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JlonosHUTENbHAS obmiepa3BuBaronias IMporpamMma €CT€CTBEHHO-HAYYHOH
HampasJeHHOCTH Uil oOyvaronuxcst 9-11  kimaccoB  «OCHOBBI  (pU3HYECKOTO
AKCIIEPUMEHTa» pa3pabOTaHa Ha OCHOBE TpPEOOBAaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO oOmiero ooOpazoBanuss MOY
«Conroponokckass COIL» ¢ yaeToM nporpamm, BKIFOUEHHBIX B €€ CTPYKTYpY.

COILEPKAHHUE KYPCA JOINMOJHUTEJIBHOI'O OBPA3OBAHUA «OCHOBBI
OUNYECKOI'O OKCIIEPUMEHTA

1rox

3ansaTue 1. [lorpemiHocTH B 3KCIIEPUMEHTe

Jexkyua «llorpemHocTy mnpsAMbIX K3MepeHui». OOcyxkaaercs Mpupoja
BO3HUKHOBEHUS MTOIPEIIHOCTEN, METOIBI UX MUHUMM3ALUHA U OLICHKU.

Jekuyua «IlorpelIHOCTH KOCBEHHBIX H3MepeHui». OOCYyX AatoTCsd METOJbI
Y IIPUEMBI OLIEHKH NIOTPEIIHOCTEN KOCBEHHBIX H3MEPEHHM.

Hcnonvzyemvie mamepuanwi: [4], gacts 1.

3ansaTue 2. OueHKa NOrpelIHOCTEl MPSAMBIX M KOCBEHHBIX H3MepPeHuii
Camocmoamenvnasn paboma «OUEHKA OTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN

110 pE3yjibTaTaM IPSAMBIX H3M€pCHHﬁ)).

3ansatue 3.  Ycpeanenue — u3mepeHmil.  Ciay4ailHasik ~ NOTPEIHOCTb.
Kunemaruueckue usmepenust

Jexyua «CiydaitHple NOTPENTHOCTHY. B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
00y4Jaronuxcst ¥ JOCTYITHBIM 000PY/I0BAaHUEM MOKET OBITh TPOBEICHA OJTHA U3 JIBYX
paboT mpakTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPEIHIO CKOPOCTH
JBMYKCHHUSI 3EPHBIIIKA MIIIEHAa B OyTHUIKE C BOJIOM.

Obopydosanue. IlmieHo, HamoJHEHHass BOJOW IUIaCTUKOBas OyThbUIKa
C OTpE3aHHBIM T'OPJIBIILIKOM, CEKYHJIOMEp, JINHEHKA.

Kpamkoe  onucanue pewenus. IlpoBogutcst cepust  HKCIEPUMEHTOB
10 U3MEPEHHUIO C TOMOIIIBIO CEKYHIOMEpa BPEMEHH TPOXO0KACHUS 3EPHBIIIIKOM TIIICHA
B TOJIIE BOABI HEKOTOPOro (UKCUPOBAHHOTO PACCTOSIHHSI BIIOJb BEPTHKAIH.
Breruncnsercss cpemHee BpeMs ABW)KCHHS 3€peH. PaccuumThIBaeTCs  CpemHss

YCTaHOBHUBHIAACA CKOPOCTDH 3TOI'O JABMXKCHUA. OI_IeHI/IBaeTCH INOrpC€IIHOCTb.



Onucanue cxodxceli pabomsl HpaKmMukKyma: BCEPOCCHIMCKAas OJIMMIIMAIA
IIKOJILHUKOB 0 (pu3nke, pernoHanbHbii 3Tan 2023 r., 3agada «lImeHo u BI3KOCThHY
[9, 10].

[Ipaktuxym No 2

3aoanue. CobepuTe yCTaHOBKY JUIS 3allyCKa IIapuKa B TOJET ¢ HEKOTOPOU
BBICOTHI C (DUKCHpPOBAaHHOW TOPH3OHTAJIBHOW HAYalbHOM cKOpocThio. Mccnemyiite
3aBUCUMOCTh BEPTUKAJIbHOM M TOPU3OHTAIILHOM KOOpJIWMHAT IIapuKka NpH TOJETe.
Onpenenure CKOPOCTh LIAPUKA B HAYaJIE MOJIETA.

Obopydosanue. CTanbHON  IIAPUK, IIYCKOBOE YCTPOWCTBO  (OTpPE30K
QTIOMUHHMEBOrO MPOQUIsl, MAarHUT HEOJAMMOBBIM, /JBa CTAJbHBIX IIAPHKA), IITATUB
C JIanKoW U My()TOH, MaJISIPHBIN CKOTY, PYyJIETKA, KOMMHUpPOBaJIbHas Oymara.

Kpamxoe onucanue pewenus. OcyiectBisieTca cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBonuTca cepus SKCHEPUMEHTOB IO 3alyCKy IIApUKa B MOJET U H3MEPEHUIO
KOOpAMHAT MaJeHUs IIaprKa OTHOCUTEIBHO TOUKH cOpoca. [1o rmonydeHHbIM TaHHBIM
paccuuThIBaeTCA HayallbHasi CKOPOCTh MOJIETa IapUKa.

Onucanue cxooceil pabomvl NPaAKMuKyma: MEXKAyHApOAHAs OJUMIIMAIa

0 DKCIIepUMEHTaNbHOM pusuke 2021 1., 3amaya «[Tymka» [11].

3ansTue 4. [Ipocreiimue reomerpudeckne u3MepeHus

Ilpakmukym

3aoanue. Ompenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO TOJIIUHY MPOBOJIOKH
Y BHEITHUN AUAMETP UTJIbI, TUIOIAIb HAPUCOBAHHOM Ha JucTe OymMaru Gurypsl, 00beM
Oopycka. O1eHUTe MOTPEITHOCTH.

Obopyoosanue. IlpoBonoka, uria OT mImpuia (CO CTOYCHHBIM OCTPHUEM),
n3o0paxkeHne (GUrypnl cioxkHON (opMbl Ha pa3IMHOBAHHOM KBajapaTtamMu Oymare,
JEPEBSIHHBIN OPYCOK, JIMHEHKA, ITAHT CHIIUPKYJIb.

Kpamkoe onucanue pewenus. 1IpoBoasTCs M3MepeHUs TOJILHAHBI ITPOBOJIOKU
METOJIOM PsAoB. [IpoBoaUTCS M3MEpeHUE nruaMeTpa UIJIbl METOJIOM MPOKATHIBAHUS.
[IpoBoauTcs u3mepeHue mwiomaan GUrypsl METOIOM TMOJICUETa TJIOMIAIU TT0 KIETKaM
CeTKM u3BecTHOro mara. [IpoBoguTcs uaMepeHnue rabaputoB Opycka U BBIYUCIICHUE
ero obbema. OIIEHMBAETCS TOTPENIHOCTh HW3MEPEHHBIX BeauuuH. [IpoBoauTcs

ITPOBCPKA MPABUIBHOCTH U3MCPCHUA JUAMCTPa UI'JIbl C TIOMOIIBIO IITAHTCHOUPKYJIA.

3anaTne 5. I'paduku IKCHEepUMEHTANBbHBIX 3aBucuMocTeil. ['paduueckas
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00padoTKa TaHHBIX
Jekuyua «Odopmienne TpadUKOB OSKCICPUMEHTATBHBIX  3aBUCHUMOCTEH.
['paduueckas o6paboTKa TaHHBIXY.

OO6cyKnaroTcst OCHOBHBIE MpaBuiia 0popMIICHUS TPaPUKOB 3aBUCUMOCTEM
(bu3HYeCKUX BEIMYUH APYT OT ApyTa.
Camocmosamenvnaa padoma «lloctpoeHue rpaduUKOB B COOTBETCTBHU

C U3YYCHHBIMH MPABUIIAMU C UCTIOJIb30BAaHUEM TOTOBBIX TAOJIHIT C JAHHBIMI.
Hcnonvzyemvie mamepuanvi. METOOUYECKHE pekoMeHmanuu LleHTpanbHOU
MPEAMETHO-METOIMYECKOM KOMHCCHHM 10 OIICHUBaHWI0 odopmieHHus rpadrKoB

Ha TPAaKTHYECKUX Typax BCEPOCCHUHCKOM OJIMMITHAIBI IIIKOJLHUKOB 10 hu3uke [12].

3ansaTue 6. O0OpadoTka HeJMHEHHBLIX 3aBHCHUMOCTEH: JIMHEAPU3AIUA, MOACUYET
V10U MO TPa(uKOM, IOCTPOEHHE KACATEIbHBIX K rpadguKy

Jexkuyusa «JIluHeapuszanus SKCHIEPUMEHTAIBHBIX 3aBUCUMOCTEM W JIPYTHE
rpaduyeckue crnocoObl 00padOTKHU TaHHBIXY.

OOcyxmaeTcss  METOJl  3aMEHbl  TEPEMEHHBIX MpU  JIMHEapu3aluu
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTe. OOcyxnaercs (QU3NYECKUN CMBICT IO

1oJ rpa)uKOM U yrioBOro ko3 QpuiueHTa KacareabHOl K rpaduky.

3ansatTue /. W3mepeHme 3aBHCMMOCTH KOOPAMHATHI TpPaHUIBI 00JacCTH
HAMOKAHUA OT BpeMeHHU. JInHeapu3amusi 3aBUCUMOCTH

Ipakmukym

3aoanue. BoipexbTe 13 OymMakHOU candeTku JIeHTY IauHOoM 30 CM U MUPUHOM
2—-3 cM. OmycTuTe KoHel OyMaXHOU JIEHTHI B BOAY U BKJIIOUHUTE ceKyHaoMep. V3yunTe
3aBUCUMOCTh KOOPJIWHATHI TPAHUIIBI 00JIACTH, MPOTUTABIICHCS BOJIOW, OT BPEMEHHU.
Onpenenure xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OymakHbie caeTKu, pyseTka, yamnika [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCA ONBIT TO HW3YYCHHUIO JIBIKECHUS
IpaHUIlbl HaMOKaHWsI OyMakHO# canderku. Mcmonbp3yeTcss 3ameHa TEepeMEHHBIX
JUTSL JIMHEApU3allMi 3aBUCUMOCTH M TIOCTPOCHMS JIMHCHHOrO rpaduka, KOTOPBIHA
BITOCJIC/ICTBHH ITO3BOJISICT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoxceti pabomol npaxkmuxyma: [5], 3amaga Ne 32 «Hamoxanwue

TKaHN».

3ansaTue 8. U3yuyeHnue ynpyroro rucrepesuca

Hpaxkmuxkym



3aoanue. 3akpenuTe ¢ MOMOIIBIO 3a)KUMa JINHEWKY Ha cToje. [IponeHbTe 1y xKy

3aKuMa B KOJIBIIO 0aHKOBCKOM PC3UHKHU. SaHCHI/ITC KPIOYKOM AHHAMOMCTpa KOJbIIO

pe3uHku. M3mepbTe 3aBUCUMOCTb JJIMHBI PE3MHKU OT PACTATMBAIOIIEH CHIIbI MPU
Harpy3ke (pactspkeHun) u pasrpyske. [IpoBenute usmepenus ¢ marom B 0,5 H, npu
KOKJIOM Hu3MepeHuu naenaiite 3anepxky B 30 c. Ilocrpoiite rpaduk u3MepeHHOM
3aBUCHUMOCTH, OINHIIUTE €€ Xapakrep. Crenaite NpeAnogoKeHUs O MNPUUMHAX
HabOmo1aeMoil 3aBUCUMOCTH. PaccuuTaiite, B Kakux mpenenax JIeXKUT KodpuimeHt
KECTKOCTU PE3UHOBOro Kouibla. Mcmonb3ys MONy4YeHHBIE [aHHBIE, pacCUUTAMTe,
KAKyI0 SHEPTHUIO MOTJIOTHIA PE3UHKA 33 BPEMSI IPOBEACHUS U3MEPEHHU.

Obopyoosanue. JIunHeiika, 3aKUM, JUHAMOMETp C IpeneaoM uaMmepeHuid 5 H,
PE3UHOBOE KOJBIIO (pe3uHKa JJisi 0aHKHOT), CEKYHI0MED.

Kpamxoe onucanue pewenus. BpIIIOTHAETCSA ONBIT MO0 U3YYECHHUIO 3aBUCUMOCTH
CWJIBI YIIPYTOCTU PE3UHOBOTO KOJIbIA OT €r0 JUIMHBI IIPU MOCTEIIEHHOM YBEJIWYEHUN
U IpU TOCTENEHHOM YMEHBIIEHMM pacTsaruBatonieil cuibl. HaOmogaercs siBiaeHue
YOpYyroro rucrtepesuca. JIBe MoNydeHHbIE HKCIEPUMEHTAIbHbBIE 3aBUCUMOCTHU

HAHOCATCA Ha OJUH FpanI/IK. HpOBOI[I/ITCH AHAJIM3 IMOJYUYCHHBIX PC3YJIbTATOB.

3ansatue 9. Haxoxxaenme Macchl JIMHEHKH W IINPUIA ¢ MOMOUIbIO
YPABHOBEIIMBAHUS pbluara

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMAJIBHOM TOYHOCTHIO MACCy LITIPUIIA U MacCy
JIMHEHKHU.

Ob6opyoosanue. llnpuir oobemom 20 M1, THHEIKA, CTaKaH C BOJIOM.

Kpamxoe onucanue pewenus. K KOHIly JMHEWKH, KOTOpas HCIIOJIb3YETCA
B KaueCTBE pbluara, NoJABEIIMBAETCS WIpull. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKH ONOPHI yPAaBHOBEIIEHHOTO phluara oT 00beMa Bo/ibl B mimpuiie. [1o mosydeHHbIM
JTAHHBIM OMIPEACIISIIOTCS Macca MIPUIA U Macca JIMHEHKH.

Onucanue cxooiceti pabomel NpaKmMuKyma: PETHOHAIBHBIN ATal OJMMIIHAIbI

um. J[x. K. Makcsernna mo ¢gusuke, 2014 ., 8 knace, 3amaua «HenecTpyKTHBHBIN aHATIH3Y.

3ansTue 10. U3mepenne ko3¢ puumeHTa IHEPreTUHYECKUX NMOTEPh MPH 0TCKOKE
HIaPHKa OT MOBEPXHOCTH
Ilpakmukym

3aoanue. HpOBeI[I/ITe HCCICA0OBAHNUC 3aBHUCUMOCTHU BBICOTBHI OTCKOKa IIapHKa



MocJie COyJapeHHs C MOBEPXHOCTHIO CTOJAa OT BBICOTHI cOpoca. IIpoBeaute OmbIT

JUTSL IBYX THIOB IIapuKoB. Onpenenure XxapakTep 3aBUCUMOCTH.
Obopyoosanue. Illapuk s HACTOJBLHOTO TEHHHUCA, PE3UHOBBINA IIAPUK

«TOMPBITYH», PYJIETKA, MAIAPHBII CKOTY.

Kpamkoe onucanue pewenus. 1IpoBOOUTCS ONBIT MO HM3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa IOCI€ COYAapeHUss C MOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJa
B 3aBUCHUMOCTH OT BBICOTHI cOpoca. M3MepeHus mpoBOASTCS ISl IBYX TUIIOB IAPUKOB.
JIns pe3rHOBOTO IIapUKa 3aBUCHUMOCTH SIBIISIETCS MPSIMON MPONOPUHUOHAIBHOCTHIO,
JUIsL 1IapuKa OT HACTOJIBHOIO TEHHUCA 3aBUCUMOCTh HE SBISETCA TaKOBOIA.

OO0cy)narTcs BO3MOKHBIE IPUUMHBI IOJYYEHHBIX PE3YIbTaTOB.

3ansaTue 11. Onpenesenne TenJI0eMKOCTH TBEPAOTO TeJia

Ilpakmukym

3aoanue. Onipenenute ¢ MAKCUMAIIBHON TOYHOCTBIO TETNIOEMKOCTh TPY3HUKa.

Obopyoosanue. I'py3uk maccoit 50 r, ctakan o6bemom 0,2 11 ¢ BOJ10¥ KOMHATHOM
TEeMIIepaTypbl, EMKOCTh C TOpsiueid BOJOHM, JBa TepMOMETpa, caildeTKu, MOJIHOC,
HUTD.

Kpamxkoe onucanue peuwtenus. IIpoBOIUTCS ONBIT MO U3MEPEHHUIO TETNTIOEMKOCTH
rpy3uka METOJIOM IMEpPeHOoca €ro W3 XOJOAHOW Bonbl B Topsuyio. OueHuBaercs
U3MEHEHHE TeMIIepaTyphbl XOJIOHON BOJIBI 32 CUET MOJTYUYEHHUS KOJIMYECTBA TETLIOTHI

OT FOPSTYETO TPY3HUKA.

3ansaTue 12. U3mepeHue TemnepaTrypbl PyK 3KCIEPUMEHTATOPA W JaBJIEHMS,
KOTOpPOE MOT'YT CO31aTh €ro Jierkue

Ilpakmukym

3a0anue. 1) Onpenenure BHyTpeHHee ceueHue TpyOku. IloacoeamuuTe
K mmpuiy oobemMom 20 M TpyOKy C NOMEIIEHHOW B Hee Karied BOJbL. 3aKMUTE
IITPHI] B JTAJOHSX M HarpeBaWTe ero TakuM oOpa3oM B TeueHHUe 5 MHUHYT. V3MeprTe
nepeMenieHie Karm 1o TpyOke. Mcmonb3ys monydyeHHble JaHHBIE, OLICHUTE
TEMIIepaTypy PYyK dKcnepumeHntaropa. 2) JoxauTrech, Korja MINpUIl CHOBA MPUMET
KOMHATHYIO TeMmIiepatypy. BayBas Bo3ayx B CBOOOJHBIN KOHEI[ TPYOKU, U3MEPHTE
MepeMEILICHUE KaIlId P MAKCUMAJIbHOM JIaBJICHUU BO3/1yXa, CO3/]aBA€MOM Ha KOHIIE
TpyOKu. Microsib3ys Mosy4eHHbIE JaHHbIE, OLICHUTE JaBJICHHUE, KOTOPOE MOTYT CO3/1aTh

JICTKHEC OKCIICpUMEHTATOPA.



Obopyoosanue. npun oobemom 20 mi, TpyOka OT MHPY3UOHHON CUCTEMBI,
BOJa, JINHENKA, CEKyHIAOMED.

Kpamxkoe onucanue pewenus. 1) K mmpuiy oobemom 20 M1 TOJACOSTUHSIETCS
TpyOKa c MOMEIIeHHOU B Hee Karuiek Bojbl. LlImpu HarpeBaeTcs pykaMu, usmepsieTcs
nepemMeIieHne Karm no Tpyoke. Ha ocHOBe JaHHBIX O CeUeHHUH TPYOKH B 0OBeMe
BO3JyXa B IINPHUIE PACCUUTHIBACTCS TeMIlepaTypa pyK HKCIEPUMEHTATOpA.
2) Hcnonb3ysa Ty K€ YCTAaHOBKY, JKCIEPUMEHTATOP CO3JaeT JAaBJICHHE BHYTpPU
cBoOOgHOTO KOHIa TpyOku. Kamms Bomel mepememaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEILECHUHU OICHUBAETCA JAaBJIECHUE, KOTOPOE MOTYT CO3/1aTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxodxcei pabomsi npakmukyma: 1) B3aKIIOYUTENBHBIA 3Tar
BCEPOCCUNCKON OJIMMIIKAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua « HachieHHbIH

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IPppexTuBHblil KOIPPUIHMEHT KeCTKOCTH cucTemMbl. OnpenesieHue
MoayJisi FOHra npoBos1oky ¢ noMombi0 peryara. Onpeaesienne npejaesia ynpyroi
negopmannu

Ipakmukym

3aoanue. Onipeaennure ¢ MAKCUMaJIbHOW TOYHOCTHIO MOAYJIh FOHTa MPOBOJIOKH.

Obopyodosanue. lllTatuB ¢ 1ByMs JIallkaMH, MPOBOJIOKA, JTUHEWKA JepEeBIHHAsS
nuHou 50 M, rpy3bl Maccol 1o S0 T, 1Ba KAaHUEIAPCKUX 3akKHUMa.

Kpamkoe onucanue pewenus. JInHelika MOABEIIMBAECTCS HA IPOBOJIOKE TaK,
YTOOBI IOJYYHUJICS CUJILHO HEPaBHOIUICUUH phiuar. bamkHUN K TOUKE MO Beca KOHEIl
TOPU30HTAIILHOM JIMHEMKU ONMUPAETCS CHHU3Y HA JANKy wmraruBa. K apyromy KOHIy
JUHEUKN TOJBEIIMBAIOTCSA Tpy3bl. M3MepseTrcss 3aBUCUMOCTh CMEIICHUS KOHIIA
JIMHENKH, K KOTOPOMY TOJIBEIIMBAIOTCS TPY3bl, OT UX CyMMapHOW Macchl. Ha ocHOBe
MOJIYYEHHBIX JAHHBIX U T€OMETPUYECKUX MapamMeTpOB YCTAHOBKU PACCUUTHIBACTCS
MoyJsib FOHra npoBosioku.

Onucanue cxodxceti pabomot npakmuxyma: [6], 3amaua Ne 9.30.

3ansaTue 14. U3mepenne k03¢ GuuMeHTA IOBEPXHOCTHOI0 HATAKEHUS METOA0M
OTpbIBa

Ilpakmukym

3aoanue. Tlpumymaiite crmoco0 WU3MEpPEHHS CHIIBI, KOTOpPYI Tpebdyercs

MPWIOKUTH K MPOBOJOYHOM paMKe Ui TOTO, YTOObI OTOPBaTh €€ OT MOBEPXHOCTU
7



BoAbl. [IpoBenuTe »SKCHEPUMEHT U OLEHUTE KOIPPUIMEHT MOBEPXHOCTHOIO
HATSKCHUS BOJIBI.

Obopyodosanue. KroBeTa mupokas ¢ BOJIOH, TPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewienusi. [IpoBOAUTCS ONBIT IO U3MEPEHUIO CUIIBI OTPHIBA
MIPOBOJIOYHOM PaMKH OT MOBEPXHOCTH BOJABI MPU PA3IUYHBIX MEPUMETPAX PAMKHU.
[IpoBoauTcs oneHKa KOd(PPUIMEHTa TOBEPXHOCTHOTO HATSXKEHUSI BOJIBI.

Onucanue cxoxcetl pabomot npakmuxyma. [ 7], 3amada Ne 331,

3anstue 15. OmnpeneneHue TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/JICHCATOPOM

Ilpakmukym Ne 1

3aoanue. OuieHUTE BIAXKHOCTh BO3/1yXa B KOMHATE.

Obopyodosanue. [IpoOupka CTEKIISIHHAs, MAJICHBKUE KYCOUKH Jibjia, TEPMOMETP,
Ta0JIMIIa 3aBUCUMOCTH JaBJICHUS HACBIIEHHOTO TIapa BOJIbI OT TEMIIEPATYPHI.

Kpamxoe onucanue pewenusi. B nmpoObupKy ¢ BOJOM MOCTENEHHO J00aBIISIOT
KYCOYKH JIbJa U JOKHUIAOTCA MOMEHTA BBICTYIUIEHUS KAleJlb POChl HA TTIOBEPXHOCTH
npoOupku. Ilo MOSydeHHBIM JAHHBIM O TEMIIEPATYpE TOUKE POCHI C TOMOIIBIO
TaOJMIIBl 3aBUCUMOCTH JIaBJICHUS HACBIIIEHHOTO TIapa BOJbI OT TEMIIEpaTyphl
OTIpeIeNISICTCSl OTHOCUTENIbHAS BIIAXKHOCTh BO3/[yXa B KOMHATE.

Onucanue cxooiceil pabomer npakmuxyma: [8], rmaBa Ne 3, maGopaTopHas
pabota Ne 9.

Ilpakmukym Ne 2

3aoanue.  Ompenenure ¢  MaKCUMaJIbHOM  TOYHOCTBIO  OTHOIICHHUE
AIEKTPUUECKUX EMKOCTEH IBYX KOHJIEHCATOPOB.

Obopyoosanue. N1Ba  DIEKTPOJUTUYECKHX  KOHJEHCATOpPa,  BOJBTMETD,
Oatapelika, COeJMHUTENIbHbIEC TPOBO/IA.

Kpamxkoe onucanue pewenus. IIpoBoguTCA ONBIT MO 3apsiKe KOHAEHCATOpa
OT JpYyroro 3apaHee 3apsbKeHHOro KoHJeHcaTopa. M3mepsroTcss HampsbkeHHs
Ha KOHJEHCATOpax J0 W Mociie noakiatoyeHuid. OueHnBaeTcs OTHOILIEHHE €MKOCTEMN
KOH/ICHCATOPOB.

Onucanue cxodxcetl pabomst npaxkmuxyma. [6], 3amaua Ne 10.22.

3ansaTue 16. U3yuenue nmpouecca pa3psiiku KOHJIeHCATOpa
Ilpakmukym
3aoanue. VI3yunte 3aBUCUMOCTb HAIpPsHKEHUS HA KOHJEHCATOpE OT BPEMEHU

npu ero paspsiake. OnpenennTe eMKOCTh KOHJEHCATOPa.



Obopydosanue. INEKTPOIUTUUECKUN KOHACHCATOpP, BOJBTMETpP, OaTapeika,
CEKYHJIOMEP, COEIUHUTEIIbHBIE TPOBO/IA.

Kpamkoe onucanue pewienus. ITpoBoauTcs n3MepeHUe 3aBUCUMOCTH
HAMpPSDKEHUS Ha pa3psiKaronieMcsi KOHJIeHcaTope OT BpeMeHu. JlenaeTcs olieHKa
€MKOCTH KOHJIeHcaTopa. B kauecTBe CONpOTUBICHUS AT pa3psAaKy KOHACHCAaTOpa
BBICTYIIA€T BHYTPEHHEE COMPOTHBICHUE BOJIBTMETPA.

Onucanue cxoxceti pabomor npaxmukyma: [5], 3amaua Ne 10 «3yuycHue

cBeroauoaay (uactb No 1).

3ansTue 17. Onpenesienue yieJabHOr0 CONPOTUBIEHUA MaTepHasia MPOBOJIOKH

Ilpakmukym

3aoanue. Onpeaenure yeabHOE CONPOTUBIECHUE MPOBOJIOKH.

Obopydosanue. JIBa MynbTUMeTpa (B PEKHUME BOJBTMETpA U aMIEPMETPA),
COCIUHUTENbHBIE  TMpOBOJA, Oarapeiika, o00pa3mbl  TPOBOJIOKH,  JIMHEWKA,
MHUKPOMETP.

Kpamxoe onucanue pewenusn. Vccnenyemas TMpOBOJIOKA COEOUHSIETCS
MOCJIEIOBATEILHO C aMIIepMETPOM W TMOJKIIouaeTcs K Oatapeiike. [lapamiensHo
y4acTKy IPOBOJIOKH MOJKIII0YaETCA BOJIBTMETP. M3 OTHOIIEHHS OKa3aHUi TPUOOPOB
PaCCUMTHIBACTCS COMPOTUBIICHHE YJacTKa MPOBOJIOKHU, MOCIE YETO M3MEPSIOTCS €ro
reoMeTpuueckue pasmepbl. M3 MONMy4eHHBIX JaHHBIX OMNpENeNsieTcs yAeTbHOe
COTIPOTUBJICHUE MaTepHalia, U3 KOTOPOT'0 U3TOTOBJICHA MPOBOJIOKA.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoJIHas OJUMIIHAIA

0 3KcnepuMeHTanbHOU (pusuke 2022 r., 3agaya «Majoe COpoOTUBIICHUEY.

3anaTue 18. N3mepenue BOJIbT-AaMIIEPHOM XapaKTepPUCTUKHU
MOJIyIIPOBOHMUKOBOI0 THOA

Ilpakmukym

3aoanue. V3mepbTe 3aBUCUMOCTh CHJIBI TOKA, MPOTEKAIOLIErOo 4Yepe3 MUO],
OT TOJaBAaEMOTO Ha HETr0 HampspKeHHsl (B MPSAMOM W OOpaTHOM HaIpaBlICHUN).
[TocTpoiiTe rpaduk BONBT-aMIIEpHON XapaKTEPUCTUKH THO/IA.

Obopydosanue. BoapTMeTp, aMmmnepMmeTp, COCIWHUTENIBHBIE MPOBOJA,
MOJTYTIPOBOHUKOBBIN IMO/I, MAKETHAs IJIaTa, IEPEMEHHBIN pe3ucTop, baTapeika.

Kpamroe onucanue pewenus. ITpoBoaUTCS S3KCIIEPUMEHT MO M3MepeHuio BAX
JIM0J1a B TIPSIMOM M OOpPaTHOM HaIlpaBJICHUU.

Onucanue cxooiceii pabomvi npaxkmuxyma: [8], rmaBa Ne 4, mabopaTopHas
9



pabota Ne 9.
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2TOJ

3ansatue 1. OneHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJISIIONIE MATHUTHOMI
HHIYKIHMU MAarHUTHOTO N0Jisi 3eMJiu

Ilpakmukym

3aoanue. OueHUTE MOJYJb TOPU3OHTAIIBHOW COCTABJISIIONIECH BEKTOpa
MarHUTHOM MHYKIIUA MarHUTHOTO TOJIsE 3eMITH.

Obopyodosanue. Komnac, conenoun (amamerp 10 cm, 150 BuUTKOB),
nabopaTopHBI OJIOK MTUTAHUS, TPAHCTIOPTHD.

Kpamxoe onucanue pewenus. 1IpoBOAUTCS IKCHEPUMEHT 110 OIPEICICHUIO
MPOCTPAHCTBEHHOM OPUEHTAIIUUA BEKTOPA UHIYKIIUU MAarHUTHOTO TOJISI, CO3/1aBA€MOT0
Ha OCH COJICHOMJIA TIPU CYIIEPIIO3UIIMU MAarHUTHOTO MOJIA 3€MJIM U MArHUTHOTO TOJIS
COJICHOMJIA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojieHouzaa. [1o aToit 3aBucumMoctu
ONPENEACTCS MOMAYJb TOPHU3OHTAIBHOM COCTABIAIOIICH BEKTOpAa MAarHUTHOU
WHIYKIMY MarHUTHOTO OIS 3€MIIH.

Onucanue cxooiceii pabomwi npaxkmuxyma: [8], rmaBa Ne 4, maGopaTopHas
pabota Ne 12,

3ansaTne 2. H3MepeHme 3aBHCHMOCTH BeJMYMHbI MATHUTHOW MHIAYKIIUH
MAarHMTHOIO MOJISI MATHUTA OT PACCTOSHUS

Ipakmukym

3aoanue. I3yunte 3aBUCUMOCTb BEIMYMHBI MATHUTHOW MHYKIIMA MarHUTHOTO
MOJIsl MOCTOSSHHOTO MAarHWTa Ha €ro MpOJOJbHOW OCHM CHMMETPUU OT PACCTOSHUS
MEXAY LIEHTPOM MAarHuTa U TOYKOU U3MEPEHHUI.

Obopyoosanue. ~ CMapToH ¢  NPEAyCTAHOBICHHBIM  MPOTPAMMHBIM
o0OecrieueHUeM MJi1 U3MEPEHHUs BEJIMYMHBI MArHUTHOTO TMOJIS, UMIMHAPUYECKHMA
MAarHuT, JITHEWKA, MAJIAPHBIA CKOTY.

Kpamxoe onucanue pewenus. C NoMOIIbIO TaTYUKOB cMapTHOHA MPOBOIUTCSA
MpSIMOE U3MEPEHUE BEIMYMHBI MATHUTHOW HHIYKIIMM MarHUTHOTO TMOJII Ha OCH

OUJIMHAPHUYCCKOTO MarouTa B 3aBUCHUMOCTH OT PaCCTOSAHUA A0 HETO.

3ansaTue 3. Hab/1o1eHne MarHuTHOro rucrepe3uca

Ilpakmukym

3aoanue. HamotaliTe HECKOJBKO BHUTKOB HW30JMPOBAHHOTO IIPOBOJIA
Ha [WIMHAPUYECKYIO YacTh JIanku ImTaTuBa. [logHecuTe Topel Jamku OJIM3KO

K TOJOKEHHUIO JaTdyukKa MArHUTHOTO Toysi MoOwiapHOro Tenedona. Ilomaiite
11



ANEKTPUYECKUN TOK B TPOBOJA. VI3MephTe 3aBUCUMOCTh BEIMYHMHBI HHIYKIIHH
MarHUTHOTO TOJIA Ha TOpIE JIAKU OT CHJIBI MPOTEKAIOIIErO 4Yepe3 MPOBOJ TOKa.
Jliss  »TOro BHAuajge TOBBIMIAWTE 3HAYEHWUS CHJIBI  MPOTEKAIOIMIETO  TOKa
710 MAaKCUMAJIBHO BO3MOYKHOT'O 3HAYCHHSI, a IOTOM MTOHIKANTE 710 HYJIEBOTO 3HAUCHHUSI.
3aTeM CMEHUTE MOJIAPHOCTh MOAKIIOYEHHS MCTOYHHUKA TOKA W TOBTOPUTE OIIBIT.
[TocTpotiTe rpaduk, OMUCHIBAIOMINN 3aBUCUMOCTh BEIMYWHBI MAarHUTHOW WHIYKITHH
Ha TOPIIE JIAIKU OT CHJIBI MPOTEKAIOIIETO Yepe3 MPOBOT TOKA.

Obopyodosanue. ~ CMapT@oH ¢  TPEAYyCTAHOBJICHHBIM  MPOTrPaMMHBIM
obOecrieueHreM Ui W3MEpPEHHUs BEITUYMHBI MAarHUTHOTO TIIOJS, INTaTHB C JIBYMS
JanKaMH, OJHA K3 KOTOPBIX JIOJDKHA OBITh KEJNe3HOW (WM JIpyroil Kene3HbIi
CEpICYHUK), JTa0OpPaTOPHBI HMCTOYHUK IUTAHUSA, OJHOXWIBHBIA W30JUPOBAHHBIN
IPOBOJI, BBIICP)KUBAIOMIMM MaKCUMaJIbHBIH TOK JIa0OpAaTOPHOTO HMCTOYHUKA
MTATAHUSI.

Kpamxoe onucanue pewenus. Jlanka mraTuBa OOMaThIBACTCS HECKOJIbKUMU
BUTKAMHU TOJICTOTO M30JIMPOBaHHOrO mpoBoAa. C momolpio 1abopaTOpHOro
HMCTOYHHMKA TTUTAHUS Yepe3 MPOBOJI IMPOITYCKAETCs dICKTpUIecKuil Tok. CHavaia ToK
IPOIYCKAIOT B OJHOM HAMPABICHUU C TOCTENEHHBIM YBEIMYEHUEM CHJIBI TOKa
U e¢ TOCIEeOyIONMM  YMEHBIIEHWEM, IOTOM  MPOIEAYPY  IOBTOPSIOT
JUTSl TIPOTUBOTIONIOKHOTO HarpaBlieHus: Toka. [lpu sToM wu3MepsieTcss BeIMuYMHA
WHIYKIIMA MAarHATHOTO TIOJISi HAa TOPIE JIANKW IITaTHBA C MOMOIIBIO MOOHIBLHOTO
tenedora. CTpOUTCS 3aBUCHMOCTD BETMYMHBI WHAYKIIUA MAarHUTHOTO TTOJISI OT CHUIBI
IIPOTEKAIOIIETO uepe3 MpoBoja Toka. OOCyx)aaeTcsi MOMydeHHBIN TpaduK U sIBJICHHE

MAarouTHOIrO ruCTepcei3uca.

3ansitue 4. U3yuenune padboThl 3JIEKTPOABUTATES U JTMHAMO-MAIIMHBI (YacTh 1)

Jexkyusa «IneKTpOoaBUTATENIb U dJIEKTporeHeparop». OO0CyKmaaeTcs UCTOPHS
U300pETeHUsS]  DJICKTPOJBHUTATENI W COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIWU.
OnuchIBaeTCsl BHYTPEHHEE YCTPOMCTBO SJIEKTPOJIBUTATENSI U BJIEKTPOTEHEpaTopa.

PazbuparoTcs TeopeTuueckue 3a1auu Mo JAHHOU TEME.

3ansitue 5. U3ydyeHue padoTnl 3JIeKTPOABUTATENSA U IMHAMO-MAIIMHBI (4aCTh 2)
Ilpakmukym
3aoanue. 1) IIpoBeanuTte Ceprio SKCIIEPUMEHTOB U U3MEPHTE 3aBUCMOCTD CHIIBI
TOKa, BhIpA0AThIBAEMOU T€HEPATOPOM, OT BETUIMHBI MOMEHTA CHUJIBI, TPUIIOKEHHOTO

K ero Baity. 2) [IpoBeuTe cepHIo IKCIICPUMEHTOB U U3MEPHTE 3aBUCUMOCTD BEJTUUHHBI
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HaIpsDKEHUs, IOJAHHOTO Ha JJEKTPOJBHUraTeldb, OT YacTOThl €ro BpAalEHUS
Y MEXaHUYECKOU HArpy3KHu €ro Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUYMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTaTt, COeIMHUTENbHBIE POBOJIA, JAOOPATOPHBINA UCTOUHUK ITUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewienus. IIpoBoJsATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIBl TOKa, BbIpAOATHIBAEMOW TIE€HEPATOPOM, OT BEJIWYMHBI MOMEHTA CHIIBI,
MIPWIOKEHHOTO K €ro Bally. [IpoBOIMTCA ONBIT MO HM3YYEHHUIO CBSI3M BEIUYHH
HalpsOKEHUs, MOJAHHOTO Ha DJJIEKTPOJBUTATeNlb, OT 4YacTOThl €ro BpalICHMs
Y MEXaHUYECKOUN HArpy3Ku €ro Baja.

Onucanue cxoocux padbom npaxkmuxyma: 1) MexayHapomHas OJUMITHAIA
0 3KcriepuMeHTanbHol pusuke 2018 r., 3anaua « MOTOPUUK C PELYKTOPOMY, ITYHKTHI
NoeNe 1-4; 2) MexnyHapoaHasi oJIMMIIHAJa MO dKCIIepUMEeHTanbHOU pusuke 2022 1.,
3anaya «DoHapey, myHKTH NeNe 14,

3anaTue 6. M3ydeHue 3aBHCHMMOCTM TepHOJa  KoJeOaHMil  JIMHEHKHU
HA NWINHAPUYECKON MOBEPXHOCTH OT PAINYCA ee¢ KPUBU3HBI

Ilpakmukym

3aoanue. Onpenenure XapakTep 3aBUCMMOCTU MEpHOJia KOJaeOaHuN JMHEWKH,
MOJIO)KEHHOW Ha UWJIWHIPUYECKYIO TOBEPXHOCTh, OT paauyca KPUBHU3HBI 3TOM
MMOBEPXHOCTH.

Obopyodosanue. Habop MUIMHAPOB Pa3HOro pajauyca (Hampumep, pa3ivudHbIe
UIMHAPUYECKUE COCY/IbI), TMHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IIpoBoaMTCS cepusi NPSIMBIX H3MEpPEHUN
3aBUCHUMOCTH TIepHoJa KoJcOaHUN JTUHEWKH, IOJOKCHHOM Ha IWIUHIPHUYICCKYIO
MOBEPXHOCTh, OT paguyca KPUBHU3HBI 3TOW MOBEPXHOCTU. MCHOIB3YIOTCS METOJIbI

JMHEapu3alyy U rpaduuecKkoro aHaanu3a SKCIePUMEHTAIbHBIX JaHHbIX.

3anaTne 7. W3ydyeHume 3aBHCMMOCTH AMIUIMTYIbl KOJe0aHWH NPYKUHHOIO
MasiTHMKA OT BpeMeHH

Ilpakmukym

3adanue. W3meppTe 3aBUCUMOCTb aMIUIMTYIbl 3aTyXarolMX KoJieOaHHit
NPYXKUHHOTO MasTHUKA OT BpeMmeHH. [IpoBepbTe rumoresy o0 3KCIOHEHIMATbHOM

XapakTepe MOoITy4eHHON 3aBUCUMOCTH.
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Obopyoosanue. [lpyxuHa oT AuHaMoMeTpa ¢ npenenom usmepenuit 1 H, rpys
maccoi 150 r, cekyHioMep, ITaTUB ¢ JANKOW U My(QTOH, JIMHEIKA.

Kpamkoe onucanue pewenusa. IlpoBOguTCA OSKCOEPUMEHT IO NIPSIMOMY
M3MEPEHUI0 3aBUCHUMOCTH aMIUIMTYJbl 3aTyXawmoluX KoJieOaHUM MpYKMHHOTO
MasTHHKa OT BpemeHu. Crtpoutcs Tpaduk HCCIEAOBAaHHOW  3aBHCHMOCTHU

B JIMHCAPU30BAHHOM BHJC.

3ansaTue 8. U3MepeHne aKTHUBHOIO M PEAKTHBHOI0 CONMPOTUBJIEHUI KATYIIKHU
HHIYKTHBHOCTH

Ilpakmukym

3adanue. Cobepute 31EKTPUUYECKYIO LIETIh U3 MOCIEA0BATEIBHO COETUHEHHBIX
pe3uCTOpa M KaTylIIKH HWHAYKTUBHOCTH. [IpoBenure wn3mepeHue 3aBUCUMOCTHU
HaIpsUKEHUS HAa PE3UCTOPE OT YacCTOThI IOJABAEMOIO HA 3Ty LENb HAIPSKEHUS.
Ilo mosy4eHHBIM JAHHBIM ONPENCIIUTE AKTUBHOE COINPOTUBICHHE M PEAKTUBHOE
CONPOTHUBJIEHUE KATYIIKN UHAYKTUBHOCTH. PaccunTanTe HHIYKTUBHOCTD KaTYyIIKH.

Obopyoosanue. Karymka HHIYKTUBHOCTH, PE3UCTOP C CONPOTHBIICHUEM,
OJIU3KUM K aKTUBHOMY CONPOTHUBIICHUIO KATYIIKA UHAYKTUBHOCTH, COCIMHUTEIbHBIC
POBO/IAa, TEHEPATOP HU3KOW YacCTOThHI, OCIMIIIOrpad MM BOJIBTMETP MEPEMEHHOIO
HaIPSKEHUSL.

Kpamkoe  onucanue  pewenus.  CoOupaeTcsi  JJIEKTpUYecKass  LElb
M3 TIOCIENOBATENIbHO COENMHEHHBIX PE3UCTOPA M KATYUIKHM WHIYKTUBHOCTH.
Ha o5ty wnens mnonaercs mnepeMeHHoe HanpsbkeHue. [IpoBoaurcs usmepeHue
3aBUCHUMOCTH HANpPSDKEHUS HA PE3UCTOPE OT YacTOThl IOAABAEMOr0 Ha IENb
HampspKeHUs  (aMIUIMTyAa — HamnpsbKeHUsT  Ha  BCel  LemM  MOCTOSIHHA).
ITo HM3KOYAacCTOTHON oOOsacT Tpaduka ONpEAENsAeTCs AKTUBHOE CONPOTUBIIEHHE
KATYLIKU NHIYKTUBHOCTH, IO BBICOKOYACTOTHOM YaCTH ONPENENAETCA UHAYKTUBHOCTh

KaTYLIKH.

3ansarue 9. 3Byk. Ocuusiorpamma 3Byka. CriekTp 3ByKa

Jexkuyun «BBenenue B DKCIEPUMEHTAIBHYIO aKyCTHUKY». BBOISTCA OCHOBHBIE
NOHATUS aKycTHKH. OOCyXaaeTcs MeXaHHUKa PACHpPOCTPAHCHHUS aKyCTUUYECKHUX
KoneOanuii. BBomurcs moHsTHE TOHA U 00epToHA. OOCYXKIAIOTCS METObI
UCCIIENOBAaHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. llpoBeauTe CEpUI0 SKCIEPUMEHTOB IO 3allUCH  OCLMIJIOTPaMM
U CIEKTPOB TJACHBIX 3BYKOB OJHOW 4YacToThl. ONHIINTE OCHOBHBIC OTIUYHUSA
B OCLMJUIOTpamMMax AJisl pa3HbIX INIACHBIX 3BYKOB. OTBETHTE Ha BOIPOC, TOCTATOYHO
JIM JI71s1 OTIMCAHUS KaKOTr0-IM00 3ByYaHUs! OJTHOM JIUIIb CIIEKTPOTPAMMBI?

Obopyoosanue. IlepcoHanbHBIII KOMIBIOTEP ¢ MHUKPO(GOHOM WiIH cMapThOH
C MPEIyCTaHOBICHHBIM MPOTPAMMHBIM 00ECTICUCHHEM.

Kpamxoe  onucanue  pewenus. IlpoBoauTcsi cepus  SKCIEPUMEHTOB
MO0 TOJYYEHUIO OCIIIIOTpAaMM U CIEKTPOB TJIACHBIX 3BYKOB OJIHOW YacCTOTHI
[IpoBoauTCS CpaBHUTENBHBIN U KAUECTBEHHBIN aHAJIN3 OCIIMIJIJIONPAMM U CIIEKTPOB.

Onucanue cxodxceti pabomvl npaxmukyma: MexayHapoaHas OJMMIIAAAA
no »KcnepuMeHTtanbHoU ¢usuke 2017 r., 3agadya «AKYCTHUYECKHE PE30HATOPbBIY,

gacTth No 1.

3ansTue 10. CTosune MexaHN4YeCKHe BOJTHbI

Jekuyua «Ctosiurie MexaHUUecKue BOIMHBD». OOCYXIaeTcs MeXaHUKa CTOSYMX
BOJIH B OJIHOMEpHOW cpeje. PaccmaTpuBaroTcs NMpuMephbl pa3dyYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Ilogyiite B mpoOUpKy Tak, 4ToObl OHA Havasia 3Byuyath. [IpoBeaute
M3MEpEHNE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 00€pPTOHA BO3IYIITHOTO
cToiba B MPOOHMPKE OT BBICOTHI ATOTO cToiba. J[JIs M3MEHEHUsT JIMHBI BO3AYIIIHOTO
cToJi0a 3anoyHsiTe MpoOUpKy BoJ0M. OnpeenuTe CKOpOoCTh 3ByKa B BO3IyXeE.

Obopyoosanue. llepcoHANbHBI KOMMBIOTEP ¢ MUKPOPOHOM I CcMapT(OH
C IPEeAYCTAaHOBJICHHBIM IIPOTPAaMMHBIM OOECIIeUeHUEM, MPOOUpPKa, BOJ1a, TUHEHKA.

Kpamxoe  onucanue  pewenus. IIpoBoauTcs  cepusi  3KCHEPUMEHTOB
0 HU3MEPEHHUI0 AaKyCTUYECKOTO CIIEKTpa 3BYyYaHHUs MPOOUPKH, BO3HUKAIOIIETO
pu BIyBaHUM B Hee Bo3ayxa. CTpouTcs JIMHEaApU30BaHHBIM rpadUK 3aBUCUMOCTH
YacTOThl OCHOBHOTO TOHAa W TMEpBOro 0OEpTOHA OT BBICOTHI BO3IYITHOTO
cTtonba B mpobupke. [lo momydyeHHBIM JaHHBIM OMPENEISIETCS CKOPOCTh 3BYKa
B BO3JIyXE.

Onucanue cxooicetl pabomuvl npakmukyma: MexayHapolHas oJIuMIuaga
mo skcnepuMeHTabHOU ¢u3uke 2017 T., 3amaua «AKYyCTHUECKHE PE30HATOPHI»,

qacTth No 2.
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3ansrue 11. U3mepeHue noka3areJsisi NpeJIOMJIEHHUS CTEKJIA

Ilpakmukym Ne 1

3aoanue. Onpenenure nokazaTesb NPEeTOMICHUS CTEKISTHHON TUIACTUHBI.

Obopyoosanue. IlpeamMeTHOE CTEKI0, MUUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, ITATUBBI C JTAKOW U My(TOH.

Kpamxoe  onucanue pewenusa. IlpoBoauTcs  cepusi  SKCIEPUMEHTOB
10 U3YyYEHHUIO MEPEHAIIPABIECHUS JIyda CBETa, MaJa0IIEero Ha OOKOBYIO MOBEPXHOCTb
PEIMETHOTO CTEKJa, B 3aBUCMMOCTH OT BBIOpAHHOTO yTriia majieHus. Beruucnsercs
MOKa3aTellb MPEIOMIICHUSI MaTeprala IMJIaCTUHBI.

Onucanue cxooicert pabomwvl npakmukyma: MexAyHapoIHas OJUMIIMALA
no oskcrnepuMeHTanbHOM (usuke 2021 r., 3amaya «OTpakeHue, TPETOMIICHHE
U MIPOIyCKaHME», MMyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onipeenure ¢ MaKCUMaIbHOW TOYHOCTBIO NMOKA3aTENb MPEIOMIICHUS
Marepualna MpU3Mbl.

Obopyoosanue. [lpuzma, nazepHas ykaska, TpPaHCIIOPTHUP, IIITATUBBI.

Kpamxoe onucanue pewenus. 1IpoBoAMTCS ONBIT 1O  HU3MEPEHUIO
MHHUMAJIBHOTO YIJla OTKJIOHEHHUS JIA3€PHOrO Jiyda TPEYrOJbHOW PaBHOCTOPOHHEU
npusMoil. Ilo momydeHHOMY 3HAUYEHHMIO YIJIa pPacCUMTBHIBACTCS IOKa3aTellb

IMPCIIOMIICHHS ITPHU3MBEIL.

3ansTue 12. IlosiHoe BHYTpeHHee 0TPaKeHUe

Jekyua «Ilpumenenune »s¢pdexTa TOTHOTO BHYTPEHHETO  OTpaKeHUs
B u3MepeHusix». OOcyxnaercs 3(PQGEeKT TMOJHOTO BHYTPEHHEr0 OTPaKEHHS.
OnucelBalOTCSI MpPUEMBbl 10 HCIOJIB30BAaHUIO 3TOro 3¢ddexra mpu NpoBEAECHUU
ONTHYECKUX U3MEPEHUM.

Ilpakmukym

3aoanue. Onipeaennurte nokaszarenb NPeTOMIICHHUs MaTepuasa NpU3Msl.

Obopyoosanue. CTEKIISIHHAS IPU3Ma, JJa3epHasl yKa3Ka, JIMHEeHUKa.

Kpamkoe onucanue pewenus. [IpoBoauTcst onsIT 1o HaOmMoAeHUIO 3(dexTa
MOJTHOTO BHYTPEHHETO OTPAXKCHHsI CBETA, KOTOPBIA PACIpPOCTPAHSICTCS B MPHU3ME.
W3mepsitoTcss mapaMeTphl, MPU  KOTOPBIX jgocturaercs 3¢dekt. Bwruucnsercs
noKasareib MPEJIOMIICHHUS MaTepuala MpUu3MBbl.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapolHas OJUMIIKAIA

10 DKCTIIepUMeHTaNbHOM pusuke 2021 1., 3amava «/{ucnepcus», myHkT Ne 1 [16].
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3anusitue 13. IIpoBepka ¢QopmyJjbl TOHKOI JIMH3BI € TOMONIIbI) MeToJa
napajiakca, NpUMEeHEHHOT 0 ISl onpeieieHusl MOJIOKeHUs1 M300pPaKeHus

IHpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PACCTOSTHUE
coOuparoiei JTUH3BI.

Obopyodosanue. Cobuparornias TMH3a, ONTHYECKas CKaMbs (TUOO MepHas JIeHTa
U KpEeTUJICHUE JIJIsl TMH3bI ), BE UTJIBI OT IITPHUILA (CO CTOUYEHHBIM OCTPHUEM ), TUTACTUIIUH,
TOYEYHBIN HCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. OOcCyxnaeTcs U AeMOHCTpupyercs 3¢ deKt
napayuiakca. M3ydeHHbIH 3(Q(GEKT HCHONB3yeTCsl s ONPEAENEHUs IOJOKEHUS
M300paXeHHs] UCTOYHUKA CBETa C MaJIOM CBETUMOCTBIO, MOTYYCHHOTO C MOMOIIBIO
cobuparomieid auH3bL. [l0 HECKOJBKMM ONBITAM pPAaCCUUTHIBAETCS (OKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue GoKyCHOro pacCTOSIHUS paccenBaoeii JTHH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMalIbHOM TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
paccenBaroIICHl JTUH3BI.

Obopydosanue. PaccewBaromniasi JuH3a, coOuparoniasi JWH3a, ONTHYECKas
CKaMbsi (TUOO MepHasi JIHTa W KPEIUICHHs JIsl JIMH3), JUCT KapTOHA, HOXKHUIIBI,
TOYCUHBIM UCTOUYHUK CBETA.

Kpamkoe onucanue pewenus. O0CyXJIat0Tcs MpUEMbl U3MEpPEHUsT (OKYCHOTO
pacCTOSIHMSL ~ pacceuBarollel  JauH3bL.  [IpoBOAMTCS  ONBIT MO  MOJYYEHUIO
JNEHUCTBUTEIBLHOTO N300paXKEHMSI B PACCEUBAIOLIEH JIMH3€E ITyTEM CO3JJaHUs C IOMOIIIbIO
coOuparomieid  JIMH3bI MHUMOTO WCTOYHMKA JJII  pPacCEeUBAIONIEH  JIUH3HIL.
Takke NOPOBOIUTCS OMNBIT MO HAOIIOACHHUIO PACXOMASIIEIocsl CBETOBOIO IyyKa,
00pa30BaHHOTO CBETOM, H3IyYCHHBIM TOYEUYHBIM HMCTOYHUKOM U MPOIIEIIIAM
Yyepe3 paccerBarollyl0 JMH3Y, Ha KOTOpYI0 HakiieeHa auadparma. [lo pesynbraram
MOJYYEHHBIX SKCIEPUMEHTOB PACCUUTHIBAECTCS ONTHUYECKAsl CUJIa paccerBaromieit
JIUH3BL.

Onucanue cxooiceii pabomvi npakmuxyma: [8], rmaBa Ne 5, maGopaTtopHas
paborta Ne 12.
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3ansaTue 15. Onpenesienne JIMHBI BOJHBI JIA3€PHOT0 M3JIy4YeHUS] ¢ NMOMOIIbIO
cxembl FOnHra

Ilpakmukym

3aoanue. llpunymaite -HKCOEPUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIONLYIO
HaOmMoAaTh WHTEPGEPEHIIMOHHYI0O KAapTUHY OT CBETOBOTO W3IyYCHHUs Jia3epa.
Onpenenute JIMHY BOJHBI U3IyUYCHUS JIA3€PHOM YKA3KHU.

Obopyodosanue. JlazepHas ykazka, HUTKa, posibra, OyjaaBKu, SKpaH, pyJeTKa.

Kpamxoe onucanue pewenus. JIByMs CBS3aHHBIMH HUTKOW OyJlaBKaMu
MPOKAJILIBAIOTCSA JIBa OJU3KOPACIOJIOAKEHHBIX OTBEPCTUS B AJIIOMUHHEBOM MUIIEBOI
donbre. IlomydeHHble OTBEpCTHUSI OCBEIIAIOTCS JIa3epHBIM IMydykoM. B mporresaiiem
cBeTe HaOmoaeTcs nutepdepeHimonHas kaptuta. [1o paccTosiHIIO MeX Ty 0JI0CaMU
UHTEeP(OEPECHIIMOHHOW KapTHHBI W PACCTOSHHUIO MEXJIY OTBEPCTUSIMHU B (DOJbIe
paccuuThIBACTCS JJIMHA BOJIHBI CBETA B JJA3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  Npakmukyma:  3aKIIOUUTENbHBIM  3Tam
BCEPOCCUMCKON OIMMIUAIBI MKOJIBHUKOB 1o pusuke 2000 1., 11 knace, 3amaga No 1.

3ansaTue 16. U3yuenune crnekTpa cBeTa pa3jMYHbIX HCTOYHUKOB C NMOMOIIBIO
AU(PPAKLIHOHHOM PeLIeTKH

Ipakmukym

3aodanue. lpunymaiite, cobepuTe U ONUIINTE SIKCIEPUMEHTATbHYIO YCTAHOBKY,
ITO3BOJIAFOIIYO MTOJIYYUTh ONTUUECKHUN CIIEKTP U3IYUYEHUsI CBETA PA3IIMYHBIX HCTOYHUKOB.
IIpoBenure nccienoBaHue CIEKTPOB MIPEIOKEHHBIX BaM UICTOYHUKOB CBETA.

Obopyodosanue. {udpaxkunonnas pemnierka, (GoHaph ¢ JIaMION HaKaIUBaHUS,

CBETOAMOHBIN (hOHAPBH, TaA30pa3psiIHAs JTAMIIOUYKA, SKpaH, AMapparMa, MepHas JICHTA.

Kpamkoe  onucanue  pewenus. 1IpoBomurcs cepusi  IKCIEPUMEHTOB
M0 HaOMIOAEHUIO ONTUYECKHX CHEKTPOB H3JIYyYEHHS] HCTOYHHKOB CBETa pa3HOU
npuponsl. [IpoBoauTcs CpaBHUTENBHBIA U KOJTMYECTBEHHBIN aHAIU3 3TUX CIIEKTPOB.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoIHas OJUMIIUAIA

o dKcnepuMeHTabHON (pusuke 2018 r., 3agaua «CriexkTpy.

3ansTue 17. UcciienoBanue 3aBUCHMOCTH HHTEHCUBHOCTH CBEYEHHUSI CBETOIHO/1A
OT CWJIbI MPOTEKAIOLIETr0 Yepe3 Hero ToKa

Ilpakmukym

3adanue. W3mepbTe 3aBUCHMOCTh HMHTEHCHUBHOCTH CBEUEHHUS CBETOJIMO]IA
OT CHWJIbI TPOTEKAIOIIEr0 4Yepe3 Hero Toka. OmpenenuTe XapakTep H3MEPEHHOH

3aBUCUMOCTH.
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Obopyoosanue. Cmetonuon, MOKCMEeTp (Wiu cMapTGoH ¢  JATIUKOM
OCBEIIIEHHOCTH), JIabopaTopHbIN OJ0K muTaHus (wim ABe Oarapeiiku AA, peocraT
Y MYJIBTHMETP ), COCTUHUTEIBHBIE TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS JKCHEPUMEHT IO MPSIMOMY
U3MEPCHHUIO 3aBUCHUMOCTH WHTEHCUBHOCTH W3JIYYCHHsI CBETOAMOAA OT CHIIBI
IpoTeKarouero vepe3 Hero Toka. CTpouTcss rpaduk NOTy4eHHOW 3aBUCUMOCTH.
Omnpenensercsa xapakTep 3aBUCUMOCTH.

3ansaTue 18. HalOawnenne wu30MpaTeJbHOCTH BHYTpPeHHero ¢oro3dgdekra
K JJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOIMOAA IPYT HAIPOTHUB Jipyra. M3yuuTe siBneHue
BO3HUKHOBEHHUS (OTOTOKAa B OCBEIIAaeMOM cBeTtojuone. Jljis 3TOro u3MepbTe
3aBUCUMOCTh CHJIBI ()OTOTOKA OT HAMPSHKEHUS Ha CBETOAMO/IC, BBITIOJIHSIOIIEM POJIb
UCTOYHUKA cBeTa. [IoBTOpUTE ONBIT, MPUMEHSSI B KAa4ECTBE HCTOYHUKOB CBETA
CBETOJIMOABI, NAIOLIME CBET C Pa3HbIMU JUIMHAMU BOJIH. OmpeneinnuTe YCIOBHS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOIMO/I€ BOSHUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOIUOJIOB Pa3HbIX IBETOB (KpacHbBIC, 3€JICHBIC
U CUHUE), OJI0K MUTAHUS CBETOIUOA-OCBETUTEIIS, MYJIbTUMETD.

Kpamkoe onucanue pewenus. JIBa cBETOIHOJA YCTAHABJIMBAIOTCS HAMNPOTHUB
npyr apyra. Uepe3 OIuWH CBETOAMOJ MPOIYCKACTCS TOK OT MCTOYHHMKA MUTAHUS.
N3yuaercsi sBJieHHME BO3HUKHOBEHHUSI (POTOTOKA BO BTOPOM  CBETOAMO/IC.
OGHapyxuBaercsi, 4To (OTOTOK BO BTOPOM CBETOAMOJIC BO3HUKAET TOJBKO
MPA OCBENIEHUM €r0 CBETOAMOJOM C JJIMHOW BOJIHBI, MCHBIIEH WJIM PAaBHOW JJIMHE
BOJIHBI, HA KOTOPYIO pacCUUTaH OCBEUIAEMbI CBETOIUO/I.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoJIHas OJUMITHAIA
0 dKcriepuMeHTanbHo# pusuke 2020 r., 3apaya «Onromnapa» [17].
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
JAOIOJIHUTEJBHOI'O OBPA30BAHUSA «OCHOBBI PU3NYECKOI'O
IKCIIEPUMEHTA)»

JINYHOCTHBIE PE3YJIbTATHBI

B cghepe epasrcoanckoeo eocnumanus:

TOTOBHOCTh BECTU COBMECTHYIO JIESITENBHOCTh B MHTEpECAX I'PAXKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIECTBOBATh C COIMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU
¢ uX QYHKIUSMU U HA3HAYCHUEM.

B cghepe nampuomuueckozo socnumanus:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIAHCKOU UJIEHTUYHOCTH, TATPUOTUZMA;

[EHHOCTHOE€ OTHOIIEHWE K TOCYJIapCTBEHHBIM CHUMBOJAM, JAOCTHKECHUSIM
POCCUHCKHUX YUYEHBIX B 0071aCTH (PU3UKHU U TEXHUKH.

B cghepe oyxoeno-upascmeennoco socnumanusi:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OLICHMBaTh  CHUTyallUl0 W NPUHAMATh  OCO3HAHHBIE
peleHusl, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YHUCJIE B JEATEILHOCTH YUYEHOTO;

OCO3HAHMWE JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO Oy IYIIETO.

B cghepe acmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ACTETUKY HAyYHOTO TBOPYECTBA,
MpUCYLIEro (PU3NYECKO HayKe.

B cghepe mpyoosoeo socnumanus:

HHTEpEC K pa3iuuHbiM chepaMm  MOpodecCHOoHATBLHON  JIeSITEIBHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (PU3MKON M TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyayeit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIacTU
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.

B cgpepe sxonocuueckozo éocnumanusi:

c(hOpMUPOBAHHOCTh  AKOJOTUYECKOW KYJbTYpbl, OCO3HAaHHE TJI00aJTHLHOTO
XapaKTepa SKOJOTUUECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE AEUCTBUIM B OKPYKAIOIIEH CPEIE HA OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

paclIMpeHre ONbITa AEATEIbHOCTH SKOJIOTUYECKON HAIPABIEHHOCTH HA OCHOBE

MMEIOIIMXCS 3HAHUM T10 (1)I/IBI/IKC.
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B cgpepe yennocmu Hayuno2o nosHaHus:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAyYHOM JesTeNbHOCTH, TOTOBHOCTH B TIpoliecce
M3y4eHUs (U3UKH OCYIIECTBISITH MPOCKTHYIO M MCCIIEIOBATENBCKYIO JIEATEIHHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTeIbHbIC YHHBEpPCAJIbHbIC Y4eOHbIC NCHCTBHS:

Bba3oBble jornueckue 1eiicTBUA:

CaMOCTOSITENIbHO  (OpMYJIHpOBaTH U aAKTyallM3UpOBaTh  MPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAeNATh LENH JIEATEIbHOCTH, 3aJaBaThb NapaMeTpbl M KPUTEPUH HX
JTOCTHXKCHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MMPOTHUBOPEYHS B pACCMATPUBAEMBIX (PU3UYECKHUX
SBJICHUSIX;

pa3zpabaThiBaTh IJIaH PEHICHUS MPOOJIEMBbI C YUYETOM aHalM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B ICSITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHMBATh PUCKU TOCIEACTBUN AESATENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSX PEaIbHOT0, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOC MBIIMIJICHHUC IIPU PCHICHHUU JKU3HCHHBIX HpO6J'ICM.

ba3oBble ucciieqoBarebCKue 1eiCTBUA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMH TIOHATHSIMH H METOJAMH
(bu3nUecKoil HayKu;

BJIQJICTh HaBBIKAMH y4eOHO-HCCIIEIOBATEIHCKON U MPOEKTHON NEATeTbHOCTH
B o0siacTé (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IMOMCKY
METOJIOB pelIeHHUs 3anad (PU3NYECKOTO COACPIKAHMS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BIIAJICTh  BUJAMHU  JCATEIBHOCTH IO  TOJYyYEHHWIO HOBOTO  3HAHUS,
€ro HHTepIpeTaluu, MpeoOpa30oBaHUI0 W TPUMEHCHHIO B Pa3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YIEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOUTh apTyMEHTHI /ISl TOKA3aTeIbCTBA CBOUX

YTBEPKIACHNM, 3a7aBaTh IAPAMETPBI U KPUTEPHUU PEILICHMUS;
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aHAJIM3UPOBaTh TOJYYEHHBbIE B XOAE pEUIeHHWs 3aJaud  pe3yJIbTaThl,
KPUTHYECKH OLIEHWBAaTh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpMyIUpOBaTH COOCTBEHHBIE 3alaud B 00pazoBaTeNbHON
AeSITeILHOCTH, B TOM YHUCIIE IPU U3yYCHUH (DUBHUKH;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

yMEThb MEPEHOCUTh 3HaHUA MO (QHU3UKE B MPAKTHYECKYI0 00IacThb
KHU3HEIEATEIIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OpUrHHAJIbHBIE [TOIX0/Ibl U PELLICHUS;

CTaBHUTDb HpO6J’ICMBI " 3a1a49M, JOITYCKAOIHEC aJIbTCPHATHUBHBIC PCIICHM.

Pabora ¢ undpopmanmeii:

BIIQJICTh HABBIKAMHM TIOJMyYeHHs] HWHGOpManuu (U3HIECKOTO COMCPKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh TOWCK, aHAIM3,
CUCTEMATH3AlMI0 W WHTEpHpeTanuio HHGOPMAIMK Pa3IUYHBIX BHIOB U (opm
MIPEICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(POpMAITUH;

HCIIONIB30BaTh  CpeAcTBa  MHGOPMANMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIMOHHBIX
3a/a4 ¢ COOI0/IeHHEM TpeOOBaHUM SPTrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeKeHurs, MPaBOBBIX M JTHUYECKHUX HOPM, HOPM HMH(POPMAIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJICPIKAHMS B PA3TUYHBIX (JopMaATaX C yUETOM
Ha3HaueHUs MHGOPMAIMKM U 1EJIEBON ayJAUTOPUH, BHIOWpAas ONTUMAIIbHYIO (opMy

MpCaACTABJICHUSA U BU3YyAJIU3allNH.

KoMMmyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC HCHCTBUSA:

OCYILIECTBIISATH OOIIIEHUE BO BHEYPOUHOU JEATEIHHOCTH;

pacino3HaBaTb IIPCAIIOCHIIKU KOHq)JII/IKTHLIX CI/ITyaI_[I/Iﬁ n CMATYAaTh KOH(I)J'II/II(TI)I;

Pa3BECPHYTO MU JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHHUA C MCIIOJIb30BAHUCM
SA3BIKOBBIX CPCACTB,

IMOHHUMAaTb W HMCIIOJB30BATh IPCUMYINCCTBA KOMaHI[HOfI u HH,HHBHI[y&HBHOfI
paboThI;

BBHIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHMA C Y4ETOM OOIIUX

HHTCPECOB U BO3MOKHOCTEH KaXXa0ro 4Jc€Ha KOJIJICKTHUBA,
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MIPUHUMATH 1 (N1 COBMECTHOH JIEATEIILHOCTH, OpPraHu30BbIBATH
U KOOPJAWHUPOBATH ACHUCTBUS MO €€ JOCTHKCHHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacrpenensaTb pojdd € Y4eTOM MHEHHUM Y4YacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KAYECTBO CBOETO BKJIAAA M KAXKIOTO YJACTHUKA KOMAHIbI B OOTIIHIA
pe3yabTar 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHWBATh WJAEH C TIO3UIMA HOBU3HBI,
OPUTUHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh  MO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B  PaA3JIMYHBIX

CUTyalusx, IposABJIATh TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH HMHHUITUATUBHBIM.

PeryjisiTuBHble YHUBepcaJbHbIE yueOHbIE AeiicTBUS:

Camoopranuzanus:

CaMOCTOSATENIbHO OCYILECTBIIATh IO3HABATEIBHYIO JESITEIBHOCTh B 00JAaCTH
(U3HKH, BBISBIATH IPOOIEMBI, CTABUTH U (DOPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PELICHHS PACUETHBIX U KAUECTBEHHBIX 3a/1a4,
IUTAaH  BBITIOJIHEHUSI MPAKTHYECKOH paboThl € yYeTOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacmupsaTh paMKd Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a pElIeHNE;

OILICHHMBATh MPUOOPETCHHBIH OTIBIT;

croco0CcTBOBATH (HOPMHUPOBAHUIO U TIPOSIBICHUIO APYIUIIUMHU B 00J1acTU (DU3HKH,

MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIA HHTEJJICKT:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YILTATOB LEIISM;

BJIa/IETh HaBbIKaMU MO3HABATEIbHOUN pehIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MpUEMbI pediaeKcun Ui OLEHKUA CUTyalluH, BbIOOpa BEpHOTO
peLIeHus;

YyMETb  OLEHMBATb PUCKM U  CBOEBPEMEHHO  IIPUHUMATh  PELICHUSA
10 UX CHWKECHUIO;
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[IPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPM aHaIU3€ pe3yJIbTaTOB
NEATENBHOCTH;

MPUHUMATD ceOs, TOHUMAasi CBOU HEJIOCTATKU U JJOCTOWHCTBA,

[IPUHUMAaTb MOTHMBBI M aApPryMEHThl JPYIMX I[PH aHAIU3E pe3yJbTaTOB
NEeATEIbHOCTH;

MIPU3HABAaTh CBOE MTPABO U MPAaBO APYIUX HA OLIMOKHU.

IHPEAMETHBIE PE3YJIbTATDBI

K kon1y 1 2o0a odyuenus o0y4yaromuiics HaAy4YUTC:

MMOHUMAaTh 3HAYEHUE OMUCATENbHOW, CUCTEMATU3UPYIOUIEH, 00BICHUTEIbHON
U TMPOTHOCTUYECKON (YHKIMI (PU3MUECKON TEOpUHM — MEXAHHUKH, MOJIEKYJSPHOM
¢uU3MKM W TEPMOAMHAMUKH, poOJib (uU3MUecKo Teopuu B (POPMUPOBAHUU
MIPEACTABICHUN O (PU3NUECKON KapTHHE MHPA;

pa3ianyaTh YCJIOBHUS MNPUMEHUMOCTH H3YYEHHBIX MoJened (pU3MuecKux Ten
Y TIPOIIECCOB (SIBJICHUH);

pa3nuyaTh yclOBUS  (TpaHUlbl, O00JacTH) NPUMEHUMOCTH H3YYEHHBIX
(u3nyecKux 3aKOHOB, MMOHMUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBaTh MU OOBACHATH MEXAHWYECKHE, TEIUIOBbIE, DJIEKTPUUYECKUE
IPOLIECCHl U SIBJICHUSI, HWCIIOJIb3YysS OCHOBHBIE IIOJIOKEHUS M 3aKOHbI MEXAaHHKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOpHH, MOJEKYJISIpHOW (PU3MKKM U TEepMOIAMHAMMKH,
ANEKTPOANHAMUKY;

aHAJIM3UPOBATh M OOBIACHATH (PU3NYECKUE SIBJICHMS, HCIIOJIb3YS OCHOBHbBIE
MOJIOKEHUS U (PU3UUECKUE 3aKOHBI;

ONHUCHIBaTh (PU3MYECKHE MPOLECChl U SBJIEHUS, HCIOJIb3YsS HEOOXOAMMbIE
BEJIMYMHBI;

OOBSACHATHL OCOOCHHOCTHM NPOTEKAHUS HM3y4aeMbIX (U3HUECKUX SIBJICHUI;

MPOBOJIUTh HMCCJEAOBAaHUE 3aBUCUMOCTH OJIHOM (U3NUECKON BEIMYHUHBI
OT JPyroyd C UCIIOJb30BAHUEM IIPSAMBIX M3MEPEHUHM, IPU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pE3YyJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PUINYECKUX
BEJIMYMH B BHJIE€ TPA(UKOB C yU€TOM aOCOJIOTHBIX MOTPEITHOCTENW U3MEPEHU, AeNIaTh
BBIBO/IbI I10 PE3YyJIbTaTaM UCCIIENOBAHNS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEIMYMH, PU 3TOM BHIOUPATH
ONTHUMAJIbHBIA METOJ, M3MEpPEHHUs, OLEHUBATh a0CONIOTHBIE M OTHOCUTEJIbHBIC

MNOrpCITHOCTH IIPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;
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MPOBOAMUTH OIBITHI MO MPOBEPKE MPEIIOKEHHON THIOTE3bl: IUIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh  OAKCIEPHUMEHTAJbHYI0O  YCTAaHOBKY, AaHAJIW3UPOBAThH
MOJIyYCHHBIE PE3YJIbTATHI U JIeNIaTh BHIBOJ O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOmro/iaTh TMpaBuiia O€30MacHOTO Tpylda MpU MNPOBEIECHUU HCCIEIOBaHUMN
B paMKax  MpakTUKymMa M  Y4eOHO-MUCCIENOBATENbCKOM  JEATEIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U JJA0OPATOPHOTO 00OPYAOBAHUS;

pemaTh pacdeTHBIC 33JIa4M C SBHO 33J]aHHON W HESBHO 3aJIaHHON (pU3MUECKON
MOJIENIbIO: Ha OCHOBAaHMM aHalU3a YCIOBHUS OOOCHOBBIBATh BBIOOp (U3HUECKOU
MOJIETIH, OTBEYalolel TpeOOBAHUAM 3aJaud, NPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJIaThl (U3WYECKUX TEOPUM TpU  HCIOJIb30BAHUU
MaTEMaTHYECKUX METOJOB pEeUICHHs 3a7ad, MPOBOAWTH pacueThl Ha OCHOBAHUU
UMEIOIIUXCS JIaHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATH METObI
PELIECHHUs C YYETOM MOJyUYEHHBIX Pe3yIbTaTOB;

pemaTth Ka4yeCTBEHHbIE 3a/1aud, TPeOyIOIINe MPUMEHEHUs 3HAHUN M3 Pa3HbIX
pasnenoB Kypca (GU3HKH, a TakKKe HHTETrpaliud 3HAHWM W3 JPYrux MpeIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIa: BBICTPAMBATH JIOTUYECKYIO IEMOYKY pPacCyKICHUH
C OIIOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JUII OOBSICHEHUSI OCHOBHBIX MPHHIIUIIOB
paboThI U3MEPUTETHHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OLEHUBATH IOCIEJICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHONW C (PU3WYECKUMH TMPOIECCAMU, C TIO3HIUN
HKOJIOTMYECKOMN 0€301MacHOCTH, npeJICTaBICHUN 0 paruoHaIbHOM
IPUPOAOIIONB30BAHUN, a TaKKEe Pa3yMHOM HCHOJIB30BAHUM JIOCTHXKCHHM HayKd
Y TEXHOJIOTUH ISl TaJbHEHUIIEro pa3BUTHS YEI0BEUYECKOr0 OOIIECTBA;

OPUMEHSTh Ppa3InyHble CIMOCOObI paboThl ¢ uHbOpManHe (GU3NIECKOTOo
COJIEp)KaHUsI C WCIOJIH30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH,
IIPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTUHU AJIs MTOKCKA,
nepepaboTKU M TPEAbSIBICHUS Y4YeOHOW H HAy4HO-TIOMYJSpHOW uH)OpMaIuy,
CTPYKTYPUPOBAHUSA W HWHTEPIpPETallMd HHPOPMAIMH, TOTYYECHHOW H3 Pa3IMYHbIX
MCTOYHHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIyYaeMyl0 WH(POPMAIIUIO U OIIEHUBATH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK U HAa OCHOBE aHaIM3a
MCTOYHHUKA MHGOPMAIIHH;

MPOSIBJISITh OPTaHU3AIMOHHBIC W TMO3HABATEIbHBIC YMEHHUS CAMOCTOSITEIHLHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHMNA B MPOLIECCE BBIMOJHEHUS MPOEKTHBIX W Yy4eOHO-

HCCICAOBATCIIbCKHUX pa60T;

25



paboTaTh B TIpYINIE C HCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEil;
OpOSBIATE MOTHBAIMIO K Oyaymed mpodeccruoHalbHON AeATeNbHOCTH

I10 CIICIHMAJIBHOCTAM (bI/ISI/IKO-TEEXHI/I‘ICCKOFO HpO(l)I/IJIH.

K koH1ty 2 200a 00yuenua 00y4aromuiics HAyYUTCS:

NOHUMATh pPOJib (PU3UKH B SKOHOMHUYECKOHM, TEXHOJIOTMYECKOW, COLIMAIbHON
U 3THYECKOH cepax NesTEIbHOCTH YeJI0BeKa, pOJib U MECTO (PU3HKHU B COBPEMEHHOI
HAYYHOW KapTUHE MHpA, 3HAYEHUE ONUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENIFHOM W TPOTHOCTHYECKOM (QYHKIMHA (U3HUECKOH TEOpHH, pOJb
¢uznyeckoil Teopur B GOpMHUPOBAHUM NMPEACTABICHUHN O (PU3NUECKON KapTUHE MUpa,
MeCTO (U3UYECKON KapTUHBI MUpa B OOLIEM psAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUI O IPUPOLE;

pasznuyaTh YCIOBUS TNPUMEHUMOCTHM HW3YYEHHBIX Mojened (U3UYECKUX Tel
U TIPOIIECCOB (SIBJICHUM);

paziuyuath yCcioBUS (TpaHMIlbl, OOJACTU) NPUMEHUMOCTH H3YyUYECHHBIX
(u3nyecKux 3aKOHOB, MMOHUMAaTh BCEOOIIMH XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD HCITOJIB30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPOMArHUTHBIE, KBAHTOBBIE MPOLECCHI
M SIBJICHUS, HCIOJIb3yd OCHOBHBIE TIOJOKEHUS W 3aKOHBI JIIEKTPOJUHAMUKH
Y KBaHTOBOU (PU3UKH;

OMKCHIBATH U3YUYEHHBIE (PU3NUYECKHE MPOLECCHI U SIBJICHMS;

OOBACHATH OCOOCHHOCTH NPOTEKAHUS HM3YYECHHBIX (PU3MUECKUX SBIICHHIA;

OPOBOJUTH  HCCIEIOBAHUE 3aBUCUMOCTEN bu3nyecKux  BEJIUYUH
C HCIOJB30BAHMEM IMPSAMBIX W3MEPEHHH, NPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH (DPU3MUYECKUX BEJIUYHUH B BHJIE
rpa@uUKoB C y4eToM aOCOJIIOTHBIX IOTPEIIHOCTEH HM3MEPEHUM, JeJaTh BbIBOJIBI
1o pe3yibTaTaM UCCIIEI0BaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsT (PU3NUYECKUX BEJIMYUH, [IPU 3TOM BBIOUPATH
ONTHUMAJIbHBIA METOJA W3MEpPEHUs, OICHUBATh aOCOJIOTHbIE M OTHOCHUTEIIbHbIE
MTOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJIUTH OIBITHI MO MPOBEPKE NPEIJIOKEHHOM THUIIOTE3bl: IJIAHUPOBATh
HKCIIEPUMEHT, COOMpaTh  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY, aHAJIM3UPOBATH

IMMOJIYYCHHBIC PC3YJIbTATHI U ACJIATh BBIBO O CTATYyCC HpCI[J'IO)KCHHOfI THUIIOTC3hI,
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coOmroiaTh MpaBwia O€30MacCHOTO TpyAa MpHU TPOBEISCHUU HCCIEIOBAHUI
B paMKax TMpakTUKyMa H  y4eOHO-HCCIIEJJOBATEIbCKON  JEATEIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOIMCTB U J1a0OpaTOPHOro 000PYI0BAHMUS;

peraTh pacyeTHBIC 3aJ]a4M C SBHO 3aJaHHOW W HESBHO 3aJaHHOUN (Ppu3ndeckoi
MO/JIENbIO;

pelaTth Ka4yecTBEHHbIE 3a/1ayd, TPeOyroIne MPUMEHEHUs 3HAHUN U3 pa3HbIX
pasznenoB kKypca (GU3HKM, a TakKe HHTErpaluu 3HAHWM W3 JPYrux MpeIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIa: BBICTPAUBATH JIOTUYECKYIO IEMOYKY pPacCyXICHUH
C OMOPOi Ha U3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUSI OCHOBHBIX TMPHUHIIUIIOB
paboOThI U3MEPUTEIHHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OICHUBATH TOCIEJCTBUSA OBITOBOM M IMPOU3BOJACTBEHHOM
JESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHONW C (PU3WYECKUMH TMPOIECCaMU, C TIO3HUIUN
HKOJIOTHUECKOMN 0e30MmacHOCTH, IpEICTaBICHUN 0 paroHaIbHOM
IPUPOAOIIOIH30BAHUN, @ TaKKE€ Pa3yMHOM HCHOJIB30BAHUM JOCTHXKCHHM HayKd
Y TEXHOJIOTUH JJIsl TaJbHEHIIEro pa3BUTHS YEI0BEUYECKOr0 OOIIECTBA;

OPUMEHSTh pa3InyHble CIOCOObI paboThl ¢ uHboOpManueil (Gpu3nIecKoro
COJIEp)KaHUsI C WCIOJIH30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHUH,
IIPH 5TOM HCTIONH30BaTh COBPEMEHHBIE MH(POPMAIMOHHBIE TEXHOJIOTUH JJIs TTOWCKA,
nepepadoTKU M TPEAbSBICHHUS YYeOHOW M HAyYHO-TIOMYJSipHOM uWHGMOpMAaIUH,
CTPYKTYPUPOBAHHSI W WHTEPIpETalud WHGOPMAIHMH, TOJYICHHOW W3 pPa3TMYHBIX
MCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJydaeMyl0 WH(OpPMAIMIO U OLIEHUBAThH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK M HAa OCHOBE aHAIIM3a
MCTOYHHMKA MH(POPMALIWH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE M TTO3HABATEIIbHBIE YMEHUSI CaAMOCTOSITEIIbHOTO
NprOOpEeTEeHUs] HOBBIX 3HAHWI B MPOLIECCE BBIMONTHEHUS MPOEKTHBIX W y4eOHO-
HCCIIEIOBATENbCKUX padoT;

paboTaTh B IPYIINE C UCIIOJIHEHUEM PA3JIMUHBIX COIIMATBHBIX POJICH
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TEMATHYECKOE INTAHUPOBAHUE

1T0J OBYYEHUA

Crnioco6b1 u3mMepenus pu3ndeckux
BEJIMYMH (aHAIOrOBbIE U IU(POBBIE
U3MEpUTEIbHbIE TPUOOPHI,
KOMIIBIOTEPHBIEC TATYNKOBBIE
CUCTEMBI).

ITorpeminocT U3MEPEHUN
(buznyeckux BeIuYuH (a0COMIOTHAS
Y OTHOCUTEJbHASA).

['nmotesa. ®u3ndecKkuii 3aK0H,

I'paHunbl €TI0 IPUMCHHUMOCTH

HanmenoBanue
No Konuuectso XapaKkTepucTuKa AesITeIbHOCTU
pa3eNioB U TeM [TporpamMmMHOe conepxaHme
/o 4acoB oOy4aromuxcs
y4eO0HOTO MpeaMeTa
Pa3zpnen 1. Mexanuka
1.1 | [lorpemHocTu 2 DKCIIEpUMEHT U Teopus B mipotiecce | Onepuposams NOHAMUAMU.
B OKCIIEPUMEHTE no3HaHus npupoasl. Habmonenune | HaOIr0AeHME, SKCIIEPUMEHT, TUIIOTE3A,
(Jtexrmst) U DKCIIEPUMEHT B (PU3UKE. Teopusl, pu3nyeckas BeJIMYMHA,

(bu3nYecKuil 3aKOH, U3MEPUTEIbHBIN
puoop, U3MEpPEHUe, Pe3yabTaT
WU3MEpPEHUS], 1IeHA JICTICHUS IIIKAJIbI
npubdopa, MOrpenrHOCTh U3MEPEHUSI.
Ilpueooums npumepol HaOIOICHUS,
AKCIIEPUMEHTA, THITOTE3bI, TCOPHH,
(bU3UYECKUX BEIMUNH, (PU3UIECKUX
3aKOHOB, U3MEPHUTEIBHBIX MPUOOPOB.
Onpeodensame LeHY JEIEHUS IIKaJbI
npuoopa, abCOTOTHYIO MOTPEIITHOCTh
MPSMOTO U3MEPEHUSI.

3namo HOPMYITBI TSI OTICHKU
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OTHOCHUTENBHON MOTPENTHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuia
OKPYTJICHHS a0COTFOTHBIX
IIOTPEUIHOCTEN, BEIPAKECHHE
OTHOCHUTEJIBHBIX NOTPEIIHOCTEN

B IIPOLIEHTaX

1.2

Or1ieHKa IOTPEITHOCTEH
MPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUMN
(camocTosTenbHAS

pabota)

Onpenenenne norpemHoCcTen
MPSAMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[TpremMbl OLIEHKH NOTPEIIHOCTEN

KOCBEHHBIX U3MEPEHUN

Onepupogams NOHAMUAMU.
a0COJIOTHAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEIIbHAS MOTPEIIHOCTh
W3MEPEHUS.

Ipuooums npumepwvl IPSAMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp NOTPEIIHOCTH IPSIMbIX
WU3MEPECHUM.

Hcnonvzoeams MeTON TpaHULL

JUTS1 OTICHKU a0COTIOTHOM MOTPEITHOCTH
MPSAMOTO U3MEPEHUS, PABUJIIA
OKpYTJIeHUs aOCOTIOTHBIX
MOTPEIIHOCTEH, (POPMYIIBI JIJIs1 OIEHKHU
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOI'O U3MEPEHU.

Ymemwb okpyrnsaTh a0COMIOTHBIE
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MOTPEUTHOCTH, BBIPAXKATh
OTHOCHUTEJIbHBIE TOTPELUTHOCTH
B IIPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY

OTHOCHUTCIIBHBIX HOFpCHIHOCTGﬁ

13.1

Ycpennenne
n3mepenni. CirydaitHast
IIOIPELIHOCTh

(TIpaKTUKyM)

[IpubopHBIE MOTPELIHOCTH,
CJIy4ailHble U CUCTEMATUYECKHE

IMOTPCHIHOCTHU

Onepuposams NOHAMUAMU:
MpUOOPHAs OTPEIIHOCTD, CITydaliHast
MOTPEIIHOCTh, CHCTEMATUYECKast
MOTPEIIHOCTh, CPETHEE 3HAUCHUE.
Ilpueooums npumepvi IpUOOPHOH,
CIIy4ailHOM U CUCTEMaTUUYECKON
MOTPELITHOCTH.

Onpeodensimsb SKCIEPUMEHTAIBHO HAOOP
3HaYeHUN (HU3NUECKON BETUUMHBI

MIPU MPOBEICHUN HECKOJIbKUX
HE3aBHCUMBIX H3MEPEHHUM.
Hcnonvzosams GopMyIIbl 1151 CPETHETO
apu(PMETHIECKOTO HECKOJIBKUX YHCEII,
JUTS OTICHKU a0COMIOTHOM MOTPENTHOCTH
3Ha4YeHUS (PU3NUECKON BETUUMHBI,
OLICHEHHOT'O KaK Cpe/iHee

apupmMeTHIecKoe Habopa ee 3HaUCHUH.
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Oyenugamsv 3HAUCHUE U3MEPSEMOI
bu3nyecKoil BeIMYMHBI KaK CPEIHEE
apumetrnyeckoe Habopa ee 3HAYCHHUIH,
MOJIYYSHHBIX TIPU MPOBEJICHUN
HECKOJBKHX HE3aBUCHUMBbIX U3MEPEHU,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(hU3nYeCKOM BETMUUHBI.
Yemanasnueams 63aumocesssu

MEX/1y OLICHKOW 3HaU€HUs PU3NUEeCKOn
BEJINYMHBI, OTIPEIEIIIEMOM

M0 pe3yJbTaTaM HECKOJIbKHX
HE3aBUCUMBIX U3MEPEHUH, U CPETHUM

apu(pMETUYECKUM HECKOIBKUX YUCET

1.3.2

Kunematuueckue
W3MEPEHUS TATBHOCTH
MOJIETa, pacuer

HA4YaJbHOM CKOPOCTH

(IpaKTUKyM)

IIepemerienue, CKOPOCTh

Y YCKOPEHHE MAaTepUaIbHOU TOUKH,
WX TIPOCKIIMUA Ha OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKOpocTei. JIBrmxkeHue Tena,
OpOILIEHHOTO MO YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Onepuposams NOHAMUAMIU.:

CKOPOCTb, YCKOPEHHE, CBOOOTHOE
najicHue, JaIbHOCTh IOJIETa,
a0COJIIOTHAS MOTPEIIHOCTh U3MEPEHHS,
OTHOCHUTEJIbHAs TIOTPEIIHOCTD
U3MEPCHUS.

Ilpueooums npumepsvr CBOOOTHOTO

MaacHuA TCJI IIPU pa3JIMIHBIX
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KOOPJIMHAT, CKOPOCTH M YCKOPEHHUS

MaTepHaHBHOfI TOYKH OT BPCMCHHA

3HAYEHUSIX HAaYaJIbHOM CKOPOCTH,

IIPU pa3HbIX yriax MeXay HauyaabHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTky,
KHUHEeMaTH4eckue GopMyJibl,
OTHCBHIBAIOIINE JBUKEHUE TEA,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHMOCTH JIaJbHOCTH TIOJIETa Tena,
OpOIIEHHOTO TOPU3OHTAILHO,

OT €r0 HAYAJIbHOW CKOPOCTH.
Hccnedosams 3aBUCHUMOCTbD JAJTBHOCTU
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAa4aJIbHOU
CKOPOCTHU U UHMEPNPEMUPOBams
MOJIyYCHHBIC PE3YJIbTATHI.

Pewams 3agauy Ha onpezeneHue

M0 DKCMIEPUMEHTATHHBIM TAHHBIM
HAa4aJbHOU CKOPOCTH TeIa,
OpOIIIEHHOTO TOPU3OHTAIBHO.
Onpeodensimsb aOCOTIOTHYIO

H OTHOCHUTCIIbHYIO ITOI'PCHIHOCTD
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HAYAJIbHOM CKOPOCTH TENA,

OpOILIEHHOTO TOPU30HTAIBHO

1.4

[Ipocrenue
TeOMETPUICCKHC
HU3MEPCHUS
(camocTosTenbHAS

pabota)

Mertoas! ¥ preMBbl IPOBEICHUA
IPSAMBIX U KOCBEHHBIX H3MEPEHUU
reOMETPUYECKUX BETMYMH (JIJIMHA,

yTOJ1, IJI01a]1b, 00bEM)

Onepuposams NOHAMUAMU.
a0COJI0THAs OTPEIIHOCTh U3MEPEHHS],
OTHOCHUTEINbHAS TIOTPELTHOCTD
U3MEPEHUSL.

3Hamb METOIbl U IPUEMBI IPOBEICHUS
MPSMBIX U3MEPEHUA TEOMETPUUECKHIX
BCJIMYHH.

Ipumensamo Gopmybi

JUTS OTIpEJIEICHUS a0COTIOTHBIX

Y OIICHKW OTHOCHUTEIBHBIX
MTOTPELIHOCTEMN.

Pewamy 3anauy Ha onpeieieHue
riomaau Gurypsl 1 oobeMa Tena

0 DKCITIEPUMEHTAILHO U3MEPEHHBIM
3HAYCHUSM JIJTUH.

Onpedensams 3HaYEHUS] OTHOCUTEIIBHBIX

IIOIPEIIHOCTEN B IPOLIEHTAX

1.5

I'paduku
AKCITEPUMEHTAITLHBIX

3aBUCUMOCTEN.

['padmyeckoe npeacraBieHne
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYUH JIPYT OT Apyra. JInnennas

Onepuposams nonamusmu.: rpadhuk
3aBUCUMOCTH OJTHOU (PU3UYECKON

BEJIMYUHBI OT APYTOM, TUHEHHAS
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTB. Y TJIOBOU
K03 GUIIUEHT ¥ CBOOOIHOE

cJlaraeéMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PUITEHT
A CBOOOJIHOE cl1araeMoe€ JTUHEMHOMN
3aBHCUMOCTH, alllIPOKCHUMAIIHS,
WHTEPTOJISAIINS, YKCTPATIOJISIINSL.
3nams nipaBUIIa TOCTPOCHMS IPadKOB
3aBUCUMOCTEH (PM3NUYECKUX BETUYHH
JIPYT OT Jpyra.

Cmpoumbs rpapuKu TUHEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BETUIHH
JPYT OT Jpyra.

Ipumensmo TIpaBUIa IOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (DU3NUSCKUX
BEJIMYUH JIPYT OT JIpyTa.

Ilpueooums npumepsi anMpoOKCUMAIIUH,
WHTEPTOJISAIAN, YKCTPATTOJISIIHH.
Ymems poBOIUTH pOLIETYPBI
anmpPOKCUMAIUH, UHTEPIIOJISAIINH,
AKCTPATTOIISIIH.

Onpedensimsb 3HAUEHUS YTIOBOIO

ko3 duireHTa 1 CBOOOTHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIIOTHEIE
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MOTPEIIHOCTH.
Yemanaenusamyo 63aumocesasu Mexny
MaTE€MaTUYECKUM MOHSITHEM <«JIMHEWHAS
GyHKUMS YU TMHEHHON 3aBUCUMOCTBIO
(bu3MYeCcKuX BEJIMYUH APYT OT ApYTa.
Hccneoosams u unmepnpemuposams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(¢u3nyeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(bu3MYEeCKUX BEJIMYUH APYT OT Apyra
0 3aJaHHBIM Ha0OpaM
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 110 TOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
claraeMoe, OLIEHUBAaTh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC ITOI'PCIIHOCTH

1.6

O6paboTka
HEJIMHEHHBIX
3aBUCUMOCTEH:
JIMHEeapu3aIusl,

OJICYET IUIOMIAa N

['paduyeckoe npencraBiacHue
3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT JIpyra.
Henunelinas 3aBUCUMOCTD

U €€ JTMHEeapU3aLysl

Onepuposams nousmuamu. Tpadux
3aBUCUMOCTH OJHOM (pu3nyeckoin
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JIMHEAPU3aLIUs

HEJIMHEWHOM 3aBUCUMOCTH, IJIOMIAIh
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noJ1 rpauxom,
HOCTPOEHUE
KacaTeJbHBIX

K rpaduKy (JEKIIus)

o1 TpaikoM 3aBUCUMOCTH,
KacatelibHas K rpaduKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3Hams ipaBUiia TOCTPOCHUS TPa(PUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUINH
JpYT OT Apyra, pU3NYECKuil CMBICT
TJIOIIA/IM MO TPaUKOM 3aBUCUMOCTH
1 KacaTeJIbHOM K IpaiKy 3aBUCUMOCTHU
B JJaHHOM TOYKeE.

Cmpoumb UCXOIHBIC

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEN (PU3UYECKUX BEJIMUYUH
JIPYT OT JApyra, KacaTeJIbHYIO K Tpaduky
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

Ilpumensame ipaBUIIa MOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (DH3NISCKUX
BEJIMYUH JIPYT OT ApYyra.

Onpeodensime 3HAYEHUS TUIOIAIN

o rpaKoM 3aBUCHMOCTH

U yrJoBoro kosgduirenra

KacaTeabHOM K rpauKy HEMMHEHHON
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3aBUCUMOCTH B IAaHHOM TOYKE,
OLIEHUBATh UX a0COJIIOTHBIE
IOTPEIIHOCTH.

Yemanaenueams 63aumoceasu

MEXy MaTEMaTUYECKUM ITOHATHEM
«(pyHKLIHSD ¥ 3aBUCUMOCTBIO
(U3MYECKUX BEJIMYUH APYT OT APYTa.
Hccneoosams u unmepnpemuposamao
rpauKy HEIMHEHHBIX 3aBUCUMOCTEN
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewamyp 3a5aun Ha IOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUUH
JIpYT OT Jpyra 1o 3alaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEEIATH 10 MOCTPOCHHOMY IpapUKy
YTI0BOM KO3 (ULKUEHT U CBOOOHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC ITIOI'PCIIHOCTH

1.7

N3smepenne
3aBUCUMOCTH

KOOPpAHWHATHI I'PaAHUIIBI

PaBHOMEpHOE 1 HEPABHOMEPHOE
MIPSAMOJIMHEWHOE JIBUYKECHUE.

Koopnunara, Bpemsi, CKOpOCTb

Onepuposams nouamusamu. Tpapuk
3aBUCUMOCTH OJTHOM (hU3UUECKOM

BEJIMYUHBI OT IPYrOM, HEJIMHEWHAS
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00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzanus

3aBUCUMOCTH

(mpakTHKyM)

3aBHCHUMOCTb, TUHEApU3AIIUS
HEJIMHEMHOW 3aBUCHMOCTH.

Cmpoumpb TMHEapU30BaHHbIN rpaduK
3aBUCUMOCTH (PU3MYECKUX BEITUYNH
JIpYT OT Jpyra.

Ipumenamo ipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH APYT OT JApyTa.

Onpedensimsb 3HAUCHUS YTIIOBOTO

ko3 duirieHTa u cCBOOOTHOTO
ciaraemMoro rpaduka JUHEHHON
3aBUCUMOCTH, OI[EHUBATh

WX a0COJIFOTHBIE TIOTPEITHOCTH.
Hccrneoosams u unmepnpemuposams
HEJIMHEHHYIO0 3aBUCUMOCTh KOOPIMHATHI
rpaHuilbl 00JIACTH HAMOKaHUs Oymaru
OT BPEMCHH.

Hcnonvzosamsb CEKyHIOMED U PYJIETKY

1.8

N3yuenue ynpyroro
rUCTEpe3uca

(mpakTHKyM)

Cuina. U3Mepenue cuiibl
JTUHAMOMETPOM. YTIpyrue
¥ YaCTUYHO yIpyTHe nedopMaImu.

Cuna ynpyroctu. 3akoH ['yka.

Onepuposams noHAMUAMU. CUTIA,
nedopmariusi, ynpyruii THCTEPE3uC.
Ymemwv popmynupoBath 3akoH ['yka,

coOUpaTh IKCIIEPUMEHTAILHYIO
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OTkJI0HEeHUs OT 3aKoHa ['yka.
['ucrepesuc. Pabota cubl
Ha MaJIOM ¥ Ha KOHEYHOM
nepemerenuu. ['padpuyeckoe

IIPEICTABICHUE PA0OTHI CUJIIBI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJINYMHBI ITPUII0KEHHON K HEMY CHJIBL.
Cmpoumb HeNTMHENHBIN rpaduk
3aBUCUMOCTH (PU3MYECKHX BETUUNH
ApYT OT Apyra.

Ilpumensimo nipaBUIa NOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH JIPYT OT JpyTra.

Hccneoosams u unmepnpemuposams
HEJIMHENHYIO 3aBUCUMOCTD JIJIUHBI
00BEKTa OT BETMUHUHBI TPUIIOKEHHOM

K HEMY CHUJIBL.

Onpedensims yroy HaKJIOHA
KacaTeJIbHOM K rpaduKy HEIMHEMHON
3aBUCUMOCTH B JAHHOW TOYKE, MJIOIIA/b
1o rpa)MKoM, OLIEHUBATh A0COTIOTHBIE
Y OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeamsb CEKyHIOMED

Y TUHAMOMETD.
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Yemanasnusams 63aumocesisu

MEX1y OTpeaeneHneM (Hru3nuecKoi
BEITMYMHBI «MEXaHUIECKast paboTa

U T€OMETPUYECKUM MOHSATHEM
«IUTONIA/Ib IO/ TPaUKOM 3aBUCUMOCTHU
BEJTUYMHBI CHJIBI OT BETUYUHBI

nedopMarum

1.9

Haxoxnenue maccol
JIMHENKH U LIIpULa
C IIOMOILIBIO
YPAaBHOBEILIMBAHUS

pbIuara (ImpakTUKYM)

AOCOIOTHO TBEPJIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO Tejia. MOMEHT CHJIbI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. ClioXeHHE CHI,
MPUJIOKEHHBIX K TBEPIOMY TETTY.
lenTp TskecTH Tena. Y cioBus

paBHOBECHUA TBEPAOTO TCIIA. Ppruar

Onepuposams NOHAMUAMU. MOMEHT
CHJIbl OTHOCHUTEIJIBHO OCH BpPAILICHUS,
IJICYO CUJIBI, IICHTP TSKECTH Tela,
phIvar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPJIOMY TeIy,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugooums puMepbl TPUMEHEHUS
pPBIYAroB.

Dopmyauposams TANIOTEZY O XapaAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOUKU

OIIOPbI YPABHOBCIHICHHOTI'O phbIdara
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OT BEJTUYMHBI CUJIBI, TPUIIOKEHHOU

K €r0 KOHILY.

Cmpoumsb TUHENRHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETMUUH
ApYT OT Apyra.

Ilpumensimo nipaBUIa NOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBHCHUMOCTH KOOPJAUHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJTUYMHBI CUJTBI, IPUIIOKEHHOU

K €ro KOHILY.

Onpedensims 1o TpaduKy TUHEHHON
3aBHCHUMOCTH 3HAUE€HUS YTII0BOTO

ko3 duireHTa 1 CBOOOIHOTO
CJIaraeMoro, OlleHHWBaTh aOCOTIOTHBIE
¥ OTHOCHUTEIbHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeamsb TUHENKY, a TaAKKe
HITPUIL C ACTICHUSIMHE 1 K3MEPEHUS
o0Bema.

Pewamo 3a/[a4u O paBHOBCCHHU pbIdara
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1.10

N3mepenune

K03 uIrenHTa
HSHEPreTUYECKUX IOTEPh
MPHU OTCKOKE IIapHKa
OT MOBEPXHOCTH

(IpaKTUKyM)

I/IMHYJ'IBC CHJIBI U U3MCHCHUC

HUMITYJIbCA TCJIA. 3aKkoH COXpaHCHUA

HMITYJIbCA. Kunernueckas OHCPIUA

MaTepUAIbHON TOUYKH. Teopema
00 U3MEHEHNHN KHHETUYECKON
SHEPTUU MAaTEPUATBLHON TOUKHU.
[ToreHManbHBIE

Y HEIOTECHUUAJIbHBIE CUJIBI.
ITorennumanbHas SHEPrusl.
[TorenuunanbHas SHEprus Tena

B OJIHOPOJTHOM T'PABUTAILMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUATIBHBIX CUJI

C U3BMECHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHECHUSI MEXaHUYECKOU
SHEpPruu. Y IpPyrue u Heynpyrue
CTOJIKHOBEHMs. BHyTpeHH 15

HHEpPrus Tena

Onepuposams NOHAMUAMU. UIMITYJIbC
CHJIBI, UMITYJIBC T€Ja, KHHETUYECKas
DHEPTUsl MATEPUATIBHON TOUYKH,
ITOTEHIHAJIBHBIE U HETTOTCHIIMAJIbHBIE
CHUJIBI, IOTEHIIMAJIbHASL SHEPTHsI

(B T.4. Teda B OAHOPOJHOM
I'PaBUTALMOHHOM I10JIE), IPYTUe

Y HEYIIPYTHUE CTOJKHOBEHUS.

Ymems popmynnpoBaTh 3aK0H
COXPAHEHUS UMILYJIbCA U TEOPEMY

00 U3MEHEHUH KHHETUYECKON SHEPTHH
MaTEepUAIBHON TOYKH, 1aBaTh
ONpEIEIICHUE OTEHIIMATbHBIX

Y HENIOTEHLMAJIBHBIX CHUIL;
(bopMyIIMpoBaTh 3aKOH COXPAHEHUS
MEXaHHYECKON YHEPTHH.
IIpueooums npumepvl cydaes,
KOTJ]a UMITYJIbC TE€JA COXPAHIETCS
WJIM HE COXPAHSIETCA, KOraa
MEXaHWYECKasl JHEPTUsl CUCTEMBI
COXPAaHSIETCS UM HE COXPAHSIETCH,

YOPYTUX U HEYNIPYTUX CTOJIKHOBEHUH.
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Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIAPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoums TUHENHBIA U HEJTUHECUHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

Ipumensmo nipaBUia TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposamso
3aBHCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewams 3agaum 00 aOCOIFOTHO
YOPYTHX U a0COJIFOTHO HEYNPYTHX

COyIapeHUsIX

Hroro no pazgeny

20
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Pa3nen 2. MoJgiekyJsipHasi pu3nka ¥ TepMOIMHAMUKA

2.1.

Ornpenenenue
TEMI0EMKOCTH
TBEPJIOTO TeJia

(IpaKTUKyM)

2

KonndecTBO TEIIOTHI.
TermnoemMkocTh Tena. Y aejbHas

1 MOJISIpHAs TeTNIOEMKOCTH
BEIIECTBA. Y PaBHEHHE TEILIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposamsb nOHAMUAMU. KOTAYECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YASTbHAS
1 MOJISIpHAsl TETNIOEMKOCTH BEIIECTBA,
TEIJIOBOE PaBHOBECHE.

Ymems hopMynupoBaTh ypaBHEHHE
TEIUIOBOTO OajlaHca, cooupaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
Ilpueooums npumepol Te,
oOnaaronmx oJMHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3InYHON
YIEJIbHOU TEINIOEMKOCTBIO.

Ilpumensmo ypaBHEHUE TETJIOBOTO
OayaHca JJ1s1 OnMcaHus mpolecca
TEII000MeHa TBEPJIOTO TeJla C BOJIOM.
HUccneoosams TennoooMeH

MEXTy TBEPJIbIM TEJIOM U YKUIKOCTSIMHU
U UHMepPNpPemupo8ams Pe3yabTaThl
STHUX OIBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
Tejla Ha OCHOBAHUHU PE3YJIbTaTOB

OIIBITOB IO U3YUYCHHIO TeriooOMeHa
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MEX/1y TBEPBbIM TEJIOM U JKUIKOCTSIMH
C pa3HBIMHU TEMIIEpPATypaMHu, OLIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
HOTPEIHOCTH U3MEPEHHON BEJTUYHHBI.
Hcnonvzosams TEPMOMETD.
Ycmanasausams 63aumocessu

MEX/1y 3aKOHOM COXPAaHEHHUS SHEPTUU
Y ypaBHEHHEM TEIIOBOTO OanaHca.
Pewamy 3a1aun Ha IPUMEHEHUE

YPaBHCHUA TCIIJIIOBOI'O OanaHca

2.2.

N3smepenune
TEMIIEPATYpPhI PYK
3KCIIEPUMEHTATOpA
Y IaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKUC

(IpakTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BenlecTna. M neanspHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ["'a30BbIe 3aKOHBI.
["a30BbIlI TEpMOMETP

Onepuposams nousimusmu. JaBiCHUE,
o0BeM, Temreparypa, KOJIM4eCTBO
BEIIECTBA, HJIcaJIbHBIN ras.

Ymemo 3anmceIBaTh ypaBHEHUE
MenneneeBa—Kianeipona,
(dhopMyIMpOBaTh Fa30BbIC 3aKOHBI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUTI paOOTHI
ra3oBOTO TEPMOMETpA.

Ilpusooumys npumepsi OBEACHUS Ta3a
MIpU U3MEHEHUH €T0 JIaBJICHUs, 00beMa,

TeMIEPaTypHI.
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Ilpumensams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHUE
MJICAJIHOIO ra3a o pe3yJbTaram
OIBITOB C CAMOJIEJIBHBIM I'a30BbIM
TEPMOMETPOM.

Hcnonvzoeamsb NTUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusams 63aumocessu
ME3K]ly BHEIIIHUMU U BHYTPEHHUMU
MakporapamMeTpamMmu
TEPMOJIUHAMUYECKOU CUCTEMBI.
Pewams 3anaun Ha npUMEHEHNE

ypaBHeHust MenaeneeBa—Kianeiipona

2.3.

O dexTuBHbIM

K03 HULIKIEHT
AKECTKOCTU CUCTEMBI.
Onpenenenue MOyJIst
IOnra npoBosioku

C IOMOIIBIO phlYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(mpakTHKyM)

Hedopmaruu TBEpAOTO TENA.
Pactsxxenue u cxxarue. Monynb
IOnra. Ynopyrue u neynpyrue
nedopmarnuu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpauieHus. [liedo cunbl. YcnoBus

paBHOBECHS TBEPAOTO Tea. Peruar

Onepuposams nousmusimu. yupyrue
U Heynpyrue nedopmanuu,

npezen ynpyrou nepopmarum,
monynb KOHra, MOMEHT CHIIBI
OTHOCHUTEIIFHO OCH BPaLCHHUSI, TIEYO
CHWJIBI, pbIYar.

Ymems bopmynupoBath 3akoH ['yka
Uit 1ehopMaliiy pacTKEHUS
OJTHOPOJIHOTO CTEPKHS C TOCTOSIHHBIM

MMONnEepCUYHbIM CCYCHHUEM, YCIIOBHEC
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paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

U Heynpyrux aeopManuii, MaTepruasoB
C pa3nu4HbIMU MOysiMu FOHTa.
Ilpumenams 3akoH ['yka s pacuera
nedopMauy pacTsKEHHsI IPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yITTUHEHUS
MIPOBOJIOKH OT BETUYHHBI
pPacTATUBAIOIIEH €€ CUJIbI

U UHMEPNPemupo8amy

MOJIyYeHHbIE PE3YJIbTATHI,

B TOM YHCJIE JJIsl OIIpENIeIeHUs IIpeiesa
yapyroi aedopmanuu.

Onpeodensams Moynb FOHra npoBoioku
HA OCHOBaHHUH PE3YJIbTATOB OMBITOB

M0 PACTSKEHUIO TPOBOJIOKH

C MMOMOIIBIO PA3TUYHBIX 1O BEJINYMHE
CHJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTEIbHYIO IOTPEUTHOCTh

n3MepeHHoro Moy FOxra.
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Hcnonvzosams HEPABHOIUICUUH pblYar
JUTSl YBEJIMYEHUS CUJIbl U TIEPEMEIIICHHUS.
Pewams 3a1aun Ha TpUMEHEHUE 3aKOHA
I'yka g pacuera pacTsKeHUS

Y C)KaTHsl CTEPIKHEN

2.4.

N3mepenune
koa¢dunrenTta
ITIOBEPXHOCTHOI'O
HaTSHKEHUS METOJIOM

OTpbIBA (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHUE.
KoadduimenT noBepxHOCTHOTO
HaTsDKeHUs. Cuiia MOBEpXHOCTHOIO
HaTsDKeHus. Kamwspasie
siBlieHus. JlaBieHue

IO UCKPHUBJIEHHOM IMOBEPXHOCTHIO

xkunkoctu. opmyna Jlammaca

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSKEHHE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAWJUISIPHbBIC SIBICHUSL.
Ymems 3anuceiBaTh GOPMYITY TSI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (POPMYITY
Jlamutaca ayist onpeneneHus JaBJICHUs
M0/ UICKPUBJICHHOM MOBEPXHOCTHIO
KUJKOCTH, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpusooums npumepsvl TOBEPXHOCTHBIX
SIBJICHUW U KAITWJUISIPHBIX SBJICHUM.
llpumensmes METON OTPHIBA PAMKH

OT MOBEPXHOCTH KUJIKOCTH

JUTst m3MepeHus koddduirenTa
MMOBEPXHOCTHOTO HATSIKEHUS YKUIKOCTH.

Hccneoosams 3aBUCUMOCTD BETUUUHBI
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CHJIBI, HEOOXOJUMOM JJIs1 OTPHIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa

U UHMepnpemupo8ams Pe3yJIbTaThl
IIPOBEJICHHBIX U3MEPECHUM.

Onpeodensamob KO3PHUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTU

I10 pe3yJibTaTaM POBEACHHBIX
WU3MEPEHU, OIIEHUBATh A0COIIOTHYIO
Y OTHOCUTEJBbHYIO MOTPEITHOCTD
M3MEPEHHOMN BEJIIMYMHBI.
Hcnonvzoeams ppryar s CO31aHUs
CHWJIbI 33IaHHOW BEJIMYUHBL.

Pewamys 3anaun Ha IpUMEHEHNE
(hopMyJIBI 17151 CUJTBI TOBEPXHOCTHOTO

HaTsDKeHus U hopmydbl Jlammaca

2.5.1.

OnpeneneHue TOUKU

pochl (IPAKTUKYM)

HacelleHHbIE Y HEHACHIILICHHBIE
napel. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U 1aBJIICHUSA
HACBILIEHHOT'O apa

OT TEMIIEpaTypHI,

WX HE3ABUCUMOCTDH OT 00BbEMA

Onepuposamsb NOHAMUAMU.
HACBIICHHBIA U HEHACBIIIIEHHBIN Nap,
BJIQYKHOCTb BO3/yXa, a0COJIFOTHAS

1 OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymemwb xauecTBEHHO OIMCHIBATH

3aBUCHUMOCTBD IINIOTHOCTH U AABJICHUA
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HACBIIEHHOTO napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

N OTHOCHUTCIIbHAA BJIIAXKHOCTD

HACBIIIECHHOTO ITapa OT TeMITepaTypHl,
UX HE3aBHCHUMOCThL OT 00beMa
HACBIIIICHHOTO T1apa, COOMpPaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
TIpusooumv npumepsvl HACHIIIIEHHOTO
1 HEHACBIIIICHHOT'O Tapa.
Hccnedosams niporiecc BhIAACHUS
POCHI IIPH MIOHUKESHUHU TEMITePaTyPhl
BJIQYKHOTO BO3/yXa

U UHMepnpemuposams MOTyICHHBIC
PE3yJIbTaThI.

Onpeodensims 1O TOJTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JaHHBIM
TEMIIepaTypy TOUYKY POCHI, U 3aTEM,
C IIOMOIIBIO TaOIUI[bI 3aBUCUMOCTHU
JIaBJICHUS HACBIIIICHHOTO T1apa BOJIbI
OT TEMIICPATyPbl, OTHOCUTEIIbHYIO
BJIQYKHOCTH BO3/yXa, a TAKKE
a0COJIFOTHBIC U OTHOCHTEIIHHBIE
MOTPEITHOCTH STUX BCJIMUMH.
Hcnonvzosams TEpMOMETP.

Pewams 3a51a41 HA BEIYMCIIEHUE
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a0COJIFOTHOM ¥ OTHOCHUTEILHON

BJIaXXHOCTH

2.5.2.

3HaKOMCTBO
C AIIEKTPUUYECKUM
KOH/JIEHCAaTOPOM

(TIpaKTUKyM)

DIEKTPUYECKUN 3aps/I.
DIeKTpUIECcKOe MoJIe.
HanpskeHHOCTh M OTEHIM AT
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
MOTEHIUAJIOB U HAPSIHKEHUE.
N3mepeHne HanpsHKeHUsI.
BonbrmeTp. Konaencarop.
DIEKTPOEMKOCTh KOHJEHCATOPA.
[TapannensHOE

Y [TOCJIEI0OBATEIBbHOE COCINHEHNE

KOHJICHCATOPOB

Onepuposamb NOHAMUAMU.:
AIIEKTPUUYECKUI 3aps]1, STIEKTPUIECKoe
1oJie, HAMPSKEHHOCTh U MOTEHIINAI
AIIEKTPUYECKOTO TOJISA, PA3HOCTh
NOTEHLUAJIOB U HaNpsKEHUE,
KOHJICHCATOP, ANEKTPOEMKOCTb
KOHJICHCATOPA.

Ymemu BHIYUCIATD 3apsij] KOHJIEHCATOpA
IO €ro JIEKTPOEMKOCTH

Y HaIIPSDKEHUI0, TPUMEHSTH (DOPMYJIIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH

IIPU MOCIIEI0BATENIEHOM

U TIapaJljIeIbHOM COeIMHEHUN
KOHJIEHCATOPOB, COOMpPaTh
AIIEKTPUUYECKYIO LETb.

IIpusooums npumepbvi
MOCJIEA0BATEIBHOIO U MAPAIIIEIBHOTO
COEMHEHUS KOHICHCATOPOB.
Hccneoosams 3aBUCUMOCTD

HaIpsKCHUS HaA KOHACHCATOPC
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OT €0 JIEKTPOEMKOCTH
U UHMepnpemupoeams pe3yJbTaThl
ATOr0 3KCIEPUMEHTA.

Onpedensims OTHOLIIEHUE
ANEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYEHUSAM HaIIPSOKEHUS HA HUX,
OLIEHUBATh A0COIIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPELIHOCTH
U3MEPSEMBIX BEJIUYHH.
Hcnonvzoeamsb BOIBTMETP.
Pewamyo 3anaun Ha coeMHEHNE

KOHACHCATOPOB

Hroro no pazgeny

Pasznen 3. JieKTpoaguHAMMKA.

3.1

N3yuenue nponecca
pa3psAaKu KOHAEHCATOpa

(mpaKkTHKyM)

DIIeKTpUUYECKUM 3apsi.
DIIEKTPUUECKOE TOJIE.
Hamps>keHHOCTh ¥ TOTeHIA A
AIEKTPUYECKOTO 1MoJis. Pa3HOCTH
MOTEHIMAJIOB U HAIIPsKCHUE.
O/J1C uctounnka Toka. Usmepenue

HanpspkeHus. BonbTmeTp.

Onepuposamb NOHAMUAMU.
AIIEKTPUYECKUH 3apsl, DIICKTPUUECKOE
M0JIe, HAMPSKEHHOCTh U MOTEHIUAI
BJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHIMAJIOB U HANIPSIKCHUE,

OJIC ucrtounumka Toka, KOHJIEHCaTOoD,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KoHaeHcatop. DI1€KTpOEMKOCTb
KOHJICHCATOpa. DIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma

TS TIOJTHOM (3aMKHYTOM )
DIIEKTPUICCKON TIEITH.
Konzaencarop B 1ienu noCTOSTHHOTO

TOKa

AIEKTPUUECKOE CONTPOTUBIICHHUE.
Ymems dopmynupoBats 3akoH Oma
JIJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1IETIH, BBIYUCIISATh
3aps] KOHAeHcaTopa

0 €r0 AIEKTPOEMKOCTH

U HaIIPSHKEHUI0, COOMPAThH
AIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepwvi NOBEACHUS
KOHJICHCATOpa, BKJIIIOYEHHOTO B IETIh
MOCTOSTHHOT'O TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTEPE
3aBUCHUMOCTH CHJIbI TOKA OT BPEMEHU
IIpH pa3psifiKe KOHAEHcaTopa

qyepes pe3nucTop.

Cmpoumb TpadvK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHU TIPH pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensimo IpaBUiIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (DU3NUECKUX

BEJINYMH JIPYT OT Apyra.

Hccneoosams 3aBUCUMOCTE CHITBI TOKA
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OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yyepe3 Pe3UCTOp

U UHMEPNPemupos8ams 3Ty
3aBUCHUMOCTb.

Onpeodensimo SNEKTPOEMKOCTh
KOHJIEHCATOPA,

BbIpaXkasi ee uepe3 yriioBou
K03(PUIIMEHT KacaTeIbHOM K rpapuKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHH,

OIICHUBATh a0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTBTMETP

U CEKyHJIOMeEp.

Ycemanasnusams 63aumocessu.
Pewamyp xauecTBeHHBIE 3a7aUn

0 KOHJIEHCATOpax, BKIIOYEHHBIX B LIEIb

ITIOCTOAHHOI'O TOKa

3.2.

Onpenenenue
yAEIBHOTO

COIIPOTHUBJICHUA

Cwuia Toka. Hanpsixenue. 3akoH
Oma 1151 ydyacTka IEmH.

9J’I€KTpI/I‘ICCKOG COIIPOTHUBJICHHUC.

Onepupoeamb NOHAMUAMU.
CuJia TOKa, HAIIPsSIXKCHHUC,

QJICKTPHUYICCKOC COIMPOTUBIICHUC,
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Marepuaa MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTB COIIPOTUBIICHUS
OJJHOPOHOT'O MPOBOJAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIIEPEYHOI0 CeUYEHUs. Y IebHOE

COIIPOTUBJICHUC BCIICCTBA

yIEIBHOE COMPOTUBIICHHE
BEIIIECTBA.

Ymems hopmynupoBath 3akoH Oma
JUTS y9acTKa LeMH, 3alUChIBATh
dbopMyy TSl 3aBUCHMOCTH
COIIPOTHUBIIEHUS] OJJHOPOJIHOTO
IIPOBOJHUKA OT €T0 JITMHbI

Y IJIOUIA/IA IONIEPEYHOTO CEUEHUS,
coOMpaTh IEKTPUUECKYIO LIETIb.
IIpusooums npumepwvl BEIECTB

C Pa3JIMYHBIM yJIeTHbHBIM
COIIPOTHBIICHUEM.

Ipumensams METO U3MEPEHUS

MaJIbIX AJIEKTPUUECKHUX
COITPOTHBJICHU.

HUccneoosams 3aBUCUIMOCTD
HANPSDKEHUS MEXKIY KOHIIAMHU OTpe3Ka
MIPOBOJIOKU OT JTMHBI 3TOTO OTpe3Ka
U UHMepPnpemupo8ams pe3yabTaThl
MIPOBEJICHHBIX U3MEPEHUH, BBIYUCIIATD
AIIEKTPUIECKOE COMTPOTUBIICHHE OTPE3Ka

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHUSAM
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CHWJIBI TOKA W HATIPSKCHHSL.
Onpeodensams yaenbHOE COTPOTUBIICHUE
MaTepHaa MPOBOJIOKU IO U3BECTHHIM
JUTMHE, TUaMETPy U CONPOTUBIICHUIO,
OLICHUBATh A0COJIOTHYIO

1 OTHOCHUTEIIbHYIO IIOTPEITHOCTh
YAEIBHOTO COMPOTUBIICHUS.
HUcnonvzosams MyIbTUMETP B PEKUMAaX
BOJIBTMETPA U aMIIEpPMETPa, JINHEUKY,
MHUKPOMETP.

Pewams 3anaun Ha 3akon Oma

JUTSl y9aCTKa IETH U Ha 3aBUCUMOCTh
COTIPOTHUBJICHUS OTPE3Ka IPOBOJIOKH

OT €r0 XapaKTepUCTUK

3.3.

N3mepenune
BOJIbT-AMIIEPHON
XapaKTEPUCTUKU
IIOJTYIIPOBOJHUKOBOTO

nuoza (MPaKTUKYM)

[TonynpoBoauuku. CoOCTBEHHAS
U TIpUMECHasi TPOBOAUMOCTh
MOJTYTTPOBOJTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN IUOL

Onepuposams NOHAMUAMU:
MOJTYTIPOBOJIHUK, COOCTBEHHAS
Y PUMECHAS TPOBOJUMOCTD,
P-N-miepexo1, MOIYIPOBOIHUKOBBIN
IO/,
Ymems 00BICHATH IPUPOTY
COOCTBEHHOMU Y TPUMECHOM
MPOBOAUMOCTH, CBOMCTBA
p-N-riepexoa, TPUHLKI IEUCTBUSA
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MOJIyITPOBOJJHUKOBOIO IMO/IA,
ero GyHKIIMOHUPOBAHUE

MIPY BKJITFOYCHHUH B DJIEKTPUUYECKYIO TIETTh
MOCTOSTHHOTO TOKA B MPSMOM

1 B 00paTHOM HaIlpaBJIeHUU, COOUPATH
ANEKTPUUECKYIO 1IeTh, YNTATh
MapKHUPOBKY MOJIYITPOBOJHUKOBOTO
JTMOJ1A.

IIpusooums npumepwvl NCTIOIB30BAHUS
MOJIyITPOBOJTHUKOBOTO JTMO/1a

B DJICKTPUYECKUX IICTISIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYIIETO
4yepe3 MOoMyIPOBOAHUKOBBIN U0,

OT TMOJIAHHOTO HA HETO HAMPSKCHHUS.
Cmpoumbs SKCIEPUMEHTAIILHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nosynipoBOJHUKOBOTO IMOa
TIPH €r0 BKIIFOYCHUH B 3JICKTPUICCKYIO
IETb TOCTOSTHHOTO TOKA B MPSIMOM

¥ B OOpaTHOM HaIIPaBJICHUU.
Ipumensmo ipaBUIa TOCTPOCHUS

rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
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BEIIWYWH JPYT OT ApyTa.
HUccneoosamv BAX

MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIFOYCHHOTO B IICTIh IIOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HAINpaBIICHUN
U UHMepPNpPemuposamo

ATy 3aBUCUMOCTb.

Onpedensims dNEKTPUIECKOE
COIPOTHUBIICHUE TIOTYITPOBOTHUKOBOTO
JTMO/1a TIPU TAaHHOM 3HAYCHUU
HaIpsHKEHUS, OIICHUBAThH a0COIIOTHYIO
1 OTHOCHUTEIHHYIO TTOTPEITHOCTD

9TOM (HPU3UICCKON BEIIMUUHBI.
HUcnonvzoeams BONBTMETP, aMIIEPMETD,
MePEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, TOJYIPOBOJHUKOBBIN JHO/I.
Pewiams 3a1aun Ha 1IENTU IOCTOSTHHOTO

TOKa IIpH HAJINYNN B HUX UACAIIBHOT'O

hivz (o)1 ¢:)
Wroro o pazaeny 5
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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210J OBYUYEHUA

HaumenoBanue
Ne Komnuectso XapaKTepuCTHKA AEATEIBHOCTH
pa3zeioB U TEM [IporpammHoOE conepxkanue
/11 4acoB 0o0ydJaronmxcs
y4eOHOTO MpeaMeTa
Paznen 1. DaexkTrpoamnamuka
1.1. | OueHka BeJIMUYUHBI 2 MarnautHoe nose. Bektop Onepuposamsb NOHAMUAMU. MATHUTHOE
TOPU30HTAJILHON MAarHATHOW HHAYKIUU. [ IpuHnmn 10JI€, BEKTOP MarHUTHOM MHIYKIIUH,
COCTaBJISIOLIEN CYIIEPIIO3UIIMA MAarHUTHBIX NIOJICH. | TMHUM MarHUTHOW MHIYKIUU.

MarHuTHOW MHIYKITUN
MarHUTHOT'O IT10JIS

3emuin (TPaKTUKYM)

JIMHMY MarHUTHOW MHTYKIIHMH.
MarauTHOE noJie KaTylKu

C TOKOM

Ymemwv hopMynupoBaTh MPUHITUIT
CYINEPIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHAYKIIUN
MarHMTHOTO TIOJISI KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTAHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOICTB,
SIBJISTFOIIIMXCS UICTOYHUKAMU
ITIOCTOSSHHOTO MAarHUTHOTO ITOJIS.
IIpumensame NPUHIIUT CYNIEPIIOZULINHI
MarduTHBIX ITOJICH.

Hccnedosams mpOCTPAaHCTBEHHYIO

OpUCHTAIWIO BEKTOpAa HHAYKIIUU
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MarHUTHOTO IOJIsI, CO3/JaBAEMOT0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO TOJIst 3eMJIM U MarHUTHOTO
MOJIS COJICHOU/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKaxX COJIEHOMAA

U UHmMepnpemuposams MOTyYEHHBIE
pE3yJIBTaTHI.

Onpedensime 1O pe3yJbTaTaM
IIPOBEICHHOIO 3KCIIEPUMEHTA MOAYJIb
TOPU30OHTAIBHOM COCTABJISIONIEH
BEKTOpA MAarHUTHON MHIAYKIIUH
MarHUTHOTO MOJIsl 3€MJIU, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
NOTPEIIHOCTh U3MEPEHHOU (PU3HUECKOM
BEJTUYUHBI.
Hcnonvzoeams KOMIIac, COJMEHOU],
1ab0paTOPHBIN OJIOK MTUTAHUS,
TPAHCTIOPTHP.
Pewams 3anaun Ha npuMeHeHUE
MPUHIINATIA CYTIEPTIO3UIIUA MAarHUTHBIX

moJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEJINYNHBI
MarHATHOW MHIYKIUU
MarHuTHOTO I10JIS

MaramuTa OT paCCTOAHUA

(mpakTHKyM)

MarnautHoe nosne. Bektop
MAarHUTHOM MHAYKIWHU. JIMHUM
MAarHUTHOM UHIAYKIIUU. MarHuTHoe

I10JIC MOCTOAHHOI'O MarauTa

Onepuposams NOHAMUAMU. MAaTHUTHOE
T0JIe, BEKTOP MarHWTHOW WHIYKIIHH,
JMHAA MarHUTHON WHTYKITHH.

Ymemb n300pakath JIMHAW WHIYKITHH
MarHUTHOTO TIOJISI TIOCTOSTHHOTO
MarHura, COOupaTth
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvi IPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOUCTB,
SIBIITFOIIUXCSl HCTOYHUKAMHU
MIOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumensams cmapTPoH

C IPETyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrueM JIsl U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TTOJISA, IIPaBUJIa
MIOCTPOCHUS TPahUKOB 3aBUCUMOCTEH
(U3NYECKUX BEITUYHMH APYT OT JIpyra.
Hccnedosams 3aBUCUMOCTH BETUIHHBI
MarHUTHOM MHIYKITUM MarHATHOTO
T0JIs1 IOCTOSTHHOT'O MarHuTa

Ha €ro MPOJI0JIbHON OCU CUMMETPUU

OT paCCTOAHUA MCXKIY HEHTPOM
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MAarHuTa ¥ TOYKON U3MEPEHUN

U UHMepPnpemupo6ams IMOIYYCHHBIC
PE3yJIBTaTHI.

Cmpoumb S5KCIEPUMEHTAIBHO Ipaduk
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIUM MAarHUTHOTO OIS
INOCTOSIHHOI'O MarHuTa

Ha €ro NPOJO0JIbHOM OCH CUMMETPUH
OT PacCTOSIHUA MEXAY LEHTPOM
MAarHuTa U TOYKOM N3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams UHIUHAPUYECKHMA
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
IPUHIIMIA CYTIEPIIO3ULIMA MAaTHUTHBIX

moJieu

1.3.

HaGmronenue
MATrHUTHOTO

THCTEepe3uca

(IpaKTUKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKLIMUU. JIMHUN
MAarHUTHOM UHAYKIIUU. MarHutHoe
I10JI€ KAaTYLIKH C IIOCTOSTHHBIM

TOKOM. MarHuTHoOE 110J1e

Onepuposams nOHAMUAMU. MATHUTHOE
110JI€, BEKTOP MarHUTHOM MHIYKIIUH,
JIMHAWA MarHUTHOW UHAYKIHWU,
(deppomMarHeTuK, MarHUTHBIN

THCTEPE3UC.
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B BenecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxxatb IMHUU UHIYKITUH
MarHUTHOTO TOJIS KaTYIIKA

C IOCTOSTHHBIM TOKOM, OOBSICHSITH
ABIIeHUs (heppoMarHeTu3Ma

Y MAarHUTHOTO TUCTEpE3NCca, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsvr MaTEPUAIIOB,
obnagaronx GpeppoMarHuTHHIMU
CBOMCTBaMH.

Ilpumensamos cMapTdoH

C IIPETYCTaHOBJICHHBIM TPOTrPAMMHBIM
obecrieyeHueM JIJIsl U3BMEPEHUs
BEJIMYMHBI MATHUTHOTO TOJISA, TIPaBUJIa
NOCTPOEHUs TpadUKOB 3aBUCUMOCTEH
(u3znYecKuXx BEIUYHMH JPYT OT Jpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUUHBI
MarHUTHOW WHIYKIIHMA MarHUTHOTO
1oJis BOJIM3H TOpIia KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMarHUTHBIN CEpACUHUK,

OT CHJIbI TPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMepNnpemuposamas
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MOJTyYEHHBIE Pe3yJIbTaThI

KaK Ha0JIF0IeHHE MarHUTHOTO
rucTepesnca.

Cmpoumb 3KCIEPUMEHTAIBHO rpaduK
3aBHUCHUMOCTH MOJIYJISi MATHUTHOM
WHIYKIIUA MATHUTHOTO TTOJISI KaTYIITKA
¢ (peppOMATrHUTHBIM CEPACYHUKOM

OT CHJIbI TPOTEKAIOILIET0 Yepe3 KaTyIIKy
TOKa (C y4eTOM a0COJIIOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIUYMH).
Hcnonvzosams nabopaTOpHbIT

HNCTOYHHK ITNTaHUA

14

N3yuenue paboTsl
AJIEKTPOIBUTATEIS
Y JUHAMO-MAIlWHbI

(dactp 1) (mexumst)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb IIOCTOSHHOTO
TOKa, IMHaAMO-MaIuHa (reHepaTop

MOCTOSTHHOTO TOKQ)

Onepuposams nOHAMUAMU. CUA
Amrepa, 3JIEKTPOJIBUTATENb,
JTMHAMO-MaIIMHA.

Ymems onpenensats MOAYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpA.
3Hamb UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

U COBEPIICHCTBOBAHUS

€ro KOHCTPYKIIMH, YCTPOHCTBO
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Y TIPUHLAII JENCTBUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TMHAMO-MAILUHBI.

IIpueooums npumepsl IPUMEHEHUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TUHAMO-MaIlIAHBI.

Onpeoensame HaNPaBIICHUE BPALLIEHUS
SIKOPS AJIEKTPOJABUTATENS IPH 38 JTaHHOM
HaIIPaBJICHUU NPOTEKAHHUS
AJIEKTPUYECKOTO TOKAa B OOMOTKaX
CTaHUHBI.

Pewams 3ana4m 0 d51eKTpOABUTaTEIIe

ITIOCTOSAHHOI'O TOKA U JUHAMO-MAaIlllHEC

1.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEIS
Y IMHAMO-MalINHbI

(uacTb 2) (IPaKTHKYM)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb IIOCTOSHHOTO
TOKa, IMHaAMO-MaIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Onepuposams noHaMuUsAMU. CUITA
Amriepa, 3JIEKTpOABUTaTENb, JUHAMO-
MallliHa.

Ymems onpenensats MOAYJIb

Y HampaBJIeHUE CUJIbI AMIiepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOSAHHOI'O TOKA
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Y TMHAMO-MalINHBI.
IIpumensimos TEOPETUUECKUE CBEJICHUS
00 3JeKTpOoJIBUraTes e MOCTOSHHOTO
TOKA U O JUHAMO-MAILINHE

11 OOBSICHEHUS IIPOBOTUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cunbl TOKa, BEIpabATHIBAEMOM
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBL, IPUJIOKEHHOTO K €0 Baly;

2) BEJIMYHMHBI HATIPSDKEHUS, TIOAAHHOTO
Ha JIEKTPOJBUTATEIb,

OT YaCTOTHI €0 BpalCHMSI

Y MEXAHWYECKOM HArpy3KH €ro Baja

U UHmMepnpemupoeamsy MOJTy4YECHHbBIE
PE3yJIbTaTHI.

Hcnonvzoeams 31EKTPOMOTOD,
71a00paTOPHBII UCTOYHUK MUTAHMUS,

peocTar, MyJIbTUMETP

Hroro no pazgeny

10
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Pa3nen 2. Kosie0aHus 1 BOJTHBI.

2.1.

N3ydenue 3aBHCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HUWIMHAPUYECKON
MMOBEPXHOCTHU

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonudeckue KoaeoaHusl.

HMx kmHeMaTuueckoe,
JTMHAMHYECKOE U YHEPTETHIECKOE
ommcanue. [lepuon u yacrora
konebanuil. [leproa Manbix
CBOOO/IHBIX KOJICOAHUIT

MAaTCMATHYCCKOI'O MasATHHKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

MEPUOJI ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaTh

Y HHTEPIIPETUPOBATH YPaBHCHUE
rapMOHUYECKUX KOJIeOaHU M, IPUMEHSITh
3aKOH COXPAHCHUS YHEPTUU

TUTS KOJIeOaTebHBIX MPOLIECCOB,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY, OOBSACHSITH POJIb MaJIOCTH
aAMIUTUTYIbI KOJIEOAHUH.

1Ipusooums npumepwvl K0ae0ATEIBHBIX
IPOLIECCOB.

Dopmynuposams TUMOTE3Y O XapaKTepe
3aBHCHMOCTH TEpHO/Ia KOJIeOaHit
JIMHEVKH Ha TWJIUHAPUYECKOU
MOBEPXHOCTH OT PaInyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIEpHOAA
KOJIeOaHMM TMHEHKH

Ha [MWIMHIPUYECKON MTOBEPXHOCTH

OT pajuyca €€ KpUBU3HbI
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U UHMepnpemuposams MOITYYEHHYIO
3aBUCUMOCT.

Cmpoumb rpaduK 3aBUCUMOCTH
nepuoja KojaeoaHu TMHEHKU

Ha [WIAHAPUYECKON TOBEPXHOCTH

OT pajJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aObCOJIIOTHBIX TOTPEITHOCTEN
U3MepseMbIX (U3MYECKUX BEJIIMUUH).
llpumensameo nipaBUIIa MOCTPOEHUS
rpadUKOB 3aBUCUMOCTEH (PU3NUESCKUX
BEJIMYUH JIPYT OT JApyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXy KHHEMaTHYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
OTNMCAaHUEM TaPMOHUYECKUX
KoJIe0aHu .

Pewams 3anaun Ha TApMOHUYECKHE

KoJicOaHus

2.2.

N3yueHune 3aBUCUMOCTH

aMIUTUTY/IbI KOJICOaHU I

[Mapmonnyeckue konedaHusl.

AMIUTYy 13, IEPUOJ U YacTOTa

Onepupoeamb NOHAMUAMU.

rapMOHUYECKHE KOIeOaHus,
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IMIPY>KUHHOT'O MasATHUKA
OT BpCMCHU

(IpaKTUKyM)

KOJICOaHU.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUIUTY/1a, IEPUOJ U YaCcTOTa
KoJieOaHu, 3aTyXaHue KOoJIeOaHuil.
Ymems 00BACHATH 3aTyXarolue
KoJIe0aTeNbHbIE MTPOLIECCHI C MO3UITUIMA
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEpruu, coonpaTh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY.
1Ipusooums npumepol 3aTyXaroIIMX
KOJIe0aTEJIbHBIX TPOLIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTYbI KOJIeOaHU
PYKUHHOTO MasTHUKA OT BPEMEHU
IPY HATMIUH 3aTyXaHUS.

Cmpoumbs rpaduK 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKa BPEMEHU U JINHEAPU30BbIBATh
ATy 3aBUCHUMOCTH (C YUETOM
a0COJIIOTHBIX MOTPEIIHOCTEN
U3MEPSEMbIX (PU3MUECKUX BEJTUYNH).
IIpumensims ipaBuUIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH APYT OT ApyTa.
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Hccnedosams 3aBUCUMOCTD aMILTUTYTbI
3aTyXaronmx KojieOaHuH MasTHUKA

OT BPEMEHH U UHMEPNPEMUPOBATND

3Ty 3aBUCUMOCT.

Hcnonvzoeams TNHENKY U CEKYHIOMED

2.3.

N3mepenne akTHBHOTO
U PEaKTUBHOI'O
COITPOTHUBJICHUM
KaTyLIKA
VHIYKTUBHOCTHU

(IpaKTUKyM)

[TepeMeHHBIN TOK. AMIUTMTYIHOE U
JNECUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA
U HanpsbkeHusi. CHHYCOMIaabHbIN
IIEpEeMEHHBIN TOK. Pesucrop,
KOHJICHCATOp Y KaTyIlIKa
WHYKTUBHOCTH B LIETIH
CHHYCOMJIAIIBHOTO IEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ ¥l MHIYKTHBHOE)

COMPOTHBIICHUE

Onepuposams NOHAMUAMU.
TIEPEMEHHBIA TOK, aMILTATYTHOE

U JICHCTBYIOIIEE 3HAUCHHUE CHUITBI TOKA
Y HaIPsDKCHISI, CHHYCOUTQTBHBIN
IIePEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE Ml HHIYKTUBHOE
COTIPOTHBIICHHE.

Ymems 0OBACHATH MIOBEICHUE
pe3ncTopa, KOHICHCATOpa U KaTyIITKH
WHIYKTUBHOCTH, BKIIFOUCHHBIX B IIETTh
CHHYCOHUJAIBLHOTO MIEPEMEHHOTO TOKA,
cOOUPATH DJIEKTPUIECKYIO LIETTh
(mocineaoBaTeNbHO COCAUMHEHHBIS
PE3HUCTOP M KaTyIIKa WHIyKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpusooums npumepvl TPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOT0 TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCHUMOCTH aMIUIUTY Ibl HAMIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI OIABAEMOTO
Ha BXO/I IIEMU IEPEMEHHOTO
HaIpPSHKEHUS TOCTOSIHHOM aMILTUTYIbl.
Cmpoumbw rpaduk 3aBUCUMOCTH
aMIUTATYbl HAPSKEHUS HA PE3UCTOPE
OT YaCTOThI 10JIaBAEMOT0 Ha BXOJI LIETIH
MEPEMEHHOTO HANPSHKEHUS TOCTOSIHHOM
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MIOIPETHOCTEN U3MEPSAEMBIX
(bU3MUEeCKUX BEIIUYUH).

IIpumensams nipaBUIIa IOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMILTATY b
HaIpPSHKEHUS HAa PE3UCTOPE OT YaCTOTHI
0JaBaeMOro Ha BXOJ LIeMHU
MIEPEMEHHOTO HAMPSHKEHUS TOCTOSTHHOM
AMIUTATYIbl U UHMEPNPEemuposams

IIOJIyYEHHYIO 3aBUCUMOCTb.
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Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTHU

(TT0 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTHBHOCTH KaTYyIIKH

(110 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzo6ams reHEPATOP HUZKOU
Y4aCTOTHI, OCIIMILIOTpad WA BOJILTMETP
NEPEMEHHOTO HAMPSKEHHUS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU

" KaTylIKaMi HHAYKTHUBHOCTH

2.4.1.

Beenenune
B 9KCIIEPUMEHTAIIbHYIO

aKyCTHUKY (JIEKI[S)

MexaHu4ecKue BOJHBI, YCIOBUS
ux pacrnpoctpanenus. [lonepeunsie
U TIpOJI0JIbHBIE BOJIHEL. [lepuon,
4acTOTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, npeaomMiIeHueE,
UHTEpPEpEeHLU U AUPpaKus
BOJIH. 3BYK KaK ME€XaHU4ecKas
BoJiHAa. CKOpOCTH 3BYyKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onepuposamv NnOHAMUAMU.:
MEXaHWYEeCKasl BOJIHA, TIEPUOI,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS
U JIJTUHA BOJIHBI, OTPaKEHUE,
npesoMiieHue, nHTep(epeHIus

1 TudpaKIus BOJIHBI, 3BYK, CKOPOCTH,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOD 3BYyKa.

Ymemwb 00BSACHATH pa3inuune Mexay
TIOTIEPEYHBIMH U TTPOJOTBHBIMU

BOJIHAMMU.

72




3name GOpMYyIIbI, CBSI3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, IPOCTENUIINE METO B
VICCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB pa3HOU
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SABJICHUM OTpa)KeHHUs, IPEJIOMIICHUS,
UHTEPPEPEHIINH U TU(DPAKIIIN BOTHBI.
Onpeoensamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KUX YaCTOT, TOHAJIbHBIC 3BYKU
Y IIYMBI.

Pewamo 3aJa49M O 3BYKOBBIX BOJIHAX

2.4.2.

Ocuwutorpamma
Y CTIEKTP IJIaCHBIX

3BYKOB (TIPAKTHUKYM)

[Tepuon, yactora, CKOPOCTH

pacrpoCTpaHEHUs U JIJIMHA BOJIHBI.

Cxopocts 3ByKa. [ pOMKOCTB 3ByKa.

Bricora Tona. O6epronsl. TemOp

3ByKa. CeKTp 3ByKa

Onepuposams noHamusMuU. BbICOTA
TOHa, 00€PTOHBI, TEMOP 3BYKa, CIIEKTP
3BYyKa, OCHHJIOTpamMma.

Ymems 00BACHATH, Kakast uH(OpMaIUs
COJZIEPKUTCS B OCLIIIOTpaMME,

a Kakasl B CIIEKTpe, COOUpaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOIHBIX
IPOLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOPbIE T€HEPUPYIOT TOHATILHBIE
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3BYKH U LIIYMBI, UX OCLIMJUIOIPAMM
Y CIIEKTPOB.

Ilpumensimo 1J14 OMYy4ECHUS
OCLMJUIOTPaMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMITBIOTEP

C MUKPO(QOHOM MM CMapTHOH

C IIPpCAYCTAaHOBJICHHBIM ITPOIPAMMHBIM

o0ecrieueHrueEM.

Dopmynuposams TUIOTE3Y O XapaKTepe

OCHUJIIIOTpaMM M CIICKTPOB PA3JIMYHBIX

3BYKOB.

Hccneoosams oCIMILIOTPAMMBI
Y CIIEKTPBI PA3IMYHBIX TJIACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpemupo8ams 3Tu
OCIMJIJIOTPAMMBI B CIICKTPHI.
Onpedensims 1O OCITUILTIOTPaMMaM

" CIICKTpaM aMININTY bl 3BYKOBBIX

BOJIH, 4YaCTOTHhI UX TOHOB 1 O6€pTOHOB,

OILIEHMBATh a0COFOTHBIE
Y OTHOCHUTEIIbHBIC TTOTPEITHOCTH

N3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCIINYHH.
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Ycemanasnuseams 63aumocessu
MEX1y TPOMKOCTBIO 3BYKa U BHJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) M BUJIOM

CHEKTpa

2.5.1.

Crosgure MEXaHUUYECKHUE

BOJIHBI (JIEKITHS)

Crosiuas mexaHnyeckast BOJHa
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHBOIIOJIOKHBIX
HanpasieHusX. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnpocTpaHeHus U JUIMHA CTOSTUEn
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun ontHOMEPHOM
cpeabl Ha PopMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOPBI C OTKPBITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00EPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepuposamsb nNOHAMUAMU. CTOSTYAS
BOJIHA, y3€J U IIy4YHOCTh CTOSTYEN
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSYEN 3ByKOBOU BOJIHBI.

Ymems 0OBACHATH yCHOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJTH
B PA3JIMYHBIX PE30HATOPAX, MPUHLIHI
JEUCTBUS KAMEPTOHA.

3Hamob BUABI TPAHUYHBIX YCIOBH,
dbopMyIy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUTMHOM PE30HATOPa U CKOPOCTHIO
3BYyKa.

IIpueooums npumepwvl 3BYKOBBIX
PE30HATOPOB.

Pewams npocreiimue 3agaun

0 CTOAYHNX 3BYKOBBIX BOJIHAX
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2.5.2

N3yuenue criekrpa
3BYyKa JIMHEWHOTO

pe3oHaTopa

(mpakTHKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymemwv 00BACHATH, Kakas HHGOPMAIIUS
COJIEP/KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaQHOBKY.

1Ipusooums npumepsvr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensime 1151 NOTYYEHUS 3BYKOB
CaMOJICJIbHBIN AKYCTUYECKUM PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOJTHEHHYIO
BOJIOM), a JIJIsl TTOJTyYEHHUsI CIIEKTPOB
3BYKOB — MIEPCOHAILHBIA KOMITBIOTEP

C MUKPO(OHOM UM cMapTHOH

C IPeyCTaHOBJICHHBIM TPOTPAMMHBIM
00eCIeYeHHEM.

Dopmyaupoeams TUIOTE3Y O XapaKTEpe
3aBHCHUMOCTEHN 4aCTOThI OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoums nMHEapru30BaHHbIE TpaduKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
MOTPENIHOCTEN U3MEPSIEMBIX
(pU3UYECKUX BEJIUYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIUYHH JIPYT OT JIpyTa.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOTO TOHA U NIEPBOTO
00epToHa 3ByKOBOW BOJHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeoensamsb CKOPOCTb 3BYKa B BO3TyXe
1o rpadukam 3aBUCUMOCTEN 4aCTOThI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOU BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUPKE,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCHUTEJBHYIO MOTPEIIHOCTD

WU3MEPECHHON (PU3NUYECKON BEIIMUNHBI

77




2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyu cBeta. OTpakeHUE CBETA.
3aKOHBI OTPAKEHHUS CBETA.
[Ipenominenue cBera. 3aKOHbBI
npeaoMIIeHUs cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPETOMIICHUS.
OTHOCHTENBHBIN TOKA3aTENb

IMPCIIOMJICHHUA

Onepuposams nouamusmu: JIyd CBETa,
OTPAKEHUE CBETA, IIPEJIOMIICHUE CBETA,
a0COJIFOTHBIN U OTHOCUTEIBHBIHN
MOKa3aTelb MPEIOMIICHUSI.

Ymems hopMyaupoBaTh 3aKOHBI
OTPAKEHUS CBETA, 3aKOHBI
IPEJIOMJICHUS CBETa, COOUpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SBJICHH, B KOTOPBIX HAOJIFOIAI0TCS
SIBJICHUSI OTPAYKEHUS U PEIIOMIICHUS
CBeTA.

lIpumensamo 3aKOHBI MPEIIOMIICHUS
CBeTA.

Cmpoums X011 Ty4dent

IIpU MIPEJIOMIICHUU CBETA

Ha MTOBEPXHOCTH.

Hccnedosams n3MeHeHNE
HaIpaBJICHUS JTy4a CBETA, NaJal0IIero
Ha OOKOBYIO MIOBEPXHOCTh
TIOCKOIApayIEIbHOM TUIACTUHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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U UHmMepnpemupo8ams OJTY4YCHHbIE
pE3yJIbTATHL.

Onpeoensamsb TOKa3aTeNb MPEIOMIICHUS
Marepuaia IoCKonapamieabHON
IUTACTUHBI, OLICHUBATH A0COIIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTb
U3MEPEHHON (PU3NUECKOM BEIMUNHBI.
Hcnonvszoeams na3epHyIO yKa3Ky,
JIMHENKY.

Pewamo 3aJ1a4X Ha ITPCJIOMJICHUC CBCTA

2.6.2

N3mepenne nokazarens
MIPEJOMIIEHUS ITPU3MBI
110 MUHUMAJIbHOMY YTIIy
OTKJIOHEHUS JIA3€PHOTO

ayda (MpakKTUKyM)

[Ipenomiienue cBeta. 3aKOHBI
peIoMIICHHS CBeTa. AOCOIIOTHBIN
MOKa3aTellb MPEJTOMIICHUS.
OTHOCHUTENBHBIN IT0KA3aTENb
npenomiienus. [lpuzma.

[Ipenomirstromui yros npusmbl

Onepuposamsb NOHAMUAMU:
MpEJIOMIICHHUE CBETa, aOCOJIFOTHBIHN

Y OTHOCHUTEJBHBIN MMOKA3aTEeNb
MPEJIOMIICHUS, TPETOMIISIIOIIAN YTOJ
MIPU3MBL.

Ymemwb pacCUMTHIBATH MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN NPU3MOI1, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

IMPCIOMJBIOIIC ITPU3MBI.
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IIpumensimob 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoumbs X011 JTydeil B TPEYTrOJIbHON
PAaBHOCTOPOHHEHN IIPHU3ME B CIIy4ae
IPOU3BOJIBHOTO HANIPABJICHHSI TAJACHUS
Jdy4a ¥ B CIIy4a€ MUHUMAJIBHOTO yIjia
OTKJIOHEHHS JIy4a.

Hccneoosams 3aBUCUMOCTB yIJIa
OTKJIOHEHHSI JTy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MTPU3MOMN

OT HaIpaBJIEHUs MAJAIOLIETr0 Jyya

U uHmMmepnpemupo8ams NOITyYECHHbIC
PE3yJIbTaTHI.

Onpedensims 10 TIOTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO yIJIa
OTKJIOHEHUS JIy4a TPEYTrOJIbHOM
PAaBHOCTOPOHHEN MPU3MOM MMOKA3aTENb
IPEJIOMJIEHUS] MaTEpHUalIa IPU3MBI,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCHUTEJIBHYIO MTOTPEIHOCTh
U3MEpeHHOH (pr3nyecKoit

BCJIMYHMHBI.
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Hcnonvzoeams pU3My, JTa3€pHYIO
YKa3Ky, TPaHCIIOPTHP.
Pewams 3anaun 0 NpeOMIIEHUN JTydeil

B IIpU3Max

2.7.1.

[Tpumenenue ¢ dexra
MIOJTHOTO BHYTPEHHETO
OTpaKECHUS

B U3MEPEHUSAX (JICKITHS)

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yTOJI MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams nNOHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPAKEHUE, IPEIEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hpopmynupoBath yciaoBue
BO3HHKHOBEHUS II0JTHOTO BHYTPEHHETO
OTpaKEeHHS.

3namob GopMyITy, CBSI3BIBAIOILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepsi TPUPOIHBIX
SIBJICHUM U TEXHUYECKUX YCTPOUCTB,

B KOTOPBIX HAOTIOaeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUS.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

OTpakeHUe
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2.7.2.

N3mepenue nokasaress
MIPEJOMIIEHUS ITPU3MBI
C IIOMOIIBIO
HaOJIOJICHUS yIiia
[IOJIHOTO BHYTPEHHETO

OTpaXCHUS

(mpakTHKyM)

[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTOJ TOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU:
pesIoOMJICHUE CBETa, A0COIOTHBIN

Y OTHOCHUTEJIBHBIN MMOKa3aTeNb
IPEIOMIIEHUS, TPETIOMIISIFOLIUHI YT O
IIPU3MBI, IOJTHOE BHYTPEHHEE
OTPAKEHUE, TPEAEIBHBIN YTOJI TOJTHOTO
BHYTPEHHETO OTPaKECHHSI.

Ymems paccunThIBaTH Yo MOJHOTO
BHYTPEHHETO OTpa)KeHUsI, COOUpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsbt ONTUIECKUX
pruOOPOB, B KOTOPHIX TPUMEHSIOTCS
MPETOMIISIIOLIUE TPU3MBI

Y UCTIOJIb3YETCS SIBJICHUE MOJIHOTO
BHYTPEHHETO OTPAYKCHHUSI.

Cmpoumps X011 Ty4ya B TPEYroJIbHON
MPU3ME C Y4€TOM BO3MOKHOTO MOJTHOTO
BHYTPEHHETO OTPa’KECHHUS JIyya.
llpumenams 3aKOHBI TPEITOMIICHUS
CBETAa.

Hccneoosams ycnoBus, pyu KOTOPBIX
MO>KHO HaOJII0/1aTh TIOJIHOE BHYTPEHHEE
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OTpa)K€HUE Jy4a, UIYIIEro
B TPEYTOJIBHOU ITPU3ME

U UHMepnpemuposams IMOITYYECHHBIE
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepuaa MpU3Mbl 10 U3MEPEHHBIM
napameTpam, Ipu KOTOPBIX HAYMHAET
Ha0JII0JaThCs MOJIHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3HIECKOM
BEJIMYMHBI.

Hcnonvzoeams IpU3My, JTa3€PHYIO
YKa3Ky, TUHEUKY.

Pewams 3ana4n 0 MOJHOM BHYTPEHHEM

OTPa)XCHHHU JIyYeH B PU3MaX

2.8.

[IpoBepka popmyisl
TOHKOM JTUH3BI

C IOMOIIBIO METOAa
apajuiakca,
MPUMEHEHHOTO

JJIs1 OIIPCACIICHUS

CoOwupatomiue uH3bl. ToOHKas

nvH3a. PDOKYCHOE PaCCTOSHUE

1 ONTUYECKas CHUJIa TOHKOM JIUH3HI.

3aBUCUMOCTH (POKYCHOTO
PAcCTOSTHUSI TOHKOU cpepruecKoit

JIMH3BI OT €€ I'COMCTPUHU

Onepuposams noHAMUAMU. TAH3A,
TOHKas JIMH3a, COOMparoias JIMH3a,
rJIaBHas ¥ TOOOYHAS ONTHYECKAs OCh,
doxyc, PoxycHOE paccTosHUE,
dbokasbHas MIOCKOCTh, ONTHYECKAs

Cujia, MornepeyYHoOC yBCINICHNUC,
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MTOJIOKCHHUSI
U300paKECHHS

(IpaKTUKyM)

Y OTHOCUTEJIBHOTO IOKA3aTelIs
npesnomiieHnst. Dopmyia TOHKON
JIMH3BL. Y BEIIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napasiakc.

Ymemsv 00BACHIATH CyITHOCTb
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHHSI TOHKOM
cheprudecKoit TMH3HI OT €€ TEOMETPHH
¥ OTHOCHUTEILHOTO MOKa3aTems
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATH
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooumys npumepel mapaniakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumenamos GopmMyny TOHKOH JTHH3BI.
Cmpoums X0 pa3InUHbIX JTy4yen

B TOHKOM coOuparoliei JInH3e.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus dPeKTa napamiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
n300paXeHus UICTOYHHKA CBETA

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MOMOIIIbIO COOUPAIOIIIEH JTNH3BI
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U UHmMepnpemupo8ams MOITyYCHHBIC
pe3yabTaThl.

Onpedensimeb HOKYCHOE pacCTOSIHUE
cobOuparomeli JIMH3bI HA OCHOBAHHH
pEe3yJbTAaTOB SKCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHOMN (PU3NUECKON BEIMUNHBI.
Hcnonvzoeams cOOUPAIOILYIO TUH3Y,
ONTHUYECKYIO CKAMBIO.

Pewams 3anaum Ha TOHKHE

cOOMpAroIIUe JINH3bI

2.9.

N3mepenue pokycHOro
pacCTOsHHS

pacCenBaroOIIEeH JIMH3bI

(IpakTUKyM)

PacceuBaromue JMH3bIL.

Toukas nun3a. DokycHoe
pacCTOSTHUE M ONITUYECKasl CUja
TOHKOM JINH3bI. DOopMyJ1a TOHKOU
JINH3BL.

XoJ1 Jiy4a, IpOLIEAIIETO JIUH3Y
IO/ ITIPOU3BOJIBHBIM YIJIOM

K €€ I'JTAaBHOU ONITUYECKOU OCH.

Onepuposams noHamuaMuy. TAH3A,
TOHKas JIMH3a, paCCEUBAIOIIas JIMH3A,
MHHMBII HICTOYHHUK CBETa, MHUMOC
HU300paKeHHE.

Ymempw 3anuceiBaTh GOpMYITy TOHKOM
JIMH3BI IS Cydas pacCeUuBarOIIEH
JMH3BI, COOUPATh IKCIIEPUMEHTATHHYIO

YCTAaHOBKY, IIOJIY4AaTb ﬂeﬁCTBHTeHBHOG
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JUH3aX

U UX CUCTEMaAX

M300paKEHHE B PACCEUBAIOIIEH JIMH3E
MyTEM CO3JIaHHsI C TTIOMOIIIbIO
cobuparomiei TMH3bl MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBaroIIKe JTUH3bI U CUCTEMBI JINH3.
Ipumensmos HGopMyTy TOHKOU JTUH3BI
Clly4as pacCeuBarOUICH JIMH3HI.
Cmpoumbs X0 pa3InYHbIX JTy4Yen

B TOHKOM PacCEMBAIOLLIEH JIUH3E,
n300paXeHrue TOUKHU U OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEeMaXx.

Hccneoosams xop ydeit

4yepe3 pacCenBaIOIILYIO JIMH3Y,

a TaKXKe B CUCTEME, COCTOSIICH

13 COOMpArOIIEH U pacCenBarOIICH JTUH3
IpU UX PA3TMYHOM B3aUMHOM
PACIIOJIOKEHUU U UHIMEPNPEMUPOBATND
MOJTyYEHHBIE PE3YIIbTATHI.

Onpeoenamsb GOKYCHOE pacCTOSIHUE
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paccenBarolIei INH3bl HA OCHOBAHUU
pEe3yJbTAaTOB 3KCIIEPUMEHTOB T10:

1) HAOIIOACHHIO ACHCTBUTEIHLHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIei TUH30M;

2) HaOJIFOICHUIO PACXOSIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOTO
paccenBarolleH JJUH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
[OTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYUMHBI.

Hcnonvzosams coOUParoIIyIo

Y PACCEUBAIOIIYIO JIMH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaun Ha TOHKHWE

pacCeuBaronre JIMH3bI

2.10

OnpeneneHue IIMHbBI
BOJIHBI JIA3€PHOTO
W3JIYYEHUS C TOMOUIBIO
cxeMsl FOnra

(mpakTHKyM)

Nurepdepenuus ceera.
KorepeHTHBIC HCTOUYHUKH.
VcinoBusa HaOIIOIEHUS
MaKCHMyMOB 1 MUHUMYMOB

B MHTEp(PEepEeHIMOHHOMN KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHUKOB.

Onepuposams NOHAMUAMU.
uHTephEepeHIIHs, UHTEPPEPESHITMOHHAS
KapTHHA, KOT€PEHTHBIEC NICTOYHHKH,
UHTEpPEPEHIIMOHHAS CXeMa, CXemMa

HOwura.

Ymempw 3anuceIBaTh yCI0BUs
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[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOICHHS] MAKCUMYMOB

Y MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHHUKOB, COOUpATh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY.
IIpuooumys npumepsl TPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII01aeTCs
(mpuMeHseTCs) SIBJICHUE
uHTepPepeHITun.

IIpumensime yCinoBUs HAOMIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE.
Cmpoumb X0 «JIy4ei» U MOKA3bIBaTh
Ha HEW pa3HOCThb Xo/4a

B uHTEep(depeHunonHoi cxeme FOnra.
Dopmyaupoeams TUIIOTE3Y O BUJIE
UHTEep(HEePEHIIMOHHON KapTUHBI

IPU PA3TUYHBIX T€OMETPUUECKUX
napameTrpax cxembl FOHra.

Hccneoosams naTEpHEPEHIIMOHHYIO
KapTUHY TIPU HAOTIOCHUH
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UHTEPPEPEHIINH C TOMOIIIBIO CXEMBI
Onra u unmepnpemuposams
MIOJTYYCHHBIC PE3YJIbTATHI.

Onpedensime ITUHY BOJIHBI CBETA

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEPPEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHuBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (hU3HUECKOM
BEJIMYMHBI.

Hcnonv3oe6ams na3epHyIo YKa3Ky,
PYJIETKY, a TakxKe (oybry, OyIaBKU

U HUTKY JJ1g peanu3anuu cxembl KOHra.

Pewamy 3a1aun Ha ABYXBOJIHOBYIO

UHTEpPEPEHIUIO
Hroro no pazaeny 19
Pa3znen 3. KBanroBas ¢pusuka.
3.1. | Uzyuenue criekTpa 1 HMudpakuus cera. Onepuposamsb NOHAMUAMU.

CBETa Pa3TUIHBIX
HMCTOYHUKOB

C TIOMOIIIBIO

T PaKITMOHHON

peneTku (MIPaKTUKYM )

JudpakunonHas pemerka.
VcnoBue HaO IO IeHUS TTIaBHBIX
MaKCHUMYMOB TP TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPaKITMOHHYIO PEIIETKY.

mudpakius, TupaKkImoHHAas pelIeTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3Ty4YeHHUE U MOTJIoIeHre POTOHA,
CHEKTp U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anucpIBaTh yCI0BUSA
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N3nyyeHne u noriaomeHne
(OTOHOB IpH Mepexo/ie aToma
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buapl ClieKTpoB.

CrnekTpockon

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

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3TYYEHUS U MOTJIOMEHUS (POTOHOB
IIPU [IEPEX0JI€ aTOMa C OJHOTO YPOBHS
SHEPIruU Ha JPYroi, coonpathb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITyYCHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
IJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(GPAKIUOHHYIO PEUIETKY.
Cmpoumbs X011 «JIyqei»

IPY UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIHOHHYIO PELIETKY

Y MIOKa3bIBaTh HA HEW Pa3HOCTh X0/1a.

Dopmynuposams TUTIOTE3Y O BUAE
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CHEKTPOB U3JIyUYEHHUS HICTOYHUKOB CBETA
Pa3HON PUPOJIBI.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3Ty4YEHUsI UCTOYHUKOB CBETA Pa3HON
OPUPOABL U UHMEPRPEMUPOBANb
NOJIyYEHHBIE PE3YJIbTATHI.
Onpeoename NIVHBI BOJIH U3TYyYEHUS
Pa3IMYHBIX UCTOUYHUKOB

10 pe3yJibTaTaM HaOJIt0IeHUs
TUGPAKIIMOHHON KapTUHBI,

naBaeMoil qudpaKkIMOHHON PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUeCKOn

BEJINYMHBI.

Hcnonvzosams nudpakiuOHHYIO
peuieTky, poHapp ¢ Jammnou
HaKaJMBaHUs, CBETOUOIHBIN (POHAPD,
ra3opaspsaHylo JaMily, 1uadparmy,
MEpPHYIO JICHTY.

Pewams 3anaum 0 manenuu ceera
Pa3IMYHOrO CIEKTPAIBHOTO COCTaBa

Ha IU(PaKIMOHHYIO PEIIETKY
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3.2,

HUccaenoBanue
3aBUCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHNOIA
OT CHJIBI IPOTEKAIOIIIETO
yepes Hero Toka

(TIpaKTUKyM)

CBeTomo1, ”THTEHCUBHOCTD

n3iy4yeHust, GOTOH, AIEKTPOH

Onepuposams NOHAMUAMU. CBETOTUOI,
p-N-TIepexo/1, 3JICKTPOH, JbIpKa, (DOTOH,
WHTECHCUBHOCTD U3ITyYCHHS.

Ymemsb OOBSICHATD B YIPOIIIEHHOM BHJIC
IPUHITAI JICHCTBHS CBETOIHO/A,
coOMpaTh IKCIEPUMEHTATBHYO
YCTaHOBKY.

IIpueooums npumepvl TPUMECHEHUS
CBETOJINOIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTEHCUBHOCTHU
U3JIYYCHUS CBETOIMO/Ia OT CHIIBI
IIPOTEKAOIIETO Yepe3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH M3TyUYCHHS CBETOIMO 1A
OT CHJIBI TIPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEPNPEemUpos8ans
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTEHCUBHOCTH U3TYYEHUS CBETONO 1A
OT CHJIBI IPOTEKAFOIIETO YePe3 HETO

TOKa (C y4eTOM aOCOIOTHBIX
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IOTPEIIHOCTEN U3MEPSIEMBIX
(GuU3NYECKUX BETNYHH).

IIpumensimo nipaBUIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3UICCKUX
BEJIMYHUH APYT OT JpyTa.

Onpeodensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JTyYEHUS CBETOINO0/1A
OT CHJIBI IPOTEKAIOLIETO YEPE3 HETO
TOKA.

Hcnonvzoeams CBETOINO, JIIOKCMETP
(nnm cMapThOH ¢ TaTINKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
NUTaHus (MM MICTOYHUK TTOCTOSTHHOTO

HaMPsHKEHUS, peOCTaT U MYJIbTUMETP)

3.3.

Habmonenue
M30MpaTeIbHOCTH
BHYTPEHHETO
dotorddexra k qymHE
BOJTHBI CBETA

(mpaKkTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, POTOH, AIEKTPOH.
DHeprusi 1 UMNyJbC (HOoTOHA.
doT03¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 17151 potorpdekra.

«Kpacnas rpanuna» ¢potosddexra

Onepuposams NOHAMUAMU: CBETOTUO,
p-N-Tiepexo/1, JJIEKTPOH, IbIpKa, (POTOH,
WHTEHCUBHOCTD U3JTyUCHUS,

dboTorh ekt (BHEIIHUI 1 BHYTPEHHHI ),
(bOTOTOK, «KpacHasi TpaHUIIA»
dboTtordpdekra.

Ymemo 0OOBSACHATD B YIIPOIIICHHOM BHUJIC

IIPUHLIAI JEUCTBUSA CBETOAMO/A,
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dopmynupoBath 3aKoHbI HoTOAD(DEKTa,
3aMuChIBaTh ypaBHEHUE DUHIIITEHHA
s hotoaddexra u popmyny

JUTS «KpacHOU rpaHuiibl Gporodddexra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1pugooums npumeps MPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3akonbl PotodrPdekra,
ypaBHEHHE DUHILITEHHA

st hororddexra, hopmyny

JUTSL «KpacHOM rpaHuilsny porodddexra.
Dopmynuposams TUNIOTEY

00 yCITOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

IIpU TaJICHUU Ha CBETOAHMOJ] CBETOBBIX
BOJIH Pa3HOU JIJIVHBL.

Hccneoosams siBneHre BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
M3Y4YMB 3aBUCUMOCTb CHIIBI (JOTOTOKA

B OCBELIaEMOM CBETOAMO/IE

OT HAIIPpsOKCHUSA Ha APYIOM CBETOAMUOIL,
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BBITIOJTHSIIOIIEM POJIb ICTOYHUKA CBETA
U UHmMepnpemupo8ams MOITy4YCHHbIE
PE3YJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HUKAET TOJBKO IIPU OCBEILICHUU
€ro CBETOJAMOJIOM C JUIMHOU BOJIHBIL,
MEHBIIIEN WIN PaBHOM JUIMHE BOJIHBIL,
Ha KOTOPYIO pACCYUTaH OCBEIIAEMbIN
CBETOHOT).

Hcnonv3o6amsb CBETOANOIbBI PA3HBIX
1IBETOB (KpacHbI€, 3€JICHbIC U CUHHUE),
71a00paTOPHBIM OJIOK MUTAHUS,
MYJIBETUMETD.

Pewams 3anaun Ha poTorddexT

Hroro no pazaeny 5
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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