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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimias pabouast mporpamMMa Kypca BHEYPOUHOU AESITEIbHOCTH «OCHOBBI
(u3UYECKOro FKCIepUMEHTa» (ajnee — nmporpamMma) paspadoTaHa B COOTBETCTBHH C
TpeOOBaHMSME  (peIepaTBHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHIApTa
cpemHero obmero obpasoBanus (maee — ®I'OC COO) [1, 2] u HampaBiieHa Ha
opraHm3anuio o0yueHuss B (U3UKO-MAaTEMAaTHUYECKOM Mpoduie B COOTBETCTBHH C
TpeboBaHusIMH  efepaTbHON  00pa30BaTeIbHON MPOTPaMMBI  CPEIHEr0 OOIIETro
obpazopanus (OOII COO) [3].

Peanu3arus nmporpaMMbl MOKET COACHCTBOBATE TOCTHKEHUIO O0YJIAFOIIIUMUCS
IaHupyembix  pe3ynbTatoB  ocBoeHuss @OII COO, pa3BUTHUIO JTUYHOCTH
oOyuaronmxcs, (QOPMHPOBAHUIO W YAOBIETBOPEHUIO WX COIMAIBHO 3HAYMMBIX
MHTEPECOB M NOTpPEeOHOCTEW, caMopeanu3aluy OOYyYalolUXCs Yepe3 ydacTHe BO
BHEYpOUHOU AesTenbHOCTH. OMHON M3 BO3MOXKHBIX (DOpPM peanu3anuu MpOrpaMMBI
SBIISIETCS  KpyKOK. [IporpaMma MOXET pealn30BBIBAThCS 00pa3oBaTEIIbHOU
OpraHM3alyel CaMOCTOATEIbHO JMOO Ha OCHOBE B3aMMOJCHCTBUS C JPYTUMHU
OpTraHU3AIMSIMH, OCYIIECTBISIONMMHU 00pa30BaTEIbHYIO JESTEIHHOCTD.

[Iporpamma Kypca BHEYpouHOUH nearenbHOCTH «OCHOBBI (U3HYECKOTO
DKCIIEPUMEHTa)» MpenHa3HadeHa i peanm3anuu B 10-11 knmaccax m HampaBiieHa
HAa  JIOCTH)KEHHUE  COOTBETCTBYIOLIUX  pE3yJIbTaTOB,  CPOPMYIMPOBAHHBIX B
denepanbHOl paboueli mporpaMme Mo yuyeOHoMy npeameTy «Dusnkay (yriryOoIeHHBINA
YPOBEHB ).

[Tpu n3ydyennn Gu3MKK Ha YrIIyOJICHHOM YPOBHE peaH3alivs TUX TPUHITUIIOB
0a3upyeTcss Ha HWCIOJIB30BAaHUU CAMOCTOSTEIHLHOTO YYEHHYECKOTO JKCIEPHUMEHTa,
BKJTIOUAIOIIETO, B TOM 4YHUCJE, PabOThl (u3ndeckoro mnpaktukyma. [Ipu 3Tom mon
paboTaMM TpaKTHKyMa TOHUMAeTCS CaMOCTOSITEIbHOE HCCIEA0BaHUE, KOTOPOE
MPOBOJUTCSL O PYKOBOJACTBY CBEPHYTOTO, 000OIIEHHOrOo BHaa 0O€3 MOIIaroBoOi
WHCTPYKIHH. B pe3ynbrare obecrieunBaeTCsl OBIAJICHUE O0YYaIOMUMUC YMEHUSIMH
MIPOBOJIUTH TPSIMbIC U KOCBEHHBIE M3MEPEHUSI, UCCIICIOBATh B3aMMHBIC 3aBUCUMOCTH
IBYX (U3MUYECKUX BEIUYMH M OCYIIECTBISATH IMOCTAHOBKY OIBITOB MO MPOBEPKE
NpeUIOKEHHBIX TUIOTE3. Bee 3T0 cmocoOCTBYET MOCTHIKEHUIO OJHOW M3 OCHOBHBIX
nenei u3ydeHus: GU3NKA Ha YpOBHE CpPEAHEro OOIIero oOpa3oBaHUS — OBIIAJCHHUIO
OOy4YalIIMMHUCS METOJaMU  CaMOCTOSITEIbHOTO IJIAHUPOBAHUS W MPOBEICHUS
bu3nYeCKuX HIKCIIEPUMEHTOB, aHAIN3a U WHTEPIPETAIINH HHPOPMAIIIH, OTIPEACTICHUS

AOCTOBCPHOCTHU ITOJIYYCHHOI'O PC3YJIbTATA.
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AKTYyaqbHOCTh peaju3alid JaHHOW TIPOTPAMMBI OMPEACISICTCS TEM, YTO
€¢ OCBOCHHE II03BOJIICT OOydJaromuMcsi Ha  TPAKTUKE  O3HAKOMHUTHCS C
pa3sTUYHBIMA (DU3UIECKUMHU SIBICHUSMH, DKCIICPUMEHTATBHO H3YYUTh Pa3IMYHBIC
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 WUJCE OKOJOTH3AMK W HUAee NPUKIATHOU
HAIPaBJICHHOCTH, KOTOPBIC, B YHCIE APYTHX HJCH, TOJOXKEHbI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COO.

BapuaHTsl peasu3anumu nporpaMmmsl 4 (popMsbI NPOBeIeHU 3AHATHH

Peanuzanust mnporpamMmbl  [peArnoyiaraeT CoOYEeTaHWE pPa3IUyHBIX  (opM
IPYIIOBO paboThHl (CHyIIaHWE JIEKIHWHA, TUCKYCCHs, MOHTaX SKCIIEPUMEHTAIBHBIX
YCTaHOBOK, ITPOBe/IeHNE (PU3NUECKUX U3MEPEHUI 0] PYKOBOJCTBOM IIpENogaBaTesis)
U WMHIWBUIYaJbHOW pabOTHl (BBIMOJHEHHE CAaMOCTOSTENBHBIX pPaboT W pabot
MpaKkTUKyMa, 00paboTKa U HHTEpIpETAIUsl Pe3ylbTaToOB (PU3MUYECKUX H3MEPEHUH).
Hcnonp3oBanue Takux GopM pabOThI TOMOTAET Pa3BUBATh Y OOYYAIOIINXCS, C OJTHON
CTOPOHBI, HaBBIKM BOCHPUATHS HOBOH HWH(OpManMM TpU pa3TUYHBIX GdopMax
ee Moja4yu, a ¢ JAPyrol CTOPOHbI — aKTUBHOCTb, CAMOCTOSATEIBHOCTb U TBOPUYECKOE

Hayajno. B menom peanmsanus AAaHHOM MNPOrpamMMbl  JOJDKHA ITOJOKUTEIBHO
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CKa3bIBaThCSl KaK HAa aKTyalu3allid 3HAHUN, YMEHHMH M HABBIKOB OOYYarOIIMXCS
B paMKax UX IpeAnpoecCuOHaIbHON TEXHOJIOTUUECKOMN (MHKEHEPHOMN ) TOATOTOBKH,
TakK U Ha COIMATLHOM (POPMUPOBAHUH JIMYHOCTH O0YUAIOIIUXCS.

[Iporpamma Kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX IPETyCMOTPEHBI
Takre GopMbl paboT, KaK JIEKIIUU, CAMOCTOATENIbHbIE PA0OTHI U PadOTHI MPAKTUKYMA.
B xoxe camoctosATenbHbIX pabOT oOydaromuecs IMOJ KOHTPOJEM MpenoaaBaTelisd
3aKPEIUISIOT HOBBIE 3HAHUS, OTPabaTHIBAIOT ONPEACICHHbIE YMEHHS U HaBbIKU. PaboThI
OpaKTUKyMa  TOApPa3yMEBalOT  CAMOCTOATEIbHOE  peUIeHHEe  O0y4arolIMMHCS
HKCIIEPUMEHTAIBHBIX (U3MUECKUX 3a7a4. TeMaTuka paboT MpakTUKyMa U OPAIOK MX
CJIEZIOBAaHUSI COOTBETCTBYIOT CTPYKTYypE TEMATUYECKOTO IUIAaHUPOBAHUA (enepaibHON
paboueii mporpaMMmebl 1o yaeOHOMY npeameTry «Duznkay (yriiyOJeHHbI YPOBEHbD).

[Iporpamma paccunmTaHa Ha peajdu3alldi0 B TEUEHUE IBYX JIeT OOydeHHs B
10-11 xiaccax mpu MPOBEACHUH 3aHATHI OJIUH pa3 B HEJEIO 00heMOM 1 gac Kaxoe.
[lo ycMOTpeHHMIO yduTensl MOPANIOK CIAEAOBAHUS 3aHSATHU MOXET ObITh M3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKITIOUEHBI.

JlomyckaeTcst peaji3alysi YaCTH MPOrpaMMbl B TEUEHUE OJHOT0 y4eOHOro roja —
it oOy4Jaromuxcs Toiabko 10-ro miam Tonbko 11-ro knacca. OgHako B 3TOM cllydae
npu pabore ¢ oOydaromumucs 11-ro kiacca peKOMEHAyeTCsl HaUMHATh M3JI0XKEHHUE
y4eOHOrO Marepuana C TpPOBEICHUS 3aHATUN, HAMpaBICHHBIX Ha OCBOEHUE
00y4YaroIIMMHCS OCHOBHBIX IIPUEMOB U METOJIOB 00PaOOTKU PE3yNbTaTOB (PU3UUECKUX
U3MEPEeHUN M OleHKH morpemrHocted. s atoro pexomenayetcs: 1) mpoBectu B
kiacce 3aHsATug Ne 1, Ne 3 u Ne 5 u3 mporpammel 10-ro kiacca; 2) 3a1ath Ha JI0M
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-nu0o Tpu 3aHsaTHs (Hanpumep, Ne 16, No 17, Ne 18).

Bo3moxxHO Takke ocBoeHue odyyarorumucs 11-ro kiacca mogHON IporpaMMbl
[P YCJIOBHUH MPOBEJICHUS 3aHATHH J1Ba paza B HEAEI0 00beMOM 2 Yaca Kaxioe.

Psin pabGor mpaktukyma (Ha YCMOTpPEHHE YYHMTENsI) MOXKET OBITh 3ajaH
oOy4Jaomumcsi Ha JOM [UIsl CaMOCTOATEIbHOI'O BBIMOJHEHHUS C MOCIEAYIOIUM

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

B3aumocsassb ¢ peaepanbHoil padoyeil MPOrpaMmMoil BOCIIUTAHMS
[Iporpamma paszpaboTrana ¢ y4eToM peKOMEHIaIui ¢eaepaabHOil paboueit
MpOrpamMMbl BOCITUTAHUS. B 9acTHOCTH, OHA YYUTHIBAET TICUXOJIOTO-TIEJarOTHIECKIEC

OCOOCHHOCTH COOTBGTCTBYIOIHGﬁ BOSp&CTHOﬁ KaTCropuu 06yqa}0mﬂxc;l.
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[IporpaMma COOTBETCTBYET TaKHUM II€JSIM BOCIHTAHUS OOyYaOIINXCH,
KaK pa3BUTHUE JINYHOCTH, CO3/IAHNE YCIIOBUM ISl CAMOOIIPEACIICHUS U COIMATN3AIIUU.

[IporpaMma  COAEHCTBYET PpEIICHUIO CICAYIOIIMX 3aJa4  BOCHUTAHWUSI
oOy4aroluXCcsi: YCBOGHUE 3HAHWM, HOPM, JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH,
TPaJUIIHANA, KOTOPBIE BEIPA0OTANIO POCCHIICKOE OOIIECTBO; POPMUPOBAHUE U Pa3BUTHE
JUYHOCTHBIX  OTHONIEHMM K 3TUM  HOpMaM, IIEHHOCTSM; TMPUOOpETEHHE
COOTBETCTBYIOIIETO 3THM HOpPMaM, IIEHHOCTSIM, TPAJAHIIHAM COITMOKYIBTYPHOTO OITBITa

MOBEJICHHUS, OOIIEHUS, MEKIMYHOCTHBIX W COIMAIBHBIX OTHOIICHWH, TPUMEHEHUS
MOJIYYCHHBIX ~ 3HAHWHA, JOCTIDKCHWE  JIMYHOCTHBIX  PE3yJbTAaTOB  OCBOCHUSA
o0mreoOpa3oBaTenbHOM mporpaMmbl 1o gusuke B cootBeTcTBUM ¢ PI'OC COO.

[Iporpamma COOTBETCTBYET CJICIYIOIIIMM OCHOBHBIM HAIIPABJICHUSIM BOCITUTAHHUS.

1) TpymoBoe BOCIHTaHWE — BOCHHUTAHWE YBAXCHUS K TPYAY, TPYAAIIMMCS,
pe3yibTataM Tpynaa (CBOETO W JPyrux JIIOJCH), OpHUEHTAIus Ha TPYAOBYIO
JeSITENBHOCTD, MOJTy4eHUe npodeccun, JTUYHOCTHOE CaMOBBIPAXKEHUE
B TPOJYKTHBHOM, HPABCTBEHHO JOCTOHHOM TpyAE€ B POCCHUHCKOM OOIIECTBE,
JOCTMKEHUE BBIIAIOIINXCS PE3YJIbTaTOB B TPO(ECCHOHATBHON NEATeITbHOCTH.
[leneBBIMU OpHUEHTHpAMU SBISIOTCS: (OPMUPOBAHME OCO3HAHHOW TOTOBHOCTH K
MOJIYYCHHIO TPO(PECCHOHATBLHOTO 00pa3oBaHUsl, HEMPEPHIBHOMY OOpa30BaHUIO B
TEUCHUE >KM3HU KaK YCIIOBHUIO YCIICITHOW MpodecCHOHATbHONH W OOIICCTBEHHOMN
JEeSTEIHPHOCTH; TOHUMAHHUE CHeUPUKH camMooOpa3oBaHusi U MPodeCcCHOHATHHOM
CaMOTIOJITOTOBKM B WH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTHCS i TPYJUTHCS B COBPEMEHHOM OOIIECTBE; OPUCHTUPOBAHHOCTH Ha
OCO3HAHHBIM BBIOOP cdepbl MpodeccHOoHaTBbHON TPYJOBOM  JESATENHHOCTU B
POCCUHCKOM OOIIIECTBE C YYETOM JIMYHBIX KU3HEHHBIX IJIaHOB, NOTPEOHOCTEN CBOEH
ceMbH, 00IIIeCTBA.

2) DKOJIOTUYECKOE BOCIHTAaHUE — (OPMHUPOBAHUE IKOJOTHUYCCKOU KYJIbTYPHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIICHUS K MPUPOJIE, OKPYKAIOIIEH cpeic HA OCHOBE
POCCHICKMX TPAJAUIIMOHHBIX JTyXOBHBIX IICHHOCTEHW, HABBIKOB OXPAaHbBI, 3aIlUTHI,
BOCCTAHOBJICHUS MPUPOJIbI, OKpYyXkaroleh cpenbl. LleneBbiM OpUEHTUPOM SBIISETCS
OCO3HAHNE HEOOXOAMMOCTH MPUMEHEHHMSI 3HAHHS €CTECTBCHHBIX U COIMAJbHBIX HAYK
Ui pa3syMHOro, OepeXJIMBOrO0 MPUPOAOIOIb30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LIeHHOCTH HAYYHOTO MTO3HAHUS — BOCIIMTAHUE CTPEMJICHUS K IIO3HAHHUIO CEOsI

W JIPYTUX JIIOAEW, NPUPOJBl W OOIIECTBA, K IMOJYYEHUIO 3HAHWI, Ka4eCTBEHHOIO

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO

MYHULIMNAJIbHOE BHO/DKETHOE OBLLEOEPA3OBATEJIbHOE 07.09.26 12:51 CepTudukat 860694586A78DA4A7B19A4EBED7822E
YUYPEXXAEHME "JIMLIEU N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa (MSK)
HukonaesHa, AVUPEKTOP




o0pa30BaHUs C YY€TOM JIMYHOCTHBIX HHTEPECOB M OOIECTBEHHBIX IMOTPEOHOCTEH.
[leneBbIMU OpUEHTUPAMH SIBISIOTCA: (POPMHUPOBAHUE JCSTEIHHO BBIPAKEHHOTO
MO3HABaTEIbHOTO HMHTEpeca B 001acTd (QHU3UKA C YYETOM CBOMX HMHTEPECOB,
CIIOCOOHOCTEM, JOCTHKEHUM; MOIYyYSeHUE MPEJICTABICHUNH O COBPEMEHHOW Hay4dHOM
KapTUHE MHUpa, O JOCTWKCHHUSX HAYKH W TEXHUKH, O 3HAYCHUU HAYKH B IKU3HU
poccuiickoro oOmiecTBa, o0ecreuyeHnn ero 0e30macHOCTH; MPUOOPETEHUE HABBIKOB
KPUTHYCCKOTO MBIIUICHUS, OTPEACICHUS ITOCTOBEPHON HAay4YHOW WH(pOpMAIruu U
KPUTUKA aHTUHAYYHBIX TPEJCTaBICHUHN; pa3BUTHE M TPUMEHEHHE HABHIKOB
HAOJNFOACHNS, HAKOIUICHUS M CHCTEMaTH3aluu (aKTOB, OCMBICICHHUS OIBITA B

eCTeCTBCHHO'Hay‘-IHOﬁ obnactn IIO3HaHMH:I, HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH.

OcobGennocTu padoThI yUHTEJIS 110 IPOrpaMmMe

[Tpu peanuzanuu JaHHOW MPOTPAMMBI 3aja4a YYUTENSI COCTOUT B TOM, YTOOBI
CO3/aTh YCJIOBUS IS YCBOSHUSI 00YUYAIOIMMHUCS HOBBIX 3HAHUN, TPUOOPETCHHUS] UMH
HOBBIX YMCHHH ¥ 3aKpeIICHUS HaBBIKOB, HEOOXOAMMBIX JUIS IPOBEICHHUS
(bU3HYECKNX SKCTIEPUMEHTOB U aHAIHN3a MOJIYYCHHBIX PE3yJIbTaTOB.

Jlnst pemieHus 2TOW 3a7ayd HEOOXOJUMO Hajauyue B KaOuHeTe (U3MKHU
000OpyZI0BaHMs, KOMIUIEKTYIONIUX W PACXOJHBIX MAaTepUajoB, TPEOYIOITUXCS IS
MIPOBEJICHHSI CAMOCTOSTENILHBIX padoT 1 paboT npakTukyma. [lepeueHs mpeaiaraeMbix
pabor chopMmupoBaH TaKMM O00pa3oM, YTO TOATOTOBKA K HX IPOBEICHHUIO
HE JIOJDKHA BBI3BIBATh CYIICCTBEHHBIX 3aTPYAHCHHH — BCE HEOOXOIUMOE IS
peanu3any MpoTrpaMMBbl, KaK MPaBUJIO, JIMOO HAXOIUTCS B KabuHeTe hu3uku, oo
JOCTYITHO B IIOBCETHEBHOM OBITOBOM OOMXO/IE.

[lepen HayamoM 3aHATHH  YYUTENI0 PEKOMEHAYETCS CaMOCTOSITEIIHHO
BBITIOJIHUTh BCE TEOPETUUYCCKUE 3aJIaHUs, CaMOCTOSTEIbHBIC pPabOTBI M PaOOTHI
MPaKTUKYMa, KOTOPbIE JOHKHBI OyIyT BBIMOJTHATE 00yJaronuecs. IT0 TaCT YUUTEIIO
BO3MOXHOCTh HE TOJBKO BBHISBUTH BO3MOJXKHBIE TEXHHUYECKHE TIPOOJICMBI,
HO W TIOJMYYUTh KOHTPOJIbHBIE PE3yJbTaThl M3MEPEHUN W UX 00pabOTKH, KOTOPHIC
MOHAA00ATCS JJIsl  JajdbHEWIEHd TMPOBEPKU TNPABWIHHOCTA BBITIONHEHUS pPabOT
00y4aroIUMUCH.

[TockonbKy OJHMM W3 TJaBHBIX PE3yJbTATOB pPa0OOTHI YUYUTENsS B pPaMKax
BHEYPOYHOU JIEATETLHOCTH SIBIISICTCS TMIHOCTHOE PA3BUTHE OOYJAFOIINXCS, YIUTEITIO
pPEKOMEHyeTCsS TIPU TMPOBEJACHUU 3aHATHH IO MPOrpaMMe aKTHBHO YYacTBOBATh

B AOCATCIIbHOCTHU 06y‘-IaIOHII/IXC$I, KOHTPOJIMPOBATL  XOA  BBIIIOJHCHUA  HMHU

oS RS E A BHOM o RA0QTEL, HANpPaBIATE M KOPPCKTUPOBAaTh WX ACHCTBHS,
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CBOCBPEMEHHO  yKa3blBaTh HA  OMMOKA W  HEIOYETHI,  IIOJCKa3bIBATh
U JICMOHCTPHPOBATh MPaBUJIBHBIC CIIOCOOBI BBITIOJHEHUS MPAKTHYSCKOH paboTHI,
00CyX/1aTh TPUYUHBI M BO3MOKHBIE TIOCIIEJICTBUS JOMYyCKaeMbIX OIMOoK. Bo Bpems
3aHSATUN HEO00XO0IMMO NOAACPKUBAThH T00pOoKeNaTeNIbHYI0 atMocepy
COTPY/IHUYECTBA.

YuuTtento cienyeT yuuThIBaTh, YTO JIOTHKA OCBOSHUS MPOTPAMMBI ITPEANOIaraet
noclie0BaTeIbHOE U3YUCHHE MaTepuaia — cCHavajaa 00ydJaronuecs: TOMKHBI OCBOUTH
0a30BbI€ MPUEMBI U METOJBl MPOBEACHUS (PU3UUYECKUX H3MEpPEHUH Hu 00pabOTKH
MOJTy4aeMBbIX PE3YJIbTATOB, a YK€ 3aT€M MPUMEHATh MX Ha MPAKTUKE MO CXEME «OT
IPOCTOTO0 K CIOXHOMY». [loToOMy mpumepHas cxema TpOBEICHHS 3aHITHHA TI0
MporpamMme MOKET ObITh CIEAYIOIIEH

1) 00BsCHEHUE TEOPETUIESCKOTO MaTepHralIa o TeMe;

2) TOArOTOBKA K BBIMOJHCHHIO CAMOCTOSATEIILHOW pPabOThl WM PabOThI
NpakTHKyMa — OOCYXJCHUE 3aJaHusl, YCTPOICTBA SKCIIEPUMEHTAIBHON YCTaHOBKH,
HEOOXOJMMOTO TEOPETUUECKOTO MaTepuasia, MPUEMOB W METOJOB MPSMBIX
HKCIIEPUMEHTAIBHBIX U3MEPEHUH, CIIOCOO0B MX 00pabOTKU M OIEHKH MOTPEITHOCTEN
U3MEPECHU;

3) mpoBeACHUE CAMOCTOSTEIBHON PabOThI MIIH paOOThI MPAKTUKYMa, KOHTPOJIb
MPaBUILHOCTH MPOBEJCHUS U3MEPEHUI;

4) o0paboTKa  MOJYYEHHBIX  OKCIICPUMCHTAIBHBIX  JIAHHBIX,  OIICHKA
MOTPENIHOCTEM;

5) oOcyxaeHne pe3yabTaToB OOpPAOOTKH IMOJYYEHHBIX SKCIEPUMEHTAIHHBIX
JTAHHBIX ¥ TIPOBEPKA UX IPABUIHHOCTH.

B ciyyae HEXBaTKM BpeMEHH Ha PeasI3aIUIo B KJIACCe MyHKTA 4 TaHHON CXEMBbI
PEKOMEHIIyeTCS  MPEAJIOKUTh  OOYYalOIMMCS  BBIIIOJIHUTH  COOTBETCTBYIOIINE
JICUCTBUSL J0Ma, a MYHKT S peaju30BaTh B Hayajie CIEAYIOIIEero 3aHsATus, 1100
MIPOBECTH HEOOXOAMMBIE 00CYKIACHUS C 00YJAIONUMUCS B TIOPSJIKE UHIUBUTYTbHON

paboTHI.

COJEP’)KAHUE KYPCA BHEYPOUYHOM JAESITEJIBHOCTH
«OCHOBBI ®U3NYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKUI IPO®UIb)»

10 KJIACC

3ansTue 1. IlorpemiHoCTH B 3KCIIEPUMEHTE

nokymenT nof AR UHAS oS IMIRGRIFOCTH IPAMBIX  M3MEpenuk».  OOCyXIaeTcsa mnpupona
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BO3HHUKHOBEHUSA MOTPEIIHOCTEMN, METOIbl UX MUHUMU3AIMU U OLICHKH.
Jexkyua «llorpemiHOCTH KOCBEHHBIX U3MepeHui». OOCyX Aat0TCsI METObI
Y NIPUEMBI OIIEHKH MOTPEUTHOCTEN KOCBEHHBIX U3MEPEHUM.

HUcnonvzyemvie mamepuanwt. [4], gacts 1.

3ansTue 2. OueHKa NOrpelIHOCTel NPAMBIX ¥ KOCBEHHBIX U3MepPeHuit
Camocmoamenvnaa paboma «OUEHKA OTPEIIHOCTEN KOCBEHHBIX U3MEPEHUMN

I10 pe3yJIbTaTaM MPSIMBIX U3MEPECHUIN.

3ansite 3.  Ycpeanenue — m3mepenmil.  Ciy4yailHasi ~— NOTPelIHOCTb.
KunemaTnueckue nu3mepenus

Jekuua «CnydaiiHple TOTPEIIHOCTHY. B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
00y4arommxcs 1 JOCTYITHBIM 000pyI0BaHUEM MOXKET OBITh MPOBEACHA OJHA U3 JIBYX
paboT NpaKkTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMalIbHOM TOYHOCTHIO CPEIHIOID CKOPOCTb
JBM)KEHUS 3€pHBIIIKA MIIIEHA B OyTHUIKE C BOJOMH.

Obopyoosanue. 1lmeHo, HamoJHEHHass BOJOM IUTACTUKOBask OyThLIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JINHEHKA.

Kpamkoe onucanue pewenus. IlpoBoautcs cepusi 3KCIEPUMEHTOB IO
M3MEPEHHUIO C TIOMOIIBI0 CEKYHI0MEpa BPEMEHU MPOXO0KICHUS 3€PHBIIIKOM MIIEHA B
TOJIIIE BOJBI HEKOTOPOTO (UKCHUPOBAHHOTO PACCTOSHUSA BJOJb BEPTUKAJHM.
Boluncnsiercst  cpenHee  Bpemsi  JIBIDKEHHMSI  3epeH. PaccuuThiBaeTcsi  cpenHss
YCTAaHOBUBIIASICSA CKOPOCTh 3TOr0 ABMKEHUS. OLIEHUBAETCS MOTPEUIHOCTD.

Onucanue cxooiceti pabomvl NpaAKMUKyMa. BCEPOCCHUICKAs OJIMMIIMAJIA
ITKOJILHUKOB 110 (pu3nKe, pernoHanbHbIi dTan 2023 r., 3agada «IImeHo u BI3KOCTH
[9, 10].

Ilpakmukym Ne 2

3adanue. CobGepure yCTaHOBKY JUIsl 3allycKa LIapuKa B IHOJET C HEKOTOPOU
BBICOTBI C (PMKCHUPOBAHHON T'OPU30HTAIbHOM HauyaiabHOM ckopocThio. Uccnemyiite
3aBHCUMOCTbh BEPTUKAJIbHOM W TOPU3OHTAJIBHOM KOOpAMHAT IIApUKa MpU TOJETE.
Onpenenute CKOPOCTH IIapUKa B Ha4aJe MoJieTa.

Obopyoosanue. CTanpHON IMApUK, MYCKOBOE YCTPOMCTBO  (OTPE30K

AJIIOMHUHUEBOI'O HpO(l)I/IJISI, MarauT HCOI[I/IMOBBII\/'I, JABa CTaJIbHBIX H_IapI/IKa), mITaTuB C

JIaIl ;’
JOKYMEHT NMOANNCAH
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Kpamxkoe onucanue pewenus. OcyiecTBisieTcss cOOpKa MyCKOBOM YCTaHOBKH.
IIpoBoaMTCA CcepHsl DKCIEPUMEHTOB IO 3AIlyCKy IIAapUKa B MOJET U U3MEPEHUIO
KOOPJIMHAT MaJICHUs IapUKa OTHOCUTEIBHO TOUKU cOpoca. [1o momydeHHbIM JaHHBIM
PacCUMTHIBACTCS HAYaJIbHAsI CKOPOCTH I10JIETA HIapPUKA.

Onucanue cxooiceti pabomuvl NPAKMUKyMa. MEXKIyHApOIHAs OJIMMIIUAJA T10

sKcriepuMeHTanbHOU (usuke 2021 r., 3amaga «Ilymka» [11].

3ansTue 4. [Ipocreiilmme reomeTpudeckne M3MepeHnst

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO TOJILIMHY MPOBOJIOKH
Y BHEIIIHUM JUAMETP WUTJIbI, TUIOIIAIb HAPUCOBAHHOW Ha JTUCTE OyMaru Gurypsl, 00bem
opycka. OneHuTe NorpeHoCTH.

Obopyodosanue. IlpoBojoka, uria OT IIMOpUIA (CO CTOYEHHBIM OCTPUEM),
n3o0paxkenne (GUrypbl CI0XKHOUW (HOpPMBI HA Pa3IMHOBAHHOW KBajJpaTamu Oymare,
JIepEBSIHHBIN OpYCOK, JTMHEIKA, IITAHT€HIIUPKYJIb.

Kpamxkoe onucanue pewenus. 1IpoBoasTcss u3MepeHUs: TOJIIIMHBI TPOBOJIOKU
MeToaoM psaoB. [IpoBoaUTCS M3MEpEHHE NUaMETpa UIJIbl METOJIOM MPOKATHIBAHUSI.
[IpoBoauTcs U3MEpeHue ionaan GUrypsl METOJIOM MOICYETA TUIOMIAAMN 0 KJIeTKaM
CeTKU M3BecTHOro mara. [IpoBoautcs usmepeHue rabapuToB OpycKa U BHIYUCIICHHUE
ero obbema. OneHUBAEeTCsl MOTPEHIHOCTh HM3MEPEHHbIX BenuuuH. [IpoBoautcs

IMPOBCPKA MMPAaBUIBbHOCTH U3MCPCHUSA JHUAMCETPaA UIJIbI C ITIOMOIIBIO IITAHTCHIUPKYJIA.

3ansaTne 5. I'padukm 3KcnepMMeHTAJNBHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa JaHHBIX

Jdekyua «Odopmienne rpaduKOB SKCIEPUMEHTANIBHBIX  3aBUCHUMOCTEH.
['pacduueckas 06paboTKa JaHHBIX).

OO6cyxnaroTcss OCHOBHBbIE TpaBuia odopmiieHHs TpaduKOB 3aBUCUMOCTEH
(U3HYECKUX BEJIMYUH APYT OT APYTa.

Camocmoamenvnana padoma «lloctpoeHne rpaMkoB B COOTBETCTBHUHM C
M3YYEHHBIMH MIPaBUJIAMH C UCIIOJIB30BAHNEM TOTOBBIX TAOJIUI] C TaHHBIMID.

Hcnonvzyemvle mamepuanvl: METOIWYECKUE pekoMmeHauuu LleHTpanpHOU
PEeIMETHO-METOIMYECKOW KOMHUCCHHM IO OLEHUBAHUIO odopmiieHus rpaduKoB Ha

MPAKTHYECKHUX TYpPaxX BCEPOCCUHUCKOM OJMMITHAJIBI IIKOJIBHUKOB 1O (usnke [12].

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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3ansaTue 6. O0OpadoTKa HeJIMHEWHBIX 3aBHCUMOCTEH: JIMHeApU3aAUUsA, MOJACYeT
IUIOIIAIHU MO/ TPa(UKOM, NOCTPOCHUE KACATEIbHBIX K rPauKy

Jexkyusa «Jluneapuzaius SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH U JApyrue
rpaduyecKue crocoObl 00pabOTKH TaHHBIX).

OO6Ocyxmaercss  METOJ]  3aMEHbl  TNEPEMEHHBIX  TpPU  JIMHEapu3aluu
AKCIIEPUMEHTAIBHBIX 3aBUCUMOCTE. OOcyx)maeTcss (hU3MYECKUN CMBICH IUIONIAIN

1o/ rpauKoOM M YIJIOBOro Ko3(ppuiueHTa KkacareabHOM K rpaduky.

3ansitue /. WM3mepeHue 3aBHCUMOCTM KOOPAMHATHI TPAHUIBI 00JIacTH
HAMOKAHHUs OT BpeMeHHU. JInHeapu3zauus 3aBUCHMOCTH

Ipakmukym

3aoanue. BoipexbTe N3 OyMakHOU caideTku JIeHTY IIuHOU 30 ¢M U IIUpPUHOM
2—-3 cM. OmycTuTe KOHell 0yMa)KHOM JICHTHI B BOJLY U BKJIFOUHUTE CeKyHoMep. M3yunre
3aBHCHUMOCTbh KOOPAMHATHI TPAHUIBI 00JIaCTH, IPONUTABIIEHCS BOJOW, OT BPEMEHH.
Omnpenenure XapakTep dTOW 3aBUCUMOCTH.

Obopyoosanue. CekynaoMep, OyMakHble can(eTku, pysieTka, damnka [letpu.

Kpamxoe onucanue pewenus. CTaBUTCA ONBIT MO HW3YYCHHUIO JBUKCHHUS
IpaHUIbl HAMOKaHUsSI OyMakHOH canderku. Vcnonb3yeTcsi 3aMeHa MepeMEHHBIX TSI
JUHEapu3aliud 3aBUCHUMOCTH M TOCTPOCHMS JIMHEHHOro rpaduka, KOTOPHIH
BIIOCJICJICTBUY TTO3BOJISIET CYJIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoxceti pabomol npaxmuxyma: [5], 3amaga Ne 32 «Hamoxanwue

TKaHN.

3ansTue 8. U3yuyeHne ynpyroro rucrepesuca
Ilpakmuxym
3aoanue. 3akpenuTe C MOMOILBIO 3a’KUMa JIMHEWKY Ha ctose. [IpojeHbTe TyKKy

3aKMMa B KOJBIIO OAHKOBCKOM PE3WHKH. 3alleNUTe KPIOUYKOM TUHAMOMETPA KOJIBIIO

pe3uHKH. M3MeppTe 3aBHCUMOCTBH JUIMHBI PE3WHKU OT PACTIATHBAIOLIEN CHIIBI IIPU
Harpyske (pacTsbkeHuu) u pasrpyske. [Iposenute usmepenus ¢ marom B 0,5 H, mpu
KOKJIOM H3MepeHuu aenaite 3anepxkky B 30 c. Iloctpoiite rpadux u3MepeHHON
3aBUCUMOCTH, ONMUIIMTE €€ xapakrep. Chenailte NpeanoyioKEHUs O IPUYUHAX
Ha0JII01aeMol 3aBUCUMOCTH. PaccuuTaiite, B Kakux npejaenax JexKUT KodhGUuiIreHT
KECTKOCTH PE3MHOBOro KoJiblia. Vcronb3ys NOJMydYEHHBIE JAaHHBIC, PACCUMUTAMTE,

KaKyIo 3HCpFI/IIO IOrJIOTHJIa pE3WHKA 3a BPpEM ITPOBCACHM A H3M€p€HHI>i.

T

3yUU(qul/t6 JlMHCMKd Sd/KUM, TMHAMOMCTD C 1IPCACIIOM MJMCPCHI/IM .) h,
JOOKYMEHT |'|O/:u‘|VICA JIEKTPOHHOW NOANUCHIO
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PE3UHOBOE KOJBIIO (pe3rHKa 7l OAHKHOT), CEKYHIOMeED.

Kpamxoe onucanue pewienus. BeIoaHsAETCA ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CUJIbl YIPYTOCTH PE3UHOBOIO KOJIbLIA OT €0 JJIMHBI IIPY NOCTENEHHOM YBEJIMYEHUU U
IpU TNOCTENEHHOM YMEHbBIIEHHHM pacTiaruparoniel cuibl. HaOmomaerca siBneHue
yOpYyroro rucrepes3uca. JIBe TMOJy4EHHBIE SKCIIEPUMEHTAIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OJUH Fpa(l)I/IK. HpOBOI[I/ITCﬂ AaHaJIM3 MMOJYYCHHBIX PC3YJIbTATOB.

3ansaTne 9. HaxoxkaeHue Macchl JIMHEHKM ¥ IINPUIA ¢ MOMOIIBIO
YPABHOBEIIMBAHUSA PblYara

Ilpakmukym

3aoanue. Onipeaenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MAcCCy IIMPHUIA U MACCy
JIMHEVKH.

Ob6opyoosanue. llnpuir o6bemom 20 M1, TMHEHKA, CTaKaH ¢ BOJIOH.

Kpamxoe onucanue pewenus. K KOHIly JTHHEWKH, KOTOpas HCIOIb3YETCS B
KauecTBE phluara, MmojBenIuBaeTcs mmpuil. M3mepsieTcss 3aBUCUMOCTh KOOPAWHATHI
TOYKH OTIOPHI YPABHOBEIIEHHOTO phlvara OT 00beMa BoIbI B mmpuiie. [1o morydeHHbIM
JAHHBIM OMPENETISIOTCS Macca MIMPUIA U Macca JIMHEHKH.

Onucanue cxodxceti pabomul npakmuKyma: peruiOHATBHBIN STall OJIMMITHAIBI M.

JIx. K. Maxkcsemna o pusuke, 2014 r., 8 knacce, 3agaya «HerecTpyKTUBHBIN aHATH3Y.

3ansarue 10. U3mepenne ko3¢ GuumeHTa JHEPreTHIECKUX MOTEPb NMPH OTCKOKE
IIAPUKA OT MOBEPXHOCTH

Ipakmukym

3aoanue. TlpoBeauTte HccleIOBaHUE 3aBUCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIC COYJapeHHsI C TIOBEPXHOCTHIO CTOJAa OT BBICOTHI cOpoca. [IpoBeauTe OmBIT

JUISl IBYX THIIOB MIApUKOB. ONpeaenuTe XapakTep 3aBUCUMOCTH.

Obopyoosanue. lapuk s HACTOJBHOTO TEHHHUCA, PE3MHOBBIA IIAPUK
«MOMPBITYHY, PYJETKA, MAJIIPHBINA CKOTY.

Kpamkoe onucanue pewenus. 1IpoBOIUTCS OMNBIT MO U3MEPEHHUIO BBICOTHI
OTCKOKa IIIapuKa MOCJE COYAAPEHHs C IMOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJAa B
3aBUCUMOCTH OT BBICOTBI cOpoca. M3MepeHust mpoBOASTCS AJIs IBYX THIIOB IIAPUKOB.
JUIs pe3suHOBOro HiapukKa 3aBUCUMOCTb SIBJISIETCS MPAMON MPONOPLUUOHAIBHOCTHIO,
JUIS 1IapyuKa OT HACTOJBHOIO TEHHHCA 3aBUCUMOCTh HE SIBJISICTCS TaKOBOMA.

OO0cyx)aaroTcss BO3MOKHBIE IPUYMHBI TIOJYYEHHBIX PE3YJIbTaTOB.

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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3ansarue 11. Onpenesienne TeNJI0eMKOCTH TBEPIOTO TeJia
Ilpakmukym
3aoanue. Onpenenure ¢ MAaKCUMaJIbHON TOYHOCTBIO TEINIOEMKOCTh I'Py3HKa.
Obopyoosanue. I'py3uk maccoii 50 r, ctakan o0bemom 0,2 J1 ¢ BOJ10i KOMHATHOM
TeMIIepaTypbl, EMKOCTb C TOPsTYEi BOJOM, ABA TEPMOMETPA, CaI(PETKH, MOJHOC, HUTb.
Kpamxkoe onucanue pewenus. IIpoBOIUTCS OIBIT IO U3MEPEHUIO TEMIIOEMKOCTH
rpy3dKa METOJIOM IepeHoca €ro M3 XOJIOJHOW BOJbl B ropsuytro. OleHUBaeTcs
W3MEHEHHUE TEMIIEPaTypbl XOJIOIHON BOJABI 3a CUET MOJYyYEHHs KOJIUYECTBA TEIUIOTHI

OT rOpsIYETO TPY3HKA.

3ausTue 12. U3mepeHne TeMmepaTrypbl PyK dKCHEPUMEHTATOPA W JaBJICHUS,
KOTOpOe MOT'YT CO3/1aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Omnpenenure BHYTpeHHee ceucHue TpyOku. IlomcoenmHuTe K
mmpuiy oobemMom 20 M1 TpyOKY C TOMEIICHHOM B HEE Karuied BOBI. 3a)KMHUTE IIITPHUIL
B JIQJIOHSAX W HAarpeBaiiTe ero TakuM oOpa3oM B TeueHue 5 MUHYT. U3mepbTe
MepeMeNIeHre Karmu 1o TpyoOke. lcmosib3yst ToOJydeHHbIE JaHHBIC, OIEHUTE
TEeMIIepaTypy pyK dKcrmepuMeHnTtaropa. 2) Jloxaurech, KOTraa IIMPUIl CHOBA MPUMET
KOMHATHYIO Temmeparypy. BayBas Bo3ayx B CBOOOJHBIN KOHEI TPYyOKH, U3MEPbTE
MepeMENICHIE KAl TPU MaKCUMaIHLHOM JIaBJICHUU BO3TyXa, CO3/IJaBa€MOM Ha KOHIIE
TpyOku. Mcnonb3ys nosiydeHHbIE TaHHBIE, OLICHUTE JaBJICHHE, KOTOPOE MOTYT CO3/1aTh
JIETKUE IKCIIEPUMEHTATOPA.

Obopyoosanue. lnpur; oo6bemom 20 mit, TpyOka OT WH(PY3MOHHOW CHUCTEMBI,

BOJIa, JIMHENKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. 1) K mmpuity oobemom 20 M1 0oACOEIUHSIETCS
TpyOKa ¢ MoMeNnIeHHOU B Hee Karuiei Bojwl. LLmpuil HarpeBaeTcs: pykamu, u3MepseTcs
nepeMelleHre Karim no Tpyoke. Ha ocHOBe MaHHBIX O ceueHUM TPYOKH U oObeme
BO3/lyXa B IINPHUIE PACCUUTHIBACTCA TEMIEpaTypa pyK O3KCIIEPUMEHTATOpA.
2) Hcnonw3ys Ty € YCTAHOBKY, JKCIEPUMEHTATOP CO3/1a€T JaBJICHUE BHYTPHU
cBoboaHOrO KOHIA TpyOku. Karmuis Boawl mepememiaercsi no Tpyoke. Ha ocHoBe
JaHHBIX O €€ CMEIIEHUH OLEHUBAETCA JAaBIIEHHE, KOTOPOE MOTYT CO3JaTh JIETKHUE
AKCIIEPUMEHTATOPA.

Onucanue cxooxcell pabomvl npakmuxkyma: 1) 3aKIIOYUTENbHBIA 3Tan

[oBEEPOROKNCKaFP@MMITHAHLI TKOJIbHUKOB, 2023 1., 10 k1acc, 3amada «HachlmeHHbIN
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napy, myHkt Ne 1 [13, 14].

3ansTue 13. IPppexTuBHbIN KOIPPUUHMEHT KEeCTKOCTH cucTeMbl. Onpeaesenne
moayJsa FOHra npoBos1oku ¢ noMoumbi0 peryara. Onpeaesnenue npeaesia ynpyrou
nepopmManu

Ilpakmuxym

3aoanue. Onipegenure ¢ MAKCUMaJIbHOW TOYHOCTBHIO MOAYJIb FOHTa MpoBOIOKH.

Obopyodosanue. lllTaTuB ¢ IByMs JAllKaMU, MPOBOJIOKA, JUHEWKA JAEpEeBIHHASL
muHoM 50 cM, rpy3bl Maccoit 1o 50 r, 1Ba KaHUEIAPCKUX 3aXKHUMa.

Kpamkoe onucanue pewenusa. JInnerika NMOABEIIMBAECTCA HA IPOBOJIOKE TAaK,
YTOOBI MTOJIYYMJICS] CUIIBHO HEpaBHOIUIEUNH pblyar. bimkHUI K TOuke mojBeca KOHell
TOPU30HTAIIBHOM JIMHEWKHU OINHPAETCs CHHU3Y Ha JIanKy mratuBa. K npyromy KoHmy
JMHEHKH TIOJBELIMBAIOTCS TIpy3bl. M3mepsieTrcs 3aBUCHMOCTb CMEIIECHHS KOHLA
JIMHEWKHU, K KOTOPOMY ITOJBEIINBAIOTCS I'PY3bl, OT UX CyMMapHOU Maccel. Ha ocHoBe
IIOJIyYECHHBIX JIAHHBIX M I'€OMETPUYECKUX I1apaMeTPOB YCTAaHOBKHM PACCUHUTHIBACTCS
MoxayJsib FOHra mpoBoJIOKH.

Onucanue cxooiceil pabomet npaxmuxyma. [6], 3agaua Ne 9.30.

3ansaTue 14. U3mepenne k03 GUIMEHTA MOBEPXHOCTHOI0 HATSAKEHHUS METOA0M
OTpbIBA

Ipakmuxkym

3adanue. llpunymaiite cmoco0® u3MEpeHUs CUJIbL, KOTOpYIO Tpelyercs
MPUJIOKUTH K MPOBOJOYHOU paMKe JiJisi TOTO, 4TOObI OTOPBAaTh €€ OT MOBEPXHOCTHU
BoAbl. [IpoBenuTe HKCHEPUMEHT M OUEHUTE KOIPGUIIMEHT TMOBEPXHOCTHOIO
HATSKEHUS BOJIBI.

Obopyodosanue. KroBeTa mupokas ¢ BOJIOH, TPOBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewerus. [IpOBOJUTCS OIBIT 110 U3MEPEHHUIO CHIIBI OTPHIBA
MIPOBOJIOYHON paMKH OT TOBEPXHOCTH BOJIBI MPHU PA3HUHBIX TMEPUMETPAX PaMKH.
[TpoBoauTcs orieHKa KO PHIMEHTA TOBEPXHOCTHOTO HATSXKCHUSI BOJIBI.

Onucanue cxooiceil pabomot npaxkmuxyma: [7], 3amada Ne 331.

3anaTue 15. OmnpeaeneHne TOYKHM POCbl. 3HAKOMCTBO € JJICKTPHYECKHM
KOH/ICHCATOPOM

Ilpakmukym Ne 1

3aoanue. OuieHUTE BIAXXHOCTh BO3/1yXa B KOMHATE.
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Obopyoosanue. IIpoOupka CTEKIIIHHAs, MaJICHbKUE KYCOUYKH JIbJIa, TEPMOMETP,
Ta0IMIa 3aBUCUMOCTH JIaBJICHUS HACHIIIIEHHOTO Iapa BOJIbI OT TeMIIEPaTypHI.

Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOJOW MOCTEIIEHHO T00ABJISIOT
KYCOYKH JIbJla Y JOXHUIAIOTCS MOMEHTA BBICTYIICHHUS KaIleJb POCHI HA TIOBEPXHOCTH
npoOupku. [lo MoNydeHHBIM JaHHBIM O TEMIIEpAaType TOYKE POCHI C TIOMOIIBIO
TaOIUIBl 3aBUCHUMOCTH JIaBJICHUS HACBIIICHHOTO Iapa BOJbI OT TeMIEpaTyphl
OTIpeJIeISIETCS] OTHOCUTENIbHAS BJIAXKHOCTh BO3/IyXa B KOMHATE.

Onucanue cxoorceti pabomer npakxmukyma: [8], rmaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpakmukym Ne 2

3aoanue.  Omnpenmenure ¢  MaKCUMaJbHOM  TOYHOCTBIO  OTHOIICHHE
AIEKTPUUECKUX EMKOCTEH JIBYX KOHJICHCATOPOB.

Obopydosanue. 1Ba  DIEKTPOJUTUYECKUX  KOHJIGHCATOpPA, BOJBTMETP,
Oarapeiika, COeJMHUTENIbHBIE TTPOBO/IA.

Kpamxoe onucanue pewenus. TIpoBOAUTCS OMBIT 0 3apsiAKe KOHACHCATOpPA OT
ApYyTroro 3apaHee 3apsDKEHHOTO KOHAeHcaTopa. M3MepsitoTcs HampsoKeHHs Ha
KOHJICHCATOpax J0 W MOocje MojkitoueHui. OIeHuBaeTCs OTHOIICHUE EMKOCTCH
KOHJICHCATOPOB.

Onucanue cxooiceil pabomot npaxkmuxyma. [6], 3amaua Ne 10.22.

3aunsTue 16. U3yyenne npouecca pa3psiiku KOHIeHCATOPa

Ilpakmukym

3aoanue. VI3yunte 3aBUCUMOCTh HANPSDKEHHUS HA KOHIEHCATOpPE OT BPEMEHHU
npu ero pazpsake. Onpenenure eMKOCTh KOHIEHCATOPA.

Obopyoosanue. DNEKTPOIUTHUECCKUI KOHICHCATOP, BOJBTMETP, OaTapeiika,

CEKYHJOMEp, COEIMHUTEIbHBIE MPOBO/A.

Kpamkoe onucanue pewenus. 1lpoBoguTcsi HU3MEpEHHE 3aBUCUMOCTH
HalpsOKeHUST Ha pa3psikarolieMcsi KOHJIEHCATope OT BpeMmeHu. Jlenaercss olieHka
€MKOCTH KOHJeHcaTopa. B kadecTBe CONMPOTUBIEHUS IS Pa3psAKd KOHJIEHCATOpa
BBICTYIA€T BHYTPEHHEE CONMPOTUBIICHUE BOJIHLTMETPA.

Onucanue cxooiceii pabomer npakmuxkyma: [5], 3amaga Ne 10 «M3yuenue

cBeToanoaa» (dacth Ne 1).

3ansarTue 17. Onpeue.ﬂeHHe YACJABbHOT'O CONMMPOTUBJICHUSA MaTEpHUaJia MPOBOJOKHA

Ipakmuxym
ooment non G0ALHe, OIpeneniTe yIeIbHOE CONPOTUBICHUE IIPOBOIOKH.
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Obopyoosanue. JIpa mynptuMeTpa (B peKHUME BOJBTMETpA U aMIiepMeTpa),
COEIMHUTEIBHBIE TIPOBOJIA, OaTaperika, 00pa3ibl MPOBOJIOKH, JIMHEIHKA, MUKPOMET).

Kpamxoe onucanue pewenus. Vccnemyemass TPOBOJOKA COCTUHSIETCS
MOCNE0BAaTENbHO C aMmIepMeTpoOM M MOJAKIo4aeTcs K Oatapeiike. [lapamnensHo
YYaCTKY ITPOBOJIOKH TOJIKITFOYAETCSI BOIBTMETpP. M3 OTHOIICHHS TTOKa3aHUK IPUOOPOB
pPacCUMTHIBACTCS COMPOTHUBICHHE YYacTKa MPOBOJIOKH, MOCIE YETO MU3MEPSIOTCS €ro
reOMETpUYECKHEe pa3Mephbl. M3 TMONYyYeHHBIX JaHHBIX OMpPENeNsieTCS yACTbHOE
COIIPOTUBJICHUE MaTepHala, U3 KOTOPOrO U3rOTOBJICHA MTPOBOJIOKA.

Onucanue cxodceil pabomvl npakmuxyma: MexXTyHapoaHas OIUMIHNAAA IO

skcrnepumMeHTanbHon pusuke 2022 r., 3a1aua «Maioe conpoTUBICHUE.

3ansTne 18. N3mepenne BOJIbT-aMIIEPHOI XapaKTePUCTUKHU
MOJIyNIPOBOTHMKOBOI0 THO/A

Ilpakmukym

3aoanue. 3mMepbTe 3aBUCUMOCTDH CHUJIBI TOKA, IPOTEKAIOIIETO Yepe3 AUOJI, OT
[10/1aBa€MOT'0 Ha HETO HANpsKEHUs (B IpSIMOM M 0OpaTHOM HarpasieHun). [loctpoiite
rpaduK BOJIbT-aMIIEPHON XapaKTEPUCTUKH THOJIA.

Obopyoosanue.  BonbT™MeTp, ammepMeTp, COEIMHUTEIbHBIE IMPOBOJAA,
MOJIYIIPOBOTHUKOBBIHN JMO/I, MAaKE€THAs IJ1aTa, IEPEMEHHBINA PE3UCTOp, OaTapeiika.

Kpamxkoe onucanue pewenus. IIpoBoauTCs SKCIEPUMEHT 10 u3MepeHuto BAX
AMOJa B IPSIMOM U 0OpaTHOM HampaBiICHUH.

Onucanue cxooceti pabomer npakmukyma: [8], rmaBa Ne 4, mabopaTopHas
pabota Ne 9.

11KJIACC

3ansaTue 1. OneHka BeJMYMHbI TOPU30HTAJIBHON COCTABJIAIOIIEH MATHUTHOW
HHIYKIIUM MATHUTHOTO M0Js 3eMJId

Ipakmuxym

3aoanue. OueHUTE MOJIYJb TOPU3OHTAIBHON COCTABISIONICH BEKTOpa
MarHUTHOW MHIYKIIMA MarHUTHOTO TOJIST 3EMUITH.

Obopyoosanue. Kowmmac, conenoun (muamerp 10 cm, 150 BuUTKOB),
7a00paTOPHBI OJOK NUTaHUS, TPAHCIIOPTHD.

Kpamkoe onucanue pewenus. TIpoBOAUTCS 3KCIEPUMEHT MO OIMPEACICHHUIO
MPOCTPAHCTBEHHOMN OPUEHTAIIMH BEKTOPA HHIYKIIMM MarHUTHOTO TOJIs1, CO3/1aBa€MOT0

Ha OCH COJICHOMJA IIPpH CYNICPIO3NIWK MArHUTHOT'O ITOJIA 3eMJIM 1 MarHUTHOT'O MOJIS
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COJICHOW/Ia, B 3aBUCHMOCTH OT CHJIBI TOKa B BUTKaxX cosieHouaa. [1o 3Toi 3aBucuMocTH
ONpENEeNSIETC. MOAYJIb TOPU30HTAJIbHOM COCTABJSAIONICH BEKTOpAa MArHUTHOM
WHIYKITUM MarHATHOTO TTOJISI 3eMJTH.

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

3ansitue 2. U3MepeHHe 3aBHCHMOCTH BeJUMYMHbI MATHUTHOW HWHIYKIMHU
MATrHUTHOTO MOJISI MATHUTA OT PACCTOSTHUS

Ipakmukym

3aoanue. I3yunte 3aBUCUMOCTD BEJIMUMHBI MArHUTHON WHIYKIIMM MAarHUTHOTO
MOJIsi TTOCTOSHHOTO MarHuTa Ha €ro MpoOJOJbHOW OCH CUMMETPUU OT PACCTOSHUS
MEXKIy HEHTPOM MAarHUTa U TOYKOU U3MEPEHUM.

Obopyoosanue.  CMapT@oH ¢  MPEIyCTAHOBIEHHBIM  MPOTPAMMHBIM
obecrieueHUEM JUISI M3MEPCHHS BEJIWYWHBI MArHUTHOTO TIOJSI, MMIMHAPUYCCKUN
MAarHUT, JINHEWKA, MAJISIPHBIN CKOTY.

Kpamxoe onucanue pewenus. C mOMOIIBIO JATYUKOB cMapTHOHA TTPOBOIUTCS
psIMOE U3MEPEHUE BEIMYMHBI MArHUTHOW WHIYKIMU MAarHUTHOTO IOJSi HAa OCH

MUJINHAPHUYCCKOI0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HETO.

3aunsTue 3. Had/oieHue MarHuTHOT0 THCTEpPe3nca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BHUTKOB H30JHUPOBAHHOTO  IPOBOJIA
Ha IWJIWHJIPUYECKYIO 4YacTh JIanku ImTaTtuBa. [logHecuTe Toper Janmkud ONHM3KO K

MOJIOKCHUIO JIaTYMKa MAarHUTHOTO I0Js1 MoOuibHOro Ttenedona. IlomaiiTe

AJEKTPUYECKUM TOK B NPOBOA. M3MeppTe 3aBUCUMOCTh BEIWYMHBI HHAYKLWU
MAarHUTHOTO TMOJS HAa TOPLE JIAKXA OT CHUJIbl MPOTEKAIOWIETO Yepe3 MPOBOJ TOKA.
JInsg  3TOro BHAYalle IMOBBIIAWTE 3HAYEHUS CUJIbl  MPOTEKAIOUIErO0  TOKa
J10 MAKCHUMAJIbHO BO3MOYKHOTO 3HAaYCHUS, & TOTOM IMOHM>KAWUTE O HYJIEBOTO 3HAYCHHUS.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHUS MCTOYHMKA TOKA W MOBTOPUTE OIIBIT.
ITocTpoiite rpadukK, OMUCHIBAIOIINN 3aBUCUMOCTh BEJIMUMHBI MAarHUTHON WHIYKIIUH
Ha TOPIIE JIAIIKKA OT CUJIBI POTEKAIOIIETO Yepe3 IPOBOJI TOKA.

Obopyoosanue.  CmapTdoH C  TPEAYCTAaHOBICHHBIM  MPOrPaAMMHBIM
oOecrieueHUEM JUIsi M3MEPEHUS BEIIMYWHBI MAarHUTHOTO TIOJIS, IITaTHB C JBYMS
JankaMH, OJHA K3 KOTOPBIX JOJDKHA OBbITh >KEJIe3HOM (WM ApYyrod »Kejae3HbId

CEpACYHHK), JTa0OPATOPHBIM HMCTOYHHUK IHUTAHMS, OJHOXUIBHBIA H30JHUPOBAHHBIN
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MIPOBO/I, BBIJICPKUBAIOIIUH MaKCHUMAJIbHBIN TOK J1a00paTOPHOTO HCTOYHUKA TTHTAHU.

Kpamkoe onucanue pewenus. Jlamka mraThuBa 0OMAaThIBaeTCS HECKOJIBKHUMH
BUTKAMH TOJICTOTO H30JIMPOBAHHOTO TmpoBoaa. C momoIipio 1abopaTopHOTo
HMCTOYHHUKA MMUTAHUS Yepe3 IMPOBOJI MPOIYCKACTCS AIEKTpUUIeckrii Tok. CHavanza TOK
MPOITYCKAIOT B OJHOM HANPABJICHUH C IOCTETICHHBIM YBEIWYCHHEM CHJIBI TOKAa U
€¢  TOCIHEAYIOIHUM  yMCHBIICHHEM, IIOTOM  MPOICAYPY  IOBTOPSIOT JUISI
MIPOTHBOIIOJIOKHOT'O HaIpaBlIeHUs Toka. [Ipu 3ToM n3MepsieTcsl BeMuInHa WHIYKITUN
MarHMTHOTO TIOJISI HAa TOpII€ JIAaKU IITaTUBA C MOMOIIbI0 MOOWJIBHOrO TenedoHa.
Ctpoutcss 3aBHCUMOCTh BCJIMYHMHBI HMHAYKIIMA MArHUTHOTO TIOJS OT CHJIBI
MPOTEKAIOMIETO uepe3 mpoBoa Toka. OOCykmaeTcs MmoaydeHHbIN Tpaduk U siBICHUE

MarduTHOI'O TUCTepe3unca.

3ansTue 4. U3yuenue padoThl 3JIEKTPOABUTATES U JMHAMO-MAIIMHBI (YacTh 1)

Jekyua «3neKTpoaBUTaTENb U AJIEKTporeHeparop». O0Cyx aaeTcss UCTopus
M300peTeHUs]  DIEKTPOJIBUTATENII M  COBEPIICHCTBOBAHMS €T0  KOHCTPYKITHH.
OnuceIBaeTC BHYTPEHHEE YCTPOMCTBO DJIEKTPOJBHUIATENsl U DJIEKTPOreHEpPaTopa.

PazbuparoTcs TeopeTuueckue 3a/1a4u 1Mo JaHHOU TEME.

3ansiTue 5. M3yyenue padoThl 3JIEKTPOABUTATE/SI H IMHAMO-MAIIHHBI (4aCTh 2)
Ilpakmukym
3aoanue. 1) TIpoBeaute ceprio IKCIICPUMEHTOB U U3MEPHTE 3aBUCUMOCTD CHJIBI
TOKa, BhIpa0aThIBAEMON T€HEPATOPOM, OT BETUYHMHBI MOMEHTA CUJIBI, TIPHIIOKEHHOTO

K ero Baity. 2) [IpoBeiuTe CepHIO SKCIIEPUMEHTOB U U3MEPhTE 3aBUCUMOCTD BEJTHIHHBI

HANpPSDKEHUsS, TOJAHHOTO Ha JJIEKTPOJBUTATENh, OT 4YacCTOThl €ro BpaIICHHUS
U MEXaHMYECKOW Harpy3KH ero Baja.

Obopydosanue. INEKTPUUECKUN MOTOPUYUK C PEIYyKTOPOM, HAOOp TpY30B,
peocTaT, COeIMHUTENbHBIE TPOBOIA, Ta00PATOPHBIN HCTOYHUK MUTAHUS, MYTbTHMETP
(ammepMeTp), CEKyHIOMED.

Kpamxoe onucanue pewerus. IIpoBOISTCS OMBITHI IO H3MEPEHUIO 3aBUCUMOCTH
CHJIBI TOKa, BbIpabaThIBa€MOW TEHEPATOPOM, OT BEJIWYMHBI MOMEHTa CHIIBI,
OPWIOKEHHOTO K ero Bamy. [IpoBOIMTCS ONBIT MO M3YYEHHUIO CBSI3U BEITUYMH
HaNpsDKeHUs, TOJAHHOTO Ha DJEKTPOJABUTATElIb, OT 4YacTOTHl €ro BpaIICHUS
Y MEXaHWYECKOW Harpy3Ku €ro Bajia.

Onucanue cxooicux pabom npakmuxyma: 1) MexmyHapomHas oluMnnrazga o
sKciepuMeHTanbHOl (usuke 2018 T., 3ana4a «MOTOPUYHK € PEIYKTOPOMY, ITYHKTHI

noNeNadnrdka ) elvbestollyr@peRHas OTMMITHAIA 110 dKCIIepuMeHTabHOU (usuke 2022 T.,
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3amaua «@oHapb», MyHKTHI NeNe 1-4,

3anatue 6. MHM3yyeHne 3aBHCHMMOCTH TlepHOAQ KoJeOaHUH  JIMHEHKH
HA HUWIMHAPUYECKOH NOBEPXHOCTH OT PAJANYyCa ee KPUBU3HbI

Ilpakmukym

3aoanue. Onipenenure xapakTep 3aBUCUMOCTH NEpHOJa KoJeOaHU JTUHEHKH,
IIOJIOKEHHOW Ha UWJIMHIPUYECKYIO IIOBEPXHOCTb, OT pPaAuyca KPUBHU3HBI 3TOMU
MTOBEPXHOCTH.

Obopyoosanue. Habop MWIMHAPOB pa3HOTO paauyca (Hampumep, pa3indHbIe
UAJTMHIPUIECKUE COCY/IbI), TUHEUKA, CEKYHIOMED.

Kpamroe onucanue pewenus. 1IpoBomutcsi cepusi NPSIMbIX H3MEPEHUN
3aBUCUMOCTH TIEPUOJAa KOJICOAHUN JTUMHEWKHU, MOJOKEHHOM Ha HWJIWHIPUYECKYIO
MIOBEPXHOCTh, OT paguyca KPUBH3HBI 3TOW IMOBEPXHOCTU. VCHONB3YHOTCS METOIBI

JUHEapHU3aluy 1 Tpauueckoro aHam3a SKCIEPUMEHTAIbHBIX TaHHBIX.

3anusiTue /. H3ydeHue 3aBMCHMOCTH AaMIUIMTYAbI KoOJIe0aHMil MNPY:KMHHOIO
MasiTHMKA OT BpeMeHU

Ipakmuxym

3aoanue. W3MepbTe 3aBUCUMOCTh AaMIUIMTYIbl 3aTyXaloMUX KoyeOaHun
MPY>KUHHOTO MasiTHUKa OT BpeMmeHHu. [IpoBepbTe rumore3dy 00 3KCIOHEHIIMAILHOM
XapakTepe MOIYyYeHHON 3aBUCUMOCTH.

Obopyoosanue. [lpyxxuHa oT qTUHAMOMETpa ¢ mpeaenoM u3mepenuit 1 H, rpys
Maccoi 150 r, cekyHaoMep, MITaTUB C JanKoW U MypToH, TUHEHKA.

Kpamkoe onucanue pewenus. 1IpoBOOUTCA SKCHEPUMEHT IO NPSIMOMY
U3MEPEHUI0 3aBUCHUMOCTH aMIUIATYJbl 3aTyXallUX KoJeOaHU MPYyKUHHOTO
MasTHHKa OT BpemeHu. Crpoutcs rpaduK HCCIACAOBAHHOW 3aBUCHMOCTH B

JIMHCAPU30BAHHOM BHUJIC.

3ansaTue 8. U3MepeHUe aKTHBHOIO M PEAKTHMBHOIO CONMPOTHUBJIEHUH KATYIIKH
HHIYKTHUBHOCTH

Ilpakmukym

3adanue. CobepuTe NEKTPUUYECKYIO LIETIh U3 MOCIEA0BATENbHO COETUHEHHBIX

pe3nucTopa MW KATYMIKKM HWHAYKTHBHOCTH. HpOBeI[I/ITC HN3MEPCHUC 3aBHCHUMOCTHU

HaIpsZKCHUA Ha PE3UCTOPE OT YACTOTHI IIOJABACMOI'0 HAa 3TY LCIIb HAIIPSKCHUS. ITo
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MOJIYYCHHBIM JITAHHBIM OIPEJECIUTe AaKTUBHOE CONPOTUBIEHHWE U PEAKTHUBHOE
COIIPOTUBIICHUE KATYIIKH HHAYKTUBHOCTH. PaccunTaiite MHAYKTUBHOCTD KaTYIIIKH.

Obopydosanue. KaTylmika HHIYKTUBHOCTH, PE3UCTOP C COMPOTUBICHUEM,
OJIM3KUM K aKTUBHOMY COIIPOTHBIIEHUIO KAaTYIIKU MHAYKTHBHOCTH, COEIUHUTEIbHbIE
MPOBOJIa, TEHEPATOp HU3KOW YacTOTHI, OCIMILIOTpad) UM BOJIBTMETP MEPEMEHHOTO
HANPSHKCHMUSL.

Kpamkxoe  onucanue  pewenus.  CoOupaercs  3JIeKTpUYecKas  Lelb
U3 TIOCJIEIOBATEIbHO COEAMHEHHBIX PE3UCTOpa M KaTYIIKM WHAYKTUBHOCTH. Ha
3Ty LIETb MOAAETCS MepeMeHHoe Hampsbkenue. [IpoBoauTces u3mepenre 3aBUCUMOCTH
HAIpSOKEHUST HA PE3UCTOpE OT 4YacTOThl IMOJaBa€MOr0 Ha IeNb HaNpsHKEHUS
(amruiMTyga HampsDKEeHUsT Ha BCceM 1enu  noctosiHHa). [1o HM3K04acTOTHOM
oOnactu rpaduka ornpeaenseTcsi akTUBHOE CONPOTUBIICHUE KATYIIKU UHAYKTUBHOCTH,

10 BLICOKOYAaCTOTHOM YaCTH OoNIpCACIACTCA NHAYKTUBHOCTD KATYIIKH.

3aunsTue 9. 3pyk. Ocumuiorpamma 3Byka. CnekTp 3ByKa

Jlexkyusa «BBeneHue B SKCIEPUMEHTAIBHYIO aKyCTUKY». BBOIATCS OCHOBHBIE
noHATUST akycTuku. OOCyXmaeTcss MeXaHWKa pPacHpOCTPAHEHHUS aKyCTHYECKUX
KojeOanuii. BBomuTcs moHsTHe TOHa u o0epToHa. OOCYXTAIOTCA METOJbI

HCCIICI0BAHNA 3BYKOBBIX CUTHAJIOB.

Ipakmuxkym

3aoanue. IlpoBeauTe CcepUI0 SKCOEPUMEHTOB MO 3aMKUCH OCHUIUIOrPaMM U
CIIEKTPOB TJIACHBIX 3BYKOB OJHOM 4YacTOThl. ONHUIIUTE OCHOBHBIE OTJIMYHS B
OCIMJIOrpaMMax JUisl pa3HbIX TJIACHBIX 3BYKOB. OTBETHTE HA BOMPOC, IOCTATOUYHO JIN
JUTSI OTIMCAHUS KAKOT0-JIM0O0 3ByYaHUs! OJIHOU JIUIIb CIEKTPOTPaMMBbI?

Obopyoosanue. TlepcoHaabHBII KOMIBIOTEP ¢ MUKPO(POHOM MM cMapTdoH ¢
MpeyCTaHOBJICHHBIM TPOTPAMMHBIM 00ECIICUCHHUEM.

Kpamkoe onucanue pewenus. IlpoBoauTcsi cepus 3KCIEPUMEHTOB MO
MOJYYEHUIO OCHWUIOTPAMM M CHEKTPOB TIJIACHBIX 3BYKOB OJHOM YacTOTHI.
[TIpoBOUTCS CpaBHUTENIBHBIN U KAYECTBEHHBIN aHAIA3 OCLHWJIJIONPAMM U CIIEKTPOB.

Onucanue cxooiceti pabomul npaxmuxyma. MeXTyHapOaHAsT OJUMITHAIA TIO

skcrepuMeHTaabHon pusuke 2017 1., 3a1a4a « AKyCTUUECKUE PE30HATOPB», YacTh No
1.

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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3ansaTue 10. Crosiune MmexaHn4YecKHe BOJTHBI

Jekyua «Crosiune MexaHHMuecKue BOJHBDY. OOCYXIaeTcsi MEXaHHUKa CTOSYMX
BOJIH B OJHOMEpPHOH cpene. PaccmarpuBaroTcss mpUMEphl pa3iNMYHbIX I'PAaHUYHBIX
YCJIOBUH.

Ipakmuxym

3adanue. Tlogyiite B mpoOUpKy Tak, YTOOBl OHA Hayana 3By4aTh. [IpoBeauTte
U3MEPEHHE 3aBUCUMOCTH YaCTOTHI OCHOBHOI'O TOHA U NEPBOI0 00EPTOHA BO3AYIIHOIO
cToyi0a B pOOUPKE OT BBICOTHI 3TOTO CTOJIOA. /(711 M3MEHEHUS JUIMHBI BO3AYITHOTO
cTo10a 3anoyiHAiTe NpoOdupKy Booil. OnpenenuTte CKOpoCTh 3ByKa B BO3JIyXe.

Obopyoosanue: 1lepcoHanbHbBII KOMIIBIOTEP ¢ MUKPO(QOHOM MM CMapTQOH ¢
IpelyCTaHOBJIEHHBIM IPOrPaMMHBIM OoOecrieueHneM, NpooupKa, Boia, JINHEHKA.

Kpamkoe onucanue pewenus. IlpoBoautcs cepusi SKCHEPUMEHTOB IO
U3MEPEHUIO AaKyCTUYECKOro CIHEKTpa 3ByYaHUs HPOOHUPKH, BO3HMKAIOLIETO IpHU
BJlyBaHUU B Hee BO3/1yXa. CTpOUTCS JINHEAPU30BAHHBIN rpa)MK 3aBUCUMOCTH YaCTOTHI
OCHOBHOTO TOHAa U TMEpPBOr0 OOEpTOHA OT BBICOTHI BO3JAYIIHOTO CTOJI0a B
npobupke. [lo moiydeHHBIM AAHHBIM OIpPEAENSIETCS CKOPOCTh 3BYyKa B BO3IyXE.

Onucanue cxooicei pabomul npakmuxyma: MexayHaponHas OJMMIHNAAA 10
sKcrepuMeHTanbHOM pusuke 2017 r., 3aaa4a « AKyCTUYECKHE PE30HATOPBI», 4acTh Ne
2.

3ansaTue 11. U3mepeHue mokasarteJisi NpejiOMJIEHHS CTEKJIA

Ilpakmukym Ne 1

3aoanue. Onipenenure noka3areiab MPEJIOMICHUS CTEKISTHHON TUTACTUHBI.

Obopyoosanue. IlpeamMeTHOE CTEKIO, MWUIMMETPOBKA, JIa3epHasl yKa3Ka,
JUHEWKH, ITATUBHI C JIAITKON U MY(TOH.

Kpamkoe onucanue pewenus. llpoBomurcs cepust 3KCIEPUMEHTOB I10
M3YUYEHUIO TIepEHAIpaBIICHUS Jyda CBETa, MMaJaloIiero Ha OOKOBYIO IMOBEPXHOCTH
MPEJMETHOTO CTEKJIA, B 3aBUCMMOCTH OT BBIOPAHHOTO yrIJia majieHus. Beraucnsercs
MoKa3aTesb MPeJOMIICHUSI MaTepralia MIaCTUHBI.

Onucanue cxooceil pabomsl npakmukyma: MexIyHapoaHas OJUMIHKALA IO
skcriepuMeHTanbHor  ¢u3uke 2021 1., 3amaya «OtTpaxeHue, MpEIOMIICHUE U
MPOMYyCKaHNe», MyHKT Ne 4.

Ipakmukym Ne 2

3aoanue. Onpenennure ¢ MAaKCUMaJIbHOW TOYHOCTBIO MMOKA3aTeNlb MPEIOMIICHUS

MaTtcpuajia IIpu3Mbl.

nomen noAROPX096de, 1Tpp3Ma, Ta3epHast ykasKa, TPaHCIIOPTHD, IITATHBEL.
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Kpamrxoe onucanue pewenus. IIpoBOAMTCS ONBIT MO  HU3MEPEHHUIO
MUHUMAJIBHOTO yIja OTKJIOHEHHS JIa3€pHOr0 Jyda TPEYroJbHON pPaBHOCTOPOHHEN
npuzMoi. Ilo mnonyyeHHOMY 3HAUYE€HHMIO yrja pPACCUMTHIBAETCS IOKa3aTellb

IMPCIIOMIICHUS ITPU3MBI.

3ansaTue 12. IlosiHoe BHYTPEeHHee 0TpaKeHHe

Jexkuyua «llpumenenve »sd@dexTa MOTHOTO BHYTPEHHETO OTPAKCHHS B
m3MmepeHusax». Oocyxnaercs dA(PGeKT MOJHOro  BHYTPEHHETO  OTPaKCHHS.
OnuceIBaloTCS TPHUEMBbl MO MCIOJIB30BAHUIO 3TOT0 d(dexra npu NpoBeIeHUU
ONTUYECKUX NU3MEPECHUMU.

Ipakmuxkym

3aoanue. Onipenenure moka3areab IPEeTOMICHUAS MaTepraia MpU3Mbl.

Obopyoosanue. CTEeKIIHHAS IPU3MA, Jla3epHas yKa3Ka, THHEHKa.

Kpamxkoe onucanue pewenus. TIpoBogutcs onbIT 1o HaOmoaeHuio s dexra
MOJTHOTO BHYTPEHHET0 OTPAXXEHHsSI CBETa, KOTOPBIM paclpoCTpaHSETCs] B MPHU3ME.
W3mepsaroTcss mapameTpbl, MpU  KOTOpbIX Jocturaercs s¢ddexrt. Brruucnsercs
MOKa3aTelb MPEJIOMIICHUSI MaTepraia MPU3MBbl.

Onucanue cxooxceti pabomvl npakmukyma: MeXIyHapoaHas OJUMIIHAAA IO

sKcniepuMeHTanbHOU ¢usuke 2021 r., 3amada «ducnepcus», myHKT Ne 1 [16].3anstue
13. [IpoBepka bopmybl TOHKOH JIMH3BI C MTOMOIIBIO MeTozAa

napajiakca, IpUMCHCHHOT'O AJIs1 ONPCACIICHUSA ITOJIOXKCHU A I/I306pa)KGHI/I$I

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO (DOKYCHOE PACCTOSTHUE
coOuparonien JTUH3HI.

Obopyoosanue. Cobuparomiast TMH3a, ONTHYECKAs CKaMbs (MO0 MEepHas JICHTa
Y KpeTUICHUE JIJIs1 JIMH3BI), IBE UTJIBI OT IIMPHUIA (CO CTOYEHHBIM OCTPUEM ), TTACTHIINH,
TOYCUYHBIN NCTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaercs u JeMOHCTpUpyeTcs d(dext
napaiakca. M3ydeHHbIt 3¢G@deKT Hucnoib3yercs Ui OMNpeleieHUs MOJIOKEHUs
M300paKCHHSI UCTOYHHMKA CBETA C MajJlOM CBETHMOCTBHIO, MOTYYEHHOTO C TIOMOIIBIO
coOuparomeid JuH3bI. [l0 HECKONBKUM OIBITAM paccUUThIBaeTCs (POKycHOE

PacCTOAHUC JINH3HI.

3ansaTue 14. U3mepernue GOKYCHOT0 pacCTOSHHUS PACCeNBAKOIIEH JIUH3bI

A1 T VLA

) B £
AXPUNTTILUONYIV

[JOKYMEHT NMOANVICAH 3MEKTPOHHOW NOAMMUCHIO
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3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PACCTOSHHUE
pacCcenBaroOIIEH JIUH3BI.

Obopyoosanue. PaccewBaromasi JuH3a, coOMparoIias JWH3a, ONTHYECKas
CKaMbsl (TMOO MepHas JIGHTa W KPETUICHHs IS JIMH3), JUCT KapTOHA, HOXHUIIBI,
TOYCUYHBIA HCTOYHHK CBETA.

Kpamroe onucanue pewenus. O0Cyx aaroTcsi IpueMbl U3MepeHus: GOKyCHOTO
pPacCTOSIHMSI ~ pacCeWBAIOIICH  JIMH3BL.  [IpOBOAUTCS  OMBIT TIO  TOJYYCHHUIO
JICUCTBUTEIHHOTO N300PAKEHHUSI B PACCEUBAIONIEH JIMH3E ITyTEM CO3aHMs C TTOMOIIBIO
coOuparomieli JIMH3bI MHHUMOI'O HMCTOYHHMKA JUIS PACcCEHBAIOIICH JIMH3BL Tarke
MIPOBOIUTCS OTBIT IO HAOTIOIEHUIO PACXOISIIETOCS CBETOBOTO ITy4Ka, 00pa30BaHHOTO
CBETOM, M3JIy4YEHHBIM TOYCHYHBIM HCTOYHHKOM M TIPOIICAIINM YepPe3 PACCEUBAOIIYIO
JUH3Yy, Ha KOTOpPyH HakieeHa sguadparma. [lo pesynbrataM MOJyYEHHBIX
AKCIIEPUMEHTOB PACCUNUTHIBAETCS OMITHYECKAs CHUJIa PACCEUBAIOIICH JIMH3HI.

Onucanue cxooaceu pabomer npaxkmuxyma: [8], rmaBa Ne 5, maboparopHas
pabota No 12.

3ansaTue 15. OnpenesieHne JJIMHBI BOJIHBI JIA3€PHOT0 HM3JIy4YeHHUS] ¢ MOMOIIBIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymaiiTe 5SKCHEPUMEHTAIBHYIO YCTAHOBKY, O3BOJISIOUIYIO
HaOMIOAaTh WHTEPPEPEHIIMOHHYI0O KapTUHY OT CBETOBOTO W3JIyYeHHUs Jia3epa.
Onpenenute AIUHY BOJIHBI U3TyYEHUS JA3€PHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, (ponbra, OyJaBKu, SKpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMM HUTKON OylaBKaMu
MPOKAJIBIBAIOTCS J1BA OJM3KOPACIIOJIOKEHHBIX OTBEPCTHSI B AJIIOMUHUEBON MUILEBON
¢onbre. IlomydeHHble OTBEPCTHsI OCBELIAIOTCS Ja3epHBIM IyykoMm. B mpormieamem
cBeTe HabmoqaeTcs nHTepdepeHInoHHas kapTuHa. [1o paccTosHuIO MEX Ty TOJI0CaMu
MHTEP(EPEHIIMOHHON KapTUHBI U PACCTOSHUIO MEXAY OTBEpCTUSIMU B (oOJIbIe
pPacCUYMTHIBAETCA JUTMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxooicell  pabomsl  NpakKmuKyma:  3aKITIOYUTENBHBIA ATl
BCEPOCCUHCKOM OIMMIHA Bl IIKOIBHUKOB 10 gu3uke 2000 r., 11 kmacc, 3amaga Ne 1.

3ansaTue 16. U3yueHne crnekTpa cBeTa pa3jHYHbIX HCTOYHUKOB C NMOMOIIbIO
AU(PPAKLUUOHHOM pPelIeTKH

Ipakmuxym

nokymerT nofaudamwerdiprmymaiire, COOEpUTE U ONUILIUTE KCIEPUMEHTAIBHYIO YCTaHOBKY,
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MTO3BOJISIIOLYIO MOJYYUTh ONTHYECKUI CIIEKTP U3JIyUYEHUS CBETA PA3IUYHBIX HICTOYHUKOB.
[IpoBenuTe nccnea0BaHUE CIEKTPOB MPEITI0AKEHHBIX BAM HICTOYHUKOB CBETA.
Obopyoosanue. JlndpakimonHasi pemietka, GoHaph C JIAMIIOW HaKaTUBaHUSA,

CBETOJIMOHBIN (DOHAPB, Ta30pa3psiIHas JaMIIOUKa, SKpaH, quadparmMa, MepHas JICHTA.

Kpamroe onucanue pewenus. IlpoBonutcst cepusi SKCHEPUMEHTOB IO
HAOJIIOICHUIO ONITUYECKUX CIIEKTPOB U3TYyYEHHS NCTOYHUKOB CBETA PA3HON TIPUPOJIBI.
IIpoBOIUTCS CpaBHUTEIBHBIN U KOJIMYECTBEHHBIN aHAJIA3 ITUX CIIEKTPOB.

Onucanue cxodiceti pabomvl npakmuxyma: MexayHapoaHas OJIMMIIHATA IO
sKcriepuMeHTanbHou gusuke 2018 1., 3anaya «CrekTpy.

3ansaTue 1/. UccienoBanne 3aBUCMMOCTH HHTEHCUBHOCTH CBEYEHHUS CBETOIMO/1A
OT CWJIBI IPOTEKAIOLIEr0 Yepe3 Hero TOKa

Ilpakmukym

3adanue. V3MepbTe 3aBUCUMOCTb MHTEHCHUBHOCTH CBEUYEHMSI CBETOAMOJA OT
CWJIBl TMPOTEKAIOIIEro 4Yepe3 Hero Toka. Omnpenenure XapakTep HW3MEpPEHHOMN

3aBUCHUMOCTH.

Obopyoosanue. CBetommona, JOKeMeTp (wim cMapTGoH C  JaATIUKOM
OCBEIIEHHOCTH), JJAaOOpaTOPHBIN OJIOK mUTaHus (WU JBe Oatapeiiku AA, peocTaT
MYJIBTUMETP), COSTUHUTENBHBIC TPOBO/IA.

Kpamkoe onucanue pewenusn. TIpoBOOUTCS SKCIEPUMEHT TO MPAMOMY
U3MEPEHUIO 3aBUCUMOCTH HMHTEHCUBHOCTH M3JIYYEHHUS CBETOAMOAA OT CHJIbI
mpoTeKaroiero 4epe3 Hero Toka. Ctpoutrcs rpaduk MOTYyYEHHOM 3aBUCHMOCTH.
Onpenensercsa XxapakTep 3aBUCUMOCTH.

3ausaTue 18. HalOawnenue wu30upareJbHOCTH BHYTpPeHHero ¢orodddexrta
K JIJINHE BOJIHBI CBETA

Ipakmuxkym

3aoanue. Y cTaHOBUTE JIBa CBETOAUO/A IPYT HAPOTUB Jpyra. 3yuute siBieHue
BO3HMKHOBEHHUS (OTOTOKA B OCBEIIaeMOM cBetoguone. s 3Toro wu3MepbTe
3aBUCUMOCTh CHJIbI ()OTOTOKA OT HAINPSDKEHUS HAa CBETOMO/IE, BHITIOIHSIOMIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMNBIT, MPUMEHSS B KauyeCTBE HCTOYHUKOB CBETa
CBETOJMO/IbI, JAIOIIUE CBET C Pa3HbIMU JJIMHAMU BOJIH. OmpeaenuTe yCJIOBHS, MPHU
KOTOPBIX B OCBEIIAEMOM CBETOAHO/IE BOZHUKAET (POTOTOK.

Obopyodosanue. Tpu mapbl CBETOJAMOJIOB Pa3HBIX IBETOB (KpacHbIC, 3E€JICHBIC
U cuHuE), OJOK MUTaHUSI CBETOAUOAA-OCBETUTEIISI, MyJIbTUMETD.

R;D(]WIR'()P onucaHue pPH/PHHﬂ ﬂRﬂ CBCTOAMO1A y("T‘HHHRTﬂ/IRﬂm’T‘(‘ﬂ Hﬂl’lpﬂTT/IR

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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apyr napyra. Yepe3 OJuH CBETOAMOJI MPOMYCKAETCS TOK OT MCTOYHUKA MUTAHUS.
N3yyaeTcss  siBIeHWE BO3HUKHOBEHHS (OTOTOKA BO BTOPOM  CBETOJMOJIE.
O6napyxuBaercs, 4ro (POTOTOK BO BTOPOM CBETOJMOJIE BO3HUKAET TOJBKO MPHU
OCBEIIIEHUH €r0 CBETOAMOJIOM C JITTMHOM BOJIHBI, MEHBIIIEH WJIM PABHOMW JUIMHE BOJIHBI,
Ha KOTOPYIO PACCUUTAH OCBEIIAEMbI CBETOIUO/I.

Onucanue cxodxcei pabomwvl npakmuxyma. MexIyHapoaHas ONUMIMAAA IO
skcriepuMenTanbHou ¢usuke 2020 r., 3amgaya «Omnromapay [17].

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJIBHOCTH «OCHOBBI ®U3NYECKOI'O SKCITEPUMEHTA
(PU3UKO-MATEMATHYECKHU TPODUIIb)»

JIMYHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo éocnumanus:

TOTOBHOCTb BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOlIeCTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHME B3aWMOJICCTBOBATH C COLMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUHU
C UX QYHKIUSIMU U HAa3HAYCHUEM.

B cghepe nampuomuueckozo socnumanus:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN IpaKJaHCKON MACHTUIHOCTH, ITATPHOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKH.

B cgpepe dyxoeno-npascmeenno2o 6ocnumaHnusi.

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, ITUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTh ~ OIIEHWBaTh  CUTyallMl0 U  TNPUHUMATh  OCO3HAHHBIC
pEILICHUs, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI W IL€HHOCTH,
B TOM UYHCJIE B JEATEIBHOCTA YUYEHOTO;

OCO3HaHME JTUYHOTO BKJIaJ[a B MIOCTPOCHUE YCTOMUMUBOTO OYIyIIErO.

B cghepe sacmemuueckozo eocnumanusi:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYas 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucyero GU3nIecKoil Hayke.

B cghepe mpyoosoco eocnumanusi:

UHTEpPEC K pa3inyHbIM cdepam npodecCUOHATBHON  J1eATeTbHOCTH, B
TOM YHUCJI€ CBS3aHHBIM C (U3MKOM W TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyayiieil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(GU3HKY HA TIPOTSKEHUU BCEH KU3HH.

B cghepe sxonocuueckoeo 6ocnumanus:

c(OpPMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIBTYPhl, OCO3HAaHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUIECKUX TTPOOIIeM;

TUIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMUS LEJIeW YCTOWUYUBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacmnupeHUC OIbITa ACATCIbHOCTU AKOJIOTUUECKOM HarpaBJICHHOCTH Ha OCHOBC

no MG IUHXG $h3HARAH B K31 Ke.
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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
M3y4YeHHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO U MCCIEN0BATEIBCKYIO JESITEIbHOCTh

VH/IMBUIYaJbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJbTATbBI

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIC yUeOHbIe TeHCTBHS:

ba3oBble JJornyeckue 1eicTBUSA:

CaMOCTOSITEJIbHO 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;

BHOCUTbH KOPPEKTUBBI B JICATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
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 00slacTH (DU3HMKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSITEIBHOMY IHOMCKY
METOJIOB pEIIeHUs 3a7ad (PU3UYECKOTO COJCpXKaHUs, NMPUMEHEHHIO Ppa3IUYHbIX
METOJI0B MTO3HAHUS;

BIAJIETh BHJAAMU JEATEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUS, €r0
UHTEpIIpEeTallY, MpPeoO0pa3oBaHUI0O M NPUMEHEHHIO B Pa3IMYHbIX Yy4eOHBIX
CUTYyalUsX, B TOM YUCJIE MPU CO3[JaHUU yU4E€OHBIX MPOEKTOB B 0071aCTH (PUHKHU;

BBISBIISAITh TPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIU3WpOBaTh 3ajady,

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

oV ERERAISH Y 3 AaBBRREAPAMETPBI I KPUTEPUM PEIICHHS;
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aHaAJIM3UPOBATh MOJyYECHHBIE B XO/I€ PEIICHHUS 3a]]a4l PE3yIbTaThl, KPUTUUECKU
OLIGHHBATh UX JJOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh H (HOPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
AESITETFHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OIICHUBATh MMPHUOOPETEHHBIN OTIBIT,

YMETh TEPEHOCUTHh 3HaHUS 1O (u3MKe B NPAKTHUECKYI0 00JacTh
KHU3HEIEATEIILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE TIOJXO/bI M PEIICHNUS;

CTaBUTb Hp06HeMLI " 3a1a9y, JOIIYCKAOIINMEC aJIbTCPHATHBHBIC PCIICHUA.

Pabora ¢ nundopmanmeii:

BJa/IETh HAaBBIKAMM MOJYy4YeHUs UHGOpMAIUU (PU3NYECKOIO COACpPNKAHUS U3
HMCTOYHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IIOMCK, aHaJu3,
CHUCTEMATH3alMI0 M WHTEPIPETAINI0 HHPOPMAIMKA Pa3INYHBIX BHJIOB U (HopM
Mpe/ICTaBJICHMUS,

OIICHUBATh JOCTOBEPHOCTH HH(POpMAITHH;

UCIIOJIB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AIMOHHBIX
3a/1a4 ¢ coOtoJiecHueM TpeOOBaHUN IPrOHOMUKHU, TEXHUKH O0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OTUYECKUX HOPM, HOPM HH(POPMaAIMOHHOM
0€30ITaCHOCTH;

cO37aBaTh TEKCThI (PU3UUECKOTO COJEP>KaHUs B Pa3IMUHbIX (popmMaTax ¢ yueTom
Ha3HauYeHUs WHGOPMAIMKM U 1EJEBON ayJAUTOPUH, BHIOMpAas ONTUMAIBHYIO (OopMy

MMpCACTABIICHUA U BU3YyaJIU3allvuu.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIE NeCTBHUA:

OCYIIECTBIISITH OOIIEHNE BO BHEYPOUHOH NEATEILHOCTH;

pacino3HaBaTh IPECAINTOCBIIIKH KOH(I)HI/IKTHBIX CI/ITyaIII/II\/’I U CMATYaTh KOH(I)J'II/IKTBI;

Pa3BCPHYTO M JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPCHHA C HCIIOJIb30BAHHCM
SI3BIKOBBIX CPCICTB,

IMIOHUMATb W HUCIIOJIb30BATh IMPCHUMYHIICCTBA KOM&HI[HOIZ 151 HHHHBHHY&HBHOﬁ
paboTHI;

BBI6I/IpaTB TEMATUKY U MCTOAbI COBMCCTHLIX ﬂeﬁCTBHI}’I C y4€TOM O6IIII/IX

HHTCPCCOB U BO3MOXKHOCTEH KaXXJ0Io 4iCHa KOJJIICKTHBA,

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO

MYHULIMNAJIbHOE BHO/DKETHOE OBLLEOEPA3OBATEJIbHOE 07.09.26 12:51 CepTudukat 860694586A78DA4A7B19A4EBLD7822E
YUYPEXXAEHME "JIMLIEU N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa (MSK)
HukonaesHa, AVUPEKTOP




MPUHUMATh 11 (3 1% COBMECTHOM JESITEIIBHOCTH, OpTaHU30BBIBAThH
U KOOPJAWHUPOBATH JCHCTBHUSA IO €€ JOCTHIKCHHIO: COCTaBJISITh IIaH JICHCTBUM,
pacmpenensiaTh POJIM C YYETOM MHEHHH YYaCTHHKOB, OOCYXJaTh pPe3yIbTaThl
COBMECTHOM paboThI;

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

mpeaiaraTh HOBBIE TPOCKTHI, OIICHWBATh HJEH C TIO3WIIMH HOBHU3HHI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIIATh TIO3UTHUBHOE 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 (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETTLHO COCTaBJIAThH IJIaH PEIICHHUS PACUETHBIX U KaUeCTBEHHBIX 33124,
IUIAH BBINIOJIHEHUSI MPAKTUYECKOH paboOThl € YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOYTCHUMH;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHSIM;

pacimupsTh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAMOUTECHUH;

JeNiaTh  OCO3HAHHBIM BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh TPUOOPETCHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIIMHI B 00J1aCTH PU3KKH,

MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTYyal[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,
JIOKYMEHT MOAMNWCAH 3NTEKTPOHHON NOANUCHIO
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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 U MPABO APYIHX HA OLIMOKH.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy 10 knacca obyqaronuiicss HayduTCs:

MOHUMAaTh 3HAYCHHE OMUCATEIbHON, CUCTEMATU3UPYIOIIEH, OObSICHUTEILHOU U
NPOTHOCTHYECKOW (yHKUMN (PU3MUEecKO Teopuu — MEXaHHUKH, MOJEKYISIpPHOU
GU3NMKK U TEPMOJUMHAMHUKH, pOJb (Puanyeckod Teopur B (HOPMUPOBAHUU
MpeICTaBICHU 0 (U3NMUECKON KapTUHE MUPA;

pasznuyaTh YCIOBUS MPUMEHHUMOCTH HW3YYEHHBIX Mojened (U3NYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuuath ycJIOBUSL (TpaHMIlbl, OOJACTH) MNPUMEHHMOCTH HW3YyUYECHHBIX
(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,
MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH, MOJEKYJISIPHOM (PU3MKH M TEPMOJMHAMUKH,
ANEKTPOIMHAMUKY;

aHANMM3UPOBAaTh M OOBSACHATh (DU3MUECKHE SBIICHUS, HCIOJB3YsSd OCHOBHBIC
MOJIOKEHUS U (PU3HYECKUE 3aKOHBI;

ONMKCHIBATh (PU3MYECKUE TPOLECCHl M SABJICHUS, HCIONb3YyS HEOOXOIUMBIC
BEJINYUHBI,

OOBSACHATh OCOOCHHOCTH MPOTEKAHUS U3ydaeMbIX (PU3HUUECKUX SBICHHUI;

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

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsT (U3NUECKUX BEJIIMYWH, 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, CcOoOMpaTh  JKCIEPUMEHTAIbHYIO  YCTAaHOBKY, aHaJU3UpOBATh
NOJTyYEHHbBIE PE3YIbTaThl U JI€JaTh BHIBOJ O CTATyCE NMPEATI0KEHHON THIIOTE3bI;

coOoaTh MpaBuiaa 0€30MacCHOr0 TpyAa MpHU MPOBEICHUM HCCIIEIOBAHUN B
pamKax MpaKkTUKyMa u yueOHO-HCCIIeI0BATEIHCKON JESITEIbHOCTHU C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYyI0BAHUS;

peliaTh pacdeTHhIE 3a/1a4Ml C SIBHO 3aJIaHHOW W HESBHO 3aJaHHON (PU3UYEeCKOU
MOJICTIbIO: HAa OCHOBAaHWU aHAJIM3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (U3HUECKOU
MOJIENIM, OTBEYaoIle TpeOOBaHMUSIM 3aJadyM, MPUMEHATb (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTyJaThl (PU3MYECKUX TEOPUM TNpU  HCIOJIB30BAHUU
MaTeMaTUYECKUX METOJIOB pEIICHMs 3ajJad, MPOBOJWUTH pacueThl Ha OCHOBAHUU
MMEIOIIUXCS JIaHHBIX, AHAJU3UPOBATh pe3ylbTaTbl M KOPPEKTUPOBATH METObI
peIlIeHUs C YIETOM MOJIYyYEHHBIX Pe3yIbTaToB;

pelaTh Ka4eCTBEHHbIE 3a/1adyM, TpeOyrolrue MpUMEHEHUsT 3HAHUN M3 pa3HbIX
paszienoB Kypca (U3MKH, a TakKe HHTErpaldud 3HAHWM U3 JPYruxX MpeMETOB
€CTECTBEHHO-HAYYHOTO LMKJIA: BBICTPAUBATh JIOTHYECKYIO LIETIOUKY PACCYKICHHUH C
OTMOPOi Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

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

aHAIM3UPOBATh M OIICHUBATH MOCIEJCTBUS OBITOBOM M IMPOU3BOJACTBEHHOM
AESITENFHOCTA YENIOBEKa, CBS3aHHOM ¢ (DU3MYECKMMH MpOLEccaMH, C TO3ULIUN
HKOJIOTHYECKOM 0e30IacHOCTH, NpeICTaBICHUNA 0 parroHaTbHOM
IPUPOJIONIOIB30BAaHUH, @ TAKXKE Pa3yMHOM MCIIOIb30BAaHUM JOCTHKEHUM HAyKH U
TEXHOJIOTHH [T JATBHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

MPUMEHATh Ppa3IMYHbIE CMOCOObl paboThl ¢ uHbOpManmeil (GuandecKoro
COJICpKaHUsl C UCIOJIBb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, TPH
TOM HCIIOJNB30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJOTHUHU IS TOWCKa,
nepepaboTKu W TPEAbABICHHUS Y4eOHONW H HAy4HO-TIOMYJSIpHOM WHGOpMAIUH,
CTPYKTYPUPOBaHUS M HMHTEpIpEeTalnd HH()OpPMAINH, TOJYYEHHOW W3 Pa3TUYHBIX
MCTOYHUKOB, KpUTHUYECKU aHAIU3UPOBATH MOJTydaeMyto HH(HOPMAIIUIO U OIICHUBATH €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS 3HAHUM, TaK U HAa OCHOBE aHAIW3a
MCTOYHUKA MHPOPMALINH;

NPOSBIISAT OPraHU3aLMOHHBIE M MO3HABaTeNbHbIE YMEHHUS CaMOCTOSITEIBHOTO
NpUOOpPETEHUS] HOBBIX 3HAHWW B TPOIECCE BBIMOJHEHUS MPOEKTHBIX M y4eOHO-

HCCICOOBATCIIHCKHUX pa60T;

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOAMMUCHIO
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paboTaTh B IpyNIe C UCIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH;
MPOSBISATE MOTHBAIMIO K Oyaymeid mnpodeccCHoHaNbHON e TEIbHOCTH

IO CIEIUATBHOCTSAM (PU3UKO-TEXHUYECKOTO MPODUIISL.

K konity 11 knacca oGy4daroniuiicss HQy4uTCS:

IMOHUMATh POJIb (DM3UKH B YKOHOMHUYECKOM, TEXHOJOTHYECKOH, COIMAIIBHOMN H
ATUYECKON cdepax AeSITeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOMN
HAyYHOM KapTUHE MHUpA, 3HAUYCHUE ONUCATEIBHOW, CHUCTEMATU3UPYIOIIEH,
OOBSICHUTEITLHOM ¥ TMPOTHOCTUYECKON (YHKIUN (U3UYECKOW TEOpHH, POJIb
(dbuznyeckoi Teopur B GOpPMUPOBAHUY MPEJCTABICHUHN 0 (U3MUECKON KapTHHE MHUPa,
MECTO (PU3NYECKONW KapTUHBI MHpa B OOMEM pSIAy COBPEMEHHBIX E€CTECTBEHHO-
HAyYHBIX MPEJCTaBICHUN O MPUPO/IE;

pa3inyath YCIOBUS MPUMEHUMOCTH HW3YYEHHBIX Mojeleld (PU3HUECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuuath ycJIOBHS (TpaHUIbl, OO0JacTH) NPUMEHUMOCTH U3YUYEHHBIX
(Gu3HYeCcKNX 3aKOHOB, TOHMMATh BCEOOMMN XapakTep (yHIAMEHTAIBHBIX 3aKOHOB
¥ OTPAaHUYEHHOCTh MCIIO0JIb30BaHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHITH AJIEKTPOMArHUTHBIE, KBAHTOBBIE MPOLECCHl U
SABJICHUSI, HCHOJIb3ysl OCHOBHBIE IIOJOKEHHUSI U 3aKOHbl JJIEKTPOJUHAMUKH U
KBaHTOBOM (DU3UKU;

OTHCHIBATH N3YUCHHBIC (DU3UUECKUE MPOIIECCHI U SIBJICHUSI,

OOBSACHATH 0COOCHHOCTH MPOTEKAHUS U3YUEHHBIX (PU3UUYECKUX SBJICHUM;

MPOBOJIUTH UCCJIeI0BaHUE 3aBUCUMOCTEHN buznYeCKux BEJINYUH
C HCIOJIb30BAHUEM MPSMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buUKCUpOBaTh PE3ybTAThl MOTYUYCHHOW 3aBUCHUMOCTH (PU3UUECKUX BEJIMYUH B BUJE
rpauKoB ¢ y4eToM aOCOJIOTHBIX MOTPENTHOCTEH HM3MEPEHHH, NenaTh BBIBOJBI MO
pe3ysbTaTaM HCCIIeIOBaHUS;

MIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEJIIMUUH, TIPU STOM BBIOUPATH
ONTUMAJILHBIA METOJ M3MEPEHHs, OIICHUBATh aOCOJIOTHBIE U OTHOCHUTEIbHBIC
MOTPEIIHOCTU NMPSAMBIX U KOCBEHHBIX U3MEPECHUIA;

MIPOBOJIMTH ONBITHI MO TMPOBEPKE MPEITI0KEHHON THUIIOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, CcOOMpaTh  OAKCIEPUMEHTAJIbHYI)  YCTAaHOBKY, aHAJIM3UPOBATh

MOJYUYCHHBIC PC3YJIbTAThI 1 1CJIaTh BBIBO/] O CTATYCC HpeI[J'IO)KeHHOI‘/II T'HITIOTE3bI,
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coOoaTh MpaBuiaa 0E€30MacCHOr0 TpyAa MpHU MPOBEICHUM HCCIIEIOBAHUHN B
pamKax MpaKkTUKyMa u y4eOHO-HCCIIeI0BATENHCKOM JESITENILHOCTHU C
UCII0JIb30BAaHUEM M3MEPUTEIIBHBIX YCTPONCTB U 1a00OpPaTOPHOro 000PYAOBAHMS;

peraTh pacyeTHBIC 3a7a4M C SBHO 3aJaHHON M HESBHO 3a/IaHHOW (PU3MUECKOI
MOJIEJIBIO;

peliatb KaueCTBEHHbIC 3aJlauM, TPEOYIoIUe MPUMEHEHUs 3HAHUM U3 pa3HbIX
paszienoB Kypca (U3MKH, a Tak)Ke HHTErpallii 3HAHWK W3 JPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO IIENOYKY PACCYXACHUM ¢
OIOpPOM Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS,;

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

aHaJIM3UpPOBaTh W OLIEHWBATH IMOCJEACTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
JESTEIbHOCTA YeJIOBEKa, CBSA3aHHOW € (PU3MYECKUMH MpolleccaMu, C MO3ULUN
HKOJIOTUYECKOM 0e30MmacHOCTH, npeICTaBICHUN 0 panroHaIbHOM
PUPOOIIOIb30BaHUN, A TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUN HAyKU H
TEXHOJIOTUM JUIsl TaJbHENIIEro pa3BUTHS YEJI0BEUECKOro O0IIeCTBa;

MPUMEHSTh Pa3IMYHbIE CIMOCOObI paboThl ¢ wuHboOpManueil (GuandeckKoro
COJIEp>KaHMs C HUCIOIb30BAHUEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJOTUH, pU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HWH(MOPMAIIMOHHbIE TEXHOJOTHUU ISl TIOHCKA,
nepepabOTKM M NPEeAbABICHHUS Y4eOHOM M Hay4dyHO-TIOMYJSpHOM WH(pOpMaIuH,
CTPYKTYPUPOBAaHUS U HMHTEpIpPETAlMd HHPOpPMALUM, MOJYYECHHOW U3 Pa3IHUYHBIX
MCTOYHUKOB, KpUTHUECKU aHAJTM3UPOBATH MOJTy4aeMyt0 HH(OPMAIUIO U OLICHUBATH €€
JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOUIMXCS 3HaHWM, TaK M HAa OCHOBE aHalu3a
MCTOYHUKA NHPOPMAIINH;

MPOSIBIISITH OPraHU3ALMOHHBIE U IMO3HABATEIIbHBIE YMEHUS CaMOCTOSITEIBHOIO
NpUOOPETeHUs] HOBBIX 3HAHMM B MPOLECCE BBINOJHEHUS TMPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX padoT;

paboTaTh B rpyNIe C UCIIOJHEHUEM Pa3IMYHBIX COLIMAIBHBIX POJIEH;

MPOSBIISATE MOTHBAIMIO K Oyaymeid mnpodeccCHoHaNbHON e TEIbHOCTH

M0 CIIEMATBHOCTAM (PU3UKO-TEXHUUIECKOTO MPOPUIIAL.
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TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
N HaunmenoBanue
) pa3/esioB U TeM
/11

y4eOHOro IIpemMeTa
Pa3gen 1. Mexanunka
1.1 TIlorpemHoctu
B OKCIICPUMEHTE

(nexuus)

KomuuectBo

qacCcoB

[IporpamMmmHOE conepxanue

DKCIEPUMEHT U TEOPHs B IIPOIIECcce
no3HaHus npupojsl. Habmogenue
¥ DKCTIEPUMEHT B (PU3UKE.
Crnioco6b1 u3Mepenus puandeckux
BEJIMYMH (aHAJIOTOBbIE U IIU(POBBIE
U3MEpUTEIbHBIE PUOOPHI,
KOMITBIOTEPHBIE TaTYNKOBBIE
CUCTEMBI).

[TorpemnocTn n3mMepeHnit
busznueckux BenuyuH (a0COMIOTHAS
1 OTHOCHUTEIIbHAS).

I'mnore3a. ®u3nyecKuii 3aK0H,

I'paHUObI €TO IPUMCHUMOCTHU

XapaKTepI/ICTI/IKa JACATCIIBHOCTHU

o0yyJarommxcs

Onepuposams noOHAMUAMU:
HaOJI0ICHIE, SKCTIEPUMEHT, TUTIOTE3a,
Teopus, puU3NUYecKas BEIMINHA,
bu3nyecKuil 3aK0H, H3MEPUTEITHHBIN
pudop, U3MEPEHUE, PE3YNIbTAT
MU3MEPCHHSI, [IeHA JCTICHUS IIIKAITbI
npudopa, MOrPEeuTHOCTh U3MEPEHHUS.
IIpusooums npumepwvl HaOIIOACHUS,
HKCIIEPUMEHTA, TUTIOTE3bI, TEOPHH,
(bU3HYEeCKUX BETUYUH, PU3MUECKHUX
3aKOHOB, U3MEPUTENBHBIX TPHOOPOB.
Onpeoensamp 1eHy JEIEHUS Kbl
npuodopa, abCONIOTHYIO MOTPELIHOCTb
IPSIMOTO U3MEPEHUSL.

10 FPUNTIN
JRAUrrt

[JOKYMEHT MOANWCAH 3NEKTPOHHOWM NOAMMUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YUYPEXXAEHMUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
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1.2

OueHka norpenHocTen
MPSIMBIX U KOCBEHHBIX
U3MEPEHUI
(camocTosiTeIbHAS

pabora)

2 OnpenesneHue NorpenHocTei

MPSMBIX U3MEPEHHM 110 33TAHHBIM
pe3yabpTaTamMm U3MEpPEHUI.
[Ipremsl OLIEHKM OTPENTHOCTEN

KOCBCHHBIX I/ISMGPGHI/Iﬁ

OTHOCHUTEJIbHON MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHMs], ITPaBUIIa
OKpYTJIEHUS a0COTIOTHBIX
[IOrPELIHOCTEN, BBIPAXKEHUE
OTHOCHUTEJIBHBIX MMOIPEIIHOCTEN

B IIPOLIEHTaX

Onepupogams NOHAMUAMU.
abCOIIOTHAS TOTPEUTHOCTH U3MEPEHUS,
OTHOCHTEJIbHAS MTOTPEIIHOCTD
U3MEPEHMUS.

IIpusooums npumepsl IPSIMBIX

Y KOCBEHHBIX U3MEPECHUM.
Onpeodensimo NOTPEIIHOCTH IPSIMBbIX
U3MEPEHUM.

Hcnonvzoeams METO TPAHULL

JUTSL OLIEHKHU a0COJIFOTHOM MOTPEIIHOCTH
OPSIMOTO U3MEPEHUS, IIPABUIIA
OKpYTJIEHHUS a0COTIOTHBIX
NOTpeIHOCTeN, GOPMYIIBI ISl OLEHKU
OTHOCHUTEJIbHON MOTPENTHOCTH
KOCBEHHOT'O U3MEPEHU.

Ymemwb oxpyrnsaTh a0CONMIOTHBIC

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

Pewamyo 3a1aum Ha OLIEHKY

OTHOCHUTCJIBbHBIX HOI"pCH.IHOCTCﬁ

1.3.1 VYcpennenne 1 [TpubopHBIE MOTPEITHOCTH, Onepuposamsb NOHAMUAMU.
n3Mepenuit. CnydaitHas CIIydaifHbIe M CHCTEMaTHIECKHUE npuOOpHas MOTPEIIHOCTD, CITyJaitHas
MOTPENTHOCTD TIOTPETITHOCTH MOTPENTHOCTh, CHCTEMaTHYECKas
(TIpakTUKyM) MIOTPEITHOCTh, CpeTHEE 3HAUYCHNE.

Tlpusooums npumepvl npruOOPHOIA,
CIIy4YalHOM Y CUCTEMATUYECKOU
ITOIPEIIHOCTH.

Onpedensims SKCIEPUMEHTAILHO HA00D
3HaYeHUM (HU3NUECKON BETUUMHBI

IIPU IPOBEAECHUN HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams HOpMYIIBI 1151 CPETHETO
apuU(PMETHIECKOr0 HECKOJIBKUX YHCET,
U151 OLIEHKU a0COJIIOTHOM MOTPEUTHOCTH
3Ha4YeHUs (PU3NUECKON BEITUYUHBI,
OLICHEHHOI'0 KaK CpeliHee

apudmMeTruecKoe Habopa ee 3HaYCHUH.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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Oyenusams 3HaUCHHE U3MEPSEMOI
(U3UYECKON BETUYUHBI KaK CpeHEe
apupmMeTruecKoe Habopa ee 3HAUCHUH,
MOJIYYEHHBIX TIPU NPOBEACHUU
HECKOJIbKUX HE3aBUCUMBIX U3MEPECHUH,
a0COIOTHYIO U OTHOCUTEIIHLHYIO
MOTPEIIHOCTh 3HAYECHUS 3TON
(hU3UYCCKON BEIIMUMHBI.
Yemanasnusams 63aumocesssu

MEXK/1y OLIEHKON 3HaueHUs (PU3NIeCKOn
BEJIMYMHBI, OTPEIEISIEMOM

10 pe3yJibTaTaM HECKOJIbKUX
HE3aBUCUMBIX U3MEPEHUI, U CPETHUM

apu(METHICCKUM HECKOJIBKHUX YHCEIT

1.3.2 Kunematnyeckue 1 [lepemernienue, CKOPOCTh Onepuposams NOHAMUAMU:
WU3MEPCHUS TaTbHOCTH ¥ yCKOpEHHE MaTepUaIbHON TOUKH, CKOPOCTbh, yCKOpEHHUE, CBOOOIHOE
ToJIeTa, pacueT UX MPOCKIIMH HA OCH CUCTEMBI najieHue, NalbHOCTh TOJIeTa,
HaYaJIbHOU CKOPOCTH koopauHaT. CloKeHue a0COJTFOTHAS MOTPEITHOCTh U3MEPEHUS,
(TpakTUKyM) TIEPEMEIICHHUI U CII0KCHHE OTHOCHTEJIbHAS TIOTPEITHOCTh
CKopocrel. JIBrxenue rena, U3MEpEHUS.
OpOITIICHHOTO IO YTJI0M IIpusooums npumepst CBOOOTHOTO
K TOPU30HTY. 3aBHCUMOCTD naJCHUS TN IIPH Pa3THYHBIX
[IOKYMEHT MOZAMUCAH 3JIEKTPOHHOW MOANMCHIO
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KOOPJAUHAT, CKOPOCTH U YCKOPEHUSI  3HAYEHUSAX HAYaJIbHOM CKOPOCTH,

MaTepUaJbHON TOYKH OT BpEMEHH  IPHU PAa3HBIX YIIIaX MEXAY HA4aJlbHOU
CKOPOCTBIO M TOPU3OHTOM.
Hcnonvzoeams pyleTky,
KHHEMaTuueckue opMyJibl,
OMUCHIBAIONINE JBUKECHHE TENA,
OpOIIEHHOIO MO/ YIJIOM K TOPU30HTY.
Dopmynuposamsb THIIOTE3Y O XapaAKTEPE
3aBUCUMOCTH JJAJTbHOCTH IOJIETA TENa,
OpOIIEHHOT'O TOPU30HTAILHO,
OT €ro Ha4aJIbHOM CKOPOCTH.
Hccrnedosamb 3aBUCUMOCTD JAIBHOCTU
noJiera Tesa, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYAJIbHOU
CKOPOCTHU U UHMEPNPemuposams
MOJTyYEHHBIE PE3YIbTATHI.
Pewamw 3anauy Ha onpezeneHue
10 IKCTIEPUMEHTAIBHBIM JIAHHBIM
Ha4yaJIbHOM CKOPOCTH TeJIa,
OpOIIEHHOTO TOPU3OHTAIBHO.
Onpedensims aOCOMOTHYIO

N OTHOCHUTCIIbHYIO IOI'PCIIHOCTD

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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HA4YaJIbHOM CKOPOCTH TEJNA,

OpOIIEHHOTO TOPU3OHTAIIHLHO

1.4  Tlpocteiimme 2 MeTobl M IPUEMBI TTPOBEICHUS Onepupogams NOHAMUAMU.
IrCOMETPUYECKHE OPSIMBIX M KOCBEHHBIX H3MEPEHMI  a0COJIIOTHAS MOTPEIIHOCTh U3MEPEHMS,
U3MEpEHUs rCOMETPUYCCKUX BETUYHMH (JITMHA,  OTHOCHUTENIbHAS MOTPEIIHOCTh
(camocTosiTeIbHAS yTOJI, TIOMIAh, 00HEM) HM3MEpEHUs.
pabora) 3Hamob METOJTBI ¥ TIPUEMBI IIPOBEICHUS

MPSMBIX U3MEPEHUH T€OMETPHICCKUX
BEJIMYHH.

Ipumensmo Gopmymsl

JUTSE OTIPEICIICHHST AOCOTIOTHBIX

1 OLIEHKH OTHOCHUTEJIHLHBIX
MTOrPELTHOCTEM.

Pewams 3anaqy Ha onpeneneHme
iomaau Gurypsl u oobemMa Teaa

10 IKCIIEPUMEHTATHHO U3MEPEHHBIM
3HAYCHUSIM JIJTUH.

Onpedensimeb 3HaYEHUS OTHOCUTEITLHBIX

IIOrPEIHOCTEN B IPOLIEHTAaX

1.5 TI'paduxu 2 I'paduueckoe npeacTaBieHue Onepuposams nonamusamu: rpapuk
DKCIIEPUMEHTAIbHBIX 3aBUCUMOCTEN (PU3UUECKHUX 3aBUCUMOCTH OJTHOM (hU3UIECKOM
3aBUCUMOCTEM. BEJIMYMH JIPYT OT Apyra. JInHelHass  BEJIMYUHBI OT APYrOM, TUHENHAs

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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I'paduueckas 3aBUCHMOCTD. Y TJIOBOMN 3aBUCUMOCTb, YIIIOBOM KO3(pPUIIMEHT
00paboTKa TaHHBIX K02(PUIMEHT B CBOOOHOE M CBOOOJIHOE cilaraeMoe JIMHEHHOHN
(;mextms) claraeMoe JIMHEWHOH 3aBUCUMOCTH = 3aBUCHMOCTH, allIPOKCUMAIIHS,
WHTEPIOJISINS, SKCTPATIOJISIIHS.
3Hame ipaBUIIa MOCTPOCHUS TPaPUKOB
3aBUCUMOCTEH (PU3NUECKUX BEITUIHH
ApPYT OT Apyra.
Cmpoums TpapuKH THHSHHBIX
3aBUCUMOCTEH (U3HUCCKUX BEITMUNH
ApYT OT ApyTra.
IIpumensame ipaBuiIa MOCTPOCHMUS
rpaduKOB 3aBUCUMOCTEHN (PU3UIECKUX
BEJIMYMH JIPYT OT Jpyra.
IIpusooums npumeps anpOKCUMAIUH,
UHTEPIOJISAIUN, IKCTPATIOJISLIUH.
Ymemos ipoBOIUTH IpOLIEYPBI
anmpoKCUMAaIUHU, UHTEPIIOJISIIH,
AKCTPATIOJISIHH.
Onpeodensams 3HAUEHUS YTIIOBOTO
Kod(pduiiuerTa u CBOOOTHOTO
cllaraéMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATh UX a0COJIFOTHBIC

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCUMOCTCH:
JTUHeapu3aIys,

IIOACUCT IIomaan

2 I'padprueckoe npeacraBneHue

3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH APYT OT Apyra.
Hemuuerinas 3aBUCUMOCTD

U €€ JIMHeapu3alysl

ITOIPEITHOCTH.
Yemanasnusame 63aumocssnsu mexny
MAaTEMaTUYECKUM MMOHITUEM «JIMHENHAS
GYHKIUS» ¥ JIMHEWHON 3aBUCUMOCTBIO
(hU3MYECKUX BEJIMYMH JAPYT OT JApyra.
Hccrnedosamv u unmepnpemuposams
rpaduKy JIMHEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEJTUYHH JIPYT OT JAPYTa.
Pewamys 3anaun Ha TOCTPOEHHE
JUHEHHBIX TPAPUKOB 3aBUCUMOCTEH
(U3MYECKUX BEJIMYUH APYT OT ApyTra
0 33JIaHHBIM HabopaMm
AKCHEPUMEHTAJIBHBIX JAHHBIX,
OMPENEIATH [0 MOCTPOCHHOMY I'paPuKy
yri0Boi KOd(pPUIIUEHT 1 CBOOOIHOE
claraeMoe, OLIeHUBAaTh UX a0COJIFOTHbBIE
Y OTHOCUTEJIbHBIE TOTPEUTHOCTH
Onepuposams nousimusamu. Tpapux
3aBUCHUMOCTH OJTHOM (DU3NUECKOM
BEJIMYMHBI OT IPYIroi, HEJTUHEHas
3aBUCUMOCTbD, JINHEAPU3ALIHS

HEJIMHEHHOM 3aBUCUMOCTH, IJI0IIadb

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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o rpadukom, o1 TpaikoM 3aBUCUMOCTH,

MMOCTPOCHUE KacarelbHasl K rpaduKy 3aBUCUMOCTH
KacaTeJIbHBIX B JaHHOU TOYKE.
K rpaduky (JIeKIus) 3Hamb TipaBUIIa MOCTPOCHHUS TPa(UKOB

3aBUCUMOCTEN (PU3UYECKUX BEIIMUUH
JPYT OT Apyra, GU3UIECKUN CMBICI
TJIOIIA N TIOJ] TPaprKOM 3aBUCUMOCTH
Y KacaTeJIbHOU K TpauKy 3aBUCUMOCTH
B JIJAaHHOU TOYKE.

Cmpoums UCXOTHBIC

U JIMHEapu30BaHHBIC Tpaduku
3aBUCHMOCTEH (PU3HYCCKUX BEIIMUHUH
JPYT OT JApyTa, KacaTeabHYIO K rpaduKy
HEJIMHEHMHOW 3aBUCUMOCTH B JaHHOM
TOYKE.

Ilpumensams nipaBUIia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NIECKHUX
BEJIMYUH JIPYT OT JApyra.

Onpeoensams 3HAUCHUS TUTOIIATN

noj rparkoM 3aBUCUMOCTH

U YIJIOBOTO KO3 duUlIeHTa

KacaTeJlbHOU K rpaduKy HETMHEWHON

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 07.09.26 12:51 CepTudukaT 860694586A78DA4A7B19A4ERGED7822E
YYPEXXAEHMUE "JINLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP




1.7

N3mepenne
3aBUCUMOCTH

KOOPAWHATHI TPAHUIIBI

2 PaBHOMEpHOE 1 HEpaBHOMEPHOE

MPSIMOJINHEWHOE JIBUKEHHUE.

Koopaunara, BpeMsi, CKOPOCTb

3aBUCUMOCTH B JAHHOM TOYKE,
OIICHUBATh UX a0COJIFOTHBIC
MOTPEITHOCTH.

Yemanasnuseams 63aumocesssu

MEX Iy MAaTeMaTHYCCKUM TTOHITHEM
«(QYHKITUS» ¥ 3aBUCUMOCTBIO
(bu3NYECKUX BETUYHH JPYT OT JIpyTa.
Hccrnedosamv u unmepnpemuposams
rpaduKy HETMHEHHBIX 3aBUCUMOCTEN
(U3UYEeCKUX BEIMYUH JAPYT OT APYTa.
Pewams 3anaun Ha TOCTpOEHUE
JTUHEAPU30BaHHBIX TPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH
APYT OT ApyTa Mo 3aJaHHbIM Habopam
AKCIIEPUMEHTAIBHBIX JaHHBIX,
OTIPEAETISTH 10 TOCTPOCHHOMY IpaPUKy
yri0Boi KOd(pPHUIIUEHT 1 CBOOOIHOE
cllaraemMoe, OLlEHUBATh UX a0COTIOTHBIE
Y OTHOCHUTEJbHBIE MOTPEITHOCTH
Onepuposams nousimusamu. Tpapux
3aBUCHMOCTH OJHOM (HU3NUSCKOM

BEJIMYMHBI OT APYTOM, HEJIMHENHAs

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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001aCTH HAMOKaHHS 3aBUCUMOCTD, JIMHCApU3alus

OT BPEMEHU. HEJIMHEMHOW 3aBUCUMOCTH.
JInneapuzanus Cmpoumsb TuHEeapU30BaHHbIN rpapuk
3aBUCHUMOCTH 3aBHUCUMOCTH (PU3NMUECKUX BEIUUUH
(IpaKTUKyM) IpYT OT Apyra.

IIpumenams paBUia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JIPYT OT JApyTa.

Onpedensimsb 3HAYEHUSI YTIIOBOTO
Kod(pdurrerTa u CBOOOIHOTO
ciaraemMoro rpaduka JMHEHHON
3aBUCUMOCTH, OLICHUBATh

UX a0COJIIOTHBIE MOTPEUTHOCTH.
Hccrnedosamv u unmepnpemuposams
HEJMHEHHYIO 3aBUCUMOCTb KOOPIMHATHI
rpaHUIbl 00JACTH HAMOKaHUs OyMaru
OT BPEMEHH.

Hcnonvzosams CEKyHIOMED U PYIETKY

1.8  Uzyuenwue ynpyroro 2 Cuna. 3mepenue cuisl Onepuposams noHAmMuAMU: CANA,
rucTepesuca JTUHAMOMETPOM. YTIpyrue nedopmMaliusi, ynpyrui ructepesuc.
(TIpaKkTUKYM) ¥ YaCTHYHO ympyrue nedpopmanuu.  Yuems GopmyaupoBaTh 3aKoH 'yKa,

Cuia ynpyroctu. 3akoH ['yka. coOMpaTh IKCIEPUMEHTAIBHYIO
[IOKYMEHT MOZAMUCAH 3JIEKTPOHHOW MOANMCHIO
MYHULUUMNAJIbHOE BIQA)KETHOE OBLLIEOBPA30BATEJIbHOE 07.09.26 12:51 CepTudukaT 860694586A78DA4A7B19A4ER4ED7822E

YYPEXXAEHME "JINLIEV N24 "MHOIrONPO®WUJIbHbINA", MnatoHosa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP




OTtkoHeHus oT 3akoHa ['yka. YCTaHOBKY.

I'uctepesuc. Pabota cuiib Dopmynruposams TANOTE3Y O XaPAKTEPE
Ha MaJIOM U Ha KOHEYHOM 3aBUCUMOCTH JUIMHBI 0OBEKTA OT
nepemMenienuu. ['padpuueckoe BEJIMYMHBI TPUIIOKEHHON K HEMY CHUJIBI.
npecTaBieHrne paboThl CUIIbI Cmpoums HeTUHENHBIN rpaduk

3aBUCUMOCTH (PU3NYECKUX BETUIHH
ApPYT OT Apyra.

IIpumensame npaBuUiia TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIUYHH JIPYT OT JIpyTa.

HUccneoosamv u unmepnpemuposams
HEJTMHEHHYIO0 3aBUCUMOCTD JUTHHBI
00BbEeKTa OT BEJTUYMHBI TPUITOKEHHON

K HEMY CHJTBI.

Onpeodensams yroyi HaKJIOHA
KacaTelbHOU K rpaduKy HeIMHEHHOM
3aBUCUMOCTH B JAHHOW TOYKE, TUIOLIA/h
o1 rpa)KOM, OIEHUBATh A0COTIOTHBIE
Y OTHOCHUTEJIbHBIE MOTPEITHOCTH ITUX
BEJTUYMH.

Hcnonvzosams CEKyHIIOMED

Y TUHAMOMETP.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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1.9

Haxoxnenue maccsl
JIMHENKU U LIIIpULa
C IIOMOILBIO
YPaBHOBELIMBAHUS

phruara (IpakTUKyM)

2 AOCOIIOTHO TBEPOE TEIIO.

BpamarensHoe nsuxeHue
TBEPAOTO Tea. MOMEHT CHIIBI
OTHOCHUTEIIBHO OCH BpAILCHUS.
IInedo cunbl. CnosxkeHue cui,
MPUIIOKEHHBIX K TBEPAOMY TEITY.
LlenTp TsKxECTH TEMa. Y CIIOBUSA

paBHOBECHS TBEPIOTO Tea. Peruar

Yemanaenueams e3aumocensu

MEX]ly onpeJielieHneM (pU3NYECKOi
BEJIMUMHBI «MEXaHUYecKasi paboTay

Y T€OMETPUYECKUM MTOHATHEM
«IIIOMAAb MO TPAPUKOM 3aBUCHMOCTH
BEJIMYMHBI CUJIbI OT BEJTMYMHBI
nedhopmarmn

Onepupogamb NOHAMUAMU: MOMEHT
CHJIBI OTHOCUTEIILHO OCH BpaIlleHUs,
IUIEYO CUJIBL, IEHTP TSHKECTH Tea,
phIvar.

Ymems popmynrpoBaTh IpaBUiIo
MOMEHTOB, YCIOBHS PaBHOBECHS
a0COJIOTHO TBEPJIOTO TeJa, CKJIAJIbIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPAOMY TENYy,
coOHpaTh SIKCIEPUMEHTATIHHYIO
YCTaHOBKY.

IIpusooums npuMepbl MPUMEHEHUS
pBIYaroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJMHATHI TOUKU

OIOPBI YPaBHOBEIIECHHOT'O pbl4ara
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OT BEJTMYUHBI CUJIBI, TPUIIOKEHHOM

K €ro KOHILY.

Cmpoums TMHENHBIN rpaduk
3aBUCUMOCTH (PU3HUECKUX BEJIMUUH
ApPYT OT Apyra.

IIpumensame ipaBuiIa MOCTPOCHHUS
rpaduKOB 3aBUCUMOCTEHN (HU3UIECKUX
BEJIMYMH JIPYT OT JApyra.
Hccrnedosamv u unmepnpemuposams
3aBHCHMOCTH KOOPJAWHATHI TOUKH
OTIOPBI YPABHOBEIICHHOTO phIuara

OT BEJIMYUHBI CUJTBI, TPUIIOKEHHOM

K €ro KOHITY.

Onpeodenams 10 rpauKy TUHEHHON
3aBUCUMOCTH 3HAYEHHS YTIIOBOTO
Kod(pduiiuerTa u cBOOOIHOTO
CJIaraeMoro, OlleHUBaTh aOCOJTIOTHHIE
¥ OTHOCHUTEJIbHBIE MOTPEIIHOCTH ITHX
BEJTMYMH.

Hcnonvzosams nUHENKY, a TaKxKe
HITPUIL C ACTCHUSIMHE TSI H3MEPEHUS

o0beMa.
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1.10 H3smepenue
koa(dunrenta
YHEPTreTUYECKUX TIOTEPh
IPY OTCKOKE MIapuKa
OT MOBEPXHOCTH

(TIpakTUKYM)

2 NmMnynbe cuitbl 1 N3MEHEHHE

Onepupoeamb NoHAMUAMU. UMITYJIBC
HMITYJIbCa TClIa. 3aKoH COXpaHCHHUA | CHJIbI, UMITYJIBC TCJIA, KHHCTHUYCCKAsA

uMITyJibca. KuHETHYEeCKast JHEPTHUST  SHEPIUs MaTepUAIbHOU TOUKH,

MaTepuaibHOU TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTrUM MaTEPUATBHON TOUKHU.
IloTeHnmanbHbIC

Y HEOTEHUUAJIbHBIE CUJIBI.
[ToreHumanbHast SHEPruUs.
[TorennumanbHas sHEprus Tena
B OJIHOPOJTHOM I'PaBUTAILMOHHOM
nosie. CBsi3b pabOTHI
HENOTEHIMAIBHBIX CUII

C U3MECHEHUEM MEXAHUYECKOU
SHEPIrUU CUCTEMBI TEJ. 3AKOH
COXPaHEHUSI MEXAHUYECKOU
SHEpPruu. YIPyrue u Heynpyrue
CTOJIKHOBEHHUsI. BHyTpeHHSA

OQHCPIruA TCiia

MOTEHIMAJIbHBIE U HENIOTEHIIMAJIbHBIE
CWJIbl, TOTEHIIMAJIbHAS YHEPT U

(B T.4. T€na B OJTHOPOTHOM
IPaBUTALIMOHHOM I10JIE), YIPYTHE

Y HEYNIPYTHE CTOJIKHOBEHUSI.

Ymemwv popmynupoBaTh 3aKOH
COXpaHEHUs UMITYJIbCa U TEOPEMY

00 U3MEHEHUU KHHETUYECKON SHEPTUH
MaTepHaIbHON TOYKH, 1aBaTh
OIpEJEIICHUE MOTEHINAIBHBIX

Y HEMOTEHIMAJIbHBIX CHUIL
(bopMyIMpOBaTh 3aKOH COXPAHECHHUS
MEXaHUYECKON DHEPIUH.

IIpusodums npumepwvl caydaes,

KOI'/Ia UMITYJIbC TeJIa COXPaHAETCS
WJIM HE COXPAHSETCs, KOTIa
MEXaHU4€eCKasi SHEPTUus CUCTEMBbI
COXpaHsSETCs WJIK HE COXPaHSETCs,

YOPYTUX U HEYIIPYTUX CTOJIKHOBEHUM.
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Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapHKa
MOCJIC COYJIAPEHUS C TIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBHICOTHI
copoca.

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

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

Hccredosamv u unmepnpemuposams
3aBUCUMOCTb BBICOTHI OTCKOKA IIapUKa
MOCJIC COYJIAPEHUS C TIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyJIeTKY.

Pewams 3agauu 06 aGCOTIOTHO
yIPYTUX U a0COTIOTHO HEYPYTHX
COyIapeHUsIX

Uroro no pazgeny 20
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Pa3nen 2. MoJiexysipHasi pusznka ¥ TepMOIMHAMHKA

2.1. Onpenenenue 2 KonudecTBo TemmoThl. Onepuposams noHAMUAMU. KOIINIECTBO
TEIIOEMKOCTH TemoemkocTs Tena. Y neiapHast TEIUIOTHI, TETTIOEMKOCTh TeJa, yIeabHasl
TBEPAOTO Tela U MOJISIpHASI TETIOEMKOCTH ¥ MOJIIpHAs TETJIOEMKOCTH BEIIECTBA,
(TIpaKTHKyM) BEIICCTBA. Y PaBHEHHUE TCIJIOBOTO  TEIJIOBOE PABHOBECHE.

Oananca. TermioBoe paBHOBECHE Ymems hopmynupoBaTh ypaBHEHHE

TEIJIOBOTo OajaHca, coOupaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepol Ten,
001aTaI0NINX OJJMHAKOBOM
TEIJIOEMKOCTBIO, HO Pa3IuIHOU
YACTBEHON TETUIOEMKOCTHIO.
Ilpumensams ypaBHEHHE TEIIJIOBOTO
OanaHca JuIs ONMCaHus Mporiecca
TEIIO00MEHA TBEPOTro Tejla ¢ BOAOK.
Hccneoosams TennooOMeH

MEX Ty TBEPIBIM TEIOM U KHIKOCTSIMH
U UHMepnNpemupo8ams pe3yabTaThl
9THUX OIIBITOB.

Onpedensimb TETII0OEMKOCTh TBEPAOTO
TeJla Ha OCHOBAHHMH PE3yJIbTATOB

OMBITOB 110 U3YYEHUIO TEINIO0OMEHA
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2.2.

N3mepenne
TeMIepaTypsl pyK
JKCIIEpUMEHTATOPA
U JJABJICHUs1, KOTOPOE
MOI'yT CO31aTh

€ro JIErKHe

(TIpaKTUKyM)

2 JlaBnenue, o0beM, TeMIieparypa,

KOJMYECTBO BellecTBa. MaeanbHbIi
ra3. YpaBsaenue MenjeneeBa—
Knaneiipona. ['a30BbIe 3aKOHBI.
["a30BBI11 TEpMOMETD

MEX/Ty TBEPABIM TEJIOM U KUAKOCTIMU
C pa3HbIMHU TEMIIEpATypaMH, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
NOTPEIIHOCTH U3MEPEHHON BEJUYHHBI.
Hcnonvzoeams TEPMOMETD.
Yemanasenusams 63aumocessu

MEX/Ty 3aKOHOM COXPAaHEHUS YHEPTHH
¥ YpaBHEHHEM TEIUTIOBOTO OalaHca.
Pewamw 3a1aun Ha NpUMEHEHUE
ypaBHEHUS TEIJI0BOro OajaHca
Onepuposams nonssmusmu. 1aBieHUE,
o0beM, TeMIeparypa, KOJIN4eCcTBO
BCIIICCTBA, UACAJIbHBIN I'a3.

Ymemsw 3anuchiBaTh ypaBHEHUE
MenpaeneeBa—Kianeipona,
(hopmMyIHpOBaTh TA30BbIC 3aKOHBI,
coOupaTh IKCIEPUMEHTAITHHYIO
YCTaHOBKY.

3Hame ycTpOMCTBO U MPUHIUIT pabOTHI
ra3oBOro TEpMOMETPA.

Ilpusooums npumepwvl NOBEACHUS ra3a

IMpY UIBMCHCHHUHU CT'O IABJICHHUA, O6’I>€Ma,

TeMIICPaATVPhL
reor

[AOKYMEHT MOAMUCAH S/IEKTPOHHOW NOAMNUCHIO
MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE

07.09.26 12:51 CepTudukat 860694586A78DA4A7B19A4EB45D7822E

YYPEXXAEHME "JINLIEV N24 "MHOIrONPO®WUJIbHbINA", MnatoHosa BaneHTuHa (MSK)

HukonaesHa, AVNPEKTOP




2.3.

O¢ddexTuBHBII

KO3 puIueHT
KECTKOCTU CHCTEMBI.
Onpenenenue Mo1ymst
IOHra npoBosioku

C MIOMOIIBIO phlYara.
Onpenenenue npeaena
yrnpyroi aedopmanuu
(IpaKkTUKyM)

2 Jedopmanyu TBEpIOTo Tea.

Pactskenue u cxxkatue. Moayib
IOnra. Yopyrue u Heynpyrue
nedopmanmu. [Ipenen ynpyrux
nedopmanuii. 3akox ['yka.
MoOMEHT CHIbl OTHOCUTEIIBHO OCH
BpauieHus. [limedo cuibl. YcnoBus

paBHOBECHS TBEPAOrO Teia. Peruar

IIpumenams NTUHENKY U CEKYHIOMED.
Onpeodensime TEMIIEPATYpPY U 1aBJICHUE
UJIEAIBHOTO rasa 1o pe3yJibTaraM
OMBITOB C CAMOJIEIbHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzoeams MTAHENKY

Y CaMOJICIIbHBIN ra30BbIM TEPMOMETD.
Yemanaenusams 63aumoceasu
MEXy BHEILIHUMH U BHYTPEHHUMHU
MakpornapaMeTpamu
TEPMOJUHAMUYECKON CHCTEMBI.
Pewampw 3anaun Ha IpUMEHEHNE
ypaBHeHMss MenneneeBa—Knaneiipona
Onepuposams noHaAmMuAMU.: YIIPYTHE
U Heynpyrue aepopManuu,

npejen ynpyrou nedopmanuu,
Moayib FOHra, MOMEHT CHJIBI
OTHOCHUTEJIBHO OCH BpaIlIeHMUS], IIJIIEU0
CHWJIBI, pblYar.

Ymems popmynupoBaTs 3akoH ['yka
s AepopMaly pacTsHKEHUS
OJIHOPOJTHOTO CTEPKHSI C MOCTOSITHHBIM

Tl(ﬂ'[PquHFJM CCUCHUCM, y(‘ JTIOBUC
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paBHOBeCHs a0COIIOTHO TBEPAOIO TENA,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

Y HEYTIpYTUX Aeopmanuii, MaTepraioB
C pa3nuyHbIMU MoayJiamMu FOHra.
Ilpumensams 3akoH ['yka s pacuera
nedhopMaIy pacTsKEHUS MPOBOJIOKH.
Hccneoosamb 3aBUCUMOCTD yJITTUHEHUS
MIPOBOJIOKH OT BEJIMUUHBI
PACTATUBAIOLIECH €€ CUJIIbI

U UHMepNPemuposams

MOJIy4YE€HHBIE PE3YIbTAaThI,

B TOM YHCJIIE 1JIs ONPEIeTICHH TIpeieria
ynpyroi aedhopmariui.

Onpeoenams Moynb KOHTra mpoBOJIOKH
Ha OCHOBAHHMH PE3YJIHTATOB OIBITOB

10 PACTSKEHUIO MTPOBOJIOKH

C MOMOIIBIO PA3JIMYHbBIX MO BETNYNHE
CHUJI, OLIEHUBATh a0COJIIOTHYIO

Y OTHOCUTEJIbHYIO MTOTPEIIHOCTh

n3mMepeHHoro moayins FOHra.
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2.4.

N3smepenune
koaduimenTta
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTpHBIBA (IIPAKTUKYM)

1 [ToBEpXHOCTHOE HATSIKEHHE.
KoaddunneHT noBepXHOCTHOTO
HaTsoKeHUs. Cuiia MOBEPXHOCTHOTO
HaTsDKeHus. Kanusipasie
siBiieHus. JlaBiieHue
1101 UICKPUBJICHHON MTOBEPXHOCTHIO

xuakoctu. Popmyia Jlamnaca

Hcnonvzoeams HEpaBHOIUIEUUN pblyar
JUTSl YBEJIMYEHUS CUJIbI U IEPEMELIECHUS.
Pewams 3a1aun Ha TPUMEHECHUE 3aKOHA
I'yka s pacuera pacTskeHUs

U C)KAaTHUs CTEPKHEU

Onepuposams NOHAMUAMU:
NOBEPXHOCTHOE HATSIKEHUE,

K03 PHUIHEHT TOBEPXHOCTHOTO
HATSKECHUS, KalIMJUTIPHBIE SIBJICHMUS.
Ymempw 3aniuceiBath (POPMyIY 7151 CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, POPMYITY
Jlarutaca auist onpeaeneHus JaBIeHUS
10J1 UICKPUBIIEHHOW IMOBEPXHOCTHIO
XKHUJKOCTH, COOUPATH
AKCIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
SIBJIICHUW U KaITWUISIPHBIX SBJICHUMU.
lIpumensams METO OTPHIBA PAMKH

OT MOBEPXHOCTHU KUJKOCTH

U1 U3MepeHus Ko duireHTa
MMOBEPXHOCTHOTO HATSIHKEHUS Y KUIKOCTH.

Hccneoosams 3aBUCUMOCTD BEJTMYHHBI
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CHUJIbI, HEOOXOIMMOM JIsl OTpbIBA

OT IOBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ epuMeTpa

U UHMepnpemupo8ams Pe3yJIbTaThl
IIPOBEICHHBIX U3MEPEHUM.
Onpeoenams kK03 bULIHEHT
IIOBEPXHOCTHOT'O HATSKCHUS JKUJKOCTH
10 pe3yJbTaTaM IPOBEIEHHBIX
U3MEpPEHUH, OLICHUBATh aOCOIIOTHYIO
Y OTHOCHUTEJIBHYIO TOIPEITHOCTb
U3MEPEHHOH BEIIMYHHBI.
Hcnonvzoeams pbryar 1jid CO3qaHUs
CHUJIBI 33JIaHHOM BEJIMYHHBI.

Pewamw 3ana4n Ha NpUMEHEHNE
(opMyJIbI 47151 CUIIBI IOBEPXHOCTHOT'O

HaTsDKeHus u Gopmysl Jlamnaca

2.5.1. OmnpenencHue TOUKH 1 HacebiieHnbie 1 HeHACHIIIEHHBIC Onepuposamb NOHAMUAMU.
POCHI (TTPAKTUKYM) napsl. KauecTBeHHAs 3aBUCUMOCTh  HACHIIICHHBIN U HCHACKHIIIICHHBIH T1ap,

IUIOTHOCTHU U JABJICHUS BJIQYKHOCTB BO3/yXa, aOCOJIFOTHAS
HACBIIIICHHOTO TMapa M OTHOCHUTEJIbHAS BIAXKHOCTD.
OT TeMIICpaTypHl, Ymemw xauecTBEHHO ONUCHIBATH
X HE3aBHCUMOCTE OT 00bEMa 3aBUCHUMOCTD INIOTHOCTH U JABJIEHUS

OOKYMEHT NOANUCAH 3NEKTPOHHOM noanucbto
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HACBIIIEHHOTO Mmapa. BiraxxHOCTh HACBIIIIEHHOTO TTapa OT TeMITePaTypPhl,

BO31yXa. AOCOIOTHAs HX HE3aBHCHUMOCTh OT 00bema

¥ OTHOCHTEIIbHASI BIIAYKHOCTD HACBIIIEHHOTO TTapa, COOUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
1Ipusooums npumepwvl HACHIILIEHHOTO
¥ HEHACHIIIIEHHOTO Tapa.
Hccneoosams niporiecc BuIMaACHUS
POCHI IPY IOHWKEHUU TEMITePaTyPhI
BJIQXKHOTO BO3/yXa
U UHmepnpemupo8ams NOJIy4YeHHbIE
PE3YJIbTATHI.
Onpedensims 1O MOTYYEHHBIM
AKCIIEPUMEHTAIbHBIM JAHHBIM
TEMITepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOUIBIO TAOJIHIIBI 3aBUCUMOCTH
TIaBJICHUS HACHITIICHHOTO TIapa BOJIBI
OT TEeMIIEpaTypbl, OTHOCUTEIbHYIO
BJIQYKHOCTH BO3/IyXa, a TAKXKE
a0COJIOTHBIE M OTHOCUTENIbHBIC
MOTPENTHOCTH ATUX BEJIMYHH.
Hcnonvzosams TEPMOMETD.

Pewams 3a1a4un Ha BBIYUCIIEHUE
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2.5.2. 3HaKOMCTBO
C DIICKTPUICCKUM
KOHJICHCAaTOPOM

(TIpaKkTUKYM)

DIIEKTPUYECKHI 3apsil.
DIIEKTPUUECKOE TOJIE.
HanpsixeHHOCTh ¥ MOTEeHIa
JIEKTpUYECKOro nojs. PazHocTh
NOTEHIMAJIOB U HAIIPSKCHUE.
N3mepenne HanpsKeHus.
Bonbrmetp. Konaencarop.
DIEeKTPOEMKOCTh KOHJIEHCATOPA.
[TapannensHOE

Y IIOCJIETOBATEIBHOE COEIMHEHNE

KOHICHCATOPOB

a0CONIOTHON ¥ OTHOCHTEIHHOMN
BIIKHOCTH

Onepupogamsb NOHAMUAMU.
AIIEKTPUUECKHI 3apsil, IIMEKTPUIECKOE
T0JIe, HAMIPSHKCHHOCTh M MOTCHITHAI
AIIEKTPUUECKOTO MOJIsA, Pa3HOCTh
MOTEHIIMAJTIOB U HaIlPsDKEHHeE,
KOHJICHCATOP, JJIEKTPOEMKOCTb
KOHJIEHCATOpA.

Ymemsb BeIUUCTSTH 3apsi KOHIEHCATOPA
IO €T0 JIEKTPOEMKOCTH

Y HATIPSDKCHUIO, TPUMEHSTH (DOPMYITBI
IJISL pacdera dJIeKTPOSMKOCTH

MIPH MIOCIIEA0BATEIEHOM

1 TapaJijIeIbHOM COeTMHEHUH
KOHJIEHCATOPOB, COOUPATH
AIIEKTPUYECKYIO LETb.

IIpusooums npumepbvi
MOCJIeIOBATEIHFHOTO ¥ TAPaJLIEIIEHOTO
COCTMHEHHS KOHICHCATOPOB.
Hccnedosams 3aBUCUMOCTb

HaMps?KEHUS Ha KOHACHCATOPC

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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OT €r0 dJIEKTPOEMKOCTH

U UHmepnpemuposams pe3yJbTaTbl
ATOTO HKCIEPUMEHTA.
Onpedensims OTHOLIEHUE
AJIEKTPUYECKUX EMKOCTEN IBYX
KOHJICHCATOPOB 0 U3MEPEHHBIM
3HAUYECHUSIM HaIPSKEHUS HA HUX,
OLICHUBATh a0COJIIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPEITHOCTH
U3MEPSEMbIX BEJIUYMH.
Hcnonvzoeams BOIBTMETD.

Pewams 3aJa41 Ha COCANHCHHC

KOHJICHCATOPOB
Utoro mo pazaeny 9
Paznen 3. DiekTpoauHaAMUKA.
3.1. Uzyuenue nporecca 2 DIIEKTPUYECKHI 3apsil. Onepuposamsb NOHAMUAMU.
pa3psIKu KOHIEHCATOpa DIIEKTPUUECKOE TOJIE. ANEKTPUUYECKUH 3apsil, DIIEKTPUIECKOE
(TIpaKTHKyM) HamnpskeHHOCTh ¥ IOTEHITHAN oJie, HAaPSIKEHHOCTh U MOTEHIINAI
AJEKTPUYECKOro nosisi. PazHocts ANEKTPUUYECKOTO TOJISI, Pa3HOCTh
MOTEHIIMAJIOB U HAINPSDKCHUE. MOTEHIIUAJIOB U HAPSKCHUE,

O/C ncrounuka toka. Ismepenne  DJIC ncrounmnka ToKa, KOHIEHCATOD,

HaIps>KCHUS. BOJ'IBTMCTp. QJICKTPOCMKOCTb KOHJACHCATOPA,
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Konnencartop. DnekTpoeMKOCTb ANEKTPUYECKOE CONPOTUBIICHHUE.

KOHJIEHCATOpa. DIEKTPHUUECKOE Ymems popmynuponats 3akon Oma
conpoTuBiieHuE. 3akoH OMa JUTS TIOJTHOM (3aMKHYTOM)

JUTSL TIOJTHOM (3aMKHYTOM) AJICKTPUYECKOM LIETIH, BEIYUCIISITH
3JIEKTPUYECKOM LETIH. 3aps] KOHJIEHcaTopa

KoHaeHcaTop B enu MOCTOSIHHOTO 110 €T0 3JIEKTPOEMKOCTH

TOKa 1 HaIpSKEHUI0, COOMPATh
ANEKTPUUYECKYIO LIETb.
IIpusooums npumepwvl NOBEACHUS
KOHJIEHCATOpa, BKIOYEHHOTO B LIETb
MOCTOSIHHOT'O TOKa.
Dopmynuposamsb THIIOTE3Y O XapaAKTEPE
3aBUCUMOCTH CHUJIbI TOKA OT BPEMEHU
IIPH pa3psiiKe KOHAEHcAaTopa
4yepe3 pe3ucTop.
Cmpoumb rpaduK 3aBUCUMOCTH CHIIBI
TOKa OT BpPEMEHH NP paspsiKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensams paBuiIa MOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEH (PU3NUECKHUX

BEJIMYMH APYT OT APYra.
Hccnedosams 3aBUCUMOCTD CHIIBI TOKa
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OT BpEMEHU TIPH pa3psIKe
KOH/ICHCaTopa 4epes3 pe3ucTop

U UHMEPNPemuposams 3Ty
3aBUCUMOCT.

Onpeodensmp d3NEKTPOEMKOCTb
KOHJICHCATOPA,

BBIpAXKas €€ 4epe3 yriioBOU
kod(hpunmeHT KacaTeabHOM K Tpaduxy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJICHCATOpa OT BPEMEHH,

OILICHHBATH a0COIOTHYIO

¥ OTHOCUTEIHHYIO MOTPEITHOCTh
AIIEKTPOEMKOCTH.

Hcnonvzosams BOTETMETP

U CEKYHJIOMeED.

Ycemanasnusams 63aumocessu.
Pewams xauecTBeHHBIC 3a71a91

0 KOHJICHCATOpaX, BKIIFOUCHHBIX B IICTTh

ITIOCTOAHHOI'O TOKa

3.2.  Omnpenenenue 1 Cuna toka. Hanpsixkenue. 3akoH Onepuposamb nouamusaMu.
YAEITBHOTO Oma 171 yyacTka 1enHu. CHJIa TOKA, HAIPSDKEHUE,
CONIPOTHUBJICHUS DIIEKTPUYECKOE COMPOTHUBIICHUE. AJIEKTPUYECKOE COMPOTUBIICHHUE,
[IOKYMEHT MOZAMUCAH 3JIEKTPOHHOW MOANMCHIO
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MaTepHasa MpOBOJIOKH 3aBUCUMOCTh COMPOTUBIICHUS yAEIbHOE CONPOTUBIICHUE
(IpaKTUKyM) OJHOPOJIHOT'O ITPOBOIHUKA BEILIECTBA.

OT €ro JUIMHBI U MJI0IA 1 Ymems popmynupoBaTh 3aKkoH Oma

MONEPEYHOr0 CEYEHHUS. Y IeIbHOE  JUISl y4acTKa LU, 3aIIUChIBATh

CONMPOTHUBJIEHUE BEIIECTBA dhopmyiy [Isl 3aBUCUMOCTHU
CONPOTUBJICHUSI OAHOPOTHOTO
MIPOBOJIHUKA OT €TO JITTUHBI
Y IUIOIIAIH [TONIEPEYHOTO CEUCHHS,
coOUPATh DIICKTPUUECKYIO IICTIb.
IIpusooums npumepsi BENIECTB
C PA3JIUYHBIM YJEIbHBIM
COMPOTUBJICHUEM.
IIpumensams METOJ U3MEPEHUS
MaJIbIX JIEKTPUUECKUX
COIPOTHUBJIEHUN.
Hccrnedosamb 3aBUCUMOCTD
HaIPSKEHUS MEK/1y KOHIIAMU OTpe3Ka
MIPOBOJIOKH OT JTMHBI 3TOTO OTPE3Ka
U UHmMepnpemuposams pe3yabTaThl
MIPOBEJICHHBIX U3MEPEHUH, BEIYUCIISTh
ANEKTPUYECKOE COMPOTUBIICHUE OTPE3KA

ITPOBOJIOKH 110 U3SMCPCHHBIM 3HAUCHUAM
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3.3.

N3mepenue
BOJIbT-AMIIEPHON
XapaKTEPUCTUKU
MOJIYITPOBOIHUKOBOTO

nuona (MPakTUKYM)

2 [MonynpoBoauuku. Co6cTBeHHAs

U IIpUMECHAs TPOBOIUMOCTD
MOJTYTIPOBOTHHUKOB.
CoiicTBa p-n-nepexoja.

[TomynpOBOIHUKOBBIN IO

CHJIBI TOKA M HAITPSKEHHUSL.
Onpedensims yAeIbHOE CONTPOTUBIICHNE
MaTepuaia MPOBOJIOKH MO U3BECTHBIM
JUIMHE, T1aMeTPy U CONPOTUBIICHHUIO,
OLICHUBATh a0COIIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTD
yIIEJbHOTO COMPOTUBIICHHUS.
Hcnonvzosams MyIbTUMETP B peKUMax
BOJIbTMETPA U aMIIEpPMETPa, JIMHEUKY,
MUKPOMETD.

Pewamw 3anauu Ha 3akoH Oma

JUIs yJacTKa LEMu U Ha 3aBUCUMOCTb
COMPOTHUBJICHUS OTPE3Ka MPOBOJIOKH

OT €r0 XapaKTepPUCTUK

Onepuposams NOHAMUAMU:
MOJIYNIPOBOHUK, COOCTBEHHAS

Y TIpYMECHasi IPOBOIUMOCTb,
p-N-riepexo, MoJyIpOBOTHUKOBBIN
THOI.

Ymems 0ObSICHATE IPUPOTY
COOCTBEHHOM U PUMECHOU

IIPOBOJAMMOCTH, CBOMCTBA

n

[JOKYMEHT NMOANWCAH 3NEKTPOHHOW NOAMMUCHIO
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MOJIyIPOBOJHUKOBOI'O INOJA,

€ro (yHKIIMOHUPOBAaHUE

IIPU BKITIOYCHHUH B 3JIEKTPUUYECKYIO LIETh
MIOCTOSIHHOT'O TOKa B MIPSIMOM

¥ B 00paTHOM HarpaBJiIeHUH, COOMPAThH
ANEKTPUUYECKYIO 1I€Tb, YATATh
MapKHPOBKY MOIYIIPOBOJHUKOBOTO
IUOJA.

IIpusodums npumepsi NICIOIb30BAHUS
HOJIyIIPOBOJHUKOBOTO JIM0J1a

B JIEKTPUYECKHUX LIETISIX.
Dopmynuposams TUIIOTE3Y O XapaKTEPe
3aBHCUMOCTH CUJIbI TOKA, TEKYIIETO
4yepes MOTYIPOBOIHUKOBBIN THO/,

OT MOJIAaHHOT'O HA HETO HaNpPsSHKEHUS.
Cmpoumb 3KCIIEPUMEHTAIBLHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) mosyrpoBOIHUKOBOT'O AMO]1A
IIPH €r0 BKIIFOUYEHUH B 3JIEKTPUUECKYIO
LEIb MOCTOSITHHOTO TOKA B MPSIMOM

U B 00OpaTHOM HaIpaBJICHUU.
IIpumensame ipaBuUiia TOCTPOSHUS

rpaMKOB 3aBUCUMOCTEN (PU3NUECKUX
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BEJIUYHH JIPYT OT JIpyTa.
Hccneoosams BAX

MOJIyIIPOBOTHUKOBOTO TNO/IA,
BKJIFOUEHHOTO B IIE€TIh TOCTOSTHHOTO TOKA
B TIPSIMOM ¥ B 0OpaTHOM HaIlpaBJICHUN
U UHMepnpemupo8anms

3Ty 3aBUCUMOCTb.

Onpedensime HNEKTPUUECKOE
COTIPOTUBIICHUE TIOITYITPOBOTHUKOBOTO
JIMOJIa TIPY TAaHHOM 3HAYEHUU
HaIPSKEHUs, OIICHUBATH A0COIOTHYIO
¥ OTHOCUTEIHHYIO TIOTPEITHOCTh

3TOM (PU3NYCCKON BEITMYHHEI.
HUcnonvzosams BOTETMETP, aMIIEPMETP,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
TUIaTy, TOMYIPOBOTHUKOBBIN JTHO/I.
Pewams 3a1aun Ha 11€TIM TOCTOSTHHOTO

TOKa P HAJIMYUH B HUX UJACAJIbHOTI'O

oA
Uroro no pazgeny 3)
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC

HaumenoBanue
No KonmuecTBo
pa3ziesioB U TeM
/o JacoB
y4eOHOTO MpeameTa
Pazjnen 1. DaexkrpoamHammuka
1.1. OrmeHka BeJIMYUHBI 2
TOPU30HTAIILHOU
COCTaBJISIOIICH

MarHUTHON MHTYKITUU
MarduTHOI'O I10JIS

3emiu (TTPaKTUKYM)

[IporpammHOE conepxanue

MarunutHoe noJie. Bexktop

MAarHUTHOW MHAYKUUU. [IpuHImMn

CyHEPHO3ULINA MArHUTHBIX ITOJIEH.

JIMHMY MarHUTHOW UHYKIWH.
MarauTHoe noJie KaTyIIK!

C TOKOM

XapaKTepI/ICTI/IKa JACATCIIBHOCTHU

0o0yyJarommxcs

Onepuposams noHAmMuUAMU. MATHUTHOE
110JI€, BEKTOP MAarHUTHOW MHIYKIIUH,
JMHUYA MAarHUTHOW UHIYKIIUH.
Ymemwv GopMyaupoBaTh NPUHITUIT
CyNepHo3UIIUA MATHUTHBIX TOJIEH,
n300pakaTh JUHUHA WHITYKIIUH
MAarHUTHOTO MOJISI KATYIIKU C TOKOM,
coOupaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepsvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SIBIISTFOIIIUXCSI HCTOUHUKAMM
ITOCTOSTHHOTO MarHUTHOTO ITOJIS.
Ilpumernsams NPUHITATI CYTIEPIIO3UITUN
MarHuTHBIX ITOJICH.

Hccnedosams MpOCTPaHCTBEHHYIO

OPHUCHTAIINIO BEKTOPA MHAYKITUHN

[IOKYMEHT MOAMMUCAH 3/TEKTPOHHON NMOANMUCHIO
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MarHUTHOTO TOJIs, CO3/1aBa€MOr0
Ha OCH COJICHOU[IA MPU CYNEPIO3ULIUU
MarHUTHOTO TOJIs1 3€MJIM K MArHUTHOTO
HOJISl COJICHOU/IA, B 3aBUCUMOCTH

OT CWJIBI TOKa B BUTKaX COJICHOU/IA

U UHMEPNPemupoB8ams TMOITyICHHBIC
pe3yIbTaThI.

Onpedensims TIO pe3yJbTaTaM
MPOBEJCHHOTO IKCIIEPUMEHTa MOy
TOPU30HTAIBHON COCTABJISIONICH
BEKTOpa MarHUTHOUW MHTyKITHH
MarHUTHOTO TOJIsE 3eMJIH, OIICHUBATh
aOCOIOTHYIO U OTHOCUTEIBHYIO
MIOTPEITHOCTh U3MEPEHHOU PU3NICCKOM
BEJIMYUHBI.
Hcnonvzosams xoMnac, CONCHOU,
1abopaTOpHBIN OJO0K MUTAHUS,
TPaHCTIOPTHP.
Pewams 3anaun Ha TpUMEHEHHNE
NPUHIIMIIA CYTIEPTIO3UIINH MarHUTHBIX

noJIeu
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N3mepenue 2 MaruutHoe nosie. Bektop Onepuposamv nOHAMUAMU: MATHUTHOE

3aBUCUMOCTH BETUYUHBI MAarHUTHOM MHIYKIUH. JIMHUN 10JI€, BEKTOP MAarHUTHOW UHIYKIINH,
MarHUTHOW UHIYKIIUU MarHMTHOM UHAYKIIMU. MarHUTHOE  JIMHUW MarHUTHOW UHTYKIIUH.
MarHUTHOTO MOJIs 110JIE TOCTOSTHHOT'O MAarHuTa Ymems u300pakath TMHUN UHTYKITUU
MarHuTa OT PacCTOSTHUS MarHUTHOTO MOJIsl TOCTOSIHHOTO
(TIpakTUKYM) Mar"uTa, cCooupathb

AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TCXHHYECKHUX YCTPOUCTB,
SIBJISTFOTITUXCSI HCTOYHUKAMH
TIOCTOSTHHOT'O MarHUTHOTO TTOJISI.
Ilpumensmos cmapTdoH

C MPEAYCTAaHOBJICHHBIM IIPOTPAMMHBIM
oOecrieyeHneM U1 U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO TIOJISI, TIPaBHIIa
IOCTPOCHUS TPpa(hUKOB 3aBUCUMOCTEH
(U3HYECKUX BEJIMYUH JPYT OT JAPYra.
Hccneoosamv 3aBUCUIMOCTD BEJTMUUHBI
MarHuTHOW WHIYKIIMM MarHUTHOTO
TIOJISI IOCTOSTHHOTO MarHUTa

Ha €ro MPOJI0JIHLHOM OCH CHMMETPUHU

OT paCCTOAHUA MCKIY LHCHTPOM
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MarHuTa ¥ TOYKOM U3MEPECHUM

U UHmMepnpemupo8ams MOJIy4YCHHbIE
pEe3yIbTaTHI.

Cmpoums 3KCTIEpUMEHTAIIBHO Ipaduk
3aBUCHUMOCTH MOJYJSl MArHUTHOU
WHIYKIMY MarHUTHOTO IOJISt
IIOCTOSIHHOT'O MarHuTa

Ha €T0 NPOJOJIBHOU OCH CUMMETPUU
OT PacCTOSHUS MEXIy LIEHTPOM
MarHuTa ¥ TOYKOM U3MEPEHUN

(c yueTom aOCOIIOTHBIX IOTPEIIHOCTEN
MU3MEPEHHBIX (PU3NUECKUX BEIHUNH).
Hcnonvzosams HTUTAHAPUYECKAN
IIOCTOSIHHBI MarHuT, TUHEUKY.
Pewams 3anaun Ha IpUMEHEHNE

IMpUHOUIIA CYIICPITO3NIMHU MaIrHUTHBIX

oJen
HaGmntonenue 2 MarnautHoe nosne. Bektop Onepuposams nonsamuamuy. MAarHUTHOE
MarHuTHOTO MAarHUTHOM MHIYKIUH. JIMHUN 110JI€, BEKTOP MAarHUTHOW UHIYKIIUH,
rucTepesuca MAarHMTHOM UHAYKIIMU. MarHuTHOE  JIMHUU MarHUTHOW UHAYKIIUH,
(TIpaKTHUKyM) M0JI€ KATYIIKU C TOCTOSTHHBIM dbeppoMarHeTHK, MarHUTHBIN
TOKOM. MarHurHoe 1ose TUCTEPE3HC.
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B BemecTBe. DeppoMarHeTrKy. Ymems n300pakatb TMHUN UHAYKIIUU

MarauTHbIN TUCTEPE3UC MarHuTHOTO MOJISL KaTYILIKH
C MOCTOSIHHBIM TOKOM, OOBSICHSITh
SABJICHUS (peppOMarHeTu3Ma
Y MarHUTHOT'O TUCTEpE3uca, COOUpaTh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi MaTepraoB,
obnamaronux (peppoMarHUTHEIMU
CBOWCTBaMH.
Ilpumensmos cmapTdoH
C MPETyCTaHOBJIEHHBIM IPOrPaMMHBIM
obecrieyeHueM JIj1sl UBMEPEHUS
BEJIMYMHBI MAarHUTHOTO MOJISA, TPaBUJIA
OCTpOEHUs TpaKOB 3aBUCUMOCTEH
(bu3MUecKrX BEJIMYUH JAPYT OT Apyra.
Hccnedosamb 3aBUCUMOCTD BEJTMYHUHBI
MAarHUTHOM MHIYKIIMM MarHUTHOTO
10Ji1 BOJIM3U TOPLIA KaTyIIKH
C MMOCTOSIHHBIM TOKOM, HAMOTAHHOM
Ha (eppOMarHUTHBIA CEPACUHUK,
OT CHJIBI TPOTEKAIOLIETO Yepe3 KATYIIKY

TOKa U unmepnpemupoedanto
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14

N3yuyenue paboThl
AJIEKTPOBUTATEIIS
Y TMHAMO-MAaIlIUHbI

(dactp 1) (meximst)

2 [TocTosiuHbIN TOK, cusla AMnepa

(ee HampaBieHUE U MOYJIb),
AJEKTPOABUTATED OCTOSIHHOTO
TOKa, JMHAMO-MaIlliHa (TeHepaTop

ITOCTOSIHHOTO TOKA)

NOJTyYEHHBIE PE3YJIbTaThI

KaK HaOJIt0IeHNEe MAarHUTHOTO
rucTepe3nca.

Cmpoumbs SKCIEPUMEHTAIILHO rpaduk
3aBUCUMOCTH MO/TYJISI MArHUTHOM
WHIYKITTH MAaTHUTHOTO TIOJIS KATYIITKH
¢ ¢heppOMarHuTHBIM CEPACUHUKOM

OT CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKY
TOKa (C y4eTOM aOCOIIOTHBIX
IOTPEIIHOCTEN N3MEPEHHBIX
(bU3UYECKUX BEJIUYHH).
Hcnonvzosams 1abopaTopHbI
UCTOYHUK NMUTAHUSA

Onepuposamv NOHAMUAMU: CUIIA
Awmriepa, 3JIeKTpOABUTATENb,
JMHAMO-MaIlINHA.

Ymems onipeiensitb MOIyJIb

Y HaIlpaBJICHUE CWIIBI AMIIepa.

3Hamb UCTOPUIO U300pETEHUS
AIIEKTPOIBUTATEIS

Y COBEPIIECHCTBOBAHHUS

€ro KOHCTPYKILIUH, YCTPOUCTBO

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NMOAMNUCHIO
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1.5.

N3yuyenue pabOTHI
AJIEKTPOBUTATEIIS
Y TMHAMO-MAaIlIUHbI

(uacth 2) (IpaKTUKYM)

2 [TocTosiuHbIN TOK, cusla AMnepa

(ee HampaBieHUE U MOYJIb),
AJEKTPOABUTATED OCTOSIHHOTO
TOKa, JMHAMO-MaIlliHa (TeHepaTop

ITOCTOSIHHOTO TOKQ)

Y IPUHLATI JEUCTBHSA
AIEKTPOJABUTATEISI IOCTOSIHHOTO TOKA
U TMHAMO-MallIuHBI.

IIpu6ooums npumepsvi IPUMEHEHUSI
AJIEKTPOJBUTATEINS TOCTOSIHHOTO TOKA
Y TMHAMO-MaIlIUHBI.

Onpeodensims HaNIPABJICHUE BPALLICHUS
SAKOPS 3JIEKTPOABUTATENS IPU 3aJaHHOM
HaIpaBJIeHUHU NPOTEKAHUS
AIIEKTPUYECKOTO TOKa B 0OMOTKaxX
CTaHUHBI.

Pewamw 3anaun o 351eKTpOABUTATENIE
MOCTOSIHHOT'O TOKA U IMHAMO-MaIlIlHe
Onepuposamv nowsmusamu: CAIA
Awmriepa, 2IEeKTpOABUTATENb, AMHAMO-
MaIInHa.

Ymems onpenenste MOyJIb

Y HaIlpaBJICHUE CUIIbI AMIiepa,
coOupaTh HIKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOAHHOI'O TOKA
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U TUHAMO-MAIIIHHEI.
Ipumenams TEOpETUUECKHIE CBEACHUS
00 2JIEKTPOIBUTATETIE TIOCTOSTHHOTO
TOKa ¥ O TUHAMO-MAIIINHE

JUTSI OOBSICHEHUS TIPOBOJMMOTO
AKCIIEPUMEHTA.

Hccnedosams 1Be 3aBUCUMOCTH:

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

2) BeJIUYMHBI HAITPSDKEHUS, TIOJJAHHOTO
Ha 3JIEKTPOJABUTATENb,

OT YaCTOTHI €TO BPAIICHUSI

U MEXaHUYECKOM Harpy3kH ero Bajia

U UHMepNPemupo8ams MOITyYeHHbIE
PE3YIbTATHI.

Hcnonvzosams 31€KTPOMOTOD,
1a00paTOPHBIN HCTOYHUK ITUTAHHUS,

peocTar, MYJIbTUMCTP

Uroro no pazgeny 10
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Pasgen 2. Kosie0anusa 1 BOJIHBI.

2.1. V3yuyeHue 3aBUCIMOCTH 2 lMapmonnueckue KonedaHusl. Onepupoeamv nOHAMUAMU.
nepuoja KoiaeobaHui Nx xuHemaTudeckoe, rapMOHUYECKHUE KOJIeOaHUs,
JIMHEUKU JUHAMHYECKOE U SHEPTreTUYECKOe NEPHO/J] ¥ 4aCTOTa KOJIeOaHU.
Ha [WJIWHIPUYECKOU onucanue. [lepuoa u yactora Ymems 3aniuceiBaTh
MMOBEPXHOCTHU kose6anuii. [lepron manpix U UIHTEPOPETUPOBATH YPABHEHUE
OT paauyca ee CBOOOHBIX KOJIeOaHUM rapMOHUYECKUX KOJICOAHUM, TPUMEHSTh
KPUBU3HBI (MIPAKTUKYM ) MaTEeMaTH4YE€CKOro MasiTHUKA 3aKOH COXPAaHEHUS SHEPTUU

JUTSE KOJIeOaTEeIbHBIX MPOIECCOB,
coOnpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHATD POJIb MaJIOCTH
AMIUTUTY/IBI KOJICOAHMIA.

IIpusooums npumepwl Ko1eOATSIBHBIX
MPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH MEPUO/Ia KoJeOaHUit
JIMHEWKU HA WJIUHIPUYECKOU
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccneoosams 3aBUCUMOCTH TIEPHOJIA
KOJIeOaHUN TUHEUKHU

Ha [IWJIMHIPUYECKON MOBEPXHOCTU

OT pajuyca €€ KpUBU3HbI
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U UHmMepnpemupo8ams NOJTy4CHHYIO
3aBUCUMOCTS.

Cmpoums rpaduK 3aBUCUMOCTH
nepuoaa KoueOaHui TMHEHKN

Ha IWIMHAPUICCKOHN TOBEPXHOCTH

OT paJiniyca €e KpUBHU3HBI

Y JINHEAPU30BBIBATh ATY 3aBUCUMOCTD
(c yueToM aOCOJIIOTHBIX IMOTPEITHOCTEH
u3MepsieMbIX (U3NYECKUX BEJIUYUH).
llpumensams ipaBUIia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYHH JIPYT OT JApyTa.
Hcnonvzoeams TUHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXTy KHHEMAaTUYECKHUM,
TUHAMUYECKAM H DHEPTETHICCKUM
ONMKMCAaHUEM TaPMOHUYECKUX
KOJ1Ie0aHu .

Pewamo 3a/la4 Ha TapMOHHUYCCKHC

Kosie0aHus
2.2. U3yuyenue 3aBUCUMOCTH 2 IMapmonmnyeckue konedaHusl. Onepupoeamv NOHAMUAMU:
aMIUTUTY/IbI KOJTeOaHuH AMITIUTY 13, IEPUO U 9acTOTa rapMOHUYECKHE KOJIeOaHus,
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MIPY>KUHHOTO MasTHAKA KoJ1e0aHu . aMIUTUTY/a, IIEPUO U YaCTOTa

OT BpEMEHU [TonsiTue 0 3aTyxarommx Kosie0aHuid, 3aTyXxaHue KoJeOaHuH.

(TIpaKTHUKyM) KOJICOQHUSIX. Ymemwb 00BSCHITH 3aTyXarolue
KosiebaTeIbHbIE MTPOIIECCHI C TO3UITUI
3aKOHA U3MEHEHUSI MEXaHUYECKOU
SHEPTUu, COOUpaTh
AKCIIEPUMEHTAJIbLHYIO YCTAHOBKY.
IIpusooums npumepwvi 3aTyXarOIHUX
KOJIeOaTeIbHBIX MPOIIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTEPe
3aBUCUMOCTH aMIUTUTY/Ibl KOJieOaHui
IPYKUHHOTO MasiTHUKA OT BPEMEHU
IpY HAJIMYUU 3aTyXaHUS.
Cmpoumbs TpaduK 3aBUCUMOCTH
aAMIUTUTY/IbI 3aTYXaIOMUX KoJieOaHu!
MasiTHUKA BPEMEHU 1 INHEAPU30BhIBAThH
3Ty 3aBUCUMOCTH (C Y4ETOM
a0COJIIOTHBIX MTOTPEIIHOCTEM
U3MEPSEMbIX (PU3UYECKUX BEJTUYHH).
IIpumensme paBUIIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEHN (PU3UIECKUX

BEJIMYMH JPYT OT APYTa.
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2.3.

N3mepenune akTHBHOTO
U PEaKTUBHOTO
COINPOTHUBIIEHHI
KaTyIIKA
WHIYKTUBHOCTH

(TIpaKTUKyM)

2 [TepemMeHHBIN TOK. AMIUIUTYTHOE U

JNENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
1 HanpspkeHusl. CHHYCOUanbHBIN
IepeMeHHbIN TOK. Pe3uctop,
KOHJICHCATOP M KaTylIKa
WHIYKTAUBHOCTH B LIETIH
CHHYCOMAAIBHOTO IIEPEMEHHOTO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U UTHAYKTUBHOE)

COIIPOTHUBJICHUC

Hccnedosams 3aBUCUMOCTD aMILTUTY JIbI
3aTyXaroluX KojaeOaHui MasTHUKA

OT BPEMEHU U UHMEPNPEMUPOBANb

3Ty 3aBUCUMOCTb.

Hcnonvzoeamsb TUHEUKY U CEKYHIOMED
Onepupoeamv NOHAMUAMU.
NEePEMEHHBIN TOK, AMIUTUTYTHOE

U ICHCTBYIOLIEE 3HAUEHHUE CUIIBI TOKA

U HanpsDKeHUs, CUHYCOUAAIbHBIN
NEPEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U MHAYKTHBHOE
CONPOTHUBIICHUE.

Ymems 0OBSCHATD MOBEJICHUE
pe3nucTopa, KOHJIEHCATOpa U KaTyIIKU
WHIYKTUBHOCTH, BKIIFOUYCHHBIX B IEITh
CUHYCOUJAIBHOTO IEPEMEHHOT0 TOKa,
coOUpPATh ANEKTPUUECKYIO LIETIh
(mocneaoBaTeIbHO COSAUHEHHBIC
PE3UCTOP U KATYLIKA UHIYKTUBHOCTH,
MOJKIIOUEHHBIEC K TEHEPATOPY ).
IIpueooums npumepvl TPUMEHEHHS

PCAKTHBHBIX 3JICMCHTOB B LICIIAX
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EPEMEHHOTO0 TOKA.

Dopmynruposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYbl HATTPSKEHUS
Ha PE3UCTOPE OT YACTOTHI 110/IABAEMOTO
Ha BXO/I IS TIEPEMEHHOTO
HANPSHKEHUS] TOCTOSTHHON aMIUTUTY/IbI.
Cmpoumbs Tpa@uK 3aBUCUMOCTH
aAMIUTUTY/IBI HATIPSDKEHUS Ha PE3UCTOPE
OT YaCTOTHI ITOJaBAEMOTO Ha BXO/ IEIH
MIEPEMEHHOTO HATIPSKCHUS IIOCTOSTHHOU
aAMIUTUTY/BI (C y4€TOM aOCOTIOTHBIX
MOTPEITHOCTEN U3MEPSIEMBIX
(bU3UYECKUX BEJIUYHH).

IIpumenams paBuUiia TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3HUUECKUX
BEJIMYUH JIPYT OT ApYyra.

Hccneoosams 3aBUCUMOCTD aMIUTUTY b
HATPSHKEHUST HA PE3UCTOPE OT YaCTOTHI
110/1aBa€MOT0 Ha BXOJ LIETIH
MIEPEMEHHOTO HAIPSIKEHUS TTOCTOSHHON
aAMIUTUTY/IBI U UHMEPNPEemupo8ams

IOJIyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseneuue
B OKCIIEPUMEHTAIbHYIO

aKyCTUKY (JICKI[Hs)

MexaHudecKre BOJIHBI, YCIIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y IIPOJ0JIbHBIE BOJIHBL. [lepuon,
4acToTa, CKOPOCTh
pacnpoCcTpaHEHUs U JUIMHA BOJIHBI.
OtpaxkeHue, peIoOMIICHHE,
UHTEpPEpEHLMS U AUPpaKIus
BOJIH. 3BYK KaK ME€XaHHU4YECKas
BoJiHAa. CKOpPOCTH 3BYKa.
I'pomkocTs 3Byka. Beicora TOHa.

O6epronsl. TeMOp 3ByKa

Onpeoensimb aKTUBHOE CONIPOTUBIICHUE
KaTYIIKHA UHAYKTUBHOCTH

(o0 HU3KOYACTOTHOM 00acTu rpaduka)
Y UHAYKTUBHOCTH KaTYIIIKH

(110 BLICOKOYACTOTHOM YacTH Ipaduka).
Hcnonvzoeams reHepaTOp HU3KOM
4acTOThI, OCIMILIOTpad Ik BOJITMETP
IEPEMEHHOTO HAMPSKEHUS.

Pewamw 3agaun Ha nenu NepeMeHHOro
TOKa C pE3UCTOpPaMH, KOHJEHCATOpaMU
U KaTyIIKaMy UHAYKTHBHOCTH
Onepupogamv nOHAMUAMU:
MeXaHU4YecKasi BOJIHA, IEPUO/I,
4acTOTa, CKOPOCTh PACIIPOCTPAHECHHUS

U JJTMHA BOJIHBI, OTPAXKEHUE,
npesioMmiIeHue, uHTephepeHus

U Tudpakiys BOJHBI, 3BYK, CKOPOCTb,
I'POMKOCTb, BBICOTA TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymems 0OBSCHATD pa3nuyune MKy
HOTMEPEUYHBIMH U MTPOJOTbHBIMU

BOJIHAMU.
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3nams GOpMyIIBI, CBA3BIBAIOIINE
CKOPOCTb, TIEPHO/I, YACTOTY U JUTUHY
BOJTHBI, IPOCTEHIITE METO/TBI
UCCJIeIOBAHUS 3BYKOBBIX CUTHAJIOB.
1Ipusooums npumepst 3ByKOB pazHOU
TPOMKOCTH, BBICOTHI TOHA U TEMOPa,
SIBJICHHH OTPaKCHHMSI, PETOMIICHUS,
uHTEpPEepeHINH U TUGPAKIIUNA BOJHBI.
Onpedensime Ha CIyX 3BYKU BBICOKHX
Y HU3KUX YaCTOT, TOHAJIbHBIE 3BYKH
Y TITYMBI.

Pewamy 3anaun 0 3ByKOBBIX BOJTHAX

2.4.2. OcuumiorpamMma 1 [lepuon, yacToTa, CKOPOCTh Onepuposams NOHAMUAMU: BBICOTA
Y CIIEKTP TIACHBIX pactpoCcTpaHEHUs U JJIMHA BOJTHBI.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CHEKTP
3BYKOB (ITPaKTUKYM) CkopocTb 3ByKa. [ pOMKOCTh 3ByKa. = 3ByKa, OCHUIUIOTPaMMa.
Bricota Tona. O6epTonsl. TemOp Ymemwb 00BSICHATD, KaKasi UHPpOpMAITUs
3Byka. CriekTp 3ByKa COJIEPKUTCS B OCIHIIJIOTpaMME,

a Kakasl B CIIEKTpe, COOMpaTh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
1Ipusooums npumepvl TPUPOTHBIX
IIPOLECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAIBHBIE
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3BYKH U IIIYMBbI, UX OCHIJIJIOTPAMM

U CIIEKTpPOB.

Ipumensamo 11 IOTy4YEHUS
OCIIUJIIOTPaMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMIIBIOTED

¢ MUKPO(OHOM HIIh cCMapTHOH

C MIPEyCTAaHOBJICHHBIM MMPOTPAMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
OCIIJIJIOTPaMM M CIIEKTPOB Pa3IMIHBIX
3BYKOB.

Hccnedosams oCHMIIIOTpaMMBI

U CIIEKTPBI PA3IUYHBIX TJIACHBIX
3BYKOB OJIM3KUX YaCTOT

U UHmMepnpemupo8ams 3T
OCIIUJIIOTPaAMMBI U CIIEKTPHI.
Onpeoensims IO OCHUIITIOTpaMMaM

Y CTIEKTPAM aMILIUTY bl 3ByKOBBIX
BOJIH, YaCTOTHI UX TOHOB U OOEPTOHOB,
OLICHUBATh a0COJIIOTHBIE

Y OTHOCUTEJIbHBIE TOTPEUTHOCTH

N3MCEPCHHBIX (1)I/I3I/I‘I€CKI/IX BCJINYHMH.
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2.5.1. Crosune MexaHUUYECKHUE

BOJTHBI (JICKITHS)

Crosiuas MexaHU4YeCKasi BOJIHA
KaK CyMMa JIByX BOJIH, O€TyIIHNX

B IIPOTHBOIOJIOKHBIX
HanpasieHusx. [lonepeunsie

Y TIPOJOJIbHBIE CTOSIYHME BOJIHBI.
Ilepuon, yacrora, CKOPOCTh
pacupoOCTPAHEHHUS U JUIMHA CTOSTYEN
BOJIHBI. Y3JIbl U ITy4HOCTH.
Bimmsinue rpanuil oqHOMEPHOU
cpelipl Ha (GOPMUPOBAHUE CTOSTUUX
BOJIH. Pe30HaTOpBI C OTKPBHITBIMU
Y 3aKpBITBIMU KOHIIAMU. Y CJIOBUS
00pa30oBaHus CTOSYUX 3BYKOBBIX
BOJIH B Pa3JINYHBIX PE30HATOPAX.
OcCHOBHOI TOH 1 00EPTOHBI

CTOSTYEH 3BYKOBOW BOJIHBI

Yemanasnusams 63aumocessu
MEXy TPOMKOCTBIO 3BYKa U BUIOM
OCLMJUIOrPaMMBI; MEK]Ty BBICOTOM
TOHA (TeMOPOM 3BYyKa) ¥ BUIOM
CIIEKTpa

Onepuposams nouamusmuy. CTosTyas
BOJIHA, Y3€JI U ITyYHOCTh CTOSUCH
BOJIHBI, OCHOBHOM TOH M 00€PTOH
CTOSIYEN 3BYKOBOM BOJIHBI.

Ymemwb 00BACHATH yCIOBHS
00pa3oBaHUs CTOSTYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX PE30HATOPAX, IPUHIIUI
JEHCTBHS KaMepTOHA.

3Hams BUIBI TPAHUYHBIX YCIIOBHM,
dbopmyITy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U 0OEPTOHOB

C JNIMHOW PE30HATOPAa U CKOPOCTHIO
3BYKa.

1Ipusooums npumepol 3BYKOBBIX
PE30HATOPOB.

Pewamyw npocteiimme 3agaun

0 CTOAYMX 3BYKOBLIX BOJIHAX
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2.5.2 V3ydeHwue cuekTpa 1 OCHOBHOM TOH ¥ 00EPTOHBI Onepuposams nowsimusAmu: OCHOBHOU

3BYKa JINHEWHOT' O CTOSTYEH 3BYKOBOW BOJIHBI TOH U 0OEPTOHBI CTOSTYCH BOJIHBI,
pe3oHaropa TEMOp 3BYKa, CIIEKTP 3BYKa.
(IpaKTUKyM) Ymems 00BACHSTH, Kakast HTHGOpMAIIUS

COJZIEPIKUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpu6ooums npumepvl TMHEUHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensamo NI IOTyUYEHUS 3BYKOB
caMoJIeTIbHBIN aKyCTHYECKUI PE30HATOP
(mpoOupKy, YACTUYHO 3AMOTHEHHYIO
BOJION), a JIJIsl IOJTYYE€HHUSI CIIEKTPOB
3BYKOB — TIEPCOHAIILHBIN KOMIIBIOTEP

¢ MUKpOGOHOM UJIU cMapThHOH

C TIPEeyCTaHOBJIICHHBIM IMPOTPAMMHBEIM
o0ecreyeHneM.

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

Cmpoumbs TMHEapU30BaHHbIE rpaduKu
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3aBUCUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOTI'0 0OCPTOHA 3BYKOBOM
BOJTHBI OT BBICOTBI BO3/TYIITHOTO CTOJI0a
B IIpoOupKe (C yueToM abCOTIOTHBIX
IIOIPEITHOCTEN U3MEPSIEMBIX
(bu3HUECKUX BETUYNH).

Ilpumensms TipaBUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEHN (PU3UIECKUX
BEJIMYHH JIPYT OT JApyTa.
Hccneoosams Tpaduku 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U MEPBOTO
00epToHa 3BYKOBOM BOJIHBI OT BHICOTHI
BO3JIYIITHOTO CT0JIOA B MPOOUpPKE

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

Y OTHOCHUTEIIbHYIO TIOTPEIIHOCTh

U3MEPEHHOUN PU3NUECKON BEITMUUHBI
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2.6.1. H3mepeHwue nmokaszaTens 1 JIyu cBeta. OTpakeHHE CBETA. Onepuposams nousamusmuy. 1y4 CBeTa,

MIPEIOMIIEHUS 3aKOHBI OTPAKEHUS CBETA. OTPa)KEHUE CBETA, IPEJIOMIICHUE CBETA,
TTOCKOMAPAIIIETbHOM [Ipenomiienue cBeta. 3aKOHBI a0COJIFOTHBIN U OTHOCUTEIIbHBIM
IJIACTUHBI (TPAKTHKYM ) pesIoMJICHHS cBeTa. AOCONIIOTHBIA  ITOKAa3aTellb MPEIOMIICHUS.
MO0Ka3aTelb MPEJTOMIICHUS. Ymems GopMynrpoBaTh 3aKOHBI
OTHOCUTENBHBIN TOKA3aTENb OTPa)KEHUS CBETA, 3aKOHBI
peOMIICHUS IPeJIOMJICHHS CBETa, COOUPATh

AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpu6ooums npumepsvt ONTHUECKUX
SIBJICHHU, B KOTOPBIX HAOTIOAIOTCS
SIBJICHUSI OTPAXKEHUS U TIPEIIOMIICHUS
CBETA.

Ipumensams 3aKOHBI TPETOMIICHHUS
CBETA.

Cmpoums X011 1y4dent

IIPY TIPEITIOMJICHHH CBETa

Ha TTIOBEPXHOCTH.

Hccneoosamv n3MeHeHUE
HaIpaBJICHUS JTy4ya CBETa, M aroIero
Ha OOKOBYIO MOBEPXHOCTh
TUTOCKOTIapasuIeIbHOM TTACTUHBI,

B 3aBUCHUMOCTH OT yrJia MaJCHHA
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U UHmMepnpemupoeams IOJy4YECHHbIE
pEe3yJIbTATHL.

Onpeodensims IOKa3aTeNb IPETOMICHUS
Marepuaa II0CKOonapaieIbHON
MJIACTUHBI, OIICHUBATh A0COIOTHYIO

Y OTHOCHUTEIIBHYIO MOTPEIIHOCTh
U3MEPEHHOM (PU3NYECKOM BETUYNHBI.
Hcnonvzoeams 1a3epHyIO YKa3KYy,
JIMHEUKY.

Pewams 3a1aun Ha IMPpCIOMIICHUC CBCTA

2.6.2 U3mepeHue mokasarens 1 [Ipenomienue cBera. 3aKOHbI Onepupoeams NOHAMUAMU:
MPEIIOMIICHUS IPU3MBbI IPEJIOMJICHHS CBeTa. AOCOJIFOTHBIA  TIPEIOMJICHUE CBETa, A0COTIOTHBIN
10 MUHUMAJIbHOMY YTITy MOKa3aTelb MPEJTOMIICHUS. Y OTHOCHUTEJIHHBIN MMOKA3aTENb
OTKJIOHEHUS JIa3€pHOT0 OTHOCHUTENBHBIN MTOKA3aTelNb PEIOMIICHUS, TPETOMIISIFOLIUHI YTOJ
ay4a (IpakTUKyM) npenomiienus. [Ipusma. PU3MBI.
[Tpenomisironiuii yrosi npu3Msl Ymemwb paccuuThiBaTh MUHUMAJIBLHBIN

yroJ OTKJIOHEHUS JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEN MPU3MOIL, cCOOMpPATh
JKCIIEPUMECHTAIIBHYIO YCTaHOBKY.
IIpueooums npumepsbt ONTUUECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MMPEIOMITAIOMINEC IIPU3MBI.
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IIpumensame 3aKOHBI IPETOMIICHHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOM
PaBHOCTOPOHHEN NPU3ME B CIIy4ae
IPOU3BOJIBHOTO HAMPABIICHUS TAJCHUS
Jdy4a U B CIy4ae MUHUMAJIbHOTO yria
OTKJIOHEHHS Jyya.

Hccnedoeamsb 3aBUCUMOCTD yTiia
OTKJIOHEHHUS JTy4a TPEYroJbHON
PaBHOCTOPOHHEN NMPU3MOU

OT HaIlpaBJICHUs MAJAIOUIEro JTydya

U uHmMepnpemupo8ams NOJTy4CHHbIE
pE3yNbTATHI.

Onpedensims 1O MOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO YIJIa
OTKJIOHEHUS JIyda TPEYTOJIbHOU
PaBHOCTOPOHHEHN MPU3MOI1 ITOKa3aTelb
peJIOMJIEHUS] MaTepHalia MPU3MBI,
OIICHUBAThH A0COTIOTHYIO

Y OTHOCHUTEJIbHYIO IOTPEIIHOCTb
U3MEpPEHHOM (hHU3NIECKOM

BCJINYHMHBI.
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Hcnonvzoeams npu3My, JTa3€pHYIO
yKa3Ky, TPaHCIIOPTHUP.

Pewamy 3anaun o npenomneHun ayden

B IIpU3Max
2.7.1. Tlpumenenue >¢dexra 1 [TonHOE BHYTpEHHEE OTPAXKEHHUE. Onepupoeams noHsmuamMu.: TOITHOE
IIOJIHOI'O BHYTPEHHETO [IpenenbHbII yroJl MOJIHOIO BHYTPEHHEE OTpaXKEHUE, IPEIETbHbIN
OTpa)KEeHUs BHYTPEHHETO OTPaKEHUS yTOJI IOJTHOTO BHYTPEHHETO
B UBMEPEHUSX (JICKI[H) OTPAKECHUSL.

Ymemv popMyaupoBaTh yCIOBUE
BO3HUKHOBEHUS MOJTHOTO BHYTPEHHETO
OTpaKCHHUS.

3Hamob GopMyITy, CBSI3BIBAIOIIYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPaKEHUS

¢ a0COJIIOTHBIMU MOKa3aTEeNsIMU
IPEJIOMJICHUS CPE/I.

IIpusooums npumepsvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOKUCTB,

B KOTOPBIX HAOII01aeTCs
(mpuMeHsIeTCs) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPAKECHHUSI.

Pewamy 3a1aun Ha OJIHOE BHYTPEHHEE

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

MPEJIOMIIEHUS IPU3MBI [IpenenbHbIN YOI MOJHOTO peIoMJICHUE CBETa, A0COMIOTHBIN

C TTOMOIIBIO BHYTPEHHETO OTPAKECHUSA Y OTHOCUTEJIbHBIN MMOKA3aTENb
HaOJIIOICHUS YTIIa IIPEJTIOMIICHHS, IPEJIOMIIS IO YTOJI
MOJIHOT'O BHYTPEHHETO MIPU3MBI, TTIOJTHOE BHYTPEHHEE
OTPAKECHUS OTpaXEHHUE, MTPEJICIBbHBIN YTOJI IOJIHOTO
(TIpaKTUKyM) BHYTPEHHETO OTPAXKEHUSI.

Ymemwb paccUUTBIBAThH YroJl HOJHOTO
BHYTPEHHET0 OTPaKeHUsI, COOUpaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY.
Ilpusooums npumepvl ONTUUECKUX
puOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPEJTOMIISIOLIUE TPU3MBI

Y UCTIOJIb3YETCS SIBJICHUE MOJTHOTO
BHYTPEHHETO OTPaKeHHUSI.

Cmpoumbs X0J1 y4ya B TPEYroJbHON
IIPU3ME C Y4ETOM BO3MOKHOTO ITOJTHOTO
BHYTPEHHETO OTPAXKEHHUSI JIyya.
Ipumensams 3aKOHBI TPEJTOMIICHHUS
CBeTa.

Hccnedosams ycnoBusl, IpU KOTOPBIX
MO>KHO HaOJII0/1aTh TIOJHOE BHYTPEHHEE
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2.8.

[TpoBepka dhopmyIbi
TOHKOM JTUH3HI

C MIOMOIIIBIO0 METO1a
napasiakca,
MIPUMEHEHHOTO

JUTSI OTIpeICTICHUS

1 Cobuparomue TUH3BL. TOHKas

nuH3a. POKyCHOE pacCcTosHUE

Y ONITUYECKAsl CUJIA TOHKOW JIMH3BI.
3aBUCUMOCTb (POKYCHOTO
PACCTOSTHUSI TOHKOU cpepruecKoi

JIMH3BI OT €€ TCOMCTPHUUA

OTpaXk€HUE JTyya, UAYLIErO
B TPEYT'OJIbHOU MPU3ME

U uHmMepnpemupo8ams NOJIy4eHHbIE
pe3yJIbTaThl.

Onpedensims OKa3aTeNb MPEIOMICHUS
MaTepuaa Mpu3Msbl [0 U3MEPEHHBIM
napaMeTpam, Ipu KOTOPhIX HAYMHAET
HaOJI0JaThCsl OJTHOE BHYTPEHHEE
OTpaXeHHE JTy4a B IIPU3MeE, OLIEHUBATh
aOCONIOTHYIO U OTHOCUTEIBHYIO
HOTPELIHOCTh U3MEPEHHOU (PU3NUECKON
BEJIMYMHBI.

Hcnonvzosams npu3My, 1a3epHYIO
YKa3Ky, JUHEHKY.

Pewamw 3agaun 0 NOJIHOM BHYTPEHHEM
OTPaKECHUH JIy4eH B IPU3MaAxX
Onepuposams nousmusmu: IUH3A,
TOHKasl JINH3a, COOMparoias JMH3a,
rilaBHas ¥ 0OOYHas ONTUYECKAas OCh,
doxkyc, HoKyCHOE paccTosiHUE,
(okasibHas INIOCKOCTb, ONITUYECKast

cuiia, ImornepeYHoC yBCIMYCHUC,
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ITIOJIOXCHUA N OTHOCHUTCIIbHOI'O ITOKAa3aTCJIA IapaJiiakc.

M300paKeHus npenomieHus. DopMyra TOHKON Ymems 0OBSACHATH CYIIHOCTh
(TIpaKTHUKyM) JIMH3bI. Y BEJIMYEHNUE, 1aBAEMOE napajuiakca, 3aluchiBaTh GopMyiy,
nuH30M. [Tapamtake BBIPAXKAIOLIYIO 3aBUCUMOCTh

(OKYCHOTO PacCTOSIHUSI TOHKOM
cthepruecKoil TMH3BI OT €€ TEOMETPUHU
¥ OTHOCHUTEJIFHOTO TMOKa3aTes
IPEIOMJICHHS, a TaKkKe PopMyITy
TOHKOM JIMH3BI, COOUPaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepwl Mapainakca,
ONTHYECKUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCS COOUPAIOIINE TUH3BI.
Ipumernsmo GopMyITy TOHKOM JTUH3HI.
Cmpoums X0 pa3TuIHBIX Ty9eH

B TOHKOW COOMparoien JuH3e.
Hccnedoeamsb BOZMOXKHOCTH
npumMeHeHus 3¢ dekra napannakca
JUTSL OTIpEIeTICHUS TTOJI0KEHUS
n300pakeHns UCTOYHUKA CBETa

C MaJIOil CBETUMOCTBIO, MOTYYEHHOTO

C MIOMOIIBIO COOMPAIOIIIEH JTMH3bI
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U UHMepnNpemupoB8ams TMOTyIEeHHBIC
pEe3yIbTATHI.

Onpedenamsb HOKYCHOE PACCTOSIHUE
cobuparorei TMH3bpl Ha OCHOBaHUHU
PE3YIBTATOB SKCIICPUMEHTOB

10 HaOJIIOJICHUIO Mapajiakca
N300paKCHUS TOYSYHOTO UCTOYHUKA
CBETAa, OIICHUBATh aOCOTIOTHYIO

Y OTHOCHUTENIHHYIO TIOTPEITHOCTh
U3MEPEHHOMN (DU3NUCCKOM BETUINHEI.
Hcnonvzosams coOOMPAIOLIyIO JTUH3Y,
ONTHYECKYIO0 CKAaMBIO.

Pewampw 3anaun Ha TOHKHUE

coOMparoIIue JIMH3bI

N3mepenue pokycHOTro 2 PacceuBaromye TMH3EL. Onepuposams nowsimusmu.: JIVH3A,
pacCcTosIHUS Tonkas imma3a. DokycHoe TOHKas JINH3a, PaCCEUBAIOIIast JIUH3A,
pacceuBarolIei JTUH3BI pPacCTOSTHUE U ONTUYECKas cuia MHHMMBbIN UCTOYHHK CBETA, MHUMOE
(IpaKTUKyM) TOHKOM TnH3bl. DOpMysia TOHKOU U300pakeHUE.
JIVH3BI. Ymemuw 3aniceiBath (OPMYITy TOHKON
Xon ny4da, MPOIIEAIETO JUH3Y JIMH3BI T Cy4dasi paCCeUBAIOLIEH
IO/ TPOU3BOJIBHBIM YIJIOM JIMH3bI, COOMPaTh IKCTIEPUMEHTATIBHYIO
K €€ IVJIaBHOW OITUYECKOU OCH. YCTAHOBKY, IIOJIy4aTh JIEUCTBUTEIILHOE
[IOKYMEHT MOZAMUCAH 3JIEKTPOHHOW MOANMCHIO
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IToctpoeHnne n300paxeHuil TOUKH  H300pa’keHHE B PACCEUBAIOIIEH JIMH3E

U OTpe3Ka MPSAMON B COOMPAIOIIUX  ITyTEM CO3JIaHHS C IIOMOIIIBIO

U pacCerBarOIIUX JIMH3aX cobuparomieit TMH3bI MHUMOTO

U UX CUCTEMaX MCTOYHUKA JIJISl PACCEUBAIOILIECH JINH3BI.
lIpusooums npumepsvl ONTUIECKUX
npruOOpPOB, B KOTOPHIX MPUMEHSIOTCS
pacceuBaroIIye JUH3bI U CUCTEMBI JINH3.
Ipumernsams HopMyny TOHKOU JTUH3BI
cily4as paCCeUBarOIIEH JIMH3BI.
Cmpoumbs X0 pa3IudyHbIX JTyuen
B TOHKOW pacCenBaroOIEH JINH3E,
n300pake€HrEe TOUKHU U OTPE3Ka MPSIMOH
B COOMPAIOIIUX U PACCEUBAIOIINX
JMH3aX U UX CUCTEMaXx.
Hccnedosams xon nyuei
yepe3 pacCeUBAONLYIO JUH3Y,
a TaKXe B CUCTEME, COCTOSLIEN
13 coOMparonieit U paccenBarolleu JuH3
IIPU UX Pa3IMYHOM B3aUMHOM
PacoJIOKEHUU U UHMEPNPEemUpo8ams
MOJIYYEHHBIE PE3YIIbTATHI.

Onpedenamsb POKYCHOE PACCTOSTHUE
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pacceuBarolleil JIMH3bl HA OCHOBAaHUH
pEe3yJabTaTOB SKCIIEPUMEHTOB I10:

1) HaOIIOIEHHIO ACHCTBUTEIILHOTO
U300pa)KeHUs, TaBaeMOTO
paccenBarolIeH JTUH30M;

2) HAOIIOICHHUIO PACXOISIIETOCS
CBETOBOI'0 My4yKa, 00pa30BaHHOTO
pacCcenBarOIICH JTUH30M; OLICHUBATH
a0COJIIOTHYIO U OTHOCUTEIIBbHYIO
MOTPENTHOCTh M3MEPEHHOU (PU3HIECKON
BEJIMYUHBI.

Hcnonvzosams cobuparoliyto

U PaCCEUBAIOIIYIO JIUH3Y, O THYECKYIO
CKaMbIO.

Pewams 3anaun Ha TOHKHE

paccenBaroIINe JTMH3bI
2.10 OmpenencHue UTHHBI 2 Nurepdepenius crera. Onepupoeamv NOHAMUAMU:
BOJIHBI JIA3€PHOTO KorepeHTHBIC HCTOYHHKHY. uHTEpPEpeHITNS, THTEPPEPECHITMOHHAS
M3ITyYEHHUS C TOMOIIBIO VY cnoBus HaOMIOACHUS KapTHUHA, KOTEPEHTHBIC UCTOYHUKH,
cxembl FOHTa MaKCUMyMOB 1 MUHUMYMOB UHTEep(EepEeHIIMOHHAs CXeMa, CXeMa
(TIpaKkTUKYM) B HHTEP()EPEHIIMOHHON KapTHHE IOmra.

OT ABYX KOTCPCHTHBIX HCTOYHUKOB. Ymemw 3anncruiBaTh YCJIOBHA
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[Ipumepsl KitaccuYecKux HA0JII0IEHHUS] MAKCUMYMOB
UHTEP(PEPEHIIUOHHBIX CXEM Y MUHUMYMOB B UHTEp(EPEHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX
UCTOYHUKOB, COOUPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpuseooumv npumepsi IPUPOIAHBIX
SIBJICHUM U TEXHUYECKUX YCTPOKUCTB,
B KOTOPBIX HAOIIOaeTCs
(mpuMeHsieTcs) SIBJICHUE
UHTEpEPEHITNH.
Ipumenamyo ycioBusi HAOIIOAEHUS
MaKCUMYMOB U MUHUMYMOB
B UHTEP(EPEHIIMOHHON KapTHHE.
Cmpoumbs X011 «JTy4eil» 1 MOKa3bIBaTh
Ha HEH pa3HOCTh X0/1a
B uHTepepeHInoHHOI cxeme FOHra.
Dopmynuposams TUIIOTE3Y O BUJIE
UHTEPPEPEHIIMOHHON KapTUHBI
IIPU pa3IMYHbIX T€OMETPUUECKUX
napamerpax cxemsl fOHra.

Hccneoosams uHTEpHEPEHITMOHHYIO
KapTUHY TIPH HAOTIOICHUH
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UHTEeP(HEPEHIINH C TTOMOIIBIO CXEMBI
FOura u unmepnpemuposams
NOJTy4YEHHBIE PE3YyIbTATHI.

Onpedensams ITUHY BOJIHBI CBETa

0 pe3yJbTaTaM HaONI0eHUs
UHTEep(HEPEHIIMOHHON KapTUHBI

¢ moMo1Isto cxeMbl FOHra, olieHUBaTh
aOCONIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHOU (PU3HUECKON
BEJIMYMHBI.

Hcnonvzosamsb nazepHyIO yKa3Ky,
PYJIETKY, a Takke GoJIbry, OyIaBKU

¥ HUTKY JUIA peanu3anuu cxemsl FOHra.

Pewamo 3a/1a41 Ha IBYXBOJIHOBYIO

uHTEpPEepeHITUIo
Uroro no pazaeny 19
Pa3znen 3. KBantoBasi pusuka.
3.1. H3yuenue cniekrpa 1 Judpakius ceta. Onepupoeams NOHAMUAMU:
CBETA Pa3JIMYHBIX JudpakuroHHas peuerka. mudpakuys, 11 (ppakMOHHAS PElIeTKa,
MCTOYHHUKOB VY cnoBue HaOIIOI€HUS TJIABHBIX (GOTOH, ypOBEHb SHEPTUU ATOMA,
C TIOMOIIBIO MaKCUMYMOB IpH MaJeHUH U3JIy4YeHHEe U TorjiouieHue GpoToHa,
IPPaKIIMOHHOM MOHOXPOMATHYECKOTO CBETA CHEKTp MU3ITyUeHUSsI, CIEKTPOCKOTI.
pemeTku (MPaKTUKyM) Ha JU(PPAKIIHOHHYIO PEIIETKY Vmempb 3anIuChIBaTh YCIOBHUS
[IOKYMEHT TIOAMWCAH 3MEKTPOHHO MOAMNMCHIO
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N3nyuyeHnne u nornomexnue HAOJII0ICHUS TTIABHBIX AU(PPAKIUOHHBIX

(OTOHOB MpH MEepexoie aToma MaKCUMYyMOB TIPH MaICHUH

C OJTHOTO YPOBHS dHEPTUU MOHOXPOMATHYECKOTO CBETA

Ha Apyroi. Buasl CieKTpoB. Ha TU(GPAKIIMOHHYIO PEIICTKY, YCIOBUS
Cnekrpockorn U3ITyYEHUS U TTOTIIOMICHHS (POTOHOB

IIpU MEPEX0/ie aToOMa C OJHOTO YPOBHS
SHEPTUU Ha JPyrou, cooupaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY.
IIpusodums npumepvr IMHENYATHIX,
MOJIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3JIy4CHUs, TEXHUUYECKUX YCTPOUCTB,
B KOTOPBIX MPUMEHSIFOTCS U3ITYYCHHUSI
C Pa3NUYHBIMU BUJIAMU CTIEKTPOB.
Ipumensame ycinoBus HaOIIOICHUS
TJIaBHBIX TUPPAKITHOHHBIX
MaKCUMYMOB IpH MaJICHUH
MOHOXpPOMAaTHUYECKOr0 CBETA

Ha TU(PPaKIUOHHYIO PEIIETKY.
Cmpoums X0 «J1ydei»

IIPU UX HOPMAJILHOM NaJCHUU

Ha TU(PPaKIUOHHYIO PEHIETKY

Y TIOKa3bIBaTh HA HEW Pa3HOCTh XOJa.

@0pMyJZMp08dﬂ’lb TUIIOTC3Y O BUIC
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CIIEKTPOB U3JTYyY€HUSI UCTOYHUKOB CBETA
Pa3HOU NPUPOIBI.

Hccnedoeams ONTUUECKUE CTIEKTPHI
U3JIy4EHUSI HCTOUHUKOB CBETA PA3HOU
OPUPOABL U UHMEPRPEMUPOBATNY
MOJTyYEHHBIE PE3YIIbTATHI.
Onpeoensims JJTUHBI BOJTH U3TYYCHUS
Pa3JIMYHBIX UCTOYHUKOB

10 pe3yJIbTaTaM HaOIIOAeHUS

TG PaKIIUOHHON KapTHHBI,

naBaeMoit TUGPaKIIMOHHON PEIIETKOMH,
OIICHUBATh a0COJTIOTHYIO

Y OTHOCUTEIBHYIO IOTPEUTHOCTh
U3MEPEHHOU (hH3UIeCKOn

BEJINYMHBIL.

Hcnonvzosams TUPPaKIUOHHYIO
pemieTky, poHaps ¢ J1ammon
HaKaJIMBaHUsI, CBETOAUOAHBIN (hOHAPB,
ra3opaspsiHylo jJamimy, nuadparmy,
MEPHYIO JIEHTY.

Pewams 3a1aun o0 mageHUN CBETa
Pa3JIMYHOIO CIEKTPAIbHOI'O COCTaBa
Ha JU(PAKIIMOHHYIO PEIIETKY
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3.2.

HccaenoBanue
3aBHUCUMOCTHU
MHTEHCUBHOCTH
CBEUYCHUS CBETOIMOJIA
OT CHJIBI IIPOTEKAIOIIIETO
yepes Hero Toka

(TIpaKTUKyM)

2 CBeTouoa, MHTCHCUBHOCTD

U3Ny4eHus, POTOH, AIEKTPOH

Onepuposams nouamusmMu: CBETONO/,
p-N-riepexo, MMEeKTPOH, AbIpKa, (POTOH,
WHTEHCUBHOCTbH U3ITyUYEHUS.

Ymemwv 0OBSICHATD B YIIPOIIICHHOM BHJIE
IIPUHLIUAT JEUCTBUS CBETOANOA,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepvi NIPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHHKE.
Dopmyruposams TANOTE3Y O XapaAKTEPE
3aBUCUMOCTH MHTECHCUBHOCTH
V3JIyYEHUS CBETOIMOIA OT CHJIBI
MIPOTEKAIOIIETO Y€PE3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
MHTEHCUBHOCTH U3JIyYEHUS CBETOAUOIA
OT CHJIBI IPOTEKAIOLIETO YEPE3 HETO
TOKa U UHMEPNPemuposams
IIOJIYYEHHBIE PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTH
VHTEHCUBHOCTHU U3JIyYEHUS CBETOAMOIA
OT CHJIbI IPOTEKAIOIIETO YEPE3 HETO

TOKa (C y4eTOM aOCOTIOTHBIX
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3.3.

HaGmronenue
M30UpaTETHLHOCTH
BHYTPEHHETO
dboTorddexra Kk JIrHE
BOJIHBI CBETA

(IpaKkTUKyM)

2 CseTo1Mo, MTHTEHCHUBHOCTh

U3IIy4eHus1, HOTOH, DIEKTPOH.
DHeprusi ¥ UMIyJbC (HOTOHA.
dotorpdext. 3aKkoHbI
doTodrddekra. YpaBHEeHHE
DitHireitHa i pororddekra.

«Kpacnas rpanuna» portosrddexra

NOTPEIIHOCTEN N3MEPSEMBIX
(bu3MUeCKUX BETUYMH).

llpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (DU3NIECKHUX
BEJIMYHH JIPYT OT JApyTa.

Onpeoensaimeb XapaKkTep 3aBUCUMOCTH
WHTCHCUBHOCTH U3JTyUYCHHUS CBETOIHOA
OT CHJIBI POTEKAIOIIIETO Yepe3 HEro
TOKa.

Hcnonvzoeams CBETOIUO, TFOKCMETP
(v cMapThOH ¢ TaTIUKOM
OCBEIICHHOCTH ), JITAOOPATOPHBIN OJIOK
nuTaHus (UM UCTOYHUK IMOCTOSTHHOTO
HANPSHKEHUS, peOCTaT U MYJILTUMETP)
Onepuposams noHAMUAMU: CBETOAUO/,
p-N-miepexo, JIEKTPOH, JbIpKa, (DOTOH,
WHTECHCUBHOCTH M3TyUYCHUS,
dboToaddekT (BHEIIHUI U BHYTPEHHUI),
bOTOTOK, «KpacHasi TpaHUIIA»
dboTorddekTa.

Ymems OOBSCHATH B YIIPOILIEHHOM BHUJIC

IIPUHIAT AEUCTBUS CBETOAMOA,
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(opMynrpoBaTh 3aKOHBI (HOTOADPeEKTa,
3alUChIBaTh YpaBHEHUE DWHINITEITHA
st hpotodddexra u hopmyny

JUTSL «KKpAcHOU rpaHuIs» GporodddekTa,
coOupaTh IKCIEPUMEHTATBHYIO
YCTQHOBKY.

IIpusooums npumepsl IPUMEHEHUS
CBETOJMOJIOB B OBITY U B TEXHUKE.
Ilpumenams 3axonbl pororddexra,
ypaBHEHHE DUHIITEHA

st pororddekra, hopmyny

JUTSL KKpaCHOM rpaHuIsn Ghotodddekra.
Dopmyauposams TUTIOTE3Y

00 yCITOBHUSIX BOSHUKHOBEHUS
BHyTpeHHero ¢oToaddexra

IpU MaICHUU Ha CBETOAMOJ CBETOBBIX
BOJIH Pa3HOM JJIMHBI.

Hccnedosamn siBneHnEe BOSHUKHOBEHUS
(OTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
M3yUYWB 3aBUCHMOCTB CHIIBI ()OTOTOKA

B OCBEILIAEMOM CBETOJIMOJIC

OT HAIIPSKCHUS HA APYTOM CBECTOAMNO/IC,
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BBITIOJTHSIOIIIEM POJIb UCTOYHUKA CBETA
U UHmMepnpemupo8ams MOTy4YCHHbIC
pe3yabTaThI.

Onpedensams ycIoBUE BOZHUKHOBEHUS
¢$boTOTOKa B OCBEIIIAEMOM CBETOJANOIC
(TOK BO3HUKAET TOJIBKO MPHU OCBEILIEHUH
€ro CBETOJIMOJIOM C JJIMHOW BOJIHBI,
MEHbIIEH WJIN PABHOW JIJIMHE BOJIHBI,
Ha KOTOPYIO pacCUUTaH OCBEIIAeMbIi
CBETO/IMO/T).

Hcnonvzoeams CBETOOUOABI PA3HBIX
1IBETOB (KpacHbI€, 3€JICHbIC U CUHHUE),
1ab0paTOpHBIN OJI0K MUTAHUS,
MYJIbTUMETP.

Pewamo 3amaun Ha potord ekt

Uroro no pazgeny )
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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