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MYKAJTJIAMA

My6pamMuu MaB3yd TaXKUKOT. MyOpaMusaT# MaB3yHW TaxXKHUKOTH Iem a3 xama 00
bapHomaxou naBnaTUM KOpXOoU COXuiIMycTaxkaMkyHil pap Yymxypun Touyukucron (31-ymu
Maiin conmu 2018 taxtu Ne285, 29-ymu anpenu conmu 2023 taxtu Nel86) xaOyn rapauna,
OeBocuTa anmokamaHAin mopan. «bosg Kaig kapa, Ku Max3 TOYMKUCTOH 0O TEIIHUXOIXOH
qoJauOy Mypap3uIly Xy 1ap YaXO0H XaMUyyH Tamab0yCcKopy MENIOXaHTH paBaHIX0U Capocapuu
MapOyT 6a Macwkanan o0 muHOXTa mymaact. bo tamad6ycu TounkucTon a3 younbu Co3MoHU
Munanu MyTtraxu 4aHAuH KaTbHOMA, a3 yymiia coiu 2003 xamuyH «Conu OaliHaIMUIaIuu
obu To3a», coimxou 2005-2015 - [laxconam OaitHanmunaimu aman «O6 OGapou xa€t», conn
2013 - «Conmu OaliHanMWIaIuu XaMKopi nap coxau o0», coiaxou 2018-2028 - Jlaxconau
Oarinanvunanuun «O06 Gapou pymau yctyBop», comu 2025 - «Conn OaltHanMunanuu xuds3u
nupsaxxo»» [10] kabyn rapaunaact Ba THOKU @apmonu [pesunentun Yymxypun ToUHMKUCTOH
a3 15 uronu comu 2026 Yowuzaun GaitHanmvunanuu [Ipesunentn Yymxypun Togqukucton map
coxau 00 Tabcuc noaa myA. MIH xama 00 MOTHKOpPOTH ACOCTY30pH CYJIXy BaxJaTh MMJUIN-
[TemBon mumnat, Ilpesnnentn Yymxypun Tounkrcton myxrapam OMomainit Paxmon uptubor
METrUpaH/I.

Kabynn xarpHOMaxo a3 4OHMOM CO3MOHH OOHY(Y3H HYaxOHN Janenu ma3supyQra
myganu  Tamab0ycxon TOYMKHMCTOH map caTXW YoMeau YaxoH#, 0axycyc HOTHKOPOTH
cozannau [Ipesnaentu kumBap myxrapam Imomanit Paxmon mebomman.

«Xocaran tabcucu Youzaum OaitHanmvunanmmu [Ipesunentu Yymxypum TouukucToH
nap coxan 00 MaBKeW TOYMKHCTOHPO XaMUyH KWIIBapW KaJIWIA Aap XaJUTM Machajlaxou 00
Jap caTXy 4YaxoHit 003 xaM TakBuatr meOaxiaa»[10].

XaMm3aMOH 00 WH, TaBayyyXd MYXAaKKUKOH Ba HHMXOJXOM WJIMHUBY TaxXKUKOTHUU
COXaBUPO YUXATH TaxXKUMH OMY3UIIM Machallaxon MapOyT Oa o0 Oemrap rapaoHuia,
paBaHIM MyOOJMJIal TEXHOJOTHSIXO Ba YalIOM capMOATY30pHpo Oaponm XH(]3M MUPSIXXO Ba
nactpacii 6a 00U To3a TaKBUAT MeOaxIia.

Macwpanan 06 6eBocuTa Macbhangan OEXIOMTH Ba3bi HKTHCOANH YyMXYpPil Ba TAbMUHH
Oexatapun Xa€Tu MHCOH Mebomran. Xamacona THOKM MablyMOTXOM OMOpPH Jap HaTH4au
OopuIIoTH 3UEA Jap HOXUSAXOHM T'YHOTYHH YyMXYp#l cel omMaaa TanadoTH MKTUCOIUU 3UEN Ba
XaTTo 4oHiA Oa Hazap Mepacaa. A3 WH py, Jap acocu OapHOMaxoM JaBJIAaTUU KOPXOHU
coxuwiMmycrtaxkaMkyHid gap Yymxypuu TouukuctoH (31-ymu maitm conu 2018 taxtu Ne28S5,
29-ymu anpenu conu 2023 taxtu Nel86), machanaxou nemryin Hamyaanu macpadu odu aapé,
carxy OanmaHauu 00 Ba MachajaxOW COXHIMYCTaXKaMKyHH nap 4ymMxypid, MyOpam Oymanu
MaB3yH TaxKUKOTUPO coOut mecozan [1-M - 12-M].

Jlapayan TaXKMKH MaB3yH WIMM. XaHTOMH TaXKUKH aa0UETH COXaBil Ba TATOMKHU
CAaHYMIIXOM KOMITIOTEpH a3 MabiaymoTxom «bapHoMam wucrnoxotm coxam obu Yymxypun
Touukucron Oapou comxou 2016-2025 (a3 30 nexabpu comm 2015, Ne 791)»[10], a3
MabIyMOTXOU KuTOOM  M.AOpamMoOBHIl «JacTypu (QYHKCUSXOM Maxcyc 00 ¢dopmynaxo,
rpagukxo Ba uvaaBanxou pué€sin[l], a3 kuroobm H. IllepmatoB  «acocxoum TaxJIMIU
perpeccuoniin[21] a3 Hatuyaxou Taxkukotun X.M. AxmenoB oupa 0a «3po3usv XOK Aap
Touukucton Ba poxxou newrupuu ou»[7], ®.C. Komunuén oun 6a  «MyLWIKHIOTH
aMCHJIACO3MM MaTEMaTHKA Ba KOMIIOTEPUM IKOCUTEMAaXOM Max3aHXxou o0 gap TodyukucToH
Ba ap3€é06um nuHaMuKau 3axupaxou Ouonoruu ouxon[13], E.B. laligykoBa «memryuxou
ruaponoriin[12], C.T. AntynuH oujg 06a «uAOpakyHUU MadpoW aap€ Ba Xud3H COXHWI a3
mycramasinn[3;4], K.®. ApraMOHOB «MHIIIOOT Ba KOPXOU TaH3UMHU JAPEXO0 JAap MUHTAKAXOHU
JOMaHaKyXi»[6] Ba a3 HaTMYaxoW Jap WH caMT OajacTroBapian Xyd, KU 0a «Machaiaxou
ucTH(OJaN MOJIEIXON MAaTEMATHKH Ba MEIITyWKyHaHIau caTXy 00U Japé Ba yCTYBOPUU Cala
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nap napéxou Kodapuuxon, Kusuncy Ba I[lanu»[3-M - 7-M; 9-M - 10-M], «anroputmu
aBTOMAaTUKYHOHHU KOPXOM MYCTaxKaMKyHMHM COXMJ aap capOanaxou gapéu Kusumicy nap
HOoXuAM Boceb Ba Taximiu ajnaguu capOaHIu COXWIMYXO(hH3aTil Aap COXWIM 4alu Japéu
Kodapuuxon map noxusu Kabomuéu»[1-M - 2-M; 8-M; 11-M - 12-M] palt nopann, Baceb
uctudoma Oypaem.

«O0 sike a3 3axWpaxod MyXUMHU TaOuit mMeOoIlmaa, Ku MaBUYAMSITH IKOCUCTEMAXO,
pYLIAM MKTUCOOMET Ba (abonusITH Xa€TH axojJupo TabMHMH MeKyHal. [lap mapoutu
TaFMUPEOUN UKIMMH MYyOCUp, a()30WIIM TabCHPU MHCOH 0a MYyXWTH 3UCT Ba 3UEN LIyJaHU
XOAMCAaxou TaOWWW IIagua Machajlad Ha30paT Ba MEMITyHH CaTXd OO0M JapéX0 axaMUsTH
Maxcyc naigo mekyHaa»[10]. ba maceanaxou 3axupaxon oboum Yymxypuu ToduKucTOH Ba
MYIIKAJIOTH UCTU(OaN OHXO TaBadYyXH OJMMOHH 3MEIM YyMXypil 4ail Kapnaa IrymaaHi, a3
yymila MH Macbhaiaxo jgap kopxou M.A. CarropoB «uap Oopau oOEpil Ba NaxHIIABUU
Tenmnaxou oou 3epu3aMuHit gap Kabarxou 00J0pH a3 IUX03H aMyaid kame Hosikcon»[89], O.K.
KomuiioB ounn 6a «raH3uMu HakiiaBil Ba Oananauu gapéxou kyxin[14], 51.9. IlynatoB oun Oa
«MJIOPaKYHHH KOMIUIEKCUU 3axupaxon ooun Toumkucton»[17], @.C. Komwimén oun Oa
«MYUIKHAJIOTA aMCUJIACO3MHM MATEMATHUKA Ba KOMIIIOTEPUM 3KOCUTEMAXOU Max3aHXou o0 Jap
TouukucTon Ba ap3&bun auHamukan 3axupaxou omonoruu oHxo»[13], ®@.C. HabotoB oun 6a
«TabCHUC Ba PYNIAM HU30MU HAOPAKYHHH 00 Ba a3XyJIKyHUH 3aMUHXOHM HaB Jap MHHTaKau
Kynobu Bunostu Xarnonn Yymxypuu TouumkuctoHn (comxom 1920-1980)»[16] Ba aurapon
MaBpHIU TaXKHUK Kapop rupudTaact.

Macwbanan nurap, Ku JUKKaTH MyXaKKAKOHpO 0a XyJ 4and HaMynaacT MH eI yHH
carxu o0om napéxo meboman. Jonp 6a Machanan Ma3kyp OJIMMOHHM 3UE] KOPXOU ap3UIIMaHIPO
WYpo Hamypaana. A3 yymiia Kopxoum MyxakkukoHu xuHj K. Malakar «rarbuku ycymnm
takcumotn ['ymGen Oapoum Ttaxmwim Oacomaau o0xe3nnr map xaB3am [amram Iloéw,
Xunaycrou»[22], F. Onen «nemryuu omuin O6acomaau cen Oapou takcumotu ['ymbGen 60
uctudoma a3 perpeccus Ba moaenu GEP»[23], xopxou myxakkukonu pyc C. KypbanoB ouny
0a «acocxoW Ha3apusABHA Ba MAachalaxOW HKOJIOTUM TAaH3UMH Madpou AapEBy KaHAIXO Ba
COXTMOHM MHIIOOTH MJOpPAaKyHUHU 3axupaxou o0 nap yanyou Poccus»[15], E.®. Yebanosa
«remrynn  AeopMaTcuid Madpou Aap€ XaHTOMH TaTOMKM 4YopaOMHUXOW Myxodwusar a3z
o0xe3i»[19], myxakkuku toquk C.C. IllapodunanHoB omnm 06a «memryuud TUAPONOTA 00
uctudoma a3 moxenu ModSnow map xaBzau nmapéu Sxcy»[20] Ba guraporn ©6a WH MaB3yb
Oaxmma nry1aacr.

Kaiin Hamynan 60 MaBpHJL acT, KM YCYJIXOU COXMWIMYCTaxKaMKYyHI JapE€xou Kyxi Oa
Macbanan myOpamu py3 myOajgnan mynaact. ba mH kopxom miamum kiaccukon — C.T.
AntynuH oupj 06a «uAopakyHHu Madpow napé Ba xud3m coxmn a3 mrycramasiin|3;4], B.C.
AATYyHUH «mymumxon Myxodusatii Oapom kaHamxou 00&pin[5], W.E. Anmepun
«MYCTaXKaMKYHMHM COXWJIXOM KaHAJXOMW KHUINTUTapl, napéxo Ba obanbopxon[2], K.O.
ApTaMOHOB «HHILIOOT Ba KOPXOM TaH3UMHU JApEX0 J1ap MUHTAKaxou JoMaHakyxi»[6], M.U.
banp3aHHUKOB «TabMHUHM XU(B3M MUHTAaKaXOM IIaxpid a3 00Xe3MX0 Ba POXXOM XaJuld
MHHOBATCUOHH 0apoM MHIIOOTH TMJIPOTEXHUKH Jap O3MYHXOM Jiomxaxou xatm»[8;9], 10.b.
BunorpanoB «Mozenco3nu MatemMaTukit gap rugposorusi»[11] Ba aurapoHpo MHCOT OBapJaH
MyMKHUH acT. Jlap TOYMKHCTOH HU3 UyHUH TaXKUKOTXO0 MaBKEH MAPKAa3UpPO UIIFOJI MEHAMOSH/.
bomaspun act, ryeM Ku oMy yCTYBOPUH THAPOJIOTH Oa MUCIHU MEMITyil HaMyJaHH caTxu oou
nap€ Ba COXMIMYCTaXKaMKyHHHM OHXO OapHOMaxou AaBiarii «bapHOMaxou 1aBiaTUU KOPXOU
coxuwiMmycrtaxkaMkyHid gap Yymxypuu TouukuctoH (31-ymu maitm conu 2018 taxtu Ne28S5,
29-ymu anpenu conu 2023 Taxtu Nel86)» kaOyn kapaa urygaas.

«Humon nona mynaact, kM Aap TOYMKUCTOH Jap KOPXOHM COXWIMYCTaXKaMKyHM
yCyJiu TaxTabeToHi Oucéprap uctudoia kapaa Memasas. Xoaucaxou conxon 2020-2021 nap
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maxpu Kyino6 xucopotu yoHMBY MOl O0a aman oBapa. Jlap coJIxou OXHMp MH I'yHa XOAHMCAXO
oucép mynaann. bapom nemrupii HaMymaHW HWH XaTtapxow TaOuil WHCOH 0osd1 omona
oomman»[14].

Uwu TaBpe, Ku MabiayM act, TOYMKUCTOH BaTaHU Kyxcop Oyna, a3 oH Oucép mapéxo
capyamma Mmerupadn. ba wH mucon myna mertaBoHann: Ilamy, Kodapuuxon, 3apadmon,
Cupnapé, Baxm, Excy, Bapranr Ba raiipa. MabIyMm acT, KM UMPY3 HHCOH KYIIMII MEHAMOSI,
K1 MaHOaxou obupo 6a manduatu xyn uctudosa 6apan. AvHe, 1ap Manau aBBasl, 00aHOOPXO
coxTa a3 oHX0 Oapk xocwi HamosiA. A3 awrap Tapad, uH MaHOaxo Oapou OOEpi HaMyHaHU
3aMUHXOHW KUIIOBap3i HU3 UCTU(O1a MEIIaBaH .

bucépe a3 maBmatxom xamcosi uMpy3 06a uctudoIan 3aXUPaxou OOMHU KHUILIBAPH MO
HUE3 nopani. SbpHe, 3axupaxou o0M 0a cuécaTH WKTHUCOIWU KHUINBAP Ba PYLIAU YCTYBOPHH
MUHTaKa TabcuppacoH mebomans. [lap 3amonu llypasin nepyroxu Oapkum obun Hopax map
comxou 1961-1979-ym coxra myma Oya. Hepyroxu maskyp To xoi1 6a UKTUCOAMETH KUIIIBAP
xu3MarpacoHn mebOomana. ba raiip a3 Hepyroxu Oapkum Hopak nepyroxxom Kaipokkyw,
Canrtygna, boiiro3ii Ba raiipa umMpy3 haboiausT HaMmyJa UCTOJaaH. A30acku HapEéxou Kyxi
XOCHUSITH MaBCUMMl JopaHn, aap daciu rapMo xadMmu o0 3uén mryna, aap (aciam capMo Kam
memaBag. Cyppatu Oamannuu o0 Aap WH Hap€xo cababu BalpOHIIABUU TE€OCHCTEMAaXO
rapauja, IycTallaBUMd COXMJIXO Aap 0ab3e MUHTAKaxo cypar merupal. MH ryHa xoaucaxo
XeJie 3U€l pyX MEAUXaH/.

PoOuran Taxxukor 60 6GapHOoMaxo Ba € mMaB3ybXxou Muamil. Kopu nuccepraTcuoHni
Jap JoMpad Hakllau KOPXOM WIMA-TaXKUKOTUM MHCTUTYTHM WIMI-TaxKUKOTUU JIOHHMIITOXU
MUUIMA TOYMKUCTOH Jap jaoupau Jiouxan gapmoumunu Oydetn Yymxypun TouuKuCTOH a3
pyiin MaB3yXoH 3epuH: «MOAENCO3UH KOMITIOTEPHH XOAUCcaxon OM(YypKaTCHOHN Ba CHKIXOH
XyAyIOil Jap CUCTEeMaxoW AWHAMUKHM Faipu cypTta» (pakamMu 0a KaWArMpUH JaBiaTHAII
Ne0117TJ00807) Ba «Taxkuku cudaTii Ba KOMIIOTepHH Myonawinaxow auddepeHcuammu
FAPUXaTTHH a3 IMapamMeTpxo BobacTa» (pakamu 0a Kaiiarupuu nasiatuam Ne0126TJ01727)
MUYpO TapAuaaact.

TABCUDOU YMYMUU TAXKUKOT

Makcaau TaxKukoT. [lemryin HaMygaHu caTXy MakCUMaIuu oou napéxo, macpadu
MaKCUMaJlid, WHTUXOOM YCylIH COXWJIMYCTaXKaMKyHH Ba XYyAKOPCO3MHM XuCOOM Macpadwu
MacoJIeXd COXMJIMYCTaXKaMKyHH, COXTaHM OYpHIIM KyHJAJIaHTMA MHHTaKa Jap acoCH
uctudo1an aMCHUIAXO MaTEMATUKX Ba KOMITIOTEp MeOoIIaI.

Ba3zudaxon taxkukor. MyBopuKN Makcaau T'y30ILITalIydal TaXKUKOT MachallaXOou
3€pUH MyIllaxxac Kapja IyaaaH;

e VHTHX00M MUHTaKaxoHu HOYCTYBOPHU I'MAPOJIOTH, KU 0a COXWIMYCTaXKaMKyHI HUE3
NOpaHT;

e [lemryuu carxu o6u napé Ba XucoOW THAPABIUKUN OH JAap SKOCHUCTEMA;

e Coxrtanu OyppHIlld KyHIAJIaHTUU SKOCcUCcTeMa (MUHTAaKa) Ba TAbMUHU YCTYBOPHUU OH;

e Taxjunu Kuécunu MabIyMOTXOH OMOP# Ba MabIyMOTXOHU NEIMTyUITya 00 yCyu
I'ymbenn;

e Taptul A0JaHU KOMIUIEKCH HaBU OapHOMAaxo, KU 0apou XyAKOpPCO3il Ba NEMITyUHU CATXU
00 MycouJaT MEHaAMOS/I.

O0bexkTH TAXKHKOT. Taxjmin amMcuiaxoM MaTEMaTUKUM NEITyUKyHAHIaW caTXu
Oamanauu o0u mapé€ Ba COXWIMYCTaXKaMKyH# nap muconu napéu Ilang (mexam XupmaHdo),
napéu Kusmicy (Hoxusiu Bocew) Ba mapém Kodapuuxon (muntakaum KyOonuén) Oa mrymop
MepaBaH/.



Mag3yun TAXKHKOT. Xyakopco3uu xucoou macpapu MacoJIexXu
coxmwiMmycraxkaMkynun napéxom Ilany, Kwuswmicy Ba KodapHuxon nmap acocw mnemryi
HaMyJaHH caTxu 00 Jap MUHTaKan HoMmOapuryia 6a nrymop MepaBaj.

HaBronnmu miaMmm TaxkKukoT. Jlap puconan JuUCCEpTaTCUOHM HAaTUYaXxOM acoCUU
3epuH 0a 1acT oBapja NIydaaH;

e Ucrudonan amcuinaxou MaTeMaTUKA Jap MEMTyi HaMyIaH! caTXu oou napé;

e XucoOu ruapaBiIuKiu 006u gapé memHnxoa (xuco0) kapaa mryna, Oyppumu
KYHJIaJJAaHTUU SKocucTeMa (MMHTaKa) COXTa LIy,

e Kommnekcu HaBu GapHOMaxo, KM 0apou NENIryilt HaMmyJaHu caTxy OalaHATapuHU
00, macpapu MakcuManii Ba XHCOO KapaHu Macpadu MacolieXH COXHIMYCTaXKaMKyHI
MYCOHUIaT MEHAMOS, TApTUO 101 Iy aaH .

Hykraxou 0a xumosi memrHuxoamaBanaa. Hykraxom 3epur 6a XuMOsI NEIIHUXO
Kapjia MeIlaBaH ]I

e Jlap acocu MabJIyMOTXOM OMOP#l Ba aMCHIIaXOM MaTeMaTHKi caTxy oou gapé map
dbocunan BaKTH MyaisiH XHCc0o0 Kapaa 1Iy/;

e ['mapaBiukam oOu Japéu MHHTaKa XMCOO KapAaa mryaa, OyppyIy KyHJalaHTHA
MUHTaKal HOYCTYBOp COXTa LIy/1aacT;

e bopu aBBai, Taxusi, aCOCHOK Ba NEIIHUXO/1 Kap/a LIy KOMIJIEKCH HaBH OapHOMaxo
O6apou XyAKOpPCO3WH XHCOOM Macpadu MacoJieXyu COXWIMYCTaXKaMKyHH, KA J1ap acocu
KUMaTu XucoOKapaamryJaw caTxu OajmannrapuHu obm napé€ 6o uctudona a3z TaKCUMOTH
['ym6en xuco0 Ba Memryi my1aacT, TaXus rapau1aacT.

AXaMHAITH Ha3apusBi Ba WJIMHIO aMAaJIMM TaXKHUKOT. AXaMUITH Ha3apUSBUU
TaXKUKOT Jap UCTH(Oa Ba aCOCHOKKYHUH Mozenu ['ymben, ku 60 nuctudoaa a3 MabIyMOTXOH
oMopii Oapou MEUITryil HaMyJaHU carTXyd OalaHaTapuHU o0u napé€ uctudonaa rapauaaacrt,
udona mee¢ban. Harnyaxom GamacTomana MMKOHUAT MEAMXAHI, KU CATXH MaKCUMaJIuu 00U
napé€ Oapou COJIXOW OSHJ TEITyi Kapja mIyJa, Aap acoch OH Macpadu MacolIexyd COXTMOHM
06apon KOpXOHM COXMIIMYCTaXKaMKyHH Xuco0 kapaa masaj. [lemryuum mypyct Ba 60 MaBKebU
carxu 00 Oapou XMMOSU WH(PPACOXTOP, MyXO(pHU3aTH axoyii Ba UIOPAKYHUH 3aXHpaxou o0
MycouJaT MeKyHal. bo Takda 0a MH MoJen MebEPXOM MyXaHAUCH Oapou COXTMOHHU Cajl,
IyJIXO Ba JUrap MHIIOOTXOHU THJIPOTEXHUKH AaCOCHOK KapJia MellaBaH/.

AXaMusATH WIMHMIO aMaJlid KOp a3 OH MOOopaT acT, KM HAaTU4Yaxou HazapusiBid 00
dopmynaxom XucOOM Ba aNTrOPUTMXOM COXTamlyga Oapou aap aMaius TaTOMK HaMyaaH
UMKOHMAT Menuxan. Jap acocu HaTtuyaxou Oa nact omana jgap 3abonu OapHomacozuun C#
My4dTraMad 0apHOMaxo COXTa IIyAaaH]l, K1 Jap acOCH caTXy Melryukapaalyaan oou gapé Ba
BoOacTa a3 yCyJu COXHIMYCTaXKyHil Macpadu Macojexyu COXTMOHI XUCOO Kap/a MemaBas.

VYcynxo Ba alropuTMXOM TaxusKapJallyJa METaBOHAaHJA Jap TaMOMM JapEXou
qyMXypi, Ki HHE3 0a COXMIMyCTaxKaMHaMoi JOopaHa Ba € carxu oOpo mexoxaui Oapowu
COJIXOM OSIHJIA MEIITyil HaMOsiHA, UcTU(OoAa TapaaH/.

Jlapayan 3bTHMOJHOKMM HATH4YaXO0H JHMccepTarcusi 00 aCOCHOKKYHHH KATHUH
MaTeMaTukid, 00 umctudoma a3 ycynxoum ['ymOen Ba perpeccwsiu XaTTid TabMHH Kapjaa
MmemraBan. MmoBa Gap wWH, QypycTii Ba CaMapaHOKMH YCYJIXOHM aJaJud TENIHUXOJIIyAa
TaBACCYTH MYKOMCAU MabIyMOTXOU OMOPHA 00 MabJIyMOTXOM MEIIryHKapJaulya Ba TaTOMKU
OHXO 00 SIK CWJICHJIa O3MOMIIXOM KOMIIIOTEPH Jap acocu My4dTaMad OapHOMaxou COXTallyzda
TacAWK Inynaana. SlpbHe memryun catxu Oamanamu o0 Ba Macpadu Macoiexw KOpXOH
COXHIIMYCTaxKaMKyH#1 00 caxexustu kudos Oanana myaiisH myngaact. Mctudonam ud ycynxo
PTUMOTHOKMHU HATUYAaX0po 0apoM MEITrynuu caTxy OallaHATapuHH 00U JAapéXoum YyMxypit 60
MaKca/Jli aH4OM JI0JIaHU KOPXOHM COXWIMYCTaXxKaMKyH# Kadonar Meauxa.



MyToOukaTu aucceprarcusi 0a HMIMHOCHOMAW HXTHCOCHM MJIMiA. MyHjapuyau
TaxXKUKOTU aucceprarcusi 6a Oanaxou 3, 4, 5 Ba 11-u mmMHOCHOMaW WXTHCOCH WIMIA Oapou
napédtu mapavan WIMHA HOM3aau WIMXOW TEXHHUKHA a3 pyhu uxtucocu 1.2.8. Monenco3uun
MaTeMAaTHKid, METOAXOH a3/l Ba KOMIUIEKCH OapHOMax0, MyBO(HUKAT MEKYHa/I:

- 0annum 3. Kopkapa Ba acOCOHOKKYHMM YCYJIXO Ba KOMAAXOM MYTOOMKIIABUU
aMCHJIaXOM KOMITIOTEpH, MCTU(OJAN CaMapaHOKHM OHXO XAaHIMOMM MEUITyUXOW TaXaBBYJIOTH
00BEKTX0, CUCTEMAX0, PABAHIXO Ba MATUAAX0;

- 6anmu 4. Kopkap/, aCOCHOKKYH# Ba CAaHYMIITU METOIXOHM XHCOOKYH# 00 nctudoaan
TEXHOJIOTUSXOU MyOCHPHU KOMITIOTEPH;

- 0aHau 5. AManuco3uu METOAXOM CaMapaHOKH aJa/il Ba alrOpUTMXO Jap HaMyIu
MagMmaaxou Oa Xamum mpoOiemMa paBOHIIyJau OapHOMaxo OapoW POXAHIIO3UM Taqypudau
XUCOOKYH;

- 6anam 11. TaxKUKOTH Ha3apusIBiA, amaiii Ba TaypubaBii ouj 6a odapusa,
caHyuml Ba UCTU(DOJAM aMCHUIIaXOM MaTeMaTUKil Oapou Xallli Machajaxou MyOpamu
JIOWXACO31HU XyAKOPIIyAa, OaHaKIIarupit Ba HAOPaKyHi.

CaxmMn maxcuu J0BTaJaldu Japavyad WIMHA Jap TaxXKuUKoOT. Macpanaun
IUCCEpTAaTCUsl Ba YCYJIXOM XalIW OH a3 YOHMOM poxOapu WIMHA NEHIHUXOJ UIyJ1aacT.
Hatuyaxou acocuu nap amcceprarcus 0a mact omaga 6a myammnd Taamutyk gopasa. [dap on
MakoJiaxoe, Ku 00 pox0apu wiMit Xxammyamumd medomran, TaHXo Machanary3opit 6a poxoapu
wiMii BoOacta wmeboman. HWuuyHuH, OapHOMaxoum KOMITIOTEpH, a3 Yymja COXTaHH
AITOPUTMXOM YCYJIXOHM TMemTryin HamyJaHu macpadu o0 Ba catxu o0 60 ycymm ['ymOen,
perpeccusiu  xaTTil, XHcoOM Macpadu MacojieXd COXTMOHM Ba HAKIIAXOW COXTAIIyJau
OypHIIXOM KyHIAJIAHTUH OOBEKTXOH Jap JOMpau KOPU IUCCepaTaTCHOH# ncTudoIa rapauaa,
maxcaH a3 YoHuOu oBTanad taxus mygaadn [11-M, 12-M].

Tacu0 Ba amanuco3mu HaTH4Yaxoum aucceprarcusa. Hatuwaxom acocuu
JMCCEepPTaTCUsl Jap CEMUHApX0 Ba KOH(PEPEHCHSXOM 3€pUH MYXOKHMa TapAuJaaH[:
koH(pepeHcusn OaliHanmtanuu unmi-texaukia (Bomorma, 2021); Koudepencusu wunmi-
amanuu OaifHanMuIaNid gap MaB3yu «KOMITIEKCHBIN aHANMNU3 M €ro MpUiIoKeHUs» Oaxmuaa 0a
«buctconan omy3um Ba pyuau (paHxoum TaOMATIIMHOCH, AAKUK Ba pUE3N JAap COXaW HIMY
Maopud», 75—comaruu KOpMaHIu mouctan TodukucToH, y3BH BoOactam AMMUT, moxropm
niMxou pusukaro-maremaruka, npodeccop M.K. KypObonos Ba 70-comaruu 10KTOpHU UIMXOH
¢dusnkaro-matematuka, mnpodeccop Y.C. Cadapo  (m.boxrap, 2022); koHbpepeHCcHH
YyMXYpUSBUM WIMHA-amMallii  gap MaB3yn «TaTOMKM TEXHOJIOTMSIXOM WTTUJIIOOTH Ba
KOMMYHHUKATCHOHH Jlap CaHOATUKyHOHUH kuiBapy (dymanoe, 2022); international conference
“Scientific research of the SCO countries: synergy and integration” (China, 2025).

NuTnmopor a3 pyiim MmaB3yu aucceprarcusi. A3 pyilu MaB3yu JUcCCEPTATCUOHM 12
Makosia Hamp mrygaasn [1-M - 12-M]. A3 oaxo 6 Makoian WIMil 1ap HAIPUSAXOW a3 Tapadu
Komuccusin onmum arrecrarcuonun Hasau lIpesuaentn Yymxypun TOYMKUCTOH TaBCUSAIIyAA
Ba 6 ¢umrypgamakosia Jap MaBOAXOM KOH(POHCXOM YyMXYpHsBA Ba OailfHaIMUIIANA HAIIp
rapaunaana. WMmosa Oap wH, Ay maxomaTHoMam XH(3u XyKyKH Myaumd aap WH MaB3yb
NENTHUXO0 Kap/ia IIyJaacT.

CoxTop Ba xaumm aucceprarcus. Jlucceprarcus a3 Oaxmxou «Mykagaumay,
«TaBcudu ymymunm TaxKukoT», ce 000 00 3ep0600x0, Oaxmm «Xymocaxo», «Harmyaxown
acocuu WIMHH aucceprarcus», «TaBcusixo omn 0Oa wuctudoman aMamuy HATHYAXOM,
«Anabuéty» Ba «DeXpUCTH WHTHIIOPOTH WIMHUU JOBTaNa0u mapédtu gapadau wiMin» udopar
act. Pylixatn amabuér 145 HoMryii Ba (expHcTH MHTHUIIOPOTH WIMHH JOBTAIA0M Japavan
wimii 12 Homryiipo napbap merupan. MyxraBou aucceprarcus ngap 152 caxuda papy



rapangaacT. PakaMrysopun pacMmy 4agBaixo Jgap ArccepTarcusi Bodacta a3 600 Ba 3ep000x0
cypar rupudTaacr.
MYXTABOU MYXTACAPHU IUCCEPTATCUA

Mykaaauman 1ucceprarcusi 6a Machaiaxod MyXUMe, KU Jap KOpU JAUCCEPTATCUOHM
Oappacii MemaBaH/, Oaxuiuaa mysa, Japaqad TaXKUKOTH WIMHAN Machallal MaBPUAA OMY3HIII
HUILIOH JI0/1a MelIaBaJ Ba TABCU(PU YMyMHUHU KOP OBapjAa MeLIaBa/l.

Boou sikym (3ep60o6xom 1.1-1.4)-u mucceprarcus ©Oa Taxymiu agabuértu maByyna
onp 0a MaB3yM KOPHU IUCCEPTATCHOHM Oaxmuia mryJaa, TAXKUKOTH HA3apHUSIBUIO METOHOJOTH,
TaXJWIA MYIIKWIOTH MaB4yJa Ba HaTH4axou Oa JacTOMaja, MHYYHHH MachallaxOou XaHy3
XaJIHallyJ1au MaB3yHU JUCCEPTATCUs OBap/la MEIIaBaH/.

Hap 000m ayrom (3epOobxom 2.1-2.6) HaTU4axoW JUCCEpPTATCUS OUAM Hazapusu
ap3UIIXOU IKCTPEeMallid, OMIM NMaWJoUIIN Machasian ['ymOen Ba MyailsiH HAaMyIaHU capXaaXxou
KMMaTXOM OH, HCOOTH MaTEeMaTUKWM XaTOM MHMEHAW KBaJApaTUU CATXXOM TUIPOIOTHUHU
XUCOOMIy1a, XMCOO KapJaHU MOMEHTXOHM JTaKWK (MUEHAW MaTeMaTUKid Ba TUCHIEpCHs) Oapou
TakcuMoTH ['ymOen, TaxJWiM SMIMPHKA Ba CaHYMAIIM OMOPHH MAabIyMOT Ba YCYJIXOH
0ax0IUXHUU TapaMEeTPXOU TAKCUMOTH T'yMO€s Ba TaXJIWJIA MyOKHCAaBUU OHXO OBapAa LIyJaaH]I.

Hatuyaxon acocun wuH 000 gap KOpXOM 3€pUH Hamp IOyAaaHA: «MOJEIU
MaTeMAaTUKUH YCTYBOPHH COXMIMYCTaxkaMKyHiu napéu Kodapuuxonm noxusiu KyOGonuén»
[3-M], «moznenu MaTeMaTUKiA 0apou MEIryUH XYCYCUATXOU IIaJWId THAPOJIOTA Jap acocu
TaxJIMJIM PETrPECCHOHM Ba Ha3apusid TaKCUMOTH IAPTHM JiorapupMmid-mykappapin» [5-M],
«Temryi HamyaaHu catxu oou mapéu Ilang nap acocu mabiaymorxon oMopit 00 uctudosa a3
MOJIENIXOM MaTe€MaTuKil Ba MOLIMHN» [6-M] Ba «Moaenn MaTeMaTUKUM XyJIKOPCO3UU KOPXOHU
COXMJIMyCTaxKaMKyH# gap yanyou Touukucton» [9-M] Ba [12-M].

Hap 3ep00o0u 2.1. TaCAUKOTXOU aCOCHH Ha3apHUsH ap3UIIXOH SKCTPEMalil OBap/a IIyaaacT.
Teopeman  @umep-Tunner-I'negenko [1]. «Arap 4YyHMH  KOHCTAaHTaxou
CTaHOAPTUKyHOHH a, >0, b, wMaBuyyn Oomang, Kd  TaKCUMOTH  MaKCUMYMU

Ml’l _bn

CTaHIAPTUKYHOHHIAILY IH 0a TaKCUMOTH XyAyJil MyBOPUKAT KyHa/l, 1aC UH TAKCUMOTHU

n
Xyyan 0a sike a3 ce Hamy/1 Taalutyk gopain»[1]:
e «Taxcumotu ['ym6en (Hamymu I) - 6apon TaKCUMOTX0 00 HUIITOHAXOHW KCTIOHCHCHATT
(HOpMaUii, PKCTIOHEHCHAITiA, TIOTHOPMAJIi).
e Takcumoru @pemte (Hamyau II)- Gapou HUIIOHAXOW Ba3HUH (KOHYHXOH JapayaBil).
e Takcumoru BeitOynn (mamynu III) - 6apou TakcuMoTxou 60 Max1yausiTi 00JI0un
capxam»[1].

Opatan COXMIMYCTaxXKaMKYyHid a3 JJOHUCTAHU HYKTau OallaHATApUHU caTXy 00, KU Jap
HaTUYaW MYIIOXUJaXo 0a Jact oBapja mrygaaHa Bobacra act. H Mymioxumaxo MmeTaBoHaH T 1
cona, 10 coma, 20 cona Ba € 50 cona Oomana. MacanaH, arap MO XOXE€M CaJJIEpoO J1ap COJIU
2026 mycraxkaM HamoeMm, 00si MabJlyMOTXOM OMOPHH COJIXOM TEIIMHAPO TOHEeM. A3 OaitHu
TaMOMHM MabJIyMOTXO, CaTXM a3 Xama OajaHATapuHU OO0M MHUHTaKal MyCTaXKaMIIaBaH]a
uHTUX00 Merapaan. ba raiip a3 uH, MyXaHAMCOH 0apou MyCTaxKaM HaMyJdaHH cay] 0a HyKTau
Makcumanuu carxu o0 0,5 merp m3oda mMenamosiHa. ['ydran 60 MaBpuj act, ku Mo 0a
yCyJIX0€ HUE3 JIOpPEM, KU Jlap acOCH MabJIyMOTXOM OMOpH caTxu Oananauu o6po Ha Oapou 1
con, 6anku 6apon 20 com, 50 cox Ba € a3 MH XaM 3UE] NEITyil HaMosII. A3 MH py Jap Aoupau
uH Kop ycynu ['ymbenpo nuna medapoem.

Mopenu MaTteMaTUKUM MEIITYUKYHAHIAW XOMCAX0H IKCTPEMalil, KH OHPO TaAKCUMOTH
['ymOenii MeHOMaH Jap YMYM YyHUH HaMyJ[ A0paj:

Qr=pu—f-In (— In (1 —%)) (2.1.1)

KM J1ap UH 40



T-naBpu neumryim Hamou;

o p_5V y o
B = — -TlapaMeTpy MyaliHKyHaH/Ian MaByHd 00;

U =X — yP-carxu MmuéHau o0;

® y- noumuu Dittep Mackeponn Oyna kumaram 6a 0,5772 6apobap acT.

e — _ lon _ R ,
X = ;Zi=1 X; , X -KuUMatu MuéHau catxu 00, € macpadu 00, n-MUKIOpH COJ, X;-

carxu Oananaum 06 € macpadu 00 1ap cou MyaisH;

n —x)2
* S= /W - bapou Gaxoauxuu KuMatu £ uctudoia Oypaa Memana.

JlaBpu TakpopEOuu WH TyHa Xoaucaxo 4yHuH udoma meedan: T =

yo F(x)=exp (— exp (— %))

Coxau kumarxon F(x) un unrepsaiu (0,1) 6a mymop mepasan. Jlap HaBOGatH Xy
3WYUH TAKCUMOT YyHUH HIIOpa MEHIaBas:

fx) = % - exp (—%exp (— %)) (2.1.3)

@®opmymnan (2.1.3) >XTUMONUATH pyH AOAaHM caTXu OamaHnrapuHu 00, Macpadwu
MakcuManuu o0 Ba € xapopaTu OamaHATapuHU XaBOPO J1ap AK COJI MyaisiH MEHaMOS /.

Hap 3ep6bo0Ou 2.2 ounu MyailssH HaMyJaHU Caxexud  KUMaTXOM OMOpH Ba
NemryumaBadia Ba gap 3epoooxon 2.3-2.4 onnu GyHKCHSIH CaXeXUH TAaKCUMOTH MaKCUMYyM
Ba MCOOTM MaTEeMAaTUKHM XaTOW MUEHAW KBAaJAPAaTHUU CATXXOW THAPOJIOTHH XHUCOOIIyJa CyxaH
MepaBas.

Hap 3ep60o6u 2.5 6omrasn, TaxXJIHIu SMIMPUKA Ba CAHYUIINA OMOPHH MabJIyMOTX0 OBapAa
IIyaacr.

Karopu BakTum caTxxoum MakCHUMaluU COJOHAW O0M TUAOOHTrOXyu XHUPMaHYOH JapEH
[Tany gap conxou 1970-1990 maBpuau Taxjui Kapop nopan (Hur. 6a yagsanu 2.5.1):

Yaasaaum 2.5.1. - Carxu Oananguu oou napéu [lany (mexau XupmaHyo)

1
m, KA Jap UH

Con HcMm Con HcMm

1970 536 1981 616
1971 624 1982 628
1972 645 1983 671
1973 708 1984 608
1974 604 1985 536
1975 764 1986 554
1976 526 1987 600
1977 650 1988 633
1978 635 1989 723
1979 531 1990 604
1980 601

Maunbawv: maviymomu omopuu ouobonzoxu oapéu Ilany oap dexau Xupmanyo, Koprapou myaiiug

Bapou taxnun xkaropu catxu mMakcumanuu cosionan oo (H, cm.) map naBpau 21-conau
Mymoxuaaxo uctudoaa nrygaact. [lap ruaponorus 4yHUH Xa4MUA UHTUX00 0apou XucoOXou
MEIAaKU MYXAHJIUCH HaMOSHIArin MEKyHaJ, aMMO OH Ha30paTh KaTbUU MaBUYAUSITH
AHOMAJIUSIXOW OMOPHUPO Tanad MekyHaj. TaxJiwiau BU3yaluu rpa@uKd XpOHOJIOTH HaOymaHU
TaMOIOJIM XaTTUM MYIIAaXXacpo HHUILIOH MEIUXaJ, KU MMKOH MEIUXaJ] PEXKUMHU THAPOIOTUU
nap€po Jap 1oupau JaBpav MaBpUIU Ha3ap CTaTCUOHApH XUCOO KyHas.
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bapoun coxrtanu monenu HazapusBuu ['ymOen j1ax3axow TaKCUMOTPO MyalsH KaplaH

J03UM acT. XUCOOKYHI1 00 YCyJIH JIax3ax0 UYpo IIy1aacT.
Yaasaaum 2.5.2. - Humonauxanaaxom acoCU OMOPi

‘ [TapameTtp H dopmynau xucobbapopii H Hatnga
_ " H.
Muénan apupmerukii (H) Z _nl 618,91
=1
n —2
(H; — H) 4016,09
Hucnepcust (Sz) Z W )
=1
Tariiup&oun Mu€Hau kBaaparii () \/? 63,37
o
Kos¢. Bapuarcus (C,) = 0,098

Maunbaw: xucobxou myaniug dap acocu maviymomu yaoganu 2.5.1.

Apzumum C,, =0,098 a3 tariinp&éOuun nacTu caTxxou XaJau akcap maxojat meauxan. Mu
Oapou napE€xou JOpou HaMyAH XOKi € oMexTa 00 OapTapuu OOPHUIIOTH sIKXela XOC acT.
OxTuMonuAT! SMnupukil P a3 pyu dopmynan Kpunkwii - MeHken, Ku aap aMaiusiu
ruzposioruu Baranii Ba @P kalyi nryaact, Xxuco0 Kap/a 1yaaact.
Yaasaaum 2.5.3. - Cusicuian pedTUHTA Ba SXTUMOJUSATH SMITUPUKA

Con Carxu 06 (H) ®apkust (H; — H) P%

1975 764 145,095 4,55

1989 723 104,095 9,09

1973 708 89,095 13,64
1983 671 52,095 18,18
1977 650 31,095 22,73
1972 645 26,095 27,27
1978 635 16,095 31,82
1988 633 14,095 36,36
1982 628 9,095 40,91
1971 624 5,095 45,45
1981 616 -2,905 50,00
1984 608 -10,905 54,55
1974 604 -14,905 59,09
1990 604 -14,905 63,64
1980 601 -17,905 68,18
1987 600 -18,905 72,73
1986 554 -64,905 77,27
1970 536 -82,905 81,82
1985 536 -82,905 86,36
1979 531 -87,905 90,91
1976 526 -92,905 95,45

Maunbaw: xucobxou myaniug oap acocu maviymomu yaoganu 2.5.1.

Bo uctudona a3 naxzaxou xucoburyaa (H Ba ¢) mapameTpxou (yHKCUSH HA3APUIBHPO
MyalssH MEKyHEM:
10




1.ITapameTpu MacmTad nap acocu KUMaTH ¢ YyHHH XMCOO Kapaa MenraBa:

V6
a = ?0 ~ 0,77970 = 0,7797 - 63,37 =~ 49,41.

2. TlapameTpu MaBKeb Jap acocu Kumarxou H,y, a :
u=H — ya =~ H—0,5772a ~ 618,91 — 0,5772 - 49,41 ~ 590,38.

[Tapamerpu y a3 xucobu MHEHA KaMTap acT, KU aCHMMETPHSIH TaKCUMOTH POCTPO
TacIMK MEKyHaJ: XaJAu SXTUMOJHMH cojioHa Aap catxu 590,38 cM rypyxOanaim kapaa
MelIaBaj, Jap xoJie Ku o0xe3uxou Hoaupu OanaHa 60a xucooum MmuéHa To 618,91 cm "Gamann
MelaBang'.

bapou ap3ébun myBodukatu mogenu ['ymben gap pucona kKodpUTCHEHTH Ha3apHSIBUH
acummeTpusipo (Cy = 1.14) 60 sMIMpHUKA MyKOHCa KapAaH JO3UM acT:

PR GOk

. . (n—1)03
=

dapku Gaitan ap3umxou HazapusiBi (1.14) Ba xucobmyna (1.09) kamrap a3z 5% -po Tamkwr

meauxan. Jap acocu kumatu MuéHau H= 618,90 QopMysan XUCOOKYHHH CaTXH 00 UyHUH

act: H, = +ay, xu gap on 'y = —In (—ln (1 —L)> acT, KM TaHXO a3 TabMUHOTHU

theor

~ 1.09.

100
nonamryaau P Bobacra acr.
Yaasaan 2.5.4. - Xuco0 Kap/iaHu CaTXXOU IXTUMOJIUATH TYHOTYHH 0ap3uén

TasmusOT P (%) HaBpu Takpopmasii T (coi) Kosdpdurcuentn y | Carxu xucobumyna H,
0,1% 1000 6,907 935
1% 100 4,600 817
3% 33 3,485 760
5% 20 2,970 734
10% 10 2,250 697
50% 2 0,367 601

Manbaw: xucobxou myaniug 6o ucmughooa az maxcumomu I'ymoen

Hap cypaTté XaymMu KaMd NIyMOpaW MYNIOXHAaxow caTxu Oamanmuu 06 (n = 21)
ap3€0MM HyKTau caTXil METaBOHAJ XaTOrMW Hazappacpo nap Oap rupai. bapou xam xapaanu
XaB()X0 XaHTOMH JIOMXACO3UH MyXaHAUCH ocunan SbTUMOJ Xuco0 kapaa Hy, Memasa.

Yeynu XxucoOKyHMH XaTo. XaTou CTaHAapTHU KBaHTunM £, 6apou Takcumotn ['ymGen
a3 pyu hopmynau 3epuH XUco0 Kap/a MEIIaBa:

E,=Z T+ 1,14 y+1,1,2
= 14 y+ 1,1y

Bapou catxu sprumonHokuu 95% (Hap TaJIKUKOTH AUCCEPTATCHOHH Kalylllyaa) capxaaxou
IBPTUMOJ XaM4yH Hp + 2Ep MYyaiisiH Kap/a MelaBaH/.
Yansaau 2.5.5. - [Tapamerpxou "gosonu amMmHusT"

_ Capxanu 0os10i | Capxaau noesi.
0 Carxm 00 H, Xarori £
P (%) XH 00 11 p (+2E,) (—2E,)
1% 817 43,1 903 731
5% 734 29,8 794 674
10% 697 24,9 747 647
50% 601 13,8 629 573

Maunbaw: xucobxou myaniiug

Jlap acocu KUMaTXOH MapaMeTpXoHu 4YajaBayiud 2.5.5 JOJIOHU MEMTyUU caTxyu oOu napéu

[Tangu nexam Xupmanyopo 0a Hamyau rpaduK TAaCBUP MEHAMOEM:
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AdonoHu newirymm catxm o6

903

794
800 =817 - 747

700 734
697 629
731 CaTtxu 06 Hp

Hp-Carxu 00

)]

600

|
i

647 == P (%)
500 573

‘ Capxaau noeHn. ( Hp—2Ep)

400 Capxaamn 6onomn ( Hp+2Ep)

300

200

100

]
4
*
*
L

P%

Pacmu 2.6.1. - Capxaaxou nemryuiryaau catxu od (kopxapou myaniug oap acocu Hamuyaxou
yaosanu 2.5.5.)

Hap 3ep60o6u 2.6 ycynxou 0axOIuXHUH MMapaMETPXOW TaKCUMOTH T'yMOed Ba TaxJIHIN
MYOKHCaBUHM OHXO OBapja IIyaaacr.

«Jlap mMacbaiaxou TaxJ I XOJUCAXOHU IKCTpEMaliuy TaOWil Ba TEXHOTCHHI OMY3HUIIU
KOHYHUSTXOM OMOpPH MaBKE€U MYXHMPO HUIIFOJI MEHaMOsIHI. ba 4yHHMH Xoamucaxo CaTXXou
MaKCHUMaJIMd Jap€xo, OOpHIIOTH Mmaaua, OO0Xe3uX0 Ba JHWrap XOJIMCaX0e MHUCOIN IIyAa
METaBOHAH/, KM 0a MyXHUTH 3UCT TabCHp MepacoHaH]. bapou TaBcudu YyHUH pPaBaHIXO
YCYJIXOH Ha3apusiu KUMaTXOHM 3KcTpemanin uctudoma Oypaa memaBanm»([23]. Xamadu mo
TaTOMKU YCYJIXOU MATeMaTUKUM MEIITyUHAMOM, XyCyCaH acOCXOU Ha3apUsiBUM TAKCUMOTHU
['ymben, perpeccusu xartii 0Oapou MEUITYyW HaMyJaHW caTXW OajaHATaAapUHU o0U JapEXo
Mebomaz. Jlap WH TaXKUK MO yCYJIXOH 3UKpIIyAapo 6apou napéxon Yymxypun ToquKucTOH,
xycycan gapéu Ilany, Kodapuuxon Ba Kusnicy tatOuk menamoeM. bosia rydr, ku ycynxon
nap mo€H oBapaamryaapo 6apou TaMOMH TapEXou YyMXypi TaTOMK HaMyJjaH KMKOHTIa3up acT.

TaBpe nmap Oono kaiin Hamyaem, uctudoman yCyJIXou HOMOapKapJamryJaa Jap acocH
MabJIyMOTXOM OMOpH aHYOM J0Ja MelaBaHi. J(ap moupan MH KOp Max3 XaMOH MHUHTAKaxoe
rupudTa mrymaaHa, Kd Jap OH 40 JUAOOHTOXXO mac a3 mom xypaanu Wrrudoxu HIypasit
Oapkapop HallyJaaH/ Ba MH MUHTAKaxo 3€pH XaTap Kapop JopaHi. SIke a3 YyHWH MUHTAKaxo
uH napéu [lany mebomra.

ManrymoTs oMopii a3 nuaooHroxu aapéu [lany, Bokeb nap nexam XupMmanyo, rupudra
mryaact. (Hur. 6a yajasanu 2.6.1).

Yaasaau 2.6.1. - MabnymMoTXOM OMOpHUU caTxu OamaHarapuau oOu napéu [lany map AuaOOHTOXHU
nexau X"upMaHyo

Con Carxu 6anmannrapunu 06 (60 cm) Macpadu obu napé
1970 536 2137
1971 624 2710
1972 645 2560
1973 708 2059
1974 604 2327
1975 764 2217
1976 526 2056
1977 650 2044
1978 635 2233
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Hnoman yaasaam 2.6.1.

1979 531 2239
1980 601 2137
1981 616 2630
1982 628 2102
1983 671 2034
1984 608 1958
1985 536 2152
1986 554 2035
1987 600 3200
1988 633 2106
1989 723 1991
1990 604 2214

Manbav: maviymomu omopuu ouoboneoxu oapéu Ilany oap doexau Xupmanyo, Koprapou myaiiug

Jap kamamu aBBaym OapoW CaHYUIIM JypyCTHH MOJenH ucTU(dOIAIIaBaHIa MO
MabJIyMOTXOU OMOPHUHU Caxexpo, ku aap conu 1983, xu a3 munabonroxu nmapéu Ilanq (mexaum
Xupmanyo) 6a AacT oBapja LIyJaacT MHTUX00 MeHaMoeM Ba memryupo Oapou conu 1984
aHYOM MEJMXEM.

bapou nypyct xuco0 HamyJIaHU SXTUMOJHUSATH SMIMPUKA MO KuMaTtu F(x) -po 60
uctudoma a3 ycynu BeitOyn nHTHX00 MeHamoeM, K OH 00 4yHuH (opmyrna udomaa kapaa
MeIIaBa; pl.=an1, KM JIap UH YO p.-dXTUMOnusTH Beibyn Gapou HyKrau i-y™m, i-TapTubu
pakam J1ap MabJIyMOT, A-IIIyMOpan YMYMHUU MablIyMOTXO.

Jlap KajmamMu Ma3Kyp CaHYMIIM Ty3apOHMIAIIYAapO Jap MIAKIW TpauKi MEHIHUXO[
MeHamoeM. J[ap Hakmia 00 panru kabya catxu OajmaHIuu Nemryi urygan oo 6apou comu 1984
oBapaa mrynaacT. bo panru cypx 6oman rpaduku MabIyMOTXOW OMOPH HNEIIHUXOA TPAXIAacT
(aur.6a pacmu 2.6.2).

MyKoucan MabayMOTX0M OMOPH Ba MabNyMOTXOM newuryuwyaa 6o
ucrudopna as yoynm fiymben 6apom conm 1984

60

L

(== -1 [~ =1
(=] [T =1 [==J =T =1 [T~

Despa [lexa
Mapt

eKab _ Oxrab Cetm .
Ansap Hoabp Anpen Mai Wi  Wion Asryct

N p p bp

=== Mavaymorxon newryuwyaam conw 1984 231,66 343,17 297,85 323,71 348,55 373,62 399,94 428,70 461,60 501,56 555,00 642,10

mel== M 3bNYMOTXOH OMOPHH CONH 1984 267 | 266 280 298 | 306 360 412 | 528 578 @603 607 | 608
! \

Pacmu 2.6.2. - Mykoucan MabJyMOTX0M OMOPil Ba MAabJIYMOTX0H Nemryumyaa 6o
uctudoaa a3 ycyau I'ymben 6apou conu 1984 (xucobd 6a xoprapou myaniug oap acocu maviymomu
ouobonzoxu oapéu Ilany)
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A3 Hakmam MeIHUXOoArapauaa HyKTan OajaHaTapuHu catxu o0 6a 6,42 merp Oapobap acr.
Yagsamm KUMaTXOHW XOCHIIIIYJApO MEOPEM:
Yaasaaum 2.6.3. - YaaBanu KuMaTxou OMOPii Ba nemryumryaa aap conu 1984

Carxu 6anannrapu | Caxu 6ananarapunu 06 6 | Catxu 6ananaTpu
HU 00 map conu 19 | apowu conm 1984 memryu | Hu 00 map conu 1
Moxx0 83 mryia 984 Kumatu p

depan 252 231,6620181 267 0,076923077
Mapt 257 343,1701755 266 0,153846154
Jexabdp 258 297,8575695 280 0,230769231
SuBap 262 323,7113337 298 0,307692308
Hosi6p 282 348,5575462 306 0,384615385
OxkTs0p 335 373,621531 360 0,461538462
Armpen 400 399,9443834 412 0,538461538
Cents0p 512 428,7079279 528 0,615384615
Maii 514 461,6014944 578 0,692307692
Uron 570 501,5672107 603 0,769230769
Wron 625 555,0065601 607 0,846153846
ABrycr 671 642,1066397 608 0,923076923

Maunbaw: xucobxou myainugh oap acocu maviymomu ouobonzoxu oapéu Ilany ea ycyau I ymben.

A3 wangBanmm 2.6.3 auma MemaBaj, Ku caTxu Oamannrapuau o0 map conu 1984 6a 6,08
METp Mepacaj Ba caTxu OajaHATapuHU Temryuirygan oo O6apou comu 1984 6a 6,42 metp
Mepacana. Jlap Machanmaxow COXWIMYCTaXKaMKyHH Max3 caTXHM a3 Xama OaJlaHATapuHH 00
MyxuM acT. bapou mykonca Ba 0aXOQuXUM HA3[WKUU HATUYaxXO a3 KoppensTcus uctudoja
Oypma wemaBaja. MabllyMOTXOM MYIIOXUIAIIABHAAPO Jap YaJIBalld 3€pUH TEITHUXO]
MEHaMOEM:
Yaasaau 2.6.4. - MabnymoTrxou oMopit Ba nemryumnynau conu 1984. Yaasanu mykoucasit

= o & o o = = & - — 5
= & |5 |E |8 |E |B |8 |§ |2 |& |z

m
& |® |& |5 | |8 |< |8 = |F | <

Masiymorxou omopuu cou 1984 (Carxu 6amanarapunu o6 6apou xap K MOX)

267 | 266 | 280 | 298 | 306 | 360 | 412 | 528 | 578 | 603 | 607 | 608

Masbaymorxou nemryuiryna 6o ycynau ['ym6en conu 1984 (Carxu 6ananarapuau 06 6apou xap sk
MOX,

231,7 | 343,2 | 297,9 | 323,7 | 348,6 | 373,6 | 399,9 | 428,7 | 461,6 | 501,6 | 555,0 | 642,
1

Maunbaw: xucobxou myarnugh oap acocu maviymomu yaoganu 2.6.3 eéa ycyau peepeccus [21].

«bapon ébranm mapamerpxoum a Ba b map myommwnau (2.6.4) 60 yCynum HYKTaxou
WHTUXOOIIy/]a, 9 TaBpe KU Jap 00JI0 KAl HaMyJieM, KOOpJIWHATAXO0U Iy HyKTau Jap UOTHIIO
(moxu deBpain) Ba oxupu (MOXHU aBTycT) - yaasanu 2.6.2. opapuaamyaa (267;231,662) Ba (608;
642,11)-po rupudra meryzopem» [21]. Cucreman Myoauraxou 3€pHHPO XOCHI MEHAMOEM:

267a+b=231,662,
{ 608a+b=642,11.
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Cucremapo 00 yCylu Ty30pUIN Xal HaMmyJa, [MapaMeTpXou a Ba b -po meédem:
a=1,2037, b=-89,7396. ap acocu mnapamerpxou EQTIIyia MyOauiIal 3€pUHPO XOCHII
HAMYJIEM:

v=1,2037x-89,7396.
bapou TtacBupu rpadukuM WH MyonuIaM XaTTH POCT Oa cudaTd X KAMMATXOU

MELTyUIyga THTUX00 MerapaaHi:
700

"
600 Sl
Q Q/v
00 [s) -
| /(
400 )I
A)Y

30 >
1 ) "

- @ )\ {nnmasomxon nemrii myzs

200
Koopes=sTaxom MyOIHIEN PErpaccl

100
200 30 40 500 600 J00

Pacmu 2.6.3. - Mykoucau MabJIyMOTX0M OMOPil Ba MAbJIYMOTX0H Nemiryumyaa 6o
uctudona a3 ycyau I'ymbes 6apou conu 1984 (xucob sa koprxapou myaniug oap acocu
Mmavaymomu yaosanu 2.6.4.)

bapou canuumm caxexuu Mojaenu uctudomarapauma a3z Gopmynam HaBOaTh
uCTH(Oa MEHAMOEM:
5.2
_ i=1(yi = 90)
=i =)
KM JIap MH 40 J,-KUMATXoM memryuiyna 60 ucrtudona as MyOAWIaW PErpeccus

R*=1

y=1,2037x-89,739, y-kumatu MHUEHaM MabIyMOTXOM OMOpH, Xi; (¥, —y)z -XaTOTUU MOJEN,
(v, — )7)2 -TaFUPEOHH YMYMHUHU MabIyMOTXO, J,-MabJlyMOTXOH OMOPA.
HucGat R* 9yHUH MAPTXO MABYYT ACT:
o Arap R’=1 6owaz, OH rox HaTHYaH MOJEI 02 HATHYAXOH BOKEH SKXEI MEOOLIAH;
e Arap R2§0,5 Oora 1, OH roX HaTUYaW MOJeNl 0a HAaTHYaXxOu BOKE MyBODHUKAT
HAMEHAMOSH]I;
e Arap R2>O,5 Oolraj, OH roxX HaTUYau MOJielI 0a HATUYaXOH BOKEH Ha3IMK MEOOIIaH I,
Kumarxon xucoOmiaBangapo MO Jap 4YaJBajid HaBOaTii xamM4yosh Hamyla Nanjo

MCHAMOCM.:
Yaasaanm 2.6.5. - Yagsanu 6axoAnXuu Ha3AUKUU HATHYAU XOCHIIITYIa

Y; ¥; v, =) v, -’
252 189,1119712 3954,904165 25440,25
257 323,3343402 4400,244696 23870,25
258 268,7915564 116,4576897 23562,25
262 299.9117324 1437,299452 22350,25
282 329,8191184 2286,668081 16770,25
335 359,9886369 624,4319735 5852,25
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Hoomau yaoeanu 2.6.5.

400 391,6734542 69,33136425 132,25

512 426,2961328 7345,152854 10100,25

514 465,8901188 2314,560674 10506,25

570 513,9968515 3136,352644 25122,25

625 5783217964 2178,854694 4558225

671 683,1641622 147,9668425 67340,25
y=411,5 YL 09)'=28012,22513 YL 09 =276629

Maunbaw: xucobxou myaniniug

XamuH TaBp

2

28012,22513
T 276629

=1-0,101263=0,8987.

A3 uH 490 MeGaposia, kn R*=0,8987 act. MiH MabHOHM OHpPO IOPaj, KH MabIyMOTXOHM TapHKH
yeynu ['ym6en nemryit kapaamrya 6a MabiyMoTxon oMopun coiu 1984 Haznuk mebomrans.
AKHYH HMH JIOMpad MYyIIOXHIaXx0pO BacebTap MEHAMOEM, s’bHE MeMTyuHaMOupo Oapou
10 con anHyoM MeaMXeM Ba HaTUYaxou Oa 1acToMaiapo MyKouca MeHamoeM. A3 yajasanu 2.6.6
IM/1a MEIIaBaJl, Ku catxy Oananarapunau 06 a3 conu 1970 to comum 1989 6a 7,23 metp 6apobap
act. Maswiymorxon omopuu coixou 1970-1980 -po 6a mHOOaT rupudra 60 uctudoma as
ycynu ['ymben catxu obm mapé€po memryin HamyAa Ha3AMKHH HAaTHYapo 00 MabIyMOTXOH
OMOp#1 MyKOHca MeHaMoeM (HuT. 6a qaaBanu 2.6.6):
Yaasaau 2.6.6. - Yagsanu MabiymoTxou omopuu coxou 1970-1989 Ba MabiiyMOTXOU MEMITYULITY 1an

conxou 1980-1989

Carxu Masbiaymorxou
OanmaHITapuHU MasbaymoTxou NEITyUIIy1a a3 COJU

Con 00 (60 cm) Con BOKE# 1980-1989

1976 526 1985 536 534,406449
1979 531 1986 554 555,0616184
1970 536 1987 600 571,5049655
1974 604 1980 601 586,6571835
1971 624 1984 608 601,7447833
1978 635 1981 616 617,6656261
1972 645 1982 628 635,4318038
1977 650 1988 633 656,6317278
1973 708 1983 671 684,5904921
1975 764 1989 723 729,6653314

Maunbaw: xucobxou myainugh oap acocu mavaymomu omopuu ouoboneoxu Xupmanyou oapéu Ilany 60

yeyau I'ymben

MyBo¢ukn nemryi carxu Oanaguu 06 6a 7,29 metp mepacan (Hur.0a yaasanu 2.6.6).
Jlap mo€H TacBupy rpadUKUU HATHYaW XOCUJIKapAaIryaapo Meopem (Hur. 6a pacmu 2.6.4)
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MyKoucam MmabJlyMOTXOM OMOPUU CaTXm
6anaHgTapuvHu 06m gapéu MNaHy-u gexam XMpmaH4yo
60 mabaymoTxom newrymwyaa 6apom conxom 1980-

1989

ann

o O

P—

600 I
o O

con

3 5 6 7 8 9 10
4 600 601 608 616 628 633 671 723

,0 571,5 586,6 601,7 617,6 635,4 656,6 684,5 729,6

= MabaymoTxou omMopH 536

RGNS

5
=== NabnymoTxou newrymwyaa 5344 55

Pacmu 2.6.4. -Mykoncan caTxu MakcuMaynu oou napéu Ilany gap acocn MabJIyMOTX0H
omopit Ba Takcumotu L'ymben (yucoo6 éa kopkapou myannugh oap acocu yaosau 2.6.6.)

A3 Taypubaxou Ty3apOHMIANIyAa MyalsH ramt, ku ycynu ['ymOen mHatngam XyOpo
MeauXaa Ba 0OapoW MyailssH HaMyJaHH caTXd MakcuMmanmu obm gapé€ wucrtudoma Oypaa
MEIIaBa.

Kanamu naBOatii Mo Mexoxem Mabiaymorxou 20-coiau caTxu OanaHauu oOpo, KU aap
gaaBaiu 2.6.1 oBapaa mrygaanna, uctudoga Hamyaa, caTXd MakCHMallud 00po Oapou coinxou
T'YHOT'YH IIEIITyH MEHaAaMOEM:

Yaasaau 2.6.7 .- Hatuuan nemryunryaun catxu o6 6apou conxou 2026-2050

Con 2026 | 2027 | 2029 | 2034 | 2040 | 2050

Catxu o0u nemryukapaamnryaa 6o cm 819 | 821 | 825 |834 |843 | 856

Manbaw: neweyi a xucooxou myannugh 60 ucmugooa az ycyau I ymben

Hap 600u cerom (3ep6oOxom 3.1-3.3)-m mucceprarcus cyxaH nap Oopad COXTOp,
MMKOHOT Ba TaTOWKM My4raman OapHOMauW Jap JAOWpau TUCCEPTATCHS OMOJarapauaa CyxaH
MepaBaj. bapHOoMan coxrtamryia MMKOHHSITH TICIITYid HaMyJaHU CaTXH JKCTpeManuu o0 Ba
Macpadu OHPO JIONITA, AP ACOCH HATHYAW IMEITyHKapaanrya Macpadu MacojaeXxu COXTMOHMI
Ba ap3WINK JIOWXABUU Cajyi BoOacTa a3 yCylid COXHIMYCTaXKaMKyHH TENIHUXOJ Merapnaa.
Hatugaxom wH 000 map KOpPXOM 3€pUH «aJITOPUTMH aBTOMATUKYHOHUH KOPXOH
MYyCTaXKaMKyHUH COXHJ nap capbanmu napéu Kuswmicy nap nHoxusu Boceb» [1-M], «raxymmm
amanmuu capOaHau coxuiamyxodusaridi map coxwim danmu gapéu KodapHUXOH, HOXUAH
Kabomuén» [2-M, 8-M], «memryum HamygaHu Macpadu MacojeX JAap HMHIIOOTXOH
coxuiMmycrtaxkaMkyHin» [10-M] Ba «macram OapHOMax0 OWIU aBTOMATHU3ATCHSIKYHOHUU
XUCOOW THUIPABIMKUU WHIIOOTXOW THUAPOTEXHUKA Ba MyaWsH KapJaHU MHKIOpU Macpadwu
Macozex» [11-M] oBapaa urygaan.

bapnomau coxranrya a3 1y KMCM H00at acrt:

1. Tlewryin HaMyAaHu caTxu 00;

2. Xucobu macpadu Macoiaexu COXHIMYCTaXKaMKyHI.

bapunoman coxramyma qap myxutu Windows Forms C# coxra mrygaacr.

PaB3anan acocun OapHOMa a3 MaH4y MEHIO UOOpAT acT: MEHIOM acoCH, MabIyMOTXOHU
HaB, macpadu obu mapé€, nmuHamMukam OajaHaUU O0M MapéXo Ba MEMTyid HaMyJaHW CaTXH
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Oamanguu obu nap€. Jlap paB3anam acocit Oomax, (GapMOHXOM acOCh OWAH YCYJIXOH
COXWJIMYCTaxKaMKYyHi1 oBap/a nryaaact (aur. 6a pacmu 3.1.1):

Aactan Bapromaxo Bapou Newryin catxy Makcumanvm obu 4apé sa XMCoBM MECONEXMU COXUNMYCTEXKaMKYHA n:

: Acocn MabnymoTxon Has Macpadmn obun gapéxo Annamukan 6anangnm obu gapéxo MewrynHamyaann catxn 6ananaun obun gapé

2

-

IV.Xap9HOMAH TOHXABHH cagl [o
(mamda)

PYHOMAaH JOHXABHH “ VIII. Moae. 1 HTepaTCHOHHH
KyOypHu poxry3ap (Tpyda mycTamaBHH 3XTHMO.IH

A — —
< -

Pacmu 3.1.1. - PaB3anaun acocuu 6apHoMa (6apHoMau KOMRiomepuy maxusiHamyoau
myannug [11-M])

Kucmu sikymm OapHOMa, KM TEMITyid HaMyJaHH caTxd o0 meboman map acocH
dbopmymnaxou 600u 2 Ba CAHUMIIIXOU T'y3apOHUIAINIYAAN aCOCHOK COXTa IryAaact. biok-cxeman

KHUCMU SIKyMH OapHOMa YyHUH acT:

YaMBOBapHH MabIyMOTXO JOHP 0a MyIIOXHIAXOH CaTXH
MaKCHMaTIHH O0H Japé X,X5, ..., X, OapoH n -cox
'l

X HCOOKYHHH IapaMeTpXOH OMOPHH X, S.

| 2
XHCOOKYHHH mapaMeTpXoH U, 5.
.2

ITemryrHaMOHH caTXH MaKCHMATIHH oOH Japé dapon T-com.Xmucobu

)
¥
/ Yomu mataga Qr /

Pacmu 3.1.2. - Biok-cxemMaun anropuTMHu NemIrynu caTxy IKCTpeMaanu oom xapé 6o
uctudoaa a3 moaeau I'ymoben (koprkapou myannugh)
ap wH KucMatu GapHOMa METaBOHEM caTxu 00u map€po Oapou BaKTH MyailsiH eIy
Hamya. MacanaH, gap acocu MabiIyMOTXOM OMOpUH napéu [laHy nmemryuxou 3€epuHpO aHYOM
MEINXEM:
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- Jap acocu MabIyMOTXOM oMopuu yaasanu 2.6.1 a3 comu 1970 1o comu 1990
uctudoga HaMyJa, caTXW MakcuManuu obpo Gapou comu 2026 Gapom mapéu I[lany memryi
MeHamoeM (Hur. 6a pacmu 3.1.3):

85 Mewrjm macpady 0byu Aapé aap acocy TakuemoTv Mymben = ] X
T (con)= 36 Kumatu muéHa 618905 p= 590,385 p= 49411 f(x)= 0,57
m caTxu obu napé 6apom 36 conu osHaa 819,706) 5979,205
Macpacu makcumanum o6
Carxn Mewryi ¢ XMCOﬁKyHﬁ T03aKyHl_1
Conxo MaKcumar Come Gocm
6 2014 790 ["pachikm MyKOMCEBMM KMMETXOW OMOPIi B2 KUMATXOW Newryvkapaawyaav Mymben
- 2015 793 1000— — Mywoxuaaxo

Ll 624 2016 796 =1 Newrywm (Tymben)
1972 & 2017 79
1973 708 2018 P 800
1974 604 2019 o
1975 e 2020 806 = 6004
1976 526 5

2021 809 ey

77 =]

197 = 22 811 3
1978 635 0 813 S 400
1979 531 20 o5
1560 & 2025 817
1981 616 200+

2026 819
1982 628

.
1007 c7
0

Pacmu 3.1.3. - Hatuyau nemryuu catxu oou gapé dapou coau 2026 (ramuyau xucobd 60
ucmughooa az bapromau maxusnamyoau myaiiug [11-M])

MyBoduku TakcumoTtu ['ym6en carxu makcumanuu aapéu [lanyg map conu 2026 6a 8,19
MeTp Ba Macpadpu makcumanuu o6 6a 5979,205 m3/c mepacan.

- bapou 4 conm osiHAA, Macaitad To co 2030 MO MEXOXeM caTXy MakCUMaiuu o0po
Gapon napéu Iland nemryi namoem (Hur. 6a pacmu 3.1.4):

v v - —

I o) Mewrjum Macpady 06y Aapé Aap acocv TakueMoTy MymBen = [m} X
T (con)= 40 Kumatu MuéHa 6 18905 p= 590,385 p= 49411 f(x)= 0,57
|
um caTxu 0bm napé Gapowm 40 conu ofHAa 827,218 6179723
i Macpacu makcumanuu o6 :
Camxm Mewryii ci XMCOGKYHV_I } T03aKyHﬁ
COHXO Makcumar Ccnm Gocm
o6 2018 801 T'pachuky MyKOMC3BMM KMMBTXOW OMOPT Ba KMMATXOM newryvkapaawynav [ymben
[ 1570 53
- . 2019 804 1000 — Mywoxuaaxo ‘
I 1971 62: 2020 206 = Newryum (Mymben)
1972 & 2021 809
15:3 708 2022 o1 800
1914 ﬁm 2023 813
1978 e 2024 815 .
| 1976 526 Z
2025 817 =
77 o
| 1977 650 2026 819 é
i 1978 635 2027 21 3 400
197 1
5 5 2028 o3
1980 601 09 o -
1981 1 .
% 518 2030 827
1982 628
.
1007 c7
0

Pacmu 3.1.4. - Hatuyau nemryuu catxu oou napé nmac a3 50 cou (1990-2040) (vamuyau xucob 60
ucmughooa az bapromau maxusnamyoau myaiiug [11-M])

Carxu makcumanuu napéu Ilany nac a3 4 con (2026-2030) To 6a 8,27 MeTp Ba caTxu
MakcuMmanuu macpadu 06 6omran 6a 6179, 723 m3/c mepacan.

Kucmu myromu GapHOMa wH Xucobum macpadu Macoiaexu COXHIMYCTaXKaMKyHH HOM
nopaz. Jlap uH KuCMaT Jap acocW HaTWYaW IMEMTyuKapIanlya Ba HHTHXO00H sSKe a3 yCyJIXOH
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MYCTaXKaMKyHUH cajJl Macpady MacoJieXd MYCTaXKaMKyHUH CaJl Ba ap3Willd YMYMHH
XapoyoTH OH XHco0 Kapaa memanaj. MH Kucmatu GapHOMa aap acocu OJIOK-CXeMau 3€puH
COXTa IIyJaacT:

H6THIO

Jlomamynaxo /

Q.A.i.C /

o

Vil

¥, -0843x x(1000x D)™ H_, -CxH_,

&
"
b
X
~| S
Q
[}
»|1
<o}
E
|
‘Y:
]
£ |“

Pacmu 3.1.5. - Biok-cxemau xucoou macpagu Macosiexu COXWIMYCTAXKAMKYH#l (kopkapou
myannug oap acocu hopmynaxou xucoobu euopasiuxii [4-M])

brmok-cxeman map pacmum 3.1.5 TemHMXOA Tapauaa dap acocH dbopMynaxon acocuu
XUCOOXOW TUIPABIMKUU MAaqypou Jap€xXo, Ku nap yaasanu 3.1.1. oBapaa mrymaan, MENTHUXO/]

rapaum.
Yaasaanu 3.1.1. - Dopmynaxou XucoOu THIPABIUKI

Homryu HumoHimxangaxou Maypo Dopmynaxou Xucob
0,10
CypbaTu MaupOTalIKUIKYHAH A, M/COH. Vy, = 0,817 x YOE X (1000 X )0307
[TaxHOrMM yCTYBOpU Maypou gapé -
By =Ax
(I'ocTyHckoro), M ;02
_9
Tawscupu 06 map 1M /m q= B
Yy
0,833
bananauu Muénaum yapaéau 06, M H, .= a4
i, qu
I q
CypbaTtu MakcuMasuu 00, M/COH. max =
q WM IIyCTAlIaBUU dYXTUMOJIA, M —
YKYpP y X 2 H w.o. C X H Mué

Maunbawv: gopmynaxou xucobu asz manoavu [1-M]

Kaiin mamynman OoMaBpua acT, KM aJrOPUTMHA HaBH XHUCOOKYHHH Macpadu Macoiex
06apou KOpXOW COXHIMYyCTaxKaMKyH# ucTH(ona memanan. ba cudaru mucon, mapéu Ilany,
Kusuncyn Hoxusin Bocewpn Bunostn XatiioH rupudra mypaact. To memHUXOoAW UH JacTau
HaBHM 0apHOMax0 acoCaH a3 KalKyJsITop uctudona MeHamyaan. MH ryHa xucookyHit a3 10 o
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15 py3 BakTtpo Mmerupudt. ba Bocutanm 6apHoMan myamud Oomran, ©H amal gap MyIjaata S-
10 makuka w4pou Xyapo me€bazn. bosa kaiin Hamya, KM WH TyHa OapHOMaxou HaB Oapowu
Nemrydn HamyZaHu macpad Oapom JTOMXaKalmloOH Ba MYXAHIMCOH OHWCEp 3apyp MeOoImaHi.
bapHoman Ma3kyp amrakaii gap oy KOpXOHa MaBpuAHM UCTH(OAA Kapop J0Ja LIyJaacT: sSKe
KOpXOHaW BOXMIU JaBinatuu WHCTUTYTH nouxakamuu ‘“TOYUKTUIIPOBOAX03” Ba AUrape
3axMpaxou 00N MUHTaKau XaB3aBuu napéu [lanu.

Kucmatn nyromu OapHOMa XHCOOM THIPABIMKA Ba MyailsH KapaaHu wMacpadu
MacoJIeX{ COXMIMYCTaXKaMKyHHPO aHYOM MEANXaJ Ba OH a3 (PyHKCHUSIXOH 3eprH NOOpAT acT:
Cann (tam0a) -TaxTabeToH,

Cann - cuMTypcCaHr;

Kanau;

Ky6yp;

Xap4yHOMau JOUXABHUH Cal;

Xap4yHOMau JTOUXaBUU KaHAT;

Xap4HOMau JTIOUXABUHU TaXITUHTOX;

XapyHoMau JJOUXABUH KyOypHu poXrysap;
Mojenu UTTepaTCUOHHH ITyCTAABUNA YXTHUMOJIH.

Taptubu uctudogadbapuu 6apHoma qap Xxaman KUCMaTX0 MOHAH MeOOIIaI.

Kucmatn nyromu OapHOMa XHCOOM THIPABIMKA Ba MyaisH KapaaHu wMacpadu
MacCCOJIEXX0U MHIIOOTH KOPXOU COXMIMYCTaXKaMKyHHPO aHYOM MEIUXa/l.

Kucmaru caan - taxraberonpo nuna mebapoem. Jlap pacmu 3.1.6 paB3aHam WH KUCMU
O6apHoMa memkam nrygaact. MH kucmaTtu OapHoma 6apou XHCOOHM THAPABIMKA Ba Macpadu
Macosiexu jap caan Oyaa (mamba) memOwri trynaact. Jlap wH ycyn caam 60 TaxTabeToH
MyCTaxKaM Kap/Ja MemaBasi:

Xucobu rugpasauku sa macpady maconex Aap caaa 6o ycyam TaxtabetoH :

VVVVVVVVY

: NoxunkyHum napameTpxo DoxtnkyHum napameTpxo [NoxunkyHuM napaMeTpxo
! Capgno6nnapé (mky6fc)Q= 1000 Dapoawncann(m)L= 1000 MaxHorvm Tarv papTyk (M)a= 1

bauetannapnely 0.009 Huwe6nm puwopaop mi= 15 Huwe6un hapTyk m3= 1

MapametpnmMaypo A= 11 Huwe6m xywkum2= 20 KoadpprcreTH wycTawaemm sXTMMONi c= 1

Bonowcana(m)}= 6
Hatuya

Cypwati 06v napé (M/c) V1= 314
Hartmua

MaxHorum ycTysopun Maypo (M) By=
DAL o () By 89237 | MacoxaTu Gyppumu KyBaaxasrau cagx (M.kB ) S= 31,89

Tabcypm 06 aap 1M/m(MKy6/c) = 11,206
Bananaum 06 (M) H= 1.886 Xaumu ymyman xokmut6a (M.k6) V= 31890,248
Cypratv Makcumani (M/c) V2= 5942

Haruua

Uykypru mycTamapmg sxTEMod (M) Hl= 2,886 Muxzopu nIHTax0H oxany deroni 2x1x0,2 m N= 5932,076

Kangann xox (M.x6) V3= 15378,597 Capdu Geton (m.xy6) M= 2610,113

HAaposna oun Tapacpu prokH caza () L1= 12,045 Capdn apmatypan KyTpam d=6mm (Tor) M1= 4741

Xoxu nymorngamyna (M.k6) 0= 14087 98 s
48,196 o

SR e s e 1290.617 Capdu apmatypau Kytpam d=10mm (Tor) M2=

T'naxok 6apom caxa (m.xy6) 02, 10%= 3189.025 Capdn camu KyTpam d=1,2mm (xr) M3= 83,049

Bop xapaaH Ba KamMOHHAAHHA X0K 6apoH caga (M.Ky0) 27410,606 Capdm apmatypan kyTpam d=14m (Tom) d= 7,771813944

Pacmu 3.1.6. - Pap3ana 6apou xuco0u ruapaB/MKil Ba MyalisiH KapiaHu Macpagu MacoJjiex
(bapromau xomnromepuu maxusnamyoau myaiiug [11-M])

Wu xucmatu 6apHOMa QYHKCUSXOU 36PUHPO UYPO MEHAMOSII:
a. Macpadu obu gapé Ba cypbaTu OHPO MyaisiH MeCo3a;
b. Hume6#1 Ba maxHouu gap&po MyaiisiH Meco3as;
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[TapameTpu Maqpo Ba OGamaHIUN 00PO MyailsiH MECO3aI;
Macoxatu OyppHuIliu KyHIaJIAHTHH CAAPO MYyaisiTH MEHAMOSI]T;
XauyMu yMyMHUH XOKITHOAPO XHUCOO MEKYHA,

YyKypuu mrycTaiaBiy SXTUMOIUPO XMUCOO MEKyHaT,

g. bop kapaan Ba KamoHUAaHU XOKPO Oapou cann XucoOd MEKyHa.
Nuuynun wH Oaxmu OapHOMa mapaMeTpxou OETOH Ba apMarypapo MyailssH MEHaMos, a3
qymiia

a. MuKopy TUIMTaXou OXaHy OeTOHII;

b. Capdu Getom;

c. Capdu apmarypan Kytparm d=6mMM-po (TOH) XUCOO MEKYHA]T;
d. Capdu apmarypau kytpam d=10MM-po (TOH) XHUCOO MEKYHA]T;
e. Capdu apmarypau Kytpam d=14mMm-po (ToH) Xuco0 MeKyHa;
f. Capdu cumu Kytpam d=1,2 MMm-po (Kr) xucob MeKyHa.

Kucmaru cann - cumrtypcanrpo auna mebapoem. [lap pacmu 3.1.7 paB3aHau WH KUCMU
O6apHoMa memkam nrygaact. MH kucmatu OapHoma 6apou XHCOOHM TMAPABIMKA Ba Macpadu
Macoyiexu gap camn Oyna (mamba) memOwni mrygaact. Jlap wH ycyn caam 00 cUMTypcaHT
MyCTaxKaM KapJa MemaBas :

85l Xucobu ruapasnviky sa Macpagi Maconex Aap caia 60 ycynn CMTYpCaHr = ] X

o oo

NloxunkyHun napaMeTpxo DoxtnkyHum napameTpxo LloxunkyHum napameTpxo
Capdu 061 napé (mky6/c) Q= 1000 Napoawm cana(m)L= 1000 MaXHOrMM Tark papTyK (M) a=
Huwe6um napé = 0,009 Huwe6 pywopaop m1= 15 Huweun paprykm3= 1
MapaMetpumaypo A= 11 HuweGm xywkn m2= 20 Ko3adpeprcneTHI wycTawasmm 3xTMMONA ¢= 1

Bononcann (M= 6
Hatwya

CypwaTin 06v napé (m/c) V1=
n By= Hatnya
axHorn yTyE0pHA Maspo (i) By — Macoxat 6yppuwn KyHaanaHrim cana (M.ke ) S=
Tabeupu 06 aap 1M/m (Mky6/c) g= |
BanaHawm 06 (M) H= XayMn yMyMian XoKkwne6a (M.K6) V=

Cypvati Makcumanii (v/c) V2=

Hatnya

HyKypw wycTawasim axTumoni (v) Hi= MuKkaopu cMTypcaHry anpoaaaw 2x1x0.5 M N=

KannaHm xok (Mx6) V3=
Capdpu cumm KyTpaw 4mMm (ToH) M=
[lapo3um HUwe6un Tapadm puwopHoOKM cann (M) L1=

XoKu nywoHNaayAa (MK6) O= Capcpyu cummm KyTpaw 3 MM (ToH) M1=

Xokum66a a3 hapTyk (MKy6) 01= Capdpm apmaTypam KyTpauw d=22mm (ToH) M2 aHkep=

Mnxok 6apon cana (M.ky6) 02, 10%=
Capdm 6eToHM Tamraaw B15 (m.ky6) M3= S
Bop kapaaH Ba KalWoHWAaHM XOK 6apov cana (Mky6) 03= H
Capdm apmaTypam KyTpaw d=10 MM (kr) d=

Pacvmu 3.1.7. — PaB3ana 6apoun xuco0u riIpaB/IMKil Ba MyalisiH KapJaHu Macpadgu MacoJjiex
(bapromau xomnromepuu maxusnamyoau myaiiug [11-M])

Wu xucmatu 6apHOMa QYHKCUSXOU 36PUHPO UYPO MEHAMOSII:
a. Cypparu ob6u mapé (m/c);
b. [Taxaoun yctyBOpur Maypo (M);
c. Tabcupu 00 gap 1 m® (M.KT/C);
d. bamanmuu 06 (m);
e. Cyppatu makcumanii (mM/c);
f. Macoxaru Oyppullld KyH/IallaHTuu cajj (M.KB);
g. XaymMu yMyMuu Xokmmoa (M.k0);
h. Uykypun nrycTanmaBuu 3XTUMONi (M);
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i. Kannanit xok (M.k0);

j. Hapo3un HumeOun tTapadu GUHATIOPHUAN caaf (M);

k. Huchu nymramyna (m);

1. Xokmmba a3 paptyk (M.k0);

m. ['mixok 6apou cann (M.k0);

n. bop kapaanu Ba kaHOWIKUIaHU XOK Oapou cajy (M.K0);

0. Mukzopu cumTypcanrii ango3zaii 2x1x0,5 m;

p. Capdu cumuu Kytpam 4 MM (TOH);

q. Capdu cumun KyTpant 3 MM (TOH);

r. Capdu apmarypan Kytpam d=22 MM (TOH);

s. Captu 6eTonu tamraam B15 (M.k0);

t. Capdu apmatypau kytpam d=10 mm (Kr);

Kucmaru xapuHomau jJjouxaBuu KaHaIpo auna medapoeM. MH kucmaTtu 6apHOoMa Gapou

XUCOOM TUApPABIWKA Ba macpadu Mmacoiiex nap KaHal MEmOWH# IIygaact (HUT. 6a pacMmu
3.1.8):

1 Form3 H
NoxnnkyHun napaMmeTpxo Hamiya
b-paxHorum tarm kaHan (MmeTp)- 1
J —_— W-macoxaTu 6yppum Tapwyna (M2)- 2
mM-HUWeG6unn KaHan- 1 C—
P-nepvMmeTpwn Tapwynan kaHan (M)- 3.82842712474
h-6ananaum 06 (MeTp)- 1
R(0.5) paonycu rapaenmki (M)- 0.52240774992
N-KO3pPpNTCUMEHTU HOXaMBOP- 0.017 _
R(1/y) paanycu ropasnuki (M)- 0.85016339677
e = .001
FHUWe6un KaHan 0.00 C-ko3agppuTcreHTHn Lesn- 69.1908515880
Napozun kaHan L (meTp)- 100 V-cypratm 06 (M/c)- 1.58144277477
Ak meTpu Mmypa66ab apmatyp kr M- 0.6617 Q-capdgpm 06u kaHan (M3/c)- 3.16288554954
Ak meTpun Mmypa66ab cuM Kr. N- 0.0089
Fadcgpcum 6eToHn TamFan B7.5cm t- 7 HaTtuua
KanaaHu xok A (M3)- 299
Fadcdpcum 6eToHn Tamran B15 cm t1- 15

XamBop HaMyOaHw Tar Ba HMwesunxom kaHan B (M2)- 52769552

BaiHn 4oKXOoM waknarapKyHaHna. meTp |-
10

Capdpun 6eToHn Tamram B7.5 (M3). d- 36.938686

Capdcpm 6eToH nap tarmn kadHan B15 (m3). E1- 157
Capdpum 6eTOH Aap HMwWe6uxomn kaHan B15 (m3). E- 64.154328
Capdpun apmaTtypa (TOH). g- 34917612

Capdpm cum (kr). G- 23.482450

Capdpun uy6 6apomn HOKXOoM waknTarmpamxaHna (M/M)- 52 769552

Pacvu 3.1.8. - XucoOu rugpaB/iaukii Ba MyaiisiH KapAaHu Macpadu MacoJiex Jap KaHaj
(bapromau xomnromepuu maxuanamyoau myaiiug [11-M])
Jlap ¥H KMCMAaT YyHHUH HaTHYax0 THpUQTa MEIIaBaHI:
a. MUKIOpH KaHJIaHU XOK XHCO0 Kap/ia MeraBasi;
b.XaMBOp HaMylaHU Tar Ba HAIICOUXOU KaHAT,
c. Capdu Geronn tTamrau B7,5 (M) Xxucob kapa meraBam;
d.Capdu Geton map taru kanan B15 (M*) xucob kapia menraBan;
e. Capdu Geton map mumeoxou kanan B15 (M) xucob kapna mermasan,
f. Capdu apmatypa (TOH.) Xrc00 Kapja MelIaBa;
g.Capdu cum (kr.) Xuco0 Kapja MelaBa;
h.Capdu a6 Gapon 4OKX0U ImaKITUpHIANTy1a (M/M) XUC00 Kap/a MeIIaBaJl.

23



Pap3anau HaBOaTit Gomrax Gapon XHMCOOW KOPXOW 3aMHUHI Ba Bacl HaMyAaHH KyOyp
nemouHid mynaact (Hur. 6a pacmu 3.1.9.):

Form4 nl
NoxmnKkyHum napamMeTpxo
L - napo3wvm Ky6ypm Bacnmyna (mM)= 100
d-xyTpm KySypm (rMmM) = 400 |
m- XOM XaH. 1
h-6ananovm xannak (M)= 1

Zz-GanaHOomMm NywoHMOAaHM NUJIXOK a3 60510M Ky6yp (M)= 02

d12- yann meTp YyamMbs HaMoemM a3 Tapadm Kysyp (M) = 04
Harunya
V-kaHoaHy XOKM xaHnak (M.Ky6) 180
S-xamMBOp HaMynaHv Tarm xaHnak, (M.Ky6) 80

©

V1-Kym Gapom tarm Ky6yp t=10cm (M.kKy6)
V2-nymoHMaaHM XOKmumMG66am cmdpaTHOK a3 XOKkm HapmM (M. Ky6) 83 44

V3-nymoHmnaHm XokK (M.Ky6) 75

Pacmu 3.1.9. - PaB3anan XucoOM KOPXOHM 3aMHHil Ba BacJ HaMyJdaHu KyOyp (6apromau
Komniomepuu maxusHamyoau myannugh [11-M])

Kucmatn nurapm OapHoma  Oapoum XuCOOM XapyHOMaW JIOMXaKamii  Jap cain
nemobunin mynaact (aur 6a pacmu 3.1.10). Jlap wH KucMaT YyHWH HATHUYaxo TUpHPTA
MeTaBa;

a. Mabnaru ymymit (COMOH#T) XMCOO Kap/aa MeIaBa;

b. Mycraxkamaamonu HuneOuu caan 6apou 100 metp Xxucob kapa MernaBasm;

c. MycraxkaMHaMOWH HAMIEONN OOKUMOHIAN CaJ]l MyalsiH Kap/ia MeIlaBa/l.
| Forms n

NoxunKyHUM NapamMeTpXo

Ap3vwmn govMmn a= 0 HaTtuya

Apanwm nouMumn b= 1709.22 Tapknéun nounxau kopn % Ki= 0.98
Napoaum cana (M) L = 1000 Kopxoun zamuHmm cana M- 2696.8073
KoacpputcneHtn K2= 1.15 MycTaxkaMHaMonn HuWe6un cann 60 aaposun 100m N= 4895.5131!
Xnco6x0m naopakyHum o6 K3= 7z MycTaxkaMHaMoum HUWe6un 6o0KMMoHAan cann g= 6294.2311¢

Xuco6xom newrynwasaHna K4= 4
Ma6narFn yMmymia (COMOHA) h= 13886.5511
Kucmm rmapotexHukn Ks5= 39.9

“Hopa6uHnxon MagaHuo TexHukn Ké= 17

YHopabuHnxoun xmudcp3mn Taérnat K7= 1
TexHukan nctudcgpona Gapomn K8= 3

TawKnunm MIMUN NCTEXCONOT Ba MaopakyHum mexHat K9= 0.1
Yaneanu xa4yMmn KOpXouW COXTyMoHuio Bacnrapi K10= 1
Yaneanu coxTyMOHPO a3 pyu novxa TapTmne nonaH K11= 3

XapyHoma K12= 12

WinHocHoMawn nomxapo TapTmé noanaH K13= 0

Mebépu HazopaTm K14= 1

Pacmu 3.1.10. - Xucoou Kopxou Jiouxakami 6apou caaa (6apHomau KomMniomepuu maxusiHamyoau
myannug [11-M])
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OyHkcusu nurapu OapHOMa 0apow XUCOOM Xap4HOMaW JIOMXAKAIIA Jap TaXIIUHTOX
(oTcTOWHMK) MemOnH# mryaaact (Hur. 6a pacmu 3.1.11):

el Form7

LNoxunkyHUM napamMmeTpxo

Tawkunm UMMM NCTEXCONOT Ba MAOpakyHun mexHaTt K11= ).2
Yansanu xaymMm KOpxoum coxTyMoHuio sacnrapm K12= 0.7
Yanesanu coxTyMOHPO a2 pyw nomxa TapTmé aoaaH K13=8.1
XapyHoma K14=

Mebveépu HazsopaTn K15= 15

14.4

Ap3anwmn aonMnm a= 1393
Ap3unwmn nonMnm b= HaTtuya
KoadpputcmeHTn K2= 1.09 Ma6énaru yMmymia (comonin) m= 4939.662
Capdpm 06 (M.ky6) K3= 5
Wymopawn TaxwmnHrox K4= 2
KoappuTcneHTn 3aMmHyyH6mn K5= 13
XMco6Xx0M rmapaBAnKnmn naopakyHum o6 Ké= 1.1
KMCMW rMAOpOTexXHuKn K7= 61.7
KucMm snektpukin K8= 9.0
Napeoza Ba MexaHM3Mxou 6opGapaopum oH K9= 1.0
TexHukan nctugponacapm K10= 23

Pacvmu 3.1.11. - PaB3ana 0apou XucoOM Xap4HOMaH JIOMXaKAIIA Jap TaXWUHIOX (bapHomau
Komniomepuu maxusHamyoau myannugh [11-M])

Pap3anan HaBOaTii Oapou XMCOOM Xap4HOMaW JIOMXAKalmiid nap KyOypw poxrysap

nenoMH# 1y naact (Hur. 6a pacmu 3.1.12):

Form8

LNoxunkyHWM NnapaMeTpXxo

Ap3unwmn aovMnm a= 127917 Hatwya
— Ma6narFm yMmymMia (COMOHR) m=
Ap3nwmn gonMum b= 25437
KoadpputcneHtn K2= 1.13 18737.2419
Capdpum 06 (M.ky6) K3= 5
Wymopaun Ky6ypw ry3apuil a3 noeHm nHwoot K4= g5
KoadppuntcneHTn 3aMmmHyyHEmn Kb= 13
XMco6X0M rmapasinkmmn naopakyHumn o6 Ké= 1.1
KWUCMW rmapoTexHukn K7= 75.2
Kucmm anektpukin K8= 0
NapBo3a Ba MexaHM3MXomn 6op6apaopum oH KS= g
TexHukan nctucgponactapm K10= 23

Tawknnm MMM NCTEXCOoNoT Ba naopakyHun mexHat K11= 0 2
Yansanu xaymMm KOpxowm coxXTyMoHuio Bacnrapm K12= 7
Yaneanu cOXTyMOHpPO a3 pyu nonxa TapTm6 nonaH K13= 54

XapyHoma K14= 13.7

Mevepun HazopaTmn K15= 14

Pacmu 3.1.12. - PaB3ana (6apou Xxuco0u XapuyHOMAH JIOMXAKAII|A JAap KyOypH poxrysap
(bapromau xomnromepuu maxusnamyoau myaiiug [11-M])
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JHap GapHoma 0OeBOCHTa MMKOHHUSTH BOPHA HAMYAAHH MabIyMOTXOHW OMOPH MaBUy[
acr.
Jlap acocn KMMaTxoum OMOpH Ba MEWTYyH KapJAallyJla napaMeTpXOoHu JIOMXaBUU Caaj Aap
napéu Ilany (nexan XupMaH40) UyHUH HAMYJIPO METUPAL;
8,0m.
m=2,00 m=1.5

7,1m.

Y
N

7,06m

m=1,0

|1M 4

Pacmu 3.1.2. - [TapameTpxou JouxaBuM caaa (xucobd éa kopkapou myaiiug 6o ucmugooa a3
b6aprnomau maxuawyoa [11-M])

Xucobxou TUApPABIUKUM Maypou aapé€ 60 Epum OapHOMam coxtamyna «Jlacram
OapHOMax0 OWMJIM aBTOMATH3ATCUSKYHOHHHM XUCOOU THAPABIUKAUA WHIIOOTXOU THIPOTEXHUKMA
Ba MyailsiH KapJaHu MHKaopu Macpadu maconex» [11-M] xmcob kapna memaana. bapown
YCTYBOp HaMyJaHH cajiu nap OOJO KAl rapAwuaa MaBOJIXOW 3epuH ucThU(dOma MerapiaHy
(aur. 6a yaaBanu 3.2.2).

Yaasaanu 3.2.2. - MaBoaxou uctudoganryaa

Homryu Hamyaxou Kop Box. YeH. Ilymopa
Xa4yMu X0k 6apou KaHai M3 130493
XOKH MyIIOHHIAITYIA M3 126468
["HIX0K 0apou cajul M3 19574
Bop Ba KallloHKIaHU XOK M3 172142
[Tnuraxou oxany 6eronii (2*1*0,2m) JI0OHa 19006
Capdu Geron M3 8363
A) Apmarypau KyTpam d=6Mm TOH 15,2
b) Apmatypau kytpam d=10mMm TOH 154,4
B) Apmatypu kyTtpam d=14mMMm Gapou xanka TOH 23,6
Cumu kytpam  d=1,2mMm Gapou 6odran TOH 266,1
Maunbaw: xucobxou myannugh 60 ucmughooa az baprnomau maxuauyoa [11-M].
XVYJOCA

HaTtngaxon TaxKMKOTH AMCCEPTATCHUOHM, XaJUTH HaBU Machallal XaMrupou MyOpampo
BoOacTa 0a memryin HaMmyJaHd X0JaTXOW KCTpeManuu oou gapé (caTtxu OallaHaATapuHU 00U
napé, macpadu 3uéarapuHu obu nmapé), xucobu macpadu MacoyieXu COXTMOHM, MYyausiH
HaAMyJaHU MaOJlaFd XapodoTu capduryga Ba yCyldH MYyCTaxKaMHAMOWHU CagApo Jap XyA
TagaccyM MeKyHaz. [lap acocu TaxKMKOTXOM Ty3apOHMIAIIyaa YyHWH Hatuyaxo Oa nact
OBapja LIyJaacT:

V' 0apou MemryuHaMOUH XO0JaTXO! IKCTpeMaliiu 00u napé, Xxucobu macpadu
MacoJIeXyd COXTMOHI Ba MyalsiH HaMylaHu MaOiaru capd Memryga MayMaad HaBU OapHOMABi
nap 3abonu 6apuomacosun C# coxrta mynaact [11-M];
v Taxysu alrOPUTMH XyIKOPCO3UU Macpadi MacoIeXu COXMIMYCTaXKaMKyH J1ap
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napéxon Km3uicy Ba KodapHuxoH Ba poxXXoW Xajuld OH Jap capyammMaxou MaBayaoOyma [1-
M, 2-M, 4-M, 6-M, 8-M, 11-M];

v Taxysu alrOPUTMH NENITyA HAMyJaHU X0JIaTX0H dKCTpeManuu oou napéu [Tany,
Ba TaxXJIMWJIM Machajlau NEIMTyUHAMOMN Jjap capyaliMaxou Mapuyaoyaa [6-M, 7-M, 10- M];

v TaxJIMJIM MOJIEJIXOU MEMTyUKYHAHa! X0JIATXOH AKCTPEMAInU 001 1apé Ba
uctudoman ouxo [5-M, 12-M];

v HMHTUXO0M YCYJIM COXHIMYCTaXKaMHaMO# Ba yCTYBOP HAMY/IaHH CalId qapén
Kodapuuxon gap acocu 6apHomaun coxramryaa [3-M, 9-M, 11-M].

TABCHUSXO OUJ1 BA UHICTUDOIJAU AMAJIUA HATHUYAXO

Harngaxou map aucceprarcusi 6a macromaaa axamMusiTé amania nopann. OHXOpo aap
MEIryid HaMyJaHU XOJIATXOM HKCTpEeMalluhd 00, MHCIM caTXW OaJlaHATapuHHU 00, CcaTXu
nacTapuHu 00, macpadu 3uén Ba € KaMu 00, aBTOMAaTUKYHOHUHM XHUCOOM Macpadu Macoiexu
COXMJIMYCTaXKaMKyHUH TaMOMH HHIIOOTXOU THAPOTEXHUKUM YyMXypill uctudona OypaaH
MyMKUH MeOomaz. ba raiip a3, uH HaTU4axXopo Aap areHTUU OeXJOLITH 3aMHH HcTU(OIa
KapJaH UMKOHMAa3up acT. Jlap acocu macram HaBu OapHOMaxou 0Oa jacromaza 0a HOHUIIYYEH
KYpCH MaxcCyc XOHJJaH MyMKHH MeOoIIa/I.

AnroputMxou OamacToMaza WMKOHUAT MEIUXAHA, KA  3aXUpaxoW OOWU KHIIIBAp
camapaHok uctudosa kapaa masang. OObEKTX0€, KU Aap OHXO HUE3 0a COXUIMYCTaXKaMKyHIA
MaB4yJ] acT, Me€TaBOHaH]l 00 ucTtudoaa a3 MEUryi caJIxou yCTyBOp coxTa maBasg, ku 100-
COJIaX0 XU3MaT HAMOSH/I.

Hartnyan 6a ngacroBappamiya XamMUyHHH METAaBOHAJl a3 YOHUOU AUrap KOPXOHABY
BOXHJIXOHM COXTOpHUE, KU Oe BocuTa 00 00 Ba COXTMOHHU MHIIIOOTXOW THAPOTEXHUKMA, a3 qymia
COXMJIMYCTaXKaMHaMOUWH C/IJIU Aapé Ba KaHAJ MAIIFyJIaH]l, MaBpUIU UCTU(HOAA Kapop TUPAI.

®EXPUCTHU UHTULIOPOTHU UJIMUU JTOBTAJIABU JAPED®THU JAPAYAU
UJIMHA
a) MakoJiaxoe, K 1ap Mavyajuiaxou tTakpusmasanaau Komuccusin omnu
arrecrarcuonuu Ha3au [pe3naenTu Yymxypuu ToUyHKHCTOH Yo IIyIaaH/:

[1-M] Damxynnoee  H.U. O6 omHOM  aNrOpuTME ~ ABTOMATH3alUA U
OeperoykpenutenbHbx padbor mam0 peku Keiwiicy Boceilickoro paitona [Tekcr]/ H. H.
darxymioeB, M.K. ApaGos//Bectauk TamKuKCKOro HanmoHajdbHOTO yHUBepcuteTa.Cepus
ectecTBeHHbIX HayK.-/{yman6e: THY, 2020.-Ne4.-Ctp. 87-93.

[2-M] ©@amxynnoes H.U. Yucnennsiit pacu€t Oepero3amurHas jaMm0a Ha JIEBOM Oepery
pexku Kadapauran Kabamumanckoro paitona [Texcr] / H. U. ®darxymioeB // Bectamk
BboxTtapckoro rocyaapctBeHHoro yHusepcurera. Cepusi ecrecTBEHHbIX Hayk. -boxrtap: BI'Y,
2021. - Ctp. 69-74.

[3-M] @amxynnoes H.M. Monenun mMaTeMaTUKUU YCTYBOPUU COXWJIMYCTaXKaMKyHIU
napéu Kodpapanxonu Hoxusiu Kybomuén [Maru]| / H. Y. ®arxymnoes // [Taému JIMT. baximm
nnmxou tadbuit. 2022. - Ne 4. - Cax. 64-73.

[4-M] @amxynnoes HHU.  Vctudomam ™Moaenn MaTeMaTUKH Ba MabIyMOTXOHU
TE03KOJIOTH  0apou ONTHUMHU3ACUSKYHOHHMU Macpadu KOPXOM COXHIMYCTaXKaMKyHH (zIap
muconn napéu Kusuncy) [Matu] / H. M. ®@arxymnoes //  XypHanmu wiM Ba HMHOBATCHSIH
JAMT. baxmmm ninmxou reonori Ba Texuukia 2023. - Nel. -Cax. 177- 181.

[5-M] @amxynnoes H. M. Maremarndeckass MOJEIb MPOTHO3UPOBAHUS IKCTPEMAIIBHBIX
THJIPOJIOTHYECKUX XaPAKTEPUCTUK HA OCHOBE PETPECCHOHHOTO aHAIN3a M TEOPUH YCIOBHBIX
noraopManbsHbIX pacupenenenuit [Texct]| / H.U. @arxymnoes, W.Jx. Hypos, M.K. Apa6os
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// Kypnamu unm Ba uaHOBatcusn JIMT. baxmm unmxou reonorit Ba Texuuki 2026. - Nel. -
Cax. 177- 194.

[6-M] Damxynnoes H.U. Tlemryii Hamynanu carxu obu napéu Ilany map acocu
MabJIyMOTXOU OMopit 00 ucTudoma a3 MOAETXOM MareMarukin Ba momuHi [MatH] / H.W.
darxymioe, H.1. Hypos // Mavamnan ®@ypyru wnM. baxmm unvxon tabuin-puésin 2026. -
Ne2(10). -Cax. 100-115.

0) Maxonaxoe, ku oap ouzap Hauwipuaxo 6a madv pacuoaano:

[7-M] @amxynnoee H.H. MaTemaTnyeckoe MOAEIMPOBAHUE ABTOMATHU3ALUA JUHAMUKH
OeperoykpenuTeNbHbBIX paboT Ha ydactke (6-oif 3actaBel) peku [lsamx PecrmyOnukm
Tamxukucran [Tekcr] /H. U. darxynnoeB // Martepuansl MeXIyHap. HAYYHO-TTPAKTUIECKOM
KoH(., mocBsimenHoi 70-o# romoBmuHe co AHS oOpazoBanmst THY.-Jlyman6e:THY, 2018.-
Crp. 116-120.

[8-M] @amxynnoes H.M. Yncnennsiit pacuér Gepero3anmrHas 1am0ba Ha IEBOM Oepery
pexu Kadapuuran Kabanuanckoro paiiona [Tekct] /H.U.@arxymnoes// Marepuanbl MEXIyH.
Hay4yHO-TexHU4ecKoi KoH].-Bomorma 2021.-Ctp.215-219.

[9-M]  @amxyninoe¢ H.M. Moagenu  MareMaTUKMM  XYJIKOPCO3UM  KOPXOHU
COXHIIMyCTaxKaMKyH# nap 4anyom Touukucton [Martu] /H. M. ®@arxymnoes, U.Y. Hypos//
MaBoau kKoHpepeHcHuan naMi-amMany OaltHanMuiIaiil nap MaB3yu «KoMIuieKCHbIN aHAIU3 U
ero mpuwiokeHus» Oaxmuaa «bucrcoman omys3um Ba pymau GpaHxow TaOMATIIHHOCH, JaKUK
Ba puésit nap coxau uiamy maopudy», 75 — comarum Kopmanmm mouctan TOYMKUCTOH, Y3BU
BoOacram AMUT, nokropu nnmxou ¢usukaro-maremarnka, nmpodeccop UK. Kypoonos Ba 70
cojlaruu JOKTOpU MIMXOHM (pu3ukaio- maremaTnka, nmpogeccop Y.C. Cadapos m. boxrap 19
Hos10pu 2022. -Cax. 208- 210.

[10-M] @amxynnoes H.U. Tlemryu Hamymanu Macpadu Maconex Aap HHIIOOTXOU
coxunmycraxkamkyni [Maru] /H. W. ®arxymnoes, N.Y. Hypos// MaBoau konpepeHcusu
YyMxypusiBUM WIMiA-aManil gap MaB3yu «TagOuMKM TEXHOJIOTUSAXOM UTTWIOOTH Ba
KOMMYHUKAaTCHOHH J]ap CAHOATUKYHOHUU KuBapy» 1. Jlymanoe 5-nexadpu conu 2022. -Cax.
132-136.

8) Illlaxooamnomaxo oap d6opau daxaiiozupuu oasiamuu GapHomau Komniomepii 6apou
MIX:

[11-M] @amxyninoee  H.M.  UlaxomatHoma. Jlactam  GapHOMaxo  OWIH
aBTOMATU3aTCUSKYHOHUN XHCOOM THIPABIMKHHM WHIIOOTXOM THAPOTEXHUKA Ba MYyaisH
Kapmanu MuKaopu Macpadpu wmaconex [Mara] / H.M. darxymmoes, M.K. ApabGoB //
[[MaxomaTHOMa jap Oopau OGakaarupuu pacMun 6apHOMaW KOMIIOTEPH Iap NIybOan XyKyK Ba
xud3u XyKyku myammudu Bazopatu gapxanrn Yymxypun Togukucton (Ne97, 15.07.2020c.).

[12-M] @amxynnoes H.U. laxomatHoma. ML pipeline PRO Suite [Marn] / H.W.
darxymnoeB, M.K. Apabos // lllaxogatHomMa nmap Oopau OGakaiiarupuu pacMuu OapHOMAaH
KOMIIOTepin nap xamamotu (enepanit oung 6a momukustu 3exHuu Deneparcusiu Pycus
(Ne2026617263, 06.03.2026¢.).
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BBEJIEHHUE

AKTYaJIbHOCTb TeMbl MCCJIeI0BAHMA. AKTyaJIbHOCTh JaHHOM TEMBI HCCIEI0BaHUS
HENOCPEJCTBEHHO CBs3aHAa, IPEXJE BCEro, € TOCYJapCTBEHHBIMM IPOrpaMMaMH 11O
YKperieHnio 0eperos pek, npuuaTeiMu B PecrryOnmke Tamkukuctan (Ne 285 ot 31 mas 2018
rojna u Ne 186 ot 29 anpenst 2023 rona). «CneayeT oTMETUTh, YTO OJlaro/iapsi CBOMM BECOMbBIM
YW LUEHHbIM HMHHMLIMATHBaM TaJUKMKHCTAaH NpPU3HAH HAa MHUPOBOM YpPOBHE HHULMATOPOM U
JUAEPOM TJI00ATBHBIX MPOLIECCOB, KacatoUIMXCs BOIPOCOB BOJHBIX pecypcoB. I1o nHunmaTuse
Tamkukucrana Opranmszanust O0beauHeHABIX Hanmii mpuHsuia psi pe30IioNuii, B TOM YUCIIe
00 ob6wsBrennn 2003 roma «MexayHapOaHBIM ToJIOM TpecHOM Boab», 2005-2015 romos -
MexnayHapoaueiM — fecartwietueMm  aedctBuit  «Boma s xus3HW», 2013 roma -
«MexayHapoaHbIM TOJAOM BOJHOrO coTpyaHuuecTBa», 2018-2028 ronoB - MexayHapOIHBIM
necsatwierneM «Bopa juist ycToiunBoro passutus», a 2025 roga - «MexayHapoJHbIM FOJIOM
coxpaHneHnust JnenHukoB»» [10]; kpome Toro, B coorBeTcTBUM ¢ YkazoMm [Ipesuaenta
Pecniyonuku Tampxukucran ot 15 urons 2026 rona O0bl1a yupexaeHa MexayHapogHas npeMust
[Ipesunenta Pecny6muku TamxukucTtan B chepe BOIHBIX pecypcoB. Bee aTu maru cBsizaHsl ¢
uHunmatuBaMu OcHoOBaTelNlss MUpa U HallMOHAJIBLHOTO eluHCcTBa - Jlupepa nauuu, [Ipesunenra
Pecnyonuku Tamxukucran, Ero [IpeBocxogurensctea Omomanu PaxmoHa.

[IpuHATHE PE30TIOUMN BIMATEIBHON MEKIyHAPOIHON OpraHU3alUMed CBUIAETEIbCTBYET
0 TOM, YTO MUPOBOE COOOLIECTBO MOAAEPKATI0 MHULIIMATUBBI TaUKUKUCTAHA - U, B YACTHOCTH,
KOHCTpYKTHBHbIE mpemnoxxkeHus [Ipesunenta crpanbl, Ero IlpeBocxoaurensctBa OMoManu
PaxmoHa.

«B dactHOCTH, Yyupexnenune MexnayHapogHon mnpemuu IIpesumenta PecmyOmukm
Tamxukuctan B cepe BOIHBIX PECYPCOB €IIe OOJBIIE YKPEIUIsieT NO3UIHUU TaKHUKUCTaHa
KaK KJIFOUYEBOM CTPaHbI B PEIIEHUHU BOJHBIX MPOOIIEM Ha riodansHoM ypoBHE» [10].

B 1O e BpeMs 3TO NOBBIIIAET MHTEPEC HCCIENOBaTeNe M NMPOPUIbHBIX HAy4YHO-
HCCIIEI0BATENbCKUX YUPEXKJIEHUNM K YIUIYOJIEHHOMY H3yYE€HHIO BOIPOCOB, CBSI3AHHBIX C
BOAHBIMU pECypcamMH, a TaKXe CTUMYJHUPYET IIPOLEcChl OOMEHa TEXHOJOTUsSMU U
NIPUBJIEYEHUS] MHBECTULIUN Ui COXpPAHEHUs JIEIHUKOB M oOOecleueHus AO0CTyna K YHUCTON
BOJIE.

Boanble BOnpoChl HanmpsIMylO CBSI3aHbl C YJIYUYIIEHHMEM SKOHOMHYECKOW CUTYyallUd B
peciyonuke u  oOecnedeHueM Oe3omacHocTH HaceneHus. CTaTUCTHYECKHE JaHHBIE
CBHUJIETEIBCTBYIOT O TOM, YTO OOMJIBHBIE OCAIKU €KETOTHO MPOBOLUPYIOT CEIH U HABOAHECHUS
B PA3JIMUHBIX pailOHaX PECIyOJIMKH, NPUBOJAS K 3HAYUTEIbHBIM 3KOHOMHUYECKUM HOTEPSM M
Jla)Ke YEJIOBEYECKUM KEpTBaM. B CBSA3M € 3TUM aKTyallbHOCTh @HHOM TE€MbI HCCIIEIOBaHUS
o0ycnoBiieHa HEOOXOIUMOCTBIO PEMIEHUS 33Jad MO0 MPOTHO3UPOBAHUIO PEYHOIO CTOKA,
MOHUTOPUHTY YPOBHSI BOJbl M YKPEIUIEHHIO OEperoB - MPUOPUTETHBIX HAIpaBJICHU,
ONpPEJENIEHHbIX  TOCYJAapCTBEHHbIMM mporpammamu  PecnyOnuku  TamxukucraH 1o
oeperoykperuieanto ([Toctanosnenne Ne 285 ot 31 mas 2018 r. u [loctanoBnenne Ne 186 ot
29 ampensa 2023 r.) [1-A - 12-A].

Crenennb wuccjegoBaHusi Hay4yHo Tembl. B Xxoze o03opa cnenuanu3smpoBaHHON
JUTEPATypbl U TPOBEIEHUS KOMIIBIOTEPHOIO0 aHaiu3a ObUIM MCIOJIb30BaHbl CJEAYIOLINE
UCTOYHHUKH: naHHBbIe u3 «lIporpammer pedopmmpoBanus BoaHOTO cekTtopa PecmyOmuku
Tamxkukucran Ha 2016-2025 roasr (ot 30 gexadbps 2015 r., Ne 791)»[10], nanabie u3 KHUT M.
AbGpamvoBuna «CrHpaBOYHUK TIO CIEUUANBHBIM (QYHKOUSAM ¢ (opmymamu, rpadukamMu u
Matematuueckumu tabmunamu»[1], H. HlepmaroBa «OCHOBBI perpeccCMOHHOr0 aHanuza»[21],
pe3yabTathl uccnegoBanuii X.M. AxmenoBa, OCBSIIEHHBIX «3p03UH MOYB B TaJPKUKUCTAHE U
meronam ee mipepotBpamienusi»|[7], @.C. Komunmuéna - mo «mpobdiieMaM MaTeMaTH4eCKOro U
KOMITBIOTEPHOTO MOJIEJIMPOBAHUS HIKOCUCTEM BOJOXpAaHWIMIL TaJKUKUCTaHAa U OLIEHKE
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JUHAMUKHU UX OHMOJIOrHYECKUX pecypcoBy»[13], Takxke Mbl HIKPOKO MCIOJIB30BAIU TPyAsl O.B.
["aiiiykoBOil 1O «ruApoJIoTHYECKOMY mporHosupoBanuto» [12], C.T. AnTyHuHa 110
«pEeryJupOBaHUIO pycell peK M 3aummuTe Oepero ot pasMmbiBa» [3:;4], K.d. ApramoHoBa 1o
«COOpPYXEHMSIM M paboTaM MO PETyJIMPOBAHUIO PEK B IPEIrOpPHBIX pailoHax» [6], a Takxke
COOCTBEHHBIE pE3yJIbTaThl, KAaCaIOUIMEeCs] BOIPOCOB «IPHUMEHEHUS MAaTeMAaTUYeCKUX U
MPOrHOCTUYECKUX MOJENEN A1 OLUEHKU YPOBHEW BOJBI M YCTOMUMBOCTH AaM0O Ha pekax
Kadupnuran, Kepuicy u Ilaapx» [3-A - 7-A; 9-A — 10-A] u «pa3paboTku ajaropurma
aBTOMATH3aIluu OeperoykpenurenbHbix pabor Ha peke Kezpuicy (Bocelickuii paiioH) u
YUCICHHOTO aHanmm3a Oepero3ammrTHOM naMObl Ha JeBoMm Oepery peku Kadupnuran
(Kybonuénckuii paiton)» [1-A — 2-A; 8-A; 11-A — 12-A].

«Bozma - 3TO BaXHEWIIMH NPUPOAHBIA pecypc, OOeCHeuMBAIOUIUI CYLIECTBOBAHUE
9KOCUCTEM, HKOHOMHMUYECKOE pa3BUTHE M KU3Hb YeEJIOBEKa. B yCIIOBUSAX COBpPEMEHHBIX
M3MEHEHMH KJIMMaTa, pacTyILIEro aHTPOIIOI€HHOI'O BO3JEMCTBHS Ha OKPYXAIOUIYIO Cpely
YYACTUBIIMXCS  CIIy4aeB  OKCTPEMAJbHBIX  IPUPOJHBIX  SBJICHUH  MOHMTOPUHI U
MIPOTHO3UPOBAHUE YPOBHS BOJBI B pekax mnpuodpenu ocoboe 3HaueHue» [10]. Boxanbie
pecypcel  PecnyOnuku TapkukucTtaH W HpoOJEMBbl, CBSI3aHHBIE C HMX HCIIOJIb30BAaHUEM,
MPUBJICKIN BHUMAHHE MHOTHX yUEHBIX CTpaHbl, B TOM 4ncie B pabotax M.A. CarropoBa «O06
OpPOILICHHH W PACHpPOCTPAHEHUH KYIOJOB TPYHTOBBIX BOJ B CIa0OHEOJHOPOAHBIX TIO
BEpTUKAIM BOJOHOCHBIX Miactax»[18], uccnemoBanus O.K. KomwuiioBa, mnocssieHHON
«pEeryJupOBaHUI0 CTOKAa M YPOBHEHHOIO peXHMMa ropHbix pex» [14], S.O. IlynartoBa -
«KOMILIEKCHOMY YNpPaBJIEHUIO BOJHBIMU pecypcamu B Tamxukuctane» [17], ©.C. Komunuéna
- «mpobiieMaM  MaTeMaTHYeCKOr0 ¥ KOMIBIOTEPHOTO  MOJEIUPOBAHUS  IKOCHCTEM
BoJoXpaHunuiy TapKMKUCTaHa U OIIEHKE JMHAMUKH UX Onojoruueckux pecypcon» [13], @.C.
HaboToBa - «CTaHOBJIEHHIO W Pa3BUTHUIO CHUCTEMBI BOJOXO3SHCTBEHHOTO KOMIUIEKCA H
Menropanuu 3emeinb B KynsaockoMm pernone XatiioHckoit obnactu Pecnyonuku Tamkukuctan
(1920-1980 rr.)» [16], a Takke IPyrux aBTOPOB.

Eme onHoit mnpoOnemoli, mnpuBieKmied BHUMaHUE UCCIEAOBAaTENeH, SABISIETCS
IIPOrHO3UPOBAHUE YPOBHS BOJIbI B pekax. MHorue y4deHsle Npojesiail 3HaUuTEIbHYI0 padboTy
B 93TOH oOmactu. B wyacTHOCTH, pabOThl WHAMICKUX HCCIEIOBATENCH K. Malakar
«IIpUMEHEHUE MeToAa pacrpezeneHus ['ymOens s aHainu3a YacTOThl HAaBOJHEHUH B
6acceitne Hwxmueir I'anrn, Wumamua»[22], F. Onen «mporHo3mpoBaHue (HakTopa YacCTOTHI
NaBOAKOB Ui pactpeneneHus ['ymGens ¢ ucnons3oBanueM perpeccun u moaenu GEP»[23],
paboTel poccuiickux uccienoBateneii C. KypOaHOB Mo TeMe «TEOPETHYECKHME OCHOBBI H
HKOJIOTUYECKHE TMPOOJIIEMBI PETYIUPOBAHUS pycel peK W KaHAaJOB W CTPOHTEIHCTBA
COOpPY>KEHUH yIpaBieHUs BOAHBIMH pecypcamu Ha tore Poccum»[15], E.®. Yebanona
«MPOTHO3MpOBaHUE JedOopMaLMU pycia PEKU IPU PEATU3ALUU MEPOIPUATUHI 110 3aAIIUTE OT
HaBogHeHMI»[19], Ttamxkukckuit  wmccnegoarens C.C. IllapodpunauaoB 1m0  Teme
«TUAPOJIOTMYECKOE MPOTHO3UPOBAHUE C UCIIOJIB30BaHUEM MoJenu ModSnow B Oacceline peku
Axcy»[20] n apyrue nocBsuieHbl JaHHOW MTPoOIeMaTHKeE.

Crnemyer OTMETHTh, YTO METOABI OEPErOyKpeIIeHHs] TOPHBIX PEK MpPEeBPaTHINCH B
aKTyaJbHYIO MpOOJIEeMy COBPEMEHHOCTH. B 3TOM KOHTEKCTE MOXKHO NPUBECTH PaOOTHI
kiaccukoB: C.T. ANTyHMH «ynpaBlieHUE PYCJIOM PEKH M 3aliuTa O0eperoB OoT pa3MmbiBa»[3;4],
B.C. AATYHUH <«3alllUTHBIE MOKPBITUSA A1 OpPOCHUTENbHBIX KaHanoB»[5], W.E. Annepun
«yKperieHHe OeperoB CyIOXOJHBIX KaHaJoB, peKk u Bojgoxpanwmmum[2], K.®. Apramonos
«COOpYXEHMsI W paboThl 10 pEryjJupoOBaHUIO PEK B MPEATrOpHbIX pailoHax»[6], M.U.
banp3aHHMKOB «o0OecrneueHue 3aluThl TOPOJACKMX TEPPUTOPUNA OT HABOJHEHUH U
MHHOBAIlMOHHBIE PELIEHUS I THIPOTEXHUYECKUX COOPYKEHHH B KOHKYpCAaX BBIIMYCKHBIX
npoekToB»[8;9], FO.b. Bunorpagos «maremaTuyeckoe MoeaupoBaHue B rugpoiorun»[l1] u
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npyrux. B Tamxukucrane nofgoOHblE UCCIEAOBAHMS TAKXKE 3aHUMAIOT LIEHTPAJIbHOE MECTO.
YMECTHO OTMETUTh, UYTO B O0JACTH TUAPOJIOIMYECKONH YCTOMYMBOCTH, BKIJIIOYAS
MPOTHO3MPOBAHNE YPOBHS BOJBI B peKax M OeperoykpenuTenbHble padOoThl, OBUTH MPHUHSATHI
rOCyJIapCTBEHHBIE MpOrpaMMbl: ['ocyiapcTBEHHBIE MTPOTPaMMBbl OEPEroyKpEeNUTENbHBIX padoT
B PecniyOnuke Tamxukucran (31 mast 2018 roma No285, 29 anpenst 2023 roga Nel86).

«ITokazano, uro B TamkukucTane mpu OeperoyKpenmuTeIbHBIX PadOTax dYarie BCETro
MPUMEHSETCS METON kKene300eToHHbIX T, Ctuxuiiaeie OenctBust 2020-2021 romoB B
ropoae Kyns6 mpuBenu k 4emoBedecKUM KepTBaM M MaTepHaIbHBIM moTepsiM. B mocneanue
rofsl MOMOOHBIE SBIEHUS Y4YacTWINCh. [lIs mpenoTBpamieHus STUX MPHPOIHBIX PHUCKOB
YeJI0BEK JOJDKEH OBITh TOTOBY [14].

Kak u3BectHo, Ta/pKMKUCTaH - TOpHAs CTpaHa, rjae OepyT Hadajlo MHOTME PEKH, TaKue
kak Ilanmk, Kapupuuran, 3epasBman, Ceipaapesa, Baxm, fxcy u bapranr. Ceroans mnroau,
€CTECTBEHHO, CTPEMSTCS MCIOIb30BAaTh 3TH BOJHBIE PECYpChl cebe Ha Oiaro, Mpexe BCEro
peub UAET O CTPOUTENILCTBE BOJAOXPAHUIIUILL JJIs1 BBIPAOOTKH JIEKTPO3HEPruu. B To ke Bpems
3TH PECypPChl UCTOIb3YIOTCS U AJI1 OPOLIEHUSI CEIbCKOXO035HCTBEHHBIX 3€MEITb.

CeroziHa MHOTME COCEHHUE TOCYAAPCTBA 3aBUCAT OT BOJHBIX PECYPCOB HAIlIEW CTPaHBbI;
3TH PECYpCHI UTPAIOT BAKHYIO POJIb B SKOHOMHYECKOW IMOJUTUKE TOCYAapCTBA M 00ECTICUCHUH
ycTouuBoro pasButus peruoHa. Hypekckas ['DC Obuta mocTpoeHa B COBETCKUUM MEPUOI C
1961 nmo 1979 ron u npoAOMKAET CIY>KUTh dKOHOMHUKE CTpaHbl Mo ceil AeHb. [lomumo
Hypekckoit I'2C, B HacTosiiiee BpeMsl SKCIUTyaTUPYIOTCs Takue oObeKThl, Kak KalipakkyMckas,
CanrtynuHckass u baifrasuHckas ruzapo3nekTpocTaHuud. I10CKobKy TOpHBIE PEKH HUMEIOT
CE30HHBIN XapakTep, 00bEM BOJbl B HUX YBEJIMUYUBAETCA B TEIUIOE BPEMsI TOJla U COKpAIAeTCs
B XOJIOHOE. BBICOKAsi CKOPOCTh TE€UEHUS B ATHX PEKAX BBI3BIBAECT JErpafallii0 I'€OCUCTEM,
MPUBOJS K 3PO3UH OEPEroB Ha OTAENBHBIX ydacTKax. [logo0HbIe SIBIEHUS TPOUCXOAAT YacToO.

CBs3b HCC/IeJ0BAHUI ¢ IPOrpaMMaMM MJIM HAYYHBIMH TeMaMHu. J(uccepTaluoHHOE
WCCIIEZIOBaHNE TPOBOJWIOCH B paMKax IUIaHA HAyYHO-HCCIeNOoBaTeNbCcKux pabor Hayuwno-
HCCJIEI0BAaTENbCKOT0 UHCTUTYTA TaJKMKCKOr0 HallMOHAJIBHOI'O YHHBEPCUTETA IO MPOEKTaM,
¢unancupyembiM u3 Owoxera PecyOnukn TamKWKHCTaH W TOCBAIICHHBIM CJEIYIOIINM
temam: «KommbroTepHoe MoennpoBanre OnypKamuoOHHBIX SBJICHUA U MPEACTbHBIX TUKIOB
B HETJIQJKUX JUHAMHUYECKUX cUCTeMax» (Homep rocyaapctBeHHoil peructpauuu 0117TJ00807)
n «KadecTBeHHBIN 1 BBIUMCIUTEIBHBIN aHAN3 HETMHEWHBIX JU(PEepeHIINaIbHBIX YpaBHEHUH,
3aBUCSIIMX OT MapaMeTPoB» (HoMep rocyaapcTseHHoi peructpauuu 0126TJ01727).

OBLIASA XAPAKTEPUCTUKA NCCJIIEAOBAHUSA

Heap ucciaegopanusi. [IporHo3upoBaHre MakCUMaJIbHBIX YPOBHEW BOJBI U MHKOBBIX
pacxoloB B peKe, BRIOOpP METO/Ia YKpEIUIeHUs Oepera, aBTOMaTH3aIus pacuera HeoOXOMMBIX
IUIsL 3TOTO pacxojia MaTepHUalioB, OCTPOCHHE MPOQUIEH MONEPEYHOI0 CEYEHUsl ydacTka, a
TaK)K€ pealn3aliysl JaHHbIX [IPOLIECCOB B BUJIE KOMIUIEKCA IPOrPaMMHOI0 00eCIIeYeHUsl.

3agaun wucciaenoBaHus. B COOTBETCTBMM C IOCTABJIEHHOM LEIBIO MCCIIEJOBaHUS
OIIPEJIEJIEHBI CIIEYIOIINE KOHKPETHBIE 3aauH:

e BrisiBiieHHE rUAPOIOrMUECKUX HEYCTOMYMBBIX YUaCTKOB, TPEOYIOUINX YKPEIUICHUS
Oeperos;

e [IporHozupoBaHue ypoBHs BOJIbI B PEKE U BBIIIOJIHEHNUE THIPABINYECKUX PACUETOB IS
JTAHHOM AKOCHCTEMBI;

o [locTpoeHue momnepedHOro MpoQUIIst IKOCUCTEMBI (y4acTKa) U obecrieueHue
YCTOWYMBOCTH O€pPErOyKPENUTENbHBIX COOPYKEHUN;

o CpaBHUTENIbHBIN aHAJIN3 CTATUCTUYECKUX U IPOTHO3HBIX JAHHBIX C UCIIOJIb30BAHUEM
Metona ['ymOens;

e Pa3paboTka HOBOTO IPOTPaAaMMHOT0 KOMILIEKCA JJIsi aBTOMATH3AIMH MTPOLIECCOB U
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IIPOTrHO3UPOBAHUS YPOBHSI BOJIBI.

O0bekT HMccaenoBanms. VcciaenoBanue BKIIIOYAET aHAIU3 MAaTEMATHYECKUX MOJEei
IIPOrHO3UPOBAHUS YPOBHS BOJBI B PEKAaX U MapaMETPOB OEperoyKperyieHus: Ha MpUMeEpPe peK
[Maamx (n. Xupmamxko), Kemeuicy (Boceiickmii paiton) m Kadupnuran (Kybomm€nckmii
paiion).

IIpenmer wuccaenoBanms. IlpeameroM wHccieqoBaHUs —ABISETCA aBTOMaTH3aLUs
pacyeToB pacxoJa MaTepHalioB JUIsl OeperoykpenurenbHbix padoT Ha pekax [IsaHmx, Kezpuicy
u KapupHuran Ha OCHOBE MPOTHO30B YPOBHS BOJBI IS yKa3aHHBIX PAilOHOB.

Hayunasi HoBU3HA McciefoBaHMii. B nuccepTranyy noydeHsl ClelyonMe OCHOBHbBIE
pE3yNbTaThI:

e [IpuMeHeHne MaTeMaTHYECKUX MOAEIIEH JIJIsl IPOTHO3UPOBAHMS YPOBHEH BOJIBI B
peke;

e [Ipemioxkenne MeToaa ruJpaBInYECKOr0 pacyeTa peyHOro NoToKa U NOCTPOECHUE
MOTIEPEYHOTO MPOQUIISI IKOCUCTEMEBI (30HBI);

e Pa3paboTka HOBOro MporpaMMHOr0 KOMIUIEKCA, IPEAHA3HAYEHHOIO JUIS
IIPOrHO3UPOBAHUS ITMKOBBIX YPOBHEHW BOJBI U MAKCUMAJIbHBIX PACXO/I0B, a TAKXKE AJI pacyeTa
HEOOXOAMMOTO KOJIMYECTBA MAaTEPUAIIOB /ISl YKPEIUICHUSI OEPETOB.

IMosiokeHusi, BbIHOCMMBIC Ha 3amuTy. Ha 3amuTy BBIHOCATCS ClEAyIOLIUE
MIOJIOKEHMUSL:

e Ha ocHOBe craTucTH4YEeCKUX JaHHBIX U MATEMATHUYECKUX MO/IEJIEH BBIIIOJHEH
IIPOrHO3 YPOBHEH BOJIbI B PEKE 3a OIPEAEIECHHBIN IEPUO]I BPEMEHHU;

e [IpoBeneHbl rupaBIMUECKHE PACUEThI Il PEYHOT0 MOTOKA B IIpeiesax
paccMaTpuBaeMoil TEppUTOpUM U pa3paboTaHa cxema MONEePeyHOro Npoduiisi HEYCTOHYUBOTO
y4acTKa;

» BriepBrie pa3paboTran, 000CHOBaH U MPEAI0KEH HOBBIM MPOrPaMMHBINA KOMILIEKC
JUIsL aBTOMAaTH3allMy pacyeTa NOTPeOHOCTH B MaTepuaiax JJsl YKperjaeHus: Oeperos, B OCHOBE
CUCTEMBI JIE)KUT pACUYETHBbIM IMKOBBIA YpOBEHb BOABl B pEKe, ONpPEIEIsEMBbId H
IIPOTHO3UPYEMBII C UCIIOJIB30BAaHUEM pactipeaeneHus ['ymoens.

Teopernueckasi ¥ Hay4YHO-NIPAKTHYeCKasi  3HAYMMOCTb  HCCJEeJOBaHUS.
TeopeTnueckas 3HaYMMOCTb UCCIIEI0BAHUSA 3aKII0YAETCS B IPUMEHEHUH U alpoOaly MOJENIN
['ym0enst, ucnob3yrolen CTaTUCTUYECKUE JaHHbIE /I IPOTHO3UPOBAHUS MMKOBBIX YPOBHEM
BOJbI B pekax. [lonyueHHble pe3yiabTaThl I03BOJISIOT IPOTHO3UPOBATh MAKCUMAJIbHBIE YPOBHHU
BOABl Ha OynaylMe [EepUuojAbl, 4YTO JAaeT BO3MOXKHOCTb pPACCUMTaTh MOTPEOHOCTH B
CTPOUTENIbHBIX MaTepHajax g HPOBEAEHUs padoT MO yKperulieHutro OeperoB. TouHoe u
HA/IKHOE MTPOTHO3UPOBAHKE YPOBHS BOJIBI CIIOCOOCTBYET 3alIUTE 00BEKTOB HHPPACTPYKTYPHI
¥ HacelleHus, a Takxke dPPEKTUBHOMY yIPABICHHUIO BOJHBIMH pecypcamu. Ha ocHOBe maHHOM
MOJIENIM pa3padaThIBAIOTCS MH)KEHEPHbIE HOPMATHBBI JJIsl CTPOUTENIBCTBA IJIOTUH, MOCTOB U
JAPYTUX THAPOTEXHUYECKUX COOPYKEHHM.

HayuHo-npakTHueckas 3HAUMMOCTh padOThl 3aKIIOYAETCS B TOM, YTO IOJy4YEHHbBIE
TEOPETHYECKUE Ppe3yNbTaThl BKIIOYAIOIINE pacdyeTHble (OpMylbl U pa3paboTaHHBIE
QJITOPUTMBI JIONyCKAIOT IPAKTUYECKOe MpuMeHeHue. Ha ux ocHOBe ObLI CO3AaH MPOrpaMMHBIN
KOMIUIEKC Ha si3bike C#, MO3BOJISIOUIMI PACCUUTHIBATh PACXOJ CTPOUTENBHBIX MAaTEpUAJIOB C
Y4ETOM IIPOTrHO3UPYEMBIX YPOBHEW BOJIBI B PEKE U IPUMEHSIEMOr0 METOA YKpEIUIEHUs Oepera.

Pa3pabortanHble MeTOABI W aNTOPUTMBI MOTYT OBITh IPUMEHEHBI KO BCEM pEKaM
pecryOonuky, TpeOyromKUM YKpEIUIeHUus OeperoB MM MPOTHO3MPOBAHMS YPOBHS BOJIBI Ha
MIPEICTOSIINE TOJIbI.

JlocToBepHOCTh Pe3yJbTATOB JMCCEPTALMOHHOIO HCCJIeJOBAHUSI 00ECIeunBaeTCA
CTPOTUM MaTeMaTUYECKHMM OOOCHOBAaHHMEM C IMpPHUMEHEHHEM MeToa0B ['ymOens u JmHeiHHOU

6



perpeccun. Kpome T0Oro, TO4HOCTh U 3((HEKTUBHOCTD MPEIIOKEHHBIX YHCICHHBIX METOJOB
ObUTH TOATBEPKIACHBI IIyTEM COIOCTABJICHUS CTATUCTHYECKUX ITAHHBIX C MPOTHO3UPYEMBIMU
3HAYEHUSIMH, & TAKKE€ MOCPEJICTBOM CEPUM KOMIBIOTEPHBIX CUMYJSLUN C HCIOJIB30BAaHUEM
pa3pabOTaHHOrO IMPOrpaMMHOIO0 KOMILIEKca. B 4YacTHOCTH, C BBICOKOM TOYHOCTBIO OBLIU
BBIIIOJIHEHBI IPOrHO3UPOBAHNE BBICOKUX YPOBHEW BOJIBI M pacyeT NOTPEOHOCTU B MaTepHaiax
IUIs IPOBEAECHMS paloT 10 yKperieHnto OeperoB. [IpumeHeHne 1aHHbIX METOJ0B rapaHTHPYET
MOJIyYeHHE HAJEXKHBIX PE3yJIbTaTOB IPU IMPOrHO3UPOBAHUU IUKOBBIX YPOBHEW BOJBI B PEKax
peciyOIuKH, 9To crocoOcTBYeT 3(h(PeKTUBHOMY MTPOBEACHHUIO OEPETOYKPEUTEIBHBIX PadoT.

CooTBeTcTBHE JHCCEPTALMH NACHOPTY HAy4HO#l cneumaabHocTH. CojepikaHue
JUCCEPTALlMOHHOTO MCCIEI0BAaHUs COOTBETCTBYET NMyHKTaM 3, 4, 5 u 11 macnopra Hay4yHOM
CHELUAIBHOCTU Il NPHUCYXKACHHUS YYEHOW CTENEHU KaHAWAaTa TEeXHUYECKHX HayK IIo
cnenuanbHoctu 1.2.8. MaTtemaTuyeckoe MOJEeIMPOBAaHUE, YACIECHHBIE METOJIbI U KOMILJIEKCHI
IIPOrpaMM:

- nyHKT 3. Pa3paboTka 1 000CHOBaHME METOJOB M MPaBUJ aJalTaluy KOMIIbIOTEPHBIX
Mozeneid U ux 3((HEKTUBHOTO HCIIOJIB30BAaHUS MPHU MPOTHO3HMPOBAHUH BOJIOIUN OOBEKTOB,
CHUCTEM, IIPOLIECCOB U SIBJICHHI;

- nyHKT 4. Pa3paboTka, 000CHOBaHHE M BEpU(PHUKALUA BBIUYUCIUTEIBHBIX METOJOB C
HCII0JIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH;

- myHKT 5. Peanmzanms 3¢ (eKTUBHBIX YHCICHHBIX METOAOB M alTOPUTMOB B BHJIE
poOJIEMHO-OpPUEHTHPOBAHHBIX MIPOrPaMMHBIX KOMILJIEKCOB TUISL IIPOBEJICHUS
BBIYHMCIIUTENBHBIX 3KCIIEPUMEHTOB;

- nyHKT 11. Teopernueckue, mpakTU4ECKUE U IKCIEPUMEHTAIBHBIE UCCICIOBAHUS 110
pa3paboTke, BepuUKAIUM ¢ TPUMEHEHHIO MATEeMAaTUYECKUX MOJENeH IS peUIeHHS
aKTyaJIbHbBIX 33/1a4 aBTOMAaTU3MPOBAHHOIO ITPOEKTUPOBAHNUS, IUITAHUPOBAHUS U YIIPABICHUS.

JInyHbIH BKJIAX COMCKATEJsd Y4Y€HON cremeHM. IlocTaHOBKa uCCiIenOBaTENbCKON
3a/layl U BBHIOOP METOJOB €€ PELIEHUs ObLIM MPEJIOKEHbl HAYYHBIM PYKOBOJHUTEIEM, B TO
BpeMsi KaK OCHOBHBIE PE€3YyJIbTaThl, IOJYyYEHHbIE B JUCCEPTAllMM, MPUHAJIEKAT aBTOpy. B
CTaThsIX, HAIIMCAHHBIX B COABTOPCTBE C HAYYHBIM PYKOBOJUTEIEM, Y4YacTHE IOCIEIHErO
OrpaHUYMBAJIOCH JIUIIb MOCTAHOBKOW 3ajgaud. Kpome Toro, coumckarenb JIMYHO pa3padoTan
KOMIIbIOTEpHbIE mporpamMmbl  [11-A, 12-A], Bxiro4as ajaropuTMbl I[POTHO3UPOBAHUS
BOJIONOTPEOICHNS U YPOBHEH BOABI (C MCIIONIB30BaHUEM pacnpeaeneHus [ 'ymOens u nuHerHoMl
perpeccum), pacueT NOTPEOHOCTU B CTPOUTENBHBIX MaTE€pUalaX, a TAKKE INOCTPOCHHE CXEM
MONEPEYHBIX CEUEHUN 0OBEKTOB, pACCMAaTPUBAEMBIX B IUCCEPTALIMH.

Anpofanuss M peaau3anms pe3yabTaToB auccepranvu. OCHOBHBbIE peE3yJbTaThl
JUCCEepTalMi 00CYX AAJINCh HA CIEAYIOIIMX CEMUHapax M KOH(QEpEeHLMIX: MEXIyHapoaHas
Hay4dHO-TexHWYeckass KoH(epenuus (Bomorma, 2021 r.); wMexmyHapoaHash HaydHO-
npaktudeckass KoHpepeHuMs: «KOMIUIEKCHBIM aHalIM3 U €ro IMPUIIOKEHUS», MOCBSIIECHHAs
«/IBamuaTuneTuio U3y4yeHuss U pa3BUTUS €CTECTBEHHBIX, TOUHBIX U MATEMATHUYECKUX HAYK B
chepe Hayku u 0oOpazoBaHus», 75-NeTU0 3aciaykeHHOro aesrens Pecryonuku TamkukucTaH,
yieHa-koppecnonjenTta HamumonanbHoit akagemun Hayk Tamkukucrana (HAHT), mokrtopa
¢usnko-mareMaTnueckux Hayk, npogeccopa M.K. Kypbonosa u 70-neturo moxropa Gpu3uko-
MaTeMaTu4deckux Hayk, npocdeccopa JIx.C. Cadaposa (boxrap, 2022 r.); pecnyOnukaHckas
Hay4dHO-TpakTHueckass KoH@epeHuus «llpumeHenne HHYOPMALMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTUH B MHAycTpuanuzauuu ctpanb (ymanOe, 2022 r.); a Takxke MeXIyHapoaHas
koH(pepenmus «Hayunsie uccnenoanus ctpan LLIOC: cuneprust u unterpamnusy (Kuraii, 2025
r.).

MMy6nuxkanum no Tteme auccepramuu. [lo Teme amccepranmu OmyOIMKOBAaHO
nseHaauarb crarei [1-A — 12-A]. M3 HUX 1mIecTb Hay4HbIX CTaTed BBIILIM B KypHalax,
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PEKOMEHJOBaHHBIX Bricmieir arrecramuonHoi komuccued mpu Ilpesunmente PecmyOnukm
TamxukucTan, a IIEeCTh TE3WCOB JOKIAJ0B OBUIM OIMyOJMKOBAaHBI B Marepuajax
pecIyOIMKaHCKAX U MEXIyHapOIHBIX KoHpepeHuuit. Kpome Toro, Ha pa3paboTKu 10 JaHHOM
TEME MOJIy4YEHO JIBa ABTOPCKUX CBUAETENBCTBA.

CrpykTrypa M 00bem auccepranuu. J(uccepranus coctout u3 «BBenenus», paszmena
«O0mas XapakTepuCTHKa HCCIENOBaHMs», TpeX TJaB C TOJpa3ieiaMH, pasjena
«3akimoueHue», «OCHOBHbIE HayyHbIE pe3yibTaTbl Jqucceprauun» u «PexomeHaanuu 1o
MPaKTUYECKOMY IIPUMEHEHUIO pe3yibTaTtoB», «Jluteparyps» u «Cnucka Hay4dHBIX
nyOnukanmii conckarensy. CIUCOK JTUTEpaTypbl HACUUTHIBAET 145 HaMMEHOBaHMIA, a CIMCOK
HAyYHBIX NyONMKamuidi couckaTens BimodaeT 12 pabor. OOmmii 00beM auccepTariu
coctasisieT 152 crpanuny. Hymepanus pucyHKoB U TaOJIUI] COOTBETCTBYET JEJIEHHIO Ha IJ1aBbl
Y TI0JIpa3/Iebl.

KPATKOE COAEPKAHUE JUCCEPTALIUN

BBeneHne  MOCBSIIEHO — KIIOYEBBIM  BONPOCAM  MUCCIENOBAaHUSA; B HEM
0XapaKTEPU30BAHO COBPEMEHHOE COCTOSIHUE U3YUEHHOCTH TEMBI U MPEACTABIEH 001NN 0030p
paboTHI.

IlepBas raaBa (maparpader 1.1-1.4) mocBsmeHa aHaMM3y CyHIIECTBYIOMIEH
JUTEPATYphl 110 TEME JUCCEPTALMU; B HEH pacCMaTPHUBAIOTCS TEOPETHKO-METOAO0JIOTUYECKUE
aCIEKThl UCCIIEN0BAaHUS, aHAIU3UPYIOTCSA aKTyallbHbIE MPOOJIEMBI U MOJYyUYEHHBIE PE3YJILTATHI,
a TaK)K€ OCBEILAIOTCS HEPEIIEHHBIE BONPOCHI, CBA3AHHBIE C TAHHON TEMOM.

Bo Bropoii raaBe (maparpader  2.1-2.6) mpencTaBICHBI  PE3yIBTATHI
JUCCEPTAlMOHHOTO  MCCIIEOBaHMUS, KacalollUecs TEOPUM HKCTPEMAJIbHBIX  3HAYEHUI,
NIOCTAaHOBKM 3anauu ['ymOens u omnpezaeneHus MpEAENbHbIX 3HAYEHUH, MaTEMaTH4YECKOro
00OCHOBaHMS CPETHEKBAIPATUIECKONH OIMMOKMA pACUYETHBIX THIPOJOTHUYECKUX YpPOBHEM,
BBIUMCIICHUSI TOYHBIX MOMEHTOB (CpEIHET0 3HAUYEHUS U JUCIIEPCHH) pactpeaeneHus ['ymoens,
SMIIMPHUYECKOIO aHAJIN3a U CTATUCTUYECKON MPOBEPKU JAaHHBIX, a TAKKE aHAIN3a U CPABHEHUS
METO/I0B OLICHKHM ITapaMeTpoB pactipeaeneHus ['ymoens.

OCHOBHBIEC pe3yNbTaThl TaHHOW TJIaBBl OMYyOJIMKOBAaHBI B PadOTax «MaTeMaTHUecKas
MOJIEJTb YCTOWYMBOCTH OEPETO3aIMTHBIX coopykeHnid Ha peke Kapupuuran B KyGonuénckom
paiione»[3-A], «MaTeMaTH4YeCcKas MOJEINb IIPOTHO3UPOBAHUS JKCTPEMAJIBHBIX
TUJIPOJIOTUYECKUX XapPAKTEPUCTUK HAa OCHOBE PErPECCHOHHOrO aHajiu3a M TEOPUHU YCIOBHBIX
JIOTHOPMAJIBHBIX pacrpeneaeHuiin[5-A], «IporHo3supoBaHue ypoBHS BOAbl peku IIsHIK Ha
OCHOBE CTaTHUCTHMYECKMX JAHHBIX C MCIOJIb30BAHUEM MATEMAaTHUYECKUX W MAaIMHHBIX
Mojenei»[6-A], «maremMaTuueckasi MOJIENb ABTOMATH3AIIUN PAa0OT MO YKPEIUICHUI0 OEperoB B
10’)kHOM Tajxukuctane»[9-Al u [12-A].

B maparpade 2.1 mpencraBieHbl OCHOBHBIE IOJIOKEHUS TEOPHHU HKCTPEMaJIbHBIX
3HA4YCHUMN.

Teopema ®dumepa - Tunmerra - I'nexenxko [1]. «Ecnu cymecTByroT HOpMHUpYrOIIME
Mn_bn
an
CXOAMUTCS K MPEAEIBHOMY paclpeieseHUI0, TO 3TO IPENEIbHOE paclpeieeHUE OTHOCUTCS K

OJIHOMY U3 TpeX TUIOB» [1].:

e «Pacnpenenenue I'ymbens (tun 1) - qy1st pacnipeneneHuil ¢ 3KCOHEHUUAIbHBIMU
XBOCTaMU» (HOPMAaJIbHOE, SKCTIOHEHIIHATLHOE, JIOTAapH(PMHIECKH HOPMATLHOE).

o Pacnpenenenne @pemie (tun 1) - 115 «TAXKEIBIX XBOCTOBY (CTEIIEHHBIEC 3aKOHBI).

e Pacnpenenenune BeiiOyinna (tum I11) - st pactipenenenuil ¢ BepxHei rpaHunein|[1].

[Ipy 1pOEKTHUPOBAHMM  YKpEIUIEHUS OeperoB  OOBIYHO  OPUEHTUPYIOTCS  Ha
MaKCUMaJIbHbI YpPOBEHb BOJbl, YCTAaHOBJICHHBIH B Xo0je HaOmtoneHuid. Takue HaOmOAeHUS

KOHCTaHTHI a, > 0, b, Takue, 4T0 pacmnpeneneHrne HOPMHPOBAHHOTO MaKCHMyMa
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MOTYT OXBAaTbIBaTh MEPUOJbI NPOAOJKUTENBHOCTRIO 1, 10, 20 nmnn paxe 50 net. Hanpuwmep,
ecliu IJIaHupyeTcst yKpenuthb Oeper B 2026 roxy, HEOOXOAMMO UCIOIB30BaTh CTATUCTUIECKHE
JaHHbIE 3a MNpeaplayliue ronapl. M3 umeromuxcsi CBeAEHU BBIOMPAOT MaKCHUMAaJIbHBII
3a(puKCHpPOBAHHBIN ypOBEHb BOJBI IS JaHHOTO ydacTka. Kpome Ttoro, mpu paspaboTke
IIPOEKTA K 3TOMY I10Ka3aTelto A00aBistoT 3anac BeIcoThl B 0,5 Merpa. Ciaenxyer OTMETUTD, UTO
HEOOXOAMMBI METOJbI, MO3BOJSIONINE MPOrHO3UPOBATH YPOBEHb BOABI HAa OCHOBE
CTaTUCTHYECKHX JaHHBIX - [IPUYEM HE TOJBKO Ha OJIMKAUIIMKA roj1, HO M Ha nepcreKkTuBy B 20,
50 u 6onee ner. [losTomy B pamkax naHHOU pabOTHI MBI paccMarpuBaeM metox ['ymoenst.

MaremaTnueckass MOJIedb MPOTHO3UPOBAHUS IKCTPEMAIIBHBIX COOBITUM, N3BECTHAS KaK
pacnpenenenue ['ymOens, Kak npaBUiI0, IMEET CIEAYIOMUI BHUI:

Qr=u—p-In (— In (1 —%)) (2.1.1)
31€Ch

T-ipOrHO3HBIN NIEPUOL;
o p_5V

B = T—BOJ‘IHOBOﬁ rapamerp, XapaKTepU3yIOIIUi BOLY;
U =X — y[-cpenHuii ypoBeHb BOJBI;

® y-nmocrosHHas Diiepa - MackepoHnu, u € 3Hauenue pasHo 0,5772;

1 - .
® x = ;2?:1 X; , X CPEJHUI YPOBEHb BOJIbI WU MOTPEOIEHNE BOABI, 71-KOJIUUECTBO

TOJIOB, X;-BBICOKHH YPOBEHB BOJIbI UM BBICOKHI 00BEM BOOTIOTPEOICHUS B JAHHOM TOIY;

° _ 2 ()2
S = ==, UCHOJb3yeTCs JUIS OLEHKH 3HAYCHUS B

[{uks1 TOBTOPSEMOCTH TAaKMX COOBITHM BbIpa)kKaeTcs CIEAYIOLUM 00pa3oMm: T =
1 X—u
rony » 3Reck F(x) = exp (— exp (— T))
O6nacteto 3Hauenuii F(x) sBasercs wunrepBan (0,1) . @DyHKOUS IUIOTHOCTH
BEPOSITHOCTU 0003HAYAETCS CIAEAYIOIINM 00pa30M:
F(x) = % - exp (— xT”exp (xTﬂ)) (2.1.3)

®opmyna (2.1.3) onpenenser BEpOATHOCTb HACTYIJICHUS B TE€UEHHUE I0jia HAUBBICIIETO
YPOBHS BOJIbl, MAKCUMAJIBHOT'O PACX0/1a BOJbI NI MAKCUMAJIbHOW TEMIIEpaTypbl BO31yXa.

B maparpade 2.2 paccmarpuBaeTcsi ONpENEIICHHEe TOYHOCTH CTATUCTHUYECKHX U
IIPOTrHO3HBIX 3HaueHWil, a B pazgenax 2.3-2.4 - (QyHKUUS TOYHOCTH pacHpeleieHUs
MaKCHUMaJIbHbIX 3HAYEHHM M MaTeMaTH4YeCKOoe OOOCHOBAaHUE CPEAHEKBAIPATHUECKON OIMIMOKU
PacUETHBIX TUAPOJIOTMUECKUX YPOBHEH.

B maparpade 2.5 npencraBieHbpl IMIUPUYECKAN aHAIM3 M CTATUCTUYECKAs MPOBEpKa
JaHHBIX. AHaJIU3UPYETCd BPEMEHHOW psIi €XKEroJHbIX MAKCHUMAJIbHBIX YPOBHEH BOJIbI Ha
TUIPOJIOTHUYECKOM TocTy XupMmaHxko Ha peke Ilsumx 3a mepuox 1970-1990 rr. (cm. Tada.
2.5.1):

Taoauuna 2.5.1. - Beicokue ypoBHH Boabl B peke [IsHk (moct Xupmaniko)

I'on Hcm T'on Hcm

1970 536 1981 616
1971 624 1982 628
1972 645 1983 671
1973 708 1984 608
1974 604 1985 536
1975 764 1986 554




IIponomxenne Tadaunsl 2.5.1.

1976 526 1987 600
1977 650 1988 633
1978 635 1989 723
1979 531 1990 604
1980 601

Hcmounux: cmamucmuueckue oaunnvle cuoponocma pexu Ilanoxc 6 cene Xupmandico, odbpabomka
asmopa.

JIns aHanm3a MCHONIB30BAICA BPEMEHHOM DPsif] €XKErOJHBIX MAaKCUMAaJbHBIX YPOBHEH
Boabl (H, cm), oxBareBatomuii 21-metHuii mepuoa HaOmoaeHuid. B rumponoruu BeIOOpKa
TAaKOTO 00BEMa CUMTAETCS PETNPE3CHTATHBHOMN ISl IPEBAPUTEIBHBIX HHKEHEPHBIX PAacUeTOB,
XOTs ¥ TpeOyeT TIIaTeJbHON MPOBEPKH HA HAIMYME CTATUCTUUECKUX aHOMalui. BusyanbHblil
aHaJIU3 XPOHOJOTMYECKOTO IpaduKa HE BBIABISAET BBIPAXKEHHOI'O JIMHEHHOTO TpPEHIA, YTO
IIO3BOJIAET PACCMATPUBATh TMIPOJIOTMYECKUNA PEKHMM PEKH KaK CTAllMOHAPHBIN B IIpeAeiax
paccMaTpuBacMoro nNepuoa.

IToctpoenue teopernueckoi monenu ['ymOGenst TpeOyeT olpeneneHuss MOMEHTOB
pacnpeneneHust, pacyeThl ObUIN BHITTOJIHEHBI METOJJOM MOMEHTOB.
Tab6amnna 2.5.2. - OcHOBHBIE CTATUCTUYECKUE TIOKA3ATENN

‘ [Tapametpsl H dopmyna pacyera H Pesynbrar
_ — H,
Cpennee apudmernueckoe (H) Z "y 618,91
i=1
n —2
(H; — H) 4016,09
Jucnepcust (Sz) W ’
i=1
CpenHekBaipaTUyHOE OTKIIOHEHUE (0) \/F 63,37
o
Koadduuuent Bapuanuu (C,) 2t 0,098

Hcmounux: pacuemsi agmopa Ha ocHoge 0anHbix mabauywvl 2.5.1.

3nauenue kod(duruenta Bapuanuu C, , paBHoe 0,098, yka3piBaeT Ha HU3KYIO
M3MEHUMBOCTh MAaKCHMAJbHBIX YpPOBHEH. OTO XapaKTEpHO Il PEK C IECYaHbIMU WM
CMEIIAHHBIMU THUIAMH II04B, I/I€ OCAJKH OTHOCHUTEIBHO PAaBHOMEPHBI. OMIMpUYECKas
BeposATHOCTH P Oblta paccunrana ¢ ucnosnb3oBanueM popmynsl Kpurkoro-Menkensi, KoTopas
IIPUMEHSETCS B THAPOJIOTMYECKOM INpakTuke Kak B Tamkukucrane, tak u B Poccuiickon

Oenepanuu.

Tab6uamnna 2.5.3. - PaHkUpoBaHHBIN Psii U AMIMPUYECKAsI BEPOSATHOCTD
Ton Vposens Bogbl (H) Pasuocts (H-H) P%
1975 764 145,095 4,55
1989 723 104,095 9,09
1973 708 89,095 13,64
1983 671 52,095 18,18
1977 650 31,095 22,73
1972 645 26,095 27,27
1978 635 16,095 31,82
1988 633 14,095 36,36
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Iponomxenne Tadaunsl 2.5.3.

1982 628 9,095 40,91
1971 624 5,095 45,45
1981 616 -2,905 50,00
1984 608 -10,905 54,55
1974 604 -14,905 59,09
1990 604 -14,905 63,64
1980 601 -17,905 68,18
1987 600 -18,905 72,73
1986 554 -64,905 77,27
1970 536 -82,905 81,82
1985 536 -82,905 86,36
1979 531 -87,905 90,91
1976 526 -92,905 95,45

Hcmounux: pacuemsi agmopa Ha ocHoge 0anHbix mabauywvl 2.5.1.

Wcnones3ys paccuutanHble 3Hauenus (Hu o), onpejenseM napaMeTphl TEOPETUYECKOI

GyHKUIUU:
1 .ITapameTrp MacmTaba pacCUUTBHIBACTCS HA OCHOBE 3HAYEHUS G CIIELYIOIIUM 00pa3oM:

%0 ~ 0,77970 = 0,7797 - 63,37 = 49,41.
2. TlapameTp MO3HINHK, OCHOBAHHBI HA 3HAYEHUX H,),a:
u=H — ya=~H—0,5772a ~ 618,91 — 0,5772 - 49,41 ~ 590,38.

[TapameTp | MeHbIIE CpEAHETO 3HAYEHMs, YTO MOATBEPKIAET IPABOCTOPOHHIOIO
ACUMMETPHIO paclpesiesieHus: Haubosee BEpOsITHBIA TOJ0BOM YPOBEHBb I'PYNIIUPYETCS] BOKPYT
ormeTtku 590,38 cM, TOorja Kak peAKUe BHICOKHE MaBOAKU MOBBIIIAIOT CPEJHEE 3HAYEHUE 10
618,91 cwm.

JU1sl OLIEHKM COOTBETCTBUSA MoJenH ['ymOens HeoOXOAMMO CpPaBHUTh TEOPETUYECKUN
koo duuent acummerpun (Cg = 1,14) ¢ SOMIUPUIECKMM 3HAYEHHUEM:

a =

op.

Paznuna mexnay teopernueckuM (1,14) u pacuetnsim (1,09) 3HaueHUsIMH COCTaBIsIET MEHEE
5%. Ucxona u3 cpennero 3Hauenuss H = 618,90, ¢hopmyna nns pacuera ypoBHS BOIbI UMEET
CHENYIOLINI BUI:

H, =u+ay,
3neck y = -In(-In(1 — P/100)), 3aBUCHT UCKITFOUUTEIHHO OT IMMOCTaBIsIeMOTO P.
Tabuamnna 2.5.4 .- Pacyer pa3ianyuHbIX YPOBHEN BEPOSITHOCTU IPEBBIIICHHUS

DOMIpudecKas [Tporuo3usiit nepuon T (rox) Koadduruent y Vposens BoabI H,
BeposiTHOCTH P (%)
0,1% 1000 6,907 935
1% 100 4,600 817
3% 33 3,485 760
5% 20 2,970 734
10% 10 2,250 697
50% 2 0,367 601

Hcmounux: pacuemsl asmopa ¢ ucnonvzosanuem pacnpeoenenus I ymoens.
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YuuThiBass OrpaHUYEHHOE KOJMYECTBO HAOMIOJEHUN 3a ypoBHEM Boiabl (n=21),
TOYEYHAs] OIEHKA YPOBHS MOXKET COAEpKaTh 3HAYUTEIBHYIO MOTPEIIHOCTh. JJisi CHUXKEHUS
PHUCKOB NPU MHKEHEPHOM MPOEKTUPOBAHUM PACCUUTHIBAETCS JOBEPUTENIbHBIM WHTEpPBAN IS

YPOBHS BOJIbI H,,.

Meron pacuera norpemsoctd. CrangapTHas omMOKa KBaHTWIS paclpeaesieHus
['ym0ens, £, pacCUUTHIBAETCA 110 CIEAYIOWEN popmyie:

E=—ZJ T+ 1,14 y+1,1,2
- 14 y+ 1,152

Jliga ypoBHs noBepust 95% (MpUHATOro B JUCCEPTALIMOHHOM MCCIIEIOBAHUM) TOBEPUTEIBHBIE
IPAHUILIBI ONIPENENAOTCS Kak H,+2F),.

Taoauuna 2.5.5. - [lapameTpsl «kopuaopa 6€30macHOCTH»
Bepxunii npenen Hwxnnii npenen
9 Yposens Boasl /7, | IIporpemnocts £
P (%) P Aty | Hporp » (+2E,) (-2E,)
1% 817 43,1 903 731
5% 734 29,8 794 674
10% 697 24,9 747 647
50% 601 13,8 629 573

Hcemounuk: pacdenibl asmopa

Ha ocHoBe 3HaueHuil mapameTpoB, MPUBEACHHBIX B Tabiuie 2.5.5, MOCTPOUM MPOTHO3ZHBIN
KOpHUI0p YpOBHsI BOJbl B peke [1anx (moct XupMaHxo):

MporHos ypoBHsA BOAbI
1000
903

900
817

817
800 794
794
700 731 747 629
674 y
600 647 poBeHb BOAbI
684

500 HwxHas rpaHnya
(B+2Ppn)

400 BepxHasa rpaHuua
B+2P

300 ( A)

200 o - - -

1 2 3 4 PB

PucyHok 2.6.1. I'panuns! ypoBHU BoJbI (pa3paboTka aBTOpa Ha OCHOBE JaHHBIX TaOmHIIb 2.5.5.)

B maparpade 2.6 npencraBiaeHsl METOIBI OIICHKH MTAPaMETPOB pactpeneneaus ['ymoens
Y UX CPABHUTEJIbHBIN aHAIU3.

«3yyeHue CTaTUCTUYECKUX 3aKOHOMEPHOCTEH WIpaeT KIIOYEBYIO POJIb B aHaIU3e
IKCTPEMABHBIX TPUPOAHBIX U TEXHOTCHHBIX COObITHI. K TakuM COOBITHSIM OTHOCSTCS
MUKOBBIE YPOBHU BOJIbI B pPEKaX, CHIIbHBbIE OCAJKH, HABOJHEHUS W JPYrUe€ SBJICHUSA,
BO3JICUCTBYIOIIME HA OKPYXKAlOLlylo cpeny. s onmmcaHus 3THX NPOLECCOB IIPUMEHSIOTCS
METO/1bl TEOPUH IKCTPEMAJIBbHBIX 3HaueHu»[23]. Hama uenp - ucronb30BaTh MaTEMaTHUYECKHE
METO/Ibl TPOTHO3UPOBAHUS (B YaCTHOCTHU, TEOPETUUECKUE OCHOBBI pacnpenenenus ['ymbens u
JMHEWHOU perpeccuu) i Mpe/ICKa3aHusl MUKOBBIX YPOBHEH BOJbI B PEKaX, MOCKOJbKY Ha
OCHOBE TaKHUX MPOTHO30B OCYIIECTBISIOTCS MEPOIPUITHS 110 YKpEIUIeHUI0 Oeperos. B qannom
UCCJICIOBAHUM MBI TPUMEHSEM BBINICYIIOMSHYTbIE METOABl K pekam PecmyOimku
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Tamxukucran, B yactHOCcTH K pekaMm [lsumk, Kapupuuran u Keisuicy. Cnemxyer oTMETHTS,
YTO IPEICTABIEHHBIE HUKE METOJIbI MOT'YT OBITH IPUMEHEHBI KO BCEM PEKaM PECITYOJIUKH.
Kak yxke orMmedanocp, HNPUMEHEHME YIOMSHYTBIX METOJOB OCHOBBIBAETCA Ha
CTaTUCTUYECKUX JaHHBIX. /[aHHOE MccaenoBaHue COCPENOTOYEHO HA TE€X PAalOHAaX, IIe MOCie
pacnana Coerckoro Coro3a He ObLIIM BOCCTAHOBJIEHBI CTAHIIMM MOHUTOPUHIA U KOTOPBIE T10-
MpPEeKHEMY NOJIBEPKEHBI PUCKY. OJTHUM U3 TAaKUX PaOHOB siBJsieTCs OaccelH peku IIaHmK.
Cratuctuyeckue JaHHblE ObUIM MOJTYYEHBI CO CTAHLIMM MOHUTOpPUHIA Ha peke [IsaHmK,
PacIooKeHHOH B celie XupMaHxko (cMm. Tabu. 2.6.1).
Tabamna 2.6.1. - Craructudyeckue JaHHbIE O MAaKCHMaJbHBIX YPOBHSX BOAbI B peke IIsHmk (moct
XUpMaH]IxKO)

l'on MakcuMasbHbI YPOBEHB BOJIBI (B CM) [Torpebnenue BOabI
1970 536 2137
1971 624 2710
1972 645 2560
1973 708 2059
1974 604 2327
1975 764 2217
1976 526 2056
1977 650 2044
1978 635 2233
1979 531 2239
1980 601 2137
1981 616 2630
1982 628 2102
1983 671 2034
1984 608 1958
1985 536 2152
1986 554 2035
1987 600 3200
1988 633 2106
1989 723 1991
1990 604 2214

Hcmounux: cmamucmuyeckue oannvle euoponocma Xupmaudico na pexe Ilanooc, obpabomka aemopa

B kadectBe mnepBoro mara Mo IPOBEPKE TOYHOCTU HCIOJIb3YEMOHM MOJEIU MBI
BBIOMpAaeM JOCTOBEPHbIE CTATHCTUYECKHE JaHHbIE, MOoJdydeHHble B 1983 romy Ha craHuuu
MOHUTOpPHUHTA Ha peke [IsHmx (kunuiak XupMaHko), 1 popMupyeM mporuo3 Ha 1984 rog.

JUJ11 KOpPEKTHOrO pacyeTa 3MIMPUIECKON BEPOATHOCTH Mbl ONIPEJENIsieM 3HaueHue F(x)

[V} o 1
-C UCnoJib30BaHNeM MeTona Belibyia, Beipaskaemoro opmynoi P;==7» /i€ p,-BEPOATHOCTH
n

1o BeitOysuty ans i-il TOUKH, i-paHT TOYKU JaHHBIX, a 1-00111€€ KOJIUYECTBO TOUEK JTAHHBIX.

Ha sTom sTame Mbl npeacTaBisieM pe3ybTaThl MPOBEACHHOTO aHAIM3a B TpaduieckoM
Buje. CHHMM LIBETOM Ha JMarpaMMe IMoKa3aH [IPOrHO3UPYEMbIil ypoBeHb BoAbl Ha 1984 rop, a
KPacHBIM - TpaK CTAaTHCTUYECKUX JAHHBIX (CM. PUCYHOK 2.6.2).
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s [1pOrH 03HblE AaHHbIE 1984 roaa

CpaBHeHHe CTaTUCTUYECKUX AaHHBIX , U AaHHbIX PACYUTaHHbIX N0
meroay fymbens, sa 1984 rog

0
Despa 1 fe

B

Kal ) ) Cewtabd
Mapr D Aneap Hoabp Okmbp Anpen 0 Mai = Wiow

?-‘.1 RR 343 17 707 85 373 71 348 65 373 E? 200
&31,00 993,17 £31,800 343,11 398,20 313,04 333,

CramcTiyeckie fannbie1984roga 267 |« 266 280 298 306

A2 | 58 | 578 603
Bil -~ &V CLAY v

Won  Asryct

94 428,70 461,60 501,56 555,00 642,10

607 | 608

Pucynok 2.6.2. -CpaBHeHHe CTATHCTHYECKHX JAHHBIX M JaHHBIX, PACCYMTAHHBIX 0 MeToay I'ymbeus, 3a

1984 rox (pacuetsl 1 00pabOTKa aBTOpa HA OCHOBE JJAHHBIX THAPOIIOCTa Ha peke [ITHmK)

CornacHo NpeJIOKEHHOMY IJIaHY, MAKCUMAaJIbHBI YPOBEHb BOJbI cocTaBiisieT 6,42 merpa.
[IpencraBnsgeM TabIMIly NOJYyYEHHBIX 3HAUECHUI:
Tab6auna 2.6.3. - Tabnuma cTaTUCTUYECKUX U TPOTHO3HBIX Moka3ateneid 3a 1983 u 1984 rozwt

CaMBbIi BBICOKH
1 YpOBEHb BOJIbI
B Mecsmax 1983

ITporuo3upyemMbie Makcu
MaJIbHBIE YPOBHU BOJBI 1T

CaMBbI# BBICOKUH
YPOBEHb BOJBI B M

Mecsbl roga o Mecsanam 1984 roga ecamax 1984 roma 3HaueHus p

®deBpaib 252 231,6620181 267 0,076923077
Maprt 257 343,1701755 266 0,153846154
Jlexabpb 258 297,8575695 280 0,230769231
SAuBapp 262 323,7113337 298 0,307692308
Hos6pn 282 348,5575462 306 0,384615385
OxTs0pb 335 373,621531 360 0,461538462
Anpenb 400 399,9443834 412 0,538461538
CeHTs10pb 512 428,7079279 528 0,615384615
Maii 514 461,6014944 578 0,692307692
Hionn 570 501,5672107 603 0,769230769
Hronw 625 555,0065601 607 0,846153846
ABrycr 671 642,1066397 608 0,923076923

Hcemounuk: pacdenibl asmopa Ha OCHO6€ OAHHBIX 2u6p0nocma usz pexu Ilanoxc na ocnose memooa

Tymbens

B Tabnurne 2.6.3 mokazaHo, 4TO MaKCUMaJIbHBIA YPOBEHB BOJBI B 1984 romy cocrasmi 6,08 M,
TOTrJa Kak IPOTHO3UPYEMBI MaKCHUMaJlbHbI ypOBEHb Ha 3TOT roja paBHsca 6,42 M.
MakcuManbHbIil ypOBEHb BOJBI SABIISAETCA ONPEAENAIOIMM (aKTOpOM IpHU BbIOOpPE Mep IO
yKpemieHnio OeperoB. [[imst cpaBHEHHsSI pe3yslbTaTOB M OICHKH CTENEHH HX OJIN30CTH
HCIIOJIb3YETC KOPPEISMOHHBIN aHanu3. DakTU4YecKue JTaHHbIE MIPEICTABIEHbI B CIEyOLIEH

Tabnuniie:
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Tab6auuna 2.6.4 - Craructudyeckue u MporHo3Hbie JaHHbie 3a 1984 roa. CBogHas Tabnuma

) A A I

§ Q. N 0 o | O e~
= =

2 | |§ |E |& |§ |5 | -

m o < @ = & o ov = £

) S () s =) i = o < @ @ M

=] = = = am o < O an | = ~ ~ <

Craructuueckue nansble 32 1984 roa (MakCHMMallbHBINA YPOBEHb BOJIbI 32 KaXK/IbIM MECSIIT)
267 266 |280 [298 [306 [360 [412 [528 [578 |603 |607 608
JlaHHBIE, CIIPOTHO3UPOBAaHHBIE C UCIIOIB30BaHUEeM MeTona ['ymbens B 1984 rony (MakcuMaibHbIH
YPOBEHB BOJIBI 32 KXKJIBII MECSII)
231,7 |343,2 12979 |323,7 | 348,6 | 373,6 | 399,9 | 428,7 | 461,6 | 501,6 | 555,0 | 642,1

Hcmounux: pacuemuvl asmopa Ha ocHoge dannblx mabauysl 2.6.3 u memooa peepeccuu [21].

«/ns onpenenenus napamerpos a U b B ypaBHeHUH (2.6.4) MeTO10M BEIOPAHHBIX TOUYEK
Mbl - KaK OTMEYaJIOCh paHee - IOJCTAaBIISIEM KOOPJIMHATHI ABYX TOYEK, NPUBEICHHBIX B
tabymie 2.6.2 nus HavanbHOTO ((eBpasib) U KOHEYHOTO (aBTyCT) MOMEHTOB Bpemenu: (267,
231,662) u (608; 642,11)»[21]. B pe3ynbrare noaydaem ClIeIyIONIYI0 CUCTEMY YPaBHEHHI:

{267a+b=23 1,662,
608a+b=642,11.

Pemass cuctemy  MeTogoM — perpeccud, HaxoAuM — mapaMmeTrpel a u  b:
a=1,2037, b=-89,7396. Ha ocHOBe HailICHHBIX MapamMeTPOB MbI MOJIYUYUIIU CIEIYyIOIIee
YpaBHEHHE:

y=1,2037x-89,7396.
Jlnist moctpoenust rpaduka 3TOT0 TUHEHHOTO ypaBHEHUS BRIOMPAIOTCS MMPOTHO3HPYEMBIE

3HA4YCHUA X
700

e
0 " 2
® 6
500 < .
)I/ (
101
o
8] >
= 1
/ ® IIporeoskre JaHHbIE
20 KoopnuEaTs ypaBHeHHA
PErPECcCHHE

20 300 401 OO 500 600 00

PucyHnok 2.6.3. -CpaBHeHHe CTATHCTHYECKUX M MPOTrHO3HBIX JAHHBIX, MOJY4YeHHBIX C
ucnoab3oBanueM Metoaa I'ymbess, 3a 1984 roga (pacuers u 06paboTKa aBTOpa Ha OCHOBE JTAHHBIX
TabnuIB! 2.6.4)

JInss npoBEpPKH TOYHOCTHM HCHOJIB3YEMOM MOJEIM Mbl IPUMEHSEM CIEIYIOUIYIO
bopmyay: ,
n N
_ i-1 (Vi =9
n _ o2’
i=1 (Vi =¥)
3pech y, -MPOrHO3UPYEMbIE 3HAYEHHUSI, PACCYUTAHHBIC 10 YPABHEHUIO PErpeccHu

R*=1

y=1,2037x-89,739 , y -cpeaHee 3HA4Y€HHWE CTATUCTUYECKHUX JAHHBIX, M (yl.-j;l.)2 -omuroka

—2
MojienH, ik (v,-y) -001as Bapualus JIaHHBIX, & ) -CTATUCTHYECKHE JIAHHBIE.

15



Hns R? CIIPABEJIUBHI CIEAYIOIIHUE YCIOBUA:

o Ecmu R*=1 PE3yJbTATHI MOJEIH UIEHTUYHBI (PAKTUYECKUM PE3YJIbTATaAM;

o Ecmu R*<0,5 pe3yIbTaThl MO HE COOTBETCTBYIOT (DaKTUIECKUM PE3yJIbTaTaM;

o Ecmu R*>0,5 pesynbTaTsl MOJCITH OIIN3KA K (hAKTHYECKIM PE3yIIbTATaM.
Mps1 0600111a6M | TIPEACTABIIIEM PACUECTHBIC 3HAYCHUS B CIICTYIOIICH Ta0HIIe:
Ta6auuna 2.6.5.- Tabnuia aAsst OLIEHKH CTENEHU OJU30CTH MOYYCHHBIX PE3yIbTaTOB

Y, 7 0, =) 0, —
252 189,1119712 3954,904165 25440,25
257 323,3343402 4400,244696 23870,25
258 268,7915564 116,4576897 23562,25
262 299.9117324 1437,299452 22350,25
282 329,8191184 2286,668081 16770,25
335 359,9886369 624,4319735 5852,25
400 391,6734542 69,33136425 132,25
512 426,2961328 7345,152854 10100,25
514 465,8901188 2314,560674 10506,25
570 513,9968515 3136,352644 25122,25
625 578,3217964 2178,854694 45582,25
671 683,1641622 147,9668425 67340,25
y=411,5 Y, (09,)°=28012,22513 Y 07)=276629

Hcemounuk: pacdenibl asmopa

Takum oOpazom,

, . 28012,22513
276629

=1-0,101263=0,8987.

Ortcrona crnemyer, 4To R2=O,8987. DTO O3HAYaeT, YTO JaHHBIC, MOJYYEHHBIE C MOMOILbIO
Metozaa ['ymOernsi, 6JIM3KH K CTATUCTUYECKUM JTaHHbIM 3a 1984 rox.

Teneps MBI pacuidpsieM paMKd HaIIEro aHalu3a, COCTaBiisisi mporHo3 Ha 10 ner u
COTOCTABJISISL TOJY4YEHHbIE MMOKa3aTenau. B Tabnune 2.6.6 moka3aHO, UYTO MaKCHUMallbHBIN
YpOBEHb BOJbI, 3aduKcHpoBaHHBIM B mepuog ¢ 1970 mo 1989 rox, cocraBunm 7,23 wm.
1970-1980 roxwl
MPOTHO3UPYEM YpPOBEHb BOJbI B pPEKE M CpPaBHUBAEM pE3yJibTaTbl C (PaKTUUECKUMU

CTATUCTUYECKUMU JaHHBIMU (CM. Tabmuiy 2.6.6):
Tabauna 2.6.6 - Craructuueckue qanueie 3a 1970-1989 rr. u npornosnsie nannsie 3a 1980-1989 rr.

I/ICHOJ'H)3y$I CTaTUCTUYCCKUEC JOAaHHBIC 3a

u Merox ['ymbens,

Ton MakcuManbHEIN YPOBEHB BOJIBI Ton ®dakTH4eCKbIe [Iporuo3Hele TaHHBIE 32
(B cm) JTAHHBIC 1980-1989 roapt
1976 526 1985 536 534,406449
1979 531 1986 554 555,0616184
1970 536 1987 600 571,5049655
1974 604 1980 601 586,6571835
1971 624 1984 608 601,7447833
1978 635 1981 616 617,6656261
1972 645 1982 628 635,4318038
1977 650 1988 633 656,6317278
1973 708 1983 671 684,5904921
1975 764 1989 723 729,6653314

Hcmounux: pacuemul agmopa Ha 0CHO8e CIMamucmu4eckux OaHHbIX 2UOPOnoCma Xupmaudico Ha
pexe Ilanoxc ¢ ucnonvsosanuem memooa I ymoens
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CoriacHO TPOTHO3Y, BBICOKHH ypOBEHb BOABI JOCTUTHET 7,29 merpa (cM. Tabm. 2.6.6).
['paduueckoe mpeacTaBieHUE MOIYYEHHOTO pe3yJbTaTa TMPUBEACHO HIDKE (CM. PUCYHOK
2.6.4).

CpaBHEeHMe CTaTUCTUYECKUX AaHHbIX O MaKCMMaZIbHOM
ypoBHe Boabl peku MNaH 4K B AepesHe XUpMaHAMO C
NPOrHosHbIMM gaHHbiMM 3a 1980-1989 roabi

- C _.'_cfl
G S s — L
600 :'-—-——C-—-—-(;..—--C '
O ———
500
200
100
1 2 3 4 - : : S 9 )
= CTamcTuyeckMe gaiHble 536 | 554 600 601 608 616 628 633 671 723
=0~ [porHo3Hbie aaHHbie 534,40 555,06 571,50 586,65 601,74 617,66 635,43 656,63 684,59 729,66

PucyHok 2.6.4. - CpaBHeHHe MaKCUMAJIBLHBIX YPOBHeil BoAbI pekH IIsiHIXk Ha ocHOBe

CTATUCTHYECKMX JAHHBIX M pacnpenenenus ['ymoesst (pacyeTsl 1 00paboTKa aBTOpa Ha OCHOBE TaOJIHIIBI
2.6.6.)

OKCIEpUMEHTHI TMOKa3anu, 4yTo Meron ['ymOens maer xopoluwe pe3yiabTaThl U
MPUMEHSETCS ISl ONPEAECIEHNUS MAKCUMAJIBHBIX YPOBHEU BOJBI B PEKAX.

Ha cnenyromem stane Mbl IJIAaHUPYEM UCITOIB30BATh TAHHBIE O BBICOKHX YPOBHSIX BOJBI
3a 20 net, npeAcTaBiaeHHbIe B Ta0uie 2.6.1, 1jg mporHo3upoBaHMs MAKCUMAJIBHBIX YPOBHEN
BOJbI B pa3jIN4HbIE I'OJIbI:

Tabémamna 2.6.7 - IIpornosupyemslii ypoBeHb BoAbl Ha 2026-2050 romabt

I'on 2026 | 2027 | 2029 | 2034 | 2040 | 2050

IIporHo3upyemslii ypoBEHb BOJBI (B CM) 819 | 821 | 825 |834 |843 | 856

Hcmounux: IIpocno3el u pacuemsl agmopa ¢ ucnoivzoeanuem memooa I ymoens

B ranase 3 (maparpager 3.1-3.3) gucceprauuMu paccMaTpUBAIOTCS  CTPYKTYpa,
(GYyHKIIMOHAIBHBIE BO3MOXXHOCTH M peaTM3alus MPOTrPaMMHOTO KOMILIEKCa, pa3pabOTaHHOTO B
pamkax pgaHHoro wuccienoanus. Co3gaHHOE MPOrpaMMHOE OOECIEYEeHHUE I103BOJISET
IIPOrHO3UPOBATH 3KCTPEMAJIbHBIE YPOBHU M PacXO/bl BOJIbI; HA OCHOBE ATHX IPOTHO30B OHO
paccUMTHIBAET NMOTPEOHOCTh B CTPOUTENBHBIX MaTepHagax M OLEHUBAET CTOMMOCTh 1aMObl B
3aBUCUMOCTH OT BBIOPAaHHOIO METOJAA YKpersieHus Oepera. Pe3ynbpTaThl, IMONIy4YEeHHBIE B
JaHHOW TIJaBe, NpeJICTaBlIeHbl B paboTax «00 OJHOM QJIrOpUTME aBTOMATU3ALMH U
OeperoykpenuTeNbHbIX padot mam6 peku Kei3puicy Boceiickoro paiionan[1-A], «aucneHHBIHA
pacuét OeperozamuTHas 7amba Ha eBoM Oepery peku Kadapuuran KyOonuénckuii paiionay
[2-A, 8-A], «mporHo3MpoBaHHE pacxoJa MaTepualoB s OeperoyKpenuTeIbHBIX
coopyxeHui»[10-A] 1 «xoMIIEKC IPOrpaMM JUIsl aBTOMATU3aLUU THIPABINYECKUX PAaCUETOB
TUAPOTEXHUYECKUX COOPYKEHUH U ompeesieHrust 00beMOB pacxojia MatepuanoB»[11-A].

Pa3paboranHas nporpamma COCTOUT U3 JIBYX YacTeH:

1. IIporHo3upoBaHue ypoBHs BOJIbI;
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2. Pacuer pacxona MaTtepuaioB JUIsl yKpeTuieHUs] Oeperos.

[Iporpamma paspabotana B cpene Windows Forms (C#).

I'maBHOE OKHO MPOIrpaMMBbl COAEPIKUT MATh IIYHKTOB MEHIO: «I 1aBHOE MeHI0», «HoBbIE
naHabiey, «Pacxom Boasl B peke», «JlnHamuka ypoBHS BoAbl B peke» u «lIpornosupoBanue
YpOBHS BOIBI B peKe». B TIaBHOM OKHE TakXe TPEACTaBICHbl OCHOBHBIE KOMAaHJFI,
KacaroIlIrecss METOA0B YKperuieHus 6eperos (cMm. pucyHok 3.1.1):

MporpammMHBIfi KOMMAEKC AN NPOrHOSMPOBaHUA MaKCMMaNbHOMO YPOBHRA ECAbI B PEKE U Pac4&Ta MaTEPUaNos Ana yKpenneHus Geperos n

. [naeHasa Hoeele gaHHbie Pacxopa soap! AunHamunka YPOEHSA BCAbI B pEKaX I’lporHosuposaHue YPOEHA BOAbI B pEKE

e

VLI.V. Hpoex’rﬂaﬂ cMeTa
CTPOHTEILCTBA OTCTOHHHKA
- v a 2

«VIIL. IlpoeKkTHas CMeTa 5| VIII. HrepannoHHBIE MOJeTH
I = =
BOAONPONYCKHOH TPyOEI (Tpyda BEepOSATHOIO pa3MbIBa
—_— .

Pucynok 3.1.1. - ''1aBHOe 0KHO MPOrpaMMbl (KOMITBIOTEpHAs IPOrpaMMa, pazpaboTaHHAS
aBTopoMm [11-A])
[IepBas yacTh IpOrpaMmsl, BBIIOJHSOMIAS MPOrHO3UPOBAHUE YPOBHS BOJbI, OCHOBaHA
Ha (opmynax ®3 TIaBbl 2 M TPOBEPEHHBIX TecTaX. BIIOK-cxema 3TOW YacTH MPOTrpaMMBbI

npeaAcTaBJICHA HUXKC!

CoOop DaHHBIX HaQUOOeHHH 33
MAaKCHMAIBEHEIMH VPOEBHSIMH EOOEI B
PEKAX 2A N-TOA: X1,X3, «uup Xy

1

PacyeT CTAaTHCTHYEeCKHX NapaMeTpoE X, S.

1

BeIMHCISHHE IAap aMETPOE &, 5.

i

TIp OorHOZHPOEaAHHE MAKCHMAJIEHOIO YPOEBHS BEOOEI
E pPEKe C IepHOOOM NOoETOpsAeMocTH 1 ner Pacuer

o —u—p-im(—m(i—2)

/ BrIlEono pesyiibTara Qr /

Pucynok 3.1.2. - Biok-cxema aJropurMa nporHo3MpoBaHus IKCTPeMalbHbIX YPOBHeH

BO/IbI B PeKe ¢ HCMOIb30BaHneM Moaeau ['ymbess (pa3paboTaHHO aBTOPOM)
18




B »3T0il yactTm mnporpamMmbl MOKHO CIPOTHO3UPOBAaThb YPOBEHb BOJABI B pEKE Ha
onpeneneHHb nepuoa. Harmpumep, Ha OCHOBE CTaTUCTUYECKHUX JAHHBIX 1O peke IIaHmIK MBI
COCTaBJIIEM CJIEAYIOLME IPOTHO3bI:

- UCIOJIb3Ys CTaTUCTUUYECKHUE AaHHbIe U3 Tabnuubl 2.6.1 3a nepuosa ¢ 1970 mo 1990 rog,
MBI IPOTHO3UPYEM MaKCUMalbHbIA ypoBeHb BOJbI B peke [IsHmx Ha 2026 ron (cM. pucyHOK

| 85l MporxosuposaHue sogrHoro cToka peku Ha ocHose pacnpedeneris Mymbens - (m] X
T (roﬂ)= 36 cPenHee 3HaueHue 6,18905 p= 590,385 B: 49 411 f(x): 0,57
03upoBaHue ypoBHU Boabl AnA 36 rona 819,706 MaKCMMaITbHBI Pacxof, BOAb 5979,205
Fom: Maxcuma o Tporrosn Buuucnutb OunucTuTL
ypoBeHs B YPOBHM BO
» 536 2014 790 [pacuki CPaBHEHNA CTATMCTUHECKIX W npol P! no nexnio MymBens
197 624 2015 733 1000 —— CraTucTHyeckpe NakHbIE
1972 645 2016 7% 0 Mportos (Mymben)

1973 708 2017 799

1974 604 2018 801 800

1575 764 2019 804

1976 526 2020 806 2 6o
650 2021 809

1977
1978 635 2022 s
1979 531 2023 813
1980 601 2024 815
1981 616 2025 817
1982 628 2026 819
1983 671 .

400

¥posent Boaw! (cM|

200

0 —
S 0 o oD & S P o & I I )
FLLLFSFSS S S & s FEFS FFF

Pucynok 3.1.3. - PesyabTaT nNporso3a ypoBHs BoAbl B peke Ha 2026 roa (koMnbroTepHas
nporpamma, pazpadorannas aBropom [11-A))

CornacHo pacnpezenenuto 1'ym0Oens, MakCuManbHbI YPOBEHb BOJBI B peke IIsHmk B
2026 romy mocturuer 8,19 M, a MaKCHUMaBLHBIN pacxo]] BoJbI cocTtaBut 5979,205 m3/c.

MakcumarnbHbIi pacxof BoAb!

- Ha Ommkaimme derbipe Toda - BIWIOTh g0 2030 roma - MBI IUTAHHpPYEM
CIIPOTHO3UPOBATh MaKCUMAaJIbHBII ypPOBEHb BOJIbI B peke IIau/uk (cM. pucyHok 3.1.4):
85! MporHosMpoBaHWe BOAHOO CTOKA PeKy Ha OcHoBE pacnpeaeneruns Nymbena = o X
T (ron)= 40 Cpennee 3nauenme 6,18905 = 590,385 p= 49,411 fix)= 0.57
03MpoBaHue ypoBHM Boabl Ans 40 roaa 827,218 6179,723

p— \ Buumcimtob OuucTuts

Makcumal

rODbI YypoBeHb B rODbI YPOBHW BO

» 1970 536 2018 801 paiki CPaBHEHNA CTATUCTUHECKIX W npor Py no pacnpeaenermio [ymSena
1971 624 2019 804 1000 —— CraTheTiieckie Aakhle
1972 645 2020 806 30 Mportios (Mymben)

1973 708 2021 809

1974 604 2022 811 800
1975 764 223 813
1576 526 2024 815 2 so0d

1977 650 2025 817
1978 635 2026 819
1979 531 2027 821
1980 601 2028 823
1981 616 2029 825
1982 628 2030 827
1983 671 .

Yposenb Bogb! (cmM|

400

200

n

Pucynok 3.1.4. - IIporso3 ypoBHeii Bobl B pekax Ha 50-seTHuii nepuon (1990-2040 rr.) (KoMIbIOTepHas

nporpaMma, papadorantast aBTopom [11-A])
B nepuon 2026-2030 romoB mporHo3upyercs, YTO MaKCUMaJbHbIA YpPOBEHb BOJBI B
peke [IsHmK nocTuraet 8,27 M, a MAKCUMAaITLHBIN pacxo]] BOJbI cocTaBut 6179,723 m?/c.
Bropoii stanm mporpaMMbl mpeaycMaTpuBaeT pacueT HEOOXOIUMOTO KOJIMYECTBA
MaTepHasioB sl yKperuieHus: 0eperoB. Ha 3Tom 3rtame, ¢ y4eToMm MPOTHO3HBIX JaHHBIX U
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BBIOPAHHOTO METOAA YKPEIUICHHsI, OMpEeAeioTcs TpeOyeMblii 00beM MaTepHaioB W 0OmIne
3arparbl. CTpyKTypa JaHHOI'O 3Tala IporpamMMsl IPEACTaBIeHa Ha CIEAYIOLIEH cXxeme:

Hagamo
A
Jaunsie /
Q A LC /
- Qll Q N . - Z
1;-;;4:-.%,_.11:-:-9.)5--' 80 = Axor 9'3—' H_ -s%i Viw H_, B, =CrnR.,

VQ‘ B_\'- q. Hm‘. \"“.1. Hm:_

Pucynok 3.1.5. - Biok-cxema pacyera noTpeOHOCTH B MaTepHaJiax JJisl YKpelieHus Oeperos
(pa3zpaboTka aBTOpa Ha OCHOBE T'MIPABIMUYECKOro pacyera [4-Al)
[IpencraBnennas Ha pucyHke 3.1.5 Onok-cxema pa3paboTaHa Ha OCHOBE OCHOBHBIX

dbopMyn 1S TUAPABINYECKUX PACUETOB PEYHBIX PyCel, IpUBEASHHBIX B Tabmue 3.1.1.
Tab6umua 3.1.1 - opMyibel 1151 THAPABINYECKUX PACUETOB

[lepevyens MHAMKATOPOB MOTOKA Brrancnsiembie hopMyITbl
0.10
Pycrnodopmupyromias ckopocts, M/cC. V, =0,817x T x (1000 x )37
0,5
CrabunbHas mupuHa pycia pexu (['octyHckuit), M By = Ax—-
0
y R _9
Bo3zneiictBue Bonpl Ha 1 M q= B
y
0,833
Cpennsist TiryOWHA MTOTOKA BOJBI, M H, .= 2
i, v,
vy o—_4
MakcuManbHasi CKOpOCThb BOJBI, M/C. max
H MUé.
[NorennuanbHas riryOuHa pa3MbIBa, M
Hm.a. = C X H,uué".

Hcmounuxk: eviuucasemvie popmynnt uz [1-A]

CTouT OTMETHTD, UTO IS pacueTa MOTPEOHOCTH B MaTepHaliaX MpH MPOBEIECHUU paboT
M0 YKPEIUICHUIO OEPEroB peK TeNeph HUCIOJIb3yeTCsl HOBBIM alropuTM. B kxadecTBe mpumMepos
MoxHO mpuBecTH peku [Lsamx u Keseuicy B Boceiickom paifone Xatmonckon obmactu. [lo
BHEJIPEHUS]  ATOF0  HOBOTO  NPOrPaMMHOIO  KOMIUIEKCA  PacyeThl  BBIMOJIHSIUCH
MPEUMYIIECTBEHHO C TTOMOIILI0 OOBIYHOTO KaBKYJISATOPA, U ATOT Iporecc 3anuMain ot 10 mo
15 mueit. C mOMOIIBIO 3TOTO CHENHAIBHO Pa3pabOTaHHOTO MPOTPAMMHOTO 00eCIeYeHHUs
3a/1a4y MOKHO BBIMOJHUTH 32 5—10 MuHyT. CTOUT OTMETUTD, YTO MOJI00HBIE MHHOBAIIMOHHbBIE
porpaMMbl  HEOOXOAMMBI MPOEKTUPOBUIMKAM M HWHXEHEpaM JUisi [POTHO3UPOBAHUS
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notpedHOCTel B pecypcax. JlaHHOe mporpaMMHOe oOecliedeHHe YK€ UCIOJIb3YeTCsS B JIBYX
opranm3anusax: npoekTHoM uHctutyTe ['VII « TamxukrunpoBoaxos3» u YIpaBiIeHUH BOAHBIX
pecypcoB Oacceitna pexu [TsaHK.

Bropas wacte mnporpamMmbl BBIIOJHSET T'HAPABIMYECKUE pacyeTbl U OIpEAeseT
noTpeOHOCTh B MaTepuaiax JIjsl yKpeIuieHus: 0eperoB; OHa BKIIOYAET CIEAYIOMUe (PYHKINU:

» Jlam0a ¢ 00 IUII0BKOI O€TOHHBIMH IIIUTAMM;

» ['abnonnas namoa;

» Kamnau;

» BonomnpomyckHnas Tpy0a;

» PacueT cTomMOCTH MPOEKTUPOBAHUS JaMOBI/HACKIIIN;

» Pacyer crouMocTH IPOEKTUPOBAHUS KaHAIIA;

» PacueT cTomMOCTH MPOEKTUPOBAHUS OTCTOMHHUKA;

» PacueT cToMMOCTH MPOEKTUPOBAHMUS BOJIOTPOIYCKHOM TPYOBI;
» Urepaunonnas Mo/ieib MOTEHINATHHOTO Pa3MbIBa.

[Topsinok paboTsI C MPOTrpaMMOil OAMHAKOB JJISI BCEX Pa3/IeiIoB.

Bropoii pasgen mporpaMMbl BBINOJIHSET TUAPABIWYECKUE PACUETBl U ONPEIEIIIeT
pacxoJ1 MaTepUaIoB JJIsl COOPYKEHUH 10 YKPEIUICHUIO Oeperos.

PaccmoTpum pasznen ¢ obnnnoBkoi OeToHHbIMU muTamu. Ha pucynke 3.1.6 mokazax
UHTEp(HEHC COOTBETCTBYIOUIETO MOAYJS MPOTPaMMBI. ODTOT MOIYJb MpeIHA3HAYECH IS
BBITIOJTHEHUSI THAPABIMYECKUX PACYETOB U OLEHKU MOTPEOHOCTH B MaTepuaiax st 1amOsl. B
JaHHOM METOJIe 1aM0a yKpeIIseTcs OETOHHBIMHU IJIMTAMU:

[MapasAnyeckuii pac4ET M Pacxos MaTepuancs 6 Aambe METOAOM Kenesobetora n
]

Beon napameTpos BeoanapameTpos Beon napameTpos
Pacxon Boas (M.ky6/c) Q= 1000 Lnma pamGel (M) L= 1000 LWnpuHa ocHOBaHMA hapTyka (M)a= 1
YKIOH peku |= 0.009 HanopHeif yKknoH ms = 15 YKNOH chapTyka m3 = 1
MapametpsipycnaA 11 Cyxom yKnoH m== 20 KoadpnuneHT BepoATHOrO paamuisac= 1

Bepxnaméel (M)= 6
Pesynetar

CkopocTb peuHoi Boasl (M/c) V1= 314
PesyabTar

lWnpwHa ycTonumeocTn pycna (M) By = 89237 ILtoma s momepesHoro ceveris AaxGh1 (3) S = 3189

Pacxon Boael Ha 1 M NOroHHLIA (Mc) g = 11,206

BbicoTa Boas! (M) H= 1.886 O6mii 06bEm rpyrToBoil Hackmm (3*) V= 31890,248

MakcumaneHas ckopocTe (M/c) V2= 5942

PesyabTar

Tay6una BeposiTHoro pasybisa (M) H1 = 2,886 KoamecTso skeesoberonmbix i 2x1%0,2 y N = 5932,076

Beoremka rpynta (3°) V: = 15378,597 Pacxoa Gerona (>) M= 2610113

JLTHHA 0TKOCA €O CTOPOHBI HANOPHOIT yacTH AaM6e! (M) Li= 12 045
- Pacxoa apyarypor anayerpoy d = 6y (rommbr) M= 4.74]

3acemannbrii rpyaT (M%) O = 14087,98
Pacxoa apyatyps! auanmerpor d = 10 sy (Tonner) Mo = 48,196
TpynroBas Hackms ot apryra (3*) O1= 1290,617
Tmimmersiii rpyst aas aamber () 02, 10% = 3189,025 Pacxoa nposooxu anayerpon d = 1,2 av (xr) Ma = 83,049

BbIB03 Hl TPAHCTIOPTHPOBKA IPYHTA Ast AaM0bI (M) Oz =

27410,606 Pacxoa apmaTyps1 AnameTpoy d = 14 »v (TormbI) 7,7718139440275

Pucynok 3.1.6. - UHTepdeiic 115 BBIIOJHEHHS THAPABINYECCKUX PACYETOB U OLIEHKH pacxoaa
MaTepuaIoB (KOMIIBIOTEpHAs porpaMMa, pazpaboranHas aBTopoM [11-A])
JlaHHBII MOAYJTH TIPOTPAMMBI BBITIOTHSET CIEAYIOIMNe (QYHKITUH:
. Onpenensier pacxoJ BOJbI U CKOPOCTb TEYEHUS PEKHU;
. OnpenensieT yKJIOH U IIUPUHY PEKU;
. Onpenensier mapameTpsl pycia U ypOBEHb BOJIbL;
. Onpenenser miomap NONepPeYyHOro CEYEHuUs IIOTUHBI,
. PaccuntepiBaeT o6muii 00beM 3eMIISTHBIX padoT;
PaccuuteiBaet rmyOuHy pa3mbIBa;

0o o0 o
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g. PaccunteiBaer 00beMBbl OTPY3KH U TPAHCTIOPTUPOBKH TPYHTA JUISI TTIOTHHBI.
OTOT pazzen NporpaMmbl TakXke OIpeAeseT MapaMeTpbl OeToHa M apMmaTyphl,
BKJIIOYAS:
a. KonmuecTBo xene300eTOHHBIX TUIHT;
b. Pacxon 6eToHa;
c. Pacxon apmarypsl nuamerpom d=6 MM (B TOHHAX);
d. Pacxox apmarypsl nuamerpom d=10 MM (B TOHHAX);
e. Pacxox apmatypsr tuamerpom d=14 MM (B TOHHAX);
f. Pacxox mpoBosnoku auamerpom d=1,2 MM (B KHJIOTpaMMax).

PaccmoTpum paznen, nocBsLIeHHbIH rabMOHHON yKperuieHuto 1amObl. Ha pucynke 3.1.7
npeacTaBieH uHTepdelc 3Tol yacTH mporpamMmbl. J[aHHBIA MOAYJIh NpeaHA3HAYEH I
BBINIOJIHEHUSI THAPABIMYECKUX PACUETOB M OIpPEAENEHUs MOTPEOHOCTH B MaTepuanax s
namOb1. B pamkax 3Toro metoga namba yKperisieTcs ¢ TOMOIIbI0 Ta0NOHOB:

5| [MapaBAMuecKui pacyer n pacuer aCX0Aa MaTeEPU3NO0E ANA ral MOHHOM NACTUHE! -
ol T 6 D X |

Bsoa napaMeTpos
1 A Bsoa mapaverpos Bsoa mapametpos
1 Pacxoa pexu (3’/c) 1000 _
i s Ama gaviéb (3r) L= 1000 Illnpisa mukmeii yacTi dapryka (M) a= 1
Viton pexit I=
P 0,009 Moxpsrii oTRoc m1= 15 Oroc paprya m3= 1
Tapaverpsipyera A= 1,1 Cyoii oTkoc m2= 20 Koappmpmen rybima pasyeisa c= 1
Pesymsrar Tpebens gamber (M= 6
Cropocts pexn (M/c) V1=
CrabuibHas mupiHa Kasaxa (M) By= P
S €3yABTAT
BoeiicTsie Bogsi ¢ pacxoon 13/ (=) TL10ma b NONePEYHOro ceveHns MIOTIHBI (M%) S =

Beicora Boas! (M) H=
OQbumii ofbem Hacimsa (3*) V=
MaxcnvanbHbii cropocTs (M/c) V2=

PesyabTar

B eIl KomruecTso ceTuatsix kopsu (pasmepon 2x1x0,5 m) N=

Buemxa rpyTa (Mx) V3=
Pacxoa npoBook AnareTpod 4 My (Torn) M=
Jmma Mokporo oTkaca gam6s (M) L1=
Ofparian sacimma (3136) O= Pacxoa npoBotokH Auarerpod 3 my (Torm) M1=
Hacems 13 papryra (M.xy6) O1= Pacxog apmarype1 Anarerpom d=22 sou (1), ankep M2 =

Tmima aas gambsr (37), 02,10% =
Pacxog Gerona kaacca B15 (a%):

Tlorpyska i TPAHCIOPTHPOBKA TPYHTA A5 IioTHHBI (M) 03=
Pacxoa apmayper anaverpom d=10 v (xr) d=

Pucynok 3.1.7. — OKHO /Jisl BHINOJIHEHHSI THAPABIHYECKOro pacyera u onpeeieHusi pacxoaa
MaTepuaIoB (KOMIIBIOTEpHAs porpaMMa, pazpadoranHas aBTopoM [11-A])
JlanHas 9acTh IPOrpaMMbl BHITIOTHAET PACUET CIEIYIOIINX TapaMeTPOB:
a. CKopocThb TeueHus peku (M/c);
b. [llupuna ycroitunBoro pycna (Mm);
c. Cua Bo3zelicTBust BOJbI Ha 1 M3 (MKT/C);
d. ['my6una BosI (M);
e. MakcumanbHasi CKOpOCTh (M/C);
f. Inomaapr NONepevyHoro CeYeHus MIOTUHBI (M?);
g. O6mmit 06beM pa3MbiBa (M3);
h. [TorennmanbHas rmyOuHa pa3MbiBa (M);
i. O0BbeM BBIEMKH TPYyHTaA (M?);
j. JlmmHA HU30BOTO OTKOCA TUIOTUHBI (M);
k. upuna rpedHs (M);
1. O6beM pa3MbIBa y BOJOOOHHOM TIUTHI (M?);
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m. O0beM TIUHBI/TPYHTA IS TUIOTHHBI (M?);

n. O0beM OTpy3KH U BEIEMKHU TPYHTA IS TUIOTHHBI (M?);

0. KonmmaectBo rabmonos (pazmepom 2x1x0,5 m);

p. Pacxon npoBosioku auamerpom 4 MM (T);

q. Pacxon npoBosioku nuametpom 3 mm (T);

r. Pacxon apmarypsr (d=22 mm) (T);

s. Pacxon Oerona kiacca B15 (m?);

t. Pacxon apmarypsl (d=10 mm) (kr);

Paccmotpum paszen mporpamMmbl, MOCBSAIICHHBIH pacdyeTy CTOMMOCTH IPOEKTHPOBAHUS
KaHaia. OTOT MOAYJb MpeIHA3HAUYECH /IS BBINOJHEHHS THIPABINYECKHX PACUYETOB U
orpejieNieHnss 00beMOB pacxo1a MaTepuaioB Jyist KaHaia (cM. pucyHok 3.1.8):

Form3 n
Beoanapametpos
PesynbtaTt
b — wmpuHa aHa kaHana (M) 1
N — (M)
=T CERETE 1 W — nnowank cMOUEHHOro ceueHua (M?) 2
h—sbicoTa BoAsI (M) 1 P — nepumeTp cMoueHHOro kaHana, M 3.82842712474619

N — KO3hhULMEHT WEPOXOBATOCTH 0017
R(0.5) pannyc runpaenmku (M)- 0.522407749927483

i— YKNOH KaHana 0.001
R(1/ (M)- 0.850163396773714
NnuHa kaHana L (meTp)- 100 LVJEEEEVEREEEE A
OnvH keaopaTHeIt MeTp apMaTypsl. kr M= 06617 C-koacppnumenT Wesn- 69.1908515880526

OnwH keanpatHeIit MeTp nposonokn, kr N= 00089 V- ckopocTs Boasl (M/c)- 1.58144277477081

TonuwHa 6eToHa Mapku B75. cmt= 7 Q-pacxon Boasl kaHana (M3/c)-  3.16288554954162
L P 2. 1020890790210 |

ts— TONWMHa 6eToHa Mapkm B15,cm 15
— paccTORHWE Mexay AedpOPMaLMOHHLIMI WBAMU, M 10 PeaynbTat

A—BbleMKa (06BEM) rpyHTa, M° 299
B — BLIpaBHMBaHWE OHA M OTKOCOB KaHana, M? 527.695526217005

d— pacxon 6eToHa Mapkun B7.5 (%) 36.9386868351903

E1— pacxon 6eToHa B 0CHOBaHUM (OHe) kaHana Mapkn B15, m* 15

E — pacxon 6eToHa Ha 0TKOcax kaHana Mapku B15, m* 64,1543289325507

q— pacxon apMaTypel, T 3.49176129697792

G — pacxon NpoBONOKW, KI 234824509166567

Pacxon apesecyHel ANA AechOpMaLMOHHLIX weos (M/i)  52.7695526217005

Pucynok 3.1.8. — I'mapaBiauyeckuii pacyer u onpejeseHue MOTPEOHOCTH B MaTepHaJIax AJisi
KaHaJa (KOMITbIOTepHAs mporpamma, pazpadborannas aBropom [11-A])
B manHOM pasnese moiaydeHsl CIeAyONMue Pe3yIbTaThI:
a. Paccunran o0beM 3eMIISTHBIX paboT;
b. BeImoHEHO BRIpaBHUBAHUE JHA U OTKOCOB KaHAJA;
c. Paccunran pacxon 6erona kiacca B7.5 (m?);
d.Paccuuran pacxon 6etona kinacca B15 s nHa kanana (M%),
e. Paccuuran pacxop 6erona kiacca B15 st oTkocoB kanana (M?);
f. Paccunran pacxox apmarypsl (T);
g.PaccunTan pacxoj mpoBOJIOKHU (KT);
h.Paccunran pacxoa nuaoMarepuanoB it onanyoku (M/M).
Crnenyroiiee OKHO TIPEIHA3HAYCHO ISl pacyeTa 3eMIISTHBIX PaboT M YKIaAKu TpyoO (cMm.
pucyHok 3.1.9):
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| Forma n

Beono napameTtpos

L — aonuvHa ynoxXeHHOR Tpy6bl. M 100
d — anameTp TpyGbl. MM 400
M — OTKOChI TpaHwem 1
h — rny6uHa (BeicoTa) TpaHwewn. M 1
Z — BbICOTa 3acCbIMNKW MIMHWCTOrO FrpyHTa Haa TpyGon. M 0.2
diz — CKONMBKO MeTpOB co6paTh (YNOXNTh) BOOMb TPYGbl. M 0.4
PezyneTtaTt
V —BbleMKa (0O6BEM) rpyHTa TpaHwewu, Mm* 180
S — nnaHupoBkKa (BblpaBHMBaHWe) OHa TpaHwen. M* 80
V1 — necok ana ocHoBaHWA TpyGbl Npun TonuwuHe cnoat=10cm. m* 9
«Vz— 3acbiNKa KayecTBEeHHbIM CY T JIMHKOM NOBEPX MArkKoro rpyHTa. m®  83.44 ‘
V:— 3aceinNka rpyHToOM. M* 75

Pucynok 3.1.9. — OxkHo 1141 pacuyeTa 3eMJISIHBIX PadoT M YKJIaJKH TPyOONIPOBO10B
(KoMITBIOTEpHAs porpaMMa, pazpadoraHHas aBTopoM [11-A])

Eme ommH paszgen mporpaMmel NpeAHA3HA4eH Ui pacdyera CMETHOM CTOMMOCTH
MPOEKTUPOBaHUs IUIOTHHBI (CM. pucyHok 3.1.10). B 3Tom paznene nosydaroTcst Cienyrouue
pe3yJIbTaThI:

a. PaccuuthiBaeTcs o0miasi CTOMMOCTh (B COMOHHM);

b.PaccunteIiBaeTCsl CTOMMOCTD YKPETIEHUS! OTKOCA JaMOBbI Ha y4acTKE MPOTSHKEHHOCTHIO
100 meTpoB;

c. OnpenensieTcst CTOMMOCTb YKPEIUIEHHSI OCTAaBLIErOCs y4acTKa 0TKOCA MIOTHHBI.

| Forms n
|
Beoa napameTpoB
MoCTOAHHOE 3HauYeHne a = 0 PezynbTar
MNocToAHHOE 3HaYeHne b= 1709.22 CocTaB pa6ouei yacTi npoekta % K1= 0,98
OnuHa nnoTuHel (M) L = 1000 3emMnAHble paGoTel NAOTWHLEI M = 2696.807316
KoappuumeHTt K2= 1.15 YKpenneHue oTkoca nAoTMHLl anuHoin 100m N = 4895513154
Pacuértel ynpasnenua sonon K3 = LA— YKpenneHue ocTaBWwerocs 0Tkoca NnoTuHel g = 6294.23119¢
. _ 4
MEEmEEEEE e O6wan cToMMocTb (COMOHM) h= 13886.551668
MopoTexHnueckas yacTs K5 = 399
KynbTypHO-TEXHUYeCcKne MeponpuaTus K6 = 17
MNpuponooxpaHHble MeponpuaTua K7 = mn
TexHuka ncnonb3osaHwa ana K8 = 3
HayuHas opraHMaauma NpoM3eoacTea u ynpasnexne TpyaomK9= 0.1
Ta6nuua 06BLEMOB CTPOMTENBHO-MOHTaXHbIX pacoT K10 = 1
CocTaBneHue rpacguka cCTpOMTENLCTBA NO NpoekTy K11 = 3
CmetaKi2= 12
CocTaBneHve nacnopTHOM YacTn npoekTa K13 = 0
Hopma koHTpona K14 = 1

Pucynok 3.1.10. — PacueT npoeKTHBIX IapaMeTPOB MJIOTHHBI (KOMIIBIOTEPHAS IpOrpamMma,
pa3pabotannas aBTopom [11-A])
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Eme onHa ¢yHKIMS mporpaMMbl MpeaHAa3HAYCHA I pacueTa MPOCKTHOW CTOMMOCTH

oTcToiHMKa (cM. pucyHok 3.1.11):

a5 Form7 — O X
Beoa napameTtpos
MocToAHHaA CTOMMOCTL a = 1393
MocToAHHaR CTOMMOCTL b=
le3yneTaTt
KoagpepuumeHt K2= 1.09 O6wan cToMMOCTE(COMOHN) M=
Pacxon Boae! (M.ky6) K3= 5
Konnuecteo oTcTOMHNKOB Ké= 2 1939862
KoagppuumeHT cetcMmurocTn K5 = 13
Mvapaenuueckune pacueThl ynpaeneHma sonon K6 = 1.1
MwapoTexHuueckan yacTe K7 = 61.7
OnekTpuueckan YyacTb K8 = 9.0
BopoTa 1 MexaHn3Mebl x noabEema K9 = 1.0
TexHuka akcnnyataumm K10 = 23
“ayuHan opraHn3aumua NpoOM3BoOACTBa M ynpaenexue Tpyaom K11= 0.2
Tabnuua 06LEMOB CTPOUTENBHO-MOHTaXHbIX pasoT K12 = 0.7
CocTaBneHue rpacuka cTpontensctea no npoekty K13 = 8.1
CmetaKl4= 144
HopmMa koHTpona K15= 15

Pucynok 3.1.11. — OxHo pacuyeTa NPOEKTHOH CMETHOH CTOMMOCTH OTCTOHHUKA (KOMIIBIOTEPHAS
nporpamma, pazpadorannas aBropom [11-A))
Crnenyroliee OKHO TMpEJHA3HAYEHO JMJIsI pacdyeTa CMETHOM CTOMMOCTH NPOEKTHUPOBAHUS
BOJIONPOMYCKHOM TpyOBI (cM. prcyHOK 3.1.12):

Form8

Beon napameTpos

[MocToAHHAA CTOMMOCTE @ = 127917 PeaynbTar
[MNocToAHHaA cTOMMOCTE b=
254.37 O6wan cTOMMOCTE(COMOHW) M=
KoagppnumeHT K2= 1.13
18737.2419
Pacxon Boasbl (M.ky6) K3= 5
Konnuecteo 0TCcTOMHUKOB K4= 5

KoadppuumeHT certicMmmnuHocTn Kb =

MmopaBnuueckme pac4eThl ynpaeneHua sonon K6 =

mopoTexHuyeckan yacTb K7 = 75.2
3nekTpuyeckan YacTb K8 = 0
BopoTta u MexaHnaMel ux noaeeéMa K9=
TexHuka skcnnyaTtaumm K10 = 23

HayuHas opraHmaauma Nnpon3BoAcTBa W ynpaeneHune Tpyaom K11= 0.2
Ta6nnua 06BLEMOB CTPOUTENBHO-MOHTaXHbIX pacoT K12 = 0.7

CocTtaBneHue rpacguka CTPONTENLCTBA N0 NpoekTy K13= ¢

Cmeta K14=

Hopma koHTponsa K15=

13
—
1.1

13.7
14

Pucynok 3.1.12. — OxHO pacuyeTa NPOEKTHONH CMETHOH CTOMMOCTH J0POKHOM BOAONPOILY CKHOM
TPYOBI (IporpamMma, paspadoranHasi aBTopom [11-A])
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HporpaMMa MMO3BOJIACT OCYIICCTBJIATDH HpHMOﬁ BBO/J CTaTUCTUYCCKHUX JAHHBIX.
Ha ocHOBE CTaTUCTUUECKHX U IMPOTrHO3HBIX 3HAYCHUM MMPOCKTHLBIC MTaPaMCTPhI TNIOTHHBI

Ha peke [Ismk (BOnM3M kuiiaka XUpMaHK0) ONpeIeNICHbI CIEIYIOIUM 00pa3oM:
8,0m.
m=2,00 m=1.5

7,1m.

7,06m

m=1,0

Pucynok 3.1.2. - IlpoexTHbIe napaMeTpsl IVIOTHHBI (pacueTsl 1 00pabOTKa BHIIOJIHEHBI aBTOPOM C
WCTIONIb30BaHUEM pa3padoTaHHOH porpammsl [11-Al)

['mppaBianueckye pacyeTbl PEYHOrO II0TOKA BBINOJHAIOTCA C HCIOJIb30BAaHUEM
pa3zpaboTaHHON mporpammbl «KoMmIuleKC mporpamm [jsi aBTOMATHU3alUU TUAPABINYECKUX
pacueToB  THAPOTEXHUYECKUX  COOPY)KEHHH W  OmpelesieHuss O00BEeMOB  pacxoia
MatepuanioB»[11-A]. «lng crabunuzauuy BBILIEYHIOMSHYTOM IUIOTUHBI  HCIOJIB3YIOTCS
ciemyromias Tabaumay [6]

Tab6umua 3.1.3. - Ucnonszyemsle MaTepHasl

Exununa
Ilepedyens BH10B padoT Konn4ectBo
H3MepeHus
O6BeM rpyHTa Ui KaHanua M3 130493
I'pyHT 17151 0OpaTHOH 3aCHITKN M3 126468
I'muHUCTHIN TPYHT U1 MIIOTHHBI M3 19574
[Torpy3ka u TpaHCIIOPTHPOBKA TPYHTA M3 172142
Kenezoberonnsie mmth (2 X 1 X 0,2 M) T 19006
Pacxon 6etona M3 8363
A) ApmatypHblii ctepkeHb (d=6 M) TOHHA 15,2
B) ApmarypHsbiii crepxens (d=10 Mm) TOHHA 154,4
C) ApmarypHslii ctepkeHb (d=14 MM) 1711 MOHTaXXHBIX TI€TEJNb TOHHA 23,6
Bszanbnas nposonoka (d=1,2 mm) TOHHA 266,1

BbIBO/bI
PesynpTaThl  AMICCEpTAllMOHHOTO  HWCCIENOBAHUS  MPEJACTaBISIOT  CcOOOW  HOBOE
KOMILJIEKCHOE  pEIIeHHE  aKTyalbHOW  MpOOJeMBbl, BKJIIOYAIOIIEC IMPOTHO3UPOBAHUE

IKCTPCMAJIBHBIX THUAPOJIOTHICCKUX yCJIOBI/Iﬁ (HI/IKOBI:IX ypOBHeﬁ BOJAbI W MaKCHUMaJIbHBIX
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pacxooB), pacyeT MOTPEOHOCTH B CTPOMUTENBHBIX MaTepHalaxX, OLEHKY CONYTCTBYIOIIHX
3aTpaT, a TaKKEe METOJ| YCHJIEHUS IUIOTUHBI. B Xoje NpoBeNeHHOro HccieqoBaHUs ObUIM
MIOJIyYEHBI CIIETYIOIINE PE3yIbTaThl:

v/ C HCIIOJIb30BaHUEM si3bIKa porpamMmupoBanust C# pazpaboTaH HOBBII POrPaMMHBIN
KOMIUIEKC JJIi IPOrHO3MPOBAaHUS HKCTPEMAIbHBIX YpOBHEW BOABI B peKax, pacyera
NOTPEOHOCTH B CTPOUTEIBHBIX MaTepUajax U ONpPEeNIeHHUs CONYTCTBYOMUX 3aTpar [11-A];

v’ pa3paboTKa aJropuT™Ma aBTOMATH3aI[MK pacyeTa pacxoja MaTepHUalioB Juis paboT mo
ykpemieHnio OeperoB pek Keipbuicy um KadupHuran, a Takke pelieHHd Ha OCHOBE
MMEIOIMXCS UCTOYHUKOB [1-A, 2-A, 4-A, 6-A, 8-A, 11-A];

v’ pa3paboTKa aJropuT™Ma MpOrHO3UPOBAHUS IKCTPEMATBHBIX THIPOIOTHIECKHUX
ycinoBuid Ha peke [IIHIX M aHanM3 BONPOCOB NMPOTHO3WPOBAHHUS HA OCHOBE HMEIOIIUXCS
HCTOYHHKOB [6-A, 7-A, 10-A];

v aHAJIU3 MPOTHOCTHYECKUX MOJIEIICH JUIs SKCTPEMAIIbHBIX YPOBHEN BOJIBI B PEKAX M X
npuMeHenue [5-A, 12-A];

v’ BbIOOp MeTO/1a Gepero3anuTsl 1 crabunusaiu o6epera peku KopapHuXoH Ha OCHOBE
pa3paboTaHHOI mporpammel [3-A, 9-A, 11-A].

PEKOMEHIAIIUUA 11O IPAKTUYECKOMY UCITIOJIb30BAHUIO
PE3YJIBTATOB

Pe3ynpraThl, MoayyeHHbIE B JUCCEPTALNMU, UMEIOT MPAKTUYECKYHO0 3HAYUMOCTh. OHHU
MOTYT OBITb MCIOJB30BAaHbl JUISI HPOTHO3UPOBAHUSA IKCTPEMAIBHBIX THIPOJOTHYECKUX
YCJIOBUH - TAKUX KaK IMMKOBBIE U MUHUMAJIbHBIE YPOBHM BOJIbI, & TAKKE BBICOKHE WJIM HU3KHE
pacxosl BOABI, - U JUIsl aBTOMAaTU3allMM pacdyeTa MaTepHalloB U1 YKpEIUIeHHs OeperoB Ha
BCEX THIPOTEXHUYECKUX COOPYKEHUAX pecnyosuku. Kpome Toro, 3T pesyiabTaTbl MOTYT
HalTU TNpPUMEHEHUE B opraHax menuopaunu. Ha ocHoBe pa3paOOTaHHOIO MPOrpaMMHOIO
KOMILJIEKCA BO3MOXHO ITPOBEICHUE CIIEUATM3UPOBAHHOIO yUeOHOr0 Kypca /Ui CTy/IEHTOB.

Pa3paboTtannbpie anroOpuTMBbl MO3BOJSIIOT 3((EKTUBHO MCIOIB30BaTh BOJHBIE PECYPCHI
CcTpaHbl. MeTOabl IPOTHOCTUYECKOTO MOJACIHMPOBAHMS JAlOT BO3MOXHOCTb CO3/1aBaTh
HaJIe)KHbIE OEperoyKpenuTebHblE COOPYKEHUS - HAlupUMeEp, YKpEIUIEHHs OeperoB pek M
KaHaJIOB, PAaCCYMTAaHHBIE HA MHOTOBEKOBYIO JKCIUIYaTaLIHIO.

OTH pe3yiabTaTbl MOTYT OBITh TakKK€ HCIIONb30BaHbl JAPYTMMU NPEIIPHUITHIMU U
OpraHu3alUsIMH, HETIOCPEICTBEHHO 3aHMMAIOLIMMUCS YIPABICHUEM BOIHBIMU PECYpCaMHU U
CTPOUTEIBCTBOM TMAPOTEXHUYECKUX COOPYKEHUMN, B TOM YHUCIIE IPOEKTAaMU 110 YKPEIUICHHUIO

OeperoB peK U KaHAJIOB.

27



JIUTEPATYPA

[1] A6pamosuy, M. CnpaBOYHUK MO CIEMUAIBHBIM (YHKIHUSIM C GopMylamu, rpapukamMu 1
Matematudeckumu tabimnamu [Tekcr] / M.A6pamosur, U. Cturan.M.: Hayka, 1979.-832
C.

[2] Annepun, HU.E. YxpenneHue O€peroB CYAOXOJHBIX KaHAJOB, PEK U BOAOXPaHUIMII
[Texcr]/ U.E.Anmiepun, JI.C.beikos, B.b. I'ypeBuu. -M.: Tpaucnopr, 1973. -216 c.

[3] Armynun, B.C. 3amuTHbIe TOKPHITHS OopocHuTelbHbIX KaHanoB [Tekcr]/ B.C. AntyHus,
B.A. bopoaun, B.I". 'anuukos, FO.M. Kocuuenko. -M.: -1987.-160 c.

[4] Anmynun, C.T. 3amura 6eperos ot pa3mbiBa [Tekct]/C.T. Anrynun. Tamkent, 1939. -274
C.

[5] Ammynun, C.T. PerymupoBanume pycen: [yueOHOe mocoOue s THUAPOMETHOPATHBHBIX
uHCcTUTYTOB U (akynbreToB] [Texcr] / C. T. Anrynun. — WM3a. 2-e. — Mocksa:
Cenbxo3uzpgar, 1962. — 351, [1] c.: un., cxem., Tabn. — (YueOHUKU U ydyeOHbIEe MOCOOUs
JUTSI BBICIIIMX CENTbCKOXO3SIICTBEHHBIX YUeOHBIX 3aBeqeHuil): 0.82.

[6] Apmamonos, K.®@. PerynmpoBouHble COOpYKEHHS U pabOTH HA PeKax B IIPEArOPHBIX
paitionax [Tekct]/ K.®. Apramonos. — @pynse, 1957. — 321 c.

[7] Axmedos, X.M. DOposuss mnouB TamkukucTtaHa U MeTombl OoprOBl ¢ Hel[Tekcr]/
X.M.Axmenos // ABroped. mucc. nokt.c.-X.H. Jlyman6e. 1996. -28 c.

[8] banvzannukos, M.J. VIHHOBaMOHHBIE PELIEHUS TUIPOTEXHUYECKUX COOPYKEHUMI
KOHKYPCHBIX  BBITyCKHBIX  pabor  [Tekcr]/M.U.bans3zannukos, C.B.EBmoxumos,
A.A Muxacek // Hayunoe o6o3penne. 2014. Ne 5. -C. 92-100.

[9] banvsannuxos, M.M. ObecriedeHne 3aIIUThl TOPOJICKHUX TEPPUTOPUNA OT 3aTOILICHHUS
naBoAkoBeiME BojamMu [Tekct]/ M.U.banb3annukos, B.B.Kpyrmukos, A.A.Mwuxacek //
[IpomblnieHHOE U rpaxkaaHckoe ctpouTenbetBo. 2013. Ne 11. C. 61-64.

[10] Bbapnomau ucnoxoru coxau oobu Yymxypuu Toyukucton 6apou conxou 2016-2025( a3
30 nexabpu comnu 2015, Ne 791).

[11] Bumnoepaoos, FO. b. Maremarndeckoe moaenupoBanue B runpoioruu [Tekct]/ 10. b
Bunorpanos, T. A. Bunorpagosa — M.: Akanemus, 2010. — 304 c.

[12] [Tatioykosa, E.B. Tunmponormueckume mporaoszsl [Tekcr]/ E.B. Taiimykosa, H.B.
Bukroposa. CI16.: PITTMYVY, 2021. - 92 c.

[13] Komunuén, @.C. MyUWKUIOTH aMCHJIACO3UM MaTEMaTUKA Ba  KOMITIOTEPUH
IKOCHTEMAaxOM Max3aHxou o60i map TouumkucToH Ba ap3€0MM OUHAMHKAW 3aXUPAXOU
ouomoru ouxo [Maru]/ ®.C. Komuauén // IMaémm JMT. baxmu uiaIMXoWm HYTHMOM-
UKTHCOM# Ba yambusTi. Jyman6e, 2023. Cax.98-119.

[14] Komunos, O.K. 1111aHOBO-BBICOTHOE PETYJIMPOBAHUE PYCEN MPEATOPHBIX U JOJUHHBIX
yuactkoB pek [Tekcr]/ O.K.Komwmios, JI.J[.A6mymnoB // Hayka u unHOBanus. Cepus
re0JIOTUYECKUX U TEXHUYECKUX HaykK. 2022. Ne 2. C. 92-96.

[15] Kypbanos, C.O. TeopeTuueckue OCHOBBI M 3KOJOTUYECKHUE MPOOIEMBI PETYIMPOBAHUS
pycen peK, KaHaJlOB U BOJIOXO03AHCTBEHHOTO cTponTenscTBa Ha FOre Poccun [Teker] / C.
O. Kyp06anos, A. A. Cozaes // FOr Poccun: skonorus, pazsutue. -2008. -Nel. -C. 99-104.

28



[16] Habomos ®.C. CTaHOBJIEHUE U Pa3BUTUE BOJOXO3SIICTBEHHOW CHUCTEMbl U OCBOCHHE
HOBBIX 3eMmenb Kymnsockoro pernona XatioHckoil obnactu Pecny6nuku Tamxukucran
(20-e - 80-e rr. xx B.)[Tekcr] / ®@.C. HabortoB ///Iuccepranmsi Ha COWCKAHHWE yYECHOUH
CTETIEHN KaHAMJATa HCTOPUYECKHX HayK. TalKUKCKWN HAIMOHAJIBHBIA yHHBEPCHUTET.
2018

[17] Ilynamos, A.D. VIHTErpupoBaHHOE yNpaBleHUE BOAHBIMU pecypcaMu TaKUKHCTaHa
[Tekct]/A.9. [lynaros, S.I1. bap6apa, I11.4. [IynatoB //Bommbie pecypcsl, SHEpreTHKa H
skonorus. 2023. T. 3. Ne 1. C. 14-24.

[18] Cammapos, M.A. O nonuBe u pacTekaHuu OyrpoB TpPYHTOBBIX BOJ B
ciiaboHeoTHOPOIHBIX MO BepTukanu rmiactax [Tekcr]/ M.A. CarrapoB // B cOGopHuke:
Pone mHpOpMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B WHHOBALMOHHOM Pa3BUTHU
Pecniyonmuku  TamxukucraH. Matepuansl  MEXKIYyHAPOJHOM — HAy4YHO-NPAKTHYECKOU
koH(pepenuuu. 2017. C. 282-287.

[19] UYebanosa, E.@. Ilporno3 nedopMamuu pyciaa pPEeKH TOPU  BBHIIOJHEHUH
npoTUBOMaBoAKOBbIX Meponpusituii [Tekcr]/ E. ®. YebanoBa // B c¢6.:Hayunoe
o0ecrieueHne arponpoMBIIUIEHHOT0 KoMiuiekca — cO. cT. [lo marep. 72-i1 Hayd.-mpakT.
koH(. mpeniogaBareneit mo uroram Hup 3a 2016r.-OTB. 3a Beim. A. I'. Komraes, 2017. — 215
C.

[20] Llapoguoounos, C.C. T'maporornueckoe MPOTHO3MPOBAHHE C HCIOJb30BAHUEM
mozxenu modsnow B Oacceiine peku Sxcy [Tekcr]/ C.C.IllapopunanHoB,
A.A .TI'ynaxmanos // U3Bectus HarmonansHo# akanemun Hayk Tamkukucrana. OTaeleHue
(U3BHKO-MAaTEeMAaTUYECKUX, XUMUYCCKUX, TCOJOTUUCCKUX U TeXHHUYecKux Hayk. 2023.No
2(191). C. 91

[21] Ilepmamos, H. Acocxou taxmnu perpeccuonin [MatH]/ H.lllepmatos, P.H. Onunaes,
K.C. Illakap6exoB. [Jyman6e -2019. -66 cax.

[22] Malakar, K. Flood Frequency Analysis Using Gumbel’s Method: A Case Study of
Lower Godavari River Division, India [Text]/ K. Malakar //. J. Sci. Comput. 2020, 2, 33-
51.

[23] Onen, F. Prediction of Flood Frequency Factor for Gumbel Distribution Using
Regression and GEP Model [Text] / F. Onen; T. Bagatur // Arabian J. Sci. Eng. 2017, 42,
3895-3906.

Cnucok Hay4YHBIX MyOJHKAIMIA coucKaTe/Isl y4eHO cTeneHu
a) Cratbu, ony0IMKOBaHHbIE B PelleH3UPYeMBbIX KypHasiax Boicieii
arrecTauuoHHOM kKoMmuccuu npu [pe3unaente Pecnydnukn Tagkukucran:

[1-A]. ®arxymnmoes H.M. OO0 oxHoM — ajroputme — aBTOMaTH3allMM U
OeperoykpenutenbHbIXx padbor mam0 peku Keiwuicy Boceilickoro paitona [Tekcr]/ H. H.
darxymioeB, M.K. ApaGos//Bectauk TamKukCcKoro HammoHajdbHOTO yHUBepcutera.Cepus
ectecTBeHHbIX HayK.-/{yman6e: THY, 2020.-Ne4.-Ctp. 87-93.

[2-A]. D®arxymioeB H.W. Uucnennsiit pacu€t 6epero3amurHas jamba Ha JIEBOM Oepery
pexu Kadapuuran Kabammanckoro [Tekcr] / H. U. ®darxymnoeB // BectHuk boxrtapckoro

29



roCy/apCTBEHHOTO yHUBepcuTeTa. Cepust ecTecTBEHHbIX Hayk. -boxtap:BI'Y, 2021. - Crp. 69-
74.

[3-A]. ®arxymnoes H.U. Moaenn maTeMaTUKUM YCTYBOPUM COXMJIMYCTaXKaMKYHIU
napéu Kodapuuxonn vHoxusiu Kyoonuén [Texcr] / H. U. @arxymioes // [Taému IMT. baxmm
nnmxou tadbuit. 2022. - Ne 4. - Cax. 64-73.

[4-A]. Darxymnoes H.N. Uctudonan wmonenun maremMaTUKH Ba MabIyMOTXOHU
TE03KOJIOTH  0apou ONTUMHU3ACUSKYHOHHMU Macpadu KOPXOM COXHIMYCTaxXKaMKyHH (Iap
mucomn papéu Kusmicy) [Tekcr] / H. U. @arxymnoes /  KypHanu miM Ba MMHOBATCHSIH
JAMT. baxmmm ninmxou reonori Ba Texuukia 2023. - Nel. -Cax. 177- 181.

[5-A]. Parxymnoes H.M. Maremarnueckas MOJENb MPOTHO3UPOBAHUS IKCTPEMAIBHBIX
TUJIPOJIOTUYECKUX XapPAKTEPUCTUK HAa OCHOBE PErPECCHOHHOrO aHajiu3a M TEOPUHU YCIOBHBIX
norHopManbsHbIX pacupenenenuii [Texct] / H.U. @arxymnoes, W.Jx. Hypos, M.K. ApaGos
// Kypnamu unm Ba uaHOBatcusn JIMT. baxmm unmxou reonorit Ba Texuuki 2026. - Nel. -
Cax. 177- 194.

[6-A]. darxymnoes H.M. Ilemryin namypanu catxu obu gapéu Ilany map acocu
MabJIyMOTXOU OMOpi 00 uctudoma a3 Mojaenxou marematukin Ba momuHi [Tekcr]/ H..
darxymioeB, H.1. Hypos // Mavamnan ®@ypyru wnM. baxmm unvmxon tabuin-puésin 2026. -
Ne2(10). -Cax. 100-115.

0) Cmambvu u mesucwol 6 nyoIUKaAUUAX KOHhepenyuil:

[7-A]. ®arxynnoe H.M. Matemarnueckoe MOAETMPOBAHUE aBTOMATU3ALUHA JUHAMUKHU
OeperoykpenuTeNbHbBIX ~ paboT Ha ydvactke (6-oif 3actaBel) peku [lsamx PecrmyOmukm
Tamxukucran [Tekcr] /H. U. darxynnoeB // Martepuansl MeXIyHap. HAYYHO-TTPAKTUIECKOM
KoH(., mocBsimenHoi 70-o# romoBmuHe co AHS oOpazoBanmst THY.-Jlyman6e:THY, 2018.-
Crp. 116-120.

[8-A]. ®arxymnmoes H.M. Uncnennslit pacy€r Oepero3amuTHas 1amba Ha JIeBOM Oepery
pexu Kadapuuran Kabanuanckoro paitona [Tekct] /H.U.Darxymnnoes// Marepuansl MEXIyH.
Hay4YHO-TexHu4ecKkoi KoH].-Bomorma 2021.-Ctp.215-219.

[9-A]. ®arxymioes H.N. Mogenu MareMaTUKUMM  XYIKOPCO3HH  KOPXOH
coxuiMycTtaxkaMkyHii gap 4anyou Togukucron [Tekcr] /H. U. ®arxymmoes, 1.Y. Hypos//
MaBoau kKoHepeHcHuan naMi-amMainy OaitHanMuIaii nap MaB3yu «KoMIuieKCHbIN aHAIU3 U
ero mpuwiokeHus» Oaxmuaa «bucrcoman omys3umn Ba pymau GpaHxon TaOMATIIHHOCH, JaKUK
Ba puésii nmap coxau wimy maopud» , 75 — comaruu Kopmanau mouctann TOYUKHUCTOH, Y3BU
BoOacram AMUT, nokropu nnmxou ¢usnkaro-maremarnka, nmpodeccop UK. Kypoonos Ba 70
coJlaruu JOKTOPU MIMXOHM (pu3ukaio- maremaTnka, nmpogeccop Y.C. Cadapos m. boxrap 19
Hos10pu 2022. -Cax. 208- 210.

[10-A].®arxymnoes H.M. Ilemryu Hamynanu Macpadu Macosiex Jap HMHILIOOTXOU
coxunmycraxkamkyHit [Tekcr] /H. W. ®darxymmoes, 1.Y. Hypos// MaBonu konpepeHcusu
YyMxypusiBUM WIMiA-aManil gap MaB3yu «TaaOuKM TEXHOJIOTUSAXOM UTTWIOOTH Ba

KOMMYHUKAaTCHOHH J]ap CAHOATUKYHOHUM KuIIBapy» 1. Jlymanoe 5-nexadpu conu 2022. -Cax.
132-136.

30



6) Ceudemenvcmea 0 20cyoapcmeeHHoul pecucmpayuu npozpammot 011 IBM na
00beKm UHmMeN1eKMyanabHOl COOCMEEHHOCHU:

[11-A].  ®darxymioes  H.U. [[TaxogatHoma.  Jlactau  OGapHOMaxo  OuIU
ABTOMATH3aTCUSKYHOHUH XUCOOW THIIPABIMKWU WHIIOOTXOM THUAPOTEXHUKA Ba MyalsH
Kapmann mukaopu wmacpapu maconex [Tekcr] / H.M. ®Parxymnoe, M.K. Apabo //
[[TaxomaTHOMa Jap Oopaum OGakaArupuu pacMun 6apHOMaW KOMIIOTEPH Iap NIybOan XyKyK Ba
xud3u XyKyku myammudu Bazopatu gapxanrn Yymxypun Togukucton (Ne97, 15.07.2020c.).

[12-A]. ®arxymioeB H.U. Illaxomatrnoma. ML pipeline PRO Suite [Tekct] / H.H.
darxymnoeB, M.K. Apabos // lllaxogatHomMa map Oopau OGakaiiarupuu pacmum OapHOMAH
KOMITIOTepA 1ap xamamotu denepanin oun O0a monumkusatu 3exaun Deneparcusin Pycus
(Ne2026617263, 06.03.2026¢.).

31



IIapxu myxTacapu
aucceprarcusiu Adaysiiozona Hapsynno Ucxok nap mas3yn «llemryin HaMmyaanu Xoaucaxon
IKCTPEMAJHH THAPOJIOT Ba HHTHXO00H YCYJIXOH COXWIMYCTaXKaMKYyHil 00 ucrtudoaa a3
MO/IeJIXOM MaTeMaTHKN», 0apou napédTn 1apayan WJIMHM HOM3aAW WIMXOH TeXHUKH a3 pyin
uxtucocu 1.2.8. Moaenco3nu MaTeMaTHKIil, METOAXO0M aa/lil Ba KOMILJIEKCH 0apHOMAaxo

Boxkaxou kaauaf: MoJeNM MaTeMaTHKid, OapHOMAco3i, COXHIMYCTaXKaMKyHH, YCYyIu
I'ymben, perpeccusiu XaTTi, XMCOOM THIPABIUKN, OyppHIIN KyHIAJIAHTH, COXHIMYCTaXKaMHAaMOWUU
caui, caTxy 00, KUMaTXxou 3KCTpeMallil.

Makcagu TaxXKMKOT. Makcaau acocuu TaxKUKOTH PHUCOJAW JAUCCEPTATCHOHM MEIryn
HAMyJaHH CaTXM MakCUMajJuu oO0M Japéxo, Macpapu MaKCUMalil, HWHTUXO0M yCyln
COXMJIMYCTaXKaMKyH# Ba XyJIKOPCO3UHM XUCOOM Macpa(u MacojieXd COXWIMYCTaXKaMKyHH, COXTaHU
OypuIM KyHAaJaHTUM MUHTaKa Ba amajiil HAMyJIaHHU OH Jap HaMyJIu MauyMaau OapHOMau KOMIIOTEepi
meOoma.

Yeyaxon TaxkMK. bapou xammm Makcany Basudaxow Jap TaIKUKOT Ty30IITallyna as
METOAXOM TaXJWJIM OMOPH, XHUCOOXOM TaypuOaBil, Ha3zapuiAd MAuYMybXO, TaXJIMIM CHCTEMaBii,
aMCHJIACO3UU MaTEMaTHKH Ba KOMITIOTEpii, OapHOMaco3uu 0a 00bEKT HUTapOHUJAITy1a 6apou TaxXusu
BOCHTax0H 0apHOMaBii Ba KOpKapAu MaHOau JOJaX0H PeNsSTCHOHI HCTH(OIa ITyaaacT.

HaBronnu wjiMuM TaxKUKOT. J[ap puconan IuCCepTaTCHOHI HATUYaXOW aCOCHH 3epHH Oa
JacT oBapAa LIyJaaHI:MCcTU(ONan aMCHIaXOM MaTEeMaTHKi Jap MEIryil HaMyZaHd caTXu o0 aapé,
XUCOOM TUApaBIuKuU 00U Aapé memHuxo/ (Xxucol) Kapaa mrya, OyppHlld KyHAAJIaHTHH SKOCUCTEMa
(MMHTaKa) coxTa IIyJ, KOMIUIGKCM HaBW OapHOMaxo, Ku OapoW TeImryid HaMyIaHH CaTXu
OanmanarapHu 00, Macpadu MakcUMalid Ba XMCOO KapJaHU Macpa(y MacolIeXy COXHIMYCTaXKaMKyH#
MycOMJAT MEHaMosJ, TapTUO Joja IIyJaaHaA, TabMUH HaMyJaHU YCTYBOPHUATH MHIIOOTH
COXWJIMYCTaXKaMKyHH.

AXaMMATH Ha3apUsABHA Ba WIMHI0O aMAJHM TAXKHKOT. AXaMUSATH Ha3apUsSBUU TaXKUKOT
nap uctudoaa Ba acOCHOKKyHUH mojaenu ['ymOen, ku 60 uctudoaa a3 MabIyMOTXOM OMOpil 6apou
MEITyi HaMyJaHu caTxy OananaTapuHu odu napé ucrudoma rapaumaact, udoaa me€dan. Hatuqaaxou
OagacTomMana UMKOHHMAT MEIUXAHM, KM CaTX{ MakKCUMaluu obu napé O6apou COMXOM OSHI Memryi
Kap/a I1y/1a, 1ap acocu OH Macpadu MacoJieXy COXTMOHH 0apor KOPXOH COXMIIMYCTaXKaMKYHI XUCO0
Kapna masaj. [lemryuu gypyct Ba 60 MaBKebH caTxy 00 6apou Xxumosiu uH(ppacoxTop, Myxoduzaru
axoNil Ba MJOPAaKyHMH 3axMpaxoW 00 MycoumaT MekyHaa. bo Taks 0a wMH Monen MebEpXou
MyXaHJIUCA 0apou COXTMOHHM cajj, IyJXO Ba JUTap HMHIIOOTXOM THUAPOTEXHUKHA AaCOCHOK Kapjaa
MEIIaBaHI.

AXaMUATH WIMHIO aMalliy KOp a3 OH HOOpaT acT, KM HAaTUYaxou Ha3apusBii 00 popMynaxou
XMCOON Ba aJTOPUTMXOM COXTallyJa Oapou Jnap amaius TaTOMK HaMyJdaH UMKOHHUAT Meauxana. lap
acocH HaTtM4yaxou Oa mact omazna nap 3a0onu OapHomaco3mu C# Mydramanm OapHOMaxo coXTa
IIyAaaHd, K1 JJap aCOCH CaTXM MeIlryuKapaamryaan oou napé Ba BodacTa a3 yCyiau COXUIMYCTaXKyHI
Macpapu MacoJieXu COXTMOHM XHCcOo0 Kap/ia MemaBai.

VYcynxo Ba alrOpUTMXOHM TaXMsKapAallyJa METaBOHAHJ Jap TaMOMHU JapEXOU 4yMXypH, KH
HUE3 0a COXMIIMyCTaxKaMHaMO# JOpaHi Ba € caTxy oOpo MeXoxaHJ 0apoH COJXOHM OSHIA MEIIryi
HaMOsIHA, UCTU(OIa TapIaHI.
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AHHOTAIIUA
auccepranuu Adoaysiiozoast Hapsynno Ucxoka Ha Temy «IIporHosuposanue
IKCTPEMAJIbHBIX IHIPOJIOrHYeCKUX ABJICHMI U BbIOOP MEeTON0B YKpelieHus Oeperos ¢
HCIO0/1b30BAHNEM MATEMATHYECKUX MO/ eJIeil», IPeACTABJICHHON HA COMCKAHNE YYEHOM CTeleHH
KaHAWAATa TEXHHYECKUX HAYK N0 cnenuajbHocT 1.2.8. MatemaTndeckoe Moae/JlMpoBaHme,
YHCJIEHHbIE METOABI H KOMILIEKChI IPOrpaMM

KiroueBble ciioBa: MmaremMaTHyecKkasi MOJielb, IPOrpaMMHpPOBaHIE, OEperoyKperieHue, MeTo
I'ymbenst, nuHeitHas perpeccus, TUAPABIMYECKUM pacdeT, MONepedHoe ceueHue, OeperoyKperieHmue
naMOBbl, YPOBEHB BOJIbI, SKCTPEMaJIbHbIC 3HAYCHHUSI.

Heas wucciaenoBanusi. OCHOBHOW IIENBI0 JUCCEPTALIMOHHOTO HCCIECIOBAHUS SIBISIETCS
MIPOTHO3UPOBAHNE MAaKCUMAIIbHBIX YPOBHEH U PacXoJJ0B BOJBI B peKax, BEIOOP METOAa Oepero3amimrhl,
aBTOMAaTH3alMsi pacdyeTa HEOOXOAUMBIX aJisi Oepero3amiuTbl MaTepualioB, MOCTPOSHHE Hpoduieit
MOTIEPEYHBIX CEUYEHUIH ydacTKa M peaju3alys dTHX IPOLECCOB C IOMOUIbI0 KOMIUIEKCa
KOMIIBIOTEPHBIX ITPOTPAMM.

Metoasl uccaenoBaHusi. [l penieHUs IIOCTaBICHHBIX LEJIEW M 3aJad HUCCIECIOBAHMS
UCTIOJB30BAJIMCh CIEAYIONUE METOJbl: CTATHUCTUYECKUN aHajiu3, SKCIIEPUMEHTAIbHBIE pPACUETHI,
TEOpHs] MHOKECTB, CUCTEMHBIN aHaIN3, MAaTEMAaTHUYECKOE U KOMITBIOTEPHOE MOJICTUPOBAHHE, a TAKXKe
00BEKTHO-OPUEHTHPOBAHHOE IMPOrPAaMMHPOBAHUE IS Pa3pabOTKU MPOTPaMMHOTO OOecreueHus: U
00pabOTKHU PEeSILIMOHHBIX 0a3 JTaHHBIX.

Hayynasi HoBH3Ha mHcciaegoBaHusl. B Juccepranuy IOJIydeHBl CIEYIOUIHME OCHOBHBIC
pe3yJabTaThl: MPUMEHEHHE MAaTEeMaTHUYECKUX MOJIEIEH JJIsi MPOTHO3UPOBAHUS YPOBHEH BOJBI B peKax,
pa3paboTka MeToJla THIPABINYECKOTO pacyeTa peyHOro MoToKa, MOCTPOSHHE MPOQHIIS MOIEPEUHOTO
CeUeHHsI SKOCUCTEMBI (30HBI), pa3paboTka HOBOTO MPOrPaMMHOI0 KOMIUIEKCA, IPEAHAa3HAYCHHOTO JIJIs
MIPOTHO3UPOBAHMUSA NHUKOBBIX YpPOBHEW BOJbI M MAaKCHMAJIbHBIX PacxXolOB, a TaKXke Ui pacyera
HEOO0XOIMMOTO KOJHMYECTBA MAaTEpUATOB Ul YKpeIJIeHHs OeperoB, oOecreyeHHe YCTOHYMBOCTH
OeperoyKpenuTeIbHbIX COOPYKEHU.

Teopernyeckasi ¥ HAayYHO-NPAKTHYECKAs 3HAYUMOCTbL HccJefAoBaHusA. Teopernueckas
3HAYMMOCTb HCCJIEIOBAHMS 3aKIIOYaeTcs B MPUMEHEHMM M anpobammu mozaenu ['ymOens,
UCTIONB3YIOLIEH CTaTUCTUYECKUE JaHHBIE JJISi MPOTHO3HPOBAHUS NMHUKOBBIX YPOBHEW BOJBI B pEKax.
[TonmyyeHHbIe pe3yNbTaThl MO3BOJSIOT MPOTHO3MPOBATH MAaKCUMallbHBIE YPOBHM BOJBI Ha Oyayline
NEPUOJIbI, YTO JAaeT BO3MOXKHOCTh pPACCUMUTATh IMOTPEOHOCTh B CTPOUTENBHBIX MaTepHuaiax s
npoBeseHus: paboT Mo ykpemieHuo o6eperoB. TouHOoe M HaAEKHOE MPOTHO3UPOBAHHE YPOBHS BOJBI
CIOCOOCTBYET 3aliuTe OO0BEKTOB HMH(PACTPYKTypbl M HaceleHHs, a Takke 3((EeKTuBHOMY
yIpaBJICHUIO BOAHBIMH pecypcamu. Ha ocHOBe naHHOM Mojenu pa3padaTbIBaroTCs HHXKEHEpHBIC
HOPMATHUBBI [T CTPOUTENHCTBA TUNIOTUH, MOCTOB M IPYTUX THIPOTEXHUYECKUX COOPYKEHUH.

HayuHo-mpakTuueckass 3HA4MMOCTb pPa0OThl 3aKIIOYaeTcs B TOM, YTO IOJy4YEeHHBIC
TEOPETUYECKHE pPEe3yIbTaThl BKJIIOYAIOLINE pacdyeTHble (OpMYyJIbl M pa3pabOTaHHBIE AITOPUTMBI
JIOMYCKAIOT TpaKkTU4ecKoe MmpuMeHeHne. Ha mx ocHoBe ObUI CO3MaH MPOTPaAaMMHBIM KOMILIEKC Ha
sa3pike  C#, TIO3BOJIIONIMIT  pacCYMTHIBATH PACXOJ] CTPOUTEIBHBIX MAaTepHaJioB C  Y4YETOM
MIPOTHO3UPYEMBIX YPOBHEH BOJBI B peKe U MPUMEHAEMOr0 METOIa YKpEIUIeHUs Oepera.

PazpaGoTanHble METOABI M AITOPUTMBI MOTYT OBITH IPUMEHEHBI KO BCEM peKaM pecIyOJInKH,
TpeOYIOIUM YKpeIIeHUs: OeperoB Uil MPOrHO3UPOBAHUS YPOBHS BOJBI HA MPEICTOSIINE TOBI.
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ANNOTATION
of the dissertation by Abdullozoda Narzullo Iskhok on the topic «Forecasting Extreme
Hydrological Events and Selecting Methods of Bank Protection Using Mathematical Models»,
submitted for the degree of Candidate of Technical Sciences in the specialty 1.2.8. Mathematical
Modeling, Numerical Methods, and Software Complexes

Keywords: mathematical model, programming, bank protection, Gumbel method, linear
regression, hydraulic calculation, cross-section, bank protection, water level, extreme values.

Research Objective. The main objective of the dissertation research is to forecast maximum
water levels and discharges in rivers, select appropriate methods of bank protection, automate the
calculation of materials required for bank protection, construct profiles of cross-sections of the study
area, and implement these processes using a suite of computer programs.

Research Methods. To achieve the stated goals and objectives, the following methods were
used: statistical analysis, experimental calculations, set theory, systems analysis, mathematical and
computer modeling, as well as object-oriented programming for software development and relational
database processing.

Scientific Novelty of the Research. The dissertation presents the following main results:
application of mathematical models for forecasting river water levels; development of a method for
hydraulic calculation of river flow; construction of cross-sectional profiles of the ecosystem (zone);
creation of a new software package designed for forecasting peak water levels and maximum
discharges, as well as for calculating the required amount of materials for bank reinforcement; and
ensuring the stability of bank protection structures.

Theoretical and Scientific-Practical Significance of the Research. The theoretical
significance of the study lies in the application and validation of the Gumbel model, which uses
statistical data to forecast peak river water levels. The results obtained enable forecasting maximum
water levels for future periods, enabling the calculation of construction material requirements for bank
stabilization. Accurate and reliable water level forecasting contributes to the protection of
infrastructure and populations, as well as to the effective management of water resources. This model
is being used to develop engineering standards for the construction of dams, bridges, and other
hydraulic structures.

The scientific and practical significance of the work lies in the fact that the obtained theoretical
results, including calculation formulas and developed algorithms, allow for practical application.
Based on these results, a C# software package was developed for calculating construction material
consumption based on forecasted river water levels and the bank stabilization method used.

The developed methods and algorithms can be applied to all rivers in the republic requiring
bank stabilization or water level forecasting for future years.
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