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HHOACHUTEJIBHAS 3AIIMCKA

Hacrosmias pabovas mporpamMMa Kypca BHEYPOUHOU JCATEIbHOCTH «OCHOBBI (DU3HUECKOTO
OKCIIEpUMEHTa» (Jajmee — TMporpamMma) pa3padoTaHa B COOTBETCTBHH C TpeOOBAHUSIMU
(deneparbHOrO roCyIapCTBEHHOTO 00pa30oBaTeIbHOIO CTaHAAPTa CPEIHEro OOIIero oOpa3oBaHUS
(manee — ®I'OC COO)[1, 2] u HanpaBiieHa Ha OPTaHU3ANUIO O0YYCHHS B (PU3UKO-MATEMATUICCKOM
npoduiie B COOTBETCTBUU ¢ TpeOOBaHUSIMH (heqepaibHOi 00pa3oBaTeIbHONW MPOrPaMMBI CPEIHETO
obmero oopaszosanus (POII COO) [3].

Peanmzanuss  mporpamMMbl  MOXKET — COJACHCTBOBATh  JOCTIDKEHUIO  OOYYarOIIUMUCS
mIaHupyemMeix pesyapraroB  ocBoeHus DOII COO, pa3BUTHIO JHYHOCTH OOYYAFOIIMXCS,
(GOPMUPOBAHUIO U YIOBIETBOPEHUIO X COLHATBHO 3HAYUMBIX HWHTEPECOB M MOTPEOHOCTEH,
camopeaiu3anuu OOydalolluxcs 4Yepe3 ydyacTHe BO BHEYpOUHOH JnesTenbHOCTH. OpHON U3
BO3MOXHBIX ()OpM  pealu3ald MPOTpaMMbl  SIBISETCS  KpPYXKoK. [IporpamMmma  MOXeT
pean30BhIBaTbCS  00pa30BaTelbHONM  OpraHM3aleil  caMOCTOSATENbHO JIMOO HAa  OCHOBE
B3aMMOJICUCTBHAS €  JPYTUMH  OpraHU3alUsSMH, OCYIISCTBISIONIMMH  00pa30BaTeIbHYIO
JESITENIbHOCTD.

[Iporpamma Kypca BHEYpOUHOU AEATENBHOCTH «OCHOBBI (DU3HUECKOTO SKCIIEPUMEHTA
npenHasHayeHa s peamusanun B 10-11 kiaccax W HampaBieHa Ha TOCTHKCHUE
COOTBETCTBYIOIINX  PE3YITaToOB, CHOPMYITHPOBAHHBIX B ()elepayibHON pabodeil mporpamme Io
yueOHOMY npeameTry «Pusnka» (yrryOJeHHBIH YPOBEHb).

[Ipu u3ydyenun Gu3MKHU HA YIIIYOJIEHHOM YPOBHE peaiu3alus dTHX MPUHIUIOB 0azupyeTcs
Ha KCII0JIb30BAaHUU CaMOCTOSTEIBHOIO YUEHUYECKOIO 3KCIIEPUMEHTA, BKJIIOUAIOIIET0, B TOM YHCIIE,
paboTel (usmueckoro mpaktukyma. Ilpu sToM mox paboraMM MpPaKTHKymMa IOHUMAETCs
CaMOCTOSITENIbHOE UCCIIEJOBAHNE, KOTOPOE MPOBOAUTCS MO PYKOBOACTBY CBEPHYTOI0, 000OIIEHHOIO
BuJa Oe3 momiaroBod WHCTPYKIMHU. B pe3ynbrare oOecrneymBaeTcsl OBIaJCHHE OO0y4YarOUUMUCS
YMEHHUSIMH TIPOBOJUTEL MPSIMBbIE W KOCBEHHBIC W3MEPCHHsI, MCCIEIOBaTh B3aMMHBIC 3aBUCHMOCTH
IBYX (U3MYECKUX BEIMYUH U OCYIIECTBIATH MOCTAHOBKY OMBITOB MO IMPOBEPKE MPEITOKEHHBIX
rurnore3. Bce 310 crmocoOcTByeT JTOCTHKCHHUIO OIHOW W3 OCHOBHBIX IeJed WM3ydeHUs (U3HKH Ha
ypOBHE cpeAHero oOmero oOpa3oBaHUST —  OBIAJCHHIO  OOYyYalOIIMMHUCA  METOAAMH
CaMOCTOSITCIILHOTO TUTAHUPOBAHUST W TIPOBEACHUS (DHU3MYECKHX OKCIEPUMEHTOB, aHaiu3a |
MHTEpIIpETay HH(HOPMAIUH, ONIPEIEICHUS JOCTOBEPHOCTH MOTYYEHHOTO pe3yabTara.

AKTYaJIbHOCTh peaji3allii JaHHOW MPOTpaMMBbl ONPEIENeTCs TeM, YTO €€ OCBOEHHUE
MO3BOJISIET 00yYaroIMMCs] Ha MPAKTUKE O3HAKOMUTBCS C PAa3IMYHBIMH (PU3UUYECKUMHU SBICHHUSMU,
HKCHEPUMEHTAJIbHO M3Y4YUTh pa3JinyHble (PU3NYECKUE 3aKOHOMEPHOCTH, YIIYOUTh CBOU
TEOpPEeTUYECKHE 3HAaHMSA, Pa3BUTh HMEIOIIMECSs U MPUOOPECTH HOBBIE NMPAKTUYECKHE YMEHHS U
HaBbIKM B 00JacTU IUIAaHUPOBAHMS, TIIOATOTOBKH, IPOBEIEHUS, aHalIW3a M MHTEpHpeTarun
($u3uUeCcKoro SKCIepuMeHTa.

IIporpamma naet oOy4aromuMcsi BO3MOXKHOCTh TPUOOPECTH MPAKTHUECKUN OMBIT pabOTHI C
nabopaTopHbIM  OOOpYIOBAaHUEM, OBJIAJETh KOHKPETHBIMM IIpUEMaMHU  HCCIEI0BaTeNIbCKON
JEeSTeIbHOCTH  HAYMHAIONIETO  (DU3MKa-IKCIIEPUMEHTATopa, CQOPMUPOBAaTh HABBIKM  OLIEHKU
MOTPEIIHOCTEN pe3yabTaToOB U3MEpeHHs] GU3NYECKUX BEJIUYUH. Peanusarus mporpaMMmbl cO31aeT
ycnoBus ans  (opMHpOBaHUS |y OOYYaroIIUMXCS HECTaHJIAPTHOTO KpPEaTWBHOTO MBIIIJICHHUS,
COJICMCTBYET pa3BUTHUIO MHIWBUIYAJIbHOCTU CYKICHHH, (POPMHUPOBAHHIO KYIBTYphl 00OCHOBAHUS
COOCTBEHHOTO MHEHHUS U CBOOOJIBI €r0 BBIPAKEHUSI.

[Iporpamma MoxeT ObITH BOCTpeOOBaHa OOYYaIOIIMMUCS, KOTOpblE HMEIOT HHTEepec H
MOTHBALIMIO K YIIyONIEHHOMY H3yYeHUI0 (U3MKM W MaTeMaTHKH, TOTOBATCA K YYacTHIO B
OJIMMITHAAX IIKOJIBHUKOB MO (PU3MKE, B paMKaX KOTOPBIX MPEAYCMOTPEH MPaKTHUECKUH TYp.
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[IporpamMma mpeciegyeT He TONBKO OOpa3oBaTelbHbIE, HO W BOCHHUTATEIbHBIC IIENH,
MOCKOJIBKY COOTBETCTBYET HJE€ DKOJOTH3AIMU U UJIee MPUKIIAIHON HalpaBICHHOCTH, KOTOpPHIE, B
YHclie APYTuX UJeH, MON0KEHbI B OCHOBY Kypca ¢u3uku, nzydaemoro Ha ctynenu COO.

BapuanThl peajqu3anuu nNporpaMmmbl U (popMbI IPOBEAEHUA 3aHATHH

Peanuzanys nmporpaMMbl MpearonaraeT COYEeTaHWE PA3IMYHBIX (OPM TPYMIIOBOI paboThI
(caymanue JIeKUWH, JUCKYCCHsl, MOHTaX OSKCIEPUMEHTAIBHBIX YCTAaHOBOK, IPOBEICHUE
(Gu3MYeCKNX W3MEpPEHHWH TOA PYKOBOACTBOM MpENojaBareisi) M HHIUBHIYaJIbHOH pPabOTHI
(BBITIOJIHEHUE CaMOCTOATENBHBIX pabdOT W paboT mpakTUKyma, 00pabOoTKa M WHTEpHpeTaIHs
pe3yabTaroB (pu3NUecKuX u3Mepenuil). Mcnonp3oBanue Takux Gopm pabOTHI IIOMOTAET Pa3BUBATh y
00y4aroIMXcsi, C OJHOM CTOPOHBI, HABBIKA BOCHPHUATHS HOBOM HMH(OpMAIMK TMPH Pa3TUUHBIX
dopmax ee momayu, a ¢ APYro CTOPOHBI — AKTUBHOCTH, CAMOCTOSITEIBHOCTh U TBOPYECKOE HAYaJIo.
B wmenom peanmzanus JaHHON NPOTrpaMMBbl  JOJDKHA TOJOXKUTENBHO CKa3bIBaThCs Kak Ha
aKTyaJM3aluy 3HAHWH, YMEHUH M HAaBBIKOB OOyYalOUIMXCS B paMKax MX MPEANpoecCHOHAIBHON
TEXHOJIOTHYECKON (MHKEHEPHOH) IMOIrOTOBKH, TaK M Ha COLMAIBHOM (POPMUPOBAHHM JTMYHOCTH
o0yyaronuxcs.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKaX KOTOPBIX MPEIyCMOTPEHBI TaKue
dopMbl paboOT, Kak JIEKLIHMH, CAMOCTOSTEIbHbIE paboOThl M paboThl MHpakTUKyma. B xone
CaMOCTOSITENIbHBIX Pa0OT oOywaromuecs: IOjA KOHTPOJEM IpenojaBareis 3aKpeluisiioT HOBbIE
3HaHUs, OTpadaThIBAIOT OINpEJ/leIeHHbIe YMEHHUs M HaBbIKM. PaboThl MpakTHKyMa IMOJpa3yMEBaOT
CaMOCTOSITENIFHOE pElIeHHEe OOyJYaroIIMMUCS KCIIEPUMEHTAIBHBIX (U3MUECKUX 33/1ad. Temaruka
paboT npakTUKymMa M MOPSAOK HMX CIEJA0BaHHUA COOTBETCTBYIOT CTPYKTYpPE TEMaTHUECKOrO
IUIaHupoBaHus  (enepanbHO  paboueil mporpaMmbel 1Mo ydyeOHOMy mpeaMery  «Dusukay
(yrmyOneHHBIA yPOBEHb).

[Iporpamma paccuMTaHa Ha pealM3alldio B TeUeHHE JByX JieT oOydyeHus B 10-11 kiaccax
IIpU MPOBECHUM 3aHATHI OMH pa3 B Heneno oobeMoM 1 yac kaxnaoe. [lo yeMoTpenuto yuurens
HOPS/IOK CIIEI0BaHMS 3aHATHI MOXKET ObITh U3MEHEH, a HEKOTOPBIE MOT'YT OBITh UCKJIIOUEHBI.

JlomyckaeTcsi peanuzalys 4YacTH HpPOrpaMMbl B TEUEHUE OJHOrO ydyeOHOro roja — JUIst
oOyyaromuxcsi Tonbko 10-ro umm tompko 11-ro kiacca. OmHako B 3TOM ciydae mpu pabote ¢
oOyyatomumucs 11-ro kjacca peKOMEHJyeTCsl HauMHaTh HU3JI0KEHHE Y4YeOHOro marepuana ¢
NpOBE/ICHUs 3aHITUH, HalIPAaBJICHHBIX HA OCBOEHUE 00YUYaIOIIMMUCS OCHOBHBIX IPUEMOB U METO/I0B
00paboTKu pe3yabTaToB (U3MYECKUX M3MEPEHUNW © OIEHKM TorpemHocte. g »Toro
pexomenayetcs: 1) mpoBectu B kiacce 3ausaTus Ne 1, Ne 3 u No 5 u3 nmporpammsr 10-ro knacca; 2)
3a1aTh Ha oM BbInonHeHue 3agaHuil Ne 2, Ne 4 u Ne 6 u3 mporpammsl 10-ro kmacca; 3) B
JalbHEHUIIEM clefoBarh nporpaMMe 11-ro kiacca, MCKIIIOYMB W3 HEE, N0 YCMOTPEHHUIO YUYHUTEN,
Kakue-1100 Tpu 3aHATus (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3moxkHO Takke ocBoeHue oOydarommuMmucs 11-ro kjgacca HOMHOW HporpaMMbl IpH
YCIIOBUHM IIPOBEJICHU 3aHATHUH J1Ba pa3a B HEJEI0 00beMOM 2 yaca Kaxk/J0e.

Psan pabor mpakThkyma (Ha YCMOTpEHHE YUuTelsi) MOXKET OBbITh 3a/aH OOydarolmmmcs Ha
JIOM JJIi CaMOCTOSITENIbHOTO BBIMIOJTHEHHUS] C MOCIEAYIOIIUM KOHTPOJIEM U OOCYXJIEHHEM
MOJIyYEHHBIX PE3YJIbTATOB.

B3aumMocss3b ¢ QpenepanbHoii padodeil mporpaMMoi BOCIMTAHUS

[Iporpamma pa3zpaboTaHa ¢ y4eToM peKoMeHaaui QenepaabHOl pabodeil MmporpaMMbl
BOCIIUTaHMSI. B 4YacTHOCTHM, OHAa YYHUTHIBAET IMCUXOJOTO-MEJArOTHYECKUe OCOOCHHOCTH
COOTBETCTBYIOIIEH BO3PACTHON KaTETOPHH O0YJIarOIITUXCS.

[IporpaMma COOTBETCTBYET TaKUM LIEJIIM ~ BOCIHUTAHMUS  OOYyYaroIIMXCs, Kak pa3BUTHE
JUYHOCTH, CO3[JaHUE YCIOBUM JIJIsl CAMOOIIPEACIICHUS M COLIUATTU3ALINH.



[IporpaMma cofeiicTByeT pelieHuo CIeIyIouX 3aad BOCIUTAaHUs 00yJaronXCs:

— YCBOGHHUE 3HAaHUH, HOPM, TYXOBHO-HPABCTBEHHBIX I[EHHOCTEH, TpaJAULIUMA, KOTOpbIE
BBIPa00TaI0 POCCUICKOE OOIIECTRO;

— (opMupoBaHHE U pPa3BUTUE JTUYHOCTHBIX OTHOIICHUH K 3TUM HOpMaM, IIEHHOCTSIM;

— IpUOOpEeTEeHHE  COOTBETCTBYIOLIErO  3TUM  HOpMaMm,  LEHHOCTSM,  TPaJuLUAM
COLIMOKYJIBTYPHOTO OIbITAa TMOBEJIEHUS, OOLICHHUS, MEKIUYHOCTHBIX U COLHUAIbHBIX
OTHOILIEHUH, IPUMEHEHUS [TOJIY4CHHBIX 3HAHWM;

— JIOCTHKEHHE JIMYHOCTHBIX PE3YIbTaTOB OCBOEHUS 001e00pa30BaTeIbHON MPOrpPaMMBbI IO
¢usuke B coorBercTBuu ¢ ®I'OC COO.

[Iporpamma COOTBETCTBYET CIAEAYIOIIMM OCHOBHBIM HAIPABJICHUSM BOCIIUTAHUS.

1. TpynoBoe BOCIUTAHME — BOCHHUTAHUE YBAXKECHUS K TPYILY, TPYIALIUMCS, pe3ylbTraram
Tpyaa (CBOETo U IPYTruX JIofei), OpUeHTAlMs Ha TPYIOBYIO JI€ATeIbHOCTD, MOIydeHue npodeccuu,
JTUYHOCTHOE CaMOBBIPAKEHHE B IMPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TPYyA€ B POCCHUICKOM
oOmIecTBe, JOCTIKEHUE BBIJAIOMIMXCS pE3yAbTaToB B MpodeccHOHANbHON JesITeNbHOCTH.
IleneBbIMU OpUEHTHpPAMU SBISIOTCS: (POPMUPOBAHHE OCO3HAHHOW TOTOBHOCTH K IOJYYEHHUIO
npodeccuoHaIbHOrO 00pa30BaHus, HENPEPHIBHOMY 00pa30BaHUIO B TEUEHHUE KM3HU KaK YCIOBHIO
ycrmemHo mpodecCHOHANBHOH ©  OOMISCTBEHHOW JACSITEIBbHOCTH, TOHHUMAHHUE CICIH(PUKA
camoo0pa3oBaHus u npodeccuoHanbHOI CaMOITIOITOTOBKHU B MH(OPMAITMOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBHOCTH YYHTHCS M TPYAUTHCS B COBPEMEHHOM OOIICCTRBE;
OpPUEHTUPOBAHHOCTh Ha OCO3HAHHBIN BHIOODP cdepbl mpodeccnoHaNbHON TPYAOBOH ASSITETLHOCTH B
POCCHIICKOM OOIIECTBE C YYE€TOM JIMYHBIX JKH3HCHHBIX ILJIAHOB, MOTPEOHOCTEH CBOEH CEeMbH,
oO1ecTBa.

2. DKoNOruyeckoe  BOCHUTaHHE —  (OpMHpOBaHHE  DKOJIOTHYECKOM  KYIBTYpHI,
OTBETCTBEHHOTI'0, OEpEXHOT0 OTHOIICHUS K MPUPOJE, OKPYKAIOIIEH Cpelie Ha OCHOBE POCCUNCKUX
TPaJlMLIMOHHBIX JYXOBHBIX LIEHHOCTEW, HAaBBIKOB OXPAHbI, 3alUTHl, BOCCTAHOBIECHHUS IPHUPOJIBI,
OKpyXaromen cpenbl. L[eeBbIM OpUEeHTUPOM SIBISIETCS OCO3HAHHME HEOOXOTUMOCTH TMPUMEHEHUS
3HAHUS €CTECTBEHHBIX M COLMAIBbHBIX HAYK JJIS pa3yMHOro, OEpexIIMBOrO MPUPOIONOJIb30BaHNs B
OBITY, 0OIIIECTBEHHOM IPOCTPAHCTRBE.

3. lleHHOCTH HAay4YHOTO TMO3HAHUS — BOCIUTAHME CTPEMJICHUS K MO3HAHUIO ceOs U Jpyrux
Jrofied, TpUpoAbl W OOLIECTBA, K IOJYYEHHIO 3HAHUN, Kau€CTBEHHOTO OOpa30BaHUS C y4eTOM
JUYHOCTHBIX HMHTEPECOB M OOIIECTBEHHBIX NOTpeOHOCTeH. LleneBbIMU OpUEHTHpaMM SIBIISIOTCS:
(dbopMupoBaHuE EATEIBHO BHIPAKEHHOTO TIO3HABATEIILHOIO UHTEpECca B 00JIaCTH (PU3UKHU C yIETOM
CBOHMX HHTEPECOB, CIHOCOOHOCTEW, NOCTMKEHUH; MOJydeHHE MPECTABICHUA O COBPEMEHHOM
HAay4YHON KapTHHE MHpa, O JOCTHKEHHSX HAyKd M TEXHUKH, O 3HAUEHUU HAYKH B KU3HU
poccuiickoro obmiecTBa, odecrneueHu ero 0e30MacHOCTH; MPHOOPETeHNE HAaBBIKOB KPUTUYECKOTO
MBIIUIEHUSI, OINpEeAeNeHUs] JIOCTOBEPHOW HaydyHONM HH(OpPMaUMM M KPUTUKA aHTHHAYYHBIX
NpEeACTaBICHUH; pa3BUTHE U NPUMEHEHNE HAaBBIKOB HAOIIOEHHSI, HAKOIUIEHUS! U CHCTEMaTU3aIuH
(GakTOB, OCMBICIEHMSI ONBITA B €CTECTBEHHO-HAyYHOIl 00JacTH MO3HAHMS, HCCIIEI0BATEIbCKOM
JIeATEIbHOCTH.

OcobenHocTH padoTHI yYUTEJIA 110 IPOrpaMme

[Ipn peanuzanuu NaHHOM MporpaMMbl 3ajaya Y4YHUTENs COCTOMT B TOM, YTOOBI CO3AaTh
yCIOBHS /7Sl YCBOEHHsI OOYYalOUIMMMCA HOBBIX 3HAHUM, NMpUOOpETEeHHs UMM HOBBIX YMEHUH WU
3aKpeIJIeHUs] HaBBIKOB, HEOOXOAMMBIX JIsi MPOBENEHUS (PU3MUECKHX SKCIEPHUMEHTOB M aHajiu3a
MIOJIYYEHHBIX PE3YNIBTATOB.

Jlns pemieHus STOW 3agaydl HEOOXOJMMO Hanuyue B KaOuHere (u3MKM 00OpyIOBaHUS,
KOMITJICKTYIOIIMX M PACXOIHBIX MaTe€pHaloB, TPEOYIOIIMXCS ATl TMPOBEACHHUS CaMOCTOSTEIbHBIX
pabot u pabor mpaktukyma. [lepedenp mpenngaraeMbix paboT copMUpOBaH TaKUM OOPa30M, UTO
NOATOTOBKA K WX IIPOBEACHHIO HE JO/DKHA BBI3BIBATh CYIIECTBEHHBIX 3aTPyAHEHHH — Bce
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HEO0OXOAMMOE ISl PeaTu3allii MPOrpaMMbl, KaK MPaBHIIO, JUOO HAXOAUTCS B KaOWHeTe (U3HKH,
71100 TOCTYITHO B MTOBCETHEBHOM OBITOBOM OOMXOE.

[lepen HauaaoM 3aHATHIA YYHUTETIO PEKOMEHIYETCS CaMOCTOSITENILHO BBIMOJHUTH BCE
TEOPETUYCCKUE 3aJaHMs, CAMOCTOSTEIbHBIC PadOThI M PabOTHI MPAKTUKYyMa, KOTOPBIC JIOJIKHBI
OydyT BBIMONHATH OOyYalOIIUECs. OJTO JAaCT YUYUTENIO BO3MOXHOCTH HE TOJBKO BBISBHTH
BO3MOJKHBIC TEXHHUYECKHE MPOOJIEMBI, HO M IMOJYYUTh KOHTPOJIbHBIC PE3yJbTaThl H3MEPEHUN U HUX
00paboTKH, KOTOPBIE MOHAAOOSITCS TSl JATbHEUIICH MPOBEPKH MPABMIIEHOCTH BBITTOJHEHUS padoT
00yJarIMMHUCS.

[TockoabKy OAHMM M3 IJABHBIX PE3YJAbTaTOB pPa0OTHl Y4YUTENs B paMKax BHEYPOUHOM
JESTEIIBHOCTH SIBJISIETCSI JINYHOCTHOE Pa3BUTHE OOYYAIOIIUXCS, YUUTEII DPEKOMEHJIyeTcs IpU
MPOBEIACHUM 3aHATUN IO MporpaMMe aKTUBHO YYacTBOBaTb B JESTEIBHOCTH OOydYarouIuxcs,
KOHTPOJIUPOBaTb  XOJ  BBIIOJHEHUS MMM 3KCIEPUMEHTAJIBHON paboThl, HANpaBisATh U
KOPPEKTHPOBATh UX JEHCTBUS, CBOEBPEMEHHO yKa3bIBaTh Ha OMIMOKHU M HEIOYETHI, MTOJICKAa3bIBATh U
JEMOHCTPUPOBATh TPABWIIBHBIE CHOCOOBI BBINIOJTHEHUS TPAKTHUECKOH paboThl, 0O0CYKAaTh
MPUYMHBL ¥ BO3MOXKHBIE TMOCIEACTBHS JOMyCKaeMbIX OMMOOK. Bo Bpemsi 3aHaTHNl HEOOXOAMMO
MOZJIEP’KUBATH JT0OPOKETATEIBHYIO aTMOC(hepy COTPYIHUYECTBA.

Yuurenio CJICAYCT Y4YHUTBIBATb, 4YTO JIOTHKA OCBOCHHUA TIpOTpaMMbl IIPEAIIOIaracT
MMOCJICA0BATCIIbHOC H3YUCHUC Marcpuajia — CHa4daja 06yqa101unecsl JOJIDKHBI OCBOHMTbD 0a3oBEIC
IMpUEMBbI U MCTOJbI ITPOBCACHUA (1)I/ISI/I‘IGCKI/IX H3MCpCHHfI nu O6pa6OTKI/I MMOJIy4acMbIX PE3YyJIbTATOB, a
YK€ 3aTCM IPUMCHATDH UX HaA IMPAKTHKC IIO0 CXEME «OT IMMPOCTOTO K CIOKHOMY». HOTOMy IMpuMcpHasa
CXEMa IMPOBCACHUS 3aHITHHN O IporpaMme MOKECT OBITE CHGﬂYIOHICﬁZ

1) 0OBSICHEHHE TCOPECTUYCCKOI'O MaTcpHraja I10 TCME,

2) MOArOTOBKAa K BBIMOJHEHHIO CAaMOCTOSTENFHOW pabOTBHl MM PadOTHl NMPAaKTUKyMa —
oOCyXIeHHEe  3aJaHMs,  YCTPOMCTBA  DKCHEPHMEHTAIBHOM  YCTaHOBKH,  HEOOXOIMMOTO
TCOPCTUUCCKOI0 Marcpuaja, MNpueMOoB H MCETOHOB IMPAMBIX OSKCICPHUMCHTAJIbHBIX I/I3MepeHI/If/’I,
Croco00B UX 00pabOTKH U OLIEHKHU MOTrPEIIHOCTEN N3MEPEHUI;

3) mpoBeZieHHE CaMOCTOATENbHON  paboThl WM pabOThl  MpaKTHKyMa, KOHTPOJb
IIPaBUIILHOCTH IIPOBEJICHUS H3MEPECHU;

4) 06paboTKa MOJYYSHHBIX IKCIIEPUMEHTATBHBIX JAHHBIX, OIICHKA MOTPEITHOCTEH;

5) obcyxkaeHne pe3yinbTaTroB OOpabOTKM IMOJYYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX H
IIPOBEpPKA UX MPABUIBHOCTH.

B cnyyae HexBaTKM BpeMEHM Ha peanu3aliio B Kiacce MyHKTa 4 JaHHOM CXeMbl
pPEKOMEHIYeTCS MPEeAIOKUTh OOy4YaroIMMCSl BBIMOJIHUTH COOTBETCTBYIOIIME JEHCTBHSA J0Ma, a
MYHKT 5 peanu3oBaTh B Ha4aJle CJIEAYIONIEro 3aHATHs, JTUOO0 MPOBECTH HEOOXOIMMbIE 0OCYKIEHUS C
00y4aroLMMHKCS B TIOPSI/IKE UHIAWBUIYAIbHOW PaOOTHI.
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COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJIBHOCTH
«OCHOBBI ®PU3NYECKOI'O ODKCIHEPUMEHTA»

10 KJIACC

3aunsrtue 1. [lorpemHocTu B 3KCiepuMeHTe

Jlexnus «Torpemnoctu MPAMBIX n3MepeHuity. OOCyxaaeTcs mpupoaa
BO3HMKHOBEHUS MOTPEITHOCTEN, METOABI X MUHUMU3AIUU U OLICHKHU.

Jlexiust «IlorpemHoCcTH KOCBEHHBIX H3MepeHuit». OOCyXIalTcs METOAbl U IMPHEMbl OLIEHKH
IIOTPELIHOCTEN KOCBEHHBIX U3MEPEHUM.

Ucnonb3yembie Marepuaibl: [4], 4acThb 1.

3ansaTue 2. OneHka NOrpenIHoCTeld NPAMBIX M KOCBEHHbBIX H3MepeHuH

CamocrosarenbHass pabora «OIEHKa MOTPEeIIHOCTEH KOCBEHHBIX HW3MEPEHHH 10 pe3ynbTaram
HPSAMBIX U3MEPEHUI».

3ansrtue 3. Yepennenue usmepennii. Ciryvaiinasi morpemHoctb. KuneMarnueckue u3mMepeHus

Jlexuus «CnydaliHple MOTPEIIHOCTHY». B COOTBETCTBUM C ypOBHEM IOATOTOBKM OOYYarOIUXCS U
JOCTYITHBIM 000PY/IOBaHUEM MOXKET OBITh IPOBEJICHA OJJHA U3 JIBYX PA0OT MPaKTUKyMa.
Ipaxmuxym Ne 1

3amanue. Onpenenure ¢ MAKCHUMAaJIbHOM TOYHOCTBIO CPEOHIOI0 CKOPOCTb JBMIKEHUS 3€pHBILIKA
IIIeHa B OyTBUIKE C BOJIOM.

Ob6opynoBanue. [lmeHo, HanonHEeHHass BOJOW IUIACTUKOBAs OyTBUIKA C OTPE3aHHBIM TOPJIBIIIKOM,
CEKYHJIOMEp, JTUHEHKA.

Kparkoe omnucanue pemienus. [IpoBomurcs cepust SKCIIEPUMEHTOB IO M3MEPEHHUIO C ITOMOLIBIO
CEeKyH/IOMEpa BpEMEHU IPOXOXKIACHMSI 3EpHBIIIKOM TIIIlI€Ha B TOJIIE BOJAbl HEKOTOPOIO
(MKCUPOBAHHOTO PACCTOSIHUS BJIOJIb BEPTUKAIM. BhIUMCHsSeTCs cpefHee BpeMsl JBUKEHUS 3€peH.
PaccuutbiBaeTcst  cpenHsAs  yCTaHOBUBLIAsICSL  CKOPOCTh 3TOro  ABMkeHus. OlieHuBaercs
MOTPEIIHOCTb.

Onucanne cxoked paboThl MPaKTUKyMa: BCEPOCCHUICKash OJMMMITMA[a IIKOJLHUKOB IO (PHU3MKeE,
pervoHanbHbii 3Tan 2023 1., 3agada «llmeno u Bsa3kocte» [9, 10].

Ipaxmuxym Ne 2

3aganue. CoOepuTe YCTaHOBKY JUId 3allycka IIapuka B TOJET C HEKOTOPOH BBICOTHI C
(UKCUPOBaHHOM  TOPU3OHTAIBHOM  HaualdbHOM  ckopocThio.  Mccienmyiite  3aBUCMMOCTD
BEPTUKAJILHOM U TOPU30HTAJILHON KOOPAMHAT LIapukKa npu nojuere. OnpenennTe cKopocTh MapyuKa
B HayaJe IoJieTa.

Ob6opynoBanue. CTanbHOM LIApUK, ITYCKOBOE YCTPOMCTBO (OTPE30K AJIFOMHHUEBOTO MHpPOQHIIs,
MarHuT HEOJMMOBBIN, /1Ba CTaJbHBIX IIApUKA), IITATUB C JaNKod U My(TOH, MaJlsSpHBIM CKOTY,
pyJeTKa, KoupoBayibHas Oymara.

Kparkoe onucanue pemenus. OcyiiecTBisieTcsi cOopka MyckoBoil ycraHoBKkU. [IpoBoauTtcs cepus
DKCIEPUMEHTOB IO 3allyCKy IIapUKa B TOJET W M3MEPEHUI0 KOOPAMHAT MaJeHUsS IapuKa
OTHOCHUTENIBHO TOUkH cOpoca. [lo monydeHHbIM JaHHBIM PacCUMTHIBAETCS HayalbHas CKOPOCTh
0JIETA [IApHKA.

Onucanue cxoxeil paboThl MPAKTHKyMa: MEXAyHapoaHas ONMMIIMAAA MO SKCIEepPUMEHTaJIbHOU
¢uzuke 2021 ., 3anaua «ITymxa» [11].

3ansaTue 4. [Ipocreiimme reoMeTpuyecKre H3MepeHus

IIpaxkmuxym

3aganue. Onpenenure ¢ MaKCUMajIbHOM TOYHOCTHIO TOJIIMHY MPOBOJIOKM M BHEUIHMHA TUAMETP
UIJIbI, JIOIA/b HAPMCOBAHHOM Ha JUCcTe Oymaru ¢Gurypsl, 00bem Opycka. OLeHUTE MOTPEIIHOCTH.
Ob6opynoBanue. IIpoBonoka, ura OT mIpuLa (CO CTOYEHHBIM OCTpUEM), U300pakeHHE (HUTYPHI
CIOXHOW (OopMbI Ha pa3TWHOBAHHOM KBagparamMu Oymare, JEpeBSHHBIN Opycok, JMHEHKa,
IITaHT€HIUPKYIIb.



Kparkoe onucanme pemenusi. [IpoBoasitcss m3aMepeHHs] TOJIIMHBI MPOBOJIOKH METOIOM PSIOB.
[IpoBoguTCcss M3MepeHUe AMaMeTpa HIVIbI METOJIOM MpokKaThiBaHus. [IpoBoauTcs u3MepeHue
wionaad GUrypbl METOJOM IMO/CYETa IUIOIIAIU 10 KJIETKaM CeTKU M3BecTHOro mara. [IpoBogurcs
u3MepeHue rabapuToB Opycka U BbeUHCICHHE ero oObema. OleHuBaeTcs MOTPEeIHOCTh
U3MEpPEeHHBIX BedMYuH. [IpoBoaMTCS mpoBepKa MNPaBUIBHOCTH HU3MEPEHUS AHaMeTpa Wbl C
MOMOIIBIO IITAHTEHITUPKYIIS.

3ansaTue 5. 'paduku 3xcnepuMeHTAJBHBIX 3aBHcUMocTeil. ['padpuyeckas 00padoTka JaHHBIX

Jlexuus «Odopmienne rpaguKkoB SKCIEPUMEHTATBHBIX 3aBUCUMOCTEH.

I'padmyeckas 06paboTKa JAaHHBIX .

OO0cyxnaroTcs OCHOBHBIC MpaBmiia OPOPMIICHUS T'PaUKOB 3aBHCHUMOCTEH (DM3MUECKHUX BEITMYUH
ApYyT OT ApyTa.

CamocrosarenbHas pabora «Iloctpoenue rpadMKkoB B COOTBETCTBHM C M3YYEHHBIMU IMPABHIAMH C
MCIIOJIb30BaHUEM TOTOBBIX TAOJIHUIL C JAHHBIMI.

Hcnonb3yemble  MarepHwaibl:  METOOUYECKHE pekoMeHmanuu  LleHTpanbHOi  mpeaMeTHO-
METOAMYECKOM KOMHMCCHUU TIO OLICHHBaHUIO OdopmileHUs TpadUKOB Ha MPAKTHUUYECKUX Typax
BCEPOCCHICKON OJIMMITHABI IIKOJIBHUKOB 10 (husuke [12].

3ansaTie 6. O0OpadoTKa HeJIMHEHHBIX 3aBUCUMOCTEN: JUHEApU3aUMsl, MOACYeT MJIOMIAAN MO/
rpa¢gukoM, NOCTPOEHHE KacaTeJbHbIX K rpaguKy

Jlekus «JluHeapu3amusi SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH W JApYyrue TpaduuecKue CriocoObl
00pabOTKHU JaHHBIX».

OOcyxmaeTcss METOJ 3aMEHbl TEPEMEHHBIX TPU  JMHEAPU3alUH  HKCIIEPUMEHTAIBHBIX
3apucumocteil. OOcyxnaercs (U3MYECKUN CMBICT IUJIOM@AM Mo TpadukoM U YIJIOBOTO
ko3 punmenTa kacaTenbHOM K TpaduKy.

3anarue 7. I/IsMepelme 3aBUCUMOCTH KOOpPpAMHATBI TI'PaHUIbI 00/1aCTH HAMOKAaHHSl OT
BpEMECHH. ﬂuﬂeapnsauuﬂ 3aBUCHMOCTH

IIpaxkmuxym

3ananue. Boipexbre n3 OymMaxHoH canderku jeHTy JuiHOM 30 cM u mmpuHoi 2-3 cMm. OmycTure
KOoHell OyMa)KHOM JIEHTHI B BOAY M BKJIIOUHTE CeKyHaomep. M3yuute 3aBUCHMOCTH KOOPJIMHATHI
IpaHUIlbl 00JacTH, IPOMUTABILEHCS BOIOH, OT BpeMeHH. OnpeaenuTe XapakTep 3TOiH 3aBUCMOCTH.
O6opynosanue. CekyHaomep, OymaxkHbie candeTku, pyaeTka, yamka [lerpu.

Kparkoe onucanue pemeHus. CTaBUTCS ONBIT MO W3YYEHUIO JBIM)KEHUS TPAHMIIBI HAMOKaHHS
OymaxkHoil canderku. Mcnonb3yeTcss 3aMeHa MEPEMEHHBIX IS JIMHEApU3aluu 3aBHCHUMOCTH M
MOCTPOEHUS JIMHEHHOro rpaduka, KOTOPHIH BIOCIEACTBMM IO3BOJSET CYIUTh O KOHKPETHOM
XapakTepe 3aBUCUMOCTH.

Onucanue cxoxeil paboTel mpakTukyma: [5], 3agaga Ne 32 «Hamoxanue TkaHW».

3ansrtue 8. U3yyeHue ynpyroro rucrepe3mca

IIpaxkmuxym

3anaHue. 3aKpenuTe ¢ NOMOIIbIO 3aKUMa JIMHENKY Ha croiie. [Ipofaensre 1yKKy 3aKMMa B KOJIBLIO
0aHKOBCKOM PEe3UMHKHU. 3allelUTe KPIOYKOM JUHAMOMETpa KOJbIO pe3UHKU. M3MepbTe 3aBUCUMOCTh
JUIMHBI PE3UHKU OT PACTATMBAIOIIEH CHIIBI MPU Harpyske (pacTskeHuH) W pasrpyske. [Iposeaute
n3mepenust ¢ marom B 0,5 H, mpm kaxnom m3mepenun paenaire 3anepxkky B 30 c. ITocrtpoiite
rpaduK U3MEPEHHOM 3aBUCUMOCTH, ONHIIUTE ee XapakTep. Chenaiite npennoaokeHus: 0 MpUUnHax
HabOmonaeMoil 3aBucuMocTu. PaccuuraiiTe, B Kakux Mpenenax JeKUT KOAPPUIUEHT KECTKOCTH
PE3NHOBOrO Kojblia. Mcnomnp3ys MojydeHHBbIE JaHHBIE, pACCUUTAINTE, KaKyl0 DHEPIHIO MOIVIOTHIIA
pE3MHKa 3a BpeMsl IPOBEACHUS U3MEPEHUI.

Ob6opynoBanue. Jluneiika, 3akuM, AMHAMOMETP C IpeAesoM u3MepeHuit 5 H, pesuHoBoe KOIbLIO
(pe3uHKa 11t 6aHKHOT), CEKYHAOMED.
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Kparkoe omnucanue pemieHus. BbIMoynHseTCs ONBIT MO U3yYEHUIO 3aBUCHUMOCTH CHJIBI YIPYTOCTH
PE3MHOBOrO KOJIbLIA OT €ro JUIMHBI TMpPU TMOCTEIIEHHOM YBEIMYEHUHM M MPU MOCTEIEHHOM
YMEHbILIEHUU pacTsaruparomed cuibl. Habmiomaercss sBieHue ympyroro rucrepesuca. /[[se
MOJTyYEHHBIC IKCIICPUMEHTATbHBIC 3aBUCUMOCTH HaHOCATCS Ha oquH rpaduk. [IpoBogutcs aHamm3
MOJyYEHHBIX PE3yJIbTaTOB.

3ansaTre 9. Haxo:kaeHue Macchl JIMHEMKU M IINPHUIA ¢ TOMOIIbI0 YPABHOBEIIIUBAHUS pblyara

Tlpakmukym

3ananue. OnpenenuTe ¢ MAKCUMaJIbHOM TOYHOCTBIO MaccCy IUIPHUIa U MAacCy JIMHEUKH.
Oo6opynosanue. [Inpur oobemom 20 M1, JTMHEHKA, CTaKaH ¢ BOIOM.

Kparkoe omucanue pemenus. K KoHIy JIMHEHKHM, KOTOpas HUCIOJB3YETCS B KayeCTBE pplyara,
NoJIBeIIMBaeTCs mmpull. M3mepsercs 3aBUCUMOCTb KOOPJAMHATBI TOYKM ONOPBI YPAaBHOBEIIEHHOTO
pblyara ot oobema BoAbl B mimpuile. 11o monyueHHBIM JaHHBIM ONPENENAIOTCA Macca IINpuia U
Macca JIMHEHKHU.

Onucanue cxoxxel padOThI MPaKTUKyMa: PETMOHANBHBIN 3Tan onuMnuansl uMm. Jx. K. Makcsenna
no pusuke, 2014 r., 8 knacc, 3ana4a «HenecTpyKTUBHBINA aHATH3.

3ansaTue 10. U3mepenue xod(punueHTa 3HepreTHYeCKUX MOTEPb NMPH OTCKOKe IAPHUKAa OT
NOBEPXHOCTH

Ilpaxmuxym

3ananue. [IpoBeauTte uccienoBaHUE 3aBUCMMOCTH BBICOTHI OTCKOKA IIAPHKa IIOCIIE COYIAPEHUS C
HOBEPXHOCTBIO CTOJA OT BBICOTHI cOpoca. IIpoBenuTe OnbIT A ABYX THIOB IIapukoB. Onpenennre
XapakTep 3aBUCUMOCTHU.

Ob6opynoBanue. lllapuk 1711 HACTOJBHOIO TEHHHMCA, PE3MHOBBIA IIAPUK <«IIONPBITYH», PYJIETKa,
MaJISIPHBIA CKOTY.

Kparkoe onucanue pemenus. [IpoBoguTcst OnbIT 0 U3MEPEHUIO BBICOTHI OTCKOKA IIApHKa IOCIE
COylIapeHusi C TIOBEPXHOCTbIO TOPU30HTAIBHOIO CTOJIa B 3aBHCHUMOCTHM OT BBICOTBI cOpoca.
W3mepeHuss NpoBOAATCS Ul [BYX THUIIOB IIAPUKOB. /JI7s pEe3MHOBOrO IIapuKa 3aBUCHMOCTH
ABJIIETCS MPSAMOM ITPONOPLUOHAIBHOCTBIO, JUIS IIAPUKA OT HACTOJIBHOTO TEHHUCA 3aBUCUMOCTD HE
ABJsieTcs TakoBO. OOCYX/1at0TCsl BO3MOYKHBIE IPUUMHBI TOJTYYEHHBIX Pe3ylbTaToB.

3ausrtue 11. Onpenesienue TenNJI0eMKOCTH TBEPAOIro TeJia

IIpaxkmuxym

3ananue. OnpenenuTe ¢ MAKCUMAIBbHON TOYHOCTBIO TETIOEMKOCTh TPy3UKa.

O6opynoBanue. ['py3uk maccoit 50 r, crakan oobemoM 0,2 11 ¢ BOJOM KOMHATHOM TeMIIEpaTyphl,
E€MKOCTb C TOpsiueii BOJOM, ABa TEPMOMETPA, can(eTKu, MOAHOC, HUTh.

Kparkoe onmcanue pemenus. [IpoBOAUTCS OMBIT IO U3MEPEHHUIO TEIUIOEMKOCTH T'Py3HKa METOIOM
IepeHoca ero M3 XOJOIHOW BOAbI B ropsuyro. OneHHBAaeTCs MU3MEHEHUE TeMIIepaTyphl XOJIOIHOU
BOJIBI 32 CYET MOJTYYCHHUSI KOJTMYECTBA TETUIOTHI OT TOPSYETO TPY3UKa.

3ausatue 12. U3Mepenne TeMneparypbl pyK 3KCIEPMMEHTATOPA M JAABJIEHHS, KOTOPOE MOIYT
CO3/1aTh €ro Jerkue

IIpakmuxym

3ananue. 1) Onpenenute BHyTpeHHee ceueHue TpyOku. [loacoeannuTe k mmpuily oobemom 20 mi
TPyOKY C TIOMEIIEHHO!N B HEE Karuied BOABL. 3KMHTE IITIPHUI] B JIAJIOHAX M HarpeBaWTe €ro TaKuM
o0pa3oM B TeueHne 5 MUHYT. MI3MepbTe nepeMerienne Kamim mo Tpyoke. Mcnomb3ys momydeHHbIe
JaHHbIE, OLEHUTE TEeMIepaTypy pyK dSKcrepuMeHTaropa. 2) Jloxaurech, Korjga IIIPUIl CHOBa
OpUMeT KOMHATHYIO TeMIleparypy. BiayBas Bo31yx B CBOOOJAHBIM KOHEIl TpPYOKH, H3MEphTe
nepeMenieHle Karjayd Mpu MakCUMallbHOM JaBJICHMM BO3/yXa, CO3/1aBa€MOM Ha KOHIIE TPYOKH.
Hcnonp3ysd TMOJNydeHHbIE JlaHHBIE, OLIEHUTE JaBJIEHUE, KOTOPOE MOIYT CO3/1aTh JIETKUE
JKCIEPUMEHTATOpa.
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O6opynosanue. [npurr oobemom 20 mi, TpyOka OT MH(Y3MOHHOW CHUCTEMBI, BOJA, JUHEHKa,
CEKYHJIOMEp.

Kparkoe ommcanue pemenus. 1) K mmpumy o6bemom 20 M momcoeauHsieTcs TpyOka ¢
IIOMEILCHHON B Hee Karuled Boabl. Ilnpuin HarpeBaeTcst pykaMu, U3MepseTcs NepeMelIcHUe Karuld
o Tpyoke. Ha ocHOBe IaHHBIX O ceuyeHUH TPYOKH U 0ObEME BO3[yXa B LINPULIE PACCUUTHIBACTCS
TeMIiepaTrypa pyK 3KCIIEpUMEHTATopa.

2) HUcnonb3ys Ty K€ YCTAaHOBKY, SKCIIEPUMEHTATOP CO3/1aeT JaBJICHHE BHYTPU CBOOOIHOTO KOHIIA
TpyOku. Karist Bogpl mepemeniaercs mo Tpyoke. Ha ocHOBE JaHHBIX O €€ CMEIICHUU OLICHUBASTCS
JIaBJIEHUE, KOTOPOE MOTYT CO3/1aTh JIETKUE IKCIIEPUMEHTATOPA.

Ornucanue cxoxei paOOThI MPAKTUKyMma: 1) 3aKIFOYUTENBHBIA 3Tall BCEPOCCHIICKON OTUMITHAJIBI
mKOJIbHUKOB, 2023 1., 10 knacc, 3anaya «Haceimennsiid map», nyHkt Ne 1 [13, 14].

3ansaTne 13. DpdexTuBHblii KOIPPUIMEHT KeCTKOCTH cHcTeMbl. OmnpenejieHne MOXYJIsA
IOura npoBos1oku ¢ nomMoubI0 pbryara. Onpenaesenne npeaesia ynpyroi gegpopmanun

Ipaxkmuxym

3apanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO MOAYIb FOHra npoBoIOKH.

O6opynosanue. llITatuB ¢ 1ByMs J1ankamu, TPOBOJIOKA, JIMHEWKA JAepeBsiHHAs JIMHOU S0 cM, Tpy3bI
Maccoil o 50 r, 1Ba KaHLEJISIPCKUX 3aKUMa.

Kparkoe omnucanue peumienus. JIuHelika MoiBelIMBAeTCsl HA IMPOBOJIOKE TaK, YTOObBI IMOIYYHIICS
CUJIbHO HEpaBHOIUICUYMU pblYar. BiMKHHMII K TOUKe MOABECa KOHEL TOPU30HTAJIbHOM JIMHEHUKH
omupaeTcss CHM3Yy Ha Jjanky mTaruBa. K JIpyroMy KOHIly JMHEHWKH IOJIBEIIMBAIOTCS TPY3BI.
N3mepsieTcst 3aBUCMMOCTh CMEUIEHUsI KOHIA JIMHEHKHU, K KOTOPOMY IOJABEIIMBAIOTCS IPY3bl, OT UX
cyMMapHOM Macchl. Ha OCHOBE MOJIy4eHHBIX JTaHHBIX U T€OMETPUUYECKUX IMapaMEeTPOB YCTAaHOBKU
paccuuTbiBaeTca Moaylb FOHra npoBoJIOKH.

Ornucanne cxoxeil paboTel mpakTukyma: [6], 3amaua Ne 9.30.

3ansaTue 14. Usmepenue ko3(pPuIHEHTA NOBEPXHOCTHOIO HATSIKEHUS METOIOM OTPbIBA

Ipaxmukym

3ananue. [Ipuaymaiite crnocod u3MepeHust CUibl, KOTOPYIO TpeOyeTcs MPUIIOKUTh K MPOBOJIOYHON
paMKe JUis TOrO, 4TOOBI OTOpPBAaTh €€ OT MOBEPXHOCTH BoOAbI. [IpoBeauTe SKCIEPUMEHT U OLEHUTE
K03 UIIMEHT MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

Ob6opynoBanue. KroBera mupoxas ¢ BOJ0OH, IPOBOJIOKA, BECHI, HUTb.

Kparkoe onucanue pemenus. [IpoBoauTcst ONBIT IO U3MEPEHUIO CHIIBI OTPbIBA IIPOBOJIOYHON PAMKHU
OT TOBEPXHOCTH BOBI MPH PA3IUUHBIX NepuMmeTpax pamku. [IpoBomaurcs oreHka ko3 uIMeHTa
MOBEPXHOCTHOT'O HATSKEHHUS BOJIBI.

Onucanue cxoxeil paboTel mpakTukyma: [7], 3amaga Ne 331.

3ansarue 15. Onpenesenne TO4KH pocbl. 3HAKOMCTBO € JJIEKTPHYECKHUM KOHIEHCATOPOM

Ipaxkmuxym Ne 1

3ananue. OLIEHUTE BIAKHOCTh BO3/lyXa B KOMHATe.

O6GopynoBanue. IIpoOupka CTEeKIsSHHAsA, MaJCHbKHE KYCOYKH JIbJa, TEPMOMETp, TabIuIa
3aBUCHMOCTH JJaBJIE€HUS HACBIILIEHHOTO MTapa BOJbI OT TEMIIEPATYPHI.

Kparkoe ommcanme pemenus. B mpoOupky ¢ BOJOW TMOCTENEHHO MOOABISIIOT KYCOYKHM JIbJia U
JOKUJAOTCSI MOMEHTA BBICTYIUICHHS Kamellb pOChl Ha TIOBEPXHOCTH MpoOupku. 1o momydeHHBIM
JAHHBIM O TEMIIEPAType TOUKE POCHI C MOMOIIbIO TaOIMIIBI 3aBUCUMOCTH JaBJIE€HUS HACBIIEHHOTO
napa BOJbl OT TEMIEPATYPbl ONPEIEISIETCS OTHOCUTENbHAS BIIAXKHOCTh BO3[yXa B KOMHATE.
Onucanne cxoxei padoTel mpakTukyma: [8], mmaBa Ne 3, maboparopHas padora Ne 9.

Ipaxmuxym Ne 2

3ananue. OnpenenuTe ¢ MaKCUMajJbHOW TOYHOCTHIO OTHOILIEHHUE DJEKTPUUECKUX €MKOCTEH ABYX
KOH/JIEHCATOPOB.

O6opynoBaHue. J1Ba IEKTPOIUTUUECKUX KOHAEHCATOpa, BOJIBTMETp, OaTapelika, COeIMHUTENbHbIE
IIPOBOJIA.
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Kparkoe omumcanue pemieHus. [IpoBOIUTCS OMBIT MO 3apsiiKe KOHACHCATOpa OT JPYroro 3apaHee
3apsHDKEHHOTO  KOHJAEHcaropa. VI3MepsioTcs HampspKeHMs Ha  KOHZAEHcaropax [0 M IOCIe
noAKIroYeHn. OLEHNBAETCS] OTHOIICHUE €MKOCTEH KOH/ICHCATOPOB.

Ornucanue cxoxel paboThI mpakTukyma: [6], 3amaga Ne 10.22.

3ansTue 16. U3yyenue npouecca paspsiiky KOHJIeHCaTopa

Ipaxmuxym

3ananue. M3yunte 3aBUCHMOCTb HaNpsDKEHHMS HAa KOHACHCATOPE OT BPEMEHU IIPU €r0 paspsike.
Onpeznennre eMKOCTb KOHJIEHCATOPA.

OOGopynoBanue. DJIEKTPOJUTUYECKUI KOHAEHCATop, BOJBTMETp, Oarapeiika, CEeKyHAOMep,
COEIMHUTENBHBIE IPOBOAA.

Kparkoe onucanue pemenus. IIpoBonuTcs u3MeEpeHHME 3aBUCUMOCTH  HANpPSDKCHHS  Ha
paspsKaroIeMcs KOHIEHCATOpe OT BpeMeHN. Jlenaercst oeHKa eMKOCTU KOHJeHcaropa. B kadecTse
COIIPOTHUBIIEHUS ISl Pa3psAIKU KOHJEHCATOPa BBICTYNIAET BHYTPEHHEE CONIPOTUBIIEHUE BOJIETMETPA.
Onucanue cxoxel paboThl npaktukyma: [S], 3agaua Ne 10 «M3yuenue cseronunona» (qactb Ne 1).

3anstue 17. Onpenesenne yieJabHOr0 COMPOTUBICHUS MATEPHAJIA IPOBOJIOKH

IIpaxmuxym

3amanue. OnpenenuTe yaeabHOEe COMMPOTUBICHUE MPOBOJIOKH.

Ob6opynoBanue. JIBa MynsTuMeTpa (B peXUMe BOJIbTMETpa M aMIepMeTpa), COSIAUHUTEIbHbIE
npoBoja, 6arapeiika, 00pasIpl IPOBOJIOKH, TUHEWKA, MUKPOMETD.

Kparkoe onucanue pemenusa. Mccinenyemas NpoBOJIOKAa COEOUHSAETCS IOCIENOBAaTEIbHO C
aMIIepMETPOM M TOAKIIOUaeTcsl K Oarapeiike. IlapamnensHo ydacTKy MPOBOJIOKH TOAKIIOYASTCS
BOJbTMETp. M3 OTHOLIEHHs NOKa3aHWH NPUOOPOB PACCUUTHIBAETCS CONPOTUBIIEHUE YdacTKa
IIPOBOJIOKH, TOCJE YEro M3MEPSIOTCS €ro IeOMEeTpuYeckue pasMmepbl. M3 momydyeHHBIX JaHHBIX
OIIPEAEIAETCS YIEIbHOE CONPOTUBIIEHUE MAaTEPHUaAIIa, U3 KOTOPOrO U3rOTOBJIEHA IIPOBOJIOKA.
Onucanue cxoxed paOOThl MpakTUKyma: MexayHaponHas OJMMIIMAAa IO 3KCIEPUMEHTAIbHON
¢duszuke 2022 1., 3aaua «Maoe COpoOTHUBICHUEY.

3ansarue 18. I/I3Mepemle BOJII)T-aMI[epHOi/i XapaKTEPUCTUKHU ITOJYIIPOBOJIHUKOBOI0 1101

IIpakmuxym

3ananue. M3Mepbre 3aBUCUMOCTD CHJIBI TOKA, IIPOTEKAIOIIETO YEPE3 AUOA, OT IOJAaBAEMOI0 Ha HEro
HanpsokeHus (B mpssMOM U oOpaTHOM HampasieHuu). lloctpoiite rpaduk BoJbT-aMIIEpHON
XapaKTEPUCTUKH TNOJA.

Ob6opynoBanue. BonsTmeTp, amnepMerp, COeIMHUTEIbHBIE TIPOBOJA, MOIYIPOBOJHUKOBBINA JAMO,
MakeTHas IJiaTa, IepeMEeHHbIH pe3ucTop, Oarapenka.

Kparkoe onucanue pemenus. [IpoBoaurcs skcriepumenT o usmepenuto BAX nuona B mpsiMmoMm u
00paTHOM HaIPaBICHUU.

Onucanue cxoxel padoTel mpaktukyma: [8], masa Ne 4, maGoparopnast padota Ne 9.

11 KJIACC

3ansatue 1. OueHka BeJMYMHBI TOPH30HTAJIBHOH COCTABJSIIOIIEl MArHUTHON WHIAYKUHMU
MATHUTHOIO MOJIA 3eMJIu

IIpaxkmuxym

3aganue. OLEHUTE MOAYAb TOPU30HTAJIBLHOW COCTABJIAIONICH BEKTOpAa MArHUTHOW HMHIYKIIHUU
MarHUTHOTO IO 3€MJIH.

Ob6opynoBanne. Komnac, conenounn (auamerp 10 cm, 150 BuTKOB), 1abOpaTOpHbI ONOK MUTaHUS,
TPAHCIOPTHP.

Kparkoe ommcanue pemeHus. [IpoBOAUTCS SKCHEPUMEHT IO OMPEACICHHUIO MPOCTPAHCTBEHHOM
OpPUEHTALMM BEKTOpa HMHAYKIMM MAarHUTHOIO TIOJIA, CO3JaBa€MOr0 Ha OCHU COJICHOMJA IpHU
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CYNEPIIO3UIIMM MATHUTHOTO TOJII 3EMJIM U MarHUTHOTO I0JIS1 COJIEHOM/IA, B 3aBUCUMOCTH OT CHJIbI
TOKa B BHUTKax cojeHouga. [lo 3TOM 3aBUCUMOCTH ONPENENeTCS MOAYIb TOPU30HTAJIbHOU
COCTABJISIOILIEH BEKTOPAa MAarHUTHOM MHIYKIIMM MATHUTHOT'O TIOJIs1 3€MIIH.

Omnwucanue cxoxeit pabotel mpaktukyma: [8], raBa Ne 4, maboparopHast padora Ne 12.

3ansarue 2. H3Mepenne 3aBHCHUMOCTH BeJIMYUHBLI MATHHUTHOM HHAYKIIUA MATrHUTHOIO MOJIsA
MarHuTa oT pacCTossHUus

Tlpakmukym

3ananue. M3yunre 3aBUCUMOCTb BETMYMHBI MArHUTHOW MHAYKLMU MAarHUTHOTO I10JI IOCTOSTHHOTO
MarHuTa Ha €ro MpoJ0JIbHOW OCH CUMMETPHUM OT PACCTOSHHUS MEXIY LEHTPOM MAarHuTa U TOYKOU
U3MEPEHUH.

Ob6opynoBanue. CmapThoH € MpeayCTaHOBICHHBIM MPOrPAaMMHBIM O0ECIIEUEHUEM ISl U3MEPEHUS
BEJIMYMHBI MArHUTHOT'O MOJISI, HWIMHIPUYECKUI MarHuT, JUHENKa, MaJIsIpHBII CKOTY.

Kparkoe onucanue pemrenusi. C MoMoIIpl0 JaTYMKOB cMapT(oHa MPOBOIUTCS MPSIMOE U3MEpPEHUE
BEJIMUYMHBl MAarHUTHOW MHIYKIMM MarHUTHOIO IIOJII Ha OCH IWJIMHIPUYECKOTO MarHura B
3aBUCUMOCTH OT PACCTOSIHUS /10 HETO.

3austue 3. HabnoneHue MarHuTHOro rucrepe3uca

Ipaxmuxym

3ananue. HamotaiiTe HECKOJIIBKO BUTKOB M30JIMPOBAHHOIO IPOBOJA HA LMIMHAPUYECKYIO YacTh
nanku wraruBa. [logHecuTe Topen Janku OAM3KO K IOJOKEHWIO JaTYMKa MarHUTHOTO IOJIs
MoOwmibHOTO Tenedona. Ilogaiite snekTpuyeckuii Tok B mpoBoa. M3MepbTe 3aBUCUMOCTD BETMUUHBI
WHIYKIUA MarHUTHOTO IIOJIsI HAa TOPLE JIAKK OT CHJIbI IIPOTEKAIOLIET0 4Yepe3 IpoBoj Toka. i
9TOr0 BHAYaJjie MOBBIIIANTE 3HAUEHUS CUIIbI IIPOTEKAIOLIET0 TOKA JO MAaKCHMMAJIBHO BO3MOXHOIO
3HA4YEHMs], @ TOTOM MOHMYKANTE JJO HYJIEBOTO 3HAYEHMsI. 3aT€M CMEHUTE MOJSIPHOCTh MOAKIIIOYEHHUS
UCTOYHHMKA TOKa U MOBTOpUTE OMbIT. [locTpoiite rpaduk, ONMUCHIBAIOIIMNA 3aBUCUMOCTh BEIMYHUHBI
MarHMTHOM MHAYKIIMM HA TOPIIE JJAKKM OT CHJIBI IPOTEKAFOIIETO Yepe3 MPOBOJ] TOKA.
Ob6opynoBanue. CMapThOH ¢ NPEeAYCTAHOBIEHHBIM MPOTrPAMMHBIM OO€CIIeYeHUEM JJIsi U3MEPEHUs
BEJIMYMHBI MArHUTHOTO MOJISl, IITAaTUB C ABYMS JIalIKaMM, OJIHA U3 KOTOPBIX JTOJIKHA OBITh JKEJIe3HOM
(MM IpYroMl JKeNEe3HbI CepAeYHHUK), J1a0OpaTOPHBIM HWCTOYHMK NHUTAHUSA, OJHOXKUIbHBIN
M30JINPOBAHHBIN TPOBOJ, BBIIEPKUBAIOIINNA MaKCUMAJbHBIM TOK J1aDOpaToOpHOr0 MCTOYHHUKA
MIUTaHUS.

Kparkoe omucanue pemienus. Jlanka mrtaruBa oOMaThIBa€TCs HECKOJBKMMHM BHTKaMHM TOJICTOTO
U30JIUPOBaHHOrO TmpoBoaa. C MOMOIIBIO JIAOOPATOPHOTO HCTOYHUKA MUTAHUS Yepe3 IPOBOJ
npornyckaercst sJeKTpuueckuil Tok. CHayana TOK MPOMYCKAIOT B OJHOM HampaBlIEHUU C
IIOCTENIEHHBIM YBEIMYEHUEM CHUJIBI TOKA U €€ MOCIECAYIOUIUM YMEHBLIEHUEM, IIOTOM IMPOLEAYDPY
MIOBTOPSIIOT JUIsl MPOTHBOIOJIOKHOIO HampasieHus Toka. [Ipm 3TOM wu3Mepsercs BeIMYMHA
UHAYKIIMM MarHUTHOTO TOJS Ha TOpLE JanK{ IITaTMBa C TOMOIIbI0 MOOMJIBHOro TenedoHa.
Crpoutcs 3aBUCHMOCTh BEJIIMYMHBI MHAYKIMA MArHATHOTO IIOJISI OT CHJIBI MPOTEKAOIIETO 4Yepes
npoBoA Toka. O0cyk1aeTcst MoNy4yeHHbIH rpaduK U siBIIEHHEe MarHUTHOTO TUCTEpE3Hca.

3ansaTue 4. M3ydyenue padoThbl J1eKTPOABUraTeasl M JAMHAMO-MamIUHBbI (dacth 1) Jlekuus
«DNEKTPOJBUTATEND U IeKTporeHeparop». O0CyxkaaeTcst HICTOPHUS U300peTeHUs HEKTPOIBUTATENS
U COBEpIIECHCTBOBaHMS  €ro  KOHCTpyKUuH.  OmnuchIBaeTcsi  BHYTPEHHEE  yCTPOMCTBO
AIIEKTPOJIBUTATENS U AJIEKTporeneparopa. Pazdbuparorcs TeopeTndyeckue 3aa4uu 1o JaHHOM Teme.

3ansrtue 5. U3ydyenue paGoThl 3J1eKTPOABUIaTE/Is1 M JTMHAMO-MAIIUHBI (4ACTh 2)

Ipaxkmuxym

3amanme. 1) IlpoBemuTe cepuio DJKCIEPUMEHTOB W HM3MEPHTE€ 3aBHCHMOCTH CHJIBI TOKa,
BbIpa0aTbIBaeMOW TEHEPaTOpPOM, OT BEIUYMHBI MOMEHTA CHJIBbI, MPHJIOKEHHOTO K €ro Bamy. 2)
IIpoBenuTte cepuro SKCIIEPUMEHTOB U U3MEPHTE 3aBUCHUMOCTh BEIUYMHBI HANPSIKEHUS, TOAAHHOTO
Ha 3JIEKTPO/IBUTATENb, OT YACTOTHI €0 BPAILIEHUSI U MEXaHUYECKOW HAarpy3KHu €ro Baja.
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OOGopynoBanue. DJEKTPUYCCKUA MOTOPYMK C  PEIyKTOpOM, HAOOp Tpy30B, peocTar,
COCIMHUTENbHBIE TIPOBOJA, JAa0OpPATOPHBIM WCTOYHHK TUTAHHS, MYIBTHUMETp (aMrepMmerp),
CEKYHJIOMEp.

Kparkoe omnucanue pemeHus. IIpoBoasTcs ONBITBI 1O M3MEPEHUIO 3aBUCHUMOCTU CHJIBI TOKA,
BbIpa0aTbiBaeMON T€HEParopoM, OT BEJIWYHMHBI MOMEHTA CHIJIbI, IMPHJIOKEHHOTO K €ro Baiy.
[TpoBOIUTCS OMBIT MO U3YUEHUIO CBSA3H BEJIMYMH HAIIPSHKEHUS, IOJAHHOIO Ha JIEKTPO/IBUraTeib, OT
YacTOTHI €r0 BpallleHHs] © MEXaHUYECKOM Harpy3KH €ro Baja.

Onucanue cxoxux paboT mpakTukyma: 1) MexayHapoaHas oluMMIIMAaAa MO 3KCIEPUMEHTAIbHON
¢buzuke 2018 1., 3ama4a «MOTOPUYHK C PEAYKTOPOM», ITYHKTHI

NeNe 1-4; 2) MexayHapoaHas OJMMIHANa 1O SKCIEepUMeHTanbHOUW ¢(u3mke 2022 1., 3amada
«Donapby», myHKTbI NeNe 14,

3ansaTne 6. M3yuyeHue 3aBMCHMMOCTH MEePHOAA KOJeOAHMH JIMHEHMKHM HA IUJIMHIAPUYECKON
MOBEPXHOCTH OT PA/ANYCa ee KPUBU3HbBI

IIpakTukym

3aganue. Omnpenenure XapakTep 3aBUCUMOCTH IepHoja KojeOaHWM JMHEHKH, MOJOKEHHON Ha
LHUJIUHAPUYECKYIO IIOBEPXHOCTD, OT PAJNYyCa KPUBU3HBI 3TOM TOBEPXHOCTHU.

Ob6opynoBanue. Habop LuiIMHAPOB pa3HOro paaumyca (HampuMep, pa3ivyuHble LUIUHIPUYECKUE
COCY/Ibl), INHEWKA, CEKYHJIOMED.

Kparkoe onucanue pemenus. [IpoBoaurcs cepus NpsMBIX HW3MEPEHMM 3aBHCHUMOCTH II€pUOAA
KoJIeOaHMid TMHEWKH, TIOJOKEHHON Ha IUJIMHIPUIECKYIO TOBEPXHOCTb, OT Painyca KPUBU3HBI ITOH
HOBEPXHOCTU.  Mcnonp3yroTcss ~ METOAbl  JIMHeapu3aluuu W rpaduyeckoro  aHaiu3a
JKCIIEPUMEHTAIIBHBIX JTaHHBIX.

3ansitne 7. M3yyeHHe 3aBHCHMOCTH AMIUIMTYIbl KOJEOAHUI NPYKHHHOIO MAATHMKA OT
BpeMeHH

IIpakmuxym

3ananue. M3meppre 3aBUCUMOCTh aMILIMTYAbI 3aTyXaroIIUX KoJeOaHUM NMPYKUHHOTO MasTHUKA OT
BpemeHH. [IpoBeprre runoresy 06 SKCIIOHEHIIMAILHOM XapaKTepe MOJIy4eHHON 3aBUCUMOCTH.
Ob6opynoBanue. [IpyxuHa ot nuHamomerpa c mpenenoM usmepenuit 1 H, rpy3 maccoit 150 T,
CEKYHJIOMep, ILITaTUB C JJAKOW U My(TOMH, TUHEHKA.

Kparkoe onuncanue peuienus. [IpoBoautcs 5KCHEPUMEHT IO MPSMOMY HM3MEPEHHUIO 3aBHCHUMOCTH
aMIUIMTYABl 3aTYXaIOIIUX KojleOaHUN NpPYyKUHHOTO MasiTHUKa oT BpemeHH. Crpoutcs rpadux
UCCJIEI0BAHHON 3aBUCUMOCTH B JIMHEAPU30BAaHHOM BHJIE.

3ansarue 8. I/I3Mepe1me AKTUBHOI'0 1 PCAKTUBHOI'O COl'lpOTl/IB.]'IeHI/Iﬁ KAaTYIIKU UHIAYKTHUBHOCTH

IIpakmuxym

3aganue. Cobepute HIEKTPUYECKYIO IEMb M3 IOCJIEA0BaTeIbHO COEIMHEHHBIX pe3UcTopa MU
KaTYIIKd WHAYKTUBHOCTH. [IpoBenuTe u3MepeHue 3aBHCHUMOCTH HAlpsOKEHHUs] Ha PE3UCTOpE OT
4acTOTHI 1101aBa€MOI0 Ha 3Ty LENb HalpspKeHUs. 110 mony4eHHbIM TaHHBIM OINPENEIUTE AKTUBHOE
CONMPOTUBIIEHWE M PEAKTHUBHOE CONPOTHBIIEHHWE KaTYIIKM HWHIAYKTHUBHOCTU. Paccuuraiite
MHAYKTUBHOCTD KaTyILKH.

Ob6opynoBanue. Karynika MHIYKTUBHOCTH, PE3UCTOP C COMPOTHUBIECHUEM, ONHU3KUM K aKTUBHOMY
COIPOTHBIIEHUIO KaTYIIKU WHIYKTUBHOCTH, COEIUHUTENIBHBIE IPOBOAA, TEHEPATOP HU3KOM YacTOTHI,
ocHuIorpad UM BoJIBTMETP MEPEMEHHOTO HANPSKEHHUS.

Kparkoe onucanue pemenust. Codupaercs a1eKTpruueckas ernb U3 MoCIeI0BaTeIbHO COSTMHEHHBIX
pe3ucTopa W KaTylIKd HWHAYKTUBHOCTH. Ha 3Ty unemp momaeTcss NEpeMEHHOE HalpsKeHHeE.
[TpoBomuTCS M3MEpPEHUE 3aBUCHUMOCTH HAINPSDKEHHS HAa PE3UCTOPE OT YacTOThl MOAABAEMOI0 Ha
Lenb HanpspKeHUs (aMIUIMTyna HamnpspKeHHs Ha Bceil nemu mnoctosiHHa). [lo HHU3KO4acTOTHOM
oOmacTu TpaduKa OIpenensercs AaKTUBHOE COINPOTHBICHHE KaTyIIKd WHIYKTUBHOCTH, IIO
BBICOKOYACTOTHOW YAaCTH ONPEAEIAETCS MHAYKTUBHOCTD KaTyIIKH.

3ansaTue 9. 3Byk. Ocumiuiorpamma 3Byka. CriekTp 3ByKka
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Jlexuns «BBeneHHe B HKCIIEPUMEHTAIBHYIO aKyCTHUKY». BBOIATCS OCHOBHBIE NMOHSTHS AKYCTHKH.
OO0cyxaeTcsi MEXaHWKa PacIpOCTPAHCHHS aKyCTUYECKUX KojeOaHui. BBomUTCs MOHSATHE TOHA U
obeprona. O0CYX/1al0TC METO/Ibl UCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.

Ipaxkmuxym

3ananue. lIpoBenuTe cepHio SKCIEPUMEHTOB MO 3alMCU OCHWIJIOTPAMM U CHEKTPOB INIACHBIX
3BYKOB OJHOM 4acToThl. OMUIINTE OCHOBHBIE OTJIMYUSA B OCHMJUIOIpPaMMax JJIsi Pa3HbIX IIACHBIX
3ByKOB. OTBEThTE Ha BOMPOC, AOCTATOYHO JIH JJISi OMUCAHHS KAaKOoro-aubo 3By4aHHs OJHOM JIHIIb
CIEKTPOrpaMMbl?

Ob6opynoBanue. [lepcoHanbHbIi KOMIBIOTEP ¢ MUKPOGOHOM WIIM CMapT(OH C MPeTyCTaHOBICHHBIM
IIPOrPaMMHBIM 00€CTIEYEHUEM.

Kparkoe onucanue pemenus. [IpoBoauTcs cepusi SKCEPUMEHTOB M0 MOTYYEHUIO OCHMILIOTPaMM U
CIIEKTPOB IVIACHBIX 3BYKOB OJHOW 4acTOTHI. [IpOBOIUTCS CpaBHUTENBHBIA U KAYECTBEHHBIN aHAIU3
OCLMJUIOIPAMM U CIIEKTPOB.

Onucanne cxoxed padoThl MpakTukyMa: MeXIyHaponHas OJIMMIIMAga 1O 3KCIEPUMEHTAIbHOU
¢buzuke 2017 1., 3a7a4a «AKyCTHUECKHE PE30HATOPBI», 4acTh Ne 1.

3ansaTue 10. Crogsune MexaHn4ecKe BOJIHBI

Jlekuus «Crosiune MexaHu4deckue BOJMHbDY. OOCyXaaeTcs MeXaHUKa CTOSYMX BOJH B OJHOMEpPHOU
cpene. PaccmarpuBaroTcst mpuMepbl pa3InyHbIX TPAHUYHBIX YCIOBUH.

Ipaxmuxym

3amanue. Ilomyiite B mpoOupKy Tak, 4roObl OHAa Hauyajga 3By4yaTh. [lpoBeaute u3MepeHue
3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA M IIEpBOro 00epTOHA BO3AYIIHOTO cToj0a B MpOOHpKE OT
BBICOTBI 3TOTO CTONOA. J[71s1 M3MEHEHHSI UTMHBI BO3IYIIIHOTO CTOJIOA 3aIOHIUTE TPOOHPKY BOIOM.
Onpenenure CKOpOCTh 3ByKa B BO3AYXE.

Ob6opynoBanue: [lepcoHanpHbI KOMIBIOTEP C MUKPO(QOHOM MIIM CMApT(OH C MPETyCTaHOBICHHBIM
IIPOrpaMMHBIM oOecriedeHreM, podupkKa, Bojia, JINHEHKa.

Kparkoe onucanue pemenus. [IpoBonuTcss cepusi SKCIIEPUMEHTOB 110 U3MEPEHUIO AKYCTHYECKOTO
CIEKTpa 3ByYaHUs MpPOOUPKH, BO3HUKAIOIIErO IpU BAYBaHMUM B Hee Bo3ayxa. CTpoutcs
JMHEapU30BaHHBIN rpaduK 3aBUCUMOCTH YacTOThl OCHOBHOT'O TOHA M NMEPBOI0 0OEPTOHA OT BBICOTHI
BO3AYIIHOTO cToj0a B mpoOupke. [lo momydyeHHBIM [TaHHBIM OIPENEseTcsl CKOPOCTh 3BYKa B
BO3/yXE.

Onucanue cxoxed paOOThl MpakTUKyma: MexayHaponHas OJMMIIMAAa IO SKCIEPUMEHTAIbHON
¢uzuke 2017 ., 3a1aua «AKyCTUYECKHE PE30HATOPBI», yacTb Ne 2.

3ansaTue 11. U3mepenne noka3sareJisi NpeJIOMJICHHS CTEKJIA

Ipaxmuxym Ne 1

3amanue. OnpeaenuTte noka3areib MPEJIOMICHHUS CTEKISTHHON TUTACTHHBI.

Ob6opynoBanue. [IpenmeTHoe CTEKI0, MIJIIMMETPOBKA, Ja3epHas yKa3ka, JTMHEWKH, IITaTUBBI C
JanKou U MyQTOH.

Kparkoe onucanue pemenus. [IpoBoaurcs cepust SKCIEPUMEHTOB 10 U3YYEHHUIO NIEPEHAIIPABICHUS
Jy4ya CBeTa, IMaJaroniero Ha OOKOBYIO MOBEPXHOCTh MPEAMETHOIO CTEKJIa, B 3aBUCUMOCTH OT
BBIOPAHHOTO yIia MajieHus. Boeraucsiercs mokasarens IpeloMIeHHs MaTepHaa MjIacTUHBL.
Onucanue cxoxed pabOTHI MpakTHKymMa: MexayHapoaHas OJMMIIMAJA MO AKCIEPUMEHTATbHON
¢uszuke 2021 r., 3anaua «OTpaxeHue, MpeJIoMICHNE U TPOIYCKaHHE», MyHKT Ne 4.

IIpaxkmuxym Ne 2

3ananue. OnpenenuTe ¢ MAaKCUMaJIbHOM TOYHOCTBIO IIOKA3aTelb IPEJIOMIIEHHs MaTepuaia pu3Mbl.
O6opynosanue. [Ipu3ma, nazepHast ykazka, TpaHCHOPTHUP, IITATUBHI.

Kparkoe onucanue pemenus. [IpoBoguTcs onpIT 0 U3MEPEHUIO MUHHUMAJIBHOTO yIvla OTKJIOHEHUS
JIA3€pHOTO JIy4a TPEYroJibHOM pPaBHOCTOPOHHEN mpu3Mor. [lo mMmonydyeHHOMY 3HAYEHHUIO YyIvia
pacCUMTBIBAETCS IOKA3aTeIb IPEIOMIIEHUS IPU3MBI.

3ansiTue 12. [losiHOe BHYyTpPeHHEe OTPaKeHUue
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Jlexnus «IIpumenenue s¢¢exra NoJTHOrO0 BHYTPEHHETO OTpa)xkeHHs B u3MepeHusx». O0cyxaaercs
3 QEKT MOoIHOr0 BHYTPEHHETO OTpaskeHHs. OIMUCHIBAIOTCS MPUEMBI MO HCIOJIB30BAHUIO ITOTO
a¢dekTa mpyu NpoBeIEHUU ONTUYECKUX U3MEPEHUH.

Ipaxkmuxym

3ananue. Onpenenure nokas3areib MPeJIoMICHUS MaTepralna IPU3MBbI.

O6opynoBanue. CTEKIISIHHAS PU3Ma, Jla3epHas yKa3Ka, JIMHEHKa.

Kparkoe onucanue pemenus. [IpoBoautcs onsiT no HaOmoaeHUIO 3P deKTa MoJIHOT0 BHYTPEHHET0
OTpaXEHHUs CBETa, KOTOPBIH pacrpocTpaHseTcs B npusme. M3mepstorcs napaMeTpsl, IpU KOTOPHIX
nocruraetcs 3pdext. Beruncnsercs nokazarens IpeIoMICHHs MaTepraa MpUu3Mbl.

Onwucanue cxoxeidl pa®oThl MpakTHKyma: MexXayHapoiaHas ONUMIIMAJa IO SKCHEPUMEHTAIbHON
¢buzuke 2021 r., 3amava «Jlucnepcus», myHkT Ne 1 [16].

3ansatne 13. IlpoBepka ¢opMyJbI TOHKOH JIMH3bI C TMOMOIIBI0 MeTOAAa MapajljiaKca,
NMPUMEHEHHOT0 /ISl onpe/ieIeHNsl TOJI0KeHUs U300paKeHu sl

Ipaxkmuxym

3aganue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTBIO (JOKYCHOE PAaCcCTOSHHE COOMPAIONIEH JIMH3HI.
Ob6opynoBanue. Cobuparomas JIMH3a, ONTHYECKas CKaMbsl (JTUOO MepHasl JIEHTa W KpeIUIeHue s
JIMH3BI), IBE UTJIBI OT IITPHIA (CO CTOYCHHBIM OCTPUEM), IUTACTHIINH, TOYSYHBI HICTOYHUK CBETA.
Kparkoe onucanue pemenus. O0cyxnaercst U qeMoHCTpupyercs 3¢ ekt napamiakca. M3ydeHHbIiH
3 deKT HCcroabp3yeTcss IUId ONpPEAETICHUS IMOJOKEHHS N300paKeHHs HCTOYHUKA CBETa C Mayoi
CBETHMOCTBIO, TOJyYEHHOTO C IOMOINBI0 coOuparomeil JuH3bl. [lo HECKONBKHUM  OmbITaM
paccuuThIBaeTCs (POKYCHOE PACCTOSIHUE JIMH3HI.

3austue 14. U3mepenue GoKYCHOr0 paccTOSIHUS PacCeUBAIOIIEH JTHMH3bI
Ipaxmuxym
3amanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO (POKYCHOE PacCCTOSIHUE PACCEUBAIOIICH JIMH3BI.

O6OPYI[OB8.HI/IG. PacceHBanmaﬂ JINH3a, CO6I/IpaI-0H_Ia$I JINH34a, OIITHYCCKasd CKaMbid (J'II/I6O MCpHad
JICHTA U KPCTIJICHUA IJIs J'II/IH3), JIMCT KapTOHA, HOXKHUIIBI, TOUYCUHBIN NCTOYHHUK CBETA.

Kparkoe onucanue pemenus. OOCyxnaloTcs NpUEMbl H3MEpeHHs (HOKYCHOTO pacCTOSHUS
pacceuBatomieil JMH3bL. IIpOBOAMTCS ONBIT MO MOJYYEHHUIO JEHCTBUTENBHOTO H300paKeHUs B
paccenBarollel JIMH3€ MyTeM CO3JaHMsl C IOMOLIbIO COOUPAIOLIEH JIMH3bI MHUMOTO HCTOYHUKA IS
pacceuBatomieil JMH3bI. TakKe NPOBOIUTCS OMBIT MO HAONIOAEHUIO PACXOJSIIEroCsi CBETOBOIO
IMy4Ka, 06pa3013aHH0r0 CBC€TOM, MU3JIYUCHHBIM TOYCYHBIM HWCTOYHHKOM MW MOpOoHmICAINM 4YCpEe3
pacceuBaloIlyl0 JIMH3Y, Ha KOTOpyl0 HakjeeHa auadparma. Ilo pesyabraram mOJy4EHHBIX
HKCIEPUMEHTOB PACCUUTHIBAETCS ONTUYECKAs CUJIa PACCEUBAIOIIEH JTMH3BI.

Onucanue cxoxeil paboTel mpakTukyma: [8], rmasa Ne 5, maboparopHast padora Ne 12.
3ansaTue 15. Onpenenenue JJIUHBI BOJTHBI J1a3¢PHOI0 H3JIy4eHHs € MOMOIbIO cxeMbl FOHra

Ipaxkmuxym

3amanue. [lpuaymaiiTe  SKCIEpUMEHTAIBHYIO  YCTAaHOBKY,  IO3BOJISIIOIIYIO  HaOIOAATh
UHTEPPEPEHIIMOHHYI0 KapTUHY OT CBETOBOTO W3NydeHHs jasepa. Ompenenurte IJIUHY BOJIHBI
W3JTyYEHHUS JIa3€PHON YKa3KH.

Ob6opynoBanue. JlazepHas ykas3ka, HUTKa, (oJbra, OylaBKU, SKpaH, pyJIeTKa.

Kparkoe omucanue pemienus. [IByms CBSI3aHHBIMM HUTKOM OyJaBKaMy MPOKAJbIBAIOTCS [1Ba
OJIM3KOPACIIONOKEHHBIX OTBEPCTUSl B AMIOMHUHUEBOW muiieBod ¢osbre. [lomyueHHble oTBEpCTHS
OCBEIAlOTCA Ja3epHbIM NydykoM. B mpomenmem cBere HaOmromaeTcss HHTEpGEpeHIIMOHHAs
kaptuHa. [1o paccTosHUIO MEXIy MOJI0CaMU UHTEP(HEPEHIMOHHON KapTHUHBI U PACCTOSHUIO MEXITY
OTBEPCTUSAMHU B (DOJIbI'€ PACCUUTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue cxoxed padOThl MPAKTUKyMa: 3aKIIOYMTENbHBIM 3Tal BCEPOCCUHCKON OIMMITAAIBI
mkoJsHUKOB 10 pusuke 2000 1., 11 kiacc, 3agaga Ne 1.
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3ansiTue 16. U3ydyeHue crnekTpa cBeTa pa3jiMYHbIX HCTOYHUKOB ¢ MOMOIILIO TU(PPAKIIHOHHOI
pelieTKu

Ipaxmuxym

3ananue. [lpuaymaiite, cobepuTe M ONUIIMTE SKCIEPUMEHTAIBHYIO YCTAHOBKY, IMO3BOJIIOIIYIO
NOJYYUTh ONTHYECKUH CIEKTP W3Iy4YeHHs CBEeTa pPa3IMYHbIX HMCTOYHHMKOB. IIpoBenute
HCCJIEJIOBAHNE CIIEKTPOB IMPEIJIOAKEHHBIX BaM UCTOYHUKOB CBETA.

Oo6opynoBanue. JudpakiuonHas pemeTka, (GoHaph ¢ JaMIod HaKaJIWBaHWS, CBETOAUOIHBIN
donaps, razopaspsiiHas JaMIIOuKa, SKpaH, Auadparma, MepHast JIeHTa.

Kparkoe ommcanme pemenus. [IpoBogutcs cepus SKCHEPUMEHTOB MO HAOJIOACHUIO ONTHYECKHUX
CHEKTPOB M3JIY4YE€HHUS MCTOYHUKOB CBeTa pa3HOW mpuponsl. I[IpoBoauTcs cpaBHUTENBHBI U
KOJIMYECTBEHHBIN aHAIU3 ATUX CIIEKTPOB.

Onucanue cxoxed pabOThl MpakTUKyma: MexayHaponHas OJMMIIMAZA IO SKCIEPUMEHTAIBHOMN
¢uszuke 2018 ., 3anaua «CrekTpy.

3anarue 17. HccaenoBanue 3aBUCHMMOCTH HMHTEHCHBHOCTH CBEYEHHS CBETOAHOAA OT CHJIbI
MpoTEeKAIIIECIro Yepe3 Hero ToKka

Ipaxkmuxym

3ananue. M3Mepbre 3aBUCMMOCTh MHTEHCUBHOCTH CBEYEHHUs CBETOIMOJA OT CHJIbI IPOTEKAIOIIErO
yepes3 Hero Toka. OnpenesnTe xapakTep U3MEpEeHHOH 3aBUCUMOCTH.

Ob6opynoBanue. Cperonuoj, JOKCMETp (WM CMapTGOH C JaT4YMKOM  OCBELIEHHOCTH),
naboparopHblii 010k nuTaHus (win aBe Oarapeiiku AA, peoctar U MyJbTUMETP), COEUHUTENbHbIE
IIPOBOJIA.

Kparkoe omnucanue peuienus. [IpoBoaurcs SKCOEPUMEHT IO MPSIMOMY HM3MEPEHHUIO 3aBHCUMOCTHU
VMHTCHCUBHOCTH W3JIy4€HHsI CBETOAMONA OT CHJIBI IPOTEKAOLIEro 4epe3 Hero Toka. Crpoutcs
rpaduk nony4eHHoH 3aBUCUMOCTH. Ompenensercs: XapakTep 3aBUCUMOCTH.

3ansaTue 18. HaOmnronenme m3buparesbHOCTH BHYTpeHHero ¢otodddexra K AMHMHE BOJTHBI
cBera

IIpaxkmuxym

3agaHue. YCTaHOBUTE JBa CBETOAMOAA APYI HANPOTUB JApyra. V3yuurte siBlIeHHE BO3HUKHOBEHUS
¢doroTOoKa B OCBemaeMoM cBeToauone. st 3Toro m3MepbTe 3aBUCHMOCTH CHIBI (POTOTOKA OT
HalpsHKEHUS] Ha CBETOIMO/IE, BBIMOJIHAIOLIEM POJIb HCTOUHUKA cBeTa. [[oBTOpUTE OMBIT, IPUMEHSIS B
KaueCTBE MCTOYHHKOB CBETAa CBETOAMOJBI, MAIOIINE CBET C Pa3HBIMH JUTMHAMHU BOJH. Ompenenure
YCIIOBHS, TIPU KOTOPBIX B OCBEIIAEMOM CBETOJIMOEC BO3HUKAET (POTOTOK.

OGopynoBanue. Tpu mapbl CBETOAMOIOB pPAa3HBIX IBETOB (KpacHBbIC, 3€JEHBIE W CHHHE), OJIOK
NUTAHUS CBETOUO/AA-OCBETUTENS, MYJABTUMETP.

Kparkoe omwmcanue pemienus. [[Ba CBeTOIMOAA YCTaHABIMBAIOTCS HANpPOTHUB Ipyr apyra. Yepes
OJIMH CBETOJHOJ MPOITyCKAeTCs TOK OT MCTOYHMKA MUTaHMs. M3ydaercs siBIeHHE BO3HUKHOBEHUS
dororoka BO BTOpoM cBeronuone. OOHapyxkuBaeTcs, 4TOo (POTOTOK BO BTOPOM CBETOIUOJE
BO3HHMKAET TOJBKO MPHU OCBEIIEHUH €ro CBETOAMOAOM C JJIMHON BOJHBI, MEHbBIIEH WM paBHOM
JUTMHE BOJIHBI, HA KOTOPYIO PACCUNUTAH OCBEIIAEMBIN CBETOTUO/.

Onucanue cxoxeil pa®oThl MpakTHKyma: MexXayHapoiHas OJUMIIMAJa IO SKCHEPUMEHTAIbHON
¢uzuke 2020 r., 3amaga «Onronapa» [17].
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ILJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA KYPCA BHEYPOYHOI
JAEATEJIBHOCTH «OCHOBbBI ®PU3NYECKOTI'O OKCIIEPUMEHTA»

JIMYHOCTHBIE PE3YJIBTATbI

B cghepe epadsicoanckozo eocnumanus:
— TOTOBHOCTH BECTH COBMECTHYIO MAEATEIFHOCTh B HHTEpPECaX TPaXJaHCKOrO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OPraHU3aINH;
— YMEHHE B3aMMOJCHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSAME 1 HA3HAYECHUEM.

B cghepe nampuomuueckoeo socnumanus:
— ¢chOpMUPOBAHHOCTh POCCUNUCKOM TPakIaHCKOW MIEHTUYHOCTH, NaTPUOTHU3MA; LIEHHOCTHOE
OTHOIIICHHE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSM
— POCCHUICKHUX YYEHBIX B 00JaCTH (PU3UKU U TEXHHUKH.

B cghepe oyxosno-upascmeennoz2o éocnumanus:
—  copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO ITOBEICHHS,;
— CHOCOOHOCTbH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYICH Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JEATEIBbHOCTH YYEHOTO;
— OCO3HAHME JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOIO OyAYyLIETO.

B chepe scmemuueckoeo 6ocnumanusi:
— O3CTETMYECKOE OTHOLIEHHWE K MHpY, BKIIOYAs 3CTETUKY HAy4HOI'O TBOPYECTBA, MPHCYILETO
(bu3nueckoii Hayke.

B cghepe mpyoosoeo socnumanus:
— UHTepec K pa3Iu4HbIM chepaM NpopeccHoHaTbHON AeSTEIbHOCTH, B TOM UHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEeXHUKOM, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyayuieill mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;
— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M camMo0oOpa3oBaHUIO B 00JacTH (U3MKUA HA
IIPOTSKEHUU BCEU KU3HMU.

B cgpepe sxonoeuueckozo socnumanus:
—  CdopMHpOBAaHHOCTh DKOJIOTMYECKOW KYJIBTYpPhI, OCO3HAaHHME TIOOAIBHOTO XapakTepa
HKOJIOTHYECKHUX MPOoOIeMm;
— TUIAHUPOBAHHUE U OCYIIECTBJIEHUE JICUCTBUN B OKPYKAIOIIEN CPENIC HA OCHOBE 3HAHUSA LIEJIEei
YCTOWYMBOI'O Pa3BUTHSI YEJIOBEUECTBA;
— pacHIMpeHHE OmNbITa JEATEIbHOCTH JKOJOTMYECKOM HamNpaBIIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 PU3HKe.

B cghepe yennocmu nayuno2o nosnanusi:
—  cOopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoi HayKu;
— OCO3HaHME LIEHHOCTU HAay4HOH JeATeIbHOCTH, TOTOBHOCTH B Tpoliecce U3ydeHHUs (U3UKU
OCYILECTBIIATh IMPOEKTHYI0 U HCCIEAOBATEIbCKYIO0 NEATEIbHOCTh WHAMBUIYAIbHO U B

rpymIe.
METANPEIMETHBIE PE3YJIBTATHI

ITo3naBare/ibHbIC YHHBEpCaJIbHbIC YUeOHbIe NeliCTBUSA:

basosvie nocuueckue oeticmeusi:
— CamocTosTenbHO (HOpPMYIHpPOBaTh M aKTyalM3UpoOBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
— Omnpenensrts HeNu IeITeIbHOCTH, 33]1aBaTh NapaMETPbl 1 KPUTEPUU UX JOCTUKECHHUS;
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BBISIBJISITh 3aKOHOMEPHOCTHU U IPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSX;
pa3pabarbiBaTh TJIAH PELICHHUS MPOOJIEMBI C YYETOM aHAJINM3a UMEIOLINXCSI MaTepUaIbHBIX U
HEMaTEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LEIAM,
OLICHUBATDH PUCKH MTOCIIEICTBUH IEATEIbHOCTH;

KOOPJIMHUPOBaTb M BBIIOJHATE pPabOTy B YCIOBUSX pEaJbHOrO, BUPTYAJIBHOIO H
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIICHHE IPU PELICHUH KU3HEHHBIX MTPOOIIEM.

Basoevie uccneoosamenvckue oeucmeusi:

BIAJCTh HAYYHOW TEPMHMHOJIOTHEH, KIIFOUEBBIMU TOHATHSIMH W METOAaMH (HHU3UYECKOU
HayKH,

BJIAJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIbCKOM M TPOEKTHOW NEATEIhbHOCTH B OOJACTH
(GU3HUKH, CTIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOMIOB PEIICHHUS
3a/1a4 (PU3UUECKOTO COACPIKAHMS, IPUMEHEHHIO PA3IMYHBIX METOJOB IMTO3HAHUS;

BJIQJICTh BHJIAMHU JESATCIBHOCTU IO TIONYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIUH,
peoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3IMYHBIX YYCOHBIX CHTYAIMSIX, B TOM YHCIIE MPH
CO3/1aHUU y4EOHBIX MPOEKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TIPUYMHHO-CIICJICTBCHHBIC CBS3HM U aKTyaJHM3UPOBATh 33]1ady, BBIJIBUTATH TUTIOTE3Y
€¢ peIICHMS, HAXOAWTh apryMEHTHI JJIS JIOKa3aTeIbCTBA CBOMX YTBEPXKICHHMA, 3a/1aBaTh
napameTpbl U KpUTEPUHU PEIICHHUS;

AHAM3UPOBATH IMOJIYYCHHBIC B XOJC PEIICHUS 3a/1a49d PE3yJIbTaThl, KPUTUUECKH OICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTH M (POPMYIUPOBATH COOCTBCHHBIE 3aa9 B 00pa30BaTCILHOM JEATCIILHOCTH, B TOM
YHClie IPU U3Y4YEeHUU (QU3HKHY;

JaBaTh OI[CHKY HOBBIM CUTYaIMsIM, OLIEHUBaTh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS N0 (PU3HKE B MPAKTUYECKYIO 0OIACTh KU3HEAEATEIILHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbBIX MMPEIMETHBIX 00JIacTeill;

BBIIBUTaTh HOBBIE HJEU, TMpeljaratb OpPUTHUHAJIbHBIC MOAXOAbI W PEUICHHS; CTaBUTh
pOoOJIEMBI U 33]]a4H, TOMYCKAIOIIUE allbTepHATHBHBIC PELICHUS.

Paboma ¢ ungpopmayueii:

BJa/IeTh HaBbIKAMM IOJIy4€HUs MHGOpMaUU (PU3NYECKOTO COAEpX aHUS M3 HCTOYHHKOB
pPa3HbIX THIIOB, CAaMOCTOSITEILHO OCYIIECTBIIATh IOMCK, aHAIM3, CUCTEMATU3ALUI0 U
UHTEpIpeTanuio HHOPMALIUU Pa3IMYHBIX BUJOB U (OPM IPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTh HHPOPMALINH;

MCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B peLICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX 3a71a4 C COOJIO/IeHHEeM TpeOoBaHUN
SPrOHOMHMKHM, TEXHUKH OE€30MacHOCTH, TUTHEHBI, pPEecypcocOepex eHHs, IpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHOM O€3011aCHOCTH;

CO03/1aBaTh TEKCTHI (PU3NUECKOTO COEPKAHUS B PA3IUYHBIX (hopMaTax ¢ yueToM Ha3HAYCHUS
uH(pOpMAIlMU U 1IE€JIEBOM ayIUTOPUH, BBIOMpas ONTHUMaJbHYIO (OpMY MpEACTaBICHUS U
BU3YaJIN3alUH.

KoMMmyHuKaTHBHBIE YHMBepcalbHble YueOHbIe 1eliCTBUS:

OCYUIECTBIIATH OOIIIEHNE BO BHEYPOUHOH AESITETbHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYyallud U CMATYaTh KOHQIIUKTHI; pa3BEPHYTO
Y JIOTUYHO W3JIaraTh CBOIO TOUKY 3PEHUSI C UCIOJIB30BaHUEM

A3BIKOBBIX CPE/CTB;

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIYAIbHON paboTHI;
BbIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX NEHCTBHII C y4eToM OOUIMX HMHTEPECOB U
BO3MOKHOCTEM Ka)</10r0 WICHA KOJUIEKTHBA;
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IIPUHUMATh LE€JM COBMECTHOM JE€ATEIbHOCTH, OpPraHW30BBIBATH U KOOPAWHHUPOBATH
JICUCTBUA IO €€ JOCTHUIKEHHIO: COCTABIIATh IUIAH JAEHUCTBUHM, PACIPEIEIATh PO C YUYETOM
MHEHUH Y4aCTHHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OLIGHUBATh KaueCTBO CBOETO BKJIAJa M KAXKIOTO yYaCTHUKA KOMaH/bl B OOIMI pe3y/bTar 1mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeajararb HOBBIE IMPOEKTHI, OLUEHUBATH HAECH C MO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATerMyecKoe IIOBEACHUE B PA3JIUYHBIX CUTYalHsX,
MPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PerJIﬂTHBHLIe YHUBEpPCAaJIbHbIE yqe6nble JelCTBUA:

CGMOOPZQHZ/BGL;M}Z.'

CaMOCTOSITENILHO OCYIIECTBISATh TI03HABATEIBHYIO JIEATEIBHOCT, B 00mactu (U3HKH,
BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEHICHUS PACUETHBIX M KAuyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHHS TIPAKTUYCCKOH pabOThl C YYETOM HMEIOIIUXCS PECypcoB, COOCTBCHHBIX
BO3MOKHOCTEH U MPEANIOYTECHUM;

JlaBaTh OLICHKY HOBBIM CHTYallHUSIM;

pacuupsTh paMKH Y4eOHOro TIpeIMeTa Ha OCHOBE JIMYHBIX TMPEANOYTCHHH; J1eaTh
OCO3HAHHBIH BBIOOpP, AprYMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBCHHOCTH 3a PCIICHUE;
OLICHUBATh MPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBATh ()OPMHUPOBAHUIO U TPOSIBIICHUIO SPYAHMIIMHA B 007acTH (DU3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00pPa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

CCZMOKOHWIPOJZb, 3MOL!MOHa]lebllzvl uHmenjiekm.

JlaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTb, OLICHUBAThH
COOTBETCTBHE PE3YJIBTATOB LICIISAM;

BJIa/IeTh HaBbIKAMU MO3HABATEJILHOMN pe(IeKCUN KaK OCO3HAaHUs COBEPILAEMBIX JEUCTBUN U
MBICJIUTEIIBHBIX MIPOLECCOB, UX PE3YJIBTAaTOB U OCHOBAHHI;

UCIIOJIb30BaTh IpUeMbl pe(IeKCHUu IS OLIEHKH CUTYalluH, BBIOOpa BEPHOTO pelleHMS;
YMETb OLICHUBAaTb DPUCKM U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS [0 HUX CHUKECHUIO;
[IPUHUMATh MOTHUBBI U apTYMEHTBI IPYIUX IIPU aHAJIU3€ PE3YIbTaTOB JEATEIbHOCTH;
IPUHUMATh ce0sl, TOHUMAasi CBOU HEOCTAaTKU U JIOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX IIPU aHAIIU3€E PE3YJIBTaTOB NEATEIILHOCTH;
IpU3HABaTh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.

IMPEJIMETHBIE PE3VYJIBTATbI

K xonny 10 kaacca o0y4arommincs HAYUYUTCH

1)

2)

3)

4)

NOHMMAaTh  3HAU€HHE  ONMCATEIbHOM, CHUCTEeMaTH3UPYIOLIEH, OOBSICHUTEIBHOW U
MPOrHOCTUYECKOH (DYHKIUH (U3NYECKOM TEOpUHM — MEXaHUKH, MOJIEKYISPHON (DU3UKU U
TEPMOAMHAMUKH, pOJib (U3NYECKO Teopun B (HOPMHUPOBAHUU MPEACTABICHUNA O
¢buznyeckoll KapTUHE MUPA;

pa3nnyarh yciaOBUs MPUMEHUMOCTH H3YyYEHHBIX Mojenell (U3NYecKHX TeNl U IMPOLECCOB
(s1BIIEHUI);

pa3inyaTh yciIoBUs (FpaHULbl, 001acTH) MPUMEHUMOCTH U3YYEHHBIX (PU3MUECKUX 3aKOHOB,
NOHMMAaTh BCceOOIMH  XapakTep (QyHIAMEHTAJIbHBIX 3aKOHOB M  OTPAaHUYEHHOCTh
UCIIOJIb30BaHMsI YACTHBIX 3aKOHOB;

aHAM3UPOBaTh M OOBSICHATH MEXaHWYECKHE, TEIJIOBbIC, 3JEKTPUYECKHE IPOLECCHl U
ABJICHUS, MWCIIOIb3ysl OCHOBHBIE IIOJOXKEHUS M 3aKOHbl MEXaHHKH, MOJEKYISIPHO-
KUHETHYECKON TEOPUH, MOJICKYIIIPHON (DM3UKU U TEPMOAMHAMUKH, SIEKTPOANHAMUKHY;
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5) aHanmM3MpOBaTh M OOBSCHATH (DM3UYECKUE SBICHHS, UCIIONB3Ys OCHOBHBIC IMOJOKCHUS H
(duznYeCKre 3aKOHBI;

6) onmuchIBaTh HU3HMYCCKUE IPOLIECCHI M SBICHMUS, UCIIOIb3Ys HEOOXOMMbIC BEINUUHBL;

7) OOBSCHATHL OCOOCHHOCTH NPOTEKAHUS H3y4aeMbIX (U3NYECKUX SIBICHHUW; TPOBOIMTH
UCCIICIOBAHNUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEITUYMHBI OT APYIOM C MCIIOIb30BAHUEM
OpSAMBIX HM3MEpPEHHid, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHMKCHPOBATh pPE3YJAbTATHI
HOJY4YEHHOM 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH B BUJE I'PaUMKOB C y4eTOM aOCOIFOTHBIX
MOTPEIIHOCTEN U3MEPEHUH, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICAOBAHMS,

8) mpoBOIUTH KOCBCHHBIC M3MEPEHUS (DM3UYECKUX BEIMYMH, IIPH OTOM BBIOMPAThH
ONTUMAJILHBIA METO/I U3MEPEHUs, OLIEHUBATh A0COJIIOTHBIE U OTHOCHTEJbHBIE TOIPEIIHOCTH
IPSMBIX U KOCBEHHBIX U3MEPEHUIA;

9) NpPOBOAKTH OMBITHI IO MPOBEPKE IMPEUIOKCHHON THUIOTE3bI: IUIAHUPOBATh IKCIICPUMEHT,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, AHAJIM3UPOBATh IIOJYYEHHbIE PE3YJbTAaThl U
JIeNIaTh BBIBOJI O CTAaTyce MPENIOKEHHON THITOTE3bl;

10) cobnronare mpaBmiia 0Oe30IaCHOrO TpyAa IPH MPOBEACHUH HCCICIOBAHUI B paMKax
NpakTUKyMa ¥ y4eOHO-HCCIEOBATENIbCKOW  JEATENBHOCTH € HCIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpHOTO 00OPYIOBaHUS;

11) pemiate pacueTHbIC 33a49H C SBHO 33JJaHHOW U HESIBHO 3aJ]aHHOW (DU3UYCCKOI MOJIEINBIO: Ha
OCHOBaHMM aHaJIM3a YCJIOBUSA OOOCHOBBIBAaTH BBIOOpP (hH3MUECKON Monenu, oTBevarolien
TpeOOBaHUSAM 3a/1a4d, MPUMEHATh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThI
¢u3nUeckux TEOpHHM NpH HCHOIb30BAaHMM MAaTEMAaTHUYECKUX METONOB pELIeHHs 3ajad,
NPOBOAMUTH pacyeThl HA OCHOBAaHMHM HMMEIOIIUXCS JaHHBIX, aHAJIM3WPOBATh PE3YIbTaThbl U
KOPPEKTUPOBATh METO/Ibl PEIICHUS C YUETOM IMOJIyUYEHHBIX PE3YIbTATOB;

12) pemiath KayeCTBEHHBIC 3a/a4d, TPEOYIOLIME MPUMCHEHHs 3HAHUM M3 pasHbIX Pa3IeiioB
Kypca (DU3MKH, a TaKXKe MHTErpaluy 3HaHUH U3 JPYTUX MPEeIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIa: BBICTPAUBATh JIOTHUECKYIO IETIOUKY PACCYXICHUI C OMOpOil Ha M3yYECHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

13) ucrnonb30BaTh TEOPETHYSCKHE 3HAHUS Il OOBSCHEHUS OCHOBHBIX IPUHIMIIOB PaOOTHI
U3MEPUTENIBHBIX TPHOOPOB;

14) aHanu3upoBaTh W OLICHUBATh MOCJIEACTBUS OBITOBOW U MPOU3BOIACTBEHHOW JEATCIBHOCTH
YeJIOBEKa, CBS3aHHOW C (U3MYECKUMM TMpOLEecCaMH, C TO3ULHUI  3KOJOTrHUeCcKon
0€30MaCHOCTH, MPEJICTABICHUA O PAlMOHATLHOM IPUPOIOTIONIB30BAaHHH, & TAKKE Pa3yMHOM
UCTOJIb30BaHUM  JIOCTMDKEHUM HayKu U TEXHOJIOTMH s JajbHEHIIero pa3BUTHS
YEeJI0BEUECKOro O0IIECTBA;

15) mpuMeHsTh pasnuuHbie crocoObl paboThl ¢ MHpOpMaLUel (HU3UYECKOTO COICPIKAHUS C
UCTIOJIb30BaHNEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, MPH 3TOM HCIIOJIB30BaTh
COBpEMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTUU Ul MOMCKa, MepepaboTKH U MpPeabsBICHUS
y4eOHOM W Hay4YHO-TIOMYJSIPHOW WH(OpMauu, CTPYKTYpHUPOBAHHUS W WHTEPIpPETAIHA
UHGOpPMAIUH, TOJIYYEHHOW U3 Ppa3IMYHBIX HCTOUYHUKOB, KPUTHYECKU aHAIU3UPOBATH
NoJTy4aeMyr0 MH(OPMAIMIO W OIIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOITUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA UH(OpMALINY;

16) nposiBNIATH ~ OpraHU3AIMOHHBIE W TIO3HABATCIbHBIE  YMEHHS  CaMOCTOSTEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAaHUKW B TPOIECCE BBINOJIHEHUS MPOEKTHBIX M y4yeOHo-
HCCJIEZIOBATENIbCKUX PaloT;

17) paGorarp B rpyrrie ¢ HCIIOJHEHUEM Pa3IMYHbBIX COIIMATIBHBIX POJICH;

18) nposIBIIATH MOTHBAIIHMIO K OyayIiei mpodecCHoHaIbHON ASSTETbHOCTH 0 CIIEIHATbHOCTSIM
(UBUKO-TEXHIHUECKOTO MPOQUIIS.

K xonny 11 kjaacca o0y4aonmmiicss HAYYUTCHA:

1) nonumare posib QU3NKH B SKOHOMHYECKOM, TEXHOJIOIMYCCKOM, COIMAIbHON M STHUYECKON
cdepax IeSTETbHOCTH YEIOBEKa, POJIb U MECTO (PM3MKH B COBPEMEHHON HAyYHOH KapTHHE
MHpa, 3HAQUEHWE  OMNHCATENIbHOM, CHUCTEMaTH3UPYIOLIEH, OOBSCHUTENILHOH W
NPOTHOCTUYECKOM (QyHKIMIA (u3ndyeckoil Teopuu, poiab (GHU3UUECKOH TEopuu B
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bopMHUpPOBAaHUHU MPEJCTABICHUHN O (PU3UUCCKOM KapTHHE MUPA, MECTO (PU3NUECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO- HayUYHBIX MPEICTABICHUI O PUPOJIE;

2) pas3nuyarb YCJIOBHS MPUMEHHMOCTH HM3yYEHHBIX MOJETeH (H3MYECKUX Tel U IHPOLECCOB
(s1BIIEHU);

3) pasznuuark ycioBus (TpaHHIBI, 00IACTH) IPUMEHUMOCTH U3YYCHHBIX (DH3UYECKUX 3aKOHOB,
NOHMMAaTh BceOOIM XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB M  OTPaHUYEHHOCTH
UCIIOJIb30BaHMsI YACTHBIX 3aKOHOB;

4) aHanM3MpOBaTh W OOBSACHITH AIICKTPOMArHUTHBIC, KBAHTOBBIC IPOIECCHl W SIBICHHS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS U 3aKOHBI AEKTPOANHAMHUKH U KBAHTOBOW (DU3UKH;

5) omuceIBaTh U3y4CHHBIE (PU3HYECCKHE TIPOLIECCHI U SIBICHUS;

6) OOBACHATL OCOOCHHOCTH IPOTEKAHUS W3YYCHHBIX (U3WYECKHX SIBICHHUH; HPOBOAUTH
UCCIIEIOBAaHNE 3aBUCUMOCTEH (PU3MYECKUX BEIUYHH

7) ¢ WCHONB30BaHMEM TPSMBIX HW3MEPEHHH, IpPU OITOM KOHCTPYHPOBAaTh YCTaHOBKY,
(UKCHpPOBaTh PE3yNbTaThl MOJYYCHHOW 33aBHCUMOCTH (H3UYECKUX BEJIMYMH B BHJIE
rpaguKkoB € y4yeToM aOCONIOTHBIX HOIPEHIHOCTEH HW3MEpeHUil, [enarb BbIBOABI 11O
pe3yabTaTraM UCCIIe0BaHNUS;

8) MmpoBOIUTH KOCBCHHBIC M3MEPEHUS (DM3UYECKUX BEIMYMH, IIPH OTOM BBIOMPAThH
ONTUMAJILHBIA METO/I U3MEPEHUS], OLIEHUBATh a0COIIOTHBIC U OTHOCHTEJBHBIE TIOIPEIIHOCTH
IPSMBIX U KOCBEHHBIX U3MEPEHUIA;

9) HPOBOAKUTH OMBITHl IO MPOBEPKE MPEUIOKCHHON THUIOTE3bl: IUIAHUPOBATh IKCIICPUMEHT,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, AHAJIM3UPOBATh IIOJYYEHHbIE PE3YJIbTaThl U
JIeNaTh BBIBOJI O CTAaTyce MPEIJIOKEHHOM THITOTE3HI;

10) cobnronare mpaBmia 0Oe30IaCHOrO Tpy[da IPH MPOBEACHUH HCCICIOBAHUI B paMKax
NpakTUKyMa ¥ y4eOHO-HCCIIEOBATENICKOW  JEATENBHOCTH € HCIOJB30BAaHHEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a00paTOpHOTO 00OPYIOBaHUS;

11) pemath pacyeTHBIC 3a/1a49H C SIBHO 33JJAHHOW M HESIBHO 3aJIaHHOM (DU3UUECKOI MOJICIIBIO;

12) perath Ka4deCTBEHHbBIC 3ajaud, TPEOYIOIIUE MPUMEHCHUS 3HAHMW W3 Pa3HbIX pa3lelioB
Kypca (DM3HKH, a TaK)Ke WHTErpallii 3HAHUW U3 JPYTUX MPEJAMETOB €CTeCTBEHHO-HAYYHOTO
IIUKJIA: BBICTPAUBaTh JIOTHYECKYIO LEMOUKY PACCYKAECHUH ¢ OMOPOil Ha U3yUEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NIECKHE SBICHUS;

13) ucronb30BaTh TEOPETHYCCKUE 3HAHUS Uil OOBSCHEHHS OCHOBHBIX MPUHIIUIIOB PadOThI
U3MEPUTENBHBIX TPHOOPOB;

14) aHanu3upoBaTh M OLICHHWBATh MOCJEACTBHs OBITOBOM M MPOU3BOICTBEHHOW MESTEIBHOCTH
YeloBeKa, CBA3aHHOW ¢ (U3MYECKUMH TPOIECCaMH, C TIO3MIUH  AKOJIOTUYECKOM
0€30IacCHOCTH, MPEJICTaBIECHUH O pallMOHAIBLHOM HPUPOIONOIBb30BaHUH, & TAKKE pa3yMHOM
UCTIOJNIB30BAaHUM  JIOCTM)KEHUH HayKd W TEXHOJOTWH s JajJbHEUIIEero pPa3BUTHS
4eJI0BEYECKOro 00IIeCTBa;

15) npuMeHsTh pa3auyHbIe CHOCO0bl paboThl ¢ MH(pOpPMAIHel (U3MYSCKOTO COIEPKAHUS C
UCIIOJIb30BAaHHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, NPH 3TOM HCIIOJIB30BaTh
COBpPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTHU UIS TIOUCKA, TepepaboTKH M MPEIbSIBICHHUS
y4yeOHOIl M Hay4yHO-TIOMYJASpHOM HH(OpMaNMM, CTPYKTYpUPOBaHMS W HWHTEpPHpETAIMU
UHPOPMAINH, TOJTYYCHHOW W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKHA aHAIN3UPOBATH
NoJy4aeMyl0 MH(OpPMAIMIO U OLIEHUBATh €€ JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS
3HaHW, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHNKA WH(OPMAIINH;

16) mposiBIIATH ~ OpraHU3allMOHHBIE M ITIO3HABATENbHBIE  yYMEHHS  CaMOCTOSTEILHOTO
nproOpeTeHNs] HOBBIX 3HAHWKW B TIPOIIECCE BBITIOJNHEHUS MPOEKTHBIX M y4eOHO-
UCCIIEIOBATENIbCKUX paboT;

17) paGotarh B TpyIIe ¢ UCIIOJHEHUEM Pa3IHYHbBIX COI[HATBHBIX POJICH; MPOSBIATH MOTHBAIIHIO
K Oymymiel mpodecCHOHAIBHONW JIeSTeNbHOCTH 10 CHEeUUATbHOCTSIM (PU3MKO-TEXHUYECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHHUE
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Ne /it [IporpammHoOe conepkaHue XapakTepucTUKa ACSITEIIbHOCTH 00YyJaIOIIHXCS
y4eOHOro npeaMeTa 4acoB
10 kaacce
Pa3nea 1. Mexanuka
1.1 ITorpemnoctu 2 OKCHEpUMEHT U TEOpUs B OmnepupoBarh MOHATUSAMH: HAOIIOICHUE, IKCTIEPUMEHT, TUTIOTE32,
B OKCIIEPUMEHTE (JICKLIU) IpolLiecce MO3HaHUs IPUPOIBI. Teopusi, puznyecKas BeIMUnHa, PU3NIECKUIl 3aKO0H,
HaGnronenue v 5KCIEpUMEHT B | ©3MEPUTENbHBIN MPUOOP, U3MEPEHHE, PE3yJIbTaT U3MEPEHUS,
dbusuke. [[eHa JIeJIeHUsI IIKaJIbl MpuOopa, MOrpeuIHOCTh U3MEPEHHUS.
Crioco06b1 H3MepeHHs [IpuBoauTh IpUMeEpH! HAOJIIOIEHUS, SKCIIEPUMEHTA, TUIIOTE3bI,
(bu3NYECKUX BEIUYUH TEOpUH, PU3NIECKUX BEITMUMH, GPU3NYECKUX 3aKOHOB,
(ananoroBsIe ¥ IU(PPOBBIE U3MEPUTENBHBIX TPUOOpOoB. ONpenensaTh LHEHY JAeICHHUS ILIKaJIb
U3MEpUTENIbHBIE TPUOOPHI, npubopa, abCOMOTHYIO MOTPEIIHOCT MPSIMOTO U3MEPEHHUS.
KOMITbIOTEPHBIE JaTYMKOBBIE 3Hath (OPMYJIBI U1 OLIEHKU OTHOCUTEIBLHOM MOTPEIIHOCTH
cucremsl). [Torpemnoctu KOCBEHHOT'0 U3MEPEHUs, TPaBHUIIa OKPYTIIEHUS a0CONMIOTHBIX
U3MepeHui pu3muecKux IIOTPELIHOCTEN, BBIPA)KEHUE OTHOCUTENBHBIX IIOTPEIIHOCTEN B
BeJIMYKH (abconoTHAs U TPOLEHTAX
OTHOCHTEIIbHAS ).
I'nnore3a. ®u3NMUECKUM 3aKOH,
TPaHMIBI €T0 MPUMEHUMOCTH
1.2 OneHka norpemH-ocTei NpsMbIX 2 Onpeznenennie NOrpemHOCTEN OmnepupoBaTh HOHATUAMH: A0COJIIOTHAS TIOIPEIIHOCTh U3MEPEHNS,
U KOCBEHHBIX U3MEPEHUN MPSAMBIX U3MEPEHUH 110 OTHOCHTEIIbHAS MTOIPEIIHOCTh U3MepeHHusl. [I[puBoANTE TpUMEpPHI
(camocrosiTenbHas paboTa) 3a/IaHHBIM PE3yJIbTaTaM IPSIMBIX U KOCBEHHBIX U3MEpEeHUN. OnpenensiTh IOrpelHOCTH
U3MEPEHUM. MPSIMBIX U3MEpPEHUN. Mcrob30BaTh METOI TPaHULL ISl OLICHKH
[TpremBbI OLIEHKH MTOTPENTHOCTEH | a0COIIOTHOM MOTPEIIHOCTH MPSMOTO U3MEPEHUs, TpaBUiIa
KOCBEHHBIX U3MEPEHUI OKpYTIJIEeHUS! a0COJIIOTHBIX MOTPEIIHOCTEH, (POPMYIIBI 1711 OLIEHKH
OTHOCHUTEIIBHOH IOTPEIIHOCTA KOCBEHHOI'O U3MEPEHUS. Y METh
OKPYTJISITh A0COIOTHBIE MTOTPELTHOCTH, BBIPAKaTh OTHOCUTENbHBIE
MIOTPEIHOCTH B IIPOLIEHTAX.
Pemarp 3a1aun Ha OLIEHKY OTHOCHTENBHBIX MIOIPENTHOCTEN
1.3.1 Ycpenuenue U3MEpEHU. 1 [Tpubopubie HOTPEeIIHOCTH, | OnepupoBaTh MOHATUAMU: IPHOOPHAs OTPEIIHOCTb,
Cnyuaiinas MTOTPEITHOCTh CIy4alHbIE W CUCTEMAaTHMYECKHE | ClydaiHasl MOTPEeIIHOCTh, CHCTEMAaTHYECKasl IOTPEMIHOCTb,
(IpakTUKyM) MOTPEIIHOCTH cpeanee 3HaueHue. [IpuBoaUTH MpUMeEpbI MPUOOPHOIH,

CIIy4allHOM M CUCTEMATH4E€CKOM MOTrPEIIHOCTH.
OnpenensiTh SKCIIEpUMEHTAIbHO HA00p 3HaYeHUH (PU3UUECKOM
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BEJIMYUHBI TIPU IPOBEICHIH HECKOJIBKUX HE3aBUCUMBIX
nu3MepeHuii. Micnonp3oBark GOpMYIIbI I CPETHETO
apu(METHYECKOTO HECKOIBKUX YHCEI, JJISl OLIEHKU a0COIIOTHOM
HOTPEIIHOCTH 3HAYCHUS PU3NUECKON BEITMYMHBI, OIICHEHHOT'O KaK
cpenHee apupmMeTuieckoe Habopa ee 3HaueHU. O1eHUBATh
3Ha4YCHUE U3MepsieMor (PU3NIECKOI BETMYMHBI KaK CpeIHee
apudmernueckoe Habopa ee 3HAYCHUH, TIOTYICHHBIX ITPU
NIPOBEICHUH HECKOJIbKUX HE3aBUCUMBIX U3MEPCHUH,
a0COIIOTHYIO M OTHOCUTENbHYIO IOTPEIIHOCTD 3HAYEHUS ITOH
(U3NYECKON BETMYMHBL. Y CTAaHABJIMBATH B3AUMOCBSI3H MEXKTY
OLIEHKOM 3HaYeHHs (PU3NIECKOI BETMUNHBI, OMIPEEIIEMON 10
pe3ysbTaTaM HECKOJIbKUX HE3aBUCUMbBIX U3MEPECHUH, U CPEIHUM
apru(METHIECKUM HECKOJIbKHX YUCEIT

1.3.2

Kunemarunueckue
NAJILHOCTH
HavaJIbHON

(IpaKTHKyM)

W3MEPEHUS
nojera,  pacuer
CKOpPOCTH

[Tepemerienue, CKOPOCTh U
YCKOpEHUE MaTepuaibHON
TOYKH, UX ITPOCKIIHUHU HA OCHU
cuctemsl koopauHar. CioxxeHue
MEPEMEILICHUH U CIIOKEHNE
CKOpocTel. [[BuxkeHune rena,
OpOILIEHHOT0 MO YTJIOM K
TOPU30HTY. 3aBUCHUMOCTb
KOOpJIMHAT, CKOPOCTH U
YCKOpPEHHUSI MaTEpUATbHON TOUKH
OT BpEMEHU

OnepupoBarh NOHATUSIMH: CKOPOCTb, YCKOPEHHUE, CBOOOIHOE
naJicHue, AaTbHOCTh M0JIeTa, A0COIOTHAS TIOTPEIIHOCTh
HU3MEPCHHA, OTHOCUTCIbHAA MMOTPECIIHOCTE U3MEPCHUA.
[IpuBOAUTH MpUMEPHI CBOOOTHOTO MaICHHUS TEN PU PA3TUIHBIX
3HAYEHUSAX HAYaJIbHON CKOPOCTH, IIPU PA3HBIX YIIAX MEKIY
HAYaIbHOM CKOPOCTBIO U TOPU30HTOM. MCroNb30BaTh PyNeTKY,
KHHEMAaTHU4YCCKUC (bOpMyJ'II)I, OIIMCBIBAKOIIIMUE IBHXKCHUC TCJIA,
OpOIIEHHOTO MO/1 YTJIOM K TOPU30HTY. DOPMYIHUPOBATh TUTIOTE3Y O
XapakTepe 3aBUCUMOCTH JaJbHOCTH T0JIETa Tea, OpOIIEHHOTO
TOPU30HTAIILHO, OT €r0 HadalnbHOI ckopoctu. MccnenoBars
3aBUCHMOCTH JTAJIbHOCTH TIOJIETa Telia, OPOIIEHHOTO TOPU30HTAIBHO,
OT €r0 Ha4aJbHON CKOPOCTH U UHTEPIPETHPOBATH MOTYICHHBIC
pe3ynbTarhl. Pemare 3a1ady Ha onpeieneHue mo
IKCIEPUMEHTATBHBIM JJAHHBIM HaYaJIbHOW CKOPOCTH TeJa,
OpOIIEHHOTO TOPU30OHTATBHO. OTpeenaTh aOCOTIOTHYIO U
OTHOCHUTEIIbHYIO MOTPEITHOCTh

1.4

[Ipocrelinme reomeTpudeckue
U3MEPEHNUs
(camocrosiTenbHas paboTa)

MeTtoap! 1 pueMbl IPOBEAECHUS
IIPSAMBIX U KOCBEHHBIX
MU3MEPEHHUI T€OMETPUYECKUX
BEJWYMH (JJIMHA, yTOII,

OnepupoBarh MOHATUSAMU: a0COIOTHAS OTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEIIbHAS OTPEIHOCTD U3MEPEHNUS. 3HATh METO/IbI U
IIPUEMBI ITPOBEACHUS IPSIMBIX U3MEPEHUI T€OMETPUUECKHUX
BennuuH. [TpuMensTs popMynsl U1t onpeieneHust abCOTIOTHBIX U
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TJI0Iaab, 00BEM)

OLICHKHA OTHOCHUTEJIBHBIX MOrpemHocTel. Pemars 3agaqy Ha
olpeJiesieHue miaouany Gurypsl 1 oobema Tesna mo
SKCIIEPUMEHTAIILHO U3MEPEHHBIM 3HAUEHUAM JUIMH. OnpenensTh
3HAYEHUSI OTHOCUTEIBHBIX ITOTPEIIHOCTEN B IIPOLIEHTAX

1.5

I'paduku 3KCcrIepUMEHTATBHBIX
3aBucuMocteil. ['papuueckas
00paboTKa JaHHBIX (JICKIIHS)

['paduueckoe nmpeacraBieHne
3aBUCUMOCTEH (hPU3UUECKHUX
BEJIMYUH JIPYT OT JIpyTa.
JIvnHeitHas 3aBUCUMOCTb.
VYrnoBoii kK03 HULUEHT U
CBOOOJHOE cilaraemMoe
JTUHEHHON 3aBUCUMOCTH

OnepupoBaTh NOHATHSAMU: TpaQUK 3aBUCUMOCTH OHON
(bu3nYecKoil BETUYNHBI OT APYTOM, TUHEHHAs 3aBUCIMOCTb,
YTJI0BOM KO3 PULHEHT U CBOOOJHOE cllaraeMoe JINHEHHOMN
3aBUCHMOCTH, alllPOKCUMAIIHS,

UHTEPIOJISILNSA, SKCTPANOIALUS. 3HaTh IPaBUiIa HOCTPOCHHUS
rpaduKOB 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH JIPYT OT Apyra.
Crpouts rpaduKy JIMHEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETUIUH
ApYyT OT Apyra.

[TpumMeHsTH MpaBwiia MOCTPOSHUS rpadUKOB 3aBUCUIMOCTEN
(U3NYECKUX BETUYMH APYT OT Apyra. [I[puBoauTh mpuMepsl
annpoKCUMaIUK, HHTEPIOJSILIUY, SKCTPANIOJIALUHN. Y METh
MIPOBOJUTH MPOLIETYPHI ANITPOKCUMALIUN, HHTEPIOJISALNY,
JKCTPaNoIALHH.

OmnpenensiTh 3Ha4€HUS YII0BOr0 KO3QGUIIMEHTa U CBOOOAHOTO
CcJIaraeMoro JMHENHHON 3aBUCUMOCTH, OLIEHUBATh UX a0COJIIOTHBIE
MOTPEIIHOCTH. Y CTaHABJIUBATh B3aUMOCBSI3U MEXTY
MaTeMaTHYECKUM MOHATHEM «IMHEHHast QyHKIM» U TMHEHHON
3aBUCHMOCTBIO (DU3MUECKUX BEJIMYUH JIpYT OT pyra. Mccnenosars
Y MHTEPIIPETUPOBATH rPpauKU JIMHEHHBIX 3aBUCUMOCTEN
(bu3MUecKUX BEJIWYMH JIpYT OT Apyra. PemaTs 3agaun Ha
MOCTPOEHHE JTMHEHHBIX IPaUKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JPYT OT Jpyra Mo 3aJaHHBIM Habopam
9KCIIEPUMEHTAIBHBIX JAHHBIX, ONPEAEIATH M0 IOCTPOEHHOMY
rpaduky yrioBoi Ko3QpPUIMEHT U CBOOOAHOE cllaraeMoe,
OLIEHUBATh WX a0COJIIOTHBIE M OTHOCUTEIIbHBIE TOTPEITHOCTH

1.6

O0paboTka HETMHEHHBIX
3aBUCHMOCTEH: TMHeapHu3anus,
MOJICYET TUIOMIATH TIOJT
rpaduKoM, TOCTPOSHHE

['padmyeckoe nmpencraBiaeHue
3aBUCUMOCTEH (hU3NUECKUX

BEJIMYMH JAPYT OT JIpyTa.
Henunelinasg 3aBUCUMOCTD U €€

OnepupoBarh NOHATUSAMU: IPpaUK 3aBUCUMOCTH OJTHOM
(bu3nYecKoil BeMUUMHBI OT APYrod, HEJTMHEWHas 3aBUCUMOCTb,
JIMHEapHU3alMs HEJTUHEUHOW 3aBUCUMOCTH, TIJTOIIA]Tb MO
rpaMKOM 3aBUCHUMOCTH, KacaTelbHas K rpaduKy 3aBUCUMOCTH B
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KacaTelbHBIX K rpaduky
(Jrexrwst)

JIMHCapu3alusa

JTAHHOM TOYKe. 3HATh MPaBUIIA IIOCTPOCHHUS TPAYUKOB
3aBUCUMOCTEH (PU3NUECKUX BEITMUUH APYT OT ApYra, pusndeckuit
CMBICJI IJIOIIAAN O TPagrKOM 3aBUCHMOCTH M KacaTeIbHON K
rpaduKy 3aBUCUMOCTHU B JaHHOM TOYKE.

CTpouTh UCXO/IHBIC U JIMHEAPH30BAaHHbIE TPapUKH 3aBUCUMOCTEN
(bu3nyUecKuX BEJIMYMH APYT OT Ipyra, KacaTelbHYIo K rpaguky
HEJIMHEWHOM 3aBUCUMOCTH B JAHHOM TOYKe. [IprMeHsaTs npaBuiia
HOCTPOEHHs I'paUKOB 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH JIPYT
ot apyra. OnpeaensaTh 3HAYCHHS TUTOIIAH O] TPAPUKOM
3aBUCHMOCTH U YIJIOBOro Ko3(duimenTa kacarenbHoN K rpaduky
HEJIMHEWHOMN 3aBUCUMOCTH B JAHHOM TOYKE, OLIEHUBATh X
a0COJIOTHBIE MOTPELIHOCTH. Y CTaHABIMBATH B3aMMOCBS3H MEKAY
MaTEeMaTUIECKUM MOHATHEM «(PYHKIHUS» U 3aBUCHMOCTBIO
(bu3nuecKux BeIMYHUH APYT OT Apyra. Mccnenosars u
MHTEPIIPETUPOBATH TPAPUKN HEITMHEWHBIX 3aBUCHMOCTEH
(u3nUecKUX BEIMYHMH APYT OT Apyra. Pemats 3agaum Ha
MIOCTPOEHHE JIMHEAPU30BaHHBIX IPa(h)KOB 3aBUCUMOCTEN
(bu3nMUeCcKUX BEIMYHH APYT OT JpyTa 110 3aJaHHBIM HabopaM
AKCIEPUMEHTAIBHBIX JAHHBIX, OIPEAEIATH [0 TOCTPOEHHOMY
rpaduKy yriaoBoi K03((UIMEHT U CBOOOIHOE cIaraeMoe,
OLIEHUBATh UX a0CONIIOTHBIE U OTHOCUTEIIbHBIE MOTPEIIHOCTH

1.7

N3mepenue 3aBucuMocTu
KOOPJAMHATHI TPAHUIIBI 00J1aCTH
HaMOKaHHS OT BPEMEHH.
JIuneapuzanus 3aBUCUMOCTH

(TIpaKTHKyM)

PaBHOMEpHOE U HEPAaBHOMEPHOE
MPSAMOJIMHEMHOE JIBUYKEHUE.
Koopnunara, Bpemsi, CKOpOCTb

OmnepupoBaTh NOHATUAMU: TpapUK 3aBUCUMOCTH OJHON
(u3nuecKoil BeIMYMHBI OT IPYroi, HETMHENWHas 3aBUCUMOCTD,
JIMHEeapu3alns HeNMMHEHHON 3aBucuMoctu. CTpouTh
JMHEeapu30BaHHBIN rpa@uK 3aBUCUMOCTH (PU3NUYECKUX BETUUUH
ApPYT OT ipyra.

[IpumensTh npaBuiIa NOCTPOSHUS TPaPUKOB 3aBUCUMOCTEH
(u3NYEeCKUX BETUYUH JPYT OT Apyra. OnpenensTs 3HaYeHus
yraoBoro ko3 duienTa u cBOOOIHOTO ciiaraeMoro rpaduka
JUHEWHOU 3aBUCUMOCTH, OLIEHUBATh UX a0COIOTHBIE
MOrpeurHocT. McenenoBars 1 MHTEPIPETUPOBATH HETMHEWHYIO
3aBHCUMOCTb KOOPIMHATHI TPAHUIIBI 00JIACTH HAMOKaHUsI Oymaru
0T BpeMeHH. Vcrosib30BaTh CEKyHIOMED U PYJIETKY
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1.8 N3yuenne yIpyroro 2 Cuna. M3mepenne cuibl OmnepupoBath MOHATUSAMH: CUIIA, AehopMaIHst, yIpYrui
rucTepesuca (IIpakTUKyM) JUHAMOMETPOM. YIIpyTrue u rucrepesuc. YMers (opMyaupoBath 3akoH ['yka, coduparts
YaCTUYHO yIpyrue neGopMaly. | SKCIEPUMEHTAIBHYIO YCTaHOBKY. POPMYIHPOBATH THIIOTE3Y O
Cuna ynpyroctu. 3akoH I'yka. XapakTepe 3aBUCUMOCTH JJIMHBI 00BEKTA OT BETUYHMHBI
OtxJtoHeHMs oT 3aKoHa ['yka. MPUIOKEHHOHN K HeMy CHIIbl. CTPOUTH HETMHEWHBIN rpaduK
I'ucrepesuc. Pabora cumbl Ha 3aBUCHMOCTH (PU3MYECKUX BEJIMUUH APYT OT Apyra. IIpumMeHsaTh
MaJIOM U Ha KOHEYHOM npaBHiia MOCTPOCHUS IPaUKOB 3aBUCUMOCTEN (PHU3UUECKIX
nepemelneHun. I papuueckoe BEJIMYUH JpYT OT Apyra. MceiaenosaTs 1 MHTEpIPETUPOBATH
NpEICTaBICHNE PAOOTHI CHIIBI HEJIMHEHHYIO 3aBUCUMOCTb JUIMHBI OOBbEKTA OT BEJIMYMHbI
NPWIOKEHHOM K HeMy cuiibl. ONpeaessiTh yroyl HaKJIoHa
KacaTeJbHOM K TpadKy HEJIMHEWHOMN 3aBUCUMOCTH B JAHHOU
TOYKE, IJIOLIA/Ib [10]] IPpa)uKOM, OLIEHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE IOTPEIIHOCTH ATUX BENUYKH. Mcronp30BaTh
CEKYHJIOMEp U TUHAMOMETp. Y CTaHaBIUBATh B3aUMOCBSI3H MEKIY
ornpezeneHueM (PU3NIECKON BETMYMHBI «MEXaHUYecKasi paboTa» 1
TeOMETPUYECKUM MOHATHEM «IUIOLIA/Ib MO TpaduKoM
3aBHCHUMOCTH BEJIMYMHBI CWJIbI OT BEJIMUYUHBI 1ehOpMaIiim
1.9 Haxoxxaenue maccel TMHENKN U 2 AOGCOIOTHO TBEPIOE TEJIO. OnepupoBaTh NOHATUSMU: MOMEHT CHJIBI OTHOCUTEIBHO OCH

LINPULA C TTOMOIIBIO
YpPaBHOBEILLIMBAHUS pblyara

(mpakTUKyMm)

BpamarensHoe aBuKeHHE
TBEPJOTO Tesna. MOMEHT CUIIbI
OTHOCHUTEIIEHO OCH BPAIIICHUS.
[1nedo cunbl. CroxeHue cui,

IMPUITOKCHHBIX K TBEPAOMY TCITY.

IenTp TsKECTH TEna. Y CI0BUS
paBHOBECHSI TBEPJIOTO TeJa.
Peruar

BpalEHUs, IJIEY0 CUIIBI, HEHTP TSHKECTH TEJIa, pblyar. Y MeTh
(hopMyIMpOBATH NPABUIO MOMEHTOB, YCIIOBHS paBHOBECHS
a0COJIIOTHO TBEPJIOTO TEJA, CKJIA/bIBATh CUJIbI, IPUIIOKEHHBIE K
TBEPJOMY Telly, COOMpPaTh SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.
[IpuBOIUTE IpUMEPHI IPUMEHEHUS pbr4aroB. @OpMyIMpOBATH
TUIIOTE3Y O XapaKTepe 3aBUCUMOCTH KOOPAUHATBI TOUKU OIIOPBI
YPaBHOBEIIEHHOTO pbIYara OT BEJIMYUHBI CHJIbI, IPUJIOKEHHOU K
ero KoHIy. CTpouTh JTMHEHHbIH rpaduk 3aBUCUMOCTH (prU3HIECKUX
BEJIMYMH APYT OT Apyra. [IpumensTs npaBuia mocTpoeHUs
rpa(uKOB 3aBUCUMOCTEN (PM3MUYECKUX BEIUYMH JIPYT OT Apyra.
HccenenoBate 1 HHTEPIPETUPOBATH 3aBUCUMOCTh KOOPIMHATHI
TOYKH OIIOPBI YPABHOBELIEHHOI'O pblYara OT BEJITUYMHBI CUIIBI,
MIPUJIOKEHHOM K ero KoHIly. OnpenensiTs no rpaguky JuHeHON
3aBUCHMOCTH 3HAYEHUS YTIIOBOr0 KO PHIIMEHTa U CBOOOIHOTO
CJIaraeMoro, OLl€HUBATh a0COJIIOTHBIE U OTHOCUTEIIbHBIE
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MOTPEUTHOCTH ATUX BEIWYMH. VICII0/Ib30BaTh TMHENKY, a TAKKE
LITPHIL C ICTCHUSAMU JUTsl U3MepeHus oobeMa. Pemats 3agauu o
paBHOBECUM pblyara
1.10 N3mepenue koaddurmenta 2 Nmnynbe cuiibl 1 U3MEHEHHE OnepupoBaTh MOHATUSAMHU: UMITYJIbC CUJIbI, UMITYJIbC TE€JIA,
SHEPreTUYECKUX NOTEPh NPU UMITyJIbCa Tela. 3aKOH KMHETUYECKasl JHEPIUsl MaTEPUAIIbHOM TOUKH, TOTEHLIUAIbHBIE U
OTCKOKE IIapuKa OT COXpaHEHHUSI UMITYJIbCA. HENOTEHIMAIbHbIE CUJIbI, TOTEHLIMATbHAs SHeprus (B T.4. Teja B
MOBEPXHOCTHU (TPAKTUKYM) Kunernueckas sneprus OJIHOPO/IHOM T'PaBUTALIMIOHHOM I10JI€), YIIPYTUE U HEYNpyTrue
MaTepuaibHOU Touku. Teopema | CTONKHOBEHHs. YMETh (OPMYyIUPOBATH 3aKOH COXPAHEHUS
00 M3MEHEHNU KHUHETUYECKOU UMITyJIbCa U TeopeMy 00 U3MEHEHUH KHHETUYECKON SHEPTUU
SHEPrUH MaTepUATBbHON TOUKH. MaTepuaibHON TOYKHU, AaBaTh ONpPECICHNE TOTCHIUATbHBIX U
[loTenuuanbHbIC U HETIOTCHIIMAIBHBIX CHJI; (POPMYINPOBATH 3aKOH COXPAHEHUS
HEMOTEHUUATbHbIE CHIIBIL. MeXaHU4YeCKOM sHepruu. [IpuBoauTh MpUMeEpHI cydyaeB, KOTaa
[ToreHunanbHas SHEPruUs. UMITYJIbC TEJIA COXPAHAETCS WIM HE COXpaHsIeTcs, Koraa
[ToreHuuanbHas PHEPTUS TENA B | MEXaHUYECKAasi SHEPTUsl CUCTEMbI COXPAHSIETCS UITH HE
OJIHOPOJAHOM I'PaBUTALIMOHHOM | COXPaHAETCs, YIPYTUX U HEYIIPYTHUX CTOJIKHOBEHH.
nosie. CBsi3b paboOThI ®opMyIUPOBATH TUIIOTE3Y O XapaKTEPE 3aBUCUMOCTH BBICOTHI
HEMOTEHIIUATbHBIX CHII C OTCKOKa IIapHKa MOCJIe COYAAPEHHSI C TOBEPXHOCTHIO
WU3MEHEHNEM MEXaHNYECKOU TOPU30HTAIILHOTO CTOJA OT BBICOTHI cOpoca. CTpOUTh TUHEHHBIN 1
SHEPrUU CUCTEMBI TeJ. 3aKOH HeJMHENHbIN rpaduK 3aBUCUMOCTH (PU3UYECKUX BEJTMYUH JIPYT OT
COXPaHEHHUs MEXaHUYECKOU npyra. [IpuMeHsaTs npaBuia NOCTPOSHUS TPapUKOB 3aBHCUMOCTEH
SHEpruu. YIpyrue u Heynpyrue | pusnueckux BEeIUYUH JApyr oT apyra. Mccnenosars u
CTOJIKHOBEHUs. BHyTpeHHss MHTEPIPETUPOBATH 3aBUCUMOCTb BBICOTHI OTCKOKA IIApUKa MOCIIe
SHEprus Tena COYZIapEHUs C MOBEPXHOCTHIO TOPHU3OHTAIILHOTO CTOJIAa OT BBICOTHI
cOpoca. Mcnosnb3oBaTh pyneTky. Pemars 3agaun 06 abCoaroTHO
YIPYTUX ¥ a0COITIOTHO HEYNIPYTUX COYIApPEHUIX
Hroro no pazgeny 20
Pasnen 2. MoaekyasipHas pU3MKa M TEPMOAMHAMMKA
2.1. OmnpeneneHue  TEMIOEMKOCTH 2 KonnuecTBo TEmnoThl. OnepupoBaTh NOHATUSMU: KOJIMYECTBO TEIJIOTHI, TEMIIOEMKOCTh

TBEPIOTO Tena (MIPaKTUKYM)

TemnoeMkocTh Tenta. Y aenbpHas 1
MOJISIpHASI TETUIOEMKOCTHU
BEIIIECTBA. Y paBHEHUE
TeIIoBoro Oamanca. TemmoBoe
paBHOBECHE

Tena, yAelbHasi U MOJISIpHAsl TETJIOEMKOCTH BEILIECTBA, TETJIOBOE
paBHOBecue. YMeETh (POpMYIHPOBATH YPaBHEHHE TEIJIOBOTO
OanaHca, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY. [IpuBOAUTS
IIPUMEPBHI T, 001aJa0IIUX OIMHAKOBON TETJIOEMKOCTBIO, HO
Pa3IMYHON yJIETbHON TEII0EMKOCThIO. [I[pUMeHsATh ypaBHEHNE
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TEIUTOBOTO OanaHca Jisi OMUCaHUs Mpoliecca TeriooOMeHa
TBEPJIOTO Teja ¢ Boaou. MccinenoBarh TEIIO00MEH MEX Ty
TBCpIILIM TCJIOM U ) KUAKOCTAMHU U I/IHTepHpeTI/IpOBaTB pe3y.HBTaTBI
3THX OIBITOB. OIPEaCIIAThH TEMIIOEMKOCTh TBEPIOIO Tella Ha
OCHOBAHUH PE3YJIbTATOB OIBITOB 10 U3YYCHHIO TEILIOOOMEHA
MEKTy TBEPBIM TEIIOM U JKHIKOCTSIMH C Pa3HBIMH
TeMHepaTypaMI/I, OILICHUBATH a6COJHOTHYIO n OTHOCI/ITCJII)HYIO
HOIPEIIHOCTH M3MEPEHHON BEJIHUUHEL. MICIIOIB30BaTh TEPMOMETP.
YCTaHaBHI/IBaTB B3aNMOCBI3HU Me)KZIy 3aKOHOM COXpaHCHI/Iﬂ
SHEPIHHU U YPAaBHEHHEM TEIIOBOro OanaHca. Pemars 3amaun Ha
NPUMEHEHHE PAaBHEHHUS TEIUIOBOTO OaaHca

2.2.

W3mepenue reMnepaTypsl pyk
AKCIEPUMEHTATOpA U JaBJICHMUS,
KOTOPOE MOT'YT CO3/1aTh €T0
Jerkue (IpakTUKyMm)

JaBnenue, o0beM, TeMIeparypa,
KOJINYECTBO BELIECTBA.
Nneanbublii ra3. YpaBHeHue
MenneneeBa—Kianeiipona.
["a30BbIE 3aKOHBI.

I"a30BbIil TEpMOMETP

OnepupoBath NOHATUSMU: JaBICHHUE, 00BEM, TEMIIEPATYpa,
KOJINYECTBO BEUIECTBA, UICAIbHBIN T'a3. Y METh 3aIMCHIBATH
ypaBHeHue MenneneeBa—Kianeiipona, popmynupoBath ra3oBbie
3aKOHBI, COOMPATh IKCIICPUMEHTAIBHYIO YCTaHOBKY.

3HaTh YCTPONUCTBO M MIPHUHIIMII pabOTHI Ta30BOTO TEPMOMETPA.
[IpuBOANTE MpUMEPHI MOBEACHUS ra3a IPU U3MEHEHUH €TI0
JaBJIeHUs, 00beMa, Temreparypsbl. [IpuMeHsTh TUHEHKy u
cekyHaomep. OnpeaensTh TEMIEPATypy U JaBICHUE UICATHHOTO
rasa 1o pe3yJibTaTaM OIbITOB C CAMOJEIbHBIM Ia30BbIM
TepMoMeTpoM. MIcosib30BaTh JIMHENKY U CAMOJIEIIbHBIN Ia30BbIN
TEPMOMETp. Y CTaHABIMBATh B3aUMOCBS3U MEK/y BHEILIHUMU U
BHYTPEHHUMH MaKpoIapaMeTpaMH TEPMOJINHAMHUYECKON
cucremsl. Pemare 3a1aun Ha IPUMEHEHUE YPAaBHEHHUS
MenpaeneeBa—Knanelipona

2.3.

D¢ dexTrBHBINA KOIPPUITUEHT
KECTKOCTH CUCTEMBI.
Onpenenenne monyns FOnra
MIPOBOJIOKH € TIOMOIIBIO
peraara. OnpeneneHue nmpeaena
yIpyroi nepopmanuu
(IpaKTHKyM)

Jedopmaruu TBepOTO TENA.
Pactsxenue u cxxarue. Monynp
IOHnra. Ynpyrue u nHeynpyrue

nedopmaruu. [Ipeaen ynpyrux
nedopmaruii. 3akoH ['yka.

MOMEHT CUJIBI OTHOCUTEILHO
ocu BpaieHus. [1nedo cuibl.

YcnoBus paBHOBECUS TBEPAOTO

OmneprpoBath NOHATUAMU: YIIPYTUE U HEYIIPYTHE
nedopmanuy, npejen ynpyroi nepopmanuu, moayis FOHra,
MOMEHT CHJIbI OTHOCHUTEIIBEHO OCH BPAILEHNUS, IIEYO CHJIBI,
pbryar. Ymers hopMynupoBath 3akoH ['yka s nedopmariu
PaCTSKEHUS OAHOPOJIHOIO CTEPHKHS C IOCTOSHHBIM
MIOTIEPEYHBIM CEUEHUEM, YCIIOBHE PAaBHOBECHS aOCOIIOTHO
TBEPJIOTO TeJla, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY.
[TpuBOMTH MPUMEPHI YIPYTUX U HEYNPYTUX Aedopmanuii,
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Tena. Peruar

MaTepHalIoB ¢ pa3auuHbIMU MoayasiMu FOHra. [IpumensaTs

3akoH ['yka mis pacuera nedopmaivy pacTsHKeHUs POBOJIOKH.

HccnenoBaTh 3aBUCUMOCTD YAJTUHEHUS IPOBOJIOKU OT
BEJIMYMHBI PACTATUBAIOIICH €€ CHUIIbI U UHTEPIPETHPOBATH
MOJIyYE€HHBIE PE3YJIbTAThI, B TOM YUCIIE AJIs1 ONPECIICHUS
npenena ynpyroi aedopmaruu. Onpenenste Moayas FOHra
MIPOBOJIOKH HA OCHOBAHUU PE3YJIHTATOB OIBITOB I10

PACTAKCHHUIO IIPOBOJIOKH C ITOMOIIBIO PA3JIMYHBIX 110 BEJIMYUHE
CHUJI, OICHUBATDH 8.6COJIIOTHyIO 1 OTHOCHUTCIIbHYIO IMOIPpCHIHOCTD
HU3MCPCHHOI'O MO YIS IOnra. Mcnons3oBath HepaBHOHHe‘{I/Iﬁ

pbrdar ajs YBEJINMYCHUA CUJIbI U ICPEMCIICHUA. Pemiate 3aJa4u

Ha IIPUMEHEHUE 3aKoHa ['yka JuId pacyera pacTsKeHUs U
CXKAaTHsl CTEPIKHEN

2.4.

N3mepenue koaddurmenta
MTOBEPXHOCTHOTO
HaTSDKEHUS] METO/I0M
OTphbIBa (TIPAKTHUKYM)

[ToBepxXHOCTHOE HATSKEHHE.
Koaddumment
MOBEPXHOCTHOTO HATSKEHHUSL.
Cuna noBepXHOCTHOTO
HaTspKkeHus. Kanwsipasle
sBJeHUs. J{aBieHue moj
UCKPUBIICHHOH MOBEPXHOCTHIO
)kunkoctu. @opmyna Jlammaca

OnepupoBarh NOHATUAMU: IOBEPXHOCTHOE HATSKEHUE,
K02(pPHUIIMEHT MOBEPXHOCTHOTO HATSKECHUS,
KalWUISIpHBIE SIBIEHUS. Y METh 3alIUChIBATh (OPMYITY
JUISL CUJIBI TIOBEPXHOCTHOT'O HATsDKEHUA, GOpMyITy
Jlanmaca 175 onpeneneHus 1aBJIeHus 0.
HCKPUBJICHHON OBEPXHOCTHIO KHUJIKOCTH, COOMpATh
9KCIIEPUMEHTAIBHYIO YCTaHOBKY. [ IpuBOAUTS IpUMEpPHI
[TOBEPXHOCTHBIX SIBJICHUHN U KaNUJUISIPHBIX SBJICHUM.
[IpumeHsTh METOJ OTPBIBA PAMKH OT IIOBEPXHOCTH
KHUAKOCTHU I U3MEpeHUs Ko3(ppuiirenTa
NOBEPXHOCTHOTO HATsKEHUS xKuaKocTu. Mcenenosars
3aBHUCHUMOCTb BEJTMUMHBI CHIIbI, HEOOXOTUMOM JIJIst
OTpbIBA OT MIOBEPXHOCTH BOABI IPOBOJIOYHOM PaMKH, OT
ee MepuMeTpa U UHTEPIIPETUPOBATH PE3YIIbTATHI
MIPOBECHHBIX U3MepeHHi. OnpenensaTs K03(hHUIEeHT
MMOBEPXHOCTHOT'O HATSKEHUS JKUKOCTH 110 pe3ybTaraM
MIPOBEICHHBIX U3MEPEHH, OLIEHUBATh a0COTIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEITHOCTh U3MEPEHHOMN BETUYHHBI.
Hcnonp30Bath phryar i CO31aHMsI CUIIbI 3alaHHON
BeNM4MHBL. Pemath 3aaun Ha npuMeHeHue (opMyIIbl
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JUISL CUJTBI TIOBEPXHOCTHOTO HATSHKEHUS U (POPMYJIBI
Jlamutaca
2.5.1. OnpeneneHne  TOYKH  POCHI 1 HacpliieHnsle 1 HeHachleHHble | OnepupoBaTh MOHITHUSMU: HACHIILIEHHBIN 1 HEHACHIIIEHHBIH nap,
(mpakTHKyM) napsl. KauectBeHHas BJIQXKHOCTh BO3/1yXa, a0COIIOTHAS M OTHOCUTEIIbHAS BIAXKHOCTD.

3aBHCUMOCTb INIOTHOCTH U YMeTh Ka4eCTBEHHO OIUCHIBATh 3aBUCUMOCTD IJIOTHOCTH U

JTaBJIEHMsI HACBIILIEHHOTO 11apa OT | JaBJIEHUs HACBIILIEHHOTO Iapa OT TEMIIEPaTyphl, UX

TEeMIIepaTyphbl, UX HE3aBHCUMOCTH OT 00BheMa HACBIIIEHHOTO Mapa, cooupaTh

HE3aBUCHUMOCTb OT 00beMa AKCIEPUMEHTAJIBbHYIO YCTaHOBKY.

HachlleHHOro napa. Brnaxxnocts | [IpuBOANTH NpUMeEpbI HACBIILIEHHOTO U HEHACBIIIEHHOTO Mapa.

BO3aYyXa. AOcCotoTHasI U HccnenoBarh npoliiece BbIa€HUs POCHI IPU MOHUKEHUU

OTHOCHUTEJIbHAS BIAXXKHOCTh TEMIIepaTypbl BJIAXKHOTO BO3yXa U HHTEPIIPETUPOBATH
[I0JIy4YEHHBIE pe3ysbTaThl. ONpeaensTh 110 NOIyYeHHBIM
SKCIIEPUMEHTAIIbHBIM JaHHBIM TEMIIEPATyPy TOUKY POCHI, U 3aTEM,
C TIOMOIIIbIO TaOIMIIbI 32aBUCUMOCTH JJaBJICHUSI HACBIILIEHHOTO Mapa
BOJIbl OT TEMIIEPATYPhI, OTHOCUTENIHYIO BJIaJKHOCTh BO3/1yXa, a
TaK)ke a0COJIIOTHBIE M OTHOCUTENIbHBIE TIOTPEITHOCTH ATHX
BennunH. Mcnons3zoBate TepmomMetp. PemaTs 3agaun Ha
BBIUHCJIEHHE a0COTIOTHOM U OTHOCUTENIbHOM BIaXXHOCTHU

2.5.2. 3HAKOMCTBO C JJIEKTPUUECKUM 1 DIIeKTPUUECKHH 3apsi/I. OnepupoBaTh MOHATUSIMH: JICKTPUUECKHUH 3aps/I, ICKTPUIECKOE

KOHJICHCATOPOM (TIPaKTUKYM)

DJEKTPUUECKOE TOJIE.
HanpsikeHHOCTh U TOTeHIHa
AIIEKTPUYECKOrO 1oJs. PazHocTh
MOTEHIIMAJIOB U HAIPSDKEHUE.
N3mepenne HanpsKeHUs..
Bonsr™merp. Konnencarop.
DIIEKTPOEMKOCTh KOHIECHCATOPA.
ITapannensHoe U
MIOCJIEI0BATENBHOE COCITNHEHUE
KOH/IEHCAaTOpOB

T10JI€, HAIIPSKEHHOCTh M MOTEHIUAI AIEKTPUUECKOTO OIS,
Pa3HOCTh MOTEHIMAJIOB U HAIIPsDKEHUE, KOHIEHCATop,
ANEKTPOEMKOCTh KOHAECHCATOPA. Y METh BBIYUCIIATH 3apPsi
KOHJIEHCATOPa 0 €ro MEKTPOEMKOCTH U HAIIPSHKEHHUIO,
MIPUMEHSTHh GOPMYJIBI ISl pacueTa 3JIeKTPOEMKOCTH MIPH
II0CJIEIOBATENBHOM U NTapaJlJIEIbBHOM COETUHEHUH
KOHJICHCATOPOB, COOMPATH JIEKTPUUECKYIO LIETIb.

[IpuBOAUTE MPUMEPHI MOCIEAOBATEIBHOTO U TAPAILIIEIBHOTO
coeIlMHEeHUs KOHIeHcaTopoB. MccnenoBark 3aBUCUMOCTh
HaIpPsDKEHUS Ha KOHAEHCATOPE OT €T0 AIEKTPOEMKOCTH U
MHTEPIPETUPOBATH PE3YIbTAThl 3TOT0 dKcnepruMenTa. Onpeaensith
OTHOLIEHHE IEKTPUUECKUX EMKOCTEN IBYX KOHJIEHCATOPOB I10
W3MEPEHHBIM 3HAYCHHSIM HANPSHKEHUS HA HUX, OIEHUBATH
a0COJIIOTHBIE ¥ OTHOCHUTEJBbHBIE IIOIPEITHOCTH U3MEPSIEMBIX
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BenuuuH. Mcnonb3oBaTte BoapTMETp. Pemars 3a1aun Ha
COEIMHEHUE KOHJICHCATOPOB
HTroro no pazgeny 9
Pazjes 3. diekTpoauHammka.
3.1. N3yyenue npouecca pa3psaaku 2 DNEeKTpUUECKU 3apsi . OnepupoBarh NOHATUAMU: JIEKTPUUECKUN 3aps]l, SJIEKTPUIECKOE
KOHJIEHCaTopa (IPaKTUKYM) DIEKTPUYECKOE MOJIE. 110J1€, HANPSYKEHHOCTD U MOTEHIMAIT JJIEKTPUYECKOTO 101,
HanpspkeHHOCTb M TOTEHLA pa3HOCTb NNOTEHLIMAJIOB U HanpsbkeHue, J1C uCTouHMKa TOKa,
AIIEKTPUYECKOTO 1oJIsl. Pa3HOCTh | KOHJIEHCATOP, 3JEKTPOEMKOCTh KOHJIEHCATOPA, AJIEKTPUIECKOE
IIOTEHLIMAJIOB U HAIIPSDKEHUE. COIIPOTHBIIEHUE. YMETh (popMynupoBaTh 3akoH OMa 11 OJTHON
O/1C uctouHuka Toka. (3aMKHYTOI) 3JIEKTPUYECKOMN LIEH, BBIYUCIIATH 3apsij
W3mMepeHne HanpsKeHUsL. KOHJIEHCATOpa 10 €ro 3JIEKTPOEMKOCTH U HANIPSHKEHUI0, COOMpaTh
Bonbr™merp. Konaencarop. NEKTpUYECKYIO Lienb. [IpuBoauTh NpruMepsl NOBEIEHUS
DJEKTPOEMKOCTh KOHJIEHCATOPA. | KOHAEHCATOPa, BKJIYEHHOT'O B LIENb IOCTOSTHHOTO TOKA.
OnekTpuueckoe conporusieHue. | @opMynnpoBaTh rUIIOTE3Y O XapaKTepPe 3aBUCUMOCTH CHIIBI TOKA
3akoH OMa 1J1s1 IOJIHOM OT BPEMEHM IIPH pa3psIKe KOHAECHCATOpa YepPE3 PE3UCTOP.
(3aMKHYTOI) 2JIEKTPHUUECKON Ctpouts rpaguk 3aBUCUMOCTH CHJIBI TOKAa OT BPEMEHU IIPU
nenu. Kongencarop B uenu paspsiike KOHJIeHcaTopa uepe3 pe3ucrop. IIpumenars nmpasuiia
MIOCTOSTHHOTO TOKa MIOCTPOEHHUSI IPa(PUKOB 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH APYT
ot apyra. HccienoBarb 3aBUCUMOCTB CHJIBI TOKA OT BPEMEHU IIPU
paspsaKe KOHIEHCAaTOpa Yepe3 Pe3UCTOp U UHTEPIPETUPOBATH ATY
3aBUCUMOCTb. ONIpeAesATh MEKTPOEMKOCTh KOHIEHCATOPA,
BBIpaXkasi ee uepe3 yriioBoi koa(hpUIMeHT KacaTeaIbHOU K
rpaduKy 3aBUCUMOCTH CHUJIbI TOKA Pa3psAKH KOHAEHCATOpa OT
BpPEMEHH, OLICHUBATh A0COJIFOTHYIO U OTHOCUTENIbHYIO
MOTPEMIHOCTD JEKTPOEMKOCTH. Mcoabp30BaTh BOJIBTMETD U
CEeKyHJIoMep. Y CTaHaBIIMBATh B3aUMOCBS3H. Peniats
KaueCTBEHHBIE 3a]1a41 O KOHJIEHCATOpaX, BKJIOYECHHBIX B LIENb
MOCTOSIHHOTO TOKa
3.2. Omnpenenenue yaenpHOro 1 Cuna toka. Hanpsoxenue. 3akon | OnepupoBarh NOHITUSMHU: CHUJIA TOKA, HAMIPSDKEHNUE,

COIIPOTHUBIIEHUS MaTepuaa
MIPOBOJIOKH (TIPAKTHKYM)

OmMa jy1st ygacTKa IeTIH.
OnexkTpudeckoe
COTIPOTUBIIEHUE. 3aBUCUMOCTD
COIIPOTUBJICHUA OAHOPOJHOT'O

AEKTPUUECKOE CONPOTUBIIEHNE, YIEIBHOE CONIPOTUBIICHUE
BellecTBa. YMeTh (hopMyarpoBarh 3akoH Oma JTst y4acTka e,
3amuChIBaTh (POPMYITY AJIst 3ABUCUMOCTH CONTPOTHUBIICHUS
OJTHOPOJIHOTO IMPOBOAHUKA OT €ro JJIMHBI U TJIOIIAIH MONEPEYHOTO
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IIPOBOJHUKA OT €r0 JJIMHBI U CeueHus1, COOMPaTh IEKTPUUECKYIO Lienb. [IpuBoanuTh npuMepsl
IJIOLA/IA TONIEPEYHOIO BEILIECCTB C Pa3JIMYHbIM YIAEJIBbHBIM COIIPOTUBICHHUEM. [IpuMeHsaTh
ceueHus. Y AebHOoe METOJ] U3MEPEHUS MAJIbIX AIEKTPUUECKUX COITPOTUBIICHUH.
COIIPOTHBIICHUE BEILECTBA Hccnenosars 3aBUCUMOCTD HAPSKEHUS MKy KOHIIAMH OTpe3Ka
IIPOBOJIOKU OT JUIMHBI 3TOTO OTPE3Ka U HHTEPIIPETUPOBATh
pe3ynbTaThl IPOBEACHHBIX U3MEPEHUH, BBIYUCIIATD MIEKTPUIECKOE
COIIPOTHUBJICHUE OTPE3Ka MPOBOJIOKH 110 U3MEPEHHBIM 3HAYCHUSIM
CWJIBI TOKA U HanpspKeHus. Onpenenars yaeabHOEe CONPOTHUBIICHNE
Marepualia IpoBOJIOKU IO U3BECTHBIM JJIMHE, TUAMETPY U
COIIPOTHUBIICHHIO, OLIEHUBATh A0COIIOTHYIO M OTHOCUTEIbHYIO
HOTPELIHOCTb YAEJIBHOIO conpoTuBieHus. Mcnonb3oBars
MYJIBTUMETP B PEKUMax BOJIBTMETPA U aMIIEPMETpa, JIMHEHNKY,
MukpoMmetp. Pemarp 3aaun Ha 3akoH OMa /171 yyacTKa LIeTH U Ha
3aBUCUMOCTb CONPOTHUBIIEHUS OTPE3Ka IIPOBOJIOKHU OT €T0
XapaKTEepPUCTUK
3.3. W3mepenne BOIbT- 2 [TorynnpoBOIHUKH. OmnepupoBaTh MOHATUSAMHU: NTOJIYTIPOBOJAHUK, COOCTBEHHAs U
amrepHon CobcTBeHHast ¥ TpUMECHas MIPUMECHAs MPOBOJUMOCTD, P-N-TIepexo, MOITYIPOBOTHUKOBBII
XapaKTEPUCTUKHU IIPOBOAMMOCTD MOJ1. YMETh OOBSICHITDH IPUPOTY COOCTBEHHOM U MPUMECHOI
MOJTYTIPOBOIHUKOBOTO MOJTYTIPOBO/IHUKOB. MIPOBOJMMOCTH, CBOMCTBA p-N-Tiepexoa, MPUHIUI JeHCTBUS

auozaa (MpakTUKYM)

CaoiicTBa p-n-nepexona.
[TonynpoBOAHUKOBBIN U0

HOJIYTPOBOIHUKOBOTO IM0J1A, €r0 ()yHKIIMOHUPOBAHUE MTPU
BKJIFOUEHHH B 3JIEKTPUYECKYIO IETIh TOCTOSIHHOTO TOKA B MIPSIMOM U
B 00paTHOM HAIPaBJIEHUH, COOUPATH ANEKTPUUECKYIO LeMb, YATATh
MapKHPOBKY MOJIYIIPOBOHUKOBOTO A10/a. [[puBOIUTE prUMepsl
MCTIOJIb30BaHUs MOJIYIIPOBOJHUKOBOTO JUOJA B MIEKTPHUUECKUX
uensx. GopMynupoBaTh TUIOTE3Y O XapaKTepe 3aBUCUMOCTH CHIIBI
TOKa, TEKYIIETO Yepe3 MOTYIPOBOIHUKOBBIN MO, OT IIOJAHHOTO
Ha Hero HanpspkeHus. CTPOUTh SKCIIEPUMEHTAIBHO BOJIBT-
amIiepHyto xapakrepuctuky (BAX) nomynpoBoHMKOBOTO A101A
IIPU €r0 BKJIFOUEHHUH B AJIEKTPUUYECKYIO LIEMb TOCTOSSHHOTO TOKa B
psIMOM U B 0OpaTHOM HarpasiieHud. [[puMeHsTs npaBuia
MOCTpOeHUsI rpauKOB 3aBUCUMOCTEN (PU3NUECKUX BETUYUH JIPYT
ot apyra. MccnenoBats BAX mosmynnpoBoiHUKOBOTO AUOAA,
BKJIFOYEHHOTO B II€TIb IIOCTOSIHHOT'O TOKA B IPSIMOM M B OOpaTHOM
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HaIpaBJICHUU U UHTEPIIPETUPOBATH ITY 3aBUCUMOCTh. OnpeaensiTh
EKTPUUECKOE COITPOTUBIICHUE NOJIYIIPOBOAHUKOBOTO JUOJA ITPH
JTAHHOM 3HAYCHUU HANPSHKEHUS, OLICHUBATh A0COIIOTHYIO U
OTHOCHUTENBHYIO IOIPEIIHOCTh ITOM (PU3NYECKON BETMUUHBI.
Hcnonp30BatTh BOJBTMETP, aMIEPMETP, IEPEMEHHBIN PE3UCTOP,
MAaKeTHYIO IUIaTy, OJIYIIPOBOJHUKOBBIN 1uoj. Pemare 3agauun Ha
LENH OCTOSIHHOT'O TOKA IPY HAJIMYMU B HUX MJICAIBHOTO JHOAA
Hroro o pasneny 5
O0mee KOIMYECTBO YACOB 110 34
nporpamMme
11 kace
Pa3gea 1. DiekTponMHaMuka
1.1. OneHka BeTU4HUHbI 2 MarnutHoe nozie. Bexrop OnepupoBarh NOHATUSAMU: MArHUTHOE T10JI€, BEKTOP MArHUTHON
TOPU30HTAJIBHOU MarHuTHOM MHAYKUUU. [IpUHIMI |MHAYKUIWHK, TUHUM MarHUTHON MHIAYKLIUU. YMETh (OpPMYJINPOBaATh
COCTaBJISAOLLEH CYNEPHO3UIMI MATHUTHBIX IPUHLIUI CYNIEPHO3UIIMY MATHUTHBIX M0JI€H, N300pakaTh JTMHUU
MarHMTHON UHAYKLIAN noJsied. JInHum MarHuTHOM WHYKIIMM MAarHUTHOTO T10JIs1 KaTYIIKK C TOKOM, COOMpPAaTh
MarHMTHOIO NOJIsl 3eMJIU MHAYKIMU. MarHuTHoe rnose 9KCIIEPUMEHTAJIbHYIO YCTaHOBKY. [IpMBOIUTE pUMeEpbl IPUPOIHBIX
(mpakTHKyM) KaTyIIKH C TOKOM 00BEKTOB U TEXHUUECKUX YCTPOUCTB, SIBIISIOLINXCS HCTOUHUKAMU

IIOCTOSAHHOI'O MAaroHuTHOT'O ITOJIA. HpI/IMerlTB IMPUHIHUIT
CYIIepHO3UIINH MarHUTHBIX mosie. MccnenoBarh
MMPOCTPAHCTBCHHYIO OPUCHTAIUIO BEKTOPA MHAYKIITMU MAarHuTHOI'O
MOJIs, CO3/TaBAEMOT0 Ha OCH COJICHOM/IA TIPH CYTEPIIO3UIIUU
MarHUTHOTO MOJIs 3eMJIM U MATHUTHOTO TIOJIS COJIEHOU 1A, B
3aBUCUMOCTH OT CHUJIBI TOKA B BUTKAaX COJICHON A U
WHTEPIPETUPOBATH MOMyUYEeHHBIC Pe3yIbTaThl. OMpeaensTh mo
pe3yJibTaTaM MPOBEACHHOTO YKCIIEPUMEHTA MOTYJIb
TOPU30HTAILHOM COCTABIAOINIEH BEKTOPA MATHUTHON HHTYKITUU
MarHUTHOTO TIOJIs1 3eMJTH, OIICHUBATh a0COIFOTHYIO U
OTHOCHUTENbHYIO MIOTPEITHOCTh U3MEPEHHOU PU3NIECKON
BenU4MHBI. VCoap30BaTh KOMITAC, COJICHOMU], TA0OPAaTOPHBINA 010K
MUTaHUS, TpaHCIOpTHp. PemaTe 3a1aun Ha MpUMEHEHHe IPUHITAITA
CYNEPIIO3UIIMN MAarHUTHBIX MTOJIEH
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1.2.

N3smepenue 3aBUCUMOCTH
BEJIMYMHBI MArHUTHON
HHAYKOWHA MAaroHuTHOI'O I1OJIA
MarHuTa OT PacCTOSTHUS

(IpaKTHKYM)

MaruutHoe nosie. Bekrop
MarHUuTHOW UHAYKUUU. JIMHUM
MAarHUuTHOW UHIAYKLIHH.
MarauTHOE I10JI€ TOCTOSTHHOTO
MarHura

OnepupoBaTh NOHATUSAMU: MArHUTHOE T10JI€, BEKTOP MAarHUTHOM
WHYKIUHW, THHUA MAarHUTHOW WHIYKIIUU. Y METh H300pakaTh
JIMHUM UHIYKLIMM MarHUTHOTO TIOJISI IOCTOSIHHOT'O MArHMTa,
coOMpaTh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY. [IprBOAMTE MpUMephI
MPUPOJIHBIX OOBEKTOB U TEXHUYECKUX YCTPONCTB, SBISIOIIUXCS
HMCTOYHUKAMHU MMOCTOSHHOTO MarHUTHOTO 1oJist. [T puMeHsTh
cMapT(OH C IpeayCTaHOBICHHBIM ITPOTPAaMMHBIM O00eCIIeYeHUEM
JUISL U3MEPEHUS BEJTMYMHBI MarHUTHOTO TIOJIs1, MPaBujia MOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3UUECKUX BEIUYUH JIPYT OT Apyra.
HccnenoBaTh 3aBUCUMOCTD BETUYMHBI MATHUTHON MHAYKIIUU
MAarHUTHOTO TOJISI TOCTOSIHHOI'O MarHuTa Ha €ro NpoJ0JbHONU OCH
CUMMETPUHU OT PACCTOSIHUS MEXAY LIEHTPOM MarHuTa U TOYKOU
V3MEPEHHUI U HHTEPIIPETUPOBATH IMOJTYYECHHBIE PE3YJIBTATHI.
CTpouTh SKCIEPUMEHTATBHO TpadUK 3aBUCUMOCTH MOYJISI
MarHUTHOM MHAYKIIMM MAarHUTHOT'O MOJIS TOCTOSIHHOTO MarHuTa Ha
€ro IPOJIOJIBHOM OCU CUMMETPHUU OT PACCTOSTHUS MEXKIY LIEHTPOM
MarHuTa ¥ TOYKOW U3MepeHuH (C y4eToM abCOIIOTHBIX
MOTPENIHOCTEN N3MEpEeHHBIX (pru3nuecknx BenuduH). Mcnombs3oBarh
HWIMHJPUYECKU TTOCTOSIHHBIM MArHuT, JIMHENKY. Pemars 3anaun
Ha MPUMEHEHUE MPUHIUIIA CYNIEPIIO3UIIMA MATHUTHBIX MOJIEH

1.3.

Habmonenne MarHuTHOTO
rucrepesuca (MPaKTHKYM )

MaruutHoe nosie. Bexrop
MarHUTHOW UHAYKUUH. JINHUK
MarHUTHOW MHIYKIIHH.
MarauTHO€ 1oJie KaTyIIKH C
MMOCTOSIHHBIM TOKOM.
MarauTHOE 10JI€ B BEIIECTBE.
deppoMarHeTUKU. MarHuTHbBIN
TUCTEPE3UC

YMeTh n300paxarh JIMHUU UHAYKIIMA MarHUTHOT'O TOJISl KaTYHIKU €
HOCTOSIHHBIM TOKOM, OOBSICHATD SIBJI€HUS (peppoMarHeTusma u
MarHMTHOI'O THCTEPE3nca, COOUPATh IKCIIEPUMEHTAIBHYIO
ycTaHOBKY. [IpuBOIUTH MpUMeEpBI MaTepHaIOB, 00J1aJal0IINX
(dheppomarHuTHEIMU cBoMicTBaMu. [IpumMeHsITH cMapTQOH C
MIPeyCTaHOBJIEHHBIM POTrPAMMHBIM 00€CIIEUeHUEM IS
M3MEpEeHUs BeIMUYMHBI MAarHUTHOTO MOJISA, PaBUJjIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PM3NUECKUX BEHMUYUH JPYT OT JApyra.
HccnenoBaTh 3aBUCHUMOCTD BEIMYUHBI MATHUTHON MHTYKIIUU
MarHuTHOTO TOJIsI BOJIM3M TOpIA KATYIIKU C IIOCTOSHHBIM TOKOM,
HaMOTaHHOH Ha (peppOMarHUTHBIN cepAeUHUK, OT CHIIbI
IIPOTEKAOILETr0 Yepe3 KaTylIKy TOKa U HUHTEPIPETUPOBATh
MIOJTyYEHHBIE Pe3yJIbTaThl Kak HA0JII0IeHNE MAarHUTHOTO
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rucrepesnca. CTPOUTh IKCIIEPUMEHTAIBHO IpauK 3aBUCUMOCTH
MO/TyJIsl MArHUTHOW WHTYKIIMA MArHUTHOTO ITOJISt KATYIIKH C
(heppOMarHUTHBIM CEPICYHUKOM OT CHIIBI IIPOTEKAIOIIECTO Yepe3
KaTYyIIKy TOKa (C y4eTOM a0COIIFOTHBIX IMTOTPEITHOCTEH
M3MEpEHHBIX GU3NYECKUX Benu4rH). Mcnonb3oBaTh 1abopaTopHbIit
VCTOYHUK MTUTAHHS

1.4

Nzyuenne paboThI
ANIEKTPOJIBUTATENS] U AUHAMO-
MaIIuHbI (4acTh 1) (exuus)

[TocTostHHBIN TOK, cuia Ammepa
(ee HampaBleHUE U MOAYJIb),
AIIEKTPOABHUTATENh TOCTOSHHOTO
TOKa, IMHAMO-MaIlluHa
(reHepaTop NOCTOSHHOT'O TOKA)

OnepupoBarh NOHATUAMU: cujla AMIiepa,
NIEKTPOABUIaTeNb, JUHAMO-MAIINHA. Y METh OIIPEIEIIATh
MOJyJIb U HaIlpaBJIEHHE CUJIbI AMIIepa. 3HATh UCTOPHUIO
U300peTeHNs IEKTPOIBUTATENS U COBEPILIEHCTBOBAHUS
€ro KOHCTPYKIIMH, YCTPONCTBO ¥ IIPUHIIUI ICHCTBUSA
JIEKTPOABUraTeNs IOCTOSTHHOIO TOKAa M JUHAMO-
MaiuHbl. [IpuBoAUTH TpUMEPHI IPUMEHEHUS
JIEKTPOABUraTelNs IOCTOSTHHOTO TOKAa M JUHAMO-
MaiuHbl. OnpeaensaTh HalpaBiIeHUE BPAILICHUs AKOPS
AJIEKTPOABUIATENS IPU 3aJaHHOM HaIlpaBJICHUN
MIPOTEKAHUS AEKTPUUECKOT0 TOKa B 0OOMOTKAX CTAaHUHBI.
Pematp 3a1aum 0 2JIEKTpOIBUTATENE TIOCTOSIHHOTO TOKA U
JMHaAMO-MallllHe

1.5.

N3zyuenue paboTsl
ANIEKTPOABUraTENS U
JMHAMO-MAIIHHBI (4acTh

2) (TIpaKTUKyM)

ITocTosiHHBIN TOK, cuiia AMiiepa
(ee HampaBiIEeHUE U MOAYJIb),
AIIEKTPOABUIaTENb IOCTOSHHOTO
TOKa, JMHAMO-MallIHa
(reHepaTop NOCTOSIHHOTO TOKa)

OnepupoBaTh NOHATUAMU: cuila AMnepa, SJIeKTPOABUTaTENb,
JTUHAMO- MaIlliHA. ¥ METh ONIPEIETSATh MOTYJIb U HAIIPABJICHHE
cuibl AMriepa, coOupaTh SKCIIEPUMEHTATBHYIO YCTAaHOBKY.
[IpuBOIUTE MPUMEPHI MPUMEHEHUS JICKTPOIBUTATENS
MOCTOSIHHOTO TOKa M JMHAMO-MAaIlMHEL. [[puMeHsaTs TeopeTnueckue
CBEJIEHUs 00 JIEKTPOABUTATEIE TTOCTOSTHHOTO TOKA U O TMHAMO-
MalIfHe st 00bSICHEHUS POBOIUMOTO SKCIIEPUMEHTA.
HccnenoBaTh ABE 3aBUCUMOCTH: CHJIIBI TOKA, BRIPAOATHIBAEMOM
TE€HEPATOPOM, OT BEJIMUMHBI MOMEHTA CUJIbI, IPUIIOKEHHOTO K €T0
BaJTy; BEJTMYMHBI HATIPSDKEHUS, TIOJJAHHOTO Ha 3JIEKTPOBUTATENb,
OT YaCTOTHI €0 BPALICHUS] 1 MEXaHUYECKOM Harpy3KH ero Baja u
WHTEPIPETUPOBATH MOJTyUYCHHBIE Pe3ybTaThl. Miconb30BaTh
ANEKTPOMOTOP, Ta0OPATOPHBINA HCTOYHUK MUTAHUS, PEOCTAT,
MYJIbTUMET]
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HTroro no pasgey

10

Pa3znen 2. Kosied0anus 1 BOJIHBI.

2.1.

N3yuenune 3aBucuMoCTH
repuo/ia KojieOaHu JTMHEUKH
HAa HWIMHAPUYECKON
MOBEPXHOCTH OT pajuyca ee
KPUBU3HBI (IPAKTUKYM)

[Mapmonnueckue konebdanus. Ux
KMHEMaTH4ecKoe, JMHAMUYECKOe
Y SHEPTreTUYECKOE ONMCaHUE.
ITepuon 1 yacTora KoJieOaHUH.
[Tepuon Manbix cBOOOIHBIX
KoJie0aHu MaTeMaTUYECKOTO
MasiTHUKA

OnepupoBarh NOHATUAMU: TAPMOHUYECKHE KOJIEOAHUs, IEPUO U
4yacToTa KoJieOaHui. YMeTh 3aluchiBaTh U HHTEPIPETHPOBATH
ypaBHEHHE TAPMOHUYECKUX KOJIeOaHHH, TPUMEHSITh 3aKOH
COXPaHEHMsI SHEPT U AJIs KOJIeOaTeNIbHBIX IPOLIECCOB, COOMPATh
HKCHEPUMEHTAIBHYIO YCTAHOBKY, OOBSCHITH POIIb MAJIOCTH
aMILTUTYAbI KojeOanuil. [TpuBoauTh npuMepsl KojaedaTeNbHbBIX
nporeccoB. PopMyaupOBaTh FTUIIOTE3Y O XapaKTEPe 3aBUCUMOCTH
nepuojia KojaeOaHui TMHEHKN Ha HMIMHAPUYECKOH TOBEPXHOCTH
OT pazauyca ee KpuBU3HbL. VccnenoBaTh 3aBUCUMOCTH IIEpUOAA
KOJICOAHUH JIMHEMKH Ha LWIMHIPUYECKOI MOBEPXHOCTH OT
paaunyca ee KpUBU3HbBI U HHTEPIPETUPOBATH OJTYUYEHHYIO
3aBUCUMOCTh. CTpOUTh IpauK 3aBUCUMOCTH IIEpUoJia KoJeOaHuit
JMHEWKH HA HUINHAPUYECKON MOBEPXHOCTH OT pajuyca ee
KPUBH3HBI M JTMHEAPU30BBIBATH 3Ty 3aBUCUMOCTb (C y4€TOM
a0COJTIOTHBIX IOTPELTHOCTEN U3MEPSIEMbIX (PU3NYECKUX BEIUYNH).
[IpumensTh npaBuiIa NOCTPOEHUS rpaPUKOB 3aBUCUMOCTEN
(u3MYeCcCKUX BEJIMYMH JIPYT OT Apyra. Mcrnonb30BaTh TMHENKY,
CEKYHJIOMED. Y CTAaHaBIIMBATh B3aUMOCBSI3H MEXKIY
KMHEMAaTUYECKUM, IMHAMUYECKIM U SJHEPre€TUUECKUM ONHUCAHUEM
rapMOHUYECKUX KojeOaHull. PemaTe 3a1au Ha rapMOHUYECKHE
KoJIe0aHUs

2.2.

N3ydeHnne 3aBUCUMOCTH
aMIUTATY bl KOJIeOaHui
MIPYXUHHOTO MAasATHUKA OT
BpEMEHH (IIPAKTUKYM)

["apmonMueckue KoneOaHws..
AMIUIATY/A, NEPUOJ U YACTOTA
KoJIeOaHHIA.

[TonsiTHE 0 3aTyXaromuUx
KOJIEOaHUSAX.

OnepupoBath MOHATUSMU: TAPMOHUYECKHE KOJIeOaHuUs, aMIUIUTY 1A,
TePUO/I U YaCTOTa KoJieOaHuH, 3aTyXaHue KojieOaHui. Y MEeTh
OOBSCHSATH 3aTyXalolIe KoaedareabHbIe MPOIECCHI C TO3UITHIMA
3aKOHA U3MEHEHUs MEeXaHUYECKOM dHepruu, coonupaTh
IKCIIEPUMEHTAILHYI0 YCTaHOBKY. [IpUBOIUTE IpUMEpHI
3aTyXamIIUuX KoJieOaTeIbHBIX MporeccoB. DopMyITupoBaTh
TUIOTE3Y O XapaKTepe 3aBUCUMOCTH aMILTUTY/IbI KoJeOaHui
pr)KI/IHHOFO MasjgTHHUKA OT BpeMeHI/I HpI/I HaJINYun SaTyXElHI/ISI.
Ctpouts rpadvk 3aBUCUMOCTH aMILTATY b 3aTYXAOIINX
KOJIeOaHNI MasiTHUKA BPEMCHH M JINHEAPH30BBIBATh ATY
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3aBUCHMOCTH (C y4€TOM a0COFOTHBIX MOTPEITHOCTEN U3MEPSIEMbIX
¢busnueckux BenuynH). [IpuMeHaTh mpaBuiia HOCTPOEHUs
rpaduKoB 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH JIPYT OT JApyra.
HccnenoBaTh 3aBUCHMOCTD aMILTUTY/IBI 3aTYXAIOIIUX KOJICOaHH
MasiTHUKA OT BPEMEHHU M UHTEPIPETUPOBATH Ty 3aBUCHMOCTb.
Hcnonb30BaTh IMHEHKY U CEKYHAOMED

2.3.

N3mMepeHnne akTUBHOTO U
PEaKTUBHOTO COMPOTHUBICHHIMA
KaTYIIKH UHTYKTUBHOCTH

(IpaKTHKyM)

IlepeMeHHBIN TOK.
AMIUIUTYAHOE U IEUCTBYIOIIIEE
3HAYCHHUE CUJILI TOKA U
HanpsbkeHus. CHHYCcOUAanbHbIN
IepeMeHHbIN ToK. Pesucrop,
KOHJICHCATOp U KaTyIlIKa
WHIYKTUBHOCTH B 1IETIN
CHUHYCOHMIAJIbHOTO IEPEMEHHOTO
TOKa. AKTUBHOE M PEaKTHBHOE
(EeMKOCTHO€ U UHTyKTHBHOE)
COMPOTUBJICHUE

OmnepupoBaTh HOHATHUAMH: IEPEMEHHBIN TOK, aMILTHTYTHOE U
JeCTBYIOIIEE 3HAYCHUE CHIIBI TOKA U HAMPSDKEHUS,
CHHYCOUJAJbHBIN IIEPEMEHHBIN TOK, aKTHUBHOE, PEAKTHBHOE,
€MKOCTHOE U UHIYKTUBHOE COIIPOTHBIIEHUE. Y METh OOBIICHSITh
MIOBEJICHHUE PE3UCTOPa, KOHIEHCATOPA M KaTYIIKA UHIYKTHBHOCTH,
BKJIFOUEHHBIX B LI€TIb CHHYCOUIaJTILHOTO IIEPEMEHHOT0 TOKA,
coOUpaTh IMEKTPUIECKYIO IeMb (TTOCIeI0BATEIHFHO COSAMHEHHBIC
PE3UCTOP U KaTyIIKa UHAYKTUBHOCTH, MOJKIIOYCHHBIE K
rereparopy). [IpuBoIuTs mpUMeEphI IPAMEHEHUST PEaKTHBHBIX
3JIEMEHTOB B IIETISIX TIEPEMEHHOT0 Toka. POPMYIHPOBATH THIIOTE3Y O
XapakTepe 3aBUCHMOCTH aMILTUTY/IbI HAPSDKEHHSI HA PE3UCTOPE OT
YacTOThI [10/1aBAEMOI0 Ha BXO/I IIETIH IEPEMEHHOTO HAIPSXKEHUS
MOCTOSTHHOM aMIUTATY/bl. CTPOHUTH TpauK 3aBUCHMOCTH
aMIUTUTY/IbI HAIIPSDKEHMSI HA Pe3UCTOPE OT YaCTOThI II0JJaBAE€MOT0
Ha BXO/I IIETTH TIEPEMEHHOT0 HAMPSKEHUS TOCTOSTHHOW aMILTUTYIbI
(c yueToMm aOCOIOTHBIX MOTPEIIHOCTEN U3MEPAEMBbIX (PU3HMUECKUX
Benu4uH). [IpuMeHsaTs npaBuia nocTpoeHus rpapukoB
3aBUCUMOCTEH (PU3NUECKUX BEIMYUH IpYT OT Apyra. MccinenoBaTh
3aBHCUMOCTH aMILTUTY/IbI HAIIPSDKEHUS Ha PE3UCTOPE OT YacTOTHI
M10JIaBAEMOT'0 Ha BXOJI LIEMH MEPEMEHHOTO HAIIPSKEHUS
MTOCTOSTHHOM aMIUTATY/Ibl ¥ HHTEPIIPETUPOBATH MOTyIESHHYIO
3aBUCUMOCTh. OTpeiesIsITh AKTUBHOE CONPOTUBIICHUE KaTYIIKH
WHIYKTUBHOCTH (10 HU3KOYACTOTHOM 00JacTH rpaduka) u
WHAYKTUBHOCTH KaTYIIKH (TI0 BEBICOKOYACTOTHOM YacTH rpaduka).
Hcnonb30BaTh reHepaTop HU3KOM 4acTOThI, ocuusuIiorpad uiu
BOJIETMETP NEPEMEHHOT0 HampshKeHus. PemaTs 3a1aun Ha enu
MIEPEMEHHOr0 TOKa C PE3UCTOpaMH, KOHACHCATOpaMU M KaTyIIKaMU
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WHIYKTUBHOCTH
2.4.1. |BBenenue B 1 MexaHudeckue BOJIHBI, yciaoBus | OnepupoBaTh MOHATUAMU: MEXaHUUECKas BOJIHA, MIEPHUO/I,
9KCIIEPUMEHTAIBHYIO aKYCTUKY UX pacpOCTPAHEHUS. 4acToTa, CKOPOCTh PAaCIPOCTPAHEHUS U JITIMHA BOJIHBI,
(Jexumst) [Tonepeunblie 1 MPOJIOJIbHBIE OTpakeHUe, IpejoMiieHre, nHTeppepeHus U JUPpaKIus
BouiHbI. [lepuon, yacTora, BOJIHBL, 3BYK, CKOPOCTb, TPOMKOCTb, BEICOTa TOHA, 00EPTOH U
CKOPOCTh pacIpOCTpaHEHUs U TeMOp 3ByKa. YMETh OOBACHATD pa3Inyue MKy MONEPEUHBIMU
JUIMHA BOJIHBI. OTpaXkeHue, ¥ TIPOJIOTILHBIMH BOJIHAMHU. 3HATH (POPMYIIBI, CBS3BIBAIOIINE
npenomiieHue, MHTepGEPEeHLUS U |CKOPOCTb, IEPUO, YACTOTY U JJIMHY BOJIHBI, IPOCTEUIITHE
IuQpakius BOJIH. 3BYK Kak METO/Ibl UCCIIEI0OBAHUS 3BYKOBBIX CUTHaANOB. [IpuBOoIuThH
MexaHuuyeckas BosiHa. CKOPOCTh  |IpUMEPHI 3BYKOB pa3HON T'POMKOCTH, BBICOTHI TOHA U TeMOpa,
3ByKa. [')poMKoCTb 3ByKa. BeicoTa |siBIE€HUI OTpa)XeHUs, IPETOMIIEHUS, UHTEp(EPEHLIUN U
ToHa. O6epTonbl. TeMOp 3ByKa nudpakiuy BoJHbL. OnpeneisTh Ha CIyX 3BYKH BBICOKUX U
HU3KHUX 4aCTOT, TOHAJIbHBIE 3BYKH U LIyMBI.
Pemarp 3a1aum 0 3ByKOBBIX BOJIHAX
24.2. OcuusutorpaMma 1 1 [lepuon, yacrora, CKOPOCTH OmnepupoBath MOHATUSMH: BEICOTa TOHA, 00EPTOHBI, TEMOD 3BYKa,

CIIEKTp IVIaCHBIX
3BYKOB (IIPaKTHKYM)

pacpoCTpaHEeHUs U JJIMHA
BOJIHBI. CKOPOCTH 3BYKa.
I'pomxocTs 3Byka. Beicora ToHa.
O6eptonbl. TemOp 3ByKa.
CrnexTp 3Byka

CHEKTp 3BYyKa, OCIIIIIJIOTpaMMa. Y METh OOBACHATH, KaKas
nH(pOpMAaIIUS COAEPKUTCS B OCIIUIUIOTPAMME, a KaKas B CIIEKTPe,
coOHMpaTh SKCIIEPUMEHTAILHYIO YCTaHOBKY. [[prBOINTE pUMepHI
MIPUPOJIHBIX MPOIIECCOB M TEXHUYECKUX YCTPOMCTB, KOTOPHIE
TE€HEPHUPYIOT TOHAJIbHBIE 3BYKH U IIYMBI, UX OCLIMJIIOTPaMM U
creKTpoB. [IpuMeHsTh sl MOy4YeHUs OCHUIIIIOTPaMM 1
CIIEKTPOB 3BYKOB IEPCOHATIBHBIA KOMIBIOTEP C MUKPO(POHOM HITH
cMapT(OH C MpeTyCTaHOBICHHBIM MPOTPAMMHBIM 00€CIICUCHUEM.
@opMynHpOBATH THIIOTE3Y O XapaKTEPE OCUUIUIOTPAMM U
CIIEKTPOB Pa3IUYHBIX 3BYKOB. MccienoBars oCIMLIOrpaMMbl 1
CHEKTPBI PA3IMYHBIX TTIACHBIX 3BYKOB OJM3KHUX YacTOT U
WHTEPIPETUPOBATH ITH OCIIILIOTPAMMBI M CIIEKTPBI. ONpenesiTh
10 OCIHMJUIOTPAMMaM U CIIEKTPaM aMIUIUTY/ bl 3ByKOBBIX BOJIH,
YaCTOTHI X TOHOB U 00€PTOHOB, OIIEHUBATH A0COTIOTHBIE U
OTHOCHUTEIbHBIE TIOTPEITHOCTH U3MEPEHHBIX (PU3UUECKUX
BEITUYMH. Y CTAHABIMBATH B3aMMOCBS3H MEXK]TY TPOMKOCTBIO 3BYKa
Y BUJIOM OCLUJUIOTPAMMBI; ME@XKIY BBICOTOM TOHA (TEMOpOM
3BYKa) ¥ BUJIOM CIIEKTpa
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2.5.1.  |Crosiune MEXaHUYECKUE BOJTHBI 1 Crosiyast MexaHM4€ecKas BOJIHA OnepupoBaTh NOHATUSAMU: CTOSIYAs BOJIHA, Y3€J1 U IIyYHOCTh
(Jexuus) KaK CyMMa JIByX BOJIH, O€TyIIIUX B |CTOsIYEH BOJHBI, OCHOBHON TOH M 00E€PTOH CTOSUEH 3BYKOBOM

IIPOTUBONOIOXKHBIX BOJIHBI.
HanpaBieHusx. [lonepeunble 1 | YMeTh OOBACHATH YCIOBHS 00pa30BaHUS CTOSYHMX 3BYKOBBIX
IIPOJIOJIbHBIE CTOSIYME BOJIHBI. BOJIH B Pa3JIMYHbIX PE30HATOPAX, IPUHIMI JEHCTBUS
ITepuon, yactoTa, CKOPOCTh KaMepTOHa.
pacnpocTpaHEeHHs U JUIMHA 3HaTh BUJIbl TPAHUYHBIX YCIOBHH, (hOpMYITy, CBA3BIBAIOLIYIO
CTOSIYEH BOJIHBL. ¥Y3IIbl U 4aCcTOThl OCHOBHBIX TOHOB 1 0OEPTOHOB C JUIMHOU
Iy4yHOCTU. BiausiHue rpanun pE30HATOpa U CKOPOCTHIO 3BYKA.
OJIHOMEpPHOI1 cpelibl Ha IIpuBOAUTE IPUMEPHI 3BYKOBBIX PE30HATOPOB.
(opMHPOBAHUE CTOSYUX BOJIH. Pemats npocreiiine 3a1a4u 0 CTOSIYMX 3BYKOBBIX BOJIHAX
Pe3oHaTopsl ¢ OTKPBITHIMU U
3aKpBITHIMU KOHI[aMH. Y CIIOBUS
00pa30BaHUs CTOSIUUX 3BYKOBBIX
BOJIH B Pa3JIMUHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00€PTOHBI
CTOSTYEH 3BYKOBOM BOJIHBI

2.5.2  |H3yuenHwue criekTpa 3ByKa 1 OCHOBHO TOH 1 00€PTOHBI OnepupoBaTh NOHATUSMHU: OCHOBHOM TOH U OOEPTOHBI CTOSAYEH

JINHEMTHOTO pe30Haropa
(IpaKTHKyM)

CTOSTYEN 3BYKOBOM BOJIHBI

BOJIHBI, TEMOD 3BYKa, CIIEKTp 3ByKa. Y METh OOBSACHSATH, KaKas
UH(pOpMaLUs COAEPKUTCS CIIEKTPE 3BYKOBOW BOJIHBI, COOHUPATh
9KCIIEPUMEHTAJIbHYIO YCTaHOBKY. [IpMBOIUTE IpUMEpHI TMHEHHBIX
3BYKOBBIX pe30HATOPOB. [IpUMeHATH 11 10osTy4eHus 3ByKOB
CaMO/JIeNIbHBIN aKyCTUUECKUN pe30HaTop (IPOOHPKY, YACTUIHO
3aI0JIHEHHYIO BOJIOH), a 1JIs IOJyYEHUS CIIEKTPOB 3BYKOB —
MepPCOHANBHBIN KOMIBIOTEP ¢ MUKPO(OHOM MIIM CMapTQOH C
MIPeyCTaHOBJICHHBIM ITPOrPAMMHBIM 00€CTIEYEHUEM.
DopMyJIUPOBATH TUIIOTE3Y O XaPAKTEPE 3aBUCUMOCTEN YaCTOThI
OCHOBHOTI'O TOHA U MIEPBOro 00E€pPTOHA 3BYKOBOM BOJIHBI OT JJTMHBI
pe3onaropa. CTpOUTh JIMHEApU30BaHHBIC TPAPUKH 3aBUCUMOCTEH
94aCTOTHl OCHOBHOT'O TOHA M IIEPBOI'0 0OEPTOHA 3BYKOBOW BOJHBI OT
BBICOTHI BO3/IYILIHOTO CTOJ10a B MPOOHpPKE (C yueTOM aOCOTIOTHBIX
MOTPEeIIHOCTEN U3MepsieMbIX (pruzndeckux BenuuuH). [IpuMeHsTh
TIpaBUJIa TOCTPOCHUS TPa(PUKOB 3aBUCUMOCTEH (DU3HUECKUX
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BEJIMYMH JIPYT OT apyra. MccnenoBath rpaduK 3aBUCHMOCTEH
4aCTOThl OCHOBHOI'O TOHA M IIEPBOI'0 0OEPTOHA 3BYKOBOW BOJIHBI OT
BBICOTBI BO3JIYIITHOTO CTOJI0a B IPOOHPKE

Y UHTEPIPETUPOBATh 3TU Tpaduku. Onpenensars CKOpocTh 3ByKa B
BO3JlyXe MO rpaduKaM 3aBUCUMOCTEH YacTOTHl OCHOBHOTO TOHA U
1epBOro 00epTOHA 3BYKOBOM BOJIHBI OT BBICOTHI BO3AYILIHOIO CTOJIOA
B IIpOOUpKE, OLIEHUBATH A0COIIOTHYIO U OTHOCUTEIbHYIO
HOTPELIHOCTh U3MEPEHHON (PU3NUECKOM BEIMUMHBI

2.6.1.

N3mepenne nokaszaresns
MIPEIOMJICHUS
IJIOCKOMIAPAIIIENIbHON TJTACTUHBI

(IpakTUKyMm)

Jlyu cBeta. OTpaxkeHue cBera.
3aKOHBI OTPAKCHHS CBETA.
[Ipenomnenue cBera. 3aKOHBI
MIPEIIOMJICHUS CBETA.
AOCOIIOTHEIHN ITOKAa3aTelIb
MIPEIIOMJICHUS.
OTHOCHTEIBHBIN ITOKa3aTelh
MIPEIOMIICHUS

OnepupoBarh NOHATUAMMU: JIyd CBETa, OTPAKEHUE CBETA,
IPENOMIICHUE CBETA, A0COMIOTHBIN U OTHOCUTENbHBIN MOKa3aTeb
peroMIIeHUsI. YMETh (DOpMYJIMPOBATh 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI IPEJIOMIICHHS CBETa, COOMPATH IKCIIEPUMEHTAIBHYIO
YCTAHOBKY. HpI/IBOI[I/ITI) IMPUMEPLI OITUYCCKUX ﬂBJICHHfI, B KOTOPBIX
HAOIIOIAI0TCS SIBJICHUS OTPAXKEHUS U IIPETIOMIICHHS CBETA.
[IpumensTH 3aK0HBI ITpesioMmiieHus cBeTa. CTpOUTh X0/ Jiyuel npu
MPEJIOMJIEHUH CBETA HA MOBEepXHOCTU. MccnenoBaTh MU3MEHEHHE
HaIpaBJIEHUs JTy4ya CBETAa, aAal0IIero Ha O0KOBYIO TOBEPXHOCTh
MJI0CKONapaJieNIbHON MJIACTUHBI, B 3aBUCUMOCTH OT yIJia NajeHUs
Y MHTEPIIPETUPOBATH OJyUEHHbIE pe3ynbTaThl. OnpeaensiTh
MOKa3aTelb PEJIOMIICHHs MaTepraia II0CKONapauieIbHON
IIJTaCTHUHBI, OIICHUBATh a6COJHOTHy10 U OTHOCHUTCJIbHYTO
MOTPENIHOCTh U3MEepPEeHHOU (pr3nueckoi BeTnunHbl. Mcrnonb30BaTh
JA3EPHYI0 YKa3Ky, JUHEHKY. Pemars 3a1aun Ha PEJIOMIIEHUE CBETa

2.6.2

N3mepenue nokasarens
MIPEIOMJIEHUS TIPU3MBI IO
MUHHMAaJIbHOMY YTy
OTKJIOHEHHMS JTa3€pPHOTO JIyda

(TIpakTUKyM)

HpeHOMHeHI/Ie cBeTa. 3aKOHBI
MMPEIOMJIICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb

npenomiieHns. OTHOCUTEIbHbBIN

MI0Ka3aTeNb MPEJTOMIICHNUS.
ITpusma. [Ipenomiraronuii yron
IIPU3MBI

OmnepupoBaTh NOHATUSAMHU: ITPETOMIICHHUE CBETA, A0COIIOTHBINA U
OTHOCHUTEIIbHBIN MOKa3aTeb NPeIoMIICHHS, TPETOMIISIFOIINMA Yo
MPU3MBL. Y METh pACCUUTHIBATH MUHUMAJIBHBIN YIOJl OTKJIOHEHHUS
Jy4da TPeyroJbHOW PaBHOCTOPOHHEHN IPU3MOii, COOMpaTh
9KCIIEPUMEHTAIBHYIO YCTaHOBKY. [IprBOIMTE iprMepsI
ONTUYECKUX MPUOOPOB, B KOTOPHIX MPUMEHSIOTCS MPETOMIISIONINE
npu3Msbl. [IpuMeHsITh 3aKk0HBI TpesiomiieHus cBeta. CTpOUThb X0x
Jy4el B TPEYTOJIbHOW PaBHOCTOPOHHEN IIPU3ME B CIIydae
IIPOU3BOJILHOIO HAIPABJICHUS TA/IEHUS JIy4a U B CIlydae
MUHUMAaJIBHOTO yIJ1a OTKJIOHEHUs yda. MccienoBaTh 3aBUCUMOCTD
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yrila OTKJIOHEHHMS JIy4a TPEyroJbHOM paBHOCTOPOHHEH IPU3MOU OT
HaIpPaBJICHUS NaJAOLIEro JIyda ¥ MHTEPIPETUPOBATH OTYYCHHbIE
pe3yabTarbl. OnpenensTh 110 NoJy4YEHHOMY 3HAaUE€HUIO
MUHUMAJIBHOTO yIJIa OTKJIOHEHUS JIyda TPEeYTOJIbHON
PaBHOCTOPOHHEMN TPU3MOI ITOKA3aTeIb MPEJIOMIICHUS] MaTepraa
IPU3MBI, OLIEHUBATh A0COIIOTHYIO M OTHOCUTEINIbHYIO IIOIPELTHOCTD
U3MepeHHO! (PM3NIEeCKOl BeTHMYMHEL. Mcronp30BaTh Npu3my,
Ja3€pHYI0 yKa3Ky, TpaHcnoptup. Pemars 3az1auu o npeaoMiIeHuu
Jy4el B IpU3Max

2.7.1.

[Ipumenenue 3pdexra
MIOJTHOTO BHYTPEHHET O
OTPaKCHUS B U3MEPEHUIX
(JIexuust)

ITotHOE BHYTpEHHEE OTPAXKECHHUE.
IIpenenbHBIN yroi nOJIHOTO
BHYTPEHHET0 OTPa)KEHUS

OnepupoBarh NOHATUAMMU: II0JHOE BHYTPEHHEE OTPAKEHUE,
IIPENEIIBHBIN YroJI ITOJIHOTO BHYTPEHHErO0 OTPAKEHUA. Y METh
(opMyIMpOBATH YCIOBUE BOSHUKHOBEHHMS ITOJIHOTO BHYTPEHHET O
oTpakeHus. 3HaTh (POPMYITY, CBI3BIBAIOIIYIO YTOJI TIOJHOTO
BHYTPEHHET0 OTPaXXEHUs C a0COTIOTHBIMU ITOKA3aTENIIMU
npesiomienus cpen. [IpuBoauTe npuMeps IPUPOAHBIX SBJICHUN U
TEXHUYECKUX YCTPOUCTB, B KOTOPBIX HaboqaeTcs (IPUMEHSETCs])
SIBJICHUE TIOJIHOI'O BHYTPEHHETO OTpakeHus. Pemars 3axaum Ha
IIOJIHOE BHYTPEHHEE OTPAKECHUE

2.7.2.

N3mepenune [oKasareJs
MIPETOMIICHUS MIPU3MBI c
MOMOIIIbIO  HAOMIONEHUs  yIiia
MIOJTHOTO BHYTPEHHETO
oTpakeHUs (TPAKTHUKYM)

IlonHOE BHYTpEHHEE OTpAKEHUE.
IIpenenbHbli  yroa  IOJHOTO
BHYTPEHHETO OTPAXKECHUS

OrnepupoBaTh MOHATHAMU: TIPEIIOMIICHUE CBETA, A0COIIOTHBIN U
OTHOCHUTEIIbHBIN NTOKA3aTeNb MPEIOMIICHHUS, PETOMIISIONIHNMI yro
TIPU3MBI, TIOJIHOE BHYTPEHHEE OTPaKEHUE, TPEIETbHBIN YToJ
MOJIHOTO BHYTPEHHETO OTPAKEHHUS. Y METh PACCUUTHIBATH YOl
TOJTHOTO BHYTPEHHETO OTPAKEHUSI, COOMPATH SKCIIEPUMEHTAIHHYIO
ycTaHOBKY. [I[puBOANTH MPUMEPHI ONTUYECKUX TPUOOPOB, B
KOTOPBIX TPUMEHSIOTCS MPETOMIISIFOIITHE TIPU3MBI M UCTTOJIB3YETCS
SIBJICHUE TIOJIHOT'O BHYTPEHHETO OTpaxkeHus. CTpOUTh X0 JIyda B
TPEYTOJIbHOU MPU3ME C YIETOM BO3MOKHOTO TTOJTHOTO BHYTPEHHETO
oTpaxkeHud nyda. [IpuMeHsATh 3aKOHBI TPEIOMIIEHHS CBETA.
HccnenoBaTh yciaoBus, Mpu KOTOPHIX MOKHO HAOJIOIaTh TIOJTHOE
BHYTpPEHHEE OTpakKeHHE Jiyda, UAYLIErO B TPEYTrOJNIbHOU MpU3Me U
WHTEPIPETUPOBATH MOTyUYCHHBIE Pe3yabTaThl. OnpenensiTh
MOKa3aTeNb NPEeTOMIICHHS MaTeprasa IpU3Mbl O U3MEPEHHBIM
rapaMmeTpam, Mpu KOTOPbIX HAYMHAET HAOJI01aThCs OJTHOE
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BHYTPEHHEE OTPaXCHHUE JIyua B MPU3ME, OLICHUBATH a0COTIOTHYIO
OTHOCHUTEIIbHYIO MOTPEUTHOCTh U3MEPEHHOM PU3NUECKON
BeIMYUHBL. Vcrionb30BaTh NpU3My, JIa3EpHYIO YKa3KYy, JTUHEHKY.
Pemiate 3a1aun 0 NOJTHOM BHYTPEHHEM OTPAKEHHH JTydel B
pu3Max
2.8. [Tposepka hopmyiibl 1 Cobwuparomue 1uH3b1. ToHKas OnepupoBarh MOHATUSAMHU: JIMH3A, TOHKAs! IMH3a, COOMparoIas
TOHKOM JIMH3bI C TOMOLBIO nuH3a. DOKYCHOE PacCTOSHUE U |JIMH34, TJIaBHAs U TOOOYHAs ONTHYECKas 0Ch, GOKyc, (hOKyCHOE
MeTO/1a apajijakca, ONITUYECKAsk CUJIa TOHKOW JIMH3BL. | paccTosiHKE, (POKaTbHAs IUIOCKOCTh, ONITHYECKAasl CHJIA, TIONIEPEYHOE
MIPUMEHEHHOTO JJIS 3aBUCHUMOCTH (POKYCHOTO yBEIUYEHHUE, TapaIJIakC. Y METh OOBSCHATH CYIIHOCTh Mapaiakca,
OIIpEeJIEJIEHUS MT0JIOKEHUS paccTosiHUSL TOHKOU 3aMMCBIBAaTh (POPMYITY, BEIPKAIOIIYIO 3aBUCUMOCTh (POKYCHOTO
n300pakeHus (IPAKTUKYM) ceprueckoil IMH3bI OT €€ paccTOosTHUSL TOHKON C(hepUUECKOM JTUH3BI OT €€ TEOMETPHUH U
Ir€OMETPUU U OTHOCUTEIBHOTO OTHOCHTEIIBHOTO MTOKa3aTessl MPEeIOMIICHHUS, a Takxke GhopMmyy
MOKAa3aTelsl MPEJIOMIICHHUS. TOHKOM JIMH3bI, COOUPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY.
@opMyI1a TOHKOU JIMH3BI. [IpuBoAMTH MpUMEPHI NTapaLIaKca, ONTUYECKUX MPHOOPOB, B
YBenuueHue, 1aBaeMoe JTMH30M. |KOTOPBIX IPUMEHSIOTCS coOuparoiue JIUH3bl. [I[puMensats popmyiy
[Tapamtakc TOHKOM JIMH3bI. CTPOUTH X0 pa3INYHBIX JIyuel B TOHKOU
cobupatomieit tuH3e. McecnaenoBats BO3SMOXKHOCTb TPUMEHEHHS
s dexra mapamiakca s OIpeeseHUs MOI0KEHUs U300paKeHUS
VICTOYHHUKA CBETA C MAJION CBETUMOCTHIO, ITOJIyYEHHOTO C IOMOIIIBIO
coOuparo1ei JIMH3bl U UHTEPIPETUPOBATH [TOJIYYEHHBIE PE3YIbTATHI.
Omnpenensats POKyCHOE pacCTOsTHHE COOUPAIOLIEH JIMH3bI Ha
OCHOBaHUU PE3y/IbTATOB IKCIEPUMEHTOB 110 HAOJIIOIEHUIO
napaakca n300pakxeHusl TOUEYHOI'0 UICTOYHUKA CBETa, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTENIbHYIO MIOTPELIHOCTh U3MEPEHHON
¢uznyeckoii BenuuuHbl. Mcnonb30BaTh COOMPAIOINIYIO JIUH3Y,
ONTUYECKYIO CKaMbl0. Perniate 3a1aun Ha TOHKUE coOuparomiye
JIMH3BI
2.9. N3mepenne poxycHOTO 2 PaccenBaromue nmun3bl. Tonkas  |OnepupoBaTh NOHATUAMM: JTUH3A, TOHKAS JIMH3A, PACCEMBAIOIIAS

paccTosHUS pacceuBaroLIEn
JIUH3bI (IPAKTUKYM)

JIMH3Aa. cDOI(yCHOC pacCTosIHNUEC U

OIITUYECKAas CHJIa TOHKOM JTUH3EL.

®opMyiia TOHKOM JIMH3BL. X0
Jy4a, IPOIIEIIIETO JIMH3Y IO
IIPOU3BOJILHBIM YIJIOM K €€

JMH3a, MHUMBIM HCTOYHUK CBETa, MHUMOE H300pakeHne. Y METh
3anMchIBaTh GOPMYITy TOHKOM JTMH3BI Il CITy4yasi paccenBaroleit
JIMH3BI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, MOIY4aTh
JEHCTBUTENLHOE N300paKeHHUE B PACCEUBAIOIIEH JTMH3E MTyTEM
CO3JIaHMsI C TOMOIIBIO COOMpArOIIeH JIMH3bI MHUMOT'O HCTOUYHUKA
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IJIABHOM ONTUYECKOH OCH.
ITocTpoenue n3o0pakeHui
TOYKHU U OTPE3Ka IPsIMOU B
coOMparoIMX U pacCEeHBAIOLINX
JIMH3aX U UX CHCTEMax

JUTs pacceuBaronieit JTuH3bl. [I[puBOIUTE TPpUMEPHI ONTHYECKUX
npuOOpPOB, B KOTOPHIX MPUMEHSIFOTCS] paCCEUBAIOLIUE JTHH3bI U
cucteMbl TUH3. [I[puMeHsTs (OpMyITy TOHKOH JIMH3BI CITydast
pacceuBaroniel JuH3bl. CTPOUTH X0 Pa3JIMYHBIX JIy4eld B TOHKOM
paccemBaroniei TuH3e, N300pakeHNEe TOUYKH U OTPe3Ka MPSIMOH B
COOMPAIOIINX M PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.
HccnenoBate X0 Jiydeil 4epe3 pacCeUBAIOILYIO JIMH3Y, a TAKKE B
CUCTEMe, COCTOAIIEH 13 cOOMparoIIeil 1 paccenBaroIe TUH3 PU
UX Pa3JIMYHOM B3aMMHOM PACIIOJIOKEHUN U UHTEPIPETUPOBATH
noJlydeHHbIe pe3ynbTaThl. OnpenensaTs GOKyCHOE pacCTOSIHUE
paccerBaroNieil TMH3bI HA OCHOBAaHUU PE3YJIbTaTOB SKCIIEPUMEHTOB
1o:
— HaOIIOJEHUIO ACHCTBUTEIHLHOTO U300paKEHUS, 1aBaeMOT0
pacceuBaronien JTNH30M;
— HaOIIOJEHUIO PACXOAIIETOCS CBETOBOIO IMyYKa,
00pa30BaHHOI'O PacCEeNBAIOIIEH JTMH30M;

OIICHUBATH a0COJIFOTHYIO M OTHOCUTENIHHYIO MOTPEIIHOCTh
U3MepeHHO! (hru3nueckoi BennyuHbl. Micrnoap30BaTh COOUPAOIIYIO
1 PacCEeUBAIOIYIO JIUH3Y, ONTHYECKYIO CKAMBIO.

Pemiatp 3a1aun Ha TOHKHE pacCeNBAIOLINE JINH3BI

2.10

Omnpenenenue JUIMHBI BOJIHBI
Ta3epPHOTO U3ITYUCHHS C
MOMOIILI0 cxeMbl IOHra

(IpaKTHKyM)

WnTepdepennus caera.
KorepeHTHbIE HCTOUHUKH.

Y cimoBus HaOMIOAEHUS
MaKCHMYMOB U MMHUMYMOB B
UHTEP(PEPEHIINOHHOM KapTUHE OT
JIBYX KOT€PEHTHBIX UICTOUHUKOB.
IIpumeps! KITacCHYecKuX
UHTEP(EPEHIIMOHHBIX CXEM

OnepupoBarh NOHATUSAMU: UHTEPPEPEHLINS, UHTEP(PEepEHIINOHHAs
KapTHHA, KOT€PEHTHbIE UCTOYHUKHU, MHTEp(EepEeHLIMOHHAs cXeMa,
cxema KOHra. YmeTs 3anuchIBaTh YCIOBUS HAOIOIEHUS
MaKCUMyMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTHHE OT
JIBYX KOT€PEHTHBIX UCTOUHUKOB, COOMPATh SKCIIEPUMEHTAIILHYIO
ycTaHOBKY. [IpuBoauTh NpUMEpPHI NPUPOJHBIX SIBICHUN U
TEXHUUYECKUX YCTPONCTB, B KOTOPBIX HaOmoAaeTcs (MpuMeHseTcs)
saBieHre uarepdepeHu. [IpuMeHsaTs yciaoBus HabIOACHUS
MaKCUMYMOB 1 MUHUMYMOB B HHT€P(EPEHIINOHHON KapTHHE.
Ctpouts X071 «Iydeii» 1 MOKa3bIBaTh HA HEW Pa3HOCTh X0/1a B
naTepdepeHnnonHoi cxeme FOura. @opMynMpoBaTh TMIOTE3Y O
BUJIe HHTEP(EPEHIIMOHHON KapTUHBI IPU PA3TUYHBIX
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reoMeTpuueckux napamerpax cxemsl fOnra. HMccnenosars
UHTEP(EPEHIIMOHHYIO KapTUHY IIPU HAOJIIOJICHUN UHTEPHEPEHIINH C
oMouIpio cxembl FOHra 1 HHTEPNPETUPOBATH MOTYUEHHbIE
pe3ysbTarel. OnpenensTsh JJIMHY BOJIHBI CBETA IO PE3yJIbTaTaM
HaOI0ACHNS MHTEPPEPEHIIMOHHON KApTHHBI C TOMOILBIO CXEMBI
IOHra, ouieHuBaTh a0COMIOTHYIO U OTHOCUTENIBHYIO TOTPELIHOCTD
U3MepeHHO! (hu3nYecKoi BemMUuHbI. VICTI0nbp30BaTh JIa3epHYyIO
yKa3Ky, pYJIETKY, a Takoke (oJibry, OynaBKu U HUTKY JJIs
peasnnzanuu cxemsl FOHra. PemaTh 3a1aun Ha IBYXBOJIHOBYIO
uHTEp(PEpEHITNIO

Hroro no pasneny

19

Paznea 3. KBanToBasi pusmnka.

3.1.

N3yyenue criekTpa cBera
Pa3IUYHBIX UCTOUHHKOB C
MTOMOIIBIO AU(PPAKITHOHHOM
pemeTKy (MPaKTUKyM)

Hudpaxuus ceera.
JudpaxkuonHas peieTka.
VYcnoBue HabIII01€HUS TTTaBHBIX
MaKCHMYMOB IIpH MaJIcHUU
MOHOXPOMaTHYECKOI'0 CBETa Ha
TU(PPAKLUOHHYIO PEIIETKY.
N3nydenne u norionieHue
(OTOHOB IpHU MEPEX0/Ie aTOMa C
OJIHOTO YPOBHSI SHEPTUHU Ha
JIpyroii. Buasl cCieKTpos.
CrexTpockon

OmnepupoBarh MOHATUSAME: TUPpaKLIUs, TUDPaKIHOHHAS pEIIeTKa,
(OTOH, yPOBEHBb SJHEPTUU ATOMA, H3JIYUCHHE U TIOTJIONMICHHUE
(hoTOHA, CIIEKTP U3ITyUYCHHS, CIICKTPOCKOI. Y METh 3aIHCHIBAThH
ycloBUs HAOIOICHUS TTIaBHBIX JUPPAKIIHOHHBIX MAKCUMYMOB TIPH
MaJieHM MOHOXPOMAaTHYECKOI0 CBeTa Ha TU(PaKLUOHHYIO
pEeIIeTKY, YCIOBUS U3IYUSHHS U MOTIOoMEeHUS (JOTOHOB MPHU
MepPexo0/ie aTOMa C OJTHOTO YPOBHS YHEPTUH HA IPYTOH, COOMpaTh
IKCIIEPUMEHTANbHYIO YCTaHOBKY. [IpUBOIUTE MpuUMeEphI
HHHeﬁanBIX, I10JIOCATHIX U CIIJIOOIHBIX CHGKTpOB I/I3J'Iy‘-I€HI/I$[,
TEXHUYECKUX YCTPOUCTB, B KOTOPBIX MPUMEHSIOTCS U3TYUSHHUS C
paSJ'II/ILIHI)IMI/I BHUIaMU CHGKTpOB. HpI/IMerlTB YCJ'IOBI/U[ Ha6J'IIO]IeHI/I$[
TJIaBHBIX TUGPAKIIMOHHBIX MAKCUMYMOB MU MaIeHUN
MOHOXPOMAaTHYECKOI0 CBETa Ha NU(PAKIINOHHYIO PEIIETKY.
CTpouTh X0 «Iy4eil» IpHu NX HOpMaJbHOM ITaJICHUU Ha

TG PaKIMOHHYIO PEIIETKY U MOKa3bIBaTh HA HEH pa3HOCTh XOJa.
DopMyIUpPOBATH TUTIOTE3Y O BHUJIE CIIEKTPOB HU3ITYYCHHSI ICTOYHUKOB
CBETa pa3HO¥ MpupoIbl. VccireoBaTh ONTHIECKHIE CITEKTPBI
W3ITy4eHUs] MICTOYHUKOB CBETA Pa3HOU MPHUPOJIBI U
I/IHTepHpeTI/IPOBaTB HOHy‘—IeHHBIe peBy.]'IBTaTBI. OHpe)IeJ'IHTI) JJINHBI
BOJTH U3JTY4YCHHSI PA3TTUYHBIX HCTOYHUKOB IO pe3ylbTaTaM
HaOIr01eHUs TU(PAKIIMOHHON KapTHUHBI, 1aBaeMOM
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TU(PaKIMOHHON PEIIETKON, OLIEHUBATh a0COMIOTHYIO U
OTHOCHTEIJIbHYIO IMOTPEITHOCTh U3MEPEHHON (PH3MUECKON
BeMuuHbL. Vcronb30BaTh MU(QPaKIMOHHYIO PEeIeTKY, (poHaph ¢
JIAMITO¥ HaKaJIMBaHWUs, CBETOAUOIHBIN (DOHAPH, ra30pa3psIHYIO
Jamity, auadparmy, MepHyo JeHTy. Permars 3a1aun o najieHuu
CBETa Pa3IMYHOIO CIIEKTPAIBHOTO COCTaBa Ha TUPPAKIIMOHHYIO
pEIEeTKY

3.2.

HccnenoBanne
3aBHUCUMOCTH
HHTEHCHBHOCTH
CBEUCHHUS CBETOAMOJA OT
CHJIBI TPOTEKAIOIIETO
4yepes3 Hero Toka

(IpaKTHKyM)

CBeToano, ”THTEHCUBHOCTh
U3ITydeHus1, POTOH, IICKTPOH

OnepupoBaTh NOHATUSAMU: CBETOJIUO/, pP-N-TI€PEXO/I, SIEKTPOH,
IBIpKa, POTOH, HHTEHCUBHOCTD U3ITy4eHUsSI. Y METh OOBSICHSITH B
YIPOILEHHOM BU/IE MPUHIUI IEUCTBUS CBETOINO0/1a, COOMPATh
SKCIEPUMEHTAIbHYIO YCTaHOBKY. [IpBOAUTH mpUMeEphI
NPUMEHEHHUS CBETOJIMO/IOB B OBITY U B TeXHUKE. DOPMYyIUPOBAThH
TUIIOTE3Y O XapaKTepe 3aBUCUMOCTH HHTCHCUBHOCTH U3Ty4EHUS
CBETOJIMO0/1a OT CHJIBI IPOTEKAIOIIET0 Yepe3 Hero Toka. MccnenoBars
3aBUCHUMOCTh MHTEHCUBHOCTH U3JIYYCHHS CBETOAMO/1a OT CHIIbI
MPOTEKAIOIIEr0 YEPE3 HEro TOKa U MHTEPIPETUPOBATH MOITYUEHHBIE
pe3yabTaThl. CTpOuTh rpadviK 3aBUCUMOCTH UHTEHCUBHOCTH
U3ITy4EHUS CBETOMOa OT CHIIBI TPOTEKAIOIIIET0 Yepe3 Hero Toka (¢
y4€TOM a0COJIFOTHBIX TIOTPEIIHOCTEN U3MEPSIEMBIX (DU3UUECKUX
BenuuuH). [I[puMeHsITh mpaBuiIa MOCTPOSHUS TpaGUKOB
3aBUCUMOCTEHN (PU3NYECKUX BETUYHH APYT OT Jipyra. Onpeaensirhb
XapaxkTep 3aBUCUMOCTH HHTEHCUBHOCTH U3JTyYEHHUS CBETOIUOA OT
CHJIBI IPOTEKAIOIIETO Yyepe3 Hero Toka. Mcnonp30BaTh CBETOAMO/,
JrOKCMeTp (Wi cMapTQOH ¢ JATYUKOM OCBEUIEHHOCTH),
nabopaTopHBIi OJIOK MUTAHUS (MM KICTOYHUK TTOCTOSTHHOTO
HaMpPsDKEHUs, pe0CTaT U MyJIbTHMET])

3.3.

Hab6monenne n3duparenbHOCTH
BHYTpeHHEro GpoToddexra K
JUTMHE BOJIHBI CBeTa (TIPAKTUKYM)

CeToamo, "HTCHCHBHOCTD
U3ITy4eHusi, POTOH, FTEKTPOH.
DHeprus v UMNyiIbC GPOToHA.
dotorddext. 3aKoHBI
dororddekra. YpaBHeHue

OitamreitHa s porodddexra.

«KpacHas rpanuna»

OmnepupoBaTh MOHATUSMH: CBETOINO/I, P-N-TIEPEXO]I, SJTEKTPOH,
JbIpKa, GOTOH, MHTEHCUBHOCTD U3JTyueHus1, GoTodp et
(BHELIHMIA ¥ BHYTPEHHHUH), (OTOTOK, «KpacHasi TpaHHUIIa»
borodpdexta. YMeTh 00BACHATH B YIIPOIIEHHOM BUE TPUHLIUIT
JIeCTBUS CBETOANO/1a, POPMYIUPOBATH 3aKOHBI (hOTOdPPeKTa,
3aMnMchIBaTh ypaBHeHHE DiHIITENHA 17151 poTodpderTa u
dbopmyny ans «kpacHo# rpanunb porodddexra, cobnpars
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doroaddekra

IKCIIEPUMEHTAILHYIO YCTAaHOBKY. [IpHBOIUTE IPUMEPHI
NPUMEHEHHUS CBETOAMOOB B OBITY U B TeXHHKE. [IpuMeHSTH
3akoHbI (hoTodd(dekTa, ypaBHeHUEe DiHIITEHA A1 PoToddeKTa,
dhopmyy 11 «KpacHOU rpaHuIb Gorodrddexra.
DopMyTUPOBATH THIIOTE3Y 00 YCIOBHUSIX BOSHUKHOBEHUS
BHYTpeHHeT0 GoTor(ddexTa nmpu najiecHuH Ha CBETOINO]T CBETOBBIX
BOJIH pa3HOM JUIUHEL. VccinenoBaTh SIBJICHHE BOSHUKHOBCHHSI
(OTOTOKA B OCBEIIAEMOM CBETOAMO/IC, H3yYHB 3aBUCHMOCTD CHIIBI
(hOTOTOKA B OCBEIIAEMOM CBETOJIMOJIC OT HAMPSKCHUS HA IPYTrOM
CBETOJINO/IC, BBITIOJIHSIONIEM POJIb UCTOYHHUKA CBETA U
WHTEPIPETHPOBATH IMOTYICHHBIE pe3ysbTaThl. ONpeaensiTh
yCJIOBHE BO3HHUKHOBEHUS (POTOTOKA B OCBELIAEMOM CBETOIUO/IC
(TOK BO3HUKAET TOJILKO ITPH OCBEIIEHUH €T0 CBETOIMOIOM C
JUTMHOW BOJTHBI, MEHBIIICH WIIM PAaBHOMW JJTMHE BOJIHBI, HA KOTOPYIO
paccuymTaH OCBEUIaeMblil CBETOANON). VICIIoIb30BaTh CBETOIMOIBI
pa3HBIX I[BETOB (KpacHBIE, 3eJIeHbIE U CUHUE), Ta00paTOpHBIi OJI0K
MUTaHus, MybTUMeTp. Pemate 3amaun Ha poTodddext

Hroro mo pasgery

Of1ee KOJINYECTBO YaCOB MO
nporpamme

34
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10 kace
No 11/ Tea 3aHsTHS Yucno [ara DNEeKTpOHHBIC IU(PPOBHIS
yacoB | (Hexneuns) 00pa3oBaTebHbIE PECYPChI
1. DKCHEpUMEHT M TEOpHsl B Tpollecce IMO3HaHUs mpupoasl. HaOmonenue u 1 1 Hemens | https://phys-ege.sdamgia.ru/prob-catalog
sKcriepuMeHT B ¢usuke. CriocoObl m3mMepeHus (GU3MUECKUX BEITUIUH http://olphys.org/img/static/news/10-2_11-
2.pdf
2. [lorpemHocTrt  m3MepeHudt  Qusmueckux  BenuyuH  (aOCoNIOTHAsT | 1 2 "Henensa | https://phys-ege.sdamgia.ru/prob-catalog
OTHOcHTEeNbHasA). [ unore3a. @u3nuecKuii 3aK0H, TPaAaHUIIbI €T0 MPUMEHUMOCTH http://olphys.org/img/static/news/10-2_11-
2.pdf
3. OrnpeneneHre NOrpemHoCcTed NpsAMbIX U3MEPEHUI MO 33JaHHBIM pe3ylbraTaM 1 3 Hemens | https://phys-ege.sdamgia.ru/prob-catalog
U3MEPEHNUN
4, [TpreMbl OLIEHKH TOTPEITHOCTEH KOCBEHHBIX U3MEPEHUI 1 4 nemens | https://phys-ege.sdamgia.ru/prob-catalog
5. [TpubGopHbIe MOTPENTHOCTH, CTyYalHbIe U CUCTEMAaTHYECKUE MOTPEITHOCTH 1 5 menens | https://phys-ege.sdamgia.ru/prob-catalog
6. [lepemenienue, CKOPOCTh U YCKOPEHHE MaTepUaIbHON TOYKH, UX MPOEKIUH Ha 1 6 Henena | https://phys-ege.sdamgia.ru/prob-catalog
OCH CUCTEMBI KoopauHaT. CI0KEeHUE NEPEMEILICHHI U CII0KEHUE CKOPOCTEH. https://vos.olimpiada.ru/upload/files/Arhive
_tasks/2022-23/reg/phys/tasks- maxwell-7-
prak-reg-22-23 .pdf
7. JIBrokeHue Tena, OpOIIEHHOTO TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh 1 7 nenmens | https://phys-ege.sdamgia.ru/prob-catalog
KOOPJIMHAT, CKOPOCTM M YCKOPEHHMS MarepHuaJbHOM TOYKM OT BPEMEHH. https://vos.olimpiada.ru/upload/files/Arhive
Kunemarnyeckue n3mepeHus JaJbHOCTH TOJIETa, pacyeT HadaJbHOM CKOPOCTH _tasks/2022-23/reg/phys/tasks- maxwell-7-
(paKTHKyM) prak-reg-22-23 .pdf
8. Metoapl M mOpueMbl TMPOBEAEHUS NPSIMBIX U KOCBEHHBIX H3MEPEHUM 1 8 Hemens | https://phys-ege.sdamgia.ru/prob-catalog
reOMETPUUYECKUX BEIMYUH (JJIMHA, YTOJl, IJIOLIa]lb, 00BEM)
9. I'paduueckoe mpencraBieHre 3aBUCUMOCTEN (U3NYECKUX BEIUYHH JPYT OT 1 9 Henensa | https://phys-ege.sdamgia.ru/prob-catalog
npyra. JluHelHass 3aBUCHUMOCTh. YIIOBOM KOA(Q@HUIMEHT U CcBOOOIHOE
cllaraeMoe JJMHENHOM 3aBUCHMOCTH
10. I'paduku SKCTIEpUMEHTAIBHBIX 3aBUCHMOCTEl. [ padrueckas 00paboTKa JaHHBIX 1 10 Henens | https://phys-ege.sdamgia.ru/prob-catalog
11. I'paduueckoe mpencraBieHre 3aBUCUMOCTEH (PU3NYECKUX BEIUYHUH APYr OT 1 11 Henena | https://phys-ege.sdamgia.ru/prob-catalog
npyra. HenuueiiHas 3aBUCUMOCTB U €€ JIMHeapu3aIus
12. O06paboTka HEMMHEWHBIX 3aBUCUMOCTEH: JTMHEApHU3aIHsl, TIOACYET TUIOIAAN MO 1 12 menens | https://phys-ege.sdamgia.ru/prob-catalog
rpaduKoM, TOCTPOSHHE KacaTeIbHBIX K rPpaQuKy
13. PaBHOMEpHOE M HepaBHOMEpHOE MpsiMoiuHEHoe nBmxkeHue. KoopnauHara, 1 13 nenens | https://phys-ege.sdamgia.ru/prob-catalog
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14. N3mepenne 3aBUCMMOCTH KOOPAMHATHI TPAHUIBI OOJACTH HAMOKaHUS OT 1 14 wenens | https://phys-ege.sdamgia.ru/prob-catalog
Bpemenu. Jlnneapusanus 3aBUcUMOCTH. [IpakTukym

15. Cuna. HM3mepeHue CcUIbI JTUHAMOMETPOM. YIPYrHe€ M YaCTHUYHO YIPYyrue 1 15 menens | https://phys-ege.sdamgia.ru/prob-catalog
nedopmaruu. Cuia yrpyroctu. 3akos ['yka. OTkiioHeHus ot 3akoHa ['yka. http://olphys.org/img/static/news/10-2_11-

2.pdf

16. I'mcrepesuc. PabGora cwibl Ha MajloM W Ha KOHEYHOM II€PEMEIICHHUU. 1 16 Henens | https://phys-ege.sdamgia.ru/prob-catalog
I'padmueckoe npeacraBiaeHue pabOThI CHUIIBI http://olphys.org/img/static/news/10-2_11-

2.pdf

17. AOGcom0THO TBepAoe Teno. BpararenbHoe ABHKEHUE TBEPIOTO Teila. MOMEHT 1 17 venens | https://phys-ege.sdamgia.ru/prob-catalog
CWJIBI OTHOCUTENIIbHO ocu BpauieHuss. Ilnedo cuisl. CrnoxeHue cui, https://vos.olimpiada.ru/upload/files/Arhive
MPUIOKEHHBIX K TBepAoMy Teny. LleHTp TsbkecTu Tena. YCaoBusi paBHOBECHUS _tasks/2022-23/reg/phys/tasks- maxwell-7-
TBEPAOro Tena. Peruar prak-reg-22-23.pdf

18. Haxoxxnenme maccbl JUHEHKM M INNPHUIIA C TOMOINBIO YpaBHOBEIIMBAHUSA 1 18 Henens | https://phys-ege.sdamgia.ru/prob-catalog
phlyara (IpakTHUKyM)

19. WNmnynbe cuibl U1 U3MEHEHHE HUMITylIbca Tejla. 3aKOH COXPaHEHUsS UMILYIbCa. 1 19 nenens | https://phys-ege.sdamgia.ru/prob-catalog
Kunernueckast sHeprusi MarepuaibHON Touku. Teopema 00 W3MEHEHUH http://olphys.org/img/static/news/10-2_11-
KMHETUYECKOW  DHEpPruM  MarepuanbHoM  Touku. [loTeHumaneHble U 2.pdf
HernoTeHInanbHble cuibl. [loTeHnmansHas sHeprus. I[loTeHnmanbHas sHeprus
TeJla B OJHOPOHOM T'paBUTAIMOHHOM TToJie. CBsi3b pabOThl HEMOTEHITUATBHBIX
CHJI C U3MEHEHHEM MEXaHMYECKON SHEPriUH CUCTEMBI Tell.

20. 3aKkOH COXpaHEHUsT MEXaHMYECKOW DHEpPruu. YIOpyrue ¢ HEynpyrue 1 20 menens | https://phys-ege.sdamgia.ru/prob-catalog
CTOJIKHOBEHMs. BHyTpeHHsss oHeprus Ttena. M3mepenue kordduimenra https://vos.olimpiada.ru/upload/files/Arhive
SHEPreTUUECKUX MOTEPh MPU OTCKOKE IIapHKa OT MOBEPXHOCTH (IIPAKTUKYM) _tasks/2022-23/reg/phys/tasks- maxwell-7-

prak-reg-22-23 pdf

21. KomuuectBo Ttemmotel.  TeruioeMkocTh Tema.  YaenbHas W MOJsIpHAs 1 21 wenend | https://phys-ege.sdameia.ru/prob-catalog
TEIUIOEMKOCTH  BeLeCTBA. YpaBHEHHE TeruioBoro OanaHca. TemmoBoe
paBHOBecHE

22, OnpeneneHye TEMI0EMKOCTH TBEPJOTO Tela (IPaKTHKYM) 1 22 nenens | https://phys-ege.sdamgia.ru/prob-catalog

23. JlaBrnenue, obbeM, TeMmIieparypa, KOJIMYECTBO BellecTBa. MaeanbHblil ras. 1 23 wenens | https://phys-ege.sdamgia.ru/prob-catalog

VYpaBaenne MenneneeBa—Kunanelipona. ['a3oBble 3akoHbI. ['a30BbIi TEPMOMETP

http://olphys.org/img/static/news/10-2_11-
2.pdf
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Ne /i1 Tena 3aHSTIS Yucno [ara DNeKTpOHHBIE IIUPPOBBIE

yacoB | (Hemeins) 00pazoBaTebHbIE PECYPCHI

24, W3mepeHne TeMnepaTypsl pyK KCIIEPUMEHTATOpa U JaBJICHUS, KOTOPOE MOTYT 1 24 nenens | https://phys-ege.sdamgia.ru/prob-catalog
CO3/aTh €T0 JIETKHE (MMPAKTUKYM)

25. Hedopmaruu tBepaoro tena. Pactsokenue u ckarue. Monyns FOura. Yopyrue 1 25 menens | https://phys-ege.sdamgia.ru/prob-catalog
u Heynpyrue paedopmaruu. llpenen ynpyrux nedopmaruii. 3akoH ['yka. https://vos.olimpiada.ru/upload/files/Arhive
MoMEHT cuiibl OTHOCUTENIBHO OcH BpamieHud. Ilnedo cunbl. VYenoBus _tasks/2022-23/reg/phys/tasks- maxwell-7-
paBHOBECHS TBEPJIOTO Tea. Peryar prak-reg-22-23.pdf

26. D¢ dexTuBHbI  KOOPOUIMEHT KECTKOCTH CcUCTeMbl. OmnpeneneHne MO 1 26 venens | https://phys-ege.sdamgia.ru/prob-catalog
IOHra mnpoBonoku ¢ momoimibto pberuara. OmnpeneneHue Tmpeaena yIpyroi
nedopmaruu (IpaKTHKYM)

27. [ToBepxHocTHOE HarspkeHue. KoadduimeHT NOBEPXHOCTHOTO HATSKCHUS. 1 27 menens | https://phys-ege.sdamgia.ru/prob-catalog
Cunia moBepxHOCTHOTO HaTspkeHUsl. Kamwsipaeie siBneHus. [laBnenue mon http://olphys.org/img/static/news/10-2_11-
WCKPHBIICHHON TMOBEPXHOCThIO Jkuakoctu. Dopmyna Jlammaca. H3mepenue 2.pdf
Kod(QHIIMEHTA TOBEPXHOCTHOTO HATSHKEHUSI METOZIOM OTpPHIBA (TIPAKTUKYM)

28. Haceimennsle W HeHachlieHHbIE  mapbl. KadecTBeHHass 3aBHUCHUMOCTh 1 28 wenend | https://phys-ege.sdamgia.ru/prob-catalog
IJOTHOCTA W JIaBJIGHUWSA HACBHIIICHHOTO Tapa OT TEMIepaTypbl, HUX http://olphys.org/img/static/news/10-2_11-
HE3aBUCHUMOCTh OT 0O0be€Ma HAaChIIIEHHOITO TMapa. BaXHOCTh BO3ayXa. 2.pdf
AOCOIMOTHAasT M OTHOCHTENIbHAs BIAXHOCTb. OTmpeneneHne TOYKH POCHI
(IpakTUKyMm)

29. DnexTpuuecKui 3apsaa. DiekTpudeckoe nose. HanpseHHOCTh ¥ MOTeHIHAaN 1 29 nenens | https://phys-ege.sdamgia.ru/prob-catalog
NEKTPUYECKOTO MoJIsl. Pa3HOCTH MOTEHIIMANIOB U HanpsbkeHue. Msmepenne http://olphys.org/img/static/news/10-2_11-
HanpspkeHus. BonbtMerp. KongeHcarop. DnekTpoeMKoCTh KOHAEHCATOPA. 2.pdf
[TapayienbHO€E M OC/IEA0BATENIbHOE COETUHEHHE KOHIEHCAaTOPOB

30. DnexTpuyuecKu 3apsii. DiekTpuueckoe nosne. HampspkeHHOCTh M MOTEHIMAN 1 30 menmens | https://phys-ege.sdamgia.ru/prob-catalog
ANEKTpUUECKOro nojsi. Pa3nocts noteHnuanos u Hanpspkenue. JJ]C uctounmka http://olphys.org/img/static/news/9-5_10-
ToKa. l3Mepenne HanpskeHus. Bonstmerp S.pdf

31. DnexkTpuyeckoe compoTuBieHne. 3akoH Oma a1 TOJHOW  (3aMKHYTOM) 1 31 megens | https://phys-ege.sdamgia.ru/prob-catalog
anekTpuyeckoil nenu. KoHaeHcaTtop B IlenmM MOCTOSIHHOTO ToKa. M3ydeHue
rpolecca pa3psiIKi KoHAeHcaTopa (MPakTUKYM)

32. Cuna toka. HampspkeHue. 3akoH Oma Juisl ydacTKa LEMU. OJNEKTPHUECKOE 1 32 nenens | https://phys-ege.sdamgia.ru/prob-catalog

COITPOTUBJICHHUE. 3aBUCUMOCTH COIIPOTUBJICHUSA OAHOPOAHOIO IMPOBOJHHUKA OT
€ro UIMHBI W IJIoH[aayd MOIICPCYHOro CCUCHUA. VinenbHOE COIIPOTUBJICHUC
BCIICCTBA. Onpez[eneHHe YACIBbHOI'O COIIPOTHUBJIICHUSA Marcpuajlia ITPOBOJIOKH

(IpaKTHKYyM)

http://olphys.org/img/static/news/9-5_10-
5.pdf
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Ne /i1 Tena 3aHSTIS Yucno [ara DNeKTpOHHBIE IIUPPOBBIE
yacoB | (Hemeins) 00pazoBaTebHbIE PECYPCHI
33. [TomynpoBOAHHKHY. CobcTBeHHAS u IpUMECHAS MIPOBOJIUMOCTH 1 33 memens | https://phys-ege.sdamgia.ru/prob-catalog
HOJYITPOBOTHUKOB.
34. CpoiicTBa p-n-niepexoma. IlomynpoBomHuKOBBIA 1uon. 3mepeHune BOJBT- 1 34 menmens | https://phys-ege.sdamgia.ru/prob-catalog
aMIIEPHOM XapaKTEPUCTUKH MOIYITPOBOJHUKOBOTO AH0/A (TIPAKTHKYM)
Hroro 34
11 kaacc
No /11 Tena 3aHsTHs Yucno Hara DNeKTpOHHBIE IU(PPOBBIE
4acoB (Hemens) o0pa3oBaTeIbHbIE PECYPChI
1. MaruutHoe nosne. Bexkrop mMarHuTHOM uHAykuuu. [IpuHiun cyneproszuuuu 1 1 Hegena | https://phys-ege.sdamgia.ru/prob-catalog
MarHUTHBIX NoJsied. JIMHMM MarHUTHON MHIAYKIMH. MarauTHOE 1OoJe KaTyIuKy http://olphys.org/img/static/news/9-5_10-
C TOKOM S.pdf
2. OreHKa BEWYUHBI TOPU3OHTAIBHON COCTABIISIFOIICH MAarHUTHOW WHIYKIIHH 1 2 genensa | https://phys-ege.sdameia.ru/prob-catalog
MarHUTHOTO nouist 3emiin (IPaKTUKYM)
3. MarguTHoe 1oJje IOCTOSHHOIO MarHuTa 1 3 uenensa | https://phys-ege.sdamgia.ru/prob-catalog
4, N3mepenune 3aBUCMMOCTH BEIMYMHBI MATHUTHON MHAYKIIMM MAarHUTHOTO ITOJIS 1 4 genens | https://phys-ege.sdamgia.ru/prob-catalog
MarHuTa OT PacCTOSTHUS
S. MaruutHoe nose B Beniectse. DeppomarHeTuku. MarHUTHBINA TUCTEPEZNUC 1 5 Henmens | https://phys-ege.sdamgia.ru/prob-catalog
6. Habnronenne MmarHuTHOrO rucrepesuca (MpaKkTUKYM) 1 6 Hegens | https://phys-ege.sdamgia.ru/prob-catalog
7. ITocTosiHHBIN TOK, cuila AMIiepa (ee HarpaBlIeHHE U MOJYJIb) 1 7 Henmens | https://phys-ege.sdamgia.ru/prob-catalog
8. DONEeKTPO/IBUTATelh ~ MOCTOSHHOTO  TOKa, JWHAMO-MalldHA  (TeHepaTop 1 8 memenst | https://phys-ege.sdamgia.ru/prob-catalog
MIOCTOSIHHOTO TOKA)
9. [Ipaktukym (uwacte 1). M3yuenue pabGOTBl >IEKTPOABUTATENS] U JTUHAMO- 1 9 menmensa | https://phys-ege.sdamgia.ru/prob-catalog
MaIIuHBI
10. [Ipaktukym (uyacte 2). M3yueHue pabGOThHl >IEKTPOABUTATENS] U JTUHAMO- 1 10 menens | https://phys-ege.sdamgia.ru/prob-catalog
MaIIuHBI
11. l'apmonnyeckue konebanus. MX KHHEMaTHYeCKoe, JIWHAMUYECKOE U 1 11 menmens | https://phys-ege.sdamgia.ru/prob-catalog

sHepreTuueckoe onucanue. llepwog m yvacrora konebanuid. [leprom mambx

http://olphys.org/img/static/news/9-5_10-
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Ne /i1 TeMa 3AHSTIS Yucno Jara DNeKTpOHHBIE IIUPPOBBIE
4acoB (Hemens) o0OpazoBaTebHbIE PECYPCHI
CBOOOHBIX KOJIEOAHUH MaTeMaTHYEeCKOr0 MasiTHUKA 5.pdf

12. N3ydeHne 3aBUCUMOCTH TIepHoja KoJeOaHWM JIMHEHKH Ha IWIMHAPUYECKON 1 12 memens | https://phys-ege.sdamgia.ru/prob-catalog
IIOBEPXHOCTH OT pajinyca €e KpUBU3HbI (IPAKTUKYM)

13. I"apmonnueckue konebanusi. AMIUTMTY/IA, TIEPUOJI U YaCTOTa KOJICOAHHHA. 1 13 memens | https://phys-ege.sdamgia.ru/prob-catalog
[ToHsATHE O 3aTYXAIOUINX KOJICOAHHSIX.

14. N3yyeHne 3aBUCMMOCTH aMILIUTYIBI KOJICOAHUN MPYKUHHOTO MAasSTHHKA OT 1 14 nenens | https://phys-ege.sdamgia.ru/prob-catalog
BpEMEHHU (IIPAKTUKYM)

15. [lepemeHHbIll TOK. AMIUIUTYIHOE M JEHCTBYIOIEE 3HAYCHHE CUJIBI TOKAa U 1 15 vemens | https://phys-ege.sdamgia.ru/prob-catalog
HanpspkeHus. CUHYCOMIaNbHBIN NepeMEHHbIN TOK. Pe3ncrop, KoHAeHcaTop U http://olphys.org/img/static/news/9-5_10-
KaTylIKa HWHAYKTUBHOCTH B LIENHM CHUHYCOMJAIBLHOTO IEPEMEHHOTO TOKa. 5.pdf
AKTHUBHOE M PEaKTHBHOE (EMKOCTHOE M HHIYKTUBHOE) CONPOTHBIICHHE

16. W3mepenne akTUBHOTO W PEAKTUBHOTO  CONPOTHUBICHUN  KaTyIIKU 1 16 nenens | https://phys-ege.sdamgia.ru/prob-catalog
MHAYKTUBHOCTH (IIPAaKTUKYM)

17. MexaHnudeckue BOJHBI, YCIOBUS HX pacnpocTpaHeHus. llonmepeunsie u 1 17 nenens | https://phys-ege.sdamgia.ru/prob-catalog
Mpo0JIbHBIE BONHBL. [lepron, yacTora, CKOPOCTh PacHpOCTPAHCHUS U JUTMHA http://olphys.org/img/static/news/9-5_10-
BOJIHBL. OTpakeHue, IpeaoMiIeHre, HHTepdepeHIHs U AUPPAKIHS BOJIH. 3BYK S.pdf
Kak MexaHuueckas BosHa. CkopocTh 3ByKa. [ poMKocCTh 3Byka. BricoTa ToHa.

O6eptonsbl. TemOp 3ByKa

18. OcuuorpaMMa 1 CHEKTP ITTACHBIX 3BYKOB (ITPAKTHUKYM) 1 18 Henens | https://phys-ege.sdamgia.ru/prob-catalog

19. Crosiune MeXaHU4eCKUE BOJTHBI 1 19 Henens | https://phys-ege.sdamgia.ru/prob-catalog

20. M3ydeHue criekTpa 3ByKa JIMHEHHOTO pe3oHaTopa (MIPaKTUKYM) 1 20 nenens | https://phys-ege.sdamgia.ru/prob-catalog

21. W3mepenune mokazarens MpPeIOMIIEHUS IJIOCKONMApaUIeIbHOM  IJIACTHHBI 1 21 nemens | https://phys-ege.sdamgia.ru/prob-catalog
(IpakTUKyM)

22, W3mepenune mnokaszarenss OPEOMIICHHS MPU3Mbl MO MHUHUMAJIbHOMY YLy 1 22 nepens | https://phys-ege.sdamgia.ru/prob-catalog
OTKJIOHEHHsI JIa3€PHOTO Jiy4ya (IPAKTUKYM)

23. [Ipumenenue 3¢ dekTa MoJIHOro BHYTPEHHETO OTPAKEHHSI B UBMEPEHMSIX 1 23 Hepens | https://phys-ege.sdamgia.ru/prob-catalog

24, W3mepenune nokazarens MpeoMIICHUs IPU3MbI C TOMOIIIbIO HAOIIOACHUS yTiia 1 24 nenens | https://phys-ege.sdamgia.ru/prob-catalog
MIOJTHOTO BHYTPEHHETO OTPAKEHHS

25. [IpoBepka QopMynbl TOHKOM JMH3bI C TOMOIIBI0 MeETOAAa Mapajakca, 1 25 Henmens | https://phys-ege.sdamgia.ru/prob-catalog
IIPUMEHEHHOTO JJIsl ONpe/IeNeHHsI OJIOXKEeHUsI M300paXKeHus!

26. PacceuBaromue mmu3bl. Tonkas nuH3a. DOKyCHOE PacCTOSHHME W ONTHYECKAS 26 wenens | https://phys-ege.sdameia.ru/prob-catalog

CHJia TOHKOM JIMH3EL. <I)opMyJ1a TOHKOM JIMH3BI. X0 JIy4da, nIpomeamero JUH3y

http://olphys.org/img/static/news/9-5 10-
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Ne /i1 TeMa 3AHSTIS Yucno Jara DNeKTpOHHBIE IIUPPOBBIE
4acoB (Hemens) o0OpazoBaTebHbIE PECYPCHI
IOl NPOU3BOJBHBIM YIIOM K €€ DIaBHOW omnruyecko ocu. Iloctpoenue 5.pdf
M300paKEHUI TOYKH M OTPE3Ka MPSMOW B COOMPAIONIMX M PACCEHBAFOIINX
JUH3aX U UX CHUCTEMax
217. N3mepenne GoKyCHOTo pacCTOSHUS pacCEHBAIONIEH JTMH3bBI 1 27 nenens | https://phys-ege.sdamgia.ru/prob-catalog
28. Wntepdepennus cBeta. KorepeHTHbIe HCTOYHHMKH. YCIOBUS HAOIIOACHUS 1 28 menens | https://phys-ege.sdamgia.ru/prob-catalog
MakCHMyMOB W MHHHMYMOB B HWHTEp(EPEHIIMOHHON KapTHHE OT JABYX http://olphys.org/img/static/news/9-5_10-
KOTE€PEHTHBIX HWCTOYHHUKOB. [IpuMepbl KiIaccHuecKuX HWHTEp(EepEeHITMOHHBIX 5.pdf
CXeM
29. OnpeneneHre AJIMHBI BOJIHBI JIJA3EPHOTO U3JTyYEHUS C TOMOIIBIO cxeMbl FOHra 1 29 nepens | https://phys-ege.sdamgia.ru/prob-catalog
30. W3yuenne coekTpa cBeTa  pa3IUYHBIX  HCTOYHHUKOB C  MOMOIIBIO 1 30 genensa | https://phys-ege.sdamgia.ru/prob-catalog
TU(PPAKIMOHHON PEIICTKH MTPAKTHKYM)
31. CBeToano/, MHTEHCUBHOCTD M3JIy4eHus, (DOTOH, SIIEKTPOH 1 31 "wenens | https://phys-ege.sdamgia.ru/prob-catalog
32. Uccnenosanne 3aBUCUMOCTH UHTEHCHUBHOCTHA CBEUEHHUS CBETONMOLA OT CHIIBI 1 32 "wenensa | https://phys-ege.sdamgia.ru/prob-catalog
IIPOTEKAIOLIETO YEPE3 HErO TOKA (ITPAKTUKYM)
33. OHeprus u wumnyiasc ¢orona. Dorodrpdexr. 3akonsl (doTtorddekra. 1 33 menens | https://phys-ege.sdamgia.ru/prob-catalog
VYpasuenue Ditnmreitna ais poroaddexra. «KpacHas rpanuiay Gororddexra
34. HaGmronenne n30uparenbHOCTH BHYTpeHHEro (oro3ddexra K JIMHE BOJIHBI 1 34 menens | https://phys-ege.sdamgia.ru/prob-catalog

cBeTa (IIPAKTUKYM)

Hroro

34
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JIMTEPATYPA U DJIEKTPOHHBIE PECYPCbI

IIpuka3 MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoni deneparnuu ot 17 mast 2012 . Ne 413
«O06 yTBepkaeHUU (peepanbHOTO0 TOCyIapCTBEHHOTO 00pa30BaTENbHOrO CTaHAApTa CPEAHEro
obmero odbpazoBanus» (3apeructpupoBan MunroctoMm Poccun 7 utons 2012 1. Ne 24480).

[Ipukaz MunucrepcrBa npocsemenust Poccuiickoit @enepanun ot 12.08.2022 Ne 732 «O
BHECEHUU M3MEHEHMH B (efepaibHbId rOCyJapCTBEHHBIM 00pa3oBaTeNbHBIN CTaHAAPT CPEIHEro
obmiero 00pa3oBaHMsA, YTBEPXKACHHBIH TNpuKa3oM MuHHCTEpCTBA 00pa3oBaHUS M HAyKH
Poccuiickoit ®eneparun ot 17 mas 2012 . Ne 413» (3apeructpupoBan Munroctom Poccun
12.09.2022 Ne 70034).

[Ipuka3 MunuctepcrBa npocsemeHus Poccuiickorr Pepepanmm ot 18.05.2023 Ne 371 «O6
yTIBEepXKIeHUN (heaepasibHOi 00pa30BaTeIbHONM MPOTrpaMMBl  CpeqHEero oOmero o0pa3oBaHU»
(3apeructpupoBan Muntoctom Poccun 12.07.2023 Ne 74228).
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