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Hpeamer ucciaenoBanus. [IpoMbInuIeHHBIE TEPPUTOPUH TOPOIa MOCKBHI, CTAaBIIAE 00BEKTOM PEHOBAIIHH.

HocTranoBka 3axavyu. V3ydeHue ompITa PEHOBANHN CYIIECTBYIOIINX IIPOMBIIIUICHHBIX TEPPUTOPHUI TOpoaa
MOCKBHI ¢ LIENBIO TOTYYCeHUS JOMOTHUTEIBHBIX 3HAHUH 110 JaHHOHW TeMe. OmrcaHiue COBPEMEHHBIX IPOCSKTHBIX
paboT 1 UX aHANW3, BRIABICHHUE TTIABHBIX OCOOCHHOCTEH U XapaKTePHBIX YePT PCHOBAIINN TAKUX TEPPUTOPHIA.

Pe3yabTaThl. YCTAaHOBJICHO, YTO INPEIIPOEKTHBIE PabOThl MO (OPMHUPOBAHUIO TYPUCTCKOTO KiacTepa
(pe3ynbTaToM KOTOPBIX CTajla KOHIENIMSA TypUCTCKOTO KjacTepa), CBOEro poja THIOTe3a, OMMUCHIBAIOLIAS €ro
MOTCHIMAJbHbIE T'eorpaUuecKre TpPaHMIBl, KIIOYEBblE OOBEKTHl W MapUIPYThl, a TaKKE TYPUCTCKYIO
CIELMANN3ALUIO, T.€. OH MOXET CYIIECTBEHHO yJIyUIIUTh YPOBEHb U KaueCTBO KU3HU HACEJICHHU MaJIoTo TOpoa.

KuawueBble cjioBa:
pexoHCTpyKuus, I. MockBa

Beenenne. CnoBo «peHOBaLKA» C TATBIHA MOYKHO
MIEpEBECTH KaK «OOHOBICHUE». B rpagocTponTensHOM
KOJEKCE  OTOT  TEPMHH  O3HA4aeT  pPa3BUTHUE
3aCTPOEHHBIX TEPPUTOPHH.

CamM0 TNOHATHE pPEHOBAlMM MOJpPa3yMeBaeT
IpoIlecC YJYUMICHUS, MOJEpPHH3AllMKU TEPPUTOPHUH,
3a4acTyl0 C U3MEHeHHeM ee (yHKIHOHAJIbHBIX
ocobenHocTel. [Ipu 3TOM CTpYKTypa 3TOi TEpPUTOPHUU
COXpaHAETCS HOJTHOCTHIO WM YaCTHYHO.

B coBpemeHHOH I'paJOCTPOUTEIBHON CUTYaLUU
pEHOBalMs TMPOMBIIUIEHHBIX TEPPUTOPUN OCTaeTCs
aKTyalbHBIM BOIIPOCOM, KPOME TOT0, €€ BaKHOCTb CO

BpEMEHEM  JIMIIb  BO3pacraer, OCOOCHHO B
HO/IABIISIFOLIEM  OOJIBLIIMHCTBE  KPYITHBIX T'OPOJIOB.
Taxkumu TOHATHAMH Kak 9KOHOMHUYHOCTb,
3CTETUYHOCTb, a rIaBHOE, 9KOJIOTHYHOCTB,
OOBSICHAIOTCS PEHTabENbHOCTh M IEIeCO00pPa3HOCTh
PEHOBAIHH.

Co BTOpOH TIOJIOBUHBI 20 BeKa
MPOM3BOJACTBEHHBIE  TEPPUTOPUU  CTPOMIHCH  Ha

OKpamHax TOpOIOB, OJHAKO PA3BUTHE M PACIIUPEHHUE
TOPOJCKHUX TEPPUTOPHUI MTPUBEIH K 3ATOITHEHUIO ITHX
30H KUJIOHM 3acTpoiikoi. Ilpeanpustus, okpy>KeHHbIE
CenMTHO0M, B OOJBITMHCTBE CBOEM OBLIN BBIHYK/ICHBI
NPEKPaTUTh CBOIO JIESATENBHOCTh YAaCTHYHO HIIU
MOJHOCTBIO, a UX TEPPUTOPHS OKa3anach 3aIlylEHHOM
1 He(YHKIIMOHUPYIOIIEH.

3auactyto BHYTPEHHHE TEPPUTOPUHI
NpeANpPUsITHH, 3aBEPIINBIIIX CBOE
(hyHKIIMOHUPOBAHUE, HE COOTBETCTBYIOT
JaNbHEeHIeMy MpeaHa3HadYeHWI0 W HCIOJIB30BAHUIO,
Tak Kak MMEIT HWHYI0  TPaJOoCTPOUTEIHHYIO
3HAYMMOCTh. A TIOTOMYy HX pPEHOBAaIUSA WIN
PEKOHCTPYKIHMSI ~ SIBJIAETCS ~ HEpEHTAa0eNnbHOH U
HenesnecooOpa3Hoil. MMeHHO 1o 3TOH mpuYMHE
TJIaBHBIM, a MHOTJa M BOBCE E€JAMHCTBEHHBIM
BapUaHTOM SIBIIICTCS CHOC MPENNPUSTHS U CO3AaHUE

I'PafOCTPOUTENBECTBO, KPYIHBIE TIOPOJA, MPOMBIIUIEHHOCTh, IIPHUMED,

peHoBalus,

HOBOI'O KOMIIJICKCA. O,I[HaI(O, OBIBAIOT ClIy4dau, Koraa

3IaHUE COXpaH’IeTCs, HO ero (yHKIHOHAIBHO-
IUTAHUPOBOYHAS COCTaBJIAOMIAS TTOJTHOCTBIO
M3MEHSCTCS.

Nmenno Mo3TOMy B JaHHOHW  pabore
paccMaTpUBalOTCS TPHUMEPHI  Pa3HBIX BapUAHTOB
pedopmupoBaHus MIPOMBIIIJIEHHBIX 00BEKTOB,

U3y4EHHE U aHaJIM3 Pa3JIMYHBIX apPXUTEKTYPHBIX

MacTepCKHX Ha IpuMepe ropoga MOCKBBI, Kak
KpynHeiuero ropoaa PO.
1. Hcropuyeckmii KOHTekcT. Pa3sButue

NPOMBIILIEHHBIX TeppuTopuii ropoaa MockBbI B
coBeTcKoe BpeMms. [IpoMBINIIEHHBIE NPENNPUATUS B
MockBe Hauanmu nosaBisThes enie B XVIII Beke B
(opMe ceMeiHBIX M KycTapHBIX Npon3BoJCTB. Ilocme
MPOMBIIUIEHHOW peBoJitoLnu cepennHbl XIX Beka ux
YHCJIO  Hayajlo  YCKOpeHHO pactu. KpymHsle
MPOM3BOJCTBA B TEPBYIO OYEpeNb MOSBISINCH BJOJH
TPAaHCHOPTHBIX apTepuil: pek Mockssl, Sy3b1, CeTyHu,
M03’K€ — KOJIbI]a MOCKOBCKOM OKpPYXHOU >Kelle3HOM
noporu. Takoe pacrnosioskeHrue ObUIO JTIOTUYHBIM, BE/b
PEKH MO3BOJITH HE TOJBKO JIOCTABIATH I'PY3bI, HO U
BbIpa0aTbiBaTh ~ JHEPIUIO,  HEOOXOOUMYIO  JUIS
MEXAaHU3UPOBAaHHBIX MPOU3BOACTB. Ilman ropoaa
MockBBI, COCTaBIEHHBIH ToBapuiecTsoM CyBopHHa B
1915 romy, a Takxke apXWUBHBIE HCTOYHUKU,
MOKa3bIBAIOT, YTO K Hadyay IlepBoil MuUpoBOii BOWHBI B
MockBe OBUIO OKOJIO CTa MSATHAECSATH KPYIHBIX
NIPEANIPUATHI.

Co Bropoil monoBuHBI 1920-x rOmOB CTapsie
(abpuky HavyadM PEKOHCTPYHPOBATH, ITOSBIIIUCH
HOBBIE 3aBOABI W (abpuku. B mx cTpourTenscTBe
MIPUHUMAIN Y9acTHE M3BECTHBIC apXHUTEKTOPHI: Mibs
Tonocos, Onb JIncuukuii, Hukonait Konnu. Beisieneno
ok0J10 15 mpomemmureHHBIX 3naHui 1920-50-x T0o70B,
HMMEIOIIUX apXUTEKTYPHYIO LIEHHOCTh. MHOTHe U3 HUX
CEeToJHs MOJBEPraloTCs pajAuKanbHON PeKOHCTPYKIUH
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unu cHocy. B I'enepansrom ninane Mocksel 1935 rona
BIIEPBEIE 06110 BBIJIETICHO OKOJIO 50
MPOM3BOJICTBEHHBIX 30H, COOHMPAIOUIMX OT/ACNIBHbBIE
NPOM3BOJICTBA B  KOMIUICKCHBIE  TEPPHUTOPHH,
OIIpeZIesIsisi TEM CaMbIM CTPATErHIO Pa3BUTHUS rOpo/a.

K xoHmy coBerckoro BpeMeHH B MOCKBe
COXPaHHUIIOCH OKOJIO 80 HCTOPUYECKUX
MIPOMBIIIJICHHBIX KOMIUIEKCOB. B mX umcno Obutn
BKJIFOUCHBI  3aBOJIBI, (abpuku,  THIOTpaduy,
JJICKTPOCTAHIMA. A OOBEKTBl  TPaHCIOPTHOU
HHQPPACTPYKTYPhI, TaKhe KaK BOK3aJIbI, OOBEKTHI
JKEJIE3HOIOPOIKHONH MH(MPACTPYKTYpHI, TpaMBaiHbIE
JIeTI0, TPOJUICHOYCHBIE apKH, TapaXXu M JEeT0 KOHKH,
BKJIFOUEHBI HE OBLIM, TaK KaK 3TOT CJOH 3acCily)KHBaeT
OTZAEJIBHOI0 HCCIIETOBAHUSL.

3a mocnegHWE 1Ba  JICCSATWIETHS  MHOTHE
MOCKOBCKHE TIPEIIPHUITUS ObUTM OCTAHOBJICHBI WIIN
BEIBEIICHBI 32 YepTy ropoma. Ha ceromHsAmHuil neHb
(OYHKIMOHHPYIOT TIO WCXOOHOMY Ha3HAYCHHUIO HE
6onee 10 mcTOpUUECKUX TPOMBIIIICHHBIX 00BEKTOB, B
OCHOBHOM AJICKTPOCTAHIINH U XJ1e603aBo b1 [IepBrIMU
KPU3UC TIPETepIieNd TEeKCTWIbHAs © OyMakHas
IMPOMBINIJICHHOCTH B CBA3M C HAPYUICHUEM IMOCTAaBOK
ceIpbst mocne pacnaga Coerckoro Coroza. OmHaxo,
Jpyrue MpOU3BOACTBA — OT KOHAUTEPCKUX 1O
METaJLTyPrHYeCKUX — TaKKe MOCTENEHHO MPEKPaTUIIN
CBOE CYyILIECTBOBaHHE

2.00mmit aHaJIM3 cymecTByIouei "
TOTOBSIIEHCS K peajin3anuu padoThl 10 peHOBAIUHN
TeppuTopuu. [IpoMBIIUICHHBIE  30HEI  TOpoJa
3aHAMArOT Topsnka 18,8 Teic. ra, 4ro cocraBiseT
bonee 17%  TepputopumM  «cTapoi» Mocksel. B
BOIIPOCE PEHOBALUHN TEPPUTOPHUU IPOMBIIUICHHOCTH
CTOJIMIIA TIONIJIA IO JBYM CTE35SM: BIIACTH TOpoAa He
MMPpOCTO TMJIAHHUPYIOT HMCIIOJIB30BATH IMTPOMBINIJICHHBIC
TUIOLIAJIKK JJIsl TPaJOCTPOUTEIBHOTO Pa3BUTHUS, HO U
TOTOBBI I3MEHHUTh  (PYHKIIMOHAIBHBIE OCOOEHHOCTH
HEKOTOPBIX NPEANPUATUN, HAIIPABUB UX IIOTEHLUAJ Ha
MHHOBAI[HOHHOE YKOJIOTMYECKH YHCTOE TPOU3BOJICTBO
WM pasMelieHre 00bEeKTOB APYroro THMa Ha CBOEii
TEePPUTOPHUH.

[oBpItIass MOUIHOCTH TPOU3BOJACTBA, MoOCKBa
CO3/1aeT HOBBIC pabodune MecTa PsIOM C KIIbeM Ha
nepupepun roponma. OTO TO3BOJUT CHATh YacTh

TPaHCIIOPTHOI'O ~ TOTOKA, yTPOM TO  OyAHsAM
CTPEMSILErocs B IIEHTP CTOJIMIIBL, a BEYEPOM - U3 HETO.
Cerogus B lleHTpampHOM  OKpyre  ropona

COCPEIOTOYCHO IIOYTH IIOJIOBHHA pabOYuX MeCT
MockBsbl, a umeHHO, 40% OT Bcero oObema, IpH TOM,
YTO MPOKUBAET TaM TOJIBKO 8% HaceleHMUs.
IIpennpusiTus M UX TEPPUTOPUU  CETOIHS
Pa3BUBAIOTCS OYCHb AKTHBHO, MTOCKOJIBKY 3TO TJIaBHBIC
TOYKHA pOCTa HOBBIX NPOCKTOB. B dmCiie KpymHBIX
MOXKHO TEPEYHCIIHTh TAKHE 3HAKOBBIC ST TOpoJa

00bekThI, kak "3wmapt”, "Cumpon", "Cepnue
Cromuupt", "Ilokonenue", "J/luHactus" u MHOTHE
npyrue. OTH OOBEKTHl B JAaHHBIA IEPHOJ BPEMEHU
SIPKUMH ~ TIPEACTABUTEISIMH  MIPOTPAMMBI  OCBOCHHSI
OBIBIIMX MPOMBITITIEHHBIX 30H.

Tem He MeHee, HEOOXOOAMMO ITOHHMATh
OCOOEHHOCTH  3acCTpOMKHM 3eMellb, Ha KOTOPBIX
JECATWICTUSMU  3arPs3HSIIMCH TOYBBI, CIMBAJHCH
oTpaboTaHHBIC TEXHUYCSCKUE JKUIKOCTH U

3aKanbIBAJIMCh B 3¢MJII0 OTXOJIbI Ipou3BoAcTBa. 1 310
ByuleM ciayyae. K npumepy, B HacTosiiee BpeMs HET
TEXHOJIOTHH, YTOOBI BBIBECTH 3apa)KCHHBIC 3EMIIH C
SIIEPHBIMUA  OTXOJaMu ¢ Oepera MOCKBBI- PEKH Y
MU®DU n mockoBckoro 3aBoaa Ilonnmerannos.

Paborta Hajg TakMMU TIPOEKTAMH MMEET OOJIBIIOE
KOJIMYECTBO CIIOKHOCTEH, OJHAKO, CIacaeT MX OYEHBb
BBICOKasi PEHTA0eNPHOCTP M IEHHOCTh 3eMin. K
TIpUMEPY, HOBOCTPOMKH MOCKBEI peHTaOCIbHBI, JaKe
€CITH TIPUIETCA PEKYIbTHBUPOBATE (BHIBO3HTH, a 3aTEM
BHOBb 3aBO3UTH)CIIOW TPYHTA, TOJIIUHON IIIeCTh
MeTpoB. Ha Takyro riryOuHy HY>KHO PEKYJIbTUBUPOBATH
MOYBY, K IPUMEPY, ECJIU HA MECTE CTPOSIIUXCS 3TaHUIA
ObUIM TIOJNISL a’3pallid, TO ©CTh 3EMJIM, B KOTOPEIC
JIECATUIIETUSIMU CIIMBAJNIaCh KaHanu3alusi MOCKBBI WK
TEXHUYECKUE OTXOJIbI.

3. Ilpumepsl peHOBANUMHM NPOMbIILJIEHHBIX
Tepputopuii. HccienoBanue W aHaJu3 onbITa
peHoBauMU Ha TeppuTopuu ropoaa MocksBbl. B
CBSI3U C TeM, 4TO MOCKBa — 3TO KPyHHEHIINI Tropoj
Poccuiickoit ®deneparumy, a TIPOMBIIIIJIEHHBIE
Tepputopun  3aHUMaroT moutHn 20% oT oOmei
TEPPUTOPUU TOPOJA, HCCIEeOBaHNE MOKa3bIBAET, YTO
NPUMEPOB 10 PEHOBAllMM TPOMBIIUIEHHOCTH Ha
JTAHHOU TEPPUTOPUN OTPOMHOE MHOKeCTBO. JlJis1 Goee
HOAPOOHOTO aHaM3a ObLIM BEIOPAHbI JIMIIb HECKOJIBKO
U3 TaKMX IPUMEPOB, YTOOBI TOKA3aTh OOIHIA XapaKTep
peHOBAIMK KOHKPETHBIX TEPPUTOPHIA.

IMpoexT peHoBaIuu NPOMBIIIJIEHHOMH
TeppuTopuu ObIBIIET0 3aB0oaA «3uJD».
[Ipombriennas 3ona 3uJl — 3TO OrpomHas

Tepputopusi. JlaHHBIM IIPOEKT SBISETCS OJHHM U3
KpynHeHmmx B mupe. OOmas Iuomanb COCTaBIIeT
6oee 400 rexTapoB, pEHOBAITUS ATOH MPOMBIIIICHHON
TEPPUTOPUN — 3TO TepecTpoiika mpumepHo 390 u3
HUX. OcTajbHBIE OCTAlOTCS B  IEPBO3JAHHOM
COCTOSIHUM — OHH SABJIIOTCS 00BEKTaMHU KYyJIbTYPHOTO
M HCTOPHYECKOTO HACIeOUs MU HE MOTYyT OBITh
BuioM3MeHEeHbl. CaM OOBEKT pacloyioKeH Ha Iore
cronuipl, TouHee, B KOAO [10].

Ha repputopun mnpemycMaTpuBaeTcs CO3IaHUS
HECKOJIBKUX OCOOEHHBIX OOBEKTOB, KOTOpbIE OyIyT
TIPUBJIEKATh BHUIMaHKE HE TOJIBKO JKUTENEH roposia, Ho
U TYpPHCTOB. OJTO Takue OOBEKTHl Kak (uiman
MOCKOBCKOTO DpMHTaXKAa, KOTOPHIA OyIET OTKPHIT IS
noceTuTenei MPAaKTUYEeCKU KPYIJIOCYTOYHO.
[Ipennonaraercs orpoMHasi TEpPUTOPHSL, TJ€ IOMECTAT
KapTHHBI W CKYJNBITYPHI, Pa3lWYHbIC BHICTAaBOYHBIC
aMeMeHThl. Tak e TpexycMaTpuBaeTcs KpymHas
peKpearrioHHas TepPUTOPHs, OyIbBap IS MEMIEX0A0B
n HabepexxkHas. OIHUM M3 KPYNHBIX OOBEKTOB
SIBIII€TCS JIEOBBIM JABOPELl M ILEHTP CHUHXPOHHOIO
TUIABaHUS JuIs MPOBEACHUS TypHHUPOB
MEXTyHapOJAHOTO YPOBHSL.

PaboTel 1O peHOBalMM JAHHOW TEPPUTOPUH
Benytes ¢ 2013 roga, Ha JaHHBII MOMEHT B mpoliecce
CTPOMTENILCTBO JKUIBIX JOMOB. Kommuekc mnomydun
nazBanne 3UJIAPT [10]. B ero cocraBe 10 3manuit
BBICOTOM OT 6 0 14 sraxkeit. Hag xkakoeIM 34aHHEM
paboTanyu W3BECTHBIE TU3ANHHEPHl U APXUTEKTOPHI CO
BCEr0 MUPA, MO3TOMY Ka)JI0€ U3 HUX OYyIeT II0-CBOEMY
yHUKaIbHO. OIHOBPEMEHHO C JKHJIBIMH JIOMaMHU
IUIAHUPYETCsl  TOCTPOMKa  Tak  Ke  OOBEKTOB
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00pa3oBaHus, YTOOBI 3aCEJSSACH, JKUIBIBI CPa3y MOTIIH
ycTpouTh cBoux Jereid. Ilo JaHHBIM mpoekTa
MperoJiaraeTcs, YTo 37eCh MOSIBATCS 3 IIKOJBI U 12
JIeTCaioB.

ApT-napk «CumMBOID» HA MecrTe
MeTaJlIyprudeckoro 3asoaa «Cepn u Mojaot». 310
OIMH W3 TIPHMEPOB, TOKA3BIBAIOIINX BO3MOXKHOCTH
CO3/IaHMs Ha TEPPUTOPHH OBIBIIETO MPOMBIIIICHHOTO
TUTaHTa HOBOTO TapkKa  HCKyccTB.  Hekorma
MeTaymyprudeckuid  3aBog  «Cepn m  Momot»
OCTAaHOBWJI CBOE MPOM3BOICTBO MOYTH IECATHICTHE
Ha3ax, B 2011 romy. B pamkax otkpeitus V
MOCKOBCKOTO MEXAYHAPOAHOTO XYA0KECTBEHHOTO
(decTHBaNsA MOJIOIOTO HUCKYCCTBA, HAa TEPPUTOPUU
nosiBuIIcA apT-napk « CUMBOIL.

Ha paHHBIE MOMEHT J3TOT MapK SBIsETCA
COLMANILHO-KYJITYPHBIM O0OBEKTOM, OTKPBIBAFOIIUM
BO3MOXKHOCTH [JI1  Pa3BUTHs, NPOCBEUICHUS U
oOyuenus mroxedd. IIpocTpaHCTBO Onaroyctpomnu u
TIPOBEINTN BHICTABKY. YacThIO BRICTABKH CTAIH TAKXKE U
HalilcHHBIC Ha TEPPUTOPHH 3aBOAAa WHTCPECHEIC
MpeIMETHl M pa3nudHoe obopynoBaHme. OO0beKTaMu
BBICTaBKU OOBIYHO SIBIISIFOTCS PA3JIMUHbIE CKYJIBITYPHI,
HWHCTAUIAIMK, apT-OOBEKTHI, BBIPAXKAIOIIUAC HICH W
MBICIIH Pa3IUYHBIX XYJI0’)KHUKOB. [Tpoext
COBPEMEHHOTO HCKYCCTBAa, IEPEOCMBICINBAIONINI
HUCTOPUYECKU  KOHTEKCT O3TOr0  MecTa, CcTal
CBS3YIOIIUM 3BEHOM MEXJYy €ro NpOIUIbIM U
Oymymum.

PenoBanusi npom3oHbl «COKOJHMHAsE ropay».
PenoBanmss Ha COKOIMHOW TOpe Mpeanosaraet
W3MEHCHNUE U Pa3pabOTKy HHAYCTPHATEHON CTPYKTYPHI
TeppuUTOpud Ha Ooxee KOMQOPTHYIO cpemy Uit
TIPOKUBAHUSL.

Han mapkom mnpoiaeT mwupokas o3eJeHEeHHas
wiathopMa ¢ TaHIYCaMH, IMEHICXOTHBIMH U IaKe
ABTOMOOWJILHBIMH JIOpOramMu. Jta 1arhopma CBSHKET
JKHIIBIE KBapTajbl, KOTOPbIE O0OCOOHIHCH ApYyr OT
JIpyra B Hactosiee Bpems. Kpome Toro, HOBOE

CTPOEHHE TPENOCTABUT IUIOWAAKY JUISl  KHJIBIX
KBapTaJIOB, TOCTHUHUILl, HAy4YHO-TEXHOJIOTMYECKUX
00BEKTOB, OOIIECTBEHHBIX ¥ aJMUHUCTPATUBHBIX

3n1aHuid. B ee meHTpe mo NpoeKkTy mpenycMOTpeH
OysibBap, a TakKe IUIAHWPYETCS BETKa CKOPOCTHOTO
TpamBas. Hemocpencrsenno mopn  ruiatdopmoit
pa3MecTATCslT TapKOBKHM, AaBTOMOWKM U  JIpyrue
00BEKThI, QYHKIMOHAILHOE HANpPaBJIEHHE KOTOPBIX —
o0CITy’)KMBaHHE BIAACTBIEB JIMYHOTO TPAHCIIOPTA.
Kpome Toro, craHius KOJbIEBOM KEJIE3HOW TO0pPOTU
Oyzmer oOBEOUMHEHA  TPAHCIOPTHO-TIEPECaT0YHBIM
KoMmIuilekcoM  co  craHume  merpo  «Illocce
DHTY3UaCTOBY.

Kpome Toro, umeercst NpoeKTHOE MPEIIOKEHUE,
N0 KOTOpoMy Tepputopus 3aBojga  «CamroT»,
PacIoJIOKEHHOTO Ha TEPPUTOPUU HPEANPHUITHSA, HA
CokonuHON  rope, MNpeBpaTUTCS B  HAY4YHO-
UHHOBAIlMOHHBII  LEHTp, a Haxojsdmuecs Ha
TEPPUTOPUH 3aBOJa I[leXa MOJBEPTHYTCS CHIBHBIM
W3MEHEHHsAM U OyayT pa3OuTel Ha Oojiee MeEIKue
TUTOIIAIA, KOTOPBIE 3aTeM OYIyT CIaBaThCs B apeHIY
pa3nmuuyHbIM opraHm3anusaM. CaMbplif KPYIHBIH IIeX
IPEAIPUATHUSL Oyner nepehopMUpOBaH ozt
BBICTAaBOYHOE  IPOCTPAHCTBO. B HeM  Takke

pacriojoXuTcss oO0Ias 30Ha C WHCTPYMEHTaMH,
HEOOXOAMMBIMHM ISl  pa3paboOTOK, 4YTO ITO3BOJIUT
apeHJaTopaM MCHOJb30BaTh UX, HE 3aTpadyuBas
CpeJICTBa Ha CO3JaHHE COOCTBEHHON TEXHUYECKOMH
0a3kbl.

Mys3eii pycckoro MMIpecCMOHM3Ma M OU3Hec-
LIEHTP Ha Tepputopum padpukn «bojabmeBuk». B
cepemnHe XX Beka dTa KoHAWTepcKas Qabdpuka
cuMTazach OgHON W3 KpynHeumux B EBpomne. OgHako
B 2000 romy ee pelriIv BEIHECTH 32 TpeesTbl MOCKBBI,
a 37aHKe TI0 XPaHEHUIO U ImepepaboTKe MyKH U caxapa
nepectaio  (YHKIMOHHpOBaTh.  bbulo  perieHO
nepeOpMUpPOBaTh 3Ty TEPPUTOPHIO JUIL JPYTHX
nenei. 3a  3TOT TPOEKT B3SJIOCH  OpUTaHCKOE
apxutektypHoe Oropo John McAslan + Partners [9].
be3z ymepba it ucTopuueckoro  o0iMkKa  OHO
peoOpa3oBao 3aKpBITYIO MIPOMBIIIJIEHHYO
tepputopuio Gadbpuku “BonpiIeBHK” B COBPEMEHHBIH
KOMIUIEKC, COCTOANIMHA w3 OW3Hec-ieHTpa, Myses
PYCCKOTO WMIPECCHOHM3MA M JKWIBIX alapTaMeHTOB.
ApPXUTEKTOPEI 6ropo MIPOBENHN PCHOBAIIHIO
B HECKOJIBKO JTamoB. B mepByro odepens ObLIO
BOCCTaHOBJICHO TIJlaBHOE 3JaHHe. UyryHHas IUTUTKa
u3 11exoB “bospiieBuka” Temepb yKpallaeT CTEHBI
B BUJIC€ JEKOPAaTHBHOTO IIaHHO, a cBOAsl MoOHBE
(1300peTarens xene300eToHa) U YyTYHHBIE KOJIOHHEI,
xapakrtepHble 115 padpuk XIX Beka, MOXKHO yBHIETh
B J1000u mepBoro crpoecHus[9]. Tpu 3manus ObiBIICH
(abpuky  OOBETUHEHBI TIOJ OJHAM  CTCKJISTHHBIM
KYTIOJIOM, KOTOPBIA  JEpKUTCA Ha M3SIIHBIX
pa3BETBICHHBIX KOJOHHAX. Tak BHyTpH OM3HEC-TICHTpPa
TTOSIBIJICSI CBETIIBIN aTPUyM, CITY KAIIIiA 30HOH OTHBIXA.

I'maBHBIM 3JIaHUEM 0OHOBJICHHO
(habpuKu sBIsCTCS Mys3eii pyccKoro
UMIIPECCHOHM3Ma,  PaCIOJOXKUBUIMICS B OBIBIIEM

MyKOMOJbHOM 1iexe. Kpyrimoe 3manue oOIMIIOBaHO
nepQOopUpOBaHHBIMA ~ METAJUTMYECKUMU  MaHEIsIMH,
KOTOPBIE MATKO OTPAXKAIOT OT CeOs CBET U 3aCTABIISAIOT
HEOOBIYHYI0 KOHCTPYKIIHMIO CBETHUTHCS. BHyTpu msaTsh
STaXeW 3/aHusl COeqUHSIET OeMOCHEeX)Hash BUHTOBAS
JIECTHUIIA C TIOJICBETKOM, a Ha KpHIIIE My3esl OTKpPHITa
MIPOCTOPHAS BepaH/Ia.

IloaBeneHnne WTOroB MO AHAJH3Y NPUMEPOB.
B3sB 32 OCHOBY JTHIIIF HECKOJIBKO TIPUMEPOB HauboIee
SIPKUX TPEACTaBUTENCH 00BEKTOB PEHOBAIIUH, MOXKHO
cACIaTh BbIBOJ, YTO I10 (byHKL[I/IOHaJ'IBHOMy 3HAYCHUIO
OOJIBIIIMHCTBO TPOCKTOB HAMPABJICHO HAa CO3JaHHE
OOIIIECTBCHHO-ICJIOBBIX 30H, C CO3JaHHUEM OOJIBIINX
30H JUISI OTJBIXA, TOPTrOBIM M OHM3HECA, a TaK K& Ha
YIIydIIEHHe  OJKOJIOTHYECKOW  OOCTAaHOBKM  Ha
MPOCKTHPYEMOH TEPPUTOPHH. ITO TPOHUCXOIUT B
CBSI3U C TE€M, UTO apXUTEKTOPHI U YPOAHUCTHI KEIAIOT
pasrpy3uTh HeHTp MOCKBBI M CO3AaTh OJIaronpusiTHbIC
YCIIOBHS JUIA JKU3HH CO BCeMH ynoOCTBaMH Ha
TEPPUTOPUSX Mepudeprn, YTOO0bI OTMECTH HATOOHOCTh
JKHUTEIeH W3 OKpaWH eXaTh KaXIbld JCHb OIKE K
pasButoMy T1eHTpY Topona. Co3maHue KpPYIHBIX
JKUIIBIX KOMILJIICKCOB Ha MECTE TIOJIYITY CTBIX
MIPOMBINIICHHBIX TEPPUTOPHUN JHUINE YCYTyOmiIo Obl
MMOJIOKCHUE TOpoJa W YBEIHMYMWIO OBl IUIOTHOCTH
HACEJIEeHUs OTAEIbHBIX TEPPUTOPUM 1O IIOTHOCTH,
NPEBBIIIAIONIEN HOPMATUBHYIO.
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BeiBoAbI. [onyueHHsie pe3yJIbTaThI
MOATBEPAMIN, YTO PCHOBALUSA MPOMBIILIICHHBIX
TEPPUTOPUIN KPYMHBIX TOPOIOB — 3TO HEOOXOoaUMast
yacTh pasButus ropoma. Co3maHue Ha MecTe
3a0pOIICHHBIX  3aBOJICKMX TEPPUTOPUN  KPYITHBIX
OOIIECTBEHHBIX W  OW3HEC  IEHTPOB,  KHIIBIX
KOMIUIEKCOB M MECT JUIsl OTABIXa OyAeT BBHITOAHO KaK
JUTSI KHHBECTOPOB B 3KOHOMHUYECKOM IUIaHe, TaK U IS
JKATETIEH U TOpO/ia B LIEJIOM.

[IpoBeneHne KOMIUIEKCHOTO HCCIICIOBAaHHUS Ha
COOTBETCTBYIOIICH TEPPUTOPUH  CcHOPMYITHPOBAIO
OCHOBHYIO IICJIb PCHOBAI[MM TEPPUTOPUN - ITO
CO3/IaHUE TAKOM CpeNbl IS )KU3HU YeIOBEKa, KOTOopast
OyJZeT  MONHOCTBIO  YIOBJICTBOPSATH  BCE  €rO
MOTPEOHOCTH KaK COIMAJIBHOTO CYIIECTBA, MAacT
BO3MOXKHOCTh MOJIyYUTh BCE HEOOXOIMMBIC YCIYTH W
pecypchl OYKBaJIbHO B IATOBOM TOCTYITHOCTH.
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OCHOBHBIE TEOPECTHUYECCKUE AaCIICKThI, IIPHUBEICHA

MaTeMaTH4YecKasi MoieIb 00pabOTKH M300paKeHUS aKBATOPUU BOJHOH IIOBEPXHOCTH.
KaroueBble caoBa: BoIHAs IOBEPXHOCTh, HE(TEPA3NUBBI, NCMIU(PPUPOBAHUE AAHHBIX IHCTAHIHOHHOTO
30HIMPOBaHHMS, KOCMHYECKHE CHUMKH, 00paboTKa n300pa)KeHHH, YIKOJIOTHISCKHI MOHHTOPUHT.

BBenenue
[loBeiIeHHEe  KONMMYECTBA W MacITaboB
TEXHOTCHHBIX KaTacTpod, aKTHBHas pa3paboTka
MECTOPOXKJICHUN,  J00bIYa  YIIICBOJOPOJOB,  HX

nepepaboTKa, TPAaHCIOPTUPOBKA, Kak caMoil HedTw,
TaK M MOJy4aeMbIX C IMOMOIIBI0 He€ HePTETPOayKTOB
MPUBOASAT K UHTCHCUBHOMY 3arpsI3HEHUIO
OKPYKAIOIIEro Mupa.

VYCTaHOBIIEHO, YTO B HACTOSINEE BPEMS OKOJIO
IBagIaTH  IIPOIEHTOB  IOBEPXHOCTH  aKBATOPUHU
MupoBoro okeaHa IOKPHITO He()TSHOW IUIEHKOW B
CBSI3M C MPOM3OIICAUIMMHU HedTepazauBamu. [lo
Pa3IUYHBIM OIIEHKaM 3TO JaéT Oojiee 5 MULTHOHOB
TOHH moOTepssHHOW Hedtu B rox. B [1] moxasana
B3aMMOCBSI3b pe3ynpTaToB MEeKCHKaHCKOTO
HerepasznuBa M TOSBIEHHE  KIMMAaTHYECKHX
AHOMAJIMH B YCIOBUAX ATIIAHTHYECKOTO OKeaHa |
Pycckoil paBHUHBI.

I'maBHOM 0COOCHHOCTBHIO AHTPOIIOTCHHBIX
00BEKTOB, KOTOpBIE OTOOpaXkaloTCsl Ha CHHMKaXx,
MPE/ICTABISIETCS YUTAEMOCTh KOHTYPOB U (hOpMa TaKUX
0o0bekToB. IIpy BBIBICHMHM UX IO SPKOCTHBIM
MPHU3HAKaM TOSBISAETCA CIO0XKHOCTh B Pa3/ieleHUHI
KIIaCCOB  OOBEKTOB,  OOYCIOBIIEHHAs  ONM3KUMHU
3HAYEHUSIMH  BEJMYMH  SPKOCTH  OOBEKTOB  C
aQHAJIOTUYHBIMHU CHEKTpPaTbHBIMH MIPU3HAKAMU.
IIpumepoM  Takux  SABISIOTCS  KPBIIM  JIOMOB,
ABTOCTOSIHKH, IOPOTH U T.1.

HccnenoBanusi, npuBeAeHHbIE B [2] MOKa3bIBAIOT,
YTO Ha NPAKTHKE MPEJACTAaBISETCS HEBO3MOXKHBIM
OTAEJINTh N300paXEHHsI TOPOACKUX COOPYKEHHH OT
aBTOJIOPOT WJIM JJaXKe OTKPBITOro rpyHra. B ycnoBusix
MOPCKO# ITOBEPXHOCTH TaKXe CYIIECTBYeT rpobiema
OTZAEJIEeHNsI HEPTAHBIX MATEH OT MHBIX M300paKeHUH,
BBI3BAaHHBIC PA3NUYHBIMH  IPOIECCAMH, KOTOpEIC
MMEIOT MECTO HE TOJBKO Ha IMOBEPXHOCTH aKBATOPHUH,
HO 1 Ha TayOune. Hanpumep, akTyansHON mpobieMoit
YBEPEHHOTO nemudprupoBaHus U300paKeHUI
KOCMHYECKHX CHHUMKOB SIBISIETCS MEXaHHW3M TOYHOTO
paznenieHusi M300pakeHWH He(TSAHBIX IUIEHOK OT
CJIEZIOB TEYEHWH, penbeoB JHA, OKCAHHYECKHX
BUXpEH, THIPOJIOTHYECKOTo (ppOHTA U T.II.

JlaHHBIE TUCTAHIMOHHOTO 30HIMPOBAHMS 3eMIIN
(I33) B pemennu MOCTaBICHHOW 3aJa4d CTAHOBSITCS
rIaBHbIM ucTouHuMKOM [3]. B Hacrosmiee Bpems
e prupoBaHue KOCMUYECKUX CHHMKOB
BOCTPEOOBAaHO B Pa3IMYHBIX OTPACIISIX aHTPOIIOTEHHOM
JeSITeIBHOCTH:

— TIPU TPOBENCHUH T'€OSKOJIIOTHIECKOTO aHaIH3a
crenubix nanamadros [4];

— MPU MOHUTOPWHTE 3a HE3aKOHHOW BBIPYOKOI
neca [5], COCTOSIHHEM JIECHOTO X03HCTBa CTPaHHI [6, 7,
8], mst Beimenenus rpanuil Jieca [9, 10];

- JUIst CBOEBPEMEHHOT'O yCTpaHeHus
HOBPEXJIEHHBIX IOXKAPOM YYAaCTKOB PaCTUTEIBHOCTH
[11];

— TIpU MOHHMTOPHHIE OOBEKTOB AHTPOIOTEHHOI
JesTeIbHOCTH  (TOPHOIOOBIBAIOIINE  TPEANPHUATHS,
O0BEKTHI  THApPOTpPa(UU,  CEMBCKOXO3SIHCTBESHHEIC
0O0BEKTHI M HACEIEHHBIC ITyHKTHI [12], a Takke CBAJIIOK
[13];

— B IIeTX Hambollee JTOCTOBEPHOTO OTPa)KCHUS
uHdopmanuu B kaprorpaduu [14];

— IIpU MOHUTOPHHTE 30H ceneit [15], 3aToruteHus
[16] u HedTe3arps3uénnbIX TeppuTOpHii [17, 18].

Ienb uccneoosanus, nocmanoska 3adauu

Lens UCCIIeI0BaHUS - orpezieneHue

BO3MOXKHOCTH peaIM3allii METO/IOB ACHIN(BPUPOBAHUS

KOCMHYECKHX CHHMMKOB C IeNIbl0 OOHapy>KeHHS
HedTepa3muBoB. bBpulM  TOCTaBIEHBI  CIEAYIOIINE
3aJa4uu:

—  HCCIEJOBaTh OCHOBHBIE  TEOPETHUYECKHE
ACTIEKTHI, CBSI3aHHbBIE c JemrdprpoBaHreM

KOCMHYECKUX CHUMKOB;

— pa3paboTKa MaTeMaTU4YeCKOH MOAETH IS
peam3an METOI0B Neu(PUPOBAHUST KOCMHUYECKUX
CHUMKOB C IIeTIbI0 0OHApYKeHUS HePTepa3ITuBOB.

Memoowt u mamepuainni

I) Merogsl m MaTepHaabl HCCICIOBAHUSA —
cOOp ¥ aHauM3 CYMIECTBYIOMIHUX TEOPETHIECKHUX
CBEJICHM 1o TmpolOiieMe, aHanu3 COOpaHHBIX
MaTepHAJIOB U MHTEPIIPETAIIHSL.

Oobcysrncoenue

Ion MPOIIECCOM eI PUPOBAHUS

MOJIPa3yMEBAIOT TCOPUIO M METOJbI MOJYYCHHUS
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CBeJICHU I 0 Hapy»KHbBIX " BHYTPEHHHUX
XapaKTepUCTUKaX OOBEKTOB TEPpUTOpUHM 1O €&
u3o6paxenuro [19].

ABTOMaTH3MPOBaHHOE JeUIH(PPUPOBAHUE — ITO
OllHA W3 CTAaWii KOMIBIOTEpPHOW o00paboTku [133,
MIPEICTaBICHHBIX B (popMe HU(PPOBBIX H300paKSHHUH,
KOTOpast BKJIIOYAET BBOJ n300pakeHnH
(KOCMOCHUMKOB) B KOMIIBIOTED, AKCIIEPTHYIO OLICHKY
JaHHBIX o OTIpEIETICHHOM TEMAaTHKe
e pUPOBAHIISL.

B 6a3y aBTOMaTH3MPOBAHHOTO ACTIHN(PPUPOBAHUS
MHTETPUPYIOTCSL CHOCOOBI KiaccuduKaum, KOTopble
OBUT OCHOBaHBI HA TEOPHU PACIIO3HABAHMS TOTO WU
MHOTO 00pa3a, U METOABI €r0 PacCIOCHHS.

Lens aBroMaTHyeckod  kimaccupukamuum —
OThICKaHHEe (QYHKIUH, KOTOpas OTOOpa)kaeT Bce
MPU3HAKA ¥ 0COOEHHOCTH PAaCIO3HABAEMBIX O0BEKTOB,
3JIEMEHTaMH KOTOPOTO BBICTYTAIOT KIIacChl 00pa3oB.

Kak ® g Jpyrux MamMHHBIX — METOAOB
e prupoBaHus, 3TOMY CBOHCTBEHHA
HEOOXOANMOCTh 3a/aHMsl YETKHX TPeOOBaHUH s
OCyWIECTBIICHHS ~ oTOOpa  mNpu3HAKoB.  Bribop
MOAXOSIIEro Habopa NMPHU3HAKOB, TO €CTh CO3JaHUE
dTalloHa — JTO  NEPBOCTENEHHas  Ipodiema,
conpshKEHHAs ¢ pacro3HaBaHUEM 00pa3oB.

YCTaHOBIIEHO, YTO  BHEApPEHHE  3TaJOHOB
MPU3HAKOB Ha 0a3¢ HOPMUPOBAHHBIX BEINYMH SPKOCTH
JaéT  BO3MOXKHOCTh  IOBBINICHUS  HAJEKHOCTU
pe3ynbTaTtoB 00paboTKu KOCMOCHUMKOB [19].

Hdnst  BeIOOpa 3TaoHOB W (OPMHPOBAHUS
o0yJaromux BBIOOPOK TPUMEHSIOTCS  pa3lINdHbIC
MmeTozp! [8]:

— HCIIOJIb30BaHNE BEKTOPHOM KapThl (MJIM CIOS),
KOTOPBIi OBl OBLT HaJIOXKEH Ha H300pakeHue;

— HCIIONB30BaHME KJIacca M3 HAIPaBJICHHOTO Ha
OTIpe/IeNIEHHYI0 TEMAaTHKy PAaCTPOBOTO CJIOSI B CUCTEMY
I'IC, KOTOpBIH COOTBETCTBYET 00JACTU M300pasKEHUS
6o, K TpuMepy, NpUOOpeTeHHOro Omaromaps
HEKOHTPOJIMPYEeMOH KJiacCU(pUKALINY;

— BBUIBJIIEHHE 00JAacTH CHHMMKAa, TO €CTh
uneHTHGUKanus THKceNnell B TpaHMIAX 3aqaHHON
obnacru;

— uaeHTH(UKanMs Habopa CMEXHBIX NHKCEJeH,
MMEIOINX OJIM3KHE CIIEKTPAJIbHBIE XapaKTEPUCTHKH.

Hwke  npuBenén  anroputM  0OpaboTKH
N300paKeHNH, COCTABIICHHBIH ISl paCIO3HABAHUS 30H
He(TSHBIX MIIEHOK B YCIOBHAX MOPCKOI aKBaTOPHH.

B kauecTtBe Teopermueckoi 0as3bl IS aHAIH3A
n300paKEeHUH HMCIOIB30BAINCH HEKOTOPBIE METOJBI
teopun uhpopmanmu. CornacHo [20] maHHBIE METOIBI
MMOKa3bIBAIOT 3¢ hexTUBHOCTD pacro3HaBaHus
00BEKTOB Ha CHUMKAX JlaKe NP HAJTMYHUHU [IIyMOB.

C TOukM 3peHusl TeopuH HH(OpMANWK CIEayeT
UCXOJWTh W3 TOTO, YTO BEPOATHOCTH IOSBICHUS
pa3HBIX KJaccoB B o0meM uuciae N 3iIeMEeHTOB
KOHKPETHOro M300paxkeHus (o0buHO ~ 10 mos
Ka)XJJOr0 CIEKTPAJILHOTO KaHaJa) HE OJMHAKOBA.
[TosTOMY, BBOAS CTaHAAPTHBIE YPOBHS KBaHTOBAHUS
Ui W300pakKeHW#, KpaTHBIE JABYMS B KaKOHW-TO
cTeneHu (0OOBIYHO CTENEeHb §), MOXKHO BHECTH YaCTOTHI
nosiBeHus Kaxaod u3 I = 256 rpamanuii. [Ipu aTom
OTHOCHUTEJIbHBIE YaCTOTHI, aHAJOTWYHBbIE OLCHKAM
BEPOSITHOCTEH 110 BEIOOPOYHBIM JaHHBIM, PABHBI:

puyeMm,

i=0

OO11ee YKCIIO Pa3InYHBIX MOCIEI0BATEIbHOCTEH
u3 N anemeHToB | = rpajaliluOHHOrO NpPEACTABICHUS,
TO €CThb YHCIIO BO3MOXHBIX DPa3IUYHBIX COOOMICHHUI
JUIMHOH B N 3JIEMEHTOB, PaBHO:

N!

W=s—
NN, N!

T.¢. 00bEM JIaHHBIX B OJTHOM COOGHICHI/II/I PpaBCH:

inw

H; = Log,W = —

i 9> n2
Bocmonp3oBaBmmce  u3BeCTHOH  popmyioit

CrpunuHra i 6onbimx 3HadeHud N v N;moiryanm:

H ~ ﬁ (NinN —Y!_,N; InN;) =
—N ZI'=0 P;log, P;,

WIM B pacyere Ha
BEIOPAHHOTO N300PaKCHHUS:

JNEMEHT pa3pelICHUst
ﬁi = —NZLoPi log, P;

3HayeHNUsT MHTEHCHBHOCTU IIEPBUYHBIX I[BETOB
M3MEHSIOTCSA B JMara3oHe oJHOro Oaita, T.e. oT 0 10
255, U mo3TOMy, HUMes YHCIO0, XapaKTepusylouiee
JaHHBIM  IHKCENb, MBI  MOXEM  IOCPEICTBOM
apu(METHYECKUX OIepaluil IMONyYnuTh 3HAYCHUS
MEepBUYHBIX IBETOB. B KadecTBE MCXOIHBIX JAaHHBIX
JUI OIHCHIBAGMBIX Jlajiee ajJrOPUTMOB M ONEPaTOPOB
MBI OyAeM paccMaTpHBaTh MATPHILy, JIIEMEHTHI
KOTOpPOIl He TIPEeBOCXOJAT 3HadeHHe 255 U
MIPEACTABISAIOT HHTEHCUBHOCTD OIIPEEICHHOTO 1IBETA.

Takyro MaTpully MOXKHO paccMaTpUBaTh Kak
HEKOTOpOE YHCIOBOE IOJI€ Ha KBajpaTe U3
HATypalnbHBIX YHUCEN, M KOTOPOH BBINOIHAETCS

e
CJIOBHUEC: c M TakKo€, 4YTO MOIAYyJIH a3HOCTHU
X =

ApryMmeHTOB 9JICMCHTOB u
IIEPEBOCXOJIAT €:

aprymMeHTa X He

vzelJ iQi(x)_i(zk e), rae i(x)- aprymenr x, T.
e.x = Mi(x).

3n1ecs mojJ apryMEHTOM MHOJpa3yMeBaeTcs mnapa
HaTypaJbHBIX yucesn, KOTOpBIE SIBIISIFOTCS
COOTBETCTBEHHO HOMEpaMH CTpPOKH M cTojOna B
MaTtpune, rae Haxoaumtces x. [lom x, B maHHOM
KOHTEKCTE, IOHMMAaeTcs He COOCTBEHHO 3HAuCHHE
9TOr0 X, HO KOHKPETHBIM 3JEMEHT 3aJaHHOIo
YUCJIOBOTO TIOJIS, MOATOMY (YHKIIHS 1 OJHO3HAYHO
oTpeieNieHa, a €CIM COBCEM TOYHO, TO 3TO IPOCTO
cBoiictBo x. Ilog MomyneM ymopsgoO4eHHOW Mapsl
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MOHMMAETCsl MAaKCUMyM MOJYJICH KOMIIOHEHTa 3TOH
napsl.

Ha nonsix Takoro Tumna onpenensoTcs onepaTopbl
MOHHUTOPHHI'A, PE3YJIbTATOM KOTOPBIX OyJET SIBISATHCS
OJISL TAKOTO e THIa u pasmepa 1 M — T(M)

JlorM4HO TPEenIoNOKUTE, YTO CYHEPHO3HIUH
OIlepaTOpoB MOHUTOPHHra OyIeT B TOM 4YHCIE H
oIepaTopoM MOHUTOpHHTa. Bo3MoXHO ABa moaxoxa K
HOCTPOCHHIO TaKHX OINEPaTOPOB — HENPEPBIBHBIN H

JIUCKPETHBIM. IIpu HENPEPHIBHOM OAX0.1e
UHTEPIONUpYETCS Halle AUCKPETHOE IIoJie Ha BCe
BEIIECTBCHHbIE  3HAYE€HUS B  MPSAMOYTOJIbHUKE

pa3MepoM, COOTBETCTBYIOIIEM pa3Mepy HCXOIHOTO
JIUCKPETHOTO ToJiss. TakuM 00pa3oM, MbI MOJydYacM
HETPEPHIBHYI0 ~ (QYHKIMIO  JBYX  BCIIECCTBEHHBIX
apryMEHTOB.

B ycnoBusx mocTaBIeHHOW 3amgaddl B OOJBIION
CTENCHN HanOoJiee MEePCIEKTUBHBIM MPEICTABISETCS
JIICKPETHBIH MOIXO0/ U, COOTBETCTBEHHO, TUCKPETHBIE
onepatopsl T. Onepatop Mmorutopunra T Ha30BeM € -
JoKambHEIM, ecni Je > 0,e € NVy € T(4),3x € A.
(3Hagenne T(A)i(x) 3aBUCAT TOJBKO OT 3HAYCHHU W3

U

Buteoo
JlIs NMHKBHOALMHM TSDKEIBIX SKOJOTHYCCKHX U
SKOHOMHYECKHX MOCJIEICTBUIA He(Tepa3uBOB

NPEUIOKEH METOI MOHUTOPUHI'a MOPCKOM aKBaTOPHU
Ha NpeAMeT Hanum4yus HeTAHBIX MIEHOK. Peanmzanms
unen npenmonaraeTcs  3a  C4eT  CPEICTB
JempUpoBaHUsl M PacHo3HaBaHUs OOBEKTOB Ha
KOCMHUYECKHX CHHUMKaX.

B crarke mpencTaBieH alropuTM, MOCTPOSHHBIN
Ha OCHOBE METOJIOB Teopuu MHDopMauuu u GopMys
Crupnunra. JlaHHble METOJbI XapaKTEPHBI TEM, YTO
oHM 3((EKTHBHO pemIalT 3agayd  [POBEPKU
CTaTUCTUYECKUX THUIIOTE3 M HCCICIOBAHUS BIMSHHUSL
3aJlaHHBIX  (AKTOPOB Ha IOBEICHHE OOBEKTOB
U3MEPEHHUS, YTO HAXOJUT MPAKTHYECKOe MPUMEHEHHE
B MOHHUTOpPHUHTE.

Takum  obpasoM, 3a Cc4€T IOCTPOCHHOM
MaTeMaTUYecKOd MoJenu BO3MOXHO oOpaborath
MHOXKECTBO HACHTU(UIHPYEMBIX OOBEKTOB BOJIHOI
MOBEPXHOCTH M Paclo3HaTh 30HbI He()Tepa3IMBOB Ha
paHHHX CTaausX, YTO II03BOJHUT CBOEBPEMEHHO
JMKBHUIMPOBATh OJKOJOTMYECKHE U JKOHOMHYECKUE
HOCJICICTBHS.

[Tnanupyercsi BBIMOJIHUTH SKCHEPUMEHTAIBHBIE
paboTHI 1O MPOBEPKE MPEII0KEHHONH MaTeMaTHIeCKOH
MO/IETIH.
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OCOBEHHOCTH JAHAIIA®THOI'O IINTAHUPOBAHUSA TEPPUTOPUN BOJIBHUILL

Xanmanuna M. A.,
Maeucmpanum, CADPY umenu M.B. Jlomonocosa
2. Apxancenvck, P®©

FEATURES OF LANDSCAPE PLANNING OF HOSPITALS

M.A. Khantalina,

Master student,

Northern (Arctic) Federal University named after M.V. Lomonosov
Arkhangelsk, Russian Federation

AHHOTALUA

YpoBeHp OmaroycTpoiicTBa TeppUTOpHil OONBHHII SBISETCS OJNHUM H3 IOKa3aTejeld KadecTBa Cpeabl
06I/ITaHI/I$I, a [eJICHAIIpaBJICHHasA ACATCIbHOCTL II0 (1)OpMI/Ip0BaHI/IIO 6J'IaFOHpI/IiITHOI7I Cpeabl AJIA MAOHUCHTOB
ABJIACTCA CYIIHOCTBIO FOCy}IapCTBeHHOﬁ TMOJIUTUKU TOPOACKOI'O0 pa3BUTHUA. HC.HI) HUCCJICAOBAHUS 3aKJIIOHYACTCA B
packpbITHH  OCOOeHHOCTell  NaHAmMA(THOrO IUIAHHUPOBAaHHUS TEPPUTOPUM MEAMIMHCKUX  YUPEIKACHHM.
AKXTyaJIbHOCTB pa3padbaTbiBaeéMoOl TeMbI 00YCIIOBIEHa (POPMUPOBAHUEM YCIIOBHUii, OKa3bIBAIOIIMX OJIArOTBOPHOE
BJIHWAHHEC HA COCTOSTHHUE YCJIOBCKA.

Abstract

The level of improvement of the territories of hospitals is one of the indicators of the quality of the living
environment, and targeted activity to create a favorable environment for patients is the essence of the state policy
of urban development. The purpose of the study is to reveal the features of landscape planning of the territory of
medical institutions. The relevance of the topic is due to the formation of conditions that have a beneficial effect

on the human condition.
KuoueBbie cioBa:
O3CJICHCHHUC.

JlannmadTHOE TUTAHMPOBAHUE,

071aroycTpolCcTBO, 30HHPOBAHWUE TEPPHUTOPHH,

Key words: Landscape planning, improvement, zoning of the territory, gardening.

OcHoBormonararonieid  upeei  naHamapTHOTO
IUIAHUPOBAHUSA  SIBIIETCS HWAEAd  SKOJOTHYECKOTO
KapKaca TEeppUTOPHHM KaK CPeroCTaOMIM3HPYIONIETO
MPUPOTHO-aHTPOIIOT€HHOTO (mpupopHO-
TEXHOT'€HHOT'0) 00pa30BaHMs, KOTOPBIH JOIKEH OBITh
chopMHUpPOBaH HA pa3HBIX YPOBHAX (CTpaHa, PErvoH,
MEeCTHOCTB). [1]

OcobenHocty  JNaHMMAGTHOTO — IIAHUPOBAHUSA
mo0oro  nedyeOHOTO  3aBeIEHHs  XapaKTepH3yeTcs
OMpPEEICHHOMN, TOJIBKO €My MPHUCYIICH Creru(HUKO.
ITpu 6maroycTpoiicTBe Takou TEPPUTOPUU
HEoOX0MMO COOJIIOAATh ONpEEIeHHbIE HOPMATHUBHI,
KOTOpBIE TECHO CBSI3aHHBI C e¢ (YHKIMOHAIbHBIM
Ha3zHaueHHeM. OpraHu3aiyst TEPPUTOPUU OOJIHHUIIBI
IOJDKHA OOECIIEUMTh HaIJIEKAINi THTHEHNYECKHH U
MPOTHUBOAIIUAEMHUUECKUI PEXUM, a TaKKe JieyeOHO-
OXPaHHUTEIbHBIA KOM(OPT, HE3aBUCHMO OT CHCTEMBI €€
3acTpoiKH. J{yis 3TOM 1enu TeppuTOpHI0 OOTBHHUIBI 110
(YHKIIMOHAJIBHOMY  TIPU3HAKy  pasfeisioT  Ha
CIEIYIOIINE 30HbI:

a) Je4eOHBIX KOPITyCOB JUIl HEMH(EKINOHHBIX
OOJIbHBIX;

0) JeueOHBIX KOPIYCOB IS WH(MEKIIMOHHBIX
OOJIbHBIX;

B) TOJIMKIIMHHKY;

T') caJ0BO-TIapKOBas;

1) TTATOJIOr0aHATOMUYECKOT0 KOPITyCa;

€) X03sUCTBEHHAs!.

CronoBple pacrojlaraloT B 30HE JieueOHBIX
KOPILYyCOB Il HEHH(EKIHMOHHBIX OONBHBIX WM B

XO34MCTBEHHOI 30HE B OTIENbHBIX 3JaHUSIX WIU
npuctpoiikax. CoraacHO HOPMaTUBHBIM JJOKYMEHTaM,
JnercTByromuM Ha Teppuropun P® u crpan CHI,
perylaMEHTUPOBAaHbl ~ HE  TOJILKO  30HHUPOBAaHME
TEPPUTOPUH OOJBHUIIBI, HO M U3OJISIHS ATHX 30H. Tak,
MEXAy 30HAMH M 10 NEPUMETPY TEPPUTOPUU
OOJNBHUIBI ~ TIPEAYCMOTPEHA  IOJI0CAa  3EJICHBIX
HacaXk/IeHU! MHUPUHON HE MeHee 15M.

Ilepen TmaBHBIMH BXOJaMH B  OOJBHHIIBL,
TIOJIMKIIUHUKY, JIUCTIAHCEPBI, POJWIbHBIE JOMa U
NepUHATATbHBIE HEHTPHI MIPeTyCMOTPEHO
obopynoBate MecTo g moceruteneid. llepen
BBE3/IaMU Ha TEPPUTOPHUIO OJIKHBI OBITH CTOSTHKH JIJIS
aBTOTPAHCIIOPTa  YUPEXKACHUH, COTPYAHUKOB U
nocetutenaei, Ho He Ommke 100 M OT mMmaJaTHBIX
KOpIycoB. BpeMeHHble CTOSIHKM aBTOTpaHCIOpTa
UHIUBUAYaIbHOTO 10JIb30BaHUS cienyer
IUTAHUPOBATh Ha paccTosHuu He Ommke 40 M ot
[JIaBHOTO BbE3/1a B CTallMOHAP.

3nanus JIe4eOHBIX u aMOyJIaTOpHO-
MTOJUKIMHUYECKUX YUPEKICHUH, CAHATOPHEB OOBIYHO
MPOEKTHPYIOT HE BHINIE 9 3Taxed (WpH yCIOBHU
TPaIOCTPOUTEITHHOTO 0OOOCHOBAHUS STAXKHOCTH MOYKET
OBITH yBEIMUYEHA 1o COTJIACOBAHUIO c
TEPPUTOPUANBHBIMU  OpraHamMu [ 0CcyaapCTBEHHOTO
M0’KapHOTO HAZ30pa).

Jist Toro 94TO0BI 0Jar0yCTPOUTH U CIUTAHUPOBATH
TEPPUTOPUIO  MEIULUHCKOTO  YUPESXKICHHUS WU
0O0JILHHUILIBI HEOOXOIUMO

* CO3/aTh OJArONPHUATHBIC YCIOBUS JIJIsl JICUCHMUS;
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* YYUTHIBATh APXUTEKTYPY U IUIAH ONPEISICHHON
OOJBHUIIBI, MEUIIMHCKOTO IICHTPA WK YUPEKICHHUS,

* VYUTHIBATh BHEIIHUE (DAKTOPBI, OTPHUIATECIBHO
BIIMSFOIIUC HA TTAIIMCHTOB W ITOCETUTEIICH;

* OpraHm3oBaTh pabOTy MO  YIyYIICHUIO
CaHWTAapPHO-TUTHCHUYCCKUX  YCIOBHH  TEPPUTOPUHA
OONBHHUIBI, €€ 3alluTHl OT W3JIHIIHETO [IyMa,
OTKPBITOTO  COJHIIA, BETPa, JOPOKHOW  IIBLIH,
3ara30BaHHOCTH BO3/YXa;

* B IICJIOM CO3JIaHUU OJIaronpHUATHON aTMOCQEpHI,
OKa3bpIBAIOMIC Ha OOJBHBIX BBI3OPABIMBAIOIICE,
neyeOHOE BO3JIEHCTBIE;

* TPOBECTH CaJOBBIC PabOTHI HA TEPPUTOPHU
(mocamka HOBBIX JEPEBHEB W KYCTAPHHUKOB, CITHJ
CTaphIX U OMNACHBIX HACAKICHUH, KOTOPHIE MOTYT
BBI3BATh AJUICPIHYCCKIE PCAKIIUN).

* 00OramIcHUU aApXUTEKTYPHOH COCTABISIONICH
VUPEeKICHUS TIOCPEIACTBOM HCIIONB30BAHUS METOHOB
BEPTUKAIBHOTO O3EJICHEHUS, BBICAIKH JCKOPATUBHBIX
pacTeHui;

* 00yCTPOUTH IUIOMIAIKA AJIS 3aHATUH JIeueOHOM
(DU3KYNBTYpO Ha OTKPBITOM BO3AyXEe, OTABIXa M
IIPOTYJIOK Ha TEPPUTOPHH, TIPUHATHUSA BO3AYIIHBIX BaHH
1 HE TOJIBKO.

B mpomecce GmaroycTpoiicTBa  TeppUTOPHH
Je4eOHBIX u amMOyJIaTOPHO-TIOJMKIMHUYECKIX
YUpeXICHUIl ~ BaHO  CcOONIIOAATh  KIIIOYEBBIE
TpeboBaHuUs K kompopTty u OTIBIXY,

CHOCOOCTBYIOIIEMY BBI3JOPOBICHUAIO. JTO IO3BOJIAT
cHemnaTh:

* yIoOHBIE MEMEXOIHBIC TOPOKKHU IS IPOTYIIOK
MAICHTOB;

* OTZENBHEIC JIedeOHBIC TEPPEHKYPHL;

*  IUIOMANKA A  3aHATHU
(bU3KYIBTYpOH;

¢ OTACJBbHBIC 30HBI, BBINOJHAOMIUE pa3JINYHbIC
(GyHKIMH (YHKIMOHAIBHBIE YYaCTKU IPOCTPAHCTBO;

* O3eJIeHEHHEe, OKa3bIBalolllee OJIAroNmpUsSTHOE
MICUXOJIOTHYECKOE BO3JIEHCTBHE;

* ynoOHas cagoBas MeOeNb ISl OTAbIXa M MHOTOE

J1IeueOHOM

Jpyroe.
XBOliHBIE ~ JEpeBbs u KyCTapHUKH c
6ecrIoKOHHBIMH OUYEePTaHUSIMU KpOH

(MmpamMuIanbHBIMI U KOHYCOBH/THBIMH): €J1b KOJIFOYas,
MOXOKEBEIIBHUK ~ OOBIKHOBEHHBIH,  €Ib  cu3as
HEOOXOMMBI Ha TEPPUTOPHH, T1e TpeOyeTcsi NOAHATD
HACTPOEHHE MOCETUTENEH 1 O0JIBHBIX, YCUIUTH 3P HeKT
OMOINOHAJIBHOT'O BOCIIPUATHA. B campix oCCUIaCMBbIX
MecCTax, TIe TaKke TpeOyeTcs NpUBJIEYs BHUMAaHMHE,

PEKOMEHIYIOTCS XBOMHBIE pacreHus c
pa3Hoo0pa3HbIMU (hopMaMU KPOH: eilb cu3as «Lauriny,
MOJOKEBEJIBHUK — OObIKHOBEeHHBIH «Compressa» (¢
npaMuaaiIbHol (opmoit); cocHa ropHas «Gnomy, Tys
samagHas «Woodwardii», Tys 3amagnas «Golden
Globe» (c mapoBumHO#H (HopMOI); MOMOKEBETHHUK
gemryiddateii  «Blue Carpety W MOMOKEBEITHLHUK
TOPU30HTATBHBII «Andorra Compact» (c
TTOIYIIKOBUIHOM | cTeNotencss (GopMoii).

N3 KycTapHUKOB C pa3HOOOpa3HON OKpackoi
JUCTBCB PEKOMEHIYETCS HCIOIb30BaTh: OapOapuc
Tyn6epra «Dart’s Red Lady» ¢ kpacHO-KOpHYHEBOH,
OGapbapuc OTTaBCKHH C (PHOJETOBOM, TOPTEH3UIO
LIepoXOBaTyl0 M muibdaTylo «Preziosa», crumpero
smoHCKy1o «Gold Mound» ¢ 30510THCTOM JIMCTBO.

3eMeNbHbIA Y4acTOK Uil OOJBHHYHOTO TOPOJIKa
JIOJDKEH OBITh YUCTBIM, CYXHM, BIATH OT UCTOYHHUKOB
3arps3HeHus atMochepHoro Bo3ayxa. He momyckaercs
pasMemaTh  yYpPeKACHUS  3APaBOOXPAHEHHWS  HA
3arps3HEeHHBIX TeppuTopusax. ComepikaHNe TOKCHIHBIX
¥ BPEIHBIX BEIIECTB B TIOUYBE W aTMOC(HEPHOM BO3AYXE
HE JOJDKHO TPEBHIIIATh TUTHCHHYCCKHE HOPMBL.
OO0s13aTeIbHBIM YCIOBUEM ISl TEPPUTOPUH JIe4eOHOTO
YUPEXKICHUS SIBIISIETCS Takoe OJaroyCTpoHCTBO, Kak
OrpaxKZieHWe, OcCBelleHHe, o3eneHeHue. [lmomanp
3€JIeHBIX HACAXKJCHUI M Ta30HOB JOJDKHA COCTABIIATH
He MeHee 60% oOmieil miomany ydactka. JlepeBbs
BBICO)KUBAIOTCSI HA PACCTOSIHUM He Oke 15 MeTpos,

KYCTapHHUK - 5 MCTpPOB OT 3JaHHA, B LCIAX
OpeCaAynpeIKaACHUA CHMXCHUA €CTECTBCHHOM
OCBCHICHHOCTH u HHCOJIAIINHN B IIOMCIICHUAX

MEIUIIMHCKOTO yupexaeHus. [2]

B pesynprare coOmoaeHus BCEX pEKOMEHIYEMBIX
MEpOTNpUATHH YITYUIINTCS APXHUTEKTYpPHO-
JaHAmadTHRI  O0JMK — TEPPUTOPHM  OOJILHMIIBI,
JKoJIoTHUECKass oOcTaHOBKa Ha o00BekTe U Oyzder

co3fgana OmarompusiTHas cpega Uil JiedeOHOTO
BO3JICHCTBUS Ha JIFOJICH.
Jluteparypa:
1. E.1IO. KonGoBckuii. JlarnmadTHOE

IUTAHUpOBaHHUE: y4eOHOe mocoOue s CTYICHTOB
BBICITNX YYEOHBIX 3aBeleHHU - V3maTelnbcKuil HeHTp
«Axagemmsa», 2008. — 336 c.

2. TlocranoBnennme IIpaBuremsctBa PO oT
18.05.2010 N 58 «O6 yrBepxxaeann CanlluH
2.1.3.2630-10 "CaHHUTapHO-3MTUIEMUOJIOTHUECKHE
TpeOOBaHUS K OpTraHW3aIUsAM, OCYIIECTBISIOIMNUM
MEIUIINHCKYIO JAeSITeIbHOCTD" .
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K aHAJIN3y NPpEeACTAaBJICHbBI OCHOBHBIC IMOAXOABI OICHKH CpaBHHTeJ’ILHOfI 3(1)(1)6KTI/IBHOCTI/I IIPOCKTa B pa3HbIC
OKOHOMHYCCKHUC TICPUOABL: B IICPUOL IUTAHOBOH M pLIHO‘IHOﬁ O9KOHOMHK, HyTéM PACCMOTPECHHUA TCOPCTHUICCKUX
OCHOB U MPAKTUYCCKOI'0 NPUMCHCHUA KPUTCPUCB SKOHOMHYECKOMU 3(1)(1)CKTI/IBHOCTI/I Ha CMOJCIIMPOBAHHBIX CXEMaAX

pacnpeneuTeNbHON JIEKTPUIECKON CETH.
Annotation

The main way to assessing the comparative efficiency of project in different economic periods are analyzed:
during the planned economy and during the market economy, by means off exploring the theoretical foundations
and practical application of economic efficiency criteria in relation to simulated schemes of distribution network.

KaioueBble ciioBa: skoHOMHYECKasi 3(PEKTUBHOCTh, MPUBEICHHBIE 3aTPAThl, CPOK OKYIAEMOCTH, YUCTO

JIUCKOHTUPOBAHHBIA  JTOXOJ,
pacrnpeenTeabHbIE CETH.

JACKOHTHUPOBAHHBIC

3aTparhkl, TCXHHUKO-DKOHOMHNYCCKHUEC KpUTCPUH,

Key words: economic efficiency, reduced costs, payback period, net present value, discounted costs,

technical and economic criteria, distribution networks.

B CCCP B OCHOBY METOIOB ONpeAeNeHUs
SKOHOMHYECKOW 3(PPEKTHBHOCTH OBUT  ITOJOKEH
MPHUOPUTET HAPOJHOXO3ANUCTBEHHBIX MHTEepecoB. IIpu
3TOM ONTHMAJbHOE pEIIeHHE BBIOMPATOCh Ha OCHOBE
MUHHMYyMa  HapOJHOXO3SMCTBEHHOTO  KPHUTEPHS
ONTHUMAIBHOCTH,  BBIPAXAEMOTO0  IPUBEICHHBIMH
3arparami [1].

B HOBBIX yCIOBUSIX XO35HUCTBOBaHUS B OCHOBHOM
TEXHHYECKHE MOJEpHM3aNu (UHAHCHpYETCT U3
COOCTBeHHBIX cpencTB npennpusitus. Ilosromy Ha
NEepBBII IJIaH CTaBUTCS TpeOOBaHME XO03pacyETHOM
3¢ PEeKTUBHOCTH, KOTOPAsi HAXOIUT CBOE BBHIPAKEHHE B
NPUOBIIN WK B X03pacUETHOM JIOXOJIE.

B nanHOM ciyuae paccmarpuBaeTcsi BOIPOC, a
CTOMJIO JIM 3aMEHATh «padoTaroumuiy KpUTEpuit
NPUBEICHHBIX  3aTpaT HAa  KPUTEPHH  YHCTO
JquckoHTHpoBanHoro goxoma (YJJI), kotopelii B
BBIYUCITUTEIIFHOM acTiekTe 0oJiee CIOXKHBIH, a TIIaBHOE

ONMMpaeTcsi Ha 3HAYWTENBHO  HEOIpeIesEHHEIE,
pa3sMBITBIE  JaHHBIE IPOTHO3UPYEMOTO  IEpPHOAa
pasBuTHsT U (QYHKIMOHMPOBAHUS  IPOEKTHBIX
IBTEPHATHB. IMpuBonsrcs Ppe3yJbTaThl

COIIOCTABUTECJIbHOI'O aHaJIn3a MPHUMCHCHUSA KPUTCPUCB

IUIAHOBOH 3KOHOMMKM — TIPUBEICHHBIX 3aTpaT, M
pbiHOYHOM 3K0OHOMUKH — YJI/] 1 cpoka OKynaeMoCTH.

CrouT  3aMeTHTh, YTO TpU  pa3pabOTKe
9HEprooObEKTa HE BCETAa BapHaHT, Jy4IIUH 10
TEXHOJIOTHUECKUM TapaMeTpaM, peajn3yeTcss Ha
MPaKTUKE, TOCKOIBKY OH MOXET OBITh YKOHOMHUYECKH
HeadexTuBHBIM. [ 37O 11enn OBIIH pa3paboTaHbI
TEXHUKO-OKOHOMHYECKUE KpUTEpUH, 00oOIIaromue
Hapigy C TEXHHYECKHMH ¥ 3KOHOMHYECKHMHU
MOKazaTeNsIMU (PaKTOPbI COLIMAIBbHBIC, IKOJIOTHYECKHE
u Ip.

[Tpu npoexkTHpOBaHNN 00BEKTa pa3padaThIBAIOTCS

U CONOCTABJISIOTCS, Kak IpPaBWIIO, HECKOJIbKO
BapHUaHTOB (ampTepHATHB) €ro HCIIOJIHEHMS,
YIOBJIETBOPSOIINE 3aJJlaHHBIM TEXHUYECKUM
yCIIoBUSM  (HampsDKEHWE — CeTH,  IepefaBacMble

MOIITHOCTH U JIp.). 3aTe€M PaCCUUTBHIBAIOTCS TEXHHKO-
skoHOMIYeckue mokazarenu (TIII), obobmiaembie B
KpHUTEPUSIX CPaBHHUTENBHOMN SKOHOMHUYECKOH
3¢ ¢GeKTUBHOCTH (KpHUTEPUAX ONTHUMAIBHOCTH), Ha
OCHOBE  aHaimm3a  (CONOCTaBJICHHS)  KOTOPBIX
BEIOMpaeTcst HawIydlinii (ONTUMAJbHBIA) BapHUaHT
UCIIOJTHEHUS 00BbEKTa.
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OnuH U3 mepBbIX MOKa3aTesled SKOHOMHYECKOH
a¢pdexTuBHOCTH OBUT pazpaboran B 1937 roay C. A.
Kykenb-Kpaepckum. TakuM mokasaTeneM  SIBISUICS
CPOK OKYMaeMOCTH MAOTMOJIHUTENbHBIX KAaMUTaIbHBIX
BIIOKEHUH [2]:

K2-Ky
Toe = 70, o))

roe K; u K,, 4; u U, —xanutanoBIoxeHus: u
M3/IEPXKKH B NIEPBBIA U BTOPOil BapuaHThl npu K; <K,
u 4, >1,, py0.

Ecimm momydenHoe 3HaueHue mo Qopmyre (1)
MEHBIIE HOPMAaTHBHOIO CPOKa OKYHNAaeMOCTH, T. €.
T« <T,, To BRITOOHEE OyAET BapWaHT ¢ OONBIINMU
KallUTAJIbHBIMKA BJIOKEHHsIMH. HOpMaTHBHBIH CpOK
OKYIaeMOCTH nMeeT BEJIMUUHY obpaTHO
MPOMOPIMOHANBHYI0 HOPMaTHBHOMY KoddduimeHTy
a¢dekTuBHOCTH (MpUHUMAeTCsl paBHbIM cTaBke LIb c
Y4IETOM PHCKOB).

JelicTByrommx MeTOmMYeCKuX ykazaHus [3]
PErIIaMeHTHPYIOT HECKOJIBKO MHO IOKa3aTeslb CpoKa
OKyNaeMOCTH. JTO BpeMs, HEoOXomuMoe Uit
BO3MEIICHHS CYMMBI NePBOHAYAITHBIX
KAIUTAIOBJIOXKCHUH €  IIOMOLIBI0  HAKOIUICHHOM
npuosLH [4].

VYrpouieHHas popmMa oka3arTens:

K

=_ 2
To= 1 @

rae I1 — mpuToK AEeHEeXHBIX CPEACTB, MOIyIaeMbIi
3a CYET COOPY)KEHHS OOBEKTA.

T
(EH : Kit + AI/Iit)

CymectByer JIMCKOHTUPOBAHHBIH CpOK
OKYIaeMOCTH, KOTOPBIH  ONpeneNsieTcss  TaKuM
NeprUoIOM  BpeMEHM  OT  MOMEHTa  Hayaia
CTPOUTENBCTBA OOBEKTa 1O MOMEHTa, KOrja
JUCKOHTHPOBAaHHBIE  JOXOJABl  OT  3KCIUTyaTaluu
o0BeKTa OynyT paBHEI MIepPBOHAYAEHBIM

KaITUTaJIEHBIM BJIOKEHISIM.

OTOT KpHUTepHid OYEHb MPOCT, OJHAKO Tpedyer
MOTIAPHOTO TIepebopa-CoNOCTaBICHUS BAapHUAHTOB, H,
TJIaBHOE, HE OTpPa)kaeT, KakKyl BBITOAY NpHHECET
MIPOEKT 3a Mpe/ieIaMu CpOoKa OKyIaeMocTH. BapuaHr ¢
MEHBIIUM CPOKOM OKYHNaeMOCTH MOXET IMOKa3aTbCs
OoJiee TIPeIIOUTUTENEHBIM, YeM BapUaHT, CIIOCOOHBIN
MpUHECTH OONBLINI cyMMapHBIA noxon [5]. BeiBoabl
HUMEIOT, KaK MPaBWIIO, NPeABAPUTEIbHBIN, OLEHOYHBII
Xapaxrep.

B 1969 roay, B mepuol MiIaHOBON 3KOHOMUKH,
ObuTa pazpaboTaHa W U3gaHa Oo(UIIMATBEHAS METOIIKA
mox Ha3BaHWEeM «THIOBas METOAWMKA OIIPEIeICHUS
SKOHOMHYECKOW  A((PEKTUBHOCTH  KaIHUTaIbHBIX
BioxkeHUuM» [1]. OcHoBOmoJArarOIIUM KpUTEPUEM
STON METOJIUKH SIBIITIOTCS TIPUBEICHHEIC 3aTPATHL.

IIpodeccop . A. ApsamacieB MpeJIOKUI
HECKOJIbKO MojuduKaluidi MeToJa IPUBEICHHBIX
3aTpaT, HOBBIH MeTOA UX (OPMUPOBAHHA IS
JUHAMUYECKUX  TEXHMKO-DKOHOMHYECKHX  CHCTEM
HNPUMEHHUTENBHO K PA3IMYHBIM YCIOBHSM pacdéra U
HEOIpeIeICHHOCTH YCIOBUI UX pa3BuTus [6, 7].

Jns Hambonee YacTHIX AN MPAKTHUKU CIydacB
MPUBEICHHUS PACUYETHBIX 3aTpaT K MEPBOMY TOIY
pacuéTHOTO Ieproa KPUTEpUil IPUBEICHHBIX 3aTPaT B
JUHAMUYECKOH MOCTaHOBKE MPUMEHSICTCS B BUJIE:

3 = - min, i=1,...,N, 3
npt 4 (1 + EHn)t_l (( )

rmue AU;— H3MEHEHNE T'OJIOBBIX
3KCIUTyaTallMOHHBIX pacXo0B t-ro roja 1o cpaBHEHUIO 3np = Ey - K + U > min, 4)

¢ (t-1)-m romom; E, —HOpmaTuBHBIA KOIPPUIHEHT
CPaBHHUTEIHHOH 3(PPEKTUBHOCTH KalNTaJOBIOKCHNH;
E,, —HOpMaTHB  TpHUBEICHHA  pPa3HOBPEMEHHBIX
3aTpar, JUIMTENIbHBIA NepHol NPUHUMABIINHA 3HAUCHHE
paBueiM 0,08. Ha cerogHsmHuii 1IeHb B 3HEPIETUKE
MPUHATO CUNTATh paBHBIM HOPMaTHBHOMY
Ko durmenty 3¢ HEeKTUBHOCTH, SIBJISIFOILIMIACS
HIDKHEH rpaHuned >pQekTHBHOCTH WHBECTHIHN [7,

14].

IIpn HCII0JIb30BAHUU KpuTepus 3)
Tperonaraercs, 4To depe3 I  JeT 0OBeKT BBIXOJIHUT Ha
MPOEKTHYI0  MOIIHOCTh, HWHBECTHUIMH YK€ He
OCYIIECTBIIIOTCA, mnocne 4ero €XKEroHbIE
JKCIUTyaTallUOHHBIE pacxojibl OCTaIOTCs
HEU3MEHHBIMU.

Juns COMOCTaBIEHHUS MIPOEKTOB, KoTJa

CTPOUTENBCTBO OOBEKTOB MPOHUCXOJIUT B TEUCHHUE
KOPOTKOI'O OTpe€3Ka BPEMEHM, HE IPEBBILAIOLIETO
OJIHOTO KaJIEHAAPHOI'0 TOAd, CTaTUYECKUIl KpUTepui
NMECCT BU!:

IIpn CyIIecTBEHHOM pa3IM4YMU BapUaHTOB IO
HAJICKHOCTH JIIEKTPOCHAOXKeHUs BhIpaxkeHus (3), (4)
JOTIOJTHSIOTCSL CJIaraeMbIMH, YYHTHIBAIOLIIMMH YIIEpO
OT OKHJIA€MOT'0 HEJIOOTITyCKa 3JIEKTPOIHEPTUH.

OxoHoMuueckue  kpurepun  (3), (4), wux
Pa3sHOBHUAHOCTH WCTIONB30BATUCH B OTEYECTBEHHON
MpaKTHKe MHOTHE ToAHI [2, 6]. [Ipu 3TOM moka3aTens
HOPMAaTUBHOMI 3¢ EeKTUBHOCTH KalUTaJbHbIX
BJIOXKCHHH MTPUHUMAIICS B pa3Hoe Bpems paBHbM 0,15
win 0,125 6e3 cTpororo aHATMTUIECKOTO 000CHOBAHUS
Ha OCHOBE 3KcrepTu3 [7]. B HOBBIX 3KOHOMHUYECKUX
YCIOBHUSAX OCHOBHBIE NPUHIUIUAIBHBIE MOJI0XKEHUSA
KpHUTEpHUEB u npréMOB CPaBHUTEIBHOI
3¢ PeKTUBHOCTH, 6azupyromuxcs Ha pszae
MoauGUKAIMA MPUBEICHHBIX 3aTpaT [7], COXpaHSIOT
CBO¢ 3HAYEHHME B CBS3M C  HM3MCHEHHEM
SKOHOMHYECKOTO CMBICTIa JaHHOTO Moka3zarens [14].
CraBka oduckonma E, sBnsiomelicss HIKHEH TpaHnLeit
3¢ (EeKTUBHOCTH KaIlUTAJIOBIOXKEHNUH, KOPPEIUpyeT ¢
MIPOIIEHTHOW CTaBKOM 3a XpaHEHHWE CPeACTB B OaHKe,
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KOTOpast Ha MUPOBOM PhIHKE HAaXOJIUTCS B pesienax 5-
12 %., T. e. MmoxeT npuHuMars 3HaueHue ot 0,05 mo
0,12.

[lepexon Hamiell cTpaHbl K PHIHOYHBIM YCTOSIM
BBI3BAJl HEOOXOJAMMOCTH MEPECMOTPETh NMPHHIMIIBI U
METOMBI OIpeIeNICHUS IKOHOMHUYECKOH
3¢ dextuBHOCTH poekTrpoBaHusa. B 1999 romy Obuia
NPHUHATA HOBas METOJWKA, 00OCHOBAHHAS NEPEX0A0M
K PpBIHOYHOMY YyCTOIO, KOTOpas  Ha3bIBajlach
«Meroxuyeckne — peKOMEHIAalMM O  OLEHKE
3((HeKTUBHOCTH WHBECTUIIHOHHBIX MTPOEKTOBY [9].

T T

R

qHHZZ(Rt_3t) A= -
t=1

raie R, wu 3, —pe3ynpraThl U  3aTpaThl,
JOCTHUTaeMBbIC Ha t-om mare pacuéra;
A¢ —k03(DGULMEHT TUCKOHTUPOBaHUs; E — CTaBKa
JVCKOHTHPOBAHMS.

D¢ heKTUBHBIM CUUTACTCS IPOCKT C HANOOIBIINM
3HadenneM YJIJI u Oompme Hyma. Ecmm xe YA/
MEHBIIIE HYJIS, TO TIPOEKT OTKIIOHSETCS.

B METOJIMYECKHX pEeKOMEHJanusIX HE
npejaycMaTpuBaeTcss OTOOp Ha HavalbHOM JTare
3aBeIoMO Hed((EKTHBHBIX BApHAHTOB IPOEKTa C
nomouipro YJJI. IToaromMy pacyéTsl IpOU3BOASTCS KaK
B OTHOIICHHWW MOTEHIUAIBHO INPHOBUILHBIX, TaK |
yOBITOYHBIX ~ TPOEKTOB.  OJTO  MNPHBOJUT K
HEOOOCHOBAaHHBIM  BPEMEHHBIM M (DHHAHCOBBIM
3aTparam [9].

Jnst paccMOTpeHHs] TEKyLIero BOIIpoca ObIIOo
paspaboraHo HECKOJIBKO MoJjenen
pacipenennTeNbHbIX JIEKTPUIECKUX CeTeH, Kaxaas 13
KOTOPBIX UMEET JIBa BapuaHTa pa3Butus. J{Jst kaxoro
BapUaHTa pAacCYMTaHbl CTOMMOCTHBIC I10Ka3aTellu:
JIOXOJ1, KAITUTAJIbHBIE BIIOKEHMS, FOJIOBBIE U3ACPIKKH U

yiiepd, ¥ B HUTOre — KPUTEPHH CPaBHUTEILHOU
TEXHUKO-IKOHOMHUYECKOU 3P PEKTUBHOCTH.
Bbuld  CMOZIEIMPOBAHBI  Pa3MYHBIC  CXEMBI,

KOTOpBIE OTJIMYAIOTCS TEXHUYECKUMH IIapaMeTpaMu
(HOMHHATIBHBIM HalpsDKeHUEM, HanOobIIeH
Harpy3Kkoit), KoHpuTrypanueii cxemsl ceTH (3aMKHYTas,
pa3oMKHYTas, CMeEIIaHHas ), KOHCTPYKTHUBHBIM
ucnionaenneM (KJI, BJI, BJI ¢ wu3onmupoBaHHBIMH
MIPOBOJIAMH).

B kagectBe noxoxa mpu paboTe CO CXeMOi
MPUHUMAETCSI TPUOBLIB, MOJYUYCHHAs PU PeaTu3aluu

Ve=10 kB
A,

- 3t
-

t-1
= (1+E)

W1 (U3 1x50

DTa METOJMKa XapaKTepU3yeTCsl OCHOBHBIM
nokazareneMm — YJ1J{, KoTOpbIH NpeaCTaBISIET Pa3HULLY
MEXIY CyMMOM JIEHEXKHBIX MOCTYIUICHUH,

JUCKOHTHPOBAHHBIX K HUX TEKYIIEH CTOMMOCTH, U
CYMMOW JTUCKOHTHPOBAHHBIX TEKYIIMX CTOUMOCTCH
BCEX 3aTpar, HEOOXOMUMBIX Ul pPEaU3allid 3TOro
mpoekTa [10].

Pacu€rnast popmynia npuBeeHa B METOIMIESCKUX
pexoMermarmusx [11]:

max, ®)

3JIEKTPO3HEPTUH, COOTBETCTBYIOIIEH MaKCHMaJbHOMN
MOIITHOCTH, a TaKXe MPHOBLIb, KOTOPYIO TOJYyYUT
cHaO’karomass KOMIIAHUS OT MOAKIIIOYEHHS HOBOTO
TEXHOJIOTHYECKOro  mpucoeauHeHus.  CTOMMOCTh
MIPUCOEIUHEHNs onpenenser ceteBasd komnanusa PCK
NAO «MPCK Cubupm».

3azada pacCMaTPHUBAETCS C YIETOM BPEMEHH, T. €.
MPUMEHSETCS JAMHAMMYECKUIl mnonaxox. Jns »Toro
TpeOyeTcst onpenenuTcst TOpU30HT pacuéra T, KOTOpHIi
OTIpeIeNIAeT YUCIIO IIIar0B JUCKOHTHPOBAHUS.

C onHOW CTOPOHBI, KeJaTeabHO NPUHATH T Kak
MOYHO OOJIbIlIe, YTOOBI JIyUllle OLIEHUTH MOCJIECTBUE
MEpONPUATHI, OCYIIECTBISIEMbIX B HaUYaJIbHOM YacTH
CpoKka B Ipefesax Cpoka JOCTaTOYHO IOCTOBEPHOTO
mnporHos3a. C Ipyroil CTOpPOHBI, IO Mepe yBEIUYEHUs
BpeMeHu t B pacuérHom cpoke [1, T] BozpacraroT
HEONPEACNEHHOCTY M HEYETKOCTH  MPOTHO30B
AIEKTPONOTPEOICHUS, LIEH PECYpCcoB | T. 1. [7].

IlpumeMm 3a Cpok cTpouTeIbCTBA OOBEKTA — 2
rojia, a 3a CpoK HOPMAJILHOM SKCILTyaTaruu — 25 JeT.
IIpu TakoM packiaie KalHUTAJIOBIOXKEHUS OyIyT
pacmpenenensl paBHOMepHO Ha 2 uwactu [12]. Yepes
HEepBBI TOJ CTPOUTEIHCTBA OOBEKT BBIXOAUT Ha
MOJIOBUHY MOIIHOCTH, T. €. BO BTOPOii roj Oy IyT UMETh
MECTO HEKOTOPBIH JOXOM U TOI0BBIE H3IEPXKKU.

Ha npumepe omHON U3 pa3pabOTaHHOW MOIEITH
(pucyHok 1) paccMoTpuM  pacdyéT  KpHUTEpHEB
CPaBHUTEIHHON 3KOHOMHUYECKOH 3 dexTruBHOCTH [4].
3amaauMcs 3apaHee pacCUYUTaHHBIMU CTOMMOCTHBIMU
TOKa3aTeAMH JIJIs cXeMblI (Tabnmma 1).

i W2 AC-50/8

S,5=800+/600 KB-A

Pucynox 1. Modenv pacnpedenumenbrotl 1eKmpuieckou cemu
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Tabnuna 1.
CTOMMOCTHBIE IOKA3aTeJH
INokazatens Bapwuanr 1 (CUII-3 1x50) Bapuanr 2 (AC-50/8)
Joxon, 1, TeiC. pyo0. 71838 71838
Kannranosnoxxenus, Ki, Teic. py0. 219254 18630,8
T"onoseie u3nepsxku, Ui, Toic. py0./ron 1213,8 1020,9
Yiepo6, Vi, Thic. pyo. 40,164 564,42

IMoxcTaBuM mapameTpsl TaOMUIBI 1 B GOpPMYIIBI
(3) u (5) m oroOpa3uM OCHOBHBIC MOKa3aTelW Ha
MEPBBIX U TOCICIHUX Iarax pacuéra B Tadbmuie 2 Jjist
MIEpBOTO BapHaHTa, BBIIIOJIHEHHOTO H30JIMPOBAHHBIM
npoBogoM CHUII-3 1x50.

AHAJIOTUYHO COCTAaBISIETCS TAOJNUIA JICHEKHBIX
[OTOKOB /I8 BTOPOTO BAapHaHTa, BBIIOJHEHHOTO
HEeU30JMpOBaHHBIM mpoBogoM AC-50/8 [13].

Tab6muma 2.
JeHe:kHbIe MOTOKH 1J1s1 BapuanTa 1 (CHUII-3 1x50)
Mznepxxu HA
Uznepxku Ha
Kamuranbheie | amopTH3aLuio VYrep0, IIpuBenennbie
oTepu JHoxon, Y,
lom | BmoXeHws, u THIC. 3aTpaTsl, THIC.
JIIEKTPOIHEPTHH, TBIC. PyO. TBIC. pyO.
TBIC. pyO. 00CITy>KMBaHHE, pyo. pYyo.
THIC. PyO.
TBIC. pyO.
0 10962,7 0 0 0 0 1260,7 -10962,7
1 10962,7 6139 6152 40,2 3670,0 2269,0 -7678,9
2 6139 646,0 40,2 7707,0 1045,7 5153,5
24 6139 1889,6 40,2 22545,0 186,6 14671
25 6139 1984,1 40,2 236722 173,6 1383,7
CyMMa 10 NpHUBEICHHBIM 3aTpaTraM COCTaBISIET  XapakTepUCTHKH  3aBUCIAT  OT  Tapuda  Ha
15060,9 ThIC. py0., a mo YA — 51011,3 Teic. pyO. It DIEKTPO’HEPIHIO, KOTOPBIA HMEET HEMOCTOSHHYIO
BTOpOoro Bapuanta wucroidHeHus AC-50 wuTOroBas  BENMUYUHY KaXKABIH TOox  (pa3HHMIA  COCTAaBJISCT

CyMMa TI0 IpUBEACHHBIE 3aTpaThl paBHa 14861,8 ThIC.
py6., YA — 53723,9 ThIC. py6. AMCKOHTHPOBAHHBIN
CPOK OKYTIaeMOCTH JUISl TIEPBOTO BapHaHTa COCTABIISIET
3,289 roma, ans BTOporo Bapuanta — 2,933 roxa.

npuMepHo 6,9%).

B Tabmuue 3 mpeactaBuM pesyiabTaThl pacuéToB
KPHUTEPUECB CpPaBHUTENBHOH 3(PdeKTHBHOCTH Ui
Ka)XI0H MOJENH, U OTMETHM, €CTh JI MICHTUYHOCTh

OnTUMaNbHBIA OJJHO3HAYHO BapUAHT 2 pe3ynibTaToOB B OMNpPENCICHHH  MPUOPHUTETHOTO
B Tabnume 2 3HadYeHMs N0OXOAa M HM3IEPKEK Ha  BapHaHTa Pa3BUTHS.
MOTEPH AINEKTPOIHEPTHU KAXKABIA TOX HUMEIOT pPa3sHOe Jnsg  HarIAgHOCTH  HAWIy4YIINEe  BapHAHTHI
3Ha4eHHEe. OJTO OOYCIIOBIICHO TeM, 4YTO JaHHBIC  BBIICICHHI B Tabnmie 3.
Ta6numna 3.
CpaBHeHHNE KPUTEPHEB TEXHUKO-YKOHOMUYECKOi 3P (heKTHBHOCTH
e Ne TpuBesicHHbIC Yucteii Cpox CoBniagenne
MonieyH | BapuaTa SATPATEL THC. PY6. JIUCKOHTUPOBAHHBIX JI0XO0/, OKYIIa€MOCTH, MHUHUMYMA 3y |
TBIC. PYO. JIeT i
1 1 15060,9 51011,3 3,289 +
2 14861,8 53723,9 2,933
2 1 730010,8 119972,2 2,793 +
2 447816,5 135270,5 2,776
3 1 10925,0 103099,3 5,701 +
2 25163,5 71785,7 8,352
4 1 69520,1 34545,4 1,197 +
2 62514,6 34701,0 1,222
5 1 134590,4 135495,9 6,684 +
2 104780,7 145392,3 6,660
6 1 165541,6 265612 4 3,836 +
2 174697,2 258662,8 3,906
7 1 182829,8 805220,2 1,692 +
2 178123,6 808850,6 1,675
8 1 808039,7 679695,3 2,050 +
2 766845,6 685651,6 1,995
9 1 115487,4 479911,7 2,047 +
2 118790,6 478082,0 2,096
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10 1 3182779 856438,8 4,188
2 409989,2 806361,2 4,709
1 1 204506,3 345183,5 4,701
2 201049,2 361907,1 4,515
12 1 512688,9 609819,6 6,150
2 597658,4 350530,3 6,744
13 1 430407,6 822968,5 1,550
2 577181,7 772889,4 2,093
14 1 370263,8 685168,9 1,934
2 2979735 690348,8 1,550
15 1 934027,2 879045,7 1,344
2 859501,3 888468,7 1,286
Pe3ynbraThl TaOMUIBI 3 CBUICTEIBCTBYET O TOM, 5. 3ykon A. B. AHanu3 OCHOBHBIX TOKa3aTeneit
9TO  BBIBOJBl 10  TPAJUIMOHHOMY  METOAY  CPaBHUTCIHLHOW  JIKOHOMHYECKOH  3(deKTHBHOCTH
MPUBEJICHHBIX 3aTPaT U COBPEMCHHOMY B BHJIC YHUCTO  Pa3IMYHBIX MEPUONOB  3KOHOMUKH Poccuu  //

JUCKOHTHPOBAHHOTO J0XOAa coBHaaarwT. M3 storo
CJIe/IyeT, YTO NpPH BHIOOpPE ONTHMAILHOIO BapUaHTa
pa3BUTHSL 3HEProOOBEKTa MOXKHO  HCIIOJIB30BATh
HE3aCITy’>KCHHO 3a0BITHI METO/ MPUBEICHHBIX 3aTpaT
[14]. T. e. naHHBIN KpUTEpU aKTyaJleH U B HACTOsILIEE
BpEMH.

[Jannsiit Merog HamHoro npoiue Y /1, B koropom
TpeOyeTcsl npeABapuUTENbHBIH pacyérT Joxo#a W B

LEJIOM OyayImux JIEHEKHBIX [TIOTOKOB,
XapaKTePU3YFOIIUXCS 3HAYUTENLHOM
HEOIIPEAEIEHHOCTBIO.

ITomumo BBIIIECCKA3aHHOT O KpUTEpUH
MPUBEJICHHBIX 3aTpaT OTPAKACT KOMIIPOMHCC MEKIY
TEKyIUMHA (Ha CETOMHALIHANA JICHB )
KaIlUTAJIOBJIOKEHUSIMHU " OymymmMu
SKCIUTyaTallMOHHBIMU ~ M3ACpKKaMu. [IpuBeneHHBIC
3aTpaTel — OJTO IO CYTH KOMIIPOMHCC MEXIY
HHTEepecaMu CETOIHSIIHETO IIOKOJIEHUS,
3aWHTEPECOBAHHOTO B  MCHBIIMX  MHBECTHUIIHIX

CECrogHs, 1 6yuy1uer0 TIOKOJICHU S, 3aUHTEPECOBAHHOT O
B MCHBIINX OKCILTyaTallMOHHBIX pacxojJiax 3aBTpa.
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AHHOTALUA

[IpoBeneH aHamKM3 HAIIPSHKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUS TIOJIOTOH 000JI0UKH NPSIMOYTOJILHOTO IIJIaHa
C pa3JMYHbIMU 3HAYCHUAMU KPHUBU3HBI. Brinonnen pacdye€T MOKPBLITUA CTPOUTCIIBHOTO COOPYIKCHUA
AHAJIUTUYCCKUMHU METOAAMU: METOJ0M PI/ITHa, METOAOM ﬂBOﬁHLIX TPUTOHOMETPUUCCKUX PAAOB U YUCJICHHBIMH
METOAaMH: METOAOM KOHCUYHBIX pa3H00Te171 U METOJOM KOHCYHBIX JJICMCHTOB. CpaBHI/ITeHLHHﬁ aHalInu3
IMOJYUYCHHBIX PE3YJIbTATOB pacucTa rnmokKasaj Xopomee COOTBETCTBUC aHAJIUTUICCKUX U YUCIICHHBIX MCTOJ0B.

Abstract

The analysis of the stress-strain state of a flat shell of a rectangular plan with different values of curvature is
carried out. The calculation of the coating of a construction structure is performed using analytical methods: the
Ritz method and the method of double trigonometric series, and numerical methods: the finite difference method
and the finite element method in the ANSY'S software package. A comparative analysis of the obtained calculation
results is performed.

KiaroueBble cJioBa: AHAJIMTUYECKUEC MW  YHCICHHBIC MCTOJAbBI, MCTO/ PI/ITI_Ia, MECTO I[BOI7[HLIX
TPUTOHOMETPUICCKUX PAIAOB, METOJ KOHCUHBIX paSHOCTeﬁ, MCTOJ KOHCYHBIX 3JICMCHTOB, ITOJIOTaA o6onoq1<a,

KpacBad 3agayda.

Keywords: analytical and numerical methods, Ritz method, double trigonometric series method, finite
difference method, finite element method, flat shell, boundary value problem.

B Hacrosiiiee BpeMs sl pacdeToB 000JI0OYEK
pa3uIHON (OPMBI B CTPOUTENHHBIX KOHCTPYKITHSX
4acTO  HWCHIONB3YIOT  TNPOMBINUICHHBIE  MAKETHI
NPUKIAMHBIX ~ OPOTPaMM,  PEaM3yIOMMX  METO[
KOHEYHBIX d5ieMeHToB (MKD) Takue kak SCAD Office,
JIMPA, SAP, ANSYS, MSC.NASTRAN wu np.
HecMoTpss Ha 3TO B HH)KEHEPHOM INPAKTUKE 4YacTo
BO3HMKAaE€T TOTPEOHOCTh B MPaBUIBLHOM BBIOOpE
pacdyeTHOil CXeMbl M AQHAINTHYECKOM  aHaJIu3e
pemaemMoi WH)XeHepHOU 3amaqu [2, c.38]. B mannoi
CTaThe MPHUBEACH IPHUMEP CPABHUTEIHLHOTO aHAJIN3a,
KOTOpPBI MOXET OBbITh HPUMEHEH Uil HEKOTOPBIX
000J109€eK ITOCTOSHHOM TOJIIMHBL MOJIOTUX 000JI0YeK
HPSIMOYTOJIBHOTO TUIAHA, LWJIMHIPUYECKUX IaHeleH,
cepryecKnX KyIOJIOB, PAacC4eThl KOTOPHIX MOXHO
BBITIOJHATh AHAIUTHYECKUMH METO/AMHM, HCIOJIb3YS
JUISL 9TOM menu MareMaTwdeckue makersl: Mathcad,
Maple, Mathematica u ap. Takue pacueTbl HOMOTalOT
MPOaHATM3UPOBATh MOBE/ICHHE HECKOJIbKUX
pacyeTHbIX CXeM MPHU U3MEHEHHUHU Pa3IMYHBIX YCIIOBHM:
TeOMETPUH, IPAaHUYHBIX YCIIOBU, HATPY3KH; BBIICHUTH
XapakTep MoyYaeMoro penieHus U n3bexaTs rpyObIxX
OMMOOK TIPU MOJYYEHHH KOHEYHO-3JIEMEHTHOTrO
pewenus [4, c.177].

B manHOM cTaThe Ha OCHOBE MeToja Putia B
paMKax JMHEHHONW TeOopUHM TPUBOAMUTCA AaHAIIU3
MOJIOTHX O00OJOYEK MPSIMOYTOJNBHOTO IDIaHA TpH
pa3MUHbIX  3HAYEHHUAX  KPUBM3HBI  CPEIMHHOMN
MoBepXHOCTU. [Ipy KOHKpPETHBIX pa3Mepax MOJOrou
obomouku 20x20 meTpoB B 1wane u tommmHOo#i 0,313
METpPOB, INPUMEHAEMON B CTPOUTENIBHON IIPAKTUKE,
BBHITIOJTHEH pacyeT KaK aHAIUTUYECKUMHU METOJaMU:
METOJIOM Purma u METOJ0M JIBOMHBIX
TPUTOHOMETPUUYECKUX PSAJOB, TaK W YHCICHHBIMH
METO/IaMU: METOJIOM KOHEUHBIX Pa3HOCTEH U METOJIOM
KOHEYHBIX JJIEMEHTOB. JIJI1 TIpUMEHEHUs MeTojaa
Putna TtpeOyercs 3ammcaTh (PYHKIHMOHAN ITOJIHON
SHEpruu NeopMalru, 0OJTHAKO MOPSIOK MPOU3BOTHBIX
HUCKOMBIX (YHKIUI TepeMelleHrid B HEM Ha [Ba
MOpsIJIKa HIKE, YeM B YPAaBHEHMSIX PABHOBECHUS U B
paspemarmux TuQepeHIHaTbHbIX YPAaBHCHHASAX, YTO
yOopouiaer 3ajady [0 CpaBHEHHIO, Hampumep, ¢
meronoM byOHoBa-I'anepknHa. Oco0eHHO TIPOCTO
MpUMEHEeHne MeTona PuTia, korma o000I04YedHbIe
KOHCTPYKIIMHA UMEIOT MPSIMOYTOJBHYIO (JOPMY; B 3TOM
ciydae BO Bced obmacth  aedopMupoBaHHOE
COCTOSIHME OIMCHIBAETCS €UHBIMU COOTHOIICHHSIMH, a
KpaeBble YCJIOBUSI TaKOBBI, YTO JIETKO MOXHO
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nogo0pars annpoxkcumupytomue QyHkuuua [3,c.7].
OTH OrpaHUuYCHMs] CHPABEIUIMBBI IS OOJIBIIMHCTBA
000JI04EK TOKPBITUSI CTPOUTEIBHBIX KOHCTPYKIHH.
Marepuan  000JOYKM  cYMTaeM  yOPYrMM U
M30TPOITHBIM, TAKXKE CUMTAEM CIIPABEIIMBON THIIOTE3Y
00 OTCYTCTBHH TIOTIEPEYHBIX CIBHUTOB (THIIOTE3a
npsaMoit HopMmaiy). [lonepeunas Harpy3ka IOCTOSHHA
U BCETAa OPTOTOHAIbHA K CPEJUHHON IMOBEPXHOCTH
obomouku. CpeauHHYI0 TIOBEPXHOCTh OOOJOYKH
TOJILMHOM N MpIMeEM 32 KOOPAMHATHYIO TOBEPXHOCTb.

\
\ /
\N|/

Pucynoxk 1. I'eomempus nosepxnocmu

OyHKIIMOHAN TIOJHOW JHEprud aedopManuu
MOJIOTOM O000JIOYKH, HAaXOIAIIeics II0J JeHCTBUEM
MOTIepeYHOi Harpy3Kku umeeT By [3, c.10]:

_ Eh
T 2(1-u2)

2
?w
X (—) +2
( 9x? H
THE Ex, €y, Vyxy — OTHOCUTEIbHBIE JIUHEUHBIE U
yriaoBass  nmedopmanus, COOTBETCTBEHHO, ( —
nomnepeyHas Harpy3ka, h — ronuaa obonouky, E, p —

Moayib ynpyroctd u  koddduuuent Ilyaccona,
COOTBETCTBEHHO, Uy = (1 — u)/2.

ax2 9y? ay?

W=",
h

IMocne dero (GyHKIHMOHAN TIOJHOW SHEPTrUM
nedopManny IPIUMET BU:

rae [1= [ [{&2 + 2ul2&,6, + A2 + P73, +

a h
Jo (€7 + 2uece, + &5 + i, + 5 X

k§=&,k

Ocu X W Y OpTOroHaJbHOW CHCTEMBI KOOPIMHAT
HAalpaBJICHBbI [0 JIMHHUAM TJIaBHBIX KPUBH3H 000JI0UKH,
OCh Z — OPTOTOHAJIBLHO K CPEIUHHOW MOBEPXHOCTU B
CTOpOHY  BOrHyTOoCcTH.  llepememieHust  To4yek
CPE/IMHHOM TIOBEPXHOCTH B HAIPaBICHUU OCEH X, Y, Z
0003HaYMM, COOTBETCTBeHHO, uepe3 U, V, W. I'maBHbIe
KPMBH3HBI 000nouku ky, = 1/Ry, k;, = 1/R,, tne Ry n
R, —TnaBHBIE painyChl KPUBU3HBI B HAITPABJICHUH OCEi
X, y cootBeTcTBeHHO (PucyHoxk 1).

2

2

(1)
02w a*w 2w\ 2 2w \2 2 4
—+ (—) + 4y, (_axay) ) -2(1—u )EW}dxdy,
Jnst  Toro  4ToOBI HMMETh  BO3MOJKHOCTH

pacCUMTHIBATh IIETYI0 CEpPHI0 MOJOTHX 000JI0UYeK
MIPSMOYTOJBHOTO  IUIAHA, Pa3JIMYAIoONIyoCs JIMIIb
TeOMETPUYECKIMHU pa3MepaMu, He0OXOUMO TMeperTH
K 0e3pa3MepHBIM MapamMeTpam:

al bV
V=
b%ky =  a*q
— Y —
== P =5 @
EhSab -~
1l €))
2(1-u?)a*
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o (G LA L R (L I LA @

—2(1 — p®)P - W} oé an.

. a0 14 o av
3naech &, —E—kfw, &, —a—knw,yxy +a_§
Beipasus aehopmaiiiu uepes nepeMenieHus, nonyan

ff 2 aU2 492000V 000V 00
6{ + H 9¢ an H1 an 9¢ 16{

24 (Z—Z)Z + a2 (Z‘D 2%k, 2 W + kW2 +

L 62W2+2/1262W62W+/14 62W2+4 2 (2w ’
12\ \a%¢ WA 52 a2y a2y A\ aeany
—2(1 — u®)P - W} oé an. (5)

3nech ky = kg + uA2ky, ky = pk + A2ky, ks = kE + 2ul%keyke + Ak
B cooTBercTBHM C METOAOM PI/ITHa 663pa3MepHLIC NnepeMeIcHus NMpeACTaBIAOTCA B BUAC!

U =YN,U1(DX1(DHYL), V = IV, vi(DXx2(D)Y2(), W = IX, W1(DX3()Y3(UI) (6)

3mece U1(I), V1(I), W1({I) - wuemsBectnsle Y3(I)-u3BeCTHBIE aNIPOKCUMHUPYIOIIHE (DYHKIIMH

uyncnoBeie  mapametper, X1(1),X2(I), X3(I) - mepemeHnHo# 1, ynoBnerBopstomue mpu n =0,n =1

H3BECTHBIC aNIpOKCUMHUPYIOLINE GYHKIME ~ 3alaHHBIM KPACBBIM YCIOBHSM.

nepeMeHHo ¢, yaoBnerBopstomue mpu £ =0, £ =1 Hampumep, mOpu  IIapHUPHO-HENOABUKHOM

3aJaHHbIM  KpaeBelM  ycioBusaM;  Y1(1),Y2(I), 3aKkpersieHHH anmpoKCHMHUPYIOUHE (YHKIMH OPUMYT
BUT:

U=Yre1 i1 Uy sin2kné sinQRL— 1) wn; V = Yoy Yoy Vig sin(2k — 1) né sin 2 iy,

W =Ypo1 Y121 Wiy sin(2k — 1) n€ sin(21 — 1) 7.
(7)

BelpasuB  (QyHKIMOHAN ~ TOJNHOM  SHEPIMH  NPEACTABICHHBIE B BHJE COOTBETCTBYIOIIMX DSIOB,
nedopmanmu depe3 Oe3pa3sMepHbIE NEpPEMEINEHHS,  MOITYYHM:

=YY, ¥ [C1U, NHULDULY) + C2(1, HULDHVLIJ) + C3(L, HULDHWL() +
+C4ULDHVIDVIY) + CSUNHVIDOWLY) + C6(L, NDWIDWL()] —
-y~ c2(hDPwi(). (8)
C1(1,)) = SX(1)SY (1) + u A2SX (2)SY (2), €2(1,]) = 2ul®SX(3)SY (3) + 2u; A2SX (4)SY (4),
C3(1,]) = =2k, SX(5)SY(5), C4(1,]) = A*SX(6)SY (6) + u 125X (7)SY (7)),
C5(1,)) = —2k,A2SX(8)SY (8),C6(1,]) = k*SX(9)SY(9) + — [SX(10)SY(9) +
+2u225X (11)SY (10) + A*SX(9)SY (11) + 41, A>SX (12)SY (12)],
C7(I) = 2(1 — u?)SX(13)SY (13), rze
SX(I) = [, FX(DdE, SY(D) = [, FY(I)dn,

FX(1) = X1'(DX1'(), FY (1) = Y1()Y1(),
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FX(2) = X1(DX1(J), FY(2) = YI'(DY1'()),
FX(3) = X1'(DX2()), FY(3) = Y1()Y2'()),
FX(4) = X1(DX2'()), FY(4) = Y1'(DY2()),
FX(5) = X1'(DX3()), FY(5) = Y1(1)Y3()),
FX(6) = X2(DX2()), FY (6) = Y2'()Y2'()),
FX(7) = X2'(DX2'(J), FY (7) = Y2()Y2()),
FX(8) = X2(1)X3()), FY(8) = Y2'()Y3()),

FX(9) = X3(X3()), FY(9) = Y3()Y3()),
FX(10) = X3"®"? Fy(10) = Y3()Y3'D,

FX(11) = X3"OW, Fy(11) = 3" 0",
FX(12) = X3'(DX3'(J), FY(12) = Y3'(NY3'()),
FX(13) = X3(J), FY(13) = Y3()).

Jlamee, B COOTBETCTBHU C MeTozIoM Putna, npu pP=1, 3aTeM HaliIecHHbIE 3HAYCHUS
Haxonsrcs mpoussoambie ot I mo UL, VI, W1 w U1(),V1(I),W1(I) ymHOXaroTcs Ha P.
NPUPAaBHUBAIOTCS ~ HYyII0; B pe3yjibTare Uit B mamHOi pabGoTe paccMarpuBaeTcs IEpBOE
HaxoxaeHust  HemsBectHelx  U1(I),V1(I),W1(I) npubnwxkenue wmeroga Puria, T.e. OJHOWIEHHASA
NOJIy4aeTcsl CUCTeMa JIMHEHHBIX anreOpandecKux  armpoKCHMAIHs MepeMelIeHuid. ITO BO3MOKHO, Tak

ypaBHEHHH. DTa cucTeMa pelaeTcsi MeTofoM ['aycca  kak — pacCcMaTpHBAIOTCS — Mallble  MEPEeMEIICHUsI
(nuHeliHas 3anaqa). [Ipumenm:

U=U1-X1-Y1,V=V1-X2-Y2,W =W1-X3-Y3. 9)

Tenepp BblpakeHHWE [JI TMOJHOM 3HEPruu
Jnedopmanuy npuMeT BUI:

[l =U1%C, + U1V1C, + UIW1C; + V1%C, + VIW1Cs + W1%Co — PC,W 1. (10)
CucteMa MMHEHHBIX ypaBHEeHUI MeToa Putiia 6yaeT cocToaTh U3 Tpex ypaBHEHUIL:

2-C,-UL+Cy-V1+Cy-W1=0
C, - UL+2-C,-V1+Cs-W1=0

5 11)
C;-U1+C5-V1+2-Co-W1=C,-P
Pemenue cucremsr (11) umeer Bu:
W1l=— P-2:C1-C7(4C1-C4—C2) )
(2€1-C5—C2-C3)2—(4C1-C4—C2)(4C1-Co—CZ)’
V1l =— 2‘C1'C5—C2‘2C3 ‘W1 Ul = — 2:C4-V14+Cs-W1
4C1-C4—C2 s
(12)

HpI/IMeM, 4T0 000JI0YKA I10 KOHTYpPY 3aKpCIUICHAa MIAapHUPHO-HCHIOABUIXHO, T.C. JOJDKHBI BBIIIOJTHATHCH
CJICAYIOINEC YCIIOBUA:

_ _ _ 2
npuf=0,§=1U=V=W=%V=o;

2w
oz = O
torga X1 =sin2né, X2 =sinn &, X3 =sinné,

npun=0,n=10=V=W =
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Yl=sinnn Y2=sin2nmm, Y3 =sinnn.

(13)
B srom cnyuae
SX(1) =19,739,5X(2) =0,5,5X(3) = —1,333,
SX(4) = 1,333,5X(6) = 0,5, SX(7) = 4,935,5X(13) = 0,637,
SX(5) = SX(3),5X(8) = SX(6),5X(9) = SX(6),SX(12) = SX(7),
5$X(10) = n*SX(6) = 48,705,5X(11) = —m25X(6) = —4,935,
SY(1) = SX(6),SY(2) = SX(7),SY(3) = SX(3),
SY(4) =SX(4),SY(5) =SY(1),SY(6) =SX(1),
SY(7) = SX(2),SY(8) = SX(3),S5Y(9) =SY(1),
SY(10) = —m2SY(1) = —4,935,SY(11) = n*SY (1) = 48,705,
SY(12) = SY(2),SY(13) = SX(13). (14)
C,=SX(1)-SY(1) +u, - 2%2-5X(2) - SY(2) = 10,733,
Cy = 2u-A%SX(3) - SY(3) + 2uy - A2 - SX(4) - SY(4) = 2,311,
Cs(ke, ky) = —2k; - SX(5) - SY(5) = 1,333(ke + 0,3 - ky,),
Cy =2A*-5X(6) - SY(6) + pq - A2 - SX(7) - SY(7) = 10,733
Cs(ke, ky) = =2k, - 2% - SX(8) - SY(8) = 1,333(0,3 - k¢ + k),
1
Co(ke, ky) = k>SX(9)SY(9) + 5 [SX(10)SY (9) + 2uA?SX (11)SY (10) +
+A*SX(9)SY (11) + 41, 225X (12)SY (12)] = 0,25 - (ki + 0,6k¢k, + ki) + 8,118,
C,=2-(1-pu?)-5X(13)-SY(13) = 0,738.
(15)
Tenmepp mmsa  pasnu4HbIX  3HavYeHMd kg, k,,  OCTanbHBIE 3HAYEHUs C; HE U3MEHATCS
ucnone3ys  Belpaxkenue (12), waitmem smawenme (C; = C, = 10,733,C, = 2,311). Pesynbrarhl
nporu6a obonouky. Jljis 9TOro cHayama HeoOXOAMMO  PAacydera MPEICTaBUM B BHE TAOIMIIE 1.
BBIUUCIUTHh 3HaueHus: kodpdummentoB Cs, Cs, Cq,
Tab6muma 1
IIporn6 B eHTpe B 3aBUCMMOCTH OT KPUBH3HBbI
KpusuzHa crpena Koapdummenrst C3 — Cg Iporu® B neHTpE,
K=k =k MOJIBEMA, W, aat
¢ n f C; =Cs Cs 07 g3
0 (rumTa) - 0 8,118 0,0454
16 2:h 27,733 174,5 0,0026
32 4-h 55,465 673,718 0,00069
64 8h 110,93 2670,518 0,00017
128 16-h 221,86 10657,718 0,000043
Omnpenennm MaKCUMAaJIbHBIH nu z=—h/2 (Ha BHEWHEH CTOPOHE OOOJIOYKH) IIPH

HanOOJbIINE 3HAYCHUS HATIPSDKEHUH ¥ MOMEHTOB TIPH  CJICAYIOMIMX YHCIIOBBIX JaHHBIX:
a=20m h=0,313 M, £=2,9-10¢ MIla, = 0,17, g= 3,8:10-3 MIla.

[ycts k; = ky = 16, Toraa no dpopmyie (12) nomyuum:
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- - 4 . -3, 4
W1=00026-P=5679-1073, (P =10 =200 —7184).
Eh 2,9-10%-0,313
Maxkcumanbbiit nporu6: W = W1-h = 5,679 - 1073 - 0,313 = 0,0018m.
HanpsokeHust ¥ MOMEHTBI GYYT OTPENENATLCS [0 (POPMyIIam:
ERh? *W(,m) GZW(E n)
o (&) = A= a? &M +ur?g,En +5 <T T) ,
En* a*w(Em 2 2w (En)
M(§m) = = o (gt w2 =20, (26)

B nentpe obomouku npu § =
Oxo =

Jnst  mpoBepKHM — TPAaBHIBHOCTH  PELICHUS
IpOBEIEM pacdeT 3TOoil ke O0OOJOYKH METOIOM
JIBOMHBIX TpUrOHOMETpHuYeckux psgos [1, c.211].

—0,303 - P = —0,662MIla, M, =

n = 1/2, HanpspKeHUS] © MOMEHTHI OyTyT PaBHBI:

—0,0018 - P = 3,91 - 103 H-m/m.

AnmpokcuMupyoomue (GyHKIMEM TpUMEM B BHUIE
CYMMBI PAZOB C yAEpXKAaHHEM [EBATH YICHOB psja.
[IpuBenem TONBKO OKOHYATETbHBIE (POPMYIIBI.

. mm . nmw . mm . nm
w = ZmZnWm,n Sln7x~91n7y; D = ZmZn‘pm,n SlnTXSlnTyp

q_ZmZannSln xsm—y,
(17)
4rdpt 64202 (£, m2 P21 amnh m2p? 2
Winn = | T2a-p2pt Amnat (7 + ?7) ] E » Amn = (n2a2 + 1) ’
8EDb%fh fi , m?f
Pmn = W(%*‘ = 2) Winns (i = f2 = f/2).
=2 %P g sin ™ x sin ™ ydxd
qmn - ab’0 Jo q a b y y'
(18)
IpoonbHas cuila, M3rubarOIIMH MOMEHT M HAITPSHKEHHS:
_ n?n? mm Ny , 12My
N, = —ZmanJmn 3 Sln—xsm y,ax _Ti PERED
m2m? 2p2\ . mm . nm Eh3
= DZmZnWmn( — tiu—; )SLnszm?y,D = o)
(19)

Tenepb paccyuTacM MOCTABJICHHYIO  3aJaydy
JABYMA YHUCJIICHHBIMHU METOJaMU: MCTOAOM KOHCYHBIX

pa3HocTel ucnonbdyem ceTky 4x4. HampspkenHo-
neopMHUpPOBaHHOE COCTOSIHHE TIOJIOTHX 00O0JI0UYeK

pasHocteir (MKP) 1 MeTomOM KOHEYHBIX 3JEMEHTOB.  OIMHCHIBACTCS CHCTEMOM JIMHEWHBIX

Juis  yopomieHHMs —pacueTa METOIOM KOHEYHHIX  JuddepeHIHaIbHBIX ypaBHEeHuUH [5,c.104]:

2y2 1 g2
DV?V?w — Vigp — q—O VVg0+V =0,
(20)
e V2= k 9 2k 22 22 nporudam Jerko HaXOAATCA BCE CUIIOBBIE (haKTOPBI U
k™ X x

Y 0x? Y ox oy ay? HanpsokeHus. OKOHYATENbHO, MpPOBEIEM  pacuer
mndbepeHimanbpii - onepatop, @ —  GYHKUHA  \etonom  KOHEUHBIX JJIEMEHTOB B NPOrPAMMHOM

HarpspKeHUH. 3amchiBas IPUBEICHHBIC YPaBHEHUS B
KOHEYHO-Pa3HOCTHOM BHJE, C y4€TOM CHMMETPHUU U
TPAaHWYHBIX YCJIOBHH, IOJyYUM CHCTEMY JIMHEHHBIX
YpaBHEHH, M3 KOTOPOH ONpPENeNsIoTCsl MPOrudbl 1
(YHKIMS HanpsHKEHWH B y3llaX CeTKH. 3areM 110

xommiekce ANSYS. Jlns pemeHus NOCTaBIEHHON
3ajaud Wcnone3oBancs dmemeHt Shell 181 mpu
KOHEYHO-351eMeHTHOM pazbuenun 10x10 (PucyHnok 2).
B tabnure 2 npuBeieHbI pe3ysbTaThl pacyeTra B IEHTpe
TI0JIOTOH 0OOJIOUKH 10 YETHIPEM METOAAM.
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ELEMENT SOLUTION ANélvg%
ELEMENT SOLUTION AN%IY‘)é STEP=1 APR 24 2020
o _ SUB =1 12:10:31
= g || BB
?éé (NORVE) ll;[‘s/lisi?OD1792
DMX =.001792 SMN =-789818
SMN =-4850.79 SMX =-57230.8
SMX =-643.556
74850.79-433%32 719]5.35-3448.3872950.“ -2513.44 7ZU4SA97-1378A5 oo -643.556 eeens -708419 eeron -545622 ez -382825 onaze -220028 lasee -57230.8
a) b)
Pucynox 2. Cunoswvie paxmopul. a) useubarowuii momenm, Mx,H-m/m,
b) nanpsisicenus ox Ila
Tabnuna 2
Pe3yabTaThl pacuyera 000J04KH AHAJIUTHYECKMMH U YHCJIEHHBIMH METOAAMU
MeTtozpt IIporu6, m Hanpspxenust, MIa Mowment, H-mM/m
Merox Purna 0,0018 —0,662 3,91-103
MeTton, IBOMHBIX
0,0032 -0,783 3,155 - 103
TPUTOHOMETPUUECKUX PSIJIOB
MKP 0,0030 -0,734 4,256 - 103
MK5 0,0018 —0,653 2,017 - 103
IlpoBeneHHBIN  aHANM3 MOJOrOH  O00OJIOYKH  000JOYCK B MPOTpaMMHBIX KOMILJIEKCcax
mokazaj xoporiee cooTrBercTBue 1o pesynbratam  «OBOJIOUKA» u ANSYS /! BecTtHuk

MPOTHOOB W HAMpPSDKESHWHA  Pa3iIHMYHBIX  METOJIOB
(Tabmuma 2). Otiauuwe 3HAYEHHWH H3THOAIOIIMX
MOMEHTOB B JTHX METOJaX OT METOJa KOHEUHBIX
2JIEMEHTOB MOXKHO OOBSCHHUTBH BBIBOJIOM PE3yIIETATOB
Mo D3JeMEeHTaM 0e3 yCpeIHEHHWs B IPOrPaMMHOM
komimiekce ANSYS.
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MCHOJIb30BAHUE MSAT'KHUX CTEHHBIX KOHTEMHEPOB JIJIsSI OBOIIIHBIX
TPAHCIHOPTHPOBKHU

Kypaeea I'ynuexpa Illoouesna

ooyenm Tawkenmckoeo 20cy0apcmeeHH020
MEXHUYECKO20 YHUBEPCUmMema umeHu

Hcnama Kapumosa V3bexucman 2. Tawxenm
Paxmonosa Toscunuco Typcynooii kusu
accucumenm Tawkenmckozo 20cy0apCmeeHHo20
MEXHUYECKO020 YHUBEPCUmMema umeHu

HUcnama Kapumosa Y3bexucman e. Tawxenm

Annotation

The paper discusses the use of flexible containers (MC) for the transport of vegetables, especially root
vegetables. Until recently, MC, simply put the bags have been used in agriculture for cargo weighing up to 100
kg. As the proportion of mechanization in the work becomes more relevant use of MK larger size because their
advantage is obvious. The article deals with the pressure on the walls of the production of small and large size of
the MC and compared with the strength polypropylene fabric. As a result, the calculation of the pressure on the
walls of the MC shown the possibility of using PP fabric of different density

AHHOTALUA

B pabote paccMOTpeHBI BOIIPOCH! UCIIONB30BaHMS MATKUX KOoHTeHHepoB (MK) mist mepeBo3ku oBoIIeH, B
YaCTHOCTHU KOPHEIIJIOAO0B. I[O MOCJIEAHCTO BPpEMCHU MK, IIpoLIC roBopsi MCUIKHU, UCIIOJIB30BAJIMCh B CCJIbCKOM
XO34HCTBE Ui THepeBo3KH rpy3oB BecoMm 10 100 xr. Ilo mepe yBenauyeHHMH MO MEXaHM3alMH B paboTe
aKTyaJlbHee CTaHOBUTCS Hcmoib3oBaHue MK Oomnee kpymHOro pazmepa cueTaeTcsl akTyalbHOTro Tmpobiema. B
CTaThe PacCCMOTPEHO AaBJICHHE MPOIYKINH Ha CTEHKH MaJIoro U KpymHoro pasmMepa MK u npoBezieHO cpaBHEHHE
C IPOYHOCTHIO TOJUIPONMICHOBOW TKaHU. B pe3ynprate pacdera nasineHus Ha creHkH MK mokaszaHo

BO3MOKHOCTb Mcnoib3oBanus [111 nonoTHa pa3auuHON MIOTHOCTH.
KutioueBble cjl0Ba: KOHTEHHED, TPAHCIIOPT, IKCIIEPUMEHT, 1e(DEeKT, TPAaHCTIOPTUPOBKA.
Keywords: container, transport, experiment, defect, transportation

The widespread use of soft containers in the world
today is an advantage over other types of containers
(metal, wood, plastic, small wooden boxes, iron barrels,
etc.) due to a number of advantages.

The widespread use of soft containers in the world
today has a number of advantages over them compared
to other types of containers (metal, wood, plastic, small
wooden boxes, iron barrels, etc.).

- small capacity coefficient of the transport scale
(0.01....0.02);

- small price (5-10 $ per 1 ton of cargo);

- impossibility of complex mechanization in
loading, unloading, unloading, storage, when using a
simple bag;

- achieving a high utilization factor of the storage
area when using soft containers, especially when
loading upwards.

In recent years, there has been a sharp increase in
the transportation and storage of soft containers [1,2].
Experimental industrial soft containers designed to
transport liquid foods such as pistachio oil are being
produced. Then soft containers hermetically sewn from
dense material are placed on a platform (1000x1200
mm) and provided with fasteners that are mounted at
the corners. Filling of the soft container is carried out
by means of a special valve using a pump. The
platforms can be loaded onto closed railcars, large
tonnage containers. The widespread and efficient use of
soft containers is now a significant competition to
traditional containers.
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Figure 1 First made and modern soft containers
The Taykon soft container is on the left. In the middle are 95x95x130 four-striped, single-layer, bottom
unloading knot.

Soft containers were first produced in 1919 by the
Japanese firm Taiyo Kogro Co. This farm is designed
to carry a small load on the head of a soft container
called "Tycon" and to carry the scattered cargo by rail.
Since then, cargoes have been used by the United States
and Western European countries. For the first samples,
natural fibers were used - cotton treads, tarpaulins and
S0 on.

They did not have high strength and they rotted
quickly and did not have a long service life, so the
external support system, in which the supports are
installed inside or outside, is made of stands with a
right-angled carcass.

In the middle of the twentieth century, the
development of the chemical industry in the 1950s and
1970s, synthetic polyamide and plywood fibers were
used in the processing of cargo container edges.
Polyamide fibers (nylon, kapron, perlon, etc.) are very
strong and resistant to chemicals, water and forces. Its
disadvantage is that it wears out under the influence of
light and the coefficient of elongation is relatively high.

Polyester fabrics (teripen, tetran, diopen) are
durable, resistant to sunlight and atmospheric
influences, but have the property of collecting static
electricity.

Fabrics from synthetic fibers (viscose, artificial
silk) are also used in the assembly of cargo containers,
as they are strong and durable, lose their initial 60%
durability due to moisture and subsequent hydrolysis.

The cargo container (big-begs) is made of hook
quality before and now hook quality, ring. In the CIS
countries, cargo containers with the following
characteristics are used:

- SPK-1.5 m is mainly designed for loading and
unloading of two-layer, 4-hole perforated loader for
polystyrene transportation;

- Superphosphate, made of granular polyethylene,
pallet, made of rubber-added fabric, similar to the

current belt material, volume 1.3 m3, length 910 mm,
width 700 mm, height 180 mm, lifting capacity 1.5 t;

For various loads, visnoxa, kapron, kouchik (SKD
brands), lifting holes from rubber-mixed fabrics, tape,
iron ring in MkR.

Due to the addition of rubber as a fabric in the
above types, the weight went up to 95 kg and was
sometimes not folded. To date, more than 2,000 patents
have been obtained for soft containers. Although the
number of patents is large, their basic elements remain
the same; Loading and unloading nodes, load elements,
hanging lugs, pockets for documents.

The soft container is made of different fabrics
according to the mass and purpose of the load for the
top layer material, 1-2 layers are made after the load is
filled, some soft containers have a cylindrical,
sometimes parallelepiped shape. Big begs (soft
containers, big begs—big bag) — is a widely used
universal. The most commonly used dimensions of soft
containers are:

o two stropes, one layer, two stropa, two
layers;
75x75x125 double strop, single layer;
*75x75x125 two stripes, two layers;
75x75x150 two-strip, single-layer;
95x95x130 four-strip, single-layer;
95x95x150 four-strip, single-layer;
95x95x180 four stripes, single layer.

The issues of launching the production of big-
bags, which are widely used in the world market in
Uzbekistan, research, calculation of pressure in bags,
finding fabrics that can withstand this pressure and
sewing soft containers should be considered.

To determine the magnitude of the pressure of the
product on the wall of the soft container, consider the
structure of the container (Figure 2).
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Figure 2. Diagram for calculating the magnitude of the forces acting on the walls of soft containers
in the layer gx at depth Z

From the upper surface we separate the elementary
layer dz at a depth Z, and if the mass of the product in
the layer is affected by the force qz directed from the
top and gz + dgz from the bottom, and the frictional
forces from the wall. The force acting on the load from
the top is negative.

The equation of forces is expressed as follows:

]/zSdz+qu— qu—Sdz—quzs=0

Thus, if we consider the horizontal layer for the
product (potatoes, apples, pears, carrots, etc.) to be kept
in equilibrium conditions, and calculate the impact
forces, we can find the gz pressure at depth Z.

As an example, the pressure gz acting on the
container wall and the pressure gx on the product are
calculated relative to the potato and carrot product. Soft
containers of 500-1000 kg are used on an industrial

scale. The density of potatoes is 650 kg / m3, the
density of carrots is 550 kg / m3. Here is a calculation
method for a simple bag. At a depth of container radius
R =0.25 m Z, the friction angle of the product is 250.

Assuming S =2, S=0.196m2 U = 2 Assuming U
=157m

The coefficient of internal friction of the product
is equal to the tangent of internal friction:

f=tga = tg259=0,4663

Side pressure coefficient

1-sina

, sina = sin 259=0,4226

T 1+sina

then E = 0.4 and we find gz and gx from
formulas (2) and (3).

Table 1
Table for calculating the pressure of potatoes on the bottom and wall of the container
Characteristics Depth of placement of the measurement area, m
Z,m 01 0,2 03 04 05 0,6 0,7 08 09 1,0
Oz.11a 4600 | 8490 | 12020 | 15560 | 18740 | 20160 | 22280 | 24050 | 25460 26880
Ox, IMa 1840 | 3390 | 4810 6220 7500 8060 8890 9620 | 10180 10750

Assume the size of the container is 95x95x1300 cm and in the next table we calculate the effect of the potato

on the wall
Table 2
Calculate the effect of potatoes on the wall
- The width of the .
Characteristics Z, mdepth container a, Container length 6, m OxMrTa
Indicator 13 0,95 0,95 0,85

The relationship between the pressure on the
walls and bottom of a small-volume and a large-volume
soft container and the weight of the product inside the
container is shown in the following graph (Figure 3).

The graph shows that the wall pressure in a large
container did not exceed 1.5 MPa. In recent years, soft

containers have been produced from PP. PP can
withstand pressures up to 40 MPa [4]. Such high-
strength PP fabrics are used to produce very large
containers of 3-4 tons [4].
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Figure 3. Pressure on the walls of the soft container and the heavy connection of the product

This means that small soft containers for 3. Menexosa JI.B., TexyTheBa JLA.
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Abstract

The present study reveals the environmental consequences of the use of conventional fuels and perspectives
for the production of biogas (BG) from different types of biomass (BM) and organic waste (OW) by fermentation
have been investigated. For this purpose, a comparative analysis of the effectiveness of the suitable BM and OW
types is carried out. A comparative analyzes about the chemical composition of BM and OW, as well as heat
transfer ability (HTA) were performed. Detailed information about the importance of the production of biogas
from sewage waste is also provided.
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AHHOTAIINA

B Hacrosimeit paboTe pacKphIBAIOTCS IKOJIOTMYCCKHUE TTOCIEACTBUS HCIIOIb30BAHUS OTCUECTBCHHBIX BHUIIOB
TOILTMBA, PACCMATPUBAIOTCS MEPCHCKTHBHI moiyyeHus Ouorasza (BI') u3 pasnuunbix BumoB Oouomaccsl (BM) u
OPTraHUYECKUX OTXOJOB, TyTeM cOpaxkuBaHus. BeaeTcs cpaBHUTEIbHBIN aHATN3 3()()EKTHBHOCTH UCIIOIB30BaHUS
MOAXOJISIINX, Ui YKa3zaHHOU 1eiu, BuaoB bM u OO. [IpoBoasTCs COMOCTAaBUTENbHBIE AHAIHU3BI O XUMHYECKOM

COCTaBe,

a Takke TemIoTBopHOH cmocobHocTH (TC).

HaroTcs Takke monpoOHBIE WHGOpPMAIUUA O

renecoodpasHocTr noay4eHus bI' U3 kaHaTU3aIIMOHHBIX CTOKOB.
Keywords: conventional fuels, altenative fuels, heat transfer ability, biomass, organic waste, sewage waste,

biogas, biomethane, carbon dioxide, fermentation.

KaioueBble cj10Ba: OTEYECTBEHHBIC BHAbI TOIUIMBA, AlbTEPHATHBHBIC BHIbI TOIUIMBA, OPTraHUYECKHUE
OTXOJbI, KaHAIM3AIMOHHBIE CTOKH, OHMOras, OMOMeTaH, CHOCOOHOCTh TeIUIOIepenaud, Onomacca, AHOKCHI

yriepoja, copaxxuBaHue, pepMeHTarHs.

Introduction.

At present, the main concern of all countries of the
world is the use of environmentally friendly and
inexhaustible energy sources in order to provide the
next generation with sustainable and uninterrupted
energy. It is known that, in most countries of the world
are used convetional fuels such as oil and oil products,
gas, coal, peat, firewood, etc for the production of both
heat and electricity. A number of countries began to use
nuclear fuel for electricity generation after the second
half of the last century. However, except the firewood,
the existing reserves of above mentioned fuel types on
the earth may be depleted in this century. So that, if we
consider that the annual rising rate of electricity and
heat energy is 2,5-3,0%, it is clear that the total oil
reserves in 25-48 years, gas reserves in 35-64 years,
coal reserves in 228-330 years, and uranium reserves in
35-64 years will be completely depleted [1]. As for
firewood, excessive deforestation can lead to major
disasters, not only in terms of energy, but also in terms
of ecology. So that, since it takes 40-50 years for any
tree to reach the level of a wood-bearing tree, the
deforestation rate should be at most 2.0-2.5% per year.
Except the nuclear fuel, other conventional fuels are
unambiguously used in thermal power plants, in all
types of transport in the transport sector, as well as in
private and public housing, factories, plants, hospitals,
boarding houses, schools, kindergartens, laundries,
military facilities, tourism facilities. etc. are used for
hot water and heating supply which leads to the release
of large amounts of gases generating thermal effects
(GGTE) into the environment and causes to pollutes the
atmosphere with carbon dioxide, methane, nitrogen
oxides, fluorine and fluorine compounds, etc. It is
sufficient to note that, about 300 million tons of CO,
COy, etc., 150 million tons of ash, 100 million tons of
sulfur dioxide (SO2), 60 million tons of various types
of nitrogen oxides (N20, NOy, etc.) and much more
harmful other gases, such as freons (fluorine chloride
hydrocarbons such as hydrofluorocarbons (HFCs) and
perfluorocarbons (PFCs)), are emitted into the Earth's
atmosphere every year. The lifespan of these exhaust
gases in the atmosphere is different. So that, the lifetime
of SO; is 3 days, CO; is 5 days, freons are 50-70 years,
and nitrogen oxides are 120 years [1-3]. The
environmental consequences of these (glaciers in the
oceans especially icebergs, forest fires, tsunamis,
massive flooding of settlements, rivers burst banks, in
some cases observation of winter in spring and spring
in winter, etc. due to the increase in average global

temperature) are becoming more acute every year in
various countries around the world.

In addition to the above, the use of nuclear energy
is also extremely dangerous. This was proved once
again by the accidents at Chernobyl on April 26, 1986
and at the Fukushima nuclear power plant on March 11,
2011. So that, the tragic consequences of those
accidents are known to the world. In particular, the
accident at the Chernobyl nuclear power plant caused
billions of dollars of damage not only to Ukraine, but
also to neighboring countries such as Belarus, Poland
and others. Tens of thousands of square kilometers of
arable land have been permanently removed from the
balance, which the restore will take 100-150 years. The
share of hydropower plants (HPPs) in the energy
balance of the world is very small, and the use of these
energy sources is not available everywhere. Although
HPPs may seem environmentally friendly at first
glance, their use also leads to a number of (permanent
flooding of large arable lands, degradation of the
seabed, disturbance of fish and other marine life,
changes in climatic conditions in the surrounding
habitats and, most importantly, more dangerous
consequences due to earthquakes and the explosion of
high dams by the enemy) environmental complications.

All of this suggests that alternative and renewable
energy sources (ARES), especially solar, wind,
geothermal, wave, etc., are environmentally friendly
and inexhaustible in order to provide future generations
with sustainable energy and it is necessary to use these
types of energy. But this is not enough. So that, since
the use of ARES is not going as fast as it should be or
is not possible, it may still be advisable to use such
energy sources only for power supply purposes.
However, if we consider that human demand for
thermal energy is 2.0-2.5 times more than demand for
electricity, then it becomes clear that only ARES is not
enough to meet demand in the energy of the future.
Thus, it is important to create new alternative fuels
(AFs) in the form of liquid and gas to fully meet the
growing fuel requirements of all kind of fuel
consumers. Considering this, since the second half of
the last century, a number of countries around the
world, especially Brazil, have begun to produce
methanol and ethanol from very productive plant
species of sugar cane and now the transport sector in
that country operates entirely on methanol. With regard
to gaseous fuels, the use of different types of BM and
OW, which are considered renewable raw materials in
this area, is of particular importance. Considering this,
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the perspectives of gaseous fuels production, in
particular, biogas (BG) from BM and OW have been
investigated in this study.

1. Comparative analysis of the gaseous AFs
production, in particular, BG production from BM
and OW.

There are three main methods used to obtain
gaseous AFs from BM and OW: pyrolysis, gasification
and biochemical decomposition. High temperatures are
required for these reactions to occurs, due to the
endothermic character of the chemical reactions during
the pyrolysis and gasification processes. Thus, the
pyrolysis process is carried out at 500- 900°C
temperature and in an oxygen-free environment.
Gasification process carried out at 700-1800°C and
higher temperatures (up to 2000°C) in the
thermochemical reactors with special construction, in
the presence of an oxidizer.

At present, numerous gasification plants have
been established and are in use in a number of
countries. Most of these plants use diesel or gas-fired
furnaces to maintain the required temperature, or part
of the BM or combustible OW to be processed is used
as fuel to heat the reactor, which is generally causes a
slight decrease in the coefficient of performance (COP)
of the plants. Considering this, for the first time in the
world since the 70s of the last century in the
Department of Radiation Research of the Academy of
Sciences of the USSR (now the Institute of Radiation
Problems of ANAS) several modified experimental
devices were created in which parabolic concentrators
with different diameters were used to ensure a high
temperature regime. Thus, the implementation of this
process was carried out through environmentally
friendly and inexhaustible solar energy [4]. Gaseous
fuel obtained by pyrolysis and gasification methods
consists of a mixture of combustible gases containing
H, + CH, + CO, which is also called a synthesis gas in
the literature. The heat transfer ability (HTA) of gas
with such a composition depends on the amount of
hydrogen and methane gases and the HTA of that gas
is higher with the higher percentage of hydrogen. In this
regard, when the gasification process is carried out at
high temperatures, methane is converted to water
vapor, which eventually methane converts to hydrogen
and produces H; + CO content combustible gas mixture
with higher HTA.

In the method of biochemical decomposition, the
transformation to BG occurs by the fermentation of BM
and OW. The BG consists of the combustible gas
mixture of 50-70% methane and 50-30% carbon
dioxide. Moreover, BG may contain up to 1% hydrogen
sulfide and small amounts of nitrogen, oxygen,
hydrogen and carbon monoxide. Historically, BG has
been known for a long time and it has been called marsh
gas or sewage gas. BG is formed by the decomposes of
carbon from the substrate (a mixture of crushed BM or
OW with hot water) by various types of anaerobic
microorganisms and this is a multi-stage process. It is
necessary to purify BG for use in vehicles. As a result,
BG transforms to complete analogue of natural gas
(consisting of 90% CH. and 10% CO,). Another gas is
carbon dioxide obtained as a result of additional

processing of BG, which can be used in carbonization
processes as dry ice and for other purposes (feeding
vegetables grown in greenhouses and as a gasifier to
production of lemonade, beer, carbonated water,
champagne, etc in the field of barfomeria).

2. Perspectives for the use of plant and animal
origin BM and OW in the BG production.

The following types of plant and animal origin
BM and OW are used to obtain BG: solid and liquid
wastes, sewage, sewage wastes, solid household wastes
(SHW) and forest wastes belonging to the agro-
industrial field. In this regard, the manure of cattle,
small ruminants and other domestic animals (pigs,
horses, etc.), as well as poultry manure and waste
generated during the slaughter of animals (fat, suet,
blood, stomach, intestines, etc.) is of particular
importance. As for agro-industrial wastes, there can
include corn silage, various grasses, wastes from grain
production, sunflower sprouts and crowns, wastes from
brewing, fruit wastes from canneries, and plant species
(red and white elderberry, achillea (yarrow), fern, reed
plant, grapevine and cotton swabs, etc) that are not
accepted as fodder by livestock.

There are the following advantages of using fuel
directly from the BM or as a raw material for new
alternative fuels [5, 6]:

e natural resources can be protected due to the
restoring;

o the CO; emissions problem generating the
thermal effect is eliminated,;

o the pollution level of the atmosphere with
toxic gases such as SO, NOy and ash products is
reduced;

o the cost of the produced energy is significantly
reduced,

e transportation costs are minimized since the
produced liquid and gaseous fuels can be transported
directly through pipelines;

e uninterrupted fuel supply is possible to places
with complex relief structure, including military and
meteorological facilities on the mountainous areas.

In addition to all this, the following resource
characteristics of existing BM types also have great
importance:

o the total mass of all living matter is 2000
billion tons;

o the total mass of plants growing on the ground
is 1800 billion tons;

o the total mass of forests is 1600 billion tons;

e the mass of surface BM (excluding aquatic
plants) per person is 400 tons;

e the amount of energy accumulated in surface
BM types is equal to 25000 EJ (1 EJ = 108 J);

e the annual growth of the BM is 400 billion
tons;

It should be noted that it is possible to provide
26% of the energy requirements of all countries at the
expense of the BM (including cultivated species) if
used in a planned manner. This indicator can be more
than 40% also with considering animal origin BM types
and OW
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Another important aspect of using BM and OW
(including cellulose-containing SHW) to obtain BG is
that most types of BM (in particular, wood and wood
products, cotton and grape twigs, etc.) contain 45-60%
of cellulose, 15-35% of lignin and 15-25% of
hemicellulose. The plant origin BM types contains 25%
of lignin and 75% of hydrocarbons (mainly cellulose)
and saccharides. Moreover, elemental analysis shows
that dry wood contains a certain amount of calcium and
magnesium pectates, resins, gums, oils, tannins,
pigments and minerals. Dry wood contains 50%
carbon, 6% hydrogen, 44% oxygen, up to 0.2%
nitrogen and less than 1.0% sulfur. The amount of
residual minerals (ashy substances) is 0.2-1.0%.
However, the amount of ashy substances in tree
branches and roots can be 2% and 5%, respectively.
The ashy substances mainly consist of Na,COz and
K2COq, of which from 10% to 25% are soluble in water
and can be used as high quality fertilizers. As for the
water-insoluble part of the ash, the most important
components of this part are lime, as well as carbonate,
silicate and phosphate salts of iron, magnesium and
manganese [6].

In addition to all these positive features, there are
a number of factors that hinder the widespread use of
BM:

e inaccessibility of a certain part of plant and
animal origin BM types and OW resources for
profitable use;

o thedifficulty of accumulation and
transportation of some types of BM and OW due to
their relatively small parties in nature, ie uneven
distribution;

o the seasonal nature of the realization market of
some types of plant origin BM;

e the inability to stored for a long time of plant
origin BM types and OW;

e insufficient economical and legislative
incentives in our country, as in many countries around
the world.

The BG amount with m® obtained from 1kg of
plant origin BM and OW, the percentage of methane in
the obtained BG and the amount of carbon-nitrogen
ratio are shown in Table 1.

Table 1.

The amount of BG obtained from different types of BM and OW

Type of raw material e yle(ljcri)frpne'g,ttréir e Amount of methane,% Carbon-?(lztll;\?)gen ratio
Cattle manure 0,25-0,34 65 16,6-25,0
Pig manure 0,34-0,58 65-70 6,2-12,5
Poultry manure 0,31-0,62 60 7,3-9,65
Horse manure 0,20-0,30 56-60 25
Sheep manure 0,30-0,62 70 33
Faeces and waste water 0,31-0,74 70 6-10
Wheat straw 0,20-0,30 50-60 100-150
Oat straw 0,29-0,31 59 50
Corn straw 0,38-0,46 59 50
Grass 0,28-0,63 70 12
Tree leaves 0,21-0,29 58 50

As a result of the performed investigation of BG
facilities have been shown that the amount of BG
obtained from the unit volume or mass differs
significantly from results shown in Table 1 when
animal origin BM species are mixed (as a substrate)
with a liquid and decomposes anaerobically. However,
such a difference is not so noticeable for plant origin
BM. Table 2 shows the amount of BG obtained from
one ton of different types of raw materials in the form
of substrates (grinded and mixed with hot water). A
comparison of these two tables shows that the amount
of BG obtained from 1 kg of animal origin dry mass is

much higher than that obtained from the same amount
of substrate. For example, this average difference is
6.33 times for cattle manure. Therefore, mixing animal
origin raw materials with excessively hot water during
fermentation in BG plants can show negative results. In
the case of plant origin BM types, it is necessary to
grind them by mixing them with hot water in order to
be fermented by anaerobic microorganisms. Otherwise,
the decomposition process of plant origin BM species
will stop completely, and the decomposition of animal
origin BM and OW will be very slow, which may create
problems in meeting consumer demand.
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Table 2
The amount of BG obtained from a mixture (substrate) of different types of BM and OW with hot water
Type of raw material BG yield, mt Type of raw material BG yield, m*t
Cattle manure 39-51 Beet sprouts 75-200
Cattle-straw 70 Vegetable waste 330-500
Pig manure 51-87 Cereal seeds 390-490
Sheep manure 70 Grass 290-490
Poultry manure 46-93 Glycerin 390-595
Oily leather 1290 Rye waste 165
Slaughter waste 240-510 Linen and hemp 360
Solid household waste 180-200 Oat straw 310
Sewage waste 70 Clover 430-490
Alcohol production pulp 45-95 Milk serum 50
Bagasse 115 Cornsilage 250
Silage 210-410 Flour bread 539
Potato sprouts 280-490 Fish waste 300
Beet pulp 29-41

3. Ecological, energy and economical benefits of
BG production

In the second part, we provided information on the
perspectives, advantages and disadvantages to the
production of BG using different types of plant and
animal origin BM and OW. The production of BG from
plant and animal origin BM and OW, as well as sewage
waste has several advantages, which have been proven
in world practice:

e it is a renewable energy source, as renewable
raw materials are used for production;

e the use of a wide range of raw materials allows
the construction of BG facilities in all regions where
agriculture and technologically related industries are
concentrated;

e both at production place and at any facility
connected to the gas pipeline (after removal of carbon
dioxide) as well as methods of use as motor fuel for cars
are more universal in term of energy;

e the year-round stability of electricity
generation from BG allows to supply loads with energy
connected to the electrical grid during the peak hours,
in particular, when combined with solar and wind
power plants operating in a non-stationary mode with
unstable parameters;

o the use of arable lands for the BG production
is more energy efficient than liquid fuels (bioethanol,
biodiesel, etc).

e it has been proved that the amount of energy
produced from 1 Ha of arable land is 2 to 4 times higher

than that of bioethanol and biodiesel when producing
BG from energetic hybrid corn;

e numerous jobs are being created in this market
from the BM provider to the BG consumer. For
example, in 2011, the total number of jobs vacanies in
the bioenergy sector in Germany significantly exceeded
other sectors of renewable energy sources;

e negative effects on the environment are
significantly reduced due to the treatment and
neutralized of waste in BG reactors by fermentation, or
the accumulation of BG generated at existing solid
household waste landfills. Thus, BG technology is one
of the most basic and more effective ways to neutralize
of OW. BG production also significantly reduces the
amount of GGTE released into the atmosphere;

o the application of mass fermented in the BG
reactors in the arable lands leads to a significant
improvement in the quality of the humus layer of the
soil, as well as increase in its regeneration and
productivity due to organic nutrients. The introduction
of organic fertilizers produced in the BG plants to the
market allows to obtain a significant amount of
additional incomes.

The effectiveness of the use of BM and OW for
the purpose of BG production is confirmed by the
results of elemental and express analyzes of their
chemical composition, heat transfer ability etc. This is
obviously seen in the characteristic data of plant origin
BM types and dry sewage wastes given in Table 3.
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Table 3
Characteristic data for some types of BM and dry sewage
Elemental analysis (dry residue) Express analysis (dry residue)
Type of raw material :
i e [n]n o[ 's [ |rumany [ oot [Reted] HT0
Agricultural wastes
Wood chips 50 0,4 7,8 74,0 25,5 19,3
Pulp 48 - - 4,0 1,0 80,0 15,0 17,0
Corn kernels 49 0,4 - 1,0 5,8 76,5 15,0 17,0
Energy-intensive wood wastes
Based on beech wood | [ ] | o[ 10] 190 | 80 | 140 | 184
Energy-intensive origin wastes
Straw \ ] ] | 02 | | 76 | 688 | 135 | 170
Solid household wastes
Dry sewage wastes | ] ] | 06 | | 47 | 416 | 23 | 80

As can be seen from Table 3, the main chemical
elements forming the part of the BG contains from C,
H and O, which the total amount is highest (99.3%) for
wood chips and lowest (88%) for straw. This value is
41,2% in the dry sewage waste. This is explained by the
abundance of ashy substances, which in fact is not
considered a defect. Thus, although the large amount of

ash eventually results in a relatively small amount of
BG, in return, the amount of mineral residue increases
significantly, which is considered a very positive.

The summarized data about chemical composition
of the OW belonging to the solid waste category are
given in Table 4.

Table 4
Summarized data about chemical composition of the OW belonging to the solid waste category
Indicator Name of substance Amount (%)
Carbon 17-20
Oxygen 2-3
Elemental composition by mass, % Hydrogen 13-17
Nitrogen 0,5-1,0
Sulfur 0,1-0,12
Ash content in the working mass, % 10-16
Ash content in the dry mass, % 20-32
General properties Organic substances in dry mass, % 68-80
Humidity, % 45-55
Density, kg/m® 190-200
HTA Oof working mass, kC/kq 5000-6000
Total nitrogen — N 0,8-1,0
s Phosphorus - P20s 0,7-1,1
Agro-chemical indicators by dry mass, % Potassium - Kz0 0.5-07
Calcium — CaO 2,3-3,6

As can be seen from Table 4, the percentage of
organic matter in the OW of the solid waste category is
68-80% in relation to dry mass, which is a very good
result. Although the heat transfer ability is several times
lower than that of plant origin BM species, this does not
negative affect the importance of producting BG from
these wastes.

Thus, as mentioned above, this issue, in addition
to obtaining a gas AYN, also reflects a positive solution
to environmental problems. Thus, as mentioned above,
this issue in addition to obtaining a gaseous AFs, also
give a positive solution to environmental problems. The
heat transfer ability of 5000-6000 kC/kg indicates that
the obtained BG is fully suitable for domestic use. On
the other hand, the number of plant origin BM species,

including the SHW category, are not used as a direct
fuel, and even neither energy-efficient nor
environmentally friendly if they are used. Thus,
although the heat capacity of 1 kg of plant origin BM
species (for example, in the example of straw in Table
3) is 17 MJ, it is impossible to boil a kettle of water
when burning not only one kg, but even 500 kg of this
type of BM. Because more than 98% of the obtained
heat is released into the atmosphere as heat loss due to
open combustion, and the BK burns out quickly.
However, according to oat straw example in Table 2, a
family of 4-5 people can fully meet its gas demand
within a day in the spring-summer season including hot
showers, cooking, making tea, dishes -washing, etc.
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through a BG (10x0,310 = 3.1 m®) obtained from 10 kg
of oats.

As for the use of BG devices, it should be noted
that currently India, Vietnam, Nepal and others
countries are widely used small BG devices (single-
family) in the home. China is the first place in the use
of BG devices, as there were more than 10 million BG
devices in China at the end of the last century. 7 billion
m? of BG is produced in these devices a year, which is
60 min. sufficient to meet the fuel requirement of the
rural population. In 2006, the total number of BG
facilities in China reached 18 million, which means that
100 million people will be provided with BG and will
save about 11 million tons of conventional fuel. At
present, this trend continues in China. BG plants can be
used as cleaning facilities on farms, poultry factories,
wineries and meat factory. One of the developed
European country, in Denmark, the production and
operation of BG is up to 18% of the energy balance of
country. Currently, Germany is the leader in the
number of BG devices with 8 million units. Up to 50%
of poultry farms in Western European countries have
heating systems based on BG. Volvo and Scania
already produce BG based buses. This type of buses is
widely used in the Swiss cities of Bern, Basel, Geneva,
Lucerne, etc. [6].

As for Azerbaijan, our country is very indifferent
to the application of ARES in other areas, as well as the
installation and operation of BG facilities. There is
almost no investigation on the production of methanol
and ethanol by BM and OW fermentation. As an

exception, it should be noted that the BG facility has
been constructed in the Khinalig village of Guba under
the direct leadership and participation of professor
Fagan Aliyev. Unfortunately, this work could not be
continued due to the lack of necessary financial
support.
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AHHOTAIINA

B cratee usnoxkena pa3pa60T1<a MOOMIILHOTO TNPUIIOKCHUS IJI1 KOHTPOJIA U y4€Ta JaHHbIX, UCIIOJIb3YyCMbIX
Ipy OpraHru3anun CriOPpTUBHBIX COpeBHOBaHHfL HpI/I pean3anu NpuI0KCHUA OBbLIH UCIIOIb30BaHbI cileayromue
HHCTPYMEHTHI: cpena pa3pabotku — Android Studio, Bremmnsss CYBI — MySQL, XocTuHr [uis co3faHus U
YIpaBJICHUs] CEPBEPOM — reg.ru, HHCTpYMeHT it padboTsl ¢ b/l — phpMyAdmin. MoOusibpHOE NpUIoKeHHEe Ha
s3pike Java. @aitmer pasmeTkm ommcaHel Ha si3bike XML. CepsepHble ¢aitnsl ncmons3yror 3k PHP.
Pa3zpaboTanHas cucTeMa CYyIIECTBEHHO CHH3WJIA HArpPy3Ky OPTraHM3aTOPOB JIOOWUTENBCKOTO UYEeMIHOHATa IO
npokaTHOMY KapTHHTY (AMKC). JInutenpHOE TECTHpPOBAaHHE MOKA3ajo, YTO CHCTeMa paboTaeT cTabWibHO, Oe3
cboeB. /lanHbIe ycmenmHO 00pabaTHIBAlOTCS KakK MPHUIIOKEHHEM, TaKk U cepBepoM u 3aHocarcs B BJI. CkopocTh
00paboTKN 3ampOCOB CTAOWIHHO BBICOKAS M 3aBHCHUT HCKIIOYHTEIFHO OT MOOWIBHOTO YCTPOMCTBA M BEPCHHU
YCTaHOBJIEHHOW ONEPalMOHHON CUCTEMBI.

Annotation

The article describes the development of a mobile application for monitoring and recording data used in
organizing sports events. The application was developed by using those tools: the development environment -
Android Studio, the external DBMS - MySQL, the hosting for creating and managing the server - reg.ru, the tool
for working with the database - phpMyAdmin. The mobile application created in Java. Markup files described in
XML. Server files use the PHP language. The developed system has significantly reduced the strain on the
organizers of the amateur championship in rental karting (AMKC). Long-term testing showed that the system
works stably, without failures. Data successfully processed by both the application and the server and entered into
the database. The query processing speed is consistently high and depends solely on the mobile device and the

version of the installed operating system.

KiroueBble cjioBa: OIIepallMOHHAas CUCTEMa, HHTCIpUPOBaHHasA Cpcla pa3pa60TI<1/I, peiAIUOHHAdg CUCTEMA
ynpaBJeHus 0a3aMu JaHHBIX, BEO-PUI0KEHHE, aKTHBHOCTb.
Keywords: operation system, integrated development environment, relational database management system,

web application, activity.

Bsenenue

PazpabotanHast cucrema mpezacTaBiIseT co0Ooi
MOOWIIBHOE MPUIIOKEHHE, 3a/1a4a KOTOPOTO COCTOUT B
o0JIeTYEHNH MPOLEAYpPHl PETHCTPAalliy IHJIOTOB Ha
O4epeIHOH Tan COPEeBHOBAHMSA 110 KapTHHTY. [lomimMo
(opMHpOBaHMS CIIHCKA YYaCTHHKOB, IPUIIOKCHUE
MO3BOJISIET OINEPATUBHO JOHECTH HH(POPMALUIO 10
BCEX 3aMHTEPECOBAHHBIX B JAHHBIX TOHKax JIIOZEH.
Ilonp3oBaTento  AOCTYIHBI CIIMCKH KOMaH/1,
pe3yIbTAThL, a TAK)KE KaJIeHIaph W CCHUIKM Ha JIpyrue
pecypchl YeMITMOHAaTa.

dopmar MOOMIIBHOTO MPHUJIOKEHHS OBLT BBIOpaH
BBHUIY CBOEro ymoOCTBa M JOCTYIIHOCTH, Kak MJIs
YYaCTHHUKOB, TaK M AJIS1 OPraHU3aTOPOB COPEBHOBAHUH.
CerozHst CIIOXHO HalWTH YeIOBEKa, y KOTOPOro OBl HE
OBUTO MOOMIIBHOTO YCTpOWCTBa, OyAb TO CMapTQOH,
IUIAHIIET, YMHBIE 4Yachl MJIM JJIEKTPOHHAs KHUTA.
[TockombKy MOOWIBHBIE NPOJAXKHM BO BCEM MHpE
pacTyT, TaKXe pacTeT CIpOC Ha pa3ludHbIC
npuwiokeHus uid HuX. Kaxmgas ysaxkaromas ce0st
KOMITaHUS CTPEMUTCS] IMETh, 110 MEHBIIIEH Mepe, OHO
MOOMIIBHOE MPHUIIOKEHHE, YTOOBI OBITh €TO KINEHTOM.
A cymiecTBOBaHHE HEKOTOPHIX KOMITAaHHMH BOOOIIE
CJIO’KHO MpEeJCTaBUTh 6e3 MOOMITbHBIX u
CHENMANM3UPOBAHHBIX ~ NPOTPaMM, C  IOMOIIBIO
KOTOPBIX MOXKHO, HampuMep, YIPaBIsATh 0Oa3aMu
JIAaHHBIX, WJIA KOHTPOJUPOBATb COCTOSHHE CBOErO
MPOJYKTa Ha PHIHKE B JII000 MOMEHT BpEMEHH.

Ha cerognsimnuii genp, mo kpaiiHed Mmepe, Ha
POCCUIICKOM pBIHKE aHAJIOrOB JAaHHOW CHCTEMBI HET.
Hu onuH yeMmuoHaT mim KapTUHroBas Tpacca He
UMEIOT TPWIOKEHHS, C TOMOIIBI0 KOTOPOTO MOXKHO
OBII0 OBl BECTH PETUCTPALIHIO, OTIEPATUBHO 3HAKOMUTH
YY9aCTHHKOB C (OPMATOM MEpPONPHUSITHSA, BBIBOANUTH
CTaTUCTHKY W BBITIOJNHATEH Apyrue ¢yHKIuu. Bce 310
NPUXOANTCS JENaTh Pa3HBIMH MYTSAMH, KOTOPHIE B
HEKOTOPBIX ClIydasX HE T03BOJIAIOT JIOMyCTUTh

OmMOKYy MO TOH MNpUYMHE, YTO HCIPaBUTh e
OlepaTHBHO YyXe He yxaacTcs. Yame  Bcero
OpTaHU3aTOPEI COPEBHOBAHUS IIPOBOASAT PETUCTPALIHIO
YY4aCTHHKOB B py4YHOM pexume. Jlng  3rtoro
HE00X0AUMO, YTOOBI MWIOT C(HOPMHPOBAT 3asBKY,
yKa3aB TpeOyeMmyro HHGOPMAIHIO, M OTIPAaBHI €€
opranuzatopy. ToT, B CBOIO oOdYepenb, 3Ty 3asBKYy
JOIDKEH IIPOBEPHUThb, YOEIWTBhCA, HYTO BCE IOJS
3aI0JIHEHBI, X [IOCJIE ATOTO BHECTH YYaCTHHKA B 00N
crniicok. VIHOT/Ia 1aHHas poLieaypa yCIO0XKHSIETCs TeM,
YTO 3aPErUCTPUPOBATHCS MOXKHO TOJILKO MO TeNe(OoHY.
[Mouck wmHpopMaLMK O MPEACTOSIIEM I3Tale TaKXKe
3aHUMaeT Hemallo BpeMmeHH. HeTr eguHO#l cuctemsl,
KOTOpPOH TOJB3YIOTCSl aOCOJNIOTHO BCE OpraHM3allvu.
Bo3MoXHO, 3TO CBSI3aHO C TeM, YTO aBTOCIIOPT HE
CIIMIIKOM TIONMYJIAPEH B Hamed CcTpaHe, IO03TOMY
KEJAIOUINX BKJIAAbIBATh JCHBI'H B Pa3BUTHE, XOTS OB
MH(OPMAMOHHOTO ITOJIsI, HET.

Pa3paborannas cucreMa SIBIISIETCSI
Y3KOCHELUATM3UPOBAaHHOW, HO OHA XK€ MOXET CTaTh
YHUBEPCAJIbHBIM HWHCTPYMEHTOM Uit aOCONIOTHO
7r000T0 BHIA aBTOCIIOPTA.

CuctemMa HampsiMylo cBsi3aHa ¢ 0a30il JaHHBIX,
4TO MO3BOJISIET (uxcupoBathb JeUCTBHS
moyib3oBareneii. B pesympraTe MOXHO coOparth
MOJPOOHYIO CTaTUCTHKY O TOM, KaKHe pasJesibl
MIPEACTABISIIOT HAaUOONBIINKA MHTEpPEC. DTO OTINYHAs
OCHOBa Uil JajbHEeHmeld paboThl Ham KaXIbIM
3JIEMEHTOM CHCTEMBI B LIEJIOM U Pa3BUTHS YEMITMOHATA.

Takoid  umHCTpyMeHT, kak  phpMyAdmin,
TI03BOJISIET TIOJTyYUTh HH(GOPMALHMIO U3 0a3bl JaHHBIX B
TOM BHJE, B KOTOPOM OHa TpeOyeTcsi B yKa3aHHbBII
MoMeHT. CamMo TPHIOKEHHE HMeeT YyIOOHBIH,
WHTYMTHUBHO TIOHATHBIN II0JIb30BaTeNt0 HHTEpdeiic,
YTO SIBJISETCS €r0 HEOThEMIIEMOM YacThIO.

enp pa3paboTku — co3nanue yaoOHOM, KaK st
nojp30BareNs, Tak M Uil aJIMHHUCTPATOpa,
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ABTOMATH3HPOBAHHOW  CHCTEMbl Ha  IaThopme
Android ¢ HcHonb30BaHUEM  IOMOJHUTENIBLHBIX
HHCTPYMEHTOB.

Jnst 1oCTHXKEHUS 3TOW IeNH ObUIM  peIIeHEI
CIIeIyIOIIHe 3aJauH:

1. Vsydyenme mwmTepaTypsl 10 pa3paboTke
CYIIECTBYIOIIMX MOOWIIBHBIX MPHIIOKSHUH.

2. BpiOOp TEXHMYECKHMX ¥  IMPOTPaAMMHBIX
CPenCTB pa3pabOTKH.
3. BpiOop KIIOUEBBIX XapaKTePHCTHUK IS

co3ganus b/I.

4. Pa3paboTka HEOOXOAMMBIX HACTPOCK CepBEpa
u B/I.
5. PazpaboTka MOOHIBHOTO MPUIIOKEHUSL.

6. IlpoBemenume  TecTUpoBaHUS C  IIEJIBIO
NpOBEPKH  pabOTOCIOCOOHOCTH W yCTpaHEHUs
BO3MOJKHBIX TIPOOJIEM.

[IpenmetHas 06macTh U TpeOOBaHHUA K CHCTEME

AMKC - 310 mOOHWTENBbCKHH YEeMITMOHAT 10
KapTUHTY, KOTOPBIH TPOXOMUT B (opMare IHUIHBIX
roHOK. [IpWHATH ydYacTHe B HEM MOXET 000U
skenaromuid. Yemnuonat cymectsyet ¢ 2010 roga. 3a
3TO BpeMsl IPOBEJCHO § MOJHBIX CE30HOB, COCTOSIINX
n3 10 sTanoB kaxapii, nopsaka 10 3MMHUX TOHOK BHE
OCHOBHOH cepHH, a TakKe OpPraHH30BAHO HECKOJIBKO
MEpOIPUATHA B pexuMme TpeHUpoBku. Dopmar
MEHSJICS. HECKOJIBKO pa3 M B HAcTosIee BpeMs
Npe/iCTaBIsieT Cco0OH  COpPEeBHOBaHME I TPEX
kateropuii munoros: light, medium u pro.

Light — munoTel, uMeronie HEOOIBIIONH OIBIT
00 peaKo MPAKTUKYIONINE B KAPTHUHTE B TIOCIICIHIC
TOJTBL.

Medium - YBEpPECHHbIC MPOKATYHKH,
MOKa3bIBAIOIINE BpeMs, OMM3KOe K KIYOHBIM IIpaBam
Ha Pa3HbIX Tpaccax, UMEIOIINE OIBIT yYacTUs B IPYTUX
KapTUHTOBBIX COPEBHOBAHUSX.

Pro — mwmnotel, moOMBIIMECS ONpeAeNeHHBIX
ycnexoB B AMKC, umeroniue kiyOHBIE mpaBa Ha
Kakux-Tu00  KapToApOMax,  ydyacTByIOIIME B
Pa3IUYHBIX KAPTUHTOBBIX COPEBHOBAHUSIX.

Y4acTHUKN HAOMPAIOT OYKH KAXKABIH B CBOEM
3agere. [103TOMY yYHTHIBaTH CEpUI0 HEOOXOIMMO Ha
JTare PerucTpanuy MUIoTa Ha TOHKY.

C KaxIbpIM TOJIOM KOJIMYECTBO YYACTHUKOB
yBENMYHBAJIOCh. [losBMIach HEOOXOAMMOCTE CO31aTh
nporpamMmy [uisi GOPMHUPOBAHUSI CTAPTOBBIX TPYII H
(ukcarm UTOTOBBIX pe3yibpTaToB. Co BpeMeHeM
mpoOyieMa TIpOBeJASHHUS dTana Oblla TOJHOCTHIO
pemeHa. Ha ceronHsmHui 1€Hb OCTANOCh HECKOJIBKO
CEPBE3HBIX BOIIPOCOB: KaK OTCICIUTh HM3MEHEHHS B
cocTaBax KOMaHJ; KaK INPUBECTH HH(pOpMAIHI0 00
JTane K o0leMy BHJY M clenarbh ee ymoOHOH s
YYaCTHHKOB  YEMIIMOHATa, Kak JOJDKHA  OBITh
OpraHW30BaHA PETHCTPAUs, YTOOBI HCKJIFOYUTH
OIMOKH, CBS3aHHBIC C PYYHBIM BBOJOM JIaHHBIX; KaK
OpPTaHHM30BaTh IMPOIECC OBICTPOro BHECEHMS TEX WIIN
WHBIX U3MEHECHHHN U JIPyTHE.

Panpme peructpamus ObIIa OYECHB CIOKHBIM
mporieccoM. 3asBKH ITPUHUMAIIUCH B COIIMAIBHOM CeTH
BKonrake Ha cTpanuie yemnuonara u B yare AMKC
B WhatsApp. B cBa3m ¢ pe3ko Bo3pociei
MOMyISIPHOCTBIO UYEMIIMOHATAa B TIOCJIEIHHE TOJbI,
3amMCh JOCTUTAeT JIMMUTa 3a 5 — 7 MUHYT.

JonycTumblii mpenesl Ha OJUH OSTall COCTaBIsIET B
cpeaHeM 50 y4acTHHKOB, a 3TO 3HAYUT, 4TO 4epe3 5
MHUHYT OpraHmzaTopaMm  Heo0X0oanMO OueHb
BHUMATEJIbHO U3 JBYX DPECYPCOB TOJIyYHTh €IHMHBII
CIMCOK MWIOTOB. Hepenko KoOIM4ecTBO IOAAHHBIX
3afBOK IIPEBBIMIACT JINMHT, MO3TOMY HPUXOIJHUTCS C
TOYHOCTBIO 10 CEKYHABI CMOTPETh KaXIYIO0 3asBKY,
9TOOBI COOMIOCTH OYEPETHOCTH OOparieHuit. 1130exars
OIIMOKH NPaKTHYECKH HEBO3MOXKHO.

Jnis HeOONBIIOTO YEMIMOHATa BAXKHO CO3JATh
yIoOHyI0 ISl mone3oBarens cucreMy. OHa ITOJDKHA
ObITh BCerna MOJ pYKOH M OBITh IOHATHOH B
yIpaBICHUH.

[Tnatdopma Android SIBIISCTCSA camoi
BOCTPEOOBaHHON HAa CErONHSAIIHHUN JIeHb, a KOMIIaHUS
Google mpenocTaBisieT MHOXECTBO — Pa3IMYHBIX
WHCTPYMEHTOB JUIs  pa3pabOTKH  NPOrpaMMHOTO
obecrieueHHSI.

Takum o00pa3zoM, cHcTeMa KOHTPOISI M ydeTa
JaHHBIX JOJDKHAa OBITh BBIONHEHA B (opmare
MOOHMIIBHOTO TIPHIIOKEHHS M COJEpKaTh CICTYIOIINI
($hyHKIHOHAT:

CBsi3p ¢ BHeIIHeH 0a30i [daHHBIX C IEJIBI0
MUHHMH3AIUH 00IIEro “Beca’ MPUI0KCHUS.

[Mpunoxkenne noKHO oOpamarecst k  Oase
JaHHBIX 4Yepe3 cepBep, Ha KOTOPOM  OyayT
MpONU3BOAUTHCH OCHOBHBIC BBIYHCIICHUS. 3910
HEOOXOMMMO  JUId  CHIDKGHHS  HArpy3kd  Ha
LEHTPAIBHBI IPOLIECCOP YCTPOKCTRA.

@OYHKIUIO ~ PEerHCTPAallid W BO3MOJKHOCTH
3alMCBIBATh MH(QOPMALMI0 O IIOJb30BaTelic  BO

BHEIITHIOK 0a3y TaHHBIX.

OYHKIINIO aBTOPU3AINH, a TAK)KE IPH TOBTOPHOM
3aITyCKe MPIIOKCHUS Ha OJJHOM M TOM XK€ YCTpOicTBe
CaMOCTOSITENILHO  CBEPATh  JAaHHBIE MPEAbIIyIIei
apropuzauuu ¢ bBJl, mpoBepsisi pealbHOCTb 3THUX
JIAHHBIX.

NudopmanmoHHoe OKHO, B KOTOpOM Oyner
oTo0OpakaTbcst HH(POPMAITUS O OJHIKANIICH TOHKE.

ABTOMaTHYECKH OOHOBJISIEMBI KaJeHAaph CO
CIIFICKOM MEPOTIPHATHIA.

Cnucok KoMaH[ ¢ JUHAMUYECKOH COPTUPOBKOM.

OYHKIUIO PErucTpalii TII0Ta HAa TOHKY C
BO3MO>KHOCTBIO IIPOCMOTpa CIcKa yKe
3apETUCTPUPOBAHHBIX YIACTHHKOB.

Peructparus 1omxHa HAUUHATHCS OJHOBPEMEHHO
JUTSL BCEX B CTPOTO 3aJaHHBIN JIeHb U BPEMSI.

IIpunoxkeHue  OJDKHO — COZEpKaTh
MPOCMOTpPA CTATHCTUKH.

BEIBOP I[TPOI'PAMMHBIX U TEXHUYECKUX CPEJICTB

CMmapthoH oTIHUIaeTcs OT MOOUIBHOTO Tesle(oHa
TEM, 4TO y MEPBOTO 00S3aTEIBHO €CTh ONCpaIlMOHHAS
cucTeMa. 3a4acTyl 3a BBIOOp KOHKPETHOH MOIEIH
cmaptpoHa oreedaer OC, xoropas Ha HeM
YCTaHOBJIEHA.

B Hacrosmuii Mmoment Android sasisercs camoit
BOCTpcOOBaHHOM onepalruoHHON cuctemoi[ 1].
PazpaboTunku peryisipHO BBITYCKalOT OOHOBJICHHUS, B
KOTOPBIX VYHUTBHIBAIOT M HCIPABISIIOT BBISIBICHHBIC
HEIOCTAaTKH, a TaKkkKe J00aBIAIOT HOBBIE (YHKIUH U
BO3MOHOCTH.

CaMmbIMU BOCTPEOOBaHHBIMH Ha CETOAHSIIHUN
JeHb sBisoTCs Bepcuu ¢ 5.1 mo 9.0. CriegoBarenbHo,

paznen
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NPWIOKEHNE JOJDKHO OBITh  aZanTHPOBAHO 0]
KaX Iy U3 HUX, HECMOTpS Ha T0, uTo Bepcuu OC ¢ 2.3
1o 7.1 cyuTaroTCsl yCTapeBIINMH.

B kawectBe CYBJl Obuta BeiOpana MySQL.
MySQL sBisieTcst 0HOM M3 CaMbIX MOIYJSPHBIX U
pactpoctpanenHsix CYB/I, koTopas HCIob3yeTcs BO
MHOTHX KoMITaHusx (Harmpumep, Facebook, Wikipedia,
Twitter, LinkedIn, Alibaba u apyrux). MySQL
npezncTaBisier coboi pemsmuonHyo CYB]l, xoropas
OTHOCHUTCS K CBOOOTHOMY POrPaMMHOMY
00CCIICUCHHIO: OHAa PACIPOCTPAHACTCS Ha YCIOBHSX
GNU Public License (paspaborunk GecruiaTHO
pacmopoctpanser [10. ¥V MySQL ecth MHOXECTBO

Pa3IUIHBIX MPEUMYIICCTB. Hanpuwmep, OHa
MOJICPKUBACT  PA3JIUYHBIC THIBI  TAaOJNHI[.  Kak
m3BectHele  MYISAM  u InnoDB, Tak u Oonee
sk3otmunbie HEAP u MERGE; xpome Toro,

KOJIMYECTBO TIOAJCPKUBAEMBIX THIIOB ITOCTOSTHHO
pacret. C 3T0i#f crcTeMoli ynpaBieHns 0a3aMu JTaHHBIX
MOXKET OJHOBPEMEHHO paboTaTh HeOrpaHHYCHHOE
KOJIMYECTBO IMONB30BATENCH, a YHCIO CTPOK B
TabIUIaX MOKET OBITH paBHO 50 MIIIHOHAM.

Jns pasmerieHust 0a3bl JaHHBIX HEOOXOIUMO
OpPraHH30BaTh CepBEP, KOTOPHIA OyJeT MOCTOSHHO
JIOCTYTIEH. XOCTHHT — 3TO YCIIyTa 110 MPeI0CTaBICHUIO
pecypcoB (muckoBoro IIPOCTPAHCTBA) Ui
(usmyeckoro pazmenieHuss HHGOpPMAIMK Ha cepBepe,
MOCTOSIHHO HaXOJAIIErocs B CETH.

BupTyansHBI XOCTHHT - 3TO BHJ XOCTHHTA, MIPH
KOTOPOM MHOTO CalTOB pa3MemacTcs Ha OIHOM
cepBepe. DTO caMblif 3KOHOMUYHBIA BHJ XOCTHHTA H OH
MOOXOAWUT N pa3pabdOTKH  paccMaTpHUBaeMOTO
npwiokeHus.  Pa3zpabaTpiBaemast  cucreMa — He
TpeOoBaTeNbHa, MPEAIIONIaraeTcs, YTO B CpPEIHEM 3a
OJIMH roJl paboThl, B 6a3e JaHHBIX OYET MOSBISATHCS HE
6omee 200 ctpok. IlosTomy BBIOOp XOCTHHT-
IpoBaifiepa TPOBOAMICS O CIETYIOUTIM KPUTEPHIM:

O0BeM TUCKOBOTO MPOCTPAHCTBA;

Habop TexHHYEeCKHX CPEACTB U QYHKIIMH;

YpOoBEeHb TEXHUUYECKOH MOAIEPIKKY;

CTOuMOCTb.

Ha ocHoBe 3TuX KpuTepueB OBLT BBIOpaH XOCTEp
Reg.ru.

KifoueBEIM  KOMIIOHEHTOM Ui pa3paboTKh

CHCTEMbI KOHTPOJISI M ydyeTa JaHHBIX SIBISIETCS cama
cpena paspaboTku. B nmanHOM paboTe MCHoib30BaHa
Android Studio, cosmannas kommnanumeir Google.
Android Studio — »3T0 wuHTerpupoBaHHas cpeja
paspa6otku (IDE) ms paGotsl ¢ matdopmoii Android

[2,3]. [lnaTtpopma Android cocToHUT U3 OMEPAUOHHON
CHCTEMBI, OCHOBaHHOW Ha sIpe OINCPaLHOHHOI
CHCTEMBI Linux, BCTPOCHHBIX MOOUITBHBIX
OPUIOKEHH M MEPexXOAHOr0  MPOTrPaMMHOTO
obecnieuennsi.  Android  mosBomsier  QonHOBOE
BBITIOJIHEHHE KaKOTO-THOO NEHWCTBUS, MOAICPIKHBACT
IBYMEPHYI0 H TPEXMEpHYH TpaduKy, HOCTYI K
¢aitmoBoit cucteme m 0aze JaHHBIX, OOECIICUNBACT
o0mupHyIO oubnmmnorexy AIIEMEHTOB
mosk3oBareNsckoro  uHTepdeiica. Android  Studio
HMeeT  BCTPOCHHBIH  BOMyJaTop  (IpOrpammy,
CMOCOOHYI0 ~ MOIEIHpOBaTh  paboTy  APYroro
yCTpOMCTBA:  Hampumep, cMapToHa, HrpOBOMH
npuctaBku, [IK u 71p.). Bnarogaps emy mpoBOAWTH
TECTHPOBAaHHE MPHUIOKEHUS 3HAYMTEIBHO MPOIIE.
MosxHO HCIonb30BaTh pasusie miathopmer Android,
He wuMes TMOJ pyKoH cmapthoHa ¢ Tpebyemoit

ONEpPAlMOHHON  CHUCTEMOM. Takum o0pazom,
MapajulebHO € Pa3pabOTKOM MPUIIOKEHHS, MOKHO
BBINOJHATH MpeIBapUTEIIHHYTO OTIAIKY "
TECTUPOBAHHE.

MOBWILHOE TIPUJIOXKEHUE JUJIS1 KOHTPOJIA U
YYETA JAHHBIX

ABTOMaTHU3UpPOBaHHAs CUCTEMa KOHTPOJIS U y4eTa
JIaHHBIX MPEICTABISACT coboii MOOWIBHOE
npuiokeHue, paspaborannoe B Android Studio.
[IpunoxeHne COCTOUT M3 aKTUBHOCTEH, OTBEYAIOLIHX
3a BBINOJHEHUE ONpelielieHHOro Habopa (QyHKuuid. B
CBOIO OUepe/ib, Kakaask aKTHBHOCTb SIBIISICTCS KIIACCOM,
peanM30BaHHBIM Ha  s3blke  Java. BusyampHOU
cocraBisifoleil sBisrorest XMl-daiinel pasmerky, B
KOTOPBIX MPEACTABICHO OIMMCAaHNE HHTepdeiica.

[punoxenne padotaet ¢ 6a3oit nanabx MySQL,
KOTOpasi HaxOIUTCS Ha YyHaJeHHOM cepBepe[4].
CBsI3KOW BBICTYIIAIOT CepBepHbIC (aiinbl, padboTa
KOTOpbIX omucaHa Ha s3pike PHP. Ilpunoxenue
CBSI3BIBAETCS ¢ cepBepoM ¢ nomortbio JSSON-3ampocos.
OTtu 3ampocsl cepBep mnepeBoguT B s3Ik PHP u
cBs3bIBaeTCsA ¢ 0a3oil nmanHbIX. [lo 3aBepiieHHIO
orepanuu cepsep (GopMHUpyeT U IPHIOKEHUS
otBeTHBIH JSON U m0OB30BaTENB MOTYYaeT Ha KpaHe
MOOWIIEHOTO YCTpoiicTBa TpeOyeMblid pe3ynbTar. Bee
BBIYKCIICHUS ¥ yIpaBJIeHUE AaHHBIMU ITPOUCXOMIAT Ha
cepBepe. OTO CHIKaeT HArpy3Ky ¢ ycTpoiicTBa
KIIMEHTAa 1 00JIerdaeT padoTy B LIEJIOM.

CTtpykTypa  CHUCTEeMBI B
npejcTaBieHa Ha puc. 1.

o61eM BHUJIE
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Pucynok 1. Cmpykmypa cucmemwl

OcHoBoii ABTOMATHU3UPOBAHHOW  CHCTEMBI
KOHTPOJII M y4eTa JaHHBIX SBISCTCS 0a3a JaHHBIX.
Wudopmanuss 0 MUIOTaX, MEPONPHUSITHAX, CIHUCKH
[IIJIOTOB HA TOHKH (OPMUPYIOTCS HMEHHO 3/€Ch.
Kaxmoe OKHO HPHIIOKEHHUSI 3arpyKaeT HH(POPMAIHUIO
u3 Tabnun BJI, mo3toMy NaHHBIC JOJKHBI OBITH YE€TKO
CTpyKTYpHpoBaHbl. sl TOro 4To0BI pacrpencinTh
HArpy3Ky, CO3JaHO HECKOJbko Tabmmm. Kaxpast
COMEPIKUT HH(POPMALIUIO O KOHKPETHOM HAIPABJICHUH:
CIIUCOK MHUJIOTOB W HWH(OpMAIMA O HHX, CIIHCOK
koMaHj, criucok cepuit (light, medium, pro) u apyrue.
Bce Tabauupl CBS3aHBI MEXAy cOOOH C MOMOIIBIO
YHUKAJBbHBIX HACHU(GHUKATOPOB. Takum 00pa3om,
BMECTO MOCTOSIHHOTO AyOMUpOBaHUsl WH(DOPMAIUH
HCIIOJIb3YIOTCS CCHIIKM.

CepBepHasi  CTpYKTypa IpeicTaBisieT co0oii
Habop ¢ailioB ¢ pacmupeHueM .php, B KOTOpBIX

OxHO

NPEJICTaBICHO OMNMCaHWe JeHcTBUI B  ciydae
oOpaieHust Kk HUM[5,6,7]. OCHOBHBIM sIBIIsieTCsl (haidn
kou¢urypannu DatabaseConfig.php. On comepxur
naHHble s nogkirodenus Kk Bl ampec cepBepa, Ha
KOTOpOM pa3MelleHa 0a3a, ee Ha3BaHHE, y4YCTHas
3aIiCh IS AOCTYTIA; a TAKXKE KOAUPOBKY VIS PaOOTHI
¢ B/1 u xiroueBy1o nepeMeHHy0, 6J1arogapst KOTOPOi B
MPWIOXKCHHN  OyleT  MEHAThCS  OToOpakaeMas
HHPOPMAIIHSL.

CrpyKkTypa MOOWJIBHOTO NPHJIOKEHHS IMOKa3aHa
Ha puc. 2. Bcero cuctema coepxut 7 OKOH, KaXka10e U3
KOTOPBIX OTBEYAET 32 BBINOJHEHUE CBOeH (pyHKuuu. 3
OKHa HECYT HCKIIOYUTEIbHO WH(POpMaLMOHHOM
Xapakrep, a  OcCTalbHble  TpeOyIOT  ydacTus
MOJIb30BATEJISL, TO €CTh COJEPKAT KHOIIKH YIIPABICHHUS,
TIOJISL JJ1sl BBOJIA M APYTHE OOBEKTHI.

aBTOpH=2AIIHH

I 1aBHBIH 3KpaH

BxoHaTaKkTe

PoTo

IlepexonO B OPpVIoe€ NPHIIOIKSHHE

TypHHEpHAas1 Tabaana

CocTraBbel KOMAaHII

Permgcrpaliigas Ha >Taml

Pucynok 2. Cmpykmypa MoounbHoz0 npunoxcenus
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Kak0if akTUBHOCTH COOTBETCTBYET CBOH (haiin
pasmerku. MHorma Ui OAHOW — aKTUBHOCTH
UCIIONIB3YETCS HECKONbKO XMI-daiinoB u HA0G0pOT.
Oto HeoOxomumo Toraa, kKorma Qopma CoIepKUT:
HarpuMmep, CJIOXHBIH crnucok. To ecTh 1O OJHOMY
mrabiroHy (GopMupyeTcs HECKOIBKO TPYIII COCTaBHBIX
snmeMeHToB. OOmas cxeMa CBs3eld aKTUBHOCTEH H
(daitoB  pasMeTKH, a TakkKe B3aUMOJCHCTBHE
aKTUBHOCTEH MeXay co0oil MOKa3aHO Ha pHc. 3.
[TomuMmo ¢aiinoB pa3MeTKH, B IporpaMMme 00s3aTeITHHO
MIPUCYTCTBYIOT (ailiipl, OTBeUaromue 3a ctuib|[8]. OHu

TaKkxKe sBIsA0TCs (ainamu dopmata .Xml, HO 4TOOBI
cucTeMa IOHMMaJla, 3a 4YTO OHH OTBEYAIOT, HX
HeoOxoquMo pasmeriate B mamke Vvalue. Ilpudrtsr,
LBETOBBIE TaMMBbl, MKOHKH M BCE, YTO CBS3aHO C
BHEIITHUM BHJIOM IIPOTPaMMBI, OITMcaHo B HuX. Kaxnoe
NPUIIOKEHHUE, KaKaas IPOrpaMMa JOJDKHA UMETh CBOIO
YHUKAJBbHYIO HKOHKY, HCIIOJIb3YeMYIO [UIS 3amycka. Y
YEeMIIMOHATA €CTh Pa3padOTaHHBIH JIOTOTHII, IO3TOMY B
KaueCcTBE UKOHKHU HCIIONIb3YETCsl YMEHBIICHHAS BEPCHS
JIOTOTHIIA.

( HitpParse.java |

| {

- A

>

ABTOpU3aLMA B PervcTpaums B
NPUNOKEHNH v NPUNOXKEHNH ¥
(MainActiviry.java (RegistrarionAcriviry.javaw
Lni,tr‘. main.xml actvity registration.xml [
/ /)
5 5 :
FMaBHbLIA 3KpaH
h 4
GeneralActivity.java
1ctivit 1. xml
ivity general draw
1 ral.x
11 [.xml
ntent_ger ml
l.xml
CocTaBsbl KoMaHg PemcTpaiya Ka Kanenaape
TOHKY
¥
Steams.java RaceRegistration.java Kalendar.java
TeamAdapter.java Race.java Events.java

Teams.java

RaceAdapter.java

EventAdapter.java

/

1

ration.xmul event ust.xmi

J/ /

Pucynoxk 3. Ceazu akmugnocmeti u pazmemku.

AxtuBHOCTh HttpParse.java BoinonHsiercst B hoHe

W HE  TpedHa3’HAuYeHa IS JIEMOHCTPALUU
MOJIb30BATENIO0, TOITOMY OHA HE CBSI3aHA HU C OJAHUM
(hatimom pa3sMeTKH. MainActivity u

RegistrationActivity obpamatorcs k HttpParse B
MOMEHT, KOTJ[a IPUJIOKEHUE CBA3BIBACTCS C CEPBEPOM.
Best pyHKuMoOHaNBHAS YacTh BO3JIOKEHA Ha (DOHOBBII
mpouecc, KOTOPbIH 3a CYET TOro, 4YTO BBIHECEH
OTAENBbHO, HE Harpyxkaer cucremy. JlelcTBus,
ykasaHHble B HttpParse, He BBI3BIBaIOTCS 10 TeX HOD,
noka (opma MainActivity ummn RegistrationActivity He
obpatutrcs k Heil. HttpParse mnpencraBmser coboit
Hekuit 0ydep, B KOTOpoM HH(OPMAIHS TOTOBUTCS IS
OTHpaBKHU Ha cepBep. To ecTh JaHHbIC MEPEBOJIATCS B
dbopmar json. OTBeT OT cepBepa C pe3ylbTaTOM
BBITIOJIHEHUST omepanuil Takxke noiyuaer HttpParse.
3areM json TEpPeBOAWT B 3HAKOMBIE S3BIKy Java
(dopmartsl: Hartpumep, String miu Integer. [Tonmy4yenHsle

JaHHble mepenatoTcs Ha Gopmy MainActivity wim

RegistrationActivity, KOTOpbIE 3aKaHYMBAIOT
00paboTKy 1 COOOMIAIOT OTB30BATEIIO PE3YIbTAT.
3AKJIIOYEHUE

Hemnpto manHON paboTel Opuma pa3paboTka
MOOHJIBHOTO TIPHWIOKEHHsI Uil KOHTPOJSL U yd4era
JaHHBIX. [l TOCTHIKEHUs TOCTABISHHOHN 1eu ObUIN
WCIIONIB30BaHbl  CIIEYIONINe HHCTPYMEHTHI: cpena
paspabotkn — Android Studio, Bremmss CYBI —
MySQL, xocTuHr mans coO3ZaHUs M YIpaBICHUS
cepBepoM — leg.ru, HHCTpyMeHT aist pabotsl ¢ BJI -
phpMyAdmin. MoGuibHOe NPHIOKCHHE HA SI3BIKE
Java. ®@aiinbl pasmeTkn omucaHbl Ha si3bike XML.
CepsepHble ¢ailyibl HCTIONB3YIOT sI3bIK PHP.

Pa3paboTanHasi cucteMa CyIIECTBEHHO CHHU3UIIA
Harpy3ky c¢ opranuzatopoB uemmnuoHata AMKC.
JnurenpHOE TECTHPOBaHME MOKa3aJlo, YTO CHCTEMa
pabotaer crabunbHO, Oe3 cOoeB. JlaHHBIC YCICIIHO
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00pabaThIBAIOTCS KaK MPHIOKEHHEM, TaK  CEPBEPOM
u 3aHocsatcs B BJI. CkopocTh 00pabOTKU 3ampocoB
CTa0MJIBHO BBICOKAs W 3aBHCUT HCKIIIOYHMTEIBHO OT
MOOMJIBHOTO YCTPOMCTBA M BEPCHUHM YCTaHOBJICHHOM
OTIEPAIIMOHHON CHCTEMBI.

[punoxxeHue peanusyer cienyomue GyHKIIH:

1. PerucTpamys MaIoTOB B CAMOM IIPHIIOKEHHY;

2. pEerHCTpalus/CHITHE C PETUCTPAINH MHIOTOB
Ha TOHKY;

3. 3arpy3ka mH(popManuu o OImpKaifmeil roHke,
KaJleH#apsi,  CIUCKOB  KOMaHI W  IIWJIOTOB,
3apEruCTPUPOBAHHBIX HA TOHKY;

4. CcBsI3b C OpPraHU3aTOpPaMu;

5. mepexon B ApyTrHe MPHIOKEHUS.

B OyamymeM MoOWIBHOE NPHIOKEHHE MOXKET
OBITH HCIIOJIL30BAaHO MJISI OPraHW3allMd IIUPOKOTO
Kpyra CIIOPTUBHBIX COPEBHOBaHUIA.
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AHHOTAIHUSA

B naucnunnune «MaremaTuka», MpenojaBaéMOM B HHKEHEPHO-TEXHUYECKUX BY3aX, BBIJIEISACTCA PN
MAaTEMAaTHICCKUX aJIrOpUTMOB, OTJIMYHUTEIILHON OCO6eHHOCTb}O KOTOPBIX SBJIACTCA Ta6J'II/I‘IHaSI (bopMa ux
npezcTasiaeHus. OHU B OCHOBHOM COCTABISIFOT coJiepkaHue paszena «JIuneitHas anredpa». ABTOMaTU3auus 3TOi
(hopMBI  CpeCTBaMKM TaOJMYHOTO MPOrpaMMHOro mpoaykra MS Excel myrem mpoBeneHus 3aHATHS C
HUCIIOJIB30BAHHUEM HQBM, JOIIOJTHUTCIIBHO O6LCZ[I/IH6HHBIX B BHUACOCCTHL, IMPUBOAUT K IMOBBIIICHUIO
3¢ exTHBHOCTH 00yUeHHS KYyPCAHTOB BBIYHCICHUIO 3TUX aJTOPUTMOB.

Abstract

In the discipline "Mathematics”, taught in engineering universities, a number of mathematical algorithms are
distinguished, the distinguishing feature of which is the tabular form of their presentation. They basically make up
the content of the Linear Algebra section. Automation of this form by means of the MS Excel spreadsheet software
by conducting classes using personal computers, additionally combined into a video network, leads to an increase

in the effectiveness of teaching cadets how to calculate these algorithms.

KiroueBble ciaoBa: TabiauuHas (opMma MPEACTABICHHUS MAaTeMaTHYCCKHX aJrOPUTMOB; TaOJIMYHBIH
nporeccop MS Excel; ITI9BM; BuneoceTts; 3pHEeKTUBHOCTb.

Keywords: tabular presentation of mathematical algorithms; MS Excel spreadsheet; PC; video network;

efficiency.

[pu m3ydyeHHH NTHUHEWHOW anreOpsl B BOCHHBIX
WH)KCHEPHO-TEXHUUECKUX BYy3aX OJHO W3 TEPBBIX
3aHATHH  OTBOAMTCA HAa  OCBOGHHE  METOIOB
(anroputMOB) BeIYMCIEHHS omnpexaenuteneid. OT Toro
HACKOJIBKO  YCHENIHO  yJAeTcsl  IPEeHojaBaTelro
peanu30BaTh AUJAKTHYECKHE eI 3TOTO 3aHATHSA, BO
MHOT'OM 3aBHUCHT U 3()()EKTUBHOCTH IOCJIEAYIOIINX

IIPAKTUYECKUX 3aHATHIL. JlelicTBUTENnbHO, 3ajada
BBIYUCIICHUSA OIMpPCACIIUTEIIA BO3HHUKACT KaK
«roA3agavda npu BBIYHUCJICHUU BEKTOPHOT'O n

CMEIIAHHOTO MPOU3BEIEHUSI BEKTOPOB, MPHU PELICHUU
CUCTEM JIMHEHHBIX aNreOpanvecKux ypaBHEHHMA, TpU
BBIYUCIICHIH OOPATHBIX MATPHUI] U BO MHOTHX JIPYTHX
Oolee comepIKaTeIbHBIX 3a/1a4aX JTMHEHHON anreOpsl.

OO0bI9HO Ha OCBOEHHE 00CyX)/1aeMoro
MaTeMaTHUYECKOro  ammapata  OTBOAMUTCA  OJHO
JIByX4acoBOE TMpPAKTHUECKOe 3aHATHE «BhIuncienne
OTIpeJIeNIUTENEC», BKIIOYAIOIIEee CISAYIONre yaeOHbIe
BOTIPOCHI:

1. Bplumcnenuwe ompeAenuTeNed BTOPOTO U
TPETHETO MOPSIIKOB.

2. Briuucnenue omnpenenuTenei N-ro nopsjaka.

OTMeTHM, 4TO ONPENENIUTENb — 3TO HEKOTOpOe
4ucno, BBIMHCIIEMOE TI0 TEM WJIH HHBIM ITIPaBUIIAM.
IToatomy pelreHre y4eOHBIX 3a/1a4 MO HAXOXKICHUIO

orpenenuTeseii HE0OX0IUMO JTOBOIUTD 0 KOHEUHO20
YUCI08020 pe3yibmama, TPOBOAS TOSTAITHO BCE
HE0OXOUMBIE TIPOMEXYTOUYHBIE pacueTsl. B cBs3u ¢
STHM 0COOEHHOCTBIO 00CYKIaeMOTO 3aHSATHS SBISIETCS

€ro HacCbhbIIICHHOCTH I[EﬁCTBI/ISIMPI, OTBJICKAIOITUMH
BHHUMAHHUC KypCaHTOB oT n3y4yaeMoro
MaATCMaTH4YCCKOT O armapara (HOMeXOBI)Ie nin

pYTUHHBIE BBIYHUCIICHNUS). DTa 0COOEHHOCTh 3aHATHS, a
Takke mabauynas GHopMa OCBaWBaeMbIX Ha HEM
aJTOPUTMOB, HapsJy C MEJarornyeckod HHTYHIIHEH,
MO3BOJIIIOT ~ BBIBUHYTH THUIOTE3y O TOM, 4YTO
aBmMoMamu3ayus pYmuHHbIX 6bI4UCTIEHUL CPe0Cmeamu
mabnuuno20 npocpammuozo npodykma MS Excel
nymem npogedeHus 3aHAMus. ¢ UCHOIb30BAHUEM
TIDBM, oononnumenvno ob6veOunenHvix 6 eudeocemns
[1], npusedem «x nosvruenuro 3¢hdexmusnocmu
00yUeHUsL KYPCAHTNO8 BbIUUCTIEHUTIO Onpedeumerell.

B naHHONM craThe NPHUBOIATCS pPE3YJIbTAThI
NEJarorMyeckoro  UCCJICNOBAHMS,  IOCBSALIEHHOI'O
MPOBEPKE 3TOW TUIOTE3bI, BKIIOYAS CPABHUTEIbHBIN
aHaIIN3 BO3MOXHOCTEHN KOHKYpUPYIOWUX
nporpaMmHsIX ipoaykroB MS Excel u Derive 6 [2] mo
HMHTEHCH(UKAINU IIPOBEJECHUS o0cyX1aeMoro
3aHATHSL.
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Hccnenosanne HPOBOINIIOCH
9KCIIEPUMEHTAILHBIM METOZ0M Ha 6aze
BoeHHOT0 aBHanOHHOTO HHKEHEPHOTO YHUBEPCUTETA
(r. Boponex). Cnenyetr OTMETUTH, UTO 00CYXKIaeMOMY
NPAaKTHYECKOMY  3aHSATUIO  IPEIIIECTBOBAIH  JIBE
BBOJHBIE J1IA0OPAaTOpHBIC PabOTHl BEIYUCIMTEIBHOTO
NPaKTUKyMa, Ha  KOTOPBIX  KypCAaHTBl  HMEJH
BO3MOXKHOCTH ~ IIPHOOPECTH  NEPBHYHBIE  YMCHHS
paboTel ¢ TabGmuuHbIM pemaktopom MS Excel wu
KOMIIBIOTEPHON MaTeMaTHdeckoi cucremoii Derive 6

(KOHCTaTHPYIOIMH 3KCHEPUMEHT) 3SKCHEPTOM OBLI
MIPOBEJICH CPAaBHUTEINILHBIM aHAIM3 3aTpaT BPEMEHH Ha
peleHue KOMILIEKTa 3amaq (o TeMe
paccMaTpuBaeMoOro 3aHsTHS) TPEMs CIoco0aMH:

1) BpyuHy!0 (C MCIIOIB30BaHHEM B HEOOXOAUMBIX
CITy4asx KaJbKyJsITOpa);

1) c HCIIOIB30BaHUEM
MaremMaThdeckoii cucteMsl Derive 6;

2) ¢ WCTONB30BaHUEM JJIEKTPOHHBIX Tabmmm MS
Excel;

KOMIIBIOTEPHOI

[3]. Komrutext coctost u3 14 3amanuii.
Ilenarorunyeckuit SKCIIEPUMEHT COTJIaCHO PesynpTarel  mepBoro 3Tama  3KCHEPUMEHTa
TpeOOBAaHUSIM  COBPEMEHHOH  TENaroruKu [4] npuBenens B Tabnune 1 u Ha pucyHke 1.
MOPOBOJIWIICS B Tpu dTama. Ha HavanbHOM 3Tare
Tabmuna 1
Bpewmsi, 3aTpaueHHoe IKCIIEPTOM Ha pellieHHe KOMILJIEKTa 3a/1a4
Ne tp —tg tp —ig
tp, MUH tp, MUH ty, MUH —-100% | —— - 100%
3314l ty tg

11 0.8 1.0 10 0 -20

1.2 11 0.9 11 -18 0

13 12 1.0 12 -17 0

14 2.8 24 2.2 9 27

15 2.0 2.2 2.2 0 -9

1.6 3.5 2.8 24 17 46

1.7 2.9 2.7 2.2 23 32

18 2.8 2.8 2.3 22 22

1.9 3.0 2.7 2.2 23 36

2.1 174 7.9 7.6 4 129

2.2 17.8 8.0 74 8 141

2.3 11.2 6.6 47 40 138

24 12.0 6.7 4.6 46 161

2.5 16.5 10.5 6.0 75 175

Bcero 95 58.2 47.2 23 101

3xaeck: tg, tp, tg - BpeMsl, 3aTpaueHHOE FIKCIIEPTOM
Ha pelleHWe KOMIUIEKTa 3aJad COOTBETCTBEHHO
BpyuHYyI0, B cpene Derive 6 u B cpene MS Excel.

Amnanus TaOITUITBI 1 u JuarpaMMel,
MpeJICTaBJICHHON Ha pUCYHKE |, TOBOPUT O TOM, YTO
NPUMEHEHHE KaK MaTeMaTHYeCcKo# cuctembl Derive 6,
Tak W TabmuuHoro pemakropa MS  Excel s
aBTOMATH3allMM BBIYMCIEHUH JaeT 3HAYMTEIbHBIN
BEIMTPHIII B 3arparaX yd4eOHOro BPEMEHH II0

CPaBHEHHIO C pacyeTaMu Bpy4HyIo (Oonee ueM B 1,5 u
B 2 pa3a COOTBETCTBEHHO).

B To ke Bpems HCHOJIB30BaHUE 3JIEKTPOHHBIX
tabmunn MS Excel amst aBTomMaTm3anmu pyTHHHBIX
JeHcTBUH JaeT OOJBIIMH BBIMIPHINI B 3aTpaTax
y4eOHOTO BPEMEHH TI0 CpaBHEHHIO ¢ cuctemoi Derive
6 (ocoOEHHO TpH BBIYUCICHUH ONpeeNUTeNei
0O0JBIION pa3MEPHOCTH).
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O Bpy4Hyto, mid O Derive, mid B MS Excel, MuH

18 7

161

14+

124

10+

Bpema, MUH

11 12 13 14 15 1.6

1.9 18 159 21

22 23 24 25

Homep zagaqm

PucyHOK' 1. BpeM}l, 3ampadeHHoe IKCNepmom Ha peuleHue Komniekma 3a0au

3 nmpoBeneHHOTO aHaNM3a Pe3ysbTaToOB IIEPBOTO
3Tama MeAarorudecKoro KCIEPUMEHTa CIEIYET, YTO B
KauecTBE MPOrPaMMHOTO OOecIieYeHHsI IPaKTHIECKOTO
3aHATHS «Bpruncnenue ompenenuTeneit» TaOMMIHBIN
Tporeccop MS Excel SIBIISICTCSI Ooiree
NPEANOYTHTENBHBIM 110 CPaBHEHHUIO ¢ cucteMoit Derive
6.

Ha pemenne 3amau (3a BbIUETOM BpEMEHH Ha
BBOJIHYIO M 3aKIIOUUTEIBbHYI0O YaCTH IMPaKTHYECKOTO
3aHATHUS) OTBOAUTCA NpuMepHO 70 MHHYT y4eOHOTO
BpEMEHHU. 3a 3TO BpeMs NPU NPOBEJICHHUU 3aHATHSI B
TpaJiuLILOHHON bopme (6e3 IIPUMEHEHMUS
KOMITBIOTEPOB) yJaeTcsl, KaK IMPaBWIO, PEIIUTh CEMb
3a7ad:  BBIYMCIUTH TPU ONPEIEIHUTENSI BTOPOTO
NOpsAJKa, JBa ONPENCNUTENs TPEThero MOpsIKa
(meronom Capproca) 1 11Ba OTPEIEITUTEINST YETBEPTOTO
nopsaka (METOJOM pa3JIOKEHUS 110 CTPOKE WU
cTosbIry). MeTon »IIeMEHTapHBIX IpeoOpa3oBaHUI
BOOOIIE HE paccMaTpuBaeTcs H3-32  HEXBAaTKH
y4e0HOTO BpEMEHH.

Ha peltieHre KOMITIEKTa 33/1a4 € MCIIOJIb30BAHUEM
MS Excel oskcmeptom 3arpadeHo 47,2 MHHYTHL
VYuuteiBas, 4YT0 B ILIKOJLHOM Kypce HH(OPMATHKA
obyuaror pabore ¢ Tabmuuamu MS Excel u urto ¢
KypcaHTaMu OBUIO TPOBEJECHO JIabOpaTOpHOE 3aHATHE
TI0 OCBOCHHUIO JICHCTBUI B cpejie TaOJIMYHOTO PEaKTopa,
MOXKHO TPEJIION0XKHUTh, YTO, UCHOJIB3Ysl BO3MOXKHOCTH
MS Excel, 3a 70 MuHyT y4eOHOT0 BpeMEeHH YHCIIO 337124,
pelaeMbIX Ha JJaHHOM MPaKTUYECKOM 3aHATHH MOXKHO
CYIIIECTBEHHO YBEJINYHUTEL (OPHEHTHPOBOYHO ¢ 7 1o 14
IITYK) W TIPH 3TOM PacCMOTPETh TaKOH Ba)KHBIN METOJ
BBIYMCIICHHS OTIPEICNTUTENeH, KaK METO/I AIeMEHTapHbBIX
npeoOpa3oBaHuil.

IIpoBepka 3TOTO TpeANONOXKeHUs (THIIOTE3bI) U
SIBJISIETCS COJIEP )KaHUEM BTOPOTO IPOBEPOYHOIO JTara

TMIeJarOTHYECKOTO JKCHEPUMEHTa (KOHCTPYHPYIOMINI
sKcriepuMeHT). Ha 3ToMm 3Tame B IBYX NpHMEpPHO
PaBHOLIEHHBIX 110 YCHEBAEMOCTH YYEOHBIX TpyIIax,
KOHTPOJILHOH M SKCTIEPUMEHTAIBHOH OBIIIO IIPOBEICHO
MIPAKTHYECKOE 3aHATUE «Bpruncnenne
OIpeJIeNIUTENEI» COOTBETCTBEHHO MO TPaJUIMOHHON
Mmeroauke u ¢ npuMmenennem MS Excel. Kypcanram
IpeIarajiuch 3aaqd ONMCAHHOTO BBIIIE KOMIUIEKTA.
B koHTposibHOW Tpynme (TpaAULMOHHAs METOANKA)
YAAJOCh PEIINTh CeMb 3a/a4 KOMIUIEKTa 3aJaHduil U
WP O003HAYMTH HJCI0 METOAA JIIEMEHTapHBIX
npeoOpa3oBaHnii. B akcnepuMeHTanbHON Tpymme (c
npumeneruem MS Excel) Bcemu kypcantamu ObLTH
pewensl 13 3amanumit. Kpome Toro, xoporio
ycCIeBaroIue KypCaHTbI CMOTIN pEIUTD
YEeTHIPHAALATYIO 3aJady, BBIYHCIMB OIPEACIUTEND
ISITOTO TIOPAJKA CBEJEHHEM €ro 3IEMEHTapHbIMU
MpeoOpa3oBaHUAMH K  OINPEICIHUTENI0  TPEThEro
HOpsiiKa,  KOTOPBIH  3aTeM  OBUT  BBIUMCIICH
ABTOMATHYECKH C IOMOIIIBIO BCTPOSHHON (DyHKIINH.

Takum oOpa3oM, npuMeHeHue penaktopa MS
Excel mo3BONMMIO YBENMUYWTH YHCIO pEIIAEMbBIX Ha
3aHATUM 337ad C CEeMH [0 TpHUHAANATH —
4YeThIpHAALATH, T. €. IPaKTU4ecKu B 2 pasa. [Ipu sTom
KypPCaHTBbI SKCIIEPUMEHTANBHOM TPYIIBI B OTIMYUE OT
KOHTPOJIbHON OCBOMJIM TaKXK€ METOJ AJIEMEHTapHBIX
mpeoOpa3oBaHUil BBIYHCICHUS oOlpenenuTencii. Bee
9TO SBISIETCS HECOMHEHHOW MPEANOCBUIKON AJs
MOBBIIIEHUST 3(GPEKTUBHOCTH OO0y4eHHs KypCaHTOB
BBIYUCJICHUIO OIPEACIUTENEH.

Wrorossiit (onpenemnstrormii) 3TaI
MeJAaTOTUYECKOTO  AKCIIEPUMEHTa ObUT peann3oBaH B
(¢opMe TPOBEPKH OCTATOYHBIX 3HAHWH KypCaHTOB
KOHTPOJIBHOM M 3KCHEPUMEHTAIBHOW IPYyINIl B KOHLE
cemectpa. Kypcanram Opita peymoxkeHa 30-u MUHy THast
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caMocCTosITeNibHAsT paboTa, B KOTOPOH TpeOOBaJIOCh  MOPSAKA  PA3OKEHHEM IO  CTPOKe  (CTONOL).
BBIYHCITUTh OJIMH OIPEACIUTENIL TPETHEro MOpsika Mo  Pe3ynbTarhl OllCHUBAHUS MPUBEACHEI B TaOMHIIE 2.
npapwty Capproca W OJUH ONPEICIUTEIb YCTBEPTOTO
Tabmuma 2
Pe3yabTaThl KOHTPOJISA OCTATOYHBIX 3HAHMIT
OreHka Coeuuii
Komiiee 2 3 4 5 PEIHHH
Oamt
KYPCAHTOB B IPYyIIINa
KontpomnbHast rpyrma 3 9 6 2 335
(20 uenmoBek) (15%) (45%) (30%) (10%) '
DKCcHepUMeHTAIbHAS TPYTINa 1 4 11 5 305
(21 uenoBex) (5%) (19%) (52%) (24%) '
‘ OKoHTponbHas rpynna  BOkcnepuMeHTasnbHas rpynna ‘
60% {
50%
40%
30%
20%
10%
0%
3
Ouemﬁ/l 5
Pucynok 2. Pesyniomamol KOHMPOJIsL OCMAMOYHbIX SHAHU
Jlyii  KOJMMYECTBEHHOHM OICHKH 3G (EKTHBHOCTH Takum oOpa3oMm, THIOTE3a O TOM, HYTO

00CyXIaeMOi METOAMKU PaccMOTpUM KOd(PQUIHEHT
yenemHoctn Ky u koddduument kauecrsa K,
IMOJATOTOBKH KypPCaHTOB:

rae M — YKCIIO MOJOKHUTENBHBIX OLIEHOK, K— Y4HCII0
XOpOIIMX M OTJIMYHBIX OLEHOK, N — oOlmee 4HciIo
OLIEHOK B IpyTIIE.

B coorBercTBHM € Tabnuien 2 moay4um:

JIs KOHTponbHOH  rpynmel K. = 85%,
Ko = 40%);
ISt 9KCHEPUMEHTAIBHON CPYIIIIbL

Kye = 95%,K,,, = 76%.

Kak BuanM, Kk03((QHUIMEHT yCHENIHOCTH B
SKCHEPUMEHTANBHOM TIpyHIe 10 CPaBHEHUIO C
KOHTpOJIbHOM BbIme Ha 10%, a koaddurmeHT kagecTBa
BbIle Ha 36%. DTO MO3BOJIAET CAENaTh BBIBOJ, UTO
npejiaraemMasi MeTOIMKa TPOBEICHNS MPAKTHIECKOTO
3aHATHS «Bpraucnenue onpenenuTenei» c
HCIIOJIB30BAaHMEM TabJIMYHOro mporeccopa MS Excel
s eKTHBHA 1O KPHUTEPHsSM OOIeH YCHEemIHOCTH H
Ka4eCTBEHHOMY MOKAa3aTelo.

ABTOMATH3aLMsl PYTUHHBIX BBIYHCIEHUIH CpelCTBaMU
tabnmuunoro mporeccopa MS  Excel npuBeger
MOBBITICHUIO 3(eKkTuBHOCTH O0YYCHHS KypCaHTOB
BBIYHCIICHUIO OIpe/IeITUTEIICH, HOATBEPIKICHA
NeJarorHyeckKuM SKCIIEPUMEHTOM.
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Illamcymounosa Meduna Xymauoosna

KaHOUOam Xum. Hayk, 0oyenm Kageopvl Xumuil,

OI'HOY BO «Yeuenckuii 2ocy0apcmeenHblil yHUepcumen »
2. I'posnuiii

Hnvacosa Jluza Caito-Imunoena

cmyoenmxa 4 kypca uono2o-xumuueckozo axyivmema
@I'BOY BO «Yeuenckuii 2ocyoapcmeeHHblil YHUepcumen »
2. I'posnvii

Tawnuzoe Hyp-Mazomeo Pe3eanosuu

cmyoenm 3 Kypca 6Uon020-xumuiecko2o gaxyivmema
@I'BOY BO «Yeuenckuii 2ocyoapcmeenHblil yHUSepCumen »
2. I posnviil

SYNTHESIS, STRUCTURE AND PROPERTIES OF COMPLEX COMPOUNDS OF LANTANOIDES
WITH 2- (METHYLAMINO) BENZOIC ACID

Shamsutdinova Medina Humaidovna

Candidate of the Chemical Sciences,

Associate Professor of the Department of Chemistry,
FGBOU VO "Chechen State University",

Grozny

Ilyasova Lisa Sayd-Eminovna

4-year student of the Faculty of Biology and Chemistry
FGBOU VO "Chechen State University",

Grozny

Tashligov Nur-Magomed Rezvanovich

3-year student of the Faculty of Biology and Chemistry
FGBOU VO "Chechen State University",

Grozny

DOI: 10.31618/nas.2413-5291.2020.3.55.224

AHHOTALUA

[IpoBeneH cuHTE3 KOMIUICKCHBIX COSAMHEHHMH 2-(MeTHIaMUHO)OeH30iHOW KucmoTh(L) ¢ wnoHamu
camapus(l11), espormusa(lll), tepousa(lll), ramommaua(lll) u mucnposusa(lll). CormacHo HaHHBIM 3JEMEHTHOTO
aHaIM3a ¥ TEPMOTPAaBUMETPHH TIOJTydeHHBIE KOMIUIEKCHI IPEJICTABISIOT co00# ruapartsl coctaBa LnLs-nH20, roe
n=1-5. Obnactp ux TtepmoctabmibHOCTH B mpenenax oT 100°C go 240°C. U3mepeHBl SJEKTPOHHBIE H
I/IH(i)paKpaCHI)Ie CIICKTPBI NOTJIOMICHUA JIMTaHJa U KOMIIJIEKCOB C MOHAMU PEAKO3EMEJIbHBIX METAJITIOB. ITo JaHHBIM
WK crekTpoB KOOpAMHALIMS JIMTaHJa C HMOHOM MeTajla OCYILIECTBISIETCSl MO0 KapOOKCHIBLHOHM TpyIe.
KapOoxcunpHast rpynma KOOpAMHUpOBaHAa OuaeHTaTHO. [y BO30YXICHHMS JIOMHHECHEHIMH HCIIONb30BaHA
JIMHUS PTYTHOW JIaMIBI ¢ JUIMHON BONHBI 248HM. Hanbompmas HHTEHCHBHOCTD JIIOMHUHECLIEHIIMH HAOII0AaeTCs
I KOOPJAMHALMOHHEIX coepunennit EU®, Th¥, u Dy*.

Abstract

Synthesis of complex compounds of 2- (methylamino) benzoic acid (L) with ions of samarium (111), europium
(1), terbium (I11), gadolinium (111) and dysprosium (111). According to elemental analysis and thermogravimetry,
the complexes obtained are hydrates of the composition LnL3 ¢« nH20, where n = 1-5. The area of their thermal
stability ranges from 100 ° C to 240 ° C. Electronic and infrared absorption spectra of the ligand and complexes
with rare-earth metal ions were measured. According to the IR spectra, coordination of the ligand with the metal
ion is carried out on the carboxyl group. The carboxyl group is coordinated bidentately. A mercury lamp with a
wavelength of 248 nm was used to excite the luminescence. The highest luminescence intensity is observed for
the coordination compounds Eu3 +, Th3 +, and Dy3 +.

KinroueBbie ¢J10Ba: KOMIUIEKCHI JAHTaHOUI0B, TepMorpamma, Y @ crnexrpsl, MK criekTpsl, JIIOMMHECLIEH LIUS.

Key words: lanthanide complexes, thermogram, UV spectra, IR spectra, luminescence.

E)KGFOHHO B Hay‘lHOﬁ JIMTEPATYPEC YBECIINIUBACTCSA JIJAHTAHOMJOB C OPraHUYCeCKUMHU JIMTAaHJAAMU HW HX
YHUCJIO Hy6J’IHKaHHﬁ, TIOCBAIICHHBIX MPAKTUICCKOMY IMPUMEHCHUIO B PA3JIMYHBIX OTPACIIAX
JIIOMUHCCHUPYIOMUM  KOMIIJICKCHBIM ~ COCAUHCHUSAM HayKu n MMPOMBIINUICHHOCTH. HIOMI/IHGCHGHHI/ISI
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KOOPJIUHALIMOHHBIX COCIWHEHUI JIAHTAHOMIIOB C
OpraHMyYecKMMH  JIMTAHJAAMHM  Halljla  [IUPOKOe
MPUMEHEHUE B PA3INYHBIX 00JIACTAX HAYKU U TEXHUKHU
B KadecTBe 3aIIUTHBIX MoKpsITUH[ 1],
JFOMUHECICHTHBIX 30HI0B[2], CHTHANbHONW YacTH B

xemoceHcopax[3].0xaum u3 BaOKHEHIITNX
MPaKTHYCCKUX HANPABICHHUH SIBIISIETCS HCIIOIb30BaHNE
KOMILIEKCOB JIAHTaHOUIOB B Ka4ecTBe
CBETOM3ITYaIOIIETO cnost B OpraHUYecKUuX

ceetomsayqaronux auonax(OCHU]), nazepax[4].
OCHU- 310 ycTpoiicTBa, B KOTOPHIX B pE3yJbTaTe
SIBIIGHUSL  DJICKTPOIIOMUHECIICHIIUA  DJIEKTpHUecKas
JHEprus MpeoOpa3yeTcss B CBETOBOC H3IIyUCHHE.
Omuumu u3 tunoB OCUJ] sBhsitOTCS OpraHUYyecKue
CBETOJIMOMBI Ha TaK HA3bIBAEMBIX MaJbIX MOJIEKYJaX-
KOMIUIEKCHBIX ~ COEIHUHEHUSX, KpacuTensax  H
np.Bo3pacraromiee 4yucino ucciaeAoBaHUM B 3TOM
obmacti MTOKa3bIBACT MIEPCIIEKTUBHOCTD
ucnones3oBaHuss OCHJ] Ha OCHOBE KOMILUIEKCHBIX
COCIMHECHUH JaHTAaHOWAOB.. JTO CBSA3aHO C TEM, UTO

CTEICHb peoOpa3oBaHUs SHEPTUH npu
UCTIONIb30BAaHUN ~ TPHUIUIETHBIX OMHUTTEPOB  MOXKET
pocturate  100%, a MOMHMO  JOPOTOCTOSIIHX

METAJUIOPTaHNYECKUX COeIUHEHUN (MpHUIus, pyTEeHHS
U JIPYTHX PeIKUX METaJJIOB IUIATUHOBOW TPYIIBI) K
TaKUM nmroMHuHO(pOpaM OTHOCATCS u
KOOp/AMHAIIMOHHBIE COEIWHEHHUS JIaHTaHOMAOB. B
OTJIM4YME OT METAJUIOB IUIATUHOBOM IPYIIbl KaXKAbIA
HOH JIaHTAHOWAA HMMEET XapaKTepPHBIA yHHKaIbHBIH
CHEKTP UCITyCKaHHsI, TOJOKEHHUE TUKOB B KOTOPOM IPU
CMEHE JIMTaHAOB MpPAKTHYECKHM HE HU3MEHseTCs,
U3MEHSETCS TOINBKO MHTEHCHBHOCTh U XapakTep
(pacmerurenmne) cmekTpoB. Takum oOpa3zom, 3amada
MOWCKA HOBBIX JIIOMUHECHUPYIOMIMX KOMIUIEKCHBIX
COEIMHEHUI CBOJUTCS K MOJ00pY JHraHaa (BHICOKON
BEPOSATHOCTH 0Opa30BaHUS TPUILUIETHOTO YPOBHS, €ro
ONTHUMAJIFHOTO PACIONIOKEHHUS 10 OTHOUICHHIO K
U3JIy4yarolieMy ypPOBHIO  JIAaHTAHOMJA, XOpoIIei
KOOPAWHHUPYIONIEH CHOCOOHOCTH) IS Ka)XJI0Tro HMOHa
JmaHTaHouaa. [IpyruM HpeuMyIIecTBOM KOMIUIEKCOB
JAHTAHOUIOB SBIIIETCS Maynas IIUPHUHA  [OJIOC
UCITyCKaHHsl B CIIEKTpax JIIOMUHECLEHINU, B OTINYUE
OT MIMPOKHX IHOJOC B CHEKTPaX OPraHUYECKHX
COCNMHEHUA W  KOMIUIEKCOB  O-METalIoB, 4TO

Bonbiioe uymcno paboT mo JIOMHUHECHUPYIOIIUM
KOOPJIMHAIIMOHHBIM COEJIMHEHUSIM JIAHTAHOWIIOB C
OpPTaHMYeCKUMH  JIMTaHAaMH  TOCBsIIEHO  f-
JUKETOHAaTaM JIaHTaHOMJOB. OJHAKO CYyLIECTBEHHBIM
HEJIOCTaTKOM 3THUX COCJMHEHHMH SBISIETCS UX HU3Kas
¢doTto- W TepMmMHUecKas CTAOMIBHOCTH. 3aMETHEIC
IpeuMyIlecTBa B 3TOM  OTHOLICHHHM  HMEIOT
KOODAWHAIIMOHHBIE COCIOMHEHWsS JIAHTAaHOHWAOB €
apoOMaTHYECKHUMH KapOOHOBEIMH KUCIIOTaMH,
o0JaaroIye He TOJIBKO XOPOIIMME HOTJIOMIAOIIIMHI

CBOWCTBAMH, HO Takxke (OTO- U TEePMHUICCKOH
CTaOMIBHOCTBIO, KOTOpast IIPEBbIIIAET
COOTBETCTBYIOIIME  IIOKa3aTelnd  [-IUKETOHATOB.
IIpeuMyimiecTBOM ~ KOMILIEKCOB — apOMaTHYECKHX

KapOOHOBBIX KHCIIOT SIBJISIETCSI HAJIMUUE B MOJIEKYJIE
auranaa xpomodopa, 3pQEeKTHBHO MOTIIONIAIOIIEro
SHEPrUi0 BO30YXK/IEHHS, YTO IO3BOJISAET YBEIHYHUTH
KBAaHTOBBII BBIXOJ JIIOMHHECIEHINH KOMIIJIEKCHOTO
coenuHeHus. [lo3ToMy CHHTE3 H HCCIEIOBaHHE
JTIOMUHECIUPYIOMNX KapOOKCHJIATOB JIAHTAHOWIOB
SIBIISIETCSI BEChbMa aKTyaIbHOU 3a/1aueii.

B  nwureparype  ommcaHBl  HCCIICIOBAHUS
JIFOMHHECIICHTHBIX CBOWCTB KOMILJIEKCHBIX
COCIMHCHUH JTaHTAaHOUIOB C aHTPAHWIOBOM KHUCIIOTON
u mnomydenue OCH]J] Ha wux ocHoBe. BBemeHue
3aMecTHTeNel B MOJIEKYNy AaHTPAHUIOBOW KHUCIOTHI
MOJKET CYIIECTBEHHO IIOBBICUTH JIIOMUHECLIEHTHbIC
XapaKTepUCTUKH MOJTy4aeMbIX KOMIIJIEKCHBIX
COEIMHEHUI.

B cBs3u ¢ 3THM memb paboThHl 3aKiIodyanach B
CHHTE3¢ W W3Y4YCHHWH JIIOMHHECIEHTHBIX CBOWCTB
KOOPJIMHAIIMOHHBIX COCIMHEHUH JIIOMHHECIUPYIOIIHX
B BUANMOI oOnactu siaHTaHoumoB ¢ N-3amenieHHOH
AHTPaHWIOBOM KuCIOTOH. bbul mpoBeaeH cuHTE3
KOMITJIEKCHBIX COCIMHEHUI 2-
(MeTunamuHo)O0eH30#HONW  kucnothl(L) ¢ woHamu
camapus(l11),espormsi(111),repous(111),ragommaus(l11)
u guctposus(l1l).

Bce xommieKkcHbIE COeTMHEHHS CHHTE3MPOBAHBI
U3 BOJHO-CITUPTOBBIX PACTBOPOB, COAEPIKAIIINX JIUTAH

M Ccoilb MeTaia B coorHomenmu Ln:HL=1:3.
CornacHo  JaHHBIM  DJEMEHTHOIO  aHajlid3a W
TEepMOTPaBUMETPHUU MOJTy4EHHbIE KOMILIEKCHI

MPECTaBIAIOT cO00M THumparsl coctaBa LnlLz-nH»0,

MO3BOJISIET MMOJYYaTh OTHOCHTENILHO «UUCThIey BeTa i rAe N=1-5. Tlocie cymkd B BakyyMHOW Te4d
Jenaer mnepcrnekTUBHBIM rnpuMmeHeHne OCHJl Ha  HEKOTOPBIX  KOMIUIEKCOB — HONydYaldd  O€3BOJIHBIC
OCHOBE KOMIUICKCOB JIAHTAHOWIOB B CHCTEMax  COeIUHEHHs.J[aHHbIC 3JIEMEHTHOTO aHamm3a
0TOOpakeHNH UH(OPMAIIUH. npeacTaBieHs! B Tabmuie 1.
Tabmumal.
@]
o Coneprxanune snemenTa, %
Kommekc ®opmyiia 5
- L Ho0 Ln
Eu(L)sH.0 C3pH32EUN3O1 185 772 24 20,4
Sm(L)sH0 C30H32SmN3019 187 774 24 20,2
Th(L)s H,O C3gH32TbN3019 195 76,5 24 21,1
Gd(L)s H:0 C3gH32GdN301 185 76,7 24 20,9
Dy(L)sHz:0 C3pH32DyN3010 192 76,2 2,4 21,4
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crosi 1 cm B nuanazone 50000 - 11000cm™. B kauectre
pactBopuTeneit HCTIOJTH30BaJH 3TAHOIL,
TeTparuapodypaH, METaHOJI U alleTOH.

WnudpakpacHble CHEKTPH PETUCTPUPOBAHBI Ha
cepuitioM ¢ypoe-ciekrpomerpe «MTHDOPAJIIOM —
DT-02» B nuanazone BoaHOBEIX uncelnr 4000 - 350 cm”
1.O6pa3m>1 TOTOBWJIM TIPECCOBAHWEM TaOJIETOK TOJ
BakyyMoM (0 2 MM. pT. CT.), coiepkamue 1 Mr
o0pasma u 100 mr KBr. .

CHekTphbl JIOMUHECICHIIMA TBEPIBIX 00pa3IoB
3amuchiBaiiHbl Ha crektpomerpe SPEXRamalog B
pexuMe cueta (OTOHOB. B KauecTBE HCTOYHHKOB
BO30YKICHHS HCIIOJIb30BaHbI a30THBIH JIa3ep C IITHHON
BOJMIHBI 337 HM M PTYTHYIO JaMIly CBEPXBBICOKOTO
nasiaenuss JAPII-250. Peructpanuio JHOMUHECLEHIIMH
TIPOBOIMIIN ITPH KOMHATHOH TeMIIepaType B THara3oHe

29500 — 13000 cm!. B kadecTBe cTaHmapTa
HCIIONB30BAaH  TEKCAarWapaT  Xiopuaa Tpuc-2,2 -
JUITUPUINIIA pyrenata(lll) c 001acThI0
HHTCTPUPOBAHKMS B BHIUMOM JuamazoHe. J[is
OMpENECNICHUS] ~ OTHOCHUTCNBHBIX  HMHTCHCHBHOCTEH
COCIMHCHUI TepOMs  KCIOJB30BAaHbI  H3BECTHHIC
KOMIUICKCHBIC COCIMHCHHS TEepOUs — CaHIInJIaT,

OcH30aT U (PCHOKCHUCATTUIIHIIAT.
TepmorpaBUMETpUYECKUH aHAIN3 TPOBOAWIN Ha
npubope NetzchSTAB o6nactu 20 - 1000°C, B
aTMocdepe aprosa, ckopocts Harpesa ot 2 o 10 °C B
MHHYTY.
[Ipu
COEIMHEHU

CHHTE3¢  HOBBIX  KOOPAWHAIHUOHHBIX

0YeHb BaXXKHO  HCCIENOBAaThH  HUX
TEPMHUYECKYIO YCTOHYHUBOCTH - XapakKTep
JIeTHJIpaTaluy, 00J1aCcTh TePMOCTa0MIILHOCTH,
TeMIepaTypsl IUIABICHUS U pa3fioKeHus. Takxke mpu
BO3MOXHOM HpI/IMeHeHI/II/I BCUICCTB B TCXHUKE BAXHO
3HATh TEMIICPATYPHBIH JUaNa30H PabOThl MAaTEPHAJIOB.

YCTPOMCTB ~ KOMIUICKCHBIE  COEIMHEHUS  HAHOCST
BaKyyMHOH CyOJIMManyeld Ipyu HarpeBaHUH, [OITOMY
HEOOXO0MMO ncciIen0BaTh obnactu
TEepMOCTaOMIBHOCTH COETMHEHHH.

Ha TepMOrpaMMe MOHOrupara 2-
(metunmamuno)0en3oara eBpommsi(ll)  oGHapyxeHo,
YTO JETHUApATanus MPOUCXOOUT CTYIEHYAaTO NP
temneparype Beiie 100°C, a mpu remnepatype 240°C
HauuHAaeTcs TepMouu3. /st 0e3BOJHBIX KOMIUIEKCHBIX
coenuHeHni ¢ HL wMoxHO oOTMeTHTH 007aCTh
TepMocTabmwipbHOCTH B Tipeaenax ot 100°C mo 240°C.

B UK cmektpax BceX KOOPIMHAIIMOHHBIX
COCJIMHEHHH B OTIAMYME OT CIHEKTpa JIMraHja
OTCYTCTBYET  TI0JIOCA  TOTJIOMIEHHS  BaJEHTHBIX
konebanuii cBsizn C=0 KapOOKCHIBHOM TPyHIBl U
HaOnofaeTcss  TMOSIBJICHHE — IOJIOC  TTOTJIOLICHUS
BAJICHTHBIX  CUMMETPHYHBIX M  ACCHUMETPUYHBIX
Koe0aHui  JIENPOTOHMPOBAHHOW  KapOOKCHIBHON
TPYINbBI, YTO  CBHJCTEJBCTBYET O  IIOJHOM
JETIPOTOHNPOBAHNH KapOOKCHIBHOM I'PYIITBI JIUTaHA.
Jns OTIpeICTICHUS JCHTaTHOCTH HIAPOKO

ucrnonbsyercs  pasHocth  Av(COO7)=v,4(COO7)-

vg(COO7). CrieKTpbl KOOPJMHAIMOHHBIX COEIUHEHHUH

Pa3HbIX METAJUIOB C JAHHBIM JIMTAHAOM IPAKTUYCCKU
HC OTJINYAIOTCs, MOITOMY aHAJIU3 UK CIICKTPOB ObLI
MPOBCACH HAa HNpUMEPC TaJOJIMHHUCBBIX KOMIUICKCOB.

Pesynbratel  cpaBHeHust 3HaueHHIAv(COO™) s
KOMIUIEKCHBIX coefnHeHui ¢ HL u kanueBbIX coieil
yKa3aHHOTO Jinranna (Ta0i.2) MOKa3bIBalOT, 4YTO B
KOMILTEKCaX Gd(L) KapOOKCHJIbHAsT ~ TpymIa
KOOpJIMHUpPOBAaHA OWIEHTATHO, TaK KakK 3HAYCHHE

Av(COO") pmns komiuiekcoB MeHee 200 el
CwMelieHne XapaKTePUCTUYHBIX IOJIOC TOTJIONICHUS
apyrux ¢yukmmonanpheix rpynm (v(C=N), v(C-O) B
CIIEKTPaX KOMIUIEKCOB HE MPOUCXOANT, YTO TOBOPUT O
Hey4acTHH 3(QHPHOTO KHCJIOPOAAa M aToMa a3oTa B
KOOP/IMHALINH.

HpI/I HU3TOTOBJICHUHN OJICKTPOJIOMHUHECHCHTHBIX
Tabmuma 2
Xapakrepuctuunblie moaocel noriaomenns B UK cnexrpax HL |
KaJHeBO# COJIH U KOMILIEKCHBIX COeTUHEHHI.

OTHeceHue/coeTMHEHE Boattosoe 4Heiio, ol

HL Gd(L)3 KL
v(C=0) kapOoxkc. 1716 - -

Va5 (COO) - 1565 1592
vg(COO) - 1446 1431
Avgg (COO)-vg(COO) - 119 161

3HadeHne KOIPPUIUEHTA DSKCTHHKIMHM T0JI0C
TIOTJIONICHYSI OPTAaHNYECKHUX JIUTAHJ0B OTPEACIsAeT UX
MOTJIOMIAIOIIYI0 CIIOCOOHOCTP M MOJXET JOCTHraTh
HECKOJIbKMX JIECATKOB ThICAY. biaromapsi 3Tomy
3¢ (HEKTUBHOCTH TFOMUHECIICHIINA HOHOB JIAHTAHOUIOB
YBEIMUYMBAETCS  HA  HECKOJBKO  MOPSAKOB U
Teopernuecku  Moxker  gocturath  100%.  Jns
OTIpeNieNICHUs] TIOTJIONIAONICH CIIOCOOHOCTH JIMTaHJa
HAMH OBUIM  3amMCaHbl  dAJCKTPOHHBIC  CIIEKTPHI
MOTJIOUIEHUs B CHOHUPTOBBIX  pacTBopax. bbuin

T10JIy4EHBI

BO30YXKIICHHS

Kax

BUJIHO,JIMTQH/I

BOJIHEI 248 HM.

BCEX CHUHTE3UP

CIeyIONINe TapaMeTph
cnektpoB auranga HL— 253um (11600),283um (1140).
CpaBHI/ITeHBHO
XOpOIel MOTJIONIAIONIeH CIIOCOOHOCTBIO W IS
JIFIOMHHECILIEHIIUN
HCIOJIb30BaTh JIMHUIO PTYTHOM JIaMIIbl C JJIUHOU

oOmamaer

OBaHHBIX

AIEKTPOHHBIX

KOMIIICKCHBIX
COGI[I/IHCHI/Iﬁ C JAaHHBIM JIMTAaHIOM Ha6J’IIO,Ha€TC$I
JIIOMMHECICHIIMA HMOHOB JIaHTAHOHOB,
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dhocdopecrieHnms OpPTraHUYECKOTO JUraHaa
OTCYTCTBYET, YTO TOBOPUT O XOpOIIel mneperaue
SHEPTUM OT JIUTaH/a HOHY JIAHTAHOHU 1A,

HauGonbIirass WHTEHCHBHOCTH JIIOMHHECIIEHIIUU
HAOMIOAaeTCs ISl KOOPAUHAIMOHHBIX COEIMHEHUI
Eu®*, Tb®, u Dy* .OnuHakoBbli XapakTep MOJOC
HCIIyCKaHWsST M WX TOJNIOKEHWS B  CIIEKTpax
JFOMHHECIICHIIMA KOMIUICKCOB C JAHHBIM JTHTaHIOM
CBHIETEIBCTBYET 00 OIMHAKOBON CHMMETPHH [IEHTPOB
JFOMHHECIICHIMH, CJIEMOBATEFHO, 00 OIWHAKOBOM
CTPYKTYpe KOOPIUHAIIMOHHOTO y3JIa.
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