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IHHOACHUTEJIBHASA 3AITMCKA

Hacrosimast pabouast mporpamma kypca « OCHOBBI PU3NYECKOTO IKCIIEPUMEHTA»
pazpaboTaHa B COOTBETCTBUU C TpeOOBaHUSMH (HeepaibHOTO TOCYAAPCTBEHHOTO
o0pa3oBaTelIbHOTO CTaHJapTa cpeaHero obdmero obpazoBanus (mamee — DOIOC
COO) [1, 2] u HanpapiieHa HA OPTaHU3AIKMIO OO0YUYEeHHsI B (PU3UKO-MATEMaTHIESCKOM
npoduie B COOTBETCTBUU C TpebOoBaHuUsIMU (eaepaibHOi  00pa3oBaTeNbHOM
mporpamMMel cpesiaero oomiero oopazosanus (OOII COO) [3].

Peanuzamus nporpaMMbl MOXKET COACHCTBOBATh TOCTUKEHUIO O0yJAOITUMUCS
IIaHupyeMbIx  pesdysbtaToB  ocBoeHus DPOII  COO, pa3BUTHIO JHUYHOCTH
oOyuaromuxcsi, (GOPMUPOBAHUIO M YJOBICTBOPEHHUIO HUX COLMAIBHO 3HAYUMBIX
WHTEPECOB U noTpeOHOCTEN, camopean3aluu oOyuatomuxcsa. OnHoU u3
BO3MOKHBIX (OpM peanu3aluu NporpaMMmbl siBisieTcss ypok. [IporpamMma Moker
peaTM30BBIBATHCS 00pa30BaTEIbHOM OpraHu3alueil CaMOCTOSATENbHO JIN0O Ha OCHOBE
B3aMMO/ICHCTBUS C IPYTUMU OPTaHU3AIUSIMHU, OCYIIECTBISIOMUMH 00pa30BaTEIbHYIO
JESITETHHOCTb.

[Iporpamma kypca «OCHOBBI (DPU3UYECKOTO IKCIEPUMEHTA» MpeIHa3HAueHA
s peannzanuu B 11 kimaccax MOY «lllkona Ne3 umenun A.H. KpucanoBa» ropoja
AJNymTel W HampaBlieHa HA JIOCTHKEHUE COOTBETCTBYIOIIMX  PE3yJIbTaTOB,
chopMyJIMPOBAHHBIX B (enepaibHOl padodeil mporpaMme Mo y4yeOHOMY MpeaMeETy
«Du3uka» (0a30BbIA YPOBEHB).

[Ipn u3yuenun ¢usuku Ha 0a30BOM YPOBHE peanu3anus 3TUX HTPUHIUIIOB
0asupyeTcss Ha MCIHOJIb30BAHUM CAMOCTOSITEILHOTO YYEHHUYECKOTO JKCIEPUMEHTA,
BKJIFOYAIOIIIETO, B TOM dYHCIE, paboThl (usznueckoro mpaktukyma. Ilpu sTom mon
paboTamMu TIpaKTUKyMa TOHHMAETCS CaMOCTOSTEIRHOE HCCIENOBAaHNE, KOTOPOE
MPOBOJIUTCS MO PYKOBOACTBY CBEPHYTOTO, 0000IIEHHOTO BHAa 0O€3 MOIIaroBoi
MHCTpYKIUU. B pesynbrare obecrieynBaeTcsi OBIaJeHUE O00yJarOIUMUC YMEHUSIMHU
MPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUSI, UCCIE0BATh B3aUMHbBIE 3aBUCUMOCTH
JIBYX (PU3MYECKUX BEIUYHUH U OCYIIECTBIISITh TOCTAHOBKY OIIBITOB IO MPOBEPKE
MPENIOKEHHBIX TUTIOTE3. Bee 3T0 crmocoOCTBYeT NOCTHKEHHUIO OJHOW M3 OCHOBHBIX
nenen u3ydeHus (U3UMKU Ha YPOBHE CpPEIHEro oOIIero oopa3oBaHUS — OBIAJCHUIO
OoOy4YaroluMHCsT METOJaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUST W MPOBEACHUS
bU3HYECKHUX HKCTIEPUMEHTOB, aHAJIN3a U UHTEPIIpeTalui HHOOPMaIIUU, OTIPEACIICHUS

JIOCTOBEPHOCTH IIOJIyYEHHOT'O PE3yJIbTara.



AKTYaJIbHOCTh peaIM3allud JTAaHHOW TMPOTPAMMBI  OTNPEAEISCTCS TEM, UYTO
€€ OCBOEHHE IMO3BOJISIET OOydYalUIMMCS Ha  MPakTUKE  O3HAKOMUTHCA C
pPa3IUYHBIMU (DU3UYECKUMU SIBICHUSIMU, IKCIEPUMEHTAIBHO HU3YYUTh pPa3IUYHbIC
busznueckue 3aKOHOMEPHOCTH, YIJIyOWTh CBOM TEOPETUYECKHE 3HAHHS, Pa3BUTh
UMEIOIIMECS U TPUOOPECTH HOBBIE TMPAKTUYECKHE YMEHUS W HABBIKM B 00JacTH
IJIAHUPOBAHUA, TTOATOTOBKH, IIPOBENECHUS, aHAIN3a U UHTEPHpETAUU (PU3UIECKOTO
HKCIIEPUMEHTA.

[IporpamMmma naer 00y4yarOMIMMCS BO3MOXKHOCTh MHPHOOPECTH MPAKTHUECKUN
OTIBIT pabOTHI C JTAOOPATOPHBIM 00OPYI0BAHUEM, OBJIAJAETh KOHKPETHBIMU MpUEMaMu
WCCIIEIOBATEIBCKON  JIESTENHHOCTH HaYWHAIOMIEr0  (pU3HUKa-dKCIEPUMEHTATOpa,
c(OpMUPOBATh HABBIKK OI[E€HKH MOTPELIHOCTEN PE3yJIbTaTOB U3MEPEHHUS (PU3UUECKHUX
Beau4yuH. Peanuzamusi mporpaMmbl  co3AaeT  yciaoBUsS A (popMuUpoOBaHUSAY
0o0yyYaroluxcsi HECTaHJAAPTHOTO KPEaTUBHOTO MBIIUICHHS, COACHCTBYET DPa3BUTHIO
WHIUBUIYATbHOCTH  CYXJCHHH,  (DOpMHUpPOBaHUIO  KYJBTYphl  OOOCHOBaHUS
COOCTBEHHOTO MHEHUS U CBOOO/IbI €T0 BHIPAKCHU .

[IporpaMmma MokeT ObITh BOCTpeOOBaHa OOYYAIOUIMMUCS, KOTOPHIE HMEIOT
WHTEpPEC U MOTHUBAIIMIO K U3YYEHUIO (DU3UKH U MATEMaTHUKH, TOTOBATCAK YUacTHUIO B
OJIMMNHUAAAaX IIKOJbHUKOB 10 (U3MKE, B paMKax KOTOPBIX MPETyCMOTPEH
MPAKTUYECKUU TYP.

[IporpamMma mpecieayer He TOJIbKO 0Opa3oBaTelbHbIC, HO U BOCIUTATEIbHbIE
LEIH, TOCKOJBKY COOTBETCTBYET WUJAEE DJKOJOTHU3AlMM U HUJee NPUKIATHON
HaIMpaBJIEHHOCTHU, KOTOPBIE, B YHUCIE JAPYTUX HJIEH, TMOJOXKEHbI B OCHOBY Kypca

busuku, nzydaemoro Ha crynenu COOQO.

BapuanTtbl peanu3anuu nporpaMMbl 4 (pOpMbI IPOBEACHUA 3aHATHI

Peanuzanmuss nporpaMMbl IpeAnojiara€T CoYeTaHWe pas3lIMYHbIX  (popMm
IPYIINOBON pabOThl (CIyLIAHUE JIEKIUM, NUCKYCCUSI, MOHTQX HSKCIEPUMEHTAIbHbIX
YCTaHOBOK, ITpoBeicHUE PU3MIECKUX U3MEPEHUHN TTO] PYKOBOICTBOM IPEIOaBaTesl)
U WUHAUBUAYAJIbHON palbOThl (BBIMOJHEHUE CAMOCTOSTEIBHBIX paboT W paboT
MpakTUKyMa, 00pabOTKa UM HMHTEpIpEeTalusi pe3yJbTaToB (PU3UUYECKUX HU3MEPEHUH).
Hcnonb3oBanue Takux Gpopm paboThl MOMOTAaET pa3BUBATh Y 00yYaIOIMINUXCS, C OAHOU
CTOPOHBI, HABBIKM BOCHPUSITUS HOBOM HMH(pOpMALUMU MpPU Pa3IUYHBIX (Popmax ee
nojauu, a ¢ JIPyroil CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEIBHOCTh U TBOPUYECKOE

Hauano. B ICJIOM pcain3ainus IIaHHOi/JI MMporpaMmsbl I0JIKHA ITOJIOKUTCIIBHO



CKa3bIBaThCAd KaK Ha AaKTyalu3allMd 3HAHUW, YMEHUW M HABBIKOB OOYUYarONIMXCSB
paMKax uX NpeanpopecCruOHaIbHON TEXHOJIOTUYECKOW (MHIKEHEPHOW) MOATOTOBKH,
TaK 1 Ha COLMATBLHOM (DOPMUPOBAHUM JIMYHOCTU O0yHAIOLIUX CS.

[Iporpamma kypca paccuntana Ha 34 yaca, B paMKax KOTOPBIX IIPEIyCMOTPEHbI
Takue (popMbI padboOT, KaK JEKIIUU, CAMOCTOATENIbHbIE pa0OTHI U pabOThl IPAKTUKYMaA.
B xonme camocTosiTenbHBIX paboT oOydyaroluecs IMOJl KOHTPOJIEM IPEeroaBaTels
3aKpETUISIIOT HOBBIEC 3HAHUS, OTPA0ATHIBAIOT ONPE/ICTICHHbIC YMEHHUS U HaBbIKU. PaboThI
MpakTUKyMa  TOAPa3yMEBAIOT  CaMOCTOSITENIBHOE  pelieHue  00ydYaronIuMucs
HKCIIEPUMEHTATBHBIX (PU3NYECKUX 33/1a4. TeMaTrka paboT MpakTUKyMa U OPSJIOK UX
CJIEZIOBAHUSI COOTBETCTBYIOT CTPYKTYpE TEMAaTWYECKOTO IUIaHUpOBaHUs (enepanbHON
paboueii mporpamMmsl o yuyeOHoMy rpeamMeTy «Pusnkay (0a30BbIld YPOBEHb).

[IporpamMmma paccuuTaHa Ha peajid3alUi0 B TEUECHUE OJIHOTO roja OO0ydeHHS
B 11 kiaccax mpu NMpOBEICHUH 3aHITUN OJWH pa3 B HEAEI0 00beMoM | yac Kaxmoe.
[lo ycmoTpeHuio y4yuTenss MOPSAOK CIEAOBAaHUS 3aHSITHI MOXET ObITh M3MEHEH, a
HEKOTOPBIE MOTYT OBITh HCKIIFOUEHBI.

[Ipu pabote c¢ oOywatomumucs 11-ro kiacca pexKOMEHIyeTcs HayUuHATh
U3JI0kKEHUE YueOHOTO MaTepuasa ¢ poBeeHUs 3aHsITUM, HATTPaBJIEHHBIX HA OCBOCHHUE
00y4aromMMHKCSl OCHOBHBIX ITPUEMOB U METOJIOB 0OPaOOTKHU pe3yIbTaTOB (PU3HUECKUX
U3MEPEHUN U OLIEHKHU MOrPEeIIHOCTEMH.

Psn paGor mnpakTtukyma (Ha yCMOTpPEHUE YUMTENs]) MOXKET OBbITh 3aJlaH
oOyyaromuMcsi Ha JIOM JIJI CaMOCTOSTEIBHOTO BBIMOJTHEHUSI C TOCICAYIOIIIM

KOHTPOJIEM U 0OCYKIEHUEM MOJIYUYEHHBIX PE3YIbTaTOB.

B3aumMocBs3b ¢ penepaibHoOl padoyeil NPOrpaMMoil BOCIIUTAHUSA
[Iporpamma paszpabotana ¢ ydeToM pekoMmeHaanui ¢denepanbHol paboueit
MporpaMMbl BOCIIUTAHUS. B 4aCTHOCTH, OHA YUYUTBHIBAET MCUXOJIOTO-1€JarOTHYECKIE

O0COOEHHOCTU COOTBETCTBYIOIIEH BO3PACTHON KAaTErOpuu 00ydarouuxcsl.



[Iporpamma COOTBETCTBYET TaKMM IEJIsIM  BOCIUTaHUS OOyYaroIIUXcs,
KaK pa3BUTHUE JIMYHOCTH, CO3/1aHUE YCIOBHM I CaMOOTPEIEICHHS U COLIMATU3AIIUH.

[IporpaMmma  conelCTBYyeT pEIICHHIO CIEAYIOIIMX 3a3Ja4  BOCIUTAHUS
oOy4JaroIuXcs: YCBOGHHE 3HAHWM, HOPM, JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaauUui, KOTOPbIE BEIPadOTAIO0 POCCUNICKOE 00111eCTBO; POPMUPOBAHKUE U PA3BUTHE
JUYHOCTHBIX  OTHOLIEHWHA K O3TUM HOpMaMm, LEHHOCTAM; HpHOOpeTeHue
COOTBETCTBYIOIIETO 3TUM HOPMaM, IIEHHOCTSIM, TPAJUIIUIM COLMOKYIBTYPHOIO OTbITa
MOBEJCHHUSA, OOICHUS, MEKIMYHOCTHBIX U COI[MATBHBIX OTHOIIECHUN, MPUMEHEHUS
NOJIYyYEHHBIX ~ 3HAHUW;  JOCTWKEHHWE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOEHUS
obmeo6pazoBaTenbHON MporpaMmel o ¢usuke B cootBercTBUu ¢ ®I'OC COO.

[IporpaMma cOOTBETCTBYET CIAEAYIOIIMM OCHOBHBIM HAMPaBICHUSIM BOCIIUTAHUS.

1) TpynoBoe BocnmUTaHHWE — BOCHUTAHHUE YBAXKEHHUS K TPYAY, TPYASIIUMCS,
pe3yinbraraM Tpynaa (CBOEro M JpYyrux JloJei), OpUEHTAlUUs Ha TPYIOBYIO
NESTENbHOCTD, MOJIyYeHHE npodeccun, JUYHOCTHOE CaMOBBIpaXXKEHHUE
B MPOAYKTUBHOM, HPABCTBEHHO JOCTOWHOM TpPyJ€ B POCCHIMCKOM OOUIIECTBE,
JOCTH)KEHUE BBIJAIOIIMXCS PE3YyJbTaTOB B MPOPECCUOHATBHONU JEATEIbHOCTH.
[leneBbIMM OpHEHTHpPAMHU SBIAIOTCS: (OPMUPOBAHUE OCO3HAHHON TOTOBHOCTH
K TOJY4YeHHIO MpOQeCcCHOHATBHOTO 00pa3oBaHus, HEMPEPHIBHOMY O0OpPa30BAHUIO
B TCUCHHE JKM3HU KAaK YCIOBUIO YCIICIIHOW MPOPECCHOHATBLHOM W OOIIECTBEHHOM
JEATEeNbHOCTH; TOHUMAaHHE CHEeUU(PUKU camMooOpa3oBaHusi W MpodecCUOHATbHOU
CaMOIIOATOTOBKM B  MH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOILECTBE,
TOTOBHOCTH YYUTHCS U TPYUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTH Ha
OCO3HAHHBI  BBIOOP cdepbl NPOPECCHOHATHPHON  TPYJIOBOM  JI€ATEILHOCTUB
POCCHUICKOM OOIIIECTBE C YUETOM JIMYHBIX )KU3HEHHBIX TUIAHOB, MOTPEOHOCTEN CBOECH
CceMbH, O0IIlECTBA.

2) DKoJIOrM4ecKoe BOCHUTaHUE — (DOPMHUPOBAHUE DKOJIOTHUECKON KYJIBTYPHI,
OTBETCTBEHHOT'0, OEPEXHOT0O OTHOILIEHUS K MPUPOJIE, OKPYKAIOIIEH Cpeie Ha OCHOBE
POCCUICKMX TPAAUIMOHHBIX TyXOBHBIX LIEHHOCTEHW, HaBBIKOB OXpaHbI, 3aIIUTHI,
BOCCTaHOBJICHUSI TTPUPOJIbI, OKpYKatouien cpeapl. LleneBbiM OpUEHTUPOM SIBISIETCS
OCO3HaHHME HEOOXOJIMMOCTH NMPUMEHEHUS 3HAHUS €CTECTBEHHBIX U COLMAIBHBIX HAYK
JUIsL  pa3yMHOTro, OEpexIMBOrO MPUPOJONOIb30BaHUsA B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAy4YHOTO MMO3HAHUS — BOCIIUTAHUE CTPEMIIEHUS K TIO3HAHUIO ceOs

U IpyTUX JIOJIeH, MPUPOABI U OOIIECTBA, K MOTYUYCHHUIO 3HAHUH, KauyeCTBEHHOTO



o0pa3oBaHusl C y4e€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
LleneBbIMH OpUEHTUPAMH SIBISIIOTCA: (OPMUPOBAHUE JESITEIBHO BBIPAKEHHOIO
[IO3HABAaTEIBHOTO MHTEpeca B 00JacTH (U3MKM C YYETOM CBOUX MHTEPECOB,
CIIOCOOHOCTEH, JOCTHXKEHUH; MOJTyUYEeHHE MPECTaBICHUN O COBPEMEHHOW Hay4YHOM
KapTUHE MHUpPa, O JOCTIKEHUSX HAayKd U TEXHUKU, O 3HAYEHUU HAYyKH B >KU3HU
poccuiickoro oOmecTBa, 00ECIEYeHHH €ro 0e30MacHOCTH; MPUOOPETCHHE HABBIKOB
KPUTUYECKOTO MBIIUICHUS, OIpPEACICHUs JOCTOBEPHOM HaydyHOHW HMH(pOpMauu
U KPUTUKH aHTUHAYYHBIX TPEJCTABICHUM; pa3BUTHE U NPUMEHEHHE HABBIKOB
HAOJIO/ICHNSI, HAKOIUJIEHUS U CUCTEeMaTU3aluu (PAKTOB, OCMBICIEHHUS OIbITaB

GCTGCTBGHHO-Hay‘IHOﬁ obacTu I1I03HaHMHs, HCCHCﬂOB&TGHBCKOﬁ ACATCIIBHOCTH.

Oco0eHHOCTH PadOTHI YYUTEJIS 10 IPOrpaMme

[Tpu peanu3zanuu 1aHHON MPOTPAMMBI 3a/1a4ya YYHUTEISI COCTOUT B TOM, YTOOBI
CO37aTh YCJIOBUS JJIsl yCBOSHUSI OOYYaIOIMUMUCS HOBBIX 3HAHUMN, MPUOOPETCHUS UMM
HOBBIX YMEHUH W 3aKpeIUICHUS  HABBIKOB, HEOOXOIUMBIX JUISl MPOBEACHUS
bU3HYECKHUX HKCTIEPUMEHTOB U aHAJIM3a MOJYYEHHBIX PE3yIbTaTOB.

Jlns pemieHuss 5TOM 3a7adyud  HEOOXOAMMO Haauyue B KaOuHeTe (U3UKHU
0o00pyOBaHMS, KOMIUIGKTYIOIIUX M PACXOJIHBIX MaTEPUAIOB, TPEOYIOITUXCS AJIs
MIPOBEJICHUS CAMOCTOATEIbHBIX Pa0OT U paboT npakTukyMa. [lepeuens npemmaraeMbix
pabotr cpopMmupoBaH TakuM O0O0pa3oM, YTO TMOATOTOBKA K HX IIPOBEACHUIO
HE JIOJKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyJAHEHUN — BCE HEOOXOIUMOE st
peann3aiuy TporpaMMbl, Kak MPaBWIO, JTMOO HAaXOAUTCSIB KaOuHeTe GU3UKU, TUO0
JIOCTYITHO B IMIOBCEIHEBHOM OBITOBOM OOHMXOJIE.

[lepen HayamoM 3aHATHI YYUTENIO PEKOMEHAYETCS CaMOCTOSITEIHHO
BBITIOJIHUTh BCE TEOPETUUYECKUE 3aJaHusl, CAMOCTOSITENIbHbIE pabOThl U PadOTHI
MPaKTUKyMa, KOTOPHIE TOJDKHBI OyAyT BBINOJIHATH 00ydJaronecs. ITo AacT YUYUTEIIO
BO3MOXHOCTh HE TOJIbKO BBISBUTH BO3MOXHBIE€ TEXHUYECKHE MPOOIEMBI,
HO U TIOJIyYUTh KOHTPOJIBHBIE PE3yJIbTaThl U3MEPEHHN U UX 00pabOTKH, KOTOpHIC
MOHANOOATCS Il JNajdbHEWIeld MPOBEPKM TPABHIBHOCTH BBIMOJTHEHUS padoT
00yYarOITUMHUCH.

YuurtentopekoMeHAyeTCsl TPU MPOBEACHUU 3aHSATUN MO MpOrpamMMe aKTHBHO
y4acTBOBATh B JEATEILHOCTU O0yHAIOLIUXCSl, KOHTPOJIUPOBATH X0/ BBIMIOJHEHHS] MU

3KCHepI/IMeHTaJ'IBHOI71 pa6OTBI, HaIlpaBJIsAATh U KOPPCKTUPOBATh HX HCﬁCTBHH,



CBOCBPEMEHHO  yKa3blBaTh Ha  OMIMOKK W  HEAOYEThI, TMOJCKAa3bIBATh U
JEMOHCTPUPOBATh MPAaBUIBHBIE CIOCOOBI BBINOJHEHUS] MPAKTUYECKOW pabdoThI,
o0cyXaaTh NPUYUHBI U BO3MOXKHBIE MOCIEACTBUS JIOMyCKaeMbIX omuOoK. Bo Bpems
3aHATUI HE00X0TMMO MO/AJIEP>KUBATh n00poKeTaTeNbHY IO atMocdepy
COTPYIHUYECTBA.

YuuTento cieayer yYuThIBaTh, UTO JIOTHKA OCBOCHUS MPOTPAMMBI TIPEATIOiaraet
MoCIIeZIOBaTeNIbHOE M3YyYeHUE MaTepualia — CHadalla 00yJaromnecs 1I0KHBl OCBOUTH
0a30BbIe MPUEMBI U METOJIbl MPOBEACHUA (PU3NUECKUX U3MEPEHUN U 00paboTKu
MOJIy4aeMbIX Pe3yJbTaTOB, & YK€ 3aTeM MPUMEHSITh MX Ha MPAKTUKENO CXeMe «OT
IpoCcTOoro K ciaoxkHomy». [loroMy mnpumepHas cxemMa NPOBEIAEHUS 3aHATHN 1O
pOrpamMMe MOKET OBITh CIEAYIOIICH:

1) oOBsiICHEHHE TEOPETUYECKOTO MaTepHuaa 1o TeMe;

2) MOArOTOBKAa K BBIMNOJHEHUIO CAMOCTOSTENbHON paboThl UM padoThI
MpakTUKyMa — OOCyXJEHUE 3a/laHus, yCTPOUCTBA DKCIEPUMEHTAIBHON yCTaHOBKH,
HEOOXOJMMOr0 TEOPETUYECKOTr0 Marepuaia, NPUEMOB U METOJIOB  MPSMbBIX
AKCIIEPUMEHTATBHBIX U3MEPEHUH, CIOCO00B X 00pa0OTKU U OIICHKU MOTPEIIHOCTEN
VU3MEPEHU;

3) mpoBedeHHE CaMOCTOSITEIbHON PaOdOThI MIIM PA0OTHI MPAKTUKYMAa, KOHTPOJIb
MPaBUJILHOCTHU MPOBEICHUS U3MEPCHU;

4) o0paboTKa  TMOJYYEHHBIX  OJKCICPUMEHTAIBHBIX  JIAaHHBIX,  OIICHKA
MOTPELIHOCTEN;

5) oOcyxaeHue pe3yabTaToB OOpabOTKH MOJYUYEHHBIX IKCIEPUMEHTAIBHBIX
JAHHBIX U MPOBEPKa UX MPABUIHLHOCTH.

B cnydae HexBaTKu BpeMEHU Ha pean3alliio B KJacce MyHKTa 4 TaHHOU CXEMBbI
PEKOMEHAYETCS  TPEIJIOKUTh  OOyYaroIIMMCS  BBIOJHHUTh  COOTBETCTBYIOIIHE
JNEUCTBUSI IoMa, a MyHKT 5 peanu3oBaTh B Hauyalle CIEAYIOLIEro 3aHsATHS, MO0
MIPOBECTU HEOOXOUMBIE 00CYXIEHUS C 00YUYaIOIIMMUCS B MOPSJIKE UHIUBUIY ATbHOM

paboTHI.



COJIEP’KAHUE KYPCA BHEYPOUYHOU JESITEJIbHOCTH
«OCHOBbBI PUBNYECKOI'O OKCIIEPUMEHTA

11 KJIACC

3ansaTue 1. OneHKa BeJIMYUHBI TOPU30HTAJIBHOM COCTABJISIIOIEd MATHUTHOM
UHAYKIUM MATHUTHOTO MOJISA 3eMJId

Ilpakmukym

3aoanue. OueHUTE MOJYJIb TOPU3OHTAIIBHOM COCTaBISIONICH BEKTOpa
MarHUTHOW MHIYKIIMM MAarHUTHOTO MOJIs 3eMJIH.

Obopyoosanue. Kommac, conenoun (mauamerp 10 oM, 150 BuTKOB),
71a00opaTOPHBIN OJIOK MUTAHUS, TPAHCIIOPTHUP.

Kpamkoe onucanue pewenus. 1IpoBoAUTCA 3KCHOEPUMEHT IO OMPEACICHUIO
MPOCTPAHCTBEHHOM OPUEHTALMU BEKTOPA UHAYKIMUH MarHUTHOT'O MOJIsl, CO3/1aBa€MOT0
Ha OCH COJICHOUJIa TIPHU CYIEPIO3UIIMN MATHUTHOTO TMOJs 3€MJIM U MarHUTHOTO MOJIS
COJICHOMA, B 3aBUCUMOCTH OT CHJIbI TOKAa B BUTKaX cojieHouaa. 11o 3Toi 3aBUCUMOCTH
ONpENENIETCS] MOAYJb TOPU30HTAJIBbHOM COCTABJIAIOIIEH BEKTOpa MAarHUTHOU
WHYyKIIMA MAarHUTHOTO OIS 3eMIIH.

Onucanue cxooceil pabomer npakmuxyma: [8], rmaBa Ne 4, maGopaTopHas
paborta No 12.

3ausatue 2. H3mepeHne 3aBHCHMOCTH BeJIHUYHHbI MATHUTHOW WHAYKIHUU
MATHUTHOTO TMOJIsI MATHUTA OT PACCTOSHUS

Ilpakmukym

3adanue. I3yunte 3aBUCUMOCTh BETUYMHBI MArHUTHOW WHIYKIIMA MarHUTHOTO
MOJISI TIOCTOSIHHOTO MarHWTa Ha €ro MPOJOJIbHOW OCH CUMMETPUU OT PACCTOSHUS
MEXTy IICHTPOM MarHuTa ¥ TOYKOW W3MEPCHUM.

Obopyoosanue.  CmapTdoH ¢  HOpPEAyCTAHOBIECHHBIM  MPOrPAMMHBIM
oOecriedeHHEM JIJIi W3MEPEHUS BEIUYMHBI MArHUTHOTO TIOJIS, MHJIWHIAPHYCCKHMA
MAar"uT, JUHEWKA, MaJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C mMOMOIIBIO TaTYUKOB CMapTHOHA TPOBOJAUTCS
npsSMOE€ U3MEpPEHHWE BEIUYMHBI MArHUTHOW WHAYKIIMA MAarHUTHOTO IIOJS Ha OCH

MUJIMHAPHUYICCKOTO MAariuTa B 3aBUCUMOCTHU OT pACCTOAHUA JO HETO.

3anstue 3. HaOJ/ro1eHne MarHuTHOT 0 rucrepe3uca

Ilpakmukym



3aoanue. HamoTailTe HECKOJBbKO BHUTKOB  H30JMPOBAHHOTO MPOBOJA
Ha [MWIMHIPUYECKYIO YacTh JIanlku InTaTtuBa. [logHecuTe Topel JIankud OJU3KOK

MOJIOKEHUIO JTaTYUKa MAarHUTHOTO ToJisi MoOuiibHOTO TenedoHa. [Tonaiite
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AIEKTPUYECKUM TOK B TpoBoja. M3mepbTe 3aBUCUMOCTh BEIUYMHBI WHIYKIIUU
MarHMTHOTO TOJISI Ha TOPIIE JIAMKU OT CHJIbl IPOTEKAIOIIEro uYepe3 mpoBoj Toka. [lis
ATOTO  BHAUajie¢  IMOBBIIIANTE  3HAUYCHUS CHJIBI  TIPOTEKAIOUIero  TOKa JI0
MaKCHUMaJbHO BO3MOXHOTO 3HAY€HHs, a MOTOM MOHMXAWTe A0 HYJEBOIO 3HAYEHUS.
3aTeM CMEHUTE TMOJSIPHOCTh MOJKIIOUCHUS MCTOYHUKA TOKA W TOBTOPUTE OIIBIT.
[TocTpoiite rpaduk, OMUCHIBAIOIINNA 3aBUCUMOCTh BEJTUYMHBI MATHUTHON UHIYKIIUA Ha
TOPIIE JIATKU OT CUJIbI MPOTEKAIOIIET0 Yepe3 NPOBOJI TOKA.

Obopyoosanue.  CmapTdoH ¢  TOPEAYCTAHOBIEHHBIM  MPOTPAMMHBIM
oOecriedeHrEM JUIsl U3MEPEHHUs BEIMYMHBI MAarHUTHOTO TIOJIS, INTATHB C JIBYMS
JanKaMu, OJHA M3 KOTOPBIX JOJDKHA OBITh KEJNE3HOW (MM JPYrod >KeJIe3HbIN
CEpJICYHHUK), JTaOOpPATOPHBIM HCTOUYHHK MUTAHUS, OJHOKUIbHBIA H30JUPOBAHHBIN
MIPOBO/I, BBIICPKUBAIOIINI MaKCUMAIBHBIM TOK JIA0OPATOPHOTO MCTOYHMKA MU TAHUS.

Kpamkoe onucanue pewenus. Jlanka mraTuBa 0OMaThIBa€TCS HECKOJIBKUMHU
BUTKaMU TOJICTOTO M30JUPOBaHHOTO mpoBojga. C MOMOIIBIO JT1a00PaTOPHOIO
HMCTOYHHMKA MUTAHUS Yepe3 MPOBOJI MPOMYCKAeTCs deKTpuiecKkuii Tok. CHavyana Tok
MPOMYCKAIOT B OJHOM HAINPaBIE€HHUHM C IOCTEIEHHBIM YBEJIUYEHHEM CHJIBI TOKaH
€ee  MOCIEeAYIUIMM  YMEHbIIEHHEM, IOTOM NpoLenypy  MOBTOPSIOT AJIS
MIPOTUBOIIOJIOKHOTO HalpaBiieHus Toka. [Ipu 3ToM u3Mepsiercss BenuunMHa MHAYKIUH
MarHuTHOTO TIOJISI Ha TOpILIE JIANKWA IITaTUBAa C MOMOUIBI0 MOOMIBHOTO TenedoHa.
Ctpoutcsi 3aBUCHUMOCTh BEIMYMHBI MHAYKIIMM MATrHUTHOTO TOJSL OT CHJIBI
MPOTEKAOIIETo uepe3 mpoBoa Toka. OOCykKaaeTcs MOJTYyUYCHHBIN TpauK U sSBJICHUE

MAarauMTHOT'O THCTCPC3UCA.

3ansaTue 4. U3zyyenue padoThl JICKTPOABUIaTe 51 U AMHAMO-MAIIMHBI (YacTh 1)
Jekyua «NeKTpoABUraTeNb U dJIeKTporenepatopy». O0CykaaeTcst UCTOPUS
M300peTeHuss DJICKTPOJBUTATENsI W  COBEPIIEHCTBOBAHUSA €ro  KOHCTPYKIIUH.
OnuceIBaeTcsi BHyTPEHHEE YCTPOUCTBO AIEKTPOABUTATENS M AJIEKTPOreHepaTopa.

Paz0Ouparorcsa TeopeTuyeckue 3aa4u 1o TaHHOW TeMe.

3ansTue 5. U3yuyeHue padoThI 3JIeKTPOABUTaTE ISl 1 AMHAMO-MAIIUHBI (4aCTh 2)
Ipaxkmuxym
3aoanue. 1) IlpoBenure cepuro 3KCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh CHJIBI
TOKa, BbIpabaThIBaEMON T€HEPATOPOM, OT BEIMYMHBI MOMEHTA CHUJIbI, TPUIIOKEHHOTO

K ero Baiy. 2) [IpoBenure ceputo SJKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMUMHBI
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HaNpsDKEHMsI, IMOJAHHOIO Ha JJEKTPOJBHUraTelb, OT YacTOThl €ro BpalleHHUS U
MEXaHUYECKOW Harpy3KH ero Baja.

Obopyoosanue. DIEKTPUUYECKUM MOTOPUHUK C PEIyKTOPOM, HaAOOp Tpy30B,
peocTar, COeJMHUTENbHBIE TPOBO/IA, JJA0OPATOPHBINA MCTOYHUK MUTAHUS, MYJIBTUMETP
(ammiepmeTp), CEKYHAOMED.

Kpamxoe onucanue pewenus. 1IpoBoaATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CHJIBI TOKa, BbIpabaThIBa€MOW TE€HEpPATOPOM, OT BEIWYMHBI MOMEHTA CHIIBI,
NPWIOKEHHOT0 K ero Bainy. IIpoBoauTCS ONBIT MO HM3Y4YEHUIO CBS3M BEJIUYUH
HaNpsDKeHMs, TOJAHHOTO Ha JJIEKTPOABUIATEIb, OT YacTOThl €ro BpalleHUs
Y MEXAHUYECKOW HArpy3KH €ro Baja.

Onucanue cxoocux padom npaxmuxyma: 1) MexayHaponHas OJUMIIHAIA
1o skcnepuMeHTanbHon puzuke 2018 r., 3anaua «MOTOPUYUK € peIyKTOPOM», TyHKTHI
NeNe 1-4; 2) MexayHapoaHas OJMMIMaAA MO 3KcepuMeHTanbHoi pusuke 2022 r.,

3anaya «PoHapb», MyHKTHI NeNe 1-4.

3anaTue 6. W3yuyeHue 3aBHCMMOCTH MNepuoga KoJe0aHUil  JHHEHKH
HA UWJINHAPUYECKOI MOBEPXHOCTH OT Paauyca ee KPMBHU3HbI

Ilpakmukym

3aoanue. Onpenenute xapakTep 3aBUCUMOCTH MepUOJa KOoJaeOaHUuN JTUHEUKH,
MOJIO)KEHHOW Ha UWIMHAPUYECKYIO TOBEPXHOCTh, OT pajuyca KPUBU3HBI 3TOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3HOro paauyca (Hampumep, pa3iudHbie
UUJIMHIPUYECKUE COCYbI), TUHEMKA, CEKyHIOMED.

Kpamkoe onucanue pewenus. IlpoBoauTcs cepusi NOPSIMBIX H3MEPEHUM
3aBUCHUMOCTH TIepuoja KOJIeOaHWM JTUHEUKH, TOJOKECHHOW Ha IMIIMHIAPUYIECKYIO
MOBEPXHOCThb, OT paJuyca KPUBHU3HBI ATOM MOBEpPXHOCTU. MCHoONb3yrOTCS METOMAbI

JIJMHCAapHU3allu U Fpa(l)I/I‘-IeCKOFO aHalin3a SKCIICPUMCHTAJIbHBIX JaHHBIX.

3ansaTue 7. HN3ydyeHWe 3aBHCHMOCTH AMIUIMTYAbI KOJI€0AHWI NPYKUHHOTO
MasiTHUKA OT BpeMEHH

Ilpakmukym

3a0anue. VI3MepbTe 3aBUCUMOCTb AaMIUIMTYIbl 3aTyXaloIIMX KoJieOaHU
NpPY>KUHHOTO MasTHUKa OT BpeMeHH. I[IpoBeppTe rumnoresy o0 3KCIMOHEHLIHATBHOM

XapakTepe MOJy4eHHON 3aBUCUMOCTH.
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Obopyoosanue. Ilpyx)uHa OT TMHAMOMeETpa ¢ npenenom usmepenuit 1 H, rpys
Maccoit 150 r, cekyHIoMep, ITAaTUB ¢ JAKOW 1 My QTOH, JTMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOAUTCS HKCHEPUMEHT MO MPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIUTYJbI 3aTyXaroluX KoJieOaHuil TPy >KUHHOTO
MasgTHHUKAa OT BpemeHu. Crpoutcs rpaduK UCCIEAOBAHHOW 3aBUCHMOCTHB

JIMHCAPHU30BaHHOM BHUC.

3ansTue 8. U3MepeHne aKTUBHOIO M PeAKTUBHOI0 COMPOTHBJIEHU KATYIIKH
UHAYKTHUBHOCTH

Ilpakmukym

3aoanue. CobepuTe JIEKTPUUECKYIO IIETb U3 MOCIEI0BaTEIbHO COSTUHEHHBIX
pe3ucTopa M KaTyIIKd WHAYKTUBHOCTH. [IpoBenure wu3MepeHue 3aBUCUMOCTHU
HaIpsOKEHUS Ha PE3UCTOPE OT YaCTOTHI MMOIaBaeMOT0 Ha ATy Iienb HampspkeHus.Ilo
MOJyYEHHBIM JaHHBIM ONpPEACIUTE aKTHBHOE COMPOTHBJICHHE W PEaKTUBHOE
CONIPOTHUBJICHUE KATYIIKW UHAYKTUBHOCTU. PaccunTaiTe MHAYKTUBHOCTD KaTYIIKH.

Obopyoosanue. Karyiika HHIYKTHUBHOCTH, PE3UCTOP C COMPOTUBICHUEM,
OJIN3KUM K aKTUBHOMY COMPOTHUBJICHUIO KATYIIKH UHIYKTUBHOCTH, COCIMHUTEIIbHBIC
MPOBO/JIa, TEHEPATOP HU3KOM 4YacTOTHI, OocUWIorpad WU BOJBTMETP MEPEMEHHOTO
HaIpsOKCHUS.

Kpamkoe onucanue pewenus. CoOupaeTcs dJIEKTpUUYecKas  IIEIb U3
MOCJIEIOBATENIbHO COEIUHEHHBIX PE3UCTOpAa U KaTyIIKA HHAYKTUBHOCTU. Ha sty
Ienb TOoJaeTCsl MepeMeHHOoe HampsikeHue. [IpoBoauTcs M3MepeHHe 3aBHCHMOCTH
HalpspKEHUST Ha PE3UCTOpPEe OT YacTOThl MOJAABAEMOI0 Ha IENb HaNpsSKEHUS
(ammIMTyZa HaAmpsDKEHMS Ha  BCeM  Lenmu  MOoCTosHHA). [1o HU3KO4YacTOTHOM
obrnactu rpaduka onpeaenseTcss akTHBHOE CONPOTUBIICHUE KATYIIIKA MHAYKTUBHOCTH,

10 BBICOKOYACTOTHOM YacTH onpeaAcACTCA HHAYKTUBHOCTBKATY IIIKH.

3ansaTue 9. 3Byk. Ocunsiorpamma 3syka. CriekTp 3ByKa

Jlexkyua «BBeneHue B SKCIEPUMEHTAIBHYIO aKyCTHUKY». BBOIATCS OCHOBHBIC
noHATUA aKkycTHKH. OOcyXaaeTcs MeXaHHKa pPacHpOCTPAHEHHUS aKyCTUYECKUX
Kojebanui. BBoautcs mnoHsiTue TOHA U o0eproHa. OOCYXKIAIOTCS METOJIbI

HCCIICOIOBAHUA 3BYKOBBIX CUT'HAJIOB.
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Ilpakmukym

3aoanue. TlpoBeauTe cepuio HSKCIEPUMEHTOB II0 3aMHCH OCHUIIJIOTPaAaMMH
CIEKTPOB TJIACHBIX 3BYKOB OJHOW YacTOThl. OMNUIIUTE OCHOBHBIE OTJIUYHUSB
OCIIMJIIOTpaMMax JIsl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE Ha BOMPOC, IOCTATOUHO JIA
JUUISL OTIMCAHUS KaKOTO-TM0O0 3By4YaHUs OJTHOM JIMIIb CIIEKTPOTPaMMBbl?

Obopyoosanue. IlepcoHANBbHBIA KOMIBIOTEP € MUKPOGOHOM UM cMapThOHC
MIPEAYCTAaHOBJIICHHBIM MTPOTPAMMHBIM 00€CIICUEHUEM.

Kpamkoe onucanue pewenus. IlpoBoautcsi cepusi  SKCHEPUMEHTOBIIO
MOJIYYEHUIO OCHWJUIOTPAMM M CIEKTPOB TJIACHBIX 3BYKOB OJHOW YacCTOTBI.
[IpoBOAUTCS CpaBHUTENBHBIA U KAYECTBEHHBIM aHAIN3 OCIWJLIOTPAMM U CIIEKTPOB.

Onucanue cxodicetl pabomsl npakmuxkyma: MeXIyHapoaHas OJMMIIUAIATIO

skcriepuMeHTanbHoM (usuke 2017 1., 3a1aya « AKyCTUYECKHE PE30HATOPBD», 4acTh No
1.

3ansatue 10. Ctosiune MexaHM4YeCKHe BOJTHBI

Jexkyua «Ctosiunie MexaHuueckue BOJIHBD. OOCYKIaeTcss MEXaHUKa CTOSYUX
BOJH B OJHOMEpPHOM cpede. PaccMaTpuBaroTCs MpUMEPhl Pa3IMYHBIX TPAHHUYHBIX
YCIIOBUH.

Ilpakmukym

3aoanue. Tlonyiite B mpoOUpKy Tak, 4TOObl OHA Hauana 3By4aTb. [IpoBenute
M3MEpPEHUE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U MEPBOr0 00EPTOHA BO3IYIIHOTO
cToji0a B MpOOUPKE OT BBICOTHI ATOTO CTOJIOA. /(711 U3MEHEHUs JIMHBI BO3IYITHOTO
cToJi0a 3amoJIHINTe MPOOUPKY BOJION. OmnpeaeuTe CKOPOCTh 3ByKa B BO3/IyXeE.

Obopyoosanue: 1lepcoOHATBHBIA KOMIBIOTEP C MUKPOGOHOM HIU CMapTHOHC
MpeyCTaHOBJICHHBIM MMPOTrPpaMMHBIM OOecrieueHrneM, MpooupKa, Boja, JUHEHKaA.

Kpamrxoe onucanue pewenus. IlpoBomutcs cepusi SKCIEPUMEHTOB MO
U3MEPEHUI0 aKyCTUYECKOTO CIEeKTpa 3BYyYaHHs MNPOOUPKU, BO3HUKAIOIIECTO MPHU
BJIlyBaHWUH B Hee Bo3ayxa. CTpOUTCS TMHEAPU30BaHHbIN rpadyK 3aBUCHMOCTH YacTOTHI
OCHOBHOTO TOHAa M TMEpBOro 0OEpTOHA OT BBICOTHI  BO3AYIIHOTO CTONOA B
npobupke. [lo MONy4EeHHBIM [aHHBIM OIPENENAETCS CKOPOCTh 3BYKaB BO3IYyXE.

Onucanue cxodxceii pabomsl npakmuxkyma: MexIyHapoaHas OJIUMIIUAAAIIO

sKcniepuMeHTanbHoM (usuke 2017 r., 3a1aya « AKyCTUYECKHE PE30HATOPBD», 4acTh No
2.
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3ansTue 11. U3mepenue nokasaresisi NpejoMJIeHHs CTeKJIa

Ilpaxkmukym Ne 1

3aoanue. Onpeaenute nokazaTeinb IPeJTOMIICHUS CTEKITHHOU MJIACTUHBI.

Ob6opyoosanue. IlpenMeTHoe CTEKI0, MWUIMMETPOBKA, JiazepHas YyKa3Ka,
JMHEWKH, IITATUBBI C JTAKON U My (PTOM.

Kpamxoe onucanue pewenus. IlpoBoguTcs cepusi HIKCIEPUMEHTOB IO
M3YUYEHUIO TEpPEHaIlpaBlICHUs Jyda CBETa, NaJarollero Ha OOKOBYIO IOBEPXHOCTH
MPEAMETHOTO CTEKJa, B 3aBUCMMOCTH OT BBHIOpPAHHOTO yIJia majeHus. Boraucnsercs
MOKa3aTeNb MPETOMIICHUSI MaTepralia MIacTUHBI.

Onucanue cxooceti pabomsl npakmukyma: MexayHapoIHas OJIMMITMAIATIO
sKcriepuMeHTanbHoM ¢u3uke 2021 r., 3amaua «OTpaxeHue, MNpPETOMIICHUE U
MPOIyCKaHueE», MyHKT Ne 4.

Ilpakmuxkym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaJIbHONW TOYHOCTBIO MOKa3aTelb MPEIOMIICHUS
Marepuasna MpU3Mbl.

Obopyoosanue. [lpu3ma, nazepHas ykaska, TPaHCIIOPTHUP, IITATUBHIL.

Kpamkxoe onucanue pewenus. IIpoBOAMTCA ONBIT 1O  HU3MEPEHUIO
MUHUMAJIBHOTO yTJia OTKJIOHEHHUS JIa3€pHOTO Jyda TPEYroIbHOHW PaBHOCTOPOHHEHN
npusmoii. [lo ToNydyeHHOMY 3HAYEHHWIO yIjla PacCYUTBHIBAETCA TOKa3aTelb

IIPEJIOMIICHHUS [TPU3MBL.

3anstue 12. [losiHOE BHYTpPEeHHee OTPaKEeHH e

Jekyuna «llpumenenne »H¢dekra TMONHOTO  BHYTPEHHETO  OTPAKCHHS
B wu3MepeHusix». OO0cyxmaercs SPQGEKT TMOTHOTO BHYTPEHHETO OTPAKCHHUS.
OnuchIBalOTCS TPUEMBl IO UCIOJIB30BaHUIO ATOTO 3ddexTa mnpu MPOBEICHUH
ONTUYECKUX U3MEPEHHUM.

Ilpakmukym

3adanue. Onpenenure MoKa3aTelb MPEIOMIICHUSI MaTepraia MpU3MBbl.

Obopyoosanue. CTEKIIHHAs NIpU3Ma, JIa3epHasl yKa3Ka, JTUHEHKa.

Kpamkoe onucanue pewenus. IlpoBoautcss onbIT no HabaoAeHU0 3P dekTa
MOJITHOTO BHYTPEHHErO0 OTPaKEHHsI CBETA, KOTOPHIA PaCIpOCTpaHSETCS B MpHU3ME.
W3mepsitoTcst mapamMerpbl, MOpu KOTOpPbIX jgocturaetrcs 3¢dext. Buruucnsercs
MOKa3aTesb MPEIOMIICHUSI MaTepraia MPU3MBbIL.

Onucanue cxodxcei pabomsl npakmuxyma: MexIyHapoaHas OJIUMITHAAATIO

skcepuMeHTanbHoM dusuke 2021 r., 3amava «Aucnepcusi», myHkT Ne 1 [16].
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3anaTue 13. IIpoBepka ¢opMyJabl TOHKOH JHH3BI € [OMOUIBI0 MeTOAA
napajjiaKkca, IpuMeHEeHHOT 0 JJisl Onpeae/ieHUs MOJI0KeHUs U300pasKeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO (DOKYCHOE paccTosiHuE
coOMparoIIeH JIMH3HI.

Obopyoosanue. Cobuparoiast JTUH3a, ONITHYECKAas CKaMbsl (JTUOO MepHas JICHTa
Y KpEIUIEHUE JIJIs JIMH3BI), IBE UTJIbI OT MIMNPHULIA (CO CTOYEHHBIM OCTPUEM ), TTACTHIIHH,
TOYEUHBIA UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOCyxnaeTcs U JIeMOHCTpupyercs 3(dext
napamnakca. M3yueHHbI 3((dEeKT Huchonb3yercs s ONpeAeNeHUs MOJOKEHUS
M300pakeHus1 UCTOYHUKA CBETA C MaJOW CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIbIO
coOuparonieit uH3bI. [l0o HECKOJBKMM OIBITAaM pacCuUThIBaeTCs (OKYCHOE

pPacCTOAHHUC JINH3BI.

3ansaTue 14. U3mepenue poOKYyCHOro pacCTOSIHUS paccenBaroIIeil JMH3bI

Ilpakmukym

3aoanue. Onpenenutre ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE paccTosiHuE
pacCenBaKOIIEH JINH3HI.

Obopyoosanue. PaccenBaronias JInH3a, COOMparoIias JUH3a, ONTUYECKasi CKaMbs
(nbo MepHasi JIeHTa W KPETUICHHS IS JIMH3), JTUCT KapTOHA, HOXKHHIIBI, TOUCUHBIN
HMCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6Cyx aatoTcs NpueMbl U3MepeHus (pOKyCHOTO
pacCcTOsIHUS ~ pacceuBarolle  JuH3bL.  IIpoBOAMTCS  OHBIT 1O  IOJIYyYEHUIO
JEHCTBUTENIBHOTO N300paXEHUs B paCCEUBAIOLIEH JIMH3€E IMTyTEM CO3AaHUS C IOMOIIbIO
coOuparoniel JIMH3bI MHUMOTO HMCTOYHMKA JMJIS pacceuBaromiei JuH3bL Takke
MIPOBOIUTCS OMBIT IO HAOIIOJEHUIO PACXOISIIETr0Cs CBETOBOTO My4YKa, 00pa30BaHHOTO
CBETOM, U3TyYCHHBIM TOYEUYHBIM HCTOYHHUKOM U MPOIIECAIIUMYEPE3 PACCEUBAIOIIY IO
JUH3Yy, Ha KOTOpyl HakieeHa auadpparma. [lo pesynbraraMm MOJYYEHHBIX
AKCIIEPUMEHTOB PACCUUTHIBAETCS ONTHYECKAsI CHJIa PACCEMBAIOLIEH JTUH3bI.

Onucanue cxoorceti pabomel npaxmuxyma. [8], rmaBa Ne 5, maGoparopHas
pabota No 12.
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3ansaTue 15. Onpenesienne MJIUHBbI BOJHBI JIA3€PHOT0 M3JIYyYeHHSI ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymaiiTe -HKCIEPUMEHTANIBHYIO YCTAaHOBKY, IO3BOJISIONLIYIO
HaOMI0aTh WHTEP(EPEHIIMOHHYI0 KapTHHY OT CBETOBOTO W3JIy4YEHUsS Jiasepa.
Onpexnenute AJMHY BOJIHBI U3JIYyUEHHUS JIA3€PHON YKa3KH.

Obopyoosanue. JlazepHas yka3ka, HUTKa, Goyibra, OyJIaBKU, SKpaH, pyJIeTKa.

Kpamkoe onucanue pewenus. JIByMsa CBSI3aHHBIMM HHUTKOW OyJaBKaMu
MPOKAJIBIBAIOTCS JIBa OJIM3KOPACIIONOKEHHBIX OTBEPCTHS B aFOMUHUEBON MUIIIEBON
¢donbre. IlonmyyeHHble OTBEPCTHS OCBEHIAIOTCS JIa3€pHBIM IMy4yKoM. B mpoineamiem
cBeTe HabmogaeTca nuurepdepeHnnontas kapTuaa. [1o paccTostHUIO MEXTy Mo0caMu
UHTEeP(EPEHIMOHHOM KAPTUHBI U PACCTOSHHUIO MEXAY OTBEpCTUSIMU B (HoJbre
PacCUMTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue  cxoodceri  pabomvl  npakmuKyma:  3aKIIOUHUTENbHBIA  3Tal

BCEPOCCHICKOM OMuMITMaabl IKOJALHUKOB 10 du3uke 2000 r., 11 kmacc, 3agaga Ne 1.

3ansaTue 16. M3yyeHue cnekTpa cBeTa Pa3jiMYHbIX MCTOYHMKOB € MOMOIIbIO
AU(PPAKIHOHHON pelIeTKH

Ilpakmukym

3aoanue. llpunymaiite, coOOEpUTE U OMUIIUTE IKCIEPUMEHTATHHYIO YCTAaHOBKY,
MTO3BOJISIFOLILY IO TTOJTYYUTh ONTHYECKUM CIIEKTP U3ITYYEHUS CBETA Pa3IMYHBIX HICTOYHHUKOB.
[TpoBeauTe nccae0BaHUE CIIEKTPOB MPEAJIOAKEHHBIX BAM HCTOYHUKOB CBETA.

Obopyoosanue. JlndpakinonHas pemieTka, GoHaph C JaMIIOW HaKaJTWUBaHUS,
CBETOJUOHBIN (DOHAPB, Ta30pa3psIHas JaMITOUKa, YKpaH, tuadparma, MepHas JICHTA.

Kpamkoe onucanue pewenus. IlpoBoauTcs cepus  SKCIEPUMEHTOBIIO
HaOJII0/ICHUIO ONTUYECKUX CIIEKTPOB U3TyYEHUS UICTOYHUKOB CBETA PA3HOM MPUPOIBIL.
[IpoBOAUTCS CpaBHUTENBHBIA U KOJTUYECTBEHHBIN aHAIN3 3TUX CIIEKTPOB.

Onucanue cxodiceti pabomsl npakmuxyma: MeXIyHapoaHas OJMMIIUAIATIO

skciepuMeHTanbHou dusuke 2018 r., 3a7aua «CiekTpy».

3anarue 17. UcciaenoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBeYEeHHS CBETOAMO0/1A
0T CIJIbI IPOTEKAIOIIEr0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VIamepbTe 3aBUCHUMOCTh MHTCHCHBHOCTH CBEUEHHS CBETOJIMOJA OT
CHUJIBI TIPOTEKAIOWMIEr0 4Yepe3 Hero Toka. Onpenenure XapakTep H3MEpPEHHOU

3aBUCHUMOCTHU.
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Obopyoosanue. Cperoguona, mokcMeTp (Wi cMmapThoH C  JIaTYUKOM
OCBEIIEHHOCTH), Ja0OpaTopHbI OjoK muTaHus (uiau aBe Oarapeliku AA, peocraT
U MYJIbTUMETp), COCTUHUTEIbHBIE IIPOBO/IA.

Kpamxoe onucanue pewenus. IIpoBOAWTCS SKCIEPUMEHT IO MPSIMOMY
WU3MEPEHUI0 3aBUCUMOCTH HMHTEHCHUBHOCTH W3IIYYEHUS CBETOAMOJA OT CHIIBI
npoTeKaroniero vepe3 Hero Toka. CTpoutrcs rpapuK MOJTYyYEHHOM 3aBUCHMOCTH.

OHpeHCHHCTCH XapaKkTep 3aBUCUMOCTH.

3anaTue 18. HaOuawoaenue wu30MpareJbHOCTH BHYTpeHHero ¢orosrdgdexra
K JJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y CTaHOBUTE JIBa CBETOAMOAA IPYT HAIPOTHUB Apyra. M3yuute siBjeHue
BO3HMKHOBEHHUS (POTOTOKAa B OCBEIIaeMOM cBertoguozAe. Jlias 3TOro wusMepbTe
3aBUCHUMOCTb CHJIBI (D)OTOTOKA OT HAIPSDKEHUS Ha CBETOJUOJE, BBIMOJIHSIOIIEM POJIb
UCTOYHMKA cBeTa. [loBTOpuTE OMBIT, MPUMEHSST B KayeCTBE HCTOYHUKOB CBETA
CBETOAMO/IbI, IAI0OUIME CBET C Pa3HbIMM UIMHAMHU BOJIH. Ompeaenurte ycloBUs, IPU
KOTOPBIX B OCBEIIAEMOM CBETOJHMO/IE BOZHUKAET (POTOTOK.

Ob6opyoosanue. Tpu mapbl CBETOAMOJIOB Pa3HBIX IIBETOB (KpACHbBIE, 3€JIEHBIE U
CUHUE), OJIOK MUTAaHUS CBETOAUO0/1a-0CBETUTENS, MYJIbTUMETP.

Kpamxoe onucanue pewenus. JIBa cBeToauoAa yCTaHABIMBAIOTCS HAMPOTHUB
npyr npyra. Uepe3 oauH CBETOAMOJN MPOIYCKAETCS TOK OT WCTOYHHKA MUTAHUS.
N3yuaercst siBleHHE BO3HMKHOBEHHMsS (OTOTOKA BO  BTOPOM  CBETOAMOJIE.
OoOnapy>xuBaercsa, 4To (OTOTOK BO BTOPOM CBETOAMOJE BO3HHUKAET TOJBKO MU
OCBEUIEHUHU €0 CBETOAUOJOM C JJIMHOW BOJIHBI, MEHBILIEH WJIM PABHOU IJIMHE BOJIHBI,
Ha KOTOPYIO PacCUYMTaH OCBEIIAEMbI CBETOINO.

Onucanue cxodxcei pabomwsl npakmuxyma: MexIyHapoaHas OJUMIINAAAIO0

skcriepuMenTanbHou gusuke 2020 r., 3anaya «Onromnapa» [17].
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IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJIBHOCTHU «OCHOBBI ®PU3NYECKOI'O SKCIIEPUMEHTA

JIMUHOCTHBIE PE3YJIBTATHI

B cghepe epasrcoanckozo éocnumanusi:

FOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEpECaX IPakJAaHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHOM OpraHu3allny;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMH HHCTHTYTaMH B COOTBETCTBUU
C uX QYHKIUSIMHU U Ha3HAUYCHUEM.

B cghepe nampuomuueckozo eocnumanusi:

chOpMHUPOBAHHOCTHh POCCUNCKOMN TPakTaHCKON UASHTUYHOCTH, MATPHUOTU3MA,;

LIEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTHKEHUSIM
POCCHICKHX YUEHBIX B 001aCTH (DU3UKH U TEXHUKHU.

B cghepe oyxoeno-upaecmeennoco éocnumanus:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIOCOOHOCTh ~ OIICHMBATh  CHUTyallMl0 W NPUHUMATh  OCO3HAHHBIC
peIIeHMs, OPUSHTUPYSICh  HAa MOPAJTbHO-HPABCTBEHHBIE HOPMBI H  IICHHOCTH,
B TOM YHUCJIE B ICSATEIBLHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYMBOTO Oy AyIIETO.

B cghepe scmemuueckoco 6ocnumanus:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUAs ICTETUKY HAYUYHOTO TBOPUECTBA,
npucyiero Gpu3n4ecKon HayKe.

B cipepe mpyoosoeco eocnumanus:

UHTEpPEC K pa3IuuHbiM  chepaM  NPoPeCCHOHATBHON  JIeATEIBHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOD Oyy1ieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO MU CaMOOOpa30BaHUIO B 00JacTH
(bU3HKH Ha POTSKEHUU BCEH KU3HH.

B cghepe sxonocuueckoeo 6ocnumanus:

cOPMUPOBAHHOCTh AKOJOTMYECKON KYJIbTYpPbhI, OCO3HAaHHUE TJI00ATBHOTO
XapakTepa HKOJOTUYECKUX MpodieM;

IUIAHUPOBAHUE M OCYIIECTBIIEHHUE JICMCTBUM B OKPYXKAIOWIECH CPENE HA OCHOBE
3HAHMUS LEJIEd YCTOMYMBOTO PAa3BUTHS YEI0BEUECTBA;

pacuIMpeHue onbITa AesTeIbHOCTH HKOJIOTHUECKON HANTPaBIEHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAaHUM 10 (U3HUKE.
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B cghepe yennocmu nayunoeo nosnanus:

cOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DPU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH B IIpOILECCE
u3y4deHHs] (PU3UKKU OCYIIECTBISATh MPOEKTHYI0 M HMCCIEAOBATENBCKYIO JEATETbHOCTD

HHAWBHUAYAJIbHO N B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4YeOHbIE TeHCTBUSA:

ba3oBble JJoruyeckue 1eMCTBUA:

CaMOCTOSTEIbHO dbopMyIUpOBaThH u AKTyaJIn3upOBaTh npooemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeNsaTh IeNH JACATENbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JIOCTHKEHHS,

BBIABJISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B pacCMaTPUBAEMbIX (PU3UIECKUX
SIBIICHUSX

pa3pabaThIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YUETOM aHaIn3a UMEIOIINXCS
MaTepUaITbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JACATECIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[ETIIM, OIIEHUBATh PUCKU MOCIEACTBUIN JESITEIbHOCTH;

KOOPJIMHUPOBATH W BBITIOJHATH pabdOTy B yCIOBUAX PEATbHOT0, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

Pa3BUBATb KPCATUBHOC MBIIIUICHUC TIPU PCHICHUUN KU3HCHHBIX HpO6JI€M.

Ba3oBble ucciieqoBaTebcKkue 1eiCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBHIMU TIOHATHSIMH W METOJaMU
(bu3NYECKON HAyKH;

BJIQ/IETh HABBIKAMU Y4eOHO-HCCIEAOBATENILCKOW W MPOEKTHOW ACSITEIbHOCTH
B oOnactu (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY ITOUCKY
METOJIOB pEIIeHHus 3a7ad (U3MUECKOTO COJCpKaHUS, NPUMEHEHUIO Pa3IUIHBIX
METOJIOB TTO3HAHUS;

BIQIETh BUJAMHU JCSITEIBHOCTH 110 TIOJYYCHHIO HOBOTO  3HAHUSA, €TO
WHTEpIIpETAIlluU, MpPeoOpa30OBaHUI0 W TMPUMEHCHHIO B PAa3IMYHBIX YYEOHBIX
CUTYalUSX, B TOM YKCJIE MPU CO3IaHUHU YU€OHBIX IPOEKTOB B 00J1aCTH (PU3HUKH;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M H  aKTyalH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTBI JJIS JOKA3aTeIbCTBa CBOUX

YTBEPKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;
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aHAJIM3UPOBATH NOJIYYEHHBIE B X0/1€ PELLICHUS 3a]a4ll PEe3yJIbTaThl, KpUTHUECKH
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh H (HOpMyIHUpOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
JESATENbHOCTH, B TOM YHCIIE IPU U3YUEHUH (PU3HKHY;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMEThb TEPEHOCUTh 3HaHUs 10 (uU3uKe B NPAKTUYECKYIO 00JIacTh
KU3HEeATeTbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JacTeH;

BBIJIBUTaTh HOBBIC UJI€HU, IIPEJIaraTb OPUTrMHAIBHBIC [TOAXO0/IbI U PELICHHUS;

CTaBUTDH HpO6HCMBI H 3aga49M, JOITYCKaImMKUe aJJbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ undopmanueii:

BIIAJICTh HAaBbIKAMM TMOJydeHHs HHPoOpMaluu (U3UIECKOT0 COJep KaHUs
U3 HMCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBJISATH IMOWUCK, aHaju3,
CHUCTEeMATH3allMI0 M WHTEpIpeTanuio HHPOPMALUUA Pa3IUYHBIX BHAOB U (GOpM
MpEACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH UH(POpMaLINH;

UCIIONB30BaTh  CpelcTBa  MH(POPMALMOHHBIX U KOMMYHHKalIMUOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX
3aja4y ¢ coOntofeHneM TpeOOBaHUI IPrOHOMUKH, TEXHUKUA 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHns, NPaBOBBIX U HJTHUYECKUX HOPM, HOPM HHGOPMAIMOHHOMN
0€30IMacCHOCTH;

CO37aBaTh TEKCThI PU3UUECKOTO COACPKAHUS B PA3IMUHBIX (hopMaTax ¢ y4ETOM
Ha3HaueHUsT MHGOPMAIMU U LIEJIEeBOM ayJAUTOpPUHU, BbIOMpas ONTUMAIbHYIO (popmy

MpCACTABJICHUA U BU3YyAJIU3allUH.

KoMmMmyHMKaTHBHbIE YHHBEPCAJbHbIE Y4eOHbIE JeHCTBUS:

OCYIIECTBIISITh OOIIEHIE BO BHEYPOUHOH NEATETLHOCTH;

pacmno3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CUTY Al U CMATYaTh KOH(MIUKTHI,

Pa3BepHYTO U JIOTUYHO W3JIaraTh CBOKO TOYKY 3PEHUSI C MUCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUIYATbHON
paboThI;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JNCHCTBUU C YU4ETOM OOIIHUX

HHTCPCCOB U BO3MOXKHOCTEH KaXJI0T'0 4JIieHa KOJIJICKTHUBA,
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MPUHUMATH (SN0 COBMECTHOM JIeSITEIbHOCTH, OpPraHu30BbIBATHU
KOOPAMHHUPOBATh JCUCTBUS MO €€ JOCTHUXKCHHUIO: COCTaBJIATh IUIAH JEUCTBUH,
pacrpeniensaTh PO C YYeTOM MHEHMM YYaCTHUKOB, OOCYXKIaTh pe3yiabTaThl
COBMECTHOM padoTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOT0 yYaCTHUKA KOMaHAbI B OOIIUI
pe3yJIbTaT Mo pa3pad0TaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OLEHHUBATHL HAEU C TO3ULUHUM HOBU3HHBI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B  Pa3IMYHBIX

CUTyaluiax, IPOABJIATHL TBOPUCCTBO U Boo6pa>1<eHHe, OBITH HWHHUITHATHUBHBIM.

PerynsitTuBHbIe YyHMBepCaJbHbIE YUeOHbIC eHCTBUA:

Camoopranuzanus:

CaMOCTOSITEIFHO OCYIIECTBIIATH IMO3HABATEIBHYIO ICSITEIBHOCTh B 00JAcCTH
(bu3MKY, BBISIBISTH MPOOJIEMBI, CTaBUTh U (DOPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIPHO COCTABIISATH TUIAH PEIICHHUSI PACUETHBIX M KaY€CTBEHHBIX 3a/1a4,
IJIaH BBIMOJHEHUS TMPAKTUYECKOW pabOTHl € YYEeTOM MMEIIINXCS PECypPCoB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacmupsATh paMKd y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTth Ha cebs
OTBETCTBEHHOCTD 3a pelIeHue;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (DOPMUPOBAHUIO U MIPOSBIICHHUIO IPYAUIINHU B 0071aCTH HU3HKH,

MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTE/VICKT:

JaBaTh OLIEHKY HOBBIM CUTYalIMsIM, BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LIENISIM;

BJIaJICTh HABBIKAMU MO3HABATEILHON pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMbIX
JIEVUCTBUHM U MBICIUTEIBHBIX TPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU;

UCIIOIb30BaTh MpUEMbl pedIeKCUU Il OLUEHKU CUTyalluH, BHIOOpAa BEPHOTO
peneHus;

yMETh  OIIEHMBaTh PUCKM W  CBOEBPEMEHHO MPUHHUMATh  PEUICHUS
10 UX CHHUXKXCHUIO,
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MPUHUMATh MOTHUBBI W APTyYMEHTBHl JPYrUX NpPU AaHAIU3E PE3YyJbTATOB
JEATENBHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apPryMEHThl JPyrUX MpU aHAIU3E PE3YJIbTATOB
JIEATENbHOCTH;

MIPU3HABATh CBOE MPABO U MIPABO APYTUX HA OLIUOKHU.

MHNPEJMETHBIE PE3YJIBTATHI
K xonny 11 knacca obyyaromuiicsi Hay4uTCsi:

MMOHUMATh POJb (HU3UKA B SKOHOMHUYECKOH, TEXHOJIOTHYECKOMW, COIHMATBbHOU
U 3TUYECKOM cdepax NeqaTeIbHOCTH YeI0BeKa, pojib U MeCTO (PM3HKU B COBPEMEHHOU
HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OMNUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOM M TMPOTHOCTUYECKOW (QYHKUMUA (u3nueckod Teopuu, poiib
busnyeckoi Teopuu B POPMHUPOBAHUY MPEACTABICHUN O (PU3NUECKON KapTUHE MUPA,
MeCTO (pU3MYecKOd KapTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJCTABIEHUN O IPUPOJIE;

pa3iauyaTh yCIOBUS MPUMEHUMOCTH H3YUYEHHBIX Mojeleld (U3HUYEeCKUX Tel
Y MPOLIECCOB (SIBJICHU);

paznuyath ycioBHS  (TpaHUlbl, O00JACTH) NPUMEHUMOCTH M3YyUYEHHBIX
(bu3nYecKnX 3aKOHOB, MIOHUMATh BCeOOUMi xapakTep (yHIaMEHTAIbHBIX 3aKOHOBU
OTPaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHATH DSJIEKTPOMArHUTHBIE, KBAaHTOBBIE MPOLIECCHI
U SBJIICHUS, HCIIONb3Yysd OCHOBHBIE TIOJOXKEHUS M 3aKOHBI 3JIEKTPOJIWHAMMKHU
Y KBaHTOBOM (pU3UKWU;

OMMCHIBATh U3YUYEHHbIE PU3NYECKUE TPOLIECCHI U SIBICHUS;

OOBSACHATh OCOOEHHOCTH TPOTEKAHHUS M3YUYECHHBIX (PUINUECKUX SIBICHUM;

IPOBOJUTH UCCIEAOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH
C HCIOJB30BAaHUEM MPSIMBIX HW3MEPEHUN, NPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY,
bukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PM3HUECKUX BEITUYUH B BUJE
rpaUKoB ¢ y4eToM a0CONIOTHBIX MOrPEIIHOCTEH H3MEpEeHUl, [enarbh BBIBOJBIIO
pe3yJibTaTaM UCCIEI0BaHus;

MPOBOJAUTH KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BEIMUUH, TPU STOM BBIOUpATH
ONTUMAIbHBII METOJl HM3MEpPEHHUs, OIICHMBATH aOCOJIIOTHBIE M OTHOCHUTEIIbHBIE

MOTPCHIHOCTU MPAMBIX U KOCBCHHBIX HSMGPGHHﬁ;
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MPOBOJIUTH OMBITHI O MPOBEPKE MNPEMIOKEHHON THIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTAHOBKY, aHaJIU3UpPOBATH

MMOJTYYCHHBIC PC3YJIbTaThl U ACIaTh BBIBOJ O CTATYCC HpCI[HO)KGHHOfI THUITIOTC3HI,
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coOoaTh MpaBmia 0E30MacHOTO TpyJa MPH MPOBEIACHUU HCCIICIOBAHUNB
pamKax MPaKTUKyMa u y4e0HO-HCCIIeI0BATEThCKON JESITEIbHOCTUC
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPAaTOPHOro 000PYA0BAHMUS;

peliaTh pacueTHbIC 3a/1a4u C SIBHO 3aJIaHHOM M HESIBHO 3aJaHHOU (pU3MYecKon
MOJIEIIbIO;

pemarh KauyeCTBEHHbIE 3ajJlayu, TpeOyrollre MPUMEHEHUs 3HAHUM W3 pa3HbIX
pasnenoB Kypca (U3WMKH, a TaKkKe HHTETpallMi 3HAHUW W3 JAPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHMKJIA: BBICTPAWBATH JIOTHYECKYIO IIETIOYKY PaCCYKICHUHN
C OMOPOM Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHUS;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS JJIsI OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTETBHBIX MPUOOPOB;

aHAJIM3UPOBATh M OLIEHUBATh MOCIEACTBUS OBITOBOM M MNPOU3BOJCTBEHHOM
NESATeTbHOCTA YEeJIOBEKa, CBSI3aHHOW C (DU3MYECKUMHU TMPOILECCaMH, C TO3UIIMMA
HKOJIOTUYECKOM 0e30macHOCTH, MpEeCTaBICHUM 0 parmoHaATLHOM
MPUPOJONOIB30BaHNH, @ TaKKE PasyMHOM HCIOJIb30BAHUM JOCTHKEHUN HAyKUH
TEXHOJIOTUH JJIs TaJbHEHIIIEr0 pa3BUTHS YEIOBEYECKOT0 OOIIECTBA;

MPUMEHSTHh Pa3IUYHbIe CMOCOObl paboThl ¢ uHOpManueint (HU3NIECKOTO
COJICpKaHUS C MCIOJIb30BAaHNEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHH, IPU
TOM HCIIOJIH30BaTh COBPEMEHHBIE HH(MOPMAIIMOHHBIE TEXHOJOTHU IJIs TIOWCKa,
nepepaboTKu U MOpenbsABICHUS Yy4eOHOW W HAy4HO-TOMYJISApHOW HHOpMaINH,
CTPYKTYPUPOBaHUS W HMHTEPIPETAMN WHHOPMAINHA, TOJYYECHHOW W3 Pa3TUIHBIX
HMCTOYHUKOB, KPUTUYECKHU aHAIU3UPOBATH MOJy4aeMy0 HHPOPMAIIHIO U OIIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIMXCS 3HAHWM, TaK M Ha OCHOBE aHaJIM3a
HMCTOYHHMKA HH(POPMAITIH;

MPOSIBISATh OPTaHU3ALMOHHBIE U MO3HABATENIbHBIE YMEHHS CaMOCTOSITEIILHOTO
NpUOOpPETEHUs] HOBBIX 3HAHUI B MPOIECCE BBHIMOJHEHUS MPOEKTHBIX U Y4eOHO-
UCCIIEIOBATENBCKUX PadOT;

paboTaTh B TPyNIE C UCIIOJTHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH;

MpOSIBIISATh MOTHUBAIMIO K Oynaymied mnpodeccHuoHanbHOU JeATeIbHOCTU MO

CIICOMaJIbHOCTAM (1)I/ISI/IKO-T6XHI/I‘I€CKOFO HpO(I)I/IJ'DI.
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TEMATHUYECKOE IINTAHUPOBAHHUE
11 KJITACC «OcHOBBI (pM3H1€CKOI0 IKCIEPHUMEHTA

HaumenoBanue
No KomnunuectBo
pa3ziesioB U TeEM [IporpammMHOE cosiepKaHue
n/n 4acoB
y4eOHOro mpeaMera

Paznen 1. DaekTpoanHaMuka

1.1. Omnenka  BenmWYUHB 2 MaruutHoe noJie. Bexkrop
TOPU30HTAIBHON MarHuTHOM HMHAYKUMU. [IpuHIun
COCTAaBJISFOLLIEH CYyNEpPIO3UIMA MATHUTHBIX MOJIEH.
MarHUTHOW WHIYKUIHU JIvHUM MarHUTHOW UHIYKIUH.
MAarHUTHOTO oJIs MaruuTtHo€ 10J1€e KaTy KU
3emuu (IPAKTUKYM) C TOKOM

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

oOyyJaromuxcs

Onepuposams noHAmMusMU.: MarHUTHOE
MoJjie, BEKTOP MAarHUTHOW HWHIYKIIUH,
JUHAA MAarHATHOW MHIYKITUH.

Yuems» GopMynupoBaTh MPUHIIUI
CYNEpIo3UIMd MarHUTHBIX TOJIEH,
n300pakaTb ~ JUHUM  WHIYKIHAH
MarHUTHOTO TOJIS KaTyIIKHA C TOKOM,
cobuparb AKCIEPUMEHTAIIbHY IO
YCTaHOBKY.

Ilpusooums npumepst TPUPOTHBIX
00BEKTOB M TEXHUYCCKHUX YCTPOMCTB,
SIBJISTFOIIMXCS HCTOYHHKAMH
MMOCTOSSHHOTO ~ MAarHUTHOTO  IIOJIS.
Ilpumensims TPUHIIUTI CYTIEPIIO3UITAN
MarHUTHBIX MOJICH.

Hccnedosamsb IpOCTPAHCTBEHHYIO

OpPUCHTALIMIO BEKTOpa NHAYKINH

o
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MarHUTHOTO TOJISI, CO3/1aBA€MOTI0
Ha OCH COJICHOWJA IPU CYNEPHO3ULUU
MAarHuTHOTO TOJIs 3eMJId ¥ MarHUTHOTO
0JIS1 COJIEHOU/1a, B 3aBUCHUMOCTH

OT CHJIbI TOKA B BUTKAaX COJICHOWJA U
uHmepnpemupoeams TOJTYyUYECHHbIE
pEe3yabTaThI.

Onpedenams 1o pe3yiabpTaTam
MIPOBEAEHHOIO SKCIIEPUMEHTA MO1YJIb
TOPU30HTAJIBHON COCTABJISIONICH
BEKTOpa MarHuTHOM WHIY KLU
MarHuTHOTO TOJIsT 3€MJIM, OLIEHUBATh
a0COIOTHY IO u OTHOCHUTENIbHYIO
MOTPEITHOCTh U3MEPEHHON (DU3NYIECKOM
BEJIMYUHBI.

Hcnoavzoeamsb xoMI1ac, COJIECHOU,
na0opaTOpHBIM  OJOK  MHUTaHWUS,
TPAHCIIOPTHP.

Pewams 3amaum  Ha TIpUMEHEHHE
MIPUHIIMIIA CyTIePIIO3UIIMA MAarHUTHBIX

noJjier
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1.2.

N3mepenue

3aBUCUMOCTH BEITUYUHBI
MAarHUTHOM  WHAYKLIHWU
MarHUTHOTO IOJIst
MarHuta OT PacCTOSHUS

(TIpaKTHKYM)

MarautHoe ToJIe. BekTop
MAarHUTHOM  HUHIAYKUMH. JIMHUM
MAarHUTHOM MHAYKIMU. MarHutHoe

I10JI€ ITOCTOAHHOI'O MarHuTa

Onepuposams NOHAMUAMU. MAaTHUTHOE
10Jie, BEKTOP MAarHUTHOM HWHAYKIIHH,
JMHUY MarHUTHOW UHAYKITHH.

Ymems n300pakate TUHUU UHAYKLIUU
MarHUTHOIO  MOJSI  MOCTOSIHHOTO
Mar"ura, coouparb
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
Ilpusooums npumepvl TPUPOJHBIX
00BEKTOB U TEXHUYECKHUX YCTPONCTB,
SABJIAIOIIMXCSA UCTOYHUKAMU
MOCTOSIHHOT'O MAarHUTHOTO TTOJISL.
lpumenams cmapThoH

C MPEAYyCTaHOBIECHHBIM MPOTPAMMHBIM
o0ecrieueHueM s U3MEpPEHUS
BEJIMYMHBI MArHUTHOTO MOJIs, TpaBuia
MOCTPOEHUSI rpaUKOB 3aBUCUMOCTEH
bu3nYecKX BETUYUH JIPYT OT Apyra.
Hccneoosams 3aBUCUMOCTD BETNIMHBI
MarHUTHOW MHAYKIMH MarHUTHOTO
MO0JIS MIOCTOSTHHOTO MarHuTa

Ha €ro NPOJI0JIbHON OCH CUMMETPUHU

OT paCCTOSAHUA MCKIAY HCHTPOM
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1.3.

HabGmaronenue
MATrHUTHOT'O
rHcTepesnca

(TpaKTHKYM)

MaruuTtHOE TOJIE. Bekrop
MAarHuTHOM  WHAYKUMHU. JInHUUK
MarHuTHOW MHAYKIWH. MarHutHoe
MOJI€ KaTYIIKUA C TOCTOSIHHBIM

TOKOM. MargautHoe 1ojJie

MarHuTa ¥ TOYKOM U3MEpPEHUMN

U UHMEPNpPemupo8ams MOTyUECHHbIC
pe3yJIbTaTHI.

Cmpoums SKCHEPUMEHTAIBHO TpaduK
3aBUCUMOCTA  MOAYJISI MarHUTHOM
MHIYKIWA MAarHATHOTO TOJIs
MOCTOSIHHOTO MAarHUTa

Ha €ro NpoA0JIbHOM OCH CUMMETPUU

OT PpACCTOSIHUSI MEXKIy ULEHTPOM
MAarHuTa U TOYKOU U3MEPEHNN

(c yueTom aOCOJIFOTHBIX MOTPEITHOCTEH
M3MEPEHHBIX (PU3UYECKUX BEIUYHMH).
Hcnonvzosamv NUIVHIPAYECKAN
MOCTOSIHHBIM MAarHuT, JIMHEUKY.
Pewams 3amaun Ha TpUMEHEHUE
IIPUHIIUIIA CYTIEPIIO3ULIUA MAarHUTHBIX
ToJieu

Onepuposams nonamusmu. MarHUTHOE
MoJjie, BEKTOP MAarHUTHOW HWHIYKIUH,
JIMHUU MAarHUTHOM VHJYKL1H,
(dbeppoMarHeTK, MarHUTHBIM

THCTEpE3uC.
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B BemlectBe. eppoMarHeTuku. Ymems nzo0paxxkaTh TMHUU UHIYKIIUU

MarHuTHBIN TUCTEPE3UC MarHUTHOTO IOJISl KaTyIIKU
C TIOCTOSIHHBIM TOKOM, OOBSCHSTh
ABJIeHUS (heppoMarHeTu3Ma
Y MarHUTHOTO THUCTEpe3uca, coOUparh
AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY.
IIpusooums npumepsi MaTepuasoB,
obnanaromux QeppoMarHuTHHIMU
CBOMCTBaMH.
lpumenams cmapThoH
C MpeayCTaHOBIECHHBIM MPOTrPaAMMHBIM
obecrieueHrneEM TSt U3MEpEHUs
BEJIMYMHBI MATHUTHOTO TOJIs, IPaBUIIa
MOCTPOCHUS TpaUKOB 3aBUCUMOCTEM
(bu3HYeCcKUX BEIUYWH APYT OT JpyTra.
Hccneoosams 3aBUCUMOCTDh BETUYUHBI
MarHuTHOM WMHAYKIMA MAarHUTHOIO
MoJIst BOJIM3U TOPIA KaTyIIKK
C TIOCTOSTHHBIM TOKOM, HAMOTAHHOM
Ha (heppOMArHUTHBIN CEplICUHUK,
OT CHJIBI TPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMEPNPemupo8amas
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1.4

N3ydenue pabOTHI
AJIEKTPOABUTATENS
U TMHaMO-MalIuHbBI

(dactp 1) (Jiexuust)

[TocTostHHBIN TOK, criia AMnepa
(ee HampaBieHUE U MOJYJIb),
ANEKTPOABUTATEINb TOCTOSHHOTO
TOKa, TMHAMO-MalInHa (TeHepaTop

MTOCTOSIHHOTO TOKA)

MOJYYEHHBIE PE3YIIbTATHI
KaK HaOJt0IeHue MAarHUTHOTO
TUCTEPE3NCA.

Cmpoums 3KCIEPUMEHTAIbHO rpaduK
3aBUCUMOCTH  MOJYJSl MarHUTHOM
WHIYKIMA MarHUTHOTO TIOJIST KaTYIIKU

¢ heppOMarHUTHBIM CEPJICUHUKOM

OT CHJIBI POTEKAIOIIETO Yepe3 KaTyIIKy
Toka (¢ y4eTOM a0COIIOTHBIX
MOTPEIIHOCTEN U3MEPEHHBIX
(hU3UYECKUX BETUYHH).

Hcnonvzosams 1a00paTOpHBIN
MCTOYHUK MUTAHUS

Onepuposams nousmusmu: cuia
Awmriepa, BJIEKTPOJIBUTATEIb,
JUHAMO-MaIlMHA.

Ymems onpenensite MOLYJIb

Y HalpaBJeHUE cUiibl Amrepa.

3Hamb UCTOPUIO U300pETEHUS
3JIEKTPOIBUTATENS

Y COBEPILICHCTBOBAHUSA

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

N3ydenue pabOTHI
AJIEKTPOABUTATENS
Y TUHAMO-MaIINHbBI

(4acthb 2) (MpaKkTUKyM)

[TocTostHHBIN TOK, criia AMnepa
(ee HampaBieHUE U MOJYJIb),
ANEKTPOABUTATENb TOCTOSHHOTO
TOKa, TMHAMO-MalInHa (TeHepaTop

MTOCTOSIHHOTO TOKA)

Y IPUHLIMUIT JEUCTBUSA
3JIEKTPOABUTATENSA IIOCTOSIHHOTO TOKA
Y TWHAMO-MAaIlWHBI.

IIpusooums npumepst TPUMEHEHUS
3JIEKTPOABUTATENS ITIOCTOSIHHOTO TOKA
Y TMHAMO-MAaIlUHBI.

Onpeoensims HATIPABICHUE BpAIICHUS

SAKOPS 3JICKTPOABUTATCIIA IMPU 3a JTAHHOM

HaIlpaBJICHUU NMPOTEKAHUS
AIEKTPUYECKOTO TOKA B 0OMOTKAxX
CTaHMHBI.

Pewamys 3amaun o 371€KTpOABUTATEIIE
MMOCTOSIHHOTO TOKA U IMHAMO-MAallliHE
Onepuposams ~ nowamusAMu.  CHUIla
Ammnepa, 3JIeKTpOABUTATENb, TUHAMO-
MallrHa.

Ymems onpenenars MOIyIb

Y HampapJieHUE CWiibl AMIiepa,
coOUpaTh SKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepvl NPUMEHEHUS

QJICKTPOABUTATCIIA IMTOCTOSAHHOI'O TOKA
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Hroro no pasgeny

10

Y JMHAMO-MaIIVHBI.
IIpumensams TEOPETUYECKUE CBEICHHUS
00 n3JIeKTpoJBUTaTENE IOCTOSIHHOTO
TOKa ¥ O IMHAMO-MaIllHHE

1Sl OOBSICHEHUS! TPOBOIUMOTO
JKCIIEPUMEHTA.

Hccrnedoeams 1Be 3aBUCUMOCTH:

1) cunel  TOKa, BbIpabaThIBaEMOMU
reHEepaToOpoOM, OT BEIMYMHBI MOMEHTA

CHJIbI, ITPUIIOKCHHOT'O K €I'0 Bally,

2) BEJIMUMHBI HAMPSHKEHU I, TOJJAaHHOTO

Ha DJIEKTPOABUTATENb,
OT 4aCTOTHI €r0 BpaILlCHUS

1 MEXaHWYECKOU Harpy3Ku ero Bajia
U UHMepnpemuposams MoIy4YCHHbIE
pe3yJIbTaTHI.

Hcnonvzosams 3NEKTPOMOTOP,
71a00paTOPHBIN UCTOUYHHK MTUTAHMUS,

peocrart, MyJIbTUMETP
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Pasznen 2. Kosie0anus v BOJIHBI.

2.1.

W3yuyeHnre 3aBUCUMOCTH 2
nepuojaa KoJieOaHuM
JIMHEHKH

Ha UWJIMHIPUYECKOU
MMOBEPXHOCTH

OT paaunyca ee

KPUBU3HBI (TPAKTHUKYM)

[Mapmonnueckue koneOaHusl.

HMx xuHemaTuueckoe,
JTUHAMUAYECKOE U DHEPTETHUECKOE
onucanue. Ilepuoa n yacrora
kosieOanuii. Ilepron mambix
CBOOOHBIX KoeOanui

MATCMaTH4YCCKOI0O MassTHHUKA

Onepuposams ~ NOHAMUAMU.
rapMOHHUYECKHE KoyieOaHus,
MEepPUO/I U YaCTOTa KOJIEOaHUIA.

Ymemyw 3anuchIBaTh

U HUHTEPIPETUPOBATH ypaBHEHHUE
rapMOHUYECKUX KOJeOaHUU, MPUMEHSTh
3aKOH COXPaHEHUsS IHEPTHUH

VIS KOJeOaTeNbHBIX  IMPOIECCOB,
cobupath AKCIEPUMEHTAIIBHY IO
YCTaHOBKY, OOBSCHSTH POJIb MAJIOCTU
aMIUTUTY ABI KOJIEOaHUIA.

Ilpusooums npumepwvt KonedATEITHHBIX
MPOIIECCOB.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH  TMepuojia  KoJieOaHUi
JINHEVKH Ha LAJIUHAPUYECKOU
MMOBEPXHOCTH OT paJuyca €€ KpUBU3HBI.
Hccnedoosams 3aBUCUMOCTH MEpUOJIA
KoJIeOaHUW JTMHEUKN

Ha [WIMHAPUYECKON TOBEPXHOCTH

OT paJiyca ee KpUBU3HbI
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2.2.

N3yyenue 3aBucuMocTd 2

aMILUTATY 1Bl KOJIeOaHui

[Mapmonnueckue KoaedaHusl.

AMIUIUTYya, IEPUOJ U 4acTOTa

U UHMeEPNpemupo8ams MOITYUYECHHYIO
3aBUCHUMOCTb.

Cmpoums TpapuK 3aBUCUMOCTHU
nepuojia KojieOaHui JTUHEHKH

Ha [WINHJIPUYECKON MOBEPXHOCTHU

OT pajuyca €€ KpUBH3HbI

U JIMHEAPU30BBIBATH ATy 3aBUCHMOCTH
(c yueTom aOCONIOTHBIX OTPEUTHOCTEN
U3MEPSIEMbIX (PU3UYECKUX BEITUYUH).
Ilpumensams TpaBUiia TOCTPOEHUS
rpauKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JPYT OT JApyra.
Hcnonvzoeams TNHENKY, CEKYHIOMED.
Yemanasnueamo 83aUMOCBA3U
MEXTY KMHEMaTUYECKUM,
JTUHAMUAYECKUM U YHEPTeTUUECKUM
OTIMCAaHUEM TapMOHUYECKHUX
KoJieOaHu M.

Pewams 3anaun Ha rapMOHUYECKHE
KoJieOaHus

Onepuposams noHAMUAMU.

rapMOHHUYECKHE KOoJIeOaHus,
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NpY>KMHHOTO MasiTHUKA
OT BPEMEHU

(IpaKTHKYM)

KOJIcOaHUH.
[TonaTue o 3aryxarommx

KOJICOAHUAX.

aMIUTATY /I, TIEPUO M YacTOTa
KoJiebaHuH, 3aTyXxaHue KoJeOaHuH.
Ymemsb 00BSCHATH 3aTyXaloMue
KoJIeOaTeIbHbIC MPOIECCHI C TO3UITHA
3aKOHa H3MEHEHUS MEXaHU4YECKOU
SHEPTHH, cCOOUpaTh
OKCIIEPUMEHTAIBHYI0  YCTaHOBKY.
IIpusooums npumepwl 3aTyXarIIUX
KOJIe0aTeIbHBIX MPOIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH aMIUTUTYIbl KOJICOaHHMA
MPY>KUHHOTO MasiTHUKA OT BPEMEHU MTPU
HATMYWN 3aTyXaHUsI.

Cmpoump rpaduk 3aBHCHUMOCTHU
aMILUTMTYJbI  3aTyXaloIIMX KoJieOaHUH
MasiTHUKa BPEMEHH U JTMHEAPU30BhIBAThH
3Ty 3aBUCHUMOCTb (c y4eToM
a0COJIIOTHBIX MOTPEIIHOCTEN
U3MepsieMbIX (DU3UYCCKUX BEIIMYMH).
Ilpumensams TpaBUiia TMOCTPOCHUSA
rpadMKOB 3aBUCUMOCTEH (PHU3UIECKUX

BEJIMYMH APYT OT JApyra.
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2.3.

N3mepeHne akTUBHOTO
51 PEaKTUBHOTO
COITPOTHUBJICHU M
KaTYIIKU
MHJIYKTUBHOCTH

(IpaKTUKyM)

2

IlepemeHHBIN TOK. AMIUTUTYTHOE U
JEUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA
n HanpsbkeHus. CHHYCOWIanbHbIN
IIEpEMEHHBIN TOK. Pesucrop,
KOHJICHCATOp M KaTylika
VHJIYKTUBHOCTH B LIENU
CUHYCOMJIAJIBHOTO NIEPEMEHHOTO
TOKAa. AKTUBHOE€ U PEAKTUBHOE
(eMKOCTHOE€ U HWHIYKTUBHOE)

CONPOTHUBIICHUE

Hccnedoeams 3aBUCHMOCTD aMILIUTY 1Bl
3aTyXaroMX KOJeOaHU MasiTHUKA

OT BPEMEHU U UHMEPNPEMUPOBANb
3Ty 3aBUCHUMOCTb.

Hcnonvzosams TUHENKY U CEKYHIOMED
Onepuposams noHAMUAMU.:
NEPEMEHHBIN TOK, aMIUIUTYAHOE

U ICUCTBYIOIIEE 3HAUEHHUE CHUIIbI TOKA
U HamnpsoKeHUs, CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK, aKTUBHOE,
pPEaKTUBHOE, EMKOCTHOE U MHIYKTHBHOE
CONPOTHUBJICHHE.

Ymemno OOBACHSTD noBecHNE
pe3ucTopa, KOHJIEHCATOpa U KaTyIIKU
UHIYKTUBHOCTH, BKJIIFOYEHHBIX B I€Ib
CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKA,
coOuparb  DJIEKTPUYECKYIO  IIeTb
(mocnenoBaTenbHO COEJIMHEHHBIE
pPEe3UCTOp M KaTylIKa MHIYKTUBHOCTH,
MOJKJIOUCHHBIEC K TEHEPATOPy).
IIpueooums npumepsvi IPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B ICIIAX

38



MEPEMEHHOT0 TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHMOCTU aMIUTUTY]Ibl HAIMPSKEHHUSI
Ha PEe3UCTOpPE OT YACTOTHI MOJABAEMOTO
Ha BXOJI IIEMHU MEePEMEHHOTO
HaIPsDKEHUsI TMOCTOSSHHOW aMILTUTYBI.
Cmpoums rpaduk 3aBUCUMOCTH
aMIUTUTYAbl HaMPSKEHUST HA PE3UCTOpE
OT YacTOThI OJaBA€MOTr0 Ha BXOJ LIEMHU
MEPEMEHHOT0 HANPSKEHUSI TTOCTOSTHHOM
aMIUTUTYABl (C y4eToM aOCOJIFOTHBIX
MOTPELUIHOCTEN U3MEPSIEMBIX
(U3HYECKUX BETUYUH).

Ilpumenams TpaBUia TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3HMIECKUX
BEJIMYUH JPYT OT Apyra.

Hccnedosamsb 3aBUCUMOCTD aMILTATY bl
HaIPSKEHUSI HA PE3UCTOPE OT YacTOThI
oJaBaeMoro Ha BXO]I enu
MEPEMEHHOT0 HAIPSHKEHUS MMOCTOSIHHOU
aMIUTUTY Bl U UHIMEPNPEMUPOBAMb

IMOJIY4YCHHYIO 3aBUCHUMOCTD.

39



2.4.1.

BBenenue
B DKCIIEPUMEHTAIbHYIO

aKyCTUKY (JICKIIHS)

MexaHuyeckue BOJIHbI, yCIOBUS

ux pacnpoctpanenus. [lonepeunsie
U TpoaosibHble BOdHBL llepuon,
4acToTa, CKOpOCTh
pacpoCTpaHEHUsI U JUIMHA BOJIHBI.
Otpaxenue, IIPEJIOMIICHHUE,
uarepepeHuuss U gudpaxuus
BOJIH. 3BYK Kak MeEXaHH4ecKas
BoJiHa. CKOpPOCTh 3BYKA.
I'poMkocTh 3Byka. BeicoTa TOHA.

O6eprtonbl. TeMOp 3ByKa

Onpeodenams aKTUBHOE CONTPOTUBIICHUE
KaTYLIKU UHIYKTUBHOCTH

(Mo HU3KOYACTOTHOM 0bOsacTu rpaduxa)
U UHIYKTUBHOCTH KaTyILIKU

(TI0 BRICOKOYACTOTHOM YacTH Tpauka).
Hcnonv3zoeams  TeHepaTop  HU3KOU
4aCTOTBI, OCHUIIIOTpad WK BOJIHTMETP
MEPEMEHHOTO HANPSIKEHUS.

Pewams 3anaun Ha 1€ NepeMeHHOTO
TOKa C pe3UCTOpPaMH, KOHJCHCATOpaMu
U KaTylIKaMu WHyKTHBHOCTH
Onepuposampw NOHAMUAMU.
MEXaHW4yecKass  BOJIHA,  TEPUO]I,
4acTOTa, CKOPOCTh PACTIPOCTPAHCHUS
M JIIMHA  BOJIHBI, OTpPaXKEHHE,
MpeoMIICHHE, UHTEp(EepeHITUs

U AU pakiys BOJHBI, 3BYK, CKOPOCTb,
IPOMKOCTB, BHICOTA TOHA, 00EPTOH

1 TeMOp 3BYyKa.

Ymemsv 0OBACHATEH pa3nuune MEXIy
MOTIEPEYHBIMU U MPO0JIbHBIMH

BOJIHAMMH.
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2.4.2. Ocmumiorpamma
U CTIEKTP TIACHBIX

3BYKOB (IIPaKTUKYM)

[Tepwon, 4acToTa, CKOPOCTh
pactpoCTpaHeHUS M JUTMHA BOJIHEI.
CkopocTsb 3ByKa. ' pOMKOCTb 3ByKa.
Bricora Tona. OOGeproHbl. TemOp

3ByKa. CrekTp 3ByKa

3nams HOPMYIIBI, CBSI3BIBAIOIINE
CKOPOCTb, IEPUOJI, YACTOTY U JIJIUHY
BOJIHBI, npocreitime METO/bI
WCCJIEIOBAHUS 3BYKOBBIX CHUTHAJIOB.
IIpusooums npumepst 3ByKOB pa3HOU
IPOMKOCTH, BBICOTHI TOHa M TeMOpa,
SIBJICHUM OTpa)KECHUsI, MPETOMIICHNUS,
uHTepdepeHun U AU(PaKIIUU BOJHEI.
Onpeodenams Ha CIyX 3BYKH BBICOKHX
Y HU3KHUX YaCTOT, TOHAIbHBIE 3BYKU

U UIyMBIL.

Pewams 3amaun 0 3ByKOBBIX BOJTHAX
Onepuposams noHAmMusAMU. BBICOTA
TOHA, 00EPTOHBI, TEMODP 3BYyKa, CIIEKTP
3ByKa, OCHMJIOTPAMMA.

Ymems 00baACHATH, Kakas uHopmaIms
COJIEPKUTCA B OCHIIJIOTPAMME,

a Kakas B CIIEKTpe, coOupaTh
AKCIIEPUMEHTAIBHY IO YCTaHOBKY.
Ilpusooums  npumepvr  TPUPOITHBIX
MIPOIIECCOB U TEXHUYECKUX YCTPOMUCTB,

KOTOpBIE TEHEPUPYIOT TOHAIbHBIE
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3BYKH U IIYMBbI, UX OCLHHJJIOIPAMM

U CIIEKTPOB.

Ilpumenams I8 TONYyYEHHUS
OCIIMJJIOTPaMM U CIIEKTPOB 3BYKOB
MIEPCOHAIBHBIA KOMIIBIOTED

¢ MUKpO(OHOM UK cMapTHoH

C MPEe1yCTaHOBIEHHBIM TPOTPAMMHBIM
obecrieueHneM.

Dopmynuposams TUTIIOTE3Y O XapaKTepe
OCIIMJJIOTPaMM U CIIEKTPOB Pa3IUYHBIX
3BYKOB.

Hccneoosams ocuuiiorpaMmMbl

U CIIEKTPBI PA3TUYHBIX TJIACHBIX
3BYKOB OJIM3KUX 4acTOT

u UHMepnpemuposams 9THU
OCLWJUIOTPAaMMbl U CIIEKTPBL.
Onpedensams MO OCUUIITIOTPaMMaM

U CIIEKTPaM aMIUTUTY ]Il 3BYKOBBIX
BOJTH, YaCTOTHI UX TOHOB 1 0OEPTOHOB,
OII€HUBATH A0COJIIOTHRIE

¥ OTHOCHUTEJIbHBIC MTOTPEITHOCTH

HU3MCPCHHBIX (I)I/IBI/I‘IGCKI/IX BCJIMYHH.
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2.5.1.

Crosgune Mexaunueckue 1

BOJIHBI (JICKIIHS)

Crosiuass mMexaHuyeckass BOJIHA
KaK CyMMa JIBYX BOJIH, OCTYIIIUX

B MPOTHUBOMOJIOKHBIX
HarnpasieHusx. [lonepeunsie

W TMPOJOJIbHBIE CTOSYME BOJIHBI.
[lepuon, 4acTora, CKOpPOCTh
pacrpoCTpaHeHUs U JUIMHA CTOSTYEH
BOJIHBI. ¥Y3JIbl U ITyYHOCTH.
Bnugnue rpaHul ogHOMEPHOU
cpeasl Ha POPMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOpPBI C OTKPBITHIMU U
3aKPBITBIMA  KOHIIAMH. Y CIIOBUS
00pa3oBaHUsl CTOSYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOpAX.
OCHOBHOW TOH U 00EPTOHBI

CTOSAYEN 3BYKOBOW BOJIHBI

Yemanaenueamo 63aumocensu
MEK]1y TPOMKOCTBIO 3BYyKa U BUJIOM
OCHMJIJIOTPAMMBI; MEXKIY BBICOTOU
TOHA (TeMOpPOM 3BYKa) U BUIOM
CIIEKTpa

Onepupogams noHamuaMuy.: CTOSTYaAs
BOJIHA, Y3€J1 M IYYHOCTb CTOSYEH
BOJIHBI, OCHOBHOW TOH M OOEpPTOH
CTOSAYEN 3BYKOBOM BOJIHBI.

Ymemuw OOBSICHATD YCIOBUS
00pa3oBaHusl CTOSYUX 3BYKOBBIX BOJIH
B Pa3JIMUYHBIX PE30HATOPAX, MPUHIHUII
JEUCTBHS KaMEPTOHA.

3Hamo BUBI TPAHUYHBIX YCIOBU,
(dbopmyity, CBSI3BIBAIOILYIO YACTOTHI
OCHOBHBIX TOHOB U 00EPTOHOB

C JUIMHOU PE30HATOPa U CKOPOCTHIO
3ByKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams ipocreiiuve 3anauun

0 CTOAYHUX 3BYKOBBIX BOJIHAX
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2.5.2 MWByueHue cnekTpa
3ByKa JIMHEHHOTO
pe3oHaTopa

(IpaKTUKyM)

OCHOBHOW TOH U 00EPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Onepuposams nousimusmMu: OCHOBHOU
TOH W OOEPTOHBI CTOSIYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKA.

Ymems oObsACHATH, Kakas UHopManus
COJIEPKUTCS CIIEKTPE 3BYKOBOI BOJIHBI,
coOuparb AKCTIEPUMEHTAIBHY IO
YCTaHOBKY.

IIpueooums npumepsvl TUHEHHBIX
3BYKOBBIX P€30HATOPOB.

Ilpumensms 1A TONY4YEHUS 3BYKOB
CaMOJIeTbHBIM aKyCTUUYECKUN pe30HATOP
(mpoOUpKy, YaCTUYHO 3AMOJHEHHYIO
BOJIOM), a /Uil TOJYy4YEeHHUs CHEKTPOB
3BYKOB — MEPCOHAIbHBIN KOMITBIOTEP

¢ MUKpO(OHOM UK cMapTHoH

C MPEIyCTaHOBIEHHBIM TPOTPAMMHBIM
obecrieyeHneM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCUMOCTEH  4YacTOThl OCHOBHOTO
TOHA M TEPBOrO0 0OEpTOHA 3BYKOBOM
BOJIHBI OT JUIMHBI pe30HaTOpA.

Cmpoums TuHEapu30BaHHbIC TPAQUKU
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3aBHCUMOCTEH YacTOThl OCHOBHOIO
TOHa W IEpPBOro 00EepTOHA 3BYKOBOM
BOJIHBI OT BBICOTBI BO3AYLIHOI'O CTOJI0a
B npobOupke (c yuyeTroMm abCOIIOTHBIX
IIOrPEIIHOCTEN U3MEPSAEMBIX
(U3HYECKUX BEIUYUH).

Ilpumensms TpaBUiia TOCTPOEHUS

rpauKoOB 3aBUCUMOCTEN (PU3NYECKUX

BEJIMYMH JPYT OT JApyra.

Hccneoosams rpaduku 3aBUCUMOCTEH

4acTOThl OCHOBHOT'O TOHAa W TIEPBOIO

00epTOHAa 3ByKOBOM BOJIHBI OT BHICOTHI

BO3JIYIITHOTO CT0JI0A B MPOOUpPKeE

U ummepnpemupogams 3TH TpaduUKH.
Onpedensamsb CKOPOCTh 3ByKa B BO3IAYyX€
no rpadukamM 3aBUCUMOCTEH YacTOTHI
OCHOBHOT'O TOHAa W TEPBOro 00epTOHA
3BYKOBOM BOJIHBI OT  BBICOTHI
BO3MyIIHOTO CcToJi0Aa B  TpoOHpKe,
OIIEHHUBATh aOCOJIIOTHYIO

Y OTHOCHUTEJIbHYIO TOTPELTHOCTD

M3MEPEHHOUN (PU3HIECCKON BETUINHBI
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2.6.1.

N3mepeHune mokaszaress
MIPEIOMIICHHS
IJIOCKOIIAPAIUIEIIbLHOU

MJIACTUHBI (TPAKTUKYM)

1

JIyua cBera. OTpakeHue cBeTa.
3aKOHBI OTPAXKEHHS CBETA.
[Ipenomnenne  cBera.  3aKOHBI
MpeIoMJIICHHS cBeTa. AOCOMIOTHBIN
MOKa3aTellb TPEJIOMIICHHUS.
OTHOCUTENBHBIN TTOKA3aTEIb

MIPETOMIICHUS

Onepuposams nowamusamu. Iy4 CBETA,
OTpaXCHHE CBETA, MPEITOMIICHHUE CBETA,
a0COJIIOTHBIM ¥ OTHOCHUTEILHBIN
IMOKa3aTesb TIPEIIOMIICHHSI.
Ymems hopmynupoBaTh 3aKOHBI
OTpaKCHHSI CBETa, 3aKOHBI
IOpEJIOMIIEHHUSI CBETa, CcoOHMpaTh
IKCIICPUMEHTAIBHYIO YCTAaHOBKY.
Ilpusooums npumepvi ONTUUECKUX
SIBJICHHH, B KOTOPBIX HAOII0IAF0TCS
SIBIICHUST OTPaKCHHSI M TIPEITOMIICHU ST
CBETa.

Ilpumensims 3aKOHBI TIPEITOMIICHHS
CBCTa.

Cmpoums Xxoa nydei

MIPU TIPEIIOMJICHHH CBETA

Ha ITOBEPXHOCTH.

Hccneoosamo W3MEHEHUE
HaIpaBJICHUS Jy4a CBETa, MaIafoIIIero
Ha OOKOBYIO MOBEPXHOCTH
TUIOCKOTIApaJICIbHOM IIACTUHBI,

B 3aBUCHMMOCTH OT yIJia IIaACHUA
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2.6.2 Usmepenue mnoxkazarens 1|
NPEJIOMIICHHUSI  TIPU3MBI
0 MUHUMAJILHOMY YTy
OTKJIOHEHHUS JIa3€PHOTO

ayda (IpakTHKyM)

[Ipenomnenne  cBeta.  3aKOHBI
MpeOMIICHHS cBeTa. AOCOTIOTHBIN
MoKa3arelib MPeIOMIICHHUS.
OTHOCHUTEINBHBIN MMOKA3aTEIIb
npesniomienus. [Ipusma.

[Ipenomnsromuii yro mpu3Msl

U UHMepPNpemupoeams MOIyUCHHbIC
pe3yJIbTaTHI.

Onpedensams OKa3aTeNb MPEITOMICHUS
Marepuania IJIOCKONapajieIbHON
MJIACTUHBI, OLICHUBATh a0COTIOTHYIO

U  OTHOCUTENIBHYIO MOTPEIIHOCTh
U3MEpPEHHOW (PU3UYECKON BEIIMUUHBI.
Hcnonvzoeams Na3epHYIO YyKas3Ky,
JINHEUKY.

Pewams 3a1aun Ha npeIOMIIEHUE CBETA
Onepuposamuw NOHAMUAMU:
IpesioMJIeHUE CBETa, aOCOTIOTHBIH

Y OTHOCUTEJIbHBIN MTOKa3aTeNlb
MIPEJTOMIICHHUS], TPETOMIISIOIUANA yTOJI
MPU3MBI.

Ymems paccunThIBATH MUHUMATbHbBIN
yIroJl OTKJIOHEHUS Jy4a TPEYroJbHOU
PaBHOCTOPOHHEN MPU3MOU, cOOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY.
Ilpusooums npumepvl ONTUYECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSIIOTCS

MPETOMIISIOIINE ITPU3MBL.
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lIpumensimv 3aKOHBI MIPEIIOMIICHUS
CBETA.

Cmpoums XOJ JIydyeld B TPEYTOJbHOMI
PAaBHOCTOPOHHEN MpHU3ME B Clydae
[IPOU3BOJILHOI'O HAIIPABJICHUS A ECHUS
jJy4ya U B ClIy4ae MUHUMAJIBHOTO YTJIa
OTKJIOHECHUS JIy4a.

Hccneoosams 3aBUCUMOCTSD yTila
OTKJIOHEHMS Jly4ya TPEyrOJIbHOU
PaBHOCTOPOHHEH ITPU3MOU

OT HAIIPaBJICHHUS IAJAIOIIETO Jyda

U UHMEpPNpPemupoeams MOIyYCHHbIE
pe3yJIbTaThI.

Onpeodensams o MIOJIyYEHHOMY
3HAYEHUID  MUHMMAJIBHOTO  yIJIa
OTKJIOHEHUs  Jy4ya  TPEyroJIbHOU
PAaBHOCTOPOHHEHN NPU3MOU MIOKA3aTEIb
MPEJIOMJICHHSI MaTepHUalla  MPU3MBI,
OIICHUBATh a0COJTIOTHYIO

Y OTHOCUTEJIBHYIO ITOIPEIIHOCTD
U3MEepEeHHOM (u3HUecKon

BCJIIMYHHBEI.
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2.7.1.

[Ipumenenue 3¢dexra
MOJIHOTO BHYTPEHHETO
OTpaKEeHUS

B UBMEPCHUSX (JICKITHS)

1

IlonHOE BHYyTpEHHEE OTpaKEHUE.
[IpenenbHBII  yroa  MOJHOTO

BHYTPCHHCTO OTPAXKCHUA

Hcnonvzosamv npusMy, J1a3epHYIO
YKa3Ky, TPaHCIIOPTHUP.

Pewams 3a1aun 0 npenoMICHUN JTydent
B IIpU3Max

Onepuposams nousmuamu: TOJTHOE
BHYTPEHHEE OTPAKEHUE, TP EIEITbHBIN
yTOJI ITOJIHOTO BHYTPEHHETO
OTpaKEHUS.

Ymemsv  popmynupoBaTh  ycioBue
BO3HUKHOBEHUS MOJIHOTO BHYTPEHHETO
OTPaKECHUSI.

3nams Hopmyily, CBI3BIBAIOIIYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPaKEHUSI

¢ aOCOJIFOTHBIMU MOKa3aTEeIsIMU
MPEJIOMIICHHUS CpeEL.

IIpusooums npumepvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HA0II01aeTCs
(mpuMeHsieTcs) SABJIEHUE MOTHOTO
BHYTPEHHEIO OTPAXKECHUSI.

Pewams 3anaun Ha TOTHOE BHYTPEHHEE

OTpa)KeHUE
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2.7.2. W3MepeHne mokaszaTens
MPEJIOMIICHUS] TPU3MBbI
C HOMOIIBIO
HaOJI0IeHUS yria
MOJTHOTO BHYTPEHHETO
OTPaKEHUS

(IpaKTHKYM)

IlonHOE BHYTpEHHEE OTPAKECHUE.
IIpenenbHBIi  yroa  IOJHOIO

BHYTPEHHETO OTPaXECHU

Onepuposamp NOHAMUAMU.
MIPEJIOMJICHHE CBETa, a0COJIFOTHBIN

1 OTHOCHUTEIIbHBIN MMOKa3aTelb
MPEIOMJICHHS, TIPEITOMIISIOIINI YT O
MPU3MBI, IOJTHOE BHYTPEHHEE
OTpa)K€HUE, NPEAEIbHBINA YIOJ MOJIHOTO
BHYTPEHHETO OTPAXKECHUA.

Ymemw paccuuThIBaTH YrOJ MOJHOTO
BHYTPEHHETO0 OTPaXKEHUS, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
Ilpusooums npumepvl ONTHYECKUX
puOOpPOB, B KOTOPBIX TPUMEHSIOTCS
MPETOMIISFOIINE TPU3MBbI

Y UCIIOJIb3YETCs SABJICHUE MMOJIHOTO
BHYTPEHHETO OTPAXKECHUA.

Cmpoums Xoj4 Jy4a B TPEYroJbHOU
MPU3ME C YYETOM BO3MOKHOTO MTOJTHOTO
BHYTPEHHETO OTPAKECHUS JIyya.
Ilpumenamsv 3aKOHBI TP EITOMIICHUS
CBeTa.

Hccneoosams ycnoBusi, Ipu KOTOPBIX

MOXXHO Ha6JHOI[aTB IMOJIHOC BHYTPCHHCC
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2.8.

[IpoBepka dhopmybl
TOHKOM JIMH3bI

C IIOMOIIILI0 METOa
napajuiakca,
MIPUMEHEHHOT'O

JUTS OTIPEACTICHUS

1

CoOuparornue TuH3bI. ToHKas

nunH3a. okycHoe paccrosiHue

M ONTHYECKAsl CUJIa TOHKOM JIMH3bI.

3aBUCUMOCTH (POKYCHOTO
paccTOsSIHUS TOHKOM chepruueckoit

JIMH3BI OT €€ TCOMCTPHUU

OTpa)KEHHUE JIyya, UIYLIETO
B TPEYTOJIbHOM IIpU3ME

U UHMepnpemupo8ams MOIy4YECHHBIE
pe3ybTaThI.

Onpedensams MOKa3aTeiab MPEIOMICHUS
Marepuana MNpU3Mbl MO HU3MEPEHHBIM
napameTpam, IMpU KOTOPHIX HAYMHAET
HaONI0JaThCcsl  TMOJIHOE  BHYTpPEHHEE
OTpa)KEHHUE Jiyya B MPHU3ME, OLIEHUBATh
a0COIOTHY 10 u OTHOCHUTEIIbHYIO
MOTPEITHOCTh U3MEPEHHON (DU3NYECKOM
BEJIMYUHBI.

Hcnoavzoeamsv pusMy, Ja3epHYIO
YKa3Ky, JIMHEUKY.

Pewams 3a1aun 0 TOJTHOM BHYTPEHHEM
OTpaXEHUU JIy4yel B MpU3Max
Onepuposamv noHamusAMu. JIAH3A,
TOHKasl JIMH3a, coOMparolas JIUH3a,
rJIaBHAs U MOOOYHASI ONTUYECKAs OCh,
doxkyc, GOKyCHOE pacCTOSIHUE,
(hokanbHas MIOCKOCTh, ONITHYECKAS

Cuiia, IMOICpCYHOC YBCIINYCHUC,
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TIOJIOJKEHUS
U300paKeHUS

(IpaKTUKYyM)

U OTHOCUTEIBHOIO II0Ka3aTes
npenoMiieHus. PopMysia TOHKOU
JIMH3BI. YBEJIMYCHHE, JTaBacMOeC

nuH301. [Tapammakc

napasiakc.

Ymems O0OBSCHATH CYIIHOCTH
napajijiakca, 3amuchiBaTh (HOpMyITy,
BBIPKAIOIIY O 3aBHCHUMOCTH
(OKYCHOTO  pacCTOSSHHSI ~ TOHKOU
chepudecKou JIMH3BI OT €€ TEOMETPUH
U OTHOCUTEIIBHOTO  TOKa3aTels
MpeoMIICHHS, a Takke (opMyiy
TOHKOU JIMH3BI, COOMPaTh
AKCIIEPUMEHTATBHYO YCTaHOBKY.
Ilpusooums npumepvl Tapaiakca,
ONTHYECKUX TPHUOOPOB, B KOTOPHIX
MPUMEHSIOTCS COOMparomue JTUH3HL.
Ipumensams HopmMyTy TOHKOHN JIMH3HI.
Cmpoumsb X011 pa3IUYHbIX JTydeu

B TOHKOU coOuparoliei JuH3e.
Hccneoosamo BO3MO>KHOCTb
npuMeHeHus ¢ Qekra napannakca
JUISL  OTIPENIEICHHUSI  TTOJIOKCHUS
M300paKEHUS HCTOYHHKA CBETa

C MaJIOM CBETUMOCTHIO, ITOJYYEHHOT'O

C MOMOIIBIO COOUpaIOIEH JTMH3bI
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2.9.

N3mepenue GpoxycHOTO
paccTosiHUsA
paccenBarOLIEC JIMH3bI

(IpaKTHKYM)

PacceuBaromue auH3bI.

ToHkas JINH3A. dokycHOE
paccTosiHue W OINTHUYECKas cuja
TOHKOM JIMH3bI. DOpMyJsia TOHKOU
JIVH3BI.

XoJ Jiy4a, OpOoLIEIIIEro JUH3Y
101 TPOM3BOJIBHBIM YTJIIOM

K €€ ITaBHOU ONTUYECKOU OCH.

U UHMepPNpemupo8ams MOTyUECHHBIC
pe3ybTaThl.

Onpeodensmsb HOKYyCHOE PACCTOSHUE
cobuparoliei JTMH3bl Ha OCHOBaHUU
Pe3yIbTaTOB AIKCIEPUMEHTOB

1o HaOJTIOJICHU IO napasiakca
N300pakeHUsI TOYETYHOTO UCTOYHUKA
CBETa, OIICHWBATh aOCOJIIOTHYIO

U OTHOCHUTEIIbHYI0 MOTPEIIHOCTh
M3MEpEHHOUN (PU3nYecKol BETUYUHBI.
Hcnonvzoeams cOOMPAIOILYIO JIMH3Y,
ONTHUYECKYO CKAMBIO.

Pewams 3amaun Ha TOHKUE
coOUparoIIKe JTUH3BI

Onepuposams noHaAmMuAMU: JAH3A,
TOHKasl JINH3a, pacceuBarolas JIMH3a,
MHUMBIA HCTOYHUK CBETa, MHHUMOE

n300paxKeHue.

Ymemo 3anuceiBath (HOpMYITy TOHKOM

JIUH3Bl JUISL  CIy4Yas pPacCenBarOUICH

JIMH3BI, CO6I/IpaTB OKCIICPUMCHTAJIbHY IO

YCTaHOBKY, [10JIy4aTh JE€HCTBUTEIHLHOE
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[Toctpoenne n300pakeHU TOUKHU
U OTpe3Ka MPSMOUA B COOMPAIOTITUX
Y PacceuBaroLUX JIMH3aX

H UX CUCTCMax

M300paKEHUE B PACCEUBAIOIICH JIMH3E
MyTeM CO3JTaHUs C IIOMOIIBIO
cobuparorei JIVH3bI MHHMOTO
HMCTOYHUKA JJISI PACCEMBAIOLIECH JIUH3BI.
Ilpusooums  npumepst  ONTUYECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS
paccenBarolye JIMH3bI U CUCTEMBI JIMH3.
Ilpumensams HopMyny TOHKOW JHH3BI
Cly4as pacCEeHBarOLIEN JINH3BI.
Cmpoumsb X011 pa3IUYHbIX JTy4deu

B TOHKOM paccenBaroleil JuH3e,
M300paKeHUE TOYKHU U OTPE3Ka MPsIMOM
B COOMpAalomUMX M PacceuBarOIIUX
JWH3aX U UX CUCTEMax.

Hceneoosams  xXon JTy4yen

Yyepe3 pacCeUBAIONIYIO JIMH3Y,

a TaKX€ B CUCTEME, COCTOSIICH

13 COOMpArOIIEeH M pacCEeUBAIOIICH JTUH3
Opu WX  Pa3IMdHOM  B3aWMHOM
PACIIONIOKEHUHN U UHMEPNPEeMmUposamo
MOJy4YEHHBIE PE3YJIbTaThI.

Onpeodensmsb HOKYCHOE PACCTOSHUC
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2.10 OmnpeneneHne TIAHBI
BOJIHBI J1a3epHOTO
W3JIYUYCHHS C TIOMOIIBIO
cxemnl FOHTa

(IpaKTHKYM)

WuTepdepenius crera.
KorepeHTHbBIE HCTOUHUKH.
YcnoBus HaOMIOAEHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(DEPEHIIMOHHONW KapTUHE

OT IBYX KOT'CPCHTHBIX HCTOYHUKOB.

paccenBarolel TUH3bI HA OCHOBAaHUU
PE3yIbTAaTOB HKCIEPUMEHTOB I10:

1) HabnroAeHUIO IEHCTBUTEIBLHOTO
n300paxkeHus, JlaBaeMOoro
paccenBaroIen JTUH30M;

2) HAOJIIOICHUIO pacxoIsierocs
CBETOBOTO  Iy4yka, 0OOpa30BaHHOTO
pacceuBaloIel JHUH30M; OLEHUBATH
a0COIOTHY 1O u OTHOCHUTEJIbHYIO
MOTPEITHOCTh U3MEPEHHOU (PU3NYecKoit
BEJTUYUHBI.

Hcnonvzoeams coOUparoiy o

U PaCCEUBAIONIYIO JTUH3Y, ONTHYECKYIO
CKaMbIoO.

Pewamys 3anaun Ha TOHKUE
paccenBarolre JUH3bI

Onepuposampw NOHAMUAMU.:
uHrepdepeHIys, nHTepPpepeHnoHHas
KapTUHA, KOTEPEHTHbIE WMCTOYHUKHU,
uHTep(dEepeHIIMOHHAs CXeMa, cXxeMa
IOnra.

Ymems 3anmceiBaTh YCl10BHA

55



[IpuMmepbl  KJIaCCUYECKHUX

UHTEpP(EPEHIIMOHHBIX CXEM

HaOJII0JIeHNUS MAaKCUMYMOB

1 MUHHUMYMOB B UHTEp(PepeHIIMOHHOI
KapTUHE OT JIByX KOTE€PEHTHBIX
HUCTOYHUKOB, COOMpPAThH
AKCIIEPUMEHTAIBHYI0  YCTAHOBKY.
IIpusooums npumepsvr TPUPOIHBIX
SIBJICHUNA U TEXHUYECKUX YCTPOUCTB,

B KOTOPBIX HAOJI01aeTCA
(mpumeHsieTcs ) siBIICHUE
UHTEpEpEHIIUH.

IIpumensms ycioBus HaOIIOEHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHOI KapTUHE.
Cmpoumbs X011 «JIy4yeil» U MOKa3bIBaTh
Ha HEU Pa3HOCTh X0J1a

B uHTepepeHronHol cxeme KOwnra.
Dopmynuposams THUIOTE3Y O BHUJC
uHTep(HEPEHIIMOHHON KapTUHBI

P PA3TUIHBIX TE€OMETPUIECKHUX
napaMmeTpax cxemsl FOHra.
Hccneoosams natephepeHIINOHHYIO

KapTUHY NpHU HAOIIOAECHUN
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Hroro no pazgeny 19
Paznen 3. KBantoBasi pusuka.
3.1. H3yueHnue crnexrpa 1
CBETa PA3IMYHBIX
VCTOYHUKOB
C IIOMOUIBIO
T paKIuOHHON

pemeTku (IpakTUKyM)

Hudpaxus CBeTa.
HudpakmoHHas peneTka.
VYcnoBue HaOMIOAEHUS TJIABHBIX
MakCUMyMOB IpU  NaJe€HUU
MOHOXPOMAaTHYECKOIO CBETa

Ha Tu(paKIMOHHYIO PEIIETKY.

UHTEP(EPECHIINH C TIOMOIIBIO CXEMBI
KOara u  ummepnpemuposamso
MOJTYYCHHBIC PE3YJIbTATHI.

Onpeodensame ANUHY BOJTHBI CBETA

0 pe3yibTaTaM HaOIOIeHUS
UHTEPPEPEHIIMOHHON KapTUHBI

¢ momoiisio cxembl FOHTa, oreHWBaTh
a0COIOTHY IO u OTHOCHUTENIbHYIO
MOTPENTHOCTh U3MEPEHHON (DH3UICCKOM
BEJIMYUHBI.

HUcnonvzosams nazepHy0 YyKasKy,
PYJIETKY, a Takke GoIbry, OyJaBKu

U HUTKY Ui peanu3anuu cxembl FOHra.
Pewams 3a1aun Ha TBYXBOJTHOBYIO

uHTEpEePEHIINIO

Onepuposams nOHAMUAMU:
mudpakius, TuPpakuoOHHas pelIeTKa,
(hOTOH, YpOBEHb DHEPTHMM aToMma,
U3NlydeHUe | TMorioimeHue (oroHa,
CHCKTpP M3JIYUYCHHS, CIEKTPOCKOTI.

Ymembw 3anuceIBaTh yCIOBUS
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N3nyyenne w moriouieHue
(hOTOHOB MpH TIEPEX0Je aTOMa
C OJIHOTO YPOBHS YHEPTUU

Ha Ipyrou. Buasl ClieKTpoB.
Cnekrpockorn

HAOJIOICHUS TTIABHBIX JU(QPAKIIMOHHBIX
MaKCUMYyMOB npu najgeHuu
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PAKIIMOHHYIO PEUIETKY, YCIOBHUS
U3IIy4eHUsT W TOTJoIIeHuss (POTOHOB
MIpHU TIEPEX0JIe aTOMa C OJIHOTO YPOBHSI
SHEPTHUH Ha APYrou, coouparp
AKCIIEPUMEHTAILHY IO YCTaHOBKY.
IIpusooums npumepsvl TUHENUYATHIX,
MOJIOCATBIX M CIUIOIIHBIX CIEKTPOB
U3ITyYEHUs, TEXHUYECKUX YCTPOUCTB,

B KOTOPBIX MIPUMEHSIOTCS U3y ICHHUS

C Pa3IMYHBIMHU BUJAMHU CIIEKTPOB.
Ilpumensms ycinoBusi HaOIIOICHUS
TJIABHBIX U (PpaKIIMOHHBIX
MaKCUMyMOB TpH TaJeHUU
MOHOXPOMAaTHYECKOTO  CBeTa

Ha U (PPaKIUOHHYIO PEIIETKY.
Cmpoums X011 «JTyden»

MIPU UX HOPMAJIBLHOM MaJICHUU

Ha TUPPAKIHUOHHYIO PEIIETKY

Y MIOKAa3bIBaTh HA HEW Pa3HOCTh XOJa.

Dopmynuposeams TUNIOTE3Y O BUIE

58



CHEKTPOB U3JIyYEHUs UCTOUYHUKOB CBETA
Pa3HOMN IIPUPOLBI.

Hccnedoeams ONTUYECKHE CIEKTPHI
M3JIy4YE€HUS] HICTOUHUKOB CBETa pa3HOU
NPUPONBl U  UHMEPNPemupos8ams
MOJTy4YE€HHBIE PE3YIbTATHI.
Onpedensams JJIMHBI BOJIH U3Ty4YEHUS
Pa3IUYHBIX HCTOYHUKOB

0 pe3yJibTaTaM HaOJ0ICHHS
Tu(dpaKIIMOHHON KapTUHBI,

naBaeMoi TU(PaKIIMOHHON PEIeTKOM,
OIIEHHUBATh aOCOJIIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTh
M3MEPEHHOU buznveckon
BEJIUYUHBI.

Hcnonvzoeamv 1udpakiimoHHY O
pemierky, (oHaph ¢ JaMITon
HaKaJIMBaHUsI, CBETOANOIHBIA (POHAPD,
ra3opaspsaaHyo Jjamiy, auadparmy,
MEPHYIO JICHTY.

Pewams 3agaun o nageHuu cBeTa
Pa3IMYHOTO CIIEKTPATIBHOTO COCTaBa

Ha JTU(PAKIIUOHHYIO PEHIETKY
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3.2.

HUccnenoBanue
3aBHCUMOCTH
MHTCHCUBHOCTHU
CBEUCHHS CBETOAMNOA
OT CHJIBI TPOTEKAIOIIETO
yepes Hero Toka

(IpaKTHKYM)

CBeToano, ”HTEHCUBHOCTD

u3ny4yeHusi, GOTOH, SJIEKTPOH

Onepuposams NOHAMUAMU: CBETOINO],
Pp-n-TiepexoJi, JIEKTPOH, AbIpka, POTOH,
WHTEHCUBHOCTH U3JTYUCHUS.

Ymemsb 0OBACHSITH B YIIPOIIEHHOM BU/JIE

NPUHLAIN ~ JEWCTBHS CBETOANO/1A,
coOuparb HKCHEPUMEHTAIBHY IO
YCTaHOBKY.

Ilpusooums  npumepsvl  TPUMEHEHUS
CBETOAMOJOB B OBITY U B TEXHHKE.
Dopmynuposams TUIIOTE3Y O XAPAKTEPE
3aBUCUMOCTHU WHTEHCUBHOCTH
U3JIy4EHUs1 CBETOAMOAA OT  CHJIbI
IIPOTEKAIOIIETO YEPE3 HEro TOKa.
Hccrneoosamo 3aBUCUMOCTD
WHTEHCUBHOCTHU U3JTyUYEHUSI CBETOANO1A
OT CHJIbl TMPOTEKAIOUIEr0 Yepe3 HEro
TOKa u uHmepnpemupo8amy
MOJyYEHHBIE PE3YIIbTATHI.

Cmpoums rpadux 3aBUCUMOCTH
MHTEHCUBHOCTH U3JIyY€HUS CBETOANOIA
OT CHJIBI IPOTEKAIOIIETO YEPE3 HETO

TOKa (C y4eTOM a0COTIOTHBIX
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3.3.

HaOnronenue
M30MpaTEILHOCTH
BHYTPEHHETO
dboTorddekTa Kk AIMHE
BOJTHBI CBETA

(TIpaKTUKYM)

Cseroano1, ”HTEHCUBHOCTD
U3ITy4eHus, (HOTOH, ITEKTPOH.
DHeprus U UMITYJIbC (HOTOHA.
DoTo3PdeKT. 3aK0oHBI
dhororddekra. YpaBHeHue
DiamTelina 11 gotodrddexra.

«Kpacunas rpanuna» gpotosaddexra

MOTPEIIHOCTEN U3MEPSAEMBIX
(U3HYECKUX BEJIMYUH).

IIpumensams ipaBUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3HUUECKUX
BEJIMYUH JPYT OT JApyra.

Onpedensims XapaKkTep 3aBUCUMOCTH
WHTEHCUBHOCTH M3Ty4YCHUS CBETOINOA
OT CHJIBI IPOTEKAIOIIETO Yepe3 HEro
TOKA.

Hcnonvzosams CBETOINOM, TIOKCMETP
(wr cMapThOH ¢ JATIUKOM
OCBEILIEHHOCTH), 1a00paTOPHBI OJIOK
MUTaHUs (UM UCTOYHUK MOCTOSIHHOTO
HaIpsHKEHUSI, PEOCTAT U MYJIbTUMETP)
Onepuposams NOHAMUAMU: CBETOINO],
p-n-nepexo, AIEKTPOH, AbIpKa, GOTOH,
WHTEHCUBHOCTh U3IIyUYEHUS,
dhoTorpdexT (BHEIIHUN U BHYTPEHHUH ),
($OTOTOK, «KpacHas TPaHUIIAY
dhororddekra.

Ymemsb 0OBSACHITH B YIPOLIEHHOM BUJIE

NPUHINAN AEHCTBHUS CBETOJINO/IA,
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dbopmyrpoBarth 3akoHbI poTodddekra,
3alKUChIBATh YpaBHEHUE DUHINTEWHA
st hpoTodrddexra u hopmyiny

IUTSL «KKpacHOU rpaHullsy pororddexra,
cobuparb AKCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepsvl IpUMEHEHUS
CBETOJMOJ/IOB B OBITY U B TEXHHKE.
Ilpumensams 3axonbl HoToddDexTa,
ypaBHEHUE DUHIITEIHA

st hoTodrddexta, hopmyry

JUISL «KpacHOM rpaHuiib» GpoTodddekra.
Qopmynuposams  TUIOTE3Y

00 yCIIOBUAX BOZHUKHOBEHUS
BHyTpeHHero Gotorddekra

MIpU TIAJIEHUU HA CBETOAMO]I CBETOBBIX
BOJIH pa3HOU JJIUHBI.

Hccneooeamy siBieHre BOSHUKHOBEHU S
($OTOTOKa B OCBEIIAEMOM CBETOJHOJIE,
M3YYHUB 3aBUCHMOCTb CUJIBI (POTOTOKA

B OCBEII[aEMOM CBETOAMO/IE

OT HAIIPsDKCHHA Ha JPYTIOM CBETOAUO/C,
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Hroro no pazneny
OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34

BBITIOJTHSIOILIEM POJIb UCTOYHUKA CBETA
U UHmMmepnpemuposams TOTyUYEHHbIE
pe3yIbTaTHI.

Onpedenams yCIOBUE BO3HUKHOBEHUS
(oTOTOKa B OCBEIA€MOM CBETOJHOJE
(TOK BO3HHMKAET TOJBKO MPU OCBEIICHUHU
€ro CBETOAMOJOM C JJMHON BOJIHBI,
MEHBIIIEN WX PABHOM JJIMHE BOJIHBI,

Ha KOTOPYIO pPacCUYUTaH OCBEIacM bl
CBETOJIMOI).

Hcnonv3o6ams CBETOUOIBI Pa3HBIX
1IBETOB (KpacHBIE, 3€JICHbIC U CUHUE),
nabopaTopHbBIi  OJOK  TNUTaHUA,
MYJIBTUMETP.

Pewams 3anaun Ha porospdext
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