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MNOACHUTEJBHASA 3AIINCKA

Hactosmas pabodast mporpaMMa Kypca BHEYPOUHOU JeATeIbHOCTH «OCHOBBI
(bU3UYECKOT0 dKCIIEPUMEHTa (J1ajiee — mporpamMma) pa3padboTaHa B COOTBETCTBHH C
TpeOboBaHUsIMU (hellepalbHOrO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa
cpensero odmiero oopazoBanust (nanee — @I'OC COO) [1, 2] u HampaBieHa Ha
opranu3aiuio oOyueHuss B (PU3MKO-MaTEMaTHUYECKOM Mpo(duie B COOTBETCTBUU C
TpeOoBaHUsIMU (enepanbHOi  00pa30BaTeNbHOM MpPOrpaMMbl CpEeIHEro OOIIEeTo
obpazoBanus (OOIT COO) [3].

Peanusanus nporpaMMbl MOXKET COAECHCTBOBATH JAOCTHXKEHUIO O0yUYaIOIIUMUCS
IIaHUPYeMbIX  pe3ysbTaToB  ocBoeHusas DOII COO, pa3BUTHIO JUYHOCTH
oOyyaromuxcsi, (HOPMUPOBAHUIO M YAOBJICTBOPEHUIO HX COLUAIBHO 3HAUYUMBIX
MHTEPECOB M MOTPEOHOCTEH, caMmopeanu3aluu OOydyaroluxcs 4epe3 ydyacTue BO
BHEYpPOUHOI JesATenbHOCTH. OAHON M3 BO3MOXKHBIX (OPM pealiv3allid IPOrpaMMBbl
ABIgeTCS  KpyXok. IlporpamMma MoOXeT peanu30BBIBATBCS — 0Opa30BaTEIbHON
OpraHu3alMeil CcamMOCTOATENbHO JHOO HAa OCHOBE B3aMMOJCHCTBUS C JAPYTUMH
OpraHu3alUsIMH, OCYIIECTBISIIOIIMMU 00pa30BaTEIbHYIO ACSTEIbHOCTb.

[IporpaMmMa Kypca BHEYpOUHOH JeATeNbHOCTH «OCHOBBI (U3UYECKOTO
DKCIEPUMEHTa» NpeaHa3HadeHa s peann3annu B 10—11 knaccax n HampaBiieHa Ha
JIOCTHKEHHE COOTBETCTBYIOIIMX PE3yIbTaTOB, CHOPMYIUPOBAHHBIX B (eaepanibHOI
paboueit mporpaMme 1o yueOHomy npeamety «Puznkay (yriayOJeHHbIN YPOBEHB).

[Tpu u3yyenun UKk Ha yriiyOJEHHOM YpPOBHE pealln3alys 3TUX HPUHIUIIOB
0asupyercs Ha HCMOJIb30BAHMM CAMOCTOSITEIBHOIO YYEHHYECKOTO AKCIIEPUMEHTA,
BKJIIOYAIOIIETO, B TOM 4Hclie, paboThl ¢u3nueckoro mpaktukyma. [lpu stom mnoa
paboTamMH MpakTUKymMa IOHHUMAeTCs CaMOCTOSITENIbHOE HCCIIeI0BaHUE, KOTOpPOe
MIPOBOJIUTCSL 1O PYKOBOJACTBY CBEPHYTOTO, OOOOIIEHHOTO BHIa 0€3 MOIIaroBOM
MHCTPYKIMU. B pe3ynbrare obecneunBaeTcsi OBIaIeHHEe 00Y4YalOIUMUCS YMEHUSIMU
MIPOBONUTH MPSIMBbIE W KOCBEHHBIC M3MEPEHUS, UCCIIEIOBATh B3aUMHBIC 3aBUCUMOCTH
IBYX (PU3NYECKUX BEJIMYMH U OCYIIECTBISATH IMMOCTAHOBKY OIBITOB IO IMPOBEpPKE
NpEJIOKEHHBIX TUIIOTE3. Bece 3TO crnocoOCTBYET MOCTHKEHUIO OJHON M3 OCHOBHBIX
neneil uyueHus (U3MKA Ha YPOBHE CpPEAHEro OO0IIero oOpa3oBaHUs — OBJIAJACHHUIO
OOyYaIOIIMMHUCS METOJJaMU  CaMOCTOSITEIBHOTO IJIAHUPOBAHUS U TPOBEJICHUSA
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GU3MYECKUX  OKCIIEPMMEHTOB, aHAW3a W  WHTEpHperanud  WHGOpPMAIHH,
OTIpEIeTICHUS TOCTOBEPHOCTH TIOyUYEHHOTO PE3yJIbTaTa.

AKTYanbHOCTh peaU3alii JAaHHOW MPOTPaMMBI OIPEACNSICTCS TeM, 4TO €€
OCBOGHHUE IO3BOJISIET OOYYAIONUMCSl Ha TPAKTHKE O3HAKOMHUTBHCS C Pa3TMYHBIMU
(GU3HYECKUMHU  SBIICHUSIMH, JIKCIEPUMEHTAIBHO H3YYUTHh pa3IudHble (pu3mdeckue
3aKOHOMEPHOCTH, YTIyOUTh CBOM TEOPETHYECKHE 3HAHUS, PAa3BUTh HUMEIOIUECT U
IpUOOpPECTH HOBBIE MPAKTHUYECKHE YMEHHUS W HABBIKM B 00JAcCTH IJIAaHHPOBAHMUS,
MOATOTOBKH, IPOBEICHUS, aHATN3a U HHTEPIpETANH (PU3NIECKOTO IKCIIEPUMEHTA.

[Iporpamma naet oOyd4arOIIMMCST BO3MOKHOCTH MPUOOPECTH MPAKTHUECKHI
OTBIT PAabOTHI ¢ TAOOPATOPHBIM 00OPYIOBAHHEM, OBJIAJIETh KOHKPETHBIMH TIPUEMAMHU
UCCIIEIOBATENILCKON  NIEATEIBHOCTH HAYMHAIONIETO  (PHU3MKa-IKCIIEPUMEHTATOPa,
chopMHPOBATH HaBBIKKM OLIEHKHU MOTPEIIHOCTEN PEe3yJIbTaTOB U3MEPEHUS (PHU3UUECKUX
BenuuuH. Peanuzamnusi mporpaMmbl  co3faeT yCiaoBHS i (GOPMHUPOBAHUS Y
OOyJaroIMXxcss HECTAaHIAPTHOTO KPEATHBHOTO MBINIJICHUS, COJIECHCTBYET Pa3BUTHIO
WHIUBUIYATBHOCTH  CYXKIEHWW,  (OPMHPOBAHHUIO  KYJBTYPhl  OOOCHOBaHUS
COOCTBEHHOT'O MHEHHSI 1 CBOOO/IBI €r0 BEIPAKCHHSI.

[Iporpamma mokeT ObITH BOCTpeOOBaHa OOYYAIONIUMUCS, KOTOPHIE HUMEIOT
WHTEpPEC W MOTHBAIMIO K YIIyOJCHHOMY W3YYCHHIO (U3UKA W MaTEMAaTHKH,
TOTOBATCS K yYacTHIO B OJIMMITMANIAX IIKOJLHUKOB MO (pH3WKE, B paMKaX KOTOPBIX
MPETYCMOTPEH MPAKTHUSCKHUH TYP.

[Iporpamma mpecienyeT He TOIBKO 0Opa3oBaTeNbHBIE, HO U BOCIUTATEILHBIC
eI, TIOCKOJBbKY COOTBETCTBYET HJe€€ OKOJOTH3allMd W HJee MPHUKIAJTHOM
HaIPaBJICHHOCTH, KOTOpbIC, B YHCIIC APYTHX HACH, IMOJIOKEHBI B OCHOBY Kypca

¢busuku, nzydaemoro Ha crynenu COOQO.

BapuanTsl peanu3anuu nporpaMmmsl 4 ()OpPMbI IPOBEACHUS 3AHATHI

Peanuzamuss mnporpamMMmbl  MpeArojaraeT CouyeTaHHe Ppa3IuyHbIX  (opM
IpyNnIoBoil paboThl (CiayllaHue JEKIUM, TUCKYCCHS, MOHTaX 3KCHEPUMEHTAIbHbBIX
YCTAaHOBOK,  MpoBelAeHUE  (U3MYECKUX  HM3MEPEHUl  MOoJ  PYKOBOJCTBOM
npenojaBatesis) U UHAUBUIyaIbHON paOOThI (BBIOJHEHUE CAMOCTOSATEIIBHBIX paboT
U paboT MpakTUKymMa, 0OpabOTKa M WHTEpIpeTanus pe3yibTaToB (HU3HMUECKUX
u3Mmepenuil). HMcmonb3oBanue Takux ¢GopM pabOThl TOMOTaeT pa3BUBATh Y
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0o0y4aromuxcs, ¢ OJHOM CTOPOHBI, HABBIKM BOCHPUITHS HOBOW HMH(OpPMAIMH TpU
paznuyHbIX  (opmax ee Mmnojayd, a C JAPYrod CTOPOHbI — aKTHBHOCT,
CaMOCTOATENILHOCTh M TBOpYECKOE Hayano. B 1enoM peanmuzanus JaHHOM
pPOrpaMMbl JIOJDKHA TOJOKUTEIBLHO CKa3bIBaThCSl KAaK HA aKTyaldu3allud 3HAHUH,
YyMEHHM ¥ HaBBIKOB OOydYalOIIMXCS B paMKax UX MpeanpodeccnoHaibHOMl
TEXHOJIOTHUECKOH (MHKEHEPHOH) MOATOTOBKH, TaK U HA COLIMATIbHOM (DOPMHUPOBAHUH
JUYHOCTH 00YJarOITHXCS.

[Iporpamma kypca paccuutaHa Ha 68 dacoB, B paMKaX KOTOPBIX
MPEeAyCMOTPEHbI Takue (PopMbl padOT, Kak JICKIHH, CaMOCTOSITEIbHBIE PabOThl U
paboThl mpakTMKymMa. B Xoxe caMOCTOSTENbHBIX paldoT oOyvaromuecs Ioj
KOHTPOJIEM  MPENoJaBaTesl  3aKpelUIIOT  HOBbIE  3HAaHUA,  OTPa0daThIBAIOT
ONpe/eNiCHHbIE YMEHUS U HaBblKM. PaboOThl NpakTHUKyMa MOApPa3yMEBaOT
CaMOCTOATENIHOE pelIeHUuEe OOYYAIOIMIMMUCS JKCIEPUMEHTANBHBIX (U3HUUYECKUX
3amay. TemMartuka paOOT MpaKTHKymMa U MOPSAJOK UX CJIEIOBAHHUS COOTBETCTBYIOT
CTPYKTYpE TEMAaTHYECKOI'0 IUIAHMPOBAaHUA (pelrepalibHOM pabodeil mporpammsl IO
yueOHOMY npeamery «DPusnkay (yriyOJeHHbI YPOBEHb).

[TporpaMMa paccunTaHa Ha peaiv3alMio B TeUEeHUE ABYX JeT oOyueHuss B 10—
11 kiaccax mpu NpOBEIEHUHU 3aHITHI OJIMH pa3 B HEAEN0 00beMOM | yac Kaxioe.
[To ycMoTpeHHIO yuuTens MOPAIOK CIEJOBaHMS 3aHATHM MOXET ObITh M3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKITIOUEHBI.

JlomyckaeTcs peajan3anus 4aCTd IpOorpaMMbl B TEYEHUE OJHOTO yueOHOro roja
— 11t oOy4aromuxcs Toiabko 10-ro wim tonbko 11-ro knacca. O1HAaKO B 3TOM cllydae
npu pabdore ¢ obOydarouumucs 11-ro kiacca peKOMEHAYeTCs HaUMHATh U3JIOKEHUE
yueOHOro Marepuaja C TPOBEACHMUS 3aHATHI, HAMpPaBICHHBIX HA OCBOCHHE
OOyYarOIIMMHUCS OCHOBHBIX TIPUEMOB M METOAOB OOpabOTKH pE3yNbTaTOB
bu3MUecKuX U3MEpPEeHUM W OUEHKH morpemHocted. g 3toro pekomenayercs: 1)
npoBectu B kjacce 3aHsATust Ne 1, Ne 3 u Ne 5 u3 nporpammel 10-ro kinacca; 2) 3a1ath
Ha JioM BbInojiHeHue 3aganuii Noe 2, Ne 4 y Ne 6 u3 nmporpammel 10-ro kiacca; 3) B
JajdpHEeWIleM clefaoBaTh mnporpamme ll-ro kiacca, HUCKJIIOYUMB U3 Hee, MO

YCMOTPEHUIO YUUTEINsI, Kakue-mu0o Tpu 3ausatus (Hampumep, Ne 16, Ne 17, No 18).



Bo3moxxHO Takke ocBoeHue oOywarommmucs l1-ro kmacca mosiHOR
IpOrpaMMBbl TIPU YCJIOBHM TPOBEACHMSI 3aHATUHN JIBa pa3a B HEJENI0 00beMOM 2 Jaca
KaX70€.

Psn paGor mpakthkyma (Ha YCMOTpPEHHUE YUMTENs) MOXET OBITh 3a/1aH
oOyJaromuMcsi Ha JIOM IS CaMOCTOSTEIHHOTO BBITIONHEHHUS C IOCIETYIOIIIM

KOHTPOJIEM U 06CY)KI[CHI/IGM IMOJTYUYCHHBIX PC3YJIbTATOB.

B3aumocssass ¢ penepaabHoii padoyeil MporpaMMoii BOCIMTAHUS

[Iporpamma pazpaboTaHa ¢ y4eTOM pekoMmeHJanuil (eaepanbHOl padoueit
porpamMMbl BOCIIUTaHUA. B 4aCTHOCTH, OHA YUUTHIBAET MCHUXOJOTO-MEAArOTMYECKUE
OCOOEHHOCTH COOTBETCTBYIOUIEH BO3PACTHOM KATETOPUH O0YUYaIOIIUXCS.

[TporpaMMa COOTBETCTBYET TAaKUM II€JIIM BOCHUTAHUA OOY4YarOIIMXCS, Kak
pa3BUTHE JIMYHOCTH, CO3[JaHUE YCIOBUHI I CAaMOOTIPEIETICHUS U COLIMATTU3AIIIH.

[IporpaMma COAEMCTBYET pEUICHUIO CHEAYIOMIMX 334a4  BOCIHUTAHHUS
oOy4JaronMxcs: YCBOEHUE 3HAHUM, HOPM, JIyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH,
TpaJUIINKI, KOTOPBIE BRIPA0OTAIO POCCUICKOE 00IIECTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHWH K OSTUM  HOpPMaM, LIEHHOCTSM; HpHOOpeTeHue
COOTBETCTBYIOILIETO A3TUM HOpPMaM, LEHHOCTAM, TPAJULHUSIM COLUUOKYJIbTYPHOIO
OMbITa TIOBENIEHUS, OOIIEHHUS, MEKINYHOCTHBIX W COIMAIBHBIX OTHOIIEHUH,
NPUMEHEHHUS MOJIyYeHHbIX 3HAHUN; TOCTUKEHUE JINYHOCTHBIX PE3YyIbTaTOB OCBOCHMUS
o0111e00pa3oBaTesibHOM nMporpammel o gusnke B cootBeTcTBUU ¢ DI'OC COO.

[IporpaMma  COOTBETCTBYET  CIEAYIOIIMM  OCHOBHBIM  HAIpPaBJICHUAM
BOCIIUTAHUS.

1) TpynoBoe BoCIUTaHWE — BOCITUTAHUE YBAKCHHS K TPYIY, TPYISIIAMCS,
pesynbrataM Tpyna (CBOEro W Jpyrux JIoJel), OpHEHTAIus Ha TPYIOBYIO
NeATeIbHOCTh, TOJydeHue mnpodeccud, JTUIYHOCTHOE CaMOBBIPAKECHHE B
MPOJYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyJA€ B POCCHICKOM O0OIIecTBe,
JTOCTIDKCHHE BBIIAIONINXCS PE3YNIbTaTOB B  NPO(PECCHOHATBLHON JIeATEILHOCTH.
[leneBbIMU OpUEHTHpAMU SIBIAIOTCS: (HOPMUPOBAHHE OCO3HAHHOW TOTOBHOCTH K
MOJIYYCHHUIO MPOGECCHOHAIBHOTO 00pa30BaHWs, HEMPEPHIBHOMY OOpa30BaHUIO B
TEYCHHE XHU3HU KaK YCIOBHIO YCIEIIHOW NpodecCHOHANBHON W OOIIeCTBEHHOU

ACATCIBHOCTH, ITOHMMAaHHC CHCHI/I(bI/IKI/I CaMOO6p330BaHI/I}I u HpO(I)GCCHOHaJIBHOP’I
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CaMOIIOATOTOBKM B  WH(OPMALMOHHOM  BBICOKOTEXHOJOTMYECKOM  OOILECTBE,
TOTOBHOCTU YYHUTHCSI U TPYIUTHCS B COBPEMEHHOM OOIIECTBE; OPUECHTHPOBAHHOCTH
Ha OCO3HAHHBIA BBIOOp cdepbl MPOPECCHOHATBHON TPYNOBOM JEATEIBHOCTH B
POCCHUICKOM OOILECTBE C YUETOM JIMYHBIX KU3HEHHBIX IJIAHOB, IOTPEOHOCTEN CBOEH
ceMbH, 00IIIeCTBa.

2) OKOJOru4eckoe BOCIHUTaHHE — (OPMHUPOBAHHE  SKOJIOTMUECKOM
KYJIBTYpbI, OTBETCTBEHHOT'0, OEPEKHOT0 OTHOLIEHUS K IPUPOJIE, OKPYXKAIOIIeH cpene
Ha OCHOBE POCCHUHCKHMX TPaJAMLMOHHBIX TYyXOBHBIX LIEHHOCTEW, HABBIKOB OXpaHBbI,
3alUThl, BOCCTAHOBJICHUSI MPUPOJIBI, OKpYXaromie cpeasl. LleneBsiM opueHTHPOM
SBIISIETCS. OCO3HAHHWE HEOOXOMUMOCTH TPUMEHEHHsI 3HAHHUS ECTECTBEHHBIX U
COLIMAJbHBIX HAyK JJIsi pasyMHOT0, OEpexIIMBOrO MPUPOIOIOIb30BAHUS B OBITY,
OOIIECTBEHHOM ITPOCTPAHCTBE.

3)  LeHHOoCTH HAy4yHOTO MO3HAHUS — BOCIIUTAHUE CTPEMJICHUS K ITO3HAHUIO
ce0s 1 IPYTuX JtoJIed, IPUPOJIBI M OOIIECTBA, K TOMYyUYEHHUIO 3HAHHM, KAYeCTBEHHOTO
00pa30BaHMsI C y4ETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMU SIBISIFOTCS: (OPMHUPOBAHUE JIEATENBHO BBIPAXKEHHOIO
[I03HABaTEJIILHOTO HHTEpeca B 00acTH (U3MKKM C YYETOM CBOMUX HHTEPECOB,
CIIOCOOHOCTEM, JOCTUKEHUI; MOJyYeHUE MPEACTaBICHUII O COBPEMEHHOW Hay4dHOUH
KapTUHE MHpa, O JOCTIKEHUSAX HAyKU W TEXHUKHU, O 3HAUEHUU HAYKU B KU3HU
poccuiickoro ofmiectsa, o0ecrnedeHun ero 0e30MacHOCTH; MPUOOpEeTEeHNE HaBBIKOB
KPUTHYECKOTO MBIIUICHUS, OINpEAeNeHUs] TOCTOBEPHONW HaydHOW HH(pOpMAIMH U
KPUTHUKMA AaHTUHAYYHBIX TPEACTABICHUI; pa3BUTHE M TPUMEHEHHE HAaBBIKOB
HAOJIO/ICHUS, HAKOIUICHUS W CHUCTEeMaTH3aluuu (PaKTOB, OCMBICICHMS OIbITa B

CCTeCTBeHHO-HaquOﬁ 001acTn ITIO3HaHUA, HUCCIEeO0BATEILCKOM JICITEIbHOCTH.

Oco0eHHoCTH Pa0OTHI YYUTEJIA MO POrPaMme

[Ipu peanmzanuu JaHHOW TTPOTrpaMMBbl 3ajlaya YUYUTEJIsSE COCTOUT B TOM, YTOOBI
CO3/aTh YCJIOBUS JJISI YCBOCHHS 00YJaIONUMUCS HOBBIX 3HAHUHM, TPUOOPETECHUS UMHU
HOBBIX YMEHHMH M 3aKpeIUICHUs HaBBIKOB, HEOOXOIWMBIX  JJIi TPOBEACHUS
(bU3MYEeCKUX SKCIIEPUMEHTOB U aHAJIN3a MOJIYYCHHBIX PE3yJIbTaTOB.

Jlns pemieHust 3TOM 3adadyd HEOOXOAUMO HaidMuue B KaOuHeTe (U3UKHU

00OpyIOBaHUs, KOMILIEKTYIOIIUX M PACXOJHBIX MaTepuasoB, TPeOYIOIIUXCS AJis
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MPOBEICHHUSI  CAMOCTOSATENBHBIX pabdoT ® paboTr mpakTukyma. [lepedeHp
npemiaraeMeix  paboT chOpMHpOBaH TakWMM 00pa3oM, YTO TOATOTOBKA K WX
MPOBEICHUIO HE JIOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyIHEHUM — BCE
HE0OX0AMMOe JUIsl peaju3allid MporpamMMbl, Kak MpaBWiIo, JUOO HaXOAUTCS B
KabuHeTe (PU3UKH, TUOO0 JOCTYITHO B IOBCETHEBHOM OBITOBOM OOHUXO/IE.

[lepen HauanoM 3aHATHNA YYHATEITIO PEKOMEHIYETCS  CaMOCTOSATEIHHO
BBINIOJIHUTh BCE TEOPETUYECKHUE 3a/IaHUsl, CaMOCTOSITENIbHbIE pabOThl M PabOThI
MPaKTUKyMa, KOTOPbIE JOHKHBI OyIyT BRIMOJIHATH 00ydaroumecs. IT0 AaCT YUUTEIIO
BO3MOXKHOCTh HE TOJIBKO BBISBHTH BO3MOJKHBIE TEXHHYECKHE MPOOJIEMBI, HO H
MOJIYYNTh KOHTPOJIBHBIE PE3YNbTaThl HM3MEPEHUH U HMX O00pabOTKH, KOTOPHIC
MOHANOO0SATCA U1 JalIbHEWIEed TMPOBEPKU NPABUIBHOCTH BBITIOJIHEHHUS] pPadboT
00y4Yaromm1uMucH.

[TockonbKy OJHMM U3 TJIABHBIX PE3YJIbTaTOB pPAaOOThI YUYUTENS B pPaMKax
BHECYPOUYHOU JIEATEIIEHOCTH SIBJISICTCS TUIHOCTHOE Pa3BUTHE 00YJAIOIITUXCS, YIUTEITIO
PEKOMEHyeTCsl TIPH MPOBEACHUM 3aHATHH MO MPOTpaMMe aKTUBHO y4acTBOBAaTh B
NEATETLHOCTH  OOYYalolMXCsl,  KOHTPOJIMPOBATH  XOJ  BBIMOJHEHUS  UMU
DKCIIEPUMEHTAJILHON paboOThl, HAMpPaBISATh M KOPPEKTUPOBATh WX JIEUCTBUS,
CBOCBPEMEHHO  yKa3blBaTh HAa OIMMUOKA ©  HEMOYETHl, IOJCKA3hIBaTh M
JEMOHCTPUPOBATh TPABUJIIBHBIE CHOCOOBI BBIMOJHEHHUS TPAKTHUYECKOW paboTHhl,
o0CyX/1aTh IPUYMHBI U BO3MOKHBIC TIOCIICJICTBUS JOMMyCKaeMbIX omMOOK. Bo Bpems
3aHSATUN HEO00XO0IUMO NOJ/IeP>KUBATh n00poKeTaTETHHYIO atMocdepy
COTPYIHUYECTBA.

Yyutenro ciaeayeT  yYUThIBaTh, 4YTO JIOTMKA OCBOCHHUS  IPOTPAMMBI
MpeanojaraeT MocjieIoBaTeIbHOe M3YUYCHHE MaTepualia — CHavajla oO0ydJaromuecs
JOJDKHBI OCBOUTH 0a30BbIE MPUEMBI M METOJIBI MPOBEACHUS (DU3UUCCKUX U3MEPECHHM
1 00pabOTKH TMOJydaeMbIX pe3yIbTaTOB, a YKE 3aTeM NMPUMEHATh UX Ha TPAKTHKE I10
CXEME «OT MPOCTOTO K CIOKHOMY». [loToMy IpuMepHas cxema POBEICHHS 3aHITHHA
0 MPOTPaMME MOXKET OBITh CJICTYIOICH:

1) 00BSICHEHHE TEOPETUYECKOTO MaTepuaa 1o TemMe;

2) MOJATOTOBKA K BBIMOJHEHUIO CaMOCTOSITENIbHOW pPaOOThl MM pabOThI
MpaKTUKyMa — OOCYXKJIEHHE 3aJlaHus, YCTPONCTBA AKCIEPUMEHTAIBLHON YCTAaHOBKH,
HEOOXOJMMOTO0 TEOPETHYECKOr0 MaTepuaia, TPHEMOB © METOJOB MPSIMBIX
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HKCIIEPUMEHTAIBHBIX U3MEPEHH, ClIOCO00B UX 00pabOTKM U OLIEHKH MOTPEUIHOCTEN
W3MEPEHNM;

3) IIPOBEICHHE CaMOCTOATENbHON padboThl WM PabOThl MNPAKTUKYMA,
KOHTPOJIb TPaBUIBHOCTH MPOBEACHUS U3MEPEHUI;

4) 00pa0oTKa IMOJIyYEHHBIX OKCIIEPUMEHTAJIBHBIX JIAHHBIX, OILIEHKa
MOTPEIIHOCTEM;

5) oOCyXJIeHHE pE3yIbTAaTOB 00paboTku MOJTYYEHHBIX
HKCIIEPUMEHTAJIbHBIX JAaHHBIX U MPOBEPKA UX MPABUIBHOCTH.

B cinydae HeXBAaTKM BpPEMEHM Ha peaM3alMI0 B Kiacce MyHKTa 4 JaHHOU
CXEMbl PEKOMEHAYETCSA MPEMJIOKHUTh 00YYaOIMMCS BBIIIOJIHUTh COOTBETCTBYIOIIHE
JNEUCTBUS JI0Ma, a MYHKT S5 peanu30BaTh B Hadalle CIEAYIOLIEro 3aHsATHs, JIUO0
OpPOBECTH  HEOOXOAuUMBIE  OOCYX JAE€HHd C  OOyyarolUMHUCS B  TOpSJIKE

WHIUBUYATbHON paOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTU «OCHOBBI
®U3NYECKOT'O DKCHEPUMEHTA (®U3UKO-MATEMATHUYECKHUI
HPO®UJIb)»

10 KITACC

3ansiTue 1. [lorpemiHOCTH B IKCIIEPUMEHTE

Jekuyua «llorpemHocTH TpsMBIX U3MepeHui». OOcyxnaerca mnpupoaa
BO3HUKHOBEHUS IMOIPEIIHOCTEN, METOIBI X MUHUMU3ALMHU U OLICHKH.

Jekyus «IlorpemHOCTH KOCBEHHBIX M3MepeHUi». OOCYKIaroTcsl METOAbl U
IIPUEMBl  OLEHKM INOTPEIIHOCTEM KOCBEHHBIX M3MEpeHun. Hcnoav3yemvie

mamepuanvl: [4], 4acTsb 1.

3ansaTue 2. OueHKa NorpemHocTeil NPIMbIX U KOCBEHHbIX H3MepeHUi
Camocmoamenvnan pavboma «OUeHKA MOTPEIIHOCTEN KOCBEHHBIX NU3MEPEHUN

II0 pe3yJIbTaTaM MPSMBIX U3MEPEHUIN.

3ansaTne 3. Ycpennenue U3MepeHHuil. Cayuaiinas
norpemHoctTh. KunemaTnueckune n3mepeHus

Jexuyusa «CnyyaliHble IOTPEMIHOCTH». B COOTBETCTBHM C YPOBHEM MOATOTOBKH
0Oy4YaromMXxcst ¥ JOCTYIHBIM 000pYIOBAHUEM MOKET ObITh IPOBEACHA OJIHA U3 JBYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3adanue. OrmpenenuTe C MaKCUMAJIbHOH TOYHOCTBIO CPEIHIOI0 CKOPOCTH
JIBMKCHHSI 3EPHBIIIKA MIIIEHa B OyTHUIKE C BOJOM.

Obopyoosanue. 1lmeHo, HaNOJHEHHAs BOJOM TIUIACTUKOBas OyThUIKA €
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, TUHEHKA.

Kpamxoe onucanue pewenus. IIpoBOOUTCA cepusi DKCIEPUMEHTOB IO
U3MEPEHHIO C MTOMOLIBIO CEKYHAOMEpa BPEMEHU MPOXO0KIACHUS 3€PHBILIKOM IIICHA B
TOJIILIE BOJbI HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSIHUS BJIOJIb BEPTUKAJU.
Brerancnsiercss cpemHee BpeMsl  IBWOKCHHsI 3epeH. PaccumThiBaeTCS  CpemHss

YCTaHOBHUBHIAACA CKOPOCTL 3TOT'O ABUKCHU . OHCHI/IBaCTCH MMOTPCIIHOCTD.
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Onucanue cxodxceil pabomvl NPAKMUKYMA: BCEPOCCHICKAs OJIMMIIMAIA
HIKOJIbHUKOB IO (pM3UKE, pernoHalbHbIi 3Tan 2023 1., 3a1aya «[1imeHo u BI3KOCTb

[9, 10].
Ilpakmuxym Ne 2

3adanue. Cobepure yCTAaHOBKY IJIsl 3allyCKa IIapHKa B IOJET C HEKOTOPOU
BBICOTHI C (PUKCHpPOBAaHHOW TOPH3OHTAIBHONW HavyallbHOM ckopocThio. Hccnenmyiite
3aBUCUMOCTh BEPTHKAJIbHOM M TOPU30HTAIIBHOM KOOPIMHAT LIApHKA MpPH IOJIETE.
Onpenenure CKOPOCTh MIAPHKA B HAYaJI€ MOJIETA.

Obopyoosanue. CTallbHOW  IIAPUK, IYCKOBOE  YCTPOMCTBO  (OTPE30K
ATFOMHUHHUEBOTO TIPO(GUIIs, MArHUT HEOJMMOBBIN, IBa CTAIBHBIX IIApUKa), IITATHB C
JanKo U My(QTOMH, MaJIIpHBINA CKOTY, pyJIeTKa, KONMPOBajibHas Oymara.

Kpamkoe onucanue pewenus. OcymecTBisiercs cOOpka MyCKOBOM YCTaHOBKHU.
[TpoBoauTCA cepusi SKCHEPUMEHTOB IO 3allyCKy IIapuKa B MOJET U HU3MEPEHMIO
KOOpJIMHAT MaJeHUs apuKa OTHOCUTEIBHO TOUKU cOpoca. [1o momydyeHHbIM JaHHBIM
paccUMTHIBACTCS] HaYaJIbHAsl CKOPOCTh MOJIETa HIapuKa.

Onucanue cxoofcell pabomel NPAKMUKYMA. MEXIyHApOAHAas OJIMMIIMAAA IO

sKcriepuMeHTanbHoi gusnke 2021 r., 3anaya «Ilymka» [11].

3ansaTue 4. [Ipocreiimme reoMeTpu4ecKue M3MepPeHUs!

Ipakmukym

3aoanue. OnpenenuTe ¢ MaKCUMAJILHONW TOYHOCTHIO TOJIIMHY MPOBOJOKH U
BHEIITHUN TUaMETP UTJIbI, TUIOMAAh HAPUCOBAHHOM Ha JUCTe OymMaru Qurypsl, 00bem
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopyoosanue. 1lpoBojioka, urjia OT MmIpUIla (CO CTOYEHHBIM OCTPHUEM),
n300paxkeHne (GUrypbl CI0XHOW (OpMBI Ha Pa3IMHOBAHHOW KBajpaTamu Oymare,
JIEPEBSIHHBIN OpPYCOK, JINHEHKA, IITaHT€HIIUPKYJIb.

Kpamxoe onucanue pewenus. IIpoBoaarcs U3MEpEeHHs TONILMHBI MPOBOJIOKH
METOJIOM psAoB. [IpoBoAUTCS M3MepeHUe AMaMeTpa UTIIbI METOAOM MPOKATHIBAHUSI.
[TpoBoauTCs M3MepeHue TUIoaau GUTYPBl METOIOM MOJICYeTa TUIOMIAIU M0 KIETKaM
CETKU M3BeCTHOTO Tiara. [IpoBonutcs usmepeHue radapuToB OpycKa W BHIYMCIICHHE
ero obbema. OneHUBAeTCs TMOTPEHIHOCTh HM3MEPEHHbIX Benu4uH. [IpoBoauTcs

IMPOBCPKaA MMPAaBUJIBbHOCTHU UBMCPCHUA ANaMETPaA HUIJIbI C ITIOMOIIBIO ITAHT CHIUPKYJIIA.
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3anarue S. I'paduku >KCHepUMEHTAJNBHBIX 3aBucuMoOcTeil. I'papuueckas
00padoTKa TaHHBIX
Jexkuyua «Odopmiienne TpadUKOB OSKCIEPUMEHTAIBHBIX  3aBHUCHUMOCTEH.

['paduyeckas 0OpaboTKa TaHHBIXY.
OOcyxmaloTcs OCHOBHBIE TMpaBuia OdopMieHHsS TpaUKOB 3aBUCUMOCTEH

(bu3MYeCcKUX BEJIMYUH APYT OT ApYyTa.
Camocmosamenwvnaa paooma «lloctpoeHue rpaduKkoB B COOTBETCTBUH C
M3YYEHHBIMU MPABUJIAMHU C UCIIOJIb30BAHUEM TOTOBBIX TAOJHI] C JTAHHBIMMI.
Hcnonvzyemvie mamepuanvi: MeTONWYECKHE pekomeHaauunu LleHTpanbHOit
IPEIMETHO-METOIMYECKON KOMHCCHH IO OLICHMBaHUIO OQOpMIICHUS I'paQUKOB Ha

MPaKTUYECKUX Typax BCEPOCCUUCKON OMMMIINAAbI IIKOJIBHUKOB 10 Pu3uke [12].

3ansaTue 6. O0padoTka HEJUMHEHHBIX 3aBUCUMOCTEN: JHMHeapu3auus, MOACYET
IJIOLIA/IM MO TPa)MKOM, NOCTPOEHHE KAaCATEJbHBIX K rpauKy

Jexkuusa «JluHeapuszanys OSKCIEPUMEHTANBHBIX 3aBUCUMOCTEH W JIPYTHE
rpaduueckue crnocoobl 00pabOTKU JAHHBIX).

OOcyxnaercs  MeTOJ  3aMeHbl  I[EPEeMEHHBbIX  MpU  JIMHEapUu3aluu
HKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN. OOcyxknaercsd (pU3MUECKU CMBICH IJIOLIAAN

1o rpa)uKoM U yriaoBoro ko3 QpuuueHTa KacateabHOl K rpaduky.

3ansairne 7. M3mepeHue 3aBHCHMMOCTHM KOOPAMHATHI TPAaHULBI  00J1aCTH
HAMOKAHUS OT BpeMeHU. JInHeapuzanusi 3aBUCUMOCTH

Ipakmukym

3aoanue. BeipexbTe U3 OymMakHOU candeTku JieHTy JyHoN 30 cM U HPUHON
2-3 cMm. OmyctuTe KoHel OyMa)XHOW JIGHThI B BOJY U BKJIIOUHUTE CEKYHJIOMED.
N3yunTe 3aBUCUMOCTh KOOPJIMHATHI IPaHULBI 00JIaCTH, NMPOIMUTABIIECHCS BOJOM, OT
BPEMEHHU.
Onpenenure XapakTep TOW 3aBUCUMOCTH.

Obopyoosanue. Cekynmomep, OymMaxkabie candeTku, pyjaeTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCS OIBIT IO HW3YYECHHUIO [IBHXKCHUS

IpaHuIbl HAMOKaHUA OyMaXkHOH canderku. VMcnonb3yercs 3aMmeHa NEPEMEHHBIX IS
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JUHEapu3alid 3aBUCUMOCTH M TIOCTPOSHUS JUHEHHOTO Tpaduka, KOTOPHI
BITOCJICJICTBUH TTO3BOJISIET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.
Onucanue cxooiceti pabomoel npakmuxyma. [5], 3amaua Ne 32 «Hamokanue

TKaHN».

3ansTue 8. U3yyenue ynpyroro rucrepesuca

Ilpakmukym

3aoanue. 3akpenure C MOMOIIBIO 3aXHMa JUHEHKY Ha crose. IIponenbpre
JYXKKY 3aKHMa B KOJIbLIO OAHKOBCKOM PE3MHKHU. 3alenuTe KPIOYKOM THUHAMOMETpa
KOJIBLIO PE3UHKHU. VI3MephTE 3aBUCHMOCTD JUIMHBI PE3UHKU OT PACTIATMBAKOLIEH CHIIBI
npu Harpyske (pacTsbkeHuH) u pasrpyske. [IpoBenute nzmepenus ¢ marom B 0,5 H,
IpU Ka)xa0M u3MepeHuu aenaire 3aaepxky B 30 c. [locrpoiite rpaduk n3mepeHHOM
3aBUCUMOCTH, ONMIIMTE €€ Xapakrep. CrenaiTe NPEearonoKeHUus O IPUYHHAX
HaOJIro1aeMoi 3aBUCUMOCTH. PaccunTaiite, B KakuX IMpejaeiax JIEKUT KodDPUIueHT
YKECTKOCTU PE3UHOBOr0 Kouiblia. Vcmonb3ys MOJMydYeHHbIE AAHHBIE, PACCUMUTANTE,
KAKYyI0 SHEPTHUIO MOTJIOTUIA PE3UHKA 32 BpEMs MMPOBEACHUS U3MEPEHUN.

Obopyoosanue. Jluneiika, 3auM, TUHAMOMETp C TpeaesoM usmepeHuit 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa JJisi 0aHKHOT), CEKYHI0OMED.

Kpamroe onucanue pewienus. BbINOMHAETCA OMBIT MO U3YYEHUIO 3aBUCUMOCTHU
CWJIbl YIIPYTOCTU PE3UHOBOTO KOJbIA OT €ro JJIMHBI IPU MOCTEIIEHHOM YBEIHMYEHUU
U IpU TOCTENEHHOM YMEHBUICHHM pacTsaruBatonieil cuibl. HaOmionaercst siBieHue
yOpyroro rucrepesuca. JIBe TMOIydeHHBIE SKCIIEPUMEHTAIBHBIE 3aBUCHMOCTH

HaHOCSTCS Ha o/iuH Tpaduk. [TpoBoaUTCS aHATN3 TTOJIYYSHHBIX PE3yJIbTAaTOB.

3ansaTne 9. HaxoxkaeHume Maccbl JIMHEHKM M IINPUOA ¢ [OMOIIbIO
YPABHOBeIIMBAHMS pblYara

Ipakmukym

3aoanue. OnpenenuTe ¢ MaKCUMAJIBHOW TOYHOCTBIO MAacCCy IITIPHUIIA U MAacCy
JINHEUKH.

Obopyoosanue. npui; o6bemom 20 mit, TUHEIHKA, CTaKaH ¢ BOJOM.

Kpamroe onucanue pewenus. K KOHIly JTHHEHKH, KOTOpas MCIOJB3YETCS B

Ka4CCTBC pblyara, MnOJABCIIMBACTCA IHITPHIL. I/IBMepﬂeTCH 3aBUCUMOCTb KOOPJAHHATLI
13



TOYKH ONOPHI yPAaBHOBEIICHHOTO phluara OT oObeMa Bombl B mmpuie. [lo
MOJIYYeHHBIM JJAHHBIM OINPEACIISIIOTCS Macca MIMNPUIIa U Macca JIMHEHKU.

Onucanue cxodxcei pabomuvl npaKkmukKyma: PETMOHANBHBIA 3Tall OJMMIIAA]IbI
uM. JIx. K. Makcsenna o ¢usuke, 2014 r., 8 kinacc, 3agaya «HenecTpyKTUBHBIN

aHaJInu3».

3ansaTue 10. U3mepenne ko3pPpunueHTa IHePreTUIeCKUX MOTEPb NMPH OTCKOKE
IIAPHUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBeauTe MccaeAOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKA IIapHKa
MIOCJIE COYIapeHus C MOBEPXHOCTHIO CTOJIA OT BBICOTHI cOpoca. [IpoBenuTe onbIT Jyist
JIBYX TUIIOB IApUKOB. Onpenennure xapakTep 3aBUCUMOCTH.

Obopyoosanue. lllapuk 15 HAaCTONBHOTO TEHHUCA, PE3MHOBBIA IIAPUK
«TIOMIPBITYH», PYJIETKA, MAJISIPHBIA CKOTY.

Kpamkoe onucanue pewenus. IIpoBOIUTCS ONBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa IIapuKa I0CJIE€ COYAAPEHUsI C MOBEPXHOCTHIO TOPU3OHTAIBHOIO CTOJA B
3aBUCUMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBOASITCS JJIsl IBYX THUIIOB IIAPUKOB.
JIns pe3nHOBOro mapvMKa 3aBUCUMOCTH SIBIIETCA MPSMOUW MPOMOPUHOHAIBHOCTHIO,
JUJIS [IAPHUKA OT HACTOJIBHOTO TEHHUCA 3aBUCUMOCTD HE SIBIISIETCS TAKOBOMA.

OO6CyX)aar0Tcs BO3MOKHbBIE IPUUMHBI TIOJTYYEHHBIX PE3YIbTaTOB.

3ansaTue 11. OnpeaesieHue TenJI0eMKOCTH TBepAOro teja Ilpakmukym

3aoanue. OnpenenuTe ¢ MaKCUMalIbHON TOYHOCTBIO TEIIOEMKOCTh IPY3HKa.

Obopyoosanue. T'py3uk wmaccoit 50 r, crakan ob6wsemom 0,2 71 ¢ BOJOH
KOMHATHON TeMIeparypbl, EMKOCTh C TOpsiYed BOJIOHM, IBa TEPMOMETpaA, Cal(ETKH,
MOJTHOC, HHTb.

Kpamxoe  onucanue pewenus. 1IpoBOOUTCA ONBIT IO  U3MEPEHUIO
TEIJIOEMKOCTH TPy3WKa METOJOM IIEpEHOCa €ro M3 XOJOJHOM BOJBI B TOPSYYIO.
OueHuBaeTcss HM3MEHEHHUE TEMIIepaTypbl XOJOJHOM BOJABI 3a CYET TOJyYEHHs

KOJIMYCCTBA TCIJIOTHI OT TOPAYCTO I'Py3HUKaA.

14



3ansaTue 12. U3mepeHue TeMmeparypbl PyK JKCHEPUMEHTATOPA U JAaBJIEHHS,
KOTOpOe MOT'YT CO3/1aTh €ro Jerkue

Ilpakmuxym

3aoanue. 1) Onpeaenute BHYTpeHHee ceueHue TpyOku. Iloacoemunure K
mmpuily oobemMomM 20 M TpyOKy ¢ NMOMEIIEHHOW B Hee Karuled BOJbl. 3aKMHTE
HITPUIL B JIAJIOHSAX M HAarpeBalTe ero TakuM o0pa3oMm B TeueHue 5 MuHyT. U3mepbTe
MepeMerieHne Karm 1o TpyOke. Mcmonb3ys mMoOdydeHHBIE MTaHHBIC, OICHUTE
TEMIEPATypy PYyK 3KcrnepumeHTatopa. 2) Jloxkaurech, Korja MINPULl CHOBA MTPUMET
KOMHATHYIO TeMmIiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEI TPYOKH, U3MEPHTE
MEPEMEILICHUE KaIUll IPU MaKCHUMaJbHOM [aBJIICHHUM BO3AyXa, CO3J1aBacMOM Ha
KoHIIe TpyOku. Mcronb3yst moTyuyeHHbIE TaHHBIC, OIIEHUTE aBJIC€HUE, KOTOPOE MOTYT
CO3/1aTh JIETKHUE 3KCIIEPUMEHTATOPA.

Obopyoosanue. llnpun o6bemom 20 My, TpyOka oT UH(PY3UOHHOU CHUCTEMBI,
BO/JIa, INHENKA, CEKYHIOMED.

Kpamxkoe onucanue pewenus. 1) K mmpuiry o6bemom 20 M1 OJACOETUHSIETCS
TpyOKa ¢ TOMEIIeHHOW B Hee Kamuied Bozwl. Llmpun HarpeBaercss pykamu,
u3MepseTcs nepeMenieHne Kamm mno Tpyoke. Ha ocHOBe JaHHBIX O CEUeHHH TPYOKH
1 00beMe BO3yXa B IIMPHUIIE PACCUUTHIBACTCS TEMIIEpATypa PyK dKCIEPUMEHTATOPA.
2) Hcnonw3ys Ty € YCTaHOBKY, SKCIEPUMEHTATOp CO3JacT JaBJICHHUE BHYTPHU
cBOOOMHOrO KoHIla TpyOku. Kamisi Bomel mepememaercs mo Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUU OLIEHWBAETCS IABJIEHHE, KOTOPOE MOTYT CO3/1aTh JIETKUE
HKCIIEPUMEHTATOPA.

Onucanue cxoocell pabomuvl npakmuxyma: 1) 3aKIIOUATENBHBIA H3Tamn
BCEPOCCUMCKON OJIMMITUAIBI IIKOJIBHUKOB, 2023 T., 10 knacc, 3amada «HachlleHHbIN

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. DpdexkTuBHBIN KOIPPUIHEHT KecTKOCTH cucTeMbl. OnpeneieHue
mMoayJsi FOHra npoBos1oky ¢ nomMoibi0 peryara. Onpeaesenue npeaesia ynpyroi
nepopmanuu

Ilpakmukym

3aoanue. Ornpenenure ¢ MaKCUMaJIbHOM TOYHOCThIO Moayib FOHra
MPOBOJIOKH.
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Obopyoosanue. lllTatuB ¢ AByMsl JIaIKaMu, TTPOBOJIOKA, JTUHEHKA IEPEBIHHAS
nauHou 50 cM, rpy3bl Maccol 1o S0 T, 1Ba KaHUEISIPCKUX 3aKHAMa.

Kpamxoe onucanue pewenus. JIuHelka NMOABEIIMBACTCS HA MPOBOJIOKE Tak,
9qTOOBI MOJYYUIICS CUIILHO HEPABHOIUICUUH phlyuar. bivKHMM K TOUKe ToABeca KOHEIl
TOPU3OHTAILHON JIMHEHWKHU ONMMUPAETCSd CHHU3Y Ha JaNKy mrtaruBa. K apyromy KOHILY
JIMHEMKHU TIOJIBEIIMBAIOTCA Tpy3bl. M3MepsieTcss 3aBUCMMOCTh CMEIICHUS KOHIIA
JIMHENKH, K KOTOPOMY IOJBEIIMBAIOTCS TPYy3bl, OT UX CyMMapHOW Maccel. Ha ocHoBe
MOJYYEHHBIX JTAHHBIX M N€OMETPUYECKUX IapaMETPOB YCTAHOBKH PACCUUTHIBACTCS
Moyib FOHra npoBoJIoKH.

Onucanue cxooicell pabomel npakmuxyma: [6], 3anaua Ne 9.30.

3ansaTue 14. U3mepenue ko3 PpuiueHTa NOBEPXHOCTHOIO HATSKEHUS METOAOM
OTpBIBA

Ilpakmukym

3aoanue. Tlpuaymaiite cmocod H3MEpEeHUs CHUJIbI, KOTOPYIO TpeOyeTcs
MPUJIOKUTH K MPOBOJOYHOM paMKe JiJii TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTHU
Boabl. [IpoBenutre »SKCIEpUMEHT U OLEHUTE KOA(DPUIMEHT MMOBEPXHOCTHOTO
HATSDKCHUS BOJIBI.

Obopyoosanue. KroBeta mmpokas ¢ BOJAOH, MPOBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewenus. IIpoBOIUTCS OIBIT 110 U3MEPEHUIO CUIIBI OTPHIBA
IIPOBOJIOYHOM PAMKH OT ITOBEPXHOCTH BOJBI IPH PA3JIMYHBIX IEPUMETPAX PAMKHU.

[IpoBoauTcs oneHKa K03 PUIIMEHTa TOBEPXHOCTHOTO HATSXKEHUsI BOAbL. Onucanue

cxoorcell pabomwl npakmuxkyma: [7], 3agada Ne 331,

3ansaTue 15. OnpeaesieHue TOYKH POCbl. 3HAKOMCTBO € JJIEKTPHYECKUM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OnieHUTE BIAXKHOCTH BO3/IyXa B KOMHATE.

Obopyoosanue. [Ipodbupka CTEKIsTHHAS, MAJICHBKUE KYCOUYKH JIbJIa, TEPMOMETP,
TaONHIIa 3aBUCUMOCTH JaBJICHHUS HACBIIIICHHOTO T1apa BOJBI OT TEMITEPaTyphI.

Kpamroe onucanue pewenus. B mpoOUpKy ¢ BOJOW TOCTETIEHHO J00aBISIOT

KYCOYKH JIbAa U JOKHUAAOTCA MOMCHTA BBICTYIINICHUA KallCJIb POChI Ha ITOBCPXHOCTHU
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npoOupku. [lo MONMydeHHBIM TAaHHBIM O TEMIEPAaType TOYKE POCHI C TMOMOIIBIO
TaONMHIBl 3aBUCHUMOCTH JIABJICHHWSI HACBHIIICHHOTO Tlapa BOABI OT TEMIEPATypPhl
OIPEENSIETCS] OTHOCUTENbHAS BIAKHOCTh BO3/IyXa B KOMHATE.

Onucanue cxooxceii pabomovl npakmukyma: [8], tmaBa Ne 3, maGoparopHas
pabota Ne 9.

Ilpakmuxym Ne 2

3aoanue.  Onpepenure ¢  MaKCUMaJlbHOM  TOYHOCTHIO  OTHOIICHUE
AIEKTPUUECKUX EMKOCTEH JIByX KOHIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJUTHYECKUX  KOHAEHCATOpPa, BOJBTMETP,
Oarapeiika, COeAMHUTENIbHBIE TPOBOJA.

Kpamxoe onucanue pewenus. IlpoBonutcs ONBIT MO 3apsiaKe KOHJEHCATOPA
OT JpYroro 3apaHee 3apsHKEHHOro KOHAeHcaTopa. M3MmepstoTcs HampsiKeHus Ha
KOHJIEHCATOpax M0 W moclie mojkiatoueHuid. OIeHMBAeTCS OTHOIIEHUE EMKOCTEH
KOHJIEHCATOPOB.

Onucanue cxooicell pabomoul npakmuxyma: [6], 3amaua Ne 10.22.

3ansaTue 16. U3yyenne npouecca pa3psiiku KOHAEHCATOpa

Ilpakmuxym

3aoanue. VI3yunte 3aBUCHMOCTH HAIPSOHKEHUS HAa KOHIEHCATOPE OT BPEMEHHU
npu ero paszpsiake. OnpenennTe eMKOCTh KOHASHCaTOpa.

Obopyoosanue. DNEKTPOIUTUYECKUNA KOHJIEHCATOP, BOJBTMETp, Oarapeiika,
CEKYyHIOMEp, COCTMHUTEIbHBIC POBOIA.

Kpamroe onucanue pewenus. IIpoBOIUTCS HW3MEPEHHE 3aBHCHMOCTH
HaIpPsHDKCHUST Ha paspspKaromeMcss KOHIEHCAaTope OT BpeMeHHW. JlemaeTcs oleHka
€MKOCTH KOHJIeHCaTopa. B KkauecTBe CONMpOTUBICHUS IS Pa3psAKd KOHJIEHCATOpa
BBICTYITACT BHYTPEHHEE COMPOTUBJICHUE BOJIBTMETPA.

Onucanue cxooiceti pabomwvl npakmuxyma: [5], 3amaua Ne 10 «3yuenue

cBeToanoaa» (4acth Ne 1).

3ansatue 17. OnpenesneHue yaejJbHOr0 CONPOTHUBJIEHHSI MATEPUAJIa MPOBOJIOKHU
Ilpakmuxym

3aoanue. Onpenenute yaenbHOE CONPOTUBIEHUE TPOBOJIOKH.
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Obopydosanue. JIBa mynabTUMeTpa (B pEKHMME BOJBTMETpPA M aMmIepMeTpa),
COeIMHUTENIbHBIE IPOBOJA, OaTapeiika, 00pasIisl IPOBOJIOKH, JIMHEHKA, MUKPOMETP.

Kpamroe onucanue pewenus. Vccnenyemass IpOBOJIOKA COEIUHSETCA
HOCJIeIOBaTebHO C aMIEPMETPOM M MOJKIodaeTcss K Oartapeiike. IlapamnensHo
y4acTKy TPOBOJIOKM TOAKIIOUAeTCs BOJNBTMETp. I3 OTHOIEHHs MOKa3aHuii
npuOOpPOB  PacCUUTHIBACTCS CONPOTHUBICHHE YYacTKa IIPOBOJIOKH, II0CIIE€ Yero
U3MEPSIOTCA ero TeoMeTpruecKre pa3Mepsbl. 3 momyueHHbIX JaHHBIX OMpeesseTcs
yJIelIbHOE CONPOTUBIIEHUE MaTepHaa, U3 KOTOPOro U3rOTOBJIEHA IPOBOJIOKA.

Onucanue cxodxceii pabomel npakmukyma: MexnyHapoaHas OJIMMIIMAZa IO

sKcIepuMeHTaIbHON Pusuke 2022 r., 3am1aya «Maoe COnpoTHUBICHHUE.

3anarue 18. H3smepenue BOJILT-AMIICPHON XapaKTEePUCTUKH
MOJIyIIPOBOTHUKOBOI'0 JTHO0/1A

Ilpakmuxym

3aoanue. VI3MepbTe 3aBUCUMOCTh CUJIBI TOKA, MPOTEKAIOLIETO Yepe3 U0, OT
MO/JaBaEMOTO Ha HEro HampspkeHuss (B mpsSMOM W OoOpaTHOM HAMpaBIICHUN).
[TocTpoiiTe rpaduk BOJIbT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Obopyoosanue.  BolbTMETp, aMIepMeTp, COCAUHUTEIILHBIE  IPOBOJA,
MOJIYITPOBOTHUKOBBIN MO, MAKETHAS IJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamroe onucanue pewenus. 1IpoBoaUTCS SKCIEPUMEHT 1O u3mMepenuio BAX
Joja B IPSIMOM U OOpaTHOM HalpaBJICHUHU.

Onucanue cxooxceii pabomol npaxmuxyma: [8], rmaBa Ne 4, nmabGoparopHas
pabora Ne 9.
11 KJIACC

3ansitue 1. OueHka BeJHMYMHBI TOPU3OHTAJBHON COCTABJSIOIIEH MArHUTHOM
HHAYKIUM MAarHUTHOTO NOJIA 3eMJIn

Ipakmukym

3aoanue. OnueHuTe MOAYIh TOPU3OHTAIBHOW COCTABJISIONIEH BEKTOpa
MAarHUTHOM UHAYKIIMM MarHUTHOTO TMOJII 3€MJIH.

Obopyoosanue. Kommac, coneHoun (auamerp 10 cm, 150 BuTKOB),

71a00paTOPHBIN 00K MUTAHUS, TPAHCTIOPTHP.

18



Kpamxoe onucanue pewenus. IIpoBoIuTCS 3KCHEPUMEHT MO OINPEAEICHUIO
MPOCTPAHCTBEHHOW  OpPUEHTAIIMM  BEKTOpa  MHAYKIUM  MArHUTHOTO  TOJ,
CO3[1aBAEMOT0 Ha OCH COJICHOMJA MPU CYNEPHO3ULIHUH MArHUTHOrO TOJS 3eMIIU U
MarHUTHOTO TOJIsl COJICHOUIA, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKaX cojieHoua. [1o
ATOM 3aBUCHUMOCTH OIPEIEISIETCA MOAYJIb TOPU30HTAIBHOM COCTABIISAIOLIECH BEKTOPa
MAarHUTHOW MHIYKIIMM MAarHUTHOTO MOJIsT 3EMIIH.

Onucanue cxooxceii pabomol npakmukyma: [8], tmaBa Ne 4, maGoparopHas

pabota Ne 12.

3ansaTue 2. H3MepeHHe 3aBHCHMOCTH BeJHYHMHbI MATHUTHOH WHIYKIHHU
MATrHUTHOTO MOJISI MATHUTA OT PACCTOSHHUS

Ilpakmukym

3adanue. 3yunte 3aBUCUMOCTD BETMIMHBI MAaTHUTHOW MHYKITUM MarHUTHOTO
IOJISI TOCTOSTHHOTO MarHuTa Ha €ro MpOJOJbHOH OCH CHMMETPHH OT PACCTOSHHS
MEXTy IICHTPOM MarHuTa U TOYKOH H3MEPEHUH.

Obopyoosanue.  CmapTdhoH ¢  TPEIYyCTAHOBJICHHBIM  MPOTPAMMHBIM
o0ecrieueHneM JIJIi W3MEPEHUS BEIMYMHBI MArHUTHOTO TIOJS, IMJIMHIPHUYSCKHUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewrenus. C TOMOIIBIO TaTYNKOB cMapThOHA MPOBOIUTCS
npsIMOE HM3MEPEHHE BEIWYMHBI MAarHUTHOHW WHIYKIIMM MArHUTHOTO IIOJII Ha OCH

MUJIMHAPHUYICCKOr0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HECTO.

3anstue 3. HaOuoneHnne MArHUTHOIO TUCTEpe3uca

Ilpakmukym

3aoanue. HamoTaiiTe HECKOJIBKO BHUTKOB HW30JMPOBAHHOTO IMPOBOJA  Ha
MUJIMHAPUYECKYI0 4YacTh JIAlKW ITatuBa. llogHecute Toper Jamku ONM3KO K
MOJIOKCHHUIO  JlaTYMKa MAarHuTHOro mojis MoOmibHOro Ttenedona. Ilomatite
AIEKTPUYECKUN TOK B TpoBojA. M3MepbTe 3aBUCHUMOCTh BEIWYUMHBI HHAYKIIUU
MarHMTHOTO TIOJIsI Ha TOPIIE JalKKU OT CHJIbI MPOTEKAIOIIEro Yepe3 MpoBoj Toka. Jlis
ATOr0 BHa4Yajie IMOBBIMIANTE 3HAUYCHUS CHJIbI MPOTEKAIOIIEro TOKa J0 MaKCHMalbHO
BO3MO>KHOT'O 3HAYEHUS, a TOTOM MOHWKAUTE JO HYJIEBOTrO 3HAYEHUS. 3aTEM CMEHUTE

MNOJIAPHOCTh NOAKIIOYCHHUA NCTOYHHMKA TOKA U IIOBTOPUTEC OIIBIT. HOCTpOﬁTe Fpa(pI/IK,
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OMUCHIBAIOIINI 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOM MHAYKIMUA HA TOPLE JANKH OT
CWJIBI TPOTEKAIOIETO Yepe3 MPOBOJ TOKA.

Obopyoosanue.  CmapThoH ¢  TPEIYCTAHOBJICHHBIM  ITPOTPAMMHBIM
oOecrieyeHUeM JUIsl U3MEPEHHUs BEJIMYMHBI MArHUTHOTO TOJIA, IITaTUB C JIByMs
JanKkaMH, OJHA W3 KOTOPBIX JOJDKHA OBITh JKEJIe3HOW (WM ApYyrod »Keae3HbIi
CEpIICYHUK), JTaOOPATOPHBIM HMCTOYHUK TUTAHUSA, OJHOXHUIBHBIN H30JMPOBAHHBIN
MPOBOJI, BBIJCPKUBAIONIMN MaKCUMalbHBIA TOK J1a0OpPaTOPHOTO HCTOYHMKA
MUTAHU.

Kpamroe onucanue pewenus. Jlanka mratuBa oOMaThIBA€TCS HECKOJIbKHUMHU
BUTKaMH TOJICTOTO M30JMPOBaHHOTO TipoBoga. C TMOMOIIBI0 Ja0OpaTOPHOTO
HMCTOYHUKA MUTaHUS Yepe3 MPOBOJ MPOIyCKaeTcs AleKTpuueckuil Tok. CHavana Tok
MPOMYCKAIOT B OJTHOM HAIIPaBIICHUH C MOCTEIICHHBIM YBEJIMYEHUEM CUJIbI TOKA U €€
MOCHEAYIOINIMM  YMEHBIIEHUEM, [OTOM  MPOUEAYPY  IMOBTOPSAIOT TUTSt
MPOTUBOIOJIOKHOTO HarpaByieHus Toka. [Ipu sTom u3MepseTcs: BeIuurHa UHAYKIIUU
MarHMTHOTO TOJISl HAa TOpIIE JalKH IITaTUBA C MOMOIIBI MOOWUIIBHOrO TejedoHa.
CtpouTcsi 3aBHUCHMMOCTb BEJIMYMHBI HMHAYKIIMM MAarHUTHOTO TIOJS OT  CHJIBI
MPOTEKAIONIETO uepe3 MpoBoja Toka. OOCyx)aaeTcsi MOTydeHHBIN TpaduK U SBICHHE

MAarauTHOI'O THCTCPE3HCaA.

3ansitue 4. U3yuenune padoThl JJIEKTPOABUTaTENSI M TUHAMO-MAIIMHBI (YacThb 1)
Jekyua «OnekTpoaBUraTedb U 3JEeKTporeHeparop». OOcCyxnaerca HCTOPHUS

M300pETEHUSI DJICKTPOIBUTATENSI M COBEPIIICHCTBOBAHUS €0 KOHCTPYKIIUHU.

OnuchiBaeTCsi BHYTPEHHEE YCTPOMCTBO JJIEKTPOABUTATENS U JJIEKTPOTEHEpATOpa.

PazbuparoTcst TeopeTHUECKre 3a/1a4u 10 JAHHOU TeMe.

3ansTue 5. U3yuenune padoThl 3JIEKTPOABUTATEIS M IUHAMO-MAIIMHBI (YACTh 2)
Ilpakmukym
3aoanue. 1) IlpoBeauTe cepuio SKCIEPUMEHTOB M HM3MEPHTE 3aBHCHMOCTH
CUJIbl TOKa, BbIpa0aThIBAEMOW TEHEPATOPOM, OT BEJIMYUHBI MOMEHTA CHIIBI,
MPUJIOKEHHOTO K ero Baiy. 2) IlpoBenuTe cepuro IKCIEPUMEHTOB W H3MEPHTE
3aBUCHUMOCTh BEJIMYUHBI HAIPSIKEHUS, OJIAHHOTO Ha 3JIEKTPOJIBUTATENb, OT YaCTOThI

€Tro BpalllCHUA H MEXaHUYECKOU Harpys3ku €ro Balia.
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ObopydosaHnue. IACKTPUUECKUH MOTOPUMK C PEIYyKTOPOM, HaOOp Tpy30B,
peocTar, COEIMHHUTEIbHBIE MPOBOAA, JaOOPATOPHBIM  HUCTOYHUK  IUTaHUS,
MYJIBTUMETP (aMIIEPMETP), CEKYHIOMED.

Kpamxoe onucanue pewenus. I1IpoBOASATCS ONBITBI 0  U3MEPEHUIO
3aBHCHUMOCTH CHJIBI TOKa, BbIpA0OATHIBAEMOW T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CWJIbI, IPUJIOKEHHOTO K €ro Baxy. [IpoBOAMUTCS ONBIT O M3YyYEHUIO CBA3U BEIUYHH
HaIIPSDKEHUS, TOJAHHOTO Ha JJIEKTPOABUIATENb, OT YacTOTHl €ro BpaUICHUS W
MEXAHUYECKON HAarpy3Ku €ro Baja.

Onucanue cxoorcux pabom npaxmuxyma: 1) MexayHaponHas oJuMmnuazga Io
sKcriepuMeHTanbHoi (usuke 2018 1., 3agaua «MOTOPUHK C PETYKTOPOM», IMyHKTHI
NeNe 1-4; 2) MexayHapoaHas oauMIuaza 1o 3KcrnepuMeHTanbHon ¢usuke 2022 r.,

3amada «PoHapb», MyHKTHI NeNe 14,

3ansaTe 6. M3yuyeHue 3aBHCHMOCTH MepUOAA KoJe0aHMI JIMHEHKH  Ha
HMJIMHIPHYECKOI MOBEPXHOCTH OT PaaNyca ee KPMBU3HbI

Ipakmukym

3aoanue. Onpenennure XapakTep 3aBUCUMOCTHU MEepUoaa KOoJIeOaHW JTHMHENKH,
MOJIO)KEHHOW Ha UWJIMHIPUYECKYIO MOBEPXHOCTh, OT pPaJNyca KPUBHU3HBI 3TOMN
MTOBEPXHOCTH.

Obopyoosanue. Habop NWIMHIPOB PA3HOTO pajauyca (Hampumep, pa3indHbIe
UUJIMHIPUYECKUE COCYIbI), TMHENKA, CEKYHIOMED.

Kpamroe onucanue pewenusa. 1IpoBoguTcs cepust NPSAMBIX H3MEPEHHIM
3aBUCUMOCTH Tepuojia KojeOaHWil JWHEWKH, TMOJOKEHHOW Ha NUIWHIAPUYECKYIO
MOBEPXHOCTh, OT pajuyca KPUBHU3HBI ATON MOBEPXHOCTHU. MCHONB3YIOTCS METObI

JIMHCapHU3alu U rpa(queCKoro aHaJIn3a SKCIICPUMCHTAJIbHBIX JaHHBIX.

3ansaTne 7. M3yuyeHue 3aBHCHMOCTH AMIUIMTYABI KOJIeOaHMI NPYKMHHOIO
MasITHMKA OT BpeMeHH

Ilpakmukym

3aoanue. WVI3MepbTe 3aBUCUMOCTb aMILUTUTYIbl 3aTyXaroONIMX KoJieOaHUMH
IPYKMHHOT'O MasTHUKa OT BpemeHM. [IpoBepbTe rumnoresy o0 SKCIOHEHIMAIBHOM

XapakKTepe HOHy‘ICHHOﬁ 3aBUCHUMOCTHU.
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Obopyoosanue. TlpyxuHa 0T TMHAMOMETpa ¢ Tpenenaom umepennii 1 H, rpy3
maccoii 150 r, cekyHaomep, IITaTUB C JIAKON 1 My TOM, THHEHKA.

Kpamkoe onucanue pewenus. 1IpoBOIWTCS 5SKCHEPUMEHT MO MPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIMTYJbl 3aTyXaloMMX KOJIEOAHWA MPYyKUHHOTO
MasiTHUKa OT BpeMeHu. CrTpouTcs TrpaduK HCCICAOBAHHOM 3aBUCUMOCTH B

JIMHCAPHU30BAHHOM BHC.

3anuaTue 8. M3mepeHne aKTMBHOIO U PEAKTHBHOIO CONPOTHUBJICHMH KATYIIKH
UHIYKTHBHOCTH

Ilpakmuxym

3aoanue. Cobepute dNEKTPUUECKYIO LIENb U3 MOCIEI0BATEIIBHO COCAUHEHHBIX
pe3ucTopa W KaTyIIKM WHAYKTUBHOCTU. IIpoBeaure wu3MepeHHE 3aBHCHUMOCTU
HAIIPSDKEHUS Ha PE3UCTOPE OT YaCTOTHI MOJABAEMOI0 Ha 3Ty Lienb HanpspkeHus. [lo
MOJIy4YCHHBIM JIaHHBIM ONPEJEIUTE aKTUBHOE COINPOTHUBICHHE M PEAKTUBHOE
CONPOTHUBJIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTaiiTe MHIYKTUBHOCTh KATYIIKH.

Obopyodosanue. Karylika HHIYKTUBHOCTH, PE3HCTOP C COINPOTHUBIICHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHBIICHUIO KATYIIKA UHAYKTUBHOCTH, COEIMHUTEIbHBIE
IIPOBOJIA, F'€HEPATOP HU3KOW YACTOTHI, OCUMIUIOrpAad UM BOJBTMETP NEPEMEHHOIO
HaIPSHKEHUS.

Kpamkoe onucanue pewenus. CoOupaercss »>IIEKTpUYecKas LeEnb u3
NIOCJIEIOBATEIBHO COEIMHEHHBIX PE3MCTOpa M KaTYIIKM MHAYKTUBHOCTH. Ha 3Ty
LEeb MOJAeTCs NMEPEMEHHOE HanpsbkeHue. IIpoBoauTcs M3MEpeHHe 3aBUCUMOCTH
HalpspDKEHUST Ha PE3UCTOpe OT 4YacTOThl IMOJABAEMOT0 Ha IeNb HaMpsKeHUs
(ammuMTyAa HanpspKeHHs! Ha Beed uenu noctostHHa). [lo Hu3kodacToTHOM oOnactu
rpaduka ompenenseTcs aKTUBHOE COINPOTUBICHHE KaTYIIKM HHIAYKTUBHOCTH, IO

BBICOKOYACTOTHOM YaCTH OMPEAEISICTCS HHIYKTUBHOCTh KaTYIIKH.
3ansaTue 9. 3Byk. Ocuuiiorpamma 3syka. CiiekTp 3ByKa

Jekuyua «BBenaeHue B 3KCHEPUMEHTAIbHYIO aKyCTUKY». BBOASTCS OCHOBHBIE

IMOHATUA AKYCTUKH. O6cy}K,Z[aCTC}I MCXaHHKa pacClpoOCTpaHCHUA aKYCTHYCCKHUX
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koneOanuii. BBomutcs monsTMe TOHAa u o0eproHa. OOCYXAAIOTCS METOJBI
UCCIJIEJOBaHMSI 3ByKOBBIX CUTHAJIOB.

Ilpakmuxym

3aoanue. TlpoBenuTe CEpHUI0 AKCHEPUMEHTOB IO 3aMHCU OCIUILIOTpaMM U
CHEKTPOB TIJAaCHBIX 3BYKOB OJHOW 4acTOThl. ONUIIMTE OCHOBHBIE OTJIMYUSA B
ocLMJUIOrpaMMax JUIsl pa3HbIX INIACHBIX 3BYKOB. OTBEThTE Ha BOIPOC, TOCTATOUHO JIU
JUTSL OTUCAHMSI KAaKOTO-TMO0 3BYYaHUs OJHOMN JIMIIB CIEKTPOrpaMMBbI?

Obopyodosanue. IlepcoHaIbHBIA KOMIBIOTEP C MUKPO(POHOM MU CMAapTHOH C
IPEyCTaHOBJICHHBIM MPOTPaAaMMHBIM 00€CIICUCHHUEM.

Kpamkoe onucanue pewenus. IIpoBoguTCs cepusi SKCHEPUMEHTOB IO
HOJIyYEHHUIO OCIMIUIOIPAMM U CHEKTPOB IJIACHBIX 3BYKOB OJJTHOM YaCTOTHI.
[TpoBoaUTCS CpaBHUTENBHBIN U KAYECTBEHHBIN aHAJIN3 OCIIMIIJIOTPAMM U CIIEKTPOB.

Onucanue cxooicell pabomul npakmuxyma: MexayHapoaHash OJMMIIMANA TI0
sKcriepuMeHTanbHon ¢Gusuke 2017 1., 3ama4a « AKYCTHUECKHE PE30HATOPHI», YacTh
Ne 1.

3ansTue 10. Crosiuue MexaHM4YeCKHE BOJHbI

Jekyua «Crosune MexaHu4eckrue BOJHBIY. OOCyX mTaeTcss MEXaHUKA CTOSUUX
BOJIH B OJHOMEPHOM cpene. PaccMaTpuBaroTCs TMpUMEpPbl Pa3MYHBIX TPaHUIHBIX
ycnoBuil. Ilpakmukym

3aoanue. Tlonyiite B mpoOHUpKy Tak, yToObl OHA Hauyaja 3BydyaTh. [IpoBemuTe
M3MEPEHUE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA U MIEPBOT0 00EPTOHA BO3AYIITHOTO
cToyi0a B IpOOUpPKE OT BBICOTHI ATOTO cTO0a. JIJIsi M3MEHEHHUs JJIUHBI BO3YIIHOTO
CTOJI0a 3aMOIHSINTE MPOOUPKY BO0M. OmnpeaenuTe CKOPOCTh 3ByKa B BO3IyXe€.

Obopyoosanue: 1lepcoHATBHBIN KOMIIBIOTEP ¢ MUKPO(DOHOM Wi cMapTPoH ¢
MIPEAYCTaHOBJICHHBIM ITPOTPAMMHBIM OoOecIieueHueM, IPOOUpPKa, BOIa, TMHEHKA.

Kpamkoe onucanue pewenus. IIpoBoguTcst cepusi SKCIEPUMEHTOB IO
U3MEPCHHUIO aKyCTHYECKOTO CIEKTpa 3BY4YaHHUS TPOOUPKH, BO3HUKAIOMIETO  IIPH
BIlyBaHWM B Hee Bo3ayxa. CTpOUTCS JWHEAPU30BAaHHBIN TpaduK 3aBUCHUMOCTU
YaCTOTHl OCHOBHOTO TOHA W MEPBOTO OOEPTOHA OT BHICOTHI BO3AYIIHOTO CTOJIOA B

npobupke. [1o momy4eHHBIM TaHHBIM ONPEESIETCS CKOPOCTh 3ByKa B BO3YXE.
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Onucanue cxodiceti pabomel npaxmukyma: MexXayHapoaHas OJMMIMAAA IO
sKcriepuMeHTanbHon (usuke 2017 r., 3a1aua «AKyCTUYECKHE PE30HATOPHD), YacTb
Ne 2.
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3ansrTue 11. U3mepenue nmokasaresisi NpeIOMJICHHUS CTEKJIa

Ilpakmuxym No 1

3adanue. Onpenenure NoKa3zaTeNb MPEJIOMIICHUS CTEKISTHHON TUIACTUHBI.

Obopydosanue. IlpenMeTHoe CTEKIO, MWUIMMETPOBKA, Ja3epHas yKazka,
JUHENKH, TITATUBBI C JTATKOW U My TOM.

Kpamxoe onucanue pewenus. IIpoBoguTCsi cepusi 3KCHEPUMEHTOB IO
W3YUYEHUIO TEepEHANpaBICHUs Jiyda CBETa, MaJarollero Ha OOKOBYIO IOBEPXHOCTb
IPEIMETHOTO CTEKJIa, B 3aBUCUMOCTU OT BbIOpaHHOIO yria najeHus. Breruucnsercs
MOKa3aTellb MPEJIOMIIEHUSI MaTeprala MIaCTUHBI.

Onucanue cxoxceu pabomoel npakmuxyma: MexayHapoAHas OJUMIIMAgA [0
sKcriepuMeHTanbHol  ¢usuke 2021 1., 3amada «OTpaxkeHuwe, NPETOMIICHHE U
IIPOIyCKaHHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MAKCUMAJIbHON TOUHOCTHIO MTOKA3aTeIb MPETOMIICHUS
MaTtepuaa Mpu3MBbl.

Obopyoosanue. Ilpusma, nazepHasi ykaszka, TPaHCIOPTHUP, IITATUBEI.

Kpamxoe onucanue pewenus. 1IpoBogUTCS ONBIT 1O  HU3MEPEHUIO
MUHHAMAJIBHOTO yIja OTKJIOHEHUWs Ja3epHOro Jiyda TPEYroJIbHOW PaBHOCTOPOHHEU
npuzMoi. Ilo modydyeHHOMY 3HAYEHHMIO yrja pPacCUMTHIBAETCA IOKAa3aTelb

IIPEIIOMIICHUS ITPU3MBL.

3aunsaTue 12. IlosiHOE BHYTPEHHee OTPaKEeHHE

Jekyusa «Ilpumenenne >¢ddexTa MOITHOrO BHYTPEHHETO OTPAKEHUS B
u3Mepenusix».  OOcyxnmaercs d3(G(EKT TMOTHOTO  BHYTPEHHETO  OTPaKCHHSI.
OnuchIBalOTCS TPUEMBI TI0 HCIOJNB30BAHUIO ATOT0 d(pdexTa mpu MPOBEACHUH
ONTUYECKUX n3MepeHun. Illpaxmuxkym

3aoanue. Onpenenute NokKazaTeib IPEJIOMICHUS MaTepHralia PU3MBbI.

Obopyoosanue. CTEKIsTHHAS IPU3Ma, JJa3epHas yKa3Ka, JTUHEeHKa.

Kpamkoe onucanue pewenus. IlpoBoauTcs onbIT 1Mo HaOmoAeHUIO 3¢ dexTa
MOJTHOTO BHYTPEHHETO OTPaXXEHHUSI CBETAa, KOTOPBIM PacHpOCTpaHSETCS B MpU3ME.
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3ansaTue 13. U3MmepsitoTcss mapaMeTpbl, NPH KOTOPBIX aocturaercsi 3¢ggexr.
BeruncnsieTcs: nokazarenab IpeIoOMICHUS MaTepHalia TPU3MBI.

Onucanue cxoxceu pabomoel npakmuxyma: MexayHapoAHas OJUMIIMAAA [0
sKcriepuMeHTanbHoi gusuke 2021 r., 3amaua «/lucnepcus», myHkT Ne 1 [16].

13. IIpoBepka popmyJibl TOHKOI JIMH3BI C IOMOIIbI0 METO1A
napajiakca, NPUMEHEHHOI0 VISl OnpeaeIeHUs M0JI0OKEeHUsI H300paKeHus

Ilpakmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO (DOKYCHOE paccTOsHUE
coOuparonien JTUH3HI.

Obopyoosanue. Cobuparonias JMH3a, ONTHYECKask CKaMbs (TUOO MepHas JICHTa
W KpeIUIeHWe MJis JHWH3bl), JBE€ WVl OT IIpHia (CO CTOYEHHBIM OCTPUEM),
IUIACTWJIMH, TOUEYHBIA HCTOYHHUK CBETA.

Kpamroe onucanue pewenus. OOCyxaaeTcs U JIEeMOHCTpUpyeTcs 3(dext
napajutakca. M3ydeHHbIH 3¢ (QeKT wucmnonb3yercs s ONPENEICHUS IOJ0KEHUS
M300paKeHHsI UCTOYHUKA CBETa C MaJON CBETHMMOCTBIO, MOJYYEHHOIO C MOMOILBIO
coOuparomieil JauH3bl. [l0 HECKOJIBKMM OIBITAM PAacCUUTHIBAETCA (POKYCHOE

pacCTOAHUC JIMH3EI.

3ansitue 14. U3mepenne GOKyCHOI0 pacCTOSTHUS PaccenBaloNIeil JUH3bI

Ilpakmuxym

3aoanue. OnpenenuTe ¢ MaKCUMalIbHOM TOYHOCTBIO (POKYCHOE PACCTOSHHE
PaCCEHUBAIOIIECH JTUH3HI.

Obopyoosanue. PacceuBaromias JMH3a, coOuparoias JHWH3a, OINTHYeCcKas
CKaMbsi (TUOO MepHasi JIGHTa W KPEIUICHWs U1l JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOYEYHBIM HCTOYHUK CBETA.

Kpamroe onucanue pewenus. O06Cyxnar0Tcsi IprueMbl U3MepeHus: (HOKYCHOTO
paccTtosiHMsl ~ pacceuBaromied  JuH3bL.  [[poBOOMTCS  OMBIT 1O  MOJMYYEHHIO
JNEeUCTBUTEILHOTO U300pakKeHHUs B pacceHBaloOlleld JHMH3E IIyTEM CO3JaHus C

IIOMOIIIBIO CO6HpaIOHICﬁ JIMH3bI MHHUMOI'O HCTOYHHKA IJIAd paccemsaromeﬁ JINH3EI.
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Taxxe MPOBOTUTCS OMBIT IO HAOIIOJACHUIO PACXOMISIIEIOCs CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, U3ITyUYE€HHBIM TOYCUHBIM UCTOYHUKOM U MPOIICAIIUM Yepe3
paccemBaloNIyl0 JIMH3Yy, Ha KOTOpPYI0 HakjieeHa nuadparma. Ilo pesymbraTam
MOJTyYEHHBIX ASKCIICPHMEHTOB PACCUMTBHIBACTCS OINTHYECKAas CHJIAa PacCCHBAIOIICH
JIVH3BI.

Onucanue cxooiceti pabomer npakmukyma: [8], rnaBa Ne 5, mabopaTtopHas

paborta Ne 12.

3ansatue 15. OmnpeaesieHue MJINMHBI BOJIHBI Ja3€PHOI0 H3JIYYeHHS C

noMoubio cxembl FOHra

Ilpakmukym

3aoanue. llpumymaiiTe SKCIEPUMEHTAIBHYIO YCTAHOBKY, TMO3BOJISIONIYIO
Ha0II0AaTh MHTEP(PEPEHIMOHHYIO KAPTUHY OT CBETOBOT'O U3ITyYEHHS Jla3epa.
Onpenenute AJIMHY BOJIHBI U3TyYEHUS JTA3€PHON YKa3KH.

Obopyoosanue. JlazepHas yka3ka, HUTKa, QoJibra, OyJIaBKH, 3KpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIBymMsi CBS3aHHBIMM HUTKOW OyjaBKaMu
MPOKAJILIBAIOTCS JIBa OJIM3KOPACTIONIONKEHHBIX OTBEPCTHS B AJIIOMUHUEBOW MUIIIECBOMN
donbre. [lomydeHHbIE OTBEPCTHS OCBEIIAIOTCS JIa3epHBIM MydykoM. B mpomeamem
cBere HaOmomaercs wuHTepdepeHimonHas kapTuHa. [lo paccrosHHIO MEXKITy
MoJI0CaMu MHTEP(PEPEHITMOHHON KapTUHBI M PACCTOSHUIO MEXAY OTBEPCTUSIMU B
¢dosibre paccUUTHIBACTCS JUTMHA BOJHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue  cxoxceli  pabomsl  Npakmukyma:  3aKIIOYUTENBHBIM  3Tam

BCEPOCCUMCKON OJIMMIUAIBI MIKOJIBHUKOB 1o pusuke 2000 r., 11 knacc, 3amaya No 1.

3ansaTue 16. N3yyeHne cmekTpa cBeTa Pa3jiMYHBIX MCTOYHMKOB C MOMOIIbIO
AU(PPAKIUOHHOH PelIeTKH

Ilpakmukym

3aoanue. Tllpumymaiite, coOepure W ONUIIUTE IKCIECPUMEHTATHHYIO
YCTAHOBKY, TO3BOJSIIOIIYIO IIOAYYWTh ONTHYECKUM CIEKTp U3JIy4eHUsl CBETa

pa3INIHbIX HCTOYHUKOB.
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[TpoBeauTe MccnenoBaHNE CIIEKTPOB MPEIOKCHHBIX BAM HCTOYHUKOB CBETA.

Obopyoosanue. JludpakumoHHas pemierka, GoHapb C JamMIoW HaKaJuBaHUS,
CBETOIMOMHBIN (poHAph, Ta3zopa3psaHas JlaMIlOuKa, dSKpaH, auadparma, MepHas
JICHTA.

Kpamkoe onucanue pewenusa. IlpoBoautcs cepust SKCIEPUMEHTOB IO
HAOIOJICHUIO OMNTHUYECKMX CIEKTPOB M3IY4YCHHUS HCTOYHHKOB CBETa Pa3HOU
npupoAsl. [IpoBOIUTCS CpaBHUTEIBHBIN M KOJTWISCTBEHHBIN aHAIN3 3TUX CIIEKTPOB.

Onucanue cxodxceii pabomel npakmuxyma: MexXIyHapoaHas ONMMIIMAAa IO

sKcriepuMeHTaabHoM gusuke 2018 r., 3amaua «CrekTpy.

3ansTue 17. UccienoBanue 3aBMCMMOCTH HHTEHCMBHOCTH CBEY€HHMS CBETOAUOAA
OT CWJIBI IPOTEKAIOLIEI0 Yepe3 Hero TOKa

Ilpakmukym

3aoanue. VIamMepbTe 3aBUCUMOCTh MHTEHCHBHOCTH CBEYECHHSI CBETOJIMOAA OT
CWJIbl TMPOTEKAIOLIEro dYepe3 Hero Toka. Ompenenure XapakTep HN3MEPEHHOU

3aBHUCHUMOCTH.
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Obopyoosanue. Cperonuoj, mokcMeTp (Wwm cMapThoH C JAaTYUKOM
OCBEIIEHHOCTH), JTAOOpaTOPHBIN OJIOK nMuTaHus (WM J1Be OaTapeiiku AA, peocTtar u
MYJIBTUMETP), COSAMHUTETIHHBIC TIPOBOJIA.

Kpamkoe onucanue pewenus. I1IpoBOOUTCS SKCIEPUMEHT MO MPIMOMY
U3MEPEHUIO 3aBUCUMOCTH HMHTCHCHUBHOCTH W3TY4YEHUS CBETOAMOJA OT CHIIBI
mpoTekaroniero 4epe3 Hero Toka. CTpouTcs rpaguk MOJTYyYEHHOM 3aBUCHUMOCTH.

OHpC,ZIeJIHCTCH XapaKTep 3aBUCUMOCTH.

3ansaTue 18. HaOaronenne m3dmpartesbHOCTH BHYTpPeHHero ¢orodddexra K
JAJIMHE BOJIHBI CBETA

Ilpakmuxym

3aoanue. YcTaHOBUTE JBa CBETOJAMOAA JAPYT HAmpoTuB jpyra. W3yuute
SBJICHUE BOSHUKHOBEHHUS (POTOTOKA B OCBEIIAEMOM CBETOAMOIE. JIJjisl 7TOTO M3MephTe
3aBUCUMOCTH CHJIBbI (DOTOTOKA OT HANPSHKEHUS] HA CBETOJIUOIE, BHITIOJHSIONIEM POJIb
UCTOYHUKA cBeTa. [IOBTOpUTE OMNBIT, MPUMEHSA B KauyeCTBE HCTOYHUKOB CBETA
CBETOJMO/bI, TAIOIINE CBET C Pa3HbIMU JJIMHAMH BOJIH. ONpeAenuTe yClIOBHs, IPH
KOTOPBIX B OCBEIIIA€MOM CBETOHMO/I€ BOSHUKAET ()OTOTOK.

Obopyoosanue. Tpu mapbl CBETOJANOJIOB Pa3HbIX IIBETOB (KpacHbIE, 3€JICHbIC U
CUHUE), OJIOK MTUTAHUS CBETOANO/1a-OCBETUTENS, MYJIbTUMETP.

Kpamxoe onucanue pewenus. JIBa CBETOAMOJa YCTaHABJIMBAKOTCS HANPOTUB
Ipyr apyra. Yepe3 OOWH CBETOIMOJ MPOMYCKAETCA TOK OT UCTOYHMKA MUTAHMS.
N3yuaercss siBJieHME BO3HMKHOBEHHSI (OTOTOKAa BO BTOPOM  CBETOAMOJIEC.
OOnapyxuBaercs, 4To (OTOTOK BO BTOPOM CBETOIHMOJIC€ BO3HHMKAET TOJIBKO TIPH
OCBEILIEHUHU €TO CBETOAMOJ0M C JUIMHOU BOJIHBI, MEHBILIEHW WX PABHOU JJIMHE BOJIHBI,
Ha KOTOPYIO PACCYUTAH OCBEIIAEMbI CBETOIHO/I.

Onucanue cxooiceti pabomul npakmuxyma: MexayHapoJHas ojuMMuaza To

skcniepuMenTanbHoi gusnke 2020 r., 3anaya «Onromapay [17].
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JIAHUPYEMBIE PE3VJBTATHI OCBOEHUSI KYPCA BHEYPOYHOII
JESITEJLHOCTH «OCHOBBI ®U3MYECKOTO DKCIHEPUMEHTA
(@PU3NKO-MATEMATUYECKHI MIPOPWIID)»

JINYHOCTHBIE PE3YJIBTATHI
B cgpepe epasicoanckoeo eocnumamnus: TOTOBHOCTH BECTH COBMECTHYIO
JEATEIIbHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIECTBA, y4yacTBOBaTh B CaMOYINpPAaBICHUM B OOpa30BaTEIbHON OpraHU3allNu;
YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUU
C UX (PYHKIUSMU U HA3HAYCHUEM.
B cgepe nampuomuuecxoco eocnumanus: cHOpMUPOBAHHOCTH POCCUUCKON
rpaXJIaHCKOW MJICHTUYHOCTH, MNaTPUOTU3MA; IIEHHOCTHOE OTHOIICHUE K
roCyJJapCTBEHHBIM CUMBOJIAM, JOCTHUKEHUAM
POCCHUICKUX YYEHBIX B 001acTH DU3HKU U TEXHUKH. B
cghepe 0yX08HO-HPABCMBEHHO20 8OCNUMAHUSL:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 MU TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUCHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHUCJE B
JEATEeIbHOCTH YYEHOIr'0; OCO3HAHME JIMYHOTO BKJIaJia B TMOCTPOCHUE YCTOWYMBOTO
Oyymiero.
B cghepe scmemuueckoeo 6ocnumanus: SCTETUYECKOE OTHOIICHHE K MUPY,
BKJIIOYAsl SCTETUKY HAy4YHOT'O TBOPUYECTRA,
npucymero pu3n4eckoil Hayke.
B cgepe mpyoosoco eocnumanus: WHTEpEC K Ppa3aIudHBIM  cdepam
npoecCHOHANTEHOM IESITEIbHOCTH,
B TOM YHCJIC CBSI3aHHBIM C (PM3UKOW M TEXHUKOH, YMEHUE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyaymiedt mpodeccud M peaan30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHUIO B 00J1aCTH
(bU3UKN HA IPOTSHKEHUHU BCEH JKU3HU.
B cgepe sxonoeuueckoeo socnumanusi: chOPMHUPOBAHHOCTH JKOJIOTHYECKON

KYJIbTYPbI, OCO3HAHHUC r7100aJIBHOTO
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XapakTepa IKOJOTUYECKUX MpoOieM; MIIaHUPOBAHUE W OCYIISCTBICHUE NIEHCTBUI B
OKpY’Karomiel cpejic Ha OCHOBE

3HAHUS IeJIed yCTOHYMBOTO PAa3BUTHS UYEJIOBEUSCTBA; PACIIMPEHUE OIbITA
JESITEIIBHOCTH PKOJIOTMYECKON HApaBIEHHOCTH Ha OCHOBE

UMEIOIINXCS 3HAHUH 1o (pusuKe.
B cipepe yennocmu nayunozo nosnanusn: copMHUpOBAaHHOCTH MHUPOBO33PEHHUS,

COOTBCTCTBYIOIICTO COBPECMCHHOMY
YPOBHIO PAa3BUTHA (I)I/IBI/I‘{CCKOIZ HaYKH; OCO3BHAHHC LICHHOCTHU Hay‘IHOﬁ JACATCIBHOCTH,
IFOTOBHOCTbL B IIPOLHCCCC H3YUCHHA (1)I/ISI/IKH OCYHICCTBIIATL IIPOCKTHYIO H

HCCICOAOBATCIILCKYIO JCATCIIbHOCTE HHAUBUAYAJIIBHO U B I'PVYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE NelCTBUA:
Ba3oBble JloruyecKne JeiicTBHUsI:
CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3WpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;, OINPEACIATh IEJIM JEITeIbHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUH UX
JOCTHDKCHHSI; BBISBIISATH 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B pPacCMaTPHUBACMBIX
bu3nIECKUX
SIBJICHHSX; pa3padaThIBaTh IUIaH PEIICHHS MPOOJIEMBI C YYSTOM aHAIM3a HMCIOITUXCSI
MaTepUaIbHBIX U HEMAaTePHAIBHBIX PECYPCOB; BHOCHTH KOPPEKTHUBBI B ICITCILHOCTD,
OILICHUBATh COOTBETCTBUE PE3yJIbTATOB
IEIAM, OIICHMBATh PHUCKH IIOCIEACTBHHM JIEITCIIBHOCTH; KOOPAWHUPOBATH M
BBITIOJHATH pa0b0Ty B YCIIOBUSAX PEaTbHOT0, BUPTYAIBHOTO
U KOMOMHHMPOBAHHOT'O B3aWMOJICHCTBHUS; pa3BHBaTh KPEATHBHOE MBIIILJICHHE

IIPY PEUICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciieqoBarebCKue AeMCTBUSA: BIAJIETh HAYYHON TEPMUHOJIOTHEM,
KJIFOYEBBIMU MMOHATUAMU U METOJIAMH
dbu3nYecKoil HayKH; BIAJETh HABBIKAMH Y4EOHO-HCCIICOBATEIHCKON U MPOCKTHOM

ACATCIBbHOCTH
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B 00JacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOHUCKY
METO/IOB pelieHusl 3aj1ay (U3UYECKOro COJEpP)KaHMs, MPUMEHEHHIO Pa3INYHbIX
METOJOB ITO3HAHUS; BJIAJIETh BUAAMU JEATEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS,
€ro HMHTEpIPETAIliH, MPeoOpPa30BAHUI0 M TMPUMEHEHHUIO B PAa3IMYHBIX YYCOHBIX
CUTyallUsiX, B TOM YHUCJE NPHU CO3[aHUU Y4EOHBIX MPOEKTOB B 00JacTH (PUBUKH;
BBISIBJISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7a4y, BBIABUTATH
TUIIOTE3y €€ pEIICHMs, HAaXOAuUTh AapryMeHTbl JJIsl JI0Ka3aTeIbCTBAa CBOMX
YTBEPKIECHUM, 3a1aBaTh MAPAMETPBI U KPUTEPHUH PEILICHHUS;

AHAJIIM3HUPOBATE IIOJIYUYCHHBIC B XOJIC PCHICHHUA 3adda4u  PC3YJIbTATHhI,

KPUTHUYECKHU OLIEHWBAaTh MX JOCTOBEPHOCTh, IPOrHO3MPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX; CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON
JIESTEIbHOCTH, B TOM 4YHCIE TpH H3YyYeHUH (U3MKH, [aBaTh OICHKY HOBBIM
CUTyalUsiM, OLIEHUBATh IPUOOPETEHHBIN OMbBIT; YMETh MEPEHOCUTh 3HAHUS IO
(du3HKe B MPAKTUYECKYIO 00JIaCTh
KHU3HEJCATEIbHOCTH; YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX
oOacTel; BEIIBUTaTh HOBBIE HJIEH, TPEJIaraTh OPUTHHAIBHBIE TTOAXO0/IbI
Y PEIICHMSI; CTABUTH MTPOOJIEMBI M 3a/1a4H, TOMYCKAOIIHE

AJIbTCPHATHBHBIC PCIIICHMUS.

Pabora ¢ nnopmanmueii:

BJIAJI€Th HABBIKAMU MOJIy4eHUS] HH(GOpMALMKU (PU3UYECKOTO COACPKAHUS

U3 HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH TOWCK, aHAIIN3,
CHUCTEMATH3alMI0O W HMHTEPIpETaIlui0 WH(OpPMAlMK Pa3IMYHBIX BHJIOB H (HOpM
MIPE/ICTABIICHUS; OIICHUBATh IOCTOBEPHOCTh HH(OPMAITUH;

UCIIOJIb30BaTh  CpPeACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B PEIMICHWHW KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX W OPTaHHU3AI[MOHHBIX
3a/1a4 ¢ COOJII0JICHHEM TPEOOBaHUN SPTOHOMHUKU, TEXHUKH 0€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M DJTHUUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3MUYECKOTO COACPKAHUS B pa3IMUHbIX (popMaTax
C Y4ETOM
Ha3HauYeHUS WHQGOPMAIIMU W IIEJICBOM ayJIUTOPHH, BBIOMpas ONTUMAaIbHYIO (hopmy

NpEACTAaBJICHUA U BU3yaJIU3alluu.
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KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIe IeliCTBUSA:
OCYIIECTBIISITH OOIIIEHNE BO BHEYPOUHOU JIEATEIIBHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOHGIUKTHBIX CHUTyallUd M CMATYaTh
KOH(DJIUKTBI, pa3BEpPHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3pPEHHS C
HCII0JIb30BaHUEM

S3BIKOBBIX CPEJICTB; IOHMMAaTh W MCIOJIB30BaTh IMPEUMYIIECTBA KOMaHIHOM U
VHIMBUTyaJIbHOU

paboThI; BEIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JEHCTBHUI C y4eTOM OOIIHMX

HHTCPCCOB U BO3MOKHOCTEH KaXXJ0Io 4JIC€Ha KOJIJICKTHUBA,
IIPUHUMATDb oeiaun COBMECTHOM ACATCIBHOCTH, OpraHU30BbIBATH

U KOOPAWMHUPOBATh JEHUCTBHUS IO €€ JOCTH)KCHHIO: COCTABJIATH ILIaH JEHCTBUH,

pacmpenensaTh pPoOJd C Yy4eTOM MHEHHMH Y4YacTHUKOB, OOCYXJaTh pe3yJbTaThl

COBMECTHOW pabOTHI; OIICHWBATh KA4ECTBO CBOETO BKJIaJa W KaKIOTO YJaCTHHUKA

KOMaH/IbI B OOIIIHI

pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSM; IIPeJIaraTb HOBbIC MPOCKTHI, OIICHUBATH
WJIEU C MO3UIIMHA HOBHU3HBI,

OPUTMHAJIBHOCTH,  TPAaKTUYCCKOW  3HAYMMOCTH;  OCYIIECTBIIATH  ITO3UTHBHOE
CTpaTErHYeCKOe MOBEICHUE B PA3TUIHBIX

CUTyalusiax, MpossBJIATb TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HWHHUIIWMATUBHBIM.

PerynsiTuBHbIe YHHUBEpPCAJIbHbIC YUeOHbIE IeHCTBUS:

Camoopranusanus:

CaMOCTOSITENIEHO OCYIIECTBIISTH MO3HABATEIBHYIO AESITEIbHOCTh B 00JIaCTH
(GU3HUKY, BBISBIATH MPOOJEMBbI, CTaBUTh M (POPMYJIHMPOBATH COOCTBEHHBIE 3aayH;
CaMOCTOATENIbHO COCTaBJIATh IUIAH PEUICHUS PACUETHBIX M KAaYECTBEHHBIX 3ajiad,
IUIAH BBITIOJIHEHUSI MPAKTUYECKOH paboOThl C YYETOM HMEIOLIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHHI; 1aBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacumMpsTh paMKH y4eOHOro HpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s
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OTBETCTBEHHOCTH 3a PELICHNE; OLIEHUBATh
NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHPOBAHUIO W TIPOSBICHUIO DJPYIWIUA B OO0JIACTH
buzukw,

MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLHMOHAJBHBIA HMHTEIEKT: JaBaTh OLEHKY HOBBIM
CUTyalsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LICJISAM; BIAJETh HAaBBIKAMU I103HABATEIbLHOMN
pedaeKcun Kak 0CO3HaHUs COBEpPLIAeMbIX

JNEWCTBUM W  MBICIUTEIBHBIX IMPOLECCOB, MX PE3YyIbTATOB M OCHOBAHWM;
UCITI0JI30BaTh PUEMBI PeIIEKCUHU JIsl OLEHKU CUTYalluH, BBIOOpa BEPHOTO

pELIEHUs; YMETh  OLICHUBATh PUCKHU 51 CBOEBPEMEHHO IIPUHUMATh
peLIeHus

10 UX CHUKEHUIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB

NEeSATeIbHOCTH;, MPUHUMATH Ce0s, TIOHMMasi CBOM HEJOCTATKU H
JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX [IPU AHAJIU3€E PE3YIbTATOB
JEeSTENPHOCTH; IIPU3HABATh CBOE MPABO U MPABO JIPYIUX Ha

OIIIUOKH.

INPEAMETHBIE PE3YJIBTATBI

K konny 10 knacca oOy4aromuiicss HAy4YUTCS: MOHUMAaTh 3HAYCHUE
OMMHCATENIbHOMN, CUCTEMATU3UPYIOIICH, 0OBSICHUTEIHPHON
U TMPOTHOCTUYECKON (YHKIMHN (U3MIECKON TEOPUHM — MEXAHWKH, MOJICKYJISIPHOMN
(bU3UKY U TEPMOJUHAMUKH, POJIb (PU3NYECKON TeOprr B (POPMUPOBAHUU
MpeCTaBICHUM 0 (PU3NYECKOW KapTUHE MHUpPA; pa3inyaTh YCIOBHUS MPUMEHUMOCTH
W3YYEHHBIX MOIeNIel (PU3UIECKUX Tell
U TPOIIECCOB (SIBJICHUI); paznuyaTh yCJIOBHs (TpaHUIlbI, 00JACTH) MPUMEHUMOCTH

HN3Y4YCHHBIX
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bu3MYecKuX 3aKOHOB, TOHUMATh BCEOOIINiA XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HKCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh U OOBSCHATH
MEXaHUYECKHE, TEIUIOBBIE, OJJIEKTPUYECKUE TPOLECCHl M SBIICHMS, HCIIONb3Ys
OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPHH,
MOJIEKYJIIPHON (UMK W TEPMOJMHAMMKH, DJICKTPOJUHAMUKH; aHAIU3UPOBATh U
OOBSICHATH PU3NUECKHE SIBICHUS, UCTIOIb3YsI OCHOBHBIE

MOJIOKEHUS! U (PU3NYECKUE 3aKOHBI; OMUCHIBATH (PU3UUYECKUE MPOLECCHl U SIBICHUS,

UCIOJIB3Ys] HEOOXOAUMBbIE
BEJIMYMHBI; OOBACHATh OCOOCHHOCTH MPOTEKAHUS U3Y4aeMbIX (PU3UUECKUX SIBJICHUIA;

IPOBOJUTH UCCIENOBAHUE 3aBUCUMOCTH OJTHON (PU3HUECKOW BETNUUHBI
OT JPYrol € HUCHOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, MNPU ITOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCUPOBAaTh PE3YJIbTATHl IOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BHUJE TPaQUKOB C y4eTOM aOCOJIIOTHBIX MOTPEIIHOCTEN H3MEpeHui,
JieNaTh BBIBOJBI 110 PE3YJIBTATAM HMCCIEI0BAaHUS; IPOBOJUTH KOCBEHHBIE U3MEPEHUS
(U3MYECKUX BEIWYMH, IMPU STOM BBIOMpPATh ONTHUMAIBHBIA METOJ H3MEpPEHUS,
OLICHMBAaTh A0COJIIOTHBIE U OTHOCHUTENbHBIE IMOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUN;

IIPOBOJUTE OIBITBI IO MPOBEPKE MNPEUIOKEHHON TMIOTE3bl: IJIAHUPOBATh
HKCIIEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTAHOBKY, AaHaJIM3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl M JI€JIaThb BBIBOJ O CTAaTyce€ IPEUIOKEHHOW THIIOTE3bI;
co0ro1aTh mpaBuiia 0€30MacHOro TpyAa MPH MPOBEAECHUU UCCIEIOBAaHUI B paMKax
MPaKTUKyMa U y4eOHO-UCCIIEI0BATEIbCKON AESITENbHOCTH
C MCIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO 00OPYIOBAHUS;
pelath pacueTHhIE 3aJaud C SIBHO 3aJIaHHOM M HESBHO 3aJaHHON (HU3WUYECKOU
MOJICNIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (DHM3MUECKOM
MOJIEJIM, OTBEYarollell TpeOOBaHUSAM 3aJaud, NPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTM W TMOCTYJNaThl (PU3UYECKUX TEOPUH TMpPU  HCHOJIB30BAHUU
MaTeMaTHYECKUX METOJOB PEIIEHUS 3a1ay, MPOBOAUTH pacyeTbl HAa OCHOBAaHUU
UMEIOIINXCS JIAaHHBIX, AHAJU3UPOBATh pE3yJbTaTbl W KOPPEKTHUPOBATH METOJBI
pelIeHnss C y4eTOM MOJIy4EHHBIX pPE3yJbTaTOB; pEeIlaThb KAa4eCTBEHHbBIE 3aJauH,

TpeOyrolllie MPUMEHEHHs] 3HAHWM W3 pa3HBIX pa3liesioB Kypca (PHU3MKH, a Takxke
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UHTETpalliM 3HAaHUM U3 JpYyruX [pPEeIMETOB E€CTECTBEHHO-HAYyYHOTO IUKJIA:
BBICTPAUBaTh JIOTUYECKYIO IIEMIOYKY PACCYKIECHUN C OMOPOI Ha M3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHUE SBJICHHUS; UCIIOIb30BATh TEOPETUUECKUE 3HAHUS IS
OOBSICHEHHSI OCHOBHBIX ITPUHIIUIIOB
paboOThl M3MEPUTENBHBIX NPUOOPOB; aHAIM3UPOBATH M OLIEHUBATh IOCIEACTBUS
OBITOBOM M MPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA, CBSI3aHHOU C (PU3NUECKUMHU
npoleccamM, C TO3UIMM 3KOJIOTHYECKOM O€30MacHOCTH, MPEeACTaBICHUN O
palMOHAIIBHOM  IPHUPOAOIOIb30BAHUM, a TaKXKE€ PAa3yMHOM HCIOJIb30BaHUU
JNOCTH)KEHUM HAyKM W TEXHOJIOTMM U JAJIBHEWIIEro pa3BUTUSA YEIOBEYECKOIrO
OOLIECTBA; MPUMEHSATH Pa3INUHbIE CIOCOOBI padOTHI ¢ HHPOPMALIEN PU3NYECKOTO
COJIEp>KaHMsl ¢ UCIOJIb30BAHUEM COBPEMEHHBIX MH(DPOPMALIMOHHBIX TEXHOJIOTHI, TpH
TOM HCIOJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOIMU Il TOHCKa,
nepepaboTKi UM NPEabsBICHUS Y4YEOHOM M HAy4YHO-NOMYJSIpHOM uHGpopMaiuwy,
CTPYKTYPUPOBAaHUS M HUHTEPIpPETALUU HHPOPMAIMH, MOJYYEHHOW M3 Pa3IU4HbIX
MCTOYHHUKOB, KPUTUYECKH aHAIM3UPOBATh MOIy4aeMyr0 MHPOpPMaLUIO U OLIEHUBATh
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAIN3a
UCTOYHUKA MH(POPMAIUK; MPOSIBIATh OPraHU3allMOHHbBIE U [T03HABATEIbHbIE YMEHUS
CaMOCTOSITEJIEHOTO
OpUOOpPETEeHUs] HOBBIX 3HAHUW B  TPOLIECCE  BBIMNOJHEHUS MPOEKTHBIX H
yueOHOUCCIIe10BaTENbCKUX PaldoT;

paboTaTh B TpyIIe C HCHOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX POJIEH;

MPOSIBJISITH MOTUBALIMIO K Oynymieil nmpodeccuoHanbHOU JeTeIbHOCTH

M0 CTICIHATBHOCTSAM (DU3UKO-TEXHUIECKOTO TMPODUIIS.

K konny 11 knacca oOydwaromuiics HaydyuTCs: MOHUMATh poJib (PU3UKHU B
AKOHOMHYECKOM, TEXHOJOTMYECKON, COLAATIbHOM
U ATHUYECKOH cepax JesTeIbHOCTH YeJI0BeKa, pOJib U MECTO (PU3UKH B COBPEMEHHOM
HAY4YHOM KApTUHE MHpPA, 3HAUYCHUE OINMUCATEIBbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBPHOM M MPOTHOCTUYECKON (QYHKUMH (U3MUECKON TeopuH, poJib
¢duznyeckoil Teopun B HOpMUPOBAHUH MPEACTABICHUHN O (PU3NUECKON KapTHHE MUpa,

MECTO  (U3MYECKOW  KapTMHBI MUpa B 00mEM  psAy  COBPEMEHHBIX
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€CTECTBEHHOHAYYHBIX  MPEACTABICHUA O  MPUPOJIE;  pa3iuyarh  yCIOBUS
MPUMEHUMOCTH U3YyUYEHHBIX MOJIENeH PU3NUECKUX Tel
U TPOLIECCOB (SIBJICHUI); pa3inyaTh yCJIOBHUS (TpaHMIIbI, 00JACTH) MPUMEHHUMOCTU
U3Y4YEHHBIX
buznyeCcKrX 3aKOHOB, MOHUMATh BCEOOIINI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HUCIOJB30BAaHUSI YACTHBIX 3aKOHOB; aHAIU3HPOBATh M OOBSICHATH
AJIIEKTPOMArHUTHBIC, KBAHTOBBIE MPOIECCHl M SIBJICHUS, MCIOJIb3ys OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI DJICKTPOJMHAMUKM W KBAaHTOBOM (DU3UKU; OIMCHIBATH
U3y4eHHbIe (PM3UUYECKUE MPOLIECCH U SBICHUS; O0BACHATH OCOOCHHOCTH MPOTEKAHUS
U3YYCHHBIX (PU3UYECKHX SBICHUH; TPOBOAUTH HCCIENOBAHUE 3aBHUCHUMOCTEH
(bU3NYECKUX BETUYUH
C HCIOJb30BAHUEM IMPSMBIX H3MEPEHHUM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(bUKCUPOBATH PE3yJbTATHI MMOTYYCHHON 3aBUCUMOCTH (PH3WYECKUX BEIMYMH B BHUJIC
rpauKoB ¢ y4eToM aOCONIOTHBIX MOTPEIIHOCTEH M3MEPEHHM, JeNaTh BBIBOABI IO
pe3ynbTataM HCCIEJOBaHUS; TPOBOJUTh KOCBEHHBIE W3MEPEHMs (PU3NUECKUX
BEJIMYMH, TPU DTOM BBIOMpATh ONTHUMAJIbHBIA METOJ W3MEPEHHUs, OIEHUBAThH
a0COJIIOTHBIE W OTHOCHTEJIBHBIC TOTPEITHOCTH MPSMBIX U KOCBEHHBIX W3MEPCHUI;
MPOBOJUTh ONBITHI IO TPOBEPKE TMPEMIOKCHHOW THUIOTE3bl: IIJIaHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTAaHOBKY, AaHAJIM3UPOBATh
MOJIyYCHHBIC PEe3yJbTaThl U JeiaTh BBIBOJ O CTaTyce MPEIJIOKEHHOW THUIOTE3bI,
coOIOIaTh MpaBmiia OE30MMacCHOTO TPy/ia IPH MTPOBEICHUH HCCIEAOBAaHUN B paMKax
IIPaKTUKyMa 151 y4eOHO-UCCIEIOBATENbCKON  E€ATETbHOCTH c
WCIIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB W Ja0OpPaTOPHOTO OOOpYIOBAHWS,
pelaTh pacueTHhIE 3a/1auy ¢ SBHO 3aJJaHHOM W HESIBHO 3aJIaHHON (Pu3nuecKoi
MOJIeJIbIO; peIllaTh KauyeCTBEHHBbIC 3a/ladM, TPeOyIolIue NpUMEHEHUs 3HaHUU U3
Pa3HBIX pa3AenoB Kypca (pU3MKy, a Tak)ke MHTErpallii 3HAHUH U3 IPYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BBHICTPAUBATH JIOTHYECKYIO IETIOUKY PACCYKICHUN C
OTOpO Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3WYECKUE SBIICHUS;
WCITIOJIb30BATh TEOPETUUCCKUE 3HAHUS JJIs1 OOBSICHEHHSI OCHOBHBIX MTPUHITUTIOBR
paboThl U3MEPUTENBHBIX TPUOOPOB; AHAIU3UPOBATH U OIIEHUBATH MOCIJIEICTBUS

OBITOBOM U HpOI/ISBOI[CTBeHHOﬁ ACATCIBHOCTH YCJI0BCKaA, CBSI3aHHOM C (I)I/I?;I/I‘IGCKI/IMI/I

37



IpoLEccCaMU, C O3ULMM SKOJIOTMYECKOH  0€30MacHOCTH,  NPEACTaBICHUNH O
panoHaIbHOM IIPUPOIONOIB30BaHUH, a TAKKE Pa3yMHOM HCIIOJIb30BAHUU
JOCTHKEHUM HAyKU W TEXHOJOTHMH JUIsl TalbHEUILEro pa3BUTHUS YEJI0OBEUECKOTO
0011IeCTBa; TPUMEHSTh Pa3IuUYHbIE CIIOCOOBI PabOTHI ¢ MHOpPMaLHEH HU3UIECKOTO
COJIEpKaHUs C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUH, IpU
TOM HCHOJb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUU ISl TOHCKa,
nepepaboTKi W TPEIbSIBICHHUS y4eOHOW M HAy4YHO-MOMYJISIpHON uH(pOpMaluu,
CTPYKTYPUPOBAaHUS M HUHTEPIpPETALUU HHPOPMAIMH, NOJYYEHHOW M3 Pa3IU4HbIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJy4yaeMyr0 MH(OPMALUIO U OILICHUBAThH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWHM, TaK U HA OCHOBE aHAIM3a
UCTOYHMKA MHPOPMAIUH; TPOSIBISTH OPraHU3AIMOHHBIE W IMO3HABATEIbHBIC YMEHUS

CaMOCTOSITENTEHOTO
npUOOpETEeHNs] HOBBIX 3HAHUN B IIPOLIECCE BBIMIOJHEHUS POEKTHBIX U
y4eOHOUCCIIeI0BATENIbCKUX PadOT; paboTaTh B IPYIINE C UCTIOJHEHUEM PA3IUYHBIX
COLIMAJIBHBIX POJIEH; MPOSBIATH MOTUBALIMIO K OyayIIel MpoecCHOHATIbBHON
JeSITEIIbHOCTH

M0 CHENUATIBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanMeHoBaHME pa3/ieioB
Ne ¥ TEM y4eGHOTO Konuuectso
/11 npeaMeTa 4acoB

Paznen 1. Mexanuka
1.1 TIlorpemHoctu B 2

OKCIICPUMCHTC

(iexuus)

[IporpammHoe coniepkanue

DOKCHEpUMEHT U TeOpHUsl B IPOIECcCce
Mo3HaHus npupoabl. HaGmronenue u
AKCTIEPUMEHT B pusuke. CriocoObl
U3MEpeHUS PU3NIECKUX BETUIHH
(anasioroBblie U ITUGPOBHIC
HU3MEPUTEITLHBIC PUOOPHI,
KOMITBIOTEPHBIE JaTYNKOBBIC
CUCTEMBI).

[TorpemHocT NU3MEpPEHUI
buszndeckux BesnunH (abcomtoTHas
U OTHOCUTEJIbHASA).

I'mmore3a. dusuueckul  3aKOH,
IpaHUlIbl €r0 MPUMEHUMOCTH

XapaKTepuUCTUKA JICATCILHOCTH
00yJarommxcs

Onepuposams NOHAMUAMU:
HaOJII0IEHUE, SKCIIEPUMEHT, TUIIOTE3a,
Teopusl, pu3nyeckas BeIMUMHA,
(u3HYeCcKuil 3aKOH, U3MEPUTEIbHBIN
npubop, U3MEpeHue, pe3ysbTar
U3MEPEHMSI, 1IeHa JACTCHUS IIKAIIbI
npudopa, MOrpeIHOCTh U3MEPEHUS.
IIpusooums npumeper HAOIIOACHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3nUecKuX BeIUUnH, GU3HUECKUX
3aKOHOB, U3MEPUTEIBHBIX PUOOPOB.
Onpedensime 1EHY E€TIEHUS IIKaJbI
npubdopa, aOCONIOTHYIO MOTPEIIHOCTh
IPSIMOTO U3MEpEHHS. 3Hamb HOPMYIIBI
JUTSI OIIEHKH
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OTHOCHUTEILHOU MOTPEIITHOCTH
KOCBEHHOT'O U3MEPEHHUSI, MPaBUJIa
OKpYTJIEHUS a0COTIOTHBIX
MOTPEITHOCTEH, BRIPAKCHHE
OTHOCUTEJIHHBIX MTOTPEITHOCTEH B
IIPOIEHTaX
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1.2 OueHka norpemHocTen 2 Onpenenenue norpemHocteld  Onepuposams NOHAMUAMU.

HPSMBIX U KOCBEHHBIX HPAMBIX M3MEPCHUN 1O 3aIaHHBIM - aGcomioTHAST TOTPENIHOCTh M3MEPEHUS,
. pe3yapTaram usMepenuil. I[lpuemsl
U3MEPEHUI . OTHOCHUTEJIbHAS MOTPEUTHOCTb
OLIEHKH TOTPEITHOCTEH KOCBEHHBIX
(camocrosiTenpHas w3MepeHuii U3MEPEHUS.
pabora) IIpusooums npumepol IPSIMBIX |

KOCBEHHBIX U3MEPEHUM.
Onpeodensams NOTPEIIHOCTH MPSMBIX
U3MEPEHUN.

Hcnonvzoeams METON TPAHUL] IS
OLICHKH a0COJIFOTHOM MOTPEIIHOCTH
IPSIMOTr0 U3MEPEHHUS, IPABUIIA
OKpyTJIeHUS! a0COIIOTHBIX
norpenHocTe, GopMybl JUIsl OLEHKH
OTHOCHUTEIBHON MOTPEIIHOCTH
KOCBEHHOI'O U3MEpeHus. Ymemob
OKPYTJIATH a0COJIIOTHBIC

MOTPENTHOCTH, BBIpAXKATh
OTHOCHUTEJIbHBIE TOTPEIIHOCTH B
MPOLICHTAX.

Pewamu 3aJ1a4u Ha OLICHKY

OTHOCHUTCIIbHBIX HOFpeIHHOCTeﬁ
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1.3.1

YcpenHenne n3MEepeHN.

Cnyuaiinas
MOTPEITHOCTD
(TIpakTUKyM)

1

[TpubopHbIe MOTPEIIHOCTH,
ClTy4ailHbIE U CUCTEMAaTHUECKUe
MOTPEIIHOCTH

Onepuposams nousimusmu: TPUOOpHAS
MOTPEIIHOCTD, CTyYaifHasi MOTPEIIHOCTbD,
CHUCTEeMaTHUYECKasi MOTPEUTHOCTD,
cpenHee 3HaueHue. /lpugooums
npumepsl IPUOOPHOU, CITydaliHON U
CHUCTEMaTUYECKOU MOTPEIIHOCTH.
Onpeodensmsb SKCIEPUMEHTAIILHO HA0OP
3HaUYCHUN (PU3NYECKON BETUUUHBI TPU
IIPOBEJECHNUN HECKOIBKUX HE3aBUCHUMBIX
U3MEPEHUMN.

Hcnonvzosams GOpMyIBI IsI CPEAHETO
apu(pMETUIECKOTO HECKOIBKUX YHUCEII,
JUTS OTICHKU a0COIFOTHOM MOTPEITHOCTH
3HaYCHUS (PU3NUECKON BETUIHHEI,
OLICHEHHOTO KaK CpeJiHee
apudmMeTyeckoe Habopa ee 3HaUYCHUI.
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1.3.2 Kunematuueckue
U3MEPEHUS JaTbHOCTH
MoJieTa, pacuer
HA4YaJIbHOW CKOPOCTH

(IpakTHKyM)

IIepemerienue, CKOpOCTb U
YCKOPEHUE MaTepHUaJIbHON TOUYKH,
WX TIPOCKIIMU Ha OCU CUCTEMBI
KoopauHat. ClioKeHue
MEPEMENICHNUMN U CII0KEHUE
cKopocTei. JIBrKeHue Tena,
OpOILIEHHOTO MO YTIOM K
TOPU30HTY. 3aBUCUMOCTh

Oyenugeamsv 3HAUCHUE U3MEPAEMOM
(bu3HUecKoi BEIMUMHBI KaK CpeHee
apudmernueckoe Habopa ee 3HAUCHUH,
MOJIYYEHHBIX TIPH POBEACHUN
HECKOJIBKMX HE3aBUCHUMBIX U3MEPEHUN,
a0COJIIOTHYIO U OTHOCHUTEIIBHYIO
MOTPEIIHOCTh 3HAYEHUS ATON
(bU3UYECKON BEIMYUHBI.
Yemanasnusamo 63aumoceasu MEXRy
OIICHKOM 3HaYeHUS (PU3UUECKOM
BEJIMYMHBI, ONPENEIIIEMON 110
pe3ynbTaTamM HECKOJIBKUX HE3aBUCHUMBIX
U3MEPEHUN, U CPETHUM
apu(PMETUYECKUM HECKOJIBKUX YU CET

Onepuposams NOHAMUAMU: CKOPOCTD,
yCKOpEHUE, CBOOOTHOE TaJICHHE,
JTAIBHOCTH IT0JIeTa, a0COTFOTHAS
HOTPEIIHOCTh U3MEPEHUS,
OTHOCHTEJIbHAS TOTPEIIHOCTD
U3MEPCHUS.

IIpusooums npumepvl CBOOOTHOTO
NajICHUS TEJ MPU PA3TUIHBIX
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KOOpAWHAT, CKOPOCTH U YCKOPCHHUA 3HAYCHUAX HayaJabHOU CKOpOCTH, IIpU

MaTepHaHLHOﬁ TOYKH OT BpCMCHH

PAa3HBIX yrilax MeXAy HadaJabHOU
CKOpPOCTBIO M TOPU30HTOM.
Hcnonvzoeams pyneTKy,
KHHEMaTuueckue hopMyIibl,
ONKMCBHIBAIOIINE JBMKEHUE TEIA,
OpOLIEHHOTO MOJ| YIJIOM K TOPH30HTY.
Dopmynuposams TUNIOTEZY O XapaAKTEPE
3aBUCHUMOCTH JAJIIBHOCTH TI0JIETA TEJIA,
OpOIIEHHOTO0 TOPU30HTAIIBHO, OT €ro
Ha4aJIbHOM CKOPOCTH.

Hccneoosams 3aBUCUMOCTD JAIBHOCTH
noJsieTa Teya, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HaYaJbHOU
CKOPOCTH U UHIMEPNPEemUpPO8ams
HOJTyYeHHbIE pe3yabTaThl. Pewamu
3a/la4y Ha OIpeseJIeHUe 1o
AKCIIEPUMEHTAJIHHBIM JAHHBIM
HA4YaJIbHOW CKOPOCTH Teja, OPOLIEHHOTO
TOPU3OHTANBHO. Onpedensams
a0COTIOTHYIO ¥ OTHOCHUTEIBHYIO
HOTPEIIHOCTD
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1.4 TIlpocreitmue
T€OMETPUUICCKUC
U3MEPCHHUS
(camocTosITeTbHAS

pabora)

MeTonpl 1 IpUeMbl TPOBEICHUS
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI
TCOMETPUUCCKUX BEJIMYHH (IJTUHA,
yTOJ1, TUI0IA/lb, 00HEM)

HA4yaJIbHOW CKOPOCTHU TeNa, OpPOLIEHHOTO
TOPU30HTAJIBHO

Onepupogsams nousimusmu: a0COTIOTHAS
MOTPEITHOCTh U3MEPEHUS,
OTHOCHTEIbHAS TIOTPEITHOCTh
MU3MEpEHUSL.

3namob METOABI U IPUEMBI IPOBEACHUS
TPSIMBIX U3MEPEHUIA TEOMETPUIECKIX
BEJTUYHH.

Ilpumensamos GopMynbl JIst
onpeseneHus: abCOMIOTHRIX U

OIICHKH OTHOCHUTEIBHBIX
IIOIPELTHOCTEH.

Pewams 3amauy Ha omnpeaeneHue
wiomaan Gurypsl 1 odbemMa Tena 1o
IKCIIEPUMEHTATILHO U3MEPEHHBIM
3HAYCHHSIM JIJTHH.

Onpedensamb 3HAUYEHUS OTHOCHUTEIBHBIX
IIOI'PELIHOCTEN B IIPOLIEHTAX
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1.5 TI'paduku
AKCIIEPUMEHTAJIbHBIX
3aBUCUMOCTEH.

2

['paduyeckoe mpencraBieHue Onepuposams nonamusamu.: rpadpux
3aBUCUMOCTEN (PU3NUECKUX 3aBUCUMOCTH OJTHOM (pu3nuecKon
BEJIMYUH JAPYT OT Apyra. JINHEWHass BEJIUYUHBI OT APYrOM, TUHEHAS
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I'padnueckas obpadboTka

JaHHBIX

(Jiexuus)

3aBUCUMOCTDE. Y TJIOBOU
K03 dULIEHT U CBOOOTHOE
claraeMoe€ JIMHEMHON 3aBUCUMOCTH

3aBUCUMOCTb, YTJIOBOM KO3 (PUIIMEHT U
cBOOOIHOE cllaraeMoe JIMHEHHOM
3aBUCUMOCTH, aIMPOKCUMAIIHSI,
UHTEPIIOJIALNSA, IKCTPANIONALNS. 3Hamb
paBuiia MOCTPOCHHUS rpauKoOB
3aBUCUMOCTEH (PU3HUECKUX BETNINH
ApYT OT Apyra.

Cmpoums TpapuK JTUHEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEIUYUH
ApYT OT Apyra.

Ilpumensms  TpaBWIIA  TOCTPOCHUS
rpadMKoB 3aBUCUMOCTEN (HU3UUYECKUX
BEJTUYMH JIPYT OT JIpyTa.

Ipugooumys npumepsl aNMpOKCUMAIIHIH,
WUHTEPIOJISAINN, IKCTPANONSALUU. Y mems
IIPOBOJIUTH MPOLIETYPHI alIIIPOKCUMAITUH,
UHTEPIOJISAINN, YKCTPATIOJIAIINH.

Onpedensimeb 3HAYCHUS YTIIOBOTO
kodddunrierTa u cBOOOTHOTO
CJIaraeMoro JIMHEWHOW 3aBUCUMOCTH,
OIICHHUBATh UX a0COJIIOTHBIC
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MOTPELIHOCTH.
Yemanasnusamo 83aumocesazu MEXIY
MaTeMaTUYECKUM MOHATHUEM «JIMHEUHAsS
(GYHKIHS U TUHEHHOU 3aBUCUMOCTBIO
(bu3HUeCcKUX BEIMYUH APYT OT Apyra.
Hccneoosams u unmepnpemuposamso
rpauKy JTUHEHHBIX 3aBUCUMOCTEH
(u3nYeCKUX BEIUYHMH JPYT OT JIpyra.
Pewams 3anaun Ha TOCTPOCHHE
JUHEWHBIX I'paUKOB 3aBUCUMOCTEN
(U3UYECKUX BEJIIMYUH APYT OT Apyra Mo
3a/laHHBIM Habopam
AKCIIEPUMEHTAJIbHBIX JaHHBIX,
ONpeaeNsATh O MOCTPOSHHOMY IrpaduKy
yII0BOM KO3 UIIMEHT U CBOOOTHOE

cJlaracmMoc, OCHNUBATb UX a0COJIFOTHBIC U

OTHOCHTCIIbHBIC ITIOTPCIIHOCTHU
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1.6

O06paboTKa HETMHEHHBIX
3aBUCHUMOCTECH:
JMHEeapu3alus, MoAC4YeT
TUIOIIA N

['paduyeckoe mpencraBieHue
3aBUCUMOCTEH (PHU3UIECKUX
BEJIMYUH JIPYT OT Apyra.
Henunelinas 3aBUCUMOCTb U €€
JMHEeapu3anus

Onepuposams nowsamusamu. rpapuk
3aBUCUMOCTH OJTHOM (hU3UUIECKOM
BEJINYMHBI OT IPYTOW, HEJIMHEHAS
3aBUCUMOCTb, JIMHEApU3ALIUS
HEJIMHEHHON 3aBUCUMOCTH, IIJIOIAb
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1o/ rpayuKom,
MOCTPOCHUE
KacaTebHBIX K

rpaduKy (JEKIus)

noj rpapikoM 3aBUCUMOCTH,
KacaTelbHas K TpaduKy 3aBUCHMOCTH B
JTAaHHOM TOYKE.

3namyp nipaBUiIa TOCTPOCHUS TpadUKOB
3aBUCUMOCTEN (U3UUECKUX BEIUYUH
JpYT OT Apyra, GU3NYECKUN CMBICI
IUIOLIAAM MO rpadMKOM 3aBUCUMOCTHU U
KacaTelbHOM K rpaKy 3aBUCHUMOCTH B
JNaHHOU Touke. Cmpoums UCXOAHBIE U
JMHEapU30BaHHBIE IPaPUKH
3aBUCUMOCTEN (PM3HUECKUX BEINYUH
JPYT OT JApyTra, KacaTeNbHYIO K Tpaduxy
HEJIMHEMHOW 3aBUCUMOCTH B IAHHOM
TOUKE.

Ilpumensms  TpaBWIa  TOCTPOECHUS
rpa@uKoOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYMH JIPYT OT JIpyra.

Onpeoensams 3HAUCHUS TIOMIAAN IO
rpauKOM 3aBHCUMOCTH U yTJIOBOTO
ko3 (pureHTa KacaTeIbHOM K
rpaduKy HEJIMHEHHON
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3aBUCUMOCTH B ,HaHHOﬁ TOYKC,
OLICHUBATh UX a0COJIFOTHBIE
IMOrpCIIHOCTH.

Yemanaenusams 63aumocseasu Mexny
MaTeMaTHYECKUM MOHITHEM «(PYHKITUS
Y 3aBUCUMOCTBIO (PU3NYECKUX BEJTUUUH
Ipyr OT Apyra. Mccredosams u
unmepnpemuposams rpapuKu
HEJIMHENHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH JIPYT OT Jpyra. Pewams 3a1aun
Ha IIOCTPOEHUE JINHEAPU30BAHHBIX
rpaMKOB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH JIPYT OT Ipyra o 3aJaHHbIM
HabOpaM KCIIEPUMEHTANIbHBIX JaHHBIX,
ONpPENENATh MO MOCTPOSHHOMY IpapuKy
yTI0BOM KO3 PUIIMEHT U CBOOOTHOE
claraeMoe, OLIEHUBAaTh UX a0COJIFOTHbBIE
Y OTHOCHUTEJIbHBIE TOIPEITHOCTH
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1.7

N3mepenne
3aBUCUMOCTH
KOOPAWHATHI TPAHULIBI

00J1acTH HAMOKaHHSI OT
BpeMeHH. JImHeapu3aus
3aBUCUMOCTH
(TIpakTUKyM)

PaBHOMEpPHOE W HEpPAaBHOMEPHOE
IIPSIMOJINHEWHOE JBHYKEHUE.
Koopaunara, BpeMsi, CKOPOCTb

Onepuposams nowsamusamu. rpapuk
3aBUCUMOCTH OJTHOM (hU3UUIECKOM
BEJINYMHBI OT IPYTOW, HEJIMHEHAS

3aBUCUMOCTb, JIMHEApU3ALIUS
HEJIMHEWHOM 3aBUCUMOCTH.

Cmpoums TuHeapru30BaHHBIN rpadrK
3aBUCHUMOCTH (PM3UYCCKUX BEIIMYUH JIPYT
OT Apyra.

Ilpumensime  TpaBwia  MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (HU3UUECKHUX

BEJINYMH JIPYT OT ApyTa.

Onpeodensimo 3HAYCHUS YTIIOBOTO
kod(pdunrenTa u CBOOOJIHOTO
cJaraeMoro rpaduka JIMHEUHOU
3aBHCHUMOCTH, OIICHUBATh 170
a0COJIIOTHBIE MOTPEITHOCTH.

Hccnedosamv u ummepnpemuposamo
HEJIMHEWHYIO 3aBUCUMOCTh KOOPJAMHATHI
rpaHuIlbl 00J1aCTH HAMOKaHUsI Oymaru oT

BPEMEHU.
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1.8 HW3yuenue ynpyroro
rucTepesnca
(IpaKkTUKyM)

Hcnonvzoeams CEKyHIIOMED U PYJIETKY

Cuna. N3mepenue cwiibl Onepupogams HOHAMUAMU. CUIIA,

y AedopManus, ynpyrui rucTepesuc.
Ymemwv popmynupoBath 3akoH ['yka,
coOupaTh IKCIEPUMEHTAIIBHYIO

JTUHAMOMETPOM.  YTIpyrue
YaCTUYHO ynpyrue aedopmaiuu.

Cuna ynpyroctu. 3akoH ['yka.

54



OTtkioHeHus oT 3akoHa ['yka.
I'uctepesuc. Paborta cuiibl Ha
MaJioM ¥ Ha KOHEYHOM

nepemernieHnd. [ papuaeckoe
MIPEICTABICHUE PA0OTHI CUIIbI

YCTaHOBKY.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH JJIMHBI 00BEKTA OT
BEJIMYMHBI TPUIOKEHHOU K HEMY CHUJIBI.
Cmpoums HeMUHENHBIN TpaduK
3aBUCUMOCTH (PU3HUECKUX BEJIUYUH JAPYT
OT JIpyTa.

Ilpumensms  TpaBWJIA  TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3UUYECKUX
BEJIMYUH JIPYT OT JApyTa.

Hccneoosamsv u unmepnpemuposams
HEJIMHEWHYIO  3aBUCHUMOCTb  JJIMHBI
00BEKTa OT BEJTMYMHBI TPUIIOKEHHOU K
HEMY CHJIBI.

Onpeodensms yroj HaKJIOHA KacaTeIbHOU
K rpad)MKy HEITMHEHHON 3aBUCHUMOCTH B
JTAHHOMW TOYKE, TJIOIIA b MO TPapuKOM,
OIIEHUBATh a0COJIFOTHBIE U
OTHOCHUTEJIbHBIE OTPEITHOCTH ITUX
BEJINYHUH.

Hcnonvzoeams  ceKyHIOMED 51
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AUHaAMOMCTD.
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1.9 Haxoxnenue macchbl
JIMHEHKH U IIIIpULIa ¢
MTOMOILBIO
YPaBHOBEIINBaHUS
ppiyara (MpakTHKyM)

AOCOIOTHO TBEP/IOE TETIO.
BpaiarenbHoe 1BUKEHUE TBEPIOTO
Tes1la. MOMEHT CUJIbl OTHOCUTEIBHO
ocu BpauieHus. [limeuo cusbl.
CioxeHne CHI, IPUIIOKEHHBIX K
TBepaoMy Teny. LleHnTp TsbkecTu
Teya. Y CJIOBUS paBHOBECHUS
TBEpAOro Teina. Peryar

Vemanasnueamo 63aumocessu MEXIy
orpeeieHneM (PU3MUECKOM BETMYUHBI
«MexaHu4eckas paboTa» u
TrCOMETPHUYCCKUM MOHITHEM

«IJIOMIAIb O TPpadUKOM 3aBUCHMOCTH
BEJIMYMHBI CHJIBI OT BEJTUUHHBI
nedopmarm)

Onepuposams NOHAMUAMU. MOMEHT
CHJIBI OTHOCHTEIFHO OCH BpAIICHHUS,
IUICYO CHJIBI, IICHTP TSOKECTH Tea,
phIyar.

Ymems hopmynupoBaTh MpaBuiio
MOMEHTOB, YCJIOBHS PAaBHOBECHSI
a0COJTIFOTHO TBEPJIOTO TeJia, CKJIAIbIBATh
CHUIBI, PUIIOKCHHBIC K TBEPJIOMY Ty,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums IpuMepbl IPUMCHCHHSI

phIYaroB.

Dopmyaupoeams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTH KOOPJUHATHI TOUKH OIMOPHI

58



YPaBHOBELIECHHOTO pblyara
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OT BEJIMYMHBI CUJIbI, PUIIOKEHHON K
€ro KOHILY.

Cmpoumsb nuHeHbIN TpaduK
3aBUCUMOCTH (PU3HUYECKUX BEIUYUH
JpYT OT Jpyra.

llpumensimp ~ TpaBWIIa  TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3UYECKUX
BEJIUYMH JIPYT OT JIpyra.

Hccneoosams u unmepnpemuposamo
3aBHCHUMOCTh  KOOPJIWHATBl  TOYKH
OTIOpPBl YPABHOBEILIEHHOTO phlyara oOT
BEJIMYMHBI CUJIBI, TPUIIOKEHHOW K €ro
KOHITY.

Onpeoenams 110 TpapuKy TMHEHHON
3aBHCHMOCTH 3HAYEHUS YTIIOBOTO
kod(pduiirerTa u cBOOOTHOTO
CJIaraeMoro, OIIeHUBATh A0COJIOTHBIC H
OTHOCHTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYHH.

Hcnonvzosams nuHelKy, a TakxKe

mIrpuL ¢ ACJICHUAMUA OJIAA N3MCPCHUA



o0bBeMa.

Pewamo 3aJa44 O paBHOBCCHHU pbIdyara
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1.10

N3mepenne
kod(pdunreHTa
HHEPreTUUECKUX TOTEPh
IPU OTCKOKE IIapHKa OT
MOBEPXHOCTHU
(IpaKkTUKyM)

NmnynbC CAITBI 1 UI3MEHEHUE
MMITYJIbCa TeJa. 3aKOH COXPAHEHUS
nMmnyibca. Kunetnueckast sHeprus
MaTepuaibHOM Touku. Teopema 00
W3MEHEHUH KHHETUYECKON SHEPTUH
MaTepUAIbHON TOYKH.
[TorenuuanbHbie U
HENOTEHIUAIBHBIE CUJIBI.

IloTeHnManbHasA SHEPTUSL.
[loTeHnManbHAs SHEPIUA TENA B
OJIHOPOJHOM I'PaBUTALMOHHOM
nosie. CBsi3b pabOTHI
HEIOTEHI[UAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHEHHUs] MEXaHUYECKON
DHEPIruM. YIPYTUe U HEYIIPYyTHe
CTOJIKHOBEHHMSI. BHyTpEeHHS
DHEPrus Tena

Onepuposams NOHAMUAMU: AMITYJIbC
CHUJIbI, UMITYJIbC TEJIa, KHHETUYECKas
SHEPrusi MaTepUaIbHON TOUYKH,
MOTEHIUAJIBHBIE U HETIOTEHIIUATIbHBIE
CHUJIbI, MOTECHIINMAIbHAS SHEPTrUsl (B T.4.
TeJIa B OJTHOPOJIHOM I'PaBUTALIMIOHHOM
1oJie), ypyrue W Heynpyrue
CTOJIKHOBEHUS. Y memb GOpMynHpoBaTh
3aKOH COXPAHEHUs UMITYJIbCA U TEOPEMY
00 U3MEHEHNU KHHETUYECKON IHEPTUU
MaTepUaJIbHON TOYKH, JaBaTh
OIpPEAECICHUE TOTEHIIMAIBHBIX U
HETIOTEHIUAIBHBIX CUJI;
dbopMyIHpOBaTh 3aKOH COXPAHEHUS
MeXaHU4eCKOM aHepruu. /lpusooums
npumepsvl CIy4aeB, KOTIa UMITYJIbC
TeJIa COXPAHSIETCS WIM HE COXPaHAETCH,
KOIJla MEXaHWYECKas SHEPTUS CUCTEMBI
COXPaHSAETCS WA HE COXPAHSIETCH,
YIPYTUX U HEYIIPYTUX CTOJIKHOBEHUM.
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Hroro no paszneny

20

Dopmynuposams TUTIOTEZY O XapaAKTEPE
3aBUCHUMOCTH BBICOTBI OTCKOKA IIapHKa
1IOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBLHOTO CTOJIA OT BHICOTHI
copoca.

Cmpoums TUHEWHBIN U HETMHEUHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT JApyTa.

Ilpumensams  TpaBWIA  TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (HU3NYECKUX
BEJIMYUH JIPYT OT JApyTa.

Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTb BBICOTBI OTCKOKA IIapHKa
MOCJIE COYJApEHUs C TOBEPXHOCTHIO
TOPU30HTAIBLHOTO CTOJIa OT BHICOTHI
copoca.

Hcnonvzoeams pynerky. Pewamo
3a/1a4u 00 aOCOJIIOTHO YIPYTUX U
a0COJIIOTHO HEYNPYTUX COYIAPEHUSIX
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Paznen 2. MoJgekyJsipuast Gu3nKa 1 TEPMOJANHAMUKA
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2.1.

Onpenenenue
TEIUIOEMKOCTH TBEPAOIO
Tena (MPaKTHKYM)

KonndecTBO TEIJIOTHI.

TenmoeMKOCTh TeIa. Y aeabpHas H
MOJISIpHAsL TETUIOEMKOCTH
BEIIECTBA. Y PaBHEHHE TEIIJIOBOTO
Oananca. TenoBoe paBHOBECHE

Onepuposams nNOHAMUAMU: KOTUXIECTBO
TEIJIOTHI, TETNIOEMKOCTD TeJla, yAelIbHas
Y MOJIIpHas TEIJIOEMKOCTH BEIIECTBA,
TEIJIOBOE PABHOBECHE.

Ymems hopMynupoBaTh ypaBHEHUE
TEII0BOro OajaHca, coOupaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsi Te,
00J1a1aroIMX OJUHAKOBOK
TEITIOEMKOCTBIO, HO Pa3IMYHOMN
YAEIBHOU TENJIOEMKOCTBIO. [Ipumensameo
ypaBHEHUE TEIUIOBOTO OanaHca JJjis
OTHCaHMs MpoIecca TErooOMeHa
TBEPJIOTO TeJa ¢ BoAOU. HMccnedosamp
TEIJI000MEH MEXAY TBEPJbIM TEJIOM U
KUJTKOCTIIMU U UHMEPNPEMUPOB8Ans
pe3yJbTaThl ATUX OMBITOB.

Onpedensimb TEIIOEMKOCTh TBEPIOTO
Tela Ha OCHOBAaHMU  PE3YyJbTaTOB
OMBITOB MO U3YyUYEHHUIO TETNIOOOMEHA
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2.2.

N3mepenne
TEMIIEpaTyphl pyK
DKCIIEpUMEHTaTOpa U
JaBJIEHUs, KOTOPOE
MOTYT CO3/1aTh €ro
nerkue (IpakTUKyM)

JlaBnenue, o0beM, TeMneparypa,
KOJIMYECTBO BellecTBa. MaeaabHbIN
ra3. YpaBHeHue MenpaeneeBa—
Knaneiipona. ['a30BbIe 3aKOHBI.
["a30BBIM TEpMOMETD

MEXKy TBEPABIM TEJIOM U KUJIKOCTSIMU C
pa3HBIMHM TEMIIEpATypPaMu, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEJIBHYIO
IOTPEIIHOCTH U3MEPEHHON BEJINYNHBI.

Hcnonvzoeams TEpMOMETD.
Ycemanasnusams 63aumocessu MeXIy
3aKOHOM COXPAHCHHUS SHEPTHH U
ypaBHEHHUEM TEIUIOBOTO OanaHca.
Pewams 3anaun Ha IpUMEHEHUE
ypaBHEHHUS TEIJIOBOTO OanaHca

Onepuposams nousmusamu.: TaBICHUE,
00beM, TeMIiepaTypa, KOJIM4eCTBO
BCILIECTBA, UJCaJIbHbBIN ra3. Y memo
3aluChIBaTh ypaBHEHUE MeHieneeBa—
Knaneiipona, popMynupoBaTh ra3oBbie
3aKOHBI, COOUPATH IKCIIEPUMEHTATLHYIO
YCTaHOBKY.

3Hamb yCTPOWCTBO M MPUHLHUI PabOTHI
ra3oBOr0 TEPMOMETPA.

IIpusooums npumepsvl TOBEICHUS Ta3a
IpY U3MEHEHHUH €ro JaBJeHUs, 00beMa,
TeMIIEpPaTyphl.



Ilpumensames JIMHENKY W CEKYHIOMED.

Onpedensime TeMIepaTypy U JlaBlICHUE

nacaJIbHOI'O raza IO pe3ylibTaTaM

OIIBITOB € CaMOJACJIIBHBIM TIa30BbIM

TEPMOMETPOM.

Hcnonvzoeams NTUHENKY U
CaMOJEIbHBIN Ta30BbIA TEPMOMETD.
Yemanasnuseamo 63aumoceasu MEXRy
BHEIIHUMU ¥ BHYTPEHHUMH
MakKpoIlapaMmeTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewams 3anaun Ha IpUMEHEHUE
ypaBHeHust Menneneesa—Kianeipona
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2.3.

OddexTuBHBIN
Kod(ppunreHT
KECTKOCTU CUCTEMBI.
Onpenenenrne MOAyIs
KOnra npoBoioku ¢
TIOMOIIIBIO phIYara.
Onpenenenue npenena
ynpyroi aedopmaruu

(IpaKkTUKyM)

Jledopmariium TBEpIOTO TENA.
Pactsixenue u cxxatne. Monyiib
FOunra. Yopyrue u neynpyrue
nedopmanuu. [penen ynpyrux
nedopmaruii. 3akon ['yka. MomeHT
CHJIBI OTHOCUTEIIBHO OCH BPAILICHUSI.
[iieqo cutbl. Y CnoBUsI paBHOBECHS
TBEpAOro Tea. Peryar

Onepupogsams nousmusmu: yupyrue u
Heynpyrue nedopmanuu, mnpeaert
ynpyroit nedpopmanuu, mMoxyis FOnra,
MOMEHT CHJIBI OTHOCHUTEIJIBHO OCH
BpAILECHHUS, MJIEYO CUJIbL, PhIYAr.

Ymems hopmynupoBath 3akoH ['yka s
nedopManuu pacTsiKEHUs OJJHOPOTHOTO
CTEPIKHS C ITIOCTOSIHHBIM IIOIIEPEUYHBIM
CEUCHUEM, YCIIOBUE
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paBHOBECHsI a0COJIIOTHO TBEPJOTO Tea,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepsi ynpyrux u
Heynpyrux aedopmariiii, MaTepuanoB C
paznmuyHbIMU MoAyJIsiMH FOHTa.
Ilpumenams 3aKkoH I'yka s pacuera
nedopMaly pacTKEHUs MPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YAJIMHEHUS
IPOBOJIOKU OT BEJIMYUHBI
pAacCTATUBAIOIIEN €€ CUJIBI U
uHmepnpemupo8ams MOIYUEHHBIE
pe3ynbTaThl,

B TOM YHCIIE JJI ONpeieTICHus Ipeiena
ynpyroi aedopmarium.

Onpeoenams Moayiib FOHra mpoBOJIOKH
HA OCHOBAHMHM PE3YJIbTATOB OIBITOB I10
PACTSKEHUIO MPOBOJIOKA C TOMOILBIO
Pa3IMYHBIX 11O BEJIMYMHE CHUII,
OLICHHUBATh A0COJIOTHYIO U
OTHOCUTEJIBHYIO OTPEIIHOCTD
n3MepeHHoro Mmoayis FOHra.
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Hcnonvzoeams HEPABHOILUIEYUN pbIUar
JUISL YBEJIIMYEHUSI CUJIbI M TIEPEMEICHHS.

Pewams 3a1aun Ha IPUMEHEHHE 3aKOHA
I'yka nns pacyera pacTsDKEHUS U
CXKaTHUs CTEPIKHEU
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2.4.

N3mepenne
kod(pdunreHTa
MTOBEPXHOCTHOTO
HaTsDKEHUS METOJIOM
OTpbIBa (IPAKTUKYM)

IloBepxHOCTHOE HaTsOKEHHUE.
Koaddunment MTOBEPXHOCTHOTO
HaTsoKeHus. Cuia MOBEPXHOCTHOTO
HATSKEHUS. Kanumnsipasie
siBJICHMS. JlaBieHune

0]l WCKPUBJIEHHOW MOBEPXHOCTHIO
x)unkoctu. opmyina Jlammaca

Onepuposams NOHAMUAMU.
MOBEPXHOCTHOE HATSIKEHHUE,

K03 (HUIHEHT MOBEPXHOCTHOTO
HATSDKCHUS, KalMIUIIPHBIE SBJICHUS.
Ymems 3anuceiBaTh POPMYITY IS CHITBI
MTOBEPXHOCTHOTO HATSDKCHUS, (OPMYITY
Jlamaca jyist onpeesieHus TaBIeHUS
10T UICKPHUBJICHHON TTOBEPXHOCTHIO
XKUJIKOCTH, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
1Ipueooums npumepvl TOBEPXHOCTHBIX
SIBJICHUW W KaITWJUISIPHBIX SBJICHUM.
Ilpumernsims METO OTPHIBA PAMKH OT
MOBEPXHOCTH KUAKOCTH JJISI U3MEPECHUS
Kod(puImeHTa TOBEPXHOCTHOTO
HATSHKEHUS KUAKOCTU. Hccneoosamo
3aBHCHMOCTH BEJTMYMHBI
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2.5.1.

OnpeneneHue TOUYKU
pochl (IPAKTUKYM)

HacrlleHHble 1 HeHACHIIIEHHEIE
napbl. KauecTBeHHast 3aBUCHMOCTh
IUIOTHOCTHU U JABIIEHUS
HACBIIIIEHHOTO ITapa OT
TEMIIEPATYpPbl, WX HE3aBUCHUMOCTD
OoT 00BbeEMa

CHUJIBI, HEOOXOIUMOM JJISI OTPBIBA OT
MTOBEPXHOCTH BOJIBI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa u
UHmMepnpemuposams pe3yibTaThl
MPOBEJEHHBIX U3MepeHuil. Onpeoensimo
K03 (PUIMEHT MOBEPXHOCTHOTO
HATSHKEHUS KUIKOCTH 110 PE3yJIbTaTaM
IIPOBEICHHBIX H3MEPECHUH, OIECHUBATh
aOCOJIIOTHYIO U OTHOCUTEIHHYIO
MOTPENTHOCTh U3MEPEHHON BETUUNHBI.

Hcnonvszoeams pblyar ajist CO3qaHus
CWJIBI 33JTaHHOM BEJIUYHHBL. Peuwams
3a/1a4v Ha IpUMEHEHUE (GOPMYITBI TSI
CHUJIbI IOBEPXHOCTHOT'O HATSIKEHUS U
dbopmynel Jlannaca

Onepuposams NOHAMUAMU.
HACBIIICHHBINA ¥ HEHACHIIICHHBIN nap,
BJIQYKHOCTb BO3/yXa, aOCOJIFOTHAS U
OTHOCHUTEIbHAS BIAXXHOCTh. Ymemb
Ka4eCTBEHHO OITMCHIBATH 3aBUCUMOCTD
IUIOTHOCTH U JIaBJICHUS
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HACBIIIEHHOTO Tapa. BraxHOCTh
BO3/1yxa. AOCONIOTHAS U
OTHOCHTEIbHAS BIaKHOCTD

HACBIIIEHHOTO 1apa OT TeMIIEpaTyphl,
UX HE3aBUCUMOCTb OT 00beMa
HACBIIIEHHOTO T1apa, cCoOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
1Ipuooums npumepsvl HACBIIIEHHOTO U
HEHACHIIIEHHOTO Tapa.

Uccnedosams mipoliecC  BbINAJICHUS
pOCHl TIPU TOHMKEHUU TEMIIEpaTyphl
BJIQYKHOTO BO3/yXa

U UHmMepnpemupo8ams MOITy4CHHBIC
pEe3yIbTATHI.

Onpedensime 1O TOTYyYEHHBIM
AKCIIEPUMEHTAIILHBIM TAaHHBIM
TEeMIIepaTypy TOUYKY POCHI, U 3aT€M, C
IIOMOIIBIO TAOIUIIBI 3aBUCUMOCTH
JTABJICHUS HACBIIIIEHHOTO TIapa BOJbI OT
TEeMITepaTypbl, OTHOCUTEIIbHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPENTHOCTH ITUX BEJIMYMH.

Hcnonvzoeamsb TEpMOMETD.
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Pewamo 3aJa41 Ha BBIYHCJICHUC
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a0COJIFOTHON ¥ OTHOCUTEIbHOMN
BJIAYKHOCTH
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2.5.2. 3HaKOMCTBO C
AIIEKTPUICCKUM
KOHJICHCATOPOM
(TIpakTUKyM)

DIEeKTPUYECKUM 3apsil.
DIEeKTpUUECKOE noJie.

HaHpH}KCHHOCTB n IIOTCHIOHAJI
QJICKTPHUICCKOI'O II0JIA. Pa3nocTth
MOTCHIUAJIOB U HAIIPAXKCHUC.

N3mepenue HanpsHKeHUSI.
BosnbsT™eTp. Konaencarop.
DJIEKTPOEMKOCTh KOHJIEHCATOPA.

[TapaiutenbHOE

1 IIOCJIENOBATEIBLHOE COEIUHEHINE
KOH/ICHCATOPOB

Onepuposamv noHAMUAMU:
ANEKTPUYECKUH 3aps, SIEKTPUUECKOE
110J1€, HAIIPSKEHHOCTh U TOTEHIINAI
ANEKTPUYECKOTO MOJIs, Pa3HOCTh
NOTEHIMAJIOB U HAIPsDKEHUE,
KOH/IEHCATOp, 3JIEKTPOEMKOCTh
KOHJIEHCATOopa.

Ymems BBIUMCIATH 3aps] KOHAEHcCaTopa
10 €T0 JIEKTPOEMKOCTH

Y HAMPSOKEHUIO, TPUMEHATH (POPMYJIBI
JUISl pacyeTa 3JIEKTPOEMKOCTH TpU
NOCJIEOBATENBHOM U MapajlieIbHOM
COEIMHEHHH KOHJIEHCATOPOB, COOMPATH
ANEKTPUYECKYIO 1enb. [lpusooumu
npumepbl

MOCJIEI0BATEIBLHOTO U MapajuieIbHOTO
COEMHEHHUS KOHACHCATOPOB.
Hccnedosams 3aBUCUMOCTD HANPSHKCHUS
Ha KOHJICHCATOpe
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Hroro no pazneny
Paznen 3. DaekTrpoauHamMuKa.
3.1. H3yuenwme npouecca
pa3psAIKU KOHJIEHCATOpa

(IpaKkTUKyM)

DIIEKTPUYECKUN 3apsi.
DIIEKTpUYECKOE TOJIE.
HanpsxeHHOCTh U MOTeHIMA
AIEKTPUYECKOTO MoJs1. PazHOCTH
MOTEHIMANIOB U HanpsbkeHue. IC
HMCTOYHHUKA TOKA. Mi3mepenue
HanpspkeHus. BoibTmerp.

OT €ro0 3JEKTPOEMKOCTH U
uHmMepnpemuposams pe3yinbTaThl
3TOro 3KcnepumenTa. Onpeodensimo
OTHOIIICHHE AIIEKTPHUECKUX EMKOCTEN
JIBYX KOH/IEHCATOPOB IO U3MEPEHHBIM
3HAYEHUSIM HANpsHKCHUS HA HUX,
OLIEHUBATh a0COIOTHBIE U
OTHOCHUTEIbHBIE MTOTPEIIHOCTH
U3MEpSIEMBIX BeIUYUH. Mcnonv3oeams
BOJIbTMETP. Pewams 3a1aun Ha
COEJIMHEHUE KOHJICHCATOPOB

Onepuposams NOHAMUAMU:
ANEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, HAMPSHKEHHOCTh U TOTEHIHAAN
AIEKTPUYECKOTO TOJISL, Pa3HOCTh
MOTEHIMaNoB U Hanpsbkenue, D1C
HMCTOYHUKA TOKa, KOHJEHCATOP,
3JEKTPOEMKOCTh KOHJIEHCaTOpa,
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KonnencaTop. DJI€KTpPOEMKOCTb
KOHJIEHCATOpa. DIEKTPUIECKOE
conpoTuBieHue. 3akoH OMa i
MTOJTHOM (3aMKHYTOM)
AIEKTPUYECKOM LETIH.

KOHI[GHC&TOP B IOCIIN ITOCTOAHHOIO
TOKa

ANEKTPUUECKOE COITPOTUBIICHHE.
Ymems hopmynupoBats 3akon Oma
TS TIOJTHOM (3aMKHYTOM )
AIEKTPUIECCKON IETTH, BBIYUCIIATh

3aps KOHJEHCATOpa TI0 €T0
AIEKTPOSMKOCTH U HAIPSKEHUIO,
coOUpaTh EKTPUUECKYIO LIETIb.
llpusooumsv  npumepvr  TOBEACHUS
KOHJIEHCATOpa, BKIIIOUEHHOTO B IIEMb
MTOCTOSTHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKa OT BPEMEHHU
IIpY pa3psIKe KOHIEHCATOpa Yepe3
pe3ucTop.

Cmpoums rpaduk 3aBUCUMOCTH CHITBI
TOKa OT BPEMCHH TPU pPa3psaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
Ipumensmo ipaBUIa TOCTPOCHUS
rpaduKOB 3aBUCHUMOCTEH (PU3UIECCKUX
BEJIUYHH JIPYT OT JIpyTa.

Hccneoosamsb 3aBUCUMOCTD CHJIBI TOKA
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OT BpPEeMEHH TIpH  pas3psjke
KOHJICHCATOpa Yepe3 pe3ucTop u
UHmMepnpemuposamy Ty
3aBUCHMOCTb.

Onpeodensamsb 3NEKTPOEMKOCTh

KOHJICHCATOpa, BBIpaXkas ee uepes

yTJI0BOM KO3 (UIIMEHT KacaTeIbHOM K

rpaguKy 3aBUCUMOCTH CUJIbI TOKA

pa3pAaKu KOHACHCATOpAa OT BPCMCHH,

OIICHUBATh A0COTIOTHYIO U
OTHOCHTEIILHYIO IIOTPEITHOCTh
AIIEKTPOEMKOCTH.

Hcnonvzoeams  BOIBTMETP u

CEKYHJIOMED.

Yemanasnusams 63aumocesizu. Pewame

Ka4CCTBCHHBIC 3aga4dn

)

KOHACHCATOpAX, BKIIOUYCHHBIX B ICIIb

ITOCTOAHHOT'O TOKa
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3.2. Onpenenenue
yIIeTBHOTO
COTIPOTHUBJICHUS

Cuna Toka. Hampsbkenue. 3akoH Onepupoeamv noHamusmMu:  CHAJA

Oma 1151 ydacTka 1IEIH. TOKa, HaIlIpsAKCHUC,

CONPOTUBIICHUE
DNEKTPUYECKOE COMPOTUBIICHUE. p ’

QJICKTPHUICCKOC
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Marepurala MpoBOJIOKH 3aBUCUMOCTh CONIPOTUBJICHUS YAEIBHOE CONMPOTHUBJICHUE BEILIECTBA.

(IIpPaKTHKYM) OJIHOPOJHOTO MPOBOJIHHUKA OT €T0
JUTMHBI U TUIOIIAIA HOTIEPEYHOTO
cedyeHus. Y IeNbHOE
COIPOTUBJIEHUE BEILIECTBA (opmyity st 3aBUCUMOCTH

COIIPOTUBJICHUSA OJHOPOIHOTO

Ymems hopmynupoBath 3akoH OMa

AJI1 y4aCTKa OCIIu, 3allMChbIBATh

IIPOBOJIHUKA OT €r0 JJIUHBI U
TUTOIIAM TIOTIEPEYHOr0 CEUCHUS,
coOUpPATh IEKTPUUYECKYIO I,
IIpusooums npumepwvl BEIIECTB C
Pa3TUYHBIM YACITbHBIM
COTIPOTUBJICHUEM.

Ilpumensmos  METON  HW3MEPCHUS
MaJTbIX AIEKTPUICCKUX
COIPOTUBJICHUM.

Hccnedosams 3aBUCUMOCTD HAPSHKEHUS
MEKy KOHIIaMH OTPE3Ka MPOBOJIOKU OT
JUTUHBI 3TOTO OTpPE3Ka U
UHmMepnpemupo8ams pe3ybTaThl
MPOBEJECHHBIX U3MEPEHH, BEIUUCIISITh
AJIEKTPUUYECKOE COMPOTUBIICHUE OTPE3Ka
MIPOBOJIOKH IO U3MEPEHHBIM 3HAYEHUSIM
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CHUJIbI TOKA N HAIIPSAIKCHUA.

Onpedensime yIeIbHOE CONPOTUBIICHHE
MaTtepurala MPOBOJIOKH IO U3BECTHBIM
IUIMHE, UAMETPYy U CONPOTUBIICHUIO,
OIICHUBATh a0COJIOTHYIO U
OTHOCHUTEJIbHYIO IOTPEIIHOCTD
YIEIBHOTO COIPOTUBIICHUS.
Hcnonvzo6ams MyJIbTUMETP B pEXKUMAaX
BOJILTMETPA M aMIEPMETpa, JUHEHKY,
MHUKpPOMETD.

Pewams 3amaun Ha 3akoH OMa 111
y4acTKa 1€y U Ha 3aBUCUMOCTh
CONPOTUBJICHUS OTPE3Ka MPOBOJIOKH
OT €T0 XapaKTEePUCTUK
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3.3.

N3mepenne BOJIBT-
aMIICPHOU
XapaKTePUCTUKHU
MOJIYIIPOBOJHUKOBOTO
nuoza (MPaKTUKYM)

[ToympoBoauuku. CoOCTBEeHHAS
¥ TIpUMECHasi IPOBOIUMOCTH
noJIynpoBoJHUKOB. CBoiCTBa p-
n-repexoa.

[ToynmpOBOTHUKOBBINA U0

Onepupoeamb NOHRAMUAMU.
IMOJYIIPOBOJHUK, cOOCTBEHHAs )41
IMpUMCCHAasA IIPOBOJHUMOCTD, p-n-

nepexo/1, MOIYNPOBOIHUKOBBIHN JHO/I.

Ymemsb 0OBSICHATH IPUPOIY
COOCTBEHHOW U TPUMECHOM
IPOBOIMMOCTH, CBOMCTBA p-n-NEPEX0/a,
OPUHLIMI ACHCTBUS
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HOJIyIIPOBOJHUKOBOI'O JMOJIA, €0
(GyHKIHMOHUPOBAHUE

IPYU BKIIFOYEHHUH B JIEKTPUUYECKYIO LIEMb
INOCTOSHHOTO TOKa B MpPSAMOM W B

OOpaTHOM  HalpaBJICHUH,  COOUpPATh

IIEKTPUUYECKYIO LCTIb, YUTATh
MAapKHUPOBKY IIOJIYTIIPOBOJHUKOBOIO
IA0JA.

IIpusooums npumepvl MCHOIb30BAHUS
MOJIYIIPOBOJHUKOBOTO  JTHOJA B
AIEKTPUYECKUX LETSX.

Dopmynuposams TUNIOTEZY O XapaKTepe
3aBHCHUMOCTH CHUJIbI TOKA, TEKYIIETO
Yyepes MOJYNPOBOJIHUKOBBIN U0, OT
MOJIAHHOTO Ha HETO HaIPSKEHUS.
Cmpoumbs 3KCIEPUMEHTAIIBHO BOJIBT-
aMIiepHyto xapaktepuctuky (BAX)
NOJIyIPOBOJHUKOBOI'O IMO/1A ITPU €TI0
BKJIFOUEHHUH B 3JIEKTPUUYECKYIO LIETIb
MIOCTOSTHHOTO TOKA B MPSIMOM U B
oOpaTHOM HanpaieHUH. [Ipumenamo
npaBuiia MOCTPOECHUS rpaduKoOB
3aBUCUMOCTEHN (HU3HUECKUX
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Hroro no paszneny

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34

BEJIMYMH JApPYr OT Apyra. Hccrnedosamyo
BAX  momynpoBOZHMKOBOrO  JMOJA,
BKJIFOYEHHOTO B II€Mb MOCTOSIHHOTO TOKa
B [IPSIMOM U B OOpaTHOM HAIpaBlICHUU U
uUHmMepnpemuposams 3Ty 3aBUCUMOCTb.
Onpeodensamb 3NEKTPUUECKOE
COIPOTUBIICHUE MOIYIIPOBOIHUKOBOTO
JIM0J1a TIPU IaHHOM 3HAaY€HUU
HaNpsHKEHUs!, OLEHUBATh A0COJIIOTHYIO

¥ OTHOCHUTEIHHYIO MOTPEITHOCTh JTOM
(bU3UYECKON BEJIMYUHBI.

Hcnonvzosamsb BOIBTMETP, aMIIEPMETP,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN TUO.
Pewamyu 3anaun Ha 1UENH MOCTOSHHOTO
TOKA MPU HATUYWUU B HUX UJICATHHOTO
auoaa
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11 KIIACC

HanmMmeHnoBaHue Pa3aciioB

No KonuuecTBo
M TeM y4eOHOTO [TporpaMMHOE coJepKaHKE

I1/T1 npeMeTa 4acoB

Paznen 1. DaexkTpoguHamMuka

1.1. OrmeHka BEIUYNHEI 2 MaruautHoe none. Bektop
T'OpH30HTAIbHOH MAarHATHOW HHAYKIUU. [[puHImn
COCTAaBJISIIONICH

MarHUTHOW MHIYKLAN
MarHUTHOTO IOJIS 3eMJIN
(IpaKkTUKyM)

JIvHAM MarHUTHON UHIYKIIHUH.
MarsuTtHoe 10oj1e KaTyluku ¢
TOKOM

CyNEPHO3ULIUA MATHUTHBIX IOJIEH.

XapaKTepucTrKa IeITeIbHOCTH
00yJarommxcs

Onepuposams NOHAMUAMU: MATHUTHOE
1oJie, BEKTOP MarHUTHOW WHYKIUH,
JUHUY MarHUTHOW WHIYKITUU. Y mems
dbopMyIHpOBaTH IPUHITUTI
CYTIEPIIO3UIIMA MAaTHUTHBIX TTOJIEH,
HN300paKaTh TUHUW WHIYKITUU
MarHUTHOTO MOJISl KATYIIKU C TOKOM,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooumsv npumepsvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SIBJISTFOIITUX CSI HKCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TIOJIA.
Tpumensmov TIPUHITUTI CYTICPIIOZUITHH
MarHUTHBIX TTOJIEH.

Hccneoosamw IIPOCTPAHCTBEHHYIO
OPHUEHTALMIO BEKTOPA MHIYKIIUU
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MAarHUTHOTO MOJISI, CO3/1aBa€MOr0 Ha
OCH COJICHOW/[IA MIPU CYNEPIIO3ULINU
MAarHATHOTO MOJIA 3€MJIM U MATHUTHOTO
TIOJISI COJICHOWU/IA, B 3aBUCUMOCTH OT
CHUJIBI TOKA B BUTKAaX COJICHOWAA U
uHmepnpemupo8ams NOJIy4EeHHbIE
pEe3yJIbTaTHI.

Onpedensims 1O pe3yJbTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTa MOTYJIh
TOPU30HTAIBHOM COCTaBIISAIOLIEN
BEKTOpa MarHUTHON MHIYKIIHU
MAarHUTHOTO MOJIs1 3€MJIU, OLIEHUBATh
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEUTHOCTh U3MEPEHHOU (pU3nYeCcKon
BEJINYUHBI.

Hcnonvzoeams KOMIIAC, COJICHOU,
Ja00paTOPHBIN OJIOK MUTAHUS,
TPAHCIIOPTHUD.

Pewams 3anaun Ha npUMEHEHNE
MIPUHIINAIA CYTIEPIIO3UITUY MarHUTHBIX
MoJIen

91



1.2.

N3mepenune 3aBUCUMOCTH
BEJIMYUHBI MATHUTHOU
UHAYKIIUU MarHUTHOTO
MOJIsl MArHUTA OT
paccTosTHUS

(IpaKkTUKyM)

MaruautHoe none. Bextop
MarHUTHOM UHAYKIUHU. JIMHUN
MAarHUTHOM MHAYKIHUH. MarHutHoe
10JIe MOCTOSSHHOI'O MarHuTa

Onepuposams noHsmusMuU: MarHUTHOE
0JI€, BEKTOP MarHUTHOW UHIYKIIUH,
JIMHUYA MAarHUTHOW UHIYKUHUHU. Ymems
HU300paKaTh TUHUW WHIYKITUU
MarHuTHOTO II0JISI HOCTOSHHOT'O
MarHuTa, coouparhb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpueooums npumepvl TPUPOIHBIX
00BEKTOB U TEXHUYECKUX YCTPOMCTB,
SIBJISTFOIMXCS UCTOYHUKAMU
MOCTOSIHHOT'O MAarHUTHOTO TTOJIS.
Ipumensamo cMapThoH

C MIPEyCTAaHOBJIEHHBIM TPOTPAMMHBIM
oOecrieueHrueM JIsi U3MEpPEHUS
BEJIMYUHBI MATHUTHOTO MOJIS, MMPABUJIA
MOCTPOCHUS TPaPUKOB 3aBUCUMOCTEN
(bU3MYECKUX BEIUYHMH JAPYT OT Jpyra.
Hccnedosamsp 3aBUCUMOCTD BEJIMUMHBI
MAarHUTHOW UHAYKIIMU MarHUTHOTO
MOJIs TOCTOSIHHOIO MarHuTa Ha ero
MPOJIOJIBHOM OCH CUMMETPUU OT
PACCTOSIHUSI MEX]ly LEHTPOM
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MarHura ¥ TOYKOM HW3MEPEHHN U
UHmMepnpemupos8ams MOJTy4YECHHBIE
pe3yJIbTaThI.

Cmpoums SKCIEPUMEHTAIBHO Trpaduk
3aBUCUMOCTH  MOJYyJSl ~ MarHUTHOWU
WHIYKIIAN MariuTHOT'O OIS
IMOCTOSIHHOTO MarHuTa

Ha €ro NpoJ0JIbHONM OCH CHMMETPUHA OT
PACCTOSIHHS MEXY LICHTPOM MarHuTa u
TOYKOM M3MEpeHui (C yueToM
a0COJIIOTHBIX MOTPEITHOCTEN
U3MEPEHHBIX (PU3UYECKUX BETUUHH).
Hcnonvzoeams NUAMHAPUYECKAN
MMOCTOSIHHBIA MAarHuT, JUHEUKY.
Pewams 3anaun Ha IPUMEHEHHE
MIPUHIINIA CYTIEPIIO3UITUNA MAaTHUTHBIX
noJjen
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1.3.

Habmonenune
MarHUTHOTO TUCTEPE3HCca
(IpaKkTUKyM)

MaruautHoe none. Bextop
MarHUTHOM UHAYKIUHU. JIMHUN
MAarHUTHOM MHAYKIHUH. MarHutHoe
T10JI€ KaTYIIKHU C TOCTOSIHHBIM
TOKOM. MarHuTHoe IoJie

Onepuposams NOHAMUAMU: MATHUTHOE
1oJie, BEKTOP MarHUTHOW MHYKIIUH,
JMHUY MarHUTHOW WHIYKITUH,
(dbeppoMarHeTuk, MarHUTHBIN
TUCTEPE3HC.
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B BCIICCTBC. cDeppOM.':lI‘HCTI/IKI(I.

MarauTHbIN TUCTEPE3NC

Ymems n300pakaTh JMHUN UHIYKIIMH
MAarHUTHOTO TOJIS KaTyIIKHA C
MMOCTOSIHHBIM TOKOM, OOBSICHATH
sBJIeHUS (peppoMarseTusMa u
MarHuTHOT'O TUCTEpE3Uca, COONPAThH
AKCTIICPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooumv npumepvi MaTepuajoB,
obsagaromux GeppoMarHuTHbIMU
CBOMCTBaMH.

Ilpumenamos cmapTdoH

C NIPEAYCTAHOBICHHBIM POTPAMMHBIM
obecricueHUEM JIJIs1 U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TOJIS, IPaBUJIa
MTOCTPOCHUS TPa(PUKOB 3aBUCUMOCTEH
(bu3nYeCKUX BEJIUYUH APYT OT Jpyra.
Hccneoosams 3aBUCHMOCTD BEIMYUHBI
MarHUTHOM UHAYKIIMA MAarHUTHOTO IOJIS
BOJIM3M TOpLIA KATYIIKHA C MOCTOSTHHBIM
TOKOM, HAMOTAaHHON Ha
(dheppoOMarHuTHBIN CEPACUYHUK, OT CHJIbI
MPOTEKAIOIIETO Yepe3 KaTYyIIKy TOKa U
UHmMEPnpemuposams
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MOJIyYEHHBIC PE3yJIbTaThl Kak
HAOJIIOJICHUE MATHUTHOTO
THCTEpE3Hnca.

Cmpoumsb dKCIEPUMEHTAIBHO Ipapuk
3aBHCHUMOCTH MOJYJISl MATHUTHOU
WHAYKIIMA MAaTHUTHOTO TIOJISI KaTYIIKU C
(beppoOMarHuTHBIM CEPICYHUKOM OT
CWJIbI TPOTEKAIOUIETO Yepe3 KaTyIIKY
TOKa (C y4eTOM aOCOIOTHBIX
HOTPEIIHOCTEN U3MEPEHHBIX
(bu3nYecKux BeIUUUH). Mcnonv3osams
71a00paTOPHBIN UCTOUHUK MMUTAHUS
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1.4 W3zyuyenue paboThI
AJIEKTPOJIBUTATENS U
JTMHAMO-MAaIIIAHBI

(gacth 1) (mexims)

[TocTostHHBIN TOK, cuita AMnepa (ee Onepupogamv noHamusmMu: cuia
HaIpaBJeHUE U MOJTYJIb),
AIIEKTPOJBUTATEND IOCTOSTHHOTO
TOKa, AMHAMO-MallliHa (TeHepaTop
MOCTOSIHHOT'O TOKA) Ymems onpenensite MOAYIb U
HallpaBJeHUE CUIIbI AMIiepa. 3uamo
UCTOPUIO U300peTeHus
ANEKTPOJBUTATENS U
COBEpUICHCTBOBAHUS €r0
KOHCTPYKIIUH, YCTPOKUCTBO

AMHGpa, QJICKTPOABUI'ATCIIb, AWHAMO-

MalllhHa.
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Y IIPUHLINAI IEUCTBUSA
AIEKTPOABUTATENS IIOCTOSTHHOTO TOKA H
JMHAMO-MAIVHBI.

IIpusooums npumepvl IPUMEHEHUS
AIEKTPOABUTATENS IIOCTOSTHHOTO TOKA U
JMHAMO-MAIIVHBI.

Onpeoensmy HaPABICHUE BPALLECHUS
AKOPS JIEKTPOABUTATEIIS IIPU 3aJaHHOM
HaIIpaBJICHUU NPOTEKaHUs
AJIEKTPUYECKOTO TOKAa B OOMOTKaX
CTaHUHBI.

Pewamo 3aJa49M O JJICKTPOABUIATCIIC
IIOCTOAHHOI'O TOKA U JUHAMO-MAaIllIMHC
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L.5.

N3yuenue paboThl
AIEKTPOJIBUTATENS U
JTMHAMO-MAIlIUHbI

(9acTh 2) (MpakKTUKYM)

[TocTostHHBIN TOK, cuita AMnepa (ee Onepupogamv noHamusmMu: cuia
HaIpaBJeHUE U MOJTYJIb),
ANEKTPOABUTATEIH TOCTOSTHHOTO
TOKa, AMHAMO-MallliHa (TeHepaTop
MOCTOSTHHOT'O TOKA) Ymems onpenenats Monyiab U

AMHGpa, QJICKTPOABUTATCIIb,

JUHaMOMalInHa.

HaIpaBJIeHUE CHIIbI AMIiepa,
coOUpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
AJIEKTPOABUTATEIIS IOCTOSTHHOTO TOKA

100



Hroro no pazneny

10

n JUHaMO-MalllHBbI.

Ipumensmov TEOPETHUECKHUE CBEACHUS
00 AJIEKTPOBUTATENE IOCTOSTHHOTO
TOKa ¥ O IMHAMO-MAaIIuHE IS
00BSCHEHHSI IIPOBOIMMOTO
HKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH: 1)
CHJIBI TOKA, BbIpaOaThIBacMO
TeHEePaTOPOM, OT BEJTUYHNHBI MOMEHTA
CHUJIBI, IPUJIOKEHHOTO K €ro Bajy; 2)
BEJIMYMHBI HAMIPSDKEHMS, TI0TAaHHOTO Ha
AIEKTPOABUTATEIb, OT YAaCTOTHI €TO
BpaIllCHUsI ¥ MEXaHUYECKOW HArpy3KH
€ro Bajla U UHMEPNPemupo8ams
MOJTyYEHHBIC PE3YJIbTaTHI.

Hcnonvzosamo 3JIEKTPOMOTOD,
7a00paTOPHBI HMCTOYHMK MHUTAHMS,
peocTat, MyJIbTUMETP
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Paszngea 2. Kosie0anus 1 BOJTHBI.

2.1. H3ydeHue 3aBUCUMOCTH 2 ["apMmonunyeckue konedanus. Mx Onepupogams NOHAMUAMU:

nepuoja KojaeoaHum KMHEMATIYECKOe, TMHAMIIECKOC M rapyopnyeckue KoNeGanus, Mepros i
JUHENKH Ha HHEPreTUYECKOE OMHUCAHHUE. .

. . yacToTa KojebaHuil. Ymems 3anucriBaTh
HAJIMHIPUYECKOU [lepuon 1 gacToTa KojacOAHMIA.
MIOBEPXHOCTH OT [Teproa MaabIX CBOOOIHBIX A HHTCPIPETUPOBATE YPABHCHUC
paaunyca ee KpUBHU3HBI KOJIeOaHHMI MaTeMaTH4eCKOro rapMOHHMYECKHX KOJICOAHUM, IPUMEHSTE
(IpaKkTUKyM) MasiTHUKA

3aKOH COXPAHECHUS YPHEPTUU IS
KOJIeOaTeNbHBIX MPOIIECCOB, COOUPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY,
OOBSCHSTH POJIb MAJIOCTH aMILUTUTYIbI
KOJIeOaHMiA.

Ilpueooums npumepol KoneOATETLHBIX
IPOLIECCOB.

Dopmynuposams TUNIOTE3Y O XapaKTEPE
3aBHCHMOCTH MEepHOJIa KOJeOaHHi
JIMHEWKHU Ha HAJIMHIPUYECKOU
MOBEPXHOCTH OT PaJNyca €€ KPUBHU3HBI.
Hccnedosams 3aBUCUMOCTH TIEPUOIA
KOJICOaHM IMHEWKN Ha
HUIMHAPUYECKON TOBEPXHOCTH OT
paaunyca ee KpUBH3HBI
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U UHmMepnpemupo8ams MOIYYEHHYIO
3aBUCUMOCTb.

Cmpoumbs rpa@uK 3aBUCUMOCTH
nepuo/ia KojacOanuii THHEHKH Ha
UIMHIPUYECKON TTOBEPXHOCTH OT
panuyca ee KpUBU3HbI

Y JINHEAPHU30BBIBATH ATY 3aBUCUMOCTH (C
Y4€TOM a0COJIFOTHBIX MOTPEIIHOCTEN
U3MEPSIEMbIX (PM3HUUYECKUX BEIIMYMH).
Ipumensmo nipaBUiIa TOCTPOCHUS
rpaUKOB 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH APYT OT Apyra.

Hcnonvzoeamsb NMHENKY, CEKyHIOMED.
Yemanaenueams 63aumocsnzu  MexIy
KMHEMAaTUYECKUM, JTMHAMHUYECKUM W
HEPreTHUECKUM OTHCaHUEM
rapMOHUYECKUX KOJICOaHUM.

Pewamw 3anaun Ha TApMOHUYECKHUE
KOJIeOaHUs
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2.2. H3yudeHue 3aBUCUMOCTH 2 ["apmonndeckue koyieOaHus. Onepuposams NOHAMUSAMU.
AMILIUTY AbI KoJIeOaHuit AMHJ’II/ITy,Z[a, IIepUOa 1 YacToTa rapMOHHYCCKHUC KOJ'IC6aHHH,
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MPY>KUHHOTO MAasiTHUKA KoJIe0aHMil. aMIUIMTYJa, IIEPUOJ U 4acTOTa

oT BpCMCHH TlonsTHE 0 3aTyXaOMKX KOoJIeOaHu, 3aTyXaHue KOJIeOaHuii.

(IpakTUKyM) KOJICOQHMSX.
Ymems 0OBSICHATP 3aTyXaOIINe

KoJiebaTeabHbIE MPOIIECCHI C TO3UIIUM
3aKOHAa M3MCHCHHS MEXaHUUYSCKOU
SHEPIruH, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY. IIpusooums npumepol
3aTyXaluX KoJie0aTeIbHBIX
MPOLIECCOB.

Dopmynuposams TUTIOTEY O XapaKTEPe
3aBHCHUMOCTH aMILTUTY/bl KOJIeOaHU!
NPY>KUHHOTO MasgTHUKA OT BPEMEHHU MIPU
HaJIM4Yuu 3aTyxanus. Cmpoums rpapux
3aBUCUMOCTH AMIUIATYIbI 3aTyXArOIIUX
KOJICOaHHI MasiTHUKA BPEMEHU U
JIMHEAPU30BbIBATh ATY 3aBUCUMOCTS (C
Y4€TOM a0COJIFOTHBIX MOTPEIIHOCTEN
U3MepsSIeMbIX (PU3HUUYECKUX BEIIMYMH).
IIpumensimo NIpaBuia NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHMUECKUX
BEJIMYUH JPYT OT Jpyra.
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Hccneoosams 3aBUCUMOCTb aMIUIUTY /b
3aTyXalIMUX KOoJeOaHWW MasgTHUKAa OT

BPEMEHU U UHMEPNPEemuposams 3Ty

3aBUCHUMOCTB.

Hcnonvzoeameb TMHENKY U CEKYHIOMED

106



2.3.

N3mepenne akTUBHOTO U
PEaKTHUBHOTO
CONPOTHUBIICHUI
KaTyLIKN
WHIYKTUBHOCTH
(IpaKkTUKyM)

[lepeMeHHBII TOK. AMIUTUTYAHOE U
JIEUCTBYIOIIEE 3HAUEHUE CUJIBI TOKA
1 HanpspkeHusl. CUHYCOMIaIbHBIM
MEPEMEHHBIN TOK. Pe3uctop,
KOHJICHCATOp M KaTyIlIKa
WHYKTUBHOCTH B LICTIH
CUHYCOUJAIBHOTO NTEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U MHyKTUBHOE)
COIPOTHUBIICHUE

Onepuposams NOHAMUAMU:
MEePEMEHHBIN TOK, aMILJTUTYTHOE U
JICVCTBYIOIIEE 3HAYCHUE CUJIBI TOKA H
HaIpsHKEHUs, CUHYCOUJAIbHBIN

HGpGMGHHBIﬁ TOK, aKTUBHOC,

PCAaKTHBHOC, CMKOCTHOC U HHAYKTHBHOC

COIIPOTHUBJICHHUC.

Ymems 00BACHITH OBEICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTyIIKH
WHIYKTUBHOCTH, BKJIFOUCHHBIX B IICTIH
CUHYCOUJIAJIbHOTO TIEPEMEHHOTO TOKA,
coOUpaTh IEKTPUUECKYIO LIETIh
(Tmocae0BaTeIbHO COSUHEHHBIS
PE3UCTOP U KATYIIKa UHTYKTUBHOCTH,
MOAKIIFOUEHHBIE K TEHEPATOPY).
IIpusooums npumepsvl IPUMEHEHUS
PEaKTUBHBIX DJIEMEHTOB B LIETISIX
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MEPEMEHHOT0 TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILTUTY/Ibl HAMIPSIKEHUS
Ha PE3UCTOPE OT YACTOTHI OABAEMOTO
Ha BXO/I LIEMM IEPEMEHHOT0 HANPSKEHUS
MIOCTOSTHHOM aMIUTUTYAbl. Cmpoums
rpaduk 3aBUCUMOCTH aMILIATYAbI
HaIpsHKEHUS Ha pe3UCTOPE OT YaCTOThI
II0/1aBaEMOT0 Ha BXOJ LIENHU
NEPEMEHHOT0 HANPSIKEHUSI IIOCTOSTHHOM
aMIUTATYABI (C y4€TOM aOCOMIOTHBIX
MOTPEUIHOCTEN U3MEPSIEMBIX
(U3MYECKUX BEJIMYHUH).

Ilpumensimo ~ TIpaBUJIA  MOCTPOEHUS

rpauKoB 3aBUCUMOCTEH (PU3NUECKUX

BEJINYMH JIPYT OT Apyra.

Hccneoosams 3aBUCUMOCTb aMIUIUTY1bI
HaIpSKEHUS HA PE3UCTOPE OT YACTOTHI
II0ZJaBaEMOI'0 Ha BXOJ LIETIH
IIEPEMEHHOTO HAIIPSKEHUSI IOCTOSHHOU
aMIUTATYABL U UHMEPNPEMUPOB8AMb
ITOJIyYEHHYIO 3aBUCUMOCTb.
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Onpedensimb aKTUBHOE CONPOTUBIIECHUE
KATYIIKA UHTYKTUBHOCTH

(TI0 HU3KOYACTOTHOW 00IacTu rpaduka)
Y UHJYKTUBHOCTH KaTYyIIIKU

(TI0 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzosams TeHEPATOP HUZKOM
YaCcTOTHI, OCUMIUIOTpad WA BOIBTMETP
MIEPEMEHHOTO HAMPSKCHHSL.

Pewamo 3aJla4y Ha OCIIHU IICPEMCHHOT'O
TOKa C pE3uCTOPpaMH, KOHACHCATOPAMHA U
KaTyliKaM HHAYKTUBHOCTH
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2.4.1. Baenenue B 1 MexaHnueckue BOJIHBI, YCIOBUS UX Onepuposamv NOHAMUAMU:

IKCIICPUMCHTAILHYIO pacnpoctpaneHus. [lonepeunsie U vexanndeckas BONHA, MIEPUOJ,
aKyCTUKY (JICKI[Us)

NpoJ0IbHbIE BOMHBL Ilepuon, 4acTOTa, CKOPOCTh PACIIPOCTPAHECHUS H

qacToTa, CKOpOCTh
JJIMHA BOJIHBI, OTPAKCHUC,

pacripoCcTpaHEHHs U JUIMHA BOJIHBI.
nperoMIIeHUE, UHTEpPEepeHIus U

OTpa)KGHI/IC, IMPCIIOMIJICHHUC,

nudpakys BOJIHBI, 3BYK, CKOPOCTbD,
uHTephepeHIus U TU(paKIus BOJIH.

I'POMKOCTb, BHICOTA TOHA, OOEPTOH U
3BYK KaKk MEXaHUYECKAs BOJIHA.

CKOpOCTBb 3ByKa. TEeMOp 3BYKa.

I'pomkocTs 3ByKa. BeicoTa ToHA. Vmems OOBSICHSTD pasinIne MEKIy
MONEPEYHBIMU U TIPOJIOJIbHBIMU
BOJIHAMM.

O6eptonsl. TeMOp 3ByKa
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2.4.2. OcuuninorpamMmma u
CIIEKTp TJIACHBIX
3BYKOB (ITPAKTHUKYM)

[lepuon, yactora, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
CxopocTb 3ByKa. [']poMKOCTB 3BYyKa.
Bricora Tona. O6epronsl. TemOp
3Byka. CriekTp 3ByKa

3nams GopMyIIbl, CBSI3BIBAIOIINE
CKOPOCTb, IEPUO/I, HACTOTY U JUTUHY
BOJIHBI, TPOCTEUIINE METO/IbI
WCCJIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
Ilpueooums npumepol 3ByKOB pa3HOU
I'POMKOCTH, BBICOTBI TOHA U TEMOPA,
SBJICHUM OTPa)KeHHUsI, MPEJIOMIICHNUS,
UHTEpPEPEHIINH U TU(DPAKIINU BOJHBI.
Onpedensims Ha CIyX 3BYKH BBICOKHX M
HU3KUX YaCTOT, TOHAJIbHBIE 3BYKU U
ITYMBI.

Pewamo 3a1a49M O 3BYKOBLIX BOJIHAX
Onepupoeamb norAmuAmMu. BbICOTA

TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKa, OCLIMJUIOIpaMMa.

Ymems 00BSICHATD, Kakasi HHPOpMaIHs
COZIEPKUTCS B OCLIMIUIOrPaMMe, a Kakas
B CIIEKTpe, cOOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpuooums npumepsvi IPUPOAHBIX
IIPOLIECCOB U TEXHUYECKUX YCTPOMCTB,
KOTOPBIE T€HEPUPYIOT TOHAJIbHBIE
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3BYKH U IIIYMBI, UX OCHUJUIOTPAMM H
CIIEKTPOB.

Ipumenamo 17151 TOTy4ESHUS
OCHMJIJIOTPAaMM H CIIEKTPOB 3BYKOB
NEPCOHAJIBHBII KOMIIBIOTED C
MUKPO(OHOM Wi cMapTHOH ¢
IPEeTyCTaHOBJICHHBIM MPOTPAaMMHBIM
o0OecreyeHueM.

Dopmynuposams TUIIOTEZY O XapaKTepe
OCLIMJUIOTPAaMM U CHEKTPOB Pa3IMYHbIX
3BYKOB.

HUccneoosams ociuiiorpaMmel 1
CHEKTPBI PA3IMIHBIX TJIACHBIX 3BYKOB
OJIM3KUX YaCTOT U UHMEPNPEemuposamy
ATH OCHWIJIOTPAMMBI U CTIEKTPHI.
Onpedensime 1O OCUWIUIOTPAMMAM |
CIEKTpaM aMILTUTY/ bl 3BYKOBBIX BOJIH,
Y4acTOThI UX TOHOB U 0OEPTOHOB,
OLICHMBATh a0COJIOTHBIE H
OTHOCHUTEJIHHBIC MOTPEITHOCTH
U3MEPCHHBIX (PU3NYCCKUX BETUIHH.
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Yemanaenueamo 63aumocesasu Mexmy
I'POMKOCTBIO 3ByKa M BUJIOM
OCLMJIJIOTPAaMMBI; MEK/Y BBICOTON
TOHA (TeMOpPOM 3ByKa) U BUJIOM
CIIEKTpa
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2.5.1.

Crosiurie MEXaHUYECKUE
BOJIHBI (JICKITHS)

Crosuast MexaHu4ecKasi BOJTHa Kak
CyMMa JIBYX BOJIH, OCTyIINX B
MPOTUBOIOJIOKHBIX HAIIPaBICHUSIX.
[Tortepeunble U NPOJOJIBHBIE
crosiure BOJIHBI. [lepron, yacrora,
CKOPOCTb PacpoCTpaHEHUS U
JUIMHA CTOSTYEU BOJIHBIL. Y 3JIbI U
My4YHOCTH. BiusiHue rpanuil
OJHOMEPHOU Cpebl Ha
dbopMHUpOBaHUE CTOSTYMX BOJIH.
Pe3oHaTOpBI ¢ OTKPBITBIMU U
3aKPBITHIMU KOHLIAMH. Y CIIOBUS
00pa30BaHUsl CTOSYUX 3BYKOBBIX
BOJIH B PA3JINYHBIX PE30HATOPAX.
OCHOBHO TOH U 0O0EPTOHBI CTOSUEH
3BYKOBOM BOJIHBI

Onepuposams noHAMUAMU: CTOSYAS
BOJIHA, y3€J U Ty4YHOCTh CTOSTYEN
BOJIHBI, OCHOBHOM TOH M 00EPTOH
CTOSIYEN 3BYKOBOM BOJIHBI. Y memb
OOBSICHATH YCIIOBHUS 00pa30BaHUS
CTOSTYMX 3BYKOBBIX BOJIH B Pa3JIMUHbBIX
pe30HaTOpax, MPUHLKI ACHCTBUA
KaMepTOHa.

3Hams BUJIbI TPAHUYHBIX YCIIOBUH,
(bopMyITy, CBSI3BIBAIOILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB €
JUTMHOM PE30HAaTOpa U CKOPOCTBIO
3BYKa.

IIpusooums npumepwvi 3ByKOBBIX
PE30HATOPOB.

Pewams mnpocteliie 3amaud = 0
CTOSTYMX 3BYKOBBIX BOJTHAX
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2.5.2 H3yueHue criekTpa 3ByKa
JMHENHOT O pe30HaTopa
(IpaKkTUKyM)

1

OCHOBHOI TOH U 00€pTOHBI cTOsTUeN Onepuposams NOHAMUAMU: OCHOBHOU

3BYKOBOﬁ BOJIHBI

TOH W OOEpTOHBI CTOSYEH BOJIHBI,
TEeMOp 3BYKa, CHEKTp 3BYKa.

Ymemv 00bICHATD, Kakast HHQOpMALIHS
COJIEPKUTCSI CIEKTPE 3BYKOBOW BOJIHBI,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooumy npumepbl JTMHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensamo 1J1st IOTyYEHUS 3BYKOB
caMo/JIeNIbHBIN aKyCTUYECKUHN pEe30HATOP
(mMpoOupKyY, YACTUYHO 3aMOTHEHHYIO
BOJION), a JJIs NOJTyYEHUs CLIEKTPOB
3BYKOB — IMIEPCOHATLHBIA KOMIIBIOTEP C
MUKPO(HOHOM Wi cMapTHOH ¢
MpeTyCTaHOBJICHHBIM MPOTPAMMHBIM
o0ecreYeHHEM.

Dopmynuposams TUNIOTEZY O XapaKTeEPe
3aBUCUMOCTEH 9acTOThI OCHOBHOTO TOHA
¥ TIEPBOTO 00EPTOHA 3BYKOBOM BOJIHBI OT
JUTAHBI pe3oHatopa. Cmpoumo
JMHEeapu30BaHHbIE rpaduKu
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3aBHCUMOCTEH YacTOTHI OCHOBHOTO TOHA
U TIepBOro 00epToOHa 3BYKOBOU BOJIHBI OT
BBICOTHI BO3IYIITHOTO CTOJI0A B MpOOUpKeE
(c yueToM aOCOFOTHBIX OTPEMIHOCTEN
U3MEPSIEMbIX (PU3NICCKUX BEITUIMH ).
Ilpumenssimy ~ TIpaBUJIA  MOCTPOCHUS

rpa@uKoB 3aBUCUMOCTEH (PU3NYECKUX

BEJINYMH JIPYT OT Apyra.

HUccneoosams rpadvikul 3aBUCUMOCTEN
9aCTOTHI OCHOBHOTO TOHA M TIEPBOTO
00epTOHA 3BYKOBOI BOJIHBI OT BHICOTHI
BO3JIYIIHOIO CTOJI0a B TPOOUpKE U
uHmepnpemuposams 3TU TpaduKu.
Onpedensimb CKOPOCTH 3ByKa B BO3/IyX€
o rpadukaM 3aBHCHMOCTEH YaCTOTHI
OCHOBHOT'O TOHA M MIEPBOr0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOIO CTOJI0a B IpoOUpKe,
OIICHUBATh A0COTIOTHYIO U
OTHOCHUTEJIHHYIO TIOTPEITHOCTh
M3MEPEHHON (DU3NUSCKON BEITUIMHBI
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2.6.1. H3mepenue nmokaszarens 1 JIyu cBeta. OTpakeHue cBeTa. Onepupogsams nousmusmu. Iy4d CBETA,

peTOMIICHHA 3aKOHBI OTPaXKCHUsI CBETA. OTpakKE€HHUE CBETA, NPEJIOMIIEHUE CBETA,
IUIOCKOMapalIe]bHON IIpenomiieHue cBeTa. 3aKOHBI . .
. abCONIOTHBINA M OTHOCHUTCIBHBIN
IJTACTHHBI (IPAKTHKYM) MpeJIOMIICHHS cBeTa. AOCOIIOTHBIM
MOKA3ATENb MPETOMICHHS. MoKa3aTtelb MpeaoMiIeHus. Yuems
OTHOCHUTENBbHBIN TTOKa3aTelb (bopMyIUPOBATh 3aKOHBI OTPAKCHUS
HPCTOMJICHN CBETa, 3aKOHBI MPEIOMIICHUS CBETA,

coOHMpaTh IKCIIEPUMEHTAITHHYO
YCTaHOBKY. IIpugooums npumepol
ONITUYCCKUX SBICHUH, B KOTOPBIX
HaOJII0/1al0TCS SABJICHUSI OTPAXKECHUS U
MPEJIOMIICHUS CBETA.

Ilpumensmo 3aKOHBI TPEITOMIICHHS
CBETA.

Cmpoums X0n Jy4den pu
MPEIIOMJICHUM  CBETA Ha
MTOBEPXHOCTH.

HUccneoosams n3menenue
HaITpaBJICHUS JIy4a CBETA, ITaIaf0IIeTOo
Ha OOKOBYIO MTOBEPXHOCTh
TUIOCKOIIapasyiebHOM IUIACTUHBI, B
3aBHCHMOCTH OT YTJIa TIaJCHUS
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U UHmMepnpemuposams MOTy4YCHHbIC
PE3yIBTaTHI.

Onpedensime IOKa3aTellb MPEIOMIICHUS
MaTepuralia MI0CKOIapauIeIbHON
MJIACTUHBI, OLICHUBATh A0COJIOTHYIO U
OTHOCUTEJIbHYIO ITOIPEIIHOCTh
U3MEpPEHHON (PU3NYECKON BETUUUHBI.
Hcnonvzoeams na3epHyIO yKasKy,
JIMHEUKY.

Pewamo 3a1a491 Ha IIPCIOMJICHUC CBCTA
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2.6.2 HW3mepenue nmokaszarens
NIPETOMIICHUS TIPU3MBI TI0
MUHUMAJIbHOMY YTy
OTKJIOHCHHSI JTa3ePHOTO
ay4a (IpaKTUKYM)

[Ipenomnenue cBeta. 3aKOHbBI
pesoMJIeHUs cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN MTOKa3aTeb
npenomiienus. [lpusma.
[Ipenomnsromuii yroJ mpu3msl

Onepuposams NOHAMUAMU.
MPEJIOMIICHUE CBETa, aOCOJIIOTHBIM U
OTHOCHUTEIIbHBIN I0KAa3aTellb
MPEIOMJICHUS, TPETOMIISIONIAA  yTOJI
TIPU3MBEI.

Ymemw» paccunThIBAT MUHUMAIBHBIN
YI0JI OTKJIOHEHHS JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEMN MTPU3MOM, COOHpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
Ilpueooums npumepvl ONTUIECKUX
MPUOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPETOMJIIAIOIINAE TPU3MBI.
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Ilpumensme 3aKOHBI TPETOMIICHHS
CBETA.

Cmpoumbs X011 Ty4eu B TPEYrOJIbHOU
PABHOCTOPOHHEN MTPU3ME B CTydae
IIPOU3BOJIBHOTO HANIPaBJICHUS MaJCHUS
Jy4a ¥ B ClIy4ya€ MUHUMAJIbHOIO yIila
OTKJIOHEHUS JIyya.

HUccneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHUS JIy4a TPEYTOJIbHON
PaBHOCTOPOHHEHW MPU3MOU OT
HaIMpaBJICHU 1aJA0LIEro jJy4da u
UHmMepnpemuposams MOJIy4YCHHbIE
PE3YIBTATHI.

Onpeodensims 10 TOJTYYEHHOMY
3HAYEHUI0O MUHUMAJIBHOTO YyIJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEW NMPU3MON MOKA3ATEIIb
MPEJIOMIICHUS] MaTepuasa MpUu3MBbl,
OLICHMBATh a0COJIOTHYIO U
OTHOCHUTENIBHYIO ITOIPEIIHOCTD
U3MEpPEeHHON (PU3NUECKON BEITUMYMHBI.
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Hcnonvzosams Ipu3My, J1a3€pHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewamys 3a1a4y 0 IPEIOMIICHUH JIydel B
IpU3Max
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2.7.1. Tlpumenenue s¢dexra 1 [lonHoe BHyTpeHHee OTpaxeHue. Onepupogamv NOHAMUAMU. TIOJIHOE

ITOJTHOT'O BHYTPCHHCT'O Hpe,HGJIBHLIﬁ yroJi IIOJIHOI'O BHYTPEHHEE OTPaKCHHE HpCI[@JIBHBIfI
9
OTpPa’XCHUA B BHYTPCHHCTO OTPAXXCHUA

on TIOJIHOTO BHYTPEHHETO
M3MEPEHUSX (JIEKIIHS) r yTp

OTpaXKEHUSI.
Ymems popmMynupoBaTh yCIoBHE
BO3HUKHOBEHUS IIOJTHOTO BHYTPEHHETO
OTpaKEHUSI.

3nams (popMyiy, CBS3BIBAIOLIYIO YIOJl
IIOJIHOTO BHYTPEHHETO OTPAXEHUS C
a0COJIIOTHBIMU MOKa3aTeJIMU
MPEJIOMJIEHUS CPE/I.

Ilpusooums  npumepsi  TPUPOAHBIX
SABJICHUN U TEXHUYECKUX YCTPOUCTB, B
KOTOPBIX HAOJIOJaeTCs

(npumeHsieTcst) SABJICHUE IIOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Pewams 3anaun Ha MOTHOE BHYTPEHHEE
OTpakeHue
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2.7.2. WN3mepeHune nokasarens
PEJIOMJICHUS IPU3MBI C
MIOMOIIBI0 HAOJIIOACHUS
yria MoJHOTO
BHYTPEHHETO OTPAXKCHUS
(IpaKkTUKyM)

[TotHOE BHYTpEHHEE OTpa’KEeHUE.

IIpenenbHbIN yIoJI
BHYTPEHHETO OTPaKECHHUS

IIOJIHOI'O

Onepuposams NOHAMUAMU.
MpPEJIOMIICHUE CBETa, aOCOJIOTHBIA U
OTHOCHUTEIIbHBIN [OKa3aTelb
MPEJIOMIICHUS, TPEIOMIISIIOIIUNA  YTroJl
MIPU3MBI, MOJIHOE BHYTpPEHHEE
OTpaKEHUE, MPEETbHBIA YroJ MOJIHOTO
BHYTPEHHETO OTPaKCHUSI.

Ymemw paccuuThiBaTh Yoy NOJHOTO
BHYTPEHHETO OTPaXKEHUsI, COOUPaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY.
Ilpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPBIX IPUMEHSIOTCS
MPEJIOMIISIIOIINE MPU3MBI U
UCIIOJIB3YETCsl SIBJICHUE TMOJTHOTO
BHYTPEHHETO OTPaKCHHUSI.

Cmpoumsb X0[1 Jiy4da B TPEYTrOJIbHOU
MPU3ME C YYETOM BO3MOXHOTO MTOJTHOTO
BHYTPEHHETO OTPAXKECHUS JTyya.
IIpumensams 3aKOHBI PEIOMIICHUSA
CBETA.

Hccnedosams yciioBus, NpU KOTOPBIX
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MO>KHO HAOJIOAATh MOJIHOE BHYTPEHHEE
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OTPAKCHUC  JIy4a, naymero B

TPEYTOJIbHON pu3Me u
uHmepnpemuposamy MTOJTyYEHHbIE
pPE3YNbTATHI.

Onpedensime OKa3aTellb MPEIOMIICHUS
MaTepuasa MpU3Mbl 10 U3MEPEHHBIM
napaMmeTpam, Mpu KOTOPHIX HAYMHAET
Ha0JII0/1aThCS TIOJTHOE BHYTPEHHEE
OTpa)kKeHHUE JIy4a B IPU3ME, OLIECHUBATh
aOCOJIIOTHYIO U OTHOCHUTEJIbHYIO
HOTPEIIHOCTh U3MEPEHHON (hU3HUECKON
BEJIMYMHBI.

Hcnonvzoeams Npu3My, J1a3€pHYIO
YKa3Ky, JIMHEUKY.

Pewamys 3ana4m 0 IOJTHOM BHYTPEHHEM
OTPAKEHUHM JIyYEH B MIPU3MAX
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2.8.

[TpoBepka dhopmyb
TOHKOM JIMH3BI C
MMOMOIIIbIO METOa
MapajuiaKca,
MPUMEHECHHOTO ISl
ONPEAECITICHUS

Cobwuparoriue TuH3b1. TOHKas
nuH3a. DOKYyCHOE pacCTOSIHUE U
ONTHYECKAs CUJIAa TOHKOM JIMH3BI.
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUS TOHKOM cpeprueckoi
JIMH3BI OT €€ TEOMETPUU

Onepuposams nousmusmu. JAH3A,
TOHKasl JIMH3a, COOMpAIOIIast JIHH3A,
TJIaBHAs U TIOOOYHAs ONTHYECKas OCh,
doxyc, POoKyCHOE pacCTOSIHHE,
(okaspHas MI0CKOCTb, ONITHYECKAs
CHJIa, ITOTIEPEYHOE YBEIMICHUE,
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MOJIOKEHUS
H300paKeHUs
(IpaKkTUKyM)

Y OTHOCHUTEIBHOTO TTOKA3aTEeIIst
npenomienus. Dopmyna TOHKOU
JIMH3bI. Y BEeIUYCHHE, JaBaeMOE
nun30u. [Tapammake

napasutakc.
Ymems OOBSICHATH CYIIHOCTD

napajuiakca, 3amichiBaTh OPMYITY,
BBIPAXKAIOIIYIO 3aBUCUMOCTD (DOKYCHOTO
paccTOsSIHUSL TOHKOU chepruecKkoi
JMH3BI OT €€ TEOMETPUHN U
OTHOCHTEIHFHOTO MOKa3aTes
IpesoMIIEHUS, a Takke (OpMyIly TOHKON
JMH3BI, COOMPATh SKCIIEPUMEHTAIEHYIO
YCTaHOBKY. /Ipugooums npumepul
napajuiakca, ONTHYECKUX NpuOOpoB, B
KOTOPBIX MPUMEHSIIOTCSI COOMparolye
JIMH3BI.

Ipumenamo GopMyTy TOHKOW JTHH3BI.
Cmpoumb X011 pa3TUYHBIX JIy4eil B
TOHKOM coOuparoniei JInH3e.
Hccnedosams BO3SMOKHOCTD
npuMeHeHus d¢dexTa napanmakca s
OTIPEICTICHUS TTOJIOKCHHUSI
M300paKEeHHsI HCTOYHUKA CBETa C
MaJjioi CBETUMOCTBIO, IIOJYYEHHOTO C
MOMOIIIBIO COOMPAIOIIEH JIMH3BI
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U uHmMepnpemuposams MOIy4YCHHbIC
pPE3YIBTATHI.

Onpedensimsb HOKYCHOE pacCTOSIHUE
coOuparonie TMH3bl HA OCHOBAHUU
PE3yJAbTATOB SKCIIEPUMEHTOB 10
HaOJIOICHUIO TTapaJljlaKkca
M300paKEHUsI TOUEYHOTO UCTOYHUKA
CBETa, OLICHUBATh a0COJIIOTHYIO U
OTHOCHUTEJIbHYIO MTOTPEIIHOCTh
M3MEpPEHHON (PU3NUYECKON BETUUNHBI.
Hcnonvzosams cOOMPAIONTYIO JTUH3Y,
ONTHUYECKYIO CKaMblo. Pewams 3a1a4u
Ha TOHKHE COOMPAIOTUE JIMH3BI
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2.9. Hsmepenue HpokycHOTO
paccTosiHUS

paccenBaroIIei JTUH3BI

(IpaKkTUKyM)

PacceuBaromue mna36l. TOHKasA

nuH3a. DOKYyCHOE PaCcCTOSIHUE U

ONTHUYECKAs CHjia TOHKOM JIMH3BI.

dopmysia TOHKOW JIMH3BL.

Xon nyya, MPOIIEAIIEro JIUH3Y
10J1 IPOU3BOJIBHBIM YIJIOM K €€
IJIABHOW ONTUYECKOM OCH.

Onepuposams nowsmusmu. JTAH3A,
TOHKasl JINH3a, PACCEHBAIOIIAs JINH3A,
MHHMBI/ ICTOYHHK CBETa, MHUMOE
U300pakKeHHe.

Ymemy 3anuchiBaTh POPMYITy TOHKOU
JIMH3BI JUIA CIydasl pacCEUBAOIIECH
JMH3bI, COOUPATh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY, I10JIy4aTh ACHCTBUTEIBHOE

132



[TocTpoenune n300pa>keHuil TOUKH  HU300pakeHHUE B paccenBaroLIeH JIMH3E
U OTpe3Ka IpsIMOM B coOMparommx
Y paccerBaloOIUX JUH3aX U UX
cUcTeMax

MyTEM CO3/IaHUSI C IOMOIIbIO
coOuparoie TMH3bI MHUMOTO
MCTOYHHKA JIJI1 PACCEUBAIOIIEH JTUH3HI.
IIpusooums npumepst ONTUYECKUX
pUOOPOB, B KOTOPBIX IPUMEHSIOTCS
pPacCenBaIOIINE JIMH3bI U CUCTEMBI JIMH3.
Ipumensimo GopMyITy TOHKOU JTUH3BI
CJIy4dasi pacCCEUBAIOIIECH JIMH3HI.
Cmpoums X0 pa3INYHBIX JIy4el B
TOHKOW pacCENBAIOIIEH JINH3E,
M300paKeHUE TOYKHU U OTPe3Ka MPSMOM
B COOMPAIOIINX U PACCEUBAIOIIUX
JMH3AX U UX cuctemax. Mccieoosamo
XOJ Iy4E€H Yepe3 paCCEHBAIOIIYIO
JIMH3Y, a TAKXKE B CUCTEME, COCTOSILEH
U3 COOMPAIOIIEH 1 pacCcerBarOIICH JINH3
P UX PA3TUYHOM B3aUMHOM
PACIOJIOKEHUH U UHMEPNPEMUPOBATND
MOJTYYEHHbIE PE3YIIbTATHI.

Onpedensimsb HOKYCHOE pacCTOSHUE
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pacceuBaroIIel TMH3bI HA OCHOBAaHUU
PE3yNbTATOB SKCIIEPUMEHTOB 10: 1)
HaOJIIOACHUIO JEHCTBUTEIBLHOTO
M300paKeHMUsI, 1TaBAEMOTO
pacceuBaroIiei JIMH30M; 2)
HaOJI0JICHUIO PACXOIAIIETOCs
CBETOBOI0 My4YKa, 00pa30BaHHOTO
paccenBarolIei JIMH30M; OLIEHUBATH

aOCOJIIOTHYIO U OTHOCUTEIBHYIO

MOTPEUTHOCTh U3MEPEHHOU (PU3NUYECKON

BCIIMYUHBI.

Ucnonvzosams  coOUPAIOILYIO

)51

pPAcCeuBAIONIYI0 JIMH3Y, ONTHYECKYIO

CKaMBbIO.

Pewams 3a1aun Ha TOHKUE
paccenBaroIIre JIMH3bI
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2.10 OmnpeneneHue JIUHBI 2 WNuTtepdepenius ceera. Onepuposams NOHAMUAMU.

BOJIHBI JIA3EPHOTO KorepeHTHble UCTOYHUKU. YCIOBUA HHTEephEpEHINs, HHTEp(EepeHIIHOHHAS
M3JIYyYEHUS C TTOMOIIBIO
yd I HAOJTFOICHIS MAKCHMYMOB U KapTUHA, KOTEPEHTHBIE HMCTOYHHKH,
cxemsl FOHra MHUHHUMYMOB B O
. UHTep(PEpEHIIMOHHAsT CXeMa, CXeMa
(IpaKTHKYM) uHTepGEPEHITMOHHON KapTUHE OT POeP ’

IOwura.

Ymempw 3anuceIBaTh yCIOBUS

ABYX KOTCPCHTHBIX HCTOYHHKOB.
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[Tpumepsbl KJIACCUYECKUX HAOIOJEHUSI  MaKCUMYMOB u
MHTEP(DEPEHIHOHHBIX CXEM MHHHUMYMOB B HMHTeP(EPEHIIMOHHOM
KapTUHE OT  JABYX  KOTIE€PEHTHBIX
MCTOYHHKOB, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TPUPOTHBIX
SABJICHUN U TEXHUYECKUX YCTPOMCTB, B
KOTOPBIX HaOJI01aeTCsl (IPUMEHSETCS)
SABJICHUE UHTEpP(EepeHITUN.

Ipumenamo ycnoBusi HaOIIOICHUS
MaKCUMYMOB 1 MUHIMYMOB B
uHTephEPEHITMOHHON KapTHHE.
Cmpoumbs X0 «JIy4ei» U NOKa3bIBATh
Ha HEW pa3HOCTh X0/1a B
uHTepdepeHimonnon cxeme FOura.
Dopmynuposams TUIIOTEZY O BUJE
UHTEePPEPEHIIMOHHON KAPTUHBI TIPU
Pa3IUYHBIX TEOMETPUUECKUX
napamMerpax cxembl FOHra.

Hccneoosamw UHTEeP()EPEHITMOHHYIO
KapTUHY NpU HaOIIOJEHUU
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Uroro no pazneny

Pazgen 3. KBanToBasi pusuka.

19

UHTEP(PEPEHIINH C TOMOIIBIO CXEMBI
Ounra u unmepnpemuposams
MOJIy4eHHbIE Pe3ynbTaThl. Onpedenimo
JUITMHY BOJIHBI CBETA TI0 pe3yibTaTaM
HaOM0IeHUsT HHTEP(EPEHIIMOHHON
KapTUHBI C MOMOIIbI0 cxembl FOHra,
OLIEHUBATh A0COIIOTHYIO U
OTHOCHUTEJIbHYIO ITOTPEIIHOCTh
M3MEpPEHHON (DU3NUECKON BEITUIMHBI.

Hcnonvzoeams  NA3€pHYI0  YKa3Ky,
pyJIeTKy, a Takxke (Goibry, OyJlaBKU U
HUTKY s peanu3anuu cxembl HOHra.
Pewams 3amaum  Ha JIBYXBOJIHOBYIO
UHTEpPPEPEHIUIO
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3.1.

N3ydeHue cnekrpa
CBETa pa3IMYHbIX
VCTOYHHUKOB C
OMOIIbIO

TG PaKIIMOHHOM
pemeTKy (MIPakTUKYM)

Judpakmus ceera.
JudpakimonHas pemeTka.
YcnoBue HaOMI0AeHUS TI1aBHBIX
MaKCHUMYMOB TIpH MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPAKIIMOHHYIO PEIIETKY.

Onepuposams nousmusamu: TAPpaKIus,
nudpakionHas — pemerka,  ¢GOTOH,
YPOBEHb SHEPTHH aToMa, W3Iy4YCHUE H
TIOTJIONICHHE dotoHa, CTICKT]
U3ITy4YEHUS], CTIEKTPOCKOTL.

Ymempw 3anuceIBaTh yCIOBUS

138



I/I3quCHHC U IIOTJIOIICHUC Ha6J'II-OI[€HI/I}I TJIaBHBIX I[I/I(bpaKHI/IOHHBIX

(OTOHOB MpH Mepexojie aToma ¢ MaKCHUMYMOB IIpH MaJICHUU

OJTHOTO YPOBHS SHEPTUU Ha MOHOXPOMAaTHUYECKOTO CBETa Ha
npyroi. Buasl ciekTpos. TUGPAKITUOHHYIO PELIETKY, YCIOBUS
CrnekTpockorn U3ITYyYEHUS U MOTJIOMmEHUsI (POTOHOB MPHU

nepexoje aToMa ¢ OJIHOTO YPOBHS
SHEPrUuu Ha APYrou, cooupathb
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepst TMHEWYATHIX,
MOJIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3JTyYEHUSs, TEXHUYECKUX YCTPOUCTB, B
KOTOPBIX MPUMEHSIOTCS U3ITyUeHUsS C
pa3IMYHBIMU BUJIaMU CIIEKTPOB.
Ipumenamo ycnoBusi HaOIIOICHUS
IJIABHBIX JU(PPAKIIMOHHBIX MAKCUMYMOB
IpU MaJCHUH MOHOXPOMAaTH4YECKOTO
CBeTa Ha AU(PPAKIMOHHYIO PEIIECTKY.
Cmpoumbs X0 «Iy4en» TpH UX
HOpMaJbHOM NAJICHUU Ha

TG PaKIIMOHHYIO PEIIETKY U
MOKa3bIBaTh HA HEW Pa3HOCTh XOJa.
Dopmynuposams TUTIOTE3Y O BUJIE
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CHEKTPOB M3JIyYEHHUs MCTOYHHMKOB CBETA
pPa3HOM IPUPOBI.

Hccnedosamsy  ONTHUUECKHE  CHEKTPHI
U3JIy4CHHs] UCTOYHUKOB CBETA Pa3HOU
OPUPOABL U  UHMEPNPEMUpo8ams
IIOJIyYECHHBIE PE3YJIBTATHI.

Onpeoename JJIMHBI BOJIH U3Ty4CHUS
Pa3IMYHBIX UICTOYHUKOB IIO
pe3yabTaTaM HaOJI0IeHUS
TU(paKIIMOHHON KapTUHBI, JaBaeMOM
TU(PaKLIMOHHOMN PEIEeTKON, OLIEHUBATh
aOCOJIIOTHYIO U OTHOCUTEJIBHYIO

MOTPEUTHOCTh U3MEPEHHOU (pU3nYeCKOn

BEJINYUHBI.
HUcnonvzosams T (PpaKIOHHYIO
pEILIETKY, dboHapp c JaMIoMn

HaKaJIMBaHUs, CBETOAUOJIHBIA (DOHAPB,
razopaspsiHyro Jammy, auadparmy,
MEpHYIO JICHTY.

Pewiams 3amaunm 0 mnajecHUM CBeTa

Pa3JIMYHOIO CHEKTPAIBHOIO COCTaBa
Ha AUPPAKIMOHHYIO PEIIETKY
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3.2.

UccnenoBanue
3aBHCHMOCTH
WHTEHCHUBHOCTHU
CBEUYCHHMSI CBETOAMOA OT
CHJTBI TIPOTEKAOIIIETO
gyepe3 HeTo TOKa
(TIpakTUKyM)

CBeTomoJi, ”THTEHCUBHOCTD
U3ITydeHHS, POTOH, JICKTPOH

Onepuposams NOHAMUAMU. CBETOJUO,
Pp-n-TIepexo1, JIEKTPOH, JIbIpKa, POTOH,
WHTEHCUBHOCTD U3ITyUYEHHUS.

Ymems OOBSICHATH B yIPOIIIEHHOM BHUJIE
IIPUHLINI IEVCTBUS CBETOANO/A,
CcOOUPATH IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

Ilpueooums npumepol IPUMEHEHUS
CBETO/IMOJIOB B OBITY U B TEXHHUKE.
Dopmyruposams TATIOTE3Y O XapaKTepe
3aBUCUMOCTH UHTEHCUBHOCTH
W3ITy9CHHS CBETOIUOAA OT CHUJIBI
MPOTEKAIOIIETO Yepe3 HETO TOKa.
Hccneoosams 3aBUCUMOCTD
WHTEHCHBHOCTH U3ITyYCHHS CBETOIUOA
OT CHJIBI MPOTEKAIOIIIETO Yepe3 HETO
TOKA U UHMePNpemuposams
MOJTy9eHHBIC pe3ynbTaTel. Cmpoums
rpaduK 3aBUCUMOCTH HHTEHCUBHOCTH
W3ITy9CHHS CBETOIUOAA OT CHUJIBI
MPOTEKAIOIIET0 Yepe3 HETro TOKa (C
y4eTOM a0COIFOTHBIX
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IIOTPEIIHOCTEN U3MEPIEMBIX
(bu3MYECKUX BEIUYHH).

Ilpumensims ~ TpaBUJIa  MTOCTPOEHUS
rpadMKOB 3aBUCHUMOCTEH (pu3HuecKux
BEJIMYMH JPYT OT Apyra.

Onpedensamy  Xapakrep 3aBUCHUMOCTH
WHTCHCUBHOCTH W3IyYeHHUS CBETOAMOMA
OT CWJIbl IPOTEKAIOIIEr0 Yepe3 HEero
TOKa.

Hcnonvzosams CBETOANO, TIOKCMETP
(wu cMapThOH C AATYUKOM

OCBEIICHHOCTH ), JTA0OPATOPHBIN 010K
NMUTaHus (MM KICTOYHUK TTOCTOSTHHOTO
HaIPsHKEHUS, peOCTaT U MYJIbLTUMET))
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3.3.

Habmonenue
N30MpaTeIHbHOCTH
BHYTPCHHETO
doTtorddexra k qprHE
BOJIHBI CBETA
(IpaKkTUKyM)

CBeTomoJi, ”THTCHCUBHOCTD
U3ITy4YeHUs, POTOH, FNEKTPOH.
OHeprus u UMIyJIbC POTOHA.
dotorddexT. 3aKoHbI
dboTtorpdekra. YpaBHeHue

Oiinmrerina st pororddexra.

«Kpacnas rpanuna» gororpdexra

Onepuposams noHamusaMuU: CBETOIUO,
Pp-n-TIepexo1, JEKTPOH, JIbIpKa, POTOH,
WHTEHCUBHOCTH M3ITydeHusI, PoTodddhexT
(BHEIIHUM ¥ BHYTPEHHUH ), (DOTOTOK,
«KpacHas rpanuna» Gororddexra.

Ymems OOBSICHATH B yIPOILIEHHOM BHUJIE
IIPUHLIAI IEUCTBUS CBETOANO/A,
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dbopmyupoBaTh 3aKoHbI poTodhPexTa,
3aMKChIBATh YpaBHEHUE DWHILITENHHA IS
dbotorpdexra u hbopmyny s
«KpacHOU rpaHuIb GoTodrddexTa,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ipumensmo 3axKoHbI PoTodddekTa,
ypaBHEHUE DUHINTEHA IS
dboroaddexra, hopmyny st «KpacHOMH
rpanuiib» Gororddexra.
Dopmynuposams TUNIOTE3Y 00
YCIIOBHUSIX BOSHUKHOBEHHUS BHYTPECHHETO
dboToapdexra mpu nageHUn Ha
CBETOJMO/]I CBETOBBIX BOJH Pa3HOil
JUTAHBI.

Uccnedosams siBneHne BOSHUKHOBEHUS
($OTOTOKA B OCBEILIAEMOM CBETOAMO/IE,
W3Y4YUB 3aBUCUMOCTH CHJIBI (JOTOTOKA B
OCBEIIAEMOM CBETOJMO/IE OT
HaIpsDKEHUS Ha IPYTOM CBETOIUO/IE,
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BBITIOJTHSIIOIIEM POJIb UCTOYHUKA CBETA
U uHmepnpemuposams TOJIYYECHHBIE
pEe3yJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOIMO/IE
(TOK BO3HHMKAET TOJBKO MPU OCBEIICHUU
€ro CBETOJMOJO0M C JJIMHOM BOJIHBEI,
MEHBIIEH WM PABHOM JIJIMHE BOJHBI, Ha
KOTOPYIO pAaCCUUTAH OCBEIIACMBIN
CBETOJHON).

Hcnonvzoeamsb CBETOANOIBI PA3HBIX
IIBETOB (KpacHBIE, 3€JICHbIE U CHHHUE),
71ab0paTOPHBIN OJOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha pororpdext

Hroro o pazneny 5
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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