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HHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHoro kypca «OCHOBBI (PU3HMUECKOTO 3KCIIEPUMEHTA
(manee — mporpamma) paspaboTaHa B COOTBETCTBUHM C TpeOOBaHUSIMU (DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpelHero oOIero oOpa3oBaHUs
(manee — ®IrOC COO) [1, 2] u HampaBieHa Ha OpPraHHM3AIMIO0 OOYYCHHS B
¢pu3nKo-MaTeMaTuuecKkoM MNpodusae B COOTBETCTBUU C TPeOOBAaHUSAMHU (eAepabHON
o0OpazoBaTeIbHOM porpamMMel cpeaHero oomiero oopazosanus (OOIT COO) [3].

Peanmzarust mporpaMMbl MOKET CO/ICHCTBOBAThH TOCTIKEHUIO 00YJYArOIIMMHUCS
IaHupyeMmbiX  pe3yiabratoB  ocBoeHuss DOII COO, pa3BUTHIO JTUYHOCTHU
oOyyaromuxcs, (pOpMHpPOBAHHIO W YAOBICTBOPCHHIO HMX COIMAIBHO 3HAYUMBIX
MHTEPECOB U MOTpPeOHOCTEH.

[Iporpamma y4yebHOrOo  Kypca «OCHOBBI (DU3HUECKOTO DIKCIICPUMEHTA
npeqHa3HaueHa Juis peanm3anmd B 11 Kkiacce W HampaBiieHa Ha JOCTHIKCHHE
COOTBETCTBYIOIIIUX  PE3YyJIbTaTOB,  COPMYIHPOBAHHBIX B (heepanpHOi padoueit
nporpaMme 1o yueoHomy npeamety «duszukay (yriayOraeHHbIA YPOBEHbD).

[Tpu uzyyenun GpuU3MKU Ha yriayOJICeHHOM YPOBHE peau3alus 3TUX MPUHIUIIOB
0asupyercs Ha HCMHOJIB30BAHUM CAMOCTOSITEIbHOTO YYEHWYECKOTO JKCIEPUMEHTA,
BKJIFOUYAIOIIET0, B TOM 4YHC]E, paboThl Qu3nmyeckoro mpaktukyma. [Ipu 3ToM moj
paboTaMu TpakTUKyMa IIOHUMAETCS CaMOCTOATENbHOE HCCIEI0OBAaHUE, KOTOPOE
IIPOBOJIUTCS TI0 PYKOBOJICTBY CBEPHYTOro, OOOOIIEHHOrO0 BHJa O3 IOIIaroBou
UHCTpyKIMH. B pe3ynbrare obecrneunBaeTcsi OBIaieHHe 00YYaroNUMUCS YMEHUSIMU
POBOAUTH MPSAMbBIE U KOCBEHHBIE H3MEPEHHUS, UCCIIeIOBAaTh B3aUMHbBIE 3aBUCUMOCTHU
IBYyX (U3MYECKUX BEIUYMH U OCYIIECTBISTH TMOCTAHOBKY OIBITOB TO TPOBEPKE
NpeJIOKEHHBIX TUNoTe3. Bee 3TO crmocoOCTBYeT AOCTHKEHUIO OJTHOM M3 OCHOBHBIX
nenel u3ydeHus QU3MKU Ha ypOBHE CpeAHEro oOIiero oOpa3oBaHUs — OBJIAJECHUIO
OOy4JaromMMHCS METOJaMU CaMOCTOSITEJILHOTO IIJIAHUPOBAHHMS W TPOBEICHUS
(bu3HUECKUX IKCIIEPUMEHTOB, aHAIN3a U WHTEPIPETAllui HHPOPMAIIUH, OTIPECIICHUS

AOCTOBCPHOCTH IIOJIYYCHHOI'O PC3YyJIbTaTa.



AKTyaJIbHOCTh peaju3aliy JaHHOM NPOrpamMMBbl OINpPENEIseTcs TEM, 4TO
€€ OCBOGHHME TO3BOJIIET OOy4aroluMcsd Ha  MPAKTUKE  O3HAKOMHTHCS C
pa3snUYHBIMU (U3UYECKUMU SIBICHUSMHU, SKCIEPUMEHTAIBHO H3YUYHTh Pa3InyHbIC
(¢usznueckre 3aKOHOMEPHOCTH, YriyOUTb CBOM TEOPETHYECKUE 3HAHUS, Pa3BUTh
UMEIoIecs U NPUOOPECTH HOBBIE NMPAKTHUYECKHE YMEHMS UM HaBBIKM B 001acTH
IUIAaHUPOBAHHUS, TOJATOTOBKH, MPOBEACHUS, aHAIM3a U MHTEpIpEeTauuu (PU3n4ecKoro
DKCHEPHUMEHTA.

[Iporpamma naer oOydaromUMCS BO3MOKHOCTh NMPUOOPECTH MPAKTUUYECKUUN
OMBIT PaboThI C JaOOPATOPHBIM 000PYIOBAaHUEM, OBJIAJETh KOHKPETHBIMU ITpHeMaMu
UCCJIEIOBATENbCKON  JAESATENIbHOCTA  HauyMHAIoWEro  (pu3mka-sKkcnepuMeHTaTopa,
c(hOopMHPOBaTh HABBIKKM OLIEHKHU MOTPEIIHOCTEN pe3yabTaTOB U3MEpPEHUsT PUINYECKUX
BeauuuH. Peanmuzanms nporpaMMbl  co3/laeT  yCHoBUS A (POpMUPOBAHMS
y 00y4aronuxcsi HeCTaHAAPTHOTO KPEaTUBHOI'O MBILIUICHHS, COJEHCTBYET Pa3BUTHUIO
UHAUBUAYATBHOCTH  CYXICHUH, (GOPMHPOBAHUIO  KYJIbBTYpbl  OOOCHOBaHUS
COOCTBEHHOT'O MHEHHUSI U CBOOO/IBI €TI0 BHIPAXKECHHS.

[Iporpamma MoskeT OBITH BOCTpeOOBaHa OOYYAIOIIMMHUCH, KOTOPHIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YTIIyOJIEGHHOMY U3YYEHUIO (U3UKU U MATEMATUKH, TOTOBATCS
K YYaCTHIO B OJIMMITHAaX MIKOJbHUKOB IO (PU3UKE, B paMKax KOTOPHIX MPEAYCMOTPEH
NPaKTUYECKUU TYP.

[Iporpamma mpecienyeT He TOJIBKO 00pa3oBaTENbHBIC, HO U BOCIUTATEIbHBIC
LEIH, TOCKOJBbKY COOTBETCTBYET HJIEE DSKOJOTM3allMM U UJee NPHUKIAIHON
HAIIPaBJIEHHOCTH, KOTOpPbIE, B YHUCJE JPYTHUX HUIEH, IMOJIOKEHBI B OCHOBY Kypca

¢uzuku, nzydaemoro Ha crynernu COO.

BapuanTsl peajm3auuu nporpaMmMbl 4 GopMbI IPOBEACHUS 3aHATHI

Peanuzanmst mporpaMmbl MpeAriofiaraeéT CoOYeTaHWe pa3IUyHBIX  (opm
IpyNIoBoid palboThl (CIylIaHUE JIEKUUM, AUCKYCCHS, MOHTaX SKCIEPUMEHTAJIbHBIX
YCTaHOBOK, MTPOBEACHNE (DU3NIECKUX U3MEPEHHH MTO/T PYKOBOICTBOM TIPETIOIaBaTEs )
U WHAUBUAYaTbHONH palOOThl (BBINIOJHEHHE CAMOCTOSTENBHBIX pabOT W pador
MpaKkTHUKyMa, 00padoTKa M MHTEpHpeTalus pe3yJbTaToB (PU3NYECKUX U3MEPEHUN).
Hcnonp3oBanue Takux GopM pabOTHI TOMOTAET Pa3BUBATh Y O0YJAONINXCS, C OJTHON
CTOpPOHBI, HABBIKM BOCTIPUATHS HOBOW WH(POpPMAIMM TpU PANTUIHBIX (Hopmax
€e MoJlauu, a C JPYyroil CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEILHOCTh U TBOPUECKOE

Hayajio. B menom peanuszanus JaHHOM MPOTPAMMBI  JOJDKHA TOJIOKUTEIBHO



CKa3bIBAThCSl KaK Ha AaKTyaJM3allMM 3HAaHUH, YMEHUH M HaBBIKOB O0YyYaroUIUXCs
B paMKax UX IpeanpodpeccuoHaIbHON TEXHOIOTUUECKON (MHKEHEPHOI) TOATOTOBKH,
TaK U Ha COIMAIBHOM ()OPMHUPOBAHUU JTUYHOCTH 00YYAIOLIUXCS.

[Iporpamma kypca paccuntana Ha 34 yaca, B paMKax KOTOPBIX MPEyCMOTPEHBI
Takue GopMbl paboT, KaK JEKIUHU, CAMOCTOSATEIbHbIE pa0OThl U pabOTHI MPAKTUKYMA.
B xoxe camocTosiTenbHBIX pabOT oOydarouiudecss Moj KOHTPOJEM MpernoaaBaTelis
3aKpEIUISIIOT HOBBIE 3HAHUS, OTPA0ATHIBAIOT ONpPEACIEHHbIE YMEHHS U HaBbIKU. PaObOThI
OpaKTUKyMa  MOJApa3yMEBAIOT  CaMOCTOSITEJIbHOE  pelieHHe  00y4aroluMUCS
AKCIIEPUMEHTATBHBIX PU3NUECKUX 3a7a4. TemaTuka paboT MpakTUKyMa U MOPSAJOK UX
CJIEZIOBAHUSI COOTBETCTBYIOT CTPYKTYpE TEeMAaTWYECKOIrO IUIAaHUPOBAaHUS (enepaabHOu
paboueil mporpaMMel 1o yueoHomy npeamety «Dusrkay (yriayOneHHbI YPOBEHb).

[Iporpamma paccunmTaHa Ha pealud3alMi0 B TEYEHHME O JHOTO ToOJa
oOyuenus B 11 kiacce npu mpoBeICHUH 3aHATUN OJMH pa3 B HeJe0 o0beMoM 1 vac
KaX710€e.

B3aumocBsass ¢ gpenepaabHoi padoyeil mporpaMMoi BOCIIMTAHUS

[Iporpamma pa3zpaborana ¢ yderoM pekoMmeHAalui denepanpHolt paboueit
IPOrpaMMbl BOCIIMTaHUS. B 4acTHOCTH, OHA YYUTBIBAECT IICUXOJIOIO-II€JarOTNYeCKUe

0COOCHHOCTH COOTBGTCTBYIOIHGﬁ BOSp&CTHOﬁ KaTCropuu O6y‘IaIOHII/IXCSI.

[IporpamMmma COOTBETCTBYET TaKWM IIeJIIM BOCIHUTAHHA OOydYaroOlIUXCS,
KaK pa3BUTHUE JIUIHOCTH, CO3JIAHUE YCIOBUH IS CAMOOIIPEICTICHHS U COIIMATN3aIIH.
[IporpamMmma  COAEWCTBYET pEIICHUIO CIEAYIONIMX  3a7ad  BOCIHUTAHUS
OoOyJarommxcsi: YCBOGHHWE 3HAHWH, HOPM, JIyXOBHO-HPABCTBEHHBIX IICHHOCTEH,
TpaauIui, KOTOPBIC BRIPAOOTAIO POCCUICKOE 00IIeCTBO; (OPMHUPOBAHKE U PA3BUTHE
JUYHOCTHBIX ~ OTHOIICHWA K OSTHM  HOpPMaM, IICHHOCTSIM; TPHOOpETCHHE
COOTBETCTBYIOIIETO 3TUM HOPMaM, IIEHHOCTSIM, TPATUIUSAM COITMOKYIBTYPHOTO OTIBITa
MOBEACHUS, OOIICHMS, MEKIMYHOCTHBIX M COIUATBHBIX OTHOIICHHWM, TPUMEHEHUS
MOJIYICHHBIX ~ 3HAHWHA,  JOCTIDKEHHWE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUSA
obmreoOpazoBareabHOM mporpamMMel o (pusuke B coorBeTcTBUU ¢ PI'OC COO.
[Tporpamma COOTBETCTBYET CIESIYIOIIMM OCHOBHBIM HAIIPABICHHUSIM BOCTIUTAHHS.
1) TpynoBoe BOCIHTaHWUE — BOCIIMTAHUEC YBAXCHHS K TPYAY, TPYISIIAMCS,
pesynbprataM Tpyna (CBOETO W JAPYTUX JIIOJEH), OpPUEHTAlMs Ha TPYAOBYIO
TeSITEBHOCTD, MIOJTy9YCHHE npodeccun, JMYHOCTHOE CaMOBBIPAKEHUE
B TMPOJYKTUBHOM, HPABCTBEHHO JOCTOWHOM TpyJA€ B POCCHUHCKOM 0OIIecTBe,
JOCTIDKEHNE BBIMAIOIIUXCSA PE3YJIBTaTOB B MPO(ECCHOHATBHOW JeATEIHHOCTH.

[leneBbIMH OpUEHTHPAMU SABISIIOTCS: (OPMHUPOBAHHE OCO3HAHHOW TOTOBHOCTU K
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MOJIYYEHHIO MPO(ECCHOHATBHOTO 00pa30BaHUs, HENPEPbIBHOMY OOpa3oBaHUIO B
TEYEHUE >KM3HU KaK YCIOBUIO YCHEIIHOM Npo(ecCHOHANbHOM M OO0IIECTBEHHOM
NEeSATENbHOCTH; MOHMMAaHUE CHEUU(PUKH camMooOpa3oBaHUs U NPOPECCHOHAIBHON
CaMOMOJTOTOBKM B  MH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOILECTBE,
TOTOBHOCTH YUUTBCSI U TPYJUTHCS B COBPEMEHHOM OOI1IECTBE; OPUEHTUPOBAHHOCTH HA
OCO3HAHHBIK BBIOOp cdepbl NpodhecCUOHAIBHON TPYAOBOM  JEATEIBHOCTH B
pPOCCHIICKOM OOIIECTBE C YYETOM JIMYHBIX KU3HEHHBIX TUIAHOB, TOTPEOHOCTEH cBOEH
CEMBH, OOIIIECTBA.

2) DKOJOrHYecKoe BOCHHUTAHUE — (DOPMUPOBAHHE DKOJOTHUECKOW KYJIbTYPBHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIIECHUS K MPUPOJIE, OKPYKAIOIIEH Cpelie Ha OCHOBE
POCCUMCKUX TpPAaJULMOHHBIX JYXOBHBIX II€EHHOCTEW, HABBIKOB OXpaHbl, 3aIIUTHI,
BOCCTAHOBIICHHUS TPUPOJIbI, OKpyXkarouieil cpenbl. LleneBbIM OpUEHTHPOM SIBISIETCA
OCO3HAaHHE HEOOXOJIUMOCTH MPUMEHEHHUS 3HAHMSI €CTECTBEHHBIX M COI[MAIBbHBIX HAYK
IUIsL  pa3yMHOro, OepexJIMBOro MPUPOJIOMNOJIB30BaHUS B OBITY, OOIIECTBEHHOM
IPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MO3HAHUS — BOCIIUTAHUE CTPEMJICHUS K TIO3HAHHIO CeOsI

U Opyrux J'IIO,ZIGﬁ, [Mpupoabl U O6H_I€CTBa, K IIOJYYCHHIO 3HaHHﬁ, Ka4dCCTBCHHOI'O

o0pa30BaHus C Y4YE€TOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
LleneBbIMU OpUEHTUPAMH SBISIOTCA: (POPMHUpPOBAHUE JACSATENBHO BBIPAKEHHOTO
MO3HABATEILHOTO MHTEpeca B 00JacTH (PU3UKH C YYETOM CBOMX HWHTEPECOB,
CITOCOOHOCTEH, TOCTHUKEHUH; MOJyUYCHHE MPEJCTABICHUNH O COBPEMEHHON Hay4YHOM
KapTUHE MHUpPA, O JOCTHIKEHHUSX HAYKH M TEXHHUKH, O 3HAYCHHM HAYKH B >KU3HU
poccuiickoro obmiecTBa, obecriedeHUU ero 0e30macHOCTH; MPUOOPETEHHE HABBIKOB
KPUTUYECKOTO MBIIUICHUS, OIpPEACNICeHNUs JIOCTOBEpHOW HaydYHOW uWHMOpManuu u
KPUTUKH AHTUHAYYHBIX TMPEJCTABICHUHN; pa3BUTHE M TPUMEHEHHE HABHIKOB
HAOJNIONICHNS, HAKOIUICHWS M CHUCTEMaTH3alii (aKTOB, OCMBICICHHUS OTMBITa B

eCTeCTBeHHO-Hay‘{HOﬁ obnacTu ITIO3HaHMUA, I/ICCJ'ICI[OBaTCJ'II)CKOI\;I ACATCIIBHOCTH.



COIAEPKXAHHUE KYPCA «OCHOBBI PUZNYECKOI'O OKCIIEPUMEHTA»

3ansaTue 1. OneHka BeJMYMHBI TOPU30HTAJIBHON COCTABJIAIONIEH MATHUTHOI
HHAYKIUM MATHUTHOIO NoJist 3eMJiu

Ilpakmukym

3aoanue. OueHUTe MOIYJIb TOPU3OHTAJIBLHOM COCTaBISIOLIEH BEKTOpa
MAarHUTHOM MHJYKIIMM MAarHUTHOTO MO 3eMIIH.

Obopyoosanue. Kommnac, conenoun (nuamerp 10 cm, 150 BHUTKOB),
1ab0opaTOpHBIA OJOK MUTaHUS, TPAHCIIOPTHP.

Kpamkoe onucanue pewenus. TIpoBOAMTCS 3KCHEPUMEHT MO ONPEIEICHUIO
IPOCTPAHCTBEHHOW OPUEHTAIIMHU BEKTOPA MHAYKIIMA MarHUTHOTO TIOJIsI, CO371aBaeMOr0
Ha OCH COJICHOMJIA TIPU CYIIEPIIO3UIIMU MAarHUTHOTO IMOJIs 3€MJIM U MAarHUTHOTO TIOJIs
COJICHOHU/IA, B 3aBUCUMOCTHU OT CHJIBI TOKA B BUTKax cosieHouaa. [1o aToit 3aBucuMOCTH
ONpENENISICTC MOJYJIb TOPHU30HTAJIBbHOM COCTABJISAIONIEM BEKTOpPA MAarHUTHOU
UHYKIIUA MAaTHUTHOTO TIOJIST 3€MJIH.

Onucanue cxooicei pabomsl npaxkmuxyma: [8], rmaBa Ne 4, mabGoparopHas
pabota No 12.

3anaTue 2. H3MepeHue 3aBHCMMOCTH BeJMYHHbI MATHUTHOH WHIYKIMHU
MArHMTHOTO MOJISI MATHATA OT PACCTOSTHUS

IHpakmukym

3adanue. I3yunte 3aBUCUMOCTD BEJITMUYMHBI MATHUTHON WHAYKIIMH MAarHUTHOTO
[OJISI TMOCTOSSHHOIO MAarHWTa Ha €ro MpOAOJIbHOW OCH CUMMETPUU OT PACCTOSHUSA
MEXIY HEHTPOM MarHuTa ¥ TOYKOM U3MEPEHUM.

Obopyoosanue.  CmapTpoH ¢  NPeayCTAHOBICHHBIM  IPOTPAMMHBIM
oOecrieueHUEM MJIi M3MEPEHHUs BEIMYMHBl MArHUTHOTO TIOJSA, IVUIMHIPUYECKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C MOMOIIBIO TaTYMKOB cMapT(oHa TTPOBOAUTCS
psIMOE U3MEPEHUE BEIMYMHBI MATHUTHOW HHIYKUWM MArHUTHOTO IOJSl HA OCH

OUIMHAPUYCCKOI'O MAarduTa B 3aBUCUMOCTHU OT PACCTOAHHA 1O HCIO.

3ansaTue 3. HaG1w1eHne MAarHUTHOI O THCTEPe3HCca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BHUTKOB  H30JHUPOBAHHOIO  MPOBOJA
Ha UWIMHJIPUYECKYIO 4YacTh JIalku ITatuBa. [logHecuTe Toper] Jianmku OIM3KO K

MOJOXKEHUIO JIaTYMKAa MAarHUTHOTO TMoJisi MoOuibHOro Tenedona. Ilomaiite



ANEKTPUYECKU TOK B TPOBOJA. V3MephTe 3aBUCUMOCTH BEIMYMHBI HHIYKIIAH
MarHMTHOTO TIOJIA Ha TOpIE JIAKKA OT CHJIBI MPOTEKAIOIIETO uYepe3 MPOBOJ TOKa.
Jlnst  3TOrO  BHAuUaje TOBBINIAWTE 3HAYEHUS CHJIBI  MPOTEKAIOMEr0  TOKa
710 MAKCUMAJIbHO BO3MOSKHOTO 3HAYCHHUS, a TIOTOM ITOHMYKANTE /IO HYJICBOTO 3HAYCHUS.
3areM CMEHUTE TOJSAPHOCTh TMOJMKIIOYCHHUS HCTOYHHKA TOKA W TOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduK, OMUCHIBAIONINN 3aBUCUMOCTh BEIMYMHBI MArHUTHOW WHTYKIIHH
Ha TOPIIE JIAKHU OT CHJIBI MPOTEKAIOIIETO Yepe3 MPOBO TOKA.

Obopyoosanue.  CMapTdoH ¢  TPEAYCTAHOBJICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM I W3MEPCHUS BEIMYMHBI MArHUTHOTO IIOJIS, INTaTHB C JABYMS
JanKaMH, OJlHa W3 KOTOPBIX JIOJDKHA OBITh KEJIE3HOW (WJIM JIPYroil KEJIe3HBIH
CEpJICYHUK), JTA0OPATOPHBIA HCTOYHHWK THUTAHUSA, OJHOXWIBHBIA H30JUPOBAHHBIH
IIPOBOJI, BBIJICP’KUBAIONTNI MAKCUMAJIBLHBIM TOK JJa0OPaTOPHOTO UCTOYHUKA ITUTAHUS.

Kpamxkoe onucanue pewenus. Jlanka mratuBa oOMaTBHIBA€TCS HECKOJIBKUMHU
BUTKaMH TOJICTOTO W30JIMPOBaHHOTO TmpoBoga. C momomplo J1abopaTopHOTO
WUCTOYHWKA MMHUTAHUS Yepe3 MPOBOJ MPOIYCKAETCs AICKTpUdeckuii Tok. CHavajga TOK
NPOMYCKAIOT B OJHOM HAINpaBICHUH C TIOCTEIICHHBIM YBEIIMYCHHEM CHJIBI TOKa M
€e  TOCICAYIONIUM  yYMCHBIIEHHEM, IOTOM  MPOLEAYPY  HOBTOPSIOT JUIS
POTHBOIIOJIOKHOTO HarpaBiIeHus Toka. [Ipu 3ToM M3MepsieTcsi BeTUIMHA UHITYKITHH
MarHATHOTO TIOJISl Ha TOpIIE JIANIKW INTaTHBAa C MOMOIIBI0 MOOHMIBHOTO TenedoHa.
CrtpouTcsi 3aBUCMMOCTh BEIUYHMHBI HMHIYKIIMM MAarHUTHOT'O TIOJII OT  CHJIBI
MPOTEKAIOIETO Yepe3 MpoBoj Toka. OOCyXmaeTcsi MOJYyIeHHBIH TpaduK U SIBICHHUE

MAaroiuTHOI'O THCTCPC3UCaA.

3anstue 4. U3yuyenne padoThl 3JIeKTPOABUTATe I U JUHAMO-MAIMINHBI (4acTh 1)

Jekuyua «IneKTpoJBHUraTedb U ANEKTporeHeparop». OOCyx aaeTcss UCTOPUS
M300peTeHUsT  DIEKTPOJBUTATENII M  COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIHH.
OnuchiBaeTcsi BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJBUTATENSI U BJIEKTPOreHEpaTopa.

Pazbupatorcs TeopeTUUECKHE 3a/1a4u 110 JAaHHOU TeME.

3ansitue 5. U3yuyeHue padoThl JIEKTPOABUTATESI M TMHAMO-MAIIHUHBI (4ACTh 2)
Ilpakmukym
3aoanue. 1) TIpoBeauTe CEpUIO SKCICPUMEHTOB M H3MEPhTE 3aBUCHUMOCTD CHJIBI
TOKa, BbIpa0aThIBAEMOI T'€HEPATOPOM, OT BEIUYMHBI MOMEHTA CHUJIbI, MPUII0KEHHOTO

K ero Bajy. 2) [IpoBeauTe cepuio SKCIEPUMEHTOB M U3MEPHTE 3aBUCHMOCTD BEJIMUHHbI



HaIlpsSDKEHMsI, TOJAHHOTO Ha JJIEKTPOJBHUIATENIb, OT YacTOTHl €ro BpAILICHUS
Y MEXaHWYECKOWM HArpy3KH €ro Baja.

Obopyoosanue. DAEKTPUUYECKUH MOTOPYUK C PEIYKTOPOM, HAaOOp TIpy30B,
peocTar, COeIMHUTEIbHBIE TPOBO/IA, TAOOPATOPHBIM UCTOYHUK MUTAHUS, MYJIbTUMET]P
(ammepmeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. ITpoBOISTCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpaOATHIBAEMOM TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTAa CHJIbI,
OPWIOKEHHOr0 K €ro Bady. I[IpoBOAMTCA ONBIT MO HM3YYEHUIO CBSI3U BEJIMYUH
HaIpSDKEHUsI, MOJAaHHOIO Ha DJIEKTPOJBHUIaTellb, OT YacTOTbl €ro BpallleHUs
Y MEXaHWYECKOW HArpy3KH €ro Baja.

Onucanue cxoocux pabom npakmuxyma.: 1) MexayHapoaHasl OJMMIIAAAA O
skcriepuMenTanbHou pusuke 2018 1., 3anaya «MOTOPUKK € PETYKTOPOM», TYHKTHI
NeNe 1-4; 2) MexayHapoaHas oJluMIIuaja Mo dKCIepuMeHTabHONU pusuke 2022 1.,
3aada «PoHaphy», myHKThI NeNo 14,

3ansitue 6. H3yuyeHue 3aBHCMMOCTH TepUOAa  KoOJIeOAHUH  JIMHEHKH
HA HWINHAPHUYECKON MOBEPXHOCTH OT PAINyCa ee KPUBHU3HbI

Ipaxkmuxym

3adanue. Onpenenure XapakTep 3aBUCUMOCTH Mepuoia KoieOaHuil JIMHEHKH,
NOJIOKEHHOW Ha UWIMHIAPUYECKYIO IOBEPXHOCTb, OT pAaaAHyca KPUBU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop MWIMHAPOB pa3HOro pajauyca (HampuMmep, pa3IudHbIC
UUINHAPUYECKHUE COCYAbI), TUHEWKA, CEKYHIIOMED.

Kpamkoe onucanue pewenus. IlpoBonuTcsi cepusi NPSMBIX H3MEPEHUN
3aBUCHMOCTH TIEpHOJIa KOJICOaHW JTWHEWKH, ITOJIOKEHHOW Ha IWIMHIPHYICCKYIO
MIOBEPXHOCThb, OT pPaJNyca KPUBU3HBI ITOM IOBEPXHOCTHU. MCHONB3yHOTCS METOJBI

JIMHCAapuU3aluu 1 rpa(bnqecmro dHaJIn3a SKCIICPUMCHTAJIBHBIX JTaHHBIX.

3ansaTue /. H3ydyeHme 3aBHCHMOCTH AMIUIUTYIblI KOJEOAHUH TMPYKUHHOIO
MasiTHUKA OT BpeMeHH

Ilpakmukym

3aoanue. W3MepbTe 3aBUCUMOCTb AaMIUIUTYAbl 3aTyXamOUUX KojeOaHui
MPYKUHHOTO MasiTHUKa OT BpeMmeHHu. [IpoBeppTe rumore3y 00 SKCIOHEHIIMAIBLHOM

XapakTepe NOJIyYeHHON 3aBUCUMOCTH.



Obopyoosanue. IlpyxuHa oT TuHaMOMeETpa ¢ npenenom usmepenuit 1 H, rpys
Maccoit 150 r, cexkyHnomep, IITaTUB € JanKoi U My(TOH, JIMHENKA.

Kpamxoe onucanue pewenus. IIpoBOAMTCA 5SKCHEPUMEHT IO MPSIMOMY
M3MEPEHUIO 3aBUCUMOCTH AaMIUIMTYAbl 3aTyXaloIIUX KoJieOaHUH MpYKUHHOIO
MagTHUKa OT BpeMeHu. Crpoutcss rpapuk HCCIECJOBAaHHOW 3aBUCHMOCTH B

JIMHCAPHU30BAaHHOM BH/C.

3anusitue 8. U3MepeHUe aKTMBHOIO U PEAKTHBHOIO CONMPOTHBJIEHUI KATYIIKHU
HHAYKTHBHOCTH

Ilpakmukym

3adanue. Cobepute FEKTPUUYECKYIO LIEMb U3 MOCIEeI0BATEIbHO COSAMHEHHBIX
pe3ucropa M KaTylIKM WHIAYKTUBHOCTH. IIpoBenutre u3MepeHuEe 3aBUCHUMOCTHU
HaIPSKEHUs Ha PE3MCTOPE OT YacTOThl MOJAABAEMOro Ha ATy Lenb HanpspkeHus. [1o
MOJIyYCHHBIM JIaHHBIM ONPEACIUTE AaKTUBHOE COIPOTUBIICHWE U PEAKTUBHOE
COIIPOTUBIICHUE KATYLIKA UHAYKTUBHOCTU. PaccunTaite MUHAYKTUBHOCTh KaTYILIKU.

Obopyoosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C COMPOTHBICHHEM,
OJIU3KKUM K aKTUBHOMY CONPOTHUBIIEHUIO KATYIIKA UHIYKTUBHOCTH, COCTUHUTEIbHBIC
poBOJa, TeHepaTop HU3KOW YacTOThI, OCHMIUIOTpad WM BOJBTMETP MEPEMEHHOIO
HaIPSKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  dJIEKTpUYeCKas  LCTb
U3 IIOCJIENOBATENbHO COCIMHEHHBIX PE3UCTOpa M KaTylIKUM WHAYKTUBHOCTH. Ha
ATy LIeTb OJAETCSA NIEPEMEHHOE HalpshKeHue. [IpoBoauTces nzMepenre 3aBUCUMOCTH
HanpsDKEHUsT Ha PE3UCTOPE OT YAaCTOThl ITOJABAEMOrO0 Ha LENb HAIPSKCHUS
(amMrmuMTyna HamnpsbKeHUsT Ha  BCed  LenM  MocTosiHHA). 11o HM3K04acTOTHOM
obnacTu rpaduka onpenenseTcss akTUBHOE COTMPOTHBIICHHE KAaTYIITKA HHAYKTUBHOCTH,

10 BLICOKOYAaCTOTHOM YacTH OoIpPCACIACTCA HHAYKTHBHOCTDb KATYIIKH.

3ansaTue 9. 3Byk. Ocuniorpamma 3syka. CrekTp 3Byka

Jlekyua «BBeneHne B SKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOASATCS OCHOBHBIE
MOHATUA aKycTHKHA. OOcCyXkaaeTcss MeXaHHWKa paclpOCTPAaHEHUSI AaKyCTUYECKHUX
KoneOanuil. BBoauTcs moHsiTME TOHA U 00epToHa. OOCYXIAIOTCS METOBI

HCCICA0BaHNMA 3BYKOBBIX CUT'HAJIOB.

10



Ilpakmukym

3aoanue. IlpoBenure cepuio HKCHEPUMEHTOB IO 3alUCH OCLIUIOIPaMM U
CHEKTPOB TJACHBIX 3BYKOB OJHOW dYacTOThl. ONHUIINTE OCHOBHBIE OTIWYHS B
OCLMJIIOTpaMMax JUIsl pa3HbIX TJIACHBIX 3BYKOB. OTBETHTE Ha BOMPOC, JOCTATOYHO TN
IUIS OTICAaHUS KaKOTO-THMOO0 3BYYaHUS OJHOM JIUIIH CTIEKTPOTPAMMBI ?

Obopyoosanue. 1lepcoHanbHblii KOMIBIOTEP ¢ MUKPO(OHOM WM cMapT(oH ¢
MpeyCTaHOBJICHHBIM MMPOTPAMMHBIM 00ECIICYCHUEM.

Kpamkoe onucanue pewenus. IlpoBomuTcs cepus SKCIEPHUMEHTOB MO
NOJYyYSHUIO OCIMIIJIOTPaMM ¥ CIEKTPOB TJACHBIX 3BYKOB OJHOW YaCTOTHI.
[IpoBoaMTCS CPaBHUTENHHBIA U KAYECTBEHHBIN aHAIN3 OCIIMJUIOIPAMM U CTIIEKTPOB.

Onucanue cxodxceti pabomsl npakxmukyma: MeXayHapoaHasi OJIMMITNAAA TI0

sKcriepuMeHTanbHou pusuke 2017 r., 3a1a4a «AKyCTUUECKHE PE30HATOPHI», 4acTh Ne

1.

3ansTue 10. CTosiune MexaHM4YeCKUE BOJTHbBI

Jekuyusa «Ctosiure MexaHUYeCKHe BOJHBDY. OOCYyKIaeTcsi MeXaHUKa CTOSYUX
BOJIH B OJHOMEpHOW cpene. PaccmaTpuBaroTcsi mpUMeEpbl Pa3iHMYHBIX TPAaHUYHBIX
YCJIOBHM.

Ipaxkmuxym

3aoanue. Tlonyiite B mpoOUPKY Tak, 4TOOBI OHA Hadaja 3By4aThb. [IpoBenute
U3MEpEHNE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U MIEPBOTO 0OEPTOHA BO3YIIHOTO
cToyiba B MPOOUPKE OT BBICOTHI ATOTO cTOi0a. JIJIsI M3MEHEHUs JJIMHBI BO3YIIHOTO
cTonba 3amnoyHgiTe npoOupKy Boaon. Onpeaenure CKOPOCTh 3ByKa B BO3/IYXeE.

Obopyoosanue: TlepcoHanbHBI KOMIBIOTEP ¢ MUKPO(DOHOM WM cMapT(OH ¢
MIPEeTyCTAaHOBJICHHBIM MTPOTPAMMHBIM O0ecriedeHreM, MpoOupKa, BOa, TMHEHKA.

Kpamkoe onucanue pewenus. IlpoBomutcs cepusi SKCHEPUMEHTOB IO
M3MEPECHUI0 AaKyCTHYECKOTO CIEeKTpa 3BYYaHHs] MPOOMPKH, BO3HUKAIOIIETO TPH
BIyBaHUU B Hee Bo3yxa. CTpoUTCs IMHEapU30BaHHBIN rpauK 3aBUCUMOCTH YaCTOTHI
OCHOBHOTO TOHa ¥ TEpBOrO 0O0EepTOHAa OT BBICOTHI BO3AYIIHOTO CTOJI0A B
npobupke. [lo momydeHHBIM JaHHBIM OMPEACNSIETCS CKOPOCTh 3BYKa B BO3IYXE.

Onucanue cxodicell pabomsl npakmuxkyma: MexayHapoJIHas OJUMIHAAA IO

skcnepuMeHTanbHol Guszuke 2017 ., 3a1a4a «AKyCTUUECKHE PE30HATOPbI», 4acTh No
2.
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3ansaTue 11. U3mepeHue noka3zarteJisi peJOMJICHUS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnipeenuTe NokKazaTesb MPEIOMIICHUS! CTEKJISTHHOM IJIaCTUHBI.

Obopyoosanue. llpenMeTHOE CTEKJIO, MWUIMMETPOBKA, Ja3epHas YKa3ka,
JIMHEUKH, IITAaTUBHI C JIATTKON U My TOH.

Kpamkoe onucanue pewenus. IlpoBoautcs cepus 3KCIEPUMEHTOB IO
M3YYEHHUIO TEpEHANpaBICHMs Jiyda CBETa, MaJarollero Ha OOKOBYIO MOBEPXHOCTH
IPEIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BbIOpAaHHOrO yria najaeHus. Beruucisercs
nokasaresb IPeIOMIICHHS MaTeprala IIaCTHHBI.

Onucanue cxooxceii pabomul npakxmuxyma. MexayHapoJHas OJMMIHAAA IO
skcriepuMeHTanbHo  ¢u3uke 2021 1., 3amaua  «OTpaxeHue, MpeloOMICHUE U
pOIyCKaHuey», MyHKT No 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTBIO MOKAa3aTeb MPEIOMIICHUS
MaTepuana mpu3Mbl.

Obopyoosanue. [1Ipu3ma, na3epHas ykas3ka, TPAHCIIOPTHUD, IITATHUBBL

Kpamkoe onucanue pewenus. IlpoBoguTCcss ONBIT MO  HW3MEPCHUIO
MUHHUMAJIBHOTO yTja OTKJIOHEHHUs JIA3€PHOrO Jiyda TPEYroJIbHOM pPaBHOCTOPOHHEN
npuzmoid. [lo monydeHHOMY 3HAYE€HHUIO VYIJla pacCUMTHIBAETCS  IOKa3aTelb
IPEIOMIICHUS IPU3MBI.

3ansTue 12. [loiHoe BHYTpPeHHeE OTPa:KeHHE

Jexkuyua «llpumenenue »sd@dexrta TMOIHOTO BHYTPEHHETO OTPAKCHHS B
u3MepeHusix».  OOcyxmaercs A(@PEeKT IMOJTHOTO  BHYTPEHHEIO0  OTPaKCHUS.
OnuceiBaloTCA TPUEMBl IO HCIOIB30BAHUIO A3TOTO d(ddexra mnpu MNpPOBEICHUU
ONTUYECKUX U3MEPEHHUI.

Ilpakmukym

3aoanue. OnpeaenuTe Moka3areib MPEIOMICHUS MaTepuasa IpU3Mbl.

Obopyoosanue. CTEKIsTHHAS PU3Ma, JTa3epHas yKa3Ka, JIMHEHKA.

Kpamxoe onucanue pewenus. TlpoBogutcs ombIT 1o HabmoneHu0 3¢ dekra
MOJIHOTO BHYTPEHHEr0 OTPa)KEHHsI CBETA, KOTOPBIA PACHpOCTPAHSIETCS B MpPHU3ME.
WsmepsaroTcss mapameTpbl, Npu KOTOpPBIX gocturaercs d¢ddext. Boruaucnsercs
MOKa3aTesb MPEJIOMIICHUSI MaTeprana Mpu3Mbl.

Onucanue cxoxceii pabomuvl npakmuxyma: MexayHapoJHas OJMMIMAAA IO

aKcriepuMeHTanbHON pusnke 2021 r., 3aga4a «Jlucriepcusi», myHkT Ne 1 [16].
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3anaTue 13. IIpoBepka ¢Qopmyabl TOHKOW JHMH3BI C TOMOIIBI0 MeTOAA
napajjakca, NpUMeHEeHHOr0 ISl onpe/ieIeHUs MO0JI0KEeHUs1 U300 pasKeHUus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PAaCCTOSIHHUE
coOuparonieit JUH3HI.

Obopyooesanue. CoOuparomiasi TuH3a, ONTHYECKasi CKaMbs (JIUOO MEpHasl JIeHTa
Y KpeIJIeHUE JIs TMH3bI), IBE UTJIBI OT HINpPHIIA (CO CTOYEHHBIM OCTPUEM ), TUTACTUIIUH,
TOYEYHBIM UCTOYHHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaercs U JIeMoHCTpupyetcs 3¢hdexT
napajiakca. M3ydeHHBIM 5(Q¢deKT ucnoiap3yercs s ONpeleieHUs MOJIOKEHHUS
M300pa)KEeHUsI UCTOYHMKA CBETa C MaJoOW CBETUMOCTHIO, MOJYYEHHOTO C IMOMOIIbIO
coOuparomieii JuH3bl. [lo HECKONBKUM ONBITAM paccuuThIBaeTcs (HOKycHOE

PacCTOAHUC JIMH3BI.

3ansaTue 14. U3mepenne poKyCHOro paccTOSIHUS paccenBarouleil JTMH3bI

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO (DOKYCHOE pacCTOsSHUE
paccenBarolel JTMH3bI.

Obopyodosanue. PaccewBaromas JIuH3a, cOOWparomas JUH3a, OINTHYECKas
CKaMbs (MO0 MepHasi JICHTa W KpEIUIeHWs [JIsl JIMH3), JUCT KapTOHA, HOXHUIIBI,
TOYEUHBbI HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6Cy)aaloTcs npueMbl U3MepeHus (OKyCHOTro
paccTrosiHdsl  pacceuBaroumieid  JHH3bL.  [IpoBOAMTCS  ONBIT MO  MOJYYEHUIO
JEHUCTBUTENHHOTO N300PAKEHUS B pACCEUBAIOIICH TUH3E MyTEM CO3AaHMS C TOMOIIBIO
coOuparomieii JWH3bI MHHUMOTO HCTOYHHKA [JIS PACCEUBAIONICH JWH3BI. Takke
MIPOBOJIMTCS OIBIT 10 HAOJIOICHUIO PACXOASIIEr0Cs CBETOBOIO ITyYKa, 00pa30BaHHOIO
CBETOM, M3JIYYEHHBIM TOYEYHBIM UCTOYHUKOM M MPOUIEAIINM Yepe3 PACCEUBAIOILYIO
TUH3Y, Ha KOTOpyl HakieeHa nguadparma. I[lo pesymbraTam TOTyYEHHBIX
AKCHEPUMEHTOB PACCUUTHIBACTCA ONTHUYECKAs CHJIa PACCEUBAIOILIECH JTMH3BI.

Onucanue cxooiceit pabomwul npaxmuxyma: [8], rimaBa Ne 5, mabGoparopHas
pabota No 12.
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3ansTue 15. OnpeneseHue AJIUMHBI BOJHbBI JIA3€PHOT0 U3JIyYeHHS C MOMOIIbIO
cxembl FOHra

Ilpakmukym

3adanue. llpuaymaiiTe OSKCHEPUMEHTATBHYIO YCTAaHOBKY, ITO3BOJISIONIYIO
HaOMIOMaTh WHTEPPEPCHIIMOHHYI0 KapTUHY OT CBETOBOTO W3JIIYYCHHs Jasepa.
OmnpenenuTe JIMHY BOJHBI H3TyYEHUS Ja3ePHOU YKa3KH.

Obopyooesanue. JlazepHas yka3zka, HUTKa, ponbra, OyjgaBKu, IKpaH, pyJeTKa.

Kpamxoe onucanue pewenus. JIByMs CBSI3aHHBIMH HHUTKOW OynaBKaMu
NPOKAJILIBAIOTCS JBA OJM3KOPACIION0KCHHBIX OTBEPCTHS B aIFOMUHUEBOW MHINEBON
¢oinbre. IlomydeHHBIE OTBEPCTHS OCBEHIAIOTCS JIA3€PHBIM IyYKOM. B mpormremainiem
cBeTe HabmogaeTcs nHTephepeHIMoHHas kapTuHa. [1o paccTosHNIO MEX Ty TIOJI0OCaMu
UHTCP(PEPECHIIMOHHON KapTUHBI M PACCTOSHUIO MEXKIy OTBEPCTUSAMH B (OJIbre
pacCUYMTHIBACTCS JIJTMHA BOJIHBI CBETA B JIA3EPHOM ITyYKE.

Onucanue  cxoxcei  pabomsl  Npakmukyma:  3aKIIOYUTENBHBIA  3Tam

BCEPOCCUNCKOM OUMMHAAbI MKOJLHUKOB 110 u3uke 2000 r., 11 xmacc, 3amaya No 1.

3ansaTue 16. M3yueHue cnekTpa cBeTa Pa3jMYHbIX HCTOYHUKOB C NMOMOUIbIO
A paKUMOHHON pPelIeTKH

Ipaxkmuxym

3aodanue. llpuaymaiite, coOepUTe U ONMUILIUTE IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
MO3BOJISIOLLYIO IOTYYUTh ONTUYECKUI CIIEKTP U3ITyYEHHSI CBETA Pa3IMYHbIX HICTOYHHUKOB.
[IpoBenute uccnenoBaHrEe CIEKTPOB MPEII0KEHHBIX BaM UICTOYHUKOB CBETA.

Obopyoosanue. {udpakimonHas pemnietka, GoHaph ¢ JIaMIION HaKaJIuBaHUS,

CBETOIMOAHBIN (OHAPD, Ta30pa3psIHAs JIAMIIOYKA, dKpaH, nuadparma, MepHas JIHTa.

Kpamkoe onucanue pewenus. IlpoBoauTcsi cepus SKCIEPUMEHTOB IO
HAOJIOICHHUIO ONITUYECKUX CIIEKTPOB M3IYYEHHUSI HICTOYHUKOB CBETA PA3HOUN MPUPOJIBI.
[IpoBOIUTCS CpaBHUTENIBHBIN U KOJIMYECTBEHHBIN aHAIN3 3TUX CIEKTPOB.

Onucanue cxodxceii pabomuvl npaxmuxyma: MexayHapoJHas OJMMIIHAAA IO

skcriepuMeHTanbHou pusuke 2018 r., 3amaua «CexTpy.

3ansaTue 17. UcciaenoBanue 3aBUCMMOCTH HHTEHCUBHOCTH CBeYEeHHUs CBETOAMOAA
OT CHJIBI IPOTEKAIOIIEr0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VIamMepbTe 3aBUCUMOCTh MHTCHCHBHOCTH CBEUYEHMS CBETOAMOAA OT
CUJIBI TPOTEKAIoIIero depe3 Hero Toka. Ompenenure XapakTep H3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. CBeroauona, MOKCMETp (Wi cMapT@oH C JAaTYUKOM
OCBEIIEHHOCTH), Ja0OpaTOpHBIN OIoKk nmuTaHus (wim ABe Oatapeiiku AA, peocTaT u
MYJIBTUMETP), COSTUHUTEIHHBIC TTPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAWTCS OJKCHEPUMEHT IO MPSIMOMY
U3MEPCHHUIO 3aBUCHMOCTH WHTCHCHBHOCTH W3JIYYCHHS CBETOIUOMA OT CHJIBI
MpoTeKalomero depe3 Hero Toka. CTpoutcs Tpaduk MOTy4YEeHHOW 3aBHCHUMOCTH.
OnpenensieTcs XxapakTep 3aBUCUMOCTH.

3anusatue 18. HaOawaenume wu3duparTeabHOCTH BHYTpeHHero ¢orodddexra
K JIJIHHE BOJIHBI CBeTa

Ilpakmukym

3adanue. Y cTaHOBUTE J]Ba CBETOIMO/AA APYT HAIPOTUB Apyra. M3yuure siBjaeHue
BO3HMKHOBEHHUS ()OTOTOKa B OCBelIaeMOM cBeroauojne. [l 3Toro wusMepbTe
3aBUCUMOCTb CHJIbI (JOTOTOKA OT HAIPSKEHUS HA CBETOJMOJIE, BBHIMOIHSIIOMIEM POJIb
UCTOYHHMKA cBeTa. [loBTOpHWTE OMNBIT, MPUMEHsII B KayeCTBE HMCTOYHHUKOB CBETa
CBETOJIMO/IbI, NAIOIINE CBET C Pa3HBIMU JJIMHAMU BOJIH. OmnpenenuTte yciaoBus, MpH
KOTOPBIX B OCBEIIAEMOM CBETOJINO/IE BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOAMOJOB Pa3HbIX LIBETOB (KpacHBIE, 3€JCHbIC
U CUHHE), OJIOK MUTAHUS CBETOIMO/Ia-OCBETUTENS, MYJIbTUMETP.

Kpamkoe onucanue pewenus. JIBa cBETOIMONA YCTAaHABIMBAIOTCS HANPOTHUB
apyr apyra. Uepe3 OOuMH CBETOAMOJ IMPONYCKAETCS TOK OT MCTOYHUKA IMUTAHMS.
N3yyaeTcss  siBjeHHME BO3HUKHOBEHHS (OTOTOKa BO BTOPOM  CBETOJIHOJE.
OOnHapyxuBaeTcs, 4To (POTOTOK BO BTOPOM CBETOJIMOAE BO3HUKAET TOJHKO MPH
OCBEUIEHUHU €T0 CBETOJUOAOM C JUIMHOW BOJHBI, MEHBIIEH WJIM PABHOW IJIMHE BOJIHBI,
Ha KOTOPYIO PACCUUTaH OCBELIAEMBI CBETOIHO.

Onucanue cxodxceii pabomuvl npaxmuxyma: MexayHapoJHas OJHMMIIHAAA IO

sKcriepuMeHTanbHON pusnke 2020 r., 3ampaga «Onronapay [17].
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA «OCHOBBI
OU3NYECKOI'O OKCITEPUMEHTA»

JIMUHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo 6ocnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO111ecTBa, y4aCTBOBaTh B CAaMOYITPaBICHUH B 00pa30BaTEILHON OpraHU3alliy;

yMEHHE B3aUMOJICHCTBOBATh C COIUAIBHBIMU MHCTHUTYTaMH B COOTBETCTBUU
¢ uX QYyHKIUSIMHU U Ha3HAYCHUEM.

B cghepe nampuomuuecrkoco éocnumanus:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaKJaHCKOW UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH.

B cghepe oyxoeno-npascmeennozo eocnumanus:

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh ~ OLIEHWBAaTh  CHUTyallMl0 W  NPUHAMATh  OCO3HAHHbBIE
pelIeHusl, OPUEHTUPYSACh Ha MOpPAJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE€ B AEATEIbHOCTU YUEHOTO;

OCO3HaHME JJMYHOTO BKJIaJ|a B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

B cghepe scmemuuecrkoco 6ocnumanus:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY HAy4YHOrO TBOPYECTBA,
pUCYIIero (U3NIECKON HayKe.

B cgpepe mpyoosoco éocnumanusi:

UHTEpEC K pa3IuyHbIM cdepam MNpodecCHOHAIBHON  JesATENbHOCTH, B
TOM YHCJIC CBSI3aHHBIM C (DU3UKOW M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymeit mpodeccun u peaaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIE TUTAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(Gu3MKY HA TPOTSKEHUU BCEH KU3HU.

B cghepe sxonocuueckozo socnumanusi:

c(hOpPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIBTYPBI, OCO3HAHHWE TJI00AIBHOTO
XapakKTepa HKOJIOTUUECKUX Mpo0IeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JACHCTBUU B OKPYKAIOIIEH Cpee HA OCHOBE
3HAHUS LEJIEeH YCTOWYNBOTO PAa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHue onbiTa AesATeIbHOCTH HKOJIOTUUECKON HAIPaBJIEHHOCTH HA OCHOBE

MMEIOINXCS 3HAHUM 1O (PH3HUKE.

16



B cghepe yennocmu nayunoeo nosnanusi:

c(OpPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKHU;

OCO3HAHHME LIEHHOCTH HAy4YHOW JesTENbHOCTH, TOTOBHOCTH B Ipolecce
M3y4YeHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO U HCCIEIOBATENIbCKYIO J1€ATEIbHOCTh

HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHble YHUBepPCAJbHbIE yueOHbIE JeiiCTBUS:

ba3oBble Jornueckue aeicTBUA:

CaMOCTOSITEIILHO dbopmyaupoBaTh u aKTyallu3upOBaTh npo0iemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNISITh 1LENU JACSITEIbHOCTH, 3aJaBaTh IMApaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B paCCMATPUBAEMBIX (PU3MUECKUX
SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEeMBbl C YYETOM aHAJIU3a MMEIOIINXCS
MaTepHUabHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JEATEIHHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB
1[EJIIM, OIIEHUBATh PUCKHU MOCJICACTBUMN AEATEIBHOCTH;

KOOPJIMHHUPOBATH U BHITIOHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYaIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciienoBarejbCcKue AeCTBUSA:

BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBBHIMU TOHATUSAMH U METOJIaMH
buznuecKon HAYKu;

BJIQ/ICTh HABBIKAMU Y4Y€OHO-MCCIIEIOBATENbCKOW M MPOCKTHOW NESITeIbHOCTH
B o0nacTu (hU3MKH, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB pemieHusl 3amad (U3UYIECKOTO CONEpIKaHMs, NMPUMEHEHHIO pa3InIHBIX
METOJIOB ITO3HAHMS,

BJIQJICTh BHUJAMH JICSITEIIBHOCTH TIO TIOJYYEHUI0O HOBOTO 3HAHWS, €TO
WHTEpIpETalii, TMNpeoOpa30OBaHUI0 W MPUMEHEHHIO B Pa3UYHBIX YYEOHBIX
CUTyalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOCKTOB B 00JaCTH (HU3HKH;

BBISIBJISITh TPUYUHHO-CIICJCTBEHHBIC CBS3W W aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOIUTh apTyMEHTHI JJI JOKA3aTeIhCTBA CBOMX

YTBEPKACHUM, 3a]1aBaTh [TAPAMETPHI U KPUTEPUU PELICHUS;
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aHAIM3UPOBATH OJIYYEHHBIE B XO/I€ PEIICHMS 3a/1a4l Pe3yIbTaThl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBbIE 3aJadyd B 00pa30BATEIbHON
JEeSATENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh PUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HaHUs 1O (U3UKE B MPAKTHUYECKYIO 00JacTh
KU3ZHEJESATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJIEH, NIPEIaraTh OpUriHaIbHbIEC TOAXOAbI U PEIICHUS;

CTaBUTH HpO6JICM]':»I " 3a1a49U, JOIIYCKAOIUEC aJIbTCPHATUBHBIC PCUICHU A.

Pab6ora ¢ unpopmanmeii:

BJIQJICTh HaBBIKAMM IOJydeHUs WHOOpMAIUU (U3HUECKOTO COACPKAHUS W3
UCTOYHUKOB pAa3HBIX THIIOB, CAaMOCTOSTEIIbHO OCYIICCTBIISATh TIOUCK, aHaJIu3,
CHUCTEMATH3allMI0 M WHTEPIPETAIIMI0O HWHPOPMAIMKA Pa3IUYHBIX BUIOB M (QOpM
IIPE/ICTABIICHHUS;

OILIEHWBATH JIOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJNh30BaTh  CpeACTBAa  WHPOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a4 ¢ coOoeHreM TpeOOBaHUI 3PTOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHUCHBI,
pecypcocOepeKeHHs, MPaBOBBIX M OSTUYECKUX HOPM, HOpPM HH(OPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI PU3UIECKOTO COJIEPIKAHUS B PA3IUIHBIX (hOpMAaTax C y4ETOM
Ha3Ha4YeHUsT MHGOPMAIIMU U IIEJICBOM ayJIUTOPUU, BHIOMpAs ONTUMAIBHYIO (OpMYy

MMpCACTAaBJICHUA U BU3YyaJIU3alllU.

KoMMyHMKaTUBHBIE YHMBepCaJbHble Y4eOHbIC AeiiCTBUA:

OCYIIECTBIISITH OOIIEHHE BO BHEYPOUHOU JCSITEILHOCTH;

pacno3HaBaTh MPEANOCHUTKH KOH(DIUKTHBIX CUTYaIllui U CMATYaTh KOH(IJIUKTHI;

Pa3BCPHYTO M JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPCHHA C HCIIOJIb30BAHHCM
SA3BIKOBBIX CPCACTB,

INIOHMMAThb W HCIIOJIB30BATh IIPCUMYIICCTBA KOMaHHHOfI n HHI[HBHI[yﬁJ'II:HOfI
paboThI;

BBIOMpPATh TEMATHKY W METOJbl COBMECTHBIX JACHCTBUU C y4eTOM OOIIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4Ji€Ha KOJIJICKTHUBA,
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NIPUHUMATh LeJIU COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBATH
A KOOPAMHUPOBATH JEUCTBUS II0 €€ JOCTHKECHHUIO: COCTABJIATH IUIaH JCHUCTBUH,
pacrpenensTh poiad € Y4Y4eTOM MHEHUW YYaCTHHUKOB, OOCYXJaTh pPE3YIbTaThbl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJAJa M KaKJOT0 YYaCTHHUKA KOMaH/bl B OOUTUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

[pemjiaraT HOBBIE TMPOEKTHI, OLEHUBATh HJEU C TMO3UIUA HOBU3HBHI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  PA3JIAYHBIX

CUTyalugaX, IMposABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITH WHUIIMATUBHBIM.

PeryasiTuBHble YHUBepcaJbHbIEe yueOHbIe AeiicTBUS:

Camoopranu3anus:

CaMOCTOSITETTLHO OCYIIECTBIIATh IMO3HABATEIBHYIO JIEATEIHHOCTh B 00JacTH
(bu3HKY, BRISIBISTH NPOOJIEMbI, CTABUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEILHO COCTABIISITH IIJIaH PEIICHUS PACUETHBIX U KAU€CTBEHHBIX 3a/1a4,
IUTaH BBIMOJHEHUSI TMPAKTUUYECKOW paboThl C Y4YETOM HWMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTCHHI;

J1aBaTh OLIEHKY HOBBIM CUTYAaIIHSIM;

pacHIMpATH paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 32 PEIIICHUE;

OILICHUBATh TPUOOPETECHHBIN OTIBIT;

Croco0CTBOBATH (HOPMHUPOBAHUIO U MPOSIBICHUIO APYIAUIIUHU B 00J1aCTH (PUBHKH,

ITOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLUOHAIbHBII HHTE/JICKT:

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/ICTh HABBIKAMU MTO3HABATEIILHON PeICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMU;

UCTIOJIb30BaTh MPUEMBI PEIICKCUU /IS OIICHKU CHUTYyallud, BHIOOpa BEPHOTO
peLIeHus;

yMETh  OLICHWBATH PHUCKM U  CBOEBPEMEHHO MPUHUMATh  PEIICHUS
10 UX CHUXKECHUIO;
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[IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeATENbHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPryMEHTBl JPYIMX [pU aHAIM3€ pe3yJbTaTOB
NEeATENbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLUTUOKH.

NPEAMETHBIE PE3YJIbTATHI
OO6yyaromuiics Hay4YuTCs:

NOHUMATh POJb (PU3UKH B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLMATbHON U
ATUYECKOU cdepax NeaTeTbHOCTH YelOBeKa, pojib U MECTO (PU3UKH B COBPEMEHHOM
HAy4yHOM KapTUHE MHUpa, 3HAYCHHE OIUCATEIbHOW, CHCTEeMaTU3UPYIOLIEH,
OOBSCHUTEILHOM M MPOTHOCTUYECKON GYHKIUN (U3MUECKON TeopuH, poJib
¢duznueckoi Teopur B GOPMHUPOBAHUY MPEACTABICHHUM O (PU3NUYECKOil KapTUHE MUDPA,
MecTo (pu3myeckoil KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJACTABICHUA O IPUPOJIE;

pa3nuyaTh YCJIOBUS MPUMEHUMOCTH HW3YUYEHHBIX MOJeled (U3HUYEeCKUX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyath yclioBUA (TpaHUIlbl, OO0JacTH) NPUMEHHUMOCTH HW3YYEHHBIX
($bU3UYECKUX 3aKOHOB, MOHMMAaTh BCEOOIMHA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB
¥ OTPAaHUYEHHOCTH UCTIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBSCHATH DSJIECKTPOMATHUTHBIC, KBAHTOBBIE MPOILIECCH U
SBJICHUS, WCIONB3ysl OCHOBHBIE TIOJNIOKEHUS M 3aKOHBI DJIEKTPOJAMHAMHUKHU H
KBaHTOBOW (DU3UKH;

OIKCHIBATh U3YUYCHHbIE (PU3NUECKHE IPOLECCHI U SABJICHUS;

OOBSICHATH OCOOEHHOCTH MPOTEKAHUS U3YUYECHHBIX (PU3NUYECKUX SBIICHUH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTEN buznyeckux BEJIMYHH
C HCIOJBb30BAaHWEM MPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCcUpoBaTh PE3yNbTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIMYHUH B BHUJE
rpavKoOB C Y4eTOM aOCOJIOTHBIX MOTPEUIHOCTEH HM3MEpPEHUM, NAenaTh BBIBOJIBI IO
pe3yJIbTaTaM MCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUST (PU3NYECKUX BEJIIMYMH, IPU 3TOM BBHIOMPATH
ONTUMAJIBHBI METOJI M3MEpPEHMs, OLICHUBAaTh aOCOJIIOTHBIE M OTHOCHUTEJIbHBIC

IMOI'PCIIHOCTH IIPAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;
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IIPOBOJIUTH OIBITHI IO TPOBEPKE MPEII0KEHHOW T'MIOTE3Bl: IUIAHUPOBATh
HKCIIEPUMEHT, COOMpAaThb  SKCHEPUMEHTAIBHYIO  YCTaHOBKY,  aHAJIU3UPOBATh

MOJYUYCHHBIC PC3YJIbTAThI K ACJIaTh BBIBO/ O CTATYCC HpGI[J'IO)KCHHOfI THUITOTC3HBI,

coOro1aTh MpaBuia 0€30MacHOro TpyAa IpH MPOBEICHUM HUCCICAOBaHUU B
pamKax IPaKTUKyMa U y4eOHO-HCCIeI0BATENHCKON JESITETHHOCTH C
HCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JTa0OPaTOPHOTO 00OPYI0BAHHS;

pelaTh pacueTHhIC 3aJa4M C SBHO 3aJaHHON M HESIBHO 3aJIaHHOM (pu3nueckoit
MOJIETIBIO;

peraTh Ka4eCTBCHHBIC 3aJlayM, TPEOYIOMHUe MPUMEHEHUS 3HAHWW U3 Pa3HBIX
pasnenoB Kypca (U3MKH, a Tak)Ke WHTETpalMi 3HAHWUW W3 APYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITMKJIA: BBICTPAUBATH JIOTHUECKYIO IICMIOYKY PACCYKICHHHA C
OIOPOM Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKHE SIBIICHHS;

UCII0JIb30BaTh TEOPETHUCCKHIE 3HAHUS JIJIT OOBSICHCHUST OCHOBHBIX IMPUHIIAIIOB
pabOThI K3MEPHUTEIIBHBIX MPUOOPOB;

aHAJM3UPOBATh W OIICHUBATH TOCICACTBUS OBITOBOM M IPOM3BOACTBECHHOM
NESTEbHOCTH 4YEJIOBEKAa, CBA3AHHOM C (PU3WYECKUMM MpOIEccCaMu, C MO3UIUN
HKOJIOTUYECKOM 0e30macHOCTH, npeICTaBlIeHUN 0 parMoHaAIbHOM
IPUPOJIOIOIH30BAHUH, & TAKKE PAa3yMHOM HCIOJB30BAHUM JTOCTHXKEHUM HAayKH U
TEXHOJIOTUH ISl TallbHEHIIIETO Pa3BUTHUS YEIOBEUECKOT0 OOIIECTBa;

IPUMEHATh pa3JIMYHbIC CIOCOOBI PaboThl ¢ wHpoOpMaluel (U3NIECKOro
CoJIep KaHMs C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTUMN, TIPH
ATOM HCIIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE TEXHOJIOTHH [IJIsi TIOHCKa,
nepepaboTKM M TPEABSIBICHUS Y4eOHOW M HAyYHO-TIONYJISIpHOM HWHQopMamuwy,
CTPYKTYPUPOBAaHUA W HHTEpIpETallud HHGOPMAIMH, TOJYYCHHONW W3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUIECKU aHATU3UPOBATH MOIyIaeMYI0 HH(DOPMAITUIO U OIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWN, TaK U HA OCHOBE aHaIM3a
MCTOYHUKA MH(POPMAIIHH;

NPOSIBIIATh OPTraHU3AIMOHHBIE U TO3HABATEIbHBIE YMEHHUS CaMOCTOATEIHLHOTO
MpPUOOPETCHHs] HOBBIX 3HAHWM B TIPOIECCE BBITIOJHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATEIBCKUX paloT;

paboTaTh B TPYIIE C UCMIOJIHEHUEM Pa3IUIHBIX COIMMABHBIX POJICH;

NPOSIBIISATh  MOTHBAIMIO K Oyaymiedl mpodeccHOHANbHOW e TEIbHOCTH

0 CMEHUANTBHOCTIM (QU3UKO-TEXHUYECKOTO MPOdUIIs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
HaumenoBanue
No KomnnuecTtBo
pas3aesnoB U TEM
/11 4acoB

y4eOHOro npeaMeTa

Pa3nen 1. DinexkTpoauHamMuKa

IIporpaMMHoOe coneprkaHue

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

oOy4Jaronuxcs
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1.1.

O11eHKa BETMYNHBI
TOPU30HTATILHOU
COCTAaBJISIONICH
MAarHUTHON UHAYKIINHU
MarHuTHOTO TOJIS

3emin (IPaKTUKYM)

MarunurtHoe nose. Bexktop

MAarHMTHOM MHAYKUUHU. [IpuHimun

CyNEPHO3ULINA MArHUTHBIX MOJIEH.

JIMvHMY MarHUTHOW UHIYKLIHH.
MarsurtHo€ 1oJie KaTylKu

C TOKOM

Onepuposamv noHaAmMusAMUY. MAarHUTHOE
10JI€, BEKTOP MAarHUTHON MHIYKIUH,
JIMHUY MarHUTHOM MHIIYKIUH.
Ymemsv popMmynupoBaTh NPUHIINI
CYHEPIO3UIMA MATHUTHBIX MOJIEH,
M300paxaTh JUHUU UHIYKIIUU
MArHUTHOTO TOJISl KATYIIIKUA C TOKOM,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepsvt TPUPOTHBIX
00BEKTOB U TEXHUUECKUX YCTPOUCTB,
SIBJISTFOIITXCS UICTOYHUKAMH
MMOCTOSIHHOT'O MarHMTHOI'O MOJIA.
Ilpumernsams NPUHIUT CYTIEPIIO3ULTUU
MarHMTHBIX I10JICH.

Hccneoosams TpOCTPAHCTBEHHYIO

OpHUCHTALNIO BCKTOpAa HHAYKIINH
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MAarHUTHOTO TOJISI, CO3/1aBAEMOT0

Ha OCH COJICHOM1a TIPU CYNEPIO3ULIAN
MarHUTHOTO TOJIsl 3eMJIU U MarHUTHOTO
MOJISl COJIEHOW/1a, B 3aBUCUMOCTH

OT CUJIbl TOKA B BUTKaX COJICHOU/IA

U UHmMepnpemupo8ams MOJTy4CHHbIE
pPE3YJIbTATHI.

Onpedensms 1O pe3ysibTaTam
MPOBEJICHHOTO AKCIIEPUMEHTA MOAYJIb
TOPU30HTAIIBHOM COCTAaBIISIOLIEN
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJsl 3EMJIU, OLICHUBATh
a0COJIFOTHYIO U OTHOCHTEIIHHYIO
MOTPEITHOCTh M3MEPEHHON (PU3HUIECKOM
BEJINYUHBI.
Hcnonv3zoeams KoMnac, COJICHOU/I,
71a60paTOPHBIN OJOK MUTAHUS,
TPaAHCIOPTHP.
Pewams 3anaun Ha NpUMEHEHUE
MPUHIMIIA CYTIEPTO3UIIUA MATHUTHBIX

noJiIen
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1.2.

N3mepenne
3aBUCUMOCTH BEJINYHUHBI
MAarHUTHON MHIYKLUH
MAarHUTHOTI'O MOJIS
MAar"HuTa OT PacCTOSHUA

(mpakTUKyM)

MarunurtHoe nose. Bexktop
MarHMTHOM MHIAYKUUHU. JInHUN
MAarHUTHOU HHAYKIMHA. MarHuTHoe

ITOJIC IIOCTOAHHOT'O MarHurTa

Onepuposamv nOHAMUAMU: MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHAYKIIHH,
JMHAA MarHUTHON WHTYKIUH.

Ymems n300pakarb TMHUN UHAYKIIUU
MarHUTHOTO MOJIsI TOCTOSIHHOTO
MarHuTa, cooupartb
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIISFOLIUXCS UCTOYHUKAMU
HOCTOSIHHOI'O MarHUTHOTO TOJISL.
Ipumensams cmapthoH

C IIPELyCTaHOBJIEHHBIM IPOIPaMMHBIM
obecrieueHueM Il U3MEpPEHUs
BEJIMYMHBI MAarHUTHOTO I0JIs1, TIpaBUia
HOCTpOEHUs TpauKOB 3aBUCUMOCTEH
(bu3nyecKux BEIUYUH APYT OT Apyra.
Hccnedosamsb 3aBUCUMOCTD BETMYMHBI
MarHUTHOW MHAYKIIMM MarHUTHOTO
HOJISl TOCTOSTHHOTO MarHuTa

Ha €ro MPOJI0JIbHOW OCH CHMMETPUU

OT paCCTOSAHHA MCXKAY HCHTPOM
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1.3.

HaOnronenne
MAarHUTHOTO

rECTEpe3rca

(TpakTHKyM)

MarunutHoe noJsie. Bektop
MAarHUTHOW MHAYKIUU. JIMHUN
MAarHUTHOW MHAYKIMA. MarHuTHOE
M0JIE€ KaTYIIKUA C TOCTOSTHHBIM

TOKOM. MarduTHOE 110J1€

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHMepPNpPemupo8ams MOJTy4YECHHbBIC
pPE3YJIbTATHIL.

Cmpoumbs S3KCIEPUMEHTAIIBHO Ipaduk
3aBUCUMOCTH MOJYJISi MArHUTHOU
WHYKIIMA MAarHUTHOTO TIOJISI
MOCTOSIHHOTO MarHuTa

Ha ero MpoA0JIbHON OCH CUMMETPUH
OT PACCTOSTHUSI MEK]1y LIEHTPOM
MarHuTa U TOYKON MU3MEPEHUMN

(c yueToM aOCOIIIOTHBIX OTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzosams NUITAHAPUYECKAN
MMOCTOSIHHBI MAarHuT, JINHEUKY.
Pewams 3anaun Ha NpUMEHEHUE
MPUHIUIIA CYTIEPIO3UIIUA MATHUTHBIX
oJen

Onepuposams noHamusMUY. MAaTHUTHOE
10Jie, BEKTOP MarHUTHON UHIYKIIHH,
JIMHUY MAarHUTHOW UHAYKIUU,
dbeppoMarHeTuK, MarHUTHbIN

THCTEPE3HC.
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B BelecTBe. PeppoMarHeTuKHy.

MarHuTHbIN TUCTEPEIUC

Ymems n300pakath TMHAN UHIYKITUU
MarHUTHOTO TTOJISI KaTyIIKH

C MIOCTOSIHHBIM TOKOM, OOBSICHITh
SBJIEHUA (peppoMarueTuzma

¥ MarHUTHOTO THCTEpe3nca, COOMpaTh
IKCIIEPUMEHTAITBHYIO YCTaHOBKY.
IIpusooumuv npumepvl MaTepuaoB,
obnanarmux GeppoMarHuTHEIMU
CBOMCTBaMHU.

Ipumensams cmapthoH

C MPeyCTAaHOBJICHHBIM IMPOTPAMMHBIM
obOecrieueHrEM JIJIsl U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO TI0JISA, ITPaBHJIa
MOCTPOCHHMS TpapUKOB 3aBHCUMOCTEMN
(bU3UYECKUX BEJIMUMH JIPYT OT ApyTa.
Hccneoosams 3aBECUMOCTD BEJIHYHHBI
MarHuTHOM WHIYKIIMH MarHATHOTO
OJIsl BOJTM3U TOPIIA KaTYIIKH

C IMIOCTOSTHHBIM TOKOM, HAMOTAHHOM

Ha (heppOMarHUTHBIN CEP/ICUHHK,

OT CHJIBI MPOTEKAIOMIETO Yepe3 KaTyIIKy

TOKa U uHmepnpemuposamao
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1.4

N3ydenne paboTsl
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAIIIUHbI

(dactsb 1) (nexums)

[TocTostHHBIN TOK, cuiIa AMnepa
(ee HampaBiIE€HUE U MOAYJIb),
AIIEKTPOIBUTATENb TIOCTOSIHHOTO
TOKa, IMHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

MOJTyYeHHBIE PE3yIbTaThl
Kak HaOJIt0ICHUE MAaTHUTHOTO
THCTEpE3nca.

Cmpoumbs SKCIEPUMEHTAIbHO FpaPuK
3aBUCUMOCTH MOYJISi MArHUTHOM
WHAYKITU MAarHUTHOTO TIOJIST KATYIITKH
¢ heppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI TIPOTEKAIOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOTIOTHBIX
MOTPENIHOCTEN U3MEPEHHBIX
(bu3HUECKUX BETUYHH).
Hcnonvzosamv 1abOpaTOpHBIN
MCTOYHUK MMUTAHUS

Onepuposams NOHAMUAMU. CUIIA
Amrepa, 3JeKTpOIBUTATEN b,
JTMHAMO-MAIIHA.

Ymems onipenenstb MOy

U HampaBlieHuEe CHUIIBI AMTIepa.

3nams uctopuio N300peTEHUS
DIIEKTPOABUTATEIIS

Y COBEPIIICHCTBOBAHUS

€ro KOHCTPYKIINH, YCTPOUCTBO
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1.5.

N3ydenne paboOTHI
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAIIIUHbI

(gacTh 2) (MPaKTUKYM)

[TocTostHHBIN TOK, cuiIa AMnepa
(ee HampaBiIE€HUE U MOAYJIb),
AIIEKTPOIBUTATENb TIOCTOSIHHOTO
TOKa, IMHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

Y IIPUHIIUIT JEUCTBUA
AJIIEKTPOJABUTATENS IOCTOSTHHOT'O TOKA
Y TUHAMO-MAaIlIVHBI.

IIpueooums npumepsvi IPUMEHEHUSI
AJIIEKTPOJABUIATENS IOCTOSTHHOT'O TOKA
Y UHAMO-MAaIlIVHBI.

Onpedename HaTIpaBiICHUE BPAILLICHUS

AKOPA JICKTPOABUTATCIIA IIPU 3a1aHHOM

HaIPaBJICHUY MPOTCKAHUS
AIIEKTPUIECKOTO TOKa B OOMOTKaX
CTaHUHBI.

Pewams 331249 0 SIEKTPOABUTATEIEC
TIOCTOSTHHOTO TOKa M JJUHAMO-MAIlnHE
Onepuposams noHAMUAMU: CUTIA
Awmriepa, SIeKTPOIBUTATENb, THHAMO-
MarrHa.

Ymems onipenenstb MOy

Y HaIpaBJICHUE CUITBI AMIiepa,
coOHpaTh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpueooums npumepsi IPUMEHEHUS

QJICKTPOABUTATECILA IIOCTOAHHOI'O TOKA
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Hroro no pazaeny

10

Y IMHaMO-MallI1HBbI.

IIpumensime TEOPETUUECKHUE CBEICHUS
00 AJIEKTpOABUTATENE TOCTOSTHHOTO
TOKa ¥ O IMHAMO-MaIlIlHe

JUTs1 00BSCHEHUSI TPOBOAMMOTO
HKCIIEPUMEHTA.

HUccrneoosams 1B 3aBUCUMOCTHU:

1) cubl TOKa, BhIpabaThIBACMOi
reHepaTopoM, OT BEJIMYMHBI MOMEHTA
CHJIBI, IPUJIO’KEHHOTO K €T0 Bally;

2) BEIMYMHBI HATIPSDKCHUS, TIOIaHHOTO
Ha 3JIEKTPOBUTATEIb,

OT YaCTOThI €T0 BpallleHUsI

U MEXaHWYECKOW Harpy3KH ero Baja
U UHmMepnpemupo8ams NOITyUCHHbIE
pE3yJIbTaTHL

Hcnonvzosams 31€KTPOMOTOD,
1a00paTOPHBIA HCTOYHUK MMUTAHNUS,

peocTtar, MyJbTUMETP
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Pa3gea 2. Kosie0anus 1 BOJTHBI.

2.1.

N3ydeHne 3aBUCUMOCTH
nepuojaa KojaeoaHui
JINHEUKU

Ha [WJIMHIPUYECKOU
MMOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (IPAKTUKYM )

lMapmonudeckue KonedaHusl.

X xkuHEemMaTnuyeckoe,
JTUHAMUYECKOE U SHEPTETUUECKOE
ormmcanwue. [lepuon n yactora
kosneOanuii. [lepron Mambix
CBOOO/IHBIX KOJIEOAHUI

MaTEMaTHYCCKOI'O MassTHHUKA

Onepupoeamv NOHAMUAMU:
rapMOHHYECKHE KoJieOaHusl,

MEePUO/I ¥ YaCTOTa KOJIeOaHUIA.

Ymemw 3anuceiBaTh

U UTHTEPIPETUPOBATH YpaBHEHUE
rapMOHHYECKUX KOJICOaHUM, TPUMEHSATH
3aKOH COXPAHCHHUS YHEPTUH

TSl KoJieOaTeIbHBIX TTPOIIECCOB,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, OOBACHSTH POJIb MaJIOCTU
aMIUTUTYAbI KOJICOAHHIA.

IIpusooums npumepsvi KoneOATETHLHBIX
MIPOLIECCOB.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHUMOCTH MEPUO/Ia KoJieOaHu
JIVMHEVKH Ha UAJIUHAPUYECKOU
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccnedosamsv 3aBUCUMOCTH TIEpUOAa
KOJIeOaHUW TMHEUKHU

Ha WIMHAPUYECKON TOBEPXHOCTU

OT pajuyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBucuMocT

aMIUTUTYIbl KOJICOaHUM

["apmonnueckue KoaedaHusl.

AMIuUTyAa, IEpUOJI U 4acToTa

U UHmMepnpemupo8ansv NOJy4EHHYIO
3aBUCHUMOCTb.

Cmpoums TpapuK 3aBUCUMOCTH
nepuo/ia KojeoaHui TMHEHKH

Ha [IWINHIPUYECKOU TOBEPXHOCTH

OT pajnyca ee KpUBU3HbI

U JIMHEAPU30BbIBATH 3TY 3aBUCHUMOCTD
(c yueToM aOCOJIOTHBIX OTPEIIHOCTEN
U3MEPSIEMBIX (PU3HYECKUX BEITUYMH).
IIpumensams ipaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN HU3HUECKUX
BEJIMYMH JIPYT OT JApyra.
Hcnonvzoeams INHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnzu

MEXIy KHHEMAaTHYECKHM,
JMHAMUYECKUM U SHEPTE€TUUECKUM
OMHCAaHUEM FapPMOHUYECKHUX
KOJIeOaHMil.

Pewams 3a1auu Ha rapMOHUYECKUE
KoJIeOaHUs

Onepuposamv noHAmMuAMU.

rapMOHHYECKHE KOJeOaHus,

32



IMPYKUHHOI'O MasTHUKA

OT BpEMEHU

(mpakTUKyM)

KOJIEOaHUH.
[TonsaTHe 0 3aTyxaromux

KOJIcOaHUAX.

aMIUTIUTY/1a, TIEPUOJI U 4acTOTa
KoJieOaHul, 3aTyXaHue KoJeOaHuil.
Ymems 00BACHATD 3aTyXarolue
Kosie0aTeabHbIe MPOLIECCHI C TO3UIUI
3aKOHA U3MEHEHUS] MEXaHUYEeCKOU
HHEPruu, coOUpaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepsvl 3aTyXaIOIMUX
Kos1e0aTeabHbIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILTUTY/IbI KOJeOaHui
NPYXKUHHOTO MasiTHUKA OT BPEMEHU
IIPY HAJIMYUH 3aTyXaHUS.

Cmpoumbs TpaduK 3aBUCUMOCTH
aMIUTATYbI 3aTYXaIOUUX KoJleOaHui
MasTHUKA BPEMEHH U INHEAPU30BbIBAThH
3Ty 3aBUCUMOCTH (C y4eTOM
a0COJIOTHBIX MOTPEITHOCTEN
U3MEPSEMBIX PU3NUECKUX BETHUNH).
Ilpumename paBuIia IOCTPOCHUS

rpaKOB 3aBUCUMOCTEN (HU3UIECKUX

BEJIMYMH IPYT OT ApYra.
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2.3.

N3mepeHne ak THBHOTO
Y PEAKTUBHOTO
COINPOTUBJIEHUMN
KaTYyIIKU
VUHYKTUBHOCTHU

(TIpaKTUKYM)

[IepeMeHHBIN TOK. AMIUIMTYTHOE U
NENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
U HanpsbkeHus. CHHYCOUAaIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJIEHCATOP U KaTylIKa
VUHJYKTUBHOCTH B LIEIIH
CUHYCOUAAJIBHOIO IIEPEMEHHOI0
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE Y UHJYKTUBHOE)

COIIPOTUBJICHUC

Hccnedoosams 3aBUCUMOCTD aMIUTUTYIbI
3aTyXaroluX Kojie0aHui MasiTHUKA

OT BPEMEHU U UHMEPNPEMUpO8amy

3Ty 3aBUCHUMOCTb.

Hcnonvzoeams IMHENKY U CEKYHIOMED
Onepupogamv nOHAMUAMU.
NepPEeMEHHBIN TOK, AMIUTUTYTHOE

U JIEWCTBYIOIIEE 3HAUCHHUE CUITBI TOKA

W HaIpsDKEHUsI, CAHYCOUIalTbHBIN
NEepPEeMEHHBIN TOK, aKTUBHOE,
pPEaKTUBHOE, EMKOCTHOE U MHAYKTHBHOE
COTIPOTHBIICHUE.

Ymems 0OBACHATDH MTOBEICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTyIIKU
WHIYKTUBHOCTH, BKJIIOUYEHHBIX B 1IEITh
CHUHYCOUJAIBHOIO IEPEMEHHOTO TOKa,
coOUpaTh IEKTPUUECKYIO LIETIh
(mocyienoBaTeNbHO COCTMHEHHBIC
PE3UCTOP U KATyIIKa HHAYKTUBHOCTH,
HOJIKJIFOYEHHBIE K TEHEPATOPY ).
IIpusooums npumepvr TPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOTO0 TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILTUTY/Ibl HAIIPSKCHHMSI
Ha Pe3UCTOpe OT YaCTOTHI M0/1aBAEMOTO
Ha BXO/I IIEMH IEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTHTY/IbI.
Cmpoumb TpaduK 3aBUCUMOCTH
aMIUTHTYbI HAIIPSKCHUS HA PE3UCTOPE
OT YaCTOTHI IMOJaBAaEMOT'0 Ha BXO/I LICTIH
NIEPEMEHHOTO HAMPSDKEHUS TOCTOSTHHOM
aAMIUTATYIBI (C Y4ETOM aOCOTFOTHBIX
MIOTPEITHOCTEH U3MEPSIEMBIX
(U3UIECKUX BEIIUUHMH).

Ilpumensims ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UICCKHUX
BEJIMYMH JIPYT OT Jpyra.

Hccneoosams 3aBUCUMOCTD aMIUTUTY/TbI
HATPSHKCHHS Ha Pe3UCTOPE OT YaCTOTHI
M10/1aBa€MOT0 Ha BXOJ IIETIH
MIEPEMEHHOTO HATIPSIKEHUS TTOCTOSTHHOM
aAMIUTATYIBI U UHMEPNPemuposams

IMOJTYUYCHHYIO 3aBUCUMOCTE.
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2.4.1. Bseneuune
B 9KCIICPUMCHTAJIbHYIO

aKyCTHUKY (JIEKI1A)

MexaHn4ecKue BOJIHBI, YCIOBUS
ux pacrpoctpanenus. [lonepeunsie
U TIpo0TibHBIE BOJIHEL. [lepuo,
4acToTa, CKOPOCTh
pacrpoCTpaHEHUS U JJIMHA BOJIHBI.
OtpaxxeHue, MpeIoMJIICHHE,
uHTepdepeHnus u nudpakus
BOJIH. 3BYK KaK ME€XaHHU4YecKas
BosiHa. CKOpPOCTH 3BYKA.
['poMmkocTh 3ByKa. BricoTa TOHa.

O6epronbl. TeMOp 3Byka

Onpeoensimb aKTUBHOE CONPOTUBIIEHUE
KaTYIIKU UHAYKTUBHOCTH

(0 HU3KOYACTOTHOM 00JIacTH rpaduka)
Y UHIYKTUBHOCTH KaTYIIKH

(M0 BBICOKOYACTOTHOM YacTH rpaduka).
HUcnonvszosamsb reHepaTop HU3KOU
4aCTOTHI, OCIHIILIOTpad U BOJIBTMETP
MIEPEMEHHOTO HAIIPSKEHUS.

Pewamw 3a1a4u Ha 1IeNU IEPEMEHHOTO
TOKa C pE3UCTOPaMH, KOHJEHCATOpaMU
U KaTylIKaMu UHAYKTUBHOCTH
Onepupogamv NOHAMUAMU:
MEeXaHH4YecKasi BOJIHA, IEPUO/I,
4acTOTa, CKOPOCTh PACIIPOCTPAHEHUS

U JUIMHA BOJIHBI, OTPAKEHHE,
npesioMiIeHue, HHTephepeHITUs

U Tu(pakiys BOJHBI, 3BYK, CKOPOCTb,
I'POMKOCTB, BHICOTA TOHA, 00EPTOH

1 TeMOp 3BYyKa.

Ymemsb 0OBSICHATD pa3inuyne MEX1y
MONEPEYHBIMU U TPOJOIBLHBIMU

BOJIHAMH.
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2.4.2. Ocnuinorpamma
Y CIIEKTP IIACHBIX

3BYKOB (IPAKTHUKYM)

[lepuon, gyactora, CKOPOCTh

pacupoCTpaHeHUs U JJIMHA BOJIHBL.

CxopocTb 3ByKa. [ poMKOCTh 3ByKa.

Bricora Tona. O6epTonsl. TeMOp

3ByKa. CIIeKTp 3ByKa

3namo HOpMYJIbI, CBSI3bIBAIOLNE
CKOPOCTh, IEPUO/I, YACTOTY U JITTUHY
BOJIHBI, POCTEUIITNE METOIbI
HCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB pazHOU
I'POMKOCTH, BBICOTHI TOHA U TEMODa,
SBJICHUHN OTPaXKCHHUS, TPEIOMIICHUSI,
uHTephepeHInu U AUGPAKIIIU BOJTHBI.
Onpedensaims Ha CIIyX 3BYKU BBICOKUX
Y HU3KHX YaCTOT, TOHAJbHBIE 3BYKH

Y ITyMBL.

Pewams 3a1aun 0 3ByKOBBIX BOJIHAX
Onepupoeamv nOHAMUSAMU: BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYyKa, OCIUJIOIPaMMa.

Ymems 00BICHATH, Kakast HHGOpMAITIS
COJIEPKUTCA B OCLIHILIOTPAMME,

a Kakas B CIIEKTpe, COOMpPAaTh
HKCIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
MPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH U IIIYMbI, UX OCHUJIJIOTPAMM

U CIIEKTPOB.

Ilpumensams 174 NONy4EHUS
OCIIJJIOTPaMM U CIIEKTPOB 3BYKOB
MePCOHATBHBIN KOMITBIOTEP

¢ MUKPO(OHOM I cMapT(OH

C TIPEyCTAaHOBJICHHBIM MMPOTPAMMHBIM
obecrieueHreM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
OCIIMJIIOTPAMM M CHIEKTPOB Pa3InYHBIX
3BYKOB.

HUccrneoosams ocuMIIOrpaMMBbl

U CIIEKTPBI PA3TUYHBIX TITaCHBIX
3BYKOB OJIM3KHX YacTOT

U UHMepNpemupo8ams 3T
OCIIMJIJIOTPAMMBI U CTIEKTPHI.
Onpedensamsb 110 OCUUAIIIOTPaMMaM

U CTIEKTPaM aMILTUTY bl 3ByKOBBIX
BOJIH, YaCTOThI KX TOHOB U 00EPTOHOB,
OLICHUBATh A0COJIOTHBIE

Y OTHOCUTEJIbHBIE TOTPEUTHOCTH

HN3MCPCHHBIX (1)I/ISI/II-ICCKI/IX BCJINYHH.
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2.5.1. Crosure MeXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuast MeXaHHUECKasl BOJIHA
KaK CyMMa JIBYX BOJIH, O€TYIINX

B MPOTHUBOMOIOKHBIX
HamnpasieHusX. [lonepeunbie

Y MIPOJOJIbHBIE CTOSTYUE BOJIHBI.
ITepuon, yactora, CKOPOCThH
pacnpoCTpaHEHUs U JJIMHA CTOsTYEH
BOJIHBI. ¥Y3JIbl U yYHOCTH.
Brnusnue rpanui oqtHOMEpHON
cpeasl Ha GOpMHUPOBAHHE CTOSUUX
BOJIH. P€30HaTOphI ¢ OTKPHITHIMU
Y 3aKPBITBIMUA KOHIIAMU. Y CJIOBUS
00pa3oBaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHO TOH U 00EPTOHBI

CTOSTYEN 3BYKOBOW BOJIHBI

Yemanasnusamo 63aumocesnzu

MEK 1y TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOTPAMMBI; MEXKAY BBICOTOMN
TOHa (TeMOPOM 3ByKa) U BUIOM
CIIEKTpa

Onepuposams noHAMuUAMUY. CTOSYAS
BOJIHA, Y3€JI U TyYHOCTh CTOSUEH
BOJIHBI, OCHOBHOM TOH U 00€PTOH
CTOSAYEN 3BYKOBOM BOJIHBI.

Ymemwv 0OBACHITH YCIOBHUS
00pa3oBaHUs CTOSIYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX pE30HATOPAX, IPUHIIUII
JIEUCTBUS KaMEPTOHA.

3Hamb BUIIBI TPAHUYHBIX YCIOBUH,
bopmyiTy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U 00CPTOHOB

C JUIMHOW pe30HATOpPa U CKOPOCTHIO
3ByKa.

Ilpusooums npumepsvl 3BYKOBBIX
PE30HATOPOB.

Pewamo npoctenime 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 U3ydenue criekTpa
3BYKa JIMHEMHOTO

pe3oHaTopa

(mpakTUKyM)

OCHOBHOI1 TOH U 00EPTOHBI

CTOAYEN 3BYKOBOM BOJIHBI

Onepuposams nowssmusmu: OCHOBHOU
TOH U 00€PTOHBI CTOSIYEH BOJIHBI,
TeMODp 3BYyKa, CIIEKTP 3BYKa.

Ymemwv 00BACHATH, Kakas UHGOpMaIUs
COJICP)KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOUpaTh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooumuv npumepvl TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumenams AJig IOTYUYEHUS 3BYKOB
CaMoJIeNTbHBIN aKyCTUYECKUIN PE30HATOP
(mpoOupKy, YACTUYHO 3aMOJIHEHHYIO
BOJION), a JIJIs TIOJIYYE€HUS CTIEKTPOB
3BYKOB — MIEPCOHAIILHBIN KOMIIBIOTEP

¢ MUKpOGOHOM HIIH cMapTQoH

C IPEIyCTaHOBJICHHBIM MPOTPAMMHBIM
o0ecreueHueM.

Dopmynuposamsv TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTEN YaCTOThl OCHOBHOTO
TOHA U TIEPBOT'0 0OEPTOHA 3BYKOBOM
BOJIHBI OT JUTMHBI PE30HATOPA.

Cmpoums TuHEapU30BaHHbIE TpadUKU
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3aBHCHMOCTEH 9aCTOTHl OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOU
BOJIHBI OT BBICOTHI BO3AYIITHOTO CTOJI0A
B IpoOupKe (C yueToM a0CONMIOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(buU3HUECKUX BETUYUH).

IIpumensime TipaBuiia IOCTPOCHUS
rpadMKOB 3aBUCIMOCTEH (PU3HUECKUX
BEJIMYUH JIPYT OT ApYyTa.
Hccneoosamo Tpaduku 3aBUCUMOCTEN
YaCTOThl OCHOBHOTO TOHA U MEPBOTO
00epTOHa 3BYKOBOM BOJIHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B TIPOOHPKE

U UHmMepnpemuposams 3Tu rpaduxu.
Onpedensamb CKOPOCTh 3BYKa B BO3/IyXE
1o rpaduKkaM 3aBUCUMOCTEMN 4aCTOTHI
OCHOBHOI'O TOHA U NEPBOro 00epToHa
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0a B IPOOHpKeE,
OLICHUBATh A0COJTIOTHYIO

¥ OTHOCHUTEJIbHYIO MOTPEITHOCTb

M3MEPEHHOMN (PU3NIECKOMN BEITMUMHBI
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2.6.1.

N3mepenue nokasarens
IIPEJIOMIICHUS
TUIOCKOIIApAJJIETIbHOU

MJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpaxkeHue cBeTa.
3aKOHBI OTPAYKEHHUSI CBETA.
[Ipenomnenue cBeta. 3aKOHBI
IpEJIOMIICHHS CBeTa. AOCOIIOTHBIHN
MOKa3aTesb MPEeTOMIICHHUS.
OTHOCHUTENBHBIHN MTOKa3aTelNb

PEIOMIICHUS

Onepuposamuv nousmusmu. Jy4 CBETa,
OTpa)KEHUE CBETA, MIPEJIOMIICHHE CBETA,
a0COJIFOTHBIM 1 OTHOCUTEIIbHBIN
MOKa3aTeb MPEJTOMIICHHUS.

Ymemwv popmynupoBaTh 3aKOHBI
OTpPa)KEHUSI CBETA, 3aKOHbI
MIPEJIOMJICHHSI CBETa, COOUpPaTh
AKCTIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooumsv npumepsbt ONMTUIECCKUX
SIBJICHUM, B KOTOPBIX HAOIIOAI0TCS
SIBIICHUS OTPAKCHHUSI U MPEJIOMIICHUS
CBETA.

Ipumernsme 3aKOHBI TPETOMIICHHUS
CBETA.

Cmpoums X0 ny4en

MIPU MIPEJIOMIICHUH CBETA

Ha [MOBEPXHOCTH.

HUccneoosams n3meHeHue
HaIpaBJICHUs J1y4ya CBETA, Maat0lIero
Ha OOKOBYIO MOBEPXHOCTh
TJIOCKOTIapauIeIbHON TUIACTHHEI,

B 3aBUCHMMOCTH OT yI'JIa ITaJACHUA
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2.6.2

N3mepenue nokasarens
[IPEJIOMIIEHHUS TIPU3MBI
10 MUHAMAJIbHOMY YTJ1y
OTKJIOHEHMS JIa3€PHOTO

ay4a (IpakTUKYM )

[Ipenomiienue cera. 3aKOHbI
peIoMJICHHsS cBeTa. AOCOIIOTHBIN
MOKa3aTeNlb IPEIOMIICHHUS.
OTHOCUTENBHBIN IOKA3ATENb
npesiomiieHus. [Ipusma.

[Ipenomnsromuid yroi mpu3Msl

U UHMePNPemupo6amsb IOJIYYCHHBIE
PE3yJIbTaTHI.

Onpeodensamsb OKa3aTEIb MPEIOMIICHUS
MaTepraia II0CKONapaAIUICIIbHOU
MJIACTUHBI, OLICHUBATh a0COTIOTHYIO
Y OTHOCUTEJIBHYIO MMOTPEIIHOCTD
U3MEPEHHOU (PU3NUECKOM BETUYUHBI.
Hcnonvzoeams na3epHyIO yKas3Ky,
JIMHEUKY.

Pewamw 3a1aun Ha IpeOMIICHHE CBETA
Onepuposams NOHAMUAMU:
pesIoMJICHHE CBETa, AOCOMIOTHBIN

Y OTHOCHUTEIIBHBIN [1OKA3aTENb
IIPEJIOMIICHHS], PEITOMIIIOLIHAN YT OJI
IIPU3MBI.

Ymems paccunThIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUSI JIyda TPEYrOJIbHOU
PaBHOCTOPOHHEH MPU3MOIA, COOMPAThH
AKCIEPUMEHTAJIbHYI YCTaHOBKY.
IIpusooums npumepsvl ONTUIECKUX
MpUOOPOB, B KOTOPBIX IPUMEHSFOTCS

MMPpCIIOMIIAIOIINC ITPHU3MBL.
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IIpumensams 3aKOHBI IPETOMIIEHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PaBHOCTOPOHHEHN IPU3ME B CIIydae
MPOU3BOJILHOIO HAMPABJICHHUS MMAICHUS
Jy4da U B CIyda€ MUHUMAJIBHOTO yTiia
OTKJIOHEHUS JTyyYa.

HUccrneoosamsv 3aBUCUMOCTD yTJia
OTKJIOHEHUS JTy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MPU3ZMOU

OT HANpPAaBJICHUS MAIAFOIIETO JTy4ya

U UHmMepnpemupo8ams MOJTy4CHHbIE
pe3ybTaThI.

Onpedensamb 10 IOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTIJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHON
PAaBHOCTOPOHHEN MPU3MOM ITOKA3aTENb
MPEJIOMIICHHS MaTepuasa IpU3Mbl,
OLICHUBATh A0COJTIOTHYIO

Y OTHOCUTEJIbHYIO IOTPEIIHOCTh
U3MEPEHHOU (hU3nUYecKoit

BCJINYHNHBI.
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2.7.1.

[Ipumenenue > dekra
MOJTHOTO BHYTPEHHETO
OTpaKEHUSI

B U3MEPECHUSAX (JISKITHS)

1

IlonmHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbIN yroi MoaHoro

BHYTPEHHETO OTPAXKEHHUS

Hcnonvzoseams pu3My, Ia3€pHYIO
YKa3Ky, TPAaHCIIOPTHUP.

Pewams 3a1aun 0 IpEIOMIICHUH JTy4eH
B IIpU3Max

Onepuposamv nowsmusmu.: TIOTHOE
BHYTPEHHEE OTpaKeHHE, IPeIeIbHbIN
yTOJI MOJTHOTO BHYTPEHHETO
OTpakEeHUSI.

Ymems bopmynupoBath ycioBue
BO3HUKHOBEHUS MIOJTHOTO BHYTPEHHETO
OTpaKEHUSI.

3name GopMyily, CBSI3BIBAIOILIYIO YTOJI
MIOJIHOTO BHYTPEHHETO OTPaKEHUs

C aOCOJTIOTHBIMU TTOKA3aTeNIMH
MIPEJIOMJICHHS CPEI.

IIpusooums npumepsvl TPUPOTHBIX
SABJIEHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII0O1aeTCs
(mpumeHsieTcs ) sIBIIEHUE TIOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Pewamy 3a1aun Ha MOJTHOE BHYTPEHHEE

OTpaKCHHUE
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2.7.2. VI3amepeHue nokazaress
MPETOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJII0/ICHUS yTiia
MOJIHOTO BHYTPEHHETO
OTpakeHUs

(mpakTUKyM)

[TonHOE BHYTpEHHEE OTpaKECHHUE.
[IpenenbHbIN yroi MoaHoro

BHYTPEHHETO OTPAXKEHHUS

Onepuposamv NOHAMUAMU:
MPEJIOMIICHHE CBETA, aOCOIIOTHBIM

1 OTHOCHUTEJILHBIN MOKa3aTelIb
MPETOMJIIEHHUS, TPETOMITAIOIINANA YT Ol
MIPU3MBI, TIOJTHOE BHYTPEHHEE
OTpaKEHUE, MPEAETbHBIN YT O MOJHOTO
BHYTPEHHET0 OTPAXKEHUSI.

Ymems paccuuThIBATH YTOJI TOJHOTO
BHYTPEHHET0 OTpaXE€HUsI, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsbt ONMTHIESCKUX
pUOOPOB, B KOTOPBIX MPUMEHSFOTCS
MPEIOMIISFOIIAE TTPU3MBI

Y UCTIOJIB3YETCA SABJICHUE MOJHOTO
BHYTPEHHETO OTPaXKCHUS.

Cmpoumw X0J 1y4a B TPEYroJIbHON
MPU3ME C Y4ETOM BO3MOYXKHOTO ITOJTHOTO
BHYTPEHHETO OTPAXKCHUS JIyda.
IIpumensims 3aKOHBI IPETOMIICHUS
CBeTa.

Hccnedosamsv ycnoBus, pu KOTOPHIX

MOYKHO HAOJII0/1aTh TTOJTHOE BHYTPEHHEE
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2.8.

[TpoBepka hopmyIsl
TOHKOM JIMH3BI

C TTIOMOIIBI0 METO/1A
napasiakca,
MIPUMEHEHHOT O

JUJISL OTIPEICIICHUS

Cobupatomue TUH3BL. TOHKasA

JINH3a. (DOKYCHOG PaCCTOAHUC

1 ONTUYECKAas CHUJIa TOHKOM JIUH3EI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSI TOHKOM cpepruecKon

JIMH3bI OT €€ ICOMCTPUHU

OTpa)KE€HHUE JIy4a, UIYIIETO
B TPEYT'OJILHOM IIPU3ME

U UHmMepnpemupo8ams MOJTy4CHHBIE
pPE3YIbTATHIL

Onpedensams OKa3aTelb MPEeJIOMIICHUS
Marepuaia Mpu3Mbl 0 U3MEPEHHBIM
napaMeTpam, MpU KOTOPbIX HAUMHAET
HaAO0JII01aThCsl OJTHOE BHYTPEHHEE
OTpaXKEHHUE Jly4ya B MPU3ME, OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOU (PU3UUECKON
BEJINYUHBI.

Hcnonvzoeams Tpu3My, J1a3€pHYIO
YKa3Ky, JIMHEUKY.

Pewams 3a1aun 0 MOJTHOM BHYTPEHHEM
OTPAXKEHUH JIyYEH B IIPU3MaAX
Onepupoeams noHssmusamMu: JTAH3A,
TOHKAas JIMH3a, COOMparomas JuH3a,
rJIaBHAasl ¥ MOOOYHAs ONTUYECKAs OCh,
dokyc, HOKyCHOE pacCTOsSHHE,
(dokanbHas MIOCKOCTh, ONTHYECKAs

Cuia, IIOICPCIYHOC YBCIMICHHC,
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IIOJIOXCHUA

HU300paKeHUs

(mpakTUKyM)

Y OTHOCHUTEJIBHOTO TIOKA3aTeNs
npenomieHus. opMysa TOHKOU
JIMH3BI. Y BEJIMUYCHUE, JaBAeMOEC

nuH30u. [lapammakc

napasuiakc.

Ymems 00OBACHATH CYIIHOCTD
napasuiakca, 3aluchiBaTh popmyimy,
BBIPAXXAIOIIYIO0 3aBUCUMOCTD
(hOKYCHOT'O pacCTOSIHUSI TOHKOM
chepruuecKoil TMH3BI OT €€ TeOMETPUU
Y OTHOCHUTEJILHOTO TIOKa3aTes
MIPEJIOMIICHHS, a TakkKe popMyy
TOHKOM JIMH3BI, COOUPATh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepwvl napaiiakca,
ONTUYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS COOMPAOIINE TUH3HI.
Ipumensams GopMyy TOHKON JIMH3BI.
Cmpoumbs X011 pa3IMYHBIX JTyden

B TOHKOM COOMpAromie TnH3e.
Hccnedosamvb BO3MOKHOCTD
npuMeHeHus d¢pexTa napamiakca
JUISL OTIPEICIICHHS TIOJIOAKEHUS
M300pakKeHU UCTOYHHKA CBETA

C MaJIOW CBETUMOCTBIO, MTOJTYYEHHOTO

C MIOMOIIBIO COOMPAOILIEH JIMH3bI
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2.9.

N3mepenue GpoxycHOTo
paccTosiHUSA

pacCcenBarOIEH JTUH3bI

(TpakTHKyM)

PaccenBaromue JTUH3EL

Tonkas nuH3za. DokycHoe
pacCTOSIHUE U ONTHYECKAsl CUIIa
TOHKOM JInH3bl. DOpMysa TOHKOU
JIVH3BI.

XO0J JIy4a, NpOLIEINIETO JINH3Y
IO/ TPOU3BOJIBHBIM YIJIOM

K €€ IJIaBHOU OINTUYECKOM OCH.

U UHmMepnpemuposams TOTyUYCHHbIC
pE3yIbTaTHL

Onpeodenamsb HOKYCHOE PACCTOSIHUE
coOuparoIieil JIMH3bl HA OCHOBAHUU
PE3yJIBTaTOB SKCIICPUMEHTOB

1o HAOJIIOICHUIO Mapalliakca
N300paKECHUS TOYCYHOT'O HCTOYHUKA
CBETa, OIIEHUBATh A0COJIIOTHYIO

Y OTHOCHUTEIIBHYIO TIOTPEITHOCTh
U3MEPEHHOMN (HU3NUECKOI BETUUHHBI.
HUcnonvzosams coOOMpPAIoUIyIo JIUH3Y,
ONTUYECKYIO CKaAMBIO.

Pewams 3agaun Ha TOHKHE
COOMPAFOIITNE JTMH3BI

Onepuposamv noHamuamu: JMH3A,
TOHKAs INH3a, pacCeuBaroIIas JMH3a,
MHUMBIN UICTOYHUK CBETa, MHUMOE
n300pakeHue.

Ymems 3anuceiBaTh HopMyTy TOHKOU
JIMH3BI IJ1s CTy4asi paccenBaroneit
JIMH3bI, COOUPATh IKCIIEPUMEHTATILHY IO

YCTaHOBKY, ITOJIy4aTh ACHCTBUTEIIBHOE
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[locTpoenue n300pakeHUi TOUKU
U OTpEe3Ka MPSMOM B COOUPAIOIINX
U paccenBarOUINX JUH3aX

U UX CUCTEMAax

M300paXeHUE B paCCEUBAIOIIEH JIMH3E
MyTEM CO3/IaHUsI C TTIOMOIIIBIO
coOuparonieit JMH36I MHUMOTO
HMCTOYHUKA JIJISI PACCEUBAIOIIEH JTUH3HI.
IIpusooums npumepsvr ONTUIECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSFOTCS
pacceuBarolye JUH3bI U CUCTEMBI JINH3.
Ilpumensams GopMyily TOHKON JTUH3BI
ClTy4asi pacCeMBAlOIICH JINH3BI.
Cmpoumsb X011 pa3INUHbIX JTIyden

B TOHKOM pacCEMBarOUIEH JIMH3E,
n300pakeHne TOUYKHU U OTpe3Ka MPsSIMOoi
B COOMPAIOIINX U PACCEHUBAIOIITUX
JINH3aX U UX CUCTEMaXx.

Hccneoosamo xon nydeit

Yepe3 pacCcerBarollyo JIMH3Y,

a TaK)Ke B CUCTEME, COCTOSIICH

13 cCOOMparoIeil M pacCerBaIOIICH JTNH3
MPY UX PA3IMYHOM B3aHMHOM
PACTIONIOKEHUH U UHMEPNPEMUPOBANb
MOJTy4YEeHHBIE PE3yJIbTaThI.

Onpeoensimb HOKYCHOE PaCCTOSIHUE
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2.10 OmnpenencHUe TIUHBI
BOJIHBI JIA3EPHOTO
M3JIYYCHUS C TIOMOIIIBIO

cxembl FOHTa

(TpakTHKyM)

WuTepdepenims cBeTa.
KorepeHTHBIE HCTOYHHUKH.
VYcnoBust HaOIOICHUS
MaKCUMyMOB 1 MUHUMYMOB

B MHTEP(HEPEHITMOHHON KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHHKOB.

paccenBaroLen JIMH3bl HA OCHOBAaHUU
pE3yJIBTaTOB SKCIIEPUMEHTOB T10:

1) HaOJIFOACHHIO ICHCTBUTEIILHOTO
U300paKeHUs, 1aBaEMOI0
paccenBaroIIei JIMH30M;

2) HAOJIIOJICHUIO PACXOISAIIIETOCS
CBETOBOTO TTy4YKa, 00pa30BaHHOTO
paccenBaroIeH JIMH30M; OIICHUBATh
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh H3MEPEHHOU PU3NICCKON
BEJIMYUHBI.

Hcnonvzosams coOMparoniyro

Y PACCENBAIOIIYIO JTHH3Y, ONTHIECKYIO
CKaMbIo.

Pewams 3agaun Ha TOHKHE
paccemBaroIre JTMH3bI

Onepuposamv nOHAMUAMU.
uHTepPepeHIus, THTepPEepEeHITMOHHAS
KapTHUHA, KOTEPEHTHBIC HCTOYHHKH,
UHTEpPEPECHIIMOHHASA CXEMa, CXeMa
FOnra.

Ymems 3an1uChIBATH yCIOBUS
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[IprmMepsl Ki1acCUYECKUX

UHTEP(HEPEHIMOHHBIX CXEM

HaAO0JII0ICHHS] MAKCUMYMOB

Y1 MUHAMYMOB B UHTEp(PEPEHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX
HCTOYHUKOB, COOMPATH
IKCIIEPUMEHTAITBHYIO YCTaHOBKY.
I1Ipusooums npumepsvt IPUPOTHBIX
SIBIICHUW M TEXHHYECKHUX YCTPOUCTB,

B KOTOPBIX HaOJIO1aeTCs
(MpUMeHsIeTCS ) SIBJICHHE
uHTEephEpEeHITNH.

IIpumensams ycioBust HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(PEPEHITMOHHON KapTHUHE.
Cmpoumbs X0 «JTy4eil» 1 TOKa3bIBaTh
Ha HEW pa3HOCTh XOJa

B nHTEephepeHimonHoi cxeme KOnra.
Dopmyauposams TUTIOTE3Y O BUJIE
UHTEPPEPEHIIMOHHON KapTHUHBI

IIPY PA3IMYHBIX T€OMETPUUECKIX
napamerpax cxemsl FOHra.

Hccneoosams nutepPepeHITMOHHYIO
KapTHUHY TP HAOJIFOICHUH
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Hroro no pazaeny

Pa3nen 3. KBanToBas ¢usuka.

3.1

N3yuenue cnekrpa
CBETa Pa3JIMYHBIX
HMCTOYHUKOB

C IOMOUIBIO

T paKIIMOHHON

peteTku (IPaKkTUKYM )

19

Hudpakuus cBera.
JubpakunonHas pemerka.
VYcnoBue HaOIIOIEHUS TIIaBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIUOHHYIO PEUIETKY.

UHTEP(PEPEHIINH C TOMOIIBIO CXEMBI
FOHra u unmepnpemuposamuo
TIOJTYYCHHBIE PE3YJIBTATHI.

Onpeodensamy IVMHY BOJTHBI CBETa

10 pe3yJbTaTaM HaOIIOCHUS
UHTEPPEPECHIIMOHHON KapTHUHBI

¢ moMoIIbio cxembl FOHTa, O1leHNBaThH
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHON (PU3NUECKOM
BCJIMYHHBI.

HUcnonvzosamsb na3epHyIO YKa3Ky,
PYJETKY, a TaKkke QoJIbry, OyIaBKH

W HATKY JUTS pean3anuu cxeMbl FOnra.
Pewams 3a1a4uv Ha IBYXBOJHOBYIO

uHTEPPEPEHITUIO

Onepuposamv NOHAMUAMU:
nudpakuus, IMppakMOHHAS PEUIETKA,
(hOTOH, YPOBEHb DHEPTUU aTOMA,
U3ITydeHUe U moriomenne Gporona,
CIEKTp U3JIYyUYEHHUsI, CHEKTPOCKOIL.

Ymems 3an1MChIBATH yCIOBUS
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N3nyyenue u noriouieHue
(hOTOHOB IpH Mepexojie aToma
C OJTHOTO YPOBHS dHEPTUU

Ha Ipyroui. Buael criekTpos.

Cnektpockon

HAOJTFOICHMSI TJIABHBIX TUPPAKITHOHHBIX
MaKCHMYMOB TIPH TIaICHUH
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PAKIIHOHHYIO PEIIETKY, YCIOBHSI
U3JTYYCHUS U TTOTJIOMICHHS (POTOHOB
IIpU MIEPEX0/Ie aTOMa C OJTHOTO YPOBHS
DHEPTUU Ha JAPYTOH, COOUpaTh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepst TMHEHYATBHIX,
MIOJIOCATBIX M CIUIOIIHBIX CTICKTPOB
U3Ty4YCHHUSI, TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX IPUMEHSIOTCS U3ITyUEHUS

C Pa3TUYHBIMH BHJIAMHU CTIICKTPOB.
Ipumensimo ycioBUs HAOTIOICHUS
TJIABHBIX JH(PPAKIIMOHHBIX
MaKCHMYMOB TIPH MaICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(GPAKIUOHHYIO PEIIETKY.
Cmpoums X0OJ «JTydein»

P UX HOPMAJILHOM TaJICHUN

Ha TU(HPAKIIMOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEW Pa3HOCTh XO/1a.

@opmyﬂupoeamb TUI10TE3y O BUAC
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CIIEKTPOB U3Jy4CHHUSI HCTOUHUKOB CBETA
pa3sHOM IIPUPOABL.

Hccnedosams ONITUYECKUE CTIEKTPHI
M3JIy4YCHUS] HCTOYHUKOB CBETA Pa3HOU
MPUPOABI U UHMEPNPEMUPOBAMNb
MOJTyYEHHBIE PE3YJIbTATHI.
Onpeodensms NITVHBI BOJH U3TyYCHUS
Pa3IMYHBIX UICTOYHUKOB

10 pe3ysbTaTaM HaOJIIOACHUS

TP paKIMOHHON KapTUHBI,

JaBaeMou TupaKIMOHHOM PEIISTKOMH,
OIICHUBATh a0COTIOTHYIO

Y OTHOCHUTEIBHYIO MTOTPEITHOCTD
HU3MEPEHHOMN (hH3UIECKON

BCJIMYMHEI.

Hcnonvzosams nudpakimoHHYIO
pemieTky, hoHaph C JTaMIIoi
HaKaJIMBaHUS, CBETOUOHBINA (hOHAPB,
razopaspsIHyIo JJaMmIy, nuadparmy,
MEPHYIO JICHTY.

Pewamw 3amaun 0 najiecHUM CBeTa
Pa3JIMYHOTrO CIEKTPAIIBHOTO COCTaBa

Ha TU(PPaKIUOHHYIO PEHIETKY
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3.2.

HccnenoBanue
3aBUCHUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJAMOA
OT CHJIbI IPOTEKAIOIIETO
4yepes Hero Toka

(mpakTUKyM)

CBeTonmo, ”THTEHCUBHOCTh

U3Ny4eHus1, POTOH, JIEKTPOH

Onepuposamv noHAMuAMU: CBETOANO/,
p-N-miepexo, SAEKTPOH, JIbIpKa, (OTOH,
WHTEHCUBHOCTD U3JIYYECHUS.

Ymemwb 0OBIICHATH B yIIPOIIICHHOM BU/IE
MIPUHITUIT IEUCTBUSL CBETOIUO/IA,
coOUpaTh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooums npumepvl TpUMEHEHUS
CBETOMOJIOB B OBITY U B TEXHUKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTU WHTEHCHUBHOCTHU
U3JTYYEHUS CBETOJINO/IA OT CUJIbI
MPOTEKAIOIIETO Yepe3 HETO TOKa.
HUccrnedoosamsb 3aBUCUMOCTD
WHTEHCUBHOCTH U3JTy4YECHHSI CBETOIMOA
OT CHJIBI TPOTEKAIOIIETO YEPE3 HETO
TOKA U UHMEPNPEmupo8amy
MOJIYYEHHBIE PE3YIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTH
MHTEHCUBHOCTH M3J1y4YECHUS CBETOIMOAA
OT CUJIBI IPOTEKAIOIIET0 Yepe3 HETrO

TOKa (C y4eTOM aOCOTIOTHBIX
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3.3.

HaOnronenue
n30MpaTeTbHOCTH
BHYTPEHHETO
dotorddexra k nuHE

BOJIHBI CBC€Ta

(TpakTUKyM)

Ceeroano, THTEHCUBHOCTD
U3ITydeHus, (POTOH, STEKTPOH.
DHeprus ¥ UMITYJIbC (POoTOHA.
dororddekr. 3aKoHBI
dboTodrddexra. YpaBHECHHE
OuiHmTeiHa 11 hoTodddexra.

«Kpacuas rpanuma» ¢porordpdexra

IIOIPEIIHOCTEN U3MEPSIEMBIX
(bU3HYECKUX BETUYMH).

Ilpumensams TipaBUIIa TOCTPOCHUSA
rpauKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.

Onpedensaime XapaKkTep 3aBUCUMOCTH
MHTEHCUBHOCTH M3JTy4YE€HHsI CBETOIMOA
OT CHJIBI IPOTEKAIOIIETO Yepe3 HETro
TOKa.

Hcnonvzoeams CBETOANO, TIOKCMETP
(nnu cMapTHOH ¢ TaTINKOM
OCBEILIEHHOCTH ), TA0OpaTOPHBII OJIOK
NUTaHUS (MM UCTOYHUK ITOCTOSIHHOTO
HaIPsKEHUSI, PEOCTaT U MYJIbTUMETP)
Onepupoeamv noHsAmusMuU: CBETOIUO/,
p-N-miepexo/1, AEeKTPOH, JIbIpKa, (GOTOH,
MHTEHCUBHOCTb U3JIyYEHUS],

dboTord ekt (BHEUTHU ¥ BHYTPEHHUN ),
($OTOTOK, «KpacHasi FpaHULA»
dboTtodrddekra.

Ymems 0OBSACHATH B YIIPOILIEHHOM BUJIE

MIPUHIAI ICHCTBUS CBETOAMOA,
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(bopmynrpoBaTh 3aKOHBI GoTOADPeEKTa,
3aIMUCHIBaTh YpaBHEHHE DWHIITEHHA
st horoaddexra u popmyny

JUTSL «<KpacHOM rpaHuiby Gotodddekra,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumeps IPUMEHEHUS
CBETOMO/IOB B OBITY U B TEXHHKE.
Ipumensams 3axonbl hoTodhPekra,
ypaBHEHHE DUHINITEIHA

s poToaddexra, hopmyny

JUISL «KpacHOM rpaHuibny Gororddexra.
Dopmyauposams TUTIOTEIY

00 yCJIOBUSIX BOSHUKHOBEHHUS
BHyTpeHHero ¢oTo3ddexra

IpY Ta/IEHUU Ha CBETOAMOJ CBETOBBIX
BOJIH Pa3HOM JJIMHBI.

Hccneoosams siBneHne BOSHUKHOBEHUS
(pOTOTOKA B OCBELIAEMOM CBETOJUOJIE,
U3y4MB 3aBUCUMOCTb CHJIBI (JOTOTOKA

B OCBEILIAEMOM CBETOJINO/IE

OT HAIIPSXKCHUA Ha APYIOM CBETOAMOAC,
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Hroro no pazaeny
OBUIEE KOJIMYECTBO
YACOB I10O ITPOT'PAMME

34

BBITIOJIHAIOILIEM POJIb HCTOYHUKA CBETA
U UHMepnpemupoeams OITy4eHHbIE
pPE3YJIbTATHIL.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIIAEMOM CBETOIHO/IC
(TOK BO3HUKAET TOJIBKO MPH OCBEILICHUU
€ro CBETOJHOJ0M C JJIMHOM BOJIHEI,
MEHBIIIEH WX PAaBHOM JJIMHE BOJIHBI,
Ha KOTOPYIO paCCYUTAH OCBEIIAEMBbIH
CBETOJIUON).

Hcnonvzosams CBETOMOABI Pa3HBIX
IIBETOB (KpacHbIC, 3€JICHBIE U CUHUE),
71a00paTOPHBIN OJIOK MUTAHUS,
MYJBTUMETP.

Pewams 3amaun Ha poroaddext
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