OT3blB

O(UIMATLHOTO OIIOHEHTa, AOKTOpa TeXHMYECKMX HayK, Mpodeccopa Kadeapsl
«DnexTpocHaO)KeHHE 151 TeXHUYECKas JIHarHOCTUKA @enepaibHOrO
TOCYIapPCTBEHHOIO  OMOJKETHOr0  00pa3oBaTENBbHOIO  YUPEXKIAEHHS  BBICIIETO
oOpazosanusi, Mapuickuii rocynapcTBeHHbIH  yHuBepcuTeT OBYYKOBOH
Ceeryianbl AJIEKCAHAPOBHBI HA  JHCCEPTAlMOHHYIO padoty IanasimoBoi
Tarbsiubl  PaTMHPOBHBI na Ttemy «lloBeimienne 3(Q(EKTHUBHOCTH H
PaBHOMEPHOCTH CBETOJIMOIHOTO OCBEIIEHUS CeIbCKOXO03SHUCTBEHHBIX MOMEIIEHHH
Ha [pUMepe MNTHYHUKA», NPe/ICTABICHHON Ha COUCKAaHUE YYEHOHW CTEeNeHH
KaHOMIaTa TeXHUYeCKHX Hayk mo creruansHoctu 05.20.02 — 31eKTpoTeXHOIOIHH
U 3IeKTpoo0OpYy/I0BaHUE B CEITBCKOM XO3iHCTBE B QUCCEPTALMOHHBIN cOBET /[
006.037.01, co3nanublii Ha 6a3e DenepaibHOIO rocy@pCTBEHHOTO OMOIKETHOTO
HayuHoro yupexxaeHus «Bcepoccuiickuil Hay4yHO-HCCIIENOBATEIbCKUH MHCTHUTYT
MEKTPUGBUKALMH CEIIbCKOTO XO35AHCTBa»

Juccepraunonnas padora [anmsimosot T. P. npencrasnser coboit KOMIUTEKC
HOBOI'O MIPHHITHTIA TEOPETUUECKUX UCCAeAOBAHUHI U UX MIPAKTUYECKON peain3alii
B CBETO/MOHYIO OCBETHTEIbHYIO YCTAHOBKY NTHLEBOIYECKOIO [TOMEIIEHHS.
AKTVAJIBHOCTL TeMbl. Tema nuccepranuu Oe3yClIOBHO aKTyajbHa. B yCcrmoBHsX
[OCTOSIHHO HM3MEHSIOITUXCS PBIHOYHBIX U NOJHUTHYECKUX OTHOLIEHHH C JAPYTHMHM
CTpaHaMu, OCOOEHHO CaHKIUMH, 4pe3BbIYAHHO BaXKHO YCHUJIUTL Pa3sBUTHE BCEX
oTpaciiell OTeUEeCTBEHHOTO CEeJIbCKOXO3SMCTBEHHOTO IIPOM3BOJICTBA, B paMKax
KOTOPBIX PelliatoTes 3a1a4i JaHHON padOoTHlL.

JocTOBEPHOCTL U _HOBHM3HA OCHOBHBIX BBIBOJAOB M Pe3yJbTaTOB MCCIIEI0BaHMH

ONpEeJIe/ISeTCS COBINAJCHUEM Pe3yJIbTATOB KOMITBFOTEPHBIX PacyeTOB ¢ JaHHBIMH
IKCMEPUMEHTAIIBHBIX UCHBITAHWH YCTAHOBKM M TIOJIOKUTEIBHBIMH  Jl@HHBIMH
NpUMEHEHMsT  ee  Ha  [PaKTHKe, 4YTO  TOJATBEPXKAAETCS  MPOTOKOJIAMH,
TOKYMeHTaNnbHBIMU (DOTOrpadusiMu, MaTeHTaMU U CePTUHUKATOM.

B nepBoii_rjiaBe ciejyer MnoJ4epKHYThH MOJPOOHOE ONMCAHHE CYUIECTBYHOLLErO
COCTOSIHUSI NTHLEeBoAYecKkoro komrexkca P@ M mepcrneKTHBE ero pa3surtusa. B

r1aBe pPacCMOTPEHbI 3JeMEHTbl CBETOBBLIX TEXHOJNOIMH M MEXaHM3M HX
BO3JICHCTBUSL  HA  KYP. Ha ocHoBe KpUTHUECKOro aHajiu3a OIpelesieHbl
OCODEHHOCTH  COJIepKaHUs W NPoOJeMbl PABHOMEPHOTO OCBEIUEHUS IIPU
HAIlOJIBHOM COJIepyKaHWH Kyp. 3agadyu IUccepTalui c(pOpMyIHPOBaHbl JOIHYHO H
paBHUIbHO. BbIOpaHo pelleHWe 3agayd, OCHOBAHHOE Ha BblOOpe B KauecTse
OTITHMaJbHbBIX HCTOYHHKOB CBETA — CBETOAHO/10B.
[1o 5TO# riiaBe UMEIOTCS CJCAYIOIIME 3aMEYaHms.

1) 3apauu chopmysiMpoBaHbl ABAKbl: BO BBeJeHMH (C. 8) U IOCIe aHaALM3a
auTeparypsl (c. 33).



2)

3)

4)

5)

6)

3ajlaum He BBISBISAIOT Ha3HAueHMs! pa3pabaThlBAEMBIX OCBETHUTEIBHBIX YCTaHOBOK
(OY) wumenno s nTUYHHKOB. [Ipumenenne >(PQEKTUBHLIX CBETOHOIHBIX
YCTaHOBOK JJIsl oOecnevenys paBHOMEPHOI0 OCBELICHHS TOPa3H0 IKUpe.

Ha ¢. 6 cxasano, 4to cpok ciayx0bl CJ/] O cpaBHEHHIO ¢ JAPYTHMHU UCTOYHUKAMHU
Oonbiie B 50 pa3. Ho 3to crnpasemiuBo Tonbko s JIH, a OHM CHUMaOTCS ¢
npoussoacTa. Y JUI cpok ciy:x0bl Menbiue B 2 pasa, uem y CJI.

Ha c¢.16 rpybOoe wnapylieHHe TepMHHOJIOTHH, HAMMCAHO: CIEKTP H3IyYeHHs
ocserutened. (Haxo — MCTOUHMKOB CcBeTA).

Ha ¢. 24 Bropoil pa3 mpuBOAMTCS CIMCOK YYEHBIX; NPHYEM HEKOTOphble M3 HMX
HUKOIJd HEe 3aHHMMallUCh OCBELIEHHEeM Kyp, Apyrue HaoOOpoT He ykazaHbl. 10
nyonukanui Kasrapamsumin AL Coscem He paccMOTpeHBI OcHeqHne paboTh
noocseulentio (obnydennto) Kyp Tumupszesckoit u BerepunapHoil akamemuii
MockBbl, MOpAOBCKOr0 YHHBEPCUTETA.

CrieKTpasnbHas YyBCTBUTENIBHOCTb I71a3a K TEMIO-0ejoMy CBETY NPOTHBOPEUMT
JAannbiM [ Tunbmukoso# FO. AL, koTopas onpenenuna ee B 3€J€HON 4acTy.

Bo_ BTOpo#i raase naHa oLeHKAa 3(QQEKTHBHOCTH TOYEUYHBIX CHMMETPUUYHBIX
MCTOYHUKOB CBETa M[pPH PaBHOMEPHOM OCBelLIeHHH IMoBepxHocTH. CocTapieHa
MareMaTuiecKass MOo/Ae/b PaBHOMEPHOH OCBELIEHHOCTH NTHYHMKA, TO3BOJISIOIIAS

OLEHUTH ero sHepronoTpedienue. lIlpoBeneHa oueHKa BO3MOKHOCTH IPUMEHEHUS
Tnoselx KCC 1715 co3nanus paBHOMEPHOro OCBELIEHUS NITHYHUKA, Ha OCHOBAHMU
yero mnpemnoxeH HOBbIM THnl KCC — WM. TlpencraBnen anroputM coriacoBaHus
KOHCTPYKTUBHBIX MTAPAMETPOB ¢ peKMMaMK paboThl yCTaHOBKH. [IpuMeHeH MeTo
(pHU3MYECKOro MOJENMPOBAHUA OCBEILIEHHOCTH IS CO3JAHHS AHAIOTMH  MEXIY
pacnpene/eHueM MOTCHUMANA T0J [apa/UleJbHBIMU 3apsSyKCHHBIMH HHUTAM |
OCBCHIEHHOCTLIO OT TOYEUHBIX CBETOAMOOB. B mrtore pocturnyro L., KOTopoe
JAaeT  Haujyduiee  3HadeHwe Ny, U, COOTBETCTBEHHO, ONTUMAJLHOE
anepromnoTpedieHue P ansd KOHKPETHOrO NTHYHHKA.

lpaBunbHO BBIOpaH TOYEUHBIH MeETOJ pacueTa, MO3BOJISIOLINI BOCTIONB30BATECS
M3BECTHBIMM ~ AHAJUTHYECKUMH  BBIPAKEHMAMU UISL  OINpeJeNieHus  YPOBHS
OCBEIIEHHS B IIOMELIEHUSIX JIUIsl HAMOIBHOIO COMAEPIKAaHUS Kyp M COCTABICHMIO

IporpaMMel pactera. BeIOOp ManoMOLIHBIX CBETOMO0B MO3BOJISET OTOPOCHTD
pacyeThl N0 BIMSHUIO TEMITEPaTyphl.

B kavecrBe 3ameuaHUil MO 3TONH [J7aBe OTMETUM HEKOTOPYIO HEOPEkHOCTD
M3I10KSHUS,

He npencrasnens nzodpaxenus KCC, B Tom uncne npepiaraemoit — tuna M. He
XBaTaeT PUCYHKA, 1€ UWUTIOCTPUPYIOTCS YTIBI @, ¥, ©, 0003HAUeHHBIE B (hopMynax
(2.41) = (2.51).ITo-pasnomy obo3Hauaetcst BolcoTa mojseca (h,H); A Ha c1p.52,



53— 03HauYaeT OTHOCUTEJILHOE PAaCCTOSHUE, a Ha cTp. 54, 57 —paccTosHUE MEX1y
TOUEYHBbIMM MCTOUHMKAMH CBeTa, Ha cTp. 67 — 3TO LIar MEeXAy CBETOJHOJaMHU.
[loBciony nyraroTes obosHadenuss neducos u Ttupe. Ha ctp. 57 u 34 e
000OCHOBAaHA BO3MOJKHOCTHL  «CUMTATh BCE TOYEYHbIE WMCTOYHHMKH  CBeTa
Pacro0KeHHBIMU B OJJHOH TOYKEY.

PacyeTsl MpoBeAeHbI YHCTO, TPAMOTHO, HO 0COD0H HOBU3HOHU HE OTIHYAIOTCS.

B rperseii rjase paspaboTaHa KOMIbIOTepHas IporpamMma Ha 0Oase

MaTeMaTHUECKOM MOJIesH, BKJIKOUAIOLas aJICOPUTM pacdeTa OCBEUICHHOCTH Kyp C
mocne/yloleil  OIEeHKOH  ONTHMAIbHOTO —3HEPronoTpedieHus 10  [eJeBOH
QyukuuM.  IlpuHATbIE  KOHCTPYKTHBHBIE — [APaMeTphl  SBUIMCh — OCHOBOH
9KCIIEPHMEHTATBLHOIO 00pa3ua CBETOAUOIHOIO CBETHU/JIBHHKA W YCTAHOBKM IUIA
OCBEIIEHUSA B 1IEJIOM.

K coxkaneHuro, B TEKCTE

1) He J0CTATOUHO YETKO M3/I0KEHO, 4TO GBITO UCIIONB30BaHO U3 APYTHX padorT,

2) yroi o Ha3BaH yrioM H3JIydeHUs, paHee — YIJ10M pacKpbITus D,

3) uBeT NPUMEHSIEMBIX CBETO/MOJ0B, TeIo-0esbli, BbI3bIBACT COMHEHHE B
HauIydlled IPUroaHOCTH sl KYP.

B yerBepToii IJjaBe IpPUBE/IEHbLI PE3ylIbTaThl KOMIBIOTEPHBIX M 1a00PATOPHBIX

HCCIeNOBaHNN YPOBHEH OCBEIIEHHOCTH ABYX, OTJIMHAOLIMXCS [10 pasMepaM U 110
TUNY CBETOJAMOJAHBIX OCBETHTENBHBIX YCTAHOBOK NTHYHHKOB MNTHLEDaOpUKH
«Y nmyprekasy. st 1-ro nTHYHEKA MI0Maab0 66%12 M® MOYKHO MCIIOMb30BaTh
JIBE JIMHWH 7151 66 1IT. MpeaiaraeMbix ¢BeTHIbHUKOB nol33 C/I B KaK10M BMECTO
Tpex nuHui st 72 Ga3oBbix cBeTwibHUKOB THIA-LED-19.2.npoussonctea OO0
«Peseps». B ycranoske s 2-ro nTuuHHKaS = 78*18 M® TIPEIOKEHO
ucrionb3oBate 117 CJI B Tpex NMHHAX pa3pabOTaHHBIX CBETHJILHHKOB BMECTO
veTelpex NMuHuE 11 1601mT. 6a308bix THa GL036-D016.0N. npoussoactea OOO
«[enam». B o0oux ciyyasx paspaboTaHHble CBETHIBHHKH MO MOTpediiseMon
mouHoctTh B 2.4 paza  addexrtuBHee.  Pe3ynbTarhl  DKCIIEPUMEHTOB,
3a)MKCHpOBaHHBIC B Tabnuuax u rpadukax, He BbI3bIBAIOT COMHEHHH.

IMsirasi _raaBa MOCBAILEHA TEXHUKO-IKOHOMUUECKOH oLeHKe 3()PeKTHBHOCTH

peanbHOro NpHMEeHeHHs pa3paboTaHHbIX OCBETHTENLHBIX YCTAHOBOK B CPABHEHHH
¢ OV na 6Gase JIJI na nrunedadpuxu «Yamyprekas» r. ['nazosa YP. Onnako,
OIBITHI OMHCAHBI BechbMa nmoBepxHocTHO. He HazBana mapka JIJ1, a cnejosarensHo,
ee CreKTpalbHbld COCTaB, HET CBEACHHUH O MOAOOpe aHaloroB M3 CTajaa Kyp, HET
JaHHBIX 0 1ojdope nap-ananoroB. Kpome Toro mpeumyiuecrsa ocsetienus CJI
nmepen JIJI paBHo gokazana jpyrumu  apropamu. CrpaBedsiMBO OTMeveHa
SKOHOMHS 3JICKTPOIHEPrUH. DKOHOMUUYECKUH 3(PPeKT B LeIOM paccydTaH Io



[porpaMme, Io3TOMY MOYKHO FOBOPHUTL JIMIIb O OPEAIOJIaracMoM 3KOHOMHYECKOM

dpdexre. B BeiBojax Ha cTp. 123 NpUBOAMTCS BelMYMHA IIEPBOHAYAIBHBIX
KaluTallbHbIX BJIOXKEHHH B IIPeANOaraeMble CBETOAMOIHBIE OCBETHUTEbHBIE
YCTaHOBKHM M HE NAIOTCS HM(PPbI CpaBHMBAEMbIX (KOHTPOIbHEIX ¢ JIJI), o4eBHIHO,
IIOTOMY, YTO HE 3TO He B [I0JIb3Y npemraraemeix OV.

B 0o0mux BbIBOAAX aBTOpP CHpPaBEIIMBO OIEHHBAET He IPEUMYILLIECTBO

CBETOAMOAHBIX CBETUIBLHUKOB Iepel PaspsIHbIMU (3TO JABHO J0KA3aHO), a HX
CpaBHeHHe MeXkIy coOOH M BO3MOMKHOCTb MOBBIMIeHUS d(dekTUBHOCTH. [Ipu
MOMOIIM MaTEeMaTUYeCKOH MOJEN 000CHOBAaHbI KOHCTPYKIMOHHBIE TIAPaMETPhl U
oHepronoTpebierne  OV. HcenbiTaHHe ONBITHBIX — 0OPA3slOB  MOATBEPIMIIO
(P PEKTHBHOCTE pabOTEI MPOrPaMMbl 110 0GECTIEYEHUIO ONTUMANBHBIX TAPAMETPOB
paspabarsiBaembix OV,

B 1.3 3a onTuManbHbIi BapuaHT B3T cBeTHIbHUK ¢ N; =273 mrt. npu o =20", B T0
BpeMs KaK Ha c¢Tp. 100 xak mambonee shdexTuBHbIi pexomenayercs cN; = 133
IUT., O = 30" ¢ MenbIIei noTpedIsseMoi MOIIHOCTEIO.

1. lleHHOCTL penensupyeMoii paGoThl AJisi HAYKH M NPAKTHKH HECOMHEHHA,
IIOCKOJIBKY MaTeMaTH4eCKU 00O0CHOBaHAa MOMENb CBETOAMOIHBIX OCBETHTEIBLHBIX

YCTAHOBOK, HCMOJIb30BaHa (uiMyecKas Mozenb. [IpemiokeH anroput™M w
NporpamMMa pacdeTa yCTaHOBKH, OTNITUMAaIbHOH IO PaBHOMEPHOCTH OCBEIEHHS H
3aTpaTaM SJIEKTPOdHepruu. [lpakTuyeckas HEHHOCTh JOKa3aHa aKTaMM BHEAPEHHUs
AHO «PeruoHasbHbIA HAyYHO-TEXHOIOrHYECKUL napk «Yamyptus» u OO0
«¥Ynmyprekas  nTunedabpuxa», AByMs TONyYeHHbIMH marteHTamu PO  ua
NIOJIE3HYIO  MOJ€Jb,  CBUIETEIBCTBOM O  TOCYJAPCTBEHHOW — perucTpaluu
nporpammer Anms O9BM, cripaBkamu 00 MCIONB30BAHWM PACYETHBIX NPOrPAMM B
BBICIIMX Y4eOHbIX 3aBeleHusX I.T. Mskescka, YensOuHcKa 1 Caparosa.

2. 10CTOBEPHOCTEL Pe3y IbTATOB [10/TBEPKIAETCS IPUIArAEMbIMH B MIPUITOKEHU U
BU3YQIbHBIMM ~ OTOOP@KEHMAMH [POrPAMMBI, IIPOTOKOTAMH  HCILITAHHH M
KOMIILIOTEPHBIX PaCu€TOB OCBELICHHOCTH, CBUIETE/ILCTBAMHU O MOBEPKE MPUOOPOB
H JOKYMEHTaMH, IPHBEICHHBIMH B II. | .

3. Conepskanue quccepTANMH 110 MOJHOTE 0XBATa TEMbI U rnydune npopaboTku
OTpakaeT ee HasBanue. Pabora TOC/Ie0BATENLHO  OXBATBIBAET  aHAJIN3
JAUTEPATYPHBIX HUCTOYHUKOB, [PEUIOKEHHE MaTeMaTHYeCKOiH U (U3HYecKoil
MOJIeTIeH ISt OIpe/ieNieHUst ONITHMAIbHBIX TTAPAMETPOB OCBETHTE/BHOM YCTAHOBKH
Tpd MHHHMYME 5HEPro3arpat, NPorpamMMy KOMIBIOTEPHOTO pacdera, paspadoTKy
CBCTOAMO/IHOTO  CBETHJILHUMKA, pEAM3alMi0  OCBETUTENBHOM YCTAaHOBKH B
nabopaTopud M NPOM3BOACTBEHHBIX  [OMEILEHHUSIX CoIep:KaHUs  Kyp,
OKOHOMHUYECKYIO OUEHKY. PacueTsl roaaTes 1s mo0bIX paBHOMEPHO OCBELIEHHBIX



[OMRLICHHUH, HEe TOJBKO C.-X. Ha3HaueHwus. J[Mccepralys B OCHOBHOM H3IOKeHA
XOpOWIMM  CTHJEM, $ICHO, JIOFMYHO, CHa0XeHa OTIHYHO 0(OpPMIEHHBIMU
uinocTpaursaMu. Ocodo cremyeT OTMETHTB X0poliee 0GpopMIeHHE TUCCePTALIHH.

4. O3Hakom/eHHe ¢ onyOJHKOBAHHBLIMH B _Ie4aTH paboTaMH IOKA3ajio, 4YTo

OCHOBHbBIC PE3YJIbTAThl JUCCEPTALUN OTPAKEHBI B HUX [TOJIHO.

5. Conepxanne asropedepara COOTBETCTBYET OCHOBHBIM — IOJIOKEHHUSIM
Aucceprauuu. ABTOpedepar CcOCTaBlIeH B COOTBETCTBHH C TpeOOBaHHUAMH,
ycTaHosieHHbIMU [lonoxennem BAK MunoOpuayku P®.

6. 3aknuenue

HAunccepraumonnas pabora l'ammsamosoit  Tarbsuel PaTMupoBHBI Ha Temy
«IToBbiienre >POEKTUBHOCTH U PABHOMEPHOCTH CBETOMOIHOIO OCBEIIEeHHs
Ce/IbCKOXO3SIMCTBEHHBIX OMENIEHHUIT Ha IPUMepe NTHYHUKA» YIOBJIETBOPSET BCeM
TPeOOBAHUAM K KaHAMJATCKUM JIMCCEPTAlMAM JIeHCTBYIOIIUM IOJNIOKEHHEM O
OpUCYKACHUU  y4ueHbIX  creneHed BAK P®, spisgerca 3akoH4YeHHOI,
CaMOCTOSITEJILHO BbIMOJIHECHHOH HAY4YHO-UCCJIeJOBATEIbCKOH paboToH,
ColepiKallled pellieHHe aKTyalbHOH 3alaud — MOBbIIEHHe 3(QPEeKTHBHOCTH U
PaBHOMEPHOCTH OCBECLICHHS HAIOJBHOIO COJEP)KAHHS KYp CBETOIHOIHBIMH
OCBCTUTEIBHBIMH (00JIyYaTENbHBIMM) YCTAHOBKAMM, HMEET BAaKHOE NPAKTHUECKO®
3HAYCHME A7 YIYUIICHUS KavecTBa C.-X. NPOAYKLMH [IPU MUHUMAJILHON 3aTpaTe
oNeKTposHepruk. CrenaHHble IO JMCCEPTALIMM  3aMEUaHHUS HE HE HMEIOT
NPUHOUIIMAIBHOIO  3HAYC€HHA W HE CHUKAIOT OOIIEro IOJOKHUTEIbHOIO
BIl€YaTICHHs 0 padoTe.

Y4uThIBas M3JI0XKEHHOE, cuuTaro, uto lamasmvosa Tarbsina ParmuposHa
3aCIYIKUBACT MPUCYIK/ICHHA €l YUEHOH CTeNeHH KaHMAaTa TEXHUYECKMX HAYK I10
cnemranbHoctd  05.20.02 —  2MeKTPOTEXHONOTHH W 1EKTPOOOOpYI0BaHUE B
CelIbCKOM XO35HCTRE.

OduuuanbHbI OTIITOHEHT
JOKTOP TEXHMUYCCKHX HAyK, QCQ/
npodeccop kapeapsr « InekTpocHabKeHHE U /
TeXxHu4yeckas guarfoctukay ®I'E0Y BO

«MapuicKuH rocy1apCcTBeHHbIN YHUBEPCUTET» OBuykoBa
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. Jlenuna, 1 : el
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