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HHOACHUTEJIBHAS 3AITMCKA

Hacrosimjas pabouast mporpaMMa Kypca BHEYPOUHOU AesATENbHOCTH «OCHOBBI
¢du3rUecKoro ’KCrepuMeHTay (Janee — nmporpamma) pazpadoTraHa B COOTBETCTBHUHU C
TpeOoBaHUSIMU (eAepatbHOTO TOCYAapCTBEHHOIO 00pa30BaTENbLHOTO CTaHIApTa
cpeanero obmiero obpaszoBanus (gamee — ®I'OC COO) [1, 2] u HampaicHa Ha
opranmzanuio o0ydeHus B (PU3UKO-MaTEeMaTHUYECKOM MpoQuie B COOTBETCTBHUH C
TpeboBaHUsIMU (hellepanbHO 00pa30BaTENIbHONM MPOTrpaMMBbl CPEIHEro OOIIEro
obpazoanus (OOIT COO) [3].

Peanm3amus mporpaMMbl MOXKET COACHCTBOBATH TOCTIKEHUIO 00YUYAIOITIMHUCS
maHupyemeix  pe3ynbTaToB  ocBoeHuss DOII  COO, pa3BUTHIO JTUYHOCTH
oOyuaromuxcsi, (HOPMUPOBAHUIO U YAOBJICTBOPEHUIO HX COLUAIBHO 3HAUYUMBIX
MHTEPECOB M MOTPEOHOCTEW, caMopeaan3aluu OOydaroluXxcs Yepe3 ydyacTHE BO
BHEYPOUYHOU nesiTenbHOCTU. OHOM M3 BO3MOXHBIX (DOpPM peanu3anuu MporpaMMbl
ABIIETCA KpyXOK. [IporpamMmma MOXET pealn30BBIBATHCS 00pa3oBaTEIbHOMN
OpraHu3alieil CcaMOCTOATENHbHO JHOO Ha OCHOBE B3aMMOJCHCTBUSA C JAPYTHUMH
OpTraHMU3aIHsIMH, OCYIIECTBISIOMNUMU 00pa30BaTeNbHYIO AESITEIbHOCTb.

[Iporpamma kypca BHEYpOUHOM pAesTenbHOCTH «OCHOBBI (PU3UYECKOTO
OKCIIEpUMEHTa» TpeaHa3HaueHa ais peanusammu B 10-11 kmaccax u HampaBiieHa
HAa  JIOCTIDKEHHE  COOTBETCTBYIOUIMX  pE3yJibTaToB,  C(HOpPMyIHMpPOBAHHBIX B
denepanbHOlt paboueli mporpaMme 1o yuyeoHoMy npeamety «Puznkay (yriyOrneHHbINA
YPOBEHB).

[Tpu uzyuenuu pusuku Ha yriayOJIeHHOM ypOBHE pean3aius 3TUX MPUHITUIIOB
0asupyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITEIBHOTO YUYEHHYECKOTO 3KCHEPHUMEHTA,
BKJTIOYAIOIIETO, B TOM 4YHCIE, paboThl (Qu3ndeckoro mnpaktukyma. [Ipu stom mon
paboTaMM TpPaKTHUKyMa TOHUMAETCS CaMOCTOSITEIbHOE HCCIEAOBaHUE, KOTOPOE
MPOBOJMUTCS 1O PYKOBOJCTBY CBEPHYTOro, 0OOOIIEHHOr0o BHJAa O€3 MOIIaroBon
WHCTpYKIMU. B pesynbTate oOecreuynBaeTcs OBIaJACHUE O0YyYAIOIIMMUCS YMEHUSIMU
IIPOBOJIUTH MPSIMBbIC U KOCBEHHBIE M3MEPEHUs, UCCICAOBATh B3aUMHBIC 3aBHCUMOCTH
IBYX (DU3UYECKUX BEIIMYMH M OCYIIECTBIATH IMOCTAHOBKY OIIBITOB IO ITPOBEPKE
MpeJIOKEHHBIX TUIIOTE3. Bee 3T0 cmocoOCTBYET NOCTHKEHUIO OJHON M3 OCHOBHBIX
nenael u3ydeHus (PU3MKW Ha YPOBHE CpeHero o0Iero oOpa3oBaHus — OBJIAJACHUIO
OOyJaronmMMHUCs METOJIaMU  CaMOCTOSATEIHLHOTO TUIAHUPOBAHUS U MPOBEACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAJIM3a U UHTEPIpeTali HHHOPMALIUH, OIIPeIeICHUs

AOCTOBEPHOCTHU IMOJIYYCHHOI'O peE3ylibTaTa.



AKTyanbHOCTh pEaM3allid JIaHHOM MPOrpaMMBbl OIPEAEISETCS TEM, YTO
€€ OCBOCHHME II03BOJIIET OOy4YaroIIMMCA HA  MPAKTUKE  O3HAKOMHUTHCS C
pa3IMYHBIMH  (DU3UUECKUMHU SIBJICHHUSIMH, 3KCIEPUMEHTAIbHO HM3YYUTh Pa3IUYHbIC
¢uznyeckue 3aKOHOMEPHOCTH, YTIyOHTh CBOM TEOPETHUECKHE 3HAHUS, Pa3BUTh
MMEIOIIHNECS] U NPUOOPECTH HOBBIE MPAKTUUYECKUE YMEHUS U HABBIKM B O0JAacTH
IUTAaHUPOBAHUS, MMOATOTOBKH, NPOBEICHUS, aHAIN3a U MHTEPIIPETALNUA (PUIUIECKOTO
HKCIEPUMEHTA.

[IporpamMma maetr 0OydYaromIMMCsT BO3MOXKHOCTh IMPHOOPECTH MPAKTUUECKUI
OTIBIT Pa0OTHI ¢ TA0OPATOPHBIM 000PYAOBAHUEM, OBJIAJIETh KOHKPETHBIMU NTPUEMaMHU
UCCJIEI0BATENbCKOM  IEATEIbHOCTH  HAYMHAIOMIET0  (PU3HKa-3KCIIEPUMEHTATOPA,
c(hOpMHPOBATH HABBIKK OLICHKHU MOTPEUIHOCTEN pe3yJIbTaTOB U3MEPEHUS (PU3NUECKHUX
BenuuuH. Peanmuzanus mnporpamMmbl  co3laeT  ycioBus A8 (pOpMHpPOBaHUS
y 00y4arouMxcsi HECTaHIapTHOI'O KPEaTUBHOTO MBIIIJICHUS, COAEUCTBYET Pa3BUTHIO
UHAUBUIYAJIIbHOCTH  CYXKJIEHUH,  (OpMHpPOBaHHMIO  KYJbTYphl  OOOCHOBAaHMS
COOCTBEHHOT'O MHEHHS M CBOOOIbI €0 BBIPAKEHUSI.

[Iporpamma MokeT ObITH BOCTpeOOBaHAa OOYYaIOMIMMHKCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBALUIO K YIIIyOJIEHHOMY U3YUYEHHIO (PU3UKU U MAaTEMaTHKH, TOTOBSITCS
K YYaCTHIO B OJIMMIIHAJIaX MIKOJBHUKOB M0 (DU3HKE, B paMKaX KOTOPBIX MIPETyCMOTPEH
IIPAKTUYECKUU TYP.

[Iporpamma mnpecnenyeT He TOJBKO 00pa3oBaTeNbHbIE, HO U BOCHUTATEIIbHbBIE
LEIU, IIOCKOJbKY COOTBETCTBYET WJEE DSKOJOTHU3alMM W HAee MNPUKIATHOU
HAIIPaBJICHHOCTH, KOTOpBIE, B YHCIE JAPYTHX HJEH, MOJOKEHBI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COOQO.

BapuaHThI peajinzauuu nporpaMmsl 1 (pOpMbI IPOBeIEHNUS 3aHATHI

Peanuzamuss mnporpaMMmbl  MpeArojaraeT CouyeTaHHe Ppa3IudHbIX  (opM
IpyNIoBOi paboTHl (CIyIIaHWEe JEKIUH, AUCKYCCHS, MOHTaX JKCIIEPUMEHTAIbHBIX
YCTaHOBOK, MPOBeIeHNE GUZNUECKUX U3MEPEHHI MT0/1 pyKOBOICTBOM MPEIO1aBaATEs)
M WHIWBUIYaTbHOW pabOThl (BBIMOJHEHHWE CaMOCTOSTENBHBIX paboT W padoT
MpaKkTUKyMa, o0paboTka M WHTEpHpeTanus pe3yJbTaToB (PU3NYECKUX WU3MEPECHHH).
Hcnonb3oBanue Takux GopM pabOThl MOMOTAET pa3BUBATh Y 00YUaIOIIMUXCS, C OAHOU
CTOPOHBI, HAaBbIKM BOCHPHUSATHS HOBOM HMH(OpMALMM NpU pa3IndHbIX (opmax
€e MoJauu, a C JPYrol CTOPOHBI — AKTUBHOCTh, CAMOCTOSITENIBHOCTh U TBOPYECKOE

Hauano. B 1menom peain3anus HaHHOﬁ InporpamMmsbl  JOJIDKHA ITOJOXXHTCIBHO



CKa3bIBaThC KaK Ha aKTyaJIM3alud 3HAHUN, YMEHHA W HABBIKOB OOYyYarOIIMXCS
B paMKax uX npeAanpodhecCuoHaTIbHON TEXHOJIOTHIECKON (MHKEHEPHOM ) TOTOTOBKH,
TaK U Ha COI[MATIbHOM (DOPMUPOBAHUH JIMYHOCTH 00YUAIOIIHUXCSI.

[Iporpamma kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX ITPETyCMOTPEHbI
Takue PopMbl paboT, KaK JICKIIHH, CAMOCTOSTEIbHbIE PAOOTHI 1 pabOTHI MPAKTHKYMA.
B xoxe caMmocTosTeNbHBIX paboOT oOydwarolmuecs MOoJ KOHTPOJIEM IPEnoJaBaTesis
3aKpEIUISIOT HOBBIE 3HAHUS, OTPa0ATHIBAIOT ONPEACIICHHBIE YMEHUS U HaBbIKU. PaOOTHI
MpakTUKyMa  TOJAPa3yMEBAIOT  CaMOCTOSITENIBHOE  pelIeHHEe  OOyYarolUMUCS
AKCIIEPUMEHTAJIbHBIX (PU3NUECKUX 3a7a4. TeMaTuka padoT NpakTUKyMa U MOPAJIOK HX
CJIEZIOBaHUSI COOTBETCTBYIOT CTPYKTYpPE TEMAaTUYECKOIO IUIAHUPOBAHUA (erepaibHOU
paboueii mporpaMMbl 10 yaeOHOMY mpeamery «Dusukay (yriryOJeHHBIH YPOBEHB).

[IporpamMma paccuuTaHa Ha peald3allli0 B TEUEHHE JBYX JIET OOYy4YEHHs B
10-11 xmaccax mpu POBEICHUH 3aHATHI OJUH pa3 B HEJEII0 00beMOM 1 gac Kaxmoe.
[To ycMOTpeHUIO yuuTens MOPSAIOK CIIEJOBAHMS 3aHSATHH MOXKET ObITh U3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKIIFOUEHBI.

Jlommyckaercst peajin3aius 4acTyi IporpamMMbl B TEUEHUE OJTHOTO y4eOHOTro roja —
U1 oOyyarommxcst ToJbko 10-ro uimm tonpko 11-ro kimacca. OMHAKO B ATOM Ciydae
npu pabore ¢ oOyuaromumMucs 11-ro kimacca peKOMEHAYETCS HAaYMHATh U3JI0KEHUE
yueOHOro Marepuaja C TMpPOBEACHMUS 3aHSATHI, HaMpaBIEHHbIX Ha OCBOEHUE
00y4arouMMuUCs OCHOBHBIX IPUEMOB U METOZ0B 00Pa0OTKHU pe3yJIbTaTOB (PU3HMUECKHUX
MU3MEPEHUN M OlEHKU morpemHocteii. s aroro pekoMmenmyercs: 1) mpoBecTu B
kiacce 3aHATUA Ne 1, Ne 3 u Ne 5 u3 nporpammel 10-ro knacca; 2) 3a1ath Ha J10M
BhInoTHeHHE 3aaanuid Ne 2, Ne 4 u Ne 6 u3 mporpammebl 10-To kitacca; 3) B JanbHEHIIEM
cienoBarb nporpamme 11-ro kmacca, UCKIIOYMB U3 HEE, MO YCMOTPEHUIO YUUTEI,
Kakue-1u00 Tpu 3aHsaTHs (Hanpumep, Ne 16, Ne 17, No 18).

Bo3moskHO Takxe ocBoeHre oOydarormmucs 11-ro kiacca mogHoi MporpaMMBl
U YCJIOBUM MPOBEJCHUS 3aHATHH /IBa pa3a B HEIEI0 00beMOM 2 yaca KaxJ1o€.

Psan pabGoTr mnpakTukymMa (Ha YCMOTpPEHHME Y4YWUTENsl) MOXKET OBITh 3aJaH
oOydJarlomuMcsi Ha JIOM JUJIsl CAMOCTOSTEIbHOTO BBINOJHEHHUS C IOCJIEIYIOIIUM

KOHTPOJIEM U O6CY)K)1€HI/ICM IMOJIYUYCHHBIX PC3YJIbTAaTOB.

B3anmocBassb ¢ gpenepabHOil pado4eil MPOrpaMmMoii BOCIMTAHUSA
[IporpamMma paspaboTaHa ¢ y4eToM peKOMeHAaluui QenepanbHoil paboueit
IpOTrpaMMbl BOCIIUTAaHUS. B 4acTHOCTH, OHA YYHTHIBACT TICHXOJIOTO-TIEIarOrHYECKUe

OCOOEHHOCTH  COOTBETCTBYIOIIEM  BO3pPacCTHOM  KaTEropud  OOyYaroLIUXCS.



[IporpaMma COOTBETCTBYET TaKUM IIEJISIM BOCHUTAHHS — OOy4aroluxcs,
KaK pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBUM JIJIsi CAMOOTIPEACIICHUS U COLMATN3alIUU.

[Iporpamma COHEWCTBYET PEHNICHUIO CIEAYIOMIMX  33Ja4  BOCIUTAHUA
oOy4arolMXCcs: YCBOCHHE 3HAHHMM, HOPM, JTyXOBHO-HPaBCTBEHHBIX LEHHOCTEH,
TpaIuIni, KOTOPBIE BBIPAOOTAIO POCCHIICKOE 00IIECTBO; (POPMHUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHMH K O3TUM  HOpPMaM, LIEHHOCTSIM;  INPUOOpETeHUE
COOTBETCTBYIOIIETO ITUM HOPMaM, LICHHOCTSIM, TPAAUIIUSAM COIMOKYJIBTYPHOTO OTIbITa

MOBE/ICHUS, OOIIEHUS, MEXIMYHOCTHBIX M COLIMAJIbHBIX OTHOIICHHM, PUMEHEHUS
MONMYyYEHHBIX ~ 3HAHWM;,  JOCTW)KEHHWE  JUYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
oOmreoOpa3zoBarenbHOil nporpamMmbl 1o (usuke B cootBercTBUU ¢ PI'OC COO.

[IporpamMmMa COOTBETCTBYET CJEIYIOLIMM OCHOBHBIM HAIIPABJIECHUSIM BOCITUTAHUSL.

1) TpymoBoe BOCIIUTaHHE — BOCIUTAHHE YBAXCHHUS K TPYIY, TPYIAIIAMCS,
pe3ynbrataM TpyJaa (CBOEro W JApYyTHX JIIOJei), OpUEHTAalHs Ha TPYIOBYIO
JESITeIbHOCTb, MOJTy4YeHue npodeccun, JUYHOCTHOE CaMOBBIpaKEHNE
B NPOAYKTHUBHOM, HPABCTBEHHO JOCTOMHOM TpyA€ B POCCUHCKOM OOLIECTBE,
JOCTUKEHHE BBINAIOLIUXCS PE3yJbTaTOB B MNPOPECCHOHATIBHONU JEATEIbHOCTH.
LleneBbIMU OpUEHTUPAMU SBIAIOTCS: (OPMUPOBAHHWE OCO3HAHHON TOTOBHOCTH K
MOJIyYEHUIO TMPOPECCHOHANIBHOIO 00pa30BaHus, HENPEPHIBHOMY OOpa30BaHUIO B
TEYEHUE >KU3HM KaK YCIIOBUIO YCIEIIHON NpodecCHOHaIbHOM M OOIIECTBEHHOM
NeSTEeIbHOCTH; TOHMMAaHHE CHEerUGUK caMmooOpa3oBaHus M TpodeccroHaIbHOM
CaMOIIOATOTOBKM B HMH(OPMALIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOIIECTBE,
TOTOBHOCTH YUUTHCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTH Ha
OCO3HaHHBIA BBIOOP cdepbl NpodecCHoHANBHON TPYIOBOM  NIESITEIBHOCTH B
POCCHUICKOM OOIIECTBE C YUETOM JIMYHBIX KHU3HEHHBIX IJIAHOB, MOTPEOHOCTEH CBOECH
ceMbH, 00IIeCTBa.

2) DKOJIOTHYECKOe BOCTUTaHUE — (DOPMHUPOBAHHE IKOJIOTUUECKOW KYJIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILIEHUS K MPUPOJIE, OKPYKAIOIIEH cpesie Ha OCHOBE
POCCHUHCKHUX TpPaJWLMOHHBIX JYXOBHBIX IIEHHOCTEH, HABBIKOB OXpPAaHbI, 3aIUTHI,
BOCCTAHOBJICHHSI MPUPOABI, OKpYyKaroImeld cpenpl. L[eaeBbM OpHEHTHPOM SIBIISETCS
OCO3HaHWE HEOOXOIMMOCTH TPUMEHEHUS 3HAHUS €CTECTBEHHBIX M COLMAIBHBIX HAYK
Ui pa3yMHOTro, OEpeXJIMBOrO MPHUPOAOINOIB30BaHUs B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO [MO3HAHMS — BOCITUTAHUE CTPEMIICHHSI K TIO3HAHUIO ce0s

U JIpyTux JIOAEH, MpUpoJbl U OOIIECTBA, K IMOJYYCHHUIO 3HAHMM, Ka4YeCTBEHHOIO



oOpa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
IleneBbIMU OpUEHTHpPAMHU SBISIOTCA: (OPMUPOBAHUE JESATEIBHO BBIPAXKEHHOTO
MO3HABATENIBHOTO HMHTEpeca B 00JacTh (U3UKH C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEM, NOCTHKEHHI; MOTYyYEHUE MPEICTaBICHU O COBPEMEHHOW HAay4YHOMH
KapTUHE MHpPA, O JOCTH)KEHHMSIX HAayKHM M TEXHUKH, O 3HAYEHUU HAyKd B JKHU3HU
poccuiickoro oOuiecTBa, 00ecledeHn ero 0e30MacHOCTH; NMPUOOPETEHHE HABBIKOB
KPUTHYECKOIO MBILUICHUS], ONPEIEIICHNs JOCTOBEPHOM Hay4yHOW HHpopMmanuu u
KPUTUKM AHTHUHAYYHBIX MPEJICTABICHUN; pa3BUTHE W NPUMEHEHUE HABBIKOB
HaOMIOACHUS, HAKOIUIEHUS M CHUCTEMAaTHh3aluu (PaKTOB, OCMBICIEHHUSA OIbITA B

€CTCCTBCHHO'HayT—IHOI7I obmacTu IIO3HaHUI, HCCIICIOBATEILCKOM ACATCIBHOCTH.

Oco0eHHoCcTH padOTHI yYUTEJIS M0 POrPaMMe

[Ipu peanmzanuu JaHHOW MpPOrpaMMBbl 3a/ladya YUYHUTEsE COCTOUT B TOM, YTOOBI
CO37aTh YCJIOBUS JUIsl YCBOCHUS 00YYalOIMMHUCS HOBBIX 3HAHUN, TPUOOPETEHUS] HMHU
HOBBIX YMEHUN M 3aKpEIUJICHUS HABBIKOB, HEOOXOAMMBIX [IJISi MPOBEICHUS
(bu3HUEeCKNX SKCIIEPUMEHTOB U aHAJN3a MOJYYEHHBIX PE3yJIbTaTOB.

JUist pelieHus 3TOM 3a/ayd HEOOXOAMMO HalWyue B KaOuHeTe (U3UKU
000pyI0BaHUs, KOMIUIEKTYIOIIMX M PACXOJHBIX MAaTepUalioB, TPeOyrOUIUXCs s
MPOBEICHMS CAMOCTOSITENIBHBIX PAa0OT U paboT MpakTukyma. Ilepeuens npenmaraemMbix
pabotr cdopMHpoBaH TakuM O00pa3oM, UYTO TMOATOTOBKAK WX MPOBEIACHUIO
HE [OJDKHA BbI3BIBATh CYIIECTBEHHBIX 3aTPYJHEHHN — BCe HEOOXOAUMOE IS
peanu3aiuy nNporpamMMbl, Kak MpaBWIO, JUOO HAXOAUTCS B KaOuHeTe (GU3MKH, TU00
JIOCTYITHO B TIOBCEJTHEBHOM OBITOBOM OOMXO/IE.

Ilepen HayasioM 3aHATUM  YYHUTEIO PEKOMEHIYETCA CaMOCTOSATEIBHO
BBINIOJIHUTh BCE TEOPETUUYECKUE 3aJIlaHUs, CaMOCTOATENbHbIE PabOThl U PabOTHI
PaKTUKyMa, KOTOPbIE JOJHKHBI OYIyT BRIMOJIHATH 00yYaromuecs. IT0O AaCT YUUTEIIO
BO3MOXHOCTh HE TOJbKO BBIIBUTb BO3MOXHBIE TEXHHUYECKHE TPOOJIEMBI,
HO U TOJYYUTh KOHTPOJIbHBIC PE3YyJbTaThl U3MEPEHUN M MX 00pabOTKH, KOTOpHIC
MOHAMO00ATCA I JaJbHEUIEH TMPOBEPKU TPABMUIHBHOCTA BBITIOJHEHUS paldoT
00y4JarOIUMUCA.

[TockonbKy OAHMM U3 TJABHBIX PE3YJbTATOB Pa0OThl YUYUTENS B paMKax
BHEYPOUYHOM JIEATENbHOCTH SIBJISIETCSA JTUYHOCTHOE Pa3BUTUE O0YUAIOUTUXCS, YUUTEIIO
PEKOMEHIyeTCsl MPU MPOBEJECHUU 3aHATUA MO MporpamMMe akTUBHO Y4YacTBOBATh
B JCSATENbHOCTH OOYYaroIIMXCs, KOHTPOJUPOBATH XOJA  BBINOJHEHUS HMH

HKCIIEPUMEHTAJIbHOW paOOThl, HAMNpaBisATh M KOPPEKTHUPOBATh HX ACHCTBHUS,
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CBOCBPEMEHHO  yKa3blBaTh Ha  OMMOKM WU  HENOYEThl,  IOJICKa3bIBATh
¥ JIEMOHCTPUPOBATh MPAaBUIBHBIE CHOCOOBI BBIMIOJHEHUS MPAKTUYECKON paboTHl,
00CyXJaTh MPUYHUHBI U BO3MOXKHBIE MTOCJIECJCTBUS JIOIMYCKaeMbIX OomNOOK. Bo Bpems
3aHATUA ~ HEOOXOOUMO  MOAJEPKHUBATh  JOOpOXKENATeNbHYIO  arMocdepy
COTPYAHUYECTBA.

YuuTenio caeayeT yYuThIBaTh, YTO JJOTHKA OCBOCHHSI IIPOTPAMMBI IPEATIOIAraeT
nocJieIoBaTeIbHOE U3yUeHHEe MaTeprasa — cHavajga o0yJaromuecs JOKHbBI OCBOUTD
0a30BbIC MPUEMBI U METObl MPOBEACHUS (DU3MUECKUX H3MEPEHUH M 00paboTKH
MOJy4aeMbIX pe3yibTaTOB, a YXKE 3aT€M NPUMEHATh HX HA MPAKTHKE MO CXEME «OT
IpoCcTOro K cCioxHOMYy». lloTomy mnpuMmepHas cxema MTpOBEICHHUS 3aHATHA IO
porpaMMme MOKET ObITh CIEAYIOLIEH:

1) 00BsCHEHHE TCOPETUUCCKOTO MaTepHaia 1o TeMe;

2) TOATOTOBKA K BBIMOJHEHUIO CAMOCTOSTEIBHON pabOThl WM pabOThI
MpaKTUKyMa — OOCYXJACHHE 3aJaHUs, YCTPOICTBA SKCIIEPUMEHTAIFHON yCTaHOBKH,
HEOOXOUMOTO TEOPETHUECKOT0 Marepuaia, TMPUEMOB U METOJOB TMPSMBIX
AKCIIEPUMEHTAJIBHBIX U3MEPEHUH, cCIOCO00B X 00PaOOTKU U OLIEHKH MOTPEIIHOCTEN
U3MEPEHNN;

3) mpoBeAcHHUE CAMOCTOSTEILHON paObOThI UM PabOThI MPAKTUKYMa, KOHTPOJIb
MPaBIIIBHOCTH MIPOBEICHUS U3MEPEHHUIA;

4) o0paboTKa  TOJYYCHHBIX  OKCICPUMEHTAJIBHBIX  JAHHBIX,  OIICHKA
MTOTPELIHOCTEW;

5) oOcyxneHne pe3ysbTaTOB OO0paOOTKU IMOyYECHHBIX IKCIEPUMEHTATBHBIX
JaHHBIX U IPOBEPKA UX MPABUIBHOCTH.

B ciydyae HexBaTKM BpeMeHHU Ha pean3alrio B KJacce MyHKTa 4 TaHHOW CXEMBI
PEKOMEHIyeTCsl  MPEUIOKHUTh  OOYYalOIIMMCSl  BBIMOJHUTH  COOTBETCTBYIOLIHUE
AeHCTBUS OMa, a MyHKT D peajau3oBaThb B Hayaje CIEAYIOLIETO 3aHSATHS, 100
MIPOBECTH HEOOXOAUMBIE OOCYKACHHSI ¢ 00yJalOIUMUCS B TIOPSAKE UHANBUIYaTbHOM

paboTHI.



COJIEP’KAHUE KYPCA BHEYPOUHOM JESATEJBLHOCTH
«OCHOBBI ®M3NYECKOT'0 DKCITEPUMEHTA
(PM3UKO-MATEMATHYECKHI TPO®UIb)»

10 KJIACC

3ansarue 1. [lorpemnocT B 3KCiepuMeHTe

Jekyusa «llorpemHocT mnpsMbeIX u3MepeHui». OOcyxnaercs mnpupoaa
BO3HHKHOBEHUS NIOTPEIIHOCTEN, METOIBI MX MUHUMM3ALUN U OLICHKH.

Jekyusa «IlorpemiHocTH KOCBEHHBIX M3MepeHUi». OOCYyKIal0TCs METO/AbI
Y IIPUEMBI OLICHKU IOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanwl. [4], yacts 1.

3ansaTue 2. OueHka NOrpemHocTeil NPSIMbIX M KOCBEHHBIX H3MepeHu i
Camocmoamenvnan padboma «OUeHKa NOTPEUTHOCTEN KOCBEHHBIX U3MEPEHUIN

I10 pE3yJjbTaTaM IIPAMBIX H3M€p€HHI?I».

3ansatne 3.  Ycpeanenue — m3Mmepenmil.  CiyyaiiHas  NOTPENIHOCTb.
Kunemaruveckue uzmepeHust

Jexkuuna «CirydaiiHple IOTPEIIHOCTHY. B COOTBETCTBUY € yPOBHEM MOATOTOBKHU
oOyyJaroumxcsi ¥ JOCTYITHBIM 000PYI0BaHUEM MOKET ObITh MIPOBEACHA OJIHA U3 JBYX
paboT mpakTUKyMa.

Ilpakmukym No 1

3adanue. Onpenenutre ¢ MaKCUMaJbHOM TOYHOCTBIO CPEIHIOI CKOPOCThb
JBUYKEHUSI 3€pHBIILIKA MIIeHa B OyTHUIKE C BOJOM.

Obopyoosanue. 1lmeHo, HaNoOJHEHHAs BOJOW IIJIaCTUKOBas  OyThUIKa
C OTPE3aHHBIM I'OPJIBILIKOM, CEKYHAOMED, JIMHEHKA.

Kpamxoe onucanue pewenus. IlpoBoauTcsi cepus HKCIEPUMEHTOB I10
MU3MEPEHHIO C TOMOIIBI0 CEKYHAOMEpPA BPEMEHHU MPOXOXKIACHHS 3EPHBIIIKOM IIIEHA B
TOJIIE BOJbI HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSIHUS BIOJIb BEPTHKAJU.
Boluucnsiercss  cpenHee Bpemsi  IBWXKEHHMS 3epeH. PaccuuThiBaeTcs  cpenHss
YCTAHOBUBIIASICA CKOPOCTh 3TOTO ABMKEHUSA. OLEHUBAETCA MOIPELIHOCTb.

Onucanue cxodxceu pabomvl NpPaKmMuKyma: BCEPOCCHUKCKAas OJMMIIAAIA

IITKOJIFHUKOB TI0 (hu3mke, pernoHanbHbIN 3Tanm 2023 1., 3amayda «IlmeHo u BI3KOCThHY
[9, 10].



Ilpakmukym Ne 2

3aoanue. CobepuTe yCTAaHOBKY JJIA 3aIllyCKa IIApUKa B IMOJET C HEKOTOPOU
BBICOTHI C (DMKCHPOBAHHOW TOPU30HTAIBLHON HayaldbHOM CKOpOCThIO. Mcciemyiite
3aBHCUMOCTh BEPTUKAIBHOM M TOPU3OHTAIBHOM KOOPJAMHAT IIApUKa IMPU MOJIETE.
Omnpenenure CKOPOCTh MIAPUKA B HaYaJle MOJeTa.

Obopyoosanue. CranpHON  IApUK, MYCKOBOE YCTPOHCTBO  (OTpE30K
ATIOMUHUEBOr0 MpO(dUIIsi, MATHUT HEOJAUMOBBIH, JIBa CTAIbHBIX IIapUKa), IITATUB C
Jankou U My(QTOM, MaJsipHBIA CKOTY, pyJIeTKa, KOMUPOBaJIbHAsE Oymara.

Kpamxoe onucanue pewenus. OcyiiecTBisgercs: cOOpKa MyCKOBOW yCTaHOBKH.
[IpoBomuTCs cepus 3KCHOEPUMEHTOB MO 3aMyCKy IIapuKa B MOJET U HU3MEPEHUIO
KOOPJIMHAT MaJeHUs IIapuKa OTHOCUTEIBHO TOUKU cOpoca. [1o mosydeHHbIM JaHHBIM
pacCUMTHIBAECTCS HaYaJlbHasi CKOPOCTH IOJIETA IIapHKA.

Onucanue cxooicell padomvl NPpAKMuKyma. MEXKIyHapoAHas OJIMMIIMAJA I10

sKcriepuMeHTaabHoU Gusuke 2021 r., 3amaya «[lymka» [11].

3ansrtue 4. [Ipocreiiinne reomeTpuyeckne M3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMAJIbHOM TOYHOCTBIO TOJIIMHY MPOBOJOKH
Y BHEIIHHUI JUaMeTp UTJIbl, IUIOLAAb HAPUCOBAHHOM Ha iucTe Oymaru (purypsl, o0beM
opycka. O1eHUTE MOTPEITHOCTH.

Obopyoosanue. IlpoBonoka, uria OT mmpuia (CO CTOYCHHBIM OCTPHUEM),
n3o0paxkeHne (Gurypnl cioxkHON (GopMbl Ha pa3IMHOBAHHOW KBajapaTtamMu Oymare,
JIEpEBSIHHBIN OPYCOK, TUHEHKA, I TaHTCHITUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBoasTcss n3MepeHUs: TOJLIMHBI TPOBOJOKU
MeToI0oM psnoB. IIpoBoauTCS U3MEpEeHHE AMaMETpa UIJIbl METOJOM IPOKATHIBAHMSL.
[IpoBoauTcst u3mepeHue miouaau Gurypsl METOAOM IMOJICYETA IIIOIIAU MO KJIETKaM
CeTKM M3BecTHOTro mara. [IpoBoautcs uamepeHue radapuToB Opycka U BHIYUCICHHUE
ero obbema. OLEHUBAETCS TMOTPEIIHOCTh HU3MEPEHHBIX BenuduH. [IpoBoauTcs

ITPOBCPKA MPABUIBbHOCTH U3MCPCHUA JUAMCTPaA UIJIbl C TIOMOIINBIO MITAHTCHOUPKYJIA.

3anaTne 5. I'padukuM IKCIEepUMEHTANBbHBIX 3aBucuMocTeil. I'paduueckas
00padoTKa TaHHBIX
Jekuyua «Odopmienne TpadUKOB OSKCIEPUMEHTAIBHBIX — 3aBHCHMOCTEH.

I'padmueckas 0OpabOTKa TaHHBIXY.



OO6cyxmaoTcss OCHOBHBIE TpaBwia OGOpMIICHHS TpaUKOB 3aBHCHUMOCTEH
(¢u3nYeCcKuX BETUYHH JPYT OT JIpyTa.

Camocmoamenvnaa padoma «lloctpoenne rpadukoB B COOTBETCTBUU C
M3YYEHHBIMH MPABUIIAMH C UCIIOJIb30BAHUEM TOTOBBIX TA0IMI] C JAHHBIMUY.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE peKomeHmauuu lleHTpanbHOMU
MPEeIMETHO-METOINYECKOM KOMHUCCUU IO OLEHUBAaHUIO OQopMIiIeHHs TpadUKOB HA

MPaKTUYCCKUX Typax BCEPOCCHUICKON OJMMITHAIBI IIKOJILHUKOB 10 (usuke [12].

3ansaTue 6. O0OpadoTKa HeJMHEHHBIX 3aBHCHUMOCTEH: JIMHEAPU3AIUsA, MOAcCYeT
IUIOIIAAH MO TPauKOM, MOCTPOEHHE KACATEIbHBIX K rpadguKy

Jexkyusa «Jluneapuzamusi SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH U Jpyrue
rpaduyeckue crnocoObl 00padOTKHU TaHHBIXY.

OOcyxpmaeTcss  METOJl  3aMEHbl  TEPEMEHHBIX MpU  JIMHEApU3aluu
AKCIIEPUMEHTANIbHBIX 3aBUCUMOCTeH. OOcCyxnaercss (U3NYECKUN CMBICT TUIOMIAIN

1oJ rpa)uKOM U YrioBoro ko3 puiueHTa KacaTeabHOl K rpaduky.

3ansitue /. WM3MepeHue 3aBHCHMMOCTH KOOPAHMHATBHI TpPaHMIbLI 00JACTH
HAMOKAHUA OT BpeMeHU. JInHeapu3amusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OyMaxkHOU candeTku JeHTy aauHon 30 cM U MHUPUHOM
2—3 cM. OmycTuTe KOHen OyMa)KHOH JICHTHI B BOJY U BKJIIOUUTE CeKyHaomep. M3yunTte
3aBUCUMOCTh KOOPJMHATHI TPAHMIIBI 00JIACTU, MPOMUTABIICIHCS BOJIOM, OT BPEMEHHU.
Omnpenenure XapakTep dTOU 3aBUCUMOCTH.

Obopyodosanue. CexyHaomep, OymaxHubie candeTku, pyieTka, yamka [letpu.

Kpamxoe onucanue pewenusi. CTaBUTCS OIBIT 1O HM3YyYCHUIO JBWKCHUS
IpaHUIlbl HAMOKaHUs OymMaxHoOU canderku. Mcnons3yercs 3ameHa epeMeHHBIX TS
JUHEapu3allid 3aBUCUMOCTH U TIOCTPOCHHUS JHMHEHHOTrOo Tpaduka, KOTOPHIM
BITOCJICICTBHH TTO3BOJISICT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

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

TKaHN».

3aunstue 8. U3yuyeHnue ynpyroro rucrepe3uca
Hpaxkmuxkym
3aoanue. 3akpenuTe C TOMOIIBIO 3aKUMa TMHENKY Ha crouie. [IpoaeHbTe Ty KKy

3aKMMa B KOJIBIIO OAHKOBCKOW PE3WHKH. 3aIleMUTe KPIOYKOM JTHHAMOMETPA KOJIBITO
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pe3uHku. M3MeppTe 3aBUCUMOCTH JJIMHBI PE3UHKH OT PACTATMBAIOLIECH CHIIBI IPU
Harpyske (pacTsbkeHuH) U pasrpyske. [Iposenute usmepenus c¢ marom B 0,5 H, mpu
KaXJIOM m3MepeHuun aemante 3amepxkky B 30 c. Iloctpoiite rpaduk nu3mMepeHHOU
3aBHCHUMOCTH, ONUIINTE ee¢ Xapakrtep. CremaiiTe NPEANONONKEHUS O TNPUIMHAX
HabOo1aeMoit 3aBUCUMOCTH. PaccunTaiiTe, B Kakux npeaenax JeKUT Ko UIUeHT
KECTKOCTU PE3MHOBOTO KoJibLA. VIcronb3ysl MOJIy4eHHBIE [aHHBIE, PAacCUMTANTE,
KaKyl0 SHEPTHUIO MOIJI0TUIIA PE3UHKA 3 BpEMS IIPOBEACHUS U3MEPEHUH.

Obopyoosanue. JIunHeiika, 3aKUM, JUHAMOMETP C IpeneaoM usMmepenuid 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa JiJIsi 0aHKHOT), CEKyHAOMED.

Kpamxkoe onucanue pewienus. BeIOTHAETCS OMBIT IO U3yYEHUIO 3aBUCUIMOCTH
CHJIBI YIPYTOCTH PE3NHOBOTO KOJIBIIA OT €T0 JIIMHBI PU MMOCTETICHHOM YBEJIMUECHUU |
OpU TOCTENIEHHOM YMEHBILIEHUU pacTaruBaroiieii cunbl. HaOmionaercst siBieHue
yOpyroro rucrepesuca. J[IBe modydeHHbIE SKCIEPUMEHTAIbHBIE 3aBUCUMOCTHU

HaHOCATCA Ha OANH Fpa(i)I/IK HpOBOIIHTCH dHAJINU3 ITOJIYYCHHBIX PC3YJILTATOB.

3anaTne 9. Haxoxnenme Macchbl JIMHEKM ¥ IIIPUIA ¢ MOMOIIBIO
YPABHOBEIIMBAHUS pbluara

Ilpakmukym

3aoanue. Onipenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MAcCy HIMPULIA U MAcCy
JIMHEWKH.

Obopyodosanue. lllnpuir oobemom 20 M1, THMHEIKA, CTaKaH C BOAOH.

Kpamxoe onucanue pewenus. K KOHIy JIMHEWKH, KOTOpash MCIOJIb3YETCS B
KAauecTBE pbluara, MoABELIMBAETCS WIpul. M3mepsiercs 3aBUCUMOCTbh KOOPAWUHATHI
TOYKH OTIOPBI YPaBHOBEIIICHHOTO pblyara oT 00beMa BoIbI B impuiie. [1o mosydeHHbIM
JAHHBIM OMPEACIISIIOTCS Macca WIPUIA U Macca JIMHEHKH.

Onucanue cxooxceii pabomvl NPAKMUKyMAa: PErMOHANBHBIA ATal OJUMIINAIbI
um. JIx. K. Makcsemnna o pusuke, 2014 r., 8 kiace, 3agada «HenecTpyKTUBHBIN aHATTURY.
3ansarue 10. U3mepenne ko3¢ duuneHTa JHEPreTUHYECKUX MOTEPh MPH OTCKOKE
HIAPUKA OT MOBEPXHOCTH

Ilpaxkmukym

3aoanue. TlpoBeauTe MCCIENOBAHME 3aBHCUMOCTH BBICOTHI OTCKOKAa IIApUKa
MOCJIE COYJapeHHsl ¢ MOBEPXHOCTHIO CTOJIa OT BHICOTHI cOpoca. IIpoBemute ombIT

Uil OByX  TWUNOB  mmapukoB.  OmpenenuTe  xapakTep  3aBUCUMOCTH.
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Obopyoosanue. 1llapuk 17 HACTOJBHOTO TEHHHCA, PE3UMHOBBIA MIAPUK
«TOMPBITYH», PYJIETKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. TIpoBOOUTCS ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa IMOCJE COYAapeHUs] C MOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJNA B
3aBHCHMOCTH OT BBICOTHI cOpoca. M3mepeHus MpoBOISTCS AJisl IBYX TUIIOB IIAPUKOB.
JUIsi pe3MHOBOroO IIapUKa 3aBUCUMOCTh SIBJISIETCA MPAMOW MPONOPUUOHAIBHOCTHIO,
JUIsl 1IapuKa OT HACTOJBHOTO TEHHUCA 3aBUCHUMOCTh HE SIBIIIETCS TaKOBOM.

O6CY)KI[8,IOTCH BO3MOJKHBIC ITPUYUHBI ITIOJIYYCHHBIX PC3YJIBTATOB.

3ansaTue 11. Onpeaesnenne Ten10eMKOCTH TBEPAOIo TeJia
Ilpakmukym
3aoanue. Onipeaenure ¢ MAKCUMaJIbHON TOYHOCTHIO TEIJIOEMKOCTh IPy3HKa.
Obopyoosanue. I'py3uk maccoit 50 r, ctakan oobeMom 0,2 11 ¢ BO/10it KOMHATHOM
TEeMITepaTypbl, EMKOCTb C TOpsSTYCH BOJIOM, IBa TEPMOMETPA, caadeTKH, TOJHOC, HHTh.
Kpamyxoe onucanue pewernus. IIpoBOIUTCS OIBIT IO U3MEPEHUIO TEITIOEMKOCTH
Ipy3MKa METOJIOM TEpPEeHOCa €ro M3 XOJOJIHOM BOJABI B ropsuyro. OleHuBaeTCs
M3MEHEHUE TeMIIEPaTyPhl XOJOTHON BOJBI 32 CUET MOJYUYCHUS KOJUYCCTBA TETUIOTHI

OT TOPSTYETO TPy3HUKA.

3ansaTue 12. U3MepeHue TeMmnepaTrypbl pyK JKCIEPUMEHTATOPA M JAAaBJICHHUS,
KOTOpPOe MOI'YT CO3/1aTh €ro JIerKue

Ilpakmukym

3aoanue. 1) Omnpenenure BHyTpeHHee cedeHue TpyOku. IloacoemuHuTe K
mnpuily oobemom 20 Mt TpyOKy € TOMEIIEHHOW B Hee Karuie BOAbl. 3aKMUTE HIMPULL
B JIQJIOHAX W HarpeBaiiTe ero TakuM oOpa3oM B TedueHue S5 MuHyT. M3MepnTe
nepeMeleHne kamim 1o TpyOke. Mcrmonb3ys mnoslydeHHbIE [aHHbIE, OLIEHUTE
TEMIIEPATYpPy PYK 3KcrnepumeHTatopa. 2) Jloxaurech, Korja MIMpUIl CHOBA MPUMET
KOMHATHYIO TeMIiepaTypy. BayBas Bo3ayX B CBOOOJHBINM KOHEN TPyOKH, U3MEpPHTE
NEPEMEILICHHE KAIlJIM ITPU MAaKCUMAJIBHOM JIaBJICHUH BO3/1yXa, CO3aBAEMOM Ha KOHIIE
TpyOKu. Micnosnp3ys nmoy4eHHbIE JaHHbIE, OLICHUTE JJaBJICHHE, KOTOPOE MOTYT CO3/1aTh
JIETKHE DKCIIEPUMEHTATOPA.

Obopyoosanue. lnpur; oobemom 20 mi, TpyOka oT HH(DY3UOHHON CHUCTEMBI,

BOJIA, JIMHEHKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuiry oobemom 20 M TOJCOSAMHSACTCS
TpyOKa ¢ moMeleHHo# B Hee Kariel Bobl. Llnpuir HarpeBaeTcst pykaMu, U3MepsieTcs
nepeMelleHre Kamau no Tpyoke. Ha ocHOBe JMaHHBIX O ceueHUHM TPYOKH U 00beme
BO3/yXa B IIINPHUIIE PACCUUTHIBACTCS TEMIIEpAaTypa PYK SKCIEPUMEHTATOpA.
2) Hcnonb3ys Ty >K€ YCTaHOBKY, SKCIIEPUMEHTATOP CO3/JA€T JaBJICHHE BHYTpPU
cBOOOHOTO KOHIa TpyOku. Kammsi Bojesl mepememiaercs no TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEILEHHM OICHUBAETCS JaBJICHUE, KOTOPOE MOTYT CO3JaTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomul npakmuxkyma: 1) 3aKIIOUUTENBHBIN 3Tan
BCEPOCCUNCKON OJIMMIIMA/IbI MIKOJILHUKOB, 2023 1., 10 knacc, 3anavya «HachimeHHbIH

nap», myHkT Ne 1 [13, 14].

3ansaTue 13. IDpdexkTHBHBIN KOIPPULHECHT KECTKOCTH cucTeMbl. OnpeaesieHue
MoayJisi FOHra npoBo/1oky ¢ noMoubi0 peryara. OnpeaeseHue npeaesia ynpyrou
nedgopmanumn

Ilpakmukym

3aoanue. Onipenenure ¢ MAaKCUMAaIIbHON TOYHOCTHIO MOy b FOHTa IPOBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ AByMS JanKkaMu, TPOBOJIOKA, JIMHEWKA JepeBsIHHAS
nuHou 50 M, rpy3bl Maccol 1o S0 r, 1Ba KAaHUEIAPCKUX 3akKKUMa.

Kpamkoe onucanue pewenusa. JInHeNKa MOABEIINBAECTCA HAa IMPOBOJIOKE TaK,
YTOOBI IOJYYHUJICA CUJIBHO HEPaBHOIUICUUH phiuar. bimkHU K TOUKe MojiBeca KOHeIl
TOPU30HTAIIBHOM JIMHEWKU ONMPAETCS CHHU3Y Ha JIANKy wratuBa. K apyromy KOHIy
JVHEWKN TOJBENIMBAIOTCA TIpy3bl. M3MepseTrcs 3aBUCUMOCTb CMEIICHUS KOHLA
JIMHEWKHU, K KOTOPOMY IMOJBEIINBAIOTCS I'PYy3bl, OT UX cCyMMapHOi Maccel. Ha ocHOBe
MOJYYEHHBIX JAHHBIX M F€OMETPUYECKUX IMApAMETPOB YCTAHOBKH PACCUUTHIBACTCS
Moysib KOHra npoBosioKH.

Onucanue cxoorceti pabomwl npakmuxyma: [6], 3agaua Ne 9.30.
3ansaTue 14. U3mepenne ko3¢ puuueHTa NOBEpXHOCTHOI0 HATSIZKEHUS METO0M

OTpbIBa
Ilpakmukym
3aoanue. llpuaymaiite crnoco® H3MEpPeHUs CHJbL, KOTOPYI Tpedyercs
IOPUJIOKUTH K MPOBOJIOYHOW paMKe IJig TOro, 4ToObl OTOPBaTh €€ OT IOBEPXHOCTU
Boabl. IIpoBenuTre HSKCHEPUMEHT M OLEHUTE KOAIPPUUIUEHT MOBEPXHOCTHOTO
HATSDKEHUS BOJIBI.
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Obopyodosanue. KioBeTa upokasi ¢ BOJOU, IPOBOJIOKA, BEChI, HUTh.

Kpamxkoe onucanue pewernus. IIpoBOIUTCS OMBIT IO U3MEPEHUIO CUITBI OTPHIBA
MIPOBOJIOYHON PaMKH OT TOBEPXHOCTH BOJBI MPH Pa3IMYHBIX TMEPUMETPAX PAMKH.
[TpoBoauTcs oreHka Kod(ppuImeHTa MOBEPXHOCTHOTO HATSHKCHUS BOJIBI.

Onucanue cxodceu pabomwl npaxmukyma: [7], 3amaqa Ne 331.

3ansatue 15. OmnpeneneHue TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/I€HCATOPOM

Ilpakmukym Ne 1

3aoanue. OuieHUTE BIAXKHOCTH BO3/TyXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIsTHHAS, MaJIEHbKUE KYCOUYKH JIbJIa, TEPMOMETD,
Ta0JIMIIa 3aBUCUMOCTH JIABJICHHS HACBIIIEHHOTO Mapa BOJBI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOJOUW MOCTENEHHO TOOABISIOT
KYCOYKH JIbJa U JOKHUAAIOTCS MOMEHTA BBICTYILICHUS Kaleilb POChl HA TOBEPXHOCTH
npooupku. Ilo MoJydeHHBIM JaHHBIM O TEMIIEpAType TOUYKE POCHI C MOMOIIbIO
TaOJMIIBl 3aBUCUMOCTH JIaBJICHUS HACBIIIEHHOTO TIapa BOJBI OT TEMIIEpaTyphbl
OTIpeIeNISICTCS OTHOCUTENIbHAS BIIAXKHOCTh BO3/[yXa B KOMHATE.

Onucanue cxooiceil pabomer npakmuxyma: [8], rimaBa Ne 3, mabopatopHas
pabota Ne 9.

Ilpakmukym No 2

3aoanue.  Ompenenure ¢  MaKCUMalbHOW  TOYHOCTHIO  OTHOIICHHUE
ANEKTPUUECKUX EMKOCTEH IBYX KOHJIEHCATOPOB.

Obopyoosanue. N1Ba  DIEKTPOJUTUYECKHX  KOHJEHCATOpPa,  BOJBTMETD,
OaTapeiika, COeTMHUTENIbHBIC MPOBO/IA.

Kpamxoe onucanue pewenus. IIpoBoAUTCS ONBIT MO 3apsiIKE KOHAEHCATOpA OT
IpPYroro 3apaHee 3apsDKEHHOTO KOHJAeHcaTtopa. M3MepsroTcs HanpssKeHHs Ha
KOHJIGHCATOpax JI0 M TMociie NoAkIoueHui. OlIeHUBAEeTCs OTHOIIEHHWE EMKOCTEH
KOH/JIEHCATOPOB.

Onucanue cxodcetl pabomst npaxmuxyma: [6], 3amaga Ne 10.22.

3ansaTue 16. U3yuyenue npouecca pa3psiiKu KOHJIeHCATOpPA

Ilpakmukym

3adanue. I3yunte 3aBUCUMOCTh HANpsDKEHUS HAa KOHJEHCATOpPE OT BpEMEHU
npu ero paspsaiake. Onpenenure eMKOCTh KOHJIEHCATOpa.

Obopyoosanue. INCKTPOIUTUIECKUI KOHIEHCATOP, BOJBTMETP, OaTapeika,

CEKYHJIOMEp, COEAMHUTEIbHBIE TPOBO/IA.
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Kpamxoe onucanue pewenus. 1lpoBoguTcs U3MEpeHUE 3aBUCUMOCTH
HaNpsDKEHUST Ha pa3psikaroleMcss KOHAeHcaTope OT BpeMmeHHu. /[lenmaeTrcst oneHka
€MKOCTH KOHJIeHcaTopa. B kauecTBe CONpOTMBIEHUA IS Pa3psAKM KOHIEHCATOpa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIHTMETPA.

Onucanue cxoxceti pabomor npaxmukyma: [5], 3amaua Ne 10 «M3yuenue

cBeroauoaay (dactb No 1).

3ansTue 17. Onpenesnenne yaeJabHOro CONPOTUBIECHUSI MATEPHAJIA IPOBOJIOKHU

Ilpakmukym

3aoanue. Onpenenure yaeabHOE COMPOTUBICHUE MTPOBOJIOKH.

Obopyoosanue. JIBa MmynbTuMeTpa (B peXuMe BOJIBTMETPAa U aMIepMeTpa),
COEIMHUTENBbHBIE TTPOBOJIA, OaTapeiika, oOpasilbl MPOBOJIOKU, JTUHEHKA, MUKPOMETP.

Kpamxoe onucanue pewenusa. Viccimemyemas TPOBOJIOKA COEIUHSETCS
MOCJIEIOBATEILHO C aMIIEpMETPOM W MOJKItouaercs kK Oarapeiike. [lapamnensHo
y4acTKy IPOBOJIOKH MOJIKIIIOYAETCS BOITMETP. M3 oTHOIIEHUS MOKa3aHUi MPUOOPOB
pPacCUMTHIBACTCS COMPOTUBIICHUE YYacTKa MPOBOJIOKH, MOCIE YEro U3MEPSIOTCS €ro
TCOMETPUYECKHE pa3Mepbl. M3 TONMydYeHHBIX MaHHBIX OMPEIASIACTCS YICTbHOES
COTIPOTUBJICHUE MaTepHalia, U3 KOTOPOTro U3TOTOBJICHA MMPOBOJIOKA.

Onucanue cxooxceti pabomwvl npakmukyma. MexIyHapoaHas OJUMIIHNAAa IO

sKcTIepUMeHTanbHOM pusnke 2022 r., 3a1a4a «Mayioe COmpoOTUBICHUEY.

3anaTue 18. N3mepenue BOJIbT-AaMIIEPHOM XapaKTePUCTHKHU
MOJIyIIPOBOJAHMKOBOI0 THOAA

Ilpakmukym

3aoanue. 3mepbTe 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 ANOJ, OT
M0/IaBa€MOTO Ha HETO HaIpPsHKEHUs (B IPSIMOM U 00paTHOM HamnpasiieHun). [Toctporite
rpaduK BOJIHT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Obopydosanue. BoabTMeTp, aMmepMmeTp, COEIUHUTENIbHBIC TPOBOJA,
MOJTYTTPOBOTHUKOBBIN SO, MAKETHAS TJIaTa, IEPEMEHHBIA PE3UCTOp, OaTapeika.

Kpamxoe onucanue pewenus. ITpoBoaUTCS SKCIIEpUMEHT 110 M3MepeHuto BAX
7M0J1a B TIPSIMOM M OOpPaTHOM HaIlpaBJICHUH.

Onucanue cxooiceit pabomer npakmuxyma: [8], rimaBa Ne 4, mabopatopHas

pabota No Q.
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11 KJIACC

3ansTue 1. OueHka BeJIMYUHbI TOPU30HTAJIBLHOM COCTABJIAIOIIEd MATHUTHOM
HHIYKIMY MATHUTHOTO 10Jis1 3eMJIu

IHpakmuxym

3aoanue. OueHUTE MOIYJIb TOPU3OHTAIBHOM COCTaBISIONICH BEKTOpa
MarHUTHOW MHIYKIIMA MarHATHOTO TIOJIST 3EMUITH.

Obopyoosanue. Komnac, conenoun (aumamerp 10 cm, 150 BuUTKOB),
1ab0paTOPHBIN OJIOK MUTAHUS, TPAHCTIOPTHD.

Kpamkoe onucanue pewenus. 1IpoBOIUTCA SKCIEPUMEHT IO OINPEEICHUIO
MIPOCTPAHCTBEHHON OPUEHTAITUN BEKTOPA HHIAYKIIUH MAarHUTHOTO ITOJISI, CO3/IaBaeMOT0O
Ha OCH COJICHOUJIA MPU CYIEPIO3UIIMA MAarHUTHOTO TOJISt 3€MJIM U MAarHUTHOTO TOJIS
COJICHOH/Ia, B 3aBUCUMOCTH OT CHJIBI TOKA B BUTKAX cojieHon 1a. [1o 3Toit 3aBUCHMMOCTH
OTpeNeNsieTCss MOAYJIb TOPU30HTAIBHOW COCTABISIONICH BEKTOpa MAarHUTHOM
WHAYKIIUU MAarHUTHOTO TOJIS 3€MJIH.

Onucanue cxooiceil pabomer npakmuxyma: [8], rimaBa Ne 4, mabopaTopHas
pabota Ne 12.

3ansaTne 2. H3MepeHue 3aBHCHMOCTH BeJMYMHbBI MATHUTHOW MHIYKIUH
MATHUTHOIO IOJISI MATHUTA OT PACCTOSIHUA

Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTh BEJIMYMHBI MArHUTHON MHIYKIIUU MarHUTHOTO
MOJII TTOCTOSHHOTO MAarHuTa Ha €ro MpoJIOJbHOW OCH CUMMETPHUM OT PACCTOSIHUS
MEKy LIECHTPOM MAarHUTa U TOYKOU U3MEPEHUM.

Obopyoosanue. ~ CmapTQoH ¢  NPEAYCTAHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHueM JJii W3MEPCHUS BEIWYMHBI MArHUTHOTO TIOJS, IMJIUHIAPUYCCKHMA
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C mOMOIIBIO TaTYNKOB CMapT(HOHA MPOBOIUTCS
NpsAMOE€ HM3MEPEHUE BEJIMYMHBI MArHUTHOM WHIAYKIIMM MAarHUTHOTO TIOJsi Ha OCH

OUINHAPUYICCKOI'O MaronuTa B 3aBUCMMOCTHU OT PACCTOAHHA 1O HETO.

3ansaTue 3. Ha0d/i01eHue MarHuTHOTO rucTepe3uca

Ilpakmukym

3aoanue. HamotaiiTe HECKOJbKO BHTKOB H30JIMPOBAHHOIO MPOBOAA
Ha IWIMHJIPUYECKYIO0 YacTh Jlanku mrtatuBa. [logHecuTe Toper Janku OMU3KO K

IMOJIOKCHUIO JaT4YMKa MArHuTHOI'O II0JIA MOOMIBLHOTO TeJ'IC(bOHa. HonaﬁTe
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AMEKTPUYECKUN TOK B TPOBOA. I3MepbTe 3aBHCMMOCTh BEIWYWHBI WHIYKIIAU
MarHUTHOTO TOJIA Ha TOpIE JIAKA OT CHJIBI MPOTEKAIOIIEro 4Yepe3 MPOBOJ TOKa.
Jist  »TOro BHAYaje TOBBIMIANTE 3HAYCHHUS CHJIBI  TPOTEKAIOIIETO  TOKa
710 MAKCUMAJIBHO BO3MOKHOT'O 3HaYEHUS, 2 TOTOM TIOHIDKAUTE 10 HYJICBOTO 3HAUYCHMSI.
3aTeM CMEHUTE MOJISIPHOCTh MOAKIIOYEHUS HMCTOYHHKA TOKAa U TOBTOPHUTE OIIbIT.
[TocTpotiTe rpaduk, ONMMUCHIBAIOMINNA 3aBUCUMOCTD BEIMYUHBI MarHUTHON WHIYKITUU
Ha TOPIIE JIAKU OT CHJIBI MPOTEKAIOIIETO Yepe3 MPOBOT TOKA.

Obopydosanue. ~ CMapT@oH ¢  MPEAYyCTAHOBIECHHBIM  IPOTPAMMHBIM
obOecrieueHeM 11 WU3MEPEHUS BEIMYMHBI MArHUTHOTO TIOJIS, INTaTHB C JBYMS
JanKaMH, OJHAa W3 KOTOPBIX JOJDKHA OBITh KENe3HOW (WM JPYyroil Kene3HbIH
CEpICYHUK), Ta0OPaTOPHBIA HWCTOYHUK MUTAHUSA, OJHOXWIBHBIA HW30JUPOBAHHBIN
IIPOBO/I, BHIJIEP>KUBAIONTUN MaKCUMAJIbHBIN TOK Ja00OPaTOPHOTO UCTOYHUKA IMUTAHUS.

Kpamxkoe onucanue pewenus. Jlanka mtaTiBa 0OMAaThIBAETCSI HECKOJIBKHUMH
BUTKAMH TOJCTOTO H30JUpOBaHHOrO TpoBoaa. C momomipio J1ab0paTopHOTO
UCTOYHMKA MUTAHUS Yepe3 MPOBO/I MPOIyCcKaeTcs eKTpuueckuil Tok. CHavalia TOK
MPOITYCKAIOT B OJTHOM HAIPaBJICHUH C IMOCTENEHHBIM YBEIMYECHUEM CHJIBI TOKA H
€e  TMOCIHCAYIIIMM  yMEHBIIEHWEM, TOTOM  NpPOUEAypy  MOBTOPSIOT JJIs
MIPOTHBOIIOJIOKHOTO HampaBlieHus Toka. [Ipyu 3ToM m3MepseTcs BeTuIrHa WHIYKIIAN
MarHUTHOTO TIOJIS Ha TOPIIEC JIAMKHK IITaTHBAa C MOMOIIBI0 MOOHMIIBHOTO TenedoHa.
CtpouTcsi 3aBUCUMOCTh BEJIMYMHBI HWHAYKIIMM MAarHUTHOTO TIOJIE OT CHJIBI
MPOTEKAIOIIETO Yepe3 MpoBoj Toka. OOCykaaeTcsi MOMyYeHHbIN rpaduK U SBJICHUE

MAarouTHOI'O TruCTCpE3nCaA.

3ansitue 4. U3yyeHue padoThl 3JIEKTPOABUIATEsI U ITHHAMO-MAIIHHBI (YacTh 1)
Jekyua «IneKTpoABUTaTeNb U 3eKTporeHeparopy. O0CyKaaeTcss UCTOPUs
M300peTeHus]  DJICKTPOJBUTATENSI ¥  COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIUU.
OnuckIBaeTCss BHYTPEHHEE YCTPOMCTBO AJNEKTPOJBUTATENS U DIJIEKTPOreHepaTopa.

Pa3buparoTcs TeopeTnyeckue 3ajauu o JaHHOU TeME.
3ansTue 5. Uzyuenne padoThl 3JEKTPOABUTATEISI M JHHAMO-MAIIMHBI (YaCTh 2)

Ilpakmukym
3aoanue. 1) IlpoBeanuTte cepuro SKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH CHJIBI
TOKa, BhIpA0ATHIBAEMOU T€HEPATOPOM, OT BETUYMHBI MOMEHTA CHJIBI, TIPHIIOKEHHOTO

K ero Baiy. 2) [IpoBenuTe cepHro SKCIIEPUMEHTOB U U3MEPHTE 3aBUCHMOCTD BEJTHUNHBI
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HaIpsSDKEHUs, MOJAHHOTO Ha JJEKTPOJBHUIaTeib, OT YaCTOThl €ro BpalleHUs
Y MEXaHUYECKOM HArpy3KH €ro Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTEIbHBIE POBO/IA, JA00OPATOPHBINA HCTOYHUK MMUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxoe onucanue pewienus. IIpoBOASATCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CHWJIbl TOKa, BbIpaOATHIBAEMOW TE€HEpPaTOPOM, OT BEJIMYMHBI MOMEHTa CHJIbI,
OPUIOKEHHOTO K €ro Baiy. [IpoBomWTCS ONBIT MO WM3YYEHHIO CBS3U BEJIWYUH
HaIpsDKEHUs, MOJAHHOTO Ha 3JEKTPOJBUIATeNb, OT YacCTOThl €ro BpaILEHUs
Y MEXaHWYECKOU Harpy3Ku €ro Baja.

Onucanue cxoodicux pabom npakmuxyma: 1) MexayHapoaHas OJUMIIHAIA 10
sKcrepuMeHTanbHOM pusuke 2018 r., 3anaya « MOTOPUHK C peTyKTOPOM», ITYHKTHI
NeNe 1-4; 2) MexxayHapoaHasi oJuMIIHaAa MO dKCrepuMeHTanbHon ¢usuke 2022 r.,

3anaua «Donapby, myHKTH NeNo 14,

3anaTue 6. M3ydyeHue 3aBHCMMOCTM TepHoJa  KoJe0aHMil  JIMHEHKH
HA MWINHAPUYECKO MOBEPXHOCTH OT Painyca ee KPUBU3HbI

Ilpakmukym

3aoanue. Onpenenure XapakTep 3aBUCUMOCTH MEPHOJA KOJeOaHUN JIMHEHKH,
MOJIO)KEHHOM Ha UWJIMHJIPUYECKYIO0 TOBEPXHOCTh, OT pajuyca KPUBHU3HBI STOMH
ITOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3sHOro paauyca (Hampumep, paziIudHbIe
UUJTMHIPUYECKHUE COCYbI), TUHEWKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. 1lpoBoguTCcs cepusi NPSIMBIX H3MEPEHUN
3aBUCUMOCTH TIepuojia KojeOaHWil JTWHEWKH, IMOJOKEHHON Ha IUIMHAPUYECKYIO
MOBEPXHOCTh, OT paJuyca KPUBHU3HBI ITOM MOBEPXHOCTU. VICMOIB3YIOTCS METO/IbI

JIMHEapu3aly U rpaduuecKkoro aHajau3a SKCIepUMEHTAIbHBIX JaHHBIX.

3anaTne 7. H3yuyeHme 3aBHCHMMOCTH aMIUIMTYAbl KOJE0AHMH NPYKMHHOIO
MasiTHMKA OT BpeMeHH

Ilpakmukym

3aoanue. VI3MepbTe€ 3aBUCHMOCTb aMIUIMTYJbl 3aTyXaloOMX KOJEOaHMI
MPYXUHHOTO MasATHUKA OT BpeMmeHH. [IpoBepbTe rumoresy 00 SKCIOHEHIIHMATbHOM

XapaKTepe nonyquHoﬁ 3aBUCUMOCTH.
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Obopyodosanue. 1lpyxurHa OT TMHaAMOMETpa ¢ mpeaenoM usmepenuit 1 H, rpys
Mmaccoii 150 r, cekyHiomep, IITaTUB C JIAMKOK U My()TOil, THHEHKa.

Kpamkoe onucanue pewenus. IIpoBOAUTCS HKCIEPUMEHT MO MPSIMOMY
M3MEPEHUIO 3aBUCHUMOCTH AaMIUIMTYAbl 3aTyXalolluX KOJICOaHW MpYKUHHOTO
MasTHUKa OT BpeMmeHu. CTpouTcs rpapuK HCCICIOBAHHON 3aBUCUMOCTHU B

JIMHCAPU30BAHHOM BHIC.

3ansaTue 8. 3MepeHne aKTUBHOIO U PEAKTHBHOIO CONMPOTUBJICHUN KATYIIKH
UHAYKTHUBHOCTH

Ilpakmukym

3aoanue. Cobepute AMEKTPUUECKYIO LIEMb U3 MOCIEJ0BATENIBHO COETMHEHHBIX
pe3ucTopa W KATyIIKH HWHAYKTUBHOCTU. I[IpoBeauTe wu3MEpeHHE 3aBUCUMOCTH
HaIpPsDKEHUST HA PE3UCTOPE OT YACTOThI MOJaBAEMOr0 Ha 3Ty Lelnb HanpskeHus. [1o
IIOJyYEHHBIM JAHHBIM ONPEACIUTE aKTUBHOE COIPOTHUBJICHUE W PEAKTUBHOE
COITPOTHUBIIEHME KAaTyIIKU UHIYKTUBHOCTU. PaccunTaiTe MHIYKTUBHOCTD KaTyLIKH.

Obopyoosanue. Karynmika HHAIYKTUBHOCTH, PE3UCTOpP C COMNPOTHBICHHUEM,
OJIM3KUM K aKTUBHOMY COTIPOTHBIICHUIO KATYIIKA UHIYKTUBHOCTU, COSTUHUTEIHHBIC
MPOBOJIa, T€HEPATOP HU3KOM YaCTOThI, OCUMIUIOrPad WM BOJBTMETP MEPEMEHHOIO
HANPSHKCHUSL.

Kpamkoe  onucanue  pewenus.  CoOupaercst  dJeKTpUYecKas  LeMb
U3 IIOCIIEIOBATEIbHO COEAMHEHHBIX PE3UCTOpPAa MU KATYIIKA WHIAYKTUBHOCTM. Ha
3Ty LElb MTOAAETC IEPEMEHHOE HanpskeHue. [IpoBoauTces nsmepenre 3aBUCUMOCTH
HaIlpsDKEHHWST HA PE3UCTOPE OT YacTOThl IMOJABAEMOTO HA LENb HaNpsKCHUS
(amMmuTyAa HampsbKeHUST Ha  BCe  LlenM  MOCTOsiHHA). 110 HU3KodacTOTHOM
oOnacTu rpaduka onpenensiercs akTHBHOE COMPOTUBIIEHUE KAaTYIIKU UHYKTUBHOCTH,

10 BEICOKOYACTOTHOM YacTHU onpeACsICTCA NHAYKTUBHOCTb KAaTYIIKH.

3ansaTue 9. 3Byk. Ocumsuiorpamma 3Byka. CriekTp 3ByKka

Jlekyus «BBeneHne B SKCIIEPUMEHTAIBHYIO aKyCTHUKY». BBOASTCS OCHOBHBIC
HNOHATHA aKycTUKH. OOcyXkIaercss MeXaHUKa pacHpOCTPAaHEHUs aKyCTUYECKHX
koneOanuii. BBomutcs monHsTHE TOHAa u o0eproHa. OOCYXIalTCd METOIbI

HCCICOOBaAHUA 3BYKOBBIX CHUI'HAJIOB.
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IHpakmuxkym

3adanue. TlpoBenuTte cepui0 SKCIEPUMEHTOB IO 3alMCH OCHMIUIOIPAMM H
CHEKTPOB TJIACHBIX 3BYKOB OJHOW 4YacTOoThl. ONUIIMTE OCHOBHBIE OTJIWYHUS B
OCIIIJIOTpaMMax JIJISL Pa3HBIX TJIACHBIX 3BYKOB. OTBETHTE HA BOMPOC, TOCTATOYHO JIA
JUTSL OTIMCAHUSI KAaKOTO-I1M00 3ByYaHUsl OJIHOU JIUIIIb CTIEKTPOrpaMMbl?

Obopyoosanue. TlepcoHaTbHBIN KOMIBIOTEP ¢ MUKPO(POHOM MM CMapThOH ¢
pe1yCTaHOBJICHHBIM MTPOTPAMMHBIM 00ECIIEYECHUEM.

Kpamkoe onucanue pewenus. IlpoBomuTcsi cepusi SKCIEPUMEHTOB I10
MOJIyYCHUIO OCHUJUIOTPAaMM M CHEKTPOB TJIACHBIX 3BYKOB OJHOW YaCTOTHI.
[IpoBoUTCS CpaBHUTEIBHBIN U KAUECTBEHHBIM aHAIN3 OCIIUJUIOIPAMM U CIIEKTPOB.

Onucanue cxodxceii pabomwsl npaxmuxyma. MexayHapoaHas OJMMIHNAAA IO
sKcTiepuMeHTanbHoi pusuke 2017 r., 3anaua « AKyCTHUECKHE PE30HATOPBI», 4acTh Ne
1.
3ansaTue 10. CTosiune MexaHu4ecKue BOJTHbI

Jexkuyua «Ctosiurie MexaHndeckue BOJIHBD. OOCyXIaeTcs MEXaHMKa CTOSYHX
BOJIH B OJIHOMEpHOUW cpeze. PaccmaTpuBaioTcs mpuUMeEphbl Pa3IMYHBIX TPAHHUYHBIX
YCITIOBU.

Ilpakmukym

3aoanue. Tloayiite B nmpoOUpKy Tak, YTOOBI OHA Havasia 3By4arh. [IpoBenute
MU3MEpPEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U MIEPBOT0 0OEPTOHA BO3AYIITHOTO
cTosiba B MPOOUPKE OT BBICOTHI ATOTO CTOJ0A. JJisi M3BMEHEHUs JJIUHBI BO3YIIHOTO
cTosiba 3anoyiHANTe TPoOUpKy Bo1oM. OnpeaeauTe CKOPOCTh 3ByKa B BO3IyXE.

Obopyoosanue. lepcoHambHBIM KOMIBIOTEP ¢ MUKPO(POHOM MU cMapTHhOH ¢
MPETyCTaHOBJICHHBIM MMPOTPAMMHBIM Oo0OecIieueHrneM, TpoOupKa, BOIa, TUHEHKA.

Kpamkoe onucanue pewenus. llpoBoautcs cepusi OSKCIEPUMEHTOB IO
U3MEPCHUI0 aKyCTUYECKOTO CHEKTpa 3BYYaHHUS MPOOUPKH, BO3HUKAIOIIETO MPH
BIyBaHUU B Hee Bo3myxa. CTpoUTCs JIMHEAPU30BAHHBIN rpaduK 3aBUCUMOCTH YaCTOTHI
OCHOBHOTO TOHAa M TIIEpBOIO0 O0OCEpTOHA OT BBICOTHI BO3IYIIHOTO CTOJ0Aa B
npobupke. [lo MOTyYEeHHBIM IAaHHBIM OMPEIEIACTCS CKOPOCTh 3BYKa B BO3JYXE.

Onucanue cxooceti pabomvl npakmukyma: MexTyHapoIHas OJUMIIHAAA IO

sKcriepuMeHTanbHol gu3uke 2017 r., 3agaua « AKYCTHYECKHE PE30HATOPBD», YacTh
Ne 2.

20



3ansTue 11. U3Mepenne mokasareJisi PeJIOMJICHHUS CTEKJIA

Ilpakmukym Ne 1

3aoanue. OnpeaenuTe MokKa3aTeib NPeIOMIICHUS CTEKISTHHOMN IJIACTUHBI.

Obopyoosanue. IlpeaMeTHOE CTEKJIO, MWUIMMETPOBKA, Jia3epHas YyKa3Ka,
JUHEHKH, MTATUBBI C JTATKOW U My TOM.

Kpamxoe onucanue pewenus. IlpoBoguTcsi cepus 3KCIEPUMEHTOB I10
U3YUYCHUIO TEpEHANpaBJICHHs Jiyda CBETa, MaJaroliero Ha OOKOBYIO MOBEPXHOCTD
MPEIMETHOTO CTEKJA, B 3aBUCHMOCTH OT BBIOpAHHOTO yIJia majeHus. Boraucnsercs
HoKa3aTelb MPeJIOMIICHUSI MaTeprasa IJaCTHHBI.

Onucanue cxooxceii pabomvl npaxmuxyma: MexayHapoAHas OJIUMIIUAaAa IO
skcriepuMeHTanbHoil  ¢uzuke 2021 r., 3amaya «OTpakeHue, MPETOMIICHUE U
OponycKaHue», MyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaJIbHOW TOYHOCTBIO MOKA3aTENb PEIIOMIICHUS
MaTepuana Mpu3MBbl.

Obopyodosanue. Ilpuzma, nazepHast yka3ka, TPaHCIIOPTHUP, ILITATUBHI.

Kpamxoe onucanue pewenus. 1lpoBoaMTCS ONBIT 1O  HU3MEPEHUIO
MUHUMAJIBHOTO YIJIa OTKJIOHEHMs JIa3€pHOI0 Jyda TPEyrojbHOW pPaBHOCTOPOHHEN
npusmoil. 1lo mnosyyeHHOMY 3HA4YEHUIO YyIjla pPacCUMTBHIBACTCS IOKa3aTelb

IIPEIIOMJICHHS TTPU3MBI.

3ansTue 12. [loiHOe BHYyTPpEeHHEE OTPaKeHHE

Jexkuua «llpumenenue »d>@dekra TOJHOTO BHYTPEHHETO OTPAKECHHS B
u3MepeHusax». OOcyxnaercs 3¢GGeKT TMOJHOTO  BHYTPEHHETO  OTPaKECHHS.
OnuceiBalOTCSl TpHEMBl 10 MCIOJB30BaHUIO 3TOro 3(dexra mnpu NpoBeIEHUU
ONTHYECKUX U3MEPEHUM.

Ilpaxkmukym

3aoanue. Onipeaenure noka3aTesab IPEJIOMICHUS MaTeprasa MPU3MBbIL.

Obopyoosanue. CTEKIsTHHAs IPU3Ma, JIa3epHas yKa3Ka, JMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoguTCs ONBIT MO0 HaOmoJeHUI0 dderTa
MOJIHOTO BHYTPEHHErO OTPAXXEHUsl CBETA, KOTOPHIA PacHpOCTpaHseTCs B IMPU3ME.
W3mepsitoTcss  mapameTpbl, MOpuU  KOTOPHIX mocturaercs dSddext. Brraumcusercs
MOKa3aTelib MPeJIOMIIEHUS MaTepraia MPU3MBbI.

Onucanue cxooceii pabomwsl npakmuxyma: MexXIyHapoAHas OJIUMIIHUAaAa IO

skcriepuMeHTaabHol (usuke 2021 r., 3amaya «Jlucmepcusi», nyHkT Ne 1 [16].

21



3ansatue 13. IlpoBepka ¢opmMyabl TOHKOI JHMH3BI € TOMOIILIO MeTojAa
napauiaKkca, IPUMEHEHHOT 0 ISl onpeAesIeHus! MO0JIOKeHUs1 M300pakeHus

IHpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PACCTOSIHHE
coOuparoiei JTUH3bI.

Obopyoosanue. Cobuparomiasi TMH3a, ONTHYECKask CKaMbs (TUO0 MepHas JICHTa
Y KpeTUICHUE JIJIS TMH3bI ), BE UTJIbI OT IITIPHUIA (CO CTOYEHHBIM OCTPUEM ), TIIIACTHIINH,
TOYEUYHBI UICTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaerca W JAeMOHCTpuUpyercs 3(PQekt
napayuiakca. W3ydeHHbIH 3(QQEeKT HCHONB3yeTCsl AJsl OINpEAeNCHUs IOJOKEHUS
M300paKeHHsI UCTOYHUKA CBETAa C MAJIOH CBETUMOCTBIO, MOJYYEHHOIO C MOMOUIBIO
cobuparomieid auH3bL. [l0 HECKOJBKMM ONBITAM pacCUUTHIBaeTCs (HOKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenne GoOKyCHOT0 pacCTOHHS PacceuBaloNIeid JIMH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMalbHOW TOYHOCTHIO (POKYCHOE paCCTOSTHUE
paccenBaroIIeil JTUH3bI.

Obopydosanue. PaccewBaromniasi JuH3a, coOuparomniasi JWH3a, ONTHYECKas
cKambs (MO0 MEpHasi JICHTa U KPEIUICHWS JIsl JIMH3), JIUCT KapTOHA, HOXHUIIBI,
TOYCUHBIM UCTOUYHUK CBETA.

Kpamxkoe onucanue pewenus. O6cyxnarTcs NpuemMbl U3mMepeHus: GoKycHOro
paccTosiHMsL ~ pacceuBaromiel  JauH3bL.  [IpoBOOMUTCS  ONBIT MO  MOJYYEHUIO
JIEHCTBUTEITHLHOTO N300PaKEHHS B PACCEHBAIOIIEH JIMH3E ITyTEM CO3/IaHUS C TIOMOIIIHIO
cobuparoniel JIMH3bI MHUMOIO HWCTOYHUKA [IJIl pacceuBaromied JMH3bL. Takxke
MIPOBOJIUTCS OTBIT IO HAOJFOICHUIO PACXOISIIIIETOCS CBETOBOTO ITy4YKa, 00pa30BaHHOTO
CBETOM, M3JIyUYCHHBIM TOUCUHBIM UCTOYHHUKOM U TMPOIICAIINM YEPE3 PACCEHUBAIOIILY IO
JUH3Y, Ha KOTOpylo HakieeHa nuadparma. I[lo pesympraTaM MOTyYEHHBIX
AKCIIEPUMEHTOB PACCUUTHIBACTCS ONTUYECKAs CHUJIA PACCEUBAIOLIEH JTMH3BI.

Onucanue cxooiceii pabomwi npakmuxyma: [8], rmaBa Ne 5, maGopatopHas
pabota No 12.
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3ansTue 15. Onpeaesienne AJIMHBI BOJHBI JIA3€PHOT0 M3JIYYeHHsI ¢ MTOMOIIBIO
cxembl FOHra

Ilpakmukym

3aoanue. IlpuaymailiTe OSKCIEPUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIOILYIO
HaOII0aTh MHTEP(EPEHIIMOHHYI0 KapTHHY OT CBETOBOTO M3JIyYCHHsS Jia3epa.
Onpenenute JUIMHY BOJIHBI U3JTYyUYEHUS JIA3€PHOM YKa3KHU.

Obopyoosanue. JIazepHas ykas3ka, HUTKa, (obra, OyaaBKkH, SKpaH, pyJIeTKa.

Kpamkoe onucanue pewenus. JIBymMs CBSI3aHHBIMH HUTKOM OyJlaBKaMH
IIPOKAJIBIBAIOTCS JIBa OJIM3KOPACIIONOKEHHBIX OTBEPCTHUS B aIFOMUHHUEBOM IHUILEBOM
donbre. IlomyueHHbIE OTBEPCTHSI OCBEIAIOTCS JIA3€pHBIM MydykoM. B mpoieniiem
cBeTe HaOmoaeTcst nHTepdepeHImonHas KapTuna. [1o paccTosHUIO MEX Ty IoJIocaMu
MHTEP(PEPEHIITMOHHON KApPTUHBI U PACCTOSHUIO MEXKAY OTBEpCTUSIMU B (hOJbIe
PaCCUMTHIBACTCS JIJTMHA BOJIHBI CBETA B JJA3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  NpakKmukyma:  3aKIIOUUTENBHBIM  3Tam
BCEPOCCUMCKON OMMIUAIbI MKOJIHHUKOB 1o pusuke 2000 r., 11 knacc, 3amaya Ne 1.

3ansaTue 16. U3yyeHue cnekTpa cBeTa Pa3jiM4HbIX HCTOYHUKOB € MOMOIIbIO
AU pPaKIUOHHON pelIeTKU
Ilpakmukym
3aoanue. llpunymaiite, coOepuTe U OMUIIUTE SKCIEPUMEHTAIBHYIO YCTaHOBKY,
MO3BOJISTIOLLYIO MOJTyYUTh ONTHUECKUHN CIIEKTP U3ITyUYEHUs CBETa PA3IMUHBIX UICTOUHUKOB.
[IpoBenute ucciaeaoBaHNE CIEKTPOB MPEITIOKEHHBIX BaM HICTOYHUKOB CBETA.
Obopyoosanue. ludpaxkuuonnas pemnietka, GoHaph C JaMIION HaKalWBaHUS,
CBETOAMOIHBIN (hOHAPb, Ta30pa3psAHas JIaMIoUuKa, SKpaH, 1uadparmMa, MepHas JeHTa.
Kpamkoe onucanue pewenusa. IlpoBoguTcs cepusi DKCHEPUMEHTOB I10
HaOJII0JICHUIO ONTUYECKUX CIIEKTPOB U3TyUYCHHS UCTOYHUKOB CBETA Pa3HON PUPO/IBI.
[IpoBOAMTCS CpaBHUTENIBHBIN U KOJIMYECTBEHHBIN aHAIN3 3TUX CHEKTPOB.
Onucanue cxooceii pabomwsl npakmuxyma: MexXIyHapoAHas OJIUMIIUAAa IO

sKcriepuMeHTanbHoi Gusnke 2018 r., 3amaua «CriekTpy.

3ansaTue 17. UcciienoBanue 3aBMCUMOCTH HHTEHCUBHOCTH CBEYEHHUS CBETOUO/1A
OT CIWJIbI POTEKAKUIET0 Yepe3 Hero ToKa

Hpaxkmuxkym

3aoanue. VI3mepbTe 3aBUCUMOCTh MHTEHCHUBHOCTH CBEYEHMSI CBETOJIMOAA OT
CWJIbl MPOTEKAIOIIEr0o 4Yepe3 Hero Toka. Onpenenure XapakTep HW3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. CmeTtomuoj, HOKCMETp (wid cMapTPoH C  JATIMKOM
OCBEIIIEHHOCTH ), J1TA0OpaTOpHbIN 00K muTaHus (Uiau JaBe OaTapedku AA, peoctar u
MYJIBTUMETP), COETUHUTEIBHBIE TPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS JKCHEPUMEHT IO MPSIMOMY
M3MEPCHHUIO 3aBUCHUMOCTH HMHTCHCHUBHOCTH W3JIYYCHHUS CBETOMMOAA OT CHIIBI
npoTeKarouiero vepe3 Hero Toka. CTpouTcss rpaduk MOTy4EeHHOM 3aBUCUMOCTH.
Onpenensiercs XxapakTep 3aBUCUMOCTH.

3ansatue 18. HaGawaenue wu3dupareJbHOCTH BHYTpeHHero ¢otodrddexra
K JJINHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAPOTUB Jipyra. 3yuute siBjeHue
BO3HUKHOBEHHUS (OTOTOKA B OCBemaeMoM cBeToauoje. s »Toro usMepnTe
3aBUCUMOCTH CHJIBI ()OTOTOKA OT HAMNPSDKEHUSI HA CBETOJMOJIC, BBITIOJIHSIONIEM POJIb
UCTOYHUKA cBeTa. [IOBTOpUTE OMNBIT, MPUMEHSA B KayeCTBE HCTOYHHUKOB CBETA
CBETOJIMO/bI, JAIOIIME CBET C Pa3HbIMU JUIMHAMHU BOJIH. OmpenenuTe ycaoBus, MNpU
KOTOPBIX B OCBEIIAEMOM CBETOAMO/IE BOZHUKAET (POTOTOK.

Obopyodosanue. Tpu mapbl CBETOAMOJIOB Pa3HBbIX I[BETOB (KpacHBIE, 3€JICHbIE
Y CUHHE), OJIOK MUTAHUS CBETOUOAA-OCBETUTENISI, MYJILTUMETD.

Kpamxoe onucanue pewenus. J|Ba cBeTonnoAa YCTaHABIMBAIOTCS HAMPOTUB
apyr apyra. Uepe3 OOuH CBETOAMOJ MPOITYCKAETCS TOK OT HCTOYHHMKA MHUTAHUS.
N3ydaeTrcs  siBJieHME BO3HUKHOBEHUSI (OTOTOKA BO BTOPOM  CBETOAMOJIC.
Oo6napyxuBaercs, 4yTo (OTOTOK BO BTOPOM CBETOAHMOJIE BO3HUKAET TOJBKO MpPHU
OCBEIIEHUHU €TI0 CBETOAMO0M C JUIMHOM BOJIHBI, MEHBILIEW WM PABHOU JJIMHE BOJIHBI,
Ha KOTOPYIO pacCYMTaH OCBEIA€MbIi CBETOAHUO/I.

Onucanue cxooxceti pabomvl npakmukyma. MexIyHapoaHas OJUMIHUAAA IO
skcnepumeHTanbHol  ¢usuke 2020 1., 3amava «Omromapay  [17].
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IJIAHUPYEMBIE PE3YJIbTAThI OCBOEHUS KYPCA BHEYPOUHOU
AEATEJBHOCTHU «OCHOBBI ®U3NYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKHUH ITPO®PUITb)»

JIMYHOCTHBIE PE3YJIBTATBI

B cgpepe epasicoanckoeo eocnumanusi:

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
oO1iecTBa, y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aUMOJECHCTBOBATh C COLMAJIBHBIMU UHCTUTYTaMU B COOTBETCTBUU
¢ X (PYHKIUSAMU U Ha3HAUYECHUEM.

B chepe nampuomuueckoeo eocnumanusi:

c(hOPMHUPOBAHHOCTh POCCUMCKON IPa’kIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHWE K TOCYAAPCTBEHHBIM CHUMBOJAM, JOCTHKCHUAM
POCCHUNCKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH.

B cghepe oyxoeno-upascmeennozo eocnumanusi:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OLEHMBaTh  CHUTyallMl0 WU NPUHUMATh  OCO3HAHHBIE
peleHus, OPUEHTUPYSACh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M  IIEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YYEHOIO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAylIEro.

B cgpepe sacmemuuecrkoeo eocnumanus:

ACTETUYECKOE OTHOILICHHWE K MHUPY, BKIIIOYas ICTETUKY HAy4HOI'O TBOPYECTBA,
MPUCYIIEro (PU3NYECKO HayKe.

B cghepe mpyooeoeco socnumanus:

UHTEpEC K pasIuyHbIM cepaM NpodecCHOHATBHONW JAESITENbHOCTH, B
TOM YHUCJE€ CBA3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyay1ieit mpoeccuu U peasn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BaHMIO B 00JacTu
(GU3UKY HA TPOTSXKEHUN BCEW KU3HH.

B cgpepe sxonoeuueckozo éocnumanus:

c(OpPMUPOBAHHOCTh  IKOJIOTUYECKOW KYJBTYpbI, OCO3HaHHE TJI00aTbHOIO
XapakTepa 3KOJOTHUYECKUX pobIieM;

IJTAHUPOBAHKE U OCYILIECTBICHHUE ICMCTBUM B OKPYIKAIOIIEH Cpelie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacCIIMpPEHNE OIBITA AESITENBLHOCTH dKOJIOTMYECKON HAIIPABJIEHHOCTH HA OCHOBE

MMEIONIHNXCS 3HAHUH 10 (hU3UKe.
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B cgpepe yennocmu nayunozo nosnanus:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YHOM JesATENbHOCTH, TOTOBHOCTH B IIpoliecce
M3y4eHUsT (U3UKH OCYIIECTBIISATH MPOCKTHYIO M UCCIEIOBATENBCKYIO NEATEIHbHOCTh
UHAMBUYAIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTeIbHbIC YHUBEPCAJIbHbIC YUeOHbIE ACHCTBHSA:

ba3oBble jjornueckue AeicTBUA:

CaMOCTOSITENIbHO  (hOopMynMpoBaTh U aKTyaIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACIATh e JACATEIbHOCTH, 3aJaBaTh IMAPAMETPbI W KPUTEPUU HX
JOCTHXKCHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3UYECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUs] TPOOJIEMbI C YUETOM aHaM3a UMEIOIINUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B I€SITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHITH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYaIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBAaTh KPCATUBHOC MBIIIJICHUC ITPXU PCIICHUH JKU3HCHHBIX HpO6J'ICM.

Bba3oBble uccieoBare1bcKkue AeiicTBUA:

BJIa/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TMOHITHSIMH W METOJaMU
duznyecKoil HayKu;

BJIaJIeTh HaBBIKAMU Y4eOHO-HCCIENOBATENILCKOW M TPOCKTHON JEATEIBHOCTH
B oOsiacTé (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY MOMCKY
METOJIOB peUIeHUs] 3aAad (U3UYECKOTO COJICpKaHUs, MPUMEHEHHUIO Pa3InYHbIX
METOJIOB MIO3HAHUS;

BJaJeTh BUAAMH JCSATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHMS, €r0
MHTEPIPEeTalnU, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMUHBIX YU€OHBIX CUTYAIUSX,
B TOM YHCJIE TIPHU CO3JaHUH YUEOHBIX IPOEKTOB B 001acTH (DU3UKH;

BBISBJISITh IPUYMHHO-CJIECTBEHHBIE CBS3M M AaKTyaJIM3UPOBaTh 3ajaudy,
BBIIBUTATh TUIIOTE3Y €€ PEIICHHUs, HAXOAUTh apTYMEHTHI JJI J0Ka3aTelIbCTBA CBOUX
YTBEPKJICHHH, 3a1aBaTh napameTpsl u KpUTEPHH pelleHHUS;
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aHAJIM3UPOBATH MOJyUYEHHBIEC B XO/I€ PEUICHHUS 3a/Ja4H PE3yIbTaThl, KpUTHUECKU
OLICHHBATbh UX IOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OpMyIuUpoOBaTh COOCTBEHHBIE 3alaud B 00pa3oBaTeNbHON
AESITeILHOCTH, B TOM YUCIIE IPU U3yUeHUH (UBUKH;

JaBaTh OILICHKY HOBBIM CHTYAIlUSM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA MO (QU3UKE B MPAKTHUYECKYI0 00IacThb
KHU3HEICATEIIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OPUTHHAIIBHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBHUTDb HpO6HCMBI " 3a1a9i, JOITYCKAIOMUC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ nunpopmanmeii:

BJIQJICTh HABBIKAMHU TOJNyYeHHs] MHPOpMAI (U3UYECKOTO COACPKAHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh IIOMCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPHpPETANui0 WHGOPMAIMKM Pa3IMIHbIX BHUIOB U (Gopm
IPEICTaBJICHMUS,

OIICHUBATH JJOCTOBEPHOCTH MH(POPMAITUH;

HCIIONIB30BaTh  CpeACTBa  MHGOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIIMOHHBIX
3a/1a4u ¢ coOI0/IeHneM TPEOOBAHMI IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M DJTHYECKHMX HOPM, HOPM HH(POPMAIMOHHON
0e30MacHOCTH;

CO37aBaTh TEKCThI (PH3UIECKOTO COJIEPIKAHMS B PA3TUIHBIX (JOpMaTax ¢ yIeTOM
Ha3HaueHus MHGOPMAIMK U LEJEBON ayJAUTOPUH, BHIOWpAas ONTUMAIbHYIO (opMy
MIPEACTABJICHUS ¥ BU3YATU3allUN.

KoMmyHukaTuBHBIE YHHMBEPCAJbHbIe YUeOHbIE eliCTBUS:

OCYIIECTBIISITH OOIIEHNE BO BHEYPOUHOU ACSITETLHOCTH;

pacno3HaBaTh MPEANMOCHUIKH KOHPIMKTHBIX CUTYallud U CMITYaTh KOH(IMKTHI,

Pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIH30BAHUEM
SI3LIKOBBIX CPE/ICTB;

MMOHUMATh W WCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHAHOW M WHIWBHUIYATHHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEUCTBHA C Y4YETOM OOIIUX

HHTCPCCOB U BO3MOXXHOCTEH KaXXa01ro 4Jjc€Ha KOJIJICKTHBA,
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IpUHUMATD 1enu COBMECTHOM IesITeIbHOCTH, OpPTaHU30BBIBATH
M KOOPAMHUPOBATH NEHCTBHUA MO €€ JOCTIKEHHIO: COCTAaBIIATH IJIaH JCHCTBUM,
pacrupenenarTb podd C Y4YeTOM MHEHUH YYaCcTHUKOB, OOCYXKIAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaXKJIOTO0 YYaCTHUKA KOMaH/bl B OOLIHIA
pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TPOCKTHI, OICHMBATh HJAEU C TO3ULIUKA HOBU3HBI,
OpPUTHHAIBHOCTH, MPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TOBEJACHHE B  Pa3IUYHBIX

CUTyalu:Ax, IPOABJIATH TBOPUCCTBO U B006pa)K€HI/I€, OBITH NHHUIIHMAaTUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiCTBHS:

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESTEIBHOCTh B 00JacTH
(U3HKH, BBISBIATH IPOOIEMBI, CTABUTH U (DOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PEIIEHUS PACYETHBIX U KAUECTBEHHBIX 3aad4,
IJIaH BBINOJIHEHUSI TPAKTUYECKOM pPabOThl C YYEeTOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciipsaTh paMKd y4eOHOTO IMpeAMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEHUH;

nenaTh OCO3HAHHBIM BBHIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHHUIO dPYIUIINN B 00J1aCTH (PU3UKH,

MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII HHTE/VIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B IE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIIAM;

BJIa/IE€Th HABBIKAMU TIO3HABATENIbHOM peduieKCHH KaKk 0CO3HAHUS COBEPIIaEMbIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pedieKcun JIsl OLIEHKH CUTyaluH, BbIOOpa BEPHOTO
peLIeHNS;

YMETb  OLEHMBAaTb PUCKM U  CBOEBPEMEHHO  IIPUHMMATb  pELICHUsA
10 UX CHWKCHUIO;
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[IPUHUMATh MOTHBBI M AapryMEHTBl JPYTMX IIPU aHaIU3€ pe3yJIbTaTOB
NEATENBHOCTH;

MIPUHUMATH ce0s1, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMAaTb MOTHMBBI M apPryMEHThl JAPYIMX IIPU AaHAJIU3EC pe3yJIbTaToOB
NEeATEIbHOCTH;

[pU3HaBaTh CBOE MIPABO U IIPABO IPYTUX HA OLLIMOKHU.

HPEAMETHBIE PE3YJIBTATBI

K xonny 10 kracca oGydaromuiicss HAy9UTCS:

MMOHUMATh 3HAYEHUE OMUCATENbHON, CHCTEMATU3UPYIOIIEH, OOBICHUTEIBHON U
OPOrHOCTHYECKON (yHKUMN (PU3MUECKOM TEOpUHM — MEXaHWUKH, MOJIEKYJISApHOU
GU3MKK U TEPMOAUHAMUKH, poib (uU3Mdeckol Teopun B (POPMUPOBAHUHU
IpeICTaBIeHUN 0 (PU3NUECKON KapTHHE MUDA;

pa3ianyaTh yCJIOBUS INPUMEHHMOCTH H3YYEHHBIX MOAeNed (PU3NYECKUX Tel U
POLIECCOB (SIBJICHUN);

paziuuath yciaoBus (TpaHuilbl, OOJIACTU) NPUMEHUMOCTH HU3YyUYECHHBIX
¢u3HUecKX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTtep (yHIaMEHTaIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD HCITOJIB30BAHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBaTh MU OOBACHITH MEXAaHWYECKHUE, TEIUIOBbIE, 3JIEKTPUUYECKUE
MPOLIECCHl U SIBJICHUS, HCIIOJIb3ysl OCHOBHBIE MOJOKEHHUS M 3aKOHBl MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOpHH, MOJIEKYJSIpPHOM (UM3MKHM M TEPMOJAMHAMUKH,
AIIEKTPOMHAMUKH;

aHAJIM3UPOBATh M OOBIACHATH (PU3NYECKUE SIBJICHUS, MCIONb3Ys OCHOBHBIE
MOJIOKEHUS U PU3NYECKUE 3aKOHBI;

ONMKCHIBATh (PU3WYECKHUE MPOLECCHl M SABJICHUS, HUCIOJb3Ys HEOOXOIUMBbIE
BEJIMYMHBI;

OOBSACHATH OCOOCHHOCTH MPOTEKAHMUSI H3yYaeMbIX (PU3NYECKUX SBICHUM;

MPOBOAUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJIHOM (PU3UUECKONW BEITMUMHBI
OT JPYrol € MCHOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTH (U3HYECKUX
BEJIMYMH B BUJI€ TPA(UKOB C y4ETOM aOCOJIOTHBIX MOTPEUTHOCTENW U3MEPEHUM, JeaTh
BBIBOJIbI 10 pPE3YJIbTaTaM UCCIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUsT (PU3UUECKUX BEIMYMH, NPU 3TOM BHIOUPATH
ONTUMAJbHBIA METOJ] W3MEPEHHs, OICHHBAaTh AaOCONIOTHBIE M OTHOCHUTEIbHBIC

MOrpCIIHOCTH MMPAMBIX u KOCBCHHBIX HSMCPGHHﬁ;
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MIPOBOJIUTH OIBITHl MO MNPOBEPKE MNPEIIOKEHHON T'MIOTE3bl: IJIAHUPOBAThH
JKCIIEPUMEHT,  COOMpaTh  SKCHEPUMEHTAIIBHYIO  YCTAaHOBKY, aHAJU3UpPOBAaTh
MOJIyYEHHBIE PE3YJIBTATHI U JIENIATh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIIOTE3BI;

coOmroiaTh IpaBuia 0€30MacHOro TpyJa MpPU MPOBEACHUM HCCIEAOBaHUM B
paMKax IIPAKTUKyMa 151 y4eOHO-UCCIEN0BATENBCKON NEATEIIBHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyAOBaHNUS;

pelaTh pacyeTHBIE 3aJa4M C SIBHO 3aJJaHHOM U HESBHO 3aJaHHON (hU3UYECKOU
MOJIETIbIO: HAa OCHOBaHHM aHallu3a YCJOBHS OOOCHOBBIBAaTH BBIOOP (U3NUECKOM
MOJIENIM, OTBEYallIe TpeOOBaHUSAM 3aJadyM, MPUMEHATH (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH W MOCTyJaTbl (PU3NYECKUX TEOPUHM TMpPU  HMCHOJIb30BAHUU
MaTeMaTUYeCKUX METOJOB PEIICHUS 3a7ad, NPOBOJUTH PAcyeThl HA OCHOBAHHUHU
MMEIOIINXCS JAHHBIX, AHAJU3UPOBATh pE3YyJbTaThl W KOPPEKTUPOBATH METOIbI
pELIeHUs C YYETOM MOJTYYEHHBIX PE3YIbTATOB;

peniaTh KaueCTBEHHBIC 3a/1au, TpeOyrolre MPUMEHEHUS 3HaHUM U3 pa3HbIX
pa3zenoB Kypca (U3MKW, a TaKKe HHTErpaluy 3HAHUM U3 JIPYyTrUX HpeIMETOB
€CTECTBEHHO-HAYYHOI'0 LMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMIOYKY PACCYXKIACHUN C
OMOpPO HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS /U1 OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB
paboThI U3MEPUTETHHBIX TPUOOPOB;

aHAJIM3UPOBATh M OIICHUBATH TOCIEJACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESITeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3WYECKUMHU TPOIecCCaMM, C TO3MUIMHA
JKOJIOTUYECKON 0e30MacHOCTH, MIPEICTABICHUM 0 palMoOHAIIBHOM
IPUPOJIONIOIB30BAHIH, a TAKKE PAa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUI HAyKd WU
TEeXHOJIOTHH JIS JATBHEHIIIETO Pa3BUTHS YEJI0BEUSCKOro 00IIeCTBa;

OPUMEHSTh pa3jinyHble CrnocoObl paboThl ¢ uHpopManuel (uznyeckoro
CoJIepKaHUs C WCIIOJIH30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHH, TPU
TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJIOTUU JJis TIOMCKA,
nepepaboTKh W TPEAbsBICHUS YYeOHOW U HAay4YHO-TIOMYJIApHON wuH(OpMaIuu,
CTPYKTYpPUPOBaHUSI M HMHTEpHpeTanuyd WH(OpMaIu, MOJYYEHHOW M3 Pa3IM4YHBIX
MUCTOYHUKOB, KpUTUYECKU aHAJIU3UPOBATH MOJIyHaeMYyI0 HH(DOPMAIUIO U OIIECHUBATH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHalIM3a
UCTOYHHKA UHPOPMALINH;

MPOSIBJISITh OPTAaHU3ALMOHHBIE U MO3HABATENIbHBIE YMEHHUS CAMOCTOSTEIBHOIO
NpUOOPETeHUs] HOBBIX 3HAHMM B TPOLIECCE BBIMOJHEHHUS MPOEKTHBIX M Y4eOHO-

HCCICIOBATCIIbCKHUX pa60T;
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paboTaTh B TPYNIE C UCIIOTHEHUEM PA3IMYHBIX COIMMAIBHBIX POJICH; TIPOSBIISTH
MOTHBAIMIO K Oyaymed mnpohecCHOHATBHOW eSATeTLHOCTH

IO CTIIEITUATBHOCTAM (PU3UKO-TEXHHIECKOTO TTPOduIIs.

K konny 11 knacca oGygaromuiicss HAy4YnuTCS:

MIOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTHMYECKOU, COLMAIBHON U
ATUYECKOHN cepax AesTEIbHOCTH YeJIOBeKa, pOJib U MECTO (PM3UKH B COBPEMEHHOI
HAYYHOW KapTUHE MHpA, 3HAYEHHUE ONHUCATEIBHOW, CUCTEMATHU3UPYIOLICH,
OOBACHUTENIFHON ¥ TMPOTHOCTUYECKON GyHKUMA (QU3NYECKON Teopuu, poib
¢dusuueckoii Teopuu B GOpMHUPOBAHUU MPECTABICHUN 0 PU3NYECKON KapTUHE MUPA,
MECTO (PU3UYECKOW KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX ECTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O MPUPOJIE;

pasznyath YCJIOBUS MPUMEHUMOCTH HM3YYEHHBIX MOJAEICH (PU3MUECKUX TEl U
MPOIIECCOB (SIBJIICHUI);

paznuyaTh ycioBus (TpaHUIb, 00JIaCTM) TNPUMEHHUMOCTH H3yUYEHHBIX
¢u3HUecKuX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (hyHIaMEHTaIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh W OOBSICHSITH AJICKTPOMArHUTHBIC, KBAHTOBBIC MPOLECCHl U
SIBJICHUS, WCMOJb3ysl OCHOBHBIE TIOJIOKEHHMS U 3aKOHBI JJICKTPOJAMHAMUKHU U
KBaHTOBOU (PU3UKH;

OTHUCKIBATh N3YUYEHHBIE PUBHUECKHE MPOLIECCHI U SBJICHHUS,;

OOBSICHATH OCOOCHHOCTHM TPOTEKAHUS U3YUYEHHBIX (DU3UUYECKUX SIBICHUM;

MPOBOJIUTh  HCCIEJOBAHUE  3aBUCUMOCTEH  (M3MYECKUX  BEIMYHH
C WCIOJIb30BAHUEM MPSMBIX HM3MEPEHUM, MPU HTOM KOHCTPYHPOBATH YCTAHOBKY,
dbuKCHpoBaTh Pe3yJbTAThI MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BHJIC
rpaguKOB C Y4ETOM aOCOIOTHBIX TOTPEIIHOCTEH H3MEpPEHUH, NeNaTh BBIBOJBI O
pe3yJibTaTam UCCIEI0BaAHUS;

MPOBOJIUTH KOCBEHHBIC U3MEPECHUS (PU3MUECKUX BEJIMYHH, ITPU 3TOM BHIOMPATh
ONTUMAJILHBIA METOJI HM3MEPEHHS, OIEHUBATh aOCOJIOTHBIE M OTHOCHUTEJIbHBIC
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUIA;

MIPOBOAUTEL OMNBITHI O MNPOBEPKE MNPEAJIOKEHHON THUIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT, COOMpaTh  OJKCHEPUMEHTAIBHYIO  YCTAaHOBKY, aHAJIW3UPOBATH

IMOJIYYCHHBIC PE3YyJIbTAThl U JACJIaThb BBIBOJA O CTATyCC HpGI[J'IO)KGHHOﬁ THUITIOTEC3bI,
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coOmro/IaTh mpaBuia 0€30MacHOTrO TpyJa MpPU MPOBEACHUM HCCIEAOBaHUMN B
paMKax paKkTUKyMa U y4eOHO-UCCIIeI0BATENbCKON JNEATEIBHOCTH C
HCITOJIh30BAaHNEM M3MEPUTEILHBIX YCTPOHUCTB U 1a00paTOPHOTO 000PYAOBAHMS;

pemaTh pacdeTHBIC 3aJja4M C SBHO 3aJJaHHOW W HESBHO 3aJaHHOW (DU3WYECKOi
MOJIEIIBIO;

pelaTh KaueCTBEHHbIC 3a/1aud, TPEOYIONME MPUMEHEHHS 3HAHUN U3 Pa3HbIX
paszzmenoB Kypca (GU3WKW, a TaKKe HWHTETPAIlMU 3HAHUN W3 JPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAUBATh JIOTUUECKYIO LIEMOYKY PACCyXICHUH C
OTIOpOM Ha M3YUYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBJICHUS;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 1 OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB
paboOThI U3MEPUTETHHBIX TPUOOPOB;

aHaJM3UpPOBaTh M OLICHUBATH MOCIEJACTBUS OBITOBOM M MPOU3BOICTBEHHOM
JESTETbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKHMMH TMpOIeccaMu, C TMO3UIUN
YKOJIOTHYECKON 0e30IMacHOCTH, MPEJICTABICHUI 0 palroHaIbHOM
IPUPOJIONOIB30BAHNH, 4 TAKKE PAa3yMHOM HCMOJb30BAHUU JTOCTMKEHUM HAYKU M
TEXHOJIOTUH /ISl JAIbHEHIIIErO Pa3BUTHS YETI0OBEUECKOro OOIeCTBRa;

MPUMEHATh PA3IMYHbIE CMOCOObl paboThl ¢ uH(pOpManuendn QU3NYECKOro
CoJiepKaHUsl C HCIOIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTUH, PU
ATOM UCIOJb30BaTh COBPEMEHHbIE WH()POPMAIIMOHHBICE TEXHOJOTHUU ISl TIOMCKA,
nepepadoTKu W TIPEAbSBICHHUS Y4YeOHOW M HAy4YHO-TIOMYJApHON uH(OpMaIuy,
CTPYKTYpPUPOBaHUSI UM HMHTEpHpeTanuyu WH(OpMaIMK, MOJYYEHHOW W3 Pa3IMUYHBIX
HMCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJydaeMyto HH()OPMALIUIO U OIIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE aHaIM3a
MCTOYHHMKA MH(POPMALINH;

MPOSIBIIATh OPTAaHU3ALMOHHBIE U MO3HABATEIbHBIE YMEHUS CaMOCTOSATEIBHOTO
NpUOOpPETEHHUST HOBBIX 3HAHUN B MPOIIECCE BBIMOJHEHUS MPOEKTHBIX W y4eOHO-
HCCIIEI0OBATENbCKUX PadoT;

paboTaTh B rPyMIie C UCTIOTHEHUEM PA3IMYHBIX COIMMATIBHBIX POJICH; MPOSBIAThH

MOTHBAIMIO K Oyaymied mnpodecCHOHATBHOW eSATeTbHOCTH

1o CHEUATBHOCTSIM (U3UKO-TEXHUYECKOTO npodurs.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJTACC

HaumenoBanue
Ne KommuectBo
pa3/iesioB U TEM
/11 4acoB
y4e0HOro
npeaMera
Pa3znen 1. Mexanuka
1.1 TlorpemHocTH 2
B
AKCIIEPUMEHTE
(Jextmst)

[IporpamMmmHoOe cofiep:kaHue

OKCIEPUMEHT U TEOPHSI B IIpOLIECCE
no3Hanus npupoasl. Habmronenue u
AKCIIEPUMEHT B (PU3UKE.

Cnoco0bl u3MepeHus pU3nIecKux
BEJTMYHH (aHAJIOTOBBIE U IU(PPOBHIE
U3MEPUTEIbHBIE TPUOOPHI,
KOMITBIOTEPHBIC TATYUKOBBIC
CHCTEMBI).

[TorpemHocT U3MepeHut
bu3nYecKnX BeIUIrH (a0COTIOTHAS U
OTHOCHUTE/IbHAS).

I'unote3a. ®u3nyecKkuii 3aK0H,

I'paHuObl €TI0 IPUMCHHUMOCTH

XapakTepuCTUKA ACATEIbHOCTH

00yJaromuxcs

Onepuposams NOHAMUAMU.
HaOJI0CHNE, SKCIIEPUMEHT, TUIIOTE3a,
Teopusl, pusndeckas BeINYNHA,
(bu3MYeCcKuil 3aKOH, U3MEPUTEIbHBIN
npudop, U3MEpEHne, pe3yabTar
U3MEpEHHUSI, 1IeHa ACTICHUS IIKAIIbI
npudopa, NOrpeIHOCTh U3MEPEHMUSL.
Ilpusooums npumepsvl HAOMIOICHUS],
AKCIIEPUMEHTA, TUIIOTE3bI, TCOPHH,
bu3YeCcKuX BEIUUNH, GU3HIECKUX
3aKOHOB, U3MEPUTEIBHBIX TPHUOOPOB.
Onpeodenamp 1eHY JENEHUS Kbl
npudopa, abCOIOTHYIO MOTPEITHOCTh
IPSIMOTO U3MEPEHHUSL.

3namo GOpMyIIbI AJ1S OLIEHKH
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1.2

OrneHKa MorpenHocTen
MPSIMBIX M KOCBEHHBIX
VM3MEpPEHUN
(camocTosiTeTbHas

pabora)

OmnpeneneHne NOrpeHoCTe
IPSIMBIX H3MEPEHUH 110 38 JaHHBIM
pe3yibTaTaM U3MEPEHHUI.
[IpreMbl OLIEHKH TOTPENTHOCTEN

KOCBEHHBIX U3MEPEHUN

OTHOCHUTEJILHOM MOIPEIIHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITPaBUIIa
OKpYTJIEHUS a0CONIOTHBIX
IIOTPEIIHOCTEN, BBIPAKEHUE
OTHOCHUTENBHBIX IMOIPEIIHOCTEN

B IIPOLICHTAX

Onepuposamsb NOHAMUAMU:
abCoII0THAs IOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTENBHAS IMOIPEIIHOCTD
WU3MEPEHHUS.

1Ipusooums npumepsl NPSIMBIX

Y KOCBEHHBIX U3MEPECHUI.
Onpedensimob OTPEITHOCTU TIPSIMBIX
VU3MEPEHUN.

Hcnonvszoeams METOI TPAHULL

JUIs1 OLIEHKHU a0COIIOTHOM MOTPEIHOCTH
IIPSAMOI0 U3MEPEHHUs, IPaBUIA
OKPYTJICHHS a0COTIOTHBIX
NOTPEIIHOCTEN, POPMYIIBI JIJIs1 OUEHKH
OTHOCHUTEJIbHOM ITOIPEITHOCTH
KOCBEHHOTO U3MEPEHHUS.

Ymems oKpyTasTh A0COIOTHBIE
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1.3.1 VYcpenuenue
n3Mmepennil. CiydaiiHas
HOTPEIIHOCTb

(TpaKkTUKyM)

1

[TpubopHBIEC MOTPEUTHOCTH,
CITy4allHbIE U CUCTEMATHYECKUE

IMOTPCIIHOCTHU

MOTPENTHOCTH, BIPAXKATh
OTHOCHUTEJIbHBIE TOTPEUTHOCTH

B MIPOIICHTAX.

Pewams 3ana4n Ha OLIEHKY
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
Onepuposams NOHAMUAMU:
npuOOpHas MOTPEIIHOCTb, CITyYaiHas
MOTPEIIHOCTh, CUCTEMaTUYECKas
MOTPEIIHOCTh, CPEIHEE 3HAUCHUE.
IIpusooumu npumepvt TPUOOPHO,
CIIy4alHOW U CUCTEMaTUYECKON
MOTPEUTHOCTH.

Onpeodensimpb SKCIIEPUMEHTATLHO HAO0D
3HA4YCHUN (PU3NYECKON BETUUHHBI

MIPU MTPOBEACHUM HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GOpMyIIbI AJ1 CPEAHETO
apu(METUIECKOTO0 HECKOJIBKHUX YUCETI,
JUJIS1 OIIEHKH a0COTFOTHOM MOTPEITHOCTH
3Ha4YeHUs (PU3NUECKON BETUYUHBI,
OIIEHEHHOT'0 KaK Cpe/iHee

apudmeTnyeckoe Habopa ee 3HaUCHUH.

35



1.3.2 Kunemarnueckue
WU3MEPEHUsI TATbHOCTH
1oJjieTa, pacuer
Ha4aJIbHOU CKOPOCTH

(MpakTUKyM)

[Tepemenienne, CKOpOCTh

Y YCKOPEHUE MATEPUATBHOU TOYKH,
VX IIPOEKIMU HA OCU CUCTEMBI
koopauHat. CrioxeHue
MEPEMEIIECHUMN U CIIOKEHUE
CKOpocTen. [{BuKeHuE Tena,
OpOIIEHHOTO MO/ YIJIOM

K TOPHU30HTY. 3aBHCUMOCTb

Oyenusamsv 3HAUEHUE U3MEPSIEMON
(u3nyEeCKOil BEIMYMHBI KaK CPEHEE
apudmeTnyeckoe Habopa ee 3HaUCHUH,
MOJTyYEHHBIX TPU MPOBEICHUH
HECKOJIbKUX HE3aBUCHUMBIX U3MEPEHUH,
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
HOTPELIHOCTh 3HAYEHUS 3TOM
(¢u3znyecKoil BETMUUHBI.
Ycmanasnueams e3aumocsszu

MEXK1y OLEHKOM 3HaUYeHUs! PU3NUECKOU
BEJINYMHBI, ONPEIEIAEMON

10 pe3yJIbTaTaM HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUH, U CPETHUM
apuMeTUIECKUM HECKOJIBKIX YHCEI
Onepuposams NOHAMUAMU.:

CKOpOCTb, YCKOPEHHE, CBOOOJHOE
najieHue, JaJbHOCTh IOJIETA,
a0COIOTHAs MOTPEUTHOCTh U3MEPEHMS,
OTHOCHUTEJIbHAS TOTPEIIHOCTD
U3MEpEHUS.

IIpueooums npumepst CBOOOTHOTO

naacHus TCII IMIPHU Pa3INIHBIX
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KOOpAHWHAT, CKOPOCTH U YCKOPCHUA

MaTepHaJIBHOﬁ TOYKH OT BpECMCHHU

3HAUYEHUSX HAYaJIbHONU CKOPOCTH,

IIPU pa3HBIX yIIIax MEXAY Ha4yaaIbHOU
CKOPOCTBIO M TOPHU3OHTOM.
Hcnonvzosams pynerxy,
KHUHEMaTU4eCcKue PopMyJIbl,
OTIHCHIBAIOIIIME IBUYKCHHUE TEa,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCHMOCTH JTATbHOCTH TIOJIETa Tea,
OpOIIEHHOIO0 TOPU30HTAIIBHO,

OT €r0 Ha4aJbHOM CKOPOCTH.
Hccneoosams 3aBUCUMOCTD JalIbHOCTU
noJsieTa Tena, OpoIIeHHOTO
TOPU30HTAJILHO, OT €0 HaYaJIbHOM
CKOPOCTH U UHMEPRPEemUpo8ams
MIOJTyYEHHBIC PE3yIbTATHI.

Pewamy 3anady Ha onpeneiaeHue

10 KCTIIEPUMEHTAIBHBIM JaHHBIM
HAa4aJbHOU CKOPOCTH Tea,
OpOIIIEHHOTO TOPU30HTAIBLHO.
Onpeodensimsb aOCOMOTHYIO

N OTHOCHUTCIIbHYIO IOTPCIIHOCTD
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1.4  Tlpocreiimime
TEOMETPUYCCKHE
U3MEPEHUS
(camocTosiTebHas

pabora)

1.5 TI'paduxu
AKCIEPUMEHTAIBHBIX

3aBUCUMOCTEM.

Mertozabl ¥ ipreMBI IPOBEICHUS
MPSIMBIX M KOCBEHHBIX U3MEPEHUM
reOMETPUYECKHUX BEJIMYMH (JJIMHA,

yTOJ1, TJI0Ia/lb, 00HEM)

I'paduueckoe npeacrapieHue
3aBUCUMOCTEHN (PU3MUECKHUX

BEJIMYMH APYT OT pyra. JInHenHas

Ha4YaJIbHOW CKOPOCTH TeTa,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU:
a0COJII0THAs MOTPEUTHOCTh U3MEPEHHS,
OTHOCHUTEJIbHAs! TOTPEIIHOCTD
U3MEpEHUSI.

3Hamb METOIbI ¥ IPUEMBI POBEACHUS
MPSMBIX U3MEPECHUIA TEOMETPUIECKIX
BCJIMYMH.

Ilpumensamo GopMyIibl

JUTS OTIpeieNieHUsT aOCOTFOTHBIX

Y OIICHKH OTHOCHUTEIbHBIX
MIOTPEIIHOCTEM.

Pewamy 3agady Ha onpeniesieHue
riomaau purypel u oobema Tesna

10 PKCIIEPUMEHTAILHO N3MEPEHHBIM
3HAYCHUSIM JIJTHH.

Onpeodensimp 3HAYCHUS OTHOCUTEITBHBIX
MIOrPETHOCTEN B ITPOLIEHTAX
Onepuposams nousimusamu. Tpadux
3aBUCHUMOCTH OJHOU (PU3UUECKOM

BEJIMYUHBI OT APYTOM, JTUHEHHAS
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['padpuuaeckas
o0paboTKa JaHHBIX

(JTextms)

3aBUCUMOCTD. YTJIOBOU
ko3 puIeHT 1 CBOOOHOE

cJaraeMoe€ JUHENHOU 3aBUCUMOCTH

3aBUCHUMOCTb, YTJIOBOU KOA(D(HUIIUEHT
1 cBOOOJIHOE claraeMoe JIMHEIHHON
3aBUCUMOCTH, alMPOKCUMAIIHS,
WUHTEPIIOAIHUS, SKCTPATIOJISIIHSL.
3nams ipaBuUIIa MOCTPOCHUS TPAPUKOB
3aBUCUMOCTEN (M3UYECKUX BEIIMUUH
JIpyT OT Apyra.

Cmpoums rpaduKu JTUMHEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BETUINH
JpyT OT Apyra.

Ilpumensame ipaBUIIa MOCTPOEHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH JIPYT OT JApyra.

1Ipusooumu npumepsl aNMPOKCUMAIIH,
UHTEPIOISAINN, SKCTPATIOJISIINH.
Ymems pOBOUTH TPOLEAYPBI
anIMpOKCUMALINHA, UHTEPHOJISALINH,
AKCTPAIOJISIUH.

Onpeoensamob 3HaYEHUSI YTIIOBOTO

ko3 duirienTa 1 cBOOOIHOTO
cllaraeéMoro JMHEHHON 3aBUCUMOCTH,

OLICHHUBATh UX a0COJIFOTHBIC

39



1.6

O6paboTka
HEJIMHEHMHBIX
3aBUCHUMOCTEH:
JIMHEeapHu3alus,

MOACYET ILIOLIAIN

I'paduueckoe npencrapieHue
3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH JIPYT OT ApyTa.
Henunennas 3aBUcUMOCTb

1 €€ JIMHCapu3alus

HOTPEIIHOCTH.
Yemanaenusams 63aumoceasu MEXy
MaTEMaTUYECKUM ITOHITHEM <WIMHEWHAs
(GYHKIUS U TUHEHHOM 3aBUCUMOCTBIO
(buznYeCcKuX BETUYHH JPYT OT JIpyTra.
Hccrnedosams u unmepnpemuposamao
rpauKy TUHEHHBIX 3aBUCUMOCTEN
(u3nYeCKUX BEMYHMH JPYT OT JIpyra.
Pewams 3anaun Ha MIOCTpOCHUE
JVMHENHBIX TPpa(pUKOB 3aBUCUMOCTEN
(U3MYECKUX BEJIMYUH APYT OT Apyra
10 3aJ[aHHBIM HabopaM
JKCIIEPUMEHTAIbHBIX JAaHHBIX,
ONPENEATh [0 TOCTPOEHHOMY IrpaduKy
YTJI0BOM KO3 (ULIMEHT U CBOOOHOE
ciiaraeMoe, OLleHUBaTh UX a0COTIOTHBIE
Y OTHOCUTEJIbHBIE MOTPEITHOCTH
Onepuposambe nousmuamu. Tpapuk
3aBUCUMOCTH OJTHOM (pu3nuecKon
BEJIMYUHBI OT APYIOM, HEJIMHENHAS
3aBUCUMOCTb, JINHEAPU3aLIHS

HEJIMHEMHOM 3aBUCUMOCTH, IJIOIIAIb
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o rpaduKom,
MIOCTPOCHHE
KacaTeIbHBIX

K rpaduKy (JeKIs)

o1 rpaikoM 3aBUCUMOCTH,
KacaTtenbHas K TpaduKy 3aBUCHUMOCTH

B JIAaHHOM TOYKE.

3nams nipaBUiIa TOCTPOCHHS TPaPUKOB
3aBUCUMOCTEHN (hU3UYCCKUX BEIMUUH
JPYT OT ApyTa, PU3NIECKUA CMBICIT
TIOMIAAM IO Tpa(UKOM 3aBUCHMOCTH
Y KacaTelIbHOH K TpauKy 3aBHCHMOCTH
B JIJaHHOM TOYKeE.

Cmpoums UCXOJIHbIC

U JTMHEApU30BaHHbIC TpauKu
3aBUCUMOCTEH (hU3UICCKUX BEITHMUUH
JPYT OT IpyTa, KacaTeIbHYIO K TpaduKy
HEJIMHEWHOU 3aBUCUMOCTH B IaHHOU
TOYKE.

Ilpumensmo TIipaBUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NUSCKHUX
BEJIUMYMH JIPYT OT JIpyTa.

Onpeodensimob 3HAUCHUS TUIOLIATN

1o rpaiKoM 3aBUCHMOCTH

U yTJ0BOro K03 duimenrta

KacaTeIbHOM K TpauKy HEIMHEHHOM
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3aBUCUMOCTH B JAaHHOM TOUKE,
OLICHMBAThH UX a0COJIIOTHBIE
HIOTPEIIHOCTH.

Yemanaenusams 63aumocsnzu

MEXAY MATEMaTUYECKUM ITOHATUEM
«QYHKIUS» U 3aBUCUMOCTBIO
(u3nYEeCKUX BETUYHH APYT OT ApYTa.
Hccnedosams u unmepnpemuposams
rpauKy HETMHEWHBIX 3aBUCUMOCTEN
(M3UYECKUX BEJIMYUH APYT OT Apyra.
Pewams 3anaun Ha mocTpoeHue
JMHEAPU30BaHHBIX TPauKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUYUH
JpYyT OT Apyra no 3aJlaHHbIM Habopam
AKCINEPUMEHTAIIbHBIX JAHHBIX,
ONpeaEeATh [0 TOCTPOEHHOMY IpaduKy
YTII0BOM KO3 HUIIMEHT U CBOOOTHOE
cjaraeMmoe, OLleHUBaTh UX a0CONMIOTHBIE

N OTHOCHUTCIIbHBIC ITIOTPCITHOCTU

1.7 W3mepenwue 2 PaBHOMEpPHOE U HEpAaBHOMEPHOE Onepupogsame noussmuamu. Tpapux
3aBUCUMOCTHU IPSIMOJIMHEWHOE JIBUKECHUE. 3aBUCUMOCTH OJTHOM (pU3MUECKOn
KOOPJIUHATHI TPAHULIBI Koopaunara, Bpemsi, CKOpOCTb BEJINYMHBI OT IPYTOW, HEIMHENHAS
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00JacTh HAMOKaHUs
OT BPEMEHHU.
Jluneapuzanus
3aBUCUMOCTH

(mpakTUKyM)

1.8  H3yuenwue ynpyroro
rucTepesuca

(MpaKkTUKyM)

Cuna. 3mMepeHune cuiibl
JTAHAMOMETPOM. Y TIPyTHUE
Y YACTUYHO YIIpyrue fedopMaluu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JIMHEAPHU3AIIHS
HCEJIMHEMHOM 3aBUCUMOCTH.

Cmpoums nTMHEapU30BaHHBIN rpaduk
3aBUCUMOCTH (PU3UYECKUX BETUIHH
JPyT OT ApyTa.

Ilpumensmo TipaBUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NUECKHUX
BEJIUYHH JIPYT OT JIpyTa.

Onpedensimob 3HaYEHUS YTIIOBOTO

ko3¢ durrieHTa 1 CBOOOIHOTO
ciaraemoro rpaduka JMHEHHON
3aBHCHMMOCTH, OI[CHUBATh

uX a0COJIFOTHBIE MOTPEUTHOCTH.
Hccnedosams u unmepnpemuposamso
HETMHEWHYIO 3aBUCUMOCTH KOOPIUHATHI
rpaHuIlbl 00JIACTH HAMOKaHUs Oymaru
OT BPEMCHH.

Hcnonvzosams CEKyHAOMED U PYJIETKY
Onepuposams noHsmusmMu. CUIa,
nedopmarius, ynpyruid TuCTepe3uc.
Ymems popmynupoBats 3axoH ['yka,

coOupaTh IKCIEPUMEHTAIILHY IO
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OTtkioHenus ot 3akoHa ['yka.
I'uctepesuc. PaboTa cuibl
Ha MaJIOM ¥ Ha KOHEYHOM
nepemenienu. I'papuyeckoe

MpeICTaBIEHUE PAOOThI CHIIBI

YCTaHOBKY.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH JIJTUHBI 0OBEKTA OT
BEJTMYMHBI TPUIIO)KEHHON K HEMY CHIIBI.
Cmpoums HeMUHENHBIN TpaduK
3aBHCHUMOCTH (PH3UYECKUX BEIMUNH
JpyT OT JpyTa.

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyra.

Hccneoosame u unmepnpemupogams
HEJIMHEWHYI0 3aBUCUMOCTb JITUHbI
00BEKTa OT BEIMYUHBI TPHIIOKEHHON

K HEMY CHJIBI.

Onpeodenamp yroy HaKJIOHA
KacaTelbHOHN K TpaduKy HETMHEHHON
3aBHCHUMOCTH B JaHHOU TOUKE, MJIOIIA b
noJ1 rpayuKoM, OIIEHUBATh A0COTIOTHEIC
¥ OTHOCHUTEIbHBIC TTOTPEIIHOCTH ATHX
BEJIMYMH.

Hcnonvszoeams ceKyHAOMED

U JUHaMOMCTP.
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1.9

Haxoxenue mMaccel
JIMHEVKU U IIIIPpULA
C IOMOIIIBIO
YPaBHOBEIIIMBAaHUS

phyara (MpakTUKyM)

AOCOIOTHO TBEPJI0€ TENO.
BpamarenbHoe ABUKEHUE
TBEPAOTO TesIa. MOMEHT CHIIBI
OTHOCHUTEJIbHO OCH BpAILICHUSI.
IInego cumbl. CnokeHue cuil,
MPUJIOKEHHBIX K TBEPJIOMY TEIy.
LenTp TsxecT Tena. Y cioBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ycemanasnueams 3aumocesnzu

MEX]Ty oTpeiesieHueM (hHU3HIecKOi
BEJIMUMHBI «MEXaHU4IeCKask paboTa»

Y TEOMETPUICCKUM TIOHSATHEM
«IUTOMIAb IO TPaUKOM 3aBUCHMOCTH
BEJIMYMHBI CHJIBI OT BEJTUYHHBI
nedopmarum

Onepuposams NOHAMUAMU. MOMEHT
CHWJIBI OTHOCHUTEIILHO OCH BPAIICHHUS,
IUICYO CHJIBI, IICHTP TSDKECTH TeEa,
phIyar.

Ymemwv hopmMynupoBaTh MPaBUIIO
MOMEHTOB, YCJIOBHS PaBHOBECHSI
a0COTFOTHO TBEPJIOTO TEJA, CKIIAIBIBATh
CHUIBI, TPHJIO’KEHHBIC K TBEPIOMY TEIy,
coOUpaTh HKCIEPUMEHTATILHY IO
YCTaHOBKY.

I1pu6ooums ipuMepbI MPUMECHEHUS
pBIYaroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH KOOPJIUHATHI TOUKH

OIIOPBI YPABHOBEILIEHHOI'O pblyara
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OT BEJTMYMHBI CHJIBL, IPHIIOKEHHON

K €ro KOHIILY.

Cmpoums nuHelHbIN TpaduK
3aBUCUMOCTH (PU3UYECKUX BEIMUNH
JpyT OT JpyTa.

IIpumensimo nipaBUIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIUYMH JIPYT OT JIpyra.
Hccrnedosams u unmepnpemuposamao
3aBHCHUMOCTbH KOOPJAUHATHI TOUKH
OIOpPBbI YPAaBHOBEIIEHHOTO phluara

OT BEJTMYMHBI CHJIBI, IPHIIOKEHHON

K €ro KOHILY.

Onpedensimy 110 TpaPUKy TUHEHHOM
3aBUCHUMOCTH 3HAYCHUS YTIIOBOTO
Kod(pduireHTa 1 CBOOOTHOTO
cJlaraeMoro, OIeHUBaTh aOCOJIIOTHBIE
¥ OTHOCHUTEJIbHBIE OTPEIIHOCTH ITUX
BEJIMYMH.

Hcnonvzoeame TAHENKY, a TAKKE
HITPUI] C ACTICHUSMU TSI H3MEPEHUS
o0Bema.

Pewamy 3agauun 0 paBHOBECUHU phluara
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1.10 Hszmepenue
koadurmenTa
DHEPTreTUICCKUX TOTEPh
IIPU OTCKOKE MIapuKa
OT TIOBEPXHOCTH

(MpakTUKyM)

NmMnynbe cuiibl 1 U3MEHEHHE
UMITYJIbCA TeJIa. 3aKOH COXPAaHECHHUS
uMItyabsca. Kunetnueckas sHEprus
MaTepHAIBHOU TOYKH. Teopema
00 U3MEHEHUU KNHETUYECKON
SHEPIUU MaTEPUAIIBHON TOYKH.
[TorenumanbHbIE

Y HEIIOTEHLIMAJIBHBIE CUJIBI.
IToreHuManbHas SHEPrus.
IToreHumanpHas sHEprus Teina

B OJTHOPOJHOM I'PaBUTALlMIOHHOM
nosie. CBsi3b pabOTHI
HENOTEHLIMAJIBHBIX CUJI

C U3MEHEHHUEM MEXaHUYECKOU
OHEPIrUMU CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXAaHUYECKOU
JHEPruu. YIpPyTrue U HeylpyTrue
CTOJIKHOBEHMS. BHyTpeHHs1s

SHEPrus Tena

Onepuposamb noHamuAMU. IMITYJIbC
CUJIBbI, UMITYJIbC T€JIa, KHHETHYECKas
JHEprus MaTepUAILHON TOYKH,
IIOTEHLIMAIBHBIE U HEITOTEHIIUAIbHbIE
CHUJIBI, IIOTECHIUAJIbHAS DHEPIUs

(B T.4. T€JIa B OAHOPOJIHOM
IpaBUTALIMOHHOM I10JI€), YIIPYTHE

Y HEYNIPYTUE CTOJIKHOBEHUS.

Ymemv popmynupoBaTh 3aKOH
COXPaHEHMs UMITYJIbCA U TEOPEMY

00 M3MEHEHUN KUHETUYECKOM SHepTUn
MaTepUAIbHONU TOYKH, 1aBaTh
OIIpeAeIICHUE TOTEHIIUAIbHBIX

Y HEMOTEHIMAJIBHBIX CUJI,
(opMyIMpOBaTh 3aKOH COXPAHEHUS
MEXaHUYECKON DHEPIUHU.
IIpusooums npumepul cirydaes,
KOT'J1a UMITYJIBC T€JIa COXPaHAETCS
WJIM HE COXpaHseTCs, Koraa
MEXaHUYeCKasl SJHEPTUSA CUCTEMBI
COXpaHsETCs WU HE COXPAHAETCH,

YIPYTHUX U HEYIPYTUX CTOJIKHOBEHUH.
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Hroro nio pazaeny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJI€ COYJIAPEHUS C TOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoumb TUHEVUHBIN U HETMHEHBIN
rpaduK 3aBUCUMOCTH (PU3HUECKUX
BEJIUYHH JIPYT OT JIpyTa.

Ilpumenamo ipaBUIIa TOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIUYMH JIPYT OT JIpyra.

Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTH BBICOTHI OTCKOKA IIapuKa
TIOCJIC COYJIAPEHUS C TIOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI
cOpoca.

Hcnonvzoeams pyneTky.

Pewams 3agaum 00 aOCOIIFOTHO
YOPYTHX 1 a0COIFOTHO HEYIIPYTHX

COyTApEHUSIX
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Pasznen 2. MosexkyasipHasi pU3HUKa ¥ TEPMOIMHAMHUKA

2.1. OnpenencHue 2 KonuyecTBo TEMIOTHI.
TEIJIOEMKOCTH TennoeMmkocTs Tena. Y aenbHas
TBEPAOTO Teja 1 MOJISIpHASI TETTIOEMKOCTH
(MpakTUKyM) BEIIECTBA. Y pABHEHUE TEILJIOBOTO

Oananca. TermoBoe paBHOBeCHE

Onepupoeamb noHAmMuUAMU. KOJIUYCCTBO

TCILIIOTHI, TCIINIOCMKOCTD TCJIA, YACIIbHAA

U MOJIIpHAs TEIJIOEMKOCTH BEIIIECTBA,
TEIJIOBOE PAaBHOBECHE.

Ymemob hopMynupoBaTh ypaBHEHHE
TEIJIOBOTO OajiaHca, cooupaTh
AKCTICPUMEHTAJIBbHYIO YCTAHOBKY.
IIpusooums npumepul Ten,
o0J1a1aroInx OJUHAKOBOU
TEIJIOEMKOCTBIO, HO PA3IUYHON
YIEJIbHOW TEINIOEMKOCTBIO.
Ilpumensmo ypaBHEHHE TEIIJIOBOTO
Oayranca I ONHUCaHMS TTporiecca
TEIMI000MeHa TBEPIOTO Tea C BOJOH.
Hccneoosams TemiiooOMeH

MEX Y TBEPJIBIM TEIIOM M )KHJIKOCTSIMH
U UHMePNPemupo8ams pPe3yIbTaThl
3THUX OIBITOB.

Onpeoenamsb TEMIOEMKOCTb TBEPIOTO
TeJa Ha OCHOBAHUHU PE3yJIbTaTOB

OIIBITOB 11O NU3YUCHUIO TEII000MeHa
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2.2.

N3mepenue
TEMIIEPATYPBI PYK
JKCIIEpUMEHTATOPA
Y JJABJIEHUS, KOTOPOE
MOT'YT CO3/1aTh

€r0 JIETKUE

(MpakTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BelllecTBa. M aeanpHbBIN
ra3. YpaBHenue MeHieneeBa—
Knaneiipona. ['a30BbI€ 3aKOHBI.
["a30Bb11 TEpMOMETD

MEKTy TBEPABIM TEJIOM H KUJIKOCTSIMHU
C pa3HBIMH TEMIIEpATypaMU, OLICHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
NOTPEIIHOCTHA U3MEPEHHON BETUYHHBI.
Hcnonvzosamsb TEPMOMETP.
Yemanasnusams 63aumocsnsu

MEXIY 3aKOHOM COXPaHEHUs SHEPTUU
U YpaBHEHHEM TEILJIOBOTO OajlaHca.
Pewams 3anaun Ha IPUMEHEHUE
ypaBHEHHUS TEIJIOBOTO OajiaHca
Onepuposambs nonamusmu. JaBICHHE,
00beM, TeMIiepaTypa, KOJIM4eCTBO
BEIIIECTBA, UJcaJIbHbBIN ras.

Ymems 3anuchiBaTh ypaBHEHHE
MenaeneeBa—Kianeipona,
(opMyIHpOBaTh I'a30BbIE 3aKOHBI,
coOHpaTh HKCIIEPUMEHTATIbHYIO
YCTaHOBKY.

3name yCcTpOUCTBO U MPUHLIUI pa0OThI
ra3oBOr0 TEPMOMETPA.

1Ipusooums npumepsi IOBEICHUA ra3a
IPY U3MEHEHHH €T0 JJaBJIeHUs1, 00beMa,
TEMIIEPATYPBI.
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2.3.

Db dexTrBHBIM
KodhUIreHT
KECTKOCTU CUCTEMBI.
OmnpeneneHne MOy s
FOnra npoBosioku

C IOMOUIBIO pblUara.
Omnpenenenue npeaena
ynpyroi nedopmanuun
(MpaKkTUKyM)

Hedopmariyu TBEp0TO TENA.
Pactsixenue u cxxatue. Moayib
IOHra. Ynpyrue u Heynpyrue
nedopmaru. [Ipenen ynpyrux
nedopmanumii. 3akoH ['yka.
MoOMEHT CHIbl OTHOCHUTEIIHLHO OCH
BpameHus. [linedo cuibl. YcnoBus

paBHOBECHS TBEPAOTO Teia. Peruar

Ilpumensams TMHEUKY U CEKYHIOMED.
Onpeodensams TEMIEPATYpy U 1aBICHUE
UJICAJIbHOTO ra3a Mo pe3yJibTaram
OTIBITOB C CaMOJICJIbHBIM T'a30BbIM
TEPMOMETPOM.

Hcnonvzosams TMHENKY

Y CAMOJIEJIbHBIN Ta30BbIA TEPMOMETD.
Yemanasnusamo 63aumocsasu

MEKly BHEIIIHUMU U BHYyTPEHHUMH
MakponapameTpaMu
TEPMOJUHAMHYECKON CUCTEMBI.
Pewamyv 3anaun Ha IpUMEHEHHE
ypaBHeHUs1 MeHeneeBa—Knanelpona
Onepuposambs nouamusamu. yupyrue
U HeynpyTHe nedopmanum,

npezaen yrnpyrou aedopmanmu,
Moyiab FOHra, MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpalICHHUS, IJIEUO
CHUJIBI, pbIYar.

Ymems hopmynupoBats 3akoH ['yka
115t AehopMaliuy pacTsHKEHUs
OJIHOPOJHOTO CTEPKHS C TOCTOSTHHBIM

MMONEpEUYHbIM CECUCHUCM, YCIIOBUEC
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paBHOBeCHS aOCOJIIOTHO TBEPOTO TeTa,
coOMpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvt ynpyrux

¥ HeynpyTHX JIedopmMalnii, MaTepruaioB
C pa3nu4yHbIMU Moy siMu FOHra.
Ilpumenams 3aKkoH I'yka ju1s pacuera
nedopManu pacTsKEHUS MPOBOJIOKH.
Hccnedosamsb 3aBUCUMOCTD YIJIMHEHUS
MPOBOJIOKH OT BEJIMYHHBI
pACTATUBAIOIIEH €€ CHJIbI

U UHMEPNpPemupo8amby

MIOJTyYEHHBIE PE3YJIbTaThI,

B TOM YHCJIE 11 ONPEICJICHUS ITpeiena
yIpyrou aehopmaliuu.

Onpeodensams Moxyib FOHTa IPOBOJIOKH
Ha OCHOBAHHUHM PE3YJIbTATOB OIBITOB

M0 PACTSHKEHUIO TIPOBOJIOKHU

C TMIOMOIIBIO PA3JIMYHBIX IO BEJTUYUHE
CHJI, OLICHUBATh a0COTIOTHYIO

U OTHOCHUTEJIbHYIO MTOTPEITHOCTh

u3MepeHHoro moxyJist FOnra.
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2.4.

N3mepenue
korddurrenTa
HOBEPXHOCTHOT'O
HaTSHDKEHUS METO0OM

OTphIBA (ITPAKTUKYM)

[ToBepXHOCTHOE HATSHKEHUE.
Koadduiment noBepxHOCTHOTO
HaTsDKeHHs. Crjia MOBEpXHOCTHOTO
HaTsDKeHus. KanspHasie
siBJicHUs. JlaBieHue

1101 ICKPUBJIIEHHOM ITOBEPXHOCTBHIO

xunakoctu. Gopmyita Jlammaca

Hcnonvzoeams HEPABHOILUIEYUN pbIUar
JUTSl YBETTUUCHUS CUITBI U TIEPEMEILICHUS.
Pewams 3a1aun Ha npuMeHeHHe 3aKOHa
I'ykxa nns pacuera pacTskeHUs

Y CXKATUs CTEPKHEN

Onepuposams NOHAMUAMU.
MOBEPXHOCTHOE HATSKEHHUE,

K03 (HUIIMEHT TOBEPXHOCTHOTO
HATSHKCHUS, KAMWUIAPHBIE SIBICHUS.
Ymemw 3anuceiBaTh GOPMYJITY JISI CUIIBI
MOBEPXHOCTHOTO HATSHKEHUS, OPMYITY
Jlarutaca ajist onpeaeneHus JaBJICHUS
MO/ UICKPUBIICHHOM MOBEPXHOCTHIO
KUJKOCTH, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooumuv npumepwvl TOBEPXHOCTHBIX
SIBJICHUW W KaITWJUISIPHBIX SBJICHUMU.
Ilpumensams METOJT OTPHIBA PAMKH

OT TOBEPXHOCTH JKUJIKOCTH

JUTSL U3MEpEeHUst KO3 puImeHTa
MOBEPXHOCTHOTO HATSKEHUS )KUIKOCTH.

Hccneoosamsb 3aBUCUMOCTD BETMYHUHBI
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2.5.1. OmnpenencHue TOUKU

pOChI (TPAKTUKYM)

HacpiieHHbIe 1 HEHACHIILIEHHBIE
napbl. KauecTBeHHAas 3aBUCUMOCTh
IJIOTHOCTH W TABJICHUS
HACBILIEHHOIO T1apa

OT TEMIIEPATYPHI,

MX HE3aBHCHMOCTH OT 00beMa

CHJIBI, HEOOXOAMMOM JIJIsl OTPhIBA

OT IIOBEPXHOCTH BOJIbI IIPOBOJIOYHOMN
paMKH, OT €€ IIepuMeTpa

U UHMepnpemuposams pe3yJbTaThl
IIPOBEIEHHBIX U3MEPEHHM.

Onpeodensims KO3PHUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTHU

10 pe3yJbTaTaM IIPOBEICHHBIX
HU3MEPEHUM, OIIEHUBATh A0COIOTHYO
Y OTHOCHUTEIBHYIO TOTPEIIHOCTD
M3MEPEHHON BEJIMYUHBI.
Hcnonvzoeams pbiuar 1j1st CO31aHUS
CHJIBI 3aJJaHHOM BEJIMUMHBI.

Pewams 3anauv Ha IpUMEHEHUE
(bOPMYJIBI SIS CUITBI TTOBEPXHOCTHOTO
HaTsDKeHus U hopmynsl Jlamnaca
Onepuposams NOHAMUAMU:
HACBIICHHBIN U HEHACBIIIICHHBIN 1ap,
BJIYKHOCTb BO3/yXa, a0COJIFOTHASI

1 OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymemwb xauecTBEHHO OIMCHIBATH

3aBUCUMOCTD IINIOTHOCTH N JaBJICHUA
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HACBIIIIEHHOT O T1apa. BriaxHocTh
BO3/Iyxa. AOCOJIFOTHAs

U OTHOCHUTCIIbHAA BJIAXXKHOCTb

HACBIIIICHHOTO TIapa OT TEeMITePaTyphI,
UX HE3aBUCHUMOCTh OT 00bheMa
HACBIIIEHHOI'O M1apa, coOuparh
IKCIIEPUMEHTAIILHYIO YCTaHOBKY.
IIpu6ooums npumepsi HACHIILIEHHOTO
Y HEHACBIIIEHHOTO Tapa.
HUccnedosams nipoliecc BbINAJCHUS
POCHI TIPH TTOHMKEHNUN TeMITePaTyPhI
BJIQXKHOTO BO3/yXa

U UHMepnpemupo8ams TOTyICHHbIC
pe3yIbTaThI.

Onpedensims 1O TIOTYYCHHBIM
IKCIIEPUMEHTAIILHBIM JaHHBIM
TEeMITepaTypy TOUYKY POCHI, K 3aTEM,
C MOMOIIBIO TaOJIHUIIBI 3aBUCUMOCTH
JABJICHHSI HACBIIIIEHHOTO TIapa BOIbI
OT TeMIIePaTypPbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COJIIOTHBIE Y OTHOCHUTEIIbHBIC
MOTPENTHOCTH ITUX BEJIMYHH.
Hcnonvzoeams TEpMOMETD.

Pewamo 3aJa41 Ha BBIYHCICHUC
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2.5.2. 3HaKoMCTBO
C DJIEKTPUICCKUM
KOHJICHCAaTOPOM

(TpaKkTUKyM)

DIEKTPUYECKUM 3apsiI.
DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTh ¥ TOTeHIHAN
3IEKTPUYECKOTO ToJIs. PazHoCTh
MOTEHIUAJIOB U HANPSKEHUE.
N3MepeHne HanpsHKeHUsL.
Bonermerp. Konnencarop.
DNEKTPOEMKOCTb KOHJEHCATOPA.
[TapanensHoe

Y MOCIIEA0BATEIBHOE COEINHEHNE

KOHEHCATOPOB

a0COIIOTHOM M OTHOCHUTEIBLHOM
BJIQYKHOCTH

Onepuposams NOHAMUAMU.
ANEKTPUUECKUHN 3apsil, DIIEKTPUICCKOE
1oJie, HAMPSsHKEHHOCTh U TTOTEHITHAI
AIEKTPUUYECKOTO TI0JISA, Pa3HOCTh
MOTEHIIUAJIOB U HANPsKCHUE,
KOHJIEHCATOP, JIEKTPOEMKOCTh
KOHJIEHCATOpA.

Ymemwb BEIYUCIIATH 3apsij] KOHJIEHCATOpa
0 €T0 AJIECKTPOEMKOCTH

Y HaPSDKEHUIO, IPUMEHSTH (DOPMYJIbI
JUISL pacdeTa 3JIEKTPOEMKOCTH

IIPH TIOCIISIOBATEIIBHOM

U MMapajuIeIbHOM COSTUHEHUN
KOHJIEHCATOPOB, COOMpPATh
IIEKTPUUECKYIO TIETTb.

IIpusooums npumepni
MOCJIEIOBATEIBLHOTO U MapajlIeTbHOTO
COCTMHECHMSI KOHJICHCATOPOB.
Hcceneoosams 3aBUCHMOCTD

HaIpsHKCHUS Ha KOHACHCATOPE
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OT €r0 IEKTPOEMKOCTH
U UHMepnpemuposams pe3yJbTaThl
9TOr0 HKCIIEPUMEHTA.
Onpedensims OTHOLIEHUE
JNEKTPUYECKUX EMKOCTEN IBYX
KOHJIEHCATOPOB N0 U3MEPEHHBIM
3HAYEHUSAM HANPSUKEHUS Ha HUX,
OLICHHUBATh A0COJIOTHBIE

Y OTHOCHUTENBHBIE TIOTPEIIHOCTH
U3MEPSAEMbIX BEIHYMH.
Hcnonvzoeamsb BOIBTMETD.

Pewamo 3aJa41 Ha COCANHCHUC

KOHJICHCATOPOB
Wroro no pazueny 9
Pa3znen 3. DiekTpoaMHAMMKA.
3.1. H3ydenwue mpomecca 2 DIIEKTPUYECKUI 3apsil. Onepuposamsb NOHAMUAMU.
pa3psaKy KOHJEHcaTopa DNEeKTpUYEeCcKoe MoJe. ANEKTPUYECKUH 3apsijl, DIEKTPUIECKOE
(MpakTUKyM) HarmpsixeHHOCTh ¥ TOTEHITa 1oJie, HANPSHKEHHOCTD U MTOTEHITUAI
ANEKTPUUYECKOTO MMOJIs. Pa3HOCTH AIEKTPUUECKOTO TOJIs, Pa3HOCTh
MOTCHIINAJIOB U HANIPSDKCHHE. MOTECHIINAJIOB M HANIPSDKEHUE,

OJ1C uctounuka Toka. M3mepenne = DJIC uCcTOYHHMKA TOKA, KOHIEHCATOP,

HaIIpAKCHUA. BOJ'H)TMGTp. OJICKTPOCMKOCTh KOHACHCATOpPA,



Konnencarop. DnekTpoeMKOCTh
KOHJIEHCATOpa. DIIEKTPUUECKOE
conportuBieHue. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
3JIEKTPUYECKOM LIETIH.
KonnencaTtop B enu noCTOSIHHOTO

TOKa

AIEKTPUUECKOE COMTPOTUBIICHHE.
Ymems popmynupoBaTs 3akoH Oma
TS TIOJTHOM (3aMKHYTOM )
AIEKTPUIECCKOU IIETTH, BEIYHCIISTh
3apsi KOHJeHcaTopa

IO €ro 3JEKTPOEMKOCTH

U HaIPSDKEHUI0, COOMPaTh
AIIEKTPUUECKYIO IIETTb.

IIpusooums npumepwvl NOBEICHUS
KOHJIEHCATOpa, BKIIFOYCHHOTO B I1EITh
MTOCTOSTHHOTO TOKA.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKA OT BPEMEHU
IpH pa3psiKe KOHIEHcAaTopa

4epe3 pe3ncTop.

Cmpoums TpadvK 3aBUCUMOCTHU CUJTBI
TOKa OT BPEMEHH NP Pa3psiaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
Ilpumensms ipaBuia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJTUYMH JPYT OT JIpyra.

Hccneoosams 3aBUCUMOCTD CUJTBI TOKA
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3.2.

Ornpenenenue
YAEITHLHOTO

COIIPOTHUBJICHUA

Cuna toka. Hanpsikenue. 3akon
Oma n1s1 yyacTka 1enm.

9JICKTpI/I‘1€CKO€ COIIPOTUBJICHHUC.

OT BpEMEHM IIPU pa3psIKe
KOHJIEHCATOpa uepe3 pe3ucTop

U UHMEPnPemupo8ams 3Ty
3aBHCUMOCTb.

Onpedensampb 3MEKTPOEMKOCTb
KOHJICHCATOPA,

BBIpAXKasi €€ Yepes3 yriIoBOu

K03 PUIIMEHT KacaTenbHOM K rpaduKy
3aBUCUMOCTH CHJIBI TOKA Pa3psiiKu
KOHJIEHCATOpa OT BPEMEHH,
OLICHUBATh A0COJIIOTHYIO

Y OTHOCUTENBHYIO IO PEIIHOCTb
ANEKTPOEMKOCTH.

Hcnonvszoeams BOIBTMETP

U CEKyHIOMeEp.

Yemanasnueams e3aumocsszu.
Pewamsb xadecTBEHHBIC 3aJ1aUU

0 KOHJIeHCATOpaX, BKJIIOUEHHBIX B LIEIb
MOCTOSIHHOT'O TOKa

Onepuposamo NOHAMUAMU:

cuJia TOKa, HallpsKEHUE,

QJICKTPHUICCKOC COITPOTHUBIICHUC,
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MaTcpHrajia IpOBOJIOKU

(MpaKkTUKyM)

3aBHCHUMOCTbD COIIPOTHUBJICHUA
OJHOPOJHOTO IIPOBOAHUKA

OT €TI0 JJIHWHBI U T1JI0IIIaau
IMOIICPCHHOI'0 CCUCHMA. YI[GJ'IBHOG

COIIPOTUBJICHUC BCIICCTBA

yAEIbHOE COMPOTUBIICHUE
BEIIIECTBA.

Ymems popmynupoBaTs 3aKk0oH OMa
JUTSl y9acTKa IIeTIH, 3aIiChIBATh
dbopmyy IS 3aBUCUMOCTH
COTPOTHUBIICHUS OJTHOPOJTHOTO
IIPOBOJIHUKA OT €r0 JJIUHBI

¥ TJIOIIA I TTOTIEPEYHOTO CEUCHUS,
coOUpATh IIEKTPUUECKYIO 1.
IIpusooums npumepwvi BEIECTB

C Pa3JIMYHBIM yICITbHBIM
COTIPOTHUBIICHUEM.

Ipumensams METO U3MEPEHUS

MaJIbIX AJIEKTPUUECKUX
CONPOTHUBIICHUHN.

Hccnedosams 3aBUCUMOCTD
HaIPSHKCHUS MEKTy KOHIIaMHU OTpe3Ka
MPOBOJIOKH OT JIJTMHBI TOTO OTPE3Ka
U UHMeEPnpPemupos8ams pe3yabTaTbl
IIPOBEICHHBIX U3MEPEHUI, BBIYUCIISITh
AIIEKTPUUECKOE COTPOTUBIICHUE OTPE3Ka

ITPOBOJIOKH 110 UBMEPCHHBIM 3HAYCHUAM
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3.3.

N3mepenne
BOJIbT-aMIIEPHOU
XapaKTEPUCTUKH
IIOJIYIIPOBOIHUKOBOTO

nvoza (IpaKkTUKYM)

[TomynpoBoauuku. CoOCTBEHHAS
Y IPUMECHAS TPOBOJUMOCTh
MOJTYIPOBOTHUKOB.

CgolicTBa p-n-nepexona.

[TomynpoBOAHMKOBBIN MO

CHUJIbI TOKA U HAIIPSPKCHUA.

Onpedenamsb ynenbHOE COMPOTUBIICHUE

MaTtcpuaja IMpoOBOJOKHU 110 U3BCCTHBIM

JUTMHE, TMaMETPY U COTIPOTUBIICHUIO,
OLICHUBATh A0COJIIOTHYO
Y OTHOCHUTEJbHYIO MIOIPEIIHOCTD

YACIBHOT'O COIIPOTUBJICHUA.

Hcnonvzosamew MYJIBTUMCTP B pCKUMaX

BOJIBTMETPA U aMIIEPMETPA, JINHEWKY,

MUKPOMETP.

Pewamov 3anaun Ha 3akoH OMa

JUJIs1 ydacTKa 1€y U Ha 3aBUCUMOCTD
CONPOTUBJIEHUSI OTPE3Ka MPOBOJIOKU

OT €I0 XapaKTCPUCTHUK

Onepuposams NOHAMUAMU.:
MOJTYTIPOBOJTHUK, COOCTBEHHAs

U TIpUMECHAasi IPOBOUMOCTb,
p-N-Tiepexo1, MOIyPOBOAHUKOBIIHI
JTO].

Ymemob 00BSACHATH IPUPOTY
COOCTBEHHOW U MPUMECHOU
IPOBOJIUMOCTH, CBOMCTBA
p-N-riepexoa, NpUHLIKIT JEHCTBUS
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TIOJTYTIPOBOTHUKOBOTO JINO/IA,
ero (yHKIIMOHUPOBAHUE

TIPH BKJTFOYCHUH B SJIEKTPUYCCKYIO I1ETIh
MIOCTOSTHHOTO TOKa B TIPSIMOM

¥ B 00paTHOM HaIlpaBJIeHUH, COOUPATh
ANEKTPUUYECKYIO 1T, YUTATh
MapKUPOBKY TOIYTIPOBOTHUKOBOTO
Moja.

IIpusooums npumepwvl UCTIONH30BAHUS
MOJIyTIPOBOJJHUKOBOT'O 1M0/1a

B DJIEKTPUYECKUX LICTIAX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTH CHJIBI TOKA, TEKYIIETO
4yepe3 MOoJyIpOBOJIHUKOBBIN U0,

OT TIOJJAHHOTO Ha HETO HAIPSKECHUS.
Cmpoumbs 3KCIEPUMEHTAIIBHO
BOJIBT-aMIEPHYIO XapaKTEPUCTUKY
(BAX) mosiynpoBOAHUKOBOIO AMOA
IIPU €T0 BKIIOYCHHUH B JIEKTPUUECKYIO
e MOCTOSIHHOTO TOKA B MPSIMOM

¥ B 00OpaTHOM HarpaBJICHUH.
Ilpumensams ipaBuia MOCTPOCHUS

rpauKoOB 3aBUCUMOCTEH (PU3NUECKUX
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Hroro nio pazaemny
OBLIEE KOJIMYECTBO
YACOB ITO ITPOTPAMME

34

BEJIMYMH JPYT OT JIpyra.
Hccnedosams BAX
MOJTyIPOBOIHUKOBOT'O IMO/IA,
BKJIFOUEHHOTO B IIEITb TOCTOSTHHOTO TOKa
B IIPSIMOM M B OOpaTHOM HAaIpaBJIEeHUU
U UHmMepNPemupo8amy

3Ty 3aBUCUMOCTb.

Onpedensims 3NEKTPUUECKOE
COIIPOTHUBJICHUE MOIYTIPOBOAHUKOBOTO
JM0JIa TIPY TAHHOM 3HAYECHUU
HaANPSDKEHUs, OLEHUBATh a0COJIIOTHYIO
Y OTHOCHUTEJIbHYIO MOIPELIHOCTh

3TOM (HPU3NYECKOU BEITUUUHBI.
Hcnonvzoeams BOIBTMETP, aMIIEPMETP,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, MOJyIPOBOIHUKOBBIN U0/,
Pewams 3a1aum Ha LeTIM NOCTOSTHHOTO
TOKa MPU HAIMYUHU B HUX HJICATEHOTO

Auoaa
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11 KJIACC

HaumenoBanue
No KomnuecTtBo
pa3/iesioB U TEM
/11 4acoB
y4e0HOTO MpeaMETa
Paznen 1. DnekTpoauHamMuka
1.1. Onenka BeJIMUYUHBI 2
TOPU30HTAIILHOU
COCTAaBJISIOIIEN
MarHUTHOM WHYKIIUN
MAaTrHUTHOTO ITOJIA

3emutnt (TPAKTUKYM)

[IporpamMmmHOE conepxanue

MarnautHoe nosne. Bekrop

MAarHUTHOM MHIYKUMH. [TpuHImn

CYIICPIIO3UITNH MAIrHUTHBIX MOJICH.

JInHMY MarHUTHOW MHIYKIIHH.
MarauTHOE 110J1€ KaTyIIKH

C TOKOM

XapaKTCpHCTI/IKa JACATCIIBHOCTH

00yJaromuxcs

Onepupoeamb NOHAMUAMU. MAI'HUTHOC

10Jie, BEKTOP MarHUTHOW MHAYKIIUH,
JIMHUM MarHUTHOW UHIYKITUH.
Ymemwv hopMynupoBaTh MPUHIIUIT
CYIIEpIIO3UIIMM MAarHUTHBIX TOJIEH,
n300pakaTh JMHUU UHAYKITUU
MarHUTHOTO TOJISl KaTYIIIKH C TOKOM,
coOHpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpueooums npumepst TPUPOTHBIX
00BEKTOB U TEXHUUECKHUX YCTPONCTB,
SIBJITIOIINXCS HCTOYHUKAMH
MIOCTOSTHHOT'O MAarHUTHOTO TTOJIS.
Ilpumensamob MIPUHLNI CYTIEPIIO3ZULUN
MarHUTHBIX MOJICH.

Hccneoosams IpoCTPaHCTBEHHYIO

OpUCHTAILIMIO BEKTOpAa MHAYKIIUA
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MarHUTHOTO I0JIs, CO3/1aBaeMOro

Ha OCH COJICHOMAA IIPHU CYIEPIIO3ULINHT
MarHUTHOTO IT0JI 3€MJIM U MAarHUTHOTO
T10JIS COJICHOM]IA, B 3aBUCHMOCTHU

OT CHJIBI TOKAa B BUTKaX COJICHOMJA

U UHmMepnpemupo8ams MOTYyYCHHBIC
pE3yJIbTaTHI.

Onpeodensams 1O pe3yiabTaTam
MIPOBEICHHOT0 SKCIIEPUMEHTA MOAYJIb
TOPU30HTAIIBHOW COCTABJISIOLIECH
BEKTOpPAa MAarHUTHOW MHIYKIIUU
MarHUTHOTO TI0JIST 3eMJIH, OIICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPEIIHOCTh U3MEPEHHOM (PHU3NUECKOn
BEJIMYMHEL.
Hcnonvzosams xoMnac, COJICHOU/I,
Ja00paTOPHBIM OJIOK MUTaAHUS,
TPaHCIIOPTHP.
Pewams 3anaun Ha IPUMEHEHNE
MPUHIUIIA CYTIEPIIO3UIIUA MAarHUTHBIX

noJeu
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1.2.

N3mepenue
3aBUCUMOCTH BEJINYUHBI
MAarHUTHOW WHIYKIIUU
MAarHUTHOTO MOJIS
MAarHuTa OT PaCCTOSHUS

(MpakTUKyM)

MarunurtHoe noJie. Bektop
MAarHUTHOM MHAYKIWHU. JIMHUM
MAarHUTHOW MHIYKUIHAW. MarHuTHOE

I10JIC MOCTOAHHOI'O MarauTa

Onepuposame noHaAmMusMY. MarHUTHOE
10JI€, BEKTOP MarHUTHOW MHAYKIIHH,
JVUHUM MarHUTHOM UHIyKLUH.

Ymemwb n300pakaTh TUHUHA HHTYKITUU
MarHUTHOTO TOJIsI TOCTOSTHHOTO
MarHuTa, coouparb
HKCIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepsl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIISIOIINXCS] HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TOJI.
Ipumensmo cMapToH

C TIPETy CTAaHOBJICHHBIM ITPOTPaMMHBIM
obecrieueHrueM JUisi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO MOJIs, paBUjIa
NOCTPOEHUS IpaUKOB 3aBUCUMOCTEH
(¢u3nYECKUX BETUYHH IPYT OT JIpyTra.
Hccnedoeams 3aBUCUMOCTD BETUUUHBI
MarHUTHON MHIYKIIUH MarHUTHOTO
10JIS1 TOCTOSTHHOTO MarHuTa

Ha €ro MPOJOJIBHON OCU CUMMETPUU

OT paCCTOAHUA MEKAY HCHTPOM
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1.3.

HaOmnronenue
MarHuTHOT'O
THCTepe3nca

(MpaKkTUKyM)

MarunurtHoe noJie. Bektop
MAarHMTHOM MHAYKIWHU. JIMHUK
MAarHUTHOW MHAYKUHAHW. MarHuTHoe
I10JI€ KAaTYIIKU C IIOCTOSIHHBIM

TOKOM. MarsuTHOE I10JIe

MarHuTa U TOYKOW U3MEPEHUN

U UHmMepnpemupo8ams MOTyUYCHHbBIC
pEe3YJIbTATHI.

Cmpoumsb SKCIEPUMEHTAIIBHO Tpaduk
3aBUCUMOCTH MOJIyJIsl MArHUTHOM
WHYKIIMY MAarHUTHOTO TOJIS
MIOCTOSTHHOT'O MarHuTa

Ha €ro IMPOIOJIBHON OC CUMMETPUH
OT PacCTOSAHUS MEXAY LIEHTPOM
MarHuTa ¥ TOYKOH U3MEPECHUH

(c yueToM abCOJTIOTHBIX IMOTPEITHOCTEH
MU3MEPEHHBIX (PU3NYECKUX BEITUYHH).
Hcnonvzosams TATMHIPUYECKUI
ITOCTOSTHHBIN MarHuT, TUHEHKY.
Pewams 3anaun Ha IpUMEHEHUE
MPUHIUIIA CYTIEPIIO3UIIUA MArHUTHBIX
TIOJIEH

Onepuposamsb noOHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOM MHTYKIIUH,
JIMHUU MarHUTHOW UHAYKIIWU,
dbeppoMarHeTHK, MAarHUTHBIH

TUCTCPE3UC.
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B BCIICCTBC. (I’eppOMaFHeTHKH.

MarHuTHbIN TUCTEPE3UC

Ymemwb n300pakaTh TMHUM UHTyKIUU
MarHUTHOTO TOJISI KaTyIIKU

C IOCTOSTHHBIM TOKOM, OOBSICHSITD
ABJIeHUs (heppoMarHeTuzMa

¥ MAarHUTHOTO TUCTEpEe3nca, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY.
IIpueooums npumepsi MaTEpUAIIOB,
obnagaromux GeppoMarHuTHbIMU
CBOMCTBAaMH.

Ipumensmo cMapTPoH

C TIPETy CTAaHOBJICHHBIM ITPOTPaMMHBIM
obecrieueHrneM JUisi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBUIa
MIOCTPOCHUS TpadUKOB 3aBUCUMOCTEHN
(u3znYecKuX BEIMYHMH JPYT OT JIpyra.
Hccnedosamsb 3aBUCUMOCTD BETMYUHBI
MarHUTHON MHIYKITUH MarHUTHOTO
1oJis BOJIM3U TOpIia KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOU

Ha (eppOMarHUTHBIN CEpACUHUK,

OT CHJIbI TPOTEKAIOILIETO Yepe3 KaTyIIKy

TOKA U UHMEPNPemupos8amay
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1.4

N3yuenue paboThl
AIIEKTPOIBUTATEIISI
Y TUTHAMO-MAaIITHHBI

(uactp 1) (nexuus)

[TocrosiHHBIN TOK, cua AMIiepa
(ee HampaBJIEHUE U MOJTYJIb),
ANEKTPOABUTATENb TOCTOSTHHOTO
TOKa, IMHaMO-MallliHa (reHepaTop

MTOCTOSIHHOTO TOKA)

MOJTyYE€HHBIE PE3YJIbTATHI
KakK HaOJI0/IEHUE MarHUTHOTO
rucTepesuca.

Cmpoumb dKCIEpUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJTYJISI MaTHUTHOM
WHIYKIIAA MarHATHOTO TTOJISI KATYIITKH
¢ heppOMarHUTHBIM CEPACTHUKOM

OT CHUTBI TTPOTEKAIOMIETO Yepe3 KaTyIIKy
TOKa (C y4eToM aOCOJIFOTHBIX
MOTPENTHOCTEN U3MEPEHHBIX
(bU3UYECKUX BEJIMYWH).
Hcnonvzoeams n1abopaTopHbIi
WCTOYHUK TTUTAHUS

Onepuposame noHamusaMuy. CUIA
Amnepa, 3JIEKTPOJIBUTATENb,
JTMHAMO-MaIlIMHa.

Ymemuw onipennensiTb MOyJIb

Y HaTpaBJICHUE CUJIBI AMIIepa.

3namo ucTOpUIo N300peTECHUS
AJIEKTPOABUTATEIIS

Y COBEPIICHCTBOBAHMS

€ro KOHCTPYKIIMHU, YCTPOHUCTBO
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1.5.

Nzyyenne paboOThI
AIIEKTPOIBUTATEIISI
Y TUHAMO-MAIIIHHBI

(uacThb 2) (MIPAKTUKYM)

[TocrosiHHBIN TOK, cua AMIiepa
(ee HampaBJIEHUE U MOJTYJIb),
ANEKTPOABUTATENb TOCTOSTHHOTO
TOKa, IMHaMO-MallliHa (reHepaTop

MTOCTOSIHHOTO TOKA)

Y IPUHIMII ICVCTBUS
3JIEKTPOJBUIATEIISA IOCTOSSHHOTO TOKA
U IMHAMO-MAaIIINHEI.

IIpueooums npumepvl TPUMEHECHUS
3JIEKTPOJBUTATENISA TIOCTOSIHHOTO TOKA
U IMHAMO-MAaIIINHEL.

Onpedensime HaNpaBIICHUE BpaILICHUS

SKOPS SJICKTPOABUTATCIIA IIPH 3a/ITaHHOM

HaNpaBIICHUHU MPOTEKAHUS
AJIEKTPUUECKOTO TOKA B 0OMOTKAxX
CTaHUHBI.

Pewams 3anaun o anekTpoaBUraTese
MOCTOSTHHOTO TOKA U INHAMO-MaIlIuHe
Onepuposamv NOHAMUAMU: CATIA
Awmrepa, 37eKTpoIBUTaTeNb, JUHAMO-
MallvHa.

Ymemw onpenenars MORysb

U HampaBJIeHHE CUJIbI AMIIepa,
coOupaTh 3KCHEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepsvl IPUMEHEHUS

OJICKTPOABUTIATCIIA ITOCTOSAHHOI'O TOKA
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Hroro nio pazaeny

10

Y TMHAMO-MallliHBI.
IIpumensims TEOPETUUECKUE CBEACHUS
00 3JIEKTpOIBUTATEIIE IOCTOSTHHOTO
TOKa U O IMHaMO-MallluHe

U1 0OBACHEHUSI IPOBOIUMOTO
DKCIIEPUMEHTA.

Hccneoosams 1B 3aBUCUMOCTH:

1) cunbl TOKA, BRIpabaThIBAEMOMN
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBL, IPUJIOKEHHOTO K €r0 Bay;

2) BETMYMHBI HATIPSHKCHUS, TOJJAHHOTO
HAa JIEKTPOABUTATENb,

OT YaCTOThI €T0 BpaIICHUS

Y MEXAHWYECKOW HArpy3KHu €ro Bajia
U UHmMepnpemupoeams MOJyICHHbIE
pe3yJbTaThI.

Hcnonvszoeams 31EKTPOMOTOD,
1a00paTOPHBIN UCTOYHUK MUTAHMS,

peocrart, MyJIbTUMCTP
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Pa3nen 2. KoJsie0anus v BOJIHBI.

2.1.

N3yueHne 3aBuCUMOCTH
nepuo/ia Kojaeoanmii
JIMHEUKU

Ha HAJIMHAPUYECKOU
MOBEPXHOCTHU

OT pajauyca ee

KPUBU3HBI (IPAKTUKYM )

IMapmoHnueckue konedaHusl.

HMx kuHeMaTHueckoe,
JTUHAMHYECKOE F YHEPTETHUECKOE
omucanue. [lepuon u yactora
konebanuil. [Tepuoa manbix
CBOOOHBIX KOJIeOaHU

MAaTCMATHYCCKOI'O MasATHHUKA

Onepuposamsb NOHAMUAMU.
rapMOHHUYECKHE KOJIeOaHus,

MePUO/I ¥ YaCTOTa KOJIeOaHUM.

Ymemw 3anuceiBaTh

Y UHTEPIPETUPOBATH YPaBHEHHUE
TapMOHHMYECKHUX KOJieOaHUH, MPUMEHSTh
3aKOH COXPAaHECHUS YHEPTUHU

JUTS KOJieOaTeNIbHBIX TIPOIECCOB,
coOUpaTh HKCIEPUMEHTATIBLHYIO
YCTaHOBKY, OOBSCHSITh POJIb MAJIOCTH
aAMIUTUTY 1Bl KOJIEOaHU.

IIpusooums npumepwvl KonedATEILHBIX
ITPOLIECCOB.

Dopmyauposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH TIEPHOJ1a KOJICOaHU
JIMHEWKU HA UJIUHIPUYECKON
MOBEPXHOCTH OT PaJInyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TEPHOJIA
KOJIeOaHUM JIMHEUKU

Ha [IWINHAPUYECKOMN MOBEPXHOCTH

OT pajuyca €€ KpUBU3HbI

72



2.2.

N3yuenue 3aBUCUMOCTH

aMIUIUTY Il KOJIeOaHU

I"apmonnueckue konedbanus.

AMHJII/ITy,Z[a, nepuoJ U 4aCToTa

U UHMepnpPemupo8ams MOTYYECHHYIO
3aBUCHUMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH
nepuoja KojaeoaHui TMHEHKN

Ha HAJIMHIPUYECKON TOBEPXHOCTH

OT pajuyca €€ KpUBU3HbI

Y JJMHEAPU30BBIBATH ATY 3aBHCUMOCTD
(c yueTom abCOIOTHBIX MOTPEIIHOCTER
U3MEPSEMBIX (PU3NYECKUX BEITUUHH).
Ipumenamo npaBuIIa NOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JPYT OT ApyTa.
Hcnonvzosams MTUHENKY, CEKyHAOMED.
Yemanaenusams 63aumocsszu

MEX1y KHHEMATUYECKUM,
JUHAMAYECKUM U SHEPTeTUYECKUM
OMHMCAaHNEM TAPMOHMYECKUX
KoJe0aHu .

Pewamyo 3anaun Ha TapMOHUYECKHE
Kosie0aHus

Onepupoeame NOHAMUAMU:

rapMOHHUYCCKHEC KOJ'IC6aHI/I}I,
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IMIPYXUHHOI'O MajdTHHUKaA
OT BPCMCHHU

(MpaKkTUKyM)

KOJICOAHUIA.
[TonsTHE O 3aTyXaKOIHX

KOJICOAHUSX.

aMIUTUTY/Ia, IEPUO] U YaCTOTa
KoJieOaHW, 3aTyXaHue KOJIeOaH.
Ymems 00BACHATH 3aTyXaloIue
KOJIeOaTeIbHbIE TPOIIECCHI C MTO3HITHMA
3aKOHA U3MEHECHUSI MEXAHUYECKON
SHEpruu, coonpath
HKCIIEPUMEHTAILHYIO YCTAHOBKY.
TIpusooums npumepul 3aTyXaroMmx
KoJie0aTeIbHBIX MPOLIECCOB.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYIbI KOJIeOaHUH
MPY>KUHHOTO MasiTHUKA OT BPEMEHU
IPY HATMYUU 3aTyXaHUS.

Cmpoums rpadviK 3aBUCUMOCTHU
aMIUTATYIbI 3aTyXaloUUX KojaeOaHui
MasiTHUKA BPEMCHH U JINHEAPU30BBIBATh
3Ty 3aBUCUMOCTb (C y4eTOM
a0COJIFOTHBIX TIOTPEIIHOCTEN
U3MEPSEMBIX (PU3UMUECKUX BEJIUYUH).
Ilpumensams nipaBuia MOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIUYMH JPYT OT JpyTa.
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2.3.

N3mepenne akTHBHOTO
U PEAaKTUBHOI'O
COITPOTUBJICHU
KaTyIlIKH
WHYKTUBHOCTH

(MpakTUKyM)

[TepeMeHHBIN TOK. AMIUTUTYJHOE U
JNEUCTBYIOIEE 3HAUEHUE CUIIBI TOKA
U HanpsbkeHusi. CHHYCOUTalbHbBIN
IIEpEeMEHHBIN TOK. Pesucrop,
KOHJICHCATOp Y KaTyIlIKa
WHIYKTUBHOCTH B LIETIH
CHUHYCOUJAIBHOTO NEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE ¥ UHTyKTUBHOE)

CONPOTHUBIICHUE

Hccneoosams 3aBUCUMOCTD aMILIUTYIb
3aTyXawIluX KoJeOaHUH MasiTHUKA

OT BPEMEHHU U UHIMEPNPEMUPOBATND
3Ty 3aBUCUMOCTb.

Hcnonvszoeams MMHEVKY U CEKYHIOMED
Onepuposeamo NOHAMUAMU:
MIEPEMEHHBIN TOK, aMIUIUTYTHOE

Y ICHCTBYIOLIEE 3HAYEHNE CUIIBI TOKA

U HaNpsKEHUsI, CHHYCOUJAJIbHBIHI
NEPEMEHHBIN TOK, aKTUBHOE,
pEaKTUBHOE, EMKOCTHOE ¥ MHIYKTUBHOE
COIMPOTHBIICHUE.

Ymems 00BACHATH MOBENICHUE
pe3ucTopa, KOHJIEHCAaTOpa U KaTyIIKU
UHAYKTUBHOCTH, BKJIFOUEHHBIX B II€TIb
CHUHYCOMJAILHOTO TIEPEMEHHOTO TOKA,
coOUpaTh AMEKTPUUECKYIO 1IeTh
(mocneaoBaTeNbHO COCANHEHHBIC
PE3UCTOP U KaTyILIKa UHIYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY ).
IIpusooums npumepvl IPUMEHEHUS

PCAaKTHUBHBIX 3JICMCHTOB B LICIIAX
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MEPEMEHHOT'0 TOKA.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTY/Ibl HANIPSKEHUS
Ha pPe3UCTOPE OT YaCTOTHI [101aBAEMOT0
Ha BXOJ LIETIH IEPEMEHHOTO
HANPSDKEHUS TTOCTOSTHHON aMIUIATY TbI.
Cmpoums rpadvK 3aBUCUMOCTHU
aMIUTUTY/Ibl HAPSDKEHUS HA PE3UCTOPE
OT YaCTOTHI [10/1aBA€MOI0 Ha BXOJ] LIEMTU
NIEPEMEHHOTO HAIIPSKEHUS TIOCTOSTHHON
aAMIUTATYBI (C YY4ETOM aOCOJIFOTHBIX
MOTPEIIHOCTEN U3MEPSAEMBIX
(U3UYECKUX BETUYHH).

Ipumensimo ipaBUa NOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIUYHH JIPYT OT JIpyTa.

Hccneoosams 3aBUCUMOCTD aMILTATYIbI
HaNPsDKEHUS. Ha Pe3UCTOPE OT YacTOThI
110/1aBa€MOTr0 Ha BXOJ LIETH
NIEPEMEHHOTO HAPSHKEHUS TOCTOSTHHON
AMIUTUTY bl U UHMEPNPEMUPOB8AMb

IIOJIyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseneuwue
B OKCTICPUMECHTAIBHYIO

aKyCTUKY (JIKITHS)

MexaHu4ecKkue BOJIHBI, YCIOBHS
ux pacnpocrpanenus. [lonepeunsie
Y IIPOJI0JIbHBIE BOJIHBL. 1lepuon,
4acToTa, CKOPOCTh
pacnpoCTpaHeHUs U IJTMHA BOJHBI.
OTtpaxeHue, peIoOMIICHHE,
uHTephepeHIus u AudpaKius
BOJIH. 3BYK KaK MEXaHWYECKas
BoJiIHA. CKOPOCTH 3BYKA.
I'poMkocCTh 3ByKa. BeicoTa TOHA.

O6eptonsl. TemOp 3ByKa

Onpedensamb aKTUBHOE CONIPOTUBIICHUE
KaTyIIKU UHTYKTUBHOCTH

(TI0 HU3KOYACTOTHOM 00J1aCcTH rpaduKa)
Y UHJYKTUBHOCTb KaTYIIIKU

(TI0 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzoeams TeHEpATOpP HU3KON
4acTOThI, OCHWIIIOrpad UIU BOIBTMETP
MEPEMEHHOT0 HAPSIKEHHUSL.

Pewamyw 3anaun Ha €K IEPEMEHHOTO
TOKa C pe3UCTOPaMH, KOHAEHCATOpaMu
Y KaTyIIKaMUd UHTYKTUBHOCTHU
Onepuposams NOHAMUAMU:
MEXaHU4eCKasl BOJIHA, IEPUOI,
4acToTa, CKOPOCThb PacIpOCTPAHEHHUS

Y JUIMHA BOJIHBI, OTPAKEHUE,
npesnoMieHue, uHTepdepeHus

1 qudpakiys BOJHBI, 3BYK, CKOPOCTb,
I'POMKOCTb, BEICOTA TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymemsb 0OBACHATH pa3ndne MEXIy
MONEPEYHBIMU U TTPOJIOJIbHBIMU

BOJIHAMH.
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2.4.2. OcrwniorpaMma
Y CIIEKTP TJIACHBIX

3BYKOB (MIPaKTUKyM)

[Tepuon, yactora, CKOPOCTh

pAaCIpPOCTPAHEHUS U JIUIMHA BOJIHBI.

CxopocTsb 3ByKa. ' poMKOCTB 3BYyKa.

Bricora Tona. O6eptonsl. TemOp

3ByKa. CieKTp 3ByKa

3namo HOpMyJIbI, CBSI3bIBAIOIINE
CKOPOCTb, IEPUO/], YACTOTY U JJIUHY
BOJIHBI, TPOCTEUIITE METO/IbI
MCCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
1Ipueooums npumepsl 3ByKOB pa3HOU
TPOMKOCTH, BBICOTHI TOHA U TEMODA,
SIBJICHUM OTPAKECHHUSI, IPETIOMIICHUS,
uHTephepeHIH U TU(PaKLIUN BOTHBI.
Onpedensims Ha CIyX 3BYKH BBICOKHX
Y HU3KUX YacCTOT, TOHAJIbHbBIE 3BYKH

U IITyMBI.

Pewamw 3anaun 0 3ByKOBBIX BOJIHAX
Onepuposams NOHAMUAMU: BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKa, OCHMJIJIOTpamMma.

Ymems 00bsICHATH, Kakas uHGopManus
COJIEPKUTCS B OCLIHIIJIOTpaMMe,

a Kakas B CIIEKTpe, coOupaTh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepvi IPUPOTHBIX
IIPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIBHBIE
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3BYKH U IIIyMbI, UX OCIIUJLIOTPaMM

U CIIEKTPOB.

Ipumenamu 11t IOTy4ESHUS
OCIIJLIOTPAMM U CTICKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMITBIOTEP

¢ MUKpo(oHOM it cMapTdHoH

C MIPEeIyCTAaHOBJICHHBIM MPOrPAMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTEIY O XapaKTepe
OCIIIUIJIOTPAaMM H CIIEKTPOB Pa3IMIHBIX
3BYKOB.

Hccneoosams ocumiuiorpaMMbl

U CIIEKTPHI PA3JIMYHBIX TJIACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpemupo8amsy 3Tu
OCIMJIJIOTPAMMBI U CTICKTPHI.
Onpedensims 1O OCITWILTIOTPAMMaM

Y CTIEKTPaM aMILIUTY/ bl 3BYKOBBIX
BOJTH, 9YaCTOThI MX TOHOB U 0OCPTOHOB,
OILIEHUBAThH a0COJIFOTHEIE

Y OTHOCHTEJIbHBIE ITOTPEITHOCTH

N3MCPCHHBIX (I)I/IBI/I‘ICCKI/IX BCIINYMH.
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2.5.1. Crosure MexaHUYECKHE

BOJIHBI (JICKITHS)

Crostuasg MmexaHU4Y€eCKasi BOJIHA
KaK CymMMa JIByX BOJIH, OETYIIIX

B IIPOTUBOIIOJIOKHBIX
HarpaBiieHusX. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSTYME BOJIHBI.
[Tepuon, yactora, CKOPOCTh
pacnpoCTpaHEHHUs U JJIMHA CTOSTYE
BOJIHBI. ¥Y3JIbI U ITyYHOCTH.
BnusiHne rpanun ofHOMEPHOMN
cpenbl Ha POPMUPOBAHUE CTOSTUUX
BOJIH. P€30HATOPBI C OTKPBITHIMU
U 3aKPBITHIMU KOHIIAMH. Y CIIOBHS
00pa3oBaHUsI CTOSAYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OcHOBHO# TOH U 00€PTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Yemanasnusams 63aumocsnzu
MEKTy TPOMKOCTBIO 3BYKa U BUIOM
OCIUJUIOTPaMMBI; MEKTy BBICOTOU
TOHA (TEeMOPOM 3BYKa) M BUJIOM
CIIEKTpa

Onepuposams NOHAMUAMU. CTOSTIAS
BOJIHA, y3€J U Ty4YHOCTh CTOSTYEH
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSYEU 3BYKOBOW BOJIHBI.

Ymems 00OBACHATH yCHOBUS
00pa3oBaHUs CTOSAYUX 3BYKOBBIX BOJIH
B Pa3JIMUHBIX PE30HATOPAX, TPUHIIUIT
JNEUCTBHS KAMEPTOHA.

3Hamb BUABI TPAHUYHBIX YCIOBUH,
dbopMyITy, CBSI3BIBAIOIIYIO YACTOTHI
OCHOBHBIX TOHOB M 00€PTOHOB

C JUIMHOM PE30HATOPa U CKOPOCTHIO
3BYKa.

IIpueooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocrenime 3a1a4u

0 CTOAYUX 3BYKOBBIX BOJIHAX
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2.5.2 H3yueHwue criekTpa
3ByKa JIMHEHHOTO
pe3oHaropa

(MpakTUKyM)

OcCHOBHOI1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepuposams nonamusaMuY. OCHOBHON
TOH U 00EPTOHBI CTOSIYEH BOJIHBI,
TeMOp 3BYyKa, CIEKTp 3ByKa.

Ymemwb 00OBsCHATH, Kakast nH(OpMaLIUs
COZIEP/KUTCS CIIEKTPE 3ByKOBOU BOJIHBI,
coOHpaTh FKCIIEPUMEHTATIBbHYIO
YCTaHOBKY.

IIpusooums npumepsl TMHEUHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensimo 1151 NOTY4YEHUS 3BYKOB
CaMOJEJIbHBIN aKyCTUYECKAN PE30OHATOP
(mpoOMpKy, YaCTUYHO 3alOJIHEHHYO
BOJIOM), @ JIJIs1 ITOJIyYEHUS! CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKpO(OHOM itk cMapT(oH

C MIPEAYCTAHOBJIEHHBIM TPOTrPAMMHBIM
o0ecre4yeHueM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U NIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT JIUJTMHBI PE30HATOPA.

Cmpoumps nuHeapru30BaHHbIE TpauKu
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3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U MEPBOro 00EpTOHA 3BYKOBOM
BOJIHBI OT BBICOTBI BO3JIYIITHOTO CTOJI0A
B NPOOUpKE (C yueToM abCOTIOTHBIX
IIOTPEIIHOCTEN U3MEPSEMBIX
bu3UUEeCKUX BETUYHH).

Ipumensmo nipaBUIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN PU3NIECKUX
BEJIMYMH JIPYT OT JIpyra.
HUccneoosams Tpaduku 3aBUCUMOCTEN
9aCTOThl OCHOBHOTO TOHA H TIEPBOTO
00epTOHa 3BYKOBOM BOJIHBI OT BBICOTBI
BO3JIIITHOTO CTOJIOA B TPOOUPKE

U UHMepnpemupo8ams TU TpaduKH.
Onpedenamsb CKOPOCTh 3BYyKa B BO3/IyXe
1o rpaduKaM 3aBUCUMOCTEH YaCTOThI
OCHOBHOTO TOHA U MEPBOro 00epTOHA
3BYKOBOU BOJIHBI OT BBICOTHI
BO3JIyIITHOTO CTOJIOA B IPOOUPKE,
OLICHHUBATh A0COJIOTHYIO

¥ OTHOCHUTEJIbHYIO ITOTPEIIHOCTh

WU3MEPEHHON (PU3NUYECKON BETUUMHBI
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2.6.1.

I/ISMepeHI/Ie II0KAa3aTCJIsA
IIPCIIOMJICHUA
HHOCKOHapaJIHGHBHOﬁ

IUTACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpakeHHE CBETA.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeTa. 3aKOHBI
npenoMIieHus cBeTa. AOCOMIOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCHTEIBHBIN MOKA3ATEIb

MIPEIOMIICHUS

Onepupogams nousimusmu: Ty4 CBETA,
OTPAKEHUE CBETA, IPEJIOMIICHUE CBETA,
a0COJIFOTHBIN U OTHOCUTEIBHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymems hopmymupoBaTh 3aKOHBI
OTPaKEHUS CBETA, 3aKOHBI
MPEJIOMJICHUS CBETa, COOMPaTh
HKCHEPUMEHTAIIbHYIO YCTAHOBKY.
1Ipusooums npumepsi ONTUIECKUX
SIBJICHU, B KOTOPBIX HAOJIFOIAr0TCS
SIBJICHUSI OTPAXKEHUS U TTPEJTOMIICHUS
CBETA.

IIpumensmub 3aKOHBI IPEITIOMIICHUS
CBeTa.

Cmpoumbs X011 ydeut

IIPU IIPEJIOMJICHUU CBETA

Ha MMOBEPXHOCTH.

Hccnedosams n3MeHeHne
HaIpaBJICHUS JTyda CBETAa, MMaIar0IIero
Ha OOKOBYIO MOBEPXHOCTh
TUIOCKOIIApasyieIbHOMN TUIACTHHBI,

B 3aBUCUMOCTH OT yTIJia IMaJICHUA
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2.6.2 W3mepeHue mokazarens
NPEJIOMIICHUS TIPU3MBI
110 MUHAMAJIBHOMY YTITy
OTKJIOHEHUS JIa3ePHOTO

ay4a (MpaKTUKyM)

IIpenomiienue cBeTa. 3aKOHBI
peIOMJICHUS cBeTa. AOCOMIOTHBIIN
MoKa3aTeib MPeIOMIICHHUS.
OTHOCHUTENBHBIN TOKA3ATENb
npenomiienus. [Ipuzma.

[IpenomiAromui yros npru3msl

U UHMepnpemupo8amsy MOTyUYCHHbBIE
pEe3yIbTaThI.

Onpeoenamb TOKa3aTeNb MPEIOMICHUS
MaTepHalia MI0CKonapayieIbHON
IUTACTHHBI, OLICHUBATh a0COJIIOTHYIO

Y OTHOCUTENIbHYIO MOTPEIIHOCTh
U3MEPEHHON (PM3UYECKON BETMYUHBI.
Hcnonvszoeams na3epHyro yKasKy,
JIMHEHKY.

Pewams 3a1aun Ha penOMIIEHHE CBETA
Onepuposams NOHAMUAMU:
IpeJOMJICHHE CBETa, AOCOIIOTHBIM

Y OTHOCUTEJIBHBIN ITOKA3aTENb
PEIOMIICHUS, TPETOMIISIFOIIMIA yToJT
IPU3MBI.

Ymems paccunThiBaTh MUHUMAJIBHBIN
yTOJ OTKJIOHEHUS Jy4ya TPEYroJbHON
PaBHOCTOPOHHEHN MPU3MOM, COOMPAThH
AKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepvl ONTUIECKUX
npuOOPOB, B KOTOPBIX MPUMEHSIOTCS

MMpCIOMIIAIOMINE IIPU3MBI.
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Ipumensims 3aKOHBI TIPEITIOMIICHUS
CBeTA.

Cmpoums X011 Jy4eil B TPEYTOJIbHOM
PaBHOCTOPOHHEH MPU3ME B CiIydae
IPOM3BOJILHOTO HAMPABJICHUS A ICHHS
JydYa U B cllydyae MUHUMAIILHOTO yTIia
OTKJIOHEHHMSI JTyya.

Hccnedosams 3aBUCUMOCTD yTIIa
OTKJIOHEHHSI JTy4a TPEyTOIbHON
PaBHOCTOPOHHEN MTPU3MOMN

OT HaIpaBJICHUs MAJAIOIIET0 Jy4a

U uHmMepnpemupo8amsy OTyUCHHbIE
pe3yabTaThI.

Onpedensims TO TOIYYCHHOMY
3HaYEHUI0 MUHUMAJIBHOTO YTJIa
OTKJIOHEHHUSI TyJa TPEYTOJIbHON
PaBHOCTOPOHHEH MPU3MOI TTOKa3aTeh
IPEOMJICHUS] MaTepraia MPU3MBI,
OLICHHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIHHYIO MOIPEIIHOCTD
U3MEpPEHHOU (U3NIeCKOn

BCJIMYHMHBI.
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2.7.1.

[Tpumenenue > dexra
MIOJTHOTO BHYTPEHHETO
OTpaKEHUS

B UBMEPECHUSX (JICKIIHSI)

1

[TonHOE BHYTpEHHEE OTPAKEHHE.
[IpenenbHbIN YOI MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvzosams npu3my, Ta3epHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewams 3a1a4n 0 npenoMIIEHUHN JTyden
B IIPU3MaxX

Onepuposams NOHAMUAMU.: TIOJTHOE
BHYTPEHHEE OTPAKEHUE, TPEAEIIBbHBIN
yTOJI IOJTHOTO BHYTPEHHETO
OTpaXKCHMS.

Ymems popMynrpoBaTh yCIOBHE
BO3HUKHOBEHUS IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

3nams HopMyITy, CBA3BIBAIOIIYIO YTOJI
IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

¢ a0COJIIOTHBIMU MOKA3aTESIMU
PEJIOMJIEHUS CPE/I.

IIpusooums npumepvi IPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOaeTCs
(mpuUMeHsIeTCs) SIBJIICHUE TTOJIHOTO
BHYTPEHHETO OTPaKeHHUSI.

Pewamop 3a1aun Ha [1I0JIHOE BHYTPEHHEE

OTpaKCHHE
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2.7.2. VI3mepeHnue mokasaTess
NPEJIOMJICHUS. TPU3MBI
C IIOMOUIBIO
HaOJFOICHUS yT1a
MOJIHOTO BHYTPEHHETO
OTpa’KEeHUS

(TpaKkTUKyM)

[TonHOE BHYTpEHHEE OTPAKEHHE.
[IpenenbHBIN yTo MOJIHOTO

BHYTPCHHCTO OTPAKCHHUA

Onepuposams NOHAMUAMU:
IpeIOMIICHUE CBETa, a0COJIIOTHBIN

Y OTHOCUTEBHBIN NTOKA3aTENb
IPETOMIICHUS, TPETOMIISIFOIIMNA YTOJT
IPU3MBI, I0JTHOE€ BHYTPEHHEE
OTpa)K€HUE, IIPENEIIbHBIN Yo IOJIHOTO
BHYTPEHHETO OTPaKECHUS.

Ymems paccunThIBaTh Yo MOJIHOTO
BHYTPEHHETO OTPa)KEHHsI, cOOMpaTh
AKCIIEPUMEHTAIBbHYIO YCTAHOBKY.
IIpusooums npumepsbl ONTUIECKUX
npuOOpPOB, B KOTOPBIX IPUMEHSIOTCS
IPEIOMIISIOIIUE TPU3MBI

Y UCTIOJIb3YETCS SIBJIEHUE [TOJTHOTO
BHYTPEHHETO OTPaKEHMUS.

Cmpoumb X011 y4a B TPEYTOJIbHON
IPU3ME C YYETOM BO3MOKHOT'O ITOJIHOTO
BHYTPEHHETO OTPaKEHUS JTyya.
IIpumensmob 3aKOHBI IPEITOMIICHUS
CBETA.

Hccnedosams yciaoBusi, mpu KOTOPBIX
MO>KHO HaOJII0JaTh [TOJIHOE BHYTPEHHEE
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2.8.

[TpoBepka GpopmyIibl
TOHKOM JIMH3BI

C TIOMOIIIbIO METOa
napaJuiakca,
MIPUMEHEHHOTO

JUJISL OTIpEJICTICHUS

CoOupatomiue 1uH3b1. ToOHKasA

JINH3Aa. (DOKYCHOG PacCTOAHUC

1 ONTHYECKAs CHJia TOHKOM JIMH3EL.

3aBUCUMOCTH (POKYCHOTO
PacCTOSTHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUHU

OTpakeHHE JTy4da, UTYLIETO
B TPEYTOJIbHOW TIpU3MeE

U UHMepnpemupo6ams TMoTyYeHHbIE
pE3yJbTaThI.

Onpedensimp NOKA3aTENb IPETIOMIICHHS
MaTepuasa MpU3MbI 110 U3MEPEHHBIM
napaMerpam, pu KOTOPbIX HAUMHAET
HAO0JI01AThCS MOJTHOE BHYTPEHHEE
OTpa)k€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
MOTPEIIHOCTh U3MEPEHHOM (PHU3NUECKOn
BEJIMYMHBI.

Hcnonvszoeams pu3My, Ja3epHYyIO
YKa3Ky, JUHEUKY.

Pewams 3agaun 0 TOJTHOM BHYTPEHHEM
OTPa)XCHHHU JIyYeH B IIPU3MaX
Onepuposams noHAMUAMU: TUH3A,
TOHKas JINH3a, COOMparoias JuH3a,
rJIaBHas ¥ MOOOYHAsl ONTUYECKAs OCh,
doxyc, POoKyCHOE pacCTOSHHE,
dbokasibHas TJIOCKOCTh, ONTHYECKAs

cuiia, IOoIC€peYHOC YBCIIMYCHHC,
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TIOJIOYKEHHSI
H300paKeHUS

(MpaKkTUKyM)

Y OTHOCUTEIBHOTO MOKA3aTeNs
npesoMiieHus1. @opmysia TOHKOU
JIMH3BI. Y BEIIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napa’suiakc.
Ymems 0OBACHITH CYyUTHOCTD
napaJijiakca, 3aluchiBaTh Gopmyiy,
BBIPAKAIONIYIO 3aBUCUMOCTh
(hOKYyCHOTO pacCTOSHUS TOHKON
chepudecKoi TMH3BI OT €€ TEOMETPUHU
¥ OTHOCUTEJILHOTO MOKa3aTes
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATh
AKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepel mapannakca,
OTITHYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCSI COOUPAOIIHE JINH3HI.
Ipumensmo GopMyTy TOHKON JTUH3HI.
Cmpoumb X0 pa3INYHBIX JIy4eu

B TOHKOM coOuparoniei JImH3e.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus Y deKra mapamiakca
JUTSI OTIPECIICHUS TIOJI0KESHUS
M300paKeHUs UICTOYHUKA CBETa

C MaJioi CBETUMOCTBIO, IOJIyYEHHOTO

C MMOMOIIIBI0 COOMpAOIIEH JIMH3BI
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U UHmMepnpemupo8ams MOTy4eHHbIC
pe3yJbTaThI.

Onpeodensims HOKYCHOE PACCTOSHHAC
cobuparomel TMH3bl HA OCHOBAaHUU
pEe3yJIbTaTOB SKCIIEPUMEHTOB

10 HAOJIIOJICHUIO TTapajlylakca
N300paXEHHS TOYCUYHOTO NCTOYHUKA
CBE€Ta, OLICHUBATh A0COJIIOTHYIO

¥ OTHOCHUTEJIbHYIO MOTPEITHOCTh
U3MEPECHHON (PM3MUECKON BETUYHHBI.
Hcnonvzoeams cOOUPAIOIIYIO TUH3Y,
ONTHYECKYI0 CKaMbIO.

Pewams 3anaun Ha TOHKUE

COOMpAroIIKe JTUH3bI

2.9. Hsmepenue GOKyCHOTO 2 PacceuBaroiiiye TUH3HIL. Onepupogams nousmusmu.: JTAH3A,
paccTosIHUS Tonkas nun3a. ®okycHoe TOHKasl JIMH3a, pacCeUBAIoLIas JIMH3A,
pacceunBaroIIei JINH3bI paccTosiHuE M ONTHYECKasl cujia MHUMBIA HCTOYHUK CBETa, MHUMOE
(MpakTUKyM) TOHKOW JINH3bI. POpMyJIa TOHKON n300pakeHue.

JIMH3BI. Ymemw 3anuceiBaTh GOPMYITy TOHKOMN
Xon myda, IpOMIeIIIero JIUH3Y JIMH3BI [T CTy4asi pacCeuBaroIIeH

I0]T TIPOU3BOJIBHBIM YTJIOM JIMH3bI, COOMPATH SKCIIEPUMEHTATBHYIO
K €€ [VIABHOM ONTHUYECKOU OCH. YCTaHOBKY, MOJy4aTh AEUCTBUTEIHHOE
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[Toctpoenune n300paKeHU TOUKHU
U OTpe3Ka IpsIMOM B COOMpPArONInX
Y PacCEUBAIOIINX JIMH3aX

N UX CUCTCMax

U300paKEHHE B PACCEUBAIOIICH JIMH3E
IIyTEM CO3JIaHHSI C TOMOILIBIO
coOuparoieit TMH3bI MHUMOTO
MCTOYHUKA ISl PACCEUBAIOIIICH JIMH3HI.
IIpusooums npumepst ONTUIECKUX
NpUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBarOIINE JTUH3bI U CUCTEMBI JINH3.
Ipumensmo GopMyTy TOHKOM JIMH3BI
CJy4asl pacCEeMBaIONICH JIMH3HI.
Cmpoumb X0 Pa3INYHBIX JIy4eu

B TOHKOH pacCenBarOUIEH JIMH3E,
M300paK€HUEe TOUKH U OTPE3Ka MPSIMOit
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMaXx.

Hccneoosams xop yueit

Yyepe3 pacCeuBarolIyo JIMH3Y,

a TaKk>Ke B CUCTEME, COCTOSIIIEH

13 coOMparoIIeit U paccenBaroIICH JTUH3
IPU UX PA3TMYHOM B3aUMHOM
PACIIONIOKEHUH U UHIMEPNPEMUPOBAMb
MOJIYYEHHBIE PE3YJIbTATHI.

Onpeodensmsb GOKYyCHOE PACCTOSTHUE
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2.10 Ompenenenre NJIUHBI
BOJIHBI JIA3€PHOTO
U3ITyYEHUS C TOMOIIBIO
cxemsbl FOHTa

(MpakTUKyM)

HNutepdepenius cpeTa.
KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOACHUS
MaKCMMYMOB 1 MUHUMYMOB

B MHTEP(EPEHITMOHHON KapTHHE

OT IBYX KOI'CpCHTHLIX NICTOYHUKOB.

paccenBaroIeil JMH3bI HAa OCHOBAHUU
Pe3yJIbTAaTOB KCIEPUMEHTOB I10:

1) HaOIFOICHUIO ICHCTBUTEIHLHOTO
U300pakeHHsI, JaBaEMOTO
paccenBarolIei JINH30M1;

2) HaOJIFOICHUIO PACXOISIICTOCS
CBETOBOTO ITy4Ka, 00pa30BaHHOTO
pacceuBarolIei JTMH30M; OLICHUBATD
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
MOTPENIHOCTh U3MEPEHHOM (Pr3nUecKoi
BEJIMYMHBI.

Hcnonvzoeams coOMPAOILYIO

Y PaCCEHBAIOITYIO JIMH3Y, ONITHYECKYIO
CKaMBbIO.

Pewams 3ag7aun Ha TOHKUE
paccenBaroIIne JUH3BI

Onepuposams NOHAMUAMU:
uHTepdepeHtus, nHTepPepeHITMOHHAS
KapTHHA, KOTE€PEHTHBIC HCTOYHUKH,
uHTEepPEPEHIIMOHHAS CXeMa, CXeMa

IOnra.

Ymemw 3anuChHIBaTh yCIOBUSA

92



HpI/IMCpBI KIIACCUYCCKHUX

UHTEP(PEPEHITMOHHBIX CXEM

HaAOJII0ICHUS] MAKCUMYMOB

Y MUHMUMYMOB B UHTE€P(EPEHIIMOHHOM
KapTHUHE OT JIBYX KOT€PEHTHBIX
MCTOYHUKOB, COOMPATH
AKCIEPUMEHTAJIBHYIO YCTAaHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOWCTB,

B KOTOPBIX HAOJIIOIaeTCs
(mMpuMeHsieTCs ) SIBJICHUE
UHTEp(PEepeHIUN.

IIpumensams ycioBust HAOIIOACHUS
MaKCUMyMOB 1 MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE.
Cmpoumsb X0 «JTy4deil» U MOKa3bIBATh
Ha HEW Pa3HOCTh Xo4a

B uHTepdepeHImonHoi cxeme FOHra.
Dopmyaupoeams TUTIOTE3Y O BUIIE
UHTEep()EPEHITMOHHON KapTHUHBI

IIPU PA3IINYHBIX TEOMETPUIECKUX
napamerpax cxembl FOHra.

Hccrnedosams uHTEpHEPEHIIMOHHYIO
KapTUHY TIPH HAOJII0ICHUN
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Hroro no pazneny

Pa3znen 3. KBanToBasi pusuka.

3.1

N3yuenue criekrpa
CBETa Pa3IMIHbBIX
UCTOYHUKOB

C IOMOIIIBIO

T PaKITMOHHON

pemeTku (MIPakTUKyM)

19

Hudpakuus ceTa.
HudpakunoHHas pemierka.
VcioBue HAOIIONEHU TTIaBHBIX
MaKCHUMYMOB TP TaJICHUU
MOHOXPOMATHYECKOI'O CBETa
Ha TU(PAKIMOHHYIO PEIIETKY.

uHTEP(HEPEHITNH C TTOMOIIIBIO CXEMBI
FOunra u unmepnpemuposams
MOJTyYEHHBIE PE3yIbTATHI.
Onpedensims NIMHY BOJIHBI CBETA

10 pe3ysibTaTaM HaOJII0ICHUS
uHTEPPEPCHIIMOHHON KapTHHBI

¢ noMo1ubto cxemsl KOHra, onieHuBaTh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
HOTPEUIHOCTh U3MEPEHHOM (hr3nuecKon
BEJIMYMHBI.

Hcnonvzosams na3epHyIo yKasKy,
PYJIETKY, a TaKkke GoJbry, OyjIaBKu

¥ HUTKY JIJIs1 peanu3anuu cxembl FOHra.
Pewamys 3anaun Ha IBYXBOJIHOBYIO
uHTEpPEepEeHITUIO

Onepuposamv noHAMUAMU.:
mudpakuus, TudpaKIMOHHAs PelIeTKa,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3y4eHHUE U MOTJIoLeHre POToHA,
CHEKTp U3JIy4YEHUs], CHEKTPOCKOII.

Ymemw 3anuceIBaTh YCJIOBHUA
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N3nydeHne v noriaomeHne
(hOTOHOB IpH Nepexojie aToma
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buabl ClieKTpoB.

Cnekrpockon

HAOJII0/ICHUS TJIaBHBIX TU(DPAKIIMOHHBIX
MaKCUMYMOB MpH MMaICHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha JU(PAKIMOHHYIO PEIIETKY, YCIOBUS
U3Ty4YEHUS U MOTJIOMEeHUs! (POTOHOB
IIPU MEPEX0/JIe aToMa C OJHOTO YPOBHS
SHEpPrUM Ha APYTOil, coOUpaTh
AKCIEPUMEHTAJIBbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEWYATHIX,
MOJIOCATBIX U CIUIOUIHBIX CIEKTPOB
U3JTyYEHUs, TEXHUYECKHUX YCTPOKCTB,

B KOTOPBIX TPUMEHSIIOTCS U3JTYYEHUS

C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumensims ycnoBust HAOIIOAECHUS
TJIaBHBIX AUGPAKITMOHHBIX
MaKCUMYMOB IpY MaJ€HUU
MOHOXPOMAaTHYECKOIO CBETa

Ha TU(PAKIUOHHYIO PEIIETKY.
Cmpoums X0OJ1 «JTyden»

[IPU UX HOPMAJILHOM Ia/ICHUU

Ha TU(PaKINOHHYIO PEIIETKY

¥ IIOKA3bIBaTh HA HEN PA3HOCTh XO/3A.

Dopmynuposams TUNIOTEY O BUIE
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CIIEKTPOB U3JIyYEHHUS UICTOUHUKOB CBETA
Pa3HON MPUPOJIBI.

Hccnedosams ONITUYECKUE CTIEKTPHI
U3Ty4YEHUs] HCTOYHUKOB CBETa Pa3HOil
MIPUPOJIBI U UHMEPNPEMUPOBAMb
MOJTyYEHHBIE PE3YIIbTATHI.
Onpeodensme NIVHBI BOJIH U3Ty4YCHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJbTaTaM HaOIOICHUS
Tu(dPaKIIMOHHON KapTUHBI,

naBaeMon JUGPaKIIMOHHOMN PEIIeTKOM,
OIICHUBATH A0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEIIHOCTh
U3MEpPEHHOM (PU3UYECKOM

BEJTUYUHBI.

Hcnonvzosams nudpakiiMOHHYIO
perieTKy, GoHaph ¢ JTaMIOM
HaKaJMBaHUs, CBETOUOIHBIN (POHAPB,
ra3opa3psaHyIo JaMity, nuadparmy,
MEPHYIO JICHTY.

Pewams 3apaum 0 nageHnn cBeTa
Pa3IMYHOTO CIEKTPAIBHOIO COCTaBa

Ha TU(PPaKINOHHYIO PEIIETKY
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3.2.

Hccnenosanue
3aBUCHUMOCTHU
WHTEHCUBHOCTH
CBEUCHHS CBETOIMO0]1a
OT CUJIbI IPOTEKAKOIIETO
yepes HEro TokKa

(TpaKkTUKyM)

CBGTOI[I/IOI[, HNHTCHCUBHOCTD

U3Ty4YeHus1, GOTOH, SJIEKTPOH

Onepuposams nOHAMUAMU: CBETOJIUOI,
p-N-Tiepexo/i, JAEKTPOH, JIbIpKa, (hOTOH,
WHTEHCUBHOCTD U3ITy4YEHHUS.

Ymemwb 0OBIICHITH B yIPOILIEHHOM BUJIE
IIPUHLIAI IEUCTBUSA CBETOANO/A,
coOUpaTh HKCIEPUMEHTATIBLHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
CBETOAMO/IOB B OBITY M B TEXHHKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH MHTEHCUBHOCTHU
U3ITYUYEHHS CBETOANOAA OT CHITBI
POTEKAIOIIET0 Yepe3 Hero ToKa.
Hccnedoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH M3TyYCHHS CBETOANO A
OT CHJIBI TIPOTEKAIOMIETO Yepe3 HeTo
TOKA U UHMePNpemuposamay
MOJTyYCHHBIC PE3YIIbTATHI.

Cmpoumbs Tpaduk 3aBUCUMOCTH
WHTCHCHUBHOCTH M3 TYYCHHS CBETOAMOA
OT CHJIBI IPOTEKAIOLIETO Yepe3 HEero

TOKa (C y4eTOM aOCOIOTHBIX
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3.3.

Hab6monenue
N30MPaTEILHOCTH
BHYTPEHHETO
dboTtorddekra k JrHE
BOJTHBI CBETA

(MpaKkTUKyM)

CBeTono, ”THTEHCUBHOCTh
U3Ty4YeHHs], POTOH, DJIEKTPOH.
DHeprusi 1 UMIyJbC (HoToHA.
doT03QheKT. 3aKOHBI
dboTorddexra. YpaBHeHUE
OuiHmTeHa 11 hotodddekra.

«Kpacnas rpanuna» poroaddexra

MOTPEITHOCTEH H3MEPSEMBIX
(U3UYECKUX BEITMYHH).

Ipumenamo ipaBuIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIUYMH JPYT OT JIpyTra.

Onpedenamp XapakTep 3aBUCUMOCTU
WHTCHCHUBHOCTHU M3TYUCHHS CBETOANOIA
OT CHJIBI TIPOTEKAIOIETO Yepe3 HeTo
TOKa.

Hcnonvzosams CBETOINO, TIOKCMETP
(u1 cMapTPOH C TaTIYMKOM
OCBEIIEHHOCTH ), TAOOPATOPHBII OJI0K
NUTaHUs (MM UCTOYHUK TOCTOSTHHOTO
HaIPSHKCHUS, PEOCTAT U MYJIBTUMETD)
Onepuposams NOHAMUAMU. CBETOANOI,
p-N-Tiepexo/, SJAEKTPOH, JIbIpKa, (HOTOH,
WHTEHCUBHOCTD U3ITy4YCHUSI,
boTodddexT (BHEIIHUMN U BHYTPEHHUI),
($OTOTOK, «KpacHasi TPAHUIIA»
dboTodddekra.

Ymemwb 0OBSACHATH B yIIPOILICHHOM BU/JIE

MIPUHIINI JEHCTBUS CBETOIMOA,
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dbopmynupoBaTh 3aKOHBI poTordPexTa,
3aMyuChIBaTh ypaBHEHUE DUHINITEHHA
s hotorddexra u popmyy

VIS «KpacHOM rpaHuiby GoTodddexTa,
coOHpaTh HIKCIIEPUMEHTATIbHYIO
YCTaHOBKY.

Ipugooums npumepvl IPUMEHEHUS
CBETOAMO/IOB B OBITY M B TEXHHKE.
Ipumenams 3axonbl porodPdexra,
ypaBHEHHE DUHILITEHHA

st hoToapdexra, popmyiry

JUTSI «KpacHOM TpaHuiibl hotodddekra.
Dopmynuposams TUNIOTEY

00 yCITOBUSX BO3SHUKHOBEHUS
BHyTpeHHero (oTodddexTa

IIPY TTaJICHUH HA CBETOMO]T CBETOBBIX
BOJIH Pa3HOM JIJIMHBI.

Hccneoosamy siBneHne BOSHUKHOBEHHUS
¢doTOTOKA B OCBEIIAEMOM CBETOIUO/IC,
W3Y4YUB 3aBUCUMOCTH CHJIBI (JOTOTOKA
B OCBEILIAEMOM CBETOAHO/IE

OT HAIIPSAXKCHUA Ha APYTOM CBCTOAMUOL,
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BBITIOJTHSIOIIEM POJIb ICTOYHHUKA CBETA
U UHmMepnpemupos8ams MOITy4CHHbIC
pEe3yIbTaThI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BOBHUKAET TOJILKO MTPU OCBEIICHUHT
€ro CBETOJIMOJIOM C JUIMHOU BOJIHBI,
MEHBIIIEN WJIM PABHOM JIJIMHE BOJIHBI,
Ha KOTOPYIO pACCYMTaH OCBEIIACMBIN
CBETOJIMO/).

Hcnonvzosams CBETOIUOBI Pa3HBIX
I[BETOB (KpacCHBIE, 3€JICHBIE U CHHUE),
J1a00paTOPHBIN OJIOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTodPdext

Wroro no pazuemny 5
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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