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HOACHUTEJIBHAA 3AIINCKA

Hacrosimas pabouas nporpamMmma Kypca BHEYPOUHOU AEATEILHOCTH «OCHOBBI
(PU3NYECKOTO AKCIIEPUMEHTA» (Jajice — MporpaMMa) pazpadoTaHa B COOTBETCTBUH
¢ TpeOoBaHUSMU (PerepaTbHOr0 TOCYIAapCTBEHHOIO 00Pa30BaTEIBbHOIO CTaHAAapTa
cpenHero obuiero odpazopanus (manee — OI'OC COO) [1, 2] u HampapiieHa
Ha OpraHu3anui o0y4eHWs B (PU3MKO-MATEMATHYECKOM MPO(QUIIE B COOTBETCTBUHU
¢ TpeOoBaHMsMU (eaepaabHOil 00pa30BATENbHOW MPOrpaMMbl CPEIHErO OOIIEro
oopazoBanus (POIT COO) [3].

Peanuzanus mporpaMMbl MOKET COACHCTBOBATH TOCTHXKEHUIO OOYYAOIMMUCS
IaHUPYEeMBIX  pe3ysbTaToB  OCcBOcHMsT @DOII COO, pa3BUTHIO JMYHOCTH
oOyyvaromuxcs, (OPMUPOBAHUIO M YAOBJIETBOPEHUIO WX COLHUAIBHO 3HAYMMBIX
WUHTEPECOB W MOTPEOHOCTEH, camopeanu3aluuy OOYYAOIMXCS YEPE3 y4dacTHe
BO BHEYPOUHO# esTebHOCTH. OAHOM U3 BO3MOKHBIX (POPM pealiu3aliii mporpaMMbl
ABIISIETCS  KPY>KOK. [IporpaMma MOKET pealu30BBIBATECS — 00pA30BATEIBHOM
OpraHu3auueil CamOCTOSTENBHO JUO0 HAa OCHOBE B3aUMOJACHCTBHS C JIPYTHMH
OpraHu3aluusIMHU, OCYILIECTRISIOUMMEI 00Pa30BaTENbHYIO AEATEIBHOCTD.

[TporpamMa Kypca BHEYPOUHOH JeATenbHOCTH «OCHOBBI  (PU3NYECKOTO
SKCIIEPUMEHTA» TNpeAHazHadeHa ans peanmsaumu B 10-11 knaccax m HanpasieHa
HA  JOCTMKEHME  COOTBETCTBYIOIIMX  PE3YJbTAaTOB,  CHOPMYJIUPOBAHHBIX
B (QeacpanbHoil paboyeil mporpamme nNo y4yeOHOMY mOpeaMery «Dusnka»
(yriyOneHHBIH YPOBEHB ).

[Tpu uzyueHnn GU3NKU HA YrIyOJIEHHOM YPOBHE pean3aliusi 3TUX MPUHIIUIOB
Oa3upyercsd Ha MCHOJB30BAHMHM CAMOCTOSITEIbBHOTO YYEHUYECKOTO 3KCIEPUMEHTA,
BKJTFOHAIOLIET0, B TOM 4YHCIE, padoThl (u3mueckoro mnpaktukyma. [lpu 3TOM
nox paboTaMu MPAKTHKyMa TMOHUMAETCS CaMOCTOSITENIBHOE MCCIEI0BAHUE, KOTOPOE
IPOBOJUTCS TO PYKOBOJCTBY CBEPHYTOro, OOOOLIEHHOrO BHJAA O€3 MOIIAaroBOH
WHCTPYKIMHU. B pe3ynbrare odecneunBacTcs OBIAJCHUE O0YyUYAIOIUMUCS YMEHUSIMHA
OPOBOAMTH MPSMbIE U KOCBEHHBIE U3MEPEHUS, CCIIE0BAaTh B3aUMHbIC 3aBUCUMOCTH
IBYX (M3MYECKUX BEJIMYMH M OCYIIECTBIATh MMOCTAHOBKY OMBITOB MO MPOBEPKE
NPEUIOKEHHBIX TMNOTE3. Bee 3T0 cnocoOCTBYET NTOCTUKEHUIO OJHOM M3 OCHOBHBIX
nene n3ydenus (PU3MKKA Ha YPOBHE CPENHEro 00Imero oOpa3oBaHUs — OBJIAJCHUIO
O0y4YarOmMMUCS METOJAMU  CaMOCTOSTENIBHOTO TUIAHWPOBAHWS W MPOBEIACHUS
(U3MUECKUX FKCIEPUMEHTOB, aHAJIM3a U UHTEPIIPETAMU UH(POPMAIINK, ONTPEACTICHMSI
JOCTOBEPHOCTH TOJIYYEHHOTO PE3YJIbTATA.



AKTYyaJIbHOCTh ~ pEai3alliil  JaHHOW MPOrpaMMBbl  OMPEACIAETCS  TEM,
YTO €€ OCBOEHME [MO3BOJISICT OOy4YaroUMMCST Ha MPAKTHUKE O3HAKOMUTBCS
C Pa3IMYHBIMU (PU3MYECCKUMH SBICHUSMH, SKCIEPUMEHTATBHO M3YyYUTh PA3JIMYHbIC
(U3nYECKNE 3aKOHOMEPHOCTH, YINIYOUTh CBOM TEOPETUUECCKUE 3HAHWS, PA3BHUTH
UMEIOIUECST U MPUOOPECTH HOBBIC MPAKTUUYECKUE YMEHUS W HAaBBIKM B 00JIACTH
IUTAHAPOBAHUS, MOATOTOBKH, MPOBEACHUS, aHAIN3a U MHTEpIpeTauuu (PU3n4ecKoro
3KCIIEPUMEHTA.

[TporpamMa maeT oOydYarOIIMMCS BO3MOXKHOCTb MPUOOPECTH MPAKTHYECKUN
OMBIT pabOTHI C TAOOPATOPHBIM O0OPYAOBAHUEM, OBIAJIETh KOHKPETHBIMU TPUEMAMHU
UCCIICAOBATEIBCKOM  IEATEIBHOCTH  HAYMHAKOIIETO  (PU3MKA-3KCIIEPUMEHTATOPA,
c(OpMHUPOBATH HABBIKK OLEHKH MOTPEIIHOCTEH PE3yJIbTATOB H3MEPEHUS (PU3NUECKUX
BenMuMH. Peanmzanust mporpaMMbl  cO3AAcT  yCHaoBHS  Juis  (DOPMUPOBAHUS
y 00YyYaroIMXCsl HECTAHJAPTHOTO KPEATUBHOIO MBIIIJICHHS, COACHCTBYET PA3BUTHIO
WHIMBUAYATbHOCTH  CYXKIACHWH,  (OPMUPOBAHMIO  KYJIBTYPBl  OOOCHOBAHMS
COOCTBEHHOT'O MHEHUS M CBOOOIbI €0 BBIPAKEHUSI.

[Tporpamma MokeT ObITh BOCTpeOOBaHA OOYYAKOIIMMHCS, KOTOPbIE WUMEIOT
WHTEPEC U MOTUBALMIO K YTTTYOJCHHOMY U3YYEHHIO (PU3HKK M MATEMATHKH, TOTOBSITCS
K YYACTHIO B OJIMMIMAIAX IIKOJIBHUKOB M0 (PU3KKE, B pPAMKAX KOTOPBIX MPEAYCMOTPEH
MPAKTUYECKHUM TYDP.

[TporpammMa mpeciieyeT HE TOMBLKO 00pa30BaTE/IbHbIE, HO W BOCIUTATEIBHBIC
LEJN, TMOCKOJIBKY COOTBETCTBYET MJIEEC HKOJOTM3ALMM W WACE MNPUKIAAHON
HANPaBJIECHHOCTH, KOTOPBIE, B YHCIEC IPYTUX HWICH, MOJIOKEHBI B OCHOBY Kypca

¢u3ukn, nzydaemoro Ha crynenun COO.

BapuanThl peanuzanuu nporpaMmMsbl 1 ¢opMbI IPOBEICHNUS 3aHITHI

Peanmzanuss mporpamMmbl  MPEANONAracT COYETAHWE Pa3IMyHbIX  (Hopm
IPYNIOBOM pabOTHl (CAYIIAHUE JIEKIWNA, TUCKYCCHS, MOHTQX SKCIEPHUMEHTAIBHBIX
YCTaHOBOK, MPOBEACHHUE (PU3MUECKUX U3MEPEHUI MO PYKOBOACTBOM MPENOIABATEIIS )
U WHAABUAYATbHOW pPaOOTHl (BBINOJHEHUE CAMOCTOSTENBHBIX padoTr u  pador
NPAKTHKYyMa, 00pa0OTKa W HMHTEPIPETALNS PE3YJIbTAaTOB (PU3MUECKUX WU3MEPEHMIA).
Hcnone3oBanue Takux Gopm paboThl MOMOTAECT Pa3BUBATh Y 00YUYAKOUINXCS, C OIHOM
CTOPOHBI, HABBIKM BOCIPHUATHS HOBOH HMH(QOpMALMK TPHA PATUYHBIX (HopMax
€e MOJauu, a C APYroi CTOPOHBI — AKTUBHOCTh, CAMOCTOSATENIBHOCTE M TBOPUYECKOE
Hauyano. B menom peanuzauus JAaHHOM NOPOTpaMMbl  JIOJKHA  ITOJIOKUTENIBHO



CKa3bIBaThCS KaK HAa AKTyalW3aluy 3HAHW, YMEHWH M HABBIKOB OOyYarOIMXCs
B paMKax MX Npeanpo(peccuoHaIbHOM TEXHOIOrMYECKOM (MHKEHEPHOM ) MOATOTOBKH,
TaK U HA COUMAITBHOM (DOPMUPOBAHUY JIMYHOCTH 00 yHAFOLINXCA.

[TporpamMmMa Kypca paccuuTana Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takue (PopMbl padoT, KaK JICKIMH, CAMOCTOSTENbHBIE pabOThl U padOThl MPAKTUKyMA.
B xome camocCTosTeNnbHBIX padoOT O0ydYaromuecs: MOJ KOHTPOJIEM IPENOAABATENs
3aKPEIUISIIOT HOBBIE 3HAHWS, OTPA0ATHIBAIOT OMPEACTICHHBIE YMEHHS W HABbIKH. PaGoThl
NPaKTUKyMa  MOAPAa3yMEBAKOT  CAMOCTOSTEILHOE  pelieHUue  O00YdYarolmMUCs
SKCIIEPUMEHTANIBHBIX (PU3MYECKUX 3a1ad. Temarnka pa0oT MpakTHKyMa M TOPSIOK
WX CJICAOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMATHUECKOTO MJIAHUPOBAHUS (heaepaTbHOM
paboueii mporpaMMbl IO yueOHOMY TIpeaMeTy «Du3ruka» (YriyOJIeHHBbII YPOBEHB ).

[TporpamMa paccumTaHa Ha peaM3alMI0 B TEUYCHUE JBYX JIET OOy4YCHUs
B 10-11 knaccax mpu NPOBEACHWM 3aHATUHA OAMH pa3 B HeAemo o0beMoMm 1 dyac
kakaoe. [lo ycMOTpeHuio yuuTens TOPAAOK CIEAOBAHUS 3aHATUH MOXET OBITh
WU3MEHEH, @ HEKOTOPBIE MOTYT OBITh UCKITHOUYEHBI.

JlonmyckaeTcs peaji3aiust 4aCTH MPOrpaMMBbl B TEUEHUE OJHOTO YYEOHOrO rofa —
it oOyyaromuxces Toibko 10-ro wim Tonpko 11-ro kimacca. OmMHAKO B 3TOM CiIy4ae
npu pabore ¢ oOyvaronmucsa 11-ro kjmacca peKOMEHIYETCS HaYMHATh W3JI0KEHUE
yu4eOHOro Marepuajga ¢ TMPOBEICHUS 3aHATUN, HAMPABICHHBIX HA OCBOCHHE
00 y4aromMMUCs OCHOBHBIX MPUEMOB B METOJOB 00OPA0OTKH PE3YJIbTATOB (PU3NUECKUX
WU3MEPEHUIA W OLEHKM mnorpemHocteil. i 3Toro pexkoMmenayercs: 1) mpoBecTd
B Kjacce 3aHatus Ne 1, Ne 3 m Ne 5 w3 mporpammel 10-ro knacca; 2) 3amate Ha IOM
BbINOJHEHUE 3aaaHnid Ne 2. No 4 1 Ne 6 u3 mporpammsl 10-ro kinacca; 3) B JasbHERIIEM
cieaoBare nporpaMmme 11-ro knacca, HCKIIFOUMB M3 HEE, IO YCMOTPEHUIO YUHTETS,
KaKue-TuOo0 Tpu 3aHsATus (Hanpumep, Ne 16, No 17, Ne 18).

Bo3MokHO Takoke ocBoeHre o0yvatommmMucs 11-ro kinacca noinHoi nporpaMmmel
IPH YCIIOBUU MPOBEICHUS 3aHATHN 1BA pa3a B HEACIIO 00BEMOM 2 Haca KaXKI0¢€.

Psan pabor mnpakTHkymMa (Ha YCMOTPEHHE YYMTENs) MOXKET OBbITh 3aJaH
o0yvarommmcsT Ha JOM Ui CaMOCTOSITEJIBHOTO BBIMIOJIHEHUS C MOCJIEAYIOLIAM
KOHTPOJIEM U OOCYXICHUEM TOJIYYCHHBIX PE3YIbTaTOB.

B3aumocss3s ¢ (penepasbHoOii pado4eii mporpaMmmoii BOCIUTAHUS
[Tporpamma pazpaboTaHa ¢ y4eTOM pekoMeHaaluii denepaabHOi paboucii
IporpaMMbl BOCTIMTAHUS. B 4aCTHOCTH, OHA YYUTHIBACT MICUXOJIOTO-MEIaroru4ecKue

0COOEHHOCTH COOTBETCTBYIOIICH BO3PACTHON KATErOPUK O0YUYArOLINXCS.



[TporpaMmMa COOTBETCTBYET TAaKMM LEJNSIM BOCHUTAHUS  OOy4YarOLIMXCH,
KaK Pa3BUTHUE JINYHOCTH, CO3JAHUE YCIOBHM Il CaMOONPENCICHH S U COLMATH3ALIHH.

[TporpaMmMa  COACHCTBYET PpELICHHUIO CIACAYOLIMX 3a7a4  BOCHUTAHHS
o0yvarommxcs: yCBOEGHUE 3HAHWNA, HOPM, JYXOBHO-HPABCTBEHHBIX ILICHHOCTEH,
TPaguLil, KOTOPBIE BEIPAOOTANIO POCCHIICKOE O0IIECTBO; (POPMUPOBAHHUE U PA3BUTHE
JUYHOCTHBIX  OTHOLIEHWH K OTUM  HOPMaMm, LIEHHOCTSIM; MNPHOOPETEHHE
COOTBETCTBYIOILIETO ’TUM HOPMaM, HEHHOCTSM, TPAAULUSAM COLUOKYJIbTYPHOTO OIbITA
NOBEJICHUS, OOLIEHUS, MEXIIMYHOCTHBIX M COLMAIBHBIX OTHOLICHWH, MPUMEHCHHS
NOJYYEHHBIX ~ 3HAHWH, JOCTMKEHHME  JIMYHOCTHBIX  PE3YJbTAaTOB  OCBOCHUS
o0ureo0pazoBarebHOM mporpamMsl o gusnke B coorBeTcTBIM ¢ GI"OC COO.

[Tporpamma COOTBETCTBYET CIEAYIOLIMM OCHOBHBIM HAMPABIECHUSIM BOCIIUTAHMS.

1) TpynoBoe BOCIHTAHWME — BOCHHMTAHWUE YBAKEHUS K TPYAYy, TPYASIIUMCA,
pe3yabTaraM TpyAa (CBOEr0 W JAPYIMX JIOJAEH), OpWUEHTaUUsi Ha TPYIOBYIO
JESITENBbHOCTD, NOJTyYEHUE npogeccun, JMYHOCTHOE CaMOBBIPAKEHUE
B TNPOAYKTMBHOM, HPABCTBEHHO JOCTOMHOM TpPyAE€ B POCCUHCKOM OOIIECTBE,
JOCTHKCHHE BBIJAIOMIMXCS PE3YJIBTATOB B NPO(YECCHOHATBHOM ACITEIBbHOCTH.
LleneBbIMU  OpUEHTHpPAMH  SIBISIFOTCSA:  (DOPMUPOBAHWUE OCO3HAHHONW TOTOBHOCTH
K TOJYYCHHIO MPO(ECCUOHANBHOIO 00pa30BaHMs, HEMPEPHIBHOMY 00Pa30BAHMIO
B TCUECHHUE KU3HU KaK YCJIOBHMIO YCHEIIHOM MpodeccuoHanbHOM M OOIECTBEHHOMN
JESITENBHOCTH, TMOHUMAHUE CHeUU(PHUKUA camMOooOpa3oBaHus M TPOPECCHOHATBHOMN
CaMOIMOATOTOBKA B WMH(OPMALMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOIIECTBE,
TOTOBHOCTH YUWTBHCA M TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPHEHTUPOBAHHOCTH
HA OCO3HAHHBIA BBIOOP c(epbl NPoPEeCCUOHATBHOW TPYAOBOM NEATECIILHOCTH
B POCCUICKOM OOIIECTBE ¢ YUETOM JIMYHBIX )KU3HEHHBIX IJIAHOB, MOTPEOHOCTEH CBOCH
CeMbH, 00IIIECTRA.

2) DKOJIOTMYECKOE BOCIUTAaHHWE — (POPMUPOBAHHME DKOJIOTMUYECKON KYJIBTYPHI,
OTBETCTBEHHOr0, OEPEKHOTO0 OTHOLICHUS K MPUPOIE, OKPYXKAKOLIEH Cpeae Ha OCHOBE
POCCUICKMX TPAJAULMOHHBIX JYXOBHBIX LEHHOCTEH, HABBIKOB OXpaHbI, 3aLIWTBHI,
BOCCTAHOBJICHUSI TPUPOJIBL, OKpY>Karollel cpenbl. LIeneBbIM OpUEHTUPOM SIBIISIETCS
OCO3HaHWE HEOOXOAMMOCTU MPUMEHEHUS 3HAHWS €CTECTBEHHBIX M COLIMAIBHBIX HAyK
JUIL  Pa3yMHOro, OEpeXKIMBOrO MPUPOJIONOJb30BaHUS B OBITY, OOLICCTBEHHOM
NPOCTPAHCTBE.

3) LIeHHOCTH HAYYHOT'O MO3HAHUS — BOCIIMTAHUE CTPEMJICHUS K IOZHAHUIO Ce0sl

W JpYyrux JHOACH, MpUpoAbl M OOLIECTBA, K TMOJYYCHUIO 3HAHWNA, KAaYECTBEHHOIO
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00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M OOLICCTBEHHBIX MOTPEOHOCTEN.
LleneBbIMU OpUEHTHpPAMU  SIBJISIOTCS:  (POPMUPOBAHUE JEATEIBHO BBIPAKEHHOIO
NIO3HABATEIILHOIO MHTEpPeca B OONacTH (PU3MKM C y4YETOM CBOMX WHTEPECOB,
CIOCOOHOCTEH, NOCTHXKECHUH, TIOJYYEHHE MPEACTABICHUIA O COBPEMEHHOM HAy4YHOM
KapTHHE MUpa, O JOCTWIKEHHMAX HAYKH W TEXHHUKW, O 3HAYECHUHM HAyKU B JKU3HH
POCCHIACKOro 00IIECTBA, 0OECIIEUEHUN €ro O€30MacHOCTH, MPUOOPETEHHUE HABBIKOB
KPUTHUYECKOTO MBILUIJICHAS, ONPEIECICHHAS JOCTOBEPHOH HAYYHOH MH(POpPMALUK
U KPUTHUKH AaHTHUHAYYHBIX [PEACTABICHUNA, pa3BUTUE W NPUMEHEHUE HABBIKOB
HAOMIOJICHNUS, HAKOIUICHUS W CHUCTEMaTu3aluu (AKTOB, OCMBICICHHS OINbITa

B eCTeCTBeHHO-HaquOﬁ obnactu IMO3HAHUSA, UCCIEI0BATEIBLCKON ACATEIbHOCTH.

Oco0enHocTH paGoThl y4UTEISI O POrpaMMme

[Ipu peanmm3anMu OaHHOW MPOTPaMMBbl 33Ja4a YYHTENSl COCTOMT B TOM,
yTOOBl CO3/1aTh YCJOBHS Ui YCBOCHHS OOYYAIOIIMMHUCA HOBBIX 3HAHWM,
OpuOOPETEHMsT UMH HOBBIX YMEHUI W 3aKpEIJICHUS. HABBIKOB, HEOOXOAUMBIX
JUTSL TPOBEACHHS (PU3NUECKUX SKCIIEPUMEHTOB M aHAJIM3a MOJTYYCHHBIX PE3YJIbTaTOB.

JUta pewieHust 3TOH 3a1a4d HEOOXOAMMO HAIMYME B KaOMHETE (PU3UKH
000pyIOBaHMs, KOMIUICKTYIOIIMX W PACXOAHBIX MAaTCpPHAIOB, TPEOYIOMIMXCS
JUIE  TPOBEACHUS CaMOCTOSTENBHBIX PAdOT W paboT mnpaktukyma. [lepedeHb
npeajgaraeMbix  pabor  copMupoBaH  TakuM ~ 00pa3oM, UYTO  MOATOTOBKA
K WX TMPOBEICHUIO HE JOJDKHA BBI3bIBATh CYIIECCTBCHHBIX 3aTPYJAHCHUNA —
BCE HEOOXOIMMOE IJisl pealii3allii MpPOrpamMMbl, KaK MPaBWiIo, JUOO0 HAXOAMUTCS
B KaOuHeTe PU3MKH, JTMOO TOCTYIHO B MOBCEIHEBHOM OBITOBOM OOMXOJIE.

[lepen HauajioM 3aHATHIA  YYMTENH0 PEKOMEHIYETCS  CaMOCTOSITEIBHO
BBIMOJIHATh BCE TEOPETUUYECKUE 33JaHMs, CaMOCTOATENbHBIE PaboThl M PpabOTHI
NPAKTHKYMA, KOTOPBIE AOLKHBI OYAYT BBIMTOJIHITH 00y4arOIUeECs. JTO JACT YUUTEIIO
BO3MOKHOCTb HE TOJIBKO BBIIBUTH BO3MOXKHBIE TEXHHYECKHE MPOOJIEMBI,
HO WM MOJYYUTh KOHTPOJIbHBIC PE3YJbTAThl U3MEPEHHA M MX 0OPaOOTKH, KOTOPBIE
NOHAM00ATCA Uil JAJIbHEHINEH NPOBEPKM MPABHIILHOCTHA BBIMOJHEHUS PpadboOT
00 y4arOIIMMHUCS.

[TocKOJIbKY OJHMM W3 TJIABHBIX PE3YJIbTATOB Pal0OTHI YUMTENS B pPaMKax
BHEYPOUYHOM NEATEIBHOCTH SBJISIETCS TMYHOCTHOE PA3BUTHE O0YUYAIOLINXCS, YUUTEIIO
PEKOMEHIYETCSl MPU TMPOBEACHUM 3aHATHIA MO MPOrpaMMe aKTMBHO Y4YacTBOBATh
B JCATEIBHOCTH  OOy4YarIIMXCA, KOHTPOJIMPOBATh XOJ  BBIMOJHCHUS WMH

SKCIICPUMCEHTAIbHOW paboThl, HAMpaBisATh W KOPPEKTHPOBATb WX JCHCTBUA,
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CBOEBPEMEHHO  yKa3piBaTb HA  OWMOKM W HEAOUYETH,  TMOJICKa3bIBAThH
U JIEMOHCTPUPOBATh MPABWJIbHBIC CIOCOOBI BBHIMOJHEHUS MPAKTUYECKOH padoThl,
00Cy»aarh MPUYMHBI U BO3MOXKHBIC TIOCIEACTBUSL AONYCKaeMbIX omKrOoK. Bo BpeMs
3aHATUI ~ HEOOXOIMMO  TMOJIEPKUBATHL  JTOOPOKENATEIbHYIO armochepy
COTPYAHHYECTBA.

Yuurento ciaemyeT  yuMThIBaTh, YTO JIOTMKA OCBOCHHS  IPOrpamMMbl
NPEANOIAaracT MOCIEA0BATENBHOE N3YUYEHUE Marepuaia — CHadajna oOydarommecs
JOJKHBI OCBOUTH 0A30BbI€ TPUEMBI M METOJIbI MPOBEACHUS (PU3NYECKUX U3MEPEHUI
¥ 00pabOTKK TOIYYaEMBIX PE3YJIbTATOB, & YXKE 3aT€M MPUMCEHITh WX HA MPAKTUKE
0 CXEME «OT MPOCTOr0 K CIOKHOMY». [loTOMy mpuMepHas cxema MpOBEICHUs
3aHATHNA IO MPOrPaMME MOKET OBITh CJICTYFOIICH:

1) OOBICHEHHE TEOPETUUECKOIO MaTepuaa o TeMe;

2) TOArOTOBKA K BBIMOJHEHUIO CAMOCTOSTENILHOM paboTel Wau  paboThI
NPAKTHKYMa — OOCYXICHUE 3aJaHMsl, YCTPOWCTBA HKCIEPUMEHTAIBHON YCTAHOBKH,
HEOOXOAMMOr0 TEOPETHUYECKOr0 Marepuana, MNPHEMOB W METOJIOB  MPIMBIX
SKCIEPUMEHTAIBHBIX U3MEPEHHI, CIOCOO0B MX 00PabOTKM M OLICHKHM MOTPEIIHOCTER
N3MEPEHHUIA;

3) MmpoBEIEHUE CAMOCTOATENBHOM PA0OTHI UM paOOThI MPAKTUKYMA, KOHTPOJIb
MPaBUJILHOCTU TIPOBEACHUS U3MEPEHHUIA;

4) o0paboTKa  MOJYYECHHBIX  3KCIEPUMEHTAIBHBIX  JAHHBIX,  OLECHKa
ITOI'PEITHOCTEN;

5) oOcyxnaeHue pe3ysibTaroB 00paOOTKM MOJIYYEHHBIX SKCIEPUMEHTATbHBIX
JAHHBIX U MPOBEPKA UX MPABUIBHOCTH.

B cnydae HEXBATKM BpEMEHM HA PEATM3ALMIO B KJIACCE MYHKTA 4 JTAaHHON CXEMBI
PEKOMEHIYETCS  MPEAJIONKUTh  OOYYArOIMUMCSl  BBIMOJIHUTH  COOTBETCTBYIOLIME
JNCHCTBHS J0Ma, a MYHKT S5 pealn30BaTh B HAYale CIACAYIOLICTO 3aHATHS,
00 TMPOBECTH HEOOXOAMMBIE OOCYXACHHS C OOYYarOIIMMHUCS B  MOPSIKE
VHIUBUAYATbHONW padOThL



COJEPKAHUE KYPCA BHEYPOUHOII JESITEJILHOCTH
«OCHOBBI ®HU3NYECKOI'O DKCIIEPUMEHTA
(@U3NKO-MATEMATHYECKHIA IPO®UIb)»

10 KUIIACC

3ansiTue 1. IlorpemiHOCTH B 3KCNIEPUMEHTE

Jlekyua «llorpemiHOCTH OpsAMBIX W3MepeHHily. OOcykaaeTcss OpUpoaa
BO3HMKHOBEHUS MMOIPELIHOCTEN, METOIBI UX MUHUMU3ALMU U OLICHKH.

Jlekyusa «llorpentHOCTH KOCBEHHBIX HW3MEpPEHM». OOCYKIarTcs METOBI
U TIPUEMBI OL[EHKH NOTPELTHOCTEN KOCBEHHBIX H3MEPEHU.

Hcnonvszyemvie mamepuaner: [4], yacts 1.

3ansTue 2. OueHka NorpenHocTeil NPsIMbIX H KOCBEHHBIX H3MepeHH i
Camocmoamenvnasa paboma «OUEHKA TOTPEITHOCTEN KOCBEHHBIX U3MEPECHUI

0 Pe3yabTaTaM MPSIMBIX U3MEPEHUIY.

3ansstne 3.  Ycpeanenme — m3Mmepenmii.  Ciy4aiiHas — NOTpPelIHOCTb.
Kunemaru4yeckue n3mepeHust

Jlekyua «CiyqaiiHble IOTPEIHOCTHY. B COOTBETCTBHM C YPOBHEM MOATOTOBKH
00y4arommxcst U JOCTYIHBIM 000PYTOBAHUEM MOKET OBITh MPOBEICHA OJIHA U3 IBYX
padoT MpaKTHKyMa.

Ilpaxmurxym Ne 1

3aoanue. OnpenenuTe ¢ MAKCAMAIBHOW TOYHOCTBK) CPEIHIOK CKOPOCTh
JBW>KCHU S 3€PHBIIIKA MIICHA B OYTHIJIKE € BOIOM.

Obopyooeanue. TlIeHO, HaMOJHEHHAs BOAOH IJIACTHKOBas  OyThUIKA
C OTPE3aHHBIM TOPJIBILIKOM, CEKYHIOMED, JIMHEHKA.

Kpamxoe  onucanue  pewenus. lIpoBogutcs  cepusi  SKCHOEPUMEHTOB
10 U3MEPEHUIO C IMTOMOILBI) CEKYHIOMEPA BPEMEHU NTPOXOKAECHUS 3EPHBIILKOM IIIEHA
B TOJIIEC BOAbI HEKOTOPOro (PMKCHPOBAHHOTO PACCTOSHUS BAOJb BEPTHUKAIIH.
Brruucnsercs  cpeaHee  BpeMs  ABWXKCHMS  3€pPEeH. PacCUMTBIBACTCS  CPEeHss
YCTAaHOBMBLIASCSA CKOPOCTh 3TOTO ABMKEHUS. OLEHUBAETCS MOTPELIHOCTb.

Onucanue cxoxceii  pabomer  NPAKMUKyMd: BCEPOCCHKCKAs —OJMMIIAAJA

IIKOJIbHUKOB MO (PU3HMKE, perioHabHbIi 3Tan 2023 1., 3amgada «[1meHo u BA3KOCTh
[9, 10].



Ilpakmurkym Ne 2

3aoanue. CoOepuTe YCTAHOBKY IJIs 3alycKa IIapUKa B MOJET ¢ HEKOTOPOWH
BBICOTHI ¢ (PMKCHPOBAHHON TOPHM3OHTAJIBHON HadadbHOW CKOpOCThrO. HMccnemyiite
3aBUCUMOCTh BEPTUKAJIBHOW M TOPU3OHTAJILHOM KOOPAMHAT IIAPUKA NPU TIOJIETE.
Onpenenure CKOPOCTh IAPAKA B HAYAJIE MOJIETA.

Obopyooeanue. CTanbHOH IIApUK, MYCKOBOE YCTPOHCTBO  (OTPE30K
ATFOMHHHAEBOTO MPOQUII, MATHUT HEOAWMOBBINA, JBA CTAJBHBIX MIAPHKA), IITATHUB
C JTanKO 1 My(TOM, MAISIPHBIA CKOTY, PYJIETKA, KONUPOBAJIbHAs OyMara.

Kpamxoe onucanue peuternusi. OCylieCTBASETCS cOOPKA MYCKOBOH YCTAHOBKH.
[TpoBoauTCsA CepUsi SKCIIEPUMEHTOB IO 3alyCKy INApUKa B MOJNET U MU3MEPEHUIO
KOOPJAMHAT NaJCHUS [AapUKa OTHOCUTEIIBHO TOUKK cOpoca. [10 mony4eHHbIM JaHHBIM
PacCUYUTHIBAETCS HAYAJIbHASA CKOPOCTH IOJIETA LIAPUKA.

Onucanue cxooceii pabomsl  NPAKMUKyMda: MEKIYHAPOAHAS ONMMIMAAA

1o 3kcnepuMeHTanbHoi (uznke 2021 1., 3amaya «Ilymka» [11].

3ansTue 4. Ilpocreiilnne reomerpu4yecKkue u3MepeHus

Ilpakmuxym

3aoanue. OnpenenuTe ¢ MAKCUMAIbHOH TOYHOCTBIO TOJILMHY IMTPOBOJIOKH
Y BHELIHWI JUaMETP UIJIbL, TUIOIIA b HAPUCOBAHHOW Ha JINCTE OyMaru purypsl, 00beM
Opycka. OIEHUTE NOTPEIIHOCTH.

Obopyooeanue. 1IpoBOIOKA, WINa OT MMIIPHLIA (CO CTOYEHHBIM OCTPHEM),
n300pakeHue (Urypel CIOKHOH (POPMBI Ha PA3IMHOBAHHOM KBajaparamu Oymare,
JEPEBAHHBINA OPYCOK, TIMHENKA, IITAHTCHIIUPKYJIb.

Kpamxoe onucanue pewtenus. TTpoBOASTCS M3MEPEHHs TOMIIMHBI POBOJIOKA
METOJOM psAa0oB. [IpOBOIUTCS M3MEPEHUE TMAMETPA WIJIbI METOAOM IPOKATHIBAHMSI.
[TpoBoauTCa M3MEPEHUE TIIOIIAAN (UTYPBI METOIOM MOACYETA MIIOMIAAN O KJIETKaM
CETKM M3BECTHOro mara. [IpoBoanutcs m3mepeHue rabaputoB OpycKa M BBIYUCIICHUE
ero oObema. OueHMBAETCA MOTPEIIHOCTh HM3MEPEHHBIX BelMUYWH. [IpoBoauTes

IIPOBCPKa MPAaBUJIbHOCTH U3MCPCHUA JUaMCTpa UIJIbl ¢ IIOMOIIBIO MITAHICHIUPKYJIA.

3ansTue S. I'pauxkm 3KCHEPUMEHTAJNBHBIX 3aBucuMocTeil. I'paduueckas
00padoTKa TaHHBIX
Jekyua «OdopmiicHue Tpa@UKOB SKCHEPUMEHTATLHBIX 3aBUCHUMOCTEH.

['paduueckas 0OpadoTKa JaHHBIXY.
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OOcyxnarTcss OCHOBHBIE TpaBwia O(GopMIcHUS TrpaduKOB 3aBUCUMOCTEH
($U3MUECKUX BETMYUH PYT OT Jpyra.

Camocmoamenvnaa padoma «lloctpoeHue rpaduKoB B COOTBETCTBHH
C U3YUYECHHBIMU MTPABUJIAMH C MCIIOJb30BAHUEM T'OTOBBIX TAOJHUIL C TAHHBIMU.

Hcnonv3zyemvie mamepudivl: METOAMYECKHE pekoMeHAauuu LleHTpanbHOi
OPEAMETHO-METOAMYECKOH KOMMCCUU TIO OLEHMBAHUIO oOdopmiieHus rpadukon

HA MPAKTUYECKUX TyPaxX BCEPOCCUHCKON OTMMIUAABI IKOJIBHUKOB MO (u3uke [12].

3ansitue 6. O0paGoTKa HEJMHEHHBIX 3aBHCHMOCTEN: JIMHeapu3auus, MoacCYeT
JIOIIAIM MOA rPauKOM, MOCTPOCHHE KACATEIbHBIX K rpauKky

Jlekyua «JIuHeapusanus SKCOEPUMEHTAIBHBIX 3aBHCUMOCTEH W JIpyrue
rpaduueckue cnocoObl 00pabOTKK TaHHBIXY.

OOcyxmaercss  METOA  3aMEHBl  MEPEMEHHBIX  MPH  JIMHEApU3auuu
SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH. OOCykmaeTcss (PU3NUECKHIA CMBICI TUIOMIAIA
noJ rpauKoM M yraoBoro ko3 (puumeHTa KacaresibHOi K TpaduKy.

3anssTue 7. MWM3mepeHue 3aBHCHMOCTHM KOOPAHHATBHI TPAHMUbI  00/1aCTH
HAMOKAaHHS OT BpeMeHu. JIuneapuszauus 3aBUCUMOCTH

Ilpakmuxym

3aoanue. BeIpexxbTe N3 OyMaxHOW canderku JICHTY JMHON 30 CM W IIMPUHOMA
2-3 cM. OnycTuTe KoHel OYMaXKHOM JIEHTHI B BOAY M BKJIIOUUTE CEKYHIOMED. M3yunte
3aBHCHMOCTh KOOPAMHATHI IPAHULBI 00JIACTH, TPONUTABIIEHCS BOJAOW, OT BPEMECHH.
Onpenenure xapakTep 3TOi 3aBUCUMOCTH.

Obopyooesanue. CeKyHnomMep, OyMaxHble cai(peTKH, pyyieTKa, Jamka [letpu.

Kpamxoe onucanue peutenus. CTaBUTCS ONBIT MO M3YYEHUIO JIBUXKEHUS
rpaHulbl HaMOKaHUs OymakHOH canperku. Hcnonb3yeTcs 3aMeHa NEPEMEHHBIX
UL JIMHEApU3allii 3aBHCHMOCTH W TOCTPOEHUsS JMHEHHOro rpauka, KOTOPBIHA
BITOCJIEICTBHH MO3BOJISET CYIUTh O KOHKPETHOM XapaKTEePe 3aBUCUMOCTH.

Onucanue cxooceti pabomur npaxmuxyma: [5], 3anada No 32 «HamokaHue

TKaHW)).

3ansTue 8. 3yvyeHne ynpyroro rucrepesuca
Ilpakmuxym
3aoanue. 3aKpenuTe ¢ MOMOLIBIO 3AKMMA JIMHERKY Ha cToe. [ IpoeHbTe MyKKY

3dKMMa B KOJIBIIO OAaHKOBCKOIt PC3HUHKH. 3aI_IeHI/ITe KPIOYKOM ITHMHAMOMCTpPA KOJILIO
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pe3suHkh. HM3mepbre 3aBUCHMOCTH JUIMHBI PE3MHKM OT PACTATHBAKOIIEH CHJIBI
OPU Harpy3ke (pacTsbkeHun) U pasrpyske. [Ipoeenute uamepenus ¢ marom B 0,5 H,
P KOKAOM M3MEPEHUU nenaite 3anepxkky B 30 c. [locTpoiiTe rpaguk u3mMepeHHON
3aBUCUMOCTH, ONUIIUTE €€ Xapakrep. Chenaire MNpeAanoaoKeHuss O MPUYMHAX
HAOM0JaeMOM 3aBUCUMOCTH. PaccumnTaiite, B KakMX Mpeaenax JISKUT Ko3(pPUIreHT
JKECTKOCTH PE3MHOBOr0 KOJIbLA. MCnob3ysl MONMYYEHHBIE [JAHHBIE, PACCUMTAMTE,
KAKYH0 SHEPrut0 MONJIOTUIIA PE3UHKA 33 BPEMS IPOBEACHUS U3MEPEHU.

Obopyooeanue. JInHelKa, 3KUM, TMHAMOMETP € MpeAcaoM u3Mepenuid 5 H,
PE3MHOBOE KOJIBIIO (PE3UHKA JUTsl OAHKHOT ), CEKYHAOMED.

Kpamxkoe onucanue peuterus. BpIOTHAETCS OMBIT 10 U3YYEHUIO 3aBUCUMOCTH
CWJIBI YIIPYTOCTH PE3MHOBOrO KOJBLA OT €r0 JJIMHBI IPHA MOCTENEHHOM YBEITMYEHUN
W TPU TOCTENEHHOM YMEHBIICHWM pacTAruBarouicii cuibl. HaOmiogaercsa siBieHue
VIIPYTOro rucrepe3nca. J[Be TMONYYEHHBIE J3KCINEPUMEHTAIBHBIE 3aBHCHUMOCTH

HaAHOCATCA Ha OAUH Fpa(bI/IK. HpOBOI[I/ITCH aHaJIM3 IMOJTYUYCHHBIX PC3YJ/IbTATOB.

3ansitne 9. HaxokaeHue Macchl JIHHCHKM W INPpHOA € MNOMOIIBIO
YPABHOBEIIMBAHHUS pblYara

Ilpakmuxym

3aoanue. OnpenemmTe ¢ MaKCUMAIbHON TOYHOCTHED MACCy LIMPHUIIA U MAaCCy
JIMHEWKMU.

Obopyoosanue. npun 00bemMoM 20 MJ1, TMHEHKA, CTAKAH C BOJOW.

Kpamxoe onucanue peuternusa. K KOHIYy JIMHEHKH, KOTOpas WMCHOJIB3YETCS
B KQYECTBE phlyara, MOABEIIMBACTCS Wpul. M3mepsercs 3aBUCUMOCTb KOOPAUHATHI
TOYKH OIMOPbl YPABHOBEIICHHOTO pblyara 0T 00bemMa Boabl B mnpuie. [1o noaydyeHHbIM
JAHHBIM OIPENEIIAIOTCS Macca WIMPULA U Macca JIMHEHKH.

Onucanue cxooiceti pabomel NPAKMUKYMA: PETUOHANBHBIA 3Tall OJMMIINAAIbI

um. J[x. K. Makceesna o gusuike, 2014 r., 8 knnacc, 3ana4da « HeecTpyKTHBHBIA aHAIH3Y.

3ansTue 10. N3mepenune ko3(pPpuuueHTa JHEPreTH4eCKUX MOTepb NPH OTCKOKE
IAPHKA OT MOBEPXHOCTH

Ilpakmuxym

3aoanue. TIpoBennuTe MCCIENOBAHUE 3aBUCHMOCTH BBICOTHI OTCKOKA LIAPHKA
NOCJIE COYAApEeHUsl ¢ MOBEPXHOCTBIO CTOJNIA OT BBICOTHI cOpoca. IlpoBemute OmbIT

JUTSL ABYX THTIOB MIAPUKOB. ONPENEIUTE XapPAKTEP 3aBUCUMOCTH.
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Obopyooeanue. 1llapuk A8 HACTOJBHOTO TEHHUCA, PE3WHOBBIA IIAPHK
«TIONPBITYH), PYJIETKA, MATISPHBIA CKOTY.

Kpamxoe onucanue peutenus. 1IpOBOOUTCS OMNBIT MO HM3MEPEHHUIO BBICOTHI
OTCKOKA LIAPUKA MOCHE COYNApEHUs C MOBEPXHOCTHH) TOPU3OHTAIBHOIO CTOJIA
B 3aBUCUMOCTH OT BBICOTHI cOpoca. MI3MepeHust MpOBOASTCS sl ABYX TUIIOB IIAPUKOB.
JUIsE PE3MHOBOIO WIAPUKA 3aBUCHUMOCTD SIBJISIETCS TPSIMOM MPOMOPUHOHAIBHOCTHIO,
JUIS IIapuKa OT HACTOJILHOIO TEHHHMCA 3aBUCUMOCTH HE SIBISIETCS TAKOBOM.

OO0cyX1arTcss BOZMOKHBIE MPUUYMHBI TOJTYYEHHBIX PE3YJIBTATOB.

3ansrue 11. OnpenesieHue TEMI0EMKOCTH TBEPAOro Te1a

Ilpakmuxym

3aoanue. ONpeAcUTe ¢ MAKCUMAIBHON TOYHOCTBEO TEMIOEMKOCTh TPy3UKa.

Obopyooeanue. I py3uk maccoii 50 T, crakan o0bemom 0,2 J1 ¢ BOAOH KOMHATHOH
TEMIEPATYPBI, EMKOCTh C TOpsSYEi BOJOH, ABa TEPMOMETPA, CAN(PETKH, MOIHOC,
HUTb.

Kpamxkoe onucanue peuterus. [IpOBOAUTCS OMBIT MO U3MEPEHUIO TEMIIOEMKOCTH
rpy3uKa METOAOM IIEPEHOCA €r0 M3 XOJIOAHOW BOABI B Topsauyr. OueHuBaercs
M3MEHEHUE TEMIIEPATYPHI XOJIOJHOW BOJBI 3a CUET MOJYYEHUS! KOJUYECTBA TEIUIOTHI

OT TOPSIUET0 TPy3HKa.

3ausiTue 12. M3mepenne temMneparypbl pyK 3KCIEPHMEHTATOPA M JABJICHUS,
KOTOpOe MOTYT CO3JaTh €ro Jierkue

Ilpakmuxym

3aoanue. 1) Onpenenutre BHYTpeHHee ceueHue TpyOku. Iloacoeaunure
K mmpuy oobemoMm 20 mia TpyOKYy C MOMEIICHHOW B Hee Karuield BOIBL. 3aKMHTE
LINPUL B JAAOHSAX W HArpeBaiTe €ro TakuM o0pa3oM B Te€YeHHE 5 MUHYT. M3mepbTe
NEpEMENICHAE KA 1o TpyOke. Mcmonb3ys TMOJYYEHHBIE JAHHBIE, OLEHUTE
TEMIEPATYPY PYK SKCOEpUMEHTaTopa. 2) JIoKAUTECh, KOraa IMpPULl CHOBA TPUMET
KOMHATHYIO Temneparypy. BayBas Bo3ayx B CBOOOIHBI KOHEL TPYOKH, M3MEPHTE
NEPEMEILEHHUE KAIUIA MTPA MAKCUMAIBHOM JABJICHWH BO3/1yXa, CO3AABAEMOM Ha KOHLIE
TpyOKu. ICONb3ys MOTyYEHHBIE TAHHBIC, OUEHUTE IABJIEHUE, KOTOPOE MOT'YT CO3/1aTh
JIETKUE SKCIIEPUMEHTATOPA.

Obopyoosanue. npu, 00beMom 20 M1, TpyOKa OT UH(PY3MOHHOM CHCTEMBI,

BOJIa, JIMHEWKA, CEKYHIOMED.
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Kpamxoe onucanue peutenus. 1) K mmpuiy o0bemomM 20 M1 OACOETUHSETCS
TpyOKa ¢ TOMEIIEHHO! B Hee Karuieh Bobl. [IInpuil HarpeBaeTcs pykaMu, U3MepsieTcs
nepeMenieHre Kamm no Tpyoke. Ha OCHOBE MaHHBIX O CEYCHHHM TPYOKH M 00beME
BO3AyXa B INOPHULE PACCUMTHIBACTCA TEMIEpPAaTypa PyK SKCIEPUMEHTATOpA.
2) Hcnome3ys Ty K€ YCTAaHOBKY, SKCIIEPUMEHTATOP CO3MAcT JABJICHUE BHYTPHU
cBoOOAHOrO KOHIA Tpyoku. Kams Boawl mepememiaercss no TpyOke. Ha ocHoBe
JAHHBIX O €€ CMCIICHWMU OLCHUBAETCA AABJICHUE, KOTOPOE MOTYT CO3AArh JIETKHE
AKCIEPUMEHTATOPA.

Onucanue cxooiceti  pabomuvl  npaxmuxyma: 1) 3aKIHOYUTENBHBIA  3Tan
BCEPOCCUMCKON OIMMIIAA Bl IKOIBLHUKOB, 2023 1., 10 kimace, 3anava «HachIeHHBIHA
nap», nyHkT Ne 1 [13, 14].

3ansTue 13. DPppexTuBHbI KOIPPUIHEHT KECTKOCTH cHucTeMbl. OnpenesieHue
monyJiss FOHra npoBo/ioku ¢ noMoumb0 peryara. OnpenesieHue npejaesia ynpyrou
aedgopmanuu

Ilpakmuxym

3aoanue. ONpeacmTe ¢ MAKCUMATBHOW TOYHOCTBIO MOAyJIb FKOHra mpoBOJIOKH.

Obopyooeanue. 11lratuB ¢ AByMsl JTalKaMu, TPOBOJIOKA, JIMHEHKA NEPEBSIHHAS
JuHO#R 50 M, rpy3sel Maccoi mo 50 r, 1Ba KAHUENSAPCKUX 3KAMA.

Kpamxkoe onucanue peutenus. JIMHEWKA NOABEIIMBACTCS HA NPOBOJIOKE TAaK,
YTOOBI MOJIYYMIICS CHJIbHO HEPABHOIUICYHIA phluar. bimkHui K TOUKE MOaBECA KOHELL
TOPU30HTAIBHON JIMHEWKM ONUPACTCS CHU3Y HA JIanKy wmrartuea. K apyromy KoHIy
JVMHEHRKA TNOJABEUIMBAOTCS TPY3bl. M3Mepsercs 3aBUCHMOCTb CMELICHHMS KOHLA
JMHENKA, K KOTOPOMY TMOABEMIMBAIOTCA TPY3bl, OT UX CyMMapHOH mMaccel. Ha ocHOBE
MOJIYYCHHBIX JAHHBIX U TCOMETPUYECKUX NMAPAMETPOB YCTAHOBKH PACCUMTHIBACTCS
Moaynb FOHra npoBosIOKH.

Onucanue cxooiceit pabomur npaxmuxyma: [6], 3anada Ne 9.30.

3ansTue 14. U3mepenne ko3(pPpuuueHTa NOBEPXHOCTHOI O HATSIKEHHUSI METOAOM
OTpbIBA

Ilpakmuxym

3aoanue. TlpuaymaiiTe cnoco0 W3MEPEHUsT CHUJIbI, KOTOPYHO TpeOyercs
OPUJIOXKUTE K MPOBOJIOYHON PaMKe Ui TOrO, 4TOOBI OTOPBAaTh €€ OT MOBEPXHOCTH
BOIbl. [IpoBeaWTe SKCHEPUMEHT W OUEHUTE KOIPQPUIMEHT TOBEPXHOCTHOIO

HaTAKCHUA BOOBI.
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Obopyoosanue. KroBeTa MMpOKas ¢ BOAOMH, MPOBOJIOKA, BECHI, HUTh.

Kpamxkoe onucanue peuternus. [IpOBOIUTCS OMBIT MO U3MEPEHHUIO CUJIBI OTPHIBA
MIPOBOJIOYHOM paMKH OT NMOBEPXHOCTH BOABI MPH PA3JIMYHBIX MEPUMETPAX PAMKH.
[TpoBoauTcs oLeHKa KO3 PHUIMEHTA TOBEPXHOCTHOIO HATSKEHU ST BOJIBI.

Onucanue cxooiceit pabomur npaxmuxyma: [7], 3apaga Ne 331.

3ansTue 15. OnpenesieHue TOYKH POCbl. 3HAKOMCTBO C 3JIEKTPHYECKHM
KOH/IEHCATOP OM

Ilpaxmurxym Ne 1

3aoanue. OUEHUTE BIAKHOCTH BO3/1yXa B KOMHATE.

Obopyooesanue. IIpoOupka CTEKJIIHHAS, MAJICHBKUE KyCOUKH JIbJ1a, TEPMOMETP,
TabIM1A 3aBUCUMOCTH JABJICHUS HACBIIIEHHOTO Mapa BOABI OT TEMIIEPATYPHIL.

Kpamxoe onucanue pewenusi. B mpoOUpKy ¢ BOJOW MOCTENEHHO A0OABIISIOT
KyCOYKH JIbJA U JOXKUIAKOTCS MOMEHTA BBICTYIIJIEHUS KAIEIb POCHI HA MOBEPXHOCTH
npoOupku. [lo MOny4eHHBIM MAHHBIM O TEMIIEPATYPE TOYKE POCH C MOMOLIBI)
TaOMMIBl 3aBUCUMOCTH JIaBJICHUS HACBHIIIEHHOTO Mapa BOABI OT TEMIEPATYPHI
OMPEAEIAETCS OTHOCUTEINIbHAS BIIAYKHOCTh BO3/lyXa B KOMHATE.

Onucanue cxooiceii pabomur npaxkmuxyma: [8], rmaBa Ne 3, mabGoparopHas
padora Ne 9.

Ilpakmurkym Ne 2

3aoanue.  Onpenenure ¢  MAKCUMAJIBHOM  TOYHOCTBKO  OTHOLICHME
BIEKTPUYECKUX EMKOCTEN IBYX KOHACHCATOPOB.

Obopyooeanue. NBa  DIECKTPOJUTHYECCKHX  KOHACHCATOPA,  BOJBTMETP,
Oarapeiika, COETMHUTENBHBIE TPOBOJA.

Kpamxkoe onucanue peuirerus. 1IpOBOOUTCS ONBIT MO 3apsAKe KOHAECHCATOPA
OT JAPYroro 3apaHee 3apsHKEHHOrO KOHJAeHcaropa. M3mepstores HanpsbKeHUs
Ha KOHJICHCATOPax 0 W MOCHE MOAKIIOUYECHUA. OUEHUBAETCA OTHOLIEHUE €MKOCTEH
KOHJIEHCATOPOB.

Onucanue cxooiceit pabomur npaxmuxyma: [6], 3apaua Ne 10.22.

3anstue 16. U3yvenne npouecca pa3psiiku KOHACHCATOpa

Ilpakmuxym

3aoanue. VI3yunte 3aBUCUMOCTh HANPSHKEHHS HA KOHACHCATOPE OT BPEMEHU
pu €ro paspsaiake. OnpeaenuTe eMKOCTb KOHACHCATOPA.

Obopyooeanue. DNEKTPOIUTHYECKANA KOHICHCATOP, BOJBTMETP, Oarapeiika,

CCKYHAOMCP, COCAMHUTCIILHEIC ITPOBOAA.
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Kpamkoe onucanue peuterus. 1IpOBOOUTCS M3MEPEHHE  3aBUCUMOCTH
HAMPHKEHUS HA PA3POKAOLIEMCs KOHICHCATOpE OT BpeMeHu. Jlenmaercs OLeHKa
€MKOCTH KOHJEHCATopa. B kayecTBe CONPOTUBIEHUS [UId Pa3psaAKU KOHIECHCATOpa
BBICTYITAET BHYTPEHHEE CONPOTHUBIICHUE BOIBTMETPA.

Onucanue cxooiceit pabomwur npaxmuxyma: [5], 3amaua Ne 10 «3yueHue

ceeToauoaay (yactb Ne 1).

3ansrue 17. OnpenesieHue yaeJIbHOr0 CONPOTHBJICHUAS MATEPHAJIA IIPOBOJIOKH

Ilpakmuxym

3aoanue. ONpeacuTe yAEIbHOEC CONMPOTUBICHHE MTPOBOJIOKH.

Obopyoosanue. JIBa MyJbTUMETpa (B PEXUME BOJIBTMETPA W aMIEPMETPa),
COCIUMHUTENBHBIE  MpoBOAa, Oarapeiika, oOpa3lbl  MPOBOJOKH,  JIMHEHKA,
MUKPOMETP.

Kpamkoe onucanue pewenus. Wccnenyemas TPOBOJNIOKA COETUHSETCS
MOCJEA0OBATEIbHO ¢ aMIIEPMETPOM M MOAKIKOYAETCs K Oarapeiike. [lapannensHo
Y4acTKy MPOBOJIOKH MOJKJIFOYACTCS BOJBTMETP. M3 OTHOIIEHWS TOKa3aHWil mpuOOpoB
PACCUUTHIBAETCS COMPOTUBIICHUE y4aCTKa MPOBOJIOKH, MOCIIE YEro U3MEPSIOTCI €ro
reOMETPUYECKUE pa3Mepbl. M3 TOMYYEHHBIX JaHHBIX ONPEAENIeTCS  YACIbHOE
COMPOTUBJICHUE MaTepuaja, U3 KOTOPOro U3roTOBJIEHA TPOBOJIOKA.

Onucanue cxooiceti pabomwsi npaxkmuxyma: MexayHapoaHas OJMMMONaaA

1o 3KcnepuMeHTanbHol (usnke 2022 1., 3anaya «Majoe COnpOTUBICHUEY .

3ansiTue 18. N3mepenne BOJILT-aMIIEPHO XapaKTePHCTUKHU
MOJIY TP OBOAHUKOBOI' O THOAA

Ilpakmuxkym

3aoanue. VI3BMEPHTE 3aBUCUMOCTH CWJIBI TOKA, MPOTEKAOIIETO YEPE3 WO,
OT MOAABAEMOr0 HA HEr0 HanmpsbKeHWs (B MPSAMOM M OOparHOM HampaBICHHM ).
[Toctpoiite rpadk BONBT-aMIIEPHON XapaKTEPUCTHKHN AUOAA.

Obopyoosanue. BONbTMETP, aMIEPMETP, COCAMHUTENBHBIE MPOBOAA,
MOJIYIIPOBOJHUKOBBIN AMOJI, MAKETHAs IJ1aTa, MEPEMEHHBINA Pe3UCTOp, Oarapeiika.

Kpamxkoe onucanue peurenus. 1IpoBOIATCS 3KCIEPUMEHT 1O U3MEPEHNI0 BAX
MO0JA B MPSAMOM M OOPaTHOM HAIPABJICHUM.

Onucanue cxooiceii pabomur npaxkmurxyma: [8], rmaBa Ne 4, mabGopatopHas

padora Ne 9.
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11 KUIIACC

3ansTue 1. OneHka BeJIMYHHBI TOPU3OHTAJIBHOI COCTABJISIIOLICH MATHUTHOI
WHAYKIMA MATHATHOTO MOJISA 3eMJIH

Ilpakmuxym

3aoanue. OueHUTE MOMYJIb TOPU3OHTAIBHOW COCTABISIOLICH BEKTOpA
MAarHMTHOM MHAYKIUM MArHATHOTO MOJISt 3EMJTH.

Obopyoosanue. Komnac, conenona (muamerp 10 cm, 150 BHUTKOB),
71a00paTOpHBINA OJIOK MATAHUS, TPAHCIOPTHP.

Kpamxoe onucanue pewienus. TIpOBOAMTCS SKCIEPUMEHT IO OMPEACICHUIO
NPOCTPAHCTBEHHOW OPHEHTALIMKA BEKTOPA MHAYKIMHA MAarHUTHOTO TIOJISI, CO3/1aBAEMOr0Q
HA OCH COJICHOMJA NPH CYNEPIMO3ULINN MArHUTHOTO MMOJIE 3€MJIM U MATHUTHOTO TTOJIS
COJICHOM /A, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKAX COJICHOMAA. [10 3TOM 3aBUCUMOCTH
ONpPENETACTCS MOAYJIb TOPA3OHTAIBHON COCTABJIAIOIIEA BEKTOpa MAarHUTHOM
WHIYKIMWA MarHUTHOTO TOJISI 3EMIIH.

Onucanue cxooiceii pabomur npaxkmuxyma: [8], rmaBa Ne 4, mabGopatopHas
padota Ne 12,

3ansitue 2. HN3MmepeHue 3aBHUCHMOCTH BeJIMYHMHbI MATHUTHOH WHIYKIUH
MATHUTHOI'O MOJI MATHUTA OT PACCTOSTHHS

Ilpakmuxkym

3aoanue. 3yunTe 3aBUCUMOCTD BEJIMYMHBI MATHUTHON MHIYKIIMA MArHUTHOTO
MOJIA TMOCTOSSHHOT'O MAarHuTa Ha €ro MPOAOJBHON OCH CHMMETPUHM OT PACCTOSHUSA
MEKIY HEHTPOM MArHuTa M TOYKONM U3MEPEHUN.

Obopyoosanue.  CMapTOH ¢  NPEAYCTAHOBIEHHBIM  MPOTPAMMHBIM
o0ecneyeHnueM Jjii M3MEPEHUsT BEIMYMHBI MArHUTHOTO TOJIS, IMJIMHIPHYECKUIA
MAarHuT, JITHEWKA, MAJIAPHBIA CKOTY.

Kpamkoe onucanue peuwrerusi. C NOMOIIBIO AATYUKOB CMAPT(OHA MPOBOJAUTCS
NPAMOE M3MEPEHUE BEJIIMYMHBI MArHUTHON WHIYKLUUM MArHWUTHOrO IMOJs HAa OCHU

HUITAHAPUYCCKOI'O MarHuTa B 3aBUCUMOCTH OT PaCCTOAHHA A0 HCIO.

3ansrue 3. HaOmoaeHne MarHuTHOr 0 rUCTEpe3nca

Ilpakmuxym

3aoanue. HamoTaiiTe HECKOIBKO BUTKOB  W30JUPOBAHHOIO  IMPOBOJA
HA [WJUHIPUYECKYI0 4YacTh JIankW ITatuBa. [logHecuTe Topen Janku ONHU3KO
K TIOJIOKEHUIO JaTuMkKa MAarHATHOrO TMojisi MOOWibHOro tenedona. Ilomakite
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JNEKTPUYECKUI TOK B MPOBOA. M3mepbTre 3aBUCMMOCTH BENWYMHBI WHAYKLHAH
MArHUTHOTO TOJIE HA TOPLE JIANKA OT CUJIbl MPOTEKAKOLIErO Yepe3 MPOBOJ TOKA.
JUis  3TOro  BHAYaJie MOBBILIAUTE 3HAYEHWs CUJIBI  NPOTEKAKOIIETO  TOKA
JI0 MAaKCUMAJIbHO BO3MOKHOTO 3HAYEHUS, @ TOTOM MOHMYKANTE 10 HYJIEBOTO 3HAYCHHMS.
3areM CMEHUTE MOJIIPHOCTh TOJKIFOUYEHHS MCTOYHMKA TOKA WU TOBTOPUTE OIIBIT.
[Toctpoiite rpaduk, ONMUCHIBAIOIIMIA 3aBUCUMOCTb BEIMYMHBI MATHUTHONW HWHIYKIIUH
Ha TOPLE JIAMKK OT CHJIBI MPOTEKAOLLIEr0 YE€PE3 MPOBO TOKA.

Obopyoosanue. ~ CMapTOoH ¢  NPEAYCTAHOBIEHHBIM  MPOTPAMMHBIM
o0ecCrneueHueEM Uisi U3MEPEHUS BEJIMYMHBI MArHATHOTO TOJs, IITAaTUB C ABYMS
JanKamMy, OJHA W3 KOTOPBIX AOJDKHA OBITh JKENE3HOW (MW JPYyroi >Kene3HbId
CEpACYHUK), 1a00OpaTOPHBIA WCTOYHUK MUTAHWS, OJHOXKWIBHBIA H30JMPOBAHHBIN
OPOBOJ, BBIICPKABAIOIIANA MAKCHUMAJbHbI TOK Ja00pPaTOPHOTO MCTOYHMKA
MU TAHUSL.

Kpamxoe onucanue peuwrenus. Jlanka mraruBa 0OMAaThIBAETCS HECKOIbKHMHU
BUTKAMH TOJICTOTO M30JIAPOBAHHOrO MmpoBojga. C mOMOIIBK  J1aAbOpaTOPHOro
MCTOYHMKA MUTAHUS Y€pe3 MPOBOA MPOMYCKAETCS AIEKTPpUUYECKuil ToK. CHavana Tok
MPOIYCKAOT B OJHOM HAIPABICHUM C TOCTEIICHHBIM YBEIMYEHUEM CHIIBI TOKA
M €€ TMOCICAYIIIAM  YMEHBIICHHEM, TMOTOM  MPOUEAYPY  MOBTOPSIOT
JUIS TIPOTHBOIIOJIOXKHOTO HanpaejicHWs TOKA. [Ipy 3TOM wM3MeEpsieTcs BenM4MHA
WHAYKIMA MAarHATHOTO MOJS Ha TOPUE JIANKW IOTAaTHBA C MOMOMIBK) MOOWIBHOTO
tenedona. CTpOUTCS 3aBUCUMOCTh BEJIMYMHBI MHAYKIMHA MArHWUTHOTO TOJSt OT CHJIbI
MPOTEKAOMIETO Yepe3 MpoBo Toka. OOCYKAAeTCs MOJYYCHHBIH TpadUK U SBIICHUE
MAarHuTHOT'O TUCTEPE3UCA.

3ansTue 4. U3y4enue paGoThl 3JIEKTPOABUIATEIA U AHHAMO-MAIIUHBI (4acTh 1)

Jlekyua «ONEKTPOABHUIraTeab M JIIEKTpOreHeparopy». OOCyKIaeTcss UCTopus
W300pETEHNs  DJICKTPOJBUTATENsT M COBEPUICHCTBOBAHWS €r0  KOHCTPYKIIHH.
OnuceBacTCsl BHYTPEHHEE YCTPONCTBO JJIEKTPOABUIATENsl U BJIEKTPOreHEpaTopa.
Paz0uparoTcs TEOpETUUECKUE 3a1a41 10 JAHHOH TEME.

3ansTue S. U3y4eHue paGoThl 3JIEKTPOABUIATEIA U AHHAMO-MAIIUHBI (4ACTh 2)
Ilpakmuxym
3aoanue. 1) IIpoBeaAuTe CEPUIO IKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh CHJIBI
TOKAa, BIPa0aTBIBAEMOM TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHUJIbI, TPATIOKEHHOTO

K ero Bany. 2) [IpoBeauTe cepuio 3KCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD BEITHIMHBI
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HANPsOKEHUS, TOJAHHOTO HA  JJIEKTPOABUIATENb, OT YacTOTBI €ro  BPALLICHHUS
M MEXaHWYECKOM HArpy3Ku €ro BaJa.

Obopyoosarue. DIECKTPUYECKUA MOTOPUYMK C PEIYKTOPOM, HAOOp TPy30B,
peocTar, COEAMHUTENbHBIE TPOBOAA, JJA0OPATOPHBINA UCTOYHUK TUTAHUS, MYJIbTUMETP
(aMmepMeTp), CEKYHIOMEP.

Kpamxkoe onucanue pewrerus. ITpOBOASTCS ONMBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbI TOKa, BbIpA0ATHIBAEMOW TEHEPATOPOM, OT BEIMYMHBI MOMEHTA CHIIBI,
NPWIMKEHHOIO0 K €ro Bany. [IpoBOAMTCS ONBIT MO M3YYEHUIO CBSA3M BEIIMYUH
HANpsOKEHUS, TOJAHHOTO HA JJIEKTPOABUIATENb, OT YacTOTBl €ro BpPAILCHHUS
M MEXaHUYECKOM HArpy3Ku €ro BaJa.

Onucanue cxoocux pabom npaxmuxyma: 1) MexnayHapoaHas OJIMMMOMaaA
10 SKCNEPUMEHTANBHON pusnke 2018 r., 3anaua «MOTOPUUK € PEAYKTOPOMY, TYHKTHI
NoNe 1-4; 2) MexxayHapoaHas OJMMIMaAa Mo dKCnepuMeHTanbHol (usuke 2022 r.,
3anaya «Donapey, myHKTH NeNe 14,

3anssTue 6. HM3ydyeHue 3aBHCHMOCTH MepHOAA KojaeOaHMii JIMHEHKH
HA HWIHHAPHYECKOIl MOBEPXHOCTH OT Paguyca ee KPHBH3HbI

Ilpakmuxym

3aoanue. ONpeaenUTe XapakTep 3aBUCUMOCTH MEpHOAA KOJICOaHU JTHMHEHKH,
MOJIO)KCHHOM HA LWJIMHIAPUYECKYIO TOBEPXHOCTb, OT PaJAMyCa KPUBHU3HBI OTOM
MOBEPXHOCTH.

Obopyoosarnue. Habop HWIMHAPOB Pa3HOro paauyca (HAMPUMED, PA3TUYHBIC
LWIMHAPUYECKUE COCYBI ), TMHENHKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. 1IpoBoauTCS CEpUS MNPAMBIX H3MEPECHHM
3aBHCHMOCTH MEPUOJA KOJICOAHWH JIMHEHKW, NOJOKEHHOW Ha LWJIMHIPAYECKYIO
MOBEPXHOCTh, OT Paguyca KPUBHU3HBI OTOW IMOBEPXHOCTH. MCIOMB3YIOTCS METOIBI
JMHEAPU3ALMHU U TPaPUUECKOro aHAJIM3a SKCIIEPUMEHTATIbHBIX 1aH HBIX.

3anusTue 7. M3y4eHHe 3aBHCHMOCTH AMILUIMTYABI KOJ€0AHHH NPYKHUHHOIO
MAsITHUKA OT BPEMEHU

Ilpakmuxym

3aoanue. W3MepbTe€ 3aBUCHMOCTh AaMIUIATYIbl 3aTyXawIUX KoneOaHui
OPY>)KMHHOTO MasiTHUKA OT BpeMeHHW. [IpoBepbTe rumore3y 00 SKCIOHEHIMATLHOM
XapakTepe MOIYyYECHHOW 3aBUCUMOCTH.
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Obopyooeanue. [IpyxrHa OT ITMHAMOMETpA ¢ Ipeaenom usmepenuii 1 H, rpy3
maccoi 150 r, cekyHaoMep, IITATHB C JAKOW U My(TOH, TMHEHKA.

Kpamkoe onucanue peutenusa. 1IpOBOAMTCS OSKCHEPUMEHT 1O MPIMOMY
WU3MEPCHHUIO 3aBUCHMOCTH AMIUTUTYJbl 3aTyXarolUX KojeOaHui MPYy>KHUHHOTO
MasTHUKa OT BpemeHH. Crpourcs TpaQuK HKCCIENOBAHHOW  3aBHCHMOCTH

B JIMHCAPHU30BaHHOM BHUAC.

3ansiTue 8. 3MepeHne aKTUBHOIO M PEAKTHBHOIO CONPOTHBJICHMH KaTyIIKH
HHAYKTHBHOCTH

Ilpakmuxym

3aoarnue. CoOEPUTE FNEKTPUUYECKYIO TIEND U3 MOCIIEI0BATEIBHO COCTUHEHHBIX
pEe3UCTOpPa M KATYIIKM WHAYKTUBHOCTH. [IpoBeaure u3MeEpeHHME 3aBUCUMOCTH
HaNPsHKEHUST HA PE3MCTOPE OT YacTOThl MOJABAEMOI0 HA ATY LENb HAMPSHKEHUS.
[To mONy4YEHHBIM NAHHBIM OINPEACIIUTE AKTUBHOE COMPOTUMBIICHHE W PEAKTUBHOE
CONPOTHBJICHUE KATYIUKW MHAYKTUBHOCTH. PaccunTaiTe MHAYKTUBHOCTh KATYILIKH.

Obopyoosanue. Karymika WHIYKTUBHOCTH, PEIUCTOP C COMPOTHUBIICHUEM,
OJM3KNM K aKTUBHOMY CONPOTHBIICHUIO KAaTYIIKH WHIYKTUBHOCTH, COEAMHHUTEIBHBIC
IPOBOJIA, TEHEPATOP HU3KOH YacCTOThI, OCHMILIOrPad) MM BOJIBTMETP MEPEMEHHOIO
HaIPSHKEHUS.

Kpamxoe — onucanue  pewenus.  CoOupacTcs  dIEKTpUYECKas  LEMNb
M3 TOCIEAOBATENIbHO COCAMHEHHBIX PE3UCTOpA M KATYIIKA WHAYKTHUBHOCTH.
Ha »Ty unene mnomaercs NEPEMEHHOE HanpspkeHue. [IpoBOOMTCS M3MEpEHHE
3aBUCUMOCTH HAIPSOKEHUS HA PE3UCTOPE OT YacCTOTHl MOJABAEMOI0 HAa LEMb
HaOpsOKEHUS  (aMIUIMTYya  HANpsDKCHHWsT HA  BCEH  LEMA  TIOCTOSIHHA).
[To HHM3KOYACTOTHOW 00JIaCTH TpaduKa OMPEACNIACTCS AKTUBHOE COMPOTHBIICHUE
KATYIIKKA UHAYKTUBHOCTH, 110 BBICOKOYACTOTHOM YaCTH ONPENENSAETCS UHAYKTUBHOCTD

KATYIIKH.

3ansarue 9. 3Byk. Ocumiiorpamma 3Byka. CnekrTp 3ByKa
Jlekuusa «BBeneHue B SKCIEPUMEHTAIBHYIO aKYCTHKY». BBOIATCA OCHOBHBIE
NOHATUS aKyCTUKHA. OOCY)KIacTcsi MEXaHWKa PACIPOCTPAHCHUS AKYCTHUYECKHX
kosncOanmnii. Bpoautcs moHsTHE TOHA M 00eproHa. OOCYKIArOTCA METOBI
WCCIICAOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmuxym

3aoanue. 1IpoBeAMTE CEPUIO SKCIEPUMEHTOB IO 3alUCH  OCLMAJUIOIPAMM
W CIIEKTPOB TIJACHBIX 3BYKOB OJHOM 4YacToTbl. ONUIINTE OCHOBHBIE OTIIMYUS
B OCLIMJUIOTPAMMAax JUIsl Pa3HbIX TIIACHBIX 3BYKOB. OTBETHTE HA BOIPOC, JOCTATOYHO
JIM JUTsl ONUCAHUS KAKOTO-TIMO0 3BYYaHUsI OJHOM JIMIIb CHEKTPOrpaMMbl?

Obopyooeanue. 1lepcOHABHBIIN KOMIBIOTEP ¢ MUKPO(GOHOM Wiam cMapTdoH
C MPEAYCTAHOBJICHHBIM TPOrPAMMHBIM O0ECTICUEHUEM.

Kpamxoe  onucanue  pewenus. lIpoBogutcs  Ccepusi  SKCHEPUMEHTOB
0 TOJYYEHUIO OCHWIIOTPAMM M CHEKTPOB TJIACHBIX 3BYKOB OJHOM YaCTOTHI
[TpoBOIUTCS CPABHUTENBHBIN M KAYECTBEHHBIA aHAIM3 OCLUAIUIONPAMM U CIIEKTPOB.

Onucanue cxooceii  pabomur  npakmuxkyma: MeKIyHapoaHas OJAMITMANA
N0 JKCHepuMEHTanbHOU (u3uke 2017 1., 3amada «AKYCTHYECKHE PE30HATOPB»,

qacTth No 1.

3ansTue 10. Crosiune MeXaHN4e€CKHE BOJTHBI

Jlekyua «CTosiune MEXaHMUYECKUE BOJHBDY. OOCYKAACTCS MEXAHWKA CTOSYMX
BOJIH B OJIHOMEPHOH cpene. PaccmaTpuBarOTCs MPUMEPBI Pa3IMUHBIX TPAHWYHBIX
YCIIOBUH.

Ilpakmuxkym

3aoanue. Tlopyiite B mpoOMpPKy Tak, 4ToOBl OHA Haydaja 3Bydarb. [IpoBeaute
WU3MEPEHHUE 3aBUCUMOCTH YaCTOThl OCHOBHOIO TOHA M IEPBOTO 0OEPTOHA BO3AYIIHOTO
cTos10a B MPOOUPKE OT BBICOTHI ATOr0 cTo0A. JIJisi UIBMEHEHHUS JJIMHBI BO3AYUTHOTO
cronda 3anoJHANTE NPoOUpPKY BOAOK. ONpeaennuTe CKOPOCTh 3BYKa B BO3YXE.

Obopyooeanue: T1epCOHATBHBIA KOMOBIOTEP ¢ MUKPO(POHOM Wi cMapTHOH
C MPEAYCTAHOBJICHHBIM TPOrPAMMHBIM 00€CIIEUEHNEM,, TPOOUPKA, BOJA, IMHEHKA.

Kpamxoe  onucanue  pewenus. llpoBogutcs  cepusi  3KCHEPUMEHTOB
N0 HW3MEPEHUI0 AKYCTHYECKOTO CHEKTpa 3By4YaHUs NPOOMPKH, BO3HUKAKOLIETO
OpU BAYBaHWHM B Hee Bo3Ayxa. CTPOMTCS JMHEAPU30BAaHHBIM rpaduK 3aBUCUMOCTH
4acTOTBl OCHOBHOIO TOHA W TEPBOTO OO0EPTOHA OT BBICOTHI BO3AYIIHOIO
cronba B mpodupke. [lo MONyYEHHBIM JaHHBIM OMNPEACIAETCA CKOPOCTh 3BYKa
B BO3YXC.

Onucanue cxooiceti  pabomvr  npakmukyva: MeKIyHapoaHas OJAMITMANA
N0 JKCHepuMeHTaIbHOM (u3uke 2017 1., 3amada «AKYCTHYECKHAE PE30HATOPBD»,

qacTh No 2.
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3ansrue 11. U3Mepenne mokasareisi NPeJIOMJICHHS CTEKJIA

Ilpaxmurxym Ne 1

3aoanue. OnpenenuTe moKa3aTesb MPETOMIICHHS CTEKIISTHHOMN TIACTUHBI.

Obopyooeanue. TlpeaMETHOE CTEKIIO, MUJUIMMETPOBKA, Jla3epHas YKa3Ka,
JMHENKA, IITATUBBI C JTANKON U My(TOH.

Kpamkxoe  onucanue  pewenusa. IIpoBOOUTCA  cepus  SKCIEPUMEHTOB
N0 W3YYCHHUIO MEPEHANTPABIICHUS Jy4ya CBETA, MAJAOUIET0 Ha OOKOBYIO MOBEPXHOCTh
OPEIMETHOTO CTEKJIA, B 3aBUCUMOCTH OT BBIOPAHHOTO yriia NajacHus. Beraumcusercs
MOKA3aTeIb NPEJIOMIICHUSI MATEPUAIIA TUTACTHHBIL.

Onucanue cxooiceti pabomvr npaxmuxyma: MeXIyHapoIHas OJMMIIAAAA
no s3kcnepuMeHTabHOM (u3uke 2021 r., 3amava «OTpakeHHE, NPEIOMIICHHE
Y TPONTYCKAHUEY, MYHKT Ne 4.

Ilpaxmurxym Ne 2

3aoanue. ONpeaenuTe ¢ MAaKCUMAIBHON TOYHOCTBIO MOKA3aTENb NPEIOMIICHUS
Marepuaa mpu3Msl.

Obopyooeanue. Ilpu3ma, na3epHas yka3ka, TPAHCIOPTH], IITATUBEI.

Kpamkoe  onucanue  peutenus. 1IpOBOAATCS  ONBIT 1O  WU3MEPEHUIO
MUHAMAJIBHOI'O yIjla OTKJIOHEHUS JIa3€PHOTO Jiyya TPEYrOJIbHOW PAaBHOCTOPOHHEH
npu3Moii. 1[I0 TONYy4eHHOMY 3HAQUEHHIO VIVIa PACCUMTHIBACTCS MOKA3aTEllb
MIPEITIOMJICHHS TIPU3MBI.

3ansiTue 12. IlosiHOE BHYTpEeHHEE OTPaKeHHE

Jlekyua «Ilpumenenne H>@QeKkTa TNOJIHOr0 BHYTPEHHETO  OTPAKCHUS
B u3MepeHusx». OOcyxknaercs >(Q(EKT TMOIHOTO BHYTPEHHETO OTPAKEHUS.
OnucelBaOTCS MPUEMBI MO HKCHOMB30BAaHUIO 3TOro 3(pdekra npu NpoBENCHUU
ONTAYECKUX U3MEPEHUM.

Ilpakmuxkym

3aoanue. OnpenenuTe NoKa3aTesb MPETOMIICHAS MAaTEPAAIIA TTPA3MBI.

Obopyoosanue. CTEKISTHHAS PU3MA, JIA3epHAs YKa3Ka, JTMHEHKA.

Kpamxoe onucanue pewenus. [IpoBogutcs OnbIT MO HAOMIOACHUAIO 3dekTa
MOJIHOTO BHYTPEHHETO OTPAKEHUS CBETA, KOTOPBIA PaCHpPOCTPAHSETCS B INPU3ME.
HamepsroTess mapameTpsl, NP KOTOPbIX Jocturaercs 3¢¢ext. Beruncnsercs
MOKA3aTeINb MPEJIOMIICHUS MAaTEPUAIIA TTPU3MBI.

Onucanue cxooiceti pabomvr npaxmuxyma: MeXIyHapoIHas OJMMIIAAAA

1o 3KcrepuMeHTanbHON pusuke 2021 1., 3apava «/lucnepens», myHKT Ne 1 [16].
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3ansTtue 13. IIpoBepka ¢Qopmy/ibl TOHKOI JIMH3BI € TNOMOLIBI0O MeETOAA
NapaJIakca, NPUMEHEHHOI 0 JI ONpeAeIeHHUs MOJI0KEeHUsI H300paskeHus

Ilpakmuxym

3aoarnue. ONpPEACTUTE ¢ MAKCUMAIbHOW TOYHOCTHIO (DOKYCHOE PACCTOSHUE
coOuparonieit JIMH3bI.

Obopyoosanue. Coduparonias JMH3a, ONTHYECKAs CKaMbsl (JIIOO MEpHAs JICHTa
Y KPEIJICHUE JUTsl JIMH3BI ), JBE UTJIBI OT IITPULA (CO CTOYEHHBIM OCTPUEM ), TUTACTHIINH,
TOYEYHBIN NCTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOCyKmaeTcss M ASMOHCTpupyercss 3(hdekt
napauiakca. M3ydeHHbI >QQPEeKT MCHOonb3yeTcs s ONPEACTCHHS TMOJOKCHHS
M300pa@KEHUS UCTOYHMKA CBETA C MAJIOH CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIBIO
coOuparomieii JmH3bl. [I0 HECKOJIBKMM  ONBITAM  PACCUMTHIBACTCS  (POKYCHOE

PacCTOSHUE JIMH3BI.

3anstue 14. U3mepenne POKYCHOTO pacCTOSIHUSL PACCEHBAIONICH JIHH3BI

Ilpakmuxym

3aoanue. OUpPEACTUTE ¢ MAKCUMAIbHOW TOYHOCTHIO (POKYCHOE PACCTOSHUE
paccenBarOIIEN JIMH3HIL.

Obopyooeanue. PaccenBaromas JIMH3a, COOMparolias JHMH3a, ONTHYECKas
CKambs (JINOO MEpHasl JICHTA M KPEIUICHWS Ui JIMH3), JIACT KAPTOHA, HOXKHUIBL,
TOYEUYHBII UCTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOCY>KIAOTCA MPUEMBI U3MEPEHHS (POKYCHOTO
paccTosHug ~ paccewBarolieil  JMH3bL.  [IpOBOAMTCA  ONBIT MO  MOJYYEHUIO
JNEHCTBUTENBHOIO H300PAYKEHUS B PACCEUBAOLIECH JTMH3E MYTEM CO3AAHUS C TOMOLIBIO
coOMparoleii  JIMH3BlI MHHMMOIO  HMCTOYHHMKA IS PAcCEUBAOLICH  JIMH3BL
Taroke MPOBOAMTCS OMBIT NO HAOJIOACHUIO PACXOIAIIErOCS CBETOBOrO IMYYKa,
00pa30BaHHOTO CBETOM, M3JIYYCHHBIM TOYEYHBIM MCTOYHMKOM W MPOLIEAIINAM
Yyepe3 pacCeuBarOUIYI0 JIMH3Y, Ha KOTOPYKO HakieeHa auadparma. [lo pesynpraram
MOJIYYCHHBIX JKCIIEPUMEHTOB PACCUMTHIBACTCA OINTHYECKAs CHUJIA PACCEMBAIOLICH
JIMH3BIL.

Onucanue cxooiceii pabomur npaxkmuxyma: [8], rmaBa Ne 5, mabGopartopHas
padora Ne 12,
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3ansarue 15. OnpenenieHue TJIHHBI BOJIHBI JIA3€PHOr0 HU3JIYYCHHS C MOMOIIBIO
cxembl FOHra

Ilpakmuxym

3aoanue. llpuaymaiTe SKCIEPUMEHTAIBHYI) YCTAHOBKY, TO3BOJISIFOLLYEO
HAOMOaTh WHTEPPEPEHIIMOHHYIO KapTUHY OT CBETOBOIO W3IYy4YEHUsS Jasepa.
Onpenenure IIMHY BOJHBI U3JIYYCHUS JIA3EPHON YKA3KH.

Obopyooesanue. JlazepHas ykazka, HUTKa, Qosibra, OyJIaBKH, SKpaH, PyJIETKA.

Kpamxoe onucanue peutenus. JIByMsl CBSI3aHHBIMH HHUTKOW OynaBKaMu
IPOKAIBIBAOTCA J1BA OJM3KOPACIIONIOXKEHHBIX OTBEPCTHS B aIFOMHUHUEBOM NMUIICBOM
¢onere. IlomyuyeHHBIE OTBEPCTHS OCBELIAKOTCS JIA3EPHBIM My4YkoM. B mpoumeamem
cBeTe HaOmogacTca MHTEpEPEHIIMOHHAs KapThHA. [10 paccTOsSHUIO MEXK Ty MOJIOCaM U
UHTEPYEPCHUMOHHOW KAPTUHBI W PACCTOSHUIO MEXKIY OTBEPCTUSMU B (Posbre
PACCUMTHIBAETCS JUIMHA BOJIHBI CBETA B JIA3€PHOM ITYUKE.

Onucanue  cxoxceii  pabomel  ApakmMuxyma:  3aKIFOYATEIBHBIA  3Tal
BCEPOCCUICKON OJIMMITHABI IIKOIBLHUKOB 1O pusuke 2000 r., 11 kmace, 3amaya No 1.

3ansiTue 16. 3y4yeHue cnekrpa cBeTa pasjiMYHbIX HCTOYHHUKOB € MOMOLIBIO
AH(PPAKLIUOHHON peleTKH

Ilpakmuxym

3aoanue. Tlpuaymaiite, cOOCpUTE W ONMINUTE SKCOCPUMEHTAILHYIO YCTAHOBKY,
MTO3BOJISTFOLLY O TIOJTYYMTh ONTUYECKUI CIIEKTP U3JIYYEHHUS CBETA PA3JIMYHBIX KCTOYHUKOB.
[TpoBeuTe UCCIENOBAHME CIEKTPOB PEAJIOYKEHHBIX BAM UCTOYHUKOB CBETA.

Obopyoosanue. JInppaknuoHHas peiieTka, (oHapb C JIAMIOH HaKaJWBaHMSI,
CBETOAMOHBIN (POHAPB, ra30PA3PAIHAS JJAMIIOUKA, SKPaH, 1nadparmMa, MEpHAs JICHTA.

Kpamkxoe  onucanue  pewenusa. IIpoBOOUTCA  cepus  SKCIEPUMEHTOB
no HaOMOJCHUID ONTHYECKMX CIECKTPOB W3NyYEHUS] HWCTOYHWUKOB CBETA PA3HOMN
npupoasl. [IpOBOAUTCS CPABHUTENBHBINA U KOTMYECTBEHHBIA aHATIM3 ITUX CIIEKTPOB.

Onucanue cxooiceti pabomwvr npaxmuxyma: MeXIyHapoIHas OJMMIIAAAA
1o 3KcrnepuMeHTaIbHON pusnke 2018 ., 3apavya «CnekTpy.

3ansiTue 17. UccnenoBanue 3aBUCUMOCTH HHTEHCHBHOCTH CBEYEHHUS CBETOANOAA
OT CHJIBI IIPOTEKAKILEr0 Yepe3 Hero ToKa

Ilpakmuxym

3aoanue. VI3MEpbTE 3aBUCHMOCTh WHTEHCUBHOCTM CBEYEHUS CBETOAMOAA
OT CWIbl IPOTEKAIIIEr0 uYepe3 Hero Toka. ONpenenure Xapakrep U3MEPEHHOR

3aBUCHMOCTH.
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Obopyooeanue. CBETOAMOMA, JIIOKCMETp (WM cMapTPOH C JATYAKOM
OCBELIEHHOCTH), TabopaTopHbIi OJIOK nmuTaHus (wim aBe Oartapeiiku AA, peocrar
U MYJIETUMETP), COEAMHUTENIbHBIC TPOBO/IA.

Kpamkoe onucanue peuterusi. TIpOBOAUTCS OSKCOEPUMEHT TIO MPAMOMY
U3MEPCHHUIO 3aBHCHMOCTHM WHTEHCHUBHOCTM M3JIYYCHUS CBETOAMOAA OT  CHJIBI
OPOTEKAKONIET0 4Yepe3 Hero Toka. CTpouTcs rpapuk NOTYyYEHHOW 3aBHCHMOCTH.
OnpenensieTcss XapakTep 3aBUCUMOCTH.

3ansatue 18. HaOGnwogenue wu30upare/ibHOCTH BHYTpPeHHEro ¢oroddgdexra
K JJINHE BOJIHBI CBETA

Ilpakmuxym

3aoanue. Y CTAaHOBHTE JIBA CBETOAMO/IA APYT HAMPOTUB Apyra. 3yuute sBiicHuAE
BO3HUKHOBEHHS (POTOTOKA B OCBEIIAEMOM CBeToauonae. JIJisl 3TOro M3MEpPhTE
3aBUCUMOCTh CHJIbI (JOTOTOKA OT HAMPSKEHUS HA CBETOAMO/IE, BHIMOIHSIOMIEM POJIb
WUCTOYHUKA CBeTA. [IOBTOpPHUTE ONBIT, MPUMEHSS B KA4eCTBE WMCTOYHUKOB CBETA
CBETOAMOMBI, MAKOMIME CBET C Pa3HbIMU JUIMHAMU BOJH. Onpenenure yCIOoBHS,
MPU KOTOPBIX B OCBEMIAEMOM CBETOJIMOJIC BO3HUKACT (POTOTOK.

Obopyoosarue. Tpu mapel CBETOAMOIOB PA3HBIX IBETOB (KPACHBIC, 3€JICHBIC
U cuHUE), OJIOK MUTAHUSI CBETOUOAA-OCBETUTENS, MYJIBTUMETDP.

Kpamroe onucanue pewenus. JIBa CBETOOMONA YCTAHABIMBAKOTCS HAMPOTHB
apyr apyra. Uepe3 ONMH CBETOAMOA MPOIMYCKAETCA TOK OT WUCTOYHUKA TUTAHUSL.
HUzydaercs  sBJICHWE BO3HUKHOBEHHMSI (JOTOTOKA BO BTOPOM  CBETOJHUOJC.
OOHapyxuBaeTcs, 4YTO (POTOTOK BO BTOPOM CBETOAMOAC BO3HUKACT TOJBKO
MPA OCBEIIEHUH €T0 CBETOAMOIOM C JIMHOW BOJIHBI, MEHBIIEW WM PABHOW JJIMHE
BOJIHBI, HA KOTOPYIO PACCUMTAH OCBEIIACMBIN CBETOANO.

Onucanue cxooiceti pabomwsi npaxkmuxyma: MexayHapoaHas OJUMMOMaaa
1o 3KcrnepuMeHTanbHON pusuke 2020 r., 3anaya «Ontonapa» [17].
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUHOIA
JESITEJIBHOCTU « OCHOBBI ®M3NYECKOI'O DKCHEPUMEHTA
(@U3NKO-MATEMATHYECKHIA IPO®UIb)»

JIMUHOCTHBIE PE3YJIBTATDBI

B cghepe epadicoanckozo ocnumanusi:

TOTOBHOCTb BECTH COBMECTHVIO JEATEIIbHOCTh B WHTEPECAX TI'PAKIAHCKOIO
o01IecTBa, y4aCTBOBATh B CaMOYITPABJICHUU B 00pa30BaTENIbHON OpraHnu3anuy;

YMEHHME B3aUMOJACHCTBOBATh C COLMAJIBHBIMU MHCTHUTYTAMU B COOTBETCTBUH
¢ uX QYHKIMSIMU ¥ HA3HAUYCHUEM.

B cghepe nampuomuuecroco socnumarusi:

Cc(OPMUPOBAHHOCTH POCCUICKON IPaskIaHCKOW MACHTUYHOCTH, MATPUOTHU3MA,

LIEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCUICKHUX YYEHBIX B 0071aCTH (PU3UKU U TEXHUKH.

B cghepe Oyxosro-npascmeenoco 60Cnumansi:

c()OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEACHHUS,

CIOCOOHOCTh ~ OLICHMBATh  CUTYalMlO M TMPUHUMATh  OCO3HAHHBIC
PELICHUs, OPUEHTHUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI W  LEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YUEHOIO;

OCO3HAHUE JIMYHOTO BKJIAA B TOCTPOCHHUE YCTOMUMBOIr 0 OYAYIIETO.

B cghepe scmemuuecrkoco socnumanusi:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs 3CTETUKY HAYYHOIO TBOPYECTBA,
OPUCYIIETO (PU3NUYECKON HAYKE.

B cghepe mpyooeoeo eocnumanusi:

UHTEPEC K pa3iuuHbiM  cepaMm  MNpoPecCHOHATBHON  IEATENBHOCTH,
B TOM YMCJIE CBA3aHHBIM C (PM3MKOH M TEXHUKOM, YMEHUE COBEPIIATH OCO3HAHHBIMA
BbIOOp Oyayuieil npodeccrn U peann30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TJTIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00Pa30oBaHUIO U CaM000pa30BaHUIO B 00J1acTH
(U3UKKA HAa TPOTSHKEHUH BCEH KU3HU.

B cghepe sxonoeuveckoco ocnumanusi:

C()OPMUPOBAHHOCTh 3KOJIOTMYECKOH KYJNBTYPbI, OCO3HAHWUE MIOOATBHOrO
XapakTepa SKOJIOrHYECKUX MPOOIEM;

IUTAHUPOBAHUE M OCYIIECTBJICHUE ACUCTBAIN B OKPY KAIOILIEH CPEeae HA OCHOBE
3HAHMA LEJIEH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA,

PACIIMPEHUE OMBITA AECATETBHOCTH 3KOJOTMYECKON HANPABICHHOCTHA HA OCHOBE

UM EIOIIMXCS 3HAHWM N0 (Pu3mke.
26



B cghepe yennocmu HayuHoeo NOSHAHUSL:

C()OPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKOMH HAYKHU;

OCO3HAHUE LEHHOCTM HAYYHOH JEATENIbHOCTH, TOTOBHOCTH B MPOLECCE
U3y4eHUsl (PU3MKHU OCYILECTBIATH MPOCKTHYIO M HCCIICI0BATEIBCKYIO ACITEIBHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIC YHHBEPCAJbHbIC YYeOHbBIC AeiiCTBUSA:

ba3oBble Jornueckue aeiicTBUs:

CaMOCTOSITELHO  (POPMYJIMpPOBaTh W aKTyallu3upoBarh  MPoOJIEMY,
paccMaTpuBarh €€ BCECTOPOHHE,

ONPEICHATh LEU JEATCIILHOCTH, 3a/1aBaTh MMAPAMETPBl W KPUTECPUU WX
JIOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPUBACMBIX (PU3UUECKUX
SIBJICHUSX

pa3padarbiBaTh TMJIaH PEUICHUS MPOOJEMBI C YYETOM aHajIN3a WMEIOLIUXCS
MATEPUATILHBIX K HEMATCPUATIBHBIX PECYPCOB,

BHOCUTHb KOPPEKTHUBBI B JACATEIBHOCTh, OLICHUBATHL COOTBETCTBUE PE3YJIHTATOB
LETISIM, OLICHABATh PUCKH MOCJICICTBUI ACATENBHOCTH,

KOOPJMHUPOBATh M BBIMOJHATH padOTy B YCIOBUSIX PEANIBHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BuBaTh KPCATUBHOC MBIIUICHHUC IIPH PCIICHHUN JKM3HCHHBIX HpO6J’I€M.

ba3oBble ncciienoBareibCKue AelicTBHA:

BIAJETh HAYYHOM TEPMHUHOJOTMEH, KIIOYECBHIMU MOHSITUSIMU W METOJAMMU
(U3nUECKON HAYKH;

BJIQJIETh HABBIKAMHU YYE€OHO-MCCIIEIOBATENBCKON M MPOEKTHON ACITENBHOCTH
B 00JacTH (PM3HMKH, COOCOOHOCTBED M TOTOBHOCTBEO K CaMOCTOSITEIBHOMY TOMCKY
METOJIOB PpEIICHUsT 3a1a4 (U3NYECKOr0 COACP)KaHWs, MPUMCHCHHUIO PA3IMYHbIX
METOJIOB MMO3HAHUS,

BIAQJETh BHJAAMH  JACIATEIBHOCTH MO  TOJYYEHWUIO HOBOIO  3HAHMS,
€ro MHTEpIpeTalui, NpeoOpPa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaILMsX, B TOM YUCIIC TPYA CO3AHUN YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJIAITH TIPUUYMHHO-CJICICTBCHHBIE CBSI3M W AKTYAIM3UPOBATH 3aadvy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHThI JJIsl 10KA3aTeIbCTBA CBOMX

VTBEP)KACHUH, 3a1aBATh MAPAMETPBI U KPUTEPUH PELLICHMUS,
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AQHAJTM3UPOBATh MOJYYCHHBIE B XOJE PEIICHUS 3aJaud  Pe3yJbTarhl,
KPUTHUYECKHA OLICHWBATh MX JOCTOBEPHOCTh, MPOTHO3MPOBATH M3MECHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (QOpPMYJIHMpPOBaTh COOCTBEHHBIC 33daud B 00pa3oBaTEIbHON
JESITETbHOCTH, B TOM YHUCJIE MPU U3yYEHUHN (PU3UKH,

JaBaTh OLEHKY HOBBIM CUTYALAsIM, OLICHUBATh MPUOOPETECHHBIN OIBIT,

YMETh TEPEHOCHTh 3HAHWUA MO (PU3MKE B MPAKTHYECKYIO 00JIacTh
YKU3HEACATENBbHOCTH,

YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTEH;

BBIJIBUTaTh HOBBIC UJIEU, MPEAJIAraTh OPUTHHATIBHBIC TOIXObI U PELICHHUS;

CTaBUTDH HpO6J’I€MBI M 3a1a4M, 10IYyCKaromunue aJlbTCPHATUBHBIC PCIICHU .

Pasora ¢ undopmanmeii:

BIAJECTh HAaBbIKAMM TMONyYeHUS MHPOpPMAUU (HUIMUECKOTO COACPIKAHMSI
U3 MCTOUYHUKOB PA3HBIX THUIOB, CAMOCTOSTEJILHO OCYIIECCTBIATH TMOMCK, aHAIuU3,
CUCTEMATU3AlMI0 W WHTEPNpeTaluio WHGOpPMAllMK Pa3IMuHBIX BHIOB U (hopm
PEACTABIICHUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIUH;

UCMOJIb30BaTh ~ CpeACTBa  MH(MOPMALIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTH B PELUICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ coOM0eHuEM TPEOOBAHUIA SPrOHOMUKH, TEXHUKN O€30MaCHOCTH, TMTUEHBI,
pecypcocOepeskeHusl, TPAaBOBbIX W JTUYECKMX HOPM, HOPM HH(POpMAIMOHHOMN
0€30IaCcHOCTH,

CO3/1aBaTh TEKCThI (PU3UUECKOTO COACPIKAHUS B PA3JIMUHBIX (JOpMATaX C yUETOM
Ha3HaYeHHUsT MH(OpPManMu W LENCBOM ayIUTOPUH, BBIOMpas ONTHMAIBHYIO (hopmy
NPEACTABICHUS U BU3yaTU3allUU.

KoMMyHHKATHBHbIC YHUBEPCAJbHbIC YUeOHbIE JeHCTBHS:

OCYUIECTBIISATh OOLIEHUE BO BHEYPOUHOU NEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYal[Uil U CMSATYaTh KOH(TUKTHL,

Pa3BEPHYTO W JIOTMYHO M3JlaraTh CBOKO TOUYKY 3PEHUSI C KCIHOJIb30BAHHEM
SI3BIKOBBIX CPE/ICTB;

NOHUMAaTh U HUCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBUIyaIbHOMN
padoTHI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHM € ydeToM OOHIMX
UHTEPECOB M BO3MOXKHOCTEHN KaXKJ0r0 UeHA KOJIJIEKTHUBA;
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MIPAHAMATH 1 (SH171 COBMECTHOM JICATEIIBHOCTH, OpraHUA30BBIBATH
A KOOPAWHUPOBATH JEUCTBUS 10 €€ HOCTMIKEHUIO. COCTaBJIATH IUIAH JEWCTBUMH,
paclpeaensaTh POAM € Y4YETOM MHEHUH Y4YaCTHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KQYE€CTBO CBOETO BKJIA/Ia M KAXKIOI0 YYACTHUKA KOMAaHJbI B OOMIMIA
pe3yJIbTar Mo pa3padOTAHHBIM KPUTEPUSIM,

npemiaratb HOBBIE TMPOEKTHI, OLEHWUBATh WAEW C MO3WLIHUH HOBHU3HEIL,
OPUTHHAIBHOCTH, TIPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBIATE TO3UTUBHOE CTPATETHYECKOE TOBEACHUE B  PA3IAYHBIX

CUTyaluiX, IIPOABJIATE TBOPUYCCTBO U BOO6pa)KeHI/Ie, OBITH HNHHUIIHATHUBHBIM.

PeryasiTuBHbI¢ YyHHBEPCcAJbHbIC YYe¢OHBbIC ¢ CTBHSA:

Camoopranuzanus:

CaMOCTOSATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JACTH
(PM3UKH, BBISBIISTH MPOOJIEMBI, CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIC 331a4H,

CaMOCTOSITENILHO COCTABJISTH TJIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 33124,
IUIAH BBINIOJTHEHUS TPAKTHYECKOM PadOThl € Y4YETOM MMEIOLIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN M MPEATNIOUYTCHHUIA;

JaBaTh OLEHKY HOBBIM CHUTYALIUsIM,

pacIMpsATh PAaMKX Y4eOHOTO MPEAMETA HA OCHOBE JIMYHBIX MPEATIOYTCHHIA,

JIeNiaTh OCO3HAHHBIA BBIOOP, AapryMEeHTHpPOBaTh €ro, OpaTh Ha ceOd
OTBETCTBEHHOCTD 34 PELICHUE;

OLICHUBATh TPUOOPETEHHBIH OIBIT,

cnocoOCTBOBATH (POPMHUPOBAHUIO W MPOSIBJICHUIO SPYAMIIMN B 00IaCTH (PU3UKH,

MOCTOSIHHO MOBBINIATH CBOM 00Pa30BATEIbHBIA U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPO/Ib, IMOLMOHANBbHBII HHTE/JIEKT:

JlaBaThb OLICHKY HOBBIM CHTYallAsIM, BHOCHTH KOPPEKTHUBEI B HEATEILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YILTATOB LIETIIM;

BJIQJICTh HABBIKAMM TIO3HABATEIBHON PEQIICKCHM KaK OCO3HAHUSI COBEPLIACMBIX
JEUCTBUNA W MBICIUTEIILHBIX MIPOLECCOB, UX PE3YILTATOB U OCHOBAHUI,

UCIOJb30BaTh MPUEMBI PEPIIEKCHM U1l OLIEHKH CHUTYallMH, BBIOOpA BEPHOIO
peLIeHus;

YMETH  OLICHUBATH PUCKH W  CBOEBPEMEHHO IPUHAMATH  PEIICHUSA
10 X CHHYKEHUIO,

29



OPUHUMATh MOTWUBBI M apPryMEHThl [JPYTHX TMPUH AHAIU3E PE3YJIbTATOB
NEATENBHOCTH,

OPUHAMATH €031, MOHUMAsi CBOM HEJOCTATKH M TOCTOMHCTBA,

OPUHUMATh MOTWUBBI M ApPryMEHThl JPYTUX TMPH AHAIM3E PE3YIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO M MPABO APYTMX HA OLIMOKH.

HPEAMETHBIE PE3YJIBTATDBI

K xoHnity 10 kracca oOy4arouiuiicss HAy4YuTCs:

NOHMMATh 3HAYCHHE ONMUCATENbHOM, CHCTEMATU3MPYIOIEH, OOBICHUTENBHOM
U MPOrHOCTHYECKONH (PyHKIMNA (PU3NYECKOW TEOPUM — MEXAHWKH, MOJEKYJISIPHON
(GU3MKH HW TEPMOJMHAMUKH, poib (u3nueckoid Tteopun B (HOPMHUPOBAHUHU
NPEICTABJICHUIA O PU3NUECKON KapTHHE MUPA,

pa3nuyarh yCIOBHsS NPUMEHUMOCTH W3YYECHHBIX MOJENCH (PU3MUYECKUX Tell
Y TIPOLIECCOB (SIBJICHUI );

pa3nuyarh  yCaOBMS (FPaHMIlBI, OOJIaCTH) MPUMEHUMOCTH  U3YUYCHHBIX
(PU3NYECKMX 3aKOHOB, MOHUMATh BCEOOUIMI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB
¥ OTPAaHUYECHHOCTD MCIOJIb30BAHUS YACTHBIX 3aKOHOB,

AQHATTM3UPOBATh M OOBACHATH MEXAHWYECKHE, TEIJIOBBIE, JJICKTPUYCCKHE
MIPOLIECCHl M SIBJICHMS, WMCIIONIb3Ys OCHOBHBIE IOJOXKEHUS M 3aKOHbI MEXAHWKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM, MOJICKYJSPHOM (PU3MKM M TEPMOJMHAMUKH,
BNEKTPOAMHAMUKH;

AHAJTM3UPOBATh M OOBICHATH (PUBHUYECKUE SBIICHUS, WCIOJIBb3YS OCHOBHBIE
NOJIOKEHUS U (PU3NYECKUE 3AKOHBI,

OMUCHIBaTh (PU3MYECKHE MPOLECCHl W SIBICHUS, HCIOJIb3YS HEOOXOAUMBIE
BEIIMYMHBIL,

OOBACHATH OCOOEHHOCTH MPOTEKAHUS N3YYACMbIX (PU3MUECKUX SIBJICHMIA,

OPOBOJIUTH HMCCIICIOBAHAE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMYHHBI
OT APYroM C WCNOJB30BAHMEM IMPAMBIX M3MEPEHHM, NMPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YyIbTAThl TOJYYEHHOW 3aBUCUMOCTH (PU3NUYECKUX
BEJINYMH B BUJIE TPAPUKOB C y4ETOM a0COMIOTHBIX MOTPEUIHOCTE N H3MEPEHUIA, 1ENIATh
BBIBOJIBI 110 PE3YJbTaTaM UCCIICAOBAHUS,

MPOBOJINTH KOCBEHHBIC U3MEPEHUS (PU3HMUECKUX BEIWYMH, MPU 3TOM BBIOMPATh
ONTUMAIBHBIA METON W3MEPEHMS, OLEHUBAThb AaOCOFOTHBIE W OTHOCHUTEIIBHBIC

IOrpCIHOCTH IPAMBIX H KOCBCHHBIX H3MepeHHﬁ;
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OPOBOJIUTH OMNBITBI MO MPOBEPKE MPEUIOKECHHON TUHOTE3bl: IUITAHUPOBATh
SKCIIEPUMEHT,  COOMparb  SKCICPUMEHTABHYK)  YCTAHOBKY,  AHAJIM3UPOBATH
NOJTYYEHHBIE PE3YJABTATHI M I€TAaTh BBIBOJ O CTATyCE MPEMIOKEHHON TMIIOTE3BI,

coOnoare mpaBuia ©O€30MacHOro0 TpyJa MPW MPOBEIACHUM HWCCIECIOBAHUN
B paMKax TMpaKkTUKymMa H®  y4eOHO-MCCIEAOBATEIbCKON  JIEATEIILHOCTH
C MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPATOPHOrO 000PYAOBAHUS,

pelaTh PacueTHHIE 3a/1a4d ¢ SIBHO 3aJaHHOW W HESIBHO 3aJaHHON (PU3MYECKOM
MOJICTIBIO. HA OCHOBAHWM aHau3a YCJIOBUSI OOOCHOBBIBATH BBIOOP (DPU3HUECKOIA
MOJICIH, OTBeHarouleil TpeOOBaHWSM 3adaud, NPUMEHSATH (QOPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJaThl  (PU3NYECKMX TEOPUA TNpPUd  HCIOIb30BAHUU
MAaTEMaTHYECKAX METOJOB PEUICHHS 3a/]a4, NPOBOJMTH PacueTbl HA OCHOBAHWHU
UMEIOIUXCS JIAHHBIX, AHAIM3HPOBATh PE3YJbTaTbl M KOPPEKTUPOBATH METOIbI
PELIEHUS C YYETOM MOTYYEHHBIX PE3YJIbTATOB,;

pemarb KaueCTBEHHBIC 3a7aud, TPeOYIOUIME MPUMEHEHHUS 3HAHHWIA U3 Pa3HBIX
pa3nenoB Kypca (M3MKHM, a TaKkKe WHTETPALMKA 3HAHWA W3 JAPYrMX MPEAMETOB
€CTECTBCHHO-HAYYHOI'0 LMKJIA. BBICTPAMBATh JIOTMYECKYIO LEMOYKY PACCY>KACHUH
C ONOPOii HAa U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKUE SBIICHUS,

UCMOJb30BaTh TECOPETUUECKHUE 3HAHUS JUIsI OOBSICHEHUS! OCHOBHBIX MPUHLIUIIOB
PabOThI U3MEPUTETBHBIX MPUOOPOB;

AQHAJTM3UPOBATh M OLICHUBATh MOCIEACTBHS OBITOBOW W MPOW3BOJACTBEHHOM
JESITETBHOCTA YENIOBEKA, CBI3aHHOM € (PU3MYECKMMM MPOLECCaMH, C MO3WLUN
3KOJIOTUYECKOM 0e30MmacHOCTH, NPEICTaBICHUN 0 pPalMOHATEHOM
OPUPOJOIOIB30BAHNM, & TAKKE PA3yMHOM HCIIOJIIB30BAHUM JOCTH)KCHUN HAyKd
Y TEXHOJIOTHH J1s1 JAJIbHEHIEro Pa3BUTHS YEIOBEUECKOr0 OOIIECTRA,

OPUMEHATh Pa3IM4Hble CcnocoObl padoThl ¢ HMHpOpMALMEd (PU3HUECKOro
COJEPXaHMsI C KCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAlMOHHBIX TEXHOIOTHA,
IPA 3TOM KCIOJIb30BAaTh COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOIOTUMN I TTOMCKA,
nepepaboTKn W MPEAbIBICHUS Y4€OHOW W HAYYHO-MONYJISPHOH HMHQPOPMALNH,
CTPYKTYPUPOBAHUS M WHTEPIPETAUMN HHQPOPMALMHK, TMOJYYECHHON W3 Pa3TUUYHBIX
VCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOJIY4acMYr0 MH(OPMALMIO U OLICHUBATH
€¢ JIOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIMXCS 3HAHWI, TaK U HA OCHOBE aHAINA3a
MCTOYHMKA UH(OPMALIH;

NPOSIBIIATE OPraHU3allMOHHBIE M MTO3HABATENIBHBIE YMEHHUS CaMOCTOSITETBHOIO
NPUOOPETEHHST HOBBIX 3HAHWI B MPOLIECCE BBIMOJHEHMS MPOCKTHBIX M Yy4e€OHO-

UCCIIEA0BATENBCKUX padoT;
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paboTark B IPYIIE C UCIIOTHEHUEM Pa3IMYHbIX COLUATBHBIX POJIECH;
OPOSIBIATE MOTHBALMED K Oyayiied mnpoecCHOHANBHONH —EATENbHOCTH

MO CMECHHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIs.

K konity 11 kracca oOy4arouiuiicss HAy4uTCs:

NOHUMATh POJIb (PU3UKHA B SKOHOMHUYECKOM, TEXHOJIOTUYECKOW, COLMATBHOMN
Y 3TUYECKOH c(hepax ACITETbHOCTH YEIOBEKA, POIb U MECTO (PU3UKHA B COBPEMEHHOMN
HAYYHOW KAPTMHE MHpa, 3HAYEHUE ONUCATEIBHOH, CHCTEMATU3HUPYIOLIEH,
OOBSICHUTEIbHOW W TMPOTHOCTUYECKOM (PyHKUMI (PU3NYECKOH Teopuu, poJib
(u3nyeckoi TeoprK B (POPMUPOBAHUM NPEACTABICHUH O (PU3HUECKON KapTUHE MUPA,
MECTO (PM3NYECKOW KApTUHBI MUpa B OOMIEM Psy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEACTABICHUI O TPUPOE;

pa3nuyarh yCIOBHsS NPUMEHUMOCTH W3YYECHHBIX MOJENCH (PU3MUYECKUX Tell
Y TIPOLIECCOB (SIBJICHUI );

pa3nuyarh  yCaOBMS (FPaHMIlBI, OOJIaCTH) MPUMEHUMOCTH  U3YUYCHHBIX
(PM3NYECKMX 3aKOHOB, MOHMMATh BCEOOUIMI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB
Y OFPaHUYCHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

AHAJTM3UPOBATh W OOBIACHATH DJICKTPOMAHUTHBIE, KBAHTOBBIC MPOLIECCHI
W SIBJICHWS, WCHOJb3ys OCHOBHBIC TIOJNIOKCHUSIT W 3aKOHBI JJIEKTPOJMHAMUKHA
Y KBAaHTOBOH (DM3HKH;

OIMKUCHIBATh N3YYEHHBIEC (PU3NUYECKUE MPOLIECCHI U SIBIICHUS,

OOBACHIATH OCOOEHHOCTH MPOTEKAHUS U3YYCHHBIX (PU3HYECKUX SIBIICHUM,

OPOBOJUTH  HKCCICAOBAHWE  3aBUCUMOCTEH (PU3NYECKUX  BEJIMYWH
C HCIOJIb30BAHUEM TMPSAMBIX M3MEPECHWH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUPOBaTh PE3YJIbTAThl MOTYYEHHONH 3aBUCUMOCTH (PU3MYECKUX BEJIMUMH B BUJIC
rpaMKOB C y4e€TOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEHWH, JE€NaTh BbIBOJBI
10 pe3yJibTaraM HCCIETI0BAHUS,

IPOBOJINTH KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEIMYKH, MPH 3TOM BBIOMPATh
ONTUMAIBHBIA METO W3MEPEHMs, OLECHUBATh AaOCONIOTHBIE W OTHOCHUTEIBHBIC
NOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPCHUI;

OPOBOJUTE OMNBITBI MO MPOBEPKE MPEVIOKECHHON TUNOTE3bl: IUITAHUPOBATh
JKCIIEPUMEHT,  COOMpaTb  JKCICPUMEHTAIBHYK)  YCTAHOBKY,  AHAJM3UPOBATh

IOJIYUYCHHBIC PC3YJIbTAThl U ACJ/IaTh BBIBOJ O CTATYCC HpGI[J'IO)KGHHOfI TAIIOTC3hI,
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coOnoare mpaBuiaa ©O€30MacHOrO0 TpyJa MPU MPOBEIACHUM HWCCIECTOBAHUN
B paMKax TMpaKkTUKymMa H®  y4eOHO-MCCIEAOBATEIbCKON  JIEATEIIbHOCTH
C HCIOJIb30BAHUEM U3MEPHUTENbHBIX YCTPOUCTB 1 1a00paTOPHOro 00OPYAOBAHNUS,

peliaTh pacueTHHIE 3a/1a4d ¢ SBHO 3aJaHHOM M HESBHO 3aJJaHHOU (PU3NUECKOi
MOJIENBIO;

pemarb KaueCTBEHHBIC 3a7aud, TPeOYIOUIME MPUMEHEHHUS 3HAHWIA U3 Pa3HBIX
pa3nenoB Kypca (M3MKHM, a TaKKe HMHTErpPallMy 3HAHWWA W3 JPYTHX MPEIMETOB
€CTECTBCHHO-HAYYHOI0 LMKJIA. BBICTPAMBATh JIOTMYECKYIO LEMOYKY PACCY>KACHUI
C ONOPOiA HAa U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUYECKUE SBIICHUS,

UCMOJBb30BaTh TEOPETUUECKHUE 3HAHUS JUIsI OOBSICHEHUS! OCHOBHBIX MTPUHLIUIIOB
PabOTHI U3MEPUTETBHBIX MPUOOPOB;

AQHAJTM3UPOBATh M OLICHWBATh MOCIEACTBHS OBITOBOW W MPOW3BOJACTBEHHOM
JESITETBHOCTA YENIOBEKA, CBI3aHHOM € (PU3MYECKMMM MPOLECCAMH, C MO3WLUN
3KOJIOTUYECKOM 0€30MacHOCTH, PEACTaBICHAN 0 pPalMOHAILHOM
OPUPOJOIOIB30BAHNM, & TAKKE PA3yMHOM WCHOB30BAHUM JOCTUXKEHUI HAYKU
Y TEXHOJIOTHH 7151 JAJIbHEHIEro Pa3BUTHS YEIOBEUECKOr0 OOMIECTRA,

OPUMEHATh Pa3IM4Hble CnocoObl padoTel ¢ HMHpOpPMALMEH (PU3HUECKOro
COAEPXaHMsI C HCIOIB30BAHUEM COBPEMEHHBIX WH(OPMAMOHHBIX TEXHOIOTHA,
IPA 3TOM KCIOJIb30BAaTh COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOIOTUMN I TTOMCKA,
nepepaboTKn W MPEAbSBICHUS y4€OHOW W HAYYHO-MONYJISPHOH HMHQPOpPMALNH,
CTPYKTYPUPOBAHUS M WHTEPIPETAUMK MH(POPMALKH, TMOJIYYECHHON W3 Pa3TM4HbIX
WUCTOYHUKOB, KPUTHYECKH AHAJTM3UPOBAThH MOJIYYacMYK MH(POPMALUIO U OLCHUBATh
€¢ JIOCTOBEPHOCTh KAaK HAa OCHOBE MMCIOIIMXCS 3HAHWI, TaK U HA OCHOBE aHAIN3a
MCTOYHUKA MH(OPMALIH;

NPOSIBIATE OPraHU3allIOHHBIE M MTO3HABATEJIBHBIE YMEHHUS CaMOCTOSITETBHOIO
NPUOOPETEHHST HOBBIX 3HAHWUH B TPOLIECCE BBIMOJHEHHWS MPOEKTHBIX M y4eOHO-
UCCIIEA0BATENBCKUX padoT;

padoTark B IPYIIE ¢ UCIIOTHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH;

OPOSBIATE MOTHBALMED K Oyayuied npoecCHOHANBHONH —EATENbHOCTH
N0 CHENUATBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOduIIs.
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TEMATWNYECKOE NMNJ1AHNPOBAHWE

10 KJTACC
HanmeHoBaHMe
No
pas3fenoB 1 TeM
n/n

y4yebHOro npeameTra
Pasgen 1. MexaHuka
11 TlorpewwHocTu
B 9KCMNepumeHTe
(nekums)

Konnyectso
yacoB

MporpaMmMHOe cofepXKaHue

SKCNepuMeHT 1 Teopus B NpoLiecce
Nno3HaHus npupoabl. HabnoaeHne

N IKCNEPUMEHT B q)mlee.

Cnocobbl N3MepeHusa (PU3NYECKUX
Be/IMYNH (aHa/I0roBble N LNQPOoBbIe

N3MepuTeNbHbIE NPMOOPSI,
KOMMbIOTEPHbIE JATYNKOBbIE
CUCTEMBI).

MorpeLwHoCTN N3MepeHNin

(hmM3nYeCcKMX BENMUYUH (abCcoMOTHaN

N OTHOCUTENbHASA).
'MnoTe3a. PU3NYECKUIA 3aKOH,
rpaHuLbl ero NPUMeHUMOCTH

XapaKTepucTuka aesteNlbHOCTU
obyyaroLmxcs

OnepupoBaTb NOHATUSAMMU:
HabNtoAeHNe, SKCNEPUMEHT, TUMOTe3a,
Teopus, pusmyeckas BeNNYMHA,
(hM3NYECKNIA 3aKOH, N3MEPUTE/bHBIN
npuoéop, n3MepeHmne, pesynbrtar
M3MEPEHNS, LieHa AeNeHUs TTTKabT
npn6opa, NOrpeLHOCTb N3MEPEHNS.
MpnBOAMTb NPUMEPbLI HAGMKOAEHUS,
3KCNepMMeHTa, rmnoTesbl, TEOPUH,
(PM3NYECKNX BENNYMH, (PUNYECKMX
3aKOHOB, M3MepUTENbHbIX NPUGOPOB.
OnpefensTb LEeHY AeNeHNs TTTKa/bT
nproéopa, abCoONOTHYHO NOrPeLUHOCTb
NPSIMOro M3MepeHus.

3HaTb (YOpMY bl A4S OLEHKM

34



1.2

OueHKa norpeLLHocTein
MPSMbIX N KOCBEHHbIX
N3MepPeHNiA
(camocToATENbHASA
paboTa)

OnpepgeneHve NoOrpewwHocTen
NPSMbIX U3MEPEHUIA N0 3a[laHHbIM
pe3ynbTataM U3MepPEHUN.
MpreMbl OLLEHKW NOTPeLLIHOCTEN
KOCBEHHbIX N3MePEHNIA

OTHOCUTE/IbHON NOrpeLLIHOCTH
KOCBEHHOIro M3MepeHus, rnpasuna
OKpYrneHnst abCoNtOTHbIX
MOrpPeLHOCTEN, BbIpaXXeHue
OTHOCMUTE/bHbIX NOrPELLHOCTEN

B MPOLeHTax

OnepupoBaTb NOHATUSAMU:
abCoMOTHaA NOrPeLHOCTb U3MEPEHNS,
OTHOCUTE/NIbHasA MOrPeLHOCTb
N3MepPEHUS.

MpnBOAMTb NPUMEPbLI NPAMbIX

M KOCBEHHbIX N3MEPEHWIA.
OnpefensTb NOrPELIHOCTU NPAMbIX
N3MEPEHNIA.

icnonb3oBaTb METOZ rpaHuLy

AN OLEHKM abCONOTHOM MNOrPeLlHOCTy
NPSIMOro M3MepeHust, npasmna
OKpYrneHnst abCoNtOTHbIX
NorpewwHocTen, opMy bl NSt OLEHKM
OTHOCWUTE/IbHOWN NOrpPeLLIHOCTH
KOCBEHHOI0 1M3MepeHUs.

YMeTb OKPYrNATb abCONOTHbIE
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131 YcpegHeHue
n3mepeHuin. CnyyariHas
MOrpeLHoOCTb
(NpakTUKym)

1

MpnBOpPHbIE NMOrPELLHOCTH,
CNydyaiiHble U CUCTEMATMYECKMe
MOrpeLHoCTY

MOrpPeLIHOCTH, BblpaXKaTb
OTHOCUTE/IbHble NOrPeLLIHOCTH

B MPOLIEHTaXx.

PewaTb 3aa4M Ha OLEHKY
OTHOCUTE/bHbIX NOrPeLLIHOCTEN
OnepupoBaTb NOHATUSAMMU:

NPUO0OpPHast NOrpeLLIHOCTb, CyYaliHas
MOrpeLwHoCTb, CUCTEMATYECKAS
MOrpeLHoCTb, CpeaHee 3HaYeHuMe.
MpmBOAMT b NPUMeEpPLI NPUBOPHOIA,
C/ly4yaiHOn 1 cMcTemMaTUYeCKOM
MOrPeLLIHOCTMW.

OnpefenaTb 3KCNepuMeHTaIbHO Habop
3HaYeHMI PU3NYECKON BENNYMHDI

NpY NPOBEAEHNN HECKONbKNX
He3aBMUCUMbIX U3MEPEHWIA.
Ncnonb3oBaTb (DOpMYy/ibl 415 CPeLHEro
apuPMeTUYECKOr0 HECKO/TIbKUX Ymcen,
AN19 OLEHKM abCONOTHOM MOrPeLlHoOCTy
3HaYeHMs (M3NYECKON BENNYMHBI,
OLIEHEHHOr 0 Kak cpefHee
apumeTNYECKOEe Habopa ee 3HaYEHWA.
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1.3.2 KwuHematnyeckume
N3MEPEHNs asibHOCTU
rnosieTa, pacuyer
Haya/IbHO CKOPOCTU
(NpakTUKym)

MepemeLLeHne, CKOPOCTb

1 YCKOpeHVe MaTepuanbHOM TOYKMN,
MX NMPOEKLMN Ha OCU CUCTEMBI
KoopanHat. CnoxeHue
NnepemMeLLeHNiA N CNOXKEHNE
ckopocTei. [BmKeHune Tena,
OPOLLEHHOI0 NOA Yr/1oM

K FOPU30HTY. 3aBUCMMOCTb

OueHMBaTb 3HAYEHNE M3MEPSEMON
(hM31YECKON BENNYMHBI KaK CpeaHee
apupMeTnU4ecKoe Habopa ee 3Ha4YeHWN,
MONYYEHHbIX NP NPOBEAEHUN
HECKO/IbKMX HE3aBUCUMbIX U3MEPEHUA,
abCONMOTHYO N OTHOCUTE/IbHYHO
MOrpeLHOCTb 3HAYEHNS 3TON
(hM3NYECKOIN BENNYMHBI.
YcTaHaBnmBaTb B3alMOCBS3N

MeXay OLEHKOIN 3HaYeHUs n3nyecKo
BE/IMYNHBI, ONpeaensiemMmon

Mo pe3ynbTaTaM HECKONbKUX
He3aBUCUMbIX U3MEPEHUI, N CPeaHNM
apUPMeTUYECKNM HECKONBbKUX YnCEN
OnepupoBaTb MNOHATUSAMMU:

CKOPOCTb, YCKOpeHWe, CBO6OAHOe
nageHve, fasbHOCTb MOJeTa,
abCoN0THasA NOrpPeLLIHOCTb N3MEPEHUS,
OTHOCUTE/IbHasA MOrpeLHoCTb
N3MepPEHUS.

MpnBOAMT b NPUMEPbI CBOGOAHOIO
nafeHns Ten Npu pasnyHbIxX
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KOOPAMHAT, CKOPOCTU 1 YCKOPEHMS
MaTepuasibHOM TOUKU OT BPEMEHU



3HaYeHUAX HaYa/IbHOW CKOPOCTY,

MpK pasHbIX yrnax mexzay HadabHOW
CKOPOCTbIO U FTOPU30HTOM.
Ncnonb3oBaTb pyneTky,
KWHemaTuyeckme (opmMyrsbl,
onucbIBaloLLMe ABUKEHME Tena,
OPOLUEHHOrO MO Yr/IOM K FOPU30HTY.
dopmynmpoBaTh rMNoTe3y 0 XxapakTepe
3aBMCMMOCTM [a/IbHOCTY MosieTa Tena,
OpOLLEHHOI0 rOPU30HTa/IbHO,

OT ero HayaJlbHO CKOpOCTMW.
WNccnenoBaThb 3aBUCUMOCTb Ja/IbHOCTH
nosieTta Tena, GPOLLIEHHOrO
rOPU30HTa/IbHO, OT €ro HayasibHOM
CKOPOCTM N MHTEPNPeTMPOBATb
MoslyYyeHHble pe3ynbTarhl.

PewaTb 3afa4y Ha onpeseneHune

M0 3KCNepUMEHTa/IbHbIM AaHHbIM
HayaNbHON CKOPOCTU Tena,
OPOLLEHHOIO rOPU30HTASIbHO.
OnpefensiTb abCcoNMOTHYHO

M OTHOCUTE/IbHYIO MOrPeLIHOCTb
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14

1.5

MpocTeiwne
reoMeTpuyeckue
N3mMepeHuns
(camocTosATeNbHASA
paboTa)

["pagmkm
3KCMEPUMEHTA/bHbIX
3aBUCUMOCTEN.

MeTozbl ¥ NpUeMbl NPOBeeHMs
NPSAMBIX N KOCBEHHbIX U3MEPEHMUA
reoMeTPUUECKMX BEIMUNH (ANWHA,
Yron, naowas, 06bem)

[padrueckoe npeAcTaBeHme
3aBUCMMOCTEN (PU3NUECKMX
BE/IMYMH ApYr OT Apyra. JIHeliHas

HayaNbHON CKOPOCTU Tena,
OpPOLLEHHOI0 rOPU30HTA/IbHO
OnepvpoBaTb MOHATUAMM:
abCo/IOTHas NOrPELHOCTb M3MEPEHNS,
OTHOCUTE/IbHAsA MOrpPeLLIHOCTb
N3MEPEHUS.

3HaTb MeTOAbl 1 NMpUembl NPOBeAEHNS
MPSAMbIX U3MEPEHWIA TeOMETPUYECKNX
BE/TNYUH.

MpUMeHATb hopmMy bl

ONs onpegeneHns abContoTHbIX

M OLEHKN OTHOCUTE/bHbIX
MOrpeLHOCTEN.

PewaTb 3afa4y Ha onpeseneHune
nnowasam gurypsl n obbema Tena

M0 3KCMNePUMEHTabHO N3MePEHHbIM
3HAYEHUAM [/INH.

OnpefensTb 3HaYEHNS OTHOCUTESbHbIX
MOrpeLwHoCTel B NPoLeHTax
OnepupoBaTb MOHATUAMU: TpaduK
3aBUCMMOCTU OAHOIN (hr3nYeCKoM
BE/INUMHbBI OT APYrou, NMMHeHas
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I"padhmyeckas
06paboTKa faHHbIX
(nekuwms)

3aBMCUMOCTb. YT/I0BOM
KO3(hpuumeHT 1 cBoboaHOe
cnaraemoe IMHeHOW 3aBUCUMOCTH

3aBMCUMOCTb, YI/10BON KO3IPPULNEHT
1 cBOOGOAHOE CnaraeMoe /IMHENHOM
3aBMCMMOCTM, annpokcumauums,
MHTEPMONALMSA, 3KCTPanonaLms.
3HaTb npaswusia NOCTPOEHMUS rpagiuKoB
3aBUCMMOCTEN PU3NYECKUNX BETMUNH
Apyr ot Apyra.

CTpouTb rpauKn MHENHbIX
3aBUCMMOCTEN (PU3NYECKUX BETMUNH
Apyr Ot Apyra.

MpUMeHATb npaswia NOCTPOEHUS
rpauKoB 3aBUCUMOCTEN (IU3NYECKNX
BE/IMUMH ApYr OT Apyra.

MpuBOANTb NPUMEPBI annpoKcumMaLmu,
WHTEPMONALMM, 3KCTPaNoONAaLUN.
YMeTb NPoBOAUTL MPOLeaypbI
annpoKcumaLmm, MHTepnonsuum,
3KCTpanonaymu.

OnpefensaTb 3HaYeHNs YrnoBoro
Ko3(ppmumeHTa n cB0604HOr0
C/liaraeMoro JIMHeMHoM 3aBUCUMOCTMH,
OLeHMBaTb X abCONMOTHbIE
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1.6

O6paboTka
HeNIMHENHbIX
3aBUCUMOCTEIN:
NNHeapm3auus,
noacyeT naowaam

[padhnyeckoe NpeacTaBneHNe
3aBUCUMOCTEl (DU3NYECKNX
BEMIMUUH [PYT OT Apyra.
HenuHeliHas 3aBUCUMOCTb

1 ee NHeapusaLus

MOrpeLuHOCTU.
YcTaHaBBaTb B3aMMOCBA3N MEXLY
MaTeMaTUYeCKNM NOHATUEM «/TMHEHAS
(OYHKUMA» 1 TMHENHOW 3aBUCUMOCTbIO
(hM3nyecKnx BeNNYNH ApYr OT Apyra.
NcenepoBaTh M MHTEPNPeTUPOBATb
rpauKnM NNHENHbIX 3aBUCUMOCTEN
(hM3nyecKnx BeNNYMH ApYr OT Apyra.
PelwaTb 3aayun Ha NOCTPOEHNe
NMHENHbIX rpatMKoB 3aBUCUMOCTEN
(hM3nMYeCKnX BEMYUH ApYT OT Apyra

no 3aflaHHbIM Habopam
3KCNEPUMEHTA/IbHbLIX JaHHbIX,
onpesensTb Mo NOCTPOEHHOMY rpafuKy
YrnoBoW KO3PUUMEHT 1 CBOGOAHOE
crnaraemMoe, OUeHMBaTb UX abCOMOTHbIE
M OTHOCUTE/bHbIE MOrPeLLHOCTH
OnepupoBaTb MNOHATUAMU: FpaduK
3aBMCMMOCTM OAHOWN (h13MYECKON
Be/INUMHBI OT APYroi, HeNMHenHas
3aBUCMMOCTb, JINHeapu3aLms
HEeNNHEHON 3aBUCUMOCTN, NIOLWasb
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noa rpagpmkom,
MOCTPOEHME
KacaTte/bHbIX

K rpaduky (nekums)



nog rpatkom 3aBUCMMOCTH,
KacaTte/ibHas K rpagmky 3aBUCUMOCTH
B JaHHOW TOYKe.

3HaTb npasuia NOCTPOEHMUSA rpainKoB
3aBUCMMOCTEN (PU3NYECKUX BETMUNH
APYr OT Aapyra, (OM3NYECKNin CMbICH
nnowasam nog rpayMkom 3aBMCMMOCTM
W KacaTeslbHOMN K rpatmKy 3aBMCUMOCTU
B JaHHOI TOUKEe.

CTpouTb UCXOAHbIE

W NINHeapu30BaHHbIe rpagunKm
3aBUCMMOCTEN PU3NYECKMNX BETMUNH
ApYr OT Apyra, KacaTe/lbHYyH K rpajuky
HE/IMHENHOWN 3aBUCUMOCTM B [JaHHOW
TOUKe.

MpUMeHATb npaBuia NOCTPOEHUS
rpaKoB 3aBUCUMOCTEN (hU3NYECKNX
BE/IMUUNH [pyr OT Apyra.

OnpefensTb 3HaYeHWa Naowaam

noA rpakom 3aBUCMMOCTM

M YrnoBOro KoaguumneHTa
KacaTe/lbHON K rpatky HesIMHEeNHOW
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3aBMCMMOCTM B JAaHHOI TOUKEe,
OLleHMBaTb NX abCOMOTHbIE
MOrpeLUHOCTL.

YcTaHasnmBaTb B3aMMOCBA3N

MeXJy MaTeMaTU4yecKUM NOHATUEM
«PYHKUMA» 1 3aBUCMMOCTbIO
(hM3NYECKNX BENNYUH LPYT OT Apyra.
ccnegosaTh M MHTEpPNpeTUPOBaTD
rpauKn HeMHENHbIX 3aBUCUMOCTEN
(PM3NYECKNX BENNYMH APYT OT Apyra.
PewaTb 334341 Ha NOCTPOEHNE
NIMHEaPU30BaHHbIX rPagMKoB
3aBUCUMOCTEN (PU3NYECKUX BENNYMH
ApYyr OT Apyra no 3afaHHbIM Habopam
3KCNEepPUMEHTa/IbHbIX JaHHbIX,
onpesensiTb Mo NOCTPOEHHOMY rpauky
YroBoOW KO3PpMUMEHT 1 CBOGOAHOE
cfaraemoe, OLeHMBaTb UX abCONOTHbIE
N OTHOCWUTE/IbHbIE MOrPEeLIHOCTH

1.7 WN3mepeHwne 2 PaBHOMepHOe 1 HepaBHOMEPHOE OnepupoBaTb NOHATUAMU: rpauK
3aBMCUMOCTH MPAMOSIMHENHOE ABUXKEHWE. 3aBMCMMOCTM OAHOWN (h13MYECKON
KOOPAWNHATbI rpaHnLbl KoopaunHata, Bpems, CKOPOCTb BE/INUMHBI OT APYroi, HeNnHenHas
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1.8

061aCcTM HaMOKaHWA
OT BPEMEHM.
NvHeapu3sauns
3aBUCMMOCTM
(NpakTUKym)

N3yueHune ynpyroro
rmcrepesuca
(NpakTUKym)

Cuna. 3mepeHne cunbl
ANHAMOMETPOM. Ynpyrue

M YaCTUYHO ynpyrue gegopmManuu.
Cwuna ynpyrocTtu. 3akoH l'yka.

3aBUCUMOCTb, JIMHEapu3aLns
HE/IMHENHOW 3aBUCUMOCTH.

CTpouTb NNHEapn30BaHHbIA Fpafuk
3aBMCMMOCTM (DU3NYECKUX BETMUYNH
Apyr ot Apyra.

MprYMeHATb npasBuia NOCTPOEHMS
rpadKoB 3aBUCUMOCTEN (IU3NYECKMX
BENMYMH ApYr OT Apyra.

OnpeaensiTb 3Ha4YeHNA YIN0BOro
Ko3(ppmumeHTa n cB060AHOr0
cnaraemoro rpagmka MMHenHom
3aBMCMMOCTH, OLEHMBATb

MX abCO/OTHbIE MOrPELLHOCTMN.
ccnegoesaTh M MHTepPNpeTUPOBaTD
HENMMHENHYI0 3aBUCUMOCTb KOOPAMNHATbI
rpaHuLbl 06/1aCTM HaMOKaHusa bymaru
OT BPEMEHM.

icnonb3oBaTb CEKYHAOMEP U PYyNeTKy
OnepupoBaTb MNOHATUAMWN: CUNa,
aedopmaumst, ynpyruin ructepesuc.
YMeTb (hopmynmpoBaTh 3aKoH MyKa,
cobupaTb 3KCNepMMeHTaIbHYHO
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OTK/IOHEHMA OT 3aKoHa IMyka.
"ncTepesnc. PaboTa cusbl
Ha MajioM 1 Ha KOHEYHOM
nepemMewyeHnn. IMpagmyeckoe
npeacrasfieHne paboTbl CUMbI



YCTaHOBKY.

dopmynmpoBaTh rMMNoTe3y O XapakTepe
3aBUCMMOCTU ANHBI 06BbEKTA OT
BE/INUMHBI NMPUNIOXEHHON K HEMY CUbI.
CTpOoVTb He/MHENHbIN rpauk
3aBUCMMOCTU (PM3NYECKNX BENYMH
Apyr OT Apyra.

MpUMeHATb npaBuia NOCTPOeHUS
rpatMKoB 3aBUCMMOCTEN (PU3NYECKNX
BE/IMUUH pYyr OT Apyra.

NcenepoBaTh M MHTEPNPeTUPOBATb
HENMHEHYIO0 3aBUCUMOCTb A/NHBI
06beKTa OT BE/IMUNHBI NPUNOXKEHHO

K HEMY CW/bI.

OnpefensTb Yron HaknoHa
KacaTeslbHON K rpatKy HeIMHENHOM
3aBUCMMOCTM B [JaHHOM TOYKe, naowaab
noA rpatyMkom, oLeHnBaTb abCoNMTHbIE
M OTHOCUTE/IbHbIE MOrPeLIHOCTU 3TUX
BEJINYMH.

cnonb3oBaTb CeEKYHAOMEP

U AMHAMOMETP.
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1.9

HaxoxgeHune maccol
NINHENKN 1 Wwnpuua
C MOMOLLbHO
ypaBHOBeLLVBaHUS
pblyara (NpakTnKym)

AOBCONOTHO TBEPAOE TeNo.
BpawjarenbHoe ABM>KeHMe
TBepAoro tena. MOMEHT CUbl
OTHOCUTE/IbHO OCM BpaLlLeHWA.
Mne4vo cunbl. CnoxkeHne cun,
MPUIOXKEHHbIX K TBEPAOMY Teny.
LleHTp TsXKeCcTun Tena. Ycnosus
paBHOBeCWs TBepAoro Tena. Polvar

YcTaHaBBaTb B3aMMOCBS3M

MeXay ornpegeneHneM (U3nNYecKoin
BE/IMYNHbI «MexaHU4yeckas paboTa»

N TEOMETPUYECKMUM MOHATHEM
«rnnowags nog rpahmkom 3aBMCUMOCTU
BE/INUMHBI CUJIbl OT BE/IMYUHbI
aedopmayunmns

OnepnpoBaTb NOHATUAMMW: MOMEHT
CWUNbl OTHOCUTENIbHO OCK BpaLLEeHWS,
M1e4o CUMbl, LEHTP TAXKECTU Tena,
pblyar.

YMeTb hopmynnpoBaTtb npasusio
MOMEHTOB, YC/0BWSA paBHOBeCUS
abCoNOTHO TBEPAOro Tena, CKNaabiBaTb
CWNbI, NPUNOXEHHbIE K TBEPAOMY Tefy,
cobupaTb 3KCNepuMeHTaIbHYHO
YCTaHOBKY.

MpnBOANTb NPUMEPbLI MPUMEHEHUS
pblyaros.

dopmynmpoBaThb rMNoTesy 0 XapakTepe
3aBMCMMOCTM KOOPAUHATbI TOUKM
Ornopbl YpaBHOBELLEHHOIO pblyara
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OT BE/INYUHBI CUJTbI, MPUTOXKEHHOM

K ero KOoHLy.

CTpouTb IMHENHbIN rpauk
3aBUCMMOCTM (PU3NYECKUX BENNYUH
Apyr Ot Apyra.

MpYMeHATb nNpasuia NOCTPOEHMNS
rpatKoB 3aBUCUMOCTEN (IU3NYECKNX
BE/IMUNH [pyr OT gpyra.
NcenepoBaThb M MHTEPNPeTUPOBATb
3aBMCMMOCTb KOOPAMHATbI TOUKM
0rnopbl YpaBHOBELLEHHOTO pblyara

OT BE/INYUHBI CUJTbI, MPUTOXKEHHOM

K ero KOoHLy.

OnpefenaTb NO rpauKy SIMHENHON
3aBMCMMOCTM 3HAYEHUS YI0BOIO
Ko3(ppuumeHTa n cB0O6OAHOrO
CNaraemoro, OLeHvBaThb abCo/IOTHbIe
M OTHOCUTE/IbHbIE MOrPeLLIHOCTM 3TUX
BE/INYMH.

cnonb3oBaThb IMHENKY, a Takxe
LUINPWL, C AeNEeHNAMUN NS NU3MEPEHMS
obvema.

PelwaTb 3a4ayn 0 paBHOBECUM pblyara
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1.10 W3mepeHue
Ko3ppmumeHTa
3HepreTUYecKnx noTepb
MpU OTCKOKe Lapuka
OT NOBEPXHOCTU
(NpakTUKym)

mnynbc cunbl 1 U3MeHeHWe
MMnNynbca Tena. 3akoH COXpaHeHus
nMnynbca. KNHeTnyeckas aHeprus
MaTepuasnbHOi To4kn. Teopema
06 M3MEHEHUWN KUHETUYECKOW
3HEeprun maTepuasnbHON TOUKN.
[MoTeHUManbHbIE

N HENoOTEeHUMaNbHbIE CUMbI.
[MoTeHUMabHas aHeprus.
[MoTeHUManbHas 3aHeprus Tena

B OIHOPOAHOM rpaBMTaLMOHHOM
none. Cea3b paboThl
HenoTeHLUNanbHbIX CUN

C U3MEHEHNEM MeXaHNYeCKOW
3HEeprum cucTembl Ten. 3akoH
COXPaHEHUS MeXaHUUYeCKOoWn
3Heprun. Ynpyrue n Heynpyrue
CTONKHOBEHUSA. BHYTpeHHAS
3Heprusa Tena

OnepnpoBaTb MOHATUAMM: UMMY/bC
CWU/Ibl, UMNY/bC TeNa, KUHeTn4Yeckas
3Heprus MatepuasnbHO TOYUKN,
NnoTeHUMa/IbHble N HEeNMOTeHUWabHble
CWU/Ibl, NOTEHUMaNbHaa 3Heprus

(B T.4. Tena B 04HOPOAHOM
rpaBMTaLMOHHOM MOJe), ynpyrue

N Heyrnpyrue CTONKHOBEHUS.

YMeTb (hopMynmpoBaTh 3aKOH
COXpaHeHMsa UMnNynbca 1 Teopemy

006 N3MEHEHUW KMHETUYECKOW HEPTni
MaTepuanbHOM TOYKK, AaBaTb
onpefeneHne noTeHUManbHbIX

N HeNnoTeHUMaNbHbIX CUT;
(hopmMynmpoBaTh 3aKOH COXpaHeHUs
MeXaHNUYeCKON 3HePruu.,

MpnBOANTb NPUMEpPbLI Cly4aes,
Korfa MnynbC Tena coxpaHseTcs
NN He COXPaHsieTcs, Korga
MeXaHun4yeckas aHeprms CUCTeMbl
COXPaHSAETCA UM He COXpaHseTcs,
YyNpyrux n Heynpyrnx CTONIKHOBEHWUA,
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MToro no pasgeny

20

dopmynmMpoBaTb rMNoTe3y 0 XapakTepe
3aBMCUMOCTM BbICOTbI OTCKOKA LLapuKa
nocne coyfapeHuns ¢ NOBepPXHOCTbIO
rOPM30HTa/IbHOIO CTONA OT BbICOThI
copoca.

CTpOUTb NNHENHbIA N HENNHENHBbIN
rpagok 3aBUCUMOCTU (IM3NYECKMNX
BEIMYMH ApYr OT Apyra.

MpUMEHSATb NpaBuia NOCTPOEHNS
rpaMKoB 3aBUCUMOCTEN (IU3NYECKMX
BE/IMYMH ApYr OT Apyra.

ccnenoBaTb M MHTeEPNPeTHUPOBATb
3aBMCUMOCTb BbICOTbI OTCKOKA LLapuKa
nocne coyjapeHuns ¢ NOBepPXHOCTbIO
rOPM30HTa/IbHOIO CTOMA OT BbICOThI
copoca.

icnonb3oBaThb PyneTky.

PewaTb 3aga4m 06 abCcontoTHO
ynpyrux v abcontoTHO HeYNpyrmnx
COyaapeHnsx
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Pazgen 2. MonekynsapHasa pmsmka u TepmognHaMmnka

2.1.

OnpepfeneHune
TENI0eMKOCTH
TBepAoro Tena
(NpakTUKym)

2

KonnyecTtBo TennoThl.
TennoemKocTb Tena. YaenoHas

N MONIAPHAsA TEMSI0EMKOCTHU
BelllecTBa. YpaBHeHMe TensoBoro
6anaHca. TennoBoe paBHOBeCUE

OnepupoBaTb NOHATUAMMU: KONNYECTBO
TennoTbl, TENOEMKOCTb Tena, yaenbHas
1 MONSpHas TEMN0EMKOCTU BELLLECTBA,
TEenso0Boe paBHOBECKE.

YMeTb (DOPMYNMpoBaTh ypaBHEHME
TennoBoro 6anaHca, cobmpaTb
3KCMEPUMEHTA/IbHYHO YCTaHOBKY.
MpuBOAMTb NPUMEPbI Ten,
obnagaroumMx oAMHaKOBOWA
TENnN0EeMKOCTbHO, HO Pa3INYyHOM
YeNbHOW TEMI0EMKOCTbIO.
MPUMEHATb YpaBHEHME TEMN0BOI0
6anaHca Ans onmcaHna npouecca
Tennoo06meHa TBepAOro Tena ¢ BOAOWA.
NccnegoBaTb TeNI006MeH

MeXay TBEPAbIM TE/IOM U XWUAKOCTAMMN
M MHTEPNPeTMPoBaTb pe3ynbTaThl
3TUX OMbITOB.

OnpefensTb TENJ0EMKOCTb TBEPAOIO
Tena Ha OCHOBaHWUW pe3y/bTaToB
OMbITOB MO U3Y4YeHUI0 Tenn0o0bMeHa
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2.2.

3mepeHne
Temnepatypbl pyK
aKcnepmmeHTaTopa
N [aBNeHUs, KOTopoe
MOryT C034aThb

ero fierkue
(NpakTUKym)

[laBneHue, 06beM, TeMnepaTypa,
KO/IMYeCTBO BeLLeCTBa. VaeanbHblii
ras. YpaBHeHne MeH/eneesa-
KnaneiipoHa. I"a30Bble 3aKOHbI.
["a30BblIl/i TEPMOMETP

MeXAy TBepAbIM Te/IoM U XXUAKOCTAMM
C pasHbIMK TemnepaTypamu, OLEHUBATL
abCO/IOTHYIO Y OTHOCUTE/IbHYIO
MOrpeLHOCTM 3MEPEHHOM BENIUUNHDI.
cnonb3oBaTb TEPMOMETP.
YcTaHaBimMBaTb B3aMMOCBSA3N

MeX [y 3aKOHOM COXpaHeHWNs 3Hepruu
1 ypaBHeHVEeM Ten0Boro b6anaHca.
PelwaTb 3a4a4n Ha NpUMeHeHWe
ypaBHeHus TensioBoro 6anaHca
OnepupoBaTb MNOHATUAMUN: [aBNEHNe,
06beM, TemnepaTypa, KONMYecTBo
BELL,ECTBa, UAeasbHbIiA ras.

YMeTb 3anuncbiBaTb ypaBHeHUe
MeHpeneeBa-KnanelipoHa,
(hopMyiMpoBaTh rasoBble 3aKOHbI,
cobupatb 3KCNepuMEHTaIbHYHO
YCTaHOBKY.

3HaTb YCTPOMCTBO U NMPUHUMUN PaboThl
rasoBoro TepMomeTpa.

[MpnBOANTb NPUMepbI NOBeAeHUA rasa
NPU U3MEeHeHUN ero AaBfieHns, 06bemMa,
TemnepaTtypsl.
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2.3.

AP heKTUBHbIN
KO3(PpULMEHT
YECTKOCTW CUCTEMBI.
OnpepeneHvie Moayns
KOHra npoBo/IOKK

C MOMOLLIbIO pblyara.
OnpegeneHvie npegena
ynpyroin gehopmarmm
(NpakTUKym)

Jehopmaumn TBepAoro Tena.
PacTsaxeHue n oxatne. Moaynb
FOHra. ¥Ynpyrue n Heynpyrue
aehopmaumn. Mpegen ynpyrmnx
aedopmaumii. 3akoH MNyka.
MOMEHT Cubl OTHOCUTE/IbHO OCU
BpaLLeHua. neyo cunbl. Ycnosus
paBHOBECUS TBEPAOro Tena. Pblyar

MPUMEHATb NIMHENKY U CEKYHOMED.
OnpefendaTb TemMneparypy 1 gasfeHue
nAeanbHOro rasa no pesysbtatam
OMbITOB C CAMOZE/IbHbIM Fa30BbIM
TEPMOMETPOM.

cnonb3oBaTb NIMHENKY

1 caMOfieNbHbI ra3oBblii TEPMOMETP.
YcTaHaBnmMBaTb B3aVMOCBA3M
MeXAy BHELHUMW N BHYTPEHHUMMN
MakponapameTpamu
TEePMOANHAMUYECKOWN CUCTEMBI.
PewaTb 3aa4n Ha NpUMeHeHWe
ypaBHeHns MeHaeneeBa-KnaneinpoHa
OnepupoBaTb NOHATUAMM: YNpyrue
N Heynpyrue gegopmauun,

npeaen ynpyroin gegopmaumm,
mMoAy/b KOHra, MOMEHT CU/bl
OTHOCWUTE/IbHO OCW BpaLleHus, naeyvo
CWU/bl, pblyar.

YMeTb hopMynnposatb 3aKoH Myka
AN fehopmaunn pacTsHKeHNs
OZHOPOLHOr0 CTEPXKHA C MOCTOAHHbLIM
MOnepeyYHbIM CeYeHNeMm, yCnoBme
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paBHOBeCKA abCoMOTHO TBEPAOIO TeNa,
cobupaTb 3KCNEepUMEHTA/IbHYHO
YCTaHOBKY.

[MpnBOANTb NPUMeEpPbI YNPYTuX

N Heynpyrux geopmaunia, matepmanos
C pasnnyHbIMyn mogynamu KOHra.
[MpuMeHATHb 3aK0oH 'yKa anda pacyeTa
aeopmalmm pacTsXKeHUst NMPOBOOKM.
WccneposaThb 3aBUCUMOCTD YA/IMHEHWSA
MPOBOJIOKN OT BENNYMHDI
pacTArnBaroLLEn ee cusbl

M MHTEePnpeTmpoBaTb

MOoSlyYeHHble pesynbTaThl,

B TOM yucne And onpegeneHuns npegena
ynpyroi gedpopmauun.

OnpefenaTb Mogynb KOHra npoBOIOKM
Ha OCHOBaHWW pe3ynbTaToB OMbITOB

MO PacTAXEHMO MPOBOOKM

C MOMOLLbIO Pa3/IMYHbLIX MO BE/IMUYNHE
CWUN, OUeHMBaTbL abCONOTHYIO

N OTHOCUTENbHYHO NOrPeLLIHOCTb
n3MepeHHoro moayns KOHra.
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2.4.

3mepeHne
Ko3(ppmumeHTa
MOBEPXHOCTHOIO
HaTSXXeHUA MeTO40M
oTpbiBa (MPaKTUKYyM)

[MOBEPXHOCTHOE HATSXKEHME.
KoatdpunumeHT noBepxXHOCTHOTO
HaTsHXeHns. Cuna noBepXHOCTHOrO
HaTsHKeHNs. KanunnsapHole
aBneHus. [asneHve

Mof UCKPUBNEHHON NOBEPXHOCTbIO
Xugkoctn. dopmyna flannaca

cnonb3oBaTb HepaBHOMIEUNIA pblyar
O/191 YBENIMYEHNSA CUJIbl U NepeMeLLEHMS.
PewaTb 3aa4n Ha NpYMeHeHWe 3aKoHa
'yKa ana pacyeTta pacTsaXeHus

N CXKaTUA CTEPXKHEN

OnepupoBaTb NOHATUAMMU:
MOBEPXHOCTHOE HaTSXeHWe,
KO3(P(MLMEHT NOBEPXHOCTHOTO
HaTSXKEHWA, KanuNIgpHble ABNEHNS.
YMeTb 3anucbiBatb (OpPMyny A8 CUNb
MOBEPXHOCTHOIO HATSXeHus, gopmyny
Nannaca gna onpegeneHns faBieHns
Mo4 UCKPUB/EHHON NOBEPXHOCTbIO
XUAKOCTU, cobupaThb
3KCMEPUMEHTA/IbHYHO YCTaHOBKY.
MpuBOAMTb NpYMEpPbI NOBEPXHOCTHBIX
ABNEHWNIA N KanUNNAPHbIX ABNEHWNA.
MPUMEHATb METOZ, OTPbIBA PAMKMU

OT NOBEPXHOCTU XNAKOCTH

4N19 U3MepeHna KoaghpuLmeHTa
MOBEPXHOCTHOIO HATAXEHUS XXULKOCTW.
ccnenosaThb 3aBUCUMOCTb BE/IMUUHBI
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2.5.1. OnpepgeneHne TOYKM
pocCbl (NPaKTUKyM)

HachblILLEHHbIE N HEHACLILLEHHbIE
napbl. KauecTBeHHast 3aBUCUMOCTb
MAOTHOCTU U [aB/EHUS
HaCbILLLEHHOro napa

OT TeMnepaTtypbl,

MX HE3aBMCUMOCTb OT 06bEMA

CWNbl, HEOBXOAMMON AN OTpbIBa

OT NMOBEPXHOCTM BOAbI NPOBOSIOYHOWA
paMKu, OT ee nepumMeTpa

W MHTEPNPeTMPOBaTb pesynbTarthl
MPOBefAeHHbIX N3MEPEHWIA.
OnpefensTb KO3MPUUNEHT
MOBEPXHOCTHOTO HATAXEHWUS XXNAKOCTU
Mo pesysibTaTam MpoBefeHHbIX
N3MepPeHUI, OLeHMBaTb abCoMOTHYIO
M OTHOCUTENbHYHO NOrPeLIHOCTb
N3MEPEHHOI BENNUNHBI.
cnonb3oBaTb pblyar Aas co3faHus
CWUNbl 38JaHHOIN BENINUUHDI.

PewaTb 3aa4n Ha NpUMeHeHne
(hopMy/ibl ANS CUMbI MOBEPXHOCTHOIO
HaTsXeHMs 1 popmynbl Slannaca
OnepupoBaTb MOHATUAMMU:
HaCbILWEHHbIM U HEeHACbILLEHHbIA nap,
BIYKHOCTb BO3AyXa, abCONOTHAS

M OTHOCWUTE/IbHAsA BIAXXHOCTb.

YMeTb KaueCTBEHHO ONUCbIBaTb
3aBMCUMOCTb MIOTHOCTY U [aBeHNs
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HACbILLEHHOr0 Napa. BnaXHocTb
BO3Ayxa. ABCONOTHas
M OTHOCUTE/NbHas BNAXKHOCTb



HaCbILLEHHOrO napa oT TemnepaTypbl,
NX HE3aBMCMMOCTb OT 06beMa
HaCbILLLEHHOr0 Napa, cobmpaThb
3KCMEPVMEHTA/IbHYHO YCTaHOBKY.
MpPWBOANTb NPUMEPbI HACLILLLEHHOTO
1 HEHACbILLEHHOr 0 napa.
MccnenoBaTh NPOLECC BbiMageHMs
POCBI MPY MOHMXKXEHUW TEMMEPaATYpPbI
BNaXXKHOr0 BO3AyXxa

N UHTEPNPeTUPOBATb MOSYUYeHHble
pe3ynbTarthl.

OnpefensTb No Nofy4YeHHbIM
3KCMEPUMEHTA/IbHbIM IaHHbIM
TemnepaTypy TOUYKY POChl, 1 3aTEM,
C NMOMOLLbIO0 TabKnLbl 3aBUCUMOCTM
NaBNEHNS HACbILLEHHOro napa BoApbl
OT TemMnepaTypbl, OTHOCUTENbHYIO
BNaXKHOCTb BO3/yXa, a Takxke
abCoMOTHbIE N OTHOCUTESNbHbIE
MOrPELLHOCTY 3TUX BENNYUMH.
cnonb3oBaTh TEPMOMETP.

PellaTb 3afaun Ha BblUMCNEHME
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2.5.2. 3HaKOMCTBO
C 3N1EKTPUYECKUM
KOH/JEHCaTopOM
(NpakTUKym)

AneKTprYecKnin 3apsg.
AneKTpuyeckoe none.
Hanps)kKeHHOCTb 1 noTeHuuan
3NeKTpuyeckoro nond. PasHocTb
MOTEHLUMAN0B 1 HanpsXeHue.
3mepeHune Hanps>xeHus.
BonbTmeTp. KoHAeHcaTop.
SNeKTPoeMKOCTb KOHAeHcaTopa.
MapannenbHoe

N nocfefoBaTeNbHOE COoeANHEHNME
KOH[eHCcaTopoB

abCO/MOTHOM 1 OTHOCUTENBHOW
BMI@XXHOCTHN

OnepnpoBaTb MNOHATUAMMU:
3NEKTPUYECKNIA 3apsif, SNEKTPUUECKoe
none, HaNPSXXeHHOCTb U NOoTeHUMan
3/M1eKTPNYECKOro nons, pa3HoCTb
NMOTEHLMANIOB U Hanps>KeHNe,
KOH/IeHCaTop, 31eKTPOEMKOCTb
KOH/eHcaTopa.

YMeTb BblUMCNATb 3apaf KOHAeHcaTopa
MO ero 3N1eKTPOEMKOCTH

N Hanps>KeHUto, NPUMeHATb (hopMy/ibl
A9 pacyeTa 31eKTPOEMKOCTH

npv nocnefosate/lbHOM

N NapannesibHOM CoeAnHEHUN
KOHZEeHcaTopoB, cobuparb
3/IEKTPUYECKYIO LiEmMb.

MpnBOANTb NPUMEPDI
nocneaoBaTelbHOro 1 napanefibHoro
COelHeHNsI KOHAEHCATOPOB.
ccnegoeaTb 3aBMCUMOCTb
Hanps»XeHUs Ha KoHAeHcaTope
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Toro no pasgeny

Pasgen 3. 9neKTpoguHaMuKa.

3.1. W3yyeHue npouecca
paspsaLKMN KOHAeHcaTopa
(NpakTUKym)

SNEKTPUYECKNA 3apsa,
AneKTpuyeckoe none.
Hanps»keHHOCTb M NoTeHLman
3/1IEKTPMYECKOoro nons. PasHocTb
NOTEHLMAN0B U HanpsXeHue.
34C uctoyHuka ToKa. i3mepeHune
HanpsXeHus. BonbTmeTp.

OT €ro 3/1eKTPOEMKOCTH
W MHTEPNPeTMPOBaTL Pesy/bTaThbl
3TOr0 3KCMneprMeHTa.

OnpepensTb OTHOLLEHWE
3NIEKTPUYECKNX EMKOCTEN ABYX
KOHZEeHCaTOpOoB Mo U3MepeHHbIM
3HAYeHNSAM HanpsXeHUs Ha HUX,
OLeHNBaTb abCoMIOTHbIE

N OTHOCUTE/IbHbIE NOTPELLHOCTH
N3MepPAEMbIX BENNYMH.
cnonb3oBaThb BOMILTMETP.
PewaTb 3a4a4M Ha coeguHEHKE
KOH/[leHCcaTopoB

OnepunpoBaTb NOHATUAMN:
3NEeKTPUYECKUIA 3apsf, 3NeKTPUYecKoe
none, HanNPsAXXeHHOCTb M NOoTeHLNan
3N1eKTPNYECKOro nons, pasHoCTb
MOTEHLUMaN0B N HanpsXXeHue,

3/4C ncTouyHMKa TOKa, KOHAEHcaTop,
3/1EKTPOEMKOCTb KOHeHcaTopa,



KoHpeHcaTop. 9/1eKTPOEMKOCTb
KOHZeHcaTopa. DNeKTpuyeckoe
conpotmsneHne. 3akoH Oma

019 NONHOMN (3aMKHYTO)
3/IEKTPUYECKOIA LIenMu.
KoHpaeHcaTop B Lenu NOCTOSHHOIO
TOKa



3M1eKTPUYECKOe COMPOTMBEHNE.
YMeTb (hopmynmpoBaTs 3akoH Oma
AN MOJSTHOW (3aMKHYTOM)
3/IEKTPUYECKOI Lienu, BbIYUCNATD
3apsag KoHAeHcaTopa

Mo ero 3/IeKTPOEMKOCTH

N HanpsXeHuto, cobupatb
3/1IEKTPUYECKYIO LieNb.

MpyBOANT b NPUMEPbI NOBEAEHMS
KOHJeHcaTopa, BK/IKOYEHHOr0 B Lienb
MOCTOAHHOIO TOKa.

dopmynnpoBaTh FMNOTE3Y O XapakTepe
3aBUCMMOCTM CW/bl TOKA OT BPEMEHM
Npu paspsajke KOHAeHcaTopa

yepes pesncTop.

CTpouTb rpauk 3aBUCUMOCTU CUJIbI
TOKa OT BPEMEHU MPU paspsike
KOHZeHcaTopa yepes pesncTop.
MpYMeHATb Npasuia NOCTPOEHMS
rparKoB 3aBUCUMOCTEN (hIU3NYECKNX
BE/IMUNH [pyr OT gpyra.
NcenepoBaTb 3aBUCMMOCTL CUbl TOKA
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3.2.

OnpefeneHune
YAENbHOI0
CONPOTUBNEHNA

Cwuna Toka. HanpshkeHue. 3aKoH
Oma and yyacTtka uenm.
SneKTpuyeckoe CONpPOTUB/EHNE.

OT BPEMEHU NpW paspsagke
KOHJeHcaTopa Yepes3 pe3ncTop

W UHTEepnpeTuMpoBaThL 3Ty
3aBMCUMOCTb.

OnpefenaTb 3/1eKTPOEMKOCTb
KOHAeHcaTopa,

BblpaXkasi ee Yepes yrnoBou
KO3(h(PULMEHT KacaTe/lbHOM K rpaguky
3aBUCMMOCTM CW/bl TOKA paspsagku
KOHJeHcaTopa OT BpPeMeHN,

OLeHMBaTb abCo/OTHYIO

M OTHOCUTE/IbHYIO MOrPeLIHOCTb
3/1IEKTPOEMKOCTW.

cnonb3oBaTb BOIbTMETP

N CeKyHAOMEp.

YcTaHasBaTb B3aMMOCBSA3N.
PelwaTb Ka4yeCTBEHHbIE 3aja4u

0 KOHJieHcaTopax, BK/HOUYEHHbIX B LieMNb
MOCTOSHHOIO TOKa

OnepnpoBaTb NOHATUAMM:

Cuna ToKa, HanpsbKeHue,
3/IEKTPUYECKOE COMPOTUB/IEHME,
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mMartepuana npoBONOKU
(NpakTUKym)

3aBUCUMOCTb COMPOTUBIEHNS
O/IHOPOAHOr0 NPOBOAHMKA

OT ero A/IHbI U NNoLaaw
MOMNepeyYHoro CeyeHus. Y aenbHoe
COMPOTUB/IEHME BELLLECTBA

yfenbHOe CONpPOoTMBEHNE

BeLLleCTBa.

YMeTb (hopmynmpoBaTh 3aKoH Oma
AN19 yyacTKa Lenu, 3anncbiartb
(hopmyny Ans 3aBUCMMOCTU
CONpOTUB/IEHUS OAHOPOLHOIO
NMPOBO/AHMKA OT €ro A/INHbI

M NNoWwaamn NonepeyHoro ceveHus,
cobupatb 3N1EKTPUYECKYHO LieMb.
MpnBOAMT b NPUMEPbLI BELLECTB

C Pa3NNYHbIM yaeNbHbIM
COMPOTUBNEHUEM.

MPUMEHSATb MEeTO[, N3MEPEHUS

MasibIX 3NIEKTPUYECKNX
COMPOTUB/EHWIA.

VccnegoeaTb 3aBMCUMOCTb
HanpPsHKEHMS MeXy KOHLaMu oTpesKa
MPOBO/IOKM OT AJ/IMHBI 3TOr0 OTPe3ka

M MHTEpPNPeTMPOBaTb pesynbTaTbl
NMPOBEAEHHbIX U3MEPEHWNIA, BbIYUCNATD
3/IEKTPUYECKOE COMPOTUB/IEHME OTpE3Ka
MPOBOJIOKN MO M3MEPEHHbLIM 3HAYEHUAM
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3.3.

3mepeHne
BONbT-aMMNepHON
XapaKTepucTUKu
MonynpoBOLHMKOBOIO
Anoga (MpakTUKym)

MonynpoBogHukn. CobCcTBEHHASA
N NpUMecHas NPoBOAMMOCTb
MosTynpoBOAHMKOB.

CsoiicTBa /?-a-nepexoja.
MonynpoBOAHMKOBBIN AMOL

CWU/bl TOKA U HarpsKeHWs.
OnpefensTb yAenbHOe CONPOTUB/EHNE
MaTepumana NpoBO/IOKM MO U3BECTHBIM
A/IVMHE, AnaMeTPy U CONPOTUBAEHMIO,
OLeHMBaTb abCO/OTHYIO
M OTHOCUTE/NbHYO MOrPeLIHOCTb
YOENbHOro CONPOTUBNEHMS.
cnonb3oBaTb My/NbTUMETP B PEXMMaAX
BO/IbTMETPA U aMMepMeTpa, IMHENKY,
MUKPOMETDP.
PewaTb 3aga4m Ha 3aKoH Oma
AN yyacTKa Lenn 1N Ha 3aBUCMMOCTb
COMPOTMBIEHNSA OTPE3Ka NPOBOJIOKM
OT €ro XapakTepucTuK
OnepupoBaTb NOHATUSMMU:
MONYNpPoOBOAHMK, COBCTBEHHAS
M NMPUMECHas NMPoBOAUMOCTD,
p-n-nepexog, NosynpoBOAHNKOBbIN
anoa,
YMeTb 00bACHATb Npupoay
COBGCTBEHHOW Y NPUMECHOA
NPOBOAMMOCTHN, CBONCTBA
/?-n-nepexofa, NPUHLUN AenCcTBUA
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MosynpoBOLHMKOBOIO AMOAA,

ero (PyHKLMOHNPOBaHWE

MPU BK/KOYEHWUW B 3/IEKTPUYECKYIO Lierb
MOCTOAHHOIO TOKa B NPAMOM

1 B 06paTHOM HanpasfieHuu, cobupatb
3/IEKTPUYECKYIO LieMb, YMNTaTb
MapKUPOBKY NOJynpoBOAHNKOBOI0
anopa.

MpuBOAUTb NPUMEPbLI UCMONb30BAHUS
MoslynpoBOAHMKOBOIO ANo4a

B 3/IEKTPUYECKUX LensX.
dopmynupoBaTh FMMNOTE3Y O XapakTepe
3aBMCUMOCTM CUMbI TOKA, TEKYLLETO
yepes NoaynpPoOBOAHWKOBbLIA AMOS,

OT NOLAHHOr0 Ha HEro HanpsHXKeHus.
CTpouTb 3KCNepuMEHTaIbHO
BOJIbT-aMMEPHYH0 XapaKTePUCTUKY
(BAX) nonynpoBogHMKOBOrO Anoja
MPW ero BK/KOYEHUN B 3/IEKTPUYECKYHO
Lienb MOCTOAHHOIO TOKa B MPAMOM

1 B 06PaTHOM HanpaBNeHNUN.
[MpUMeHATb npaBuia NOCTPOEHNA
rpaKoB 3aBUCUMOCTEN (IU3NYECKNX
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MToro no pasgeny
OBLWEE KONMMNYECTBO
YACOB I10 NMPOIrPAMME

34

BE/IMYMH ApYr OT Apyra.
NccnepgosaTh BAX
MONYyNpPOBOAHMKOBOIO AM0[a,
BK/IKOYEHHOI 0 B LieMb NOCTOSIHHOMO TOKa
B MPSIMOM M B 06paTHOM Hanpas/eHUK

W MHTEPNPeTUpoBaTb

3Ty 3aBUCMMOCTDb.

OnpefensTb 3NEKTPUYECKOE
COMpPOTMB/IEHME MOYNPOBOAHNKOBOIO
anoga npy JaHHOM 3HaYeHum
HanpsHKeHUs, OLEHNBAaTb abCO/OTHYIO
M OTHOCUTE/NbHYIO NOrPeLIHOCTb

3TOM (DU3NYECKOIN BENNYNHBI.
cnonb3oBaTb BOMbTMETP, aMNePMETP,
MEPEMEHHbIN PE3NCTOP, MAKETHYHO
nnaty, NoNynpoBOAHUKOBLIN ANOL.
PewaTb 3aa4mM Ha Lenu NocTosHHOIo
TOKa Npu Ha/IM4UKN B HUX NAeanbHOro

anopa
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11 KNTACC

No
n/n

Pasgen 1. SneKTpognHammnkKa

11

HanmeHoBaHue
pas3fenoB u TeM
y4yeOHOro npeameTra

OLeHKa BeIMUYUNHBI
FOPU30HTa/IbHOM
COCTaBNAOLLEN
MarHUTHOW MHAYKL MK
MarHUTHOro nons
3emmn (NpakTUKym)

Konnyectso
yacoB

MporpaMMHOE CofiepXKaHne

MarHuTHoe none. Bektop
MarHUTHON UHAYKUMK. TpruHUMN

cynepnosnunn MmarHUTHbIX nonei.

JIVHUM MarHUTHOW MHAYKLWMN,
MarHuTHOE none KaTyLUKu
C TOKOM

XapakTepucTuka aesteNlbHOCTU
obyyaroLmxcs

OnepnpoBaThb NOHATUAMU: MarHUTHOe
rnone, BEKTOP MarHUTHOW MHAYKLWMMW,
NIHUW MarHUTHOW MHAYKLUN.
YMeTb (hOpMynMpoBaTh MPUHLMN
CYNepno3nLMnm MarHMTHbIX NoNei,
n306paXkaTb NMHUN NHAYKLUN
MarHUTHOIO MOAS KaTyLLKN C TOKOM,
cobupaTh IKCNEPUMEHTA/bHYHO
YCTaHOBKY.

MpnBOAMTb NPUMEPbI NPUPOAHbIX
00BEKTOB M TEXHUYECKNX YCTPOMCTB,
SBNSOLMXCA NCTOUHMKAMU
MOCTOSAHHOrO MarHMTHOrO MOJS.
MPUMEHATb NPUHLMN CYnepnosuLum
MarHUTHbIX NONeEA.

MccnenoBaTh NPOCTPAHCTBEHHYHO
OpVEeHTaLMI0 BEKTOPA MHAYKLMY
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MarHUTHOrO Nons, co34aBaemMoro
Ha OC/ cOoneHomaa Npy cynepnosnunm
MarHUTHOro Nonst 3eMIM U MarHUTHOTO
nons coneHouaa, B 3aBUCUMOCTHU

OT CU/bl TOKA B BUTKax ConeHomaa

N UHTEepPNPeTMPOBaTh MOMYYEHHbIE
pe3ynbTathl.

OnpefensTb N0 pe3ynbTaTtam
MPOBEAEHHOr0 3KCMePUMEHTA MOAY/ b
FOPM30HTaIbHOW COCTaBNSOLLEN
BEKTOpa MarHMTHOM MHAYKLWW
MarHUTHOro nons 3emMnu, OLUeHMBaTb
abCO/MOTHYO N OTHOCUTENbHYIO
MOrpeLLIHOCTb N3MEPEHHOW (hM3MYECKOA
BENNYMNHBI.

cnonb3oBaThb KOMMAC, CONEHOMUA,
nabopaTopHbIV 610K NUTaHKS,
TpaHCcnopTump.

PelwaTb 3a4a4n Ha NPUMEHEHNE
NpMHUMNA Cyneprno3nuum MarHMTHbIX
nonem
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1.2.

3mepeHne
3aBUCUMOCTU BESINYMHDI
MarHUTHOM MHAYKL MK
MarH/WTHOrO Mosis
MarHuTa OT pacCToAHUA
(NpakTUKym)

MarHuTtHoe none. Bektop
MarHUTHON UHAYKUUKN. JTUHUK
MarHMTHON UHAYKUMK. MarHuTHoe
rnose NoCTOAHHOro MarHmTa

OnepupoBaTb NOHATUAMMW: MarHUTHOE
rose, BEKTOP MarHUTHOW UHAYKLWN,
NNHUN MarHUTHOM MHAYKUWW.

YMeTb 1306paxarb MMHUN UHAYKLAN
MarHUTHOr o NOAS NOCTOSAHHOIO
MarHuTa, cobmpartb
9KCNEePMEHTA/IbHYHO YCTaHOBKY.
MpuBOANT b NPUMEPbLI MPUPOAHBIX
06BEKTOB N TEXHUYECKNX YCTPOICTB,
ABNAIOLLMXCSH NCTOYHUKAMMU
MOCTOSAHHOIO MarHUTHOrO NONA.
MpUMeHATb CMapTHhOoH

C NpefyCcTaHOB/IEHHbIM NPOrPamMmMHbIM
obecneyeHVeM NS U3MepPEHUS
Be/IMUYNHBI MarHUTHOIO MOJIA, Npasunna
MOCTPOEHUS rparKoB 3aBUCUMOCTEN
(hM3nyeCcKnX BENUUYNH ApYr OT Apyra.
WccnepoBaTh 3aBUCMMOCTb BEIMUUHBI
MarHUTHON MHAYKLMN MAarHUTHOIO
MoNf NOCTOSAHHOIO MarHuTa

Ha ero Npofo/ibHOM OCU CUMMETPUN
OT PaccTosAHUSA MeXAY LeHTPOM
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13.

HabnoaeHne
MarHMTHOro

rmcrepesmca
(NpakTUKym)

MarHuTtHoe none. Bektop
MarHMTHON UHAYKUUKU. JTUHUK
MarHMTHON MHAYKUMKW. MarHuTHoe
Mose KaTyLWKW C NOCTOAHHbIM
TOKOM. MarHuTHoe nosne

MarHuTa u TOYKOM U3MepPeHWIA

M MHTEepPNPeTMPOBaTb MOMYYEHHbIE
pe3ynbTaThbl.

CTpOUTb 3KCNEPUMEHTANIbHO rpagink
3aBMCUMOCTM MOAYNA MarHUTHOWA
MHAYKLUMN MarHUTHOIO nons
MNOCTOSIHHOr0 MarHuTa

Ha ero npPo/o/ibHON OCY CUMMETPUM
OT PacCTOAHUA MeXY LLEHTPOM
MarHuTa u TOYKOM N3MepeHui

(c yueToM abCONOTHBIX NOrPeLLIHOCTeNR
N3MEPEHHbIX (HU3NYECKNX BENMNYNH).
Mcnonb3oBaTb LUWIMHAPUYECKNIA
MOCTOSAHHbLIA MarHUT, IMHENKY.
PewaTb 3a4a4yn Ha NPUMeHeHne
NpMHUMNa Cynepno3numMm MarHUTHbIX
noneu

OnepupoBaTb MNOHATUSMMU: MarHUTHOE
rnose, BEKTOP MarHUTHOW NUHAYKLMK,
NNHUN MarHUTHON UHAOYKLUMK,
(heppoOMarHeTuK, MarHUTHbINA
rmcTepesuc.
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B BeLecTBe. deppoMarHeTUKM.
MarHWTHbI rucTepesnc



YMeTb 1306paxarb TMHUN UHLYKLUN
MarHUTHOI O NOJS KaTyLUKM

C MOCTOSHHbIM TOKOM, OOBACHATD
SABNeHNA (heppomarHeTnsma

M MarHUTHOTrO rUcTepesmnca, cobupatb
3KCNEepMEHTa/IbHYHO YCTaHOBKY.
MpuBOANTb NPUMEPLI MaTepnasos,
obnagarowmx eppoMarHUTHbIMN
CBOMCTBaMMU.

MpUMeHATb CMapT(OH

C NpefycTaHOB/IEHHbIM NPOrPamMMHbIM
obecneyeHvem 419 U3MEPEHUA
BE/IMUYNHBI MAarHUTHOIO MO/, NpaBuna
MOCTPOEHUSA rPafUKoB 3aBUCUMOCTEN
(hM3nyecKnX BENMYMH Apyr OT gpyra.
NccnepoBaThb 3aBUCMMOCTb BEJIMYMHDI
MarHUTHOM MHAYKLUMWN MAarHUTHOIO
nons B6An3N TopLa KaTyLKu

C MOCTOSHHbIM TOKOM, HAMOTaHHOW
Ha ()eppPOMarHUTHbIN CEPAEUHNK,

OT CW/Ibl MPOTEKAIOLWWEr0 Yepes KaTyLUKy
TOKa U UHTepnpeTnpoBaTb
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14

N3yyeHne paboThbl
aNeKTpoABurarens
N LMHAMO-MaLUVHbI
(yactb 1) (nekuwms)

MOCTOSAHHBIN TOK, cuna AMnepa
(ee HanpaBfeHVe 1 MOAY/b),
afleKTpoABuratesb NOCTOSHHOIO
TOKa, AMHaMO-MallnHa (reHepartop
MOCTOSSHHOIO TOKA)

MoflyYyeHHble pe3y nbTaThl
KaK Hab/1to4eHne MarHUTHOro
rmcrepesuca.

CTpouNTb 3KCNEPUMEHTaNbHO rpadmK
3aBUCMMOCTM MOZYNA MarHUTHOM
MHAYKUUM MarHUTHOTO NOAS KaTyLUKK
C (heppOMarHUTHbIM CepAevHUKOM

OT CW/Ibl MPOTEKAIOLWEr0 Yepes KaTyLUKy
TOKa (C y4eToM abCOo/OTHbIX
MOrpeLHoCTel N3MepeHHbIX
(hM3NYECKNX BESTUYUMH).
cnonb3oBaThb NabopaTopHbIit
MCTOYHMK MUTAHUA

OnepupoBaTb MOHATUAMU: CUNa
AMnepa, aneKkTpoasuraress,
AVHaMO-MalLLnHa.

YMeTb onpegensite MoAy/b

W HanpaefeHne cunbl Amnepa.

3HaTb UCTOPUIO N306pETEHNS
aNneKkTpoABurartens

1 COBEPLLEHCTBOBaHMS

ero KOHCTPYKLMK, YCTPONCTBO
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1.5.

N3yueHune paboTsl
3NeKTpoaBurarens

N AMHAMO-MaLUVHbI
(4acTb 2) (NpakTnKym)

MOCTOSAHHBIN TOK, cuna AMnepa
(ee HanpaBfeHVe 1 MOAY/b),
aNeKTpoABurateb NOCTOSHHOIO
TOKa, AMHaMo-MalluHa (reHepartop
MOCTOSSHHOIO TOKA)

M NPUHLMN AeiACTBUS
3NeKTpoABMraTens NOCTOSIHHOIO TOKa
W AMHAMO-MaLLVHbI.

Mp1BOAMTb NPUMEPbI NPUMEHEHNS
3NEeKTPOABUraTeNs NOCTOSHHOIO TOKa
W AMHaMO-MaLLVHbI.

OnpefensiTh HanpaB/eHVe BpalleHus

AKOpPA 3fieKTpoasuratend npu sagaHHoOM

HanpaBfeHNN NPOTeKaHNS
3NeKTPMYECKOro TOKa B 06MOTKaX
CTaHUHbI.

PelwlaTb 3aa4n 0 aNeKTpoABuraTesne
MOCTOSIHHOIO TOKa W JMHaMO-MalLLnHe
OnepnpoBaThb NOHATUAMU: cuUna
Amnepa, aNeKTpoABUraTesb, AUHAMO-
MaLlyvHa.

YMeTb onpefensite Mogy b

W HanpaeneHue cunbl Amnepa,
cobupaTb 3KCNEePUMEHTA/bHYHO
YCTaHOBKY.

MpWBOAMT b NPUMEPbI NPUMEHEHNS
3NEKTPOABUraTeNst NOCTOSHHOIO TOKa
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MToro no pasgeny

10

N GUHAMO-MaLUVHbI.
MpUMeHATb TeopeTUYECKMe CBeAEHWS
006 aneKTpoABurartesie NOCTOAHHOIO
TOKa W 0 fMHAMO-MalLVHe

A/19 06BbACHEHUS NPOBOANMOIO
3KCMNepUMeHTa.

WccnefoBaThb [Be 3aBUCMMOCTMU:

1) cunbl TOKa, BbipabaTbiBaeMoi
reHepaTtopoM, OT BeIMYMHbI MOMEHTA
CWU/Ibl, MPUNOXKEHHOTO K ero Basy;

2) BEMYMHbBI HaMpPSXXeHWS, NOLAHHOIO
Ha 3/1eKTpoaBurarte/ib,

OT YacTOTbl ero BpaLleHuns

N MeXaHWYecKOWn HarpysKku ero sana

W MHTEPNPeTMPOBaTb MNOYyYEHHbIE
pe3ynbTarhl.

cnonb3oBaThb 3/1eKTPOMOTOP,
NabopaTopHbIA UCTOUYHUK MUTaHKS,
peocTtar, My/bTUMETP
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Pasgen 2. KonebaHnsi 1 BOJHBI.

2.1.

3yyeHne 3aBUCMOCTY
nepuoja KonebaHwmii
NNHEKN

Ha LUAVHAPUYECKOM
MOBEPXHOCTU

OT paguyca ee
KpVBU3HbI (NPaKTUKYM)

[TapMOHMYecKme KonebaHus.

X KnHemMaTmnyeckoe,
ANHAMUYECKOe M 3HEpPreTMUYecKoe
onucaHue. lNepuog 1 yactoTa
Kone6aHuin. Mepuof masnblx
CBOOOHbIX KONebaHwui
MaTeMaTMyecKoro MasTHUKa

OnepupoBaTb MOHATUSMM:
rapmMoHuYecKune KonebaHwms,

nepuof 1 YacToTa KonebaHui.

YMeTb 3anuncbiBaTb

N UHTEPNPETUPOBaTb YpaBHEHME
rapMOHUYECKNX KOnebaHnin, NPUMEHSTb
3aKOH COXPaHEeHWs 3HEPrum

Ans KonebaTenbHbIX NPOLLECCOB,
cobupaTb 3KCNEPUMEHTA/bHYIO
YCTaHOBKY, 0OBACHATbL PO/ib MasiocTh
amnanTyabl KonebaHwuia.
MpuBOANT b NPUMEPLI KonebaTenbHbIX
MPOLLECCOB.

dopmynupoBaThb FMNOTE3Y 0 XapakTepe
3aBMCUMOCTY nepropa KonebaHnia
NNHENKN Ha UMNUHOPUYECKON
MOBEPXHOCTN OT pagnyca ee KpUBU3HBbI.
MccnefoBaTb 3aBUCUMOCTY Nepuoja
KonebaHWnin NMHENKN

Ha LMINHAPUYECKON NOBEPXHOCTY

OT pagmyca ee KpMBU3HbI
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2.2.

N3yueHne 3aBUCMMOCTM
amMnAnTY bl KonebaHuii

2

CapMOHMYECKME KONebaHus.
AMNANTYAQ, NEPUOA 1 YacToTa

M MHTEPNPeTUPOBATb NOMYYEHHYIO
3aBUCKMMOCTDb.

CTpouTb rpaduk 3aBUCUMOCTM
nepuoja KonebaHuin TMHENKN

Ha LWNNHAPUYECKON NOBEPXHOCTY

OT pagmyca ee KpMBU3HbI

M NNHeapn30BbIBaTb 3TY 3aBUCUMOCTb
(c yueToM abCONHOTHBIX NOrpeLLIHOCTeN
N3MePSAEMbIX (DU3NYECKNX BESTUUNH).
MpMMEHSTb NpaBuKia NOCTPOEHUS
rpafuKoB 3aBUCUMOCTEN (IU3NYECKMNX
BE/IMUUH ApYT OT Apyra.
cnonb3oBaThb NIMHENKY, CEKYHAOMEP.
YcTaHaBnmBaTb B3alMOCBS3N

MeXay KMHeMaTUYeCKUMm,
ANHAMUYECKUM W S3HEPreTUYECKUM
onucaHMeM rapMOHUYECKNX
KonebaHwuia.

PewaTb 3aa4M Ha rapMOHNYeCKMe
KonebaHus

OnepupoBaTb MNOHATUSMM:
rapmMoHMYecKune KonebaHwms,
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MPY>XMHHOI0 MasTHMKa
OT BPeEMEHMU
(NpakTUKym)

Ko/ieGaHuia.
MoHATME 0 3aTyXaroLmx
KonebaHmsaX.

amnAnTyga, nepmog 1 vyactota
KonebaHui, 3aTyxaHue KonebaHui.
YMeTb 00bACHATL 3aTyxaroLme
KonebaTe/lbHble NPOLECCHI C NO3NLINIA
3aKOHa U3MEHEHMNS MeXaHNYeCKOoM
3Hepruu, cobupaTb
3KCNepUMEHTA/IbHYIO YCTaHOBKY.
MpMBOANT b NPUMEPbI 3aTyXatoLLNX
KonebaTe/IbHbIX NMPOLECCOB.
dopmynupoBaThb rMNOTE3y 0 XapakTepe
3aBUCMMOCTW amMnnTy bl KonebaHui
MPY>XUHHOT0 MasiTHMKa OT BPEMEHM
NPU HaNMNMYUK 3aTyXaHus.

CTpouTb rpafuk 3aBMCcMMOCTH
amMnAnTyAbl 3aTyxarLwmnx KonebaHui
MasiTHUKa BPEMEHWN N NIMHEAPU30BbIBATb
3Ty 3aBUCUMOCTb (C y4YeTOM
abCOoMOTHBIX NOrPELLHOCTEN
N3MePSEMbIX (DU3NUYECKNX BESTUUNH).
MpMMEHSTb NpaBKia NOCTPOEHUS
rpatMKoB 3aBUCUMOCTEN (HU3NYECKNX
BE/IMYUH APYT OT Apyra.
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2.3.

3mepeHne aKTUBHOTO
W peaKTUBHOIO
COMPOTUB/EHWNIA
KaTyLUKK
WHAYKTUBHOCTY
(NpakTUKym)

MepeMeHHbIn TOK. AMNIUTYLHOE U
[e/CTBYIOLLee 3HAYEHNE CUJIbl TOKA
U HanpsXeHns. CUHyconaaNbHbIN
nepemMeHHbIA TOK. Pesunctop,
KOHZeHcaTop M KaTyLlKa
WHOYKTUBHOCTW B LLENU
CUHYyCOUJaNbHOro NepeMeHHoro
TOKa. AKTUBHOE U peakTUBHOE
(EMKOCTHOE 1 NHOYKTUBHOE)
conpoTuBneHne

MccnefoBaThb 3aBUCMMOCTb aMNUTYAbI
3aTyXarLmnx KonebaHunii MasTHKa

OT BPEMEHMN U MHTEPNPeTUPoBaTb
3Ty 3aBUCKUMOCTb.

cnonb3oBaThb NIMHENKY 1 CEKYHAOMEP
OnepupoBaTb NOHATUSIMU:
nepemMeHHbI TOK, aMnaUTyHOe

N OeCTBYIOLLEE 3HAYEHUNE CU/bI TOKA
N HanpsXKeHWs, CUHYCOUAAbHBbII
nepemMeHHbIli TOK, aKTBHOE,
PeaKTUBHOE, EMKOCTHOE U NHAYKTUBHOE
COMpPOTUBNEHME.

YMeTb 00bSACHSTb NOBefeHMe
pe3ncTopa, KoOHAeHcaTopa M KaTyLLKM
WHAYKTUBHOCTW, BK/IKOUYEHHBIX B LiEMb
CMHYCOMAANbHOIO NEPEMEHHOI0 TOKa,
cobupaTb 3NeKTPUYECKYIO LieMb
(nocnenoBaTeNbHO COeNHEHHbIE
PE3NCTOP U KaTyLLKa MHAYKTUBHOCTH,
NOAKNIOYEHHbIE K reHepaTopy).
MprBOANT b NPUMEPLI MPUMEHEHUS
PEAKTUBHbIX 3/1eMEHTOB B LIENSAX
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NMepeMeHHOro ToKa.
dopmynnposaThb rMNOTe3y 0 XapakTepe
3aBUCUMOCTM aMMINTY /bl HaNPSXKeHUA
Ha PesncTope OT YacTOTbl NMOAaBaeMoro
Ha BXO[ Leny NnepeMeHHoro
Hanps>XeHWs MOCTOSAHHOW aMNNTYAbI.
CTpouTb rpaduk 3aBUCUMOCTM
amnINTYy bl HANPSXKEHUA Ha pe3ncTope
OT YacTOTbl NMOAABAEMOr0 Ha BXOZ Lenu
NMepemMeHHOro HanpsHKeHUs NOCTOAHHOW
amnanTyabl (C y4eTOM abCOMOTHBIX
MOrpeLwHoCTeN N3mepseMbIxX
(PM3NYECKNX BEIUYUH).

[MpuMeHATb npaBuia NOCTPOEHNA
rpaKoB 3aBUCUMOCTEN (DU3NYECKNX
BE/IMYMH [pYyr OT Apyra.

NccnefoBaThb 3aBUCUMOCTb aMIIUTY bl
HanpsHXXeHNs Ha Pe3ncTope OT YacToThbl
NMoAaBaeMoro Ha BXof uenu
MepemMeHHOro HanpsHKeHUs NOCTOAHHOW
amnanTyabl ¥ UHTEpPNPeTMpoBaTh
MOSIyYeHHYH0 3aBUCUMOCTb.
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2.4.1. BsepeHue
B 3KCMEePUMEHTa/IbHYIO
aKyCTUKY (NneKums)

MexaHn4yeckue BO/HbI, YCNOBUSA
NX pacnpocTpaHeHus. NonepeyHblie
N NPOAONLHLIE BOMHLI. [Mepuos,
4yacToTa, CKOpPOCTb
pacnpocTpaHeHus 1 AVHA BOJHbI.
OTpaxkeHue, NpeniomeHue,
NHTepgepeHUna n andpaxkumns
BO/IH. 3BYK KaK MeXxaHun4yeckas
Bo/IHa. CKOPOCTb 3BYKa.
["pOMKOCTb 3ByKa. BbicoTa TOHa.
O6epToHbl. Tembp 3ByKa

OnpepenaTb aKTMBHOE COMPOTUB/IEHNE
KaTyLIKN MHAYKTUBHOCTW

(Mo HM3KOYACTOTHOIN 06nacTu rpagmka)
N UHAYKTUBHOCTb KaTYLLKM

(Mo BbICOKOYACTOTHOW YacTu rpadmka).
cnonb3oBaThb reHepaTop HU3KOM
4acTOThbl, ocuuinorpad nam BoNLTMETP
NepeMeHHOro Hanps>XeHwus.

PewaTb 3a4a4m Ha Lenn nepemMeHHoro
TOKa C pe3nucTopamu, KoHAeHcaTopamu
N KaTylKaMu NHOYKTUBHOCTM
OnepnpoBaTb NOHATUAMMU:
MeXaHunyeckas BO/Ha, Nnepuog,
4acToTa, CKOPOCTb PacnpoCcTpaHeHs

W L/IMHA BOJHbI, OTPaXKEHME,
npenomsieHve, MHTepgepeHLms

N ondpakuma BOMHbI, 3BYK, CKOPOCTb,
rPOMKOCTb, BblCOTa TOHa, 06epPTOH

N TeMbp 3BYKa.

YMeTb 00BbACHATL pasinune mexay
MonepeyYHbIMN 1 NPOAOCbHLIMM
BOJ/IHAMM.
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2.4.2. Ocunnnorpamma
N CMEKTP rnacHbIX
3BYKOB (MPakTUKyMm)

Mepuog, 4acToTa, CKOPOCTb
PAcMpoCTPaHEHNS W ANNHA BOJHbI.

CKopocCTb 3ByKa. POMKOCTb 3BYKa.

BbicoTta ToHa. O6epTOoHbI. Tembp
3ByKa. CnekTp 3ByKa

3HaTb hopMy/ibl, CBA3bIBALOLLME
CKOpOCTb, Nepuof, 4acTtoTy 1 AJIMHY
BO/HbI, NPOCTEMLINE METOADI
MCCNeoBaHMS 3BYKOBbIX CUTHA/OB.
MpnBOAMT b NPUMEPbI 3BYKOB Pa3HoiA
FPOMKOCTM, BbICOTbI TOHA M TeMOpa,
SIBNEHNI OTPaXKeHWs, NPeNoMEHNs,
MHTEphEPEHLUN N AMPPAKLN BOMHBI.
OnpefensiTb Ha CyX 3BYKW BbICOKMX
N HU3KMX YacTOT, TOHa/IbHbIE 3BYKM

W LLYMbl.

PelwlaTb 3aa4n 0 3BYKOBbIX BO/IHAX
OnepnpoBaTb NOHSTUAMM: BbiCOTa
TOHa, 06epPTOHbI, TEMOP 3BYKa, CNEKTP
3BYKa, OCLIMNMorpaMma.

YMeTb 00bSCHSATb, Kakas MH(opmaLus

COAEPXUTCA B OCLMNIOrpamme,
a Kakasl B CreKkTpe, cobupartb
3KCMEPUMEHTA/IbHYHO YCTaHOBKY.
MpuBOAMTb NPUMEPbI NPUPOAHbIX
MPOLECCOB U TEXHUYECKNX YCTPOWCTB,
KOTOpbIe reHepupyoT TOHa/IbHbIE
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3BYKW W LLYMbI, UX OCLMAIOrpaMM

N CMEKTPOB.

[MpUMEHATb 4/14 Noy4YeHus
ocuMAnorpaMmM 1 CneKTpoB 3BYKOB
MePCOHa/IbHbIN KOMMNbIOTEP

C MUKPO(OHOM Ui CMapT(OH

C NpeayCcTaHoB/EHHbIM MPOrpaMMHbIM
obecrieyeHmem.

dopmynnpoBaThb rMNOTe3y O XapakTepe
oCLMNN0rpaMM 1 CNeKTPOB PasfinyHbIX
3BYKOB.

NccnefoBaTh ocuuinorpamMmmsl

M CMEKTPbI PasfINYHbIX FaCHbIX
3BYKOB 0/IM3KMX 4acToT

W MHTEPNPeTnpPoBaTb 3TN
ocuMnnorpaMmMbl U CNEKTpPbI.
OnpegenaTb NO ocumiorpaMmam

M CNeKTpaM amniuTy/bl 3ByKOBbIX
BOJIH, YacTOTbl MX TOHOB U 06EpPTOHOB,
OLleHVBaTb abCONOTHbIE

M OTHOCWUTE/IbHbIe MOrPeLHOCTH
N3MEPEHHbIX (PU3NYECKNX BENNYMH.
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2.5.1. CToume mexaHn4yeckme
BOJIHbI (NeKLmns)

CTos4as MexaHM4ecKas BO/Ha
KaK CyMMa fIBYX BOJIH, GeryLmx

B MPOTMBOMONOXHbIX
HanpaeneHusx. MonepeyHble

M NPOAO/bHbIE CTOAYMNE BOSHBI.
Mepwnog, YacToTa, CKOPOCTb
pacnpoCcTpaHeHns 1 ANHa CTOAYEN
BOJIHbI. Y3/1bl U MYYHOCTW.
BnvsHWe rpaHuy, 04HOMEPHO
cpefbl Ha (hopMUPOBaHME CTOSUNX
BO/IH. Pe30HaTopb! C OTKPbITbIMU
M 3aKPbITbIMW KOHLAMW. Y CI0BUSA
06pa3oBaHunst CTOAYMX 3BYKOBbIX
BOJIH B Pa3/INYHbIX Pe3oHaTopax.
OCHOBHOW TOH 1 06EPTOHB!
CTOs\YEel 3BYKOBOW BOJIHbI

YcTaHaBnmMBaTb B3avMOCBA3M
MeXAy rPOMKOCTbIO 3BYKa 1 BULOM
OCLMNNOrpaMMbl; MeXAY BbICOTOWA
TOHa (TemMbpOM 3BYKa) 1 BUAOM
cnekTpa

OnepvpoBaTb MOHATUAMU: CTOAYAS
BOJIHA, Y3€e/1 U NMYYHOCTb CTOAYeN
BOJIHbI, OCHOBHOW TOH 1 06epTOH
CTOSYEN 3BYKOBOI BOJHBI.

YMeTb 00bACHATL YCN0BUA
06pa3oBaHNA CTOAYMX 3BYKOBbIX BOJH
B pa3/IMYHbIX pe3oHaTopax, NPUHLMN
[eCTBUA KaMepToHa.

3HaTb BUAbI FPAHNYHBIX YCNOBUNA,
(hopmyny, CBA3bIBAKOLLYIO YaCTOTbI
OCHOBHbIX TOHOB 1 06epTOHOB

C L/IMHOW pe3oHaTopa U CKOPOCTbIO
3BYKa.

MpuBOANTb NPUMEPBI 3BYKOBbIX
pe30HaTOPOB.

PewaTb npocTeiwme 3agayun

0 CTOAYMX 3BYKOBbIX BOIHAX
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2.5.2 VI3yyeHue cnekrtpa
3BYKa /INHENHOTO
pe3oHarTopa
(NpakTUKym)

OCHOBHOW TOH 1 06EPTOHBI
CTOSYEN 3BYKOBOI BO/HbI

OnepupoBaTb MOHATUAMU: OCHOBHOWA
TOH 1 06ePTOHbI CTOAYEN BOJHBI,
TeMOp 3ByKa, CNeKTp 3ByKa.

YMeTb 00bACHATb, Kakas MHpopMauus
COAEPXUTCH CMEKTPe 3BYKOBOW BOJHBI,
cobupatb 3KCMepUMEHTA/IbHYHO
YCTaHOBKY.

MpMBOANTb NPUMEPHI IMHENHbIX
3BYKOBbIX Pe30HaTOpOB.

MMpMMEHATB 4718 MolyYeHNs 3BYKOB
camofe/lbHbI aKyCTUYECKUIA pe3oHaTop
(MpO6UpKy, YaCTUYHO 3amnO/IHEHHYO
BOZON), a A/11 MOJlyYeHNs CMEKTPOB
3BYKOB - MepCOHa/IbHbIA KOMMbIOTEP

C MUKPO(GOHOM M CMapTgoH

C NpeayCcTaHOB/EHHbIM MPOrpaMMHbIM
obecneyeHunem.

dopmynupoBaTh rMNOTe3y 0 XapakTepe
3aBUCMMOCTEN YaCTOTbl OCHOBHOIO
TOHa 1 NepBoro 06epToHa 3BYKOBOM
BOJIHbI OT [/IMHbI pe3oHaTopa.
CTpouTb NNHEapu30BaHHbIE FpafuKm
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3aBMCMMOCTEIN YacTOTbl OCHOBHOTO
TOHa 1 NepBoro 06epToHa 3BYKOBOM
BOJIHbI OT BbICOTbI BO34YLLHOr0 CT0/16a
B Npobupke (C yyeToM abCOMOTHbIX
MOrpeLwHoCTel n3mepseMbIxX
(PM3NYECKNX BENIUYUH).

MpUMeHATb npasusia NoCTPOeHUS
rpaKoB 3aBUCUMOCTEN (HU3NYECKNX
BEIMUYNH ApYr OT Apyra.

NcenepoBaTb rpavky 3aBUCMMOCTEMN
4aCcTOTbl OCHOBHOIO TOHa M NEPBOro
06epTOHa 3BYKOBOI BO/HbI OT BbICOTb!
BO34YLLHOro cTonba B npobupke

W UHTEepPNPeTMpoBaTh 3TN rpamKm.
OnpefensaTb CKOPOCTb 3BYKa B BO3AYXe
Mo rpagmkam 3aBUCMMOCTEN YaCcTOTbl
OCHOBHOIO TOHa 1 MepBoro 06epToHa
3BYKOBOW BOJ/IHbI OT BbICOTb!
BO34YLUHOro CT0/16a B NpobupkKe,
OLeHMBaTb abCOMOTHYHO

M OTHOCUTE/NIbHYO MOrPeLIHOCTb
N3MepPeHHOW (U3NYECKOIN BENIMUYNHBI
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2.6.1.

N3mepeHne nokasarens
npenomseHmns
rnaockKonapaniesibHoM
NNaCTUHbI (MPAKTUKYM)

Nyy ceeta. OTpaykeHue cBeTa.
3aKOHbI OTPaXeHuWA cBeTa.
[NpenomneHne ceeTa. 3aKOHbI
npenomneHuns ceeta. A6CONOTHbIN
nokasarte/nb NpeoMIeHUs.
OTHOCUTENbHbIV NOKa3aTe/lb
npenomeHuns

OnepupoBaTb NOHATUAMU: NIyY CBETA,
OTPaXXeHWe CBEeTa, NpesioM/eHne CBeTa,
abCOMOTHbINA U OTHOCUTENbHbIN
nokasaTte/ib MPesIoM/IEHMS.

YMeTb (hopMynnpoBaTh 3aKOHbI
OTPaXXeHWs CBeTa, 3aKOHb!
npesiomsieHns CBeTa, cobupaTtb
3KCNepUMEHTA/IbHYIO YCTaHOBKY.
MpMBOANT b NPUMEPbI ONTUYECKNX
ABNeHUI, B KOTOPbIX HabnogatTcs
ABNEHNA OTPaXKEHUA N NPeIoM/IEHMNS
cBeTa.

MPUMEHSTb 3aKOHbI NPEOM/IEHMS
cBeTa.

CTpouTb X0of Nny4ein

Npyv NpesioM/IEHNIN CBETa

Ha NOBEPXHOCTMW.

ViccnepoBaThb U3MEHEHME
HanpaBNeHUs Nyya cBeTa, NajaroLero
Ha 6OKOBYIO MOBEPXHOCTb
nnockonapanienbHom NNacTUHBI,

B 3aBUCUMOCTW OT Yyrna naaeHus
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2.6.2 VI3mepeHwue nokasaTens
NpenomaeHns Npusmbl
Mo MUHUMaANLHOMY YTy
OTK/IOHEHWSA NasepHoro
nyya (NpakTUKym)

[NpenomneHne ceeta. 3aKOHbI
npenomsneHns ceeta. AGCONHOTHbIN
nokasate/b NpPesoMIeHUs.
OTHOCUTENbHLIN NOKa3aTe b
npenomneHusa. MNMpusma.
MpenomnatoLWwmii yron npmusmbl

W MHTEepNPeTMPOoBaTb MOMYYEHHbIE
pesynbTarhl.

OnpefensiTb NokasaTe/b NPeoMIeHNS
Martepvana naockonapainenbHou
MNacTWHbI, OLEeHNBaTb abCONHOTHYHO

M OTHOCUTE/NbHYI NMOTPELLIHOCTb
N3MEPEHHOIN (PU3NYECKOI BENTMUMHDI.
cnonb3oBaTb NasepHyo YKasky,
NINHENKY.

PewaTb 3aa4yun Ha Npefiom/IeHne cBeTa
OnepupoBaTb MOHATUSMM:
npenoMaeHne ceeTa, abCoNOTHbIN

M OTHOCUTE/NbHbIN NOKasaTesb
NpesioMIeHNs, NPENOMAAIOLLNIA Yrof
MpU3Mbl.

YMeTb paccymTbiBaTb MUHUMAa/bHbINA
Yrosl OTK/IOHEHWS Nyya TPeyrosibHOWA
PaBHOCTOPOHHEN NPU3MoiA, cobupatb
3KCMEPUMEHTa/IbHYHO YCTaHOBKY.
MpMBOANTb NPUMEPbLI ONTUYECKNX
NPU60POB, B KOTOPbIX MPUMEHSIHOTCSA
NpenoMAsoLWmne NPu3mbl.
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MpUMeHATb 3aKOHbI MPeoMIeHNs
cBeTa.

CTpouTb X0[ Ny4yeit B TPEYro/bHOM
PaBHOCTOPOHHEN Npu3mMe B Cryyae
MPOM3BONLHOrO Hanpas/ieHWs NageHns
nyya n B c/lyvae MUHUMaNbHOIO yrna
OTK/IOHEHMS Nyya.

NccnepoBaTb 3aBUCMMOCTL Yrna
OTK/IOHEHWS lyya TPeYrosbHOM
PaBHOCTOPOHHEN NPU3MOA

OT Hanpas/ieHNs NajaroLLero nyya

W MHTEepnpeTMpoBaThb MOSyYEHHbIE
pe3ynbTarhl.

OnpefensaTb N0 Noly4YeHHOMY
3HAYEeHU0 MUHUMaNbHOIO yrna
OTK/IOHEHWS Nlyya TPeYrosbHOM
PaBHOCTOPOHHEN NPMU3MOI NoKasaTeNb
npesioMneHns Matepuana npusmel,
OLeHMBaTb abCONMOTHYIO

M OTHOCUTE/IbHYIO MOrPeLlHOCTb
N3MepPEHHOW (U3NYECKOI

BE/TMYMHBI.
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2.7.1.

[MprMeHeHne adekTa

MO/IHOrO BHYTPEHHEero

OTpaXeHUs

B U3MepPeHUAX (nekums)

1

IMoNHOEe BHYTPEHHEE OTPAXKEHME.
MpeaenbHbliA Yyron NoaHOro
BHYTPEHHEro oTpaXKeHus

cnonb3oBaThb NpU3My, fla3epHYO
yKasKy, TpaHCnopTup.

PewaTb 3a4a4un 0 NPeOMIEHUN NTyYeit
B Mpu3mMax

OnepupoBaTb MOHATUAMU: MOSTHOE
BHYTPEHHee OTpaXkeHWe, Npese/bHbIN
Yro/n NoHOrO BHYTPEHHErOo
OTPaXXeHUS.

YMeTb (hopMynnpoBaThb yCoBue
BO3HWKHOBEHMS MOJIHOIO BHYTPEHHEr0
OTPaXKEHUS.

3HaTb (hopmysly, CBA3bIBAIOLLYHO Yrof
MOJIHOTO BHYTPEHHEr0 OTPaXKeHUs

c abCONOTHLIMY MOKasaTeNnaMu
npesiomMIeHns cpes.

MpnBOANT b NPUMEPbI NPUPOAHBIX
ABNEHUN U TEXHUYECKNX YCTPOMCTB,

B KOTOPbIX HabnoaaeTcs
(NpuMeHseTcs) ABNEHNE NONHOIO
BHYTPEHHEr0 OTPaXKEHWS.

PewaTb 3aa4uM Ha NOIHOE BHYTPeHHee
OTpaXKeHue
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2.7.2.

N3mepeHne nokasarens
NPenoMIeHNS NPU3MbI
C MOMOLLbH0
HabnaeHna yrna
MO/IHOrO BHYTPEHHEero
OTpaXeHWUs
(NpakTUKym)

1

[oNHOe BHYTPEHHEE OTPAXKEHME.
MpeaenbHbIA Yyron NofHoro
BHYTPEHHEr0 OTPaXKeHMS

OnepnpoBaTb NOHATUAMM:
NpenomMeHne cBeTa, abCoNMOTHbIN

N OTHOCUTE/bHbI NoKasaTesb
NPenoMeHNs, NPeNOMASIOLWNIA yron
MPW3Mbl, NOMIHOE BHYTPEHHee
OTpaXkeHue, NpeaenbHbIA yron noaHoro
BHYTPEHHErO OTPaXeHMUS.

YMeTb paccunTbIBaTh Yron NoaHOro
BHYTPEHHEr0 OTPaXXeHWs, cobupathb
3KCNepUMEHTaNIbHYH YCTaHOBKY.
MpnBOAMTb NPUMEPbI ONTUYECKUX
NPMBOPOB, B KOTOPbIX NMPUMEHSIHOTCS
NpenomMAstoLLMe NPU3MbI

1 UCNONb3yeTCs ABeHMe NONHOTO
BHYTPEHHEr0 OTPaXXeHMUs.

CTponTb X0f Nyya B TPEYronbHoiA
MNpW3me C y4eTOM BO3MOXXHOI0 NOJIHOrO
BHYTPEHHEr0 OTPaXKEHUs Nyya.
MPUMEHATb 3aKOHbI NPeNOM/eHUS
CcBeTa.

MccnefoBaThb YCNOBUS, NPU KOTOPbIX
MOXXHO Hab/oAaTh NOMHOE BHYTPEHHee



2.8.

MpoBepka popmy/bl
TOHKOW NINH3bI

C NOMOLbI0 MeToAa
napanakca,
MPUMEHEHHOTO

ANs onpefeneHns

CobupatoLme nMH3bl. TOHKas
nnH3a. POKYCHOe paccTosHMe

N ONTUYECKas CUIa TOHKOWN NINH3bI.

3aBNCUMOCTb (hOKYCHOIO
paccTosAHWA TOHKOMW CthepryecKoi
NNH3bI OT €e reoMeTpum

OTpaXKeHue nyya, NayLwero
B TPeyrobHOW npusme

W MHTEPNPeTMPOBaTb NOMYYEHHbIE
pesy/bTaThbl.

OnpefensTb NokasaTe/b NPeOMIEHUSA
Martepvana npu3mMbl No M3MepeHHbIM
napameTpam, Mpu KOTOPbIX HaYNHaeT
Habn4aTbCs NONHOE BHYTPEHHee
OTpaXKeHue nyya B Npu3Me, OLeHMBaTb
abCO/NIOTHYIO Y OTHOCUTE/IbHYHO
MOrpeLHOCTb U3MEPEHHOW (hU3NYECKON
BE/TNYMHBI.

cnonb3oBaTb Npu3My, lazepHyto
YKa3Ky, JIMHeKY.

PelwaTb 3a4a4M 0 NOIHOM BHYTPEHHEM
OTPaXXeHWUU Nyyein B Npm3Max
OnepvpoBaTb MOHATUAMMN: NINH3A,
TOHKas /IMH3a, cobumparoLas MH3a,
rnaBHas n nobo4yHas onNTuyeckas ochb,
(hoKycC, (hOKYyCHOe pacCTOsIHWE,
(hoKanibHas NNOCKOCTb, ONTUYECKas
CWna, NonepevyHoe yBenyeHue,
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MOM0XeHNs
N306paxkeHns
(NpakTUKym)

N OTHOCUTENbHOrO nokasaTess
npenomneHns. ®opmyna TOHKOW
NIMH3bIl. YBeNNYeHne, 4aBaemoe
nnH30i. Mapannakc

napannakc.
YMeTb 06bACHATbL CYLHOCTb
napannakca, 3anucbiBatb hopmyny,
Bblpa>KaroLLLy0 3aBUCUMOCTb
(hOKYCHOro paccTosiHUS TOHKOM
ChepMYECKO INMH3bI OT ee reoMeTpun
M OTHOCUTENBbHOrO NnokasaTesns
MpesioMsIeHNs, a TakxKe (popmMyny
TOHKOMW INH3bI, COBMpaTh
9KCNEPUMEHTA/IbHYHO YCTAHOBKY.
MpuBOANT b NPUMEPLI Napaiakca,
OMTUYECKNX NPMOOPOB, B KOTOPbIX
MPUMEHAIOTCS cobmparoLne NH3bI.
MpUMeHATb POPMY/Yy TOHKOW JINH3bI.
CTpouNTb X0[ pas/INyHbIX Nyyeit

B TOHKOI CO6MpatoLLEein NnH3e.
iccnepoBaThb BO3MOXHOCTb
npuMeHeHWsa ahdekTa napasnakca
0N onpefeneHns nonoXxeHns
N306paXKeHNs NCTOYHKKA CBeTa

C MaJ10in CBETUMOCTbLHO, NOTYYEHHOIO
C MOMOLLbIO COBMPAIOLLEN INH3bI
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W MHTEepNPeTMPOoBaTb MOMYYEHHbIE
pesynbTarhl.

OnpefensiTb (POKYCHOe paccTosHMe
cobupatoLLen IMH3bI HA OCHOBaHUM
pe3ynbTaTOB 3KCNEePMMEHTOB

Mo Hab/OeHMIO Napasnnakca
N300paKEHNS TOUEYHOr0 UCTOYHMKA
CBeTa, OLEeHMBaTb abCOMOTHYIO

M OTHOCUTE/NbHYIO MOrPeLIHOCTb
N3MEPEHHON (PU3NYECKOW BENTMUMHDI.
cnonb3oBaTb COOMpPAtOLLYIO INH3Y,
OMTMYECKYHO CKaMblO.

PewaTb 3aa4n Ha TOHKKe
cobupatoLme NnH3bI

N3mepeHne (hOKYCHOro 2 PaccenBaroLyme fMH3bI. OnepupoBaTb NOHATUAMMN: JINH3Q,
paccTosAHUS ToHKaa MH3a. PoKycHoe TOHKas /IMH3a, paccemBaroLLas fnH3a,
paccevBaloLLel NINH3bI pacCTosHWe 1 OMTUYEeCKasa cuna MHVMbIA UCTOYHUK CBETa, MHUMOE
(NpakTUKym) TOHKOM NIMH3bl. DPOpMYyna TOHKOM N306paxKeHue.

NINH3bI. YMeTb 3anucbiBaTb (DOPMY/y TOHKOM

Xog nyya, NpoLUeALero MMH3y NAH3bI N8 CNyYas pacCcenBaroLLei

nog NMpou3BO/IbHbIM YT/I0OM JINH3bI, COBMPATL IKCMEPUMEHTA/IbHYIO

K ee rnaBHOM ONTUYECKOW OCHW. YCTaHOBKY, Noy4vaTtb ﬂ,eVICTBMTeﬂbHOG



MocTpoeHMe N306paXKEHNIA TOUKM
1 0Tpe3Ka NPsMoii B COGMparoLLmnX
1 paccemBatoLLMX MMH3axX

N UX CUCTEMAX



N306paXkKeHNe B paccenBaroLLLe NNH3e
MyTeM CO3L4aHUSA C MOMOLLbHO
cobupatoLleit NMMH3bI MHUMOTO
MCTOYHMKA 19 pacCcevBatoLLei NINH3bI.
MpuBOANTb NPUMEPbLI ONTUYECKUX
NMpuBopoB, B KOTOPbLIX MPUMEHAIOTCA
paccenBatoLLMe IMH3bI U CUCTEMBI JINH3.
MpUMeHATb (POPMY/y TOHKOM NINH3bI
C/lyyas paccemBaroLLen NIMH3bI.
CTpouTb X0 pasIMyHbIX NTyyein

B TOHKOW paccenBatoLLel NINH3E,
N306paXkKeHNe TOUKM 1 OTpe3Ka NPsMON
B COOMpalOLLNX N paccenmBaroLLmnx
JINH3aX U UX CUCTEMAX.

NccnegoBaTb Xog Nnyyen

yepes pacCenBaroLLyO JIMH3Y,

a TakXKe B CUCTEME, COCTOALLEN

“3 cobupatoLLeit 1 paccenBatoLLemn NINH3
npu Ux pasIM4HOM B3aVIMHOM
pacnooXXeHUN N NHTepnpeTUpoBaTb
MOlyYeHHble pe3ynbTarhl.

OnpefensiTb POKYCHOe paccTosHMe
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2.10 OnpegeneHve oNHbI
BOJIHbI /1a3epHOro
N3NYyYeHUs C NOMOLLbIO
cxemMbl KOHra
(NpakTUKym)

NHTepdepeHums ceeTa.
KorepeHTHble UCTOYHMKMN.
Ycnosua HabnogeHus
MaKCMMYMOB 1 MUHMMYMOB

B UHTEP(EPEHLMOHHOW KapTHe

OT ABYX KOIepeHTHbIX NCTOYHUNKOB.

paccevBaroLLe NMMH3blI HA OCHOBaHWM
pe3ynbTaToB 3KCMNEPUMEHTOB MO:

1) HabNtOAEHMIO [eACTBUTENbHOIO
N306paXKeHNs, 1aBaeMoro
paccemBatoLLEeN TMH30IA;

2) HabNO4eHNI0 pacxoadaLerocs
CBETOBOr0 NMy4ka, 06pa3oBaHHOI0
paccemBatoLLel NMMH30M; OLEHUBATb
abCOMOTHYH N OTHOCUTENbHYHO
MOrpPeLHOCTb N3MEPEHHOI (IN3NYECKOA
BE/IMUYNHBI.

Mcnonb3oBaTb COGUPatOLLYHO

N paccemBaroLLyHO NIMH3Y, ONTUYECKYHO
CKambHO.

PewaTb 3aa4n Ha TOHKKE
paccemBaroLL e NMNH3bI

OnepupoBaTb NOHATUSMM:
NHTEp(EePeHUNs, UHTep(epeHLMOHHAS
KapTWHa, KOFePeHTHbIE UCTOUYHUKM,
NHTepP(EPEHLMOHHAsA CXeMa, Cxema
FOHra.

YMeTb 3anucbiBaTb YCNOBUS
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MpuMepbl KNaccuyeckmx
NHTEPEPEHLMOHHBIX CXEM



HabNo4eHNA MaKCUMYMOB

N MUHUMYMOB B MHTephepeHLMOHHOM
KapTUHe OT ABYX KOTepPeHTHbIX
MCTOYHUKOB, COBMpaTh
3KCNEepPUMEHTa/IbHYHO YCTAHOBKY.
MpuBOANT b NPUMEPbLI MPUPOAHBIX
SABNEHWNIA N TEXHNYECKUX YCTPOWCTB,
B KOTOPbIX HabnoAaeTcs
(NpuMmeHseTcs) ABneHne
NHTepdepeHunn.

MpUMeHATb YCNoBUa HabnoAeHNS
MaKCMyMOB ¥ MMHUMYMOB

B MHTEP(EPEHLNOHHON KapTUHE.
CTpouTb X0f «/Tyyei» 1 NoKasblBaThb
Ha Hel pasHOCTb X0Aa

B MHTEp(epeHUMOHHOI cxeme KOHra.
dopmynmMpoBaThb rMNOTe3y 0 BUAE
NHTEP(EPEHLNOHHON KapTUHbI

MpU pas/iMyHbIX FeOMEeTPUYECKMX
napameTtpax cxembl KOHra.
NcenepoBaThb MHTePEPEHLMOHHYIO
KapTWHY Npu Habo4eHnm
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Toro no pasgeny 19

Pasgen 3. KBaHTOBas msmka.

3.1.

N3yueHune cnekTpa 1
CBETAa Pas/inyHbIX

NCTOYHWNKOB

C MOMOLLbHO

ANPpakLMOHHOM

peweTKn (MpaKkTUKym)

Aundpakuma ceeTa.
AndpakumnoHHas peLueTka.
Ycnosue HabMOAeHNA TNaBHbIX
MaKCUMYMOB Mpu NageHnn
MOHOXPOMaTUYeCKOro CBeTa

Ha AUMPaKLMOHHYIO PELLeTKY.

NHTEP(EPEHLNN C MOMOLLbIO CXEMb
FKOHra n nHTepnpeTUPOBaTH
MoslyyYeHHble pesynbTarhbl.

OnpepenaTb 4/IMHY BOJIHbI CBETA

Mo pesynbTaTam HabnaeHus
NHTEP(EPEHLUNOHHOM KapTUHbI

C MOMOLLbI CXeMbl KOHra, oueHUBaThb
abCO/IOTHYIO N OTHOCUTESIbHYHO
MOrpeLHOCTb U3MEPEHHON PU3NYECKOIA
BE/INYMHDI.

icnonb3oBaTb NasepHyto yKasky,
PYNETKY, a TaKxe (osbry, 6ynasku

N HATKY 4na peanunsaumm cxembl KOHra.
PewaTb 3afa4n Ha ABYXBO/IHOBYHO
NHTEpgepeHLMIo

OnepnpoBaThb NOHATUAMM:
AnpakLms, AMdpaKLMOHHas peLLeTKa,
(OTOH, YpOBEHb 3HEPTUM aTOMa,
U3ny4yeHne U NOrnoLieHne HOTOHa,
CMeKTP M3/yUYeHUs, CNEKTPOCKON.
YMeTb 3anuncbiBaTb YCN0BUS
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3nyyeHune n nornoweHme
(hoTOHOB NP Nepexoe atoma
C OJHOr0 YPOBHSA 3Heprum

Ha Apyroin. Bufibl CNeKTpos.
CnekTpockon



HabMOEHNA TNaBHbIX AUMPAKLMOHHBIX
MaKCVMYMOB Mpu nageHun
MOHOXPOMAaTN4YeCKOro cBeTa

Ha ANPaKLNOHHYIO PeLLEeTKY, YCNoBus
W3My4eHns 1 NOrnoLeHnsa hoTOHOB
rpw nepexofe atoma ¢ 0fHOro YpoBHs
3Heprumn Ha pyrou, cobmpatb
3KCNEepPUMEHTA/IbHYIO YCTAHOBKY.
MpnBOAMTbL MPUMEPBI NNHEAYATBIX,
Mon0caThiX 1 CM/IOWHBIX CMEKTPOB
N3NyYEHUs, TEXHUYECKUX YCTPOICTB,
B KOTOPbIX MPUMEHSAIOTCA U3TyUYeHNA
C pas/IMyHbLIMU BUAAMU CMEKTPOB.
MpUMeHATb yCnoBUsA HabnoLeHns
rNaBHbIX ANDPaKLMOHHBIX
MaKCVMYMOB Mpu nageHnuu
MOHOXPOMAaTN4YeCKOro cBeTa

Ha ANDPaKLNOHHYIO PeLLEeTKY.
CTpouTb XOf, «nyyen»

Mpn UX HOPMasbHOM MafeHnn

Ha AUMPaKLNOHHYIO PELLETKY

M MOKasblBaTb Ha Heil PasHOCTbL X0Aa.
dopmMyNMpoBaThL rMMNoTesy 0 BUAE
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CMEKTPOB M3/1yYeHUs NCTOYHUKOB CBeTa
pasHoW Npupoasbl.

NccnepoBaTb ONTUYECKUE CNEKTPBI
N3/1y4eHns NCTOYHUKOB CBETA Pa3HOM
NpUPoAbl N MHTepnpeTUpoBaTb
MO/lyYeHHble pe3y/bTarhl.
OnpefensTb A/IMHbI BOMH U3/TyYeHUS
Pa3INYHbIX UCTOYHNKOB

Mo pesynbTaTtam Hab/o4eHNs
ANPaKLNOHHOW KapTUHBI,

flaBaemMo ANGPaKUMOHHOW PELLETKONR,
OLEeHMBaTb abCO/OTHYIO

M OTHOCUTE/IbHYIO MOrPeLlHOCTb
N3MepPEHHON PU3NYECKOA

BE/IMYMHBI.

cnonb3oBaThb ANPPaKLMOHHYIO
peweTky, hoHapb C Namnon
HaKaMBaHWUA, CBETOANOAHLIN (hOHapb,
rasopaspsgHyto namny, guadparmy,
MEPHYIO NEHTY.

PelwaTb 3a4a4yu 0 nageHnn ceeta
pa3IM4YHOro CNeKTpasbHOro cocTasa
Ha ANPPaKLMOHHYIO peLLeTKy
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3.2.

WccnepnoBaHue
3aBMCMMOCTM
NHTEHCUBHOCTMU
CBeYeHMd cBeToAMnoAa
OT CW/bl MPOTEKAKOLLEro
yepes Hero Toka
(NpakTUKym)

CBeToMoj, UHTEHCUBHOCTb
U3NyYeHnsi, POTOH, 3N1EKTPOH

OneprpoBaTb NOHATUAMMW: CBETOAMOL,
/?-9-nepexof, 3NeKTPOH, AblpKa, (DOTOH,
MHTEHCUBHOCTb N3/TyYEHUS.

YMeTb 00BbACHATb B YMNPOLLEHHOM BUfe
NPMHUMN OeNCTBUSA CBETOAMOAA,
cobumpatb IKCNepuMeHTaNIbHYHO
YCTaHOBKY.

MpuBOAUT b NPUMEPbLI NPUMEHEHMS
CBETOAMOL0B B ObITY U B TEXHUKE.
dopmMynmMpoBaTb rMMNOTE3Y O XapakTepe
3aBMCMMOCTU MHTEHCUBHOCTM
N3Ny4YeHnUs CBETOANO4A OT CU/bl
NPOTEKatoLLLero Yepes Hero Toka.
VccneposaTb 3aBUCMMOCTb
MHTEHCUBHOCTM MU3/yYeHMA CBETOAMO A
OT CW/bl NMPOTEKAIOLLEro Yepes Hero
TOKa U MHTEePNpeTnpoBaThb
NONYYeHHbIE pe3y bTarhbl.

CTponTb rpafmk 3aBUCUMOCTU
MHTEHCUBHOCTM U3yYeHNa CBETOAMO A
OT CW/bl NPOTEKAIOLLEr0 Yepes Hero
TOKa (C y4eToM abCO/OTHbIX

98



3.3.

HabntogeHne
n36upaTesibHOCTU
BHYTPEHHErO0
(hoTo3a(pheKTa K AMHe
BO/IHbI CBETA
(NpakTUKyMm)

CseToanos, MHTEHCUBHOCTb
U3Ny4eHUs, POTOH, 3M1IEKTPOH.
SHeprusa 1 UMNynbC oToHa.
®oT03(h(PeKT. 3aKOHbI
(hoToahthekTa. Y paBHEHUE
SiHWTeNHa gna oToaddekTa.
«KpacHas rpaHuua» (hotoadgekTa

MOrpeLIHOCTEeN N3MeEPSEMbIX
(hM3NYECKMX BEMINYUNH).

MpUMeHATb nNpaBuia NOCTPOeHUS
rpatMKoB 3aBUCMMOCTEN (IU3NYECKNX
BE/IMYMH [pYr OT Apyra.

OnpefensiTb XapakTep 3aBUCUMOCTH
WHTEHCUBHOCTM U3/TyYEHUs CBETOAMOAA
OT CWNbl NPOTEKAIOLLEro Yepes Hero
TOKa.

cnonb3oBaTb CBETOAMOL, /IIOKCMETP
(nn cMapTMOH € faTYMKOM
OCBELLLEHHOCTK), N1labopaTopHbIN 610K
MUTaHUA (MM UCTOYHWUK NOCTOAHHOIO
HanpsXXeHus, peocTtat U My/IbTUMETP)
OnepvpoBaTb MOHATUAMU: CBETOLMOL,
[?-9-nepexof, 3NeKTPOH, AblpKa, (OTOH,
WHTEHCUBHOCTb U3/TyYeHWs,
(hoTO3(h(heKT (BHELLHWIA N BHYTPEHHWIA),
(hOTOTOK, «KpacHasi rpaHuLa»
(hoToahheKTa.

YMeTb 00bACHATL B YNPOLLEHHOM BUje
MPUHLMN LeACTBUS CBETOAMOAA,
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(hopmynMpoBaTh 3aKOHbI (POTO3PEKTA,
3anucblBaTb ypaBHeHVEe SHLITENHA
ans otoadekra n hopmyny

[/19 «KPaCHOW rpaHuLbl» (hoTo3(deKTa,
cobupaTb 3KCNepuMeHTaIbHYHO
YCTaHOBKY.

MpuBOANTb NPUMEPbI MPUMEHEHWS
CBETOAMOAOB B BbITY U B TEXHUKE.
[MpUMEHATb 3aKOHbI (POTO3(DEKTA,
ypaBHeHe DNHLLTENHA

ans otoadpekta, hopmyny

AN «KPacHOM rpaHuLbl» hoToaddeKTa.
dopmymMpoBaThb rMnoTesy

06 yCnoBMAX BO3HUKHOBEHNS
BHYTPeHHero ¢otoadgekra

Npyn NafieHMn Ha CBETOAMOL CBETOBbIX
BOJIH Pa3HOW [/IMHbI.

NccnepoBaTb SiBNeHWE BOSHUKHOBEHUSA
(hoTOTOKa B OCBeLL,aeMOM CBETOAMOLE,
M3yUMB 3aBUCUMOCTb CU/Ibl (DOTOTOKA

B OCBeLLaeMOM CBeTOAMOAe

OT HanpsXKeHNs Ha Lpyrom CBETOAMOLE,
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BbIMONHAIOLLEM POJib UCTOYHMKA CBETA
W MHTEPNPeTMPOBaTb MNOMYYEHHbIE
pesynbTarhl.

OnpefensiTb YCNoBre BOSHUKHOBEHMS
(hOTOTOKa B OCBeLL,aeMOM CBETOAMOE
(TOK BO3HMKaeT TO/IbKO NpY OCBELLEHNM
ero CBeToAMOLOM C A/IMHOMN BOJIHBI,
MeHbLUEN UK paBHOM AJIMHE BOJHBI,
Ha KOTOPYHO paccymTaH OCBeLLaeMblid
CBETOAMOA).

cnonb3oBaTb CBETOAMO/bI Pa3HbIX
LBeTOB (KpacHble, 3e/leHble U CUHWE),
nabopaTopHbIA 6/10K NUTaHKS,
MY/IbTUMETP.

PewaTb 3a4a4um Ha POTOIDPeKT

NToro no pasgeny 5

OBLLEE KOJIMYECTBO 34

YACOB MO NPOrrAMME
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