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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimiass  pabowass  mporpamma  kypca  «OCHOBBI  (pu3uM4ecKOro
JKCHEpUMEHTa» (Jajiee — mporpamma) paspaboTaHa B COOTBETCTBUHM C
TpeOoBaHUSAMH (eIePATBHOTO TOCYJapPCTBEHHOTO 00pa30BaTeIbLHOTO CTaHIapTa
cpeanero oo6mero obpasomanus (manee — OI'OC COO) [1, 2] u HampaBicHa
Ha OopraHuzaiuioo oOydyeHus B (PU3MKO-MATEMATUUECKOM Mpoduiie B COOTBETCTBUU
c TpeOoBaHUMsMHU (eaepalbHON 00pa30BaTEIbHON MPOTPaMMBI CPETHETO OOIIETO
obpazoBanus (POIT COO) [3].

Peanuzarust mporpaMMbl MOYKET COJICHCTBOBATH JOCTHIKEHUIO O0YYAFOIIIMMHUCS
mIaHupyemeix  pe3ynbtatoB  ocBoeHuss @OII  COO, pa3BUTHUIO JTUYHOCTH
oOyyaromuxcs, (OPMUPOBAHUIO U YJOBICTBOPEHHUIO HMX COIMAJIBLHO 3HAYMMBIX
MHTEPECOB U TMOTPEeOHOCTEH, caMopeanu3aluu OOy4YalolUXCcs dYepe3 ydacTue
BO BHEYPOUHOU AesiTenbHOCTH. OTHON M3 BO3MOXHBIX (DOPM peanu3aliiy mporpaMMbI
SBIIICTCS  Kpy)XOK. IIporpamMma MOXET peaau30BBIBATHCS  00pa3oBaTeIbLHOMN
OpraHu3alluel CaMOCTOSATEIHHO JHOO Ha OCHOBE B3aUMOJCUCTBHUS C JIPYTUMHU
OpraHU3alHSIMH, OCYIIESCTBISIONMMMEI 00pa30BaTEIbHYIO 1EITCILHOCTD.

[Iporpamma kypca «OCHOBBI (PU3UYECKOTO SKCHEPUMEHTA» IMpeTHA3HAUCHA
mis  peamm3aruun B 10-11 kmaccax u  HampaBiieHa Ha JOCTUKEHUE
COOTBETCTBYIOIIUX pe3ynbTaToB, chopMyIMpOBaHHBIX B (eaepalbHON
paboueit mporpamMme 1o yueoHomy npeameTy «DPuznkay (yriayOaeHHBIH YPOBEHD).

[Tpu n3ydyeHnn HU3MKA HA YIITYOJICHHOM YPOBHE peau3alivs 3TUX PUHITUIIOB
0asupyercs Ha MCIOJIb30BAHUM CAMOCTOSATENBHOTO YYEHWYECKOTrO JKCIEPUMEHTA,
BKJIIOYAIONIETO, B TOM 4YHCie, paboThl (u3nyeckoro mpaktukyma. Ilpu sTom
1o paboTamMu MpaKTHKyMa IMOHUMAETCS CaMOCTOSATEIBLHOE HCCISAOBAHKUE, KOTOPOES
MIPOBOJIMTCS IO PYKOBOJACTBY CBEPHYTOr0, OOOOIIEHHOrO BHJAa O€3 TOIIaroBOH
UHCTpYKIUU. B pe3ynbrare oOecrneunBaeTcs OBJIAJICHUE O0YyYalOIUMUCS YMEHUSIMU
MIPOBOJIUTH MPSAMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEI0BATh B3aMMHBIC 3aBUCUMOCTH
IBYX (U3WYECKUX BEIUYMH M OCYIIECTBISATH TMOCTAHOBKY OIBITOB IO IMPOBEPKE
MPEIOKEHHBIX TUIOTE3. Bece 3T0 crmocoOCTBYET JOCTHIKEHUIO OJTHON M3 OCHOBHBIX
nenel u3ydeHus (PU3MKKA Ha YpOBHE CpeaHEro ooOmero obpa3oBaHUS — OBJIAJACHUIO
OOy4YarIMMHCS METOJaMU  CaMOCTOSITEIbHOTO IITAHUPOBAHUS W MPOBEICHUS
(bU3HYECKUX HKCIIEPUMEHTOB, aHAIN3a U UHTEPIpETalui UHPOPMAIIUH, OTIPEICIICHUS

AOCTOBCPHOCTH IOJIYUCHHOI'O pC3yJibTaTa.
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AKTyaqbHOCTh peaju3alud JaHHOW  MPOTPaMMBI  OMPEICISIETCS  TEM,
9TO €€ OCBOCHHE II03BOJSICT OOYYalIIMMCS Ha TMPAKTUKE O3HAKOMHTHCS
C pa3IUYHBIMH (PU3NYECKUMH SBICHUSMH, SKCTICPUMEHTAILHO M3YUUTh Pa3IUIHBIC
bu3nueckue 3aKOHOMEPHOCTH, YIIYOUTh CBOM TEOPETUYECKHE 3HAHUSA, PAa3BUTH
UMEIOIHECS ¥ TPHOOPECTH HOBBIC MPAKTHUYECCKUE YMEHHS W HABBIKM B 00JIacTH
TJIAaHUPOBAHMSI, TIOJITOTOBKH, MPOBEJICHUSA, aHAJIN3a U UHTEPIpeTaluu (HU3UIECKOTo
DKCIICPUMEHTA.

[Iporpamma naetr oOydarOmMMCS BO3MOXKHOCTH MPUOOPECTU MPAKTUUECKUN
OTIBIT PabOTHI C JA0OPATOPHBIM 000PYIOBAHUEM, OBJIAJICTh KOHKPETHBIMU MTPHUEMaMH
MCCJIEI0BATEILCKOM  JIESATEIPHOCTH  HAYMHAIOMIETO  (PU3HKA-DKCIEPUMEHTATOPA,
c(hopMHpPOBATH HaBBIKH OIICHKH MOTPENTHOCTEH pe3yIbTaTOB H3MEPEHUS (PH3NIECKUX
BenuuuH. Peanmuzarust mnporpaMMbl  CO3ae€T  yCIOBUSA IS (pOpMUPOBaHHS
y 00y4Jaromuxcs HeCTaHIAPTHOTO KPEATUBHOTO MBINIJICHUS, COJICHCTBYET Pa3BUTHIO
WHIUBUIYaTbHOCTH  CYXJEHUH,  (OPMHPOBAHUIO  KYJIbTYphl ~ OOOCHOBAaHHS
COOCTBEHHOT'O MHEHHUS M CBOOOJIBI €T0 BBIPAKCHHUSI.

[Iporpamma MoxeT OBITH BOCTpeOOBaHa OOYYAIOMIUMHUCS, KOTOPHIE HMEIOT
WHTEPEC U MOTUBAIIHIO K YTITYOJICHHOMY U3YYEHUI0 (DU3UKHA U MATEMAaTHKH, TOTOBSTCS
K YYaCTHUIO B OJTUMITHAJIaX IIIKOJILHUKOB IO (PU3MKE, B paMKax KOTOPBIX MPEAYCMOTPEH
MPAKTUICCKUN TYP.

[Iporpamma mpecienyeT He TOJBKO 00pa30BaTEIbHBIC, HO U BOCIIHTATEILHEIC
[EJIM, TIOCKOJIBKY COOTBETCTBYET HJCE OKOJOTH3AMM U UJee MPHUKIATHON
HAIPaBJICHHOCTH, KOTOPBIC, B YHCIE APYTHX HJCH, TOJOXKEHbI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COOQO.

BapuaHTsl peasu3anumu nporpaMmmsl 4 (popMsbI NPOBeIeHU 3AHATHH

Peanuzanust mnporpamMmbl  [peArnoyiaraeT CoOYEeTaHWE pPa3IUyHBIX  (opM
rpynmnoBoil paboThl (CIAylIaHWE JEKLUHUH, TUCKYCCHUSl, MOHTaX SKCIEPUMEHTAIbHbIX
YCTaHOBOK, ITPOBe/IeHNE (PU3NUECKUX U3MEPEHUI 0] PYKOBOJCTBOM IpENogaBaTesis)
U UHAUBUAYaJbHON palbOThl (BBIIOJHEHHE CAaMOCTOSITENIbHBIX pabOT U padoT
MpaKkTUKyMa, 00paboTKa U HHTEpIIpEeTalusi pe3yibTaToB (U3MYECKUX HU3MEPEHUN).
Hcnonp3oBanue Takux GopM pabOThI TOMOTAET Pa3BUBATh Y 00YJAIOIINXCS, C OJTHOMN
CTOPOHBI, HaBBIKM BOCIPHUATHS HOBOM HHPOpMaUMK NpH Pa3IUYHbIX (popmax
€e MoJauyu, a ¢ APYrom CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEILHOCTE U TBOPYECKOE

Hayajno. B menom peanmsanys AAaHHOM MNPOrpamMMbl  JOJDKHA ITOJOKUTEIBHO
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CKa3bIBaThCSl KaK HAa aKTyalu3allid 3HAHUN, YMEHHMH M HABBIKOB OOYYarOIIMXCS
B paMKax UX IMpeanpodecCuOHaTbHON TEXHOJIOTUUECKOMN (MHKEHEPHOMN ) TOATOTOBKH,
TaK U Ha COITMATIbHOM (POPMUPOBAHHUH JIMYHOCTH O0YUaIOIIUXCS.

[Iporpamma Kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX IPETyCMOTPEHBI
Takue (GopMbl paboT, KaK JIEKIIHH, CAMOCTOSATEIbHbIE PA0OTHI U PabOTHI MPAKTUKYMA.
B xoxe camoctosATenbHbIX pabOT oOydaromuecs IMOJ KOHTPOJEM MpenoaaBaTelisd
3aKPEIUISIOT HOBBIE 3HAHUS, OTPabaTHIBAIOT ONPEACICHHbIE YMEHHS U HaBbIKU. PaboThI
OpaKTUKyMa  TOApPa3yMEBalOT  CAMOCTOATEIbHOE  peUIeHHEe  O0y4arolIMMHCS
AKCIIEPUMEHTAIBHBIX (PU3MUECKUX 3aaay. TemaTuka paOOT MpakKTUKyMa U MOPSAOK
UX CJIEJIOBAHUS] COOTBETCTBYIOT CTPYKTYpE TEMATHUECKOTO IIAHUPOBAaHUS (peiepaTbHON
paboueii mporpaMMmebl 1o yaeOHOMY npeameTry «Duznkay (yriiyOJeHHbI YPOBEHbD).

[Iporpamma paccuMTaHa Ha pealu3alyi0 B TEUEHHUE JIBYX JIET OOydeHHs
B 10-11 xmaccax mpu MpOBENCHUM 3aHATUM OJMH pa3 B Hemento oobemom 1 dac
kaxaoe. [lo ycMoTpeHHMIO yduTeNsl TOPSAOK CJIEJOBAaHUS 3aHATHH MOXET OBbITh
MU3MEHEH, 2 HEKOTOPbIE MOTYT ObITh UCKITIOUCHBI.

JlommyckaeTcs peajiv3alysi YaCTU MPOrpaMMbl B TEUEHUE OJTHOTO y4eOHOro roja —
it oOy4Jaromuxcs Toiabko 10-ro miam Tonbko 11-ro knacca. OgHako B 3TOM cllydae
npu pabore ¢ oOyudaromumucs 11-ro kiacca peKOMEHAYeTCsl HaUMHATh M3JI0KEHUE
y4eOHOrO Marepuana C TpPOBEICHUS 3aHATUN, HAMpaBICHHBIX Ha OCBOEHUE
00y4YaroIIMMHCS OCHOBHBIX IIPUEMOB U METOJIOB 00PaOOTKU PE3yNbTaTOB (PU3UUECKUX
U3MEPEHUN W OIEHKHW MorpemHocTeit. J{ins 3Toro pexkomenmyercs: 1) mpoBecTH
B kiacce 3aHsaTus Ne 1, No 3 u Ne 5 u3 mporpammsl 10-ro kiacca; 2) 3a1ath Ha JIOM
BhIToTHeHHE 3a1aamid Ne 2, No 4 i Ne 6 u3 mporpammser 10-ro kiacca; 3) B JaibHeHIIeM
cienoBaTth nporpamme l1-ro kmacca, UCKIIIOUMB U3 HEE, IO YCMOTPEHHUIO YUMTENS,
Kakue-10o Tpu 3aHsaTHs (Hanpumep, Ne 16, No 17, Ne 18).

Bo3MokHO Takke ocBoeHue odyyaronumucs 11-ro kiacca mogHoNH IporpaMMbl
[P YCJIOBHUM MPOBEJICHUS 3aHATHH /IBa pa3a B HEENM0 00beMOM 2 Yaca Kax/oe.

Psin pabGor mpaktukyma (Ha YCMOTpPEHHE YYHMTENsI) MOXKET OBITh 3ajaH
oOy4Jaromumcsi Ha JOM JUIsl CaMOCTOSTEIBHOIO BBIIOJIHEHUS C TMOCIEAYIOIINUM

KOHTPOJICM H 06CY>K,[[€HI/I€M IMOJTYYCHHBIX PC3YyJIbTATOB.

OcobGennocTu padoThI YUMTEJIS 110 IPOrpaMme
[Ipn peanu3anuu AaHHOW MPOrpaMMbl 3a/aya yY4YUTEIS COCTOUT B TOM,
4yTOOBl CO3/aTh YCJIOBHUA JUId YCBOEGHMsS OOydYalOIIMMHUCS HOBBIX 3HAHMI,

NpUOOPETEHUs] MMH HOBBIX YMEHHMI M 3aKpEIUIEHUS HAaBBIKOB, HEOOXOJMMBIX
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IJ1s1 IPOBENICHUsI (PU3MYECKUX IKCTIEPUMEHTOB M aHAJIN3a MTOJTyYSHHBIX PE3yJIbTaTOB.

Jlis pemieHuss 3TOW 3aJaud HEOOXOAMMO HalIMyue B KaOMHETe (PHU3UKU
00OpyZOBaHUs, KOMIUIEKTYIOIIMX M PAacXOAHbIX MaTepHasioB, TpeOyromuxcs
i TPOBEACHHUS CaMOCTOSITENIbHBIX pPabOT W paboT mpakTtukyma. IlepedeHp
npeasaraéMbpix  pabotr  chopMupoBaH ~TakuM ~ 00pa3oM, YTO  TOATOTOBKA
K HX TMPOBEACHUI0O HE JODKHA BBI3BIBATH CYIICCTBEHHBIX 3aTPyJHEHHH —
BCE HEOOXOAMMOE U pealH3allid MpOrpamMMbl, Kak IMPaBHIO, JTUOO HAXOAUTCS
B KaOuHeTe (PU3UKH, TMO0 JOCTYITHO B MOBCEAHEBHOM OBITOBOM OOMXOJE.

[lepen HayamoM 3aHATHH yYUTENIO PEKOMEHIYETCS CaMOCTOSATENBHO
BBIMIOJIHUTh BCE TEOPETUYECKUE 3a/JaHUs, CAMOCTOATEIbHBbIE PabOThl U PpabOThI
MPAKTHKyMa, KOTOPBIE JOIHKHBI OYAYT BHIMOIHITH O0yYaronuecs. DTO JaCT yUYUTEIIO
BO3MOKHOCTb HE TOJBKO BBISIBUTb BO3MOXKHBIE TEXHHYECKHE MPOOJIEMBI,
HO ¥ TIOJYYUTh KOHTPOJIbHBIE PE3yJbTaThl M3MEPEHUN U UX 00pabOTKH, KOTOPHIE
MOHAMO0ATCS JUTsl JalbHEHIEH TIPOBEPKU MPABWJIBHOCTH BBHITIOJIHEHHS PadoT
00yJarOIUMUCH.

[TockonpKy OJHMM W3 TJaBHBIX PE3yJbTATOB pPabOTHI Y4YUTENs B paMKax
BHEYPOYHOI 1S TEIbHOCTH SIBJISAETCS JINYHOCTHOE Pa3BUTHE 0OYUAIOLINXCS, YIUTEIIO
PEKOMEHJIyeTCs TpU MPOBEACHUU 3aHATUI IO MPOrpaMMe AaKTHUBHO Yy4YacTBOBATbH
B JICATEIHHOCTH OOYy4YaloOIUXCs, KOHTPOJHMPOBATh XOJi BBIMOJTHEHHUS HWMU

HKCIIEPUMEHTAILHON palOoThl, HAIMpPaBIsATh M KOPPEKTUPOBATH UX JIEHCTBUS,

CBOEBPEMEHHO  yKa3blBaTb ~HAa  OMMOKM U  HEJOYEeThl,  IOJACKAa3bIBaTh
U JIEMOHCTPHPOBATh MPABUIbHBIE CIOCOOBI BBITIOJHEHUS MPAKTUYECKOW pPaOOTHI,
00CYXJaTh MPUUMHBI U BO3MOKHBIE MOCIEJCTBHSI JOMYCKaeMbIX omuOok. Bo Bpems
3aHATHI HEO0O0XO0IMMO MOJJIEPKHUBATh T00pOoKeIaTeIbHY IO atMocdepy
COTPYIHUYECTBA.

VYuyurenro ciexyer  y4uThlBaTb, UTO JIOTUKA OCBOEHHMS IIPOrpaMMBbI
npenoyaraeT MocieA0BaTeIbHOE H3yUYeHUE MaTepuana — cHaudajga o0ydaroniuecs
JOJKHBI OCBOUTH 0a30BbI€ MPUEMBI U METOBI MTPOBEACHUS (PU3NICCKUX W3MEPEHUI
U 00pabOTKU MOJIy4aeMbIX Pe3yJbTaTOB, a YXK€ 3aTeM MPUMEHSATh WX Ha MPaKTHUKE
0 CXEME «OT MPOCTOrO K CIOXXKHOMY». lloTomMy mpumepHas cxema NpPOBEACHUS
3aHSTHI 1O IPOrpaMMe MOKET OBITh CIEAYIOIICH:

1) oOBsiCHEeHUE TEOPETUIECKOTO MaTepralia 1o TEME;

2) TOArOTOBKA K BBIMOJHCHUIO CAMOCTOSATEIILHOM pPabOThl WM PabOThI
NpaKTUKyMa — OOCY)XJE€HUE 3aJaHusl, YCTPOICTBA SKCIIEPUMEHTAJIbHON yCTaHOBKH,

H€O6XOI[I/IMOFO TCOPCTUUCCKOIro Marcpuaaa, IMpUEMOB W MCTOHAOB IIPSMBIX
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HKCIIEPUMEHTAIbHBIX U3MEPEHUH, CTIOCOO0B MX 00PAOOTKHU M OLIEHKH MOTPELIHOCTEH
W3MEPEHUI;

3) mpoBeACHUE CaMOCTOSITEIBHON PabOTHI MiTH pabOThI MPAKTUKYMa, KOHTPOJIb
MPaBUILHOCTH NMPOBEACHUS U3MEPEHUN;

4) o0paboTKa  TIOJYYEHHBIX  OKCIICPUMEHTAIBHBIX  JIAHHBIX,  OIICHKA
IIOIPEIIHOCTEM;

5) obOcyxaeHne pe3ylabTaToB OOPaOOTKH IMOJYYEHHBIX SKCIIEPUMEHTAIbHBIX
JTAHHBIX ¥ TIPOBEPKA UX MPABMUIHHOCTH.

B ciyuyae HeXBaTKu BpeMEHH Ha peasiu3aliio B KJIACcCe MyHKTA 4 TaHHON CXEMBbI
PEKOMEHIYyeTCS  TPEAJIOKUTh  OOYYaIOIIMMCSl  BBIIOTHUTH  COOTBETCTBYIOIINE
ACWCTBUA JOMa, a MyHKT 5 pealn3oBaTh B Hadale CIEAYIONIer0 3aHsTHSA,
aub0 TPOBECTH HEOOXOAMMBIE OOCYXIEHUS C OOy4YalOIIMMHCS B TOPSIKE

WHMBHIYaJIbHON paOOTHI.

COAEPXKAHHUE KYPCA «OCHOBBI ®PUSNYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKUMN MTPODUIIb)»

10 KJIACC

3ansaTue 1. IlorpemtHOCTH B 3KCIIEPUMEHTE

Jexkuyua «llorpemHocTy mnpsAMbIX u3MepeHui». OOcyxaaercs Mnpupoaa
BO3HUKHOBEHUS MIOIPEIIHOCTEN, METOIBI UX MUHUMU3ALMHU U OLICHKH.

Jekuyua «IlorpelIHOCTH KOCBEHHBIX H3MepeHuiD». OOCYyKIaroTcs METOb
Y IIPUEMBI OLICHKH IIOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanvl. [4], gacts 1.

3ansTue 2. OueHKa NOrpeniHOCTel MPAMBIX ¥ KOCBEHHBIX U3MepPeHUit
Camocmoamenvrnan padoma «OLEHKA IOTPEMTHOCTEN KOCBEHHBIX U3MEPEHUN

II0 pe3yJIbTaTaM IPSMBIX U3MEPEHUIN.

3ansaatne 3.  Ycpeanenue — m3Mmepenmii.  CiyvailHassik ~— NOTPelIHOCTb.
Kunemaruyeckue uamepeHust

Jexyua «Cny4daitHple NOTPENTHOCTH». B COOTBETCTBUM C yPOBHEM MOATOTOBKHU
oOy4Jaromuxcs U JOCTYIHBIM 000pYyJOBAaHUEM MOXET OBbITh IPOBEJIEHA OJIHA U3 ABYX

paboT MpaKkTUKyMa.

urxvmu No 1

Wiy dT=—&
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3aoanue. Ornpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO CPEIHIO CKOPOCTb
JIBUKEHUS 3€PHBIIIKA TIICHA B OYTHLIKE C BOJIOM.

Obopyoosanue. 1lmeHo, HamoJHEHHass BOJOM IUTACTUKOBash  OyThLIKA
C OTPE3aHHBIM T'OPJIBILIKOM, CEKYHIOMED, INHEWKA.

Kpamkoe  onucanue  pewenus. llpoBoauTcss cepusi  3KCHEPUMEHTOB
10 U3MEPEHUIO C TOMOIIBIO CEKYHIOMEPA BPEMEHU TPOXOKACHUS 3€PHBIIIKOM IIIEHA
B TOJIIE BOABI HEKOTOPOro (PUKCUPOBAHHOIO pACCTOSHUSA BJOJb BEPTHKAIH.
Boeluncnsercss cpeaHee BpeMsi  JIBHKEHUS 3€peH. PaccuuThiBaeTcs CpenHss
YCTAaHOBUBLIASICSA CKOPOCTb 3TOr0 ABMKEHUS. OIEHUBAETCS MOTPEUIHOCTD.

Onucanue cxooiceti pabomvl NpaAKMuUKyma. BCEPOCCHUIMCKAs OJIMMITHAJIA
IIKOJIBHUKOB 0 (pu3nke, peruoHanbhbiil 3Tan 2023 r., 3agada «[lmeHo u BI3KOCThY
[9, 10].

Ilpakmukym Ne 2

3aoanue. Cobepute yCTaHOBKY JJIA 3allyCKa IIapuKa B IOJIET C HEKOTOPOU
BBICOTHI C ()MKCHPOBAHHOM T'OPU3OHTAJIBHON HadalbHOM CKOpoCThiO. Mccnenyiite
3aBUCUMOCTh BEPTHKAJIbHOM M TOPU3OHTAJbHOM KOOPAMHAT IIApUKA MPU IOJIETE.
Onpenenute CKOPOCTH IIapUKa B Ha4ase MoJieTa.

Obopydosanue. CTanbHOM IIAPUK, MYCKOBOE YCTPOMCTBO  (OTPE30K
QITIOMUHUEBOT0 TPO(UIIA, MAarHUT HEOJWMOBBIN, JIBa CTAJbHBIX IIApUKA), IITATUB
C JIaNKOW U My(TOI, MAJIIPHBII CKOTY, pyJeTKa, KONUpOBaJIbHAs Oymara.

Kpamxkoe onucanue pewenus. OcymecTBisieTcss cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBoguTCsl cepusi SKCHEPUMEHTOB IO 3alyCKy [IApUKa B IOJET U H3MEPEHUIO
KOOpJMHAT NaJCHUs IIapuKa OTHOCUTENIBHO TOUKH cOpoca. [1o monyueHHbIM JaHHBIM
pacCUMTHIBAECTCA HayajdbHasi CKOPOCTH MOJIETA MIAPHKA.

Onucanue cxooiceti pabomsl NpaKmMukyma: MEXAyHApOJHas OJUMIIUaga

10 dKcrepuMeHTanbHoi pusuke 2021 r., 3amava «I[lymka» [11].

3ansTue 4. [Ipocreiilmme reomeTpudeckne M3MepeHnst

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO TOJIIIMHY MPOBOJIOKH
¥ BHEUTHHUI JUaMeTp UTJIbl, IUIOIIA b HAPUCOBAHHOM Ha jircTe Oymaru purypsl, o0bem
Opycka. OLeHuTe MOrperIHOCTH.

Obopyodosanue. IlpoBosioka, urja oT MMOpUIA (CO CTOYCHHBIM OCTPHUEM),

n3o0paxxkeHne (GUryphel CIoXHOW (HOpPMBI HA PA3IMHOBAHHOW KBajapaTamu Oymare,
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JepEBSIHHBIN OpYCOK, TMHEIKA, IITAaHT€HIIUPKYJIb.

Kpamkoe onucanue pewenus. 1IpoBoasaTCA M3MEPEHUS TOJILHWHBI ITPOBOJIOKU
METOAOM pPsAnOB. IIpoBOAUTCA U3MEpPEHHE NUAaMETPa UIVIBI METOJIOM IIPOKATHIBAHUS.
[IpoBoauTCs U3MEpeHue ionaan GUrypsl METOJIOM MOICYETA TUIOMIAAMN 0 KJIeTKaM
CeTKH m3BecTHoro mara. [IpoBoautcs usmepenne rabapuToB OpycKa U BBIUMCICHHE
ero obOweMa. OleHUBAETCs TOTPEIIHOCTh HW3MEPEHHBIX BenuuuH. [IpoBoautcs

IMPOBCPKA IPAaBUIbHOCTH U3MCPCHUSA JUAMETPA UIJIbI C ITIOMOIIBIO IITAHTCHIUPKYJIA.

3anstue 5. I'padukm 3KcnepuMEHTAJBHBIX 3aBucuMocTeil. ['paduueckasi
00padoTKa JaHHBIX

Jdexkuuna «Odopmienne TpaduUKOB OSKCHIEPUMEHTAIBHBIX  3aBUCUMOCTEH.
['paduyeckas o6paboTKa JaHHBIXY.

OO6cyxaatoTcss OCHOBHBbIE TpaBuia odopmiieHHs TpadUKOB 3aBUCUMOCTEH
(bU3UYeCKUX BEIUYUH APYT OT APYTa.

Camocmosamenvnaa padboma «lloctpoeHue r1paduKoB B COOTBETCTBUU
C M3yYCHHBIMU TIPABUIIAMH C UCTIOJIH30BAHUEM T'OTOBBIX TAOIUI] C JAHHBIMIY.

HUcnonvsyemvie mamepuanvl: MeTonuyeckue pexkomeHaauuu LleHTpanbHoOn
MPEJMETHO-METOIUYECKON KOMHUCCHUM 110 OIeHUBaHUIO odopmiieHuss rpaduKoB

Ha MPAKTUYCCKUX Typax BCEPOCCHICKOW OJIMMITHAIBI IIIKOJIBLHUKOB 10 (usuke [ 12].

3ansTue 6. O0OpadoTKa HeJMHEWHBLIX 3aBHCUMOCTEI: JIMHeapU3auusa, Mmojacyer
IUIOIAIHU MO/l rPa)MKOM, OCTPOEHUE KAacaTeJbHbIX K rpaduky

Jlekyua «JIuHeapuzanusi SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM W ApYyrue
rpaduyeckre crnocoObl 00pabOTKU TaHHBIX.

OOcyxmaeTcss  METOJl  3aMEHbl  NMEPEeMEHHBIX  TPH  JIMHEAPU3AINH
AKCHEPUMEHTATBHBIX 3aBUCUMOCTEeH. OOCyxmaercss (QU3NUECKUN CMBICH TUIOLIATU

o rpauKoOM U yriioBoro ko3¢ duireHTa kacaTeaIbHON K rpaduky.

3ansaTne 7. MHM3MepeHue 3aBHCHUMOCTH KOOPAMHATHI TPAaHMUbI 00JacTH
HAMOKAaHUs OT BpeMeHH. JInHeapusanus 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexkxbTe N3 OyMakHOU candeTku JIeHTY IiuHOoM 30 ¢M U IUPUHOM
2—-3 cm. OmycTuTe KOHer OyMaXKHOU JIEHTHI B BOAY U BKIIIOUHTE CeKyHIoMep. M3yunTe

3daBUCHUMOCTb KOOPAWHATHI I'PAHUIIBI O6J'IaCTI/I, HpOHI/ITaBH_IGI‘/’ICSI BO,HOﬁ, OT BPCMCHHU.

N (v
UHFPG&GHMTC XAPAKTEP 3TOU 3aBUCHNMOCTH.
JOOKYMEHT NOANWUCAH 3JTEKTPOHHOW MoANNCbIO
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Obopyoosanue. CexyHnomep, OyMakHble candeTku, pysieTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCA OIBIT MO HW3YYEHUIO JIBHKCHHUS
TPaHMIIBl HaMOKaHHS OyMakHOUW canderkn. Mcmonp3yeTcs 3amMeHa TEepeMEHHBIX
JUIS JIMHEApU3allMi 3aBUCHUMOCTH U TOCTPOCHMS JIMHEHMHOro rpaduka, KOTOPBIM
BITOCJIC/ICTBHH TTO3BOJISICT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomor npakmukyma. [5], 3amaga Ne 32 «Hamoxanue

TKaHN.

3ansTue 8. U3yueHue ynpyroro rucrepesmuca
Ipakmuxkym
3aoanue. 3aKpenuTe ¢ MOMOILBIO 3aKMMa JINHEWKY Ha ctoiie. [IpoaeHbpTe TyxKy

3aKnuMa B KOJIBIIO OaHKOBCKOM PC3UHKHU. 33HCHI/ITC KpPHOYKOM JUHAMOMCETpPA KOJbIO

pe3uHKU. I3MeppTe 3aBUCUMOCTH JUIMHBI DPE3UHKM OT PaCTATMBAIOLIEH CHIIBI
npu Harpyske (pacTsbkeHuu) u pasrpyske. [Ipoenute uzmepenus ¢ marom B 0,5 H,
IpU Ka)xa0M n3MepeHuu aenaite 3aaepxky B 30 c. [loctpoiite rpadguk usmepeHHoi
3aBUCHMOCTH, OIMIINATE €€ Xapakrep. CraemaTe NPEeANnoSIOKEHNUS O IPUYMHAX
Ha0II0/1aeMol 3aBUCUMOCTH. PaccumTaiiTe, B Kakux mpejenax JeKUT KodPPUIHeHT
KECTKOCTH PE3MHOBOIO KOJyibla. MCronb3ys IOJydYEeHHBIE JIAaHHBIE, PACCUMTAWTE,
KaKYy0 HEpPIrHUIO MTOTJIOTHIIA PE3UHKA 332 BPEMsI IPOBEACHUS U3MEPEHUN.

Obopyoosanue. JIuneiika, 3aKUM, JUHAMOMETP C IpeaeaoM u3mepenuit 5 H,
PE3UHOBOE KOJBIIO (PE3UHKA 1711 OAHKHOT), CEKYHIOMED.

Kpamxoe onucanue pewenus. BpIIONHAETCA ONBIT 10 U3YYEHUIO 3aBUCUMOCTHU
CHJIBl YIIPYTOCTH PE3UHOBOrO KOJIbIA OT €r0 JUIMHBI IIPH MOCTEIIEHHOM YBEJIMYEHUN
U MpU TOCTEIIEHHOM YMEHBIIEHUU pacTaruBaromieid cuwibl. HaOmromaercs siBieHue
yOpYyroro rucrepesuca. JlBe DOJy4eHHBIE JKCIIEPUMEHTAIbHBIE 3aBUCUMOCTHU

HAHOCATCA Ha OJUH I‘pa(l)I/IK. HpOBOI[I/ITCSI aHaJIM3 MMOJYYCHHBIX PE3YJIbTATOB.

3ansatue 9. HaxoxkaeHue wmacchbl JHHEHKM ¥ IINPUIA ¢ TOMOIILIO
YPAaBHOBEeLIMBAHUSA pblyara

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaIbHOW TOYHOCTHIO MACCy IIMPHUIIA U MacCy
JIMHEWKU.

Obopyoosanue. lllnpuir o6bemom 20 M1, TMHEHKA, CTAaKaH C BOJOH.

Kpamkoe onucanue pewenus. K KOHIly JUHEHKH, KOTOpas HUCIOJIb3YETCS

AOKBVEAHQCTBE PBIAHr) TIBSIINBACTCA IIITPHIIL. HBMepﬂeTCH 3aBUCHUMOCTb KOOPAWHATLI
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TOYKH OTIOPBI YPABHOBEILIEHHOTO phluara OT 00beMa Boibl B mirpuiie. [1o nmonydeHHbIM
JAHHBIM OMPEAEISIOTCA Macca MINPUIA U Macca JIMHEUKHU.
Onucanue cxooceli pabomel NpaKMUKyma: PErUOHATBHBIA ATall OJIUMIINAIbI

um. J[x. K. Makcsema o ¢usuke, 2014 ., 8 kimace, 3amaua «HenecTpyKTHUBHBIN aHATIHBY.

3ansarue 10. U3mepenue ko3¢ PpunmeHTa 3HepreTHYeCKNX NOTEPb NMPHU OTCKOKE
IIAPHUKA OT MOBEPXHOCTH

Ilpakmukym

3adanue. IlpoBenute ucCCieOBaHUE 3aBUCHMOCTH BBICOTHI OTCKOKa IIapHKa
IOCJIE COYJApeHUsl C MOBEPXHOCTBIO CTOJAa OT BBICOTHI cOpoca. IIpoBeaure ombiT

IJIA IBYX THUIIOB HIAPUKOB. OHpGI[GJII/ITC XapaKTCpP 3aBUCUMOCTH.

Obopyoosanue. 1llapuk s HACTONBHOTO TEHHHWCA, PE3MHOBBIA IIAPUK
TIOMPBITYH», PYJIETKA, MAJISIPHBIN CKOTY.

Kpamkoe onucanue pewenus. 1IpoBOOUTCS ONBIT IO U3MEPEHUIO BBICOTHI
OTCKOKa IIapvKa IOCJIE€ COYAAPEHHUS C IOBEPXHOCTHIO TOPU3OHTAIBHOIO CTOJA
B 3aBUCHUMOCTH OT BBICOTHI cOpoca. Mi3MepeHus mpoBOSTCS JIJIs IBYX THIIOB IIIAPUKOB.
JInst pe3uHOBOTO IIapUKa 3aBUCHUMOCTH SIBIIIETCS MPSMOW MPONOPIHUOHAIBHOCTHIO,
JUIS. IIapuKa OT HACTOJBbHOTO TEHHUCA 3aBUCUMOCTh HE SIBIIIETCS TaKOBOW.

OO6cyx)aatoTcsi BO3MOKHBIE IPUYMHBI TTOJYYEHHBIX PE3YyIbTaTOB.

3ansTue 11. Onpeaesnenne TenJ10eMKOCTH TBEPAOIo Teja

Ipakmuxym

3adanue. OnpeaenuTe ¢ MAKCUMAIBHON TOYHOCTHIO TETNIOEMKOCTh TPy3HUKa.

Obopyoosanue. I'py3uk maccoit 50 r, ctakan oobemom 0,2 11 ¢ BOJI0M KOMHATHOM
TEMIEepaTypbl, EMKOCTh C TOpsS4YeH BOJOH, JBa TepMOMeTpa, caleTKH, IMOIHOC,
HUTb.

Kpamxoe onucanue pewerus. IIpoOBOJUTCS OTIBIT IO U3MEPEHHUIO TEIUIOEMKOCTH
rpy3uKa METOJOM IEePeHOCa €ro M3 XOJIOAHOM BOJABI B ropsuyro. OleHuBaeTcs
M3MEHEHHUE TeMITepPaTyphl XOJIOAHON BOJIBI 32 CUET MOITYYCHHUS KOJMYECTBA TETUIOTHI

OT FOPSIYETO TPY3HKa.

3ansaTue 12. U3mepenne Temnepatrypbl pyK 3KCIEPUMEHTATOPA U IaBJIeHM,
KOTOpOe MOTI'YT CO3/1aTh €ro Jierkue

Ilpakmukym
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3aoanue. 1) Ompenenure BHyTpeHHee cedeHue TpyOku. [loacoeamuure
K mmnpuny ooseMoMm 20 mil TpyOKYy C MOMEIIEHHOM B HEE Karuled BOJbI. 3aKMHTE
LINPUI B JaJI0HSAX U HAarpeBaiTe ero TakuM o0pa3oM B TeueHue 5 MUHYT. M3mepbTe
nepeMenieHne kKarmi 1o TpyOke. Mcmone3ys mnonydeHHBbIE JaHHBIE, OLICHUTE
TEMIEpPATypy PYyK 3KcnepumeHTtaropa. 2) JloxauTech, Koraa LIIPULl CHOBA MPUMET
KOMHAaTHYIO Temreparypy. BayBas Bo3ayx B CBOOOIHBIN KOHEI| TPYOKH, U3MEPHTE
nepeMelIeHUe Kauld IPU MaKCUMaJIbHOM JJaBJIEHUH BO3yXa, CO3/1aBa€MOM Ha KOHLIE
TpyOku. Mcnosib3ys nojiydeHHbIE TaHHbIE, OLEHUTE JaBJIECHHE, KOTOPOE MOTYT CO3/1aTh
JIETKHE SKCIIEPUMEHTATOPA.

Obopyoosanue. Wnpun oobemoM 20 mi1, TpyOka OT MH(Y3UOHHON CUCTEMBI,

BOJa, JIHHCP'IKa, CCKYHOOMCD.

Kpamxkoe onucanue pewenus. 1) K mmpuity oobemom 20 MII TOACOETUHSACTCS
TpyOKa c MoMenIeHHOU B Hee Karuieil Bopl. Lnmpuiy HarpeBaeTcss pykamu, U3MepseTcs
MepeMeIleHre Karuiu 1mo TpyoOke. Ha ocHOBe MaHHBIX O CeUeHHHM TPYOKH U 0Obeme
BO3/lyXa B IINPHUIIE PACCUMTHIBACTCS TEMIIEpaTypa PYyK JKCIIEPUMEHTATOpA.
2) Hcnonb3ys Ty K€ YCTAaHOBKY, JKCIIEPUMEHTATOP CO3JAa€T JABJICHHE BHYTPHU
cBOOO/IHOTO KOHIIAa TpyOku. Kamis Boawsl mepememaercs nmo TpyOke. Ha ocHoBe
JTAaHHBIX O €€ CMEINICHUHM OIIEHWBACTCS JABIICHHE, KOTOPOE MOTYT CO3/JaTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceli pabomvl npakmuxkyma: 1) 3aKIIOUUTENBHBIA 3Tan
BCEPOCCUMCKON OJIMMIKAIBI MKOILHUKOB, 2023 1., 10 kiacc, 3agaya «HaceimeHHblil

napy, myHkT Ne 1 [13, 14].

3ansarue 13. IPppexTuBHbIN KOIPPULIMEHT KeCTKOCTU cucTeMbl. OnpeaesieHue
moayJs FOHra npoBo/1oku ¢ noMoubi0 peryara. Onpenesnenne npeaesia ynpyrou
nepopmManuu

Ipakmuxym

3aoanue. Onpenennure ¢ MAKCUMaJIbHOW TOYHOCTBIO MOYJb FOHTra MpoBOIOKH.

Obopyoosanue. llltaTuB ¢ AByMs JankKaMu, IPOBOJIOKA, JIMHENKA JAepEBSIHHAs
uHOU 50 cM, Tpy3sl Maccou o S50 r, [Ba KAaHUEIAPCKUX 3aKUMA.

Kpamxkoe onucanue pewenus. JInHelKa NOJIBEIIMBAETCS Ha IMPOBOJIOKE Tak,
YTOOBI MOJYYUIICS CUIIBHO HEPABHOIUIEUMI phlyar. bavmKHUN K TOUKE MOJBECa KOHEI
TOPU30HTAIBHOW JIMHEWKN ONMPAETCsl CHU3Y HA JIANKy wrTatuBa. K npyromy KoHIy

JIMHCUKHU MOABCHIMBAIOTCA T'PY3HbI. I/IBMepHeTCﬂ 3aBUCHUMOCTh CMCIICHHA KOHIA
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JUHENKH, K KOTOPOMY IMOJBEIIMBAIOTCS TPY3bl, OT UX cCyMMapHOi macchl. Ha ocHoBe
MOJIYYEHHBIX JaHHBIX U TF€OMETPUYECKUX MapaMETpPOB YCTAHOBKU PAaCCUUTHIBACTCS
Moayib HOHra mpoBoJIOKH.

Onucanue cxoonceii pabomst npaxmukyma. [6], 3agaga Ne 9.30.

3ansarue 14. U3mepenue Ko3pPUUHMEHTA OBEPXHOCTHOI0 HATHAKEHHUS METOAOM
OTPbIBA

Ilpakmukym

3aodanue. Ilpunymaiite crnocod HU3MEPEHHsS CHIIbL, KOTOPYIO TpeOyeTcs
IPUJIOKUTH K MPOBOJIOYHON paMKe I TOro, 4TOObI OTOPBaTh €€ OT MOBEPXHOCTH
Boabl. IlpoBeauTe SKCHEPUMEHT W OLEHUTE KOIPPUIMEHT MOBEPXHOCTHOI'O
HATSKEHUS BOJBI.

Obopyoosanue. KroBeTta mmpokas ¢ BOJIOH, IPOBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewenus. IIpoBOAUTCS OTBIT IO U3MEPESHHUIO CUIIBI OTPHIBA
MPOBOJIOYHON PaMKH OT TMOBEPXHOCTH BOJBI MPH PA3JIMYHBIX MEPUMETPAaX PaMKH.
[TpoBouTCs orieHKa KO3 PHITMEHTa TOBEPXHOCTHOT'O HATSHKCHHSI BOJIBI.

Onucanue cxooiceit pabomot npaxkmuxyma: [7], 3amaaa Ne 331.

3ansaTue 15. OnpenesieHue TOYKH POChl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/I€eHCATOPOM

Ilpakmukym Ne 1

3aoanue. OuieHUTE BIQXXHOCTh BO3/1yXa B KOMHATE.

Obopyoosanue. IIpobupka CTEeKISTHHAS, MaJICHbKHE KyCOUYKH JIb/Ia, TEPMOMETP,
Ta0JINITa 3aBUCUMOCTH JABJICHHS HACBIIIIEHHOTO TIapa BOJBI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOAOW MOCTEINICHHO J00aBISIOT
KYCOYKH JIbJIa U JIOKUJIAIOTCSI MOMEHTA BBICTYIIJICHHUS KalleJb POChl HA MIOBEPXHOCTU
npoOupku. [lo moiydyeHHBIM JaHHBIM O TEMIIEpaType TOYKE POCHI C TOMOIIBIO
TAOJIUIIBl 3aBUCMMOCTH JIaBJICHWS HACBIIMIEHHOTO TIapa BOJbI OT TEMIEPATYypPhI
OTIPEICISICTCS. OTHOCUTENIbHAS BIQKHOCTh BO3/IyXa B KOMHATE.

Onucanue cxooicei pabomor npakmuxyma: [8], rmaBa Ne 3, maGopatopHast
pabota Ne 9.

Ilpakmuxym Ne 2

3aoanue.  Omnpenenure C€  MakKCUMaJIbHOW  TOYHOCTHIO  OTHOIICHHUE
ANEKTPUUECKUX EMKOCTEH IBYX KOHJIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJUTUYECKUX  KOHJEHCATOpPA, BOJBTMETP,
Oarapeiika, COeMHUTEIIbHBIC TTPOBO/IA.

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO

MYHULIMNAJIbHOE BHO/DKETHOE OBLLEOEPA3OBATEJIbHOE 17.09.26 10:13 CepTudukat 860694586A78DA4A7B19A4EBLRD7822E
YUYPEXXAEHME "JIMLIEU N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa (MSK)
HukonaesHa, AVUPEKTOP




Kpamxkoe onucanue pewenus. TIpoBOIUTCS ONBIT MO 3apsAlIKe KOHAEHCATOPA
OT JIpyroro 3apaHee 3apsbDKEHHOrO KoHjeHcaTopa. WM3MepsroTcss HanpshKeHus
Ha KOHJEHCAToOpax J0 M Mocje MojkitodeHuid. OIeHNBAaeTCsl OTHOLIEHUE €MKOCTEH
KOHJICHCATOPOB.

Onucanue cxooiceil pabomst npaxmuxyma. [6], 3amaua Ne 10.22.

3ansTue 16. U3yuyeHue npouecca pa3psiiki KOHIeHcATOPa

Ipakmukym

3aoanue. VI3yunte 3aBUCUMOCTb HANpPsDKEHUS HA KOHIEHCATOpPE OT BPEMEHH
IIpH ero paspsake. Onpenenure eMKOCTb KOHIEHCATOPA.

Obopyoosanue. DNEKTPOIUTHUECKUI KOHIEHCATOp, BOJBTMETP, OaTapeiika,

CCKYHIOMCP, COCAMHUTCIIBHBIC IIPOBO/JIA.

Kpamkoe onucanue pewenusa. IlpoBoguTcs U3MEpeHHE 3aBUCUMOCTHU
HANPSDKEHUST Ha pa3psoKaloleMcsl KOHJEHcAaTope OT BpeMeHHU. Jlemaercs oleHka
E€MKOCTH KOHJeHCaTopa. B kadecTBe CONMPOTUBIEHUS IS PAa3psSAKd KOHJIIEHCATOPa
BBICTYIIA€T BHYTPEHHEE COMMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooiceit pabomor npakmuxyma: [5], 3amada Ne 10 «3yduenue

cBerouoaa» (uactb No 1).

3ansaTue 1/. OnpenesieHne yaeJbHOI0 CONPOTHBICHUS] MaTepHaJia MPOBOJIOKH

Ilpakmukym

3aoanue. OnipeaenuTe yieabHOE COIIPOTUBIECHUE TPOBOJIOKH.

Obopyoosanue. [IBa MyinpTHMeETpa (B peXUME BOJBTMETpPA M aMIIepMETpa),
COEIMHUTENbHBIE  MpOBOJa, OaTapeilika, o00pa3lbl  MPOBOJIOKM, JIMHEHKA,
MUKPOMETP.

Kpamkoe onucanue pewenus. Vccnenyemass MpOBOJIOKA COETUHSETCS
[OCJIeIOBATENbHO C aMIEepMEeTpoOM M MOJKIIouaeTcss K Oartapeiike. Ilapamnenbho
Y4acTKY IIPOBOJIOKH MOJKIIFOYAETCS BOJIBTMETP. M3 oTHOIIEHMSI TOKa3aHUM TpuOOpOB
pacCUUTHIBACTCS CONPOTUBIICHUE y4acTKa MPOBOJOKH, MOCIE YEro M3MEpSIoTCs ero
reoMeTpuyeckue pasmepbl. M3 MONyd4eHHBIX JaHHBIX OMNpENeNsieTcs YAEIbHOE
COIIPOTHBIIEHHE MaTepualla, U3 KOTOPOTO N3rOTOBJIEHA POBOJIOKA.

Onucanue cxoxceu pabomvl npakmukyma: MexayHapoAHas OJIMMIIMAA

1o 3kcnepuMeHTaibHON (usuke 2022 r., 3aga4a «Majoe COnpoTUBICHUEY.

1o A AT A snecrrddron noanidMepeHue BOJIbT-aMIIEPHOH XapaKTePUCTHKH
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NOJIYNIPOBOTHUKOBOI'0 THO/IA

Ilpakmukym

3aoanue. V3mMepbTe 3aBUCUMOCTb CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 U0/,
OT IOAABAaEMOr0 Ha HEro HampspKeHUs (B NMpsSAMOM M OOpaTHOM HaIlpaBJICHUM).
[TocTpoiiTe rpaduk BOJIbT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Obopyoosanue.  BoabTMeTp, aMmmepMeTp, COEIUWHUTEIbHBIE IPOBOJAA,
MOJYIPOBOJHUKOBBIN THOJI, MAKETHAs IJ1aTa, IEPEMEHHbBIN pe3ucTop, barapenka.

Kpamxkoe onucanue pewenus. 1IpoBoguTCs SKCIEPUMEHT 110 U3MepeHuto BAX
AMOJa B IPSIMOM U 0OpaTHOM HampaBiICHUH.

Onucanue cxooceti pabomwr npakxmukyma: [8], rmaBa Ne 4, mabopaTopHas
pabora Ne 9.

11KJACC

3ansitue 1. OueHka BeJMUYMHBI TOPU3OHTAJIBHOM COCTABJISIIONIEH MATHUTHOM
HHAYKIUM MATHUTHOTO M0Jis1 3eMuin

Ilpakmukym

3aoanue. OrneHUTe MOJIYJb TOPU3OHTAIBLHON COCTaBISAIONIEH BEKTOpa
MarHUTHOW MHIYKIIMM MAarHUTHOTO MOJIsi 3eMJIH.

Obopyoosanue. Kommac, conenoun (mauamerp 10 cm, 150 BHUTKOB),
1abopaTOpHBIi OJOK TUTaHUS, TPAHCIIOPTHD.

Kpamroe onucanue pewenus. 1IpoBOAMTCS SKCHEPUMEHT IO ONPEACICHUIO
MIPOCTPAHCTBEHHOW OPUEHTAIIMN BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIs, CO3/1aBa€MOT0
Ha OCH COJICHOHJA MPHU CYNEPIO3UIUA MArHUTHOTO TOJISI 3€MJIM M1 MATHUTHOTO TOJIS
COJICHOM/IA, B 3aBUCUMOCTH OT CHJIbI TOKa B BUTKaxX cosieHouaa. 1o 3Toil 3aBucumMocTr
ONpPENENSACTCS MOJYJIb TOPU30HTAJIBHOW COCTAaBIISIFOIIEH BEKTOpA MArHUTHOM
WHyKIIMY MAarHUTHOTO OIS 3eMITH.

Onucanue cxooceu pabomor npakmuxyma: [8], rmaBa Ne 4, mabGopatopHast
pabota No 12.

3ausaTue 2. H3mepeHne 3aBHCHUMOCTH BeJMYMHbI MATHUTHOW WHIYKIHH
MATHUTHOI'O MOJI MATHUTA OT PACCTOSHUA

Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTb BEJIMUMHBI MArHUTHON WHIYKIIMM MAarHUTHOTO
MOJIsl TIOCTOSSHHOTO MarHuTa Ha €ro MpOAOJIbHOM OCH CUMMETPUU OT PACCTOSHHUS

MEKIYy HEHTPOM MAarHUTa U TOYKOU U3MEPEHUM.

AOKYMEHT nogmmﬁWﬁonnmc&Maqu)OH Y HpEAYyCTaHOBJIICHHBIM IIpOrpaMMHbIM
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obecrieueHUEM JUIsI M3MEPEHHS BEJIWYWHBI MArHUTHOTO TIOJISI, MMJIMHAPUYECKUN
MAarHUT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C NOMOIIBIO aTYUKOB cMapTHOHA TPOBOJAUTCS
MPSAMOE M3MEPEHUE BEIMYMHBI MAarHUTHOM WHIYKIMM MAarHUTHOTO TIOJs Ha OCHU

MUJIMHAPHUYICCKOIO MarouTa B 3aBUCUMOCTH OT PACCTOAHHA 10 HCTO.

3ausTue 3. Had/o1eHue MarHuTHOr0 rucTepe3uca

Ipakmuxkym

3aoanue. HamoraiiTe HECKOJHLKO BHUTKOB H30JUPOBAHHOTO  IMPOBOJA
Ha I[WIMHAPUYECKYIO0 YacTh Janku InTatuBa. [logHecurte Topel Jankud OJU3KO

K ITIOJIOKCHHIO JaTYMKa MArHuTHOI'O IIOJIA MOOMIIBHOT'O TGJ'IG(I)OHa. HOI[aI\/iTG

ANEKTPUYECKUN TOK B TpoBoA. M3MeppTe 3aBUCHMOCTh BEIWYMHBI WHIYKIUU
MarHUTHOTO IOJISI HAa TOpLE JIAlKM OT CHJIBI MPOTEKAOIIEr0 4epe3 MPOBOJ TOKa.
JUis  »TOro BHayaje TMOBBIIANTE 3HAYEHUS CHJIBl MPOTEKAIOIIET0  TOKa
10 MAKCUMaJIbHO BO3MOKHOI'O 3HAUYEHUS, @ [IOTOM IMOHUKANTE O HYJIEBOTO 3HAYEHUS.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHUS HMCTOYHMKA TOKA M MOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIOUIUN 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW MHIYKLIHUU
Ha TOpLE JIAKX OT CHJIbI POTEKAIOIIETO YEPE3 IMTPOBOJ TOKA.

Obopydosanue.  CmapTdoH ¢  TPEAYyCTAHOBJICHHBIM  MPOrPaMMHBIM
oOecrieyeHUEM JUIsi M3MEPEHUS BEIWYMHBI MarHUTHOTO TIOJIs, IITAaTHUB C JIBYMs
JanKaMH, OJHA K3 KOTOPBIX JOJDKHA OBITh KEIe3HOM (WM JApYyroM xKene3Hblid
CEplIEYHUK), JTa0OPATOPHBIM HCTOYHMK MUTAHUSA, OJHOXKWIHHBIM HM30JIUPOBAHHBIN
MPOBOJ, BBIACPKUBAIOMIMN MAKCUMAJIbHBIA TOK JTA0OPAaTOPHOTO HMCTOYHUKA
MUTAHMUS.

Kpamxkoe onucanue pewenus. Jlamka mratuBa 0OMaThIBa€TCS HECKOIBKUMHU
BUTKAMHM TOJICTOIO HM30JIMPOBAaHHOTO mnpoBoaa. C mnomouipio 1abopaTopHOro
HMCTOYHUKA MMUTAHUS Y€Pe3 MPOBOJ MPOMYCKAETCS AEKTpUUYECKHil TOK. CHavyana TOK
IIPOIYCKAIOT B OJHOM HAIPABIECHUU C IOCTEIEHHBIM YBEIMYEHHEM CHJIBI TOKa
M ee TOCIEIyIOIMM  yMEHBIIEHHWEM, TOTOM  MpOLEAypy  IMOBTOPSIOT
JUIS. TIPOTHUBOIOJIOKHOTO HampaBieHus: Toka. [lpu 3ToM u3MmepsieTcs BeIMYMHA
MHIAYKIUYM MAarHUTHOTO MOJS HAa TOpUE JANKHU IITaTHBA C MOMOIIbID MOOMIBHOIO
tenedoHa. CTpOUTCS 3aBUCUMOCTb BEJIMYUHBI MHIYKIIMA MAarHUTHOTO TOJISL OT CUJIBI
MPOTEKAIOIIETO Yepe3 mpoBoa Toka. OOCYX)IAeTCsl MOMYYCHHBI TpaduK U SBICHUE

MardouTHOI'O TUCTCpe3unca.

rowganaruenidzyHenne padoThl JJIeKTPOABUraTe/Is U JMHAMO-MAIIHUHBI (YacTh 1)
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Jekyua «3neKTpoaABUTaTENb U AJIEKTporeHeparop». O0Cyx aaeTcss UCTOpUs
M300peTeHUs1  BJEKTPOJBUTATENs] U COBEPILIEHCTBOBAHUS €0  KOHCTPYKIIMH.
OnuceiBaeTCs BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJBUraTelsl U 3JIEKTPOTre€HEpaTopa.

PazbuparoTcs TeopeTuueckue 3a/1auu 1Mo JaHHOU TEME.

3ansiTue 5. 3yyenune padoThl 3JIEKTPOABUTATE/ISI W IMHAMO-MAIIHHBI (4aCTh 2)
Ipakmuxym
3aoanue. 1) IlpoBeaute ceprio SKCIIEPUMEHTOB U H3MEPHTE 3aBUCHMOCTh CHIIBI
TOKa, BhIpa0aThIBAEMON T€HEPATOPOM, OT BETUYHMHBI MOMEHTA CUJIBI, TPHIIOKEHHOTO

K ero Baity. 2) [IpoBeuTe CEpHIO SKCIIEPUMEHTOB U U3MEPhTE 3aBUCUMOCTD BEJTHIHHBI

HaIpsOKEHUS, TIOJAHHOTO Ha JJEKTPOJBUTATENh, OT YaCTOTHI €ro BparieHUs
M MEXaHUYECKOW Harpy3Ku €ro Baja.

Obopyoosanue. DNEKTPUIECKUNA MOTOPUYUK C PEIYKTOPOM, HAOOp TPY30B,
peocTar, COeIMHUTEILHBIC POBOIA, TAOOPATOPHBIN HCTOYHUK MTUTAHUS, MYJIBTUMET]
(ammepmeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. IIpoBOISTCS OMBITHI IO H3MEPEHUIO 3aBUCUMOCTHU
CWIbl TOKa, BbIpabAaTbIBAEMON T€HEpPATOpOM, OT BEIUYMHBI MOMEHTa CHJIbI,
MPWIOKEHHOTO K ero Bamy. [IpOBOAUTCS OMBIT MO WM3YYCHUIO CBSI3U BEJIHYUH
HaIpsOKEHUS, TOJAHHOTO Ha JJEKTPOJBHTIATENIh, OT YacTOThl €ro BpaIleHUS
Y MEXaHUYECKOW HAarpy3KH €ro Baja.

Onucanue cxoocux pabom npaxmuxyma: 1) MexayHapoaHas oJuMIIHAIA
1o ’KcrepuMeHTanbHou puszuke 2018 r., 3a1aya «KMOTOPUHK € peTyKTOPOM», TYHKTHI
NoNe 1-4; 2) Mexaynapoanas oauMnuaza Mo dKCrepuMeHTanbHon gusuke 2022 r.,
3aaya «PoHapb», MyHKThl NoNe 1-4.

3ansgTne 6. MW3yyeHme 3aBHCHMOCTH TepUHOAQ KoJieOaHUIl  JIMHEHKH
HA NWJIMHIPUYECKOH MOBEPXHOCTH OT PAANyCa ee KPUBHU3HbI

Ilpakmukym

3aoanue. Onipenenure xapakTep 3aBUCUMOCTH NEpHOJa KoJeOaHU JTUHEHKH,
MOJIO)KEHHOW Ha UWJIMHJPUYECKYIO MOBEPXHOCTh, OT paguyca KPUBU3HBI 3TOU
TTOBEPXHOCTH.

Obopyoosanue. Habop MMIMHAPOB pa3HOrO paguyca (Hampumep, pa3iuyHbIe
UAJTMHIPUYECKHUE COCYIbI), TUHEWKA, CEKYHIOMED.

Kpamroe onucanue pewenus. 1IpoBomuTcs cepusi NPSIMbIX H3MEPEHUN

3aBUCUMOCTH TMEpHOJia KOJIEOAHUN JIUHEWKHU, MOJO0KEHHON Ha UWJIWHIAPUYECKYIO

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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IMOBCPXHOCTh, OT paanyCa KPHBHU3HLI ATOM IMOBCPXHOCTH. HCHOHBBYIOTCSI MCTOIbI

JUHEeapHU3aluy 1 Tpauueckoro aHam3a SKCIEPUMEHTAIbHBIX TaHHBIX.

3ansaTne /. H3ydeHue 3aBMCHUMOCTH AMIUIMTYAbI Ko0JIe0aHMIl TPY:KMHHOIO
MasiTHUKA OT BpeMeHU

Ipakmuxkym

3aoanue. W3MmepbTe 3aBUCUMOCTh AaMIUIMTYbl 3aTyXaloluX KoJieOaHui
MPY>KUHHOTO MasiTHUKa OT BpeMmeHHu. [IpoBepbTe rumore3dy 00 3KCIOHEHIIMAILHOM
XapakTepe MOIYyYeHHON 3aBUCUMOCTH.

Obopyoosanue. [lpyxxuHa oT qTUHAMOMETpa ¢ npeaenoM uzmepenuit 1 H, rpys
Maccoi 150 r, cekyHaoMep, IITaTUB € JanKou U MypTo, TUHEHKa.

Kpamkoe onucanue pewenus. 1IpoBOOUTCA OSKCHEPUMEHT IO NPSIMOMY
W3MEPCHHUIO 3aBUCUMOCTH AaMIUIUTYJIBI 3aTyXamoNMX KOJICOAaHWW MPYKUHHOTO
MasTHHKa oT BpemeHu. Crpourcs rpaduk MCCIETOBAHHOW 3aBUCHMOCTH

B JINMHCAPHU30BAHHOM BH/C.

3ausTue 8. U3MepeHne aKTUBHOIO0 U PEAKTUBHOIO CONMPOTHUBJIEHUH KaTYIIKH
HHIYKTHBHOCTH

Ilpakmukym

3aoanue. Cobepute dIEKTPUUECKYIO 1IETh U3 MOCIEA0BATEIbHO COSTMHEHHBIX
pe3ncTopa W KATYIIKA WHAYKTUBHOCTH. lIpoBemuTe W3MEpEeHHE 3aBUCUMOCTH
HaIpSOKEHUST Ha PE3UCTOPE OT YacCTOTHl MOAABAEMOTO Ha 3Ty IIENb HAIPSKCHUS.
[lo momy4YeHHBIM [AaHHBIM OIpEACUTEe aKTUBHOE COMPOTHUBJICHHUE M PEAKTUBHOE
COMPOTHUBJICHUE KATYIIKH HHAYKTUBHOCTU. PaccunTtaiite MHAYKTUBHOCTD KaTYIIIKH.

Obopyoosanue. KaTylka HWHIYKTHBHOCTH, PE3UCTOP C COMPOTHBIICHUEM,
OJIM3KUM K aKTUBHOMY COTIPOTHBIICHUIO KATYIIKH WHIYKTUBHOCTH, COCTMHUTEIHHBIC
MPOBOJIa, TEHEPATOP HU3KOW YacTOThI, OCHUIUIOrpad WU BOJBTMETP MEPEMEHHOIO
HaIPsDKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercsi  3IJleKTpUYecKas  LEmb
U3 TI0CJIEJIOBATEIbHO COEJIMHEHHBIX PE3UCTOpa U KATYIIKU WHIYKTUBHOCTH.
Ha oty mens mnomaercs mepemeHHoe HampspkeHue. I[IpoBomutcs u3MepeHue
3aBUCUMOCTH HANpsDKEHUST HAa PE3UCTOPE OT YacTOThI IMOJABAaEMOTO Ha IIeMb

HampsDKeHus:  (aMIUIMTy[a ~ HampsbKeHWs  Ha  BCeM  LENUM  TOCTOSIHHA).

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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ITo mU3KOUacTOTHOHN o0OIaCTH I“pa(i)I/IKa OIIpPCACIICTCA AKTHBHOC COIIPOTUBJICHUC
KaTyIlIK1 HHAYKTHUBHOCTH, 110 BBICOKOYAaCTOTHOM YaCTU onpeacIsICTCA HHAYKTHBHOCTD

KaTYILKU.

3ansaTue 9. 3pyk. Ocumwuiorpamma 3syka. CriekTp 3ByKa

Jlekyua «BBeneHue B SKCMEPUMEHTAIBHYIO aKyCTUKY». BBOISTCS OCHOBHEIC
noHATHA aKycTuku. OOcCyXIaeTcss MexXaHHKa pacHpOCTPaHEHUs aKyCTHYECKHX
KojeOanuii. BBomuTcs monsTHe TOHa u obOepToHa. OOCYXKTAIOTCA METOJbI

HCCIICO0BAaHNA 3BYKOBBIX CUTHAJIOB.

Ipakmukym

3aoanue. llpoBeauTe CcepUI0 3KCIEPUMEHTOB IO 3aMUCU OCHUILIIOTPaMM
U CHEKTPOB TJIACHBIX 3BYKOB OJHON YacTOThl. OMNHIIUTE OCHOBHBIE OTJIMYHUS
B OCLIHJIJIOTpaMMax ISl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE Ha BOMPOC, JOCTATOUYHO
JIY TSl OTIMCaHUs KaKOro-JIM0O0 3ByYaHUs OJTHOM JIUIb CIIEKTPOTPaMMBbI?

Obopyoosanue. TlepcoHaNbHBI KOMIBIOTEp C MUKPO(DOHOM WM cMapT(OH
C MPEeTyCTAHOBJIEHHBIM ITPOrPAMMHBIM 00ECTICUEHHEM.

Kpamkoe  onucanue  pewenus. llpoBoguTcsi cepus  SKCIEPUMEHTOB
[0 TOJIYYEHUIO OCHWLUIOIPAMM M CIHEKTPOB TIJaCHBIX 3BYKOB OJIHOM YacCTOTHI.
[TpoBOAMTCSI CPAaBHUTENIHHBIN M KaU€CTBEHHBIN aHAIN3 OCIHMJIJIOIPAMM U CIIEKTPOB.

Onucanue cxooiceri padomul npakmuxyma: MexayHapoaHas onuMIOMaga
no sKcnepuMeHtanbHoM ¢uszuke 2017 r., 3amaya «AKYCTUYECKHE PE30HATOPBI»,

yacTth Ne 1.

3ansTue 10. Crosune MexaHn4ecKue BOJTHbI

Jexyua «Ctossune MexaHuueckrue BOJIHBDY. OOCYXKIaeTcs MEXaHUWKa CTOSYUX
BOJIH B OJIHOMEPHOW cpeje. PaccMarpuBaroTcss MpUMEphl PAa3IUYHBIX TPAaHUYHBIX
YCIIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKY Tak, 4TOObl OHA Hadasia 3By4yaThb. [IpoBeauTe
M3MEpPEHUE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA U MEPBOTO 0OEPTOHA BO3AYIITHOTO
cToyida B TpoOUPKE OT BBICOTHI TOrO CTOJIOA. {711 U3MEHEHUS JUTMHBI BO3AYIITHOTO
CTOJI0A 3amoIHANTEe MPOOUPKY BOON. OMpeaenuTe CKOPOCTh 3ByKa B BO3IYXE.

Obopyoosanue: llepcoHaNbHBI KOMIBIOTEP ¢ MUKPO(GOHOM WU cMapTHOH

[OKQVERD BTieEa HEBASHHBIMAPOT PAMMHBIM OOecIieueHuEM, ITPOOHpPKa, BOJa, IMHEHKA.
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Kpamkoe  onucanue pewenus. 1IpoBogutcsi cepus  SKCIEPUMEHTOB
[0 HM3MEPEHUI0 aKyCTHUYECKOro CHEeKTpa 3By4aHUs HPOOHPKH, BO3HHUKAIOILETO
IpU BIyBaHMM B Hee Bo3ayxa. CTpouTcs JIMHEapU30BaHHBIM rpaduk 3aBUCUMOCTH
4acTOThl OCHOBHOI'O TOHa M MEPBOrO0 O0EpTOHA OT BBICOTHI BO3AYIIHOIO
croinba B mnpobupke. Ilo mMosydeHHbIM JaHHBIM OINpPEAENAETCS CKOPOCTh 3BYKa
B BO31yX€.

Onucanue cxoxcei pabomvl npakmukyma: MexayHapoAHas OJIMMIIMALA
o 3KcnepuMeHTanbHOM ¢u3uke 2017 1., 3amaya «AKYCTUYECKHE PE30HATOPBI»,

qacTh No 2.

3ansaTue 11. U3mepeHue mokasareJisi NpeJiOMJIEHUA CTEKJIA

Ilpakmukym Ne 1

3aoanue. Onipenenure noka3areib MPEeJIOMICHUS CTEKISTHHON TUTACTUHBI.

Obopydosanue. llpenmeTHoe CTEKIO0, MUJJIUMETPOBKA, Ja3epHas YKa3ka,
JUHEWKH, IITATUBHI C JIATKOW U MY(TOH.

Kpamkoe  onucanue pewenus. IlpoBoguTcsi cepusi  IKCIEPUMEHTOB
M0 U3YYEHHUIO MEepEeHaIpaBiIeHus JIyya CBETa, MaJalollero Ha OOKOBYIO MOBEPXHOCTh
MPEJMETHOTO CTEKJIA, B 3aBUCMMOCTH OT BBIOPAHHOTO yria majieHus. Beraucnsercs
MOKa3aTesb MPEJIOMIICHUSI MaTeprala MIaCTUHBI.

Onucanue cxooiceti pabomsl npaxmuxyma: MexXIyHapoaHas OJUMIIAAIA
no osKkcrmepuMeHtanbHOM Qusuke 2021 r., 3amaga «OTpakeHue, NTPEITOMIICHHE
U IIPOIyCKaHUE», MyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onpenenute ¢ MAKCUMaJIbHONW TOYHOCTHIO MMOKA3aTeNb MPEIOMIICHHUS
MaTepuaa Mpu3Mabl.

Obopyoosanue. [Ipu3ma, nazepHas ykaska, TpPaHCIIOPTHP, IITATUBBI.

Kpamkoe onucanue pewenus. IIpoBOIUTCA ONBIT 1O  HU3MEPEHHIO
MUHUMAJIBHOTO YIJIa OTKJIOHEHHMs JIA3€pHOT0 Jyya TPEyroJbHOW PaBHOCTOPOHHEH
npuzMoi. Ilo mnonyyeHHOMY 3HAUYE€HHMIO yrja pPAacCUMTHIBAETCS IOKa3aTellb

IMPCIOMIICHUS ITPHU3MBI.

3ansTue 12. [To1HOe BHYTpeHHEE OTpaKeHHEe

Jekyua «Ilpumenenune »s¢@dexTa MOTHOrO BHYTPEHHETO  OTPaKEHUS
B u3MepeHmsix». OOcyxnaercss 3¢¢GeKT TMOJHOTO BHYTPEHHETO OTPaKEHUS.
OnuceIBaloTCA NpPHUEMBbl IO HCMOJIB30BAHUIO 3TOT0 A(ddexra mnpu NpOoBEICHUU

ONTUYECKUX MU3MEPEHUMN

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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Ipakmuxkym

3aoanue. Onipenenure noka3areiab IPEeTOMICHUS MaTepraia MPU3MbI.

Obopyoosanue. CTeknsiHHAs pU3Ma, Ja3epHas yKa3Ka, JIMHEHKa.

Kpamkoe onucanue pewenusn. IIpoBoguTcs omnbIT 1Mo HaOmoaeHn0 dddekTa
MOJTHOTO BHYTPEHHETO OTPAKEHUSI CBETA, KOTOPBIA PaCHpPOCTPaHSECTCS B MPU3ME.
W3mepsroTcss mapaMmeTpbl, IpU  KOTOPHIX jgocturaercs Hddext. Buraucnsercs
MOKa3aTelb MPEJIOMIICHUSI MaTepHalia IPU3MBI.

Onucanue cxooiceti pabomwl npakmukyma: MexayHapoaHas oJMMIUaga
no osKcrepuMeHTanbHOM ¢usuke 2021 1., 3amada «/lucmepcusi», myHkT Ne 1

[16] Sansarue 13 IIposepka (hopmymbt TOHKOW JIMH3BI C IIOMOLIBIO MeTOoJa

Iapauiakca, IpUMEHCHHOI'O JId OPCACIICHUA ITOJIO0KCHUA I/I306pa)KeHI/I$I

Ipakmukym

3adanue. OmpenennTe ¢ MaKCUMalbHOW TOYHOCTHIO (POKYCHOE PACCTOSHHE
coOMparoIei JTUH3HI.

Obopyoosanue. Cobuparomnias JuH3a, ONTHYECKasi CKaMbs (JTM00 MepHas JieHTa
Y KpeTUICHUE JIJIS JIMH3BI), TBE UTJIBI OT IIMPHUILA (CO CTOYCHHBIM OCTPUEM ), TIIIACTHIIHH,
TOYEUYHBIN NCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOCyx)IaeTcss W JIeMOHCTpUpyeTcs 3(PdexT
napauiakca. M3ydeHHbI 3¢G(EKT HCHONB3yeTCs Ui ONMPEAeTeHUs ITOJI0KCHUS
M300pKEHUSI UCTOYHHMKA CBETA C MaJlOM CBETHMOCTBHIO, MOJTYYEHHOTO C IOMOIIBIO
coomparomeid uH3BL. [0 HECKOJBKMM OMBITAM PACCUYUTHIBACTCS (OKYCHOE

pPACCTOSIHUE JINH3BI.

3anstue 14. U3mepernue GoKyCHOT0 paccTOSTHUS paccenBalolei JJUH3bI

Ilpakmukym

3aoanue. Ompenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO (DOKYCHOE PACCTOSTHUE
pacCenBarOLIECH JIUH3BI.

Obopydosanue. PacceuBaronasi JuH3a, coOuparoniasi JWH3a, ONTHYECKas
CKaMbsi (TMOO MepHas JIGHTa W KPETUIeHWs ISl JIMH3), JUCT KapTOHA, HOXHUIIBI,
TOYCUYHBIN NCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. O0CyXIal0TCs MPUEMbl U3MEPEHHs (OKYCHOTO
pacCTOSIHMSI ~ pacceuBaromiei  JuH3bl.  [IpoBOAMTCS  OMBIT 1O  MOJYYEHHUIO
JEUCTBUTENHHOTO N300pKEHUS B PACCEUBAIOIICH JIMH3E IMMyTEM CO3/IJaHUSI C TTOMOIIIBIO

coOuparoeii  TUH3Bl  MHUMOI'O — MCTOYHUKA  JJIS  PACCEUBAIOMICH  JTHMH3BI

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO

MYHULIMNAJIbHOE BHO/DKETHOE OBLLEOEPA3OBATEJIbHOE 17.09.26 10:13 CepTudukat 860694586A78DA4A7B19A4EBLED7822E
YUYPEXXAEHME "JIMLIEU N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa (MSK)
HukonaesHa, AVUPEKTOP




Taxke MPOBOAUTCS OMBIT MO HAOTIONEHUIO PACXOMMAIIErOoCs] CBETOBOIO ITyYKa,
00pa30BaHHOIO CBETOM, H3JIYYEHHBIM TOYEYHBIM HCTOYHUKOM U MPOLIEIIIUM
yepe3 pacCerBarONIy0 JMH3Y, Ha KOTOPYIO HakieeHa auadparma. [lo pesynbraram
MOJTYYEHHBIX ASKCIEPUMEHTOB PACCUMTBHIBAETCS ONTHYECKas CUJia paccerBarolen
JIUH3BIL.

Onucanue cxoocei pabomor npakmuxyma: [8], rmaBa Ne 5, mabGopatopHast
pabota No 12.

3ausaTue 15. Onpenesnenne NJIMHBI BOJHBI JIa3€PHOT0 M3JIYy4eHHS C MOMOIIbIO
cxembl FOHra

Ipakmuxym

3aoanue. llpugymailiTe HKCIEPUMEHTATBHYIO YCTAaHOBKY, MO3BOJISIONIYIO
HAOJMIOAAaTh WHTEPPEPEHIIMOHHYI0O KapTUHY OT CBETOBOTO H3JIy4YeHHUs Jia3epa.
Onpenenute MIMHY BOJIHBI U3JIyYEHUS Ja36pPHON YKA3KHU.

Obopyoosanue. JlazepHas yka3ka, HUTKa, (ponbra, OyJnaBKH, SKpaH, pyJieTKa.

Kpamroe onucanue pewenus. JIByMs CBSI3aHHBIMHM HHUTKON OylaBKaMu
MPOKAJIBIBAIOTCS /1B OJM3KOPACIOJIIOKEHHBIX OTBEPCTHS B AJIIOMUHUEBOM MUILEBON
¢dounbre. [lomydyeHHbIe OTBEPCTUSI OCBEUIAIOTCS JIa3€pHBIM My4YKOM. B mpormenmiem
cBeTe HaOmoaeTcs nHTepdepeHImonHas kaptruHa. [1o paccTostHIIO MEX Ty TTOJIocCaMu
UHTEPPEPECHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIYy OTBEpCTUAMH B (HOJIBTe
pPacCUYMTHIBAETCA JUTMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxooxcell  pabomsl  NpakKmuKyma:  3aKIIOYUTENbHBIM  3Taml

BCEPOCCHIMCKOMN OJIMMITHAIBI MKOJIBHUKOB 1Mo pu3uke 2000 r., 11 kiacc, 3amayga Ne 1.

3ansTue 16. U3yuyeHue crmekTpa cBeTa Pa3jIMUYHBIX HCTOYHHKOB C TMOMOIIbIO
AU(PPAKIMOHHON pelIeTKH

Ipakmuxkym

3aoanue. llpunymaiite, coOepUTe U OMUIIUTE IKCIIEPUMEHTAIHHYIO YCTAaHOBKY,
TTO3BOJISIFOIITYFO TTOTYYHMTh ONTHYECKHUNA CIIEKTP U3TYYEHUS CBETA PA3IMUHBIX HCTOYHUKOB.
[IpoBeauTe BccaeIOBaHUE CIIEKTPOB MPEIOKCHHBIX BaM HCTOYHHKOB CBETA.

Obopyoosanue. JludpakimonHas pemetka, GoHapb € JIaMIIOW HaKaJIUBaHUS,

CBETOIMOIHBIN (hOHAPBH, TA30pa3psIAHAS JTAMIIOUKa, SKpaH, TuadparmMa, MepHas JICHTA.

Kpamxoe  onucanue pewenus. llpoBoauTcss cepusi  SKCIEPUMEHTOB
M0 HAONIOJACHUIO ONTHYECKUX CIICKTPOB H3JIYYCHHS HCTOYHHKOB CBETa pa3HOU
npupobl. [IpoBOUTCS CpaBHUTENBHBIN U KOJTUYECTBEHHBIN aHAIN3 3TUX CIIEKTPOB.

Onucanue cxooxceu pabomvl npakmukyma: MexayHapoAHas OJIMMIIMAA
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0 dKcrepuMeHTanbHol ¢uszuke 2018 r., 3amaua «CriekTpy.

3ansaTue 17. UcciienoBanue 3aBMCUMOCTH HHTEHCUBHOCTH CBeYEHHS CBETOHO1A
OT CHJIbI POTEKAKIIET0 Yepe3 Hero TOKa

Ipakmuxym

3aoanue. VI3mMepbTe 3aBUCHUMOCTh HWHTEHCHUBHOCTHM CBEUYEHHUS CBETOAMOJA
OT CHWJIbl MPOTEKAIOUIEr0 4epe3 Hero Toka. Omnpenenure xapakTep HW3MEpPEHHOU

3aBUCHUMOCTH.

Obopyoosanue. CBetommona, JOKeMeTp (wim cMmapT@oH C  JATIUKOM
OCBEIIEHHOCTH), JIabopaTopHbIi OnoK muTaHus (WM JaBe Oarapeiiku AA, peoctar
U MyJIbTHMETP), COSTUHUTEIbHBIE TIPOBOJIA.

Kpamkoe onucanue pewenusn. TIpoBOOUTCS SKCIEPUMEHT IO MPAMOMY
U3MEPCHHUIO 3aBUCHUMOCTH HMHTCHCHUBHOCTH M3JIYYCHHUS CBETOAMOJA OT CHUJIBI
mpoTeKaroniero 4epe3 Hero Toka. Ctpourcs rpaduk IMOTYyYEHHOM 3aBUCHMOCTH.
Omnpenensercs XxapakTep 3aBUCUMOCTH.

3ausaTue 18. Habawnenwme wu30upaTeJbHOCTH BHYTpPeHHero ¢oroddgdexra
K JIJINHE BOJIHBI CBETA

Ipakmuxym

3aoanue. Y cTaHOBUTE JIBa CBETOAMOAA IPYT HAIPOTHUB Jipyra. M3yuuTe siBjeHue
BO3HUKHOBEHHUsI (POTOTOKAa B OCBellaeMoM cBeroauonae. Jlis sToro wusMepbTe
3aBUCUMOCTb CHJIbI ()OTOTOKA OT HAINPSDKEHUS HAa CBETOMO/IE, BHIMOIHSIOMIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMNBIT, MPUMEHSS B KauyeCTBE HCTOYHUKOB CBETa
CBETOJUO/bI, JAIOIIMe CBET C pPa3HbIMU JJIMHAMU BOJH. Omnpeaenure yclIOoBHS,
MIPU KOTOPBIX B OCBEIIAEMOM CBETOJINO/I€ BO3HUKAET (DOTOTOK.

Obopyodosanue. Tpu mapbl CBETOAMOJIOB Pa3HBIX LIBETOB (KpacHbIC, 3€JICHBIC
Y CHHHKE), OJIOK MUTAHUs CBETOAMO/1a-OCBETUTENS, MYJIbTUMETP.

Kpamroe onucanue pewenus. JIBa cBeToauoAa yCTaHABIWBAIOTCS HAMPOTHUB
npyr apyra. Yepe3 oAuH CBETOJMOJI MPOMYCKAETCS TOK OT MCTOYHUKA MUTAHUS.
N3yyaeTcs  siBJeHUWE BO3HUKHOBEHHS (OTOTOKA BO BTOPOM  CBETOJMOJIE.
OOnapyxuBaeTcsi, 4TOo (POTOTOK BO BTOPOM CBETOJMOJIE BO3HHKAET TOJBHKO
MPA OCBEIIECHUH €r0 CBETOJHOJIOM C JUIMHOW BOJIHBI, MEHBIIEH WJIM PAaBHOW JIJIMHE
BOJIHBI, HA KOTOPYIO PACCUMUTaH OCBEIIAEMbIN CBETOAUO.

Onucanue cxooceii pabomwvl npakmukyma: MexayHapoaHas OJUMIIHAAA
1o dKcrepuMeHTanbHoi pusuke 2020 r., 3agada «Onromapay [17].
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IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMS KYPCA «OCHOBBI
®U3NYECKOI' O DKCIIEPUMEHTA (®U3NKO-MATEMATUYECKUMI
MPO®UJIb)»

JIMYHOCTHBIE PE3YJIbTATBI

B cgpepe epadsxcoanckozo éocnumanus.

TOTOBHOCTh BECTH COBMECTHYIO ACSITEIBHOCTh B MHTEpPECax IPakJIaHCKOTO
oOIIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COIMATBHBIMA WHCTUTYTaMH B COOTBETCTBHH
¢ uX (PyHKIHMSIMU ¥ HA3HAYCHUEM.

B cghepe nampuomuueckozco socnumanus:

c(hOpMUPOBAHHOCTb POCCUNUCKOM TPaXkITaHCKON HUIEHTUYHOCTH, MATPUOTHU3MA;

IIEHHOCTHOE OTHOIIIGHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTIKEHHUSIM
POCCUHCKHUX YUCHBIX B 00J1aCTH (PU3UKU U TEXHUKH.

B cgpepe dyxoeno-npascmeenno2o 60cnumaHnus.

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBE/ICHHUS;

CIIOCOOHOCTh ~ OIIEHWBaTh  CUTyallMl0 U TNPUHUMATh  OCO3HAHHBIC
pEIICHUs, OPHCHTUPYSICh Ha MOPAIbHO-HPABCTBCHHBIE HOPMBI M  IIEHHOCTH,
B TOM YHCJIE B JACATCIBHOCTH YYCHOTO;

OCO3HAHME JJUYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMUBOTO OYIyIIIETroO.

B cghepe acmemuueckozo eocnumanus:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
mpUCyIIero (GU3NIECKO HayKe.

B cgpepe mpyoosoco éocnumanusi:

UHTEpPEC K pa3luyHbiM  cdepam  TpodecCHOHATBHON  JIeSTeNbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3UKOW M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TIJIaHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWI0O MU CaMOOOpa30BaHUIO B 00JIacTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.

B cghepe sxonocuueckoeo 6ocnumanus:

c(OpPMUPOBAHHOCTh  JKOJIOTHYECKOW KYJIBTYPhl, OCO3HAaHHE TJI00AIBHOTO
XapaKTepa 3KOJOTMYECKUX TPOOIIeM;

TUTAHUPOBAHUE U OCYLIECTBICHHUE ICUCTBUI B OKPYXKaIOIIEH Cpejie Ha OCHOBE
3HAHMUS LEJIeW YCTOWUYUBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacminupeHUEC OIbITa ACATCIbHOCTH 9KOJIOTHUECKOM HarpaBJICHHOCTH Ha OCHOBC
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B cgpepe yennocmu Hayuno2o no3HaHus:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NIECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAY4YHON JESITENIbHOCTH, TOTOBHOCTH B TIPOIIECCe
M3y4eHUs] (PU3MKHU OCYIIECTBISATh MPOEKTHYIO U MCCIEA0BATEIbCKYIO ACSITEIIbHOCTD

VH/IMBUIYaJbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJ/IbTATHI

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIC yUeOHbIe TeHCTBHS:

ba3zoBble JJornueckue 1eMCTBUA:

CaMOCTOSITEIIbHO bopmynupoBaTh u aAKTyaJIN3UPOBATH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNATh LEN JAESTEIbHOCTH, 3aJaBaTh IMMAPAMETPBI W KPUTEPUU HX
JIOCTYKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pACCMATPUBAECMBIX (PHU3UUSCKUX
SIBIICHUSX

pa3pabaTbiBaTh IJIaH PEIICHUs MPOoOJEeMbl C YYETOM aHaln3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JICITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICACTBUM JESITEIbHOCTH;

KOOPJAWUHUPOBATH U BHITIOIHATH pa0OTy B YCIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHUBATb KPCATUBHOC MBIIIJIICHUC ITPH PCIHICHHUHN JKU3HCHHBIX HpO6JICM.

ba3oBble ncciieqoBare/ibCKue 1eMCTBHA:

BJIAJE€Th HAY4YHOW TEPMHMHOJIOTHEN, KIIIOYEBBIMU TOHATUSAMH U METOJAMHU
(bu3NYecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4E€OHO-HCCIIEIOBATEIbCKOW M MPOEKTHOU JIESTEIbHOCTH
B 00sacT (DU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITOMCKY
METOJIOB pEIICHUs 3aJad (PU3UYECKOro COACpKaHUsS, MPUMEHEHHIO Ppa3IUYHbIX
METOJI0B MTO3HAHUS;

BIAJ€Th  BUJAMU  JEATEIbHOCTH IO  IOJYyYEHUIO HOBOI'O  3HAaHUA,
€ro HHTEpIpEeTaluy, NpPeoOpa3oBaHUIO W TMPUMEHEHHIO B PAa3IWYHBIX y4EOHBIX
CUTYyalUsiX, B TOM YUCJIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh NPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlU3WpoOBaTh 3ajady,

BBLIBUT'dTh THIIOTC3Yy €€ PCHICHHA, HAXOAUTb apryMCHTHI IJIsI NOKa3aTCJIbCTBA CBOUX

oV ERERAISH Y 3 AaBBRREAPAMETPBI I KPUTEPUM PEIICHHS;
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aHAIM3UPOBAaTh IMOJIYyYCHHBIE B XOJI€ PpELIEHUs 3aJaud  pPe3yJbTaThl,
KPUTUYECKU OLIEHMBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBAThH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEbHOU
JESITEIbHOCTH, B TOM YMCJIE TIPU U3YYEHUU (PU3BHKY;

JaBaTh OIICHKY HOBBIM CUTYallUsAM, OLIEHUBATh IPHUOOPETEHHBIN OTIBIT,

YMETh MEPEHOCUTh 3HaHUA 10 (U3MKE B TMPAKTHYECKYI0 00IacTh
KU3HEJESATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEAIAraTh OPUTMHAIIBHBIE TOAXO0/Ibl U PELLICHUS;

CTaBUTb HpO6JICMLI 1 3a/1a4y, OOITyCKaroInMe aJJbTCPHATUBHBIC PCIICHHA.

Pabora ¢ undgopmanmueii:

BIAJICTh HAaBbIKAMU TOJy4YeHUs WHPOpMAUK (U3HUIECKOTO COJIEepP KaHUS
U3 HCTOYHWKOB PAa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBISATh IOWCK, aHAJM3,
CUCTEMATH3alUI0 M HMHTEPIpETAlni0 MHPOPMAIMK Pa3IUYHBIX BUJIOB U (HopMm
MpeJCTaBICHUS;

OIICHMBATh JOCTOBEPHOCTH HH(POpMAITUH;

UCIIOJIB30BaTh  CpEeJACTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAI[TMOHHBIX
TEXHOJIOTUA B PEIMICHWHW KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTraHU3AI[MOHHBIX
3a/1a4 ¢ COONI0/IeHHEeM TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HWH()OpPMAIMOHHON
0e30MacHOCTH;

CO3/aBaTh TEKCTHI (PU3MUYECKOTO COJEP>KaHUS B PA3IMYHBIX (popmMaTax ¢ yueTom
Ha3HauYeHUs MHGOPMALMK U LEJIEBON ayJAUTOPUH, BbIOMpas ONTUMAIBbHYIO (opMy
MPE/ICTAaBIICHUS U BU3yaJlU3aliu.

KoMMyHHMKATHBHbIE YHHBepPCAJbHbIE YUeOHbIE NeiicTBUSL:

OCYIIIECTBIIATH OOIIIEHNE BO BHEYPOUHOH EATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallul U cMsr4aTh KOH(QIUKTHL;

pa3BEepHYTO M JIOTHYHO H3JaraTh CBOIO TOUYKY 3PEHHsI C HCIOJb30BaHUEM
SI3BIKOBBIX CPEICTB;

MOHMMATh M UCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHAWBHUIYaTbHOM
paboThI;

BBIOMpATh TEMATUKy M METOJbI COBMECTHBIX NIEUCTBUI C Y4YETOM OOIIUX
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MPUHUMATh 11 (3 1% COBMECTHOM JESITEIIBHOCTH, OpTaHU30BBIBAThH
U KOOPJAWHUPOBATH ACWCTBUSA IO €€ IOCTH)KCHHIO: COCTABJIATH IUTAH JCHCTBHIA,
pacmpenensiaTh POJIM C YYETOM MHEHHH YYaCTHHKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4€CTBO CBOETO BKJI/a M KaKJIOTO YYaCTHUKA KOMAHJbI B OOIIHIA
PE3YNBTAT 10 pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIC TPOCKTHI, OICHUBAThL HJEH C TIO3UIMA HOBHU3HHI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh TIO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B  Pa3IMYHBIX

CUTyalluigaX, IIPOABJIATb TBOPUYCCTBO U BOO6pa>I(CHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PeryjsiTuBHble YHUBepPCAJbHbIE YyUeOHbIE JeiiCTBUSA:

Camoopranmzamnus:

CaMOCTOSITETTFHO OCYIIECTBISATh IMO3HABATEIBHYIO NEATEIHHOCTh B 0OJacTu
(bU3HKH, BBISBISATH TPOOJIEMBI, CTABUTh U (DOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETTLHO COCTaBJIAThH IJIaH PEIICHHUS PACUETHBIX U KaUeCTBEHHBIX 33124,
IUTAH BBIMIOJIHEHUSI MPAKTHUYECKOM paboThl € YYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOYTCHUMH;

JIaBaTh OIICHKY HOBBIM CUTYaIIHSIM;

pacimupsTh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAMOUTECHUH;

JeNiaTh  OCO3HAHHBIM BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh TPUOOPETCHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIIMHI B 00J1aCTH PU3KKH,

MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTyal[sIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJICTh HABBIKAMU MO3HABATENbHOM pEPIEKCUN KAK OCO3HAHMSI COBEPIIAEMBIX
JNEHCTBUM U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MpUEMbI pedIeKCHH sl OLEHKA CUTYyalllH, BbIOOpa BEPHOTO
peLeHus;

YMCTb OLICHUBAThb PUCKH u CBOCBPCMCHHO I[IPUHUMATDb PELICHMA

10 UX CHMKCHHNIO,
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IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYI'MX IpU aHaJIU3€ pe3yJbTaTOB
NEATENbHOCTH;

NPUHUMATh ce0sl, TOHUMAas CBOU HEIOCTATKH U JJOCTOUHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHThl JpYIMX IpU aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE IIPABO M MPABO APYIHX HA OLIMOKH.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy 10 knacca obyqaronuiicss HayduTCs:

MOHUMAaTh 3HAYCHHE OMHUCATENHHOM, CUCTEMATH3UPYIOIIeH, 00BICHUTETHLHON
U TMPOTHOCTUYECKON (YHKUMHA (PU3HUECKON TEOpUUM — MEXAHHUKH, MOJIEKYJSPHOU
GU3MKM U TEPMOAMHAMUKH, poib (unyeckod Tteopun B (GHOPMHUPOBAHUU
MpeICTaBICHU 0 (U3NMUECKON KapTUHE MUPA;

pasznuyaTh YCJIOBUS MPUMEHUMOCTH HU3YYEHHBIX MoJeneil (U3MYEeCKUX Ten
Y TIPOLIECCOB (SIBICHUN);

paznuuath ycJIOBHUS (TpaHUIbl, OO0JacCTH) NPUMEHUMOCTA U3YUYEHHBIX
(Gu3MYEeCKUX 3aKOHOB, TOHMMAaTh BCEOOIIMN XapakTep (hyHAAMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTh UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh MU OOBACHATH MEXAaHUYECKHUE, TEIUIOBbIE, 3JIEKTPUUYECKUE
MPOILIECChl U SIBJICHHS, HWCIIOJb3ySd OCHOBHBIE IOJIOKEHUS M 3aKOHbl MEXaHHKH,
MOJIEKYJIIPHO-KUHETHYECKON TEOpUU, MOJEKYJIAPHON (PU3UKH M TEPMOJMHAMUKH,
ANEKTPOIMHAMUKY;

aHANMM3UPOBaTh M OOBSACHATH (U3MUECKHE SIBJICHUS, HWCIOIb3yS OCHOBHBIC
MOJIOKEHUS U (PU3HYECKUE 3aKOHBI;

ONMKCHIBATh (PU3MYECKUE TPOLECCHl M SABJICHUS, HCIONb3YyS HEOOXOIUMBIC
BEJINYUHBI,

OO0BSACHATH OCOOCHHOCTU IPOTEKAHUS U3y4aeMbIX (PU3UMUECKUX SIBICHHUII;

NPOBOJINTh HUCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BETUUMHBI
OT JpPYrod C HCIOJIB30BAHUEM NPSAMBIX M3MEPEHUH, NPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TPa()UKOB C yUETOM aOCOIIOTHBIX TOTPEUTHOCTEW N3MEPEHUM, JeIaTh
BBIBO/IbI 110 PE3YyJIbTATAM UCCIEA0BAHNUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUsT (PU3NUECKUX BEJIMUMH, PU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OLEHUBATh aOCOJIOTHBIE M OTHOCHUTEIIbHBIC

IMOTrpCITHOCTHU IIPAMBIX 1 KOCBCHHBIX HSMCpCHI/Iﬁl

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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NPOBOJUTH OMBITHI MO TMPOBEPKE MPEUIOKEHHONW THIOTE3bl: IUIAHUPOBATH
DKCMIEPUMEHT, CcoOMpaTh  JKCHEPUMEHTANTbHYI0  YCTaHOBKY, aHaJHU3UpOBATh
NOJTyYEHHbBIE PE3YIbTaThl U JI€JaTh BHIBOJ O CTATyCE NMPEATI0KEHHON THIIOTE3bI;

coOJI01aTh MpaBwiia OE30MAaCHOTO TPyAa MPU MNPOBEACHUU HCCIICIOBAHUIN
B paMKax  MpakTUKyMa W  Y4eOHO-HUCCIEJOBATENbCKOM  JIeATEeIbHOCTH
C MCTIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOUCTB U 1a0OPATOPHOTO 0OOPYIOBAHMS;

peliaTh pacdeTHhIE 3a/1a4Ml C SIBHO 3aJIaHHOW W HESBHO 3aJaHHON (PU3UYEeCKOU
MOJICTIbIO: HA OCHOBAaHWM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (U3MUECKOU
MOJIENIM, OTBEUaloIIed TpeOOBaHMUSIM 3a7auyM, MPUMEHATH (OPMYJbI, 3aKOHbI,
3aKOHOMEPHOCTH W TOCTYJaThl (PU3WYECKHX TEOPUH TMPU  HCIOJIB30BAHHUU
MaTeMaTUYECKUX METOJIOB pEIICHMs 3ajJad, MPOBOJWUTH pacueThl Ha OCHOBAHUU
MMEIOIIUXCS JIAHHBIX, AHAJU3UPOBATh peE3ylbTaTbl M KOPPEKTUPOBATH METObI
peIIEeHUs C YIETOM MOJTYYSHHBIX Pe3yNbTaToB;

pelaTh Ka4eCTBEHHbIE 3a/1adyM, TpeOyrolrue MpUMEHEHUsT 3HAHUN M3 pa3HbIX
paszienoB Kypca (U3MKH, a TakKe HHTErpaldud 3HAHWM U3 JPYruxX MpeMETOB
€CTECTBEHHO-HAy4YHOTO LHMKJIA: BBICTPAWBATh JIOTUYECKYIO IEMOYKY pPaCCYKICHUH
C OMOPOM Ha N3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IS OOBSICHEHUS] OCHOBHBIX MPHUHIIUIIOB
pabOThl U3MEPUTENBHBIX TPUOOPOB;

aHAIM3UPOBAaTh U OIICHUBATH TOCIEJCTBUS OBITOBOM M IMPOU3BOACTBEHHOM
AESITENPHOCTA YENIOBEKa, CBS3aHHOM ¢ (U3MYECKMMM MpPOLECCaMH, C MO3UIUI
HKOJIOTHYECKOM 0e30MacHOCTH, npeCcTaBlICHUN 0 parroHaTbHOM
MPUPOJIONIONH30BAHUM, A TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHUN HAYKH
Y TEXHOJIOTUH ISl TaJIbHEHIIIErO pa3BUTHUS YEJIOBEUECKOTo 00IeCTBa;

MPUMEHATh Ppa3IMYHbIE CMOCOObl paboThl ¢ uHbOpManmeil (GuandecKoro
COJCpKaHUSI C HCIOJIB30BAHMEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH,
IIPU 5TOM HCIIOJIB30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTHUH ISl TTOWCKA,
nepepaboTKu W TPEAbABICHHUS Y4eOHOW UM HAay4YHO-TIOMYJSIpHOM WHOOpMAIUH,
CTPYKTYPUpPOBaHUS M HMHTEpIpeTanud HHQOpMAINK, TOJYyYEeHHOW H3 pa3iIHMYHbIX
MCTOYHUKOB, KPUTHUYECKUA aHAIM3UPOBATH MOJIy4aeMyl0 MH(POpPMAIMIO U OLIEHUBATH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAIU3a
MCTOYHUKA UHPOPMALINH;

MPOSIBJISITH OPTaHU3AIMOHHBIC U TO3HABATEIIbHBIC YMEHUS CaMOCTOSITEIbHOTO
npUOOpETEHNs] HOBBIX 3HAHWW B TIPOIECCE BBIMIOJHEHUS NPOEKTHBIX M Yy4eOHO-

HCCICOOBATCIIHCKHUX pa60T;

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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paboTaTh B IpyNIe C UCIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH;
MPOSBIISATE MOTHBAIMIO K Oyaymed mnpodeccCHOHaNbHON e TeNbHOCTH

IO CIEIUATBHOCTSAM (PU3UKO-TEXHUYECKOTO MPODUIISL.

K konity 11 knacca oGy4daroniuiicss HQy4uTCS:

MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTHYECKOU, COIMATHLHOM
U 3TUYECKOM cepax JAesTeIbHOCTH YeJI0BEeKa, POJIb U MECTO (PU3UKH B COBPEMEHHOMN
HAay4yHOM KapTUHE MHUpa, 3HAUYCHUE OIUCATENIbHOW, CHUCTEMaTU3UPYIOIIEH,
OOBSICHUTEITLHOM ¥ TMPOTHOCTUYECKON (YHKIUN (U3UYECKOW TEOpHH, POJIb
(dbuznyeckoi Teopur B GOpPMUPOBAHUY MPEJCTABICHUHN 0 (U3MUECKON KapTHHE MHUPa,
MECTO (PU3NYECKONW KapTUHBI MHpPa B OOMEM Py COBPEMEHHBIX ECTECTBEHHO-
HAYYHBIX MPEJCTaBICHUN O MPUPO/IE;

paszinyath YCIOBUS MPUMEHUMOCTH HU3YUYEHHBIX Mojelied (U3HMYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuyaTth ycloBUA (TpaHUIBI, O0JacTH) TPUMEHUMOCTH HW3YYCHHBIX
(Gu3HYeCcKNX 3aKOHOB, TOHMMATh BCEOOMMN XapakTep (yHIAMEHTAIBHBIX 3aKOHOB
Y OTPAaHUYEHHOCTh MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh W OOBICHATH DSJIEKTPOMATHHUTHBIC, KBAaHTOBBIC ITPOIIECCHI
W SBJICHUS, WCIOJb3yS OCHOBHBIC TIOJOKEHUS W 3aKOHBI AJIEKTPOJUHAMUKH
Y KBAaHTOBOM (DU3UKU;

OTHCHIBATH N3YUCHHBIC (DU3UUECKUE MPOIIECCHI U SIBJICHUSI,

OO0BSCHATh OCOOCHHOCTH MTPOTEKAHUS U3YUCHHBIX (DU3MUCCKUX SBICHHIA,

MIPOBOJUTH UCCJIEIOBAaHUE 3aBUCUMOCTEHN buzrgecKnx BEJINYUH
C HCTOJB30BAHHEM IMPSMBIX W3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(GUKCHPOBATH PE3yJbTAThHl MOJYYESHHON 3aBUCUMOCTH (DU3UYCCKUX BEIWYUH B BHJIC
rpa@uKoB C y4eTOM aOCOJIOTHBIX TIOTPEIIHOCTEH W3MEPEHHH, JenaTh BBIBOJIBI
M0 pe3yibTaTaM UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (U3HUECKUX BEIMYHH, P 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEPEHHs, OIICHUBATh aOCOJIOTHBIE M OTHOCHUTEIIbHbBIC
MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH ONBITHl IO TMPOBEPKE MPEIOKCHHONW THUIOTE3bl: TIAaHUPOBATH
AKCIEPUMEHT, CcOOMpaTh  OAKCIEPUMEHTAJIbHYI)  YCTAaHOBKY, aHAJIM3UPOBATh

MOJYUYCHHBIC PC3YJIbTAThI 1 1CJIaTh BBIBO/] O CTATYCC HpeI[J'IO)KeHHOI‘/II T'MITIOTEC3bI,

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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coOoAaTh MpaBwiia OE30MAaCHOTO TPyAa MPU MNPOBEACHUU HCCIICIOBAHUIN
B paMKax  MpakTUKyMa ¥  Y4eOHO-HUCCIEJOBATEIbCKOM  JIeATEeIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U JJA0OPATOPHOIO0 000PYI0BaHHUS;

penaTh pacyeTHbIC 3aJ]a4M C SBHO 3aJJaHHON M HESABHO 3aJIaHHON (PU3NYECKON
MOJIEJIBIO;

peliatb KaueCTBEHHbIC 3aJlauM, TPEOYIoIUe MPUMEHEHUs 3HAHUM U3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TakKe HMHTErpallud 3HAaHWW W3 JPYruX MpeAMETOB
€CTECTBEHHO-HAYYHOTO0 IMKJIA: BBICTPAMBATH JIOTMYECKYIO LIETIOYKY pPAaCCYKICHUUN
C ONOPO Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUECKHUE SIBICHUS;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUA Ul OOBSICHEHHS] OCHOBHBIX IPUHIUIIOB
paboOThl U3MEPUTENIbHBIX TPUOOPOB;

aHaJIM3UpPOBaTh W OLIEHWBATH IMOCJEACTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
JESTENbHOCTA YEJIOBEKa, CBA3aHHOM C (QU3MYECKMMHM MpOLEeccaMu, C MO3ULUN
HKOJIOTUYECKOM 0e30MmacHOCTH, npeICTaBICHUN 0 panroHaIbHOM
PUPOAOIIONB30BaHNN, @ TAKXE Pa3yMHOM MCIHOJb30BAaHUU JIOCTHXKEHUN HAyKH
Y TEXHOJIOTUH JJi JalbHEHIIEro pa3BUTHs YEI0BEUECKOro O0IIeCTBa;

MPUMEHATh Ppa3InyHble CIocoObl paboThl ¢ uHbOpManmeil (puandecKoro
COJIEp)KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMALIMOHHBIX TEXHOJIOTHUH,
IIPU 3TOM HKCIIOJIb30BaTh COBPEMEHHBbIE MH(GOPMAIIMOHHBIE TEXHOJOTUU ISl TIOKMCKA,
nepepabOTKM M NPEeAbABICHHUS Y4eOHOM M Hay4dyHO-TIOMYJSpHOM WH(pOpMaIuH,
CTPYKTYPUPOBaHUSA W HMHTEpIpETalud HHPOpPMAlUM, TOJYYEHHOW W3 pa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJy4yaeMyr0 MHGOpPMAIMIO U OLICHUBATH
€€ JIOCTOBEPHOCTh KAK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHaJIn3a
MCTOYHUKA NHPOPMAIINH;

MPOSIBIISITH OPTaHU3ALMOHHBIE U IMO3HABATEIbHBIE YMEHUSI CAMOCTOSITEIBHOIO
NpUOOPETeHUs] HOBBIX 3HAHMM B MPOLECCE BBINOJHEHUS TMPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX padoT;

paboTaTh B rpyNIe C UCIIOJHEHUEM Pa3IMYHBIX COLIMAIBHBIX POJIEH;

OpOSIBISITH  MOTHUBALIMIO K  Oyaymiedl npodeccHuoHambHOW — J1eATeNIbHOCTH

M0 CIIEMATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOPUIIAL.
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TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
N HanmMmenoBanue
) pa3IeNoB U TeM
/1
y4eOHOTO0 ITpeIMeTa

Pasznen 1. MexaHnuka
1.1 TIlorpemHoctu
B OKCIIEPUMEHTE

(texrus)

KomuyectBo

qacoB

IIporpamMmmMmHOE coziepxanue

DKCNEPUMEHT U TEOPUS B IPOLIECCE
no3HaHus npupojsl. Habmogenue
U SKCIIEPUMEHT B (PUBHKE.
Crioco6b1 u3mMepenus puandeckux
BEJIMYMH (aHAJIOTOBbIE U IIU(POBbBIE
U3MEpUTEIbHBIE TPUOOPHI,
KOMITbIOTEPHBIE JATYUKOBbIE
CHUCTEMBI).

[TorpemnocTn U3MepeHUit
busznueckux BenuyuH (a0COMOTHAS
1 OTHOCHUTEIIbHAS).

I'umote3a. ®u3nUeCcKUi 3aKO0H,

I'paHUObI €TO IPUMCHUMOCTHU

XapaKTCpI/ICTHKa ACATCIIBHOCTHU

oOy4Jaromuxcs

Onepuposams noOHAMUAMU:
HaOJI0ICHHE, SKCTIEPUMEHT, TUTIOTE3a,
Teopusi, pu3nyeckas BeIIMINHA,
busnyecKuit 3aK0H, U3MEPUTEITBHBIN
puoop, U3MEPEHUE, PE3yIbTaT
WU3MEpPEHUsI, IeHA JICTICHUS IIKaJIbI
puodopa, MOrPeIrHOCTh U3MEPEHUH.
IIpusooums npumepwvl HaOIIOACHHUS,
OKCIIEPUMEHTA, THITOTE3bI, TCOPHH,
(bu3HYEeCKUX BEIUYUH, (PU3MUECKUX
3aKOHOB, U3MEPUTEILHBIX PUOOPOB.
Onpeoensamb IEHY JIeTICHUS Kb
npuoopa, abCOTIOTHYIO MOTPEITHOCTh

MIpAMOIo U3MCPCHUAI.

ITIE ¥ FIOLIAEE

[JOKYMEHT MOANWCAH 3NEKTPOHHOW NOAMMUCHIO
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1.2

OueHka norpenHocTen
MPSIMBIX U KOCBEHHBIX
W3MEpPEHUN
(camocTosiTeIbHAS

pabora)

3 OnpenesneHue norpenHocTei

MPSMBIX U3MEPEHUM 110 33 TAHHBIM
pe3yapTaramM U3MEpPECHUI.
[IpremMsl OLIEHKM OTPENTHOCTEN

KOCBCHHBIX HBMepeHHﬁ

OTHOCHUTEJIBHOM MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHHs], ITPaBUIIa
OKpYTJIeHUS aO0COTIOTHBIX
IIOrPELIHOCTEN, BBIPAXKEHUE
OTHOCHUTEJIBHBIX MOIPEIIHOCTEN

B ITPOLIEHTaX

Onepuposams NOHAMUAMU.
a0COI0THAS MOTPEIIHOCTh U3MEPEHHUS],
OTHOCHTEJIbHAS MTOTPEIIHOCTD
U3MEPEHMUS.

IIpusooums npumepsl IPSIMBIX

1 KOCBEHHBIX U3MEPECHUM.
Onpeodensime NOTPEIIHOCTH PSIMBIX
WU3MEPECHUM.

Hcnonvzoeams METO TPAHULL

JUIS OLIEHKHU a0COJIFOTHOM MOTPEIIHOCTH
IIPSIMOTO U3MEPEHUs, ITpaBuiIa
OKpYTJIEHUS a0COTIOTHBIX
HOTpeIHOCTeN, GOPMYIIBI IS OLICHKU
OTHOCHUTEJIbHON MOTPENTHOCTH
KOCBEHHOT'O U3MEPEHUS.

Ymemwv oxkpyrnaTh aOCONMIOTHBIC

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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MOrPENIHOCTH, BBIPAXKATh
OTHOCHUTEJIbHBIE TTOTPEITHOCTH
B MPOLICHTAX.

Pewamyo 3a1aum Ha OLIEHKY

OTHOCHUTCJIIBbHBIX HOI"pCIHHOCTGﬁ

1.3.1 VYcpennenue 3 [TpubopHBIE MOTPEITHOCTH, Onepuposamb NOHAMUAMU.
u3Mepenuid. CryyaitHas CllydaifHbIe ¥ CHCTEMaTHIECKHE npuOOpHas MOTPEIIHOCTb, CITydaiHas
MOTPEITHOCTh TIOTPETITHOCTH MOTPENTHOCTD, CHCTEMaTHYECKas
(mpakTUKyM) MOTPEIIHOCTh, CPEeIHEE 3HAUCHHE.

Ilpusooums npumepwvl mpuOOPHOIA,
CIy4aHOM Y CUCTEMATHUYECKOU
IIOIPEIIHOCTH.

Onpedensims SKCTIEPUMEHTAILHO HA00D
3HaYeHUMN (HU3NUECKON BETUUNHBI

IIPU IPOBEJECHNUN HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUM.
Hcnonvzosams HOpMyIIbI 1151 CPETHETO
apu(PMETHUYECKOr0 HECKOJIBKUX YHCET,
JUISI OTICHKHU a0COJIFOTHOU MOTPEIIHOCTH
3Ha4YeHUS (PU3NUECKON BEITUUYMHBI,
OLICHEHHOI'0 KaK CpelHee

apudmMeTruecKoe Habopa ee 3HaYCHUH.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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Oyenusams 3HaYCHHE U3MEPSEMOI
(bU3UYECKO BETMYUHBI KaK CpEHEe
apupmMeTruecKkoe Habopa ee 3HAaUCHUH,
MOJTYYEHHBIX TIPU NPOBEICHUN
HECKOJIbKUX HE3aBUCUMBIX U3MEPECHUH,
a0COJIIOTHYIO U OTHOCUTEIIBHYIO
MOTPEIUIHOCTh 3HAYECHUS TOU
(hU3UYCCKON BEIIMUHHBI.
Yemanasnuseams 63aumocesssu

MEX/y OLIEHKON 3HauUeHUs (PU3NIEeCKOn
BEJIMYMHBI, OTPEIEISIEMOM

0 pe3yJibTaTaM HECKOJIbKUX
HE3aBUCUMBIX U3MEPEHU, U CPETHUM

apu(METHICCKUM HECKOJIBKHUX YHCEIT

1.3.2 KwunHematnueckue 3 [lepemenienue, CKOpOCTh Onepuposams NOHAMUAMU:
U3MEPCHUS TaTbHOCTH U yCKOpPEHHE MaTepUaIbHON TOUKH, CKOPOCTbh, yCKOpEHHUE, CBOOOIHOE
moJieTa, pacder UX MPOSKIIMH HA OCHU CUCTEMBI najieHue, JaJbHOCTh T0JIeTa,
HaYaJIbHOU CKOPOCTH koopauHat. ClIoXKeHHEe a0COJTFOTHAS MOTPEITHOCTh U3MEPEHUS,
(TpakTUKyM) TIEPEMEIICHHUI U CII0KCHHE OTHOCHTEJIbHAS TIOTPEITHOCTh
CKopocrtel. JIBuxenue Tena, U3MEpEHUS.
OpOITIEHHOTO IO/ YTII0OM IIpusooums npumepsvt CBOOOTHOTO
K TOPU30HTY. 3aBUCUMOCTh naJCHUS TEJI IPH Pa3IMYHBIX
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KOOPJAMHAT, CKOPOCTH U YCKOPEHHUSI ~ 3HAYEHUSAX HAYaJIbHOM CKOPOCTH,

MaTepUaJbHON TOYKH OT BpEMEHH  IPH PAa3HBIX YIIIaX MEXAY Ha4allbHOU
CKOPOCTBIO M TOPU3OHTOM.
Hcnonvzoeams pyleTky,
KHHEMaTuyeckue (opMyJibl,
OMUCHIBAIONINE JBUKECHHE TENA,
OpOIIEHHOIO MOJ] YIJIOM K TOPU30HTY.
Dopmynuposamsb THIIOTE3Y O XapaAKTEPE
3aBUCUMOCTH JIAJIbHOCTH TOJIeTa TeJa,
OpOIIEHHOTO TOPU30HTAILHO,
OT €ro Ha4aJIbHOM CKOPOCTH.
Hccrnedosamb 3aBUCUMOCTD TAITBHOCTU
noJieta Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYAIbHOU
CKOPOCTHU U UHMEPNPemuposams
MOJTYYEHHBIE PE3YIbTATHI.
Pewampw 3anauy Ha onpejaeneHue
10 IKCTIEPUMEHTAIBHBIM JJAHHBIM
Ha4aJIbHOM CKOPOCTH Tea,
OpOIIEHHOTO TOPU30HTAIBHO.
Onpedensimsb aOCOMOTHYIO

N OTHOCHUTCIIbHYIO IMOIPCIIHOCTD
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HAa4YaJIbHOM CKOPOCTH TEJA,

OpOIIIEHHOTO TOPU3OHTATIHLHO

1.4  Tlpocteiimme 3 MeTobl M IPUEMBI TTPOBEICHUS Onepupogams NOHAMUAMU.
TrCOMETPUYECKUE OPSIMBIX M KOCBEHHBIX U3MEPEHMIT  a0COJIFOTHAS MOTPEIIHOCTh U3MEPEHMS,
U3MEpEHUs IrCOMETPUYCCKUX BETUYHMH (JITMHA,  OTHOCHUTENIbHAS OTPEIIHOCTh
(camocTosiTeIbHas yroJ, IIoaab, 00beM) W3MEpEHUs.
paboTa) 3Hamb METOJIBI ¥ TIPUEMBI IIPOBEICHUS

MPSMBIX U3MEPEHUH T€OMETPHICCKUX
BEJIMYHH.

Ipumensmo Hopmymsl

JUTSL OTIPEICIICHHST A0COTIOTHBIX

M OLIEHKH OTHOCHUTEJIHLHBIX
MOTPEMIHOCTEM.

Pewams 3anaqy Ha onpeneneHme
iomaay Gurypsl u oobemMa Tesaa

10 DKCIIEPUMEHTATHHO U3MEPEHHBIM
3HAYCHUSIM JIJTUH.

Onpedensimsb 3HaYEHUS OTHOCUTEIIBHBIX

IIOrPEIHOCTEN B IPOLIEHTAaX

1.5 TI'paduxu 3 I'paduueckoe npeacTaBieHue Onepuposams noHamusamu: rpapuk
AKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH (PU3NUECKHUX 3aBUCUMOCTH OJTHOM (hU3UIECKOM
3aBUCUMOCTEMN. BEJIMYMH JIPYT OT Apyra. JInHelHass  BEJIMYMHBI OT APYIrOH, JIMHEHHAs

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudmkaT 860694586A78DA4A7B19A4EBFED7822E
YYPEXXAEHMUE "JINLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP




['paduueckas 3aBUCHMOCTb. Y TJIOBOM 3aBUCUMOCTb, YIJIOBOM KO3(pPUIIMEHT
00paboTKa TaHHBIX Ko2(PUIMEHT 1 CBOOOTHOE U CBOOOJIHOE cilaraeMoe JIMHEHHON
(Tmexus) claraeMoe JIMHEWHON 3aBUCUMOCTH = 3aBUCHMOCTH, allpOKCUMAIIHS,
WHTEPHIOJISINS, SKCTPATIOJISIIHS.
3Hamb ipaBuUIIa MOCTPOCHUS TPaPUKOB
3aBUCUMOCTEH (PU3NUIECKUX BETUIHH
ApYT OT Apyra.
Cmpoums TpapuKH TNHEHHBIX
3aBUCUMOCTEH (PU3HUCCKUX BEITMUNH
ApPYT OT Apyra.
IIpumensame ipaBuiIa MOCTPOCHHUS
rpaduKOB 3aBUCUMOCTEH (HU3UIECKUX
BEJIMYMH JIPYT OT JpyTa.
IIpusooums npumepsr anIpOKCUMAIUH,
WHTEPHOJSALNUN, YKCTPATIOJISALINH.
Ymemos ipoBOIUTH IIpOLIEYPBI
anmpoKCUMAaIUHU, UHTEPIIOJISIUH,
HKCTPATIOJISIHH.
Onpeodensamb 3HAUEHUS YTIIOBOTO
Kod(pduiiuerTa u cBOOOTHOTO
cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COJIFOTHBIC
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCUMOCTCH:
JTUHeapu3aIys,

MOACYET IUIOIIAAN

3 I'paduyeckoe npeacTaBIeHNE

3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH APYT OT Apyra.
Hemuneiinas 3aBUCUMOCTD

U €€ JMHeapu3alysl

ITOIPEITHOCTH.
Yemanasnusame 63aumocssnzu Mexny
MaTeMaTUYECKUM MTOHSTUEM <JIMHEHHas
GYHKIUS» ¥ JIMHEMHON 3aBUCUMOCTBIO
(hU3UYECKUX BEJIMUUH JIPYT OT JApyra.
Hccrnedosamv u unmepnpemuposams
rpaduKu JIMHEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYHH JPYT OT JAPYTa.
Pewamys 3anaun Ha TOCTPOEHHE
JUHEHHBIX TPAPUKOB 3aBUCUMOCTEH
(bu3MYEeCKUX BEJIMYUH APYT OT Apyra
10 3aJJaHHBIM HabopaM
AKCHEPUMEHTAIBHBIX JAHHBIX,
OMPENENATh M0 MOCTPOCHHOMY TpaduKy
yri0BO#M KOd(PPUIIUEHT 1 CBOOOIHOE
cllaraeMoe, OLIEHUBAaTh UX a0COJIFOTHbBIE
Y OTHOCHUTEJIbHBIE MTOTPEIIHOCTH
Onepuposams nonsimusamu. Tpaux
3aBUCHMOCTH OJTHOM (HhU3NUECKOM
BEJIMYUHBI OT APYroM, HEJIMHENHAs
3aBUCHUMOCTD, JIMHEAPU3ALIUS

HEJIMHENHOM 3aBUCUMOCTH, IJI0IIadb

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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oA rpadukom, o1 TpaikoM 3aBUCUMOCTH,

MOCTPOCHUE KacarenbHas K rpaduKy 3aBUCUMOCTH
KacaTeJIbHBIX B JaHHOM TOYKE.
K rpaduky (JIeKims) 3Hamb TipaBUIIa TOCTPOCHMUS TPadUKOB

3aBUCUMOCTEHN (PU3UYECKUX BEIIMUUH
JPYT OT JIpyra, PU3HIeCKUil CMBICT
TJIOIIA/IN O] TPauKOM 3aBUCUMOCTH
1 KacaTeJhbHOU K TpauKy 3aBUCUMOCTH
B JIJAaHHOU TOUYKE.

Cmpoums UCXOTHBIC

Y JIMHEapU30BaHHbIE TPaPUKH
3aBUCHMOCTEH (PU3UYECCKUX BEIIMYHUH
JPYT OT JApyTa, KacaTeabHYI0 K rpaduKy
HEJIMHEHMHOW 3aBUCUMOCTH B TaHHOM
TOYKE.

Ilpumensams nipaBUIia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PHU3UIECKHUX
BEJIMYUH JIPYT OT Apyra.

Onpeoensams 3HAUCHUS TUIOIIATN

o rparikoM 3aBUCUMOCTH

U YIJIOBOTO KO3 duUliueHTa

KacaTeJlbHOM K rpaduKy HETMHEWHON
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1.7

N3mepenne
3aBUCUMOCTU

KOOPAWHATHI TPAHULIBI

3 PaBHOMEpHOE 1 HEpaBHOMEPHOE

IPSIMOJIMHEWHOE JIBUKEHHUE.

Koopaunara, BpeMsi, CKOPOCTb

3aBUCUMOCTH B JAHHOM TOUKE,
OILICHUBATh UX a0COJIFOTHBIC
MOTPEITHOCTH.

Yemanasnuseams 63aumocesssu

MEX Iy MAaTeMaTHUYECKUM TTOHITHEM
«QYHKITUS» ¥ 3aBUCUMOCTBIO
(bu3NYECKUX BETUYHH IPYT OT Apyra.
Hccrnedosamv u unmepnpemuposamso
rpaduKy HETMHEHHBIX 3aBUCUMOCTEN
(bU3UYEeCKUX BEIWYUH JAPYT OT APYTa.
Pewams 331291 Ha TOCTPOEHUE
JUHEAPU30BaHHBIX TPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH
APYT OT ApyTa Mo 3aJaHHBIM Habopam
HKCIIEPUMEHTAIBHBIX JaHHBIX,
OTIPEAETISATH 10 MOCTPOCHHOMY IpaPUKy
yIJI0BOM KO3 (UIIMEHT U CBOOOHOE
clilaraemMoe, OLleHUBAaTh UX a0COIIOTHBIE
Y OTHOCHUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nonsimusamu. Tpaux
3aBUCHMOCTH OJHOM (hU3NUSCKOM

BEJIMYUHBI OT APYTrOW, HEJIMHENHAs
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001aCTH HAMOKaHUS 3aBUCUMOCTD, JIMHCApU3aLUsl

OT BPEMEHU. HEJIMHEMHOW 3aBUCUMOCTH.
JInneapuzanys Cmpoums TuHEeapu30BaHHbIN rpapuk
3aBUCHUMOCTH 3aBHCUMOCTH (PU3MUECKUX BEIUUUH
(IpaKTHUKyM) IpYT OT Apyra.

Ilpumensame nipaBUIIa MOCTPOECHUS
rpauKOB 3aBUCUMOCTEH (PU3UIECKHUX
BEJIMYUH JIPYT OT JApyTa.

Onpedensims 3HAYEHUSI YTIIOBOTO
Kod(pduimerTa u CBOOOIHOTO
ciaraemMoro rpaduka JMHEHHON
3aBUCUMOCTH, OLICHUBATh

UX a0COJIFOTHBIE MOTPEUTHOCTH.
Hccrneoosamv u unmepnpemuposamso
HEJIMHENHYIO0 3aBUCUMOCTb KOOPIMHATHI
IpaHUIbl 00JACTH HAMOKaHUs OyMaru
OT BPEMEHH.

Hcnonvzosams CEKyHIOMED U PYIETKY

1.8  Uzyuenwue ynpyroro 3 Cuna. 3mepenue cuisl Onepuposams noHAmMuAMU: CANA,
rucTepesuca JTUHAMOMETPOM. YTIpyrue nedopmaliusi, ynpyrui ructepesuc.
(IpakTUKYM) ¥ YaCTHYHO yTmipyrue nedpopmaun.  Yuems GopMyaupoBaTh 3aKoH 'yKka,

Cuia ynpyroctu. 3akoH ['yka. coOupaTh IKCIEPUMEHTAIBHYIO
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OTtknoHeHus oT 3akoHa ['yka. YCTaHOBKY.

I'uctepesuc. Pabota cuiibt Dopmynruposams TANIOTE3Y O XapAKTEPE
Ha MaJIOM U Ha KOHEYHOM 3aBUCUMOCTH JUIMHBI 00BEKTA OT
nepemMenienuu. ['padpuueckoe BEJIMYMHBI TPUIIOKEHHON K HEMY CHUIIBI.
npecTaBieHrne paboThl CUITbI Cmpoums HeIUHENHBIN rpaduk

3aBUCUMOCTH (PU3NYECKUX BEITUUYHH
ApYT OT Apyra.

Ilpumenamo nipaBuiIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UUECKHUX
BEJIUYMH JIPYT OT JIpyTa.

Hccneoosamv u unmepnpemuposams
HEJTMHEHHYIO0 3aBUCUMOCTD JUTHHBI
00BEKTa OT BEJTUYUHBI PUITOKEHHOU

K HEMY CHUTHI.

Onpeodensams yroy HaKJIOHA
KacaTeJbHON K rpaduKy HeTMHEHHON
3aBUCUMOCTH B JJAHHOW TOYKE, TUIOIIAb
o1 rpa)KOM, OIIEHUBATh A0COTIOTHBIE
¥ OTHOCHUTEJIbHBIC MOTPEITHOCTH ITUX
BCJTUYHH.

Hcnonvzosams CEKyHIIOMED

Y TUHAMOMETP.
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1.9

Haxoxnenue maccsl
JIMHENKU U LIIIpULA
C IIOMOILBIO
YPaBHOBELINBAHUS

pbruara (IpakTUKyM)

3 AOCOIIOTHO TBEPOE TEIIO.

BpamarensHoe qsuxeHue
TBEPAOTO Teaa. MOMEHT CHIIBI
OTHOCHUTEIIBHO OCHU BpaILCHUS.
IInevo cuabl. CnokeHue CHIl,
MPUJIOKEHHBIX K TBEPAOMY TEITy.
LlenTp TsxECTH TEMa. Y CIIOBUSA

paBHOBECHS TBEPIOTO Tena. Peruar

Yemanaenueams e3aumocensu

MEXJy OIpeielieHueM (pU3NYECKOM
BEJIMUMHBI «MEXaHUYecKasi paboTay

Y TEOMETPUYECKUM MOHSATUEM
«IIIOIAAb MO TPAPUKOM 3aBUCHMOCTH
BEJIMYMHBI CUJIbI OT BEJIMYMHbI
nedhopmarm

Onepupogamb NOHAMUAMU: MOMEHT
CHJIBI OTHOCUTEIILHO OCH BpaIlleHus,
IUIEYO CUJIBL, IEHTP TSHKECTH Tena,
phIvar.

Ymems popmynarpoBaTh IpaBUIIo
MOMEHTOB, YCJIOBHS PaBHOBECHS
a0COJIOTHO TBEPJIOTO TeJa, CKIIAJIbIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPAOMY TEIYy,
coOHupaTh SIKCIEPUMEHTATIHHYIO
YCTaHOBKY.

IIpusooums ipuMepbl NPUMEHEHHUS
pBIYaroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJMHATHI TOUKU

OIOPBI YPaBHOBEIIEHHOT'O pblyara

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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OT BEJIMYUHBI CHJIBI, TPUIIOKEHHOM

K €ro KOHIIY.

Cmpoums TMHENHBIN rpaduk
3aBUCUMOCTH (PU3UUECKUX BEJIMUUH
ApPYT OT Apyra.

IIpumensame ipaBuIIa MOCTPOCHHUS
rpaduKOB 3aBUCUMOCTEHN (HU3UIECKUX
BEJIMYMH JIPYT OT JApyra.
Hccrnedosamv u unmepnpemuposams
3aBHCHUMOCTHh KOOPJIMHATHI TOUKH
OTIOPBI YPABHOBEIIICHHOTO phIuara

OT BEJIMYUHBI CUJTBI, TPUIIOKEHHOM

K €ro KOHITY.

Onpeodenams 110 rpauKy TUHEHHON
3aBUCUMOCTH 3HAYEHHS YTIIOBOTO
Kod(pduiiuerTa u cBOOOIHOTO
CJIaraeMoro, OlleHUBaTh aOCOJIOTHBIE
¥ OTHOCHUTEJIbHBIE MOTPEIIHOCTH ITHX
BEJIMYHH.

Hcnonvzosams TUHENKY, a TaKxKe
HITPUIL C ACTCHUSIMHE TSI U3MEPEHUS

o0beMma.
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110 Hsmepenue
koa¢punrenta
YHEPTreTUYECKUX TIOTEPh
IPY OTCKOKE IIaprKa
OT MOBEPXHOCTH

(IpakTUKYM)

3 NmMnynbc cuitbl 1 N3MEHEHHE

Onepupoeamb NOHAMUAMU. UMITYJIbC
HMITYJIbCa TClIa. 3aKoH COXpaHCHHA | CHJIbI, UMITYJIBC TCJId, KHHCTHUYCCKAsA

uMITyJibca. KuHETHYECKast JHEPTHUST  SHEPI'Usl MaTepUAIbHONU TOUKH,

MaTepHualbHOU TOUKU. Teopema
00 U3MEHEHUN KUHETUYECKON
SHEPTrUH MAaTEPUATBLHOU TOUKHU.
IloTeHnmanbHbIC

Y HEOTEHIUAJIbHBIC CUJIBL.
[ToreHumanbHast SHEPrus.
[TorenuumanbHas SHEprus Tena

B OJTHOPOJTHOM I'PaBUTALMOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHIUAIbHBIX CUJI

C U3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3AKOH
COXPaHEHUSI MEXAHUYECKOU
JHEpPruu. YIpyrue u Heynpyrue
CTOJIKHOBEHHUsI. BHyTpeHHSA

OHCPIruA TCiia

MOTEHIUAJIbHBIE U HETIOTEHIINAIbHBIE
CWJIbl, TOTEHIIMAJIbHAS DHEPT U

(B T.4. Tena B OJJTHOPOJTHOM
IPaBUTALIMOHHOM I10JIE), YIPYTHE

Y HEYTIPYTHUE CTOJIKHOBEHHUSI.

Ymemwv popmynupoBaTh 3aKOH
COXpaHEHUs UMITYJIbCa U TEOPEMY

00 U3MEHEHUU KUHETUYECKON SHEPTUH
MaTepHaIbHON TOUKH, 1aBaTh
ONpeIeSICHHE NOTEHIUAIbHbBIX

Y HEMOTEHIMAJIbHBIX CHUIL;
(bopMyIMpOBaTh 3aKOH COXPAHECHHUSI
MEXaHUYECKON DHEPIUH.

Ilpusooums npumepsvi ciydaes,

KOTI'/Ia UMITYJIbC TeJla COXPaHAETCA
WM HE COXPAHSETCS, KOTIa
MEeXaHU4eCKasi SHEPrus CUCTEMBbI
COXpaHsETCs I HE COXPaHSETCs,

YOPYTUX U HEYIIPYTUX CTOJKHOBEHUM.
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Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCUMOCTH BBICOTHI OTCKOKA MIapHKa
MIOCJIC COYJIAPEHUS C TIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BHICOTHI
copoca.

Cmpoums TUHEHHBIA U HEJTUHEMHBIN
rpaduK 3aBUCUMOCTH (PU3NUYECKUX
BEJIUYHH JIPYT OT JIpyra.

llpumensams TipaBUIIa TOCTPOCHUSA
rpaduKOB 3aBUCUMOCTEHN (HU3UIECKUX
BEJIMYHH JIPYT OT JApyTa.

Hccrnedosamv u unmepnpemuposamso
3aBUCUMOCTb BBICOTHI OTCKOKA IIapUKa
MOCJIC COYIAPEHUS C TIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyJeTKY.

Pewams 3agaum 06 aGCOTIOTHO
YOPYTUX ¥ a0COTIOTHO HEYIIPYTUX
COyIapeHUsIX

Uroro no pazgeny 32
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Pa3nen 2. MoJiexyasipHasi pusnka ¥ TepMOIMHAMHKA

2.1. OmnpenencHue 4 KonnuecTBO TEMIOTHI. Onepuposams noHamusamuy. KOIAYECTBO
TEIIOEMKOCTH TemoemkocTs Tena. Y neiapHas TEIUIOTHI, TETTIOEMKOCTh TeJa, yeIbHasl
TBEPOTO TeJa U MOJISIpHAs TETUIOEMKOCTH ¥ MOJIIpHAs TETJIOEMKOCTH BEIIECTBA,
(TIpaKkTHKyM) BEIICCTBA. Y PaBHEHHUE TEIIJIOBOTO  TEIJIOBOE PABHOBECHE.

Oamanca. TernioBoe paBHOBECHE Ymems hopmynupoBaTh ypaBHEHHE

TEIJIOBOTO OajaHca, coOupaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepol Ten,
001a/TaI0NNX OJJUHAKOBOM
TEIJIOEMKOCTBIO, HO Pa3IuIHOU
YACTBEHON TETUIOEMKOCTHIO.
Ilpumensams ypaBHEHHE TEIIJIOBOTO
OanaHca JyIs ONMCaHus Iporiecca
Ter1o00MeHa TBEPIOT0 Tejia C BOJIOH.
Hccneoosams TennooOMeH

MEXKTy TBEPJBIM TEJIOM U YKUIKOCTIMHU
U UHMepNpemupos8ams pe3yabTaThl
JTHUX OIIBITOB.

Onpedensimsb TEII0EMKOCTh TBEPAOTO
TeJla Ha OCHOBAHHMH PE3yJIbTATOB

OMBITOB 110 U3YYEHHUIO TEINI00OMEHA
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2.2.

N3mepenue
TeMIIepaTypsl pyK
JKCIIEPUMEHTATOPA
Y JaBJICHUs1, KOTOPOE
MOI'yT CO31aTh

€ro JIErKHUe

(TIpaKTUKyM)

4 JlaBnenue, o0beM, TeMIiepaTypa,

KOJMYECTBO BemlecTBa. MaeanbHbli
ra3. YpaBsaenue MenjeneeBa—
Knaneiipona. ['a30Bbie 3aKOHBI.
["a30BbIi1 TEpMOMETD

MEX/Ty TBEPABIM TEJIOM U KUAKOCTIMU
C pa3HbIMU TEMIIEpPATypaMH, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTH U3MEPEHHON BEJMYHHBI.
Hcnonvzoeams TEPMOMETD.
Yemanasenusams 63aumocessu

MEX Iy 3aKOHOM COXpPaHEHUS YHEPTUU
¥ YpaBHEHHEM TEIUTIOBOTO OaaHca.
Pewiamw 3a1aun Ha NpUMEHEHUE
ypaBHEHUS TEIJIOBOro OajaHca
Onepuposams nonssmusmu. J1aBieHUE,
00beM, TeMIeparypa, KOJIn4ecTBO
BEIIECTBA, UJICaJIbHBIM Ia3.

Ymems 3anucwiBaTh ypaBHEHUE
MenpaeneeBa—Kianeipona,
(hopMyIUpOBaTh Ta30BbIC 3aKOHBI,
coOupaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hame yCTpOMCTBO U MIPUHIUIT pabOTHI
ra3oBOro TEpMOMETpA.

IIpusooums npumepsvl NOBEACHUS ra3a

IIpy UBMCHCHHH CT'O JJaBJICHUS, 06’[)6Ma,

TEMIICPATVDEI
reor

[AOKYMEHT MOAMUCAH SMIEKTPOHHOW NOAMNUCHIO
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2.3.

O PexTuBHBII
Kod(ppurmeHT
KECTKOCTU CHCTEMBI.
Onpenenenue Mo1ymst
FOHra npoBosioku

C MIOMOIIBIO phIYara.
Onpenenenue npenena
ynpyroiu aedhopmaiuu
(IpaKkTUKyM)

4 Jledbopmaniuu TBEpAOTO Tea.

Pactsikenue u cxxkatue. Moayib
IOnra. Yopyrue u neynpyrue
nedopmanuu. [Ipenen ynpyrux
nedopmanuii. 3akox ['yka.
MoOMEHT CHJIbI OTHOCHUTEIIBHO OCH
BpauieHus. [limedo cuiibl. YcnoBus

paBHOBECHS TBEPAOrO Teia. Peruar

Ilpumename MTUHENKY U CEKYHIOMED.
Onpeodensime TEMIIEPATYpPY U 1aBICHUE
UJI€IBHOTO rasa 110 pe3yJibTaTaM
OMBITOB C CAMOJIEbHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzoeams MAHENKY

Y CAaMO/ICNIbHBIN Ia30BbId TEPMOMETP.
Yemanaenusams 63aumoceasu

MEX 1y BHEIIHUMH U BHYTPEHHUMHU
MakpornapaMeTpamu
TEPMOJINHAMHUYECKON CUCTEMBI.
Pewampw 3anaun Ha IpUMEHEHNE
ypaBHeHust MeneneeBa—Knaneiipona
Onepuposams nonamuamu. yupyrue
U Heynpyrue aepopManuu,

npejen ynpyrou aedopmanuu,
Moayib FOHra, MOMEHT CHJIBI
OTHOCHUTEIBHO OCH BpaIICHMUS], IIJIIEU0
CHWJIBI, pblYar.

Ymems popmynupoBats 3akoH ['yka
s AeopMaliy pacTsLKEHUs
OJTHOPOJHOTO CTEPKHSI C MOCTOSITHHBIM

]T()WPPPUHFJM CCUCHUCM, y(‘ JTOBUC

[AOKYMEHT MOAMUCAH SMIEKTPOHHOW NOAMNUCHIO
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paBHOBeCHUs a0COITIOTHO TBEPAOIO TENA,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

1 HeYIIpYTUX Aedopmanuii, MaTepraioB
C pa3nuyHbIMU MoayJiaMu FOHra.
Ilpumensams 3axkoH ['yka s pacuera
nedopMaIly pacTsKEHUS TPOBOJIOKH.
Hccneoosamsb 3aBUCUMOCTD YJTHHEHUS
MIPOBOJIOKHU OT BEJIMUUHBI
PACTATUBAIOIIEH €€ CUJIIbI

U UHMeEpPNPemuposams

MOJIyY€HHbIE Pe3Y/bTaThI,

B TOM YHUCJIE JIs ONpEeIeSICHHs TIpeieria
ynpyroi aedhopmariyi.

Onpeoenams Moynb KOHra mpoBOJIOKH
Ha OCHOBAHHH PE3YJIhTATOB OIBITOB

10 PACTSKEHUIO MTPOBOJIOKH

C MIOMOIIBIO PA3JIMYHbBIX MO BETUYNHE
CHUJI, OLIEHUBATh a0COJIIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEMIHOCTh

n3MepeHHoro moayns FOHra.
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2.4.

N3smepenne
koa(pdurmenta
MOBEPXHOCTHOTO
HATSDKCHUST METOJIOM

OTpHBIBa (IIPAKTUKYM)

4 [ToBEpXHOCTHOE HATSIKEHHE.

KoaddunmreHT noBepXHOCTHOTO
HaTsOKeHUs. Cria TOBEpXHOCTHOTO
HaTsoKeHus. Kanusipasie
siBiieHus. JlaBieHue

1101 UICKPUBJICHHON MOBEPXHOCTHIO

xuakoctu. Gopmyia Jlamnaca

Hcnonvzoeams HEPABHOIUIEUH pblyar
JUTSL YBEJIMYEHUS CUJIbI M TIEPEMELIEHUS.
Pewamy 3anaun Ha NpUMEHEHUE 3aKOHA
I'yka s pacuera pacTskeHUs

U C)KATHUs CTEPKHEU

Onepuposams NOHAMUAMU:
MTOBEPXHOCTHOE HATSKEHHE,

K03 (PHUIHEHT MOBEPXHOCTHOTO
HATSHKCHUS, KAMWUISIPHBIC SIBICHUS.
Ymempw 3anuceiBath (POpMyITy 7151 CUITBI
MMOBEPXHOCTHOTO HATSHKEHUS, POPMYITY
Jlamtaca st onpeaeneHus JaBiIeHUs
MO/, UICKPUBIICHHOM MOBEPXHOCTHIO
KHUJKOCTH, COOUPATH
AKCHEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepst TOBEPXHOCTHBIX
SIBJICHUW U KaNTWUISIPHBIX SBJICHUMU.
llpumensams METOT OTPHIBA PAMKHU

OT MOBEPXHOCTHU KUJIKOCTH

U1 U3MEpeHus KodpdulreHTa
MMOBEPXHOCTHOTO HATSHKEHUS YKUIKOCTH.

Hccneoosams 3aBUCHMOCTD BETUYHHBI

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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CHUJIbI, HEOOXOIMMOM ISl OTpbIBA

OT [IOBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ epuMeTpa

U UHMepnpemupo8ams Pe3yJIbTaThl
IIPOBEICHHBIX U3MEPEHUM.
Onpeoename kK03 ULTHEHT
IIOBEPXHOCTHOT'O HATSKEHUS )KUIKOCTU
10 pe3yJibTaTaM NPOBEIEHHBIX
U3MEPEHUI, OIIEHUBATh a0COJIIOTHYIO
Y OTHOCHUTEJIBbHYIO MOIPEIIHOCTb
WU3MEPEHHO! BEJINYMHBI.
Hcnonvzoeams pbryar Ajid CO3qaHUsS
CHUJIBI 33JIaHHOM BEIIMYHHBI.

Pewamw 3ana4n Ha NpUMEHEHNE
(opMyJIbI 17151 CUIIBI IOBEPXHOCTHOT'O

HaTsDKeHus U hopmysl Jlammaca

2.5.1. OmnpenencHue TOUKH 4 Haceiiennbsle 1 HeHAChIIIIEHHBIC Onepuposamb NOHAMUAMU.
POCHI (TIPAKTUKYM) napsl. KauecTBeHHAsI 3aBUCUMOCTh  HACBHITIICHHBIN U HEHACKHIIIICHHBIH T1ap,

IUIOTHOCTHU U JABJICHUS BJI&YKHOCTb BO3/yXa, aOCOJIFOTHAS
HACBIIIICHHOTO IMapa M OTHOCHUTEJIbHAS BIAXKHOCTD.
OT TeMIICPATYPHI, Ymemw xauecTBEHHO ONUCHIBATH
X HE3aBHCUMOCTE OT 00beEMa 3aBHCUMOCTD INIOTHOCTH U JABJIEHUS

OOKYMEHT NOANUCAH 3NEKTPOHHOM noanucbto
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HACBIIIIEHHOTO Mapa. BiaxkxHOCTh HACBIIIIEHHOTO TTapa OT TEMITePaTyphl,

BO3/1yXa. AOCOJIFOTHAS HX HE3aBHCHUMOCTh OT 00beMa

Y OTHOCHTEIIbHASI BIIAYKHOCTD HACBIIIEHHOTO TTapa, COOUpPaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepovl HACHIILIEHHOTO
¥ HEHACHIIIIEHHOTO Tapa.
Hccnedosams niporiecc BuIMaACHUS
POCHI TP IOHNUKEHUN TEMITEPATYPHI
BJI&YKHOT'O BO3/yXa
U UHmMepnpemupo8ams NOJIy4YeHHbIE
PE3YJIbTATHI.
Onpedensims 1O MOTYYEHHBIM
AKCIIEPUMEHTAIbHBIM JAHHBIM
TEMITepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOUIBIO TAOJIUIIBI 3aBUCUMOCTH
JIABJICHUS HACHIIIICHHOTO TIapa BOJIBI
OT TEeMIIEpaTypbl, OTHOCUTEIbHYIO
BJIQYKHOCTH BO3/IyXa, a TAKXKE
a0COJIOTHBIE M OTHOCUTENIbHBIC
MOTPENTHOCTH ATUX BEIUYHH.
Hcnonvzosams TEPMOMETD.

Pewams 3a1aun Ha BBIYMCIIEHUE
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2.5.2. 3HaAKOMCTBO
C DIICKTPHUICCKUM
KOHJICHCATOPOM

(IpakTUKYM)

DIIEKTPUYECKUM 3apsil.
DIIEKTPUUECKOE TOJIE.
HanpsixeHHOCTh ¥ MOTEeHIa
ANEKTPUYECKOro noisi. PazHocte
NOTEHIMAJIOB U HAIIPSKCHUE.
N3mepenne HanpsKeHus.
Bonbr™metp. Konaencarop.
DIEeKTPOEMKOCTbh KOHJIEHCATOPA.
[TapannensHOE

Y IIOCJIEIOBATEIBHOE COEIMHEHNE

KOHICHCATOPOB

abCOIIOTHON ¥ OTHOCHTEIHHOMN
BIIKHOCTH

Onepupogams NOHAMUAMU.
AIIEKTPUUECKHI 3apsil, IIMEKTPUIECKOE
noJie, HaMpsHKEHHOCTh U TIOTEHITHAI
AIIEKTPUYECKOTO MOJIsA, Pa3HOCTh
NOTEHIIMAJIOB U HAIPsDKEHUE,
KOH/ICHCATOP, DJIEKTPOEMKOCTh
KOHJIeHCaTopa.

Ymemsb BRIUUCTATD 3apsii KOHIEHCATOPA
IO €T0 3JEKTPOEMKOCTH

Y HATIPSOKCHHIO, TPUMEHSTH (DOPMYITBI
IJISL pacdera 3JIeKTPOSMKOCTH

[IPU MIOCIIEI0BATETLHOM

U TIapaJlJIeIbHOM COeIMHEHUH
KOHJIEHCATOPOB, COOUPATH
AIIEKTPUYECKYIO LETIb.

IIpusooums npumepol
MOCJIEIOBATEIHHOTO ¥ TTAPAIIIEIIEHOTO
COCTMHEHHSI KOHICHCATOPOB.
Hccnedosams 3aBUCUMOCTD

HaIpsi’KEHUS Ha KOHACHCATOPC

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukaT 860694586A78DA4A7B19A4EBESD7822E
YYPEXXAEHMUE "JINLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP




OT €ro IEKTPOEMKOCTH

U UHMeEePNPemupo8ams Pe3ybTaThl
ATOTO 3KCIEPUMEHTA.
Onpedensims OTHOIIEHUE
AJIEKTPUYECKUX EMKOCTEN IBYX
KOHJICHCATOPOB M0 U3MEPEHHBIM
3HAUEHHUSM HaIPSKEHUS Ha HUX,
OIICHUBAThH A0COIOTHHIE

Y OTHOCHUTEJIbHBIE MOTPEITHOCTH
MU3MEPSEMbBIX BEIHYMH.
Hcnonvzoeams BOJIBTMETD.

Pewamw 3aJa41 Ha COCANHCHHUC

KOHJICHCATOPOB
Uroro no pazgeny 24
Paznen 3. DiiekTpoauHAMUKA.
3.1. Hzyuenue nporecca 4 DIIEKTPUYECKUM 3apsil. Onepuposamsb NOHAMUAMU.
pa3psIKd KOHIEHCATOpa DIIEKTPUUECKOE TOJIE. ANEKTPUUYECKUH 3apsil, DIIEKTPUIECKOE
(TIpaKTUKyM) Harmps»keHHOCTh ¥ IOTEHITHA oJie, HAaPSIKEHHOCTh U MOTEHIINAI
ANeKTpruYecKoro noss. Paznocte ANEKTPUYECKOTO TOJISI, Pa3HOCTh
MOTEHIIMAJIOB U HAIPSIKCHUE. MOTEHIIUAJIOB U HAMPSKEHUE,

O/C nucrounuka toka. Usmepenne  DJIC ncrounnka Toka, KOHIEHCATOD,

HanpspkeHus. BomsT™meTp. AIIEKTPOEMKOCTh KOHAEHCATOPA,

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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Konnencatop. DnekTpoeMKOCTb AIEKTPUYECKOE CONPOTUBIICHHUE.

KOHJIEHCATOpa. DIEKTPUUECKOE Ymems popmynuponats 3akon Oma
conpoTuBiieHue. 3akoH OMa JUTS TIOJTHOM (3aMKHYTOM)

JUIs1 TIOJTHOM (3aMKHYTOH) BJICKTPUYECKOM 1I€TIH, BEIYUCIISIT
AJIEKTPUYECKOM 1IeTIH. 3apsii KOHAEHcaTopa

KoHaeHcaTop B €Ny MOCTOSIHHOTO 110 €T0 3JIEKTPOEMKOCTHU

TOKa 1 HaIPSIKEHUI0, COOMPATh
ANEKTPUYECKYIO 1IETb.
IIpusooums npumepwvl NOBEACHUS
KOHJIEHCATOpa, BKIOYEHHOTO B LIETb
MOCTOSIHHOT'O TOKA.
Dopmynuposams THIIOTE3Y O XapaKTEPE
3aBUCUMOCTH CHUJIbI TOKA OT BPEMEHU
IIPH pa3psi/iKe KOHAEHcAaTopa
4yepes pe3ucTop.
Cmpoumb rpaduK 3aBUCUMOCTHU CHIIBI
TOKa OT BpPEMEHH MU pa3psiaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensims IpaBUiIa MOCTPOCHHUS
rpauKOB 3aBUCUMOCTEN (PU3UUECKUX

BEJIMYUH JAPYT OT ApYra.
Hccrneoosamsb 3aBUCUMOCTD CHIIBI TOKa

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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OT BpEMEHU TIPH pa3psIKe
KOH/ICHCaTopa yepes3 pe3ucTop

U UHMEPNPemuposams 3Ty
3aBUCUMOCT.

Onpeoensamb 31EKTPOEMKOCTh
KOHJICHCATOPA,

BBIpAXKas €€ 4yepe3 yrioBOU
kod(hpuUImeHT KacaTeapHOM K Tpaduxy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJICHCATOpa OT BPEMECHH,

OLIEHHBAThH a0COIOTHYIO

¥ OTHOCUTEJIHHYIO MOTPEITHOCTh
AIIEKTPOEMKOCTH.

Hcnonvzosams BOTETMETP

U CEKyHJIOMED.

Ycemanasnusams 63aumocessu.
Pewams xauecTBeHHBIC 337191

0 KOH/ICHCATOpaX, BKIIFOUCHHBIX B IIETIH

IIOCTOAHHOTI'O TOKa

3.2.  Omnpenenenue 4 Cuna toka. Hanpsixkenue. 3akoH Onepuposamb nouamusamu.
YAETBHOTO Oma 11 yyacTka LeHu. CWJIa TOKA, HAIPSDKEHUE,
COIIPOTHUBJICHUS DIIEKTPUYECKOE COMPOTHUBIICHUE. AJIEKTPUYECKOE COMPOTUBIICHHUE,
[IOKYMEHT MOZAMUCAH 3JIEKTPOHHOW MOANMCHIO
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MaTepHasa MpOBOJIOKH 3aBUCUMOCTh COMPOTUBIICHUS yAEIbHOE CONPOTUBIICHUE
(IpaKkTUKyM) OJIHOPOJHOTO TIPOBOIHUKA BEIECTBA.

OT €ro JUIMHBI U MJI0IAI1 Ymems popmynupoBaTh 3akoH Oma

MONEPEYHOr0 CEYEHHUs. Y IeNbHOE  JUISl y4acTKa LU, 3alIUChIBATh

CONPOTHUBJIEHUE BEIIECTBA dhopmyiy ISl 3aBUCUMOCTHU
COMNPOTUBJICHUSI OAHOPOIHOTO
MIPOBOJIHUKA OT €r0 JIJTUHBI
U IUIOLIA/IU [TOTIEPEYHOT 0 CEUCHMUS,
cOOUPATh DIICKTPUUECKYIO 1ICTIb.
IIpusooums npumepsi BEIECTB
C PA3JIUYHBIM YJEIbHBIM
COMPOTUBJICHUEM.
IIpumensams METOJ U3MEPEHUS
MaJibIX JIEKTPUUECKUX
COIPOTHUBJIEHUN.
Hccrnedosamsb 3aBUCUMOCTD
HaIpsHKEHUS MKy KOHIIAMU OTpe3Ka
MIPOBOJIOKH OT JYIMHBI 3TOTO OTPE3Ka
U UHmMepNpemuposams Pe3yabTaThl
MPOBEJICHHBIX U3MEPECHUH, BEIYUCIISITh
ANEKTPUUYECKOE COMIPOTUBIICHUE OTPE3KA

IIPOBOJIOKH 110 U3SMCPCHHBIM 3HAUCHUAM

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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3.3.

N3mepenue
BOJIbT-aMIIEPHOU
XapaKTEPUCTUKU
MOJIYTIPOBOJAHUKOBOTO

mona (MPakTUKYM)

4 [TonynpoBoguuku. Co6cTBeHHAs

U IIPUMECHAsi TPOBOIUMOCTD
MOJTYTIPOBOTHHUKOB.
CaotlicTBa p-n-nepexoa.

[TomynpOBOIHUKOBBIN TUO

CHJIBI TOKA M HAIIPSKEHHUSL.
Onpedensaims yAIbHOE CONTPOTUBIICHUE
MaTepuaia MPOBOJIOKH MO0 U3BECTHBIM
JUIMHE, T1aMEeTPy U CONPOTUBIICHHUIO,
OLICHUBATh a0COIIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTD
yIIEIBHOTO COMPOTUBIICHHUS.
HUcnonvzosams MyIbTUMETP B peKUMax
BOJILTMETpPA U aMIepMeTpa, TUHEHKY,
MUKPOMETP.

Pewampw 3anaun Ha 3akoH Oma

IS yJacTKa ey U Ha 3aBUCUMOCTb
COMPOTHUBJICHUS OTPE3Ka MPOBOJIOKH

OT €ro XapaKTepPUCTUK

Onepuposams NOHAMUAMU:
MOJTYIIPOBOTHUK, COOCTBEHHAS

Y TIpUMECHasi IPOBOIUMOCTb,
p-N-riepexo, MoTyIPOBOIHUKOBBIHI
THOI.

Ymems 0OBSICHATE IPUPOTY
COOCTBEHHOM M PUMECHOU

IIPOBOJAMMOCTH, CBOMCTBA

n

[JOKYMEHT MOANWUCAH 3NEKTPOHHOW NOAMMUCHIO
MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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MOJTYTIPOBOTHUKOBOTO INOAA,
ero (yHKIIMOHUPOBAHUE

IIPU BKIIIOYCHHUH B 3JIEKTPUUYECKYIO LIETh
MOCTOSTHHOTO TOKA B MPSIMOM

¥ B 00paTHOM HaIpaBIeHUH, COONPAThH
AIIEKTPUYECKYIO 1IETIb, YUTATh
MapKHUPOBKY MOJYIPOBOTHUKOBOTO
AUoa.

IIpusooums npumeps NICIOIB30BAHUS
MOJYIIPOBOJHUKOBOTO JHO]1a

B DJIEKTPUUECKUX HEMAX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CUJIBI TOKA, TEKYIIETO
4yepe3 MOITYIPOBOIHUKOBBIN THO/,

OT TIOJJAHHOT'O Ha HETO HATIPSKEHUSI.
Cmpoums SKCIEPUMEHTAIBHO
BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) mostynpoBOIHUKOBOT'O AMO]1a
IIPU €70 BKIIIOUEHUH B 3JIEKTPUUECKYIO
[[ENb TTOCTOSTHHOTO TOKA B MPSIMOM

¥ B 00paTHOM HaIpaBJICHHH.
IIpumensame ipaBuUiia TOCTPOCHUS

rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
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BEJIUYHH JIPYT OT JIpyTa.
HUccneoosams BAX

MOJIYIIPOBOTHUKOBOTO INO/IA,
BKJIFOUCHHOTO B IIE€TIh TOCTOSTHHOTO TOKa
B TIPSIMOM M B 0OpaTHOM HaIlpaBIICHUN
U UHMepPnpemupo8ams

ATy 3aBUCUMOCTb.

Onpedensame NEKTPUUECKOE
COTIPOTUBIICHUE TIOTYITPOBOTHUKOBOTO
MO/ TIPM TAaHHOM 3HAYeHUU
HaIpsKEHUs, OIICHUBATH A0COIOTHYIO
¥ OTHOCUTEHHYIO TIOTPEIITHOCTh

3TOU (PU3UYCCKON BEITMYHHEI.
Hcnonvzosams BOTBTMETP, aMIIEPMETP,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
TUIaTy, TIOTYIPOBOTHUKOBBIN JTHO/I.
Pewams 3a1aum Ha 11€TIM TOCTOSTHHOTO

TOKa IMIPpHU HAJIMYWH B HUX UJACAJIbHOTI'O

oA
Uroro no pazgeny 12
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
[IOKYMEHT MOZAMUCAH 3JIEKTPOHHOW MOANMCHIO
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11 KJIACC

HaumenoBanue
No KomnmaecTBo
pa3ziesioB U TeM
/o JacoB
yueOHOTO MpeaMeTa
Pazjen 1. DaexkTpoamHammuka
1.1. OmeHka BeJIMYUHBI 2
TOPU30HTAIILHOU
COCTaBJISIOINICH

MarHuTHOW MHIYKITUU
MarduTHOIO I10JIS

3emiu (TIPaKTUKYM)

[IporpammHOE conepxkanue

MarunutHoe noJie. Bexktop

MAarHuTHOW MHAYKUUU. [IpuHImMn

CyHEPHO3ULINA MAarHUTHBIX ITOJIEH.

JIMHMY MarHUTHOW UHYKIWH.
MarauTHoe noJie KaTyIK!

C TOKOM

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

o0yyJaromuxcs

Onepuposams noHaAmMusMU. MarHUTHOE
110JI€, BEKTOP MAarHUTHOW MHIYKIIUH,
JMHUM MarHUTHOW UHAYKIUU.
Ymemwv popMyaupoBaTh NPUHIIUIT
CyNepHo3UILIUA MAarHUTHBIX TMOJIEH,
n300pakaTh JTUHUHA UHITYKIIUH
MarHUTHOTO TMOJISI KATYIIKU C TOKOM,
coOupaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepsvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SIBJISTFOIIUXCS HCTOUHUKAMHU
ITOCTOSTHHOTO MarHUTHOTO ITOJIS.
Ilpumernsams NIPUHITATI CYTIEPIIO3UITAN
MarHuTHBIX I1OJICH.

Hccnedosams mMpOCTPaHCTBEHHYIO

OPUCHTAIINIO BEKTOPA HHAYKITUHN

[IOKYMEHT MOAMMUCAH 3/TEKTPOHHON NMOANMUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHMUE "JINLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP
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MarHUTHOTO MOJIsA, CO3/1aBa€MOr0

Ha OCH COJICHOU/IA MIPH CYTEPIIO3UIUH
MarHUTHOTO TOJIs1 3€MIIM B MArHUTHOTO
MOJISI COJIEHOM 1A, B 3aBUCUMOCTHU

OT CWJIBI TOKa B BUTKaX COJICHOUIA

U UHMEPNPemuUpoB8ams TMOITyICHHBIC
pe3yabTaThI.

Onpedensime N0 pe3yJbTaTam
MPOBEACHHOTO YKCIIEPUMEHTa MOy
TOPU3OHTAIBHON COCTABISIOIIEN
BEKTOpa MarHUTHOUW WHTyKITHH
MarHUTHOTO TOJISE 3eMJTH, OIICHUBATh
aOCONIIOTHYIO U OTHOCUTEIBHYIO
TIOTPEITHOCTh U3MEPEHHOU PU3NICCKOM
BEJIMYMHBI.
Hcnonvzosams xoMnac, CONCHOU,
1abopaTOpHBI OJOK MUTAHUS,
TPaHCTIOPTHD.
Pewams 3anaun Ha TpUMEHEHHNE
NPUHIIMTIA CYTIEPTIO3UIIMH MarHUTHBIX

noJieu

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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N3mepenue 2 Marunutnoe nozie. Bektop Onepuposamv nOHAMUAMU: MATHUTHOE

3aBUCUMOCTH BEJIMUYUHBI MarHUTHOU MHIAYKIUU. JIMHUH 1oJie, BEKTOP MAarHUTHON UHIYKITUH,
MarHUTHOW WHTYKITUA MarHUTHOW MHIYKIIMA. MarHUTHOE  JIMHUU MarHUTHOW WHIYKITUH.
MarHuTHOTO TIOJIS 10JI€ TTOCTOSITHHOT'O MarHura Ymems n300pakath TMHUN UHIYKITUU
MarHuTa OT PaCCTOSHHSI MarHUTHOTO ITOJISI TIOCTOSTHHOTO
(TIpaKTHKyM) MarHuTa, cooupatb

AKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TCXHHYECKHUX YCTPOUCTB,
SIBJISTFOTITUXCSI HCTOYHUKAMHA
MIOCTOSTHHOTO MarHUTHOTO TTOJISI.
Ipumensmos cmapTdoH

C IPEAYCTaHOBJIICHHBIM IPOTPAMMHBIM
oOecrieyeHneM U1 U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO TIOJISA, TIPaBHIIa
MMOCTPOEHUS TPaPUKOB 3aBUCUMOCTEH
(GU3HYECKUX BEJIMYUH JPYT OT JPYTra.
Hccrneoosamsv 3aBUCUIMOCTD BEJTMUNHBI
MarHuTHON WHIYKIIMM MarHUTHOTO
TOJISI IIOCTOSTHHOTO MarHUTa

Ha €ro MPOJI0IHHON OCU CUMMETPUHN

OT PACCTOSHUS MEXKAY LIEHTPOM
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MAarHiTa ¥ TOYKON U3MEPEHUN

U UHmMepnpemupo8ams NOJYUCHHbIE
pPEe3yJbTaTHI.

Cmpoums 3KCTIEpUMEHTAIIBHO Ipaduk
3aBUCHUMOCTH MOJYJSl MArHUTHOM
MHIYKIUY MarHUTHOTO MTOJISI
IIOCTOSIHHOT'O MarHuTa

Ha €10 NPOJ0JIbHOM OCU CUMMETPUHN
OT PacCTOSHUS MEXIY LIEHTPOM
MAarHuTa U TOYKOM U3MEPEHUN

(c yueTom aOCOIIOTHBIX OTPEIIHOCTEN
M3MEPEHHBIX (PU3UYECKUX BEJIUYHUH).
Hcnonvzosams HUITAHAPUYECKAN
ITOCTOSIHHBI MarHuT, TUHEUKY.
Pewams 3anaun Ha IpUMEHEHNE

IMpUHLOUIIA CYTICPIIOZUITUN MAaIr HUTHBIX

oJen
HabGmntonenue 2 MarnautHoe nosne. Bektop Onepuposams nonsamuamu. MAarHUTHOE
MarHuTHOTO MarHMTHOM MHIYKIUH. JIMHUM 10JI€, BEKTOP MAarHUTHOW UHIYKIIUH,
rucTepesuca MarHUTHOM UHAYKIIMU. MarHuTHOE  JIMHWU MarHUTHOW UHIYKIIUH,
(IpaKTUKyM) M0JI€ KaTYIIKU C TOCTOSTHHBIM dbeppoMarHeTHK, MarHUTHBIN
TOKOM. MarHurHoe 1ose TUCTEpPE3HC.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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B BemecTBe. DeppoMarHeTrKu. Ymems n300paxkatb TMHUN UHIYKIUU

MarauTHbIN TUCTEPE3UC MarHuTHOTO MOJISL KaTYILIKU
C MOCTOSIHHBIM TOKOM, OOBSICHSITh
SABJICHUS (peppOMarHeTu3Ma
¥ MarHUTHOT'O THUCTEpe3uca, cCoOupathb
AKCIEPUMEHTAJIBLHYIO YCTAHOBKY.
IIpusooums npumepsi MaTepraoB,
obnamaronux (peppoMarHUTHEIMU
CBOWCTBaMH.
Ilpumensmos cMapTdoH
C MPEeAYCTaHOBJICHHBIM IPOrPAMMHBIM
oOecrieueHueM IS U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TI0JI51, TIPaBHUIIa
MOCTPOCHUSA I'papUKOB 3aBUCUMOCTEHN
(bu3MUecKNX BEIMYUH JAPYT OT ApYyra.
Hccrnedosamb 3aBUCUMOCTD BEJTMYHUHBI
MarHUTHOW MHYKIIUU MAarHUTHOTO
1oJIst BOJIM3H TOPLIA KaTYyIIKH
C MMOCTOSIHHBIM TOKOM, HAMOTaHHOM
Ha (heppOMAarHUTHBIN CepICUHUK,
OT CWJIBI TPOTEKAOLIETO YEPE3 KATYILKY

TOKa U unmepnpemupoedanio

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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1.4

N3yuyenue paboThl
AIIEKTPOIBUTATENS
Y TMHAMO-MAIlIUHbI

(dactp 1) (mexumst)

2 [TocTositHHbBIN TOK, cusla AMrepa

(ee HampaBJIEHUE W MOJTYJIb),
ANEKTPOBUTATENH TOCTOSTHHOTO
TOKa, JMHAMO-MaIlliHa (TeHepaTop

ITOCTOSIHHOTO TOKA)

MOJTy4YeHHBIE PE3YJIbTaThI

Kak HaOJt0IeHNEe MAarHUTHOT'O
rHCTepe3nca.

Cmpoumbs SKCIEPUMEHTAIILHO rpapuk
3aBUCUMOCTH MOJTYJISI MArHUTHOM
WHYKITUU MarHUTHOTO TIOJISI KATYIIKU
¢ heppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKY
TOKa (C y4eTOM aOCOIIOTHBIX
IIOIPEIIHOCTEN N3MEPEHHBIX
(bU3UYECKUX BEJIUYHH).
Hcnonvzosams n1abopaTopHbIit
UCTOYHUK MUTAHUSA

Onepupogamv NOHAMUAMU: CUIIA
Awmriepa, 3JIeKTpOABUTATENb,
JMHAMO-MaIIMHA.

Ymems onipeiensitb MOIyJb

Y HaIlpaBJICHUE CUJIbI AMIIEpa.

3Hamb UCTOPUIO U300pPETEHUS
AIIEKTPOIBUTATEIS

U COBEPILIEHCTBOBAHUS

€ro KOHCTPYKILIUH, YCTPOUCTBO

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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Y IIPUHLINI IEHCTBUS
AIIEKTPOABUIATENS TIOCTOSTHHOIO TOKA
1 TUHAMO-MAaIlliHBI.

IIpueooums npumepsi IPUMEHEHUS
AIEKTPOABUTATENS MOCTOSHHOIO TOKA
Y TUHAMO-MAaIllAHBI.

Onpedensime HaNpaBICHUE BPALLICHUS
SAKOPS DJIEKTPOABUTATENS IIPH 33 TaHHOM
HaIlpaBJICHUH POTEKAHUS
ANEKTPUYECKOT0 TOKAa B 0OMOTKaX
CTaHUHBI.

Pewamy 3anaum o anexkrpoasuraresne

ITOCTOSIHHOI'O TOKAa U JUHaAMO-MallInHE

N3yuenne paboOThHI 2 [TocTostHHBIN TOK, cuia AMnepa Onepuposams nouamusmu: Cuia

AIEKTPOABUTATEIS (ee HampaBJ€HUE U MOJYJIb), Awmriepa, AIeKTPOBUTATENb, JUMHAMO-

Y TMHaMO-MaIlIUHbI AJEKTPOABUTATED MOCTOSSHHOTO MalIyHa.

(uacTp 2) (IPaKTHKYM) TOKa, THHAMO-MaIlTuHa (TeHeparop  Ymems onpenensaTb MOIyJlb
MOCTOSTHHOT'O TOKA) Y HalpaBJIeHUE CHIIbI AMIIepa,

coOupaTh HKCIIEPUMEHTATBHYIO
YCTaHOBKY.
IIpusooums npumepvl TIPUMECHEHUSI

QJICKTPOABUT'ATCIIA ITIOCTOAHHOI'O TOKA

[OKYMEHT MOAMWUCAH 3/TEKTPOHHOMN NOAMNUCHIO
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Y TMHAMO-MAaITHBI.
IIpumensams TEOpPETUUECKHE CBEACHUS
00 2JIEKTPOIBUTATETIE TIOCTOSTHHOTO
TOKAa ¥ O JTUHAMO-MAIIINHE

JUTsI OOBSICHEHUS TIPOBOJMMOTO
AKCIIEPUMEHTA.

Hccnedosams 1Be 3aBUCUMOCTH:

1) cuiibl TOKa, BEIpaOATHIBACMOI
TeHEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJTBI, IPHJIOKEHHOTO K €ro Baly,

2) BeJUYMHBI HAITPSDKEHUS, TIOZaHHOTO
Ha JIEKTPOABUTaATENb,

OT YaCTOTHI €T0 BPAICHHUSI

U MEXaHUYECKOM Harpy3ku ero Bajia

U UHMepNPemupoB8ams MOITy4eHHbIE
PE3YIbTATHI.

Hcnonvzosams 31€KTPOMOTOD,
1a00paTOPHBIN HCTOYHUK ITUTAHHUS,

peocTar, MYJIbTUMCTP

Hroro no pazgeny 10

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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Pa3gea 2. Kojie0anusa 1 BOJIHBI.

2.1. H3yueHue 3aBUCIMOCTH 2 ["apMonuveckue konebaHus. Onepuposamv NOHAMUAMU.
nepuoja KojaeoaHui Nx xuHemaTuyeckoe, rapMOHUYECKHUE KOJIeOaHus,
JIUHEUKU JTUHAMHYECKOE U SHEPTreTUYECKOe NIEPHO/]] ¥ 4aCTOTA KOJIeOaHU.
Ha [IWIHHIPUYECKOM onucanue. [lepuoxa u yactora Ymems 3aniuceiBaTh
MMOBEPXHOCTHU kosnebanuii. [lepuoa manbix Y UHTEPIPETUPOBATh YPABHEHUE
OT paauyca ee CBOOOHBIX KOJIeOaHUM rapMOHUYECKUX KOJICOAHUM, TPUMEHSTh
KPUBU3HBI (IPAKTUKYM ) MaTEMaTH4YE€CKOI0o MasTHUKA 3aKOH COXPAaHEHUS SHEPrUu

JUTSL KOJIeOaTeIbHBIX MPOIIECCOB,
coOUpAaTh HKCIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHATD POJIb MaJIOCTH
AMIUTATY/IBI KOJICOAHMA.

IIpusooums npumepol Koy1eOATSIBHBIX
MIPOIIECCOB.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH IIepH0o/Ia KoJeOaHui
JIMHEWKH HA [WIMHAPUYECKON
MMOBEPXHOCTH OT Pajinyca €€ KPUBU3HBHI.
Hccneoosamsb 3aBUCUMOCTH TIEPHOJIA
KoJieOaHU TUHEUKN

Ha [IWJIMHIPUYECKON MOBEPXHOCTU

OT pajuyca €€ KpUBU3HbI
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U UHmMepnpemupo8ams NOJTy4CHHYIO
3aBUCUMOCT.

Cmpoums rpaduK 3aBUCUMOCTH
nepuoaa KoeOoaHui TMHEHKN

Ha IWIMHAPUICCKOHN TOBEPXHOCTH

OT paJinyca €e KpUBHU3HBI

Y JINHEAPU30BBIBATh ATY 3aBUCUMOCTD
(c yueToM aOCOJIOTHBIX IMOTPEITHOCTEH
u3MepsieMbIX (U3MYECKUX BEJIUYUH).
llpumensams ipaBUiia MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIUWYMH JIPYT OT JIpyTa.
Hcnonvzoeams TUHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXITy KHHEMAaTUYECKHUM,
JTMHAMUYECKAM H DHEPTETUIECKUM
ONMHCAaHUEM TapPMOHUYECKUX
KoJeOaHu .

Pewamo 3a/la4 Ha TapMOHHUYCCKHC

KoJeOaHus
2.2. UW3yuenue 3aBUCUMOCTH 2 I"apmonunyeckue koneOaHusl. Onepupoeamv NOHAMUAMU:
aMIUTUTY/IbI KOJTeOaHUH AMITIUTY 1A, IEPUO U 9acTOTa rapMOHUYECKHE KOJIeOaHus,
[IOKYMEHT MOZAMUCAH 3JIEKTPOHHOW MOANMCHIO
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MIPYKUHHOTO MasTHAKA KOJ1Ie0aHu . aMIUTUTY/a, IEPUO U YaCTOTa

OT BpEMEHU [TonsiTHe 0 3aTyXaroMKMX Kosie0aHui, 3aTyXxaHue KOJIeOaHUH.

(IpaKTUKyM) KOJICOQHUSIX. Ymemwb 0OBSCHSTH 3aTyXalolue
KosiebaTeIbHbIE MTPOIIECCHI C TTO3ZUITUI
3aKOHA U3MEHEHUSI MEXAHUYECKOU
SHEPruu, cooupaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepwvi 3aTyXarOIHUX
KOJIeOaTeIbHBIX MPOIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTEPe
3aBUCUMOCTH aMILTUTY/Ibl KOJeOaHui
MPY>KUHHOTO MasTHUKA OT BPEMEHU
IpY HAJIMYUU 3aTyXaHUS.
Cmpoumbs TpaduK 3aBUCUMOCTH
aAMIUTUTY/IbI 3aTYXalOMUX KoJieOaHu!
MasTHUKA BPEMEHU U JINTHEAPHU30BhIBATh
ATy 3aBUCUMOCTH (C Y4ETOM
a0COJIIOTHBIX OTPEIIHOCTEM
U3MEPSEMbIX (PU3UUYECKUX BEJIUYHH).
IIpumensame ipaBuiIa MOCTPOCHHUS
rpaduKOB 3aBUCUMOCTEHN (PU3UIECKUX

BEJIMYMH JPYT OT APYTa.
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2.3.

N3mepenune akTHBHOTO
Y PEAKTHUBHOT'O
COIPOTHUBIIEHHI
KAaTYLIKH
VHIYKTUBHOCTH

(TIpaKTUKyM)

2 [TepemeHHBIN TOK. AMIUIUTYTHOE U

NENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
1 HanpspkeHusl. CHHyCcOnJanbHbIN
IepeMEeHHbIN TOK. Pe3uctop,
KOHJICHCATOP M KaTylIKa
WHIYKTHUBHOCTH B LIETIH
CUHYCOMJAIBHOTO ITIEPEMEHHOTO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U HUHAYKTUBHOE)

COIIPOTHUBJICHUC

Hccnedosams 3aBUCUMOCTD aMIUTUTY IbI
3aTyXaroluX KojaebaHui MasTHUKA

OT BPEMEHU U UHMEPNPEMUPOBANb

3Ty 3aBUCHUMOCTb.

Hcnonvzoeams TMHEUKY U CEKYHIOMED
Onepuposamv NOHAMUAMU.
NEePEMEHHBIN TOK, AMIUTUTYTHOE

U JIECTBYIOILIEE 3HAUEHUE CUJIbI TOKA

U HanpsDKeHUS, CUHYCOUAAIbHBIN
MIEPEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U MHAYKTHBHOE
CONPOTHUBIICHUE.

Ymems 0OBSCHATD MOBEJICHUE
pe3nucTopa, KOHJIEHCATOpa U KaTyIIKU
WHIYKTUBHOCTH, BKIIFOYCHHBIX B IEITh
CUHYCOUJAIBHOTO IEPEMEHHOI0 TOKa,
cOOUPATh ANEKTPUUECKYIO LIETIb
(mocneaoBaTeIbHO COCAMHECHHBIC
PE3UCTOP U KATYLIKA UHIYKTUBHOCTH,
MOJKJTIOUCHHBIE K TEHEPATOPY).
IIpu6ooums npumepsbi IPUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYbl HATTPSKEHUS
Ha PE3UCTOPE OT YACTOTHI M10/IaBAEMOTO
Ha BXO/I IIETTH TIEPEMEHHOTO
HAIPSKEHUS TOCTOSTHHOW aMILITUTY/TBI.
Cmpoumbs Tpa@uK 3aBUCUMOCTH
aMIUTUTY/IbI HAMIPSDKEHUS Ha PE3UCTOPE
OT YaCTOTHI ITOJaBAEMOTO Ha BXOJ 1SN
MIEPEMEHHOTO HATIPSIKEHUS TIOCTOSTHHOM
aAMIUTUTY/BI (C y4€TOM aOCOTIOTHBIX
MOTPENTHOCTEN U3MEPSAEMBIX
(bU3MYECKUX BEJIUYHMH).

Ipumenams ipaBuiia TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH APYT OT JApYyTa.

Hccneoosams 3aBUCUMOCTD aMIUTUTY TbI
HaIPSKEHUS Ha PE3UCTOPE OT YACTOTHI
10/1aBa€MOT0 Ha BXOJ] IIETIH
MEPEMEHHOTO HAIIPSKEHUS TTOCTOSTHHON
AMIUTUTYJIB U UHMEPNPEemupo8ams

MIOJIyYEHHYIO 3aBUCUMOCTb.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukaT 860694586A78DA4A7B19A4EBESD7822E
YYPEXXAEHMUE "JINLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP




2.4.1. Bseneuue
B OKCIIEPUMEHTAIbHYIO

aKyCTUKY (JIEKI[us)

Onpeoensimb aKTUBHOE CONIPOTUBIICHHUE
KaTyIIKU HHAYKTUBHOCTHU

(MO HU3KOYACTOTHOM 00JaCTH rpaduKa)
Y UHJTyKTUBHOCTb KaTYIIKH

(10 BLICOKOYACTOTHOM YacTH Tpaduka).
Hcnonvzoeams reHepaTop HU3KOM
4acTOThI, OCIMILTOTpad Wik BOJIbTMETP
MEPEMEHHOTO HaMpsKEHUS.

Pewamw 3agauu Ha nenu NepeMeHHOTo

TOKa C pE3uCTOpaMm, KOHACHCATOPaMH1

MexaHu4ecKue BOJIHBI, YCIIOBUS
ux pacnpoctpanenus. [lonepeunsie
U IIPOJ0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
OtpaxkeHue, peIoOMIICHHE,
uHTEpPEpeHLMS U AUPpaKuus
BOJIH. 3BYK KaK ME€XaHHU4YeCKas
BoJiHAa. CKOpPOCTH 3BYKA.
I'pomkocTs 3ByKa. Beicora TOHa.

O6epronsl. TeMOp 3ByKa

U KaTyIIKaM{ UHAYKTHBHOCTH
Onepuposamv noHAMUAMU:
MEXaHUYecKasi BOJIHA, IEPUO/,
4acTOTa, CKOPOCTh PACIPOCTPAHECHHUS
U JUTMHA BOJHBI, OTPAKEHUE,
npesoMyIeHue, HHTep(epeHns

U TU(PPAKIMS BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BBICOTA TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymems 0OBSCHATD pa3nuyune MExXLy
MOTIEPEYHBIMU U MPOJIOJIbHBIMU

BOJIHAMU.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukaT 860694586A78DA4A7B19A4EBED7822E
YYPEXXAEHMUE "JINLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP




3nams GOpMYIIBI, CBA3BIBAIOIINE
CKOPOCTb, TIEPHO/I, YACTOTY U JUTUHY
BOJTHBI, TIPOCTEHIITE METO/TBI
UCCJIeIOBAaHUS 3BYKOBBIX CUTHAJIOB.
1Ipusooums npumepst 3ByKOB pazHOU
TPOMKOCTH, BBICOTHI TOHA U TEMOPA,
SIBJICHUH OTPaKCHHUSI, TPETOMIICHUS,
uHTEephEPEHITNH U TUHPAKIINH BOTHBI.
Onpedensime Ha CITyX 3BYKU BBICOKHX
Y HU3KUX YaCTOT, TOHATbHBIC 3BYKHU
Y TITYMBI.

Pewamy 3anaun 0 3ByKOBBIX BOJTHAX

2.4.2. OcuumiorpamMma 1 [lepuon, yactoTa, CKOPOCTh Onepuposams NOHAMUAMU: BBICOTA
Y CITEKTP TIACHBIX pactpoCTpaHEHUs U JJIMHA BOJTHBI.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CHEKTP
3BYKOB (ITPaKTUKYM) CkopocTb 3ByKa. [ pOMKOCTB 3ByKa. = 3ByKa, OCHUJUIOrpaMMa.
Bricora Tona. O6epTonsl. TemOp Ymemwb 00BSICHATD, KaKast UHPOpMAITUS
3Byka. CrekTp 3Byka COJIEPKUTCS B OCIIIIIJIOTPaMME,

a Kakasl B CIIEKTpe, COOMpaTh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
IIPOLECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAIbHBIE
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3BYKH U IIIYMbI, UX OCHWJIJIOTPAMM

U CIIEKTPOB.

IIpumensame 1 ONy4YEHUs
OCIIUJJIOTPaMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBLHBIN KOMIIBIOTED

¢ MukpodoHoM mim cMapThoH

C MIPEyCTAaHOBJICHHBIM IMPOTPAMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUIIOTE3Y O XapaKTePe
OCIIJIJIOTPaMM M CIIEKTPOB Pa3IMIHBIX
3BYKOB.

Hccnedosams oCHMILIIOTPaMMBI

U CIIEKTPBI PA3IUYHBIX TJIACHBIX
3BYKOB OJIM3KUX YaCTOT

U UHmMepnpemupo8ams 3T
OCIIUJIOTPaAaMMBI U CIIEKTPHI.
Onpeodensams 10 OCHUIITIOTpaMMaM

Y CTICKTPaM aMIUTATY bl 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U OOEPTOHOB,
OLICHUBATh a0COJIOTHBIE

Y OTHOCUTEJIbHBIE TOTPEUTHOCTH

HU3MCPCHHBIX (1)I/ISI/I‘I€CKI/IX BCJINYHH.
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2.5.1. Crosune MexaHUUYECKHUE

BOJTHBI (JICKITHS)

Crostuast MexaHU4YeCKasi BOJIHA
KaK CyMMa JIBYX BOJIH, O€TyIIHNX

B IIPOTHBOIOJIOAKHBIX
HanpasieHusax. [lonepeunsie

Y TIPOJIOJIbHBIE CTOSIYHE BOJIHBI.
Ilepuon, yacrora, CKOPOCTh
pacupoOCTPAHEHHUS U JUIMHA CTOSTYEN
BOJIHBI. Y3JIbl U ITyYHOCTH.
Bimmstnue rpanuil oqHOMEpHOU
cpelibl Ha (POPMUPOBAHUE CTOSTUUX
BOJIH. Pe30HAaTOPBI ¢ OTKPBITHIMU
Y 3aKpBITBIMM KOHIIAMH. Y CIIOBUS
00pa30BaHus CTOSYUX 3BYKOBBIX
BOJIH B Pa3JINYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00EPTOHBI

CTOSTYEH 3BYKOBOW BOJIHBI

Yemanasnusams 83aumocessu
MEK1y TPOMKOCTBIO 3ByKa U BUJIOM
OCLMJUIOrPaMMBI; MEK]Ty BBICOTON
TOHA (TeMOPOM 3BYyKa) M BUIOM
CIIEKTpa

Onepuposams nousmusmu.: CTosT9ast
BOJTHA, Y3€JI U ITyYHOCTh CTOSUCH
BOJIHBI, OCHOBHOM TOH 1 00€PTOH
CTOAYEN 3BYKOBOW BOJIHBI.

Ymems 0OBACHATH yCIOBHS
00pa3oBaHUs CTOSTYMX 3BYKOBBIX BOJIH
B PA3JIMYHBIX PE30HATOPAX, IPUHIIUI
JIEHCTBHS KaMePTOHA.

3Hamb BUBI TPAHUYHBIX YCIIOBHH,
dbopmyiTy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U 0OEPTOHOB

C JNIMHOW PE30HATOPa U CKOPOCTHIO
3BYKa.

IIpusooums npumepsvi 3BYKOBBIX
PE30HATOPOB.

Pewamyu npocrenimme 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 V3ydeHwue cuekTpa 1 OCHOBHOM TOH ¥ 00EPTOHBI Onepuposamv nowsamusAMuU: OCHOBHOU

3BYKa JINHEWHOT'O CTOSYEH 3BYKOBOW BOJIHBI TOH U 0OEPTOHBI CTOSTYCH BOJIHBI,
pe30oHaTopa TEeMOp 3BYKa, CIIEKTp 3BYKa.
(IpaKkTUKyM) Ymems 00BACHATH, Kakast HHGOPMAIIUS

COJICPYKUTCS CIIEKTPE 3BYKOBOM BOJIHEI,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpu6ooums npumepvl TMHEUHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensamo 1Jis IOTyYEHUS 3BYKOB
caMoJIeTIbHbIN aKyCTUYECKUN PE30HATOP
(mpoOupKy, YACTUYHO 3AMOTHEHHYIO
BOJION), a JIJIsl IOJTY4E€HHSI CIIEKTPOB
3BYKOB — IEPCOHAIILHBIN KOMIIBIOTEP

¢ MUKpO(hOHOM UJIU cMapThOH

C TIPEIYCTaHOBJICHHBIM IPOTPAMMHBIM
o0ecreyeHneM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOr0 0OEPTOHA 3BYKOBOM
BOJIHBI OT JUIMHBI Pe30HATOpA.

Cmpoumbs TMHEapU30BaHHbIE rpapuKU
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3aBUCUMOCTEH YaCTOTHI OCHOBHOTO
TOHA U TIEPBOI'0 0OEPTOHA 3BYKOBOM
BOJTHBI OT BBICOTBI BO3TYIIIHOTO CTOJI0a
B IIpoOupKe (C yueToM aOCONMIOTHBIX
IIOI'PEIIHOCTEN U3MEPSIEMBIX
(bu3MUECKUX BETUYHH).

Ilpumensams TipaBUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEHN (PU3UIECKUX
BEJIMYHH JIPYT OT JIpyTa.
Hccneoosamsb Tpaduku 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U MEPBOTO
00epToHAa 3BYKOBOMW BOJIHBI OT BEICOTHI
BO3JIYIITHOTO CT0JIOA B MPOOUpPKE

U uHmepnpemuposams 3T TpapuKu.
Onpeoensimb CKOPOCTH 3ByKa B BO3/IyX€
1o rpauKaM 3aBUCUMOCTEH YaCTOTHI
OCHOBHOI'O TOHA M MEPBOro 00epToHa
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B IPOOHpKE,
OLICHUBATh a0COJIIOTHYIO

Y OTHOCHUTEIbHYIO TIOTPEIIHOCTb

M3MEPEHHON (PU3NYECKON BETUUNHBI
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2.6.1. H3mepeHue nmokazaTens 1 JIyu cBeta. OTpakeHHE CBETA. Onepuposams nouamusmuy. 1y4 CBeTa,

MPEIOMIIEHUS 3aKOHBI OTPaKEHUS CBETA. OTPa)KEHUE CBETA, IPEJIOMIICHUE CBETA,
TJTOCKOMAPAIIIETbHOM [Ipenomiienue cBeta. 3aKOHBI a0COJIFOTHBIN U OTHOCUTENIHHBIHN
IJIACTUHBI (TPAKTHKYM) peIoMJICHHS cBeTa. AOCONIIOTHBIA  TTOKAa3aTellb MPEIOMIICHUS.
MOKa3aTelb MPETOMIICHUS. Ymemsb GopMynrpoBaTh 3aKOHBI
OTHOCUTENBHBIN OKA3aTENb OTPa’KEHUS CBETA, 3aKOHBI
peoOMIICHUS peIOMJICHHS CBETa, COOUPATh

AKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpu6ooums npumepsvt ONTHUECKUX
SIBJICHHUI, B KOTOPBIX HAOIIOIAt0TCSI
SIBJICHUSI OTPAXKEHUS U TIPEIIOMIICHUS
CBETA.

Ipumensams 3aKOHBI TPETOMIICHUS
CBETA.

Cmpoums X011 1y4yen

TP IPEJTOMJICHHH CBETa

Ha TTOBEPXHOCTH.

Hccneoosams n3mMeHeHue
HaIpaBJIeHUs JTyda CBeTa, MaJaroIiero
Ha OOKOBYIO MOBEPXHOCTh
MJIOCKOTapasuIeIbHON TIIaCTUHBI,

B 3aBUCHUMOCTH OT yrJia MaJCHHA
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U UHmMepnpemupoeams I0JIY4YECHHbIE
pEe3yJIbTATHL.

Onpeoensimb TOKa3aTeNb IPEIOMICHUS
Marepuaa II0CKOIapaieIbHON
MJIACTUHBI, OIICHUBATh A0COTIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTh
U3MEPEHHOM (PU3NYECKOM BETUUUHBI.
Hcnonvzoeams 1a3epHyIO YKa3KYy,
JIMHEUKY.

Pewamw 3a1aun Ha MMpCIOMJIICHUC CBCTA

2.6.2 U3mepeHue mokasares 1 [Ipenomienue cBera. 3aKOHbI Onepupoeamv NOHAMUAMU:
MPEITOMIICHUS IPU3MBbI IIPEIOMJICHUS CBeTa. AOCONIIOTHBIA  TIPEIOMJICHUE CBETa, A0COTIOTHBIN
110 MUHUMAJIBHOMY YTITY MOKa3aTelb MPEJTOMIICHUS. Y OTHOCHUTEJIHHBIN MMOKA3aTENb
OTKJIOHEHUS JIa3€PHOTO OTHOCHUTENBHBIN MTOKA3aTelNb MPEIOMIIEHUS, TPETOMIISIOIIUN YT O
ay4a (IpakTUKyM) npenomiienus. [Tpusma. IPU3MBI.
[Tpenomisironiuii yrosi npu3Msl Ymemwb paccuuThiBaTh MUHUMAJIBLHBIN

yroJ OTKJIOHEHUS JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEN MPU3MOIL, cCOOMpATh
JKCIIEPUMEHTAJILHYIO YCTaHOBKY.
IIpueooums npumepsbt ONTHUECKUX
nprOOPOB, B KOTOPHIX IPUMEHSIFOTCS

IMPEIOMIIAIOMINEC IIPHU3MBI.
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IIpumenams 3aKOHBI IPEIIOMIICHUS
CBeTa.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PaBHOCTOPOHHEM MpU3ME B Cllydae
IPOU3BOJIBHOTO HAITPABJICHUS TTaICHUS
Jy4ya ¥ B CIydae MUHUMAJIBHOTO yTiia
OTKJIOHCHHS JTTyYa.

Hccnedosams 3aBUCUMOCTbD yria
OTKJIOHCHHS JTy4a TPEyToJbHOMI
PaBHOCTOPOHHEN MPU3MOU

OT HaIlpaBJICHUS MAJAIOUIETOo JTydya

U UHmMepnpemupo8ams NOJTyUCHHbIE
PE3YNbTATHI.

Onpedensims 1O MOTYYEHHOMY
3HAYEHUIO MUHUMAJIBHOTO YIJIa
OTKJIOHEHUS JIyda TPEYTOJIbHOU
PaBHOCTOPOHHEHN MPU3MOI1 TTOKa3aTelb
MPETOMIICHUSI MaTepraa MPU3MBl,
OIICHUBAThH a0COJTIOTHYIO

Y OTHOCHUTENBHYIO TIOTPEITHOCTh
U3MEpPEHHOM (hU3NIeCKOM

BCINYHNHBI.
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Hcnonvzoeams npu3My, JTa3€pHYIO
yYKa3Ky, TPaHCIIOPTHP.

Pewams 3anaun 0 mpenomMIEeHAN Jyden

B IIpU3Max

2.7.1. Tlpumenenue 3¢ dexra 1 [TonHOE BHYTpEHHEE OTPAXKEHHUE. Onepupoeams noHAmMuUAMU: TIOTHOE
IIOJIHOI'O BHYTPEHHETO [IpenenbHbII yroJ MOJIHOTO BHYTPEHHEE OTpaXKEHUE, IPEIETbHbIN
OTpa)KEHUs BHYTPEHHETO OTPaKEHUS yT0JI IOJTHOTO BHYTPEHHETO
B UBMEPEHUSX (JICKI[HU) OTPAKECHUSL.

Ymems hopMynupoBaTh ycioBue
BO3HUKHOBEHUS MOJTHOT'O BHYTPEHHETO
OTpaKEHHS.

3Hamob GopMyITy, CBSI3BIBAIOIIYIO YTOJT
MOJIHOTO BHYTPEHHETO OTPaKEHUS

C a0COJIIOTHBIMU ITOKA3aTENSIMU
IIPEIOMIJICHHS CPE/I.

IIpusooums npumepvl TPUPOTHBIX
SIBJICHUM U TEXHUUYECKUX YCTPOKUCTB,

B KOTOPBIX HAOII0JaeTCs
(mpuMeHsieTCs) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPAKECHHUSI.

Pewamy 3a1aun Ha TOJIHOE BHYTPEHHEE

OTpaXeHHE
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2.7.2. W3mepeHue mokazaTens 1 [TomHOE BHYTpEHHEE OTpPAKEHUE. Onepuposamv NOHAMUAMU:

MPEJIOMIICHUS IPU3MBI [IpenenbHbIN Yol MOJHOTO IpeIoMJICHUE CBETa, A0COMIOTHBIN

C ITOMOIIBIO BHYTPEHHETO OTPAKECHUSA Y OTHOCHUTEJIbHBIN MMOKA3aTENb
HaOJIIOICHUS YTIIa IIPEJTOMIICHHS, TPEJIOMIISIOLINHI YT OJI
MOJIHOT'O BHYTPEHHETO MIPU3MBI, TTIOJTHOE BHYTPEHHEE
OTPAKECHUS OTpaXEHHUE, MTPEJICIBbHBIN YTOJI [IOJIHOTO
(IpaKkTUKyM) BHYTPEHHETO OTPAXKEHUSI.

Ymemwb paccUUTHIBAThH YroJ HOJIHOTO
BHYTPEHHET0 OTPaK€HUsI, COOUpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvli ONTUUECKUX
MPUOOPOB, B KOTOPBIX MPUMEHSIOTCS
PEJTOMIISIOLINE TPU3MBI

Y UCTIOJIb3YETCS SIBJICHUE TIOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Cmpoumbp X0J1 Iy4ya B TPEYTroJbHON
IPU3ME C YYETOM BO3MOKHOIO ITOJTHOTO
BHYTPEHHETO OTPAXKEHHUSI JIyya.
IIpumensams 3aKOHBI TPEJTOMIIEHUS
CBeTa.

Hccrnedosamsb ycnoBusl, IPU KOTOPBIX
MO>KHO Ha0JIt01aTh MOJIHOE BHYTPEHHEE
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OTpaXk€HUe JTyya, UAYLIIEro
B TPEYT'OJIbHOU MPU3ME

U UHMEPNPemupoB8ams NMOITy4EHHBIE
pe3yJIbTaThl.

Onpedensims IOKa3aTeb MPEIOMICHUS
MaTepuaia MpU3Mbl 10 U3MEPEHHBIM
napaMeTpam, Ipu KOTOPHIX HAYMHAET
HaOJI0/IaThCS TIOJTHOE BHYTPEHHEE
OTpaKEeHHUE JTy4a B IPU3MeE, OLIEHUBATh
aOCOIIOTHYIO U OTHOCUTEIBHYIO
HOTPELIHOCTh U3MEPEHHON (PU3NUYECKON
BEJIMYMHBI.

Hcnonvzosams npusmy, Na3epHYIO
YKa3Ky, JTUHEHKY.

Pewams 3agaum 0 MOTHOM BHYTPEHHEM

OTPaKECHUH JIy4eH B IPU3MaAX

[TpoBepka hopmybl 1 Cobupatomiue nuH3bl. ToHKas Onepuposams nousmusmu.: JTUH3A,
TOHKOUW JIMH3BI nuH3a. DOKYCHOE pacCcTOSsIHUE TOHKasl JIMH3a, COOMparoIias J1H3a,

C TIOMOIIIBIO METO1a Y ONTUYECKasl CHJIa TOHKOM JIMH3BI.  TJIaBHAsI M TIOOOYHAS ONITUYECKAs OCh,
napasuiakca, 3aBUCUMOCTb (POKYCHOTO doxyc, pokycHOe paccTosiHUE,
MPUMEHEHHOTO pacCcTOsSHKSI TOHKOM cepuueckord  (oKalbHas INIOCKOCTb, ONITUYECKAs
IS OTIpeIeNICHUS JIMH3BI OT €€ T€OMEeTPUH CHJIa, OTIEPEYHOE YBEINYEHHE,
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IIOJIOXCHUA N OTHOCHUTCIIbHOI'O ITOKAa3aTCJIA mapaJurakc.

M300paKeHus npenomieHus. opMyra TOHKON Ymems 0OBSICHATD CYIIHOCTh
(IpaKTUKyM) JIMH3bI. Y BEJIMYEHNUE, 1aBAEMOE napa’suiakca, 3anucbiBaTh Gopmyiy,
nuH30M. [Tapamtake BBIPAXKAIOLIYIO 3aBUCUMOCTh

(OKYCHOTO PacCTOSIHUSI TOHKOMN
cthepruuecKoil TMH3BI OT €€ TEOMETPUHU
¥ OTHOCHUTEJIFHOTO TOKa3aTes
MpPEJIOMJICHUS, a TaKKe HOPMYITy
TOHKOM JIMH3BI, COOUPaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepsvl Mapainakca,
ONTHYECKUX MPUOOPOB, B KOTOPBIX
PUMEHSIOTCS COOMPAIONINE TUH3HI.
Ipumernsamo GopmMyITy TOHKOM JTUH3HI.
Cmpoumsb X0 pa3TuIHBIX TyIeH

B TOHKOW coOuparoiiei JTuH3e.
Hccnedoeamvb BOZMOXKHOCTD
npuMeHenus 3 dexTa mapannakca
JUISL OTIpEIeTICHUS TTOJI0KEHUS
1n300paKeHUsI ICTOYHHUKA CBETa

C MaJIOil CBETUMOCTBIO, MTOTYYEHHOTO

C MIOMOIIBIO COOMPAIOIIIEH JTUH3bI

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukaT 860694586A78DA4A7B19A4EEBD7822E
YYPEXXAEHMUE "JINLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP




U UHmMepnpemupo8ams MOTyUeHHBIC
PE3YJbTATHI.

Onpedenamsb HOKYCHOE PACCTOSIHUE
cobuparorei TMH3b6l Ha OCHOBaHUH
PE3YNIBTATOB SKCIICPUMEHTOB

0 HAOJIOIEHHUIO MapajutaKca
N300paKCHUS TOYCTHOT'O HICTOYHUKA
CBETAa, OLICHUBAThH aOCOTIOTHYIO

¥ OTHOCHUTEJIHHYIO TIOTPEITHOCTh
M3MEPEHHOHN (PU3UUECKOM BETMUHHEL.
Hcnonvzosams coOOMpPAIOLIyIO JTUH3Y,
ONTHYECKYIO0 CKaMBIO.

Pewampw 3anauu Ha TOHKUE

CcOOMpAroITUe JINH3bI

2.9. H3mepenue PoKycHOTO 2 PacceuBaroiye JIMH3BI. Onepuposeams noHamuAMU: JTAH3A,
pacCTOsIHUS Tonkas sma3a. DokycHoe TOHKas JINH3a, PaCCEUBAIOLIast JTUH3A,
pacceunBarolleH JIMH3bI PacCTOSIHUE U ONITHUYECKas CUJIA MHUMBIA HCTOYHUK CBETA, MHUMOE
(IpaKkTUKyM) TOHKOU JINH3bI. POpMyJIa TOHKON M300paXKeHue.

JIAH3BL. Ymems 3anuceiBath (PopmMyTy TOHKOU
Xon ny4da, MpOIIEAIETO JUH3Y JIMH3BI T Cy4dasi paCCeUBAIOLIEH
110/ IPOU3BOJIBHBIM YIJIOM JIMH3bI, COOUPATh HIKCIIEPUMEHTATIBHYIO
K €€ IJIaBHOU OITUYECKOU OCH. YCTAHOBKY, II0JIy4aTh I€UCTBUTEIILHOE
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IToctpoeHne n300paxeHuil TOUKH  H300pa’keHHE B PACCEUBAIOIIEH JIMH3E

U OTpe3Ka MPSAMON B COOMPAIOIIUX  ITyTEM CO3JIaHHS C IIOMOIIBIO

U PacCerBarOIIUX JIMH3aX cobuparonieit TMH3bl MHUMOTO

U UX CUCTEMAX MCTOYHMKA JIJISl PACCEUBAIOIIECH JINH3BI.
lIpusooums npumepsvl ONTUIECKUX
MpUOOPOB, B KOTOPBIX TPUMEHSIOTCS
pacceuBaroIIye JUH3bI U CUCTEMBI JINH3.
Ipumernsamo HopMyny TOHKOW JTUH3BI
cily4asi paCCeMBarOIIEH JIMH3BI.
Cmpoums X0 pa3IuYHbIX JIyuen
B TOHKOW pacCEeuBaroOIEH JINH3E,
M300paXKE€HUE TOUKHU U OTPEe3Ka MPSIMOH
B COOMPAIOIIUX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMax.
Hccneoosams xon tyuen
4yepe3 pacCeUBaONLYIO JUH3Y,
a TaKXe B CUCTEME, COCTOSILIEN
13 coOuparolel U paccenBaroNiei JTMH3
IPU UX Pa3IMYHOM B3aUMHOM
PAacoJIOKEHUU U UHMEPNPEeMUPO8aAms
MOJIYYEHHBIE PE3YIIbTATHI.

Onpedenamsb POKYCHOE PACCTOSTHUE
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pacceuBarolleil IMH3bI HA OCHOBAHUH
pEe3yIAbTAaTOB SKCIIEPUMEHTOB T10:

1) HaOFOACHUIO IEHCTBUTEIIHBHOTO
U300paKeHUs, TaBAEMOTO
paccenBarollIei JUH30M;

2) HaOIIOJICHHUIO PACXOISIIETOCS
CBETOBOI'0 My4yka, 00pa30BaHHOTO
paccenBaroIIeH JTUH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh U3MEPEHHOU (PU3UIECKOM
BEJIMYUHBI.

Hcnonvzosams cobuparoliyro

U PaCcCEUBAIOIIYIO JIUH3Y, ONTHYECKYIO
CKaMbIO.

Pewams 3anaun Ha TOHKHE

paccenBaroIINe JTMH3bI
2.10 OmpenencHue THHBI 2 Nurepdepenius crera. Onepupoeamv NOHAMUAMU:
BOJIHBI JIA3€PHOTO KorepeHTHBIC HCTOYHHKH. uHTephEpEeHITUS, UHTEPPEPECHIIMOHHAS
U3ITyYEHHUS C TOMOIIBIO Y cnoBus HaOMIOACHUS KapTHUHA, KOTEPEHTHBIC UCTOYHHKH,
cxembl FOHTa MaKCHMYMOB 1 MUHIMYMOB uHTep(EepEeHITMOHHAs CXeMa, CXeMa
(IpakTUKYM) B HHTEP(HEPEHIIMOHHON KapTHHE Omra.

OT ABYX KOTCPCHTHBIX HCTOYHUKOB. Ymems 3aninceiBaTh YCJIOBHA
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[Ipumepsl KiTacCUYECKUX HaOJIIOACHUS] MAKCUMYMOB
UHTEPPEPEHIIUOHHBIX CXEM Y1 MUHUMYMOB B UHTEp(HEPEHIIMOHHON
KApTUHE OT JIBYX KOT€pPEHTHBIX
UCTOYHUKOB, COOMPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpu6ooums npumepsi IPUPOAHBIX
SIBJICHUM U TEXHUYECKUX YCTPOKCTB,
B KOTOPBIX HAOIIOaeTCS
(mpuMeHsieTCs) SIBJICHUE
uHTep(depeHLnn.
Ipumenamyo ycioBusl HaOIIOAEHUS
MaKCUMYMOB U MUHHUMYMOB
B UHTEp(EPEHIIMOHHON KapTHHE.
Cmpoumbs X01 «JTy4eil» 1 MOKa3bIBaTh
Ha HEH pa3HOCTh X012
B uHTepepeHInoHHOI cxeme FOHra.
Dopmynuposams TUIIOTE3Y O BUJIE
MHTEPPEPEHIITUOHHON KapTUHBI
TP PA3ITMYHBIX TEOMETPUUECKUX
napamerpax cxemsl OHra.

Hccneoosams untepHepeHITMOHHYIO
KapTUHY TIPU HAOJIOICHUN
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uHTEp(EPEHITNH C TOMOIIBIO CXEMBI
KOura u unmepnpemuposams
MOJTyYE€HHBIE PE3YIbTATHI.

Onpedensams ITUHY BOJHBI CBETa

1o pe3yJibTaTaM HaOII0AeHUS
uHTEP()EPEHITMOHHON KapTUHBI

¢ noMo1pto cxemsl KOHra, orieHnBaTh
aOCOIIOTHYIO U OTHOCUTEIBHYIO
NOTPEIIHOCTh U3MEPEHHOU (U3HUECKON
BEJIMYMHBI.

Hcnonvzosamsb nazepHyIO yKa3Ky,
PYJIETKY, a Takke GoJIbry, OyIaBKU

Y HUTKY JUTS peanu3anuu cxemsl FOHra.

Pewamo 3a/1a41 Ha IBYXBOJIHOBYIO

uHTEp(PEepeHITnIo
Hroro no pazaeny 19
Pa3znen 3. KBantoBasi pusuka.
3.1. H3yuenue cniektpa 1 Judpakius ceta. Onepupoeamv NOHAMUAMU:
CBETA Pa3JIMYHBIX JudpakuroHHas peuerka. g pakuus, 11 (ppaKkIMOHHAS pellIeTKa,
HUCTOYHHKOB VY cnoBue HaOIIOI€HUS TJIABHBIX (GOTOH, ypOBEHb SHEPTUU aATOMA,
C TIOMOIIBIO MaKCUMYMOB IpH MaJIeHUH U3JTyYeHHUEe U MOTJIoleHne POToHA,
TP paKkIInOHHOM MOHOXPOMAaTHYECKOTO CBETa CHEKTp M3ITy4eHHsI, CIEKTPOCKOTI.
pemeTKu (MPaKTUKyM) Ha JUPPAKIIHOHHYIO PEIIETKY Vmempb 3an1UCHIBATE YCIIOBHS
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N3nyyeHnne u nornomenue HaOJIIOACHUS TJIaBHBIX JU(PAKIIMOHHBIX

(OTOHOB MpH Iepexo/ie aToma MaKCUMYyMOB TIPH MaJICHUH

C OJTHOTO YPOBHS dHEPTUU MOHOXPOMATHYECKOTO CBETA

Ha Apyroi. Buapl CIeKTpoOB. Ha TU(GPAKIIHOHHYIO PEIICTKY, YCIOBUS
Cnekrpockorn W3ITyYCHUS U TOTJIOMICHHS ()OTOHOB

IIpH MEPEX0/ie aToMa C OJHOTO YPOBHS
SHEPTUU Ha JPyrou, cooupaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY.
IIpusodums npumepvl IMHENYATHIX,
MI0JIOCATBIX U CIUIOIIHBIX CIIEKTPOB
W3JIyYEHUs, TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX MPUMEHSIFOTCS U3ITYUYCHHUSI
C Pa3MUYHBIMU BUJIAMU CIIEKTPOB.
Ipumensameo ycinoBus HaOIIOICHUS
TJIaBHBIX TUPPAKITHOHHBIX
MaKCUMYMOB TpH MaJICHUN
MOHOXPOMAaTHUYECKOr0 CBETA

Ha TU(PPaKIUOHHYIO PEIIETKY.
Cmpoums X0 «ITydeit»

MIPU UX HOPMAJIbHOM TaJICHUH

Ha TU(PPaKIUOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEW Pa3HOCTh XOJa.

@opmyﬂupoeamb TUIIOTC3Y O BUIC
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CIIEKTPOB U3ITYY€HUSI UICTOYHUKOB CBETA
Pa3HOU NPUPOIBI.

Hccnedoeams ONTUUECKUE CTIEKTPHI
U3JIy4EHUSI HCTOYHUKOB CBETA PA3HOM
MIPUPOIBL U UHMEPRPEMUPOBAMb
MOJIyYEHHBIE PE3YIIbTATHI.
Onpeoensims JJIUHBI BOJTH U3TYyYSHUS
Pa3JIMYHBIX UCTOYHUKOB

10 pe3yJbTaTaM HaOIIOACHUS

T PaKIIUOHHON KapTHHBI,

naBaeMoi UG PaKIIMOHHON PEIIETKOMH,
OILICHUBATh a0COJIOTHYIO

Y OTHOCUTEIBHYIO IOTPEUTHOCTh
U3MEPEHHOM (hH3uIeCcKon

BEJINYMHBIL.

Hcnonvzosams TUPPaKIUOHHYIO
pemeTky, poHaps ¢ J1ammon
HaKaJMBaHUs, CBETOUOAHBIN (hOHAPB,
ra3opaspsiHylo jJamiy, nuadparmy,
MEpHYIO JICHTY.

Pewams 3a7aun o mageHuN CBETa
Pa3JIMYHOIO CIEKTPAJIbHOI'O COCTaBa
Ha JTU(PPaKIMOHHYIO PEIIETKY
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3.2.

HccaenoBanue
3aBHUCHUMOCTHU
MHTEHCUBHOCTH
CBEUCHHUS CBETOINOIA
OT CWJIBI IPOTEKAIOIIIETO
yepes Hero Toka

(IpaKTUKyM)

2 CBeToauoa, MHTCHCUBHOCTD

U3Ny4eHus, POTOH, HIEKTPOH

Onepuposams nouamusamu: CBETOUO/,
p-N-miepexo, MIEKTPOH, AbIpKa, (POTOH,
WHTEHCUBHOCTbD U3ITyUYEHUS.

Ymemwv 0OBSICHATD B YIIPOIIICHHOM BHJIE
IIPUHIAT JEUCTBUS CBETOAUOA,
coOupaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepsvr TPUMEHCHHS
CBETOJMOJIOB B OBITY U B TEXHHKE.
@opmyruposams TANOTE3Y O XapPAKTEPE
3aBUCUMOCTH MHTECHCUBHOCTH
H3JYYEHHS CBETOIMOAA OT CHJIBI
MIPOTEKAIOIIETO Y€PE3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
MHTEHCUBHOCTHU U3JIy4YEHUS CBETOAUOIA
OT CHJIBI IPOTEKAIOLIETO YEPE3 HETO
TOKa U UHMEPNPemuposams
MIOJIYYEHHBIE PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTH
MHTEHCUBHOCTU U3JIyYE€HUs CBETOINO/1A
OT CHJIbI IPOTEKAIOIIETO YEPE3 HETO

TOKa (C y4eTOM a0COITIOTHBIX
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3.3.

HaGnronenue
M30UpaTEIHLHOCTH
BHYTPEHHETO
dboTorddexra Kk JrHE
BOJIHBI CBETA

(IpaKkTUKyM)

2 CseToMo, MTHTEHCHUBHOCThD

U3IIy4eHUs1, (HOTOH, DIEKTPOH.
DHeprusi U UMNyIbsC HOTOHA.
®dotorPdekT. 3aKoHbI
doTodrddekra. YpaBHEHHE
OiHTeHa i pororddekra.

«Kpacnas rpanuna» porosrddexra

ITOTPEIIHOCTEN U3MEPSIEMBIX
(bu3MUeCKUX BETUYHNH).

IIpumensams ipaBuiia TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NICCKHUX
BEJIMYHH JIPYT OT JApyTa.

Onpedensaimeb XapaKkTep 3aBUCUMOCTH
WHTCHCUBHOCTH U3JTyYCHHUS CBETOIHOIA
OT CHJIBI POTEKAIOIIETO Yepe3 HEro
TOKa.

Hcnonvzosams cBETOANO, TIOKCMETP
(wr cMapT¢OH C JATYUKOM
OCBEIICHHOCTH ), JITAOOPATOPHBIN OJIOK
nuTaHus (UM HCTOYHUK ITOCTOSTHHOTO
HaIPSKEHUS, PeOCTaT U MYJIbTUMETP)
Onepuposams noHAMUAMU: CBETOAUO/,
p-N-Tiepexo, JIEKTPOH, JbIpKa, (DOTOH,
WHTECHCUBHOCTh U3JTyUCHUS,
dboToadPdekT (BHEIIHUI U BHYTPEHHUI),
$OTOTOK, «KpacHasi TPaHUIIA»
dboTorPpdexra.

Ymems OOBSCHATH B YIIPOILIEHHOM BHUJIC

IIPUHIAT ACUCTBUS CBETOAMO/A,
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(opMynHrpoBaTh 3aKOHBI (HOTOADPEKTa,
3alMChIBaTh YpaBHEHUE DWHINITEIHA
st hotodaddexra u hopmyny

JUTSL «KKpAcHOU rpaHuIshy Gporodddexra,
coOupaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

1Ipusooums npumepsi TPUMEHEHNUS
CBETOJMOJIOB B OBITY U B TEXHUKE.
llpumenams 3axonbl pororddexra,
ypaBHEHHE DHHIITEIHA

st potoaddekra, hpopmyiny

JUTSL KKpACHOM rpaHuIbny potodddexra.
Dopmyauposams TUTIOTE3Y

00 yCIOBHUSIX BOSHUKHOBEHUS
BHyTpeHHero ¢oTodddexra

MIPY TIa/ICHUW HA CBETOAHMOJ] CBETOBBIX
BOJIH Pa3HOM JJIMHBI.

Hccrneoosamn siBneHuEe BOSHUKHOBEHUS
($OTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YMB 3aBUCUMOCTB CHJIBI (JOTOTOKA

B OCBEIIIAEMOM CBETOJIMOJIC

OT HAIIPSAKCHUSA HAa APYTOM CBECTOAMNO/IL,
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BBITIOJTHSIIOIIEM POJIb UCTOYHUKA CBETA
U UHmMepnpemupo8ams MOTy4YCHHbIC
pe3yabTaThI.

Onpedensams ycoBUE BOZHUKHOBEHUS
¢dboTOTOKa B OCBEIIIAEMOM CBETOAHOIC
(TOK BO3HUKAET TOJIBKO MPHU OCBEILICHUH
€ro CBETOJIMOJO0M C JJIMHOW BOJIHBI,
MEHBIIEH WIN PABHOW IJIMHE BOJIHBI,
Ha KOTOPYIO pacCUUTaH OCBEIIAeMbI
CBETO/IMO/T).

Hcnonvzoeams CBETOONOABI PA3HBIX
1IBETOB (KpacHbIE, 3€JICHbIE U CUHUE),
1abopaTOpHBI OJOK MUTAHUS,
MYJIbTUMETD.

Pewamo 3amaun Ha potordexr

Uroro no pazaeny 3)
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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