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SEKCJA 18. TECHNIKA.(TEXHUYECKUE HAYKM)
I10[]- CEKLIMA 3. Vindopmatuka, BBIYMCTUTENbHAS TEXHIKA U aBTOMATU3ALNS
Taminia M.B.
KaHIUAT TeXHNYECKUX HayK,
Taminina A.B.
JIyraHckmit HallMOHA/IbHBII aTPapHBIN YHUBEPCUTET

OOPMAMI3ALIA ITAPAMETPIB CTAHY POCJIMHU TA 3POIIYBAHOTO
MACHUBY JITHTBICTUYHVMMU 3SMIHHMM ITPY1 OITIEPATUBHOMY
INTAHYBAHHI PEKVIMIB KPAIVIMHHOTI'O 3POIIEHH A

Anomauis: IIposedena dopmanizayis nouamxosoi ingopmauii, wjo Heobxiona ons
BU3HAUEHHS ONMUMATLHUX CIPOKIB Ma HOPM NOTUBY CilbCbK020CNO0APCLKUX KYbMYP, NliHe-
BICMUMHUMU SMIHHUMU NP ONEPAMUBHOMY NIIAHYEAHHI PEXUMIE KPANTUHHOZ0 3POUEHHS.

KirouoBi cmoBa: miHrBicTiyHa sMiHHa / linguistic variable, HediTxka norika / fuzzy
logic, dpiromonitopunr / phytomonitoring, spourenss / irrigation.

Bcryn

Bcy4yacHNXyMOBaXCiTbCbKOTOCIOAPCHKOTOBUPOOHNUIITBA3aCTOCYBAaHHAPECYP-
co36epiralodnx TeXHOJIOTil TPV BIPOLIYBaHHI OBOYEBMX Ta IVIOLOBUX KY/IBTYp BIMArae
3 METOIO OTPMMAaHHsI CTabi/IbHO BUCOKMX BPOXKAiB BUKOPUCTAHHS CUCTEM KPAIUIMHHOTO
3poteHHst. [JOCBif BIpOBaI>KeHH S KPAIIVHHOTO 3POLI€HHsI JO3BOJISIE BUPOOHMKAM OTPU-
MyBaTI 3HAYHO Oi/IbLIl B MOPIBHAHHI 3 TPaAULINHIMU CIOCOOAMI MTONIMBY BpPOXKal Ipu
3HAYHII eKOHOMII BOM, elleKTpOoeHepril, 1o6puB Ta 6araTbox iHimx pecypcis. Taki mosu-
TUBHIi pe3y/bTaTy, HaBiTh 32 YMOB HEOIITYMAJIbHOTO ITPOBEIEHHA KPAIJIMHHOTO 3POIIEH-
H#, JO3BOJIVJIM Ha TIEBHUI YaC CI/TbCbKOTOCTIORAPCHKUM HifATIPUEMCTBAM BiTMOBUTHCD Bift
PO3paxyHKOBMX METO/IiB B3HAaU€HH: [TapaMeTpiB peXXMMiB MOMMBY. 3POLIEHH 38 TAKUX
YMOB 3[iliCHIOBaIOCs ab0 3a3[asierinb HaMi4eHMI CXeMaMI TI0/IUBY, a60 3a peKOMeHIa-
L[isIMI BUPOOHYKIB KpamnHHUX cucteM. He3aoBiNbHEHICTD 3aCTOCYBaHHS HEOOIPYHTO-
BaHIX PeXXMMiB KPAIUIMHHOTO 3pOLIE€HHsI 3HOBY 3BEPHY/IA CLIbCbKOTOCIIOAAPCHKUX BUPOO-
HVKiB 10 pO3paXyHKOBMX METONIB BU3HAYE€HHA ONTUMAJIbHUX CTPOKIB Ta HOPM IIO/INBY.
CyTTeBMM HeMIONIKOM IIpH IIbOMY BUABJ/IANIOCh BpaXyBaHH: JUIIe AeAKNX I'PYHTOBUX Ta
KIMaTUYHUX (PaKTOPIB, Bil AKMX 3ajIeXXaB IPOIleC ONIePAaTUBHOTO IVIAHYBAaHHA PEXXUMIB
KPaIIMHHOTO 3POLIeHHs. AJle TaKUII IPOLeC BUSIB/IAETHCS HabaraTo CKIagHImmM i 3ase-
JKUTB 5IK BiJl BE/IMKOI Ki/IbKOCTi IPYHTOBO-K/IiMaTaHolI iHpopMmaliil, Tak i Bif craHy camol
POCIMHIA.

CyuacHi cructemyt ¢iTOMOHITOPUHIY POCINMH JO3BOJLIIOTh JOCUTh TOYHO BU3HA-
YaTU HasgBHICTb BOJHOIO CTPECY POC/IMH i BillIOBiIHO IaTy HACTYIIHOIO IIONIMBY, aJI€ TaKi
CUCTeMM Ha JaHUIl 9ac He MTOBHICTIO aBTOMAaTU30BaHI i BMMAaraloTh HagBHICTDb eKCIepTa,
110 32 ITOKa3HMKAaMM CYKYIIHOCTI laBadiB IPOBOJUTD [iaTHOCTYBaHHA NONUBY. [Jo TOro
MOXX/TMBICTb IIPOBENEHHS AKICHOTO PiTOMOHITOPMHTY 0OMEXXYEThCSI BIICOKOIO LIiHOI0 HE06-
XigHOro 06/IafHaHH:. BUKOPUCTaHHS OVHUYHUX CEHCOPIB He JO3BOJISIE IPOBOAUTH JIO-
KaJIbHi NO/MBY i TOMY iX IIOKa3HUKY Ha IIeBHIl i/IAHI MaloTh Qi3N4YHY HEBU3HAYEHICTD,
1110 [IOB’s13aHAa 3 HETOYHICTIO BUMIiPIOBaHH Ta HEOOXITHICTIO BUKOPUCTAHHS yCepeTHEeHNX
BENINYVH.
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Aktualne naukowe problemy. Rozpatrzenie, decyzja, praktyka

Ha movaTtkoBoMy eTami MOJ€/TIOBaHHA ITapajenbHO CTajlii MOCTAHOBKM 3ajadi
001pa€eThCst pe3y/IbTyoua BUXifHA BeIMYNHA Y, Ky BIU3HAUYa€ MaTeMaTU4Ha MOJeTIb, Ta
OCHOBHI CYTT€BI paKTOpU — BXifHI BeTNYNHY X;,i =1, n,4epes sKi po3paxoByeThCs 3Ha-
4enHs Y. [Ipu ypoMy BUXigHa BeIMYMHA ) MOXKe OyTu: .

HellepepBHOIO, 110 3afaHa YMCIOBUM 3HAYEHHs, TOOTO Y E[y,y];

LUCKPeTHOW, Y BUIIsAAl KIaciB pillleHb BMXigHOI 3MiHHOI ), TO6TO
yeld,.d,,..d,

BxifHi 3MiHHI TaKOX MOXYTb 6y T [BOX TUIIIB:

« KinbKicHi 3MiHHI, X € [x , X }, i=ln
i i i
+ AKiCHi 3MiHHI: He MaIOTh CTaHJJAPTHMX LIKaJI /I BUMipIOBaHHs, a MOXYTb OLli-
HIOBAaTVCh Yepe3 BiJOMi MHOXXIHU BCiX MOXK/IMBUX 3HA4€Hb

x'e{vll, v, v?’}, i=ln
1 1 1 1

I oTpuMaHHs cTabi/IbHO BUCOKMX BPOXKaiB 32 YMOB KPAIUIMHHOTO 3POIIEHHs
BOK/IMBUM 3aBIAHHAM /IS CLIbCBKOTOCIIONAPChKIX MiANIPUEMCTB € BU3HAYEHHS ONTHU-
MaJIbHMX HayKOBO-OOIPYHTOBAHNUX IO/IMBHIX PEXMMIB. B 3a/1eXKHOCTI Bifi MOXIMBOCTEN
Ta MOTPeb CiIbCHKOrOCIONAPCHKUX BUPOOHIKIB BUXiTHA Be/IMYMHA MOXKe OyTHU 3afaHa
HellepepBHO i BU3HAYATIICh, HAIIPUKIIAJ], 3HAYeHHIM TI0/IMBHOI HOpMit, [0-130], m/ra, abo
IIpefiCTaB/IeHa y BUIJIAM] HACTYIIHUX KJ/IACiB pillleHb:

- He TOTpebye MOMUBY, AiaTHOCTHKA IIPOTATOM HACTYIIHOTO [IHS;
He TIOTpeOye MONUBY, AiarHOCTUKA IIPOTATOM [0061;
norpebye momBy HOpMo0 50-60 M*/ra;
norpebye nomusy Hopmolo 60-70 M*/ra;
norpebye nomusy Hopmolo 70-90 M*/ra;
, — Torpebye nomsy Hopmoio 110-130 m*/ra.

BekTop BXifHUX 3MiHHUX X =X, , X,, ..., X, ) CK/IafaeTbcs i3 dhisiomorivamx mapa-
MeTpiB MOKAa3HUKIB CTaHy POC/IMHIL: IPUPOILYBAaHH AlaMeTpy cTebia, IpUpOLyBaHHs
TiaMeTpy IIONY, TeMIlepaTypa JIMCTA, iIHTEHCUBHICTb PyXy COKY, 3Ha4eHH: SIKMX OTPUMY-
I0TbCS1 3 CEHCOPIiB; IPYHTOBUX: TUII, MEXaHIYHUIA CK/Iafl IPYHTY, IIi/IbHiCTh, BOIOTiCTh, T€M-
meparypa IPyHTY; K1iMatuaHuxX (akTopis: ¢isiomoriuno aktuBHa pagianis (PAP), rem-
Ieparypa IOBiTps1, BITHOCHA BOJIOTICTb MOBITPsi, 06’eM OmaziB Ta iHImNX: (pasa BereTaril,
crioci6 BUpOIIyBaHH, 4ac 706w, TOLIO.

Mertogis, 1110 f03BO/MMIN 6 B IOBHII Mipi BpaxyBaTy TaKMil BEJIMKIIL 00’ €M Kijlb-
KicHOI Ta sAKicHOI iHdopManii B yMOBaxX HEBM3HAYEHOCTI, cepef] K/IaCHYHUX ITiIX0iB MaTe-
MaTHYHOTO MOJeIOBAaHH He icHye. ToMy mist Takux cinabodopmai3oBaHMX 3aad Ipo-
TIOHY€EThCs BUKOPUCTaHHA METO/[iB HEYiTKOI IOTiKM, 3TiJHO AKMM BXi/IHi Ta BUXi/IHi 3MiHHi
06’eKTa MOZIETIOBAHHSI IIPENCTABAIOTHCS SIK TIHTBICTUYHI 3MiHHI, 3ajaHi Ha YHiBepcab-
HUX MHO)KI/IHaX|:

~

2

3

4

5

oo bbo

—| ._7= . 12 )
x,x |,i=Ln, ye[y, y], abo x_e{v_ LV, v_"z}, i=1n,
i i - 1 1 1 1

X €

1 2 1 i . . . .
ye{y s Vo sy qu , me V., V.q — OasnbHi OLIHKM, IO BiANOBIKAIOTH
1 1
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YMOBHO HaliMeHILOMY i Ha/i6iTbIIIOMY 3HAYEHHI0 BXiTHUX 3MiH; ¢ » ¢~ —4MCra, 110 03Ha-
4al0Th MaKCUMAa/IbHY KiIbKICTb TepPMIB (6a/IbHMX OL[{HOK) AJIs1 BXIZHMX Ta BUXIJHIX 3MiH-
Hux. [Ipy 1boMy JIIHTBICTUYHMII XapaKTep Ki/IbKiCHUX Ta AKICHUX 3MiHHMX BU3HAYA€ETHCS
IUIAXOM iX OLiHKM 3a [OIIOMOIOI0 MHOXVHM AKICHUX JIHIBICTUYHUX TepMiB (TepM-
MHOXUH) [2, ¢.56]:
- (QasaBererauii(BrcagKa-1{BiTiHH],I0YaTOKIVIOfOY TBOPEHHS- I/IOLOHOLIEHHS,
mospiBaHHs-36ip), [0; 1], y.0.;
- croci6 BupougyBaHHs (poscaguuit, 6esposcaguuii), [0; 1], y.0.;
- 4ac fobu (paHoK, JeHb, HagBeuip, Bedip, Hiv), [0; 24], rox;
o ¢isiomoriynnii piBeHb BOJHOIO CTpeCy pOCINHU
+ NPUPOLIYBaHHA AiaMeTpy cTeb/a (HeraTuBHe, HeBe/IMKe HeTraTUBHE, BiICY THE,
HeBe/IMKe O3UTUBHE, IO3UTUBHE), [0; 5], MM
+ IpUpPOIIYBaHHA JiaMeTpy IUIORY (HeraTuBHe, HeBe/lMKe HeraTMBHe, BiICYTHE,
HeBe/IMKe IO3UTUBHE, O3UTUBHE), [0; 10], MM;
+ TeMIIepaTypa IucTa (HU3bKa, HIDKYe 3a CepeHIO, CepefiHA, BUIIE 3a CePefiHIO,
BICOKa), [0; 50],°C;
+ IHTeHCUBHICTDb PyXy COKY, (HM3bKa, HIDKYE 3a Cepe[HIO, CepelHs, BUIIIe 3a ce-
penHIo, Bucoka), [0; 12], mi/rox
+ IPYHTOBMII piBeHb BO/IOr03abesnedeHoCTi
« THII IPYHTY (ZepHOBO-IIiI30/IMUCTHIA, CBiT/IO-Cipa /micoBa, cipa jicoBa, TeMHO-
cipajicoBa, YOpHO3€eM OIi/I30/IeHNI, YOPHO3€eM ITiBJIeHHMIT, JOPHO3EeM 3BMYall-
HUIL, YOPHO3eM HOTY>KHMIL, KallITaHoBi), [0; 1], y.0.;
+ MeXaHiYHUI CKMaj IPyHTY (TilmaHi, cymimani, cepefHi CyrImHKY, BaXKi Cy-
IJIMHKY, I7INHK), [0; 1], y.0.;
« IITBbHICTB I'PYHTY (HM3bKA, HIDKYE 3a CEPEIHIO, CepelH, BULIE 3a CePeJHIO, BY-
coka), [1.1; 1.7], kr/m3;
+ BOJIOTiCTb IPYHTY (HM3bKa, HIDKYe 32 KpUTUYHY, KPUTUYHA, BUIIIE 34 KPUTUYHY,
BICOKa), [0; 100],%HB;
+ TeMIlepaTypaTPYHTY, (HM3bKa, HIDKUe 33 CepeHIO, CEpPeIHs, BUIIe 3a CEPEMHIO,
BICOKa), [0; 50], °C
+ KITIMaTUYHUI PiBEHb CIPUATIMNBOCTI3pOCTaHHSA CiNTbCbKOTOCIONAPCHKUXKY/IBTY P
- disionoriuno akruBHa papianis (PAP) (ausbke, cepenHe, Bucoke), [0; 2500]
UMOTIB-M ™ -C' ;
+ TeMIIepaTypaIIoBiTpA (HM3bKa, HIDKUE 3a CepeJHIO, CepeflHs, BUIIE 3a CEPENHIO,
BICOKa), [0; 50],°C;
- BiZHOCHa BOJIOTiCTb MOBITpst (HU3bKa, CepenHs, BUcoKa), [0; 100],% ;
- 06’eM omaziB (Hemae, He3HAYHI, JOCTATHI, psicHi), [0; 100], Mm;
« IIBUAKICTD BiTpPY (HM3bKa, cCepemHs, BUCOKa), [0; 15], m/c.
VYkpyIHeHi nmapameTpu cTaHy: Bi3io/IoriuHmii piBeHb BOFHOTO CTPECY POCTIMHIA, IPYH-
TOBMII piBeHDb BOIOro3abe3neveHOCT], KTIMaTUIHIII pPiBeHb CIPUSTIMBOCTI 3POCTAHHS Ci/lb-
CBKOTOCITOJAPCHKIX KY/IBTYP TaKOX, K i 9aCTMHHI ITapaMeTpy MalOTh JIIHTBICTMYHY OL[iHKY.
«®DizionoriyHnit piBeHb BOZHOTO CTPeCy POCIMHI» = {HASIBHICTb CTPECY, O3HAKa
BOJHOTO AUMILNTY, TO3UTUBHA TEHEHLIIisl, HOPMaTbHUI PO3BUTOK}.
«IpyHTOBMII piBeHb BONIOro3abesnedeHOCTi» = {HIDKYe 3a KPUTUYHMIL, KPUTUY-
HUIL, BUIIE 32 KPUTUYHUI, BUCOKMIT}.
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Aktualne naukowe problemy. Rozpatrzenie, decyzja, praktyka

«KniMaTuaHM piBeHb CIPUATINBOCTI 3POCTAHHA CITbCbKOTOCIIOAPChKUX KY/Ib-
Typ» = {HeCIPUAT/IUBUIL, TOMIPHUIL, CIPUSTINBUIL}.

JIiHrBicTMYHMI XapaKTep YaCTMHHUX Ta YKPYIHEHMX IIapaMeTPiB CTaHy 3pOLIy-
BAHOTO MACHUBY B CHCTE€MaX KPAIUIMHHOTO 3POLIEHHs BUSHAYAETHCs (PYHKIIAMY Ha/IeX-
HOCTeI1 [0 iX JIIHTBiICTUYHMX TE€PMiB

BucHoBKM

OTKe, Ha IIOYATKOBOMY eTali ToOy[OoBM MaTeMaTUIHOI MOfe/T «BXORM-BUXim»
IIpY OIIEPATUBHOMY YIIPABJIiHHI B CCTeMaX KPaIl/IMHHOTO 3POIIE€HHS Ci/IbCbKOTOCIIOfap-
CbKMX KY/IBTYp PO3INIAHYTa MOXX/IMBICTh BU3HAY€HHA BUXiJHOI BEIMYMHM — CTPOKIB Ta
HOPM IIOJIMBY AIK Y BUITIAJIi HEIIEPEPBHOTO 3HAY€HHA i3 3a/JaHOT0 iHTepBay [/id 3aJa4 aB-
TOMAaTUYHOIO YIIPABIiHHA CUCTEMaMU KPAIUIMHHOTO 3POLIEHHA TaK iy BUITIALI AUCKPET-
HOI MHOXKMHI MOX/IMBYX K/IaCiB pillleHb Y 3a7jadax AiarHOCTUKI. 3allpOIIOHOBaHi OCHOBHI
Hail61/1b11 BaroMi BXifHi 3MiHHI, 11[0 BUSHAYAIOTh BUOIP ONTUMATbHIX PEXXMMIB KPATUINH-
HOTO 3pOLLIEHHS, Ta IPeICTAB/IeH] SIK IIHTBICTUYHi 3MiHHI 3 MHOXXIHAMU SIKICHUX OL[IHOK —
TepMiB 3aJJaHNX Ha BiIIOBifHUX yHiBepCaTbHIX MHOKMHAX. TaKM 4MHOM, IIPOBEIeHMII
IHepIINii eTall MoOY[OBU MOJe «IIapaMeTPy PEKUMIB KPAIUIMHHOTO 3POIIEHHS —TI0Kas-
HIUKJ CTaHYy POCIIMHU Ta 3POIIYBAHOTO MacUBY».
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ITIO/]- CEKIJMA 3. Indopmaruka, BBIYUCTINTEIbHAS TEXHIKA M aBTOMATU3ALISL.

Banosa B.P.

KaHIMJAT TeXHMYeCKNUX HayK, CTapIINii IIpeIofiaBaTelb

Ka3aHCKOro rocynapcTBeHHOIO 9HEPTeTUYECKOr0 YHUBEPCUTETA

CapgpikoB M.D.

KaHAUAaT QU3MKO-MaTeMaTUIeCKIX HayK, JOLIEHT, 3aBeAyOLuil Kadenpoit
Ka3aHCKOro rocynapcTBeHHOTO 9HEPTeTUYECKOr0 YHUBEPCUTETA

CIICTEMA YITPABJIEHIA UICKYCCTBEHHBIM OCBEIIEHVEM HA OCHOBE
HENPOCETEBBIX TEXHOJ/IOTUN

Annomauus

B pabome npednazaemcs paspabomka UHHOBAUUOHHOLU CUCHEMbL YNpaeneHus
oceewjeruem, Komopas 0ydem QyHKYUOHUPOBAML COLNACHO HelPOCermesomy anzopummy.
Paboma maxoii cucmemvt 6yOem oCyu,eCmensimoCs 3d cHem 6CHPOEHH020 8 KaxcOblll cee-
MUNLHUK MAMPULHO20 0amHuuKad, MUKPOKOHMPOnnepa u 6ecnposooH020 KOMMYHUKAUUOH-
Ho20 M0Oy7s. InasHoti 3a0a4eti maxoil cucmembl A6SEMCS CO30aHUe KOMPOPMHOLL céemo-
801 Cpedvl 07157 3peHUsT U IHepeocOepedceHue.

KnroueBbie cnoBa / keywords: HeitpocereBoit amropmt™m / neural network
algorithm; ymuoe ocBewjenne / intelligent lighting; sneproc6epexenne / energy saving;
cucTeMa ympasieHus / control system; MaTpudHbIl faTunK / matrix sensor; lighting; 6e-
cripoBopHOI MHTEpdeiic / wireless interface.

B HacToAlLlee BpEMAVMEETCA OTPOMHOE KOJIMYIECTBO pery}H/IpyeMbIX OCBETUTEC/Ib-
HBIX IIPUOOPOB U LETIBII PsIf CUCTEM YIIPABIEHMsI OCBELIeHIeM, KOTOPbIe CIeLaTbHO
CO3[0aHbI 014 3aaa4 praBHeHI/IH I/ICKYCCTBQHHbIM OCBEILIEHNEM I KOHTPOJ/IEM HOCTYHTIC-
HIIS €CTECTBEHHOT'O CBETA C I1€/IbI0 CO3/IaHust KOM(OPTHON [/1s1 3pEeHMsI CBETOBOI CPE/IbI 1
9HEProcOepeXeHsl.

Pery)H/[pyeMbIe OCBETUTE/IbHBbIC HPI/I6OPI)I MOI'yT 6bITI) HETIOCPENCTBEHHO praB-
JTARIINMU TH/I6O BCIIOMOTAaTe/IbHBIMU OATYVMKaAMU UJIN HPI/I60paMI/I,HOTIy‘{aH I/IH(i)OpMaU;I/HO
OT KOTOPBIX CpabaThIBAIOT MepBble (O/IOK yIIpaB/IeHNs OCBELeHVeM, KOHTPOIIEPHI, AaT-
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VKV OCBeIlleH 1/ IPUCY TCTBYA/ [BVDKEHNA, [MCTAaHIIVIOHHO yIIpaB/iAeMble BBIKTIOYaTeI,
panuoypassieMble BbIKIodatenu, GSM-ypasiisieMble BHIK/IIOYATENN, POTOIIEMEHTDI,
TalIMepsl 1 pesie BpeMeHu 1 fap.) [1, c. 252].

B cBOI0 Ouepenb Ha OCHOBE PETYINPYEMBIX OCBETUTE/IbHBIX IPUOOPOB CO3AAHBI I
[IPUMEHSIOTCS paspaboTaHHble CUCTeMBbI YIIpaBIeHns ocBelleHreM. OHM MOTYT ObITh:

- CUCTeMa YIIpaB/IeHNA OCBellleH)eM Ha OCHOBE JICIIO/Ib30BaHM I JaTYNKOB OCBe-
LIEHHOCTY U IPUCYTCTBILS;

— JIOKaJIbHbIE CUCTEMBbI OCBEIIIeHNsT, KOTOPBIEe He MMEIOT PYHKLINU MHTEIPUPOBa-
HUA B CUICTEMY YIIpaB/IeHNsA OpraHM3allyet;

— CHCTeMa YIIPaB/IeHNsI, KOTOPast jaeT BO3MOXXHOCTD [OTy4YaTh MH(GOPMALUIO OT
TATYMKOB IBVDKEHM M OCBELIEHHOCTH B aBTOMAaTUYECKOM PeXIIMe.

[TaBHBIM HEJOCTAaTKOM II€PBBIX [JBYX CUCTEM SIB/SIETCS TO, YTO OHUM PabOTAIOT
B opMe IOIOTHEHNIT K TPASULINIOHHOMY OCBEII[eHNUIO, @ MIMEHHO, OHV KOHTPOIUPYIOT I
YCTaHAB/IMBAIOT OCBEIEHHOCTD B (PUKCHPOBAHHBIX 3a/JaHHBIX TOYKAX PACIIONIOXKEH NS 1aT-
YMKOB, YTO OfHO3HAYHO [AET MaJIblil BBIUTPHIII B 9(pPeKTUBHOCTIHL.

IMocrenHue ABISAIOTCS GOJIee COBEPLIEHHBIMI, OHY Y>Ke He TOJIbKO PearupyroT Ha
BHEIITHME COOBITISE, HO U XapaKTePU3YIOTC HEKOTOPOI «OCBEOMIEHHOCTBIO» O IIO/Ib30-
BaTeJle, yC/IOBIUSX OCBEILeHHOCTH I TUIIE CBETIIbHIIKA [2, €. 44]. VIx paboTa ocHOBaHa Ha
obMeHe JaHHBIX OCBETUTE/IbHOI CUCTEMbI 1 yIIpaBstoumu 6okamu. O6MeH TaHHBIMM
IIPOM3BOAUTCS COIIACHO BEIOpaHHOMY IIPOTOKONY. Ha cerofHs NI leHb MOXKHO yKa3aTh
c/lefyiole — aHa/IoroBOe yIIpaBJIeHNe, yIIpaBieHue 1o snekTpoceT, DMX-512A, RDM,
DALI KNX [3, c.35].

AHanm3 CylIecTBYIOIIMX CUCTeM YIIPaBJIeHUs OCBEleH/eM ITI0OKa3bIBaeT, YTO ca-
MBIM Cepbe3HbIM MIPEIATCTBUEM [iIsI TepeX0fja Ha aBTOMAaTH4ecKoe 9HeproadexkTusHoe
yIpaBJleHle OCBelIeHMEeM SB/IAeTCA BbICOKAsA CTOMMOCTD M CTIOKHOCTD IPOLe Y PbI CBA3M,
13-32 HECOBMECTUMOCTH C CETEBBIM 060pynoBaHueM [4, c. 78].

ITosToMy sB/IsIETCsI AKTyaIbHBIM CO3/aHue 3¢ (HeKTUBHOI CUCTEMBI YIIPABIeHNs
OCBellleHNeM C HauMeHblIIell cTOMMOCTbI0. Takas crucrema O6yneT QyHKIMOHMPOBATD 110
MIPUHINITY HEIPOCETEBOTO ATOPUTMa, CO BCTPOEHHBIMU B CBETUM/IbHUKIU MHTENIEKTY-
a/IbHBIMY 6JIOKaMM MUTAHUsA ¢ 6eCIIPOBOZHBIMY KOMMYHUKAL[MOHHBIMY MORY/IsiMu. OHa
OymeT MHTETpUpPOBATh B CeOs LeIIBII PSIfl TEXHOIOTUIL, KOTOpbIe 6YAYT BK/IIOYATh B Cebs
CTIO>KHBIE CPefCTBA A/Is1 BBOZIA B 9KCIUTYATALNIO ¥ KOH(GUTYPUPOBAHMS OLIEHKN IIapaMe-
TPOB OKPYKAIOIL[ell Cpefbl, QYHKIMOHMPOBAHNS B CETAX Iepefadn JaHHbBIX U CAMOCTOSI-
Te/IbHOTO IPUHATHUA PeLIeHN .

['1aBHBIM ITPEMMYIIeCTBOM TaKO¥ CHCTEMBI Ilepel TPaAMIMIOHHbIMMI aITOPUTMa-
MU SIBJISIETCSI BOSMOXKHOCTb 00yueHnms1. TexHn4eckn 06ydeHne 3aK/II09aeTCsl B HaXOXKe-
HI K03 PUIMEHTOB CBsI3ell MeX/y HellpoHaMI (B HallleM C/Iy4ae CBeTM/IbHUKAMMU). DTO
3HAYUT, YTO, B C/Tydae YCIIEIIHOTO 00y IeHMsI, CETh CMOXKeT BepPHYTh BEPHBIIL pe3y/IbTaT Ha
OCHOBAaHNU JaHHbBIX, KOTOpPblE OTCYTCTBOBA/IM B 00ydJaroIell BbIOOPKe.

ITocTaBneHHas 3a/iaya pelraeTcs ¢ IOMOIIbIO IIPeIaraeMoro yCTPOICTBA CHUCTe-
MBI YIIpaB/IeHN: OCBellleHNeM. ATIIIapaTHas 4acTb CUCTeMBbI YIIpaB/IeHN!A OCBellleHeM Ha
OCHOBe HelIpOCeTeBOro aIrOPUTMa BKIIIOYaeT C/lefyiolye GyHKIMOHATbHbIE 3/1eMEHTHI:
CBeTWIBbHMK (C HOTYyIPOBOAHUKOBBIMY MCTOYHUKAMY CBETa), BCTPOCHHBIN B HETO MH-
TeJIEKTya/IbHbII O/I0K YIIPAB/IeHMsI, KOTOPBI COTEPKUT MUKPOKOHTPOJIIEP, MATPUIHBII
HaTuuK ¥ 6ecIpoBOFHOI UHTEPPEIIC, MIOHUCTOP.
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BY 1
ITapametp 1 BY 2
EY 3 Br16op BLI]’I:)JIHeHPIe
HucC nerncTBus

IMapamerp 2

Puc. 1. CTpyKTypHas cxema CUCTeMbI yNpaBfeHUs OCBELLEHMEM HA OCHOBE HEMPOCETEBOIO
anroputma: BY1..n — 6nok ynpaeneHus ceetusibHuka, IC — nCTo4HUK cBeTa.

MaTpuyHBbII JaT4VK BBIIIO/THEH B BUIe MHOTOMEPHOTO U3MEePUTENbHOTO 97IEMEHTa,
KOTOPBIIT MHTETPUPYeET B cebe PYHKUNY TaTIMKOB OCBEIEHHOCTH, IPUCY TCTBUSI I IBIDKe-
HI5T,0H COeMHEH COeCIIpOBONHBIM MHTeP(HelICOM I MIKPOKOHTPOJIIEPOM CHEVPOIIPOTpaM-
MoiL. K ToMy ke 4acTb CBETH/IBHUKOB CHa6XeHbI KOHIEHCATOPAMIL ITOBBIIIEHHON eMKOCTH
(MOHMCTOPBI) /IS YBEIMYIEHMS CPOKA CIY>KOBI IaMIL B 0011eM c/rydae MpefcTaBUTh CXeMy
PpaboThl MHHOBALIMOHHOI CHCTEMBI YIIPAB/IEHIST MOXKHO C/IeRyioummm obpasom (puc. 1).

Cnicok muTepaTypbl

1. ViBanosa B.P. VIHTerpupoBaHme 3/71eMEHTOB CHCTEMbI YIIPABJIEHUsI OCBEIIEHMEM —
IIaBHBI KpuTepuii sHeproaddextusHocTy / B.P. VBanosa, A.P.Tanues // Marepua-
bl foKManoB IX exxerogHoit Mex/[yHapOIHOI HayYHO-TeXHUIECKO KOH(epeHIM
CTYIEHTOB, ACIIMPAHTOB 1 MOJIOIBIX YYeHbIX «9Heprusa-2014».Visanoso: UTDY,2014.

2. Byb6expu M. IIpoekTupoBaHe eCTECTBEHHOIO OCBELeHIsI C y4éToM HoBeneHus Je-
noseka / M. By6ekpu, H. Baub // CBetoTexHuka, Ne 1. C. 44 - 50, 2009.

3. Babanosa I0.B. ITorenuman sHeprocOepesxeHMs: MpU UCIOIb30BAHUM CUCTEMbI
ynpasjeHusi BHyTpeHHUM ocBeljeHneM / F0.b. BabaHoBa, B.A. JIyHues // CBeToTex-
Huka, Ne 5. C. 35 - 40, 2011.

4. XnymenpkoB B. Cucrema ynpasiieHMs OCBelLlleHeM — jiea/IbHasA 1M ONTUMaIbHadA /
B. Xnynenbkos // IlonmynpoBogHMKOBasI CBeTOTEXHMKa, Ne 5, 2010, c. 78-81.
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IIO[- CEKILIMA 3. indopmaTuKa, BIYMCIUTENIbHAS TEXHMUKA Y aBTOMATU3aLIMsI.
JMuncekux O.C.
HTYY «KuiBcbKnil HOMTeXHIYHNIT IHCTUTYT»

BEB-OPIEHTOBAHE CEPEJTOBUIIIE /I TVICTAHIIITHOTO HABYAHHSA

3aBX/AY OFHMM 3 HalBX/IUBILINX 3aBAAHD ITIOAMHYU OYy/I0 HaBYaHH, Hepenada
HabyTVX 3HAHD 3 IOKO/IIHHsI B IOKO/TIHH;L. SHAHH;I ITepefaBa/iCh Bifl TIOAVHY [0 JIIOfVHIL,
LIJISIXOM CIIIKYBaHHs 60 3a gornomMoroio miteparypu. [Ifo6 oTpuMaTy SHaHHS, TIOAY IPU-
xogunn o 6i6i0TeK, IPUI3ANIN 3 CeNNnI Y MiCbKi YHiBEpCUTETH.

3 po3BUTKOM IHTepHeTy IpolieC OTPMMaHHA 3HAaHb 3HAYHO CIIPOCTUBCA —
3’ABVINCH OHJIANIH-EeHI[UKIIONE/il, KepiBHUI[TBA, Be/INYE3HY KI/IbKICTh KHUT ITePeBe/In
B €JIEKTPOHHMUI BUIJIAN Ta BUK/IAIN Y BIIbHUI HOCTYIL I, AK1Io pawinre, o6 micra-
THU IKYCb TOBIOKOBY iHopMariito, moTpi6bHO 6y10 TN B 6i6Ii0TeKy Ta IIyKaT Tam
1i JaHi - B HAaIll 9ac iX MO>KHA IIPOCTO 3HANTHU B IHTepHeTi, 3aTpaTUBIIN Ha Ij€ 3HAYHO
MEHIIIE Yacy.

3apas poOUTHCsI HACTYIIHNI KPOK — HabMpae MOMY/LIPHICTD CCTeMa AMCTAHIiN-
HOT'O HaBYaHH:A. YHIBepCUTETH Ta BUK/IaZadi 3 yCbOro CBITY My6/IiKyI0Th HaBYa/IbHI Kypcn
7eK11il B IHTepHeTi. A CTYAEeHT MOJKe, He BUXOJAYN 3 OMY, OHHOYACHO BMBYATH PUMCbKe
IIPaBO, MaTeMaTUYHMIT aHa/1i3 Ta KOPEIICbKY MOBY — IIPMYOMY Y OyZib-AAKOMY YHiBepCUTETi,
SIKUIL TIOMY IO BIIOROON.

B pamKax faHOro IpoeKTy Oyria ocTaB/IeHa 3afiada po3poouTy Be6-opieHToBaHe
cepefoBMUILE [/ TYCTAHLIITHOTO HaBYaHHS.

Be6-opieHTOBaHE CepemoBUILE SIB/ISIE COOOO CAIT, IKMI MICTUTD CTATUYHI TA AN~
HaMiuHi CTOpiHKM, sIKi 3a6€3I1e4yI0Th MOXX/IMBICTh CTBOPEHHsI Ta pearyBaHHs HaBYa/Ib-
HUX KyPCiB Ta JIeK1iil, JO3BO/IAI0Th KOPUCTYBAa4yaM JaBaTy BillTIOBifi Ha MU TaHHA [I0 IeK1il,
a BJIACHMKY KyPCY — OIIiHIOBAaT! Ta KOMEHTYBAaTU AaHi BifinoBifi. Takox peanisoBaHa MOX-
JIMBICTD IIEPErALYy KOPUCTyBadeM BIACHOI CTaTUCTUKMY, AKI KypCH BiH BUKJ/IaB, Ta Ha fAKi
[IUTAHH BIANOBIB, i sK I1i BifnoBifi 6y orjiHeHi.

IndopmaniitHa 6e3nekaBe6-3aCTOCYHKY 3a0€3eUYEThCs3a PAXYHOK PO3IIOALTY
mpas foctyny. focThOBuUII ZOCTYH IepefOavace nille YNTAHHSA [O3BOIEHOI iHopMaii,
penaryBaTu Kypcu Ta JIeKIIil Mo>Ke JIiIIle iX BIAaCHMUK 4 agMiHicTpaTop pecypcy. Takox
KOPHMCTyBaui MaloTh JOCTYII JIUIIe IO CBOIX BiATIOBifiell Ha MUTAaHHA HO JEKIil.

Iepapxiuna cTpyKkTypa Beb-caiTy 306paxkeHa Ha puc.l.

ITepernik cTopiHOK Be6-caiTy:

Default
CraproBa cTaTu4Ha CTOpiHKa. MicTuTb 3aranpHy iHpopMaIiio mpo pecypc.

Courses
Be6-cTopiHKa 3i CIIMCKOM HasABHMX HaBYa/IbHMUX KYPCiB Ta IIOCHIAHHAMMU Ha HUX.

Profile
Cropinka npodito KopucTyBaya, e BiH MOXe IIePer/IAHYTU CTaTUCTUKY, sIKi KypcH BiH
BUKJIAB, Ta fKi OLIIHKY 3a BiAIIOBifli HAa NUTAaHHA OTPUMAB.

CreateCourse
CropiHka CTBOpeHHsI Kypcy. MicTUTb iHCTpyMeHTapilt pefaryBaHHs 3arajbHoi iHpopma-
1iil IPO KYPC, 3aBaHTAXKEHH: 300pa)keHHs Ta iH.
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PucyHok 1. «lepapxiyHa CTpyKTypa Be6-canty»

About
CraTuyHa CTOpiHKa 3 HOBIAKOBOIO iH(OpMalieo Ipo pecypc.

Coursepage
CropiHKa Kypcy, 3i CIUCKOM JIeKLiil Ta IHCTPYMEHTAapieM A/ pefaryBaHHs, 110 JOCTYII-
HUI TiTbKM BJIACHUKY KYpPCY.

CreateUnit
CropiHKa, 1110 C/TyTYE I/ CTBOPEHH HOBOI JIeKIIil 41 pefjaryBaHH: iCHYI04OI.

Unitpage
Cropinka yrekuii 3 ii TeKCTOM Ta IepexofAoM A0 CeKIlii KOHTPO/IbHIX 3alIUTaHb.

QA
Questions and Answers — muTaHHs Ta Bignosiai go mexuii. Ha 11iit Be6-cTOpiHIi KOpUCTY-
Bay MO>XKe ITePEeIAHYTU IUTAaHHA 10 JIEKIil Ta 3aIIpOIIOHYBaTH CBOIO BifIlIOBifb. B cBOIO
4epry, BTaCHMUK KYpCy (BUK/Iafiad) MO>Ke IIeper/IIHY TU BCe HaflaHi KOpUCTyBaYaMu Bifillo-
Bifii, CKOperyBaTI 4 IIPOKOMEHTYBATH, SIKIIO Ije He0OXifHO, Ta BUCTAaBUTH OLiHKY.

DyHKIIOHA/IbHICTh IPOrPaMHOTO IPOAYKTY TOBHICTIO i TPUMY€EThCsI Opaysepa-
mu Internet Explorer, Mozilla Firefox ta Google Chrome. ®yuxiionansHicTs B 6paysepi
Opera migTpUMy€ETHCA YaCTKOBO.

IanuitBe6-caitrt6yB pospobierniisagonomoron texuonoriitASPNETWebForms
ta AJAX. [l B3aemogii 3 6a3010 faHMX BUKOPUCTOBYBaaach TexHomoris LINQ to SQL.

BucHosku

B paMkax aHOTO IIPOEKTY 6y/10 po3pobieHo Be6-0pieHTOBaHe CepefOBMILIE [iIs
OVCTAHI[ITHOTO HaBYAHHS.
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Po3pobreHnit mporpaMHuil IpOFYyKT:

- Jlo3BOMAE CTBOPIOBATH Ta NE€PErNALATA HaBYajIbHi KypCcu.

- Jlo3BOJIsI€ BiAIIOBigaTV Ha 3alIMTAHHA [0 JIEKIIil Ta OL[IHIOBATM 11i BIIIOBii, 3a-
Oesmedye B3aEMOJII0 CTY/EHTA Ta BUK/IAfada.

- Jlo3BOJIAE TIEperIAfaTA CTATUCTUKY OTPMMAHMX OLIIHOK Ta BUKJ/IaZIeHNX KyPCiB.

Jliteparypa
MSDN - the Microsoft Developer Network [EnexTponnnit pecypc]. —http://msdn.
microsoft.com/ru-RU
Iapc, P. OcuoBbt ASPNET AJAX [Tekcr] / P. [Tapc, JI. Mopouu, k. Tpn6. — M. :
Cumson-ITnioc, 2004. — 314 c.

. Sprep,P.MySQL 1 mSQL. ba3bl gaHHBIX /s HeOOMBIINX IPeRIpusTuii u VIHTepHeTa

[Texct] / P. dprep, Ix. Pus, T. Kunr. — CII6. : Cumson-ITnoc, 2000. — 560 c.
®pumen, A. ASPNET 4.5 ¢ mpumepamu xa C# 5.0 /15t mpodeccoHaos, 5-¢ n3faHme
[Texcr] / A, ®Dpumen. — Mocksa : «Bunbsimc», 2014. — 1120 c.

LINQ - s3bIK MHTerpuMpOBaHHBIX 3ampocoB [Emnexkrponnuit pecypc]. — http://
professorweb.ru/my/LINQ/
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IIOM- CEKIIMA 4. VIHHOBallMOHHbIE TEXHOIOI M.

Ipumenko A.H.

KaHIMOAT TeXHNYeCKNX HayK, JOLIeHT
HanyoHa/pHBI YHUBEPCUTET MUILEBBIX TEXHOTOTUI
ITomguxk A.B.

CTYZeHT

HanyoHa/pHBII YHUBEPCUTET MUILEBBIX TEXHOTOTUI

OCOBEHHOCTM TEXHO/IOTUU XJTEBOBY/IOYHBIX U3TETNI
IUIA BOMbHBIX TEITMAKUEN

VXyHLeHye SKOTOTMYECKON CUTyalMM B MUpe, BBICOKMI TEMII >KM3HU JIIO-
Teif, CTpeccoBble CUTYal[uN, Hepal[OHa/IbHOe IMTaHNe IPUBE/IN K PacIIpOCTPaHeHNIO
pasnnIHbIX 3a60/IeBaHMIL, CBA3aHHBIX C HAPYIIIeHNeM 0OMeHa Bell[eCTB, BOSHIUKHOBEHN -
eM a/I/Iepriy Ha UIIeBble IPOAYKThL, KOTOpasA IPOABIIAETCA B pa3[pa>keHUU CIU3UCTON
060/I0YKY KUIIEYHNKA 11 HapylIeHun ee GyHKUUIl. ITO BIedeT 3a coOOI HapylleHue
PasBUTHUA CUCTEM OpraHU3Ma, 0COOEHHO y feTell, CHIDKeH1e paborocmocobHocTu. B
[IOC/Ief{HYE TOMBL B MIpe HAab/II0MaeTCs yBenueHne KOMuIeCcTBa OOIbHBIX LieTnaKmell.
KonudectBo 60/1bHBIX B MUpe COCTaB/IsieT OKOIO 1%. [IpnunHOI BOSHUKHOBEHMUS aJl-
JIePTUYeCKIX PeaKIii M pacCTPONCTB PYHKIMI KUIIEYHNKA IIPY L{e/THAKUY SABIIAETCS
6€/I0K 3/7TaKOBBIX KY/IBTYP — [IIOTEH, KOTOPBII COTEPXKNUTCS B MIIEHNIIE, PXKU, STIMEHE,
OBCe I IIOCTYIaeT B OPraHU3M C IPOAyKTaMu nuraHus [1, 39].

CobroeHne MpaBUIbHOTO PeXXMMa MUTAHNS, C MICKTIOUeHNEM U3 PAL[MOHA [I0-
TEHCOfEePXKALIUX IIPORYKTOB, 0OecrednBaeT HOPMaTN3aLNIO BCeX PYHKINIT KUIITETHUKA.

OpnuH U3 OCHOBHBIX IIPOAYKTOB IIMTaHMs Y€I0BeKa BO MHOTUX CTpaHax — xye0.
Han6ompimmm cripocoM cpeny HaceneHmst, 0COOEHHO IKHBIX PETMOHOB, IIO/Ib3YeTCst X1e6
U3 [IIeHNYHOI MYKIL. BO/bHBble Lie/iaKmelt He MOIy T yIIOTPe6/LATh B IINIIY TPafULIMIOHHBIE
copta xyme6a u3 mieHuns! u pxu [1, ¢. 40]. C yenbio obecnedeHns OMHOLEHHOTO PaL-
OHa IUTaHVsI GO/IbHBIX IeTMaKIell yIeHbIMM Pa3pabOTaHbl PEL[eN Ty PBI CIEIa/IbHBIX J11-
eTMYeCKUX IPONYKTOB, KOTOPBIe He COTeprKaT a/UIepreHoB (B JaHHOM CiIydae ITIIOTeHa) I
6/IM3K1 [T0 CBOMM OPTaHOIEITUYECKIM II0KA3aTe/sIM K TPAAUIIIOHHBIM IPOJYKTaM [2, C.
23;3,¢.31;4; 5,c. 141].

Ba>kHBIM (PaKTOPOMBIIPOM3BOACTBEOE3ITIOTEHOBBIXIIPOLYKTOBSIB/LIETCIKOHTPO/Ib
comep>KaHVsA III0TeHa B ChIpbe ¥ TOTOBBIX M3ae/AX. COITIACHO CTaHAAPTY K IPOTYKTaM C HU3-
KM COlep>KaHIeM [/II0TeHA MOTY T OBITh OTHECEHBI TO/IKO Te, KOTIMYECTBO I/II0TEHA B KOTOPBIX
He npesbiitaeT 200 Mr/ 1 Kr cyxux BeltiecTB. K 6e30/IH0TeHOBBIM IPOJYKTaM OTHOCAT JIMIIb Te,
B COCTaBe KOTOPBIX COIepXKIUTCs He Goree 20 Mr I/TIoTeHa/ 1 KT cyxux BettecTs [6].VI3BecTHBIE
[IPOU3BOAUTEMOE3IIIOTeHOBOIIPOAYKIMU TIATEIBHOKOHT PO/IUPYIOTCHIPbEUCIIONb3yeMOe
B IIPOM3BOJICTBE, 00513aTE/IbHO OTAE/IAIO IPOV3BOLCTBEHHBIE TOMEIEHNS OT APYTUX 1I€XO0B.

VHUKa/IbHOCTb TEXHOIOIMY Oe3III0TEHOBBIX U3[eNNIl COCTOUT B MHOTOKOMIIO-
HEHTHOCTY PELIeNITY PHOT'O COCTaBa I CJIOXHOCTY B3aMOJIEIICTBIA MKy COCTaB/IAIOII U -
mu. B perjentypy rakux usgennit Bxonut 50 90 % kpaxmasa (KyKy py3HbIit, KApTO(eTbHBII,
TAIJOKOBBII), MyKa KPYILIHBIX KyIbTyp (prcoBasd, rpedHeBas, KYKypysHas) [2, c. 23; 4].
JJOTIOTHNTENIbHO B PeLIeNITYPY MOTYT BK/IIOYATh AMYHBIE Y MOJIOYHBIE IPORYKTHI, CeMeHa
MaC/IMYHBIX KY/IbTYP, OBOLIHbIE OPOLIKY, TIOBUJIO.
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CrieflyeT OTMETHUTD, YTO y4eHble MHOIMX CTPAaH paspabarbIBAlOT TEXHOIOTUU
0e3IIIOTEHOBBIX WU3JEMNI C MpUMeHeHMeM (PepPMEHTOB MPOTEONUTUYECKOTO AeVICTBUS
(0,01..10,0% x Macce MyKu) B KOMIUIEKCE C STMIOBBIM CIVPTOM, ISMTCYIOIINX Ha ITIMa/IVH
U paciertomyx ero [9]. Takue TeXHOIOIMY IO3BOJIAIOT UCIIONIb30BATD B PELIENITYPe [iie-
TUYeCKVX U3JIe/INII /51 OO/IbHBIX LieIMaK el ITII0TeHCOfepIKalliee cbipbe. TeXHOOr s He Ha-
IIIJTa TPUMEHEHNST 13-3a BBICOKOI CTOMMOCTM 1 CIOXKHOCTI TEXHOIOTUYECKIX OIIePaLNIL.

ITo pesynbraTam uccnenosanuit Kysnenosoit JLVI. B peLieniType 6€3I1I0TEHOBOTO
x71e6a MOYXHO VCIIO/Ib30BATD PXKAHYI0 MYKY,KOTOPas IIPOLLIIA IIPOLIeCC pepMeHTAL N BOXK -
KOUI pyKaHOI1 3aKBacke. [To MHEHIIO y4eHOTO, BO BBpeMst OpPO>KeHIsT 3aKBACKI, B Pe3y/IbTarte
IeliCTBIS 9HIOTEHHBIX TPOTEas3 PrKI, a TAK)Ke 9K30T€HHBIX IIPOTea3 MOJIOYHOKICIIBIX GaKTe-
PWIT IPOMCXOUT CHIDKEHNE KOTMYeCcTBa ITII0TeHa IO YKa3aHHOro B cTaHfapTe [7, c. 18].

BONBIINHCTBOYYeHBIX CUITAETI[e/IECO0OPA3HBIMVCIIONb30BaHIE Oe3ITTIOTEHOBBIX
BIUJIOB CBIPbs, KaK Oosiee 6esomacHbIX. K coxxaneHne 6e3III0TEHOBOE ChIpbe XapaKTepu3y-
€TCsT HUBKMMM X/Te0 OTleKapHbIMI CBOJICTBAMI, YTO 3HAYUTE/IBHO B/IMsIET Ha TEXHOIOTIIeC-
KU1 TIPOLIeCC M Ka4eCTBO TOTOBBIX U3JIe/INIA.

VI3BeCTHO, 4TO 6€/IKM KYKYPY3bl, PEUNXU U pUca He 00Pa3yIoT KIeIIKOBIHY, BaXK-
HOTO KOMIUTEKCA IIIIeHIYHOTO TeCTa, 06eCIeunBaIOIIero ero CTPYKTYPHO-MeXaHUIeCKIe
CBOJICTBA U Ta30yAep>KMUBAOIIYI0 CHOCOOHOCTh. C Lebl0 NMPUAAHUS HEOOXOZMMBIX
CBOIICTB 63T TEHOBOMY TECTY MCIIO/Ib3YIOT PA3/INIHbIE BUABI CTPYKTY poobpasoBareret
(xaMenu,aIbrMHATBL, MOAV(ULIMPOBAHHbIE KPAaXMaJIbl, MOLMU(HUIVPOBAHHYIO LIe/ITION03Y)
[2, c. 24; 3, c. 30]. JobaBku, Habyxas B Bofie, 0OPasyIOT KO/UIOUAHBII PACTBOP, KOTOPHII
obecreunBaeT BsI3KO-IUIACTUYECKIUE CBOIICTBA TECTa.

IMockobKy 6e3ITII0TEHOBOE TECTO TOTOBUTCS 3 HETPASULIMOHHOTO [ist X/1e60-
[IeYEHsT CBIPbsI, B HEM CO3[AI0TCsI HeOMArOPUATHBIE YCIOBUS [i/Ist XKM3HEEATeTbHOCTI
MUKPOGIOPBI TeCTa: HUSKOE COfep)KaHme 6eKOB, MIHEPAIbHbIX BEIIECTB, BUTAMUHOB.
Pesynbrarsl nccienoBanms 6€3MII0TEHOBOTO ChIPbsI IIOKA3a/IN, YTO COCTOSTHIE YITIEBOTHO-
aMIMTa3HOTO KOMITIEKCA MYKU KPYIISHBIX KY/IBTYP M KpaxMasia He MOXeT 00eCIIednTb He-
00XO MOV /151 pa3PbIX/IEH IS TECTOBBIX3aTOTOBOK MHTEHCUBHOCTHU ITPOLIECCACIIPTOBOTO
6poxxennst B TecTe. C 1je/bio 06ecrede st IPoLecca CIMPTOBOrO OPOXKEHNS B PELENTYPY
mob6aBmsIoT caxap [2, ¢. 23].

Ba)xHOe 3HadYeHNe B TEXHOIOTUY X/leba MMeeT CII0COO IPUTOTOBIEHNS TECTA, OT
KOTPOTO 3aBICUT He TOIbKO IPORO/DKUTENBHOCTD TEXHOTIOTMYECKOTO IPOLiecca, HO 1 Ka-
4eCTBO FOTOBBIX U3e/uil. TpafAuIIMOHHBIE CIIOCOOBI IPUTOTOBIEHNISI TECTA CIIOCOOCTBYIOT
01y 60KOMY IIPOTEKAHNIO OMOXIMUYIECKIX ITPOLIECCOB I I3MEHEHIO O1I0TIO/IMMEPOB MYKIA,
BCJIE[ICTBILE Y€TO B TeCTe HAKAIUIMBAIOTCS Caxapa, 00ecIiednBaolIfye IPoLecc 6poXKeH s, I
KIUCTIOTBI, IPU/AIOLIYe BKYC U 3aI1aX TOTOBBIM U3[E/IVsM.

IMockonbKy B 6€3ITI0TEHOBOM TecTe aKTMBHOCTb (DEPMEHTOB OUeHb HM3Kasd, a
mporiecc 6po>keHre 3aBUCUT OT KOIMYECTBA caxapa B pelenType, 6e3III0TEeHOBBII X/1eb
Jalile BCEro TOTOBSAT He3omapHbIM criocobom 6es3 6poxxennst. [Toatomy xe6 6p1cTpo dep-
cTBeeT 1 obnagaer c1abo BrIPAKEHHBIMIU BKYCOM 1 apoMaToM [8, c. 150].

Takum 06pa3oMm, IPOU3BOACTBO GE3ITIOTEHOBBIX U3MIe/INIT OYeHb CTIOXKHBIII IIPO-
1[ecC B KOTOPOM HEOOXOIMMO yUUTBIBATh XMMIIECKIUI COCTAB ChIPbSI, €70 TEXHOIOTMYeC-
Kue cBoiicTBa. [Tocenyroe MCCIefoBaHNs JO/DKHBI ObITh HAIIPAB/IEHbl HA MONUCK pe-
LIeHMst IpobmeMsl 06ecredeH st ra3000pa3oBaHusi B 6€3IMIOTEHOBOM TeCTe, IIPOfIeHNs
CPOKOB XpaHeHusI x/ieba U yIydIlIeHNs €0 OPTaHOJIEITUIECKIUX CBOIICTB.
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ITPOBJIEMA BUMIPIOBAHHA PIBHA TA TUICKY HA®TU PE3EPBYAPIB PBC

BumiproBaHHsI PiBHS Ta TVCKY — IIOLIPEHNIT BUMIPIOBa/IbHUIL IPOLieC B HAaTO-
ximiuHil ranysi npomucnosocti. Hartmormmperinioo emuicTio st 36epiranus HapTu €
pesepByap BepTukanbuuii cranpanit (PBC). Excriryaranis PBC notpebye onepaTnsHOro
MOHITOPMHIY OCHOBHUX IapaMeTpiB HadTu (piBHs Ta THCKY). Sk i Bci 3acobu BuMipo-
BaHb, CICTeMa BUMipIoBaHHsA piBHs Ta THCKY Hap Ty (CBPTT) ckaga€eTsest 3 CyKymHOCTI
BUMIipIOBa/IbHUX [IEPETBOPIOBAYIB 1 JOITOMDKHIUX IPUCTPOIB, HEOOXITHUX [/Is1 3[iICHEHHS
IIpOLIeCY BUMIipIOBaHb (IIPUCTPOIB A/Ls1 TiHeapusanii QyHKIil mepeTBOpeHHs], BiIIIKOBUX
IpUCTPOIB i T. I1.). BukopucTaHHs nepeTBOpIOBaYiB 3 IHAMBIfyanbHOIO QYHKINE Iepe-
TBOPEHH;I | BiTIOBIZHNMY MeTOZaMU PO3PAaXyHKY Ma€ HeraTUBHI HACIAKY — Iepenbadae
HaABHICTb B BUMipIOBa/IbHIX JIAHIIIOraX KOMYTATOPiB, AKi € IPKepenoM IIapasuTHOI TEPMO-
epc, HasIBHICTD B MifCHCTeMi KOMIT I0TEPHIX 3aCO0iB BUCOKOI ITPOYKTUBHOCTI Ta HEMOXX-
JMBICTD 3a/JOBOIBHUTY 3a/laHi METPOJIOTiUH] XapaKTepUCTUKY IpU pOOOTi B pealbHOMY
vaci. BUKOpVCTaHH: Cy4acHMX e/IeKTPOHHIX KOMIIOHEHTIB Ta 3ac06iB KOMIT I0TePHOI TeX-
HIKY JO3BOJISIE IIOKPAIINTY TeXHIYHI i METPOJIOTi4HI XapaKTePUCTUKY Ta PYHKIIOHA/IbH]
MOXX/IMBOCTI BUMipIOBa/IbHMX KaHAJIiB PiBHA Ta TUCKY Ta IPUBECTY iX Y BiJIIOBiIHICTD [0

Ceprep
Moayae
u [
BP
Moz
BT AlpEuusn Poboua cTaHLis

MEpeEa

Onepaniiina
CHCTEMA
Jlogatkn obpod-
KM Ta Bigodpa- I
WCHHA CTAHY el KoMmmiesc
PBRC ACK

PucyHok 1 — CTpyKTypa cucteMm BUMIPIOBaHHS PiBHS Ta TUCKY HadhTh
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MDKHapOJHMX CTaHAAPTIB B Talrysi HadTOXiMiYHOI IPOMMCIIOBOCTI.

MeTor10 gaHOI po6OTI € po3pOOKa Ta JOCIIIKEHHS CTPYKTYPI Ta OKPEMUX CTPYK-
TYPHMX €/IeMEeHTIB CUCTeMU BUMIpPIOBAaHHs PiBHs Ta TUCKY HAapTIH.

B maHiit cTpykrypi(pucyHok 1) nepenbataeTbcst BUKOPUCTAHHS JBOKAHATIBHOTO
MOHITOPY PiBHs Ta TUCKY 3 IAK/TIOYEHH M [TePeTBOPIOBAYiB 6e3I1ocepefHbO 0 aHAIOTO-
11 pOBUX EPETBOPIOBAUIB, 10 BIK/TIOUYAE KOMYTATOPY CUTHA/IB MajIOl IIOTYXXHOCTI.
Taxe pillleHHsI Ja€ MOXK/IMBICTh BUKOPUCTOBYBATU MiKPOKOMIT I0TEpY Ma/IOl TOTYXKHOCTI
Ta 3a6e3MeYnTy BUMIPIOBaHHS PIBHS Ta TUCKY 3 3aJaHMMU METPOIOTIYHIMM XapaKTe-
PUCTUKaMM.

B po6ori chopmoBaHi BUMOTH O CTPYKTYpPU CUCTeMM BUMIpPIOBaHHs PiBH: Ta
TUCKY HadTH Ta CIPOEKTOBaHI OKpeMi Mofysi. BukoHaHO MaTeMaTHYHe MOMEIIOBAaHHS
OKpeMuX MOAyIB B cepepnoBuiii Matlab, sike migTBepanio BifmoBigHicTb X XapaKTepuc-
TUK C(OPMOBAHUM BUMOTAM.

Cnucok niteparypu
1. Py6uues, H. A. Vi3amepurenbHble MHYOPMALMOHHbBIE CUCTEMBL: Y uebHOe Tocobue. —
M.: Ipoda, 2010. - 334 c.: m. .
2. Usmepurtenpusie npeobpasosaren. E.C. [Tonnuiyk. —Knes: Buina mxosa, TomosHoe
u3a-Bo, 1981. - 291 c..
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SYNTHESIS OF THE OPTIMAL DETECTION RULE OF A SIGNAL
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Abstract — Solution of the stable signal detection in an uncertain jamming environ-
ment is based on a modified probability criterion. Modification of the criterion allows synthe-
sizing a handy rule -test that uses tabulated statistics for making a decision, and it maintains its
effectiveness, unlike the known test, for a given error of the first kind in an uncertain jamming
environment.
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In the complexity of the issues to ensure the rational construction of the radio sys-
tems of the Aerospace stationing a special significance occupy questions related to the de-
velopment of structurally stable and efficient algorithms for signal detection under a priori
uncertainty.

Known detection tests (maximum likelihood and the rules arising from the solu-
tion of optimization problems using the Neyman-Pearson criterion) lose their significance
if the dispersion of the additive noise is unknown, and the amplitude envelope of the signal
atthe observation interval maybe subjected to an unpredictable distortion [1]. The specified
factors significantly limit the boundaries of the use of the traditional detection algorithms in
real conditions of reception.

In the current report, the solution for detecting a signal by a multichannel system
is performed using the likelihood ratio criterion.

We synthesized a computationally convenient technology, which provides efficien-
cyin obtaining the results under a priori uncertainty allows the use of the tabulated statistics
and control the magnitude of the error of the first kind[2].

We modeled the processing of the observations,obtained at the outputs of the nine-
element equidistant antenna array. Intercell distance d = 0.5\. Attestation of the synthesized
rule was carried out for the following types of changes in modulus |E (t)| of the amplitude
of the signal:

- linearly-increasing law within observations,(Nel);

- sinusoidal law within the observations,(Ne2).

Experiments were carried out at O =2°.In order to simplify it was assumed that
the phase distortions ¢(t) of the complex amplitude were absent, ¢(t) =0

For each case, we carried out a 1000 experiments. The significance level was set
equal to a = 0.01. Covariance matrix S, was estimated by 100 time samples.

Table 1 illustrates the dependence of probabilities of P_(ratio of the number of the
20
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Table 1.

The results of mathematical modeling for the synthesized algorithm
Signal/Noise Ne1 Ne2
0,05 84 82,2
0,055 87,9 89,3
0,06 96,6 94,7
0,065 97 96,9
0,07 98,2 97,6
0,075 98,6 98,7
0,08 99,7 99
0,09 99,8 99,7
1 99,9 99,99

correct decisions to the total number of experiments — percentage wise) on the signal/noise
ratio p obtained during the attestation of the test. The top row in the table is the number of
the specified change of |E(t)| . The first column is the sequence of signal/noise ratios. Nu-
merical value at the intersection of the mentioned row and column is P .

. Ananalysis of the numerical material makes it possible to ensure that the «form»
of |E (t)| has no significant effect on the quality of detection. Slight variations caused by
the fact that the probability P was evaluated by a finite number of experiments.

IV. CONCLUSIONS
The obtained theoretical and experimental results of the attestation suggest the fol-
lowing conclusions.
The synthesized decision-making rule about the presence of a signal in the obser-
vations does not depend on the nature of changes in its intensity at the observation interval
Technology that implements a test is simple computationally, uses tabulated statis-
tics and allows you to control the magnitude of the error of the first kind
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Abstract — Solution of the stable signal detection in an uncertain jamming environ-
ment is based on a modified probability criterion. Modification of the criterion allows synthe-
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INTRODUCTION

In the complexity of the issues to ensure the rational construction of the radio sys-
tems of the Aerospace stationing a special significance occupy questions related to the de-
velopment of structurally stable and efficient algorithms for signal detection under a priori
uncertainty.

Known detection tests (maximum likelihood and the rules arising from the solu-
tion of optimization problems using the Neyman-Pearson criterion) lose their significance
if the dispersion of the additive noise is unknown, and the amplitude envelope of the signal
at the observation interval may be subjected to an unpredictable distortion [1].

The specified factors significantly limit the boundaries of the use of the traditional
detection algorithms in real conditions of reception.

In the current report, the solution for detecting a signal by a multichannel system
is performed using the likelihood ratio criterion.

We synthesized a computationally convenient technology, which provides efficien-
cyin obtaining the results under a priori uncertainty allows the use of the tabulated statistics
and allows you to control the magnitude of the error of the first kind.

MAIN PART

Suppose the antenna aperture of a multichannel information-measuring system is
designed as an M-element array. Phase centers of the receiving elements are arranged equi-
distantly on the OX axis at 0, d, 2d, ..., (M-1) d. At the time points kAt at the outputs of an
antenna array, vector Uy =U" (kAt) = U, (kAt),Up(kAL),...,U s (kA?)] is recorded. Where
U s (kA1) is the complex amplitude of the reference measured in the k-th time at the output
of the m-th element of the antenna array (5 =1 M ),“T” - transpose symbol.

The functional relationship between the vector of observation U, and the phase
distribution A” = (1,A,A?,..,AM~") of the radiation source field on the antenna aperture is
defined by the equation of observation:
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Up =AE; +g (1)

where £ = E(kAr) is the counting at time kAt of the amplitude E(1) of the signal,

. 1
the spectrum ‘G(f )| of which is concentrated in the band 2F, A/=3777. An element A of

the vector A is associated with a fixed coordinate © of the radiation source by the relation:

A = expf jQR%G)} ; )

O =sin(Q), Q- angle between the direction to the source and the normal to the
aperture of the antenna array, \- working wavelength, & =[&,&,,.-£y] — random Gaussian
process (noise introduced by the lattices of the channels) with the characteristics:

(Em(kAD) =0 m=1,M

2, o«
<Ek1€b> =08k —ky), (3)

In the last expression the “+” symbol means Hermitian conjugation, §- Kronecker
delta, /), = diag(l,1,...,1) - diagonal identity matrix (MxM), o *- the interference power.
Changein the intensity of the signal from the source assumed unknown distributed with the
a priori probability density p(E¥) (known or unknown) in the area ®, K — = 1;1 s ,&2, E K]

Required to develop a procedure that allows based on the observations
Uk =[U,,U,,...Ux]" > detect a signal coming from a fixed direction Q, in the absence of a
priori information about ¢ and the nature of the change in the amplitude.

Due to the model approximations the inter-element correlation matrix §; = (U U ;:)
of the vector U, is calculated as:

2
S; = AYA* + o5l . (4)

Where W = (Ek E;> .

Solution of the problem is based on the criterion of the likelihood ratio. For this
purpose, we introduce the hypothesis H, about the presence of a signal with unknown f,
(H, is the alternative - there is no signal).

K K
Using these initial data, the likelihood function P(U™ / H|,A,E™ ,Ry) of
the sample U relative to a composite hypothesis H, and fixed gX =, £,,..., E, ]
A, R can be written as:
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PUX 1 H, A EX Ry) =TT ™MK |Ry| ™ x

K
xexp{—Z(Uk —AE&)_FR{;I(U’:C —EAE;()}‘ (5)
k=1

Obviously, the norm ||U k — AEg ” will not change under an orthogonal transforma-
tion of the vector g, =, — A, [2]. Consequently, if the D-orthogonal (M x M) matrix,
then for a given model U* for residual €? can be written as:

K K
&2 = Ry "E, = 3 (DE ) Ry (DEy) | (6)
k= k=1

If K >> 1, the relation (3.5) is trivially reduced to the form [2]:
&2 :K—Sp{R(;'(cb—}')}. (7)

Here Sp T - trace of the matrix T, and the matrices @ and Y are respectively defined as:

Y =DSyD* = diag(¥,Y,,...Y0),y; 20 (i =1,M)

® = DSyD* = diag(®),D,,...,P ), P; 20 (i=1,M)

>

1 K 1 K . .
S] = ?Z{J{kb{; S(] = ?Z(Abk )(Abk )+
k=1 , k=1

We represent the (M x M) - dimensional matrix as a composite one

M-1)]
(Dl_yl | O%D )
I
O-Y)=| —— —— | —— —-
( ) : _ 8)
1 M-
OG- | i

M-1) _ . j
In the last equation V(a-1) = diag(vy,v3,--Va 0] = i a zero matrix of size (Ixj).
Taking into account (7) and (8):

s { - s | p— M-
82 =K- SP{R(];((D] - Yl)} + K - ASP{R(A(]{ _])V{M _]%} : (9)
Where R/ =0 R | =0l  and the likelihood function is represented in the
factored form as:
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P 1 Hy A EX Ry =

=BWUX 10, AES RY-PWUK IRy )). (10)
1 1 1 2 M -1

Where:

R =TT7%I® |_ICxp{K-SpR|_'(d)l - Yl)}
. (11)

KM = o _

R()=[17*"™ ”‘R(M—l)| exp{K-prM'_IVEﬁ_H}

D/ factor in (10) does not depend on the behavior of £k , and in the first
-qu “l. V) actually determines the residual between o2 and its local estimate
6 =(®; —Y) . The presentation of comparable plausibility of the observations U* in rela-
tion to the audited H, and alternative H_ hypothesis gives us the comparison of likelihood
functions, in particular, the logarithm of their relationship [1]:

y:—ln{P(UK le,AO)fP(U!HO)} , (12)
where
PUX 1 Hy Ay =
- {PWK 1 Hy,M0) P T HO)}, P T Hy)= m}gx(UK / Ry) (13)

Concertizing the method of forming thelikelihood ratio for a signal with non-fixed
parameters of the problem at hand, we conclude that:

A A
K K
T:{WI(U Ry + WU aRM—I)},

Where:

W, =-In J%P(UK ! Hy,®, - Y, EX)p(EX)dEX
QPU* I R) (14)

Wy ==In[PUX 1V PWX T Ry 4]

A
R - the maximum likelihood estimate of R . Consequently, the decision-making
rule for signal detection “of unknown shape” with a fixed direction Q is optimal within the
log-likelihood ratio test if it will provide a minimum of R, and R,  of y
Obviously, the choice of practically reasonable tests of decision-making is directly
connected, firstly, with the analytical convenience of optimization of the summands W (...)
and W (...). At the same time, the independence of “contribution” to the attainment of the
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total extremum of the specified summands (14) suggests the possibility of the independent
use of each of them for the synthesis of real detection rules for example, by means of the
adaptive minimization W_(U%R , ) with respect to 6,>. Adhering to this position and meth-
odological principles [3], it is easy to show that the critical statistic in this problem has the
form:

M M
v =(K - 1){(1&4 ~Din > v;— > Inv; —(M —1)In(M — 1)} ,[=0,1. (15)
I=1+1 i=l+1
In terms of technology the detection process is reduced to the forma-
tion according to the observations U, of the covariance matrix S , computation of
its eigenvalues for this hypothesis H or H, , comparing y, to the detection threshold
2

a.1(1,M) , which has been selected from the allocation tables x* — distributions for a given
level of significance a and the number of degrees of freedom (1, M) = 0.5(M —I)(M —1 +1).
If y; > 1&,( 1.m) the hypothesis is rejected, and if y; < X%:,r( 1) the hypothesis is accepted.
To confirm the theoretical findings, we present the results of research at the level of

the digital statistical experiment.

III. EXPERIMENTAL PART

We modeled the processing of the observations, obtained at the outputs of the nine-
element equidistant antenna array. Intercell distance d was set equal to d = 0.5\. Attestation
of the synthesized rule was carried out for the following types of changes in modulus | E (t)|
of the amplitude of the signal:

- linearly-increasing law within observations,(Nel);

- sinusoidal law within the observations,(Ne2).

Experiments were carried out at 0 =2°.

In order to simplify it was assumed that the phase distortions ¢(t) of the complex
amplitude £(¢) = ‘E(t)‘ejq)(’) were absent, (t) =0, 0=7".

For each case, we carried out a 1000 experiments. The significance level was set
equal to a = 0.01.

As the result the experiment, the number of correct signal detection solutions for a

2
variety of signal/noise p = G—; ratio was determined (o > — power of the signal component of
G0
observations at the output of the m-th element of our antenna array. Covariance matrix
S, was estimated by 100 time samples.

Table 1 illustrates the dependence of probabilities of P _(ratio of the number of the
correct decisions to the total number of experiments — percentage wise) on the signal/noise
ratio p obtained during the attestation of the test. The top row in the table is the number of
the specified change of |E (t)| . The first column is the sequence of signal/noise ratios. Nu-
merical value at the intersection of the mentioned row and column is P .

~ Ananalysis of the numerical material makes it possible to ensure that the «form»
of |E (t)| has no significant effect on the quality of detection. Slight variations caused by the
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Table 1.

The results of mathematical modeling for the synthesized algorithm
Signal/Noise Ne1 Ne2
0,05 84 82,2
0,055 87,9 89,3
0,06 96,6 94,7
0,065 97 96,9
0,07 98,2 97,6
0,075 98,6 98,7
0,08 99,7 99
0,09 99,8 99,7
1 99,9 99,99

fact that the probability P_was evaluated by a finite number of experiments.

IV. CONCLUSIONS
The obtained theoretical and experimental results of the attestation suggest the fol-
lowing conclusions.
The synthesized decision-making rule about the presence of a signal in the obser-
vations does not depend on the nature of changes in its intensity at the observation interval
Technology that implements a test is simple computationally, uses tabulated statis-
tics and allows you to control the magnitude of the error of the first kind
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SOME FEATURES OF CHEMICAL COMPOSITION OF UKRAINIAN NAKED
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INTRODUCTION

Groats food processing sector refers to socially important branches of agriculture
complex. State and development of the groats industry of state is one of the determinants of
the welfare, working capacity and the health of its population.

Traditionally, at groats plants being processed include seven cereal crops: rice, mil-
let, buckwheat, oats, barley, corn, wheat and also one legume crop [ peas. A small propor-
tion constitute groats food products obtained by processing of sorghum, lentils, chickpeas
and other.

Wide demands from consumers have rice, buckwheat and oat groats and derivates
from its groats products. Flakes and instant groats products have become increasingly pro-
lific in recent decades among groats products. The interest of consumers in this type of
groats and groats products is primarily connected to their ability to be quickly prepared and
good food and flavoring properties compared with traditional groats.

The nutritional value of grain intended for food production is defined by the chem-
ical composition which is characterized by containing proteins, starches, lipids, fiber, miner-
als and B-glucans.

Due to their balanced amino acid composition, the presence of mucous substances
unique vitamin content, most of groats can be attributed to the products of dietary and re-
storative nutrition.

Processing of these crops involves complex energy-intensive operation in techno-
logical process. Most types of groats and groats products have low yield and relatively lower
nutritional value compared to the unprocessed grain. During dehulling and pearling opera-
tions significant part of protein, vitamins, minerals, f-glucans and dietary fiber which are
concentrated in outer layers are also removed [1;2].

Over the centuries, oats (Avena sativa L.) has been an important fodder and food
crops. In the XX century it began to gain importance for agricultural production and pro-
cessing industries.

The global industry uses oats for producing a wide range of food products besides
traditional cereal flakes, flour, different groats and instant cooking products it is additionally
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used in the manufacturing of beer, oat milk, ice cream, bread, cookies, baby food products
and other high nutritive products for human [3;4;5].

Imperfection and complexity of processing traditional varieties of oats into food
products was a result of the emergence of new, more promising for food and processing
industry naked variety of oats (Avena nuda).

The advantage of naked forms of oats is almost total absence of hard floral hulls, which
are firmly related to the surface of the grain (20...40 % in hulled oats forms) which greatly im-
prove their technological properties. Naked oats grain has thin and papery hulls which are prac-
tically completely separated in the process of harvesting and thrashing of the grain [6;7].

The researches conducted by scientists from of the advanced countries have es-
tablished that naked forms of oats have relatively high content of protein, fat, starch and
relatively lower mineral content and fiber compared to traditional forms of oats which de-
termines advantage of nutritional value of naked oats and more nutritional value of its food
products.

First Ukrainian naked variety of oats was grown at Nosivska Selection-Experimen-
tal Station of Chernihiv Institute of Agricultural Production of UAAS. In 2010 year were
registered cultivar of naked oats «Skarb Ukrainy».

«State register of plant varieties suitable for dissemination in Ukraine» contains
cultivars of naked oats: «Salomon», «Samuel», «Skarb Ukrainy».

In modern conditions the appearance of new naked varieties of oats Ukrainian
growing determines its chemical indicators for determining the feasibility of their use for
the production of high quality food products.

MATERIAL AND METHODS

Samples of naked oats cultivar «Salomon» were cultivated and harvested in Kiro-
vograd region, Ukraine in 2013.

Protein content of naked oats grain was determined according to the method
GOST 10846-91, fat content was determined according to the according to the method
GOST 29033-91, starch content of the samples was determined according to the method
GOST 10845-98, ash content of naked oats grain was determined according to the method
GOST 10847-74.

RESULTS AND DISCUSSION

For anatomical parts of the grain nutrients are unevenly distributed. Coats contain
much cellulose and pentozanes. The aleurone layer has high concentration of protein, cellu-
lose, ash, endosperm - starch and protein. The germ contains proteins, lipids and vitamins.

The results of research chemical composition of naked oats variety «Salomon» are
presented in Table 1.

Table 1.

Some indicators of chemical composition of naked oats «Salomon»

Cultivation year | Protein, % Starch, % Lipid, % Fiber, % Ash, %
2011 14,6 59,8 6,5 3,4 2,4
2012 15,3 60,3 59 3,7 2,2
2013 15,0 58,5 6,3 3,5 2,1

29



Aktualne naukowe problemy. Rozpatrzenie, decyzja, praktyka

Important parts of the chemical composition of the grain are proteins. Proteins
cannot be synthesized independently and get into the human body only with food products.
The average protein content in traditional varieties of oats may reach 10...11 %. In tradi-
tional oats groats and flakes this indicator in average reaches 12,3 % [8]. There is relatively
high protein content in traditional oats products due to the fact that in the process of their
production hulls which contain substances mainly difficult to assimilate are removed from
the grain and not counted in determining protein content. The average protein content in
studied samples of naked oats variety «Salomon» depend on cultivation year was in the
range 14,6...15,3 %.

The total carbohydrate content in traditional oats is in the range 60...80 %. Pre-
dominant substance of carbohydrate complex is starch, which in average may reach 53,7
% in unprocessing oats grain and 58,2...60,1 % in oats groats and flakes [8;9]. The average
starch content in studied samples of naked oats is in the range 58,5...60,3 %.

In oats grain presence soluble no starch polysaccharide f-glucan. It is physiologi-
cally important dietary component of the oats grain. The vast majority of B-glucans of oats
was found in the peripheral parts of the grain, oats bran contents 4,17 % p-glucans, in the
food products of oats processing its content is in the range 2,9...4,3 % [8;9]. The average
B-glucan content in studied samples of naked oats was in the range 7,36...7,59 %.

Fiber is contained mainly in the membranes of grain and in the cell walls of the aleu-
rone layer and represents a macromolecular carbohydrate which determines the mechanical
strength and elasticity of plant cells. Fiber content depends on the varietal characteristics and
growing conditions. Traditional forms of oats average contain 10...15 % of fiber [8;9]. The aver-
age fiber content in studied samples of naked oats was in the range 3,4...3,7 %.

Important value in human nutrition is contained in lipids. Oats grains are char-
acterized by a high content of lipids. The majority of lipids in oats grain are located in the
germ and endosperm. The average content of lipids in oat grain ranges from 7 to 9 % which
is much higher compared to other crops: maize up to 5,8 %, millet - 5,5 %; sorghum - 5,3
%, barley - 4,6 %; wheat - 3,8 % [10]. The average lipids content in studied samples of naked
oats was in the range 5,9...6,5 %.

Minerals are an important component of grains; they influence the biochemical
and physiological processes in the human body. Minerals make up a small part of the weight
of grains, mainly located in the upper layers of the grain. Oats grain is contained most ex-
treme importance to human micro- and macroelements: potassium, magnesium, calcium,
silicon, phosphorus, sodium, chromium, manganese, aluminum, cobalt, copper, fluoride,
molybdenum, sulfur, boron, iodine, nickel, selenium, tin, titanium, zirconium, strontium
content of which essentially depends on agro climatic growing conditions. The average total
of minerals content in studied samples of naked oats was in the range 2,1...2,4 %.

CONCLUSIONS

Analysis of the obtained data showed that variety of naked oats «Salomon» has a
well balanced chemical composition compared to the averages values for traditional oat cul-
tivars and food products of their processing. Obtained data allow considering the potential
for production products with the standard quality of the existing range, or products with
high biological and nutritional value from naked oats.
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YnpasieHne IpoeKTaMy U IpOrpaMMaMu
Henucos B.A.
HAayKOBMII CHIBpOOITHUK IHCTUTYTY 3arajibHOI eHepreTUKM
HAH Ykpainn, m. Kuis

MMOPIBHSIIBHI OLITHKY AJITOPUTMIB YIIPABJITHHS 3 YPAXYBAHHSIM
BUITAJKOBOCTI 30BHIIIHIX I

3adaua noutyky onmumanvHo20 CUEHAPilo PO3BUMKY eHepzermuuHoi cucmemu 3
YPAXYBAHHIM 6UNAOKOBOCHI 308HIUHIX Oill, W0 PO32LOAEMBCST K NOCTIO0BHICD CMAHIG
COXACMU4HOI KepoBaHoi OUHAMIUHOT cucmemu, CHOPMYILOBAHA 6 MEPMIHAX CINOXACHUY-
Hoi meopii ynpaeninus. OUiHIEMbCS MexHiKO-eKOHOMIUHA eeKmMUBHICMb ONMUMANLHOT
npouedypu ynpasninHs, aKa 3acH06aHA HA TIHITIHUX PyHKUiAX 6i0 Kepytouux ennusie. Hesa-
JIeHCHICMY OnmumanvHocmi npouedypu 6io gopmu i senununy Juchepciii po3nodinie eunao-
K08UX 30ypeHb 3HAUHO POSUIUPIOE 00NACD 3ACHIOCYBAHHSA OMPUMAHUX Pe3YTIbIMarmie.

Kmrouosi cnoBa/Keywords: croxacTiyHa KepoBaHa JUHaMi4Ha CICTeMa eHepre-
tukn /controlled stochastic dynamical system power, onTimManbHuii cieHapiit po3BUTKY /
optimal scenario.

ITpu mo6yRoBi MaTeMaTUIHNX MOJEIe /It LOC/TiA>KEeHH IIePCIIeKTUB PO3BM-
TKY eHepreTUYHa CUCTeMa B Ii/IoMy a60 11 OKpeMi 4aCTUH, 110 MOJe/TI0I0ThCSI Ha CBOIX
PiBHAX iepapxXii, po3rnAfa0TbCA AK KEpOBaHa JMHAMiYHa CUCTEMA, TPAEKTOPiA AKOI
IiJ] Ji€10 JOMYCTUMUX ONTUMA/IbHUX YIIPABJIiHb € HOCTiOBHICTIO CTaHiB ONTMMaIbHOL
eHepreTHYHOI Ta eKOHOMiuHOI piBHOBaru [1; 2]. [I/1s1 KO>XHOI 3agadi pOpMyIIO0TbCA
PpisHi, B TOMY 4MC/Ii CKNafieHi KpuTepii ONTMMAanbHOCTI, cepef AKMX eKOHOMIiuHi BM-
KOPUCTOBYIOTbCS Hall4acTille. YMOBY €eKOHOMIYHOI piBHOBAary NONMNUTY Ta IOCTAYaHHA
BM3HAYAIOTB, AKi TEXHOJIOTI] € KOHKYPEHTHUMU, IPOMDKHIMY 260 HEKOHKYPEHTHIMU
Ha KO)KHOMY PUHKY.

3ajjaya MOLIYKY ONTMMAa/lbHOTO a/JIfOPUTMY YIIpaBIiHHA €HepreTUYHOIO CHCTe-
MOIO 3 ypaxyBaHHAM BUIIAJKOBOCTI 30BHIIIHIX A1t MOxe 6y TV chOopMy/IbOBaHA B TepMiHAX
CTOXacTUYHOI Teopil ynpas/liHHA 3 afanTaniero [3, c. 415]. BBaykaeTbcs, 1[0 Ha KOXKHOMY
kpouiT (T = 1,..., N)posmnoninueprosoro crany W ;  3a/exutsh Tinbku if Tere-
pimnboro crany W, i Bin sHauenHs ynpasinns 1. Tomy nporiec moxe 6yTu onmcanmii
HAaCTYIHOIO CYCTEMOIO PiBHAHB:

W’I+l =0 ['1'{: +£‘I+u“t +§I’ ((bopMyHa 1)

fe W, - MOTOYHMIL CTaH eHEePreTUYHOI CUCTEMI;

o i f - 3aaHi mOCTiNHi;

Eivans § r- BUIAJKOBI 30y PEHHsI CHCTEM, SIKi BBOXKAIOTHCS HEe3a/IeX HIIMIL;

U, — 3HAYEHHs yNPaB/IiHH, AKe BUOMpPa€eTbCs Ha yeproBomy kpoui TT 3 ypaxy-
BaHHAM 3Ha1eHb W i , 1110 € HOpMa/IbHO PO3IIOAIeHMMY BUIIaJKOBUMI Be/IMIMHAMIY i3
HY/IbOBUM CEPEHIM i Aucrepciero ],rf .

IMovarkoswuit cran cucremu Wy — € Bifomum. ITix miero o6paHOro ympapmiHHA
U,y HACTYIIHUI CTaH W, Mae HOPMaJIbHMI po3mopin i3 cepennim ocy, Wy + By + 1y 1
JMCTIepCi€ero Y. AHaIOrYHIM YMHOM IIPOLIEC TPUBAE, JOKY He Oy/ie HOCATHYTO CTaH Wy
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Ta6bnuus 1

BuxigHi gani gns nopiBHANBHUX PO3paxyHkis

Mnowa onanes 5 50 m?
CepeaHs 30BHILLHA TeMMepaTypa onantoBanbHOro Ce30Hy L nean -1.70C
MiHimanbHa 30BHiLLHS TemnepaTypa 0nantoBanbHOr0 CE30HY Lomin -30C
CepefHst TpMBANicTL ONANOBabLHOrO CE30HY T can 191 peub
MakcumarnbHa TpuBanicTb 0NantoBanbHOr0 CE30HY T rax 201 meHb
MuTomi BUTpaTK Byrinns Ha reHepauito 1 Mkan bspgc 0.19 Tyn/Tkan
TepMiH MOZEMIOBAHHA N 10 pokis
Llina Byrinns C 1700 rpH./TOHY
BapricTb pa3oBoi focTaBKM Byrinns D 200 rpH.
[ToYaTkoBWit 3aNnLLOK BYrinns Wy 0.25 ToH
MagiHHA eCDeKTUBHOCTI BYrinas NPOTAroM 36epiraHHs o, 0.97

B 0

MuToma BapTicTb 36epiraHHs BYrinns Po 51 rpH./TOHY
[HAeKC iHdnsALji INFL 1.03

. Ha ko>xHOMY Kpolli ynpaB/iHHs 1, 06Mpa€eTbcs TaKMM, 106 HACTYTIHUI CTaH CUCTEMU
W, 6yB HallOMVHKIUM 10 3aJaHOTO 11i/IbOBOTO 3HAYEHHS (P

B [3, c. 415] mokasaHo, IO /1A PyXy CUCTEMU IIO ONTUMAJIbHINI TpaeKTopii
le ey W, H SIKiJ JOCATAETHCA MiHIMaIbHEe 3HAUE€HHA CepeJHbOTO 3ara/IbHOTO 36I/ITI<y

_ %'N _ 2

L_Z'::laf—l[:m{: b’:—l) +C1:—1’

LOCUTb BUOMPATU Ha KOXKHOMY KpOLIi T YIPaB/IiHHs U, B/IA IKOTO KoediieHTH
a,_4,b,_; MOXyTH 6y Ty 064KCIIeH] B ABHOMY BUIJIAAL 32 HACTYIIHUMM (OPMY/IaMIL:

2
a_, = (w) b, = L(M —ﬁf)’ (popmyna 2)

O +ar+pr 0y O +a;
fie 0, — IOTOYHi 36MTKM, TIOB A3aHi 3 BUOOPOM YIIPaBIiHHA U ; &, — IOTOYHA Bap-
TicTp Binxunenns W, iz uinbosoro snadenns t_. Came i Moxe 6yTu o6umCIeHe K Ji-
uiitna ¢ynkuisa Big W, 3a HactynHoio dhopmyrnoio:
_ Grtrarh—(8r+ag) (oW + )
Br+ar+pg .

(popmymna 3)

BaxmBo, 1110 3HaNIeH] TAKMM YMHOM 3HaueHH: YIIPaB/IiHb 1, He 3a/IeXaTh Bifl
dbopmn i BeMIMHM FUCTIEPCill PO3IIOAIUIIB BUNIAAKOBUX 36YPeHD &1, ..., &, 32 YMOBH, 110
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11i 30ypeHHs € He3a/IeXXHUMM 3 HY/IbOBUM CepefHIM i KiHIeBoM0 aucnepciero. Kpim toro,
3Hall[leHi 3HaYeHH: YIIPaB/liHb 3a/IMIIAI0THCA ONTUMAIbHUMIU JI/IS BCAKOT'O IIPOLIECY, OTIN -
CYBaHOTO CHCTEMOIO PiBHSAHB (¢.1).

B maHoMy mOC/IifKeHHI [Is1 HOPIBHSANIbHIUX OLIHOK TeXHIKO-eKOHOMIYHOI edek-
TUBHOCTI pO3I/IAIaNICA anTOPUTMM yiipaB/inHA saracamu I[IEP cucremu onanenns npu-
BaTHOTO OYAMHKY.

bBynu BuxopucTaHi HacTyIHI BUXifgHI JaHi:

posrarryBanHs: 50°44°52» miBHIYHOI M pPOTHL, 31°53°49» CXiTHOI HOBrOTH, BICOTA:
127 M Hap piBHEM MODA.

BUKOpPUCTaHa iHpopMallia Ipo 30BHIIIHI cepeHi TeMIIepaTyp &y o nyy IPOTATOM
OIIaJII0BA/IBHOTO Ce30HY [JIs 0OmacTelt YkpaiHy Ta po3paxoBaHa Ha ixX mificTaBi muTOMa I0-
Tpeba TeIlla Ha OIA/IeHHs IIPUBATHOTO OYAUHKY {5y 32 HACTYIHOK (OPMYIION:

Qopec = —2.90,00n + 23.22. (popmyna 4)

Takoxx 6y BUKOPUCTAaHI HACTYIHI BUXifHI faHi, 1110 3BefeHi Ko Tabm.1.

BBa)ka€eTbcs, 1110 I71s1 OIIaIeHHsI BUKOPUCTOBY€EThCsI Oy pe YKpalHCbKe BYTijIs, KO-
edillieHT ITepepaxyHKy OfiHi€l TOHU AKOTO J.’:'IJ B YMOBHe ITa/iMBO lopiBHIOE 0.398.

Pospaxosani cepents Qo qn Ta Makcumanbha @, ., 3aranbpHi noTpe6u Tema Ha

OITaJIEHHA IIPUBAaTHOTO 6yJII/IHKy 3a HACTYITHUMU (I)OpMy)'[aMI/II

— ET R . .
Qmea'n. — “‘TKan SQspec 24 Tmsan ’
Ta

— KBT . §. . .
Qmax — “TKan N Qmax 24 Tmax’
BT - 11711

ne Kfg, =1/1163000 - xoedinieHT nepepaxyHky sry I Ka.n.

TakoX pO3paxoBaHO MAKCHUMAJIbHY MOXK/IMBY HOTpeOy BYTi/I/Isl Ha OIIajIeHHs — (5
3a popmynow: G = p_ . - Zmax

Spec c
v

PesyybraTu momnepenHix po3paxyHKiB 3BefeHi B Ta6.2.

B moganpmnx po3paxyHKax 3MiHHMM, 110 BUKOPMCTOBYIOTbCS, HAJAaHO HACTYII-
HOTO 3MiCTYy:

Mu’T - noto4Hui 3anuiok I[1EP Ha KiHellb ITOIIepeTHbOTO OMA/IIOBA/IBHOTO CE30HY;

Py - IOTOYHA BapTiCTh 36epiranns Byriws, g, = P - INFL;

@, — notouHa BapricTh BigxwienHs Bif G, 8, = 2(C + D) - INFL;

Haitrpocrinmm BapiaHTOM yIIpaB/IiHHA /151 HOPIBHSIHH 6Y/I0 00paHO HACTYIIHUIL
u, =G —W. ' .
Bukopucrani HacTynHi popMynu A po3paxyHKiB:
2@l = C -y _- INFL - moTo4Ha BapTicTb ByTi/uIa 3 ypaxyBaHHAM iHALii;
stor __ . . . . . . .
I7*°" = py - G - INFL _ norouna apricts 36epiranns ByTiA — 3% Bif BapTOCTI;
¥ = eeal 4 [stor 4 D - INFL - cymapHi TOTOYHi BUTpaTIL.
I/t TeCTOBUX PO3paxyHKIB 6y BUKOPUCTAHI BUIIALKOBI 3HAYEHHS CepeqHbOI
30BHIIIHDOI TEMIIEpATyPU NTPOTATOM 10 OIaIoBaNbHMX CE30HIB Ta TPMBAIOCTI IMX OIIa-
JIIOBaTIbHUX CE30HiB.
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Ta6bnuus 2

Pe3ynstat nonepegHix po3paxyHkis

Mutoma notpe6a Tennanpu £ ..., Uspec 28.15 Br/(m2-rop)
Cepenns notpe6a Tenna Ha onaneHHs Qrnean 5.55 lkan/pik
Mutoma notpe6a Tenna npu Emin Amax 31.92 Br/(m2-rog)
MakcumanbHa notpeba Tenna Ha onaneHHs Qrnax 6.62 lkan/pik
MakcumarnbHa Moxnuea notpe6a Byrinis Ha onaneHHs G 3.16 ToH

CymapHsi BUTpaTi IpoTAroM 1ux 10 onanoBaJlbHUX CE30HIB CK/Ia/IA: BUTPATa BY-
ri/iA Ha omajieHHA — 27.32 TOH, 06CAT JOCTaBKYU BYTi/UIA — 27.49 TOH.

Bapricts 3 ypaxyBaHHAM iHGIALL: Byrimst — 53 799 rpH.,36epiranns — 1 856 TpH.,
moctaBkM BYTimA — 2 303 rpH. CymapHi Butpatu — 57 957 rpH.

AJbTepHATVBHUII BapiaHT yrpas/iHHs 6yn1o o6pano srifHo popmyn (.25 ¢.3),
AKI TiC/IA MiICTAHOBKYM B HUX 3HAY€Hb p_ Ta B HaOyBaloTh HACTYITHOTO BUIJLAMY:

a % pgINFL-(2(€+D)INFL+ag)
== bl
1 2(C+D)}-INFL+a;+pgINFL

b _ 1 (976+a7b1-) ,
Tl e \ Bptag

_ BpG+aghi—(8p+ag) {wpWy) .

¥ Br+ar+pg

CyMapHi BUTpaTy IPOTATOM THUX caMMX 10 BUIIaIKOBUX OIa/II0BAIbHIX CE30HiB
CKJIa/In: BUTpaTa BYT/ULA Ha ollajieHHsA — 27.32 TOH, 00CAT JOCTaBKU BYTi/UiA — 27.31 TOH.
BapricTs 3 ypaxyBaHHAM iHALil: Byri/umst — 53 494 rpH., 36epiranss — 1 752 TpH., JOCTaB-
Ky Byrimns — 2 303 rpH. CymapHi Butparu — 57 549 rpH.

DopMynToBaHHA 33a4i YIpaB/liHHA €HePreTUYHOI CUCTEMOIO 3 YpaXyBaHHAM
BUITAJKOBOCTI 30BHIIIHIX /IiJf B TEPMiHaX CTOXaCTUYHOI Teopil yIIpaB/IiHHA 3 aflaliTalli€lo
TO3BOJIMIIO OTPUMATV KOHKYPEHTOCIIPOMOXXHMI a/ITOPUTM PEKYPEHTHOTO PO3PaXyHKY
OIITMMAJ/IBHOTO 32 KPUTEPIEM BUTPAT CLieHapil0 PYHKIIOHYBaHHS.

BracTuBicTB, 110 ONITMMAaJIbHICTD IPOLIeAYPY He 3a/IeKNUTD Bili GopMU i BenMInHN
AUCIIepCiit pO3IO/iIiB BUIAAKOBUX 30y PEHb i, TAKIMM YMHOM, 3a/IUIIAETHCS OIITUMA/IBHOIO
IIs1 BCSIKOTO TIPOLIECY, SIKMIT MOYKe Oy TI OMMCaHMIT 3a/JaHOI0 CHCTEMOIO PIBHSIHD, 3HAYHO
PO3LIMPIOE 06/1ACTD 3aCTOCYBAHHSI OTPUMAHNX Pe3y/IbTATiB, OCKIIbKI HaTA€ MOXX/IUBICTD
BUKOPUCTaHHA MOJEIi B peanbHIX YMOBaX, KOV BULTIAT, PO3IIOAIi/IiB BUIIaJKOBYX ITapaMe-
TpiB Ta Ix AucHepcii He MOXXyTb 6yTU JOCTOBIPHO BU3HAYEH.

Iocunanns:
1. Jenucos B.A. IepapxiyHa Mofenb ONTUMIi3allii €KOIOTiYHMX MapaMeTpiB KUTIOBO-
KOMYyHa/IbHOro rocrogapcraa/ Haykosuit 36ipauk «IIpo6emu 3aranbHOI eHepreTi-
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Jennucos B.A. BusHaueHHs1 ZOLIIBHUX 06CATIB BUKOPUCTAHHS eHeprosdepirarndmx
TEXHOJIOT1i B XXMTIOBO-KOMYHa/IbHOMY rocriogapctsi/ Haykosuit 36ipank «IIpo6ie-
MU 3aTa/IbHOI eHepreTuKm», [HcTuTyT 3aranpHoi enepreTrky HAH Yipainu, Ne 2 (29)
(2012), ISSN 1562-8965, C 41-50.
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JlorucTuyeckue MpoIecchl COBPeMEeHHBIX KOMIIAHUN JOCTaTOYHO CIOXKHBI, YTO
00yC/IOBIEHO MOTOKOM IOCTABOK U IPORaXx LeHHOcTell. [locpencTBOM 3TuUX MOTOKOB
IIpeANPUATIA B3aIMOJEICTBYIOT C BHEIITHYIMY CCTeMaMu. B cBoro ouepenb, BHy TpU IIpefi-
IIPMATHI BBIOETAIOTCA MPOLIeCChl IPOABIDKEHNA, MAHUITYIMPOBAHNA, XPaHEeHN A, TPaHC-
MTOPTUPOBAHUS U TOAJEP>KaHNUSA 3aI1acOB, IYTO 00eCIIeYnBAETCS JIOTUCTUIECKO NHpa-
CTPYKTYpoOIL. [1]

Jloructudeckas HHPPACTPYKTYpa sIB/AETCS BKHOI COCTABIISIONIEI COBPeMeH-
HOII MIPOBOIT 9koHOMUKH. Ee pasButie cioco6CTByeT ONTUMM3AL[UY IIPOLIecca JOCTaB-
K TOBapa OT MPOU3BOANUTENS K TOTPEONUTENIO, KaK C TIOMOIIIBIO TIOCPETHNKOB, TaK U 6e3
HuxX. YeM ydiire pasButa MHYPACTPYKTYPa, TEM IPOLIe TPOXOAUT ITOT Ipoiecc. [Toaromy
OCBEIOM/IEHHOCTD O COCTOSTHIM MH(PACTPYKTYPbI B POCCUU SB/IsI€ TCS BAXKHOI COCTABHOM
9acTbI0 10rucTUKM. OCOOEHHO 3TO aKTYa/IbHO B Hallle BpeMs, B BeK [TI06a/Tn3aIuiL 1 pbl-
HOYHOI 9KOHOMMKIA.

B Poccun o Bommpocax JIOTMCTUKM HA4ajIyM 3aJyMbIBaTbCs IO3XKe, YeM B IPYTUX
PpasBUTBIX cTpaHax. [IpudnHaMy aTOMy HOCTY>KMIN Takye PaKTOpPbI, KaK HM3KUI ypOBEeHb
JKM3HM HaceJIeHMsI, BLICOKMUII yPOBEHDb MOHOIIO/IM3MA B CAMbIX BaXKHBIX OTPACIIAX, (PUHAH-
COBBIE KPU3MNCBI, HeTaTUBHAsA peCTPYKTYpHU3alis SKOHOMUKM, CBePThIBaHVe HBECTUILINIA,
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6e3paboruia B 60mbinx Maciurabax, Heratexxu. BorencTsme aTux u gpyrux pakTopos —
colMasnbHasl HAIPSDKEHHOCTD BO BCEX C/IOSIX 06IIeCTBa, KOTOpas He COCOOCTBYET Ipo-
IOBVDKEHUIO B POCCUIICKMIT OM3HEC TOTUCTUYECKUX JIeT.

Tak 4TO >ke MBI IMeeM Ha CETORHATHUI IeHb? [IoHMMaHue poCCUIICKOM TOTUCTU-
4eCKOI HayK! HEOJHO3HAa4HO. Tak, MHOTYE JIIOAY [TOHMMAIOT HeOOXOAMMOCTb IOTUCTUKY
KaK HayKI1, HO B TO XKe BpeMs, CYILL[eCTBYeT 3HA4NTeTbHasi HEOCBETOM/IEHHOCTD 001[eCcTBa
B IAaHHOM BoIpoce. OfHOM 13 IPUYMH 3TOTO ABJIAETCA TO, 4To CMUVI yhensaioT HemocTa-
TOYHOE BHUMAaHNe BOIPOCY MOIMY/APU3ALNA JOTUCTUKN. [Ipy 3TOM CTOUT OTMETUTD,
4TO B HACTOsIIIee JKe BpeMst 60/bIlioe 3HaYeHIe IIPUOOpeTaeT HOCTPpOEHNe yIIpaBIIe-
HUA COLMATbHO-9KOHOMMYECKUMU CUCTEMaMI Ha OCHOBE JIOTMCTUYECKOTO MOAX0Ma, TaK
KaK /00011 CICTeMe IIPUCYILY HeONpeNe/IeHHOCTD U SHTPOINsI B 06/IaCTI MEHEIPKMEHTA,
TEXHOJIOTMYECKOTO IIPOLeCCa, PeCypPCOB, MHPOpMaruy, prHAHCOB U APYTUX ITOTOKOBBIX
IIPOLIECCOB, KOTOPbIe 3HAYNTENTBHO CHIDKAIOTCS IIPY 00 pa3oBaHNU MHTETPUPOBAHHO JIO-
TUCTUYECKON CHCTEeMBI. DBOJTIONNA TOTUCTUKI ITOKAa3bIBaeT, YTO OHA CTAHOBUTCA OJHUM
3 [JIaBHBIX CTPATETNYeCKUX MHCTPYMEHTOB [OBBIIIEHNsI KOHKY PEHTOCIIOCOOHOCTHU TIpe-
npusATuit. [2]

Il pyroit HeMaToBaXKHOM ITPOOIEMOVI SIB/IsIETCSI Ma/IO€ KOTMYeCTBO KBaIUpuImpo-
BaHHBIXKa/POB,CIIOCOOHBIX TPOAYKTUBHO BBIIIO/IHSTH [TOCTAB/IEHHbIE [Iepe HUMI 3a /1AL
U CIIOCOOCTBOBATh MOAEPHU3ALNI JIOTUCTIIECKOI NHPPACTPYKTYpsL. [I09TOMY BBIITYCK
BY3aMIU OIIBITHBIX MEHE[)KEPOB SIBJISIeTCs aKTYyalbHOM 3aiadyeil Ha CETONHAIIHMI I€Hb.

Ceityac ¥ TOCyJapCTBO, M HETOCYAAPCTBEHHbIE IPEANPUATIA JOBOIbHO AKTUBHO
3aHIMAIOTCSI TPO6IeMaMI TOTUCTUIECKO MH(PPACTPYKTYPbL B TOM 41crte, OHM CTpeMsIT-
Cs1 K ITOBBILIEHNIO Ka4eCTBA TPAHCIIOPTHBIX YCITYT, CHVYDKEHUIO COBOKYITHBIX JIOTMYECKUX
3aTpaT U YBEIUYEHNIO KOHKYPEHTOCIIOCOOHOCTU POCCUIICKOI TPAHCIIOPTHOM CHCTEMBI.
Tax 107151 aBTOMOOM/IBHBIX ZOPOT 0611[eTr0 I0/Ib30BAHN, OTBEYA O X HOPMATUBHBIM Tpe-
6oBaHusMm, B 2013 rogy no cpaBHeHno ¢ 2011 rogoM yBenmu4maach MoYTH Ha 2 IMPOLEHTA
(c 36,0 o 37,9%). KoHeuHo, mporpecc HeBEPOSITHO MaJI, HO KaK MbI MOXKeM 3aMeTUTb, I10-
3UTHUBHbIE N3MEHEHISI BCE JKe UMEIOT MeCTO. Ba)KHO OTMETUTb, ITO HEAABHO ObITa IPUHSI-
Ta emepanbHast LeneBas nporpamma «Passurue TpaHcopTHO cuctemsl Poccun (2010-
2015 roma)».

IMokasare/y MOI/IV ObI OBITH 1 BBILLIE, HO 9TOT IIPOLIECC 3ATPY/AHAETCSI HELOCTATOY-
HBIM onlbITOM Poccyy B maHHOM Boripoce. Bo MHOTHMX CTy4asIX TOTMCTUYeCKIe KOHLIETIIIUI
PO BUTAIOTCS MHOCTPAHHBIMY KOMIIAHUSIMI 3a CYET B/IOKEHMsI 3aPyOeXXHOr0 KaInTaa.

KrroueBoit mpo6meMolt TakKe SIBISETC COCTOSIHIE TOPOT, KOTOPO€e HE COOTBET-
CTBYeT CTaHJApTaM, IPMHATBHIM B Pa3BUTBIX CTPaHaX. B OCHOBHOM 9TO IIPOMCXOAMT 13-32
HeOpMHAHCUPOBAHHOCTY TPAHCIIOPTHOI CUCTEMBI I1 €€ K/II0UeBBIX CETMEHTOB.

Takoe COCTOSTHMSI POCCHUIICKOT IOTUCTIYECKOI MH(PPACTPYKTY Pbl SIB/IAETCS CHEP-
XKMBAIOLM (PAKTOPOM ISl Pa3BUTISI SKOHOMIKIL CTPAHBI 1 0OIII€CTBA B LIeJIOM, IOITOMY
HeoOXOMMO MPEAIPUHIMATD DS Mep.

Jly1s1 peltieHst OCHOBHBIX 3a/iad HEOOXO1IMO, BO-IIEPBBIX, Pa3BUBATh TPAHCIIOPT-
HBbI€ Y3JIbl ¥ TPAHCIIOPTHBIE MaTUCTPAJIN, CTPOUTDb HOBble TepMMHasbl. Kak IMOKasbIBaeT
[IPAKTUKA,yPOBEHb Pa3BUTHUS TPAHCIIOPTHON MHQPACTPYKTY PbI CETOIHsI SHAUNUTEIBHO OT-
CTaeT OT rpy30060poTa. DTO IPUBOANT K TIepeTrpysKaM MarucTpasell, a, Cief0BaTebHO, U
K 3aMeJIJIeHNI0 TIpoliecca IepeBO3KM TOBApOB.

Kax y>xe 61710 CKa3aHO BbllIle, OLHOI U3 IPOO/IeM B/IsIETCS HEFOCTATOUHOE -
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HAaHCHMPOBaHIE TPAHCIOPTHOI MHPpacTpyKTypsl. Tak B Poccuu exerogHo BbIfe/sIeTCA
2,2% ot BBII, B To Bpems, Kak B CIIIA 3ToT moKka3arenb cocTasnaeT 3%, a B Kurae 6,1%.
Bormpoc ¢ punaHCHpOBaHMEM MOXKHO 00/1er4nTh 6/1arofaps 4acTHbIM MHBecTUIMAM. Of-
HaKo ceifuac B 9TOM cepe mesa 0O6CTOAT He TaK YK U IPOCTO. ITO OTIACTHU CBSI3AHO C
OTCYTCTBMEM IIPO3PAYHON KOHKYPEHLIMM U HEBBICOKO aKTMBHOCTBIO YaCTHOTO CEKTOPA B
TAHHOM BOIIpOCe.

OcTaB/sAeT KeNaTh TyYLIero ¥ CUTYalys C JOPOKHBIM CTPOUTENbCTBOM. [ 14 peitie-
HIs 9TOI 3aJa4¥ HY)KHO BHEPSITb HOBbIE TEXHOIOTHUI, KOTOPbIE MOIIV GBI yBEIMIUTD CPOK
CITY>KOBI OPOXKHOTO MOKPBITHSI, YMEHBIIWIN OBl CTOMMOCTb PEMOHTHBIX PaboT 1 T.II.

E1ute ogHo 11e1bi0 Poccust ctaBuT mepen co601i pasBUTIE TOTUCTUIECKON MHPa-
CTPYKTYPbI B MY/IbTMMOJA/IbHBIX TPAHCIOPTHBIX Y3/1aX ¥ MOPCKMX HopTax. IloTeHnman
Poccun B pa3BuTum sKCropTa TPaHCIIOPTHBIX YCIYT ¥ pa3BUTUM TPAaH3UTHBIX yC/TyT OY€Hb
BeJINK 6/1arofapsi ee yaYHOMy reorpauueckoMy MOIOXeHUIO: CBsA31 KakK ¢ EBporoit, Tak
U ¢ A3¥ell, BBIXOZaM K MOPSIM U T.IL. OTa cpepa SIB/IAeTCs OFHOI U3 CAMBIX ITEPCIIeKTUBHBIX
IJIs1 pa3BUTISI HAlllel CTPaHbL, I09TOMY HeOOXOAVMO HaIaXXMBATh MEXXIYHAPOSHbIE KOH-
TaKTbl, CO3[jaBaTh HOBbIE KOHTEIHEPHBIE I TPy30IiepepabaThIBaolIie TEPMIHAIBL, MY/Ib-
TUMOJAJ/IbHbIE TPAHCIOPTHO-/TOTUCTUYECKIE IIEHTPBL.

ITopBOMA UTOIY MOXHO €llle pa3 OTMETUTb, YTO Pa3BUTHE TOTYICTNYECKON MHpa-
CTPYKTYPBI SIB/IIETCS OFHIM U3 HanbojIee BaXKHbIX U II€PCIeKTUBHBIX BOIIPOCOB fiyist Poc-
cv. Tax, pelnB JaHHBIN BOIIPOC, HAIlIA CTPaHa CMOKeT 3HAYNTETbHO IIOBBICUTD CBOY 9KO-
HOMMYeCKIe IIOKa3aTe/Nn. DTO I03BOMNT 3HAYUTE/TbHO CHU3UTD OCHOBHBIE JIOTMCTUYECKIE
UB[IEP>KKIL, YCKOPUT IBIDKEHIE MaTePIa/IbHBIX IOTOKOB,0yIeT CIOCOOCTBOBATD Pa3BUTUIO
MeXX/TyHapOJHOI TOPTOBJIN.

bu6mmorpaduyeckmii cmmcox
1. KapnosaH.ILMuppacTpykrypanorucrideckuxnporieccos// Becrank Camapckororocy-
TapCTBEHHOTO SKOHOMITIECKOTo YHuBepcuTeTa. — Camapa, 2011. — Ne 3 (77). - C. 38-43/
2. Kapnosa H.IL., Cocynosa JI.A. CTpaTernyeckoe ynpas/ieHNe Ha PbIHKE JIOTMCTUYe-
ckux ycryr // Bectauk CaMapcKoro rocyJapCTBEHHOTO 9KOHOMIYECKOTO YHUBEPCH-
teta. — Camapa, 2011. — Ne 3 (77). - C. 72-77
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JlorncTyka ABAETCA JOCTATOYHO MOJIONOi HAYKOJ, MOPOAUBIIEN B HayYHBIX
KpyTraX MHOTO CIIOPOB IIO OIIpefie/IeHNIO ee MOHATUITHOTO almapaTa. JIorncTuka, Ha Hall
B3IJISA1I, B COBPEMEHHOM O01IIeCTBE SBIISETCS CPENCTBOM IOCTIDKEHNUS CTPATETUIECKIIX []e-
J1e IPeANPUSATUIL Iy TeM KOOPAMHALIUY IOTOKOBBIX IIPOLIECCOB U MEX(YHKIINOHAIBHO
MHTErpalyy He TO/IbKO BHY TPY KOMITAaHIU, HO I 3a €€ IIPefe/IaMI, T.e. MHTeTpaliuy JIOTHC-
TUYECKUX IIPOL[ECCOB, IPOUCXOIAIINX MEXY YIaCTHIKAMM IieTlel] OCTaBoK. [1]

IIpupopa morncTU4ecKon gesaTeIbHOCTU IMeeT BO3MOXKHOCTb OKa3aHMA IOTpe-
6UTeNI0 MaTepMaNTbHOTO IIOTOKA Pa3HOOOPA3HBIX TOTUCTUYECKUX YCIyT. JIOrMcTIdecKui
CepBIC Hepa3pbIBHO CBA3aH C IIPOLIECCOM pacIpefie/IeH s U ABIAeTCA KOMIITIEKCOM YCIYT,
OKa3bIBaeMbIX B IIpoIjecce IIOCTaBKYU TOBAPOB.[2]

B HacTrosAIIee BpeMs Ka4eCTBO IOTMCTUYECKIX YCIIyT UTPaeT OTPOMHYIO posib. OHM
LIMPOKO PacIpOCTpaHeHbl B Kax/1011 cepe skoHomuku. Ho, TeM He MeHee, pa3BUTHeE JI0-
TUCTHUKY HEBO3MOXKHO TIPEACTABUTD 6€3 PasBUTHsI SKOHOMUKM B 1IeTOM. JloTucTHIeCcKe
KOMITAaHUY B HAIIEN cTpaHe Havamu popmupoBarbcs 6omee 20 et Hasan. HecmoTpst Ha
yCIIeXU B 9TOI Cepe, CYILIeCTBYET P CTIOKHOCTENL, IPEISITCTBYOIUX ee 6olee yCIIel-
HOMY Pa3BUTHIO.
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ToBopst 0 Poccuit, MOXXHO 0603HaINTB psif HarbosIee 3HAYMMBIX IIPO6IIEM B HACTO-
siIiee BpeMs:

- TpancropTHble IPO6IEMBL.

- IIpob6nema c kagpamu.

- HepgocraToyHas ocHallleHHOCTb CUCTEMAaMM CBA3M.

HepaunoHanipHOe MCIIO/Ib30BaHIE TPAHCIIOPTHBIX PECYPCOB BlIeYeT 3a COO0I MO-
panbHOe ycTapeBaHMe TeXHMKM. HanloMHMM, YTO MOpa/IbHOE yCTapeBaHe BO3HMKAET TOT-
Za,KOTfja Ha CMeHy yCTapeBIleMy 000pyLOBaHNIO IPUXOAUT 60/Iee yCOBEPIIIEHCTBOBAHHBDII
U yIellleB/IeHHbIN AHAJIOT. A B CBA3Y C HEOCTATOYHBIN Pa3BUTIEM CEeTell aBTOLOPOT, TaK JKe
IIPOMCXOANT U (PUSUUECKUI USHOC TPAHCIIOPTHBIX CPECTB, KOTOPBIII IIPEAIIOIaraeT n3Me-
HeHIe COCTOSIHMSI aBTOMOOWIISI B IIpoliecce ero aKcIyryaTauuu. K erire OfHOI TpaHCIIOPT-
HOII IIp06/IeMe MOXKHO OTHECTI M OTCY TCTBIIE COBPEMEHHBIX IPY30BbIX TEpMIHAIOB. VI3-3a
TOTO, 4TO B Poccuy Ha HaHHBI MOMEHT CYILECTBYIOT TONbKO yCTapeBlINe TPaH3UTHO-
repeBayoyHble ITYHKThI, OHM HE MOTY T IIOJTHOCTBIO CIIPABUTHCA C IOCTaB/I€HHBIMY 3a/1a4a-
M. B HacTosIIIee BpeMsI CYIIeCTBYIOT TO/IBKO U/Ie O BHEIPEHNM COBPEMEHHBIX I'PY30BbIX
Te€PMMHAJIOB Ha TEPPUTOPUM Halllell CTPAHBL.

B cBsA3M C TeM, YTO JIOTMCTUKA SIBIIETCS HOBOI C(pepoil HesiTeNbHOCTU [Ist
SKOHOMMKJ Halllell CTPaHBbl, MBI KCIIBITBIBAEM OCTPYIO HEXBATKY B KBaIM(PUIPOBaHHBIX
Kagpax. 3a nocnegHue 20 €T MOSABUIOCh HEOCTATOYHOE KOMMYECTBO CHElVaINCTOB,
CIIOCOOHBIX OPMEHTNPOBATLCS B COBPEMEHHBIX MPMHIUIIAX OPraHM3aLUN TOTUCTIIEC-
KIX CUCTeM, 06/TafatolyX psoM HeOoOXOAVMMBIX 3HAHUI [/Is1 [TOTHOLIEHHOI peannsarun
IIOCTaB/IEHHBIX 3a7a4. [Ja/leko He BO BCeX By3ax Poccuy MOXKHO IOTyYUTDb KadeCTBEHHOE
obpasoBaHme B mornctudeckoi chepe. bomee Toro, He KaXKblil XUTENb HAIIEN CTPaHBI
3HAKOM C CaMMM IIOHATIEM «IOTUCTUKA», YTO ¥ FOBOPUTH 06 0CO3HaHMU HMpobHIeM, Ka-
CAIOUINXCA JaHHOI OTPpaciu. B HacTosIlee BpeMs rocyqapCcTBO Halllell CTPaHbl aKTUBHO
B351/I0Ch 32 pellleHNe JAHHO Tpo61eMbL. [IpeApMHIMAIOTCs TaKue MePbL, KaK BHEAPEeHe
9TOI! CIIe{MaIbHOCTH B 6O/IBIINHCTBO By30B Poccuy, MOHUTOPYHT KaueCcTBa [I0/Ty4aeMOro
06pa3oBaHus U fanbHellIIee TPYLOYCTPOICTBO KaApPOB.

HepocTaTrouHas OCHallleHHOCTDb CUCTEMAaMU CBA3Y 3aTPYHHAET pa3BUTHE JIOTHUC-
TUYECKOI! fiesiTenbHOCTU B Poccyum. CrcteMbl CBA3M 3HAYMTEIBHO YIPOLIAIOT OCYLIECT-
BJI€HME JIOTUCTUYECKUX (PYHKIINIT, 6/Tarofapst ONTUMM3ALINY COCTAB/IEHIST MAPLIPY THOTO
IIyTH, OTCTIEKMBAHNA TPAHCIOPTHBIX CPEICTB, HAXOALIUXCA B BVDKEHUN, CHIDKEHMIO
TPaHCIIOPTHO-3KCIUTyaTallMIOHHBIX M3/iepKeK. BPoccunTonbko ceityacHa4amoCbakTMBHOE
BHezipeHne crryTHMKOB [JIOHACC Ha TpaHcOpTHBIE cpeficTBa. Porb 1TaHHOM CUCTEMBI B
ofiep>KKe IOTUCTUKM HEBO3MOXKHO IlepeolleHUTh. OCHOBHBIMM IIPEMMYILIeCTBAMI Ha/lN -
yna cnytHuKos IJTIOHACC asnsatorcs:

CHimkeHne pobera aBTOTPaHCIIOPTA.

+ YMeHbIIIeHMe pacX0JOB Ha TOIUIMBO.

- besonmacHoCTh BO Bpems Iy TH.

- CHIKeHMe 3aTpaT Ha MeX/yTOpOJHIE IIePErOBOPHI C BOAUTENAMN.

- KauecTBeHHas KOOpAMHALMA ITePCOHAIA.

« CHIKeHMe PUCKOB YyTOHA TPAHCIOPTHBIX CPEICTB.

« ITpomyKTMBHOE MCIIONIb30BaHNE TPAHCIIOPTA.

COBOKYITHOCTD IaHHBIX TPO6/IEM 0COOEHHO OCTPO OLIYIIAeTCsI B pernoHax Poc-
cun. VIckiioueHneM sIB/ISIIOTCsI KPYIIHbIE TOPOAa, Takye kKak MockBa u CankT-ITetep6ypr. B
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HUX IPOMCXOANUT AKTMBHOE BHE[IpeHe TPAaHCIIOPTHO-TPAH3UTHBIX IlepPeBa/IOYHBIX ITyHK-
TOB, CTPOUTE/IbCTBO COBPEMEHHBIX CKIaICKMX KOMIUIEKCOB, paclIypeHye aBToNapKa 1
[IOATOTOBKA BBICOKOKBAIM(PUIIPOBAHHBIX KafpoB. K coxxaneHn:o, B IpOBUHIUAX HEBO3-
MOYXHO IIPOC/IEANTb TY >Ke JMHAMMUKY, B CBA3M C YeM HEBO3MOXXHO TOBOPUTD 00 OCYILeCT-
BJIEHMI ITOJTHOLIEHHO JIOTUCTUYECKOI e TeNbHOCTI. K pellleHnio naHHO Ipo6/ieMbl He-
06X0A MO IOXOAUTb CUICTEMHO, TAK KaK JIOTMCTHKA SIB/IETCS CHELU(IIeCKOl OTPAC/IbIO
9KOHOMMKM. HeTOCTaTOYHBIN Y POBEHb OCHAIIIEHHOCTH CUCTEM BIeUeT 32 COO 011 BO3HIKHO-
BEHIIe 3aTPY/IHEHNII B OCYILIeCTB/IEHII MEKPETMOHATIbHON U MEXXIYHAPOITHON TOPTOBIIN,
YTO OTPULIATEIBHO CKAa3bIBAETCSA Ha PA3BUTUY TOTUCTUKY CTPAHBI B LIe/IOM. X04eTCs Hafl-
eSTDCS, YTO MPeIPUHATDIE TOCYAAPCTBOM Mephl IPMUBERYT K PellIeHNI0 PACCMOTPEHHbIX
HaMu npo6sieM 1 6YAYT B fa/lbHEIIIIeM CIOCOOCTBOBATh PALIIOHATIBHOMY YIIPAB/IEHUIO
MaTrepuaabHBIMY, PUHAHCOBBIMIL, MH(GOPMALMOHHBIMA 1 LPYTUMIU IIOTOKAMIL.

bu6mmorpaduyeckmii cmmcox
1. KapnoBaH.ILUuppacTpykrypanorucrideckuxnporieccos// Becrank Camapckororocy-
JapCTBEHHOTO SKOHOMITIECKOro YHuBepcuteTa. — Camapa, 2011. - Ne 3 (77). - C. 38-43
2. Kapnosa H.II,, Cocynosa JI.A. CTparerndeckoe yrpas/ieHue Ha PbIHKe JTIOTUCTHYEC-
K1x ycnyr // BectHnk CaMapcKOro rocyjapCTBeHHOTO 9KOHOMMYeC-KOTO YHUBEPCH-
teta. — Camapa, 2011. — Ne 3 (77). - C. 72-77
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SEKCJA 21. FIZYKI I MATEMATYKI.
(OUBUKO-MATEMATUYECKUE HAYKH)
I11/]- CEKI]IA 6. MaTematuka.

Tanuyk B.B.
CTyHeHT 4 Kypcy ¢daKynbTreTy KibepHeTUKM
Kuiscbkoro HanioHanbHOro yHiBepcuTety imeHi Tapaca llleBuenka

TPIAHTVIANIA OJUIAHKN MIZK M OITYK/IIVMMU K-KYTHUKAMMU

Anomauisa. Y pobomi 3anponoHosaHo anzopumm mpianeynauii OinAHKY Mix ony-
KAUMU MHO20KymHukamu Ha naowsuni 3a wac O(N+K2) 3 euxopucmanmsm MEAC. Hada-
EMbCA OUIHKA CKZIAOHOCMI Peani3oeanozo anzopummy ma 00600UMbCA, W0 ANZOPUMM €
WBUOKUM, OCKIZIbKU MAE CKNIAOHICHb, ONU3bKY 00 HUNHBOI OUIHKU.

Abstract. In the paper we introduce an algorithm for triangulation between sections
of a convex polygon on surface with time complexity O(N+K2) using MSAE. Time complexity
lower bound for such algorithms is computed. Also we compute time complexity of implement-
ed algorithm and show that it is fast because its complexity is close to lower bound complexity.

KmrouoBicmoBa: anropurmTpianrynAunii/algorithmfortriangulation, rpianrynanii
IIAHKY MDK OIyK/IMMU MHOTOKYTHMKaMu / triangulation between sections of a convex
polygon, MEAC / MSAE.

Ilocmanosxka npobnemu. Y po6OTI pPO3ITIANAETBCA ORMH 13 AITOPUTMIB
PO3B’s13aHHsI 3a4a4i TPiaHTYIIAL{I AUTAHKY MDX OITYK/IMMM MHOTOKY THUKAMI Ha IJTOIIMH].
Hasni po3rnagaerbcs OLiHKa CKIaIHOCTI JAHOTO aIrOpUTMa.

B reomertpii, TpiaHry/sLis B Hall3ara/JIbHIIIIOMY 3HaUYeHH] — Lie PO3OUTTsI reoMe-
TPUYHOrO 06’€KTa Ha cuMIUTeKcy. Harpukiiaz, Ha IIOLHI e pO36UTTS Ha TPUKY THUKIY,
3Binxu i1 HasBa. TpiaHry/IALis TPUBMMIPHOrO 06’€KTa MICTUTD PO3OUTTS HA TETPArePOHU
(«mipamign» pisHOMaHITHUX (OPM Ta pO3MIpiB), IO JIEKATb ORUH O OFHOLO.

TakoX BUSHaUeHH: TPiaHIy/ALiA y Teofe3ii — O1H 3 TOIOBHIX METO/iB CTBOPEH-
Hs1 MepeXXi OIIOPHMX reofie3snYHNX IyHKTIB. [To/sarae B mo6ynosi psiaiB abo Mepesx 3 mpute-
[JINX OFUH [0 OHOTO TPUKYTHUKIB Ta BU3HAYEHHI PO3TAIIYBAHHsI IX BEPIINH Y BUOpaHilt
cucreMi KoopauHart. Lle 0CHOBHMIIT METOZ CTBOPEHH I Iep>KaBHMX IJITAHOBMX I'eOfIe3MYHIX
mepex. Ky Ty BUMIpIOI0Th TeOHO/IiTaML, FOBXINHY 6a3MCHOI CTOPOHM — MIPHUM APOTOM 4N
manexoMipoM. TpiaHTy/IALI0 OAIIATb HAa YOTUPHU KIaCU TOYHOCTI.

Anani3 ocmannix 0ocnioncenv. Pi3Hi po3finy reoMeTpii BUKOPUCTOBYIOTD HEILO
Bi/IMiHi BM3Ha4Ye€HHA IIbOTO TEPMiHY.

Tpianrynauisa T mpoctopy ]E”‘H — Ije mifpo36uTTs R"*! ha (n + 1)-BuMipHi
CUMIIJIEKC TaKi II10:

6ynb-sKi ABa cuMIIeKcy B T iepeTMHAIOTHCS B CIIUIBHIN IpaHi pebpy 4u BepIinHi,
abo B3arasii He IEPETUHAIOTHCS;

6ymIb-s1Ka 06MexeHa MHOXMHA B R™ ! mepeTuHae ckinueHHy KifbKicTh CUMIIIEK-
ciB3 T[1,c.21].

TpiaHry/siisa MHOXXVHY TOYOK, TOOTO, TPIaHIy/IsILIist AMCKPe THOI MHOXWHI TOYOK
P c ]R““‘l — 11e pO3OUTTs OIIYK/I0i 0O OJIOHKY TOUOK Ha CUMIIIEKCH TaK 110 BUKOHYETHCS
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TIepIlia YMOBa 3 IIONI€PEHbOT0 O3HAYEHH A, Ta MHOYKMHA TOYOK 1110 € BEpIIMHAMU CUMILIEK-
CiB po36uTTs 36iraeTpcs 3 P. Tpianrynauis JlenoHe € HalBigOMIIINM BUOM TpiaHTyIIALIL
MHO>XVHI TOYOK.

TpiaHry/siis MHOTOKY THIMKA — Ije pO30MTTsI MHOTOKY THIKA HA TPUKY THUKI, IL[O
MAaIOTh CIiIbHI pebpa 3 YMOBOIO, 1110 MHOXIMHA BEPIIMH TPUKYTHUKIB CIiBIafjae 3 MHO-
KVMHOIO BePIINH MHOT'OKY THUKA. TpiaHIy/IALisl MHOTOKY THUKIB € OCHOBOIO 6araTboX Bay-
JIMBUX T€OMETPUYHMX a/ITOPUTMIB, HATIPUK/IAJ [IPOCTE PillleHHsI IPpOoOIeMu apT. rajepel.
I'pannyna Tpianrynania lenone — e afganranisa TpianrynAnii JleoHe Bifi MHOXXIH TOYOK
[0 MHOTOKYTHUKIB, y 3aTa/IbHILIIOMY — IO I/IeHapHUX rpadis.

B MeTopi CKiHYE€HHNX €/IEMEHTIB TPiaHIy ALl BUKOPUCTOBYETHCA B AKOCTI CITKM,
110 € OCHOBOIO OOYNC/IeHHs. B 11bOMY BUMIAIKY, TPUKY THUKM [TOBUHHI yTBOPIOBATH MHO-
XXUHY B 006/1acTi BusHaveHHst QpyHKUil. [[71s1 Toro mo6 6y Ty mpupaTHUMM [/t 0OUNCIeHHS,
TPIiaHTy/IALA Ma€ MaTU Y KO)KHOMY BUIIAJKY Pi3Hi TUIIM TPUKY THUKIB, IO 3a/I€XKATh Bifl
KpUTepiiB 3BUYAIIHO-e/IeMEeHTHOTO MOfie/ToBaHHA. Hanpukiiaz, neski MeTopi HOTpe6y10Tb
FOCTPOKYTHi 4y IPSMOKY THI TPUKY THUKI, 1[0 POPMYIOTh HETYIIOKY TOBY CiTKy. Bifomi 6a-
TaTO CITOYHUX TE€XHIK, 110 MiCTATb yTOYHEHHA [le/loHe, HalpUK/Iaf Apyruit anroputm Yy ta
anroput™ Pymepra.

B 6i/b11r 3araJIibHUX TOIIONOTIYHMX IPOCTOPAX, TPIAHTY/IALIsE — Ije PO36UTTs Ha
IIPOCTIIlI KOMIIIEKCH, 10 ToMeoMOop¢Hi mpocTopy [2, c. 318]

Mema cmammi. PeantisyBaTui Ta JOCTIINTH a/ITOPUTM TPiaHTYIALIL AUTAHKMA MK
ONYK/IMMM MHOTOKYTHMKaMM Ha IIJIOLIMHI.

ITocmanosxa 3adaui. Buxopucrosyoun MEAC TpiaHrymoBaTy BilnAHKY MK m
onyknumu k-KyTHUKamM i3 3arajbHOIO KilbKicTio N BepIIyH.

Anzopumm. PeanizoBaHMil a/IrOPUTM TPiaHIy/ALil 6a3yeTbcsA HA OCHOBHMX €Ta-
max Metoni “Pospisail Ta Bonogapoit” st MOO6YLOBY OIYKIOL 0O0IOHKY ISl MHOXKUHU
TOYOK.

MeTopuKa OIArae B peKypCUBHOMY PO3ZiIeHHI HA6OPy TOYOK Ha ABI piBHI miz-
MHOXVHI, a [IOTIM B peKYPCUBHOMY 3/IMTTi IBOX OIYK/INX 000/IOHOK. B Haltomy >x Bumaf-
Ky y HaC € KOOPAMHATY HO6YTOBAHNX MHOTOKY THUKIB, HAM 3a/IMIIIA€THCS /IUIIIE peasli3yBa-
TU CaM aJITOPUTM 3TIUTTA.

PosrnsiHeMo feTanbHillle aITOPUTM:

Hexait y Hac € ;Ba MHOTOKyTHuKaA P’ i P, 3afjani cimckaMu iX TOUOK BifcopToBa-
HIIX 32 TOLMHMKOBOIO CTPINKOI0, HaM Tpeba 3HaiTu P — 1e ix 31uTTs, sike i 6yze ABIATHCA
OITYKJIOI0 0O 0IOHKOIO ITYKaHOI MHOXWHIL [IJ151 [{bOTO LITYKAEMO KPAIIHIO IIPaBy TOUYKY TiBO-
TO MHOTOKYTHMKA i KpPaJfHIO JIiBy IPaBOr0 MHOTOKYTHMKA. ITic/s1 1boro nursaxom mepesi-
POK OIIYK/IOCTi 6yAyEMO HVKHIO Ta BEPXHIO OLIOPHY IIPSIMY MHOTOKY THUKIB. e 3aiimae He
6inbire n nepesipok. Kpoxu anropurmy HactymHi:

IMoku a i b He ABMSIOTHCS HIDKHEIO MEXKEI0 TIOBTOPIOEMO KPOKM a i b:

Hoxu Touku P’ , P’ , P’ He yTBOPIOIOTb /iBOrO MOBOPOTA, TIEPECYBAEMO a TIO
P1 3a ronpyHUKOBOIO CTPINIKOIO.

Hoxu Toukn P, P”, , P”,  He yTBOPIOIOTH /MiBOr0 IOBOPOTA, TlepecyBaemMo b mo
P2 nportu ropMHNKOBOI CTPiNKN.

2) IToBepTaemocs Ha Kpok 1.

SIK TinbpKM yMOBU /1iBOTO ITIOBOPOTY 6y Iy Th BUKOHYBATbCA I IIEPIIOTO i pyroro
HabOpY TOYOK, IOUTYK HIDKHBOI OIOPHOI IMPAMOI 3aBepLICHO.
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CH(P")

PucyHok 1. «[pacbivHa iHTepnpeTauis anroputmy»

3a TaKOoI0 )X CUCTEMOIO ITYKaEMO BEPXHIO OIIOPHY IpAMY. KoxkeH pas, Ko yMOBI
IIOBOPOTY KyTa HAC BIAIITOBYIOTh, MU OYAYEMO TIPSMY, SIKY YTBOPIOE Ky T (puc.1)

O4eBMAHO, TPYAOEMHICTD IIbOTO AJITOPUTMY JIiHilHa BITHOCHO CyMU KiZTbKOCTi
BepLIVH B 06€gHaHNX 060/10HKax. TOMy anropuT™ BKIagaeTbes y oomexxenss O(N+K?).

TeHepyBaHHs MHOTOKYTHUKIB peasli30BaHO depe3 paHAOMHe BUOMPAHHs TOYOK Ha
KOJIi 3 IX ITOJJa/IbIIVM COPTYBAHHAM; BXKe BiICOPTOBaHi TOYKY II0YE€PTOBO 3€EHYEMO IIPAMOIO.

3 oTpuMaHOi MHOXXVHY MHOTOKY THUKIB 6epeMOo HallHVDKHil /TiBUIT MHOTOKY THUK
i3a BUII€HABEEHUM AITOPUTMOM 3€[HYEMO JIOTO 3 HAOMVKINM {0 HbOTO MHOTOKY THU-
KOM y CIIi/IbHY OIIYK/Ty 060/IOHKY 1 TPMAHTY/II0EMO A/LTHKY MDK HuML. LT10 OTpuMaHy HOBY
00OJIHKY Bifi IBOX MU 3aIIaMsATOBYEMO OKPEMO i aji peKypCUBHO 3€GHYEMO 3 KOXKHUM
HACTYIHVM MHOTOKYTHMKOM.Tak M1 po6MMO HOKM He 3€JHAEMO 3 OCTAHHIM MHOTOKYT-
HIJKOM.

HinAHKa MK HUMI TPMAHTY/IIOETHCA ITiJ] Yac IOIIYKY HIDKHDOI Ta BEPXHbOI IIPAMOL.

IToxasaHo, 1110 a/ITOPUTM, AKUI PO3ITIANAETHCA, € HIBUAKIM, OCKIIbKY MA€ CK/Iafl-
HiCTb, 6/IM3BKY O HIDKHBOI OLIHKY CKIafHOCTI. OfHAK MOYKHA MPUIIBUAIINTY JIOTO BU-
KOHAHH, SIKIIIO PO3POOUTH MapajebHy peaisariiio.

Cnucok niteparypu
1. Henone B.H. Sur la spheére vide. —— M3Bectns Axagemun Hayx CCCP, Otnenenne ma-
TEeMaTUYECKUX Y €CTECTBEHHBIX HayK, 1934.
2. Kopmen T. X., Jlentsepcon Y. V1., Pusecr P. JI., lllTaita K. A1ropuT™bel: mocTpoeHue u
aHanmums, 2-e usg. — M.: Bumbsamc, 2005. — 1296 c.
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