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INOACHUTEJIBHASA 3AIINCKA

Hacrosimas pabouas mporpaMmma Kypca BHEYPOUHOU AeSATEIbHOCTH «OCHOBBI
bu3nUecKoro 3KCrepuMeHTay (janee — mporpamma) pa3padoTaHa B COOTBETCTBUU
c TpeOoBaHUSAMH (DeepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa
cpennero obmiero obpazoBanus (manee — PI'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3aluilo OOy4eHHUs B (DU3MKO-MATEMaTUYE€CKOM Mpoduiie B COOTBETCTBUU
c TpeOoBanusMu (eneparbHONH 00pa30BaTEIBLHON MpOrpaMMbl CPEAHEro OOIIero
oopazoBanus (OOII COO) [3].

Peanu3zanus mporpaMmbl MOXKET COJIEHCTBOBATH JOCTUKEHUIO 00yUYaIOIIUMHUCS
wiaHupyemelx  pesyiabtatoB  ocBoeHus DOII  COO, pa3BUTHIO JIMYHOCTH
oOydJarommxcs, (GOPMUPOBAHUIO M YIOBICTBOPECHUIO WX COIUAIBHO 3HAYUMBIX
UHTEPECOB U TMOTpeOHOCTEH, camopeanu3ali OOYydJaloIMXCs dYepe3 y4dacTHue
BO BHEYPOUHOH J1eATeNbHOCTH. OJHON M3 BO3MOXKHBIX (hOpM peai3aliii IporpaMMBbl
aBnsieTcs:  Kpyxkok. [Iporpamma MoXeT peaau3oBbIBaTbCA — 00pa30BaTEIbHON
OpraHu3aliell CaMOCTOSITEIbHO JUOO0 HAa OCHOBE B3aMMOJAEUCTBUS C JPYTHMMH
OpraHu3alusIMHU, OCYIIECTBISIOUMMU 00pPa30BaTEIbHYIO e TEIbHOCTb.

[Iporpamma Kypca BHeEypodHOW aedarenbHOCTH «OCHOBBI (PU3HMUECKOTO
DKCIEPUMEHTa» MpeIHa3HadeHa il peanuszanuu B 10—11 kmaccax u HampaBieHa
HA  JOCTHKEHHE  COOTBETCTBYIOIIMX  PE3yJIbTaToB,  C(HOPMYIMPOBAHHBIX
B (QenepanbHOil paboueil mporpamme mno y4deOHOMY mnpenMery «Duznkay
(yromyOieHHbBIN YPOBEHb).

[Tpu u3yyennn UMK Ha YTIyOJIEHHOM YPOBHE peaiu3alusi 3TUX MPUHIIUIIOB
0a3upyercs Ha HUCHOJIb30BAHHHM CAMOCTOSTENBHOTO YYEHHYECKOTO 3KCIEPHUMEHTA,
BKJIIOYAIOIIET0, B TOM 4HCIE, paldoThl (u3Hueckoro mnpaktukyma. [Ipu sTom
noJi paboTaMy MPaKTUKyMa MOHUMAETCsl CaAMOCTOSITEIbHOE HCCIIEIOBaHUE, KOTOPOE
MPOBOAMUTCS IO PYKOBOJCTBY CBEPHYTOTo, 00OOIIEHHOrO BHJa Oe€3 MOoIaroBon
UMHCTPYKIMHU. B pe3ynbrare oOecreunBaeTcs OBlaJicHUE O0Y4JalOUUMUCS YMEHUSIMHU
IPOBOJUTH MPSMbIE U KOCBEHHbIE U3MEPEHHUs, UCCIIEA0BAaTh B3aUMHbBIE 3aBUCUMOCTHU
IBYX (PU3UYECKUX BEIMYMH MU OCYIIECTBIATH IMOCTAHOBKY OIBITOB IO IMPOBEPKE
NPEUIOKEHHBIX TUTIOTe3. Bee 3To crmocobCcTByeT JOCTHIKEHHUIO OJTHOM M3 OCHOBHBIX
nenel u3ydeHus (PU3MKU Ha ypOBHE CpeaHero oOiero oOpa3oBaHUs — OBJIAJICHUIO
OOy4yaroUIMMHUCS METOJJaMU  CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSI W NPOBEACHUS
(bU3HYECKNX SKCTIEPUMEHTOB, aHAIN3a U MHTEPIIPETAIINU WH(OPMAIIHH, OTIPEICTICHIS

JAOCTOBCPHOCTH ITOJIYICHHOI'O pC3yJibTara.



AKTyallbHOCTh ~ pE€alM3allii  JaHHOW IMpOorpaMMbl  OINPEIEISAECTCS  TEM,
YTO €€ OCBOEHHE II03BOJIIET OOYy4aloUMMCSi Ha MpaKTUKE O3HAKOMUTHCSA
C pa3UYHBIMU (PU3NYECKUMU SIBJICHUSIMH, SKCIEPUMEHTAILHO M3YUUTh Pa3IMuHbIC
¢usnyeckue 3aKOHOMEPHOCTH, YIIIYOUTh CBOUM TEOPETUUYECKUE 3HAHUS, Pa3BUThH
UMEIOIHUECS M TPUOOPECTH HOBBIE MPAKTUYECKHE YMEHHS W HaBBIKM B 00JacTU
IUIAHUPOBAHUS, TIOJITOTOBKH, IPOBEJACHUS, aHATIM3a U MHTEPIpETAuU (PU3NYECKOTO
HKCIIEPUMEHTA.

[Iporpamma naetr oOy4arolmMMCs BO3MOXHOCTb MPUOOPECTH MPAKTHUECKUUN
OIBIT Pa0OTHI C JTA0OPATOPHBIM 00OPYAOBAHUEM, OBJIA/IETh KOHKPETHBIMU MPUEMAMHU
UCCIIEIOBATENbCKOM  JEATENBHOCTH  HAYMHAIOWIEro  (hU3MKa-3KCIIEPUMEHTATOPA,
chOopMHUPOBATh HABBIKK OI[E€HKH MOTPEIIHOCTEN Pe3yJbTaTOB U3MEPEHUS (PU3UYECKHUX
BeanunH. Peanmuzanmst mporpamMmbl - co3maeT  yciuoBHS s GOPMHpPOBAHUS
y 00y4aroImuxcsi HECTaHIAPTHOTO KPEaTUBHOTO MBIIIJICHHSI, COACHCTBYET Pa3BUTHIO
UHAUBUAYATbHOCTH — CYXACHHHM,  (OPMUPOBAHUIO  KYJIbTYpPhl  OOOCHOBAHHS
COOCTBEHHOI'O MHEHHSI U1 CBOOOBI €I0 BHIPAKECHHUS.

[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
MIPAKTUYECKUAN TYP.

[Iporpamma mpecnenyer He TOJILKO 0Opa3oBaTebHbIe, HO U BOCIUTATEIbHBIC
LEIH, IOCKOJBKY COOTBETCTBYET UJEE SKOJOTM3alMd M UAEE MNPUKIATHOU
HaIlPaBJIICHHOCTH, KOTOpbIE, B YHUCIE APYTUX HUJAEH, MOJOXKEHbl B OCHOBY Kypca

¢busuku, nzydaemoro Ha cryneau COO.

BapuanTsl peasu3zanuu nporpaMmmsl 4 GopMbI IPOBeIeHUs 3AHATH I

Peanuzanust mnporpamMmbl IMpeAnosaracT COYETaHHWE Pa3IMYHBIX  (opM
IpyHmnoBoi paboThl (CylmiaHue JEKUWW, TUCKYCCHS, MOHTaX SKCIEPUMEHTAIbHBIX
YCTaHOBOK, MTPOBE/ICHNE (PU3UUECKUX U3MEPEHUI MTOJI PYKOBOJCTBOM IPENOAaBaTENs)
U HWHIWBUIYATBbHON paboThl (BBINOJHEHUE CAMOCTOSATENBbHBIX pPA0OT M padoT
MPaKTUKyMa, 00pabOTKa W HHTEpIpPETalMs Pe3yJbTaTOB (PU3NUYECKUX H3MEPEHUH).
Hcnonb3oBanue Takux Gopm paboOThl TOMOTAEeT Pa3BUBATh y 00yHAIOIINXCS, C OJTHOM
CTOPOHBI, HABBIKM BOCIPHUSATHS HOBOW MH(OpPMAIMK TpU Pa3IUYHBIX (PopMax
ee MoAayu, a C APYrod CTOPOHBI — AKTUBHOCTb, CAMOCTOSTEIBHOCTh U TBOPYECKOE

Hadyasio. B menom peanus3anus AAHHOW NOPOTrpaMMbl  JOJKHA  IOJOKUTEIBHO



CKa3bIBAThCsl KaK Ha aKTyaJu3allMd 3HAHUM, YMEHUU W HABBIKOB O00YyYaroUIUXcCs
B paMKax UX MpeanpodhecCuOHATIbHON TEXHOIOTUUECKON (MHKEHEPHOM ) MOTOTOBKH,
TaK 1 Ha COUMATbHOM (POPMUPOBAHUH JIMYHOCTH O0YYaAIOIIHUXCS.

IIporpamMma Kypca paccunrasda Ha 68 4acoB, B paMKax KOTOPBIX HPELyCMOTPEHBI
Takue (HOopMbI padOT, KaK JIEKIIUH, CAMOCTOSITETIbHbIE pabOThl U PadOThl MPAKTUKYMA.
B Xxome camocTosiTeNbHBIX pabOT oOOydaromecs MOA KOHTPOJIEM IPEernoAaBaTes
3aKPETUISIIOT HOBBIE 3HAHUS, OTpabaThIBAIOT OIPEICIICHHbIE YMEHHUSI U HaBbIKU. PaOoThI
NpaKkTUKyMa  MOApPa3yMEBAlOT  CaMOCTOSITENIbHOE  PEIICHHE  00Yy4arolUMUCS
HKCIIEPUMEHTATIbHBIX (DU3MUECKUX 337a4. Temaruka paboT MpaKTUKyMa W TOPSIOK
UX CJIeIOBaHUsI COOTBETCTBYIOT CTPYKTYpE TEMATUYEeCKOro TNIAaHUPOBAHUS (peepaibHOM
paboueii mporpaMMsl 1o yueoHoMy nipeamMery «Pusnkay (yriyoJeHHbIH YPOBEHbD).

[Iporpamma paccuMTaHa Ha peaau3alui0 B TEYEHUE JBYX JIET OOYy4EeHHs
B 10-11 kmaccax mpu OpOBENEHHWH 3aHATHM OJWH pa3 B Helemo odbemMoM 1 yac
kaxzaoe. [lo ycMoTpeHUIo y4yuTens MOPSAOK CIEIOBAaHUS 3aHATUH MOXKET OBITh
U3MEHEH, @ HEKOTOPBIE MOT'YT OBITh UCKIIFOUEHBI.

JlormyckaeTcst peanu3anys 4acTH NporpaMMbl B TEUEHHUE OJJTHOTO y4eOHOro roja —
i oOydaromuxcst Tonbko 10-ro mnu Tonpko 11-ro kiacca. OHaKo B 3TOM ciiydae
npu padore ¢ oOywarouumucsa 11-ro kjmacca peKOMEHIyeTcsl HaYMHATh U3JI0KEHUE
y4eOHOro Marepuajia ¢ TMpPOBEACHUS 3aHATHI, HaNpaBICHHBIX HA OCBOCHHUE
00y4YarOIIMMUCS OCHOBHBIX IIPUEMOB U METOJIOB 00pabOTKHU pe3yabTaTOB (PU3NUECKUX
U3MEPEHUN W OLIEHKHM MorpemHocrel. [ms storo pekomenayercs: 1) mpoBecTu
B Kiacce 3aHatus Ne 1, No 3 u Ne 5 u3 nporpammsl 10-ro knacca; 2) 3a1ath Ha 10M
BbinosHeHue 3aaanuil 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-mmoo Tpu 3aHstus (Hampumep, Ne 16, No 17, Ne 18).

Bo3moxHO Takke ocBoeHHe o0ydaromumMucs 11-ro kinacca nogHON IporpaMMbl
IIPU YCJIIOBUM MPOBEACHUS 3aHIATHH JBa pa3a B HEIEI0 00beMOM 2 yaca Kaxoe.

Psn paGor mpakTukyma (Ha YCMOTPEHHME YUYUTENs) MOXKET ObITh 3ajlaH
OoOy4JaImMUMCsl Ha JOM JUIsl CaMOCTOSITEJIbHOTO BBINOJIHEHUS € MOCIEIYIOIIUM

KOHTPOJIEM U O6CY)KI[€HI/ICM IMMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocBs3sb ¢ ¢penepajibHOil padoueid MporpaMmMoil BOCIM TAHUS
[Iporpamma paszpaboTaHa ¢ y4eToM peKOMEHIanui ¢eaepanbHOi paboueit
MpOrpaMMbl BOCIIUTaHUS. B 4acTHOCTH, OHA YYHUTHIBAET TICUXOJIOTO-TIEIarOTHYECKUE

O0COOEHHOCTH COOTBETCTBYIOIICH BO3PACTHON KATETOPHH 00 yJarOIIHXCA.



[IporpamMma COOTBETCTBYET TaKMM IIEJISIM BOCHUTAHUS OOy4arouuxcs,
KaK pa3BUTHUE JIMYHOCTH, CO3/IaHUE YCIOBUM JIJISi CAMOOIIPEACIICHUS U COIIMAIIA3AIINH.

[Iporpamma  comecTBYyeT pEHICHUIO CIASAYIOIMX 3a7ad  BOCIHUTAHUS
OOy4JalIIMXCs: YCBOCHHE 3HAHWM, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaJUIIHi, KOTOPBIE BHIPAOOTAIO pOCCHIICKOE 00111eCTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHONICHWH K OTHM HOpPMaM, IIEHHOCTSAM; MPHOOPETCHHE
COOTBETCTBYIOIIETO ’TUM HOpMaM, IIEHHOCTSIM, TPAIUIIMSM COIIMOKYJIBTYPHOTO OTIBITa
TIOBE/ICHHS, OOIIECHUS, MEXJIMYHOCTHBIX M COIMAIBLHBIX OTHOIICHWH, MPUMCHCHUS
MOJIYUCHHBIX ~ 3HAHMM;  JOCTHXKEHHUE  JIMYHOCTHBIX  PE3yJIbTAaTOB  OCBOEHUS
o011e00pa3oBarenbHON MporpaMmel o gusnke B coorBercTBUU ¢ DI'OC COO.

[Iporpamma COOTBETCTBYET CJIEYIOLIMM OCHOBHBIM HAIIPABJICHUSIM BOCITUTAHUSI.

1) TpynoBoe BOCHUTaHHWE — BOCIHUTAHHUE YBAKEHUS K TPYAY, TPYASIIHMCS,
pesynpTaTaMm Tpyda (CBOero W JApPYruxX JIOJAEH), OpHUEHTalus Ha TPYAOBYIO
JEeATENbHOCTb, MoJIy4eHue npodeccun, JMYHOCTHOE CaMOBBIPAKEHHUE
B TPOAYKTHBHOM, HPABCTBEHHO JOCTOMHOM Tpyle€ B POCCHUHUCKOM OOIIECTBE,
JIOCTHKCHHE BBIJAIONINXCA PE3yJIbTaTOB B MPO(EeCCHOHATBLHON esTENbHOCTH.
[leneBbIMU OpUMEHTHUpAMH SIBISIOTCS: (OPMUPOBAHUE OCO3HAHHOW TOTOBHOCTH
K TMOJIy4eHHI0 TpodeccHoHanbHOro 00pa3oBaHUsl, HEMPEPHIBHOMY OOpPa30BAHUIO
B TEUEHHE KU3HU KaK YCJIOBHUIO YCIEIIHON MPOPECCHOHATLHOM M OOILECTBEHHON
NEeSITeNbHOCTY; TOHUMaHUE crhenuuKyd camooOpa3oBaHus W TPOGECCHOHATHHON
CaMOIOJITOTOBKA B HMH(OPMALIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTBHCS M TPYAUTHCA B COBPEMEHHOM OOINECTBE; OPUEHTUPOBAHHOCTD
HAa OCO3HAHHBIA BBIOOP cdepsl MpodecCHOHATBHOW TPYAOBOW NEATEIHHOCTH
B POCCHICKOM OOITIECTBE C YU4ETOM JINYHBIX JKH3HEHHBIX IUIAHOB, IIOTPEOHOCTEH CBOSH
ceMbH, 00IIIeCTBa.

2) DKOJIOTMYECKOe BOCIUTAHUE — (POPMUPOBAHUE HKOJOTUYECKOM KYJIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOr0 OTHOIICHUS K MPUPOJIE, OKPYXKAIOIIEH Cpefe Ha OCHOBE
POCCHMCKHX TPAAUIIMOHHBIX JTyXOBHBIX IIEHHOCTEH, HABBIKOB OXpaHbI, 3allUTBHI,
BOCCTAaHOBJICHUSI TIPUPOJIbL, OKpYXaromiel cperapbl. LleneBbIM OpHUEHTHUPOM SIBIISETCS
OCO3HaHHE HEOOXOIUMOCTH TPUMEHEHHS 3HAHHUSI €CTECTBEHHBIX M COIMALHBIX HAYK
JUIL  PasyMHOTro, OEpe’JIMBOTO TMPHUPOAONOIb30BaHUS B OBITY, OOIIECTBEHHOM
HPOCTPAHCTBE.

3) LlenHOoCTH HAYYHOTO MMO3HAHUS — BOCIIUTAHUE CTPEMJICHHUS K TIO3HAHUIO CeOs

W JPYTUX JIOACH, TMPUPOIbI M O00IecTBa, K TMOMYyYEeHUIO 3HAHWUW, KaueCTBEHHOTO
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00pa30BaHUsl C YyYETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
IleneBbIMU OpHEHTHpPAMHU SIBISIOTCS: (OPMUPOBAHUE JIEATEIBHO BBIPAKEHHOIO
MO3HABATEJILHOTO HHTEpeca B 00JacTH (PU3MKKM C yYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, JOCTHUKEHUM; TONYUCHHUE MPEICTABICHUN O COBPEMEHHON HAay4YHOU
KApTUHE MHpA, O JOCTHKECHHUSX HAyKM W TEXHUKH, O 3HAYECHUM HAYKU B KU3HU
pPOCCUICKOr0 00IIecTBa, 00ECIEYEHUH €ro 0e30MaCHOCTU; MPUOOPETEHNE HABBIKOB
KPUTUYECKOTO MBIIUICHUS, OIpPEACNICHUs] JOCTOBEPHOM Hay4yHOW HWHGOpMaLIUU
U KPUTHKMA AaHTUHAYYHBIX IMPEICTABICHUN; pPA3BUTUE M NPUMEHEHHE HaBBIKOB
HAOJIIO/ICHUS, HAKOIUIEHWS W CHUCTEMaTu3aluh (PAKTOB, OCMBICIEHUS OIbITA

B CCTGCTBCHHO-Hay‘lHOI\/'I obmacTu IIO3HaHMHA, PICCJIGI[OB&TﬁHBCKOﬁ ACATCIbHOCTH.

Oco0enHocTH padOTHI YYUTEJIS MO POrpaMme

[Ipn peanu3anmmu JaHHOW MPOTPAMMBI 3ajada y4YUTENs] COCTOMUT B TOM,
9TOOBI  CO37IaTh YCJIOBUSA [IJI1 yCBOCHHS OOYYAIOIIMMUCS HOBBIX 3HAHUM,
NpPUOOPETCHUsI WMH HOBBIX YMEHHW W 3aKPEIUICHUS HAaBBIKOB, HEOOXOIMMBIX
TUTS TIPOBEACHUS (PM3MYECKUX SKCIIEPUMEHTOB 1 aHAJIM3a TOJTYISHHBIX PE3yIbTaTOB.

Jns pemieHus 3Toi 3amayd HEOOXOAMMO Hajduyue B KaOuHeTe (DU3MKHU
00OpymOBaHMs, KOMIUICKTYIOITUX ¥ PAcXOJHBIX MaTepuajioB, TPEOYIOMMXCS
JUTSI TIPOBEACHHUS CaMOCTOSTEIBHBIX paboT W pabor mpakTukyma. [lepedeHb
npeayiaraeMpix  pabor  chopMmupoBaH TakuMm  00pa3zoM, UTO  TOATOTOBKA
K UX TPOBEICHUIO HE JIOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyIHEHUNA —
BCE HEOOXOAUMOE IS PeaM3aliyl MPOTPaMMBbl, KaK MPaBUIIO, JTMOO HAXOIUTCS
B KaOuHeTe (PU3nKu, 1100 TOCTYITHO B IOBCETHEBHOM OBITOBOM OOMXOJIE.

[lepen HayasioM 3aHATUA  YYUTENIO PEKOMEHIYETCS CaMOCTOATEIbHO
BBITIOJTHUTh BCE TEOPETHUYECKUE 3aJaHMs, CAMOCTOSTEIbHbIE PabOThl U PpaldOTHI
MPAKTUKYMa, KOTOPBIE IOJKHBI OYIYT BBIMOIHATH 00yUYaroImuecs. ITO 1aCT YUUTEII0
BO3MOXHOCTh HE TOJIbKO BBIIBUTH BO3MOKHBIE TEXHUYECKHE MPOOIJIEMBI,
HO W TIOJIYYUTh KOHTPOJBHBIE PE3YJbTAaThl MU3MEPEHHN UM UX 00pabOTKH, KOTOpbHIE
MOHAMOO0SATCS 1Ml JalbHEWIEH TMPOBEPKU MPABUIBLHOCTH BBITIOJHEHUS pPabOT
00y4aroIuMHUCH.

[TockONBKY ONHMM U3 TJAaBHBIX pE3yJbTATOB PabOTHl YUHTENIsS B pPaMKax
BHCYPOYHOM JIEATECITLHOCTH SBJISCTCS JIMYHOCTHOE PA3BUTHE 00 YJAIOITUXCS, YIUTEITIO
PEKOMEHAYETCS TIPH TPOBEICHUHM 3aHATHH IO IMPOrpaMMe aKTHBHO YdYacTBOBATh
B JICATCIBHOCTH OOYyYalOIIUXCS, KOHTPOJUPOBATh XOJ  BBIMOJHCHUS HMH

HKCIIEPUMEHTAIBLHOM PAa0OThI, HAMPABISATH W KOPPEKTHUPOBATH UX ACHCTBUS,
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CBOCBPEMCHHO  yKa3bplBaTh HAa  OMMOKA W  HEJOYETHI,  IOJCKAa3bIBaTh
U JICMOHCTPHUPOBATh NPABUIIBHBIC CIMOCOOBI BBIOJTHEHHS TMPAKTUYECKON paboTHI,
00CYXXJIaTh TIPUYMHBI U BO3MOKHBIE TTOCIIEICTBHSI TOMyCKaeMbIX OmmOoKk. Bo BpeMs
3aHATUN HEOOXOAUMO  TMOJJAEPKUBATH n00poXkKeTaTeIbHYIO atMochepy
COTPYIHUYECTBA.

VYuurenio creayer y4WUThIBaTh, UYTO JIOTUKA OCBOEHHUS  IPOrPAMMBbI
MpearnoiaraeT Mocje0BaTeIbHOE W3yYeHHWE MaTephaia — CHadajga oO0ydaromuecs
JOJIKHBI OCBOUTH 0a30BbIC MIPUEMBI U METOBI MPOBEACHUS (U3UUECKUX U3MEPECHUM
1 00pabOTKM TOJy4aeMbIX pe3yJIbTaTOB, & YK€ 3aT€M MPUMEHATh WX Ha MPAKTUKE
M0 CXEME «OT MPOCTOTO0 K CIOKHOMY». [loToMy mpumepHas cxema MpOBEIEHUS
3aHATHI 10 MMPOTPAMME MOKET OBITh CIICYIOIIICH:

1) oOBsiCHEHHE TEOPETHUECKOr0 MaTepuaa 1o TEME;

2) MOATOTOBKA K BBIMOJHEHUIO CAMOCTOSTENbHOW padOThl WM PadOThHI
MPaKTUKyMa — OOCYKJIEHUE 3aJlaHusl, YCTPONCTBA IKCIICPUMEHTAIHHOW YCTaHOBKH,
HEOOXOIMMOTO TEOPETUYECKOTO MaTepHaiia, NPHEMOB W METOJOB MPSIMBIX
HKCIIEPUMEHTATIBHBIX U3MEPEHHH, CITIOCOO0B X 00PAOOTKM M OIIEHKH MOTPEIIHOCTEMN
VU3MEpPEHU;

3) mpoBeneHuEe CaMOCTOATEILHON padOoThI WM pa0OThI MPAKTUKYMa, KOHTPOJIb
MPABWJIBHOCTHU TIPOBENICHUSI U3MEPEHMUI;

4) 00paboTka  TOJYYEHHBIX  OKCIEPUMEHTAIBHBIX  JAHHBIX,  OIICHKA
MOIPEIIHOCTEN;

5) oOcyxneHue pe3ynbTaToB OOpaOOTKH TOMYYEHHBIX SKCIEPUMEHTATBHBIX
JTAHHBIX U TIPOBEPKA WX MPABIIHHOCTH.

B ciydyae HeXBaTKu BpeMEHH Ha PeaJIM3aIlNio B KJIacce MyHKTa 4 TaHHOW CXEMBbI
PEKOMEHIYeTCS NPEAJIOKUTh  OOYYAIOIMIMMCS  BBIOJIHUTH  COOTBETCTBYIOIIHE
JNEUCTBUSA JOMa, a IIYHKT 5 peajlu3oBaTb B Hayayle CIECAYIOUIEro 3aHATHS,
Ju00 TMPOBECTH HEOOXOAMMBIE OOCYXIEHHUS C OOyYaroIIUMHCS B IOPSIKE

WHJIUBUIYaTbHON PaOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH
«OCHOBBI PUBNYECKOI'O OQKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKHUN ITIPODPNIIB)»

10 KVIACC

3anstue 1. [lorpemiHoCcTH B 3KCIIEPUMEHTE

Jexyua «llorpemHocTH TpsIMBIX  U3MepeHui». OOcCyxkaaeTcss mpupoaa
BO3HUKHOBEHUS MOTPEUIHOCTEN, METOIBI UX MUHUMU3AIMH U OLICHKH.

Jexkyua «llorpemiHOCTH KOCBEHHBIX HU3MepeHuit». OOCyxkaaroTcs METObl
Y IIPUEMBI OLIEHKH IOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Ucnonvzyemvie mamepuanwl: [4], gacts 1.

3ansTue 2. OneHka NorpenrHocTeil NPIMbIX ¥ KOCBEHHBIX U3MepeHu i
Camocmoamenvnan padooma «O1eHKA TOTPENTHOCTEN KOCBEHHBIX U3MEPEHUIN

I10 pE3yJibTaTaM IIPAMBIX HBMGPGHHﬁ)).

3ansitue 3.  YcpenHenme — um3mepenmid.  CiyyailHasi ~ NOrPelIHOCTb.
Kunemarnuyeckue usmMepeHus

Jexyuna «CnaydyaiiHple TOTPENTHOCTHY». B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
OOy4YarIIMXCS U JOCTYIMHBIM 000pYIOBAaHUEM MOXET OBITh IPOBEICHA OTHA U3 JIBYX
paboT MpaKTUKyMa.

Ipaxkmuxkym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPEIHIOI0 CKOPOCTh
JIBMDKEHUS 3€PHBIIIKA TIIeHA B OYTHIJIKE C BOJOM.

Obopyoosanue. IlimeHo, HamoOJMHEHHAs BOJOM IUIACTUKOBas  OyThLIKA
C OTpE3aHHbIM TOPJIBIIIKOM, CEKYHIOMED, JIMHEHKA.

Kpamkoe  onucanue pewenusa. IlpoBoguTcsi cepus  SKCHEPUMEHTOB
10 U3MEPEHUIO C IOMOLIBIO CEKYHIOMEPA BPEMEHU TPOX0XKICHUS 3€PHBIIIKOM IIIICHA
B TOJIIE BOJABl HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSHUSI BAOJb BEPTHUKAJH.
Brruucnsiercst cpeaHee BpeMsi  JIBIDKEHHUSI 3€peH. PaccuMThIBaeTcs  CpeaHss
YCTaHOBHUBIIIASICS CKOPOCTh 3TOrO JBHKEHUS. OLIEeHUBAETCS MOTPEITHOCTD.

Onucanue cxooiceli pabomvl NPAKMuKyma: BCEPOCCUUCKAs OJUMIIHMAAA
ITKOJILHUKOB 1O (pHu3nKe, peruoHaabHbIi 3Tan 2023 r., 3agada «I[IImeHo u BSI3KOCTH

[9, 10].



Ilpakmuxkym Ne 2

3adanue. Cobepute yCTaHOBKY ISl 3allycKa IIapuKa B IOJET C HEKOTOpPOU
BBICOTHI C (DMKCHUPOBAHHON TOPU30HTAIBHOW HaudajdbHOM CKOpocThio. Hcciemyiite
3aBUCUMOCTb BEPTUKAJIBHOW M TOPU3OHTAIBHOM KOOPAMHAT IIApUKa IIPU IIOJIETE.
Omnpenenure CKOPOCTh MIapUKa B HA4YaJIE MOJIETA.

Obopyoosanue. CTallbHOM  IIAPHUK, [YCKOBOE YCTPOWCTBO  (OTPE3OK
ATIOMUHUEBOT0 Mpo(uisi, MarHUT HEOJMMOBBIN, JIBa CTAJbHBIX ILIAPHUKA), IITATHUB
C JIAMKOW U My(TOM, MaJIIPHBIN CKOTY, PyJeTKa, KOMUpOBalbHas Oymara.

Kpamxkoe onucanue pewenus. OcylecTBsieTcss cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBoguTCs cepust HKCIIEPUMEHTOB II0 3allyCKy IIAapuKa B IMOJET M U3MEPEHUIO
KOOPJIMHAT Na/ICHUs IapuKa OTHOCUTENIBHO TOYKU cOpoca. [10 monydeHHbIM TaHHBIM
paccuMTBIBaEeTCS HadajabHas CKOPOCTH MOJIETA APHUKA.

Onucanue cxodxceii pabomvl HpaKMuKyma: MEXKIyHAPOJIHAs OJNUMIIUAAA

1o 3KcnepuMeHTabHON usuke 2021 T., 3amaya «ITymxkay [11].

3ansaTue 4. [Ipocreiilune reomerpuyeckne u3MepeHHus

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO TOJIIMHY MPOBOJIOKH
Y BHEIIHUM AUaMETp UTJIbL, TUIOIa1b HAPHUCOBAHHOM Ha JIncTe OyMaru (purypsl, 00bem
Opycka. O1ieHUTe MOTPEIIHOCTH.

Obopyoosanue. IlpoBonoka, Wria OT MIPHUIA (CO CTOUYCHHBIM OCTPHEM),
u3o0paxkeHrne (GUrypbl CIOXKHOM (GOpMBbI Ha pa3nMHOBAaHHOW KBajgpaTramu Oymare,
NEPEBSHHBIN OpYCOK, JIMHENKA, IITAHT€HIIUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBonsrcs u3MepeHHs TOJIIMHBI IPOBOJIOKU
MeToJ0oM psaoB. [IpoBoaUTCS M3MEpeHne TuaMeTpa WUIJIbl METOIOM IPOKAThIBaAHMSL.
[IpoBoauTCS M3MepeHre IoMaan (PUTypbl METOIOM MOACYETA ILIOMIAN MO KIETKaM
CeTKU W3BecTHOro mara. [IpoBoguTcs nsmepeHue rabaputoB Opycka U BbIYHCIICHUE
ero oOwpema. OueHHBaeTCsd MOIPEIIHOCTh HW3MEPEHHBIX BenuyuH. lIpoBoauTcs

IIPOBCPKA IPABUJIbHOCTH U3MCPCHUA JHUAMCTPaA UIJIbI C IIOMOIIBIO INTAHI'CHIIUPKYJIA.

3anstue 5. I'padukm 3KcnepuMeHTANBHBIX 3aBucuMmocreil. I'paduueckas
00padoTKa JTaHHBIX
Jexkyua «Odopmienne TpadUKOB HSKCHEPUMEHTAIBHBIX 3aBUCHMOCTEH.

['paduueckas 0OpaboTKa JaHHBIXY.
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OOcyxpaatoTcss OCHOBHbIE TpaBuia O(QOPMIICHHS TpapuKOB 3aBUCUMOCTEM
(U3HYECKUX BETUYUH APYT OT JIpyra.

Camocmoamenvnan padoma «lloctpoeHue rpapuKoB B COOTBETCTBUU
C U3yYEHHBIMHU MTPABUJIAMU C UCIIOJIb30BAHUEM IOTOBBIX TAOJMIL C JAHHBIMU.

Hcnonvzyemvie mamepuanvl: METOAMYECKHE pekoMmeHaanuu LlenTpaibHON
IPEIMETHO-METOJUYECKOH KOMHUCCHMM IO OLICHMBAHUIO OQoOpMIIeHUsI TpaduKOB

Ha MPAKTUYECKUX TypaxX BCEPOCCUICKON OJMMITMA]IbI IKOJBLHUKOB 10 (u3uke [12].

3ansaTue 6. O0padoTKka HeJMHEWHBIX 3aBHCHMOCTEH: JIMHeapu3auusi, Moacyer
V10U Mo TPadguKoM, MOCTPOEHUE KACATEIbHBIX K rpaguky

Jexkyua «JluHeapuzanus SKCHEPUMEHTABHBIX 3aBUCUMOCTEN U JApyrue
rpaduydeckue crmocoosl 00pabOTKY TaHHBIX.

OOcyxpnaercss  METOI  3aME€Hbl  IEPEMEHHBIX  MpU  JIMHEAPU3ALHH
AKCIIEPUMEHTAIBHBIX 3aBHCHMOCTEeH. OOcyxkmaercs (U3NUECKUN CMBICH TUIOMIATN

1o/ rpauKoM U yriioBoro kos(duireHTa KkacareabHol K rpaduky.

3ansaTue 7. MHW3mepeHue 3aBHCMMOCTH KOOPAMHATBHI TPaHUIBI 00JIaCTH
HAMOKAHMS OT BpeMeHH. JInHeapusauus 3aBUCMMOCTH

Ilpakmuxym

3aoanue. BoripexxbTe U3 OymaxHou canderku jgeHTy AnuHon 30 ¢cM U IUpUHON
2-3 cM. OmycTuTe KoHel 0yMaKHOMU JICHTHI B BOY U BKJIIOUUTE ceKyHAoMep. M3yuuTe
3aBHCHUMOCTb KOOPJMHATHI TPAaHUIbI 00JaCTH, MPOIMUTABIIEHCS BOIOM, OT BPEMEHHU.
Onpenennure XxapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynnomep, OyMakHbie canderku, pysierka, gamka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT 1O HW3YYEHHUIO JIBHYKECHHUS
rpaHuIlbl HaMOKaHUs OymakHO# canderku. Vcmonb3yercss 3aMeHa MEepeMEHHBIX
JUIA JIMHEapu3allid 3aBHCHUMOCTH W TOCTPOEHHUS JHUHEWMHOro rpaduka, KOTOPBIN
BIIOCJIEJICTBUH TIO3BOJISIET CYAUTh O KOHKPETHOM XapaKTEPE 3aBUCUMOCTH.

Onucanue cxooiceti pabomsi npakmuxyma: [S5], 3amaga Ne 32 «Hamokanwue

TKaHHN».

3ansTue 8. U3yyeHne ynpyroro rucrepesuca
Ilpakmuxym
3adanue. 3akpenuTe ¢ MOMOIIbIO 3aKUMa IMHEHKY Ha cTtoe. [IpoaeHbre nyxKy

3aXMMa B KOJIBLIO OaHKOBCKOM PC3UHKHU. 3auenHTe KPIOYKOM AWMHAMOMCTpPa KOJIbBIIO
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pe3uHku. l3mepbTe 3aBUCHUMOCTH [IJIMHBI PE3UHKH OT PACTATHUBAIOIICH CHUJIbI
Ipu Harpy3ke (pacTsbkeHun) u pasrpyske. [IpoBenute uzmepenus ¢ marom B 0,5 H,
P KaKJIOM U3MEpeHuu Jenaiite 3aiaepkky B 30 c. [loctpoiite rpadux nzmepeHHOU
3aBHUCHUMOCTH, OMNHUIIHTE €€ xapaktep. CienaiTe MNPEANOIOXKEHHS O MPUYMHAX
Ha0Ir01aeMol 3aBUCUMOCTH. PaccunraiiTe, B Kakux mpeenax JeKUT KodPphUIrueHT
YKECTKOCTH PE3WHOBOr0 KOJblla. Mcmonb3ys MOMydeHHBIC TaHHBIC, pPacCUHMTAWTE,
KaKyI0 YHEPTHUIO MOTJIOTHIIA PE3UHKA 33 BPEMs ITPOBEACHUS U3MEPEHUH.

Obopyoosanue. JIuHeiika, 3aKUM, TMHAMOMETpP C TIpeAesioM u3MepeHuit 5 H,
PE3MHOBOE KOJIBIIO (pe3uHKa i1 0aHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewierus. BHITIOTHSAETCS OMBIT IO U3YYCHHUIO 3aBUCUMOCTH
CHJIBI YIIPYTOCTH PE3WHOBOTO KOJIbIIA OT €T0 JJIMHBI IPU MOCTETICHHOM YBEIHYEHUHU
U TIPU TIOCTENICHHOM YMEHBIIICHUU pacTATHBAromIei cwibl. Habmomaercs siBieHHe
yIIPYroro THUCTepe3uca. J[Be TMONydeHHbIE OSKCIEPUMEHTAIBHBIC 3aBHCHMOCTH

HAHOCATCA Ha OAUH FpaCbI/IK. HpOBOI[I/ITCH AaHaJIM3 IMOJYUYCHHBIX PC3YJILTATOB.

3ansatue 9. Haxokaenue wmacchbl JHMHEHKM W IINPUOA C  [OMOIIBIO
YPABHOBEIIMBAHMS pblYyara

Ipaxkmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MaccCy IINPHULA U Maccy
JINHEW K.

Obopyoosanue. npur; o6bemom 20 M1, TMHEIKA, CTaKaH ¢ BOAOH.

Kpamkoe onucanue pewenus. K KOHIly JMHEHKH, KOTOpas HCHOJb3YyETCS
B Kau€CTBE phluara, MoJIBEIIMBAETCS MIpuUll. M3MepsieTcsi 3aBUCUMOCTh KOOPIMHATHI
TOYKH OMOPHI YPABHOBEIIIEHHOTO phluara oT 00’beMa BoibI B mimpuiie. [1o momydeHHbIM
JIAHHBIM OTPEACIISIIOTCS] Macca MIpHUIa U Macca JIMHEUKH.

Onucanue cxooceti pabomvl NPaKMuKyma: PETHOHANBHBIA 3Tall OJIUMITAAIbI

um. J[x. K. Makcsema o ¢usuke, 2014 1., 8 kimacc, 3amaua «HenecTpyKTHBHBIN aHAIH3Y.

3ansaTue 10. U3mepenne kodppuunenTa IHepreTHIeCKNX MOTepb NMpPHU OTCKOKE
LIAPUKA OT MOBEPXHOCTH

Ilpakmuxym

3aoanue. TlpoBenure uccieqOBaHNWE 3aBUCMMOCTH BBICOTHI OTCKOKa ITapuKa
1ocje COyAapeHHUsi C MOBEPXHOCTHIO CTOJNA OT BBICOTHI cOpoca. IlpoBenurte ombiT

JJB1 IBYX THIIOB HIAPHUKOB. OnpeaenI/ITe XapaKTCp 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk mjis HACTOJIBHOTO TEHHUCA, PE3UMHOBBIA IIAPUK
«TOMPBITYHY, PYJIETKA, MaJSIPHBINA CKOTY.

Kpamkoe onucanue pewenus. IIpoBOAWTCS OMNBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa IIapuKa IMOCJIE COYAApeHUsi C MOBEPXHOCTbIO TOPU30HTAIBHOIO CTOJA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. M3Mepenus mpoBOASTCS I ABYX THUIIOB IIAPUKOB.
J{nst pe3sHOBOro IMIapuKa 3aBUCHUMOCTDH SIBJIICTCSI MPSIMOM MPOMOPIIMOHATBHOCTHIO,
JUIS 1IapuKa OT HAaCTOJIbHOTO TEHHHUCA 3aBHUCUMOCTh HE SBJSETCS TaKOBOM.

OO6cyxaatoTcss BO3MOKHBIE MPUYUHBI IO YYEHHbBIX PE3YIbTaTOB.

3anstue 11. OnpenesieHue TeMI10eMKOCTH TBEPAOro TeJia

Ilpakmuxym

3aoanue. OnpenenuTe ¢ MAaKCUMAaIIbHOM TOYHOCTBIO TEIUIOEMKOCTh TPY3HUKA.

Obopyoosanue. I'py3uk maccoii 50 1, crakad oobemom 0,2 J1 ¢ BOJI0M KOMHATHOM
TEeMIEpaTypbl, EMKOCTb C TOpsYei BOJOM, JABa TEPMOMETpa, CaI(ETKH, MOIHOC,
HUTB.

Kpamxoe onucanue pewrenus. IIpoBOIUTCS OMBIT IO H3MEPEHUIO TEIUIOEMKOCTH
IpY3MKa METOAOM IIEpEHOCa €ro M3 XOJOAHOM BOAbI B ropsdyw. OuneHuBaercs
M3MEHEHHUE TeMIIepaTyphl XOJIOAHON BOJBI 32 CUET MONYUYCHHs] KOJINYECTBA TEIIIOTHI

OT rOpsIYEro TPy3HKa.

3anstue 12. U3mepenne Temmepatrypbl PyK JKCIEPUMEHTATOPA U JABJICHUS,
KOTOpPOe MOI'YT CO31aTh €ro Jierkue

Ilpaxmukym

3aoanue. 1) Omnpenenute BHYTpeHHee cedenne TpyoOku. Ilompcoenmuute
K mmpuiry oobemMoM 20 M TpyOKy C TMOMEIICHHON B Hee Karuield BOIbL. 3aKMHTE
LIMNPHULL B JAJ0HAX M HarpeBaiTe ero TakuM o0pa3oM B TedeHue 5 MuHyT. M3mepbTte
nepeMelleHne Kamm 1o Tpyoke. Mcmonp3ys monydeHHbIE JaHHBIE, OLEHUTE
TEMIIEpaTypy PYK JKCIlepuMEHTaropa. 2) JloxKAUTECh, KOI/Aa IIIPUL CHOBA IPUMET
KOMHaTHYIO0 TemImepaTypy. BiyBas Bo3nyx B cBOOOIHBIN KOHEL TPyOKH, U3MEpPhTE
NEPEMEILECHNE KaluId IPY MAaKCUMAJIbHOM JAaBJICHUH BO3/1yXa, CO3JaBaEMOM Ha KOHLIE
TpyOku. Micnomnb3ys nmomyuyeHHbIe JaHHbIE, OLICHUTE 1aBJICHHE, KOTOPOE MOTYT CO3JaTh
JIETKUE 3KCIIEPUMEHTATOPA.

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

BOJIa, IMHENKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuiy oobemom 20 MJ1 OACOETUHSAETCA
TpyOKa ¢ mMoMeIeHHOM B Hee Karieit Bojsl. Lmpuil HarpeBaeTcst pykaMu, u3MepsieTcs
nepeMeleHne Karam mno Tpyoke. Ha ocHOBe maHHBIX O cedyeHUU TPYOKH U oOBbeme
BO3/lyXxa B IINPHUIIE PACCUUTHIBAETCA TEMIIEpaTypa pPYK SKCIIEpPUMEHTATOpa.
2) Hcnonb3ysi Ty K€ YCTAaHOBKY, JKCIIEPUMEHTATOpP CO3Ja€T AaBICHUE BHYTPH
cBOOOHOrO KOHIa TpyOku. Kamms Boawl mepemerniaercss mo Tpyoke. Ha ocHoBe
JIAHHBIX O €€ CMEIICHUHU OILICHUBAETCS JaBJICHUE, KOTOPOE MOTYT CO3/1aTh JIETKUE
AKCIIEPUMEHTATOpA.

Onucanue cxooiceii pabomvl npakmuxyma: 1) 3aKIIOUUTEIBHBIA ATall
BCEPOCCUICKON OMMMUAIbl MIKOJIBHUKOB, 2023 T., 10 knacc, 3agaya «HacbileHHbII

napy», nyHKT Ne 1 [13, 14].

3anaTue 13. PppexTuBHbIT KOIPPUIHMEHT KEeCTKOCTH cucTembl. OnpenesieHue
monyJisi FOHra npoBoJioku ¢ nomoumbio peryara. OnpenesieHue npejesa ynpyrou
nedgopmanumn

Ipaxkmukym

3aoanue. OnpenenuTe ¢ MaKCUMaIbHOW TOYHOCTHIO MOYJIb KOHra mpoBOJIOKH.

Obopyoosanue. lllTaTuB ¢ ByMs JalKaMH, MPOBOJIOKA, JUHENKA JepeBsiHHAS
nHoM 50 oM, rpy3bl maccoit o S0 r, ABa KaHUEISIPCKUX 3aKUMa.

Kpamxoe onucanue pewenus. JInHelKa NOABEIINBAECTCA HAa IIPOBOJIOKE Tak,
YTOOBI TIOMYYUJICS CUIILHO HEPABHOILICUHM phryar. bikHMiA K TOUKe To/iBeca KOHEI]
TOPU30HTAJIIBHONW JIMHEWKHU OINHUPAETCS CHU3Y Ha JIANKy IratuBa. K npyromy KoHIy
JUHENKH NOJABEIIMBAIOTCS Tpy3bl. M3Mmepsercss 3aBUCUMOCTh CMENIEHUS KOHIA
JIMHEWKH, K KOTOPOMY ITOABEIIMBAIOTCS TPY3bl, OT UX CyMMapHON maccel. Ha ocHOBe
MOJIYYCHHBIX JAHHBIX U F€OMETPUUYECKHUX IMapaMEeTPOB YCTAHOBKH PACCUUTHIBAETCS
Moayib KOHra npoBOIOKH.

Onucanue cxoorceti pabomul npakmuxyma: [6], 3amaua Ne 9.30.

3ansaTue 14. U3mepenue kod(pPpunueHTa nMoBepXHOCTHOI0 HATSKEHUS] METOI0M
OTPbIBA

Ipaxkmukym

3aoanue. llpunymaiiTe cnoco0 U3MEpEHUsi CHUJIbI, KOTOPYIO Tpedyercs
IPUJIOKUTH K TPOBOJIOYHOM paMKe Ui TOro, 4TOObI OTOpBaTh €€ OT MOBEPXHOCTHU
Bonbl. IlpoBeauTe SKCHEPUMEHT W OUEHUTE KOI(PPUIUMEHT MOBEPXHOCTHOIO

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

Kpamxoe onucanue pewernus. IIpoBOAUTCS ONBIT MO U3MEPEHUIO CUJIBI OTPHIBA
MIPOBOJIOYHOM pPaMKH OT ITOBEPXHOCTHU BOABI IPH PA3IMUHBIX MEPUMETPAX PaAMKHU.
[TpoBoauTcs oreHka K03 GHUITMEHTa TOBEPXHOCTHOTO HATSKCHUS BOJIBI.

Onucanue cxodiceti pabomul npakmuxyma: [7], 3amaua Ne 331.

3anstue 15. OmnpeaesieHue TOYKH POCbl. 3HAKOMCTBO € 3JIEKTPUYECKHM
KOH/JIEHCATOP OM

Ilpakmukym Ne 1

3aoanue. OueHnTe BIAXXHOCTh BO3/lyXa B KOMHATE.

Obopyoosanue. [Ipobupka CTeKIsTHHAS, MAJIEHbKUE KYCOYKHU JIb[a, TEPMOMETD,
Ta0JIMIIa 3aBUCUMOCTH JIaBJICHUSI HACHITIICHHOTO ITapa BOJABI OT TEMIIEPATYPHI.

Kpamxoe onucanue pewenus. B mpoObupky ¢ BOJOH MOCTENIEHHO JO0ABISIOT
KYCOUKH JIbJ]a U JOXKUJAIOTCS MOMEHTA BBICTYILJICHUS Karelb pOChl HA MOBEPXHOCTHU
npobupku. [lo MoJiydeHHBIM JaHHBIM O TEMIIEPAType TOYKE POCHI C TOMOIIBIO
TaOJUIIBl 3aBUCUMOCTH JIaBJICHUS HACBIIIEHHOTO Iapa BOJbI OT TEMIIEpaTyphl
OTpeJIEsAeTCSl OTHOCUTEIIbHAS BIAKHOCTh BO3/1yXa B KOMHATeE.

Onucanue cxooceu pabomwl npaxmuxyma: [8], rmaBa No 3, nmabGoparophHas
pabora Ne 9.

Ilpakmuxkym Ne 2

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

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

Kpamroe onucanue pewenus. 1IpoBOAUTCS ONBIT TO 3apsiike KOHJIEHCATOpa
OT JpYroro 3apaHee 3apsDKEHHOrO KOHJeHcaropa. W3mepstorcs HanpshKeHHs
Ha KOHJIEHCATOpaxX JI0 W Mocie MoAKIoueHUil. OIeHUBAETCSI OTHOIIEHUE €MKOCTEHN
KOHJIEHCATOPOB.

Onucanue cxooxceti pabomwl npakmuxyma: [6], 3agada Ne 10.22.

3anstue 16. U3yuenue npomecca pa3psiiku KOHIeHCATOPA

Ipaxkmukym

3adanue. 3yunrte 3aBUCUMOCTb HAIPsDKEHHS Ha KOHACHCATOPE OT BPEMEHU
npu ero paspsake. Onpeaenure eMKOCTh KOHICHCATOpa.

ObopyoosaHrue. DNEKTPOTUTUICCKUN KOHJIEHCATOP, BOJBTMETp, OaTapeika,

CCKYHJIOMCP, COCINHUTCIIBLHBLIC ITPOBO/IA.
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Kpamkoe onucanue pewenus. 1IpoBOIMTCS U3MEPEHUE 3aBUCUMOCTHU
HANPSDKEHUST HA pa3pspKAroOMIEMCsl KOHJIEHCATOpe OT BpeMeHHu. Jlemaercs oleHkKa
EMKOCTH KOHJIEHCAaTopa. B KadecTBe CONMPOTHUBIICHUS I Pa3psKyd KOHICHCATOpa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIIEHUE BOJIBTMETPA.

Onucanue cxooceti pabomst npaxmuxyma: [5], 3amagua Ne 10 «M3ydyeHue

cBeroguoaa (uacte Ne 1).

3aunstue 17. OnpeaesieHue yaeJbHOr0 CONPOTUBIECHNSI MATEPHAJIA MIPOBOJIOKH

Ilpakmuxym

3adanue. Onpenenure yaenbHOE COMTPOTUBICHUE MTPOBOJIOKH.

Obopyoosanue. JIBa myabTUMeTpa (B peKHUME BOJBTMETpPA M aMIEpPMETpa),
COCAMHHUTENbHBIC  TMPOBOAA,  OaTapeiika, oOpa3ibl  MPOBOJOKH, JIMHEHKA,
MHUKPOMETD.

Kpamxoe onucanue pewenus. Wccnemyemass TPOBOJIOKA COCTUHSICTCS
MOCTIEIOBATEIbHO C aMIIEpMETPOM M MOJKItoYaeTcss K Oatapeiike. [lapamnensHo
Y4acTKy ITPOBOJIOKH TIOJKIIIOYAETCS BOJIBTMETP. V3 OTHOIIEHNS TTOKa3aHUi PHOOPOB
pPacCYUTHIBAETCS COMPOTHBIICHUE YJYacTKa MPOBOJOKH, MOCIE YeTO M3MEPSIFOTCS €ro
reoMeTpudecKue pasMeprl. M3 TMONydeHHBIX JaHHBIX OMNPEENAeTCsS YISIbHOE
COMPOTUBJICHUE MaTepuaa, U3 KOTOPOro U3roTOBJICHA ITPOBOJIOKA.

Onucanue cxooiceil pabomwsl npaxmuxkyma: MeXIyHaApOAHAs OJIUMITHAA

110 DKCIIepUMeHTaNbHOM du3uke 2022 1., 3a1a9a «Majioe COpOTUBIICHUEY.

3anaTne 18. HN3mepenue BOJILT-aMIIEPHOM XapaKTePUCTUKHU
MOJIYIIPOBOJIHUKOBOI'0 1U01A

Ipaxmukym

3aoanue. V3mepbTe 3aBUCHMOCTH CHJIBI TOKA, MPOTEKAIOMIECTO 4Yepe3 JUOJ,
OT TI0/IaBaéMOT0 Ha HETO HAINPsOKEHUS (B TPSIMOM M OOpAaTHOM HAITPaBJICHUM ).
[ToctpoiiTe rpaduk BOJIbT-aMIIEPHON XapaKTEPUCTUKU TUOA.

Obopyoosanue. BonbTMeTp, ammepMmeTp, COCIUHUTEIbHBIE  IPOBO/IA,
MOJIYIIPOBOHUKOBBIN MO, MAaKETHAs MJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamxkoe onucanue pewenus. 1IpoBOaUTCS SKCIIEPUMEHT 110 U3MepeHno BAX
JIMOJ1a B IPSIMOM U 0OpaTHOM HANpaBICHUU.

Onucanue cxooxceii pabomwvl npakmuxyma: (8], rmaBa Ne 4, mabopaTopHas

pabota Ne 9.
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11 KVIACC

3ansaTne 1. OneHka BeJIMYUHbI TOPU3OHTAIBHON COCTABJISIONIEH MATHHUTHOMN
UHAYKIUY MAarHUTHOI O MOJs 3eMJIu

Ipaxkmukym

3aoanue. OueHuTe MOIYJb TOPU3OHTAJIBLHOM COCTABIIAIOIICH BEKTOpa
MarHUTHOW UHAYKIIUM MarHUTHOTO MOJIsT 3eMJTH.

Obopyoosanue. Kommac, conenoun (auamerp 10 oM, 150 BUTKOB),
71abopaTopHbINA OJIOK MUTAHUS, TPAHCIOPTHD.

Kpamkoe onucanue pewenusi. IIpoBOAUTCS SKCHEPUMEHT MO ONPEACICHUIO
MPOCTPAHCTBEHHON OPUEHTAIIMN BEKTOPA UHIYKIIUK MAarHUTHOTO MOJIsl, CO3/1aBA€MOr0
Ha OCH COJICHOW/Ia TIPHU CYNEPHNO3UIIMM MAarHUTHOTO OISl 3€MJIM 1 MAarHUTHOTO TOJIS
COJICHOM/IA, B 3aBUCUMOCTH OT CUJIbI TOKA B BUTKax cosieHoua. [1o 3Toit 3aBucuMocTu
OINpE/eNsieTCS MOJIYJIb TOPU3OHTAILHOM COCTaBISAIONICH BEKTOpa MAarHUTHOU
WHYKIIUY MarHUTHOTO TOJIst 3EMITH.

Onucanue cxooxceti pabomovl npakmuxyma: (8], rmaBa Ne 4, mabopaTopHas
paborta No 12.

3ansitue 2. H3MepeHue 3aBUCMMOCTH BeJIMYMHBI MATHUTHOW WHIYKIUH
MATrHUTHOI'O MOJISI MATHUTA OT PACCTOSIHUS

Ipaxkmukym

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

Obopyoosanue.  CmapT@oH ¢  TPEAYCTAaHOBICHHBIM  IIPOrPaAMMHBIM
o0OecriedeHUEM Ui U3MEpPEHUs BEJIMYMHBI MArHUTHOTO TOJIS, LIMJIMHIPUYECKHMA
MAarHuT, JUHENKA, MASIPHBIA CKOTY.

Kpamroe onucanue pewenus. C nNoMoIIbIO TaTYNKOB cMapTPoHa TPOBOIUTCS
NpsIMOE M3MEPEHHUE BEIMYMHBI MArHUTHOW WHIYKIMM MarHUTHOTO TOJisI Ha OCH

MUJIMHAPHUYICCKOIO MarouTa B 3aBUCUMOCTH OT paCCTOSHUA 10 HETO.

3anstue 3. HaOnoneHne MarHuTHOr o rucrepe3uca

Ipaxkmukym

3aoanue. HamortaiiTe HECKOJBKO BHUTKOB HW30JUPOBAHHOIO  IMPOBOJA
HAa [WIMHIPUYECKYI0 YacTh JIanKW ITaTuBa. llogHecuTe TOpel Janku OJHM3KO

K IIOJIOKEHHUIO JIaTYMKAa MAarHuTHOTO TMoJiI MoOmiapbHOro tenedona. Ilomaiite
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AICKTPUYECKUI TOK B TMpoBoJ. M3MepbTe 3aBUCUMOCTb BEIMYMHBI HWHIYKIIHH
MAarHUTHOIO MOJS HA TOPILE JalKu OT CHJIbI MPOTEKAIOIIEr0 4epe3 MPOBOJ TOKaA.
Jnsg  sTroro BHAyajge MOBBIMIAWTE 3HAYEHUS CUJIbI  MPOTEKAIOUIEr0  TOKa
JI0 MAaKCUMaJIbHO BO3MOYKHOT'O 3HaUY€HUS, & TOTOM IMOHMKANUTE 10 HYJIEBOTO 3HAUEHUS.
3aTeM CMEHHUTE MOJISIPHOCTh MOJKIIOUYEHUS HCTOYHHMKA TOKA W TIOBTOPUTE OIIBIT.
[TocTpoiite rpaduk, OMUCHIBAIOIMIMK 3aBUCHUMOCTh BEIIMUMHBI MAarHUTHOW WHIYKITUU
Ha TOPIE JIAMKX OT CHJIBI MPOTEKAOIIEr0 Y€PE3 MPOBO/I TOKA.

Obopyoosanue.  CmapT@oH ¢  TPEAYCTAaHOBJICHHBIM  IPOrPaMMHBIM
0o0eCreUueHUEM i1 U3MEPEHHUS BEJIIMYMHBI MArHUTHOTO TMOJISl, IITAaTHB C JIBYMS
JanKaMu, OJHA M3 KOTOPBIX JOJDKHA OBITh JKENE3HOW (WM JApPYyrod >KeJIe3HBIH
CEpJICYHUK), Ja0OpPATOPHBIA HMCTOYHUK MUTAHUS, OAHOXKWIBHBIA H30JMPOBAHHBIN
MPOBOJI, BBIICPKUBAIOIIUA MAKCUMAIIbHBIA TOK JIJAOOPATOPHOTO HMCTOYHHKA
MIUTaHUS.

Kpamkoe onucanue pewenus. Jlanka mraTuBa oOMAaThIBa€TCS HECKOJIBKUMU
BUTKaMH TOJICTOTO H30JIMPOBaHHOro mpoBoja. C TmoMoIbp0  JabopaTOpPHOTrO
HMCTOYHMKA MUTAHUS Y€pe3 MPOBOJ MPOMYCKAETCs JIEKTpUUeckril Tok. CHavyanga TOK
MPONYCKAIOT B OJIHOM HAIPaBJICHUM C TOCTCIEHHBIM YBEIMYEHUEM CHJIBI TOKa
M €€ TOCIHCAYIUMM  YMEHBIICHHEM, IIOTOM  MPOUEAYPY  IMOBTOPSAIOT
JUIS. TIPOTUBOIIOJIOKHOTO HampaByieHus: Toka. [lpu 3ToM wu3MepsieTcs BeaudyuHa
WHJYKIIMM MarHUTHOTO TOJIsi Ha TOPIE JIAKUA IITaTUBa C MOMOIIbI0 MOOHIBLHOIO
tenedona. CTpOUTCS 3aBUCUMOCTh BEIMYMHBI MHIYKIIMA MAarHUTHOTO MOJISi OT CHJIbI
MPOTEKAIOIIETO uepe3 MpoBojl Toka. OOCyxkaaeTcsi MONydeHHbIH TpaduK U SBIICHUE

MAarivMTHOI'O ruCTCpPE3unca.

3ansaTue 4. U3y4yeHue padoThl 3JIeKTPOABUTATENA U AUHAMO-MAIIUHBI (4acThb 1)

Jekyua «IneKTpoJIBUTATENb U BJEKTporeHepaTopy». OOCyKaaeTcs UCTOpUs
U300pETEHNsT  AJEKTPOJBUTATENI M  COBEPUICHCTBOBAHMUS €r0  KOHCTPYKIIMH.
OnuceIBacTCsl BHYTPEHHEE YCTPOMCTBO JJEKTPOJABHUIATENsl M 3JIEKTPOreHepaTopa.

Pa3z0Ouparorcsa TeopeTuuecKue 3a4a4u 1Mo JaHHOW TeME.

3ansaTue 5. U3yueHue padoThl 3JIeKTPOABUIaTE/Is1 U JUHAMO-MAIIMHBI (4ACTH 2)
Ilpakmuxym
3aoanue. 1) IlpoBenute cepuro SKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTb CHJIbI
TOKa, BHIPA0ATHIBAEMON TE€HEPATOPOM, OT BETUYMHBI MOMEHTA CHJIBI, TIPHIIOKEHHOTO

K ero Bany. 2) [IpoBeaute ceprio 3KCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD BEJTMUYNHBI
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HalpsDKEHUs, TOJAHHOTO Ha JJIEKTPOJABUIATENNb, OT YacTOThl €ro BpalllEHUA
Y MEXAHWYECKON HArpy3KH €ro BaJa.

Obopyoosanue. DIEKTPUUYECKUNA MOTOPYUK C PEIYKTOPOM, HAOOp TIpy30B,
peocTar, COeJUHUTENbHbIE TPOBOAA, 1a00paTOPHBIM HCTOUHUK MUTAHUS, MYIBTUMETP
(ammepMeTp), CEKyHIIOMED.

Kpamxoe onucanue pewsenus. 1IpoBOASITCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbI TOKa, BbIpa0aThIBAEMOM TE€HEPAaTOpOM, OT BEIUYMHBI MOMEHTa CHJIBI,
NPWIOXKEHHOTO0 K ero Baiy. [IpoBoAMTCS ONBIT MO HW3YYEHUIO CBSA3M BEIUYUH
HampsDKeHUs, TOJAHHOTO Ha JJIEKTPOJABUTATeNlb, OT YacTOThl €ro BpallleHUs
Y MEXaHUYECKOW HArpy3KH €ro Baja.

Onucanue cxoxcux pabom npaxmuxyma: 1) MexmayHapoaHas onuMmIuana
1o HKcrepuMeHTanbHou gusuke 2018 r., 3amaua «MOTOPUUK C PEIYKTOPOMY, ITYHKTHI
NeNe 1-4; 2) MexayHapoaHas OlUMITHaAA MO SKCepuMeHTanbHol (usuke 2022 r.,
3agaya «PoHapb», yHKThl NeNe 14,

3ansitue 6. H3ydyeHue 3aBHCHMOCTHM TMepUHOAA KoJdeOaHMil JIMHEHKH
HA HWIHHIPHUYECKOH MOBEPXHOCTH OT Pajuyca ee¢ KPpUBHU3HBI

Ilpakmuxym

3aoanue. OnpenenuTe xapakTep 3aBUCUMOCTH Iepuoaa KojieOaHUM JUHEUKH,
MOJIO)KEHHOM Ha LWJIMHIPUYECKYIO TMOBEPXHOCTb, OT pajuyca KpPUBHU3HBI 3TOU
MOBEPXHOCTH.

Obopyoosanue. Habop MWIMHAPOB pa3HOro pajauyca (Hampumep, pa3indHbIe
UUAJTMHPUYECKHUE COCYbI), TUHEUKA, CEKYHJIOMED.

Kpamkoe onucanue pewenus. IlpoBoauTcs cepus MNPSAMBIX H3MEPEHUM
3aBUCUMOCTU TE€pHOJa KOJICOAHWH JMHEWKH, MOJ0KEHHON Ha MHJIMHAPUIECKYIO
MTOBEPXHOCTh, OT PaJNyca KPUBU3HBI ITOW MOBEPXHOCTU. VCIOIB3YIOTCA METOJBI

JIMHCapU3aliu U Fpa(i)I/ILIGCKOFO dHaJIn3a SKCIICPUMCHTAJIbHBIX JTaHHbIX.

3ansitue 7. H3ydeHue 3aBHCMMOCTH AMIUIMTYAbI KOJEOAHHH MPYKHUHHOIO
MasiTHHUKA OT BpeMeHH

Ilpakmuxym

3aoanue. W3MepbTe 3aBUCUMOCTh AMIUIMTYABI 3aTyXaroIIMX KoJeOaHUi
NPYKUHHOTO MasATHHKA OT BpemeHH. [IpoBepbTe rumnoresy o0 3KCIOHEHIUATbHOM

XapakTepe MOJTy4YEHHON 3aBUCUMOCTH.
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Obopyoosanue. 1lpyxuHa oT JuHaMOMETpa ¢ mpeaesnoM usmepenuid 1 H, rpys
Mmaccoit 150 r, cekyHaoMep, IITaTUB ¢ JAKON U MypTOH, THHEHKA.

Kpamkoe onucanue pewenus. 1IpoBOAUTCS HKCOEPUMEHT MO MPSIMOMY
M3MEPEHUI0 3aBUCHMOCTH AaMIUTUTYAbl 3aTyXaloluX KojJeOaHUW MPYKUHHOTO
MasiTHUKa OT BpemMeHu. Crtpoutcs rpaduK HCCICIOBAHHOM 3aBUCUMOCTHU

B JIMHCAPHU30BaAaHHOM BHC.

3ansitue 8. M3mMepeHne aKTHBHOIO M PEAKTHMBHOIO CONPOTHUBJIEHHMH KATYHIKH
HHIYKTUBHOCTH

Ilpaxmukym

3aoanue. Cobepute FNMEKTPUUECKYIO LIEMb U3 MOCIE0BATEIbHO COSAMHEHHBIX
pe3ucTopa M KaTylIKM WHAYKTUBHOCTU. I[IpoBeauTe wu3MepeHHE 3aBUCUMOCTHU
HaIpsSDKEHHUST HAa PE3UCTOPE OT YacTOThl MOJABAEMOr0 Ha 3Ty IEMb HANPSHKCHUS.
[Io moMydeHHBIM JaHHBIM OIPEAEIUTE AKTUBHOE CONPOTHUBIEHUE U PEAKTUBHOE
COMPOTHUBIICHUE KATYIIKU UHAYKTUBHOCTU. PaccumTaiiTe MHIYKTUBHOCTD KaTYIIKH.

Obopyoosanue. Karylika HHIYKTUBHOCTH, PE3UCTOP C COMNPOTUBIIECHUEM,
OJIM3KUM K aKTUBHOMY COINPOTHUBJICHUIO KAaTYIIKH WHIYKTUBHOCTHU, COSIUHUTEIHHBIC
MPOBO/Ia, TEHEPATOP HU3KOM YaCTOTHI, OCIMILIOrpad WM BOJHTMETP MEPEMEHHOTO
HaIpsKEHHUSL.

Kpamkoe  onucanue  pewenus.  CoOupaercss  dJIGKTpUUECKas  II€Mb
U3 TMOCJIENOBATENbHO COEAUHEHHBIX pE3UCTOPA W KATYIIKHM HWHIYKTUBHOCTH.
Ha o1y wnems mnopaercs mnepeMeHHOe HampsbkeHue. [IpoBoauTcss wu3MepeHue
3aBUCUMOCTH HAMNpSOKEHUSI Ha PE3UCTOPE OT YacTOThl MOJAABAEMOr0 Ha IeMb
HalpspKeHHWs  (aMIUTMTya ~ HanpsDKeHUsT  Ha  BCEH  1LeMM  TOCTOSIHHA).
[To Hu3KouacTOTHOW 0ONacTH rpaduka onpenensieTcss aKTUBHOE COMPOTHBIICHUE
KaTyIIKU UHAYKTUBHOCTH, 10 BBICOKOYACTOTHOW YaCTH ONPEAEISIETCA UHIYKTUBHOCTD

KaTyIIKH.

3ansaTue 9. 3syk. Ocuniiorpamma 3Byka. CriekTp 3ByKa

Jexkyua «BBeneHne B SKCIIEPUMEHTATBHYIO aKyCTHKY». BBOASTCS OCHOBHBIE
noHATUS aKycTuku. OOCyXmaeTcs MexXaHWKa pPacIpOCTPAHCHHUS aKyCTHYECKHUX
koneOanuii. BBomurcs moHsiITHE TOHAa ©  00eproHa. OOCYXKHAIOTCA METOMIbBI
WCCJIe/IOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ipaxkmukym

3aoanue. llpoBenuTe CcepUI0 SKCIEPUMEHTOB IO 3aMKMCH  OCIHJLIOTPaMM
U CHEKTPOB TJIACHBIX 3BYKOB OAHOM 4YacTOThl. OMNHIIUTE OCHOBHBIE OTINYUA
B OCIMJUIOrPaMMax JJis Pa3HbIX IIACHBIX 3BYKOB. OTBETHTE HA BOIPOC, JOCTATOYHO
JIM 17151 OMTMCAHUS KaKOT0-JIMOO 3By4aHUs OJHOU JIUIIH CIEKTPOTrpaMMBbI?

Obopyoosanue. llepcoHAIbHBIA KOMIBIOTEP C MHUKPO(DOHOM WM CMapTPOH
C IIPEe1yCTaHOBJICHHBIM MPOrPAaMMHBIM 00ECIICUCHHUEM.

Kpamkoe onucanue pewenus. IlpoBomutcsi cepusi  SKCHEPUMEHTOB
M0 TOJYYEHUIO OCHWUIOTPAMM U CIEKTPOB TIJIACHBIX 3BYKOB OJIHOM YacCTOTHI.
[IpoBOOUTCS CPAaBHUTEIBHBIN U KAUECTBEHHBIN AHAIIN3 OCLIUJUIOTPAMM U CIIEKTPOB.

Onucanue cxodxceti pabomuvl npakmukyma: MexayHaponHas OJIMMIIMAAA
Mo JKcrepuMeHTalbHOM ¢u3uke 2017 ., 3amaya «AKYCTUYECKHUE PE30HATOPBDY,

yacTh No 1.

3ansaTue 10. CTosiune MexaHnyecKue BOJTHBI

Jexkyua «Crossune MexaHHUYeCKue BOMHBD. OOCYX)IaeTcsi MEXaHWKa CTOSUMUX
BOJIH B OJHOMEpHOHN cpene. PaccmaTpuBaroTCsi TpUMEpPHl Pa3IMYHBIX TPAHUYHBIX
YCIIOBU.

Ipaxkmukym

3aoanue. Tlonyiite B mpoOUpKY Tak, 4TOOBl OHA Hauaja 3BydaThb. [IpoBeaute
M3MEPEHUE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA M TIEPBOT0 00EPTOHA BO3AYIITHOT'O
CTOJI0a B MPOOUPKE OT BBICOTHI ATOrO cTOJI0A. JIJii M3MEHEHHUs JAJIMHBI BO3AYITHOTO
cTOJ10a 3amoHsANTe MPOOUPKY Boaoi. Onpenennure CKOPOCTh 3ByKa B BO3/IYXe€.

Obopyoosanue: TlepcoHabHBI KOMIBIOTEP ¢ MUKPOPOHOM WM cMapT(oH
C MPEeyCTaHOBJIEHHBIM MPOrPaMMHBIM OOECTICUeHHEM, TPOOUPKa, BOJIa, JTMHEIKA.

Kpamkoe  onucanue pewenusa. IlpoBoguTcss cepus  SKCHEPUMEHTOB
M0 U3MEPEHHUI0 AaKYCTHYECKOrO CIIeKTpa 3BYyYaHHUs MNPOOMPKH, BO3HUKAIOIIETO
Ipy BAYBaHWH B Hee Bo3myxa. CTpouTcs TMHEAPU30BaHHBIN TpadUK 3aBHCHMOCTH
4acTOThl OCHOBHOIO TOHA M TMEPBOrO O00EPTOHA OT BBICOTHI BO3JYIITHOIO
crton6a B mpoOupke. [lo MOMydeHHBIM [aHHBIM OMNPENEIAECTCS CKOPOCTh 3BYyKa
B BO3JIyXE.

Onucanue cxooxceil pabomvl npakmuxkyma: MeXIyHapoaHas OJUMITHAAA
Mo JKcrepuMeHTanbHOM ¢u3uke 2017 T., 3amada «AKYCTUYECKHUE PE30HATOPBDY,

gacTh No 2.
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3ansaTue 11. U3mepeHue nokasareJisi NpeJIOMJICHHUS CTeKJIa

Ilpakmuxym Ne 1

3aoanue. Onpenenute NoKa3zaTeab NPETOMIICHUS CTEKISTHHOM MIIACTUHBI.

Obopyoosanue. IlpenmeTHOe CTEKJIO, MUJUIMMETPOBKA, Jla3epHasl yKasKa,
JMHENKU, ITATUBBI C JTATKON U My(TO¥.

Kpamxoe  onucanue pewenusn. IlpoBoguTcs cepus  SKCHEPHUMEHTOB
[0 M3YYEHHUIO MEpEeHaIpaBJIeHUs JIydya CBETa, MMaJalollero Ha OOKOBYIO MOBEPXHOCTD
MPEIMETHOTO CTEKJIA, B 3aBUCMMOCTH OT BBIOPAHHOTO yriia majieHus. Bwruucnsercs
MOKa3aTelb MPEIOMIICHUS] MaTepralia MIaCTUHBI.

Onucanue cxooiceil pabomwvl npaxmuxkyma: MexayHapoaHas OJIMMIIMAJLA
no skcnepuMeHTanbHOM ¢usuke 2021 r., 3amaya «OTpakeHue, NPEIOMIICHHE
Y TIPOITyCKaHUe», MyHKT Ne 4.

Ilpakmuxkym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaIbHOW TOYHOCTBIO MOKA3aTeNb MPEIOMIICHUS
MaTrepuaia Ipu3Mbl.

Obopyoosanue. Ilpuzma, nazepHasi yka3ka, TpPaHCIOPTHUD, IITATHUBBI.

Kpamkxoe onucanue pewenus. 1IpoBomuTCd ONBIT 10  U3MEPEHUIO
MUHHUMAJIBHOTO yIJIa OTKJIOHEHHMs JIa3€pPHOrO Jyda TPEYroJbHOM PABHOCTOPOHHEH
npuzMoil. [lo moNIydyeHHOMY 3HAUEHHUIO YyIJIa PacCUUTHIBAETCS IMOKa3aTelb

IMPCIOMIICHUSA ITPHU3MBI.

3ansTue 12. [lojiHOe BHyTpeHHEe OTPa:KeHH e

Jekyua «llpumenenue »>d¢exra TMONHOTO BHYTPEHHEIO  OTPaKCHUS
B um3MepeHusx». OOcyxnaercss 3¢¢eKkT TMOoIHOr0 BHYTPEHHETO OTPa)KEeHUSI.
OnuceBalOTCA TMPUEMBI MO HCIOJIB30BaHUIO 3TOro 3ddexkra mpu MNpoBeneHUU
ONTUYECKUX U3MEPEHUI.

Ilpaxkmuxym

3adanue. Onpenenure noka3aTellb MPETOMIICHUS MaTepruasa MpU3MBbl.

Obopyoosanue. CTekIsiHHAs PU3Ma, J1a3epHas yKa3Kka, JMHEHKa.

Kpamkoe onucanue pewenus. IlpoBoautcst oneiT nmo HabmogeHuo 3ddexra
MOJIHOTO BHYTPEHHETO OTPaKEHUsSI CBETa, KOTOPHIM pacHpoCTpaHsETCs B IPHU3ME.
W3MepsaroTcss mapaMeTpbl, Mpu KOTOpBIX gocturaercs 3ddexrt. Beraucnsercs
MOKa3aTelb MPEJIOMIIEHUS] MaTepHUalla IPU3MBI.

Onucanue cxooiceti pabomsl npakmuxkyma: MexayHapoaHas OJIUMIIUaAa

o dKcnepuMeHTanbHOM dusuke 2021 1., 3agava «J{ucnepcus», myHkT Ne 1 [16].
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3anaTne 13. IlpoBepka ¢opmy/bl TOHKOH JIMH3BI C MOMOIIBIO MeTOAa
napauiakca, IpuMeHeHHOr 0 IJIsl onpe/iesieHusl MOoJI0KeHUsT N300p ayKeHusI

Ilpakmuxym

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

Obopyoosanue. Cobuparomias JiMH3a, ONTHYECKas CKaMbsl (JIWOO MepHasi JICHTa
Y KpeTJICHUE JTSI JIMH36I ), JBE UTJIBI OT IITPUIIA (CO CTOYEHHBIM OCTPHEM ), TUTACTHIINH,
TOYEYHBIN UCTOUHHUK CBETA.

Kpamkoe onucanue pewenus. OO6cCyxnaercss M AeMOHCTpupyercss 3¢ ekt
napainakca. V3ydeHHbI 3¢ (dEKT HCHoNmb3yeTcs I OMPENeTCHHS IMOJIOKCHUS
M300paKEHUsI UCTOYHHUKA CBETa C MaJOl CBETHMMOCTBIO, MOJTYYEHHOTO C MOMOIIBIO
coOuparonieit  auH3bl. [l0 HECKOJBKMM OIBITAM paccuMThIBaeTCs (POKycHOe

PaCCTOAHUC JINH3LI.

3anstue 14. U3mepenne poKyCcHOro paccTOsIHUSI pacceuBaroIe JTUH3bI

Ipaxkmukym

3adanue. Omnpenenure ¢ MaKCUMaJbHOW TOYHOCTHbIO (DOKYCHOE PACCTOSHHE
pacCEenBarOIIEH JIMH3BI.

Obopyoosanue. PaccewBaromias JuH3a, coOUparomias JHWH3a, ONTHYECKas
CKaMbsl (JIMOO MepHas JIEHTa W KPEIUIeHWs IJsl JIMH3), JUCT KapTOHA, HOMXHUIIBI,
TOYEYHBIN UCTOYHUK CBETA.

Kpamxoe onucanue pewenus. O6Cyxaat0Tcsi MpUeMbl U3MEPEHHs] (POKYCHOTO
pacCTOsiHHsI ~ pacceuBarolled JIMH3bL.  [IpOBOAMTCA  ONBIT MO  NOJYYEHUIO
JNENUCTBUTENBHOTO N300PaKEHHSI B pACCENBAIOIIEH JTMH3E ITyTEM CO3AaHMS C TOMOIIBIO
coOuparonieil  JUH3bI MHUMOTO HCTOYHUKA JUJII  PAacCEUBAIOIICH  JIMH3BI.
Taxke NPOBOAMTCS OMBIT TO HAOIIOJEHUIO PACXOSIIErocs CBETOBOrO MYyYKa,
00pa3oBaHHOIO CBETOM, H3IYyYEHHBIM TOYEYHBIM HMCTOYHUKOM M MPOLICIIIUM
Yyepe3 pacCerBalOLIYIO JIMH3Y, HA KOTOpYyIO HakieeHa nuadparma. Ilo pesynbraram
MOJIYUCHHBIX HKCIIEPUMEHTOB PACCUUTHIBAECTCS OINTHYECKAs CUJIa paccerBaroleit
JINH3BIL.

Onucanue cxooicetl pabomol npaxmuxyma: [8], rmaBa Ne 5, mabGoparopHas
pabota Ne 12.
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3anstue 15. OnpeneseHue MIMHBI BOJIHBI JIA3€PHOr0 M3JIYyYeHHS C MOMOUIbIO
cxembl FOHra

Ilpakmuxym

3aoanue. llpuaymaiTe 5SKCHEPUMEHTAIBHYIO YCTAaHOBKY, TO3BOJISIFOIIYIO
HAOMI0IaTh UHTEPPEPEHIIMOHHYI0O KAapTUHY OT CBETOBOIO U3JydeHHUs Jas3epa.
Ornpenenute AJIMHY BOJTHBI U3TYUYECHUS JTa3€pHON YKa3KH.

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

Kpamxoe onucanue pewenus. JIByMs CBS3aHHBIMH HUTKOW OyinaBKamu
MPOKAITLIBAIOTCS JBA OJM3KOPACTIOIOKEHHBIX OTBEPCTHS B AIFOMUHHUEBOW MHIIIEBON
¢domnbre. [lonmydeHHble OTBEPCTUSI OCBEHIAIOTCA JIa3€pHBIM IMydkoM. B mpomieniiem
cBeTe HabmoaaeTcs uuTephepeHIMoHHas KapTruHa. [1o pacCcTOSHUIO MEX Ty ITOJIocaMu
UHTEPPEPEHIIMOHHON KAPTUHBI M PACCTOSHUIO MEXIYy OTBEpCTUAMH B (oibre
PacCUMTHIBAETCS JIMHA BOJHBI CBETA B JIA3€PHOM ITYUKE.

Onucanue  cxooice  pabomvl  Npakmukyma: — 3aKIOYUTENbHBIA  3Tal
BCEPOCCUNCKOM OJIMMMUAbI MKOJIbHUKOB no pusuke 2000 r., 11 knacc, 3amayua No 1.

3ansatue 16. M3ydyeHue cmekTpa cBeTa Pa3iUYHbIX HCTOYHHUKOB € MOMOIILIO
AU(PPAKLIMOHHON pelIeTKH

Ipaxkmukym

3adanue. llpunymaiite, cobepure W ONMILIUTE SKCIEPUMEHTATBHYIO YCTaHOBKY,
MO3BOJISIFOLIYIO TIOJIYYUTh ONTUYECKUN CIIEKTP U3ITy4eHHs CBETa PA3IMYHbBIX HCTOUHHUKOB.
[TpoBenuTe uccneaoBaHUE CIEKTPOB MPEAJIOKEHHBIX BAM HCTOYHUKOB CBETA.

Obopyoosanue. IudpakimonHas pemierka, (poHaps C JaMIol HaKaJUBaHUS,
CBETOJIMOAHBIN (hOHAPD, FrA30paA3PsAHAS TAMIIOUKaA, dKpaH, AuadparmMa, MepHas JICHTa.

Kpamroe  onucanue pewenus. IlpoBoauTcs cepusi  AKCIEPUMEHTOB
no HaONMIOJCHUIO ONTHYECKHX CIEKTPOB HU3IMyYEHUS MCTOYHHUKOB CBETa DPa3HOMN
npuposl. [IpoBoaUTCS CpaBHUTENBHBIN U KOJTUYECTBEHHBIN aHAIN3 ATHX CIEKTPOB.

Onucanue cxooiceri pabomwsl npakmuxkyma: MexayHapoaHas OJIUMIOUaAa
1o sKcnepuMeHTanbHol dusuke 2018 1., 3amaga «CexTpy.

3anstue 17. UcciienoBanue 3aBUCMMOCTH HHTEHCUBHOCTH CBEeYeHMsI CBETOAMOIA
OT CHJIbI NIPOTEKAIOLIEr 0 Yepe3 Hero ToKa

Ipaxkmukym

3aoanue. V3mepbTe 3aBUCUMOCTh WHTEHCHBHOCTH CBEYEHHS CBETOIMOMA
OT CHWJIbl TPOTEKAIOUIEro uepe3 Hero Toka. Omnpenenure XapakTep H3MEpPEHHOU

3aBUCHUMOCTH.
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Obopyoosanue. CBeTonuoOj, JIIOKCMETp (WM CMapTPOH C JATYUKOM
OCBEILIEHHOCTH), JTa0OpaTOpHbIN OJOK muTaHus (Wi JBe Oarapeiiku AA, peocrtat
U MYJBTUMETP), COCTMHUTENbHBIE TIPOBO/IA.

Kpamkxoe onucanue pewenus. TIpoBOmUTCS OKCHEPUMEHT TIO TMPSMOMY
W3MEPEHUI0 3aBUCUMOCTH HMHTCHCHBHOCTH W3JIYYCHHSI CBETOAMONA OT CHJIBI
IMpOTeKaronero 4depe3 Hero Toka. CTpouTcss TpapuK MOTy4EHHOW 3aBHCHUMOCTH.
OmnpenensieTcss XapakTep 3aBUCUMOCTH.

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

Ilpakmuxym

3aoanue. Y CTaHOBUTE J]Ba CBETOAMO/IA IPYT HAMIPOTUB Apyra. 3yuunte siBiieHHE
BO3HUKHOBEHHUSI (OTOTOKa B OCBemaeMoM cBetoguone. s 3Toro u3MephbTe
3aBUCUMOCTb CHJIBI (DOTOTOKA OT HANPsHKEHHUS HAa CBETOAMOJIC, BBIMOIHSIOIMIEM POJIb
HWCTOYHMKA cBeTa. IloBTOpUTE OMNBIT, MPUMEHSSI B KauyeCTBE HCTOYHMKOB CBETa
CBETOJIUO/IbI, NAIOIIME CBET C pPa3sHbIMH JIMHAMU BOJH. OmpenenuTe yCIOBUS,
MIPU KOTOPBIX B OCBEIIIAEMOM CBETOMO/I€ BOZHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOJIMOAOB Pa3HBIX IIBETOB (KpacHBIC, 3CIICHBIC
U CHHHE), OJIOK MUTAHUS CBETOAMOIa-OCBETUTENS, MYJIbTUMETP.

Kpamxkoe onucanue pewenus. J|Ba cBETOIMOAa YCTAaHABJIMBAIOTCS HAIPOTHUB
apyr apyra. Yepe3 oIMH CBETOAMOM MPOMYCKAETCS TOK OT MCTOYHHUKA MUTAHMSL.
N3ydyaercs siBIieHWE BO3HUKHOBEHMS (OTOTOKA BO BTOPOM  CBETOIHUOJE.
OOnapyxuBaeTcs, 4TO (OTOTOK BO BTOPOM CBETOAMOAEC BO3HUKAECT TOJIBKO
IPU OCBELICHUU €ro CBETOAMOAOM C JUIMHOW BOJIHBI, MEHBLIECH WJIWM PAaBHOW JJIMHE
BOJIHBI, HA KOTOPYIO PACCUMUTAH OCBELIAEMBbIN CBETOAMO/I.

Onucanue cxooxceil pabomvl npakmuxyma: MexayHapoaHas OJUMIIHAaA

1o skcnepuMeHTanbHOoN dusuke 2020 r., 3amaua «Omromnapa» [17].
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS KYPCA BHEYPOUYHOM
AEATEJBHOCTHU «OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKUN ITPODPUIID)»

JIMYHOCTHBIE PE3YJIBTATBI

B cpepe epasicoancrkoco socnumanus:

TOTOBHOCTh BECTH COBMECTHYIO IEATEIBHOCTh B MHTEpPECaxX I'PaKIaHCKOTO
o01IecTBa, y4aCTBOBATh B CAMOYIIPABIEHUN B 00pa30BaTEIbHON OpraHu3allly;

YMEHHME B3aUMOJCHCTBOBATh C COLMAIBHBIMU HHCTHUTYTAMH B COOTBETCTBUH
¢ UX QYHKIUSIMU U Ha3HAYECHUEM.

B cghepe nampuomuueckoeo ocnumanusi:

Cc(OPMUPOBAHHOCTH POCCUICKON Ipa’kJaHCKOM UIEHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAApPCTBEHHBIM CHUMBOJAM, JOCTHKECHUAM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU.

B cghepe 0yxoeno-npascmeennozo ocnumanusi:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEICHHUS;

CIOCOOHOCTh ~ OLIGHHMBAaTh  CUTYalldi0 W NPUHUMATh  OCO3HAHHBIE
pELICHUs, OPHUEHTHPYSACh HA MOPAJbHO-HPABCTBEHHbIE HOPMBI W LIEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOI O OYAYyIIErO.

B cghepe acmemuueckozo 6ocnumanusi:

ACTETUYECKOE OTHOILIECHHE K MHUpPY, BKIIIOYAs 3CTETUKY Hay4HOI'O TBOPYECTBA,
pUcCyILero (pU3NYecKor HayKe.

B cgpepe mpyoosozco socnumanus:

UHTEpEC K pa3nuyHbiM cepaMm  MOpoPecCHOHANBHON  AEATEeIbHOCTH,
B TOM YHCIIC CBA3aHHBIM C (PU3UKON W TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp OyaylIel Ipoeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa30BaHUIO U caMOOOpa30BaHMUIO B 00JIacTH
(U3HKY HA TPOTSKEHUN BCEU KU3HM.

B cghepe sxonoeuueckozo eocnumanusi:

C(OPMUPOBAHHOCTh 3KOJOTMYECKOM KYJIbTYPbl, OCO3HAaHUE TIJI00ATBLHOTO
XapakTepa SKOJIOrMUeCKUX Npoliem;

TUIAHUPOBAHUE M OCYIIECTBJICHHUE AECUCTBUM B OKPY’KAIOIIEH CPEJEC HA OCHOBE
3HAHUS LEeJIeH YCTONYNBOIO Pa3BUTHS YEIIOBEUECTBA;

pPaCIIMPEHUE OMBITA JEATEILHOCTH IKOJIOTHUYECKON HANPABIEHHOCTH HA OCHOBE

MMEIOITUXCS 3HAHUH 110 (hHU3HUKE.
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B cgepe yennocmu nayunozo noznanusi:

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

OCO3HAHME LEHHOCTHM HAY4YHOW JESATEIBHOCTH, TOTOBHOCTH B IIpoOLIECCE
U3Y4eHUs] (PU3HKU OCYLIECTBISATH MPOEKTHYIO M MCCIIEAOBATENbCKYIO ACSTEIIbHOCTh
WHJIUBUAYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YYeOHBIE 1eICTBUS:

Ba3oBble Jornueckue aeCTBUSA:

CaMOCTOSITEILHO dbopmynHrpoBaTh u aKTyaJu3upoBaTb  MpoOJeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNSITh LEJIH JACATEIbHOCTH, 3aJaBaTh IAPAMETPhl M KPUTEPUU HUX
JIOCTHKCHMUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (PU3NUECKUX
SIBIICHUSIX

pa3pabaThiBaTh IJIaH pEHIeHUs] MPOOJEMBI C YYETOM aHaln3a HMEIOITUXCS
MaTEepUAIBHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JAECATEIBHOCTb, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIHATH PAOOTY B YCIOBHSX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHHUPOBAaHHOTO B3aUMOCHCTBHUS;

pa3BUBATb KPEATUBHOC MBIIIJICHUC IIPU PCIICHHUH Y KU3HCHHBIX Hp06HeM.

ba3oBble ucciieoBaTe1bCKue 1eHCTBUSA:

BJIaJIETh HAay4YHOH TEPMHUHOJIOTHEH, KIFOYEBBIMH TOHATHUSAMH W METOJaMHU
(bU3NYIECKOI HAYKH;

BJIQJICTh HABBIKAMU Y4EOHO-HMCCIEAOBATEILCKOW M TPOSKTHOU NEATEILHOCTH
B 00nactu (PM3HMKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEILHOMY ITOHCKY
METOJIOB pelIeHus] 3aj7ad (U3UUECKOr0 COACPKAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB MTO3HAHUS,

BJIQJICTh  BHJAMHM  JICATCILHOCTH TI0  TOJYYCHUIO HOBOTO  3HAHUA,
€ro HMHTEPIPETAINK, MPEOoOpPa30BaHUI0 W TPUMEHEHHUIO B Pa3IUYHBIX YICOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3JJaHUU Y4E€OHBIX IIPOEKTOB B 00JaCTH (PU3UKH;

BBISIBIISITh  MIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a/ady,
BBIIBUTATh TUIIOTE3Y €€ PEIICHHs], HAXOUTh apryMEHTHI JIJIS I0KAa3aTeIbCTBA CBOMX

YTBEPKICHUH, 33/1aBaTh MAPAMETPbl U KPUTEPUU PELLICHUS;
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aHATM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHUS 3a7daud  PE3yJbTaThl,
KPUTUYECKHA OIICHWBATh WX JIOCTOBEPHOCTH, NMPOTHO3WPOBATh M3MEHEHHWE B HOBBIX
YCIIOBUSX;

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

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAaHWA 10 (QU3MKE B MPAKTHYECKYyI0 00JacTh
KU3HEEATEITHHOCTH;

YMETh MHTCTPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPEAJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTb HpO6J’I€MBI " 3a/1a4M, JOITYCKAarOIHEC aJIbTCPHATHBHBIC PCIICHUA.

Pa6ora ¢ nndopmanueii:

BJIAJICTh HABbIKAMHU IMOJy4yeHUs HHGoOpManuu (PU3HMUECKOro CoJepKaHus
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOMCK, AHAJIM3,
CHUCTEMAaTU3allMI0 U HHTEPIpEeTalni0 MHGPOPMAIMK PpPa3IUYHbIX BHUJIOB U (QOpM
IPE/ICTABIICHUS;

OLIEHMBATh JIOCTOBEPHOCTh UHPOPMALUH;

UCIIOJIb30BaTh ~ CpeACTBA  HMH(POPMALMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTWIA B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AIIMOHHBIX
3a7a4 ¢ coOrofeHreM TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MacCHOCTH, TUTUEHBI,
pecypcocOepekeHts, MPaBOBBIX M JTHUYECKUX HOPM, HOPM HH(POpPMALMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PUBNYECKOTO COJIEPIKAHUS B Pa3IMUHbIX (hopMaTax ¢ yueToM
Ha3Ha4ueHMUs] MH(OpMALUMU U LEJIEBOM ayIUTOpUH, BBIOMpAs ONTHUMAIbHYIO (hopMy

MNpCaACTAaBJICHUA U BU3YyAJIIU3allhH.

KoMMmyHHKaTHMBHbBIE YHUBePCAJIbHbIE YUeOHbIE JeCTBHSI:

OCYILIECTBJIATH OOIIEHNE BO BHEYPOUHOU JIEATCIILHOCTH;

pacIio3HaBaTh MPEIITOCHUIKH KOH(PIUKTHBIX CUTYAIlMH U CMATYaTh KOH(JIUKTHI;

pPa3BEepPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIyaJIbHOU
paboThI;

BbIOMpAaTh TEMAaTHKY M METOJbl COBMECTHBIX JCHCTBHHA C yYeTOM OOIIMX

HHTCPECOB U BO3MOXKHOCTEH KaXJ0Io 4JICHA KOJIJICKTHUBA,
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MPUHUMATh 11 (15 COBMECTHOMU NesITEeTbHOCTH, OpraHU30BbIBATh
U KOOPJMHUPOBATH JIEUCTBUS MO €€ JOCTHKEHHMIO: COCTaBISITh IUIAH JICUCTBHA,
pacupenensaTh Poau € Y4YEeTOM MHEHUW YYaCTHHUKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIaJIa M KAXKJIOTO YYaCTHUKA KOMAHbI B OOIIIHIA
PE3yJIBTAT 0 pa3padoTaHHBIM KPUTECPHUSIM;

mpenjaraTb HOBBIC TIPOCKTHI, OICHWBATh HWJEH C TIO3UIMA HOBHU3HEI,
OPUTHHAILHOCTH, TIPAKTHYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh  MMO3UTUBHOE CTPATETHMYECKOE TMOBEACHHE B PAa3IMIHBIX

CUTyalluigax, IposABJIATb TBOPUYCCTBO U B006pa}KCHI/I€, OBITH NHHUIIUATUBHBIM.

PerynsiTuBHbIE YyHHBEpPCAJbHbIE Y4eOHbIE NeiiCTBUS:

Camoopranuzanus:

CaMOCTOSITEJIbHO OCYHIECTBIISATh ITO3HABATEIbHYIO JAESITENIbHOCTh B 00JAacTH
(U3HKH, BBIABIATH TPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABIIATH IUJIAH PELIECHUS PACYETHBIX M KAUECTBEHHBIX 33/1a4,
IUIaH BBIMOJHEHUS MPAKTHUYECKOW paboThl C YYETOM HMEIOUIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTCHUI;

JlaBaTh OLEHKY HOBBIM CUTYAallUsIM;

paclIupATh paMKy y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JenaTh OCO3HAHHBIA BBIOOP, aprymMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEUICHUE;

OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

COocOOCTBOBATh (POPMUPOBAHUIO U MIPOSIBICHUIO SPYAUIIMU B 007acTH (DU3HKH,

MOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBIA YPOBEHb.

CaMOKOHTPO/Ib, SMOLMOHANBHBIM HHTE/JIEKT:

J1laBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIa/IETh HABBIKAMU [MO3HABATEILHON PEPIIEKCUN KaK OCO3HAHMS COBEPIIAEMBbIX
JIEWCTBUI Y MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHHUI;

UCIOJIb30BaTh MPHUEMBI pe(IeKCUU JUIsl OLIEHKM CUTYallMH, BbIOOpa BEPHOTO
peleHus;

YMETh  OLEHHUBaTh PUCKM M  CBOEBPEMEHHO MNPUHUMATh  PELICHUS
10 UX CHUKEHUIO;
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IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYIrMX NPU aHaIU3€ pe3yJbTaToB
NEATEIbHOCTH;

MPUHUMATh ce0sl, IOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IIPUHAMATh MOTHBBI W apryMEHTBl JPYIrMX I[PU aHalau3e pe3ysbTaToB
NEATEIILHOCTH;

MpU3HABATh CBOE MPABO U MPABO JAPYTHX HA OMIUOKH.

NPEAMETHBIE PE3YJIBTATHI

K xonity 10 knacca oGydaroniuiics HAQy4YnuTCs:

NOHUMATh 3HAUYEHHE OIHUCATENFHOM, CHCTEMaTU3UPYIOEel, 00BICHUTEIBHOM
U TMPOrHOCTHYECKOM (DPYHKUMN (PU3NUECKOW TEOpUUM — MEXaHUKH, MOJEKYISpHOU
GU3MKM M TEPMOJMHAMUKH, poib (u3nueckol Teopud B  (HOPMHPOBAHUU
IPEICTaBICHUN O (PU3NUECKON KapTUHE MUPA;

pasinyaTh yCJIOBUS NMPUMEHMMOCTH H3YYEHHBIX MoOJeIed (U3MUECKUX Tel
U TIPOIIECCOB (SIBJICHMUI);

paznuyaTh  yCIOBHUS  (TpaHUIb, O00JacTH) MPUMEHUMOCTA HM3YUYECHHBIX
($U3HUECKUX 3aKOHOB, MOHUMATh BCEOOLIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTD MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBACHATH MEXAHUYECKUE, TEIUIOBbIEC, SJIEKTPUUYECKUE
IIPOLIECCHl M SIBJICHMS, HWCIOJIb3ysd OCHOBHBIE ITOJIOKEHUS M 3aKOHbl MEXaHWKH,
MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUH, MOJIEKYJSIPHOM (PU3UKH M TEpMOJMHAMUKH,
ANEKTPOANHAMUKH;

aHAJIM3UPOBATh U OOBSCHATH (PU3NYECKUE SBJICHUS, MCIONb3YsSd OCHOBHBIE
NOJIOKEHUS U (PUBNYECKUE 3aKOHBI;

OIKCBHIBaTh (DU3MUECKHE MPOLECCHl M SABJICHUS, HCIONB3Ys HEOO0XOAMMBbIE
BEJIMYMHBL;

OOBICHIATH OCOOEHHOCTH MPOTEKAHUS M3Y4aeMbIX (DU3MUECKUX SIBJICHMUIA;

MIPOBOJIUTh HUCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI
OT APYrodl C HCHOJIb30BAHUEM IMPSAMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DPMKCHUpPOBAaTh pE3yJbTaThbl MOJYYEHHOW 3aBHCUMOCTH (PU3HUYECKUX
BEJIMYMH B BUJIE TPAQUKOB C y4E€TOM aOCOIIOTHBIX MOTPEIIHOCTEN U3MEepeHuH, 1eaTh
BBIBOJIBI T10 PE3yJbTaTaM UCCIIEOBAHUS;

IPOBOJIUTh KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEJIMUYUH, MPU ITOM BBIOMPATH
ONTUMAJIbHBIA METOJ] HU3MEpPEHHUs, OLEHUBATh AaOCONIOTHBIE W OTHOCUTENbHBIC

MOrp€uIHOCTH MPAMBIX U KOCBCHHBIX HSMCPCHHﬁ;
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MPOBOAUTH ONBITHl MO MPOBEPKE NPEIIOKEHHON THUIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh  AKCHEPUMEHTAbHYI0  YCTAaHOBKY,  aHAJIU3UPOBATh
MOJIYYE€HHBIE PE3YJIbTATHI U JIEJIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOW TUIIOTE3bI;

coOioiaTh MpaBuiia 0€30IacHOr0 Tpyda MpU IMPOBEIECHUU HCCIEIOBAHUMI
B paMKax  TMpaKkTUKymMa U y4eOHO-HCCIEAOBaTEIbCKOM  JEesATENIbHOCTU
C UCII0JIb30BAHUEM M3MEPHUTENBHBIX YCTPONCTB U JIA0OPATOPHOIO 000PYI0BaHUS;

periaTh pacueTHBIC 3a/1a4M C SIBHO 3aJ[aHHON W HESBHO 33JIaHHOM (PU3MYECKOM
MOJIEJIbIO: HAa OCHOBAaHMM AaHalIM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (PHU3NUECKOMN
MOJIeNIM, OTBevarlleld TpeOOBaHMUSIM 3aJadyH, MPUMEHATh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKMX TEOpPUH MpU  HCIOJIb30BaHUU
MaTe€MaTUYeCKUX METOJOB PpELIEHUs 3aJad, MPOBOJUTH pacyeTbl Ha OCHOBAHHUH
UMEIOIINXCS JIaHHBIX, AHAJIW3UPOBATH PE3YJIbTATBl M KOPPEKTUPOBATH METOJIbI
PELIECHHUSI C YIETOM IMOITYYEHHBIX PE3YJIbTATOB;

pelIaTh KaueCTBEHHbIEC 3a7auM, TPeOyIolue MPUMEHEHUsI 3HAaHUW U3 pa3HbIX
pa3znenoB Kypca (U3MKH, a TakXe HHTErpallud 3HaHUM M3 JApPYruX MpPEeIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO LIENOYKY PACCYXKICHUI
C OIOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SABIICHUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS U1 OOBSICHEHUS! OCHOBHBIX ITPUHIIUIIOB
pabOThl U3MEPUTEIIBHBIX PUOOPOB;

aHAJIM3UPOBATh W OLICHUBATh MOCJIEACTBUS OBITOBOM W MPOW3BOJCTBEHHOU
NEeSTENbHOCTA YEeJIOBEKa, CBSA3AHHOW C (U3MUECKMMHU MpOLEeccaMu, C MO3ULIHHA
HKOJIOTMYECKOU 0€e30MacHOCTH, IIpEICTaBIICHUI 0 palMOHAILHOM
INPUPOJONOJIB30BAHUU, @ TAKXKE Pa3yMHOM MCIOJb30BAHUHM JOCTH)KEHHN HAyKU
Y TEXHOJIOTHH JIJIs ajbHEHIIero pa3BUTHs Y€JI0BEYECKOro O0IIeCTBa;

OPUMEHATHh Pa3IMYHbIE CHOCOOBI padoThl ¢ HHpOpMalHen (U3NIECKOro
COZEpaHMUsI C MCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAlMOHHBIX TEXHOJIOTHH,
IIPU 3TOM MCIIOJIb30BaTh COBPEMEHHBbIE MH()OPMALIMOHHBIE TEXHOJIOTUH IS ITOMCKA,
nepepaboTKu U TNpeAbsBICHUS Y4eOHOW M HAyYHO-TOMYJSIPHOW HH(pOpMAaILMH,
CTPYKTYPUPOBaHUS W HMHTEPIPETAUU HHPOpPMALMHU, MOTYYEHHOM W3 pa3IU4HbIX
MCTOYHHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOJYy4aeMYI0 MH()OPMALMIO U OLIEHUBATh
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAIN3a
MCTOYHHKA MH(OPMALINH;

IPOSIBIISATh OPraHU3allMOHHBIE W MO3HABATEIbHBIE YMEHHSI CaMOCTOSITEILHOTO
NpUOOpPETEHHs] HOBBIX 3HAHUI B MPOLIECCE BBIMOJHEHHS] MPOEKTHBIX U y4eOHO-

HCCICO0OBATCIIbCKUX pa60T;
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paboTaTh B IPyMIE C HCIIOJHEHUEM Pa3IUYHbIX COLUATBHBIX POJIEH;
OpOSIBISITH  MOTHBALMIO K Oyaymied npoecCHOHaNbHOM —J1€ATEIbHOCTH

I10 CIICOHUAJIBHOCTAM (bI/ISHKO—TGXHHIIeCKOFO HpO(l)I/IJIH.

K xonny 11 kaacca oGydaroniuiics Hay4YuTCs:

MOHUMATh POoJib (U3UKKA B IKOHOMHUYECKOM, TEXHOJOTUYECKOH, COIMaIbHOM
U 3TUYECKOH cepax AesITeTbHOCTH YEeJIOBEKa, POJb U MECTO (PU3UKHU B COBPEMEHHOM
HAyYHOW KapTHHE MHpa, 3HAYeHWE OMNHUCATEIbHOW, CHCTEMaTU3UPYIOIIEH,
OOBSICHUTETbHOW M TNPOTHOCTUYECKOW (YHKIUN (PU3NUECKOW TEOpUH, PpOJib
¢busnyeckoif Teopuu B GOPMUPOBAHUH MIPEICTABICHUN O (PU3NUECKON KapTHHE MHPA,
MECTO (PU3NYECKOW KapTHUHBI MHUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABIECHUI O IPUPOJIE;

pa3nuyaTh YCIOBUS NMPUMEHHUMOCTH M3yYCHHBIX MoJeNe (U3MUECKUX Tel
U TIPOLIECCOB (SIBJICHU );

pa3nuyarh yciaoBusl (TpaHMIbI, 00JacTH) MNPUMEHUMOCTH H3YYEHHBIX
¢u3nyecKuX 3aKOHOB, IIOHMMAaTh BCEOOLIUI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB
¥ OTPaHUYCHHOCTH MCIIOIb30BAHMSI YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH DJIEKTPOMAarHUTHBIEC, KBAHTOBBIE IPOLIECCHI
U SIBJICHHUSA, UCIOJb3yd OCHOBHBIE IIOJIOKEHHUS W 3aKOHBI AJIEKTPOJWHAMUKU
Y KBaHTOBOM (DM3HKU;

OIKCHIBATh U3yYCHHBIC (PUZNUECKUE TIPOIIECCHI U SIBICHUS

OOBIICHATH OCOOEHHOCTH MPOTEKAHUS N3YYCHHBIX (DU3MUECKUX SIBICHU;

OPOBOJIUTh  HCCIENOBaHHE  3aBUCHMOCTEU ¢bu3nyecKux  BEJIMYUH
C HCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcHpoBaTh pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BHUJIC
rpaduKOB C Y4e€TOM aOCOJIOTHBIX MOTPEIIHOCTeH HW3MEpPEHHH, JelaTh BbIBOJBI
10 pe3yJibTaTaM UCCIeI0BaHUS;

IPOBOJIUTh KOCBEHHbIE M3MEPEHMsI (PU3MUECKUX BEJIMUYUH, MIPU ITOM BBIOMPATH
ONTUMAJbHBIA METOJl W3MEPEHHsI, OIEHUBAaTh AaOCONOTHBIE U OTHOCHUTEIHHBIC
MOTPEUTHOCTH MPAMBIX U KOCBEHHBIX N3MEPEHU;

IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bl: IUIAHUPOBATh
OKCIIEPUMEHT, CcOOMpaThb  OSKCIEPUMEHTAJIbHYIO  YCTaHOBKY, aHaJM3UPOBATh

MOJIYUYCHHBIC PE3YJIbTAThl U ACJIaTh BBIBOJ O CTATYCC HpCIIJ'IO)KCHHOﬁ THUITIOTE3HI,
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coOioiaTh MpaBuiia 0€30IacHOr0 Tpyda MpU IPOBEIECHUU HCCIEIOBAHUIMA
B paMKax = MpakTHKymMa W  Y4eOHO-HCCIIEIOBAaTEIbCKOW  JEATEIbHOCTU
C UCII0JIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a00paTOPHOro 00OpYyI0OBaHMS;

peniaTh pacueTHBIC 3a/1a4M C SBHO 3aJaHHON M HESIBHO 3aJlaHHOM (pU3HYECKOM
MOJIENbIO;

peliaTth KaueCTBEHHBIC 3a7jauM, TpeOyrolue MPUMEHEHUsI 3HaHUM W3 Pa3HbIX
pa3fenoB Kypca (QU3MKH, a TakKe HHTETpalliy 3HAHWM W3 JPYrHX MPEeIMETOB
€CTECTBEHHO-Hay4YHOTO IHMKJIA: BBICTPAWBaTh JIOTUYECKYIO IEMOYKY PacCyKIEeHUMN
C OIOpPOM HAa U3YUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHHUS;

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

aHAJM3MPOBATh M OICHUBATH MOCIEACTBHUS OBITOBOW W TMPOU3BOJCTBEHHOU
JIESITEIbHOCTA YEJIOBEKAa, CBSI3aHHOM C (PU3MYECKUMH MPOILIeCCaMU, C TO3ULUN
IKOJIOTUYECKON 0e30MacHOCTH, peCTaBICHUN 0 parroHaIbHOM
MPUPOJIONIONH30BAHUH, & TAaKKE€ pPasyMHOM WCIIOIB30BAaHUHM JIOCTHKEHUN HAYKU
Y TEXHOJIOTHH JJIs TajbHEHILEro pa3BUTHs YEJI0BEYECKOro O0IIECTBa;

MPUMEHSTh Pa3IMyHble CHOCOOBI PadOThl ¢ HH(OpMaruen ¢GU3NIECKOro
COZICpKaHMsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTH,
IIPU 3TOM HCIIOJIb30BaTh COBPEMEHHBbIE MH(OPMALMOHHBIE TEXHOJIOTUH IS MTOMCKA,
nepepaboTKu M TPEIbsABICHUS Yy4eOHOW W HAYYHO-MOMYISIPHOM HHGPOpPMaLIUH,
CTPYKTYPUPOBAaHUSI W WHTEpIIpEeTallid HH()OpPMALUU, MONYYCHHOW W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHUECKH aHATN3UPOBAThH MONTYdaeMyl HHPOPMAIIUIO M OLIEHWBATh
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHWM, TaK M HAa OCHOBE aHAIM3a
UCTOYHHMKA UHOpMAIIIH;

IPOSIBJISITh OPraHU3AIIMOHHBIE M MO3HABATEJbHBIE YMEHUS CAMOCTOSITETLHOTO
NpUOOpPETeHHsI HOBBIX 3HAHUN B TPOIECCE BBHIMOJHEHHUS MPOEKTHBIX M yueOHO-
UCCIIeI0OBATENbCKUX Pa0oT;

paloTaTh B IpyMIie ¢ UCIIOJHEHUEM PA3JIMYHBIX COLIUANIbHBIX POJIEH;

OpOSIBISITH  MOTHBAaLMIO K Oyaymied mnpoecCHOHaNbHOM —J1€ATEIbHOCTH

I10 CIICOHUAJIBHOCTAM (bI/ISHKO—TGXHI/IIIeCKOFO HpO(l)I/IJIH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

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

y4eOHOr o mpeaMeTa
Pa3znen 1. Mexanuka
1.1  Ilorpemnocrtun
B DKCIIEPUMEHTE

(Jeximst)

KomuuectBo

qacCcoOB

[IporpammHoe copepx aHue

DKCIIEpUMEHT U TEOpHS B IIPOLIECCe

no3Hanus npupoasl. Habmoaenue

H 3KCIICPUMCHT B (bHSI/IKG.

CriocoOb1 n3MepeHus: (U3NIECKUX

BEJIMYWH (aHAJIOTOBBIC U IU(POBHIC

U3MEpPUTEIbHBIC PUOOPHI,
KOMITbIOTEPHBIE JaTYNKOBbBIC
CUCTEMBI).

[lorpemuocTn n3MepeHnui

(bu3UYeCKNX BEIMUUH (a0COMIOTHAS

U OTHOCHUTEIIbHAS).
I'mnore3a. @u3nyecKui 3aK0H,

I'paHHLbI €TO0 IIPUMCHHUMOCTH

XapakTepuCcTHKA JIEITEIIbHOCTH

o0 ydJarommxcs

Onepuposamsv NOHAMUAMU.:
HaOJFOICHNE, SKCTIEPUMEHT, TUITOTE3a,
Teopus, pusndeckas BeITuInHa,
(bu3HYeCcKuil 3aKOH, U3MEPUTEITHHBIN
npudop, U3MEPEHHE, pe3yabTar
M3MEpEHUs, 1IeHA JIETCHUS TIIKAJTbI
pubdopa, MOrpenTtHOCTh U3MEPEHUSI.
Ilpusooumuv npumepv HaOIIOICHUS,
AKCIIEPUMEHTA, TUTIOTE3bI, TECOPUH,
(bU3UYECKUX BEIMUUH, PU3UIECKUX
3aKOHOB, H3MEPUTEIBHBIX TPHOOPOB.
Onpedenamp 1IeHYy JI€TICHUS TITKAJIbI
puodopa, abCONIOTHYIO MOTPEIIHOCTh
MPSIMOTO U3MEPEHUSI.
3namob GOpMYIBI 7151 OLIEHKU
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1.2 Ouenka norpenrHocTei
MPSIMBIX M KOCBEHHBIX
U3MEpPEHUN
(camocTosiTeTbHAS

pabora)

OmnpeneneHue NOrpeHocTel
OPSMBIX U3MEPEHUH 1O 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUU.
[TpreMsb! O1leHKH MOTPENTHOCTE

KOCBEHHBIX U3MEPEHUN

OTHOCHTEJIBHOU IOT'PEITHOCTH
KOCBEHHOI'O U3MEPEHHUSI, IPaBUIIa
OKpYTJIeHUS aOCOTFOTHBIX
MOIPEIIHOCTEN, BEIPAXKEHNE
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN

B [TPOLIEHTAX

Onepuposéamo nOHAMUAMU.
a0CONIOTHAS TOTPEIHOCTD U3MEPEHHS,
OTHOCHUTEIbHAS TIOTPEIIHOCTh
MU3MEpPEHUS.

IIpusooums npumepsi IPIMbIX

Y KOCBEHHBIX U3MEPEHUN.
Onpeodensims MOTPEIIHOCTU MPSIMBIX
U3MEpPEHUN.

Hcnonvzosams METON TPAHULL

IUTSL OUEHKH a0COIFOTHOM MOIPENIHOCTH
MPSIMOr0 U3MEPEHUS, TPaBUIIA
OKpYTJieHUs a0COMIOTHBIX
MOrpeIIHOCTEN, (POPMYIIBI IS OLIEHKU
OTHOCHUTEJIBHOW MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHHUS.

Ymemwv okpyrisiTh aOCONMFOTHBIE
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1.3.1 VYcpennenue
n3Mmepenuid. CiydaiiHast

IIOTPELIHOCTh

(MpaKkTHKYM)

1

[TpubopHbIEe MOrPENTHOCTH,
CIy4allHbIE€ U CUCTEMATUYECKUE

MIOTPELIHOCTH

MOTPEIIHOCTH, BBIPAXKaTh
OTHOCHUTEJIbHBIE TOTPEITHOCTH

B MPOIIEHTAX.

Pewamos 3anaun Ha OLICHKY
OTHOCHUTEJIBHBIX OTPELIHOCTEN
Onepuposams NOHAMUAMU:

npuOOpHas MOTPEIIHOCTh, ClydaiHas
MOTPEIIHOCTh, CUCTEMATUYECKas
MOTPEIIHOCTh, CPETHEE 3HAUCHHE.
1Ipueooums npumepwv IpUOOPHOU,
CIIy4aillHOM U CUCTEMATHUYECKOU
MOTPEIIHOCTH.

Onpeoensimb SKCIEPUMEHTAIILHO HA0OP
3HaYCHUN (PU3NUECKON BEITMUNHBI

[IPU IPOBEICHUU HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUM.
HUcnonvsosams GopMymbl U1 CPETHETO
apu(PMETUIECKOTO HECKOIbKUX YHUCEI,
JUTSL OUEHKH a0CONFOTHOM MOrPETHOCTH
3HaYEHUs (PU3NYECKON BEIMYUHBI,
OLICHEHHOI'0 KaK CpeJiHee

apudmeTndeckoe Habopa ee 3HAUCHUI.
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1.3.2 Kunemaruueckue
M3MEPEHUS TaIbHOCTHU
roJjieTa, pacuer

Ha4yaJbHOM CKOPOCTH

(MpaKkTHKYM)

[lepemenienne, CKOPOCThb

U YCKOPEHUE MaTEPUAIbLHON TOUYKH,
UX MPOEKIUN Ha OCH CHCTEMBI
KoopauHat. ClIoKeHHe
MEPEMENICHUN U CI0KECHUE
CKOpocTei. J[BruxkeHune Tena,
OpOILIEHHOT 0 MO/ YTJIOM

K TOPU30HTY. 3aBUCUMOCTh

Oyenusams 3HAYCHNUE N3MEPSIEMON
(U3HYECKON BETMIMHBI KaK CPETHEE
apudMeTHIeCKOe Habopa ee 3HAaUCHUH,
MOJIYYCHHBIX MPU MTPOBEACHUU
HECKOJIbKUX HE3aBUCUMBIX U3MEPEHU,
aOCOJIOTHYIO U OTHOCUTENBHYIO
MOrPEIIHOCTh 3HAYEHHUS 3TOU
(U3UYECKON BEIMYNHBI.
Yemanasnueams 63aumocessu

MEX/Ty OIICHKOM 3HaYeHUsT (PU3NIECKOM
BEJIMYHMHBI, OMPEIEIISIEMON

0 pe3yJbTaTaM HECKOJIbKUX
HE3aBHCHUMBIX U3MEPEHUM, U CPETHUM
apu(PMETUIECKUM HECKOJIBLKUX YUCEI
Onepuposamo NOHAMUAMU.

CKOpPOCTb, YCKOPEHUE, CBOOOTHOE
najieHue, JalbHOCTh MOJIETa,
a0CONIOTHAs TOTPEIHOCT U3MEPEHHS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpPEHUS.

1Ipueooums npumepvt CBOOOTHOTO

MMaaCHUA TCII IIPHU PA3JIMYHBIX
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KOOpAHUHAT, CKOPOCTHU U YCKOPCHUA 3HAUCHHAX HayaJabHOU CKOpPOCTH,

MaTepHaJIBHOﬁ TOYKH OT BpCMCHH

IIPH Pa3HBIX yIJIax MKy HadalbHOM
CKOPOCTBIO 1 TOPU30HTOM.
HUcnonvsosams pyneTky,
KHHEMaTH4YecKue (hOpMyIbl,
OIUCBHIBAIOIINE JABIKEHHE TEIIA,
OpOIIIEHHOTO MO YTIIOM K TOPHU3O0HTY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH JAIBHOCTH I0JIETa Tela,
OpOIIEHHOTO TOPH30HTAIBHO,

OT €ro Ha4aJbHON CKOPOCTH.
Hccneoosams 3aBUCUMOCTD JAIbHOCTH
moJieTa Tesa, OpoIeHHOro
TOPU30HTAJIBHO, OT €r0 HadaIbHON
CKOPOCTHU U UHMEPNPEemUpo8ams
MOJTyYeHHBIC Pe3yJIbTaThI.

Pewams 3a1ady Ha onpezeneHne

10 PKCIIEPUMEHTAIBHBIM JaHHBIM
HAYaJIbHOW CKOPOCTH TeJa,
OpOIIIEHHOT'O TOPU30HTATIBHO.
Onpedenamob aOCONIOTHYIO

N OTHOCUTCIIbHYIO ITOI'PCITHOCTD
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1.4 IIpocreiimmue
FEOMETPUYECKHUE
U3MEPEHUS
(caMocTosiTeNbHAS

pabota)

1.5 TI'paduxu
AKCIIEPUMEHTATbHBIX

3aBUCUMOCTEM.

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

yroJ, TIoaab, 00bheM)

['pacdnueckoe npencrabieHme
3aBHUCUMOCTEN (PU3NUECKUX

BEJIMYUH JIPYT OT Jpyra. JInHeHas

HA4YaJIbHOM CKOPOCTH Tea,
OpOILIEHHOT'O TOPU30HTAIIBHO
Onepuposams nOHAMUAMU.
a0CONIOTHAs TOTPEUTHOCTD U3MEPEHHS,
OTHOCHTEJbHASI TIOTPEITHOCTh
U3MEPEHUS.

3nams METOBI U IPUEMBI IPOBEICHUS
MPSIMBIX U3MEPEHUHN T€OMETPUIECKUX
BEJIMYUH.

Ipumenamos popmyIbl

JUTs1 oTipeieiieHUs1 a0COTIOTHBIX

Y OLIEHKH OTHOCHUTEIIbHBIX
ITOTPEIHOCTEN.

Pewams 3anauy Ha onipeneneHue
wiomaau GUrypsl 1 oobema Tena

M0 SKCTIEPUMEHTAIILHO U3MEPEHHBIM
3HAYEHUSIM JJTUH.

Onpeodensimb 3Ha4E€HUS OTHOCUTEIBHBIX
ITOTPEITHOCTEN B IIPOLIEHTAX
Onepuposams noussmusmu: rpapuk
3aBHCHUMOCTH OJHON (pU3NUECKOit

BEJIMYMHBI OT IPYTOM, IMHEUHAS
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I'padpuueckas
00paboTKa JaHHBIX

(JIeK1us)

3aBUCUMOCTE. Y TJIOBOH
ko3 pULEeHT 1 cBOOOIHOE

claraeMoe JIMHEMHOM 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOU KO3(PPUIUEHT
1 CBOOOJ/IHOE cllaraeMoe JJMHEHHON
3aBHCHMOCTH, alllIPOKCUMAITHS,
WHTEPIOJIAIHS, YKCTPATIONSIINS.
3namyb ipaBUIIa IOCTPOCHUS TPAPUKOB
3aBUCUMOCTEN (DPU3MUECKUX BEIUYUH
ApYT OT ApyTa.

Cmpoums rpaduKu JTHHEHHBIX
3aBHCHUMOCTEH (PU3NICCKUX BETHUNH
ApYr OT Apyra.

Ipumensimo nipaBUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (DU3NUECKUX
BEJIMYMH JIPYT OT ApyTa.

IIpusooums npumepsi anMmpOKCUMAIIIH,
WHTEPIOJISAINHN, YKCTPATIONSIINN.
Ymemw» ipoBOAUTE MPOLIEAYPBI
anmpPOKCUMAITNH, HHTEPITOJISIINH,
AKCTPANOJISIIUU.

Onpedenamob 3HAYCHUSI YTIIOBOTO
Kod(pdunreHTa u cBOOOIHOTO
cllaraeéMoro JMHEMHON 3aBUCUMOCTH,

OLICHUBATb UX a0COJIIOTHBIC
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1.6

OO6paboTtka
HEJIMHENHBIX
3aBUCHUMOCTCH:
JIMHEeapu3alus,

moACUYCT 1JI1omaau

['paduueckoe npeacTaBieHue
3aBHCHUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT Apyra.
Henunelinast 3aBUCUMOCTB

H €C JIMHCApHU3alu:id

ITOTPEIIHOCTH.
Yemanaenueamo 3aumocesasu Mexny
MaTeMaTUYECKUM MOHATHEM «JIMHEHAs
GYHKIUS U TMHEHHOM 3aBUCUMOCTBIO
(bu3nYeCKUX BETMYMH IPYT OT IpYyra.
Hccneoosams u unmepnpemuposamao
rpaduKy TUHEHHBIX 3aBUCUMOCTEH
(bu3nYECKUX BETUYHUH IPYT OT IpYTa.
Pewams 3anaun Ha mocTpoeHue
JMHEWHBIX IPpaUKOB 3aBUCUMOCTEMN
(bu3nyecKuX BEITUYUH JPYT OT Apyra
10 3aJJaHHBIM HaOOpaM
AKCIIEPUMEHTAIbHBIX JaHHBIX,
OIPENENSATh 110 TOCTPOEHHOMY IpaduKy
YII0BOM KO3 PHUIIMEHT U CBOOOIHOE
cliaraeMoe, OlEHUBATh UX a0CONIOTHBIE
Y OTHOCUTENbHBIE MOTPEIIHOCTH
Onepuposame nonamuamu: rpadpux
3aBUCUMOCTHU OJHOU (hrU3UYECKOn
BEJIMYMHBI OT IPYTrOM, HEJIMHEWHAs
3aBUCUMOCTbD, JINHEAPU3 AU

HEJIMHEMHON 3aBUCUMOCTH, IJIOIIAIb
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o rpagukom,
IIOCTPOEHUE
KacaTeabHBIX

K rpaduKy (JIEKIHs)

noj rpaduKoOM 3aBUCUMOCTH,
KacareiabHas K rpaduKy 3aBUCHMOCTH
B JJaHHOM TOYKE.

3namv ipaBUIa MOCTPOCHUS TPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BEIHMUUH
IpYT OT Apyra, GU3HUIECKUN CMBICIT
TJIOIAAN O] TpadUKOM 3aBUCUMOCTH
1 KacaTeabHOU K TpaduKy 3aBUCUMOCTH
B JIAHHOM TOYKE.

Cmpoumb UCXOHbBIC

U JIMHEapu30BaHHbIC TpadUKu
3aBHUCUMOCTEN (PU3NYECKUX BEITUYHH
JPYT OT JApyra, KacaTelbHYIO K TpaduKy
HEJIMHEWNHON 3aBUCUMOCTH B JaHHOM
TOYKE.

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

Onpedenamob 3HAYCHUS TUIONIAIN

o1 rpa) koM 3aBUCHUMOCTHU

U yrJI0BOro Kod(duimenra

KacaTeabHOU K TpaduKy HEJIMHEHHON
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3aBUCHMOCTH B JAHHOW TOYKE,
OLIEHWBATh UX a0COIIOTHBIC
MOTPELIHOCTH.

Ycmanasnueams 63aumocessu

MEX/1y MAaTEMaTHYECKUM MOHSATHEM
«(pyHKUIHA» U 3aBUCUIMOCTBIO
(bu3nYecKuX BETUYHUH IPYT OT ApYTa.
Hccneoosams u unmepnpemuposamao
rpaduKy HEJTMHEWHBIX 3aBUCUMOCTEH
(bu3nYeCKUX BETMYMH JIPYT OT Apyra.
Pewams 3a1aun Ha TOCTPOCHUE
JMHEApU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3HUECKUX BEIUYUH
APyT OT Apyra Mo 3alaHHbIM Habopam
HKCIIEPUMEHTAIbHBIX TAHHBIX,
OIIPENENATh 10 TOCTPOEHHOMY TpaduKy
YII0BOM KO3 PHUIIMEHT U CBOOOIHOE
cllaraéMoe, OLEHUBATh UX a0COIIOTHbBIE

N OTHOCHUTCIIbHBIC ITOT'PCIITHOCTH

1.7  H3mepenue 2 PaBHOMEPHOE M HEPAaBHOMEPHOE Onepuposame nonsmusamu: rpapuk
3aBUCUMOCTHU MPSAMOJIMHENHOE JBUKECHHE. 3aBHCHUMOCTH OJHON (pU3NUECKOi
KOOPAUHATHI TPAHULIBI Koopaunara, Bpems, CKOpOCTb BEJIMYUHBI OT APYrOM, HEJIMHENHAs
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1.8

00J1aCTH HAMOKaHUI
OT BPEMEHHU.
JInneapuzanus

3aBUCHUMOCTH

(IpaKTUKYM )

N3yuenune ynpyroro
TUCTEpe3nca

(MpaKkTHKYM)

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

Cuia ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JTMHEAPU3 AL
HEJIMHENHOW 3aBUCUMOCTH.

Cmpoumsb TuHEAPU30BaHHBIN rpaduK
3aBHCHUMOCTU (PU3UYECKUX BEIMUHH
ApYT OT Apyra.

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

Onpedensimob 3HAYEHUSI YTIIOBOTO
Kod(dureHTa u cBOOOIHOTO
ciaraeMoro rpaduka JMHEHHON
3aBHCHUMOCTH, OIICHUBATh

UX a0COJIFOTHBIE TTOTPEITHOCTH.
Hccneoosams u unmepnpemuposamso
HEJTMHEHHYI0 3aBUCUMOCTh KOOPIMHATHI
rpaHuIlbl 00JacTH HAMOKaHUS Oymaru
OT BPEMEHHU.

Hcnonv3o6ame CEKyHIOMEDP U PYJIETKY
Onepuposame noHsamusAMU. CUIA,
nedopmanus, ynpyrui ructepesuc.
Ymemwv popmynupoBats 3akoH ['yka,

coOuparh SKCIEPUMEHTAIBHYIO
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OTtkiioHeHus ot 3akoHa I 'yka.
['ucrepesuc. PaboTa cuiibl
Ha MaJIOM U Ha KOHEUHOM
nepemenienun. I'paduaeckoe

MNpcaACTaBJICHHUC pa6OTBI CHJIbI

YCTaHOBKY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTHU JIJTMHBI 00bEKTa OT
BEJIMYHMHBI IPUIIOKEHHOU K HEMY CHUJIBI.
Cmpoumsb HeTMHEHWHBIN rpaduk
3aBHCHUMOCTU (PH3UIECKUX BEITUIHH
ApYT OT ApyTa.

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

Hccrnedosams u unmepnpemuposamso
HEJIMHEHHYI0 3aBUCUMOCTD JITTHHBI
00BEKTa OT BEJIMUUHBI TTPUIIOKEHHON

K HEMY CHJIBI.

Onpeodensimob yroja HaKJIOHA
KacaTeJIbHOM K TpapuKy HeITMHEIHON
3aBUCHMOCTH B JJaHHOW TOYKE, TIOMIAIh
noJi rpauKoM, OllEHUBATh A0COIOTHBIE
Y OTHOCUTEJbHBIC MOTPEITHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeams ceKyHIOMED

1 TUHAMOMETD.
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1.9

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

pbiyara (MpakTUKyM )

AOCOIIOTHO TBEPI0E TEJO.
BpaiarensHoe 1BUXKEHHUE
TBEPAOro Teaa. MOMEHT CHJIbI
OTHOCUTEJILHO OCH BpPAII[CHUS.
[Ineuo cunel. CooxeHUe Cul,
MIPUJIOKEHHBIX K TBEPJIOMY TEITY.
LlenTp TspxecTH TENA. Y CIOBUSA

PAaBHOBCCHA TBCPAOIro TCa. Pbruar

Yemanasnuseams 63aumoceszu

MEXTy onpe/eneHneM QU3nIeCcKOM
BEJIMYMHBI «MEXaHHUYECKasi padoTa

1 TEOMETPUYCCKUM ITOHATHEM
«IUIOIIAh MO IPapruKOM 3aBUCHMOCTH
BEJIMYMHBI CUJIBI OT BEJIMYNHBI
nedopMarum»

Onepuposamv nowsimusimu.; MOMCHT
CHJIBI OTHOCUTEJIFHO OCH BpPAIIlCHHSI,
IJICYO CHJIBI, IICHTP TSDKECTH Tella,
phIYar.

Ymems hopmyampoBaTh mpaBUIIo
MOMEHTOB, YCJIOBHSI PABHOBECHSI
aOCOJIFOTHO TBEPJIOIO TeJa, CKIaAbIBaTh
CHJIBI, TPHJIOKEHHBIC K TBEPAOMY TEY,
cOOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooums puMepbl IPUMEHEHUS
PBIYAroB.

Dopmynuposams TATIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPIUHATHI TOYKH

ONOPhI YPABHOBEIIEHHOTO phlyara
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OT BEJTUYMHBI CUJIBI, IPHIIOKECHHON

K €r0 KOHITY.

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

Ilpumensamo paBuUiia TOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3NIECKUX
BEJIMYHH IPYT OT ApyTa.
Hccneoosams u unmepnpemuposams
3aBHCHUMOCTh KOOPAMHATHI TOUKHU
OTOPHI YPAaBHOBEIIEHHOTO phlyara

OT BETTUYMHBI CUJIBI, IPUIIOKEHHON

K €r0 KOHITY.

Onpedenamyo 110 TpaduKy TMHEHHON
3aBHCHMOCTH 3HAYCHHUSI YTIIOBOTO
kod(umrerTa u cBOOOTHOTO
ClIaraeMoro, OlleHUBaTh aOCOTIOTHBIE
Y OTHOCHUTEJIbHBIE TIOTPEITHOCTH 3TUX
BEJIMYHH.

Hcnonv3o6ams TMHENKY, a TAKKE
IITIPHIL ¢ JETCHUSIMU I U3MEPCHUS
o0bema.

Pewamo 3aaa4M O paBHOBCCHHU pbluara
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1.10 Hsmepenue
ko3 dunrenTa
SHEPreTUYECKUX NOTEPh
IPU OTCKOKE MIapHUKa

OT ITIOBCPXHOCTH

(MpaKkTHKYM)

HMITynbC CUITBI M UBMEHEHNE
MMITYJIbCa TEJA. 3aKOH COXPAaHEHHUS
uMIyibca. Kunernyeckas sHeprus
MaTepralbHOM TOYKU. Teopema

00 U3MEHEHUN KUHETUYECKON
OSHEPIUHU MaTE€PUAIbHON TOUKHU.
[ToreHmanbHbIe

Y HETIOTCHIIMAJIBHBIE CHUJIBI.
[loTeHunanpHass YHEPTHUs.
[ToTeHuMabHAs SHEPTUS TENA

B OZHOPOJHOM I'PaBUTALMOHHOM
nosie. CBsizb paboThI
HEMOTEHIMAIBHBIX CHJI

C U3BMEHEHUEM MEXaHUYECKOU
HHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHUSI MEXaHUYECKOU
DHEPIUM. YIIPYrue U HEynpyrue
CTOJIKHOBEHUsS. BHYTpeHHsIA

QHCPIHUA TCIa

Onepuposamsb nOHAMUAMU. UMITYJIBC
CWJIbL, UIMITYJIbC T€JIa, KHHETUYECKAast
JHEPrusi MaTepUAIbHON TOUKH,
MOTEHIMAJIbHBIE U HEITOTCHIUAJIbHBIE
CHWJIbI, TOTEHLIHAJIbHAS YHEPTIUS

(B T.4. TeJa B OJJHOPOTHOM
I'PaBUTALIMOHHOM TIOJIE), YIPYrue

Y HEYIIPYTHE CTOJIKHOBEHHUS.

Ymemv popmynupoBaTh 3aKOH
COXPaHEHHUs UMITYJIbCA U TEOPEMY

00 M3MEHEHUHU KNHETUYECKON SHEPTUn
MaTEepUAIbHOW TOYKH, JaBaTh
OIpEelEIEHNE MOTCHIIMAIbHBIX

Y HEMOTEHUHAIBbHBIX CUIT;
(bopMyIMpOBaTh 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUH.

Ilpusooums npumepol CiTy4aes,
KOT'/Ia UMITYJIbC TEJIa COXPAHSAETCS
WJIM HE COXpaHAETCs, Korja
MEXaHUYECKasl SHEPIUsl CUCTEMBI
COXpaHSAETCs WIN HE COXpaHAETCs,

YOPYTUX U HEYIIPYTUX CTOJKHOBEHHUM.
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Hroro no pazneny

20

Dopmynuposams TATIOTE3Y O XapaKTepe
3aBHCHMOCTH BBICOTBI OTCKOKA IapHKa
MOCJIE COYJAPEHUS C TTOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoums TUHEUHBIA U HEJIMHEUHBIN
rpaduK 3aBUCUMOCTH (PU3UIECKUX
BEJIMYHH JIPYT OT ApyTa.

Ilpumensmob nipaBuUIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT ApyTa.

Hccnedosams u unmepnpemuposamso
3aBHCHUMOCTb BBICOTHI OTCKOKA IIApPUKa
MOCJIe COYJaPEHUS C TTOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzoeams pynerTxy.

Pewams 3agaum 00 aOCOIIOTHO
YIPYTUX ¥ a0COJTIOTHO HEYIIPYTUX

COyJapEHUsIX
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Pasznen 2. MouiekyisipHas pU3MKa U TEPMOAMHAMUKA

2.1.  OmnpenenecHue 2 KonnuecTBO TEIIOTEL.
TEIUIOEMKOCTH TenmoeMKoCTh Tea. Y AejbHas
TBEPOTO Tea U MOJISIpHAs TEMJI0EMKOCTH
(MpaKTUKYM) BEILECTBA. Y PABHEHUE TEILNIOBOTO

Oananca. TermioBoe paBHOBecHE

Onepuposame nOHAMUAMU: KOTAIECTBO
TEIUIOTHI, TETNIOEMKOCTh TeJa, yaeabHasl
Y MOJISIpHAS TEIUIOEMKOCTH BEII[ECTBA,
TEIIOBOE PaBHOBECHE.

Ymems dhopmynupoBath ypaBHEHHE
TEIUIOBOro OanaHca, coOuparb
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY.
Ilpusooums npumepwl Tei,
00J1a1ar0IMX OUHAKOBOMU
TEIUIOEMKOCTBIO, HO Pa3IMYHOU
yIAETHHON TETIOEMKOCTBIO.

IIpumenamob ypaBHEHUE TETLIOBOTO
OanmanHca JUIst OMUCaHMs TIpoliecca
TEII000MeHa TBEPOro Tela ¢ BOAOM.
Hccrnedosams TennooOMeH

MEXTy TBEPIBIM TEIIOM U JKUIKOCTSIMHU
U UHMEPNpemupo8ams Pe3ynbTaThl
9THX OIBITOB.

Onpedensamyb TEI0EMKOCTh TBEPAOTO
TeJla Ha OCHOBAaHUH PE3yJIbTaTOB

OIIBITOB I10 U3YYCHHIO TENJI000MeHa
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2.2.

Nsmepenue
TeMIIEpaTyphl pyK
AKCIIEPUMEHTATOPA
Y JIaBJICHUS, KOTOPOE
MOTYT CO31aTh

€ro JICTKHUC

(IPaKTUKYM )

JlaBienue, 00beM, TeMIepaTypa,
KOJINYECTBO BellecTBa. MneanpHblii
ra3. YpaBHenue MenaeneeBa—
Knaneiipona. ['a30Bble 3aKOHBI.
["a30BbIil TEPMOMETD

MEXIy TBEPABIM TEJIOM U KUJIKOCTIMH
C pa3HbBIMU TEMIIEpaTypaMu, OLIECHUBATh
a0COIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTH U3MEPEHHON BEJTMYHHBI.
Hcnonv3o6amsb TEPMOMETP.
Ycemanasnueams 63aumocessu

MEXy 3aKOHOM COXPaHEHUS SHEPTUH
Y YPaBHEHHUEM TEILTOBOro OaJjiaHca.
Pewamy 3agaun Ha IpUMEHEHHE
ypaBHEHUS TEIJIOBOI0 OajiaHca
Onepuposams nowsamusAMU: 1aBICHUE,
00beM, TeMIIEpaTypa, KOJINYECTBO
BEIIICCTBA, HJIcaJbHbIN ras.

Ymems 3anivceiBaTh ypaBHEHUE
Menneneea—Knaneiposa,
(dbopmMynupoBaTh ra30BbIE 3aKOHBI,
cOOMpaTh IKCIEPUMEHTAIBHYIO
YCTaQHOBKY.

3nams yCTPONCTBO U IPUHILIUI PAOOTHI
ra3oBOro TepMOMETpA.

IIpusooums npumepvl NOBEEHUS Ta3a
IIPU U3MEHEHUH €r0 JaBlIeHUs, 00beMa,

TEMIIEpaTypHI.
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2.3.

OddexTuBHBIN

K03 UIMeHT
KECTKOCTH CHCTEMBI.
OnpeneneHue MOy
FOnra npoBosnoku

C TIOMOIIIBIO phIYAra.
Onpenenenue npeaena
yrpyroit aedopmanuu
(IPaKTHUKYM )

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

PaBHOBECHS TBEPAOro Tena. Prruar

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

Hcnonvzosams nuHENKy

Y CaMOJICIIbHBIN Ia30BbIA TEPMOMETD.
Yemanaenueamo 63aumoceszu

MEXy BHEIITHUMH W BHYTPEHHUMU
MakporapaMeTpaMmu
TEPMOAUHAMHUYECKON CUCTEMBI.
Pewams 3anaun Ha TpUMEHEHUE
ypaBHeHUs MenaeneeBa—Kianenpona
Onepuposams nowsamusaMu. yopyrue
U Heymnpyrue nedopmaium,

npenen yrnpyrou aegopmanuu,
MozyJib FOHra, MOMEHT CHJIbI
OTHOCUTEJILHO OCH BpallCHHUSI, TJICUO
CUJIBL, phIYar.

Ymems popmynupoBars 3akoH ['yka
U1t AehopMaIuy pacTsKEHUs
OJTHOPOJTHOT'O CTEPIKHSI C HOCTOSTHHBIM

IMOIICPCYHBIM CCYCHHUCM, YCIIOBUC
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paBHOBECHs a0COTIOTHO TBEPOTO Tea,
coOuparh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepuvl ynpyrux

U HEYNPYTUX JePopMalinii, MaTepruaIioB
C pa3nuuHbIMU Moy siMu FOHra.
Ipumenamo 3axkoH I'yka nis pacuera
aepopMaliy pacTsHKEHUsS TPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD yITMHEHUS
MIPOBOJIOKU OT BEJTMYHUHBI
pacTAruBarouiei ee CUibl

U UHMEPNPEMmUpo8ams

MOJTy4YEHHbBIE PE3YJIbTaTHI,

B TOM YHCJIE JJIsl OTIpEeIETICHUs TIpeieria
yrpyroi nedpopmanuu.

Onpeoensimo moayis FOHra npoBoJIOKH
HA OCHOBAHHUHU PE3YJIbTAaTOB OMBITOB

0 PACTSHKEHUIO TIPOBOJIOKH

C TIOMOILBIO Pa3IUYHBIX MO BEJIUUYUHE
CHJI, OLIEHUBATh a0COJIFOTHYIO

Y OTHOCHUTEJBbHYIO MTOTPEIIHOCTD

n3mMepeHHoro moxayss FOura.
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2.4.

Nsmepenne
koa¢umenTa
ITOBEPXHOCTHOT'O
HaTSKEHUS METOIOM

OTphIBa (MPAKTHKYM)

[ToBepXHOCTHOE HATSKEHUE.
KoadpdurnueHT moBepxHOCTHOTO
HaTsokeHUsl. Cuiia HOBEPXHOCTHOTO
HaTsDKeHus. Kanumispaeie
sBieHUs. JlaBiieHue

M0J1 UCKPUBIIEHHON TTOBEPXHOCTBIO

x)uakoctu. opmyna Jlammaca

Hcnonv306ams HEPABHOILIEUYHI pblyar
JUTSL YBEJIMUCHUS CUJTBI U TIEPEMEIIICHUSI.
Pewams 3anaun Ha TPUMEHEHHUE 3aKOHA
I'yka nns pacuera pacTsiKeHUs

U C)KATUS CTEPKHEN

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSIKEHUE,

KO3 GUIIUEHT MTOBEPXHOCTHOTO
HATSKCHUS, KalTUJUISIPHBIE SIBIICHMUSL.
Ymems 3annceiBaTh GOpMyITy IS CHUITBI
MMOBEPXHOCTHOT'O HATSKEHUS, (POopMyITy
Jlannaca miig onpeesieHus 1aBiaeHUs
MO/l UICKPUBIICHHOM MOBEPXHOCTHIO
KUIKOCTH, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums npumepsbl TOBEPXHOCTHBIX
SBJICHUM Y KaWJUISIPHBIX SIBIICHUM.
Ilpumensamos METOZ OTPBIBA PAMKH

OT MOBEPXHOCTH KUJKOCTH

UIs U3MepeHus Kodpduirenta
MMOBEPXHOCTHOTO HATSKEHUS KUJIKOCTH.

Hccneoosamsp 3aBUCHMOCTD BEJTMYUHBI
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2.5.1.

OrnpeneneHue TOUKU

POCHI (IPAKTHKYM)

HacplilieHHbIE 1 HEHACBHIIIEHHBIE
napel. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U JTABJICHUS
HACBIIIEHHOT O TIapa

OT TEMIIEPaTypBhl,

WX HE3ABUCUMOCTbH OT 00bEMA

CHUJIbI, HEOOXOIUMOM JIJIsi OTPhIBA

OT IOBEPXHOCTH BOJBI MPOBOJIOYHOU
paMKH, OT €€ MepuMeTpa

U UHmMepnpemupo8ams pe3yIbTaThl
MIPOBEICHHBIX U3MEPEHUI.
Onpedensmv K03PHUTTUESHT
MMOBEPXHOCTHOTO HATSKEHUS AKUJKOCTH
10 pe3yJIbTaTaM MPOBEACHHBIX
M3MEPEHUH, OIIEHUBATh A0COIOTHYIO
1 OTHOCUTEJIbHYIO MOTPEIIHOCTh
W3MEPECHHOW BEJTMYUHBI.
Hcnonvzoeams pblyar 1isk CO31aHUS
CHJIBI 3aJaHHON BEJIMYMHEL.

Pewams 3anaun Ha npumMeHeHne
(hOpPMYJIBI TSI CHITBI TIOBEPXHOCTHOTO
HaTsDKeHus u Gopmynel Jlammaca
Onepuposams NOHAMUAMU.
HACBIILICHHBIN ¥ HEHACHICHHBIN T1ap,
BJIQXKHOCTh BO3/1yXa, a0COJIIOTHAS

W OTHOCHUTEJIbHAS BIaKHOCTb.

Ymemsb xauecTBEHHO ONKUCHIBATH

3aBUCUMOCTD IINIOTHOCTHU M JAaBJICHHA
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HACBIIIEHHOTO ITapa. BiiaxxHocTh
BO3/lyxa. AOCOMIOTHAs

N OTHOCHUTCJIbHAA BJIA2KHOCTD

HACBIIIIEHHOTO TIapa OT TEMIIEPaTyphI,
MX HE3aBUCUMOCTbH OT 00bema
HACBIIIEHHOTO TIapa, cCOOMpaTh
HKCIIEPUMEHTAILHYIO YCTAaHOBKY.
IIpusooums npumepsbr HACHIIIEHHOTO
Y HEHACHIIIEHHOTO Tapa.
Hccneoosams mipoliecc BbIMaACHUS
POCHI TIPY TTIOHWKEHUHU TEMIIEPATYPHI
BJIQXKHOT'O BO3/TyXa

U UHmMepnpemuposams MOTyICHHBIC
pE3yJbTaTHhI.

Onpedenams 10 TOTY4EHHBIM
AKCIIEPUMEHTAJILHBIM TAHHBIM
TEeMIIepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOIIIHIO TAOJIHIIBI 3aBUCUMOCTH
JIABJICHHS HACBIIEHHOTO TIapa BOJIBI
OT TEMIIepaTypbl, OTHOCUTEIHLHYIO
BJII&KHOCThH BO3/TyXa, a TAK)Ke
a0COIOTHBIE U OTHOCUTEIIbHbBIE
MOTPEIIHOCTH ATUX BEJIMYUH.
Hcnonvzoeame TepMOMETD.

Pewamu 3aJa4M1 Ha BBIYHCIICHHUC
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2.5.2. 3HAKOMCTBO
C DJIEKTPUIECKUM

KOHJICHCATOPOM

(IpaKTUKYM )

DIIEKTPUYECKUAN 3apsi.
DJEKTPUUECKOE TOJIE.
HanpskeHHOCTh 1 MOTeHIual
AIIEKTPAYECKOrO 1oJIsl. Pa3HOCTD
NOTEHLMAJIOB U HANPS)KEHHUE.
N3mepenune HanpsKeHus.
BonsT™merp. Konnencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOPA.
[lapamiensHoe

Y TIOCJIEIOBATENIBHOE COCINHEHUE

KOHJICHCATOPOB

aOCOMIOTHOM M OTHOCHUTEIILHON
BJIKHOCTHU

Onepupogamo NOHAMUAMU:
AIEKTPUIECKHI 3apsiI, DIEKTPHIECKOE
1oJie, HAMPsHKEHHOCTh W MOTCHITHAT
AIIEKTPUYECKOTO TIOJIsI, Pa3HOCTh
MOTEHIMAJIOB U HAMpPsKEHHE,
KOH/ICHCATOP, SJIEKTPOEMKOCTh
KOH/IeHCaTopa.

Ymemwb BBIYUCIIATH 3apsii KOHAEHCATOPA
IO €0 AJIEKTPOEMKOCTH

Y HaMPSDKEHUIO, IPUMEHSATH (POPMYJIBI
IS pacyeTa dJIEKTPOEMKOCTH

MIPH TIOCIIEA0BATEIHHOM

U TIapajyieIbHOM COEIMHEHUH
KOHJIEHCATOPOB, COOMPATH
AIEKTPUYECKYIO LIETIb.

IIpugooums npumepoi
MOCTIEIOBATEBHOTO U MApaJIIETbHOTO
COCAMHEHUS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUMOCTD

HaIIPAKCHHUA Ha KOHACHCATOPC
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Hroro no pazneny
Paznen 3. JiekTponuHaMuKa.
3.1. HMsydenue npoiiecca

PaspAaKd KOHACHCATOPA

(IpaKTHUKYM )

DNEeKTPUYECKUI 3apsi.
DIIEKTPUYECKOE TIOJIE.
HanpsikeHHOCTD U MOTEHIUAT
ANEKTPUYECKOro 1moJisi. PazHoCTh
MOTEHIUAJIOB U HAIPSKEHHE.
OJ1C ucrounuka toka. Msmepenue

HanpspkeHus. Bometmerp.

OT €r0 AJIEKTPOEMKOCTH
U UHmMepnpemupo8ams pe3yIbTaThl
ATOr0 SKCIIEPUMEHTA.

Onpeodensimob OTHOIIICHUE
AJIEKTPUYECKUX EMKOCTEHN JIBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAUYEHUSIM HANPSKEHUS HA HUX,
OIICHUBATh a0COJIIOTHBIC

1 OTHOCUTEJIbHBIE MOTPEITHOCTH
HU3MEPAEMBIX BEJIUYNH.
Hcnonv3o6amsb BOIBTMETD.
Pewams 3anaum Ha coeTUHEHUE

KOHICHCATOPOB

Onepuposamsv NOHAMUAMU.
AJICKTPUUYECKUH 3apsiJl, FJICKTPUUIECKOE
10JIe, HAMPSHKEHHOCTh M TTOTCHITHAI
AJIEKTPUYECKOTO TOJIs, PAa3HOCTh
MOTEHIMAJIOB U HAIPSIKEHHUE,

OJIC ucroyHuka Toka, KOHAEHCATOP,

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

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

TOKa

AIIEKTPUIECKOE COMPOTUBIICHHE.
Ymemwv hopmynupoBats 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM )
AJIEKTPUYECKOMN LEMH, BHIYUCIISATh
3apsii KOHJEHcaTopa

IO €0 AJIEKTPOEMKOCTH

U HampsHKEHUI0, COOMPATh
AIEKTPUUECKYIO LIETIb.

Ilpusooumu npumepwvi OBENCHUS
KOH/ICHCAaTOpa, BKJIOYEHHOI'O B IIEMb
MOCTOSIHHOT'O TOKa.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCHUMOCTH CUJIbI TOKA OT BPEMEHHU
IpU pa3pslike KOHJIeHcaTopa

qyepe3 pe3ucTop.

Cmpoums TpapuK 3aBUCUMOCTH CUJIBI
TOKa OT BPEMEHH TIPH pa3psiiKe
KOHJICHCATOpa Yepe3 pe3uCTop.
Ipumensimo nipaBUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT ApyTa.

Hccneoosamsp 3aBUCHMOCTD CHJIBI TOKA
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3.2.

Onpenenenune
yJIeJIbHOTO

COIIPOTHUBJICHUA

Cwuia Toka. Hanpsikenue. 3akoH
OmMma a1 ydacTka Lenmu.

BHGKTpI/ILIeCKOC COIIPOTHUBJICHHC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yepe3 Pe3nUCTOop

U UHMEPNPEemupo8ams 3Ty
3aBUCHUMOCTb.

Onpedensimob dIEKTPOEMKOCTh
KOH/ICHCATOopa,

BBIpa)Kasi €€ 4epe3 yriioBou

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

OLIEHUBAaTh a0CONIIOTHYIO

Y OTHOCHUTEJBbHYIO MTOTPEIIHOCTD
AJIEKTPOEMKOCTH.

Hcnonvsoeamsb BOTBTMETP

U CEeKyHJIOMED.

Yemanaenusams 63aumocessu.
Pewams xauecTBeHHbIE 331241

0 KOHJIEHCATOpaX, BKIIOUEHHBIX B IEMb
MOCTOSIHHOT'O TOKa

Onepupogamo NOHAMUAMU:

CHJia TOKa, HaIpsOKEHUe,

QJICKTPUICCKOC COIIPOTUBIICHUC,
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MaTepHaa MpOBOJIOKU

(MpaKkTHKYM)

3aBUCHUMOCTb COIIPOTUBIICHHUS
OZHOPOJHOTO NMPOBOJAHHUKA

OT €ro JUIMHBI ¥ TJIOLaIH
IIONIEPEYHOr0 CEYEHUsS. Y IEIbHOE

COIIPOTHUBIICHUC BCIICCTBA

yIIeIbHOE COMPOTHBIICHHE
BEIIECTRA.

Ymemwv dhopmynupoBath 3akoH Oma
JUTSL y9acTKa TIeTH, 3aIUChIBAaTh
dhopMymy TSl 3aBUCUMOCTH
COTIPOTHUBJICHHS OJTHOPOIHOTO
MIPOBOAHUKA OT €TO JJINHBI

Y TUIOIIA/IH TTOTIEPEYHOTO CEUCHHS,
coOMpaTh IIEKTPUIECKYIO CTIb.
IIpusooums npumepsi BEIIECTB

C Pa3IUYHBIM YJEIbHBIM
COTIPOTUBJICHUEM.

Ipumensmos MeTO U3MEPEHUS

MaJIbIX JIEKTPUIECKUX
CONPOTHUBIICHUM.

Hccnedosams 3aBUCUMOCTD
HaIPsHKCHUST MEXIY KOHIIAMU OTpe3Ka
IPOBOJIOKH OT JJIMHBI 3TOTO OTPE3Ka

U UHmMepnpemuposams pPe3yabTaThl
MIPOBEJICHHBIX U3MEPEHUH, BEIYUCIISATh
AIIEKTPUUECKOE COMPOTUBIICHUE OTPE3Ka

IIPOBOJIOKH I10 HK3MCPCHHBIM 3HAYCHUAM
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3.3.

N3mepenne
BOJIBT-aMIIEPHOMN
XapaKTEPUCTUKHU

IMOJYIIPOBOAHHUKOBOI'O

nuojia (TPaKTUKyM)

[HonynpoBoguuku. CoOcTBEeHHAs
U [IpUMECHAasi TPOBOJIUMOCTh
NOJIYIIPOBOAHUKOB.

CaoiicTBa p-n-niepexoja.

[TonynmpoBOAHUKOBBIN THOJT

CHJIBI TOKA M HATIPSIKCHMSL.
Onpedenamsb yaelbHOE CONPOTUBICHUE
MaTepuaia MpoBOJIOKU [0 U3BECTHBIM
JUITMHE, TUaMEeTPy U COMPOTHUBIICHUIO,
OLIEHUBAaTh a0COIOTHYIO
Y OTHOCHUTEJBHYIO MOTPEIIHOCTD
yIEIHHOTO COMPOTUBIICHUS.
HUcnonvsoeames MyIbTUMETP B pexKHMax
BOJIFTMETpPA U aMIepMeTpa, TUHEUKY,
MUKPOMETP.
Pewams 3anaun Ha 3ak0oH Oma
IUIs y4acTKa IeNH U Ha 3aBUCUMOCTD
COIIPOTHUBJIEHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTePUCTUK
Onepuposams NOHAMUAMU.
MOJTYIIPOBOJHUK, COOCTBEHHAS
Y TIpYMECHasi TPOBOIUMOCTb,
p-n-TIepexo/l, MOIYIPOBOIHUKOBBII
JMOJ.
Ymemwv 0OBACHITH IPUPOTY
COOCTBEHHON U IPUMECHOU
MPOBOJIMMOCTH, CBOMCTBA
p-n-riepexojia, IpUHIUI AeUCTBUS
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MOJTYIIPOBOJJHUKOBOTO MO/,
ero (pyHKIIMOHUPOBAaHHE

MPU BKJIFOUYEHUH B DJIEKTPHUUECKYIO IIeTIh
MOCTOSTHHOTO TOKA B TIPSIMOM

¥ B 00paTHOM HampaBlIeHUU, COONPATH
ANEKTPUYECKYIO LIETb, YUTATh
MapKUPOBKY MOJTYIPOBOIHUKOBOTO
Moja.

IIpusooums npumepst UCIOIH30BAHUS
MOJTYIIPOBOTHUKOBOTO TNO/1A

B DJIEKTPUYECKUX IETISX.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTH CUJIbI TOKA, TEKYIIErO
yepes MOJIYIIPOBOHUKOBBIN AUO/,

OT TIOJIAaHHOTO HA HETO HAMPSKCHHUSI.
Cmpoumb 3KCEPUMEHTAIIBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nomynpoBOJHUKOBOTO JUO1a
IIPU €T0 BKJIIOYEHUU B AJIEKTPUUECKYIO
[[ENb TTOCTOSTHHOTO TOKA B MPSIMOM

1 B 00paTHOM HampaBJICHUU.
IIpumenams npaBuIIa NOCTPOCHUS

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

34

BEJIMYMH JIPYT OT JIpyTa.
Uccneoosams BAX
MTOJTYIIPOBOHUKOBOTO THO/IA,
BKJIFOYCHHOT'O B IICTIh ITOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HaIIpaBIICHUH

U UHMePNPemupo8amy

3Ty 3aBUCUMOCTb.

Onpedensmob 3ICKTPAIECKOE
COIIPOTHUBJICHHE ITOTYITPOBOTHUKOBOTO
JM0J1a TIPM TAaHHOM 3HA4CHUU
HaIpsHKEHUSs], OLIEHUBATh a0CONIOTHYIO
¥ OTHOCUTENbHYIO MOTPEIIHOCTh

9TOM (HU3UIECKON BETMYHHBI.
Hcnonv306amsb 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 KUIACC

Haumenosanue
Ne KommuecTBo
pa3ziesioB U TEM [IporpammHoOe conepxkaHue
/11 9acoB
y4e0HOT 0 TIpeIMeTa

Paszgea 1. DuekrponmHamMmuka

1.1. OrmeHka BEIMYNHEBI 2 MaruautHoe nosne. Bekrop
TOPU30HTAIBHON MAarHUTHOW MHAYKUUU. [[puHImMn
COCTaBIISIOIICH CYTIEPIIO3UIIMYA MAarHUTHBIX MOJIEH.
MarHUTHOW UHIYKIINU JIvHUM MarHUTHOW UHAYKIHH.
MAarduTHOTO IT0JIS MarnutHoe nosje KaTyiku
3emun (ITPaKTUKYM) C TOKOM

XapakTepuCcTUKa AEATEIIbHOCTH

o0ydJaromuxcs

Onepuposams NOHAMUAMU: MATHUTHOE
1oJie, BEKTOP MarHUTHOW WHTYKITUH,
JMHUY MarHUTHOW WHIYKITUH.

Ymemov hopMynrpoBaTh NPUHIIUIT
CYIIEPIO3UIINA MAaTHUTHBIX TTOJICH,
N300pakaTh TUHUN UHIYKIIHH
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM,
coOupaTh HKCIEPUMEHTATBHYIO
YCTaHOBKY.

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

Hccneoosams pOCTPAaHCTBEHHYIO

OPUCHTAIMIO BEKTOPAa HHAYKIIMN
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MarHUTHOTO MOJIsI, CO3/1aBaEMOT0
Ha OCH COJICHOHJA MPH CYNEPIIO3ULIAN
MarHUTHOTO MO 3eMJIM 1 MarHUTHOTO
TIOJISI COJICHOUA, B 3aBHCUMOCTH

OT CUJIBI TOKA B BUTKAX COJICHOM A

U UHMEpPnpemupo8ams MOITyIeHHbIE
pE3yNbTaThl.

Onpedensamyp 10 pe3yabTaTaM
MIPOBEJIEHHOT O HKCIIEPUMEHTA MOAYIIh
TOPU30HTAIIBHON COCTABJISIONIEH
BEKTOpa MAarHUTHOW WHTYKITUN
MarHUTHOTO MO 3eMJIH, OIICHUBATh
a0COJIIOTHYIO M OTHOCUTEIBbHYIO
MOTPEIIHOCTh U3MEPEHHON (HPU3UIECKOM
BEJIMYMHBI.
HUcnonv3o6ams xoMIac, COJICHOU/,
71a00paTOpHBIN OJIOK MUTAHUS,
TPaHCIIOPTHUP.
Pewams 3anaun Ha TpuMeHeHNE
MPUHITUTIA CYTIEPITO3UITUN MAarHUTHBIX

noJien
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1.2.

N3mepenue
3aBUCUMOCTH BEJIMUMHBI
MarHuTHOM UHIYKIIUU
MarduTHOT'O I10JIs

MaranTa OT paCCTOSAHUA

(MpaKkTHKYM)

MaruautHoe none. Bexrop
MAarHUTHOM UHAYKUUH. JInHUN
MarHuTHOM MHIYKIMA. MaraHuTHoe

ITOJIC IIOCTOAHHOI'O MarHuTa

Onepuposame NOHAMUAMU: MAaTHUTHOE
ToJIe, BEKTOP MarHUTHOW WHTYKITUH,
JIMHAW MarHUTHOW MHIYKITHH.

Ymems n300paxkaTh TMHUN UHIYKITHH
MarHUTHOTO TOJISI TOCTOSTHHOTO
MarHura, CoOupaTh
IKCIIEPUMEHTATILHYIO YCTaHOBKY.
IIpusooumv npumepsvt MPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPONCTB,
SIBIISIFOIIMXCS UICTOUHUKAMU
MOCTOSIHHOTO MarHUTHOTO TTOJISI.
Ipumensmos cmapToH

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

Ha €ro MPOJOJILHON OCU CUMMETPUU

OT PACCTOAHHUA MCKIY HCHTPOM
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1.3.

Ha0mronenue
MArHUTHOTO

rHCTepe3nca

(MpaKkTHKYM)

MaruautHoe none. Bexrop
MAarHATHOW MHAYKIUU. JInHnm
MAarHATHOW MHAYKIMU. MarautHoe
IIOJIE KaTYIIKHU C MTOCTOSIHHBIM

TOKOM. MarduTHoE 1oJjie

MAarHATa U TOYKOW U3MEPEHUIN

U uHmepnpemuposams MOITy4YECHHbIC
pEe3ybTaTHI.

Cmpoumsb dKCTIEPUMEHTAITLHO TpaduK
3aBUCUMOCTH MOJYJIsl MArHUTHOM
WHIYKIIUY MAarHUTHOTO MOJIs
MOCTOSIHHOTO MarHUTa

Ha €ro MpOAOJIbHON OCH CUMMETPUHU
OT PaCCTOSHUS MEXK]y LIEHTPOM
MAarHuTa ¥ TOYKOU U3MEPEHUN

(c yaeTom aOCOIIOTHBIX IMOTPEIIHOCTEH
U3MEPEHHBIX (PU3NUECKUX BEIHUMH).
Hcnonvzosams UTWIMHAPUYECKUN
IIOCTOSIHHBIN MarHuT, JIUHEUKY.
Pewamy 3agaun Ha NpUMEHEHNE
MPUHIININA CYIIEPIO3UIIMU MAarHUTHBIX
OJIEN

Onepuposamsb NOHAMUAMU: MATHATHOE
10JIe, BEKTOP MarHUTHON MHIYKIIHH,
JIMHUU MarHUTHON UHIYKIUU,
dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3UC.
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B BellecTBe. PeppOMArHETUKH.

MarauTHbIA THCTEPE3UC

Vmems n300paxkarh TMHUU WHITYKIIUA
MAarHMTHOTO MOJIS KaTYIIKH

C TIOCTOSTHHBIM TOKOM, OOBSICHSITh
sBIIeHUs (peppoMarHeTuzma

¥ MarHATHOTO TUCTEpe3nca, COOnpaTh
IKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl MaTepHaoB,
o0nagaronmx heppoMarHUTHEIMU
CBOMCTBaMHU.

Ilpumenamo cmapThoH

C TIPeAYCTAaHOBJIECHHBIM MTPOT'PAMMHBIM
oOecrieueHueM st U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJIS, TIPaBHUIIa
TIOCTPOCHUS TPadUKOB 3aBUCUMOCTEH
(U3NYIECKUX BEITMYHH JPYT OT JIPYTa.
Hccnedosams 3aBUCUMOCTD BETMUHUHBI
MarHMTHON MHIYKITMX MarHATHOTO
ToJIst BOJIM3U TOpIla KaTyIIKA

C TIOCTOSIHHBIM TOKOM, HAMOTaHHOU
Ha ()eppOMAarHUTHBIN CEpACUHUK,

OT CHJIBI IPOTEKAFOIIIETO Yepe3 KaTyIIKy

TOKA U UHMEPNPEemupo8anms
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1.4

N3ydenue paboTsbl
AIEKTPOABUTATEIS
Y JTUHAMO-MAILIMHbI

(qactb 1) (nexuus)

[TocTosiHHBIN TOK, cuIa AMniepa
(ee HampaBJIEHUE U MOJYJIb),
AJIEKTPOABUTATEIb IOCTOSTHHOTO
TOKa, TMHAMO-MAIlIMHa (Te€HepaTop

MTOCTOSIHHOTO TOKA)

MIOTTy4YEHHBIE PE3yIbTaThl
KaK HaOJIt0JIeHHE MAarHUTHOTO
rucTepesuca.

Cmpoumsb KCIEPUMEHTAIILHO TpaduK
3aBHUCHMOCTH MOAYJIsl MAarHUTHOM
WHAYKIMWA MarHUTHOTO MOJISI KaTYIIKH
¢ (peppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI POTEKAIOIIETO Yepe3 KaTYIIKy
TOKa (C y4E€TOM a0COFOTHBIX
HOTPEUIHOCTEN U3MEPEHHBIX
(bu3MUECKUX BETUYHH).
Hcnonvzoeams n1abopaTopHbIN
UCTOYHUK MUTAHUS

Onepuposame NOHAMUAMU: CUJIA
AmMriepa, 3JIeKTpOABUTATEIb,
JTUHAMO-MaIllliHa.

Ymems onpenenste MOAYIIb

Y HaIlpaBJICHUE CHJIbI AMIIepa.

3name UCTOPUIO N300pETEHUS
AJIEKTPOIBUTATEIIS

Y COBEPILICHCTBOBAHUS

€ro KOHCTPYKIMH, YCTPOHUCTBO

70



L.5.

N3ydenue paboTsbl
AIEKTPOABUTATEIS
Y JTUHAMO-MAILIMHbI

(4acthb 2) (MpaKkTUKYM )

[TocTosiHHBIN TOK, cuIa AMniepa
(ee HampaBJIEHUE U MOJYJIb),
AJIEKTPOABUTATEIb IOCTOSTHHOTO
TOKa, TMHAMO-MAIlIMHa (Te€HepaTop

MTOCTOSIHHOTO TOKA)

Y TIPUHLIAM TEUCTBUS
3JIEKTPOABUTATENS ITOCTOSIHHOTO TOKA
Y JTUHAMO-MAIlAHBI.

IIpusooumsv npumepvl TPUMEHEHUS
AJIEKTPOABUTATEINS TOCTOSHHOI O TOKA
Y TUHAMO-MAIlVHBI.

Onpeodensimeb HaNPABIICHUE BpaIllCHUS

AKOPA 9JICKTPOABUTATCII ITPU 3a/ITaHHOM

HaMpaBJICHUH MPOTEKAHUS
3JIEKTPUUECKOT0 TOKa B 0OMOTKAx
CTaHWHBI.

Pewams 3anaun o 3neKTpoaABUraTene
MOCTOSIHHOT'O TOKa M INHaMO-MalllnHe
Onepupogame NOHAMUAMU. CUTIA
Awmriepa, 3IeKTpoBUTATEINb, JUHAMO-
MaIIfHa.

Ymems onpenenste MOnyIb

Y HallpaBJIeHUE CHJIbI AMIiepa,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpugooums npumepsl IPUMEHEHUS

QJICKTPOABHUTIATCIIA ITIOCTOAHHOI'O TOKaA
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Hroro no pazuneny

10

Y TUHAMO-MAIIUHBI.
Ilpumensims TEOPETUUECKHUE CBEJICHUS
00 3JEeKTpOoABUTaTEIE TOCTOSIHHOTO
TOKa U O JJUHAMO-MaIlIuHE

JUTsl OOBSICHEHUS IPOBOJIUMOTO
HKCIEPUMEHTA.

HUccrnedosams nBe 3aBUCUMOCTH:

1) cunbl ToKa, BeIpabaThiBaeMOM
rE€HEPATOPOM, OT BEIMYMHBI MOMEHTA
CHUJIBI, PUJIOKEHHOTO K €T0 Baly,

2) BeIMYUHBI HATIPSIKEHUSI, TOJAHHOTO
HAa 3JIEKTPOJIBUTATEIb,

OT YaCTOThI €r0 BpallleHUs

Y MEXaHUYECKOUM Harpy3Ku €ro Baja

U uHmepnpemuposans NOITy4YCHHbIC
pE3ybTaTHI.

Hcnonvzoeams 31EKTPOMOTOD,
1a00paTOPHBIA UCTOYHUK MTUTAHMUS,

peocrar, MyJIbTUMETP
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Paznen 2. Kosie0anusa 1 BOJHBI.

2.1.

Nzyuenue 3aBucuMOCTH
nepuojia Kojieoanuit
JIMHEUKU

Ha [WJIAHIPUYECKOU
MIOBEPXHOCTH

OT paauyca ee

KPUBH3HBI (ITPAKTUKYM)

["apmonnueckue koyieOanus.

HNx kuHemaTndeckoe,
JTMHAMUYECKOE U SHEPTeTHUECKOE
onucanue. [lepron u yacrora
kojebanuii. [leproa Mambix
CBOOOJIHBIX KOJIEOaHMM

MaTEMATHYCCKOI'O MasATHHUKA

Onepuposams NOHAMUAMU.
rapMOHUYECKUE KOJIeOaHuUsl,

MEepPHOJI U YacTOTa KoJeOaHuH.

Ymems 3anuchiBaTh

Y UHTEPIPETUPOBATh YpaBHEHUE
FapMOHUYECKHUX KOJICOAHU, MPUMEHSITh
3aKOH COXpPaHEHUs SHEPTUH

JUIA KOJe0aTeNbHBIX MPOIECCOB,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY, OOBSICHAThH POJIb MAJIOCTH
aMIUTMTY/bl KOJICOAHUIA.

Ilpusooums npumepwvl KoeOaTEIBHBIX
IPOLIECCOB.

Dopmynuposams TUIIOTE3Y O XapaKTEPe
3aBUCUMOCTH TepHoAa KojleOaHui
JIMHEWKHU Ha HAJINHIPUYECKOU
MOBEPXHOCTH OT paJiniyca €€ KPUBU3HBI.
Hccneoosams 3aBUCUMOCTH TIEPUOIA
KoJie0aHUW TMHENKH

Ha UIMHAPUYECKON TOBEPXHOCTH

OT paguyca €€ KpUBU3HBI
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2.2.

N3ydenune 3aBUCUMOCTH

aMILTATY/IBI KOJICOAHMIA

2

["apmonndeckue koyieOanus.

AMIMTyAa, Iepuoj U 4acToTa

U UHmMepnpemuposams OTyIECHHYIO
3aBUCUMOCTb.

Cmpoumbw rpadyK 3aBUCUMOCTH
nepro/ia KoJieOaHui TMHEHKI

Ha IIAJIMHIPUYISCKOU ITOBEPXHOCTH

OT paanyca €€ KpUBU3HBI

Y JIMHEAPU30BHIBATH ATy 3aBUCUMOCTh
(c yaeToM aOCOIOTHBIX MOTPEITHOCTEH
U3MEPSEMBIX (PU3NUECKUX BEITUINH).
Ilpumensmo npaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT JIpyTa.
Hcnonvzoeamsb TMHENKY, CEKYHIOMED.
Yemanasnueams 63aumocesnsu

MEXIy KHHEMaTHIECKUM,
JTUHAMUAYECKUM W SHEPTeTUYECKUM
OMMMCAHNEM TapPMOHUYECKUX
KOJIcOaHMIA.

Pewams 3anaun Ha TApMOHUYECKHE
KoJIcOaHus

Onepuposamo NOHAMUAMIU.

rapMOHUYECKHUE KOJIeOaHus,
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IMPYKUHHOI'O MasTHHUKA

OT BpEMEHHU

(IPaKTHUKYM )

KOJICOaHMIA.
[lonsiTHE O 3aTyxXaromux

KOJICOAHUSIX.

aMIUTATY/Ia, TIEPUO U YaCTOTa
KoJieOaHuM, 3aTyxaHue KoJieOaHUM.
Ymems 00BACHATH 3aTyXaloNue
Kosie0aTeIbHbIE MPOIIECCHI C MO3UITUN
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEPruu, cOOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsl 3aTyXarOMUX
KOJIeOaTeIbHBIX MPOIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATY/Ibl KOJIEOaHMi
MPYKUHHOTO MasiTHUKA OT BPEMEHU
IPU HATMYUU 3aTyXaHU4.

Cmpoums TpadvK 3aBUCUMOCTH
AMIUTATY/IBI 3aTYXAIONUX KoJeOaHu
MasTHUKA BPEMEHH U JINHEAPU30BHIBAThH
ATy 3aBUCHUMOCTH (C y4€TOM
aOCOTIOTHBIX MOTPEITHOCTEN
U3MEPSEMbIX (PU3NUYECKUX BEJTUYUH).
Ilpumensmo npaBUIa MOCTPOCHUS

rpauKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH JAPYT OT ApPYyra.
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2.3.

N3mepenne akTUBHOTO
Y PEaKTUBHOTO
CONPOTUBIICHUH
KaTYILIKA

HHAYKTUBHOCTH

(MpaKkTHKYM)

IlepeMeHHBIN TOK. AMIUTUTYAHOE U
JIEUCTBYIOIIIEE 3HAYECHHUE CUJIbI TOKA
U HanpsbkeHusi. CUHyconaaabHbIN
IIEpEMEHHBIN TOK. Pesucrop,
KOHJICHCATOP M KaTyIIKa
WHJIYKTUBHOCTH B L[ETIH
CUHYCOMUJIAJIHOT'O TIEPEMEHHOTO
TOKa. AKTUBHOE U PEaKTUBHOE
(EMKOCTHOE Y UHIYKTUBHOE)

CONPOTHBIICHUE

Hccnedosams 3aBUCUMOCTD aMILITUTY/IbI
3aTyXaroluXx Koje0aHui MasTHUKA

OT BPEMEHHU U UHMEPRPEMUPO8aAms
3TY 3aBUCUMOCTb.

Hcnonvzoeame TUHENKY U CEKYHIOMED
Onepuposame NOHAMUAMU:
MIEPEMEHHBINA TOK, aMILITUTYIHOE

U JICUCTBYIOIIIEE 3HAUCHHE CUJIbI TOKA
Y HANIPsDKCHUS, CHHYCOHTATTbHBII
MIEPEMEHHBIA TOK, aKTHBHOE,
pPEaKTUBHOE, EMKOCTHOE M MHAYKTUBHOE
COIIPOTHUBJICHHE.

Ymemwb 0OBACHATD MOBEICHNE
pe3ucTopa, KOHJAEHCATOpa U KaTYIIKH
WHIYKTUBHOCTH, BKIFOYEHHBIX B IEMTh
CHUHYCOUJIATbHOT'O TIEPEMEHHOT0 TOKA,
coOHpaTh IEKTPUUECKYIO LIETIh
(mocenoBaTeIbHO COCIMHEHHBIC
PE3UCTOP U KaTYIIKa HHAYKTUBHOCTH,
MOKITIOUECHHBIE K TEHEPATOPY ).
IIpusooums npumepsvl NIPUMEHEHHUS

PCAKTUBHBIX 3JICMCHTOB B LCIIAX
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MIEPEMEHHOTO TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIATYIbl HATTPSDKCHUS
Ha PE3UCTOPE OT YACTOTHI MT0/I1aBAEMOT0
Ha BXOJI IIEMTU TIEPEMEHHOTO
HAIPSDKCHUS TTIOCTOSTHHON aMIUTHTY/IbI.
Cmpoums TpadvK 3aBUCUMOCTH
aAMIUTATYIBI HAMIPSHKCHUS HA PE3UCTOPE
OT YaCTOTHI TI0JIaBAEMOT0 Ha BXO/I IIECTIH
MIEPEMEHHOT0 HAIPSKEHUS TOCTOSHHON
aMIUTUTY/IBI (C y4€TOM aOCOMIOTHBIX
IOIPEIIHOCTEN U3MEPSIEMBIX
(bu3MUECKUX BETUYHH).

Ilpumensmo mpaBUIa TOCTPOCHHUS
rpauKoB 3aBHUCHUMOCTEN (DPU3UIECKUX
BEJIMYMH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMITIUTY/IbI
HaTPsDKEHUS Ha PE3UCTOPE OT YaCTOTHI
M10/1aBa€MOr0 Ha BXOJI LIETIH
MIEPEMEHHOT0 HAIPSKEHUS TOCTOSHHON
aAMIUTUTYIbl U UHMEPNPEemuposamy

MOJYYECHHYIO 3aBUCUMOCTb.
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2.4.1.

BBenenune
B AKCIIEPUMEHTAIBHYIO

aKYCTHKY (JICKLIMSI)

MexaHn4decKkue BOJHBI, YCIOBHS
ux pacnpocrpanenus. [lonepeunsie
U IPOJ0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacnpoCTpaHEHUs U JAJIMHA BOJIHBI.
OTtpaxkeHue, mpeIoMIICHHE,
uHTephepeHuns u Tudpaxius
BOJIH. 3BYK KaK MEXaHUYeCKas
BOoJHA. CKOpPOCTH 3BYKA.
['poMKkocTh 3ByKa. BeicoTa TOHA.

O6epronbl. TemOp 3ByKa

Onpedensamb aKTUBHOE COMTPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTH

(0 HU3KOYACTOTHOU 00J1acTh Trpaduka)
Y UHIYKTHBHOCTH KATYIIIKH

(0 BEICOKOYACTOTHOM YacTH rpaduka).
Hcnonvsoeams TeHepaTop HU3KON
94acTOTHI, OCHUILTOrpad) Ui BOJIBTMETP
MEPEMEHHOTO HaIPSKEHUS.

Pewams 3a1aun Ha 1IeNH IEPEMEHHOTO
TOKa C PE3UCTOPaMH, KOHJIEHCATOPaMHU
U KaTyIIKaMu UHIYKTUBHOCTH
Onepuposamo NOHAMUAMU.
MEXaHWYEeCKasi BOJIHA, TIEPUO/I,
9acToTa, CKOPOCTh PaCIPOCTPAHEHUS

U JIJTUHA BOJHBI, OTPAyKEHUE,
npejaoMiIeHHe, HHTep(epeHIIHs

U TU(paKiys BOJHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BBICOTA TOHA, 0OEPTOH

U TeMOD 3BYKa.

Ymemwb 0OBACHATD pa3nuyue MEXIy
MOTIEPEYHBIMH M TIPOIOTbHBIMH

BOJIHAMH.
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2.4.2. OcuumiorpamMmma

" CIICKTP I''IaCHBIX

3BYKOB (IIPAKTUKYM )

[lepuon, yactora, CKOPOCTh

pacrpoCTpAHEHUSI U JJIMHA BOJIHBI.

CkopocTb 3ByKa. [ poMKOCTh 3ByKa.

Bricora Tona. O6epronsl. TemOp

3ByKa. CIeKTp 3ByKa

3uams GOPMYIIBI, CBI3BIBAIOIIHE
CKOpPOCTb, TIEPHOJ, YACTOTY U JJINHY
BOJIHBI, TPOCTEHILINE METOIbI
UCCIICZIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB Pa3HOU
TPOMKOCTH, BBICOTHI TOHA U TEMOPa,
SBJICHUI OTPaXE€HUS, MPEIOMIICHHUS,
uHTep(hEepEeHINN U AUPPAKIIMHA BOJIHBI.
Onpeodensims Ha CIyX 3BYKU BBICOKHX
Y HU3KHX YaCTOT, TOHAJIbHBIE 3BYKH

U TIIYMBI.

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

3BYyKad, OCIIMJIJIOIpaMMa.

Ymemwb 00bACHATD, Kakasi HHPOPMALIHS

COIEPKUTCS B OCLUILIOTpaMMe,
a Kakasl B CIIEKTpe, coOOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvt TPUPOJHBIX
MPOLIECCOB U TEXHUYECKHUX YCTPOICTB,

KOTOPBIE TEHEPUPYIOT TOHAIbHBIE
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3BYKH M IIYMbI, UX OCHUJIOIPAMM

U CIIEKTPOB.

Ipumenams NI NOTy4EHUS
OCLIMJIOTPAMM U CHEKTPOB 3BYKOB
MIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKpPO(OHOM MM cMapT(OH

C IIPEYCTAHOBJIEHHBIM IIPOI'PAMMHBIM

o0ecIieyeHuEM.

Dopmynuposams TUIIOTE3Y O XaAPAKTEPE

ocuJuIoOrpaMm M CIICKTPOB PA3JIMYHBIX

3BYKOB.

Hccnedosams ocuniorpaMMbl

U CIIEKTPbI pa3IMYHBIX TJIACHBIX
3BYKOB OJIU3KUX YACTOT

U UHMeEpPNPemuposams T
OCLMJUIOTPAaMMBI U CIIEKTPBI.
Onpedensimsb O OCUUIUIOTpPaMMaM
U CIIEKTPaM aMIUIUTYAbI 3BYKOBBIX
BOJIH, YaCTOThI UX TOHOB 1 0OEPTOHOB,
OLIEHUBAaTh a0COJIIOTHBIE

Y OTHOCUTEJbHBIE TIOTPEITHOCTH

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

Crosiure MEXaHUYECKHUe

BOJIHBI (JICKIIMS)

Crosuas mexaHu4eckasi BOJIHA
KaK CyMMa JIByX BOJIH, Oerymux

B ITPOTHBOIOJIOKHBIX
HanpasiieHusX. [lonepeunsie

Y TIPOJOJIbHBIE CTOSYUE BOJIHBI.
[lepuon, yactora, CKOPOCTh
pPacIpOCTPAHEHUS U JJIMHA CTOAYEH
BOJIHBI. Y3JIbl U TyYHOCTH.
BnusiHue rpaHull OHOMEPHOU
cpensl Ha POPMUPOBAHKE CTOSIUX
BOJIH. PE30HATOPBI C OTKPBITHIMU
Y 3aKpBITBIMH KOHIIAMU. Y CIIOBUS
00pa30BaHUs CTOAYUX 3BYKOBBIX
BOJIH B PA3JIMYHBIX PE30HATOPAX.
OCHOBHOW TOH M OOEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Ycemanaenueams 63aumoceasu
MEXAY TPOMKOCTBIO 3BYKa U BUJIOM
OCLIMJJIOTPAMMBI; MEXY BBICOTOM
TOHA (TeMOPOM 3BYKa) ¥ BUIOM
CHeKTpa

Onepuposamsb nOHAMUAMU: CTOSTYAS
BOJIHA, y3€J U IIy4YHOCTb CTOSTYEN
BOJIHBI, OCHOBHOI TOH U 00€pTOH
CTOSTYEN 3ByKOBOM BOJIHBI.

Ymems 00BACHATH YCIOBUS
00pa30BaHus CTOSTYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX PE30HATOPAX, TPUHIIUI
JICUCTBUSI KAMEPTOHA.

3name BUIIBI TPAHUYHBIX YCIOBHI,
(bopmyiTy, CBA3BIBAIOLIYIO YaCTOThI
OCHOBHBIX TOHOB U 00€pTOHOB

C JUIMHOW pe30HaTOpa U CKOPOCTHIO
3ByKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams nipoctenime 3agauun

O CTOAYHX 3BYKOBBIX BOJIHAX
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2.5.2 H3ydeHue crnekrTpa
3BYKa JINHEHHOT'O

pe3oHaTopa

(IpaKTUKYM )

OCHOBHOI TOH M OOEPTOHBI

CTOSTYEH 3BYKOBOM BOJIHBI

Onepupogambsb noHamusmu. OCHOBHON
TOH U 00€PTOHBI CTOSYECH BOJHBI,
TeMOp 3BYKa, CIIEKTp 3BYKA.

Ymemsb 00bACHATD, KaKkast HHPOpPMAaLIHS
COJICPKUTCSI CTIEKTPE 3BYKOBOI BOJIHBI,
coOnpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepsl TNHEUHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumensamo st MOTyYEHUS 3BYKOB
CaMOJICJIbHBIN aKyCTUYECKUIN pe30HATOP
(mpoOupKy, YaCTUYHO 3aMOJIHEHHYIO
BOJIOM), a /17151 OJTyYEHUS CLIEKTPOB
3BYKOB — MIE€PCOHAIbHBIN KOMIIBIOTED

¢ MUKpPO(OHOM MM cMapT(OH

C MpeAyCTaHOBJIECHHBIM MTPOrPAMMHBIM
o0ecreueHrEeM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHMOCTEN 4YaCTOThl OCHOBHOI'O
TOHA U NIEPBOT0 00EPTOHA 3BYKOBOM
BOJIHBI OT JIIMHBI pE30HATOpA.

Cmpoums MHEapU30BaHHBIC TPAPUKH
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3aBUCUMOCTEN 4acTOTHI OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOI
BOJIHBI OT BBICOTBI BO3IYIIHOI'O CTOJI0a
B IIpoOupKe (C y4eToM a0COTFOTHBIX
MOIPEIIHOCTEN U3MEPSIEMBIX
(bu3nYECKUX BEJTMUHH).

Ipumensamy npaBuIa MOCTPOCHUS
rpauKOB 3aBHCUMOCTEN (DU3UIECKUX
BEJIMYUH APYT OT ApyTa.
HUccneoosams rpaduku 3aBUCUMOCTEN
4acTOTHl OCHOBHOI'O TOHA U MEPBOT0
00epToHa 3BYKOBOM BOJIHBI OT BBICOTHI
BO3/IYIITHOTO CTOJIOA B TPOOUPKE

U UHMEPnpemupo8ams TN rpaduKH.
Onpedensimb CKOPOCTH 3BYKa B BO3yX€
1o rpadukaM 3aBUCUMOCTEH 4acTOThI
OCHOBHOTO TOHA U MEPBOro 00epToHa
3BYKOBOW BOJIHBI OT BBICOTHI
BO3/IYIIIHOTO CT0JI0A B IPOOUPKE,
OLIEHUBAaTh a0COJIIOTHYIO

Y OTHOCUTEJBbHYIO OTPEIIHOCTD

U3MEPEHHOM (PHU3HYCCKON BETUINHBI
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2.6.1.

N3mepenune nmokaszarens
IIPEIIOMIICHHS
IJIOCKOITAPAIIIETIbHOU

MJIACTUHBI (IPAKTUKYM )

JIyua cBera. OTpakeHue cBeTa.
3aKOHBI OTPAKEHHUSI CBETA.
[Ipenomienue cBera. 3aKOHBI
MIPEIOMJICHHS CBETa. AOCOTIOTHBIN
MOKAa3aTes b MPEIOMIICHHUS.
OTHOCUTEIBHBIN MTOKA3aTENh

MPETOMIIEHHUS

Onepuposame noHsmusmu: JIyd CBETa,
OTpaXCHHUE CBETA, MPEJIOMIICHHE CBETA,
a0COTIOTHBIM U OTHOCUTEIIHLHBIN
MIOKa3aTeIb IIPEIOMIICHHS.

Ymems hopMynrpoBaTh 3aKOHBI
OTpPaKCHUS CBETA, 3aKOHBI
IpeJIOMJIEHHS CBETa, COOMPATh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooumv npumepsbr ONTUIECKUX
SIBJICHHUH, B KOTOPBIX HAOIOIat0TCS
SIBJICHUS OTPAKCHHS U TIPEIOMIICHHS
CBeTa.

Ilpumernsimob 3aKOHBI IPEIIOMIICHUS
CBeTa.

Cmpoums xon my4yei

IIPY MPEJIOMJIICHUH CBETa

Ha TTOBEPXHOCTH.

Hccneoosamb n3MeHeHNE
HaIlpaBJICHMS JTyda CBETa, MaJIafoIIero
Ha OOKOBYIO ITOBEPXHOCTh
IJIOCKOMapaJlJIeIbHOM TIJIaCTHHEI,

B 3aBUCUMOCTH OT YI'JIa ITaICHUA
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2.6.2 H3mepeHue mokaszaress
TIPEIIOMIICHHSI TIPU3MBI
10 MUHUMAJIBHOMY YTJTY

OTKJIOHCHHU JIa3CPHOI'O

ay4a (MpakTHKYM)

[Ipenomnenne cBeta. 3aKOHBI
MpeJIOMJICHHS cBeTa. AOCOTIOTHBIN
MOKa3aTesIb MPEIOMIICHHUS.
OTHOCHUTENBHBIN MOKA3aTeIb
npenomienus. [lpusma.

[IpenomirAromuy yroa npu3Msl

U uHmepnpemupoeams MOITy4YCHHbBIC
pe3yJIbTaTHI.

Onpedenamp NOKa3aTellb MPETOMIICHUS
Marepuana Ii0cKonapaieIbHON
TJTACTUHBI, OLICHUBATH a0COIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTh
MU3MEPEHHON (U3NUECKON BETMIHHBI.
Hcnonvzosame nazepHyro yKasky,
JIMHEUKY.

Pewamys 3agaun Ha ipesioMIIEHUE CBETA
Onepuposeamsb NOHAMUAMU.
MPEJIOMJICHHUE CBETA, AOCOJIFOTHBIN

Y OTHOCHUTEIIbHBIN MTOKAa3aTeNb
MIPEIIOMIICHHUS, TTPEJIOMIISFOIINI YTOJ
MPU3MBL.

Ymems paccunThIBaTh MUHUMAJIbHBIN
YroJ OTKJIOHEHUS J1y4a TPEYTOJIBbHON
PaBHOCTOPOHHEW MPU3MOM, COOMPATh
JKCIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepsvr ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MPETOMIISIFOIIUE TPU3MBL.
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IIpumensams 3aKOHBI IPEITOMIICHUS
CBETA.

Cmpoumbs X0 JIydeil B TPEYroJIbHOU
PaBHOCTOPOHHEM IIPU3ME B CIIy4ae
IIPOU3BOJILHOIO HAIIPABIICHUS 1aICHUS
Jy4a U B ClIy4ae MUHMMAaJIbHOTO yria
OTKJIOHEHMS JIyYa.

Hccnedoosams 3aBUCUMOCTD yria
OTKJIOHEHUS JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEU MPU3MOU

OT HAIPABJICHUSA [1AAOLIETO Jy4da

U UHmMepnpemuposams 1MoJIy4YECHHbIC
pe3yJIbTaTHhI.

Onpeoensamp 1O MOTYYCHHOMY
3HAYEHUIO MUHUMAJIBHOTO YIJIa
OTKJIOHEHUS JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEMN IPU3MOU IOKA3aTEIb
MIPEJIOMIICHHS MaTepuaia Ipu3Msl,
OLIEHUBAaTh a0COJIIOTHYIO

Y OTHOCUTEJIBHYIO ITOTPELIHOCTD
U3MEpPEHHON (pu3nIecKon

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

Pewams 3agaun o npeaomMieHun ayyen

B [IpU3Max

2.7.1. Ilpumenenue s3pdexra | [TonHOE BHYTpEHHEE OTpaAKEHUE. Onepuposamsb noHAMUAMU. 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
OTpaKEHHUS.

3name Gopmymy, CBI3bIBAIOILYIO YTOJ
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COMIOTHBIMU TTOKa3aTeIsIMU
IPEJTIOMIIEHHS CPE.

IIpusooums npumepsvl NPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOKCTB,

B KOTOPBIX HaOIIOAAETCs
(mpuMeHseTCs) SIBJICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUS.

Pewamy 3agaun Ha IONHOE BHYTPEHHEE

OTpaKEHHUE
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2.7.2. W3mepeHue nokazarens
IPETOMIICHHS TIPU3MBI
C IIOMOUIBIO
HaAOJIOICHUS yTiia
MOJIHOTO BHYTPEHHET O

OTpPaKEHHUS

(MpaKkTHKyM)

[lonHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHpIi yroa noaHoro

BHYTPEHHET 0 OTPAXKEHHUS

Onepuposamo NOHAMUAMU.
MIPEJIOMJICHHE CBETa, AOCOJIFOTHBIN

¥ OTHOCUTEJIbHBIN MMOKA3aTelb
MIPEJIOMJICHHS, TIPETIOMIISIOIIANA YT O
MIPU3MBI, TIOJTHOE BHYTPEHHEE
OTpaXeHHE, MPEACTbHBINA YTOJ MOJTHOTO
BHYTPEHHETO OTPaKCHHUS.

Ymemwb paccunTBIBATh YTOJ MOIHOTO
BHYTPEHHETO OTPaKECHUS, COOMPATh
HKCIIEPUMEHTATILHYIO YCTaHOBKY.
IIpusooums npumepsbr ONTUIECKUX
pruOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPEJTOMIISIOIINE TPU3MBI

Y UCTIOJIb3YETCS SIBJICHUE TTOJIHOTO
BHYTPEHHETO OTPaKCHHUS.

Cmpoums X011 Jy4a B TPEYrOJIbHOU
IpU3ME C Y4ETOM BO3MOXKHOT'O TTOJTHOTO
BHYTPEHHETO OTPAKEHUS JTy4a.
Ipumensmob 3aKOHBI MPEITOMIICHUS
CBETA.

HUccneoosams ycnoBusi, Ipu KOTOPHIX

MOKHO HAOJIFOAaTh TTOJIHOE BHYTPEHHEE
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2.8.

[IpoBepka Gpopmybl
TOHKOM JTHUH3BI

C MIOMOIIILIO METOJIa
napajiakca,
MPUMEHEHHOTO

JJIA OIIPCACIICHUA

Cobwupatromume nmuH3b1. ToHKas

muH3a. DoKyCcHOE paccTOsHUE

1 OIITUYECKAs CHJIa TOHKOM JIMH3EI.

3aBUCUMOCTH (POKYCHOTO
paccTosHMs TOHKOU chepuyeckoi

JIMH3BI OT €€ I'COMCTPHUU

OTpaXeHHeE JIyda, UIYIIEro
B TPEYT OJIbHOM IIPU3MeE

U UHmMepnpemupo8ams MOIyICHHbIC
pE3yJIbTATHI.

Onpedenamp MOKa3aTelb MPETOMICHUS
MaTtepuajia Ipu3Mbl 10 U3MEPEHHBIM
napaMmerpam, Ipu KOTOPbIX HAUMHAET
HAO0JIFOIAThCSI IOJTHOE BHYTPEHHEE
OTpaXeHHE JIyda B IIPU3ME, OLICHUBATh
aOCOJIIOTHYIO M OTHOCUTEIbHYIO
HOTPEUIHOCTh U3MEPEHHON (PU3UYECKOM
BEJIMYMHBI.

Hcnonvzosams npu3My, J1a3epHYIO
YKa3Ky, JUHEHKY.

Pewamw 3aga4n 0 NOJIHOM BHYTPEHHEM
OTPAKEHHH JIy4eH B IPU3MAX
Onepuposamsb NOHAMUAMU: TAH3A,
TOHKasl JIMH3a, COOMparoIas JuH3a,
TJIaBHAsI M MOOOYHAsA ONTUYECKAs OCh,
doxkyc, GoKyCHOE pacCTOsSHUE,
dbokanbHas IOCKOCTh, ONTHYECKAsI

Cujia, IOIICPCUYHOC YBCIIMYCHUC,
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ITOJIOKCHUA

U300pakeHUs

(IPaKTHUKYM )

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

muH30M. [lapaimmakc

napasiakc.

Ymems 00BACHATH CYIIHOCTh
napajjiakca, 3almuchbiBaTh GopMyIty,
BBIPXKAIOIIYIO 3aBUCUMOCTh
(OKYCHOT'O pacCTOSIHUSI TOHKOM
cheprdecKoil TUH3BI OT €€ TEOMETPUH
¥ OTHOCHUTEJIBHOTO MTOKa3aTesl
IpeJoMJICHHS, a Takxke GopMyTy
TOHKOM JIMH3BI, COOUpPaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooumsv npumepwvl Iapajiakca,
ONTHYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCSI COOMPAOIINE JTUH3HI.
Ipumenams GopMyILy TOHKOH JINH3HI.
Cmpoumbs X011 pa3InyHbIX JIy4eil

B TOHKOUW COOMPAOIICH JTNH3E.
Hccnedosams BO3SMOKHOCTD
npuMeHeHus d(pdekra mapamiakca
JUTSI OTIPEICTICHUS TTOJIOKEHUS
M300paKe€HUsI NCTOUHHMKA CBETa

C MaJION CBETUMOCTBIO, TTOJIY4EHHOT'O

C TIOMOIIIBIO0 COOMpPArOIIEH JTUH3BI
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U UHmMepnpemuposams OTyIeHHBIC
pE3yNbTaTHI.

Onpeodensimb POKYCHOE PACCTOSHUE
coOmparoIIeit JIMH3bI Ha OCHOBAaHUH
PE3yJIbTaTOB AKCIIEPUMEHTOB

10 HAOJIOIEHUIO Mapajuiakca
M300paXeHUsI TOUCUHOTO UCTOYHUKA
CBETa, OIICHUBATH a0COJIIOTHYIO

¥ OTHOCUTENHHYIO TIOTPEITHOCTh
U3MEPEHHOMN (hM3UYECKON BEIMYUHBI.
Hcnonvzosams cOOMPAIONTYIO JTUH3Y,
ONTHYECKYIO CKaMBIO.

Pewamyv 3anaun Ha TOHKHE

coOHMparoIue JIMH3bI

2.9. Hsmepenue pokycHOro 2 PacceuBaromye JIMH3BI. Onepuposamb NOHAMUAMU: TAH3A,
paccTosiHUS Tonkas nun3a. DokycHoe TOHKasl JIMH3a, PaCCEUBAIOLLAs JIMH3A,
paccenBarolEel JTMH3bI paccTOsIHUE U ONTHUYECKas cuia MHHMBI UCTOYHUK CBETa, MHUMOE
(IpaKTUKYM ) TOHKOM JMH3bI. DOpMysia TOHKOU N300paXeHue.

JINH3BL. Ymems 3aniuceiBaTh (HOpMYITy TOHKOM
Xona Jiyda, MpOLEAIEro JIUH3Y JIMH3bI 1715 CITyvasi paccenBaronien

MOJ1 TPOU3BOJIBHBIM YTJIOM JIMH3bI, COOUPATH IKCIEPUMEHTAILHYIO
K €€ TJIABHOM ONTHUYECKOU OCH. YCTaHOBKY, I0JIy4aTh JEUCTBUTEIBLHOE
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[TocTpoenune n300paxeHuii TOUKU
U OTpe3Ka MPSAMOU B COOUPAIOIITUX
Y PACCENBAIOIIMNX JIMH3aX

H UX CUCTCEMAax

n300pakeHUE B PACCEUBAIOIICH JIMH3E
MyTEM CO3/IaHUSI C TTOMOIIbIO
coOuparoIIeit TMH36I MHIMOTO
HMCTOYHMKA JIJI1 paCCEUBAIOICH JIMH3BI.
IIpusooums npumepvi ONTHISCKUX
prOOPOB, B KOTOPHIX MPUMEHSIFOTCS
paccenBarolIMe JUH3bI U CUCTEMBI JINH3.
Ipumensmo GopmMyny TOHKON JTHH3BI
CIIy4asi paCCEUBAIOIIEH JIMH3HI.
Cmpoumbs X0 pa3IMYHbIX JIyden

B TOHKOM pacCEnBarONICH JIMH3E,
N300pakKeHUE TOUKH U OTPE3Ka MPSIMOM
B COOMpPAIONTUX U PACCEUBAIOIINX
JIMH3aX U UX CHCTEMax.

Uccnedosams xon nyuen

Yyepes3 paccerBarollyIo JIMH3Y,

a TaK)KE€ B CUCTEME, COCTOSIICH

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

Onpeodensimb POKYCHOE PACCTOSHUE
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2.10 Omnpenenenue AJIMHbBI
BOJTHBI JIa3€PHOTO
W3ITYYCHUSI C TIOMOIIIBIO

cxembl FOHTa

(MpaKkTHKYM)

Hntepdepenius caera.
KorepeHTHbIE HCTOUHUKH.
VY ciioBust HaOIIOAEHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTUHE

OT IBYX KOI'CPCHTHLIX NCTOYHUKOB.

paccenBaroOIIEH JIMH3bI HA OCHOBAaHUU
pe3yIbTAaTOB SKCIIEPUMEHTOB T10:

1) HaOMIOACHUIO JCHCTBUTEIIHEHOTO
U300paXKeHUsl, TaBAEMOTO
paccenBarOIIEH JTMH30M;

2) HaOIIOICHUIO PACXO/ISIIIIETOCS
CBETOBOTO IMy4YKa, 00pa30BaHHOTO
paccenBarOUICH JINH30M; OLICHUBATh
a0COIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (PU3NIECKOM
BEJIMYMHBI.

Hcnonvzosams cOOUPAIOITYIO

Y PACCEUBAIONIYIO JIMH3Y, ONTHYECKYIO
CKaMbIoO.

Pewams 3anaun Ha TOHKHE
paccenBaroLIUe JTUH3bI

Onepuposamo NOHAMUAMU.
uHTepdepeHrs, nHTepdepeHIINOHHAS
KapTUHA, KOTePEHTHBIC NCTOYHHKH,
UHTEpPEPEHIUOHHAs CXEMA, CXEMA
FOmra.

Ymems 3anuceIBaTh YCIOBUS
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[IpuMeps! KaccuIecKux

UHTEPPEPEHLIUOHHBIX CXEM

HaAO0JII0ICHHS] MAKCUMYMOB

Y1 MUHUMYMOB B HHTEP(EPEHIIMOHHON
KapTHHE OT JBYX KOT€pEHTHBIX
HUCTOYHUKOB, COOMPAThH
HKCIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpusooumsv npumepvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPONUCTB,
B KOTOPBIX HAOIIOAAETCS
(mpuMeHseTCs) sIBJICHUE
UHTEPPEPEHIIUH.

Ipumenamo ycnoBusi HAOIIOACHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEPPEPEHITMOHHON KapTUHE.
Cmpoums X0 «Iydei» U MOKa3bIBaTh
Ha HEW pa3HOCTh XOa

B uHTepdepeHnronHon cxeme FOmnra.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEP(HEPEHIIMOHHON KapTUHBI

IPU Pa3IMYHBIX T€OMETPUUECKUX
napamerpax cxemsl FOHra.
Hccrneoosams uaTEpPEPEHINOHHYIO

KApTUHY MPU HAOIIOICHUH
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Hroro no pazneny

Paznen 3. KanroBas pusuka.

3.1.

N3yuenue cnekrpa
CBETa PA3INYHbIX
HMCTOYHHKOB

C IIOMOILIBIO
TudpaKInOHHOM

pemieTKu (MPakTUKYM)

19

Hudpakius csera.
JudpakiroHHas perieTka.

VY cnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPU MaJCHUU
MOHOXPOMATUYECKOTO CBETA

Ha AUPPAKIIMOHHYIO PEIIETKY.

UHTEp(EPEHLINN C TIOMOILBIO CXEMBI
FOunra u unmepnpemuposams
MOJIyYE€HHBIE PE3YJIbTATHI.

Onpedensamob NVHY BOJHbBI CBETA

0 pe3yJibTaTaM HaOIr0ICHUS
UHTEPPEPEHIIMOHHON KaPTHUHBI

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

Hcnonvsoeams na3epHyO YKa3Ky,
pYyJETKY, a Takke GoJbry, OyIaBKu

W HUTKY JIJIs1 peasiu3anuu cxembl FOHra.
Pewams 3a1aun Ha 1ByXBOJIHOBYIO

UHTEPPEPEHLINIO

Onepupogame NOHAMUAMU.
nudpakiys, TudpaKmoOHHAas pelIeTKa,
(GhOTOH, YpPOBEHb SHEPIUU aTOMa,
U3JIy4YEeHHE U MOrjolieHne (oToHa,
CHEKTp U3Iy4EHUs], CIEKTPOCKOII.

Ymems 3anuchIBaTh YCIOBUS
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W3nyyenue u noriomnieHue
(hOTOHOB TIpH MIEpexoie aToMa
C OJTHOT'O YPOBHS SHEPIUU

Ha Ipyrou. Bunsl ciekTpos.

Cnekrpockon

HaOJII0ICHUS TJIaBHBIX 1U(PPaKIMOHHBIX
MaKCUMYMOB IIpH MaIeHUH
MOHOXPOMAaTUYECKOI'O CBETA

Ha AUPPAKIMOHHYIO PEUIETKY, YCIOBUS
U3ITY4EHHUS U TOTJIOMIEHHS] (POTOHOB
IIPH MEPEXOE aTOMa C OJHOI'O YPOBHS
SHEpPruM Ha JAPYyrou, coOuparhb
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
Ilpusooums npumepvi TAHEHUYATHIX,
II0JIOCATBIX U CIUIOIIHBIX CIIEKTPOB
U3JIy4EHUs, TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX PUMEHSIOTCS U3ITy4EHUS
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ilpumensmo ycnoBusi HaOIIOICHUS
TJIAaBHBIX AU(PPAKITIOHHBIX
MaKCUMYMOB TIpH MaIeHUH
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PPAKIUOHHYIO PELIETKY.
Cmpoumb X0 «I1ydei»

IPU X HOPMAJILHOM TaJICHUH

Ha 1U(PPpaKIMOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEM pa3HOCTh XO[a.

CDopMmepoeamb T'UI10TC3y O BUJC
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CIEKTPOB U3JTy4YEHUsI UCTOYHUKOB CBETA
pa3HOU NMPUPOBI.

Hccneoosams oITHYECKHUE CTIEKTPbI
U3Ty9YCHHS] HCTOYHUKOB CBETA Pa3HON
IPUPOJBI U UHMEPNPEMUPOBANb
MIOJTYYCHHBIE PE3yJIbTATHI.
Onpedensimob NIUHBI BOJIH U3ITYy4CHUS
Pa3IMYHBIX HCTOYHUKOB

10 pe3yibTaTaMm HaOJI0IeHUs

T PaKIIMOHHON KapTUHBI,

naBaeMou TU(PPAKIIMOHHON PEIICTKOM,
OIICHUBATh a0COIIOTHYIO

¥ OTHOCUTENBHYIO TIOTPEITHOCTh
U3MEpPEHHOUN (pu3nyecKon

BCJTMYMHBI.

Hcnonvzosams nudpakIiinoHHYIO
petieTky, (oHaph C JIaMITOH
HaKaJIMBaHUS, CBETOANOIHBIN (POHAPB,
ra3opa3psyIHyIo JaMity, tuadparmy,
MEpPHYIO JICHTY.

Pewamw 3anaun 0 najeHuu cBeTa
Pa3IMYHOTO CIIEKTPAILHOTO COCTaBa

Ha TUPPAKIIMOHHYIO PEIIETKY
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3.2.

HUccnenosanue
3aBUCUMOCTH
MHTEHCUBHOCTH
CBEUCHHUS CBETOIHNOA
OT CHJIbI IPOTEKAIOIIETO

4Cpe3 HEIro TOKa

(MpaKkTHKyM)

CeToano/i, ”HTEHCUBHOCTD

U3JIy4eHus, POTOH, FICKTPOH

Onepuposamb noHamusmu.: CBETOIHON,
p-n-nepexoi, MEKTPOH, AbIpKa, (POTOH,
MHTEHCUBHOCTb U3JTYy4YCHHUS.

Ymemb 0OBACHATD B yIPOILIEHHOM BUJIE
NPUHLHKII JEHCTBUSI CBETOINO/A,
coOnpaTh 3KCIEPUMEHTANBHYIO
YCTaHOBKY.

IIpusooumsv npumepvl TPUMEHEHUS
CBETOJMO/IOB B OBITY U B TEXHUKE.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHMOCTH UHTEHCUBHOCTHU
U3JTy4ECHHs CBETOAMOAA OT CHJIBI
IIPOTEKAIOLIETO Yepe3 HEro TOKA.
Hccneoosamb 3aBUCUMOCTD
MHTEHCUBHOCTH M3JIy4€HHUS CBETOIMO/A
OT CWJIBI IPOTEKAIOLIETO YEPE3 HETO
TOKA U UHMEPnPemupos8ams
HOJTyYEHHBIE PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTH
UHTEHCUBHOCTH U3JIy4€HHUs CBETOMO0/1A
OT CHJIBbI TPOTEKAIOLIETO YEPE3 HETO

TOKa (C y4eToM abCOTIOTHBIX
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3.3.

Hab6mronenne
M30UpaTEIbHOCTH
BHYTPCHHETO
dororddexTa Kk qHHE

BOJIHBI CBE€TAa

(MpaKkTHKYM)

CseToanon, MTHTEHCUBHOCTD
U3Ty4deHusl, POTOH, JIEKTPOH.
OHeprus U UMIyYIbC (HOTOHA.
dotodddext. 3aKoHBI
dbotordpdekra. YpaBHeHue
Oitnreiina 115 Gotodddexra.

«Kpacnas rpanuna» dhororddexra

IIOTPELIHOCTEN U3MEPSAEMBIX
(bU3MYECKUX BETUYMH).

Ilpumensmo npaBUIa MOCTPOCHUS
rpauKoB 3aBUCHUMOCTEN (DU3UIECKUX
BEJIMYMH JIPYT OT JApYyra.

Onpeoensimeb XapakTep 3aBUCUMOCTH
WHTEHCUBHOCTH U3Ty4EHUS CBETOANO/IA
OT CHJIBI POTEKAIOIIETO Yepe3 HEeTo
TOKA.

Hcnonvzoeams CBETOANOM, JTIOKCMETP
(w1 cMapTdhOH ¢ TaTINKOM
OCBEIIIEHHOCTH ), JIJA0OPaTOPHBII OJIOK
NUTaHus (MM UICTOYHUK MTOCTOSTHHOTO
HaAMPsDKCHUS, peOCTaT U MYJIbTUMET))
Onepuposamsb NOHAMUAMU: CBETOAUO],
p-n-TIEPEX0]I, FMEKTPOH, JIbIPKa, (DOTOH,
WHTEHCUBHOCTH U3Ty4CHUS,
dotorddexT (BHEIIHUA 1 BHYTPECHHUH),
($OTOTOK, «KpacHast TPaHUIIA»
dbotorpdexra.

Ymems 0OBACHATH B YIPOIIEHHOM BHUIE

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

JUTSL «KpacHOM rpaHuiib» potodddekra,
coOupaTh HIKCIEPUMEHTATBHYIO
YCTaHOBKY.

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

st poroaddekra, popmyny

JUTSL «KpacHOM rpaHuiib» hotodrddekra.
Dopmynuposams TUNIOTEY

00 yCIIOBUSAX BOZHUKHOBEHUS
BHyTpeHHero GotodddexTa

IpU MAJCHUH Ha CBETOUO]] CBETOBBIX
BOJIH Pa3HOM JJIHBI.

Hccneoosams siBICHHE BOZHUKHOBEHUS
($OTOTOKA B OCBEIIAEMOM CBETOAMO/IE,
W3Y4YUB 3aBUCUMOCTb CUJIBI (POTOTOKA

B OCBELIAEMOM CBETO/INO/IE

OT HaNpsKEHUS Ha IPYTOM CBETOJIUOJIE,
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Hroro no pazneny
OBUIEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME

34

BBITIOJIHSIIOIIEM POJIb UCTOYHUKA CBETA
U UHmMepnpemuposams NOTy4YEeHHbIE
pEe3ybTaTHI.

Onpedensamsb yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIIAEMOM CBETOIUO/IC
(TOK BO3HUKAET TOJBKO MPU OCBELIEHUU
€ro CBETOIMOJIOM C JIJIMHOMN BOJIHBI,
MEHBIIIEN WM PAaBHOW JJIMHE BOJIHBI,

Ha KOTOPYIO PAaCCUUTAH OCBEIIAEMBbII
CBETOJIUO/).

Hcnonvzosams CBETOOUOABI PA3HBIX
IIBETOB (KpacHBIE, 3€JICHbIC U CUHUE),
1abopaTopHbIN 070K MUTAHUS,
MYJIbTUMETP.

Pewams 3anaun Ha potordpdext
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