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HOACHUTEJBHASA 3AIINCKA

Hacrosias pabodast mporpamma Kypca BHEYPOUHOU J1eaTeNbHOCTH «OCHOBBI
(bu3HUecKoro dKCIepUMEHTa» (Jlajee - mporpaMma) pazpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMHU  (PelepalIbHOTO TOCYAapCTBEHHOTO0 00pa30oBaTeNbHOTO CTaHAapTa
cpeanero ooOmiero obpasopanus (maigee - ®I'OC COO) [1, 2] u HampaBjicHa Ha
opranuzanuio o0ydeHHus B (DU3MKO-MAaTEMaTHYECKOM MPOQHUIE B COOTBETCTBUH C
TpeOboBaHUsIMHU  (perepaibHOM 00pa30BATENBLHON MPOTPaMMBI  CPEAHETO OOIIEro
obpazoBanus (POIT COO) [3].

Peanm3amus mporpaMMbl MOXKET COACHCTBOBAThH TOCTHXKEHUIO 00yUJaIOITUMHUCS
maHupyembix — pesyapTtatoB  ocBoeHuss @DOII  COO, pa3BUTUIO JTUYHOCTH
oOyyaromuxcsi, (OPMHUPOBAHUIO U YAOBJIECTBOPEHUIO HX COIMAIBHO 3HAYHUMBbIX
MHTEPECOB M MOTPEeOHOCTEH, caMmopeanu3aluyd OOydYarolUXCsl 4Yepe3 y4dyacTHE BO
BHEYPOUYHOU aAesTenbHOCTH. OOHONW M3 BO3MOXKHBIX (DOPM peaau3aluy MporpaMMbl
aBisieTcss  Kpyxkok. [Iporpamma MOXXET peamu30OBBIBaThCS —00pa3oBaTEIbHOMN
OpraHM3alel camMoCTOSITeNIbHO JHO0 Ha OCHOBE B3aUMOACHCTBHUS C JIPYTMMH
OpraHM3aIsIMH, OCYIIECTBISIOMMMA 00pa30BaTEIbHYIO AESITETbHOCTb.

[IporpaMmma Kypca BHEYpO4YHOH JesTenbHOCTH «OCHOBBI  (DPU3HYECKOTO
DKCIEPUMEHTa» MpeaHa3HadeHa s peanusanuu B 10-11 knaccax m HampasieHa Ha
JOCTHUKEHHE COOTBETCTBYIOIIMX DPE3YyJIbTaTOB, CHOPMYIUPOBAHHBIX B (perepabHOM
paboueit mporpamMme no yaueOHomy npeamery «Pusnkay (yriryOJIeHHbIH YPOBEHb).

[Tpu n3yuenun Gpu3mky Ha yrayOJICHHOM YpOBHE pead3aius dTUX MPUHIIUIIOB
0asupyeTcsi Ha HMCHOJB30BAaHUU CAMOCTOSITEILHOTO YYEHUYECKOTO SKCIIEPUMEHTA,
BKJTIOYAIOIIETO, B TOM 4YHUCIE, paboThl (u3nmdeckoro mpaktukyma. [Ipm stom mon
paboTamMu TpaKTHUKyMa TOHHUMAETCs] CaMOCTOSTEIHHOE WCCIEeIOBAaHUE, KOTOPOe
MPOBOJIUTCA TI0O PYKOBOJICTBY CBEPHYTOTO, OOOOIEHHOTO BHAa 0€3 IMOIIaroBOM
MHCTPYKIIMU. B pesynbrare obecriednBaeTCsl OBIAJCHHE O00y4YaIONIUMUCI YMEHUSIMU
MIPOBOJIUTH TIPSIMbIE M KOCBEHHBIE M3MEPEHUsI, UCCIIENOBATh B3aUMHbBIE 3aBUCUMOCTH
IBYX (U3NYECKUX BEIUYMH W OCYIIECTBIATH IOCTAHOBKY OTBITOB IO TMPOBEPKE
NpeJIOKEHHBIX TUIOTe3. Bee 3TO crmocoOCTBYET NOCTHKEHUIO OJHOW M3 OCHOBHBIX
1esel u3ydeHuss GU3NKA Ha YPOBHE CpPEIHEro 00IIero oOpa3oBaHUsS - OBJIAJICHHIO
OOy4JaroIMMHUCS METOJaMH CaMOCTOSITEIbHOTO TUTAHWPOBAHHSI W TIPOBEICHHS
(Gu3HUeCKNX SKCIEPUMEHTOB, aHAJIN3a U UHTEPIpETand HHPOPMAILIUH, ONIPEICIICHUS

AOCTOBCPHOCTH IMOJYHYCHHOI'O pE3yJibTarTa.



AKTyaJnbHOCTh pE€aM3alii JAHHOW MPOTPaMMBbl ONPEAENSAETCS TEM, UTO €€
OCBOEHHE IO3BOJIIET OOy4YaIOUIMMCS Ha TMPAKTUKE O3HAKOMUTBHCA C Pa3TUYHBIMU
(GU3NUECKUMU SIBJICHUSIMU, SKCHEPUMEHTAIBHO HW3YUYHTh paziMnyHble (DU3NUYECKUe
3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETHUECKHE 3HAHUS, Pa3BUTh HMEIOIIUECS U
NpUOOPECTH HOBBIE MPAKTUUECKUE YMEHHUS U HABBIKM B OOJACTH IUIAHUPOBAHUSA,
MMOATOTOBKH, TIPOBEICHUS, aHATIN3a U HHTEPIPETANH (PU3NIECKOTO IKCIIEPUMEHTA.

[Iporpamma maeT 00y4aromMMCS BO3MOXKHOCTh NPHOOPECTH MPAKTUYECKHMA
OMBIT pabOTHI C JAOOPATOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU MPUEMaMU
UCCJIEIOBATENILCKOM  JICSITEIbHOCTH  HAYMHAKOIIET0  (pU3MKa-sKCrepuMeHTaTopa,
c(hopMHUPOBATHh HABBIKK OIEHKH MOTPEIIHOCTEN Pe3yIbTaTOB U3MEPEeHUS HU3HUUECKUX
BeNIMUMH. Peanmuzanusa mnporpaMMmbl CO3JaeT YCIOBUA sl (OpMUpPOBAHUS Y
00y4YaroIMXCsl HECTAaH/IAPTHOTO KPEATUBHOTO MBIIUICHUS, COJCUCTBYET Pa3BUTHUIO
UHIAUBUIYAIbHOCTH  CYXJICHHM,  (OPMHPOBAHMIO  KYJIBTYpbl ~ OOOCHOBaHMS
COOCTBEHHOTO MHEHHS M CBOOO/IbI €T0 BHIPAXKCHHUSI.

[Iporpamma MokeT OBITH BOCTpeOOBaHa OOYYAIOIIUMHCS, KOTOPbIE HMEIOT
HMHTEPEC U MOTUBALIMIO K YTIIYOJICHHOMY U3YyUYCHUIO (DU3UKU U MATEMATUKHU, TOTOBATCS
K YYaCTHIO B OJIJUMITMA/IaX IIKOJIBLHUKOB MO (PU3MKeE, B paMKaX KOTOPBIX IPEAYCMOTPEH
IIPAKTUYECKUU TYP.

[Iporpamma mpecneayeT He TOJBKO 0Opa3oBaTeNIbHBIC, HO U BOCIUTATEIbHBIC
L€, TOCKOJbKY COOTBETCTBYET MAEE DOKOJOTH3allMM U WAEC IPUKIIATHOU
HaIpaBJICHHOCTH, KOTOPBIE, B UKCIIE IPYTHUX UACH, TOJ0KEHBI B OCHOBY Kypca (DU3UKH,

n3ydaemoro Ha ctynenu COO.

BapuaHTsl peanu3zauuu nporpaMMbl U (popMbI IPOBeIeHU 3AHATHI

Peanmuzamms mporpamMMmbl  TIpeAriofiaracT  COYETAHWE PA3IMYHBIX  (HOpM
rpynmnoBoil paboThl (CiTyliaHue JEKIHHA, AUCKYCCHS, MOHTaX JKCIEPUMEHTAIBHBIX
YCTaHOBOK, MPOBeJcHUE (PU3NUCCKUX H3MEPEHUH 1101 PYKOBOJICTBOM ITPETIOIaBaTEIs)
U WHJIWBHIYaJIbHOW pabOThl (BBIMIOJIHEHWE CAMOCTOSITEIBHBIX paboT u padot
MpaKkTUKyMa, o0paboTka W HHTEpIIpETaIus Pe3yIbTaTOB (DU3NYECKUX H3MEPEHUH).
Hcnonp3oBanne Takux GopM paboThl TOMOTAET Pa3BUBATh Y 00YYAIOMIUXCS, C OTHOM
CTOPOHBI, HABBIKM BOCTIPUATHS HOBOW WH(GOpMAIMU TPU pa3TudHbIX (popmax ee
110J1a4H, a C APYTOi CTOPOHBI - AKTUBHOCTh, CAMOCTOSTEIIBHOCTD ¥ TBOPYECKOE HAYaJIo.

B nenom peanuzanusi JaHHOW IPOrpaMMBbl JOJKHA TTOJI0KUTEIBHO



CKa3bIBaThCs KaK Ha aKTyalu3allud 3HAHUM, YMEHMHA M HABBIKOB OOYYalOIIHUXCS B
paMKax ux npeanpodeccuoHanbHON TEXHOJOTHYECKOW (MHXKEHEPHOW) MOJATOTOBKH,
TaK U Ha COI[UATIbHOM (DOPMUPOBAHUH JIMYHOCTH 00YUaAIOIIHUXCSI.

[Iporpamma Kypca paccunutana Ha 68 4acoB, B paMKaxX KOTOPBIX IPETyCMOTPEHBI
Takue (HopMbl padOT, KaK JEKIIMH, CAMOCTOATENbHbIE PabOThl U PabOTHI MPAKTUKYMA.
B xoxe camocrtosTenbHBIX paboT oOywaromiuecs: Moja KOHTPOJIEM IpernoiaBaTels
3aKpEIJISIOT HOBBIE 3HAHUS, OTPA0ATHIBAIOT OMPE/ICICHHBIC YMEHHSI U HaBbIKU. PaboThI
OpaKkTUKyMa  MOAPa3yMeBAalOT  CaMOCTOSITENIbHOE  pElICHHE  O0y4YarolIMMHCS
HKCIIEPUMEHTAIBHBIX (PU3NYECKUX 3a/1a4. TemaTuka paboT MpakTUKyMa U MOPSIIOK UX
CJIEIOBaHMs COOTBETCTBYIOT CTPYKTYpE TEMATHUUECKOTO MJIaHUPOBaHUS (eepabHOM
paboueit mporpaMmsl 1o yueoOHoMmy nipeamery «dusukay (yriyOneHHbI YPOBEHb).

[Iporpamma paccunTana Ha peanu3alrio B TeUeHUEe JBYX JieT oOydenus B 10-11
KJlaccax IpU MPOBEIEHUU 3aHATUH OJUH pa3 B Helenro oobemoM | yac xaxnaoe. Ilo
YCMOTPEHUIO YYHTEN NOPAIOK CIEIOBAaHUSA 3aHIATHI MOXET OBITh W3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKIIOUYCHBI.

JlommyckaeTcs peajm3aiys 4acTH NpOrpaMMbl B TEUEHHUE OJHOTO YYEOHOTro roja
- g oOy4Jaromuxcs Tojibko 10-ro wim Toapko 11-ro kimacca. OgHaKo B 3TOM cirydae
npu padote ¢ oOyuaromumucs 11-ro kinacca peKOMEHJYeTcss HauMHATh U3JI0KEHUE
y4eOHOro MaTepuajia C TpPOBEJIEHUSA 3aHATHM, HANpPaBICHHBIX HA OCBOEHUE
00yJaroIMMUCS OCHOBHBIX TIPUEMOB U METO/I0B 00pa0OTKHU pe3yIbTaTOB (hU3UUECKUX
M3MEPEHU W OLIEHKM morpemHocted. [ns atoro pexomenayercsa: 1) mpoBecTH B
kiacce 3aHsATUd Ne 1, Noe 3 u Ne 5 u3 mporpammer 10-ro kiacca; 2) 3agaTh Ha JOM
BbInosiHeHue 3aganuit No 2, Ne 4 1 Ne 6 u3 mporpammsl 10-ro kiacca; 3) B nanbHenIeM
cienoBarh mporpamme 11-ro kiacca, UCKIIOYMB U3 HEE, MO YCMOTPEHHUIO YUYUTENS,
Kakue-100 Tpu 3aHsaTHs (Hampumep, Ne 16, Ne 17, No 18).

Bo3moskHO Takxke ocBoeHHe oO0yyaromumMucs 11-ro kiacca nojgHOM mporpaMMbl
IIPU YCIIOBUU MPOBEACHUSI 3aHATHI 1Ba pa3a B HEJIEII0 00bEMOM 2 yaca KaKJIoe.

Psan pabGor mnpakthkyma (Ha YCMOTpPEHHE YYMTENs) MOXKET ObITh 3a7aH
oOydaronuMcsi Ha JOM JUJIi CaMOCTOSITENIBHOTO BBIMOJHEHUS C TOCIEAYIOIINM

KOHTPOJIEM U O6CY)KJICHI/I€M IMOJIYYCHHEIX PE3YJIbTATOB.

B3aumocsa3sb ¢ gpenepabHOil padoyeil MPOrpaMMoil BOCIIUTAHUS
[Iporpamma pazpaboTaHa ¢ y4eToM peKoMeHJauui ¢denepanbHoi paboyeit
IpOrpaMMbl BOCIIUTaHUsS. B 4acTHOCTH, OHA YYMTHIBAET IICUXOJIOTO-NIEAATOTUYECKUE

0COOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM KATErOpUU 00yUarOIIUXCS.



[IporpamMMa COOTBETCTBYET TaKUM LIEJSIM BOCIHMTAaHUS OOYYaIOIIUXCS, Kak
pa3BUTHE JINYHOCTH, CO3/IAHUE YCIOBUM JUIsl CAMOOIIPENEIEHUS U COLIMAIA3ALUY.

[Iporpamma  cOJEHCTBYET pEUICHUIO CIEAYIOIIUX 33Jady  BOCHUTaHUS
oOydJaronuxcsi: yCBOCHHME 3HAHUM, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaJUIIMi, KOTOpbIE BEIPA00OTANI0 pOCCUICKOE 001IeCTBO; (HOPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOLIEHMM K O3THUM  HOpPMaM, IIEHHOCTSM; MpUOOpETEHUE
COOTBETCTBYIOILIETO 3TUM HOPMaM, IEHHOCTSIM, TPAJAHULIUSIM COLUUOKYJIBTYPHOT'O OIbITa
NOBEACHUS, OOUICHUS, MEKJIMYHOCTHBIX U COLIMAIBbHBIX OTHOIICHUH, MPUMEHEHUS
NOJIYYEHHBIX  3HAHWHI;  JOCTH)KEHUE  JIMYHOCTHBIX  PE3YJIbTATOB  OCBOCHHS
o01eo0paszoBarenbHOM mporpaMmsl 1o ¢usuke B cootBeTcTBrn ¢ PI'OC COO.

[Iporpamma  COOTBETCTBYET  CIEIYIOUIUM  OCHOBHBIM  HAalpaBJICHUIM
BOCTIMTaHUS.

1) TpymoBoe BOCHHTaHHE - BOCIHUTAHHE YBAKCHUS K TPYAY, TPYIAIIMMCA,
pesynbTaTam TpyAa (CBOEr0 M JAPYTUX JIIOJEH), OpHUEHTAIUsi Ha TPYIOBYIO
NeSTeIbHOCTh,  TOJydeHHe  mpodeccuu, JMYHOCTHOE  CaMOBBIpAKEHHUE B
MPOJYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyJ€ B POCCHUHCKOM OOLIECTBE,
JNOCTH)KEHHUE BBIJAIOLIMXCS PE3YJNbTATOB B NPO(PECCUOHATBHON JESTENbHOCTH.
LleneBbIMU OpHEHTHpPAMH SIBIISIOTCS: (POPMUPOBAHME OCO3HAHHOM TOTOBHOCTH K
MOJIYYCHHUIO TPO(PECCHOHATIEHOTO 00pa3oBaHUs, HEMPEPHIBHOMY OOpa30BaHUIO B
TEUCHUE MKU3HU KaK YCIOBHIO YCIEIIHONW MPOPECCHOHAIBHOW M OOIIECTBEHHOM
NEeSATEIbHOCTH; MOHUMAaHUE cHelu(UKd caMoo0pa3oBaHUsl U MPOQPECCHOHATBHON
CaMOMOJITOTOBKM B HMH(POPMALIMOHHOM  BBICOKOTEXHOJIOTHUYECKOM  OOIIECTBE,
TOTOBHOCTH YUUTHCA U TPYJIUTHCA B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTH HA
OCO3HaHHBIM BBIOOP cdepsl TPODHECCHOHATBEHON TPYJOBOM ACSATEIBHOCTH B
POCCHIICKOM OOIIECTBE C YYETOM JIMYHBIX KU3HEHHBIX TUIAHOB, TOTPEOHOCTEH CBOEH
ceMbH, 00I1IeCTBa.

2) DKOJOrHMYECKOe BOCIHTaHUE - (DOPMUPOBAHUE SKOJIOTMYCCKOW KYJIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILIEHUS K MPUPOE, OKPYKAIOIIEH cpeie Ha OCHOBE
POCCUHCKUX TPAJUIMOHHBIX JyXOBHBIX IIEHHOCTEH, HABBIKOB OXpPaHbl, 3alUTHI,
BOCCTAHOBJICHUSI MPUPOJBI, OKpYXarolieil cpeapl. LeneBbIM OpUEHTHPOM SIBIISETCS
OCO3HaHUE HEOOXOJUMOCTH MPUMEHEHUSI 3HAHUSI €CTECTBEHHBIX U COLIMAIbHBIX HayK
JUISL  pa3yMHOTO, OEpEeXIJIMBOr0 MPUPOAOIOIL30BAaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LlenHOCTH HayYHOTO MO3HAHUS - BOCIIUTAHUE CTPEMIICHHS K TO3HAHUIO CeOsI



oOpa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpHUEHTUPAMH SIBISIFOTCS: (POPMHUpPOBAHHE JEATEIBHO BBIPAXKEHHOTO
[IO3HABaTEJIbHOTO MHTEpeca B 00JacTM (PU3MKKM C Y4YETOM CBOHUX HMHTEPECOB,
CHOCOOHOCTEM, TOCTHKEHUI; MOIYyYEHUE MPEJICTABICHUNA O COBPEMEHHOW HAy4YHOMU
KapTUHE MHpA, O JOCTMIKCHUAX HAYKM M TEXHUKH, O 3HAYCHWH HAYKHU B KU3HHU
pOCCUICKOro 0011ecTBa, 00ECIEUYEHNU €ro 0e30IacHOCTH; MPUOOPETEHUE HABBIKOB
KPUTHUYECKOTO MBIIUIEHHS], ONpPEJEICHNUs OCTOBEPHONW HAydyHOH HHQOpMALMU U
KPUTUKH AHTHUHAYYHBIX [PEACTABICHUM; pAa3BUTHE W IPUMEHECHHE HAaBBIKOB
HaONIOACHUS, HAKOIUIEHUS W CUCTEMaTu3alMu (aKTOB, OCMBICICHHS OINbITa B

€CTCCTBCHHO'Hay‘IHOI7I obiacTu IIO3HaHUI, HCCJICIOBATEILCKOM ACATCIBHOCTH.

Ocob0enHocTH padoTHI yYUTEJIA MO POrpaMme

[Ipu peanuzanuu JaHHOW MPOrpamMMBbI 3a/ladya YYUTENsE COCTOUT B TOM, YTOOBI
CO3/1aTh YCJIOBHS JJIsl YCBOCHHS OOYyYarOIUMUCS HOBBIX 3HAHUMU, TPUOOPETEHUS] UMU
HOBBIX YMEHHM U 3aKpETICHUS HABBIKOB, HEOOXOIUMBIX JJIsl POBEJEHUS (PU3HUUECKUX
AKCIIEPUMEHTOB U aHAJIN3a MOJIYYEHHBIX PE3yJIbTaTOB.

JUist pemieHust 3TOW 3aJayd HEOOXOAMMO HalWyue B KaOuWHeTe (PU3HKHU
000pynOBaHUs, KOMIUICKTYIOIIMX M PACXOJIHBIX MaTEpPHAJIOB, TPEOYIOMIMXCS s
IIPOBENICHUS CAMOCTOSITENIBHBIX pa0dO0T U padoT npakTukyma. [lepedeHs npearaeMpix
paboT chopMHpPOBAH TAKUM 00pa30M, YTO MOJTOTOBKA K UX MPOBEJACHUIO HE JOJKHA
BBI3BIBaTh CYIIECTBEHHBIX 3aTPyAHEHUNU - BCE HEOOXOAMMOE IS peau3aluu
MpOTpaMMbl, KaK MPaBWIo, JIUOO HAXOAUTCA B KaOuHeTe (PU3uKu, TUOO0 JOCTYMHO B
MOBCEHEBHOM OBITOBOM OOMXO/IE.

[Tepen HawaioM 3aHATHI YUUTEITIO PEKOMEHIYETCSI CAMOCTOSITEILHO BBITIOJTHUTh
BCE TEOPETUUYECKHUE 3aJaHUs, CaMOCTOSATENbHbIE PabOThl M PadOThl MPAKTUKYMa,
KOTOPBIE TOJDKHBI OYIyT BBITTOJHATH 00y4aromuecs. ITo AaCT YUYUTEII0 BO3MOXKHOCTh
HE TOJIbKO BBISIBUTH BO3MOXHBIE TEXHUYECKHE TMPOOJIEMbl, HO U TOJYYHTH
KOHTPOJIbHBIE PE3ybTaThl U3MEPEHUN M WX 0OpaOOTKH, KOTOPHIC TOHAIOOSITCS s
JajgbHEeNIeld MPOBEPKH MPABUILHOCTH BBITTOJIHEHUS pab0T 00yJarOIUMHUCS.

[TockonbKy OZHMUM W3 TJIABHBIX PE3YyJIbTATOB PaOOTHI YUYUTENS B pamMKax
BHEYPOUYHOU JCSITEIBHOCTHU SBISICTCS TUYHOCTHOE PA3BUTHE O0YUYAIOIIUXCS, YIUTEIIO
PEKOMEHIyeTCSl TIPH MPOBEACHUM 3aHATHHA TI0 TPOrpaMMe aKTHBHO Y4YacCTBOBATh B
NEATeIbBHOCTH ~ OOydYalolMXcsl,  KOHTPOJIMPOBATh  XOJ  BBINOJHEHUS  UMU

AKCIIEPUMEHTAIILHON padOThl, HATPABIATH U KOPPEKTUPOBATH UX JIEUCTBHUS, 7



CBOEBPEMEHHO yKa3bIBaTh Ha OIIMOKHU U HEJOYETHI, TO/ICKA3bIBATh U ICMOHCTPUPOBATD
MPaBHJIbHBIE CIIOCOOBI BBITIOJHEHUS MPAKTUUYECKONW pabOThl, 0OCYKAaTh MPUYUHBI U
BO3MOXKHBIE TIOCTIECTBUS JOMyCKaeMbIX OMMOOK. Bo Bpems 3aHATHII HEOOXOAUMO
HOJJEPAKUBATH 100pOKENTATENBHYIO aTMOC(hEPY COTPYTHUUECTBA.

VYuurento cieayeT yuuThIBaTh, 4TO JOTMKA OCBOCHHSI IPOrPaMMBbI IIPEAIOIAraet
[OCJIeI0BaTENbHOE U3yUEHUE MaTepraia - CHayajla oOydaromuecs: JOKHbI OCBOUTh
0a30BbIe MPUEMBI U METOMABI MPOBENCHUSA (UINYECKUX H3MEpPEHHl U 00paboTKu
MOJIy4aeMbIX PE3yJbTAaTOB, a YK€ 3aTEM MPUMEHITh UX Ha MPAKTHKE MO CXEME «OT
MpPOCTOr0 K clokHOMY». [loToMy mnpuMepHas cxemMa NpPOBEACHHS 3aHITHHA 10
MporpaMmMe MOKET OBITh CIIECTYIOIICH:

1) oOBsicCHEHHE TEOPETHIECKOTO MaTepHaa Mo TeMe;

2) TONTOTOBKAa K BBINIOJHEHUIO CAMOCTOSTEIbHON pabOThl WK PabOTHI
OPaKTUKyMa - OOCYKJIEHHE 3aJaHus, yCTPOWCTBA SKCIEPUMEHTAIbHON yCTaHOBKH,
HEOOXOJUMOTO TEOPETUYECKOTO0 Marepuaja, MPUEMOB H METOJOB  MPSIMBIX
AKCIIEPUMEHTAJIbHBIX U3MEPEHUI, CIOCOO0B UX 00PA0OTKU M OLIEHKH MOrPEIIHOCTEN
U3MEPEHNU;

3) mpoBeleHUE CaMOCTOSTEIbHOM PabOThI WK pabOThI TPAKTUKYMa, KOHTPOJIb
PaBUJILHOCTU MIPOBEICHUS U3MEPEHUI;

4) 00paboTKa  IOJYYEHHBIX  OKCIIEPUMCHTAIBHBIX  JAHHBIX,  OIICHKA
IIOIPEITHOCTEN;

5) oOcyxaeHue pe3yabTaTOB OOPaOOTKH TMOJYYCHHBIX SKCIIEPUMEHTAIBHBIX
JaHHBIX U IPOBEPKA UX MPABUIBHOCTH.

B cnyuae HexBaTKM BpEMEHH Ha peain3aluIio B KJlacce MyHKTa 4 JaHHOM CXeMBbI
PEKOMEHIyeTCsI IPEIOAKUTH 00Y4arOIIUMCS BBIIOJHUTH COOTBETCTBYIOILIUE JEHCTBUS
J0Ma, a MyHKT 5 peanu3oBaTh B Hayalle CICAYIOUIETO 3aHATHUs, JMOO NPOBECTH

HEO0OXO0IUMBbIEC 00CYKJICHHS C O0YYaIOIIUMHUCS B MOPSIKE MHAUBUIYATbHON PabOTHI.



COJIEP’)KAHUE KYPCA BHEYPOYHOM JEATEJbHOCTH «OCHOBBI
®U3NYECKOI'O SKCIIEPUMEHTA (PU3UKO-MATEMATHYECKHUI
HNPO®UJIb)»

10) KJIACC

3ansTue 1. [TorpemiHOCTH B IKCIIEPUMEHTE

Jekyua «llorpemHoct mpsMbIX u3MepeHui». OOcyxnaercs mnpupoaa
BO3HUKHOBEHUS ITOTPEIIHOCTEN, METOIBI UX MMHUMHU3ALUN U OLICHKU.

Jekuyua «IlorpemtHOCTH KOCBEHHBIX H3MEpEeHHiI». OOCYyX)IaroTcs METOAbl U
IIPUEMBI OLIEHKH MOTPEITHOCTEN KOCBEHHBIX H3MEPEHHUM.

Hcnonvzyemvie mamepuanw: [4], gacts 1.

3ansaTue 2. OneHKa NOrpemHoCcTeil NPAMbIX U KOCBEHHbIX H3MepPeHuil
Camocmoamenvnan paboma «OLUEHKA NOTPEIIHOCTEN KOCBEHHBIX W3MEPEHUN

I10 pE3yJibTaTaM IIPAMBIX H3M€p€HHI?I».

3anuarue 3.  Ycpeanenue — usMepeHui.  CiuryyaliHas ~— IOTPELIHOCTD.
Kunemaruueckue usmepeHust

Jexkyuna «CnyyaliHple IOTPEIIHOCTHY. B COOTBETCTBUM C YPOBHEM MOJATOTOBKU
o0y4aronuxcst ¥ I0CTYNHBIM 000PYO0BAaHUEM MOXKET OBbITh MPOBEAEHA OJHA U3 JABYX
paboT mpakTUKyMa.

Ilpaxmuxym Ne 1

3adanue. Omnpenenute ¢ MaKCUMaJbHOM TOYHOCTBIO CPEIHIO CKOPOCTb
JBUYKEHUSI 3€pHBIILIKA MIIeHa B OyTHUIKE C BOJOM.

Obopyoosanue. IlieHo, HaMOJHEHHAs BOJOM IIJIACTUKOBass OyThUIKA C
OTpPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JTUHEIKA.

Kpamkoe onucanue pewenus. IlpoBoauTcsa cepust SKCIEPUMEHTOB IO
M3MEPEHHIO C TIOMOIIBI0 CEKYHIOMEPA BPEMEHU MPOXOKACHHUS 3EPHBILIKOM MILIEHA B
TOJIIIE BOJABI HEKOTOPOro (DMKCHUPOBAHHOTO PACCTOSIHUS BIOJb  BEpPTUKAIM.
Boluucnsiercss cpenHee Bpemsl  ABWKEHHS 3epeH. PaccuuThiBaeTcs  cpeaHsis
YCTAaHOBUBUIASICS CKOPOCTh 3TOTO ABMKEHUS. OIIEHUBAETCA MOTPELUIHOCTD.

Onucanue cxoofceti pabomvl NPAKMuKymda: BCEPOCCHUNCKas OJUMIHAAA

ITKOJTBHUKOB TI0 (pu3MKe, peruoHanbublil atam 2023 r., 3agava «IlmeHo u BI3KOCTHY

[9, 10].



Ilpakmuxym Ne 2

3aodanue. ColOepute YCTAaHOBKY JJI 3allycka LIapuKa B IOJET C HEKOTOPOU
BBICOTHI C (DMKCHPOBAHHON TOPU3OHTAIBHOW HaudaldbHOM cKopocThio. Mcchemyiite
3aBUCUMOCTh BEPTUKAJIBHON W TOPU3OHTAIILHOM KOOPAMHAT IIapUKa IpH MOJIETE.
Onpenenure CKOPOCTh MIAPHKA B HAYaJI€ MOJIETA.

Obopyoosanue. CTanbHOW IIapUK, IMYCKOBOE YCTPOMCTBO  (OTpE30K
AJIFOMMHHMEBOTO MPOQUIISL, MAarHUT HEOJAMMOBBIM, /Ba CTAJIbHBIX IIAPHKA), IITATUB C
JanKo U My(QTOH, MaJIIpHBIA CKOTY, PyJIeTKa, KOMMpOoBaabHas Oymara.

Kpamroe onucanue pewenus. OcyuectBisierca cOOpKa MyCKOBOW YCTaHOBKH.
[IpoBomuTCA cepusi IKCIEPUMEHTOB IO 3alyCKy IIapUKa B MOJIET M U3MEPEHHUIO
KOOpAMHAT IaJICHUs [IapuKa OTHOCUTEIBHO TOUKH cOpoca. [1o mosyuyeHHBIM TaHHBIM
PacCUUTHIBACTCS HA4YaJbHAasl CKOPOCTH MOJIETA IIApUKA.

Onucanue cxoorceli pabomvl Npakmukyma: MEXIyHapOoJIHas OJUMIMaia IO

skcrepuMeHTaIbHON pusuke 2021 r., 3amaya «[Tymkay [11].

3ansTue 4. [Ipocreiimmne reoMeTpuYecKue H3MepeHus

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO TOJIIMHY MPOBOJIOKH U
BHEIIHUI TUAMETP WIJIbI, TUIOIIAIb HAPUCOBAHHOW Ha JIUCTE Oymaru (urypsl, o0bemM
opycka. O1eHHUTe MOTPEITHOCTH.

Obopyoosanue. 1IpoBojioka, WUrja OT IMIpHUIA (CO CTOYEHHBIM OCTPHUEM),
n3o0paxkenne (GUrypsl ciIokHOW (OpMBI Ha Pa3IMHOBAHHOM KBajpaTamMu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IIITAHT €HITUPKYJIb.

Kpamroe onucanue pewenus. 1IpoBoasTCS M3MEPEHUS TOJILUHBI MPOBOJIOKH
METOOM psiioB. [IpoBoAUTCS M3MEpEeHHE AUaMEeTpa UIJIbl METOAOM IPOKAThIBAHMSL.
[IpoBomuTCs M3MepeHue MIomaau (GUrypbl METOI0M TOICUeTa IUIOMIAIN 110 KJIETKaM
CeTKU m3BeCcTHOro mara. [IpoBoautcs u3mepeHue rabaputoB Opycka W BHIYUCIICHHE
ero oObema. OueHMBaeTCsl TOTPENIHOCTh HM3MEpPEHHBbIX BenuuuH. [IpoBoauTcs

IMPOBCPKaA MMPAaBUJIBbHOCTH UBMCPCHUS THaAaMETPaA UIJIbl C TIOMOIIBIO MITAHTCHIOUPKYJIA.

3ansaTue 5. I'padukm >KcnepuMeHTANbHBIX 3aBucumocreil. I'paduueckas
00padoTKa JaHHBIX
Jdexkuyua «OdopmieHue Trpa@uKOB SKCIEPUMEHTAIBHBIX 3aBUCHMOCTEH.
['paduyeckas 0OpaboOTKa TaHHBIXY.
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OO6cyxxnatoTcsi OCHOBHBIE TpaBwia odopmiieHus TpaduKOB 3aBUCHUMOCTEN
(bu3HYeCKNX BEIUYUH APYT OT ApyTa.

Camocmoamenvnaa padoma «lloctpoenue rpaduKoB B COOTBETCTBUM C
U3Y4YEHHBIMH MPABUIIAMU C UCIIOJIB30BAHUEM TOTOBBIX TAOJIUIL C JAHHBIMI.

Hcnonvzyemvie mamepuanvi: METOIWYECKHE pekoMeHnauuu LlenTpanbHoit
PEeIMETHO-METOIMYECKOW KOMHMCCHM IO OIIeHMBaHUIO odopmiieHus] rpaduKoB Ha

MPAKTUYECKHUX TypaxX BCEPOCCUUCKOHN OJMMITHAJIBI IKOJIBHHUKOB 110 (u3nke [12].

3ansaTue 6. O0padoTKa HeJIMHENHBIX 3aBHCHMOCTEH: JIMHeapu3alus, MoAcCYeT
IUIOIIAM O] rPagUuKOM, OCTPOEHHE KACATeJIbHBIX K rpaguKy

Jekuyua «JluHeapuzanus SKCHEPUMEHTAIBHBIX 3aBUCUMOCTEH W JIpyrue
rpadguueckue crocoObl 00pabOTKU JaHHBIX.

OOcyxnaeTcss  METOJ  3aMEHbl  [EPEMEHHBIX  MpU  JUHEapu3aluuu
AKCIIEPUMEHTAIIbHBIX 3aBHCUMOCTE. OOCy)aaeTcss PU3NYECKUil CMBICI TUIOLIAAH MO

rpauKoM U YrJioBoro ko3 duimenrta kacateabHOl K rpaduky.

3aunsTue 7. U3MepeHue 3aBUCHMOCTH KOOPIAMHATHI TPAHHUIILI 00/1aCTH HAMOKAHUS
oT BpeMeHH. JIuHeapu3anus 3aBUCUMOCTH

Ipaxkmuxkym

3aoanue. BoipexbTe n3 OymaxkHou cayderku JeHTy JiauHoiM 30 ¢M U IUPUHOM
2-3 cm. OmycTuTe KOHel 0yMa)kKHOM JICHTHI B BOJIY U BKJIFOUHUTE CeKyHiomep. U3yuute
3aBUCUMOCTh KOOPJAMHATHI TPAHUIIBI 00JIACTH, MPOMHUTABIICHCS BOJIOH, OT BPEMECHH.
Omnpenenure XapakTep TOU 3aBUCUMOCTH.

Obopyoosanue. Cekynaomep, Oymaxuoie candeTku, pyjieTka, yamka [letpu.

Kpamxoe onucanue pewenus. CTaBUTCS ONBIT MO U3YUYEHUIO JIBUKCHUS
IpaHUIlbl HAMOKaHUsS OymakHOU canderku. Mcmonp3yercs 3aMeHa epeMEeHHBIX JIs
JUHEApU3allid 3aBUCHMOCTH M TIOCTPOCHHUS JIMHEHHOTO Trpaduka, KOTOPBIH
BITOCJICICTBHH MTO3BOJISICT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomsl npaxkmuxyma: [5], 3amaua Ne 32 «Hamokanwue

TKaHHN».

3ansaTue 8. U3y4yeHue ynpyroro rucrepe3uca
Ilpakmuxkym
3aoanue. 3akpenuTe c MOMOILBIO 3a)K1UMa JUHEHKY Ha cToiie. [IpoaeHpTe TyxXKy

3a)KMMa B KOJIbII0O OAHKOBCKOM PE3WHKH. 3alleNUTE KPIOUKOM JUHAMOMETPA KOJIBIIO
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pe3uHku. M3MeppTe 3aBUCUMOCTb JJIMHBI PE3UHKU OT PACTITMBAIOLIEH CHJIbI IMPH
Harpy3ke (pacTsikeHuH) u pasrpyske. llpoBeaure n3mepenus c marom B 0,5 H, npu
KaXIOM H3MepeHuu nenaiite 3amepxkky B 30 c. Iloctpoiite rpaduk u3mMepeHHO
3aBHCHUMOCTH, OINUIINTE €€ xapakTtep. ChemaiTe MNPEANoNIOKEHUS O MNpUYUHAX
HabOmo1aeMoit 3aBucuMocTd. Paccunraiite, B Kakux mpezenax JIKUT KOIPPUITUSHT
KECTKOCTU PE3UHOBOIO KoJjbla. Vcronb3ys MOJy4eHHbIE NaHHBIE, paccuuTailTe,
KaKyI0 SHEPTHUIO MOIJI0TUIIA PE3UHKA 32 BpEMS IIPOBEACHUS U3MEPEHUH.

Obopyoosanue. Jluneiika, 3aKuM, TMHaAMOMETpP € MpeaeiaoM u3MmepeHuid 5 H,
PE3UHOBOE KOJBIIO (pe3uHKa JJis1 0aHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BHIOTHIETCS OMBIT IO U3yYEHUIO 3aBUCUMOCTHU
CHJIBI YIIPYTOCTH PE3UHOBOIO KOJIbIIa OT €0 JUIMHBI IPY NOCTEIIEHHOM YBEIMUEHUU U
OpU TIOCTENIEHHOM YMEHBIIEHUM pacTaruBarouieil cuibl. HabOmronaercs sBieHue
yOpyroro rucrepesuca. J[Be monydeHHBIE OKCIEPUMEHTaJIbHBIE 3aBHCUMOCTH

HAHOCATCA Ha OJUH Fpa(I)I/IK. HpOBOI[I/ITCSI aHaJIM3 MMOJYYCHHBIX PC3YJIbTAaTOB.

3ansaTue 9. HaxoxjaeHue Maccbl JIMHEHKM M IINPUIA ¢ [OMOIIbIO
YPABHOBEIIMBAHUS pblyara

Ipaxkmuxkym

3aoanue. OnpenenutTe ¢ MAaKCUMaJIbHOM TOYHOCTHIO MacCy INMPHUIIA U MacCy
JIMHEHWKH.

Obopyoosanue. npui o0bemom 20 M1, TMHEHKa, CTaKaH ¢ BOJIOM.

Kpamkoe onucanue pewenus. K xoHIly JTUHEHKH, KOTOpas HCIOJb3YeTCS B
KauyeCcTBE pblyara, MoJBENIMBACTCS MIMpuUIl. V3MepseTcss 3aBUCUMOCTh KOOPIUHATHI
TOYKH OTIOPHI YPaBHOBEIICHHOTO phlyara oT 00beMa BobI B Impuiie. [1o morydeHHbIM
JTAHHBIM OMPECISIOTCS Macca IIMpUIla U Macca JIMHEHKH.

Onucanue cxodcetl pabomul npaKmMuKyma: peTHOHATBHBINA 3TAI OJIMMITUA]THI UM.

Jlx. K. MakcBemnna no pusuke, 2014 r., 8 kiacc, 3agavya « HenecTpyKTUBHBIN aHATTH3Y.

3ansarue 10. U3mepenne ko3gduumeHTa IHEPreTHYECKUX MOTEPh NPH OTCKOKE
HIAPUKA OT MOBEPXHOCTH

Ipaxkmuxkym

3aoanue. TlpoBenuTe HccleqOBaHUE 3aBUCHMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJAPEHHS ¢ TIOBEPXHOCTBIO CTOJIA OT BBICOTHI cOpoca. [IpoBeaute onbIT 1is

JBYX TUIIOB IapuKoB. OnpenennTe XxapakTep 3aBUCUMOCTH.

12



Obopyoosanue. 1llapuxk n7as HACTONBHOTO TEHHHUCA, PE3UHOBBIM IIAPUK
«TOMPBITYH», PYJIETKA, MAJSPHBIN CKOTY.

Kpamxoe onucanue pewenus. IIpoBOAMTCS ONBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa IIapHKa II0CJIE COYHApeHHs C MOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJA B
3aBHCHMOCTH OT BBICOTHI cOpoca. M3mepeHust mpoBOASTCS IJi IBYX THIIOB IIAPHKOB.
J171s1 pe3MHOBOTO IIApPHUKA 3aBUCUMOCTb SIBJIAETCS MPSIMOU MPONOPLIMOHAIIBHOCTBIO, IS
[IapyvKa OT HACTOJIbHOTO TEHHHUCA 3aBUCUMOCTD HE SIBIISIETCA TaKOBOH. OOCY)Iat0TCs

BO3MOJKHBIC IIPUYIMUHBI ITIOJIYUYCHHBIX PE3YyJIbTATOB.

3ansaTue 11. OnpenesneHue TenI0eMKOCTH TBEPAOT0 Tesia
Ilpakmuxym
3aoanue. Onpenenure ¢ MAKCUMAJIbHON TOYHOCTBIO TEMJIOEMKOCTh IPY3HUKA.
Obopyodosanue. I'py3uk maccoit 50 r, crakan o0bemom 0,2 J1 ¢ BOJIOM KOMHATHOM
TEMIEPATypPbl, EMKOCTh C TOpsAYEii BOJOM, JBa TEPMOMETpPA, cal(eTKU, IOJHOC, HUTh.
Kpamxoe onucanue pewenus. IIpoBOAUTCS OIBIT 110 U3MEPEHUIO TEIUIOEMKOCTH
Ipy3UKa METOJOM IIEpEHOCAa €ro M3 XOJOJHOM BOABI B ropsuyr. OneHuBaeTcs
M3MEHEHHUE TEMIIEPATyPhl XOJIOAHOW BOJBI 3a CUET MOJYYEHHUS KOJIMYECTBA TEIJIOTHI OT

ropsiuero rpy3uKa.

3ansaTue 12. U3mepeHue Temmeparypbl PyK JKCIEPHUMEHTATOPA WU JaBJICHHS,
KOTOpPOe MOI'YT CO3/1aTh €ro Jierkue

Ipakmuxkym

3aoanue. 1) Onpenenure BHYTpeHHee ceueHue TpyOku. Ilomcoeamuure K
mmpuity 00seMoM 20 MJI TpyOKY C ITOMEIIICHHOM B HEe Kariel BObI. 3aKMHUTE IITPHIL
B JAQJOHSX W HarpeBaiTe €ro TakuM oOpa3oM B TedeHHe S5 MHUHYT. W3mepbTe
nepeMenieHre Karmiu 1o TpyOke. lcmonb3ys moJiydeHHbIE JIaHHBIE, OILICHUTE
TEMIIEpaTypy PYyK 3KcrepuMmeHTatopa. 2) Jloxaurech, Korja MWIPHUI] CHOBA MPUMET
KOMHATHYIO TemIiepatypy. BayBas Bo3ayx B CBOOOAHBIN KOHEL TPYOKH, M3MEpBTE
MEpEMELICHUE KaIlJIi TP MAaKCUMAJIBHOM JaBJIEHUHU BO3]lyXa, CO3/1aBAEMOM Ha KOHIIE
TpyOku. icrionb3ysi moy4eHHbIe JaHHbIE, OLICHUTE AaBJIECHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE HKCIIEPUMEHTATOpA.

Obopyoosanue. lnpun o6bemom 20 mit, TpyOka OT UH(PY3UMOHHOW CUCTEMBI,

BOJIa, JIMHEIKA, CEKyHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJCOSTUHIECTCS
TpyOKa ¢ moMelieHHo! B Hee Kariel Boabl. [lInpuil HarpeBaeTcst pykamu, u3mMepsercs
repeMelleHre Kariu no Tpyoke. Ha ocHOBe MaHHBIX O CEUeHHHM TPYOKU U 0ObeMme
BO3JyXa B IINPHUIIE PACCUUTHIBACTCS TeMIepaTypa pPyK OSKCIEpUMEHTaTtopa. 2)
Ucnonb3yst Ty K€ YCTaHOBKY, OKCHEPUMEHTATOp CO3[aeT JaBJIICHUE BHYTPHU
cBoOOHOTO KOHIAa TpyOku. Kammsi Bojsl mepemermiaercss mo Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEUICHWH OLEHUBAECTCSA HABJICHHE, KOTOPOE MOTYT CO3/4aTh JIETKUE
AKCIIEPUMEHTATOpA.

Onucanue cxooiceli pabomwsl npaxkmukyma: 1) 3aKIIOYUTEIBHBIA ATall
BCEPOCCUICKON OJMMITHAAbI MKOIBHUKOB, 2023 1., 10 knacc, 3anaua «HaceimeHHbli

nap», nyHkT Ne 1 [13, 14].

3ansaTue 13. IPpPekTUBHBIN KOIPPUUHEHT KECTKOCTH cucTeMbl. Onpeneienune
moayas FOHra npoBoJioku ¢ nomomsio peryara. OnpegesieHue npegesia ynpyrou
aepopManuu

Ilpakmuxym

3aoanue. Onpenenure ¢ MAaKCUMAIIbHON TOYHOCTBIO MOAY/ b KOHra mpoBOJIOKH.

Obopyoosanue. lllTaTuB ¢ AByMs JalKaMH, MPOBOJIOKA, JIMHEWKA JEpeBsSHHAs
1nHOM 50 cM, rpy3sl Maccoil o 50 T, 1Ba KaHUEIAPCKUX 3aKUMA.

Kpamxoe onucanue pewenusn. JIuHelka MOABEIIMBAETCA HA IIPOBOJIOKE TaK,
YTOOBI TOJIYYHJICS CHJIBHO HEPABHOIUIEUUH phiuar. bimkHuU K TOUKe MoaBeca KOHEIl
TOPU30HTAIBHOM JIMHEWKN ONMMUPAETCSA CHU3Y Ha JIankKy mrartuBa. K npyromy KoHIy
JVHEWKN TOABEIIMBAIOTCA TIpy3bl. M3Mepsercs 3aBUCMMOCTh CMEIICHUS KOHLA
JIMHENKH, K KOTOPOMY MOJBELINBAIOTCA I'PYy3bl, OT UX CYMMapHON macchl. Ha ocHOBe
IIOJyYEHHBIX IaHHBIX M I'€OMETPUYECKUX IapaMETPOB YCTAHOBKH PACCUUTHIBAECTCS
MoyJsib KOHra npoBoiokKwu.

Onucanue cxooiceil pabomol npakmukyma.: [6], 3amada Ne 9.30.

3ansartue 14. U3mepenue ko3¢ GuuneHTa MOBEPXHOCTHOIO0 HATSKEHUA METOA0M
OTpbIBA

Ipaxkmuxkym

3aoanue. llpugymaiite cmoco0 U3MEpEeHHUsS] CWIBI, KOTOPYIO Tpelyercs
NPUIOKUTH K MPOBOJIOYHOM paMKe JjIsi TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
Boabl. [IpoBeawte »OKCHEpUMEHT W ONCHUTE KOI(PPUIMEHT TOBEPXHOCTHOTO

HaTs2KCHHUA BOJBI.
14



Obopyoosanue. KroBeTa mupokas ¢ BOJAOU, TPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS OIBIT 110 U3MEPEHUIO CHIIBI OTPBIBA
IPOBOJIOYHOM pPAMKHA OT MOBEPXHOCTH BOJbI MPHU PA3JIMYHBIX MEPUMETPAX PaMKH.
[IpoBoauTcs orieHKa KO3PPHUIIMEHTa TOBEPXHOCTHOTO HATSKEHHS BOIBL.

Onucanue cxoorceti pabomol npaxmuxyma.: [7], 3amaqa Ne 331.

3ansatue 15. OnpegesieHne TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPUYECKUM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. ONieHUTE BIAXKHOCTh BO3/[yXa B KOMHATE.

Obopyoosanue. [IpoOupka cTeKkIsiHHAs, MAaJIEHbKHE KYCOUKH JibJia, TEPMOMETD,
Ta0JIMIIA 3aBUCUMOCTH JABJICHHS HACBILIEHHOTO Napa BOJbI OT TEMIEPATYPHI.

Kpamxoe onucanue pewenus. B mpoOUpKy ¢ BOJOM MOCTENEHHO T0OABIISIOT
KYCOYKH JIbJia U JOKHUJIAIOTCSI MOMEHTA BBICTYIUICHHS Kallelib POChl Ha MTOBEPXHOCTH
npobupku. Ilo MOJyYyeHHBIM MAaHHBIM O TEMIEpaType TOYKE POCHI C MOMOUIBIO
Ta0JIUIbI 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TMapa BOJBI OT TeMIepaTyphl
ONPENIEIIIETCS OTHOCUTENbHAS BIIAXKHOCTh BO3yXa B KOMHATE.

Onucanue cxooiceii pabomot npaxmuxyma. [8], rmasa Ne 3, maboparopHnas padora
Ne 9.

Ilpaxkmuxym Ne 2

3adanue. Onipeaenute ¢ MAKCUMaJIbHOW TOYHOCTHIO OTHOUICHHUE 3JIEKTPUUECKUX
€MKOCTEU IBYX KOHJICHCATOPOB.

Obopyoosanue. B HNEKTPOTUTHIECKUX KOHEHCATOPA, BOJIBTMETD, OaTapeiika,
COEIMHUTEIbHBIE MPOBO/A.

Kpamxoe onucanue pewsenus. IIpoBOAUTCS ONBIT MO 3apsiIKE KOHJIEHCATOPA OT
IpYroro 3apaHee 3apsHKEHHOro KoHAeHcaTopa. M3MmepsroTcss HanpspKeHus Ha
KOHJICHCATOpax JO0 W TMoclie MOoAKIoUYeHU. OUEeHUBAeTCs OTHOIIEHUWE EMKOCTEH
KOHJIEHCATOPOB.

Onucanue cxoxceti pabomol npakmuxyma. [6], 3amaga Ne 10.22.

3ansaTue 16. U3yuenue npouecca paspsiaki KOHIEHCATOPA

Ilpakmuxkym

3aoanue. I3yunTe 3aBUCUMOCTD HaIIPSKEHUS HA KOHAEHCATOPE OT BPEMEHU ITPU
ero pazpsake. Onpeaenure eMKOCTb KOHJIEHCATOPA.

Obopyoosanue. DNEKTPOJIUTUYECKUN KOHIEHCATOp, BOJBTMETp, Oarapeiika,

CEKYHJIOMEp, COEAMHUTEIbHBIE TPOBOJIA.
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Kpamkoe onucanue pewenus. IIpoBOgUTCS HW3MEpEHUE 3aBUCHUMOCTH
HaNpsDKEHHUST Ha paspspKarolieMcs KOHICHcaTope OT BpeMeHHW. [lemaercs oreHka
eMKOCTH KOHJEHcaTopa. B kadecTBe CONMPOTHUBIEHUS IS Pa3psAIKd KOHJEHcaTopa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooiceil pabomol npakmukyma. [5], 3aqaga Ne 10 «M3yuenue

cBeroauoaay (uactb Ne 1).

3ansaTue 17. OnpeaesieHue yaeJbHOT0 CONPOTUBJIEHUS MATEPHUAJIA IPOBOJIOKH

Ipakmukym

3aoanue. Onpenenute yaeabHOE COMPOTUBRIEHNE TPOBOJIOKH.

Obopyoosanue. JIBa mynbTUMeTpa (B peKHMME BOJBTMETpPa M aMmIepMmeTpa),
COEJIMHUTEBHBIC POBOJIA, OaTapeiika, 00pa3iibl MPOBOJIOKH, TUHEHKA, MUKPOMETD.

Kpamkoe onucanue pewenusa. WVccnmenyemas TPOBOJIOKA COEAUHACTCS
MOCJIEIOBAaTENBHO € aMIIEpMETPOM M TOJAKIIoYaeTrcss K Oarapeiike. IlapanmnenbHo
y4acTKy MPOBOJIOKH MOJKIII0YAETCS BOJbTMETp. M3 oTHOIIEHHS TOKa3aHui TPUOOPOB
pacCUMTBHIBAECTCS CONPOTUBIIEHUE YYAaCTKa MPOBOJIOKH, IOCJIE YETO MU3MEPSIOTCS €ro
r€OMETPUUECKHE pasMepbl. 3 TMOJydeHHBIX MHAHHBIX ONPEACIACTCS YIEIbHOE
CONPOTHUBIIEHUE MaTepUalia, U3 KOTOPOrO U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxooicell pabomul npaxmuxyma: MexIyHapoaHas OJIMMIIMAA IO

sKcIepuMeHTaIbHOM Gusnke 2022 T., 3amaya «Maoe COnpoTHBICHHUE.

3ansiTue 18. HN3mepenne BOJILT-aMIICPHOM XapaKTepPUCTUKH
MOJIyIIPOBOTHMKOBOI0 JTH0/IA

Ilpakmuxym

3aoanue. 3mepbTe 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 TUO0J, OT
MI0/IaBa€MOTO HA HEro HaNpPsDKeHH (B IPSIMOM U 0oOpaTHOM HarpaBiieHun). [loctpoiite
rpaduK BOJIbT-aMIIEPHOMN XapaKTEPUCTUKH THOJIA.

Obopyoosanue. BonbTMETp, aMmmepMeTp, COEIUHUTENIbHBIC  IPOBOJA,
MOJIYITPOBOTHUKOBBIN SO, MAKETHAS TJIaTa, IEPEMEHHBIA PE3UCTOp, OaTapeiika.

Kpamroe onucanue pewenus. IIpoBOaUTCS dKCIIEPUMEHT 110 u3Mepennio BAX
JIMO/1a B IPSIMOM U OOpaTHOM HaIpaBJICHUH.

Onucanue cxooxcetl pabomot npaxkmuxyma. [8], rnaBa Ne 4, maboparopHas padota
Ne 9.
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11) KJIACC

3ansaTne 1. OneHKka BeJUYUHbI TOPU3OHTAJIBHON COCTABJSAIONIENl MATHUTHOMI
HHAYKIUM MATHUTHOTO MO0JIA 3eMJIH

Ilpakmuxym

3aoanue. OueHUTE MOJYJIb TOPU3OHTAIBHOM COCTAaBISAIONIEH BEKTOpa
MAarHUTHOW MHIYKIIMM MAarHUTHOTO TOJS 3EMIIH.

Obopyoosanue. Kommac, conenoupa (auamerp 10 cm, 150 BuUTKOB),
1ab0opaTOpHBIN OJIOK MUTAHUS, TPAHCTIOPTHD.

Kpamxoe onucanue pewenus. 1IpoBOAUTCA DKCHEPUMEHT IO OIPEIACICHUIO
MIPOCTPAHCTBEHHOM OPUEHTALIMK BEKTOPA WHIYKIIMU MAarHUTHOTO TOJIs, CO3/JaBa€MOT0
Ha OCH COJICHOMJA MPH CYIEPIIO3UIIMNU MAarHUTHOTO NOJISI 3€MJIM U MAarHUTHOTO TTOJIS
COJICHOM]IA, B 3aBUCUMOCTH OT CUJIbI TOKA B BUTKaX coJieHou 1a. [1o 3Toii 3aBUCMMOCTH
ONpENENIeTCS MOIAYJdb TOPU3OHTAIIBHOW COCTABIAIONIEH BEKTOpAa MAarHUTHOMN
WHIYKIMY MarHUTHOTO OIS 3€MIIH.

Onucanue cxooiceii pabomol npaxkmuxyma. [8], rmaBa Ne 4, maboparopHnas padorta
Ne 12.

3ansatue 2. HM3mepeHue 3aBHCHMOCTH BEJIWYHUHbI MATHUTHOW WHAYKIHU
MATrHUTHOIO MOJISI MATHUTA OT PACCTOSTHUA

Ilpakmuxkym

3aoanue. 3yunte 3aBUCUMOCTh BETMYMHBI MATHUTHON WHIYKIIMA MarHUTHOTO
MOJIsI MOCTOSIHHOTO MAarHWTa Ha €ro MpoJOJbHONM OCH CUMMETPUU OT PACCTOSHHS
MEXAY LIEHTPOM MAarHuTa U TOYKOU U3MEPEHHU.

Obopyoosanue.  CMapTdhoH C  MPEAYyCTAHOBIEHHBIM  MPOTPAMMHBIM
o0OecrieyeHUeM ISl MU3MEPEHUs BEJIMYMHBI MATHUTHOTO TOJIA, UMIMHAPUYECKHUM
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C moMonpo0 JaTYMKOB cMapTPOHA MTPOBOJIUTCA
npsiMO€ HW3MEPEHUE BEJIWYMHBI MAarHUTHOW HWHIYKIIMM MarHUTHOTO IIOJIi Ha OCH

ONUIMHAPHUYICCKOTO MarouTa B 3aBUCHUMOCTH OT PaCCTOSAHUA A0 HETO.

3ansitue 3. HaO/10aeHue MAarHUTHOTO TUCTEpPe3nca

Ipaxkmuxkym

3aoanue. HamoTaliTe HECKOJIBKO BHUTKOB H30JMPOBAHHOTO IMPOBOAA Ha
MATUHAPUYECKYI0O YacTh Janku mmTatuBa. [logHecuTe Toper amku ONM3KO K

IMOJIOKCHUIO JaTYWKa MarHuTHOI'O I10JIA MOOMIJILHOT'O TCJ'I@(I)OH&. HOI[&IZTC
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ANEKTPUUECKUI TOK B TIPOBOJA. M3MeppTe 3aBUCUMOCTH BEIMYMHBI WHIYKIIUU
MarHMTHOTO MOJIsl Ha TOPIIE JIAalKU OT CHJIBI IPOTEKAIOIIETro Yepe3 MpoBoJ Toka. Jlis
HTOr0 BHAYaJle IMOBBIIIANTE 3HAYEHUS] CHJIbI MPOTEKAIOLIEro TOKa O MaKCUMAaJbHO
BO3MOYKHOTO 3HAYEHUSI, a TOTOM MOHIKAWTE 10 HYJIEBOTO 3HAYCHUS. 3aTeM CMEHUTE
MOJIIPHOCTH TOJKIIFOYCHHSI HICTOYHMKA TOKa M MOBTOpHUTE ombIT. [locTporite rpaduk,
OMKCHIBAIOIINKM 3aBUCUMOCTh BETUYMHBI MArHUTHOM MHIYKIHUUA HA TOpLE JalKd OT
CHUJIBI POTEKAIOIIETO Yepe3 MPOBO/I TOKA.

Obopyoosanue. ~ CMapThoH C  MOPEIyCTAHOBJICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM [JI1 W3MEPEHHUS] BEJIMYWHBI MAarHUTHOTO TIIOJS, INTaTHB C JABYMS
JanKkaMu, OJIHA W3 KOTOPBIX JOJDKHA OBITh JKEJEe3HOW (WM APYro >KeJle3HBIH
CEpJICYHUK), JTAOOPATOPHBI HCTOYHHK THUTAHMS, OJIHOXKWJIBHBIA H30JUPOBAHHBIM
MPOBO/I, BBIJICPKUBAIOIIUNA MAaKCUMAJIbHBIA TOK JIJAOOPATOPHOTO UCTOUYHHUKA MTUTAHMUS.

Kpamroe onucanue pewenus. Jlanka mraTuBa oOMAaThIBA€TCS HECKOJIBKHUMHU
BUTKaMH TOJICTOTO H30JIMPOBAHHOTO TpoBoaa. C TOMOIIBIO Ja0OpPaTOPHOTO
MCTOYHUKA MTUTAHUS Yepe3 MPOBOJ MPOITyCKaeTCs deKTpuueckuid Tok. CHauvana TOK
MPOITYCKAIOT B OJTHOM HAIpaBJICHUH C MOCTEIEHHBIM YBEJIMUYECHHUEM CHJIBI TOKAa U €€
MOCJIEAYIOIUM YMEHBIIICHHUEM, MOTOM npoLeaypy MOBTOPSIIOT TUTSt
MIPOTUBOIIOJIOKHOTO HampaByieHus Toka. [Ipu 3ToM u3MepseTcs BeIMurnHa UHIYKITUU
MarHMTHOTO TOJISi Ha TOpLE JanKW IITaTUBa C MOMOIIBI0 MOOWUJIBHOTO TeledoHa.
CTpoWTCsl 3aBUCUMOCTh BEIWYMHBl HMHIYKIIMA MArHUTHOTO TIOJS OT  CHUIBI
MPOTEKAIONIEro Yepe3 MpoBoJ Toka. OOCyKIaeTcsi MOJydYeHHbIH rpaduK U SIBICHUE

MAarauTHOI'O THCTCPEC3HCaA.

3anstue 4. U3yuenune padoThbl 3JIEKTPOABUTATES M IUHAMO-MAIIMHBI (YacTh 1)

Jexkyua «InexTpoaBUraTesib M AJeKTporeHepatop». OOCyx)aaeTcs HUCTOPHS
U300PETCHHST  DJICKTPOJBUTATENSI M COBEPIICHCTBOBAHHS €T0  KOHCTPYKIIWU.
OnuceiBaeTCsi BHYTPEHHEE YCTPOMCTBO AJIEKTPOJBUTATENSI U AJIEKTPOreHepaTropa.

Pa30buparoTcst TeopeTHUecKre 3a/1auu 10 JaHHOU TeMe.

3ansTue 5. U3yuenune padoThl JJIEKTPOABUTATES M IUHAMO-MAIIMHBI (YACTh 2)
Ilpakmukym
3aoanue. 1) IlpoBenure cepuro SJKCIIEPUMEHTOB M H3MEPHTE 3aBUCUMOCTD CHUIBI
TOKa, BbIpa0aThIBAEMOM IreHEepaTOPOM, OT BETUYUHBI MOMEHTA CHUJIBI, MPUII0KEHHOTO K

ero Baiy. 2) [IpoBenute ceprto SJKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEITMUUHBI
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HaIpsDKEHMS, TOJAHHOTO Ha JJIEKTPOJABUraTellb, OT YacTOThl €ro BpaICHHUS U
MEXaHUYECKON Harpy3KH €ro Baia.

Obopyoosanue. DIEKTPUYECKUH MOTOPYHK C PEAYKTOPOM, HaOOp TIpy30B,
peocTar, COeIMHUTENbHbBIE TPOBO/IA, Ta00OPATOPHBIN UCTOUYHUK MUTAHUS, MYJIBTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewenus. IIpoBOIATCS OIBITHI 110 U3MEPEHHUIO 3aBUCUMOCTHU
CWJIBl TOKa, BbIpa0ATHIBAEMONl T'€HEPATOPOM, OT BEIUYMHBI MOMEHTA CHIIBI,
OPUIOKEHHOTO K ero Baiy. [IpoBOguTCA OMBIT MO HM3YYEHUIO CBSI3M BEIUYUH
HaIpsSOKEHUsS, MOJAaHHOIO Ha JJIEKTPOJBUTATENb, OT YAaCTOThl €ro BpallleHUs |
MEXaHUYECKON Harpy3KH ero Baja.

Onucanue cxooxcux pabom npaxmuxyma. 1) MexayHapoaHash OJMMIIUAIA TI0
sKcnepuMeHTanbHoil gusuke 2018 r., 3agaua « MOTOpPUHMK C PEAYKTOPOMY, IYHKTHI
NeNe 1-4; 2) MexayHapoHas oduMIIuaga Mo dKcrnepuMeHTanbHou ¢gusuke 2022 r.,

3anaya «Donapby, myHKTH NeNo 1-4.

3ansaTne 6. M3yuyeHue 3aBHCHMMOCTH TMEepUOAA KOJIeOAHWH JIMHEHKH Ha
HMJIMHIPUYECKOI MOBEPXHOCTH OT PAANyCca ee KPUBU3HbI

Ilpakmuxym

3aoanue. Onpenenure XapakTep 3aBUCUMOCTH NEpHOaa KoJIeOaHWM JTUHEHKH,
MOJOKEHHOM Ha IWIMHIAPUYECKYIO TOBEPXHOCTh, OT paauyca KPUBU3HBI ITOU
MOBEPXHOCTH.

Obopyodosanue. Habop NMIMHAPOB Pa3HOro paauyca (Hampumep, pa3iuuHbIe
UIMHAPUYECKUE COCY/IbI), TMHENKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBonutca cepusi NOPsIMBIX H3MEpPEHUN
3aBUCUMOCTH TE€pHoJia KOJIeOaHUW JIMHEWKH, TMOJIOKEHHOW Ha IMWJIMHIPUYECKYIO
MMOBEPXHOCTh, OT PaJNyca KPUBU3HBI 3TON MOBEPXHOCTH. MCHMONB3YIOTCS METOJIbI

JTUHEapHU3aluy 1 TpaMuecKoro aHaim3a SKCIIEPUMEHTAIBHBIX JIAHHBIX.

3anaTue 7. H3yyeHue 3aBHCHMMOCTH AMIUIMTYAbI KOJIeOAHMH NPY:KUHHOIO
MasiTHUKA OT BPEeMEHHU

Ipakmuxkym

3adanue. W3mepbTe 3aBUCHUMOCTh AaMIUIMTYAbl 3aTyXaloLUX KoJeOaHu
NPYKUHHOTO MasiTHUKa OT BpeMmeHH. [IpoBepbTe rumoresy 00 3KCIOHEHIHATbHOM

XapakTepe MOIYyYEHHONU 3aBUCUMOCTH.
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Obopyodosanue. 1lpykuHa OT AMHAMOMeETpa ¢ IpeaesioM udmepenui 1 H, rpy3
Maccoit 150 r, cekyHaomep, IMTAaTUB C JAMKOW U My TOH, THHEHKA.

Kpamkoe onucanue pewenus. ITIpoBOAUTCS OKCHOEPUMEHT II0 IIPSIMOMY
M3MEPEHUIO 3aBUCUMOCTH aMIUIATYJbl 3aTyXalolUX KOJeOaHuW NpYyKUHHOTO
MasTHUKa OT BpeMeHH. Crpoutcs rpaduK HCCICAOBAaHHON 3aBUCHMOCTH B

JIMHCAPU30BAHHOM BH/JIC.

3ansaTue 8. M3MepeHne aKTHBHOIO W PEAKTHBHOIO CONPOTHBJICHUH KATYUIKH
HHIYKTHBHOCTH

Ipakmuxkym

3adanue. Cobepute 3IEKTPUUECKYIO LIEMb U3 MOCIEI0BATEIbHO COEIMHEHHBIX
pe3ucropa M KaTylIKd HWHAYKTUBHOCTH. IIpoBeaute wW3MeEpeHHE 3aBUCUMOCTH
HaIPsDKEHUS HA PE3UCTOPE OT 4acTOTHI IIOJAaBAEMOr0 Ha 3Ty Lenb HanpsbkeHus. [1o
[OJIyYCHHBIM JIAHHBIM OIPEACIINTE AKTUBHOE COINPOTHUBICHHE M PEAKTHUBHOE
CONPOTUBJICHUE KAaTYIIKU UHAYKTUBHOCTH. PaccunTaiiTe MHIYKTUBHOCTh KATYIIKH.

Obopyoosanue. KaTylmika HWHIYKTUBHOCTH, PE3UCTOP C CONPOTUBIICHUEM,
OJIN3KUM K aKTUBHOMY COMNPOTHBIICHUIO KaTYIIKA WHIYKTUBHOCTH, COCTUHUTEIbHBIC
MPOBOJIAa, TEHEPATOp HMU3KOM YacTOThI, OCHMIIIOrpad) WM BOJBTMETP NMEPEMEHHOTO
HaIpsKEHUS.

Kpamkoe onucanue pewenus. CoOHpaeTcsi dJIEKTpUYECKass LENb U3
MOCJIEIOBATEIbHO COEIMHEHHBIX PE3UCTOPa U KaTyIIKH MHAYKTUBHOCTU. Ha 3Ty 1enb
MnojaeTcsl InepeMeHHoe HampspkeHue. [IpoBoauTcss U3MepeHHe 3aBUCUMOCTH
HaIpsOKEHUST Ha PE3UCTOpPE OT 4YacTOThl IMOAABAEMOIO Ha LEMb HaNpsKEHUS
(ammMTya HanpsOKEHUS Ha BCeW Lenu nocTosiHHa). [lo Hu3Kko4acToTHOM obnactu
rpaduka ompenensieTcsi aKTUBHOE COINPOTUBICHHE KATYIIKW WHIYKTUBHOCTH, IIO

BBICOKOYACTOTHOM YaCTH oNpeacCirsICTCA NHAYKTHBHOCTb KaTYIIIKH.

3ansaTue 9. 3syk. Ocuuiiorpamma 3syka. CniekTp 3ByKa

Jlekyus «BBeneHne B dKCNEPUMEHTANIBHYIO aKyCTHKY». BBOASTCS OCHOBHEIC
NOHATUS aKycTUKUA. OOcCyXJIaeTcss MeXaHHKa paclpOCTPAHEHHUS AaKyCTUYECKUX
koneOanuii. BBoaurcs mnoHATHE TOHA U 0o0epToHa. OOCYX)IAIOTCA METOIbI

HCCJICJOBAHUS 3BYKOBBIX CHUT'HAJIOB.
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IHpakmukym

3aoanue. TlpoBenuTe cepui0 SKCHEPUMEHTOB IO 3aMUCH OCHUIUIOTPAMM H
CHEKTPOB TJACHBIX 3BYKOB OJHOM 4acToThl. ONUIINTE OCHOBHBIC OTIMYUSA B
OCIIJIJIOTpaMMax JJisl pa3HbIX IIACHBIX 3BYKOB. OTBEThTE HA BOIPOC, TOCTATOYHO JIH
JUTS OMMCAHUS KaKOTO-TUO0 3BYYaHUS OJHOM JIUIIh CIIEKTPOTPaMMbI?

Obopyodosanue. IlepcoHanbHBI KOMITBIOTEP ¢ MUKPO(DOHOM MM CMapT(OH C
pe1yCTaHOBJICHHBIM IIPOrPAMMHBIM 00ECIIEYECHUEM.

Kpamxoe onucanue pewenus. IlpoBomguTcs cepusi 3KCHEPUMEHTOB 10
MOJIYYEHHIO OCIUJUIONPAMM U CIIEKTPOB TJIACHBIX 3BYKOB OJIHOM 4acTOThI. [IpoBOoaUTCS
CPaBHHUTEIHHBIA U KAYECTBEHHBIN aHAN3 OCIIMIUIOTPAMM U CIIEKTPOB.

Onucanue cxodxceil pabomsl npakmuxkyma: MexayHapoaHas OJIUMIIHUAAA IO
AKCIIEpUMEHTaIbHOUN Pusnke 2017 T., 3a7a49a «AKyCTUYECKHE PE30OHATOPBDY,

gacTth No 1.

3ansartue 10. Crosiune MexaHH4YeCKHUe BOJHbI

Jexkuua «Ctosane MexaHW4decKue BOJHBD. OOCYKIaeTCs MEXaHHKA CTOSIUX
BOJIH B OJHOMEpPHOH cpene. PaccMaTpuBaroTcs TPUMEPHI Pa3IUYHBIX TPAHHUYHBIX
YCIOBHUM.

Ilpakmuxym

3aoanue. Tlopyiite B mpoOUpKy Tak, 4ToObl OHAa Hayana 3By4aTh. [IpoBenuTte
M3MEPEHHE 3aBUCUMOCTH YaCTOTHl OCHOBHOTO TOHA M IEPBOTO 00EPTOHA BO3IYIITHOTO
cTosi0a B MPOOUPKE OT BBICOTHI ATOTO CTOJOA. [ M3MEHEHUs! JIMHBI BO3YIIHOTO
cToJi0a 3anoyHsiTe MpoOUpKy BoJ0M. OnpeenuTe CKOPOCTh 3ByKa B BO3AYXE.

Obopyoosanue. 1lepcoHaTbHBIN KOMIBIOTEP ¢ MUKPO(POHOM UM CMapTHOH C
IIPEIyCTaHOBJICHHBIM ITPOTPaMMHBIM O0eCTiedeHUEM, IPOOKpKa, BOJIA, JIMHCHKA.

Kpamxoe onucanue pewenus. IlpoBoauTcs cepusi SKCHEPUMEHTOB IO
U3MEPCHUIO aKyCTHYECKOTO CIEKTpa 3BY4YaHUS NPOOUPKH, BO3HHUKAIOIIETO IIPH
ByBaHUU B Hee Bo3tyxa. CTpOUTCS TMHEAPU30BAHHBIN IpaUK 3aBHCUMOCTH YaCTOTHI
OCHOBHOT'O TOHA ¥ TIEPBOTO 00EPTOHA OT BBICOTHI BO3AYIITHOTO cT0I0a B ipodupke. 1o
TIOJTYYCHHBIM JJAHHBIM OIPEACIISICTCS CKOPOCTh 3BYKa B BO3AYXE.

Onucanue cxodxceil pabomel npakmuxkyma: MexayHapoaHas OoJdUMIHUaAa I0
IKCTIEpUMEHTaIbHOM pusuke 2017 T., 3a7a4a «AKYCTUUYECKHE PE30HATOPIY,

qyacTh No 2.
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3ansaTue 11. U3mepenne nokasaresisi NpeJOMJICHUS CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onpenenute Mokazareab NPETOMICHHS CTEKISTHHOM MJIACTUHBI.

Obopyoosanue. llpenMerHoe CTEKIO, MUJUIMMETPOBKA, Jla3epHas YKas3Ka,
JUHEHKH, MTATUBBI C JTATKOW U My TOM.

Kpamxkoe onucanue pewsenus. [IpoBoaUTCS cEpUsi SIKCIEPUMEHTOB 10 U3YUYECHUIO
MEpEHANPABJICHHS Jyya CBETA, MMAIAIOMIEr0 Ha OOKOBYIO MOBEPXHOCTh MPEIMETHOTO
CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOIO yrja MajJieHus. Beraucisercs mokazaTenb
MPEJIOMJIEHUS] MaTEpHaJIa MIACTHHBI.

Onucanue cxodxceu pabomel npakxmuxyma: MexayHapoaHas OJUMIIMAA IO
AKCTIEpUMEHTaNIbHOM pusnke 2021 r., 3a0a4a «OTpaxkeHue, IpeJoMIICHHE
U MIPOIyCKaHME», MMyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢ MaKCUMaIbHOW TOYHOCTBIO MTOKA3aTellb MPEIOMIICHUS
Marepuaa Mpu3MBbl.

Obopyoosanue. Ilpusma, nazepHas ykaska, TpaHCIIOPTHUD, IITATUBBI.

Kpamxoe  onucanue pewenus. IlpoBoauTcs ONBIT 1O  HU3MEPEHUIO
MUHUMAJIBHOTO yTJla OTKJIOHEHMS Ja3epHOro Jiyda TPEYroJbHON PaBHOCTOPOHHEM
npu3moi. [lo momyd4eHHOMY 3HAYEHHUIO YIVIA PACCUMTHIBAETCA MOKa3aTesb

IIPEITIOMJICHHS TTPU3MBI.

3ansaTue 12. [los1HOe BHYTPEHHEE OTPAKEHUE

Jexkuua «llpumenenue »>¢dekTa TMOIHOTO0 BHYTPEHHETO OTPAKECHHS B
mmepenusax».  OOcyxmaercs dPQGeKT TMOTHOrO  BHYTPEHHETO  OTpaKEHUS.
OnuchiBalOTCSl MPUEMBI IO HUCIHOJIb30BaHUIO ATOro A(dexkra mnpu MNpPOBEICHUU
ONTHYECKUX U3MEPEHUM.

Ipaxkmuxkym

3aoanue. OnpeaennuTte nokazaTesb NIPEJIOMIIEHUS MaTepraia IpPU3MBbl.

Obopyoosanue. CTEKIsTHHAS IPU3Ma, Jla3epHas yKa3Ka, JTUHEeHKa.

Kpamxkoe onucanue pewenus. IlpoBoauTcs onbIT 1no HabmoaeHuto sddexra
MIOJTHOTO BHYTPEHHETO OTPAXEHUSI CBETA, KOTOPBIM PacHpOCTPAHSIETCS B IMpPU3ME.
N3mepsitoTcss mapameTphl, MOpH  KOTOPBIX Jocturaercsa 3ddext. Beraucnsercs
MOKa3aTelb MPEIOMIICHUS MaTepuaia MpU3MBbl.

Onucanue cxodxceu pabomel npakmuxyma: MexayHapoaHas OJUMIIMAA IO

sKcriepuMeHTanbHou ¢usuke 2021 r., 3ampaya «ducnepcus», myHkT Ne 1 [16].
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3ansatue 13. IlpoBepka ¢opmMyabl TOHKOM JHMH3bI € IOMOIIBID MeETOAA
napajjiakca, NPMMEHEeHHOT0 1Jis1 Onpe/ae eHUs MOJI0KeHUs H300pasKeHust

Ilpakmuxym

3adanue. OmpenenuTe ¢ MaKCHUMaJbHOW TOYHOCTHIO (POKYCHOE PpacCTOSHUE
coOuparoIen JTUH3bI.

Obopyoosanue. Cobuparomiasi TMH3a, ONTAYECKAsl CKaMbsl (JTMO0 MepHas JICHTa
Y KpeTUJICHHUE JJIs1 JIMH3bI), ABE UTJIBI OT IIMPHUIA (CO CTOYECHHBIM OCTPHEM), IIJIACTHIINH,
TOUYEYHBIN NCTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOCyxIaerca U JIEeMOHCTpHUpYyeTCs 3(]Qext
napajuiakca. M3ydeHHBIH S(QQeKT HCMoNb3yeTcs ISl ONPEICIICHUS IOJIO0KEHHUS
M300paKeHHsI UICTOYHUKA CBETa C MaJOM CBETHUMOCTBIO, MOJYYEHHOIO C MOMOILBIO
cobuparoreit TuH3bI. [10 HECKOJIBKUM OIIBITaM PaCCUUTHIBAETCS (POKYCHOE PACCTOSTHUE

JIUH3BbI.

3ansartue 14. U3mepenne GoOKyCHOr0 pacCTOSHUA PaccenBaroIeil JUH3bI

Ilpakmuxkym

3aoanue. Ompenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE paCCTOSTHUE
paccenBaroIIeil JTUH3BI.

Obopyodosanue. PaccenBaroras TMH3a, COOUpArOIIas JMH3a, ONTUYECKAS CKAMbS
(imGo MepHas JICHTa M KPETUICHHsSI TS JIMH3), JJUCT KapTOHA, HOXKHUIIBI, TOYCUHBIH
UCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. OOCYKIAI0OTCS MPUEMBbI U3MEPEHUsT (POKYCHOTO
paccTostHUS  pacceuBaronieil  auH3bL.  [IpoBOAMTCS  OMBIT TO  TOJYYCHHIO
JEHCTBUTEITLHOTO H300paKEHUS B paCCEUBAIOIICH JIMH3E ITyTEM CO3AaHMS C TTOMOIIBIO
cobuparonield JIMH3bI MHUMOTO MCTOYHMKA IS pacceuBarolieid JUH3bL. Takxke
MIPOBOJIUTCS OTIBIT IO HAOJIOICHUIO PACXOISIIETOCS CBETOBOTO ITy4Ka, 00pa30BaHHOTO
CBETOM, M3Ty4YE€HHBIM TOYCYHBIM MCTOYHHKOM M IPOIICIIIUM YepPe3 PacCEHBAIOIIYIO
JUH3Y, Ha KOTOpyH HakieeHa nuadparma. I[lo pesynpratam MOJIYYEHHBIX
AKCIIEPUMEHTOB PAaCCUMTHIBACTCS ONTHYECCKAS CHJIa PACCEHBAIONICH JIMH3BI.

Onucanue cxooicei pabomot npakmuxyma. [8], rmaBa Ne 5, maboparopHnas pabora
Ne 12.

23



3ansaTue 15. OnpenesieHue JIMHBI BOJIHBI JIA3€PHOT0 M3JIyYeHHMsI ¢ MOMOIIBIO
cxembl FOHra

Ipakmukym

3aoanue. llpuaymailTe -HKCIEPUMEHTAIBLHYIO YCTAHOBKY, IO3BOJISIONIYIO
HaOm01aTh HMHTEPPEPEHIUOHHYIO KapTUHY OT CBETOBOIO M3IYyYEHHS Ja3epa.
Onpenenure JIMHY BOJIHBI U3JIYYEHUS JIA3€PHON YKA3KH.

Obopyodosanue. JlazepHas yka3ka, HUTKa, QoJibra, OyJ1aBKH, SKpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMH HUTKOW OylaBKamu
IIPOKAJIBIBAIOTCS JIBa OJIM3KOPACIOJIOKEHHBIX OTBEPCTHUSI B AJIOMUHUEBOW MHUIICBOM
donbre. [lomyueHHble OTBEPCTHS OCBEILAIOTCS JIa3€pHBIM MydykoMm. B mpormiemiem
cBeTe HabmonaeTcs natepdepeHImonHas kapTuna. [1o paccTosiHUIO MeX Ay ToJIocCaMu
MHTEP(PEPEHIITMOHHON KapTUHBI W PACCTOSHUIO MEXIy OTBEPCTUAMH B (Hojbre
paccuuThIBACTCS JJIMHA BOJIHBI CBETA B JJA3€PHOM ITyUKE.

Onucanue cxodicell pabomvl NPAKMUKYMA: 3aKIIFOUUTENIbHBIN 3TaIl
BCEPOCCUMCKON OIMMIUAIBI MKOJIBHUKOB 1o pusuke 2000 r., 11 knacc, 3amaya No 1.

3ansaTue 16. M3ydyeHue crnekTpa cBeTa Pa3JUYHBIX MCTOYHHKOB C MOMOUIbIO
AU pPaKUUOHHON pelIeTKH

Ilpakmuxym

3aoanue. llpugymaiite, cobepuTe U OMUIIUTE SKCIIEPUMEHTAILHYIO YCTAaHOBKY,
MO3BOJISIFOIIYIO ITOJYYUTh ONTHYECKUM CHEKTP W3JIy4YE€HUs CBETA Pa3IuYHbIX
UCTOYHHKOB. [IpoBeaure ucciieoBaHUE CIEKTPOB MPEMIOKEHHBIX BaM MCTOYHHUKOB
CBETA.

Obopyoosanue. JlubpakunonHas pemieTka, GoHaph C JamMrol HaKaJWBaHWUS,
CBETOJIMOAHBIN (hoHAPH, Ta30pa3psaHas JaMIlouKa, SKpaH, Auadparma, MepHas JIeHTa.

Kpamxoe onucanue pewenus. IlpoBoauTcsi cepusi HSKCOEPUMEHTOB IO
HaOJII0JICHUIO ONTHYECKUX CIIEKTPOB U3YyUYCHHS] HCTOYHUKOB CBETA Pa3HOM MPUPOIBI.
[IpoBoauTCS CpaBHUTEIBHBIA U KOJIMYECTBEHHBIN AHAJIA3 3TUX CIIEKTPOB.

Onucanue cxooiceti pabomvl npakmuxkyma. MexayHapoHas OJUMIIMaAa IO

sKcriepuMeHTanbHoi gusnke 2018 r., 3agaua «CrekTpy.

3ansaTue 17. UccieqoBanne 3aBUCHMOCTH HHTEHCUBHOCTH CBEYEHHMS CBETOAHOAA
0T CHJIbI IPOTEKAIIEro Yepe3 Hero ToKa

Ilpakmuxkym

3aodanue. 3MeppTe 3aBUCUMOCTh MHTEHCHUBHOCTU CBEYEHHS CBETOAMOAA OT
CWJIBI IIPOTEKAIOLIEro 4epe3 Hero Toka. Omnpenenure XapakTep HW3MEpPEHHOU

24



Obopyoosanue. CBeToawo, IJIOKCMETp (MW CcMapTPoH C JAATIUKOM
OCBEIIEHHOCTH ), JTJaOOpaTOpHbIN 00K muTaHus (WM aABe Oarapeiiku AA, peoctaT u
MYJTBTUMETP), COSAMHUTETHHBIC TIPOBO/IA.

Kpamkoe onucanue pewenusn. IIpoBOOUTCS HSKCHEPUMEHT 1O MPIMOMY
W3MEPCHHUIO 3aBUCHUMOCTH WHTCHCHUBHOCTH W3JIYyY€HHUS CBETOAMONA OT CHIIBI
npoTeKaroniero 4epe3 Hero Toka. CTpouTcs rpaduk MOTYYEHHON 3aBUCUMOCTH.

Ol'[peI[eJISICTC}I XapaKTCP 3aBUCUMOCTH.

3ansaTue 18. HaGiaonenune n3d0upareibHOCTH BHyTpeHHero (poto3gdexra K 1IuHe
BOJIHBI CBETa

Ipakmuxkym

3aoanue. Y CTaHOBUTE JIBa CBETOAMOIA APYT HATPOTUB pyra. 3yunre sBieHue
BO3HUKHOBEHHUSI (OTOTOKA B OCBEIIaeMOM cBeToauoze. [l 3Toro wusMephTe
3aBUCUMOCTh CHJIBI (DOTOTOKA OT HANPSDKEHUS] HA CBETOAMO/IE, BHIMOJIHSIONIEM POJIb
ncTouHuka cBera. [loBTOpuTE OMNBIT, MPUMEHSSI B KA4€CTBE MCTOYHUKOB CBETa
CBETOAMO/IbI, JAIOUIME CBET C Pa3HbIMU JUIMHAMHU BOJH. Onpenenure ycloBusd, MPU
KOTOPBIX B OCBEIIAEMOM CBETOAMO/IC BOZHUKAET (POTOTOK.

Obopyodosanue. Tpu mapbl CBETOJIUOA0B Pa3HbIX IIBETOB (KpacHbIC, 3€JICHbIC U
CUHHUE), OJIOK TUTAHUS CBETOANO01a-OCBETUTENS, MYJIBTUMETP.

Kpamxoe onucanue pewenus. JIBa CBETOAMOAA YCTAHABIMBAIOTCS HANPOTUB
apyr apyra. UYepe3 OIMH CBETOAMOJ MPOMYCKAETCA TOK OT HMCTOYHUKA IHUTAHUS.
N3yuaercss  saBieHUE BO3HUKHOBEHHMS (OTOTOKA BO BTOPOM  CBETOAMOJIEC.
OGHapyxuBaetcsi, 4To (OTOTOK BO BTOPOM CBETOJMOJEC BO3HUKAET TOJILKO MpHU
OCBEIIEHNUH €r0 CBETOJAUOJOM C JUIMHOW BOJIHBI, MEHBIIIEH WA PABHOW JJIMHE BOJIHBI,
Ha KOTOPYIO PACCUMTAH OCBEIIAEMbI CBETOIUO/I.

Onucanue cxodxceu pabomel npakxmuxyma: MexayHapoAHas OJUMIIMAA IO

skcnepumeHTaabHo pusuke 2020 r., 3a1aya «Onromnapa» [17].
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MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOYHOM
AEATEJBHOCTHU «OCHOBbI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKHUHA ITPOPUJTb)»

JIMYHOCTHBLIE PE3YJIBTATDBI

B cghepe epasicoanckozo socnumanusi:

TOTOBHOCTh BE€CTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECax TIPaKJaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpPraHU3alINHY;

yMEHHUE B3aUMOJIEUCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uX QYHKIIUSMU U HA3HAYCHUEM.

B cghepe nampuomuuecxkoeo 6ocnumanus:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JTOCTHXKCHHIM
POCCUNCKHUX YUEHBIX B 00JIACTH (PU3UKUA U TEXHUKHU.

B cghepe oyxoeno-npascmeennozo eocnumanusi:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYaIlMI0O W NPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHEHTHPYSICh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJEC B
NEATEeIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

B cghepe scmemuueckoeo socnumanusi:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETHUKY HAYYHOI'O TBOPYECTBA,
IpHUCYIIEro (GU3NIECKO HayKe.

B cghepe mpyoosoco socnumanusi:

HMHTEpEC K pa3inuHbIM chepam npodeccunoHaaIbHON AeSITEILHOCTH, B TOM UHCIIe
CBSI3aHHBIM C (PU3UKOM M TEXHUKOHN, yMEHUE COBEPIIIaTh OCO3HAHHBINM BHIOOP OymyIieit
podeCCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMUIO W CaMOOOpPa30BaHMIO B 00JacCTH
(GU3MKY HA IPOTSHKEHUN BCEH KU3HH.

B cghepe sxonocuueckozo eocnumanusi:

c(OPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYphl, OCO3HAaHHWE TJI00aTBEHOTO
XapakTepa IKOJOTHUECKUX TTPOoOIeM;

IJTAHUPOBAHKUE U OCYLIECTBJIIEHUE ACHUCTBUU B OKPYXKAIOLIECH CpeAe Ha OCHOBE
3HAHMS LEJIeW YCTOMYUBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacCUIMPEHUE ONbITA IEATEIbHOCTH IKOJIOTMYECKOM HAMPABIEHHOCTH HAa OCHOBE

MMEIOIIMXCS 3HAHUM T10 (1)I/IBI/IKC.
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B cgepe yennocmu nayunozo nosnanus:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS (PU3NUECKON HAYKH;

OCO3HaHHE IEHHOCTH HAYYHOU JIESITENIbHOCTH, TOTOBHOCTH B IMPOLIECCE N3YUCHHUS
GU3UKKM  OCYHIECTBJISTh  MPOEKTHYIO W HMCCIENOBATEIbCKYIO  JEATEIbHOCTD
VHIUBHUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATHI
ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeliCTBUS:

ba3oBble jjornuecKkue 1eicTBUA:

CaMOCTOATENbHO  (GOPMYJIMPOBaTh M aKTyaJlM3UpOBATH  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENU JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M IMTPOTUBOPEYHS B pACCMATPUBAEMBIX (PU3NYECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IUIAH PEUICHUS NPOOJIEMbl C YYETOM aHajan3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B ACATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKU IOCIIEICTBUM ACATEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH padOTY B YCIOBUSIX PEAIbHOTO, BUPTYaAJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBUS;

pa3BUBAaTh KPCATUBHOC MBIIIJICHHUC ITPHU PCIICHUHN JKU3HCHHBIX HpO6HCM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BJa/eTh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU NOHATUAMU U METOJaMH
duznyecKoil HayKu;

BJIa/IeTh HABBIKAMH y4€OHO-HUCCIIEIOBATENLCKON M MMPOCKTHON NEATEIHLHOCTH B
o0nacTu (PU3MKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSATEIbHOMY MOHMCKY
METOJIOB peIIeHUS 3a7ad (U3NYECKOTO COJEpKaHus, MPUMEHEHUIO Pa3InIHBIX
METOJIOB MO3HAHUS;

BJIQJIETh BUJAMH JEATEIBHOCTH [0 TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALNU, TPe0oOpPa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyAlHSIX,
B TOM YHCJIE TIPH CO3/IaHUU YIE€OHBIX MMPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH  [TPUYMHHO-CIICAICTBEHHBIE CBS3M M aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs], HAXOJAUTh ApryMEHTHI JUIsl 10KAa3aTEIbCTBA CBOUX

YTBEPKJICHUM, 3a]1aBaTh MAPaMETPhl U KPUTEPUU PEILICHUS;
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aHAJIM3UPOBATh MOJYUYECHHBIE B X0OJI€ PEIICHMS 3aJa4H PE3YIbTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTb U (OpPMYyIUpOBaTh COOCTBEHHbIE 3aJadyd B 0Opa30BaTEIbHOM
NEeSTEeIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTh 3HAHWS 1O (U3MKe B MPAKTHUECKYIO 001acTh
AKU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OpPUrMHAIbHBIE MOAXObI U PELICHHUS;

CTaBHUTDb HpO6HCMBI " 3a1a491, JOIIYCKAIOIIUC aJIbTCPHATUBHBIC PCIICHHA.

Pabora ¢ nndopmanueii:

BJIQJICTh HABBIKAMH TIOJMyYeHHsS] WHGOpMAUK (U3HUIECKOTO COJICpKAHUSI W3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJILHO OCYIIECTBJISATh IIOUCK, aHaJM3,
CUCTEMATH3AlMI0 U MHTEpIpeTanuio MHGOPMAIMK Pa3IUYHbIX BUIOB U (HopM
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

HCITOJTB30BaTh CPECTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA
B pEUICHUU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AIMOHHBIX 33134 C
coOnofeHueM TpeOOBaHUN HSProHOMHUKU, TEXHUKU O€30MaCHOCTH, TUTHUEHHI,
pecypcocOepeKeHrs, TPAaBOBBIX M ITHYCCKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0e30I1aCHOCTH;

CO37aBaTh TEKCTHI (PU3HUECKOTO COACP)KAHUS B PA3IMIHBIX (hOpMATaX C YIETOM
Ha3HaueHUs WHOOPMAIIMU U 1EJIECBOM ayJauTOpUHU, BbIOMpas ONTUMAIbHYIO (hopmy

IMpCACTABJICHUS U BU3YyAJIU3allNH.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE eHCTBUS:

OCYIIECTBIIATH OOIIICHHE BO BHEYPOUHOM JCATCIIBHOCTH,

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYaIlMi U CMATYATh KOH(IMKTHL,

pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PCHHUS C HCIIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HWCIIOJIB30BAaTh IMPEUMYIIECTBA KOMAHIHONH W WHIWBHIYaJbHOM
paboTHI;

BBEIOMpATh TEMATHKy M METOJBl COBMECTHBIX JICHCTBUH C ydYETOM OOIIMX

HHTCPCCOB U BO3MOXXHOCTEH KaXXa01ro 4jicHa KOJIJICKTHBA,

28



MpUHUMATh  [eJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS TIO €€ JOCTIKEHHUIO: COCTaBJIATH IUIaH JCHCTBUM,
pacupenensiTb podM C Y4YETOM MHEHUM YYAaCTHUKOB, OOCYXIaTh pE3yibTaThl
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIAJla M KaKJIOTO YYaCTHUKA KOMaH[IbI B OOIITHit
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBBIE TPOEKTHI, OIEHUBATh UAEU C TMO3ULIUU HOBU3HBI,
OpUTHHATBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETUYECKOE TOBEJICHHE B  Pa3JIMYHBIX

CUTyalusx, IpoABJIATh TBOPUYCCTBO U Boo6pa>1<eHHe, OBITH HWHHUITUAaTUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUS:

Camoopranusanus:

CaMOCTOSITENIBHO OCYUIECTBJIATh IO3HABATEJIBbHYIO JESITEIBHOCTh B 00JacTU
(bU3HKH, BBISBISATH IPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSTENIbHO COCTABJISATH IJIaH PEUICHUS pACUETHBIX M KaUeCTBEHHBIX 3a/1a4,
IUIaH BBIMIOJTHEHUS TPAKTUYECKOM pPabOThl € YYEeTOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHUI;

JienaTh OCO3HAHHBIM BBHIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH IPUOOPETCHHBIN OTIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U TIPOSBIICHUIO SPYAUIIMU B 00JIaCTH (HU3HKH,

MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH NHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsiIM, BHOCHUTb KOPPEKTUBBI B JIE€SATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB LETISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIILHOM pe(IeKCHH KaK OCO3HAHMS COBEPIIACMbBIX
JEUCTBUM U MBICIIATENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

WCIIOJIh30BaTh MPUEMbl pehICKCUM IS OLCHKH CUTYyallid, BHIOOpa BEPHOTO
pelieHus;

yMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEHICHHUS MO UX
CHIDKCHUIO;
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IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYTMX IpU AaHAINA3E PE3yJIbTATOB
NEATEIIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U AapryMEHTHl JPYIHX IIPM aHalU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

HPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oGydaroniuiicst Hay4uTCs:

MMOHUMAaTh 3HAYEHUE ONMUCATEIBHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHON U
IPOrHOCTHUYECKON (PYHKIMM pU3NUEeCKON TEOPUU - MEXaHUKHU, MOJIEKYJIPHON (PU3UKU
U TEPMOJIMHAMHUKH, POib (PU3HUYECKOW TEOpHUH B (POPMHUPOBAHUU IPEACTABICHUI O
(puznyecKoil KapTuHE MUPA;

pa3nanyaTh YCJIOBHSI MPUMEHUMOCTH M3YUEHHBIX MoJielel (pu3nueckux Ten u
MPOIIECCOB (SIBJIICHUI);

pa3nuuaTh ycloBUsA  (TpaHMLbI, 0O0JacTH) NPUMEHUMOCTH HM3yYEHHBIX
(pU3HUECKUX 3aKOHOB, IOHUMATh BCEOOIIMIA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTD HCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBaTh M OOBSICHATh MEXAaHWYECKHE, TEIUIOBbIE, DJIEKTPUUYECKHE
MpOLIECChl M SIBJICHUSA, MCIOJb3ys OCHOBHBIE TOJIOKEHHMSI W 3aKOHbl MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU, MOJIEKYJSIpHON (DU3MKKM U TEpMOAUHAMUKH,
ANEKTPOJIUHAMUKH;

aHAJIM3UPOBaTh U OOBACHATH (PU3NYECKUE SIBJICHUS, HUCIOJb3ys OCHOBHBIC
MOJIOKEHUS U (PU3UUECKUE 3aKOHBI;

ONMKCHIBATh (PU3UYECKHE TMPOLECChl U SBJICHHS, HCIOIb3YS HEOOXOANMbIE
BEJINYUHBL;

O0OBACHITH OCOOCHHOCTU MPOTEKAHUS U3yYaeMbIX (PU3MUECKUX SBICHHUIA;

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKOM BETUUYMHBI OT
IpPYrol C HCMOJIb30BAHUEM TNPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBAThH
YCTAaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYEHHON 3aBUCUMOCTU (U3HYECKUX
BEJIMYMH B BUJE IPAPHUKOB C yU€TOM a0COJIIOTHBIX MOTPEIIHOCTEN U3MEpPEHUH, 1enaTh
BBIBOJIbI IO pe3yJIbTaTaM MCCIEeI0BaHNUS;

MPOBOANTH KOCBEHHbIE U3MEPEHUS (U3UUYECKUX BEITUYMH, MIPU 3TOM BBIOMPATh
ONTUMAJbHBIA METOJ W3MEPEHHUs, OLEHUBaTh aOCOIIOTHBIE U OTHOCHUTEJIbHBIE

MMOTPCITHOCTH IPAMBIX 1 KOCBCHHBIX HBMGPCHHﬁ;
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IIPOBOJIUTH OMBITHI IO MPOBEPKE NPEMJIOKEHHOM TMIOTE3bl: IJIAHUPOBATH
SKCIIEPUMEHT,  cOoOMpaThb  JKCIEPUMEHTAIbHYK)  YCTAaHOBKY, AaHAJIU3UPOBATh
MOJIyYeHHBIE PE3YNIbTAThI U AEJIaTh BHIBOJ O CTATyCE MPEII0KEHHON TUIIOTE3bI;

coOnrofaTh mpaBwiia 0€30MacCHOrO TpyAa IMpH IPOBEIECHUU HCCIETOBAHUMN B
pamMKax MpakTUKyMa U y4yeOHO-UCCIIE0BATENbCKOM AESITEIBHOCTH C UCIIOIB30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U JTa0OpaTOPHOTO 0OOPYIOBAHMS,

pelaTh pacyeTHbIE 337auu C SIBHO 33JJaHHOW M HESIBHO 3aJlaHHOM (pru3nueckoin
MOJIETIbIO: Ha OCHOBAaHWM AaHalnM3a YCJIOBHUS OOOCHOBBIBATH BBHIOOpP (U3UUYECKOM
MOJIENH, OTBEYawIleld TpeOoBaHUSAM 3a7aud, IPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W MOCTyJaThl (U3NYECKUX TEOpUH TPU  HCIOJIB30BAHUU
MaTeMaTUYECKUX METOJIOB pEelIeHUs 3aJad, MPOBOAUTH PAcCyeTbl HAa OCHOBAHHHU
UMEIOINXCSA JaHHBIX, AHAJIW3UPOBATH pE3ylbTaTbl U KOPPEKTUPOBATH METOJBI
pELIeHUs C YYETOM MOJTYYEHHBIX PE3YNbTATOB;

pelaTth KayecTBEHHbIE 3ajaud, TpeOyrollne NPUMEHEHUsl 3HaHUN U3 pa3HbIX
pa3nenoB Kypca (UM3MKH, a TakK€ HHTErpald 3HAHUW W3 JAPYTrUX HIpeIMEeTOB
€CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYXIACHHUM C
OTIOPOM Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUSI OCHOBHBIX IPHUHIIUIIOB
paboThI U3MEPUTEITHHBIX TPUOOPOB;

aHAJIM3MPOBaTh M OLIEHUBATh TMOCIEACTBUS OBITOBOM M MPOM3BOJICTBEHHOU
NEeSATEIbHOCTH YENIOBEKa, CBSA3aHHOW C (DU3MYECKMMHU MPOLEcCaMU, C MO3ULUN
JKOJIOTUYECKOMN 0€e30MacHOCTH, IpeICTaBICHUN 0 palMOHAIBHOM
MPUPOJONOIb30BAHUM, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUM HAYKH H
TEXHOJIOTHH JIS JATBHEHIIIETO Pa3BUTHS YEJI0BEUECKOro 00OIIeCTBa;

MPUMEHATh pPa3iIMYHble CHocoObl pPadoThl ¢ uHGpoOpMalmel (U3NIECKOro
coJiepKaHUs C MCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, Mpu
TOM HCIOJB30BaTh COBPEMEHHbIE WH(GOPMALMOHHBIE TEXHOJOTUU Jisi TIOUCKA,
nepepabOTKM W TMPEIbsBICHUA Y4YeOHOH M HAyYHO-NOMYJISIpHOM WH(pOpMaInH,
CTPYKTYpUPOBAHUSA W HMHTEPHpPETAlUMU HHPOPMAIUH, IMOJYYEHHONH M3 Pa3IUUHbIX
MCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyI0 HH()OPMAIUIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HaHUM, TaK M Ha OCHOBE aHallM3a
MCTOYHMKA MHHOPMAIIHH;

OPOSBIISITH OPraHU3AI[MOHHBIE U TO3HABaTEIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
NpUOOpPETEHUs] HOBBIX 3HAHUN B MPOLECCE BBIMOIHEHUS MPOCKTHBIX M Yy4eOHO-

HCCIIEIOBATENIbCKUX padoT;
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paboTaTh B rpyMIE C UCIIOJHEHUEM PA3IMYHBIX COIUANBHBIX POJICH;
MPOSBIATh MOTHBAIMIO K Oynaymied mpodeccuoHaIbHON AEATeTbHOCTH II0

CHEIUATBLHOCTIM (DU3UKO-TEXHUIECKOTO TTPOPIIIS.

K xonny 11 knacca oGydaroniuiicst HAy4uTCs:

NOHUMAaTh POJb (PU3UKH B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COLIMATILHON U
ATHYECKON c(epax NesATeabHOCTH YelIOBEKa, POJib U MECTO (DM3HKU B COBPEMEHHOMU
HAYYHOW KapTUHE MHUpPa, 3HAYEHUE OIUCATEIBHOW, CHCTEMATU3UPYIOLIEH,
OOBACHUTENFHON W TPOTHOCTHYECKOW (PYHKIUH (U3UYECKON TEopuHu, POJb
¢dusnueckoil Teopuu B GOpMUPOBAHUH TIPEICTABICHUN O (PU3NUECKON KapTUHE MUPA,
MECTO (PU3NYECKON KapTUHBI MUPa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHOHAYUHBIX
IPENCTABICHUN O IPUPOJIE;

pasznuyaTh YCJIOBUS MPUMEHUMOCTH H3YYEHHBIX MOJENEH (PU3HUECKUX TEN U
MPOIIECCOB (SIBJIICHUI);

paznuuath yciIoBUS (TpaHUIbl, OO0JacTH) NTPUMEHUMOCTH H3YYEHHBIX
(bu3HUEeCKMX 3aKOHOB, MOHUMATH BCEOOIINA XapakTep QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPOMATHUTHBIC, KBAaHTOBBIC MPOIECCHl U
SIBJICHUS1, UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI SJIEKTPOJUHAMUKNA U KBAHTOBOM
bu3uKy;

OMKCHIBATH U3yUYEHHbIE (PU3UUECKUE TIPOLIECCHI U SIBJICHHUS;

OOBACHATH OCOOCHHOCTH MPOTEKAHUS U3YUEHHBIX (DU3NUECKUX SIBJICHUM;

OPOBOJUTH  MCCIEAOBAHWE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIMYUMH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYUPOBATh YCTAHOBKY,
¢buKCHpOBaTh PE3yNbTAThl MOJYYEHHON 3aBHCHUMOCTH (DU3UYECKUX BEIMYUH B BUJE
rpa@uKoB C y4yeToM aOCOIIOTHBIX MOTPEIIHOCTEW H3MEpPEHUM, NeJaTh BBIBOJIBI IO
pe3yibTaTam HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIIMYUH, NPU 3TOM BHIOUPATh
ONTUMAJIBHBIA METOJ] H3MEPEHHs, OIICHMUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX HU3MEPEHHUIA;

MPOBOAUTH OMBITHl MO MPOBEPKE NPEMIOKEHHON THUIOTE3bl: IUIAaHUPOBATH
AKCIIEPUMEHT,  COOMpAaTh  AKCHEPUMEHTAIbHYIO  YCTAaHOBKY,  aHaJIM3UPOBATH

IMOJIYYCHHBIC PC3YyJIbTAThI U ACJIATh BBIBOA O CTATYyCC HpCI[JIO)KGHHOﬁ THUIIOTC3bI,
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coOmroath mpaBmia 0€30MacHOro TpyAa MPH MPOBEACHUU HMCCIEIOBAHUN B
pamMKax MpakTUKyMa U y4yeOHO-UCCIIEI0BATENbCKOM AESITEIBHOCTH C UCIIOJIb30BaHUEM
MU3MEPUTENBHBIX YCTPOUCTB U JIA0OPAaTOPHOI0 000pyAOBAHUS;

peraTh pacyeTHBIC 3a/1aud C SBHO 3aJJaHHON M HESIBHO 3aJaHHOW (pu3mdecKoit
MOJEJIBIO;

pelarh KauyecTBEHHbIE 3aJauM, TpeOyroIue MPUMEHEHMsI 3HAHUM M3 pa3HbIX
pa3nenoB Kypca (DUM3MKH, a TakKK€ HHTETpalMd 3HAHUM W3 JAPYTUX HIpeIMETOB
€CTECTBEHHO-HAYYHOI'0 I[MKJIA: BBICTPAMBATH JIOTHUECKYIO LIEMIOYKY PACCYXKIEHUH C
ONOPO HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUUECKNE 3HAHUSA U1 OOBSICHEHUS! OCHOBHBIX IMPHUHLUIIOB
paboThl U3MEPUTENIBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OLIEHUBATh IOCIEJACTBUSA OBITOBOW W MPOU3BOJACTBEHHOU
NEATEIbHOCTH YEJIOBEKa, CBSA3aHHOW C (DU3MYECKMMHU MPOLECCaMHU, C MO3UIUI
JKOJIOTUYECKON 0€30MacHOCTH, IIPEICTaBICHUN 0 palMOHAIBHOM
IPUPOAOIIONB30BaHNN, & TAKXKE PAa3yMHOM HCIIOJIIB30BAaHUU JOCTH)KEHHM HAYKH H
TEXHOJIOTUH /ISl JAIbHEHIIIErO Pa3BUTHS YETIOBEUECKOro 0OIeCTBRa;

MPUMEHATh pPa3jM4Hble CHOCOO0Bl PadoThl ¢ uH(pOpManued (U3NYIECKOro
COJIEp’KaHusl C UCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, MIPU
TOM HCIOJIb30BaTh COBPEMEHHBbIE HH(OPMALMOHHBIE TEXHOJIOTUU MJi1 TOMCKa,
nepepabOTKU W TPEabABICHHUS YYeOHOW W HAy4dyHO-TIOMYJSIpHOW HH(OpManuu,
CTPYKTYPUPOBAHMSI M HMHTEpIpETaluyd HHPOPMALMH, MOTYYEHHON M3 pa3IMYHBIX
MUCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJTy4aeMyto HH(OPMALIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHUM, TaK M Ha OCHOBE aHAJIM3a
MCTOYHHUKA MH(POPMALINH;

MPOSIBJISITh OPraHU3ALMOHHBIE U MO3HABATENIbHBIE YMEHHSI CAMOCTOSTEIBHOTO
OpUOOPETeHUs] HOBBIX 3HAHUN B MPOIECCE BBIMOJHEHHUS MPOEKTHBIX W y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B IpyIIE C UCIIOJHEHUEM PA3JINYHBIX COLUAIBHBIX POJIeH;

OpOSBIISITH MOTHBALMI0O K Oyaymied npopecCHOHaIbHOW NEATENbHOCTH IO

CIEIHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.
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TEMATHUYECKOE IINTAHUPOBAHHME

10 KJIACC
HaumenoBanue
KonuuecTBo XapakTepucTHKa JAesITEeIbHOCTH
Ne ni/m |pazaenoB u Tem yueOHOro IIporpaMMHOE COfiepKaHUe
JacoB 00yYarOIIMXCs
npeaMeTa
Paznen 1. Mexanuka
1.1 [[lorpemHOCTH B 2 OKCTEPUMEHT U TEOPHs B IIPOIECCE

PKCIIEPUMEHTE (JICKIIHS)

Mo3HaHus npupoabl. HaGmronenue u
DKCIIEPUMEHT B (PU3UKE.

Crnioco0bl nu3mMepeHus pu3ndecKux
BEJTMYMH (aHAJIOTOBbIE U IIU(PPOBHIE
W3MEpUTENbHBIE PUOOPHI,
KOMITBIOTEPHBIC TATYNKOBBIC
CUCTEMBI).

[TorpemHocT! U3MEPEHUN
buszndeckux BeqnunH (abcomtoTHas
U OTHOCUTEJIbHAS).

['nmore3a. PU3NUECKUN 3aKOH,

r'paHUObI €TO IPUMCHUMOCTH

Onepuposams nonsimusimu. HaOIIOICHUE,
DKCIICPUMEHT, THITOTE3a, TCOPHS,
busnyeckas BeIuunHa, PU3NICCKUN
3aKOH, U3MEPUTEIBHBINA TPHOOP,
U3MEpEeHHE, pe3yIbTaT H3MEPEHHUS, IIeHa
NeJICHUS TIIKAJTBI TIPUOO0pa, MOTPEITHOCTh
n3Mmepenus. Ilpusooums npumepol
HAOJTIO/ICHUS, SKCIICPUMEHTA, THITIOTE3bI,
TEOpUH, PU3NICCKUX BEITMUNH,
(bu3HYECKUX 3aKOHOB, U3MEPHUTEIILHBIX
npuoopoB. Onpedensime NeHY ETICHUS
[ITKAJIBI TPUOOpa, a0COTIOTHYIO
MOTPEIIHOCTD MPSIMOTO U3MEPEHUSI.

3namob GopMyITBI 1J1s OTICHKU

34




OTHOCHUTEIBHOU MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHMS, IPABUIIA
OKpYTJIEHUS a0COJIIOTHBIX MOTPEIIHOCTEMH,
BBIPAKEHNE OTHOCUTEIBHBIX

[TOIPEIIHOCTEN B IIPOLIEHTAaX

1.2

OreHka morpentHocTei
MPSIMBIX ¥ KOCBEHHBIX
N3MEPEHUN
(camocTosiTeIbHAS

pabora)

Ornpenenenue NorpenHocTen
MPSAMBIX U3MEPECHH 10 33]JaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[IpueMbl OIIEHKH MOTPEIIHOCTEN

KOCBCHHBIX H3M€p€HHI>i

Onepuposams nonamusamu.: aOCOIOTHAS
MOTPEUIHOCTD U3MEPEHMS], OTHOCUTEIIbHAS
[OTPEUIHOCTh U3MEPEHMUS.

[ Ipueooums npumepsl NPIMBIX U
KOCBEHHBIX NU3MEPEHHUM.

Onpeodenams NOTPEIIHOCTH MPSIMBIX
M3MEpPECHU M.

Hcnonb306ams METOJ TPAHHULL ISl OLIEHKU
a0COJIIOTHOM MOTPENIHOCTH IPSIMOTO
W3MEpPEHHUs], MPaBUJIa OKPYTJICHHUS
aOCOJIIOTHBIX MOTPEIIHOCTEH, (popMyITbI
ISl OLIEHKU OTHOCUTEIIBHOM
MOTPELTHOCTH KOCBEHHOTO U3MEPEHUS.

Ymemwb okpyriasTh aOCOMIOTHBIC
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MOTPEIIHOCTH, BBIPAXKATh OTHOCUTEILHBIE
MOrPEIIHOCTH B MPOLICHTAaX.
Pewambo 3a1a4m Ha OLICHKY

OTHOCHUTCIIBHBIX HOFpE?IHHOCTeﬁ

131

Y CpeaHEHUE U3MEPEHU.
Ciry4daitHasl MOrpenHoCTb

(mpaKkTUKyM)

[TprOopHbIE MOTPEIIHOCTH,
ClIydaiiHbI€ U CUCTEMAaTHUECKHE

[MOI'PCITHOCTHU

Onepuposams nonsamusAmMu: IpUOOpHas
[MOrPENIHOCTD, CIIy4aiHasi MOrPEIIHOCTb,
CHUCTEMAaTHYECKas ITOIrPEMIHOCTD, CPEIHEE
3HaueHue. [Ipueooums npumepol
MpUOOPHOM, ClTydyailHON 1
CUCTEMATHYECKOW MOTPEIIHOCTH.
Onpeodensimeb SKCIEPUMEHTAIIBHO HA0OP
3HaUYCHUN (PU3NYECKOMN BEITMYUHBI TIPU
[MPOBEICHUN HECKOJIBKUX HE3aBUCHUMBIX
M3MEpPECHU M.

Ucnonvzosams GOpMyIbL 1JIsl CPETHETO
apu(pMETUIECKOTO HECKOIBKUX YUCET,
17151 OLIEHKHU a0COJTIOTHOM MOTPEIIHOCTH
3HauYCHUS (PU3NYECKON BEITUYHHEI,
OLICHEHHOTI'O KaK CpeJHee

apudmMeTHIecKoe Habopa ee 3HaYCHUM.
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Oyenusams 3HAYEHUE U3MEPSIEMON
(bu3nueCcKoil BEIMYMHBI KaK CpEHEE
apu(meTrnyeckoe Habopa ee 3HaUCHUll,
MOJIyYEHHBIX IPH MPOBEACHUU
HECKOJbKHX HE3aBUCUMBIX U3MEPEHMIA,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
[OTPEIIHOCTh 3HAYEHUS 3TON PU3NYECKOU
BEJIMYMHBI.

Ycemanasnueams 63aumocesasu Mexny
OLICHKOU 3HaYeHUs (PU3UYECKOM
BEJINYMHBI, OTIPEIEIIIEMON 110
pE3yNbTaTaM HECKOJIBKUX HE3aBUCHUMBIX
M3MEpPEHUI, U CpeTHUM apu(PMETUIECKUM

HECKOJIBKHUX YHCCII

1.3.2

Kunematnueckue
W3MEPEHUS JATbHOCTH
MOJIETa, pacyeT
HAa4aJIbHOU CKOPOCTH

(MpaKkTUKyM)

[lepemenieHue, CKOPOCTh U
YCKOPEHUE MaTepHUaJIbHOM TOYKH, UX
MPOEKIIMU HA OCH CUCTEMBI
koopauHat. CloKeHue
MEPEMEIIEHUI U CIIOKEHUE
cKopocTe. JIBrKkeHue Tena,
OpOILIEHHOTO MO YTJIOM K

FOPU30HTY. 3ABUCUMOCTD

Onepuposams NOHAMUAMU. CKOPOCTD,
YCKOpEeHHE, CBOOOIHOE TTaIcHHE,
JTAILHOCTH I10JIETA, A0COJIFOTHAS
MOTPENTHOCTh U3MEPEHHMS], OTHOCUTEIIbHAS
MOTPEITHOCTh U3MEPECHHUSI.

[ Ipusooums npumepsvl CBOOOTHOTO

MMaJACHWA TCJ ITPHU PA3JIMIHBIX
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KOOpAHWHAT, CKOPOCTH U YCKOPCHUA

MaTepHaHBHOfI TOYKH OT BPCMCHHA

3HAYCHUSAX HAYaJIbHON CKOPOCTH, IPH
Pa3HBIX yriax MEXIy HauaJIbHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTky,
KHHeMaTH4eckue (opMyJibl,
OMMCHIBAIOIINE ABUKEHUE TEIIA,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH JIaJbHOCTH TOJIETa Tea,
OpOIIIEHHOTO TOPU30HTAIILHO, OT €r0
HA4YAJIbHOM CKOPOCTH.

Hccneoosams 3aBUCUMOCTD JANbHOCTH
moJsieTa Tena, OpOIICHHOTO
TOPU30HTAJIBLHO, OT €r0 HA4aJIbHOMN
CKOPOCTHU U UHMEPNPEMUPOBAmMs
MOJTy4YEHHbIC PE3YJIbTATHI.

Pewams 3a1a4y Ha ONpPEEICHUE 110
HKCIIEPUMEHTAILHBIM JIAHHBIM HAYaJIbHOU
CKOPOCTH Teja, OPOIIEHHOTO
rOpU30HTaNBEHO. Onpedensims
a0COJIIOTHYIO U OTHOCUTEIBHYIO

MOTPEIIHOCTh
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HadyaJbHOU CKOpOCTH TCJIA, 6pOIIICHHOI‘O

rOPU30HTAIBHO

1.4

[IpocTenmme
FCOMETPUYECKUE
N3MEPEHHUS
(camocTosATEIbHAS

paboTa)

MeTtoasl 1 IpUEMBI IIPOBEICHUA
MPSMBIX U KOCBEHHBIX H3MEPEHUU
reOMETPUYECKUX BEINYHH (IJINHA,

YTOJ1, TIOIA b, 00BEM)

Onepuposambs nousamusamu. aOCOIIOTHAS
MOTPEIIHOCTh U3MEPEHUS, OTHOCUTEIbHAS
[OTPEIIHOCTh U3MEPEHUSI.

3nams METOBI U IPUEMBI ITPOBEICHUS
MPSIMBIX U3MEPEHUN TE€OMETPUUIECKUX
BEJIMYNH.

IIpumenamob HOPMYIBI IS OTIPEACTICHUS
aOCOJIFOTHBIX U OLIEHKH OTHOCUTENbHBIX
[MOrPELIHOCTEN.

Pewiams 3aa4y Ha ONpPEEICHHUE
rIomaan Gurypsl 1 00bema Tesna 1o
AKCIIEPUMEHTAIBFHO U3MEPEHHBIM
3HAYCHUSIM JIJTUH.

Onpeoename 3HaYE€HUSI OTHOCUTEIBbHBIX

MMOTPEIIHOCTEN B IPOLIEHTAX

1.5

['pacduxu
DKCIIEPUMEHTAIbHBIX

3aBUCUMOCTEMN.

['padprueckoe npeacTaBieHUE

3aBUCUMOCTEN (PM3NUECKUX BETUIHH

pyT OT npyra. JInnennas

Onepuposams nonsimusimu. rpapuk
3aBHCHMOCTH OJTHOM (DH3UUECKOM

BEJIMYMHBI OT IPYrOM, TUHEWHAS
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['paduueckas o6paboTka

NTaHHBIX (JICKIKS)

3aBUCUMOCTE. Y TJIOBOU
K03 GUITUEHT U CBOOOAHOE

cllaraeMoe JIMHEMHOM 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOU KOX(POUIIUEHT U
CBOOOJHOE cllaraeMoe JIMHEHHON
3aBUCUMOCTH, allMpPOKCUMAIIHS,
WHTEPHOJISALNSA, SKCTPATIOJISALINSL.

3Hamb TipaBUiia IOCTPOCHUS TPadUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUINH JAPYT
OT Jpyra.

Cmpoumbs rpapuKu TUHEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BETUYUH JIPYT
OT JIpyTa.

[ Ipumensame TIpaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH PUBHMUECKUX
BEIIMYUH JPYT OT JpyTa.

IIpusooums npumepwvl anMpOKCUMAIINIH,
WHTEPIOJISALNUN, YKCTPATIOJISIINH.

Ymems poBOIUTH POLIETYPBI
anmpoOKCUMAIUU, UHTEPIIOIAIUH,
PKCTPAMOJISALIHH.

Onpedensimsb 3HAYECHUS YTIIOBOTO

ko3 duLreHTa 1 CBOOOHOTO CJIaraeéMoro
JIMHCMHOM 3aBUCUMOCTH, OLICHUBATh UX

a0COJIFOTHBIE
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MOTPEIIHOCTH.
Yemanasnusams 63aumocsesasu Mexay
MaTEMaTUYECKUM TOHATUEM «IHHEHHAas
GyHKUMS YU TMHEHHON 3aBUCUMOCTBIO
(bU3UYEeCKUX BEJIMYWH APYT OT APYTa.
Hccneoosams u unmepnpemuposams
rpauKy TMHEHHBIX 3aBUCUMOCTEN
(bU3MYEeCKUX BEJIMYUH APYT OT ApYTa.
Pewams 3a1aun Ha TIOCTPOCHUE
ITMHENHBIX TPa(UKOB 3aBUCUMOCTEM
($bU3nYECKUX BEJIMYHH JAPYT OT Apyra Mo
3aIaHHBIM HAOOpaM 3KCIEPUMEHTATBHBIX
TaHHBIX, OTIPEJIEIATH 10 TOCTPOCHHOMY
rpaduky yrioBoi KodhPUIUeHT U
CBOOOJIHOE cllaraeMoe, OIlCHUBATh UX
a0COJIIOTHBIE U OTHOCUTENbHBIE

MMOIPEIIHOCTH

1.6

O6paboTka HETUHEUHBIX
3aBUCHUMOCTCH:
TMHeapu3aIus, Moac4YeT

[J10aau

['paduueckoe npeacTaBieHUE
3aBUCUMOCTEH (PM3UYECKUX BEJIMUUH
npyr ot apyra. Henunennas

3dBUCHUMOCTDb U €€ JIMHCapUu3aluAa

Onepuposams nonsmusamu: rpapuk
3aBUCUMOCTH OJTHOM (hU3UUIECKOM
BEJIMYUHBI OT APYIO, HEJIMHEWHAs
3aBUCUMOCTb, JINHEAPU3ALNs HEIMHENHOU

3aBHCHUMOCTH, IJIOIIAb
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o] TpauKoM,
MOCTPOCHUE KacaTeIbHbBIX

K rpaduKy (JICKITHS)

o1 rpapukoM 3aBUCUMOCTH,
KacatesibHas K TpaduKy 3aBUCUMOCTH B
TaHHOU TOYKE.

3nams ipaBUiIa TOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEN (PU3UUECKUX BETUYUH APYT
OT Jipyra, PU3MUECKHUI CMBICT TUIOIIAIH
o/ rpauKOM 3aBUCUMOCTH U
KacaTeJIbHOM K rpaduKy 3aBUCUMOCTH B
TaHHOU TOYKE.

Cmpoumbs UCXOIHBIE U IMHEAPU30BAHHbIC
rpaduKy 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT APYra, KacaTelbHYIO K
rpaduKy HEJIMHEITHOM 3aBUCUMOCTH B
TaHHOU TOYKE.

[ Ipumensames TIpaBUIIA IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEH (PU3HIECKUX
BEJIMYMH JIPYT OT Apyra.

Onpeodensme 3HAUEHUS TUIOMIAAN MO
rpadMKOM 3aBUCUMOCTH U YTJIOBOTO
kod(pureHTa KkacaTenbHOU K TpaduKy

HEJIMHEWUHOM
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3aBHCHMOCTH B IaHHOM TOYKE, OIICHUBATh
1X a0COJIOTHBIE MOIPEIIHOCTH.
Ycemanasnueams 63aumocessu

MEX/1y MaTEMaTUYECKUM TIOHATUEM
«(pyHKLIHS» ¥ 3aBUCUMOCTBIO (PU3UUECKUX
BEJIMYUH APYT OT Apyra. Mcciedosamo u
unmepnpemuposams rpapuku
HEJIMHEWHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT Apyra. Pewams 3a1a4u
Ha MOCTPOEHUE JINHEAPU30BAHHBIX
rpaMKOB 3aBUCUMOCTEH PUBHMUECKUX
BEJIMYMH APYT OT JpyTa MO 3aJaHHBIM
HaOOpaM 3KCIIEpUMEHTANIbHBIX JaHHBIX,
OTIPEEIATH IO MOCTPOCHHOMY I'pauKy
YTII0BOM KO3 (ULIMEHT U CBOOOJHOE
cllaraemMoe, OLlEHUBATh UX a0COTIOTHBIC U

OTHOCHUTCJIBHBIC ITOTPCIITHOCTHU

1.7

H3mepenue
3aBUCUMOCTH

KOOPJUHATHI TPAHULIBI

PaBHOMEpHOE 1 HEPABHOMEPHOE
MPSAMOJIMHEWHOE JIBUKECHUE.

Koopaunara, BpeMsi, CKOPOCTb

Onepuposams nowsmusamu.: rpapuk

3aBUCHMOCTH OJTHOM (DH3UUECKOM

BEJIMYUHBI OT APYrOM, HEJIMHEHNHAS
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00JIaCTH HAMOKaHUS OT
BPEMEHU.
JInneapuzanus
3aBUCUMOCTH

(mpaKkTUKyM)

3aBUCHMOCTb, JINHEAPU3ALINs HETMHENHON
3aBUCHMOCTH.

Cmpoumsb TuHEapru30BaHHBIN rpaduk
3aBHCHUMOCTH (PU3UYECKUX BEITUYUH APYT
OT JIpyTa.

[ [pumenssmys TIpaBUiIa NOCTPOCHUS
rpaUKOB 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH JPYT OT Jpyra.

Onpedensime 3HAUYEHUS YTIIOBOTO

ko3 uieHTa 1 cBOOOHOIO CIAraeMoro
rpaduka TMHEHHOW 3aBUCUMOCTH,
OLIEHUBATbH UX a0COJIIOTHBIE
MOTrpelIHoCTU. Mccredosams u
uHmepnpemuposams HENTMHENHYIO
3aBUCUMOCTbh KOOPAMHATHI TPAHUILIBI
00JaCTH HAMOKaHUsI OyMaru OT BpEeMEHH.

Hcnonv3o6amsb CEKYHAOMEDP U PYJIETKY

1.8

M3ydeHue yrnpyroro

ructepesuca (MPakTUKYM)

Cuia. U3MepeHune cuiibl
TMHAMOMETPOM. YTIPYTUe U

JACTUYHO ynpyTue aedopmaruu.

Cuna ynpyroctu. 3akoH ['yka.

Onepuposams nowamuAMU.: CAIIA,
nedopmariusi, ynpyrud ructepesuc.

Ymems hopmynupoBats 3akoH ['yka,

cOOUpPATh FIKCIIEPUMEHTAIBHYIO
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OTkii0HEeHUs OT 3akoHa [ yka.
['nucrepesuc. PaboTa cuiibl Ha ManoM
Y Ha KOHEYHOM IIE€PEMEIICHUH.
['padmueckoe nmpencTaBiIcHUE

PabOThI CHUJIbI

YCTAHOBKY.

Dopmynuposams TUIIOTE3Y O XapaKTEPE
3aBHCHUMOCTH JIJIMHBI OOBEKTA OT
BEJIMYMHBI TPUIIOKEHHON K HEMY CHIJIBI.
Cmpoumb HeNTMHENHBIN rpaduk
3aBHCHUMOCTH (PU3NYECKUX BETUUHMH JPYT
OT JIpyTa.

[ Ipumenamep TIpaBUIIa IIOCTPOCHUS
rpaUKOB 3aBUCUMOCTEN (PU3NYECKUX
BEJINYMH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposamao
HEJIMHEWHYIO 3aBUCUMOCTD JIJTMHBI
00BEKTa OT BEJIMUYMHBI IPUIIOKEHHOH K
HEMY CHUJIBI.

Onpeoenamp yroy HaKJIOHA KacaTeIbHOU
K rpauKy HEJTMHEIHOM 3aBUCUMOCTH B
TaHHO TOYKe, IUIoWAAb N0 rpaduKoMm,
OLIEHUBATh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPELTHOCTH ITUX
BEJINYHH.

Hcnonvzoeamb CEKyHIOMED U

TUHAMOMETD.
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Yemanasnueams 63aumoces3u MEXIy
onpeneneHrueM GU3NIeCKON BEITMIUHBI
«MeXaHudeckas pabora» u
TeOMETPHUUCCKUM TOHATHEM «ILIOIIA]Th
1101 Tpah)uKOM 3aBHCHUMOCTH BEITMIMHBI

CWJIBI OT BEJIMYUHBI IehopManum»

1.9

Haxoxeaue Maccel
JTMHENKYU U IIIIPULIA C
MTOMOIUIBIO
YPAaBHOBELIMBAHUS

pbryara (IpakTUKyM)

AOCOJIIOTHO TBEPJIOE TEJIO.
BpaiarenbHoe IBUKEHUE TBEPIOTO
Tej1a. MOMEHT CHIIBI OTHOCUTEIILHO
ocu BpaieHus. [linedo cubl.
CioxeHue CuJl, MPUJIOKEHHBIX K
TBepaoMy Teny. LleHTp TsbkecTu
Tela. Y CI0BUS paBHOBECHS TBEPAOTO

Tesia. Peryar

Onepuposams noHAmMuUAMU: MOMEHT CUJIBI
OTHOCUTEJIBHO OCHU BpAICHUS, IIEUO
CHWJIbI, LIEHTP TSKECTH TeJNa, pblyar.
Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBUS PABHOBECUS
abCOJIFOTHO TBEPJOTO TeJa, CKIIAbIBATh
CWJIbl, IPUJIO)KEHHBIE K TBEPJOMY TENY,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

I Ipuooums npUMepbl IPUMEHEHUS
pPBIYAroB.

Dopmyauposams TUIIOTE3Y O XapaKTEPE
3aBUCUMOCTH KOOPANHATHI TOUYKH OIOPbI

YPAaBHOBEILICHHOTO pblyara
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OT BEJIMYWHBI CHJIbI, PUIIOKEHHOH K €ro
KOHITY.

Cmpoumsb TUHENRHBIN rpaduk
3aBUCUMOCTH (PU3MUYECKHUX BEITUINH IPYT
OT Apyra.

[ Ipumensimo TIpaBUIIa IOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN PU3UUECKUX
BEJIMYWH JPYT OT pyTa.

Uccnedosams u unmepnpemuposamao
3aBUCUMOCTH KOOPJAMHATHI TOUKH OMOPHI
YPaBHOBEIICHHOTO phluara OT BEJIMYUHBI
CHJTBI, IPHJIOKCHHOU K €0 KOHITY.
Onpeodensams 110 TpaQuKy JTUHEHHON
3aBUCUMOCTH 3HAYCHHS YTJIIOBOTO

ko3 duireHTa 1 CBOOOHOTO
CJIaraeMoro, OIICHUBATh a0COTIOTHBIC U
OTHOCHUTEJIBHBIC TTOTPEITHOCTH dTHUX
BEITUYHH.

Hcnonv3o6ams TUHENKY, & TAKXKE IITIPHII
C IETICHUSIMH JIJIs1 U3MEpPEHUs 00bema.

Pewamw 3a1aun 0 paBHOBECHUM pblyara
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1.10

3mepenue
KodduimeHTa
PHEPreTUYECKUX NOTEPh
[PU OTCKOKE IIAPUKA OT
MMOBEPXHOCTHU

(IpaKTUKYM)

MIyJibC CUIIBI U U3MEHEHHE
MMITYJIbCa TeJla. 3aKOH COXPaHEHUSs
nMmnysbca. Kunetnueckast sHeprust
MaTepuabHONU Touku. Teopema 00
W3MEHEHNHN KHHETUYECKOM SHEPTUU
MaTepUAIbHON TOYKH.
[loTeHuanbHbBIE U
HEMOTEHIIUAIBHBIE CUJIBI.
[loTeHnanbHas SHEPTHUsl.
[loTeHUMalIbHAS SHEPTHS TENA B
OJIHOPOJIHOM I'PaBUTALIMOHHOM II0JIE.
CBs13b pabOTHI HEMTOTEHIIMATBHBIX
CHUJI C U3MEHEHUEM MEXAaHUYECKOMN
PHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHHUsI MEXaHUYECKOU IHEPTUU.
Yrpyrue u Heynpyrue
CTOJKHOBEHHUS. BHyTpeHHsIs1 sHEeprus

TCIIa

Onepuposams nOHAMUAMU.: AMITYJIBC
CWJIbI, UMITYJIbC T€Ja, KHHETUYECKas
DHEPIUsl MATEPUATIBHON TOUYKH,
[OTCHIMAIBHBIC U HENOTCHIIMAJIBHBIE
CHWJIbI, TIOTEHIIMAJIbHAs! HEpTus (B T.4.
TEJIa B OJHOPOIHOM I'PABUTALIMOHHOM
M0JIE), YIPYTUE U HEYIIPYTHE
CTOJIKHOBEHHMSI.

Ymems popmynarpoBaTh 3aKOH
COXpPAaHEHHUSI UMITYJIbCA U TEOPEMY 00
M3MEHEHUU KMHETUYECKON SHEPTUu
MaTepUalbHOW TOYKH, 1aBaTh
OINpPENEIICHUE MOTEHIMATIbHBIX U
HEIOTEHI[UAIBHBIX CUII;
(bopMyIMpOBaTh 3aKOH COXPaHEHMUSI
MEXaHUYECKON YHEPTUH.

IIpueooums npumepsl CIy4aes, KOraa
MMITYJIBC T€JIA COXPAHAETCS NN HE
COXpaHsSEeTCs, KOI/la MEXaHU4eCKas
DHEPIUsl CUCTEMBI COXPAHSIETCS WIH HE
COXpAaHSIeTCsl, yIPYTUX U HEYNPYTUX

CTOJIKHOBEHMUI.
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Dopmynuposams TUTIOTEZY O XapaKTeEPe
3aBUCUMOCTH BBICOTBHI OTCKOKA IIapUKa
MOCJIe COYJIaPEHUS C TOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI
cOpoca.

Cmpoumb NTUHEVHBIN U HEIIMHEUHBIN
rpadyK 3aBUCUMOCTH (PU3MUECKUX
BEJTUYHH JIPYT OT JIpyTa.

[ Ipumensame TipaBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEH (PUBHMUECKUX
BEJTUYHH JIPYT OT JIpyTa.

HUccnedosams u unHmepnpemuposams
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIC COYJIAPEHUS C TIOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

\Pewiams 3a1a4un 00 aOCOTIOTHO YIIPYTUX

1 a0COJIIOTHO HEYNPYTUX COYJTAPEHUSIX

Wroro no pasneny

20
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Pasnen 2. MoJsekyJsipHas pu3MKa U TEPMOJAMHAMHUKA

2.1.

Onpenenenue
TEIIOEMKOCTH TBEPIOTO

Tesa (MPaKTUKYM)

2

KonndyecTBO TEIUIOTHI.
TermnoeMKoCTh Tena. Y JenabHas U
MOJISIpHAsl TETNIOEMKOCTH BEIIECTRA.
'YpaBHEHHE TEIJIOBOTO OajaHca.

TermioBoe paBHOBECHE

Onepuposams noHAMuUAMU: KOJTUYECTBO
TEIJIOTHI, TETNIOEMKOCTD TeJa, YAelIbHAs U
MOJISIpHAsI TETJIOEMKOCTH BEIIECTBA,
TEIJIOBOE PAaBHOBECHE.

Ymems popmynupoBaTh ypaBHEHHUE
TEIJIOBOro OanaHca, coOuparh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepwvl TENI, 00JIATAIOINX
OJIMHAKOBOM TEMJIO0EMKOCTBIO, HO
Pa3IMYHON YAEIBHOU TETIIOEMKOCTEIO.

I Ipumensams ypaBHEHUE TETIOBOTO
OaaHca 111 OTIMCaHUs MpoIecca
TEIJI000MEeHa TBEPIOTO Tejia C BOJIOMH.
Hccneoosams TE€IIOOOMEH MEXKTY
TBEPJIBIM TEJIOM M KUJIKOCTSIMHA U
UHmMepnpemuposamy pe3ybTaThl STUX
OTIBITOB.

Onpeodensimsb TEIIOEMKOCThH TBEPIOTO
TeJla Ha OCHOBAHWU PE3YJIHTaTOB OIBITOB

M0 U3yYEHHUIO TeI000OMEHA

50




pa3HBIMM TEMIIEpATypaMu, OLIEHUBATh
aOCOJIFOTHYIO U OTHOCHUTEJIbHYIO
[IOI'PEIIHOCTA U3MEPEHHON BEJIMYHHBI.
Hcnonv306amb TEPMOMETP.
Yemanaenuseams 63aumoceasu

MEK]ly 3aKOHOM COXPaHEHMs SJHEPTUU U
ypaBHEHHEM TEIUIOBOro OajaHca.
Pewamb 3a1a4y Ha IPUMEHEHHE

YpaBHEHUS TEIJIOBOTO OajaHca

MCIKAY TBCPAbIM TCJIOM U JKUAKOCTAMU C

2.2.

M3mepeHne TeMneparypsl
PYK DKCIIEpUMEHTATOpA U
TaBJIEHUS, KOTOPOE MOTYT
CO3/1aTh €ro JIETKHE

(IPaKTUKYM)

JlaBnenue, o0beM, TeMneparypa,
KOJINYECTBO BeulecTna. MaeanbHpiin
ra3. YpaBHenue Menpeneena-
Knaneiipona. I a3oBble 3aKOHBI. [’

a30BbI TEPMOMET]

Onepuposams noHsamusAMU: JTaBIECHUE,
o0BeM, TeMIeparypa, KOJIM4eCTBO
BEIISCTBA, MJIcaJIbHBIN ras.

Ymemsw 3anuceiBaTh ypaBHEHUE
MenpaeneeBa-Kitanenpona,
(bOopMyIMpPOBaTh Ta30BbIE 3aKOHBI,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONUCTBO U MPUHIIUIT PAOOTHI
ra3oBOT0 TEPMOMETpA.

I Ipusooums npumepwvl NOBEAEHUS ra3a

[IPU U3MEHECHHUH €T0 JaBJICHUs, 00beMa,

TCMIICPATYPHI.
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[ Ipumenams TUHENKY U CEKYHIOMED.
Onpedensimsb TEMIIEpaTypy U J1aBIICHUE
MJICaJIbHOTO ra3a Mo pe3yJibTaTaM ONbITOB
C CaMOJIEIbHBIM Ta30BBIM TEPMOMETPOM.
Hcnonv3o6amsb TUHENKY U CAaMOIEIbHBIN
ra30BbI TEPMOMETP. Ycmanasnueams
83AUMOCEA3U MEXKTY BHEIITHUMH U
BHYTPEHHUMU MaKpoIapaMmeTpamMmu
TEPMOJIUHAMUYECKOUN CUCTEMBI. Pewamo
3a/1a4y Ha IPUMEHEHUE YPAaBHEHUS

MenpaeneeBa-Kianerpona

2.3.

DddexTuBHbIH
KOA(PPUIIMEHT )KECTKOCTH
cucremsl. Onpenenexue
MoxyJia FOHra mpoBosioku
C IOMOUIBIO phlUara.
Onpenenenue npeaena
yrpyroi aedopmanuu
(MpaKkTUKyM)

Jleopmarnmu TBEpAOTO TENA.
Pactsbxenue u cxkatue. Monynb
[Onra. Yopyrue u Heynpyrue
nedopmaruu. [Ipenen ynpyrux
nedopmanmii. 3akon I'yka. MomeHT
CHJIbl OTHOCUTEJILHO OCH BpAIlICHHUS.
[1;1e4o cuitbl. Y ClIOBUS paBHOBECUS

TBEPAOTO Teia. Peruar

Onepuposams nonamusamu.: yupyrue u
Heynpyrue neopmanuu, npeaesn
yrnpyroi nedopmanuu, Mmoayis KOnra,
MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpalICHUS, IUIEYO CHUJIbI, pblyar.

Ymemw» dhopmynupoBath 3akoH ['yka st
nedopmaluy pacTsyKeHUsI OJHOPOJAHOTO
CTEPKHS C MTOCTOSIHHBIM MTOTIEPEUHBIM

CCUYCHUCM, YCIIOBUC
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paBHOBeCHs a0COJIIOTHO TBEPJOTO Tea,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

[ Ipusooums npumepwvl yIpyrux u
Heynpyrux aedopmaiiiii, MaTeprasoB C
paznuuHbIMUA MoysisiMu FOHra.

[ Ipumensams 3aKkoH ['yka mist pacyera
nedopmalum pacTsyKEHUs POBOJIOKH.
Uccneoosams 3aBUCUMOCTD YJIMHEHUS
[MPOBOJIOKU OT BEJIMYHHBI PACTIATUBAIOILIEH
€€ CUJIbl U UHMEPNPemuposams
[MOJIyYEHHBIE PE3YJIbTAThI, B TOM YHCIIE
111 ONIpEeAIICHUs TpeJienia yIpyrou
nedopmanuu.

Onpeoenamos monynb FOHra npoBosioku
Ha OCHOBAHWM PE3YJIHTATOB OIBITOB IO
PACTSKEHUIO ITPOBOJIOKU C TOMOILBIO
PA3IMYHBIX 110 BEJIMYMHE CUJI, OLIEHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO

MOrPEIIHOCTh U3MEPEHHOTO0 MOyl
[Oura.
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Hcnonv3o6ams HEPABHOIUICYUM pplyar
1Sl YBEJTMYEHUS CUJIbI U IEPEMEILICHHS.
Pewamys 3ajaui Ha IPUMEHEHUE 3aKOHa
['yka 11 pacuera pacTsSKEHUs U CKATHS

CTEpKHEN

2.4.

3mepenue

ko3 purrenTa
MOBEPXHOCTHOTO
HATSKEHUS METOOM

OTpBIBA (MIPAKTUKYM)

[I0BEpXHOCTHOE HATSKEHUE.

Ko duimeHT noBepxHOCTHOTO
HaTspKeHHs. Cuiia TOBEPXHOCTHOTO
HaTsDKEHMS. KanuiisipHble sBICHUS.
/laBiieHrE NO1 HCKPUBJIIEHHOU
[MOBEPXHOCTBIO KUAKOCTU. DopMya

Jlarutaca

Onepuposams NOHAMUAMU:
MOBEPXHOCTHOE HATSKCHUE,

K02 (PUITMEHT MOBEPXHOCTHOTO
HATSDKEHUS, KAWL PHBIC SBJICHUS.
Ymems 3anuceiBaTh GOPMYITY AJIS CUITBI
MOBEPXHOCTHOTO HATSDKCHUS, (GOPMYITY
Jlammaca y1st onpeeneHus TaBICHUS IO
MCKPUBIICHHON TTOBEPXHOCTHIO KUIKOCTH,
coOHpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY. /Ipusooums npumepoi
MOBEPXHOCTHBIX SBJICHUN W KAIMMJUISIPHBIX
ABJICHUN. [Ipumensms METOH OTPHIBA
pPaAMKH OT TTOBEPXHOCTH >KUJIKOCTH JJISI
n3MepeHus kodpduimenta
MOBEPXHOCTHOTO HATSHKCHUS KUIKOCTH.

Hccnedosamsb 3aBUCUMOCTD BEJIMYMHBI
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CHJIBI, HEOOXOTUMOM TSI OTPhIBA OT
MOBEPXHOCTH BOJIbI POBOJIOYHOM PAMKH,
OT e TIepUMETPa

U UHMepPNPemupo8ams pe3ynbTaThl
MPOBEJICHHBIX U3MEPEHUH.

Onpeodensimob K03DPUITEHT
MOBEPXHOCTHOTO HATSHKEHUS KUJIKOCTU
M0 pe3yIbTaTaM IPOBEICHHBIX
W3MEPCHUM, OTICHUBATH A0COJIIOTHYIO U
OTHOCUTEJIBHYIO MOTPEIIHOCTh
W3MEPEHHON BEJTUYHHBI.

Hcnonv306ams pbryar JJisi CO3/1aHUS CUITBI
3aJJaHHOW BEJIMYUHBI.

Pewamsb 33724 Ha TPUMCHCHHE
(GbOpMYJIBI IS CHITBI TTIOBEPXHOCTHOTO

HaTsDKeHUs U hopmydbl Jlamnaca

2.5.1.

OrnpeneneHue TOYKU

POCHI (MMPAKTUKYM )

HaCBIH_IeHHBIC 1 HCHACBIIMICHHBIC
[aphbI. KauecTBeHHas 3aBUCUMOCTh
IIJIOTHOCTH N JAaBJICHUA
HACBIIICHHOI'O I1apa OT
TCMIICPATYPbI, X HC3ABUCHUMOCTD OT

o0beEMa

Onepuposams noHsamuamMu. HaChIICHHBIN
Y HCHACBHIICHHBIN Map, BIAXKHOCTh
BO3/IyXa, a0COJIFOTHAS M OTHOCUTEIbHAS
BJIAKHOCTb.

Ymems xauecTBEHHO OIMCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U JAaBJICHUA
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HACBIIIEHHOTO Tapa. BiakxHOCTh
BO31yxa. AOCONIOTHAS

1 OTHOCHUTCJIbHAA BJIaXXHOCTD

HACBHIIIIEHHOTO Mapa OT TeMIIepaTyphbl, UX
HE3aBUCUMOCTH OT 00beMa HACHIIIEHHOTO
napa, CoOupaTh SKCIEPUMEHTAIBLHYIO
YCTaHOBKY.

[ Ipusooums npumepsvl HACHIIIICHHOTO U
HEHACBHIIIIEHHOTO Mapa.

Hccnedosams IpoLIECC BBIAICHUS POCHI
P TIOHKEHUN TEMITePaTyPhl BIIAKHOTO
BO3IIyXa U UHMEPNPEemuposams
MMOJTyYeHHBIC PE3YJIbTaTHI.

Onpeodensims 110 TOJTYIESHHBIM
PKCTICPUMEHTAIBLHBIM JAHHBIM
TEMITepaTypy TOYKY POCHI, B 3aTE€M, C
MOMOIIBIO TAOIHUIIBI 3aBUCUMOCTH
TaBJICHHS HACBHIIIICHHOTO T1apa BOJIbI OT
TEeMIIePaTypbl, OTHOCUTEIbHYIO
BJIAYJKHOCTH BO3/yXa, a TAaKKe
a0COJIIOTHBIE Y OTHOCHUTEIILHBIC
MOTPENTHOCTH STUX BEJIIMYMH.
Hcnonvzosams TEPMOMETD.

Pewams 3a1a41 Ha BEIYUCIIEHUE
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a0COJIFOTHON YU OTHOCHUTEIILHOM

BJIAKHOCTH

2.5.2.

3HAKOMCTBO C
PIEKTPUUYECKUM
KOHJICHCATOPOM

(IpaKTUKYM)

DIEKTPUYECKUN 3apsi.
DIIEKTPUYECKOE TTOJIE.
HanpsskeHHOCTh M IOTEHIM AT
PIEKTPUYECKOTO MoJs1. Pa3HOCTH
MOTEHIUAJIOB U HAPSHKEHUE.
M3MepeHne HaNpsKEHUS.
BonbermeTp. Konaencarop.
DNEeKTPOEMKOCTh KOHAEHCATOPa.
[TapaiutenbHOE

Y TIOCJIEIOBATEIBHOE COCMHEHNE

KOHICHCATOPOB

Onepuposams NOHAMUAMU.:
DIIEKTPUUECKUI 3apsi]l, DIEKTPUIECKOE
M0JIe, HAMPSHKCHHOCTh W IMTOTCHITHAI
DIIEKTPUIECKOTO TIOJISA, Pa3HOCTh
MOTCHITUAIOB U HAIIPSKEHUE,
KOHJICHCATOP, JIEKTPOEMKOCTh
KOH/ICHCaTOopa.

Ymems BRIYUCIATH 3apsiji KOHJIEHCATOPA
[0 €r0 ANEKTPOEMKOCTH

W HAIIPSDKCHUIO, IPUMEHSTH (hOPMYITBI
TS pacdeTa 3JIEKTPOEMKOCTH TIpU
MOCIIeI0BATEIHHOM

U TIapaJlJIeIbHOM COSMHEHUHN
KOHJIEHCATOPOB, COOMPATh
DIIEKTPUYECKYIO 1IETIb.

IIpusooums npumepol
MOCIIE0BATEIHHOTO U TapajlIeIbHOTO
COEIMHEHUS KOHJICHCATOPOB.
Hccneoosams 3aBUCUMOCTD HAIIPSKEHUS

Ha KOHJIEHCATOpE
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OT €r0 AJIEKTPOEMKOCTH U
UHmMepnpemupo8ams pe3yybTaThl 3TOTO
PKCTICPUMEHTA.

Onpedensimb OTHOIICHUE ICKTPUUSCKUX
€MKOCTEH IBYX KOHJAEHCATOPOB MO
M3MEPEHHBIM 3HAUCHUSIM HANPSDKCHUS Ha
HHX, OIICHUBATh a0COIOTHEIC
OTHOCHUTEJIbHBIE TTOTPEIITHOCTH
M3MEPSIEMbIX BEJTUYMH.

Hcnonvzoeams BOIbTMETp. Pewams

3da1a491 Ha COCAMHCHNUC KOHACHCATOPOB

Wtoro no pasueny

Paznen 3. DiekTpoauHAMMKA.

3.1.

WN3ydenue npouecca
pa3psIAKKA KOHIEHCATOpa

(MpaKkTUKyM)

DIIEKTPUYECKHAN 3apsi.
DIIEKTPUUYECKOE TOJIE.
HanpsskeHHOCTh M TOTEHIUAT
PIIEKTPUYECKOro noJjsi. Pa3HOCTh
MOTEHIMANIOB U HanpsbkeHue. DC
MCTOYHHUKA TOKA. M3mepenue

HanpspkeHus. Boiabstmerp.

Onepuposams NOHAMUAMU:
PIIEKTPUYECKUH 3apsif, dIEKTPUUECKOE
M0JI€, HAPSHKEHHOCTh U MOTEHIIAAIT
PIEKTPUYECKOTO TOJISL, PA3HOCTh
MOTEHIMAJIOB U HanpsbkeHue, I C

MCTOYHUKA TOKA, KOHJIEHCATOP,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KonneHncaTop. DJIEKTPOEMKOCTb
KOHJIEHCATOpa. DJIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma niis
MOJTHOM (3aMKHYTOM ) 3JIEKTPUUECKOM
[ETIH.

KoHaeHcaTop B L€y MOCTOSIHHOTO

TOKa

RIIEKTPUYECKOE CONTPOTUBIICHHUE.

Ymems hopmynupoBats 3akon Oma Jist
MOJTHOM (3aMKHYTOM ) AJIEKTPUUECKOM
€111, BBIYUCIIATH 3apsi] KOHJEHCATOpa 0
€ro 2JEKTPOEMKOCTH U HaIPSKEHUIO,
cOOUpAaTh AIEKTPUUECKYIO LIETIb.

[ Ipusooums npumepwvl TOBEICHUS
KOHJICHCATOpa, BKJIIOUEHHOTO B 1IETIh
MOCTOSTHHOT'O TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKAa OT BPEMEHU TIPH
pa3psiike KOHJIEHCATOPa YEPE3 PE3UCTOP.
Cmpoumbs rpapuk 3aBUCUMOCTH CHJIbI
TOKa OT BPEMEHU TIPU pa3psiIKe
KOHJIEHCATOpa 4epe3 pe3ucTop.

[ Ipumensames TIpaBUIIA IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEH (PUBHMUECKUX

BEJINYMH JIPYT OT Apyra.

Hccneoosams 3aBUCUMOCTD CHJIBI TOKA
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OT BPEMEHH TIPH pa3psiIKe KOHACHCaTOpa
qepes Pe3UCTOpP U UHMEPNPEemUpo8ams
DTy 3aBHCHUMOCTb.

Onpedensime HNEKTPOEMKOCTb
KOHJICHCATOpa, BhIpaXkas €€ 4epes
YTJI0BOM KOA(P(UIIMEHT KacaTeIbHOM K
rpaduKy 3aBUCUMOCTHU CUJIbI TOKA
pa3psiIKU KOHJIEHCATOpa OT BPEMEHH,
OILICHUBAThH A0COJIOTHYIO U
OTHOCHUTEIHHYIO TIOTPEITHOCTh
DIIEKTPOEMKOCTH.

Ucnonv3zoeams BOIBTMETP U CEKYHJIOMED.
Ycemanasnueams 63aumocesazu. Pewwamo
KaueCTBEHHBIC 3a7]a4i O KOHJEHCATOPaX,

BKJIFOUCHHBIX B ICIIb ITIOCTOSAHHOI'O TOKA

3.2.

Onpenenenue yaenabHOTO

COIIPOTHUBJICHUSA

Cuina toka. Hanpsixenue. 3akon Oma

17151 y4acTKa LENH. DIEKTPUUECKOe

Onepupoeamb norAmuAmMu. CHja TOKa,

HAIIPSAKCHUC, SJICKTPUYICCKOC

COIIPOTHUBJICHHUC.

COTNPOTUBJICHUE,
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MaTcpHraa IIpOBOJIOKHU

(mpaKkTUKyM)

3aBUCUMOCTB CONPOTUBIICHUS
OJTHOPOJHOT'O MPOBOJHHKA OT €TI0
JUTMHBI ¥ TIOLIAIU TIOTIEPEYHOTO
CeUeHUs. Y IeTbHOE CONPOTHUBIICHUE

BCIICCTBA

y/IeJIbHOE COMPOTUBIICHUE BEIIECTRA.
Ymems hopmynupoBats 3akoH Oma 115t
y4acTKa IeIH, 3al1ChIBaTh GOpMYITy ISt
3aBUCUMOCTH CONPOTUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €r0 JIJIMHBI
Y TJIOIIA/IN TTOTIEPEYHOTO CEUEHHUS,
cOOUpaTh IEKTPUUECKYIO LIETIb.
IIpusooums npumepwvl BEMECTB C
Pa3JIMYHBIM YACIBHBIM COMPOTUBIICHUEM.
[ Ipumensims METOA U3MEPEHUS MaAJIBbIX
PIEKTPUYECKUX COTPOTUBIICHHIA.
Hccneoosams 3aBUCUMOCTD HAIIPSIKEHUS
MEK]ly KOHLIAMH OTPE3Ka MPOBOJIOKU OT
JUTMHBI 3TOTO OTPE3Ka U
UHmMepnpemuposams Pe3ybTaThl
MPOBEJCHHBIX U3MEPEHUI, BEIYUCIISITh
PIEKTPUUYECKOE COMPOTUBIICHHE OTPE3KA

IIPOBOJIOKH 110 UIBMCPCHHBIM 3HAYCHHUAM
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CHJIBI TOKA ¥ HATIPSDKCHHSI.
Onpeodensams yAEIbHOE CONMPOTHUBICHUE
MaTepHuaa MPOBOJIOKU IO U3BECTHHIM
UTMHE, TUaMEeTPy U COMPOTUBIICHUIO,
OLICHUBATh a0COJIOTHYIO U
OTHOCUTEJIHHYIO TIOTPEITHOCTh yACITBHOTO
COTPOTHUBJICHHUS.

Hcnonvzoeams MyIbTAMETP B PEKAMAX
BOJILTMETPA U aMIIEpPMETPa, JINHEUKY,
MUKPOMETD.

Pewams 3agaun Ha 3akoH OMa 11
ydacTKa Iy ¥ Ha 3aBUCHUMOCTD
COTIPOTHUBJICHUS OTPE3Ka IMIPOBOJIOKHU OT

€ro XapaKTepUCTHK

3.3.

M3mepeHne BOJbT-
aMIIEpHOU
XapAKTEPUCTUKN
[OJIyIIPOBOJJHUKOBOTO
nosa (pakTUKyM)

[TonynpoBoauuku. CoOCcTBeHHAS U
MPUMECHAS] TPOBOJUMOCTh
[MOJTYITPOBOJHUKOB.

CaolicTBa p - N -nepexoja.

[ToTynTpOBOIHUKOBBIN U0

Onepuposamsb NOHAMUAMU:
MOJTYNPOBOJHUK, COOCTBEHHAS U
MpUMeCHasi TPOBOJAUMOCTh, P - N -
MepEeX0/l, MOTYIPOBOAHUKOBBIN JTUO/I.
Ymems 0OBSICHITH IPUPOAY COOCTBEHHOU
Y IPUMECHOU MPOBOJAUMOCTH, CBOMCTBA [

- N -mepexo/1a, MPUHIIUIT IEUCTBUS
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MOJIyITPOBOJTHUKOBOIO TMO/IA, €r0
(GyHKIMOHUPOBaHUE

[P BKIFOUCHUH B DJICKTPUIECKYIO IIETTh
MOCTOSTHHOTO TOKa B MPSIMOM U B
0o0paTHOM HaINpaBJIeHUHU, COOUPATH
DIIEKTPUYECKYIO IeTh, YNTATh
MapKUPOBKY TOTYTIPOBOTHUKOBOTO
T10/J1a.

IIpusooums npumepwvl NCTIONH30BAHUS
MOJIyITPOBOJHUKOBOI'O TMO/1a B
DIIEKTPUIECKUX EIX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYILEro Yepe3
MTOTYTIPOBOJHUKOBBIN U0, OT
MOTAHHOTO HA HETO HAIPSKEHUS.
Cmpoums SKCIEPUMEHTATIBHO BOJIHT-
amIepHyro xapakrepuctuky (BAX)
MOJIyTIPOBOJHUKOBOT'O JIM0J1a TIPU €TI0
BIJIFOYCHHUH B DJIEKTPUUECKYIO LIETIh
MOCTOSTHHOTO TOKa B IPSIMOM U B
oOpaTHOM HamnpaByieHuu. [Ipumensamo
MpaBujia MOCTPOCHHS TpadUKoOB

3aBUCUMOCTEN (PU3UUECKHUX
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BEJTUYMH JPYT OT pyTa.
Uccneoosams BAX

[OJIyTIPOBOJHUKOBOI'O TMO0/1a,
BKJIFOYEHHOTO B LIEMb IOCTOSTHHOTO TOKA B
OpsIMOM U B OOpaTHOM HAaIpaBJICHUH U
UHMepnpemuposams Ty 3aBUCUMOCTD.
Onpeoensamp HNEKTPUIECKOE
CONPOTUBIIEHUE MOTYIPOBOAHUKOBOTO
JI10/1a ITPU TaHHOM 3HAYEHUU
HaIpPsHKEHUS, OLIEHUBATh A0CONMIOTHYIO U
OTHOCUTEJIBHYIO IOTPEIIHOCTD 3TOM
(u3nYeCKOi BETUUHUHBI.

Hcnonv3o6amsb BOIBTMETP, aMIIEPMETP,
NepPEeMEHHBIN PE3UCTOP, MAKETHYIO TIATY,
MOJYIIPOBOJHUKOBBIN THOI. Pewamb
3a/1a4¥ Ha LENU [OCTOSIHHOTO TOKA IIPU

HAaJIN4YWHU B HUX UACAJIBHOT'O JUOJa

Wroro no pazaeny 5
OBLLEE KOJMYECTBO 34
YACOB I10 [TIPOTPAMME
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11 KJTACC

FOPU30HTATIBHOM
COCTaBJISIFOIIEN
MAarHUTHOM MHIYKLUU
MAarHATHOTO MOJIA 3eMJIn

(mpaKkTUKyM)

MAarHUTHOW UHAYKUIHH. [ [puHImMn
CYNEPIIO3ULIUA MAarHUTHBIX MOJIEH.
JIMHMY MarHUTHOW WHIYKIIHH.

MarsuTHoe moJje KaTyIIKH C TOKOM

HanmenoBanue
KomuuecTBo XapakTepucTUKa AesITeIbHOCTH
Ne i/ pasaciioB U TEM yqe6Horo HporpaMMHoe coeprKaHue
4acoB 00yJaroImmxcs
npeaMeTa
Paznen 1. DaekTpoauHamMuKa
1.1. |OuenHka BeJIMYUHBI 2 MaruautHoe none. Bexktop Onepupogsams nouamusmu: MarHUTHOE

M0Jie, BEKTOP MarHUTHOW UHIYKIIUH,
JTUHUM MarHUTHON UHIYKIIUU.

Ymems dhopmynupoBaTh MPUHITUTT
CyHEpIIO3UIIUY MAarHUTHBIX MOJICH,
M300pa)kaTh JTUHUM UHAYKIIUN
MarHUTHOTO MOJIsL KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

[ Ipusooums npumepsvl TPUPOIHBIX
00BEKTOB U TEXHUYECKUX YCTPOMCTB,
SIBJISTFOIIIUX CSI MICTOUHUKAMM ITIOCTOSTHHOTO
MarHUTHOTO TIOJIS.

[ Ipumenssme IPUHLIUAT CYTIEPIIO3UITUN
MarHMTHBIX ITOJICH.

Hccrneoosams IpOCTPAHCTBEHHYIO

OPUCHTAINIO BEKTOPA MHAYKIIHN
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MAarHUTHOTO MOJIs, CO34aBa€MOI0 Ha OCH
COJICHOW/IA IIPU CYNIEPIIO3ULINHI
MAarHUTHOTO MOJIs 3EMJIA U MarHUTHOTO
[10JIs1 COJICHON/1A, B 3aBUCUMOCTH OT CHJIBI
TOKA B BUTKaX COJICHOWJIA U
uUHmMepnpemuposams NOJIyICHHbIC
PE3YyJIBTATHI.

Onpeoenamyp 1O pe3ylibTaTaM
[TPOBEAECHHOI0 3KCIIEPUMEHTA MOYJIb
FOPU30HTAIILHOM COCTABJIAIOIIEH BEKTOPA
MAarHUTHOM MHJIYKIIMA MarHUTHOTO TOJIs
3emiin, OLlEHUBATh a0CONIIOTHYIO U
OTHOCUTENIBHYIO ITOIPEIIHOCTh
M3MEPEHHOMN (PM3UUECKON BEIIMUUHBI.
Hcnonvzoeams KOMIIAC, COJICHOUL,
1abopaTOpHBI OJOK MUTaHUS,
TPAHCIIOPTUD.
Pewams 3a1aun Ha IPUMEHEHNUE
MPUHIMIA CYTIEPIIO3ULINNA MarHUTHBIX

noJIEN
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1.2.

HSMepeHI/Ie 3aBUCHUMOCTHU
BEJIMUYMHBI MArHUTHOM
HMHAYKIUHA MalrHUTHOT'O
[10JIs1 MarHuTa OT

paccTossHUS (TIPAKTUKYM)

MaruautHoe none. Bexkrop
MarHATHOW MHAYKIUU. JInHun
MarHUTHOM MHAYKIMHA. MarHuTHoe

I10JIC IIOCTOSIHHOI'O MarouTa

Onepuposams NOHAMUAMU: MATHUTHOE
M0JIe, BEKTOP MAarHUTHOW WHIYKITHH,
JTMHUY MarHUTHOW MHYKIIUU.

Ymems n300pakatb TMHUU UHAYKIIUU
MAarHUTHOTO MOJISl TOCTOSSHHOTO MarHuTa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

I Ipusooums npumepvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SIBJISTFOIITUXCSI ICTOYHUKAMHU ITOCTOSTHHOTO
MArHUTHOTO MOJs. [Ipumenams
cMapT(dOH ¢ MpeyCTaHOBICHHBIM
MPOTrPaMMHBIM O0ECTICYCHUEM JIJISI
N3MEPEHUS BEJIMYMHBI MAaTHUTHOTO TIOJIA,
MpaBujia MOCTPOCHHUS TpaduKoB
3aBUCUMOCTEH (PM3MUYECKUX BEITUINH
npyr OT Apyra. Mcciedosams
3aBUCUMOCTH BEJIMUYUHBI MAarHUTHON
WHYKITUA MAarHUTHOTO TTOJIS
MOCTOSTHHOTO MarHUTa Ha €Tro
MPOJIOJIBHON OCH CUMMETPHUH OT

PACCTOSIHUS MEXIY LIEHTPOM
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MAarHuTa U TOYKOU U3MEPEHUM U
uHmepnpemuposams NOJIy4CHHbIE
PE3YIIbTATHI.

Cmpoumbs S3KCIEPUMEHTAIILHO Tpaduk
3aBUCUMOCTH MOJyJIsI MATHUTHOM
WHYKIIUM MAarHUTHOTO IO
MOCTOSIHHOI'O MAarHuTa Ha €ro
[IPOJIOJIBHON OCH CUMMETPHUH OT
PACCTOSIHHSI MEXY LICHTPOM MarHuTa u
TOYKON U3MEPEHUH (C yueTOM
a0COJIIOTHBIX MOIPEUTHOCTEN
M3MEPEHHBIX (PU3UYECKUX BEIIMYUUH).
Hcnonb306ams WIHHIPUIECKUI
[MOCTOSIHHBIA MAarHuT, JUHEUKY.
Pewiams 3a1a4i HA IPUMEHEHHE
MPUHIIAIA CYTIEPIIO3UIIUNA MarHUTHBIX

oJei

1.3.

HaOronenrie MaraiuTHOTO

ructepesuca (MPakTUKYM)

MaruautHoe none. Bexktop
MAarHUTHOM UHAYKIWU. JIMHUN
MarHUTHOM UHAYKIMHA. MarHuTHoe
[10JI€ KATYLIKU C IIOCTOSTHHBIM TOKOM.

MarsuTHOE 110J1€

Onepuposams noHAMUAMU. MATHUTHOE
10JI€, BEKTOP MArHUTHOM MHIYKIHH,

JIMHUM MarHUTHOM HMHAYKIOWUHA,

dheppoMarHeTuK, MarHUTHBIN THCTEPE3KC.
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B BCIICCTBC. cDeppOM.':lI‘HCTI/IKI(I.

MarauTHBINA TUCTEPE3NC

Ymems n300pakatb TUHUU UHAYKITUU
MAarHUTHOTO TIOJISI KaTYIIIKHU C
MOCTOSIHHBIM TOKOM, OOBSICHATD SBJICHUS
dbeppoMarseTusmMa ¥ MarHuTHOTO
rucTepesuca, coouparb
DKCIIEPUMEHTATILHYIO YCTAHOBKY.
IIpuooums npumepsvl MaTepHAIIOB,
oOnagaronmx (peppoMarHUTHEIMU
CBOWCTBAMU.

I Ipumernsamos cMapThOH C
MPETyCTAaHOBJICHHBIM ITPOTPAaMMHBIM
obecrieueHueM sl I3MEPEHUS BETTUIHHBI
MarHUTHOTO TIOJIsl, TIPaBHIIa MMOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJTUYMH JIPYT OT Jipyra. Mcciedosams
3aBUCUMOCTH BEJIMUYUHBI MAarHUTHON
WHYKITUA MarHUTHOTO TIOJIST BOJIM3U
TOpIIA KATYIIKH C MOCTOSTHHBIM TOKOM,
HAMOTaHHOW Ha (peppOMarHUTHBIN
CEPJICUYHUK, OT CHJIbI MPOTEKAIOIIETO
yepe3 KaTyIIKy TOKa U

UHMepnpemupoeams
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MOJTYYEHHbIC PE3YIbTAThl KaK
Ha0JII0ICHME MarHUTHOTO TUCTEPE3uUca.
Cmpoumbs S3KCHEPUMEHTAIILHO Tpaduk
3aBUCUMOCTH MOJTYJISI MAaTHUTHOMN
WHYKIIUM MAarHUTHOTO TOJISI KATYIIIKHU C
(dheppOMarHuTHLIM CEPACYHUKOM OT CHUJIBI
MPOTEKAIOIIETro Yepe3 KaTyIIKy ToKa (¢
Y4eTOM a0COJIFOTHBIX MOTPEIIHOCTEN
M3MEPEHHBIX (PU3UYECKUX BEIIUYUUH).
Hcnonbzoeams 1a00paTOPHBIA UCTOUHUK

[T TaHW

1.4

N3yuenue paboThl
PIIEKTPOJBUTATENS U
TMHAMO-MaIlIUHbI (4acTh

1) (mexuus)

[locTosiHHBIN TOK, cujia AMrepa (ee
HaIpaBJICHUE U MOJYJIh),
PIIEKTPOABUTATEH TOCTOSTHHOTO
TOKa, JMHAMO-MaIlliHa (TeHepaTop

MOCTOSTHHOTO TOKA)

Onepuposams noHamusmuy. CAIa
AMIiepa, 3JIeKTpOJBUTaTENb, TUHAMO-
MalInHa.

Ymems onpenensitTe MOyJb U
HalpaBJICHUE Cuiibl Amnepa. 3namo
HMCTOPUIO N300peTeHNUs
PIIEKTPOJBUTATENSI U COBEPLLIEHCTBOBAHUS

€ro KOHCTPYKLMHU, YCTPOUCTBO
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W IPUHLIUI JIEUCTBUS JEKTPOIBUTATES
MOCTOSTHHOT'O TOKa ¥ IMHAMO-MaIlIuHBI.
IIpusooums npumepvl TpUMEHEHUS
PIEKTPOABUTATENS TOCTOSTHHOTO TOKA U
TMHAMO-MAaIlINHBI.

Onpedensime HaNpaBIECHUE BPAIICHUS
SIKOPST JIEKTPOIBUTATEIIS IPU 33JJaHHOM
HaIpaBJICHUU IPOTEKAHUS
DIIEKTPUUECKOTO TOKa B 0OMOTKax
CTaHUHBI.

Pewambo 3a1a4m 0 dJIEKTPOABUTATEIIE

ITIOCTOAHHOI'O TOKA U JUHAMO-MAallIMHC

1.5.

N3yuenue paboThl
PIIEKTPOJBUTATENS U
TMHAMO-MaIlIUHbI (4acTh

2) (MpakTUKYM)

[locTosiHHBIN TOK, cujia AMrepa (ee
HaIpaBJICHUE U MOJYJIh),
PIIEKTPOABUTATEH TOCTOSTHHOTO
TOKa, JMHAMO-MaIlliHa (TeHepaTop

MOCTOSTHHOTO TOKA)

Onepuposams nouamusmuy. cuia
AmM1iepa, dJIEKTPOJIBUTATElb, TUHAMO-
MaIIIHA.

Ymems onipenensite MOJIyJIb U
HaIpaBJICHUE CUJIbl AMIiepa, coOupaTh
DKCTIIEPUMEHTAJIbHYIO YCTAaHOBKY.

1 Ipusooums npumepsvl TPUMEHECHUS

QJICKTPOABUTATCIIA IIOCTOSHHOI'O TOKA
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1 TMHAMO-MAaIlINHEL.
[ Ipumensams TEOPETUUECKHUE CBEICHUS 00
HIICKTPOJIBUTATENIC IIOCTOSTHHOTO TOKA M O
TMHAMO-MAIIMHE IS O0BACHEHUS
MTPOBOJIUMOTO IKCIIEPUMEHTA.
\Uccnedosams nBE 3aBUCUMOCTH: 1) CHIIBI
TOKa, BEIpa0aThIBAEMOM T€HEPATOPOM, OT
BEJIMYNHBI MOMEHTA CHJIBI,
MPIIOKEHHOTO K €0 Baly;

2) BETMYMHBI HAMPSDKEHUS, TTOJaHHOTO Ha
DIICKTPOJIBUTATENh, OT YaCTOTHI €TO
BpaIeHUs

1 MEXaHUUYECKOUM Harpy3KHu ero Baja u
uUHmMepnpemuposams MOTyICHHBIC
pPe3yJIbTaTHI.

Ucnonvzoeams IEKTPOMOTOP,
1a00paTOPHBIN UCTOYHHK ITUTAHMS,

[peocTat, MyJIbTUMETP

Wroro no pasneny

10
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Pa3gen 2. Kosie0anua v BOJIHEI.

2.1.

MN3ydyeHue 3aBUCUMOCTH
nepro/ia Kojaeoanmit
JIMHEUKH

Ha [WINHIPUYECKON
[MOBEPXHOCTH OT pajuyca
€€ KPUBU3HBI

(mpaKkTUKyM)

[ apmoHnueckue kosedanus. Mx
KHHEMATHIECKOE, THHAMUYECKOE U
pHEepreTudeckoe onucanue. [lepruon
1 qactoTa konebanuid. [lepuon
MaJIBIX CBOOOIHBIX KOJIE€OaHUI

MAaTCMAaTHYCCKOI'O MassiTHHUKaA

Onepuposamsb NOHAMUAMU:
rapMOHHYECKHE KOJICOaHUs, IEPUO U
yacToTa KoJcOaHui. Y mems 3anmuceIBaTh
1 UHTEPIPETUPOBATh YPaBHEHUE
rapMOHUYECKHUX KOJIeOaHUM, MPUMEHSITh
3aKOH COXPAHEHUS YHEPTUU IS
KoJie0aTeIbHBIX MPOIIECCOB, COOHMPATh
PDKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
OOBSICHATH POJIb MAJIOCTH aAMILTUTYIbI
KoJaecOaHu.

I Ipusooums npumepsl KoaeOaTEIBHBIX
MPOIIECCOB.

Dopmyauposams TUIIOTE3Y O XapaAKTEPE
3aBHCUMOCTH TIEPHOJIa KoJIeOaHUA
JIMHEWKN HA HAJIMHIPUYECKOU
[MOBEPXHOCTH OT paJinyca €€ KPUBHU3HBI.
Hccnedosams 3aBUCUMOCTH TIEpHUOA
KOJIeOAHUM JIMHEWKN Ha IIMJIMHIPUYSCKOM

IMOBCPXHOCTH OT paJinyCa €€ KPUBHU3HbBI
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U UHMepnpemuposams MOTYUYECHHYIO
3aBUCHUMOCTb.

Cmpoumb TpaguK 3aBUCUMOCTH TIeprUoaa
KoJIeOAHUM JIMHEWKY Ha IIUJIUHIPUYECKOM
[MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI U
TTMHEAPU30BBIBATH ATy 3aBUCUMOCTSH (C
Y4ETOM a0COJIFOTHBIX MOTPEITHOCTEH
M3MEPSIEMbIX (PM3HMUECKUX BEIIMYMH).

[ Ipumensames TIpaBUIIA IOCTPOEHUS
rpauKoOB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hcnonv3o6ams TUHENKY, CEKYHIOMED.
Yemanasnusamo 63aumocesasu Mexny
KUHEMAaTUYECKUM, TUHAMUYECKUM U
PHEPreTUYECKUM OMUCAHUEM
rapMOHUYECKHUX KOJICOaHUM.

Pewambo 3a7a4n Ha TAPMOHUYECKHUE

KOJICOAHUS

2.2.

N3ydeHne 3aBUCUMOCTH

aMIUTUTY/IbI KOJIeOaHUN

[ apmoHUYecKre KojaeOanms.

AMIUIUTY 1A, IEPUOJ] U 4acTOTa

Onepupoeamb NOHAMUAMU.

rapMOHUYECKHUE KOJIeOaHus,
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[MPYKUHHOT'O MasTHUKA

OT BpeMEHH (MIPaKTUKYM)

KOJICOaHMIA.
[loHATHE O 3aTyXarommx

KOJICOaHUX.

aMIUTATY1a, TICPUOJT U 9acTOTa
KoJIeOaHUM, 3aTyXaHUE KOJIcOaHu .
Ymems 0OBSICHATD 3aTyXaroIue
KOJIe0aTENbHbIE MPOIIECCHI C MO3UIUI
3aKOHA U3MEHEHUSI MEXaHUIECKOU
PHEPTUU, COOUPATH IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpuooums npumepsl 3aTyXarOMINUX
KOJIeOaTeIbHBIX MPOLIECCOB.
Dopmynruposams TUTIOTEY O XapaKTepe
3aBUCUMOCTH aMILUTUTYAbI KOJICOaHU I
MPY>KUHHOTO MasgTHUKA OT BPEMEHHU TMPU
HaJTUYAH 3aTyXaHU.

Cmpoums TpaduK 3aBUCUMOCTH
aMIUTUTY/IBI 3aTyXaOMIUX KOJeOaHun
MasTHUKA BPEMEHU U JINHEAPU30BbIBATH
ATy 3aBUCUMOCTb (C Y4ETOM a0COTFOTHBIX
MOTPENTHOCTEH U3MEPAEMBIX (DU3UICCKUX
BennuuH). [Ipumensms paBuiIa
MOCTPOEHUS TPa(PUKOB 3aBUCUMOCTEH

(bU3MYEeCKUX BEJIMYUH APYT OT APYTa.
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Hccrnedosams 3aBUCUMOCTD aMILJIUTY 1Bl
3aTyXaloMMX KOJIeOaHUl MasgTHUKA OT
BPEMEHU U UHMEPNPEeMUPO8aAms ITY
3aBUCUMOCT.

Hcnonv3zoeamsb TUHENKY U CEKYHIOMED

2.3.

3MepeHre akTUBHOTO U
PEaKTUBHOTO
CONPOTHUBIICHUM KATYIIKH
WHIYKTUBHOCTH

(IPaKTUKYM)

[lepeMeHHBIN TOK. AMIUIUTYJHOE U
NICVICTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U
HanpsokeHus. CHHYCONTabHBIN
IepeMEHHBbIN TOK. Pe3ncrop,
KOHJICHCATOp M KaTyIlIKa
WHIYKTUBHOCTH B LIENIN
CUHYCOUJAIBHOTO ITIEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U MHYKTUBHOE)

COITPOTUBIICHUE

Onepuposams noHsmusmu. TIEPEMECHHBIN
TOK, AMIUIMTYTHOE U JEHUCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIPSIKEHUS,
CUHYCOUJIATbHBIN MTEPEMEHHBIHN TOK,
aKTUBHOE, PEAKTUBHOE, EMKOCTHOE U
WHIYKTUBHOE COMPOTHBIICHHUE.

Ymemv 0OBICHITH TIOBEICHUE PE3UCTOPA,
KOHJICHCATOpa U KaTyIIKU
WHYKTUBHOCTH, BKJIFOUCHHBIX B IIETIh
CUHYCOUJIAJILHOTO TIEPEMEHHOTO TOKA,
coOUPATh DIIEKTPUUECKYIO 1IETTh
(mocie1oBaTeNbHO COCTUHEHHBIC
PE3UCTOP U KaTYIIKa UHTYKTUBHOCTH,
MOJKIIFOUEHHBIE K TEHEPATOPY).
IIpusooums npumepvl IpUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LCIIAX
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MEePEMEHHOT0 TOKa.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTY/ bl HAMIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI TOABAEMOTO
Ha BXO/]I LIEMM IEPEMEHHOT0 HANPSKEHUS
MMOCTOSTHHOM aMIUTUTYAbl. Cmpoums
rpaduK 3aBUCUMOCTH aMILUTUTYIbI
HaIMpsHKEHUST HA PE3UCTOPE OT YaCTOThI
[0/1aBAEMOT0 Ha BXOJ LIENHU EPEMEHHOTO
HaIPSHKEHUS! TOCTOSTHHOM aMIUTUTY/IBI (C
y4eTOM a0COJIIOTHBIX MOTPEIIHOCTEN
U3MepsSeMbIX (U3HMUECKUX BEJIMYUH).

[ Ipumensims nIpaBUiIa NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHUECKUX
BEJIMYMH JIPYT OT Apyra.

Uccneoosams 3aBUCUMOCTD aMILTUTY bl
HaIpSHKEHUS. HA PE3UCTOPE OT YaCTOThI
0/1aBaEMOT0 Ha BXOJ IIEMHU NEePEMEHHOTO
HaIPSDKCHUS TTOCTOSIHHOM aMILTUTYABI U
uUHmMepnpemuposams NOIy4CHHYIO

3dBUCHUMOCTD.
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Onpedensims aKTUBHOE COIPOTHUBIICHHE
KATYIIKA WHIYKTUBHOCTH

(Mo HU3KOYACTOTHOU o0nacTu rpaduka) u
WHIYKTUBHOCTh KaTYIITKA

(10 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzosams T€HEPATOP HUZKOU
JacCTOThI, OCHMIUIOTpad WK BOIBTMETP
MEPEMEHHOTO HAMPSKCHHSL.

Pewamys 3a7a41 Ha TIETIH IEPEMEHHOTO
TOKa C pEe3UCTOPaMH, KOHJIEHCATOpaMH U

KaTyIIKaMHU HHAYKTHBHOCTH

2.4.1.

Bsenenue
B OKCIIEPUMEHTAIbHYIO

aKyCTHKY (JIEKIIHS)

MexaHnyecKue BOJIHBI, YCIOBUS UX
pacrnipoctpaHenus. [lonepeunsie u
Mpo10JibHbIE BOJHEL. [lepuon,
4acTOTa, CKOPOCTh PACTIPOCTPAHECHUS
1 JJIMHA BOJTHBI. OTpakeHue,
npesioMyeHue, UHTepdepeHIus U
nudpakiys BOJH. 3BYK Kak
MexaHuyeckas BoHa. CKOpOCTh
3ByKa. | poMKOCTb 3ByKa. BricoTa

ToHa. O6epTonbl. TeMOp 3ByKa

Onepuposams NOHAMUAMU:
MeXaHW4YecKasl BOJIHA, IEpUo/I, 4acToTa,
CKOPOCTb paCIIpPOCTPaHEHUS U AJTUHA
BOJIHBI, OTPa)KE€HUE, MTPEJIOMIICHHE,
uHTepdepeHius u qudpakiys BOJIHBI,
3BYK, CKOPOCTh, TPOMKOCTb, BBICOTA TOHA,
00epTOH U TeMOp 3ByKa.

Ymems 0OBSICHATH pa3ianune MExXIy

[MOIICPCUYHBIMHA U IIPOAO0JIbHBIMHA BOJIHAMMU.
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3nams GopMyIibl, CBSA3BIBAIOIINE
CKOPOCTb, IEPUO/I, HACTOTY U JTUHY
BOJIHBI, TPOCTEUILINE METO/IbI
MCCJIEI0BAHUSI 3BYKOBBIX CUTHAJIOB.

[ Ipusooums npumepsvt 3ByKOB pa3HOU
POMKOCTH, BBICOTHI TOHA U TEMOPA,
SIBJICHUI OTPa)KEHMSI, IPEJIOMIICHNUS,
MHTEPPEPEHIINH U TU(DPAKIIMU BOJHBI.
Onpedensimsb Ha CAyX 3BYKH BBICOKHX U
HU3KUX YaCTOT, TOHAJIbHBIC 3BYKU U
[ITyMBI.

Pewamo 3a1a49M O 3BYKOBLIX BOJIHAX

2.4.2.

OcuumiorpamMmma u
CIIEKTp TJIaCHBIX 3BYKOB

(IPaKTUKYM)

[lepuon, yactora, CKOPOCTh

pPacTpOCTPAHEHHUSI U JJIMHA BOJIHBL.

CkopocTb 3ByKa. 'poMKOCTh 3BYKa.

Bricora Tona. O6epTonsl. TemOp

3ByKa. CieKkTp 3ByKa

Onepuposams noHsamusMuy. BbICOTA TOHA,
00epTOHBI, TEMOp 3ByKa, CIIEKTp 3BYKa,
ocLAJUIOrpaMmMa.

Ymems 00BsICHATD, Kakasi HHPOpMAIIHs
COZIEPKUTCS B OCLIIITIOTpaMMe, a Kakasi B
CIEKTpE, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

I Ipusooums npumepvl TPUPOAHBIX

MTPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE T€HEPUPYIOT TOHAJIBHBIE
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3BYKH U IIIyMbI, UX OCLIJIJIOTPaMM U
CIEKTPOB.

[ Ipumensamo 111 IOTYUYEHUS
OCIIJIJIOTPaMM U CIIEKTPOB 3BYKOB
MEePCOHANIbHBIN KOMIBIOTED C
MUKPO(HOHOM WK CMapThOH C
MpeayCTaHOBJICHHBIM ITPOTPAMMHBIM
o0OecreyeHueM.

Dopmynuposams TUTIOTEY O XapaKTEPE
OCIIJIJIOTPaMM U CHEKTPOB Pa3IMYHBIX
3BYKOB.

Uccneoosams OCUUIIOTPAMMBI U
CHEKTPBI PA3INIHBIX TJIACHBIX 3BYKOB
OJIU3KUX YACTOT U UHMEPNPEMUpPO8aAmy
ATU OCHWJIJIOTPAMMBI U CTIEKTPHI.
Onpedensimp 1O OCUUIUIOTPaAMMaM U
CIIEKTPaM aMILTUTY/ bl 3BYKOBBIX BOJIH,
4acTOThI MX TOHOB U OOEPTOHOB,
OLICHUBATh A0COJIFOTHBIE U
OTHOCHUTEJIHHBIC MTOTPEITHOCTH

N3MCPCHHBIX (I)I/I3I/I‘—ICCKI/IX BCJINMYHH.
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Yemanaenusame 63aumocesnzu
MCIKAY I'POMKOCTBIO 3BYyKa U BUIOM
OCHUIIIOTpaMMBI; MCIKIAY BBICOTOM TOHA

(TeMOpoM 3ByKa) M BUJIOM CIIEKTpa

2.5.1.

Crossune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosuast MexaHU4eCKasi BOJIHA KaK
CyMMa JIByX BOJIH, OC€TYIINX B
MPOTUBOIOJIOKHBIX HAIIPaBICHUSIX.
[lonepeuHblie ¥ NPOIOJIBHBIE CTOSIYHE
BOJIHEI. [lepuon, yactoTa, CKOPOCTh
pacIpOCTPaHEHU U JIJIMHA CTOSYEH
BOJIHBL. ¥Y3J1bl U My4HOCTHU. Biusinue
rpaHull OJTHOMEPHOM CpEbI Ha
(dbopMHpOBaHUE CTOSTYMX BOJIH.
Pe30HaTOpbI C OTKPHITHIMU U
3aKPBITHIMU KOHLIAMU. Y CIIOBUS
00pa30BaHUsI CTOSYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI TOH U 00EPTOHBI CTOSAUEH

3BYKOBOM BOJIHBI

Onepuposams nOHAMUAMU: CTOSYAS
BOJTHA, Y3€J1 ¥ ITyYHOCTh CTOSIYCH BOJTHBI,
OCHOBHOM TOH M 00EPTOH CTOSTUEH
3BYKOBOU BOJIHBI.

Ymemsv 00BACHITH YCI0BUSI 00pa30BaHUS
CTOSIYMX 3BYKOBBIX BOJIH B PA3TUIHBIX
pe30HATOpax, MPUHLMIN ACHCTBUA
KaMepTOHa.

3Hamb BUIIBI TPAHUYHBIX YCIOBUH,
(dbopMyITy, CBSI3BIBAIOILYIO YACTOTHI
OCHOBHBIX TOHOB ¥ 00€PTOHOB C JUTHHON
pE30HaTOpa U CKOPOCTHIO 3BYKA.
IIpusooums npumepwvl 3ByKOBBIX
PE30HATOPOB.

Pewams ipocTenie 3aauv 0 CTOSTYUX

3BYKOBBLIX BOJIHAX
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252

WN3ydeHune cekTpa 3ByKa
JIMHEMHOTO pEe30HATOpA

(IpaKTUKYM)

OCHOBHOI TOH U 00EPTOHBI CTOSUEH

3BYKOBOM BOJIHBI

Onepuposams noHAMUAMU: OCHOBHOU
TOH U 00€PTOHBI CTOSTYEH BOJIHBI, TEMOP
3BYKa, CHIEKTp 3BYyKa.

Ymems 00bACHTH, Kakas UHPOpMaIUs
COJEPIKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TMTHEHHBIX
3BYKOBBIX PE30HATOPOB.

[ Ipumenamo 11 MOJTyYEHUS 3BYKOB
CaMOJEIbHBIN aKyCTUYECKUI PE3OHATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJ/ION), a JJIs IOJTyYEHUs CLIEKTPOB
3BYKOB - [IEPCOHAJIbHBIN KOMITBIOTEP C
MUKPO(HOHOM M CMapT(HOH C
MpelyCTaHOBJICHHBIM MPOTPaMMHBIM
o0ecreyeHueM.

Dopmynuposams TUTIOTEZY O XapaKTEPE
3aBHCHMOCTEH YaCTOThl OCHOBHOI'O TOHA
U TIEpBOTr0 0OEPTOHA 3BYKOBO BOJHBI OT
JUTMHBI PE30HATOPA.

Cmpoums TuHEapU30BaHHbIE rpaduKu
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3aBUCUMOCTEH 4acTOThl OCHOBHOT'O TOHA
1 TIEPBOT0 0OEPTOHA 3BYKOBOM BOJIHBI OT
BBICOTHI BO3IYIITHOTO CTOJI0A B MPpOOUpKE
(c yueToM aOCOFOTHBIX NOTPEMIHOCTEN
M3MepseMbIX (U3HMUECKUX BEIIMYUH).

I Ipumensme TipaBUiIa MOCTPOCHUS
rpaduKoOB 3aBUCUMOCTEN PU3UUECKUX
BEJIMYMH APYT OT JApyTa.

Hccnedosams Tpaduku 3aBUCUMOCTEN
4aCTOThl OCHOBHOT'O TOHA U IIEPBOTO
00epTOHa 3BYKOBOU BOJHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B MPOOUPKE U
UHmMepnpemuposams 3TU TpaduKu.
Onpedenamsb CKOPOCTh 3ByKa B BO3yXe
Mo rpadvkam 3aBUCUMOCTEH YaCTOThI
OCHOBHOT'O TOHA U MEPBOro 00epTOHA
3BYKOBOH BOJIHBI OT BBICOTHI BO3/AYIIHOTO
cToJi0a B MpOOUpPKE, OIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh U3MEPEHHOU (pr3ndIecKoi

BCIIMYMHBI
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2.6.1.

M3mepeHune nokasaTens
PEIOMIIEHUS
[JIOCKONapaieIbHON

MJIACTUHBI (TTPAKTUKYM )

Jlyd cBeta. OTpakeHue cBeTa.
3aKOHBI OTPAKEHHUSI CBETA.
[Ipenomnenue cBeta. 3aKOHbI
pesoMJIEHUS cBeTa. AOCOIIOTHBIN
OKa3aTesb PEJIOMIICHHUS.
OTHOCUTENBHBIN MTOKa3aTelb

MPEIOMIICHUS

Onepupogams nousmusmu: Iy4d CBETA,
OTPaXCHHE CBETA, IIPEJIOMIICHUE CBETA,
aOCOJIIOTHBII U OTHOCUTEIbHBIN
MMOKa3aTelb MPeIOMIICHUSI.

Ymems hopmynupoBaTh 3aKOHBI
OTPa)KEHUS CBETA, 3aKOHBI TPEJIOMIICHUS
CBETa, COOMpPaTh IKCIICPUMEHTAIILHYIO
YCTaHOBKY.

[ Ipusooums npumepsvl ONTHIECKUX
SIBJICHUM, B KOTOPBIX HAOJIIOIAI0TCSA
SIBJICHUSI OTPaKEHUS U MPEJTOMIICHUS
CBeTa.

[ Ipumensams 3aKOHBI MMPEJIIOMJICHUS CBETA.
Cmpoums X011 JIyde NpU NpeOMIICHUN
CBETA Ha MOBEPXHOCTH.

Hccneoosams N3MEHEHUE

HanpaBJICHUS JTy4da CBETa, MaJaroIlero Ha
OOKOBYIO TOBEPXHOCTh
MJI0CKOTNapasuieIbHOM IJIACTHUHBI, B

3aBHUCUMOCTHU OT yI'Jia MMaJACHUA
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U UHmMepnpemuposams MOIyYCHHbIC
pPE3YJbTATHI.

Onpedensims OKa3aTellb MPEIOMIICHUS
MaTepHuaa II0CKONnapaIeIbHON
[JIACTHHBI, OLICHUBATh a0COJIIOTHYIO U
OTHOCHUTEJIbHYIO ITOTPEIIHOCTh
M3MEPEHHON (PU3NUECKON BETUUUHBI.
Hcnonvzoeams J1a3epHYIO YKa3KYy,
JIMHEUKY.

Pewamo 3a1a49M Ha IIPCIOMJICHUC CBCTA

2.6.2

M3mepenue nokasarens
MPEITIOMIICHUS TTPU3MBI 10
MHUHUMAJIBHOMY YTITY
OTKJIOHEHUS JIa3€PHOI0

yda (TPaKTUKYM )

[Ipenomiuenue ceera. 3aKOHbI
MpeIoMIICHUS cBeTa. AOCOMIOTHBIM
MOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN MTOKA3aTEINb
npenomiieHus. [Ipusma.

[ IpesoMIIsIFOIMEI yTOJ1 TPU3MBI

Onepuposams nowsamusamu. TIPEJIOMIICHHAE
cBeTa, aDCOMIOTHBINA M OTHOCUTEIBHBIN
MOKa3aTellb MPEIOMIICHUS,
MTPEJOMIISIFOIANA YTOJI TPU3MBI.

Ymems paccunThIBaTh MUHUMAJIBHBIN
YTOJ1 OTKJIOHEHUS JTy4ya TPEYroJbHON
PaBHOCTOPOHHEHN MPU3MOii, cCOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.

I Ipusooums npumepvl ONTUIECKUX
npuOOPOB, B KOTOPHIX MPUMEHSIOTCS

[PEITOMJITAIOIINE TIPU3MBI.
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[ Ipumensams 3aKOHBI IPEJIIOMIICHHUSI CBETA.
Cmpoumbs X011 Ty4el B TPEYroJIbHON
PABHOCTOPOHHEN ITPU3ME B CIIy4dae
[MPOU3BOJIBHOTO HANIPaBJICHUS NaJACHUS
Tyda U B CIy4ya€ MUHUMAJIbHOTO yTIJia
OTKJIOHEHHS JTyYa.

Hccneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHUS JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEU IMPU3MOU OT
HaIlpaBJICHUS NAJArOIIETro JIyva u
uHmepnpemupo8ams NOJIy4EeHHbIE
PE3YJIBTATHI.

Onpedensims 10 TOTYYEHHOMY 3HAYEHUIO
MHUHUMAJIBHOTO yIJIa OTKJIOHEHHUS JIy4ya
TPEYroJIbHOM PABHOCTOPOHHEN NMPU3MOU
[OKa3aTelb IPEJIOMIICHUS MaTepuania
MPU3MBbI, OLIEHUBATh A0CONMIOTHYIO U
OTHOCHUTENBHYIO MTOTPEIIHOCTh

M3MEPEHHON (DU3NUSCKON BEITUIMHBI.
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Hcnonvszoeams TpU3MYy, Ja3€pHYIO
YKa3KY, TPAHCIIOPTHUD.
Pewams 3a1aun 0 NPEJTOMIICHUH JIyYEH B

pU3Max

2.7.1.

[Tpumenenue s dexra
MIOJTHOTO BHYTPEHHETO
OTPa)KCHHUS B U3MEPEHUSX

(JrexIus)

[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yroi NoJHOro

BHYTPEHHETO OTPAKECHUS

Onepuposams noHAMUAMU.: TIOTHOE
BHYTPEHHEE OTPaXCHUE, NPEICIbHBIN
YTOJ1 [IOJTHOTO BHYTPEHHETO OTPAYKEHHUSI.
Ymems hpopmynupoBats yciaoBue
BO3HMKHOBEHUS [TOJIHOTO BHYTPEHHETO
OTPaXKEHUS.

3nams GopMyITy, CBA3BIBAIOILYIO YTOJI
MOJIHOT'O BHYTPEHHETO OTPAXKEHUS C
a0COJIIOTHBIMU TIOKA3aTeIsIMU
[IPEJIOMIIEHUS CPEI.

I Ipuooums npumepsi IPUPOAHBIX
SIBJICHUM U TEXHUYECKUX YCTPOMCTB, B
KOTOPBIX HAOI01aeTCs (IPUMEHSIETCS)
SIBJICHHE ITI0JTHOTO BHYTPEHHETO
OTpaXKEHUSI.

Pewiams 331241 Ha TIOJTHOE BHYTPEHHEE

OTpaxeHue
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2.7.2.

3MepeHue mokasaress
TIPEJIOMJICHUS TIPU3MBI C
[IOMOILILIO HAOIIOAECHUS
yrjia MOJHOTO
BHYTPEHHETO OTPasKCHUS

(IpaKTUKYM)

[loHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yroy noJHoro

BHYTPCHHCT'O OTPAKCHUA

Onepuposams nonsmusamu. PEJIOMIICHNE
cBeTa, a0COTIOTHBIN U OTHOCUTEIbHBIN
[MOKA3aTelb MPEIOMIICHUS,
MPEIOMIISIFOIINNA YTOJI TPU3MBI, TIOJTHOE
BHYTPEHHEE OTPaKEHUE, MPEACIbHBIN
YTOJ1 IOJTHOTO BHYTPEHHETO OTPAKEHHUS.
Ymems paccuuTBIBaTH YTOJ MOJIHOTO
BHYTPEHHET0 OTPa)KE€HUs1, COOUPATH
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY.

[ Ipusooums npumepvl ONTUIECKUX
MpUOOPOB, B KOTOPBIX TPUMEHSIOTCS
[PEJIOMJISIOIINE TPU3MBI M UCTIOJIB3YETCS
SIBJICHHE ITI0JTHOTO BHYTPEHHETO
OTPaXKEHUSI.

Cmpoumbs X0J1 Ty4ya B TPEYroJIbHON
MPU3ME C YYETOM BO3MOYKHOT'O TIOJIHOTO
BHYTPEHHETO OTPAXKEHUS JTyYa.

[ Ipumensims 3aKOHBI ITPETIOMIIEHUS CBETA.
Hccnedosams ycnoBus, IpU KOTOPBIX

MO>KHO HaOJII0AaTh MOJHOE BHYTPEHHEE
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OTpa)k€HUe JIy4a, HIyIIEero B
TPEYTOJIBHOW MIPU3ME U
UHmMepnpemuposams NOJIy4CHHbIC
pPE3yJbTATHI.

Onpeoenamp NOKa3aTeib MPEIOMICHUS
MaTepHuaa pu3Msl 110 U3MEPEHHBIM
[apaMeTpam, Ipyu KOTOPBIX HAYNHAET
HA0JII01aThCS TI0JTHOE BHYTPEHHEE
OTPa)KECHUE JIy4a B IIPU3ME, OLICHUBATH
aOCOJIFOTHYIO U OTHOCHUTEJIbHYIO
MOTPEIIHOCTh U3MEPEHHOU (pru3nuecKon
BEJINYHHBI.

Hcnonvzoeams IPU3MY, JTa3€PHYIO
YKa3KY, TUHEUKY.

Pewambs 3a1a41 0 IOJTHOM BHYTPEHHEM

OTPaXEHUH JIyYeH B IIpU3Max

2.8.

[IpoBepka GpopmyIibl
TOHKOM JIMH3BI C
MOMOIIbIO METOa
napasjiakca,
MPYMEHEHHOTO JIJIs

OIpeICTICHUS

Colupatomue 1uH3bl. TOHKas TUH3A.
@OKyCHOE PACCTOSTHUE U ONTUYECKAS
CHJIa TOHKOU JIMH3BI. 3aBHCUMOCTD
(hOKYCHOTO pacCTOSTHUS TOHKOM
c(hepHUIeCKOi JIMH3HI OT €€

reoMeTpuun

Onepuposams nNOHAMUAMU. TAH3A,
TOHKas JTMH3a, COOMparoIas JIMH3a,
rJIaBHas ¥ MOOOYHAS ONTUYCCKAS OCh,
doxkyc, PoKyCHOE pacCTOSIHUE,

(dhokayibHas TIJIOCKOCTh, ONITUYECKAs CUJIa,

[MOINCPCUYHOC YBCIMUCHHAC,
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IIOJIOKCHHUA I/I306pa}K€HI/I51

(IpaKTUKYM)

Y OTHOCHUTEJILHOTO ITOKA3aTeNs
npeiaomiieHus. Popmysa TOHKOU
JIMH3BL. Y BEIIMYEHHE, JaBAEMOE

nmuH30M. [lapamnakce

mapasuTakc.
Ymemsv 00BACHITH CYITHOCTD
napajutakca, 3aucbiBaTh GopMyy,
BBIPAXKAIOIIYIO 3aBUCUMOCTh (DOKYCHOTO
pPaCCTOSHUSL TOHKOU CepHUECKOM JIMH3BI
OT €€ T€OMETPUU 1 OTHOCUTEIBHOTO
MoKa3aTelis MPeJIOMIICHUS, a TaKkKe
dbopMyITy TOHKOH JINH3BI, COOMPATH
PKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepwvl apaiiiakca,
ONTUYECKHUX MPUOOPOB, B KOTOPBIX
PUMEHSIOTCS] COOMpPAIOLINE JTUH3BI.

I Ipumenams HOpMyITy TOHKOH JIMH3HI.
Cmpoums X011 pa3IUYHBIX JIy4eH B
TOHKOM coOuparoiei JIMH3e.
Hccnedosams BO3SMOXKHOCTb TPUMEHEHUS
hddexTa mapanmakca st ONpeaeICHUs
MOJIO’KEHUST U300paKEHHS NCTOUYHUKA
CBETa C MaJIOM CBETUMOCTBIO,
MOJIy4EHHOTO C MMOMOIIbI0 COOMparoIen

JIMH3bI
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U UHmMepnpemuposams MOIyICHHbIC
PE3YIBTATHI.

Onpedensimsb HOKYCHOE pacCTOSHUC
coOuparoIeit JIMH3bI HA OCHOBAHHUH
pPE3yIbTAaTOB SKCIIEPUMEHTOB 10
HaOJII0/ICHUIO TTapajulaKkca n300paKeHUst
TOYEYHOTO MCTOYHUKA CBETA, OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh U3MEPEHHOU (pr3ndecKoi
BENTUYUHBL. M cnov306ams COOUPAIOIIYIO
JTUH3Y, ONITHYECKYI0 CKaMBIO.

Pewiams 3a1au HA TOHKAE COOMPAFOIIINE

JIMH3bI

29.

3mepenne poKycHOTO
pacCTOSHUS
PacCEnBAaOIIEH JTUH3BI

(IPaKTUKYM)

PacceunBaroniue TuH3bI.

Tonkas nua3a. POKyCHOE
PaCcCTOSTHUE U ONTHYECKas Cuia
TOHKOW JINH3bI. DOpMyIia TOHKON
JTMH3BI.

Xog Jiy4a, TpOIIEAIIEro JIMH3Y MO/
MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM

OIITUYECKON OCH.

Onepuposams nOHAMUAMU: TAH3A,
TOHKas JIMH3a, PACCEUBAIOIIAs JINH3A,
MHUMBI HCTOYHUK CBETA, MHUMOE
N300paKeHHUE.

Ymems 3anuceiBaTh PopMyIly TOHKOM
JIMH3BI IS CITyYasi pacCeUBarOLIEH
JTMH3bI, COOMPATh SKCIIEPUMEHTAIBHYIO

YCTAHOBKY, I10JIy4aTh ACHCTBUTEIBHOE
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[TocTpoenue n300pakeHit TOUKH U
OTpe3Ka NpsIMOIl B COOMPAIOIIUX U
paccenBarONIMX JUH3aX U UX

CHCTCMax

M300paKeHNE B PACCEUBAIOIICH JIMH3E
[IyTEM CO3/IaHUS C TOMOIIBIO
coOuparoniel TMH3bl MHUMOTO UCTOYHUKA
17151 pacceuBarollel TuH3bL. [Ilpusooums
npumepsbl ONITUYECKUX MPUOOPOB, B
KOTOPBIX IPUMEHSIOTCS] PACCEMBAIOIITNE
TTMH3BI U CUCTEMBI JINH3. [Ipumensams
dhopMyIly TOHKOW JTUH3BI CITydast
pacceuBaromieit TMH3bl. Cmpoums X0
Pa3IMYHBIX JIyYeld B TOHKOU
pacceuBaroIeH JTMH3E, N300paKeHHE
TOYKHU U OTPE3Ka NMPsIMOM B COOMPAIOIITUX
W paccerBaloOIUX JUH3aX U UX CUCTEMaX.
Hccnedosams X011 nyuei uepes
pacCenBaIOIILYIO JINH3Y, a TAKXKE B
CUCTEME, COCTOSIIICH 13 coOuparoiei u
pacCenBaIOIICH JIMH3 MTPU UX PAZTUYHOM
B3aMMHOM PACIIOJIOKECHUU U
uHmepnpemupoeams NOJIyIEHHbIE
pE3YyIbTaTHI.

Onpedensims HOKYCHOE pacCTOSHUE
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paccenBarollIei JTMH3bI HA OCHOBAHUU
PE3yJIbTATOB SKCIIEPUMEHTOB 1O: 1)

HAOJIIOAECHUIO JEHUCTBUTEILHOTO

JIMH30M;

2) HaOJIIOCHUIO PACXOSIIETOCS
CBETOBOI'0 IMy4YKa, 00pa30BaHHOTO
PaCCEHUBAIOIIECH JIMH301; OIICHUBATD
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh U3MEPEHHOU (PU3NYECKON
BEJIIMYHHBI.

Hcnonvzosams COOUPAIOITYIO

1 PacCEUBAIOIIYIO JIMH3Y, ONTHYECKYIO
CKaMbIO.

Pewiams 3aqaun Ha TOHKHUE

pacCCUBAOIINC JINH3bI

I/I306pa}KCHI/IH, JaBacMoOro pacceHBaromeﬁ

2.10

OnpeneneHue IJIMHbBI
BOJTHBI JJa3€PHOTO
W3ITyYCHHSI C TIOMOIIIBIO
cxembl FOHra

(IpaKTUKYM)

NuTtepdepenus cBera.
KorepeHTHbIE HICTOUHUKH.

Y cioBUA HAOJIOIEHUSI MAKCUMYMOB
1 MUHUMYMOB B

MHTEPHEPEHIITMOHHON KApTUHE OT

JBYX KOTCPCHTHBIX HCTOYHHKOB.

Onepuposams NOHAMUAMU.:
uHTEepPEepeHIus, HHTep(pepeHInOHHas
KApTHUHA, KOTEPEHTHBIE UICTOYHUKH,
uHTep(EepeHIIMOHHAs CXeMa, CXeMa

[Onra.

Ymemo 3anuceiBaTh yCiI0BUsA
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HpI/IMepI)I KJIIACCHYCCKHUX

UHTEP()EPEHITMOHHBIX CXEM

HAOJII0ICHUS] MAKCUMYMOB U MUHUMYMOB
B MHTEP(HEPEHITMOHHON KapTUHE OT JIBYX
KOT€PEHTHBIX UICTOUHUKOB, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.

I Ipusooums npumepvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOICTB, B
KOTOPBIX HaOII01aeTCs (IPUMEHSETCS)
SIBJICHUE MHTEP(EPEHITNN.

I Ipumensame yCcoBUs HaOIIOCHUS
MaKCHUMYMOB 1 MUHUMYMOB B
uHTephepeHIIMOHHON KapTuHe. Cmpoums
X0/l «JTy4eil» U NOKa3bIBATh HA HEU
PA3HOCTh X0J1a B UHTEPPEPEHIIMOHHON
cxeme fOHra. @opmynuposams TUNIOTEY
0 BHUJIe UHTEP(HEPEHITMOHHOM KapTUHBI
MPU Pa3IMYHBIX T€OMETPUUECKUX
napaMmerpax cxembl FOHra.

Hccnedosams naTEpHEPEHIIMOHHYIO

KapTUHY TpU HAOIIOICHUN
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MHTEPPEPEHIINH C TIOMOIIBIO CXEMbI
tOnra u unmepnpemuposams
MOJIy4YeHHbIE PE3YJIbTATHI.
Onpeodensime NIMHY BOJHBI CBETA IO
pe3ynbTaTam HabJI0ICHUS
MHTEePHEPEHIITMOHHON KAPTUHBI C
noMoIbio cxeMbl KOHra, olleHuBaTh
aOCOJIIOTHYIO U OTHOCHUTEJIbHYIO
MOTPEITHOCTh U3MEPEHHON (PU3NYECKON
BEITUYNHBI.

Ucnonvzoeams a3epHYIO YKa3KY,
PYJIETKY, a Takxke (HOabry, OyIaBKU U
HUTKY U1l peanu3anuu cxemsl FOHra.

Pewamyp 3ajaui Ha IBYXBOJHOBYIO

uHTEephEPEHITUIO
HToro mo pasaeny 19
Paznen 3. KBanToBasi pusuka.
3.1. 1 Onepuposams nonsamusamu: 1adpakiys,

M3ydyeHne cnekrpa cBeTa
Pa3IMYHBIX UCTOYHUKOB C
MOMOILBIO

T paKIMOHHON

peteTky (MPakTUKyM)

Judpakuus cseta. Judpakimonnas
perieTka. Y clioBue HaOIIOACHUS
TJIaBHBIX MAKCUMYMOB TIPH TaICHAH
MOHOXPOMATHYECKOTO CBETa Ha

MU(PAKIIMOHHYIO PEILIETKY.

nuppakiMOHHas peneTka, GOToH,
YPOBEHb SHEPTUH aTOMa, U3JTyYeHHE U
norjouieHue (POToHa, CIEKTP U3TyUEHUs,
CIIEKTPOCKOII. Y memsb 3anuChIBaTh

YCIIOBUS
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W3nydenue v noriomieHne GoToHOB
[IPU IIEPEXO0JIE aTOMA C OJHOTO
YPOBHS SHEPTUHU HA Apyrou. Bubl

cnekTpoB. CIIEKTPOCKON

HAOTIOCHUS TJIABHBIX TU(PPAKITHOHHBIX
MaKCHMYMOB MpH MaJICHUU
MOHOXPOMATHYECKOTO CBETA Ha
MU(PAKIIMOHHYIO PENIETKY, YCIOBUS
M3ITy4EeHUS U OTJIONIEHUST (POTOHOB MPHU
[EPEX0/I€ aTOMA C OJHOTO YPOBHS
HPHEPTUU Ha JAPYroid, cooupath
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY.

I Ipusooums npumepvl IMTHENYATHIX,
MMOJIOCATHIX U CILIOIIHBIX CIIEKTPOB
W3JTy4YCHUS, TEXHUYECKUX YCTPOWCTB, B
KOTOPBIX ITPUMEHSIOTCS U3JIYYEHHUS C
Pa3IMYHBIMUA BUJAMU CIIEKTPOB.

I Ipumensame yCcoBUs HAOIIOICHUS
[JIABHBIX TU(PPAKIMOHHBIX MAKCUMYMOB
MpY MaJICHUA MOHOXPOMATHYECKOTO
CBeTa Ha JUPPAKIIMOHHYIO PEIIETKY.
Cmpoumb X0 «Iyden» IpU UX
HOPMAJIBHOM I1aJICHUY HA
(PPaKIIMOHHYIO PEIIETKY U MOKa3bIBaTh
Ha HEW pa3sHOCThb Xoaa. Popmyauposamso

CUIIOTE3Y O BUJE
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CIIEKTPOB M3Jy4YECHUS] HCTOYHUKOB CBETA
Pa3HOU MPUPOBI.

Hccneooeams ONTHYECKUE CIIEKTPHI
M3JIy4EHUs HICTOYHUKOB CBETA Pa3HOM
MPUPOABL U UHMEPRPEMUPOBAMb
MOJTYYEHHbIE PE3YIIbTATHI.

Onpedensims JJIHBI BOJIH U3TyYEHUS
pa3IMYHBIX UICTOYHUKOB 10 PE3yJIbTaTam
HaOMI0ACHUS TUPPAKITMOHHON KapTUHBI,
naBaeMoil TUGPAKIIMOHHON PeIIeTKOM,
OLIEHUBATh a0COIIOTHYIO U
OTHOCUTEJIbHYIO MOTPEIIHOCTh
M3MEpPEHHON (PU3NUECKON BETUUUHBI.
Hcnonvzosams TupakLnOHHYIO
penieTky, (poHapsp ¢ JaMmnon
HaKaJIMBaHU, CBETOIMOAHBIN (DOHAPBD,
ra3zopaspsHyIo Jamily, nruadparmy,
MEpHYIO JICHTY.

Pewams 3anaum 0 NaJlcHUU CBETA
PA3IMYHOTO CIIEKTPAIILHOIO COCTaBa Ha

MUGPaKIUOHHYIO PEIIETKY
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3.2.

Hccaenosanue
3aBHCHMOCTH
WHTEHCUBHOCTH
CBEUCHHS CBETOJIMOJIA OT
CHJIbI TPOTEKAIOIIETO
yepes HEro TOoKa

(mpaKkTUKyM)

CBeTO,I[I/IOI[, NHTCHCHUBHOCTD

W3ITydeHusl, JOTOH, JIEKTPOH

Onepuposams NOHAMUAMU: CBETOUOI, P
- N -1Iepexo1, MIEeKTPOH, AbIpKa, GOTOH,
WHTEHCUBHOCTD U3ITyUICHHUS.

Ymemsv 0OBACHSTH B YIIPOIIEHHOM BUIE
MIPUHIIAT JCHCTBHSI CBETOAMO/A,
coOUpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpuooums npumepsvt IPUMEHEHHS
CBETOIHMOJIOB B OBITY M B TCXHHKE.
Dopmynuposams TUTIOTEY O XapaKTEpe
3aBUCUMOCTH UHTEHCUBHOCTH U3TyUYCHUS
CBETO/IMOJIa OT CHJIbI TPOTEKAIOIIETO
yepe3 Hero Toka. Mcciedosamy
3aBUCUMOCTH HHTCHCUBHOCTH H3TyUCHUS
CBETO/IMOJIa OT CHJIbI TPOTEKAIOIIETO
yepe3 HEro ToKa U UuHmepnpemuposamy
MOJIyYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH U3ITyYCHHS CBETOINOA
OT CHJIBI MPOTEKAIOIIETO Yepe3 HEro ToKa

(c yueToM aOCOIFOTHBIX
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MOTPENTHOCTEH U3MEPSIEMBIX (DU3UIECKUX
BEJIMYKH).

I Ipumernssmo TIpaBUIA TOCTPOCHUS
rpaduKoOB 3aBUCUMOCTEH PU3NUECKUX
BEJIMYUH JPYT OT Jpyra.

Onpedenampb XapakTep 3aBUCUMOCTH
WHTEHCHBHOCTH U3ITyYCHHS CBETOINOA
OT CHJIBI POTEKAIOIIET0 Yepe3 HETO TOKa.
Hcnonvzosams CBETOANO/, TIOKCMETP
(w1 cMapThOH C TaTYINKOM
OCBEIIEHHOCTH), JIJA0OPATOPHBINA OJ0K
MUTaHUS (MM KCTOYHUK TTOCTOSTHHOTO

HaIPsHKEHUS, peOCTaT U MYJIbTUMETD)

3.3.

Hab6mronenue
n30MpaTENbHOCTH
BHYTPEHHETO
doTtorpdexra k qMHE

BOJIHBI CBETA (ITPAKTUKYM)

Ceronnon, WHTECHCUBHOCTD
W3JIy4EHNS, (boTOH, AIEKTPOH.
OHepruss ¥ UMOyJdbC  (OTOHA.

dotorddext. 3akonbl hoTodrPdhexTa.
YpaBHEHHE DHUHINTENHA IS
dboroabdexra. «KpacHas rpaHuma»

dbororddexra

Onepuposams noHAMUAMU. CBETOAUO,
- N -miepexo/1, AEKTPOH, AbIpKa, POTOH,
WHTEHCUBHOCTb U3yueHusi, GoTodPdhexT
(BHEIIHUI ¥ BHYTPEHHUH), POTOTOK,
«KkpacHas rpaHuna» gorodpdexra.
Ymemvb 0OBSACHSTH B YIIPOIIICHHOM BH/IE

MPUHLMI JEWCTBUSA CBETOAMOA,
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dbopmyHpoBaTh 3aK0HBI poTodPdekTa,
3alMChIBaTh YPaBHCHUE DWHINTEIHA JJTsI
dboTtorpdexra u hopmyy 11 «KKpacHOU
rpaHuipy porodddexra, coouparthb
PKCIIEPUMEHTAJIBHYIO YCTAaHOBKY.

I Ipusooums npumepvl IpUMEHEHUS
CBETO/IMOJIOB B OBITY U B TEXHHUKE.

I Ipumensamso 3axoHbl hoToddPexTa,
ypaBHEHHE DUHIITEWHA IS
dboTorpdekra, hopmymy s «KKpacHOU
rpanuiib» Gororddexra.
Dopmynuposams TUTIOTE3Y 00 YCIOBUAX
BO3HHKHOBEHUS BHYTPCHHETO
dboToapdexra npu nageHU Ha
CBETO/IMO]] CBETOBBIX BOJIH pa3HOU
TUTHHEI.

Uccnedosams siBIEHNE BOZHUKHOBEHUS
¢dboTOTOKA B OCBEIIIAEMOM CBETOJINO/IE,
M3y4HB 3aBUCUMOCTD CHITBI ()OTOTOKA B
OCBEILAEMOM CBETOAMOE OT HAMPSKCHHUS

Ha IPpyroM CBCTOJIHUOAC,
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BEITIOJTHSFOITICM POJIh HICTOYHUKA CBETA U
UHmMepnpemuposams TOTyICHHBIC
pPE3yIbTaTHI.

Onpedensims yCIOBUE BO3SHUKHOBEHUS
¢dboTOTOKA B OCBEIIAEMOM CBETOJIMO/IE
(TOK BO3HUKAET TOJIBKO MPU OCBEIICHUHU
€ro CBETOAMOJIOM C JITHHOM BOJIHBI,
MEHBIIIEH WM PaBHOW JUIMHE BOJIHBI, HA
KOTOPYIO PACCUUTAH OCBEIIaeMbIi
CBETOJIMON).

Ucnonv3o6ams CBETOANOIBI PA3HBIX
[IBETOB (KpacHbIC, 3€JICHbIC U CHHUE),
nabopaTopHBIi OJIOK TUTAHUS,

MYJIbTUMCTP.

Pewams 3anaun Ha PoTOIPDHEKT

Wroro no pa3zaeny 5
OBILEE KOJIMYECTBO 34
JACOB I10 IIPOTPAMME
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