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INOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabouast mporpaMMa Kypca BHEYPOUHOU AeSITENbHOCTH «OCHOBBI
(bU3UYECKOro AKCIEpUMEHTa» (Jajee — mporpaMma) pa3paboTaHa B COOTBETCTBUU
c TpeOoBaHUSIMH (eaepaIbHOIO TOCYIapCTBEHHOTO 00pa30BaTeNIbHOIO CTaHAapTa
cpenHero oobmero odpaszoBanus (mamee — ®I'OC COO) [1, 2] m HampaBieHa
Ha OpraHu3aluio o0yuyeHus B (U3MKO-MATEeMaTHYECKOM MNpoduiie B COOTBETCTBUU
c TpeboBaHUsIMHU (eaepaibHON 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO OOIIETo
obpazoBanus (POIT COO) [3].

Peanuzanust mporpaMmbl MOKET COJIEHCTBOBATH JOCTUKEHUIO O0yYAIOIIMMUCS
IJIaHUPYEeMBbIX  pe3ynbTaToB  ocBoeHua DOII COO, pa3BUTHIO JUYHOCTH
oOy4Jaromuxcs, (GOPMUPOBAHUIO M YAOBIECTBOPEHHUIO HX COIMATBHO 3HAYMMBIX
WHTEPECOB M TOTPEOHOCTEH, camMopeanu3alud OOydaloluXxcs dYepe3 ydacTHe
BO BHEYPOUHOH JiesiTeIbHOCTUH. OTHON U3 BO3MOXKHBIX (DOPM peann3aiuu mporpaMMbl
aBisgeTcss Kpyxkok. Ilporpamma MoKeT peanu30BbIBaTbCA — 00pa3oBaTeNbHOMN
OpraHW3alied CaMOCTOATEIHLHO JHMOO HAa OCHOBE B3aUMOJCUCTBUS C JIPYTUMHU
OpraHu3alusIMH, OCYIIECTBIISIONIMMHI 00pa30BaTEIbHYIO IS TEIBHOCTb.

[Iporpamma Kypca BHEYpOYHOM nesaTenbHOCTH «OCHOBBI (DPU3UYECKOTO
DKCIIEpUMEHTa» TpeAaHazHaueHa nis peanusanuu B 10-11 wiaccax u HampaBieHa
HAa  JIOCTWKEHHUE  COOTBETCTBYIOIIUX  PE3yJbTAaTOB,  CHOPMYIHUPOBAHHBIX
B (enepanbHoii paboueit mporpamme 10 yueOHOMY mnpeaMetry «Duzukan
(yrimyOiieHHBIN YPOBEHb ).

[Tpu nzydyeHnu HU3MKH Ha YIIyOJICHHOM YPOBHE peaiM3alIisl dSTUX MPHHIIUIIOB
0asupyercss Ha HCIOJIb30BAHUHM CAMOCTOSITEIBHOTO YUYEHHYECKOTO AKCIIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4YHuCJe, PaboThl (usmdeckoro mnpaktukyma. [lpu sToM
o paboTamMu MPaKTHKyMa MOHUMAETCS CaMOCTOSATEIBLHOE MCCIICIOBAHHUE, KOTOPOE
MIPOBOAMTCS TIO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOrO0 BHJa O3 IOIIaroBOH
WHCTPYKIUHU. B pe3ynprare oOecnieunBaeTCsl OBIAICHUE O0YYAIOMUMHUCS YMCHUSMH
MIPOBOJIUTH TIPSIMBbIE U KOCBEHHBIE U3MEPEHUSI, UCCIICIOBATh B3AMMHBIC 3aBUCUMOCTH
IBYX (DU3UYECKUX BEIIMYMH M OCYIIECTBIISATH IMOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPEIOKEHHBIX THIOTE3. Bece 3T0 crmocoOCTBYeT MOCTHIKEHHUIO OJHOW M3 OCHOBHBIX
neseil u3ydeHus (GU3MKA Ha YPOBHE CpPEIHETO OOIIero o0pa3oBaHUs — OBJIAJCHUIO
OOyYaroIMMHUCS METOJaMHU  CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEICHHS
(bU3MYEeCKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEPIPETANi HHPOPMAIINH, OTIPEICTICHUS

JOCTOBCPHOCTH IMOJYUYCHHOI'O pE3yJibTaTa.



AKTyalIbHOCTh ~ peaJM3allid JaHHOW  IIPOTrpamMMbl  ONPEIEIAETCS  TEM,
4YTO €€ OCBOEHUE I[I03BOJISIET OOydYaloIMMCS Ha MpPakTUKE O3HAKOMUTHCA
C pa3INYHBIMU (PU3NYECKUMH SBJICHHUSIMH, SKCIEPUMEHTAIBHO M3YUYUTh Pa3IMUHbIC
duznyeckue 3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETHYECKHE 3HAHUS, Pa3BUTh
UMEIOLINECS] U NPUOOPECTH HOBBIE NPAKTHUYECKUE YMEHMsS M HaBBIKM B 0O0JacTu
IUTAHUPOBAHMSL, NTOATOTOBKH, IPOBEICHUA, aHAIN3a U UHTEpPIpETalun (PU3NIECKOro
DKCIIEPUMEHTA.

[TporpaMmMa naer oOydaromMMcs BO3MOKHOCTb HPHOOPECTH MPaKTUUYECKHIM
OIIBIT pabOTHI C 1a0OPAaTOPHBIM O0OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU [IPUEMAMHU
UCCIIEIOBATENbCKOM  JIEATENbHOCTH HAYMHAIOUIETO  (PU3MKa-3KCIIEPUMEHTATOPA,
c(OpMHPOBATh HABBIKU OLIEHKU MOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUS (PU3UUECKUX
BenuuuH. Peanu3amus nporpaMMbl  CO3JAa€T  yCIOBHA Uil (POPMUPOBAHUS
y 00y4aroumxcsi HeCTaHIapTHOI'O0 KPEaTUBHOTO MBIIUIECHUS, COACHCTBYET pa3BUTHIO
UHAMBUIYAIBHOCTH  CYXXIEHUH, (HOpMHpPOBaHHMIO  KYJbTYphl  OOOCHOBaHMSI
COOCTBEHHOT'O MHEHUS U CBOOO/IbI €TO BBIPAKEHUSI.

[Iporpamma MokeT OBbITH BOCTpeOOBaHa OOYYAIOIIUMHCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJICHHOMY W3Y4Y€HUIO (DU3UKHA U MATEMATHKH, TOTOBSITCS
K YYaCTHIO B OJIMMIIMA/1aX IKOJIbHUKOB 110 (pU3UKE, B paMKax KOTOPBIX MPEAYCMOTPEH
MIPAKTUYECKUU TYP.

[TporpamMMma mpeciegayer He TOJIbKO 00Opa3oBaTelibHbIe, HO U BOCHHUTATEIbHbBIC
LEIH, IOCKOJIbKY COOTBETCTBYET HJEE SKOJOTM3aluul W HAee MNPUKIAAHOU
HaIpaBJIEHHOCTHU, KOTOpbIE, B YMCIIE JAPYTUX HJEW, MOJOXKEHbl B OCHOBY Kypca

busuku, nzygaemoro Ha crynenu COOQO.

BapuanTsl peajim3anuu nporpaMmmsl 4 popMbl IPOBEACHUA 3aHATHH

Peanuszamuss nporpamMmbl NpeAnoiaraeT CoYeTaHWE pa3idM4YHbIX  (popm
IpyNIoOBON paboTHI (CIHyIIaHWe JEKIUH, TUCKYCCHS, MOHTaX JKCIEPUMEHTATbHBIX
YCTaHOBOK, MPOBeIeHNE PU3NUECKIX U3MEPEHUI 0] PyKOBOJICTBOM IIPENOAaBaTEeNs)
U UHIAUBUIYAJTbHONW pa0OThl (BBITIOJIHEHHE CaMOCTOSITENBHBIX pabOT W padoT
paKkTUKyMa, 00pabOTKa U MHTEpIpETaIUsl Pe3yiabTaToB (U3HUECKUX H3MEPEHUM).
Hcnonp3oBanue Takux Gopm padoThl TOMOTAET Pa3BUBATh y OOYYAIOIINXCS, C OTHOM
CTOPOHBI, HAaBBIKM BOCHPUATHS HOBON HWH(GOpPMANMK TPU Pa3IUIHBIX GdopMax
ee IMojayu, a ¢ JAPYrol CTOPOHBI — AKTUBHOCTh, CAMOCTOSTEIBHOCTh U TBOPUYECKOE

Hadyajio. B menoMm peanmsanus [JaHHOM MPOTPpaMMbl  JOJDKHA IMOJIOKUTEIBHO



CKa3bIBaThCS KaK Ha AaKTyaJM3alliy 3HAHWUW, YMEHUW M HaBBIKOB OOYYaIOIIUXCS
B paMKax uX MpeanpohecCuOHaATBFHON TEXHOJIOTHIECKOW (MHKEHEPHOM ) MTOATOTOBKH,
TaK 1 Ha COIUATIbHOM (DOPMUPOBAHUM JINYHOCTH 00YUAIOIIUXCSI.

[Iporpamma kypca paccurTana Ha 68 4acoB, B paMKax KOTOPBIX MPETyCMOTPEHBI
Takue Gopmbl paboT, KaK JISKIIMH, CAMOCTOATEIbHBIE PAOOTHl U pabOTHI MPAKTUKYMA.
B xone caMmocTosiTenbHBIX pabOT oOywarouuecs IoJi KOHTPOJEM MpernoaaBaTes
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPadaThIBAIOT OMPECIICHHBIC YMEHUS U HaBBIKH. PabOTHI
MpaKTUKyMa  TOJIpa3yMEBAIOT  CAMOCTOSITEIBHOE  peIlIeHHe  O0y4YarolIMMUCS
HKCIIEPUMEHTAJIbHBIX (U3MYecKuX 3a7ad. TemaTuka pabOT MpakTUKyMa M MOPSAOK
UX CIICIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUECKOT'0 ITAHUPOBAHUS (peiepabHON
paboueli mporpaMmsl 1o yueOHoMy TipeameTy «Pu3ukay (yriyOlIeHHbIN ypOBEHbD).

[Iporpamma paccuuTaHa Ha peaau3allio B TEUYEHHUE JBYX JIeT OOy4eHus
B 10-11 kmaccax mpu MpOBEACHHM 3aHSATHM OJMH pa3 B Henemo o0bemMoMm 1 yac
kaxaoe. [lo ycMoTpeHuto yuurtesns TOPSAJIOK CJICAOBAHMS 3aHATUNA MOXKET OBITh
U3MEHEH, 2 HEKOTOPbIE MOTYT OBITh NCKIIFOUEHBI.

JlotyckaeTcst peanu3aliysi 4aCTH MPOrpaMMbl B TEYEHHE OJTHOTO Y4eOHOT0 rojia —
1151 o0yvaromuxcst Tojbko 10-ro unu tonbko 11-ro kimacca. OHaKO B ATOM Cilyyae
npu pabore ¢ obyuaromuMmucs 11-ro kiacca peKOMEHAYEeTCs HAUUHATh U3JI0KECHHE
y4eOHOro Marepuaia C TpPOBEJICHUS 3aHATUN, HANpPaBICHHBIX HA OCBOCHUE
0Oy4aroIIMMKCS OCHOBHBIX TPUEMOB U METOJI0B 00PabOTKH PE3yNbTaTOB (PU3UUECKUX
U3MEPEeHUN M OlEeHKW morpemHocteit. [l storo pekomenmyercs: 1) mpoBecTH
B kyacce 3aHaTust Ne 1, Ne 3 u Ne 5 u3 nporpammsl 10-ro kiacca; 2) 3aaath Ha JOM
BoInoyiHeHHUe 3aaaHui Ne 2, Ne 4 u Ne 6 u3 mporpammsbl 10-ro kinacca; 3) B AajbHEHIIIEM
cienoBaTe nporpamMme 11-ro kmacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUYHUTEN,
Kakue-nmnoo Tpu 3ausatus (Hanpumep, Ne 16, Ne 17, No 18).

Bo3mokHO Takke ocBoeHue o0ydarommmucs 11-ro kiacca mosHoN mporpaMmsl
IIPY YCJIOBUM TPOBEJICHUS 3aHATHH JIBa pa3a B HEJIEN0 00beMOM 2 Haca Kaxioe.

Psan pabGor mnpakTukymMa (Ha YCMOTpPEHHE YYMUTENsl) MOXKET OBITh 3aJaH
oOydJaronmmMmMcsi Ha JOM [IJIi CaMOCTOSITEIbHOTO BBITIOJIHEHUSI C TOCTEAYIOIIUM

KOHTPOJIEM U 06CY)KJICHI/ICM MOJIYYCHHBIX PC3YJILTATOB.

B3aumocBsassb ¢ peaepanbHoil padoyeil MPOrpaMmoil BOCIMTAHUS
[Iporpamma pa3paboTaHa ¢ ydeToM peKoMeHaalui denepaibHoil padodeit
pOrpaMMbl BOCIIUTAHUA. B 4aCTHOCTH, OHA yYUTHIBAET TICUXOJIOTO-TIEAArOTMUECKHe

O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KATETOPUH O0yUarOIIIUXCS.



[IporpaMma COOTBETCTBYET TaKUM LEJISM BOCIHUTaHUS OOydaroluxcs,
KaK pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBHM JIJIsi CAMOOIIPEICIICHUS U COIIMAIU3AIUH.

[Iporpamma COHEWCTBYET PEIICHUIO CIEAYIOMMX  33Ja4  BOCIMUTAHUA
OOy4arolMXCs: yCBOGHHE 3HAaHWUU, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaaUIIMi, KOTOPbIE BEIPA00OTAIO0 POCCUiickoe 0011IecTBO; POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHMA K OTUM  HOpMaMm, I[IEHHOCTAM; MPUOOpETeHUE
COOTBETCTBYIOIIETO TUM HOPMaM, LICHHOCTSM, TPATUIUSIM COLIUOKYIBTYPHOTO OIBITA

MOBE/ICHUS, OOIIEHUS, MEXIMYHOCTHBIX M COLIMAJIbHBIX OTHOIICHHMA, MPUMEHEHUS
NOJIyYEHHBIX  3HAaHUW;  JOCTWKEHUE  JIMYHOCTHBIX  pE3yJbTaTOB  OCBOEHMS
o01eoOpaszoBarenbHOM mporpaMmsl 1o ¢usuke B cootBeTcTBrM ¢ PI'OC COO.

[Iporpamma COOTBETCTBYET CJEIYIOIIMM OCHOBHBIM HAIIPABJICHHUSIM BOCITUTAHMSL.

1) TpynoBoe BoCHHMTaHHE — BOCIHTAaHHE YBAXKCHHS K TPYAY, TPYISIIUMCA,
pesynbTaTam Tpyaa (CBOEro M JpYrux JIIOJEH), OpUEHTaluus Ha TPYIOBYIO
NeSATEIbHOCTbD, MOJIyYeHUE npodeccun, JUYHOCTHOE CaMOBBIPAKEHUE
B IPOAYKTHMBHOM, HPABCTBEHHO JIOCTOMHOM TpyZ€ B pPOCCUHCKOM OOIIECTBE,
JOCTUKEHHE BBIIAIOIIUXCS PE3YJbTaTOB B MPOPECCHOHATBHON JI€ATEIbHOCTH.
[leneBbIMU OpHEHTHpPAMH SIBISIOTCA: (OPMUPOBAHHWE OCO3HAHHOW TOTOBHOCTH
K TMOJYyYECHHIO TPOPEeCcCUOHATLHOIO 00pa3oBaHUs, HENMPEPHIBHOMY OOpa30BAHUIO
B TEUECHHME KU3HU KaK YCIOBHUIO YCHEIIHOW MNpo(ecCHOHAIbHOM M 0O0IIECTBEHHOU
NeSATEeIbHOCTH; TIOHMMaHWe crhenudukd camooOpa3oBaHus M TpodecCHOHATHLHOM
CaMOIIOATOTOBKM B HMH(OPMALMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIEeCTBE,
TOTOBHOCTH YYMTbCS M TPYIUTHCSI B COBPEMEHHOM OOIIECTBE; OPUEHTHUPOBAHHOCTH
Ha OCO3HAHHBIM BBIOOP cdepbl TPOoPecCHOHATLHOW TPYJAOBOM JEATEIBHOCTU
B POCCUICKOM OOIIECTBE C yUETOM JINYHBIX )KU3HEHHBIX IUIAHOB, MOTPEOHOCTEN CBOEH
CeMbH, 00IIIeCTBa.

2) DKOJIOTHYECKOE BOCIUTAHHE — (POPMHPOBAHUE IKOJIIOTUYECKON KYIBTYPHI,
OTBETCTBEHHOT0, OEPEKHOT0 OTHOIIECHUS K MPUPOJIE, OKPYKAIOUIEH Cpeie Ha OCHOBE
POCCHMCKMX TpPaJMIMOHHBIX JYXOBHBIX LIEHHOCTEW, HAaBBIKOB OXPAaHbI, 3alllMTHI,
BOCCTAaHOBJIEHUS] TIPUPOJBI, OKpY’Karolleld cperpl. L{eneBbIM OpUEHTHPOM SBISETCS
0CO3HaHUE HEOOXOIUMOCTH MPUMEHEHHS 3HaHUS €CTECTBEHHBIX U COLMAIBbHBIX HAYK
JUISL  pasyMHOTO, OEpexJIMBOTO MPUPOIONOIb30BaHUSI B OBITY, OOIIECCTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHUS — BOCIIUTAHUE CTPEMJICHUS K IIO3HAHUIO CeOsI

U JIPYyTUX JIIOJeH, MPUPOJsl U OOIIEeCTBa, K TMOJYYEHUIO 3HAHUM, KaueCTBEHHOIO



0o0pa30BaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEM.
[leneBbIMU OpUEHTHpPAMU SBJSIOTCS: (OPMUPOBAHUE JEATEIBHO BBIPAKEHHOTO
MO3HABATEIILHOTO HHTEpeca B 001acTd (QU3MKU C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, AOCTH)KEHUI; MOMyuyeHUE MPEACTABICHUN O COBPEMEHHOW Hay4yHOU
KapTUHE MHpa, O JOCTWKCHHAX HAyKW W TEXHUKH, O 3HAYCHUM HAYKU B KU3HHU
poccuiickoro oOuiecTBa, 00ecreyeHn ero 0e30MacHOCTH; NMPUOOPETEHNE HABBIKOB
KPUTHUYECKOIO MBIIIJICHUS, OINpEAENEHUs] JOCTOBEPHONM HAydyHOM HMH(pOpMauu
M KPUTHKM aHTUHAyYHbIX MPEJCTABICHUI;, pPA3BUTHE M NPHUMEHEHUE HABBIKOB
HAOMIOJICHUS, HAKOIUIGHUS M CHCTeMaTH3aluu (PaKTOB, OCMBICICHHUS OIbITa

B GCTGCTBGHHO-Hay‘lHOﬁ oOnactn IIO3HaHMH:, HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTH.

Ocob0enHocTH padoThI yunTe sl 110 POrpamMme

[lpun peanuzanmu JaHHOW MPOTpPaMMBI 3ajadya yYUTEIs] COCTOUT B TOM,
9TOOBI CO3MaTh YCIOBUS JJS YCBOCHHUS OOYYalOUIMMHCS HOBBIX 3HAHUM,
OpuoOpeTeHUs] MMM HOBBIX YMEHUM M 3aKpeIUICHUS HAaBBIKOB, HEOOXOIMMBIX
JUISL IpOBEIeHUsT (PU3NYECKUX SKCIIEPUMEHTOB U aHAJIW3a MOJIyYEHHBIX PE3YyJIbTaTOB.

Jlisa pemieHus STOW 3ajayd HEOOXOAMMO HalWyue B KaOUHETE (QU3UKU
00Opy/OBaHUS, KOMIUICKTYIOIIMX ¥ PAaCXOJHBIX MAaTepuajoB, TPeOyOMUXCs
JUIS TIPOBEJEHHUS CaMOCTOSATENBHBIX pPabOT W paboT mpakTukyma. llepedyeHs
npemyiaraeMbeix  paboT  chopmMupoBaH TakuM ~ 00pa3oM, UYTO  MOJTOTOBKA
K MX TMPOBEACHUIO HE JOJKHA BBI3bIBaTh CYIIECTBEHHBIX 3aTPyJHEHUH —
BCE HEOOXOIMMOE JIs peanu3ali IporpaMMbl, Kak MpaBUiIo, JUOO0 HaXOIUTCS
B KaOuHeTe (PU3MKH, TMOO0 JOCTYITHO B IOBCEAHEBHOM OBITOBOM OOMXO/IE.

[lepen HavanmoM 3aHITUHA YUHUTENK) PEKOMEHAYETCA CaMOCTOSTEIbHO
BBITIOJTHUTh BCE TEOPETUYECKUE 3a/laHus, CaMOCTOATEIbHBIE pabOThl U PabOTHI
MPaKTUKyMa, KOTOPbIE AOJKHBI OY1yT BBIMOJIHATH 00yyaromuecss. IT0 1aCT YUUTEIIO
BO3MOXKHOCTh HE TOJBbKO BBIIBUTH BO3MOXKHBIE TEXHHUYECKHE MPOOJIEMBI,
HO UM TIOJYYUTh KOHTPOJIbHBIE PE3YyJbTaThl U3MEPEHUN U UX 00pabOTKH, KOTOpHIE
NOHano0ATCA Uil JalibHEHIIed MpPOBEPKH MPAaBWIBHOCTH BBIMOJIHEHUS PaboT
00yJarouMHUCS.

[TockonmbKy OJHMM W3 THABHBIX pPE3yJbTAaTOB pabOTHl YUYUTENs B paMKax
BHEYPOYHOH NIEATEIHHOCTH SBISETCS TNYHOCTHOE PA3BUTHE O0YUAIOIINXCS, YIUTEIO
pPEKOMEHIyeTCcsl NpU MPOBEACHUM 3aHATUH IO MPOrpaMMe AaKTUBHO Y4YacTBOBATb
B JCATENbHOCTH OOYy4YaloIIMXCsl, KOHTPOJIMPOBATh XOJ  BBIMNOJHEHHUS HUMHU

DKCIIEPUMEHTAJILHON paboThl, HAMpaBIsATh W KOPPEKTUPOBATh MX JIEHCTBUS,
7



CBOCBPEMEHHO  yKa3blBaTh HAa  OWIMOKM W  HEJOYETHl,  MOJCKAa3bIBATh
U JIEMOHCTPUPOBATH MPABUJIbHBIE CIIOCOOBI BBITIOJHEHHS MPAKTUYECKOW paboThI,
00CyX/1aTh MIPUYMHBI U BO3MOKHBIC TIOCIIEJICTBUSA JOIMyCKaeMbIX OolMOoK. Bo Bpems
3aHATHH ~ HEoOX0IUMO NOAJIEPKUBATh  OOpOXKEIATEIbHYIO aTMocdepy
COTPYIHHYECTBA.

Yuuremo ciaeayerT  y4YuThIBaTh, YTO JIOTUKA OCBOEHHS  IPOTPaMMBbI
IpernoaraeT MocieA0BaTeIbHOE U3yUYEHHE MaTepuana — CHadajga Oo0ydarouiuecs
JIOJKHBI OCBOUTH 0a30BbIE MPUEMBI U METObI IPOBEIACHHS (PU3UUECKUX U3MEPEHHIA
U 00pabOTKU MOy4aeMbIX Pe3yJbTaTOB, a YXE 3aTeM NPUMEHSATh HUX Ha MPAKTHKE
[0 CXEME «OT MPOCTOr0 K CIOKHOMY». IloToMy mpuMepHas cxema MpPOBEIICHHUS
3aHATUHN IO IPOrPaMMeE MOKET OBbITh CIEAYIOLIEH:

1) o0OBsCHEHHE TEOPETUICCKOTO MaTepraia o TeMe;

2) TONTOTOBKA K BBIMOJIHEHUIO CaMOCTOSITEIBbHON pabOThl WM PabOTHI
IPaKTUKyMa — OOCYXKJIEHHUE 3aJlaHus, YCTPOMCTBA AKCIIEPUMEHTAIbHON YCTaHOBKH,
HEOOXOJMMOr0 TEOPETHUECKOro Marepuala, IPUEMOB U METONOB MPSMBIX
HKCIEPUMEHTAIbHBIX U3MEPEHHM, clIOCO00B UX 00PabOTKU U OLIEHKU MOTPEIIHOCTEN
VU3MEPEHUN;

3) mpoBeACHHUE CaMOCTOSTEIFHON pabOTHI MM PA0OTHI MPAKTUKYMa, KOHTPOJIb
NPaBUIBHOCTH NMPOBEACHUS U3MEPEHUI;

4) o0OpaboTKa  MOJIyYeHHBIX  OKCICPUMCHTAIBHBIX  JIAHHBIX,  OIICHKA
IIOIPEIIHOCTEM;

5) oOcyxIeHue pe3yiabTaToB 0OpabOTKU IMOJNYYCHHBIX IKCIEPHUMEHTAIbHBIX
JTAHHBIX ¥ TIPOBEPKA UX MPABUIbHOCTH.

B ciyuae HeXBaTKu BpEMEHU Ha pealu3alIio B KJIacce MyHKTa 4 TaHHON CXEMBbI
pPEKOMEHIyeTCsl  MPEMAJIOKUTh  O0OyYarolMMCS — BBIIIOJIHUTH ~ COOTBETCTBYIOIINE
NEUCTBUS JOMa, a IMYyHKT O pealn3oBaTh B Hayaje CIACAYIOIIETO 3aHsITHs,
aM00 TPOBECTH HEOOXOIUMBIE OOCYXKIEHUS C OOyYaroIIMMHUCS B TOPAJKE

WHIUBUTy AIbHON PaOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU
«OCHOBBI PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKHHN TPO®PUJTb)»

10 KJIACC

3ansaTue 1. [TorpemiHocTH B 3KCIIEPHMEHTE

Jexkyua «llorpemHocT mpsAMBIX u3MepeHHit». OOcyxmaercs Mpupona
BO3HUKHOBEHUS ITOIPEIIHOCTEN, METOIBI X MUHUMU3ALMU U OLICHKH.

Jekuyua «IlorpeIHOCTH KOCBEHHBIX H3MepeHui». OO0CYKIarTcs METOJbI
Y IIPUEMBI OIIEHKH MOTPENIHOCTEN KOCBEHHBIX N3MEPEHHU.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansaTue 2. OueHKa NOrpelIHOCTEH MPSAMBIX U KOCBEHHbIX H3MepPeHUit
Camocmoamenvnasa paboma «OUEHKA NOTPEIIHOCTEN KOCBEHHBIX NU3MEPEHUI

IO pe3yNbTaTaM MPSMBIX U3MEPEHUIN.

3anarue 3.  Ycpeanenue — um3mepenuid.  Ciy4yaiiHasi ~— NOIrPelIHOCTb.
Kunemarudeckune usmepeHus

Jexyua «CiryqaiiHple IOTPEIIHOCTHY. B COOTBETCTBUM € yPOBHEM MOATOTOBKHU
oOy4Jaronmxcs U JOCTYIHBIM 000pYJIOBaHUEM MOXET OBbITh IPOBE/ICHA OJJHA U3 ABYX
paboT mpaKTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIO CKOPOCTb
JIBUKEHMSI 3€pHBIILIKA MIIeHa B OyTHUIKE C BOJOM.

Obopyoosanue. 1lmeHo, HamoJHEHHass BOJOW TUIACTUKOBasi OYThLIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamxoe  onucanue  pewenus. IlpoBonutcs  cepusi  SKCIEPUMEHTOB
10 U3MEPEHHUIO C IOMOIIBIO CEKYHI0OMEPA BPEMEHH IPOXOKAECHUS 3€PHBILIKOM MIIEHA
B TOJIIE BOABI HEKOTOPOro (PUKCHUPOBAHHOTO PACCTOSHUS BJAOJb BEPTUKAJIM.
Beruucnsiercss  cpenHee BpeMsl  IBMODKEHHMS 3€peH. PaccuuThIBaeTCs  CpelHss
YCTaHOBUBLIASICSA CKOPOCTh 3TOTO ABMKEHUS. OI[EHUBAETCS MOTPEUTHOCTD.

Onucanue cxodxceli pabomvl npakmukKyma: BCEPOCCHMCKas OJIMMIIMAIA

HIKOJIBHUKOB MO (pu3KKe, peruoHanbHbii 3tan 2023 1., 3agaya «IlmeHo u BA3KOCTH»

[9, 10].



Ilpakmukym Ne 2

3adanue. Cobepute yCTAaHOBKY JJIsl 3allyCKa IIapuKa B TMOJIET C HEKOTOPOM
BBICOTHI C (DMKCHpPOBAaHHOW TOPH3OHTAJIBHOW HAvyalbHOW cKopocThio. Hcciemyiite
3aBHCHUMOCTh BEPTHUKAIBbHOM W TOPU3OHTAJIBHOW KOOpPJAMHAT IIapuUKa MpHU TOJETe.
Omnpenennure CKOPOCTH MIAPUKa B HAYAJIE MOJIETA.

Obopyoosanue. CranbHONM IapUK, MYCKOBOE YCTPONCTBO  (OTPE30K
AIFOMHUHHMEBOTO MPOQUIS, MArHUT HEOJWMOBBIM, /Ba CTAJIbHBIX IIAPHKA), IITATHB
C JTAanKOH 1 My TOM, MAISIPHBIA CKOTY, PYJIETKa, KOMMMPOBAJIbHAsI OyMara.

Kpamkoe onucanue pewenusn. OcymiecTBisercsi cOOpka IMyCKOBOW yCTaHOBKH.
[TpoBoauTCS Cepusi IKCIMEPUMEHTOB MO 3aMyCKy IIapuKa B TOJET U HM3MEPEHUIO
KOOpAMHAT MaJICHHs MaphKa OTHOCUTEIHHO TOUKH cOpoca. [1o moydeHHbIM TaHHBIM
paccuuThIBaeTCA HaYallbHASI CKOPOCTH MOJIeTa MIapUKa.

Onucanue cxooicell pabomvl Npakmukyma: MEKIyHapOIHas OJUMIIHAAA

110 dKcrepuMeHTanbHOM pusuke 2021 1., 3amayga «[lymka» [11].

3ansrTue 4. [Ipocreiimue reomeTrpudeckne U3MepeHUs

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIUHY MPOBOJIOKH
Y BHEIIHUI IMaMETP UTJIbL, IIONIAlb HAPUCOBAHHOM Ha IKCcTe OyMaru purypsl, 00bem
opycka. O1ieHUTe MOTrPEITHOCTH.

Obopyoosanue. 1lpoBonoka, urjia oT mMOpUia (CO CTOYEHHBIM OCTPHUEM),
n3o0paxeHue (GpUrypnl cioxHOM (GopMbl Ha pa3IMHOBAHHOW KBajparamu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, I TaHTCHITUPKYJIb.

Kpamxoe onucanue pewenus. IlpoBoasTcss u3MepeHus: TOIIIMHBI TPOBOJIOKU
METOIOM psoB. IIpoBoaUTCS M3MEpPEHUE AUAMETPA UTJIbl METOJIOM ITPOKATHIBAHUS.
[IpoBonuTcsa u3mepenue miomaan GUrypbl METOJIOM MOJACYETa TIIOMIAIN MO KIeTKaM
ceTKu u3BecTHOoro mara. [IpoBoautcst usmepenue rabapuToB Opycka U BBHIYHUCIICHHE
ero oObema. OleHHBAEeTCS TMOrPEIIHOCTh HW3MEPEHHbIX BeNMMUYUH. [IpoBoautcs

IMPOBCPKA MMPaBUJIbHOCTH U3MCPCHUSA JUAMETPA UIJIbI C IIOMOIIBIO HITAHTCHIUPKYJIA.

3anaTne 5. I'paduku 3SKcHepUMeHTANBHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa JTaHHBIX
Jexkyua «Odopmienne rpaduKOB SKCIEPUMEHTANBHBIX  3aBUCHUMOCTEH.

['padrueckas 06pabOTKa TAHHBIXY.
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OO6cyxnaoTcs OCHOBHBIE MpaBmiia O(GOpMIICHUS TpapUKOB 3aBUCUMOCTEH
(U3MYECKUX BEJIMYUH APYT OT ApyTa.

Camocmoamenvnaa padoma «lloctpoeHne rpadUKOB B COOTBETCTBHUH
C U3yYECHHBIMHU ITPaBUJIAMU C UCHOJIb30BAHUEM I'OTOBBIX TAOJIUIL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMeHmauuu l[leHTpanbHOMU
IPEeIMETHO-METOINYECKOM KOMHUCCHUH 1O OLIEHUBAaHUIO OQOpMIICHUS TpadUKOB

Ha MPAKTHYECKUX TypaX BCEPOCCUNCKOM OJMMITHAJIBI IKOJLHUKOB 10 (usuke [12].

3ansaTe 6. O0padoTKa HEJIMHEHHBIX 3aBHCHMOCTEN: JUHeApU3alus, MOACYeT
IJIOIIAAM OJ IPAa(PUKOM, MOCTPOCHUE KACATEJIbHBIX K rPauky

Jexkyua «JluHeapu3anus SKCIEPUMEHTAIBHBIX 3aBUCHMOCTEM W JpyrUe
rpaduueckue crnocoobl 00pabOTKU JaHHBIXY.

OOcykmaeTcss ~ METOJ ~ 3aMEeHbl  TMEPEeMEHHBIX  NpU  JIMHEeAapU3aluU
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTEN. OOCyxmaeTcss (QU3NYeCKUi CMBICT TLIOIIAN

1o/ rpa)MKOM M YIioBOro Ko3puuueHTa KacaTeabHON K rpaduky.

3anaTne 7. W3mepeHme 3aBHCMMOCTH KOOPAMHATHI TPaHHUIBI 00JIACTH
HAMOKAaHUS OT BpeMeHUu. JInneapuzanusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OyMaxkHOU candeTKu JICHTY AauHoi 30 CM U MIUPUHOM
2—-3 cM. OmycTuTe KOHel OyMa)KHO JICHTHI B BOJLY M BKIIFOUHUTE CeKyHaoMmep. M3yunre
3aBUCUMOCTh KOOPJIMHATHI TPAHMIIBI 00JIACTH, MPOTHUTABIICHCS BOIOHN, OT BPEMEHHU.
Onpenennute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OymMaxHbie candeTku, pyseTka, yamnka [lerpu.

Kpamrxoe onucanue pewenus. CTaBUTCS OINBIT MO HW3YYEHHUIO JIBIKCHHS
rpaHUllbl HaMOKaHus OyMakHou canderku. Hcmonp3yeTcss 3amMeHa NEpEeMEHHBIX
JUTSl JTMHEApU3allii 3aBUCUMOCTH WM TIOCTPOCHHS JIMHEWHOTO rpaduka, KOTOPBIHA
BITOCJICICTBHUH MO3BOJIACT CYAUTHh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomol npakmukyma. [5], 3amaga Ne 32 «Hamoxanue

TKaHW.

3ansTue 8. U3yueHnue ynpyroro rucrepesuca
Ilpakmukym
3adanue. 3akpenuTe ¢ MOMOILBIO 3aKUMa JIMHEHKY Ha ctose. [Ipogenbre 1yxKy

3aKMMa B KOJIbIIO OAHKOBCKOW PE3UHKH. 3allelUTe KPIOUYKOM JUHAMOMETPA KOJIbIIO
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pe3uHku. M3mepbTe 3aBUCHUMOCTH JUIMHBI PE3WHKU OT PACTATUBAKOLIEH CHIIbI
npu Harpy3ke (pacTsbkeHuH) u pasrpyske. [IpoBenute uzmepenus ¢ marom B 0,5 H,
IpU KKIIOM U3MEpeHun aenaite 3anepxkky B 30 c. [loctpoiite rpaduk u3mepeHHON
3aBUCUMOCTH, ONUIIUTE €€ xapaktep. Craenaiite NPEeANoOSOKEHUS O MPUUYUHAX
HaOJI01aeMoi 3aBUCMMOCTH. PaccunTaiite, B Kakux Ipejeiax JISKUT KodDPuimeHt
KECTKOCTH PE3MHOBOrO KOJbLIA. MCHonb3ys IOTy4YEHHBIE [IaHHBIE, PACCUMTAWTE,
KaKyI0 SHEPrUIO MOTJOTHIIA PE3UHKA 33 BPEMS IPOBEACHUS U3MEPEHHUI.

Obopyoosanue. JIuneiika, 3aXUM, JUHAMOMETp C TpenenoM u3Mmepenuit 5 H,
PE3MHOBOE KOJIBIO (Pe3UHKa /1Jisi OAaHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BbIOTHAETCS ONBIT IO U3YUYEHUIO 3aBUCUMOCTH
CUJIBI YIIPYTOCTH PE3UHOBOTO KOJbIA OT €r0 JUIMHBI MPHU MOCTEIIEHHOM YBEIUYEHUN
U MNpU TOCTEIIEHHOM YMEHBIIICHUHM pacTAruBaroiieid cuiabl. HaOmromaercs: siBieHUE
yIPyroro rucrepesuca. JIBe TMOJIyYEHHBIE OSKCIIEPUMEHTAIBHBIE 3aBUCUMOCTU

HaHOCATCA Ha OAUH Fpa(l)I/IK HpOBO,Z[I/ITCH AHAJIN3 IIOJIYUYCHHBIX PC3YJIbTATOB.

3ansitue 9. Haxoxknenume maccbl JIMHeliKM M IINPULIA ¢ [OMOUIbIO
YPABHOBEIIMBAHMS PblUara

Ilpakmukym

3aoanue. Onpenennure ¢ MaKCUMaldbHOW TOYHOCTBIO MacCy IINPULIA U MacCy
JIMHEWKHU.

Obopyoosanue. IlInpun o6bemom 20 M1, TUHEIKA, CTaKaH C BOJIOM.

Kpamxoe onucanue pewenus. K KOHIly JMHEWKH, KOTOpas HCIOJIb3yETCA
B KQUEeCTBE pblyara, nojBelmmnBaercs mnpui. M3mepsercs 3aBUCUMOCTh KOOPAUHATHI
TOYKH ONIOPbI YPAaBHOBEILIEHHOT'O pblyara OT 00beMa Boibl B 1npuie. [1o nomyyeHHbIM
JTAHHBIM OIPEAEIISIIOTCS Macca IIIPUIa U Macca JIMHEHKH.

Onucanue cxooicell pabomel NPAKMUKyMa. PETUOHAIBHBIM 3Tall OJMMIIAAIbI

um. J[x. K. Makcsemna o pusuke, 2014 ., 8 kimace, 3anaga «HenecTpyKTHBHBIN aHATHRY.

3ansaTue 10. U3mepenne ko3¢ dpuuneHTa JHEPreTUHIECKUX MOTEPh MPH OTCKOKE
IAPUKA OT MOBEPXHOCTH

Ilpakmukym

3adanue. IlpoBenurte uccienOBaHUE 3aBUCHMOCTH BBICOTHI OTCKOKa IIapUKa
MOCJIE COYJApeHHs] C TOBEPXHOCTBbIO CTOJAa OT BBICOTHI cOpoca. [IpoBeauTe ombIT

JUIS1 ABYX TUMOB IIapuKOB. Onpenenure xapakTep 3aBUCHMOCTH.
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Obopyoosanue. lapuk s HACTOJBHOIO TEHHHUCA, PE3MHOBBIA MIAPUK
«TIOTIPBITYHY, PYJETKa, MAJIIPHBIN CKOTY.

Kpamroe onucanue pewenus. TIpoBOIUTCS ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa TMOCIe COYJapeHUsi C MOBEPXHOCTHIO TOPU3OHTAIBLHOTO CTOJNA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBOISATCS IS IBYX THUIIOB ITAPUKOB.
JInst pe3aHOBOTO IIApUKa 3aBUCHUMOCTH SIBJISIETCS MPSIMON MPOMOPLUUOHAIBHOCTHIO,
JUISL [IapvKa OT HACTOJBHOTO TEHHUCA 3aBUCUMOCTh HE SBISETCS TaKOBOM.

O6CY>K,ZI&IOTC5I BO3MOJKHBIC ITPUYUHBI ITIOJIYUYCHHBIX PC3YJIBTATOB.

3ansTue 11. Onpenenenne TeM10eMKOCTH TBEPIOTIO TeJla

Ilpakmukym

3aodanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTBIO TEIIOEMKOCTh I'Py3HUKa.

Obopyoosanue. I'py3uk maccoit 50 r, crakan oobemom 0,2 11 ¢ BO/10if KOMHATHOM
TEMIIepaTypbl, EMKOCTb C TOpsiYeid BOJOM, JBa TEPMOMETpPA, Ccal(EeTKH, MOIHOC,
HUTb.

Kpamkoe onucanue pewienus. IIpoBOAUTCS ONBIT IO U3MEPEHUIO TETNIOEMKOCTH
rpy3uKa METOJOM IE€pPeHOoca €ro U3 XOJOAHOW BoJbl B ropsuyro. OieHuBaercs
M3MEHEHHE TeMIIepaTyphl XOJIOHONW BOJABI 3a CUET MOJYUYEHHUS KOJUYECTBA TEILUIOTHI

OT rOpsIYETo IPy3UKa.

3ansaTue 12. U3mMepenune Temneparypbl pyK 3KCIepMMEHTATOPA U JAaBJICHMS,
KOTOPOE MOI'YT CO3/1aTh €ro Jierkue

Ipakmukym

3aodanue. 1) Omnpenenute BHyTpeHHee ceueHue TpyOku. IloacoeaunuTe
K mnpuiy oobemoM 20 mi TpyOKy € MOMEILEHHOM B Hee Kariedl BOIbl. 3aXKMHUTE
HINPHUILL B JTAIOHAX U HarpeBalTe ero TakuM o0pa3oM B TeueHue 5 MUHYT. M3MepbTe
nepeMeleHe kamm no TpyOke. Mcmonp3yss mojydyeHHbIE JaHHbIE, OLEHUTE
TEMIIEpaTypy PYyK 3KcnepuMmeHtaropa. 2) JloxkauTech, KOraa MINpULl CHOBA MPUMET
KOMHATHYIO TeMIiepaTypy. BayBas Bo3gyx B CBOOOJHBIM KOHEl TPYyOKH, U3MEPhTE
nepeMenieHre Karii Mpyu MaKCUMalbHOM JIaBJIEHUU BO3/lyXa, CO3/1aBA€MOM Ha KOHIIE
TpyOku. Mcnonb3yst mosiy4eHHbIE TaHHbIE, OIIEHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE IKCIIEPUMEHTATOPA.

Obopyoosanue. npurr oo6bemom 20 My, TpyOKa OT WH(Y3HMOHHON CHCTEMBI,

BOJIa, JIMHENKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuny oobemom 20 M1 moAcOeIMHSIETCS
TpyOKa C MOMEIICHHON B Hee Karuiel Bojbl. Llnpuil HarpeBaeTcst pykaMu, U3MepsIeTcst
nepeMeIieHne Kamm mo Tpyoke. Ha ocHOBe JaHHBIX O cedyeHUU TPYOKU B oOBeMe
BO3JyXa B IIIPHUIE PACCUUTHIBACTCS TeMIlepaTypa pyK 3KCIEPUMEHTATOpAa.
2) Hcnonws3ys Ty K€ YCTAHOBKY, JKCIEPUMEHTATOP CO3/a€T [aBJICHUE BHYTPU
cBOOOJHOrO KoHIa TpyOku. Karuist Boasl mepememaercs mo TpyOke. Ha ocHoBe
JIAHHBIX O €€ CMEIICHUHM OIEHMBAETCs JaBJIEHHUE, KOTOPOE MOTYT CO3/aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxodxceil pabomsl npakmukyma: 1) B3aKIIOYUTENbHBIA ATam
BCEPOCCUMCKON OJIMMITUAIbI IIKOJBHUKOB, 2023 1., 10 kiacc, 3agaua « HachleHHbIM

nap», myHkT Ne 1 [13, 14].

3ansaTue 13. IdpdexTuBHBI KOIPPUUNEHT KeCTKOCTH cucTemMbl. OnpeneseHune
MoayJisi FOHra npoBoJsioku ¢ noMmombI0 peiyara. OnpeaesieHue npeaesaa ynpyrom
nepopmanmu

Ilpakmukym

3aoanue. Onipenenure ¢ MaKCUMaIbHOM TOYHOCTHIO MOy b FOHTa MPOBOJIOKH.

Obopyoosanue. lllTaTuB ¢ 1ByMs JalKaMmu, MIPOBOJIOKA, JTUHEHKA IepeBsIHHAS
nnuHou 50 M, rpy3sl Maccol 1o S0 T, 1Ba KaHUEISIPCKUX 3aKHAMa.

Kpamkoe onucanue pewenus. JInHelika MOABEIIMBAETCA HA IPOBOJIOKE TaK,
YTOOBI OMYYUIICS CUIILHO HEPABHOIUICUUH phiuar. biIvmkHUI K TOUKE MoBeca KOHEIl
TOPU30HTAIBHOM JIMHEMKHU ONMPAECTCS CHU3Y Ha JIAaNKy wratuBa. K apyromy KOHILY
JMHEWKU TMOJIBEIINBAIOTCS Tpy3bl. M3MepsieTcss 3aBUCHUMOCTh CMEIICHUS KOHIA
JIMHENKH, K KOTOPOMY TOJBEIINBAIOTCS IPYy3bl, OT UX CYMMapHOU Macchl. Ha ocHOBe
MOJYYEHHBIX JAHHBIX U T€OMETPUUYECKUX MapamMeTpOB YCTAHOBKU PaCCUUTHIBACTCS
MonyJib FOHra nmpoBoJsioku.

Onucanue cxooxceti pabomor npakmuxyma. [6], 3agaua Ne 9.30.

3ansaTue 14. U3mepenne ko3 puumeHTa MOBEPXHOCTHOIO HATSIKEHUS METOA0M
OTPbIBA

Ipakmukym

3aoanue. Tlpumymaiite crmoco0 W3MEPEHHS CHIIBI, KOTOpPYIO Tpedyercs
NPUWIOKHUTH K MPOBOJIOYHOW paMKe AJig TOTO, YTOObI OTOPBATH €€ OT MOBEPXHOCTH
Boabl. IIpoBenuTe »SKCHEPUMEHT W OLEHUTE KOIPPHUIMEHT MOBEPXHOCTHOTO

HaTAXKCHUA BOOHBI.
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Obopyoosanue. KioBeta mmpokasi ¢ BOJOH, MPOBOJIOKA, BECHI, HATb.

Kpamxkoe onucanue pewernus. 1IpoBOIUTCS OMBIT MO U3MEPEHUIO CUJIBI OTPHIBA
MIPOBOJIOYHON PaMKH OT TOBEPXHOCTH BOJBI MPH PA3IMYHBIX TEPUMETPaX PaMKH.
[IpoBomuTcs oreHKa Ko PHUITMEeHTa MTOBEPXHOCTHOTO HATSXKCHUS BOJIBI.

Onucanue cxoaxceti pabomol npakmuxyma: [7], 3amaua Ne 331,

3ansaTne 15. OmnpeneneHue TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OnieHUTE BIAKHOCTh BO3/IyXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIIsSIHHASA, MaJIEHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
Ta0auIa 3aBUCUMOCTH JIaBJICHUS HACHIIIEHHOTO Mapa BOJbl OT TEMIIEPATYyPHI.

Kpamroe onucanue pewenus. B nmpoObupKy ¢ BOJION MOCTENEHHO TO0OABIISIOT
KYCOYKHM JIbJla U JOKUIAIOTCSI MOMEHTA BBICTYIUJICHUS Kareilb POChl Ha TTIOBEPXHOCTH
npoOupku. [lo mosydeHHBIM JAaHHBIM O TEMIEpaType TOYKE POCHI C MOMOIIBIO
TaOJIUIBl 3aBUCUMOCTH JIaBJICHUS HACBIIICHHOTO Mapa BOJbI OT TeMIepaTypbl
OMPENIEIIAECTCS] OTHOCUTEINIbHAS BJIAYKHOCTh BO3AyXa B KOMHATE.

Onucanue cxooicett pabomsr npakmuxyma: [8], rimaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpakmukym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHHE
AIEKTPUUYECKUX EMKOCTEH JIBYX KOHJIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJIMTHUECKMX  KOHJIEHCATOPa,  BOJBTMETD,
Oarapeiika, COeJMHUTENIbHBIE TTPOBO/IA.

Kpamxkoe onucanue pewenus. 1IpoBoauTcs OoNbIT MO 3apsiaKe KOHIAEHCATOpa
OT JIpyroro 3apaHee 3apsDKEHHOTO KOHJeHcaTopa. WM3MepsroTcs HampspKeHUs
Ha KOHJIEHcaTopax A0 W Mocie NoAKiIrYeHui. OIeHNBAaeTCsl OTHOLUIEHUE €MKOCTEH
KOHJIEHCATOPOB.

Onucanue cxoxceti pabomot npaxkmuxyma: [6], 3agada Ne 10.22,

3ansiTue 16. U3yueHue npouecca pa3psijiku KOHJAeHCATOpPA

Ilpakmukym

3adanue. VI3yunte 3aBUCUMOCTh HAIPsHDKEHHUS Ha KOHAEHCATOPE OT BPEMEHU
npu ero paszpsiake. OnpenenanTe eMKOCTh KOHAEHcaTopa.

Obopyoosanue. INEKTPOIUTUUECKUN KOHJEHCATOp, BOJBTMETp, Oarapeiika,

CEKYHJIOMEp, COEMHUTEIbHbIE TTPOBO/IA.
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Kpamkoe onucanue pewenus. TIpoBOgUTCS U3MEpPEHHE 3aBUCHMOCTHU
HANPSDKEHUST Ha pas3psDKaIoNIeMcsl KOHJICHcCAaTope OT BpeMeHHu. [lemaercs olieHka
eMKOCTH KOHJeHcaTopa. B kadecTBe CONMpOTHBICHUS ISl pa3psAIKd KOHACHCATOpa
BBICTYTIACT BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooxceit pabomor npakmukyma: [5], 3amaga Ne 10 «3ydenue

cBeToanoaa» (4acth Ne 1).

3ansTue 17. Onpenesenne yieJabHOr0 CONPOTUBJIEHUS MATEPHUAJIa IPOBOJIOKHU

Ipakmuxym

3adanue. Onipenenute yieIbHOE COMTPOTUBICHHUE TIPOBOJIOKH.

Obopyoosanue. JIBa MynbTuMeTpa (B peXuMe BOJBTMETPAa U aMIepMETpa),
COCMHUTENBHBIE  TMPOBOJA, Oarapeiika, o0O0pa3lbl  TPOBOJIOKM,  JIMHEWKA,
MHUKPOMETP.

Kpamkoe onucanue pewenus. Wccnemyemass TpPOBOJIOKA COEAMHSACTCS
MOCJIEIOBATEIBLHO C aMIepMETPOM W TMOJIKIIoUaeTca K Oatapeiike. [lapamnenbHo
Y4acTKy IIPOBOJIOKH MOJIKIII0YaeTCsa BOJIbTMETP. M3 OTHOIIEHUS TOKa3aHUi TPUOOPOB
pPacCUMTHIBACTCA COMPOTUBJICHUE Y4acTKa MPOBOJIOKHU, MOCIE YEro M3MEPSIOTCS €To
TCOMETPUYECKHE pasMepbl. M3 MONMydeHHBIX MaHHBIX OMPEASIICTCS YICITbHOES
COINPOTHBIIEHUE MaTepHala, 13 KOTOPOrO U3TOTOBJIIEHA MMPOBOJIOKA.

Onucanue cxooicei pabomuvl npakmuxkyma: MexayHapoaHas OJUMIIHAIA

1o 3KcnepuMeHTabHON (usuke 2022 r., 3aga4a «Manoe conpoTHUBICHUEY.

3ansaTue 18. N3mepenue BOJIbT-AaMIIEPHOM XapaKTepUuCTUKHU
MOJIYNIPOBOAHMKOBOI0 THOAA

Ilpakmukym

3aoanue. N3mMepbTe 3aBUCUMOCTb CHJIBI TOKa, MPOTEKAIOIIEr0 4Yepe3 AMO/,
OT MOJABAaEMOT0 Ha HEro HampsskeHHus (B MPSAMOM M OOpaTHOM HaIlpaBJiCHUM).
[TocTpoiiTe rpaduk BOIBT-aMIIEPHON XapaKTEPUCTUKH TUOA.

Obopyoosanue. BonbT™MeTp, aMmmepMmeTp, COCIUHHUTENbHBIE TMPOBOJIA,
MOJTYTIPOBOTHUKOBBIN MO/, MaKeTHAas I1JIaTa, IEPEMEHHBIN pe3ucTop, Oatapenka.

Kpamroe onucanue pewenus. IIpoBoaUTCS SKCIIEPUMEHT 10 M3MepeHuto BAX
JIMOJ1a B IPSIMOM M OOpaTHOM HAIpaBIICHUHU.

Onucanue cxooicetl pabomsr npakmukyma: [8], rimaBa Ne 4, mabopaTopHas

pabota Ne 9.
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11 KUIIACC

3ansaTue 1. OueHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJISIONIE MATHUTHOMI
UHIYKIIUY MAaTHUTHOTO 10Jis1 3eMJIu

Ipakmuxym

3aoanue. OueHUTE MOIYJIb TOPU3OHTAIILHOW COCTaBIISIIOIIECH BEKTOpa
MarHUTHOW MHTyKIIMA MarHATHOTO TIOJIST 3EMITH.

Obopyoosanue. Kowmmac, conenoun (nuamerp 10 cMm, 150 BuUTKOB),
7a00paTOpHBI OJOK MUTaHUS, TPAHCIIOPTHP.

Kpamxoe onucanue pewenus. 1IpoBOOUTCS 3KCIEPUMEHT MO OINPEACIICHUIO
MIPOCTPAHCTBEHHON OPUEHTAITMH BEKTOPA MHAYKIIUH MAarHUTHOTO TIOJIS, CO3/1aBaeMOT0
HAa OCH COJICHOMJIA MPU CYNEPIO3UIIUA MATHUTHOTO TOJIs 3€MJIM U MarHUTHOTO TIOJIS
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojieHouaa. [1o aToit 3aBucumMocTu
OTIpEJIEISIETCS.  MOJYJIb TOPU30HTAJIBHOM COCTABJISIONIEH BEKTOpa MarHUTHOU
WHIYKITUA MarHUTHOTO TTOJIST 3eMJIH.

Onucanue cxooicerl pabomer npakmuxyma: [8], rimaBa Ne 4, jmabopaTopHas
pabota Ne 12.

3ansaTue 2. H3MepeHHe 3aBHCHMOCTH BeJMYHUHBI MATHUTHOW WHIYKIIUH
MATHUTHOTIO MOJISI MATHUTA OT PACCTOSHUSA

Ilpakmukym

3aoanue. VI3yunte 3aBUCUMOCTb BETMYMHBI MATHUTHOW WHYKIIMA MAarHUTHOTO
IOJIsL MTOCTOSSHHOTO MAarHuTa Ha €ro IMpOJOJIbHOW OCH CHUMMETPUM OT PACCTOSIHUSA
MEXKY LIECHTPOM MAarHuTa U TOYKOU U3MEPEHUM.

Obopyoosanue. ~ CmapToH ¢  NPEIYyCTAHOBICHHBIM  MPOTPAMMHBIM
obecrieueHUEM ISl U3MEPEHHS BEIWYMHBI MArHUTHOTO TOJISA, HWJIUHIPUYECKUI
MAarHuT, JUHEWKA, MATSIPHBINA CKOTY.

Kpamroe onucanue pewenus. C moMonip0 1aTYNKOB CMapT(HOHA MPOBOJAUTCS
NpsIMOE U3MEPEHUE BEIMYMHBI MArHUTHOM WHIYKIIMM MarHUTHOTO MOJII Ha OCH

MUJIMHAPHUYICCKOIr0O MarauTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HETO.

3ansaTue 3. Had/o1eHne MarHuTHOr0 rucTepe3uca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOTO  MPOBOJIA
Ha I[WIMHAPUYECKYI0 YacTh Janku InTatuBa. [logHecuTte Topel Jankud OJU3KO

K TOJIOKEHUIO JaT4MKa MAarHuTHOTO ToJs MoOuiabHOro Ttenedona. Ilomaiite
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MEKTPUYECKU TOK B TPOBOA. M3MephTe 3aBUCHMOCTH BEIMYMWHBI HWHIYKIIHHA
MarHUTHOTO TIOJII Ha TOpIE JIAKW OT CHJIBI MPOTEKAIOIIETO 4Yepe3 MPOBOJ TOKA.
Jlmst  3TOrO  BHAYaje TOBBINIANTE 3HAYCHHUS CHJIBI  MPOTEKAIOIIETO  TOKa
710 MAaKCUMAJIBHO BO3MOYKHOT'O 3HAUYCHHS, & TIOTOM MTOHIKANTE JI0 HYJIEBOTO 3HAYCHUSI.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHHUS HMCTOYHHMKA TOKA W TMOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIOMINN 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW WHIYKIHH
Ha TOPIIE JIATIKK OT CHJIBI TIPOTEKAIOIIETO Yepe3 MPOBOT TOKA.

Obopyoosanue.  CmapToH C  TPEAYCTAHOBIECHHBIM  IMPOTPAMMHBIM
o0ecrieueHneM Ii W3MEpPEHUs BEJIMYMHBI MAarHUTHOTO TIIOJISA, IITaTHB C JIByMS
JanKaM¥u, OJHA W3 KOTOPBHIX JOJDKHA OBITh JKEJIE3HOW (WM APYro >KeJIe3HBIH
CEpIICYHUK), JTaOOPATOPHBIM WCTOYHUK MUTAHUSA, OJHOXWIBHBIA H30JUPOBAHHBINA
MPOBOJI, BBIACPKUBAIOMIMN MaKCUMaJIbHBIH TOK JIAOOPATOPHOTO HMCTOYHHUKA
MTUTaHUS.

Kpamroe onucanue pewenus. Jlanka mTaTuBa 0OMaThIBAETCS HECKOJIBKUMU
BUTKAMHU TOJICTOTO HM30JMPOBaHHOTO mpoBoga. C momolpl0 J1abopaToOpHOro
WCTOYHHKA MUTAHKS Yepe3 MPOBOJ] MPOITyCKACTCs ANEKTprIeckuii Tok. CHadama TOK
MPOIYCKAIOT B OJHOM HAMPAaBJICHUU C TOCTEIEHHBIM YBEIMYEHHEM CHJIBI TOKa
U ee TOCICOyIONUM  yMEHBIIIEHHWEM, TIOTOM  MPOIEAYpPY  IOBTOPSIOT
JUIsl TIPOTUBOIOJIOKHOTO HampaplieHus Toka. [Ipu 3ToM wu3Mepsercs BelIUYMHA
WHIYKIIMA MarHATHOTO TIOJIS HA TOPIE JAKH INTaTHBA C MOMOIIBIO MOOHIBHOTO
tenedoHa. CTpOUTCS 3aBUCUMOCTh BEIMYUHBI WHIYKIIMA MAarHUTHOTO TIOJIS OT CHJIBI
MPOTEKAIOIEro uepe3 MpoBoja Toka. OOCyKIaeTcsi MOMyYEHHBIN TpaduK U SIBJICHHE

MarduTHOI'O TUCTECPE3nCaA.

3ansitue 4. U3yuenune padoThl JJIEKTPOABUTaTESI M IUHAMO-MAIIMHBI (YacThb 1)

Jexkuyusa «3neKTpoaBUTATENIb U dJIeKTporeHeparop». O0CykmaeTcs UCTOpUs
U300pETeHUs]  DJIEKTPOJBHUTATENII U COBEPUICHCTBOBAHUS €TI0  KOHCTPYKIIUU.
OnuceIBaeTCs BHYTPEHHEE YCTPONCTBO AJIEKTPOJBHUTATENS W DJIEKTPOTeHEpaTopa.

Pa30buparoTcs TeopeTuuecKue 3a1a4u 10 JAHHOU TEME.

3ansitue 5. U3ydyeHue padoThl YJIeKTPOABUTATENS U IMHAMO-MAIIMHBI (4ACTh 2)
Ilpakmukym
3aoanue. 1) [IpoBeauTe Ceprio IKCIIEPUMEHTOB U H3MEPHTE 3aBUCHMOCTD CHIIBI
TOKa, BBIPA0ATHIBAEMOU T€HEPATOPOM, OT BETUYMHBI MOMEHTA CUJIBI, TIPHIIOKEHHOTO

K ero Baiy. 2) [IpoBenuTe ceprio SKCIIEPUMEHTOB U H3MEPHTE 3aBUCUMOCTD BEJTHIMHBI
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HaIpsDKEHUs, TOJAHHOTO Ha JJEKTPOJABHUraTeldb, OT YacTOThl €ro BpallleHHs
Y MEXAaHWYECKOW HATPY3KH €T0 Baja.

Obopyodosanue. INEKTPUUYECKUH MOTOPUUK C PEAYKTOpPOM, HAOOp Ipy30B,
peocTart, COeIMHUTEIbHbBIE IPOBO/IA, JJAOOPATOPHBIN UCTOYHUK NMUTAHUS, MYJIBTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewsenus. ITpoBOASTCS ONBITHI 110 U3MEPEHUIO 3aBUCUMOCTH
CHJIbI TOKa, BbIpa0aThIBa€MOl TEHEpaTopoM, OT BEIMYMHBI MOMEHTA CHIIBI,
IIPUIOKEHHOTO K €ro Baiy. [IpoBOOMTCA ONBIT 1O HM3YYEHHIO CBS3M BEIUYUH
HaIIpSDKEHUS, [OJAHHOTO Ha JJIEKTPOJABMIareilb, OT YaCTOTBl €ro BpalleHUs
Y MEXAaHWYECKOW HATPY3KH €T0 Baja.

Onucanue cxoocux pabom npaxmuxyma: 1) MexayHapoaHas OJUMIIHAIA
1o ’KcnepuMeHTanbHol gusuke 2018 r., 3anaua «MOTOPUUK € pEAYKTOPOMY, ITYHKTbI
NeNe 1-4; 2) MexayHapoaHasi OJUMIIMAJA MO SKCHEpUMEHTAIbHON (pu3uke 2022 r.,
3anaya «DoHapby, myHKThI NeNe 14,

3anaTne 6. MHM3ydeHue 3aBUCMMOCTH MepHoAa KOJeOAHMHA  JIMHEHKH
HA HWINHAPUYECKOI MOBEPXHOCTH OT PAINYCA e¢ KPUBU3HbI

Ilpakmukym

3aoanue. Onpenenute XapakTep 3aBUCMMOCTU NEpHOJa KojaeOaHUW JIMHEWKH,
MOJIO)KCHHOW Ha IWIMHIPUYECKYIO TOBEPXHOCTh, OT pajauyca KPUBHU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3HOTO paauyca (Hampumep, pa3inyHbIe
UJIMHAPUYECKUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. 1lpoBoguTcsi cepusi NPSIMbIX H3MEPEHUN
3aBUCHUMOCTH TIEpHOJIa KOJcOaHUN JTUHEWKH, IOJOKCHHOM Ha IWIHHIPHUYICCKYIO
MIOBEPXHOCTh, OT paguyca KPUBHU3HBI 3TOW MOBEPXHOCTU. VCHOIB3YIOTCS METOIBI

JMHEapu3aluy U rpadiuecKoro aHaan3a SKCIEePUMEHTaTbHbIX JAHHbBIX.

3ansaTne /. H3yuyeHme 3aBHCMMOCTH AMILUIMTYIbl KOJe0aHWH NPYKUHHOIO
MasiTHUKA OT BpeMeHH

Ilpakmukym

3adanue. W3mepbTe 3aBUCUMOCTb AaMIUIMTYbl 3aTyXarolMX KoOJIeOaHH
NPy KUHHOTO MasTHUKa OT BpeMmeHH. [IpoBepbTe rumoredy 00 3KCIOHEHIIHAIHLHOM

XapakTepe MOoITy4YeHHON 3aBUCHMOCTH.
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Obopyoosanue. IlpyxuHa OT TUHAMOMETpA ¢ mpeaenoM usmepenuit 1 H, rpys
Maccoit 150 r, cekyHioMep, IITaTUB ¢ JIANKoW U My TOH, JIMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCA OSKCHEPUMEHT II0 NPSIMOMY
W3MEPCHUIO 3aBUCUMOCTH aMIUIMTYIbl 3aTyXaloluX KoJeOaHWWd MNPy KHHHOTO
MasTHUKa OT BpeMeHu. Ctpourcss rpaduK HUCCICIOBAHHOW 3aBUCHUMOCTH

B JINMHCAPpU30BAHHOM BHC.

3ausaTue 8. U3MepeHne aKTHBHOI0 M PEAKTHBHOI0 CONPOTHUBJIEHHI KATYIIKH
HHIYKTHBHOCTH

Ilpakmukym

3aoanue. Cobepute NEKTPUUECKYIO 1IETTh U3 MOCIEA0BATEIbHO COCIMHEHHBIX
pe3ucTOpa M KATYIIKM WHIAYKTUBHOCTH. lIpoBemutre wu3MepeHue 3aBUCUMOCTH
HaNpsDKEHHUS HA PE3UCTOPE OT YACTOThI MOAABAEMOIO Ha 3Ty LEMb HANPSIKEHHUS.
[Io momy4eHHBIM [AHHBIM OIPEICIUTE AKTUBHOE CONPOTHUBJIECHHE U PEAKTUBHOE
COIIPOTHUBIICHUE KATyIIKU UHIYKTUBHOCTHU. PaccunTaiTe MHIYKTUBHOCTh KaTyIIKH.

Obopyoosanue. KaTymika WHAYKTUBHOCTH, PE3UCTOP C COMPOTUBIICHUEM,
OJIM3KMM K aKTUBHOMY CONPOTHBIICHUIO KATYIIKA UHIYKTUBHOCTU, COCTUHUTEIHHBIC
MPOBO/ia, T€HEPATOP HU3KOM YaCTOThI, OCHWIIIOTpad UM BOJBTMETP MEPEMEHHOTO
HaIPsKCHUSL.

Kpamxoe  onucanue  pewenus.  CoOupaerca  dleKTpUYecKass  Ielb
Y3 TMOCJIENOBATEIIbHO COCAMHEHHBIX PE3UCTOpa M KATyIIKM WHIYKTUBHOCTH.
Ha »1y wnenep mnomaerca mniepeMeHHOE HampsbkeHue. I[IpoBogurtcss u3MepeHue
3aBUCUMOCTH HAIIPSDKEHUST HA PE3UCTOpPE OT YacTOThl IOAABAEMOIO0 Ha ILElb
HanpspKeHUs  (aMIUTUTyAa — HampsDKEHUsT Ha  BCeM  [eMUM  MOCTOSIHHA).
[To HU3KOUacTOTHOM oOJacTH Tpaduka ompenensieTcss aKTUBHOE COMNPOTHBIICHHE
KaTyIIKH UHIYKTUBHOCTH, 11O BBICOKOYAaCTOTHOW YaCTH ONPEAEISAETCS UHAYKTUBHOCTD

KATYLIKH.

3ansrTue 9. 3Byk. Ocunsuiorpamma 3Byka. CrnekrTp 3Byka

Jekyusa «BBeneHne B DKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOIATCS OCHOBHBIE
noHATUA aKycTuku. OOcyXkaaercs MeXaHHMKa pacHpOCTPaHEHUs aKyCTHYECKHX
KojeOanuil. BBomurca moHsTHE TOHA M 00epTroHa. OOCYXIAaOTCS METObI
UCCJIETOBaHMSI 3ByKOBBIX CUTHAJIOB.
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Ipakmuxym

3aoanue. llpoBeauTe CEpUI0 HKCIEPUMEHTOB IO 3alHCH OCHHILIOTPaMM
U CIIEKTPOB TJIACHBIX 3BYKOB OJHOM 4YacTOThl. ONMIIWTE OCHOBHBIE OTIMYHS
B OCIIMUJIOTpaMMax JUIsl pa3HbIX TJIACHBIX 3BYKOB. OTBETHTE HA BOIIPOC, JOCTATOYHO
JIM JIJ1s1 ONTMCAHUS KaKOT0-JIM00 3ByYaHUs! OJJHOM JIMILb CIEKTPOrPaMMBbI?

Obopydosanue. IlepcoHanbHBI KOMIIBIOTEp ¢ MHUKPO(QOHOM Wi cMapTdoH
C MPEyCTaHOBJIECHHBIM TPOTPAMMHBIM 00ECIICYEHUEM.

Kpamxoe  onucanue  pewenus. lIpoBomuTcs  cepust  SKCIEPUMEHTOB
[0 TOJIYYEHUIO OCHWUIOIPAMM M CIHEKTPOB TIJIACHBIX 3BYKOB OJIHOW YaCTOTHI.
[IpoBOAUTCS CPABHUTENBHBIN U KAYECTBEHHBIN aHAIN3 OCUMIIIOTPAMM M CHEKTPOB.

Onucanue cxoxcei pabomuvl npakmukyma: MexayHapoaHas OJIMMIIMAIA
0 3KcnepuMeHTabHOM ¢u3uke 2017 1., 3amaya «AKYCTHYECKHE PE30HATOPBI»,

gacTth No 1.

3ansTue 10. CTosiune MexaHn4yecKkune BOJIHBI

Jekyua «Crosurie MexaHndeckue BOJIHBDY. OOCyX/IaeTcs MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOM cpejie. PaccMaTpuBaroTcss mpuMephbl pa3IMYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tlopyiite B mpoOUpPKY Tak, 4TOOBl OHA Haudajna 3Bydarb. [IpoBemute
U3MEpEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 00EPTOHA BO3AYILIHOTO
cToyi0a B MPOOUPKE OT BBICOTHI ATOTO cTOsI0A. J[JI1 U3MEHEHUsT ITTMHBI BO3AYIIIHOIO
cToJ10a 3anmoJIHsANTe TPOoOUpKY BojioM. OnpeeauTe CKOPOCTh 3ByKa B BO3IyXeE.

Obopyoosanue: TlepcoHANbHBI KOMIBIOTEP ¢ MHUKPOPOHOM WM cMapT(oH
C MPEeTyCTAaHOBJICHHBIM ITPOTrPAMMHBIM OOEeCTIeYeHHEM, MPOOHUPKa, BOJIa, IMHEHUKA.

Kpamxoe  onucanue  pewenus. 1lpoBoguTcs cepusi  SKCIEPUMEHTOB
M0 M3MEPEHUI0 aKyCTHYECKOTO0 CHEKTpa 3By4YaHUs MPOOUPKH, BO3HUKAIOIIETO
py BAyBaHWHM B Hee Bo3ayxa. CTpouTcsl TUHEApU30BaHHBIN TpadUK 3aBHCHMOCTU
YacTOThl OCHOBHOTO TOHAa M TMEpBOro o0OepTOHAa OT BBICOTHI BO3AYLIHOTO
ctonba B mpoOupke. [lo MmodyyeHHbIM JaHHBIM OIpPENENSIETCS CKOPOCTh 3BYyKa
B BO3/yXeE.

Onucanue cxooiceti pabomuvl npakmukyma: MexnayHapoaHas oJauMIuaza
no skcnepuMmeHtanbHoN ¢usznke 2017 1., 3amada «AKYCTHUYECKHE PE30HATOPHD»,

qgacTth No 2.
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3ansaTue 11. U3mepeHue nokasareJisi NpeJIOMJIEHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnipeaenuTe MoKazaTesb NPEIOMICHUS CTEKJISTHHOM TIAaCTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKI0, MWUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEWUKH, ITATUBBI C JJAaIKOU U My (PTOM.

Kpamxoe  onucanue pewenus. IlpoBomutcs cepusi  IKCIEPUMEHTOB
10 U3YYEHUIO MEepEHAIIPaBICHUs Jyya CBETa, MaJA0LIEro Ha OOKOBYIO IMOBEPXHOCTh
MPEIMETHOIO CTEKJa, B 3aBUCMMOCTH OT BBIOpDAHHOTO yrIiia majieHus. Beraucnsercs
MOKa3aTellb MPEJIOMJIIEHUSI MaTepuaa IIACTUHBI.

Onucanue cxooiceti pabomwvl npakmuxyma: MexIyHApOAHAs OJMMIIAAIA
no osKkcrnepuMeHtanbHol (usuke 2021 r., 3amaya «OTpaxkeHue, MpeIOMIICHUE
Y IIPOITyCKaHME, IyHKT Ne 4.

Ilpaxkmukym Ne 2

3adanue. Onpenenute ¢ MaKCUMaJIbHOW TOYHOCTBIO MTOKA3aTENb MPEIOMIICHUS
MaTtepuaa Mpu3Mbl.

Obopyoosanue. [lpuzma, nazepHas ykaszka, TPaHCTIOPTHUD, IIITATUBBI.

Kpamroe onucanue pewenus. 1lpoBoAMTCS ONBIT 1O  HU3MEPEHHUIO
MUHHAMAJIBHOTO yIja OTKJIIOHEHUS JIa3€pHOro Jiydya TPEYroJIbHOM paBHOCTOPOHHEN
npusmoi. Ilo mosyuyeHHOMY 3HAaYEHMIO yIJla PACCUMTHIBAETCS IOKAa3aTellb

MMPCIIOMJICHUS ITPHU3MBIL.

3ansiTue 12. [lo1HOe BHYTPeHHEe OTPaKeHHe

Jekyua «Ilpumenenne d¢ddexra NOTHOTO BHYTPEHHETO  OTPAKEHMS
B m3MepeHusix». OOcyxmaercs 3(Q(GEeKT TNOJHOIO0 BHYTPEHHErO OTPaKECHHS.
OnuceiBalOTCST MPUEMBbl 1O HCIOJIB30BAHUIO ATOr0 3(Qexrta npu MNPOBEACHUU
ONTUYECKUX NU3MEPECHUM.

Ilpakmukym

3adanue. Onipeenute nokasareib PEIOMIICHUS MaTepuaia Ipru3Mbl.

Obopyoosanue. CTeKJIsTHHASA TIPU3Ma, Ja3epHAas YKa3Ka, JMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoIuTCsl ONBIT 1O HaOMOACHUIO 3PdeKTa
MOJIHOTO BHYTPEHHETr0 OTPa)KE€HUs CBETa, KOTOPBIA PacHpoCTpaHseTCss B IMPU3ME.
W3mepsitoTcss mapameTpbl, NpU  KOTOpbIX JocTturaerca 3ddexr. Beramcngercs
MIOKa3aTellb IPEJIOMIIEHUSI MaTepraa MPU3MBbI.

Onucanue cxodcei pabomuvl npakmukyma. MexayHapoaHas OJUMIIHNAIA

10 ’KcnepuMeHTaabHoi pusuke 2021 r., 3amxaya «J{ucnepcus», mynkt Ne 1 [16].
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3ansitue 13. IlpoBepka ¢opMy/abl TOHKOI JHMH3BI € TOMOIIBI) MeETOJA
napajiakca, NPUMEHEHHOI0 JIsl OnpeaeIeHUs M0JI0OKeHUsI H300paKeHus

Ipakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE paCCTOSHUE
coOMparone JTUH3HI.

Obopyoosanue. Cobuparorias JMH3a, ONTHYECKAs CKaMbs (JTMOO MEepHas JICHTa
Y KpEIUICHHE JIJIs JIMH3BI), IBE UTJIBI OT IIIPHIIA (CO CTOUEHHBIM OCTPUEM ), IUTACTHIIVH,
TOUYCYHBI UICTOYHHK CBETA.

Kpamrxoe onucanue pewenus. OOcyxnaercs u AeMOHCTpupyercs 3pdeKkt
napaakca. M3ydeHHbIl 3(Q(dEKT HCHoJb3yeTcd Il ONpPEeAeiCHUS MOJIOKEHUS
U300paXKeHHsI NCTOYHUKA CBETa C MaJIOH CBETUMOCTBIO, IOJIYYEHHOTO C MOMOUIBIO
coOuparomieil auH3bl. [l0 HECKONBKMM ONBITAM PACCUMTHIBAETCA (POKYCHOE

PaCCTOAHUC JINMH3EI.

3anstue 14. U3mepenue GoKyCcHOro paccTOsIHUS paccenBalolleil JUH3bI

Ilpakmukym

3adanue. Onpenenantre ¢ MaKCUMaJbHOW TOYHOCTHbIO (POKYCHOE PaCCTOSIHHUE
PACCEHUBAIOIIECH JIMH3HI.

Obopydosanue. PacceuBaromias JMH3a, coOMparolias JIMH3a, ONTHYECKas
CKaMbsl (TMOO MepHas JIEHTa W KPEIUIeHWs ISl JIMH3), JUCT KapTOHA, HOXKHUIBI,
TOYEUYHBIN HICTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6cyxnarwTcs nNpuemMbl u3MepeHus: (OKyCHOTro
paccTosiHMsL ~ paccenBarolmie  JuH3bL.  [IpoBOOMTCA  ONBIT 1O  IMOJMYYEHHIO
JEHCTBUTENBHOTO N300paKeHUsI B paCCEUBAIOIIEH JIMH3€E IIyTEM CO3/IaHUS C IOMOIIIBIO
coOuparomedl  JMH3bl MHUMOTO HCTOYHHMKA JUJII  pPAcCEUBAIOIIEH  JIMH3BI.
Takxe NPOBOIUTCS OMNBIT MO HAOMIOJECHUIO PACXOASIIErocs CBETOBOIO ITyuKa,
00pa30BaHHOIO CBETOM, H3JIyYEHHBIM TOYEYHBIM HMCTOYHUKOM M MPOIIEIIINM
Yyepe3 pacceuBarollylo JIMH3Y, Ha KOTOpYIo HakjieeHa auadparma. ITo pesynpratam
MOJIYYEHHBIX HSKCIIEPUMEHTOB pACCUMTHIBACTCS ONTHYECKas CUJia paccerBarollen
JIMH3BI.

Onucanue cxooiceii pabomsr npaxmuxyma: [8], rmaBa Ne 5, maGopaTopHas
pabota Ne 12.
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3ansiTue 15. OnpenesieHne JJIMHBbI BOJIHBI JIA3€PHOT0 M3JIy4YeHHUsI ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpugymaiiTe H3KCIEPUMEHTATIBHYIO YCTAHOBKY, MO3BOJISIONIYIO
HaOMOMaTh WHTEPHEPEHIIMOHHYIO KAapTHHY OT CBETOBOTO W3IyYCHHs Jia3epa.
OmnpenenuTe AJIMHY BOJIHBI U3ITYYSHUS JTA36PHON YKa3KH.

Obopyoosanue. JlazepHas ykazka, HUTKa, (poibra, OyJiaBKu, SKpaH, pyjeTKa.

Kpamkoe onucanue pewenus. JIBymsi CBSI3aHHBIMH HHUTKOW OylaBKaMu
MIPOKAJILIBAIOTCS JIBa OJM3KOPACIIONOKEHHBIX OTBEPCTUS B AJIFOMUHUEBOU MHUILIEBOM
domnbre. IlomyueHHbIE OTBEPCTHS OCBEIIAIOTCS JIa3epHBIM IydykoM. B mporenmem
cBeTe HaOmoaeTca narepdepeHirontas kaptuHa. [1o paccTosHUIO MeX Ay OJIOCAMU
HHTEP(PEPEHITMOHHON KapTUHBI M PACCTOSHHUIO MEXIY OTBEPCTHSIMU B (OJIBIE
pacCUMTHIBACTCS JJIMHA BOJIHBI CBETA B JIAa3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  npakmukyma:  3aKIIOYUTENBHBIN  ATan
BCEPOCCUMCKON OJIMMITHAIBI MIKOJIBHUKOB 1o pusuke 2000 1., 11 kmace, 3amaga Ne 1.

3austue 16. U3yyeHue cnekTpa cBeTa pPa3jiMYHbIX UCTOYHMKOB C MOMOIIbIO
AU(PPAKIUOHHON pelIeTKH

Ilpakmukym

3aoanue. llpunymaiite, cOGEpUTE U OMUILNUTE FIKCIIEPUMEHTAIBHYIO YCTAHOBKY,
MO3BOJISTIOITYIO MOTYYUTh ONTUYECKUI CIIEKTP U3TYUYCHHSI CBETA Pa3IMYHbIX HCTOYHHUKOB.
[IpoBenute vccaea0BaHue CIEKTPOB MPEIJIOKEHHBIX BaM UCTOYHUKOB CBETA.

Obopyoosanue. JludpakunoHHas pemierka, poHaph ¢ JamMIoi HaKalIuBaHUS,

CBETOJAMOHBIN (hOHAPD, Ta30pa3psIHaAs JIAMITIOYKA, SKpaH, tuadparma, MepHas JIHTA.

Kpamxoe  onucanue  pewenus. 1IpoBoauTcs cepusi  IKCIEPUMEHTOB
no HaOJIOJACHUIO ONTHUYECKUX CIEKTPOB M3IYyUYCHHS HCTOYHHUKOB CBETa pa3HOU
npupoAsl. [IpoBoauTCS CpaBHUTEIBHBIN U KOJIMYECTBEHHBIN aHAIIU3 ATUX CIIEKTPOB.

Onucanue cxooiceti padomwvl npaxkmukyma: MexayHapoIHas oOJIUMIUaga
1o skcnepuMeHTabHON (pusuke 2018 r., 3amaua «CiexTpy.

3ansaTue 17. UcciienoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBeYeHHUs CBEeTOIM0/1a
OT CIWJIbI POTEKAIONIET0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3mMepbTe 3aBHCUMOCTh HHTCHCHUBHOCTH CBCUCHHS CBETOJIMOJA
OT CHJIBI TpOTEKaIero 4yepe3 Hero Toka. Omnpenenure XapakTep H3MEpPEHHOU

3aBHUCUMOCTH.
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Obopyoosanue. Ceromuoj, MOKCMETp (WM cMapTPoH C  JATIYUKOM
OCBEIICHHOCTH), JabopaTopHbId 00K muTanws (Wi nBe Oartaperiku AA, peoctar
U MYJBTUMETP), COCAUHUTEIbHBIE TIPOBOJIA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS HKCHEPUMEHT IO MPSIMOMY
U3MEPEHUIO 3aBUCHUMOCTH WHTEHCHUBHOCTH M3JIy4YCHHMs] CBETOIMOAA OT CHJIBI
npoTeKarolero 4depe3 Hero Toka. CTpouTcss rpaguK MOTYyYEHHOW 3aBHCHUMOCTH.

OrnpenensieTcs xapakTep 3aBUCUMOCTH.

3ansaTue 18. HabGawaenune wu30MpaTeJbHOCTH BHYTpeHHero ¢oro3rddekxra
K JJIMHE BOJIHBI CBETa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAMMPOTHUB Jipyra. 3yuuTe siBieHue
BO3HUKHOBEHHUs (OTOTOKAa B OCBeIIaeMoM cBertoauozae. Jiig 3Toro wusmepbTe
3aBUCUMOCTH CHJIbI (DOTOTOKA OT HAIPSKEHUSI HA CBETOJMO/IE, BBHIMOJHSIOMIEM POJIb
MCTOYHMKA cBeTa. [loBTOpWUTE OMNBIT, MPUMEHSS B KA4E€CTBE HCTOYHUKOB CBETA
CBETOAMO/bI, JAIOIIME CBET C Pa3HbBIMH JJIWHAMU BOJH. Onpenenure ycCiaoBus,
MIPU KOTOPBIX B OCBEIIIAEMOM CBETOMO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbsl CBETOJMOIOB Pa3HBIX IIBETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK MUTaHUSI CBETOAMOA-OCBETUTEIISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. ]IBa cBeToamona yCTaHABIWBAIOTCA HAIMPOTHUB
Ipyr apyra. Yepe3 OOMH CBETOIMOJ MPOMYCKAETCS TOK OT MCTOYHUKA IMHUTAHUS.
N3yyaeTcsi siBIeHWE BO3HUKHOBEHUS (OTOTOKA BO BTOPOM  CBETOAMOJIE.
OOnHapyxuBaercsa, 4To (POTOTOK BO BTOPOM CBETOJMOJIC BO3HUKAET TOJIBKO
IIPA OCBEIIECHUH €r0 CBETOJIMOJIOM C JJIMHOW BOJIHBI, MEHBIIEH WM PAaBHOW [JIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbBIN CBETOIUO/I.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoIHas OJUMIIHAIA
1o ’KcnepuMenTaibHoi pusuke 2020 r., 3agaga «Onromapa» [17].
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MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU «OCHOBbBI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKU ITPO®UJIb)»

JIMYHOCTHBIE PE3YJIBTATBI

B cpepe epadsicoanckozo ocnumanusi:

TOTOBHOCTb BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEPECAX I'PaKIaHCKOIO
o0I1IecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpraHU3allliM;

YMEHHUE B3aHMOJEHCTBOBATh C COLUMAIbHBIMH MHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIUSMU U Ha3HAUCHUEM.

B cghepe nampuomuueckozo éocnumanusi:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH.

B cgpepe oyxoeno-npascmeenrnozo éocnumanusi:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaThb  CUTyallMl0 W  [PUHUMATh  OCO3HAHHbIE
pELICHUsl, OPHEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YUEHOTIO;

OCO3HaHUE JJUYHOT'O BKJIa/la B IOCTPOCHHE YCTOMYUBOTO OYIyLIETO.

B cpepe acmemuueckozo ocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHUKY HAyYHOTO TBOPYECTBA,
npuCyIero GU3n4IecKoit Hayke.

B cghepe mpyoosoco éocnumanusi:

UHTEpEC K pas3nuuHbiM  cepam  npodecCHOHANbHOW  JEATEIbHOCTH,
B TOM YHCJIE€ CBSI3AHHBIM C (PU3MKON M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(bU3KMKHN Ha MIPOTSKEHUH BCEH KU3HU.

B cghepe sxonocuueckozo éocnumanus:

C(POPMHUPOBAHHOCTDh  DKOJIOTHUECKOM KYJBTYpbI, OCO3HaHHE TJI00ATBLHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOeMm;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOILIEH CpElle HA OCHOBE
3HAHHUA LEJIeH YCTOWUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacuIMpeHne onbITa AeITeIbHOCTH 3KOJIOTUYECKON HAIIPABICHHOCTH HAa OCHOBE

UMEIOITUXCS 3HAaHUHM 110 (hUBHUKE.
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B cghepe yennocmu nayunoeo nosnanus:

chOpPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAay4YHOW JesATEeIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4YeHUs! (PU3UKU OCYIIECTBIATh MPOEKTHYIO U HMCCIEIOBATENbCKYIO NEATEIbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIbTATbI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIC y4eOHbIEe [IelCTBHS:

Bba3oBble Jornueckue 1eMCTBUA:

CaMOCTOSTEIIbHO dbopMyIUpPOBAThH u aKTyaJIM3UPOBATh po0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LEM JACATEIbHOCTH, 3aJaBaTh IMMAPAMETPbI W KPUTEPUM HX
JIOCTHKCHUS

BBISBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pAaCCMATPUBAEMBIX (PU3HMUIECKUX
SIBIICHUSIX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMBbl C YUETOM aHAIM3a UMEIOITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIBLHOCTH,

KOOPJAMHUPOBATH U BBITIOJIHATH Pa0OTy B YCIIOBHSAX PEaIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATb KPCATHUBHOC MBIIIJICHUC IIPHU PCIICHNUU )KU3HCHHBIX HpO6HeM.

ba3oBble ucciieqoBare1bCKue AeiCTBUA:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATHUSMU M METOJaMHU
bu3nYecKoil HayKH;

BJa/Ie€Th HaBBIKAMU Y4E€OHO-HMCCIIEIOBATEIIbCKOW U MPOEKTHOM JESTEIbHOCTH
B 00yacTy (pU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY
METO/IOB peuieHust 3a1ad (U3HUYECKOro COJEpXKAHMS, NPUMEHEHHIO pPAa3IMYHbIX
METO/IOB [TO3HAHMS;

BJIAJCTh BUJAMHU  JICSATEIBHOCTM 1O  MOJYYEHUIO HOBOTO  3HaHWUS,
€ro MHTEpIpeTalui, NpeoOpa3oBaHUIO W TMPUMEHEHHIO B Pa3IUYHbIX Y4EeOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PEIICHHUs, HAXOAUTh apTYMEHTHI JJIs J0Ka3aTelIbCTBA CBOUX

YTBEPKIAEHUM, 3a1aBaTh MAPAMETPHI U KPUTEPHUH PEILLICHHUS;
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aHAIM3UPOBaTh IOJIyYEHHbIE B XOJ€ pEIIEHUs 3aJa4d  PE3yJIbTaThl,
KPUTUYECKHA OLIEHHBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIOBHUSIX;

CTaBUTh M (opmMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;

yMEThb TEPEHOCUTh 3HAaHUSA 1O (u3MKe B NPAKTHUECKYIO 00JIaCTh
XKU3HEJEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC TOAXO/IbI U PEIICHHUS;

CTaBHUTb HpO6JI€MBI " 3a/1a4u, JOITYyCKaromue aJJbTCPHATHUBHBIC PCIICHMA.

Pabora ¢ undpopmanmueii:

BJIAJCTh HABBIKAMH TOJyYeHHUS WHGOpMauK (U3HIECKOTO COJCPIKaHUS
U3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISTh MOMUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIpETAlMi0 HHPOPMALUU PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBICHHUS;

OIICHMBATh JIOCTOBEPHOCTH UH(OpMAITHH;

UCIIOJIB30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOMI0JICHUEM TpeOOBaHUN APrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M HJTUYECKHUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30MacHOCTH;

CO3aBaTh TEKCThI (DU3UYECKOTO COJICPIKAHUS B PA3TUYHBIX (popMaTax ¢ yueToM
Ha3HaueHUs MHGOPMAIMKM U 1EJIEBON ayJAUTOPHH, BHIOWpAas ONTUMAIBHYIO (OopMy

MNpCaACTAaBJICHUSA U BU3YAJIN3allUU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBUSA:

OCYIIECTBIISATH OOIIIEHNE BO BHEYPOUHOM JACIATEITBHOCTH;

pacro3HaBaTh NPEINOCHUIKH KOHQIMKTHBIX CUTYAIUH U CMATYaTh KOH()IUKTHL,

pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPE/ICTB;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBHUIYaTbHON
paboThI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX JCHCTBHHA C Y4€TOM OOIIHMX

HHTCPECCOB U BO3MOXKHOCTEM KaXXI0I'0 4JICHA KOJIJICKTHUBA,
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IPUHUMATH (S 51 COBMECTHOM JESITEIIbHOCTH, OpraHU30BbIBATH
U KOOPJMHUPOBATH ACUCTBUS IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBHIA,
pacnpenensaTh poJid C YYETOM MHEHUM YYACTHHKOB, OOCYXKIAaTh pE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4E€CTBO CBOETO BKJIAJa U KaXX/I0I0 YYaCTHUKA KOMAaHIbI B OOILIMIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHMBaTh HJEW C NO3WLUHA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETUUYECKOE IOBEJECHUE B  Pa3JIMYHBIX

CUTyalnu:Aax, IpoOABJIATE TBOPUYCCTBO U B006pa)KCHI/I€, OBITH HMHHUIIWMAaTHUBHBIM.

PerynsiTuBHbIe YHUBeEpCaJIbHbIE yUeOHbIEe HeiiCTBUS:

Camoopranu3anus:

CaMOCTOATENILHO OCYIIECTBIIATh IO3HABATEIBbHYIO JACSITEIBHOCTh B 00JaCTH
(bU3HUKY, BBISBISATH TPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJILHO COCTaBIISATh ILJIAH PEIICHHS PACYETHBIX M KAUYECTBEHHBIX 3a/a4,
IUIaH BBINOJIHEHUA MPAKTUYECKOM pabOThl C Y4YE€TOM HUMEIOIIHUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYAIIUIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

Jenath OCO3HAHHBIM  BBIOOp, AaprymMeHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OILICHUBATh MTPUOOPETECHHBIN OTIBIT;

croco0CTBOBATH (DOPMUPOBAHUIO U MPOSBICHUIO IPYIULIUU B 00J1acTH (DU3UKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh HaBBIKAMH ITO3HABATEIBHON PeISKCHUU KaK OCO3HAHHUS COBEPIIAEMbBIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

WCIIOJIB30BATh MPUEMbI pedIeKCHH JUIsl OIEHKH CUTYAaIlMH, BEIOOpA BEPHOTO
peLICHHS;

yMETh  OIIEHMBaThb PUCKA U  CBOECBPEMEHHO IMPUHUMATh  PEUICHUA

10 NX CHUXKCHHIO,
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IIPUHUMATh MOTHMBBI M AapPryMEHThl JPYIMX I[PH AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH,

IPUHUMATh ce0sl, HTOHMMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHThl JPYIMX I[PA AaHAIU3E pe3yJbTaTOB
NEeATEIbHOCTH,

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kracca oGy4qaronuiicst HQy4uTCs:

NOHUMAaTh 3HAYEHHE OMMUCATENbHOW, CHCTEMATH3UPYIOIIEH, OOBICHUTEIHHOM
U TMPOTHOCTUYECKON (YHKIMI (PU3UYECKOW TEOPUUM — MEXAHUKH, MOJIEKYJISIPHOU
¢u3MKKM W TEPMOAMHAMUKH, pOJIb (PU3MUECKOH Teopun B (OPMUPOBAHUU
NPEACTABICHUN O (PU3NUECKOW KapTUHE MUPA;

pasnuyaTh yCJIOBUS NPUMEHHUMOCTH H3YUYEHHBIX MOJENeH (QU3NYECKUX Teln
Y TIPOLIECCOB (SIBICHUN);

paznuyath ycioBUs (TpaHUIBl, O00JAacTH) TNPUMEHUMOCTH H3YUYEHHBIX
¢u3nyecKuX 3aKOHOB, NMOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB
Y OTPAaHMUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh W OOBIACHATH MEXAaHWYECKUE, TEIUIOBBbIE, D3JIEKTPUUECKUE
IIPOLIECCHI W SIBJICHHUS, HCIIOJb3YysS OCHOBHBIE ITOJOKEHHUS W 3aKOHBl MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpPHH, MOJEKYJISIpHOW (PU3MKKM U TEPMOJUHAMUKHU,
AIIEKTPOIANHAMHUKH;

aHaAJIM3UPOBaTh M OOBSCHATH (PU3NUECKHE SIBICHUS, HCIOJIb3YsS OCHOBHBIC
MOJIOKEHUS U (PU3HUECKHUE 3aKOHBI;

ONHUCHIBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIOJIb3Yys HEOO0XOAMMBbIE
BEJINYMHBI,

OOBSACHATh OCOOCHHOCTU MPOTEKAHUS U3yYaeMbIX (PU3UUECKUX SIBICHUI;

MIPOBOJIUTH HUCCJICJAOBAaHHE 3aBUCHUMOCTH OJHOM (PU3NUYECKOW BEJIIMYMHBI
OT JPYyrod C HCIOJIB30BAHUEM IIPSAMBIX M3MEPEHUM, NPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pe3yJbTaThl MOJYyUYEHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJI€ TPa(PUKOB C yUETOM a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHU, 1enaTh
BBIBO/IBI T10 PE3YJIbTATAM HCCIIEIOBAHNS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (U3HUECKUX BEJIMYHH, IPU 3TOM BBIOMpATh
ONTUMAJIbHBIA METOJ M3MEpPEHUs, OIIEHMBATh aOCOJIIOTHbIE W OTHOCHUTEJIbHbBIE

MMOTPCIIHOCTH IIPAMBIX 1 KOCBCHHBIX I/I3MepeHI/If/‘I;
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MPOBOJIUTH OMBITHl 1O MPOBEPKE MPEIIOKEHHON THNOTE3bl: TUIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OAKCIEPUMEHTAIBHYIO  YCTaHOBKY, aHAJIM3UPOBATH
MOJIyYeHHBIE PE3YJIbTATHI U JICNIaTh BHIBOJ O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOI0/IaTh MpaBuiia OE30MacHOrO TpyAa MNpU MPOBEICHUU HCCIETOBAHUMN
B paMKax  MpakTUKyMa W  Y4eOHO-HUCCIEAOBATEIbCKOM  JeATEeIbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIa0OpaTOPHOro 000PYI0BAHMS;

pemaTh pacueTHBIC 3aJa4M C SIBHO 3aJJaHHOW W HESBHO 3aJaHHOUN (Ppu3ndeckoi
MOJICJIbIO: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBHIOOpP (hHU3MUECKOM
MOJIEJIM, OTBEUarollell TpeOOBaHUSAM 3a7aud, NPUMEHSATH (QOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTHM W TMOCTYJAaThl (PU3NYECKUX TEOPUH TMPU  HCIOJIH30BAHUU
MaTEeMaTHYECKUX METOJOB pEIIeHUs 3adad, MPOBOJUTH pacdeThl Ha OCHOBAHUU
UMEIOIINUXCS JTaHHBIX, AHAJIU3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATH METOJIbI
pelIeHus C YYE€TOM MOJYyUYEeHHBIX PE3yJIbTaTOB;

peraTh Ka4yeCTBEHHBIC 3a/1aud, TPEOYIOIINEe MPUMEHEHUS 3HAHWN W3 Pa3HBIX
paszznenoB Kypca (U3HKM, a TaKKe HHTETpalliud 3HAHUM W3 JPYTruX MpeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYCCKYIO IIETIOYKY PaCCyKICHUN
C OMOPOY Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS;

WCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS TSI OOBSICHEHHSI OCHOBHBIX TIPHHIIUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB;

aHAIM3UPOBaTh U OIICHUBATH TOCIEJCTBUA OBITOBOM M IMPOU3BOACTBEHHOM
JEATEeIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (DU3MYECKUMHU TMPOIECCaMH, C TO3UIIMMA
HKOJIOTHYECKOM 0e30macHOCTH, MPEICTaBICHUMA 0 paIrMoHAIIbHOM
MPUPOOTNOIB30BAHUN, 4 TaKXKE Pa3yMHOM MCIOJb30BAaHUU JIOCTHKEHUN HAyKH
Y TEXHOJIOTUH ISl JAIbHEHIIIEr0 Pa3BUTHS YEJI0OBEUECKOro OOIeCTBRa;

OPUMEHSTh Ppa3IMyHbIe CIMOCOObI paboThl ¢ uHboOpMaIrmel (HU3NIECKOro
CONIep)KaHUSI C WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCIIOJIB30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU IS TOMCKa,
nepepadoTKi M TPEAbSIBICHUS Y4YeOHOW M HAy4HO-TIOMYJSIpHOW uHMOpMaIuwy,
CTPYKTYPUPOBAaHHS W HMHTEPIIPETAIIMU HHPOPMAIIUH, TIOJYYCHHOH W3 Pa3IMYHBIX
WMCTOYHUKOB, KPUTUYECKHA aHAIM3UPOBATH MOJIy4aeMyr0 MH(OpPMAIUIO U OIEHUBATH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHAJIM3a
MCTOYHUKA HH(POPMAIINH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE W TTO3HABATEIIbHBIE YMEHHSI CaMOCTOSITEIIHHOTO
MpUOOPETEHUST HOBBIX 3HAHMK B TIPOIECCE BBITIOJHEHHS] MPOEKTHBIX M Y4eOHO-

HCCICAOBATCIbCKHUX pa60T;
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paboTaTh B rpyIIie ¢ UCIOJHEHUEM PA3IMYHbIX COLIMAIBHBIX POJIEH;
OpOSIBIATh MOTHUBALIMIO K Oynaymed mnpodecCHoHaIbHON —JIeATENbHOCTH

0 CIIEIUATBHOCTSIM (PH3UKO-TEXHIHIECKOTO TTPODHIIS.

K konny 11 kracca oGy4daronuiicst HQy4uTCs:

NOHUMATh POJib (PU3MKK B SKOHOMUYECKOH, TEXHOJOTMYECKOW, COIMAIbHOU
U 3TUYECKOU chepax AesITeIbHOCTH YEI0BEKa, POJb U MECTO (PU3UKH B COBPEMEHHOM
HAy4yHOM KApTHUHE MHUpa, 3HAYCHUE OIMUCATEIIbHOW, CHCTEMATHU3UPYIOLIEH,
OOBSICHUTEILHON U TPOTHOCTUYECKOM GyHKIUN (U3NUECKOM TEopuH, POJib
¢du3nueckoil Teopuu B GOPMUPOBAHUU MPEICTABICHUN O PU3NYECKON KapTUHE MHUPA,
MECTO (PU3NYECKOW KApTUHBI MHpa B OOILIEM Py COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX NPEJCTABICHUI O IPUPOJIE;

pasznuyaTh YCIIOBUS TNPUMEHHMOCTH H3YUYEHHBIX Mojened (U3UYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuyaTh ycioBHs (TpaHUIbl, O0OJACTH) MPUMEHUMOCTH H3yUYEHHBIX
¢bu3nYeCKUX 3aKOHOB, TOHUMATh BCEOOIIMI XxapakTep (PyHIaMEeHTaIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTb UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBICHATH DSJIEKTPOMArHUTHBIE, KBAHTOBBIE IPOLIECCHI
U SBIICHUS, UCIOJb3YysS OCHOBHBIC TIIOJIO)KEHUS W 3aKOHBl JJIEKTPOJAMHAMUKHU
Y KBaHTOBOW (pU3UKH;

OIMKCHIBATH N3YUYEHHBIC (PU3NYECKUE MPOIECCHI U SIBJICHMUS;

OO0BSACHATh OCOOCHHOCTH MPOTEKAHUS N3YUEHHBIX (PU3MUECKUX SABJICHHUIA;

IPOBOAUTD UCCIIeIOBaHKE 3aBHCHUMOCTEN (buznyecKkux BEJTUYUH
C HCIOJb30BAHUEM MPSAMBIX U3MEPEHUN, MPHU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(UKCUpOBATh PE3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIIMYUH B BHJIE
rpa@uKoB C y4YETOM aOCOJIIOTHBIX IOTPEIIHOCTEN HM3MEpPEHH, JeiaTh BBIBOJBI
10 pe3yJibTaTaM UCCIIEIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIMYMH, P 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH ONBITHl MO MNPOBEPKE NPEIJIOKEHHON THUIOTE3bl: IJIAaHUPOBAThH
HKCIIEPUMEHT, COOMpaTh  OSKCHEPUMEHTAIbHYI0  YCTaHOBKY, aHaJU3MpPOBATh

MOJYUYCHHBIC PE3YJILTATEI U ACJIATh BBIBOJ O CTATYyCC HpC}IHO)KCHHOﬁ THUIIOTE3HI,
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coOoaTh MpaBuiia O€30MacHOr0 TpyAa MNpU MPOBEIECHUU HCCIETOBAHUN
B paMKax  MpakTUKyMa W  Yy4eOHO-HMCCIEAOBATEIbCKOM  JEATEeIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHMS;

pemaTh pacueTHBIC 3aJa4M C SIBHO 3aJaHHOW M HESBHO 3aJaHHON (pr3mdecKoit
MOJIETIBIO;

peliaTh KaueCTBEHHbIE 3a/layd, TPEeOyIore MPUMEHEHHUsI 3HAHUN M3 pa3HBIX
paszznenoB Kypca (U3MKM, a TaKKe HHTErpaldud 3HAHUM W3 JIPYruxX MpeIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA. BBICTPAWBATh JIOTUYECKYIO IEMOYKY pacCyXIEeHUMN
C ONOPOY Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS [l OOBSICHEHUS] OCHOBHBIX MPHUHIIUIIOB
paboThl U3MEPUTENIBHBIX TPUOOPOB;

aHaJIM3UPOBaTh W OLEHUBATh IOCIEACTBUS OBITOBOM M NIPOU3BOACTBEHHOM
NEATEIbHOCTH YEJIOBEKAa, CBA3AHHOM C (PU3MYECKMMH NpOLECcCaMH, € MO3ULUN
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 PalMOHAIIBHOM
IPUPOJIOTIOIB30BAaHUM, a TaKXKE€ Pa3yMHOM HCIIOJIb30BAHUU JIOCTHXKEHUN HAayKu
Y TEXHOJIOTUH JJIA JalbHEHIIEro pa3BUTHUS YEIOBEUYECKOTO O0IIECTBA;

OPUMEHATh pa3IMyHble CrocoObl paboThl ¢ uHboOpManueil (uzndeckoro
COJEp)KaHUSI C WCIOJIB30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH,
IIPU STOM HCIIOJIB30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH /IS TTOWCKA,
nepepadoTKi W TMPEeAbsBICHUS Y4YeOHOW M HAay4YHO-TIOMYJIApHOM WH(OpMaIuy,
CTPYKTYPUPOBaHUSI M HWHTEpIpeTanud HHPOPMAIUH, TOJYyYECHHOW W3 Pa3IHMYHBIX
UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJydyaeMyro MH(GOPMaLMIO U OLICHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHUM, TaK U HA OCHOBE aHaIM3a
MCTOYHUKA UH(POPMALINH;

IPOSIBIISATE OPraHU3aLMOHHBIE U TIO3HABATENIbHBIE YMEHUS CaMOCTOSITEIbHOTO
npuOOpeTEeHNs] HOBBIX 3HAHWWA B TPOIIECCE BBIMOJHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B TPYIIE C HCTIOTHEHUEM PAa3IMYHBIX COLMATBHBIX POJICH;

OpOSIBJIATh MOTHUBALMIO K Oynaymed mnpodecCHoHaIbHOM —JIeATeIbHOCTH

O CIEIUATBHOCTIM (PHU3UKO-TEXHHUECKOTO MTPOdUIIs.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KommuectBo
pa3aeoB U TEM IIporpaMmHoOE cojiepKaHue
/I qacoB
y4eOHOro0 npeaMeTa

Pa3zgen 1. Mexanuka

1.1 TIlorpemHocTu 2 DKCIIEpUMEHT U TEOPHUSI B IPOLIECCE
B OKCIIEPUMEHTE no3HaHus npupozasl. Habmonenue
(Jtexrmst) U DKCIIEPUMEHT B (pU3UKeE.

Crnioco0bl u3MepeHus (pu3ndeckux
BEJIMYMH (aHAIOrOBBIE U IU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI,
KOMITBIOTEPHBIE JaTYNKOBBIE
CUCTEMBI).

ITorpemHocT U3MEpPEHUN
bu3MYecKuX BeIMYUH (a0COMIOTHAS
Y OTHOCUTEJbHASA).

['nmotesa. ®u3ndecKkuii 3aK0H,

rpaHuObl €T0 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIbHOCTHU

00yyJaromuxcs

Onepuposams NOHAMUAMU:
HaOIIOICHNE, SKCTIEPUMEHT, THITOTE3a,
Teopwsl, pu3ndecKas BeIMINHA,
bu3nYecKuil 3aKOH, U3MEPUTETHHBIN
puoop, U3MEpEHNe, Pe3yabTar
WU3MEPCHHUSI, IICHA JETICHUS TIIKaJTbI
npudopa, MOrpenrHOCTh H3MEPEHUSI.
Ilpueooums npumepvl HaOIOICHMUS,
AKCIIEPUMEHTA, THIIOTE3bI, TEOPHH,
(bU3MYEeCKUX BEIMYWH, HU3HIECKUX
3aKOHOB, H3MEPHUTEIIBHBIX MPUOOPOB.
Onpedensamp 1IeHy JIENCHUS KBl
npuoopa, abCOTOTHYIO MOTPEIITHOCTh
MPSIMOTO U3MEPEHUSL.
3namo HOpMyIIBI TSI OLICHKU
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1.2

OrneHka MorpeHocTen
IPSIMBIX U KOCBEHHBIX
U3MEPEHUN
(camocTosiTebHas

pabora)

Onpenenenne NOrpentHoCTEN
MPSIMBIX U3MEPEHUN 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[IpremMbl OLIEHKH OTPENTHOCTEN

KOCBEHHBIX N3MEPEHUM

OTHOCUTEJIBHOU ITOIPEIIHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuia
OKpyTJIeHUS! a0COIOTHBIX
IIOTPEIIHOCTEN, BBIPAXKECHHE
OTHOCUTEIbHBIX OTPEIIHOCTEN

B IIPOLICHTaX

Onepuposams NnOHAMUAMU.:
a0COJI0THAs MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs IOTPEIIHOCTD
U3MEpEHUSL.

IIpusooums npumepsl IPSIMBIX

Y KOCBEHHBIX U3MEPECHUM.
Onpeodensimsb TOTPEITHOCTH MIPSMBIX
W3MEPEHUN.

Hcnonvzoeams MeTON TpaHULL

JUTS OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
IIPSIMOT0 U3MEPEHUs, TpaBuia
OKpPYTJICHHS a0COTIOTHBIX
NOTpeiHocTel, GOpMyJIIbl sl OLEHKU
OTHOCUTEJIbHOMN NIOIPEIIHOCTH
KOCBEHHOI'O0 U3MEPEHMUSI.

Ymems okpyrnatb aOCOIIOTHBIE
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1.3.1 VYcpennenue
n3Mepenuid. CnyJaiinas
MOTPEUTHOCTh

(mpakTUKyM)

1

[IpubOopHBIE MOTPEIIHOCTH,
CJIy4ailHble U CUCTEMATUYECKHE

IIOTPCUIHOCTHU

MOTPEIIHOCTH, BHIPAKATh
OTHOCUTEJIbHBIE MOTPEITHOCTH

B IIPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCHUTEJIbHBIX IOTPEIIHOCTEN
Onepupogams NOHAMUAMU:
puOOpHAas MOTPEUTHOCTD, CIIydaitHas
MOTPEUIHOCTh, CUCTEMATUYECKAs
MOTPEUIHOCTh, CPETHEE 3HAUCHHE.
IIpueooums npumepvi pruOOPHOH,
CIIy4allHOM U CUCTEMAaTUYECKOU
MOTPEIIHOCTH.

Onpeodensimsb SKCTIEPUMEHTAIBHO HAOOP
3HaUYCHUN (PU3NYECKOIN BEITUUUHBI

IIPU IPOBEJICHUH HECKOJIBKUX
HE3aBUCHUMbBIX U3MEPEHUN.
Hcnonvzosams HopMyabl J1sl CPETHETO
apu(pMETUYECKOTO HECKOJIBKUX YHCEll,
JUTS OIIEHKH a0COMIOTHOM MOTPEITHOCTH
3HaUYCHUS (PU3NYECKON BEITUUHHBI,
OLICHEHHOTO KaK CpeaHee

apudmMeTHIecKoe Habopa ee 3HaUCHUH.
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1.3.2 Kunemaruueckue
M3MEpEHNS JAIBHOCTH
II0JIETA, pACUeT
Ha4aJIbHOU CKOPOCTH

(mpakTUKyM)

IIepemernienue, CKOpOCTh

1 YCKOPEHHE MAaTepUaAIbHOU TOUKH,
UX TIPOEKIMU HA OCU CUCTEMBI
koopauHaT. ClioKeHue
MIEPEMEIIEHU I U CIIOKEHUE
CKopocTei. JIBukeHue Tena,
OpOIIEHHOTO MO/ YTJIOM

K TOPU30HTY. 3aBHUCUMOCTbD

Oyenusams 3HaUEHUE U3MEPSIEMON
($u3nUYeCcKoil BEIMUMHBI KaK CpEHEE
apupmernyeckoe Habopa ee 3HaAYCHUH,
MOJTyYEHHBIX TPU MPOBEICHUH
HECKOJbKHX HE3aBUCHUMBIX U3MEPEHUN,
aOCOJIIOTHYIO U OTHOCUTEJIbHYIO
HNOTPEUIHOCTh 3HAYECHHUSI 3TON
(bu3nYeCKOil BETNYUHBI.
Ycmanasausams 63aumocessu

MEXIy OLIEHKOW 3HaUeHUs (PU3NYECKON
BEJIMYMHBI, ONPEEIAEMOI

10 pe3yJbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3MEPEHUH, U CPETHUM
apu(pMeTHYECKUM HECKOJIBKUX YHCEIT
Onepuposams NOHAMUAMU:

CKOpPOCTb, YCKOpPEHHE, CBOOOTHOE
NaJieHUE, TAbHOCTH MOJIETA,
a0COJII0THAs MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs IOTPEIIHOCTh
U3MEpEHUSL.

IIpueooums npumepsvr CBOOOTHOTO

MaacHuA TCJI IIPU pa3JIMIHBIX
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KOOpAWHAT, CKOPOCTHU U YCKOPCHUA

MaTepHaHLHOﬁ TOYKH OT BpCMCHH

3HAYEHUAX HAYaJIbHOU CKOPOCTH,

IIPU Pa3HbIX yTiax MEXay HauyaabHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTKy,
KHHEMaTH4eCcKue (GopMyJibl,
ONKCBHIBAIOIINE ABUKEHUE TENA,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUTIOTEY O XapaKTeEPE
3aBUCUMOCTH JIaJIbHOCTH MOJIETa Tela,
OpOIIEHHOTO0 TOPU30HTAIIBHO,

OT €r0 HAYAJIbHOW CKOPOCTH.
Hccnedosams 3aBUCHUMOCTD TAJTBHOCTU
rmoJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €Er0 HA4aJIbHOMN
CKOPOCTHU U UHMEPNPEemUpo8ams
MOJIyYeHHbIE PE3YJIbTATHI.

Pewams 3amady Ha onpeaesieHne

10 YKCIIEPUMEHTAIBHBIM JIaHHBIM
HAa4aJbHOU CKOPOCTH TEJIa,
OpOILIEHHOTO TOPU3OHTAJIBHO.
Onpeodensimob aOCOIOTHYIO

N OTHOCHUTCIIBHYIO ITOI'PCHIHOCTD
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1.4  Ilpocrteitmme
TCOMETPHUCCKHC
MU3MEpEHUs
(camocTosTenbHAS

pabota)

15 TI'padpuku
AKCIIEPUMEHTAIIbHBIX

3aBUCUMOCTEN.

Mertone! 1 npremMsbl POBEICHUS
IPSAMBIX U KOCBEHHBIX U3MEPEHUM
reOMETPUYECKUX BETMYMH (JIIIMHA,

yroJl, IJI0Ia/lb, 00HEM)

['paduyeckoe npencrapieHye
3aBUCUMOCTEN (PU3UUECKUX

BEJIMYUH JIPYT OT Apyra. JInnennas

HAYAJIbHOM CKOPOCTH TENA,
OpOIIIEHHOTO TOPU3OHTATIBHO
Onepuposams NOHAMUAMU.
a0COJII0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAS IOTPEITHOCTh
HU3MEpEHUSI.

3namob METOIBI ¥ IPUEMBI TIPOBEICHUS
MPSIMBIX U3MEPEHUI T€OMETPUUECKUX
BEJIMYHH.

Ipumensmo GopmyIibl

JUTS OTIPEJICICHUS a0COTFIOTHBIX

Y OIICHKW OTHOCUTEIBHBIX
MOIPEIIHOCTEM.

Pewams 3a1auy Ha onpeneneHue
rIomaau Gurypsl 1 oobema Teina

10 DKCIIEPUMEHTAILHO U3MEPESHHBIM
3HAYCHUSM JIJTUH.

Onpedensame 3HAYEHUS] OTHOCUTEIIBHBIX
IIOrPEIIHOCTEN B MPOLIEHTAX
Onepuposams nonamusmu: rpaduk
3aBUCUMOCTH OJTHOM (pr3ndecKoi

BEJIMYUHBI OT APYTOM, TUHEHHAS
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['padmueckas
00paboTKa JaHHBIX

(Jrexrus)

3aBUCUMOCTD. YTJIOBOU
K03 dunreHT 1 cB0O0IHOE

cJlaraeéMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PHUITEHT
A CBOOOJIHOE cl1araeMoe€ JTUHEWHOMN
3aBUCHUMOCTH, AlIIIPOKCHUMAILIHS,
MHTEPIOJIALHNS, SKCTPATOJISIIUL.
3name ipaBUIIa NOCTPOCHUSI TpapUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUHNH
JpyT OT Apyra.

Cmpoumbs rpapuKy TUHEHHBIX
3aBHCUMOCTEHN (PU3NUYECKUX BETUUUH
JpyT OT Apyra.

IIpumensimo paBuia NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JPYT OT JApyra.

IIpusooums npumepwl anpoKCUMAIINH,
WHTEPHOJISLNN, SKCTPATIOJIALIMH.
Ymems poBOUTE TIPOLIETYPBI
anmnpoKCUMAaIuu, UHTEPIOJISALIUH,
AKCTPANOISALMH.

Onpedensimob 3HAYEHUS YTIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO
cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIIOTHEIC
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCHUMOCTCH:
JIMHEeapu3aLusl,

IIOCUET ILIOMIAIN

['paduueckoe npeacraBieHue
3aBUCUMOCTEH (PU3UUECKUX
BEJIMYHUH JIpYT OT Apyra.
Henvuennas 3aBUCUMOCTD

H €€ JIMHCapu3alus

MOTPEIIHOCTH.
Yemanasnusams 63aumocesasu Mexay
MaTE€MaTUYECKUM MOHITHEM <«JIMHEWHAS
GYyHKIUS) U TMHEWHOHN 3aBUCUMOCTBIO
($u3NYECKUX BEJIIMYMH JIPYT OT Apyra.
Hccneoosams u unmepnpemuposams
rpauKy TMHEHHBIX 3aBUCUMOCTEN
(U3MYECKUX BETUYHUH JPYT OT ApYTa.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX rpaUKOB 3aBUCUMOCTEHN
bu3znyecKux BEIMYHUH JPYT OT JIpyra
10 3aJIaHHBIM HabopaMm
AKCIIEPUMEHTAIbHBIX JaHHBIX,
ONPEIENATH M0 MOCTPOEHHOMY TpaduKy
YTII0BOM KO3 UIIMEHT U CBOOOHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousimusamu. Tpadux
3aBUCUMOCTH OJTHOM (pr3nyecKoi
BEJINYMHBI OT APYIrOW, HEJIMHENHAs
3aBUCUMOCTb, JINHEAPU3ALIHSI

HEJIMHEWHOM 3aBUCUMOCTH, IJIOIIAIb
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noj rpadgukom,
TIOCTPOCHHE
KacaTeIbHBIX

K rpaduky (JIeKIus)

o1 TpaikoM 3aBUCUMOCTH,
KacatesbHas K rpaduKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3nams npaBUiIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEH (PM3UUYECKUX BETUYNH
JPYT OT JApyra, PU3NYECKUl CMBICI
MJIOIIAIM O] TPaUKOM 3aBUCUMOCTHU
Y KacaTeJIbHOM K rpa)uKy 3aBUCUMOCTHU
B JIAHHOM TOYKE.

Cmpoums UCXOTHBIC

U JIMHEapU30BaHHbIC TPpaPUKU
3aBUCUMOCTEH (PM3NUYECKUX BETUUNH
JIPYT OT ApYyra, KacaTeJbHYIO K Tpaduky
HEJIMHEMHOW 3aBUCUMOCTH B TAHHOM
TOUKE.

IIpumensams ipaBuUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (DU3NISCKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensame 3HaYCHUS TUIOIIAIN

o rpakoM 3aBUCUMOCTH

U yriaoBoro kosguirenTa

KacaTeJIbHOHN K IpauKy HETMHEHHOM
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3aBHCHMOCTH B JAaHHOW TOUKE,
OILICHUBATh UX a0COJIOTHBIC
TIOTPEITHOCTH.

Ycemanasnuseams 63aumocessu

MEXTy MaTeMaTHUYECKUM MOHITHEM
«PYHKIUS» U 3aBUCUMOCTBIO
($u3NYECKUX BEJIIMYUH JIPYT OT Apyra.
HUccredosams u unmepnpemuposams
rpadyKy HETMHEMHBIX 3aBUCUMOCTEMN
bu3MYECKUX BEIWYUH JIPYT OT ApyTa.
Pewamy 3anaun Ha mocTpoeHue
JMHEapu30BaHHBIX TpauKOB
3aBHCHUMOCTEH PU3NUECKUX BEIUUNH
JpyT OT Jipyra 1o 3aJJaHHbIM Habopam
IKCIIEPUMEHTAIBHBIX TaHHBIX,
OTIPEAETISATH 1O MOCTPOCHHOMY TpaduKy
YTII0BOM KO3 PUIIMEHT U CBOOOHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC ITIOI'PCITHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE M HEpABHOMEPHOE Onepuposams nowamuamu. Tpapuk
3aBUCUMOCTH MPSAMOJIMHEUHOE JIBUKECHUE. 3aBUCUMOCTH OJTHOM (pr3nyeckom
KOOPAWHATHI TPAHULIBI Koopaunara, BpeMs, CKOPOCTb BEJIMYMHBI OT IPYTOM, HEJIMHEHAs
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00J1aCTH HAMOKaHUS
OT BPEMEHH.
JInneapuzanus
3aBHUCHUMOCTH

(IpaKTUKyM)

1.8  H3zyuenue ynpyroro
rucTepesuca

(IpaKTUKyM)

Cuia. U3mepeHune cuiibl
JTUHAMOMETPOM. YTIpyTrue
¥ YaCTUYHO yHpyTue aedopmaruu.

Cuna ynpyroctu. 3akoH ['yka.

3aBHCHUMOCTb, JINHEApU3ALIUsI
HEJIMHEMHOM 3aBUCUMOCTH.

Cmpoums TUHEapU30BaHHBIN rpaduK
3aBUCUMOCTH (PU3MUECKUX BETUINH
JIpyT OT Apyra.

IIpumenams npaBuiia MOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (PU3NUSCKUX
BEJIMYMH JIPYT OT JIpyTa.

Onpeodensimsb 3HAYEHUS YTIIOBOTO

ko3 urenTa u cBOOOAHOTO
ciaraeMoro rpaduka JMHeHHOM
3aBHCHUMOCTH, OLICHUBATH

1X a0COJTIOTHBIC TIOTPEITHOCTH.
Hccnedosams u unmepnpemuposams
HEJIMHEUHYIO0 3aBUCUMOCThH KOOPAUHATHI
IpaHUIlbl 00JaCTH HAMOKaHUs OyMaru
OT BPEMECHHU.

Hcnonvzosamsb CEKyHIOMED U PYJIETKY
Onepuposams nouamusmu. CUia,
nedopmanus, ynpyrui TuCTepesuc.
Ymems popmynupoBats 3akoH ['yka,

coOUpaTh IKCIIEPUMEHTAIBHYIO
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OTkii0HEeHMs OT 3aKoHa ['yka.
['uctepesuc. Pabora criibl
Ha MaJIOM B Ha KOHEYHOM
nepemetennu. ['papuueckoe

IMpCaACTAaBJICHUC pa6OTI>I CHJIbI

YCTaHOBKY.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH JIJTUHBI 00OBEKTA OT
BEITUNYMHBI IPUIIOKEHHON K HEMY CHJIBI.
Cmpoumsb HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3MUYECKUX BETUYNH
JIPYT OT Jpyra.

Ilpumensamo nipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.

Hccneoosams u unmepnpemuposams
HEJTMHEHHYO 3aBUCUMOCTD JIJTHHBI
00BEKTa OT BETUIMHBI IPHIIOKCHHON

K HEMY CHJIBL.

Onpedensimp yroy HaKJIOHA
KacaTeJbHOM K rpaduKy HEJTMHEHMHON
3aBUCUMOCTH B JJAHHOM TOYKE, JIOIAIh
o rpauKOM, OIICHUBATh A0COJTFOTHBIC
¥ OTHOCUTEJBHBIC MOTPEITHOCTH 3TUX
BEJIMYMH.

Hcnonvzosams CEKyHIOMED

U JUHAMOMCTP.

45



1.9

Haxoxnenue maccel
JIMHENKU U LWIIpULIA
C IIOMOILIBIO
YPaBHOBEILIMBAaHHUS

pbIuara (ImpakTUKyM)

AOCOIOTHO TBEPJIOE TEIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO TeJila. MOMEHT CHJIBI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. CloXeHHE CHI,
MPUJIOKEHHBIX K TBEPIOMY TEITY.
enTp TsxkecTH Tena. Y cioBus

paBHOBECHUA TBEPAOTO TECIIA. Ppruar

Ycemanasnuseams 63aumocessu

MEXJ1y OrpeaeneHueM (hrU3nuecKoi
BEITMIMHBI «MEXaHUIECKast paboTa

¥ TEOMETPUICCKUM TIOHSATHEM
«IUIONIAJIb TIO/ TPahUKOM 3aBUCUMOCTHU
BEJTWYMHBI CHITBI OT BETTUIMHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMEHT
CHJIbl OTHOCHUTEJIBHO OCH BpPAILICHUS,
JICYO CUJIBI, IICHTP TSXKECTH Tela,
phIvar.

Ymems hopmynupoBaTh mpaBuiio
MOMEHTOB, YCJIOBHSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHJIBI, IPHJIOKEHHBIE K TBEPJOMY TETy,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugooums ipuMepbI TPUMEHEHUS
pPBIYAroB.

Dopmyauposams TANIOTEZY O XapAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOUKU

OIOPBI YPAaBHOBEIIEHHOTO pblyara
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OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €r0 KOHIILY.

Cmpoums TUHENHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETUUUH
JpyT OT JIpyTa.

IIpumenamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBUCUMOCTH KOOPJMHATHI TOUKH
OTIOpPHI YPaBHOBEIIIEHHOTO phlyara

OT BEJIMYUHBI CUJIBI, PUJIOKEHHOMN

K €ro KOHILY.

Onpedensamp no TpaduKy TUHEHHON
3aBUCUMOCTH 3HAYCHHS YTIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO
CcJIaraemMoro, OLleHUBaTh aOCONIOTHbBIE
¥ OTHOCHUTEIbHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeamsb TUHENKY, a TAKKE
IITIPHIIL C JCTICHUSAMU JIJIT H3MEPCHUS
o0Bbema.

Pewamo 3a/1a4M O paBHOBCCHUM pbIvdara
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110 MHsmepenue
koahpurmenTa
HEPreTHYCCKHUX MTOTEPh
IIPU OTCKOKE IapHuKa
OT IMMOBEPXHOCTH

(mpakTUKyM)

Nmnynbe CHITbl 1 UI3MEHEHUE
MMITYJIbCA TEJIA. 3AKOH COXPAHEHUS
uMIyJiibca. Kunernueckast sHeprust
MaTepUAIbHON TOYKH. Teopema

00 U3MEHEHUHN KUHETUYECKON
DHEPIUU MAaTEPUATIbHOM TOUKHU.
[ToreHnmanbHbIE

Y HENOTEHIHAIbHBIE CUJIBI.
[loTeHuMaNbHAsA YHEPTHS.
ITorenuunanbHas SHEprus Tena

B OJIHOPOJHOM I'PABUTALIUOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUATIBHBIX CUJI

C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEpPruu. YPYrue U HeyNnpyrue
CTOJIKHOBEHHMS. BHyTpeHH s

SHEprus Tena

Onepupogamb NOHAMUAMU. UMITYJIbC
CHUJIbI, UMITYJIbC T€Ja, KHHETUYECKAs
SHEPrusi MaTepUaIbHON TOUYKH,
MOTEHIMAJIbHBIC U HEMOTEHIIMAIbHbIC
CHUJIbI, TOTECHIIMAJIbHAS] SHEPT U

(B T.4. TeJIa B OJTHOPOJTHOM
IPaBUTALIMOHHOM T10JI€), YIIPYTHE

Y HEYIIPYTUE CTOJIKHOBEHUSI.

Ymems hopmynupoBaTh 3aKOH
COXPaHEHUS UMITYJIbCA U TEOPEMY

00 M3MEHEHNH KUHETHYECKON SHEPTUU
MaTepUaIbHON TOYKH, 1aBaTh
OIPEJICIICHUE TOTCHIIUATBHBIX

Y HEMOTCHIMAIbHBIX CHUJI;
hopMyIHpPOBATH 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTHUU.
Ilpusooums npumepsi cnydaes,
KOTJ1a UMITYJIbC T€JIa COXPAHSIETCS
WJIA HE COXPAHSETCs, KOraa
MEXaHUYECKas SHEPTUS CUCTEMBbI
COXPaHSIETCS WJIN HE COXPAHSIETCS,

YIPYTHUX U HEYTIPYTUX CTOJIKHOBEHUM.
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Hroro no pazgeny

20

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIapEHUsI C TOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoumbs JTUHENHBIN U HETUHENHBIN
rpaduK 3aBUCUMOCTH (PU3NUYECKUX
BEJIMYUH JIPYT OT JIpyTa.

Ipumensimo nipaBUia TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JPYT OT ApyTa.

Hccneoosams u unmepnpemuposams
3aBUCUMOCTH BBICOTHI OTCKOKA IIIapuKa
MOCJIE COYIapEHUsI C TOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pynerTky.

Pewamo 3a1aun 06 aGCOMOTHO
YIPYTUX ¥ a0OCOJIFOTHO HEYNPYTHUX

COYJapEeHUSIX
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Pa3nen 2. MoJgiekyJsipHasi puznka ¥ TepMOIMHAMUKA

2.1. Omnpenenenue 2 KonnyecTBO TEIUIOTHI.
TEIUIOEMKOCTH TennoeMKocCTh Tena. Y IenbHas
TBEPJOTO TeJa ¥ MOJISIpHAS TETIJIOEMKOCTH
(TpaKTUKyM) BEIIECTBA. Y PaBHEHHE TEILIOBOTO

Oamanca. TemoBoe paBHOBeCHE

Onepuposamsb nOHAMUAMU. KOTAYECTBO
TEIUIOTHI, TETUIOEMKOCTh TeJa, yAeIbHas
¥ MOJISIpHAS TETJIOEMKOCTH BEIIECTBA,
TEIJIOBOE paBHOBECHE.

Ymems hopMynHpoBaTh ypaBHEHHE
TEIUIOBOTO OajlaHca, cooupaTh
AKCIICPUMEHTAJIbHYIO YCTAaHOBKY.
Ilpuseooumsv npumepol Tei,
00J1aTaroNNX OJUHAKOBOU
TEIUIOEMKOCTBI0, HO Pa3JIUYHON
YACIBHON TEIJI0EMKOCTHIO.

Ilpumensmob ypaBHEHHUE TETIOBOTO
OaaHca 1151 OTMCaHUs MpoIecca
TEIJI000MEeHa TBEPIOTO TeJa C BOJOM.
Hccneoosams TEIIO00MEH

MEXIY TBEPJIBIM TEJIOM U YKHIKOCTSIMHU
U UHMeEPNPemupo8anms pe3yabTaThl
9THX ONBITOB.

Onpeodensams TEMIOEMKOCTh TBEPJIOTO
TeJla Ha OCHOBAHUU PE3YJIHTaTOB

OTIBITOB IO U3YyYEHUIO TETJIO0OMEHa
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2.2.

N3smepenune
TEMIIEPATYPHI PYK
3KCIIEPUMEHTATOpA
Y JIaBJIEHUS], KOTOPOE
MOTYT CO3/1aTh

€ro JIETKHE

(IpaKTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BenlecTna. M aeannpHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ["'a30BbI€ 3aKOHBI.
["a30BbIlI TEpMOMETP

MEXIY TBEPABIM TEJIOM M KUIKOCTIMU
C pa3HbIMU TEMIIepaTypaMu, OLEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTA U3MEPEHHON BEJIMUUHBI.
Hcnonvzosamsb TEPMOMETP.
Yemanasnueams 63aumocesssu

MEK]ly 3aKOHOM COXPaHEHHUS SHEPTUU
¥ ypaBHEHHEM TEIIOBOTO OaaHca.
Pewamyo 3anaun Ha IPUMEHEHNE
ypaBHEHMS TEIUIOBOTO OanaHca
Onepuposams nowsmusamu. JaBJICHUE,
o0BeM, Temmeparypa, KOJIM4eCTBO
BEIIIECTBA, UJIcaJIbHbBIN ra3.

Ymems 3anuceiBaTh ypaBHEHHUE
MenneneeBa—Kitanenpona,
(bopMyTHUpPOBATH Ta30BBIC 3aKOHBI,
cOOUpPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUTI paOOTHI
ra3oBOro TEPMOMETPA.

Ipusooums npumepsi NOBEACHUS Ta3a
MIpY U3MEHEHUH €T0 JaBJIeHUs, 00beMa,

TEMIIEPATYPBHI.
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2.3.

OddexTuBHbIM

K03 UIIIEHT
KECTKOCTU CUCTEMBI.
Onpenenenne Mmoayns
FOHra npoBosioku

C IOMOIIBIO phlYara.
Onpenenenue npeaena
ynpyrou nedopmaruu
(TIpaKTUKyM)

Jedopmariiu TBEpIOTO TENA.
Pactsixenue u cxxkatue. Monyiib
IOnra. Ynpyrue u Heynpyrue
nedopmanuu. [penen ynpyrux
nedopmanmii. 3akoH ['yka.
MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpauieHus. [liedo cuibl. YcinoBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ilpumensams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JABIICHUE
MJICAJIHOIO rasa 1o pe3yJibTaram
OTBITOB C CAMOJICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeams TUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusams 83aumocessu
ME3K]ly BHEIIIHUMU ¥ BHYTPEHHUMU
MakporapamMmeTpamMmu
TEPMOJMHAMUYECKON CUCTEMBI.
Pewamyo 3anaun Ha TPUMEHEHHE
ypaBHeHust MenaeneeBa—Kianeiipona
Onepuposams nousmusamu. yIpyrue
u Heynpyrue nedopmaium,

npezen ynpyrou aeopmarnmm,
Moyab FOHra, MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BPAILICHHUS, IIJICYO
CHUJIBI, phIYAr.

Ymemwv hopmynupoBath 3akoH ['yka
U1t iepopManiiy pacTsHKeHUS
OJIHOPOJHOTO CTEPAKHS C MOCTOSTHHBIM

MMONEpECUYHbIM CCUCHHUEM, YCIIOBHC
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paBHOBecHs a0COJIOTHO TBEPOTO Tea,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl ynpyrux

U HEynpyrux aegopManuii, MaTepuasoB
C paznuuHbIiMu Moy isimu FOHra.
Ilpumenams 3akoH I'yka 1y1s pacuera
nedopManuu pacTsiKeHUs MPOBOJIOKH.
Hccnedosams 3aBUCUMOCTD YITTMHEHUS
MIPOBOJIOKU OT BEJIMYUHBI
PACTATUBAOIIECH €€ CUJIIbI

U UHMeEpPNPemupo8amy

MOJTyYEHHbIE PE3YJIbTATHI,

B TOM YHCJIE JJI ONIPEACIICHUS Ipeaena
yrpyroi aedopMaium.

Onpeoensams moynb FOHra npoBoiaoku
Ha OCHOBAaHMH PE3yJIbTATOB OIBITOB

10 PACTSHKEHUIO MPOBOJIOKH

C MIOMOIIBIO PA3JIMYHBIX 110 BETUYNHE
CHJI, OLICHUBATH a0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTh

u3MepeHHoro moyst FOwnra.
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2.4.

N3smepenue
koadpurmenTa
MTOBEPXHOCTHOTO
HATSHKEHUS METOJIOM

OTphIBa (MPAKTUKYM)

[ToBepXHOCTHOE HATSKEHHE.
Koaddurment noBepxHOCTHOTO
HaTspKeHus1. Cuia MoBEPXHOCTHOTO
HaTsDKeHus. Kanmmnspasie
sBiieHus. [laBnenue

M0J1 HCKPUBJICHHOM TTOBEPXHOCTHIO

xunkoctu. opmyia Jlamnaca

Hcnonvzoeams HEPABHOIUICUUH pblyar
JUTSl YBEJIMYEHUS CUJIbl U TIEPEMEIICHHUS.
Pewams 3anaun Ha MpUMEHEHUE 3aKOHA
I'yka st pacuera pacTsKeHUs

Y CXKaTHsl CTEPIKHEN

Onepuposams NOHAMUAMU:
IIOBEPXHOCTHOE HATSKEHHUE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAaWUISIPHBIC SBICHUSL.
Ymems 3aniuceiBaTh GOPMYITY JJIS1 CUITBI
MOBEPXHOCTHOT'O HATSHKEHUS, POPMYITY
Jlannaca s onpenesieHus: JaBJIEHUs
101 UICKPHUBJICHHON TOBEPXHOCTHIO
KHUJIKOCTH, COOMPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
SABJICHUM U KalWJUISIPHBIX SIBJICHUM.
IIpumensimv METOII OTPBIBA PAMKHU

OT MOBEPXHOCTHU KUJKOCTH

JUTst u3MepeHust Ko duirenTa
MMOBEPXHOCTHOTO HATSKEHUSI YKUIKOCTH.

Hccneoosams 3aBUCUMOCTD BETHYUHBI
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2.5.1. OmpeneneHne TOYKH

pOCHI (MMPAKTUKYM )

HaceolllieHHbIE Y HEHACBHIILICHHbIE
napsl. KauecTBeHHast 3aBUCUMOCTD
TJIOTHOCTH U 1aBJICHUS
HACBIIIEHHOTO Mapa

OT TeMIEpaTyphbl,

HX HE3aBHCUMOCTH OT 00beMa

CHJIBI, HEOOXOJUMOM JJIs1 OTPHIBA

OT MOBEPXHOCTHU BOJIbI IPOBOJIOYHOM
paMKH, OT ee epruMeTpa

U UHMepNpemupo8amy pPe3yJbTaTbl
IPOBEJICHHBIX U3MEPEHUH.

Onpedensamob KodHPUITEHT

MMOBCPXHOCTHOI'O HATAXKCHUSA JKUAKOCTHU

10 pe3yJibTaTaM NPOBEACHHBIX
M3MEPEHUN, OIIEHUBATh A0COJIIOTHYIO
Y OTHOCHUTEJIbHYIO ITOIPEMIHOCTD
W3MEPEHHOMN BEJINYHHBI.
Hcnonv3oeams pbryar 1iid CO31aHUS
CWJIBI 3aJTaHHOW BEJINYUHEL.

Pewams 3anaum Ha npUMEHEHNE
(hopMyJIbI 17151 CHJTBI TOBEPXHOCTHOTO
HaTsDKeHUs U hopmydsl Jlammaca
Onepuposamsb NOHAMUAMU.
HACBIICHHBIA U HEHACBIIIIEHHBIN Nap,
BJIQAYKHOCTH BO3/yXa, a0COMIOTHAS

1 OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymems xauecTBEHHO OIMMCHIBATH

3aBUCHUMOCTBD IINIOTHOCTH U AABJICHUA
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HACBIIIIEHHOTO Mapa. BiaaxxHocTh
BO3ayxa. AOCOIOTHAS

N OTHOCHUTCIIbHAA BJIIAXKHOCTb

HACBIIIIEHHOTO 1apa OT TeMIIepaTyphl,
UX HE3aBUCUMOCTb OT 00beMa
HACBILIIEHHOTO Tapa, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsvl HACHIIIIECHHOTO
1 HEHACBIIIICHHOTO Tapa.
Hccnedosams nipoliecc BuINaACHUS
POCHI TIPH MIOHWKEHUHU TEMITePaTyPhI
BJIQYKHOTO BO3/yXa

U UHMepPNpPemuUpoB8ams TMOTYICHHbIC
pe3yIbTaTHI.

Onpedensimp 10 TIOTYYCHHBIM
HKCIIEPUMEHTAILHBIM JaHHBIM
TEeMITepaTypy TOUKY POCHI, U 3aTEM,
C TIOMOIIIBbIO Ta0IUIBI 3aBUCUMOCTH
TABJICHUS HACBITIICHHOTO TIapa BOJIbI
OT TeMITepaTypbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
aOCOJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPENTHOCTH STUX BEJIIMYMH.
Hcnonvzoeams TEpMOMETD.

Pewamo 3aa4Y1 Ha BBIYHMCIICHHUC
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2.5.2. 3HaKoMCTBO
C DJICKTPUYCCKUM
KOHJIEHCATOPOM

(mpakTUKyM)

DNEeKTpUYECKUI 3aps/I.
DNEeKTpUYECKOE TOJIE.
HanpskeHHOCTh M IOTEHIM AT
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
NOTEHIMAJIOB U HAIIPSKEHUE.
N3mepeHne HanpsoKeHUsI.
BonbsT™eTp. Konnencarop.
DIIEKTPOEMKOCTh KOHACHCATOPA.
[TapamensHoe

1 MOCJIE0BATEIIbHOE COCTNHEHUE

KOHACHCATOPOB

a0COJIFOTHON ¥ OTHOCUTEIIbHOM
BIIQKHOCTH

Onepuposamsb NOHAMUAMU.:
DIIEKTPUIECKUH 3apsiI, JIEKTPUIECKOE
10JIe, HAMIPSHKEHHOCTD U MOTEHITUA
AIEKTPUIECKOTO TIOJIS, pa3HOCTh
MOTCHITMAJIOB U HAIIPSIKEHUE,
KOHJICHCATOP, AJICKTPOEMKOCTh
KOHZICHCATOpA.

Ymems BBIUUCHATE 3aps]l KOHIEHCATOPA
0 €T0 JIEKTPOSMKOCTH

1 HaIIPSDKEHUTO, IPUMEHSITH (DOPMYJIBI
JUTSL pacyeTa dJICKTPOEMKOCTH

MIPU MOCJIEI0OBATEIIEHOM

U TIapajuieIbHOM COCTMHEHUH
KOHJIEHCATOPOB, COOMpPATh
ANEKTPUYECKYTO TIETb.

IIpugooums npumepuol
MOCJICTIOBATEIHLHOTO U TTApaJICILHOTO
COCIMHECHUS KOHJICHCATOPOB.
Uccnedosams 3aBUCUMOCTD

HaIpsHKCHUS Ha KOHACHCATOPC
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Hroro no pazgeny
Pasznen 3. ieKTpoguHAMMKA.
3.1. HM3ydenwue mporecca
pa3psIKKA KOHACHCATOpa

(IpaKTUKyM)

DIIeKTpUUYECKUM 3apsi.
DIeKTpUYECKOE MoJIe.
HanpskeHHOCTh M IOTEHIUAN
AJIEKTPUYECKOTO T0J1s1. Pa3HOCTH
MOTEHIIMAJIOB U HAMPsHKEHUE.
O/1C ucrounnka Toka. U3mepenue

HanpsbKeHus. BonbTMmerp.

OT €r0 AIIEKTPOEMKOCTH
U UHMepPNPemupo8ams Pe3yIbTaThl
ATOTO IKCIIEPUMEHTA.

Onpeodensims OTHOIICHUE
AIEKTPUUECKUX EMKOCTEH JIBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSM HaIPSKEHUS Ha HUX,
OIICHUBATh a0COJIIOTHBIC

Y OTHOCUTEIbHBIE TOTPEITHOCTH
U3MEPSEMBIX BEJIMYHH.
Hcnonvzosams BOTBTMETP.
Pewams 3amaun Ha coeTuHEHNE

KOHACHCATOPOB

Onepuposamb NOHAMUAMU.
AJIEKTPUYECKUM 3aps/l, DJICKTPUUECKOE
1oJie, HaNpsHKEHHOCTh U MOTEHIHA
ANIEKTPUUYECKOTO T0JISI, PA3HOCTh
MOTEHITMAJIOB U HAIPSHKEHUE,

OJ1C uctoynrka Toka, KOHJIEeHCaToD,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KonnencaTop. D1neKTpOEMKOCTh
KOHJIEHCATOpa. DIEKTPUIYECKOE
conpoTusieHue. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1ETIH.
KonneHncaTop B ienu MOCTOSTHHOTO

TOKa

AIEKTPUUECKOE COITPOTUBIICHUE.
Ymems popmynupoBats 3akoH OMa
JUJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKON IIETIH, BBIYUCIISTh
3apsii KOHAEHCATOpa

10 €T0 AIEKTPOEMKOCTH

U HaIPSHKEHUI0, COOMPAThH
ANEKTPUYECKYIO IIETTb.

IIpusooums npumepwvi NOBEACHUS
KOHJIEHCATOPa, BKIIFOUEHHOTO B IIETTh
MOCTOSTHHOTO TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKA OT BPEMEHHU
MIpH pa3psiJike KOHAEHcaTopa

qyepes pe3nucTop.

Cmpoums rpaduK 3aBUCUMOCTH CUJIbI
TOKa OT BPEMCHH TPHU Pa3psaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
Ilpumensams ipaBuUIIa TOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (DH3NISCKUX
BEIIMYUH JPYT OT JpyTa.

Hccneoosams 3aBUCUMOCTD CHITBI TOKA
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3.2.

Onpenenexnue
YAEITHLHOTO

COIIPOTHUBJICHUA

Cuina Toka. Hanpsikenue. 3akoH
OmMa 17151 ydacTKa LEeTH.

9H€KTpI/I‘ICCKOG COIIPOTUBJICHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJIEHCATOpa Yepe3 Pe3ucTop

U UHMEPNPemMupo8ams Ty
3aBUCHUMOCTb.

Onpeoenamp 3NEKTPOEMKOCTh
KOHJIEHCATOpa,

BbIpaXkasi ee uepe3 yriioBou
K03((PULIMEHT KacaTenbHOM K rpaduKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHH,
OIICHUBATh a0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

Hcnonvzosams BOIBTMETP

U CEeKYHJIOMEp.

Ycemanaenueams 63aumocsssu.
Pewamys xauecTBeHHBIE 3a7aUn

0 KOHJIEHCATOpaX, BKIFOYCHHBIX B IIEMh
MOCTOSTHHOTO TOKa

Onepupogams NOHAMUAMU.

CHJIa TOKa, HalpsKEeHHUE,

QJIICKTPHUYICCKOC COIMPOTUBIICHUC,
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MaTcpHraja IIpOBOJIOKHU

(TpaKTUKyM)

3aBHCHUMOCTb COIIPOTHUBJICHUSA
OJHOPOIHOTI'O IIPOBOAHUKA

OT €TI0 JJIMHBI U IJI0IIaaun
IMOIICPEUYHOI0 CCUCHMUA. YIIGJII)HOG

COIIPOTHUBJICHHC BCIIICCTBA

YAEIbHOE CONTPOTUBJIEHUE
BEILIECTBA.

Ymemsv popmynuposats 3akon Oma
JUISL y9acTKa LIETH, 3alUChIBaTh
dbopmymy JJIs 3aBUCUMOCTHU
CONPOTUBJICHUSI OTHOPOTHOTO
MPOBOJAHUKA OT €r0 JIJTUHBI

Y TUIOIIAU MOTIEPEYHOTO CEUCHUS,
coOUpaTh AIEKTPUUECKYIO 1IETIb.
IIpusooums npumepsl BEIIECTB

C Pa3JIUYHBIM yI€JIbHBIM
CONPOTUBIICHUEM.

Ilpumensmos METO1 U3MEPEHUS

MaJIbIX JIEKTPUYECKUX
CONPOTUBIICHUH.

Hccnedosams 3aBUCUMOCTD
HaIpPsDKCHUS MEXKTy KOHITAaMU OTpe3Ka
MIPOBOJIOKH OT JIJTMHBI ATOTO OTPE3Ka
U UHmMepnpemupo8ansv Pe3yabTaThl
MPOBEJCHHBIX U3MEPEHUH, BEIYUCIIATh
ANEKTPUYECKOE COMTPOTUBIIEHUE OTPE3KA

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHUSAM
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3.3.

N3smepenune
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKH
MOJYTPOBOIHUKOBOIO

nuona (MPaKTUKYM)

[TomympoBoauuku. CoOCcTBEHHAS
U TIpUMECHAasi TPOBOIUMOCTh
MOJIYITPOBOTHHUKOB.

CaoiicTBa p-n-nepexona.

ITonynpOBOIHUKOBBIN IUOL

CHJIBI TOKA W HATIPSIKCHHSL.
Onpeodensams yaeabHOE COTPOTUBIICHUE
MaTepHaa MPOBOJIOKU MO U3BECTHHIM
JUTMHE, TUaMETPy U CONPOTUBIICHUIO,
OILICHUBATh a0COJIOTHYIO
Y OTHOCUTEJIbHYIO MOTPEIIHOCTh
YIEIBHOTO COMTPOTUBJICHUSI.
HUcnonvzosams MyTbTUMETP B pEKUMAaX
BOJIBTMETPA U aMIIEpPMETPa, JINHEUKY,
MHUKPOMETP.
Pewamys 3anaun Ha 3akoH Oma
JUTSl y9acTKa IIeTH U Ha 3aBUCUMOCTh
COMPOTHUBJICHUS] OTPE3Ka IIPOBOJIOKHU
OT €ro XapaKTePUCTHUK
Onepuposams NOHAMUAMU:
MOJIYTTPOBOTHUK, COOCTBEHHASI
U TIpUMECHAast TPOBOJUMOCTb,
P-N-miepexo1, MoIyIpPOBOIHUKOBBIN
JTIO]T.
Ymems 0OBIACHATH IPUPOTY
COOCTBEHHOW U TPUMECHOM
MPOBOJIMMOCTH, CBOMCTBA
p-N-miepexo/ia, MPUHIKUII IeUCTBUSA
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HOJIyIPOBOJHUKOBOT'O AMOAA,
ero GyHKIIMOHUPOBAHUE

P BKJIFOYEHHUH B JIEKTPUYECKYIO LIENb
MOCTOSIHHOT'O TOKa B MPSIMOM

¥ B 0OpaTHOM HallpaBJIEHUHU, COOMpATh
AIIEKTPUYECKYIO 1I€Tb, YNTATh
MapKHpPOBKY IOJIyIIPOBOJHUKOBOIO
JUOJ1A.

1Ipusooumu npumepvl NCIOIB30BAHUS
IOJIyIIPOBOJHUKOBOI'O IMO/1A

B AJICKTPUYECKUX LIETISIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYILEro
4yepes3 MOTyNPOBOIHUKOBBIN U0,

OT MOJAHHOT'O HA HETO HANPSKEHHUS.
Cmpoumb SKCIEPUMEHTAIIBHO
BOJIbT-AMIIEPHYIO XapaKTEPUCTUKY
(BAX) nmoiynpoBOIHUKOBOTO MO
MIPU €ro BKIIFOUEHUH B 3JIEKTPUUECKYIO
LEIb TOCTOSIHHOT'O TOKA B MPSIMOM

U B OOpaTHOM HaIlpaBJICHUU.
IIpumenamo rpaBuiIa MOCTPOCHHUS

rpaduKoB 3aBUCUMOCTEN (PU3NUECKUX
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Hroro no pazgeny
OBIIEE KOJIMYECTBO

YACOB I1O ITPOT'PAMME

34

BEJIMYMH JIPYT OT JIpyTra.
Hccneoosams BAX
MOJIyITPOBOJHUKOBOIO IMO/IA,
BKJIIOYEHHOTO B II€TTh OCTOSTHHOTO TOKa
B IIPSIMOM U B 0OpAaTHOM HampaBJICHUU
U UHMepNpPemupo8amy

ATy 3aBUCUMOCTb.

Onpeodensamp 3AEKTPUUECKOE
CONPOTHUBIIEHUE TTOJIYITPOBOJHUKOBOTO
oA IPpYU TaHHOM 3HAYE€HUH
HaIpsHKEHUS, OIICHUBAThH a0COIIOTHYIO
1 OTHOCUTEJILHYIO MOTPEITHOCTh

3TOM (PU3UYECKON BEIIMUUHBI.
Hcnonvzosams BOTLTMETP, aMIIEPMETD,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, MOJYITPOBOIHUKOBBIN O,
Pewamyo 3a1a4n Ha 1IeNTU TOCTOSIHHOTO
TOKa MPU HAIMYUU B HUX UJICATHHOTO

oA
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11 KIIACC

HanmenoBanue
Ne KommuectBo
pa3/iesioB U TeM
/11 4acoB
y4eOHOT0 npeameTa
Paznen 1. Danexkrpoamnammuka
1.1. Oruenka BEIUYUHBI 2
TOPU30HTAJILHON
COCTAaBJISIOIIEN

MAarHUTHOW UHIYKIUU
MarHUTHOTO IO

3emuin (TPaKTUKYM)

[IporpammHoOe conepxanue

MaruautHoe nose. Bektop

MAarHATHOW HHAYKIUU. [[puHImn

CYIICPIIO3UIHNH MAaIrHUTHBIX MOJICH.

JIMHUY MarHUTHOW UHTYKIIHAH.
MarauTHoe noJie KaTyIKu

C TOKOM

XapakTepUCTUKA 1€ TETbHOCTH

o0yyJaromuxcs

Onepuposams NOHAMUAMU. MAaTHUTHOE
10JIe, BEKTOP MAarHUTHOW WHIYKITUH,
JMHUU MarHUTHOW UHIYKIUU.
Ymemwv popMyMpoBaTh NPUHIIUIT
CYTICPITO3HUIIMA MAaTHUTHBIX TTOJICH,
U300paKaTh TUHUU UHAYKITUU
MarHUTHOTO TOJISI KATYIITKU C TOKOM,
coOUpaTh IKCIEPUMEHTATIHLHY IO
YCTaHOBKY.

IIpusooumv npumepvi IPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOICTB,
SIBJISTFOIITUXCSI HCTOYHUKAMHU
MIOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumersimob IPUHITATI CYTIEPTIO3UITUN
MAarHUTHBIX TTOJIEH.

Hccnedoosams MpOCTPAHCTBEHHYO

OPHMEHTALMIO BEKTOPA NHIYKIINH
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MAarHuTHOTO TOJIsl, CO3/1aBAEMOT0
Ha OCH COJICHOW/IA MPY CYIEPIIO3UIINHU
MarHUTHOTO MOJIst 3€MJIA U MarHUTHOTO
OJISI COJICHOU/1A, B 3aBUCUMOCTH

OT CWJIbI TOKA B BUTKaX COJICHOW]IA

U uHmepnpemupo8anms MOITyUYECHHbIC
pE3YJIBTATHL.

Onpedensims 1O pe3yabTaTaM
MPOBEICHHOTO 3KCIIEPUMEHTA MOYJIb
TOPU30HTAIBHOW COCTaBJISIOLICH
BEKTOpA MAarHUTHON MHIYKIIUU
MarHuTHOTO MOJis 3€MJIU, OLIEHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3HUECKOM
BEJINYMHBI.
Hcnonvzoeams xoOMIIac, COJIEHOU/,
71a00paTOPHBIM OJIOK MUTAHUS,
TPaHCIIOPTHUP.
Pewams 3anaun Ha IPUMEHEHNE
MPUHIINTA CYTIEPTIO3ULIUA MATHUTHBIX

moJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEITMYUHBI
MAarHuTHOW WHIYKIIUU
MAarHUTHOTO TOJIS
MAar"HuTa OT PacCTOSTHUSA

(IpaKTUKyM)

MarnautHoe nose. Bektop
MAarHMTHOM MHAYKIWHU. JIMHUM
MAarHUTHOM MHAYKIUU. MarHuTHoe

I10JIC MOCTOSAHHOI'O MarauTa

Onepuposams NOHAMUAMU. MATHUTHOE
10Jie, BEKTOP MarHUTHOW WHTYKITHH,
JMHUU MarHUTHOW MHTYKITUH.

Ymemw nzo0paxaTh JMHUU UHIYKITUU
MAardUTHOTO IOJISI IIOCTOSTHHOIO
MarHuTa, coouparb
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHUYECKHUX YCTPOMCTB,
SIBJISIIOIIUXCS HCTOYHUKAMU
ITIOCTOSIHHOTO MAarHUTHOTO ITOJI.
Ilpumensamo cmapTdoH

C TIPEAYCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieyeHueM JIJ1sl U3BMEPEHUs
BEJTMYMHBI MArHUTHOTO TIOJISA, TIPaBHUIIA
MOCTPOCHHMS TPpapUKOB 3aBHCUMOCTEH
(bU3UYEeCKUX BEIMYUH APYT OT ApyTa.
Hccneoosamsb 3aBUCUMOCTD BEJTHUUHBI
MarHUTHOW WHTyKIIMA MarHUTHOTO
I10JI OCTOSHHOIO MarHuTa

Ha €ro MPOJI0JIbHON OCH CUMMETPUU

OT paCCTOAHUA MCXKIY HCHTPOM
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1.3.

HaGmronenue
MarHuTHOI'O
rUCTepe3uca

(mpakTUKyM)

MarunurtHoe noJie. Bektop
MAarHUTHOM MHAYKUUH. JIMHUH
MarHUTHOM HHAYKIMU. MarauTHoe
M0JI€ KaTYIIKHA C HOCTOSTHHBIM

TOKOM. MarauTHoe noJse

MAarHuTa ¥ TOYKON U3MEPEHHUN

U UHmMepnpemuposams MOTyYEHHBIE
pE3yJIbTaTHhI.

Cmpoumb S5KCIEPUMEHTAIBHO Ipaduk
3aBUCUMOCTH MOJTyJIsI MATHUTHOMN
UHAYKIMA MarHUTHOTO TIOJIS
NOCTOSIHHOT'O MarHuTa

Ha €ro NPOJO0JIbHOM OCH CUMMETPUH
OT PacCTOSIHUA MEXAY LIEHTPOM
MAarHuTa U TOYKOM U3MEPEHUN

(c ygeToM aOCOTFOTHBIX TTOTPEITHOCTEH
U3MEPEHHBIX (PU3NYECKUX BEITUYHH).
Hcnonvzoeams UTUIMHIPAYECKAN
MIOCTOSTHHBIN MarHuT, TUHEHKY.
Pewams 3anaun Ha npuMeHeHNe
PUHLIKIIA CYTIePIIO3UIITN MAarHUTHBIX
IOJIEN

Onepuposams NOHAMUAMU. MATHUTHOE
10Ji€, BEKTOP MarHUTHOW MHAYKIIUH,
JUHUMA MarHUTHON MH]TyKIUH,
(dbeppoMarHeTuK, MarHUTHBIN

THCTCPE3UC.
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B BCHICCTBC. cDGppOM.':ll“HGTI/IKI/I.

MarHuTHbIN TUCTEPE3UC

Ymemwv n300pakatb TMHUU WHAYKIIAHA
MarHUTHOTO TIOJIS KaTYIITKA

C TTIOCTOSITHHBIM TOKOM, OOBSICHSTH
SIBIICHUS peppoMarHeTu3mMa

¥ MarHUTHOTO THCTepe3uca, CoOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpugooums npumepvl MaTEpPUAIIOB,
obOnagaromux GpeppoMarHuTHBIMU
CBOWCTBaMH.

Ilpumensamo cmapTdoH

C TIPEAYCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrneM JUIsl U3MEPEHUS
BEJTMYMHBI MATHUTHOTO TIOJISA, TIpaBUiIa
MOCTPOEHUS TPa()UKOB 3aBUCUMOCTEN
(bU3MYEeCKUX BEIMYUH APYT OT APYTa.
Hccrnedosams 3aBUCUMOCTD BEJTHUNHBI
MarHUTHOW UHTyKIIUA MarHUTHOTO
1oJist BOJTM3M TOPIIa KaTYIIIKH

C TTOCTOSTHHBIM TOKOM, HAMOTAHHOMN

Ha (heppOMarHUTHBIN CEPCUYHUIK,

OT CHJIBI TPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMepNnpemuposamay
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14

N3yuenune paboThl
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIIHbI

(dactp 1) (mexumst)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBJIEHUE U MOJTYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHAMO-MalInHa (reHepaTop

MTOCTOSIHHOTO TOKA)

NOJIyYEHHBIE PE3YJIbTAThI
KaK Ha0JIF0IeHHE MarHUTHOTO
rucTepesnca.

Cmpoums 3KCTIEPUMEHTATBHO rpaduK
3aBUCHUMOCTH MOJYJISl MATHUTHOM
WUHAYKIWHA MATHUTHOT'O T10JISI KaTYILIKH
¢ (beppOMarHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAOLIETO YEPE3 KATYIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
IOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIUYMH).
Hcnonvzosams nabopaTOpHbIT
UCTOYHUK MTUTAHUS

Onepuposams NOHAMUAMU. CUIIA
Amnepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MaIlI1Ha.

Ymems onpenensars MOy b

Y HaIlpaBJICHUE CWIIBI AMIIEpA.

3name UCTOPUIO U300pETEHUS
AJIEKTPOABUTATES

Y COBEPIIEHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIIHbI

(uacThb 2) (IPaKTHKyM)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBJIEHUE U MOJTYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHAMO-MalInHa (reHepaTop

MTOCTOSIHHOTO TOKA)

Y TIPUHLAII JENCTBUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TMHAMO-MAIlWHBI.

IIpusooumys npumepsvl IPUMEHEHUS
JJIEKTPOABUTATEIS [IOCTOHHOT'O TOKA
Y IUHAMO-MAaIlIMHBI.

Onpedensims HaTIpaBICHUE BpAIlCHUS

SKOPA SJICKTPOABUT ATCIIA ITPU 3a/JTaHHOM

HaTpaBJICHUH MPOTECKAHHUS
ANEKTPUYECKOTO TOKa B 0OMOTKaX
CTaHUHBI.

Pewamy 3anaun o 35eKTpoABUTATENE
MIOCTOSTHHOTO TOKA M JHHAMO-MAIIINHE
Onepuposams noHamusamu. CuiIa
Awmriepa, 3J1€KTpOABUTATENb, TUHAMO-
MallliHa.

Ymemw onpenensite MOIyJIb

Y HampaBJICHUE CUJIbI AMTIepa,
coOHpaTh IKCHEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpueooumys npumepsvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITOCTOSAHHOTO TOKA
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Hroro no pazgeny

10

Y TUHAMO-MAaIIUHBI.
Ipumenamo TEOPETUUECKUE CBEACHHUS
00 3JEeKTpOIBUraTese MOCTOSHHOTO
TOKa U O TUHAMO-MAIlINHE

JUTs1 OOBSCHEHHS IPOBOJUMOTO
JKCIIEPUMEHTA.

Hccneoosams Be 3aBUCUMOCTH:

1) cunbl TOKa, BEIpabATHIBAEMOM
re€HEPATOPOM, OT BEJTMYMHBI MOMEHTA
CWJIBI, IPWJIOKEHHOTO K €70 Baly;

2) BETMYUHBI HAMIPSHKCHUS, TIOJTaHHOTO
Ha JIEKTPOABUTATEb,

OT YaCTOTHI €r0 BpaLICHUS

Y MEXAHWYECKOW HArpy3KH €ro Baja

U UHmMepnpemupo8amsy MOJTy4YEeHHbIE
pE3yJbTaThI.

Hcnonvzoeams 31EKTPOMOTOP,
71a00paTOPHBII UICTOYHUK MUTAHMUS,

peocTart, MyJIbTUMCTP
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Pa3nen 2. Kosie0aHus 1 BOJTHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuoia KojaeoaHui
JIMHEUKU

HA HUJIMHIPUYECKOU
ITOBEPXHOCTH

OT pajnyca ee

KPUBU3HBI (MIPAKTUKYM )

I"apmonmnyeckue KoaeoaHusl.

Hx knHeMaTHueckoe,
JTUHAMHYECKOE U SHEPTeTUUECKOE
onucanue. [lepron u yactora
kosebanuii. [Tepuon manbix
CBOOOJHEIX KOJICOAHMI

MaT€MaTHU4YCCKOI'O MasiTHHUKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

NEPHUO/JI U 4acTOTa KOJICOAHHIA.

Ymemw 3anmceiBaTh

Y UHTEPIPETUPOBATh YPABHEHUE
rapMOHUYECKUX KOJICOAHUH, TPUMEHSITh
3aKOH COXPAHEHUS SHEPTUU

JUTsI KOJ1e0aTeNbHBIX MPOIECCOB,
coOHpaTh IKCIIEPUMEHTATIBLHYIO
YCTaHOBKY, OOBSICHSITh POJIb MAJIOCTU
aAMIUTATYbI KOJICOaHUA.

IIpusooums npumepol K01eOATETHHBIX
MIPOILIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTeEPe
3aBUCUMOCTH TIeproa KoJieOaHui
JIMHEVKH HA UWINHAPUYECKOU
MOBEPXHOCTH OT pajiyca €€ KpUBHU3HBI.
Hccnedosams 3aBUCUMOCTHU TIEPUOJIA
KOJIeOaHUM JIMHEUKHU

Ha [UIMHAPUYECKON TOBEPXHOCTHU

OT pajiiyca €€ KpUBU3HBI
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2.2.

N3yuenune 3aBUCUMOCTH

aMIUTATY bl KOJICOaHMI

[Mapmonnyeckue konedaHusl.

AMHJII/ITy,Z[a, nepuoa n 4aCctoTa

U uHmepnpemupoB8ans NOITYUYECHHYIO
3aBUCUMOCTD.

Cmpoums rpaduk 3aBUCUMOCTH
nepuoaa KojaeoaHui JTMHEHKH

Ha LIWJIAHIPUYECKON TOBEPXHOCTH

OT paJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aOCOJIFOTHBIX TOTPEITHOCTEN
U3MEPAEMbIX (PU3UUECKUX BEJIUYUH).
IIpumensimo nipaBUia HOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JPYT OT Apyra.
Hcnonvszoeams TMHENKY, CEKyHIOMED.
Yemanaenusams 63aumocsnsu

MEXKy KHHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
ONMCAaHUEM TAPMOHUYECKUX
KoJie0aHu .

Pewamv 3agaun Ha rapMOHUYECKUE
Kosie0aHus

Onepuposams NOHAMUAMU.

rapMOHHNYCCKHUEC KOJIC68,HI/IH,
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IPY>XXUHHOT'O MasATHUKA
OT BpCMCHU

(IpaKTUKyM)

KOJIEOaHUH.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUTUTY/a, IEPUO] U YaCcTOTa
KoJieOaHW, 3aTyXaHue KOoJIeOaHui.
Ymems 0OBACHATH 3aTyXaloIue
K0JIeOaTeIbHBIE TPOIIECCHI C TTO3UITUI
3aKOHA U3MEHEHUS MEXAHUYECKOU
SHEPTruu, COOUpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepul 3aTyXaronmx
KOJIeOaTeIbHBIX MPOLIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYIbI KOJIeOaHU
MPY>KUHHOTO MasiTHUKA OT BPEMEHU
IPY HAJTMYUU 3aTyXaHUS.

Cmpoums rpadyK 3aBUCUMOCTHU
aMIUTATYIbI 3aTyXalOUUX KoJeOaHu
MasTHUKa BPEMEHU U JINTHEAPHU30BhIBATh
ATy 3aBUCUMOCTH (C YUETOM
a0COJIIOTHBIX MOTPEIIHOCTEH
U3MEPSEMbIX (PU3MUECKUX BEJTUYNH).
Ipumensmo ipaBUIa TOCTPOCHUS
rpadUKOB 3aBUCHMOCTEHN (PU3HIESCKUX

BEJIMYMH APYT OT ApyTa.
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2.3.

N3mepenne akTHBHOTO
U PEaKTUBHOI'O
COIIPOTHUBJICHUM
KaTyIlIKH
MHIyKTUBHOCTHU

(mpakTUKyM)

ITepemeHHBII TOK. AMIUTUTYIHOE U
JNENCTBYIOLIEE 3HAYEHNE CUIIBI TOKA
1 HanpsikeHus. CHHY COUTANTbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOp M KaTylIlKa
UHAYKTUBHOCTH B LIENHU
CHUHYCOUJAIBLHOTO IIEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ ¥l MHIYKTHBHOE)

CONPOTHUBIICHUE

Hccneoosams 3aBUCUMOCTD aMILTUTY JTbI
3aTyXxarolux KojieOaHUN MasTHUKA

OT BPEMEHHU U UHMEPNPEMUPOBANb

3Ty 3aBHCHUMOCTb.

Hcnonv3o6amsb NTUHENVKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
MEPEMEHHBIN TOK, aMILTUTYTHOE

U JIEHCTBYIOIIIEE 3HAUCHHUE CUIIbI TOKA

U HaIPsDKEHUSI, CHHYCOUIQJIbHBIN
NIEPEMEHHBIA TOK, aKTUBHOE,
pPEaKTHBHOE, EMKOCTHOE ¥l MHIYKTHBHOE
COTIPOTHBIICHUE.

Ymemwb 00bACHATH OBEACHNE
pe3ucTopa, KOHJIEHCATOpa U KaTYIIKH
WHIYKTUBHOCTH, BKJTIOUEHHBIX B I1CTTH
CUHYCOHJIATLHOTO IEPEMEHHOTO TOKa,
coOMpPATh ANEKTPUUYECKYIO 1IETIh
(mocnenoBaTebHO COCAUHEHHBIC
PE3UCTOP U KATyIIKa WHIYKTUBHOCTH,
MOJKJIFOUCHHBIE K TEHEPATOPY).
IIpusooums npumepvi TPUMEHEHHUSI

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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IIEPEMEHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTH aMILTUTY/Ibl HAMIPSDKEHUS
Ha PE3UCTOPE OT YACTOTHI 110/1aBAEMOTO
Ha BXOJ LIETIN IEPEMEHHOTO
HaNPsHKEHUS TOCTOSIHHON aMIUIATY JIbI.
Cmpoums rpadyK 3aBUCUMOCTHU
aMIUTATY bl HATIPSOKCHUSI Ha PE3UCTOPE
OT YacTOTHI MMOJJaBAEMOTO Ha BXOJI IIETIH
NEPEMEHHOTO HaNPsKEHUS TOCTOSTHHON
aMIUIUTYIBI (C y4€TOM a0COIOTHBIX
MOTPEIIHOCTEN H3MEPSEMBIX
(U3UYECKUX BEJIIMYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpadUKOB 3aBUCUMOCTEH (PU3NUESCKUX
BEJIMYUH APYT OT JApyra.

Hccrnedosams 3aBUCUMOCTH aMILTUTY BT
HaNPSDKEHUST Ha PE3UCTOPE OT YaCTOTHI
M0/IaBa€MOTO Ha BXO/I IIETTH
NEPEMEHHOTO HAIPSDKEHUS TOCTOSITHHON
aAMIUIUTY bl U UHMEPNPEemuposamy

IMOJIY4YCHHYTIO 3aBUCHUMOCTb.
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2.4.1. Bsenenue
B OKCIIEPUMEHTAIBHYIO

aKyCTHUKY (JICKIUS)

MexaHu4ecKue BOJIHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacnpocTpaHEHUs U JAJIMHA BOJIHBI.
OtpaxxkeHue, MperoMIICHHE,
uHTepPEpeHIH U TUPPAKITUS
BOJIH. 3ByK KaK ME€XaHU4ecKas
BosHA. CKOpPOCTH 3BYKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

OGepTonsbl. TeMOp 3ByKa

Onpedensmsb aKTUBHOE CONIPOTUBIICHHE
KaTyIIKH HHTYKTUBHOCTH

(TT0 HU3KOYACTOTHOM 001acTh rpaduka)
Y WHTyKTUBHOCTH KaTYIIIKU

(110 BBICOKOYACTOTHOM YacTH Trpaduka).
Hcnonvzosams reHepaTop HU3KOU
9aCTOTHI, OCIIMILTOTpad) UM BOJIETMETP
NIEPEMEHHOTO HAMPSIKCHHUS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHIEHCATOPaMH
U KaTyIIKaMy WHyKTUBHOCTH
Onepuposams NOHAMUAMU:
MEXaHWYeCKasl BOJIHA, IEPUO/I,
9acTOTa, CKOPOCTh PaCIPOCTPAHEHUS

Y ITTUHA BOJIHBI, OTPaKEHUE,
npesioMieHue, uHTephepeHus

U Tudpakius BOJIHbI, 3BYK, CKOPOCTb,
I'POMKOCTb, BEICOTA TOHA, 00EPTOH

U TeMOD 3BYKa.

Ymemwb oOBSACHATH pa3inuune Mexay
MOTIEPEYHBIMH U MTPOJOJIBbHBIMU

BOJIHAMH.
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3namo HOpMYJIbI, CBSI3bIBAIOIINE
CKOPOCTb, MIEPUO/I, YACTOTY U JITTUHY
BOJIHBI, TPOCTEUIITE METO/IbI
UCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpueooums npumepsl 3ByKOB pa3HOU
I'POMKOCTHU, BBICOTHI TOHA U TEMODA,
SIBJICHUW OTPaKEHUS1, TPEJIOMIICHHUS,
uHTEpPEPEHIINH U TU(DPAKITIU BOTHBI.
Onpedensims Ha CIyX 3BYKH BBICOKHX
Y HU3KHUX YaCTOT, TOHAJIbHbBIC 3BYKU
U IITYMBI.

Pewamv 3anaun 0 3ByKOBBIX BOJHAX

2.4.2. OcuumiorpaMMa 1 [Iepuon, yactora, CKOpOCTb Onepuposamsb noHAmMuUAMU. BBICOTA
Y CIIEKTp TJIACHBIX pacnpoCTpaHEHUs U JUIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (TIPAKTUKYM) CkopocTts 3ByKa. ' poMKOCTB 3ByKa. = 3ByKa, OCIHHJIJIOTpaMMa.
Bricora Tona. O6epTonsl. TemOp Ymemo 00BICHATH, Kakast HMOpMAITUS
3Byka. CreKkTp 3ByKa COJICP>KUTCS B OCITUILIOTpaMMe,

a Kakasl B CIIeKTpe, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpueooumys npumepsl IPUPOAHBIX
IIPOLIECCOB U TEXHUYECKHUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH U IIIYMBI, KX OCIIHJLIOIPaMM

U CIIEKTPOB.

Ipumensamo 11l MOTyYEHUS
OCITUJUIOTPaMM M CIIEKTPOB 3BYKOB
MIePCOHAIBHBIN KOMITBIOTEP

C MUKPO(QOHOM MM CMapTHOH

C IIpeIy CTaHOBJIEHHBIM MPOTrPAMMHBIM
oOecIieueHueM.

Dopmynuposams TUTIOTE3Y O XapaKTEpe
OCIIIUIJIOTPAaMM U CIIEKTPOB Pa3TMYHBIX
3BYKOB.

Hccnedosamsy OCIUILTIOTPAMMBI

Y CIIEKTPBI Pa3IMIHBIX TJIACHBIX
3BYKOB OJIU3KHUX YaCTOT

U UHmMepnpemupo8ams dTU
OCITUJUIOTPaAMMBI ¥ CIISKTPHI.
Onpeoensams 10 OCIUIITIOTpaMMaM

Y CIICKTPaM aMILTUTYIbI 3ByKOBBIX
BOJIH, YaCTOTHI KX TOHOB U 00EPTOHOB,
OLIEHUBATh A0COJIFOTHBIE

Y OTHOCHUTEIIbHBIC TTOTPEITHOCTH

N3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCIINYHH.
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2.5.1. Crosune MexaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuasi MexaHUYECKasi BOJTHA
KaK CyMMa JIBYX BOJIH, OETyIux

B TIPOTUBOTIOJIOXKHBIX
HanpasieHusx. [lonepeuynsie

Y TIPOJIOJIBHBIE CTOSYUE BOJHBI.
[lepuon, yactoTra, CKOPOCTb
pacnupoCTpaHEHHUS U JJIMHA CTOSTYEH
BOJIHBI. ¥Y3JIbI U TyYHOCTH.
BnusiHue rpanun ofHOMEPHOMN
cpenbl Ha (POPMUPOBAHUE CTOSUNX
BOJIH. P€30HATOPBI C OTKPBITHIMU
¥ 3aKPBITBIMHU KOHIIAMU. Y CIIOBUS
00pa3oBaHUsI CTOSAYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OcCHOBHOI1 TOH 1 00€PTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Ycmanasnuseams 63aumocessu
MEXAY TPOMKOCTBIO 3ByKa U BUAOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYKa) M BUJIOM
CIEKTpa

Onepuposams NOHAMUAMU. CTOSYAS
BOJIHA, Y3€JI U IIyYHOCTh CTOSYEN
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSTYEN 3BYKOBOM BOJIHBI.

Ymems 00OBACHATH yCHOBUS
00pa30BaHMsI CTOSYUX 3BYKOBBIX BOJIH
B Pa3IUYHbBIX PE30HATOPAX, TPUHIUI
JEUCTBUS KAMEPTOHA.

3Hamb BUIBI TPAHUYHBIX YCIOBU,
(dopMyi1y, CBSI3BIBAIOILYIO YACTOThI
OCHOBHBIX TOHOB 1 00OEpTOHOB

C IJIMHOM pe30HaToOpa U CKOPOCTHIO
3ByKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocreiimue 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 U3ydeHnwue criekTpa
3ByKa JIMHEWHOTO
pe3oHaropa

(mpakTUKyM)

OcCHOBHO# TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepupogams nonusimusmu: OCHOBHOU
TOH U OOEPTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymemwb 00BICHATD, Kakasi HHPOpMAIU
COJIEPKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOupaTh IKCIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpusooums npumepsvr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensimo 115l NOTY4YEHUS 3BYKOB
CaMOJEIbHBIN aKyCTHYECKUM PE3OHATOP
(MpoOMpKy, YACTUYHO 3alOJIHEHHYO
BOJIOM), @ JIJIs1 OJIy4EHMSI CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTED

C MUKPO(OHOM UM cMapTHOH

C IPELYCTaHOBJIEHHBIM IPOIPaMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT JUTMHBI PE30HATOPA.

Cmpoumb nMUHEapru30BaHHbIE TpaduKu
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3aBHCHMOCTEH YaCTOTHI OCHOBHOTO
TOHA W TIEPBOTO 00EPTOHA 3BYKOBOM
BOJIHBI OT BBICOTBI BO3AYIITHOTO CTOJI0A
B IIpoOHUpKe (C yueToM abCOTFOTHBIX
MOTPEIIHOCTEN H3MEPSEMBIX
(bU3HUEeCKUX BEIIMYUH).

IIpumensmo nipaBUiIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH APYT OT JApyTa.
Hccnedosams rpadyiku 3aBUCUMOCTEMN
9acTOThI OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOM BOJIHBI OT BHICOTHI
BO3/IyIITHOTO CTOJIOA B TPOOUpPKE

U UHMepnpemuposams TH TpaduKH.
Onpeodensamsb CKOPOCTH 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 9aCTOTHI
OCHOBHOTO TOHA U MEPBOro 00epTOHA
3BYKOBOM BOJIHBI OT BBICOTBI
BO3JIyIIHOTO cTOJI0A B MpOOUpKeE,
OILICHUBATh A0COJIOTHYIO

¥ OTHOCHUTENBHYIO TIOTPEITHOCTb

U3MEPEHHON (PU3HUECKON BEJIMUNHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyd cBeta. OTpaxkeHue CBETA.
3aKOHBI OTPAKECHUSA CBETA.
[Ipenomnenue cBeTa. 3aKOHBI
pEeIOMIICHHS CBeTa. AOGCOIOTHBIN
MOKa3aTeib MPeIOMIICHMUS.
OTHOCHTENBHBIN TOKA3aTelb

MPEIOMIICHUS

Onepuposams nouamusmu: JIy4 CBETA,
OTpakeHHE CBETA, IPEIIOMIICHHE CBETA,
a0COJIIOTHBIN U OTHOCUTEIIBHBIN
1OKa3aTelb MPEJIOMIICHHUS.

Ymems hpopmynupoBaTh 3aKOHBI
OTpa)KEHUs CBETA, 3aKOHBI
PEJIOMJIEHUS CBETA, COOMPATh
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.
1Ipusooums npumepsi ONTUIECKUX
SBJICHU, B KOTOPBIX HAOJIFOIAI0TCS
SBJICHUS OTPAXKEHUS U IPEIIOMIICHUS
CBETa.

IIpumersimob 3aKOHBI IPEIIOMIICHUS
CBeTa.

Cmpoumbs X011 Ty4den

IPU IPETOMIICHUH CBETA

Ha OBEPXHOCTH.

Hccneoosams n13MEHEHHE
HaIpaBJIeHUs Jy4ya CBeTa, NaJaroiero
Ha OOKOBYIO MOBEPXHOCTh
IJI0CKOIIAPAJUIEIbHOM TUIACTHHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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2.6.2 HsmepeHue mokazaress
IPEITOMJIICHUS TIPU3MBI
110 MUHIMAJTLHOMY yTITy
OTKJIOHEHUS JIA3EPHOTO

ay4a (IpaKTUKyM)

IIpenomiieHue cBeta. 3aKOHBI
pesIoMJICHUS cBeTa. AOCOTIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN IOKA3aTENb
npenomienus. [Iprusma.

[Ipenomnsromumii yro npu3msl

U UHmMepnpemupoeams MOIYy4YCHHbIE
pe3yJbTaThI.

Onpedensims NIOKA3aTENb IPETIOMICHHS
MaTepuralla II0CKOIIapauIeIbHON
IUTACTUHBI, OLICHUBATh a0COJIOTHYIO
¥ OTHOCUTENBHYIO IMOIPEIIHOCTD
U3MEPEHHOM (PU3UUECKOI BEIUUMHBI.
Hcnonvzo6amsb Na3epHYIO yKa3Ky,
JIMHEUKY.

Pewams 3anaun Ha TIPENOMIIEHHUE CBETA
Onepuposams NoHAMUAMU.:
peoOMJICHUE CBETa, a0COIIOTHBIN

Y OTHOCUTEJIBbHBIN IIOKA3aTEelb
IIPEJIOMIICHU S, TPETOMIISIIOIIAN YT OJI
IIPU3MBL.

Ymemw paccunThIBATS MUHUMAJIBHBIN
YI'0JI OTKJIOHEHHSI JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEHN NMPU3MOI1, COOMPATH
AKCIEPUMEHTAIIBHYI0 YCTAHOBKY.
IIpusooums npumepvt ONTUIECKUX
npuOOpOB, B KOTOPHIX IPUMEHSIOTCS

MMPCIOMIIIOIINEC IIPU3MBI.
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IIpumensimob 3aKOHBI IPEIIOMIICHUS
CBETa.

Cmpoums X011 Ty4del B TPEYTOJIbHOU
PAaBHOCTOPOHHEH IPU3ME B CIIy4ae
IIPOU3BOJIBHOIO HAIPABJICHUSI IAJCHUS
Jdy4a ¥ B CIy4yae MUHUMAJIBHOTO yrjia
OTKJIOHEHHUS JyYa.

Hccnedosams 3aBUCUMOCTb yTIIa
OTKJIOHEHHSI JTy4a TPEYTOJIbHOU
PaBHOCTOPOHHEN MTPU3MOMN

OT HAIIPaBJICHUS MMAJAOLIETO JTy4a

U UHmMepnpemuposams MOITyYEHHBIE
pe3yJbTaThI.

Onpedensims 10 TOTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO yIJia
OTKJIOHEHHSI JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEW ITPU3MOM MIOKA3ATEIIb
peJIOMJICHUS] MaTepHalia MPU3MBbI,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTh
U3MEpEeHHOM (pr3nyeckoi

BCJIIMYHMHBI.

86



2.7.1.

[Tpumenenue r3pdexra
MOJIHOTO BHYTPEHHETO
OTpaKeHHUSI

B U3MEPEHUSAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN Yol MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvzosams IpU3My, J1a3epHYIO
yKa3Ky, TPaHCIIOPTHP.

Pewams 3agaun o NpeoMIIEHUN JTyder
B IpU3Max

Onepuposams nOHAMUAMU.: TIOJTHOE
BHYTPEHHEE OTPAXKEHUE, IPEIEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymemv popMynupoBaTh yciaoBHe
BO3HUKHOBEHUS IIOJTHOTO BHYTPEHHETO
OTpaXKECHHS.

3uams HopMyIty, CBA3BIBAIOLLYIO YTOI
IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooumys npumepsl IPUPOIHBIX
SBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOJIO1aeTCs
(mpuMeHsIeTCs) SIBJICHUE MTOJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Pewams 3agaun Ha NOJTHOE BHYTPEHHEE

OTpakKeHUe
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2.7.2. VI3mepeHue mokasarens
HPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIO/ICHUS yria
MOJIHOTO BHYTPEHHETO
OTpa’KEHUs

(IpaKTUKyM)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTo MOJIHOTO

BHYTPCHHCTO OTPAXKCHHUA

Onepuposamv noHAMUAMU.:
IPEJIOMJICHUE CBETA, A0COIIOTHBIN

Y OTHOCHUTEJIbHBIN NIOKA3aTENb
PETOMIICHUS, IPETOMIISIOLINI YToJ
IPU3MBI, IOJTHOE BHYTPEHHEE
OTpa)kK€Hue, MPeAeNIbHBIN YOl TOJIHOTO
BHYTPEHHETO OTPaKEHMUSI.

Ymemw paccuuThIBATH Yo MOJIHOIO
BHYTPEHHETO OTPa)KE€HUs1, COOMpPATh
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpugooums npumepsr ONTUIECKUX
IpruOOPOB, B KOTOPBIX TPUMEHSIOTCS
IPEJIOMIISIIOLIUE TIPU3MBI

Y ACIIOJIB3YETCS SIBJICHUE TIOJIHOTO
BHYTPEHHETO OTPaKCHMUS.

Cmpoumbs X011 JTyda B TPEYTOJIbHOM
IpU3Me C y4eTOM BO3MOKHOI'O TTOJIHOTO
BHYTPEHHETO OTPAKEHUS JTyya.
Ipumenamu 3aKOHBI IPEITOMIICHUS
CBETA.

Hccrnedosams yCcioBus, IpU KOTOPBIX
MO’KHO Ha0JIF0/1aTh OJIHOE BHYTPEHHEE
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2.8.

[TpoBepka hopmyisl
TOHKOM JIMH3BI

C TIOMOIIILI0 METO/Ia
napajiakca,
MIPUMEHEHHOTO

JUISL OTIpEJICTICHUS

Cobwupatomue TuH3BL. ToHKas

JINH3Aa. (DOKYCHOG PacCTOAHUC

1 ONITUYECKasl CHJla TOHKOW JIMH3HI.

3aBUCUMOCTH (POKYCHOTO
PacCTOSTHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ TCOMCTPUU

OTPAKEHUE JTy4ad, UAYILIETO
B TPEYTOJIbHOM ITPU3ME

U uHmepnpemupo8ams NOITYyIYCHHbIC
pE3yIbTaTHI.

Onpedensims TIOKa3aTelb MPEIOMIICHUS
MaTepurala MpU3MBI 110 U3MEPEHHBIM
napameTpam, pu KOTOPhIX HAYMHAET
HAO0JIIOIATHCS OJTHOE BHYTPEHHEE
OTpa)K€HUE JIy4ya B IpU3MeE, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTENIbHYIO
NOTPEIIHOCTh U3MEPEHHOM (U3HUECKOM
BEJIMYMHBI.

Hcnonvszoeams ipu3my, N1a3€pHYIO
YKa3Ky, JIUHEUKY.

Pewams 3anaun 0 IOJTHOM BHYTPEHHEM
OTPaXECHHHU JIy4el B PU3MaxX
Onepuposams noHAMUAMU: JTUH3A,
TOHKas JINH3a, COOMparolas J1MH3a,
rJIaBHasi U TOOOYHAsI ONTHYECKAs OCbh,
dokyc, GoKyCHOE pacCcTOsHUE,
(okanbHas IOCKOCTb, ONITHYECKAs

cuiia, mornepeyHocC yBCIMIYCHUC,
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MTOJIOKCHHUSI
U300paKECHUS

(IpaKTUKyM)

Y OTHOCUTEJIBHOIO ITOKA3aTelIs
npesnomiienust. Dopmyia TOHKON
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napaJuIaKc.
Ymemsb 00BACHITH CYITHOCTD
napajiakca, 3amichiBaTh GopMyIy,
BBIPKAIONIYIO 3aBUCUMOCTh
(hOKYCHOI'0 pacCTOSIHUSI TOHKOM
chepudecKoit TMH3BI OT €€ TeOMETPHUH
¥ OTHOCUTEJIHHOTO MOKa3aTes
IpeNoMIICHUS, a TakxkKe GopMyITy
TOHKOM JIMH3BI, COOUPATh
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepwi napaiiakca,
ONTHYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCSI COOMPAOIIIHE JINH3HI.
Ipumernsamo GopMyTy TOHKOM JTUH3HI.
Cmpoums X0 pa3nIuYHbIX JTy4eil

B TOHKOM cOOHMparoIiei JIMH3e.
Hccnedosams BO3MOXKHOCTD
npuMeHeHus ddeKTa napamiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
n300paXeHus UICTOYHHKA CBETA

C MaJIOM CBETUMOCTBIO, ITIOJy4YEHHOI'O

C TIOMOIIIHIO COOMPATOIIEH JINH3BI
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2.9.

N3mepenue pokycHOTo
pacCTOSIHUS
pacCenBarOIICH JTUH3bI

(mpakTUKyM)

PacceuBaromue 1MH3bIL.

Tonkas nmuna3a. DokycHoe
pacCTOSTHUE M ONITUYECKasl CUia
TOHKOU JIMH3bI. POpMyJIa TOHKON
JIMH3BI.

Xon nyya, IPOIIEAIETO JIUH3Y
MO/l TPOU3BOJIBLHBIM YTJIOM

K €€ IJIaBHOU OITUYECKOU OCH.

U UHmMepnpemupo8ams MOITy4eHHbIE
pE3yJIbTaTHI.

Onpeodensimsb HOKYCHOE pacCTOSHUE
coOuparoiel JIMH3bl Ha OCHOBAHUH
PE3yIBTATOB KCIEPUMEHTOB

10 HAOJIIOJICHUIO TTapajllakca
M300paKE€HUsI TOUEUHOT'0 UCTOYHHUKA
CBE€Ta, OLICHUBATh A0COJIIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHON (PU3NUECKOM BEIMUNHBI.
Hcnonvzoeams cOOMPAIOIITYIO JINH3Y,
ONTHYECKYIO CKaMBbIO.

Pewams 3anaum Ha TOHKHE
coOMparonIre JIMH3bI

Onepupogams nousmusmu.: JIAH3A,
TOHKas JINH3a, PaCCEUBAIOIIas TUH3A,
MHUMBIN UICTOYHUK CBETa, MHUMOE
U300pakeHue.

Ymems 3anceiBaTh (pOpMyITy TOHKOM
JIMH3BI IS CTy4asi pacCeuBaroIIeh
JIMH3BI, COOUPATh IKCIIEPUMEHTAIILHY IO

YCTAHOBKY, I1OJIY4YaTb I[GI\/'ICTBI/ITGJIBHOG
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[TocTpoeHne n300pakeHUl TOUKU
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeuBAIOIIUX JUH3AX

U UX CUCTEMaAX

U300paKEHHE B PACCEUBAIOIICH JIMH3E
IIyTEM CO3/IaHHSI C TOMOILBIO
coOuparoiet TMH3bI MHUMOTO
MCTOYHHUKA JIJIs1 PACCEUBAIOIIEH JTMH3BI.
1Ipusooums npumepsi ONTUIECKUX
prUOOPOB, B KOTOPBIX IPUMEHSIOTCS
pacCcenBaIOIINE JTUH3bI U CUCTEMBI JINH3.
Ipumensmo HopmMyITy TOHKOM JTUH3BI
Ciy4asl pacCEMBAIOILECH JIMH3BI.
Cmpoums X0 pa3IuIHbIX JTy4eil

B TOHKOW pacCEenBAIOIIEH JINH3E,
U300paKEHUE TOYKU U OTPEe3Ka MPSIMOn
B COOMPAIOIINX U PACCEUBAIOITUX
JMH33X U UX CUCTEMaX.

Hccneoosams xop tydet

Yyepe3 pacCcenBaroOLLyIO JIUH3Y,

a TaK)Ke B CUCTEME, COCTOSIIIEH

13 COOMpArOIIEH U pacCeUBaIOIICH JTUH3
IIPU UX Pa3TMYHOM B3aUMHOM
PaCIIONIOKEHUY U UHMEPNPEMUPO8AMb
MOJTyYEHHBIE PE3YIIbTATHI.

Onpeoenamsb GOKYCHOE pacCTOSIHUE
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2.10 Omnpenenenue TIUHBI
BOJIHBI JIA3€PHOTO
U3JTYYCHUSI C TTOMOIIBIO
cxemsbl FOnra

(IpaKTUKyM)

WNutepdepenius ceera.
KorepeHTHbIE HCTOUYHUKM.
VYcnoBus HaOIIOACHUS
MaKCUMYMOB U MUHIMYMOB

B HHTEP(EPEHIIMOHHON KapTHHE

OT ABYX KOI'€PCHTHBIX HCTOYHUKOB.

paccemnBaroIIeii JIMH3bI HA OCHOBAHUHT
PE3yJIBTaTOB 3KCIIEPUMEHTOB T10:

1) HaOIOICHHIO JCHCTBUTEIHLHOTO
N300pakeHHS, TaBAEMOTO
paccenBaroIIe JIMH30M;

2) HAOJIOJICHUIO PACXOIAIIICTOCS
CBETOBOTO ITy4Ka, 00pa30BaHHOTO
paccenBarolIeil TMH30M; OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (hH3HUECKOM
BEJIMYMHBI.

Hcnonvzosams cobuparoniyto

Y PaCCEUBAIOIIYIO JINH3Y, ONTHYCCKYTO
CKaMBbIO.

Pewams 3anaum Ha TOHKHUE
PacCCEenBAIOIINE JINH3BI

Onepuposams NOHAMUAMU.
uHTephepeHIIHs, UHTEPPEPECHITMOHHAS
KapTHHA, KOTePEHTHBIC UICTOYHHKH,
uHTEepPEPECHIIMOHHAS CXeMa, CXeMa
IOnra.

Ymemw 3aniuceiBaTh YCJII0BUA
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HpI/IMCpBI KIIACCUYCCKHUX

UHTEP(PEPEHITMOHHBIX CXEM

HAOJIIOICHHS] MAKCUMYMOB

Y MUHUMYMOB B UHTEp(PEPEHIIMOHHOMN
KapTHUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB, COOMPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TPUPOIHBIX
SIBJICHUM U TEXHUYECKUX YCTPOUCTB,

B KOTOPBIX HAOIIOIaeTCs
(mpuMeHsIeTCs) SIBJICHUE
uHTepPepeHIun.

Ipumenamu ycinoBus HAOIIOACHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEpEPEHITMOHHON KapTHHE.
Cmpoumsb XOJ «JIy4ei» U MOKa3bIBATh
Ha HEM Pa3HOCTh X0/a

B uHTEep(depeHmonHoi cxeme FOnra.
Dopmyaupoeams TUTIOTE3Y O BUIIE
uHTEPPEPEHITMOHHON KapTUHBI

P PA3JIMYHBIX TEOMETPUUYECKHUX
napamerpax cxemsl FOHra.

Hccneoosams nHTEPHEPEHIIMOHHYIO
KapTUHY MIpU HAOTIOJCHUU
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Hrtoro no pazgeny

Pa3znen 3. KBanroBas ¢pusuka.

3.1

N3yyenue cnexrpa
CBETa Pa3TUIHBIX
WCTOYHHUKOB

C IMMOMOIIBIO

T PaKITMOHHON

peneTku (MIPaKkTUKYM)

19

Hudpakuus cera.
JudpakunonHas pemierka.
VcnoBue HaO IO IeHUS TTIaBHBIX
MaKCHUMYMOB TP TIaJICHUN
MOHOXPOMATHYECKOTO CBETA
Ha TU(PPAKITMOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TOMOIIIBIO CXEMBI
Onra u unmepnpemuposams
MOJTyYEHHBIE PE3yJIbTAThI.

Onpedensims NIUHY BOJIHBI CBETa

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEPPEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHuBaTh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
[OTPELIHOCTb U3MEPEHHOM (PU3NYECKOM
BEJIMYMHBI.

Hcnonv3o6amsb Na3epHYIO YKa3Ky,
PYJETKY, a Takke (oybry, OyJIaBKu

¥ HUTKY JIJIs peanu3arun cxemsl FOHTa.
Pewams 3a1aun Ha TBYXBOJIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TupaKIMmoHHAs pelIeTKa,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3JIy4eHHUE U TorionieHue poToHa,
CHEKTP U3IyYEHHUS, CIIEKTPOCKOTI.

Ymemw 3anuceIBaTh yCaoBuUs
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N3nydeHne v noriaomeHne
(OTOHOB IpH Mepexo/ie aToma
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buabl ClieKTpoB.

Cnekrpockon

HaOJII0ICHU TJIABHBIX TU(QPAKIIMOHHBIX
MaKCUMYMOB IIpY NIaJICHUU
MOHOXPOMATHYECKOI'O CBETA

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3TyUYEHHS U MOTJOMEHUS (POTOHOB
IIPU [IEPEXO0JIe aTOMa C OJHOTO YPOBHS
SHEPTUU Ha JPYrou, coonparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUUYECKHUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCS U3ITyYCHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamu ycinoBus HAOIIOACHUS
IJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJCHUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PAKIMOHHYIO PELIETKY .
Cmpoumbs X011 «JTyqdei»

IPY UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIMOHHYIO PELIETKY

Y TTIOKa3bIBaTh HA HEW Pa3HOCTh XOJA.

CDOpMyJZMPOGQWZb THUIIOTC3Y O BUAC
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CHEKTPOB U3JIy4YECHUS HICTOYHUKOB CBETA
Pa3HON PUPOJIBIL.

Hccneoosams oNTUYECKHE CIIEKTPHI
U3ITy4YEeHUsI UCTOYHUKOB CBETA Pa3HOMN
IPUPOABL U UHMEPRPEMUPOBAMb
MIOJTy4YEHHBIE PE3yIbTaTHI.
Onpedensims NTUHBI BOJH U3TyYCHUS
Pa3IUYHBIX UCTOYHUKOB

0 pe3yJibTaTaM HaOJ0ICHUS
TUuGPaKIIMOHHON KapTHHBI,

naBaeMoi JupaKkIMOHHOMN PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
U3MEpPEHHOMN (U3HUeCKOn

BEJIMYMHBI.

Hcnonvzosams 1M paKkuinOHHYIO
peueTky, poHaph ¢ JaMIon
HaKaJIMBaHHMS, CBETOIMOIHBIN (hOHAPB,
razopaspsiHyIo Jamiy, nuadparmy,
MEPHYIO JICHTY.

Pewams 3amauu o0 mageHUN cBETa
Pa3IMYHOrO CIEKTPATBHOTO COCTaBa
Ha TU(PaKINOHHYIO PEIIETKY
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3.2,

HccaenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHOIA
OT CUJIBI IPOTEKAIOIIETO
Yyepes HEero ToKa

(mpakTUKyM)

CBGTOI[I/IOI[, HNHTCHCUBHOCTD

U3ITy4eHust, POTOH, IIEKTPOH

Onepupogamsb noHAMUAMU. CBETOANO/I,
p-N-Tiepexo/1, SAEKTPOH, JbIPKa, POTOH,
WHTCHCUBHOCTb U3JTyUYEHUS.

Ymemwv 0OBSACHATH B yIPOILIEHHOM BHJIE
MIPUHIIUIT JEUCTBUS CBETOINO/IA,
coOHpaTh HKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

lIpueooums npumepvl TPUMEHEHUS
CBETOJIMO/IOB B OBITY U B TEXHHKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH MHTCHCHUBHOCTH
U3JIyYEHUS CBETOAMO/IA OT CUIIBI
MPOTEKAIOIIETO YEPE3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
WHTEHCUBHOCTHU U3JTyUYCHUS CBETOIMO/1a
OT CHJIBI TIPOTEKAIOIIETO Yepe3 HETO
TOKA U UHMEPNPEemupos8ams
MOJIyYEHHBIE PE3YIIbTATHI.

Cmpoumbs TpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH U3JTy4€HUsI CBETOANO/IA
OT CHJIBI ITPOTEKAIOIIIETO YEPE3 HETO

TOKa (C y4eTOM aOCOIIOTHBIX
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3.3.

Hab6monenue
M30MPaTeTbHOCTH
BHYTPEHHETO
dboTorddexra Kk JrHEe
BOJTHBI CBETA

(IpaKTUKyM)

CBeToHno, ”THTEHCUBHOCTh
U3Ty4YeHUs], POTOH, FIEKTPOH.
DHeprusi 1 UMIyJbC (HoTOHA.
doT03¢heKT. 3aKOHBI
doTorddexra. YpaBHeHUE
Oiiamrerina 115 potodddekra.

«Kpacnas rpanuna» ¢potosddexra

MOTPENIHOCTEN U3MEPSIEMBIX
(U3UYIECKUX BEIMYHH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH APYT OT JApyra.

Onpeodenamp XapakTep 3aBUCUMOCTU
MHTCHCUBHOCTH U3TyYEHUS CBETOINO/IA
OT CHJIBI TIPOTEKAIOIIETO Yepe3 HETO
TOKA.

Hcnonvzosams CBETOANO, TIOKCMETP
(un1 cMapTPOH C TaTUYUKOM
OCBEIICHHOCTH ), JTA0OPATOPHBINA OJI0K
NUTaHUs! (MM MUCTOYHUK IIOCTOSITHHOTO
HaNPSDKEHUS, pEOCTaT U MYJIbTHMET))
Onepuposams noHamusAmMu: CBETOINO,
p-N-miepexo1, 3IEKTPOH, AbIpKa, POTOH,
UHTEHCUBHOCTH U3JTy4YCHHUS,
boTorpPexT (BHEIIHUI U BHYTPEHHHUIA ),
($OTOTOK, «KpacHasi TPAHUIIA»
dboTodddekra.

Ymemwv 0OBACHATH B yIPOIICHHOM BUIE

MIPUHIIAI JEHCTBUS CBETOAMO/IA,
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dopmynupoBath 3aKoHbI HoTOdDDEKTa,
3aMuChIBaTh ypaBHEHUE DUHINITEHHA
s hotoaddexra u popmyy

JUISL «KpacHOM rpaHuiiby Gpotodrddekra,
coOHpaTh HKCIIEPUMEHTATIBHYIO
YCTaQHOBKY.

I1pugooums npumeps IPUMEHEHUS
CBETOAMO/IOB B OBITY M B TCXHHKE.
llpumensams 3akonbl potorpdekra,
ypaBHEHHE DUHILITEHHA

st hororddekra, hopmyity

JUISL «KpacHOM rpaHuiiby Gotorddexra.
Dopmynuposams TUTIOTE3Y

00 yCIIOBHSIX BOSHUKHOBEHUS
BHyTpeHHETO GhoTodhdekTa

IIPY TIaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOM JUJIUHBI.

Hccrneoosams siBeHNE BOSHUKHOBEHUS
(GoTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
U3Y4YUB 3aBUCUMOCTH CHJIBI (JOTOTOKA

B OCBELIaEMOM CBETOAMO/IE

OT HAIIPpsDKCHUSA Ha APYTIOM CBETOAMUOIL,
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BBITIOJTHSIOIIIEM POJIb HCTOYHUKA CBETA
U UHmMepnpemupo8ams MOITyYECHHbBIC
pEe3YJIbTATHI.

Onpeodensmsb yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOJUO/IC
(TOK BO3HUKAET TOJBKO IIPU OCBEIICHUHU
€ro CBETOJMOJOM C JJIMHOM BOJIHBEI,
MEHBIIIEN WM PABHOM JIJTMHE BOJIHBI,
Ha KOTOPYIO paCCYMTaH OCBEIIAEMbIN
CBETOHOT).

Hcnonvzoeams CBETOANOBI PA3HBIX
1IBETOB (KpacHbIEC, 3eJICHbIC U CHHHUE),
71ab0paTOPHBIN OJOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTorddext

Wroro 1o pazaeny 5
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME

101



JIMTEPATYPA U 3JIEKTPOHHBIE PECYPChbI

1. ITpuka3 MunucTepcTBa 00pa3oBaHuss U Hayku Poccuiickoit ®denepauuu
or 17 mas 2012 1. Ne 413 «O06 yTtBepknennu (enepasbHOTO0 TOCYAapCTBEHHOTO
00pa30BaTEeNpHOrO CTaHAApPTa CpeaHEro ooiero odpazoBaHus» (3aperucTpupoBaH
Munroctom Poccun 7 utonst 2012 1. Ne 24480).

2. Ilpukaz  MunuctepctBa  mnpocBemeHuss  Poccuiickoit ~ ®Denepanuu
ot 12.08.2022 Ne 732 «O BHeceHHHM M3MEHEHMH B (peiepasibHbIil TOCYIapCTBEHHBIH
0o0pa30BaTeNbHBI CTaHAAPT CPEAHET0 OO0IIero OO0pa30BaHUA, YTBEPKICHHBIN
npuka3oM MunucrepcTBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 r. Ne 413» (3apeructpupoad Muntoctom Poccun 12.09.2022 Ne 70034).

3. [lpukaz  MunucrepctBa  mpocBemeHusi  Poccuiickoit ~ ®Dexepanuun
ot 18.05.2023 Ne 371 «O06 yTBepx)aeHnn deaepanbHOi 00pa3oBaTeIbHON MPOTPaMMBbI
cpeaHero ooiiero oopazoanus» (3apeructpupoad Muntoctom Poccun 12.07.2023
Ne 74228).

4. Kabapnun O. @., OpnoB B. A. DkcniepumeHTanbHbIe 33aHusl MO0 (U3HKE.
9-11 «kmaccel: y4yeOHOe TmocoOMe JId  ydammxcs — o0I1ieoOpa3oBaTeIbHbIX
yupexzaeHuil. — M.: «Bepoym—M», 2001. — 208 c.

5. Cnobonsniok A. . dusnueckas oMMMIIMAIA; SKCIEPUMEHTAIbHBIN Typ. —
Munck, ABepeas, 2011. — 378 c.

6. Bcepoccuiickue ommummuansl o  ¢usuke. 1992-2001 / Iloxm. pen.
C. M. Ko3zena, B. I1. Cno6oasauna. — M.: «Bepoym—M», 2002. — 392 c.

7. Cnoboneuxuit U. 1., Opnos B. A. Bcecoro3ubie onmuMmnuanbl mo Gusmke. —
M.: [Ipocseuienue, 1982. — 256 c.

8. ®u3nvecKkuil MpakTUKyM I KJIACCOB C YIUIYOJICHHBIM M3yYeHUEM (DU3HKU:
10-11 . / 1O. U. uk, O. ®@. Kabapaun, B. A. Opnos u np.; [Tox pen. 0. 1. Jluka,
O. ®. Kabapauna. — M.: IIpocsemenune, 2002. — 157 c.

9. https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/req/phys/tasks-
maxwell-7-prak-reg-22-23.pdf

10. https://vos.olimpiada.ru/upload/files/Arhive tasks/2022-23/reg/phys/sol-
maxwell-7-prak-reg-22-23.pdf

11. http://olphys.org/olimpiady/lepho21/8-5 Pushka.pdf

12. https://unm.pd/wp-content/uploads/2022/12/trebovanija-k-postroeniju-
grafikov-1.pdf

102


https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/sol-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/sol-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/sol-maxwell-7-prak-reg-22-23.pdf
http://olphys.org/olimpiady/Iepho21/8-5_Pushka.pdf

13. https://Bcomnrinm.pd/upload/files/Arhive tasks/2022-23/final/phys/tasks-
phys-10-prak-final-22-23.pdf

14. https://Bcour.inm.pd/upload/files/Arhive tasks/2022-23/final/phys/sol-
phys-10-prak-final-22-23.pdf

15. http://olphys.org/img/static/news/9-5 10-5.pdf

16. http://olphys.org/olimpiady/lepho21/10-1 11-1 Dispersia.pdf

17. http://olphys.org/img/static/news/10-2_11-2.pdf

103


http://olphys.org/img/static/news/9-5_10-5.pdf
http://olphys.org/olimpiady/Iepho21/10-1_11-1_Dispersia.pdf
http://olphys.org/img/static/news/10-2_11-2.pdf

