. 2) Jloxaurech, KOTaa MImpuIl
CHOBa TPUMET KOMHATHYIO TeMIiepaTypy. BiyBas Bo3ayx B CBOOOIHBINM KOHEIl TPYOKH, U3MEPhTE
nepeMeleHre Karuld MNPy MaKCUMaJIbHOM JIaBIIEHUM BO3AyXa, CO3[aBa€MOM Ha KOHIE TPYOKH.
Hcnonp3yss TOJlydeHHBIC JlaHHBIC, OIICHUTE JaBJICHWE, KOTOPOE MOTYT CO34aTh JIETKUE
AKCIIEPUMEHTATOPA.

Obopyoosanue. npui ooemom 20 mi1, TpyOKa oT HH(PY3MOHHON CUCTEMBI, BOJIa, IMHEHKA,
CEKyHJIOMED.

Kpamroe onucanue pewenus. 1) K mmpuiy odsemom 20 M1 mojcoenuHsieTcs: TpyOka ¢
NIOMEILEHHON B Hee Karuiel Bosl. Llnpuiy HarpeBaeTcs pykaMu, U3MepseTCANIEPEMEILIEHUE KaIllu 110
TpyOke. Ha ocHOBe NaHHBIX O ceyeHHH TPyOKM U 00beMe BO3[AyXa B IINPUIIE PACCUUTHIBACTCS
TEMIIEPATypa PyK DKCIEPUMEHTATOpa.

2) Ucnonb3ys Ty K€ yCTaHOBKY, SKCIIEPUMEHTATOP CO3JAET JaBjeHHE BHYTPH CBOOOJHOTO KOHIIA
TpyOku. Kamis Bojsl nepemeniaercs no Tpyoke. Ha ocHOBe JaHHBIX O €€ CMEIEHUH OLIEHUBAeTCs
JaBJIeHHUE, KOTOPOE MOTYT CO3JaTh JIETKUE 3KCIIEPUMEHTATOpA.

Onucanue cxoocei pabomuvl npaxmukyma: 1) 3aKIIOUYUTENBHBIA 3Talm BCEPOCCHIUCKOM

OJIMMITHA/IBI TIKOJIBHUKOB, 2023 1., 10 k1acc, 3agada «Haceimennsiii mapy, myHkt Ne 1 [13, 14].

3ansaTue 13. IppexTuBHBIN KOIPPUIHEHT )KeCTKOCTH cucTeMbl. Onpenesnenne moay.as FOnra
NMPOBOJIOKH € MOMOIIBIO pblyara. Onpenesnenue npeaesaa ynpyroiaegopmanuun
Ilpakmukym

3aodanue. Onpenenure ¢ MaKCUMaJIbHON TOYHOCTBIO MOYJIb FOHIa IpoBOJIOKH.

Obopyoosanue. 11ITaTuB c IByMs JankaMu, TPOBOJIOKA, IMHEWKA IepeBIHHAS IITUHOU 50 cM,
rpy3bl Maccoit mo 50 T, Ba KaHIENAPCKUX 3KUMA.

Kpamrxoe onucanue pewenus. Jlunelika mTOABENIMBAETCS Ha IPOBOJIOKE TaK, YTOOBI
MOJTyYMJICSl CHJIBHO HEpPaBHOIUIEUUI pbIYar. bIKHUN K TOYKE MOJIBeca KOHEI[ TOPU30HTAIBHOM
JUHEWKY ONMpaeTCs CHU3Y Ha JIanKy ImrTatuBa. K qpyromy KOHITYy JIMHEHKH TOIBEIINBAIOTCS TPY36I.
W3mepsieTcst 3aBUCUMOCTh CMEIICHHsI KOHIIA JIMHEWKH, K KOTOPOMY TOJIBEINBAIOTCS TPY3bl, OT UX
CyMMapHOW Macchl. Ha OCHOBE TNOJyYEHHBIX JaHHBIX U T€OMETPHYCCKHX MapaMeTPOB yCTAHOBKH
paccuuThIBaeTCI MOAYJIb FOHTa mpoBOIOKH.

Onucanue cxooiceti pabomul npakmuxyma: [6], 3amaga Ne 9.30.



3ansaTue 14. U3mepenue ko3 PuumneHTa NOBEPXHOCTHOIO HATSKEHUS METOAOMOTPbIBA
Ilpakmukym
3aoanue. llpugymaiite crmoco® Hu3MEpeHUs CUIIbI, KOTOPYIO TpeOyercss NPHIOXKHUTh K
MIPOBOJIOYHOM paMKe JJis TOr0, 4TOObI OTOPBATh €€ OT MOBEPXHOCTHU BOJIbL. [IpoBeuTe sKCIiepuMeHT
U OLIEHUTE KOY(PPHUIINESHT MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

Obopyodosanue. KroBeTa mupokast ¢ BOJI0i, MPOBOJIOKA, BEChI, HUTh.

Kpamkoe onucanue pewsernus. [IpoBOJUTCS OIBIT 0 U3MEPEHUIO CUIIBI OTPHIBAIIPOBOJIOYHOM
paMKd OT TIOBEPXHOCTH BOJBI TMpPH pa3iMYHbIX NepuMerpax pamku. [IpoBogutcs oreHka
KO3 UITMEHTA TOBEPXHOCTHOTO HATSKCHUS BOJIBI.

Onucanue cxodiceli pabomul npaxmuxyma: [7], 3amaga Ne 331.

3ansaTue 15. Onpenenenne TOUKH pocbl. 3HAKOMCTBO € 3JIEKTPHYECKHM KOHAEHCATOPOM
Ilpakmukym Ne 1

3aodanue. OI_ICHI/ITC BJIA’KHOCTBH BO31yXa B KOMHATC.

Obopyoosanue. TlpoOupka CTEKISTHHAs, MAJICHbKHE KYCOYKU JIbJa, TEPMOMETp, Tabiauia
3aBUCHUMOCTH JIaBJICHUS HACHIIIEHHOTO Mapa BOJbI OT TEMIIEPATYPHI.

Kpamrxoe onucanue pewenus. B mpoOupKy ¢ BOAOH MOCTENEHHO JOOABIISIOT KYyCOUKH JIbIA
U JOXXHIAIOTCSI MOMEHTA BBICTYIUICHUS Kamellb POChI Ha MMOBEPXHOCTH MPOOHpKHU. [To momydeHHbIM
JAHHBIM O TEMIIEPAType TOYKE POCHI C MOMOIILI0 TAOIUIBI 3aBUCHMOCTH JIABJICHHS HACKHIIIEHHOTO
napa BOJIbI OT TEMIIEPATyPhl OTNPEACISCTCS OTHOCUTENIbHAS BIIAYKHOCTh BO3[yXa B KOMHATE.

Onucanue cxodceti pabomul npaxmuxyma: [8], rmaBa Ne 3, maboparopHas padora Ne 9.

Ipakmukym Ne 2

3aoanue. Onpenenure ¢ MaKCUMaIIbHONH TOYHOCTBIO OTHOIIIEHHE AJIEKTPHUECKUX EMKOCTEH
JIBYX KOH/IEHCATOPOB.

Obopydosanue. 1Ba SIEKTPOJIUTHYECKUX KOHJEHcCATopa, BOJIBTMETp, Oarapeiika,
COEIMHUTENbHBIE POBOIA.

Kpamroe onucanue pewenus. TIpoBOANTCS OMBIT TIO 3apsAAKe KOHIEHCATOpA OT JPYroro
3apaHee 3apsDKeHHOTO KOHJEHcaTopa. M3MepsroTcsl HampshKeHHsl Ha KOHICHCATOpax J0 M MOCie
noakroueHui. OTIeHNBAETCS OTHOIICHHE EMKOCTEH KOHACHCATOPOB.

Onucanue cxodxcetl pabomsl npakmuxkyma: [6], 3agaua Ne 10.22.

3ansTue 16. U3yyenue npouecca pa3psiiku KOH/AeHcaTopa
Ilpakmukym

3adanue. VI3yunte 3aBUCHUMOCThH HANPSDKEHUS HA KOHJEHCATOPE OT BPEMEHHUIIPH €T0
paspsake. Onpenenure eMKOCTh KOHJICHCATOpa.

Obopydosanue. DNEKTPOTUTHUCCKUNA KOHACHCATOP, BOJILTMETp, Oarapeiika,ceKyHIoMeD,
COCJIMHUTEIIbHBIC TIPOBO/IA.

Kpamxkoe onucanue pewenus. IlpoBogutcss M3MepeHHE 3aBUCHUMOCTH HAaNpPsIKEHUS Ha
paspspKaroleMcsl KOHAeHcaTope OT BpeMeHu. [lenaercs olleHKa eMKOCTH KOoHJieHcaTopa. B kadecTse
CONPOTHUBIICHUS JIIsl pa3psAIKU KOHJEHCATOPA BHICTYIAET BHYTPEHHEE CONMPOTUBIICHUE BOJILTMETPA.

Onucanue cxooicell pabomoel npakmuxyma: [5], 3agada Ne 10 «M3yuenue cBeTonnoaa» (4actb
Ne 1).

3ansaTue 17. OnpenesieHue yaebHOr0 CONPOTHBJICHUS MATEPHAJIa IPOBOJIOKH
Ilpakmukym
3aoanue. Onpenenure yaeabHOE CONPOTUBICHUE TPOBOJIOKH.

Obopyoosanue. JIpa MynbTUMETpA (B pEKUME BOJIBTMETPA U aMIIEPMETPA), COCTUHUTETHHBIE
npoBoja, OaTtapeiika, oOpa3ibl MPOBOJIOKH, JHHEHKA, MUKPOMETD.
Kpamxoe onucanue pewenus. Viccnemyemas IpOBOJIOKA COSIUHSETCS TOCIEIOBATENLHO C
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aMIIepMETPOM U MOJKIoYaeTcst Kk Oarapelike. [lapamnesnbHO y4acTKy MPOBOJIOKHM MOJKIHOYAECTCA
BOJbTMETp. M3 OTHOIIEHUS TMoOKa3aHWW NPHOOPOB PACCUUTHIBAECTCS COIMPOTHBIIEHHE YYacTKa
IIPOBOJIOKH, TIOCJE YEro M3MEPSIOTCS €ro reoMeTrpuyeckue pasmepbl. M3 MosydeHHBIX AaHHBIX
OIpeAEIAETCS yIEIbHOECONPOTUBIIEHUE MaTepralla, U3 KOTOPOro U3rOTOBJIEHA ITPOBOJIOKA.

Onucanue  cxooceii.  pabomvl  npakmukyma: MexayHaponHas — OJIMMIIMAAa IO
SKCHIepUMEHTaNbHOM pusuke 2022 1., 3a1a4ya «Majoe cConpoTUBICHUE.

3ansaTue 18. U3mMepeHnne BOIbT-aMIIePHOI XapaKTePUCTUKHUIIOJIYIIPOBOHHKOBOI0 M0/
Ilpakmukym

3adanue. VI3amepbTe 3aBUCUMOCTD CHJIBI TOKA, NMPOTEKAIOIIET0 4Yepe3 AHOJ, OT 10aBaeMOro
Ha HEro HanpshKeHus (B IpsMOM M oOpaTHOM HarpasieHuH). [TocTpoiiTe rpaguk BOJIBT-aMIIEPHOM
XapaKTePUCTUKU AUOAA.

Obopyoosanue. BonbTMeETp, aMIiepMeTp, COCIMHUTEIBHBIE MPOBO/A, TOTYITPOBOIHUKOBBIN
JINOJT, MaKEeTHas TUIaTa, IEPEMEHHBIN pe3ncTop, OaTapeika.

Kpamroe onucanue pewenus. IlpoBonutcs skcnepuMeHT no uzMepeHuto BAX nuona B
psIMOM U 0OpaTHOM HampaBlICHUH.

Onucanue cxodiceil pabomul npaxkmuxyma. [8], rmaBa Ne 4, mabopatopnast pa6ora Ne 9.

11 KJIACC

3ausTue 1. OneHKa BeJTHYUHbI TOPU3OHTAJIBHON COCTABJIAIONIEH MATHUTHONMHAYKIIUH
MATHUTHOTO M0JIs1 3eMJIU
Ilpakmuxkym

3adanue. OueHure MOAYIb TOPU3OHTAIBLHONW COCTABIISIIOIIEH BEKTOPAaMAarHUTHONW MHTyKIIUU
MarHUTHOTO MOJIS 3eMJIH.

Obopydosanue. Komnac, coneroup (auamerp 10 cMm, 150 BuUTKOB), 1a00paTOpHBI OI0K
NUTaHUS, TPAHCIIOPTHP.

Kpamxoe  onucanue  pewenus.  IIpoBOAMTCS ~ SKCIEPUMEHT TIO  ONPEACICHHIO
NPOCTPAHCTBEHHOW OPUEHTAIMM BEKTOpAa HMHIYKIIMM MAarHUTHOTO IIOJISi, CO3JaBaeMOro Ha OCH
COJICHOMJIa TIPU CYNEPHO3MIMU MAarHHUTHOTO TOJS 3€MJIM M MarHUTHOTO IIOJI COJICHOHMZA, B
3aBHCHMOCTH OT CHJIBI TOKa B BHTKax coyieHouza. [1o 3Toi 3aBUCHMOCTH ONpenensieTcss MOIYb
TOPU30HTAILHOW COCTABJISIONICH BEKTOpa MAarHUTHON MHYKIIMA MarHUTHOTO TTOJIST 3eMJTH.

Onucanue cxooiceil pabomul npaxmuxyma. [8], rmaBa Ne 4, mabopatopHas padora Ne 12.

3ansTe 2. U3mepenne 3aBUCMMOCTH BeJIMYUHBI MATHUTHON HHAYKIIUMMATHUTHOTO MOJISI
MArHUTa OT PACCTOSIHUS

Ilpakmuxkym

3adanue. W3yuuTe 3aBUCUMOCTh BEJIMYUHBI MAarHUTHOW HWHAYKIIMM MAarHUTHOTO TOJS
MOCTOSTHHOTO MarHWTa Ha €ro MPO0ILHOM OCH CHMMETPHH OT PACCTOSIHHSI MEXTy IICHTPOM MarHuTa
Y TOYKOW U3MEPEHHUI.

Obopyoosanue. CmapT@oH C TPEIyCTAHOBJICHHBIM TPOTPAMMHBIM OOECIICUYEHUEM IS
M3MEPEHUS BEIMYMHBI MATHUTHOTO TOJIS, IIMITUHAPUIECKUI MarHUT, TUHEHKa, MaJIsIpHBIN CKOTY.

Kpamkoe onucanue pewenus. C TOMOIIBIO JAaTYUKOB CMapToHA MPOBOAUTCS MPIMOE
WU3MEpEHHUE BEIIMYMHBI MATHUTHON WHAYKIIMA MarHUTHOTO ITOJISI HA OCH IIVUIMHIPHYECKOTO MarHnuTa
B 3aBHCHMOCTH OT PAaCCTOSIHHSI IO HETO.

3austue 3. HaG101eHe MAarHUTHOTO TUCTEPe3HCca
Ilpakmukym

3adanue. HamoTaiiTe HECKOJIBKO BUTKOB H30JIMPOBAHHOTO MPOBOJA HA HUIUHAPUYECKYIO
qaCTh JIAIIKM IIITaTuBa. HOHHCCI/ITC TOpPCL JIAllKA 6JIH3KOK IIOJIOKCHUIO JaTYWMKAa MAarHuTHOI'O
noyist MmobuneHOTO TenedoHa. [lomaiiTe snekTpudecKkuii TOK B MpoBoA. M3MepbTe 3aBHCHUMOCTH
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BEJIMYMHBI WHAYKIIMHA MAarHATHOTO TIOJISI HAa TOPIIE JIATKKA OT CHJIBI TNPOTEKAIOMIET0 Yepe3 MPOBOJ
ToKa. /{7 ATOro BHAuaie MOBBIMIAWTE 3HAYCHHS] CHJIBI IMPOTEKAIOMIETO TOKAa 10 MaKCHUMAILHO
BO3MOJKHOT'O 3HAY€HUS, a IOTOM TOHKXAlTe N0 HYJEBOro 3HAa4YeHHs. 3aTeM CMEHHUTE MOJIIPHOCTH
MOJKIIOUEHUS MCTOYHHKA TOKa M TOBTOpUTe OMNBIT. [locTpoiite rpaduk, OMUCHIBAOIINN
3aBUCUMOCTh BEIIMYMHBI MAarHWTHOW WHIYKIIMH HA TOPIE JIAMKA OT CHJIBI MPOTEKAIOIIETO Yepe3
IPOBO/I TOKA.

Obopyoosanue. CmapT@oH C TPEIyCTAHOBJICHHBIM TMPOTPAMMHBIM OOECIICUYECHUEM IS
W3MEPEHUS BETUYMHBI MATHUTHOTO TTOJIS, IITATUB C ABYMSI JIAIKAaMH, OJTHA U3 KOTOPBIX JTOJKHA OBITH
JKEJIE3HOHM (MJTM IPYTOM KEJIe3HBIM CEPACUHUK ), Ta00PaTOPHBIA UCTOYHUK MTUTAHUS, OTHOKWIbHBIN
M30JIMPOBAHHBINA MPOBOJ, BBIACPKUBAIOIINNA MaKCHMAaIbHBI TOK JIa0OpATOPHOTO HCTOYHUKA
MTUTaHUS.

Kpamkoe onucanue pewenus. Jlamka mrtaTuBa OOMATHIBAETCS HECKOJIBKUMHU BHUTKAMH
TOJICTOTO HW30JIMPOBAaHHOIO MpoBoja. C MOMOIIBI0 JIaOOpATOPHOTO HCTOYHMKA MUTAHUS Yepe3
MIPOBOJI MIPOITYyCKAETCs ANEKTpUudecKuil Tok. CHavana TOK MPOMYCKAlOT B OJHOM HAINpPaBICHUU C
MIOCTETICHHBIM YBEJIMUEHHEM CHJIBI TOKAaW €€ TOCIEAYIONMM YMEHBIICHHEM, TOTOM MPOLEAYpY
MOBTOPSIOT [Tl IPOTUBOIIOIOKHOTO HarpaBieHusl Toka. [Ipu 3ToM u3MepsieTcst BeInurnHa UHIYKITHH
MarHuTHOTO TIOJII HA TOpIE JAmKH IITaTHBAa C TOMOIIBID MOOMIBHOTO Tenedona. CTpouTcs
3aBUCHUMOCTh BETMYMHBI MHAYKIIMA MAarHUTHOTO TOJISL OT CHJIBI IPOTEKAIOIIETO Yepe3 MPOBO TOKA.
OO6cyxnaercs NoJy4YeHHBIN rpaduk U SBJIEHUE MAarHUTHOTO TUCTEpEe3nca.

3ansaTue 4. U3ydyenue padoThl 3JICKTPOABUIATEISI M JHHAMO-MAIINHBI (YacThb 1) Jekyusn
«ONEeKTPOIBUTATENb U AJIEKTpoTreHepaTop». O0CykmaaeTcs UCTOPUS N300PETCHHS
AJIEKTPOABHUIraTeNs U COBEPIIEHCTBOBAHUS €r0 KOHCTPYKUMHU. ONUCHIBAETCSI BHYTPEHHEE
YCTPOMCTBO 3JEKTPOJABUTATENS U AJIEKTPOTrEHEPATOPA.

Pazbupatorcs TeopeTrdeckue 3a4a4M 1o JaHHOU TeMe.

3austue 5. U3ydyenune padoTsl 3J1eKTPOABUTATEISI U JTMHAMO-MAIIUHBI (4acTh 2)
Ipakmukym

3aoanue. 1) llpoBenuTe cepuio 3KCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH CHJIBI TOKA,
BbIpa0baThIBA€MOIl T€HEpPaTopoM, OT BEJIMYMHBI MOMEHTa CHJIbl, MPHUJIOKEHHOTO K €ro Baiy. 2)
[TpoBeauTe CepHIo IKCIEPUMEHTOB M U3MEPHTE 3aBUCUMOCTH BETMUMHBI HAMIPSDKCHUS, TIOJJAHHOTO Ha
AIIEKTPOJIBUraTelb, OT YaCTOTHI €r0 BpAIllEHUSIU MEXaHUYECKOW Harpy3KH ero Baja.

Obopyoosanue. DIEKTPUUECKHI MOTOPYUK C PEIyKTOpOM, Ha0Op Tpy30B, pEOCTar,
COCIMHUTENIbHbIE MPOBOJA, JIAOOPATOPHBIA HWCTOYHUK MUTAHHS, MYJIbTUMETp (aMIepMmerp),
CEKYHJIOMED.

Kpamxoe onucanue pewenus. 1IpoBOASTCS ONBITHI 0 U3MEPEHUIO 3aBUCUMOCTH CUJIBI TOKA,
BBIpa0aThIBAEMON T'€HEpaTOPOM, OT BEJIMYMHBI MOMEHTA CHJIBI, TPHUJIOKEHHOTO K €ro Bay.
[TpoBOAMTCS OMBIT MO U3YUEHHUIO CBS3H BETUYHH HATIPSDKEHUS, TIOJAHHOTO Ha JIEKTPOABUTATENb, OT
YaCTOTHI €r0 BPAIICHUS U MEXaHWUYSCKOW HArpy3KH €ro Baia.

Onucanue cxoocux pabom npaxmuxyma: 1) MexayHapoaHas OJUMIIHAgA IO
sKcriepuMeHTaabHou Gusnke 2018 r., 3amaya «MOTOPUUK C PEAYKTOPOMY, ITYHKTHI
NeNe 1-4; 2) MexayHapodHas ONMMIIMAAa IO SKCHepuMeHTanbHON Qusuke 2022 1., 3amaua
«®Donapby», myHKTbI NeNe 1-4.

3ansaTue 6. U3yueHune 3aBUCHMOCTH NePUOJA KOJIeOAHMI JTHHEHKMHA IUJIMHAPUYECKO
NOBEPXHOCTH OT PAINYyCa e¢ KPUBHU3HBI

Ilpakmukym

3aoanue. Onpenenure XapakTep 3aBUCUMOCTH TIEpHOJIa KOJICOaHUH JTUHEHKH, TTOJIOKEHHOMN
Ha [WINHAPUYECKYIO TIOBEPXHOCTD, OT paJuyca KPUBU3HBI 3TON TTOBEPXHOCTH.

Obopyoosanue. Habop UMIMHAPOB pa3HOro paauyca (HampuUMmep, pa3IndHbIE
HWIMHIPUYECKHUE COCYbl), TUHEIKA, CEKyHIOMED.

10



Kpamxkoe onucanue pewenus. IIpoBoautcs cepust MpsiMbIX U3MEPEHHUM 3aBUCUMOCTH IEPHOJIA
KoJie0aHui IMHEHKH, TTOJIOKEHHON Ha MUIUHAPUIECKYIO TIOBEPXHOCTD, OT paanyca KPUBU3HBI ATOU
MOBEpXHOCTU.  Mcmonp3yroTcst  METOAbl  JMHeapw3alud U rpaduyeckoro  aHauu3a
AKCIIEPUMEHTATBHBIX TAaHHBIX.

3ansaTue 7. U3yyeHune 3aBHCHMOCTH AMILIUTY/AbI KOJIeOAHHI NPYKUHHOTOMASITHUKA OT
BpeMeHHU
Ilpakmukym

3adanue. VI3mepbTe 3aBUCUMOCTb AMIUTUTYJBl 3aTyXalOUUX KOJEOaHUH MPYKUHHOTO
MasTHHKAa OT BpeMeHH. [IpoBepbre rumoredy 00 HKCMOHEHIMAIBHOM XapakTepe MOTy4EeHHOU
3aBUCUMOCTH.

Obopyoosanue. Ilpyxuna or tuHaMoMeTpa ¢ npeaenoM n3mepennit 1 H, rpy3 maccoit 150 T,
CEKYHJIOMeD, IITATHUB C JIAMKOHM U My(}Toii, TuHeliKa.

Kpamrxoe onucanue pewenus. IIpoBOOUTCS SKCHEPUMEHT MO MNPAMOMY H3MEPEHHIO
3aBHCHUMOCTH aMIUTUTYIbl 3aTyXalOMIMUX KOJICOAHUH NMPY>KUHHOTO MasiTHUKA OT BpeMeHU. CTpouTCs
rpaduk vccnea0BaHHOM 3aBUCUMOCTHB JTMHEAPU30BAaHHOM BH/IE.

3ansaTue 8. U3MepeHne aKTUBHOIO U PEAKTHBHOIO CONIPOTHBJICHNH KATYIIKHMHAYKTHBHOCTH
Ilpakmukym

3aoanue. Cobepute AMEKTPUUECKYIO IETh U3 MOCIE0BATEIHLHO COSAMHEHHBIX PE3UCTOpa U
KaTyIIKd WHIYKTUBHOCTU. [IpoBenutTe M3MEpeHUE 3aBHCUMOCTH HAIPSDKEHHS] HA PE3UCTOPE OT
YaCTOTbI IOJABAE€MOI'0 Ha 3Ty HCIb HaHpH)KCHHH.HO IMMOJIYUYCHHBIM JaHHBIM OIIPCACINTC AKTUBHOC
CONPOTHBIICHUE M PEAKTHBHOE COMNPOTHUBICHHE KATYIIKH WHAYKTUBHOCTH. Paccuwmraiite
HHAYKTUBHOCTH KATYIIIKH.

Obopydosanue. Karylika WHAYKTUBHOCTH, PE3UCTOP C COMPOTUBICHHEM, OJM3KUM K
AKTUBHOMY COIIPOTHUBJIICHUIO KAaTYIIKW HWHAYKTUBHOCTH, COCAMHUTCIIBHBIC IIPOBOJA, I'CHCPATOP
HU3KOW 9acTOTHI, OCUMIIIOTPpad WK BOJIBTMETP MEPEMEHHOTO HAMIPSIKEHUS.

Kpamxoe onucanue pewenus. CoOupaercss dJIEKTpHUYECKas IENb U3 MOCIEeI0BATEIBHO
COCJIMHEHHBIX PE3WCTOpa W KATYIIKH WHIYKTHBHOCTH. Ha 3Ty uenp mnojaercs MepeMEeHHOE
HanpspkeHue. [IpoBoauTcs W3MEpeHHe 3aBUCUMOCTH HAIPSHKCHHS HAa PE3UCTOPE OT YaCTOTHI
M0JJaBaMOTO Ha IIEb HANPSDKCHHs (aMIUTUTYAa HANpsOKEHHs Ha BCeH Ienu mocTosHHa). [lo
HU3KOYACTOTHOM oOiacté Tpaduka OmpeleNsieTcs aKTHBHOE COMNPOTHBIICHHWE  KATYIIKH
WHIyKTHBHOCTH, TI0 BEICOKOYACTOTHOM YaCTH ONPEICISACTCS NHAYKTHUBHOCTHKATYIIKH.

3ansaTue 9. 3Byk. Ocumiiiorpamma 3Byka. CriekTp 3Byka

Jlekyua «BBeneHrue B SKCIEPUMEHTAIbHYIO aKyCTHKY». BBOASTCS OCHOBHBIE MOHSTHS
akyctuku. OOCyXmaeTcsi MEXaHHMKa PACTIPOCTPAHCHHS AaKyCTHYECKUX KoyieOaHuid. BBomutcs
noHsiTue ToHa U 06epToHa. OOCYKIAI0TCs METO/IBI UCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3aodanue. llpoBenute CEpHUIO SKCIEPUMEHTOB IO 3alMCH OCIWIJIOTPAMM U CHEKTPOB
[JIACHBIX 3BYKOB OJHOM 4acTOThl. OMNMIIWTE OCHOBHBIE OTJIMYMS B OCLMILIOTpAaMMax IS
Pa3HBIX TIACHBIX 3BYKOB. OTBETHTE Ha BOIIPOC, JOCTATOYHO JIU JIJISl OTIMCAHHS KaKOTO-THO0 3BYyYaHHUs
OJHOM JIMIIIb CIIEKTPOTrPaMMBbI?

Obopyoosanue. IlepcoHaNbHBII  KOMIBIOTEp C€ MHKpPOQOHOM WiIH  cMapThoH ¢
MIPEyCTaHOBJICHHBIM MTPOTrPAMMHBIM O00ECTIEUEHUEM.

Kpamkoe onucanue pewenus. IlpoBoauTcs  cepusi  SKCHEPUMEHTOB MO MOJYUYEHUIO
OCUMJUIOTPAMM M CIEKTPOB TIJIACHBIX 3BYKOB OJHOW 4acTOThl. [IpoBOOWTCS CpaBHHUTENBHBIA WU
KaueCTBEHHBIM aHAJU3 OCUUIUIOTPAMM U CIIEKTPOB.

Onucanue  cxooxceti  pabomwvl  npakmukyma: MexayHapoAHas — oJuMIMaza 10
sKcriepuMeHTaabHol (usuke 2017 ., 3a1aua «AKyCTUYECKHE PE30HATOPBI», 4acTh Ne 1.
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3auarue 10. Ctogune MeXaHM4YeCKHE BOJIHBI

Jexkyua «Crosune MexaHudeckue BOJHB. OOCyX)IaeTcsi MEXaHWKAa CTOSUUX BOJH B
OJIHOMEpHOI1 cpezie. PaccMaTpuBaroTcst mpuMepsbl pa3InyHbIX TPAHUYHBIXYCIOBUH.
Ilpakmukym

3aoanue. Tlonyiite B mpoOHpKy Tak, 4ToObl OHa Hayaia 3ByuyaTh. [IpoBeauTe u3MepeHue
3aBUCUMOCTH YacCTOTHl OCHOBHOTO TOHA W TEPBOr0 0OEPTOHA BO3IYIIHOIO CTOJI0A B MPOOUPKE OT
BBICOTHI 3TOTr'0 cTOJIOA. J{71s1 M3MEHEeHMs AJIMHBI BO3AYLIHOTO CTOJI0a 3aMOIHANTE TPOOUPKY BOJOM.
Omnpenenure CKOPOCTh 3ByKa B BO3AYXE.

Obopyoosanue: llepcoHanbHBIi  KOMIBIOTEP € MHKPOGOHOM WIM  CMapThOH C
IPEelyCTaHOBJIEHHBIM IPOTPaMMHBIM oOecriedeHreM, IpoOUpKa, BOjIa, JIMHEHKA.

Kpamkoe onucanue pewenus. llpoBoautcs cepusi HKCHEPUMEHTOB IO HW3MEPEHUIO
aKyCTUYECKOI0 CIIEKTpa 3ByYaHHUs MPOOMPKHU, BO3HHUKAIOIIETO NMPH BAYBAaHUM B HEE BO3IyXa.
CrpouTcs TuHeapru30BaHHBINA rpadK 3aBUCHMOCTH YaCTOTHl OCHOBHOTO TOHA M TIEPBOTO 00EpTOHA
OT BBICOTHI BO3AYIIHOTO cToj0a B mnpoOupke. Ilo momydeHHBIM JaHHBIM ONpeaesseTcs
CKOPOCTh 3BYKaB BO3[yXe€.

Onucanue  cxoocei  pabomsl  npakmukyma: MexayHapoaHas — ONMMIHaza IO
sKcrepuMeHTaabHou ¢usuke 2017 ., 3a1a4a «AKyCTUYECKUE PE3OHATOPBI», YacTh Ne 2.

3anstue 11. U3mepeHue nokasare/isi MpeJIoMJIeHUs CTEKJIA
Ipakmukym Ne 1
3aoanue. OnpenenuTe MoKa3aTesb MPEJTOMICHNS CTEKISHHOM IIACTHUHBI.

Obopyodosanue. IIpenMeTHOE CTEKII0, MIJLTUMETPOBKA, JTa3epHAasl yKa3Ka, JMHEHKH, I TATUBBI
C JIAKOM ¥ My(TOMH.

Kpamkoe onucanue pewenus. IlpoBogutcs  cepus  3KCIEPUMEHTOB IO U3YUYEHHIO
NepeHaIpaBiIeHus Jy4ya CBeTa, MaJalollero Ha OOKOBYIO MOBEPXHOCTh MPEIMETHOTO CTEKiIa, B
3aBHCHMOCTH OT BBHIOPAHHOTO YTJIa MaJACHUsS. BhIUUCIAETCS MOKa3aTenb MPENOMIICHHS MaTepHuaia
TUTACTUHBL.

Onucanue  cxoxceti  pabomwvl  npakmukyma: MexayHapogHash  OJUMIHMaAa IO
sKcriepuMeHTalbHON  pusuke 2021 1., 3a1aua «OTpakeHue, IPEeTOMIICHHE U MPOITYCKaHUE, TTYHKT
Ne 4.

Ilpakmukym Ne 2

3adanue. Onpenenure ¢ MaKCUMAalIbHOM TOYHOCTBIO TMOKa3aTellb MPEIOMIICHUS MaTepuana

MPU3MBIL.
Obopyoosanue. Ilpusma, nazepHas ykas3ka, TpPaHCIOPTHUD, IITATUBHI.

Kpamxkoe onucanue pewenus. 1IpoBoauTCs ONBIT MO M3MEPEHHIO MUHUMAJIBHOTO yIja
OTKJIOHEHHS JIa3€pHOTO JIy4a TPEYroJbHOM paBHOCTOPOHHEH mpu3Moil. [1o monydeHHOMY 3HaYEHUIO
yTIJla pacCCUMTHIBACTCS MOKA3aTEb MPEJIOMIICHUS TTPU3MBI.

3ansaTue 12. IloHOe BHYyTpEeHHee OTpPaskeHUe

Jexkyua «[Ipuvenenne >¢¢dexra MOTHOTO BHYTPEHHETO OTPAKEHUS B HM3MEPEHHIX).
Ob6cyxnaercs H(QQEeKT MOJHOTO BHYTpEHHEro oTpaxeHus. OINUCBHIBAIOTCS TNpUEMBl IO
HCTIOJIB30BaHUIO 3TOTO () (eKTa Mpu MPOBEICHUN ONITUIECKUX U3MEPEHUH.

IlIpakmukym

3adanue. Onpeaenure Moka3aTensb NPeIOMIICHH MaTepuaia IpU3Mbl.
Obopyoosarnue. CTEKIITHHAS IPU3Ma, JJa3epHas yKa3Ka, JMHEHKa.

Kpamxoe onucanue pewenusn. TlpoBoauTCs ONBIT MO HaOmOAeHHIO 3(P(eKTa IMOIHOTO
BHYTPEHHET0 OTpa)KCHHs CBETa, KOTOPBIA pacmpocTpaHseTcss B mpusme. M3amepstoTcs mapamerpsl,
IpU KOTOPBIX gocTuraercs 3QpQexT. Boraucnsercs mokaszaTesb IpeIoMICHUS MaTeprata IpU3Mbl.
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Onucanue  cxooceii  pabomsl  npakmukyma: MexXayHaponHas — OJIMMIIMAAa IO
sKcniepuMeHTanbHoi (usuke 2021 r., 3anava «Aucnepcus», myHKT Ne 1 [16].

3ansaTue 13. IIposepka ¢gopmy./ibl TOHKOM JHMH3BI ¢ TOMOIIBI0 METOJANIAPAJIAKCA,
NPUMEHEHHOr 0 VIS onpe/ieJIeHUs! N0JI0KeHUsI H300paKeHUs
IlIpakmukym

3aoanue. Omnpenennure ¢ MaKCUMaIbHOW TOYHOCTHIO (DOKYCHOE pacCTOsHHE cOOMparoleit
JIMH3BL.

Obopyodosanue. Cobuparomias J1H3a, ONTUYECKask CKambs (JIMOO MEpHas JIEHTau KperuieHUe
JUTSL JTAH3BI ), IBE UTJTBI OT IITPUIIA (CO CTOYEHHBIM OCTPHEM ), TUTACTHIIMH, TOYCYHBIH HCTOYHHUK CBETA.

Kpamrxoe onucanue pewenus. OOCyxknaercs U JIeMOHCTpUpyeTcs 3¢hdekT mapaiakca.
W3zyuennsrit 3p ekt ncnonp3yercs st onpeaeTIeHHs MOT0KEHHUS N300pakeHUs] HCTOYHHKA CBETA C
MaJIOM CBETUMOCTbHIO, MOJYYEHHOTO C MOMOIIBI0 coOuparomel JuH3bl. [0 HECKOIBKUM OmbITaM
paccuuThIBaeTCsl (POKYCHOE pacCTOSHUE JTHH3HI.

3ansaTue 14. U3mepenue (pOKyCHOro paccTOSIHUSI paccerBalOLIel JIMH3bI
IlIpakmukym

3adanue. OnpenenuTe ¢ MAKCUMaJIbHON TOYHOCTHIO (POKYCHOE pacCTOSIHHUE pacCerBarolIeH
JIMH3BI.

Obopydosanue. PaccewBaronias jwH3a, COOMpPAOIIAs JIMH3a, ONTHYECKas CKaMbs (JIMOO
MepHasi JICHTa U KPETUICHUS JUTs JIMH3), JTUCT KAPTOHA, HO>KHUIIBI, TOYCYHBI ICTOYHHK CBETA.

Kpamrxoe onucanue pewenus. O6CyXaaroTcs NMpUeMbl U3MepeHUs] (POKYCHOTO PaCCTOSHHS
pacceuBatomieid JMH3bL. [IpOBOAMTCS OMBIT MO MOJYYEHHIO JEHCTBUTENBHOrO H300pa)KeHUS B
paccemBaroIIeH JIMH3E MyTEeM CO3/IaHUs C TIOMOIIBIO COOMPAOIIEH JTMH3BI MHIMOTO HCTOYHHKA IS
pacceuBatomiei JMH3bL. Takke MPOBOIUTCS OMNBIT MO HAONIOJCHHUIO PAcXOJAIIErocsi CBETOBOTO
My4yKa, OOpa30BaHHOTO CBETOM, HM3IYYEHHBIM TOYEYHBIM HMCTOYHHKOM U MPOIICIIINM Yepe3
paccemBalONIyI0 JIMH3Y, Ha KOTOpYI HakieeHa amadpparma. [lo pesynpratam IOJyYEHHBIX
HKCTIEPUMEHTOB PACCUUTHIBAETCS ONITUYECKAS CHJIA PACCEHBAIOIIECH JTMH3BI.

Onucanue cxodrceti pabomul npaxmuxyma: [8], rnaBa Ne 5, maboparopHnas pa6ota Ne 12.

3ansaTue 15. Onpeaesnenue JIMHBI BOJHBI JIA3ePHOI0 U3JIy4eHUsi ¢ nomoumbrocxeMmbl FOHra
IlIpakmukym

3aoanue. IlpugymaiiTe SKCHEPUMEHTAIbHYIO YCTaHOBKY, IO3BOJISIONIYIO HAOIIOAATh
UHTEPQEPEHIIMOHHYI0 KapTHHY OT CBETOBOIO H3Iy4deHHs Jjasepa. OmnpenesnuTe JUIMHY BOJIHBI
U3JIy4CHUS JIA3EPHOU YKA3KHU.

Obopyoosanue. JlazepHas yka3ka, HUTKa, (hoibra, OyJaBKu, SKpaH, pyJIeTKa.

Kpamroe onucanue pewenus. JIByms CBSI3aHHBIMH HUTKON OyJIaBKaMU MPOKAJIBIBAIOTCS JIBA
OMU3KOPACTIOJIOKEHHBIX OTBEPCTUSI B aFOMUHKEBOHN mumieBod (onbre. [lomydeHHbIE OTBEpCTHS
OCBENIAIOTCSA JIA3ePHBIM MTy4YKOoM. B mpomeamem cBere HaOmogaeTcst uHTephepeHIIMOHHAs KapTHHA.
[To paccTosHHUIO MeEXAy IMOJOCaMU HHTEPPEPECHIMOHHOW KAPTUHBI U PACCTOSIHHIO MEXIY
OTBEPCTHUAMU B (DOJIBI'e paCCUNTHIBACTCS JJTMHA BOJHBI CBETA B JIA3EPHOM ITyYKE.

Onucanue cxodceti  pabomvl NpaKmMuKymda: 3aKITIOYUTEIBHBIA 3Tall  BCEPOCCHICKOM
OJIMMITHA/IBI IIKOJILHUKOB 110 pusuke 2000 r., 11 kacc, 3amaya Ne 1.

3anaTue 16. U3yueHne cmekTpa cBeTa pa3jMYHbIX HCTOYHHKOB € IOMOUIbIO
AU(PPAKUMOHHOH peleTKH
Ilpakmuxkym

3aoanue. llpunymaiite, cCOOEpHUTE U OMUIINTE SKCIIEPUMEHTANIBHYIO YCTAHOBKY, O3BOJISIOLIYIO
HOJIyYUTh ONTHYECKUH CIIEKTp WM3Iy4YeHHsl CBETa pasiIM4YHbIX MCTOYHUKOB. [IpoBenure mccnenoBanue
CIEKTPOB IIPEAI0KEHHBIX BAM HCTOYHUKOB CBETA.
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Obopyoosanue. JlubpakunonHas pemerka, ¢GoHaph C JaMIION HaKaJuBaHMUS,
CBETOIMOAHBIN OHApb, ra3opa3psIHas JJaMIO4Ka, YKpaH, Anadparma, MepHasi JICHTa.
Kpamxoe onucanue pewenus. TIpoBomuTCcsi cepusi  AKCIEPUMEHTOB MO HAOJIOJICHUIO
ONTUYECKUX CIEKTPOB M3JIy4YE€HUS HCTOYHHUKOB CBeTa pa3Hoil mpupoasl. [IpoBoautcs
CPaBHUTEIFHBIN M KOJIMYECTBEHHBIN aHAIN3 3TUX CIIEKTPOB.
Onucanue  cxodxceil pabomsi npakmuxyma: MexIyHapoaHas OJMMIIHALA ()
sKcriepuMeHTaiabHol (usuke 2018 1., 3agaua «Cnexrpy.

3ansaTue 17. UccnenoBanue 3aBUCMMOCTH MHTEHCHUBHOCTH CBEYEHHS CBETOAUOA0T CHJIbI
MPOTEKAIOLIEro Yepe3 Hero ToKa
IlIpakmukym

3aoanue. I/ISMepBTe 3aBUCUMOCTh HHTCHCHBHOCTH CBCUCHHSA CBCTOAHMOJAa OT CHIIBI
IMMPOTCKAOUICTO YCPEC3 HCI'O TOKA. Onpe,uenHTe XapakTep H3MCp€HHOﬁ 3aBHUCHUMOCTH.

Obopydosanue. CBeToamon, mrOKcMeTp (WM cMapT@oH ¢ JATYUKOM OCBEIICHHOCTH),
nabopatopHblil 070K nUTaHus (WK J1Be OaTapeiiku AA, peocTaTH MyJbTUMETP), COEAUHUTENIbHbIE
IIPOBOAA.

Kpamkoe onucanue pewenus. IIpoBOIUTCS HKCHEPUMEHT IO MPSAMOMY H3MEPEHUIO
3aBHCUMOCTH WHTEHCHUBHOCTU H3IyYCHMs CBETOAMOJA OT CHJIbI IMPOTEKAIOIIEro Yepe3 Hero ToKa.
Crpourcs rpaduk noixydeHHON 3aBUCUMOCTH. OnpenenseTcst XapakTep 3aBUCHMOCTH.

3ansaTue 18. Hadnronenne n30upaTeJbHOCTH BHYTPeHHEro (poTo3(pPeKTaK JJIMHE BOJIHBI
cBeTa
Ilpakmuxkym

3a0anue. YcTaHOBUTE JBa CBETOAMONA Pyl HAmpoTUB J1pyra. M3yudurte sBieHHE
BO3HHKHOBEHHUSI (POTOTOKA B OCBEUIAEMOM CBeToauoje. [l 3TOro M3MepbTe 3aBUCHMOCTH CHUIBI
($oTOTOKA OT HAIPSDKEHHSI HA CBETOINO/IE, BHITTOJIHSIONIEM POJIb UICTOYHHKA cBeTa. [IoBTOpUTE OIIBIT,
NPUMEHSS B KAYeCTBE UCTOYHUKOB CBETAa CBETOUO/IbI, IAIONINE CBET C PAa3HBIMH JJIMHAMHU BOJIH.
Onpenenure ycloBHS, IPU KOTOPHIX B OCBEIIAEMOM CBETOMOAE BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOAMOJIOB Pa3HBIX IIBETOB (KpacHBIC, 3CJICHBIC U CHUHUE),
OJIOK TUTaHUS CBETOMOa-OCBETUTEINS, MyJIbTUMETD.

Kpamxoe onucanue pewenus. JIBa cBETOAMONA yCTAaHABIMBAIOTCS HAINPOTHB JIPYT JpyTa.
Yepe3 OIMH CBETOAMOJ] TPOIYCKAeTCs TOK OT MCTOYHUKA NHTaHUSA. M3ydaercs sBieHue
BO3HMKHOBEHHUS (POTOTOKA BO BTOpPOM cBetoauonae. OOHapyKUBaeTcs, 4To (POTOTOK BO BTOPOM
CBETOMO/I€ BOSHUKAET TOJIBKO MPU OCBEIIEHHH €0 CBETOAMOJIOM C JJIUHON BOJIHBI, MEHBIIEH WIH
PaBHOH JUTHHE BOJHBI, HA KOTOPYIO PACCUUTAaH OCBEUIAEMbI CBETOINO/I.

Onucanue  cxooxceti  pabomwvl  npakmukyma: MexXAyHapogHas  OIUMIIKAAA IO
sKcniepuMenTaibHon ¢usuke 2020 r., 3anaya «OnTonapa» [17].

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA DJIEKTUBHOI'O KYPCA

JIMYHOCTHBIE PE3YJIBTATHBI
B cghepe epascoanckozo éocnumanus:

TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTh B HHTEpPECax TIPa)kIaHCKOTo OOIIEeCTBa,
y4JacTBOBATh B CAMOYIPABJICHHH B 00pa30BaTeIbHOM OpraHU3aLuiy;

yMEHHE B3aUMOJAEHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C HX
(YHKIMSAMU ¥ HA3HAUYCHUEM.

B cghepe nampuomuueckozo ocnumanusi:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)kTaHCKOW MICHTHYHOCTH, MATPHOTU3MA; IICHHOCTHOE
OTHOILEHNE K I'OCYJapPCTBEHHBIM CUMBOJIaM, TOCTHKEHHSIM
POCCHUICKHX yUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU.

B cghepe oyxosno-upascmeennozo gocnumanus:
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c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, AITHYECKOTO TOBEJCHUS;, CIOCOOHOCTH
OIICHUBATh CUTYaIMIO U IPUHUMATh OCO3HAHHbIE
pelIeHusl, OPUEHTUPYSCh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI M ILIEHHOCTH, B TOM YHUCJE B
JESATeTLHOCTH YYEHOTO;
OCO3HaHHUE JINYHOTO BKJIaJ[a B TOCTPOCHUE YCTONYMBOIO OYIyLIETO.

B cgbepe acmemu4ecKkoco 60CNUMAHUA.

HCTETUYECKOE OTHOILICHHE K MHUPY, BKIKOYas 3CTETHKY HAay4YHOTO TBOPYECTBA, MPHUCYIIETO
¢buznyecKoil Hayke.
B cghepe mpyoosozo éocnumanusi:

WHTEpeC K pa3IndHbIM chepaM MpodeccHOHAIBHOM AeSITeILHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ ¢u3MKOW W TEXHUKOW, YMEHHE COBepIlaTh OCO3HAHHBIA BHIOOp Oyaymieit mpodeccuu u
peaTM30BBIBATH COOCTBEHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BaHHMIO B oOnacTu (pU3MKK Ha
MPOTSKEHUH BCEH )KU3HU.

B cghepe sxonoeuueckozo eocnumanus.

c(OPMUPOBAHHOCTh JKOJIOTMYECKOH KYJIBTYphl, OCO3HAHHE TIJI00AJBHOTO XapakTepa
HKOJIOTHUECKUX MPobeMm;

IUITAHUPOBAHHUE M OCYILICCTBICHHE JICUCTBUI B OKPY’)KaIOIIEH cpese Ha OCHOBE3HAHUS LENei
YCTOMUMBOTO pa3BUTHSI YEIIOBEUECTBA,

pacIpeHne OnbITa JACATEIBHOCTH YKOJIOTUIECKON HANpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHU# 1o pusmke.

B C¢€p€ YEHHOCMU Hay4YHoc0 NO3HAHRUA.

c(OPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢du3nueckoil HayKu;

OCO3HaHME IICHHOCTH HAay4HOW AEATENbHOCTH, TOTOBHOCTHh B MPOLIECCE M3YUEHUS (PU3MKH
OCYIIECTBIIATH MPOSKTHYIO U HCCIIEA0BATEIbCKYIO JESITENbHOCTh HHANBUIYATIbHO U B TPYIIIE.

METAIIPE/IMETHBIE PE3YJIBTATbI
Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YueOHbIE 1eiiCTBUS:
Ba3oBble Jornueckue neiicTBuA:

CaMOCTOSITENIbHO  (DOpMYJIHpOBaTh W aKTyaJlU3UpOBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpENEeNATh UEIH AESITEIIbHOCTH, 33/1aBATh IAPAMETPBI U KPUTEPUN UXJTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUCCKUXSIBICHUSX;

pa3palaThIBaTh IJIaH pelIeHusl MpoOJeMbl C YUETOM aHadu3a MMEIOIINXCS MaTepHalbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATh COOTBETCTBHE pE3YyJbTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSX pEAIbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBILUICHUE IIPU PELICHUH )KU3HEHHBIX MPOOIeM.

Ba3oBbie nucciaenoBarejabCcKHe 1eHCTBUA:

BJIaJICTh HAYYHOU TEPMHUHOJIOTUCH, KITFOUSBBIMH MOHSATHIMU U METOJaMU (PU3HUYECKON HAYKH;

BJIQJICTh HAaBBIKAMU YYCOHO-HCCIICIOBATEIIBCKOW M TPOCKTHOW JEATCIHOCTH B 00JIACTH
(GU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PELICHHS 3aad
(U3HYECKOTO COCPKAHUS, TPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHMSI,

BJIAJICTh BHUJAMH JCATEIBHOCTU IO TOJIYYCHUIO HOBOTO 3HAHUS, €ro HHTEPIPETaIuH,
peoOpa3OBaHUIO0 U NMIPUMECHECHUIO B PA3IMYHBIX YYCOHBIX CHUTYAIUSAX, B TOM YHUCIIC TIPH CO3JIaHHUH
y4eOHBIX MPOEKTOB B 001aCTH (HU3HKHY;
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BBISIBJIATh IPUYMHHO-CIICICTBEHHBIE CBSA3M U AKTYyaJIM3UPOBATh 3aJa4y, BbIAIBUIATh TUIIOTE3Y
€e PEIICHMs, HaXOAUTh apIyMEHTHI JJIs 10Ka3aTeIbCTBA CBOUX YTBEPKICHUN, 3a/1aBaTh lTapaMeTphl
Y KPUTEPHUU PELICHHUS;

AQHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PEUICHUS 3a1a4l PE3YJIbTAThl, KPUTHYECKH OLICHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 33Jjaul B 00pa30BaTEIbHOM JESTEIbHOCTH, B TOM
qucie NPU U3yuYeHUH (PU3MKHY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

YMCTb ICPCHOCUTDL 3HAHUS 10 (1)I/ISI/IK6 B IIPAKTUYCCKYTO 0051acTh KHU3HCACATCIIbHOCTH,
YMETH MHTCTPHUPOBATH 3HAHUA M3 PA3HBIX MPEAMCETHBIX O6HaCTeﬁ; BbIIBUI'aTh HOBBIC
HJIcHu, npeajaratb OPpUrnHAJIbBHBIC MMOAXOAbI U PCIICHHUA; CTABUTH HpO6JIeMBI n 3aJa4u,
JO0IIYCKAromue aJJbTCPHATHUBHBIC PCIICHUS.

Paborta ¢ unopmanueii:

BJAJIETh HABBIKAMM NOJy4YeHUs MH(OpManuu (U3NYECKOTO COJIEP’KaHHUS U3 MCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBIIATH IOUCK, aHAJIN3, CACTEMAaTU3aLAI0 U HHTEPIIPETALINIO
UH(POPMALIUU PA3IMYHBIX BUJIOB U (DOPM NPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALINY;

UCIIONIb30BATh CPEeICTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUI B pEIICHUH
KOHUTUBHBIX, KOMMYHUKATUBHBIX W OpTraHU3allMOHHBLIX 3aaa4 C CO6J'IIO)I€HI/ICM TpC6OBaHI/II\/’I
APTrOHOMUKHU, TEXHUKHU O0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUS, TPABOBBIX M ATHUECKUX HOPM,
HOPM MH(POPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COACPKAHMS B Pa3IMUHBIX (OpMaTax ¢ yIeTOM Ha3HAUYCHUS
UHpOpPMALIMM M IENIEBOM ayJUTOpUH, BHIOMpas ONTUMANbHYIO (OpMy NpPEIACTaBICHUS U
BU3yaIIN3aIUH.

KoMMmyHunkaTHBHBIC YHHBepcaJbHble yuyeOHbIe NelicTBHS:
OCYLIECTBIISATH OOIIEHNUE BO BPEMS 3JIEKTUBHOI'O Kypca;

paciio3HaBaThb MPCAINIOCBUIKHU KOH(bJ'II/IKTHLIX CHTyaLIPII;'I Hn CMAT4aTh KOH(i)J'II/IKTBI;paSBepHYTO u
JIOTUYHO H3JiaraTb CBOKO TOYKY 3pCHUA C MCIIOJIb30BAHHUEM
SI3BIKOBBIX CPCICTB,

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYAIbHOWPAOOTHI,
BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEWCTBUH C Yy4eTOM OOIIUX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KOI'0 YI€HA KOJUIEKTUBA;

IPUHUMATh LIEIM COBMECTHON  JESTENBbHOCTH, OpPraHU30BBIBaTh U KOOPAMHUPOBATH
JICHCTBHUS 110 €€ JTOCTUKEHUIO: COCTABIATh IUJIaH JAECUCTBUH, paclpeaesaTh POJId ¢ yY€TOM MHEHUH
Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHOW pabOThI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJIAa M KAXI0TO YYACTHHKA KOMaH/bI B OOIIMIA pe3yJIbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBbIE IPOEKTHI, OLIEHMBATh HMJAEH C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErMUECKOE IMOBEJICHNUE B PA3JIMYHBIX CUTYALIUSIX, TPOSIBIISITh
TBOPYECTBO U BOOOpaxKeHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIe YHHBepCAJbHbIE YuyeOHbIe JeiiCTBHS:
Camoopranusauus:

CaMOCTOSITEJIBHO OCYIIECTBJIATh II03HABATENIbHYIO JEATEIbHOCTh B 00JacTH (PU3MUKH,
BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOSITENIbHO COCTAaBJIATh IUIAH DPELIEHWS PAacYeTHbIX M KAauyeCTBEHHBIX 3ajay, IUIaH

BBITIOJTHEHUSI TPAKTUUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEM
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Y NPENIOYTEHU;
JlaBaTh OLIEHKY HOBBIM CUTYaLHsIM;

pacmMpsATh pPaMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHHIA; JeNaTh
OCO3HAHHBIN BBIOOpP, APTYMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 33 pEIICHHE; OIICHHUBATh
MPUOOPETEHHBIH OIIBIT;
CHOCOOCTBOBATh (POPMHUPOBAHUIO U TMPOSBICHHUIO SPYAULUU B 00JacTU (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, S)MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalMsM, BHOCUTb KOPPEKTHUBBI B JESATECIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YIbTATOB LICIISAM;

BJIaJIETh HAaBBIKAMU MO3HABATEIBbHOM pe(PIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICUCTBUI U
MBICIIUTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBl pe(IEKCUU IS OLIEHKU CUTYaIlH, BHIOOpa BEPHOTOPEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUAIO UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTaTOBAEATEIBHOCTH;
NpUHUMATH ce0s1, MOHUMAasi CBOM HEJOCTATKU M JOCTOUHCTBA,

IIPUHUMATb MOTUBBI U ApTYMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTATOBACATEIbHOCTH;
IIpU3HaBaTh CBOE IIPABO U MIPaBO APYTUX HA OLUIUOKHU.

IMPEAMETHBIE PE3YJIbTATBI

K xonny 10 knacca o0ydaromuiicss HAy4YNUTCS:

NOHUMATh  3HAYCHWE  OMHUCATENBbHOW, CHCTeMaTH3HPYMOIeH, OOBSICHUTENBHON U
HNPOTHOCTUYECKON (QYHKUMH (QU3MUECKOM TEOpUM — MEXaHWKH, MOJEKYJISIpHOH ¢u3uku u
TEPMOJMHAMHKH, POJb (HU3NYECKOH TeoprH B (HOPMUPOBAHHMU TPENCTABICHUH O (usmueckont
KapTUHE MUpA;

pa3ianyaTh yCJIOBUS NMPUMEHMMOCTH H3YYEHHBIX Mofened (U3MUeCKUX Tel U MPOoLEeccoB
(sBICHUI);

pas3nnyath ycioBus (ITpaHULbl, 00JACTH) MIPUMEHUMOCTH U3yUYEHHBIX (U3NUYECKUX 3aKOHOB,
NOHUMATh BCEOOIIMI xapakTep (YHIAMEHTAIBHBIX 3aKOHOBHM OTPAHUYEHHOCTH HCIOJIH30BAHUS
YAaCTHBIX 3aKOHOB;

aHAJU3UPOBaTh U OOBSICHATH MEXaHMUYECKHE, TEIUIOBbIC, AJIEKTPHUUYECKUE IPOLECCHl U
SBJICHUS], MCIIOJIb3Yysl OCHOBHBIC ITOJIOKEHUS W 3aKOHbl MEXAHWKHU, MOJIEKYJIIPHO-KWHETHYECKOU
TEOPHH, MOJIEKYJISIPHON (PU3UKU U TEPMOJMHAMUKH, SJIEKTPOJIMHAMUKH;

AQHAIM3UPOBATh U OOBSICHATH (U3UYECKUE SIBIICHUS, HUCIIOJIb3YsS OCHOBHBIE MOJOXKEHUS U
(bu3nueckre 3aKOHbI;

OIHUCHIBATH (PU3NYECKUE TPOLIECCHI U SIBJICHUS, UCIOJb3Ys HEOOXOAUMBIE BETUYHMHBI;

OOBSICHATh OCOOCHHOCTH TPOTEKaHHUSA M3y4aeMbIX (U3NYECKUX SBICHHIA; TPOBOIUTH

UCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (PM3UUECKOM BEIMYMHBI
OT JPYrol C HCIHOJB30BAHUEM IMPSMBIX H3MEPEHUH, IPH 3TOM KOHCTPYUPOBAaTb YCTaHOBKY,
(bUKCHpOBaTh pEe3yabTAaThl MOJIYYEHHOW 3aBHCUMOCTH (DM3NYECKUX BEIWYHH B BHUJE Ipa(UKOB C
y4eTOM a0COIIOTHBIX TOTPELIHOCTEH U3MEPEHHH, 1e1aThBBIBOABI 110 PE3YyJIbTaTaM HCCIIeI0BAHNUS;

MPOBOJIUTH KOCBEHHBIE N3MEPEHNUs (PU3NUECKUX BEITHMYUH, IPH 3TOM BBIOMPATh ONTUMAIBHBIN
METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U OTHOCUTEbHBIE TIOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX
U3MEPEHU;

MPOBOJIUTH OMBITHI MO MPOBEPKE MNPEIIO0KEHHOM TUIOTE3bl: IJIaHUPOBATH SKCIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJM3HPOBATH IOJYUYEHHBIE pPE3yJbTaThl W JIE€JaTh
BBIBOJ] O CTaTycCe MPEAJI0KEHHOU TUIIOTE3bI;

coOnrofarh mpaBuia Oe30macHOro TpyJda NpU IPOBENCHUM HCCIENIOBAaHUM B paMKax
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MpakTUKyMa U Yy4eOHO-HCCIIeIOBATEIBCKON JICSITEIIBHOCTH C MCIIOJIb30BAaHUEM H3MEPUTEITBHBIX
YCTPOMCTB U J1abOpaTOPHOTO 0OOPYIOBAHHUS;

peraTh pacueTHBIC 3a7a4M C SBHO 3aJaHHOW M HESBHO 33JJaHHON (DU3UYECKON MOJENbIO: Ha
OCHOBAaHWW aHallM3a YCIOBHS OOOCHOBBIBATH BBHIOOp (DM3HUECKON MOJAENH, OTBEYArOIICH
TpeOOBaHUAM 3aJ1a4u, MPUMEHITH (OPMYJIBbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAThl (PU3UICCKUX
TEOPHl MPU UCMOJIb30BAHUM MATEMaTUYECKHX METOJOB PEIICHUs 3a]ady, MPOBOJUTH pacdeThl Ha
OCHOBAHMHU UMEIOLIMXCA TAHHBIX, aHATU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS
C Y4ETOM IOJTYUYEHHBIX PE3YJIbTATOB;

peraTh Ka4YeCTBEHHBIC 3a/1a4H, TPeOyIoNue MPUMEHEHHS 3HAaHUN U3 Pa3HbIX Pa3/IeioB Kypca
Gu3MKKM, a TaKXKe WHTETpali 3HAHUN W3 JAPYTrUX NPEeIMETOB E€CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTPAWBaTh JIOTMYECKYIO0 LEMOYKY PACCYXJCHUH C ONOpOM Ha H3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MYECKHE SIBICHUS;

WCIIOJIH30BaTh TEOPETUYECKHE 3HAHUS IS OOBSICHEHUS OCHOBHBIX MPHUHIIMIIOB PabOTHI
MU3MEPUTENbHBIX TPUOOPOB;

aHAJM3UPOBATh U OIEHUBATH MOCIEJACTBUS OBITOBOM M MPOW3BOJCTBEHHOW JAESITEIBHOCTU
YelloBeKa, CBSI3aHHON ¢ (DU3MUECKMMH MPOIECCaMH, C MO3UIMI SKOJIOTMYEeCKOW Oe30MacHOCTH,
MPEJCTABICHUN O PallMOHAIIBHOM MPUPOAONOJIb30BAHUM, a TakKe Pa3yMHOM MCIOJIb30BaHUU
JTOCTHKEHUH HAYKUM TEXHOJIOTHH [T TATBHEHUIIIETO PAa3BUTHS YEIOBEYECKOTO O0IIECTBa;

MPUMEHATh Pa3IMYHbIE CIOCOOBI padOThl ¢ WHPOpPMANKEH (U3UIECKOTO COACPIKAHUSA C
UCIIONIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH, MPU 3TOM HCIOJIH30BATh
COBpeMeHHbIE MH(POPMAIIHOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA, IEPEepad0TKH U TIPEABIBICHUS yUeOHOM
U HAy4YHO-TIONMYJIAPHOW WHGOpPMAIUU, CTPYKTYPHPOBAHHS U HMHTEPIpETalud HHPOPMAIIIH,
MOJIYYEHHOW M3 PA3TMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTydYaeMyr0 UH(POPMAIIUIO
U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE aHaJM3a
HCTOYHUKA HH(POpMAIUY;

MPOSIBIISATH OPTaHU3AIMOHHBIC U TO3HABATEIbHBIE YMEHUS CAMOCTOSITEILHOTO MTPHOOPETEHUS
HOBBIX 3HAHUH B MIPOIIECCE BBIMOTHEHUS MTPOCKTHBIX U y4€OHO- HCCIIEIOBATEIBCKUX PadoT;
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pa60TaTB B I'pyHII€ C UCITIOJITHCHUEM PA3JIMYHBIX COLIMAJIBHBIX pOJ'ICfI;

NPOSIBIISITH MOTHBAITHIO K OyayIeil mpodeccHoHaNbHON ASSITENbHOCTH 10 CIEUATLHOCTIM
(UBHKO-TEXHUYECKOTO MPOQIIS.

K xonny 11 knacca o0ydaromuiicss HAy4YnuTCS:

MMOHMMATh POJIb (PU3MKU B IKOHOMHYECKOH, TEXHOJOTUYECKOW, COIMATLHOWH ITHUECKOM
cdepax IesTeNbHOCTH YeJOBEKa, poJib U MeCTO (PU3MKM B COBPEMEHHOW HAay4YHOH KapTHHE MUDA,
3HAYCHUE OIHMCATEIbHON, CHCTEMATU3UPYIOUIeH, OOBSCHUTEIBHON M MPOTHOCTHYECKOW (DYHKITHIA
buznueckoil Teopuu, posib GU3NYECKON TeopuH B (GOpMHUPOBAHUM MPEACTaBICHUN O (pu3nueckoin
KapTHHE MHpPa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTABICHUN O IPUPOJIE;

pasnuyarh yCJIOBUS NPUMEHUMOCTH H3YYEHHBIX MOJIENEeH (PU3NYECKUX Tell U MPOLECCOB
(sBIEHUN);

pa3nuyarh yciaoBus (TpaHUIBI, 001aCTH) TPUMEHIUMOCTH U3yYEHHBIX (PU3UYECKUX 3aKOHOB,
MOHMMATh BceoOlMil XxapakTep (yHIaMEHTANIbHBIX 3aKOHOBH OTPaHMYEHHOCTh MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBACHATH HIIEKTPOMATrHUTHBIC, KBAHTOBBIE MPOLIECCHl U  SIBICHUS,
MCTIOJIBb3Ysl OCHOBHBIE TTOJIOKEHUS M 3aKOHBI DJIEKTPOANHAMUKUY KBAaHTOBOW (DM3UKH;

OTHCHIBATh U3yUeHHbIC (PM3NYECKUE MPOIIECCH U SBICHUS;

OOBSICHATE OCOOEHHOCTH MPOTEKaHWsI H3YYEHHBIX (HU3MUECKUX SBICHUH; HPOBOIUTH

WCCIIeIOBAaHHNE 3aBUCHUMOCTEH (PU3MUECKUX BETHUNH
C HCIIOJIb30BAaHUEM IMpPSMBIX HM3MEPEHUH, NPU ATOM KOHCTPYUpPOBaTh YCTAHOBKY, (PUKCHpOBATh
pe3yabTaThl TMOJYYCHHOW 3aBUCUMOCTH (DM3WYECKHX BEIMYMH B BUAE TPAaQUKOB C YYETOM
aOCOJIIOTHBIX IOTPELIHOCTEH H3MEpPEeHUH, JedaTh BBIBOJBINO PE3yIbTaTaM MCCIIEJOBAHUS;

IIPOBOAMTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEJIMYUH, IIPU 3TOM BbIOUPATh ONTUMAJIbHBIN
METOJ U3MEPEHHUS, OLIEHUBATh a0COIIOTHBIE U OTHOCUTEJIbHBIE OTPEUIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHHU;

IIPOBOAMTH OIBITHI 10 MPOBEPKE INPEMJIOKEHHOM TMIIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY, aHAJIU3UPOBATh IOJIyYE€HHBIE PE3yJbTaThl U JENaTh
BBIBOJI O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

coOnromarh mpaBuiaa O€30MacHOro TpyJaa TMpH MPOBEICHUU HMCCIEIOBAHHN B paMKax
MpakTUKyMa H Y4eOHO-HUCCIEAOBATEIIbCKON NEATEIbHOCTH C MCIOJIb30BAaHUEM H3MEPHUTEIBHBIX
YCTPOICTB U 1Ta00paTOPHOTO 000PYIOBAHHUS;

pemaTh pacueTHBIE 3aJ]a4M C SBHO 3aJaHHOW W HESIBHO 3aJaHHOW (PU3NUECKONU MOJICINBIO;

peniaTh Ka4eCTBeHHbBIE 3a1aUH, TPEOYIOIIe MPUMEHEHHSI 3HAHUI U3 Pa3HBIX Pa3/IeNioB Kypca
GbU3MKHA, a TaKKe WHTErpall 3HAHWUN W3 JIPYTUX TMPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA!
BBICTpanBaTh JIOTUYECKYIO II€MOYKY pPACCYXKJIEHHM C OMNOpol Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS;

UCIIONIb30BaTh TEOPETHUYECKHUE 3HAHUS sl OOBSCHEHHS OCHOBHBIX MPHUHIUIIOB PabOTHI
W3MEPHUTEIIbHBIX PUOOPOB;

aHAJIM3WPOBATh M OILICHUWBATH IOCIEJICTBUS OBITOBOW M MPOW3BOJICTBEHHOH AEATEIHLHOCTH
YEJIOBEKa, CBA3AHHON C (PU3MYECKUMHU IPOIECCAMH, C TO3UIUMH HKOJIOTHYECKON Oe30macHOCTH,
MPEACTABICHUI O pallMOHAIIbHOM NPUPOAOIONIb30BAHUM, 4 TaKKE pPasyMHOM HCIOJIb30BaHUU
JTOCTIDKCHHM HAyKWW TEXHOJOTHUM IS TAIbHEHUIIIET0 Pa3BUTHS Y€JIOBEYECKOTO OOIIECTRA;

NPUMEHATHh pa3inyHble CHOCoO0bl paboThl ¢ MHpOpMaIHeld (U3MYECKOro COJEpKaHUA C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHUW, IPH HOTOM HCIOJIb30BaTh
COBpeMEeHHbIC HH(OPMAIIMOHHBIC TEXHOJIOTHH /IS TIOUCKA, IepepaboTKU U MPeabsBICHUS yueOHOU
W Hay4YHO-TIOMYJSAPHON WHGOPMAIMK, CTPYKTYPHUPOBAHHMS | HMHTEpPIpEeTalud WH(opMaIuu,
MOJTy4eHHOUW M3 Pa3IMYHBIX UCTOYHHKOB, KPUTUYECKH aHAIU3UPOBATH MOIYYaeMy WH(OPMAIIUIO
M OIICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMUXCS 3HAHWM, TaK U HAa OCHOBE aHaJM3a
MCTOYHMKA UH(POPMALIUY;

MIPOSIBJISATH OPTraHU3AIMOHHBIE U TIO3HABATEIBLHBIC YMEHUS CAMOCTOSTEIILHOTO IPHOOPETCHUS



HOBBIX 3HAHUI B MPOIIECCE BHIOJHEHUS MPOEKTHBIX U Y4eOHO- HCCIIeI0BaTENIbCKUX padoT;
paboTath B rpymIie C UCTIOTHEHUEM Pa3IMYHBIX COITUAIBHBIX POJICH;

MPOSIBIIATE MOTUBAIUIO K OyayIIeld mpodecCHOHATBHON NEATEIHPHOCTH IO CHEITHATBHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIISL.

4. TEMATUYECKOE IINTAHUPOBAHHUE
TemaTtnueckoe MIaHUPOBAHUE COCTABIEHO C y4yeTOoM paboueil MporpaMMbl BOCIIUTAHUS C YKa3aHUEM
KOJIMYECTBA 4aCOB, OTBOAMMBIX Ha OCBOEHHUE KaXk/10M TEMBI.
BocnurarenpHslii MOTEHIIMA TaHHOTO Y4eOHOT0 MpeMeTa Ha YPOBHE CPEHEro 0011ero oopa3oBaHus
o0ecreynBaeT peaau3alyio CISAYIONINX IeEBbIX IPUOPUTETOB BOCIIUTAHUS 00YYaIOUINXCS U TPExKIe
BCETr0, [ICHHOCTHBIX OTHOIICHMII:

IleieBble OPUEHTHPBI
1. I'pa:knaHckoe BOCIUTAHHE

OCO3HaHHO  BBIPAXKAKOIIUN CBOK  POCCUMCKYIO TPAXKJIAHCKYH IPHUHAJJIEKHOCTD
(MIEHTUYHOCTh) B TMOJHKYJITYpPHOM, MHOTOHAIIMOHAJIHPHOM W MHOTOKOH(ECCHOHATHHOM
pOCCHIICKOM 00111eCTBE, B MUPOBOM COOOIIIECTBE;

CO3HAIONIMI CBOE €IUHCTBO C HapoaoM Poccuu kak MCTOYHUKOM BIIACTH U CyOBEKTOM
TBICSYEJIETHEN POCCUICKOM TOCYJapCTBEHHOCTH, ¢ POCCHIICKMM rOCy1apCTBOM, OTBETCTBEHHOCTD
3a ero pas3BUTHE B HACTOAIIEM M OyIylleM HAa OCHOBE HCTOPHUYECKOTO MPOCBEIICHHUS,
c(OPMHPOBAHHOTO POCCHIICKOTO HAIMOHAIBHOTO HCTOPHUYECKOTO CO3HAHMUS;

MPOSBISIOMIMNA TOTOBHOCTh K 3amuTe PoOOWHBL, CHOCOOHBIH apryMEHTHUPOBAHHO
OTCTaMBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccun u Poccniickoro rocynapcraa, COXpaHsTh
1 3aIMIIATh UCTOPUUYECKYIO MPABAY;

OpPUEHTUPOBAHHBIM HA AKTUBHOE TPAXKIAHCKOE y4aCTHUE HAa OCHOBE YBAKCHUS 3aKOHA U
MIPABOIOPSIKA, TPaB U CBOOO] COrpa)IaH;

OCO3HAHHO H [ICATCIIBHO BBIPAKAIONIMA HEMPHUITHE JIO00W JUCKPUMHHAIMUA 10
COLIMAJIBHBIM, HALIMOHAJIBHBIM, PACOBBIM, PEIUTHO3HBIM MpPU3HAKAM, MPOSBICHUNA 3KCTPEMHU3MA,
TeppopHU3Ma, KOPPYILIMH, aHTUTOCY TAPCTBEHHOW JIEATEIIbHOCTH;

o0aarouil ONBITOM TPaXKIaHCKON COIIMATbHO 3HAYMMOM JIEATEIbHOCTH (B YUCHUYECKOM
CaMOYITPaBJICHUH, BOJIOHTEPCKOM JBHKEHUU, IKOJIOTHUECKHX, BOEHHO-ITATPUOTUYECKUX U IPYTUE
00BEIMHEHUSX, aKIHIX, IporpamMmax).

2. ITaTpuoTHyeCcKoe BOCIIUTAHUE

BbIpaXXaIOUIUI CBOIO HAILIMOHAJIbHYIO, STHUYECKYIO MPUHAJIEKHOCTb, TPUBEP)KEHHOCTh K
POJIHOM KYJIBTYpE, TI000Bb K CBOEMY HApOY;

CO3HAIOLMKA MPUYACTHOCTh K MHOTOHALMOHAJIBHOMY Hapony Poccuiickon denepauuu,
Poccuiickomy OTeuecTBy, pOCCUHCKYIO KYJIbTYPHYIO UIEHTHYHOCTD;

MPOSABIISIIOIINNA EATENIbHOE LIEHHOCTHOE OTHOILLIEHUE K UCTOPUUYECKOMY U KYJIbTYPHOMY
HACJIEIUIO0 CBOETO U JIPYTMX HaponoB Poccuu, TpaguumsaM, mnpa3gHUKaM, MaMsITHAUKaAM HApOJO0B,
MPOKUBAKOLIMX B POAHOU cTpaHe - Poccuu;

MPOSIBJISIONINNA  YBOKEHHE K COOTEYECTBEHHUKAM, MPOXKMBAIOIIMM 3a PyOexom,
MOAJICPAKUBAIOIINM MX MpaBa, 3alIUTy UX HUHTEPECOB B COXPAHEHUU POCCUNCKOW KYJBTYpPHOU
WJICHTUYHOCTH.

3. IlyXOBHO-HPABCTBEHHOE BOCIINTAHHE

MPOSIBJISIOIINN MTPUBEPKEHHOCTh TPAJULMOHHBIM JYXOBHO-HPAaBCTBEHHBIM LIEHHOCTSIM,
KyJIbType Hapo10B Poccuu ¢ yuéToM MUPOBO33pEHUECKOT0, HAITMOHAIBHOT0, KOH()ECCHOHAILHOTO
CaMOOIIPEICTICHUS;

JNEUCTBYIOIIUN U OLICHUBAIOIIUNA CBOE IOBEIACHUE U MOCTYIIKM, ITOBEJCHUE U IOCTYIIKH
JIPYTUX JIIOJEA C TMO3UIMN TPAAUIIMOHHBIX POCCUUCKUX JTYXOBHO- HPAaBCTBEHHBIX LIEHHOCTEH U
HOPM C OCO3HAaHUEM IIOCJIEJICTBUM IOCTYIIKOB, JE€ATEIbHO BBIPAKAIOLIUN HENPUITHE
AHTUT'YMAHHBIX M ACOLMAIIBHBIX MIOCTYIIKOB, ITOBEJAEHUS, IPOTUBOPEYAILNX ITUM LEHHOCTSIM;

NPOSBISIIOIIMI  yBa)KEHHE K JKU3HM M JOCTOMHCTBY KaXXIOrO 4YelloBeKa, CBOOOJE
MHPOBO33PEHYECKOr0 BbIOOpa U CaMOOIpEIEICHHs, K MPEICTABUTENSIM PA3IUUYHbIX 3THUYECKUX
Ipyni, peaurui Hapogos Poccuu, X HALIMOHAJILHOMY JIOCTOUHCTBY M PEJIUTHO3HBIM YYBCTBaM C




y4€TOM COOJIIO/IEHNS] KOHCTUTYILIMOHHBIX MTPaB U CBOOOI BCEX IPpaXkaaH;

MOHUMAIOIIUA M JEATENIbHO  BBIp@XAIOMIMH  IEHHOCTh  MEXHAIMOHAJIBHOTO,
MEXPEJIMTHO3HOTO COTJIACHs JIofiei, HapoaoB B Poccuu, cmocoOHBIM BECTH TUAIOT C JIIOJBMHU
Pa3HBIX HAIMOHAJIILHOCTEN, OTHOUIEHUSI K PEJIUTUU U PEIMTUO3HON MPUHAIIIEKHOCTH, HAXOAUTD
oOuiye Lean U COTPYAHUYATh JUISl UX JOCTH)KECHHUS;

OPUEHTUPOBAaHHBII Ha CO3JaHHE YCTOMYMBOM CEMBH HAa OCHOBE POCCUHUCKHUX
TPaJULIMOHHBIX CEMEMHBIX [IEHHOCTEH, MOHUMaHUs Opaka Kak cor03a MY>KUYMHBI U JKEHIIUHBI IS
CO3/IaHUsl CEMbHU, POXKICHUS U BOCIIUTAHUS B CEMbE JETEH, HEMPUATHS HACUIIUS B CEMbE, YX0/1a OT
POIUTENBCKOM OTBETCTBEHHOCTH;

obnanatomuii  cHOPMHUPOBAHHBIMU TPEACTABICHUSAMH O IICHHOCTH U 3HAYCHUU B
OTEYECTBEHHOM W  MHPOBOM  KyJbType S3BIKOB M JHUTepaTypbl HapogoB Poccuwm,
JEMOHCTPUPYIOIIMI YCTOMUYUBBIA MHTEPEC K YTEHHUIO KaK CPEJICTBY MO3HAHUS OTEYECTBEHHON U
MHPOBOH TYXOBHOM KYJIbTYPBI.

4. JcTeTHYECKOE BOCIIUTAHUE

BBIP@KAIONIMKA TMOHMMAaHUE IIEHHOCTHM OTEUYECTBEHHOTO M MHPOBOTO HCKYCCTBa,
POCCHIICKOTO U MUPOBOTO XYI0KECTBEHHOI'O HACIEAUS;

MPOSIBIISIIOIIMA ~ BOCIIPUMMYMBOCT, K  Pa3HbIM  BUJIaM  HMCKYCCTBA, IOHMMAaHUE
SMOLMOHAIBHOTO BO3JICUCTBUS HCKYCCTBA, €r0 BIMSHUSA Ha MOBEACHHUE JIOJCH, YMEIOIIUN
KPUTHUYECKU OLICHUBATH 3TO BIIUSHHUE;

MPOSBIISIIOIINN TOHUMAHHUE XYJI0OKECTBEHHOM KYJIBTYPbI KaK CpEICTBA KOMMYHUKAIUU U
CaMOBBIP&KCHHUSI B COBPEMEHHOM OOIIECTBE, 3HAYCHUS HPABCTBEHHBIX HOPM, IIEHHOCTCH,
TpaJULIUi B UCKYCCTBE;

OpPUEHTUPOBAHHBI HAa OCO3HAHHOE TBOPYECKOE CAMOBBIPAKECHHE, pPEATM3ALMI0 TBOPYECKUX
CIIOCOOHOCTEH B pa3HBIX BUAAX MCKYCCTBA C YYETOM POCCHMCKUX TPAIUIIMOHHBIX TyXOBHBIX U
HPABCTBEHHBIX LICHHOCTEH, HA 3CTETHYECKOE 00YCTPOHCTBO COOCTBEHHOIO OBITA.

5. ®u3uveckoe BOCIUTAHNE, POPMHUPOBAHHE KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOT O
0J1aromnoJyuust

MTOHMMAIOIINHN U BEIPAXKAIOLIHH B IPAKTUYECKOU 1A TEILHOCTH IICHHOCTD KU3HH, 3710POBBSI
1 0e30MacHOCTH, 3HAYCHUE JIMYHBIX YCHIUH B COXPAaHCHHUU M YKPEIUICHHH CBOETO 370POBbS H
310pOBbS APYTUX JIKOJEH;

COOJIIOJAIOIIMI TpaBWJIa JIMYHOM M OOIIECTBEHHOH OE30MacHOCTH, B TOM YHCIIC
0€30I1acHOTO TMOBEICHUS B MHPOPMAITMOHHOM cpejie;

BBIPQKAIOIIMI HA MPAKTUKE YCTAHOBKY Ha 3JIOPOBBIN 00pa3 JKU3HU (3I0pOBOE MUTAHUE,
COOJIFOJICHNE TUTHEHBI, PEKUM 3aHATHH W OTIbIXA, PETYIAPHYIO (U3HMUECKYI0 AaKTUBHOCTH),
CTpemiieHHEe K (DU3MYECKOMY COBEPIICHCTBOBAHHIO, COOJIOMAMOIIMI W TpOMaraHIupyonui
0e30macHbIi U 37J0POBBI 00pa3 KU3HHU;

MIPOSIBJISIFOIIUI CO3HATENILHOE U 00OCHOBAHHOE HEMPUSATUE BPEIHBIX MPHUBBIYCK (KypeHUS,
YHOTpPeOICHHS AJIKOT0JIsI, HAPKOTHKOB, JIFOOBIX ()OPM 3aBUCHMOCTEN ), IECTPYKTHBHOTO TOBEICHHS
B oOmiecTBe W IUQPPOBOW cpene, MOHMMaHWUE WX Bpena s (U3NYECKOTO M TICHXHYECKOTO
3JI0POBBS;

JEMOHCTPUPYIOIIUI  HaBBIKK  PEIEKCHU  CBOETO  COCTOSIHMSA  ((DM3HYECKOro,
HMOILIMOHATIBHOTO, ICUXOJIOTMYECKOT0), COCTOSHUS APYTHX JIFO/EH ¢ TOUKU 3peHHs 0€3011acHOCTH,
CO3HATEJILHOTO YIPABJICHUS] CBOUM SMOIIMOHAIBHBIM COCTOSTHHEM;

pa3BUBAIONINN CIIOCOOHOCTH AJaNTUPOBAThCA K CTPECCOBBIM CHUTyallMsM B OOIIEHHUH, B
pasHBIX KOJUIEKTUBAX, K MCHSIOMMMCS YCIOBHSAM (COIMAIbHBIM, HWH(OPMAIIMOHHBIM,
MIPUPOJAHBIM).

6. TpynoBoe BocnuTaHue

yBaXarolMi TPyJ, pe3yibTaTbl TPyJa, TPYAOBblE U NMPO(ECCHOHAIbHBIE TOCTHKEHUS
CBOMX 3€MJISIKOB, MX BKJIAJ] B Pa3BUTUE CBOETO MOCENEHUs, Kpasi, CTPaHbl, TPYOBbIE JOCTUKEHUS
POCCHIICKOT0 HapO/1a;

MPOSBIISIONINN CIIOCOOHOCTh K TBOPUECKOMY CO3UIATENIbHOMY COILIMATbHO 3HAYUMOMY
Tpyay B JOCTYHHBIX II0 BO3pacry COLHUAIBHO-TPYNOBBIX pOJIAX, B TOM YHCIIE
MPeANPUHUMATEIBCKOM IEATENHHOCTH B YCIOBHUIX CAMO3aHITOCTH MU HAEMHOTO TPYAa;




YYaCTBYIOUIMHA B COLMAIBHO 3HAYMMOMN TPYAOBOM JEATEIHLHOCTH PAa3HOTO BUIA B CEMBE,
0011e00pa3oBaTeIbHON OpPraHU3AIMK, CBOCH MECTHOCTH, B TOM YHCIIe OIJIAYMBAEMOM TpyJle B
KaHUKYJSIPHBIC TIEPHOJIBI, C YIETOM COOIOACHUS 3aKOHOJaTenbcTBa Poccuiickoii deneparmy;

BBIPXKAIOIINI OCO3HAHHYIO TOTOBHOCTH K IMOJYYCHHIO MTPO(ecCroHAIBHOTO 00pa3oBaHus,
K HEIPEPHIBHOMY OOpPa30BaHUIO B TCUCHHE KHU3HU KaK YCIOBHUIO YCICITHOW MPOdhEeCCHOHATLHOM
1 OOIIICCTBEHHOM ACATEILHOCTH;

MOHMMAIOIIANA  CIIeU(UKY TPYIOBOM JIEATEIBHOCTH, PETyJIUPOBAHHUS TPYJIOBBIX
OTHOIICHUH, camM0o00pa30BaHUs M MPOPECCHOHATBHON CaMOMOATOTOBKM B HMH(OPMAIIMOHHOM
BBICOKOTEXHOJIOTMYECKOM OOIECTBE, TOTOBBIA YUNUTHCSA U TPYIUTHCSA B COBPEMEHHOM OOIIECTRBE;

OpPHEHTUPOBAHHBII Ha OCO3HAHHBII BBIOOP cdepsl TPynOBOH, mpodeccHoHaNbHOM
JESATEIIbHOCTH B POCCUHCKOM OOIIECTBE ¢ YYETOM JIMYHBIX JKU3HCHHBIX IUIAHOB, TOTPEOHOCTEH
CBO€ ceMbH, 0OIIECTBA.

7. IK0JOrn4ecKoe BOCIIUTAHHE

JEMOHCTPHUPYIOIIUI B TOBEACHUU C(POPMUPOBAHHOCTH 3KOJIOTMYECKOH KyJIbTYpHl Ha
OCHOBE ITOHMMAaHHUs BIIMSHUS COLMAIBHO-)KOHOMHUYECKUX MPOLIECCOB HA IMPUPOLY, B TOM YHCIIE
Ha TIJI00aJbHOM YPOBHE, OTBETCTBEHHOCTb 3a JCHCTBHS B IPHUPOJHOM Cpele; BbIpa)karoIMi
NEATEIIBHOC HENPUATUE JEHCTBUM, NPUHOCAIIUX BpeX IPUPOAC; NPUMEHSIOMUN 3HAHUA
€CTECTBEHHBIX U COLMAIbHBIX HAyK JUIsl pa3yMHOTr0, O€peKIMBOrO MPUPOIONIOIb30BAHUS B OBITY,
0O0I1IECTBEHHOM MPOCTPAHCTBE;

MMEIOIIMM M PAa3sBHUBAIOLIUMN  OMNBIT OKOJOTMYECKM HAIPABICHHOM, IPUPOJOOXPAHHOM,
pecypcocOeperaronieii 1esTeIbHOCTH, Y4aCTBYIOUIMH B €ro IPUOOPETEHUH IPYTUMU JIFOIbMH.

8. IleHHOCTH HAYYHOTO NMO3HAHUS

NEATEIHLHO BBIPKAIOIINI MTO3HABATEIbHBIC MHTEPECH! B Pa3HBIX MPEAMETHBIX 00JIACTSX C
y4ETOM CBOMX MHTEPECOB, CITIOCOOHOCTEH, TIOCTHKEHUH;

oOaiaromuil MpeACcTaBlIeHuEeM O COBPEMEHHOW Hay4HOH KapTHHE MHpA, JTOCTHKEHUSIX
HAyKd U TEXHUKH, apTyMEHTHUPOBAHHO BBIPAXKAIOIIMN NMOHUMAHUE 3HAYCHUS HAYKU B KU3HU
poccuiickoro oOmiecTBa, oOecrnedeHHuH ero Oe30MacHOCTH, TYMaHHUTapHOM, COIUAIbHO-
SKOHOMHMYECKOM pa3Butuu Poccuu;

JEMOHCTPUPYIOIIMN HABBIKM KPUTHUYECKOTO MBIILICHUSA, OIPEACIICHUs] JOCTOBEPHOM
Hay4YHOU MH(OPMALIUU U KPUTHUKHU aHTUHAYYHBIX NMPEJCTABICHUN;

Pa3BUBAKOIIMA W MPUMEHSIONTUN HABBIKU HAOJIOIEHUS, HAKOIUICHUS M CUCTEMAaTH3AIMH
(akTOB, OCMBICIICHUSI OTbBITA B €CTCCTBCHHO-HAYYHOW W TYMaHUTAPHON OO0JIACTAX TO3HAHHUS,
HUCCIEA0BATEIBCKON JICSITCIbHOCTH.




10 KJIACC
No HaunmenoBaunue

i pasienoB U TeM

y4eOHOT0 IpeIMeTa

Pa3zpgen 1. Mexanuka

1.1 [TorpemocTu
B OKCIIEPUMEHTE

(JTexus)

KonnuectBo

qaCoB

[TporpamMMHoOe conepkanue

OKCIIEpUMEHT U TEOPHsI B IPOLIECCE
no3HaHus npupoasl. Habmonenue u
9KCIIEPUMEHT B (PU3HKE.

CrniocoOs1 nu3mepeHust GU3NYECKUX
BEJINYHH (aHAJIOTOBBIC U IIU(PPOBHIE
U3MEpUTENbHBIE IPUOOPHI,
KOMIIBIOTEPHBIE JaTUNKOBBIE
CUCTEMBI).

[MorpenrHocTH N3MEPEHNH PU3NIECKUX
BEJTMYMH (a0COIIOTHASN OTHOCUTEIIbHAS).
I'nnore3a. du3nueckuii 3aK0H,

I'paHULbI €0 MIPUMCHUMOCTHU

XapakTepucTHKa 1eATEIbHOCTH

o0y4aromuxcs

Onepuposams nonamusamu. HabIIOIEHNUE,
AKCIIEPUMEHT, TUIIOTE3a,Teopus, pu3mueckas
BEIMYNHA, GU3NIECKUHN 3aKOH,
M3MEPUTENbHBINA TPUOOp, U3MEPEHUE,
pe3yabTaT U3MEPEHUsI, LICHA JICJICHUS [ITIKAJTBI
npubopa, MOrPENIHOCTh U3MEPEHUSI.
IIpusooums npumepvl HaAOIIOICHYS,
HKCHEPUMEHTA, TUIIOTE3bI, TEOPHUH,
(bUBUYECKUX BEIUYHH, (PU3NIECKUX
3aKOHOB, U3MEPUTEILHBIX TPHOOPOB.
Onpedensimo IEHY ACIICHUS Kb
npubopa, abCOTIOTHYIO MOTPELUTHOCTb
MPSIMOTO U3MEPCHUSI.

3name GopMyIIBI IS OLICHKU

23



1.2

OneHka norpemnHocTen
MPSIMBIX U KOCBEHHBIX
U3MEpPEHUI
(camocrosiTenbHas

pabora)

Omnpenenenue norpenHocTen
IPSIMBIX U3MEPEHUH 1O 3aJaHHBIM
pe3yJibTaTaM U3MEpPEHHIA.
[IpueMsbl OLIEHKH IOTPELIHOCTEN

KOCBCHHBIX I/ISMepeHI/Iﬁ

OTHOCUTEJIbHOM NOrpeuIHoOCTU
KOCBCHHOI'O U3BMCPCHUA, IIpaBUJIa
OKPYTJICHUA a0COJIFOTHBIX
HOFpCMHOCTCﬁ, BBIPAXKCHUC

OTHOCHUTCIIBHBIX HOFpCHIHOCTefI

B IIPOLIEHTAX

Onepuposamv nonsamusamu: abCOTOTHAS
MOTPEUIHOCTh U3MEPEHUS,0THOCUTEIbHAS
MOTPEUTHOCTh U3MEPEHUSI.

IIpuooumys npumepsl IPSIMbIXU
KOCBEHHBIX U3MEPEHUM.

Onpeodenamp TOTPEUTHOCTHU MPSMBIX
W3MEPEHUI.

Hcnonvzosams METOJ TPAHUIL

JUTSI OTICHKH a0COJTFOTHOM TIOTPEITHOCTH
MPSIMOTO U3MEPEHUs, ITpaBuia
OKpYTJIEHUSI a0COTIOTHBIX IMOTPEITHOCTEH,
(bOpMyITBI TSI OIIEHKMOTHOCUTEITBLHOM

MIOTPELIHOCTH
KOCBEHHOT'O U3MEPEHUSL.

Ymems oxpyrisaTh aOCOMIOTHBIE

24



1.3.1

YcepeaHenue n3MepeHun.

Cnyuaiinas

MOrpCIIHOCTDb

(TIpaKTUKyM)

[IpubopHble morpenIHocTy,
CllydaiiHbl€ U CUCTEMATUYECKHE

IMOrpeIIHOCTH

IMOrpCIIHOCTHU, BbIPAKATh
OTHOCHUTECJIbHBIC IMOTPEITHOCTHUB

IMpOUCHTAax.

Pewams 3amaum Ha OIIEHKY

OTHOCHUTCIIBHBIX HOFpGHIHOCTGfI

Onepuposams nousmusamu.: IpuOOpHas
MOTPEIIHOCTb, CTy4alHASTIOTPEIIHOCTD,
CHUCTeMaTH4YeCKas MOTPEIIHOCTb, CPEeIHEE
3HaYCHHE.

IIpusooumsv npumepwvr IPUOOPHOU,
CIIy4ailHOM M CUCTEMAaTUYECKOMN
MOTPETTHOCTH.

Onpeoenamp YKCTIEPUMEHTAIBHO Ha0OP
3HAYCHUH (PU3NYECKON BETUIMHBI

IIPY IPOBEJICHUH HECKOJIBKIX
HE3aBHCHUMBIX U3MEPEHHIA.

Hcnonvzosams HopMyabl 17151 CPEAHETO
apuPMETHIECKOTO HECKOIBKUX YHCETI, JIIS
OIICHKH a0COIOTHOM MOTPEIIHOCTU3HAYCHUS
bu3nYeCKOi BETUYHHBI, OLIEHEHHOTO KaK
cpenHee

apudmeTrueckoe Habopa ee 3HaYCHHIA.
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1.3.2

Kunematuueckue
MU3MEPEHUS JaIbHOCTH
MoJjeTa, pacyeT
HAa4aJIbHOM CKOPOCTH

(mpakTUKyM)

[Tepemenienue, CKOpOCTh

U YCKOPEHHE MAaTepHaIbHON TOUYKHU,UX
IMPOCKIMU HAa OCU CUCTCMBbI
koopauHat. CiloxeHue
NepeMEeNICHUH U CI0XKEHHE
CKopocTei. JIBrkeHue tena,
OpOIICHHOTO MO YTJIOM

K TOPU30HTY. 3aBUCUMOCTh

Oyenusamsv 3Ha4UE€HUE U3MEPSIEMON
¢bu3nyecKoil BeIMYMHBI KaK cpeiHee
apudmeTryeckoe Habopa ee 3HAUCHU,
MOJIYYEHHBIX IIPU MPOBEJACHUU
HECKOJIbKMX HE3aBUCUMBIX U3MEPEHUH,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYCHUS ITOU (PU3NUECKON
BEJINYUHBI.

Yemanasnueams 63aumocessu

MEXTy OLICHKOM 3Ha4YeHHsI (PU3NUECKON
BEJINYUHBI, OIIPENEIIAEMON

0 pe3yJIbTaTaM HECKOJbKUX HE3aBUCHUMbIX
U3MEPEHH, U CPEeIHUM

apI/I(l)MeTI/I‘lCCKI/IM HCCKOJIbKHX YHUCECII

Onepuposams NOHAMUAMU:

CKOpOCTh, YCKOpEHHE, CBOOOTHOE TIaJICHHE,
JAbHOCTH TI0JIeTa, a0COTIOTHAS
MOTPEIIHOCTh U3MEPEHHUSI,0THOCUTETbHAS
MOTPEIIHOCTD U3MEPEHUSI.

IIpusooums npumepvi CBOOOTHOTO

naacHus TCJ IIPU pas3JIMIHbIX
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KOOpAMHAT, CKOPOCTU U YCKOPEHUS

MaTepHaﬂbHOﬁ TOYKHU OT BpCMCHU

3HAYEHUSIX HAYAIbHOU CKOPOCTH, IIPH
Pa3HBIX YIVIaX MEX1y Ha4aJabHON

CKOPOCTBIO U TOPU30OHTOM.

Hcnonvzosamp pyneTky,

KHHEMAaTHU4YCCKUC (bOpMYJ'II)I, OIINChIBAIOIIINEC
JBHXXCHHUC TCIIA, 6pOHleHHOFO o1 yriiom K
ropu3oHTy. Qopmyauposams TUMOTE3Y O
XapaKTepe3aBUCHMOCTH JTATLHOCTH MOJIeTa
Tea, OpOIIEHHOTO TOPU30HTAIIBHO,

OT €ro HavallbHOM CKOpocTH. Mccnedoseams
3aBHCHUMOCTb JTbHOCTHUIIONETA Tela,
OpOIIEHHOTO TOPU30HTAIBHO, OT €TI0

HavyaJbHOU

CKOPOCTHU M UHMEPNPEMUposans
MOJIyYeHHBIE Pe3yibTaThl. Pewams
3aj1a4y Ha ONpeIeICHUETIO
OKCIIEPUMEHTAIBHBIM JJAHHBIM
Ha4yaJbHOW CKOPOCTH TEJIa,
OpOILIEHHOTO TOPU30HTAIIBHO.
Onpeodensimb aOCOTOTHYIO

H OTHOCUTCIIbHYIO MOTPCITHOCTD
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1.4

1.5

IIpocreitmme
re€OMETPUUECKHE
U3MEpEeHUs
(camocrosiTenbHas

pabota)

I'padpuku
HKCTIEPUMEHTATEHBIX

3aBHCHUMOCTEMN.

MeTo/1bl ¥ IPUEMBI IPOBEACHMUS
IPSIMBIX U KOCBEHHBIX U3MEPEHUM
reOMEeTPUUYECKUX BETUYHH (JJIMHA,YTO,

1011, 00BEM)

I'padmyeckoe npeacraBieHue
3aBUCUMOCTEN (PU3MUECKUX BEIUIHH

JpyT OT Jpyra. JIuneitnas

Ha4yaJIbHOW CKOPOCTH Tela,

OpOIIEHHOTO TOPU30HTAIILHO

Onepuposamv nonsamusamu: abCOTOTHAS
MOTPEIIHOCTh U3MEPEHHUSI,0THOCUTETbHAS
MOTPEIIHOCTh U3MEPEHUSI.

3name METOBI ¥ IPUEMBI TIPOBEACHHUS
MPSIMBIX U3MEPEHUN TE€OMETPUIESCKUX
BEJIMYMH.

Ipumenamo HopmMyIbl

JUISL OTTpeIeNICHUs AOCOIOTHBIXU

OIICHKH OTHOCHUTEIHHBIX

MOTPEIIHOCTEM.

Pewamu 3anady Ha ornpenerieHue
iomaau GUrypsl 1 oo0bema Tesa 1o
HKCIIEPUMEHTAILHO H3MEPEHHBIM

3HA4YCHUAM JJINH.

Onpedenamp 3Ha4€HUS] OTHOCUTEIBHBIX

MIOTPELIHOCTEN B IIPOLIEHTAX

Onepuposamu nousmusamu. rpapux
3aBUCUMOCTH OJTHOH (pr3nyeckon

BEJIMYMHBI OT APYTrOM, JIUHEIHAS

28



I'paduueckas
00paboTKa TaHHBIX

(Texrus)

3aBUCUMOCTb. Y TJIOBOU
Kod(ppuImeHT u cBOOOIHOE cllaraeMoe

JIMHEWMHOU 3aBUCUMOCTH

3aBUCUMOCTb, YTIIOBOU KOO PUITHESHTH
CBOOOHOE cllaraeMoe JTMHEHHON
3aBUCUMOCTH, alllIPOKCUMALS,
UHTEPIOJISLNS, SKCTPATIOJISALUS.

3namu npaBuIIa MOCTPOCHUS rpahuKoOB
3aBUCUMOCTEH (PU3NYECKUX BEIIMUYUH APYT OT
apyra.

Cmpoumw TpaduKu THHEHHBIX
3aBUCUMOCTEN QU3NYECKUX BEIUUUHIPYT
OT Apyra.

Ipumensimsb ipaBuUiIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JPYT OT ApYyra.

IIpusooums npumepsvl aNIpOKCUMAIHAH,
MHTEPIOJISILINHY, SKCTPATIOJISALIUH.
Ymems npoBOAUTH POLIETYPBI
anMpOKCUMALIUH, HHTEPIIOJISAIUH,
HKCTPATIOJISIIIHH.

Onpeoenams 3HaYEHUSI yTIIOBOTO

K03 dunreHTa u cBOOOTHOTO
cllaraeMoro JIMHEMHOM 3aBUCHMOCTH,

OLICHUBATHb UX a0COJIIOTHEIE
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1.6

O6paboTka
HEJIMHEUHBIX
3aBUCUMOCTEH:
JTUHEeapHu3aIusi,

OJICUET IUIOMaau

I'paduueckoe npencraBieHue
3aBUCHUMOCTEN (PU3NIECKUX
BEJIMYUH APYT OT JApyTa.
Henuneitnast 3aBUCUMOCTD

" €€ JIMHCapus3anus

HIOTPEILIHOCTH.
Yemanasnueams 63aumoceasu Mmexny
MaTEMaTUYECKUM MTOHATHEM JIMHEWHAs
(bYHKUIUSD U TMHEHHON 3aBUCUMOCTBIO
(bU3NUEeCKUX BEIUMYUH JPYT OT ApyTra.
Hccneoosams u unmepnpemupogamas
rpaduKy JIMHEHHBIX 3aBUCUMOCTEH
(bu3MYeCKUX BEIUYUH JIpYT OT Apyra.
Pewams 3a1aun Ha NOCTPOCHUE JIMHEUHBIX
rpaduKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH APYT OT Jpyra 0 3a/laHHbIM
Habopam

HKCIEPUMEHTAIbHBIX TaHHBIX, ONPEAEIATH 110
MIOCTPOCHHOMY IpauKyyTJI0BOI

K02 puLEeHT U CBOOOHOE cllaraeMoe,

OLICHUBATh UX a0COIIOTHBIE

W OTHOCUTCJIbHBIC ITOI'PCITHOCTH

Onepuposams nousmuamu.: Tpapux
3aBHCHUMOCTH OJHOU (hr3HUECKOi
BEJIMYMHBI OT APYTrOM, HEJTMHEWHAs
3aBUCUMOCTb, JINHEAPU3AITUS

HEJIMHEHMHOM 3aBUCUMOCTH, TIJIONIAIh
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oJ1 Tpa KoM,
HOCTPOEHHE
KacaTeIbHBIX

K rpaduKy (JEKIIHs)

o1 rpa)uKOM 3aBUCUMOCTH,

KacaTelbHast K TpaduKy 3aBHCHMOCTHB
INAHHOU TOYKE.

3nams npaBuUna MOCTPOEHUS TpaduKOB
3aBUCUMOCTEH (PU3MYECKHUX BEIIMYHH JAPYT OT
npyra, GU3HYECKU CMBICI TUTOIIA T TTO]T
rpaduKOM 3aBUCHMOCTH M KacaTeIbHOU K
rpaduKy 3aBUCUMOCTUB JAHHON TOYKE.
Cmpoumb MCXOTHBIE

U JINHEeapU30BaHHbBIE TPadUKH 3aBUCUMOCTEN
(U3NYECKUX BEITUYUH JIPYT OT JpyTa,
KacaTelIbHYIO K TpaUKyHEITMHEHHON
3aBHCHMOCTH B JAHHOM TOYKE.

Tpumensams nipaBuIa MOCTPOCHUS

rpaUKoOB 3aBUCUMOCTEH (PUINICCKUX
BEJIMYMH JPYT OT ApyTa.

Onpeodensimsb 3HAYCHUS TUTOIIAINATION

rpaduKoOM 3aBUCUMOCTH

1 yri0Boro koddduimenra

KacaTeNbHON K rpaduKy HeTMHEHHOH
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1.7

N3mepenue
3aBUCUMOCTHU

KOOpPAUHATHI I'PaHUILIbI

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
MPSIMOJIMHEMHOE JBUYKEHUE.

Koopaunara, Bpemsi, CKOpOCTh

3aBHCUMOCTH B IIaHHOfI TOYKE,
OLICHUBATh UX a0COJIIOTHBIE

MNOTPCITHOCTH.

Yemanaenusamo 63aumoceszu

MEXTy MaTEMaTHICCKAM ITOHSTHEM
«pyHKIUSI» U 3aBUCHMOCTBIO (DU3MYESCKIX
BEJIMYMH APYT OT apyra.Accredosamo u
unmepnpemuposamsrpaduKu HETMHSHHBIX
3aBHCHUMOCTEH(PUZNIECCKUX BETUIHH JPYT
ot apyra.Pewams 3a1aun Ha TOCTPOCHHE
JUHEapU30BaHHBIX TpadUKOB
3aBHCHMOCTEH (PU3NICCKUX BEITUYUH JAPYT
OT JpyTa Mo 3aJaHHBIM HabopaM
SKCIIEPUMEHTAIbHBIX JaHHBIX,
OTIPEICIIATH 10 TOCTPOCHHOMY IpapuKy
yrioBoi K03 GUIIMEHT U CBOOOTHOE

cjiara€Moc, OlICHUBATh UX a0COJIIOTHEIC

N OTHOCUTCJIbHBIC ITOI'PCHIHOCTH

Onepuposams nousmuamu.: Tpapux
3aBHCHUMOCTH OJHON (PU3NIECKOM

BEJINYUHBI OT IPYTroOil, HEJIMHEHHas
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1.8

00J1aCTH HAMOKAHHSIOT
BpPEMEHH.
JInneapuzanus
3aBUCHUMOCTH

(TIpaKTUKyM)

N3y4enue ynpyroro

TrucTepe3nca

(TIpaKTUKyM)

Cuna. M3mepeHne cuiibl
TUHAMOMETPOM. YTIpyrue
Y YACTUYHO ynpyrue aeGopmariuu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, IMHEAPU3ALHS
HEJIMHEMHON 3aBUCUMOCTH.

Cmpoums TMHEApU30BaHHBIN rpaduK
3aBUCUMOCTH (PU3MUYECKUX BEJIUYHUH APYT

OT Jpyra.

IIpumensmo ipaBHUIIa MOCTPOCHUS

rpauKOB 3aBHCUMOCTEH (PU3HUECKUX
BEJIMYMH JPYT OT Apyra.

Onpeoenamp 3Ha4eHUsI YTIOBOTO

K03 duureHTa u cBOOOHOTO

ciaraeMoro rpauka JMHEHHON
3aBUCUMOCTH, OLICHUBATh

uX abCOIOTHBIE IOTPEIIHOCTH. HMccnedosamp
U UHMepnpemupo8ams HEINHENHYIO
3aBUCUMOCTb KOOPIMHATHITPAHULBI 001aCTH
HaMOKaHUs OymMaru oT BpeMeHHU.

Hcnonvzoeams CeKyHIOMED U PYJIETKY

Onepuposams nonamusamu. cuia,
nedopMarusi, ynpyruil ructepesuc.
Ymems popmynupoBats 3akoH ['yka,

coOuparh IKCIEPUMEHTATIbHYIO
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OtkioHeHus ot 3akoHa ['yka.
I'ucrepesuc. Pabora cuibiHa
MaJIOM 1 Ha KOHEYHOM
nepemereHuu. I'papuueckoe

MMpEACTABIICHUC pa6OTBI CHIJIBI

YCTaHOBKY.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH JUTUHBI 00BEKTA OT BETHYUHBI
NPUIOKEHHOU K HeMY cuiibl. Cmpoums
HEJIMHEHHBIN rpaduK 3aBUCHMOCTH
(bU3NYeCKUX BETMYNH JIPYT OT JpyTa.
IIpumensamy paBuIa MOCTPOCHUS

rpauKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH JPYT OT ApyTa.

Hccneoosams u unmepnpemuposams
HEJIMHEWHYI0 3aBUCUMOCTD JIJIMHBI 00BEKTa
OT BEJIMYMHBI IPUIIOKEHHONK HEMY CHJIBI.
Onpedensamp yroa HaKIOHA

KacaTeIbHON K TpaduKy HeTMHEHHOI
3aBUCUMOCTH B JaHHOH TOUKeE, IJIOLIAIbII0]
rpaduKoM, OllEeHUBATh a0COMIOTHBIEH
OTHOCHTEJIbHBIC IOTPENIHOCTH ATUX BEITUYMH.
Hcnonvzosams CEKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxienne Maccel
JINHEVKU W LIIPHULIA C
IIOMOIIBIO
YpaBHOBEIIMBAHUS

pbiuara (IpakTUKYM )

AOQCOJIIOTHO TBEPOE TEIO.
BpamarenpHoe ABUKEHUE TBEPIOTO
Tena. MOMEHT CHIIBI OTHOCHTEIIFHO OCH
Bpamienus. [1nedo cumnbl. CrnoxeHue
CHUJI, IPUJIOKEHHBIX K TBEPAOMY TEIY.
LenTp TsxecTr Tena. Y caoBus

PpaBHOBCCHA TBCPAOI'O TCIIA. Ppruar

Yemanasnueams 63aumocessu
MEXIy  ONpelesieHHeM  (PU3NYEeCcKOi
BEJIMUMHBI «MeXaHudeckas paboTtay u

TCOMECTPUYCCKUM IMMOHATUEM
«miaomanab ImoJa l"pa(bI/IKOM 3aBUCHUMOCTH
BCINYHHBI CUJIBI OT BCJIMYMHBI

nepopmanun

Onepuposams nousimusamu: MOMEHTCHIIBI
OTHOCHUTEIILHO OCH BPAIIECHUS,IIICYO
CHJTBI, IICHTP TSDKECTH TeJla, phluar.

Ymems popmynupoBath mpaBuiio MOMEHTOB,
YCIIOBHSI PABHOBECHSI aOCOIFOTHO TBEPIOTO
TCJIa, CKIIaAbIBATbCHUIIBI, IIPUIIOKCHHBIC K
TBEPJOMY TEJy,COOMpPAThH
OKCIIEPUMEHTAIBHYIO YCTaHOBKY.
Ilpusooums ipuMepbI MPUMEHEHUS
pBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTH KOOPJUHATHI TOUKH

OIIOPBI YPAaBHOBCHICHHOI'O pbIyara
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OT BEJIMYMHBI CHIIBI, IPHIIOKEHHONK €T0
KOHIILY.

Cmpoums TUHEHHBINA TpaduK
3aBUCUMOCTH (PU3UYECKUX BETUUUHAPYT
OT Apyra.

Ilpumensimob TipaBuUiIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3UIECKUX
BEJIMYMH JPYT OT ApyTa.

Hccneoosams u unmepnpemupogams
3aBUCUMOCTH KOOPJMHATHI TOYKH OMIOPHI
YPaBHOBEIICHHOTO phlyara

OT BEJIMYMHBI CHIIBI, IPHIIOKEHHONK €T0
KOHILY.

Onpedenams N0 rpaduKy TMHEHHON
3aBUCUMOCTH 3HAYCHHS YTIIOBOTO

ko3 duimenTa u CBOOOTHOTO CIaraeMoro,
OILICHUBATh a0COFOTHBIEH OTHOCUTEIILHBIE
MOTPEIIHOCTH TUXBEITUYMH.
Hcnonvb3zo06amb TUHENKY, a TAKKE IIITPHIL C

JeTICHUSIMU TSI U3MEPEeHHUsIo0heMa.

Pewamo 3a/la4u O paBHOBCCHH pbldara



1.10

N3mepenue

koa(urmenta
SHEPreTHUECKUX NOTEePhIPU
OTCKOKE IIIapuKa

OT MOBCPXHOCTHU

(IpakTUKyM)

I/IMHy.HI)C CUJIbl 1 USMCHCHUC UMITYJIbCa

Tena. 3aKOH COXpaHEHUSUMITYJIbCA.
Kunernueckas sHeprusiMarepuaabHON
Touku. Teopema

00 U3MEHEHUHN KMHETUYECKOM

OHCPIrun MaTepHaanoﬁ TOYKHMU.

[loTreHunansHbIE

1 HEMMOTSCHIIUAILHBIE CHIIBI.
[TorenmmanpHas >HEPTHSL.
[TorenmanpHas sHeprus Tena

B OJJHOPOJHOM I'PaBUTAIIMIOHHOMIIOJIE.
CBs13b pabOTHI HETTOTEHITUATBHBIX CHIT
C I3MCHEHHEM MEXaHMISCKOM
SHEPTUH CUCTEMBI TeJl. 3aKOH
COXpAaHEHUS MEXaHUYECKOW YHEPTUH.
Ynpyrue v HeynpyruecTOIKHOBEHUS.

BnyTtpeHnHss sHeprus tena

Onepupoeamb NOHAMUAMU. UMITYJIbCCUJIBI,

HUMITYJIBC TCJId, KHHCTHUYCCKAA SOHCPIUA

MaTepHaHBHOﬁ TOYKH, IOTCHINAJIBHBIC 1

HCIIOTCHIMAJIbHBICCUJIBI, IOTCHIINAJIbHAA

SHEPTUs
(B T.4. T€Na B OJHOPOJHOM
IPaBUTAIMOHHOM I10JI€), YIPyTHen
HEYIPYTUE CTOTKHOBEHHS.

Ymems hopmynanpoBath 3aK0H
COXpaHEHHUS UMITYJIbCa U TEOPEMY

00 M3MEHEeHUN KUHETUYECKOM SHEPTUU

MaTepI/IaJ'II)HOI\/JI TOYKH, JaBaThb OIMPECACTICHUC

MIOTEHIUAIbHBIX
Y HEMOTCHIUAJIbHBIX CUII,
(GOopMyIMpPOBATh 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUU.

IIpusooums npumepbi Ciy4aes,

KOTI'Zla UMITYJIbC TeJla COXPAHAETCANIN
HE COXpaHseTCs, KOrja MEXaHn4JecKas
DHEPTHUsl CUCTEMBI COXPAHSAETCS WU HE

COXPAaHACTCA,

YOPYTUX U HEYTIPYTUX CTOJIKHOBEHUH.
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Hroro no paszueny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH BBICOTHI OTCKOKA IIApUKa MOCTe
COyJTapeHHsI C TOBEPXHOCTHIO
TOPH30HTAILHOTO CTOJIA OT BBICOTHI cOpoca.
Cmpoumb TUHEWHBINA U HETMHEHHBIN
rpauK 3aBUCUMOCTH (PU3UUECKUX

BEJINYMH JPYT OT JpyTa.

IIpumensmo IpaBHUIIa MOCTPOCHUS

rpaduKoB 3aBUCUMOCTEH (PU3HIECKUX
BEJIMYMH JPYT OT Apyra.

Hccnedosams u unmepnpemuposams
3aBUCUMOCTb BBICOTBI OTCKOKA IIapHKarocie
COyJIapEHHMSI C TOBEPXHOCTHIO

TOPU30OHTAJIBHOT'O CTOJIa OT BBICOTBI C6p003.

Hcnonvzoeams pyneTky.

Pewams 3amaun 06 aOCOIFOTHO
YOPYTHX U a0COFOTHO HEYIIPYTHX

CoyZapeHusx
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Pa3neu 2. MoJiekysipHast pu3nKa 4 TePMOIHHAMHUKA

2.1.  Ompenencaue 2 KonnaecTBo TEmIoThI. Onepuposams noHamuamu: KOIAIECTBO
TETJIOEMKOCTHU TemnoeMkocTs Tena. Y ienpHasu TEIIOTHI, TEMJIOEMKOCTb T€Ja, YAEIbHAsIH
TBEpJIOro  Tena MOJISIpHAs TETJIOEMKOCTH MOJISIpHAs TEIJIOEMKOCTH BEILECTBA, TEIIOBOE
(TpakTUKyM) BEILIECTBA. Y paBHEHHE TEILIOBOTO paBHOBECHE.

Oananca. TerioBoe paBHOBECHE Ymems popmynupoBaTh ypaBHEHHE

TeruIoBOTO Oananca, coouparb
HKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepol e,

00a/1a101KUX OJMHAKOBOU
TEIJIOEMKOCTBIO, HO PA3JIMYHON

YAETBHOU TEII0EMKOCTBIO.

IIpumenams ypaBHEHHE TEIUIOBOTO OajaHca
JUTSL OTUCaHMsI TIpoliecca TErIooOMeHa

TBEPJOTO TeJla C BOJOM.

Hcceneoosamo TenmoooMeH

MEXTy TBEPJIBIM TEJIOM H JKHAIKOCTSIMHL
uHmepnpemuposams pe3yiabTaThl 3TUX
OIIBITOB.

Onpedensimob TEIIIOEMKOCTh TBEPI0roTE A
Ha OCHOBAHHH PE3yJIbTATOB

OIIBITOB IO U3YUCHHIO TeII00OMEeHa
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2.2.

N3mepenue
TEMIIEPATYPBI PYK
JKCIEPUMEHTATOpa
U JaBJICHUS, KOTOPOE
MOTYT CO31aTh

€ro JIETKHE

(mpakTuKyMm)

JlaBnenue, 00beM, TEMIIEpaTypa,

KOJIMYECTBO BemecTBa. MaeanpHbIiras.

VYpaBHenue MenpeneeBa—
Knaneiipona. ['a30Bble 3aKOHBI.
I"a30BBIi1 TEpMOMETP

MEXKIYy TBEPIBIM TEJIOM U KUIKOCTSIMU C
pa3HBIMU TEMIIEpATypaMu, OLICHUBATh
a0COJIFOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTH U3MEPEHHOMN BEIIMYHHBI.
Hcnonvzoeams TEPMOMETD.
Yemanaenueams 6zaumocessu

MEXKy 3aKOHOM COXPaHEHUs YHEPTUHH

ypaBHEHHEM TEIJIOBOT0 OaslaHca.
Pewams 3a1a4n Ha IPUMEHEHHE

ypaBHEHHsI TETJIOBOTO OajlaHca

Onepupoeamv nowsmusamu.: AaBICHUE,
00BeM, TeMIiepaTypa, KOJIM4eCTBO BEIECTBa,
UIcaJILHEBIN ra3.

Ymemo 3anuchIBaTh ypaBHEHHE
MenneneeBa—KnanelipoHa,

(bopMyIMpOBaThH ra30BbIE 3aKOHBI,

COOMpaTh SKCIIEPUMEHTAIHLHYIO

YCTaHOBKY.

3nams ycTpONUCTBO U MPUHIUI PaOOTHI

ra3oBOr0 TEPMOMETPA.
IIpusodums npumepwi OBEACHHS ra3a
MIpU U3MEHEHUH €T0 JaBJICHHS, 00beMa,

TEMIIEPATYPHI.

40



2.3.

D¢ dexTUBHBIHI
KodhduUIueHT
KECTKOCTU CHUCTEMBI.
Onpenenenne MOays
IOunra npoBonoku

C TMOMOMIBIO pbIYara.
Onpenenenue npenena
ynpyroi aedopmarum
(mpakTUKyM)

Jledopmaruu TBepOTO TENA.
Pactskenue u cxxatue. Monynb

Ownra. Yopyrue u Heynpyrue
nedopmanuu. [Ipenen ynpyrux
nedopmanuii. 3akon I'yka.

MOMEHT CuiIbl OTHOCUTEIBHO OCH
BpameHusi. Ilnedo cuibl.  YcnoBus

paBHOBECHS TBEPAOrO Teia. Peruar

llpumensamo TUHENKY U CEKYHIOMED.
Onpedensimob TEMIIEpaTypy U TaBJICHHE
UJEaIbHOTO rasa Mo pe3yJbTaTaM OIbITOB C
CaMo/IeIbHBIM Ta30BbIM TEPMOMETPOM.
Hcnonvzoseame TUHEUKY

Y CaMOJIENIbHBIN ra30BbId TEPMOMETP.
Yemanasnueams 63aumocessu Mmexny
BHEITHUMH U BHYTPEHHUMU
MakporapamMeTpaMu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewamyp 3anaun Ha npuMeHEeHE

ypaBHeHus1 MenaeneeBa—Knaneiipona

Onepuposams noHamMuAMU.: yOIpyrueu
Heynpyrue nedpopmanuu,

npenen ynpyroi aegopmaiuu, Moayib
KOHra, MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpAILICHUS, TJIEYOCUIIBL, pbIYar.

Ymems popmynupoBats 3akoH ['yka ans
nedhopMaIuu pacTKEHHs] OJHOPOTHOTO

CTCPIKHA C MOCTOAHHBIM

MOIICPCUYHBIM CCUCHUCM, YCIOBHUC
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paBHOBECHUA a0COJIFOTHO TBECPAOTO TCJIA,

coOupaTh SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.

IIpuooums npumepsi ynpyrux

U HEYTIpYTHX AedopmMariuii, MaTepragoBc
pa3auuHbIME MOAYJIsIMU FOHTa.
Ilpumensamo 3akoH ['yka 11 pacuera
neGopMannu pacTsDKEHUS TPOBOJIOKH.
Hccneooeams 3aBUCUMOCTD Y UTUHEHUS
MIPOBOJIOKH OT BEJTMYMHBI PACTATHBAIOIICH ee
CHJIBI

U UHMepnpemuUpos8ams

MOJTyYeHHBIE PE3YJIbTaTHl,

B TOM YHCJIE JUISl OTpE/IeNIeHus TIpeiena
yopyro# nedpopmanuu.

Onpedensmob moaynb HOHra npoBosIoOKMHA
OCHOBaHUU PE3yJIbTaTOB OIBITOB

0 PACTSKEHUIO TIPOBOJIOKU

C TIOMOIIIBIO PA3JIMYHBIX 0 BETMYUHECHIL,

OLICHUBATh a6COJ'IIOTHy10

N OTHOCUTCJIbHYIO ITOTI'PpCITHOCTD

n3MepeHHoro Moy FOHra.
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2.4.

N3mepenune
KodpdunreHTa
MIOBEPXHOCTHOTO
HaTSDKEHUS] METOJIOM

OTpbIBa (ITPAKTUKYM )

[ToBepxHOCTHOE HATSIKEHUE.
KoaddummeHT moBepXHOCTHOTO
HaTspKeHus1. Crita MOBEpXHOCTHOTO
HaTsbkeHus. KanunnspHele
sBIeHUs. JaBneHue

10JT UICKPUBJIEHHON MTOBEPXHOCTHIO

skunkoctu. @opmyna Jlammaca

Hcnonv306ams HEPABHOILICUUH pbIUar JJis
YBEJIMUYEHUS CUIIbI U NlepeMereHus. Pewamo
3aJjauu Ha IpUMeHeHue 3akoHal yka 1is

pacucTa pacTsAKCHUA

" CXKaTus CTep)I(Heﬁ

Onepuposams NOHAMUAMU.

MOBEPXHOCTHOE HATSKCHHE,

KO2(DPHUITUEHT TOBEPXHOCTHOTO HATSKEHUS,
KaMmWUISIPHBIC SIBICHUS. Y Memsb 3aNIUChIBATh
bopMymy i CUIIBIIIOBEPXHOCTHOTO
HaTsDKeHus, hopmyny Jlamnaca st
onpeeNeHUs JaBJICHUS M0 UCKPUBICHHOM
MMOBEPXHOCTHIO

KUJKOCTU, COOMPATH

AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpusooums npumepvl TOBEPXHOCTHBIX
SIBJIEHUW U KalTWJUJISIPHBIX SIBJICHUM.
Ipumensims METO OTPHIBA PAMKHOT
MOBEPXHOCTHU KUIAKOCTH

JUTISL U3MEpeHus K03 GUimeHTa
MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.

Hccneoosamov 3aBUCUMOCTD BEJTMYMHEI
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2.5.1.

Ornpenenenne TOYKH

pochI (ITPaKTUKYM)

HaCI:IHIGHHI)Ie M HCHACBIIICHHBIC I1aPhI.

KauectBeHHast 3aBUCUMOCTBILIOTHOCTH
U IaBJICHUS HACBIIIICHHOTO Mapa
OT TeMIIepaTyphl,

HUX HE3aBHUCHUMOCTB OT 00beMa

CHJIBI, HEOOXOIMMOM TS OTPBIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOMN
paMKH, OT ee epuMeTpa

U UHmMepnpemuposams Pe3ynbTaThl
MIPOBEJICHHBIX U3MEPEHUH.

Onpedensimov K03PPUIUESHT TOBEPXHOCTHOTO
HATSHKCHUS KHUJIKOCTHUIIO PE3YJIbTaTaM
MIPOBEJICHHBIX U3MEPEHUH, OLIECHUBATh
a0COJTIOTHY1O

¥ OTHOCHUTEJTHHYIO TIOTPEITHOCTh
W3MEPEHHOW BEJIMYUHBI.

Hcnonvzosams pruar sl CO3IaHUSICUITBI

3aJaHHON BEJINYNHEI.
Pewams 3anaun Ha TpUMEHEHNE
(hOPMYJIBI JUTSI CUITBI TOBEPXHOCTHOTO

HaTsDKeHus U popmybl Jlamnaca

Onepuposams nOHAMUAMU. HACHIILIEHHBIN
Y HEHACBIILIEHHBIN Map,BIaKHOCTh BO3/1yXa,

a0coJIFOTHAA
W OTHOCUTEJIbHAS BIAKHOCTb.
Vmems kauecTBEHHO ONUCHIBATH

3aBHUCUMOCTD IINIOTHOCTH U AABJICHU
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HACBIIIEHHOIO napa. BiaxHocTh
BO3ayXa. AGCONIOTHAS

1 OTHOCHUTCJIbHAsA BJIAXXHOCTD

HACBIIIEHHOTO TTapa OT TEMIIEPATYPHI,HX
HE3aBHCHMOCTh OT 00heMa HACHIIIEHHOTO
napa, coouparhb

HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusodums npumepvl HACHIILIEHHOTOX
HEHACHIIIEHHOTO apa.

Hccneoosams mipoliecc BbINAICHHUS POCHI
[IPY OHIKEHUH TEMIIEPATYPHIBIKHOTO
BO3/yXa

U UHMepnpemupo8ams MOITy4YeHHbIC
pE3yJIbTATHI.

Onpeoenamp 1O MOITYYSHHBIM
IKCTIEPUMEHTAIBHBIM JTAHHBIM
TEMIIEPATYPY TOUYKY POCHI, H 3aTE€M,C
MTOMOIIBIO TAOIUITBI 3aBHCUMOCTH
JABJICHUSI HACBILIIEHHOTO TTapa BOJABIOT
TEMIIepaTypbl, OTHOCHTEIBHYIO
BJI&KHOCTh BO3TyXa, a TAKKE
a0COJTIOTHBIC U OTHOCHTEITILHBIC
MOTPEIIHOCTH ATUX BEJIMYUH.
Hcnonvzoeams TEpMOMETD.

Pewamo 3aJa4M Ha BBIYUCIICHHUC
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2.5.2.

3HaKOMCTBO
C DJIEKTPUYECKUM
KOH/JIEHCATOPOM

(TpakTUKyM)

DNEKTPUUECKUI 3apsil.
DNEKTPUUECKOE T0JIE.
HanpskeHHOCTD M OTEHIHAI
ANEKTpUYECKOro noJist. PasHocts
MIOTEHLIMAJIOB U HAaNPSyKEHUE.
N3mepenue HanpsoKeHUs.
Boast™merp. Konaencarop.
DNEeKTPOEMKOCTh KOHJIEHCATOPA.
[TapannensHoe

U M1OCJIEI0BATEIbHOE COEJUHEHHE

KOHIACHCATOPOB

a0COJIFOTHOI U OTHOCUTEJILHOM

BJIA’)KHOCTHU

Onepupoeamb NOHRAMUAMU.

DIIEKTPUICCKHH 3apsi, IEKTPHIECCKOCTIONE,
HAIMpPsA)KCHHOCTD U IMOTCHIIU AL
AIIEKTPUYECKOTO TI0JIS, Pa3HOCTh
HOTEHIIMAJIOB U HANIPSDKEHHUE,

KOHJIEHCATOP, 3JIEKTPOEMKOCTb
KOHJICHCATOopa.

YMmemv BBIYHUCIATH 3apsi/i KOHICHCATOPAIIO €ro
DIIEKTPOEMKOCTH

U HAIPSDKEHUIO, IPUMEHSATH (POPMYIIBLIIISA
pacdera JIeKTPOEMKOCTH

IMpU NOCJICAOBATCIBHOM

¥l TIApaJIJIeITbHOM COeIMHEHUI
KOHJIEHCATOPOB, COOMPATh

AIIEKTPUYECKYIO IICTIb.

IIpuooums npumepul MOCIETOBATEIBHOTO U
HapaJuIeIbHOTOCOC IMHEHNUS
KOH/IEHCATOPOB.

Hccnedosamsb 3aBUCUMOCTb

HaIPsPKCHUS Ha KOHACHCATOPEC
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Hroro no pazneny

Pa3nen 3. DiekTpoauHamMuka.
3.1.  H3yuenwue nporecca
pa3psAKu KOHAEHCAaTOpa

(TIpaKTUKyM)

DNEKTPUUECKU 3apsil.
DNEKTPUUECKOE T0JIE.
HanpskeHHOCTb U OTeHIna
3JIEKTpUYECKOro nosisi. PazHoCTh

IMMOTCHIMAJIOB U HAITPAKCHHUC.

O/1C ucrouynuka Toka. Mzsmepenue

HampsokeHus. BonbTmerp.

OT €r0 IEKTPOEMKOCTH
U UHMepnpPemuposams Pe3yIbTaTbIITOTO
JKCIIEPUMEHTA.

Onpedenamp OTHOLLICHUE
ANEKTPUYECKUX EMKOCTEHN IBYX
KOHJIEHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSAM HANpPSHKEHUS HA HHUX,
OLIEHUBATh a0COJIIOTHBIE

Y OTHOCHUTEJbHbIE TOTPEIIHOCTH
MU3MEPSEMBIX BEJINYMH.

Hcnonvzosamsv BOIBTMETP.

Pewamop 3amaun Ha COCTUHEHHIE

KOHIACHCATOPOB

Onepuposams NOHAMUAMU.
ANEKTPUYECKUH 3apsij1, DICKTPUUECKOCTIONE,
HaIpPSKEHHOCTh M TIOTCHITHAIT
AIEKTPUUECKOTO TO0JIs, Pa3HOCTh
MOTEHIMAJIOB U HaIPsKEHUE,

OJ1C ucrtouHuka Toka, KOHIAECHCATOP,

SJICKTPOCMKOCTH KOHACHCATOPA,
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Konpnencarop. D51eKkTpoeMKoCThb
KOHJIEHCATOpa. DIIEKTPHIECKOE
conpotuBieHue. 3akoH Oma st
MOJIHOM (3aMKHYTOM)
3JEKTPUYECKOM LIETIH.

KOH,Z[GHC&TOP B IICIIH ITIOCTOSIHHOI'OTOKA

AIIEKTPUYECKOE CONPOTUBIIEHUE. Ymemb
dbopmynupoBaTh 3akoH OMaais MOTHOU
(3aMKHYTOM)

AIIEKTPUYECKOM IETIH, BEIYUCIISITH3aPST
KOHJICHCATOpa

IO €ro JIEKTPOEMKOCTH

U HampsHKEHUI0, COOMpaTh
AIIEKTPUUYECKYIO LEMb.

I1Ipugooumys npumepsi NIOBEACHUS
KOHJIEHCATOPa, BKIIFOYEHHOTO B LIEIh
MOCTOSIHHOTO TOKA.

Dopmynuposams TUIOTEIY O XapaKTepe
3aBHCUMOCTH CHJIBI TOKA OT BPEMEHH IIPU

paspsiiKe KOHJeHcaTopa

qepe3 pE3nucCTop.

Cmpoums TpapyK 3aBUCUMOCTH CUJIBITOKA

OT BpEMEHHU TIpU pa3psIKe

KOHJIeHCaTopa yepes pe3uctop. Ilpumenamo

IpaBuJia MOCTPOEHHUS IrpauKoB
3aBUCUMOCTEH (PU3NUIECKUXBEITUYNH IPYT
OT Jpyra.

Hccneoosamuv 3aBUCUMOCTD CUJIBI TOKA
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3.2.

Omnpenenenue
YIEJIBHOTO

COIIPOTUBJICHUA

Cuna Toka. Hanpspxkenne. 3akonOMma
IJId ydacCTKa LICIIN.

QHGKTpI/I‘-IeCKOC COIIPOTUBJICHHC.

OT BPEMEHHU IPHU pa3psKe
KOHJ/IEHCATOpa Yepe3 Pe3ncTopu
UHMEPNPEemMupo8ams 3Ty
3aBUCHMOCTb.

Onpeodensmpb dSIEKTPOEMKOCTh
KOHJICHCATOpa,

BBIpaXkasi ee uepe3 yrioBoil

K03 PHLIMEHT KacaTeIbHOH K rpaduKy
3aBUCHMOCTH CHJIBI TOKA Pa3psaKH
KOHJICHCATOpa OT BPEMEHH,

OLICHUBATh a0COIIOTHYIO

Y OTHOCHUTEJIBHYIO ITOTPEITHOCTb
AIIEKTPOEMKOCTH.

Hcnonvzoeams BOTbTMETPU
CEKyHJIOMeED.

Vemanasnueamo 63aumocssisu.

Pewamo xauecTBEeHHBIE 3agauun
0 KOHACHCATOpaX, BKIIFOUCHHBIX B IICIIb

IIOCTOSHHOI'O TOKa

Onepuposamsb NOHAMUAMU.
CHuJIa TOKa, HaIpsHKEHUE,

SJICKTPHICCKOE COIIPOTUBJICHHUEC,
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Marcpuralia IpoOBOJIOKH

(IpakTUKyM)

3aBUCUMOCTb CONIPOTHUBIICHUS
OJTHOPOJHOTO MTPOBOJIHUKA

OT €ro JUIMHBI U IO 1
HONEPEYHOr0 CEUEHUs. Y IeNbHOE

COIIPOTUBJICHHUE BCUICCTBA

YAEIBbHOE COIIPOTUBJICHHUE
BELIECTBA.

Ymems popmynupoBats 3akoH OMayis
y4acTKa LeMu, 3aUChIBaTh (hOpMYITy IS
3aBHCHUMOCTH COIIPOTUBIICHUS
OJIHOPOJIHOTO TTPOBOJIHUKA OT €0 JUTHHBI
Y TUIONIA/IX MTONIEPEUHOI0 CEUCHMUS,
coOupaTh INEKTPUUYECKYIO IICTIb.
IIpusooumsv npumepul BEIECTBC
Pa3INYHbIM YIeTbHBIM
COINPOTUBIICHUEM.

IIpumenamos METOJ U3MEPEHUS

MaJIbIX JMEKTPUUECKUX

COIPOTHUBJICHUIA.

Hccneoosams 3aBUCUMOCTD

HAIPSDKEHUST MEXKy KOHIIAMU OTpE3Ka
MIPOBOJIOKU OT JIJTUHBI TOTO OTPE3Ka

U UHmMepnpemuposams pPe3yabTaTbl
MIPOBEACHHBIX U3MEPEHUM, BBIYUCIISITh

SJICKTPHUYCCKOC COIMPOTHUBIICHUC OTPE3KaA

ITPOBOJIOKH 11O UBMCPCHHBIM 3HAYCHUAM
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3.3.

H3mepenne BOIbT-
aMIIepHOM
XapaKTePUCTHKU
MOy POBOTHUKOBOTO

nuona (TPaKTUKYM)

[TonynpoBoaauku. CoOCTBEHHAsTH
MIpUMECHAsl MPOBOJUMOCTh
MOJTyTIPOBOTHUKOB.

CaoiicTBa p-n-nepexoaa.

[TomynpoBOAHUKOBBIN O

CWJIBI TOKA U HanpsbkeHus. Onpedensimy
yZielbHOE CONPOTHBIICHUEMAaTepraa
MPOBOJIOKH IO U3BECTHBIM JUIMHE, TUAMETPY
¥ CONIPOTHBIICHUIO, OIICHUBATh a0COTIOTHYIO
¥ OTHOCHUTEJIBHYIO MTOTPEUTHOCTD

YZI€IBHOTO CONPOTUBIICHUS.

Hcnonvzo6ams MyIbTUMETP B PeXKUMax
BOJIETMETpA U aMIepMeTpa, TUHEHKY,

MUKPOMETP.

Pewams 3amaun Ha 3akoH OMa
JUTSI y9acTKa ey U Ha 3aBUCHUMOCTh

COIIPOTHUBJICHHA OTPE3Ka IIPOBOJIOKH

OT €I'0 XapaKTCPUCTHUK

Onepuposams nOHAMUAMIU:
HOJIYIPOBOIHUK, COOCTBEHHASIN
HpUMeCHast IPOBOAUMOCTb,
P-n-NIePEXO, TIOTyTIPOBOTHUKOBBIAANO/.
Ymemv 00OBSICHATD IPUPOTY
COOCTBEHHOM U MPUMECHOM
MIPOBOAMMOCTH, CBOKCTBA

p-n-nepexoa, MPUHLMUN ICUCTBUS
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HOJIYIIPOBOIHUKOBOIO AMO/1A,ET0
(YHKIIMOHUPOBaHUE

IPY BKJIIOUYEHHUH B 3JICKTPUUECKYIO LIETh
MOCTOSIHHOT'O TOKA B IIPSIMOM

U B 0OpaTHOM HaIlpaBJIEHUH, COOUPATh
AIIEKTPUUYECKYIO LIeMb, YUTATh

MapKUPOBKY MOJIYIPOBOIHUKOBOTO

vz (e

IIpusooums npumepsi NCIONB30BAHUSL
HOJIYIIPOBOJIHUKOBOI'O TMO1a

B DJIEKTPUUYECKUX LEeTAX. Popmynuposams
TUIIOTE3Y O XapaKTepe3aBUCUMOCTH CUJIbI
TOKa, TeKYIETo Yepe3 MOoITyIpOBOHUKOBBIHI
JHO,

OT I10/IaHHOTO Ha HET'O HAIPSKEHUS.
Cmpoumb 3KCIIEPUMEHTAIBHO BOJIBT-
amIepHyo xapakrepuctuky (BAX)
HOJIYIIPOBOJIHUKOBOIO JUOA

IPY €ro BKIIOYEHUH B 3JICKTPUUYECKYIOLEIb
MOCTOSTHHOTO TOKA B TIPSIMOM

¥ B 00paTHOM HarpaBJICHUH.
Ilpumensimsb nipaBuUiIa MOCTPOCHUS

rpaduKOB 3aBUCUMOCTEH (PU3HUECKUX
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Hroro no paszneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

BEJIMYMH APYT OT Jpyra.

Hccneoosams BAX

HOJIYIIPOBOIHUKOBOI'O IMOAA,

BKJIIOYEHHOTO B LIE€Ib IOCTOSTHHOT'O TOKaB
IPSIMOM U B 0OpaTHOM HallpaBJIEHUN

U UHMepNpemuposams

3Ty 3aBUCUMOCTb.

Onpedenamp 3IEKTPUYECKOE CONIPOTUBIICHNE
MOJIyIPOBOIHUKOBOTOAMO/Ia IIPU TaHHOM
3HaYEHUU

HaANpPSDKEHUs, OLIEeHUBATh a0COIIOTHYIOH
OTHOCHUTEJIbHYIO IIOTPEIIHOCTh

3TOM (hU3HUECKOl BeIUUUHBL. Hcnonvzoeams
BOJIETMETP, aMIIEPMETP,I€PEMEHHBIN
pEe3UCTOp, MAKETHYIO IJIaTy,
MOJIyTIPOBOXHUKOBBIM TUONI.

Pewamy 3anaun Ha 1eNU MOCTOSTHHOTOTOKA
IIPY HAJIUYUU B HUX UJI€aJIbHOIO

Juoja
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11 KJIACC

HaumenoBanue
Ne

pa3JelioB U TeM
o/

y4eOHOT0 TIpeIMeTa

Paznen 1. djekTpoauHaMuKa
1.1.  Omenka BeTMYHUHBI
TOPHU30HTAILHOU
COCTaBJISIONICH
MAarHUTHON UHIYKIIMHU
MarHUuTHOTO MOasA 3eMIIU

(IpakTUKyM)

KomuuectBo

qaCoB

IIporpamMMHOeE conepxkanue

MarnautHOe noJie. Bektop MarHuTHOM
MHAYKIUKU. [IpuHumn cynepno3uuuu
MarHUTHBIX MoJek.JIMHMY MarHuTHOM
WHIYKLUH.

MarauTHO€ MoJe KaTyIKUC

TOKOM

XapakTepucTuKa AesiTEIbHOCTH

o0yJaromuxcs

Ol’lepZ/lPOGCIH’Ib NOHAMUAMU. MAaIrHUTHOCIIOJIC,

BEKTOP MarHUTHON MHAYKIUH, THHAU
MarHUTHON WHTYKIIHH.

Ymems hopMyarpoBaTh IPUHIUI
CYNepHO3UIMYA MarHUTHBIX TTOJIEH,
n300paXkaTh JTMHUU WHAYKIHH
MarHMTHOTO TTOJISl KATYIIIKU C TOKOM,
coOHMpaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooumuv npumepsi TPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOUCTB,
SIBJISIFOILIXCSl HICTOYHUKAMH
IIOCTOSTHHOTO MarHUTHOTO TIOJISI.
IIpumensams TPUHINI CYNEPIO3UIHN
MAarHUTHBIX TOJIEH.

Hccnedosams IpOCTPaHCTBEHHYIO

OpPUCHTAWIO BEKTOPA HHAYKIINH
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MarHuTHOTO M0JIf, CO3/JaBa€MOT0

Ha OCH COJICHOUJIA MTPH CYTIEPIIO3UIIIH
MarHUTHOTO OIS 3eMJTM 1 MAarHUTHOT OTIOJIS
COJICHOM]IA, B 3aBUCUMOCTH

OT CHJIBI TOKa B BUTKaX COJICHOHM/IA U
UHmMepnpemuposams MoIIy4eHHbIE
pe3yIbTaTHI.

Onpeoenamyp 110 pe3ynbTaTaM
IPOBEJICHHOI0 9KCIIEPUMEHTA MOIYJIb
TOPU30HTAIILHOWM COCTABJISIONICH

BEKTOpa MarHUTHOW MHAYKIIUA MAarHUTHOTO
1oJisg 3eMJd, OLlEHUBATh a0COIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEITHOCTh U3MEPEHHON
(bU3MYECKONBETMYUHBI.
Hcnonvsoeams KOMIIAC, COIICHOUI,
1abopaTOpHBIN OJIOK MUTAHUS,
TPaHCHIOPTHP.

Pewams 3anaun Ha MpUMEHEHNE TPUHIINIIA
CYTEPHO3UIIMA MarHUTHBIX

noJei
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1.2.

H3mepenne 3aBUCUMOCTH
BEJIMYUHBI MArHUTHOM
WHAYKIIMA MarHUTHOTO
I10JIsI Mardura oT

paccTosiHUSA(TTPAKTUKYM )

MarnauTHO€ noJie. BekTop MarHuTHoOM
UHAYKUUU. JIMHUY MarHUTHOM
WHIYKIMU. MarautHoemnosie

IIOCTOAHHOI'O Maraura

Onepuposams noHamusMuy: MarHUTHOETIOJE,
BEKTOP MarHuTHOM WMHAYKOWH, JTIMHUN
MarHUTHON WHIYKIIHH.

Ymems n300paxarh TMHUM UHITYKIUH
MarHUTHOTO TIOJISl TIOCTOSIHHOTO MarHuTa,
coOuparb

OKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepsl TPUPOTHBIX

00BEKTOB M TEXHUYECKUX YCTPOUCTB,

ABJIIIOIINXCS HCTOYHHUKAMU

MOCTOSTHHOT'O MarHUTHOTO TOJIS.
Ipumensms cmMapTHOH

C MPEeyCTaHOBJIEHHBIM NPOTPaAaMMHBIM
o0ecrieyeHreM /ISl U3MEPEHHS BETHIUHBI
MarHiTHOTO TOJIsl, MPaBUIAMIOCTPOSHUS
rpaduKoOB 3aBUCUMOCTEN (PUZNUECKUX
BEJIMYMH APYT OT apyra. Mccredosamo
3aBUCUMOCTD BETMYMHBIMArHUTHOU
WHAYKIIMA MarHUTHOTO TIOJISl TOCTOSTHHOTO
MarHura

Ha €ro MPOAOJIHHONU OCH CUMMETPUHN

OT PacCCTOSIHUS MEXAY LICHTPOM
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1.3.

HaOnronenue
MATHUTHOTO
rucTepesnca

(IpakTUKyM)

MarnuTHOe noJie. Bektop MarHuTHoM
MHIYKIUU. JIMHUM MarHUTHON
WHAYKIMA. MarHUTHOETOJIE KaTyIIKH C
MOCTOSIHHBIM

TOKOM. MardurtHoe 1oJjie

MarHuTa ¥ TOYKOU U3MEPEHUI

U UHmMepnpemuposamsy NOIyICHHBIE
pe3yNbTaThI.

Cmpoumb SKCIEPUMEHTAIBHO IpaduK
3aBUCUMOCTHU MOJYJII MArHUTHOM MHIyKLIUU

MarguTHOT'O ITOJIsA

MOCTOSTHHOTO MarHuTa
Ha €ro MpoJ0JIbHON OCH CUMMETPHHOT
paccTOsIHUS MEXTy IEHTPOM MarHuTa u
TOYKOW U3MEPEHHI

(c yueTom aOCOTIOTHBIX MOTPEIIHOCTEH
M3MEPEHHBIX (PU3MYECKUX BEIUYHNH).
Hcnonvszoeams TMIMHAPUIECKUI
IIOCTOSIHHBIM MArHUT, JIMHEHUKY.

Pewams 3a1aun Ha pUMEHEHNE TPUHIINIIA

Cynepno3nuu MaroHuTHBIX

noJei

Onepuposame noHAmMuUAMU: MaTHUTHOETIOJE,
BEKTOpP MarHUTHOM MHIYKLIMH, TUHUU
MarHuTHON MHAYKITMH, GeppOMarHeTHK,
MarduTHBIA

THCTEpE3HC.
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B BenlecTBe. PeppoOMarHeTUKU.

MarHuTHBIN THCTEPE3UC

Ymemsb n300paxaTh TUHUM WHIYKIHAH
MarHuTHOTO MOJIS KaTYIIKA

C TMIOCTOSTHHBIM TOKOM, OOBSICHATh
sIBJICHUS (heppoMarHeTuzMa

¥ MarHUTHOT'O TUCTEepe3nca, cOOMpaTh
IKCIIEPUMEHTAIILHYIO YCTaHOBKY.
IIpusooumu npumepvl MaTepUAIIOB,
obnanaromux GpeppoMarHUTHEIMU
CBOMCTBaMH.

Ipumensmo cmaptdoH

C TIPEyCTaHOBJIICHHBIM IPOTPAMMHBIM
obecrnieueHneM i U3MEPEHUS BETMUNHBI
MarHUTHOTO MOJIs, IPaBUIIANIOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (HPU3UIECKUX
BEJIMYUH JAPYT OT apyra. HMcciedosamo
3aBUCHUMOCTH BETHUYNHBIMATHUTHON
WHAYKIIMA MarHUTHOTO TOJISt BOJIM3H TOplia
KaTyIIKA

C MOCTOSIHHBIM TOKOM, HAMOTAaHHOIHA

(heppoMarHuTHBIN CEPlICUHUK,
OT CWJIBI IPOTEKAIOLIETO Yepe3 KaTyLIKy

TOKa U UHmepnpemupoeanio
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1.4

N3yuenue paboTsl
IEKTPOABUraTeNs U
JMHaMO-MAaIIUHBI

(dactp 1) (Jekus)

[TocTostHuBIN TOK, cuiia AMriepa(ee
HarpaBJIeHUE U MOJYJIb),
AJIEKTPOBUTATEIh TOCTOSTHHOTO
TOKa, TUHAMO-MaIINHa (TEHEePaTop

ITOCTOAHHOI'O TOKa)

TOJIYUCHHBIC PC3YJIbTAThI
KaK HaOJI0JICHHE MarHUTHOTO
THCTepe3uca.

Cmpoumb 3KCTIEpUMEHTAIBHO TpaduK

3aBUCUMOCTH MOAYJIA MarHUTHOM HHAYKIOUH

MAardmMTHOI'O IIOJIA KaTyIIKHC

(heppOMarHUTHBIM CEPICIHIUKOM

OT CHJIBI ITPOTCKAIOIICTO Y€PEC3 KATYHIKYTOKA

(c yueToM abCONIOTHBIX MOIPELTHOCTEN
M3MEPEHHBIX

(U3NYECKUX BEJTHYHUH).

Hcnonvzosams 1abopaTOpHBII

HCTOYHHUK ITMTaHHUA

Onepuposams noHamuamu: cCuia
Awmriepa, 371€KTpOABUTATEIb, THHAMO-
MallmHa.

Ymemw onipenenstb MOAyIb

U HalpaBlIeHHE Ccuiabl Amrepa.
3uams  uCTOpUIO  M300peTEeHUs
AIIEKTPOIBUTATEIIS

Y COBEPILICHCTBOBAHHS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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L.5.

Nzyuenue paboThI
ANIEKTPOJBUTATENS. U

JAWHaMO-MallluHBI

(4acth 2) (MpaKTUKYM)

[TocTostHuBIN TOK, cuiia AMriepa(ee
HarpaBJIeHUE U MOJYJIb),
AJIEKTPOBUTATEIh TOCTOSTHHOTO
TOKa, TUHAMO-MaIINHa (TEHEePaTop

ITOCTOAHHOI'O TOKa)

Y NIPUHLIUI IEUCTBUS
ANEKTPOABUraTENsI HOCTOSHHOTO TOKAU
JTUHAMO-MAaIIHHBI.

IIpusooumsv npumepvl IPUMEHEHUS
ANEKTPOABUraTENsI IOCTOSHHOTO TOKAH
JTUHAMO-MAaIIHHBI.

Onpedensimob HaNIpaBICHUE BPAILLICHUS
SIKOPSI AJIEKTPOJIBUTATES TIPU 3aJaHHOM
HaMpaBJICHUU POTEKAHUS
INEKTPUYECKOTO TOKA B 0OMOTKAX
CTaHHHBI.

Pewams 3a1aun 0 31€KTpoIBUTATENIE

IIOCTOAHHOI'O TOKAa 1 JMHAMO-MAalllMHEC

Onepuposame nowsmusamu: cuina Amnepa,
AJIEKTPOBUTATEIh, THHAMO-MAIIHHA.
Ymems onpenensith MOILyJTb

Y HaIpaBJIeHUE CHIIBI AMIIepa,

coOHMpaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooumu npumepvl IPUMEHEHUS

QJICKTPOABUTATCIIA MOCTOAHHOT'O TOKA
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Hroro no pazuneny

10

U IMHAMO-MAIlIUHBI.
Ilpumensmov TEOPETHUECKUE CBEICHHUSI00
AJIEKTPOABUraTeNe MOCTOSHHOTO TOKA U O
JUHaAMO-MallluHE

JIIsL O6'b$ICHeHI/I$I MpoBOAHUMOIO
SKCIEPUMEHTA.

Hccnedosams nBe 3aBUCUMOCTH:

1) cumb ToKa, BRIpaGaTEIBaEMON
reHepaTropom, OT BEJIMYUHBI MOMCHTACHIJIBI,
MPUIIO’KEHHOTO K €r0 Baly;

2) BENMYUHBI HATIPSKEHHUS, TI0JIAHHOTOHA
JEKTPOABUTATENb,

OT YaCTOTHI €T0 BPAIICHHS

U MEXaHMYECKON Harpy3ku €ero Bajia u
UHmMepnpemuposams MOJTyYCHHBIC
pe3yabTaThEL.

Hcnonvzosams 31€KTPOMOTOP,
7a00paTOpHBI  MCTOYHHK  TUTAHMS,

peocTaT, MyJIbTUMETP
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Pa3gen 2. Kojied0anusa 1 BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
neproja Konebanui
JINHEVKH

Ha [WIAHPUYECKOI
MMOBEPXHOCTH

OT paguyca ee

KPUBHU3HBI (IPAKTUKYM)

lMapmonnueckue konedanms. 1x
KMHEMaTUYECKOE,

TUHAMHYECKOE U SHEPTeTUYECKOE
onucanue. [lepuon u yacrora
koseOanuil. [lepuon manbix
cBOOOIHBIX KOeOaHUHi

MAaTEMAaTUYCCKOI'O MasATHHKA

Ol’lepMPOGCIH’Ib NOHAMUAMU.
TrapMOHHUYCCKUC KOJI€621HI/ISI,

nepuoa U 4acroTa KoJIeOaHMiA.

Ymems 3aniceIBaTh

Y UHTEPIPETHPOBATH YPAaBHECHUE
rapMOHHYECKHX KOoJeOaHuM, MPUMEHITh3aKOH
COXpaHEHUs SHEPTUU

JUTSL KoJieOaTeIbHBIX MPOIIECCOB, COOMPAThH
JKCIEPUMEHTAIBHYIO YCTaHOBKY,

OOBSACHSTH POJIb MAJIOCTHAMILTHTYIBI
KOJIeOaHUH.

IIpusooums npumepsi K0edATENBHBIX
IPOLIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH NIEPHO/Ia KOJIeOaHHM TIMHEUKU
Ha UWJIMHAPUYECKON MOBEPXHOCTH OT pajguyca
€€ KPUBU3HBL.

Hccneoosams 3aBUCUMOCTH ITEpHOJA

KOJICOAHU JIMHEWKU
Ha [WINHAPUIECKON TOBEPXHOCTH

OT paanyca €€ KpUuBHU3HbI
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2.2.

N3ydenue 3aBUCUMOCTH

aMIUTATYIBI KOJIeOaHu

2

l"apmonnueckue KoneOaHus.

AMIUIATYAQ, IEPUOJ U YaCTOTA

U UHmMepnpemupo8ams NOJIy4CHHYIO
3aBUCHUMOCTb.

Cmpoums rpaduK 3aBUCUIMOCTH
nepuoja KojaebaHui TMHEHKH

Ha IWJIMHAPUYECKON TOBEPXHOCTUOT

paauyca ee KpUBU3HBI

U JIMHEApU30BBIBATH 3Ty 3aBUCUMOCTH (C

y4eTOM a0COTIOTHBIX MOTPEIIHOCTEH
U3MEPSIEMbIX (U3HUECKUX BEJTUYUH ).
Ipumensimy IpaBuUiIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UICCKUX

BEJIMYUH JIPYT OT Jpyra.

Hcnonvzosamsb NTUHENKY, CEKYHIOMED.

Ycemanasnuseams 63aumocesizu Mexy
KMHEMAaTU4YCCKUM, TMHAMHWYCCKHUM U
IHEPreTHUECKUMOMUCAHHEM
TapMOHHYECKHX

KoJie0aHui.

Pewamo 3aaa4i Ha TapMOHHUYECKUEC

KOJICOaHus

Onepupoeamb NOHAMUAMU.

rapMOHHYECKHUE KoJieOaHus,
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IIPY’KMHHOI'O MasiTHUKAOT
BPEMEHHU

(mpakTUKyM)

KoJe0aHuil.
[TonsiTue o 3aryxaronmx

KOJIEOAHUSX.

aMIUTUTYAA, TIEPUOJ] U 4aCTOTa
KoJieOaHuH, 3aTyXaHue KoJeOaHuid.

Ymemv 0OBACHATH 3aTyXaloIIHe
KoJsiebaTeIbHbIe IPOIECCHl C MO3UIUN

3aKOHA N3MEHEHHS MEXaHUYECKOW YHEPTHH,
coOuparb

HKCIEPUMEHTAIBHYIO YCTAaHOBKY.

IIpusooums npumepul 3aTyXarOUIX
KoJIe0aTeIbHBIX MPOIIECCOB.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBUCHMOCTH aMIUTUTY/IbI KOJICOaHH
NPY>KUHHOTO MasiTHUKA OT BPEMEHU IIPH
HAJIMYMHN 3aTyXaHHUS.

Cmpoumsb TpaduK 3aBUCUMOCTH aMILTUTYAbI
3aTyXaIOUIMX KOJIeOaHUI MasiTHUKA BPEMEHHU U
JIMHEapU30BBIBATHITY 3aBUCHMOCTH (C Y4ETOM
a0COJIIOTHBIX MTOTPEIIHOCTEN

U3MEPSAEMBIX (PH3UUECKUX BEITHUYHUH).
Ilpumensimsb ipaBuUiIa MOCTPOCHUS

rpaduKoB 3aBUCUMOCTEH (HU3HMUECKUX

BEJTMYHH JPYT OT JApyra.
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2.3.

N3MepeHnne akTHBHOTOU
PEaKTUBHOTO
CONIPOTUBJICHU
KaTyIIKH
UHAYKTUBHOCTH

(TpaKTUKyM)

[IepeMeHHBIN TOK. AMIUITUTYIHOE U
JICACTBYIOILIEE 3HAUEHUE CUIIbI TOKAU
HanpspkeHus. CHHyCOMIAIbHBIN
nepeMeHHbIN TOK. Pe3uctop,
KOHJIEHCATOP U KaTyIlIKa

WHAYKTHBHOCTHU B LCIIHU

CUHYCOUJAJILHOTO ICPEMCHHOI'OTOKA.

AKTHUBHOE U pEaKTUBHOE (EMKOCTHOE

Y UHAYKTHBHOE) CONPOTHUBIICHNE

Hccnedoeams 3aBUCUMOCTD aMILIUTY bl
3aTyXaroluX KojieOaHui MasiTHUKA

OT BPEMEHHU U UHMEPNPEemuposams

3Ty 3aBUCUMOCTb.

Hcnonvzoeams TMHEVKY U CEKYHIOMED

Onepuposamb noOHAMUAMU:
NePEMEHHBIN TOK, aMIUTUTYTHOE

U JICHCTBYIOIIEE 3HAUCHHUE CHIIbI TOKAU
HaMpsHKEHUs, CUHYCOMIaIbHbIN
NEePEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE M UHIYKTUBHOE

COIIPOTUBJICHHC.

Ymemsb 0OBSICHITH OBEJICHUE PE3UCTOPA,

KOHJACHCATOpa U KaTyllIKW MHAYKTHBHOCTH,

BKJIFOUEHHBIX B IIEMCUHYCOUIATLHOTO
NIEPEMEHHOTO TOKa,CO0UPATh
ANEKTPUUECKYIO [IENb (ITOCIIeI0BATEIHLHO
COCTMHEHHBIC PE3UCTOP U KATYIIIKa
WHIYKTUBHOCTH,IOKITIOYCHHBIE K
TreHEpaTopy).

IIpusooums npumepvl IPUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LICIIAX
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MePEMEHHOI0 TOKa.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHMOCTH aMIUTUTY/ bl HAMIPSDKEHUS Ha
pEe3UCTOpE OT YaCTOTHI 10/1ABAEMOT0OHA BXO/T
LIETIA TIEPEMEHHOT0

HaIPSDKEHUS TTOCTOSTHHOM aMIUTHTY I,
Cmpoums TpaduK 3aBUCUMOCTH aMILTUTYIbI
HaMpPsHKEHUS HA PE3UCTOPEOT YaCTOThI
[10J1aBa€MOT0 Ha BXOJI IEMUIEPEMEHHOTO
HaIPSDKSHUS TIOCTOSTHHOHAMIUTHTYTBI (C
y4eTOM a0COIIFOTHBIX MOTPEITHOCTEH
U3MEPSIEMBIX

(hU3UYECKUX BEIMYHWH).

Ilpumenams npaBuiIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UIECKUX
BEITUYHH JPYT OT JIpyra.

Hccnedosams 3aBUCUMOCTDb AMILITUTYIbI
HaNpsDKEHUS. Ha PEe3UCTOPEe OT YacTOThI
[10/1aBa€MOI'0 Ha BXOJ LI€MIU IEPEMEHHOTO
HaMPSHKEHUS TOCTOSTHHOWAMITITUTYIBI U
UHmMepnpemuposams

MOJIYUYCHHYIO 3aBUCUMOCTbD.
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24.1.

Bsenenue
B DKCIIEPUMEHTAIBHYIO

aKyCTHUKY (JICKIIHS)

MexaHnuyecKue BOJIHbI, YCIOBUS

ux pacrpocrpanenus. [lonepeunsien
IIpOJ0JIbHBIE BONIHEL. [lepuon, yacrora,
CKOPOCTb PacIpOCTPAHEHUS U AJIMHA
BOJIHBI. OTpakeHHE, IPEIOMIICHUE,
nHTepdepeHus 1 1u(pakiys BOJIH.
3BYK KaK MEXaHUYECKasl BOJIHA.
CkopocTb 3ByKa.

I'poMkocTh 3ByKa. BeicoTa TOHA.

O6epronbl. TeMOp 3ByKa

Onpeoensamb aKTUBHOE CONIPOTHUBIIEHUE
KaTyIIKU WHIYKTUBHOCTH

(TI0 HM3KOYACTOTHOM 00sacTH rpaduka)u
WHIYKTUBHOCTh KaTyIIKH

(TI0 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonv306ams TeHEpaTOp HU3KOM YaCTOTHI,
ocumiiorpad Miu BOJIbTMETPIIEPEMEHHOTO

HaTPSHKEHUS.
Pewams 3anaun Ha 11€TTM IEPEMEHHOTO
TOKa C pe3UCTOpaMu, KOHAEHCAaTOpaMuu

KaTyllKaM1i MHAYKTUBHOCTH

Onepuposams noHamusMuU: MEXaHNIECKasI
BOJIHA, IEPHOJ, 4aCTOTa, CKOPOCTb
pacnpoCTpaHEeHUSH JUTMHA BOJIHBI,
OTpakeHHe, IPEIIOMIICHHE,
uHTEphEpEHIUI

1 1 pakuys BOJIHBI, 3BYK, CKOPOCTb,
T'POMKOCTB, BEICOTa TOHA, 00EPTOH

U TeMOp 3BYKa.

Ymemb 0OBSCHATD pa3Iune MEXKIY
MOTIEPEYHBIMHU U MTPOAOJIbHBIMU

BOJIHaAMU.
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24.2.

Ocuumiorpamma u
CHEKTp TTaCHBIX

3BYKOB (IIPAKTHKYM)

[Tepuon, yacToTa, CKOPOCTH
pacrpoCcTpaHeHus U JJIMHA BOJIHBI.

CxopocThb 3ByKa. [']poMKOCTH 3BYyKa.

Bricora Tona. O6epTonsl. TemOp 3ByKa.

CrexTp 3ByKa

3nams GOpMyIIbI, CBI3BIBAIOIIIE
CKOPOCTb, IEPUO/I, YACTOTY U JUTUHY
BOJTHBI, IPOCTEHTITIE METO,IbI
WCCIIeIOBAaHUS 3BYKOBBIX CUTHAJIOB.
Tlpusooumsv npumepsi 3ByKOB pa3HOI
TPOMKOCTH, BBICOTHI TOHA B TeMOpa,
SIBJICHUW OTPa’KEHUSs, IIPETIOMIICHHSI,
nHTephepeHIIny U TU(PaKIUU BOJIHEI.
Onpedenamob Ha CIyX 3ByKH BBICOKUX H

HHU3KHX YaCTOT, TOHAJIbHBIC 3BYKH

Y LIyMBI.

Pewams 3a1a4n 0 3ByKOBBIX BOJIHAX

Onepuposams noHamusmu: BbICOTa TOHA,
00epTOHBI, TeMOp 3ByKa, CIIEKTP3BYKa,
OCIIIJUIOTPaMMa.

Ymemv 00BSACHATH, Kakast UH(OpMAIH
COZEPKUTCS B OCHMIITIOTPaMMe,

a Kakas B CIIEKTpE, COOMpATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvl TPUPOTHBIX
HPOLIECCOB U TEXHUYECKUX YCTPONCTB,

KOTOPbIC TCHECPUPYIOT TOHAJIBHBIC
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3BYKH U IIYMbI, UX OCHUAJUIOTPAMMH
CIIEKTPOB.

Ipumenamo 1151 IOTy4EHUS
OCLIMJUIOIPAaMM M CIIEKTPOB 3BYKOB

HepCOHaHBHHﬁ KOMIIBIOTEP

¢ MUKpO(GOHOM WU cMapT(oH

C MpeIyCTaHOBJICHHBIM MPOTPAMMHBIM
oOecreyeHneM.

Dopmynuposams THIIOTE3Y O XapaKTepe
OCIIMJUIOTPAaMM U CIIEKTPOB PA3IMIHBIX
3BYKOB.

Uccnedosams  ocUMIIIOTPAMMBL U
CIIEKTPBI PA3JINYHBIX TJIACHBIX3BYKOB
OJIM3KHUX Y4aCTOT

U UHMEPNPemupo8ams T
OCIIMJUIOTPaMMBI U CIIEKTPBHI.
Onpedensimob O OCIUILIIOTPAMMaMH
CIIEKTPaM aMILTHTYIbI 3BYKOBBIX

BOJTH, 9aCTOTHI KX TOHOB U 00EPTOHOB,

OLICHUBATHb a0COJIIOTHEIC

1 OTHOCHUTCIIBHLBIC ITOI'PCITHOCTHU

H3MCPCHHBIX (I)I/IBI/I‘IGCKI/IX BCIINYHH.
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2.5.1.

Crosgune MeEXaHUYECKIE

BOJIHBI (JIEKIIMS)

Crostuass MexaHHYeCKast BOJIHA KaK
CyMMa JIBYX BOJIH, O€TYIIMXB
MPOTHUBOIIOIOKHBIX HANPABICHUAX.
ITonepeunsie

U IpoAOJIbHBIE CTOAYUE BOJHBL [lepuon,

JaCTOoTa, CKOPOCThb paCpOCTPpAaHCHUA U

JUTMHA CTOSTYENBOJIHBL. Y 3JIbl U ITyYHOCTH.

BnusiHue rpaHul; 0THOMEPHOM cpeibl
Ha (OPMHUPOBAHUE CTOSIYUXBOJIH.
Pe3onaTopsel C OTKPBITHIMU U
3aKpPBITHIMUA KOHLIAMU. Y CIIOBUS
00pa30BaHMsl CTOSTYMX 3BYKOBBIX BOJIH B
pa3IMYHbIX PE30HATOPAX.

OcCHOBHOI TOH U 00€PTOHBI

CTOSIYEU 3ByKOBOM BOJIHBI

Ycemanasnueams 63aumocessu
MEX/1y TPOMKOCTBIO 3ByKa U BUAOM
OCLIMJUIOTPAMMBI; MEXKIY BBICOTOM TOHA

(TeMOpoM 3ByKa) M BUIIOM

CIICKTpa

Onepuposamb NOHAMUAMU. CTOSYASL
BOJIHA, y3€J U TyYHOCTh CTOSIYEH BOJIHBI,
OCHOBHOI1 TOH ¥ 00€pPTOH cTOsTUeH
3BYKOBOW BOJIHBI.

Ymemsb 0OBSICHATH yCIIOBUS 00pa30BaHUs
CTOSTYUX 3BYKOBBIX BOJTHB Pa3JIMIHBIX
pe3oHaTOpax, MPUHIUIT ACUCTBUS
KaMepToHa.

3Hams BUABl TPAHUYHBIX YCIIOBUH,
(dbopMyily,  CBSI3BIBAIOUIYIO  YacCTOTHI
OCHOBHBIX TOHOB 1 00EpTOHOB

C JUIMHOM PE30HATOpPa U CKOPOCTHIO3BYKA.
IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewamw npocreiiive 3anaun

0 CTOAYHMX 3BYKOBBIX BOJIHAX
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252

N3yuenne cexrpa
3BYKa JINHEHHOTO

pe3oHaropa

(TIpaKTUKyM)

OCHOBHO! TOH U 00€PTOHBI

CTOSIYEH 3ByKOBOM BOJIHBI

Onepuposams noHAmMuUAMU: OCHOBHOUTOH U
0OEpPTOHBI CTOSTYEH BOJIHBI, TEMOD 3BYKa,
CIIEKTp 3BYKa.

Ymemv 00BACHATH, Kakast UH(OpMAIH
COJIEPXKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOupaTh IKCIIEPUMEHTATILHYIO YCTAaHOBKY.
IIpusooums npumepsl TUHEHHBIX

3BYKOBBIX PE€30HATOPOB.

Ipumensmo U1 NOTYYEHUS 3BYKOB
CaMOJIEJIbHBIN aKyCTUYECKUN PE30HATOP
(mpoOupKy, YaCTUUHO 3aIll0JHEHHYIO BOJOK), a
JUISl TIOJY4YEHUs CIIEKTPOB 3BYKOB —
[IEpCOHAIBHBIN KOMIBIOTEP

¢ MUKPO(HOHOM WM cMapTHOH

C IPEyCTaHOBJIEHHBIM IIPOTPAMMHBIM
o0ecreueHueM.

Dopmynuposame TUIIOTE3Y O XapaKTepe
3aBHCUMOCTEH YaCTOThl OCHOBHOT'O TOHA U
IepBOro 00epTOHA 3BYKOBOW BOJIHBI OT JJIMHbI

pe3oHaTopa.

Cmpoums TUHEapU30BaHHBIC TPadUKH
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3aBHCHUMOCTEH YaCTOTHI OCHOBHOTO TOHA U
MepBOro 00epTOHA 3BYKOBOM BOJIHBI OT
BBICOTHI BO3IYIIIHOTO CTOJI0AB MpoOupke (¢
y4eTOM a0COJIIOTHBIX MOTPEIIHOCTEN
U3MepSAEMBIX PU3NYECKUX BETUYHH).
Ipumensimsb ipaBuUiIa MOCTPOCHUS

rpadMKOB 3aBUCUIMOCTEH (PH3MUECKUX
BEJIMYHUH JPYT OT ApYyTa.

Hccrnedosams Tpadyku 3aBUCUMOCTEH
9acTOThl OCHOBHOT'O TOHA M IIEPBOTO
00epTOHA 3ByKOBOH BOJIHBI OT BHICOTBI
BO3JIyIIHOTO CTOJI0A B TPOOHUpKE

U UHmMepnNpemuposams T rpapuKu.
Onpedensimb CKOPOCTH 3ByKa B BO3IyXETIO
rpaduKam 3aBUCHMOCTEH 9aCTOThI OCHOBHOTO
TOHA ¥ IIEPBOT0 00EpTOHA 3BYKOBOI BOJHBI OT
BBICOTHI BO3/IyIIIHOTO CTOJI0A B MPOOHPKE,
OLICHUBATh a0COFOTHYIO

Y OTHOCHUTEJIHHYIO IIOTPEITHOCTh

U3MEpPEHHON (PU3NYECKOM BETMUHHBI
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2.6.1.

N3mepenue nokazarens
IPCIOMJIICHUA
IJIOCKOMAapAJIIETbHON

IUTACTHUHBI (IPAKTUKYM)

Jlyu cBera. OTpakeHue cBerTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomiienue cBeta. 3aKOHBI
MIpeIOMIICHUS CBeTa. AOCOIOTHBIM
MOKa3aTelb MPEJIOMIICHUS.
OTHOCUTENBHBIN MOKA3aTEIh

MPpCIOMIICHUSA

Onepuposamev — nowamusimu. Jy4 CBeTa,
OTpaXCHHE CBETa, NPEIOMIICHUE CBETa,
a0COJIFOTHBIM U OTHOCHTEILHBIN

MOKa3aTesb MPeIOMIICHUS. Y ems
(hopmMyITHpOBaTh 3aKOHBI OTPAKECHUS

CBETa, 3aKOHBI IIPEIIOMIICHUS CBETA,

coOupaTh IKCIIEPUMEHTAILHYIO

YCTaHOBKY.

IIpusooumsv npumepvl ONTHUESCKUX

SIBIICHUH, B KOTOPBIX HAOJIFOIAl0TCS

SIBIICHUSI OTPAKEHUS U TIPEIOMIICHUSICBETA.
Tpumensimov 3aKOHBI IPEITOMIICHUS

CBeETA.

Cmpoumps X0 y4eu npu

MPEIOMIICHUH CBETaHa

MTOBEPXHOCTH.

Hccnedosams n3MeHEHNE HAITPABICHUS

Jy4a CBETa, IMaaronieroHa 0OKOBYIO

IIOBEPXHOCTH

nﬂocxonapanneanoﬁ IIJ1aCTUHBI,

B 3aBUCUMOCTH OT YyIJia IaACHUA
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2.6.2

N3mepenue nokazarens
MPCIOMJICHUS IPU3MBI 11O
MUHUMAaJIbHOMY YTIIy
OTKJIOHEHHMSI JIA3€PHOTO

Jy4a (MpaKTUKyM)

[Ipenomienue cBeta. 3aKOHBI
MIpPEeIOMIICHUS CBeTa. AOCOIIOTHBIH
MOKa3aTelb MPEIOMJIICHHUS.
OTHOCHUTENLHBIN ITOKa3aTeIlh

npesnomiuenus. [pusma.

[Ipenomiraromuii yroi npusmsl

U UHmMepnpemuposamsy NOTy4eHHbIE
pe3yNbTaThl.

Onpeodenamsb OKa3aTeNb MPETOMICHUS
MaTepuala II0CKONapayIeNbHOMN TUIaCTUHBL,
OLICHHUBATh A0COITIOTHYIO

1 OTHOCHUTEJIbHYIO MOIPEUIHOCTh
M3MEpPEHHOU PU3NYIECKON BETHUNHBI.
Hcnonvzoeams na3epHyIO yKas3Ky,

JIMHEUKY.

Pewams 3agaum Ha IIpCIIOMJICHHUEC CBCTA

Onepupogams nouaAmuamu.:
MIPEJIOMIICHUE CBETA, a0COTIOTHBIIH
OTHOCHTEJIbHBIN ITOKA3aTeIb
IIPEJIOMIICHUS, TPETOMIIIOIINN YT O
IIPU3MBL.

Ymemv paccuuTBIBATH MUHUMAJIbHBINYTOJI
OTKJIOHEHMS JTy4a TPEyTrOJIbHON
PaBHOCTOPOHHEN MPU3MOH, cCOOUpaTh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY.
IIpusooums npumepvi ONTUUECKUX
IpUOOPOB, B KOTOPBIX IPUMEHSIOTCS

IPCIOMIIAIOIIHE ITPU3MBL.
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Ilpumensmob 3aKOHBI IPEITOMIICHUS

CBETA.

Cmpoums X011 Ty4eil B TPEYroJbHOM
PaBHOCTOPOHHEH IIPU3ME B Cllydae
IIPOU3BOJIBHOTO HAIIPaBJICHUS MaICHUsITyYa
U B ClIy4ae MUHMMAJIBHOTO YIJIa OTKJIOHEHUS
ayda.

Hccnedosams 3aBUCUIMOCTB yTiia
OTKJIOHEHHS JIy4a TPEyTrOJIbHON
PaBHOCTOPOHHEN MTPU3MON

OT HANpAaBJICHUs NAJAIOLIET0 Jydau
UHmMepnNpemupoB8ams MOIy4YCHHBIE
pe3ybTaThl.

Onpeodensamp 10 MOTYYCHHOMY 3HAYEHUIO
MHUHHMMAJIBHOTO yIJIa OTKJIOHEHUS JIy4a
TPEYTrOJIbHOW paBHOCTOPOHHEHN MPU3MOK
[I0Ka3aTeNbIIPEIOMIICHHUS MaTepHUala
MPU3MBI, OLIEHUBATh A0COTIOTHYIO

Y OTHOCHUTEJIHHYIO IIOTPEITHOCTh
U3MEpeHHON pu3nyecKon

BCJIIMYHHBEI.

75



2.7.1.

[MIpumenenne  addekra
MOJIHOTO ~ BHYTPEHHEro

OTPaXXCHUA

B U3MEPCHMSIX (JICKITHUS)

[TonHOE BHYTpEHHEE OTPaKEHNUE.
[IpenenbHbIi yroa noJHoro

BHYTPCHHCTO OTPAKCHUS

Hcnonvszoeams ipusmy, J1a3epHYIO
YKa3Ky, TPaHCIIOPTHUD.
Pewamys 3anaun o npenoMIIEHUY JTyden

B ITpU3Max

Onepupoeamb NOHAMUAMU. TIOJTHOC

BHYTpPEHHEE OTpaK€HUE, IPEIEIbHBIINYTO0I

IMOJIHOT'O BHYTPCHHECTO

OTpaKeHHUS.

Ymems GhopMyaHpoBaTh yCIoBUE
BO3HHUKHOBEHUS ITOJIHOI'O BHYTPEHHETO
OTpaKCHHUS.

3namo hopmyiTy, CBSI3BIBAIOIIYIO YTOJ
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COJIIOTHBIMU TTOKA3aTeNIAMU
MIPEIOMIICHHUS CPel.

IIpusooumsv npumepvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPONCTB,B
KOTOPBIX HAaOMI0AaeTCs
(TmpuMeHsIeTCs) SIBICHHE TTOJIHOTO
BHYTPEHHET O OTPa’KEHUS.

Pewams 3anaun Ha IOJIHOE BHYTPEHHEE

OTpakeHUe
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2.7.2.

N3mepenue nokazarens
MPEIOMIIEHHS IPU3MBI C
MIOMOILBIO HAOIIOAEHUS
yTIJIa TIOJTHOTO
BHYTPEHHETO OTPaKECHUSA

(TpakTUKyM)

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroa NoJIHOTO

BHYTPCHHECTO OTPAXKCHUA

Onepuposams noHAMUAMU.:
MpEeIOMIICHUE CBETA, A0COIOTHBINN
OTHOCHUTEIIbHBIN TTOKa3aTelb
MIPEIOMIICHUS, TPETOMIISIOIIUN YTOJI
IPU3MBI, TIOJTHOE BHYTPEHHEE
OTpPa)KE€HUE, PEIEIbHBIN YO IOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Ymemsb paccuuThIBaTh yroJI MOJTHOTO
BHYTPEHHETO OTPaXKCHHUSI, COOUPAThH
OKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpueooums npumepsi ONTUIECKUX
prOOPOB, B KOTOPHIX MPUMEHSIOTCA
IpCIOMIIAIOIHNEC TPHU3MbI

Y UCTIOJIb3YETCS SIBJICHHUE TIOJTHOTO
BHYTPEHHETO OTPaKCHHUSI.

Cmpoums X0J1 Jlyda B TPEYTOJIBHOM MPHU3ME C
YYETOM BO3MOYKHOTO MTOJTHOTOBHYTPEHHETO
OTPaKEHHS JTyYa.

Ipumensamob 3aKOHBI IPETOMIICHUS
CBETA.

Hccneooseamsv ycnoBus, IPH KOTOPHIX

MO>KHO Ha0JII0/IaTh TIOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyast
TOHKOH JIMH3BI

C IIOMOIIIBI0 METOIa
napa’siakca,
MIPUMEHEHHOTO

JJI1 OIIpCACIICHU A

Cobwuparomue muH3bI. TOHKAS

nuH3a. POKYCHOE pacCTOSHUE

1 ONITUYECKas CHJIa TOHKOM JIMH3EI.

3aBUCUMOCTH (POKYCHOTO
paccTosiHuSI TOHKOM ceprueckoit

JIMH3BI OT €€ TCOMCTPUHA

OTpakKeHHUE JIy4a, UAYIIET0B
TPEYTOJIbHOU MIPU3ME

U UHmMepnpemupo8ams MOIy4CHHBIC
pE3yJIBTaTHI.

Onpeodenams noKazaTeib MPEIOMICHUS
MaTepuasa Npu3Mbl 10 U3MEPEHHBIM
napameTpam, Ipu KOTOPbIX HaYMHAET
HaOJII0AATHCS MOJIHOE BHYTPEHHEE OTPAKEHHE
Jy4a B PU3MeE, OLICHUBATh a0COIIOTHYIO U
OTHOCHUTEJIbHYIO IIOTPEIIHOCTh U3MEPEHHOMN
(hU3HYECKONBETMYNHBI.

Hcnonvzoeame Ipu3My, Ja3epHYIO

YKa3Ky, JIMHEHKY.

Pewams 3a1aum 0 TOJTHOM BHYTPEHHEM

OTPa)KEHUH JIy4YeH B IIPU3Max

Onepuposams nowsamusamuy: TAH3A, TOHKAs
JMH3a, cCOOMparomas JIMH3a, TJIaBHAS U
no0oYHas onTuyeckas ock,poKyc,
(hokycHOE paccTosiHHE,

(hokanbHasI TIIOCKOCTh, ONTHYSCKAS

CcuJia, MornepeuYHoC yBCINICHHUC,
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IIOJIOKCHU A
M300paKEeHUS

(TIpaKTUKyM)

Y OTHOCHUTEIBHOI'O MI0Ka3aTels
npenomiieHns. @opMyira TOHKOM
JMH3bI. Y BEIMUYEHHE, 1aBaeMOe

muH30H. [lapamnakc

napasuiaxc.

Ymemwb 00BSICHATH CYIIHOCTDH Mapajiakca,
3aMUCBIBATh (POPMYILY, BEIPAKAFOIILYFO
3aBUCUMOCTh (JOKYCHOT'O PACCTOSTHHS
TOHKOH C(hepUIeCKOM JIMH3BI OT €
reOMETPUHH OTHOCUTEIIBHOTO TIOKa3aTels
IpEeOMJIEHUS, a TaKKe (GOpMyITy TOHKOI
JIMH3bI, COOUpATh

9KCIIEPUMEHTAJIbHYIO YCTaHOBKY.
I1Ipusooums npumepwv! mapaiiaxca,
OINTUYECKUX MTPHUOOPOB, B KOTOPHIX
MPUMEHSIFOTCS] COOMPAIOIIUE JINH3HI.
Ipumenamos HopMyy TOHKOM JTHUH3BI.
Cmpoums X011 pa3IUYHbBIX JTyUehB
TOHKOH coOuparomei JuHs3e.
Hccneoosams BO3MOKHOCTD

npuMeHeHus P QeKTa napaniaKcaas
OTIpeIeJICHUS TTOJI0KEHUS H300paKeHUs

HCTOYHHUKA CBCTA

C MQJIOM CBETUMOCTBIO, ITOJIyYEHHOTO

C IOMOIIBIO C06I/IpaIOH_[eI71 JINH3bI
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2.9.

N3mepenue pokycHOTO
paccTosiHUs
pacceunBaroNIei JTNH3bI

(IpakTUKyM)

PacceuBaroiye 1uH3bI.

Tonkas nuH3a. POKYyCHOE PacCTOSHUE
U ONTHYECKasi CUjla TOHKOU JTMH3HI.
®opmyIia TOHKOMIJIMH3HI.

Xon Jty4a, MpoIIeIero JUH3YI0A
MIPOU3BOJILHBIM YTJIOM

K e€ IIaBHOM ONTUYECKON OCH.

U uHmepnpemupoéamv  TOIyYECHHBIE
pe3yNbTATHI.

Onpedensms ~ (POKYCHOE  PACCTOSTHHE
coOuparomield JIMH3bI HAa OCHOBAaHUU
Pe3yIbTaTOB SKCIIEPUMEHTOB

110 HAOJIIOICHHIO TTapaijlakca
M300paXECHUS TOUCYHOT'O HICTOYHUKACBETA,
OILICHUBATH A0COTIOTHYIO

¥ OTHOCHUTEJIHHYIO TIOTPEITHOCTh
U3MepeHHON (PU3NUIECKON BETUYHHBI.
Hcnonvsoeams cOOMPAIOIIYTO JINH3Y,
ONTHYECKYIO CKAMBIO.

Pewams 3a1aun Ha TOHKUE

COOMpAIOIIHE JTUH3bI

Onepupogamb NOHAMUAMU. JIUH3a, TOHKas
JIMH34a, pacCCHUBaroIas JII/IH33.,MHI/IMLII>'I

HNCTOYHHUK CBC€TAa, MHUMOC I/I306pa)KCHI/Ie.

Ymempw 3anuceiBaTh (OpMYITy TOHKOM JIMH3BI

JUISL CITydasi pacCerBaIOIEH TMH3BI, COOMPATH

OKCIICPUMCHTAJIbHY IO

YCTaHOBKY, I10J1y4aTh ACUCTBUTEIBHOE
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[loctpoeHne wn300pakeHU TOYKH H
OTpe3Ka TPSMON B COOMPAOIINX U

PacCCUBAOIINX JIMH3aX

H UX CUCTEMAxX

M300paKeHHE B pacCeUBAIOIIEH JIMH3E MTyTEM
CO3/IaHUS C TIOMOIIBIO COOMPAIOIIEH JIMH3BI
MHUMOTO UCTOYHHUKA ISl pacCeHBaOIIeH
TUH3BL. [Ipuooums npumepvl ONTHUESCKUX
puOOPOB, B KOTOPHIX MPUMEHSIFOTCS
paccenBaroIIye JTHH3bI U CUCTEMBI JIH3.
Ipumensmo GopMyTy TOHKOH JIMH3BI CITydast
paccenBarONIE JTUH3BI.

Cmpoumb X011 pa3IUYHbIX JTyUYehB

TOHKOM pacceuBarollei JINH3e,

n300pakeHNe TOYKU U OTpe3Ka MpsSMOiiB
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX
CUCTEMax.

Hccnedosams xon myuent uepes
paccenBaroNlyo JIMH3Y, a TAKXKE B

CHCTEME, COCTOSIIECH

13 coOuparolel U paccenBarolen JUH3IPU
WX Pa3TUYHOM B3aHMHOM PACIOJIOKEHUH U
UHmMepnpemuposams 1MoTyIeHHbIE

pe3yJIbTaThI.

Onpeoensamb HOKyCHOE paCCTOSTHHE
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2.10

Ompenenenue JUITHHBI
BOJTHBI JIA3€PHOTO
W3ITyYEHUS C TOMOIIBIO

cxeMsbl FOHra

(mpakTUKyM)

WuTepdepennus cpera.
KorepeHTHbIE HCTOUHHKH.
VYcnoBus Habm0AeHUS
MaKCUMYMOB 1 MUHUMYMOB

B MHTEP(EPEHIINOHHON KapTHHE

OT IBYX KOTCPCHTHBIX UCTOYHUKOB.

paccenBarOLIE JIMH3bI HA OCHOBAaHUHU
PEe3yJIbTaTOB SKCIIEPUMEHTOB TI0:

1) mabmronenuio NEMCTBUTETLHOTO
N300paKeHHsI, JaBaEMOTO

pacceuBaroLIEN JTUH30M;

2) HaGMIOIEHHIO PACXOJISIIETOCS CBETOBOTO
y4Ka, 00pa30BaHHOTO PacCeHBAIOIICH
JINH30M; OIIEHUBATh aOCOIOTHYIO
OTHOCHTEJIBHYIO TIOTPEITHOCTh H3MEPEHHO
(bHU3HIECKONBETHYHHBI.

Hcnonvzoeams cobuparonyro

Y PACCEUBAIOIIYIO JINH3Y, ONITUYECKYIO

CKaMBIO.

Pewams 3a1ayy Ha TOHKUE

pacCc€rBarOIe JTUH3bI

Onepuposams nonamuamu. UHTEpPepeH1us,
UHTEepPEPEeHIIMOHHASIKAPTHHA, KOTEPEHTHBIE
UCTOYHUKHU, MHTEp(EepEeHLIMOHHAs cXeMa,

cxeMa
Omra.

Ymemy 3anuceIBaTh yCa0BUs
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[Ipumeps! KiTaccu4ecKux

UHTEPPEPEHIIMOHHBIX CXEM

HaOJII0/ICHUSI MAKCUMYMOB

Y MUHMMYMOB B UHTep(EepEeHIIMOHHOM

KapTHUHC OT ABYX KOI'CPpCHTHBIX HCTOYHHKOB,

cobupartb

HKCHEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvl TPUPOJHBIX
SBJICHUN U TEXHUUYECKUX YCTPOUCTB,B
KOTOPBIX HaOJI01aeTCs
(mpuMeHsieTcs) sIBIEHNE
UHTEpPEePEHIINH.

IIpumensmob ycaoBUs HAOIIOCHUS

MaKCUMYMOB U MUHNUMYMOB

B MHTEP(EePEHLIMOHHOM KapTHHE.
Cmpoumbs X0 «JTy4deil» U OKa3bIBaThbHA
HEW pa3HOCTh X011

B MHTep(epeHIINOHHOI cxeme FOHra.
Dopmynuposams TUIIOTE3Y O BUJE
UHTEPPEPEHIIMOHHON KapTUHBI

IpU pa3IMYHBIX TEOMETPUUECKUX
napamerpax cxemsl FOHra.
Hccneoosams naTephEpEeHIIIOHHYIO

KapTUHY IpU HAOIIOICHUH
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Hroro no pazneny

Pa3nea 3. KBantoBas gusuka.

3.1.

Nzyuenwne ciekTpa
CBETa PA3JIMYHBIX
HUCTOYHHUKOB

C TMIOMOIIIBIO

T paKIInOHHOM

pereTku (MPakTUKyM)

19

Hudpaxius ceera.
JnppakunoHHas pemeTka.
YcnoBue HaOMOAEHNUS TTIaBHBIX
MaKCUMYMOB IIpH MaJCHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(GPAKIIUOHHYIO PELIETKY.

uHTep(dEepeHITNH ¢ MOMOIIEI0 cxeMblFOHTa
U UHMepnpemupo8ams NOTy4YeHHbIE
pe3yNbTATHI.

Onpedensamob NIMHY BOJIHBI CBETAIIO
pe3ynbTaraM HabIoJeHUS
UHTEPPEPEHITMOHHON KapTUHBI

¢ MoMoIIEI0 cxeMbl FOHTa, o1leHMBaThL
a0COIOTHYIO U OTHOCUTENIbHYIO TIOTPELTHOCTD
M3MEpEHHON PU3NIECKONBETNINHEI.
Hcnonvszoeams na3epHyo yKasky,
pYJETKY, a Takke (onbry, OynaBku

U HUTKY AJ1s peanu3anuu cxeMbl FOHra.
Pewamy 3ana4n Ha ABYXBOJIIHOBYIO

uHTEp(EPEHITUI0

Onepuposams noHamMuAMU:

mudpakuus, TuppakIMOHHAs PELIeTKa,
(OTOH, YPOBEHb SHEPTHU aTOMa, N3ITyUCHHE
¥ rorJionieHre (poToHa, CieKTp U3IydeHus,

CIICKTPOCKOII.

Ymems 3armceIBaTh YCIIOBHUA
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N3nydenue u noriomeHue
(OTOHOB IpH MEPEX0ie aTOMAaC
OJIHOT'O YPOBHS SHEPrUU

Ha JIpyrou. Buasl ciekTpos.

Crnekrpockon

HaOJIF0IeHUS TTIABHBIX AU(DPAKITHOHHBIX
MaKCHUMYMOB MpH NaIeHUN
MOHOXPOMaTHYECKOI0 CBETA

Ha TU(PaKIHOHHYIO PEHIETKY, YCIOBHS
U3Jy4YeHUS U MOrJomeHus: (GOTOHOB MpHU
IIEpeX0/ie aTOMa C OJJHOTO YPOBHS SHEPTUU HA
IpYTroi, coOupaTh
9KCIIEPUMEHTAILHYI0 YCTAaHOBKY.
IIpusooums npumepwvl TMHEHUATHIX,
10JIOCAThIX U CIUIOIIHBIX CIIEKTPOB
U3ITy4YeHUs, TEXHUYECKUX YCTPOUCTB,B
KOTOPBIX TPUMEHSIOTCS U3JTyICHUSIC
Pa3IUYHBIMU BUIAMU CIIEKTPOB.
Ipumenamo ycnoBusi HAOMIOACHUS
TJIaBHBIX AU(PPAKITMOHHBIX
MaKCHUMYMOB MpH NaJeHUN
MOHOXPOMaTHYECKOI'0 CBETa Ha
TUQPAKITUOHHYIO PEIIETKY.

Cmpoumbs X011 «JIy4en»

MIPH UX HOPMaJbHOM TMaJCHUUHA
TUGPAKIIMOHHYIO PEIIETKY

U MOKa3bIBaTh HA HEW PA3HOCTh XOJa.

CDOpMleHpOBClmb THUIIOTE3Y O BUAC
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CIIEKTPOB M3JIy4CHHUSI HICTOYHHKOB CBETa
pa3HOM MPUPOJIBI.

Hccneoosams ONTHYECKUE CIIEKTPHI
W3JTy4YCHUS] HICTOYHUKOB CBETA pa3HOU
TIPUPOJIBL U UHMEPNPEMUPOBATb
MIOJTyYCHHBIE PE3YIIbTATHI.
Onpedensimob NITAHBI BOJIH U3JTy4YCHUS
pa3IMYHBIX UCTOYHUKOB

10 pe3yibTaTaM HaOJI0ICHUSI
TUQGPAKITMOHHON KapTHUHBI,

naBaeMoi TU(ppaKIIMOHHON PEIIeTKOM,
OLIEHUBATh A0COIOTHYIO

Y OTHOCHUTEJBbHYIO TOTPELTHOCTD
U3MEPEHHOU (PU3NYECKOI BEITUYHHBI.
Hcnonvzoeams mudpakimOHHYIO
pemieTky, GoHaph ¢ JaMION
HaKaJIMBaHUsI, CBETOINOIHBIN (hOHAPB,
ra3opaspsaHyro JamIy, auadparmy,
MEpHYIO JICHTY.

Pewamp 3anaum o0 IaZicHUU CBETa

PA3IMYHOTO CIICKTPAJIBbHOI'0 COCTaBaHa

TG PAKIIMOHHYIO PEHIETKY
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3.2.

HUccnenoBanme
3aBUCUMOCTH
MHTEHCHUBHOCTH CBEUECHUS
CBETOJMOJIa OT CHJIBI
MIPOTEKAIOIIErouepe3 Hero
TOKa

(TIpaKTUKyM)

CBeToauo, UHTEHCUBHOCTD

U3Iy4YeHus1, HOTOH, HEKTPOH

Onepuposams nousimusimMu: CBETOIUOM, p-N-
nepexon, 3JIEKTPOH, JIBIpKa, ¢doToH,
WHTEHCUBHOCTH U3JTYUYCHHUS.

Ymemb 0OBACHATH B YIIPOIIICHHOM BHUJIC
HPUHIINT JCHCTBHSI CBETOANOA, COOUPATh
9KCICPUMEHTAIBHYIO YCTAaHOBKY.

IIpusooumsv npumepsvl IPUMECHEHHSI
CBETOJMOJIOB B ObITY U B TEXHUKE.
Dopmynuposams THIIOTE3Y O XapaKTepe
3aBHCHMOCTH MHTCHCHUBHOCTH U3JTyYCHUS
CBETOJMOA OT CHJIBI POTEKAOLIETO Yepe3
HETro TOKa.

Hccneoosamsv 3aBUCIMOCTh HHTCHCUBHOCTH
M3YYCHUS CBETOINOIA0T CHIIBI
MPOTEKAIOIIEro Yepe3 HEero ToKa u
uHmepnpemuposams MOTyICHHBIC
pe3ysbTaThl.

Cmpoums TpaduK 3aBUCHMOCTH
WHTCHCUBHOCTH U3YUYCHHUS CBETOIMOIA0T

CHJIbI ITPOTCKAOMICTO YCPE3 HETO

TOKa (C y4eTOM abCOTFOTHBIX
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3.3.

HaGmonenune
MU30MPATEILHOCTH
BHYTPCHHETO
dboToaddekra k auHEe

BOJIHBI CB€TAa

(TIpaKTUKyM)

CBeToauo, M"HTEHCUBHOCTD
U3IY4YCeHHUs, POTOH, IIEKTPOH.
DHeprust 1 UMITYJIbC (OTOHA.
®dotorhdexT. 3aKoHBI
dbotorddekra. YpaBHeHue

OuHIuTeiHa 1715 hoTodddexTa.

«Kpacnas rpanuna» goroaddexra

IOTPEUIHOCTEN U3MEPSEMBIX

(U3NYECKUX BETHYUH).

Ipumenams npaBuia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYUH APYT OT Jpyra.

Onpedenamob XapakTep 3aBUCUMOCTH
WHTCHCUBHOCTH U3ITYYCHHUS CBETOINOIA0T
CHJIBI IPOTEKAIOILIET0 Yepe3 Hero TOoKa.
Hcnonv306ams cBETOINO, TIOKCMETP(HITH
cMapT(dOH C TaTYMKOM OCBEIICHHOCTH),
nabopaTOpHBIN OJIOKIUTAHKS (MU

HCTOYHUK ITOCTOAHHOI'O

HaMpPsKEHUs, PeoCcTaT U MyJIbTHMETP)

Onepuposams nousmusamu: CBETOIUOM, p-N-
nepexon,  JJEKTPOH,  JbIpKa,  (OTOH,
MHTEHCUBHOCTD U3ITy4EHHS,

(hoTord ekt (BHEIIHUN 1 BHYTPEHHUH),
(boTOTOK, «KpacHas rpaHuna» GoTorddexra.
Vmemb 0OBSICHATH B YIPOILICHHOM BH/IE

MPUHIIUI IEHUCTBHS CBETOAMO/A,
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(dbopmynrpoBath 3aKoHbI poTodddekra,
3alUChIBaTh ypaBHEHUE DUHINTENHA IS
dhoTtoarddexra u popmyy

JUIsL «KpacHO# rpaHuubD GoTorddexra,

coOupaTh IKCIIEPUMEHTATBHYIO YCTAaHOBKY.

IIpusooumsv npumepvi NPUMEHEHUS
CBETOMOJIOB B OBITY U B TEXHUKE.
IIpumensms 3akoHbI poTOdPEKTa,
ypaBHEHUE DUHILITEHHA

s porodddekra, popmyy

JUTSL «KKpacHOU rpaHuibh GoTodddekra.
Dopmynuposams THIIOTE3Y 00
YCIIOBHSX BO3HUKHOBEHUS

BHyTpeHHeTo PoTodddexra

TIpH MAJICHUH HA CBETOAMO]] CBETOBBIXBOJIH
pa3HOM JUTMHBI.

Hccneoosams siBneHrE BOSHUKHOBEHHS
(OTOTOKA B OCBEIIAEMOM CBETOIHOE,

N3YYUB 3aBUCUMOCTDb CHUJIbI q)OTOTOKa

B OCBCIIIACMOM CBCTOAMOIC

OT HAIIPsAKCHUA Ha APYTOM CBETOAUOIC,
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Hroro no paszueny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

BBITIOJIHSFOIIIEM POJIb UCTOYHHKA CBETaU
UHmMepnpemupo8ams TOTyIESHHbBIE
pe3yNbTaThI.

Onpedensams ycloBUE BOSHUKHOBEHHS
(hoTOTOKA B OCBELIAEMOM CBETO/INO/IE (TOK
BO3HHUKAET TOJIKO MTPH OCBEIIICHUHETO
CBETOJHOJIOM C JJIMHOM BOJHBI, MCHBIIICH HIIH
paBHOM JJIMHE BOJIHBI,

Ha KOTOPYIO pacCUMTaH OCBELIaeMbIi
CBETOHO).

Hcnonvzo6amsb CBETOIMOIBI PA3HBIX

[BETOB (KpacHbIE, 3€JICHbIE U CUHHE),
1abopaTOpHBIN OJIOK MUTAHUS,

MYJIBbTHUMETP.

Pewams 3anaun Ha porodrddexr
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