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MHOACHUTEJIBHASA 3AIINCKA

Hacrosimas pabouasi mporpamma Kypca BHEYPOUHOH JesATeIbHOCTH «OCHOBBI (PU3UYECKOTO
OKCTIIEpUMEHTay» (Jajee — TmporpaMma) paspaboTaHa B COOTBETCTBUU C TpeOOBaHHSIMHU
(benepasbHOro roCyIapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHIApTa CPeAHEro oomero o0pa3oBaHUs
(matee — ®IrOC COO) [1, 2] w wHampaBiieHa Ha OpraHM3alHi0 OOYYCHUS B (PU3UKO-
MaTeMaTH4YeCKOM TIpoduie B COOTBETCTBUU C TpeOOBaHUsAMU (QenepanbHOi 00pa3oBaTeIbLHOM
porpamMmmel cpejrero oomero oopasosanus (OOIT COO) [3].

Peamm3anmss  mporpaMMbl  MOKET  COACHCTBOBATH  JOCTIKCHHIO  OOYYarOMIMMUCS
IUIaHUpyeMbIX pe3yabTaToB  ocBoeHus @OOII COO, pa3BuUTHIO JUYHOCTH OOydYaroluXcs,
(OPMHUPOBAHHUIO W YAOBJIETBOPEHUIO HX COIMAIBbHO 3HAYUMBIX MHTEPECOB M  MOTPEeOHOCTEH,
caMopealiu3alid  OOyJarolIuxcsit 4epe3  ydacThe BO BHEYPOUHOU nesTenbHOCTH. OmHON 3
BO3MOKHBIX  (OpPM  peajm3alid  TMPOrpamMMbl  SBISIETCS  KpyKok. IlporpamMma  MokeT
peann30BBIBaThCSI  00pa30BaTENbHOW  OpraHu3alMeld  CaMOCTOSITENPHO JIMOO HAa  OCHOBE
B3aMMOJICHCTBHUSI €  JPYTUMH  OPTaHU3AIMsIMH,  OCYIIECTBISIONIUMH  00pa30BaTEIbHYIO
JeSTEIbHOCTb.

[Iporpamma kypca BHEYpPOUYHOM JeATENbHOCTH «OCHOBBI (PU3UYECKOTO SKCIEPUMEHTA»
npenHasHaueHa Ui peanm3amuu B 10-11 kimaccax W HampaBiieHa Ha IOCTIDKEHUE
COOTBETCTBYIOIINX pe3yabTaToB, chopMyIMpPOBaHHBIXB (penepaabHOM pabouelt mporpamMmMe
1o yueOHOMY nipeameTy «DPusnkay (yriryoJIeHHBIH YPOBEHB).

[Tpu n3yuennn pus3ukw Ha YrayOJEeHHOM YpOBHE pean3alis ATUX MPHHIUIIOB Oa3upyeTcs
Ha HCIOJIb30BAHUU CAMOCTOSITEIBHOTO YYEHHMYECKOrO SKCIIEPUMEHTa, BKIIOYAIOLIEro, B TOM
yucie, paboThl (u3nyeckoro mpakTthkyma. Ilpm sTom moja paboTaMu MpakTHKymMa MOHUMAETCS
CaMOCTOSITEJILHOE ~ HCCJIEIOBAaHUE, KOTOpPOE IMPOBOJUTCS 1O  PYKOBOJCTBY  CBEPHYTOTO,
0000meHHoro Buja 03 MoIaroBod HWHCTPYKIMU. B pesynbrare oOecrednBaeTcs OBJAJCHUE
00yyaroUMMUCs YMEHUSIMU MPOBOJUTH MPSMbIE U KOCBEHHbIE U3MEPEHUs, UCCIEA0BaTh B3aUMHBIE
3aBUCHUMOCTH JIBYX (DU3MYECKUX BEIUYMH M OCYLIECTBJISATh IMOCTAHOBKY OIBITOB IO IPOBEPKE
MpeJIOKEHHBIX Trumnote3. Bce 3To crmocoOCTBYeT MOCTIKEHHIO OJHOM M3 OCHOBHBIX Ileiei
u3ydyeHus (U3MKU Ha YpPOBHE CpegHero oOiiero oOpa3oBaHHsS — OBJIAQJCHUIO OOy4YaIOUIMMUCS
METO/IaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEIECHUS (PU3NUECKUX IKCIIEPUMEHTOB, aHaIn3a
U MHTEpIpeTaluu HHPOpMAaIUK, ONIPEIeICHUSII0OCTOBEPHOCTH MOJTyYEHHOTO pe3ybTaTa.

AKTyallbHOCTh ~ peajM3allid JaHHOM  MporpaMMbl  ONpeAeNsieTcss  TeM, YyTo  ee
OCBOGHME  TMO3BOJsieT  OOyyarouuMmcsi  Ha  MpPaKTUKE  O3HAKOMUTHCS C Pa3IMYHBIMU
(U3MYECKUMU SIBICHUSIMHU, SKCIIEPUMEHTAILHO U3YUUTh pa3uyHble PU3NYECKHE 3aKOHOMEPHOCTH,
yriayOUTh CBOU TEOPETHUECKUE 3HAHUS, Pa3BUTh UMEIOLIUECS U MPUOOPECTH HOBBIE MPAKTUUYECKHE
YMEHHUS 1 HAaBBIKU B 00JIACTH TJIAHUPOBAHUS, TIOJITOTOBKHU, IPOBEJCHMUS, aHATN3a U UHTEPIIPETALUN
(bU3MYECKOTO HKCIIEPUMEHTA.

[IporpamMma gaet oOydaronuMcsi BO3SMOKHOCTh MPUOOPECTH MPAKTUYECKUIN OMBIT pabOThI €
nabopaTopHbIM  00OpYyIOBAaHUEM, OBJAJETh KOHKPETHHIMH TIpUEMaMHU  HCCIEI0BATEIbCKON
NeATeNbHOCTH Ha4dMHAKoUIero  (pu3MKa-sKCepuMeHTaTopa, c(HOopMUPOBaTH HABBIKM OLEHKH
MOTPEUTHOCTEH pe3yNbTaTOB M3MEPEHUs (PU3NYECKUX BEIMUYHUH. Peanuzamus MIPOrPaMMBbI
co3/1aeT yCIIOBUS ISt dopMHpOBaHUs y 00Y4YaIOLIMXCS HECTaHAAPTHOIO KPEaTHBHOTO
MBIIIUIEHUS], COJIEHCTBYET DPAa3BUTHIO HMHIMBHIYATbHOCTH CYXAEHUH, (OPMHUPOBAHUIO KYJIbTYpHI
000CHOBaHMS COOCTBEHHOTO MHEHHSI U CBOOO/IbI €r0 BBIPAYKEHMSI.

IIporpamma Mo’xkeT OBbITH BOCTpeOOBaHAa OOYYAIOIIMMMCS, KOTOpPbIE HMEIOT HMHTEpec U
MOTHUBAIMIO K YIrIyOJEHHOMY H3y4€HHI0O (U3MKM M MaTeMaTUKH, TOTOBATCS K YYacTHIO B
OJIMMITHAAX IIKOJILHUKOB 110 (PU3HMKE, B paMKaX KOTOPBIX MPETyCMOTPEHIPAKTHIECKUH TYP.

[Iporpamma mpecienyeT He TOJBKO OOpa3oBaTelIbHbIE, HO W BOCHHUTATENbHBIC LENH,
MOCKOJIBKY COOTBETCTBYET HJI€€ 3KOJIOTM3allMi U HJee MPHUKIAIHON HalpaBIeHHOCTH, KOTOPHIE, B
qucie IpYyruxX Uien, NoJ0XKeHbl B OCHOBY Kypca ¢pu3uku, nzydaemoro Ha ctynenu COO.



BapuanTsl peajiu3anuu NnporpaMMsl 4 (popMbI IPOBeICHUsI 3AHATHI

Peanuzanus mporpamMMbl MpEAIoNiaraeT COYeTaHHE pa3IMyHBIX (OpM TIpyNIoBOW pabOTHI
(cnymanue  JEKUUM, JUCKYCCUS, MOHTaX OKCIIEPUMEHTAJIBHBIX YCTAHOBOK, IIPOBEJICHHE
¢u3nvYecKuXx M3MEPEeHUH TOJ PYKOBOJCTBOM IMPENOAABATENsA) W HHIUBUAYAIbHONW palbOTHI
(BBITIOJIHEHHUE CaMOCTOSITENbHBIX PA0OT M paboT mMpakTHKyma, o0paboTKa M HWHTEpIpeTarus
pe3yabpTaToOB (PU3MUECKUX M3MepeHuit). Mcmonb3oBanne takux ¢popm paboThl MOMOTaeT pa3BUBATh
y 0OYyYarIIuXCs, C OJHOW CTOPOHBI, HABBIKM BOCIPHUATHS  HOBOW  WHPOpMAUA  TIPU
pa3nmuuHbIX (opMax ee Mmojayu, a C APYrod CTOPOHBI — AKTHBHOCTb, CAMOCTOSITEILHOCTH M
TBOpUYECKOE Havajo. B menoMm peanusanus JaHHON MPOrpaMMbl J0JKHA MOJOKUTEIBHO
CKa3bIBaThCSA KaK Ha aKTyajdu3ald 3HAHWM, YMEHUW W HaBBIKOB OOYy4YaIOIIMXCSB paMKax UX
peanpo(eccuoHaNIbHON TEXHOJIOTMUECKON (MH)KEHEPHOW) IMOATOTOBKM, TaK M Ha COLHAIBHOM
(hopMHUPOBAHUH JTUYHOCTH 00YUarOIIUXCS.

[Iporpamma Kypca paccunTaHa Ha 68 yacoB, B paMKax KOTOPBIX IPEIyCMOTPEHBI TaKue
¢dopMbl paboOT, Kak JIEKIIMH, CaMOCTOSITENIbHbIE paboThl M paboThl MNpakTuKyma. B xone
CaMOCTOSITENIBHBIX PAa0OT oOydaromuecs MOJ KOHTPOJEM IpenojaBaTelis 3aKperuisiioT HOBBIE
3HaHUs, OTpabaTHIBAIOT ONpEENICHHbIE YMEHHUS W HaBbIKM. PaboOThI MpakTUKyMa IOJpa3yMeBaroT
CaMOCTOSITENIbHOE pellleHHne 00yJaroIUMHUC IKCIEPUMEHTAIbHBIX (U3NYECKUX 3a7ad. TemaTHka
paboT mpakTHKyMa U TOPAJOK UX CJEIOBaHHS COOTBETCTBYIOT CTPYKType TEMaTHYECKOIro
IUIaHUpoBaHus (enepanbHOM paboyelt mporpaMMsl Mo yueOHOMY npeamMeTy «®Puznkay (yriryOaeHHBINH
YPOBEHB).

[IporpaMmma paccunmTaHa Ha peaqU3alMi0 B TeYeHHWE ABYX Jer oOydermsB 10-11
KJIaccax TpH MPOBEJICHUU 3aHATUH OJMH pa3 B Henmento oo0bemMoM 1 wac kaxnoe. [lo ycmoTpeHuto
yUdTeNsl TOPSAIOK CIEAOBAHUSA 3aHATHM MOXXET OBITh H3MEHEH, a HEKOTOpble MOTYT ObITh
HCKITIOYCHBI.

JlonmyckaeTrcs peanu3alys 4acTH MHpOTrpaMMbl B TEUEHHE OJHOrO ydeOHOro rojga — AJst
oOyvarormuxcst Topbko 10-ro mmm Tosbko 11-ro kmacca. OgHako B ATOM ciydae mpu paboTe ¢
oOyuatouumucsi 11-ro kiacca peKOMEHIyeTcsi HauMHAaTh M3JI0KEHHE Y4eOHOTO MaTepuana C
MIPOBEJICHUS 3aHATHI, HAIIPABJICHHBIX Ha OCBOEHHE 00YJaIOMIMMUCS OCHOBHBIX TPUEMOB M METOJIOB
00paboTKK pe3ynbTaToB (PU3MUECKUX HM3MEPEHUH M OLEHKW morpemHocted. Jlias  a3rtoro
pekomenayercs: 1) mpoBectuB kiacce 3aHsTus Ne 1, Ne 3 u Ne 5 u3 mporpammsr 10-ro kiacca; 2)
3a1aTh Ha JOM BbImoJgHeHHE 3amaHuii Ne 2, Ne 4 u Ne 6 wm3 mporpammbr 10-ro kmacca; 3) B
JalbHENIIeM clle[loBaTh nporpamMe 11-ro kiacca, UCKIIOYUB U3 HEE, MO YCMOTPEHHUIO YUUTEI,
Kakue-1u00 Tpu 3ausaTus (Hampumep, Ne 16, No 17, Ne 18).

Bo3moxHo Takxke ocBoeHue o0ydatomumucs 11-ro kiacca nojgHoi NporpaMMBbIIIpU YCIOBUU
MIPOBEJICHUS 3aHITUHN J]Ba pa3a B HEJIEII0 00BEMOM 2 yaca KaxkJoe€.

Psan pabot mpakTukyma (Ha YCMOTpEHHUE YYMUTENsl) MOXKET ObITh 3aJaH OOy4aromuMcs Ha
JOM Ui CaMOCTOSITENIbHOTO BBIMIOJHEHUS C TOCIEAYIOUIMM KOHTpPOJEM U OOCYKICHHEM
MOJIy4YEHHBIX Pe3yIbTaTOB.

B3anmocBsizb ¢ ¢penepanbHoii padodeil MporpaMMoil BOCIMTAHUS

[Iporpamma pa3zpaboTana ¢ yueToM pekoMeHAanui deaepanbHoi pabodel mporpaMMbl
BOCIUTaHMs. B 4acCTHOCTH, OHA YUUTHIBAET MICUXOJIOTO-TIeIarOTHYeCKHe 0COOEHHOCTH
COOTBETCTBYIOIIEH BO3PACTHON KaTETOPUH 00YUarOIIHXCSI.

[IporpaMma COOTBETCTBYET TakuM ILIEJISIM BOCTIUTAHUSI OOYYarOIIUXCS,KaK Pa3BUTHE
JUYHOCTH, CO3/IaHNE YCIOBUM ISl CAMOOTIPEACIICHUS U COLMATN3ALINH.

[IporpaMma copeicTBYeT pEHIEHUI0  CIHEAYIOLIUX 3a7a4  BOCIUTaHUSA
oOyyaronuxcs:  YCBOEHUE 3HaHUM, HOPM, JIyXOBHO-HPaBCTBEHHBIX ILIEHHOCTEM,
TpaauIui, KOTOpPBIE BRIPAOOTATIO POCCUIICKOE 00IIECTBO; OPMUPOBAHUE U PA3BUTHETUIHOCTHBI
OTHOILIEHU K3TUM HOpPMaMm, II€HHOCTSIM; nproOpeTeHne
COOTBETCTBYIOUIETO 3TUM HOPMaM, IEHHOCTSIM, TPATULUSAM COLMOKYIbTYPHOIO OIBITAIIOBEACHUS,
OOIIEHUS, MEXKIMYHOCTHBIX M COIMAIBLHBIX OTHOIICHUN, MPUMEHEHUSOIYYeHHBIX 3HAHUN;
JOCTH>KEHHE JUYHOCTHBIX PE3YyIbTaTOB  OCBOCHHS



obmieo0OpazoBarenpHO Tporpammbl 1o ¢usuke B cootBeTctBuH ¢ PI'OC COO. Ilporpamma
COOTBCTCTBYCT CJICAYIOIIMM OCHOBHBIM HAITPABJICHUAM BOCIIMTAHUA.

1) TpynoBoe BOCIMTaHUE — BOCIHUTAHUE YBAXKEHUS K TPYyLy, TPYAAILIUMCS, PE3yJbTaTaMm
TpyAa (CBOEro M ApPYrux JIOJAEH), OPUEHTALUs Ha TPYAOBYIO AESITEIbHOCTD, IIOJIy4YEHHE
npodeccun, JIMYHOCTHOE CaMOBBIPAKEHUE B NPOJAYKTUBHOM, HPABCTBEHHO JOCTOMHOM
TPyA€ B POCCHHMCKOM OOIIECTBE, JOCTUKECHHUE BBINAIOIIMXCS PE3YJIbTaTOB B IPOPECCHOHAIBHON
JACATCIBbHOCTH. ]_ICJIGBI)IMI/I OpPHUCHTHPAMH ABJIAKOTCA: Q)OpMHpOBaHI/Ie OCO3HAHHOM TOTOBHOCTH
K IOJIydEHHIO NIPO(ECCHOHAIBLHOIO O00pa3oBaHUS, HEIPEPHIBHOMY OOpa30BaHMIOB TECUEHUE
KU3HU KaK YCIOBHUIO YCIIENTHOW MPOodeccCHoHATbHON U OOIIECTBEHHON NI TEIIBHOCTH; IIOHUMAHHE
cnenn(ukn caMooOpa3zoBaHWs M MPO(ECCHOHATHHONH CaMOMOATOTOBKM B HH(DOPMAIMOHHOM
BBICOKOTEXHOJIOTHYECKOM O6HI€CTB€, TOTOBHOCTH YYUTBCA W TPYAUTBCA B COBPEMCHHOM
oOlIecTBe; OPUEHTUPOBAHHOCTh HA OCO3HAHHBIN BBIOOD cdepbl npodeccuoHaIbHOM
TPYIOBOH NEeSITEIbHOCTH B POCCUIMCKOM OOIIECTBE C YYETOM JIMYHBIX JKMU3HEHHBIX IUIAHOB,
oTpeOHOCTEN cBOeliceMbH, OOIIECTBa.

2) Dkonormdyeckoe BOCHMTaHHE —  (OPMHPOBAHHE  DKOJNOTHYECKOH  KyIBTYpHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIIEHUSI K MPUPOJIE, OKPYKAIOLIEH Cpelie Ha OCHOBE POCCUHCKUX
TPAAUIUOHHBIX JYXOBHBIX HeHHOCTeﬁ, HaBBIKOB OXpaHbI, 3alllUTbl, BOCCTAHOBJICHUA MPHUPOIBI,
oKpyxatomen cpeapl. LleneBbIM OpUEHTHPOM SIBISIETCS OCO3HAHHME HEOOXOIUMOCTH TPUMEHEHUS
3HaHUA C€CTCCTBCHHBIX U COLUAJIBHBIX HAYK IJIA pa3yMHOTIO, 6epe)KJ'II/IBOFO MpUPOAOIIOJIL30BAHH B
OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE.

3) [lenHOCTH HAYYHOTO MO3HAHUS — BOCHUTAHHME CTPEMJICHUS K MO3HAHUIO CeO0s M JIPYruX
JIO/Ied, TPUPOJBI M OOIIecTBa, K TMOJYYCHUIO 3HAHWH, Ka4eCTBEHHOTO OOpa3OBaHUS C YUETOM
JUYHOCTHBIX HMHTEPECOB U OOIIECTBEHHBIX MOTpeOHOCTEel. lleneBbIMU OpUEHTHpaMH SBISIOTCSA:
(dbopMHpOBaHHE AESITETHFHO BbIPaKEHHOIOMO3HABATENILHOTO HHTEpeca B 001acTu GU3UKH C YIETOM
CBOMX HMHTEPECOB, CIIOCOOHOCTEH, OCTM)KCHHM;, IOJyYeHHUE TNPEICTABICHUH O COBPEMEHHOU
HAay4yHOM KapTHHE MHUpa, O JOCTIDKEHUSX HAyKHM U TEXHUKH, O 3HAYCHUM HAyKU B >KU3HU
poccuiickoro o0riecTBa, o0ecrnedyeHur ero 6€30MacHOCTH; MPUOOPETEHNE HABBIKOB KPUTHUYECKOTO
MBIIIJICHHUS, OIpeAeJeHHs] JOCTOBEpHOM HaydyHOW HHGOpPMalUU U KPUTUKH aHTHUHAYYHBIX
MpPE/ICTaBJICHUM; pa3BUTHE M TNPUMEHEHHE HABBHIKOB HAOMIOJCHUS,  HAKOIUICHUS u
cucreMaru3aluu  (akTOB, OCMBICICHUS  OIbBITAB €CTECTBEHHO-HAYYHOU 00JacTH MO3HAHUS,
HCCIIEIOBATENIbCKON JeSITENIbHOCTH.

Oco0eHHoCTH padoOThI YYUTEJIA 10 IPOorpaMmme

[Ipu peanuzauuu JaHHOW MporpamMmbl 3aJada YYHUTEIs COCTOMT B TOM, YTOOBI CO3/1aTh
yCIOBUS JUIsl YCBOSHHUSI 0OYy4YaIOUTUMUCS HOBBIX 3HAHUMN, MPUOOPETEHUsST MMM HOBBIX YMEHUH H
3aKpeIJICHUs] HAaBBIKOB, HEOOXOAMMBIX ATl TMPOBEACHUS (PU3MUECKUX SKCIIEPUMEHTOB M aHAIHM3a
MOJIyYE€HHBIX Pe3YJIbTaTOB.

Jia pemieHus 3Toi 3aauyu HEoOXOOUMO Hanuuue B KabuHere (U3HKU 000pyHOBaHUA,

KOMILJIEKTYIOLIUX u PacxXoIHbIX MaTepuasos, TpeOyromuxcst JUisi MpOBEACHUs
CaMOCTOSITENIBHBIX paboT u paboT mpakThkyma. [lepeueHs mpeIaraeMbix pabot
chopMupoBaH  TakuM  O0Opa3oM, UYTO  MOATOTOBKA K WX TPOBEACHHUIO HE JOJDKHA

BBI3BIBATh  CYHIECTBEHHBIX 3aTPyJHEHHH — BCE HEOOXOQMMOE Ui pPEANM3allid IMPOTPaMMBbI,
KaKk TpaBHJIO, JUOO HAXOIHUTCSB KaOMHETEe (PU3UKH, JTHOO JOCTYITHO B MOBCEAHEBHOM OBITOBOM
obuxoze.

[lepen Ha4yanoOM 3aHATHI YYUTENIO PEKOMEHAYETCS CaMOCTOSTENBHO BBITIONHUTH BCE
TEOPETUYECKHE 3aJaHusl, CAMOCTOSTENbHbIE pabOThl W pabOTHl MPAKTHKyMa, KOTOPBIE TOJKHBI
OyIyT BBINOJNHATH OOydaromuecs. DTO AAaCT yYHUTENO BOSMOXKHOCTh ~ HE  TOJNBKO  BBISBUTH
BO3MOXKHBIE ~TEXHHYECKHE TMPOOJIEMBI, HO ¥ TIOJIYYHTh KOHTPOJBbHBIC PE3yNIbTaThl U3MEPEHUH U
uX 00pabOTKH, KOTOpbIE MOHAMOOSTCS Ui JajdbHEHIIEH MPOBEPKH NPaBHIBHOCTH BBITOJHECHUS
paboT oOyuaromuMucs.

[TockoyibKy OJHMM M3 TIaBHBIX PE3YJIbTaTOB Pa0OTHl YUYHTENsS B paMKax BHEYPOUHOU
IEATENBHOCTH SIBIISICTCS JIMYHOCTHOE pPa3BHTHE OOYYAIOIIMXCS, YUUTETI0 PEKOMEHAYETCS IpH
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NPOBEACHUU 3aHATUH 10 TMPOrpaMMe AaKTHBHO YYacTBOBATh B JICATEILHOCTH OOYdYaIOMIMXCS,
KOHTPOJIUPOBATh XOJ BBIMOJHEHUS HWMHU OSKCHEPUMEHTAJIbHOM  paboThl, HANpaBIATh U
KOPPEKTHPOBATh WX JCWCTBUS, CBOEBPEMEHHO  yKa3blBaTh Ha  OMMOKM W HEIOYETH,
MOJICKA3bIBaTh M JEMOHCTPHPOBATH INPABWIBHBIE CIIOCOOBI BBIMOJIHEHUS MPAKTUYECKON paboThI,
00CyX/1aTh TPUYMHBI M BO3MOXKHBIE MOCIEICTBHUS JOMYCKaeMbIX OMMOOK. Bo Bpemst 3aHsATHIA
HEOOX0JMMO TOJIEPKUBATE T00POKENaTeNIbHYI0 aTMOC(HEPYCOTPY THUYECTBA.

VYuurento cieayeT y4YuTbIBaTb, YTO JIOTMUKA OCBOEHHUS IpOrpamMMbl MpPEIrojaraer
[OCIIEIOBATEIbHOE H3ydeHHE MaTepuajga — CHadajla OOydarouiuecs JOJDKHBl OCBOUTH 0a30BbIE
IIPUEMBl U METO/IbI IIPOBEJICHUS (PU3NUECKUX U3MEPEHUN U 00pabOTKH I0JIy4aeMbIX PE3yJIbTaTOB,
a yXKe 3aTeM NPHUMEHSTh HMX Ha IPaKTHKE [0 CXEME «OT IMPOCTOro K CloXHOMY». llotomy
IIpUMEepHas CXxeMa MPOBEJIEHUS 3aHATHUH MO IPOrpaMMe MOKET OBITh CJEyIOIIEH:

1) oObACHeHHE TEOPETHUECKOTO MaTepHaa Mo TeMe;

2) TIOATOTOBKA K BBHITIONHEHMIO CAMOCTOSTENBHOH PaGOTHl MM PabOThl MPAKTUKyMa —
oOCyXJeHHe  3aJaHMs,  yCTPOMCTBA  DKCHEPUMEHTAIbHOW  YCTAHOBKH,  HEOOXOIMMOIO
TEOPETUYECKOT0 MaTepuajla, MPUEeMOB M METOJIOB MPSIMBIX SKCIIEPUMEHTAIBHBIX H3MEPEHH,
Croco00B UX 00pabOTKH U OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;

3) mnpoBemeHHE CaMOCTOSITENBEHOH pabOTHI MAM  PaBOTHl  MPAKTHKYMa, KOHTPOIb
MIPAaBHILHOCTH MTPOBEICHUS N3MEPEHUH;

4) 06paboTKa MOMyUEHHBIX YKCIIEPHMEHTATBHBIX JAHHBIX, OIIEHKA HOTPEITHOCTE}H;

5) obcyxaenne pesyapTaToB 0OPaOOTKH TIONYUEHHBIX SKCIEPHMEHTATBHBIX JAHHBIX M
IIpOBEpPKa UX IIPaBUIBHOCTHU.

B cnygae HeXBaTKM BpEeMEHHM Ha peau3allMi0 B Kiacce NyHKTa 4 JTaHHOW CXEMBI
PEKOMEHyeTCsl MPEIUIOKHUTh OOYUJAIOIIUMCSl BBITIOJHUTh COOTBETCTBYIOIIUE JCHCTBHS J0Ma, a
OyHKT 5 peajnu3oBaTh B  Hayaje CJICAYIONIET0  3aHATHUS, JTMOO MPOBECTH HEOOXOJUMBIC
00CYXIeHHs C OOYJAIOIIMMHUCS B TIOPSIKE WHIUBHIYAIBHOW paOOTHI.



COJIEP’KAHUE KYPCA BHEYPOYHOM JESATEJIbHOCTH
«OCHOBBI ®PU3NYECKOI'O SKCIHIEPUMEHTA
(PUBUKO-MATEMATUYECKHUU TPODUJIIB)»

10 KJIACC
3ansaTue 1. [lorpemHocTy B IKCIIepuMeHTe
Jekuyua  «lIlorpemnoctu OPSMBIX  U3MEPEHUI». O6cyxnaercs pupoJa

BO3HUKHOBEHHUS MOTPEIIHOCTEHN, METOAbl MX MUHUMH3ALUU U OLICHKU.

Jekyus «IlorpemIHOCTH KOCBEHHBIX H3MepeHUi». OOCYXIaloTcs METOAbIN IPUEMBI
OLIEHKH MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHU M.

Hcnonvzyemvie mamepuanvi: [4], qacts 1.

3ansaTue 2. OneHKa NOrPenIHOCTel MPAMBIX H KOCBEHHBIX H3MePeHM it
Camocmoamenshnan paboma «O1eHKa MOTPEITHOCTEN KOCBEHHBIX U3MEPEHUITIO
pe3yibTaTaM MPSIMBIX H3MEPESHUI.

3ansitue 3. Ycpennenume wu3mepenuii. Cayuaiinas norpemHocts. Kunemarnueckue
U3MepeHust

Jlexyua «CnydaliHble TMOTPEINIHOCTH». B COOTBETCTBMHM C YPOBHEM MOJATOTOBKHU
00yJaromMXxcsi U JOCTYITHBIM O00OpYyJOBaHMEM MOXXET OBbITh MpPOBEJAEHA OJHA W3 JBYX paboT
MPaKTUKyMa.

Ilpakmukym Ne 1

3aoanue. Ormpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO CPEIHIOI CKOPOCTh JBMKCHUS
3€epHBIIIKA MIIeHa B OyThIIKE C BOJOH.

ObopyoosaHnue. [Tmreno, HaItoJTHEHHAs BOJIOM TJIACTUKOBAS OyThUIKa C
OTpE3aHHBIM TOPJIBIIIKOM, CEKYHIOMEp, JIMHEHKA.

Kpamkoe onucanue pewenus. TlpoBoguTcst cepuss  SKCIEPUMEHTOB 110 U3MEPEHUIO
C MOMOUIBIO CEKYHAOMEpa BPEMEHH MPOXOKIEHUS 3€PHBIIIKOM IIIEHA B TOJIIE BOABI HEKOTOPOIO
(UKCHPOBAaHHOTO PACCTOSIHUS BIOJIb BEPTUKAIU. BbIuuciseTcst cpeHee BpeMsi JBHKEHUS 3€peH.
PaccuntbiBaeTcsi  CpelHSE YCTAHOBMBIIASCA CKOPOCTh  3TOrO  JABIKEHUsA.  OueHuBaeTcs
MOTPEIIHOCTb.

Onucanue cxooiceti pabomvl NPAKMuKyma: BCEPOCCHICKas OJIMMIIMAAA MIKOJHHUKOB IIO
¢busuke, pernoHanbHbIi otan 2023 1., 3amaua «Ilmeno u Bsaskocte» [9, 10].

Ilpakmukym Ne 2

3aoanue. Cobepute yCTaHOBKY JJIsi 3allyCKa IIapuKa B TMOJET C HEKOTOPOH BBICOTHI C
(buKCcHpOBaHHON FOPU30HTAILHON HaualbHON CKOpOCThIO. MccnenyliTe3aBUCMMOCTh BEPTUKAIBHOM
U TOPU3OHTAIBHOM KOOpPAMHAT IMIapuka mpu mnoiere. Ompenenure CKOpPOCTh IMIapuKka B Hadaje
noJiera.

Obopydosanue. CTanbHOW IWIAPUK, IYCKOBOE YCTPOWCTBO (OTPE30K aIFOMHUHHUEBOTO
npoduiis, MarHUT HEOJUMOBBIM, [Ba CTAJbHBIX [IApHUKa), IITAaTHB C JIAMKOH W MY(QTOI,
MaJISIpHBIN CKOTY, pyJeTKa, KOMHPOBalIbHas Oymara.

Kpamxkoe onucanue pewenus. OcyiecTBisieTcst cOOpka myckoBoil ycraHoBku. [IpoBoautcs
cepus AKCIEPUMEHTOB MO 3alyCcKy HIapuKa B MOJIET M MU3MEPEHUI0 KOOPJMHAT MaJCHUs IIapuKa
OTHOCHUTENbHO TOYKM cOpoca. [lo moyiydeHHBIM JaHHBIM PAaCCUUTHIBACTCA HayalbHas CKOPOCTb
MoJieTa mapHkKa.

Onucanue cxooicel  pabomol NpaKmuxKyma: MEXTyHapoIHas OJIUMITHAJA TIO
akcriepuMenTanbHol ¢usuke 2021 r., 3agaga «[Tymxa» [11].

3ansrue 4. [Ipocreiilme reoMeTpuieckne H3MepeHHUs
Ilpakmukym
3aoanue. Ompenenute ¢ MAKCUMAJIbHOM TOYHOCTBIO TOJILIUHY MPOBOJIOKH M BHEIIHHI

JMaMeTp WIJbl, IUIOLa/Jb HAPUCOBAHHON Ha ymcrte Oymaru ¢uryps, oobem Opycka. OueHure
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MOTPEUTHOCTH.

Obopydosanue. TlpoBoyoka, uria OT MmIpHma (CO CTOYCHHBIM OCTPUEM), H300paKEHUE
(bUrypsI CII0KHOU (POPMBI HA PA3TMHOBAHHOW KBaJapaTtaMu Oymare, IepeBSHHBIA OpYCOK, JIMHEIKa,
IITaHT €HIIUPKYIIb.

Kpamxoe onucanue pewenus. TlpoBonsTcs W3MEpEHHsS TOJIIUHBI MPOBOJIOKH METOJIOM
psnoB. [IpoBomuTcs M3MepeHne AuaMeTpa Uriibl METOJIOM TpoKaTbiBaHus. [IpoBoauTcst n3Mepenne
wIomaau GUrypsl METOOM TMOJACYETa TUIOMIAIN 110 KJIETKAM CETKH M3BecTHOro mara. [IpoBoautcs
U3MepeHrne TabdapuToB Opycka W BbUKCIEHHE ero oObema. OIEHHWBAeTCS MOTPEIIHOCTh
W3MEPEHHBIX BenMuuH. [IpoBOIUTCS TpoBEpKa MNPaBMILHOCTH H3MEPEHHS IUaMeTpa Wbl C
MOMOIIBIO IITAHT CHITUPKYJIS.

3anaTne 5. I'padpukm  IKcnepuMeHTAJbHBIX 3aBHCHMOCTEi. I'padpuyeckasn
00pabdoTKa JaHHBIX
Jexkuyus «OdopmiieHne rpauKoB AKCIIEPUMEHTATIBLHBIX 3aBUCHMOCTEH.

I'paduueckas oOpaboTKa TaHHBIXY.

OO0cyxmaroTcs OCHOBHBIE TpaBuia odopMiieHHs TpaduKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH APYr OT Apyra.

Camocmoamenvnaa paooma «[loctpoenue rpauKoB B COOTBETCTBHUH C
HU3YUCHHBIMH IIpaBUJIaMU C UCITIOJIb30BAHUEM I'OTOBBIX Ta6J'II/IH C JaHHBIMUW).

HUcnonvsyemvle mamepuanvl. METOAWYECKHE peKOMeHmanuu LleHTpambHON IpeaMeTHO-
METO/JIUYECKOM KOMHUCCHHM IO OLIEHHBAHHIO OQoOpMieHHs TpadUKOB Ha MPAKTUUYECKHX Typax
BCEPOCCHUIICKOM OJIMMITHA/TBI IIKOJBLHUKOB 10 (usmke [12].

3ansTue 6. O0OpadoTKa HeJMHEHHbIX 3aBUCUMOCTEN: JUHeapu3alus, MOACYeT MJIOIIAIAN MO
rpagpukomM, NOCTPOeHHe KacaTeJbHbIX K rpaguky

Jexkuyua «JluHeapusanusi SKCICPUMEHTAIBHBIX 3aBHCHMOCTEH W Jpyrue rpadudeckue
crocoObl 00pabOTKH TaHHBIXY.

OO6cyxmaeTcss MeTOoJ 3aMeHbl MEPEeMEHHBIX NpU JMHEAPU3aLUU SKCIEPUMEHTAIbHBIX
3apucuMoctedl. OOcyxnaercs (QU3MYECKHI CMBICT IUIOIIAAM MMOJA TpaUuKOM U YrIOBOrO
ko3 duimenTa kacaTeIbHOU K TpaduKy.

3ausiTue 7. H3mepeHue 3aBHCUMOCTH KOOPAMHATHI rpaHubI odJs1acT
HAMOKAHMS OT BpeMeHU. J/IuHeapu3auus 3aBUCHMOCTH
Ilpakmukym

3aoanue. Boipexbre n3 OymMakHoW candeTku jeHTy jumHOW 30 ¢cM W mHMpUHON 2—3 CM.
OnyctuTe KOHEl OyMa)KHOH JICHTHI B BOJy M BKIIOUHUTE CEKyHAOMep. M3yuuTe 3aBHCHMOCTH
KOOpPJUHATHI TPAHUIIBI 00JIACTH, MPOMMUTABIIEHCS BOJIOM, OT BpeMeHHu. OmnpeaennTe XxapakTep 3Tou
3aBHCHUMOCTH.

Obopyodosanue. Cexynnomep, OymMakHble caldeTku, pyaeTka, yamka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO M3YYCHUIO [BUKEHUS TPAHULIBI
HaMOKaHus OyMakHOW canderku. Mcmonp3yeTcss 3amMeHa TEPEeMEHHBIX JUIS JIMHEapU3alluu
3aBUCHUMOCTH W TIOCTPOCHHUS IMHEHHOTrO rpaduka, KOTOPHIA BIOCIEICTBUU TMO3BOJIIET CYIUThH O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoodiceii pabomoel npakmuxyma: [5)], 3anada Ne 32 «HamokaHuETKaHI.

3ansitue 8. U3yueHue ynpyroro rucrepesmuca

Ilpakmukym

3aoanue. 3akpenure ¢ HOMOIIBIO 3aKUMa JIMHEHKY Ha ctouie. [IpojieHbTe qyKKy3axuma B
KOJIbIIO OAHKOBCKOW PE3MHKH. 3alleNuTe KPIOYKOM JAWHAMOMETpa KOJIBLO pe3MHKH. V3MmepbTe
3aBHCUMOCTh JJIMHBI PE3MHKHM OT PACTATUBAIOIIEH CHIIBI IPU HArpy3ke (PacTsHKeHUN) U
pasrpyske. I[IpoBenute uzmepenus ¢ marom B 0,5 H, npu kakqoM n3MepeHUN JIENanTe 3a1EPKKY B
30 c. Ilocrpoiite rpaduk U3MEpEeHHOI 3aBUCUMOCTH, OIUIINTE ee Xapakrep. Crnenaiite



MIPEIMOJIOKECHHS O TIPUIMHAX HAOII0JaeMO 3aBUCUMOCTH. PaccuunTaiite, B Kakux mpeenax JIeKHUT
KO3 (UIMEHT )KECTKOCTH PE3MHOBOTO KoJibla. Mconb3yst monydeHHbIe JaHHbBIE, pACCUUTANTE,
KaKyI0 3HEPTHIO MMOrJI0THIA PE3UHKA 3a BPEMSI IPOBEICHUS U3MEPEHUM.

Obopydosanue. JluHelika, 3aKUM, JUHAMOMETD C TpenenoM m3MmepeHuit 5 H, pesuHOBOE
KOJIBLIO (pe3uHKa JIsi OAHKHOT), CEKYHIIOMED.

Kpamroe onucanue pewenus. BBIIOIHAETCA ONBIT IO H3Y4YEHMIO 3aBUCUMOCTH CHUJIbI
YIPYTrOCTH PE3MHOBOTO KOJIbIA OT €ro JJIMHBI IIPU NOCTEIIEHHOM YBEJIIMYEHUU U IIPU MTOCTEIIEHHOM
YMEHBIIEHUH pacTaruBatoniel cuibl. HabOmionmaercst sBieHue ynpyroro rucrepesuca. /[Ise
MTOJTyYEHHBIC IKCIIEPUMCHTAILHBIC 3aBUCHMOCTH HAHOCATCS Ha oJuH Trpaduk. [IpoBogurcs anamm3
MOJIyYCHHBIX PE3YJIbTATOB.

3ansaTne 9. Haxoxaenue Macchl  JIMHEHKH Q1111100116 ¢ MOMOUIbLIO
YPABHOBEIIMBAHUSI pblyara

Ilpakmukym

3adanue. Onpenenure ¢ MaKCUMaJbHOM TOYHOCTHIO MAaccCy IUMPHUIA U MACCYIHMHEHKH.

Obopyoosanue. lllnpuir oobemom 20 M1, TUHEHKA, CTaKaH C BOJOM.

Kpamxoe onucanue pewenus. K KOHIly ITMHEWKH, KOTOpas WCIIOJIb3YEeTCSB KauyecTBE
pelUara, TOJBEIIMBACTCS WIMPHUIL. 3MmepsieTcs 3aBUCUMOCTH KOOPIWHATHI TOYKH OIOPHI
YPaBHOBEIICHHOTO pblyara oT o0beMa BoJbI B mmpuiie. [1o MOTydeHHBIM JaHHBIM OTIPEICIISIOTCS
Macca HImnpuia 1 Macca JMHEHKH.

Onucanue cxodxcetl pabomvl Npakmukyma: PETHOHANBHBIA dTan onummuansl uM. k. K.
Makcgemnano ¢usuke, 2014 r., 8 kiacc, 3amaya «HeecTpyKTHBHBIN aHATH3Y.

3anstue 10. U3mepenue ko3(puMeHTA IHEPreTHYECKUX NMOTEPb MPH OTCKOKEIIAPUKA OT
NOBEPXHOCTH

Ilpaxmukym

3aoanue. llpoBeauTe wuCCIEeNOBAaHUE 3aBUCUMOCTH BBICOTHI OTCKOKa IIapuKa TOCTe
COyAapeHHusl C MOBEPXHOCTBHIO CTOJa OT BBICOTHI cOpoca. IlpoBeaute OmbIT AJS ABYX THUIIOB
mapukoB. OrnpenenuTe XapakTep 3aBUCUMOCTH.

Obopydosanue. 1llapuk pans HACTOJIBHOTO TEHHHUCA, DPE3HMHOBBIN IIAPUK
«TIOMPBITYH», PYJIETKA, MAISIPHBII CKOTY.

Kpamkoe onucanue pewenus. IIpoBoaUTCS ONBIT IO U3MEPEHUIO BBICOTHI OTCKOKA MIapUKa
[OCJIe COyHapeHUss C TMOBEPXHOCThIO TOPU30OHTAJIBLHOTO  CTOJIA B 3aBUCHUMOCTH OT BBICOTHI
copoca. 3MepeHus npoBOAATCS Uil ABYX THUIIOB LIAPUKOB. JlJi pEe3WHOBOTO IIapHKa 3aBUCUMOCTD
SBJISETCS MPSIMOM MPOMOPIHOHAIBHOCTBIO, JJIS MIapHKa OT HACTOJILHOTO TEHHHCA 3aBUCUMOCTh HE
SABJISETCS TaKOBOM. OOCYXIat0TCSI BO3MO>KHBIE IPUUUHBI [TOJTYyYEHHBIX PE3YIbTaTOB.

3ansTue 11. Onpenesenne TeNJI0eMKOCTH TBEPAOTo TeJjia

Ilpakmukym

3aoanue. Onpenenure ¢ MAKCUMalIbHOM TOYHOCTBIO TEIJIOEMKOCTh TPY3HKa.

Obopydosanue. TI'pysuk maccoit 50 1, crakan oO6bemom 0,2 1 ¢ BOJOM KOMHATHOM
TEMIEPATYPhI, EMKOCTh C TOPsiUeii BOJIOH, IBa TEPMOMETpa, CAN(ETKH, MOJHOC, HUTh.

Kpamxkoe onucanue pewenus. TIpoBOIUTCS OMBIT MO WU3MEPEHHUIO TEMJIOEMKOCTH I'py3UKa
METOJ/IOM TIEpEeHOCa €ro U3 XOJOTHOW BOJABI B Tropsuyro. OleHHBAaeTCSd W3MEHEHHE TeMIepaTypbl
XOJIOJTHOM BOJIBI 32 CYET MOJTyYeHUs! KOJTMUECTBA TEIJIOTHI OT TOPSYETo Ipy3uKa.

3ansitue 12. U3MepeHne TemmepaTrypbl PyK JKCIEPHUMEHTATOpPa U aBJIEHHUS,KOTOpoOe
MOT'YT CO3/1aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Omnpenenute BHYTpeHHee cedeHHe TpyOku. IloacoeanHuTe K HIMPHILY
o0bemoM 20 mi1 TpyOKy € TMOMEIICHHOW B Hee Karuiell BOJbl. 3aXKMHUTE INMPHUIl B JIQJAOHIX H
HarpeBaiite ero Takum o0Opa3oM B TeueHue 5 MUHYT. M3MepbTe mepemerieHue Karim 1o Tpyoke.
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Hcnonp3ys modydeHHbIE JaHHbIE, OLEHUTE TEMIEepaTypy pyK sKcnepumeHtaropa. 2) JloxauTecsk,
KOrJa INMPHIl CHOBAa MPHMET KOMHATHYIO TeMmIepaTypy. BayBas Bo3ayX B CBOOOIHBIM KOHeI
TpyOKH, M3MEphTE MEepEeMEelIeHNEe KaIuld P MaKCUMaJIbHOM JIaBICHUHU BO3/yXa, CO3AaBaEMOM Ha
KOHIe TpyOKu. Mcronb3ys moydeHHbIE JaHHbBIE, OIICHUTE JaBJIeHHE, KOTOPOE MOTYT CO3/IaThJIETKHE
HKCTIEPUMEHTATOPA.

Obopyoosanue. Illnpuny oobemom 20 M, TpyOka OT WH(Y3MOHHOW CHCTEMBI, BOJA,
JINHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. 1) K mmpuiy o6bemoM 20 MIT TIOJCOCTUHSETCS TPyOKa C
MOMEIICHHOW B Hee Karuiei Boabl. lImpuil HarpeBaercst pykaMu, U3MepsieTcs IepeMenieHne Karum
o TpyOke. Ha ocHOBE MaHHBIX O CEUECHUH TPYOKH M 00BbeMe BO3/AyXa B IIMPHUIE PACCUUTHIBACTCS
TeMmIepaTypa pyK SKCIHEpUMEHTATOpa.

2) Vcnonp3yst Ty e YCTAaHOBKY, DKCIIEPUMEHTATOpP CO3JaeT JaBJICHHE BHYTPH CBOOOJHOTO KOHIIA
TpyOku. Karuis Bosel epemeraercs o Tpyoke. Ha ocHOBe TaHHBIX O €€ CMEIICHUH OI[CHUBACTCS
JaBlIeHHE, KOTOPOE MOTYT CO3/IaTh JIETKUE SKCIIEPUMEHTATOPA.

Onucanue cxooiceii pabomwvl npakmukyma.: 1) 3aKIFOUUTENBHBIA 3Tal BCEPOCCUHCKON

OJIMMITHA]TBI IKOJIBHHUKOB, 2023 T., 10 kiacc, 3aga4ya «Haceimennsiii mapy», myHkt Ne 1 [13, 14].

3anusatue 13. DPdexTuBHBIE KOIPPUUHMEHT KECTKOCTH cucTeMbl. Onpenenenue MoOAYJIs
IOHra npoBoJioku ¢ nomombI0 peryara. Onpeaesnenue npeaesia ynpyroiaedopmanuu

Ilpaxmukym

3aoanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTHIO MOy/Ib FOHIa mpoBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ AByMs JIalIKaMH, TTPOBOJIOKA, JIWHEHKa JepeBsHHas uHHON 50
cM, Tpy3bl Maccoit 1o 50 r, ABa KaHIEIAPCKHUX 3a)KUMA.

Kpamkoe onucanue pewenus. Jluneiika mOABEIIMBAETCS Ha MPOBOJOKE TaK, YTOOBI
MOJIYYUJICS CUJIbHO HEPABHOIUICUMH pblyar. bImKHHI K TOUYKE MOJBeca KOHEI] TOPHU30HTAIbHOM
JIMHEWKH OMMPAETCS CHU3Y Ha Janky mraruBa. K qpyromy KOHIly JTMHEHKH MOABEIINBAIOTCS IPY3bI.
N3mepsieTcss 3aBUCUMOCTh CMENIEHUSI KOHLA JTUHEHKH, K KOTOPOMY MOJBEIMIMBAIOTCA TPY3bl, OT UX
CyMMapHOW maccel. Ha 0CHOBE NOJydEHHBIX JAHHBIX M F€OMETPUYECKHUX MMAPaMETPOB YCTAHOBKH
paccuuTbiBaeTcss MOAYNIb HOHra mpoBOJIOKH.

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

3austue 14. U3mepenue k03¢ GuUIHEeHTAa MOBEPXHOCTHOI0 HATSIKEHUSI MEeTOI0MOTPbIBA

Ilpaxmukym

3aoanue. llpunymaiite cnoco0 wu3MepeHUs CHIIbI, KOTOPYIO TpeOyeTcs NpUIIOKHUTH K
MPOBOJIOYHOM paMKe s TOro, 4roObl OTOpBAaTh €€ OT IMOBEpXHOCTH BOJAbL I[IpoBemute
SKCIEPUMEHT U OIICHUTE KOA(D(DUIIMEHT MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

Obopydosanue. KioBeta mumpokas ¢ BOAOH, MPOBOJIOKA, BECHI, HUTb.

Kpamkoe onucanue pewenus. IIpoBoAMTCS ONBIT TO M3MEPEHHUIO CHIIBI OTphIBA
MIPOBOJIOYHOW paMKH OT TOBEPXHOCTH BOJABI MPH PAa3IMUHBIX MEepUMETpax pamku. IIpoBoautcs
olleHKa k03¢ puireHTa NIOBEpXHOCTHOTO HATSHKEHUS BO/IBI.

Onucanue cxoxceu pabomol npaxmuxyma: [7], 3amaua Ne 331.

3anstue 15. OnpenesieHne TOUYKH pocbl. 3HAKOMCTBO € 3JIeKTPHYECKMM KOHAEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OueHnTE BIAXKHOCTh BO3/[yXa B KOMHATE.

Obopyooeanue. Tlpobupka CTEKISHHas, MaJeHbKHE KYCOYKH JIbJa, TEPMOMETp, Tabauia
3aBHCHUMOCTH JIaBJICHUS HACBHIILIEHHOTO 1apa BOJIbI OT TEMIIEpPaTypBHl.

Kpamrxoe onucanue pewenus. B npoOUpKy ¢ BOJON MOCTENEHHO 00ABIAIOT KYCOUKH JIbJA
U JTOXKHUJIAIOTCSI MOMEHTA BBICTYIUICHHSI Kalellb POChl Ha MOBEPXHOCTH IpoOupku. 1o momydeHHbIM
JAHHBIM O TEMIIepaType TOUYKE POCHI C MOMOIIBIO TaOIMIIbI 3aBUCUMOCTH JIaBJICHUS! HACBHIIIEHHOTO
napa BOJIbl OT TeMIIepaTyphl ONPEEseTCs OTHOCUTENbHAS BIaKHOCTh BO3/lyXa B KOMHATe.

Onucanue cxoaceti pabomul npakmuxyma: [8], rmaBa Ne 3, mabopatopnas padora Ne 9.
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Ilpakmuxym Ne 2

3aoanue. Omnpenenure ¢ MaKCUMaIbHONH TOYHOCTBIO OTHOIICHHE JIEKTPUYECKUX EMKOCTEH
JIBYX KOHJICHCATOPOB.

Obopyoosanue. 11Ba  3JEKTPOJUTHUECKUX KOHJEHCATOpa, BOJBTMETp, OaTapeiika,
COCJIMHUTENIbHBIC TIPOBO/IA.

Kpamxoe onucanue pewenus. TIpOBOAUTCS OIBIT MO 3apsAaKe KOHACHCATOPA OT JPYroro
3apaHee 3apsDKEHHOTO — KOHjAeHcaropa. M3MmepsioTcss HampspKeHUs Ha KOHJCHCATOpax 10 H
noce noaAkIro4YeHni. OeHnBaeTCs OTHOUICHHE eMKOCTEH KOHICHCATOPOB.

Onucanue cxoorcetl pabomul npakmuxyma. [6], 3amaua Ne 10.22.

3austue 16. U3yuyenue nmpouecca pa3psijiku KOHJIeHcaTOpa

Ilpakmukym

3adanue. V3yunte 3aBUCUMOCTbh HaNlpsyKEHHS Ha KOHJEHCATOPE OT BPEMEHHUIIPH €ro
pazpsake. OnpenenuTe eMKOCTb KOHJIEHCATOpa.

ObopyoosaHue. INEKTPOJUTUUECKUN KOHICHCATOP, BOJIBTMETpP, OaTapeiika,CeKyHI0Mep,
COEJIMHUTEINIbHBIE POBO/IA.

Kpamkoe onucanue pewenus. 1IpoBoOUTCS H3MEpeHHE 3aBUCHUMOCTH HANpSHDKEHUS] Ha
paspspkarolieMcs KOHJEHcaTope OT BpeMmeHH. Jlemaercs oleHKa €MKOCTH KOHjaeHcaTopa. B
KaueCcTBE COIMPOTUBJICHHS ISl Pa3psAJIKH KOHJEHCATOpPA BBICTYIMAET BHYTPEHHEE COMPOTHBIICHUE
BOJIbTMETpA.

Onucanue cxoxceii pabomol npakmuxyma.: [5], 3amaua Ne 10 «M3ydeHue CBETOAMOMIa»
(uactp Ne 1).

3ansaTue 17. OnpeneneHue yaeJbHOI0 CONPOTUBJIEHUS] MATEPHAJIa IPOBOJIOKH

Ilpakmukym

3aoanue. Onpenenure yaeabHOE CONPOTUBICHUE TIPOBOJIOKH.

Obopyoosanue. JIBa wmynpTUMeTpa (B pPEKHME BOJBTMETpa H  aMIIepMETPA),
COEIMHUTEINIbHbIE MPOBOJa, Oarapeiika, oOpa3ibl MPOBOJIOKH, JUHEIKA, MUKPOMETD.

Kpamkoe onucanue pewenus. Viccnenyemasi mpoBoJIOKa COEIUHSIETCS MOCIEAOBATEIBHO C
aMIepMeTpoOM M MOJKIIoYaeTcs K Oartapeiike. IlapamiensHo y4acTKy MpPOBOJIOKH IMOAKIIOYAETCS
BOJIbTMETP. M3 OTHOmIeHHs mOKa3zaHUil NPUOOPOB PACCUUTHIBAETCS CONPOTHBIICHHE YdYacTKa
MIPOBOJIOKH, TOCIIE YEro HM3MEpSIIOTCS €ro reoMeTpuueckue pasmepbl. M3 MoTydeHHBIX AaHHBIX
OTIpeJIeNIsieTCs yAeIbHOSCOPOTUBIIEHHE MaTepuaa, U3 KOTOPOTO U3rOTOBIIEHA IPOBOJIOKA.

Onucanue cxooicell pabomvl  NPAKMUKYMA: MextyHapoiHas OJINMITHAJA IO
aKkcriepuMeHTanbHol pusuke 2022 r., 3amaua «Majioe COpOTHBIICHUE.

3ansTue 18. HU3mepenue BOJIbT-aMIIEPHOM XapaKTepuCTUKH
MOJIyNPOBOAHUKOBOI'0 THO/AA
Ilpakmukym

3a0anue. V3mepbTe 3aBUCUMOCTh CWIBl TOKa, NPOTEKAIOUIEro 4Yepe3 JUOJ, OT
M0JITaBa€MOT0 Ha HEro HampspkeHHs (B IpsMOM H oOpaTtHOM Hampasienun). Iloctpoiite rpaduk
BOJIbT-aMIIEPHOI XapaKTEePUCTUKH TUOJA.

Obopyoosanue. BolbTMeTp, aMIepMeTp, COCAUHUTEIbHBIE MPOBO/IA, TOJIYIPOBOAHUKOBBIN
JMOJ, MaKeTHas IuIaTa, IepeMeHHbII pe3ucTop, OaTapeiika.

Kpamxoe onucanue pewenus. IlpoBonuTcst skcnepuMeHT mo usMepeHuto BAX nuona B
IPSIMOM M 0OpaTHOM HaIlpaBJICHUH.

Onucanue cxodiceii pabomoer npakmuxyma: [8], rmaBa Ne 4, madoparoprast pabota Ne 9.

11 KJIACC
3anstue 1. OueHka BeJHYHMHbI TOPU3OHTAJIBHON COCTABIAIOLIECH MATHUTHOMUHAYKIIUH
MATHUTHOI'O MOJIs 3eMJIn

Ilpakmukym

11



3adanue. OuieHUTE MOYJIb TOPU30OHTAIBLHON COCTABIISIIOIIEH BEKTOpaMarHUTHON MHYKIIMH
MAarHUTHOTO TOJI 3eMJIH.

Obopyoosanue. Komnac, comenoun (muamerp 10 cm, 150 BuTkoB), mabopaTtopHbIii OIOK
MUTAHUSA, TPAHCTIOPTHUD.

Kpamxoe  onucanue  pewenus.  lIpoBOOWTCS  DKCIIEPUMEHT IO  OINPENEICHUIO
MPOCTPAHCTBEHHOW OPHUEHTAIMM BEKTOpa HWHIYKIIMA MAarHUTHOTO TIOJISA, CO3/IaBaeéMOT0 Ha OCH
COJICHOW/Ia TIPU CYNEPIO3ULIUN MAarHUTHOTO MO 3eMJIM W MarHUTHOTO IIOJIsI COJICHOWJA, B
3aBHCUMOCTH OT CHJIBI TOKa B BHTKax coJjieHouzaa. [lo 3TOi 3aBUCHMOCTH ONpEnensieTcss MOIYIb
TOPU30HTAIBHON COCTABIISIONICH BEKTOPAa MAarHUTHON MHIYKIIUM MarHUTHOTO TIOJIS 3eMJIH.

Onucanue cxoorceti pabomol npakmuxyma.: [8], rmaa Ne 4, mabopartopuas pabora Ne 12,

3anatue 2. Wsmepenue 3aBHCUMOCTH BeJIUYUHbI MarHMTHOMI HHAYKIUH
MATHUTHOIO IOJISI MATHUTA OT PACCTOSIHUA
Ilpakmukym

3aoanue. V3yuwte 3aBUCHMOCTH BEJIIMYMHBI MArHUTHOW WHAYKIIUA MAarHUTHOTO TIOJIS
MMOCTOSTHHOTO MarHuTa Ha €ro IPOJIOJIbHOM OCH CUMMETPHH OT PACCTOSHHUS MEXIY ICHTPOM
MAarHuTa U TOYKOW U3MEPEHUN.

Obopyoosanue. CmapTPoH C TPEAYCTAHOBIECHHBIM MPOTPAMMHBIM OOECTICUCHHUEM IS
M3MEpEHUs BETMYNHBI MATHUTHOTO TTOJISA, IWUIHHIPUICCKUN MarHHT, JTMHEHWKA, MAISPHBIA CKOTY.

Kpamxoe onucanue pewenus. C TOMOIIBIO TaTYMKOB cMapT(oHa MPOBOAUTCS MPSIMOE
M3MepEeHUe BeJMYNHBI MAarHUTHOW WHIYKIIMA MAarHATHOTO TIOJISl HA OCH IHJIMHJIPUICCKOTO MarHUTa
B 3aBHCHMOCTH OT PACcCTOSTHUS JIO HETO.

3ansitue 3. HabaroneHue MAarHUTHOT O TUCTEpe3nca

Ilpakmukym

3aoanue. Hawmoraiite HECKOJIBKO BUTKOB H30JIMPOBAHHOTO MpoBOJa Ha
UWIMHAPUYECKYI0 4YacTh Jankd mratuBa. llogHecutre Topen Janku OJM3KO K IMOJIOKEHUIO
JaTYuKa MAarHUTHOTO Mojs MoOwiabHOro tenedona. I[lomaiiTe aneKTpUYecKHii TOK B IMPOBOJ.
W3mepbTe 3aBHCUMOCTH BEIMYMHBI MHIYKIIMM MAarHUTHOTO TMOJS Ha TOpPLE JAlmKd OT CHJIBI
MPOTEKAIOIIEro Yepe3 MpoBojA Toka. [[nst  2Toro BHaAuajne TOBBIMIAMTE 3HAUEHUS  CHJIBI
MPOTEKAIOIIEr0  TOKa 10 MAaKCMMaJIbHO BO3MOXKHOT'O 3HAYEHHUS], a IIOTOM MOHUKANTE IO HYJIEBOTO
3HaYeHHUs. 3aTeM CMEHUTE MOJSPHOCTh MOJKIIOUYEHHUS HCTOYHUKA TOKAa U TIOBTOPUTE OIIBIT.
[TocTpoiite rpaduk, ONMUCHIBAIOIIUNA 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOMW WHIYKLUHWHA Ha TOpIE
JIATIKK OT CHJIBI POTEKAIOIIEro Yepe3 MPOBOJI TOKA.

Obopydosanue. CMapTQOH ¢ MPEAyCTAaHOBICHHBIM IPOrPAMMHBIM O0ECIIEUCHHEM JUIsS
M3MEpEeHUsl BEIMYMHBl MarHUTHOTO TOJS, IITAaTHUB C ABYMs JIAallKaMH, OJIHA M3 KOTOPBIX JIOJKHA
ObITh JKENe3HOW (WM Jpyrodl >Kele3HbId CeplAeYHUK), J1abOpaTOPHBIM HCTOYHUK MUTAHUS,
OJIHO>KUJIbHBIA M30JMPOBAHHBIA MPOBOJ], BBIACPKUBAIOIINI MaKCUMAJIbHBII TOK J1abOopaTOpPHOIO
HCTOYHHUKA MMUTAHUSL.

Kpamkoe onucanue pewenus. Jlanka mtaTuBa oOMaTBhIBA€TCS HECKOJIbKUMHU BUTKAMU
TOJICTOTO H30JUPOBAHHOTO MpoBoJa. C MOMOIIBIO JTa0OPaTOPHOTO HMCTOYHMKA MHUTAHHS dYepes
MIPOBOJI POITyCKaeTCs eKTpuiyeckuil Tok. CHayana TOK MPOMYCKAlOT B OJHOM HaIpPaBJIIEHUH C
MOCTENIEHHbIM YBEJIMUYEHUEM CHUJIbI TOKaWM €€  MOCIEAYIOIIMM  YMEHBIICHHEM,  IOTOM
MpoLEeaypy MOBTOPSAIOT JUIsl MIPOTHUBOIIOJIOXKHOTO HampaBieHus Toka. [Ipu s3Tom m3Mmepsiercs
BETMYMHA WHAYKIWM MAarHUTHOTO TOJS Ha TOPIE JIallKU IITaTHBAa C TOMOIIBI MOOMIBEHOTO
tenepona. CTpoUTCS 3aBUCUMOCTh BEJIMYMHBI HWHAYKIIUM MArHUTHOTO TIOJIE OT  CHJIBI
MPOTEKAoIIero 4yepes mpoBoj Toka. OOCyx)AaeTcs MONydeHHBIH rpauk U sSBIEHHE MarHUTHOTO
rUCTepe3nca.

3ansrtue 4. U3yuenue padoThbl 3J1eKTPOABUTATENIA U JUHAMO-MAIMHBI (4acThb 1) Jlekyus
«DNEKTPOJIBUTATENb U AJIEKTpoTreHeparop». O0CykaaeTcss UCTOPUS N300pETCHUH
AJEKTPOJIBUTaTENs U COBEpPILICHCTBOBAHUS €ro  KOHCTPYKIUHU.
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OnwuceiBaeTcss BHYTPEHHEE YCTPONUCTBO DJIEKTPOABUTATENS U JIEKTPOTeHEPaTOpa.
Paz0uparorcst TeopeTHUECKHE 3aJaUu 110 TaHHOH TeMe.

3ansaTue 5. U3yuenne padoThl 3J1eKTPOABUTATEIA H JUHAMO-MAIIHHBI (4ACTH 2)

Ilpakmukym

3aoanue. 1) TlpoBeauTe cepHI0 SKCICPUMEHTOB M H3MEPbTE 3aBHCHMOCTH CHJIbI TOKa,
BbIpa0aThIBAEMOW T'€HEPATOPOM, OT BEIMYMHBI MOMEHTA CHJIbI, MPHJIOKEHHOTO K €ro Baiy. 2)
[IpoBenuTe cepuio 3KCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BETUUMHBI
HalpsDKEHUs,  TOJAHHOTO  Ha  AJIEKTPOJBUIATEllb, OT  4YacTOThl  €ro  BpAalleHUS U
MEXaHMYECKOW HArpy3Ku €ro Baja.

Obopydosanue. IAEKTPUUECKUNH MOTOPUYMK C PEIYKTOpPOM, HabOp Tpy30B, peocTar,
COEJIMHUTENIbHbIE TpPOBOJA, JIA0OPATOPHBIM HCTOYHUK MUTAHUS, MYJIBTUMETp (aMmIepmerp),
CEeKYHAOMED.

Kpamkoe onucanue pewenus. IIpoBoAATCS ONBITHI 110 U3MEPEHUIO 3aBUCUMOCTH CUJIBI TOKA,
BbIpa0aThIBAEMOM TE€HEPATOpPOM, OT BEIMYMHBI MOMEHTA CHWJIbI, MPHJIOKEHHOTO K €ro Baly.
[IpoBoguTCsT OMBIT MO M3YYEHUIO CBSI3W BEJIWYMH HAIPSDKEHUS, 10JIaHHOTO Ha
AJIEKTPOJIBUraTelb, OT 4YacTOThl €ro BpallleHUS U MEXaHWYECKOM Harpy3kH ero Baja.

Onucanue  cxoxcux pabom npaxmuxyma: 1) MexayHapoJaHas OJUMIIMAIa IO
sKcniepuMeHTagbHol ¢uzuke 2018 1., 3a1a4a «MOTOPUYUK C PETYKTOPOM», TYHKTHI
NeNe 1-4; 2) MexayHapoaHas OJMMIIMAga IO SKCIepUMEHTanbHOW ¢(usuke 2022 r., 3amaua
«DoHapby», myHKThl NeNe 1-4.

3ansiTue 6. H3yueHue 3aBHCUMOCTH nepuoaa KoJIeOaHu M JIMHENKH
HA HWINHIPHUYeCKOli MOBEPXHOCTH OT pPaJnyca ee KPUBU3HBI
Ilpakmukym

3aoanue. Onpenenure xapakTep 3aBUCUMOCTH TIepHo/ia KoieOaHui JTUHEHKH, TMOJ0KEHHON
Ha [WIMHPUYECKYIO TTIOBEPXHOCTh, OT pajinyca KPUBHU3HBI STON MOBEPXHOCTH.

Obopyoosanue. Habop mWIMHIPOB pa3HOro paawyca (Hampumep, pasIudHbIe
UWIHMHAPUYECKHUE COCYbI), IMHEHKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. llpoBomutcs cepusi NPSMBIX H3MEpPEHUN 3aBHCUMOCTH
nepuoja KojieOaHWi JTUHEHKH, TMOJOKEHHOW Ha IWIMHIPUYECKYIO MOBEPXHOCTh, OT pajauyca
KPUBU3HBI 3TOW MOBEPXHOCTU. VCHONB3YIOTCS METOMbI JIMHEApU3aluu U rpapuueckoro aHaiusa
AKCIEPUMEHTAJIbHBIX TaHHBIX.

3anusitue 7. MH3yyeHue  3aBHCHMOCTH AMILINTYbI KOJIe0OaHUW  NPYKMHHOTO
MasiTHHKA OT BpeMEHH

Ilpakmukym

3aoanue. VI3MepbTe 3aBHCUMOCTb AaMIUIMTYJBl 3aTyXalOMIMX KOJIOaHWH MPYKUHHOTO
MasTHUKa OT BpeMeHHU. [IpoBepbTe ruUmoTedy 00 SKCIOHEHIIMAIBLHOM XapakTepe MOJy4eHHOM
3aBUCHUMOCTHU.

Obopydosanue. TlpyxuHa oT fuHaMoMeTpa ¢ npenenom usmepenuii 1 H, rpy3 maccoit 150
I, CEKyHJIOMEp, LITaTUB C Jankoi 1 My(droii, TuHenKa.

Kpamkoe onucanue pewenus. IIpoBoAMTCA DSKCHEPUMEHT IO MPSIMOMY H3MEPEHHUIO
3aBUCHUMOCTH aMIUTUTYAbl 3aTyXalolUX KOJeOaHWW TMpPYKWHHOTO MasTHHKAa  OT BPEMEHH.
Crpoutcst rpaduK HMCCIEIOBAHHOW  3aBUCUMOCTHB JIMHEAPU30BAaHHOM BUJIE.

3ansitue 8. U3MepeHHe aKTHBHOTO U PEAKTHBHOIO CONMPOTHBJICHUI KATYIIKMUHAYKTHBHOCTH
Ilpakmukym
3aoanue. Cobepute MEKTPUUECKYIO LENb U3 MOCIEA0BATENbHO COEAUHEHHBIX PE3UCTOPA U
KAaTyIIKA MHIYKTUBHOCTH. [IpoBenure u3MepeHHE 3aBUCHUMOCTH HAIIPSDKEHUsS HA PE3UCTOPE OT
4acTOTHl II0JIaBAEMOr0 Ha JTy LeNnb HanpsbkeHud. 110 mosydeHHBIM NaHHBIM OIpEAEIINTE
AKTUBHOE COIIPOTUBIIEHHE U PEAKTUBHOE CONPOTUBIICHUE KATYIIKUM MHAYKTHUBHOCTH. Paccumraire
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WHIYKTUBHOCTh KaTyIIKH.

Obopydosanue. Katyika WHIYKTUBHOCTH, PE3HCTOP C COMPOTHBIICHUEM, OIU3KHM K
AKTUBHOMY COTIPOTHBJICHHUIO KATYIIKH HWHIYKTHBHOCTH, COCIMHHUTEIHHBIC MPOBOJA, TEHEPATOp
HU3KOW 4aCTOTHI, OCHUIUIOTPad) WIK BOJIBTMETP MEPEMEHHOTO HAIPSHKCHHUS.

Kpamxkoe onucanue peutenusl. Cobupaercs AJIEKTpUYECKast 1ens u3
MOCJICJIOBATEILHO ~ COCAMHCHHBIX  PE3WCTOpa W KATYIIKM  HMHIYKTHBHOCTUH. Ha 3Ty memb
MoJaeTcsl TMEepPeMEHHOe HampspkeHue. [IpoBOIUTCS W3MEpPEHHE 3aBUCHUMOCTH HAmpsDKEHUS Ha
pE3UCTOpE OT YACTOTHI IMOJABACMOI0 HA IEMbHANPSDKCHUS — (aMIUTUTyda ~ HANpsDKCHHST — Ha
BCEH 11(S1051 noctosiHHa). [lo HU3KOYACTOTHOHN OOMacTu rpaduka ONnpeaenseTcss akTUBHOE
CONMPOTHBIICHUE KATYIIKH WHAYKTUBHOCTH, TI0 BBICOKOYACTOTHOW YAacCTH  OIpPEAeseTCs
WHYKTUBHOCTHKATYIIIKH.

3ansaTue 9. 3Byk. Ocumuiorpamma 3Byka. CnekTp 3ByKa

Jlekyun «BBeneHue B SKCIEPUMEHTAIBHYIO aKyCTHKY». BBOAATCS OCHOBHBIE TOHSATHS
akyctuku. OOCyXKITaeTcss MEXaHWKa pPacHpOCTpaHEHHs aKyCTHUECKHX Koyiebanuil. Bpoaurcs
MOHsATHE TOHA U 00epToHa. OOCYKIAl0TCsI METOAbl UCCIIEI0OBAHUS 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3aoanue. TlpoBeaure Cepuio JKCIIEPHUMEHTOB IO 3alMCH  OCHWUIOTPAMMH CIIEKTPOB
TJIACHBIX 3BYKOB OJHOM d4acToThl. ONHIIHTE OCHOBHBIE OTJIMYHSA B OCIHIUIOTPAMMAaXx st
pasHBIX TJACHBIX 3BYKOB. OTBEThTE Ha BOMPOC, JOCTATOYHO JIM IS OMUCAHUS KaKOTO-JHOO
3BYYaHHUsI OJTHOM JIMIIb CIEKTPOTPaMMBbI?

Obopyoosanue. llepcoHallbHBII  KOMIBIOTEp C MHUKpOQOHOM HWIM  cMapTQoH ¢
MpelyCTaHOBJIECHHBIM MPOTrPAMMHBIM 00€CIIEUEHUEM.

Kpamkoe onucanue pewenus. IlpoBomuTcsi cepusi  AKCHEPUMEHTOBIIO TOJYYCHHUIO
OCHWJUIOTPaMM U CIIEKTPOB TJIACHBIX 3BYKOB OJHOM 4acToThl. IIpoBOAMTCS CpaBHUTENBHBIM U
KaueCTBEHHBIN aHaIN3 OCLHUIUIOTPAMM H CIIEKTPOB.

Onucanue  cxooicell pabomvl  NPAKMUKYMA. MextyHapoiHas OJINMITUAJA IO
akcriepuMeHTanbHoN pu3uke 2017 1., 3a1aua « AKYCTHYECKHE PE30HATOPBI», YacTh No 1.

3ansaTue 10. Crosiune MexaHM4eCKHe BOJTHbBI

Jexkyua «Ctosiune MexaHudeckue BOJIHbDY. OOCyXIaeTcsi MEXaHUKa CTOAYMX BOJIH B
OJTHOMEpPHOH cpejie. PaccmaTpuBaroTCst IpUMepsl pa3INuHbIX TPAHUYHBIXYCIOBHM.

Ilpaxmukym

3aoanue. TlonyiiTe B mpoOUpKY Tak, 4ToObl OHa Hayajia 3By4arb. IIpoBeanTe u3MepeHue
3aBHCHUMOCTH 4acTOThl OCHOBHOT'O TOHAa M IEPBOro 00e€pTOHA BO3JYLIHOIO CTOJIOA B NMPOOHMPKE OT
BBICOTBI 3TOr0 cToJI0A. J[1s1 M3MEHEHUs! JUIMHBI BO3AYIIHOTO CTOJI0A 3alO0JHANTEe NIPOOHPKY BOIOM.
Omnpenenure CKOPOCTh 3ByKa B BO3IyXe.

Obopydosanue: llepcoHanbHBI  KOMIBIOTEp C MHUKpoQoHOM wim  cMapTdoH C
IIpeyCTaHOBJICHHBIM IIPOIPaMMHBIM oOecrieyeHreM, IpoOupka, Bojia, JTMHEHKa.

Kpamrxoe onucanue  peuileHusl. [TpoBouTCs cepust HKCIIEPUMEHTOB 1O
M3MEPEHUI0 aKyCTUYECKOI'O CIIEKTpa 3BYYaHHUs MPOOMPKH, BO3HHUKAIOIIErO NPU BlyBaHUH B HEe
Bo3ayxa. CTpouTcss JMHEApU30BaHHBIM TIpadUK 3aBUCUMOCTH 4YacTOTHl OCHOBHOIO TOHa M
nepBoro  o6eproHa OT  BBICOTHI  BO3AYIIHOTO cTosiba B mpoOupke. I[lo momdydeHHBIM
JAHHBIM OIIPENIeNIAETCsl CKOPOCTh 3BYKaB BO3[yXE.

Onucanue cxoxceti pabomvl  NPAKMUKyma. MexayHapoHast OJIUMIIMAJA TI0
sKcrniepuMeHTanbHoi gusuke 2017 r., 3a7aua « AKyCTHUECKHE PE30HATOPBI», 4acTh Ne 2.
3anstue 11. U3mepeHue noka3zareJisi NpeJOMJICHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. Onpenenute nokazaTelb NPEJTOMICHHS CTEKISHHOM MIaCTHHBIL.

Obopyooeanue. IlpenmerHoe CTEKJI0, MHUIMMETPOBKA, Jla3epHas YyKa3Ka, JMHEHKH,
IITaTUBBI C JIAKOW U MY(TOH.

Kpamxoe onucanue pewenus. llpoBoautcs  cepusi  HKCIEPUMEHTOB IO W3YYCHHIO
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InepcHalnpaBJCHUuA Jyda CBCTA, IMAaAAarOLICro Ha 60KOBy10 MOBCPXHOCTh HNPCAMCTHOIO CTCKJIA, B
3aBUCHUMOCTH OT BbI6paHHOI‘O yrija najacHus. Brruncasercs mokasareib MMPCJIOMJICHUS MaTCpuajia
IIJIaCTHUHBI.

Onucanue  cxooicell  pabomvl  NpakmMuKyma: MexnyHaponHas 0JIUMIIMA/A 110
sKcepuMeHTanbHoOi ¢u3uke 2021 1., 3amava «OTpakeHHe, NPEIOMIICHHE U IMPOIYCKaHHE»,
yHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MakCUMaJlbHOM TOYHOCTHIO IOKAa3aTelb MPEIOMIICHHS MaTepuaia
MIPU3MEI.

Obopyoosanue. I1pu3ma, nazepHas ykazka, TPAaHCIIOPTHP, IITATUBHI.

Kpamxoe onucanue pewenus. TIpoBOIWTCS OMBIT 1O W3MEPEHHUIO MHUHUMAIBHOTO YIJa
OTKJIOHEHUSI JIa3€PHOTO JIyda TPEYrOJbHOW pPaBHOCTOpOHHEH mpu3Mon. [lo mosydeHHOMY
3HAYCHHUIO YIJIa PACCUUTHIBACTCS TIOKA3aTEeNb MPETIOMIICHUS MTPU3MBI.

3ansitue 12. [TosiHOe BHYTpeHHEE OTPakeHUE

Jekyus «IIpnmenenune spdexra IIOJTHOTO BHYTPEHHETO OTPAKEHHS B
mmepeHusx». Oocyxaaercss 3¢pGEeKT MOJIHOTO BHYTPEHHETO oTpaxeHUs. OMUCHIBAIOTCS MPUEMBI
0 WCTIIOJI30BAHUIO ATOTO P PeKTa mpr MPOBEACHUHN ONTHUECKUX H3MEPEHHI.

Ilpaxmukym

3aoanue. Onpenenurte nNoka3aTesb MPEOMIICHUSI MaTepraia MPU3MBbI.

Obopydosanue. CTeKIISIHHAS IpU3Ma, Jla3epHas yKa3Ka, JIMHeHKa.

Kpamkoe onucanue pewenus. IlpoBoautcs omelT 1o HaOmoneHuto 3¢ dekra MoIHOro
BHYTPEHHETO OTPa)KEHUsI CBETa, KOTOPBIM pacrpocTpansercsa B mpusMme. 3mepsiorcs mapameTpsl,
MIpHU KOTOPBIX Jocturaercs 3ddekr. Boruncnsercs mokazarenb NpeIoMICHHs MaTepralia IpU3Mbl.

Onucanue  cxooicell  pabomvl  NPAKMUKYMA. MexiyHapoiHas OJINMITHAJA IO
sKcriepuMeHTanbHoi Gusuke 2021 r., 3amava «/lucmepcus», myHkt Ne 1 [16].
3anusitue 13. IlpoBepka  ¢opmyJbl  TOHKOH  JMH3BI ¢ TOMOIIbID  MeTOAA
napajjiakca, NPUMeHEeHHOT0 /sl onpeaeieHHs MOJI0OKeHUsI N300paskeHHs

Ilpaxmukym

3aoanue. Onpenenure ¢ MakCUMaJIbHON TOYHOCTHIO (DOKYCHOE paccTOsHUE cOOMparoleit
JIUH3BI.

Obopyoosanue. Cobuparoias J1MH3a, ONTHYECKas CKaMbsl (JTHO0 MepHas JICHTau KpPEIlJICHHE
JUIS JIMH3BI ), IBE UTJIBI OT IIIPULIA (CO CTOYEHHBIM OCTPUEM ), TUTACTUIIMH, TOYEYHBIN HCTOUHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaercs U AeMOHCTpupyeTcs 3(PQexT mapaiakca.
N3ydeHHbIi 23QPeKT UCIoNb3yeTcs s ONpeAeTICHUS MOJI0KEHUS N300paXKeHNsI HCTOYHHKA CBETa C
Majoi CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIBI0 coOuparomieil JTuH3bL. 10 HECKOJBKUM OMbITaM
paccuuThIBaeTcsi JOKYCHOE PACCTOSIHUE JIMH3BI.

3ansrtue 14. U3mepenne GoKyCHOIro pacCTOSIHUS PacCenBAKOLICH JIUH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMAIbHONW TOUYHOCTBIO (POKYCHOE PACCTOSTHHE pacCeUBaroIIeit
JTUH3BI.

Obopydosanue. PacceuBaromias JMH3a, cOOHparomias JMH3a, ONTHYECKas cKaMbs (1100
MepHasi JIeHTa ¥ KPETICHHs 7S JIMH3), JIUCT KapTOHA, HOXKHUIIBI, TOYSUHBII HCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. OOCyxIal0Tcs MpUeMbl U3MEpPEHHs (POKYCHOTO PACCTOSHHUS
pacceuBaromieil JIUH3bL. [IpOBOAUTCS OMBIT MO TOMYYCHHIO ACHCTBUTEIBHOTO H300paKeHUS B
pacceuBaroIieil JMH3E MyTEM CO3JIaHUs C MMOMOIIbI0cOOMparomield JTUH3BI MHHUMOTO HMCTOYHHKA
TUIS pacceuBaromiei auH3bL. Taxke MPOBOAMUTCS OMBIT MO HAONIONEHHUIO PACXOSAIIETOCS
CBETOBOTO My4Ka, 00pa30BaHHOTO CBETOM, M3JTYYCHHBIM TOYEUHBIM HCTOYHUKOM M TPOIIEIIINM
4yepe3 paccerBaIOINYIO JIMH3Y, HA KOTOpPYIO HakieeHa nuadparma. [lo pesynpraraM MOTYyYEHHBIX
OKCMIEPUMEHTOB PACCUUTHIBACTCS ONTHYECKAsl CHUJIa PACCEHBAIOIICH JTUH3HI.

Onucanue cxoaceti pabomul npakmuxyma: [8], rmaa Ne 5, mabopartopnas padora Ne 12.
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3ansaTue 15. Onpenenenue AMUHBI BOJHBI JIa3ePHOr0 M3Jy4YeHHs ¢ moMombrocxembl FOHra

Ilpakmukym

3aoanue. llpuaymaiiTe SKCIEPUMEHTAIBHYIO YCTAaHOBKY, II03BOJIAIONIYI0 HaOII01aTh
UHTEPPEPEHIIMOHHYI0 KapTUHY OT CBETOBOTO W3Iy4eHHus jazepa. Omnpenenurte AIMHY BOJIHBI
W3JIyYCHHUS Ja3epHOUN YKa3KH.

Obopyoosanue. JlazepHas ykaska, HUTKa, (posbra, OyJaaBKu, SKpaH, pyJaeTKa.

Kpamkoe onucanue pewenus. JIBymMsl CBSI3aHHBIMU HUTKOW OyJaBKaMu IPOKAJIBIBAIOTCS J1BA
OJM3KOPACHIOJIOKEHHBIX OTBEPCTHS B AJIOMHHHMEBOH muIeBoi Qoibre. [lomydeHHble 0TBEpCTHS
OCBEILAI0TCS JIa3epHbIM ITydKoM. B mpomieniiem cBete HabmoAaeTcss MHTEpQEPEHIMOHHAs KapTHHA.
[lo paccTostHMIO MEXOYy MOJIOCAaMU HHTEP(EPEHIIMOHHOW KApTUHBI M PACCTOSHHIO MEXIY
OTBEPCTUSAMU B (DOJIbI'€ PACCUUTHIBAETCS JJIMHA BOJIHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue cxodxceli pabomvl NPAKMUKyMa: 3aKIIOYUTENbHBI 3Tal  BCEPOCCHUNCKOMN
OJIMMITHA/IBI IKOJIBHUKOB 110 pu3uke 2000 r., 11 kmacc, 3amayua Ne 1.

3ansitue 16. M3yyeHue cmekTpa cBeTa Pa3IMYHbIX HCTOYHHKOB € MOMONIbIO
AU(PPAKUMOHHON pPelIeTKH
Ilpakmukym
3aoanue. Ilpunymaiite, cobepuTe U  ONUIIUTE HKCHEPUMEHTAIBHYIO  YCTaHOBKY,
TIO3BOJISTIOIIYEO TIOTYYHUTh ONTHYECKHU CHEKTp HM3JTydeHHs CBETa Pa3NIMYHBIX MCTOYHUKOB. [IpoBemute
WCCIIE/IOBAHUE CTIEKTPOB MPE/IIOKEHHBIX BaM HICTOYHUKOB CBETA.
Obopyoosanue. IudpakuronHas pemieTka, (GoHaph ¢ JIAMIION HaKaJWBaHUS,
CBETOMOIHBIN (DOHAPH, Ta30pa3psiIHas JTAMITOUKa, SKpaH, Tuadparma, MepHas JCHTa.
Kpamxkoe onucanue  peuieHus. [TpoBoauTcs cepus AKCIEPUMEHTOB IO
HaOJIOICHUIO ONTUYECKUX CIIEKTPOB M3JIy4YEHUS] HCTOYHUKOB CBETa pasHou npupoisl. [IpoBoaurcs
CPaBHHUTEIbHBIA U KOJIMYECTBEHHBIIN aHaIN3 3TUX CIIEKTPOB.
Onucanue cxooicell pabomvl  NPAKMUKYMA. MexiyHapoiHas OJINMITHAJA IO
skcriepuMenTanbHor pusuke 2018 r., 3amaua «CriexTpy.

SansaTue 17. UcciaenoBanue 3aBUHCHMOCTH HHTEHCUBHOCTH CBEYEHHUS CBETOIHOJA0T CHJIbI
NPOTEKAIOLIEro Yepe3 Hero ToKa

Ilpaxmukym

3aoanue. W3meppTe 3aBUCUMOCTh HMHTEHCUBHOCTH  CBEUEHHS  CBETOAMOJA OT CHIIBI
MIPOTEKAIOILIETO Yepe3 Hero Toka. OnpeenuTe XapakTep H3MEepEeHHOM 3aBUCMOCTH.

Obopyoosanue. Cpetonuon, TOKCMETp (Wia cMapTGOH C JAaTYUKOM OCBEIICHHOCTH),
nabopaTtopHblii  Omok muTaHWs (WM aBe  Oartapeiiku  AA, peoctar U MYJIBTHMETD),
COEIMHUTEINbHBIE POBO/IA.

Kpamkoe onucanue pewenusn. IIpoBoAUTCS SKCIEPUMEHT MO MPSIMOMY HM3MEPEHUIO
3aBUCHUMOCTH MHTEHCHUBHOCTH U3Iy4eHHs] CBETOAMOJA OT CHJIbI MPOTEKAIOIIET0 Yepe3 HEero ToKa.
Crpourtcs rpaduk nmoxydeHHOH 3aBucuMOCTH. Ompeensercs XxapakTep 3aBUCUMOCTH.

3anatue 18. Halawoaenue H30UpPaTeJIbHOCTH BHYTPEHHEr o dorordpdexrak
AJIMHE BOJIHBI CBETA

Ilpakmukym

3aoanue. YcTaHOBUTE [Ba CBETOAMOJA JPYr HAmpoTUB JApyra. W3yunte sBieHue
BO3HUKHOBEHHUS (POTOTOKA B OCBELIAEMOM CBeToJuOJE. JJii 3TOro M3MepbTe 3aBUCHUMOCTb CHIIBI
($hoTOTOKA OT HAMpPsDKEHHs Ha CBETOAMOE, BBIMOIHSIONIEM pOJIb MCTOYHUKA cBeTa. [loBTOpuTe
OTIBIT, MPUMEHSIS B KAUECTBE UCTOYHUKOB CBETAa CBETOAMO/bI, JAIOIINE CBET C Pa3HBIMHU JUTHHAMH
BosH. Ompeznenurte yClIOBHS, IPU KOTOPBIX B OCBEIIAEMOM CBETOMOJE BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOIUOJOB Pa3HBIX IIBETOB (KpacHbIE, 3€JIEHbIE M CHUHHE),
OJIOK TUTaHUS CBETOIHOIa-0OCBETUTEINS, MyTbTUMETD.

Kpamxkoe onucanue pewenus. JIBa cBETONMO/AA yCTaHABIMBAIOTCS HANIPOTUB JPYT Jpyra.
Uepes OOMH CBETOMWOJ TMPOIYCKaeTcss TOK OT HCTOYHMKA TNHTaHuA. M3ydaercs sBIieHUE
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BO3HHKHOBEHUS ()OTOTOKA BO BTOPOM cBeToanoje. OOHapyKUBaeTcs, 4To (OTOTOK BO BTOPOM
CBETOJIMOJIC BO3HUKACT TOJBKO MPU OCBEUICHUH €r0 CBETOJHMOJOM C JUIMHOM BOJIHBI, MEHBILICH
WM PaBHOM JUITMHE BOJIHBI, HA KOTOPYIO PACCUMTaH OCBEIACMBbIi CBETOIUOI.

Onucanue  cxooiceti  pabomuvl  NPAKMUKYMA: MexyHapoaHas OJIMMITHAJIA TIO
akcriepumentanbHol ¢usunke 2020 r., 3amada «Onromapay [17].
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IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOUYHOM
JAEATEJIBHOCTHU «OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA (®PU3UKO-
MATEMATHUYECKH ITIPO®PWIIB)»

JIMYHOCTHBIE PE3YJIbTATDBI

B cghepe epasicoanckoco socnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JESTEIHLHOCTh B MHTEPECAX TPaKJaHCKOTOOOIIeCTBa,
Y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHu3aliu;

YMEHHE B3aUMOJICHCTBOBATh C CONMAIBHBIMH WHCTHUTYTAMH B COOTBETCTBHUUC HX
(GYHKIMSMU ¥ Ha3HAYCHUEM.

B cghepe nampuomuueckozo éocnumanusi:

c(hOpMUPOBAHHOCTh POCCUICKOM TpaXTaHCKON UACHTHYHOCTH, TATPUOTHU3MA; IIEHHOCTHOE

OTHONIICHHE K TOCYIapPCTBCHHBIM CUMBOJIaM,  JOCTH)KCHUSM
POCCUNCKHMX YUEHBIX B 00J1aCTU (PU3UKHU M TEXHUKH.
B cgpepe oyxosHo-upascmeenno2o socnumanusi:
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO IMOBEICHUS; CIIOCOOHOCTh
OIICHUBATH CUTYAITUIO u MPUHUMATH OCO3HAHHBIE
pelIeHUs,  OPHUCHTHUPYICH Ha MOPAJTLHO-HPABCTBCHHBIE HOPMBI ~H  IICHHOCTH,B
TOM YHCIIE B IEITETLHOCTH YIE€HOTO;

0CO3HAHHE JIMYHOTO BKJI/Ia B IIOCTPOCHUE YCTONYNBOTO OYAyIIEro.

B cghepe sacmemuueckoeo socnumanusi:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIFOUas 3CTETUKY HAYJYHOTO TBOPYECTBA, MPUCYIIETO
(bu3UYecKoil HayKe.

B cghepe mpyoosoco éocnumanusi:

UHTEpEC K  pa3iIuyHbIM  chepaMm  MNpodecCHOHATbHON  JESTeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKOW U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oymymiel mpodeccuu
U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE MIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHHUIO B 00JacTH (PU3MKH Ha
MPOTSHKEHUH BCEH JKU3HU.

B cghepe sxonoeuuecxkozo socnumanus:

chOopMUPOBAHHOCTh 9KOJIOTMYECKOH KYJIbTYpHI, OCO3HaHHE rJ100aJIbHOTO
XapakTepa 9KOJOTHYECKHX MpoodiieM;

IUIAHUPOBAHUE U OCYILECTBICHUE JIEHCTBUI B OKpYKaIOIIEH cpeie Ha OCHOBE3HAHUS LieJieit
YCTOHYHMBOTO Pa3BUTHSI UETIOBEUECTBA;

paciupeHue onbITa JesITeIbHOCTH SKOJIOTHUECKOI HAIIPaBICHHOCTH HA OCHOBEUMEIOIIUXCS
3HaHUH 10 PU3HKE.

B cgepe yennocmu nayunozo noznanus:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(buznueckoi HayKu;

OCO3HAHHE IIEHHOCTH HAy4YHOMW AEATEIbHOCTH, TOTOBHOCTH B Ipoliecce H3ydeHHs (PU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0OBATENbCKYIO AeSITENIbHOCTh MHAWBHIYyaIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBIE YHUBeEpPCAJIbHbIE y4eOHbIe JeliCTBUA:
Ba3oBble Jjornuyeckue 1eicTBHA:

CaMOCTOSITENILHO bopmynupoBaTh " aKTyaJIM3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh  LEIU  JIeATEIBbHOCTH, 3aJaBaTh ~ MapaMeTpbl M KPUTEpPUH  HUX
JOCTUKEHMS;

BBISBJISITH 3aKOHOMEPHOCTH U MTPOTHUBOPEUUS B pPACCMAaTPUBAEMBIX (PU3MUECKUXSABICHHSIX;
pa3pabaTbIBaTh IUIaH PELICHHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOUINXCIMAaTepUAIbHBIX U
HEMaTEPUAIIbHBIX PECYPCOB;
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BHOCUTbH KOPPEKTUBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOBLEIISM,
OLICHUBATh PUCKHU NOCIEACTBUM 1EATEIBHOCTH;

KOOPAMHUPOBATH U BHINIOJHATH paObOTy B YCIOBUSAX pEaIbHOTO, BUPTYaIbHOTOU
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE IPU PEILICHUU KU3HEHHBIX IPOOIIEM.

Ba3oBble uccienoBarenbckme AeiicTBUA:

BJIQJIETh HAay4yHOH TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUAMU U MeToJaMu (U3HYECKOU
HayKH;

BJIQJIETh HABBIKAMM Yy4eOHO-MCCIIE0BATEIBCKOM M NPOEKTHOW JEATENIbHOCTH B 00JIacTU
(GU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIILHOMY IMOMCKY METOJOB pEIICHHs 3a/1ad
(u3MYECKOTO COJIepKaHusl, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS;

BIAJAECTh  BHUJAMH  JESATEIBHOCTM O  TOJYyYEHHIO HOBOTO 3HaHUS, €ro
MHTEpPIpETAINH, TPEOOPa30BAHNIO U IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYallUAX, B TOM YHCIIE
P CO3JIaHUH YU4E€OHBIX MPOEKTOB B 00J1aCTH (PU3UKU;

BBISIBJISITh [IPUUMHHO-CJICJICTBEHHBIE CBSI3M M aKTyalM3UpOBAaTh 3a/Jayy, BbIIBUTaTh
TUIOTE3Y €€ PEelIeHUs, HAXOUTh apryMEHThl JJIsl J0Ka3aTesIbCTBA CBOMX YTBEP)KICHUI, 3a1aBaTh
rapaMeTpsl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATH MOJIyYEHHBIE B XOJIE€ PEIICHUS 33/1a4ll  pe3yJbTaThl, KPUTUYECKU OIL[CHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (GOpMyIUpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEeNbHOM JESTENIbHOCTH, B TOM
quclie IPU U3Y4eHUU (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh IIEPEHOCUTh 3HaHUA N0 (PU3MKE B MPAKTUYECKYIO 00JIACTh KU3HEAEATEIIBHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH; BbIABUTaTh HOBbIE

ujeu, npeagaraTb OpUrMHaJIbHbIE MTOAX0/Ibl U PELIEHUS;CTABUTh IPOOIEMBI U 3a7aUH,

JIOITyCKAIOLINE albTePHATUBHBIE PEILICHUSI.

Pa6ora ¢ undgopmanueii:

BIAJIeTh HABBIKAMU IOJIyYCHMS uHpopManuu ¢du3n4eckoro coJiepXKaHus U3
HCTOYHHUKOB DPA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATh NMOUCK, aHAJIM3, CUCTEMATH3aLMI0 U
MHTEpIpeTanuio HHGOpMAIMK PA3JIMUYHbIX BUI0OB U (POPM IpeCTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

HCIOJIb30BaTh CPEJICTBA UH(MOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEILICHUU
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OpraHU3allMOHHBIX 33Jad C COOJIIOJEHHEM TpeOoBaHUN
SPrOHOMMKH, TEXHUKU OE€30MACHOCTH, T'MI'MEHBI, PECypcocOepeKeHHs, IMPaBOBBIX M ATUYECKHUX
HOPM, HOpM MH()OPMALIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COAEPKAHUs B PA3IMUHBIX (OpMATaX ¢ yU€TOM Ha3HAUEHUS
uHboOpMalMM M LEJIEeBOM ayquTOpuUH, BbIOMpas ONTUMAIbHYIO (GOpMYy MpPEACTaBICHUS U
BU3YaJIU3aL1H.

KoMMyHHKaTHBHBIC YHHBepcaJbHble Y4eOHbIe eiiCTBUS:

OCYILECTBIIATH OOIIEHHE BO BHEYPOUHOH JIEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKH KOHQIUKTHBIX CUTYallui ¥ CMST4aTh KOH(IMKTHI;pa3BEPHYTO U

JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

MIOHMMAaTh U UCHOJb30BATh NPEUMYIIECTBA KOMAHIHON M UHUBUyalbHONPAOOTHI;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX NEHCTBUI C y4eTOM OOLIMXUHTEPECOB U
BO3MOYHOCTEHN Ka)J0T0 WieHa KOJUIEKTHBA;

IIPUHUMATh LENH COBMECTHOM JESTENbHOCTH, OpraHU30BBIBaTh U
KOOPJIMHUPOBATh JEHCTBUSA MO €€ JOCTUKEHHUIO: COCTABIIATH IJIaH ACUCTBUM, paCIPEENATh POJIH C
y4eTOM MHEHMI y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh Kau€CTBO CBOETO BKJIA/Ia M KAXKJAOT0 yJaCTHUKA KOMaH/Ibl B OOIIUI pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;
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npejyaraTb HOBBIE IPOEKTHI, OLIEHWBATh WAEU C MO3MIMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYILLECTBJIATh IO3UTUBHOE CTPATETMYECKOE TMOBEICHHE B Pa3JIMYHBIX CHUTYaLMSX,
MIPOSIBIIATH TBOPUYECTBO U BOOOPAKECHHE, ObITh HMHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcajibHble y4eOHbIe [IeiCTBHUS:

Camoopranu3anusi:

CaMOCTOSITEIIBHO OCYILECTBIIATh TI03HABATENIBHYIO JEATEIBHOCTh B 00JacTH (HU3UKH,
BBISIBJIATH TPOOJIEMBI, CTABUTh U JOPMYIUPOBATH COOCTBEHHBIE 331aUH;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELIEHUs PAacUYeTHBIX M KAayeCTBEHHBIX 3ajay, IUIaH
BBINIOJIHEHUSI  MPAKTUYECKOM paboThl € y4eTOM HMMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEATIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciiupsATh paMKd Y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPENNOYTEeHUH; JAeraTh

OCO3HAHHBII BBIOOp, APryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pELICHHE; OICHUBATh

MPUOOPETEHHBIH OTIBIT;

Croco0cTBOBATH (OPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JaCTH (PU3HKHU,ITOCTOSTHHO
TIOBBINIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb,0I[CHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIa/IeTh HaBBIKAMH [T03HABATEIBHON pe(IIeKCHH KaK OCO3HAHUS COBEPLIAEMBbIXICHCTBUN 1
MBICJIUTENBHBIX TPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMI;

UCIOJb30BaTh NMPHEMbl peduIeKCUU Ul OLEHKH CUTYallMH, BbIOOpa BEpHOTOPELICHHUS;

YMETb OLICHUBATh pucCKH U CBOEBPEMECHHO IIPUHUMATH peleHus
10 UX CHUKEHHUIO;

IIPpUHMMAaTb  MOTMBBI M AapryMEHTBl  JPYrMX IIpU  aHaIu3€  pe3yJbTaToB
NESITEIbHOCTH;

IIPUHUMATh ce0s, TOHUMAasi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBl W AapryMEHTBl  JpYrMX IIPH aHajJu3€  pe3yJbTaToOB
NESITEIbHOCTH;

IIPU3HABATH CBOE IPABO U MPaBO APYTUX Ha OLIMOKH.

INPEJMETHBIE PE3YJIBTATBI

K koHnny 10 knacca obydaromuiicss HAy4uTCS:

[IOHMMaTh  3HAYCHHME  OMNUCATEIbHOM,  CHUCTEeMaTU3UpPYIOIleH, OOBSICHUTENBbHOU W
IPOrHOCTUYECKOM (QYHKIUI (U3NYECKON TEeOpuuM — MEXaHMKH, MOJICKYJISIPHON (HU3UKU U
TEPMOJAMHAMUKH, POJIb (PU3MUECKOW Teopud B (HOPMUPOBAHMM MPEACTaBICHUH O (U3NUECKOM
KapTHHE MHpa;

pa3nuyarh YCIOBHsS NPUMEHMMOCTU H3YyYCHHBIX MoOJeIed (PU3MUECKUX TeJl U MPOLECcCOB
(sBCHMIA);

pa3nuyarh ycloBus (IpaHMIIbI, 00JAaCTH) MPUMEHUMOCTH M3Y4EHHBIX (PU3NYECKUX 3aKOHOB,
MOHMMAaTh BceoOmMi XapakTep (YyHIAMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTh HCIHOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBICHATH MEXaHWYECKHEe, TEIUIOBbIE, 3JIEKTPUUECKHE IPOLECChl U
SIBJICHUS, WCIOJIb3Yysl OCHOBHBIE IIOJIOXKEHHMS M 3aKOHBl MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKON
TEOPHUH, MOJIEKYISIPHOU (PU3UKH U TEPMOJUHAMUKH, dJIEKTPOANHAMHKH;

aHAJM3UPOBATh U OOBICHATH (PU3MUYECKHE SIBICHUS, UCIOJIb3Ys OCHOBHBIC MOJIOKEHUS U
¢bu3nveckre 3aKOHbI;

ONMUCHIBATH (PU3NYECKUE TPOLIECCHI U SIBJICHUS, UCIOJIB3Ysl HEOOX0AUMBIEC BETUUUHBI;

OOBSICHATh OCOOEHHOCTH MPOTEKaHUA M3y4aeMbIX (HU3UUYECKUX SBJICHUN; MPOBOAUTH
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UCCIIeIOBaHUE 3aBUCHMOCTH OJHON (hPU3MYECKON BETHMUMHBI
OT JPYrOM C HCIOJb30BAHMEM IIPSMBIX H3MEPEHUM, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATh Pe3yabTaThl MOJYYEHHOW 3aBUCHMOCTH (PU3MUYECKMX BEIMYUH B BUAE T'PAPHUKOB C
Y4€TOM a6COHIOTHBIX HOFpGH.IHOCTCfI I/I3MepeHI/II71, ACJIAaTbBLIBOJIBI I10 PE3YyJIbTaTaM UCCIICAOBAaHUA

MIpOBOAWNTE KOCBCHHBLIC HU3MCPCHUA (1)I/ISI/I‘~ICCKI/IX BCJIMYMH, IpHA I3TOM BI)I6I/IpaTI>
ONTHUMAaIbHBIN MCTOJ H3MCPCHUA, OLCHUBATH a0COIIOTHBIE UM OTHOCHUTEJIHLHBIE MOrpCIHOCTU
IIPSIMBIX ¥ KOCBEHHBIX U3MEPECHUN;

IMPOBOAWTL OIIBITBI IO HPOBECPKC HpeI[HO)KeHHOﬁ TUINOTE3bL: IJIAHUPOBATH SKCIICPUMCHT,
CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY, AHAJIUM3HUPOBATH IOJYYCHHBIC PCE3YJILTAThl U ACJIATbh
BBIBO/J] O CTATyCC HpGI[JIO)KGHHOfI THUIIOTE3BI,

coOnroaaTh mpaBwiia O€30MAaCHOTO TPyAa IpPH TNPOBEACHUM HCCIEIOBAaHUMB  pamMKax
MpaKTUKyMa u y4e0HO-UCCIIEeI0BATENbCKON JESITEIbHOCTH C HCIIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1abOpaTOPHOTO 000PYAOBAHNUS;

peliaTh pacyeTHbIE 3aJ]a4 C SIBHO 3aJJaHHOM U HESBHO 33JJaHHOM (pM3MYECKON MOJIeNblo: Ha
OCHOBAaHMHM aHallM3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (U3MUECKON MOJENH, OTBeYarolen
TpC6OBaHI/I$[M 3aaa4u, MPUMCHATH q)OpMy.]'II)I, 3aKOHBI, 3aKOHOMCPHOCTHU U MOCTYJIAThI (1)I/ISI/I‘ICCKI/IX
TGOPI/II\/’I IIpHU KUCIOJB30BAHUHU MATEMATHUYCCKUX MCTOJOB PCIICHUA 3aaa4, INPOBOAWTL PacCyCThbl HaA
OCHOBAaHMHU UMCIOIIUXCA JaHHBIX, AHAJIU3UPOBATDE PE3YJIbTAThBI U KOPPECKTUPOBATHL MECTOAbI PECHICHUS
C YYETOM TOJy4E€HHBIX PE3yJIbTaTOB;

pelaTth KauecTBEHHbIE 3ajaud, TpeOyrollue MPUMEHEHHs 3HAaHUW U3 pPa3HbIX pPa3/esioB
Kypca (QU3UKH, a TAK)K€ HHTErpalli 3HaHUHM U3 JPyruX NpeMETOB €CTECTBEHHO-HAyYHOTO LHKJIA!
BBICTPAaUBATh JIOTMYECKYIO IIETMOYKY pPAaCCyKJIEHHH C ONOpPOM Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUeCcKUe SABICHUS;

HCIIOJIb30BAaTh TEOPETHYECKHUE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX IMPHUHIMIIOB PabOTHI
M3MEpUTENbHBIX TPUOOPOB;

aHAJIM3UPOBATh U OLIEHHWBAThH IMOCIEACTBUS OBITOBOW M IMPOU3BOJCTBEHHON NESATEIBHOCTH
YEJIOBEKa, CBSI3aHHOW C (U3MUYECKHMMH IPOIECCaMM, C TO3UIUNA IKOJOTHUUECKOW Oe30MacHOCTH,
MIPEJICTaBICHUM O palOHAILHOM MPUPOJOIOIB30BAHNN, a TaKXKe pPasyMHOM HCIOJIb30BaHUU
JNOCTHMKEHUM HayKUU TEXHOJIOTHH ISl albHEHIIero pa3BUTHSI YEI0OBEYECKOTo 00IIeCTBa;

MPUMEHTh Pa3IMYHble CHOCOObI paboThl ¢ MHpopMalued (U3MYECKOTO COJIEpIKaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUH, MpPU 3TOM HCIOIb30BATh
COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JUIsl IOUCKA, TepepadOTKH U IPEabsIBICHUS YueOHOM
U HAy4YHO-TIOMYJIApHOM HH(OpMalLMU, CTPYKTYPHUPOBaHUS U HUHTEpHpeTanuu HHOOpMaIuy,
MOJIyYEHHOM M3 Pa3JIMYHBIX UCTOYHHUKOB, KPUTHUECKU aHAIM3UPOBATh MOITy4aeMylo HH(GOPMALIUIO
U OLICHMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHUW, TaK M HAa OCHOBE aHaln3a
MCTOYHHUKA WH(OpMAIUK;

MPOSIBIIATh ~ OPraHU3allMOHHBIE U TO3HABAaTEJIbHBIE  YMEHHS  CaMOCTOSTEIBHOTO
MPHUOOpPETEHUsI HOBBIX 3HAHUI B MPOIECCE BBIMOIHEHUS MPOCKTHBIX U y4EOHO- UCCIIEN0BATENIbCKUX
pabor;

paboTaTh B rpyIIe ¢ UCTIOTHEHUEM Pa3IMYHbIX COIUAIBHBIX POJICH;

MpOSIBIIATH ~ MOTHBAaLMIO K Oyaymed — mpodeccHOHANbHOW — JIEATEIbHOCTH IO
CMELUANBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQUIIS.

K xonny 11 knacca oOyuaromuiicss HayduTCs:

MOHUMaTh POJIb (PU3UKH B 3KOHOMUYECKOH, TE€XHOJIOTHYECKOH, COLMAIbHOMM 3THYECKOM
cdepax esITeIbHOCTH YEIOBEKa, poJib U MECTO (PM3MKH B COBPEMEHHOW HaydyHOU KapTHHE MHpa,
3HAa4YeHHE OMMUCATENBbHOM, CUCTEMAaTHU3UPYIOIEH, OOBSICHUTENIBHOW W MPOTHOCTUYECKON (QYHKITHIA
¢bu3nyeckoit Teopuu, poib GpU3MUECKON TeopuH B (OPMHUPOBAHUU TPEACTABICHUN O (pU3HUECKON
KapTUHE MHpa, MECTO (PU3MUYECKOW KapTUHBI MHpa B OOIEM psAy COBPEMEHHBIX E€CTECTBEHHO-
HAy4HBIX MPEICTaBICHUIN O IPUPOJE;

pa3nuyath YCIOBHsSI MPUMEHMMOCTH H3YYEHHBIX MOJeTed (PU3MUECKUX TeJ U MPOIecCOB
(sBICHMIA);
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pa3nuyarh yclioBus (IpaHHIIbI, 00JACTH) MPUMEHUMOCTH M3Y4EHHBIX (PU3NYECKUX 3aKOHOB,
MOHMMAaTh BceoOmMi XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIHOJIB30BaHUS
YaCTHBIX 3aKOHOB;

aHAM3UPOBaTh M OOBICHATH JJIEKTPOMArHUTHHIE, KBAHTOBBIC IIPOLIECCH M SBICHHS,
WCTIOJB3ys OCHOBHBIE TIOJIOXKEHUST M 3aKOHBI AJIEKTPOJMHAMUKHAW KBAaHTOBOW (PHU3HKH;

OTIMCBIBATH U3yYCHHBIE (PU3NIECKHE TPOIIECCHI U SBJICHUS;

OOBSICHATH OCOOEHHOCTH MPOTCKAHWS M3YyYCHHBIX (HU3UYECKUX SBJICHUH; MPOBOJUTH

WCCIIeIOBaHUE 3aBUCUMOCTEH (PU3NUECKUX BETUINH
C HCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUH, NMPU 3TOM KOHCTPYHPOBATH YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOW 3aBUCHMOCTH (U3UYECKUX BEIMYMH B BHJIE TpaduUKOB C y4eTOM
aOCOJIIOTHBIX TOTPEITHOCTEH W3MEpPEeHHId, IeNaTh BBIBOJBIIO PE3YIbTaTaM HCCIECIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHWs (PU3MUECKMX BEJIMYMH, NpPU OTOM BBIOMpAThH
ONTUMAIILHBIA METOJ W3MEPEHUs, OICHWBATh a0CONIOTHBIE W OTHOCHUTENbHBIE ITOTPEIIHOCTH
MPSIMBIX M KOCBEHHBIX N3MEPEHUH;

MPOBOJIUTH OTBITHI 1O TMPOBEPKE IMPEUIOKEHHONW THUIOTE3bI: TUIAHUPOBATh SKCIIEPHUMEHT,
cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3HPOBATH MMOJYYEHHBIC PE3YNIbTaThl M JeNaTh
BBIBO/[ O CTATyCE MPEUIOKEHHOW THITOTE3HI;

coOmonaTk TpaBuia OE30MacHOTO Tpylda MpH TPOBEICHHHM WCCICIOBAHUHB  paMKax
MPaKTHKyMa u y4eOHO-HCCIIeIOBATEIbCKOM NeSITEIIHHOCTH C MCTIOJh30BaHUEM
M3MEPUTENbHBIX YCTPONCTB U 1a00PAaTOPHOTO 000PYIOBAHMUS;

pelaTh pacueTHBIE 3a/1a4M C SIBHO 33/IaHHOW M HESIBHO 3aJTaHHOM (PH3MUECKON MOJIEIbIO;

pemaTh KavyeCTBEHHbBIE 3aJa4yu, TPeOYIoIIne MPUMEHEHUS 3HAHWH W3 pa3HBIX DPa3J/ielioB
Kypca pu3nku, a TakKe HHTErpaluy 3HAHUH U3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA!
BBICTpPAaUBaTh JIOTMYECKYIO IIEMNOYKY pPAacCyXICHHH C ONOpOH Ha W3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3NUECKHE SBICHUS;

UCTIONB30BAaTh TEOPETHYECKHE 3HAHUS JIs1 OOBSCHEHUS OCHOBHBIX HPUHIUIIOB PabOTHI
MU3MEPUTEBHBIX TPUOOPOB;

aHAIM3UPOBATh U OLCHMBATH IMOCIEICTBUS OBITOBOW M NPOW3BOJCTBEHHOH NESTEIBHOCTH
YeJI0BEKa, CBA3AHHOW C (DU3MUECKHMMH TPOIECCAaMM, C TO3UIMHA 3KOJIOTHYECKON Oe30MacHOCTH,
NPEACTaBICHUN O PalMOHAIFHOM NPUPOJONONB30BAaHUN, @ TakkKe pPa3yMHOM HCIIOJIb30BAHUH
JTOCTHKCHUH HAyKUH TEXHOJIOTHH JUIA JaJbHEHIET0 Pa3BUTH YEJIOBEYECKOTO OOIIECTBA;

NPUMEHATh PA3IWYHBIE CIOCOObI paboThl ¢ HMHGpOpMaLUeld (U3NUECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH(MOPMAIIMOHHBIX TEXHOJOTHUH, IPH 3TOM HCIOJIbH30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepabOTKU U MPeIbIBICHUS YIeOHO
U HAYYHO-TIOMYISAPHON WH(OpMANMKU, CTPYKTYpPUPOBaHMS W HHTEPIpPETAlMyd HHPOPMAIHH,
MOJIYYCHHOHM M3 Pa3IMYHBIX HCTOYHHMKOB, KPUTUYECKH aHAJTM3HPOBATH MOJIy4aeMyr0 WH(OPMAIHIO
U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWH, TAK U HAa OCHOBE aHalM3a
MCTOYHHKA WH(POPMAIIHIH;

OpOSIBIISATH ~ OPraHM3AallMOHHBIE W TIO3HABATENIBHBIE  YMEHHS  CaMOCTOSTEIBHOTO
NpUOOPETEHUS] HOBBIX 3HAHUI B TPOIECCEe BHIMIOJIHEHHS MPOCKTHBIX M Y4e€OHO- UCCIIEIOBATEILCKUX
pabor;

paboTaTh B rpymiie ¢ HCIOJHEHUEM Pa3IMUHBIX COLIUANBHBIX POJIeH;

OpOSBIATH ~ MOTHBalIMIO K Oyaymedl — mpodeccHOHalbHOW — JESTENbHOCTH IO
CMELUANBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQUIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaunmenoBanue
) pa3zieNioB U TeM
/I

y4eOHOTr 0 rpeMera
Pa3znen 1. Mexanuka
1.1 TlorpemHocTH
B DKCIIEPUMEHTE

(Jtexrus)

KomnuecTtBo

qaCoOB

IIporpaMMHoOe conepkanne

DKCIIEPUMEHT U TEOPHsl B IIPOIIecce

no3HaHus npupoel. Habmronenue

U DKCIIEPUMEHT B (UBHKE.

Cnioco0b1 u3MepeHus HU3NIECKUX

BEJIMYMH (aHAJIOTOBBIE U ITU(POBBIC

U3MEpUTETbHBIC TPUOOPHI,
KOMITBIOTEPHBIE TATYMKOBBIC
CHUCTEMBI).

[lorpemHocTr U3MepeHn

busnuecknx BenuurH (abcomroTHas

Y OTHOCHUTEJIbHAS).
I'mmoTe3a. @u3nUecKui 3aK0H,

I'paHuObI €TO0 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

oOy4Jaromuxcs

Onepupogamv NOHAMUAMU:
HaOII0IeHNE, DKCIIEPUMEHT, TUTIOTE3a,
Teopus, punyeckas BeIUYNHA,
bu3HUecKuil 3aK0H, U3MEPUTEITbHBIN
npubop, U3MepeHue, pe3yabTaT
W3MEPEHUS, [IeHA JICICHHUS IIKaJIbI
npubopa, MOrpenrHoCTb U3MEPEHUSI.
IIpusooums npumepvl HaAOMIOICHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3HUeCcKNX BeNTUYNH, PU3HUECKUX
3aKOHOB, U3MEPUTEIHHBIX TPUOOPOB.
Onpedensams UEHY ACIECHUS IKAJIbI
npudopa, aOCOIIOTHYIO MOTPEITHOCTh
PSIMOTO U3MEPEHHUS.

3name GOpMyIIBI 17151 OTIEHKH
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1.2

OueHka norpenrHocTe
NPSIMBIX U KOCBEHHBIX
U3MEpPEHUN
(camocTosITENbHAS

paboTa)

Onpenenenue NorpenHocTei
MPSIMBIX U3MEPEHUH 110 33 ITaHHBIM
pe3ynbTaTaM U3MEpPEHUM.
[IprieMbI OLIEHKHU TOTPEMTHOCTEN

KOCBCHHBIX I/I3M€p€HI/II\/JI

OTHOCUTEJILHOU IOTPELIHOCTH
KOCBEHHOT'O U3MEpEHUs, TPaBuIIa
OKpYTJieHUs a0COTIOTHBIX
IIOI'PEIIHOCTEN, BBIPAKEHUE
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH

B IIPOLIEHTAX

Onepupoeamv NOHAMUAMU:
a0COJIOTHAS IOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TOTPEIIHOCTh
U3MEPEHUSL.

IIpusooums npumepsvl TPSIMBIX

Y KOCBEHHBIX U3MEPEHU.
Onpedensams NOTPEMTHOCTH HNPSIMBIX
W3MEPEHUM.

Hcnonvzoeams METOI TPaHULL

JUTSL OLEHKH a0COJIFOTHOM MOTPEIIHOCTH
IPSIMOT0O U3MEPEHUS, TPABUIIA
OKpYTJeHUs1 a0COTIOTHBIX
NOTPEIIHOCTEN, (POPMYJIBI ISl OLEHKH
OTHOCUTEIBHOW MMOIPEUIHOCTH
KOCBEHHOT'O U3MEPEHUS.

Ymems oKpyTIsTH aOCOIOTHBIC
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1.3.1 VYcpennenue
u3MmepeHuil. Cinyvaiinas
NOTPEUIHOCTh

(MpakTHKyM)

1

[TpuGopHbIE MOrPEUTHOCTH,
Cy4aliHbIE€ U CUCTEMATUYECKUE

MMOTPCIIHOCTH

MOTPEITHOCTH, BBIPAXKATh
OTHOCUTEJIbHBIC MOTPEIIHOCTH

B MIPOLICHTAX.

Pewamw 3anaun Ha OLEHKY
OTHOCUTEIbHBIX MOTPEITHOCTEN
Onepupoeamv NOHAMUAMU:

pUOOpHAst MOTPEIIHOCTD, CIydaiiHas
MOTPEITHOCTh, CUCTEMAaTHYECKas
MOTPEIIHOCTD, CPEHEE 3HAUCHUE.
IIpusooums npumepsvr TPUOOPHOH,
CIIy4alHOU ¥ CUCTEMATHUYECKON
MOTPELIHOCTH.

Onpedensams SKCIEPUMEHTAILHO HAOOP
3HAYCHUH (U3UICCKON BEIIMUUHBI

IIPU MPOBEJICHUH HECKOIBKHUX
HE3aBUCUMBIX U3MEPEHUM.
Hcnonvzosams HOpMyIbI 17151 CPETHETO
apuPMETHIECKOTO HECKOJIBKUX YHCETI,
JUJIS1 OLIEHKH a0COJIFOTHOM MOTPEITHOCTH
3HauYeHUs (PU3NIECKOI BEITMYUHEI,
OLICHEHHOTO KaK CpefHee

apupmMeTruecKkoe Habopa ee 3HaUCHU .
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1.3.2 Kunemaruueckue
M3MEPEHUS TATBHOCTH
moJieTa, pacuer

HA4YaJIbHOW CKOPOCTH

(TpaKkTHUKYM)

[Iepemenienne, CKOPOCTh

U YCKOpEHHUE MaTepUaIbHON TOUKH,
UX MPOEKIIMU HA OCU CUCTEMBI
koopauHat. CloxeHue
MEPEMEILECHUMN U CIIOKEHUE
cKopocTtei. JIBukeHue tena,
OpOIIEHHOTO MO YTI0M

K TOPU30HTY. 3aBUCUMOCTh

Oyenusams 3HAUCHUE U3MEPIEMOM
(bu3HYeCKOl BETUYMHBI KaK CPEIHEe
apudMeTHUecKoe Habopa ee 3HAYCHU,
MOJIYYCHHBIX MPU TTPOBEICHUH
HECKOJIbKUX HE3aBUCUMBIX U3MEPCHHH,
a0COJTIOTHYIO U OTHOCUTEIHHYIO
MOTPEITHOCTh 3HAYCHUS ITOU
(bU3HYECKON BEIIMYNHBI.
Yemanasnusams 63aumocssizu

MEX Y OIEHKON 3HaueHUs (PU3UICCKOM
BCJIMYHMHBI, OTIPEIEIISICMOM

0 pe3yiIbTaTaM HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUM, U CPETHUM
apu(PMETHICCKUM HECKOJIbKHUX YHCEIT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOpEHHUE, CBOOOTHOE
najieHue, NajbHOCTh MOJIETa,
a0COIOTHAS TIOTPEIITHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpEHUSI.

IIpusooums npumepvt cBOOOTHOTO

MmaacHuA TSI IIPU pa3JIUnYIHBIX
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KOOpPJMHAT, CKOPOCTH U YCKOPEHHUS

MaTepHaHBHOﬁ TOYKH OT BPECMCHU

3HAUYCHUSIX HAYAJIbHOM CKOPOCTH,
MIPU pa3HBIX YIJIaX MEXKY HauyaaIbHOU
CKOPOCTBIO U TOPU30HTOM.
Hcnonvzoeams pyneTKy,
KHHEMaTu4eckue (OopMyJibl,
OMUCHIBAIOIINE IBUKEHUE TEa,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTEZY O XapaKTepe
3aBHUCUMOCTHU JJAJTBHOCTH TOJIETA TEa,
OpOIIEHHOT'0 TOPU30HTATBHO,

OT €ro Ha4aJIbHOW CKOPOCTH.
HUccrneoosamsv 3aBUCUMOCTH JATBHOCTH
oJIeTa TeJjia, OPOIICHHOTO
TOPU30HTAIIBHO, OT €r0 Ha4aJbHON
CKOPOCTH U UHMEPNPEmUpo8ams
MOJIYYEHHBIE PE3YIbTATHI.

Pewamps 3anauy Ha onpenenexue

0 SKCIEPUMEHTAIBHBIM TaHHBIM
Ha4daJIbHOW CKOPOCTH TeIa,
OpOLIEHHOT'0 TOPU3OHTAIBHO.
Onpedenamsb aOCOMIOTHYIO

N OTHOCHUTCIIbHYIO IIOI'PCITHOCTD

27



1.4  IIpocreiimue
TrCOMETPUICCKUE
WU3MEpEHUS
(caMocTosTeNnbHAS

paboTa)

1.5 TI'padwuku
AKCIIEPUMEHTATBHBIX

3aBUCUMOCTEMN.

Mertoasl 1 preMBbl IPOBEICHUS
NPSAMBIX U KOCBEHHBIX U3MEPEHUN
reOMETPUYECKUX BEJIMYMH (JJIMHA,

yToJ1, TUIOab, 00bhEM)

['padmueckoe npencraBneHne
3aBUCUMOCTEH (PU3NIECKUX

BEJIMYMH APYT OT apyra. JInHelHas

HA4YaJIbHOW CKOPOCTH TENA,
OpOIIEHHOTO TOPU30HTAIIBHO
Onepupogamv NOHAMUAMU:
a0COJIFOTHAs! TOTPEITHOCTh U3MEPEHMUS,
OTHOCUTEJIbHAS TTOTPEITHOCTh
U3MEPEHUSL.

3namp METO/IBI ¥ IPUEMBI IIPOBEACHUS
MPSIMBIX U3MEPEHUN TCOMETPUICCKUX
BCJIUYHH.

Ipumensams HopmyIIbl

JUTS OIIpeieNieHus1 aOCOTIOTHBIX

U OLICHKU OTHOCHUTEIBHBIX
MOTPEIIHOCTEN.

Pewamyw 3anady Ha onpezeneHue
riomaau Gurypsl 1 oobeMa Tea

0 YKCTIEPUMEHTATHHO U3MEPEHHBIM
3HAYEHUSIM JIJTUH.

Onpeoensimb 3HAYEHUSI OTHOCUTEIBHBIX
MOTPEIIHOCTEN B MPOLIEHTAX
Onepuposams nonsmusmu: rpaduk
3aBUCHUMOCTHU OJTHOU (hU3UUYECKOM

BEJIMYKMHBI OT IPYTOW, JINHENHAS
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I'padpuueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTD. Y TJIOBOU
K03 (HULHMEHT U CBOOOIHOE

cJIaraeMO€ JIMHEMHOM 3aBUCUMOCTH

3aBUCUMOCTb, YTJI0BOUM KO PULIEHT
U CBOOOJIHOE cllaraeMoe JIMHEHHON
3aBHCHMOCTH, alllpOKCUMAIIus,
UHTEPIOJSAINS, YKCTPATIOJISAIINA.
3name paBuUIa MOCTPOEHUS IrpaduKoB
3aBHCUMOCTEH (DU3MUECKUX BETHUNH
JpyT OT JpyTa.

Cmpoums TpadyKu JINHEHHBIX
3aBHCUMOCTEH (PM3MUECKUX BETUUNH
JpYT OT Apyra.

IIpumensams ipaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.

IIpusooums npumepwvl anmpoKCUMAIINH,
WHTEPIIOISAIUHN, YIKCTPATIOJISIINH.
Ymemwb poBOAUTH MPOLIETYPHI
anmpOKCUMAIINH, MHTEPIOJISIINH,
HKCTPAIOJIALIHH.

Onpedensamb 3HAUCHUS YTIIOBOTO
kod(punrerTa u cB0OOOTHOTO

cllaraeMoro JJUHEHHOM 3aBUCHUMOCTH,
OIICHUBAThL NX a0COJIFOTHBIC
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1.6

O6paboTtka
HEJIMHEMHBIX
3aBUCUMOCTEH:
JIMHEeapu3aIus,

IIoACYCT IJ1o0maaun

['paduyeckoe npeacTaBicHUE
3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH JAPYT OT ApYyra.
Henuneiinas 3aBUCUMOCTD

" €C JIMHCapHu3anusi

MIOTPEIIHOCTH.

Yemanaenueamo 63aumocenzu Mexny
MaTeMaTU4YECKUM MOHITUEM «IUHEHHAs
GyHKUMSA» U TMHEUHON 3aBUCUMOCTBIO
(bu3MYeCKUX BETUYMH JIPYT OT Jpyra.
HUccrneoosamuv u unmepnpemuposams
rpauKu TMHEHHBIX 3aBUCUMOCTEN
(bu3HUeCKUX BETUYUH JAPYT OT ApyTa.
Pewams 3anaun Ha MOCTPOEHNE
JMHENHBIX Tpa(UKOB 3aBUCUMOCTEN
bu3HUeCcKUX BETUYUH APYT OT JIpyra
10 33/IaHHBIM HabopaMm
DKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEIEIISITh 110 TOCTPOCHHOMY Tpad UKy
yII10BOM KO3(DPUIIMEHT B CBOOOIHOE
CJIaraéMoe, OLIEHUBATh UX a0COJIFOTHBIE
Y OTHOCHTEJIBHBIE ITIOIPEIIHOCTH
Onepuposamv nousamusamu: rpapuk
3aBUCHMOCTH OJHOM (HU3UICCKON
BEJIMYMHBI OT IPYroM, HEJIMHENHAs
3aBUCHUMOCTD, JINHEAPHU3ALIUS

HEJIMHEHMHOM 3aBUCUMOCTH, INIOIIAb
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1o rpauKoM,
IIOCTPOEHUE
KacaTeJbHbIX

K rpaduky (JeKuus)

noj rpadyKoM 3aBUCUMOCTH,
KacaTesbHas K rpaduKy 3aBUCUMOCTHU
B JIAaHHOM TOYKE.

3name ipaBUIIa IOCTPOEHUS IPaPUKOB
3aBUCHUMOCTEH (PU3HUECKUX BEITUUNH
JIPYT OT JpyTa, PU3HUECKUNA CMBICIT
TJIOMIA TN TTOJ] TPaPUKOM 3aBUCHMOCTH
U KacaTeJIbHOM K TpaduKy 3aBUCUMOCTH
B JIJaHHOU TOYKE.

Cmpoumsb UCXOIHBIC

U JIMHEapU30BaHHBIC TpaduKu
3aBUCUMOCTEH (PU3MUECKUX BETUUNH
JPYT OT JIpyTa, KacaTeJIbHYIO K TpauKy
HEIUHEWHON 3aBUCUMOCTHU B TaHHON
TOYKE.

Ilpumensms ipaBHUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3HIESCKUX
BEJIMYMH JPYT OT JApyra.

Onpeoensimb 3HAYEHUS TUIOMIATN

o1 rpap koM 3aBUCHMOCTH

U YTJI0BOTO KO3 purmeHTa

KacaTeJbHOU K rpaduKy HEJTMHEHHOU
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3aBHCHMOCTH B JJaHHOW TOYKE,
OLICHUBATh UX A0COIOTHBIC
HOTPEITHOCTH.

Vemanasnuseamo 63aumocssizu

MEXKTy MaTeMaTHYECKUM MTOHATHEM
«DYHKIHUA» ¥ 3aBUCHMOCTBIO
(bU3NYECKUX BETUYHH APYT OT APyra.
Hccnedosamv u unmepnpemuposams
rpad)MKy HEJTMHEWHBIX 3aBUCUMOCTEH
(U3NUECKUX BEJIMYUH JIPYT OT Jpyra.
Pewams 3a1aun Ha MOCTPOCHHE
JIMHEAPU30BaHHBIX IPaUKOB
3aBUCUMOCTEH (PU3NICCKUX BEINYMH
JPYT OT ApyTa 10 3aJlaHHBIM Habopam
9KCTIICPUMEHTAIBHBIX TaHHBIX,
OIPEETATH 110 TIOCTPOSHHOMY I'paduKy
yrI0BOM KO PuImeHT u cBo0ogHOE
cllaraeMoe, OIIEHUBATh UX a0COJIFOTHEIC

N OTHOCHUTCIIbHBIC IIOI'PCITHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE M HEPpAaBHOMEPHOE Onepuposamuv nonsimusmu: rpaduk
3aBUCUMOCTHU MPSIMOJIMHENHOE JIBUKECHHE. 3aBUCHUMOCTU OJHOMN (U3UUECKOU
KOOPJAUHATHI TPAHULIBI Koopaunara, BpeMsi, CKOpOCTb BEJIMYUHBI OT JPYroil, HeIMHEHHas
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00J1aCTH HAMOKaHMS
OT BPEMCHH.
JIuneapuzanus
3aBUCHMOCTH

(MpakTHKyM)

1.8 Hsyuenue ynpyroro

rEcTepe3nca

(TIpaKkTUKYM)

Cuina. M3sMepeHue cuiibl
JTUHAMOMETPOM. YTIPyTHE
¥ 9aCTUYHO ympyrue nedopmaruu.

Cuna ynpyroctu. 3akoH I 'yka.

3aBUCHUMOCTb, JIMHEAPU3ALIUS
HEJIIMHEWHOMN 3aBUCUMOCTH.

Cmpoums TMHEAPU30BaHHbIN rpaduk
3aBUCUMOCTH (PH3NYECKUX BETUIHH
JIPYT OT JIpyTa.

Ilpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.

Onpedensaims 3HaYEHUS YTIIOBOTO
Kod(punreHTa u CcBOOOIHOTO
caraemMoro rpaduka JMHEHHOM
3aBHUCUMOCTHU, OIICHUBATH

UX a0COJIFOTHBIE MTOTPEITHOCTH.
Uccrneoosamsv u unmepnpemuposamso
HEJTMHEHHYIO 3aBUCUMOCTBH KOOPAMHATHI
IpaHUIIbl 00IaCTH HAMOKaHHS OymMaru
OT BPEMEHHU.

Hcnonvzosams CEKyHIIOMED U PYIETKY
Onepuposamv NOHAMUAMU: CUTA,
nedopmarius, ynpyrui THCTEPE3HC.
Ymems popmynupoBats 3akoH ['yka,

coOHUpaTh HIKCIEPUMEHTATILHYIO

33



OrtknoHeHus ot 3akoHa ['yka.
I'uctepesuc. Pabota cubl
Ha MaJiOM U Ha KOHEYHOM
nepemenenuu. I'paduueckoe

MpCaACTaBJIICHHUC pa6OTBI CHJIbI

YCTaHOBKY.

Dopmynuposams TUNIOTEZY O XapaKTEPe
3aBUCUMOCTHU JUIMHBI 00BEKTa OT
BEJIMYMHBI TPUIIOKEHHOU K HEMY CHJIBI.
Cmpoumbs HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BEIUUHH
JpYT OT Apyra.

IIpumensams ipaBUiIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JPYT OT JIpyTa.

HUccrneoosamuv u unmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTb JIJINHBI
00BEKTa OT BEJIMYMHBI TIPUTTOKEHHOU

K HEMY CHUJIBI.

Onpedensamb yron HaKIOHA
KacaTeIbHOU K TpaduKy HETMHEHHON
3aBUCUMOCTH B IaHHOM TOYKE, IUIOMIAb
1oJ rpaKoM, OIIEHUBATh a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TOIPEUTHOCTH 3TUX
BEJIMYUH.

Hcnonvzoeams ceKyHAOMED

Y IMTHAMOMETD.
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1.9

HaXO)K}ICHI/IC MacCChbI
JIMHEWKU U mIpua
C IIOMOIIBIO
YPaBHOBCHINBAHUA

pbryara (MpakTUKyM)

AOGCOTIOTHO TBEP0€ TEIIO.
BpamarensHoe nBHKEHHE
TBEPAOTro Tejaa. MOMEHT CUJIbI
OTHOCHUTEJIBHO OCH BpaIllCHMUS.
IIneuo cunbl. CloXeHHE CHI,
MPUJIOKEHHBIX K TBEPJIOMY TEIy.
LlenTp TsxecTH Tena. Y cnoBus

paBHOBECHS TBEPAOTO Tena. Peryar

Yemanasnusamo 63aumocsssu

MEXy ornpeaeneHrueM QU3nIECKOn
BEJIMYUHBI «KMEXaHUYECKasi paboTa

U TEOMETPUICCKUM TMOHATHEM
«TUIOMIAIb MO TPAUKOM 3aBUCUMOCTH
BEJIMYUHBI CHJTBI OT BEIMIMHBI
nedopmarymy

Onepuposams noHsmusMu: MOMECHT
CHJIBI OTHOCUTEJIFHO OCH BpaIllCHHSI,
TUIEYO CHITBI, IICHTP TSHKECTH Tea,
pbIyar.

Ymemsb HopmynrpoBaTh MpaBUIIO
MOMEHTOB, YCJIIOBHS PaBHOBECHS
aOCOJIFOTHO TBEPIOTO TeJla, CKJIAIbIBATh
CHUTBI, TPHJIO’KEHHBIC K TBEPAOMY TEIy,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooums npuUMepsl TPUMECHECHUS
pBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH KOOPJUHATHI TOUKH

ONIOPBI YPABHOBEIIEHHOT'O phlyara
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OT BEJIMYMHBI CWJIbI, TPUJIOKEHHOU

K €r0 KOHILY.

Cmpoums TMHENHBINA rpapuk
3aBUCUMOCTU (DU3UYECKUX BEIUYUH
JpYT OT Apyra.

Ipumensme ipaBUIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.
HUccrneoosamuv u unmepnpemuposamso
3aBHUCUMOCTb KOOPJAMHATHI TOUKH
OTIOPHI YPABHOBEIIEHHOTO phlyara

OT BEJIMYMHBI CUJIbI, IPUIIOKEHHOM

K €r0 KOHILY.

Onpedensams 10 TpaQUKy TUHEHHOM
3aBHUCHUMOCTHU 3HAYEHHUS YTIIOBOTO
Kod¢ dunrenTa u cBOOOTHOTO
cllaraeéMoro, OlleHUBaTh a0COJIIOTHBIE
Y OTHOCHUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJTUYHH.

Hcnonvzoeams NTUHENKY, a TaAKKe
HITPUIL C ASICHUSIMH JIJI1 U3MEPEHUS
o0BeMa.

Pewamy 3anaun 0 paBHOBECHUH pbluara
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1.10 WUsmepenue
ko3 purmenTa
HSHEPreTUYECKUX MOTEPD
MIPU OTCKOKE IIapuKa
OT MMOBEPXHOCTH

(MpakTHKyM)

NmMmnynbc cUiibl 1 U3MEHEHUE
MMITYJIbCA TeJIa. 3AKOH COXPAHEHHUS
uMmnyJibca. Kunernueckas sHeprus
MaTepualbHOM TOYKU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTrUU MaTEPUAIIBHOUN TOUKHU.
IloTeHnmanpHbBIE

Y HEMOTEHIUAJIbHBIE CUJIBI.
[TorennmanbHast SHEprUsl.
[ToTeHunanbHas YHEPTUS TEa

B OJTHOPOJIHOM I'PaBUTALlHOHHOM
nosie. CBsi3b pabOThI
HEMOTEHUAJIbHBIX CUII

C U3MEHEHNUEM MEXaHUYECKOU
DHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU
SHEPIruu. YIPyrue u HeyIpyrue
CTOJIKHOBEHHUs. BHyTpeHHsIs

SHEPrus Teya

Onepuposams NOHAMUAMU: UMITYIIbC
CHWJIBI, UMITYJIbC TEJIa, KHHETHYECKas
DHEPTUs MaTepUAIBHON TOYKH,
MOTCHIIMAJIBHBIC W HETTOTCHIIMATbHBIE
CHWJIBI, IOTCHIIUATIbHAS SHEPTUS

(B T.4. T€JIa B OJTHOPOTHOM
I'PaBUTALIMOHHOM I10JIC), YIIPYTHE

U HEYNPYTHUe CTOJKHOBCHHUS.

Ymemwv popmynupoBaTh 3aKOH
COXPaHEHHS UMITYJIbCa U TEOPEMY

00 U3BMEHEHUH KUHETHYECKOU SHEPTUU
MaTepHabHON TOYKH, /1aBaTh
OTIpEICIICHUE MOTEHITUATBHBIX

Y HEMOTCHIIMATbHBIX CUJT;
bopMyITHpOBaTh 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTHMU.
IIpusooums npumepul ciydaes,
KOT'/Ia UMITYJIBC TeJla COXPAHAETCS
WM HE COXPaHSAETCA, Koraa
MEXaHHYeCKasi YHEPTHUSI CUCTEMBI
COXPAHSIETCS] WJIM HE COXPAHSIETCH,

YOPYTUX U HEYNPYTUX CTOJTKHOBEHU.
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Uroro no pazneny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTHU BBICOTHI OTCKOKA IIapuKa
MOCJI€ COyJapeHus ¢ MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoums TMHEWHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTH (hU3UIECKHUX
BEJIMYUH JIPYT OT JIpyTa.

Ilpumensms ipaBUIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3HUECKUX
BEJIMYUH JPYT OT JIpyTa.

HUccrneoosamv u unmepnpemuposamso
3aBUCHUMOCTb BBICOTHI OTCKOKA IIapUKa
MOCJIE COYAApEHUs C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTky.

Pewamys 3anaum 00 aOCOMOTHO
YOPYTUX U a0COTIOTHO HEYIPYTUX
COyJapEeHUsAX
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Pa3nen 2. MoJsiekyasipaasi Gu3uKa ¥ TEepMOAMHAMHUKA

2.1. Omnpenenenue 2 KosnnuecTBoO TEIIOTHI.
TEIUIOEMKOCTH TernnoeMKoCTh Tena. Y aeinbHas
TBEPJOTO Tela U MOJISIpHAs TEIJIOEMKOCTH
(TIpaKTUKYM) BEILIECTBA. Y PABHEHUE TETIIOBOTO

Oamanca. TemoBoe PaBHOBECHUC

Onepuposamuv nousmusmu: KOITAIECTBO
TETUIOTHI, TETNIOEMKOCTh TeJla, yaeabHas
Y MOJIIpHAs TEIJIOEMKOCTH BEIIECTBA,
TETJIOBOE PaBHOBECHE.

Ymems GopMynHpoBaTh ypaBHCHHE
TEIJIOBOTO OajaHca, coOupaTh
HKCIICPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepol Ten,
00J1aJaf0INX OJUHAKOBOH
TEMIOEMKOCTBI0, HO Pa3InIHON
YJIEITbHOHN TETIOEMKOCTBIO.

Ilpumensimov ypaBHECHHUE TEILIOBOTO
OaylaHca JUIsl OITMCaHUs Mpoliecca
TEII000MEHA TBEPJIOTO TeJia C BOJIOM.
Hccneoosams TemioooOMeH

MEXKTy TBEPABIM TEIIOM U KUJIKOCTSIMHU
U UHMepnpemuposams Pe3yIbTaThl
9THUX OIBITOB.

Onpedensamb TEIIIOEMKOCTb TBEPAOTO
Tejla Ha OCHOBAHUH PE3YJIbTaTOB

OIIBITOB IIO U3YYCHHUIO TeriooOMeHa
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2.2.

Nzmepenne
TEMIIEPATYPBI PYK
AKCHEPUMEHTATOPA
U 1aBJIEHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKUC

(TpakTHKyM)

JlaBnenue, o0beM, TeMIiepaTypa,
KOJIMYECTBO BeliecTBa. MaeanbHbIi
ra3. YpaBHenue MenaeneeBa—
Knaneipona. ['a30Bbie 3aKOHBI.

["a30BbII1 TEpMOMETD

MEXKTy TBEPABIM TE€JIOM U KUJKOCTSIMU
C pa3HBIMU TeMIIEpaTypaMH, OlICHUBATh
aOCOJIIOTHYIO U OTHOCUTENBHYIO
MOTPEITHOCTH U3MEPEHHON BEJINYHHBI.
Hcnonvzoeams TEpPMOMETDP.
Yemanasnusams 63aumocenzu

MEXKTy 3aKOHOM COXPaHEHHUsI DHEPTUU
Y ypaBHEHUEM TEIUIOBOTO OajiaHca.
Pewams 3a1aun Ha MpUMEHEHNE
ypaBHEHHS TEIIOBOTO OanaHca
Onepupoeams nonsimusmu: 1aBICHUE,
0o0BeM, TeMIIEpaTypa, KOJTUIECTBO
BEIIIECTBA, UJCAILHBIN Ia3.

Ymemy 3anuceiBaTh ypaBHEHUE
Menneneera—Kitaneiposa,
(bopMyTHpOBaTh TA30BbIE 3aKOHBI,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamb yCTpONCTBO U NPUHIUI paOOTHI
ra3oBOro TepMOMETpa.

IIpusooums npumepsl NOBEACHUS raza
IIpU U3MEHEHUU €ro JaBlieHUs, 00beMa,

TEMIEPATYPHL.
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2.3.

DddexTuBHBIN
Kod(pbunmreHT
KECTKOCTH CHUCTEMBI.
Onpenenenue Moaymist
KOnra nposonoku

C TIOMOIIBIO phIYara.
Omnpenenenue npeaena
ynpyrou aedopmaruu
(TIpaKkTUKYM)

JledbopMmanuu TBEpAOTO Tea.
Pactsxenue u cxxatue. Moayib
FOnra. Ynopyrue u Heynpyrue
nedopmarmu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT cujibl OTHOCUTEIIBHO OCH
BpamieHus. [lnedo cumel. YcimoBus

paBHOBECHS TBEPAOTO Tena. Peryar

Ilpumensams MTUHEUKY U CEKYHIIOMED.
Onpedensams TEMIIEPATYPY U TaBICHUE
UJEAJBbHOTO ra3a Mo pe3yiapTaTaM
OTIBITOB C CAMOJIEJIbHBIM Ia30BbIM
TEPMOMETPOM.

Hcnonvzoeams MUHENKY

Y CaMOJIeTIbHBIN ra30BbIi TEPMOMETD.
Yemanasnusams 63aumocenzu

MEXK/Ty BHCIITHUMHU U BHYTPEHHUMU
MakponapameTpaMu
TEPMOANHAMHUYECKON CUCTEMBI.
Pewams 3anaun Ha npUMEHEHNE
ypaBHeHUs1 MeHneneeBa—Knamnenpona
Onepuposamuv nouamusmu. yIpyrue
U Heynpyrue aedopmanum,

npenen ynpyrou aedopmaiuu,
Moxaysb FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILEHNUS, [IJIEH0
CUJIBIL, pbIYar.

Ymemsv popmynupoBaTh 3akoH ['yka
JUTs TeopMaIiii pacTsKEHUS
OJTHOPOZHOTO CTEP>KHSI C MOCTOSTHHBIM

IMOIICPCYHBIM CCUHCHUCM, YCIIOBUC
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paBHOBECHs a0COJIFOTHO TBEPOTO Tea,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

U HEYIIpYyTruXx aedopmaryii, MaTeprasos
C pa3MuHBIMH MoysisiMu FOHTa.
Ipumensamo 3axoH I 'yka s pacuera
nedhopMaIii pacTsHKEHUS MTPOBOJIOKH.
HUccrneoosamsv 3aBUCUMOCTH YAJIMHEHUS
MIPOBOJIOKHU OT BEJIMYUHBI
pacTsITUBAIOIIECH €€ CUIIbI

U UHMepNPemupo8ams

MOJIYYE€HHBIE PE3yJIbTaThI,

B TOM YHCJIE JIs OTIpE/IeNICHUs Tpeiera
yapyrou aedopmaruu.

Onpeodenams monyabs KOHra npoBoioku
HA OCHOBaHWU PE3YJIbTATOB OMBITOB

M0 PACTSKEHUIO TTPOBOJIOKHU

C TIOMOTIIBIO PA3TMYHBIX 110 BEJTMYNHE
CHJI, OIICHUBATh a0COTIOTHYIO

¥ OTHOCHUTEIIBHYIO IMOTPEITHOCTh

n3MepeHHoro Mmoayins FOHra.
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2.4,

N3mepenue

ko3¢ durenTa
OBEPXHOCTHOT'O
HATSHKEHHUS] METOJIOM

OTpbIBa (IIPAKTUKYM )

[ToBepXHOCTHOE HATSKEHUE.
Kosddurment noBepxHOoCTHOTO
HaTskeHUs. Criia MoBEpXHOCTHOTO
HaTsDKeHus. Kanusipabie
sBneHus. [laBnenue

0]l UCKPUBJIEHHON MTOBEPXHOCTHIO

xunkoctu. Gopmyna Jlammaca

Hcnonvzosams HEPABHOILIEYUI pblyar
JUTSl YBETTUYEHUS CUJIbl U TIEPEMEILICHHUS.
Pewamy 3a1aun Ha IpUMEHEHHE 3aKOHA
I'yka nos pacuera pacTsyKEHUA

U CKaTHsI CTepKHEN

Onepupoeamv NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

K03 (PUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS, KallUJUTSIPHbBIE SIBIICHUS.
Ymems 3anuceiBaTh HOPMYITY AJI CUITBI
MOBEPXHOCTHOTO HATSHKEHHUS, POPMYITY
Jlannaca 1u1s onpeiesieHNsl TaBiIeHUs
M0J1 UICKPUBJIEHHOW MMOBEPXHOCTHIO
KHUIKOCTH, COOMPATH
AKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
SABJICHUN U KAIWUISIPHBIX SIBJICHUM.
Ilpumensams METOA OTPHIBA PAMKH

OT MTOBEPXHOCTH >KMJIKOCTH

ISl u3MepeHust ko3 duimenTa
MOBEPXHOCTHOT'O HATSYKEHUS HKUIAKOCTH.

Hccrneoosams 3aBUCUMOCTD BETUYNHBI

43



2.5.1. OmnpeneneHue TOUKU

pOCHI (TPAKTHKYM )

HacepllienHpie 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas1 3aBUCUMOCTD
IJIOTHOCTHU U JTABJICHUS
HAaCBIILIEHHOT O T1apa

OT TEMIIEPATYPHI,

WX HE3aBUCUMOCTH OT 00beEMa

CHWJIBI, HEOOXOUMOM JIJIsl OTphIBA

OT MOBEPXHOCTH BOJIbI TPOBOJIOYHOM
paMKH, OT ee mepuMeTpa

U UHMepnNpemupo8ams pe3yJIbTaTbl
MIPOBEJICHHBIX U3MEPEHUI.

Onpeodenamsb KodPhULIMEHT

MMOBCPXHOCTHOT'O HATAXKCHUA JKUAKOCTHU

0 pe3yJbTaTaM MPOBEACHHBIX
W3MEPEHUH, OIICHUBATh a0COTIOTHYIO
1 OTHOCUTEJIbHYIO TOTPEITHOCTh
M3MEPEHHOUN BEJIMUUHBI.
Hcnonvzoeams pbluar i CO3JaHUS
CHUIBI 3aJaHHOM BEJIMYMHEL.

Pewams 3anaun Ha TpUMEHEHUE
(bOopMYJIIBI 111 CUJTBI TIOBEPXHOCTHOT'O
HaTsoKeHHs U Gopmyitel Jlamiaca
Onepuposams NOHAMUAMU:
HACBIIICHHBIN U HEHACBIIICHHBIN Hap,
BJI&XKHOCTh BO3/yXa, aOCOIOTHAS

1 OTHOCHUTEJIbHAS BIA)KHOCTb.

Ymems xauecTBEeHHO ONUCHIBATH

3aBUCHUMOCTD INIOTHOCTH U JaBJICHUA
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HACBIIIEHHOT O N1apa. BiiaxxHOCTh
BO3/1yxa. AOGCOIIOTHAs

N OTHOCUTCIIbHAA BIIAKHOCTH

HACBIIIICHHOTO TIapa OT TEMITePaTyphl,
UX HE3aBUCUMOCTh OT 00beMa
HACBIILIEHHOT'0 1apa, coOupaTh
AKCTIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepwvl HACHIILIEHHOTO
Y HEHACBHIIIEHHOTO Tapa.
HUccrneoosamy niporiecc BbINAICHUS
POCHI TIPY TTOHM)KCHUH TEMITEPATyPhI
BJIQ)KHOTO BO3/1yXa

U UHmMepnpemuposams TOTy4EHHbIE
pE3yNIbTATHI.

Onpeodensimb 110 IOTYYEHHBIM
HKCIIEPUMEHTATBHBIM JAHHBIM
TEeMIIepaTypy TOUYKY POCHI, U 3aTEM,
C TIOMOIIbIO TaOJIUIIBI 32aBUCUMOCTHU
JTaBJICHUS HACBIIIEHHOTO Mapa BOJIbI
OT TEMIIEpPaTypbl, OTHOCUTEIBbHYIO
BJIQXKHOCTDH BO3/IyXa, a TAKXKE
a0COJIOTHBIC U OTHOCHUTEIbHBIC
MOTPENTHOCTH ITUX BETUYHH.
Hcnonvzosams TEPMOMETP.

Pewams 3a1a4u Ha BEIYUCIICHUE
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2.5.2. 3HaAKOMCTBO
C DIIEKTPUYECKUM
KOHJICHCATOPOM

(MpakTHKyM)

DIIEKTPUUYECKUI 3apsi/I.
DIIEKTPUUYECKOE TOJIE.
HanpsikeHHOCTh 1 MOTeHIHAI
3JIEKTPUYECKOTO NoJist. PazHOCTH
MOTEHIINATIOB U HAPSIKEHHUE.
N3Mmepenune HanpsiKeHuUs.
BonwsrmeTtp. Konaencarop.
DIJIEKTPOEMKOCTh KOHEHCATOPA.
[TapannensHOE

1 MTOCJIEJOBATEIBHOE COCINHECHNE

KOHIACHCATOPOB

a0COJIIOTHOM M OTHOCHUTEIBHOU
BJIQYKHOCTH

Onepuposams NOHAMUAMU:
DIICKTPUYECKHH 3apsl, SIEKTPUICCKOEC
T0JIe, HANIPSHKCHHOCTD U MTOTCHITHAIT
AJIEKTPUYECKOTO TOJISI, pa3HOCTh
MOTCHIIMAJIOB U HANPSOKCHHE,
KOHJICHCATOP, AJICKTPOEMKOCTh
KOHJICHCATOpa.

Ymems BBIUNCIATH 3aps]] KOHACHCATOPA
TI0 €r0 JICKTPOSMKOCTH

Y HAIPSOKEHUIO, TPUMEHSATH (DOPMYJIbI
JUTSL pacyeTa 3JICKTPOSMKOCTH

IIPH TTOCJICIOBATEILHOM

U MMapajuIeIbHOM COSTUHECHUN
KOHJICHCATOPOB, COOMPAThH
AIEKTPUUYCCKYIO IICTIb.

Ilpusooums npumepwl
MIOCJICIOBATEIILHOTO M TTApaJUICIIBHOTO
COCIMHEHUS KOHJICHCATOPOB.
Hccneoosams 3aBUCUMOCTD

HAIIPAXKCHUS Ha KOHACHCATOPEC
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Hroro no pazaeny
Pazjien 3. DiiekTpoAMHAMMKA.
3.1. U3ydenwme mporiecca

paspAaKH KOHACHCATOPpAa

(TpaKkTUKYM )

DNEeKTPUYECKUI 3apsi.
DIIEKTPUUYECKOE TTOJIE.
HanpskeHHOCTh U MOTEHIMA
AJIEKTPUUECKOTro noJisi. Pa3HOCTH
MMOTCHIIUAIIOB U HAIIPSIKECHUE.
OJIC ncrounuka toka. 3mepenne

HanpspkeHus. BoapTmeTp.

OT €ro 3JIEKTPOEMKOCTH
U UHMepnpemupos8ams pe3ybTaTbl
ATOrO HKCIEPUMEHTA.

Onpeodensamb OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEN JBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSAM HAIPSOKCHUS HA HUX,
OLICHUBATh A0COIOTHBIE

Y OTHOCHUTEJIbHBIC TIOTPEITHOCTH
U3MEPSEMBIX BEJIMYHH.
Hcnonvzoeams BOIBTMETD.
Pewams 3a1aun Ha coeIMHEHNE

KOHICHCATOPOB

Onepuposamv NOHAMUAMU
AIEKTPUYECKUH 3apsil, SIEKTPUIECKOE
1oJIe, HAMPSHKEHHOCTh M TTOTEHIIHAI
AIEKTPUYECKOTO TOJIs, Pa3HOCTh
MOTEHIINATIOB U HAMPSIKEHUE,

OJ1C uctouHuKa TOKa, KOHJIEHCATOD,

QJICKTPOCMKOCTb KOHACHCATOPA,
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Konnencartop. 1€KTpoeMKOCTb
KOHJIEHCATOpa. DIEKTPUUECKOE
conpoTuBiieHUE. 3akoH OMma

JUISL TIOJTHOM (3aMKHYTOM)
BJIEKTPUYECKOM LIETIH.
KonpaencaTtop B 11enu moCTOSIHHOTO

TOKa

AIIEKTPUUYECKOE COMPOTUBIICHUE.
Ymemwv popmynupoBath 3akon Oma
TS TIOJTHOM (3aMKHYTOM )
AIIEKTPUYCCKOMN TIETTH, BBIYUCIIATH
3aps]l KOHJeHcaTopa

0 €ro 3JEKTPOEMKOCTH

U HaNPSDKCHHIO, COOUPATH
AIIEKTPUUECKYIO 1IETIb.

IIpusooums npumepsvl TOBEICHUS
KOHJIEHCATOpa, BKJIIOUYEHHOTO B IIETIh
MOCTOSIHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHUCHUMOCTHU CUJIbI TOKA OT BPEMEHH
IIPH pa3psiIKe KOHIEHCATOpa

4yepe3 pe3ucTop.

Cmpoumbs TpaK 3aBUCUIMOCTH CHJTBI
TOKa OT BPEMEHHU TP Pa3PSIIKE
KOHJIEHCATOpa 4epe3 pe3ucTop.
Ilpumensme IpaBUIa TOCTPOCHHUS
rpadKOB 3aBUCUMOCTEH (PU3NUECKUX

BEJIMYMH APYT OT APYra.

Hccnedosams 3aBUCUMOCTD CHITBI TOKA

48



3.2.

Onpenenenue
YACIBHOTO

COIIPOTHUBJICHUA

Cuina toka. Hanpsbxenue. 3akoH
Oma 151 ydacTka IeTH.

3J’I€KTpI/IquKOe COIMPOTHUBJICHUC.

OT BPEMEHU TIPU pa3psiike
KOHJICHCATOpa Yepe3 pe3ucTop

U UHMEPNPemupo8ams Ty
3aBHCHMOCTb.

Onpeodensimp dAEKTPOEMKOCTb
KOHJICHCATOpa,

BbIpAXKas €€ Yepe3 yriioBou

ko3 PUIMEHT KacaTenbHOM K rpaduKy
3aBHCHMOCTH CHJIBI TOKA Pa3psiIKH
KOHJIEHCaTOpa OT BpeMEHH,
OLICHUBATh a0COIIOTHYIO

¥ OTHOCHUTEIIbHYIO TOTPEIIHOCTD
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHI0MED.

Yemanaenusams 63aumocesszu.
Pewams xauecTBEHHBIE 3a/1a4H

0 KOHJIEHCATOpaXx, BKJIIOYEHHBIX B LIEMb
MOCTOSIHHOTO TOKa

Onepuposamv NOHAMUAMU

cHJia TOKa, HalpsKEHUeE,

QICKTPHUICCKOC COIIPOTHUBIICHUC,
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MaTepHala IpOBOJIOKU

(MpakTUKyM)

3aBUCHMOCTb CONIPOTHUBIICHUS
OJIHOPOJIHOTO MPOBOJHHUKA

OT €ro JUTMHBI U TJI0IAIN
IIONIEPEYHOr0 CEYEHHUs. Y IEIBbHOE

COIMPOTHUBJICHUC BCIICCTBA

yII€IbHOE CONPOTUBIIEHUE
BELIECTBA.

Ymemwv popmynupoats 3akoH Oma
JUTSL yJacTKa IETH, 3aIUChIBATh
dbopmyiy aJist 3aBUCUMOCTH
CONPOTHUBJICHUS] OJTHOPOIHOTO
MIPOBOHUKA OT €TO JUTUHBI

Y TUTOIIA/IU TTOTIEPEYHOTO CCUCHMUS,
coOupaTh IEKTPUUYECKYIO 1IETIb.
IIpusooums npumepwvl BEECTB

C pa3JIMYHBIM yJEIbHBIM
COTIPOTUBJICHUEM.

Ipumensames METOZT UBMEPEHUS

MaJIbIX DJIEKTPUUECKUX
COITPOTHUBJICHUH.

Hccneoosamsv 3aBUCUMOCTH
HATPSHKCHHSI MEXTy KOHIIAMH OTpe3Ka
MIPOBOJIOKH OT JUTMHBI 3TOTO OTPE3Ka

U UHMepnNpemupo8ams pe3yabTaThl
MIPOBEICHHBIX U3MEPECHHH, BBIYUCIISITh
AIIEKTPUUECKOE COMMPOTHUBIICHUE OTPE3Ka

IIPOBOJIOKH I10 UBMCPCHHBIM 3HAYCHUAM
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3.3.

Nzmepenne
BOJIBT-aMIIEPHOU
XapaKTEPUCTUKHU

MOJIYNIPOBOIHUKOBOTO

nuona (MpakTUKYM)

[MonympoBoauuku. CoOCcTBEHHAS
Y IIPUMECHAsI TPOBOJIUMOCTD
MOJIYIIPOBOJAHUKOB.

CaoiicTBa p-n-nepexona.

[1omynpOBOAHUKOBBIN U0/

CUJIBI TOKA U HANPSHKEHUS.
Onpedensams yaenbHOE CONMPOTUBIICHHE
Martepuasa IMPOBOJIOKH MO U3BECTHBIM
JUTUHE, TUAMETPy U CONPOTUBIICHUIO,
OIICHUBATh A0COTIOTHYIO
Y OTHOCUTEJIbHYIO TIOTPEITHOCTh
YACJIBHOTO COMPOTHUBIICHHUS.
Hcnonvzosams MyJIbTUMETP B peKUMaX
BOJIbTMETPA U aMIIEpMETpa, TUHEHKY,
MHUKPOMETP.
Pewams 3anaun Ha 3akoH Oma
JUISl y4acTKa LENU U Ha 3aBUCUMOCTh
CONPOTHUBIICHHS OTPE3KA IPOBOJIOKH
OT €ro XapaKTepUCTHK
Onepupogams NOHAMUAMU:
MOJIYIIPOBOAHUK, COOCTBEHHAs
Y IPUMECHAsI IPOBOJUMOCTb,
p-N-niepexo, MOIyIIPOBOIHUKOBBIN
JTUO/I.
Ymemwv 00BACHITH IPUPOTY
COOCTBEHHOU U MPUMECHOMU
MIPOBOJIMMOCTH, CBOMCTBA
p-N-niepexoja, IPUHIUI ACHCTBUS
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NOJIYIPOBOAHUKOBOTO TMO/1A,

ero GyHKIMOHUPOBAHUE

IIPU BKJIIOYEHUH B AJIEKTPUUECKYIO LIENb
MOCTOSIHHOT'O TOKa B IIPSIMOM

U B 00OpaTHOM HamnpaBJICHUH, COOUPAThH
AIIEKTPUUYECKYIO 11ETIb, YNTATh
MapKHPOBKY MOJIYITPOBOJHUKOBOT'O
Mo/1a.

IIpusooums npumepsbl UCTIOTB30BAHUS
MOJIYIPOBOJHUKOBOTO AHO/IA

B DJIEKTPUUECKHX IETISX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHUCUMOCTHU CUJIbI TOKA, TEKYIIIETO
yepe3 MOoIyNPOBOIHUKOBBINA TUOI,

OT TMO/IAHHOT'O Ha HErO HAIPSKEHUSI.
Cmpoumbs SKCTIEPUMEHTATBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) moymipoBOAHHKOBOTO JTHO/IA
IIPY €T0 BKJIIFOYEHHUH B SJIEKTPUUYECKYIO
LENb NOCTOSSHHOI'O TOKA B IIPSIMOM

1 B 00paTHOM HaIpaBIICHUU.
IIpumensims IpaBUIIa MOCTPOCHHUS

rpauKOB 3aBUCUMOCTEN PU3NUECKUX
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Hroro no pazneny
OBUIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME

34

BEJIMYHH JIPYT OT JIpyra.
HUccneoosams BAX

MOJIYIIPOBOAHUKOBOTO IMO/A,
BKJIFOUEHHOTO B IIENb MOCTOSHHOTO TOKA
B IIPSIMOM U B OOpaTHOM HarpaBiIeHUU
U UHMepNPemupo8ams

3Ty 3aBUCUMOCTb.

Onpeodensamb dNEKTPUIECKOE
CONPOTUBIICHHUE TTOTYIPOBOIHUKOBOTO
JIM0J1a TIPU TaHHOM 3HAYCHUU
HaMPsHKEHUsI, OIIEHUBATh a0COIIOTHYIO
Y OTHOCHUTEJIBHYIO MTOTPEIIHOCTh

9TOU (PU3UUECKON BEIIMYHMHBI.
Hcnonvzoeams BOTBTMETP, aMIIEPMETP,
MEPEMEHHBIA PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JUO/.
Pewams 3a1aun Ha 1NN TOCTOSIHHOTO
TOKa MPU HAJMYUU B HUX UJCATBHOTO

Juoaa
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11 KJIACC

HaumenoBaunue
No KomnnuecTtBo
pa3aesnoB U TEM [IporpammHoe conepxanue
/1 YacoB
y4eOHOI0 MpeMeTa

Pa3nen 1. DnexkTtpoamnammnka

1.1. Ormenka BEIHYUHEI 2 MarnautHoe nosne. Bektop
TOPU30HTAIIBHON MarHuTHOM uHAyKuuu. [Ipunnun
COCTAaBJISIOLICH CyNEPIO3UIMN MAarHUTHBIX TOJICH.
MAarHUTHOU MHIYKIIUU JIMvHUY MarHUTHOW UHIYKIAH.
MarduTHOI'O MOJIs MarsurtHoe 1oje KaTylKu
3emiu (IPaKTUKYM) C TOKOM

XapakTepuCTUKA 1€ITETbHOCTH

oOy4Jaromuxcs

Onepupoeamb noHAmMuAMU. MAarHuTHOC

10JIe, BEKTOP MarHUTHOW WHIYKITUH,
JUHUU MarHUTHOW WHIYKITUH.
Ymems hopMyIMpOBaTh MPUHITHIT
CYIEPIO3UIIMA MarHUTHBIX TOJICH,
U300pakaTh TMHUM UHIYKIIHH
MarHUTHOTO MOJISI KATYIIKU C TOKOM,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUPOTHBIX
OOBEKTOB M TEXHUYECKUX YCTPOUCTB,
SBIISIOIINXCS UCTOYHHUKAMU
MOCTOSTHHOTO MarHUTHOTO TIOJIS.
Ipumernssme TPUHIIAT CYTIEPIIO3UITIH
MAarHUTHBIX MOJICH.

HUccnedosamv IpOCTPAaHCTBEHHYIO

OpHUCHTAUIO BEKTOPA MHAYKIINH
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MAarHUTHOTO TOJIsI, CO3/1aBa€MOr0

Ha OCH COJICHOMIa TIPU CYNEPIIO3ULIUU
MarHUTHOTO MOJIst 3€MJIU U MarHUTHOTO
MOJIsl COJICHOU 14, B 3aBUCUMOCTH

OT CHJIBI TOKa B BUTKAaX COJICHOMA

U UHMepnpemupos8ams TIOJTyYCHHbIC
pe3yJIbTaThI.

Onpedensms 1O pe3ysibTaTam
MPOBEJICHHOTO YKCTIEPUMEHTA MOy b
TOPU30HTAIIBHON COCTAaBIISIOLIEH
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJs 3EMJIU, OLICHUBATh
a0COJIFOTHYIO U OTHOCHTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOM (PU3HIECKOM
BEJINYUHBI.
Hcnonvzosams xoMnac, COJICHOU],
71a60paTOPHBIA OJOK MUTAHUS,
TPAHCIIOPTHP.
Pewams 3anaun Ha npUMeHEHUE
MPUHIHUIIA CYNIEPIO3ULIMN MAarHUTHBIX

oJIEN
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1.2.

N3mepenne
3aBUCUMOCTHU BEJIUYUHBI
MAarHUTHON MHIYKLUH
MAarHUTHOTI'O MOJIS
MAar"HuTa OT PacCTOSHUSA

(MpakTHKyM)

MarunurtHoe nosie. Bektop
MarHMTHOM MHIAYKUUHU. JInHUN
MAarHMTHOW MHAYKIMUA. MarautHoe

ITOJIC IIOCTOAHHOT'O MarHuTa

Onepuposams noHAMUAMU: MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHAYKIIHH,
JVMHUA MAarHUTHON MHIYKITHH.

Ymems n300paxaTs IMHUA UHIYKUIUN
MarHUTHOTO MOJIsI TOCTOSIHHOTO
MarHuTa, cooupartb
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB M TEXHUYECKUX YCTPOUCTB,
SBJISFOLINXCSA HCTOUHUKAMHU
HOCTOSTHHOT'O MarHUTHOTO MOJISI.
Ilpumensams cmapTdoH

C MpeAYCTaHOBJIECHHBIM IPOrPaMMHBIM
obecrieueHueM 1Ji U3MEpPEHUs
BEJIMYMHBI MAarHUTHOTO TOJIs, paBuja
OCTpOEHUs TpauKOB 3aBUCUMOCTEH
(bu3nyecKux BEIUYUH APYT OT Apyra.
Hccneoosams 3aBUCUMOCTD BEJTMUNHBI
MarHUTHOM MHAYKIIMM MarHUTHOTO
MOJISl TOCTOSIHHOT'O MarHuTa

Ha €ro NPOAOJIBHON OCH CHMMETPUU

OT paCCTOAHHNA MCXKAY HCHTPOM
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1.3.

Habnronnenue
MAarHUTHOT'O

rEcTepe3nca

(TIpaKkTUKYM)

MarunutHoe noJsie. Bexktop
MAarHMTHOW MHAYKIUU. JIMHUM
MAarHUTHOW MHAYKIIMUA. MarauTHoe
M0JI€ KaTYIIKH C MTOCTOSIHHBIM

TOKOM. MarumuTHoOE 1oJie

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHMepnpemupo8ams MOJTyYECHHbIC
pe3yJIbTaTHI.

Cmpoumbs 3KCTIEpUMEHTANTBHO Tpadux
3aBUCUMOCTH MOJYJII MArHUTHOU
WHYKIIMA MAarHUTHOTO TIOJISI
MOCTOSIHHOTO MarHuTa

Ha €ro MpoJ0JbHON OCU CUMMETPHUHU
OT PACCTOSTHUSI MEK]1y LIEHTPOM
MarHuTa U TOYKOU U3MEPEHUIN

(c yueTom abCOTIOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYUH).
Hcnonvzosams TMITMHIPUYECKUN
MOCTOSIHHBI MarHuT, JINHEWKY.
Pewams 3anaun Ha IpUMEHEHUE
MPUHIUIIA CYNEPIO3ULIMN MAarHUTHBIX
noJeu

Onepuposams noHsmusMuU: MarHUTHOE
10Jie, BEKTOP MarHUTHON UHIYKLIHH,
JIMHUY MAarHUTHOW UHAYKIUU,
(beppoMarHeTuK, MarHUTHBIH

THCTEPE3HC.

57



B BelecTse. DeppoMarHeTuku.

MarHuTHbIN TUCTEPE3UC

Ymems n300paxkaTh IMHUA WHIYKITAN
MarHUTHOTO TTOJISI KATYIIKH

C IIOCTOSIHHBIM TOKOM, OOBSICHSATH
ABJIEHUA (peppoMarueTuzma

¥ MarHUTHOTO TUCTEpE3nca, COOMpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepvi MaTepuaoB,
obnanarmux GeppoMarHuTHEIMU
CBOMCTBAMHM.

Ilpumensams cmapTdoH

C TIPEAYCTAHOBIICHHBIM MPOTPAMMHBIM
obOecrieueHrEM JIJIsl U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO TOJIs, TIpaBUJia
MOCTPOCHHMS TpapUKOB 3aBHCUMOCTEMN
(bU3UYECKUX BEJIMUUH JIPYT OT ApyTa.
Hccneoosams 3aBUCHMOCTD BEJIUYUHBI
MarHATHON WHIYKIIMH MarHATHOTO
OJIsI BOJTM3U TOPIIA KaTYIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOMU

Ha (heppOMArHUTHBIN CEP/ICUHHK,

OT CHJIBI ITPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKaA U UHmepnpemupoeanib
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1.4

N3ydenne paboTsl
DJIEKTPOJIBUTATEIIS
U JIMHAMO-MAIITUHBI

(gacTh 1) (mexims)

[TocTostHHBIN TOK, cuiIa AMmepa
(ee HampaBiIeHUE U MOAYJIb),
AJIEKTPOJIBUTATEIb IOCTOSTHHOTO
TOKa, JUHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

MOJTyYEHHBIE PE3yIbTAThI
KaK HaOJII0/ICHHEe MarHUTHOTO
THCTEpe3uca.

Cmpoumbs SKCTIEPUMEHTATBHO IpapuK
3aBUCUMOCTH MOYJISi MArHUTHOM
WHIYKITUM MAarHATHOTO TIOJIST KaTYIIIKH
¢ peppOMarHUTHBIM CEPJICUHUKOM

OT CWJIBI MPOTEKAOIIET0 Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOIOTHBIX
MOTPENTHOCTEN U3MEPEHHBIX
(bUBUIECKUX BEITUYUH).
Hcnonvzosams 1ab0OpaTOPHBIMA
MCTOYHUK MUTAHUS

Onepuposams noHAMUAMU: CUATIA
Amrepa, 3JeKTPOABUTaATElb,
JTMHAMO-MAIIIUHA.

Ymems onipenenstb MOAYIb

Y HaIpaBJICHHUE CUJIBI AMTiepa.

3nams ucTOPUIO N300PETEHUS
DIIEKTPOJABUTATEIIS

Y COBEPIICHCTBOBAHUS

€ro KOHCTPYKIIMH, YCTPOMCTBO
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1.5.

N3ydenne paboOTHI
DJIEKTPOJIBUTATEIIS
Y TMHAMO-MAaIINHbBI

(gacTh 2) (MpaKTHKyM)

[TocTostHHBIN TOK, cuiIa AMmepa
(ee HampaBiIeHUE U MOAYJIb),
AIIEKTPOJIBUTATENb TOCTOSIHHOTO
TOKa, JUHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

Y IIPUHIUII JEUCTBUSA
AIIEKTPOJABUIATENA IIOCTOSHHOTO TOKA
Y TUHAMO-MAaIlVHBI.

IIpueooums npumepsvi IPUMEHEHUSI
AIEKTPOJABUIATENSA ITIOCTOSHHOTO TOKA
Y TUHAMO-MAaIlIVHBI.

Onpedensame HapaBIICHUE BPAILICHUS

AKOPA JICKTPOABUTATCIIA IIPU 3a/ITaHHOM

HaIPaBJICHUH TPOTCKAHHMS
AIIEKTPUIECKOTO TOKa B 0OMOTKaX
CTaHHHBI.

Pewams 3a1aum 0 37IEKTPOBUTATETIC
TIOCTOSTHHOTO TOKa M TUHAMO-MAIITHHE
Onepuposams noHAMUAMU: CUATIA
Awmriepa, 2JIeKTPOIBUTATEIb, JHHAMO-
MaIiuHa.

Ymems onipenenstb MOAYIb

Y HAIIPaBJICHUE CUITBI AMIepa,
coOMpaTh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpuooums npumepsi IPUMEHEHUS

QICKTPOABUTATCIIA ITIOCTOAHHOI'O TOKA
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Uroro no pazneny

10

U IMHAMO-MaIlIUHBI.

Ipumensme TEOPETUUECKUE CBEACHUS
00 AJEKTpOABUTATENE TOCTOSIHHOTO
TOKa ¥ O TUHAMO-MAIlluHE

JUTs1 0OBbSICHEHUS IPOBOIUMOTO
HKCIIEPUMEHTA.

HUccnedoosams 1B 3aBUCUMOCTH:

1) cusbl TOKa, BhIpabaThIBACMOM
reHepaToOpoM, OT BETMYMHBI MOMEHTA
CHJIBI, IPUJIOKEHHOTO K €T0 Baly;

2) BeJTMYMHBI HATIPSDKEHHUS, TOJJAHHOTO
Ha 3JIEKTPOJBUTATENb,

OT YaCTOTHI €T0 BpallleHUs

U MEXaHWYECKOW Harpy3KkH ero Baja
U UHMEpPNPemuposams MOITy4CHHbIE
pE3yJIbTATHI.

Hcnonvzoeams 31EKTPOMOTOD,
71a00paTOPHBIA HCTOYHUK MTUTAHUSA,

peocTar, MyJIbTUMETP
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Paznen 2. Kosie0anus v BOJIHBI.

2.1.

N3yyeHnue 3aBucuMocTu
nepuojaa KojieobaHui
JINTHEVKU

Ha UIMHIAPUIECKOMN
MTOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (IPAKTHUKYM)

lMapmonunueckue KonedbaHusl.

X kmHEeMaTHyeckoe,
JTUHAMUYCCKOE U DHEPTETHIECKOE
onucanwue. [lepuon u yactora
koseOanuii. [lepron Mambix
CBOOO/THBIX KOJIEOAHUI

MaTEMAaTH4YCCKOI'oO MasiTHHUKaA

Onepuposamv NOHAMUAMU:
rapMOHHYECKHE KoJieOaHus,

MEePUOJI U YaCTOTa KoJIeOaHUIA.

Ymems 3aniuchiBaTh

Y UHTEPIPETUPOBATh YPAaBHCHUE
TapMOHHYECKUX KOJICOAHUH, TPUMEHSTh
3aKOH COXPAHCHHS YHEPTHUH

JUIS1 KOJieOaTeIbHBIX MPOIECCOB,
coOHMpaTh SKCIIEPUMEHTAIbHYIO
YCTAHOBKY, OOBSICHATH POJIb MAJIOCTH
aMILTUTY/IBI KOJICOAHMIA.

Ilpusooums npumepol KoaeOaTEITBLHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHMOCTH IepUOIa KoJIeOaHUA
JMHEWKU Ha TWJIMHIPUYECKON
MMOBEPXHOCTH OT pajinyca €€ KPUBU3HBI.
Hccneoosams 3aBUCUMOCTH TIepHOia
KoJIeOaHUHN JTUHEUKH

Ha MWJINHAPUYECKON MOBEPXHOCTH

OT pagnuyca €€ KPUBU3HBI
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2.2.

N3yuenue 3aBUCUMOCTH

aMIUTMTY 16l KOJIeOaHUMH

["apmoHnueckue KonebdaHus.

AMIunTyaa, nepuoa U 4actota

U unmepnpemupo8ams OTyIYECHHYIO
3aBHCHUMOCTb.

Cmpoums rpaduK 3aBUCUMOCTH
nepuo/ia KojieOaHui JIMHEKU

Ha [WJIUHAPUYECKON TTOBEPXHOCTH
OT pajinyca €¢ KpUBU3HBI

N JIMHCAPU30BBIBATb 3TY 3aBUCUMOCTD

(c yueTom aOCONIOTHBIX MOTPEIIHOCTEN

U3MEPSAEMBIX (PU3MYECKUX BEJTUYHUH ).
IIpumensams ipaBUiIa OCTPOCHUS
rpauKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYUH JPYT OT JIpyTa.
Hcnonvzoeams TUHENKY, CEKYHIOMED.
Yemanasnusams 63aumocesnzu
MEXKy KHHEMaTUYECKUM,
JTAHAMAYECKUM U SJHEPTreTUYECKUM
ONMCAaHUEM FAPMOHUYECKUX
KoJIeOaHMUI.

Pewams 3anaun Ha rapMOHUYECKHE
KoJie0aHus

Onepupoeamv NOHAMUAMU:

rapMOHHYECKHUE KojaeOaHus,
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NPYXKHHHOTO MasTHUKA
OT BpEMEHU

(mpakTUKyM)

KOJIeOaHUIA.
[ToHsATHE O 3aTyXarOIUX

KOJICOaAHUIX.

aMIUTUTY/1a, TIEPUOJ M YacTOTa
KoJieOaHul, 3aTyXaHue KoJeOaHuH.
Ymems 00BSACHATD 3aTyXaroume
Kosie0aTeabHbIe MPOIECCHI C TO3ULUI
3aKOHA U3MEHEHUS] MEXaHUIEeCKOU
HHEPruu, coOUpaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepsbl 3aTyXarOMUX
KoJ1e0aTenbHbIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTHU aMILTUTY/IbI KOJeOaHuii
NPYXUHHOTO MasgTHUKA OT BPEMEHU
IPY HAJIMYUU 3aTyXaHUS.

Cmpoums TpaduK 3aBUCUMOCTH
aMIUTATYbI 3aTYXaIOUUX KoJleOaHu
MasiTHHKAa BPEMEHU U JINHEAPU30BhIBATDH
3Ty 3aBUCUMOCTH (C y4eTOM
a0COIOTHBIX TTOTPENTHOCTEH
U3MepSIeMBbIX (PU3NUECKUX BEJIHUNH).
Ilpumename ipaBUIia IOCTPOCHUS

rpa kOB 3aBUCUMOCTEHN (PU3HUECKIX

BEJIMYMH APYT OT JIpyra.
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2.3.

N3mepeHne akTUBHOTO
Y PEAKTUBHOTO
COIPOTUBJICHUH
KaTyIIKU
VUHIYKTUBHOCTHU

(IpaKTUKYM)

[TepemeHHBIN TOK. AMIUTUTYAHOE U
JCUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA
u HanpsiokeHusi. CuHycouaanbHbINA
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP U KaTyIlKa
VHJYKTUBHOCTH B LIETIN
CHHYCOUJAJIBHOT'O ITIEPEMEHHOIO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE ¥ MHIYKTUBHOE)

COIIPOTHUBJICHHUC

Hccneoosamsb 3aBUCUMOCTD AMIUIATY 1B
3aTyXaroluX KojieOaHU MasiTHUKA

OT BPEMEHU U UHMEPNPEMUpo8amy
3Ty 3aBUCHUMOCTb.

Hcnonvzoeams IMHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
NepPEeMEHHBIN TOK, aMIUITUTYAHOE

U JICUCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA
W HaIpsDKEHUsI, CAHYCOUIalTbHBIN
NepeMEHHBINA TOK, aKTUBHOE,
pEaKkTUBHOE, EMKOCTHOE U MHAYKTHBHOE
COTIPOTHUBJICHHE.

Ymems 0OBSACHATH MIOBENICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTyIIKU
WHIYKTUBHOCTH, BKJIIOUYEHHBIX B LIETIb
CHUHYCOUJAJIBHOIO IEPEMEHHOTO TOKA,
coOupaTh IEKTPUUECKYIO LIETIh
(mocyienoBaTeNbHO COCTMHEHHBIC
PE3UCTOP U KATYLIKa UHAYKTUBHOCTH,
NOJIKJIFOYEHHBIE K TEHEPATOPY).
IIpusooums npumepvr TPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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NEPEMEHHOTO TOKa.

Dopmynuposams TUNIOTEZY O XapaKTEPe
3aBUCUMOCTH aMILTUTYIbl HAIIPSKCHHSI
Ha Pe3UCTOpe OT YaCTOTHI MOJJABAEMOTO
Ha BXOJI IIEITH TIEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTHTY/IbI.
Cmpoumb TpaduK 3aBUCUMOCTH
aMIUTATYbI HAIIPSKCHUS HA PE3UCTOPE
OT YaCTOTHI TI0/IaBa€MOT'0 Ha BXOJI LICTIH
NIEPEMEHHOTO HANPSHKEHUS TIOCTOSTHHOM
aAMIUTATYIBI (C yY4ETOM a0COTIOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(bU3UIECKUX BEITUYNH).

Ipumensims TipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYHH JIPYT OT ApyTa.

Hccneoosamsv 3aBUCUMOCTD aMILIATYIbI
HAMPSHKSHHS Ha Pe3UCTOPE OT YaCTOTHI
110/1aBa€MOT0 Ha BXOJI IICTIH
MIEPEMEHHOTO HATPSKEHUS TOCTOSTHHOM
aAMIUTATYIBI U UHMEPNPemuposams

IMOJTYUYCHHYIO 3aBUCUMOCTbD.
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2.4.1. BsBeneuue
B OKCIICPUMECHTAJIbHYIO

aKyCTUKY (JICKIIHS)

MexaHn4ecKue BOJIHBI, YCIOBUS
ux pacrpoctpanenus. [Tonepeunsie
U TIpoI0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacpoCTpaHEHUS U JJIMHA BOJIHBI.
OtpaxkeHue, NperoMJIICHHE,
uHTepdepeHnus u nudpaxius
BOJIH. 3BYK KaK ME€XaHH4YecKas
BosiHa. CKOpPOCTH 3BYKA.
['pomkocTs 3ByKa. BricoTa TOHAa.

O6epronbl. TeMOp 3ByKa

Onpeoensimb aKTUBHOE CONTPOTUBIICHUE
KAaTYIIKU UHIYKTUBHOCTH

(Mo HU3KOYACTOTHOM 00IacTH rpaduka)
Y UHIYKTUBHOCTB KATYIIIKU

(110 BEICOKOYACTOTHOM yacTu rpaduka).
HUcnonvszosamsb renepaTop HU3KOU
4acTOTHI, OCIIMILIOrpad Uik BOJILTMETP
MEPEMEHHOT0 HANPSHKEHUS.

Pewamu 3a1aun Ha 11eNM IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHJIEHCATOPAMHU
U KaTyIIKaMU WHIYKTUBHOCTH
Onepupogamv NOHAMUAMU:
MEeXaHH4YecKasi BOJIHA, TIEPUO/I,
4acToTa, CKOPOCTh PACIIPOCTPAHEHUS

U JJIMHA BOJIHBI, OTPAXKEHUE,
npesioMiIeHue, HHTephepeHITUs

U TUQPaKIus BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTbB, BEICOTa TOHA, 00EPTOH

1 TeMOp 3BYyKa.

Ymemsv 0OBACHITH pa3nuiyue MExXIy
MONEPEYHBIMU U TPOJOIBHBIMU

BOJIHAMMH.
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3namo HOpMYIIbL, CBA3BIBAIOLINE
CKOpPOCTb, IEPUOJI, YACTOTY U JIUHY
BOJIHBI, TPOCTEUIINE METOIbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsi 3BYKOB pa3HOU
I'POMKOCTH, BBICOTHI TOHA U TEMODa,
SABJICHUU OTPA’KEHUS, IPEITIOMIICHHUS,
uHTephepeHINHN U TU(PPAKIIUHA BOJHEI.
Onpedensims Ha CIyX 3BYKU BBICOKUX
Y HU3KHUX YaCTOT, TOHAIbHBIE 3BYKH
Y IIyMBI.

Pewamy 3a/1a4M O 3BYKOBBIX BOJIHAX

2.4.2. Ocmuinorpamma 1 [Iepuon, yactora, CKOpOCTH Onepupoeamv nNOHAMUSAMU: BBICOTA
U CTIEKTP TJIACHBIX pacupoCTpaHEeHMs U JJIMHA BOJIHBL.  TOHA, 00€PTOHBI, TEMOp 3BYKa, CIIEKTP
3BYKOB (IIPAKTUKYM ) CxopocTb 3ByKa. [ pOMKOCTB 3ByKa. = 3ByKa, OCIAJIIOTpaMMa.
BricoTa Tona. O6eptonsl. TeMOp Ymems 00BACHATD, Kakasi HHMOpMAITUS
3ByKa. CIeKkTp 3ByKa COJIEPKUTCS B OCLIIILIOTPAMME,

a Kakas B CIIEKTpe, cOOUpaTh
DKCIEPUMEHTAJIBHYI YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
MIPOLECCOB U TEXHUYECKUX YCTPOKUCTB,

KOTOPBIE TEHEPUPYIOT TOHAIBHBIE
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3BYKH U IIIyMbl, UX OCHIJIJIOTPaMM

U CIIEKTPOB.

Ilpumensams 1714 NONYy4EHUS
OCIIJIOTPaMM M CIIEKTPOB 3BYKOB
MEePCOHATBHBIN KOMITBIOTEP

C MUKpPO(OHOM MIIi cMapTHOH

C MPETyCTaHOBJIEHHBIM MTPOTPAMMHBIM
obOecrieueHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCHIMJIJIOTPAMM M CHIEKTPOB Pa3InYHBIX
3BYKOB.

HUccrneoosams ocMIIOrpaMMBbl

U CIIEKTPBI PA3TUYHBIX TITACHBIX
3BYKOB OJIM3KHX YaCTOT

U UHMepNpPemupo8ams U
OCIIMJIJIOTPAMMBI U CIIEKTPHI.
Onpedensams O OCHUILIOTpaMMaM

U CTIEKTPaM aMIUIATYIbI 3BYKOBBIX
BOJIH, YaCTOThI UX TOHOB U 00EPTOHOB,
OLICHUBATh a0COJIIOTHBIE

Y OTHOCUTEJIbHBIE MTOTPEIIHOCTH

HN3MCPCHHBIX (1)I/IBI/II-ICCKI/IX BCJINYHH.
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2.5.1. Crosune MexXaHUYECKUE

BOJTHBI (JICKITHS)

Crosiuast MeXaHHUECKasl BOJIHA
KaK CymMMa JBYX BOJIH, OCTYIITUX

B MPOTHUBOMOJIOKHBIX
HamnpasieHusX. [lonepeunsie

Y MIPOJOJIbHBIE CTOSUYUE BOIHBI.
ITepuon, yactora, CKOPOCTh
pacnpoCTpaHEHUs U IJIMHA CTOSTYEH
BOJIHBI. ¥Y3JIbl U MyYHOCTH.
Brnusgnue rpanui ogHOMEPHOU
cpeabl Ha OPMHUPOBAHHUE CTOSTUNX
BOJIH. P€30HATOPBI C OTKPBHITHIMHU
Y 3aKPBITHIMU KOHIIAMU. Y CJIOBUS
00pa3oBaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOM TOH ¥ 00EPTOHBI

CTOSTYEU 3BYKOBOM BOJIHBI

Yemanasnueamo 63aumocensu
MEXK1y TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOTPAMMBI; MEXKAY BBICOTOMN
TOHA (TeMOPOM 3BYKa) U BUIOM
CIIEKTpa

Onepuposams nouamusimu. CTosT9as
BOJIHA, Y3€JI U TyYHOCTh CTOSUEH
BOJIHBI, OCHOBHOW TOH U 00EPTOH
CTOSYEN 3BYKOBOU BOJIHBI.

Ymemwv 0OBSACHATH yCIOBUS
0o0pa3oBaHUs CTOSYUX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX pE30HATOPAX, MPUHITUII
JICUCTBUSA KaMEpPTOHa.

3Hamb BUJBI TPAHUYHBIX YCJIOBUH,
bopmyiTy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U OOE€PTOHOB

C JUTMHOW PE30HATOPa U CKOPOCTHIO
3BYKA.

IIpusooums npumepwvl 3ByKOBBIX
PE30HATOPOB.

Pewamo npocTeimue 3a1auun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 MW3yueHue cuekTpa
3BYKa JIMHEHHOT'O
pe3oHaropa

(MpakTUKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOAYEHN 3BYKOBOU BOJIHBI

Onepuposams noHAMuUAMU: OCHOBHOM
TOH U 00€PTOHBI CTOSIYEH BOJIHBI,
TeMODp 3BYyKa, CHEKTP 3BYKA.

Ymemw 00BsCHTH, Kakasi UHPOpMAIIHS
COJICP)KUTCS CTIEKTPE 3BYKOBOM BOJIHBI,
coOHMpaTh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

Ilpusooumuv npumepsvt TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumenams AJig IOTYUYEHUS 3BYKOB
CaMOJIeNTbHBIN aKyCTUYECKUM pe30HaTOp
(mpoOupKy, YACTUYHO 3aIMIOJIHEHHYIO
BOJION), & JIJISl IOJTyYEHUSI CIIEKTPOB
3BYKOB — IEPCOHATILHBIN KOMIIBIOTEP

¢ MUKpO(hOHOM WU cMapThHOH

C MPEAYCTAaHOBJICHHBIM MTPOTPAMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTEN 4aCTOThl OCHOBHOIO
TOHA U TIEPBOTI'0 0OOEPTOHA 3BYKOBOM
BOJIHBI OT JUTHHBI PE30HATOPA.

Cmpoums TMHEaApU30BaHHbIC TPAPUKU
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3aBHCHMOCTEH 9acTOTHl OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOU
BOJIHBI OT BBICOTHI BO3IYIIIHOTO CTOJI0A
B IIpoOupKe (C yueToM a0CONMIOTHBIX
MOTPEITHOCTEN U3MEPSIEMBIX
(bu3HYEeCKUX BETUYMH).

IIpumensime ipaBuUiIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH PU3UIECKUX
BEJIMYUH JPYT OT ApyTa.
Hccneoosamob rpadvKu 3aBUCUMOCTEH
YaCTOThl OCHOBHOTO TOHA U MEPBOTO
00epTOHa 3BYKOBOM BOJHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B MPOOUPKE

U UHmMepnpemuposams 3Tu Tpaduxy.
Onpedensamb CKOPOCTh 3ByKa B BO3/IyXE
o rpadukaM 3aBUCUMOCTEH YaCTOTHI
OCHOBHOI'O TOHA U MEPBOro 00epTOHA
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B IPOOHpKeE,
OLICHUBATh A0COTIOTHYIO

¥ OTHOCHUTEJIbHYIO OTPEIIHOCTD

M3MEPEeHHON (PHU3NUECKON BETUUUHBI

72



2.6.1.

N3mepenue nokasarens
IIPEIIOMIICHHUS
TUIOCKOIAPAIIIETbHOU

IJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpaxkeHue cBeTa.
3aKOHBI OTPAXKEHHUS CBETA.
[Ipenomnenue ceeta. 3aKOHBI
npesioMiieHust cBeTa. AOCOTIOTHBIN
NoKa3aTesb MPeJIOMIICHHUS.
OTHOCHUTENBbHBIN NTOKa3aTelNb

PEIOMIICHHS

Onepuposamuv nousimusimMu. 1y4 CBETa,
OTpa)KEHUE CBETA, MIPEJIOMIICHHE CBETA,
aOCOJIFOTHBIM U OTHOCHUTEIIBHBIM
MOKa3aTeb MPEIOMIICHHUS.

Ymemwv popmynupoBaTh 3aKOHBI
OTpa)KEHUsI CBETa, 3aKOHbI
MIPEJIOMJICHHSI CBETa, COOUpPaTh
AKCTIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpusooumsv npumepsbr ONMTUIESCKUX
SIBIICHUM, B KOTOPBIX HAOTIOJAI0TCS
SIBJICHUS OTPAXKEHUS U TIPETOMIICHHUS
CBeTa.

Ipumernsime 3aKOHBI IPEITOMIICHUS
CBeTa.

Cmpoums X0 ny4den

P IPEJIOMJICHUU CBETa

Ha MMOBEPXHOCTH.

Hccneoosamv n3mMeHeHue
HaIlpaBJICHUSI Jy4ya CBETa, NaJaroIlero
Ha OOKOBYIO MOBEPXHOCTh

HHOCKOHapaHHeHBHOﬁ IIJ1aCTHUHBI,

B 3aBUCUMOCTH OT yIJiad IIaJACHUA
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2.6.2 H3mepeHue mokaszarens
TPEJIOMIICHHSI TIPU3MBI
10 MUHUMAJIBHOMY YTy
OTKJIOHCHHS JIa3€PHOTO

ay4a (IPaKkTUKYM )

[Ipenomiienue cBera. 3aKOHBI
pesIoMJICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTeNb MPETOMIICHHUS.
OTHOCUTENBHBIN OKA3ATEIb
npesomiieHus. [Ipusma.

[Ipenomnsromuid yroy npu3Msl

U UHmMepnpemupoeams IOJIyYCHHbIE
pEe3yJIbTATHI.

Onpedensamsb MOKa3aTEINb MPEITOMIICHUS
MaTepraia II0CKONapaIUICIIbHOU
MJIACTUHBI, OLICHUBATH a0COTIOTHYIO
Y OTHOCUTEJIbHYIO MTOTPEIIHOCTD
U3MEPEHHOUN (PU3HUECKON BETUIMHBI.
Hcnonvzoeams na3epHyIO yKas3Ky,
JIMHEUKY.

Pewams 3anaun Ha IpEIOMIIEHHE CBETA
Onepuposams NOHAMUAMU:
MpeIOMJICHHE CBETa, a0COTIOTHBIM

Y OTHOCHUTEJIBHBIN ITOKA3aTENb
IIPEJIOMJIICHHUS], IPEJIOMIISIOLNAN YT O
IIPU3MBI.

Ymems paccunThIBAT MUHUMAJIBHBIN
YTOJI OTKJIOHEHUSI JIyda TPEYrOJIbHOU
PaBHOCTOPOHHEH MPU3MOIA, COOMPATH
DKCIEPUMEHTAJIBHYI YCTAHOBKY.
IIpusooums npumepsvl ONTUUECKUX
MpUOOPOB, B KOTOPBIX TPUMEHSIOTCS

MPETOMIISFOLIME TPU3MBL.
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IIpumenams 3aKOHBI TPETOMIICHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PaBHOCTOPOHHEHN NIPU3ME B CIIydae
MPOU3BOJILHOT'O HAIPABIICHUS TIaJICHUS
Jy4da U B CIyda€ MUHUMAJIBHOTO yTiia
OTKJIOHEHUS JTyYa.

HUccrneoosamsb 3aBUCUMOCTB yTiia
OTKJIOHEHUS JTy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MPU3ZMOU

OT HAMNpABJICHUS MAJAONIETO Jy4a
U UHMepnpemupos8ams TMOJTyYCHHbIE
pEe3ybTaTHI.

Onpedensamb 110 TOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTIJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHON
PABHOCTOPOHHEMN NTPU3MOM ITOKA3ATEIIb
MPEJIOMIICHHS] MaTepuasa IpU3Mbl,
OLICHUBATh A0COTIOTHYIO

Y OTHOCUTEJIBHYIO IMOTPEMIHOCTD
U3MEPEHHOU (pr3nuecKoit

BCJINYHMHEI.
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2.7.1.

[Ipumenenue ¢ dexra
MIOJTHOTO BHYTPECHHETO
OTpasKeHUSs

B UBMEPCHUSX (JISKITHS )

1

IlonmHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIN yroi MoJHoro

BHYTPCHHCTO OTPAXKCHUA

Hcnonvzoeams pu3my, JIa3€pHYIO
YKa3Ky, TPAHCIIOPTHUP.

Pewams 3anaun o penoMiIeHUN 1yden
B IIpU3Max

Onepupoeamv noHsmusamu.: TOTHOE
BHYTPEHHEE OTpa’KeHUE, NpeIeIbHbIN
yTOJI MOJIHOT'O BHYTPEHHETO
OTpakKeHHUSI.

Ymems bopMynupoBath ycioBue
BO3HUKHOBEHUS IIOJIHOTO BHYTPEHHETO
OTpPaKEHUS.

3name hopMyIty, CBA3BIBAIOIIYIO YTOJ
MOJIHOTO BHYTPEHHETO OTPAKECHUS

C a0COJIFOTHBIMU TTOKA3aTEIAMHU
MIPEJIOMJICHHS CPEI.

IIpusooums npumepsvl TPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOJIIOMaeTCS
(mpuMeHsieTcs) SIBJICHUE MOJTHOTO
BHYTPEHHETO OTPaXKEHUS.

Pewamys 3a1a4n Ha IOJTHOE BHYTPEHHEE

OTpaKEHHUE
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2.7.2. VI3amepeHnue nokasartesns
MPETOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJII0/ICHUS yTiia
MOJIHOTO BHYTPEHHETO
OTpaXeHUs

(MpakTHKyM)

[TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIN yroi OJHOro

BHYTPEHHETO OTPAXKEHUS

Onepuposamv NOHAMUAMU:
MIpPEJIOMJICHHE CBETa, a0COTIOTHBIN

1 OTHOCHUTEJILHBIM MOKa3aTellb
MIPETOMJIICHHUS, PEIOMIISIIOIINI yTO
MIPU3MBI, TTIOJTHOE BHYTPEHHEE
OTpaKEHUE, MPEJICIIbHBIN YTOJ MOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Ymems paccuuThIBaTh YToJI MOJTHOTO
BHYTPEHHET0 OTpaXE€HUsI, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooumsv npumepsvt ONMTHIESCKUX
pUOOPOB, B KOTOPBIX IPUMEHSFOTCS
MPEIOMIISFOIIAE TTPU3MBI

Y UCTIOJIB3YETCS SIBJICHUE TTOJTHOTO
BHYTPEHHETO OTPAXKCHUA.

Cmpoumw X0J 1y4a B TPEYroJIbHON
MPU3ME C YYETOM BO3MOKHOTO IMOJIHOTO
BHYTPEHHETO OTPAXKECHUS JIyUa.
IIpumensims 3aKOHBI PEITOMIICHUSA
CBeETa.

Hccnedosamsv ycnoBus, Npu KOTOPBIX

MOYKHO HaOJI101aTh MOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka GhopmyIisl
TOHKOM JIMH3BI

C TIOMOIIIBIO METOAA
napajiakca,
MIPUMEHEHHOTO

JUJIS OTIpEACTICHUS

Cobuparomue 1uH3bI. TOHKasA

JINH3a. (DOKYCHOG PaCCTOAHUC

1 ONITMYECKas CUJIa TOHKOM JIMH3bI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSI TOHKOH ChepruecKon

JIMH3bI OT €€ TCOMCTPUU

OTpPa)KEHHUE JTy4ad, UIYLIETO
B TPEYIOJIBHOM IIPU3ME

U UHmMepnpemupos8ams TMOJTyICHHbIC
PE3YABTATHI.

Onpedensams OKa3aTelb MPEJIOMIICHUS
Marepuana Ipu3Mbl IO U3MEPEHHBIM
napaMmeTpam, MpU KOTOPbIX HAUMHAET
HA0JII01aThCS MOJTHOE BHYTPEHHEE
OTpaXKEHHUE Jly4ya B MPU3ME, OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOM (pu3nyeckoin
BEJINYUHBI.

Hcnonvzoeams pu3My, J1a3€pHYIO
YKa3Ky, JIMHEUKY.

Pewams 3a1a4n 0 TOJIHOM BHYTPEHHEM
OTPAXKEHUH JIy4EN B PU3MaX
Onepupoeams noHssmusamu: JTAH3A,
TOHKAas JIMH3a, cOOMparomas JuH3a,
rJIaBHasi ¥ MOOOYHAs ONTUYECKAs OCh,
dokyc, HOKyCHOE pacCTOSHHE,
(dbokanbHas MIOCKOCTh, ONTHYECKas

Cuiia, IOICPCIHOC YBCINYCHUC,
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MTOJIOKCHHSI
M300paxeHus

(MpakTUKyM)

Y OTHOCHUTEJIBHOTO TIOKa3aTeNs
npenomieHus. Dopmyiia TOHKOU
JIMH3BI. Y BEJIMUYCHUE, JaBaeMOEC

nuH30u. [Tapamnakc

napaiiakc.

Ymems 00BACHATH CYLITHOCTD
napasuiakca, 3aluchiBaTh (popmyimy,
BBIPAXXAIOIYIO0 3aBUCUMOCTD
(hOKYCHOT'O pacCTOSIHUSI TOHKOM
chepruuecKoii TMH3BI OT €€ TEOMETPUU
Y OTHOCHUTEJILHOTO TIOKa3aTes
MIPEJIOMIICHHMS, a TakkKe popMyiy
TOHKOM JIMH3BI, COOUPATH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepwvl napajaakca,
ONTUYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS COOMPAOIINE TUH3HI.
Ipumensams HOpMyIly TOHKOH JIMH3BI.
Cmpoumbs X0 pa3InYHbIX JTydeil

B TOHKOW COOMparomie InH3e.
Hccnedoeamsb BOBMOXKHOCTD
npuMeHeHus 3¢ deKTa napauiakca
JUISL OTIPEICIICHHS TIOJIOAKEHUS
M300pakeHUs UCTOYHUKA CBETA

C MaJIOi CBETUMOCTHIO, MOJTYyYEHHOTO

C TIOMOILIbIO COOMPAIOIIEH JTUH3bI
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2.9.

N3mepenue GpokycHOro
PaCCTOSTHHUS

pacCcenBarOIIeH JTUH3bI

(TpaKkTUKYM )

PacceuBaroriye 1uH3EL.

Tonkas nuH3a. DokycHoe
pacCTOSIHUE U ONTHYECKAsl CUIIa
TOHKOM JIMH3bIL. DOpMYyJIa TOHKOU
JIVH3BI.

XoJ iy4a, IpOLIEAIETO JINH3Y
IO/ TPOU3BOJIBHBIM YIJIOM

K €€ I'JITAaBHOU ONITHYECKOU OCH.

U UHmMepnpemuposams TMOTyUYCHHbIC
pE3yIIBTATEHI.

Onpeodenamsb HOKYCHOE pACCTOSIHUE
coOuparonieil JIMH3bl HA OCHOBAHUU
PE3yJIBTaTOB AKCIICPUMEHTOB

10 HaOJTIOICHUIO Mapaiakca
N300paKEHUS TOYCYHOTO HCTOYHHKA
CBETa, OLICHUBATh a0COTIOTHYIO

¥ OTHOCHUTEIIBHYIO TIOTPEITHOCTh
U3MEpPEHHOUN (PU3NYECKOI BEIIUUUHBI.
HUcnonvzosams cOOMPAIOIYIO JTUH3Y,
ONTUYECKYIO CKaMBIO.

Pewams 3an1aun Ha TOHKHE
coOMparoIIye JIMH3BI

Onepuposamsv noHamuamu: JIAH3A,
TOHKAs JIMH3a, PACCEUBAIOIIAs INH3A,
MHUMBIN UCTOYHUK CBETa, MHUMOE
N300paKeHue.

Ymems 3anuceiBaTh HopmMyTy TOHKOU
JIMH3BI J1s CTy4asi paccenBaromiei
JIMH3BI, COOMPATH IKCIIEPUMEHTATHHYIO

YCTaHOBKY, MOJy4aTh JEUCTBUTEIBHOE
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[locTpoenue n300pakeHUi TOUKU
U OTpe3Ka MPSIMOM B COOMPAIOIITUX
U paccerBarOUINX JUH3aX

U UX CUCTEMAX

M300paXeHUE B pacCEUBAIOIIEH JIMH3E
MyTEM CO3/IaHUsI C TTIOMOIIIbIO
coOuparoIieit JMH3bI MHUMOTO
HMCTOYHUKA JIJISI PACCEUBAIOIIEH JTUH3HI.
Ilpusooums npumepsvr ONTUIECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSFOTCS
pacceuBarolye JUH3bI U CUCTEMBI JIUH3.
Ilpumensams GopMyily TOHKON JTUH3BI
CJTy4asi pacCeUBalOIICH JINH3BI.
Cmpoums X0 pa3IUYHbBIX JTydeu

B TOHKOW pacCEUBAOIIECH JIUH3E,
HN300pakeHNe TOYKHU U OTpe3Ka MPsSMOn
B COOMPAIOIINX U PACCEHUBAIOIITUX
JINH3aX U UX CUCTEMaX.

Hccneoosams xon nydei

Yyepe3 pacCeuBarONIyIO JIMH3Y,

a TaKk)Ke B CUCTEME, COCTOSIICH

13 coOMparolel 1 pacCenBaromeH JTUH3
MPY UX PA3IMYHOM B3aHMHOM
PACTIONIOKEHUH U UHIMEPNPEMUPOBANb
MOJTy4YEeHHBIE PE3yJIbTaThI.

Onpeoensimb HOKYCHOE PaCCTOSTHUE
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2.10 OmpeneneHue IJIUHBI
BOJIHBI JIA3E€PHOTO
W3JIYYCHUS C TIOMOIIBIO

cxembl FOHTa

(TIpaKkTUKYM)

WuTepdepenims cBeTa.
KorepeHTHbBIE ICTOUYHUKW.
VYcnoBus HaOIOACHUSA
MaKCUMyMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX KOI'CPCHTHBLIX HCTOYHHUKOB.

paccenBaroLIe! JIMH3bI HA OCHOBAaHUU
PE3yJIBTaTOB AKCIIEPUMEHTOB T10:

1) HaOIOCHHIO JCHCTBUTEILHOTO
M300paKeHUs, 1aBAEMOI0
paccenBaroIIei JIMH30H;

2) HAOJIIOJICHUIO PACXOIAIIIETOCS
CBETOBOTO TTy4YKa, 00pa30BaHHOTO
paccenBaroIeii THH301; OIICHHBATh
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOH (pr3HIecKoi
BEJTMYUHBI.

Hcnonvzosams cOOMPAIOITYIO

Y PaCCEHBAIOIIYIO JIMH3Y, ONTHYECKYIO
CKaMbIo.

Pewams 3an1aun Ha TOHKHE
pacceuBaroIne JTMH3bI

Onepuposamv NOHAMUAMU:
uHTepPepeHIrs, UHTephepeHITMOHHAS
KapTHUHA, KOTEPEHTHBIC HCTOYHHKH,
uHTEpPEPEeHIIMOHHAS CXEMa, CXeMa
FOnra.

Ymems 3anuChIBaTh yCIOBUSA

82



[IprmMepsl Ki1acCU4ECKUX

UHTEP(PEPEHLIMOHHBIX CXEM

HaAOJII0ICHHSI MAaKCHUMYMOB

U MUHUMYMOB B UHTEPPEPECHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX
HCTOYHUKOB, COOMPATH
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
I1Ipusooums npumepsvt TPUPOTHBIX
SIBJICHUW U TEXHUYCCKUX YCTPOUCTB,
B KOTOPBIX HAOIIOaeTCs
(MpuUMeHsIeTCS ) SIBJICHUE
uHTepEepeHIIHH.

IIpumenams ycnoBusi HAOIIOIEHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(EPECHIIMOHHOM KapTHHE.
Cmpoumbs X0 «JTyuei» U OKa3bIBaTh
Ha HEW pa3HOCTh X0/

B uHTepdepennnonnoit cxeme KOnra.
Dopmyauposams TUTIOTE3Y O BUJE
UHTEPPEPEHIIMOHHON KapTHUHBI

IIPY PA3TUIHBIX TEOMETPUUECKIX
napamerpax cxemsl FOHra.
Hccneoosams nuTepPpepeHIIMOHHYIO

KapTUHY NpU HAOJIIOACHUU
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Hroro no pazneny

Pa3nen 3. KBantoBas pusuka.

3.1.

N3yuenue criekrpa
CBETa Pa3JIMYHbIX
HMCTOYHUKOB

C IOMOIIBIO

T pakmOHHON

peteTku (MPaKTUKyM)

19

Hudpakuus ceTa.
JudpaknunoHHas pemieTka.
VYcnoBue HaOMIOAEHUS T1aBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha AU(PAKIIMOHHYIO PEIIETKY.

UHTEP(PEPEHIINH C TTOMOIIHIO CXEMBI
FOHra u unmepnpemuposamuo
TIOJIYYCHHBIE PE3YJIBTATHI.

Onpedensime NIUHY BOIHBI CBETa

10 pe3yibTaTaM HaOIIOICHUS
UHTEPPEPECHIIMOHHON KapTUHBI

¢ moMoIIbio cxembl FOHTa, O1leHNBaThH
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOM (pr3ndecKoi
BEJIMYUHBI.

HUcnonvzosamsb na3epHYIO YKa3Ky,
PYJIETKyY, a Takxe GoJbry, OyiaaBKu

U HUTKY JJIs peanu3anuu cxeMbl FOHra.
Pewams 3a1a9u Ha ABYXBOJIHOBYIO

uHTEep(EPEHIINIO

Onepuposams NOHAMUAMU:
nudpaknys, TupakImoHHas PEIIeTKa,
(hOTOH, YPOBEHb DHEPIUHU aTOMa,
U3IIYYCHUE U TToTJIoNeHne poToHa,
CIEKTP U3IIYYEHHUS, CTICKTPOCKOIL.

Ymems 3anmChIBaTh yCIOBUSA
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N3nyyenue u noriouieHue
(hOTOHOB IMpHU MEepexojie aToMa
C OJTHOTO YPOBHS dHEPTUU

Ha Jpyrou. Buasl ciekTpos.

Cnekrtpockorn

HAOJTFOICHMS TJIaBHBIX TU(DPaKITHOHHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHYECKOT'O CBETA

Ha TU(PPAKITMOHHYIO PEIICTKY, YCIOBHSI
U3JTYYCHUS U TTOTJIOMICHHSI (POTOHOB
IIpU MIEPEX0/Ie aTOMa C OJTHOTO YPOBHS
DHEPTUU Ha APYTOH, COOMpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepst TMHEHYATBHIX,
TI0JIOCATHIX U CIUIONTHBIX CIIEKTPOB
U3Ty4YCHUSI, TEXHHYECKUX YCTPOUCTB,
B KOTOPBIX MPUMEHSIOTCS U3TyUCHHUSI
C pa3IMYHBIMH BHJAMU CTICKTPOB.
Ipumensimo ycnoBYs HAOIIOICHUS
TJIABHBIX TU(DPaKIIMOHHBIX
MaKCHMYMOB TIPH TaICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIIMOHHYIO PEIIETKY.
Cmpoumsb X011 «Ty4den»

IPU UX HOPMATHHOM T1aJICHUN

Ha TUPPAKITUOHHYIO PEIICTKY

Y TIOKA3bIBAaTh HA HEH Pa3HOCTH XO/1a.

@opmyﬂupoeamb TuIioTe3y 0 BUJAC
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CIIEKTPOB U3JIYYEHHS] UCTOUYHUKOB CBETA
pa3sHOM IIPUPOABL.

Hccnedosams ONITUYECKUE CTIEKTPHI
M3JIy4YECHHS] UICTOYHUKOB CBETA Pa3HOU
MIPUPOABI U UHMEPNPEMUPOBANb
MOJTyYEHHBIE PE3YJIbTATHI.
Onpedensams NIIVHBI BOJH U3y4YCHUS
Pa3IMYHBIX HCTOYHUKOB

0 pe3yJabTaTaM HaOJI0ICHUS

T (paKIMOHHON KapTHUHBI,

JlaBaeMou TP paKIIMOHHON PEIIeTKOM,
OIICHUBATh A0COTIOTHYIO

Y OTHOCUTEJIbHYIO TOTPEITHOCTD
HU3MEPEHHOUN (hH3UIECKON

BCJIMYMHEL.

Hcnonvzosams mudpakimoHHYIO
pemieTky, (poHaps c 1aMIomn
HaKaJIMBaHUsS, CBETOIUOIHBIN (OHAPD,
razopaspsIHyIo JJaMIy, nuadparmy,
MEPHYIO JICHTY.

Pewams 3a1aun o nmajicHMU CBETa
Pa3JIMYHOrO CIIEKTPAILHOIO COCTaBa

Ha TU(DPaKIUOHHYIO PEHIETKY
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3.2.

HccnenoBanue
3aBHCUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJMOA
OT CWJIBI TPOTEKAIOIIIETO
yepes Hero Toka

(MpakTHKyM)

CBeTonno1, ”THTCHCUBHOCTH

u3ny4eHusi, GOTOH, FJIEKTPOH

Onepuposamuv noHamuamMu: CBETOANO],
p-N-miepexo/, SAEKTPOH, JIbIpKa, POTOH,
WHTEHCUBHOCTD WU3JIYUEHUS.

Ymemwb 0OBSCHATH B YIIPOIIICHHOM BU/IE
MIPUHIIUIT ISUCTBUSL CBETOIMO/IA,
coOHMpaTh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooums npumepv TpUMEHEHUS
CBETOMOJIOB B OBITY U B TCXHHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTU WHTEHCHUBHOCTHU
U3ITYYEeHUS CBETOJIMO/IA OT CUJIbI
MPOTEKAIOIIETO Yepe3 HEro TOKA.
HUccrnedosamsb 3aBUCUMOCTH
WHTECHCUBHOCTH M3JTyYEHUS CBETOIMOA
OT CHJIBI TPOTEKAIOIIETO YEPE3 HETO
TOKA U UHMEPNPEemupo8ams
MOJIyYEHHBIE PE3YIIbTATHI.

Cmpoumbs TpayiKk 3aBUCUMOCTH
WHTEHCUBHOCTH U3JTy4€HUS CBETOAMOAA
OT CHJIBI TPOTEKAIOILIETO Yepe3 HEro

TOKa (C y4eTOM a0COIIOTHBIX
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3.3.

HaOnronenue
n30UpaTENbHOCTH
BHYTPEHHETO
dotorddexra k qHHE

BOJIHBI CBCTa

(TpaKkTHUKYM)

Ceroano, THTEHCUBHOCTD
U3IydeHus, POTOH, SEKTPOH.
DHeprus ¥ UMITYJIbC (POoTOHA.
dororddekr. 3aKoHBI
doTodrddekra. YpaBHeHHE
OuiHmTeiHa 1 hoTtodddexra.

«Kpacuas rpanumna» ¢horodrpdexra

IIOIPEIIHOCTEN U3MEPSAEMBIX
(bU3HYECKUX BETUYMH).

Ilpumensams TipaBUIIa TOCTPOCHUSA
rpaMKOB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH JIPYT OT Jpyra.

Onpedensaimb XapaKkTep 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTyYEHUS CBETOIMOA
OT CHJIBI MPOTEKAIOIIETO Yepe3 HETo
TOKa.

Hcnonvzoeams CBETOANO, TIOKCMETP
(unu cMapTQOH C TaTINKOM
OCBEILIEHHOCTH ), TA0OpaTOPHBII OJIOK
NMUTaHUS (MM UCTOYHHUK IMOCTOSTHHOTO
HaIpsKEHUSI, PEOCTaT U MYJIBTUMETP)
Onepupoeamv noHsAmusMu: CBETOIUO/,
p-N-Tiepexo/1, SAEKTPOH, JbIpKa, (hOTOH,
MHTEHCUBHOCTb U3JIyUYCHHUS,

dboTord ekt (BHEMIHMI U BHYTPEHHHUI ),
(GOTOTOK, «KpacHas rpaHULIa
dboTtodddekra.

Ymems 0OBACHATH B yIPOLIEHHOM BUJE

MPUHIAMN ACHCTBUS CBETOAUO/IA,
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(dbopmynrpoBaTh 3aKOHbI PoTOIPDEKTa,
3aIUCHIBaTh YpPaBHEHUE DWHILITEHA
st horoaddexra u popmyny

JUTSL «KpacHOM rpaHuiiby Gporodddexra,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS
CBETOIMOJIOB B OBITY U B TCXHHKE.
Ipumensams 3akonbl HoTodhPekTa,
ypaBHEHHE DUHIIITEHA

st potodaddexra, popmymy

JUISL «KpacHO# Tpanuilby hoTodddexra.
Dopmyauposams TUTIOTEIY

00 yCIIOBHUSIX BOSHUKHOBEHUS
BHYyTpeHHero ¢oTtodddekra

IpY NaICHUN Ha CBETOIUO/ CBETOBBIX
BOJIH Pa3HOM JJIMHBL.

HUccneoosams siBNeHHE BOSHUKHOBEHUS
(pOTOTOKA B OCBELIAEMOM CBETOJUOJIE,
U3y4MB 3aBUCUMOCTh CHJIBI (POTOTOKA

B OCBEILIAEMOM CBETOIHOJIE

OT HaIpPSHKEHUS Ha IPYTOM CBETOJIUOJIE,
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Hroro no pazneny
OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BBITIOJIHAIOIIEM POJIb UICTOYHUKA CBETA
U UHmMepnpemupoeams OITy4eHHbIE
pe3yJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIIAEMOM CBETO/IHO/IC
(TOK BO3HUKAET TOJILKO IIPU OCBEIICHUU
€ro CBETOJHO0M C JJIMHOM BOJIHEI,
MEHBIIIEH WX PAaBHOM JJIMHE BOJIHBI,
Ha KOTOPYIO pacCUMTaH OCBEIIAEMBbIii
CBETOJIMOT).

Hcnonvzoeams CBETOIMOABI Pa3HBIX
1IBETOB (KpacHbIC, 3€JICHBIC I CHHHE),
71a00paTOPHBIN OJIOK MUTAHUSA,
MYJBTUMETD.

Pewams 3amaun Ha pororddekr
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