MYHULIWMANTbHOE MoanucaHo undposoi
OBLI.lEOEPA3OBATE”bHOE nognuncblo: MyHMLlMHAﬂbHOE
. OBILEOBPA30BATE/IbHOE
YHPEARNERVE "KOTIOPCKAR ¢ opy nerE "komoPCKAS
OBLUEOBPA3OBATEITbHAA  op111EOBPA3OBATENbHAS

LLIKOJIA" LLIKONA"

MynununansHoe 001eo0pa3oBaTeIbHOE YIPEKICHHE
«Komopckas o01eo0pa3oBaTenbHas MKOIa»

PACCMOTPEHO COTI'JTACOBAHO YTBEPXIEHO
MKOJIbHBIM METOANYICCKHUM eJaroru4eCKuM COBETOM  MPHUKa30M

00bCAMHCHIEM yIHTeIeH [Ipotokos NeO7 ot MOY «Komnopckast mkomna»
CCTECTBCHHO-HAYqHOI'0 IMKJIA 28.05.2024 1. Ne 56 o1 29.05.2024 r.

ITporoxon Ne04 ot 28.05.2024 r.

INPOI'PAMMA

BHEYPOUYHOU AEATEIIbHOCTH
Ha 2024-2025 yuebnuwiii 200

«OCHOBBI (l)I/I3I/I‘IeCKOFO IKCIICPUMECHTA»
(c ucnonp3zoBaHueM 00opyaoBaHus « Touka pocTay)

Bo3spact obyuaronuxcs: 16-18 et (10-11 xnacchrn)

Cpok peanuzanuu: 1 roa

\f

TOUHKA )y POCTA

Astop: MBanoBa 3unania MuxaitioBHa, yuuTeiab QU3NKH,
BbICIIIAsl KBaJTM(PUKALMOHHAS KaTeropus

C. Konopne
2024r.



COIAEPKAHHUE

T OSACHUTEITBHAST BATTHICKA « v v evneeeeeeese s e e e e e e e e sae s e s esaesaesaesaesaesassaensensensenseneenrenrenreneens 3

Conepkanue Kypca BHEYPOUHOU JIeaTeIbHOCTH « OCHOBBI (DU3UYECKOT0

AKCTIEPUMEHTA ((PUBUKO-MATEMATHUECKUI TIPOMUIIB )M ..evvvveeeiiiireeeesinrreeeensnnnnneeeesnnns 9
LO KITACC vttt 9
L1 KITACC vttt 17

[Inanupyemsble pe3ysbTaTbl OCBOCHHS Kypca BHEYPOUHOU EATEIILHOCTH

«OCHOBBI (PM3UYECKOT0 dKCIIepUMEHTa ((PU3UKO-MaTeMaTHIECKUN TPOPHUIB ) ....... 26
JINTHOCTHBIC PE3YIIBTATBI ..vvvvvvvereeeseessssssssssssereereesessssassssssseseseessesssssnssssssseeess 26
MeETanPEIMETHBIC PE3YITBTATBL ....vveeeeissrrrreesssssrrressssasstereessssrseesesssssneeeesssnsnnees 27
[IPEIMETHBIE PE3YIIBTATBL . ..c.cevreeeeesasnreeeeessnnnreeeessnnreeeessannrneeeeaannnneeeeesnnnnnes 30

TeMaTUUECKOE TTAHUPOBAHME ... vvveeeesnnnreeeesannnreeeesaansneeeessssnnnesessasnnneeeessnnnnneeesss 34
1O KITACC vttt ettt ettt e e e e e e e s bbbt et e e e e e e e e e bbb e e e e e e e e e e s 34
L1 KITACC ottt ettt ettt e et e e e et e e st r e e e e nnnbneas 65



INOACHUTEJIBHASA 3AIIMCKA

Hacrosiias paGovast nmporpamma Kypca BHEYPOUHOU AeSITeNbHOCTH «OCHOBBI
(bu3uUeCcKOro 3KCrIepuMeHTay (najiee — mporpamMma) pa3paboTaHa B COOTBETCTBUH
c TpeOoBaHUsAMH (DeepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOIO CTaHIApTa
cpenHero obrmiero obOpasoBanus (manee — ®I'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3aluilo OOy4eHHUs B (DU3MKO-MATEMaTUYE€CKOM MpoQuiie B COOTBETCTBUU
c TpeOoBanusiMHU (eneparbHON 00pa30BaTEIBLHON MpPOrpaMMbl CPEAHEro OOIIEero
obpazosanus (POIT COO) [3].

Peanu3zanus nmporpaMMbl MOXKET COJIEHCTBOBATH JOCTUKEHUIO 00yUYaIOIIUMHUCS
maHupyembix  pesynbTatoB  ocBoeHuss DPOII  COO, pa3BUTHIO JTUYHOCTH
oOydJarommxcs, (GOPMUPOBAHUIO M YIOBICTBOPEHUIO WX COIUAIBHO 3HAYUMBIX
UHTEPECOB U TMOTPEeOHOCTEH, camopeanu3alui OOydJalolUXCsl dYepe3 y4dacTHue
BO BHEYPOUHOH J1eATeNbHOCTH. OJHON 13 BO3MOXKHBIX (hOPM peai3aliii IporpaMMbl
aBnsieTcs:  Kpyxkok. IIporpamma MoXeT peaau3oBbIBaTbCA — 00pa30BaTEIbHON
OpraHu3aliell CaMOCTOSITEIbHO MO0 HAa OCHOBE B3aMMOJAEUCTBUS C JPYTHMMHU
OpraHu3alusIMHU, OCYIIECTBISIOUMMU 00pa30BaTEIbHYIO 1€ TEIbHOCTb.

[Iporpamma Kkypca BHeEypo4dHOW aedare’abHOCTH «OCHOBBI (PU3HMUECKOTO
DKCIEPUMEHTa» MpeIHa3HadeHa i peanuszanuu B 10—11 kmaccax u HampaBieHa
HA  JOCTHKEHHE  COOTBETCTBYIOIIMX  PE3yJIbTaToB,  C(HOPMYIMPOBAHHBIX
B (QenepanbHOil paboueil mporpamme Mo y4dyeOHOMY mnpenMery «Duznkay
(yrimyOseHHBIH YPOBEHb ).

[Tpu u3yyennn UMK Ha YTIyOJIEHHOM YPOBHE peaiu3alusi 3TUX MPUHIIUIIOB
0asupyercs Ha HUCHOJIb30BAHHH CAMOCTOSITENIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,
BKJIIOYAIOIIET0, B TOM 4HCIE, paldoThl (u3Hueckoro mnpaktukyma. [lpu sTom
noJi paboTaMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIbHOE HCCIIEIOBaHUE, KOTOPOE
MPOBOAMUTCS 1O PYKOBOJCTBY CBEPHYTOTo, 0OOOIIEHHOrO BHJa 0O€3 MOoIIaroBon
UMHCTPYKIMHU. B pe3ynbrare oOecrieunBaeTcs OBIaJlcHUE O0Y4YaIOUUMUCS YMEHUSIMU
IPOBOJIUTH MPSMbIE U KOCBEHHbIE U3MEPEHUs, UCCIIEA0BAaTh B3aUMHbBIE 3aBUCUMOCTHU
IBYX (PU3UYECKUX BEIMYMH MU OCYIIECTBIATH IMOCTAHOBKY OIBITOB IO IMPOBEPKE
IPEUIOKEHHBIX TUTIOTE3. Bce 3To crmocobCcTByeT JOCTHIKEHHUIO OJTHOM M3 OCHOBHBIX
nenel u3ydeHus (PU3MKU Ha ypOBHE CpeaHero oOiero oOpa3oBaHUs — OBJIAJICHUIO
OOy4yaroUMMHUCS METOJIaMU  CaMOCTOSITEIBHOTO IUJIAHUPOBAHUS U MPOBEJCHUS
(bU3HYECKNX SKCTIEPUMEHTOB, aHAIM3a U MHTEPIIPETAIINU WH(OPMAITNH, OTIPEICTICHIS

JAOCTOBCPHOCTH ITOJIYICHHOI'O pC3yJibTaTa.



AKTyallbHOCTh ~ pEalM3allid  JTaHHOW MpOorpaMMbl  OMNpPEIEIseTCS  TEM,
YTO €€ OCBOEHHE II03BOJIIET OOYy4arolUMMCSi Ha MpaKTUKE O3HAKOMUTHCSA
C pa3UYHBIMU (PU3NYECKUMU SIBICHUSIMH, SKCIEPUMEHTAILHO M3YUUTh Pa3IMuHbIC
¢u3nyeckue 3aKOHOMEPHOCTH, YIIIYOUTh CBOUM TEOPETUUYECKUE 3HAHUS, Pa3BUThH
UMEIOIHUECS M TPUOOPECTH HOBBIE MPAKTUYECKHE YMEHHS W HaBBIKM B 00JacTU
IUIAHUPOBAHUS, TIOJTOTOBKH, IPOBEJACHUS, aHATIM3a U MHTEPIpPETAIIUU (PU3NYECKOTO
HKCIIEPUMEHTA.

[Iporpamma naer oOy4arolmMMCsT BO3MOXHOCTb MPUOOPECTH MNPAKTHUYECKUI
OIBIT Pa0OTHI C JTA0OPATOPHBIM 00OPYAOBAHUEM, OBJIA/IETh KOHKPETHBIMU MPUEMAMHU
UCCIIEIOBATENbCKOM  JESATENBHOCTH  HAYMHAIOWIEro  (hU3MKa-3KCIIEPUMEHTATOPA,
chOopMHUPOBATh HABBIKK OI[E€HKH MOTPEIIHOCTEN Pe3ybTaTOB U3MEPEHUS (PU3UYECKHUX
BeanunH. Peanmuzanmst mporpamMMmbl  co3maeT  yciuoBHS s GOpPMHpPOBAHUS
y 00y4aroImuxcsi HECTaHIAPTHOTO KPEAaTUBHOTO MBIIIJICHHSI, COACHCTBYET Pa3BUTHIO
UHAUBUAYATbHOCTH — CYXICHHHM,  (OPMUPOBAHUIO  KYJIbTYpPhl  OOOCHOBAHHS
COOCTBEHHOI'O MHEHHUSI M CBOOO/IbI €r0 BBIPAKECHHUS .,

[IporpamMmma MoOXeT ObITH BOCTpeOOBaHa OOYYarOIIUMUCS, KOTOPHIE HMEIOT
MHTEpPEC U MOTUBALIMIO K YTIIYOJIEHHOMY U3yYEHUI0 (PU3UKU U MAaTEMATHKHU, TOTOBSITCS
K YYaCTHIO B OJIMMITMAaX IIKOJbHUKOB M0 (PU3UKE, B paMKaX KOTOPBIX MPEyCMOTPEH
MIPaKTUYECKUU TYDP.

[Iporpamma mnpecnenyetr He TOJILKO 0Opa3oBaTelbHbIe, HO U BOCIHUTATEIbHBIC
LEIH, IIOCKOJBKY COOTBETCTBYET UJEE SKOJOTM3alMd M UACE MNPUKIATHOU
HaIlPaBJIICHHOCTH, KOTOpbIE, B YHUCIE APYTUX HUJAEH, MOJOXKEHbl B OCHOBY Kypca

¢buzuku, nzydaemoro Ha crynean COO.

BapuaHThl peanu3anuu nporpaMMsbl U ¢GopMbl IPOBeIeHNs 3aHATHIH

Peanuzauust mnporpammbl IMpeAnosaracT COYETAHHWE Pa3IM4YHBIX  (opM
IpyHmnoBoid paboThl (CylmiaHue JEKUWW, TUCKYCCHS, MOHTaX SKCIEPUMEHTAIbHBIX
YCTaHOBOK, MPOBe/IeHNE (PU3UUYECKUX U3MEPEHUI TTOJT PYKOBOJCTBOM MPENOAABATENS )
U UWHIUBUIYATBbHON paboThl (BBIMOJHEHUE CAMOCTOSATENBbHBIX pPAadOT W padoT
MPaKTUKyMa, 00pabOTKa W HHTEpIpPETALMs PE3yJbTaTOB (PU3NUYECKUX H3MEPEHUH).
Hcnonb3oBanue Takux Gopm pabOThl TOMOTAET Pa3BUBATh y 00yHAIOIINXCS, C OJTHOM
CTOPOHBI, HaBBIKM BOCIPHUSATHS HOBOW HMH(OpPMAMK TpU Pa3IUYHBIX (PopMax
€e MoAayu, a C APYrol CTOPOHBI — AaKTUBHOCTb, CAMOCTOSTEIBHOCTh U TBOPYECKOE

Hadyasio. B menom peanu3anus AAHHOW NOPOrpaMMbl  JOJKHA  IOJOKUTEIBHO



CKa3bIBaThCsl KaK Ha AaKTyaJu3allMy 3HAHUM, YMEHUU W HABBIKOB O00YyYaroUIUXcs
B paMKax UX MpeanpodhecCuOHATIbHON TEXHOIOTUUECKON (MHKEHEPHOM ) MOJTOTOBKH,
TaK 1 Ha COUMAIbHOM (POPMUPOBAHHUH JINYHOCTH OO0 y4arOIIHUXCSI.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPELYCMOTPEHBI
Takue (HopMbl padoOT, Kak JIEKIIUH, CAMOCTOSITETIbHbIE pabOThl U PadOThI MPAKTUKYMA.
B Xxome camocTosiTeNbHBIX pabOT oOOydaromuecs MOoA KOHTPOJIEM IpernoaaBaTes
3aKPEIUISIIOT HOBBIE 3HAHUS, OTpabaThIBAIOT OIMPECIICHHbIE YMEHHUSI U HaBbIKU. PaboThI
NpakTUKyMa  MOApPa3yMEBAlOT  CaMOCTOSITENIbHOE  PEIICHHE  00y4aroluMHCS
HKCIIEPUMEHTAIbHBIX (PU3MUECKUX 337a4. Temaruka paboT MpaKTUKyMa W TOPSAOK
UX CJIEIOBaHUsI COOTBETCTBYIOT CTPYKTYpE TEMATUYECKOro TNIAaHUPOBaHUS (peepabHOM
paboueii mporpamMMsl 1o yueoHoMy nipeamery «Pusnkay (yriyOJeHHbINH YPOBEHbD).

[Iporpamma paccuMTaHa Ha peadu3alui0 B TEYEHUE JBYX JIET OOYy4EeHHs
B 10-11 xmaccax mpu MpOBEACHUM 3aHATUNH OAMH pa3 B Heaemo oobeMoMm 1 wac
kaxzaoe. [lo ycMOTpeHUIo y4yuTens MHOPSAOK CIIEIOBAaHUS 3aHATUH MOXKET OBITh
U3MEHEH, @ HEKOTOPBIE MOT'YT OBITh UCKITIOUCHBI.

JlomyckaeTcst peann3anys 4acTH NpOorpaMMbl B TEUEHHUE OJJHOTO y4eOHOro roja —
i oOydaromuxcst Tosnbko 10-ro mnu Tonpko 11-ro kiacca. OHaKo B 3TOM ciiydae
npu pabote ¢ obyuarommmucs 11-ro kiacca peKOMEHIYeTCsl HaYWHATh U3JI0KEHUE
y4eOHOro Marepuajia ¢ TMpPOBEACHUS 3aHSATHI, HaNpaBICHHBIX HA OCBOCHHUE
00y4YarOIIMMUCS OCHOBHBIX IIPUEMOB U METOJIOB 00pabOTKHU pe3yIbTaTOB (PU3NUECKUX
U3MEPEHU W OICHKHM morperHocted. s 3Toro pexomenayercs: 1) mpoBecTH
B kyacce 3aHatust No 1, No 3 u Ne 5 u3 mporpammer 10-ro kiacca; 2) 3a1ath Ha JOM
BbinosHeHue 3aaanuii Ne 2, Ne 4 u Ne 6 u3 nporpammsl 10-ro kiacca; 3) B JanbHeem
cienoBaTh nporpamme 11-ro kiacca, HCKJIIOYMB M3 HEE, [0 YCMOTPEHUIO YUHTEIH,
Kakue-mnoo Tpu 3anstus (Hampumep, Ne 16, Ne 17, No 18).

Bo3moxHO Takke ocBoeHHe o0ydaromumMucs 11-ro kinacca noaHoN IporpaMMbl
IIpU YCJIIOBUH MPOBEACHUS 3aHIATHH JBa pa3a B HEIEI0 00beMOM 2 yaca Kaxoe.

Psn pabGor mpakTukyma (Ha YCMOTPEHHE Y4YWUTENs) MOXKET OBbITh 3ajlaH
OoOy4JaImMUMCsl Ha JOM JUIsl CaMOCTOSITEJIbHOTO BBIMOJIHEHUS € MOCIEIYIOIIUM

KOHTPOJIEM U O0CYKJIEHUEM TOTYYEHHBIX PE3YJIbTATOB.

B3aunmocBs3hb ¢ ¢penepajibHOil padoueid MporpaMmMoil BOCIM TAHUS
[Iporpamma pa3zpaboTaHa ¢ y4eToM peKOMEHIanui ¢eaepanbHoil paboueit
MpOrpaMMbl BOCIIUTaHUS. B 4acTHOCTH, OHA YYHUTHIBAET TICUXOJIOTO-TIEIarOTHIECKUE

O0COOCHHOCTH COOTBETCTBYIOIICH BO3PACTHON KATETOPHH 00 yJarOIIHXCA.



[IporpaMmMa COOTBETCTBYET TaKHUM LEJIAM BOCIHUTAHUS OOy4aroummxcs,
KaK pa3BUTHUE JINYHOCTH, CO3JJaHUE YCIOBUM JUIsl CAMOOIIPEIEICHUS U COLUAIU3aINH.

[Iporpamma  cOIEHCTBYET pPEIICHUIO CIEAYIOIIMX 3aJad  BOCIHUTAHUSA
O0OyyarouMxcs: YyCBOEGHHE 3HAaHUN, HOPM, JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEH,
TpaJUIIHi, KOTOPBIC BHIPAOOTAIO pOCCHIICKOe 00111eCcTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOLIEHWH K OTUM HOpMaMm, IIEHHOCTSIM; MpPHOOpETEHHE
COOTBETCTBYIOIIETO ’TUM HOpMaM, IIEHHOCTSIM, TPAIULIMSM COIIMOKYJIBTYPHOTO OTIBITa
MOBEJICHUS, OOIIEHUS, MEKIMYHOCTHBIX M COIMANBHBIX OTHOIICHUH, MPUMEHEHUS
MOJIYUCHHBIX ~ 3HAHMM;  JOCTHXKEHHUE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOEHUS
o011eodpazoBarenbHOM MporpaMmel o gusnke B cootBercTBUU ¢ DT'OC COO.

[IporpamMma COOTBETCTBYET CJIEAYIOLIMM OCHOBHBIM HAIIPAaBJICHUSIM BOCITUTAHUSL.

1) TpynoBoe BOCHHMTAaHHUE — BOCHHTAHUE YBAXKEHHS K TPYLY, TPYIAIAMCA,
pesynpTaTaM Tpyda (CBOEro © JAPYruX JIIOJAEH), OpHUEHTalus Ha TPYAOBYIO
NESITENbHOCTD, MOJTy4eHUe npodeccun, JMYHOCTHOE CaMOBBIPaKEHHUE
B TPOAYKTHBHOM, HPABCTBEHHO JOCTOMHOM Tpyl€ B POCCHUHUCKOM OOIIECTBE,
JIOCTHKCHHE BBIJAIONINXCSA PE3yJbTaTOB B MPO(EeCCHOHATBLHON esTENbHOCTH.
[leneBbIMU OpUEHTHpAMH SIBISIOTCSA: (OPMUPOBAHUE OCO3HAHHOW TOTOBHOCTH
K MOJy4eHHIO TpodeccHoHanbHOro 00pa3oBaHUs, HEMPEPHLIBHOMY OOPa30BAHUIO
B TEUECHHE KU3HU KaK YCJIOBHUIO YCIEIHON MPOPECCHOHATLHON M OOIECTBEHHOMN
NEeSITeNbHOCTH; TOHUMAaHUE CHenuPuKyd camooOpa3oBaHusi M TPOGECCHOHATHHON
CaMOIOJITOTOBKA B HMH(OPMALIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTBHCS M TPYAUTHCA B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIA BBIOOP cCdepbl MNPOoPEecCHOHATHLHOW TPYIOBOM JESTEIBHOCTH
B POCCHICKOM OOITECTBE C YU4E€TOM JIMYHBIX JKU3HEHHBIX IUIAHOB, MIOTPEOHOCTEH CBOSH
ceMbH, 00IIIeCTBa.

2) DKOJOTrMYecKoe BOCTUTaHUE — (OPMUPOBAHUE HKOJOTUUECKON KYIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOr0 OTHOIICHUS K MPUPOJIE, OKPYXKAIOMIEH Cpele Ha OCHOBE
POCCHMCKHMX TPAAUIIMOHHBIX JIYXOBHBIX IIEHHOCTEH, HABBIKOB OXpaHbI, 3allUTHI,
BOCCTAHOBJICHUS TPUPOJIbL, OKpyKarouield cpenpl. LleneBbIM OpUEHTUPOM SBIISETCS
OCO3HaHME HEOOXOJMMOCTU NMPHUMEHEHHS 3HAHWS €CTECTBEHHBIX U COLMAJbHBIX HayK
JUIE  PasyMHOTro, OEpeJIMBOTO TMPHUPOAONOIb30BaHUS B OBITY, OOIIECTBEHHOM
NPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHKS — BOCIIMTAHHE CTPEMJICHUSI K TO3HAHUIO Ce0s

W JPYTUX JIOACH, TMpUPOJbI M 00IIecTBa, K TMOJYyYEeHUIO 3HAHWUN, KaueCTBEHHOTO



00pa30BaHUsl C YyYETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
IleneBbIMU OpHEHTHpPAMHU SBJISIOTCS: (OPMUPOBAHUE JIEATEIBHO BBIPAKEHHOIO
MO3HABATEJILHOTO HHTEpeca B 00JacTH (PU3MKKM C YyYEeTOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, AOCTHKEHUM; TOJyUeHHUE MPEICTABICHUN O COBPEMEHHON HAay4YHOU
KApTUHE MHpA, O JNOCTHKECHHUSX HAyKM U TEXHUKH, O 3HAYECHUM HAYKU B KU3HU
pPOCCUICKOro 00IIecTBa, 00ECIEYEHUH €ro 0e30MacCHOCTU; MPUOOPETEHNE HABBIKOB
KPUTUYECKOTO MBIIUICHUS, OIpPEAeNIeHUs] AOCTOBEPHOM Hay4yHOW HWHGOpMaLIUU
U KPUTHKMA AHTUHAYYHBIX MPEICTABICHUN; pPA3BUTUE M NPUMEHEHHE HAaBHIKOB
HAOJIO/ICHNS, HAKOIUIEHWS W CHUCTEMaTu3aluh (PAKTOB, OCMBICIEHUSI OIbITA

B CCTGCTBGHHO-HaquOﬁ obmacTu IIO3HaHHA, HCCHGﬂOB&TGHBCKOﬁ ACATCIIbHOCTH.

Oco0enHocTH padoTHI YYUTEJIS MO0 POrpaMme

[Ipn peanuzanmy JaHHOW MPOTPAMMBI 3ajada y4YUTENs] COCTOMT B TOM,
9TOOBI  CO37IaTh YCJOBUSA [IJI1 yCBOCHHS OOYYAIOIIMMUCS HOBBIX 3HAHUM,
NPUOOPETCHUsI WMH HOBBIX YMEHHW U 3aKPEIUICHUS HAaBBIKOB, HEOOXOIMMBIX
JUTSI TIPOBEACHUS (PM3MYECKUX SKCIIEPUMEHTOB 1 aHAJIM3a TOJYISHHBIX PE3YyIbTaTOB.

Jns pemieHus 2ToM 3amayd HEOOXOAMMO Hajduyue B KaOuHeTe (DU3MKHU
00Opy/mOBaHMs, KOMIUICKTYIOITUX ¥ PAcXOJHBIX MaTepuajioB, TPEOYIOMMXCS
JUTSI TIPOBEACHHUS CaMOCTOSTEIBHBIX paboT W pabor mnpakTukyma. [lepedeHb
npeayiaraeMpix  pabor  chopmupoBaH TakuMm  00pa3zoM, UTO  TOATOTOBKA
K UX TPOBEICHUIO HE JIOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyJHEHUUA —
BCE HEOOXOAUMOE IS PEaM3alfyl MPOTPaMMBbl, KaK MPaBUIIO, JTMOO HAXOIUTCS
B KaOuHeTe (PU3uKH, TMOO0 TOCTYITHO B IOBCETHEBHOM OBITOBOM OOMXOJIE.

[lepen HayasioM 3aHATUA  YYUTENIO PEKOMEHIYETCS CaMOCTOATEIbHO
BBITIOJTHUTh BCE TEOPETHUYECKUE 3aJaHMsl, CAMOCTOSITEIbHbIE pPabOThl U PpaldOTHI
MPAKTUKYMa, KOTOPBIE IOJKHBI OYIYT BBITOJIHATH 00yUYaroImuecs. ITO 1aCT YUUTEIIO
BO3MOXXHOCTh HE TOJIbKO BBIIBUTH BO3MOKHBIE TEXHUYECKHE MPOOIJIEMBI,
HO UM TIOJIYYUTh KOHTPOJBHBIE PE3YJbTAaThl MU3MEPEHHN U UX 00pabOTKH, KOTOpbIE
MOHAMOO0SATCS 1Ml JalbHEWIIEH TMPOBEPKU TMPABUIBLHOCTH BBITIOJHEHUS pPabOT
00 y4aroImuMucH.

[TockONbKY ONHMM W3 TJaBHBIX pE3yJbTATOB PabOTHl YUHUTENsS B pPaMKax
BHCYPOYHOU NIEATECITLHOCTH SBJISETCS JIMYHOCTHOE PA3BUTHE 00 YJAIOITUXCS, YIUTEITIO
PEKOMEHAYETCS TIPH TPOBEIACHUHM 3aHATHH IO MPOrpaMMe aKTHBHO YYacTBOBAThH
B JICATEIBHOCTH OOYyYalOIIUXCS, KOHTPOJUPOBATh XOJ  BBIMOJHEHUS HMH

HKCIIEPUMEHTAIBHOM PA0OThI, HAMpPABJIATH W KOPPEKTHUPOBATH UX ACHCTBUS,
7



CBOCBPEMECHHO  yKa3blBaTh HAa  OMMOKA W  HEJOYETHI,  IOJCKAa3bIBaTh
U JICMOHCTPUPOBATh TPABHIBHBIC CIOCOOBI BBITOJHECHHS MPAKTHYCCKOW pPabOTHI,
00CYXXJIaTh TIPUYMHBI ¥ BO3MOKHBIE TTOCIIEICTBHS TOMyCKaeMbIX OmmbOoKk. Bo BpeMs
3aHATUN HEOOXOAUMO  TMOJJAEPKUBATH T00poXxKeTaTeIbHYIO atMmocdepy
COTPYIHUYECTBA.

VYuurtenio ciaeayer  y4WUTHIBaTh, UYTO JIOTUKA OCBOEHHUS  IPOrPaMMBbI
MpearnoiaraeT Mocjie0BaTeIbHOE M3yYeHHWE MaTephaia — CHadajga oOydaromuecs
JOJIKHBI OCBOUTH 0a30BbIC MIPUEMBI U METObI IPOBEACHUS (U3UUECKUX U3MEPECHUM
1 00pabOTKM TOJy4aeMbIX PE3yJbTaTOB, & YK€ 3aT€M MPUMEHATh WX HA MPAKTUKE
M0 CXE€ME «OT MPOCTOrO0 K CIOKHOMY». [loTomMy mpumepHas cxema MpOBEISHUS
3aHSATHI 1O MPOTPAMME MOKET OBITh CIICYIOIIICH:

1) oOBsCHEHUE TEOPETUYECKOTO MaTepHalIa 1o TEME;

2) TMOATOTOBKA K BBIOJIHEHUIO CaMOCTOSITEIbHON pabOThl WU PabOoTHI
MPaKTUKyMa — OOCYXKJIEHHE 3aJlaHusl, YCTPONCTBA IKCIICPUMEHTAIHHOW YCTaHOBKH,
HEOOXOIMMOTO TEOPETUYECKOTO MaTepHaiia, NPHEMOB W METOJOB MPSIMBIX
HKCIIEPUMEHTATIBHBIX U3MEPEHHH, CITIOCOO0B X 00PAOOTKM M OIIEHKH MOTPEIIHOCTEMN
VU3MEpPEHU;

3) mpoBeaeHHE CaMOCTOSTEIHLHON pabOThI UM PAOOTHI PAKTUKYMa, KOHTPOJIb
MPABWJIBHOCTH MTPOBEICHUSI U3MEPEHUIA;

4) o0paboTka  IMOJYyYEHHBIX  OKCICPUMEHTAIbHBIX  JaHHBIX,  OICHKA
MOTPENTHOCTEH;

5) oOcyxkaeHHe pe3ysbTaToB OO0PaOOTKH TMONYYEHHBIX SKCIIEPUMEHTATbHBIX
JTAHHBIX U TIPOBEPKA WX MPABMIHHOCTH.

B ciyyae HeXBaTKu BpeMEHH Ha PeaJIM3aIlNIo B KJIacce MyHKTa 4 TaHHOW CXEMBbI
PEKOMEHIYETCSd  NPEeAJIOKUTh  OOYYAIOIIMMCSl  BBIOJIHUTH  COOTBETCTBYIOIIHE
JNENUCTBUSA JOMa, a IYHKT 5 peainu3oBaTb B Hayajle CIEAYIOUIEro 3aHATHS,
Ju00 TPOBECTH HEOOXOAMMBIE OOCYXIEHHUS C OOyYaroIIUMHCS B IOPSIKE

WHJIUBUIYaTbHON PabOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH
«OCHOBBI PUB3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKUN ITPODPUIID)»

10 KVIACC

3anstue 1. [lorpenmiHoCTH B 3KCIIEPUMEHTE

Jexyua «llorpemHocTH TpsIMBIX U3MepeHui». OOCyxkaaeTcss mpupoaa
BO3HUKHOBEHUS MOTPELUIHOCTEN, METOJIBI UX MUHUMU3AIMH U OLICHKH.

Jexkyua «llorpemiHOCTH KOCBEHHBIX HU3MepeHui». OO0CyxaaroTcs METObl
Y IIPUEMBI OLIEHKH IOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvsyemvie mamepuanvl. [4], qacts 1.

3ansTue 2. OneHKa NOrpenHocTel NPIMbIX M1 KOCBEHHBIX U3MepeHu i
Camocmoamenwvnan padooma «OleHKA TOTPENTHOCTEN KOCBEHHBIX U3MEPEHUIN

I10 pE3yJibTaTaM IIPAMBIX H3M€p€HHI>i».

3anaTne 3. Ycpennenue — m3mepenmii.  Ciay4yailHasi  NMOTPelIHOCTb.
Kunemarnyeckue usmMepeHus

Jexyuna «CiaydyaiiHple TOTPENTHOCTHY». B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
O0y4JarOIIMXCS U JOCTYIMHBIM 000pYI0BaHUEM MOXET OBITh IPOBEICHA OHA U3 JIBYX
paboT MpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPEIHIOI0 CKOPOCTh
JIBMDKEHUS 3EPHBIIIKA TIIeHA B OYTHIJIKE ¢ BOJOM.

Obopyoosanue. IlieHo, HamoOJMHEHHAas BOJOM IUIACTUKOBas  OyThLIKA
C OTpE3aHHbIM TOPJIBIIIKOM, CEKYHAOMED, JIMHEHKA.

Kpamkoe  onucanue pewenusa. IlpoBoguTcsi cepus  SKCHEPUMEHTOB
10 U3MEPEHUIO C IOMOLIBIO CEKYHAOMEPA BPEMEHU TPOX0XKICHUS 3€PHBIIIKOM IIIIEHA
B TOJIIE BOABl HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSHUS BAOJb BEPTHUKAIH.
Breruucnsiercst cpeaHee BpeMsi  JIBIKEHHUSI 3€peH. PaccuMThIBaeTcs  CpeaHss
YCTaHOBHUBIIIASICS CKOPOCTh 3TOrO JBHKEHUSA. OLIeHUBAETCS MOTPEITHOCTD.

Onucanue cxooiceli pabomvl NPAKMuKyma. BCEPOCCUUCKAs OJUMIIHMAAA

IITKOJILHUKOB 1O (pr3uKe, peruoHaabHbIi 3Tan 2023 r., 3agada «I[IImeHo u BSI3KOCTH

[9, 10].



Ilpakmukym Ne 2

3adanue. Cobepute yCTaHOBKY ISl 3allycKa IIapuKa B IOJET C HEKOTOpPOH
BBICOTHI C (DMKCHUPOBAHHON TOPU30HTAIBHOW HaudajdbHOW CKOpocThio. HcciemyiiTe
3aBUCUMOCTb BEPTUKAJIBHOW M TOPU3OHTAIBHOM KOOPAMHAT IIApUKAa IIPU IIOJIETE.
Onpenenure CKOPOCTh MIApUKa B Ha4YaJIe MOJIETA.

Obopyoosanue. CTallbHOM  INAPHUK, [YCKOBOE  YCTPOWCTBO  (OTPE3OK
ATIOMUHUEBOTO MpOo(uUisi, MarHUT HEOJMMOBBIM, JIBa CTAJbHBIX ILIAPHUKA), IITATHUB
C JIAMKOW U MYy(TOM, MAJIIPHBIN CKOTY, PyJIeTKa, KOMUpOBalbHas Oymara.

Kpamxkoe onucanue pewenus. OcylecTBiIsieTcss cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBoguTCst cepusi HKCIIEPUMEHTOB IO 3allyCKy IIAapuKa B IOJET M U3MEPEHUIO
KOOPJIMHAT Na/ICHUs lIapuKa OTHOCUTENIBHO TOUKU cOpoca. [1o nmonydeHHbIM TaHHBIM
paccUMTHIBAETCS HaYajdbHasl CKOPOCTH IOJIETA IAPHUKA.

Onucanue cxodxceii pabomvl HpaKMuKyma:. MEXKIyHAPOJIHAs OJIMMIIUaAa

110 dKcIepuMeHTanbHOU (usuke 2021 1., 3amava «[Tymka» [11].

3ansaTue 4. [Ipocreiilune reomerpuvyeckne u3MepeHHs

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOHM TOYHOCTBIO TOJIIMHY MPOBOJIOKH
Y BHEIIHUM AUaMETp UTJIbI, TUIOIIa1b HAPHUCOBAHHOM Ha JIucTe OyMaru purypsl, o0bem
opycka. O1ieHUTE MOTPEIIHOCTH.

Obopyoosanue. IlpoBonoka, Wria OT MmIpUIla (CO CTOYCHHBIM OCTPHEM),
n3o0paxkeHrne (GUrypbl CIOXXKHOM (GOpMBbI Ha pa3nMHOBAHHOW KBajapaTramu Oymare,
JIEPEBSHHBIN OpYCOK, JIMHENKA, IITAHT€HIIUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBoaaTcs M3MEpeHUs TOJIIUHBI IPOBOJIOKU
METOIOM psifoB. 1IpoBoaUTCS M3MepeHne nuaMeTpa UIJibl METOIOM ITPOKATHIBAHMS.
[IpoBoauTCS M3MepeHre Iomaan (PUrypbl METOIOM MOACYETA ILIOMIAIN MO KIETKaM
CeTKU W3BecTHOro mara. [IpoBoguTcs nsmepeHue rabaputoB Opycka M BBIYHCIICHUE
ero oOwpeMa. OueHUBaeTCsd MOIPEIIHOCTh HW3MEPEHHBIX BenuyuH. lIpoBoauTcs

IIPOBCPKA IPABUJIbHOCTH U3MCPCHUA JHUAMCTPA UIJIbI C IIOMOIIBIO INTAHI'CHIIUPKYJIA.

3ansitue 5. I'padukm 3KcnepuMeHTANBHBIX 3aBucuMmocrteil. I'paduueckas
00padoTKa JTaHHBIX
Jexkyua «Odopmnenne TpadUKOB HSKCHEPUMEHTAIBHBIX 3aBUCHMOCTEH.

['paduueckas 0O6paboTKa JaHHBIXY.
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OOcyxpaatoTcss OCHOBHbIE TpaBuia O(QOPMIIEHUS TIpapuKOB 3aBUCUMOCTEM
(U3HYECKUX BETMYUH APYT OT Jpyra.

Camocmosamenwvnaa padooma «lloctpoeHue rpadukoB B COOTBETCTBUU
C U3yYEHHBIMHU MTPABUJIAMU C UCIIOIb30BAHUEM FOTOBBIX TAOJMI C JAHHBIMU.

Hcnonvzyemvie mamepuanvl: METOAMYECKHE pekoMmeHaanuu LlenTpaibHOR
IPEIMETHO-METOUYECKOH KOMHUCCHUM IO OLICHMBAHHUIO OQoOpMIIeHUSI TIpaduKOB

Ha MPAKTHYECKUX TYypPax BCEPOCCUICKOM OJMMITHA/IBI IIIKOJIBHUKOB 10 (usnke [12].

3ansitue 6. O0OpadoTKa HeJMHEWHBIX 3aBHCHMOCTENH: JUHeapu3amus, MoacyYeT
IUIOIIAIU Mo TPadguKoM, MOCTPOEHUE KACATEIbHBIX K rpaguky

Jekyua «JluHeapuzanys SKCHEPUMEHTABHBIX 3aBUCUMOCTEN U JApyrue
rpadudeckue crmocoosl 00pabOTKH TaHHBIX.

OOcyxpnaercss  METOI  3aMEHbl  IMEPEMEHHBIX NpU  JIMHEAPU3ALMH
IKCIIEPUMEHTAIBHBIX 3aBUCHUMOCTEeH. OOcyxkmaeTcs (U3NUECKUN CMBICH TUIOMIATH

1o/ rpauKoM U YriioBOro Kos3@uiimeHTa KkacareabHON K rpaduky.

3anusatue 7. W3MepeHHe 3aBHCHMOCTH KOOPAMHATHI TIpPaHMUbl 00JaCTH
HAMOKAaHUsI OT BpeMeHU. JIuHeapu3auus 3aBUCUM OCTH

Ilpakmuxym

3aoanue. BoipexxbTe U3 OymMaxHou canderku geHTy AnuHon 30 ¢cM U IUpUHON
2-3 cm. OnycTuTte KoHel OyMa)kKHOH JICHTHI B BOJY M BKJIFOUHTE ceKyHoMep. M3yunTe
3aBUCUMOCTh KOOPAMHATHI TPaHUIIBl O0OJIACTH, MPOMMTABIICIHCS BOAOH, OT BPEMEHHU.
Omnpenenute XxapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynmomep, OyMakHble canderku, pysierka, gamka [lerpu.

Kpamxoe onucanue pewenus. CTaBUTCA ONBIT MO H3YYEHHUIO JIBUKEHUS
rpaHuIlbl HaMOKaHUs OymakHO# canderku. Vcmomb3yercs 3aMeHa MEpPeMEHHBIX
JUIA JIMHEapU3allid 3aBHUCHUMOCTH W TOCTPOEHHUS JHUHEWMHOro rpaduka, KOTOPBIN
BITOCJIEZICTBUHU TO3BOJISIET CYJIUTh O KOHKPETHOM XapaKTepe 3aBUCHMOCTH.

Onucanue cxooiceii pabomst npakmuxyma: [5], 3amaga Ne 32 «Hamokanwue

TKaHHN».

3ansaTue 8. U3yueHune ynpyroro rucrepe3uca
Ilpakmuxym
3adanue. 3akpenuTe ¢ MOMOIIbIO 3aKUMa IMHEHKY Ha ctoe. [IpoaeHbTe nyxKy

3aXMMa B KOJIBLIO OaHKOBCKOM PC3UHKHU. 3auenHTe KPIOYKOM AWMHAMOMCTpPa KOJIbBIIO
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pe3uHku. l3mepbTe 3aBUCHUMOCTH [IJIMHBI PE3UHKH OT PACTATHUBAIOIICH CHJIBI
pu Harpy3ke (pactsbkeHun) u pasrpyske. [Iposenute mamepenus ¢ marom B 0,5 H,
MIpU KaKJIOM U3MEpeHuu Jenaiite 3aiepkky B 30 c. [loctpoiite rpadux uamepeHHON
3aBHUCHUMOCTH, OmNMIIHTE €€ xapaktep. CrenaiTe MNPEANOIOXKEHHS O MPUYMHAX
Ha0Ir01aeMol 3aBUCUMOCTH. PaccunraiiTe, B Kakux mpeienax JeKUT KodPphUIueHT
YKECTKOCTH PE3MHOBOr0 KOJIbIla. Mcronmb3ys IMOJIydeHHBIC TaHHBIE, pPAacCUHTANTE,
KaKyH0 YHEPTHUIO MOTJIOTHIIA PE3UHKA 33 BPEMs ITPOBEACHUS U3MEPEHUH.

Obopyoosanue. Jlunelika, 3aKUM, JTUHAMOMETp C MpeaesioM udmepenuit 5 H,
PE3MHOBOE KOJIBIIO (pe3uHKa I O0aHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewierus. BHITIOTHSAETCS OMBIT TI0 U3YYCHHUIO 3aBUCUMOCTH
CHJIBI YIIPYTOCTH PE3WHOBOTO KOJIbIIA OT €T0 JJIMHBI IPU MOCTETICHHOM YBEIHYEHUHU
U TIPU TIOCTENICHHOM YMEHBIIICHUU pacTsATHBaromiei cwibl. Habmomaercs siBiaeHHe
yIIPYroro THUCTepe3uca. JIBe TMONydeHHbIE SKCIEPUMEHTAIBHBIC 3aBHCHMOCTH

HAHOCATCA Ha OAUH FpaCbI/IK. HpOBOI[I/ITCH AHaJIM3 IMOJYUYCHHBIX PC3YJILTATOB.

3anatue 9. HaxoxkaeHue wmacchl JMHEHKH M IINPUOA € TOMOIIBIO
YPABHOBEIIMBAHMS pblYyara

Ilpaxkmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MAaccCy IINPHULA U Maccy
JIMHEWKH.

Obopyoosanue. npui; o6bemom 20 M1, TUHEIKA, CTaKaH ¢ BOAOH.

Kpamxoe onucanue pewenusi. K KOHIly JMHEHKH, KOTOpas HCIHOJb3YyeTCS
B Ka4eCTBE phlyara, MoABEIIMBAETCS WIpUL. M3mMepsieTcs 3aBUCUMOCTb KOOPAHHATBI
TOYKH OIIOPbI YPAaBHOBEIIEHHOT'O pbluara oT 00bemMa Boibl B mmnpuiie. [1o momydeHHbIM
JAHHBIM OIPEAEIIIOTCS Macca IINPULA U Macca JTUHEUKH.

Onucanue cxoorceti pabomul NPaKMUKyma:. PETHOHANBHBIA 3Tall OJMMITAAIbI

um. J[x. K. Makcsema o ¢usuke, 2014 1., 8 kinacc, 3aqaua «HenecTpyKTHBHBIN aHAIIH3Y.

3ansaTue 10. U3mepenne kod(ppuunenTa IHepreTH4eCKNX MOTepb NMPHU OTCKOKE
LIAPUKA OT MOBEPXHOCTH

Ilpakmuxym

3adanue. llpoBenuTe UCCIENOBaHHE 3aBUCUMOCTH BBICOTBI OTCKOKA IIAPHKA
nocje COyAapeHHUsi C MOBEPXHOCTHIO CTOJNA OT BBICOTHI cOpoca. IlpoBenurte ombiT

JJB1 IBYX THIIOB HIAPHUKOB. OHpeI[eJ'II/ITe XapaKTCp 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk mjii HACTOJIBHOTO TEHHUCA, PE3UMHOBBIA IIAPUK
«IOMPBITYHY, PYJIETKA, MAJSIPHBINA CKOTY.

Kpamxoe onucanue pewenus. IIpoBOAUTCS OMNBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa WIapuKa IMOCJIE COYAApeHUsi C MOBEPXHOCTbIO TOPU30HTAIBHOIO CTOJA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. Mi3Mepenus mpoBOASTCS Ui ABYX THUIIOB IIAPUKOB.
J{nst pe3sHOBOro IMIapuKa 3aBUCHUMOCTDH SIBJISICTCSI MPSIMOM MPOMOPIIMOHATBHOCTHIO,
JUIS  [IapuKa OT HAaCTOJIbHONO TEHHHUCA 3aBHUCUMOCTh HE SIBJISETCS TaKOBOM.

OO6cyxaatoTcss BO3MOKHBIE MPUYUHBI IO YYEHHbBIX PE3YIbTaTOB.

3anstue 11. OnpeaesieHue TeMI10eMKOCTH TBEP0r0 Tejla

Ilpakmuxym

3aoanue. OnpenenuTe ¢ MAaKCUMAaIIbHOM TOYHOCTBIO TEIUIOEMKOCTh TPY3HUKA.

Obopyoosanue. I'py3uk maccoii 50 r, crakad oobemom 0,2 11 ¢ BOJ10M KOMHATHOM
TEMIEpaTypbl, €MKOCTb C TOpsYei BOJOM, JABa TEpPMOMETpa, CaI(ETKH, MOJHOC,
HUTB.

Kpamxoe onucanue pewrenus. IIpoBOIUTCS OMBIT IO H3MEPEHUIO TEIUIOEMKOCTH
Ipy3MKa METOAOM IIEpEHOCAa €ro M3 XOJOJHOM BOAbI B ropsdyw. OneHuBaercs
M3MEHEHHUE TeMIIepaTyphl XOJIOAHON BOJBI 32 CUET MONYUYCHHS] KOIMYECTBA TEIIIOTHI

OT rOpsSIYEro TPy3HKa.

3ansatue 12. M3mepeHue TeMmepaTrypbl PyK 3KCIEPHMMEHTATOPAa W JaBJICHHS,
KOTOpPOe MOI'YT CO31aTh €ro Jierkue

Ilpaxmukym

3a0anue. 1) Omnpenenute BHyTpeHHee cedeHue TpyOku. IlogcoenunmTe
K mmpuiry oobemMoM 20 M TpyOKy C MOMEIICHHOM B Hee Karuield BOIbL. 3aKMHTE
LIMNPHUILL B JAJ0HAX M HarpeBaiTe ero TakuM o0pa3oM B TeueHue 5 MuHyT. M3mepbTe
nepeMelleHne Kamm 1o Tpyoke. Mcmonp3ys momydeHHbIE JaHHBIE, OLEHUTE
TEMIIEpaTypy PyK dKcmepuMeHTatopa. 2) JloauTech, KOTJa MIPHIl CHOBA MPUMET
KOMHaTHYIO0 TemImepaTypy. BiayBas Bo3nyx B cBOOOAHBIN KOHEL TPyOKH, U3MEpPHTE
NEPEMEILECHNE KaIluId ITIPY MAaKCUMAJIbHOM JAaBJICHUH BO3/1yXa, CO3aBaEMOM Ha KOHLE
TpyOku. Micnonb3yst moyuyeHHbIE JaHHbIE, OLICHUTE 1aBJICHUE, KOTOPOE MOT'YT CO3JaTh
JIETKUE 3KCIIEPUMEHTATOPA.

Obopyoosanue. llnpun; oo6bemom 20 M1, TpyOka OT MH(PY3MOHHON CHUCTEMBI,

BOJIa, IMHEWKA, CEKYHIOMED.
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Kpamkoe onucanue pewenus. 1) K mmpuity oobemom 20 MIT TIOICOSTUHICTCS
TpyOKa ¢ MOMEIEeHHOM B Hee Karieit Bojwl. LImpuil HarpeBaeTcst pykaMu, u3MepsieTcs
nepeMelneHne Karam mno Tpyoke. Ha ocHOBe maHHBIX O cedyeHUU TPYOKH U oObeme
BO3/lyXa B IINIPHUIIE PACCUUTHIBACTCA TEMIlepaTypa pPyK OSKCIEpUMEHTaTopa.
2) Hcnonme3ysi Ty e YCTaHOBKY, OSKCIIEPUMEHTATOp CO3[aeT IaBJICHHE BHYTPH
cBOOOJHOrO KOHIa TpyOku. Kamms Boawl mepemeriaercss mo Tpyoke. Ha ocHoBe
TAHHBIX O €€ CMEIICHWU OIEHUBACTCS IaBJIEHHWE, KOTOPOE MOTYT CO37aTh JIETKHE
HKCIIEPUMEHTATOPA.

Onucanue cxoxceti pabomvr npakmuxyma: 1) 3aKIIOUUTEIBHBIA ATall

BCEPOCCUICKON OIMMMUA/Ibl MIKOJIBHUKOB, 2023 ., 10 knacc, 3agaya «HaceileHHbIi
nap», myHkT Ne 1 [13, 14].

3ansatue 13. DpdexTuBHbIH KOIPPUUHEHT KecTKOCTU cucTeMbl. OnpeneneHue
monyJisi FOHra npoBoJioku ¢ nomoubio peryara. OnpenesieHue npejaesa ynpyrou
nedgopmanumn

Ilpakmukym

3aoanue. OnpenenuTe ¢ MaKCUMaIbHOW TOYHOCTHIO MOyJIb KOHra mpoBOIOKH.

Obopyoosanue. lllTaTuB ¢ OByMs JallKaMH, MPOBOJIOKA, JIUHENKA JepeBsiHHAS
muHOM 50 oM, rpy3sl Maccoit o 50 T, ABa KaHIEMIPCKUX 3aKUMa.

Kpamkoe onucanue pewenus. JInHelika MOABEIIMBAECTCS HA MPOBOJIOKE Tak,
YTOOBI TIOYYUJICS CUIILHO HEPABHOILICUHM phryar. bikHuiA K TOUKe To/iBeca KOHeI]
TOPU30HTAJIIBHONW JIMHEWKHU OINHUPAETCA CHU3Y Ha JIANKy IratuBa. K npyromy KoHIy
JUHENKH NOJABEIMBAIOTCS Tpy3bl. M3Mmepsercss 3aBUCUMOCTb CMENIEHUS KOHIA
JIMHEWKH, K KOTOPOMY ITOABELIMBAIOTCSA TPY3bl, OT UX CyMMapHON maccel. Ha ocHOBe
MOJIYYCHHBIX JAHHBIX U T€OMETPUYECKHUX IMapaMEeTPOB YCTAHOBKH PACCUMUTHIBAETCS
Moxayib HOHra npoBOIOKH.

Onucanue cxooiceit pabomwl npaxmuxyma: [6], 3amaaa Ne 9.30.

3ansaTue 14. U3mepenue kod3(pPpunueHTa NOBEPXHOCTHOI 0 HATSKEHUS] METOIOM
OTPbIBA

Ipaxkmukym

3aoanue. llpunymaiiTe cnoco0 U3MEpEHUsi CHUJIIbI, KOTOPYIO Tpedyercs
OPUIIOKUTH K TPOBOJIOYHOM paMKe Ui TOro, 4TOObI OTOpBAaTh €€ OT MOBEPXHOCTU
Bonbl. IlpoBeauTe SKCHEPUMEHT W OUEHUTE KOIPPUIMEHT MOBEPXHOCTHOIO

HaTsAKCHUSA BOALI.
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Obopyoosanue. KioBeTa mupokas ¢ BOJOU, MPOBOJIOKA, BECHI, HUTb.

Kpamxoe onucanue pewenus. IIpoBOIUTCS OMBIT IO U3MEPEHUIO CUJIBI OTPHIBA
MIPOBOJIOYHOM paMKU OT TOBEPXHOCTH BOJBI MPU PA3IUYHBIX MEPUMETPaxX pPaMKH.
[TpoBoauTCs orieHKa KOd(hPUIHEHTa TOBEPXHOCTHOTO HATSKEHUS BOJIBI.

Onucanue cxooiceii pabomot npakmuxyma: [7], 3amaua Ne 331.

3ansitue 15. OmnpeaejieHue TOYKH POCbl. 3HAKOMCTBO € 3JIEKTPUYECKHM
KOH/JI€HCATOP OM

Ilpakmukym Ne 1

3aoanue. OueHnTe BIAXXHOCTh BO3/lyXa B KOMHATE.

Obopyoosanue. [Ipobupka cTeKIsTHHAS, MAJICHbKUE KYCOYKHU JIbJla, TEPMOMETD,
Ta0JIMIIa 3aBUCUMOCTH JIaBJICHUS HACHIIIICHHOTO IMapa BOJABI OT TEMIIEPATYpPHI.

Kpamxoe onucanue pewenus. B mpoObupky ¢ BOJOH MOCTENIEHHO J00aBISIOT
KYCOUKH JIbJ]a U JOXKUJAIOTCS MOMEHTA BBICTYILJICHUS Karelb pOChl HA MOBEPXHOCTH
npobupku. [lo MoJiydeHHBIM JAaHHBIM O TEMIIEPAType TOYKE POCHI C TOMOIIBIO
TaOJUIIBl 3aBUCUMOCTH JIaBJICHUS HACBIIIEHHOTO Iapa BOJbI OT TEMIIEpaTyphl
OTpeJesieTCsl OTHOCUTEIIbHAS BIQKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxooxceti pabomol npaxmuxyma:. [8], rnmaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpakmukym Ne 2

3aoanue. Omnpenenure ¢  MaKCUMQJIbHOM  TOYHOCTBIO  OTHOIICHHE
AIEKTPUUYECKUX EMKOCTEN BYX KOHJIEHCATOPOB.

Obopyoosanue. J1Ba  DJICKTPOJUTUUECKUX  KOHJEHCATOpa,  BOJBTMETD,
Oarapeiika, COeIMHUTENIbHbBIE IPOBO/A.

Kpamroe onucanue pewenus. 1IpoBOAUTCS ONBIT TO 3apsiiKe KOHJIEHCATOPA
OT JpYroro 3apaHee 3apsDKEHHOrO KoOHJeHcaropa. W3mepstorcs HanpshKeHHs
Ha KOHJEHCATOpaxX J0 W Mocie MoAKIoueHUl. OIeHUBAETCSI OTHOIIEHUE €MKOCTEHN
KOHJIEHCAaTOPOB.

Onucanue cxooiceti pabomwl npakmuxyma: [6], 3amaga Ne 10.22.

3anstue 16. U3yuenue npomecca pa3psiiku KOHIeHCATOPA

Ilpaxkmukym

3aoanue. VI3yante 3aBUCUMOCTh HANPSOKCHHSI Ha KOHACHCATOPE OT BPEMEHHU
npu ero paspsake. Onpeaenure eMKOCTh KOHICHCATOpa.

ObopyoosaHue. DNEKTPOTUTUICCKUN KOHJIEHCATOP, BOJBTMETp, OaTapeika,

CCKYHIOMCP, COCINHUTCIILHBLIC ITPOBO/IA.
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Kpamkoe onucanue pewenus. IlpoBoguTCsS U3MEPEHHE 3aBUCUMOCTH
HaMpsDKCHUST Ha paspspKaroiieMcsi KOHAEHcaTope OT BpeMeHM. JlemaeTrcst oleHka
€MKOCTH KOHJIeHcaTopa. B KkauecTBe COMpOTHBICHUS ISl Pa3psIKU KOHJIEHCATOpa
BBICTYIIAE€T BHYTPEHHEE COMPOTUBIICHUE BOJIHTMETPA.

Onucanue cxooiceti pabomsl npakmuxyma:. [5], 3amaua Ne 10 «M3ydyenue

ceeroguona» (gacte Ne 1).

3ansTue 17. Onpenesenue yaeJbHOr0 CONPOTUBJIEHNSI MATEPUAJIA NPOBOJIOKH

Ilpakmuxym

3adanue. Onpenenure yaenbHOE COMTPOTUBICHUE MTPOBOJIOKH.

Obopyoosanue. JIa mynbruMeTpa (B peXMME BOJBTMETpPA U aMmIiepMeTpa),
COCAMHHUTENbHBIC  MPOBOAA, OaTapeiika, oOpa3ipl  MPOBOJOKH, JIMHEHKA,
MHUKPOMETD.

Kpamxoe onucanue pewenus. Wccnemyemass TpPOBOJIOKA COCOUHSIETCS
MOCTIIOBAaTEIbHO C aMIIepMETPOM M TOJKItouaeTcss kK Oatapeiike. [lapammensHo
Y4aCTKY MPOBOJIOKH MOJKITIOYAETCS BOIBTMETP. M3 OTHOIIEHNS MOKa3aHui prOOpoB
pPacCYUTHIBACTCS COMPOTHBIICHUE yJYacTKa MPOBOJIOKH, MOCIE YeTO U3MEPSIIOTCS €ro
reoMeTpudecKkue pasMepsl. M3 TMOMydeHHBIX MaHHBIX OIPEIENAeTCS yIAeIbHOE
COMPOTHUBJICHUE MaTepuaa, U3 KOTOPOro U3roTOBJICHA ITPOBOJIOKA.

Onucanue cxooicei pabomwsl npaxmuxkyma. MeXIyHApOAHAs OJIUMITHAA

110 DKCIepuMeHTanbHOM du3uke 2022 1., 3a1a9a «Majioe COpOTUBIICHUECY.

3anaTne 18. HN3mepenue BOJIbT-aMIIEPHOM XapaKTePUCTUKHU
MOJIYIP OBOJHUKOBOI 0 THOA

Ipaxmukym

3aoanue. 3mepbTe 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOLIECTO 4Yepe3 WO,
OT TOJaBacMOro Ha HEro HampspkeHHs (B TIpsSAMOM W OOpaTHOM HaIpaBiICHUH).
[ToctpoiiTe rpaduk BOJIbT-aMIIEPHON XapaKTEPUCTUKU TUOA.

Obopyoosanue. BonbTMeTp, ammepMmeTp, COCIUHUTEIbHBIE  IPOBO/IA,
MOJIYIIPOBOHUKOBBIN MO/, MAaKETHAs TJIaTa, IEPEMEHHBINA Pe3UCTOp, OaTtapeika.

Kpamxkoe onucanue pewenus. IIpoBoaUTCS dKCIIEPUMEHT 110 3MepeHno BAX
JIMOJ1a B IPSIMOM M 0OpaTHOM HANpaBICHUU.

Onucanue cxoocei pabomer npakmuxyma: [8], rmaa Ne 4, maboparopHas

pabota Ne 9.
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11 KVIACC

3ansitue 1. OneHKa BeJIMYMHBI T'OPU3OHTAIBHOM COCTABJISAIOLIEl MArHUTHOM
HHIYKIMUHA MAarHUTHOT 0 MoJs 3eMJin

Ilpakmukym

3aoanue. OueHuTe MOIYJb TOPU3OHTAJIBLHOM COCTAaBIAIONIECH BEKTOpa
MarHUTHOW UHAYKIIUM MarHUTHOTO MOJIs 3eMJTH.

Obopyoosanue. Kommac, conenoun (auamerp 10 com, 150 BUTKOB),
nabopaTopHbINA OJIOK MUTAHUS, TPAHCTIOPTHD.

Kpamkoe onucanue pewenusi. IIpoBOIUTCS SKCHEPUMEHT MO ONPEAEICHUIO
MPOCTPAHCTBEHHON OPUEHTAIIMY BEKTOPA UHIYKIIUK MAarHUTHOTO MOJIsl, CO3/1aBA€MOr0
Ha OCH COJICHOW/Ia IIPU CYNEPNO3UIIMM MAarHUTHOTO TOJISI 3€MJIM 1 MAarHUTHOTO TOJIS
COJICHOW/Ia, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKax cosieHou 1a. [1o 3Toit 3aBucuMocTu
ONpenesieTcss MOAYJb TOPU30HTAIbHOM COCTABIIONIEH BEKTOpAa MArHUTHOM
WHJYKIMY MarHUTHOTO MOJISL 3EMJIH.

Onucanue cxoocei pabomor npakmuxyma: [8], rmaa Ne 4, maboparopHas
pabota Ne 12.

3ansaTne 2. H3mepeHue 3aBHCHMOCTH BeJMYMHBI MATHUTHOW WHIAYKIHHU
MArHUTHOI'O MOJISI MATHUTA OT PACCTOSIHUS

Ipaxkmukym

3aoanue. I3yanrte 3aBUCUMOCTh BEJTMUMHBI MATHUTHON WHAYKIIMH MAarHUTHOTO
MOJIsI MOCTOSTHHOI'O MarHhTa Ha €ro MpOJIOJbHONM OCH CUMMETPUU OT PACCTOSHHUS
MEXYy HEHTPOM MAarHuTa U TOYKOW U3MEPEHUN.

Obopyoosanue.  CmapTpoH ¢  TPEAYCTAaHOBICHHBIM  IIPOrPaMMHBIM
o0ecriedyeHUEM Ui U3MEpPEHUs BEJIMYMHBI MArHUTHOTO TIOJIS, LIMJIMHIPUYECKHUM
MAarHuT, JUHENKa, MASIPHBIA CKOTY.

Kpamroe onucanue pewenus. C NOMOIIBIO TaTYNKOB cMapTPoHA TPOBOTUTCS
NpsIMOE M3MEPEHHUE BEIMYMHBI MArHUTHOM WHIYKIMM MarHUTHOTO TOJIsI Ha OCH

MUJIMHAPHUYICCKOIO MarouTa B 3aBUCUMOCTH OT paCCTOSHUA 10 HETO.

3ansTue 3. Ha0aio1eHne MAarHUTHOT 0 THCTEpPe3HCa

Ipaxkmukym

3aoanue. HamortaiiTe HECKOJBKO BHUTKOB HW30JUPOBAHHOIO  IMPOBOJA
Ha [WJIMHIPUYECKYI0 YacTh JIanKW ImTaTuBa. llogHecuTe TOpel Janku OJM3KO

K IIOJIOKEHHUIO JIaTYMKAa MAarHuTHOTO TMoJiI MoOmiabHOro Ttenedona. Ilomaiite
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AIEKTPUYECKUI TOK B IMpoBoJ. M3MepbTe 3aBUCUMOCTh BEIMYMHBI HWHIYKIIHH
MarHUTHOTO MOJS Ha TOPIE JIAKKA OT CHJIBI MPOTEKAIOIIEero 4epe3 MPOBOJ TOKa.
Jns  »Toro BHavalle TOBBIMIANTE 3HAYEHUS] CWJIBI MPOTEKAIOIIETO  TOKa
JI0 MaKCUMaJIbHO BO3MOYKHOT'O 3HaY€HUS, & TOTOM IMOHMKANUTE 0 HYJICBOTO 3HAUEHUS.
3aTeM CMEHHUTE MOJIIPHOCTh MOJKIIOYEHUS HCTOYHHUKA TOKA W TOBTOPUTE OIIBIT.
[TocTpoiite rpaduk, OMUCHIBAIOIMIMK 3aBUCHUMOCTh BEIIMUMHBI MAarHUTHOW HHIYKITUU
Ha TOPIIE JIAMKU OT CHJIbI MMPOTEKAIOIIET0 Yepe3 MPOBOJ] TOKA.

Obopyoosanue.  CmapT@oH ¢  TPEAYCTAaHOBJICHHBIM  IPOrPaMMHBIM
00€CIeUeHUEM i1 U3MEPEHUS BEJIIMYMHBI MArHUTHOTO TMOJISl, IITAaTHB C JIBYMS
JafnKamMd, OJHA W3 KOTOPBIX JO/DKHA OBITh JKele3HOW (MM ApYyro >Keae3HbIH
CepACYHUK), JTa0OpaTOPHBIA HCTOYHUK MUTAHUS, OJHOXKWIBHBIA H30JMPOBAHHBIN
MPOBOJI, BBIICPKUBAIOIIUNA MAKCUMAJIbHBIA TOK JJAOOPATOPHOTO HMCTOYHHKA
MIUTaHUS.

Kpamkoe onucanue pewenus. Jlanka mraTuBa oOMAaThIBa€TCS HECKOJIBKUMU
BUTKaMH TOJICTOTO H30JMPOBaHHOro mpoBoja. C TmoMoIIb0  JabopaTOPHOIO
HMCTOYHMKA MUTAHUS Y€pe3 MPOBOJ MPOMYCKAETCs JIEKTpUUeCcKril Tok. CHavyanga TOK
MPONYCKAIOT B OJIHOM HAIPaBJICHUM C TOCTCIEHHBIM YBEIMYEHUEM CHJIBI TOKA
U ee  TOCNIENyIOIMM  yYMEHBIIEHHEM, T[OTOM  MPOUEAYPY  IMOBTOPSIOT
JUIS. TIPOTUBOIOJIOKHOTO HampaByieHus Toka. [lpu 3ToM wu3MmepsieTcs BeaudyuHa
WHJIYKIIMM MarHUTHOTO TOJIsi Ha TOPIE JIAKU IITaTUBa C MOMOIILI0 MOOHILHOIO
tenedoHa. CTpOUTCS 3aBUCUMOCTh BEIMYMHBI MHIYKIIMA MAarHUTHOTO MOJISL OT CHJIbI
MPOTEKAIOIIETO uepe3 MpoBojl Toka. OOCyx aaeTcsi MOMyYeHHBIH TpaduK U SBIICHUE

MAardivMTHOI'O rUCTCPE3UnCa.

3ansaTue 4. U3ydyeHue padoThl 3JIeKTPOABUTATEIA U AUHAMO-MAIIUHBI (4acThb 1)

Jekyua «INEKTpoIBUTATENb U 3JEKTporeHepaTopy». OOCyKaaeTcs UCTOpHUs
U300pETEHNsT  AJEKTPOJBUTATENI UM  COBEPUICHCTBOBAHMUS €r0  KOHCTPYKIIMH.
OnuceiBacTCsl BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJABHUIATeNsl M 3JIEKTPOreHepaTopa.

Pasz0Ouparorcsa TeopeTuuecKue 3a1a4u 1o JaHHOW TEME.

3anstue 5. U3ydyeHnune padoThl 3JIEKTPOABUTaTEA U JMHAMO-MAIIMHBI (YACTH 2)
Ilpakmuxym
3aoanue. 1) [poBenuTe cEpUIo SKCIICPUMEHTOB M U3MEPHTE 3aBUCHMOCTH CHJIBI
TOKa, BBIPA0ATHIBAEMON TE€HEPATOPOM, OT BETMYMHBI MOMEHTA CHJIbI, TIPHIIOKEHHOTO

K ero Bany. 2) [IpoBenuTe Ceprio SKCIIEPUMEHTOB M H3MEPHTE 3aBUCUMOCTD BETMYUHBI
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HalpsDKEHUs, TOJAHHOTO Ha JJIEKTPOABUIATENNb, OT YacTOThl €ro BpalllEHUA
Y MEXAHWYECKON HArpy3KH €ro Baja.

Obopyoosanue. DIEKTPUUECKUNA MOTOPYUK C PEIYKTOPOM, HAOOp TIpy30B,
peocTar, COeJUHUTENbHbIE TPOBOAA, 1a00paTOPHBIM HCTOUYHUK MTUTAHUS, MYIbTUMETP
(ammepmMeTp), CEKyHIOMED.

Kpamxoe onucanue pewsenus. IIpoBOISITCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbI TOKa, BbIpa0aThIBAEMOM TE€HEpAaTOpOM, OT BEIUYMHBI MOMEHTa CHIIBI,
NPUWIOXKEHHOTO0 K ero Baiy. [IpoBoAWTCS ONBIT MO HM3YYEHUIO CBS3M BEITUYUH
HampsDKeHUs, TOJAHHOTO Ha DJIEKTPOJABHUTATeNb, OT YacTOThl €ro BpalECHUS
Y MEXaHUYECKOW HArpy3Ku €ro Baja.

Onucanue cxoorcux pabom npaxkmuxyma:. 1) MexayHapoaHas OJMMIIHAAA
1o FKcrepuMeHTanbHoi gusuke 2018 r., 3amaua «MOTOPUUK C PEAYKTOPOMY, TTYHKTHI
NeNe 1-4; 2) MexnyHapoaHas OJMMITHAA IO YKCIepUMEHTaNbHON (usuke 2022 T.,
3agaya «PoHapb», NyHKThI NeNe 14,

3anaTne 6. M3yyeHme 3aBHCHMOCTH TepHOAa KoOJeOaHWIl JIMHEHKHU
HA HWIHHAPUYECKON NMOBEPXHOCTH OT Pajuyca ee KPpUBHU3HBI

Ilpakmuxym

3aoanue. OnpenenuTe xapakTep 3aBUCUMOCTH Iepuoaa KojieOaHUM JTMHEHKH,
MOJIO)KEHHOM Ha LWJIMHIPUYECKYIO TMOBEPXHOCTb, OT paJuyca KpPUBHU3HBI 3STOU
MOBEPXHOCTH.

Obopyoosanue. Habop MWIMHAPOB pa3HOro pajauyca (Hampumep, pa3indHbIe
HUIMHAPUYECKHUE COCY/IbI), TUHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. llpoBoauTcs cepus MNPSAMBIX H3MEPEHUM
3aBUCUMOCTU TE€pHOJa KOJICOAHWH JMHEWKH, MOJ0KEHHON Ha MHJIMHAPUIECKYIO
MTOBEPXHOCTh, OT PaJnyca KPUBU3HBI ITOW MOBEPXHOCTU. VCIOIB3YIOTCS METOIBI

JIMHCapU3alu 1 Fpa(i)I/ILIGCKOI“O dHaJIn3a SKCIICPUMCHTAJIbHBIX JTaHHbIX.

3ansaTtue /. M3yuyeHme 3aBHCHMOCTH AMILUIMTYAbI KOJe0aHMH NPY:KUHHOIO
MasiTHHUKA OT BpeMeHH

Ilpakmuxym

3aoanue. W3MepbTe 3aBUCUMOCTh AMIUIATYABI 3aTyXaroIIMX KoJeOaHUi
NPYKUHHOTO MasATHHKA OT BpemeHH. [IpoBepbTe rumnorezy o0 3KCIOHEHIUATbLHOM

XapakTepe MOJTy4YEHHON 3aBUCUMOCTH.

19



Obopyoosanue. llpyxuHa oT JuHaMOMeTpa ¢ mpeaesoM usmepenuit 1 H, rpys
maccoit 150 r, cekyHaoMmep, IITaTUB C JAKON U MypTOH, TUHEHKA.

Kpamkoe onucanue pewenus. 1IpoBOAUTCS HKCOEPUMEHT MO MPSIMOMY
M3MEPEHUI0 3aBUCHMOCTH AaMIUTUTYAbl 3aTyXaloluX KojeOaHUW MPYKUHHOTO
MassiTHUKa OT BpemeHu. Crtpoutrcs rpaduK HCCICIOBAHHOM 3aBUCUMOCTHU

B JIMHCAPHU30BaAaHHOM BH/C.

3ansTue 8. 3MepeHne aKTHBHOIO0 M PEAKTUBHOIO CONPOTUBJIEHHN KATyIIKH
HHAYKTHBHOCTH

Ilpaxmukym

3aoanue. Cobepute FMEKTPUUECKYIO LIEMb U3 MOCIEI0BATEIbHO COSTMHEHHBIX
pe3ucrTopa W KaTylIKM WHAYKTUBHOCTH. lIpoBeauTe wu3MepeHHE 3aBUCUMOCTH
HANpsDKEHHUST HA PE3UCTOPE OT YaCTOTHI ITOJABAEMOr0 Ha 3Ty LENb HAaNpPsHKEHUS.
IIo 1monyd4eHHBIM JaHHBIM ONPEAECIUTE AKTUBHOE COIPOTHUBIIEHUE U PEAKTHUBHOE
CONPOTHUBIICHUE KATYIIKA UHAYKTUBHOCTH. PaccunTaiTe MHAYKTUBHOCTh KATYIIIKHU.

Obopyoosanue. Karylmika HHIYKTUBHOCTH, PE3HCTOP C CONPOTUBIICHHEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBJICHUIO KATYIIKH WHIYKTUBHOCTHU, COSIUHUTEIHHBIC
MPOBO/Ia, TEHEPATOP HU3KOM YaCTOTHI, OCIMILIOrpad WM BOJIHTMETP MEPEMEHHOTO
HaIPSHKEHUS.

Kpamrxoe  onucanue  pewenusi.  CoOupaercsi  dJIEKTpUYECKas  LIETb
U3 TMOCJHENOBATENbHO COEAUHEHHBIX pE3UCTOPA W KATYIIKHM HWHIYKTUBHOCTH.
Ha o1y wnens mnopaercs mnepeMeHHOe HampsbkeHue. [IpoBoauTcss wu3MepeHue
3aBUCHMOCTH HANPSDKCHUS Ha PE3UCTOPE OT YacTOThl MOJAABa€MOro Ha ILElb
HanpspKeHHWs  (aMIUTMTya ~ HanpspDKeHUsT  Ha  BCEH  1LeMM  TOCTOSIHHA).
[To Hu3kouacTOTHOW oOMacTH rpaduka oImpenensieTcss aKTHBHOE COMPOTHUBICHUE
KaTYyIIKA MHAYKTUBHOCTH, I10 BBICOKOYACTOTHOM YaCTH ONPEAEIISICTCS UHAYKTUBHOCTD

KaTyIIKH.

3ansaTue 9. 3Byk. Ocumiiorpamma 3Byka. CriekTp 3Byka
Jexkyua «BBeneHne B dKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOASTCS OCHOBHBIE
nmoHATUS aKycTuku. OOCyXmaeTcs MexXaHWKa pPacIpOCTPAHCHHUS aKyCTHYECKHUX
koneOanuii. BBomurcs moHsITHE TOHAa ©W 00eproHa. OOCYXHAIOTCA METOMIbBI
WCCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. llpoBenwTe CcepHi0 JKCIIEPUMEHTOB 110 3allUCH  OCIHIIOTPAMM
U CIIEKTPOB TJACHBIX 3BYKOB OJHOM 4YacToTbl. OINHUIINUTE OCHOBHBIC OTIWYUS
B OCHIIJIJIOTpaMMax JUIsl pa3HbIX TJACHBIX 3ByKOB. OTBEThTE Ha BOIPOC, JOCTATOYHO
JIM 17151 OTTMCAHMS KaKOT0-JIMOO 3By4aHUs OJHOU JIUIIh CIEKTPOrpaMMbI?

Obopyoosanue. 1lepcoHaIbHBIA KOMIBIOTEP C MHUKPO(OOHOM WM CMapTPOH
C TIPEYCTAaHOBJICHHBIM IIPOT'PAMMHBIM O0CCIICUCHUEM.

Kpamkoe  onucanue pewenus. IlpoBoguTcsi cepusi SKCIEPUMEHTOB
M0 TMOJTYYEHUIO OCIIIOTPAMM U CIIEKTPOB TJACHBIX 3BYKOB OJHOW YacCTOTHI.
[IpoBOIUTCS CPAaBHUTENIBHBIN U KAYECTBEHHBIA AHAIU3 OCLHUJUIOTPAMM U CIIEKTPOB.

Onucanue cxooxceti pabomuvl npakmukyma. MexayHaponHas OJIMMIIMAAA
no skcnepuMeHTanbHOM ¢usuke 2017 r., 3amadya «AKYCTHUECKHE PE30HATOPBI,

yacth No 1.

3ansaTue 10. CTosiune MexaHn4yeCKUe BOJTHbBI

Jexkyua «Crossune MexaHHUUeCcKue BOMHBDY. OOCYX)IaeTcsi MEXaHWKa CTOSUMUX
BOJIH B OJHOMEpPHOUM cpejie. PaccmaTpuBaroTcsi mpuMepbl pa3audHBIX TPAaHUYHBIX
YCIIOBHU.

Ipaxkmukym

3aoanue. Tlonyiite B mpoOUpPKY Tak, 4TOOBI OHA Hauyaja 3BydaThb. [IpoBeaute
W3MEPEHHE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA U TIEPBOTO 00E€PTOHA BO3AYIITHOTO
cTOJI0a B MPOOUPKE OT BBICOTHI ATOrO cTOJI0A. JlJIsi M3MEHEHHUs AJIMHBI BO3AYLUTHOTO
CTOJ10a 3amoHsANTe MPOOUPKY BomoM. Ompenennure CKOPOCTh 3ByKa B BO3/IYXE.

Obopyoosanue: TlepcoHaNbHBI KOMIBIOTEP ¢ MUKPOPOHOM WM cMapT(oH
C MPEyCTaHOBJIEHHBIM MPOrPaMMHBIM OOECTICUeHHEM, TPOOUpPKa, BOJIa, JTMHEHKA.

Kpamxoe  onucanue pewenus. IlpoBoautcs  cepusi  SKCHEPUMEHTOB
M0 W3MEPEHHUIO0 aKyCTUYECKOTO CIIeKTpa 3BYYaHHS MPOOUPKH, BO3HHUKAIOIIETO
Ipy BAYBaHWHM B Hee Bo3myxa. CTpouTcs TMHEAPU30BaHHBIN TpadUK 3aBHCHMOCTH
4acTOTHl OCHOBHOTO TOHA W TIEPBOTO O0EpTOHa OT BBICOTHI BO3IYIIHOTO
croiba B mpoodupke. [lo MmonydeHHBIM JAHHBIM OMNPEIEISIETCS CKOPOCTh 3BYKa
B BO3/IYXE.

Onucanue cxooice pabomvl npakmukyma. MexayHapoaHas OJIMMITHAIA
no HJKcrepuMeHTanbHOM ¢u3uke 2017 T., 3amada «AKYCTHYECKHUE PE30HATOPBDY,

yacTh No 2.
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3ansaTue 11. U3mepenue nokasareJisi NpeJIOMJICHUS CTEKJIa

Ilpaxkmuxym Ne 1

3aoanue. Onpenenute NoKa3aTedb NPETOMIICHUS CTEKISTHHOM MIIACTUHBI.

Obopyodosanue. IlpenmeTHoe CTEKJI0, MUJUIMMETPOBKA, Jla3epHasl yKasKa,
JMHENKU, ITATUBBI C JTATKON U My(TO¥.

Kpamxoe  onucanue pewenusn. IlpoBoguTcs cepus  SKCHEPUMEHTOB
10 M3YYEHHUIO MEpEeHaIpaBJICHUs JIyda CBETa, MMaJalollero Ha OOKOBYIO MOBEPXHOCTD
MPEIMETHOIO CTEKJIA, B 3aBUCMMOCTH OT BBIOpDAHHOTO yriia najieHus. Beraucnsercs
MOKa3aTelb MPEJIOMIICHUS] MaTepralia IIaCTHUHBI.

Onucanue cxooiceil pabomvl npaxmuxkyma:. MexayHapoaHas OJIMMIIMALA
no skcnepuMeHTanbHOM ¢usuke 2021 r., 3amaya «OTpaxkeHue, NPEIOMIICHHE
Y IIPOITyCKaHuEe», MyHKT Ne 4.

Ipaxkmuxkym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaIbHOW TOYHOCTBIO MOKA3aTeNb MPEIOMIICHUS
Marepuaia IpU3Mbl.

Obopyoosanue. llpuzMa, nazepHasi yka3ka, TPaHCIOPTHUD, IITATHUBBI.

Kpamkxoe onucanue pewenus. 1IpoBoauTCd ONBIT 1O  U3MEPEHUIO
MUHHMAJIBHOTO YIJIa OTKJIOHEHHMs JIa3€pPHOrO Jyda TPEYroJbHOM PABHOCTOPOHHEH
npuzMoil. [lo mDonydyeHHOMY 3HAUEHHIO YyIJIa PACCUUTHIBAETCS IOKa3aTelb

IMPCIOMIICHUSA ITPHU3MBI.

3anstue 12. [loiHOe BHYyTpEeHHEE OTPaKeHUE

Jekyua «llpumenenue »>d¢exkra TMONMHOTO BHYTPEHHEIO  OTPaKCHUS
B um3MepeHusix». OOcyxnaercss 3¢G¢eKkT TMOIHOr0 BHYTPEHHETO OTpa)KEeHUSI.
OnuceBalOTCA TMPUEMBI MO HCIOJIB30BaHUI0 3TOro 3¢ddexkra mpu NpoBeneHUU
ONTUYECKUX U3MEPEHUM.

Ilpakmuxym

3adanue. Onpenenure noka3aTellb MPETOMIICHUST MaTepuasa MpU3MBbl.

Obopyoosanue. CTEKIsIHHAS IPU3Ma, JIa3epHas yKa3ka, JMHEHKa.

Kpamxoe onucanue pewenus. IlpoBoautcst oneiT nmo HabmoaeHuo 3ddexra
MOJIHOTO BHYTPEHHETO OTPaXKEHUSI CBETa, KOTOPBIM pacHpoCTpaHseTCs B IPHU3ME.
W3MepsaroTcss mapaMeTpbl, MpU KOTOpBIX jgocturaercs 3ddexrt. Beraucnsercs
MOKa3aTelb MPEJIOMIICHUS] MaTepHUalia IPU3MBI.

Onucanue cxooiceti pabomwsl npakmuxkyma. MexayHapoaHas OJIUMIIUaAa

10 DKcnepuMeHTanbHoi pusuke 2021 r., 3amada «lucnepcus», myHkT Ne 1 [16].
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3ansatue 13. IlpoBepka ¢opMyJibI TOHKOH JHMH3BI € TOMOIIBI) MeTOdA
napajijiaKca, NpUMMeHEeHHOr 0 AJIsl onpeieIeHUs MO0JI0KEeHUs U300p asKeHust

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PACCTOSTHUE
COOMpAIOIIIEH JINH3BI.

Obopyoosanue. Cobuparonias JIMH3a, ONTUYECKas CKaMbsl (JIWOO MepHasi JICHTa
Y KpeTJICHUE JTSI JIMH3bI), BE UTJIBI OT MITPUIIA (CO CTOYEHHBIM OCTPHEM ), TUTACTHIINH,
TOYEYHBIA UICTOYHUK CBETA.

Kpamxoe onucanue pewenus. O6Cyxnaercss M AeMOHCTpupyercss 3¢ ekt
napajiakca. M3ydeHHbI 3(QQEeKT HUCHOIb3yeTcs sl ONpEAeTeHHs MOJI0KESHUS
n300pakeHNsI UCTOYHHUKA CBETA C MAJIOW CBETUMOCTBIO, MOJYYEHHOIO C IOMOIIBIO
coouparomieil snuH3bl. [l0 HECKOJBKMM ONBITAM PACCUUTHIBACTCS (POKYCHOE

PaCCTOAHUC JINH3LI.

3anstue 14. U3Mepenne pOKYCHOro pacCTOSIHUS PacceuBaIoIeH JTUH3bI

Ipaxkmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PACCTOSTHUE
pPacCEenBarOIIEH JIMH3BI.

Obopyoosanue. PaccewBaromias JWH3a, coOUparomias JHWH3a, ONTHYECKas
CKaMbsl (JIMOO MepHas JIEHTa W KPEIUIeHWs NJsl JIMH3), JUCT KapTOHA, HOMXHUIIBI,
TOYCUHBIM UCTOUYHHK CBETA.

Kpamxoe onucanue pewenus. O6Cyxaat0Tcsi MpUeMbl U3MEPEHHsI (POKYCHOTO
paccTOsiHHsL ~ pacceuBarolled JIMH3bL.  [IpOBOAMTCA  ONBIT MO  NOJYYEHUIO
JEHUCTBUTENBHOTO N300PaKEHHSI B pACCENBAIOIIEH JTMH3E ITyTEM CO3aHMS C TOMOIIBIO
coOuparonieil  JUH3bI MHUMOTO HCTOYHUKA Ui  PAacCEUBAIOIICH  JIMH3BI.
Taxke NPOBOAMTCS OMBIT O HAOIIOJECHUIO PACXOSIIErocs CBETOBOrO MYyYKa,
00pa30BaHHOTO CBETOM, M3JYYCHHBIM TOUYEUHBIM MCTOYHUKOM U MPOILICIIINM
Yyepe3 pacCcerBaIOLIYIO JIMH3Y, HA KOTOpYyIO HakieeHa nuadparma. Ilo pesynbraram
MOJIYYCHHBIX HKCIIEPUMEHTOB PACCUUTHIBAECTCS ONTHYECKAsl CUJIa paccerBaroleit
JINH3BL.

Onucanue cxoocei pabomor npakmuxyma: [8], rmaa Ne 5, mabGoparopHas
pabora Ne 12.
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3ansitue 15. OnpenesieHue JJIMHBI BOJIHBI JIA3€PHOr0 M3JIYy4YeHHS C MOMOUIbIO
cxembl FOHra

Ilpakmuxym

3aoanue. llpuaymaiiTe 5SKCIEPUMEHTANBHYIO YCTAHOBKY, ITO3BOJISIONIYIO
HaOII0aTh HMHTEPPEPEHIIMOHHYI0 KAapTHHY OT CBETOBOrO M3JIYUYCHHS J1a3epa.
OmnpenenuTe ITUHY BOJHBI H3TYYCHUS JTa3ePHON yKa3KH.

Obopyoosanue. JlazepHas yka3ka, HUTKa, QoJibra, 0yJaBKu, SKpaH, pyJeTKa.

Kpamkxoe onucanue pewenus. JIByMs CBS3aHHBIMM HUTKOW OyinaBKamu
MIPOKAITLIBAIOTCS JBA OJM3KOPACIIOIIOKEHHBIX OTBEPCTHS B AIFOMUHHUEBOW MHUIIIEBON
donbre. IlonmydeHHble OTBEpPCTUSI OCBEIIAIOTCS Jla3epHBIM NydykoM. B mpomreniiem
cBeTe HabmoaaeTcs naTepdepeHronHas kaptuHa. [1o paccTosHUI0 MeX Ty MojlocaMu
HHTEep(EPEHIIMOHHOW KapTUHBI WU PACCTOSHHUIO MEXAY OTBEPCTUSAMHU B (HojbIe
PacCUUTHIBACTCS JIMHA BOJHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxooicell  pabomvl  NPAKMuKyma.  3aKIIOYUTENBHBIA  dTal
BCEPOCCUUCKON OMMITHa bl MKOIHHUKOB 1Mo ¢msuke 2000 ., 11 xmacc, 3agaga Neo 1.

3ansatue 16. M3ydyeHue cmekTpa cBeTa Pa3iUYHbIX HCTOYHHUKOB € MOMOUILIO
AU(PPAKLIMOHHON peleTKH

Ilpaxkmukym

3adanue. llpunymaiire, cobepure W ONMILIUTE SKCIEPUMEHTATBHYIO YCTaHOBKY,
MO3BOJISIFOLIYIO TIOJIYYUTh ONTUYECKUN CIIEKTP U3ITy4EHHsI CBETa PA3IMYHbBIX HCTOUHHUKOB.
[TpoBenuTe uccneaoBaHUE CIEKTPOB MPEAJIOKEHHBIX BAM HCTOYHUKOB CBETA.

Obopyoosanue. IudpakimonHas pemierka, (poHaps ¢ JaMIol HakKaJUBaHUS,
CBETOJIMOAHBIN (hOHAPD, Fra30pa3psiAHAs TAMIIOUKa, 9KpaH, AuadparmMa, MepHas JICHTa.

Kpamroe  onucanue pewenusi. IlpoBoauTcsi cepusi  AKCIEPUMEHTOB
no HaONMIOJCHUIO ONTHYECKHX CIEKTPOB HU3IMyYEHUS MCTOUYHHUKOB CBETa DPa3HOMN
npuposl. [IpoBoaUTCS CpaBHUTENBHBINA U KOJIWYECTBEHHBIN aHAJIN3 3THX CIEKTPOB.

Onucanue cxooiceri pabomwsl npakmuxkyma. MexayHapogHas OJIUMIIUaAa
1o sKcnepuMeHTanbHol dusnke 2018 1., 3amaya «CexTpy.

3anstue 17. UcciienoBanue 3aBUCMMOCTH HHTEHCUBHOCTH CBEeY€eHMsI CBETOAMOIA
OT CHJIBI NPOTEKAIOLIEr 0 Yepe3 Hero ToKa

Ilpaxkmukym

3aoanue. V3mepbTe 3aBUCUMOCTh WHTEHCHBHOCTH CBEUYEHHS CBETOIMOMA
OT CHJIbI TMPOTEKAIOUIEro uepe3 Hero Toka. Omnpenenure XapakTep HW3MEpPEHHOU

3aBHUCHUMOCTH.
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Obopyoosanue. CBeTonuoj, JIOKCMETp (WM CMapTPOH C JATYUKOM
OCBEILIEHHOCTH), JTa0OpaTOpHbIA OJoK muTaHus (WM JBe Oarapeiiku AA, peocrtaT
U MYJBTUMETP), COCIMHUTENILHBIE TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAHUTCS 3SKCHEPUMEHT IO MPSIMOMY
U3MEPEHHUIO 3aBUCHUMOCTH WHTEHCHUBHOCTH H3JIYYECHUS CBETOAMOJAA OT CHIIBI
MPOTEKAIOIIEr0 4epe3 Hero Toka. CTpouTcs rpaduk MOITYy4eHHOW 3aBUCUMOCTH.
OmnpenensieTcs: XapakTep 3aBUCUMOCTH.

3ansitue 18. HaOmonenue wuzduparejbHOCTH BHYTpPeHHero d¢orodddexra
K JJIMHE BOJIHBI CBeTa

Ilpakmuxym

3aoanue. Y CTAaHOBUTE JIBa CBETOAMO/IA IPYT HAMIPOTUB Apyra. 3yuunte siBlieHHE
BO3HUKHOBEHHUS (POTOTOKa B oOcCBemaeMoM cBetoguone. Jliast 3Toro wu3MmeppTe
3aBUCUMOCTb CHUJIBI (DOTOTOKA OT HANPsHKEHHUS Ha CBETOAMOJIC, BBIMOIHSIOIMIEM POJIb
HWCTOYHMKA cBeTa. IloBTOpUTE OMNBIT, MPUMEHSSI B KaueCTBE HCTOYHUKOB CBETa
CBETOJIUO/IbI, NAIOIIHE CBET C pPa3sHbIMHU JIMHAMU BOJH. OmpenenuTe yCIOBUS,
MIPU KOTOPBIX B OCBEIIIAEMOM CBETOMO/I€ BO3ZHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOJIMOAOB Pa3HBIX IIBETOB (KpacHBIC, 3CIICHBIC
Y CHUHHE), OJIOK MUTAaHUS CBETOAMOIa-OCBETUTENS, MYJIbTUMETP.

Kpamxoe onucanue pewenus. JIBa CBETOAMOJA YCTAaHABJIMBAOTCA HANPOTHUB
Ipyr apyra. Yepe3 oIMH CBETOAMOM MPOMYCKAETCS TOK OT MCTOYHHUKA MUTAHMSL.
N3ydyaercs siBIieHWE BO3HUKHOBEHHUsS (OTOTOKA BO BTOPOM  CBETOIHUOJE.
OOnapyxwuBaeTcs, 4TO0 (OTOTOK BO BTOPOM CBETOAMOAEC BO3ZHUKACT TOJIBKO
IPU OCBEIICHUU €r0 CBETOAMOAOM C JUIMHOW BOJIHBI, MEHBIICH WJIM PAaBHOW JJINHE
BOJIHBI, HA KOTOPYIO PACCUMUTAH OCBELIAEMBbIN CBETOAMO/I.

Onucanue cxooxceil pabomvl npakmuxyma. MexayHapoaHas OJUMIIHAaA

110 SKcrepuMeHTanbHoN rsuke 2020 1., 3amaya «Onronapay [17].
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUYHOM
AEATEJIBHOCTHU «OCHOBBI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKUN ITPODPUIID)»

JIMUYHOCTHBIE PE3YJIBTATbBI

B cghepe epasicoanckoeo eocnumanus:

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B MHTEpPECax I'PaKIaHCKOTO
oO11ecTBa, y4aCTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEIbHON OpraHu3allly;

YMEHHME B3aUMOJACHCTBOBATh C COLMAIBHBIMU HHCTHUTYTAMH B COOTBETCTBUH
¢ UX QYHKIUSIMU U Ha3HAYCHUEM.

B cgpepe nampuomuueckozo eocnumanus:

Cc(OPMUPOBAHHOCTH POCCUICKOIN IPa’kJaHCKON UIEHTUYHOCTH, IAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAApPCTBEHHBIM CHUMBOJAM, JOCTHKECHUAM
POCCUICKUX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKU.

B cghepe 0yxoeno-npascmeennozo ocnumanusi:

c()OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEICHHUS;

CIOCOOHOCTh ~ OLIGHHMBAaTh  CUTYalldi0 U [PUHUMATh  OCO3HAHHBIE
pELICHUsl, OPUEHTUPYICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U ILIEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOI O OYAYIIETO.

B cgpepe acmemuueckozo ocnumanus:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIIOYas dCTETUKY Hay4HOIO TBOPYECTBA,
npucyiero (pu3nYecKoi Hayke.

B cgpepe mpyoosoeco socnumanus:

UHTEpEC K pa3nuyHbiM  cepaM  MOpoPecCHOHANIBHON  AEATEIbHOCTH,
B TOM YHCIIC CBA3aHHBIM C (PU3MKON U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oyaymiel npoeccuu U pearTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIaHBI,

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa30BaHUIO U caMOOOpa30BaHMIO B 00JacTH
(U3HKY HA TPOTSKEHUN BCEU KU3HH.

B cghepe sxonoeuueckozo eocnumanusi:

C()OPMUPOBAHHOCTb 3KOJOTMYECKOM KYJIbTYPbl, OCO3HAaHUE TIJI00ATBLHOTO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE M OCYIIECTBJICHUE AECUCTBUM B OKPY’KAIOIIEH CPEJe HA OCHOBE
3HAHUS LEeJIed YCTONYNUBOIO Pa3BUTHS YEIIOBEUECTBA;

pPaCIIMPEHUE OMBITA JEATEILHOCTH dKOJIOTHUYECKON HANPABIEHHOCTH HA OCHOBE

MMEIOITUXCS 3HAHUH 110 (hU3HUKE.
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B cgepe yennocmu nayunozo noznanusi:

C(POPMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKH;

OCO3HAHME LIEHHOCTHM HAY4YHOW JESATEIBHOCTH, TOTOBHOCTH B IIpoLEcCE
U3Y4eHUs! (PU3HKU OCYLIECTBISATH MPOEKTHYIO M MCCIIENOBATENbCKYIO AESITEIIbHOCTh
WHJIUBUAYaIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YYeOHBIE 1eICTBUS:

Ba3oBble Jornueckue aeCTBUSA:

CaMOCTOSITEILHO dbopMynHrpoBaTh u aKTyaJIM3upoBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNsITh LEJIM JACATEIbHOCTH, 3aJaBaTh IApaMETPhl M KPUTEPUU UX
JIOCTHKCHMUS,;

BBISIBJIATH 3AKOHOMEPHOCTH U MTPOTHUBOPEUMS B pacCMaTpuBaEMbIX (PU3NUECKUX
SIBIICHUSIX

pa3pabaThIBaTh IJIaH pEHIeHUs] MPOOJEMBI C YYETOM aHaIu3a HMEIOITUXCS
MaTEepUAIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JECATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH Pa0OTY B YCIOBHUSX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATb KPECATUBHOC MBIIIIJICHUC IIPU PCIICHHUH JKU3HCHHBIX HpO6HeM.

ba3oBble ucciiegoBare1bCKue 1eMCTBUSA:

BJaJIETh HAay4YHOH TEPMHUHOJOTHEH, KIFOYEBBIMH TOHATHUSAMH W METOJaMHU
(bU3NYIECKOI HAYKH;

BJIQJICTh HABBIKAMU Yy4EOHO-HMCCIEAOBATEILCKOW M MPOSKTHOU NEATEILHOCTH
B 00nactu (PM3MKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEILHOMY TTOHCKY
METOJIOB pelIeHus] 3a7ad (U3MUECKOr0 COACpKAHUS, MPUMEHEHHUIO pPa3IMYHbIX
METO/IOB MTO3HAHUS;

BJIQJICTh  BHJAMHM  JICATCILHOCTH TI0  TOJYYCHUIO HOBOTO  3HAHUA,
€ro HMHTEPIPETAINK, MPEOoOpPa3OBaHUI0 W NPUMCEHEHHUIO B Pa3IUYHBIX YICOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3JJaHUU Y4E€OHBIX TTPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh  MIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a/ady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHs], HAXOIUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOMX

YTBEPKICHUH, 33/1aBaTh MAPAMETPbl U KPUTEPUU PEILICHUS;
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aHATM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3adaud  Pe3yJIbTaThl,
KPUTUYECKHA OIICHWBATh WX JIOCTOBEPHOCTH, NMPOTHO3WPOBATh M3MEHEHHWE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JeSITeTbHOCTH, B TOM YHCIIE TIPU U3yYeHUU (DU3HKY;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAaHWA 10 (QU3MKE B MPAKTHYECKYI0 00JacTh
KU3HEEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC UJICH, MPEJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTDb HpO6J’I€MBI " 3a1a4M, JOITYCKAarOIHEC aJIbTCPHATHBHBIC PCIICHUA.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABbIKAMHU IMOJydyeHUs HHGoOpMaluuu (U3NUECKOro CoJepKaHus
U3 HCTOYHUKOB DPA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIATH IIOMCK, aHAaJM3,
CUCTEMAaTU3allMi0 U HHTEPIpETalnIi0 HH(POPMAIMK Ppa3IMYHbIX BHUJIOB U (QOpM
IIPEACTABIICHNS;

OLIEHMBATh JIOCTOBEPHOCTh UHPOPMALUU;

UCIIOJIb30BaTh ~ CpeACTBA  HMH(POPMALMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJOTUH B PEHIEHUH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX W OpPraHU3alMOHHBIX
3a7a4 ¢ coOrofeHreM TpeOOBaHUI SPrOHOMHMKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHts, MPaBOBBIX M JTHUYECKUX HOPM, HOPM HH(POpPMaLMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PUBNYECKOTO COJIEP/KAHUS B Pa3IMUHbIX (hopMaTax ¢ yueToM
Ha3HaueHMs] MH(OpMALMU U LEJIEBOM ayIUTOpUH, BBIOMpas ONTHUMAJIbHYIO (hopMy
IIPEICTABIICHUS U BU3YAJIU3ALNH.

KoMMyHHKAaTHMBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JeCTBHSI:

OCYILECTBJISTH OOIEHNE BO BHEYPOUHOU JIEATCIILHOCTH;

pacIio3HaBaTh MPEITOCHUIKH KOH(PIUKTHBIX CUTYaIlMi U CMATYaTh KOH(JIUKTHI;

pa3BEepPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HCIIOJIB30BaHHUEM
SI3BIKOBBIX CPEIICTB;

MOHUMATh W WCIOJBh30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBHIyaJIbHOU
paboThI;

BbIOMpAaTh TEMaTHKY M METOJBI COBMECTHBIX JACHCTBHH C YYETOM OOIIMX

HHTCPECOB U BO3MOXKHOCTEH KaXJ0I0 4JICHA KOJIJICKTHUBA,
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MPUHUMATh 1EeH COBMECTHOMU NesITEebHOCTH, OpraHU30BBIBAThH
U KOOPJMHUPOBATH JIEUCTBUS MO €€ JOCTH)KEHHMIO: COCTaBISITh IUIAH JICUCTBHIA,
pacrupenensaTh POIM C YYETOM MHEHUW YYaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIaJIa M KaXKJIOTO YYaCTHUKA KOMaHbI B OOIIIHIA
PE3yJIBTAT I10 pa3padoTaHHBIM KPUTECPHUSIM;

mpenjaraTb HOBBIC TIPOCKTHI, OIICHWBATh HWJEH C TIO3UIMA HOBHU3HEI,
OPUTHHAILHOCTH, TIPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh  MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B PA3IMIHBIX

CUTyalludax, IPpOsABJIATb TBOPUYCCTBO U B006pa}KCHI/I€, OBITH NHHUIIUATUBHBIM.

PerynsiTuBHbBIE YyHHBEpPCAJIbHbIE Y4eOHbIE HeiiCTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO OCYHIECTBIISATh IO3HABATEIbHYIO JAESITENILHOCTh B 00JAacTH
(U3HKH, BBISABIATH TPOOJIEMBI, CTaBUTh U (DOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIFHO COCTABJIATD IJIaH PEIICHHUs PACUETHBIX M Ka4eCTBEHHBIX 3a/1a4,
IUTaH BBITIOMHEHHS] TPAKTHUYECKOM pabOoThl C YYEeTOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOYTCHUIT;

JlaBaTh OLEHKY HOBBIM CUTYAlUsIM;

pacIupATh paMKy y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JenaTh OCO3HAHHBIA BBIOOP, aprymMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

COcOOCTBOBATH (POPMHUPOBAHUIO U MIPOSBICHUIO SPYAUIIMU B 007aCcTH (DU3UKH,

MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBINA YPOBEHb.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CUTYyalUsM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIa/IETh HABBIKAMU [MO3HABATEJILHON pE(PIIEKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JIEWCTBUI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHUI;

UCIIOJIb30BaTh MPHUEMBI pe(IeKCUU ISl OLIEHKH CUTYallMH, BbIOOpa BEPHOTO
peleHus;

YMETh  OLEHHUBaTh PUCKM M  CBOEBPEMEHHO MPUHUMATh  PELICHUS
10 UX CHUKEHUIO;
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IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYIrMX NPU aHalIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IIPUHAMATh MOTHBBI W apryMEHTBl JPYIrMX IPU aHalIu3e pe3yJbTaToB
NEATEIIbHOCTH;

MpU3HABATh CBOE MPaBO U MPABO JAPYTHX HA OMIUOKH.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca oGydaroniuiics HAy4YnuTCs:

NOHUMATh 3HAUYEHHE OIMHUCATENbHOM, CHCTEMAaTU3UPYIOEel, 00BICHUTEIBLHOM
U TMPOrHOCTHYECKOM (PYHKUMNA (PU3NUECKOW TEOpUHM — MEXaHUKH, MOJEKYISpHOU
GU3MKM W TEPMOJMHAMUKH, poib (u3nueckoll Teopud B  (HOPMHPOBAHUU
IPECTaBICHUN 0 (PU3NUECKON KapTUHE MUPA;

pa3inyaTh YCJIOBUS NMPUMEHMMOCTH H3YYEHHBIX MoJeed (U3NUECKUX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyaTh  yclIOBHUS  (TpaHUIbl, O00JacTH) MPUMEHUMOCTH HM3YUYECHHBIX
($U3HYECKUX 3aKOHOB, MOHUMATh BCEOOLIMN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTH MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh W OOBACHATH MEXAHUYECKUE, TEIUIOBbIE, SJIEKTPUUYECKUE
IIPOLIECCHl M SIBJICHMSI, HWCIOJIb3ys] OCHOBHBIE ITOJIOKEHUS M 3aKOHbl MEXaHWKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU, MOJIEKYJSPHOM (U3UKK M TEPMOJIMHAMUKH,
ANEKTPOAVHAMUKH;

aHAJIM3UPOBATh U OOBSCHATH (PU3NYECKUE SBJICHUS, MCIONb3YsS OCHOBHBIE
HOJIOKEHUS U (PU3NYECKUE 3aKOHBI;

OIMCHIBaTh (PU3MUECKHE MPOLECCHl M SABJICHUS, HCIOB3Ys HEOO0XOAMMBbIE
BEJIMYMHBL;

OOBIICHATH OCOOEHHOCTH MPOTEKAHUS M3Y4aeMbIX (DU3MUECKUX SIBJICHMUIA;

MPOBOJIUTh HMCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIMYMHBI
OT JAPYrod C HCHOJIb30BAaHUEM IMPSAMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DPMKCHUPOBAaTh pE3yJbTaThbl MOJYYEHHOW 3aBUCHUMOCTH (PU3HYECKUX
BEJIMYUH B BUJIE TPAQUKOB C y4E€TOM aOCOIIOTHBIX MOTPEIIHOCTEN U3MEepeHuH, 1eaTh
BBIBOJIBI T10 PE3yJbTaTaM UCCIIEOBAHUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEJIMUYMH, MIPU ITOM BBIOMPATH
ONTUMAJIbHBIA METOJ] W3MEpPEHHUs, OLEHUBATh AaOCONIOTHBIE U OTHOCUTENbHbBIE

MOrp€uIHOCTH IMPAMBIX U KOCBCHHBIX HSMCPCHHﬁ;
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MPOBOAUTH ONBITHl MO MPOBEPKE NPEIIOKEHHON THUIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh  AKCHEPUMEHTAbHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
MOJIYYECHHBIE PE3YJIbTATHI U JIENIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOW TUIIOTE3bI;

coOmoiaTh MpaBuiia 0€30MacHOro Tpyda MpU IMPOBEIECHUU HCCIETOBAHUIMI
B paMKax  TMpakTUKymMa U y4eOHO-HCCIEAOBaTEIbCKOM  JesATeNIbHOCTU
C UCII0JIb30BAHUEM M3MEPHUTENBHBIX YCTPONCTB U JIA0OPATOPHOTO 000PYI0BaHUS;

periaTh pacueTHBIC 3a/1a4M C SIBHO 3aJaHHON W HESBHO 33JIaHHOU (PU3HYECKOI
MOJIEJIbIO: HAa OCHOBAaHWM AaHalIM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (QU3NUECKOUN
MOJIeSIM, OTBevarlleld TpeOOBaHMUSIM 3aJadyH, MPUMEHATh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYyJaThl (PU3MYECKMX TEOpPUH MpPU  HCIOJIb30BaHUU
MaTeMaTUYeCKNX METOJOB PpELIEHUs 3aJad, MPOBOJUTH pacyeTbl Ha OCHOBAHHUH
UMEIOIINXCS JIaHHBIX, AHAIW3UPOBATH PE3YJIBTATBl M KOPPEKTUPOBATH METOJIbI
PELICHHUS] C YYETOM IOTYYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHbIEC 3aJauM, TPeOyIolue MPUMEHEHUsI 3HaHUW U3 pa3HbIX
pa3znenoB Kypca (U3MKH, a TaKXe HHTErpallud 3HAHUM M3 JAPYruX IMpPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO LIEMOYKY PACCYXKIECHUI
C OIIOPOI Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SABIICHUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS! OCHOBHBIX ITPUHIIUIIOB
paboThl U3MEPUTEINIBHBIX PUOOPOB;

aHAJIM3UPOBATh W OLICHUBATh MOCJIEACTBUS OBITOBOM M MPOW3BOJCTBEHHOU
NeSTEeNbHOCTA 4YEeJIOBEKa, CBSA3aHHOW C (U3MYECKHMMHU MIpoleccaMHu, € MO3ULUN
HKOJIOTMYECKOU 0€e301acHOCTH, IIpEICTaBICHUI 0 palMOHAILHOM
IPUPOJONOJIB30BAHUU, @ TAKXKE Pa3yMHOM HCIOJB30BAHUHM JOCTH)KEHHN HAyKd
Y TEXHOJIOTHH JIJIs1 ajbHEHIIero pa3BUTHs YEJI0BEYECKOro O0IIeCTBa;

NPUMEHATh Pa3IMYHbIE CHOCOObI padoThl ¢ HHpOpMalHen (U3NIECKOro
COZEpKaHMUsI C MCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM MCIIOJIb30BaTh COBPEMEHHBbIE MH(OPMALIMOHHBIE TEXHOJIOTUH IS ITOMCKA,
nepepaboTKM U TNpeAbsSBICHUS Y4eOHOW M HAyYHO-TIONMYJISIPHOW HH(pOpMalMH,
CTPYKTYPUPOBAaHUS W HMHTEpPIpETAUU HHPOPMALUHU, MOTYYEHHOM W3 pa3IU4HBIX
MCTOYHHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOJYy4YaeMYI0 MH()OpPMALMIO U OLIEHUBATh
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHWM, TaK U Ha OCHOBE aHAIN3a
MCTOYHHKA MH(OPMALINH;

IIPOSIBIISATh OPraHU3alMOHHBIE W MO3HABATEIbHBIE YMEHHSI CaMOCTOSITEILHOIO
OpUOOpETeHHs] HOBBIX 3HAHUI B MPOLIECCE BBIMOJHEHHS] MPOEKTHBIX U y4eOHO-

HCCICO0OBATCIIbCKUX pa60T;
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paboTaTh B IPyIMIE C HCIIOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIEH;
OpOSIBSITH  MOTHBAaLMIO K Oyaymied npoecCHOHaNbHOM —J1€ATEIbHOCTH

I10 CIICOUAJIBHOCTAM (bI/ISHKO-TGXHHIIeCKOFO HpO(l)I/IJIH.

K xonny 11 knacca oGydaroniuiics Hay4YuTCs:

MOHUMATh POJib (U3UKKA B IKOHOMHUYECKOM, TEXHOJOTUYECKOH, COIMaIbHOM
U 3TUYECKOH cepax AesITeTbHOCTH YEeJIOBEKa, POJb U MECTO (PU3UKHU B COBPEMEHHOM
HAyYyHOW KapTHHE MHpa, 3HAYEHUE OMNHUCATeIbHOW, CHCTEMaTU3UPYIOIIEH,
OOBSICHUTEIbHOW M TNPOTHOCTUYECKOW (YHKIUN (PU3UYECKOW TEOpUH, poJib
¢buznyeckoil Teopuu B GOPMUPOBAHUH MIPEICTABICHUN O (PU3NUECKON KapTHHE MHPA,
MECTO (PU3NYECKOW KapTHUHBI MHUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABIECHUI O IPUPOJIE;

pa3nuyaTh YCIOBUS NMPUMEHHUMOCTH M3yYCHHBIX MoJeNed (U3HUECKUX Tel
U TIPOLIECCOB (SIBJICHUI);

pa3nuyarh yciaoBusl (TpaHMIbI, 00JacTH) MNPUMEHUMOCTH H3YYEHHBIX
¢u3nYecKuX 3aKOHOB, IIOHMMAaTh BCEOOLIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB
¥ OTPaHUYCHHOCTH MCIIOIb30BAHMSI YaCTHBIX 3aKOHOB;

aHAJIM3UPOBAaTh U OOBSICHATH DSJIECKTPOMAarHUTHBIE, KBAHTOBBIE IPOLIECCHI
U SIBJICHHUSA, UCIHOJb3yd OCHOBHBIE TMIOJIOKEHHUS W 3aKOHBI AJIEKTPOJUHAMUKU
Y KBaHTOBOM (DU3HKH;

OIMCHIBATh U3y4CHHBIC (U3NUECKUE TIPOIIECCHI U SIBICHUS;

OOBICHATH OCOOEHHOCTH MPOTEKAHUS N3YYECHHBIX (DU3MUECKUX SIBICHUM;

OPOBOJIUTh  HCCIENOBaHHE  3aBUCHMOCTEU ¢u3nyecKux  BEJIMYUH
C HCIOJb30BAHUEM MPSAMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKcHpoBaTh pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUJIE
rpaduKOB C Y4e€TOM aOCOJIOTHBIX MOTPEIIHOCTeH HW3MEpPEHHH, JelaTh BBIBOBI
10 pe3yJibTaTaM UCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEPEHMSI (PU3MUECKUX BEJIMYUH, IIPU ITOM BBIOMPATH
ONTUMAJbHBIA METOJl W3MEPEHHsI, OIEHUBAaTh AaOCONOTHBIE U OTHOCHUTEIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX N3MEPEHU;

IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bl: IUIAHUPOBATh
OKCIIEPUMEHT, CcOOMpaThb  AKCIEPUMEHTAJbHYI0  YCTAaHOBKY, aHaJU3UPOBATH

MOJIYUYCHHBIC PE3YJIbTAThl U ACJIaTh BBIBOJ O CTATYCC HpCIIJ'IO)KCHHOﬁ THUITOTE3HI,
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coOioiaTh MpaBuiia 0€30IacHOr0 Tpyda MpU MPOBEIECHUU HCCIEIOBAHUIMA
B paMKax  MpakTHKymMa W  Y4eOHO-HCCIIEIOBAaTEIbCKOW  JEATEIbHOCTU
C UCII0JIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U Ja00paTOPHOro 00OpYyIOBaHMUS;

peniaTh pacueTHBIC 3a/1a4M C SBHO 3aJaHHON M HESIBHO 3aJlaHHOM (pU3HYECKOMN
MOJIENbIO;

peliaTth KaueCTBEHHBIC 3a7jauM, TpeOyIolue MPUMEHEHUsI 3HaHUWU W3 Pa3HbIX
pa3fenoB Kypca (QU3MKH, a TakKe HHTETpalliy 3HAHWK W3 JPYTHX MPEeIMETOB
€CTeCTBEHHO-HAY4YHOTO IHMKJIA: BBICTPAaWBaTh JIOTUYECKYIO IEMOYKY PacCy>KIECHUMN
C OIOpPOM HA U3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBICHMUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB
paboThl U3MEPUTETLHBIX TPUOOPOB;

aHAJM3MPOBATh M OICHUBATH IMOCIEACTBHUS OBITOBOW W MPOU3BOJCTBEHHOU
JESITEIbHOCTA YEJIOBEKAa, CBSI3aHHOM C (PU3MYECKUMH MPOILIECCaMU, C TO3ULUN
IKOJIOTUYECKON 0€30MacHOCTH, NpeCTaBICHUN 0 parroHaIbHOM
PUPOJIOTIONH30BAHUH, & TaKKE€ pPasyMHOM HCIOIB30BAaHUHM JIOCTHKEHUN HAYKU
Y TEXHOJIOTHH JIJIs 1ajibHEHILIEro pa3BUTHs YEJI0OBEYECKOro O0IIECTBa;

MPUMEHSTh Ppa3IMyHble CHOCOObI PadOThl ¢ HH(OpMaruenn GU3NIECKoro
COZIepKaHMsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTH,
IIPU 3TOM MCIIOJIb30BaTh COBPEMEHHBIE MH(DOPMALMOHHBIE TEXHOJIOTUH IS MTOMCKA,
nepepaboTKu M TPEIbsABICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHOM HHGOpMalUH,
CTPYKTYPUPOBAaHUS M WHTEpIpETallid HH()OpPMALUU, TONYYSHHOW W3 Pa3IHMUHBIX
UCTOYHUKOB, KPUTHUECKH aHATU3WPOBAThH MONTYIaeMyl0 HHPOPMAIIUIO M OLIEHUBATh
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHWM, TaK M Ha OCHOBE aHAIM3a
UCTOYHHUKA UHOPMAIIIH;

NPOSIBJISITh OPraHU3AIMOHHBIE M MO3HABATENbHBIE YMEHUS CAMOCTOSITETLHOTO
npUOOpETeHHs] HOBBIX 3HAHUN B TIPOIECCE BBHIMOJHEHHUS MPOCKTHBIX M yueOHO-
UCCIIeI0OBATENbCKUX PadoT;

paloTath B IpyMIie ¢ UCIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH;

OpOSIBISITH  MOTHBALMIO K Oyaymied npoecCHOHaNbHOM —J1€ATEIbHOCTH

I10 CIICOUAJIBHOCTAM (bI/ISHKO-TGXHI/IIIeCKOFO HpO(l)I/IJIH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N Haunmenosanue
B Pa3/IENIoB U TEM
/1

y4eOHOr o mpeMeTa
Pa3zgen 1. Mexanunka
1.1 Tlorpemnoctu
B DKCIICPUMCHTE

(JIeximst)

KomuuectBo

qaCcoOB

[IporpammHoe copepxaHue

DKCIIEpUMEHT U TEOPHS B IIPOIIECCe

no3Hanus npupoasl. Habmoaenue

H 3KCIICPUMCHT B (bHSI/IKe.

CriocoObI n3MepeHust (U3NIECKUX

BEJIMYWH (aHAJIOTOBBIC U IU(POBHIC

U3MEpPUTEIbHBIC TPUOOPHI,
KOMITbIOTEPHBIE JaTYUKOBbBIC
CUCTEMBI).

[lorpemuocTn n3MepeHnit

(bu3uYeCKrX BeIMUUH (a0COMIOTHAS

1 OTHOCHUTEIIbHAS).
I'mnore3a. @u3nyecKkui 3aK0H,

I'paHHIbI €TO0 IIPUMCHHUMOCTH

XapakTepuCTHKA IEITEIIbHOCTH

o0 ydJarommxcs

Onepuposamo NOHAMUAMU
HaOJIOICHNE, SKCTICPUMEHT, TUITOTE3a,
Teopus, pusndeckas BeITuInHa,
(bu3HYeCKU 3aKOH, U3MEPUTEITHHBIN
npuodop, U3MEPEHHE, pe3yIbTaT
M3MEpEHUs, 1ICHA JIETCHUS Kbl
pubdopa, MOrpenTtHOCTh U3MEPEHUSI.
Ilpusooumuv npumepv HaOIIOICHUS,
AKCIIEPUMEHTA, TUTIOTE3bI, TECOPUH,
(hU3UYECKUX BEIMUUH, (PU3UIECKUX
3aKOHOB, H3MEPUTEIBHBIX TPHOOPOB.
Onpedenamp 1IEHY JIeTICHUS TITKAJIbI
npudopa, abCONIOTHYIO MOTPEIIHOCTh
MIPSIMOTO U3MEPEHUSI.
3namo GOpMyITBI 7151 OLIEHKH
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1.2

Ouenka norpentHocTen
MPSIMBIX ¥ KOCBEHHBIX
M3MEpPEHUN
(camocTosTeIbHAS

pabora)

OnpeneneHue NorpeHocTen
OPSIMBIX U3MEPEHUH 10 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUN.
[TpreMsbI OlleHKH MOTPELTHOCTEH

KOCBEHHBIX U3MEPEHUN

OTHOCHTEJIBHOU IOTPEITHOCTH
KOCBEHHOI'0 U3MEPEHHUSI, IPaBUiia
OKpYTJIeHUS a0COTFOTHBIX
MOIPEIIHOCTEN, BEIPAXKEHUE
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN

B [IPOLIEHTAX

Onepuposame noOHAMUAMU..
aOCONIOTHAs TOTPELIHOCTD U3MEPEHHS,
OTHOCHUTEIbHAS IOTPEIHOCTh
M3MEpPEHUS.

IIpusooums npumeps IPIMbIX

Y KOCBEHHBIX U3MEPEHUN.
Onpeodensimsb MOTPEIIHOCTU MPSIMBIX
U3MEpPEHUN.

Hcnonvzosams METON TPAHULL

JUTSL OUEHKH a0COIFOTHOW MOIPENIHOCTH
MPSIMOr0 U3MEPEHUS, TPaBUIIA
OKpyrJieHus a0COMIOTHBIX
MOrpeIIHOCTEN, (POPMYIIBI IS OLEHKU
OTHOCHUTEJIBHOW MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHHUS.

Ymemwv okpyrisiTh aOCONOTHBIE
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MOTPEIIHOCTH, BBIPAXKaTh
OTHOCHUTENIbHBIE TOTPEITHOCTH
B [TPOLICHTAX.

Pewamos 3anaun Ha OLICHKY

OTHOCHUTCJIIBHBIX HOFpeIHHOCTeﬁ

1.3.1 Vcpennenue 1 [IpuGopHbIE MOTPEIIHOCTH, Onepuposamsv NOHAMUAMU
n3Mmepenuid. CiydaiiHast CIIy4alHBIE U CUCTEMATUYECKHE npuOOpHasi MOTPEHIHOCTD, ClIydaiHas
ITOTPELIHOCTh MIOTPELIHOCTH ITOTPEIIHOCTD, CUCTEMATHYECKAs
(IpaKTUKYM ) MOrPEIIHOCTD, CPETHEE 3HAUEHUE.

1Ipueooums npumepwvi IPUOOPHOU,
CIIy4allHOM U CUCTEMATHUYECKOU
MOTPEIIHOCTH.

Onpeoensimb SKCIEPUMEHTAIILHO HA0OP
3Ha4YCHUN (PU3NUECKON BEITMUNHBI

[IPU IPOBEICHUU HECKOJIbKUX
HE3aBUCHUMBIX U3MEPEHUMN.
HUcnonvsosams GopMyIbl AJis CPETHETO
apu(PMETUIECKOTO HECKOIbKUX YHUCEI,
IUTSL OLEHKH a0COFOTHOW MOIPETHOCTH
3Ha4YCHUS (PU3NUECKON BEIUYUHBI,
OLICHEHHOTO KaK CpeaHee

apudmeTndeckoe Habopa ee 3HAUCHUM.
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1.3.2 Kunemaruueckue
WU3MEPEHUS TaTbHOCTH
oJIeTa, pacueT

Ha4yaJbHOM CKOPOCTH

(MpaKkTHKYM)

[lepemenienne, CKOPOCTh

U YCKOPEHUE MaTEPUAILHON TOYKH,
UX MPOEKIUN Ha OCH CHCTEMBI
koopauHat. ClIoKeHue
MEPEMENIEHUN U CI0KECHUE
CKOpocTe. J[BruxkeHune Tena,
OpOILIEHHOT 0 MO/ YTJIOM

K TOPU30HTY. 3aBUCUMOCTh

Oyenusams 3HAYCHNUE U3MEPSIEMON
(U3HYECKON BETMIMHBI KaK CPETHEE
aprudMeTHIeCKOe Habopa ee 3HAaUCHUH,
MOJIYYCHHBIX TMPU TTPOBEICHUU
HECKOJIBKUX HE3aBUCHUMBIX U3MEPEHU,
a0CONIOTHYIO M OTHOCUTENBHYIO
MOrPEIIHOCTh 3HAYEHHUS 3TOU
(U3UYECKON BEIIMYNHBI.
Yemanasnueams 63aumocessu

MEX/Ty OLICHKOM 3HaYeHUsT (PU3NIECKOM
BEJIMYMHBI, OMPEIEIISIEMON

0 pe3yJbTaTaM HECKOJIbKUX
HE3aBHCHUMBIX U3MEPEHUM, U CPETHUM
apuPMETUIECKUM HECKOJIBLKUX YUCEI
Onepuposamb NOHAMUAMU:

CKOpPOCTb, YCKOPEHUE, CBOOOTHOE
najieHue, JalbHOCTh TMOJIETa,
a0CONIOTHAs MTOTPENIHOCTD U3MEPEHHS,
OTHOCHUTEJIbHASI TIOTPEITHOCTh
HM3MEpEHUHI.

lIpueooums npumepvt CBOOOHOTO

MMaJaCHU:A TCII IIPHU PA3JIMYHBIX
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KOOpAHWHAT, CKOPOCTHU U YCKOPCHUA 3HAUCHHAX HayaJabLHOU CKOpPOCTH,

MaTepI/IaJIBHOﬁ TOYKH OT BpCMCHH

IIPH Pa3HBIX yIJIax MKy HadabHOM
CKOpPOCTBIO 1 TOPU30HTOM.
Hcnonvsosams pynerky,
KHHEMaTH4YecKue (HopMyIibl,
OIMCHIBAIOIINE JBUKCHHE TEJa,
OpOIIIEHHOTO MOJT YTIIOM K TOPHU3O0HTY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH JAJILHOCTH I0JIETa Tela,
OpOIIIEHHOTO TOPU3OHTAIBHO,

OT €r0 HavaJIbHON CKOPOCTH.
Hccneoosams 3aBUCUMOCTD JAIbHOCTH
oJsieTa TeJa, OPOIICeHHOT O
TOPU30HTAJIBHO, OT €r0 HadaIbHON
CKOPOCTHU U UHMEPNPEeMUPOBaAmb
MOJTyYeHHBIC Pe3yJIbTaThlI.

Pewams 3a1auy Ha onpezieneHne

0 PKCIIEPUMEHTAIBHBIM JaHHBIM
HAYaJIbHOW CKOPOCTH TeJa,
OpOIIIEHHOT'O TOPU30HTAIIBHO.
Onpedenamob aOCONIOTHYIO

N OTHOCUTCIIbHYIO ITOI'PCITHOCTD
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1.4 TIpocreiimme
reOMETPUYECKUE
U3MEpEeHus
(caMmocTosiTeNnbHAS

pabora)

1.5 TI'pacduku
AKCIIEPUMEHTAJIbHBIX

3aBUCUMOCTEM.

Mertozas! 1 npreMbl IPOBEICHUS
MPSAMBIX U KOCBEHHBIX U3MEPEHUI
reOMETPUYECKUX BEJIMYUH (IJIUHA,

yroJ, TIoaab, 00bheM)

['pacduueckoe npencrabieHue
3aBUCUMOCTEN (PU3UUECKUX

BEJIMYMH JIPYT OT Jpyra. JInHeHas

HA4YaJIbHOM CKOPOCTH Tea,
OpOILIEHHOTIO TOPU30HTATIBLHO
Onepuposamsb NOHAMUAMU
abCONIOTHAs! TOTPEITHOCTh U3MEPEHHS,
OTHOCHUTEJIbHAS TOTPEIIHOCTh
U3MEPEHUS.

3namob METOBI U IPUEMBI IPOBEACHUS
MPSIMBIX U3MEPEHUHN T€OMETPUUECKUX
BEJIMYHH.

Ipumensamos opmyibl

JUTS1 oTipesieiieHus1 a0COMIOTHBIX

Y OLIEHKH OTHOCHUTEIIbHBIX
ITOTPELIHOCTEN.

Pewams 3anauy Ha onpeneneHue
wiomaau GUrypsl 1 oobema Tena

10 3KCIEPUMEHTAIIBHO U3MEPEHHBIM
3HAYEHUSIM JIJIVH.

Onpeoensimb 3Ha4EHUS OTHOCUTEIBHBIX
ITOTPEIIHOCTEN B IIPOLIEHTAX
Onepuposame noussmusmu’. rpapuk
3aBHCHUMOCTH OJHON (PU3NUECKOi

BEJIMYMHBI OT IPYTOM, IMHEUHAsS
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I'padpuueckas
00paboTKa JaHHBIX

(JIeK1us)

3aBUCUMOCTE. Y TJIOBOH
ko3 pULIEHT 1 cBOOOIHOE

claraeMoe€ JIMHEMHOM 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOU KO3(PPUIUEHT
1 CBOOO/IHOE cllaraeMoe JTMHEHHON
3aBHCHMOCTH, alllIPOKCUMAIIHS,
WHTEPIOJIAIMS, YKCTPATIONSIINS.
3namp ipaBUIIa OCTPOCHUS TPAPUKOB
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH
ApYT OT ApyTa.

Cmpoumw rpaduKku THHEHHBIX
3aBHCHUMOCTEH (PU3NICCKUX BETHUNH
ApYT OT Apyra.

Ipumensimo nipaBUIa MOCTPOCHUS
rpauKOB 3aBHCUMOCTEH (DU3NIECKUX
BEJIMYMH JIPYT OT ApyTa.

Ilpusooumsv npumepsvl aNMPOKCUMAITHH,
WHTEPIOJISAINHN, YKCTPATIONSIINN.
Ymemwv ipoBOAUTE MPOLIEAYPHI
anmpPOKCUMAITUH, HHTEPITOJISIINH,
AKCTPANOJISIIUU.

Onpedenamob 3HAYCHUSI YTIIOBOTO
kod(pdurreHTa u cBOOOTHOTO
cllaraeéMoro JMHEMHON 3aBUCUMOCTH,

OLICHUBATb UX a0COJIIOTHBIC
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1.6

OO6paboTka
HEJIMHENHBIX
3aBUCHUMOCTCH:
JIMHEeapHu3alus,

moACUYCT 1J1omaau

['paduueckoe npeacTaBieHue
3aBHCHUMOCTEN (PU3UUECKUX
BEJIMYMH JIPYT OT Apyra.
Henunelinas 3aBUCUMOCTB

H €C JIMHCApHU3alu:id

MOTPEIIHOCTH.
Ycemanasnueams 63aumocesasu Mexny
MaTeMaTU4eCKUM MOHATHEM «JIMHEHas
GYHKIUS U TMHEHHOM 3aBUCUMOCTBIO
(bu3nYeCKuX BETUYMH IPYT OT IpYyra.
Hccneoosams u unmepnpemuposamao
rpaduKy TUHEHHBIX 3aBUCUMOCTEH
(bu3nYeCKUX BETUYHUH IPYT OT IpYyTa.
Pewamw 3agaun Ha MOCTpoEHUE
JMHEWHBIX IpaUKOB 3aBUCUMOCTEMN
(bu3nyecKux BEIUYUH JPYT OT Apyra
10 3aJJaHHBIM HaOOpaM
AKCIIEPUMEHTAIbHBIX JaHHBIX,
OIPENENSATh 110 TOCTPOEHHOMY IrpaduKy
YII0BOM KO3 PHUIIMEHT U CBOOOIHOE
cjaraeMoe, OLlEHUBATh UX a0COIIOTHBIE
Y OTHOCUTENbHBIE TOTPEIIHOCTH
Onepuposame nonamuamu. rpadpux
3aBUCUMOCTHU OJHOU (hr3MdYecKon
BEJIMYMHBI OT IPYTrOM, HEJIMHEUHAs
3aBHCHUMOCTb, TMHEApU3aLUs

HEJIMHEMHON 3aBUCUMOCTH, IJIOIIAIh
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o rpagukom,
IIOCTPOEHUE
KacaTeabHbIX

K rpaduKy (JEKIHs)

oA rpaduKoM 3aBUCUMOCTH,
KacareiabHas K rpaduKy 3aBUCHMOCTH
B JIJaHHOM TOYKE.

3namo ipaBUIa MOCTPOCHUS TPAPUKOB
3aBUCHUMOCTEN (DU3NYECKUX BEITHMUUH
JpYT OT Apyra, GU3HUIECKUN CMBICI
TJIOMIAAN O] TpadUKOM 3aBUCUMOCTH
M KacaTeabHOU K TpaduKy 3aBUCUMOCTH
B JIAHHOM TOYKE.

Cmpoumb UCXOHbBIC

U JIMHEapu30BaHHbIC TpadUKu
3aBHCUMOCTEN (PU3NYECKUX BEITUYHH
JpYT OT JApyra, KacaTelbHYIO K TpaduKy
HEJIMHEWMHON 3aBUCUMOCTH B JaHHOH
TOYKE.

Ilpumensimo ipaBuIa NOCTPOEHUS
rpauKOB 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYMH JIPYT OT ApyTa.

Onpedenamob 3HAYCHUS TUIONIAIN

o1 rpa)ikOM 3aBHCHUMOCTHU

U yrJI0BOro Kodduimenra

KacaTeabHOU K TpaduKy HEJIIMHEHHON
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3aBUCHMOCTH B JAHHOW TOYKE,
OLIEHWBATh UX a0COTIOTHBIC
MOTPELTHOCTH.

Ycmanasnueams 63aumocessu

MEX/1y MAaTEMaTUYECKIM TMOHSATHEM
«(pyHKUHA» ¥ 3aBUCIMOCTBIO
(bu3nYecKuX BETUYHUH IPYT OT ApYTa.
Hccneoosams u unmepnpemuposamao
rpaduK1 HEJTMHEWHBIX 3aBUCUMOCTEH
(bu3nYeCKUX BEMYMH JIPYT OT Apyra.
Pewams 3a1aun Ha IOCTPOCHUE
JMHEApU30BaHHBIX IPaPUKOB
3aBUCUMOCTEN (PU3MUECKUX BEITUYUH
APYT OT Apyra Mo 3alaHHbIM Habopam
HKCIIEPUMEHTAIbHBIX TAHHBIX,
OIIPENENSATh 10 OCTPOEHHOMY TpaduKy
YII0BOM KO3 PHUIIMEHT U CBOOOIHOE
cllaraeéMoe, OLEHUBATh UX a0COIIOTHbBIE

N OTHOCHUTCIIbHBIC ITOT'PCIITHOCTH

1.7 WsmepeHue 2 PaBHOMEpPHOE 1 HEPABHOMEPHOE Onepuposame nousamusamu. Tpadhux
3aBUCUMOCTHU MPSAMOJIMHENHOE JBUKECHHE. 3aBHCHUMOCTH OJHON (PU3NUECKOi
KOOPAHUHATHI TPAHULIBI Koopaunara, Bpems, CKOpOCTb BEJIMYUHBI OT APYroM, HEJIMHENHAs
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00J1aCTH HAMOKaHUI
OT BPEMEHHU.
JInneapuzanus

3aBUCUMOCTH

(IpaKTUKYM )

1.8 H3ydenue ynpyroro

rucTepesnca

(MpaKkTHKYM)

Cuia. U3smepenue cuisl
JTAHAMOMETPOM. Y IIPYTHE
Y YaCTHYHO yIpyrue AepopMalmH.

Cuina ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JTMHEAPU3 AL
HEJIMHENHOW 3aBUCUMOCTH.

Cmpoumsb TuHEAPU30BaAHHBIN rpaduK
3aBHCHUMOCTU (PU3UYECKUX BEIUIHH
ApYT OT Apyra.

Ilpumensamo npaBuIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH APYT OT ApyTra.

Onpedensimob 3HAUEHUSI YTIIOBOTO
kod(pdurnreHTa u cBOOOIHOTO
ciaraeMoro rpaduka JMHEHHON
3aBHCHMOCTH, OIICHUBATh

UX a0COJIFOTHBIC TTOTPEITHOCTH.
Hccneoosams u unmepnpemuposams
HEJTMHEHHYIO0 3aBUCUMOCTh KOOPIMHATHI
rpaHuIlbl 00JacTH HAMOKaHUsS Oymaru
OT BPEMEHU.

Hcnonv3o6ame CEKyHIOMEDP U PYJIETKY
Onepuposame nowsaAmMusAMU . CUIIA,
nedopmanus, ynpyrui ructepesuc.
Ymemwv popmynmupoBats 3akoH ['yka,

coOuparh SKCIEPUMEHTATBHYIO

44



OtkitoHeHus oT 3aKkoHa I 'yka.
['ucrepesuc. PaboTa cuiibl
Ha MaJIOM U Ha KOHEUHOM
nepemenienun. I'paduaeckoe

NpcaACTaBJICHUC pa6OTBI CHJIbI

YCTaHOBKY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTHU JIJTMHBI 00bEKTa OT
BEJIMYMHBI IPUIIOKEHHOU K HEMY CHUJIBIL.
Cmpoumsb HETMHEHWHBIN rpaduk
3aBUCHUMOCTU (PH3UYECKUX BEIUIHH
ApYT OT ApyTa.

Ilpumensamo mpaBUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYMH JIPYT OT ApyTa.

HUccrnedosams u unmepnpemuposamso
HEJIMHEHHYI0 3aBUCUMOCTD JITTHHBI
00BEKTa OT BEJIMUUHBI TPUIIOKEHHON

K HEMY CHJIBI.

Onpeodensimob yroja HaKJIOHA
KacaTeJIbHOM K TpapuKy HeTUHEHHON
3aBUCHMOCTH B JaHHOW TOYKE, TIOIIAh
noJi rpauKoM, OLlEHUBATh A0COIOTHBIE
Y OTHOCUTEJbHBIC MOTPEITHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeams ceKkyHAOMED

1 TUHAMOMETD.
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1.9

HaXO)KILGHI/Ie MacCChlI
JIMHEHKH U HIrpuna
C IOMOIIIBIO
YPaBHOBCIINBAHUA

pbiyara (MpakTUKyM )

AOCOIIOTHO TBEPI0E TEJO.
BpaiatensHoe 1BUXKEHUE
TBEPAOro Teaa. MOMEHT CHJIbI
OTHOCUTEJIILHO OCH BpPAII[CHUS.
[Ineuo cunbl. CooxeHUe Cuil,
MPUJIOKEHHBIX K TBEPJIOMY TEITY.
LlenTp TspxecTH TEa. Y CIOBUS

PaBHOBCCHUA TBCPAOIroO TCIa. Ppruar

Yemanasnuseams 63aumocesizu

MEXTy onpe/ieneHneM GU3nIeCcKOM
BEJIMYMHBI «MEXaHHUYECKasi padoTay

U TEOMETPUUYCCKUM ITOHATHEM
«ILIOIIAh MO IParuKOM 3aBUCHMOCTH
BEJIMYMHBI CUJIBI OT BEJIMYUHBI
nedopMarum»

Onepuposamv nowsimusimu . MOMCHT
CHJIBI OTHOCHTEJIFHO OCH BpPAIllCHHSI,
IJICYO CHJIBI, IICHTP TSDKECTH Tella,
phIYar.

Ymems hopmyarpoBaTh mpaBUIIo
MOMEHTOB, YCJIOBHSI PABHOBECHSI
aOCOJIFOTHO TBEPJIOTO TeJIa, CKIaAbIBaTh
CHJIBI, IPHJIOKEHHBIC K TBEPAOMY TEIY,
COOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Tlpusooums ipuMepbl MPUMEHEHUS
PBIYAToB.

Dopmynuposams TATIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPIUHATHI TOYKH

ONOPhI YPABHOBEIIEHHOTO phlyara
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OT BEJTUYMHBI CUJIBI, IPUIIOKCHHON

K €r0 KOHITY.

Cmpoumsb TUHENWHBIN rpaduk
3aBHCHUMOCTH (PH3UYCCKUX BEIUIHH
ApYT OT Apyra.

Ilpumensamo paBuUiia TOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3NIECKUX
BEJIMYMH IPYT OT ApyTa.
HUccneoosams u unmepnpemuposamo
3aBHCHUMOCTHh KOOPAMHATHI TOUKHU
OIOPHI YPAaBHOBEIIEHHOTO phlyara

OT BETTUYMHBI CUJIBI, TPUIIOKEHHON

K €r0 KOHITY.

Onpedensamo 110 TpaduKy TUHEHHON
3aBHCHMOCTH 3HAYCHHUSI YTIIOBOTO
kod(dumrerTa u cBOOOTHOTO
CJIaraeMoro, OlleHUBaTh aOCOIOTHBIE
Y OTHOCHUTEJIbHBIE TIOTPEITHOCTH 3TUX
BEJIMYHH.

Hcnonv3oeams TMHENKY, a TAKKE
IITIPHIL C JETCHUSIMU I U3MEPCHUS
o0bema.

Pewamo 3aaa4M O paBHOBCCHHU pbluara
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1.10 Wswmepenwue
ko3 unrienTa
HHEPreTUYECKUX MOTEPh
IpY OTCKOKE IIapuKa

OT ITIOBCPXHOCTH

(MpaKkTHKyM)

HMITynbC CHITBI M U3BMEHEHNE
MMITYJIbCa TEJA. 3aKOH COXPAHEHHUS
uMIynbca. Kunernueckas sHeprus
MaTepralbHOM TOYKU. Teopema

00 M3MEHEHUN KUHETUYECKOMN
SHEPIUMU MaTE€pPUAIbHON TOUKHU.
[ToreHmanbHbIe

Y HETIOTCHIIMAJIBHBIE CHUJIBI.
[loTeHunanpHas YHEPIHUsl.
[ToreHuMabHAs SHEPTUS TENA

B OZJHOPOJHOM I'PaBUTALMOHHOM
nosie. CBsizb paboThI
HEMOTEHIMAIBHBIX CHJI

C U3BMEHEHUEM MEXaHUYECKOU
DHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHUSI MEXaHUYECKOU
DHEPIUM. YIIPYrue U HEynpyrue
CTOJIKHOBEHUS. BHYTpeHHsA

QHCPIHUsA TCIIa

Onepuposamsb nOHAMUAMU . UMITYJIBC
CUJIbL, UIMITYJIbC T€JIa, KHHETUYECKAast
JHEPrusi MaTepUAIbHON TOUKH,
MOTEHIMAJIbHBIE U HEMTOTCHIUAJIbHBIC
CHWJIbI, TOTEHLIHAJIbHAS YHEPTUS

(B T.4. Te€JIa B OJJHOPOTHOM
I'PaBUTALIMOHHOM TIOJIE), YIPYrue

Y HEYIIPYTHE CTOJIKHOBEHHUS.

Ymemwv popmynupoBaTh 3aK0H
COXPaHEHHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUU KMHETUYECKON SHEPTUn
MaTE€pUAIbHOW TOYKH, JaBaTh
OIIpElETIEHNE MOTEHIIMAIbHBIX

Y HEMOTEHLUMAIbHBIX CUJ;
(bopMyIMpoOBaTh 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUH.

Ilpusooums npumepwl CiTy4aes,
KOI'/Ia UMITYJIbC TEJIa COXPAHSIETCS
WJIM HE COXpaHAETCs, Korja
MEXaHU4YECKasl SHEPIUsl CUCTEMBI
COXpaHSAETCs WIM HE COXpaHAETCs,

YOPYTUX U HEYIIPYTUX CTOJKHOBEHHUM.
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Hroro no pasneny

20

Dopmynuposams TATIOTE3Y O XapaKTEpe
3aBHCHUMOCTH BBICOTBI OTCKOKA IapHKa
MOCJIe COYJAPEHUS C TTOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
cOpoca.

Cmpoums TUHEUHBIA U HEJTMHEUHBIH
rpaduK 3aBUCUMOCTH (PU3UIECKUX
BEJIMYMH IPYT OT ApyTa.

Ipumensamo nipaBUIa TOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT ApyTa.

Hccnedosams u unmepnpemuposamso
3aBHCHMOCTbD BBICOTHI OTCKOKA IIApPUKa
MOCJIe COYJaPEHUS C TTIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzoeame pynerTKy.

Pewams 3agaum 00 a0COIIOTHO
YIPYTUX ¥ a0COJTIOTHO HEYIIPYTUX

COYyJapEeHUsIX
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Pasznen 2. Mouieky/isipHast pU3NKa U TEPMOAMHAMUKA

2.1. Omnpenenenue 2 KonunuecTBo TeniaoTHI.
TEIJIOEMKOCTH TennoemkocTh Tena. Y nenpHas
TBEPAOIo Teja U MOJIIpHAsi TEII0EMKOCTH
(MpaKkTHKYM) BEILIECTBA. Y PABHEHUE TEILIOBOIO

Oananca. TerioBoe paBHOBecHE

Onepuposame nNOHAMUAMU . KOTAYIECTBO
TEIUIOTHI, TETNIOEMKOCTh TeJa, yaeabHasl
Y MOJISIPHAS TEIUIOEMKOCTH BEII[ECTBA,
TEIUIOBOE PaBHOBECHE.

Ymems dhopmynupoBath ypaBHEHHE
TEIUIOBOro OanaHca, coOuparb
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY.
Ilpusooums npumepwl T,
00J1a1ar0IMX OJUHAKOBOU
TEIUIOEMKOCTBIO, HO Pa3IMYHOU
yIETHHON TETIOEMKOCTBIO.

IIpumenamob ypaBHEHUE TETLIOBOTO
OananHca JUIsi OMMCaHUs Tpoliecca
TEII000MeHa TBEPOro Tea ¢ BOAOM.
Hccnedosams TennooOMeH

MEXTy TBEPIBIM TEIIOM U JKUIKOCTSIMHU
U UHMEPNpPemupo8ams Pe3ybTaThl
9THX OIBITOB.

Onpedensamob TEI0EMKOCTh TBEPAOTO
TeJna Ha OCHOBAaHUH PE3yJIbTaTOB

OIIBITOB I10 U3YYCHHIO TENJI000MeHa
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2.2.

N3smepenue
TeMIEpaTypbl pyK
AKCIIEPUMEHTATOPA
Y JIaBJICHUS, KOTOPOE
MOTYT CO31aTh

€ro JICTKHUC

(IpaKTUKYM )

JlaBienue, 00beM, TEMIIepaTypa,
KOJINUECTBO BelllecTBa. MneanpHblii
ra3. YpaBuenue MenjeneeBa—
Knanelipona. ['a30Bble 3aKOHBI.
["a30BbIil TEPMOMETD

MEXy TBEPABIM TEJIOM U KUJIKOCTIMHU
C pa3HbBIMU TEMIIEpaTypaMu, OLICHUBATh
aOCOIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTH U3MEPEHHON BETMYMHBI.
Hcnonv3oeamsb TEpPMOMETP.
Ycemanasnueams 63aumocessu

MEXy 3aKOHOM COXPaHEHUs SHEPTUH
Y YPaBHEHHEM TEILTOBOro OaJiaHca.
Pewamy 3agaun Ha IpUMEHEHHE
ypaBHEHUS TEIJIOBOI0 OajlaHca
Onepupoeame noHAMuAMUY. 1aBICHUE,
00BbeM, TeMIIepaTypa, KOJINYECTBO
BEIIICCTBA, UJIcaJbHbBIN ras.

Ymems 3aniuceiBaTh ypaBHEHUE
Menneneea—Kaneiposa,
dbopMynupoBaTh ra30BbI€ 3aKOHBI,
cOOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

3uams yCTPONCTBO U IPUHILIUI PaOOTHI
ra3oBOro TepMOMETpA.

IIpusooums npumepvl TOBECHUS Ta3a
IIpYU U3MEHEHUH €r0 JaBlIeHUs, 00beMa,

TEMIIEpaTypHI.
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2.3.

OddexTuBHBIN

K03 HUIMeHT
KECTKOCTHU CHCTEMBI.
OnpeneneHue MOy
KOnra npoBosnoku

C TIOMOIIBIO phIYAra.
Onpenenenue npeaena
yrpyroit aedopmanuu
(TIPaKTHUKYM )

Jedopmarium TBEpIOTO TEIIA.
Pactsxenue u cxxarue. Moayib
IOunra. Yopyrue u Heynpyrue
nepopmarnuu. [Ipenen ynpyrux
nedopmanmii. 3akoH ['yka.
MOMEHT CHJIBI OTHOCUTEIBHO OCH
Bpaienus. [lnedo cuibl. Y cioBus

paBHOBECHS TBEPAOro Tema. Prruar

llpumenams TMHENKY U CEKYHIAOMED.
Onpedenamob TeMIIepaTypy 1 JaBJICHUE
MJICaJIbHOTO ra3a Mo pe3yJbTaTaM
OTBITOB C CaMO/ICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzosamov nuHENKy

Y CaMOJICIIbHBIN Ia30BbIA TEPMOMETD.
Yemanaenueamo 63aumoceszu

MEXy BHEIITHUMH W BHYTPEHHUMU
MakponapaMmeTpaMu
TEPMOAUHAMHUYECKON CUCTEMBI.
Pewams 3anaun Ha TpUMEHEHUE
ypaBHeHus: MenneneeBa—Knaneripona
Onepuposams nowsamusAMU . yOpyrue
U Heymnpyrue aedopmaiu,

npenen yrnpyrou aegopmanuu,
MozyJib FOHra, MOMEHT CHJIbI
OTHOCHUTENIBHO OCH BPALLEHHUS, JIEYO
CUJIBL, phIYar.

Ymems popmynupoBars 3akoH ['yka
U1t AehopManuy pacTsKEHUs
OJTHOPOJHOI'O CTEP>KHS C OCTOSIHHBIM

IMOIICPCYHBIM CCYCHHUCM, YCIIOBHUC

52



paBHOBECHs a0COJIOTHO TBEPAOTO Tea,
coOuparh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepwvl ypyrux

Y HEYNPYTUX JePopMalinii, MaTepruaIioB
C pa3nmuIHBIMU MoyssiMu FOHra.
Ipumenamso 3axkoH I'yka nys pacuera
aepopMaliy pacTsHKEHUs TPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD yTMHEHUS
MIPOBOJIOKH OT BETUYUHBI
pacTITUBAIONICH €€ CHUIIbI

U UHMEPNPEMUpo8ams

MOJIYYE€HHBIE PE3YJIbTATHI,

B TOM YHCIIC JJI ONPEIeTICHUS TIpeiesia
yIpyrou aedopMaivm.

Onpeoensimo moayis FOHra npoBoJIOKH
HA OCHOBAHHUHU PE3YJIbTAaTOB OMBITOB

0 PACTSHKEHUIO TIPOBOJIOKH

C TIOMOIIBIO PA3IMYHbBIX 110 BETUINHE
CHJI, OLIEHUBAaTh a0COJIIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTh

n3mMepeHHoro moxayss FOwra.
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2.4.

HNsmepenne
kod¢umenTa
MTOBEPXHOCTHOT'O
HaTSKEHUS METOIOM

OTphIBa (MPAKTHKYM)

[ToBepXHOCTHOE HATSKEHUE.
KoadpdunueHT noBepxHOCTHOTO
HaTsokeHUsl. Cuiia HOBEPXHOCTHOTO
HaTsDKeHus. Kanumispaeie
sBicHUs. JlaBieHue

M0J1 UCKPUBIIEHHON TTOBEPXHOCTHIO

x)unkoctu. ®opmyna Jlammaca

Hcnonv306ams HEPABHOILIECUH phlyar
JUTSl YBEJIMUEHUS CUJTBI U TIEPEMEIIICHUSI.
Pewams 3anaun Ha TPUMEHEHNE 3aKOHA
I'yka nns pacuera pacTsiKeHUs

U C)KATHUS CTEPKHEN

Onepuposams nOHAMUAMU
MMOBEPXHOCTHOE HATSIKEHUE,

KO3 PUITUEHT MTOBEPXHOCTHOTO
HATSKCHUS, KalTUJUISIPHBIE SIBIICHHUSL.
Ymems 3annceiBaTh GOpMYITy IS CHUITBI
MMOBEPXHOCTHOT'O HATSKEHUS, (POpMYyITy
Jlannaca nuig onpeiesieHus 1aBiIeHUs
MO/l UICKPUBIICHHOM MOBEPXHOCTHIO
KUIKOCTH, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpusooums npumepsbl TOBEPXHOCTHBIX
SBJICHUM Y KaWJUISIPHBIX SIBIICHUM.
Ilpumensams METOZ OTPBIBA PAMKH

OT MOBEPXHOCTH KUJKOCTH

U u3MepeHus Koddduirienta
MMOBEPXHOCTHOT'O HATSKEHUS KUJIKOCTH.

Hccneoosamsb 3aBUCHMOCTD BEJIMYUHBI
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2.5.1. OmnpenencHue TOYKH

POCHI (IIPAKTHKYM)

HacpllieHHbIE 1 HEHACBIIIEHHBIE
napel. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U JTABJICHUS
HACBIIIEHHOT O T1apa

OT TEMIIEpaTyphl,

WX HE3aBUCHUMOCTbH OT 00bEMA

CUJIBbI, HEOOXOIUMOM JIJIsl OTPhIBA

OT IOBEPXHOCTHU BOJBI MPOBOJIOYHOU
paMKH, OT €€ MepuMeTpa

U UHmMepnpemupo8ams pe3yIbTaThl
MIPOBEJICHHBIX U3MEPEHU.
Onpedensmob K03PHUTTUESHT
MMOBEPXHOCTHOTO HATSKEHUS AKUJKOCTH
10 pe3yJIbTaTaM MPOBEAECHHBIX
M3MEPEHUH, OIIEHUBATh A0COIIOTHYIO
1 OTHOCUTEJIbHYIO MOTPEIIHOCTh
HW3MEPECHHOUW BEJTMYUHBI.
Hcnonvzoeams pblyar il CO31aHUS
CHJIBI 3aJaHHON BEJIMYMHEL.

Pewams 3anaun Ha npumMeHeHne
(hOPMYJIBI JTSI CHITBI TIOBEPXHOCTHOTO
HaTsDKeHus u popmynel Jlammaca
Onepuposams NOHAMUAMU
HACBIIICHHBIN U HEHACHIICHHBIN T1ap,
BJIQYKHOCTh BO3/1yXa, a0COJIIOTHAS

U OTHOCHUTEJIbHAS BIaKHOCTb.

Ymemsb xaueCTBEHHO ONUCHIBATH

3aBUCUMOCTD IINIOTHOCTHU M JAaBJICHUHA
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HACBIIIEHHOTO NTapa. BiiaxxHocTh
BO3/lyxa. AOCOMIOTHAs

N OTHOCHUTCJIbHAA BJIA2KHOCTD

HACBIIIEHHOTO TIapa OT TEMIIePaTyphI,
MX HE3aBUCUMOCTb OT 00bema
HACBIIIEHHOTO TIapa, COOMpPaTh
HKCIIEPUMEHTAILHYIO YCTaHOBKY.
Ilpusooumsv npumepsvl HACHIIIEHHOTO
Y HEHACHIIIEHHOTO Tapa.
Hccneoosams mipoliecc BbIMaACHUS
POCHI TIPY TTIOHWKEHUHU TEMIIEPATYPHI
BJIQXKHOT'O BO3/TyXa

U uHmMepnpemuposams MOTyICHHBIC
pE3yJbTaTHhI.

Onpedenamp 110 TIOTY4YEHHBIM
AKCIIEPUMEHTAILHBIM JTAHHBIM
TEeMIIepaTypy TOUKY POCHI, U 3aTEM,
C TIOMOIIIHIO TAOJIHIIBI 3aBUCUMOCTH
JIABJICHHS HACBIIEHHOTO TIapa BOJIBI
OT TeMITepaTypbl, OTHOCUTEIHLHYIO
BJII&KHOCTbH BO3/TyXa, a TAKKe
aOCOIOTHBIE U OTHOCUTEIIbHbBIE
MOTPEIIHOCTH ATUX BEJIMYHH.
Hcnonvzo6ame TepMOMETD.

Pewamp 3aJa4M1 Ha BBIYHCIICHHUC
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2.5.2. 3HaKOMCTBO
C DJIEKTPUICCKUM

KOHJICHCATOPOM

(IpaKTUKYM )

DIIEKTPUYECKUAN 3apsi.
DJIEKTPUUECKOE TOJIE.
HanpsikeHHOCTh 1 MOTeHIual
AIIEKTPAYECKOrO 1oJIsl. Pa3HOCTB
NOTEHLMAJIOB U HAPSKEHHUE.
W3mepenune HanpsKeHus.
BonsT™merp. Konnencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapamiensHoe

Y TIOCJIEIOBATENIBHOE COEINHEHUE

KOHJICHCATOPOB

aOCOMIOTHOM M OTHOCHUTEIILHON
BJIOKHOCTHU

Onepuposams NOHAMUAMU
AIEKTPUIECKHI 3apsil, DIEKTPHIECKOE
1oJie, HaMPsHKEHHOCTh W MOTCHITNAT
AIIEKTPUYECKOTO TIOJIsI, Pa3HOCTh
MOTEHIIMAJIOB U HAMpPSKEHHE,
KOHJ/ICHCATOP, SJICKTPOEMKOCTh
KOH/IeHCaTopa.

Ymemwb BBIYUCIIATH 3apsii KOHAEHCATOPA
IO €0 AIEKTPOEMKOCTH

Y HaMPSDKEHUIO, IPUMEHSATH (POPMYJIBI
IS pacyeTa dJIEKTPOEMKOCTH

MIPH TIOCIIEA0BATEIHHOM

Y TIapajyieIbHOM COSIMHEHUH
KOHJIEHCATOPOB, COOMPATH
AIEKTPUYECKYIO LIETIb.

IIpugooumsv npumepoi
MOCTIEI0BATEIBHOTO M MapaJLIIETbHOTO
COCAMHEHUS KOHJICHCATOPOB.
Hccnedosams 3aBUCUMOCTD

HaIIPpsAKCHHUA Ha KOHACHCATOPC
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Hroro no pazneny
Paznen 3. JiekTponuHaMuKa.
3.1. MHzydenue nporecca

pPaspAaKU KOHACHCATOPA

(IpaKTHUKYM )

DNEeKTPUYECKUI 3apsi.
DIIEKTPUYECKOE TIOJIE.
HanpsikeHHOCTh U MOTEHIUAT
ANEKTPUYECKOro 1moJisi. PazHocTh
MOTEHIUAJIOB U HAIPSKEHHE.
OJ1C ucrounuka toka. Msamepenue

HanpspkeHus. Bometmerp.

OT €r0 AJIEKTPOEMKOCTH
U UHmMepnpemupo8ams pe3yIbTaThl
ATOr0 SKCIIEPUMEHTA.

Onpedensimob OTHOIIICHUE
AJIEKTPUYECKUX EMKOCTEHN JIBYX
KOHJICHCATOPOB 0 U3MEPEHHBIM
3HAUYEHUSIM HANPsKEHUS HA HUX,
OIICHUBATh A0COJIIOTHBIC

1 OTHOCHUTEJIbHBIE OTPEITHOCTH
U3MEPAEMBIX BEJIUYNH.
Hcnonv3oeamsb BOIBTMETD.
Pewams 3anaum Ha coeTUHEHUE

KOHICHCATOPOB

Onepuposamsv NOHAMUAMU
AJICKTPUUYECKUH 3apsiJl, JCKTPUUECKOE
10JIe, HAMPSHKEHHOCTh M TTOTCHITHAI
AJIEKTPUYECKOTO TOJIs, Pa3HOCTh
MOTEHIIMAJIOB U HAIPSIKEHHUE,

OJIC ucroyHuka Toka, KOHAEHCATOP,

QJICKTPOCMKOCTb KOHACHCATOPA,
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KoHnneHncarop. DneKTpoeMKOCTh
KOHJIEHCATOpa. DJIEKTPUUECKOE
conpoTtuBiieHne. 3akoH OMa

TSl TIOJTHOM (3aMKHYTOM)
AIEKTPUYECKOU LIETIN.
KonaeHcaTop B ey MocTOSHHOTO

TOKa

AIIEKTPUIECKOE COMPOTUBIICHHE.
Ymemwv bopmynupoBats 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKON LEMH, BHIYUCIISATh
3apsii KOHJEHcaTopa

IO €0 AIEKTPOEMKOCTHU

U HaNpsHKEHUIO, COOMPATh
AIEKTPUYECKYIO LIETIb.

Ilpusooumuv npumepsvi OBENCHUS
KOH/ICHCAaTOpa, BKJIOYEHHOI'O B IIEMb
MOCTOSIHHOT'O TOKA.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTH CUJIbI TOKA OT BPEMEHHU
IpU pa3pslike KOHJeHcaTopa

qyepe3 pe3ucTop.

Cmpoums TpapuK 3aBUCUMOCTH CUJIBI
TOKa OT BPEMEHH TIPH pa3psiike
KOHJICHCATOpa Yepe3 Pe3uCTop.
Ipumensimo nipaBUIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (pU3NUECKUX
BEJIMYMH JIPYT OT ApyTa.

Hccneoosams 3aBUCHMOCTD CHJIBI TOKA
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3.2.

Onpenenenune
yJIeJIbHOTO

COIIPOTHUBJIICHUA

Cwuia Toka. Hanpspkenue. 3akoH
Oma a1 ydacTka Lenmu.

BHGKTPI/ILICCKOC COIIPOTHUBJICHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yepe3 Pe3UCTOop

U UHMEPNPEeMUpoB8ans 3Ty
3aBUCHUMOCTb.

Onpedensamob dIEKTPOEMKOCTh
KOHJICHCATOopa,

BBIpa)Kasi €€ 4epe3 yriioBou

KO3 GUIIUEHT KacaTeIbHON K rpaduKy
3aBUCHMOCTH CHJIBI TOKA Pa3psaKu
KOH/IEHCAaTopa OT BPEMEHH,

OLIEHUBAaTh a0COJIIOTHYIO

Y OTHOCHUTEJBHYIO MTOTPEIIHOCTD
AJIEKTPOEMKOCTH.

HUcnonvsosams BOTLTMETP

U CEeKyHJIOMED.

Yemanaenusams 63aumocessu.
Pewams xauecTBeHHbIE 331241

0 KOHJIEHCATOpaX, BKIIOUEHHBIX B IEMb
MOCTOSIHHOT'O TOKa

Onepupogambs NOHAMUAMU

CHJia TOKa, HAIpsHKEHUE,

QJICKTPUICCKOC COIIPOTUBIICHUC,

60



MaTepHaa MpOBOJIOKU

(MpaKkTHKYM)

3aBUCHUMOCTb CONIPOTUBIICHUS
OJHOPOJHOTO NMPOBOAHHUKA

OT €ro JUIMHBI U TJIOLaIH
IIONIEPEYHOr0 CEYEHUs. Y IEIbHOE

COIIPOTHUBIICHUC BCIICCTBA

yIIeIbHOE COMPOTHBIICHHE
BEIIECTBRA.

Ymemwv dhopmynupoBath 3akoH Oma
JUTSL y9acTKa 1eTH, 3aIUChIBaTh
dhopMymy JUTsl 3aBUCUMOCTH
COTIPOTHUBJICHHS OJTHOPOTHOTO
MIPOBOAHUKA OT €TO JJINHBI

Y TUIOIIA/IH TTOTIEPEYHOTO CEUCHHS,
coOMpaTh IEKTPUIECKYIO CTIb.
IIpusooums npumepsi BEMIECTB

C Pa3IUYHBIM YJEIbHBIM
COTIPOTUBJICHUEM.

Ipumensamos MeTON U3MEPEHUS

MaJIbIX DJIEKTPUUECKUX
CONPOTHUBIICHUM.

Hccrnedosams 3aBUCUMOCTD
HaIPsHKCHUST MEXIY KOHIITAMU OTpe3Ka
MPOBOJIOKH OT JJIMHBI 3TOTO OTPE3Ka

U UHmMepnpemuposams pPe3yabTaThl
MIPOBEJICHHBIX U3MEPEHUH, BBIYUCIISTh
AIIEKTPUUECKOE COMPOTUBIICHUE OTPE3Ka

IIPOBOJIOKH I10 U3SMCPCHHBIM 3HAYCHUAM
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3.3.

HNsmepenne
BOJIbT-aMIIEPHOMN
XapaKTEPUCTUKHU

IMOJYIIPOBOAHHUKOBOI'O

nuojia (TPaKTUKyM)

[TonynpoBoguuku. CoOcTBeHHAs
Y MIPUMECHAasi TPOBOJIUMOCTh
MOJIYIIPOBOAHUKOB.

CaoiicTBa p-n-nepexoja.

[TonynpoOBOAHUKOBBIN THOJT

CHJIBI TOKA M HATIPSIKCHMSL.
Onpeodensamob yneabHOe COIPOTUBIIEHUE
MaTepuaia MpoBOJIOKU [0 U3BECTHBIM
JUIMHE, TUaMEeTPy U COMPOTHUBIICHUIO,
OLIEHUBAaTh a0CONIOTHYIO

Y OTHOCHUTEJBbHYIO MOTPEIIHOCTD
yIEIHHOTO COMPOTUBIICHUS.
HUcnonvsoeames MyIbTUMETP B pexKUMax
BOJILTMETpPA U aMIepMeTpa, TUHEUKY,
MUKPOMETP.

Pewams 3anaun Ha 3ak0oH Oma

JUIs y4acTKa IeNH U Ha 3aBUCUMOCTD
COIIPOTHUBJIEHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTePUCTUK

Onepuposamb NOHAMUAMU
MOJTYIIPOBOJHUK, COOCTBEHHAS

¥ TIpYMECHasi TPOBOJUMOCTb,
p-N-nepexo, MOIYINPOBOAHUKOBBIN
JHO/.

Ymems 00BACHIATH IPUPOSLY
COOCTBEHHON U IPUMECHOU
MPOBOJIMMOCTH, CBOMCTBA

p-n-nepexona, MPUHIMIT ICUCTBUS
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MOJTYIIPOBOJJHUKOBOTO JINO/1a,
ero (pyHKIIMOHUPOBAaHHE

[PU BKJIFOUEHUH B DJIEKTPUUECKYIO IIeTIh
MOCTOSTHHOTO TOKa B TIPSIMOM

¥ B 00paTHOM HampaBlI€HUU, COOMPATH
ANEKTPUYECKYIO LIETb, YUTATh
MapKUPOBKY MOJTYINPOBOTHUKOBOTO
IMoJa.

IIpusooums npumepst UCIOIH30BAHUS
MOJTYIIPOBOTHUKOBOTO TNO/1A

B DJIGKTPUYECKUX IETISX.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCHUMOCTHU CHJIbI TOKA, TEKYIIETO
yepes MOJIYIIPOBOIHUKOBBIN AUO/,

OT TIOJIAHHOTO HA HETO HAMPSKCHHS.
Cmpoumsb 3KCIEPUMEHTAIIBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nomynpoBOJHUKOBOTO JUO1a
IIPU €T0 BKJIIOYEHUU B IJIEKTPUUECKYIO
[[ENb TIOCTOSTHHOTO TOKA B MPSIMOM

1 B 00paTHOM HampaBJICHUU.
IIpumenamo npaBuIIa NOCTPOCHUS

rpaduKoB 3aBUCUMOCTEN (DUMIECKUX
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Hroro no pazuneny
OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34

BEJIMYMH JIPYT OT JIpyTa.
Hccneoosams BAX
MTOJTYIIPOBOHHUKOBOT'O THO/IA,
BKJIFOYCHHOT'O B IIETIh IIOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HaITpaBIICHUH

U UHMepNPemupo8amy

3Ty 3aBUCUMOCTb.

Onpedensmob dICKTPAUECKOE
COIIPOTHUBJICHHE ITOTYITPOBOIHUKOBOTO
JMOJ1a TIPM TAaHHOM 3HA4CHUU
HaIpsHKEHUS!, OLIEHUBATh a0CONIOTHYIO
¥ OTHOCUTEJHHYIO MOTPEIIHOCTh

9TOM (HU3UIECKON BETMYHHBI.
Hcnonv3o6amsb BOIBTMETD, aMIIEPMETP,
MIEPEMEHHBIA PE3UCTOP, MAKETHYIO
J1aTy, TOTYIIPOBOAHUKOBBIN THO.
Pewamw 3amaun Ha 11€TIA TOCTOSTHHOTO
TOKa MPH HAIMYUHU B HUX HJICATLHOTO

nuoma
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11 KJIACC

Haumenosanue
Ne KommuecTBo
pa3/iesioB U TEM [IporpammHoOeE conepxkaHue
/11 9acoB
y4e0HOT 0 TIpeIMeTa

Paszgea 1. DuekrponnHamMuka

1.1. OuneHka BEIUYUHEI 2 MarunutHoe none. Bektop
TOPU30HTAIBHON MAarHUTHOW UHAYKUUU. [[puHImMn
COCTaBJISIONICH CYTIEPIIO3UIIMYA MAarHUTHBIX MOJIEH.
MarHuTHOW UHIYKIIHNU JIMHUY MarHUTHOW UHAYKIHH.
MAarduTHOTO IT0JIST MarnutHoe nosje KaTyiku
3emun (ITPaKTUKYM ) C TOKOM

XapakTepucTuKa AeATeIIbHOCTH

o0ydJaromuxcs

Onepuposams NOHAMUAMU . MATHUTHOE
1oJie, BEKTOP MarHUTHOW WHYKITUH,
JIMHUY MarHUTHOW WHIYKITUH.

Ymemsv hopMynrpoBaTh NPUHITUIT
CYIIEPIO3UIINA MAaTHUTHBIX TTOJICH,
M300pakaTh THHUN UHIYKITHH
MarHUTHOTO TTOJISI KaTYIIIKH C TOKOM,
coOupaTh HKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooumsv npumepvl TPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOHCTB,
SIBJISTFOIITXCSI HICTOYHUKAMH
MTOCTOSTHHOTO MarHUTHOTO TTOJISI.
Ilpumensmov MIPUHIATI CYTTEPIIO3UTIAN
MArHUTHBIX TTOJIEH.

Hccneoosams pOCTPAHCTBEHHYIO

OpHUCHTAIMIO BEKTOPAa HHAYKIIMN
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MarHUTHOTO MOJIsI, CO3/1aBa€MOT0
Ha OCH COJICHOHJA MPH CYNEPIIO3ULIAN
MarHUTHOTO MO 3eMJIM 1 MarHUTHOTO
TIOJISI COJICHOUIA, B 3aBHCUMOCTH

OT CHJIBI TOKA B BUTKAX COJICHOM A

U UHMEpPnpemupo8ams MOITyIeHHbIE
pe3yNbTaThl.

Onpedensamp 10 pe3yiabTaTaM
MIPOBEJICHHOT O HKCIIEPUMEHTA MOAYIIh
TOPU30HTAIIBHON COCTABJISIONIEH
BEKTOpa MarHUTHOW WHTYKITUN
MarHUTHOTO MO 3€MJIH, OIICHUBATh
a0COJIIOTHYIO M OTHOCUTEIbHYIO
MOTPEIITHOCTh U3MEPEHHON (HPU3UIECKOM
BEJIMYHHBI.
HUcnonv3o6ams xomIac, COJICHOU/,
7a00paTOpHBIN OJIOK MUTAHUS,
TPAaHCIIOPTHUD.
Pewams 3anaun Ha npuMeHeHHE
MPUHITUTIA CYTIEPITO3UITUN MAarHUTHBIX

noJien
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1.2.

N3mepenue
3aBUCUMOCTH BEJIMUHMHBI
MarHuTHON UHIYKIIUU
MarduTHOT'O I10JIs

MaravuTa OT paCCTOSHUA

(MpaKkTHKyM)

MaruautHoe none. Bexktop
MAarHUTHOW UHAYKUHU. JInHun
MarHuTHOM MHIYKIMA. MarHuTHoOe

ITOJIC IIOCTOAHHOI'O MarHuTa

Onepuposame NOHAMUAMU . MATHATHOE
oJie, BEKTOP MarHUTHOW WHTYKITUH,
JIMHAW MarHUTHOW MHIYKITHH.

Ymems n300paxkaTh TMHUN UHIYKIITHH
MarHUTHOTO TOJISI TOCTOSTHHOTO
MarHura, COOupaTh
IKCIIEPUMEHTATILHYIO YCTaHOBKY.
IIpusooumsv npumepsvt MPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPONCTB,
SIBIISTIONITUXCST MCTOYHUKAMU
MOCTOSIHHOTO MAarHUTHOTO TTOJISI.
Ipumensamos cmapToH

C TIPEyCTAHOBJIEHHBIM TIPOT'PAMMHBIM
oOecriedeHueM st U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBHIIA
MOCTPOCHUS TPa(UKOB 3aBUCUMOCTEMN
(bu3HYEeCKUX BETUYUH APYT OT Ipyra.
Hccrnedoeams 3aBUCUMOCTD BEITUIHHBI
MarHMTHON WHIYKITUX MarHUTHOTO
TOJISI TIOCTOSIHHOT'O MarHuTa

Ha €ro MPOAOJILHON OCU CHUMMETPUU

OT PACCTOAHUA MCKIY HCHTPOM
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1.3.

Habmronenue
MArHUTHOTO

rucTepesnca

(MpaKkTHKYM)

MaruautHoe nosne. Bexrop
MAarHATHOW MHAYKIUU. JInHnm
MAarHATHOW MHAYKIMU. MarautHoe
IIOJIE KaTYIIKHU C MMOCTOSIHHBIM

TOKOM. MarduTHoOE 11oJjie

MAarHATa U TOYKOU U3MEPEHUIN

U UHmMepnpemuposams OTy4YEeHHbIE
pEe3ybTaTHI.

Cmpoumsb dKCTIEPUMEHTAIILHO TpaduK
3aBUCUMOCTH MOJYJIsl MArHUTHOM
WHJIYKIIUY MAarHUTHOT'O MOJIst
MOCTOSIHHOTO MarHuTa

Ha €ro MpoAOJIbHON OCH CUMMETPUHU
OT PaCCTOSHUSI MEXK]1y LIEHTPOM
MAarHuTa ¥ TOYKOU U3MEPEHUN

(c yaeTom aOCOIIOTHBIX MOTPEIIHOCTEH
U3MEpPEHHBIX (DU3NYECKUX BEJIMUUH).
Hcnonv3oeams UTMIMHIAPUYECKUN
IIOCTOSTHHBIM MarHuT, JJUHEHUKY.
Pewamy 3agaun Ha NpUMEHEHNE
MPUHIININA CYIIEPIO3UIIMU MAaTHUTHBIX
oJIEN

Onepuposamb NOHAMUAMU . MATHATHOE
10JI€, BEKTOP MarHUTHON MHIYKIIHUH,
JIMHUYA MarHUTHON UHIYKIUU,
dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3HLC.
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B BellecTBe. PeppOMArHETUKH.

MarauTHbIA TUCTEPE3UC

Vmems n300paxarh TMHUW WHITYKIIUA
MAarHMTHOTO MOJIS KaTYIIKH

C TIOCTOSTHHBIM TOKOM, OOBSICHSITh
sBIIeHUs (peppoMarHeTuzma

¥ MarHATHOTO TUCTEpe3nca, COOnpaTh
IKCIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvl MaTepHaoB,
obnagaroumx GheppoMarHuTHEIMU
CBOMCTBaMHU.

Ipumenamo cmapThoH

C TIPeAyCTaHOBJICHHBIM MTPOTPAMMHBIM
oOecriedeHueM st U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJIS, TIPABHUIIA
TIOCTPOCHUS TPadUKOB 3aBUCUMOCTEH
(U3NIECKUX BEITMYHH JPYT OT IPYTa.
Hccnedosams 3aBUCUMOCTD BETTMUUHBI
MarHMTHON WHIYKITMX MarHATHOTO
ToJIst BOJIM3U TopIla KaTyIIKA

C TIOCTOSTHHBIM TOKOM, HAMOTaHHOU
Ha (eppOMarHUTHBIN CEpACUHUK,

OT CHJIBI IPOTEKAFOIIIETO Yepe3 KaTyIIKy

TOKa U uRmepnpemuposamntob
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14

N3ydenue paboTsbl
AIEKTPOABUTATEIS
Y JUHAMO-MAILIWHbI

(qactpb 1) (nexuus)

[TocTrossHHBIN TOK, cuiIa AMniepa
(ee HampaBJEHUE U MOJYJIb),
AJIEKTPOABUTATEIb IOCTOSTHHOTO
TOKa, TMHAMO-MaIllnHa (Te€HEepaTop

MTOCTOSIHHOTO TOKA)

MOTy4YEHHBIE Pe3yIbTaThl
KaK HaOJIt0IeHHEe MAarHUTHOTO
rucrepesuca.

Cmpoumsb dKCIEPUMEHTAIILHO TpaduK
3aBHUCHMOCTH MOAYJIsl MAaTHUTHOU
UHAYKIUYA MAarHUTHOTO MOJISI KaTYIIKH
¢ (peppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI POTEKAIOIIETO Yepe3 KaTYIIKy
TOKa (C y4E€TOM a0COFOTHBIX
HOrPEUIHOCTEN U3MEPEHHBIX
(bU3MYECKUX BETUYHH).
Hcnonvzoeams n1abopaTopHbIN
UCTOYHUK MUTAHUS

Onepuposams NOHAMUAMU . CUJIA
AmMrnepa, 3JIeKTpOABUTATEIb,
JUHAMO-MaIlliHA.

Ymems onpenensate MOAYIIb

Y HaIlpaBJICHUE CHJIbI AMIIepa.

3name UCTOPUIO N300pETEHUS
AIIEKTPOJBUTATEIS

Y COBEPILICHCTBOBAHUS

€ro KOHCTPYKIMH, YCTPOHUCTBO
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1.5.

N3ydenue paboTsbl
AIEKTPOABUTATEIS
Y JUHAMO-MAILIWHbI

(4acthb 2) (MpaKkTUKYM )

[TocTrossHHBIN TOK, cuiIa AMniepa
(ee HampaBJEHUE U MOJYJIb),
AJIEKTPOABUTATEIb IOCTOSTHHOTO
TOKa, TMHAMO-MaIllnHa (Te€HEepaTop

MTOCTOSIHHOTO TOKA)

Y IIPUHLINAMN TEUCTBUS
3JIEKTPOABUTATENS ITOCTOSIHHOTO TOKA
Y JUHAMO-MAIlAHBI.

IIpusooumsv npumepvt TPUMEHEHUS
AIEKTPOABUIATEINS TOCTOSHHOI O TOKA
Y TMHAMO-MAIlHBI.

Onpeodensimeb HaNPABIICHUE BpalllCHUS

SAKOPA JICKTPOABUTATCII ITPU 3a/ITaHHOM

HaMpaBJICHUH MPOTEKAHUS
3JIEKTPUUECKOI0 TOKa B 0OMOTKAx
CTaHWHBI.

Pewams 3anaun o 3neKTpoABUraTeNe
MOCTOSIHHOT'O TOKa M INHaMO-MalllnHe
Onepupogsame NOHAMUAMU'. CUTIA
Awmriepa, 3IeKTpoBUTATENb, JUHAMO-
MaIIfHa.

Ymemw onpenensite MOnyIb

Y HallpaBJIeHUE CHJIbI AMIepa,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpugooums npumepsvl IPUMEHEHUS

QJICKTPOABHUTIATCIIA IIOCTOAHHOI'O TOKaA
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Hroro no pazneny

10

U JMHAMO-MaITUHBI.
Ipumensamob TEOpPETUIECKHIE CBEICHUS
00 JIEKTPOJBUTATEIIE TIOCTOSTHHOTO
TOKa ¥ O TMHAMO-MaIlIHHE

JUTsI OOBSICHEHUS IPOBOJIUMOTO
HKCIICPUMEHTA.

HUccnedosams nBe 3aBUCUMOCTH:

1) cuiibl TOKa, BeIpabaThIBAEMOI
reHEepaToOpOM, OT BEJIMYMHBI MOMEHTA
CHJTBI, IPWJIOKEHHOTO K €T0 BaIYy;

2) BEeMYUHBI HAPSDKCHUS, TTOJTAaHHOTO
Ha DJIEKTPOABUTATETIb,

OT YacCTOTHI €T0 BPAIICHUS

¥ MEXaHMYECKOW HAarpy3KH €ro Baja

U UHmMepnpemuposams NOITy4YeHHbIE
pe3yNbTaThl.

Hcnonvzoeams 31€KTPOMOTOD,
71a00paTOPHBIA UCTOYHHK MTUTAHNUSA,

peocTar, MyJIbTUMETP
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Paznea 2. Kosie0anusa u BOJHBI.

2.1.

Nzyuenue 3aBucuMOCTH
nepuojia kojieoanuit
JIMHEUKU

Ha [WJIAHIPUYECKOU
MTOBEPXHOCTH

OT paauyca ee

KPUBU3HBI (ITPAKTUKYM )

["apmonndeckue koyieOanus.

HNx kuHemaTndeckoe,
JTMHAMUYECKOE U SHEPTeTHUECKOE
onucanue. [lepron u yacrora
kojebanuii. [lepuosa Mambix
CBOOOJIHBIX KOJIEOaHUM

MaTEMATHYCCKOI'O MasATHHUKA

Onepuposams NOHAMUAMU
rapMOHUYECKUE KOJIeOaHuUsI,

MEepPHOJI U YacTOTa KoJieOaHu M.

Ymems 3anuchiBaTh

U UHTEPIPETUPOBATh ypaBHEHUE
TapMOHUYECKUX KOJIeOaHU, TPUMEHSTh
3aKOH COXPaHEHUs YHEPTUU

JUIA KOJe0aTEeNbHBIX MPOIECCOB,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, OOBSICHATH POJIb MaJIOCTH
aMILTUTY 1Bl KOJICOAHUM.

Llpueooums npumepwvl KoedaATEIBHBIX
IPOLIECCOB.

Dopmynupoeams TUIIOTE3Y O XapaKTEpPe
3aBHCHMOCTH TEePHOJIa KOJIeOaHmit
JIMHEWKHU Ha HWJINHIPUYECKOU
MOBEPXHOCTH OT Pajnyca €€ KpUBU3HBI.
Hccneoosams 3aBUCUMOCTH TIEPUOIA
KoJIe0aHUW TMHENKH

Ha [IWIMHJIPUYECKONU MOBEPXHOCTHU

OT paguyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBUCUMOCTH

aMILTATY/IBI KOJICOAHMM

["apmonndeckue koyieOanus.

AMIuTyaa, Iepuoj U 4acToTa

U UHmMepnpemuposams OTyIECHHYIO
3aBHCHMOCT.

Cmpoums rpaduK 3aBUCUMOCTH
nepro/ia KoJieOaHui TMHEHKN

Ha IMWJIMHIPUYISCKOU MTOBEPXHOCTH

OT paainyca €€ KPUBU3HBI

Y JIMHEAPU30BBIBATH ATy 3aBUCHUMOCTh
(c yaeToM aOCOJIOTHBIX MOTPEITHOCTEH
U3MEPSEMbBIX (PU3NUECKUX BEITUINH ).
Ilpumensmo npaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (hU3UUECKHUX
BEJIMYUH JIPYT OT JIpyTa.
Hcnonvzoeams TMHENKY, CEKYHIOMED.
Yemanasnueams 63aumocesnsu

MEXIy KHHEMaTHIECKUM,
JTUHAMUAYECKUM W SHEPTeTUYECKUM
OTMCAHUEM TapPMOHUYECKUX
KoJIcOaHuH.

Pewams 3anaun Ha TApMOHUYECKHE
KoJieOaHus

Onepuposame NOHAMUAMU

rapMOHUYECKHE KoieOaHus,
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MPYKMHHOI'O MassTHHUKA

OT BpEMEHU

(IPaKTHUKYM )

KOJICOaHMIA.
[lonsiTHE O 3aTyxXaromux

KOJICOAHUSIX.

aMIUTATY/Ia, TIEPUO U YaCTOTa
KoJieOaHuM, 3aTyxaHue KoJieOaHUM.
Ymems 00BACHATH 3aTyXalonue
Kosie0aTeIbHbIE MPOIIECCHI C TTO3UITUN
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEPruu, coOUpaTh
IKCIIEPUMEHTATILHYIO YCTaHOBKY.
IIpusooums npumepsl 3aTyXarOMUX
KOJIeOaTeIbHBIX MPOIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATY/Ibl KOJIEOaHM
MPYKUHHOTO MasiTHUKA OT BPEMEHU
IPU HATMYUU 3aTyXaHU4.

Cmpoums TpaduK 3aBUCUMOCTH
aAMIUTATY/IBI 3aTYXAIONUX KoJeOaHu
MasTHUKA BPEMEHH U JINHEAPU30BHIBAThH
ATy 3aBUCHUMOCTH (C y4€TOM
aOCOTIOTHBIX MOTPEITHOCTEN
U3MEPSEMbIX (PU3NYECKUX BEITUYUH ).
Ipumensmo npaBUIa MOCTPOCHUS

rpaduKoB 3aBUCUMOCTEN (DU3UIECKUX

BEJIMYMH JAPYT OT ApPYyra.
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2.3.

N3mepenue akTUBHOTO
Y PEaKTUBHOTO
CONPOTUBIICHUH
KaTYIIKA

HHAYKTUBHOCTH

(MpaKkTHKYM)

[lepeMeHHBIN TOK. AMIUTUTYAHOE U
JIEUCTBYIOIIIEE 3HAYEHHUE CUJIbI TOKA
U HanpsbkeHusi. CUHycouaaabHbIN
IIEpEMEHHBIN TOK. Pesncrop,
KOHJICHCATOP M KaTylIKa
WHJIYKTUBHOCTH B L[ETIH
CUHYCOUJIAJIHOT'O TIEPEMEHHOTO
TOKa. AKTUBHOE Y PEaKTUBHOE
(EMKOCTHOE Y UHIYKTUBHOE)

CONPOTHUBIICHUE

Hccnedosams 3aBUCUMOCTD aMILITUTY/IbI
3aTyXarolux Kojie0aHu MasTHUKA

OT BPEMEHHU U UHMEPNPEMUPOBATND
3TY 3aBUCUMOCTb.

Hcnonvzoeame NTUHENKY U CEKYHIOMED
Onepuposame NOHAMUAMU
NEpPEMEHHBIN TOK, AMIUTUTYAHOE

U JICUCTBYIOIIIEE 3HAUCHHE CUJIbI TOKA
Y HaNIPsDKCHUS, CHHYCOHTATTbHBII
NIEpEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE M MHAYKTUBHOE
COIIPOTHUBIICHHE.

Ymemwb 0OBACHATD MTOBEICHNE
pe3ucTopa, KOHJASHCATOPa U KaTYIIKH
WHIYKTUBHOCTH, BKJIFOYEHHBIX B IEMTh
CHUHYCOUJIATBHOT'O TIEPEMEHHOT0 TOKA,
coOHpaTh IEKTPUUECKYIO 1IETIh
(mocnenoBaTeIbHO COCIMHEHHBIC
PE3UCTOP U KaTYIIKa HHAYKTUBHOCTH,
MOJKITIOYEHHBIE K TEHEPaTopy).
1Ipusooums npumepsbl NIPUMEHEHHUS

PCAKTUBHBIX 3JICMCHTOB B LCIIAX
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MIEPEMEHHOTO TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIATYIbl HAITPSDKCHUS
Ha PE3UCTOPE OT YACTOTHI MT0/IaBAEMOT0
Ha BXOJI IIEMU TIEPEMEHHOTO
HAMPsDKCHUS TTIOCTOSTHHON aMIUTHTY/IbI.
Cmpoums TpadvK 3aBUCUMOCTH
aAMIUTATYABI HAMIPSHKCHUS HA PE3UCTOPE
OT YaCTOTHI TI0JIaBAEMOT0 Ha BXO/I IICTIH
MIEPEMEHHOT0 HAIPSKEHUS TOCTOSHHON
aMIUTUTY/IBI (C y4eTOM aOCOTIOTHBIX
ITOIPEIIHOCTEN U3MEPSIEMBIX
(bu3MUECKIX BETUYHH).

Ipumensmo mpaBUIa TOCTPOCHHUS
rpauKoB 3aBUCHUMOCTEN (DU3UIECKUX
BEJIMYMH JIPYT OT JApyTa.

Hccneoosams 3aBUCUMOCTD aMITIUTY/IbI
HaTpPsDKEHUST Ha PE3UCTOPE OT YaCTOTHI
10/1aBa€MOr'0 Ha BXO/I LIETIH
MEPEMEHHOT0 HAIPSKEHUS TOCTOSHHON
aAMIUTUTYIbl U UHMEPNPEmUposamy

MOJIYYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseneunue
B DKCIICPUMCHTAIHLHYIO

AKYCTHUKY (JIEKLIHS)

MexaHndecKkue BOJHBI, YCIOBHS
ux pacnpocrpaHenus. [lonepeunsie
U TIPOJ0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OTtpaxkeHue, mpeIoMIICHHE,
uHTephepeHuns u Tudpaxius
BOJIH. 3BYK KaK MEXaHUYeCKas
BOJHA. CKOpPOCTH 3BYKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

O6epronbl. TemOp 3ByKa

Onpedensamb aKTUBHOE COMTPOTUBIICHUE
KaTYIIKHA WHIYKTUBHOCTH

(M0 HU3KOYACTOTHOU 00J1acTh Trpaduka)
Y UHIYKTUBHOCTH KaTYIIIKH

(IO BEICOKOYACTOTHOM YacTH Tpaduka).
Hcnonvsoeams TeHepaTop HU3KON
94acTOTHI, OCHUILTOrpad) UK BOJIBTMETP
MEPEMEHHOTO HaIPSKEHUS.

Pewams 3agaun Ha 11eNH TIEPEMEHHOTO
TOKa C PE3UCTOPaMH, KOHJIEHCATOPaMHU
U KaTyIIKaMU UHIYKTUBHOCTH
Onepuposams NOHAMUAMU
MEXaHWYeCKasi BOJIHA, TIEPUO/I,
9acToTa, CKOPOCTh PACIPOCTPAHECHUS

U JIJTUHA BOJIHBI, OTPAYKEHUE,
npejaoMieHHe, HHTep(epeHIIHs

U TU(paKLns BOIHBI, 3BYK, CKOPOCTb,
TPOMKOCTb, BBICOTA TOHA, 0OEPTOH

U TeMOD 3BYKa.

Ymemwb 0OBACHATD pa3nuyue MEXIy
MIOTIEPEYHBIMH U MPOJOIHHBIMU

BOJIHAMH.
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2.4.2. OcmummorpamMmma

U CIICKTP I''IaCHBIX

3BYKOB (IIPAKTUKYM )

Ilepuon, yactora, CKOPOCTh

pacrpoCTpAHEHUSI U JJIMHA BOJIHBI.

CkopocTb 3ByKa. [ poMKOCTh 3ByKa.

Bricora Tona. O6epronsl. TemOp

3ByKa. CIEKTp 3ByKa

3namo GOpMyIIbl, CBSI3bIBAIOIINE
CKOPOCTb, TIEPHO/I, YACTOTY U JTHHY
BOJIHBI, IPOCTEHIITNE METO/TBI
WCCJICIOBAHUS 3BYKOBBIX CUTHAJIOB.
Ilpusooumsv npumepsl 3ByKOB Pa3HOU
TPOMKOCTH, BBICOTHI TOHA U TeMOpa,
SIBJICHUM OTPaXKEHUS, IPEIIOMIICHUS,
uHTEepPEpEeHIINN U TU(PPAKITHH BOITHBI.
Onpeodensimsb Ha CIyX 3BYKU BBICOKHX
Y HU3KHUX YaCTOT, TOHAIbHBIC 3BYKH

U IIYMBI.

Pewamsb 3anaumn 0 3ByKOBBIX BOJIHAX
Onepuposamb NOHAMUAMU . BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP

3BYyKad, OCIIMJIJIOIpaMMma.

Ymemwb 00bACHATD, KaKkasi HHPOpMALIHS

COIEPKUTCS B OCLUILIOTpaMMe,
a Kakas B CIIEKTpe, coOOMpaTh
HKCIIEPUMEHTAIbHYIO YCTaHOBKY.
IIpusooums npumepvt TPUPOJHBIX
MPOLIECCOB U TEXHUYECKHUX YCTPOICTB,

KOTOPBIE TEHEPUPYIOT TOHAIbHBIE
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3BYKH M IIYMbI, UX OCHUJIOIPAMM

U CIIEKTPOB.

Ipumenams NI OTy4EHUS
OCLIMJIJIOTPAMM U CHEKTPOB 3BYKOB
MIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKpPO(OHOM MM cMapT(OH

C IPEYCTAHOBJIEHHBIM IPOI'PAMMHBIM

oOecIieyeHuEM.

Dopmynupoeams TUIIOTE3Y O XaAPaAKTEPE

ocuJuIoOrpaMm M CIICKTPOB PA3JIMYHBIX

3BYKOB.

Hccneoosams ocIIIIIOTPaMMBbI

Y CTIEKTPHI Pa3INYHBIX TJIACHBIX
3BYKOB OJIU3KUX YACTOT

U UHMEPNPemupo8ams T
OCLMJUIOTPAaMMBI U CIIEKTPBI.
Onpedensimsb O OCUUIUIOTPaMMaM
Y CIIEKTpaM aMIUTATY/IbI 3BYKOBBIX
BOJIH, YaCTOThI UX TOHOB U OOEPTOHOB,
OLIEHUBATh a0COJIIOTHBIE

Y OTHOCUTEJbHBIE TIOTPEITHOCTH

HN3MCPCHHBIX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH.
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2.5.1. Crosiure MEXaHUYECKUE

BOJIHBI (JICKIIMS)

Crosiuass MexaHUUYECKasl BOJIHA
KaK CyMMa JIBYX BOJIH, Oerymux

B IIPOTHBOIOJIOKHBIX
HanpasiieHusX. [lonepeunsie

Y TIPOJOJIbHBIE CTOSYUE BOJIHBI.
[lepuon, yactora, CKOPOCTh
pacrpoCTPpAHEHHUS U JIJTMHA CTOSTYEH
BOJIHBI. Y3JIbl U TyYHOCTH.
BnusiHue rpaHull OTHOMEPHOU
cpensl Ha (POPMUPOBAHKE CTOSIUX
BOJIH. P€30HATOPBI C OTKPBHITHIMU
¥ 3aKPBITHIMH KOHLIAMU. Y CIIOBHS
00pa30BaHUs CTOSYNX 3BYKOBBIX
BOJIH B PA3JIMYHBIX PE30HATOPAX.
OCHOBHOW TOH M OOEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Yemanasnueamo 63aumocessu
MEXAY TPOMKOCTBIO 3BYKa U BUJIOM
OCIIUJUIOTPAMMBI; MEK]1y BBICOTOU
TOHA (TeMOpOM 3ByKa) U BUIOM
CIIEKTpa

Onepupogamsb NOHAMUAMU . CTOAYAS
BOJIHA, y3€J1 U IyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSTYEN 3ByKOBOM BOJIHBI.

Ymems 00OBACHATH YCIOBUSA
00pa30BaHusl CTOSTYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX pe30HATOPAX, TPUHIIUIT
JICUCTBUSI KAMEPTOHA.

3Hamwb BUJIbI TPAHUYHBIX YCIIOBUH,
bopmyity, CBA3BIBAIOLIYIO YaCTOThI
OCHOBHBIX TOHOB U 00€pTOHOB

C JUIMHOM pe30HaToOpa U CKOPOCTHIO
3BYKA.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams nipoctenimme 3agauun

O CTOAYHX 3BYKOBBIX BOJIHAX
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2.5.2 V3ydenue crekTpa
3BYKa JMHEHHOT O

pe3oHaTopa

(IpaKTUKYM )

OCHOBHOW TOH M OOEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Onepuposams noHamusaMu. OCHOBHOM
TOH U 00E€PTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYKa, CIIEKTp 3BYKA.

Ymemwb 00BACHATD, KaKkast HHPOpPMAaLIHS
COJICPKUTCSI CIIEKTPE 3BYKOBOI BOJIHBI,
coOupaTh 3KCIEPUMEHTANBHYIO
YCTaHOBKY.

IIpusooums npumepvl TUHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensamu 7151 IOJTy4EHUS 3BYKOB
CaMOJICJIbHBIN aKyCTUYECKUIN pe30HATOP
(mpoOupKy, YaCTUYHO 3aMOJIHEHHYIO
BOJIOI), a /1711 OJTyYEHUS CIIEKTPOB
3BYKOB — MEPCOHAIbHBINA KOMIIBIOTED

¢ MUKpPO(OHOM MM cMapT(OH

C MpeAyCTaHOBJIECHHBIM MPOrPAMMHBIM
o0ecreueHreM.

Dopmynuposamsb TUIIOTE3Y O XapaKTepe
3aBUCHMOCTEN 4aCTOThl OCHOBHOI'O
TOHA U IEPBOT0 00EPTOHA 3BYKOBOMU
BOJIHBI OT JIMHBI pE30HATOpA.

Cmpoums MHEeapU30BaHHBIC TPAPUKH
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3aBUCUMOCTEN 4acTOTHI OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOI
BOJIHBI OT BBICOTBI BO3IYIIIHOI'O CTOJI0a
B IIpoOupKe (C y4eToM a0COTFOTHBIX
MOIPEIIHOCTEN U3MEPSIEMBIX
(bu3nYeCKuX BEJIMYUH).

Ipumenamo npaBuIa MOCTPOCHUS
rpauKOB 3aBHCHUMOCTEN (DU3UIECKUX
BEJIMYUH APYT OT ApyTa.
Hccneoosams rpaduku 3aBUCUMOCTEN
4acTOTHl OCHOBHOI'O TOHA U MEPBOT0
00epToHa 3BYKOBOM BOJIHBI OT BBICOTHI
BO3/YIITHOTO CTOJIOA B TPOOUPKE

U UHMEPnpemupo8ams TH rpaduKu.
Onpedensimb CKOPOCTh 3BYKa B BO3yX€
1o rpadukaM 3aBUCUMOCTEH 4acTOThI
OCHOBHOTO TOHA U MEPBOro 00epToHa
3BYKOBOW BOJIHBI OT BBICOTHI
BO3/IYIITHOTO CTOJIOA B TPOOUPKE,
OLIEHUBAaTh a0COJIIOTHYIO

Y OTHOCUTEJBHYIO OTPEIIHOCTD

U3MEPEHHON (PU3HYCCKON BETUINHBI
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2.6.1.

N3mepenue nmokaszarens
IIPEIOMIICHHS
IJIOCKOITAPAIIIETILHOU

MJIACTUHBI (IPAKTUKYM )

JIyu cBera. OTpaxkeHue cBera.
3aKOHBI OTPAYKEHHUSI CBETA.
IIpenomienue cBera. 3aKOHBI
npeaoMIIeHHs cBeTa. AOCOMIOTHBIN
MIOKA3aTeJb MTPEIOMIICHUS.
OTHOCHTENBHBIN MOKa3aTENb

IMPCIOMIICHUA

Onepuposame nowssmusMu. JIyd CBETa,
OTpaXKCHHE CBETA, MPEJIOMIICHHUE CBETA,
a0COTIOTHBIA U OTHOCUTEIIHLHBIN
MOKAa3aTe b IIPEIOMIICHHS.

Ymems hopMynupoBaTh 3aKOHBI
OTpPaKCHUS CBETA, 3aKOHBI
IpeJIOMJICHHS CBETa, COOMPATh
IKCIIEPUMEHTAIBFHYIO YCTaHOBKY.
IIpusooumv npumepsvt ONTUIECKUX
SIBJICHHH, B KOTOPBIX HAOIOIat0TCS
SIBJICHUS OTPAKCHHS U TIPEIOMIICHHS
CBeTa.

Ipumernsimob 3aKOHBI TIPEIIOMIICHUS
CBeTa.

Cmpoums xon my4yei

IIPY MPEJIOMJIICHUH CBETa

Ha TTIOBEPXHOCTH.

Hccneoosamsb n3MeHeHNE
HaIlpaBJICHMS JTyda CBETa, MaJIaf0IIIero
Ha OOKOBYIO ITOBEPXHOCTH
MJIOCKOMapaJlJIeIbHOM TIJIaCTHHBI,

B 3aBUCUMOCTH OT YI'JIa ITaICHUA
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2.6.2 VI3mepeHue moka3atens
IPEJIOMIICHHSI TIPU3MBI
10 MUHUMAaJIbHOMY YTy

OTKJIOHCHHU JIa3€PHOI'O

ay4a (MpakTHKYM)

[IpenomieHne cBeTa. 3aKOHBI
npeJIoMJIeHHs cBeTa. AOCOTIOTHBIN
MOKa3aTeJib MPEIOMIICHUS.
OTHOCHUTENBHBIN MOKA3aTeIb
npenomienus. [lpusma.

[IpenomirAromun yroa npu3Msl

U uHmepnpemuposams MOJITy4YCHHbBIC
pe3yJIbTaTHI.

Onpedenamp NOKa3aTellb MPETOMICHUS
Marepuana Ii0cKonapaieIbHON
TJIACTUHBI, OIICHUBATH a0COIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTh
U3MEPEHHON (PU3NUECKON BETMYHHBI.
Hcnonvzosame nazepHyro yKasky,
JIMHEUKY.

Pewamys 3agaun Ha IpesioMIIEHUE CBETA
Onepuposamb NOHAMUAMU
MIPEJIOMJICHHUE CBETA, AOCOJIFOTHBIN

Y OTHOCHUTEIIbHBIN MTOKA3aTENb
MIPEIOMIICHHUS, TPEIOMIISFOIINI YTOJ
MPU3MBL.

Ymems paccunThIBaTh MUHUMAJIbHBIN
YroJ OTKJIOHEHUS JIyda TPEYTOJIbHON
PaBHOCTOPOHHEW MPU3MOM, COOMPATh
DKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsvt ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MIPETOMIISFOIIUE TPU3MBL.

85



IIpumensame 3aKOHBI TPEIOMIICHUS
CBETA.

Cmpoumps X0 JIy4eil B TPEYrOJIbHOU
PaBHOCTOPOHHEM IIPU3ME B CIIy4ae
IIPOM3BOJILHOTO HAIIPAaBJICHUS NAJACHUS
Jy4a U B CIIy4a€ MUHMMAJIbHOTO yIila
OTKJIOHEHMS J1yYa.

Hccnedosams 3aBUCUMOCTD yria
OTKJIOHEHUS JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEN MPU3MOU

OT HaIlpaBJIEHUS MAJAOLIETO0 JIyya

U UHMepnpemuposams TMoJIy4YCHHbIC
pe3yJIbTaTHhI.

Onpeoensamp 1O MOTYYCHHOMY
3HAYEHUIO MUHUMAJILHOI'O yIjla
OTKJIOHEHUS JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEN IPU3MOU IOKA3aTEIb
MIPEJIOMIICHHS MaTepuaia Ipu3Msl,
OLIEHUBAaTh a0COJIIOTHYIO

Y OTHOCUTENIBHYIO ITOTPELIHOCTD
U3MEpPEHHOUN (pu3nIecKon

BCJIMYHHEI.
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Hcnonvsosams ipu3My, Ja3€pHYIO
yKa3Ky, TPaHCIOPTHUP.

Pewams 3agaun o npeaomMieHuu dyyen

B [IpU3Max
2.7.1. Tlpumenenue spdekra 1 [TomHOE BHYTpEHHEE OTpPAXKECHUE. Onepuposambsb noOHAMUAMU . TIOJTHOE
MOJIHOTO BHYTPEHHETO [IpenenbHBIN yro MOJIHOTO BHYTPEHHEE OTPaKE€HUE, MTPeIeTIbHbIN
OTpPaKEHHUS BHYTPEHHET0 OTPAXKECHHUS yroJ HOJIHOTO BHYTPEHHETO
B U3MEPEHUAX (JICKIIUSI) OTPAXKEHUS.

Ymemsb popMynupoBaTh ycioBue
BO3HUKHOBEHUS MTOJIHOTO BHYTPEHHETO
OTpakKEHUS.

3name Gopmymy, CBSI3bIBAIOLLYIO YTOI
MOJIHOTO BHYTPEHHETO OTPaKEHUS

¢ a0CONMIOTHBIMU TIOKa3aTeIsIMU
IPEJIOMIIEHHS] CPELL.

IIpusooums npumepsvr NPUPOIHBIX
SIBJICHUM U TEXHUYECKUX YCTPOKCTB,

B KOTOPBIX HAaOIIOAAETCS
(mpuMeHseTCs) SIBJICHUE MTOJTHOTO
BHYTPEHHETO OTPaKECHHUS.

Pewamy 3agaun Ha ONHOE BHYTPEHHEE

OTpaKEHHUE
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2.7.2. U3mepenHwue mokasaress
MPEJIOMIICHHS TIPU3MBI
C TIIOMOMIBIO
HaAOJIOICHUS yriia
MIOJTHOT'O BHYTPEHHETO

OTpaKEHHUS

(MpaKkTHKYM)

[lonHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHpIi yroa noaHoro

BHYTPEHHET 0 OTPAXKEHHUS

Onepuposams NOHAMUAMU
MPEJIOMJICHHE CBETA, AOCOJIFOTHBIN

¥ OTHOCUTEJIbHBIN MMOKA3aTelb
MIPEJTOMJICHHS, TIPETIOMIISIOIIIANA YT O
MPU3MBI, IOJTHOE BHYTPEHHEE
OTpaXeHHE, MPEACTBHBINA YTOJ MOJTHOTO
BHYTPEHHETO OTPaKCHHUSI.

Ymemwb paccunTBIBATH YTOJI MOITHOTO
BHYTPEHHETO OTPaKECHUS, COOMPATh
IKCIIEPUMEHTATILHYIO YCTaHOBKY.
IIpusooums npumepsvr ONTUIECKUX
pruOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPEJTIOMIISIOIINE TPU3MBI

Y UCTIOJIb3YETCS SBJICHUE TTOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Cmpoums X011 Jy4a B TPEYrOJIbHON
IpU3ME C Y4ETOM BO3MOXKHOT'O MTOJTHOTO
BHYTPEHHETO OTPAKEHUS JTy4a.
Ipumensamob 3aKOHBI PEITOMIICHUS
CBETA.

Hccneoosams ycnoBusi, Ipu KOTOPHIX

MOKHO HAOJIFOAaTh MTOJIHOE BHYTPEHHEE
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2.8.

[TpoBepka Gpopmybl
TOHKOM JTHUH3BI

C MIOMOIIILIO METOJIa
napajiakca,
MPUMEHEHHOTO

JJIA OIIPCACIICHUA

Cobwupatomue muH3b1. ToHKas

muH3a. DoKyCcHOE pacCcTOsHUE

U OIITUYECKAs CHJIa TOHKOM JIMH3EI.

3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUSI TOHKOM cpepruuecKkon

JIMH3BI OT €€ I'COMCTPHUU

OTpaXeHHE JIyda, UIYIIEro
B TPEYT OJIBHOM IIPU3ME

U uHmMepnpemupo8ams MOIYyICHHbIC
pE3yJIbTATHI.

Onpedenampb OKa3aTelb MPETOMICHUS
Marepuajia Ipu3Mbl 10 U3MEPEHHBIM
napaMmeTrpam, Ipu KOTOPbIX HAUMHAET
HAO0JIFOIAThCS IOJTHOE BHYTPEHHEE
OTpaXeHHE JIydya B IIPU3ME, OLICHUBATh
aOCOJIIOTHYIO M OTHOCUTENIBbHYIO
HOTPEUIHOCTh U3MEPEHHON (PU3UYECKOM
BEJIMYMHBI.

Hcnonvzosams npu3My, J1a3epHYIO
YKa3Ky, JUHEUKY.

Pewamw 3aga4n 0 MOJIHOM BHYTPEHHEM
OTPAKEHHH JIy4eH B IPU3MaAX
Onepuposamb NOHAMUAMU . TAH3A,
TOHKasl JIMH3a, COOMparoIas JuH3a,
TJIaBHAsI M MOOOYHAsA ONTUYECKAs OCh,
dboxkyc, GOKyCHOE pacCTOsSHUE,
dbokanbHas MIOCKOCTh, ONTHYECKAsI

Cujia, IOIICPCUYHOC YBCIIMYCHUC,
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ITOJIOKCHU A

U300pakeHUs

(IPaKTHUKYM )

Y OTHOCHUTEJIBHOIO IIOKAa3aTes
npenomMiieHus. Popmysa TOHKON
JIMH3bI. Y BEJIMYEHUE, JaBAEMOE

muH30i. [lapannakc

napasiakc.

Ymems 00BACHATH CYIIHOCTh
napajjiakca, 3almuchbiBaTh GopMyity,
BBIPXKAIOIIYIO 3aBUCUMOCTh
(OKYCHOT'O paCCTOSIHUSI TOHKOM
cheprdecKoil TUH3BI OT €€ TEOMETPUH
¥ OTHOCHUTEJIBHOTO TTOKa3aTesl
IpeJoMJICHHS, a Takxke GopMyTy
TOHKOM JIMH3bI, COOUpPaTh
IKCIIEPUMEHTATILHYIO YCTaHOBKY.
Ilpusooumsv npumepwvl Iapajiakca,
ONTHYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS] COOMPAOIINE JTUH3HI.
Ipumenams GopMyIly TOHKOH JINH3HI.
Cmpoumbs X011 pa3InyHbIX JIy4eil

B TOHKOUM COOMPAOIIEH JTNH3E.
Hccnedosams BO3SMOKHOCTD
npuMeHeHus d(pdekra mapamiakca
JUTSI OTIpEICTICHUS TTOJIOKEHUS
M300paKe€HUsI ICTOUHHMKA CBETa

C MaJION CBETUMOCTBIO, MTOJIY4EHHOT'O

C TIOMOIIIBIO0 COOMPAFOIIEH JTUH3BI
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U UHmMepnpemuposams OTyIeHHBIC
pE3yNbTaTHI.

Onpedensimb POKYCHOE PACCTOSHUE
coOmparoIIeii JIMH3bI Ha OCHOBAaHUH
PE3yJIbTaTOB AKCIIEPUMEHTOB

10 HAOJIOIEHUIO IMapauiakca
M300paXeHUsI TOUCUHOTO UCTOYHUKA
CBETa, OIICHUBATH a0COJIIOTHYIO

¥ OTHOCUTENHHYIO TIOTPEITHOCTh
U3MEPEHHOM (hM3UYECKON BEIMYUHBI.
Hcnonvzosams cOOMPAIONTYIO JTUH3Y,
ONTHYECKYIO CKaMBIO.

Pewamyv 3anaun Ha TOHKHE

COOHMparoIIue JINH3BI

2.9. Wsmepenue HOKyCHOrO 2 PacceunBaroniye JUH3bI. Onepuposamsb NOHAMUAMU . TAH3A,
paccTosiHUS Tonkas nun3a. DokycHoe TOHKasl JIMH3a, PACCEUBAIOILAs JIMH3A,
paccenBarolel JTUH3bI paccTOsIHUE U ONTHYECKas cuia MHUMBIN UCTOYHUK CBETA, MHUMOE
(IpaKTUKYM ) TOHKOM JUH3bL. DOpMyIia TOHKOU U300paxeHue.

JINH3BL. Ymems 3aniuceiBaTh (HOpMYIy TOHKOM
Xona Jiyda, MpOLEAIIEro JINH3Y JIMH3bI 715 CITyvasi paccenBaronien

1OJ1 TPOU3BOJIBHBIM YTJIOM JIMH3bI, COOUPATH KCIEPUMEHTAILHYIO
K €€ TJIABHOM ONTHUYECKOU OCH. YCTaHOBKY, I0JIy4aTh JEUCTBUTEIBLHOE
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[TocTpoenune n300paxxeHuii TOUKU
U OTpe3Ka MPSAMOU B COOUPAIOIITUX
Y PACCEUBAIOIIMNX JIMH3aX

H UX CUCTCEMAax

n300pakeHUE B PaCCEUBAIOIICH JIMH3E
MyTEM CO3/IaHUSI C TTOMOIIbIO
coOMparoIIeit TMH36I MHIMOTO
HMCTOYHMKA JIJI PAaCCEUBAIOIICH JIMH3BI.
IIpusooums npumepvi ONTHISCKUX
prOOPOB, B KOTOPHIX MPUMEHSIFOTCS
paccenBarolIUe JUH3bI U CUCTEMBI JINH3.
Ipumensmo GopmMyny TOHKON JTHH3BI
CJIy4asi paCCEUBAIOIIEH JIMH3HL.
Cmpoums X0 pa3IMYHbIX JIyden

B TOHKOM PacCEUBArONIEH JINH3E,
N300pakeHUE TOUKH U OTPE3Ka MPSIMOM
B COOMpPAIONTUX U PACCEUBAIOIINX
JIMH3aX ¥ UX CUCTEMax.

Uccnedosams xon nyuen

Yyepes3 paccerBalollyIo JIMH3Y,

a TaK)KE€ B CUCTEME, COCTOSIIICH

13 coOMparolel U paccerBaroIICH JIMH3
MIpY UX PA3IMYHOM B3aHMHOM
PACIIOJIOKEHUH U UHMEPNPEMUPOBAMb
MOJTy4YE€HHBIE PE3YJIbTAThI.

Onpeodensimb POKYCHOE PACCTOSHUE
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2.10 OmpeneneHue AITMHBI
BOJIHBI JIA3EPHOTO
U3ITYYEHUS C IIOMOIIBIO

cxembl FOHTa

(MpaKkTHKYM)

Hutepdepenius caera.
KorepeHTHbIE HCTOUHUKH.
VY cioBust HaOIIOAEHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTHUHE

OT IBYX KOI'CPCHTHLIX HCTOYHUKOB.

paccenBaroIIeH JIMH3bI HA OCHOBAHUU
PE3yNbTaTOB AKCIIEPUMEHTOB T10:

1) HAOIIOACHHIO AEHCTBUTEIHHOIO
M300paKeHusl, TaBaeMOTO
paccenBarOIIEH JTMH30M;

2) HAOJTIOJICHUIO PACXOSIICTOCS
CBETOBOTO IMy4YKa, 00pa30BaHHOTO
paccenBaroUIeH JIMH30M; OLICHUBATh
a0COIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (HU3NUECKOM
BEJIMYUHBI.

Hcnonvzosams cOOMPAIOITYIO

Y PACCEUBAIOIIYIO JIMH3Y, ONTHYECKYIO
CKaMbIoO.

Pewams 3anaun Ha TOHKHE
paccenBaIONINe JTHH3BI

Onepuposame NOHAMUAMU
uHTepdepeHuus, nHTepdepeHIINOHHAS
KapTUHA, KOTEPEHTHBIC NCTOYHHKH,
UHTEPPEPEHIUOHHAs CXEMA, CXEMA
FOnra.

Ymems 3aniuceIBaTh YCIIOBUS

93



[Ipumeps! KIaccuYecKux

UHTEPPEPEHLUOHHBIX CXEM

HaAO0JII0ICHHS] MAKCUMYMOB

¥ MUHUMYMOB B HHTEP(EPEHIIMOHHON
KapTHHE OT JBYX KOT€PEHTHBIX
MCTOYHUKOB, COOMPATH
HKCIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooumsv npumepvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOKCTB,
B KOTOPBIX HAaOIIOAAeTCs
(mpuMeHseTCs) sIBJICHUE
UHTEPPEPEHIIUU.

Ipumenams ycnoBusi HAOIIOACHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTHHE.
Cmpoums X011 «Iydei» U MOKa3bIBaTh
Ha HEW pa3HOCTh XO1a

B uHTephepeHnnonHon cxeme KOnra.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEP(HEPEHIIMOHHON KapTUHBI

IPU Pa3IMYHBIX T€OMETPUUECKUX
napamerpax cxemsl FOHra.
Hccneoosams naTEpPEPEHINOHHYIO

KApTUHY MPU HAOIIOICHUH
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Hroro no pazneny

Paznen 3. KanTroBas ¢pusuka.

3.1.

N3yuenue cnekrpa
CBETa PA3INYHBIX
HMCTOYHHKOB

C IIOMOILIBIO
TuhpaKInOHHOM

pemeTKu (MPakTUKyM)

19

Hudpakius ceera.
JudpakironHas perneTka.
VYcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPU MaJCHUH
MOHOXPOMATUYECKOTO CBETA

Ha AUGPAKITUOHHYIO PEIIETKY.

UHTEP(EPEHLIUN C TIOMOILBIO CXEMBI
FOunra u unmepnpemuposams
MOJIyYE€HHBIE PE3YJIbTATHI.

Onpedensamob NIVHY BOJHbBI CBETA

0 pe3yJibTaTaMm HaOI0ICHUS
UHTEPPEPEHIIMOHHON KaPTUHBI

¢ momoIIsio cxembl FOHra, orieHnBaTh
a0COIIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (HU3NUECKOM
BEJINYUHBI.

Hcnonvzoeams na3epHyO YKa3Ky,
pYyJETKY, a Takke GoJbry, OyIaBKu

W HUTKY JIJIs1 peain3aiuu cxembl FOHra.
Pewams 3a1aun Ha 1ByXBOJIHOBYIO

UHTEPPEPEHLINIO

Onepupogame NOHAMUAMU
nudpakiys, TudpaKmoOHHAas pelIeTkKa,
(GhOTOH, YPOBEHb SHEPIUU aTOMa,
U3JIy4YEeHHE U MOorjomieHue (GoToHa,
CHEKTp U3Iy4yeHUs!, CHEKTPOCKOII.

Ymems 3anuchIBaTh YCI0BUS
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N3nyyenue u noriomnieHue
(hOTOHOB TIpH MIEpexoie aToMa
C OJTHOTO YPOBHS SHEPIUU

Ha Ipyrou. Buasl criekTpos.

Cnexrpockon

HAOJII0ICHUS TJIaBHBIX 1U(PPaKIMOHHBIX
MaKCUMYMOB MIpH MaJIeHUH
MOHOXPOMAaTUYECKOI'O CBETA

Ha AUPPAKIUOHHYIO PEUIETKY, YCIOBUS
U3ITY4EHHUS U TOTJIOMIEHHS] (POTOHOB
IIPU MEPEXOE aTOMa C OJHOI'O YPOBHS
SHEpPruM Ha JAPYyrou, coOuparhb
JKCIIEPUMEHTAIbHYIO YCTaHOBKY.
IIpusooums npumepvi TAHEHUYATHIX,
II0JIOCATBIX U CIUIOIIHBIX CIIEKTPOB
U3JIy4EHUs, TEXHUYECKUX YCTPOKCTB,
B KOTOPBIX MPUMEHSIOTCS U3ITy4EHUS
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ilpumensmo ycnoBusi HaOIIOICHUS
TJIAaBHBIX AUQPPAKITHOHHBIX
MaKCUMYMOB TIpH MaJIeHUH
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PPAKIUOHHYIO PELIETKY.
Cmpoumb X0 «I1ydeil»

IPU WX HOPMAJILHOM TaJICHUH

Ha TU(PPaKIUOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEM pa3HOCTh XO[a.

(DOpM_VJlMpOGdWlb T'UI10TC3y O BUC

96



CHEKTPOB U3JTy4YEHHUsI UICTOYHUKOB CBETA
pa3HOU NMPUPOBL.

Hccneoosams oTHUECKHUE CTIEKTPbI
U3ITy4CeHUS HICTOYHUKOB CBETa PA3HOM
IPUPOJIBI U UHMEPNPEMUPOBANb
MOJTYYCHHBIE PE3yJIbTATHI.
Onpedensimob NIUHBI BOJIH U3ITYy4ECHUS
Pa3IMYHBIX HCTOYHUKOB

10 pe3yibTaTaMm HaOJI0IeHUs
TUu(PaKIIMOHHON KapTHHBI,

naBaeMou TU(PPAKIIMOHHON PEIICTKOM,
OIICHUBATh A0COIIOTHYIO

¥ OTHOCUTENBHYIO TIOTPEITHOCTh
U3MEpPEHHOM (pu3nuecKon

BCJTMYMHBI.

Hcnonvzosams nudpakIiinoHHYIO
pemieTky, hoHaph C JIaMITOH
HaKaJIMBaHUS, CBETOANOIHBIN (POHAPB,
ra3opa3psyIHyIo Jamity, tuadparmy,
MEPHYIO JICHTY.

Pewamw 3a1a4n 0 najieHUuU cBeTa
Pa3IMYHOTO CIIEKTPAILHOTO COCTaBa

Ha AUGPAKITUOHHYIO PEIIETKY
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3.2.

HUccnenosanue
3aBUCUMOCTH
MHTEHCUBHOCTH
CBEUCHHUS CBETOIHNOA
OT CHJIbI IPOTEKAIOIIETO

4Cpe3 HEIro TOKa

(MpaKkTHKYM)

Ceroano;, ”HTEHCUBHOCTD

U3JIy4eHus1, POTOH, FIEKTPOH

Onepuposamsb NOHAMUAMU . CBETOIUO/I,
p-N-iepexo, 3JIeKTPOH, JbIpKa, (DOTOH,
WHTCHCHUBHOCTD M3ITYICHUS.

Ymems 0OBACHATH B YIIPOIIIEHHOM BUIE
TIPUHITAIT ICHCTBHUS CBETOINO/A,
coOupaTh 3KCIEPUMEHTANBHYIO
YCTaHOBKY.

IIpueooums npumepvl IPUMEHEHUS
CBETOJIMOOB B OBITY U B TEXHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHMOCTH MHTEHCUBHOCTHU
U3JIYYCHUS CBETOIMOA OT CHIIBI
MPOTEKAIOIIETO Yepe3 HEro TOKa.
Hccneoosams 3aBUCUMOCTD
WHTEHCHUBHOCTH U3Ty4€HHUS CBETOANO/IA
OT CHJIbI ITPOTEKAIOIIETO YEPE3 HETO
TOKA U UHMEPNPEemupo8ams
MOJTYYEHHBIE PEe3YIIbTaThI.

Cmpoumb rpadyK 3aBUCUMOCTH
WHTCHCUBHOCTH M3JIYYCHHUS CBETOINO/IA
OT CHJIbI IIPOTEKAIOIIETO YEPE3 HErO

TOKa (C y9eTOoM abCOIIOTHBIX
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3.3.

Hab6mronenne
M30UpaTEIbHOCTH
BHYTPCHHETO
dororddexTa Kk qHHE

BOJIHBI CBE€TAa

(MpaKkTHKYM)

CseToanon, MTHTEHCUBHOCTD
U3Ty4deHusl, POTOH, IEKTPOH.
OHeprus U UMIyIbC (HOTOHA.
dotodddext. 3aKOHBI
dbotordpdekra. YpaBHeHue
Oitnreiina 115 Gotodddexra.

«Kpacnas rpanuna» dpororddexra

IIOTPELIHOCTEN U3MEPSAEMBIX
(U3HUECKUX BETUYMH).

Ipumenams npaBuIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (DPU3UIECKUX
BEJIMYMH JIPYT OT JApyTa.

Onpeodensimeb XapakTep 3aBUCUMOCTH
WHTEHCUBHOCTH U3Ty4EHUS CBETOANO/IA
OT CHJIBI POTEKAIOIIETO Yepe3 HEero
TOKa.

Hcnonvzoeams CBETOANOM, JTIOKCMETP
(un cMapTdhOH ¢ TaTINKOM
OCBEIIIEHHOCTH ), JIJA0OpaTOPHBII OJIOK
NUTaHus (MM UICTOYHUK MTOCTOSSHHOTO
HaMpsHKEHUS, PEOCTaT U MYJIbTUMETD)
Onepuposamsb NOHAMUAMU . CBETOANO],
p-N-miepexo, 3MEKTPOH, AbIpKa, (POTOH,
WHTEHCUBHOCTh U3Ty4CHUS,
dotorddexT (BHEIIHUIA 1 BHYTPECHHUH),
(hOTOTOK, «KpacHasi TPAaHUIIA»
dbotorpdexra.

Ymemwb 0OBACHATD B yIPOIIEHHOM BH/IE

MIPUHIIHAT JIEUCTBUS CBETOINO/IA,
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(bopMynrpoBaTh 3aK0HBI (HOTOIPdEKTA,
3aMMChIBaTh YPaBHEHUE DUHILITEHHA
st porodddexra u popmyiy

JUTSL «kKpacHOM rpanuiib» hotodrddekra,
coOupaTh HKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooumsv npumepvl TPUMEHEHUS
CBETOJMOJIOB B OBITY U B TEXHHUKE.
Ipumensmo 3aKoHBI PoTOIPdEKTa,
ypaBHEHHE DUHILITEHHA

st poroaddekra, popmyny

JUTSL «KpacHOM rpaHuiibl» hotodrddexra.
Dopmynuposams TUNIOTEY

00 yCIIOBUSAX BOZHUKHOBEHUS
BHyTpeHHero GoTodddexTa

IpY MaJCHUH Ha CBETOUO/]] CBETOBBIX
BOJIH Pa3HOU JJIHBI.

Hccrneoosams siBNeHHE BOZHUKHOBEHUS
($oTOTOKA B OCBEIIAEMOM CBETOAHMO/IE,
U3Y4YUB 3aBUCUMOCTb CUJIBI (POTOTOKA

B OCBELIAEMOM CBETO/INO/IE

OT HaNpsKEHUS Ha IPYTOM CBETOJIUOJIE,
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Hroro no pazneny
OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BBITIOJIHSIIOIIEM POJIbh UCTOYHUKA CBETA
U UHmMepnpemuposams OTy4YEeHHbIE
pEe3ybTaTHI.

Onpedensamsb ycIOBHUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOIUO/IC
(TOK BO3HUKAET TOJIBKO MPU OCBELIEHUU
€ro CBETOIMOJIOM C JJIMHOM BOJIHBI,
MEHBIIIEN WM PAaBHOW JJIMHE BOJIHBI,

Ha KOTOPYIO PAaCCUUTAH OCBEIIAEMBbII
CBETOJINO]I).

Hcnonvzoeams CBETOOUOABI PA3HBIX
IIBETOB (KpacHBIE, 3€JICHbIC U CUHUE),
7abopaTopHbIi 010K MUTAHUS,
MYJIbTUMETP.

Pewams 3anaun Ha GoTodPdexT
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