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MYKAJIUMA

MyOpamuu MaB3yd TaXKMKOT. MyOpaMusaTi MaB3yu TaXKUKOTH MENI a3 Xama
060 bapHomaxou maBiIaTUM KOPXOM COXMJIMYCTaxkKaMKyH# maap Uymxypuu ToOYuKHCTOH
(31-ymu maitu comu 2018 taxTu Ne285, 29-ymu anpenu conu 2023 taxtu Nel86) kaOyn
rapauga, OeBocuTa anokamaHai gopand. «bosa kaiin xapa, ku Max3 ToduMKUCTOH 00
MEMHUXO0AX0U YOJUOy Mypap3ully Xya Jap 4aXOH XaM4yH Tamad0ycKopy MemoXaHTH
paBaHAXoM capocapur MapOyT 06a machanaum o0 MmMHOXTa Imyjaact. bo Tamab0ycu
Touukucron a3 younou Cozmonn Munanu MyTTaxu YaHIMH KaThbHOMA, a3 YyMJia COJIA
2003 xamuyH «Conu OailHanMuiIamuu o6u To3a», coixou 2005-2015 - Jlaxconaun
OartHanmunanuu amain «O06 6apou xa€t», conu 2013 - «Conu OGaitHaIMUIAINN XaMKOPi
nap coxau odO», conxou 2018-2028 - Jlaxconmau OaitHanmumnanuu «O0 Gapou pyuiau
yCcTyBOp», coin 2025 - «Conu 6aliHanMunanuu Xu@3u nupsaxxon»|[48] kadys rapaugaact
Ba THOKU @apmonu [Ipesunentu Yymxypuu TounkuctoH a3 15 utonu conu 2026 Youzau
Oaitnanmunanuu [Ipesugentn Yymxypuu TOYMKUCTOH nap coxau 00 TabCUC J0Ja MIY/.
Nu xama 00 uOTUKOpOoTH Acocry3opu Ccyixy BaxjaTtu mwuiid-lIlemBou mumnar,
[Ipesunentn Yymxypuu TouyukucToH MyxTapaM DMomManii PaxMoH UpTHOOT MerupaHn.

Kabynu kaTbHOMaX0 a3 4OHHOU CO3MOHU OOHY(PY3U YaXOHI Jalienu na3upyQra
mynanu tamadoycxon TOYMKUCTOH Jap caTXyd YoMeau YaxoHi, 0axycyc HOTHKOPOTH
co3anjiau [Ipe3unentu kumBap Mmyxrapam OMomainii Paxmon meboman.

«Xocaran Tabcucu Youzam OaitHanmunanuu  [lpesupentu Yymxypuu
TouukucToH nap coxan 00 MaBken TOYUKUCTOHPO XaMUyH KHUIIBApPU KAJIUJIA J1ap XaJuid
Machagaxou 00 Jap caTXW 4YaxoH# 003 XaM TakBUAT MeOaximam»|12].

Xam3aMOH 00 WH, TaBa44yXyd MYXAKKUKOH Ba HUXOJXOU WIMHBY TaXKHUKOTHUU
COXAaBUPO YMUXATU TAXKUMU OMY3HIIM Machadaxou mMapOyT 0a o0 Oemrap rapaoHuia,
paBaHaAu MyOoOJuIau TEXHOJOTHUSAXO0 Ba YAJIOU capMOSATy30puUpo Oapou XUd3u MUPSIXX0
Ba Jlactpacii 0a 00 To3a TaKBUAT MeOaXIa.

Macpanan 06 O6eBocuTa Machbajlan O€XJOUITH Ba3bU MKTUCOIWU YyMXYpH Ba
TabMHUHU OeXaTapuu Xa€TU UHCOH MeOoIIal. XaMacosa THOKU MabIlyMOTXOU OMODP#t 1ap
HaThU4yau OOpUIIOTH 3UEA Jap HOXUSIXOM TYHOTYHM YyMXypill cen omana Tanadortu

UKTHUCOJIWHU 3UE]] Ba XaTTO YOHW Oa Hazap Mepacal. A3 UH py, Jap acocu OapHOMaxou
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JABIIaTUU KOPXOU COXUIMYyCTaxkamKkyHi nap Yymxypuu ToqukuctoH (31-ymu maiiun
cosu 2018 taxtu Ne285, 29-ymu anpenu conu 2023 taxtu Nel86), Machanaxou nemryi
HamygaHu wMacpadu obm  gap€, carxu Oamannguu o0 Ba  Machajgaxou
COXWJIMYCTaXKaMKyH#l Jlap 4yMXypil, MyOpam OyJaHU MaB3yd TaXKUKOTHUPO COOUT
Meco3azn [1-M - 12-M].

Jlapayan TaXKUKH MaB3yM MJMiHA. XaHTOMU TaXKUKUA alaOWETH COXaBil Ba
TaTOMKU CAaHYUIIXOU KOMITIOTEPH a3 MabIyMoTXou «bapHOMau HCIOXOTH coxau 00U
Yymxypuu Touukucton OGapou conxou 2016-2025 (a3 30 nmexabpu comm 2015, Ne
791)»[12], a3 MmabnymoTxou kutodbu M.AOpaMoBHI] «IacTypH (HYHKCHUAXOU Maxcyc 00
dbopmynaxo, rpadukxo Ba yansanxou puesitn[1], a3 kurodu H. lllepmatoB «acocxou
Taxauin perpeccuoniin[104] a3 Harudaxoum Taxkukotun X.M. AxmenoB ouj 0Oa
«po3usiu X0k aap TouukucToH Ba poxxou nemrupun on»[3], @.C. Komunuén oup 0a
«MYIIKUJIOTH aMCHJIACO3UU MaTEMATUKI Ba KOMITIOTEPUH SKOCUTEMAaXOH Max3aHX0oU 00
nap TouyukucToH Ba ap3€OMM NMHAMUKaW 3axupaxou Ouosoruu ouxo»[48], E.B.
laiigykoBa «nemryuxou rugposioran[31], C.T. Antynun ouna 6a «MI0opakKyHUH Maypou
napé Ba xud3u coxun a3 mrycramasin[4;5], K.®d. ApTaMOHOB «UHIIOOT Ba KOPXOHU
TaH3UMHU JapE€X0 Jap MHUHTAKaXOW JOMAHAKYXW»[8] Ba a3 HaTM4axOW Nap WH CaMT
OamacToBapianm XyJ, KA 0a «mMachanaxod HUCTUPOAAN MOJETXOM MaTEeMaTUKA Ba
MeTryUKyHaHIau catxu oOu nap€ Ba ycrtyBopuu cann nap aapéxou Kodapuuxow,
Kusuncy Ba I[lanu»[3-M - 7-M; 9-M - 10-M], «anropuT™Mu aBTOMATUKYHOHUU KOPXOHU
MYyCTaxKaMKyHHUH COXHJI 1ap capOanaxou napéu Kuzuicy gap noxusiu Boces Ba Taximim
afgaauu capOanau coxuamyxoduzarit nap coxuin yanu gapéu KodapHuxon nap Hoxusu
Kabonuén»[1-M - 2-M; 8-M; 11-M - 12-M] paOt aopann, Baceb uctudoaa oypaem.

«O0 sike a3 3axupaxou MyXuMu Tabuit MeOoI1a]], Ki MaBYyAUSITH YKOCUCTEMAXO,
pyuLIM UKTUCOAMET Ba (aboiusATH XAa€TH axoJMpO TabMHUH MeKyHan. [lap mapoutu
TariupEOUU UKITUMU MyOCHD, a30UIIIHN TAhCUPU MHCOH Oa MyXUTH 3UCT Ba 3UEN LTy AaHU
X0JINCaxou TaOWUHM MIAJIU]T Machallal Ha30paT Ba MEIITyUU CaTXu 00U TapE€X0 axaMUATH
Maxcyc mnaiiio MexkyHaa»[12]. ba macbanaxou 3axupaxou ooun Yymxypuu TOYUKHCTOH
Ba MYIIKWIOTH HUCTH(OAAM OHXO TaBayYyXW OJMMOHHU 3UENM YyMXypi 4aid kapaa

nIyJaan, a3 YyMmjia WH Machanaxo jaap kopxou M.A. CarropoB «uap Oopan 00&pit Ba
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MaxHIIAaBUM TENMaxou oOU 3epu3aMuHil Jap KabaTxou 00J0pHU a3 JIMXO03HW aMyil Kame
Hosikcon»[89], O.K. KomunoB oujg 0a «TaH3MMHU HaklIaBid Ba OajnaHIuu JapEXou
kyxiin[47], S.9. IlynatoB oun 0a «UIOpaKyHUM KOMIUIEKCHHM 3aXHpaxou OOUH
Touukucrony»[74], ©.C. Komunuén oun 6a «MyHIIKWIOTH aMCHIJIACO3UU MAaTEeMaTUKl Ba
KOMITIOTEPUH SKOCUTEMAXOM Max3aHXou 00# nap TOYMKHUCTOH Ba ap3é0MU TUHAMHUKAU
3axupaxou Oumoniorun oHxo»[48], ®©.C. HaboToB oupa 6a «TabcuC Ba PyLIAHM HU30MHU
UJ0paKyHUHU 00 Ba a3XyAKYHUU 3aMUHXOU HaB Jap MuHTakKau Kynoou Buiostu XaTioHu
Yymxypuu Touukucton (conxou 1920-1980)»[70] Ba AurapoH MaBpuu TaxXKUK Kapop
rupudTaact.

Macbanau aurap, Ku JUKKAaTH MYXAaKKUKOHpPO 0a Xya 4ai0 HamyaaacT UH
MELTyUH caTxu 00u napéxo mebdoman. Jloup 6a Machaian Ma3Kyp OJIMMOHU 3UEN KOPXOU
ap3UIIMaHApPO MYPO HaMyJaaHJ. A3 yymia KoOpxou MyXakkukoHu xuHji K. Malakar
«TaTOMKH ycylu TakcuMoTu ['ymOen Oapoum Taxyimium O0acoMaaum o0Xe3d nap XaB3au
Ianram [loén, Xunnyctou»[141], F. Onen «memryuun omunu Oacomanu cen OGapou
takcumotu ['ymbGen 60 wuctudona a3z perpeccuss Ba momenu GEP»[132], kopxou
Myxakkukonu pyc C. Kyp6aHoB ouj 0a «acocxou Ha3apusiBii Ba MachajlaxoH SKOJIOTUH
TaH3UMH MaypoM JapEBY KaHAJIXO Ba COXTMOHU MHIIOOTHU UIOPAKYHUU 3aXUPAXOU 00¢
nap 4yanyou Poccusi»[52], E.®. UebanoBa «memryuu aedopmaTcusn Maypou aapé
XaHTOMH TaTOMKH 4opaOuHUX0M Myxoduzar a3z 0oxe3in[101], myxakkuku Toyuk C.C.
[MapodunnunoB oup 6a «mnemryuu ruaposiora 60 uctudoga a3 mojaenu ModSnow gap
xaB3au gapéu Axcy»[107] Ba nurapon 0a uH MaB3yb OaxIIuja IIy/1aacT.

Kaitng namynan 00 MaBpu acT, KU YCYJIXOU COXUIMYCTaXKaMKyH 1apE€X0ou KyXi
0a machanau MyOpamu py3 MmyOaaaan myaaact. ba un kopxou unmun kinaccukon C.T.
AnTyHuH ouji 6a «uI0paKyHUH Maypou Jap€ Ba Xud3u coxui a3 urycramaniin[4;5], B.C.
ANTYyHUH «mOymumxon myxoduszarii Oapou kaHamxou o0€pi»[6], W.E. Anmepun
«MYCTaXKaMKyHUU COXWJIXOM KaHalXOW KuIITUrapi, gapéxo Ba obandopxo»[7], K.d.
ApTaMOHOB «MHILIOOT Ba KOPXOM TaH3UMHU AAPEXO Jap MUHTAKAXOU JOMaHAKyxim»[8],
M.U. banp3aHHMKOB «TabMUHU XU(}3M MHHTAKAXOMW IIaXpid a3 00XE3MX0 Ba POXXOHU
XaJUIW WHHOBATCHMOHW OapoW WHIIOOTH THUJPOTEXHUKHA Jap O3MYHXOHU JIOMXAXOU

xatm»[14;15], FO.b. BuHorpamoB «MoAeiICO3MM MaTEMAaTUKA Jap TUApoaorus»[24] Ba
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JUTapOHPO MMCOJI OBapJiaH MyMKHUH acT. Jlap TOUYMKHMCTOH HHM3 YyHUH TaXKUKOTXO
MaBKE€M MapKa3upo HIIFOJ MeHamosiHA. bomaBpun act, ryeM Ku OUJIU YCTYBOPUH
TUAPOJIOTHA 0a MUCIIM TMEIITyA HaMyJaHU caTXyu OOM Jap€ Ba COXUIMYCTaXKaMKYyHUH
oHX0 OapHOMaxou AaBnaTil «bapHoMaxou aBinaTUU KOPXOW COXMIMYCTaXKaMKYHi Jap
Yymxypuu TourkuctoH (31-ymu maitn comu 2018 taxtu Ne285, 29-ymu anpenu conu
2023 TaxTtu Nel86)» kaOys kapna mrygaas.

«Hwummon gona mynaact, ku 1ap TOYUKUCTOH Jap KOPXOU COXMIMYCTaXKaMKyH#
ycynu TaxTabeToH# Oucéprap uctudoaa kapjaa memaBania. Xoaucaxou coixoun 2020-
2021 map maxpu Kynod xucopotu 4oHUBY MoJiid 6a aman oBap/. [lap coixou oxup UH
ryHa Xoaucaxo Oucép mynaana. bapou nemrupit HaMyJJaHU UH XaTapXou TaOUil UHCOH
00s11 omoma 6ormraa»[47].

Uu TaBpe, KU MabliyM acT, TOUYMKHUCTOH BaTaHU Kyxcop Oyzaa, a3 OoH OHUCEp
napéxo capuaimima Mmerupasn. ba mH mucon myna mertaBoHaun: Ilany, Kodapuuxow,
3apagmon, Cupaapé, Baxm, Excy, bapraur Ba raiipa. Mabiym acT, KM UMpy3 MHCOH
KYIIUII MEHaMOs, Ki MaHOaxou ooupo 06a manduatu xya uctudona 6apan. AvHe, nap
MaJiId aBBaJl, 00aHOOPXO COXTa a3 OHXO OapK Xocws Hamosia. A3 aurap Ttapad, UH
MaH0axo Oapou 00Epit HaMyaHU 3aMUHXOM KUIIOBAp3it HU3 UCTU(OAa MEIIaBaH/I.

bucépe a3 naBnarxou xamcost UMpy3 06a uctudoaan 3axupaxou oOUM KUIIBApU
MO HHE3 aopaHa. SAbHe, 3axupaxou oOi Oa cu€caTy UKTUCOAMM KHUIIBAp Ba PYyIIIH
YCTYBOPUU MHUHTaKa Tabcuppacon medomana. Jlap 3amonu lypaBii Hepyroxu Oapkuu
obun Hopak nap conxou 1961-1979-ym coxta myna Oyn. Hepyroxu mMaskyp To Xoi 6a
MKTUCOAMETU KUIIBAp Xu3MmaTpacoH MmeOomaa. ba raiip a3 Hepyroxu Oapkuu Hopak
Hepyroxxou Kaiipokkym, Canrtyna, boitro3nn Ba railfpa umpy3 dabonuar Hamypaa
ucrogaany. Az0acku AapE€XOou KyXil XOCUSATU MaBCUMI1 IOpPaH/I, 1ap ¢aciu rapMo XauMu
00 3uén myna, gap daciu capmo kaM memanaa. CypbaTu O6ananauu 06 nap UH JapeExo
cababu BalpOHINABUM TE€OCHUCTEMAx0 Tapauja, UIycTallaBUM COXUIXO Jap Oanie
MUHTaKaxo cypat Merupaj. MH ryHa xoaucaxo xemne 3uéa pyx MeauxaH.

PoOutau Ttaxkukor 00 OapHomaxo Ba € wMaB3ybxoum wiaMid. Kopu
JTUCCEPTATCUOHI Jap JIOMpau HaKIIauh KOPXOU WIMR-TaXKUKOTHH WMHCTUTYTH WIMi-

TaxXKUKOTUU JIOHUIITOXY MIJUTUKA TOYMKUCTOH Aap JoUpau Jouxau GapMouinu Oy4eTi
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Yymxypun TOYUKHCTOH a3 pPyUM MaB3yXOM 3€puH: «MOIEICO3Un KOMIIIOTEPUHU
X0/iucaxou Ou(ypKaTCMOHN Ba CHUKIXOM XYIYAd Aap CUCTEMaxoW IUHAMUKHUU Fallpu
cybra» (pakamu 0a xaiiarupuu nasnatuain NeO117TJ00807) Ba «Taxkuku cudatit Ba
KOMIIOTEpUHU Myoausiaxou nuddepeHcrainy raupuxaTTUU a3 mapameTpxo BoOacTa»
(paxamu Oa kararupun nasiaatuam NeQ126TJ01727) uupo rapaugaact.

TABCUD®PU YMYMUU TAXKUKOT

Makcaau Taxkukot. llemryii HamygaHu caTXM MakCUMalluu OO Japéxo,
Macpadu MakCcUMallid, HHTUXO0U YCYJIU COXWIMYCTaXKaMKyH# Ba XYJIKOPCO3HH XUCOOU
Macpadu MacojieXu COXUIMYCTaXKaMKyHH, COXTaHM OYpHUIIM KyHJAJTaHTMU MHUHTaKa
nap acocu UCTU(oaan aMCUIaX0M MaTeMaTUK Ba KOMITIOTEpA MeOoIIIai.

Ba3sudgaxon Ttaxkukor. MyBopukM Makcaad Ty30IITallyJlad TaXKUKOT
MachallaxOM 3€pUH Mylllaxxac Kapja IIy/1aaH:

e lHTHNXO00U MUHTAKaXOW HOYCTYBOPH TUJIPOJIOTH, KU 0a COXWIMYCTaXKaMKyH#
HUE3 JIOPAHT;

e Ilemryuu carxu o6 gap€ Ba XMCOOU TUIPABIUKUU OH Jap SKOCUCTEMA;

e CoxTaHu OyppuIlIU KyHJIaJaHTUU SKOocucTeMa (MUHTAKa) Ba TAbMUHU YCTYBOPUHU
OH;

e Taxnuau Ku€cUU MabIyMOTXOU OMOPH Ba MabIyMOTXOH MELITyHITy1a 00 yCyiau
['ymbern;

e TapTub n01aHU KOMIUIEKCH HaBU OapHOMaxo, KM 0apou XyJIKOpCO3il Ba METyUU
caTxu 00 MycouJiaT MEHaMOSI]I.

O0bexkTH TAXKMKOT. Taxmuiau amMcuiaxoW MAaTeMaTUKUU MNElTyUKyHaHIau
caTxu OanaHauu oOu JMap€ Ba COXWIMYCTaXKaMKyH# nap muconu napéu llany (mexau
Xupmanyo), napéu Kwusuicy (Hoxusim Boceb) Ba mapéu Kodapuuxon (MuHTakau
KyOonuén) 6a urymop MmepaBasi.

Mag3yn  TaxkKukoT. XyJIKOpPCO3MM  XUCOOM  Macpadu  Macoliexu
coxuiMmycTtaxkaMkyHuu napéxou [lany, Kusuncy Ba Kodapuuxon nap acocu memryii
HaMyJlaHU caTXu 00 Jap MUHTaKau HoMOapiya 06a myMop MepaBa/.

HaBronnu wuiamum TaxkKukoT. Jlap puconam IUCCEPTATCHOHI HATHUYaXOU

acocuu 3epHuH 0a JacT oBap/a Iy aaH/I;



e lctudonam amMmcuiiaxou MaTeMaTUKi 1ap MELITyi HaMydaHu caTXu oOu Japé;

e XucoOu ruJipaBIuKuu 00M Aap€ nemuHuxo (Xuco0) kap/a uryaa, Oyppuiinu
KYHJIaJJaHTUU SKOocUcTeMa (MUHTaKa) COXTa MIy/I;

e Kowmrmekcu HaBU OapHOMAax0, KU 0apou MEIryin HaMyJJaHu caTXy OajaHITapuHU
00, macpadu MakcuMalil Ba Xuco0 KapaaHu Macpadu MacoyieXyd COXUIMYCTaXKaMKYHI
MycCOHUJaT MEHaMOsI/1, TapTUO J0/1a IyAaaH/I.

Hykraxom 0a xumoss nemnmxoamaBanga. Hykraxou 3epun 0a xumos
METHUXO0/ KapJa MelIaBaHI:

e Jlap acocu MabIyMOTXOU OMOPH Ba aMCHUJIaXOU MaTEMATHKi caTXy 00U Japé nap
dbocunan BakTH MyalsiH XUco0 Kap/ia 1y,

e ['uapaBnukan o6u gapéu MUHTaKa XucoO Kapaa myja, OyppHuIld KyHJadlaHTuu
MUHTAaKau HOYCTYBOP COXTa IIy/1aacT;

e bopu aBBan, Taxus, acCOCHOK Ba MEIIHUXOJ Kapjaa IIyJ KOMIUIEKCU HaBHU
OapHOoMaxo 0apou XyAKOPCO3UU XUCOOU mMacpadu MacoIeXu COXUIMYCTaXKaMKYH, KU
Jap acocH KMMAaTH XHUCOoOKapairyaau caTxu Oamanarapunu oou gap€ 0o uctudona as
TakcuMoTu ['ymbGen xuco0 Ba Meuryi nryiaact, Taxus rapauaaact.

AXaMHSITH Ha3apUSABA Ba HJIMHUIO aMaJTUN TAXKHKOT. AXaMUSITH Ha3apUsIBUN
TaxXKUKOT Jap UCTU(OJA Ba ACOCHOKKyHUM Mojenu ['ymOGen, ku 60 ucrtudona a3
MabJIyMOTXOU OMOpH Oapou MEmryidn HaMyJaHu caTXu OallaHATapuHU 00U mJapé
uctudoaa rapaugaact, upoma meédan. Harmgaxoun 0amacTomana MMKOHHUAT MEIUXaH],
KM CaTXy MakcuMaluu oou napé 0apou coaxou OSTHJ MLy Kapaa uryaa, Aap acocu OH
Macpadu Macojexy COXTMOHH Oapou KOpPXOM COXMIMYCTaXKaMKyHH XHcOO Kapjaa
masaj. llemryuu aypyct Ba 60 MaBKebU caTxu 00 Oapou XHUMOSIM HH(PACOXTOD,
Myxo(u3aTH axoJiii Ba UJOPAKyHUU 3axupaxou o0ii mycouaaT MekyHala. bo Taks 6a un
MOJIe MEBhEPXOU MYXaHJIHUCH Oapou COXTMOHHU Cajjl, MyJiIX0 Ba AUTap HHIIOOTXOU
TUAPOTEXHUKI aCOCHOK Kap/a MeIIaBaH/I.

AXaMHATH WIMHIO aMajuy KOp a3 OH U0opaT acT, KU HaTUYaxou HazapusiBii 00
dbopmynnaxou xucoOii Ba aNrOPUTMXOHU COXTalllyaa 0apou Jap amainus TaTOMK HamyllaH
MMKOHMAT Meauxand. Jlap acocu HaTuyaxou Oa JacT oMmazaa gap 3a00HM OapHOMACO3UU

C# wmyuraman GapHOMaxo COXTa IIyAaaH[d, KM Jap acOCH CaTXW NelryuKapAalrygan
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o0u napé€ Ba BoOacTa a3 yCyJid COXUIMYCTaxKyHid Mmacpadu Macoiexu COXTMOHI XUCO0
KapJia MeIIaBa.

VYcynxo Ba anropuTMxou TaxusKapjanryja METaBOHaHJ Jap TaMOMH AapEXou
qyMXYpH, K1 HHE3 0a COXMIIMYCTaXKaMHaMOM IopaH/ Ba € caTxu o0po MexoxaHj 6apou
COJIXOM OSIHJIA TIEHITYil HaMOSIHI, UCTU(]O1a TapAaHI.

Jlapayan 3bTHMOJHOKHHM HATUYaX0W JHCCePTATCUsi 00 aCOCHOKKYHUU
KaThbUU MaTeMaTukii, 60 uctudonaa a3z ycyiaxou ['ymOen Ba perpeccusii Xartii TabMHUH
Kapna wmemaBaa. MnoBa Oap wuH, AypycTéé Ba caMapaHOKMHM YCYJIXOU aJaJiuu
MEIHUXOAIIY/]Ja TaBacCyTH MYKOHCAau MabIyMOTXOM OMOpiA 00 MablIyMOTXOHU
Nemryukapanly1a Ba TaTOMKH OHXO 00 sIK CHJICKIIa 03MOUIIXOU KOMITIOTEPH 1ap acocu
My4YTaMad OapHOMAaxXOHW COXTallyaa TacAuK IIynaani. S’bHEe Melryuu catxy OalaHIuu
00 Ba Macpadu Macojexu KOpXOU COXUIMYCTaxKaMKyHil 00 caxexusatu kudos 6anana
MyaitsiH mrygaacT. crtudoaan uH yCyaxo bTUMOJHOKAN HATHYAaxopo Oapou Mmemrynu
caTxu OalaHATapuHU 00U JapExou yyMmMxypid 00 Makcaau aHYOM JIOJaHU KOPXOHU
COXMJIMYCTaXKaMKYyH# KaoJsiaT MeInXa/.

MyTo0uKaTH 1HccepTATCHA 02 MIMHOCHOMAN MXTUCOCH WM. MyHIapuyan
TaXKUKOTH aucceprarcus 0a Oangxow 3, 4, 5 Ba 11-u MIMHOCHOMaW UXTUCOCH HJIMIA
Oapou nmapédtu napayad MIMUU HOM3aJu WIMXOM TEXHHKH a3 pyiu uxtucocu 1.2.8.
Mogenco3un MareMaTUKil, METOJIXOM aJiajiii Ba KOMIUIEKCH OapHOMaxo, MyBo(uKat
MEKyHa/:

- 6angu 3. Kopkapa Ba aCOCOHOKKYHHMH YCYJIXO Ba KOUJIAXOM MYTOOUKIIIABUU
aMCUJIaxOM KOMIIIOTepid, HUCTU(OIan caMapaHOKM OHXO XaHIOMHM [MEIITyUXOoU
TaxaBBYJIOTU 00BEKTX0, CUCTEMAX0, PaBaHIX0 Ba MaJANAaX0;

- O6anmu 4. Kopxkapja, aCOCHOKKYHH Ba CAaHYMIIM METOIXOM XUCOOKyHH 00
ucTru(doan TEXHOIOTUSIXOU MYOCUPH KOMITFOTEP1A;

- Oanmu 5. AManuco3uu METOAXOM CaMapaHOKH aJajil Ba aJrOpUTMXO Jap
HaMyJi Ma4yMmaaxou Oa xauid mpoOjeMa paBoOHIIyJau OapHOMaxo 0apou pPOXaHI03UU
TaypuOau XMCOOKYHI;

- 0annu 11. TaxkukoTH Ha3apusBi, aMalii Ba TaupuOaBit oun 6a odapuiaH,
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caHyuil Ba uctudoJau aMCHIIaXOM MaTeMaTUKil 0apou Xauid machaiaxou MyOpamu
JIOMXACO3UHU XYAKOPIy1a, OaHAKIIATUP Ba UIOPAKYHIA.

Caxmu maxcum J0BTAJa0H Japavyad WIMA Jap TaxXKMKOT. Macnhanau
JUCCEepPTaTCUsl Ba YCYJIXOM XaJUIM OH a3 YOHUOW pox0apu WIMA NENTHUXOJ LIyAaacT.
Hartuyaxou acocuu nap nucceprarcusi 6a gact omaaa 6a myamud taamutyk nopasi. Jdap
OH MakoJiaxoe, ku 00 poxOapu wimit Xxammyaud mMeboriaj, TaHX0 Machaliary3opi 0a
poxOapu unmii BoOacta mebOoman. MuuyHuH, OapHOMaxou KOMMIOTEpH, a3 yymja
COXTaHM aJITOPUTMXOU YCYJIXOH MEUIryil HaMmyaaHnu Macpadu o0 Ba catxu 00 60 ycynu
I'ymben, perpeccusiu xaTTi, xucobu macpadu MacojieXd COXTMOHM Ba HaKIIaXOU
coXTallyJan OypHIIXOU KyHAAJIAHTUH OOBEKTXOU J1ap JOUpau KOpU JUCCEepaTaTCUOHM
uctudonaa rapauaa, maxcaH a3 YoHUOU noBTanad taxus myaaasy [11-M, 12-M].

TacBu® Ba amMaJuco3uM HATHYAX0H aucceprarcusi. Hatuyaxom acocum
JUccepTaTcusl J1ap CEMUHAPXO Ba KOH(PEPEHCHUSXOM 3E€pUH MYXOKMMa TapAujaaHi;
KOH(pepeHcusan OaltHanMunanuu uiMin-texuukii (Bonoraa, 2021); Kondepencusiu nnmi-
amanuu OalHanMuianid nap MaB3yu «KomIuiekcHbI aHaNW3 U €ro MPUIOKECHUS
Oaxmuaa 6a «bucrconan omy3uil Ba pyman GpaHXxou TaOMATIIMHOCH, JAaKUK Ba pUE3N
nap coxau uimy Maopud», 75—conaruu KOpMaH iy mouctan ToYuKUCTOH, y3BU BoOacTau
AMUT, nokropu mimxou (usukaro-maremaruka, npodeccop M.K. Kypbonos Ba 70-
CoJIarMl  JIOKTOpU uIMXxou (usukaro-marematuka, npodeccop Y.C. Cadapos
(m.boxtap, 2022); koHdepeHCUsin YyMXypUSIBUU UIIMii-amanii 1ap MaB3yu «TaTOuku
TEXHOJIOTUSXOM HTTUIOOTHA Ba KOMMYHHMKATCHOHH Jap CaHOATUKYHOHUU KHUIIBAP»
(dyman6be, 2022); international conference “Scientific research of the SCO countries:
synergy and integration” (China, 2025).

NuaTumopor a3 pyidum MaB3yum Jaucceprarcusi. A3 pyilm  MaB3yu
nuccepraTcuoHi 12 makona Hamp mygaasa [1-M - 12-M]. A3 ouxo 6 Makoiau WiMi 1ap
Haipusixou a3 Tapadu Komuccusiu onuu arrectarcuonuu Hazau [pesunentu Yymxypun
TouukucToH TaBcusuryga Ba 6 (¢uilypaamakojia Jap MaBOJIXOM KOH(MPOHCXOU
qyMXYpHUsBHA Ba OailHaIMunaidi Hamp rapaunaana. Mnosa G6ap uH, oy maxoJaTHOMau

xu(h3u XyKyKd MyaJutud Jap uH MaB3yh NENTHUXO0/1 Kap/a IIy1aacT.
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CoxTop Ba xaumu aucceprarcus. Jlucceprarcus a3z 6axmxou «Mykaaaumay,
«TaBcupu ymymun TaxKkukor», ce 000 60 3ep000x0, baxmu «Xynocaxo», «Hatuyaxoun
acocuu WIMUM Jucceprarcus», «TaBcusaxo oua Oa uctudomam aMaiud HATHYAXO,
«Anabuét» Ba «DexpUCTU UHTUIIOPOTH WIMHUM JOBTanadbu mapédTu mapadaud HUIMiD»
nbopar act. Pyiixatu anabué€t 145 Homryii Ba peXpuCTH UHTUILIOPOTH UIMUHU TOBTaIa0U
napadau unmii 12 Homryiipo napoap merupan. MyxraBou aucceprarcus nap 152 caxuda
napy rapauaaact. PakaMryzopuu pacMy 4aJBaiixo Jap aucceprarcus Bobdacrta a3 600 Ba

3ep000X0 cypaT rupudTaact.
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BOBU 1. TAXJIWJIIN CAPYAILLIMAXO OUJl BA AMCUJIAXOUN
NEIITYUHAMOM BA YCYJXOM COXUJIMYCTAXKAMKYHHUH JAPEXO

MyOpamusiTt  Machajgal yCTYBOPUATH MachalaxOW THAPOTEXHUKHA, SHHE
COXMIIMYCTaXKaMKyHUU MUHTaKaxOd HOYCTYBOp, HMpPYy3 Jdap Maaad aBBaJl MEHCTA.
[Temryuu catxu obu napé€ sike a3 MyXUMTapuH Bazudaxo Aap TUAPOJIOTHUS MeOOIIa.
[lymopan 3u€am MaxajdxoW axOJMHHIIWH, OO0BEKTXOM WH(MPACOXTOPH Ba 3aMHHXOHU
KHUIIIOBap3ii 1ap MUHTaKaxoe YoUrupan, ku 6a ooxesii ocebnazupan. [lemryii Ha TaHXO
O0apou OTOoXi Ba MEIMITUPHUH TAAUIaXO0W XaTapHOKH THUIPOJIOTH 3apyp acT, Oalkud OH
O0apou YyHMH COXaXO0HW XOYaruu XajkK, MUCIIA YHEPTeTHKA, TABMIUHOTH 00 Ba Faipa J03UM
Meboman. [lemr a3 oHe KM Machanaxou COXWIMYCTaXKaMKyHI MYpO Kapjaa IIaBaHg, MO
00s11 a3 xaMa HyKTau OalaHATapuHU caTxu o0po Ba € macpadu 06po noHeM. bapou un
0os11 a3 aMcUJIaxoM MeMTyruKyHaHaa uctudosa 6apem.

Jap 600u Ma3Kyp OuJM YCYJXOM NEHTyHMHAMOW Ba aMCHJIaXOM MAaTeMaTHUKi,
YCYJIXOM MYIIOXUJIAaHAMOW CyXaH MepaBaj, Ku Jap J0oupau UH KOp Oapou Melryi
HaMyJlaHU caTXH OaanaTapuHu obu aap€ uctudoaa kapaa mygaana. XaMayHUH, OUIH
YCYJIXOM COXUJIMYCTaxKaMmMKyHi, madxyM Ba Makcaad OH gap 0o0u Maskyp rydra
ryaaacT. Acocu HaTU4axou uH 000po KucMmaH kopxou myamwiud [5-M, 6-M], [12-M] Ba

TaIKUKOTH MYXaKKHUKOHHU AUTAp TAIIKWJI MEAUXAH.
1.1. TacHu¢pwu ycyaxou nemryuHamon

Bapou nemryin HamyjaHu catxy oOuw napé€ map acocu MabIyMOTXOM OMOpi a3
YCYJIXOM TYHOTYH ucTUdona OypJaH MyMKHH acT, KM MaxCyJHOKHU OHXO a3 BaKTH
MEMTyUHAMOM, a3 XyCYCHUSITXOU 1ap€ Ba CaXeXUU MabIyMOTXOU OMOPH BoOacTarii 1opaj
[2,4,7, 11,14, 62, 119-120; 125-130].

[Temr a3 oH, KU MO SITOH paBaHJPO MEIITYH HaMoeM, anbaTta 0osiJ UH paBaHJIPO
MYIIOXHJ1a HaMmoeM. MyIIoXuaaxo 1ap acocu AroH ac600X0 aHYyoM J0/1a IyAa YCYJIXOU
xyapo popann. Ilac a3 yamMboBapuu MabIyMOTH 3apypH, OHXOPO TaxJIUJ KapAa, yCyiau
MemrynHaMon HHTUXo0 Kapaa memaBaj. bapou Mymoxuna Hamyaanu catx € macpadu

00 a3 ycynxou 3epuH uctudoaa OypaaH MyMKHH acT (HUT. 6a pacmu 1.1.1):
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Pacmu 1.1.1. - Yeyaxou mymoxuaanamon (kokapau myautud nap acocu [6-M])

bapon mnemrym HaMyaaHu XOJaTXOM OJKCTpEMaIMM caTXxu o0u pgap€ a3
MabIyMOTXOU OMOpi uctudoaa mebapana. H ryHa MabiyMOTX0 a3 JUJ0OHTOXXOU
MaxCycCH THAPOJIOTH lacTpac Kap/aa MeIlaBaH/I.

«bosin kKal HaMyd, KM aBBaJuH AUAOOHTOXXO0M 0O0caHyil nap pyaxou 3apadiuioH
conu 1889 coxra mynana, ku mMax3 00 HcTHU(OIAN OHXO MYILIOXHUJAXOH TYJIOHH calT
rapauaaana. AMMO OMY3UIIM CHUCTEMaBUHU pyaxou Oy3ypru TOYUKHCTOH TaHXO Jap
oxupu conxou 20-ymu acpu XX 06a MyHOCHOATH a3XyJAKyYHUM MAaCCHUBXOM KaJOHH
3aMUHXO0M o0¢puimaBanaa (Boauu Baxin) oro3 éht» [6-M].

COXTMOHU TUIOOHTOXXOM MYIIOXUAaKyHaHJlau TuapoJiora aap coixou 60-80
ad3yn. Arap to conu 1960 mymopan ymMyMuu OUAOOHTOXXO Jap PYAXO Ba KyIXO
MyTaHocuOaH 94 anaapo Talkui MeIo, mac To MuéHau conxou 80-yM nrymopaaiiion 6a
147 anan pacun.

«JlunOonroxu obcanyié (Hur. 6a pacmu 1.1.2) oObekTect, ku 0a pya amoKamMaH
MeOoIIag Ba caTXXou OalmaHATapHH, MacTTapuH (IKCTpemanii) Ba Macpadu OHPO Jaap
JTAaBOMHU COIXOHU 3u€a 0a XxucoO Merupaj. JJoHUCTaHN KUMATXOU IKCTPEMAIIUU 00U Py
0apou MEMTryXOu THAPOJIOTH, MEHTHUPUH CEJIX0, TapXpe3il Ba COXTMOHU HWHIIOOTH

TUAPOTEXHUKR 3apyp mebomany [6-M].
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Pacmu 1.1.2. - Ilug00Hroxu ruApoiori Bokesb 1ap napéu Xunroom H.Canrpop (Hycxa a3
MaHOabu [85])

«Catrxu o0 00 yajBamu Maxcyc, KM J1ap Xap SK TUI0OHTOXOM oOcaHyil HacO
nryJaan, 4yeH KapAa MmemraBaa. UeHKYHHH Xapo4yoTd 00 Jap pyAXoW TaHTr a3 IMyirdau
TUAPOMETDII € a3 JItoJIKae, Ku 0a TpOCX0 OBE30H acT, aHYOM J10/a MenaBaj (HUr. 0a pacMu
1.1.3), Banie gap pyne 60 maxHou caaxo Metp, muciu [lany Oyna, a3 Kauku MOTOpi Cypar
Merupal. bapou cabtu TariinpéOuu catxu 00 Jap pyaxo JaCTTOXXOU MaXCyCH XyIHABUC

MaBuyaaHa» [85, cax.11].

>

- 2
x —
-

Sepsme W §

-PaCMl/I 1.1.3. - Canyumu macpadu o6 nap napéu Baxm (Hycxa a3 manOanu [85])

Jlap n1u100HTOXXO0M TUIPOJIOTH MYIIIOXUIAX0 OUIU TaFHupEOouu caTtxu o0 Oa Kai

rupudTa MelaBasi.
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[Temryuxou ruapoJIori XaMuyH sIK (dhaHHU UIMH, KM aXaMHUATH aMaji 1opaj, gap
acocu HUE3XOU 3UHJATA Ba MaxcycaH O0apou uctudoaau oou pyaxo, Kyjixo Ba XxaTapXxou
Taluii, a3 KaOWUiiM OMaJilaHu cell 6a By4Yy1 OMaJl.

OnaTtaH YyHUH TEIITYUXO HHCOHPO BOJOP MEHaMosi[, KU a3 OKUOaTxou
3apapoBapy CEJIX0 Ba JAUTAp XOJATXOMU THAPOJOTH Ooxabap Oomian. SwHEe OOpUIIOTH
Oap3uén, oMasaHu cell, OOIIABUU MUPSAXXO0 OOMCH PYII] Ba UCTU(]OIau BaceU YCYIXOU
NCIITYHHAMOH 1ITy1a METaBOHAH/.

Kopkapau ycynxo Ba TapTuO A0JaHM MEIMITYUXOW TUIPOJIOTH TaHXO OH BaKT
MMKOHIA3Up rapAuj, KU JOHUIIXOU KODUM WIMIl Ba oMopid ouj 0a napéxo, pyaxo Ba
Kynxo 0a actT oMaJlaH/I.

Yu taBpe, ku gap 6010 Kaiig HamyaeM, Yymxypuu TOUUKHUCTOH JOPOU 3aXUPaxXOou
Oy3ypru o0u To3au HYIIOKH MeOOoI1Ia]l, KU UH 3aXUpaxo Oapou TAbMUHU PYIIIN yCTYBOPU
MKTUCOAUETHU KUIIBAp Ba MUHTAKa HAKIIW Myaacup JopaHa. AWHU 3aMOH 3aXxupaxou o0i
nap 4yMxypii MaHOaW acocHHM HCTEXCOdu Oapk meOomana, ku 95 dousu Oapk nap
KHUIIIBAp TaBAaCCyTH HEPYTroxxou Oapku o0l mcrexcon kapaa MemaBani. MHuynuH 80
(dhou3u MaxcyJIOTH KUIIOBap3i Jap YyMXypil HU3 Tapuku 00€pii 0a 1acT MEOosI.

Yuxatu oMmy3ulium peyau THUAPOJOTUM OOBEKTXOU 00i (map€xo Ba KyiIXx0) Ba
XUCOOM 3axupan 00XOW pyuM3aMUHUM YymMxXypi 96 nunOoHroxu oOUEHKYHR (PaboUsT
MekyHaH[. H mrymopa nac a3 nom xypaanu Uttuxonu llypasi (nac a3 conu 1991) ny
YaH] KaM rapau.

AiHM 3aMOH Oapou caHYMIIM peyau obxou Aap€ npoduiorpadu aKyCTUKA -
nomiepu «River Ray», ku sike a3 mactroxxou Hogup maxcy0 Mmerapaaia, uctudona
MelllaBajl, Ki OH UMKOHHUATH Y€H HaMyJaHU CypbaTH XapakaTu 4yapaéHu o0 To SM/c Ba
qyKypuu 00 a3 0,4 To 60 MeTppo J0pOCT.

Nnosa Oap uH, 00 HazapaomTu xaBPu 00Xe3i Ba BalpOHIIABUM COXMIIXO,
3apypaTu COXWIMYCTaXKaMKyH# Jap MUHTaKaxou ocebna3up 0a MUEH MEOsiI.

VYceynxou nemrynukyHanian catxy 00 Ba COXUIMYCTaXKaMKyHUPO 0a IK4aH[ caMT
qy/10 KaJlaH MyYMKHH acT, KM Xap SIK€ a3 OHXO XYCYCHATXO Ba COXaW TaTOMKU XYJIPO

TOpaHI.
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OpaTtaH aMcuiIaxou MEMTyUKyHaHAapo 0a yyHUH makia cuH$OaH1ii MEHAMOSH]T
[24-26; 30, 48, 62, 90, 96]:

e YCynxoW HMHTYUTHBA — Jap aCOCH TaxJIWIXOUW KOPIIMHOCOH, MYIIOXHAaXOu
MYyCTaKuM Ba TayprOan MyTaxaCCUCOHU COXaBi amaiii kapaa Memasana. H ycynxo nap
X0JIaTX0€ TaTOMK Kap/ia MelIaBaH I, Ki MabJIyMOTH OMOPH Ba Xuco00apopuu Jakuk Kodii
HeCT € paBaH]I a3 YUXATH COXTOPH MypaKkad acT.

e VYcynxou Gopmainii — a3 aMCHIIaXOM MaTeMaTUKi Ba XxucoO0bapopuxo uctudosa
Oypna 0a 1y rypyx 4ylo MelIaBaH[l, KU TYpyXu SIKyM aMCHUJIaXOU COXaBi Ba TypyXu
JyIOM aMCHUJIaXOU KaTOPXOW MyBakKKaTil MeOolaH]. AMCHIaXOM KaTOPXOU MYBaKKaTh
Oomran, gap HaBOATH XyJl a3 aMCUJIAXOM CTaTUCTUKA Ba aMCHJIaXOU COXTOpA mOopar
MeOomaa. Muconu ycyinxou (popManupo aMCUIaXOU 3€PUH TAIKUI MEIUXAHI:

- Yeynu tamoronu xatTtil. UH ycyn untepnonstcusiu ogupo uctudona Oypaa
NEeHryuu KyToXMyaaarpo 0apou 2-3 py3u osiHAa MEIUXAJ.

- Awmcunaxou perpeccuonii. BoOacraruxom omopupo OaitHu catxu o0 Ba
oMuIXo (OOpHUIIOT, Xapopar, cypbar) uctudoaa medapana. H ycyn Hatuyau caxexpo
MEIUXaJ, MaxCyCaH XaHIOMU MaBYYAHUSITH MAabIyMOTXOM OMOPHUH AapO3MyANaTH
MYIIOXHIaKapAalry/a.

- Ycynxou katopxou MyBakkaTéi (ARIMA, SARIMA). Un ycynxo HUMKOH
MEJIUXaH]T MaBCUMMST, JABPUSAT Ba aBTOKOppelsATCUspo 0Oa xucod rupann. bapou
MEMTryuxou MHUEHAMYJAT caMapaHokK MeOommaHi. Mucoiam aMcuiiaxou COXTOPUPO
YCYJIXOW MOIIMHI Ba aMcuiaaxou baliecii Ba CTOXaCTUKH TalIKWII MEIUXAHI.

- Omy3uiiiy MomuHI (HeHpoceTxo, Mojenxou rudbpunii). bapou Bobactaruxou
MypakkaOu raiipuxartii uctudonga memaBana. bo Ha3apaOMITH MabIyMOTXOU 3UEAU
MyIIOXHIaKapAally/lad OMOPi UMKOH MEIUXaH]l MEeMTynX0ru MyTOOUKIIIaBaHAa CO3aH/I.

- AMcunaxou baiiecii Ba croxactukit. Homyaiisinupo 6a xuco6 merupanj Ba
MEMTYUX0U 3XTUMOJIA MEIUXaHJ, KU 0apou HIAOPAKYHHH XO0JIATXOM XaTapHOK Mydua
acr.

Hap pacmu 1.1.4 TacHudu ycynxou nemrynHaMon oBapa MeliaBai:
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Pacvmu 1.1.4. - TacHudgu ycysixon nemryuHamon (Kopkapau Myt gap acocu yCyiaxou MabMyJId
nemryuaamoin [6-M])

«Slke a3 ycynxou maTeMaTukue, KM Oapou memryin HamyjaaHu macpadu o0 Ba
MyalisiH HaMyJaHU CaTXy MakcuManuu obou aap€ wuctudoaa Oypaa MeuiaBaj, yCylu
I'ymb6en meboman»[121].

Jlap Macbhanaxoud TaxJIMIM XOJAUCAXOW OSKCTpEeMaluud TaOuil Ba TEXHOTCHHH
OMY3UIIK KOHYHHUSITXOM OMOpHd MaBKEHM MYXUMpO HUIIFOJI MeHamosiHA. ba dyHuH
XOJIUCaX0 CaTXXOW MaKCUMaluh JapEXo, OOpHUIIOTH IIaauja, 0o0Xe3uX0 Ba Jurap
X0JINCax0e MUCOJI ITy/a METAaBOHAH]I, KU 0a MyXHUTH 3UCT TabCcUp MepacoHaHa. bapou
TaBcU(U YYHUH PaBAH/XO YCYJIXOHM Ha3zapusal KUMATXOHU dKcTpeMainii uctudoaa oypaa
MelaBaH. Xaaadu Mo 1ap UH KUCMU OMY3HIIl TATOMKHU aCOCXO0U Ha3apUsSBUU TAKCUMOTH
['ym0en nap mucosin MabiIyMOTXou oMopuu gapéu [lany meboman.

Omun ['ymGen wMaremaTMK Ba OMOPIIMHOCH (CTaTUCTHKU) OJIMOHM, K€ a3
TaJIKUKIapoHU (aCOCTY30pOHM) XOJUCAaXxOM AKCTpeManii pgap TabuaT Oa mIymMop
MepaBaa. [lap wuH maparpad mo AukkaTtpo 0Oa TakcumkyHuun ['ymOen gap ruaposorus
MEJIUXEM.

«Omun FOmuyc I'ymGen map comxom 1941 To 1958 Hazapusau ap3umxoun
(daBKynomapo Taxus Hamyja, Takcumotu ['ymOenpo memnuxona kapa. Mu ycyn Gapou

TaxJIWJIN XOAHCaxOW HOAHP, a3 YymMJia CCJIIXOM MaJua Ba 6aJ'IaHI[HIaBI/II/I caTtxu oon
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napéxo, uctudoaa memanaj. Kopxou y acocu HazapusiBUM TaxXJIUiIu 6acoMaau CEeIxo Ba
Nemrynn xaB(u ruposiorupo gap O6ap rupudra Ba TO UMPY3 Aap TUAPOJIOTUS Oapou
TaxJUJIu 0acoMajy Ccelxo Ba caTxu 00 uctudomaa memanaa» [116-121].

ba xoaucaxou skcTpeMalii Jap THAPOJIOTUS 00Xe3UX0, XapopaTu IKCTpEeMallid,
Oopuiotu Oucépu mnaiinapnaii Ba ¢apomagaHu TapMaBy CENIXO Jap Hazap MeOomiaj.
bapou omy3uim quHaMuKkan UH TyHa Xoaucaxo a3 TakcumoTu ['ymOenit uctudona
Kapia MemaBaa. YMymaH Omui ['ymOen a3 MabiyMOTXOM CTAaTHUCTUKHHM Jlap SITOH
WHTEpBAIM MyailsiH ucTU(doIa MEHaAMOSI].

«Arap o0beKkTH oMyxTalaBaHAa napé Oomajn, 0a cudaTu UH UHTEpPBAT COIXOE
rupudTa MemaBaHl, KU Jap€ XO0JIaTXOM MaKCHUMalupo Jaopo MeOomraa. XoJaTu
MakcuMaliuu aapé€ (MukK), ssbHe OalaHIuM MakcuMaiuu o0 mgap Hazap mebOoman. ap
TakcuMoTH ['ymMOen AukkaTh acoci 0a KMMaTrxoM MUHUMaId Ba MaKCUMald Jo01a
MemaBaa. bosin kaiijg Hamyna, KU Jap akcapu JapEXOu KHUIIBApU MO JUIOOHTOXXOHU
Maxcyce MaB4y/Jl XacTaH/[l, K1 Oalanauu oOpo 4eH MeKyHaHa. Jlap acocu MabliyMOTXOHU
SAKCOJIa KUMaTU MaKCUMaluu o0 1ap Myaatu coi édra MeiiaBaj. XaMuH TapUK UH HAMY]T
MabJIyMoTX0 nap 10 - 20 con yamoBapy kapaa MemaBada. bosia Kailq Hamya, KA yCyJIH
Ma3Kyppo OJJMMOH Ba MyXaKKUKOHH Jurap Hu3 UCTU(DOa HaMynana. A3 qymia, Jap CoJiu
1975 B.T. Yoy, npodeccopu Honumroxu Mmnunoiic, ycynu ['ymbGenpo map Taxjuiu
Gacomay cenxo 6a TaBpu aMali TaTOMK HaMysl. Y HHIIOH JO0J, KU TaKCUMOoTH ['ymGen
Oapou XUco0 KapaaHu SXTUMOJIUITH pyH nonanu cenxou 10-cona, 50-cona Ba 100-cona
xene MyBopuK acT. MH kop Oapoum Tapxpe3uu cajjaxo Ba Jurap HHIIOOTXOU
TUAPOTEXHUKA axaMUSITH KaJIOH JIOIIT, 3P0 MyXaHAMUCOH TaBOHUCTaH[ 00 uctudoaa a3
UH yCyJI XaBpu ceaxopo 00 Jakukuu Oemrrap MyaisH kyHau»[114].

«ap conu 1982 Kopnycu myxanauconu Aptuiu UMA nacTypu pacMuu TaxJIHIHA
O6acomaau cenxopo Haup kKapa. Jap uH nacryp ycynu ['ymGen xaMuyH ske a3 yCyJIxou
acoci 6apou TaxJIUIu MabIyMOTH 00Xe3i TaBcus noja mya»[116].

«ap conxou 1990 to 2000 Cozmonu yaxonuu meteopoiorus (WMO) ycynu
['ymbenpo gap gactypxou xya 6apou nemryuu catxu o0 Ba XaB(hu ceaxo 1ap KUIIBapXou
py 6a pyuin taBcus Hamyl. H kop 0a KUIIBapxo0e, KU UMKOHUSITXOU MaXlyJu TEXHUKI

JOpaH]l, UMKOH A0]1 00 uctudoaau ycynu coja xaBpu o0xe3upo ap3€oit kyHana»[115].
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«ap comu 2010 myxakkukoHu xunHnain CuHrx Ba bxyns ycynu ['ymGenpo 60
ycynxou aurap, a3 yymiia Jlor-Ilupcon Ba Beitbyn, mykouca Hamymana. OHX0 Jap KOpu
Xyl HUIIOH J0JIaH]l, ku ycynu ['ymOen nap 6ab3e X0JaTxo caxexuu OanaHapo Meauxanl
Ba 0apou MEMTyHUH CelIX0 Jap MUHTAKaXOW TPOMUKK Ba CyOTpONUKA Xesne My(puj acT.
WNH TaxKUKOT aXaMUsTH YCYJIU Ma3Kyppo Aap MyKouca 00 Turap MOJEIX0U 3XTUMOJHUATIH
Tabkug Hamya»[116-118].

['y¢dran 3apyp act, ku uctudoaan ycynu I'ymOen gap nemryi HaMmyJaH! X0JIATXOH
AKCTpeMalnu 00 nap uyMxypi 6opu aBBain act. Mictudonau uH ycyn nap 606xou qurapu
KOpHY Ma3Kyp 0a TaBpu My(daccan oBap/ia MelIaBas.

Uu TaBpe, ku gap 000 Kaiij HaMyJeM, MEIITryuu carxu oOu napé nap BakTU
MyalsiH Jlap acoCH MabJIyMOTXOM OMOpH aHYOM Joja MemiaBaa. AMMO nap OHCEp
X0JIaTX0 MabJIyMOTXOM OMOpH, KU a3 AUAOOHrOXXO JacTpac Kapjaa MellaBaH,
METaBOHaHJ HOMyppa OolIaHja Ba MH Machana OOUCH HOMypparuu MablyMOTXO IIyja,
MyalsiH HAMyJIaHHU caTX4 00 Ba MEIIryuu OH HOMyMKUH Merapaai. bosin Kaitn Hamyn, ku
00 nempadpTy TEXHUKA Ba TEXHOJIOTUS UH MYIIKIIA XaJud Xyapo €dT. AitHu 3aMOH 00
uctudoa a3 alropuTMXOU MOIIMHIA MO METAaBOHEM HUH KaMOyaupo Oaptapad Hamoem.
A3 anroputMxou MoiuH#A uctudona OypAa HYOWXOM XOIUTHHM JI0JaXOpo Jap acocu
JOIANIyJaXx0ou aurap OapKapop Hamyjaa METaBOHEM. A3 HUH JIUX03 a3 aJlrOpUTMXOHU
MOIUIUH Aap MEeUIryu HaMyIaHu caTXu 00 pyAaXxo HU3 Baceb uctudoaa Oypaa MemaBas.

TaxJyiun Ba nemryuu caMmapaHoOKy HUIIOHUXAHAX0HW THAPOMETEOopoori (capdpu
00, carx, xapopar) 6apou uctudojau 00, UIOpaKyHUHU XaTapxou o0xe3i Ba OaHaKIIarupi
Jap MapoUTH TaFUpEOUH UKJIUM axaMUsITH Oy3ypr AOpaHl. YCYIX0U MyOCHPU OMY3HIIIH
MOIIMHI Ba OMY3UIIK aMUK 0a cuar Ba COXTOpU MabJIyMOTH BYpYA# TanaboTu OanaHn
Mery3opasg [6-M].

Macwbanan xkanuaia gap TaXKUKOTH MYOCHpP HapoKaHJard Ba TaKpOPHOMA3UPHUU
MacTH MapXujau MEHIKOPKapAu MabIyMOT MeOomiaa. Arap MabliyMOTXOU OMOpi
Hokudos Oomang Ba € gap O6aliH coinxoe OOIaH I, KM JIap OH caTXu 00 0a Kaia rupudra
Hairyna Oomaji, OH TOX HMH paBaH] 0a HaTUYyau HUXOWM MEIITYUCO3W TabCUPU YU
MepacoHa. AKcapaH Jap MakoJjlax0 MH Xojar 0a TaBpu ymyMmil TaBcu@ memaBan €

TamMoMaH 3ukp HaMmerapaaj [ 18]. UyHuH Ba3busaT 0a JyMIBOPUXO 1ap CAHYUIIU AYPYCTHH
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(Bamuparcusii) TaXKUKOT, FaUpPUUMKOH OyJaHW MYKOMCah MYCTaKUMH YCYJIXO Ba
a30uIId IXTUMOJUIATH XaTOTMXO Jap 'MalBaHATOXW'" MapXHIaxoW KOopKap] oBapja
MEpacoHas.

MebsMopuu Moayinuu 6a 00bEKTX0 HUTapoOHUJAITyAa Aap KOPU Ma3Kyp MEUTHUXO0]T
Merapaaa, ku O0apou Typ KapJaHW MH XOJUTHUU METOJOJIOTH paBoHa IrymaacT. OH
CTaHJIapTU3aTCHs, Xy44aTTy30p1HU MMyppa Ba YaHIUPUU paBaHAU MEUIKOPKAPAPO TAbMUH
Hamyna, 6a Oamanja mygaHud cudar, YbTUMOJHOKH Ba TAKPOPMA3UPUU HATUYAXOU HUIIMIA
Jlap COXau TUIPOJIOTHS BA METEOPOJIOTUS MyCOUAAT MEKYHAS.

AcocH METOAONOTHSIY TaXUsIIyIapo paBaH Iy Maiaapnaiu (mariaitHm) Mo yauu
0a 00BEKTX0 HUTAPOHUAAINIYAAW MEIIKOPKAp/ TAIIKWI Meauxaa, ku 00 3a0oHu Python
amani kKapja IIyjaact. ApXuTEeKTypau CUCTEMa XaMuyH maijapnaiuu 4y3bpxou 0a Xam
ajokaMaHj, Tamkui €draact, Ku Xap Kajome Bazudan JaKUK MyalsHIIynapo aap oap
merupan. Jlap pacmu 1.1.5 Hakmam yMyMun XaMKOPHUH MOAYJIXOH aCOCHM CHCTEMA Ba
yapa€Hu MabJIyMOT OalilHM OHXO HUIIOH Joja mynaact. A3 pacmu 1.1.5 nuna memasan,
KU paBaHIU KOPKap/ 4apa€HU XaTTUM KOPKAPIU MabIyMOTpPO Jap Oap mMerupani, Ku as
XOHJaHU (hailyii MabIyMOTXOM XOMH THIAPOMETEOPOJIOTH OF03 rapauaa, 00 TaBIUAU
MayMyu Tal€pu MabaymMoT Oapou OMY3UIIM MOIIMHA aHyoM Me€0an. XyCycusaTH
KAIUIUM ~ apXUTEKTypa  HWAOPAKYHHMM  MapKa3OHHUJAIlyJa TaBacCyTHU  MOMAYIH
koHpuryparcuonin  (Config) Mebomaa, KM XamMau MapXUJIaxoW  KOpPKapIpo
napaMeTpus3aTcus HaMyjlla, YaHIUpHA Ba MYTOOUKIIABAaHIAruu CHCTEMApo TabMUH
MeHamosii. Monynu VisualizationManager Xy4yaTry30opuu MaiiBacTau paBaHIIpO UYPO
HaMyza, Jap acoCHd METaMabliyMOTH a3 YOHMOM Xap fAK 4Yy3b YaMbOBapHUIlIaBaHIA
TaCBUPXO Ba XMCOOOTXOpO Meco3aj. UyHHMH IIakiyd KOpKapd HMKOH MEIHuXall, KU
MachylIusIT OalHU MOJYJIXO JAaKUK TaKCUM Kap/ia I1aBajJ Ba UMKOHUSATU Tariup JgojaH €
MBa3 KapJAaHu MapXWJIaxou ajioxuja OMAYHH XaJajaAop IIyAaHU KOPU TaMOMHU CHUCTEMa

(dhapoxam oBap/a maBa.
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N Masmymors
Coxrans HETepdeiic TarsEMoOT KOpKapIHAITYIaH
THIPOMETEOPOIOTE
|
' A ]
BHSYaTHSATCHA A Boprynanaax
xXHcob0TXO MEBIYMOT
A »
TaxTEnraps MasTyMOTXOH 63
KaH1 HarepHQTamyaa
TaxaHmraps MasTyMOTROH
HOMYZHAH
. .
MyxaHIHCH XyCYCHATXO
Cangume ycTyBOpHE
'Y 'y ‘
OneXTaKyVHHE KaTopH
BaKTH
Taxmunrapa
MaBITYMOTXO
TaxcHMrape MabTyMOT
|
2
MuxgccosHE
MEBITYMOT
A »
Hatexobraps
XYCYCHATXO

2
Carunme cudarn
MEBIYMOT

.
MawaymoTH ododa
0apoH MoJencosH

I
Pacmu 1.1.5. - ApxuTekTypan yMyMuH paBaHAu Naigapnaiu MoAy/JIHH NEeIIKOPKapAu KATOPX0H
3aMOHHUM T'HAPOMeTeopoIori (kopkapau myamwud [6-M], [12-M])

MaHTHKH HYKTaxou KaOyau Kapop Ba KOpKapAu XOJIaTXOU UCTUCHOH, Aap pacMu

1.1.6 oBapna mrymaacr.
22



Orom nasnaawe

Carpaun M3vyMOTH XOM

.
Taoywm cuar Manmymor

Taxm gaamion

Tanmm qovxon xon " e 8

Pacmu 1.1.6. - Birok-Hakman mygaccaan aaIropuTMi KOpH paBaHIu KOpKapa 00 HyKTaxou

Boarawr 62

MapXyIam MyBodus

*  Coxram xycycusmio

Taxcumor 6a o Misggccosnm N Wemmxobu
train/val/test XYCyCHATO XyCyHsTO
4
Carrpran ool
Hués 6a racunn gopan - oo act
A J ]
Taxmm Mywkwior Taxpsn xucoborn
B3 HCAOX 8a apredaxmio
Katoxou yARss
A A4
Pag xapaam AHYOMI NanrUiames
mawrywor 6o (MAWTYMOTH OMOSA Bapow oM
Taxawm Katopu saxTi
Taysusu MascMi Taxpanm
TpeHgR soSacrari

Owmogacosi Gapon OM

Ha3opatu cudart (kopkapau myauud [6-M], [12-M])

Hap pacmu 1.1.6 Ha TaHXO Malaapmaiiuy aMmanuéT, OaaTku MEXaHU3MXOU TAbMHUHHU
cudatu MabIIyMOT HU3 TacBup mrymaacT. Cucrama 1oy HYKTaWl KaJdWIWA CAHYUIIN
TypyCTHPO TENMIOWHII MEHAMOS: CAaHYWIIN aBBAUSA MabIyMOTH XOM Ba Ha30paTu
HUXOW TMac a3 xamau Tabmuiot. Jlap cypartd OmKOp IIyJaHW MYIIKWJIOTH YHUIIA Jap
Mapxujiau CaHYMIIN aBBaIKs (MacayiaH, Ha0ylaH! MaliJIOHXOU XaTMmit, Kojadu ((popmatn)

HOIYPYCTH HUIIIOHAXOHW BaKT) paBaHAM KOPKApJ WYPOU KOPPO KATh HAMYJa, Ty30pHIIH

XaTorupo TMEHIHUXO MEHaMosii. Arap CaHYUIIM HUXOW HOMYBO(MUKATHUPO

HaMoOsJl, paBaHJl METaBOHAJ] 0a MapXwian TakMWI 00 MCIOXH MapamMeTpXOoHu KOpPKap

paBoHa Kapaa maBald. UyHHH TalIKWIOT IbTUMOJHOKH Ba YCTYBOPUM CHUCTEMApO

XaHTOMHU KOp 00 MabIyMOTH BOKEUU HOOApoOap TabMUH MEHAMOSI/I.
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CoxTtopu 6a 00bEKTX0 HUTAPOHUIAIIY/Iad CUCTEMA, KU poOUTaxou OaitHu CUH(pXOU
acocil Ba MPUHCHUIIXOW XaMKOPHUHM OHXOPO MyaisH MeKyHaa, nap pacmu 1.1.7 oBapma

IIyaacT.

Ky6ypu Kopkapau Mewakuu Mabnymor

-TaH3UMOT TaH3UMOT
-bopKyHaHAau_mabaymor 6opkyHaHAa
~Tax/IMNrap1_K1MMaTxo1_rymilyAa Tax/IMarapu_xoni

-Tax/mMArapy_KumaTxom_ranproAan
TaXMArap1_aHoMani

+A4pOM_Nyppan_KyBypu_Kopi)

//' +TaXMAM_Xaman_xucoborxo() O\

, Wi
/ |
TaHaumoT ‘ } ‘
BopkyHaHgan Mabaymor Taxamnrapu Kumarxom ‘
+Carp poxy_mab/ymot , Mymwyzaa |
+Catp cyTyHW_xagad Taxmarapu Kumarxou
+Aflaj AaBpan_MaBCHMA Faipropai
+/lyFaT KOMAAXOM_CaHYML +60PKYHA_a3_csv) +Tax/mn)
+COXTAHU_Mab/TYMOTHU_CUHTETUKHA) +KOpKapA)
+€abT ) +HamyHarupuu_ayoopa() +rUpUdTaHU_XMCoBoT ()

+BOPKYHIA()

Pacmu 1.1.7. - luarpamman UML-u cuadx0, KN 4y3bX0N KaJIHIUHM CHCTeMa Ba poOuTaxon
OHX0PO MHBUKOC MeHaMos 1 (Kopkapau myamwmud [6-M], [12-M])

TaBpe a3 pacmu 1.1.7 nuna memasaj, apxuTeKkTypau cucrema aap arpodu cunpu
acocuu DataPreprocessingPipeline coxta mrymaact, KA UWYpOU TaMOMH paBaHIU
KOopKapApo xamoxaHr meco3al. Cunpu Config xaman napameTpxou paBaHId KOPKapApO
nap 6ap rupudTa, ©I0paKyHUH MapKa30HHUAAIIYIal TAH3UMOTPO TabMUH MeHaMosi 1. [lap
auarpaMma 4y3bX0Hu KaJuJuu CUCTEMa HUIIOH JI0/1a IIydaaH]l, KU IPUHCUIIXOU acCOCHHU
TappOXUPO HAMOUII METUXAH/I;

1. Unopakynuu mapkasoHuaanryaa taBaccyTu cundu DataPreprocessingPipeline;
2. TakcumMoTu MaChynHAT OaliHU CUH(PXOU MaxXCycrapJIOHUIAITYa;

3. Yaunupuu koHpuryparcus 6a mapodaru cunpu Config;

4. VIMKOHUSITH BaC€bKYHI TaBaCCyTH arperarcusiu KopkapJArapoHu UIOBari.

UyHHUH TappoXil pUOsSii MPUHCUIIXOU MAChyIUSATU ATOHA Ba KyIIOAari/oactarupo
TabMUH MEHAMOSJ: Xap SK CHH(]p Machanau JaKuK MyaMsHIIyIapo Xajl MEKyHaJ Ba

CHUCTCMA MCTAaBOHAA 6I/II[YHI/I TaFﬁHp AOJJaHW KOAW MaB4y/a 00 HaMyaxOu HaBH
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KOpKapArapoH Baceb Kapaa miaBaja. Duinypaardd guarpamMMa UMKOH Meauxad, KU
KapoOpXOU apXUTEKTypil Oa TaBpu BO3€X MEIIHUXO rap/ujia, XoHaHAapo 00 4y3bUETH
3UEAaTUM aMaIuco3i OaHl HAHAMOSIH]I.

Kopkapan MyToOMKIIaBaHAauW XOJUTUXO (MaBuyl HaOylaHH MabIyMOT) JAap
Monynu MissingValueAnalyzer amanii mrynaact, Ku DypKyYHHH CTPAaTE€rupo J1ap acocu
TaxXJIUIU KOJIAOXO0M MabliyMOTH MaBuyAaHaOyna uctudona mebapaa. bapou xonuruxou
aJ0XuJlau Japo3UalllOH KaMTap a3 C€ UeHAK UHTEPIOJISITCUAN XaTTil ucTU(o1a MelIaBal,
KM 0apKapopco3uy MyHa33aMHU KHUMarXopo TabMHUH MEHaMosl. blIokxou KyToxu
MaBCUMHUU XOJUTHXO OO0 Ha3apJOMITH KUMATXOM MHEHA Oapou AaBpaxou MYBO(PUKH
COJIXOM KaOnid myp KapAa MellaBaHlA, KU MH HUMKOH MeauxajJ KOoJaOXOW CHUKIIHUH
paBaHIXOU THUJIPOMETEOPOJOTd HUTOX JOIITa IaBaHA. bapou paBpaxow TYIOHUU
HaOylaHU MabJIyMOT (MacajaH, Jap HaTU4Yad XalalJIOpUU TayxXU30T) IMYypPKyHUH
oucépuenaka 60 meronu MICE (Multiple Imputation by Chained Equations) uctudona
MelllaBaji, Ku poOUTaxoum MyTakoOwian OaillHM mnapaMeTpxoW TYHOTYHpPO (Xapopar,
OOpHUIIIOT, HAMHOK#, capdu 00) 6a mHOOAT Merupan. Xap SK XOJaTh MYypKyHH Jap
METaMabJIyMOTH PaBaH/IU KOpKap] 00 HUIIOH JOJAHU METOAU MCTU(OIAITYa Ba XaUMHU
MabIyMOTH OapKapopiryaa cadT Merapaa.

Taxaunmmu omextam mnapropraxo aap wmoxyiau OutlierAnalyzer 6a xamrupouun
SKYaH]I PABUIIXOU XaMIUTrappo myppakyHaHja acoc édraact. YCynxou oMopi, a3 qyymia
Kousau tariupédrau pocunan 6aitnukBaptTiiii (IQR) 60 xagaxon MyToOHKIIIaBaHAa Ba
TaxXJUIU METOJU Z-SCOre, UMKOH MEIuXaHJ, KU aHOMaJIusAXo HucOar 0a TaKCUMOTH
JIOKaJMy MabJIyMOT MyalsiH Kapjia aBaH 1. AJITOpUTMXOU OMY3HUIITN MOIIMHA, a3 KaOUIn
yanranau yynokyHanja (Isolation Forest), 6apou omikopco3uu naprodraxou OucépueHaxa
nap (azom anomarxo uctudona memasania. Koumaxow 0a mMaB3yb HUTrapoHUIAITyAa
dbuITparcuay KMMaTXou a3 4yuxaTth (Pu3ukil FapuuMKOHpo (capdu oOu MaHbi, 3uén
IIyJaH a3 caTXXOM MaKCUMalluUd TabpUXil) TABMUH MEHAMOSIHA. XyCYCHUITH MyXUM HUH
MyHOcuOaTu TadpuKaBii 0a KOpKapu aHOMAIUSXOHU OIIKOPIIyaa MEOOIIa/l: XaTOTUuXOH
HXTUMOJIMM YEHKYH! HECT Kap/a MelIaBaH] € 00 KUMaTXOW MHTEPHOIATCUSIIYAa UBa3
MeTapJiaHj, 1ap X0Je KU XO0AUCAXO0H a1 TUAPOJIOTH 00 HUIITOHAXO0H (OalpaKkIaxomn)

TaMFary3opi Kapja MellaBaHj Oapou TaxJuiu MuHOabAa. VMIH ycyn MMKOH Menuxan
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MabIyMOT Aap Oopan 00Xe3MX0 Ba Jurap Majaulaxod MyXYMM HUTOX JaomnTa masaf. [dap
yMyM ryTaH MyMKHUH acT, K1 UCTU(O/Ial aJTOPUTMXOU MOIIMHA Oapou nai10 HamyaaH
Ba OapTtapad HaMmymaHU MapOKaHJAruu MabIyMOTXOM OMOpPH ycyinu Xy0 Mebormas.

[Tac a3 uctudoaan ycyiaxou MEMTYHHAMON 3apypaTH COXUIMYCTaXKaMKyHH Oa

MUEH MEOSIJ, KM OUIU OH Jap 3ep000u HABOATII MabIIyMOTU EPUPACOHPO MEOPEM.

1.2. CoxuimycTaxKaMKyHil Ba HaMyaXxoH oH aap YUymxypuu ToqukucTon

CoxuaMyCcTaxKaMKyH# K MayMyu 4OpaOUHUXOU MyXaHJUCH Ba Tabuil Mmebotan,
K Oapou Myxo(u3aTH COXWIXO0U JapEX0, KYJIX0 Ba 00aHOOpX0 a3 BapOHIIaBid, SpO3uUs
Ba oOxe3nn ucrudona memanaa. Jap Touukucron, 60 HazapmomTu penedu Kyxia Ba
MaBUYIUATH TapE€X0U Mypo0, MH Machalla axaMUsITH Oy3ypr J0pa/l.

ba uH machana OuCEp ONMMOH MAILIFyJ IIyJa MCTOJaaHA. AKHYH SIK CUJICHIA
MaK0JIaX0ou UiIMuepo MeoBapeM, ku aap Peneparcusiu Poccus 6a aHqyoM pacugaaH/;

I. «/lap makonau myannudon A.B. barun Ba /[.B. Koznos 60 Homu «OnieHka
nehopMallMOHHBIX XapaKTEPUCTUK OEPErOyKpPENUTEIbHBIX COOPYKEHUN U3 raOMOHHBIX
KOHCTPYKIIUM TMpHU B3aUMOJEHCTBUU C JIEAOBBIM MOKPOBOM» ouj 0a map Poccus
uctudonabapun cumMTypcaHr (raOMOHHBIE CeTKa) Kaila kapaa mrynmaact. Mumoortu
acocuu Jap Makojia taxjawiiryja gap aapéu Tomu maxpu TomMck 6a mrymop MepaBaj.
Humion noja miygaact, Kd CUMTYpCaHT Jap XaMyosirii 00 MailJOHXOW SIXil YCTYBOD
MeOomaz. Jlap mouxaum WMHIIOOTXOW THUIAPOTEXHHUKHA 00 MCTU(OAAN CUMTYpCaHT 0O0sia
MYKOBHUMAT Ba 3UYUU TypXOU 0XaHUpo 0a Hazap rupud» [17].

II. «lap makomau xammyamuduu .M. KacnepoB 60 HOMH «Pe3ynbTaThl
1a00OpaTOPHBIX HCCIENOBAHUN (UIBTPALlUM TECUYAHBIX TPYHTOB C LEIbIO OILICHKU
0€30MacHON JKCIUTyaTalliyd TUIPOTEXHUYECKUX COOPYKEHUM IIaMOXPaHUIIUID) aBBal
nap 6opau ap KaJoM caTX Kapop JomTaHu coxmin obandopxou Yymxypuu benopycus
MabIyMOT Joja myaaacT. babgan 6a TapTud napoBapiaHu COXHIXOM 00aHOOpxou 0a
cajaMa Ha3IuK TaxJauiau xyapo €praana. Coxunm 06aH00pxo 00 TaXxTabETOHXO Ba OXAHY
OETOHM XyJpe3 MyCcTaxKaM Kapja urygaanim[45].

I1I. «lap wmakomaxom A.A. TxkaueB 060 Homu «MccinenoBanue

TUAPOMETEOPOTIOTHUYECKUX  YCIOBUUA MPU  NPOEKTUPOBAHMM  TUIAPOTEXHUUYECKUX
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coopy:xkeHui Ha peke AOuH B KpacHogapckom kpaey, « IhPeKTUBHBIE MEPOTPUSLTHUS 110
YKPETUICHUIO HU30BBIX OTKOCOB 3€MJISIHBIX TJIOTHHY, « AHAJIN3 KPEIUICHHS YU4aCTKOB PEK
MPEArOpHON 30HBI» Ba «AHaIU3 MeponpusiTUil Mo O0oprOe ¢ 3aHocuMOCThIO Bosro-
Kacnuiickoro kaHana» HWHIIOOTH Ma3Kyp Jap kuiiBapu Poccus omyxTa urymaacrt.
NHiooTn acocuu TaxIviIIyaau Makosia fap 1apéu AOMHU UH KUIIBAp YOUTHUP I1y1aacT.
Humon noxa mrymaact, Ku COXTOPU CHUMTYpCaHr (FaOMOHHBIE CETKAa) YCTYBOp Ba
MakcagHOK MeOommag. CoXHIMyCTaXKaMKyHHE, KM Jap MUH MHHTakKa 00 CHUMTYpCaHT
MyCTaxkKaMm KapJa IIyJnaacT, 0a SKOJOrusi Xey Tabcupu MaH(pi HamepacoHand. lap
yapa€Hu TAAKUKOT XUCOOXOU YCTYBOPUM HUIIIEOMXO0 aHYOM J10/1a IiTyJjaaH 1. Ba unimootu
coxTaiiaBanja 6apou xu3mat 6a myanatu 50 con kadonat gonaa mygaact» [92-94].

IV. «lap wmakonam xammyammupun A.A. Muxacek «OcoOGeHHOCTH
COBMECTHOTO PETYJIUPOBAHUSI PEYHOTO CTOKA KOMILUIEKCHBIMU THUIPOY3JIaMU» KOPXOU
coxuiMycTaxkaMkyHuu napéu Jlaba nap maxpu Kypran nquna 6apomana mynaana. Jap
KOpYM Ma3Kyp MYyCTaxKaMKyHUM MHHTAKaxou IrycramiaBaHjgaun gapéu Jlaba TaxkKuk
mynaact. Ba oHpo 00 manmoHcagaxo xumMos HamyzgaacT. JlanmoHcagaxo 00 sIKYaH[
HaMyJIM MyCTaxXKaMKyHH NEIIHUXO0I IIynaanm [66]:

— MyCTaxKaMKyH# 00 TeTpaiiJiepXoHu 0XaHyOEeTOH;

— MyCTaxKaMKyH# 00 0XaHyOETOHH XYpe3;

— MYCTaxKaMKyHi1 00 TaXTaOEeToH,;

— MyCTaxKaMKyH# 00 CAaHTXOM KaJIOHXa4M;

— MyCTaxKaMKyH# 00 CUJIMHJIPXOU OXaHYOETOH;

— MyCTaxKaMKyH# 0O IIIyHTA.
Bapou xap sik Hamy a1 UH MyCcTaxKaMKyH# YaJ[Ballid Xapo4oT oBap/a 1ryaaact. Mnosa 6ap
WH YaJ(BaJli ITyCTalllaBUM 3XTUMOJ MEIIHUXO0/ II1yaacT.

V. «lap makonau myammdpon B.C. bopzos, N.O. Kpepkanosckuii Ba [I.b.
KoxeypoB «IIpobiembl OeperoykpenuTeabHbIX pa0OT Ha BHYTPUTOPOJICKUX BOJOEMAX)
KOpXOHM COXHJIMycTaxkaMKyHuu napéu Kytym pap maxpu AcTpaxad Aujaa IIyaaacrt.
Hapéu Kytywm sike a3 moxo0xou gapéu Boinra me6oman. MHmootn maskyp 60 caHrxou
KaJIOHXaYyM MYyCTaxkKaMm Kapja IIyJaacT. byppuilin KyHJaJlaHTUM Calil Aap UH MUHTaKa

oBapja mygaacTt» [22].
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VL «lap wmakonam wmyamnd Muxacek AmnHAped AjeKkcaHAPOBUY
«OCOOEHHOCTH CTPOUTENBCTBA OEPETOYKPEIUIEHUSI C HCIOIb30BAaHUEM KOMIIO3UTHOTO
IIMTyHTa» MYCTaXKaMKyHHH COXHJI 00 HaMyAu «IIMyHTa» oBapia myaaact. [lap kopu

Ma3Kyp yCyJId MyCTaXKaMKyHHH caJJl 00 HaMyAH IIITyHTa HYpo urygaact [67] (aur. Oa

pacmu 1.2.1).
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Pacmu 1.2.1. - MycraxkaMKyH#l 60 ycyJju mimyHTa (Hycxa a3 manOawu [67])

VIL «dap maxonan myammugpon I'M. Ocranenko, K.A. I'yzenko, P.A.
Poraii Ba E.®D. YebanoBa «3amura 6eperoB ot pa3mbiBa Ha peke [llaxe» map coxuiu
0axpu Cu€x »po3usiv BapOHIIABUY COXWIXO0 AKU1a MelaBaj. Tagoupxou nemakii 6apou
BalipOH HalllyJaHU COXWJIXO aHACIINWJAH 3apyp MeOomaa. XaMUH TaBp, Aap MUHTAaKau
coxuinu poctu napéu lllaxe 3apypatu ¢aBpuum MycTaxkaMm KapJaHU COXWI Oa amai
meosia. Hapéu laxe 2-toMmuH moxo0u 6axpu Cuéx 0yna, xaB3au 004aMbKyHHSIII 553 KM
Ba Jlapo3usiin 0ommajg S9kM-po Tamkmn meauxamn|73].

VIIL «ap maxkonam myammd HN.A. KatkoB «O moanmopHbIX CTEHax M3
KPYITHOIIOPUCTOTO OeToHa» 00 uctudoga a3 TaXJUIU MYKOHUCABUU COXTOpU XU(3U
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coXmiixo 0a MHCOJIM JIEBOPU BEPTUKAIUU OXaHy OeTOHM oBapaa mygaact. Hamynu
BEPTUKAJIUU MYyCTaXKaMKyHUU COXUJI acocaH Jap maxpxo ucrtudonaa memanan. Jlap ux
HaMyJld MYCTaXKaMKyHUH COXWJI KaM 3aMHH ucTu(dona memaBan. Jlap mo€H sik4aHn
HaMyJH JIEBOPXOU BEPTUKAINE, KU Jap MAKOJA NENIHUXO/ rapanaaan] MmeoBapem»|[46]

(aur. 6a pacmu 1.2.2):
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Pacmu 1.2.2. - /leBopxou BepTHKaJi (Hycxa a3 MaHOawu [46])

IX. «lap maxkonan myammmdon C.A. JIpunckux, A.b. Kutaes Ba A.B.
MuxaiinoB «HaBoaHenus Ha pekax OacceiiHa Kambl ¥ opranu3anus 3alllUThl OT HUX)»
MYIIKWIIA Ba 3apapXou 3epu 00 MOHJAHUM MUHTakaxou xaBpHOkH Poccusi omyxra
myznaact. Jlap Poccus xamacona takpu6an 50-Xa30p KM? 3aMHHXO 3€pH 00 MEMOHAHI,
Macoxatu 3aMuHX0€, KU XaBhu 3epu oOMoHi mopania, a3 400 to 800 xazop KM-po
Ttamkui Mmeauxana. ba muaTakaxou ooxesit 300 maxpu Poccus momun medomana. Jlap
Poccusi muHTakaxoe, Ku 3yI-3yl o0xe3l jgopann uHXOsAHI: KaBkasu mIMMOid,
[Tpumopck, Bunositxon Caxanud Ba AMyp, 3abaiikaiu MuéHa, yanyou Ypau Ba Bonrau
noéH. Cababu o6xe3uu 3uéa nap Ypamu Muéna (xap3au mapéu Kama) 6opumanu 6apd
nap O6axop meOommajn, KU 3aXupad HUXOAT KaJloHH Oapd 00 MemaBajn, Jap UH XOJat
o0xe3nn 0a Byyyn meosia. Jdap 100 comu oxup nap xae3zau Kama oOxe3uum manun aap
conxou 1902, 1914, 1926, 1957, 1965, 1969, 1979, 1990 Ba 1991 6a aman omanaacr.

O6xe3un 60axopu conu 1979 3apapu HUXOAT KalloH pacoHuaaact. Jlap Bunostu [lepm a3
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o0xe3n 11 maxp Ba 86 maxpaku xypa oced nunaana. OO0 gap 0ab3e MUHTAKaxo a3 5 ToO
11 meTp Oanann myna, nap Hatuya 7200 OMHOU UCTUKOMATH 3epu 00 MOHJIa, KyIIPYKXO
BaiipoH, 338 kuiomerp pox mrycra, 11 kumomerp cann, 11 kuinomerp KyOypxou
KaHaJIU3aTCUOHM, 16 kumomeTp Kyoypxou 00, 11 kuioMmerp xaTTu Hepyu Oapk BailpoH
mygaact» [35] .

X. «lap maxomnan myamnudon K.M. bepkosuu, JI.B. 3nmotuna Ba JLA.
TypbikuH «Pa3mMbIB peuHbIX OeperoB: PakToOpbl, MEXaHU3M, ACSATEILHOCTh YEIOBEKa) a3
IIyCTalllaBUU 3XTUMOJ HUTOX JOILITaHU coxuiixou aapéu Bonra Ba lllexcHuu maxpu
Pubunck mupa mrynaact. XuMOsSM —axoJid, 3aMHUHXO, MyJIX0 Ba MHIIOOTXOU
KOMYHHKAaTCUOHHMH COXUJIU ap€ Jap MapKas3u IUKKATH Xap sK JaBiat acT. [(uarpamman
ajloKaMaHIuM OallHU CypbhaTH IIYCTalllaBUM SXTUMOJIMHU COXWI Ba K03hdUCHUEeHTH
YCTYBOPUHU Maupou Japé€ MemHuxo/ myaaact. UH4UyHUH OyppHUIIU TYJIUU COXUIIU Yallu
napéu Boara a3 pyiin mabaymorxou wydaccan gap maxpu PuOuHCK TacBHp
mynaact»|[18].

XI. «Maxonau myamnnpon Kypoanos Canuramxu Omaposud Ba Co3aeB
Axmen Ao6pynkepumoBud «IIpoOiieMbl MHXXEHEPHOW 3aIUTBI U MPUPOJTOOXPAHHOTO
o0ycTpoiicTBa MPUOPEXKHBIX YPOAHU3UPOBAHHBIX 30H MaJIbIX peK Ha tore Poccum» 0Oa
MyX0(u3aTH COXUIXOU MUHTAKAXOHW Japéxou Xypa nap KaBkasu mmmolii Ba 4aHyOu
Poccust, uHuyHuH 6a Machbasiaxou MmyOpamu Myxauaucii ryda mygaact. lap v kop aap
41 xoJ1aT OyJJaHU Xamau UHIIIOOTXOU AapE€X0U Ma3Kyp MyailsiH kapja nrynaact. Jlap no€u
MUHTaKau BapoHITyAau coXmwin gapéu Hamuuk a3 urycramaBuu SXTUMOJIMPO MEOPEM,

KM gap pacmu 1.2.3 HUIIOH noaa mryaaact»|[S54].
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Pacmu 1.2.3. - MuHTaKau cajamasii nell a3 COXHIMYCTaAXKaMKYHil (Hycxa a3 MaHOabu [54])

NHuyHUH nap Kopu Ma3Kyp 4aJBaiM SIKYaHA HaMyj MYyCTaxkKaMm HaMyJaHu
COXWIM Jap€po Memkam HamypaaacT. Yaasanu nemHuxoAuryga Oapon napéxou
JIOMaHaKyX Ba J1ap XxaMBopuOyaa uctudoa MemaBaHi.

XII. «ap makonan myamund A.A. TkaueB «AHanu3 KperieHUs! y4acTKOB
pPEeK MPEAropHON 30HBD» KAl IIy/1aacT, KM WHIIOOTH COXTallyJa AOUMO OOsifi TaXTH
HazopaT Ooman. Bobacra a3 4yolrupiiaBu MHUHTaKal KOPXOHM COXUIIMYCTaXKaMKYyHH,
COXTOPH CcaJJl MyalisiH Kapa MemaBaj. Ba ycTyBopuu OH a3 Macojaexxou uctudoaanryaa
BoOacTa meboran»[94].

Macbanan ycTyBOPHITH T€OCHUCTEMA, SbHE COXWIMYCTaXKaMKYHHH JapEBY
coilxo Machanam MyOpamu py3 Oa mymop MepaBaj. XarTo OapHOMaxo Jap caTXu
XyKyMmaT OuJId MyCTaXKaMKyHUU COXHIIXO KaOyJ kapja mryaaact [12]. Ymyman umpys
YCYJIXOH 3UEN COXWIMYCTaXKaMKyHI By4ya gopanp [22; 29-30, 51, 53, 55;57-61, 71-
72,76;78-79, 83]:

e «YCTyBOpHaMO# (MyCTaxKaMKyHi1) 00 CHMTYpCaHT;
e VYcryBopHamoit 00 TaxTaOETOHXO;

e VYcTyBOpHaMOi 0O CaHIXOM KaJIOHXayM;

e VYcTyBOopHamoil 00 KyMy IIarai,

e VYcryBopHamou 00 OXaHy OETOH;
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e VYcryBOopHaMonl 00 KyOMKXOM oxaHy OeToH»[4-M].

bosin rydt, Machanan nurape, Ku Aap KOPXOU COXHIMYCTaXKaMKyHIl MaBKEbU
xoccapo Me003a1, UH OyppHUILIA KyHAATAHTUH SKOCUCTEMAaN MUHTaKau Kopi MeOoIai.

Byppumm KyHJIaJlaHTUU AKOCHUCTEMA nap MUHTaKau KOPXOHU
COXMJIMYCTaXKaMKYH# SIK Yy3bU MYXHM acT, 3€pO OH HHUIIOH MEAUXaa, KU 4Yil TyHa
TaMOMHM KabaTXou TaOuil Ba IUrap YHCYPXOU MyXUTH 3UCT Jap SIK Oypuilid aMyi 0a xam
naBacT IIynaaHja.  bapow coxTaHu OypuIIM KyHJAJlaHTUM MHUHTaKau MyalsH
MapXHUJIaxou HaBOATHPO 0051 Maiigapnai aHqoM J0/;

1. TankukoTH reoyorii Ba TUAPOJIOTH - MyailsiH HAMYJJaHU TapKUOU XOK, CaTXHU
o0u 3epu3zaMHUH Ba CypbaTH yapaéHu Japé€ (MH MabIymMOT 0apou MHTUXOOU MaBOJH
MYCTaxKaMKYyHl - CaHT, OE€TOH 3apyp acrt);

2. Taxyunu 3KOCUCTEMAaH COXWIIN - CA0TH YOUTHUPIIIABUU PACTAHUXO, XaHBOHOTHU
00i1 Ba MUHTaKaxou OHoJIor# (Xamapu uH Mapxuia a3 Xud3u TaBO3yHH TaOUil XaHTOMU
COXTMOH);

3.Tapxpesun Oyppuim amyan (KyHaananr) - gap Oyppuiiu KabaTxou XOK,
TaxIIMHXO0, CaTXU 00 Ba MHIIOOTH MyXO(u3aTi HUIIOH J0Ja MemaBaHj (MH Oyppull
O0apou xucob KapjaHu (pUIIOp Ba YCTYBOPUU JEBOPXOU COXUI UCTU(DOa MellIaBan);

4 Mopnenco3un KoMmioTepin - 00 uctudona a3 OapHOMau TUIPOTEXHUKH,
macanan, AutoCAD Civil 3D, HEC-RAS Oyppuiiin kyHaananrii 6apou xap sik MUHTaKa
Jap ajoxuja coxTa MelaBaj (MOJeNIU COXTallyaa UMKOH MeuXal, KU TabCUpH 00Xe3i
Ba 3pO3Usl MEMITY Kap/aa 1aBaj);

5.TatOuku ycCylnxou OHOMH)XEHEpH - MMIMHOHWAAHU JapaxTOH Ba OyTTaxou
COXWJIN 0apou MyCTaxKaM HaMyJaHHU XOK.

A3 UH 40 ry(pTaH MyMKUH acT, KM OyppHUIlId KYHIaJJAHTUH SKOCUCTEMAX0 Ha TAHXO
SK HaKIIau TEXHUK, OaJKi BOCUTAU XaMOXAHTCO3MU MYXaH/IUCi Ba YKOJIOTH acT.

Bosin kaitn Hamy, ku 6a Machallaxou COXWIMYCTaXKaMKyH# J1ap YyMXYpPUU MO HU3
JTUKKATU Maxcyc J0/a MeliaBaj. A3 UH py, SIKYaH] MUHTAKax0epo MEOBapeM, KU Jap

OHXO0 KOPXOHM COXUJIMYCTaXKaMKyHI aH4OM J0]1a [Ty JaaH/I;:
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» CoxmiMyCTaxKaMKyHHH COXHIIA POCTU Aapéu 3apadimoH nap yaMoaTd IeXOTH

Xypmun maxpu IlangakeHt (Wypouinm jouxa nap cemoxau l-ymu comm 2021).

Humonaonxou acocuu gonxanm Ma3kyp aap daasaiu 1.2.1 nemHuxon mryaacr:

Yaasanau 1.2.1. - Humongoaxoun acocuu jgonxa

Homryu Hamyau kopxo Boxunu yenak [ITymopa
Hapo3uu caan M 1 858
PyinymkyHun coxui 60 CAaHrX0M KaJTOHXa4MHU Ky Tparil
a3 80 To 120cm M3 20012
Xa4Mu KOPXOH 3aMUHI M3 105 805
Mabnaru yMyMUu COXTMOH COMOHI 4348 816

Manbaw: xoprapou myaniug oap acocu mMagoou 10UXa8ul UHUOOMU COXUIMYCMAXKAMKYHUU 0apéu
3apaguion

Jlap mo€H TacBUpHU TeOMETpUM OyppHUILIH KYHJAAIAHTUM SKOCHUCTEMAW MUHTaKau KOpi

nap napéu 3apadionpo ( Hur. 6a pacmu 1.2.4):

905,06 Gonow MyCTaxKaMKyH r

L 80 905,56 Gonow can
| |

J
V4R R
f

04,56 Ganarzyw o0 MaKcMamH g A
“ PRI I I
Mycraxkam HayaaHh HuLeOM Bo cakmxon CEERE R BE R IR BRI B A \‘,’5
0 KanoxauMi KyTpaluok a3 80 1o 120cm IR T R R I
N 0 R EEEEE:
al | ) 0 t ottt bttt
) " ymoﬁumauuxox;rypyxm ‘“”q_ ¢ PR
-ou 62 Bocuan Gyngose
0 o .901,06 ra nape S
ORI W -
= ,')\\, 0 XokuunfBan cudaraok bo g
" U ) )l
] 0 Bran agax 89906 |
) |
) YA R
(Lycralupanm axTAMONH
85{.06
§7

HHWOHaH carxi 3amuH

1900, &6

Macoda, m 5

o000,

H—19 00 .62}

1903 A
o0 .12
F—o01 .31
L—loor. .31

F—903 3

3 38

Pacvmu 1.2.4. - Byppuim KyHAaJJaHTHM MUHTaKa aap aapéu 3apaguon (kopkapau myamuiud aap

aCOCH MaBOJIM JIOMXABUU MHIIOOTH COXMIIMYCTaXKaMKyHHUH napéu 3apadiion)
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» HumooTtu aurapu coxmiMycTaxkaMkyHuu napéu Jlydo0 map nexaum JlyqoOu-

Ooomou Hoxusiu Pynmakin  (wypoumu Jnouxa gap cemoxau 2-tomu conu 2017).

Humonnoaxou acocuu 1ouxan Ma3Kyp 4YyHUH MEOOIIaH/T;

Yaasaaum 1.2.2. - HUmoH101xX0M acocuu Jouxa Jap MUHTaKau Ma3Kyp

Homryu Hamyu kopxo Boxunu uenax [ITymopa
Hapo3uu cang M 354
PyiinymkyHun coxui 60 oxaHy OETOHHU SKIYXTH
radeusir 20cm M3 598
XayMu KOPXOHU 3aMHHI M3 20100
Capdu apmatypa TOH 12,6
Mabnaru yMyMUu COXTMOH COoM 3152490

Manb6av: kopxapou myaniugh) oap acocu Magoou 10uxasus UHWOOMU COXUIMYCMAXKAMKYHUU 0apéu

JIyuob

Byppumm kyHjganaHruu MUHTaKau MasKyp Jap MOo€H oBapjairyjaaacT (HUr. 6a pacMu

1.2.5):
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Pacmu 1.2.5. - Byppuiu KyHaajJaHrum MUHTaKa aap aapéu Jlyyooun noxusu Pynakin (kopkapau

Myauug aap acocu MaBOJH JIOUXABUU MHIIOOTH COXHWIIMYCTAaXKaMKyHUH napéu Jlyuo0)

» Mucomu aurapu COXWIMYyCTaXKamMKyH@ map mapéu Kwusuicy map nexau

Kyuaboru noxusau Boceb mebomian (mypouiu jgouxa gap cemoxau 4-ymu conu 2021).

Humonaonxou acocuu nonxau Ma3kyp aap 4aasanu 1.2.3. nemkam uryjaasn:
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Yaasaau 1.2.3 - Maconexu capoiryaa gap caan

Howmryi Hamyu KOpxo Boxunu uenax [ITymopa
Japo3uu cann M 1200
Pyiinymkynun coxui 60 TaxtadbeTonxou anno3zaamon 2,0 x 1,0
x 0,22m Ba cap¢u OeToH JIOHa 8778
XayMu KOPXOHU 3aMHHI M3 1233
Capdu apmatypa TOH 1222
Mabnaru yMyMUu COXTMOH COM 7201 400

Manbav: kopkapou myainugh oap acocu mMagoou 10uxXasuu UHUWOOMU COXUIMYCMAXKAMKYHUU 0apéu

Kuszuncy

TacBupun reomerpun OyppHUILINM  KyHAAJAHTUU

nexau Kyyaboru  MuUHTaKau

TaxJIWJIIIaBaH/Ia ap MOEH oBapaa MemraBaj (Hur. 6a pacmu 1.2.6):
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Pacmu 1.2.6. - Byppum KyHaajJaHruu MUHTaKa aap aapéun Kusnicy nap nexanm Kyua6oru

Hoxusiu Boces (kopkapau myammd nap acocu MaBOAM JTOMXABUU MHIIIOOTH COXUIMYCTaXKaMKyHHH

napéu Kuzuicy)

Jlap pacmu o€H xonaTu cagaMmaBuu gexau Kyuaboru Hoxusau Boceb oBapaa mryaacr.
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Pacmu 1.2.7. - MunTaKkan cazamasii 1ap aexan Kyuya6oru Hoxusiu Boceb (kopkapau myammuag,
MaBOJH CaXPOMH TaXKUKOT)

Jap muconu HaBOATH COXUIMYCTaXKaMKyHUHU 1apén Bap300 nap kunomerpu S1-
yM moxpoxu Jymanoe-Yanak (M4pouy Jonxa aap ksapranu 2-toMu conu 2017).
Hap uH mMuHTaka Oapou ycTyBOp (MycTaxkam) HaMmyJlaHM HUIIEOMU caaja a3

CaHTXOHU KaJloHxayM ucTtudoaa Oypaa maaaact, Ku oH Aap pacmu 1.2.8. oBapja uryaaacr.

Pacmu 1.2.8. - Pag)Tn KOpXxou COXMIMYCTAaXKAMKYHil 00 yCyJIM CAHTXOH KaJOHXa4M

(xopkapau myamug, MaBOJIU CaXpoil Ba TOUXABUH TaAXKUKOT)
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AKcU HaBOaTé HHUILIOH MEANXaJ, KU KOPXOM COXMJIMYCTaXKaMKYH# Jap HHIIOOTHU

Ma3Kyp 0a UTMOM pacOHHUJA IIy1aacT.

Pacmu 1.2.9. - Yeyiau coOXWIMYCTAXKAMKYHi 00 CAHTX0M KAJOHXA4YM Nac a3 6a HTMOM

pacuaaHu COXTYMOH (KOpKapau Myamumid, MaBoaH Caxpoil Ba TIOMXABUU TaXKHKOT)

» Muconu HasOaTh COXWIMYCTaXKaMKyHHH Jap€u OJIOKUM HOXHsAM Pynaki
MeOomaza. Mumootn maskyp nap nexau XuUpTapomu yamoaTu 3aiiHa0000/1d HOXUSAU
Pynakii qoiirup mynaact. MyBoduku Jiouxa Kopu caaau tapapu poctu aapéu Dok 60
napo3un 1043 merp Oananj kapaa MemaBai. Jlap uH MaB3eb rapJauiiu HOMYBO(UKE
BY4Yy/l JIOIITa, MaXHOTUU YCTYBOpHU Jap€ Jap MH MHUHTaKa XypA meodowman. MyBoduku
Jouxa Tapadu 4anu MUHTaKau Ma3Kyppo Oypuaa NaXHOTUU YCTYBOPHU 1apEPO MyBOPUKU
XUCOOXOU TUIpaBIuKil AypycT MeHamoeM. UnoBa Oap WH HUIIEOMH MUHTaKau XaB(HOK
00 kyOukxou oxaHy Oeronuu anpozaamon BK1,0 x 1,0 x 1,0 M mycraxkam Kapnaa
MemaBaJ. YyHkH a3 cabaOu OOpHUILIOTH 3UEA SIKYaHJ MapoTHOa caTxu 00U Japéu Dok
Oanana myaa cababu myp mryJaHu Maqypou o0 a3 000BapAxo ramraact. AMHU 3aMOH Jap
JoMXau TaxMsIlyJa To3a KapAaHU Madypou Aapé€ a3 o00BapAXO MEHIOWHH MIyAaacrt.

Xokxo0e, K1 a3 Madpou Japé rupudra memapani, 6apou 0anan HaMyaaHU CaJlTd COXUIU
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pPOCTH MUHTaKau Jiouxasii uctudonaa 0ypaa memasana. Humongoaxou acocuu pouxaun

Ma3Kyp Aap 4daaBanu 1.2.4 nemkam urygaasn;

Yansaau 1.2.4. - Maconexu capduryaa nap cann

Homryi Hamyu Kopxo Boxunu yenax IlTymopa
Hapo3uu cann M 1043
Pyiinymkynun coxwi 060 KyOMKXOM OXaHyOeTOHUH
anymozaamion 1,0 x 1,0 x 1,0m Ba caphu 6eTon JIOHA 250
XayMu KOPXOHU 3aMHHI M3 24676
Capdu apmatypa TOH 1,835
Mabnaru yMyMUu COXTMOH COM 560 000

Manbav: kopkapou myainugh oap acocu mMagoou 10uxXasuu UHWOOMU COXUIMYCMAXKAMKYHUU 0apéu

Dnok

Byppuiin KyHJanaHrud MUHTakKau JAexad XUpTapolld YaMmoaTu 3anHabo0oau

Hoxusiu Pynakit Hamyau 3epuHpo aopo mebdoman (Hur. 6a pacmu 12.10):

Hitworai banow 693,399
Mycraxkankyrit Y

TTymornnas Xokk

"‘ — KO oxaryPerorii

T&H L3

63840map |20 |

osaam 1,0xd 0x1,0u
. !1“ Koxmmbba cudarrok bo
690,40 Himorgu aué

s Y1 9970

0

Himuoran carxit i_{ % ? ; g g % E
3 8 & B & g & & g
Maoda | 168 R | 10§ |

Pacvmu 1.2.10. -Byppuiin KyHIaJaHTMH MUHTAKaH Jexan XUpTapomu yamoaTu 3aiiHado00au

Hoxusiu Pynaxi (kopxkapou myannugh oap acocu magoou iouxasuu UHWOOMY COXULMYCIMAXKAMKYHUU

odapéu oK)
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1.3. Ycyaxou ycTyBOp HaMy/1aH (COXWIMYCTAXKAMKYHIl)-U 1apéxo aap

Yymxypuu ToYuKHCTOH

Hap TouukrCTOH KOPXOU COXUIMYCTaXKaMKyH# 00 UCTH(O/1a a3 MaBOIA MaXaJUTit
Ba MaxCyJIOTXOM MyXaHAWCH aHYOM J0/a MemmaBan. Jlap mo€H sx9aHm HaMya KOPXOou
COXMIIMYCTaXKaMKYHUU Jap YyMXypit HCTH(OIANIaBaHIaPO MEOPEM:

» Hakman HaMyHaBHHM MyCTaXKaMKYHHH COXHJI 00 KyMy IIIaFajl 9yHUH HaMyApO
nopo mebommaf (Hur. 6a pacmu 1.3.1):

MaxHoruu Gonou cag Himmonau 600 can

++++

¥ _HuwoHan makcumanum carxu o6_ + + +
-I— + + +
+ +
+
+ +
+ +

V¥ HuwoHau Muéuau Taru rn.apé

NHﬁNH‘—NHﬁ\ \ﬁ\ I

—N {— — T T T— T T T— T T — T —
] ] H
Xokunooau cudaTHok 60

3uynn 10 Y=1,951/M3

Pacvmu 1.3.1. - Byppuim KyHAaJIaHTHM MYCTAXKAMKYHAl 00 yCyJIu KyMy ma¥aJ (kopkapou
myaniug oap acocu Magoou 10uxasuu COXUIMYCMAXKAMKyHil [4-M])

Bapou coxTMoHU sik MeTpu MypaO0abu uH Hamyau caana a3z 1500 to 2500 comonit
Mabiar cap¢ MemaBa.

» Ycymu aurapu MyCTaxKaMKyHHH COXHJI 00 CAHTIIOpPaxoW KaJOHXa4M YyHHH
HaMmyJIpo Merupan (Hur. 6a pacmu 1.3.2).

MaxHoruu Bonou caa Humonan 6oom cax

B010M MYCTAXKAMKYVHH

T T T

+ + + 4+ + + 4+
VHmmOHaMMMeHaMTarMuape ' LR

[ [——] P \7 A I S — I S I -
[T —TT IT TT—] H [ P R o MHLH\[H\MHMHMH\[‘ TTT—TTT—T1TT
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CAHITIOPAX 0¥ KATOHXAWM 3ugmn 10 Y=1,951A03

ITymornIann X0K
Gasocutan Gya03ep

IITycTama eun 3X THMOMH

Pacmu 1.3.2.- Byppuim KyHIadaHId MyCTaXKaMKYHi#l 00 yCyJIM CAHTXOM KAJOHXa4M (Kopkapou

myaniug oap acocu Magoou 10uxaeuu COXUIMYCMAXKAMKyHil [4-M])
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CoxTMOHU sIK MeTpu MypaO6abu uH Hamyau cana a3z 4000 to 4800 cOMOHUPO TAIIKKUII
MeIuXal.
» Hakman HaMyHaBUM MYCTaxXKaMKyHHH COXMJI 00 KyOMKXOW OXaHy OETOHi

YyHUH HaMyJ aopaj (Hur. 0a pacmu 1.3.3).

B 0:101 MYCTaXKAMKY I Maxxoru Gonou can Humoran Goton cag

' Hl4lJJOHal1 MUEHau Taru aapé

'\‘—MJH‘H lHH‘H\‘H

l\_\Iw:raxxa‘\uwﬂn HHIIe 01 00 Xoxmndban cudaTHOK 50

KyOXOH 0XaHy 0eTOHH 3uim 10 Y= 19513

ITym oruTa HH XOK
daBocuTan OymI03ep

& IIIycTamap iy 3XTHMOTH

Pacmu 1.3.3. - Byppuim KyHAaJaHIMU MYCTAXKAMKYH# 00 ycy/Iu KyOMKX0OHM OXaHy0eTOH
(xoprapou myaniugh oap acocu magoou 10uUxasuu CoOXUIMYCmaxkamkyHil [4-M])

Bapou coxTMoHU sik MeTpu MypaO0abu uH Hamyau caana a3z 6200 o 7000 comonit
MaOJar JIO3UM acr.
» Haxman HaMyHaBUM MYCTaXKaMKyHHH COXWMJ 00 TaxTaOETOHXOM OXaHy

OeTOoH# menikail uryaaact (Hur. 6a pacmu 1.3.4).

IaxHorvu Gonow cag Humozan 6oxon cax

B0n0n MyCTaxKaMKYHH
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Oyazo3p

[1Tycrama eun IXTHMOTH

Pacmu 1.3.4. - Byppuim KyHAaJIaHTH MYCTAXKAMKYHi 00 yCYJIU TaXTa0eToH (Kopkapou myaiiug

oap acocu Magoou 10uxasuu COXUIMYCmaxkamxyui [4-M])
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Bapou sx meTpu mypad0abu UH HaMyJu COXWJIMYCTaxkaMKyHit a3 6300 to 6700
COMOHI Malbiar 103UM MeOOoIIa.
» Hakmian HaMyHaBUM MYCTaXKaMKYHHUH COXHMJ 00 CHUMTYpPCaHTXO Jap TOEH

oBapja myjaact (Hur. 6a pacmu 1.3.5).

[TaxHorwu Gonow can Himonan Gozon caz

B070u MYCTAXKAMKYHH
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Pacvmu 1.3.5. - Byppuiu KyHAQJAHTHM MYCTAXKAMKYHA 00 yCYJIU CUMTYPCAHT (Kopkapou

myaniug oap acocu Magoou 10uxaguu COXUIMYCMAXKAMKyHil [4-M])

MaOnaru COXTMOHM SIK METpU Mypabbabu ycynu cumTypcasr a3z 5500 to 6300
COMOHUPO TAIIKUJI MEAUXA.
Jap kamamu HaBOaTié MHMHTaKaxou cajJjaMaBue, KU Jap Yymxypid HuE3 0Oa

COXMJIMYCTaXKaMKYHI HUE3 IOpaH] MEOPEM.
1.4. Xoaucaxou cagamasii 1ap aapéxon Yymxypumn Touukucron

Yymxypun TOYMKHCTOH MamilakaTH Kyxid Oyna, OemTapu HUIIEOUXOH Hapé€xo
OeHUXOST KajloH MeOomaH, a3 uH cababd 00 xoaucaxou Tabuii qydop memaBana. Jlap
xyayan Yymxypun Tounkucton 947 nap€ Ba 276 coiixou Xypay KaJIOH MaBUyIaHI, KU
nap ymym 30 xa3op KM-po TalIKWJI MeIuXaHA. A3 Xama Jap€XOU KaJOHTapUHHU
Yymxypuu Touukucrton Ilany, Cupnapé, Kobapuuxon, 3apaduon, Baxm, Kuzuncy Ba
Sxcy mebomang. Jlap aci, uH gap€xo 3axupaxou KaJoHU 00upo Aopo medomana. Jlap
Oapobapu 3axupaun KajJoHU 00 JOIITAHAIIIOH MH Jap€x0o 003 XaTapXou KaJOHU MOJJIA Ba

XaTTO YOHU TOpaHL.
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Xamacouia a3 cababu 00 mrynanu 6apdy nupsxxo Ba 0opuaaHu OOPOHXOHU Mait 1ap
naii carxu oOu Jap€xo Ba coixo Oamanja IIyjaa, 3apapu 3u€n 0a MUHTaKaxou
aXOJMHUIIIMH Ba 3aMUHXOM KUIIOBap3i MEPACOHAH]T.

To umpy3 nap xyayau Yymxypuu Touukucton 1889 km camnxoum myxodwuszarii
coxta 0a uctudonaa noja nynaact. A3 yymia:

- 1386 kM map gapéxo;
-503 kM gap couxo;

A3 un mukgop 410 xm map mapéxo Ba 137 kM map colxo Jap XOJaTu cajaMaBid
Kapop Jo1Ta, HuE3 0a COXUIMYCTaXKaMKYHi JJOPaHI.

Hapéxoe, ku Oemrap 0a MUHTaKaXxOM axXOJHWHHIIWH Ba 3aMHUHXOH KHUIIIOBap3ii
3apapu xyapo wmepacoHann, llany, Baxm, Kusuicy, fAxcy, Bap3o6, Kodapuuxon,
Cypxo00, Dnok, Xonako, 3apadmion Ba Mcdapa mebdoman.

Hap 6apobapu un nap Hoxusxou Kyno6, banmyyson, Temypmanuk, [llamMmcuanau
[loxuHn, Xamanonu, Amr, CrnutameH, [Tanyakent, [llaxpucToH Ba falpaxo COUXO
MaB4uy] Oy/a, HU3 3apapy XyJIpo MepacoHaH]I.

[TypoOmaBuu gapéxon ToUMKUCTOH a3 3 Hamya BoOacTa MeOOIIaHI:

v’ a3 Gap Ba sX;

v’ a3 Gapo;

v' a3 6apdy GopoH.

AbHe a3 cababu 00 mygaHu sxy 6appxo gap JapEXou KaJIOHTapUHHU YyMXYpH,
[Tany, Baxm Ba 3apaduion gap MOXXOW WIOH Ba aBTyCT CaTXH OOAlIoH OamaH Imryjaa,
cababu urycramaBuu 0ab3e MHUHTaKaxo MerapaaHia. JlaBOMHOKuU mypoOuu Japexou
MasKyp 7 MOXpPO TaIlTKAI MEANXA.

A3 cababu o0 mynganu Oapdy sx Ooman, mypoOmaBuu gapéu Bap3o6 Ba
Kodapauxon To 6 MOX TYJI MeKalaj, K1 a3 Xxama mypoOuu uH 1apéxo MOXU Mail Ba UIOH
MYTIOXHIa Kap/1a MeIaBaH/I.

bananna mynanu catxu obu napéxo a3 6apd 6oman, a3z 4 To 6 MOX Ty Kaluaa a3
xama Oemrap gap Moxu ampen Ba mai jnap gapéxou Kodapuuxon, Jlydo0, XapaHros,

DIJIOK Ba Falipaxo MYILIOXU/a KapAa MEIIaBa/l.
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A3 cababu 6apdy O0pOH TaBOMHOKHH ITypoOuu 1apéxo 4 MOXpO TAIIKWII J0/a a3
Xxama cepoOi Jap MOXH ampels 0a BydyJ Meosi[, K UH X0JIaTXo Aap Aapéxou Kuzuncy,
Sxcy, Toupcy Ba raripaxo Mymoxuaa MEIaBaHs.

Hap conu 2015 a3 cababu siky sikOopa Oananja uryiaHu XapopaTH XaBo sixy 6apdxo
Jap JoMaHakyxxo 00 cypbaTu Oananj o0 miyaa, cababu 6a Bydy] oMaJaHu 00Xe3UXOoU
maaua nap xyayaun Yymxypuu Touukucton rapaua. Mu o0xe3it cabadu BaipoH 11y 1aHu
pPOXX0 Ba KyNPYKXO, MUHTAKaxOW axOJMHUIINH, 3aMUHXOU KHIIIOBAp3M Ba XaTXOHU
ry3apuiiu 0apk rapauna. Mytaaccudona, nap uH xonuca 7 Hadap 4oHU XyJIpo a3 AacT
nonaua. Mu xoaucaxo nap sunosta Myxtopu Kyxuctonu bagaxiion Ba Hoxusixou Tooeu
Mapka3 0a By4yyna oMaja, 3apapaiioH 100 MiaH qosiapu AMPUKOUPO TAILKUI IO/,

Xoaucau aurap 16 uronm 2015 con map Hoxusim LllyrHon, munTakam bapcem Ba
Konxo30601 pyx nmoxaa, cenobxo 70 xoHaum ucTuKoMartii 6a mypparii BaiipoH, 16 xoHa
KHCMaH xapo0 ramraact, K1 1ap MayMyb 86 MaH3WIW UCTUKOMATUPO TAIIKUI MEIUXA].

Jap HOoXmsim Banu 7 MaH3WIM MCTHUKOMATH IMyppa BaWpoOH WIyaa, 12 mMaH3uIu
MCTUKOMATUU JUrap KUCMaH XapoO ramrTaacT, Ku MyTaaccudoHa, a3 UH Xoaucaxo 6
Hadap YOHU XyIpO a3 JaCT JOAAHI.

Jap HOxusau PymoH 6 MaH3WIM MCTHUKOMATH Iyppa BallpoH 1iyaa, 9 mMaH3uau
aurap KUCMaH BallpoH IIyAaacT, KU Jap UH XOJHCa POXU MOIIMHTY3ap Jap 4amMoaTH
Bapranr 3epu 00y 0¥t MOHJI, padTy oManu axoiiid myppa O6acra myna oyn. Faiip a3 un
Jap UH MUHTaKa 3aMUHXOM KOpaMu 00# HU3 3epH 00y JIOW Ba sipd MOHJIaH]I.

ba un xo1Mcaxo MoOHaHIPO HOMOAP MEKYHEM:

» a3 cababm Oamauj mryganu carxyu obu mapéwm [lang MUHTaKaxom xapooOrarira
nap Hoxusiu Papxop;

» a3 cababwm OGamann myganu catxu oou gapéu Cypxo0 MHHTaKaXxoH Xapooraiira
Jap HOXusH baiyyBoH;

» a3 cababu OamaHI mIygaHW caTXy 00 map KaHaM DCKUTYy3ap MUHTaKaxowW
xapoOrarmira.

Jap MaBpuau Oananja IIyJlaHH caTXu 00M JapExo 000BapaXOpO a3 MUHTAKAXOHU
KyXi@l oBapJa Jlap MUHTAKaxoW Ha3qu Kyxi XoOoHuaa, cababu nap sk Tapadu Maypo

XypJaliaBuy Tary Neumrup Ba fap aurap tapadu oH mypriaBuu Maqypou o0 a3 060Bapixo
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0a By4yJl M€Osi/l, Ki UH cabalu mIycTalaBiuu COXWIXO0 € UH KU a3 Ma4ypo OepyH IIyJaHu
obu napé merapaan. Macanan, nap napéu Kodapuuxon gap gaBomu coi 10 MiIH. ToHHA
Ba nap gapéu Kuswicy 3uénga a3 15 MuH. ToHHa 000Bapaxo gap maypoud 00 X006
MepaBaH/, Ku UH cababu rapoH0axo COXTaHM CaAAX0u MyXo(u3aTit rapuaaact.

Tubku XucoO0TXOM KOPXOHAXOU JAaxJAop JAap Moxu ssuBapu coiu 2017, 401 xkm
coxusixo Oapou azHaBco3# Oa Kaia rupudra urygaasa. A3 qymia:

-HOXHSAXOHU TOOer Mapka3 - 88,7 KM;

-maxpy Hoxusaxou BwiioATH Myxropu Kyxucrtonu bamaxmos - 60,2 km;

-susiosAty Cyrn - 187 km;

-BWJIOSITA XAaTJIOH - 65 KM.

bo nmactrupum xamaqonubau poxOapusatu Xykymaru Yymxypuu TOYUKHCTOH
xamacosia KOpXou OapKapopco3il Ba a3HABCO3UU CaIIXou MyxoduzaTi 0a MHUKIOPH
MyaiissH 0a pox MoHJa MewmaBaHl. MacanaH, gap coinu 2015 a3 xucobu mabiarxou
Oyuerii 5,6 MJIH COMOHH, Oy4yeTn Maxauid 7,8 MIIH COMOHH, a3 XHUCOOM XaKKH
xu3MaTpacoHuu 06 610 xazop coMOHH, TapuKu Xamap 2,3 MJIH COMOHI Ba a3 XucooOu
3aXUpaxou MO 2,3 MJIIH COMOH# capd rapauaaacT Ba MH KOPXO Xamacosa a3 Xucoou
XykyMmatu Yymxypun ToUMKUCTOH mactrupit Me€bana. Myrtaaccudona, uH MaOIarxo
Oapou myppa 6aprapad HamyaaHU MYIIKWIUXOU YoigomTa Kudosi HeCTaH]I.

Hap conxou 2016 Ba 2017 a3 xucobu madnarry3zopuxou bonku YaxoHin kopxou
coxuimyxoduzaTtkynii gap napéu I[lany, Hoxusau Xamanouit, coiiu TeOonaitm maxpu
Kyno6 Ba napéu Fynnu noxusiu Lllyruonu Bunosatu Myxtopu Kyxucrtonu bagaxiion sik
MHUKJOpP KOPXO0 UYPO Tap/Iu/IaaH/I.

Hap conxou 2016 Ba 2017 a3 xucobu Mapkazu TaTtOuku jJouxa Ba TaFMMpEOUH
UKJIUM Jlap IIaxXpy HOXUSXOW BWIOATH XatJoH Ba Bujiostd Myxrtopu Kyxuctonu
bagaxmon 6a mukmopu 14,5 kM KOpxou OapKapopco3il Ba HaBCO3MH COXUIXO 0a pPox
MOH/Ia IITy1aacT, KU allHU 3aMOH Jap apadau aHqoMEOR Kapop AOpaH/I.

bo nactrupum Oamapaycronam @Ponau moxu Apabuctonn Cayaii Kopxou
Oapkapopco3il Ba a3HaABCO3UM COXWIXou apéu [lany Ba coitn UyOeku HOXUAM XaMalOH

0a UTMOM pacoHM/Ia L1y/1aacT.
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AiHM 3aMOH Oapou MycTaxkaM HamMyAaHU 3uéna a3 32 KM COXWJIXO Jap IIaxpu
Kyno6, noxusiu Boceb, Kybonuén Ba [llaxputy3 kopxou Jouxakaiiii 6a aHqyoM pacuja,
nap py3xou Ha3auk 00 gactrupur bonku YaxoHit KOPXOU COXTMOHH OF03 METap IaH/I.

Mymkuinxou MaBuay10yaa 6apou KOPXOH COXUIMYCTaXKaMKYHIA:

- HapacHuJaaHu Mabiarxou 3apyp 0apou KOPXOU COXUIMYCTaXKaMKYyHId,

- Hopacoun mMabarxo 6apou Kopxou ucTudogadapit (HUroxyouH) 6a MUKIOpH TO
4% a3 capdu KOpXOH COXTMOHI;

- cudaTd UYPOU KOPXOU COXUIMYCTaAXKaMKYHI;

- MypKYyBBaT HaOyJaHU KOPXOHAXO0U ceIMyX0hu3aTi;
- Oe TaH3UM KOp Kap/JaHu 0ab3e KOPXOHAXOU UCTEXCOIUU KyMYy IIaral.
CapMosry3opxo 0apou KOpXou COXUIMYCTaXKaMKyHI HHXO MeOOIIa:
- Xykymatu Yymxypuu TOYUKUCTOH;
- XyKyMaTxou MaxaJu;
- Hactroxu nypousu Ilpesnaentu Yymxypun ToUMKUCTOH;
- bonku pymau Ocué;
- bonku YaxoHnu;
- Ba JUTap CapMOATY30PXOU XOPHYIA.

MymKuiIoT acocii aifHM 3aMOH MH Maij0 HaMyJaHU CapMOsITy30pOH MeOoIa.
Hap comu 2010 a3 yonu6bu KBJI MnctutyTn nouxakammu «TOYUKTUIIPOBOAXO3» Jap
maxpy HOXUSXOM BHWJIOATH XAaTJOH Jiouxau nemakii 6a muknopu 310 muH. momnapu
aMpHUKOM NEMHNX01 HamyaaacT. Jap conu 2017 nouxaum nemakuy KOPXOU a3HABCO3M Ba
coxuiMycTtaxkaMkyHuu gapéu [lany nap noxusiu @apxop 0a napo3uu 21 KM NEUTHUXOA
1y /1aacT.

Bapkapopcozuu gapéu Cypxo6 pap Hoxusiu Dapxop 00 gapo3uu 18 kwm.
Bbapkapopco3uu cagnu myxoduzarit gap muHTakaum UyOeku HoOXusu XamagoHil 00
Tapo3uM 3,5 KM, KM THOKHM XHCOOOTXOM TeIaki 25 MIIH JoJUIapu aMpUKOHUPO Jap Oap
MeTupaj, Xy44yaTXoH 3apypil Oapou AacTrupu HaMmyjaHu mabiarxo 06a boHku pyuiau
Ocué nemHnxo/1 myaaani.

[Temnuxoaxou HaBOatii 6apou capmosiry3opil. THOKKM XHCOOOTXOU MeENIaKii Aap

maxpy HOXMSXOM BWIOATH XaTioH, a3 yymua maxpu Kyno0, noxusixou Boces,
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Xamanoniil, ®apxop, bangyyson, Mysmuno6ona, Jdanrapa, [lamcugaun [loxun, boxTap,
[axputy3, Yunukyn, Kyooauén, Yomii Ba [lany 6a napo3uu 49,4 kM HYPOU KOPXOHU
COXMJIMYCTaXKaMKYH# Jap Hakmia Oyna, Mabjaru ymMyMmMuu oHXo 12,3 MuH nosuiapu
aMpUKOHPO Aap Oap merupa.

Hap Bunostu Myxtopu Kyxucronu bamaxmon TuOKu XHUCOOXOM TMelIakin
Hoxusixon Pymion, lllyruon, Bany, lapBo3, Mmkommum, Pomkansa, Mypro6 Ba maxpu
Xopyr 60 nmaposzum 48,8 KM HYPOM KOPXOU COXUMYCTAXKaMKyHH Jap Hakia Oyja,
Malnard yMyMuu oHX0 9,7 MJIH AoJuiapu amMmpukoupo aap 0ap merupaa. bapou mypou
KOPXOHM COXWIMYCTaXxKaMKyH 00 cudaTtu OanaH]l mapT Ba 3apyp acT, KU sIK KOPXOHAH
kastoHu «CenMyxoduszar» 00 TEXHHUKAXOHU X03Upa3aMOH COXTa IaBal. AMHHU 3aMOH a3
YOHHOU MYTaxacUCOHM ATEHTHH OEeXJIOIITH 3aMUH Ba OO0EpuM Ha3aum XyKyMartu
Yymxypuu ToqyukucToH 6apou NaCTTUPUBY XAJJIUM UH MYIIKUAIOT 6a Muxkaopu 31,6 MiH

JI0JIJIApU aMPHUKO# JIOUXa NENTHUXO/1 Ty AaacT.

XyJiocau 0004 IKyM

bobu mazkyp 0a Taxyaunu anabuéru mMaBuyyja Oaxiiuaa mryja, gap oH ouj 0Oa
KOPXOM aHYOMIIIY/]a Ba Machalaxou XaHy3 Xaj HarapAujaa CyxaH MepaBaj.

Hctudonan ycynxon MaTeMaTHKA J1ap TaxXJIMJIM Machalaxou MypakkaOu TaTOMK
JI01IITa MyXUM ap3€0i merapnan. M TaxkukoT 6a uctudoaan MOJEIXOU MaTeMaTUKUU
MHUCIIA TaKcUMOTH ['yMOen, perpeccusi Ba yCyJIXOU KOMITIOTEPUU MachallaxOu MEIITyii
HaMyJlaHH XO0JIaTXOU JKCTpeMaliuk 00, a3 KaOuiu catxu OamaHaTapuHu o0, macpadu
MakcuMaliui 00 00 Makcaau Jap caxd YCTyBOp aHYOM JIOJaHU KOPXOH
COXMJIMYCTaXKaMKYH# Ba XMCcOoOH Macpadu Macojaexu KOPXOU COXUIMYCTaXKaMKyHUPO
dapo wmerupan. bo HazapmomTu pyumau O0ocypbaTH TEXHOJOTHSIXOU HWTTUIIOOTH,
TEXHOJIOTUAXOM pakaMil Ba ad3ouiu Tanadbotr 6a 6GapHoma Ba CTparerusixou AaBiaTi
noup 0a 00 Ba KOPXOHU COXUIIMYCTaXKaMKYHI1, aXaMUSITH UH COXa py3 TO py3 Mead30s/I.

Haxyct, nap xopu Maskyp Mapxymu NEHITyHUHAMOW Ba MOJENX0€, KU Oapou
Nnemryin uctudoia MeniaBani, MabIyMOTX0 oBapja mynaania. Jap vuH O6axm MyailsH
rapauj, K NMeIryuHaMon 1ap acoCH MabJIyMOTXOM OMOpH aHYOM J0Aa MemaBaHI. A3

UH Py J1ap KOp OUJIA YCYIX0 Ba ac000X0M MYIIIOXHU/1a HAMyAaHU caTXy 00 CyXaH MepaBal.
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Jap xonaTu mapoKaHIarud MabJIyMOTXOM OMOpH a3 alrOpUTMXOUM MOIIMHI HU3
uctudoia rapauaaact.

Jlap acocu Mymoxuaaxo Ba NELITyUU Kapaallyla yCyJlau COXWJIMYCTaXKaMKyHH
MyalsH Kapa 1y aa, macpadu Macoiexu oH Xuco0 kapja memasaj. Jlap ux 3aMuna, 1ap
UH 0axil OWAU 3apypUsITH COXWIMYCTaXKaMKYHI, YCTYBOPHUSITH OHXO Ba XOAUCAXOHU
caJjaMaBme, KU J1ap YyMXypi 4oi IopaHj MabJIyMOTH 3apypil HU3 OBapja IIy1aacT.

NHuynuH npap uH KucMaT ouj 0a Oyppullld KyHJAJTaHTHUU SKOCHCTEMau
MUHTaKau caJjaMaBil CyxaH MepaBajl. byppuilii KyH1aJaHTuY SKOCUCTEMA Jap MUHTaKau
KOPXOHM COXMJIMYCTaXKaMKYH# SIK 4y3bH MYXUM acT, 3€pO OH HUIIIOH MEIUXaJ, KU 4ii
ryHa TAMOMHU Ka0aTXou TaOuil Ba IUrap YHCYPXOU MYXUTH 3UCT Aap SIK OypHUIIU amy i
0a xaMm malBacT IIyJJaaH/I.

Hap mMaymyb, uctudoian MoJIEIX0M MaTeMaTUKid Oapou MEmryuu catxu oou
nap€ Ba XaJUIM MachalaXxOM COXUJIMYCTAaXKaMKYHH JOPOM axXaMHUATH Ha3apusiBA Ba
TaTOUKA Meboia. TaxKuKOTH Ma3Kyp HUILIOH J10]], K YaMbOBAPUH YCYJIXOU KIACCUKUU
TUAPOJOTUST 00 PaBUIIXOM MYOCHPU MOJIENICO3W 3aMHHAu yCTYyBOp Oapou Taxusu
CTpaTErusiXou UIOPAKYHHUH 3axupaxou 00 dapoxam Meopa.

Uctudonan uyHUH MOJEIX0 UMKOH MEINXa/l, KU KOPXOHU COXUIMYCTaXKaMKyH
Oapou conxou TyJoH# 00 cudaTtu O0anaH] Ba yCTyBOp amaii rapaana. TaxKuKoTH Ma3Kyp
3aMUHad MycouJ Oapou pymiid MUHOabIau UH coxa (apoxam Meopaa Ba UMKOHHUST
MeJIUXaJl, Ki KOPXOU COXUIIMYCTaXKaMKyHi1 0apou COJIXOU TYJIOH# 0a TaBpU yCTYBODP Ba
00 cudartu OanmaHj aHYOM J0ja WABaHA. A3 UH Py, PYLIAd MUHOabJau TaXKUKOT 0O
uctudoaan TEXHOJOTUSIXOU paKaMil Ba 3eXHU CyHBH 3apyp Ba Mydua Mmedoia.

Hap kKamamu HaBOatii Gapon MO McOOTM MaTeMaTukuu ycynau ['ymOen Ba

uctudoan OH Jap Nemryin HaMmyIaHu caTxu o0u Japé aquod acr.
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BOBHU 2. YCYJU T'YMBEJI BA HCTU®OIAU OH JAP MELITY
HAMYJAHU CATXHU OB

XucoOX0oM THUIPOJIOTid Oaxiie a3 THAPOJIOTHSIM MyxXaHauci Oyaa, Basudau OH
Taxyusiu yCyJIX0ecT, Kiu 00 uctudoan OHX0 KUMATXOW TYHOTYHH XYCYCHUSTXOU PEKUMU
rUapoJiorii Xxuco0 kapaa memasanna [21, 28, 36, 41, 75, 91, 97].

bosin kaiim Hamyn, Kd MYyXHUMTapUHH XYCYCHSATXOW THAPOJIOTHA YyHWHAHI:
XapoyoTu MUEHAU COJIOHA, CaTXy OanaHATapvH Ba MacTapuHu 00, Macpadu MUHUMAI
Ba MakcuUMaiuu 00, MHYYHHH YapaéHu o0 Jap JAaBpaud oMajJiaHu cell Ba & ooxesn. Jap
amManus, MyXuM acT, KM YyHWH HHIIOHAOIXOpPO JomTa OomeM. MacajiaH, XaHTOMHU
COXTaHM HUHIIOOTH TUIAPOTEXHHUKUU Aapadan [ 0osig XapoyoTH MakcUMainuu 00 00
tabmuan  0,1% (acocit) Ba 0,01% (camyumnii) XucoO Kapja ImaBaHA. XaHTOMH
COXMJIMYCTaXKaMKYHUHM CaJJ caTXu Makcumanuu o0 0o TabmuHu 1% Ba carxu
MHUHUMaT 600 TabMUHHA 97% XuCc0o0 Kapaa MemiaBaj.

TaBpe nap 600u sikyM Kalj HamyzeM, TakcuMoTu ['ymOen 6a TaBpu Baceb aap
TUAPOJIOTHUST Ba TaypuOaxoW MyXaHIUCH Oapou TaxJIMIIM XOJIUCAXOW JKCTpeMallid -
o0xe3it, OOpHIIIXOM MaKCcHUMalil Ba jgurap xojarxou (asBkyimogam 00 00 BoOacrta
uctudona memanaj. Kaiig Hamyman 3apyp acT, K caxexuu 0axoAuXUH yCyJIu Ma3Kyp a3
yCyJIM MyaiisiH HaMyaHU mapamMeTpXou oH BobOacrtarii nopan. Hap un 600 ycyiau acocuu
O6axonuxuu ['ymOen Oappacii myaa, popMynaxo, 4aJBaixOou MyKOMCaBil Ba HATUYaXOU
TaxJIWIXOM TaypubaBii oOBapjla MeIIaBaHJ. XaMuyyHUH Jap UuH 000 ycynu
Moaupukarcusikapaanryaau ['ymoen, ku 6a mapoutu TouukucToH MyBO(UK acT, oBapaa
mynaact. Hatuyaxou acocuu un 606 gap xopxou [3-M, 5-M, 6-M, 9-M, | Ba [12-M] 6a

YOIl pacuIaaHm.
2.1. Hazapusiu ap3u1lIX0H 3KCTpeMaJiii

Hazapusiu ap3umixou skctpemanit (HAD) sk Oaximm omopu mateMatukii Oyza,
TaKCUMOTHU ACUMIITOTUKUU MAKCUMYMXO (€ MUHHUMYMXO)-U CHUJICHUJIAXOH Japo3u
Taconybuu MYCTaKWIpPO MeoMy3aJ. AXaMHUsTH acOCMU OH Jap MyalssH HamyJaHU

X0JINCaXOu HOJIUP Ba XaTapHOK - CATXXOU MaKCUMalnuu 00, cesixo, 00xe3i medomans [1].
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Tacaukorxou acocun HAD -po meopem:
Teopemau @Pumep-Tunner-I'nenenko [1]. «Arap 4YyHMH KOHCTaHTaxOH

CTaHAAPTUKYHOH#, a, > 0, b, MaBuyn Oomrana, KA TaKCUMOTH MAaKCUMyMHU

CTaHJIAPTUKYHOHUIAUTY AU 0a TakCUMOTU XyIyAll MyBOQHUKAT KyHajl, mac HUH

n
TaKCUMOTH XyAyIi 0a sike a3 ce HaMy/]l TaaluTyK gopai»[1]:

e Takcumotu I'ym6en (Hamynu I) - 6apou TakCUMOTX0 00 HUIIOHAXOH SKCITOHEHCHUAI
(HOpMAaUTii, SKCIOHEHCHAITA, JIOTHOPMAJIi).

e TakcumoTu @pemie (Hamyau I1)- 6apou HUIIOHAXOUW Ba3HUH (KOHYHXOHU JapayaBii).

e TakcumoTu BeitOoymn (Hamynu III) - 6apou TakcumoTxou 60 MaxayausaTa 00JI0UN
capxa/.

OMy3uIIM MH CEeroHa HUIIOH MeIuXad, KU HOBOOacra a3 TaKCUMOTH HOTHIOM,
padbTopu MakCMMyMXO yHUBepcuanid Oyaa, 00 TaKCUMOTH YyMyMUU KUMAaTXOHU
AKCTpeMaii TaBcud meniaBaj, ku aap kopu [ 1] mydaccan 6appacii mrygaacr.

bapou cuncunaxou rungposiorin (carxu 00), TakcuMoTu ['ymOen HWHTUXOOM
KJIACCUKi1 MeOoIIa, 36p0 MabIyMOTX0U HOTHION aKcap BaKT HUIIIOHAX0€E A0paH/I, KU 0a
HaMyJi 5SKCIIOHEHCHAIW Ha3JuKaHJ Ba JOpPOU IIyMOpauh MaxAyId MYIIOXUIAX0
meboman [121], [123].

OpnaTtaH COXWIMYCTaXKaMKyH# a3 JOHUCTAHU HYKTau OaJIaHATapUHU CaTXH 00, KU
Jap HaTUYau MyHIOXMJaxo Oa JacT oBapja IIyjgaaH] BoOacta act. MH mMymoxuaaxo
MeTtaBoHaH[ 1 coma, 10 coma, 20 coma Ba € 50 cona Gomrana. MacanaH, arap MO XOXeM
cagaepo nap coimu 2026 mycraxkaM HamoeM, 00si[i MabIyMOTXOU OMOPHUHU COJIXOU
MEeMnHapo AoHeM. A3 OallHM TaMOMH MabJIyMOTXO0, CaTXH a3 Xxama OanaHATapyuHu oOu
MUHTaKal MyCTaxKamIllaBaHJa WHTUX00 merapnaan. ba raiip a3 uH, MyXaHAUCOH Oapou
MycTaxkaM HaMmyJaHu cajajx O0a Hykram Makcumanuu catxu o0 0,5 merp wuzoda
MeHamosiHA. ['ydpran 60 maBpun act, ku MO 0a ycyJixoe HHE3 JAOpeM, KU Jlap acocH
MabJIyMOTXO0U OMOp# caTxu Oananuu oOpo Ha 6apou 1 coun, 6anku 6apou 20 con, 50 con
Ba € a3 MH XaM 3U€] Melryin Hamosia. A3 UH py Aap aoupau uH Kop ycynau ['ymbenpo

nva MmebapoeM.
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MOI[GJ'II/I MaTCMaTUuKNN HGIHF}_’I/IKYHaHI[aI/I Xoaucaxou BKCTpeMaJIﬁ, K1 OHPO

TakcuMoTu ['ym0enit MeHOMaH Jap YMyM YyHUH HaMy]l TOPa:

1
Or=u—p-In (—1n (1 —;)), (2.1.1)
KM Jap UH Y0
® T —paBpu NELryn HaMou;

o _ SVe ” o
B = —— —TapaMeTpu MyalsHKyHaHJau MaBYi 00;

U =X — yf —carxu MmuéHau o0;

® y —noumuu Diinep Mackeponii Oyna kumarai 6a 0,5772 Gapobap acr.

_ 1 _ . N
* x = —Dj=1%Xi , X —KMMaTH MUEHAU CaTXH 00, € macpadu 00, n —MUKIOPH

coi, x; — carxu 6anagauu 06 € macpadu 06 gap com MyarisiH;
l

n —x)2
¢ S= /% — Oapou Oaxoauxuu KumaTu S uctudomaa Oypaa MemaBa.

) .. 1
JlaBpu TakpopEOUM MH I'yHa XOJHMCax0 4YyHHH Udpona meédan: T = 1-F@) 4

Jap UH 40

F(x) =exp (—ex p (— a ;,u)) : (2.1.2)

Coxan xumarxou F(x) € (0,1) 6a mymop mepaBan. Jlap HaBOatm Xy 3UYHH

TAKCUMOT YYHHWH HINOpa MCHIaBal:

F(x) = % - exp (— xﬁ%ﬂexp (%)) : (2.1.3)

Oynkeusau f(x) un HaTH4au xocwia a3 QyHkcusiu F(x) meboman. dopmynan
(2.1.3) sxTUMONUATHU PYH ToJaHU caTxu OanaHATapuHU 00, Macpadu Makcumannu o0 Ba

€ XxapopaTu OanaHATapUHU XaBOPO Jap K COJl MyalsiH MEHAMOS/I.

2.2. Ouam naignonmu macpasuaun I'ymoen

burzop Xi, X5, ..., X,, — Oy3ypruxou Tacogypuu MycTakuiaum OapoOap

TakcuMIlyga 00 pyHKcUsin TaKCUMOTH F'y(x) Oomraa. MakcuMyMu UH Maaapnaitnxopo
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myaiissH  MeHamoem: M,=max{X;,X,, ..., X} Ilac (QyHKCHAM caxeXUM TaKCUMOTH
MaKCUMYM YyHUH HaMyJIpO METUpPa;
P(M,<x)=PX,;<x,..,n<x)=[Fx()]".

ba Mo padropu acumnrorukuu P(M, < x), XaHromm n — o aqub act. AMMO,
arap 0apou sK KMMaTH MyaisHu x QyHKCHAH Fy(x)<l Oomam, oH rox [Fy(x)]"—0.
Bbapou 6a gacTt oBapjanu capxaJau FaipuHyJIi, 3apyp acT, Ku MEbEPTY30pi BOPU Kapaa
1aBaJI;

P (Mn—_bn < Z) - G(2),
an

K{ J1ap UH 40 Ay, b, —noumuxon Mebépi Ba G(z) — QyHKCHSIM TaKCMMOTH Xy Iy
MeOoIma.

Hap acocu Teopemaun Pumep-Tunnerra-I'negenko [1] Takcumoru ['ymOGen
MeTaBoHaJ 0a siKke a3 ce HaMyJ TaaJryk joirta Oomraa. Takcumortu ['ymOen 6a xonarte
MyBO(UK acT, KU Fy(x) 1Oopou HHUIIIOHAXOM SKCIOHEHCHAN! KamIllaBaH/Ia MeOoIa,

ADBHC!

X
1 —Fx(x) ~ Ce o,x > oo,

ku nap on C>0, 0>0.
MaxcycaH, uH xoJat aap rujaposiorus oemrrap Bomexypan [1].
bapou HaznukmaBi 6apon HUIMIOHAXOU AKCITIOHEHCHAN JIEeMMau 3€pUH YO Jopa:

Jlemma 2.2.1. bursop Fx(x) maprtu 3epuHpPO KOHEB TapIOHAI:

1-Fy(x+to
x( )=e‘t,VteR.

.
0% 1 — Fg(x)

ki gap oH o > 0 (uH mapt OGapou TarHupEOMU MyHTa3aMH MabIyMOTXOU OMOpP

MeOoman). [Tac 6apou naligapnanu u,, , K a3 MyoJAHJIau

1
1- FX(un) = H ’
MyalsH mMeniaBajl, udoaan 3epuH 4ou Jopa:
M, —u
lim P <M < z) = exp(—e?), Vz€ER.
o

n—»>oo
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1
Wc6otn nemma. HWmopan p, =1— Fx(u,) = ~— PO JOXHI MEHAMOEM.

['y3opuim HaBOaTHUPO BOPUIL MEHAMOEM: X = U, + 0Z. OH rox,

P(M,, < x) = [Fx()]" = [1 = (1 = Fy()]".

—A  arap na,, = A.

I'y3apuinu HaBGatupo uctudoaa mebapem: [1 — a,|™ — e
Jap xonatu Mo:
1—-Fx(u, +o0z)

n-[1—-Fy(u,+o0z)]l=n- 1= Fy ()

- [1 = Fx(un)].

A3 uH 40 00 Ha3apAOIITH
1—-Fx(u, +o0z)
1-F X (un)

xocua meHaoem P(M,, < u,, + 0z) = [1 — (1 — Fx(u, + az))]n — exp(—e~%)

—Z

- e

JlemMa ucooOT 1rya.
Jap xagaMu HaBOaT# ry3apuiil 0a maxkiau napamerpuu ['ymOenpo nuaa mebapoem.

Hap nemman 2.2.1 xynyau

M, —u
lim P <u < Z) = exp(—e?)
n—-oo o
-pO MaiI0 KapJeM.

WNu takcumotu cranpaptuu ['ymGen 60 mapamerpxou u = 0 Ba 0 = 1 mebommaz.

bapou rupudtanu makim ymymin napameTpXxou [ Ba ¢ —poO I'y30pHUII MEKYHEM:

X —u
Z = .
o

OH 10X,

P(M, < x) =exp (— exp (— a ; ﬂ))

KM MH IIaKJIM KIACCUKHNHU TaKCHUMOTHU FYM6GJ'I acCT.

Kaitn mamynan 3apyp act, Ku mapameTpu U aap Xyayal 0o maiigapnaiiuu u, 0a
1 _ 1
TaBpHU 3€pUH aloKaMmaHj act: a3 maptu 1 — Fy(u,) = ~ MO Uy = Fy 1 (1 - ;) —po 6a
_ 1
JacT MeopeM. XaHrOMH ry3ailiTaH 0a mapamerpu Oedocuianm TabMUHOTH p = — Ba

Nn — 00 MO aCHMNTOTUKAH 3€PUHPO XOCHUI MEHAMOEM:
u,~u+o-lnn,
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_ _ 1
k1 GeBocuta a3 Mykoncan 1 — Fy(x)~Ce™*/9 pa mapru Ce %n/% = ~ bapmeosn. Ou

rox:
u,=o0-lnn+o-InC.
[TapameTpu y mBa3kyHaHAau nouMuu o In C xoxaj 1y, sbHE

u = lim(u, —o-1lnn).
n—>00

NcboTtu nyppau TaKCUMOTH (MOTUAOUM) JUIXOX OO HUIIIOHAU SKCIOHEHCHUATUPO
nva MmebapoeM.

XomnaTu Maxcycepo auaa MmedapoemM, Ku 6apou ruIpoJiorust aXaMUsITHOK MeOoIIa:

X
Fy(x)=1—e 0,x=>0.

ITac,
P(M, < x) = (1 - e%).

Arap x = 0 - Inn + oz 6oman, oH Tox

P(M < _( _U‘lnn+£n_ e %\"
n<o-lInn+oz)=(1-e¢ o) = 1—7 :

n
Udonan xyaynuu mabmyi (1 — %) — e~ %-po ucrudona Oypaa Gapodapuu 3epHHPO
XOCHJT MEKYHEM:
limP(M, <o -lnn+o0z) = exp(—e™%).
n—0o

AKHYH napaMeTpy MaBKe€b [ PO JOXWUI MEHAMOEM:
b,=clnn+pu.

OH rox:

M, —b
P <% < z) =PM,, <u+olnn+oz) > exp(—e™%).

I'y3opumm HaBOatupo W+ olnn+ 0z = x moxun kapaa udoman 3EpUHPO TANI0

MEKYHEM:
_XTH
PM,<u+oclnn+oz)=PM, <x) - exp (—e o )

Ndonan xocunkapaaniyna HaTU4aud XyAyJaud TakcUMOTH ['ymOen Oapou TakCUMOTH

UOTHUIONH IKCIIOHEHCHAJII MeOoIIal.
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Nu ycynxo Oapou xojiatu Xycycil OyaaHJ, akHyH MaxXHIIaBiA 0a TaKCUMOTXOHU
ymymurap (maptu pon Muszec)-po auaa medapoem.

Bapou xomatu ymywmi, ku Fy(X) XaTMaH 5KCHOHEHCHAIA HECT, BaJie HUIIOHAH
AKCIIOHEHCHAJN J0opajl, IIapTH Ha3AMKIIaBA 0a TakcuMoTH ['ymOen TaBaccyTu pyHKCusn
HUIIIOHABH opmysiabaH/ii MeIIaBa;

li d (1— Fx(x) —0
33@( fx @) )‘ '

kiu gap oH w = sup{x: Fxy(x)} meboman. Bapou TakCHMOTX0€, KU HHIIOHAXOH
AKCTIOHEHCHUAN# 1opaH/] (TAKCUMOTH HOPMaJIi, SKCIIOHEHCH AT, TaMMa, JIOTHOpMaJTii Jap
0ab3e MapTX0) UH MapT UYPO MEIIaBas.
2.3. I'y3opumu Machajia Ba MyaiisiH KapJaHu cOXaH 3apypi

burzop X;, X, ..., X, — Oy3ypruxou Tacoaypuu MycTakwin Oapobap
TakcuMInyaa 60 GyHkcusu TakcumMoTH Fy (x) Oomana. MakCHMyMH HHTUX00PO MyaiisiH
MekyHem: M, = max{ X, X,, ... , X,,}.

Merysua, ku TakcuMoT Fy 6a coxau 3apypuu TakcuMmoTu ['ymOen Taannyk popaj
(mmopa: Fx€D(G,)), arap maiimapmamxow Oa HOpMa oBappaamnynaud a, > 0,b, € R,

BYYy/ JlolITa OOIlIaH I, KU MIAPTHU 3€PUH UYPO rapaai:

M, —b
lim P <% < Z) = Gy(z) = exp(—e™%),VZER.
n

n—-oo
Hap un 4o Gy(z) —rakcumoru crangaptuu ['ymbGen 6o mapamerpxoum i = 0,0 =1
MeOorai.

lapt ¢on Musec [1]. Burzop w = sup{x: Fx(x) < 1} capxaau Huxom &
O0eoxupu poctu AapOaprupaHjau coxaun MyalstHUM TakcUMOT Ooman. dap3 MekyHewM,
ku Fx(X) my mapotuba gap atpodu yanu o nquddepencumabania 6oma, Ba GyHKCUIA

HUIIOHAXO0PO MYyalssH MEKYHEM:
1-Fx(x)
fx () '

ku f1ap oH fy(x) = Fx-3uunu TakcuMoT MeOomma.

R(x) =

[aptu dpon Muszec 6apou tunu I (I'ymOGen) uynun popmynabanaii MemaBa;

limR'(x) =0,

X—>w
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ku qap o R'(x)-xocuman pyrkcusu R(x) Mme6oag.
[Iakau SKBUBAJCHTHE, KU Jap aMaliisl oJaTaH UCTU(OIa MelIaBal YyHHH HaMY

Topa:

lim i<1 _ FX(x)) =0

rowdx\ - fyx(x)

WH mapT MabHOM OHpPO J0paj, KM HHUIIOHaW TakcuMoT 1 — Fy(x) 6a mwuciam
Ce™™/9 xaMuyH MeNTIKCIIOHEHTAH CyCTTAaFHNPE6aH/Ia aMan MeKyHaJl, S’bHe OH 6a CHHGH
TaKCUMOTXOM OO HUIIOHAW «TaKpuOaH SKCIOHEHcUani» (6a MabHOM ACUMIITOTHUKH)
TaaJUTyK Jopajl. MUCoIXou TakCUMOTX0€, k1 0a maptu pon Muszec yaBoOry meOoIan/I,
WHXOSHJ: TaKCUMOTH SKCIIOHCHCHAIi, HOpMaii, ramMma, JorHopMmaii (map Oab3e
napaMeTpxo), TakcuMoTu BeliOyin 60 mapameTpu maxi.

Jlemman HaBOATHPO MeopeM, Ku mapTH (GoH Mu3zecpo KaHOAT MEHAMOSI/I;

Jlemma 2.3.1. Arap Fx(x) maptu ¢pon Musec lim R'(x) = 0 — po KoHEB
D Gud V]

rap/ioHaJi, nac 6apou xap sik t € R- u 6a xaitinrupudramya:

. 1—Fx(x+tRx))
lim =
o 1-=Fx(x)

-t

MeOoIa.
Ncbot. Udboaau 3epuHpo auaa Medapoem:

1 — Fx(x + tR(x))
1— Fx(x)

L(x,t) = ln< ) = In (1 — FX(x + tR(x))) — ln(l — FX(x)).

MyBoduku ¢opmymnan Jlarpamk 6Gapou ¢yrkcusu @(x) = In(1 — Fx(x)) uyHun
{ € (x,x + tR (x)) BY4YI A0PAJI, KH:
L(x, ) = ¢'(§) - tR(x).

AMMo:
'(x) = —fx (x) _ 1
P TToRG T TR®
buno6ap uH:
___1 __R&
L(x,t) = G tR(x) = tR(f)'
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AXHYH KaiiJi MeKyHeM, Ki ¢ — @ XaHT'OMH X — , Ba a3 maptu ¢pon Muzec R'(x)—0

Oapmeosia, ku Gpynkcusu R(x) maitn mekynan 6a 1, spHe:

R(x)
— 1 xauromu x - w, & € (x,x + tR(x)).
R($) ( )
, R(x+¢)
WMu xocust a3 on Oapmeosn, ku arap R'(x)—0, mac T 1 Oaponm AMIXOX

€ =0 (R(x)). A3 uH p¥:
L(x,t) - —t,
Ba 0a YyHUH HAaTU4Ya COXUO MEIIaBeM:

1 — Fy(x + tR(x)) _t
1-F

Jlemma 2.3.1 ucOot mry .
MyaiisiH KapAaHu naiaapnannxou MebEPR. bapon cOXTaHM TAKCUMOTH HUXOM, MO

0os11 maiinapnaiuxou Ba a, > 0, b,,-po TaBpe HHTUXO00 KyHEM, KA HA3JUKIIABUH 3apUH

WYPO TapaaI:
P(M,, < b, + a,z) - Gy(2).
HNimopaun 3epuHpO TOXUI MEHAMOeM: U, = b,,. OxgaTaH u, a3 mapTu
1
1—Fx(uy) = n’
MHTHX00 Kapja MelIaBaj, rmac, a,-po 6a Kkumatu 3epuH 6apodap kapja METaBOHEM:
1 — Fx(uy)
fx(uy)

Arap maptu ¢pon Muzec pros maBan Ba R(u,) GyHKCHsM OXHUCTa TaFrinpéOania

an = R(u,) =

a3 n Bobacra Oomiag Ba a, > 0 Oomraa, 6apou XxamMman KUIMaTXou KOt KaJToHU n MabHO
nopa.

Teopeman acocuu Hazgukmabi 2.3.2. Arap Fx(x) maptu ¢don Musec

lim R’(x) = 0 — po KoHeb rapfoHaj, mac 6apou u, = Fx?! (1 - ﬁ) Baa, = R(up):
X—=>Ww

M,—Db
limP <% < z) = exp(—e7?%), vz € R.
n

n—-»>oo

Ncbot. Menurapem 6a qminxox z € R. Mo uH ryna 6apobapin fopem:
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P(M,, < up + an2) = [Fy(up + ap2)]™ [1 = (1 = Fy(uy + ay2))]".

Wmopa wmekynem: a, = Fy(u, + a,z). On rox, P(M, <u, +a,z) =1 —a,)™
MagbJyM act, ku arap na, — A € R Gomran, on rox (1 — a,)"™ = e~*. Xynynu na,,- po
XUCOO MEKYHEM:

1—Fx(u, +a,z) _ 1 — Fy(u, + zR(uy))

na, = [1 — (1 — Fy(u, + anz))] = 1= Fy i) = T Fo) )

Mo gap uH 4o a3 uH 1 — Fy(u,,) = % , an = R(u,) 6apobapuxo ucrudoma oypaem.

MyBoduku nemman 1 xauromu x = u, Bat = z:

1= Fx(uy + zR(uy))
M T R ()

bunobap uH,
na, =e *.
A3 uH Yo,
PM, <u,+a,z) =1 —a,)" - exp(—e™?%).
Teopema uco6ort mys.
['y3apum 6a ounau aymnapameTpuu TakcuMotu ['ymOenpo auaa mebapoem. lap
TeOpeMa XyAyAd HHXOA  Gapom TakCUMOTH craHmapti Go(z) = exp(—e™%) 60

napametpxon U = 0,0 =1 myailsH wmyzgaact. bapou rupudraHn makaIUm ymymi

G(x) = exp (— exp (— Tﬂ)), MyKappap MEKyHEM:

u = lim (u, — olnn), o= lima,.
n—0oo n—-0oo
x—
Arap z = — MHTUX00 HAMOEM, OH TOX;

P(M, <u+oz) - exp(—e%).

TarupE€bangaxopo uBa3 Kapaa, XOCUI MEKyHEM:
XK
P(M,, < x) - exp (—e a )

Tacauku Byqyna AoImTaHd Xyayd Gapou y Ba o: a3 maptu 1 — Fy(u,) = 1/n Ba

acumnroTuka 1 — Fy(x)~Ce™*/°

(xu a3 mapTtu poH Muszec 6apmMeosi) XOCUIT MEKYHEM:
u, =clnn+olnC + o(1).

[1ac:
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u=olnC = lim(u, —olnn).
n—>0o

[TapameTp 0 xamMuyH:

o= limR(u,),
n—->00

Oapkapop kapja MemiaBaj Ba 00 maptu pon Muzec uH Xy1yJ By4y] A0LITa, OXUPHOK Ba
MycoOar acr.

Canyumm mapta o Mwuszec 6apon TaKCUMOTXOM MabMYJH THApOJOTHA. bapon
TaTOMKHU aMmajiii MyXuM acT, KU mapTtu ¢oH Muszec 6apou TakcUMOTe, KU ofaTaH 0apou
TaBcu(u catxu 00 UCTU()O1a MEIIaBaHI, HYPO MIaBaI.

1. TakcUMOTH DKCIIOHCEAJI:

Fe(x)=1—e75, fi(x)=—es, Rx)=oc, R (x)=0.

Q=

2. TakcuMOTH HOpMAJIH:

_ 2 2
Fy(x) =® (%) ) R(x)~a7xaHr0MH x — o0, On rox, R'(x)~ — i—z - 0.

2
— o
Jlap ¥H Y0 MO XOCHJI KapJaHH aCHMTOTHKAaW TaKCUMOTH HOpMaii R (x)~ — —PO HHUIIOH

MCAUXECM.

Burysop X~N (u, 02) 6oman. Iac,
_ xX—u 1
Fx(x) = ®(~—=)  fx@) =—o (),

knu gap o @(z) = \/%e'zz/ 2 .3uuMM TakCUMOTH Hopmanii, Ba ®(z)= [ ;(o(t) dt-

GyHKcUsM TakCUMOTH OH. Jlap acocu Tabpubu (QyHKCHsSH HHUIIOHA (GyHKCHsIH R (x)

YyHUH HaMyZApO METHUpaL:

1— Fy(x
RO < L)
fx (x)
Ba 0apOM TAKCMMOTH HOpMaJTii 0O0Ia ] YyHHH MeIaBa;
X — U X — U
1_CD( o )_ 1_CD( o )

RG) = —— T =g
72 () o ()

Makcanu Mo €pTtanu acumToTan R (x) XaHTOMH X — 00 MeOoIIa.
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Bapou takcumoTH MyKappapuu CTaHAAPTHA TAaKCUMOTH aCUMITOTUKUU KIACCUKM
(K4 a3 pyu UHTETPOHUU KUCM 0a KUCM Mai0 MeriaBaj) AypycT acT:

1—d(2)~ (,022) , Z >

Nn sxe a3 dopmynaxou Xxeye MalIXypu Hazapusu SXTUMONUAT acT. OHpo mypatap

MEOMYy3EM:

[o0] [o0)

1 2
tdt=j ——e /24t
p(t)

Tysopumu u = t2,du = du/t-po 10XUI Kapaa, ac UHTEIPOHMU KMCM 0a KHCMpO

1—CD(Z)=j

V4

uctudoaa HamyJ1a XOCUI MEHAMOEM:

(00) 2 (00)
j e t*/2dt = [—le_t?] w_ j lze_tz/zdt.
5 t z , L

—22/2

YambiiaBaniau sikyM 06a O6apobap acT Ba yaMblllaBaHJau AyrOM Ooliaa UH

t2

taptub O — | acr, OuHOOap UH:
° tZ e _22/2
j e 2dt~ :
VA
Z
1
ba NPT 3ap0 3a/1a XOCUJI MEKYHEM:

1—CD(Z)~(piZ) ,Z = 00,

ba popmynan pyHKCUSM HUIIOHABH ry301ITa MEEOEM:

Z
o 22
Rz)=0-————~0"——<=0"—=—.
¢(2) ¢(2) z z
ba Tarupé&6anmaun x 6apmerapaem:
X—U Xx
7 = ~—, X — 0O,
o o

OH 10X,
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2
o g
R(X)"'Y = 7
o

AxnyH xocwiau R’ (x)-po xucod MeHaMoeM:

2 0.2

o
R(x)~— > R'(x)~ —=.
X X

A3 uH py,

limR'(x) = lim <— —2> =

n—->00 n—>00
Xamun Tapuk, maptd Gor Musec lim R'(x) = 0 Gapou TakKCMMOTH HOpMalli
n—>00

nypo MemaBaj. MiH MabHOU OHPO 0paja, KU TAKCUMOTH HOpMaltii 0a MUHTaKau 3apypuut

coxan TakcuMoTu ['ymOen Taamiyk Jopaja, KM Jap HAaTU4Ya YYHUH aCUMIITOTHUKApO

2
R(x)~ 67 XOCHIT HAMYIEM.

Takcumotn ramma (ananxycyc, TakcuMoTH Kpurckuii-MeHken rammau

cemapameTpii MmedoIan):

_ﬁ_a a—-1,—-Bx _ ~Ba_1 o-1 _-fx ~l
fX(x)—F(a)x e P*, mumonau 1 — Fy(x) T X e . On rox R(x) 5

R'(x) — 0. Illapt u4po mry.
(lnx)z]

_ 1
4. TakcMMOTH JIOTHOPMAJId: BAKT€ KU X —> 00 NYMH OH YYH ~exp [— o

KOXUIII Me€0a1, KA UH a3 Xama ryHa skcronenTa te3rap act. [llaptu pon Muzec Hu3 uupo
MelaBaj Ba oH 6a MuHTaKau 4anou ['ym0en taannyk qopaf.

XaMuH TapuK, CUHPU TaKCUMOTX0€, KM 0apou OHXO HMCOOT AYpyCT acT, Kapuod
XamMad MOJENX0epo, KU Jap Tuaposiorus Oapou €PTaHuW caTXXOU MaKCUMAIUHU 00

nctudoga MemaBan, hapo METUpa.

2.4. UcO0oTH MaTeMaTUKHUH XaTOM MUEHAU KBaJIpaTuH CaTXXO0U Ir'MJIPOJIOIrumn

Xucoomyaa

XaHFOMI/I I/ICTI/I(l)OI[aI/I TaKCUMOTH ap3HIIXOH JOKCTpEMAJIMM HAaBbBbU I catxu

xucoburynan Hy xaMuyH (YHKCUsM XaTTH a3 NapaMeTPXOM TaKCHMMOT MyaisH Kapjaa

MfeIIaBan:.
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H,=u+ay,.
AMMoO map mapoutn Maxayau uHTHX00 (n=20-30) mapameTpxon U Ba @ TaHXO Oaxowu
CTATUCTUKUU MApaMETPXOM XaKUKUU MayMyu reHepanii MeOomana. A3 UH py, ap3uIlu
Hp Xyl K Oy3ypruu Ttacogypi mebolnaa, KU TaFMUpEOUN OH a3 XaTou CTaHJapTUU Ep
BoOacTa acr.
MyBoduKH Hazapusu MaxHIIABUM XaTOTUXO (YCYJIH HeNbTa-almpOKCUMATCHs),
aucriepcusiu GyHKCHSH sikdaHn Tarup&dbanmaxou tacomyduu Var(f (4, B)) TaBaccytu

X30CHUJIIaxX0OH XyCYCHH OHXO I/I(I)OI[a KapJa MCcliaBaa:

OH,\ 2 OH,\ 2 oH, @
Var(H,) = (ai:) Var(p) + (%) Var(a) + Zai: : %- Cov(u, ). (2.4.1)

Hcbotu un dopmyna Oa ycynu xartii (€ maxHkyHil 0a katopu Teinop) acoc
€draact, K1 Jap OMOp OHPO akcap BakT ycyiu JlenpTa MEHOMAH]I.

Moxusitu ycyn aap oH act, ku arap gysHkcust 6a xaapu xodi "cydra" padrop
KyHaJ, Tac ap aTpodu MHTU30PUU MaTeMaTUKi OHpO 0O XaTTH POCT Ha3AWK KaplaH
MYMKHH acT.

DyHKCHUSN XUCOOU caTXpo Jap aTpodhu KUMATXOW MUEHAW ITapaMEeTPXOH [ Ba O UH
TaBp TacBup MekyHeM H), = f(u, a).

Onpo 6a kaTopu TapTOU sIKyMu Teisiop maxH MEKYHEM:
Hy( @) ~ F(, &) + L (u— @) +L(a - @) (2.4.2)
» (1, , o Y . 4.

Hap wx 4o (1 — [) Ba (@ — &@)-KuMaTxou Tacoayuu mapaMeTpxo a3 ap3uIIXOou aciuu
OHXO0 MeOOIIaH/.
Jucnepcus a3 pyu Tabpud WH HHTH30PUA MaTEMAaTUKUHU KBaIpaTH TaFUupEOUN

Oy3yprii a3 ap3uiim MU€Hau OH MeOOIIa/;
2
Var(H,) = M [(Hp — M[Hy]) ]
bo uctudona a3 popmynan (2.4.2), papkusra H, — M [Hp] YyHUH MEIIaBaj;
OH ~\  OH  OH oH
Hp—M[Hpza—:(u—u)+a—;(a—a)=a—:Au+a—;Aa] (2.4.3)

(map un yo Ay Ba Ao XaTOTHXOU Tacoaypuu MapaMmeTpxo).
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dopmynau 3apOu MyxTacappo UCTU(]Oa HAMY/Ia XOCHI MEKYHEM:
2 2
2 OH,, OH,, 0H,, 0H,,
H,— M|H ~|——A —A 2| =——Aula ). (244
(p [p]) <aﬂ 'u> +<aa al + aﬂ oa Haa ( )
ba rapadxou uany poctu ¢popmynau (2.4.4) oneparopu MHTU30pU MaTeMaTukin M| -] -
oH, \° (0H, \* _[(0H,0H
p p p%p
—A —A 2| =———AulAa ||,
<0# “) +<5a a) * <0u da a)]

oH,\> oH,\> oH, OH
Var(H,) = <—p> M(Ap)?* + <a—;> M(Aa)? + 2—2 L M(Auha) =

po TaTOMK MEHaAMOEM:

M [(Hp - M[Hp])z] =M

ou ou Oa
_ (0H, ZV OH, ZV ,OHy OHy
=\on ar(p) + F ar(a) + EPRETR ov(p, ),

ku gap uH 4o M (Ap)? = Var(u) ,M(Aa)? = Var(a) , M(AuAa) = Cov(y, a).

XamuH TaBp, Mo ¢hopmynan (2.4.1) -po ucOOT KapeM.

bapou takcumotu ['ymben, xocuinaxou Xycyci xene o/iiid MeOOIaH/I;
0H 0H
P_q P _ Y .
ou da

bunobap un, nucnepcusiu Mo, K1 Aap osaHaa uctudoaa MedapeM, YyHUH HaAMYIpO
Merupai;

Var(Hp) = Var(u) + yyVar(a) + 2y,Cov(u, a). (2.4.5)

Jlap omopu MaTeMaTUKH JUCIEPCUAXOM ACUMNOTOTHKHA Oapou mapaMeTpxou

TaKCMMOT XaHroMH HUCTU(O/au yCylHu Jax3axo Jlap MHTUXO0O0M XauMmMu n OapoBapja

IyJaaHI:
2
1. Var(,u)~1,167% ;
2
2. Var(a) ~ 1,1% ;

2
3. Cov(u, @) ~ 0,192“7.

Nu kumatrxopo 6a myoawnau nucnepcusiu (2.4.5) rysomra 4yHUH Gopmylian

JTUACTIEPCUS MTAUI0 MEKYHEM:
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2
Var(H,) = % (1,167 + 1,1y3 + 2y, - 0,192)

Var(H,) = %2(1,167 + 0,384y, + 1,1y2). (2.4.6)

A30acku 1ap TUAPOJOTHS MYyXaHAUCOH 00 Tarup&Ouu MUEHAM KBAAPATHH KATOP

00 0 KOp KapAaHPO OCOHTAp MEXUCOOAH/I, MO ajloKau OaitHu OHXO0pOo UCTH (o a MebapeMm:
0=0,7797-0 — a*><0,608-5°.

HNupo 6a popmynau (2.4.6) meryzopem:

0,608 - a?

Var(H,) = (1,167 + 0,384y, + 1,1y2).

bo kymonanu kadcxo aap JOXHIM pelia Ba coia kKapaanu kodgpdurcueHtxo (00

6apoBapaanu 1,167 a3 kadc Ba 3ap6 6a 0,608), Mo udpogan yambdbacTUpPO Oapou XaTon

crangapria E,= /Var(Hp) 0a Jact Meopem:

o
Epzﬁ-\/1+1,14yp+1,1y; . 2.4.7)

Hap dopmynau (2.4.7) kumatxou 1,14 Ba 1,1 nouMuxou skiayxTkapaamryaa MeOomansm,

KM Max3 0apou coXTopu TakcumoTH ['ymOen xoc MeOoIanI.

2.4.1. Xuco0 kapaaHm MUEHAW MaTEeMaTHK Ba JUcCIepCcUus 0apou TAKCUMOTH

I'ymben

ba mact oBapaaHu ap3uIlIXOW JAaKMKU MOMEHTH aBBaj (MUEHAW MaTEMAaTHKii) Ba
MOMEHTH JyBBYM (aucrnepcus) Oapou TakcumoTu ['ymOen, sk macbanaum 4YoJIuou
MaTeMaTukil 0yzia, oH 0a XyCycusiTXou ramma-(QpyHkcusau Ditiiep Ba Auramma- QpyHKcus
TaKsi MEKyHasl.

1.IllapTxou uOTUIOMU MAaTEMATUKI

ba Mo mabiym act, ku pyHKIUsAU TakcuMoTu ['ymbOen (MakcuMyMX0) YyHHH acT:

F(x) = exp (— exp (— %)) .

3uunu 3xTUMON# f(x) xamuyH xocunau F'(x) €drt memasan:

63



flx) = %exp (_x;u) exp (—exp (_x—u))

a

f(x) =%exp(—x;'u—exp(—x;ﬂ)).

bapon ocoH HaMmyJaaHU WHTETPOHN TY30pPHUIIN CTAHAAPTUPO HYPO MEKYHEM: OUTY30p
y = % oomana, oH TOX X = U + ay dx = ady. 3uMHaH, XyJdyId HHTETPUPOHI ouj Oa

X a3 — oo TO +00 Mery3apaj, K1 1ap XaMoH Xyaya 6apou y Oya. OH rox 3u4u TaKCUMOT
YYHHUH XOXaJ[ Iy
fo)=ere”
bapou oH ki mWHTErpamxon MOpo 6a PYHKCUIXOW MabIyMH MaTeMaTHKA TaOIIIT JUXEM,
003 SIK UBa3KyHUHU TarinpéOaniapo uctudoaa MmedapeM:
buryzop t = e™ 6omran. OH rox:
e XaHrommy — —oo,t — +o00;

e XaHromu y — +o0o,t = 0;

J y=—lnt—>dy=—%.

_. (dt _ } .
3uunu >xtuMonuar 6a makmu f(t)dt = te™t (T) = e~ tdt Tabamn meéban. bosn Kaii

HamyJZ, ku 00 cababu Tariiupu anoMatu guddepeHcuan, XyAyJIXOU HHTETpaIrupii
Oappakc rapauaa, a3z 0 To +oo memaBaH.
2.X1CcOOKYHUU UHTU30pUHU MaTeMaTtukit M[X ]

MyBoduku Tabpud, MHTU30pUU MaTeMaTUKUU Oy3ypruu Tacoaydi X 4yHUH acT:

+ oo

M[X] = j f (x)dx.

— 00

Nmopa 3epuHpo X = y + @y JOXHI Kapja, XOCHI MEHAMOEM:

+00 +co +0o
M[X] = j(u+ay)e‘y‘e_ydy=u j eV e 7dy + a j ye v=¢dy
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+ 0o + 00 +oco

Mix) = j (u+ay)e?*7dy =pa j eV ¢"dy +a j ye r-edy.

— 00 — 00

Nurterpanu aBan 0a 1 (XycycuaTH 3U4UU S3XTUMOIUSAT) Oapobap acT. Mo uHTerpanu

aytoMpo 0o uctudona a3 upaskynuu t = e~ (y = —Int) a3 HaB MeHaBHCEM:

+ oo

MIX]= -1+ aj (—Int)e-tdt,
0

MIX] = p— aj In(t) e~tdt |
0

+0co _ — —
Uurerpama [ , (e tdt nap ananm3u MaTeMaTHK KIACCUKA 0a NIyMOp MepaBal.

Mabnym acT, k1 xocuiau aBpanuHu [' - pyHkcusiu Ditnep

+o00
I'(z) =f (tZ He tdt
0
nap Hyktau z = 1 Oapobap act 0a:

+00
[(2) = j In(t) e~tdt = —y,
0

ku y = 0,5772 - xoncrantau Ditnep-MackepoHH acr.
A3 uH 40 udoaan AUCTIEPCUSTH METEMATHUKI YyHUH HAMyJIpO METHpa;
MX]=p—a(-y) =u+ay.
3.Xuco0 kapmanu qucnepcus Var(X)
Jlucriepcust XaM4yH MOMEHTH MapKa3uu Aapavyan TyIOM TabpuQ MemaBa;
Var(X) = M[(X — M[X])?].
Jap natnyau rysopunixon X = y + ay Ba M[X]| = u + ay udonau 3epun:
X-MX]=@+ay)-@u+ay) =aly —y)

xocwu1 memaaa. OH rox JUCHEpPCHsl UH TaBp HABUILITA MEIIaBa;

Var(X) = M[a?(y — y)?] = a®*M[y?* = 2yy + y*] = a*(M[y?*] — v?).

AkHyH, 60 uctudoaa a3 XaMOH UBa3KyHUU TaBaccyTu t udoaau 3epuH

(y? = (= Int)? = In? t)M[y?]-po maiino MexyHeM:
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M[y?] =j In?(t) e~tdt .
0

Nurterpanu maskyp 6apobap act 6a Xxocuiaau JyBByMH ramma- yHKCHS Aap

HyKTau z = 1:
+00
[ (1) = M[y?] = j In?(t) e~tdt . (2.4.10)
0

«MyailsiH KapJlaHu KUMaTu XOCHJIad JYIOMH (YHKCHSIH raMMa Jap HyKTau z=1 sk
Macbhallau MabMYJIHH TaxJ MM MaTEeMaTUKH acT, KA TaBaCCyTH ajoKau (pyHKCHUSIM ramma
(I') 60 ¢pynkcusu auramma () Ba HyHKCUAXOU MoIUramma xain merapgany» [1, c. 258].
Wu xynocapo 3uHa 6a 3uHa Ba 6a TaBpU KOMIJIAH BO3€X TaXJIMI MEKYHEM.

Kamamu 1. Uptubotu I'(z) Ba QyHkcusun nuramma P(z). MyBoduku Ttabpud,

bynkcusu nuramma Y (z) - Xxocwnan Jorapudmun QyHKCUSH TaMma MeOoIa;:

I'(2)
I'(z)

A3 uH 6apo0apii MO METaBOHEM XOCHJIaH SIKYMH (PyHKCHSIU TamMMapo udoga KyHEM:

I'(z) =T(2) - ¥ (2).

d
Y(2) = Inl(2) =

Kamamu 2. Taxiaun Gapou €dranu xocwinad IyBByM. bapou ébranu I'"(z), a3
tapapxou uamy poctu OapoOapuu OXHUpPOH  HUcOATU TarvupEéOaHmam z Xocuia
MerupeM,(Kouian Xxocuiiau 3apou pyHkcusxopo 6apou tapadu poct uctudoaa medapem
(uwv) = Wv+uv')[3,c 114]:

["(2) =T"(2) - ¢(2) + I'(2) - Y'(2).
Axnyn 0a qou I'' (z) udpoman masiaymu on I'(z) - P(z)-po Merysopem:
") =T"(2) -y -2 +T(2) - Y'(2),
I"(2) =T(2) - (Y*(2) +¥'(2).
Kanamu 3. I'y3opumm kumatu z = 1.

(1) =r@) - (Y1) +y'(D).
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Bapou aHqoM 101aHu XUC00, MO OOSIT ap3UIIXOH CE JOMMHUH aCOCUPO JIap HyKTan Z = 1
nouem: I'(1),y(1),y'(1).

1. Kumaru I'(1) : A3 tappudu dpyukcusu ramma: I'(1) = 0! = 1[1].

2. Kumaru pyskcusu auramma (1):

AJIOKaMaHIMKA XOCHJIaW aBBajl Ba (PYHKCHSHM raMMa Jap HyKTan | 6a MO JOUMHH
MabJIymMH Jiiep Mackeponupo menuxan [2]:
') _ -y _

=—=—y=—0,5772.
Tz 1 4

Y1) =

3. Kumatu ¢ynkcusu tpuramma ' (1):
A3 pyu Tabpud), Gpynkcusu Tpuramma Y’ (z) nap Hykran z = 1 6a cymman KaTopu
Macbhaniau bazen (kBagpaTu Oapbakcu aaxou HaTypanii) 6apobap acr:

71.2
E,

o0

Y =Y =)

n=1

nap uH 4o {(2)-n3era-pyHkcusu Puman a3 aprymenTn 2.

Kamamu 4. Xucobu Huxon. Mo xamau noumuxou €Qrirynapo 6a Myoausiaud

KaJaMH 3 METry30peM:

=1 ((—y)z + ’%)

2
(1) =y% + ’% (2.4.11)
bo uctudona a3z popmynaxou (2.4.9) - (2.4.11) nucnepcusipo uH TaBp udoaa MEKyHeM:
2 o2m?
Var(x) = Mla?(y — )?] = a2(M[y?] —y?) = a? <y2 e V2> =%
SbHE
a’m?
Var(X) = c

2.5. TaxJujim SMIUPUKA Ba CAHYHUIIHN OMOPUH MABJIYMOT

K&TOpI/I BAaKTHHN CAaTXXOH MAaKCHUMaJIHNHU COJIOHau oon I[I/II[6OHFOXI/I XI/IpMaH‘-IOI/I

napéu [Tany gap conxou 1970-1990 MmaBpuam TaxJIuiI Kapop TOPa:
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Yaasaau 2.5.1. - Carxu 6ananguu oou napéu [lany nap nexan XupmaH4o

Con Hem Con Hem
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

Manbaw: koprapou myaniug, maviymomu omopuu ouobonzoxu oapéu Ilany oap dexau Xupmarnyo

Bapou taxnun katopu catxu Makcumanuu cojoHau o0 (H, BX.) map naBpau 21-
coJiau MyIIoxuaaxo uctudoja nryaaact. Jlap ruiposorust Y4yHUH Xa4yMu HHTUX00 6apou
XUCOOXOM MEIIaKUuM MYXaHIAUCH HaMOSIHIAr#n MeEKyHaJ, aMMO OH Ha30paTdh KaTbUU
MaBUYJUATH AaHOMAJIUSIXOM OMOpPUPO Tanad MekyHal. Taxnuiau Busyanuu Tpaduku
XpOHOJIOTYA Hal0yJaHU TaMOIONM XaTTHUU MYIIAXXacpo HUIIOH MEIWXaJ, KU HMKOH
MeJIUXaJ peKUMU TUAPOJIOTUU JapEpo Aap JOUpau AaBpau MaBpUIU Ha3ap CTaTCHOHAPA
XUC00 KyHas.

Bapou coxtanu monenu HazapusiBun ['ymOen nax3axou TakCUMOTPO MYyailsiH

KapJlaH JI03UM acT. XUCOOKYH# 00 yCysu J1ax3ax0o U4po Iy 1aacT.

Yaasaaum 2.5.2. - Humonauxanaaxom acoCU OMOPi

[Tapamerp dopmynau xucobdapopii Haruya
Muénau apudmeruxii (H) ~ H, 618,91
2
i=1
Hucnepcus (5% : (H, — If[)2 4016,09
SRCEEY
Tariinpéoun MuéHau kBaapari (o) \/? 63,37
Koa. Bapuarcus (Cy) i 0,098
H
Maunbaw: xucobxou myaniug oap acocu maviymomu yaoganu 2.5.1.
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Ap3umm C, = 0,098 a3 TariupéOMM TMacTH CaTXXOM XaJJW aKcap IIaxojat
Menuxan. Mu Gapou mapé€xou nopou HaMyau XOKil € omexTa 00 OapTapuu OOPHUIIOTH
SKXeja X0oc acr.

DOXTUMOJUATH SMIUPUKH (TabMUHOT) P a3 pyu dopmynau Kpunkuii - Menken, ku

Jap aMaliusid ruAposioru Batani Ba O@P kaOyn mymaact, xucoO kap/a IIyJaacT:

P=—"-100%
n+1
Yansaanm 2.5.3. - Cuncuiian peUTHHTH Ba SXTUMOJIMATH SMIIUPUKA

Con Catxu 06 (H) ®apkusar (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

Manbaw: xucobxou myaniug dap acocu maviymomu yaoganu 2.5.1.

69



Bo wuctmpoma a3 mnaxzaxom xucobmyma (H Ba o) mapaMeTpxod (yHKCHSH

HA3apUsSBUPO MYalsTH MEKYHEM:

1.ITapameTrpu macmrad gap acocu KUMAaTH ¢ YyHUH XMCOO Kapaa MelllaBai:

a=.6/m 0=0,77970<0,7797-63,37=49,41.
2. IMapameTpu MaBKeb Jap acocu KuMatxou H,y, a :
pu=H—ya~H-05772a ~ 618,91 — 0,5792 - 49,41 ~ 590,38 .

[TapameTpu ¢ a3 xucobu MUEHA KaMTap acT, KH aCUMMETPHUSIU TAKCUMOTH POCTPO
TacIUK MEKYHaJ: XaJJId 3XTUMOINU coyioHa fap catxu 590,38 cMm rypyxOanai kapa
MelllaBa, 1ap Xo0Jie KM 00Xe3UuX0ou HoaupH Oanana MuéHau oH 1o 618,91 cm "banana

MeImaBaHyg'.

Bapou ap3ébum myBodukatu mopenu ['ymbGen map pucona kodpdurcueHTH

Ha3apusaBUH acUMMETpusipo Cg = 1.14 60 >MIUpUKII MyKOMCa KapAaH JIO3UM acT.

theor

bapou HamyHau Mo:

®apku Oaiinu ap3umixou Hazapussil (1.14) Ba xucobmyna (1.09) kamtap a3z 5% -po
Tamkui Meauxaz. bapou rysamran a3 gpyHKcUsM Ha3apusaBil 0a ap3UIIXOM MyILIaxXacu
JIOMXaBi, MO yCyJIM Bapuatu Y-po uctudona medbapem. MyBopuKku nmapaMeTpxou aap
KUCMU 2 XHcoOIIyaa Jap acocu KUMaTH MUEHAU H=61890 Ba KaTopu TakMuiIEDTa
(bopmynan XUCOOKYHUU CaTXH 00 UyHUH acT:
H,=pu+ay,

KM Jap OH y Oy3yprum Oe aHjmo3a acT, KM TaHXO a3 TaAbMUHOTH Jojamryaan P BoOacra
act: y = —In(—In(1 — P/100)).

Yaasaau 2.5.4 - Xucob KapAaHu CaTXXOH SXTHUMOJHITH TYHOTYHU 0ap3uén

Tasmunor P (%)

JlaBpu TakpoplaBi

Koaddurcuentu y

Carxu xucoOwyna H,

T (con)
0,1% 1000 6,907 935
1% 100 4,600 817
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Hnoman yaasaam 2.5.4.

3% 33 3,485 760
5% 20 2,970 734
10% 10 2,250 697
50% 2 0,367 601

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

Hap cypaté XauMmMu KaMH NIyMOpaW MYIIOXWIaXO0W CaTXW OalaHauud 00
(n = 21) ap3é0uu HyKTau caTXii METaBOHAJ XaTOTHH Hazappacpo aap 6ap rupan. bapon
KaM KapJaHu XaB(PX0 XaHTOMU JIONXACO3UU MyXaHIUCH (ocuman bTUMO XUC00 Kapa

H

P MfeIIaBan.

Yeynmu XUCOOKYHUH XaTo. XaTou CTaHIapTHU KBAHTUIM £, Oapou TaKCUMOTH

['ymbGen a3 pyu opmynaun 3epuH XHUcoO Kapaa MellaBai:

o

Vn

bapou carxu spTUMOmHOKMU 95% (nmap TaAKUKOTH JHUCCEPTATCHUOHN KaOyIlyja)

E, J1+1,14 y+1,12

CcapxXaaxou YbTUMOJ XaM4yH Hpi-2Ep MyaiisiH Kap/a MEIIaBaH/I.

Yansaanm 2.5.5 - [Tapamerpxou "nomoHu aMHuAT"

Capxamu 6omoit | Capxaau MOCHI.
P (%) Carxu 06 H, Xarori E,
(+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: koprapou myaniugp

Jlap acocu KUMaTXOH MapaMeTpXOoM YaaBaiu 2.5.5 N0J0HU NEMITyUU caTXu 001

napéu [lanuu nexam XupMmanqopo 0a Hamynu rpaduk TaCBUP MEHAMOEM:
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© -
S [ onoHn newrymnmn catxm ob
E 1000 903
-
& 900
@) 794
é- 800 *317 747
m 700 734
o2/ 0239
731 CaTxu 06 Hp
600 674 o) 0Ty b )
>00 i ‘ Capxaau noeHn. ( Hp-2Ep)
400 Capxaav 6onon ( Hp+2Ep)
300
200
100
0 & ¢ : $ : »
1 2 3 4 P%

Pacmu 2.5.1. - Capxaaxou noénii Ba 60J10uu catxu 00 (xopkapou myaniugh oap acocu Hamuyaxou
yaosanu 2.5.5.)

Haruyan xocunurynapo TaxJinji MEHaMOEM:

1. Hykraxou smnupukii (a3 Kucmu 2) nap tynm xartu xucobmynau Hp coxrta
MelIaBaH/, Kiu OH MyBo(dukaTu moaenu ['ym6enpo 6apou uH carxu 00 TacIUK MEKYHA/I.

2. KumaTtu Mmakcumanuu Mytoxuaamryzaa nap coiu 1975 (764 anan) 6a TabMUHOTH
~5% wmyBodukar mexkyHaa. OH gap noxwin Qocuian bTUMOJ YOUTHP acT, KU WH
Ha0yTaHU XaTOTUXOU Ba3HUHPO Jap MabIyMOTH UOTUION TaCTUK MEKYHA/I.

3. ap rpaduk guaa memaBaj, ku xanromu P=1% Oyman map3xou Kopuaop a3
XaMm qy0 MemaBasl. u ad3ouiiy HOMyailstHUpO TacaBBYp MEKYHA/I: Xap Kajap Xoauca
KamTap Oolaj, XaTapyu XaTori Aap Melryuu caTxy OH 3uéirap MelaBa.

Jap uH 90 yyHHH XyJoca OapoBapiaH MyMKHH acT:

1. Xanau nemonHuIIyAa: catxy Xxucoouryaan 00, ku gap 100 coin sik mapoTuda
uMkoHmazup act (P = 1%)), 817 agaapo Tamkwn MeTuxa.

2. 3axupan MyxaHJaucii: 00 Ha3apAOILITH OMOPH caxBU KpUTHUKUU caTX (95%
AXTUMOJIMATU IBTUMOM) Oapou JOMXAKAIIUK UHIIOOTH acocih ouj 06a capxaau 00J0uu

¢docuna - 903 (cm) -po 6osix KaObyJ1 Kapa.

2.6. Ycyaxou 0axoauxuu napaMerpxon TakcumMotu ['ymOes Ba TaxJamin

MYOKHCAaBUH OHXO
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Jlap Macbhanaxoud TaxJIWIM XOJAUCAXOW OSKCTpeMaluud TaOuil Ba TEXHOTCHHH
OMY3UIIM KOHYHHUSITXOM OMOpH MaBKEHM MYXUMpPO HUIIFOJI MeHamosiHA. ba dyHuH
XOJIUCaX0 CaTXXOW MaKCUMalluh JapExo, OOpHUIIOTH IIaauja, o0Xe3uX0 Ba Jurap
X0JINCax0e MUCOJI ITy/la METAaBOHAH]I, KU 0a MyXHUTH 3UCT TabCcUp MepacoHaHia. bapou
TaBcU(U YyHUH PaBaH/XO YCYJIXOM Ha3zapusal KUMATXOHW dKcTpeMainii uctudoaa oypaa
MemaBaH. Xaaapu MO TaTOUKU YCYJIXOM MAaTeMaTUKUHU MEIlITryUHAMOW, XYyCyCaH
acoCXOHU Ha3apusBUU TaKCUMOTH ['yMOen, perpeccusi Xartii 0apou Nemryin HaMmy1aHu
caTxu OanmaHaTapuHu oOu Aapé€xo meboiaa. 3epo Machanaxou COXUIMYCTaXKaMKYHIA
Max3 Jap acoCH MEIryuxo aMaii kKapjaa memasanp [2;33; 62; 66]. lap uH TaxKUK MO
yCyJIXOH 3uKpiryaapo 6apou napéxom Yymxypuu ToqukucToH, Xycycan mapéu Ilany,
Kodapuuxon Ba Kusmicy tarOuk menamoem. bosn rydr, ku ycynxow nap Ho€H
oBapjalry1apo 6apou TaMOMH JTapEXON YyMXypil TAaTOMK HaMyJlaH UMKOHITIa3up acr.

TaBpe map Oono Kaiig Hamynem, uctudonan ycyixou HoMOapkapnairyia Jap
acoCH MabJIyMOTXOM OMOpPH aHYOM JoJa MelaBaHi. J[ap moupan MH KOp Max3 XaMOH
MUHTaKaxoe rupudra mrygaaHj, KA Aap OH 40 AUAOOHrOXXO Mac a3 Mol XypJaHu
Urtudoxu Iypasii Oapkapop HairygaaH] Ba ”H MUHTaKaxo 3€pH XaTtap Kapop JOpaH]I.
Ske a3 uyHUMH MUHTaKaxo UH napéu [lany medoman.

MabnymoTu oMopit a3 auabonroxu napéu Ilany, Bokews map aexanm XupmaHyo,

rupudTa uryaaact. (HUr. 6a yaasamu 2.6.1).

Yaasaau 2.6.1. - Manwiymorxou omopud caTxu OamaarapuHu obu mapéu [lany nap
IUIOOHTOXH JIeXau XUPMaH4Y0
Con Catxu 6ananarapuau 00 (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
1979 531 2239

73



Hnoman yaasaam 2.6.1.

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

Maunbaw: koprapou myaniug dap acocu Maviymomxou omopuu ouoboneoxu oapéu Ilany dap oexau
Xupmanyo

Hap xamamu aBBaj O0apoW CaHYUIIM AYPYyCTHH MOJAEIH HCTH(OIANIaBaHIa MO
MabJIyMOTXOU OMOPHUHU caxexpo, ku aap conu 1983, ku a3 auabonroxu napéu Ilany
(mexan Xupmanyo) 0a JacT oBapja IIyJaacT UHTUXO0 MEHaMOEM Ba MELTryupo Oapou
conu 1984 anyom meanxem. burzop 6a Mo carxu Makcumanuu 06 nap 1-con, aona nrynaa
Oomran (Hur. 6a yanBanu 2.6.2). Jlap yaaBaiau oBapjailyja MabIyMOTX0 00 CM oBapja
Ty TaaH/T;

Yaasaanm 2.6.2. - Mabsnymorxou omopuu conu 1983 a3 qunbonroxu gapéu [lany (nexan XupmaH4o)

Hapén ITany (nexan XupmaHyo) comu 1983
Py3x0 Moxxo
I II 1 v A% VI | vl | vl | IX X XI XII

[a—y

260 | 252 | 253 | 258 | 380 | 450 | 594 | 648 | 512 | 335 282 258
258 | 252 | 251 | 260 | 366 | 437 | 611 | 662 | 512 | 332 280 257
259 | 250 | 250 | 263 | 352 | 424 | 594 | 671 | 510 | 331 280 256
257 | 249 | 251 | 270 | 349 | 412 | 550 | 667 | 506 | 330 280 255
254 | 248 | 249 | 278 | 350 | 406 | 521 | 654 | 496 | 328 280 256
254 | 248 | 249 | 285 | 354 | 406 | 502 | 640 | 486 | 326 276 254
258 | 248 | 250 | 294 | 361 | 408 | 482 | 628 | 471 | 324 277 254
262 | 249 | 254 | 315 | 382 | 406 | 468 | 620 | 463 | 323 275 253
260 | 249 | 254 | 331 | 390 | 414 | 460 | 604 | 459 | 322 275 252

O 0| | O | B~ W N
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Hnoman yaasaam 2.6.2.

10 258 | 250 | 254 | 320 | 403 | 412 | 453 | 591 | 456 | 318 274 251
11 251 | 250 | 255 | 308 | 444 | 410 | 449 | 578 | 452 | 316 273 252
12 249 | 250 | 256 | 306 | 448 | 409 | 454 | 565 | 450 | 314 270 251
13 254 | 250 | 256 | 310 | 446 | 424 | 457 | 550 | 444 | 312 270 251
14 254 | 249 | 255 | 308 | 442 | 454 | 460 | 540 | 433 | 311 269 250
15 255 | 250 | 254 | 298 | 450 | 487 | 478 | 534 | 422 | 309 269 250
16 254 | 249 | 254 | 291 | 453 | 500 | 490 | 532 | 407 | 306 268 250
17 254 | 250 | 257 | 289 | 468 | 484 | 504 | 534 | 394 | 304 268 249
18 253 | 251 | 256 | 290 | 474 | 466 | 514 | 534 | 384 | 302 266 248
19 252 | 250 | 256 | 294 | 495 | 452 | 514 | 544 | 376 | 300 266 246
20 251 | 250 | 257 | 299 | 514 | 447 | 503 | 548 | 370 | 298 265 244
21 250 | 250 | 256 | 308 | 492 | 442 | 506 | 552 | 366 | 296 264 242
22 253 | 250 | 255 | 324 | 462 | 456 | 529 | 548 | 360 | 296 264 238
23 256 | 251 | 254 | 324 | 437 | 470 | 557 | 550 | 354 | 294 262 238
24 256 | 250 | 254 | 323 | 424 | 488 | 580 | 545 | 350 | 292 261 239
25 255 | 248 | 254 | 323 | 422 | 512 | 590 | 546 | 348 | 292 262 239
26 254 | 249 | 256 | 328 | 433 | 542 | 596 | 550 | 344 | 290 261 239
27 254 | 246 | 256 | 400 | 438 | 566 | 598 | 550 | 342 | 288 260 240
28 254 | 248 | 255 | 384 | 441 | 566 | 604 | 541 | 340 | 286 260 239
29 254 - 255 | 376 | 448 | 558 | 607 | 527 | 339 | 284 259 240
30 254 - 254 | 393 | 442 | 570 | 614 | 519 | 338 | 283 258 242
31 254 - 256 | 383 | 443 - 625 | 513 - 282 - 242
Catxu MuéHau 06 1ap MOX
255 | 250 | 254 | 312 | 426 | 463 | 531 | 574 | 416 | 307 269 248
Carxu 0ananaTapuHu 00 1ap MOX
262 | 252 | 257 | 400 | 514 | 570 | 625 | 671 | 512 | 335 282 258
Carxu mactapuau 00 1ap MOX
249 | 246 | 249 | 258 | 349 | 406 | 449 | 513 | 338 | 282 258 238
Carxu muénau o0 - 359
Catxu 6ananarapunu o0 -671 (3-tomu aBrycr). lllymopan xoaucaxo aap con 1 maporuba
Hap con | Carxu mactapuau 00 -238 (22-tomu aekadp). lllymopaun xoaucaxo map cou - 2 Mmapotuda

Maunbawv: maviymomu omopuu ouoboneoxu oapéu Ilany oap dexau Xupmarnyo
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Yaasanu oBapjally/ia MabJIyMOTXOH sikcojiau conu 1983 mebomana. A3 yaasanu
Ma3Kyp MO MabJIyMOTXOHU CaTXH MaKCUMaJIuu 00po 0apou xap sk MOX MHTUX00 Hamy/ia
Jap acocu KMMAaTXOM MaB4yJ0y/aa caTXy MaKCUMalluh oOpo Oapou Xap K MOXHU COIU
1984 maitno menamoem. bosin kaiig Hamyn, ku Taypubaw ry3apoHujaniyna Oapou
CaHYUIIM AypycTuU ycyinu ['ym0Oen nap memryi HaMmyJaHu caTxy OanaHauu oOu gapé
aMaJii KapjJa MellaBa.

Bapou nypycT xucob HamyJlaHU SXTUMOJIMSITH SMIUPUKIA MO KuMatu F(x) -po 60

uctudoa a3z ycynu BeiiOyn nHTHX00 MeHamMoeM, kKu oH 00 uyHuH dhopmyia udoaa kapaa

MeLIaBaj: p = ﬁ , KU J1ap MH 40 p -0XTUMOusTH BeitOyn 6apon HyKrau i-y™, i-rapTndn

pakam Jap MabJIyMOT, #-IIIyMOpPau yMyMUU MabIyMOTXO.

Jlap KagamMu Ma3Kyp CaHYUIIU Ty3apOHUJAIIYyAapO Jdap IIakiau rpaduxii
MemHuxo MeHamoeM. Jlap Hakiia 60 panru kaOyj caTxu OajaHIuu MeIryi mygau 0o
6apou conu 1984 oBapaa uryaaact. bo panru cypx Oomiajg rpadku MabJIyMOTXOH OMOPiA

MEeIIHUXO0 rpauaaacT (Hur.6a pacmu 2.6.1).

MyKoucau MabayMoTXOM OMOPH Ba MablyMOTX0M newryuwyaa 6o
ucrudopaa as ycynm fiymben 6apom conm 1984

[exab _ Oxrab CeHT .
, Mapt b AxBap Hoabp 0 Anpen 6p Man | Wion  Wion AsrycT

==@== MabayMOTXOH Nnewrynwyaan conn 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

90,00 9/9

=== \V|GbNYMOTXOH OMOPHH CONK 1984 267 | 266 | 280 | 298 | 306 | 360 | 412 | 528 | 578 | 603 | 607 | 608
! )

Pacmu 2.6.1. - Mykoucan MabJIyMOTX0M OMOPi#l Ba MabJIyMOTX0H Nemrynmyaa 6o
uctudoaa a3 ycyau I'ymoen 6apou conn 1984 (xucob 6éa xopxapou myanrnugh oap acocu

Mavaymomu ouobonzoxu oapéu Ilany)

A3 HakIau NenHuXoArapinia Hykrau Oananarapuau catxu oo 6a 6,42 metp Oapobap

acCT. I‘IELZ[BELTII/I KHMMAaTXO0Hu XOCHJIIY/apo MCOPEM:
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Yaasaaum 2.6.3. - YaaBanu KuMaTxou OMODPii Ba nemryuiryaa aap coiu 1984

Carxu 6amanar | Caxu Oanmannrapuau 06 | Carxu OamaHaTpu

apuH# 00 nap ¢ | Gapou conu 1984 nemry | Hu 06 nap comu 1
Moxxo oimu 1984 uiyzaa 984 Kumatu p
®eBpai 252 231,6620181 267 0,076923077
Mapr 257 343,1701755 266 0,153846154
Hexabp 258 297,8575695 280 0,230769231
SuBap 262 323,7113337 298 0,307692308
Hosi6p 282 348,5575462 306 0,384615385
OxTs16p 335 373,621531 360 0,461538462
Ampen 400 399,9443834 412 0,538461538
Cents0p 512 428,7079279 528 0,615384615
Mait 514 461,6014944 578 0,692307692
Hron 570 501,5672107 603 0,769230769
Hron 625 555,0065601 607 0,846153846
ABrycr 671 642,1066397 608 0,923076923

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

A3 qaaBanu 2.6.3 quaa MemaBaj, KM caTXu OamanaTapuHu o0 maap conu 1984 6a
6,08 meTp mMepacaj Ba caTxu OanaHATapuHU nemryuinygau oo 6apou conu 1984 6a 6,42
MeTp Mepacan. Jlap Machamaxom COXWIMYCTaXKaMKyHM Max3 caTXd a3 xama
OamanaTtapuu o0 myxum act. Hatuyaxom Oa nmactomana Ha3auk OyJa Aap aMaius
HaTUYau Xyopo MeIUXaH]I.

«bapou Mykounca Ba 0ax0IUXUW HA3MUKUU HATUYAXO a3 KOPPEIATCHs UCTH(OIA
Oypna memaBajn. Koppensrcus a3 kanumau JOTHHHH «KOPPEJSITHO» THUpH(Ta IIyna,
MaBHOSII MyHOCHOaTpo udoaa MekyHas. Jlap Hazapusu KOPPEISITCHOHN Ty Machallan
acoci omyxTta memasai»[104].:

1) «bapkapop HamymaHU WIAKIW alOKaW KOPPEISATCUOHHN (XaTTHl, KBaapaTii Ba
raiipa). Macanan, arap ny dbyHkcusiu perpeccusiv f(x) Ba g(y) xartii OomaHj, OHIOX
KOPPEIATCUIPO XaTTik MEHOMAaH/I.

2) baxo nogan 6a 3ud4unu aioKau KoppersiTcuonin[104].
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bab3e Tabpudxoun acocupo meopem:

«Tabpudmu 1. Xanromu tariinpéOun sike a3 Oy3ypruxo, TariupéOnuu TaKCUMOTHU
aurap Oy3ypri pyx Iuxaji, OH rox BoOacTarupo CTaTUCTUKA MeHOMaH» [104].

«Tabpudm 2. Xanromu Tariiupéoun sike a3 Oy3ypruxo, KUMaTd MUEHAU JUrap
Oy3yprii Tariinp €0al, oH rox BoOacTaruu CTaTUCTUKUPO BOOACTArMM KOPPEISITCUOHI
MeHoMaHI»[ 104].

«Tabpudu 3. Mu€nau wapruu y_rydpra, MUEHAH apUPMETUKAH KUMATXOH

Oy3ypruu Y-po MmeHoMaH, ki 6a KuMatu X=x MyBo(uKkat mexyHam»[104].
«Tabpudm 4. Bobacraruu koppensitcuonun Oy3ypruu Y a3 Oy3yprum X rydra,

BoOacTaruu (pyHKCHOHAINHM MUEHAH IIAPTHU ) -PO a3 X MCHOMaH, sibHe»[104].

Y =fx). (2.6.1)
Myoaunau (2.6.1)-po myonunau perpeccusu 0y3ypruu Y 6a Oy3ypruu X Homuza,
bynakcusu f (x)-po perpeccusin Y 6a X MeHOMaH].

«Tavpupu S. Muénaun maprtun x

y Tybra, Mu€Han apudMETUKHU KUMATXOH

Oy3ypruu X-po MEHOMaH/I, Ku 0a KuMatu Y=y MyBo(ukaT MmexyHaa»[104].

«Tabpudm 6. BoGacraruu koppensitcuonun O0y3ypruu X a3z O0y3ypruu Y rydra,

BoOacTaruu (hyHKCHOHAINM MUEHAH IIAPTHH X,-PO a3 y MEHOMaHI, sibHe »[104].
X,=0(y). (2.6.2)

«buryzop Oy3ypruxom x Ba y 00 BoOacTarum XaTTUH KOPPEJSTCHOHM
anokaMannaua. bapou yyctyuym myommnaxoum Hamypamon (2.6.1) Ba (2.6.2) dap3
MEHaMOEeM, KU 7 -MYyIIOXU/Ja Ty3apoHuaa 1yaa, n-qyHTH aaaaxou

(X5 11)s (Xgs Yy )sees(X,, 1), (2.6.3)
XOcuJ Kapaa urynaaniy|104].

«A3backu wydtu agaaxou (2.6.3)-po uyH UHTHUX00U Tacoydii a3 YaMbu reHepanii
nuaa MedapoeM, mac MyoauIaxou XOCUIITyAapo HU3 MyOIUIIaX0W HHTUX00N MEHOMAaHI.
bapou myailsiuii, Myoaunan MHTUXOOUU XaTTU POCTU perpeccusiu Oy3ypruu Y-po 0Oa
Oy3ypruu X 4ycTydy MEKyHeM. XoJaTH COJAJIaTapuHpO Aujaa medapoem, sbHE XxEX Ba
yeY SKMapoTHOAari MyLIOXHAA IIyAaaHa. /lap vMH MaBpuI MabIyMOTXO ryp}'/x6aHz[ﬁ

Kapjia Hamyga, madhxymu Mu€Hau maptid uctudoma Hamerapnaan. Ilac, myoawnau
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Y ~kxtb dyHuH HaBHIITa MemaBax: Y=kx+b, MH 90 k-KOI)PUTCHEHTH perpeccusu

uHTUX00UU Oy3ypruu Y 6a Oy3ypruu X-po MmeHoMaH 1 Ba 00 p,, HIIOPA MeKyHaHI»[104].

«XaMUH TaBp, MyOoJWJial UHTUXOOUM XaTTH POCTHU perpeccusii Oy3ypruu Y Oa
Oy3ypruu X-po, Ku HaMyJJamn
Y=pxy-x+b (2.6.4)

act, yycty4yy mekyHem»|[ 104].

«bapou 3yn GapoBapnanu Gopmylian dMIUPUKI, XaHTOMU Ha OH KaJap KaJlOH
OyllaHM HYKTaxOW SKCIEPUMEHTAJIH, MapaMeTpXou HOMabliyMu a Ba b pap (2.6.4) Oa
BOCUTAW METOAM HYKTaXxou HHTUXOOmyaa ¢&¢dra wmemaBaa. Arap MablIyMOTXOH
MYIIOXHJIAIlya Jap CUCTeMau KOOpAWHATau JeKapTh TakpubaH XaTTH pocTpo udoaa
KYHaHJ, OH IroX KOOpJMHATaXO0W Ay HYKTau Aap UOTHUIO Ba OXUPH XaTTU POCT Oa
Myonunau (2.6.4) ryzomra Memasal. CucremMan 1y MyoJuiau Ay HOMabIyMau XOCHII
mya, 00 OCOHI Xaj Kapja Iyia, napaMmeTpxou a Ba b €pra memasana»[104].

«Ycynu purapu €hTaHu mapamMeTpXou HOMAabIyM Jlap BOOAcTaruu SMIHUPUKI
MeTOou MUEHAX0 MeboItiaa. AMMO Jap UH ycyu 004/ mapTu 3epuH 6a nnodar rupudra
1aBaJl: MabJIyMOTXOHM SKCIIEPUMEHTANI aKKajlaH Oapou sK TariupéOanma 060 TapTuOu
3UEANMIAaBA € KamIlaBi 4yourup mryna OomiaHj. XaHTOMH TY30LITaHH KOOPAHMHATaXOU
HYKTaxo Jap myoawnau (2.6.4), myonunaxou xocwiiiyja 0a 1y Typyx a3 pyu TapTuo
qyJ10 Kap/a IyJia, CYMHUpOHH/ 1a MEIIaBaH I Ba 0a sIK cCTeMa MyTTaXH]1 Kapja MeIllaBaH/I.
Cucteman Ma3Kyppo Xajl HaMyJia mapaMeTpxou a Ba b édra memasana»|[104].

«Ycynu HaBOatii Oapou €pTanu mapameTpxo aap popMynaxou IMIOUPUKIA, YCYIU
KBaJpaTXou XypATapuH meboman. MH yo mapaMmeTpxou a Ba b-po TaBpe METUpPEM, KU

CyMMau KBaJipaTXou (apKu 3epuH MUHUMa rapaamn|104]:

F(a,b) = (pyxxi +b— yl-)3 — min. (2.6.5)

n
i=1
«bapoun nupou uH mapT, Xocuiaxou xycycuu (2.6.5) Hucbar 6a mapameTpxou a Ba b
rupudTa myaa, onxo 6a cudp 6apodap kapaa memapanj. Cunac, cuctemMau 1y Myouian
XOCHJITITY/Ia XaJl Kapja IIyaa, mapaMeTpXou HOMabIyMH a Ba b map dyHUH Hamyn Edra
MemmaBaH» | 104]:
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_ ?:lxiyi' Qi1 X Z;‘Ll)’i

p 2
o 2 x2-( X0 x;)

: (2.6.6)

n o ,2,._yn .y Y
h = N i1 X Yi~2i=1 Xi Ni=1 XiVi . (267)

n211'1=1xiz_(zyil:ﬁ‘i)2
«/lap WH 4o n-mrymopan HYKTax0 ap MabIyMOTXOHM MYIIOXHIaKapaanryaa acT. bosy
ry¢r, k1 pousn TaMomiI 6apou Xap sk qy(pTH HyKTaxou (x;, y,) a3 ubonaun sepuH Epra

MCIIaBaH/I:

100%

Tay
y Tay

Ve~ Y : (2.6.8)

Jap MH 40 Y, -OPIAMHATAXOH a3 pyHu dbopmynan (2.6.4) xucob xkappamyna Oyna, y -

Taq
OpJIMHATaXO0U HYKTaxou Mytioxunasuu (2.6.3) meodomann»[104].

®owuszu Tamoun 6apou Epranu papKkusTH OaliHM KUMAaTXOW OMOPH Ba MEIITyUIITYy1a
uctudoaa Oypaa mMeniaBa.

Bapou coxtam myoaunaum pereccusi MabJIyMOTXOM MYIIOXHUAAIIABHIAPO Jap

qaaBajid 3C¢PpHUH NCITHUXO0A MCHAMOCM:

YaaBaau 2.6.4. - MabaymMoTxou oMOpit Ba nemryuirygau couu 1984. Yaasanu mykoucasin

S & a o & = § 3
(= = < < @) = °-> & e =) >
M (=) & ) = > = o = &
) S () s =) > = o < @ @ M
=] = = = an o < @) = ~ ~ <

Masniymorxou omopun conu 1984 (Carxu 6amanarapunu o6 6apou xap K MOX)

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

Masbaymorxou nemryuiryna 6o ycyiau ['ym6en conu 1984 (Carxu 6ananarapunu 06 6apou xap sk

MOX

231,7 | 343,2 | 2979 |323,7 |348,6 |373,6 |399,9 | 428,77 | 461,6 | 501,6 | 555,0 | 642,1

Manbaw: xucobxou myaniug oap acocu maviymomu yaoganu 2.6.3 60 ycynu peepeccus [104].
«bapou €pranu mapamerpxou a Ba b nap myoawnau (2.6.4) 60 ycynu HyKTaxou
MHTHUXOOIIY/1a, YU TaBpe KU Jap 00JI0 Kailg HaMyJeM, KOOpAMHATAX0W Ay HYKTau Jap

notuno (Moxu ¢eBpasi) Ba oxupu (MOXHM aBryCT) - 4YaaBaiu 2.6.2. oBapjaimryjaa
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(267;231,662) Ba (608; 642,11)-po rupudta meryzopem»[104]. Cucteman Mmyoaunaxou
3epUHPO XOCHJI MEHAMOCM:

{267a+b=231,662,
608a+b=642,11.

Cuctemapo 00 ycylu Ty30pUII Xajld HaMmyja, MapameTpXou a Ba b-po me&beM:
a~=1,2037, b=-89,7396.
Hap acocu napameTpxou €PTiryia Myoauian 3€pUHPO XOCHUIT HAMY/IEM:
y=1,2037x-89,7396.
Bapou tacBupu rpadukuu MH MyoAMJIaM XaTTH POCcT 0a cudaTu x KUMMaTXOU

NEeHryi nryja MHTUX00 MerapaaHu:

/00

rU[‘I - V
(] Q/v_/
500 o o ~
400 )‘r/
.4
300 ¢ o
- @ Mazmpsomon nemr myza

Koop/THRaTax0H My OTHIEH ParpaccHy

100

200 300 400 500 500 600 700

Pacmu 2.6.2. - MyKkoncan MabJIyMOTXOH OMOPil Ba MabJIYMOTX0H Nemryumynaa 6o ucrudoaa a3
yeyau I'ymo6es 6apou cotu 1984 (xucob sa xoprapou myannug oap acocu maviymomu yaosaau 2.6.4.)

bapou canyumm caxexuu mMoenu uctudoparapauaa asz popmynaum HaBOaTt
uctudoga MEHAMOEM:
n 5.)2
i=1(yi = 1)

R?=1-— —,
?:1(yi_y)2

KM JIap UH 90 J,-KUMaTXOM Mewryumyaa 60 uctupoaa a3 Myoauian perpeccus
y=1,2037x-89,739 , y -kumaTn MHEHAU MaABIYMOTXOH OMOPH, ),/ (yi—j/l.)z -XaTOruu

) o _
MOJIEN, Y7ty (V,-))” -TaFupEOUH yMyMUH MabIIyMOTXO, V;-MabIIyMOTXOH OMOPH.
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Huc6aru R YyHUH IIapTXO MaBYy]l acT:
e Arap R’=1 6oway, OH roX HATHYaH MOJIEN 02 HATHYAXOH BOKEHl SKXel MeGOIIaH;
e Arap R’<0,5 Gomax, OH TOX HATHYaH MOJE] 0a HATHYAXOU BOKEHl MyBO(DHUKAT
HAMEHaMOSH/T;
e Arap R2>O,5 Oomaza, OH TOX HaTHYaW MoJea Oa HaTUYaXOWM BOKEH HAa3IUK
MeOOIIaH/I.
Kumarxon xucoOiaBangapo MO Jap 4ajBalyd HaBOAThA XaMyosl HaMyJa Maiiio

MCHaAMOCM:

Yaasaaum 2.6.5. - Yaasanu 0axoAMXUU HA3IUKUU HATUYaW XOCUIIIIYa

7 7 o) 05
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 YL (v9,)°=28012,22513 YL 007 =276629

Maunbaw: xucobxou myaninug

XaMHH TaBp

R’=1 28012,22513 =1-0,101263=0,8987
276629 It

A3 uH 4o Mebaposn, Ku R*=0,8987 acr. U1 MmabHOH OHPO JO0paJa, KU MablIyMOTXOHU
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Tapuku ycynu ['ymOen nemryi kapaairyga 6a MabiyMOTXou oMopuu coiu 1984 naznuk
MeOOoIIaHI.

AKHYH WH JOWpau MYIIOXUJAXOpO BacebTap MEHAMOEM, SbHE MEHTyHHAMOUPO
6apou 10 cosn aHyoM MeAMXEM Ba HaTUYaxou O0a JacToMaaapo MyKouca MeHaMoeM. A3
yagBad 2.6.6 numa MemaBaa, Ku caTxy Oananarapuau o0 a3z coiau 1970 to comu 1989
6a 7,23 metp Oapobap act. Mabnymorxou omopuu coixou 1970-1980 -po 6a unoOat
rupudTa 60 uctudona a3z ycynu ['ymOen catxu o6u napé€po nemryin Hamyaa Ha3AuKUu

HaTU4yapo 00 MabIyMOTXOU OMOPH MyKorca MeHamoeM (Hur. 06a yaasanu 2.6.6):
Yapsaam 2.6.6 - Yansanu MabaymoTxou omopuu conxou 1970-1989 Ba Mabinymorxou

nemryumyaau coaxou 1980-1989

Masbnymorxou
Catxu 6ananarapuHu 00 MasbaymoTxou HEITyHUIIy1a a3 COJU

Con (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

MyBoduku nemryi catxu 6anaauu 06 6a 7,29 metp mepacan (Hur.6a yajaBanu
2.6.6). lap no€H TacBUpH TpadUKUM HATUYaW XOCUJIKapJalryaapo mMeopeMm (HUr. 6a

pacmu 2.6.3)
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MyKoucam mab/lyMmOTXO0U OMOPUM CaTX U
6anaHarapmHm 0bu gapéun Many-m gexav XmupmaHyo
60 mabaymoTxom newrymwyaa 6apoum conxom 1980-

1989

onn
ouv

200 o O
,< r-—_—c':-_——"_ 4

600 — e O

cnn C-—-‘c—_‘c

JUU

A0

S0V

200
SUV

Ve s
LUV

1f\r\
uu

1

2 3 4 5 6 7 ol g 10
pe= IVI3B/1YMOTXOM OMOPH 536 | 554 600 601 608 616 628 633 671 | 723
! \
55,0

3 2

=== MabaymoTxon newrymwyna 5344 5

Pacmu 2.6.3. - Mykoucau catxu MakcumMaaum oou napéu Ilany nap acocu MabJaIyMoTX0H
omopit Ba Takcumotu I'ymben ( xucob 6a xoprapou myaniug oap acocu yaosaau 2.6.6.)

A3 Taypubaxou ry3apoHUally/ia Myaisid raiit, Ku ycyiu ['ym0en Hatugau Xxyopo
Menuxaj Ba Oapou MyalsH HaMyJaHU caTXM MakcuMainuu oOu aapé€ uctudona Oypaa
MellaBa.

Kangamu HaB6aTii MO MexoxeM MabliyMoTXou 20-cosian caTxu 6anaHauu o0po, Ku
nap yanasanu 2.6.1 oBapaa mrygaanj, uctudoaa HaMmyaa, cCaTXu MaKCUMaJIUKM 00po Gapou
COJIXOM I'YHOT'YH NEIITyH MEHaAMOEM:

Yaasaau 2.6.7 - Hatuvau nemryunryaau catxu o6 6apon conxou 2026-2050
Con 2026 2027 2029 |2034 |2040 |2050

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

Manbaw: neweyii 6a xucooxou myannugh 60 ucmugooa az ycyau I ymben

A3 Tauypubaxou ryzapoHujanryaa MabiyM ramr, ku ycynu ['ymben 6apou napéu
[Tany HaT4an xy0 Menuxaj, aMMo KaidJl HamyJlaH 0a MaBpuJ acT, ku gapéu [lany max3
a3 xucobu oOmaBuu O6apd Ba nupsaxxou [lomup tamkun épraact. A3 uH py 0apou Mo
3apyp acT, ycyJau Ma3Kyppo 0a MapouTH Maxauii MyTOOMK HamoeM. [lapamerpxou
XapopaTtd MUEHaU XaBO, MACOXaTH MUPAX, MUKJIOPU OO a3 MUPSAXXO YUPHUIIYyIapo Oa
nHOOaT rupeM, OuHOOapuH ycynu moaudukarcus kappamyaan [ymbOenpo  auaa

MebapoeM, KM OH a3 KHCMXOH 3€pUH HOOpaT MeOoIa;
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1. Kucmu oMopii - 1ap uH KucMmar a3 Gpopmyan 3epuH uctudoga Oypaa MemaBa:
Qp = le+5q'K )

KM Jap UH 40

- le—KI/IMaTI/I MHEHAN MAaKCUMYMH 00U MUPAXXO;
— V6 _ _r .
-K, = - (y + In ( In (1 100))) - ko3(ppurcuentu I'ymoenn;
1 — 2 o
-Sq = |7 Z%1(Qi — Qgi)” - macmepensin qapaénxo;

- KUMaTH le 00 Ha3apAOILITH MABIIYMOTXOU OMOPH YYHUH MyalsiH Kap/a MellaBa/;

N
égl = Z(ksn ’ an,i + kgl ’ Fgl,i) ' Teff,i ’
i=1

KM Jap uH 40 F, -Macoxartu O0apd map MHUHTaKau i-yM, Fy ;-Macoxatu mUpsxxo Jap
MUHTAKau I-yM, kg,-k0d3pucuHeTn o0masun 6aphpu MUHTAKAH i-yM, ky-KOd(PucHeHTH
OOIIaBUM MUPSX MUHTAKAU i-yM, T s ;-XapopaTh MUEHAH XaBO MUHTAKAH i-yM.
2. ba uno0ar rupudTaHu CeNXou Kyxi
ba raiip a3 oOmaBuu 6apd Ba mupsaxxo 003 CeTXOU KyXue XacTaH 1, KH OHX0PpO 005
0a Hazap rupudt. bo un makcan popmynan HaBOATUPO MEOPEM:
Qr = Qp K, + QprJ

K1 gap uH 40 K, - ko Pucuentn wioBarii 6apou cCemxou Kyxi, Qpr - yapaéHu obu

CEIXOU KyXH.

WH ycynu ma3kyp oOu 4OpUIIyIau CEIXou Kyxi, 00u 6aphxo Ba MUPSXXOPO Aap
ajoxujari MaBpuIu 6appacii Kapop Meanxajl Ba aap ymym 00 ycynu kinaccukuu ['ymoen
SAKYOSI MEHAMOSI]I.

bo HazappomTy 4yHMH OapMETpPXO YCTYBOPHH CaJIXOHM COXTalrygapo Oapou
COJIXOM TYJIOHH Kadojar nogaH MyMKHH acT. AMMO 0osii Kaili Hamyn, Ku Oapou
rupudTaHl HaTUYaXOu aMUK MO 0a MabJIyMOTXOM OMOPHHU BOKEbil HUE3 gopem. [lap
OsIHJIA J1ap Ha3ap acT YCyJId Ma3Kyppo MaBpHUIU OMY3HII Kapop aoja 6a yaMbOoBapi Ba
MYIIOXHJIa HAMYyJaHU UH MapaMeTpXxo MallFy’ maseMm. AndarTa, ku aap ycynau ['ymben

Jap MUHTAKaxou MyILIOXHIaHAMO UH TapaMeTpXxo ajuiakai 6a Hazap rupudTa mygaaHs.
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3epo ap MaBpUAM CaHYUIIU caTXW 00 anakail oou Oapd, MUPAXXO0 YOpH MIyAa SKYOS
Iy 1aani.

Jlap ymyM rydTad MyMKHH acT, K4 ycyau ['ym0Oen gqap coxau ruipoaorusi TaTOMKU
3epUH J0pai:

e [lemryin Hamynanu 06Xe3uxo - 60 TaXJIMIIU MAbIYMOTXOU OMOPH, SXTUMOIHUSATH
00xe3uu KaJIOHPO Aap OsH/Aa MyallsiH kKapJaH MyMKUH acT. Macainan, o6xe3un 100-coina
MabHOM OHPO J0PaJl, KU SXTUMOJUATH Pyl 10oaHu OH Aap sk con 1% acr;

e XwucoOu Oananauu caaj - Oamanauu caay 0051 TaBpe MHTUX00 Kapja mmaBaji, K
00Xe3UX0U 3XTUMOJI OHPO yOyp Kapaa HaTaBoHaH. Ycynu ['ymMOen MMKOH Menuxas,
KM Oalanuu 3ypypi 00 3XTUMOJUATH MyailsiH XUco0 Kapja maBaj;

e baxoauxuu xaBdu 00xe3ii - 0apou MUHTAKAX0H aXOJWHHUIINH Ba HHPPACOXTOP
xaB(hxo MyalsiH Kapjia MEIIaBaHI,

e Jlonxakaimuu myJixo - XaHrOMH TapXpe3uu Myiaxo 00s KyBBau THAPABANKA Ba
Oananauu o0 Oa Ha3ap rupudTa MmaBaji;

e Kopxou coxuiiMycTaxKaMKyHil - IEMITUPUU [TyCTAIlIaBUU COXUIXO;

e baxonuxuu OopuioTd 3KcTpemanit - 60 uctudona a3 takcumoru ['ymbern,
OOpHUIIIOTH AN Ba TAhCUPU OHXO 0a 00Xe3M TaxJIvI Kapaa MellaBa;

e MyalissHKyHUH UKTHAOPU 00 Jap o0mapToBx0 - Oapon 00aHOOPXO Ba Caiaxo
3apyp acT, KU UKTUJ0pH 00MapToBX0 0a XaJ i MaKCUMaJIMU SXTUMOJIA 4aBOOTY OoIia.

['ypran MmymkuH act, ku ycyiau ['ym6en ske a3 acoCUTapuH BOCUTaXOU OMOpPH Aap
TUAPOJIOTHS MeOoIIal, K 0apou Nemryun X0Aucaxou HOJIUP Ba TAPXPE3UU UHIIIOOTXOU

TUAPOTEXHUKA UCTU(OIa METIaBa.

XyJsocau 000U 1yrom
bobu nmyromMm pucoimam AWCCEPTATCHOHA  (aporUpH  TaXKUKH  YCYJIXOH
MaTEeMaTUKUHU TEIMTyHHAMOW, XycycaH ycynu ['ymOen Ba perpeccuss Oapou MyaisH
HaAMyJaHU XOJIATXOW IKCTPEMaINH 00, MUCIM CaTXyu MakcuManuu obu mapéu [lang
(mexan Xupmanyo) 600 caxexuu 0anaH]i Ba ICOOTXOM MAaTEMAaTHUKUU aCOCHOK KapjaIry/ia

Ba xucoOxou omopit Mmedommaz. Jlap un 6006 6Gapou MyKouca Ba 0axOAUXHHU Ha3AUKUU
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HaTUYaxo a3 KoppenusTcus uctudoaa kKapja myaa, Ha3AUKUH MabIyMOTXOU OMOpPH Ba
MabJIyMOTXOU MENITyUKapauyaa nap makiy rpaduki NemHuxo1 rapauaaact.

Hap acocu MabiiymMoTxou omopuu coiu 1983 Ba memryuxou comu 1984 6o
uctudonan ycynu ['ymOen, MyalissH rapauja, Kd HH ycya Oapou ap3éOuu carxu
OananATapuHU 00U 1apE€X0 HATHUYaU XeJie Ha3uK 0a BOKEUSIT MeInXal. XUc0o0X0 HUIIOH
JOIaH, KU caTxy OanmaHaTrapuHu obu conu 1984 (MabiymMoTxou BoKei) 6a 6,08 metp
O0apobap Oyna, nemryuu ycyiau ['ymGen onpo 6,42 meTp MyailH HamyJaacT. Ap3UIlU
xo>dpucuentu nerepmuHarcus R?=0,8987 nmanenm oH acT, ku MyBOoQHMKATH OaiiHU
MabJIyMOTXOU OMOpH Ba memryi xene Oananj meOomraa. Mnoa Oap WH, TaxJIMIH
naxcosian conxou 1980-1990 numon noxn, ku ycynu ['ymGen metaBoHas 00 3bTUMOJ
caTXM MakcUMalIuu o0po To 6a 7,29 MeTp mewmryi KyHal, Kd UH a3 MabJIyMOTH BOKEN
0,06 metp ¢apkusTt nopaa. Jap HaTuyau ry3apOHHUIaHH CAHYMIIXO Ba MYBO(DHUKATUU
ycynu ['ymOGen Mo map acocu OapHomaum coxtamryna Oapou napéu Ilany (nmexaum
XupMmaH4d0) caTxu OamanarapuHu o0po 0apou conxou 2026, 2027, 2029, 2034, 2040 Ba
2050 nemryi HaMyJieM, Ku caTxu O6ananarapunu 06 To conu 2050 6a 8,56 meTp mepacan

Jlap uH 000, UHYYHUH 3apypaTu MyTOOUKCO3UH YCYJI 0a IIapOUTH MaXaJlJIi TabKUJ]
mynaact, 3epo gapéu [lany acocan a3 xucobu oOmaBuu 6apd Ba nupsxxou Buiostu
Myxtopu Kyxucronn bagaxmon Ttamakkyn me€dan. A3 WH JHMX03, [MapaMeTpXou
UJIOBAri, MUCIU XapopaTH XaBO, MacOXaTU MUPSIXX0, CypbaTH 00XO0U YOopHUrapauia as

MUPSAXXO Ba CEIXOU KyXid 0a Hazap rupudTa MeniaBaH/.
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BOBHU 3. TAXUSIU MYYTAMAU BAPHOMAXOU KOMITIOTEPH
OUJIU IELITY HAMYJAHU CATXU BAJTAHJIWUU OB BA
XYJAKOPCO3UU MACPA®U MACOJIEXU COXTMOHHU BOGACTA A3
YCYJIU COXUWIMYCTAXKAMKYHH
3.1. Taxusiu my4yramau 0apHOMAaxo OU/IM MEMT'YUHAMOM Ba Xuco0u macpadu
MacoJiexXu COXTMOHIA

Pyuinu 6ocypbhatu wiMy Te€XHHUKA Ba KaOyiau OapHOMaBy CTPaTErUsXOU I'YHOTYHU
JaBNIaTii OUJIM KOMIIOTEPKYHOHUHU CapOCapUu KOpXOHaxo, uctudomgadapuu TEXHUKABY
TEXHOJIOTUSXOU TYHOTYHU HUTTHIIOOTHIO UPTHOOTH, TAbCUCU XYKyMaTH SJIEKTPOHH Ba
TaxysBy POXAHJO3UM CAAX0 HHU30MXOM HUTTUIOOTHH XYJKOPU TYHOTYHH MUJUTUU
KOpKapiu UTTHJIOOT Jap COXaXOu MyXTaiudu KUIIBap XyJ T'yBOXH XaMKaJlaMH 3aMOH
Oynanu ToyukuctoHu azu3z mebomaa. OMo/ia HaMylaHH 0apHOMAaxou KOMITIOTEpH Aap
CaMTH NEIryd HaMyJaHM CaTXd MakKCUMaJIud 00 Ba XHMCOOM Macpadu Macoyiexu
COXTMOHI HM3 0a MaBpu MeOOIIa.

Jap un 600 gap Oopau COXTOp, HMKOHOT Ba TaTOUKW My4YTamaud OapHOMau Jap
JOUpau JUCCEPTATCUsI OMoIarapaua cyxaH MepaBaj. bapHoMaun coxraiyjja UMKOHUSATH
MELITyi HAaMyIaHU caTXH SKCTpeMainu o0 Ba Macpadu OHpO JOIITA, Jap aCOCU HaTUYau
nemrynuKapaanyaa Macpapu Macojaexyu COXTMOHI Ba ap3uIIU JIOUXaBUU cajj BoOacTa
a3 yCyJIM COXUJIMYCTaXKaMKyHI MemHuxoa merapaan. Hatuyaxou un 006 nap xopxou
3epuH [1-M, 2-M, 8-M, 10-M] Ba [11-M] oBapaa mrynaaH.

Bapnomau coxrairyjaa a3 1y KUcM H00AT acr:

1. Ilemryi Hamy1aHu caTxu 00;

2. XucoOu Macpadu Maconexu COXHIMYCTaXKaMKYHI.

bapnoman coxramyna nap myxutu Visual Studio myxutu Windows Forms C#
COXTa IIyJaacT.

PaBzanam acocum OapHomMa a3 maHy  MeEHIO HOOpaT acT: MEHIOU acoci,
MabIyMOTXOU HaB, Macpadu oOu napé€, nuHamuikau OanaHIuu OOU JapEX0 Ba MEUITyid
HaMyJlaHu caTxu Oananauu oou napé€. lap paBzanau acocit Oomaja, (papMoHXOU acoci

OUJIM YCYJIXOU COXUIMYCTaXKaMKyHi oBapja Iryaaact (Hur. 6a pacmu 3.1.1):
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Aacran 6apHomaxo Bapou newryi catxy Makcumanum obu Aapé Ba XMCOBM MACONEXM COXUAMYCTaXKaMKyHA n‘v

: Acocit  Mawnymotxom Hae  Macpadm obn gapéxe  [duHamunkan Gananaun obun gapéxo MewrynHamyaann catxm Banangun obn gapé

-

IV.Xap4yHOMAH JIOHXAaBHH cajyy |s
(mamda)

VI.XapgyHOMaH JOHXaBHH
TAXIIHHTOX (OTCTOHHHK)

PYHOMAH JOHXABHH
KyOypu poxry3ap (Tpyda

v Fhds

=

Pacmu 3.1.1. -PaB3anau acocun 6apHoma (6aprHomau KomMniomepuu maxusHamyoau
myanaug [11-M])
Kucmu sikymu OapHOMa, KM MELITyd HaMyJaHU caTXM 00 meOolaj Jap acocH
dbopmynnaxou 600u 2 Ba CAaHYMIIIXOHU T'y3apOHUAAIIY/Ial aCOCHOK COXTa IryaaacT. biok-

CXeMau KNCMHU AKyMU 6apH0Ma YYHUH acCT:

YaMBOBAapHH MabIyMOTXO JOHP 0a MyIIOXHIAXOH CATXH
MaKCHMATHH 00H Aapé X1,X3, ..., X, 0apon n -cox
'l

X HCODKYHHH ITapaMeTpXoH OMOPHH X, S.
¥
XHCOOKYHHH NapaMeTpXoH i, .
v

TTemryunamMony carxy MakCHMaTHH obH gapé dapou T-com.Xucodu

er o]
¥
/ Yomu Hatuga Qr /

Pacmu 3.1.2. - Biiok-cxeMan aJIrOPUTMU NMELITYHN CATXH IKCTPeMaaun oou napé 6o

uctudoaa a3 moaeau 'yméesn nap acocn Mymoxuaaxom caTxu MaKCUMAJIHN COJIOHAU 00M Tapén

IMany nap 1ua00Hroxu Aexau XupMaH4o (Kopkapou myaniug)
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Jlap uH KucMmaTu O0apHOMa METAaBOHEM CaTXu o0u napé€po Oapou BaKTU MyailsiH
nemryin Hamyn. Macanas, 1ap acocu MabIyMOTXoW oMopuu napéw llany memryuxon
3epUHPO AHYOM MEJIUXEM:

- JJap acoCH MabJIyMOTXO0U omopuu yaasanu 2.6.1 a3 comm 1970 To comm 1990
uctudona HamyAa, caTxu Makcumaiuu oOpo Oapou conu 2026 Gapou napéu Ilany

Nemryin MmenaMmoeM (Hur. 6a pacmu 3.1.3):

95! Mewryun macpadu 06y gapé aap acocy Takucwmotu Nymben - (m] X
T (con)= 36 Kumatu MéHa 6 18905 p= 590,385 p= 49411 f(x)= 0,57
mm catxv 0bu napé 6apom 36 conu oAHaa 819,706 5979 205
Macpachm Makcumanum o6 :
Carxn c Mewryii ci XMOOGKYH" TO3aKyHM
Conxo MaKcumar i 6o cm
o6 2014 790 ['pachiki MyKOKC3BHUM KMMBTXOW OMOPI B3 KUMATXOM Newrynkapaawyaan [ymen
» 1970 536
1971 624 s 7 1000+ — Mywoxuaaxo
- 2016 7% 3 Newrywm (FymGen)
-
19L2 545 2017 799
1973 708 2018 201 800
74
19 804 2019 804
7 7
1975 s 2020 806 -
1976 526 g 8004
2021 809 et
77 o
19 80 2022 811 é
-
19La 5% 2023 813 3 400+
1979 531 204 a15
1980 &0 2025 817 2004
1981 616 2026 319
1982 628
N
1002 cT
0

Pacmu 3.1.3. - Hatuyau nemryuu catxu oou gapé 6apou coau 2026 (ramuyau xucob 60
ucmughooa az bapromau maxusnamyoau myaiiug [11-M])

MyBoduku TakcumoTu I'ym6en carxu Mmakcumanuu aapéu [lany nap conu 2026 6a 8,19
MeTp Ba Macpadu MakcuManuu o6 6a 5979,205 m>/c mepaca.
- Oapou 4 conu osHaa, Macanad To con 2030 MO MeX0XeM caTXd MaKCHUMaJuu

0o0po Oapou napéu I[lany nemryit HamoeM (Hur. 6a pacmu 3.1.4):

v

| 85 Mewryun macpadm 0bu aapé aap acocu TakucmoTu Mymben = o X
T (con)= 40 KumaTtu MuéHa 6,18905 p= 590,385 B= 49 411 f(x)= 0,57
um catxm obu napé 6apom 40 conu osHAa 827,218 6179 723
! Macpacm makcumanum o6 :
e : euric [ XuooGryw | Tosaxyua
Conxo maKcumar onxe 60 cm
06 2018 801 [paukm MyKOMCIBMN KMMETXOM OMOPV B3 KMMaTXOM newryukapaawynav Mymben
2019 804 1000 —— Mywoxuaaxo
1971 624 2020 206 == NMewrywm (Tym6en) |

1972 645

I 2021 809

1973 708 0 pon 2004
74
13 604 2023 813
- 5
1575 764 2024 815
1976 526 600
2025 817

3
1977 650 g
d — 2026 819 3
i 15’_3 635 2027 821 8 400
1979 531 2028 2
1980 601 029 s o
1981 816 2030 827
1982 628

.
1009 71

—_— 0 A S
Pacmu 3.1.4. - Hatuyau nemryuu catxu oou gapé a3 coau 1990 ro 2040 (namuyau xuco6 60
ucmughooa az bapromau maxusnamyoau myaiiug [11-M])
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Carxu makcumanuu napéu Ilany nmac a3 4 con (2026-2030) to 6a 8,27 meTp Ba
caTxy MakcuMaiuu Macpadu o6 6oman 6a 6179, 723 m>/c Mepaca.

Kucmu nyromun GapHoma uH XucoOu Macpadu MacoyieXd COXHIMYCTaXKaMKyH#
HOM jopaa. [lap uH KucMat Jap acocu HaTUYau MEemTryuKapaanryaa Ba MHTUXO0H sSKe a3
YCYJIXOM MYCTaxXKaMKyHHUH Ca1 Macpadu Macosiexyu MyCTaXKaMKyHUHU CaJlJ] Ba ap3HINN
YMYMHUH Xapo4yoTH OH XHcO0 Kapja memasaa. MH kucmatu OapHOMa Jap acocu OJOK-

CXEMau 3€pHUH COXTa NIyaaacT:

Y

Jlonamypaxo /
QA i,C /
Y A Y A
Qe,s 0 ( 0833 q
. o™ o3 Bé-.!xT =— H - i Vu.|=_ H «CxH
T, ~0943x < (10004 1) 72 q B, - IK":J H., w s
A A A
> V¢~ B_\': q. !I,Iw.e.; Viaz, Hpa e
UHTHXO

Pacmu 3.1.5. -Baok-cxeman xucoou macpadgu Macosiexu COXWIMYCTAXKAMKYH#l (kopkapou
myaniug dap acocu gpopmynaxou xucoou euopasnuxii [4-M])

brnok-cxemaun nap pacmu 3.1.5 mnemHuxona rapauaa nap acocu  (GopMynaxoud acocuu
XUCOOXOH THAPABIMKAN MauYpou Aap€xo, k1 Aap yanasanu 3.1.1. opapaa mymaang [4-M],
TIeITHUXO/T Tap I/,

Yaasaanu 3.1.1. - Dopmynaxou XucoOu THIPABIUKI

HoMmryu HUIIOHAMXaH1aX0u Maqpo dopmynaxou Xucod

0,10
CypbaTu MaypOTAIKUIKYHAH A, M/COH. V, = 0,817 X

oz % (1000 x )%307
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HUnoman yaasaam 3.1.1.

0,5
[Taxnoruu ycryBopu Maypou gapé (I'octyHnckoro), M B, = A x Q-o_z
l ’
Q
1= B

Tawscupu 06 map 1M /m

0,833
(4
.. .. H MHE. V_
banananu Muénau yapaéau 06, M ®

Cypwatu Mmakcumanuu 00, M/COH.

YyKypuu I1ycTaniaBui SXTUMOJIHA, M Hy, = C X Hyye

Maunbaw: hopmynaxou xucobu az manoavu [1-M]
Kaitng namynan 6oMaBpua acT, KU allTOPUTMH HaBU XUCOOKYHUM Macpadu Macomex,

O0apou KOpXOW COXWIMyCTaxkaMKyH# uctudona memanala. ba cudaru mucon, mapéu
[Tany, Kuszuincyu noxusiu Bocebu Bunnosatu XatinoH rupudra mrygaact. To nenrHuxoau
WH JacTau HaBU OapHOMAaxo acocaH a3 KaJkyjsaTtop uctudona meHamyaana. UH ryna
xucookyHit a3 10 To 15 py3 BakTpo Merupudt. ba Bocutan 6apHomaun myanud Oomam,
WH aman gap myanatu 5-10 qakuka uapou xyapo Me€oan. bosin kaig HaMy 1, Kd UH TyHA
OapHOMaxou HaB Oapou MELTyit HaMmyaaHu Macpad 0apou JIOUXaKalloH Ba MyXaHIHCOH
oucép 3apyp mebomman. bapaoman Ma3kyp annakait 1ap 1y KOpxoHa MaBpuau uctudoia
Kapop J0Ja NIyJaacT: K€ KOPXOHAaW BOXMAM JAaBiaTUU MHCTUTYTH IouXakamiuu
“ToyukrunmpoBoaxo3” (3amMmuman 1) Ba gurape 3axupaxod 0OM MHUHTAKaW XaB3aBUU
napéu Ilany (3amuman 2).

Kucmatu nyromu OapHOMa XHMCOOW THUIIPABIMKA Ba MyalstH KapaaHnu Mmacpadu
MacoJIeXU COXUIMYCTaXKaMKyHUPO aHYOM MEANXaj] Ba OH a3 PyHKCUSIXOU 3€pUH nOOpat
acT:

» Cann (mam6a) -TaxTabeToH,
» Cann - cUMTYpCaHT;
» Kanai;
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Kybyp (Tpy6a);
XapyHOMau JJOUXABUH CAILT;
XapyHOMan JJOMXAaBUH KaHAaJ;

Xap4HOMau JIOMXABUU TAXIIUHTOX;

YV V V V V

XapyHoMau JTIOMXaBUU KyOypH poxrys3ap;
» Mopnenu uTTepaTCHOHHUHU IIyCTAIaABHH YXTUMOJIH.
TaptuOu uctudonadbapuu 6GapHOMa 1ap xamam KUCMaTX0 MOHaHJ Mebommaa. Xap
K KHCMaTU UH OapHOMapo ujia MebapoeM.
Kucmaru cann - taxtaberonpo auaa mebapoem. Jlap pacmu 3.1.6 paB3anHau uH
KHCMM OapHOMa remkai nrygaact. MiH kucmatu 6apHoma 0apon XHCOOW THIIpaBIUKMA
Ba Macpadu Macoiexu aap caan oyna (namba) nembunit mynaact. lap un ycyn caana 60

TaxTaOCTOH MYyCTaxKaM KapJa McuiaBai:

Xvcobu ruapasauku 8a macpacu Maconex Aap cana 6o ycyam Taxtaberor n
: [loxunkyHu1 napameTpxo NoxTnkyHum napaMeTpxo TloxunkyHu1 napameTpxo
! Capdu 061 napé (M.ky6/c) Q= 1000 Napoamicana(m)L= 1000 MaxHorum Tarv papTyk (M)a= 1
ecnnnape = 0.009 Huwe6un gpuwopaop m1= 1.5 Huwe6um papTyk m3= 1
MapameTpumaypo A= 11 Huwe6um xywkn m2= 20 Ko3dcpepMemeTHY WwycTawaBmmn SXTUMONA ¢= |
Bonoucana(m}= 6
Hatuya

Cypwatv 06v napé (Mfc) V1= 314

Harmya

MaxHorum ycTysopumn Maypo (M) By=
AL 14po () By= 89237 Macoxata Gyppumn Kyszatanran caax (M.xs ) S= 31,89

Tawcvpyn 06 aap 1M/m(MKy6/c) = 11206
BanaHaum 06 (M) H= 1,886 Xaumu ymymun xokmu6ba (v.x6) V= 31890,248

Cypwatn Makcumant (v/c) V2= 5942

Harmua
Uykypun mycramagan sxTamoi (m) H1= 2,886 Muxzopu nanTaxoH oxany deroni 2x1x0,2 m N= M
Kanganu xok (m.x6) V3= 15378,597 Capdn Getor (m.xy6) M= 2610,113
Tap Omm Tapacyn prmoproxm caxa (M) L1= 12 045

Capdu apmatypan Kyrpam d=6mm (tor) M1= 4741
Xoku nymorngamyaa (M.k6) O= 14087,98

= — 48,196
Xokmu66a a3 apryx (m.xy6) Ol= 1290617 Capdu apmatypan Kyrpam d=10nmm (Tor) M2
>

Tuaxok 6apon caga (m.xy6) 02, 10%= 3189.025 Capdu cavu kytpam d=1,2nm (xr) M3= 83,049

Bop xapaan Ba KamOHRKAARH YoK Hapon caax (M.ky0) 27410606  Capdm apmatypan kyrpam d=14wn (tog) d= 7,771813944

Pacmu 3.1.6. - PaB3ana 6apou xuco0u rupaB/IHMKil Ba MyalisiH KaplaHu Macpagu MacoJiex
(6aprnomau xomnromepuu maxusnamyoau myaiiug [11-M])

WNurepdeiicu GapHoma Oucép coma medoman. MH kucmatu OGapHOMa (yHKCUSXOU
3epUHPO HYPO MEHAMOSII:
a. Macpadu o6u gap€ Ba CypbaTh OHPO MyaiisiH Meco3a;

b. Hume6i Ba maxHouu napé€po myaiisiH Meco3a;
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[TapameTpu maupo Ba OanaHauu 00pO MyasiH MECO3a/I;

& ©°

Macoxatu OyppuIly KyHIaJaHTHH CAIIPO MyalsiH MEHAMOSIT;
e. XayMu yMyMUHU XOKIINOApo XUCOO MEKYHA,
f. Yykypuu mrycramaBuu SXTUMOJIUPO XUCO0 MEKYHAT;
g. bop kapaaH Ba KaloHUAaHU XOKPO Oapou caja XucoO MEKyHa/l.
NuuynuH uH O6axim 6apHOMa mapaMeTpxou 0€TOH Ba apMaTypapo MyalsiH MEHaMosi, a3
qymiia
a. MuKIopu mInTaxou 0XaHy OCTOHIA;
b. Capdu 6eToH;
c. Capdu apmatypau KyTpam d=6mMMm-po (TOH) XHMCOO MEKyHAa;
d. Capdu apmatypau kyTpaim d=10MM-po (TOH) XMCOO MEKYHA/T;
e. Capdu apmatypau Kytpam d=14mMm-po (TOH) XUCOO MEKYyHa;
f. Capdu cumu kytpain d=1,2 mm-po (Kr) Xucod MeKyHa.
Kucmaru caan - cumtypcanrpo nuna mebapoem. Jlap pacmu 3.1.7 paB3aHau UH KUCMU
OapHoma mnemikam Iryjgaact. UH kucmatu OGapHoma Oapou XHMCOOW THAPABIMKHA Ba
Macpadu maconexu aap caan oyna (mamba) memoOuHi myaaact. Jap uH ycyn caan 60

CUMTYPCAHI' MyCTaxKaM Kapaa MelIaBal :

a5 Xucobu rUAPaBAMUKM Ba Macpady Maconex Aap caaa 60 ycynn cumtypcaHr = [m] X
DoxunkyHim napameTpxo LoxTskyHv1 napaMeTpxo LoxunkyHum napameTpxo
Capepy 061 napé (M.kye/c) Q= 1000 Napoamicann (ML= 1000 MaxHorum Tarm dpapTyk (M) a=
Huwe6un napé |= 0009 Huwe6um puwopaop mi= 15 Huweun (paptyk m3= 1
MapameTpnmaypo A= 11 HaweGum xywkn m2= 5 g KoagppreneTHM wycTawasmm axTumoni c= 1

Bononcapa(M= 6
Hatuya

Cypbati 061 napé (m/c) V1=
= Hatuya
e e e Gl — MacoxaTtv 6yppuium KyHaanaHrim cana (M.ks ) S=
Tabeupy 06 aap 1M/m (MKy6/c) g= |
BanaHaum 06 (1) H= XayMu yMyMum xokwne6a (M.k6) V=

Cypwatun makcumanii (m/c) V2=

Hatuya

Hykypum wycTawasim xTimon? (M) Hi= Mukaopu cumMTypeaHri aHnozaaw 2x1x0.5 M N=

KaHnaHm xok (M.k6) V3=
S— Capdpm cumm Ky Tpaw 4MM (ToH) M=
Napo3un Huwe6un Tapadu puwopHOKK cana (M) L1=
XoKu nywoHnaawyna (M.k6) 0= Capaput cummau kyTpauw 3 mm (Tok) M1=

Xokun66a a3 dpapTyk (M.ky6) 01= Capdpm apmaTypan KyTpaw d=22mm (ToH) M2 aHkep=

T'unxok 6apow cann (M.ky6) 02, 10%=
Capdu 6eToHm TamFaaw B15 (M.ky6) M3= S—

[=]

Bop kapaaH Ba KaloHWAaHW XOK 6apou caan (M.ky6) 03=

Capdu apmaTypan kyTpaw d=10 mm (kr) d=

Pacmu 3.1.7. — PaB3ana 6apoun xuco0u rupaB/MKil Ba MyalisiH KapiaHu Macpagu MacoJiex

(6aprnomau xomnromepuu maxuanamyoau myaiiug [11-M])
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Nurepdeiicu GapHoma Oucép onnin Ba ocoHdaxm mebomaa. M xucmatu OGapHOMa
(bYHKCUSXOU 3€pHHPO UYPO MEHAMOS;

a. Cypwatu o6u gapé€ (M/c);

b. [laxHouu yctyBOpUHM Maypo (M);

c. Tabcupu 06 map 1 m* (M.Kr/C);

d. bamanauu 06 (M);

e. CypbaTu Makcumalii (M/c);

f. Macoxaru OyppuIly KyHAadaHTUH caaja (M.KB);

g. XauM1 yMyMuu XoKiuoa (M.k0);

h. Uykypuu 1mrycTaHIIaBuM 3XTUMOIA (M);

1. Kanganii xox (M.k0);

J. Hapo3uu numeoun tapapu GuHUIOpHUU caad (M);

k. Hucdu nymramyga (m);

1. Xokmuba a3 papryk (M.k0);

m. ['unxok 6apou caaa (M.KO);

n. bop kapaanu Ba KaHOIIHWIaHU XOK Oapou cais (M.k0);

0. Muknopu cumtypcanri anposam 2x1x0,5 m;

p. Capdu cumuu KyTpami 4 MM (TOH);

g. Capdu cumuu KyTpai 3 MM (TOH);

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

s. Capdu 6eronu tamraain B15 (M.k0);

t. Capdu apmarypau Kytpai d=10 mm (kr);
KucmaTtn xapuyHomau JToMXaBuu KaHaipo auaa mebapoem. Mu kucmatu 6apHOMa OGapou
XUCOOM TuIpaBIvKi Ba Macpadu Macosiex gap KaHai NemoOuHn uryaaact (Hur. 6a pacMu

3.1.8):
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Form3 n

LoxunkyHUM napaMeTpxo Hamya
b-paxHorum Tarm kaHan (MeTp)- 1
W-macoxaTtm 6yppuwm Tapwyna (M2)- 2
M-HUWEe6UN KaHan- 1 —
P-nepumeTpu Tapwynawn kaHan (M)- 3.82842712474
h-6ananovm 06 (MeTp)- 1 1
R(0.5) paonycu ropaenuki (M)- 0.52240774992
N-KO3pPUTCUEHTUN HOXaMBOP- 0.017 -
R(1/y) paonycw ropaenukia (M)- 0.85016339677
i- = 0.001
RS ERET C-ko3acpputcmeHTn lWean- 69.1908515880
Napo3wuun kaHan L (meTp)- 100 V- cypbvaTtm 06 (M/c)- 1.58144277477
Ak MeTpn Mypa66at apmMaTtyp kr M- 0.6617 Q-capdu 06m kaHan (M3/c)- 3,16288554954
Ak meTpn Mypa66ab cuM Kr, N- 0.0089
Fadcpcum 6eToHmn TamFan B7.5 cmt- 7 Hatnya
Kannoanu xok A (M3)- 299
Fadcgpcum 6eToHn TamrFam B15 cm tl- 15

XaMBOp HaMynaHwW Tar Ba HUWwe6nxoun kaHan B (M2)- 52769552

BaiHn yokxoun waknaurapkyHaHoa, meTp |-
10

Capgpm 6eToHn Tamramn B7.5 (M3). d- 36.938686

Capdcun 6eToH aap Tarn kaHan B15 (m3). E1- 15
Capgun 6eTOH Aap HMWe6mnxom kaHan B15(mM3). E- 64154328
Capdcun apmaTtypa (TOH). g- 34917612

Capdpm cum (kr). G- 23482450

Capdun uy6 6apon HOKXOM waknTarmpamxaHaa (M/M)- 52769552

Pacvu 3.1.8. - XucoOu rugpaBiaukii Ba MyaiisiH KapaaHu Macpadu MacoJiex Jap KaHaj

(6aprnomau xomnromepuu maxuanamyoau myaiiug [11-M])

Jlap vH KECMaT YyHWUH HATUYaxo TUpu(Ta MEIaBaH/I;
a.MuKIopH KaHIaHU XOK XHCOO Kap/a MeIaBa;
b.XaMBOp HaMyAaHU Tar Ba HUIIEOUXOU KaHAI;
c.Capdu 6etonu tamrau B7,5 (M*) xucob kapaa MemiaBa;
d.Capdu 6eton nap taru kanan B15 (M*) xuco0 kapna MemiaBa;
e.Capdu 6eton nap numedxou kanan B15 (m?) xucob xapaa memana;
f. Capdu apmatypa (TOH.) XHcOO Kap/ia MelIaBa;
g.Capdu cum (kr.) XrcoO Kap/ia MeIlIaBa;
h.Capdu uy6 Gapoun 4okxou maKITUpUaanTyaa (M/mM) XucoO Kap/ia MemiaBas.
Pap3anan HaBOaTié Ooman 6apoum xXucoOM KOPXOM 3aMUHI Ba Bacll HaMyJaHU

KyOyp mnemOusit mygaact (Hur. 6a pacmu 3.1.9.):
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Form4 E

LloxunkyHuu napaMeTpxo

L - napo3umn Ky6ypm Bacnuyna (M)= 100

d-xy TP KyEypw (r1m1) = 400
m-HMWe6MX0M XxaHaaK 1
h-6ananomm xaHnak (M)= 1

z-6anaHamm NymoHMAaHM NUJIXOK a3 60510M Ky6yp (M)= 02

d12- yaHa MeTp YyaMb HaMoeM a3 Tapadu Ky6yp (M) = 04
Haruya
V-kaHaaHu XOKu xaHaak (M.Ky6) 180
S-xaMBOp HaMmynaHu Tarm xaHoak (M.ky6) 80
V1-xym 6apom Tarm Ky6yp t=10cm (M.Ky6) 9

V2-nywoHnaaHm XOKmM66am cudgpaTHOK a3 XOKM HapM (M.Ky6) 83 44

V3-nymoHunaaHu XoK (M.Ky6) 75

Pacmu 3.1.9. - PaB3anan Xuco0M KOPXOHM 3aMHHil Ba Bac/l HaMyaaHu KYOyp (6apromau

Komniomepuu maxusHamyoau myauinugh [11-M])

Kucmaru nurapu OapHoMa Oapou XHCOOM XapyHOMauW JIOMXaKallid Jap caij
nemouHi mygaact (Hur 6a pacmu 3.1.10). lap uH KMCMAT YyHHH HaTH4Yaxo rupudra
MeIIaBa;

a. Mabnaru ymymil (COMOHIT) XUCO0 Kap/Ja MelllaBas;

b. MycraxkamHaMmouu HuiieOun caan 6apou 100 meTp Xxuco0b kap/ia MemiaBas;

c. MycraxkamHaMouu HUleOMu OOKMMOHIAM CajlJl MyailsiH Kap/ia MelllaBa.
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| Forms n

ﬂoxw.nKwan napameTpxo

Apavwm nonMumn a= 0 Hatuya
7 % K=
ST 170922 Tapkn6u nonxam kopi % K1 0.98
- 2696.8073
ae oA (o) I 1000 Kopxou 3aMuHmnm cana M
Koadpcpntemert K2= 115 MycTaxkaMHaMonn Huwe6un cann 60 aapoamn 100M N= 4895,5131!
X1co6x0M naopakyHum o6 K3= 7— MycTaxkaMHaMonmn HUWeGun 60KMMoHAau caan g= 6294.2311¢
Xuco6xom newrynwasaHna Ké= 4
MaénaFu ymymii (coMoHi) h= 13886.5511
Kvemn runpoTtexHukin Ks= 399
YopabuHuxoun ManaHmio TexHnkin K6= 17
YopabuHuxou xucp3an Tabuat K7= n
TexHukam uctugpona 6apon K8= 3

TaWwKnam UMM MCTexconoT Ba naopakyHum mexmat K9= 0.1
Yansanu xayMm KOpXou COXTYMOHMK Bacnrapi K10= 1

Yansanm coxTyMOHpO a3 pyu novxa TapTué nonaH K11= 3
12

XapyHoma K12=
WnHocHoMam nowxapo TapTne noaaH K13= 0
Mewépun HazopaTn K14= 1

Pacmu 3.1.10. - Xucodu kopxou Jouxakaui 6apou caan (bapromau Komnomepuu maxusHamyoau
myanaug [11-M])
@yHkcusn aurapu OapHoMa OapoW XHCOOM XapyHOMau JOMXakKallid  jJap

TaxXIIMHTOX (OTCTOMHUK) MemOuHit mrygaact (Hur. 6a pacmu 3.1.11):

ol Form7 = [m] X

NoxunkyHun napamMeTpxo

Ap3uvwm novMun a= 1393
Apaunwm nonMum b= HaTtuya
KoacpputcmeHTtn K2= 1.09 Maénarun ymymia (comoHin) m= 4939,662
Capdpm 06 (M.ky6) K3= 5
Wymopaun TaxwmHrox K4= 2
KoagpputcmeHTn 3aMnHyyHEn K5= 13

Xu1co6xoM ruapasnmknm naopakyHum o6 Ké= 1.1

KUCMW rnapoTexHukn K7= 61.7
Kucmm anekTpukin K8= 9.0
Napeoza Ba MexaHU3Mxou 60p6apaopum oH K9= 1.0
TexHukan nctngponacbapm K10= 23
TaWwKnAm MAMUM UCTEXCONOT Ba MAopakyHnn MexHat K11=1.2
Yansanu xayMmn KOpXom coxTyMoHuio sacnrapm K12= 0.7
Yaneanu cOXTYMOHpPO a3 pyu novxa TapTue aoaaH K13= 8.1

XapyHoma K14= 144

Mewépu HazopaTn K15= 15

Pacvmu 3.1.11. - PaB3ana Gapou XucoOM Xap4HOMaM JIOUXAKAIIA Jap TaXIWUHIOX (OapHomau

Komniomepuu maxusHamyoau myauinugh [11-M])
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PaB3anau nHaBOarii OGapou XMcoOU XxapuHOMaM JIOUXaKallid Jap KyOypH poxrysap

nemouHn mryaaact (Hur. 6a pacmu 3.1.12):

Form8 ﬂ

NoxvnkyHWM NnapaMeTpxo

Ap3uwm gonMun a= 127917 aait
Ma6naFn yMmymia (COMOHA) m=
Apaunwm aovMun b= 25437
KoagpcputcnenTn K2= 1.13 18737.2419
Capdpum 06 (M.ky6) K3= 5

Ulymopawn Ky6ypw rysapuil a3 N0EHM MHWOOT K4= g5
KoadgpputcneHTn 3aMnHYyHEMn K5= 13
XVCcOo6X0M rMapaBnvMKUmn OopakyHumn o6 Ké= 11

KUCMW rMOpOTeXHNKA K7= 75.2

Kucmu anektpukin K8= 0

NapBo3a Ba MexaHM3Mxom 60p6apaopumn oH K9=
TexHukan nctugponactapm K10= 23
Tawknnm LNMMM MCTEXCONOT Ba aopakyHun mexHaT K11= g 2
Yansanu xayMmn KOpXxom coxTyMoHu eacnrapn K12= 7
Yansanu coxTyMOHpO a3 pyv nouxa Taptme aonaH K13= 54

XapyHoma K14= 137

Metépu HazopaTn K15= 14

Pacmu 3.1.12. - PaB3ana O6apou xuco0u XapuHOMAaH JIOMXAKAIIA Aap KyOypu poxry3ap
(6aprnomau xomnromepuu maxusnamyoau myaiiug [11-M])

Jap 6apHoMa GeBoCHTa IMKOHUSITH BOPUJT HAMYJAAHH MabJIyMOTXOH OMOPH MaBuy/ acT,

KM OH YyHHUH paB3aHapo AopocT (Hur. 6a pacmu 3.1.13):

gl [loxmnakyHUM MabayMoTXO — O >

DoxmkynkyHimm napé

Homu papé Cabr

JoxmnKyHnMn MabnymMoTXon aapé

MHmixobun napé I ~ ]

Macpadm 06w nape | |

Con I I

Pacmu 3.1.13. - PaB3ana 6apou A0Xuj HamyaaHu Macpadu o6 6a 1apéxo (baprHomau Komniomepuu
maxuauamyoau myaniug [11-M])
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Jlap uH paB3aHa MO MabJIyMOTXOHU 3apypupo JOXWUJ Hamyna, Tyrmaum “Caldr”’-po
Naxiil MEHAMOEM Ba MabJIyMOTXOH JIOXHJI HamyJ1a 0a MaHOau 101axo cadt memasaa. Jlap
HaTHYa MabJIYMOTXO Jap MaHOaW coxTau MO Xu(3 Kap/ia MemaBaj, Ki Jap OsSHAA MO a3
OH camapaHok uctudoaa menamoeM. Kaiim kapaH JT03UM acT, KU AUTap paB3aHaxoe, KU
MO Jap oH macpadu MakcuMmaauu oOpo uctudona MeHamMoeM, a3 MaHOau J0Jaxo
rupudTa MelaBaHI.

PaB3zanau gurap Oomaa nuHamukau macpadu obu gapéxou MaB4ynOyaapo Jap
coJIXOM Kaiiauryna 00 uctudojia a3 moUroxu 07axo HUIIOH MeAuxaa (HUr. 6a pacMu

3.1.14):

o5 [unamiukan Gananaun obu aapéxo
WHTuxo6

WUnTuxobu papé [Kogaprmxon| Tacsup HamyaaH Toaa kapaaH

40 ¢

3.8 \ /O\
3.6 ,‘
34 [\
3.2 \ / ‘\\

N U N

26 \ / \ /
2.4 \\ [ \\ r‘//"

/ \ |
\ |
2.2 \ / \\ /
\ / \ |

1969 1971 1973 1975 1977 1979 1981 1983 1985 1987
Pacmu 3.1.14. - PaB3ana 6apou HHBUKOCH TMHAMHKAN Macpadu oou napéxo (bapromau
Komniomepuu maxusHamyoau myauinug [11-M])

Hap xkucmu “UHTHX00”-M MH paB3aHa MO Jap€u JO3MMapO MHTHUXO00 MEHAMOEM Ba
OapHoma Oapou MO JuHaMuKan macpadu obu napé€po 00 coaxou MYBO(PHUK TacCBUP
MeHamosil. UyHoHe, ku MeOUHEM Jap paB3aHa O0a cudaTu TaCBUp HaMyJlaHU JTUHAMUKAU
Macpadu o06u n1apé€xo map coiaxou MaBuya0yna, yneMeHTu raiipuctanaaptun LiveChart
uctupona mygaact. LiveChart- WH KOMIOHEHTH FallpuUcCTaHIApTUU  3a00HU
O6apromaco3uu C# MeOomaj, ku 6apou JOXWUI HAaMyJaHU UH KOMIIOHEHT MO a3 MakeTH

System.Data.SQLite uctudoaa menamoem.
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3.2. Uctudoaan mauymyan 6apHoMaxou Kommnrepii gap gapéu [lany

Japéu Iany 3uéna a3z 921 km maposi Ba 113500 km? xaB3au 004aMEBKyHiA 10pa.
Sxyosamasuu napéxou Baxon Ba [lomup 6a xyn nomu Ilanypo merupan. Cadaru obu
napéu [lanupo cadatu ob6u moxoOxou kanoHtapunu poctu oH KodapHuxon, Baxony
Baxm, Moxmapa, Fyun, Ssrynomy Banu, bapranr, Xym000 Ba Kusuncy (tapadu
yanyowuam), Sxcy myaiissH mekyHana. llloxo6xou on BoOacra 6a mapoutu Tabuii Ba
MaBKE€b XYCYCHUATXOM XOCHU XyApO nAopanHA. Xas3axou napéxoum tynay bapranr
[IAPOUTXOU SIKXeJau Tabuuio Yyrpodii 1opaH/, a3 UH JUX03 UH AapE€X0 4il a3 pyu HU30MHU
XUAPOJOTHIO Uil a3 PyU HU30MH XUJIPOKUMUEBH O0a XxaM MoHaHAaH[. Hatuyau taxjimim
HUIIOHAUXaHAaX0 cudaTu XyOu yapa€Hu 00po HHBUKOC MEHAMOSIH]I.

Jlap Hatudan oMextanu napéu llaHy Ba moxo0Xodil MabiyM MellaBajl, KU OH
O0apou TapaKKUETH HA TAHXO UKTHUCOAUETH TOYUMKUCTOH, OalKu AUrap 4yMXypUXOH
Ocuéu MuéHna, a3 on yymisa 6apou coxtanu Hepyroxu Gapku oOii, 00€pUU CyHBil Ba
JUrap COXaxou XOYaruu XaJKk Ba xaM Oapou JaBiaTh Xamcosi A(QPFOHHCTOH aXxaMUSATH
KaJIOHU amani jgopan. M napé MmyBouku mapoutu Tabuin-ayrpodit, TIsITCHONIOTH a3
OallHu KaTOpKyxXxou OanaHj ry3amiTa, TopadT cepoOy Te300 merapaan. ap tynu xyna
napéu [lany a3 tapadu poct 60 Karopkyxxou Xunnaykyil, Jlawn, Cadenkyx Ba raiipa
uxoTa rapauaaact. Maupou aapéu [lany a3 Xopyr to Pymon, Bany, Kanban Xym6 To
Kyno6 6apou coxrmonu Hepyroxxou oouu 6apkii xejae MyBO(DHK acT.

Xaszaun gapéu Kusuncy Hazap 6a xap3axou gapéxou bapranry Fynnu Bumnositu
Myxtopu Kyxuctonu bagaxmion nap yoiixow HucOaTaH MacTUO OalaHANXO YOUTHUD
IIy/1aacT, a3 uH cabab gapéxou xap3aum Kusuicy xycycustu aurapxenau cudartu oOpo
nopan. Macanan, 3uéamasuu uduoci a3z pyu UbO 5-5,73, a3 pyu maymyu nonxo-2,1, a3
pyu cyndarxo Hu3 0a Kaiia rupudra mygaact. Moxu uronu conu 1984 nap Hazaukuu mi.
Boces rusnaru cyngarxo To 6a 907 mr/n pacugaacr.

MunTakaxou xaBpHOkH napéu Ilang acocan map Hoxmsaxou I[lany, dapxop Ba
aurap KHUCMarxou BuiIosATH XamioH Ba Bunostu Myxtopu Kyxucronum bamaxumion

yourupana. Ouxo Oemrap 0a 06xe3i, cen Ba UIyCTallaBUM COXUIX0 ocelna3supany.

101



Jlap acocu KuMaTxou OMOpPH Ba IELITYH Kapaamyaa apaMeTpXou JIONXaBUU Calij

nap napéu [lany (mexam XupMaH40) YyHUH HAMYAPO METUPA/;

8,0m.

m=2,00

7,1m

7,06m

m=1,0 ———
1M 4

Pacmu 3.2.1. - [lapameTpxou JouxaBum caal (xucob ea kopxapou myaiiug 6o ucmugooa az

oapromau maxusutyoa [11-M])
«Jlap MaBpuau XUCOOXOM THUAPABIMKUHM Madpou napé Oolnan, oHXo 00 &puu
Oacta [11-M] xuco6 kapma memaBaHa [4-M] Ba gap waaBamu 3.2.1. HMIIOH a0ja
Ty TaaHI.

Yaasaau 3.2.1. - XucoOu ruapaBIuKud Maqpou napé

Boxuou uenax Hamuyau
Homzyu nuwionouxanoaxou maypo 30X
Xucoo

Macpadu o6u napé Q M3/COH. 1310
Hurmeoun 1 - 0,00003
ITapametpu maupo A - 1,1
Cypbatu MaupoTalIKWiKyHanaa V. M/COH. 0,61
bapu ycryBopu napé By M 499,5
Tawscupu 06 map Im /M q /M 6,4
Bamanmouu 06 H M 6,10
Cyppatu Makcumamiii VMax. M/COH. 1,06
YyKypuu 1rycrainiaBui 3XTUMOJIA M 7,06

Maunbaw: xucobxou myarnug 60 ucmughooa az bapromau [11-M] ea popmynaxou [4].
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Hatuyaxou xucoOmynam yaasanu 3.2.1. a3 pyitu ¢dopmyrnaxou nap 3amMumaud S
oBapaairyaa rupudra memasana. Jlap yagsanu 3.2.2. maBoaxou uctudoairyaa opapa
Iy 1aani.

Yaasaanm 3.2.2. - MaBoaxou uctudoganryaa

Homryu namyaxou kop Box. Hlymopa
Yen
Xaymu XOK Oapou KaHal M3 130493
XOKHM ITyHIOHU ALY 1a Mm? 126468
I'unxox Gapou cann Mm? 19574
bop Ba kamonuganu X0k Mm? 172142
[Tnuraxou oxany 6erownii (2*1*0,2m) JIOHa 19006
Capdu 6eron Mm? 8363
A) Apmarypau KyTpam d=6mMm TOH 15,2
b) Apmartypau kytpam d=10mMm TOH 154,4
B) Apmarypu kytpam d=14mm 6apoun Xanka TOH 23,6
Cumu kyTtpam  d=1,2mm 6apou 6odran TOH 266,1

Maunbaw: xucobxou myannugh 60 ucmughooa az baprnomau maxuauyoa [11-M].

3.3. Uctudonau maymyan 6apHoMaxou KoMmmnTepii Aap napéu Kusuicy

«apéu Kuzuncy kan-kaau soauu Oyiol 4opit acTy a3 capiasuaii (J1ap 601000)
napéu Mmkongapa HOM J0IITa, KAJIOHTapUH moxoou poctu napéu Ilany act. e mapé
naposur 230 kM Ba 8630 kM? MacoxaTu XaB3a JOLITA, a3 OanaHauu Takpuban 2600 m
(arbau Apuatyk) udtuno merupaa» [4-M].

«/lap wH KHUCMHU KOpHW AMCCEPTATCUOHH, MUKKATH acoci 0a alropuTMU HAaBU
ABTOMATUKYHOHUH KOPXOH COXHJIMYCTaXKaMKYHHH COXHUIIXou aapéu Ku3micy (Hoxusu
Boces) map acocu neuryuxo noja mygaact. Japéu Kuszuicy Ba moxo0u KaJlOHTapuHU
oH gapéu Excy a3 Ganmanaumu HucOGaTaH macT capyaliMa METUpaHj Ba UH XyCYCHSTH
FU30TUPUU JapEXopo MedaxMoHald, ’bHE OHXO 3axupau omexTtau 0apdy O0poH nopaH.
Macpadu cononau o0 XyCcyCUsITH CepiliaBUu TapEéX0pO HUHBUKOC MEKYHaJ] Ba 00 CypbaTH
Oananau yapaéHu oOmaBuu 6apd Ba OOpHIIIOT, KU a3 MOXM MapT TO HUMau MOXU HIOH

JTaBOM MEKyHaJ, Bobactari aopamy [1-M].
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«XaB3au Aap€xo Aap TOOUCTOH (UIOI-CEHTSIOP) caTXW YCTYBOpH MAacTH 00
MyKappap Kapaa MeNIaBaj, Jap WH BaKT JAapéX0 acocaH a3 O0XOW 3epU3aMHUHA Iyp
MeIIaBaH/, KM XFCCal OHXO Jap XadMu OoOW COJIOHA KaM acT. bosn kaiimg xapa, Ku
ITyCTAIIaBUHA SXTUMOJUN OaNaHa Jap MHUHTAKaW IMyJIH POXH OXaH 0a amaa MEOsiI.
Tamoromu TaxpuOu coxuia Ba OMHOXOM HCTUKOMATHH BOKEH Jap HA3IUKUU JapéH
Kuzuncy (moxustu Bocew) nap xarap mebomann. Mu 6a gexaum Capu [lapom Taxmaung
MekyHam» | 1-M].

«ba maBpam TMpamMoOXy 3WMHCTOH Ba MaxCyCaH JaBpau THUPaMoX (CEHTSIOp Ba
OKTSI0p) a3 xucoou GopurioTu 3uén capdu o6 3uén act. Jap map€xo a3 MOXXoHu ampen
Ba Mail 00Xe3@l MyIoxuja Kapja MemaBaj, Baje aap 0ab3e CONX0 JAap MOXH MapT Ba
XaTTo HIoJ O0a aman meosiay [4-M].

bo napuazappomtd MabiymMoTH oOMmopi, nap 4vanaBanu 3.3.1. macpadwu

MaKCHUMAaJIUM YyapaéHu 00 a3 pyu AMAOOHT0XX0 OBapja Iy aacT.

Yaasaau 3.3.1. - Macpadu Muéna Ba MakcuMaliuu oou gapé

) SIS = =<

= N 5 = = © & = =

Kusuicy CamMoHnun 1951-1992 1310 10.05.1969 733
Excy Kap6o3ranak 1935-2009 1590 22.05.1972 583
Excy Boce 1930-1992 890 03.05.1959 364
Kusuicy Boboxonmaxug 1953-1992 707 10.05.1989 423

Manbawv: maviymomu omopi, Koprapou myariug oap acocu [1-M, 4-M].
Jlap acocu KUMaTXOU OMOPH Ba MEMITyUKapAally/ia apaMeTpXou JOUXaBUU CaJl]]

nap muHTakau nexad Capu [lapom yyHUH Hamyapo Merupan:
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m=175

T~

6,0m.

T~

4,25m

4,1m

m =1,0 / '

M

TN

Pacmu 3.3.1. - IlapameTpxou JiouxaBuu caaj (yucob ea kopxapou myaiiug)

«Jlap mMaBpuau XUCOOXOW THUAPABIMKUM Madpou napé Oornan, oHXo 00 &puu

Oacta xuco0 kapma memaBaHa» [4-M, 8-M] Ba gap uvaaBamu 3.3.2.

LIy TaaHz.

Yaasaau 3.3.2. - XucoOu ruapaBIuKud Maqpou apé

HHUIIIOH O044a

Boxuou Hamuyau
Homzyu nuwionouxanoaxou maypo I30x
ueHakK Xucoo
Macpadu o6u gapé Q M3/con. 1310
Hureounn 1 - 0,0013
ITapametpu maupo A - 1,1
Cypbatu MaupoTalIKWiKyHanaa V. M/COH. 1,78
bapu ycryBopu napé By M 150
Tawscupu 06 map Im /M q /M 8,71
Bamanmguu 06 H M 3,75
Cyppatu Mmakcumanii VMak. M/COH. 2,32

Maunbaw: xucobxou myanrnugh oap acocu [4-M, 8-M] 60 ucmugpooa a3z bapromau [11-M].

Hatuyaxou xucoOmyaaun yaasanu 3.3.2. a3 pyitu ¢popmynnaxou gap 3aMuMan 5

oBapaairyaa rupudra memasani. Jlap yagsanu 3.3.3. maBoaxou uctudoairyaa opapia

IIyJaaHm.
Yaasaanu 3.3.3. - MaBoaxou uctudoganryaa
Homryu Hamyaxou Kop Box. Yen. | lllymopa
Kanganu xoku rypyxu Il a3 taru xangak 6a BocuTan 5KCKBaTOp Mm? 1503
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Hnpoman yagsauam 3.3.3.

a) Kopkapau xoku rypyxu III 6a Bocuran sxckBaTop 60 60p kapaaH 6a

MOIIIMHXO Ba KaloHaH 60 napo3uu 1o 4,0 kM v 2061
0) Kopkapau runxok 60 60p kapaaH 6a MOIIMHXO Ba KalOHIaH 00 . s6o
napo3uu 1o 5,0 kM (10% a3 xaymu yMyMu# XOKIIu00a)
XayMu yMyMHH XOKIIH00au cudatHok 60 3uuunu o Pd=2,11/m3 Mm? 5623
XaMBOp HaMyJlaHHM HUIIEOMH (DUIIOPHOKH caji 60 BOCUTAH MEXaHU3M M2 5810
Taiiép kapaan a3 maranxou KyTpai a3 40 o 50 mm, 60 radeun 15 cMm Ba . 673.4
0op KapJaH Ba KamoHgaHu oH 10 1,0 kM
MycTaxkaMKyHUH HUIIEOMH (UIIOPHOKH caly 00 TaXTaOEeTOHXOH OXaHy
6eronin 60 angoszaxou 2,0 x 1,0 x 0,20m. (Macodan maconexxo a3z amup M3 1134
(kapep) TO YoM MCTEXCOIHN TaXTabeTOHXO 4 KM)
A) Apmarypau KyTpam d=6mMm TOH 2,296
b) Apmartypau kytpam d=10mMm TOH 13,46
B) Apmatypu kytpam d=10mm Gapou xanka TOH 9,787
Cumu xytpamr  d=1,2mm G6apou 6odTan TOH 0,040
Onexrpoau Kytpam d=3,0mm (6apon KaduiepKkyHUN XaTKaxou

TOH 0,172
TaxTabETOH)
[TafiBacT kapgaHu TaxTabETOHXO 00 XAIKaxXo (a3 apMarypau

TOH 1,456
KyTpaw d=12mm)
DnekTpoau KyTpar d=3,0MM (6apou KapIIepKyHUN XaTKaX0) TOH 0,047
beronmnym kapaanu 4ou Bacau TaxTabeTOHX0 60 OETOHHM TaMFau . 7.8
M150, B10.
MycTaxkaMKyHUHM Tard XaHJaKd calj a3 KyOWKXOHW aHI03aalloH . 2179
0,5x0,5 x 0,5M-u mpU3MaIaKI
a) Xankau Oapaopuiy KyOuKxo a3 apmaTtypau Kyrpam d=18mm TOH 38,42
Cumtanobu Kytpam d =16MM 6apon maiiBacT HaMynaHU KyOUKXO

TOH 11,613
anpo3aamod 0,5x0,5x0,5M
XomyT Oapou maiBacT HaMyJIaHU CUMTaHOO T 11620
Xanpak 6apou ract HamyJlaHu 00X0U 3epu
3amuHit L=376 M.
Kopkapnu xoku rypyxu Il 60 BocuTanm 3KCKBaTOp M’ 9518
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Hnpoman yagsauam 3.3.3.

Tena namymanu xoku rypyxu Il 60 Bocutan Oynmo3ep 60 napo3uu
M 14278
to 10 M (a3 Taru xaHmak)

Cannu xokuu MyBakkatii 6apou 0a Aurap caMT paBoHa KapJaHu oOu

napé€ L=173 m.

Kopxkapau xoxu rypyxu III 60 Bocuran skckBaTop Ba 0op kapaaH 0a
MOIIMHX0, HHYYHHH KalloHaaHu 60 gaposuu 1o 4,0 kM (Gapoun M’ 4034
caJ i MyBaKKaTi)

Xokmr606a 60 3ugunu 1o Pd=1,951/Mm3 m> 4034

['y3omtanyu xantaxou myp a3 XOK Jap HUIIeOnu (GUIIOPHOKH CalIH , 965
M

MyBaKKaTh

Maunbaw: koprapou myariug [1-M]

34. XHCOﬁKyHI/II/I KOpPXO0H COXWIMYCTAaXKAaMKYHHUH Cald Hap COXUWJ/IN Yalu napéu

Kodapuuxon

«Xonucaxou oxupunau conxou 2018, 2021 ku nap maxpu Kynood 6a aman oman, 6a
MO XYUIIOp MEIuXal, KU To3a KapJaH!u COM Ba MyCTaxKaM HaMyJlaHH COXWJIXOU Ha3Iu
HYKTaXO0u axOJUHHUIIMHPO 0a pox MoHem» [4-M].

«bananamasun obu gap€xo xaMmacosaa a3 HUIMau MOXU MapT TO MOXH UIOH JaBOM
Kapjaa, acocaH a3 OOPHUIIIOTH OOPOH Ba OOIIABUHU MUPSIXX0 BoOacTari gopas.

bapHoman naBiraTuu KOpXOM COXHIMYCTaxkaMKyH# Oapou comxou 2018-2022 nap
Yymxypuu TodukucTOH 00 Makcaau ry3apoHUJIaHM MOHOTOPUHT Ba TaH3UMU Madypou
napéxo mebomaa. AHYOM J0JaHU COXWIMYCTaXKaMKyH! Ba TO3a HaMyJaHU CONX0 00
xafadu Nemrupun xaTapu cei a3 00xe3i» [2-M], HHUYHUH a3 IIycTalllaBUU SXTUMOJIi
SMUH HUTOX JOIITaH acT.

«lapéu KodanuxoHn sike nap€xou KaJloHTapuHM 4yaHyOy rapOum Yymxypit Oa
xucob mepaBaj. Jlapéu maszkyp a3 KaTopkyxxou Xucop capyamima rupudra, a3 gapau
Pomur merysapazn, Bonuu Ky6oau€upo a3 mmmodt 6a yany0 a1y TakcuM Hamyia 6a napéu
[Tany mepesan. Mu mapé 367 kM maposid gomra, capu muénau odam 160 m/c Oyna,
10X00U SIKYMUHH HUCOATaH KajioHu Tapadu poctu napéu Amy Oyaa, nap oxup 6a 6axpu

Apan padra mepesan. Macoxaru ymymun napéu Kodapauxon 11600 km? meGoman. Jlap
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yoitxon HUcOaTaH Oananna (3uéna a3z 4500M)-u xaB3au gapé€ caTxu OOpPHUIIOT Aap SK COJ
2500 mM-po Tamkun MekyHan. Jlap xaB3a 343 nupsx maBuyya OyAa, MacoxXatu
ymymusmon 115,3 km? act. 3umHan Hory(ra HamoHan, ku napéu KopapHUXoHpO map
6onoo06am 06u Caden menomanny [2-M].

Xanromu 6apomajiaH a3 Boji gapé€ 603 6a mapa yopi MemraBas. [loéurap a3 gexau
Taptku napé 6a Boauu KodapHuxoHu Mo€H MOMUI MEIaBal.

Hapé map xkucmu 60Ji0 sikuaHj moxooxou HucOaran kajnoH (Bap3006, XoHako,
Onok, Cap60) Ba OucEp moxo0xou Xypa 1opa.

Jlap MuHTakau borquana maxHOTHHU MOEHU BOJM TO aJIOMAaTXOU 3epu 00 MOH/IA,
takpuban a3 150 to 205 merp meboman. bapu maupou gapé a3 50 To 100 meTp acrt.
Uykypuu oH a3 0,8 meTp gap obu nmact Ba gap oou 6ananj Oomraa To 5 METPPO TAIIKUI
Menuxana. MyrtaHocubaH cypbaTu 4yapaéH a3 | To 4 MeTp map SK COHHUS acrT.
Humebuxosmt a3 0,7 to 2,2 dhous medorma.

Xucobu ruapaBaukuu Maypou napéu KodapHuUXOH map MHUHTaKam KOPXOH
COXMJIMYCTaxXKaMKyHi» [2-M]. Mabiaymotu uOtunoin 6apou xucoO gap mo€H oBapja
1y /1aacT.

«CuH(pOaHaMu MHIIOOTH COXUIMYCTaXxKaMKyHaHIa — ' Macpabu obu mapé
6apon xucob Q1%=1680 m>*/conus; macpadu o6u mapé 6apou TaQTHII HAMYIAHH XUCOO
Q0.1%=2260 M*/coHMs; HUIIEONU MHUEHAW Taru Aapé Jap MUHTAKaW TaJKUKIIABaHIA —
0,0018; numebun tapadu dumopHoku cang m=1,75; HumeOun Tapadu XymKu caai
m=1.5»[2-M].

MuHTaKan TaAKUKIIABAH/IaW COXMIMYCTaXKaMKyHHH CaIl 0a MUHTaKau Jap BOIA
Oyna poct meosia. Hurapen 6a yagsanu 3.4.1.

«CuHOanaMu TUAPOTEXHUKUM MHUHTAKaXOW YCTyBOpH nap€ Oapou macpadu

MaupoTtamkuiakyHanaa 3-10%» [2-M] nap waasanu 3.4.1 oBapaa mryaaacr.

! Mamoorxou cundu 11 myxnaru xusmarpaconusimon 100 con meboman,
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Yaasaau 3.4.1. - CunpOanuu qoirupiiaBuu napé

Hapayau
Kosd- [Tapamerpu A
HUILIOHIUXAH/1a
MuHTakan 1ap€xo Ba LIAPOUTH ¢ucu- Aap popmyunan
Ananu B 02 m J1ap X0JaTH
00YOpUIIIaBUH OHXO €HTH A=—%
@pyna 0 K=10
Jlox-
Fr Oyppui OyppuI
Tuka
a o a 0
MunTakau 6ajanakyxu aapé. Maupoun
a3 caHrmopaxo nbopart Oynaa >10 >1.0 0,50 0,75 - 1,0
Munrakan Kyxuu papé. Maypo a3
JTYHJACAaHTXOM  TYHOTYHaHJ03a 00 L0
cyppar Ba HUIIEONH Jnapadau >7 0 ’50 0,75 0,90 1,00 0,80
Oanmanmmoira ’
MunTtakau 06apomaau aapé a3 Kyxxo 0.50
0a Boai. Maupo a3 casr, marai Ba KyMm >6 (;20 0,90 1,0 0,80 0,75
ubopar act. Yapaén opom act ’
MunTakau napé aap soai. Maypo a3
peru HoxaMBOp, MUEHA Ba Maiiaa 0,20-
>5 1,0 1,1 0,75 0,70
ubopar act. Yapaéu opom act 0,04
Maypoun mnoénu pgapé. bewmrap a3
perxou Maiia uobopart act 0,20-
a) Oapou mapéxou Bonra, JlyHaii Ba >2 0,02 1,1 1,3 0,75 0,70
Cupnapé >1 0,30- 1,30 1,7 0,60 0,50
0) 6apon Amymapé 0,20

Manbav: masoo az [4].

MyBoduku yaasanu 3.4.1 xoadducuentu ycryBopuu Oapu Maupo “A” map
IAPOUTH YOpUIIaBUU Aapé (MUHTaKau napé aap Boai) Ba Oyppumm “0” (Maypo 60
COXMJIXOM YCTYBOp) OBapja IIy/1aacr.

bapou MunTakau nap BoauoOyaa gap€, Ku a3 CaHry Iiaraj Ba per coxTa IIyJaacT,

A=1,1 mebomrazn,.
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byppuwu
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/ Y 00u MAKCHMATH \
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\ Y obu MuéHa / /
\ Y 061 MEHUMATH f / g
\ ! /

Pacmu 3.4.1. - Byppumu kyHaananrum 1apé, Ku Ay Tapay OH MyCTaxKkaM Kapaa ImIyaaacT
(xoprapou myannugh oap acocu [2-M])

Byppumu “a” 6yppurie medomiaj, ki gap oH Ay Tapadu COXUIU Japé MycTaxKam
KapJa IIyaaacr.

byppuwiu “6”

- B -
N )

Vo0 MaKCEMALE

\ yo0u MuéRa /
\ Yo0r MEEEMATE - | /

Y

Pacmu 3.4.2. - Byppuiu KyHaajdaHrum 1apé, Ku sik Tapagu oH MycTaxkKaMm Kapaa myaaact
(xoprapou myannugh oap acocu [2-M])

Byppumm “0” Oyppuiiie Mmebo1iaa, K 1ap OH sk Tapadu COXUIU Tapé MyCcTaxKaMm
KapJa MelaBai.
«XucoOkyHii MyBo(UKHU (opMyTaxoe, KU 0apou Maypou JAOPOM IIaFaly Kymy

per TaBcus 1071 MemaBaj (Hurapea 6a 3amuMan 6) /lap acocu 3amumMan 6 6apou xucoou
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rugpaBaukupo épran Macpadu oou mapé 6a 1%? - 1680 m’/conus Gapobap Gynapo 6a
nHOOaT TupudTaH J03uM act. bapou 00xe3it KUMMAaTH Vg a3 pyu KyTpU KaJIOHTAPUHU
3appayaxou TaXIMHXOM MNo€HM rupudra memanan. [ap uganBanu 3.4.2. cypbaru

MaxHHalllaBaHja BobacTta 6a KyTpH 3appaxo MemHuXo/ Iryaact»[2-M].

Yansauan 3.4.2. - KumMmMatu cypbaTi MaypOTaIIKWIKYHaHAA

KumaTu cypbatu Maupo TalIKMWIKYHAHIA V¢ BoOAacTa a3 KyTpH TaXUIMHXOU XapakaTKyHaHza [4]
KyTpu 3appauaxoun KyTpu 3appauaxon
XapakaTKyHaHaa Kummatu vy, M/coH XapakaTKyHaH7a Kummatu vy, M/con
d, mm d, mm
10 0,83 52 1,54
15 0,86 54 1,56
20 0,90 56 1,59
25 0,98 58 1,62
30 1,04 60 1,65
32 1,11 65 1,69
34 1,17 70 1,73
36 1,24 75 1,76
38 1,29 80 1,80
40 1,35 85 1,84
42 1,38 90 1,88
44 1,41 95 1,91
46 1,44 100 1,95
48 1,47 150 2,40
50 1,50 200 2,60

Maunbaw: koprapou myaniug dap acocu [2-M].
OHrox gap xonatv Mo, KyTpu Taxmina 100MM act, cypbaTu mycraHamaBasaa vy =1,95

M/COH. Ba HUIIEOUU caTxu o0 nap uH MuHTaka 6a i = 0,0018 Oyna, mapamerpu Maupou
napé 6a A = 1,1 pocT meosi.

Hap acocu 3amumau 5, xauromu a = 1/5 Xxucob MeKyHeM:

- YyKypuu MUEHAU YapacHu oou mapé:

2 Macpade, ku gap 100-con six MapoTn6a TaKpoOp MENIABaI,
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0.732xvy"”  0.732x1.95'%°
H= 1009 0 503 M.
(1000 x §) (1000 x 0.0018)
- cypbatu MuEHAH Aapé: Vep=VpH"> =1,95 x 3,53 = 2,51 m/con.
- Tabcupu 06 map sk MeTpu Mypab6asu Maypo: q =Hovep. = 3,53 x 2,51 = 8,86 m*/con
nap 1 metp.
- bapu ycryBopu maypo By:
A’q 1.1°x8.86 1.21x8.86
YT 0E 0.0018%4 T 008
- Macpadu ycryBopu aap€ nap iH MUHTaKa Qy: Qy =q B, =886x134,0 =1187,31

=134.0 m.

M>/COH.
Xucobu rugpasmukuu gapé, xauromu Qo194=2260 m*/con. (macpad OGapou TadTHIn
HaMy/JlaH).

bapu yctyBopu Maupo;

B=1,5 Qgﬁ;’—l 50 2260~ _ 1526 1.5=311,0
’ 1016 ' 0.0018016 0.36 : U M.
Tabcupu 00 nap sik MmeTpu Mypad0abu Maypo;
Q.. = g;:ﬁ=%=7.27M2/c0H. M.M.
qyKypuu MuéHan oou napé xanromu Qo.1%;
4, 7.27
—=——=373 M.

He™ 70~ T05
Jap uH xonaT yyKypuu MmuéHau oou gapépo Hmué.=3,80 M kabyn MeHamoeM.
XucoOu YyKypuH IIyCTalllaBUU 3XTUMOJIMM UH MHHTaKa. UyKypuu IIyCTaBUU
AXTUMOJIUPO 00 popMyJiau 3epUH MyalsiH MEHAMOEM:
Hy, = C- Hype.
ku 1ap uH40 C — kod3(ppuceHTH 1ycTaiaBuu dXTUMOJI;
Hyus. — aykypun muénan qapaéan 06 (Huue =3,53 meTp).
«MyBOGUKH MabIyMOTXOM T€OJIOTUM WH MaB3€b KyTpU MHUEHAU 3appaxou
XOKXOHM MH MaB3€b UyHUH MEWABAN: dy,sna=42,9 MM. Jlap mo€H, map acocu 3amumau 6

cypbatu MUEHAU 00 OapOor XOKXOM aJloKaMaH]1 Ha0yja oBap/a IIyJaacT.
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Kumatxou cypbatu yaasan HaOOs 4 UHTEPHONSACHS Kapja IaBaHa. bo anmgo3au
(dbocunaBum 3appaxou XOK Ba YMKU 4apa¢Hu 00, KUMATH CypbhaTXOU YOpil MYyBO(PUKH
agaay Ha3IUKTApUHU YaJBaju aHj03ad 3appax0 Ba YMKHU yapa€Hu o0 rupudra
MelllaBaH.

bapou canrpeszaxo 60 kytpu muénau 42,50 mm Ba OanaHauu MUEHAU YapacHU
3,0 M, MO cypbaTH UIyCTaHAIIaBaHAAW YapacHpo Haigo MeKyHeM Vms=2,30 M/COH.
(myBoduku 3amuMaun 6)» [2-M]. Onrox BoOactaruu 3epuH 4ol 1opai:

Viws, _ 1,95
Vp 230

= 0,85,

KM 1ap UHY0: Vune=1,95 M/C — cypbaTu MaypoTallIKUIKYHAH/IA.

Yansaau 3.4.3. - Kummaru muénaun C

H>2,5 M (a=1/5)

Ip/H

Vi 5 |10 15| 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | oo
Vo

000000

1,00 1,96 | 1,95 1,94 [ 1,93 | 1,92 | 1,91 | 1,91 | 1,91 | 1,91 | 1,90 | 1,90 | 1,90 | 1,86
0,75 2,30 | 2,35 | 2,39 | 2,42 2,44 [245 [245 |246 |246 | 2,46 | 2,47 | 2,47 | 2,52
0,50 2,79 2,95 [ 3,05 3,12 [3,18 | 323 [327 |331 334 |3,37 |3,40 | 3,42 3,75
0,33 3,35 | 3,58 | 3,78 | 3,93 4,05 4,15 | 423 | 430 |437 | 443 | 4,49 [ 4,54 | 5,46
0,25 3,70 | 4,12 | 4,35 | 4,55 [4,73 [4,.90 | 534 | 5,15 | 524 532 |5,40 |548]7,10
0,20 420 | 4,60 | 4,86 5,10 [532 5,52 (5,70 |5.85 597 | 6,08 |6,17 | 625 |8.65

Maunbaw: koprapou myaniug dap acocu [2-M].
1

Xanromu H;";e =00 Ba %=0,85, O0y3ypruu C 6a 2,2 6apobap meraBaj.

bo HazapmomTy OH, KM MaBIYMOTH Aap 3amMuman 7, m=2,0 Ba KyHUM XamJjia
0=60° TapTu0 Aoma mIymaacT, mac MyBOQHUKU 3amMuMa Oa ap3uiu KodhPucueHTH
mycramaBun «C» Oapon KyHUM Xamja 0=30° HCIOXOTpO BOpuA MekyHeM. Yanpanu
ucnoxoT 0a ap3uimxou koddducuentu mrycramaBun C BoOacTa a3 KyHUYM Xamia Ba
HUeOuu m gap 3amumau 7 oapaa myzaaact.Ourox, Heo=2,2x3,53 x0,88=6,83 Mm.

A3 yymia, YyKypuH LIyCTAIllaBUU YXTUMOJI a3 HUILIOHAW Taru Jape:
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Hus. = He.o. — Hune. =6,83 — 3,53 =3,3 M.
bo xucobu unosarit: Hux=1,0 M, oHrox: Huw» =Hwmet+ Hun=3,3+1,0=4,3, kabyn MexyHem
~ 4,5 metp.

MyalisH kapAaHu HUIIOHauW OOJOM cajj Ba Taru LIyCTallaBUM SXTUMOJM.
bananauu nioBarum caay a3 HAMIOHAU 00101 XucoOu MakcuManuu 00 00 TaBcusun K. .
Apramonos [6] a3 0,8 To 1,0 meTp acr.

Kabym mexyaem hyy =1,0 M; Hean=Huue. + hun. =3,5+0,8 =4,3 meTp

ITapamMeTpXou JOUXABHH CAT

B~ Gonow cagy

V/ Nicobiumarchmanim o6 Q1% m=1,75 1

/ m=15
g
' M WeHau Tarm gapé ﬂ \
\
; (
¢
v (Lycrawasuu XTUMONE

m=1,0

Pacmu 3.4.3. - [IapameTpxou JTOMXaBUM CA1 Iap MUHTAKAW Ma3KyYp (Xucobd ea koprapou myaiiug

dap acocu [2-M])

3.5. [IapaMepxou yCTYBOPHH COXMIMYCTaXKaMKyHuH Aapéu KopapHuxon
(noxusiu Kyooauén)

«Hazapusin yctyBopusT nap OMCEp Machallaxou aMallii TaTOMKUA Xyapo €dra
UCTOAAaCT. Y CTYBOp (aboHUAT HAMYIAHU UH € OH MHIIIOOTU TUAPOTEXHUKI Jap MapKasu
TUKKaT 4you nopana. bosa kailg HaMyl, KM yCTYBOPUSITU WMHIIOOTH THAPOTEXHUKHA a3
HO3YKMXOoHU 0a XyJ xoc BobOacta mebOoman. Yymxypun TOYUKUCTOH KHINBApeCT, KU
3aXUpaxou OOWHM THAPOTEOJOTHPO JOPOCT. XadTod dap caaud 3aXUpaxou OOUH
kumBapxou Ocuén Muéna 6a TouukucToH poct Meosn. Mmpy3 ontumanin uctudoaa

OypIaHU WH 3axyupaxou 00N Jap MapKa3u IMKKaTH XyKyMaTd KuiiBap MeOomiaj.
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Xoaucaxou COJIXOM OXHMp HHUIIOH JOJAaHA, KU HWHCOH 0057 4apaéHXOU
COXMJIMYCTaXKaMKYHHH JITapEX0 Ba YCTYBOPUH CaTIX0pOo Xy0 6a pox MoHaj. Barapna 0a
3UEHXOU UKTUCOAN TUPU(TOp IIyJaHU MHCOH MMKOHMNazup Meboman. MyMIKUIUXOU
HaBpO Jap€Xou capxanin MmeoBapan. [lapéu capxaai rydra gapéepo MEHOMaH/I, KU Jap
capxaau Ay KumiBap yourup act. Ba 0a cudartu capxan Hu3 xuzmat meHamosin. ba un
MHUCOJ IIyJa MeTaBoHal, napéu [lanu, ku gap capxaaun AQroHUCTOH Ba TOYUKHCTOH
yourup act. [laBnaTxou gap capxala 4YOMTHPILY1a XaBaCMaHIN OHAHJI, KU Maqypou Iapé
KHCMaTH MaHOTUKH OHXOPO XapoO HaHamosI»[2-M].

Conxou MemuH COXUIXoU Aap€ 1ap MH MUHTaKa MycTaxkaM Kapja Iryja OyaaHz.
bo ry3amranu BakT 60poHX0oHU Mait fap nait cababu 00xe3uxou 3uén Jap TaMOMU AapEX0
Ba coiixou xynyau Yymxypuu TOUUKUCTOH Tapauiana. AWHU 3aMOH MUHTaKau MasKyp
Jap XOJaTy XaTapHOK Kapop AolITa Hué3 0a coxuiMycTaxkyHnit jopan [8]. Hap maBpuau
CapuMBaKT WYPO HarapAuJaHud KOpPXOU OapKapopCO3UI0 COXUIMYCTaXKaMKyHHUH
MUHTaKal Ma3Kyp 3XTUMOJM BaWpOH LIyJaHU POXU MOIIMHTY3apU KaHOPH Yalu COXUII
Ba MUHTAKaxXOou axOJMHUIITMHU Ha3A1 COXUIIU Jjap Ha3ap acr.

NmMp§3, «MHCOH 00511 KOUJaX0U THAPOTEXHUKI Ba XapakaTu o0u napEpo 6a muHooat
rupudTa, SXTUMOIUATHA BaWPOHIIIABUY HHITOOTXOW KOMYHUKATCHOHHUPO METITUPHA Kap/ia
TaBoHaA. Macosexe, ku 0apou COXUIMYCTaxXKaMKyHid UCTU(OAAa MelIaBaHi, OUCEp
MyxuM MmebOomana»[4-M]. Macanan nap HumeOuu (UILIOPUU CAAU JIOUXABH THUOKH
xuco0y kutoou myammud Ttaxraderonxou bb2,0 x 1,0 x 0,2M. Bacn kapaa MeliaBaHj
[20-22]. Nn TaxTabeToHX0 00 Xamaurap 00 XaJIKaxoW OXaHWH NaWBacT mIyda Jap
AKYOSITH Kapop nopani. Jap ymyM oHX0 Maccau KaJOHPO I0po Oyia, 6a xapryHa (uiiop
ToOoBap Mebomang. docunaxon 0aitHN WH TaXTaOETOHXO a3 Xxamaurap aap macodaun 3,0
CM KaHOp 4HOoWrup Kapjaa memaBana. Taxtabertonxow bb2,0 x 1,0 x 0,2 M a3 xokau
ceMeHTH HaBbu B15, M200 Taiiép myna, Bazuu xocu oH 0,96 ToHHa Oyna, XayMu OH
oomran 0,4 M>-po TamIKUA MeJUXal.

TaBcudu mapoutn UKIUM. MabIyMOTXOU acoCil a3 UCTIOXU THAPOMETEPEOTOTUH
maxpu Jlymanoe a3 xucodu mu€nau 10 conu oxup rupudra nrynaact. Xucoou MuéHau
XapopaTu XaBo gap myaugatu con 6a 12,8°C 6apo6ap act. MOXX0HM rapMTapHH HIOI Ba

aBrycT acT, Ku xapoparu muéna 6a 28,5°C poct meosn. Jlap MH MOXXO Xapoparu
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GananaTapunu xaso 6a 47°C pacuna act. Moxu XyHYKTapUHH COJI SHBap Mebomma, K1 6a
xucobu muéna +1,0°C act. Xynykrapun xomnat gap 20-25 cona gk 60p Takpop LIyja To -
259C (-31°C conm 2012) mepaca.

Moxxou HiucOaTaH HaMHOKH COJ a3 Aekalp To ampen Oynaa, conu 2012 to oxupu
Mail 1aBoM Kapj, kKu jgap uH myanat 450 mm O6opumiotr 6opunaa Oya. AMmo nap ¢aciu
rapmit 6opuIoT Kam myaa 6a 230 mm 6apobap memana. A3 MyIIOXUAaXOU COIXOU Mell
(1947, 2008, 2012) mabiyM acT, ki OOpHUIIOT a3 HOpMau MUEHAU COJIOHA 3UEN Oopuna,
nap sk mabdoHapys To 95 MM 6opuaaHall a3 3XTUMo Ayp HecT. banmanauu 6apd 6a xucodu
Muéna 15 cm Oyna, To 30 cm map conxou 2008, 2011 Ba 2012 pacuna 6yn. JlaBpau
rapmimaBun MuéHan xaBo 230 py3po gap Oap rupudTa a3 MOXH MapT TO HOSIOp Ty
Mekamaa. Mukaopu 6opuiiotu MuéHacoinona 797 mM-po tamkua meauxan. CypbaTu
MUEHAM 1IaMOJI Iap UH MaB3eb 0a 2,2m/conus 6apodbap Oyaa, HAMHOKMM HUCOUU XaBo 0a
40% mepacan Ba xuciaTtu Qaciaii gopa.

[TapouTyt MyXaHAWCHIO TEOJOTHHM MHHTaKal COXTMOH. MWHTaKau KOp# Jap
tapadu yanu coxuinu napéu Kodapuuxon yoiirup O0yaa, KOpxou 4yCcTyqynio KoQTyKOBI
nap 15 kM-u oH cypat rupudTaact. CapaBuu MUHTaKau KOpit nap aexau borrkanba Ba
oxupu oH Oomaj nap nexau Canroba TaMoM Iry/ia, 1ap OaiiHU UH 1eXaxo oy AeXau Jurap
3upakii Ba ['opkuit yoiirup mebomana. Jlexaxou 0010 3uKpiryia gap you xyo Ba 3e00
YOWUTHUp XacTaHg. OHXO map XoJlaTh XaTapHOK Kapop JomTa, HHUE3 Oa
COXMJIMYCTaXKaMKyH# JIopaHa. MUHTaKan COXTMOHMHM 0Oa Hakma rupudTanryga a3
maraixy caHr ubOopar OyJla, FaBCMM OHXO a3 pyd MabiyMOTHM YOXXOHM KaHAaalryjaa 0o
qyKypud a3 10 m 3u€n yourup acr.

O06xo0u 3epu3aMuHIT 1ap BAKTH KOPXOU YyCTYUYHIO T€OJIOTH MaBJIyM TapIul, Ku
nap uyykypuu a3 1,5 to 2,8 MeTp qourup xactana. ACOCaH MalJJOHA COXTMOH a3 IIaFaJid
4OpyM Ba YMHCXOU XaMayoHuOau naitgouiiin Meramop(it Ba kamTap Kymy marai uoopar
acr.

[IpoTceccxo Ba xoarcaxou X03upa3aMoH. A3 MPOTCECCXOU XOAUCAXOU Fe0JIOTUN
X03Upa3aMOH J1ap MUHTaKau TAAKUKOTHA YYHHH XOJIMCAaX0, MOHAHIM 3PO3UsS XaHTOMU
sposusiu gapéu KodapHUXoH KMCMU COXUIIM Yalu OH a3 yymiia 3aMUHXOHU 00i OGernrap

nHkumod me€ban. e nmporcecxo 6a BaitpoHIIIaBUU YUCMOHUH YUHCXO JIap 3€pU TaAhCUPH
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IIycTallaBUu Kabpu Japé€ Ba KAHOPH OH oBapjia MepacoHaa. MIH paBaHj MeTaBOHA Jap
MaBCUMU OOpOHrapuxou Iaauja Ba o00xe3uxou mnai gap nail uHkumod &E6a.
[IpoTceccxon (GUBUKHUIO TEOJIOTMH XO03Upa3aMOH Jap BaKTH 3WI3WiIa 30XUp IIyJa,
MyBO(HUKH XapuTau CEUCMHUKUM HOXUAXOU YYMXYpH celCMHMKauW MailloHu Kopi 6a 7
6amn 6apobap mebora.
«YCTYyBOPUSATH CaJAu HaB Ba Tap3u XOKIKMOOa HamyaaHu oH. [lemn a3 coxTanu

caJiTi HaB Ba XOKITMO0a KapJaHU OH aMaJIXOH 3epHH UYpo Kapja memaBaua [30-38]:

» XamBOp HaMyJaHU acoC, HECT KapJlaH! CaHTXOH KyTpaioH a3 100 MM kajoH;

» bapou coxTaHu caa KHCMH 3UEAN OHPO a3 XOKXOHU Jap JOXWIIHU ape, KU IIaFal
Ba KyMXOHU KyTpalllOH TYHOTYHaH, uctudoaa medapana. Xokxo 00 HAMHOKUXOH TaOuii
JOLITAalloOH MCTHU(oOAa MemaBaHI. bo Makcaau MycTaxkaM HaMyJaHH XOKIIMOOau
cu(daTHOKU cajj XOKXOHW a3 jgoxuiu gapé€ rupudrapo 60 miaoBa Hamynanu 15 ducan
TWIXOK OMeXTa MeHamMoeM. MakKOHU TUIIXOK a3 aJupXOH Ha3AMKTapuH 00 Japo3uu
MUEHAU TO 5 KM a3 MUHTAKal COXTMOHHU KOPXOU COXUIMYCTaXKaMKyHI HHTUX00 Kapjaa
MelllaBas;

» bapou coxTaHu caanu JTOMXaBil Ba XOKIINO0a HaMyJaHU OH OalaHIuu (FAaBCUN)
x0k a3 30- 40 cm Tanab xapaa memniaBas;

» «Fadcun auxoun myp kapmaHu xap K KabaT 60 MUKIOPH ONITUMAJINA HAMHH a3
MabIyMOTXOU TaypubaBili MyalissH kapjaa memaBan» [11-12]. bapou 3uu kapaan
(pumypnanu xok) MexaHuW3MU ((PUIIOpIMXAHJaW) Ba3HaIl Ha KamTap a3 16 ToHHa
703uM act. MyBodUKH XUCOOM MYXaHIUCHIO T'€OJIOTH Aap TaMOMH J1apO3UH MUHTaKau
COXTMOHIIABAH A 3UYMHU XOK Jap X0J1aTh Tabuii 1,951/M> Ba nap Xonaty XyIuki Oomma,
oH 6a 1,651/M> Gapobap acr.

MyBoduku yansanu 6 MKC 3.02.-87 ko3¢ ducenTn 3MuKyHUN XOK Oapodapu

K =0,92; K = 0,95; K = 0,98 me6oman. [lap uayo,

_ 1’95 _ 3. - 1,95 _ 3'
Vex. = 0.92 =2,1 T/M°; Vpx= ﬁ_2505 T/M”;

1,95
= === 01/™m.
YB.X. 0,98 90 /
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Taypubau yctyBOop HamyaaHu caaja. duimopoBapuu TadypubaBit 00 Makcaau
aHWK KapJaHW MapaMeTPXOou JIomXa HucOaT 0a MEXaHW3MXOM BOKEHH 3WYKYHUU XOK
ry3apoHHu/a MEIIaBa.

3uukyHuu TaypubaBii nap ce muHTaka 00 radcuxom 30, 35 Ba 40 cM XOk
ry3apoHuja MeliaBajJ. AHAO03au MHUHTaKaxou TaypubOaBil Ha kKamMTap a3 6 x 12 M
MeOomana.  MyaidssH KapJaHu 3WYHM XOK Jap BaKTH Ty3alllTaHd MEXaHW3MU
dumopanxanaa aap xap kaoar a3 8 To 12 maporubda Ba rupudTaHu HamyHa Jap 6 HyKTau
TYHOTYHU OH, KA Jlap MalJIoHW TaypuOaBii Oapobap TakCcMM Kapjia IIyJaact, 1ojAa
MemaBan. Hartnyam ce kumatu apuMETHKAM HAMyHAX0 a3 Pyd 3WUil Aap C€ KUCMATH
TaypubOaBii MyKoWca Kapjaa MemaBaja. Ba Hatnyanm HUXOWHM OHXO BakTe KaOyn kapnaa
MelllaBajl, KU KyBBaW XOKH CUKWIETHH OH KajdoH € Oapobapu 2,05 ToHHa Oomia.
3UUKyHUHM TaqypuOaBit 00 WINTHPOKH TANIKUJIOTH JIOMXAKAIlil Ba HA30paTH TEXHUKA
ry3apoHuja MemaBaj. XapodyoT 0apou 3UUKyH# Jap BaKTH JIOMXa KapJaH MyalsH Kapaa
MeIaBaj.

Hazoparu ¢umypnanun xox nap caga. Cudatu uimrypaaHu XOK TaBacCyTH
rupudTaH HaMyHaxo a3 MoOailHu KabaT 00 yCylu Cypoxil a3 YoHHOM nabapatopusiu
Maxcyce, ki papMouIIrap nyo3ar J0/4aacT, Ha3opaT Kapja Mmemasaj [42-45].

MyaiissH KapJaHu 3WYMH XOK Jap Xap fAK KabaT Ha KamTap a3 ce OyppuIm
KyHjanaHri 6apou kabartu moéau 400 m? Ba 6apou kabatu 6onou 300M> ryzapoHmaa
MemaBaa. Hykraxoum HaMmyHarupii Jap MaijioHd kopit  OapoOap TakcuM Kapjaa
MetaBan. Hazopatu cudatu kopxo 60 caHaau KOpUH Myiuaa 0apou xap sk kabaT uypo
nryJia, Xy4qqaTrxo 0a pacMUsT JapoBap/aa MEIIaBaH/I.

«KoHcTpykcusin maiiBacT HaMyJaHU CaJju Jiouxasii 00 caaau maBuyyadyna. Jap
JapO3WH WHIIOOTH Ma3Kyp 4YOp MHHTAKau Caaad MaBuyAOyJaum XOKiAd acT, KU HWH
MUHTaKaxopo Oapou a3HaBco3ii Baceb € Oanan HamyaaH uctudoaa medbapem. Bakre, ku
caJiu JIOUXaBit 00 cajiau MaBuya0yaa Ha3[WMK MellaBaj, 0apou MH caJaxopo maiiBact
KapJaH, KOpXOH 3epuH 0a aHYOM pacoHHua MemaBangy [82-87]:

- Oypuaanu cajaau MaBuy0yaa 0a Tap3u 3UHAI0P;
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- OypumaHu aBBaJl Ba OXUPHU cajau MaByya0Oyaa 6o Humeou mowiun m=0,5 Ba

HECT HaMyJaHU CaHrXoM KyTpamioH a3 100 MM kanoHOyaa MHYYHUH rupudTaHu Kadbatu
pacTaHi JoLITa.

Arap Oapou (QuumrypgaHd XOK Jap KACMH  MOWIMU caaj UcTU(OIau TEXHUKA

MMKOHHOTA3Wp Oolaja, Aap UH Xoyar QuirypaaH 00 MeXaHM3MU JACTid TO OBapJ/laHU

MyCTaxKaMUU JIOUXaBUU XOKH cajaja 0a kanoH € 6apobapu 2,05 ToHHA Jap MeTpH KyOit

mapT Ba 3apyp acr.
Jlap o€H pacMepo MeoBapeM, K MOJIOMIITH 00po Jlap caiau 3aMUHI HUIIIOH MEIUXA/I.

IMosionm xap caaau 3aMuHi

Yy
L2=3.85M , B=8.0m
i |
H=2.45 ’1;
emH=2.45M « VN
/\ /J‘
5 =
ik T E
N ) = = -~ 3 i
I X (”; g AL ERERCRE 7
= o) 0 - -
= o [ ] ] 5 § 3
X
8.0M
9.0M
10.0M
11.0M
12.0M
13.0M
14.0M
15.0m
16.0M
17.53m

Pacmu 3.5.1. - Honouw xap cana (kopxapou myaniug [2-M])

MabayMoTXou HOTH/I0M:
B = 8,0 m — maxHoruu 6ononu caxg, m = 1,75 — HumeOun 6001, my; = 1,5 — HuIIeOnm
noéain, H =3,50 m — ¢umopn ob6u map Ha3gum canng maayn Oyma, k = 70,0

M/maboHapy3 — kKodhHHUCEHTH TMOJOUIIUU XOKH acoci, k, = 0,01 mM/maboHapys -
K03(pdUCHEHTH TOJIOUIIINK XOKHU JIap caja MaBuya Oyja.
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1. Magkeu tTupu opaunara QY -po 60 Hazapaomtu € = 0,4 KaOyJl MEKyHEM:
eem-H=204-175-35 = 245m

2. lapo3upo a3 u0Tu10M KOOpAUHATA TO HUIIEOMU TOEH00 00 hopMmynan 3epuH
MyalssH MEKYHEM:
L=em-H+ (t-4)-m+b+ (H+ A)m, =04-1,75-3,5+

+(1-1,0)-1,75+8 + (355 + 1,0)-1,5 = 18,30 M.
3. Hapo3upo a3 tupu opaunata OY, To Kymiau 6oioun caaa 6o hopmynan aap no€H
OBapalryaa aMaia MEHaMOSII:
L, =e¢-m-H+ (t-4)m= (04-15-35)+(1-1,0):-1,75 = 3,85 m.
4. OpauHatau Kayu Jerpeccusipo Jap HyKTau 6apomaau oH 0a HuiieOuu no€Hoo a3

PyHY MyOJIHJIaN 3€PUH MyalssH MEKYHEM:

o L <L )2 bz 18,3 (18,3)2 252 — 051
1 my my 1,5 1,5 SO

5. lapo3u a3 aBBajid KOOpAMHATA TO Oapomasy JeNpecHusu Kay Aap HUIIeOnu mo€¢Hood 60

MYOJMJIau 3€pUH XUCO0 Kapja MelIaBai:
Ly =L—-—m;-hy =183 - 1,5:0,51 = 17,53 m.
6. OpauHaTan Kayu JAENPECCUpO Jap XaTTu 00Jiouu cajli MyBOPUKH MYOJUJIau 3epUH

MyalsiH MEKYHEM:

H? — h?
h2 =H2 - ——L.],
L,
hZ = 352 357 — 0517 385 = 9,64
2 - 17,53 R

h, = /9,64 = 3,1m.

7. Bobacta a3 ap3umixou X Ba Y XaTu Kayu ACMIPECCUSPO MEKAIIEM:

H? — h?
2 — g2 _ L
y L
8. Macpadu nonounipo nap caag 6o hopMynau 3epuH MyailsiH MEHAMOEM:
q _ H*-hj _ 352-0,51%2 2 _
k= L, @ OHIOX g = 7O><—17'53 = 47,9 Mm“/11aboHapys3.

KumMmarxo nap tupu amynii Ba ypykin Oapou KalimaaHu XaTTU Kayu JIenpecust oBapa

nrygaact (Hur. 6a yagsanu 2.11.):
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Yaasaau 3.5.1. - Kummartxo nap Tpu orncuca Ba OpJiMHaTa
X 8 9 10 11 12 13 14 15 16
Y 2,6 2,47 2,33 2,17 2,01 1,83 1,64 1,41 1,14

Maunbaw: xucooxou myaninugh [2-M].

Canuuiu ycTyBOpuU HuUllleOi 6apou myailsiH kapaanu Ko3(hPUCueHT ycTyBopi, ku 0a
TaHOCYOU JlaX3au KyBBaxOoM HUTOXJIOpi 0a ax3au KyBBaxou Oyppuiil 6apodap acr,
MENTHUXO]] Kap/1a MEIIaBa;

Xcl + by;Xhcosatg @

% + IS&

Jap HHYO L - Aapo3nr KMCMHU KayiM JIar’Kulll, KA Jap OH KyBBaW 4YacCllaK C TabCHUP

k, =
by,2hsina + Fi

MepacoHaq, 00 M Ba — MaxXHOTKUU paxu X0k 6apodap 0,1 R 60 M; Y — Ba3HU XOCH XOK
00 T/M?, o - KyHYd TaMOWJIM aKKOpJIM KAMOHHU Xap fK TacMma 0a ydpyk Oyma, F —
MacoXaTH MaxJyIu AENPEccad Kad Ba JAFKHWIIK Kad 00 M> , [ - HumeOMH MUEHau
yapa€Hu ¢unrparcus Aap MuHTaKa F; r — xutrdu KyBBa F -i HucOaT 0a Mapkasu
JAFKAIY Kay 00 M; R — panycu JJarkumm kaq 00 M, &;- macodan amyai a3 xaTta X TO
MapKa3u Ba3HUHUU CYTYH, @;- IIUTOOU CECMUKM Jap caTXW MapKa3u Ba3HUHHUH CYTYHH
aJeMeHTapit MeOoIa.

Kumatu xoadducuentu yctyBopupo a3 pyiu HopMaxou MaBuyyaAOyJa 3uéarap
KaOyn MekyHeM. bapou caanxo, koapducueHTu ctaHaaptii xaMuyH capbanaxo 0a 1,2
POCT MEOSsII.

Bapou coxtanu cxeman ycTyBOopuu HUIIEOMU nmo€HoOU can paguycxou af Ba ad-
PO MyaisiH MEKyHEM.

Onrox

af = 075-H = 0,75-43 = 323m,ad = 1,75-H = 1,75-43 = 7,5 m.
Bapou Tamau cagng y = 2,051/M>, ¢ = 38° Ba n = 0,23; ¢ = 0,00102 krc/

B3B 1,31
cm? = 0,102 T/mM?. Banauauu caan hg = hy + yy—3hM0Kp , hs = heyx + 5oz Mo

OyJlla MEeTaBOHA]I.
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Jlap uHY0 hxyw -Oamanaum TacMa 60 XOKM HaMHH TaOUH, huav -OamaHaum TacMa 00 XOKH

a3 00 CepUIya, Vyss — XaUMH XOKH Jap 3epu 00 MaBuyadyaa T/m>, Yeyx — Xa4UMHU XOKH

HaMHOKHUM TaOuii 1ommTa /M

XauMmu X0KHu aap 3epu 06 Oyma 60 popmynan Ye,, = (1 — n) (yy — 1) =
= (1 - 0,23)(2,7 — 1) = 1,31 t/M® Mmyaiisn kapaa memmanaf,
Jlap oxup xamau KumMatxou édrairyaapo aap Gopmyiia ry3oira XOCHI MEKyHEeM:

1,78 + 1-2,05-22,31

k. =
y . .
1-2,05-10,07 + 26,9 2’38 8,2 + 3,83

= 1,67 > kyensp = 1,2.

ba Mo MabiiyM rapaiu, KU apTXou yCTYBOPUH HULIIEOUU OOJIOUH Cal]i MyILIOXUAa

KapJa urya, KuMMmatu €drairyaa a3 MebEpxo KamoHTap acT. Cajaau coxramryga 6a Xxama

KYBBaxoM TabCUPpACOHaHAa TOOOBap MeOoIIa.

ba ommixoe, k1 Jap yCTYBOPHUSTH HHILIOOTXOU COXWIMYCTaXKaMKyHH TabCUP
MEpPACOHAHJI, MHXO0 MHCOJ IuyAa MeTaBoHaHI [13-16]: BalipoHIIaBUHU MIUPENIXO,
HUIIIACTAHMU TaXTaOETOHX0, KauIaH! TaXTaOETOHXO Ba Failpaxo.

Opatan yyHUH kaMOyauxou OaBydyJomaja METaBOHAHJ CaJApO paxHa HaMyJa,
0a axoJiii Ba MHIIOOTXOU JAap arpodu OH OyJa XHCOPOTH YOHHBY MOJM Ba UKTHUCOJM
pacoHaH]I.

Xuco0H yCTYyBOPUU KHUCMHU 00JIOMH €A/

Hap pacmu 3.5.2 ycTyBOpUHU KHCMU 0O0JIOU CaJij] OBapja IIyJaacT.

C

f L

|
oL
‘2
Z
Tt
85&. %
~Ta
-
o F %9%5 . <018
|

Sco
(=2 ="
LR
2 6o

3.50M

4.30M

FooClooco

J/)s/ 1 - nenpecusy Kay

| A
-3 4 2 - TaFKHUIIH KaYg

3101 2

Pacmu 3.5.2. - Xuco0u ycTyBOpuM KHCMH 00J10MH caal (xucobd 6a kopkapou myaniug [2-M])
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bapou sk meTpu Mypabbab MycTaxkaM KapJaHU MUHTaKau Ma3Kyp OO caHr Ba

TaxTabETOH YW MHUKIOp Mabnaru Macpaduryna oBapia mryjaa acT (HUr. 06a 4aaBaiu
3.5.1):
Yaasaam 3.5.1.- Mabnaru capduryna 6apou 1 metpu mypab6ab (M/M) 60 Iy HAMYAH MyCTaXKaMKyHit
A 1
Hamynmu-1 Hamynu-11 P3UIIHA _ w/m _
MYCTaxKaMKyH# (COMOHIA)
Homu MuHTaKau MycTraxkaMKyHH
_ MycTaxkaMKyHHUH
COXUJIMYCTaXKaMKyHI Y HUIIIEOMH caj
HumeOuu cann 6o | Hamymou-1 Hamymu-11
00 caHrxou
TaxTabETOHXO0
KaJIOHXaYM
Kopxou
COXWIMYCTaXKaMKyHii 00 A3 MakoHU Tauép
napo3uu 15 km gap xyayau | Kamonunanu HaMyJaHu
gaxop 4amoaT (OamaHaw® | caHT 00 Mapo3uH | TaxTabeToH TO 3182 7233
cagn 43 M uyKypud | 22Kkm MHUHTaKau KOp
LIyCTallaBUM AXTUMONH 4,5 naposusu 17 km
M)
Maunbaw. az kopxou myanug [2-M].
[TapameTpxou J0MXaBUH CaIad JapEéPo MEOBapeM
B — Kynnawm caap
v Macpadpu makcumanum 06 Q1% m=1,75
|
/ m=1.5
é
' Taru papé <
E %
i vTam XaHpaK
m=1,0
1’0- A

Pacmu 3.5.3. - [IapameTpxou J0MXaBUM CAMJ (X1uCOO 8a KOpKapOu mMyaiiug)

Bapou xmcoOu runpaBiukii a3 Oiok-cxemau nap 0oio oBappamryaa uctudoia
MmeHamoeM. Koadducentn Q wH macpadu kajmoHTapuHH 00M mapé€ mebomaa. Wu
MabIyMOTPO THApoaor a3 Oolronit rupudrta macpadhu MakcuMmaaue, Ku Jap JaBpu
(tmuknn) 100 con 6a ByKyb oManapo 6a Mo Meauxa.

Kosdducentn A un nmapameTpu napé€ act, KM OH a3 YOUTrUpIIaBuu gapé Bodacta

MeOommaz. Jlapéxo nap HaBOaTH XyJ| c€ Tap3u YOUTHUPILIABA JOPaH]I.
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1) mapéxom map noxwiu kyx Oyna;
2) nap€xou JOMaHaKyX;
3) mapéxowu aap Boni yourupOya.

Humebun 1 OGoman, 6abaum WHTHXOOM MHUHTAaKaW XaB(pHOK Oa Tomorpadxo
CyHopHUIll J0Ja MeIlaBaj, KU MHUHTakau Maskyppo Oa Bocutaum Gps-Trimble,
Leica FlexLine TS02 plus é Taxeomemp Trimble M3 5 naBopbapaopit HamosiHa. baban
0a nact rupudTaHu HaBopu Tonorpadxo HUIIOHAW MUEHAU aBBAJIA Taru Japéu MUHTaKau
xaB()HOK Ba HUILIOHAU OXUPHU OHPO THpuUdTa 60 JapO3U TaKCUM MeHaMoeM. Jap HaTu4a
HUIIEOMHY MUHTaKaW Ma3Kyp XOCHUJ MEIIaBa/l.

Hap oxup 6omian, kodpducentu C sabHe, K0O3PHUCEHTH NIyCTAIABUNA SXTUMOIR
HWHPO TeoJior 0abau MHTUXO0O0 IIyJaHW MUHTakKau XaBpHOK padTa Aap OHYO SIKYAHJTO
yoxx0 (mypd) 60 duykKypuxou MyailstHIIyna mekaHai. Jlap HaTUYad KaHIaHH YOXXO
HaMyJd XOKXOHM Jap 3epu AapéOyna MmyailH MemaBaHi. Ba 3appauaxou KyTpalloH
MuéHapo meauxai. Jap acocu on 603 map yaaBanu maxcyc gap kutoou C.T. AntyHun
CypbaTH IIyCTaHAIIaBUU (HEPa3MbIBAIOIIUNM CKOPOCTh) XOKXOpO auja KoddduceHTH
IIyCTallaBUU SXTUMOJIUPO UHTUXO0 MEHAMOEM.

Byppuim KyHAaJaHTHH Ca/1 BA KOHCTPYKCHSAU Ka0yJ1 HaMy/1au OH.

oo+ o+ o+ 4+ 4
S
O N S T S S S
SR S
o+t o+ o+ o+ o+ o+ b\t o+ + o+ o+t

1
1-6o.10m cajp, 6-4oKx0H J1ehopMATCHOHH
2-Huweou dumopuu cajy, 7-xoxunboan cupaTHoK
3-HumeQHH XyWKHH cayl, 8-nmywoHu AN XaHAaK
4-raxrabeton 9-raru xannax

S-maranxon kyrpawon a3 40-50mm aap Taru Taxraderonxo,  10-HumeOnn XaHAaK

Pacvmu 3.5.4. - Byppuim KyHIaJIaHITHH KAHCTPYKCHAN KaldyJaKapaamyaa (Kopkapou myaiiug)
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XyJiocau 0001 cerom

Jlap 000u ceroMH KOpH JHUCCEPTATCHOHI My4yTamau HaBU OapHOMaxo COXTa
IIy/1aacT, K1 Jap HaBOaTW XyJA O0apou MEMryid HaMyJaHu XOJAaTXOU AKCTPEManu 00U
napé (catxu OamanaTapuHu 00M napé, macpadu 3uéarapuau oou gapé), xucodu Mmacpadu
MacoJIEX COXTMOH# Ba MyaiisiH HaMyJaHH MaOJlaFll YMyMUU OH METIOWHT Ty 1aacT.

[Termaux0M 9yHUH OapHOMa UMKOH MEIHMXaJ, KU Jap MYAJAaTH KyTOX Macpadwu
MacoJIeXd COXTMOHW Ba MaOjarwm OH MyaisH Kapja ImaBaJ, Ku WH Oa pymiau
WH(DPACOXTOPH KUIIIBAP MYCOUTAT MEKYHA.

MertaBoH rydt, k1 ajsiakail bapHOMa KOPH XYJpO HHUILIOH J0/1aacT, SbHE OH Jap
MaBpuau wuctudoOIa Map KOPXOHAXOW BOXHWAM JaBIaTHH VHCTUTYTH JOWXAKaIldd
“TOYUKTUIIIPOBOIX03” Ba 3aXMpaxoW OOM MHHTaKaW XaB3aBuu napéu Ilany kapop
rupudTaact. beBocuta 60 uctudoma a3 uH O6apHOMa Macpadu MaCOJEXU COXTMOHUHU
MuHTakaxou napéxou I[lany, Kuszuicy Ba Kopapuuxon MyaiissH kapnaa 1ryaa, Oyppuiiu
KYHJIaJJaHTUd MUHTAKaX0 COXTa IIyJa COXWIMYCTaXKaMKyHI aHYOM J10/1a II1y/1aacT.

Hap un 000, XxaMuyHUH Jap acocu OapHOMau NeHIHuUXoArapAuaa OypuIn
KyHaananruu aapéxou Ilany, Kopapuauxon Ba Kusuicy coxra myna, macpadu XxapoqoTu
COXMJIMYCTaXKaMKyH TEIIHUXOA TapAuAaHa Ba Caaad MUHTAKaXOW MYyaWlssHH WH
napéxo BobOacTta a3 ycyiaud MYyBOPUKH COXWIMYCTaXxKaMHAMOW MyCTaxkam Kapjaa
Iy 1aani.

Mydraman OapHOMawW TaxuANIyJa WMKOHHSIT MEIHUXal, KU caMapaHOKUUHU
UKTHCOJUU KOPXOM COXWUJIMYCTaXKaMKyHW Jap paBaHAW TAaTOWKH JIOMXAaXOW KaJIOHU
nHbppacoxTopin Oamana rapaana. Hatnyaxou O6amgacToMana JOpou axaMHUSTH Ha3apUSIBUU
MyX#uM Oyn1a, 3aMHHAW METOI0JIOTHHN XAJUTH MachajlaXOu COXUIIMYCTaXKaMKyHUPO Baceh
Meco3aHj. XaM3aMOH OHXO ap3WIlM aMalil JopaHi, 3epo 00 Ha3apAOLITH CaTXH
MakCUMallul oOU Jap€ yCTyBOPHAMOMHU COXWJ Jap caTxXu OanaHa TabMUH Kapjaa
MellaBa.

bosin xaiinm Hamyn, ki OapHOMaW TaxXWSIIyAapo Jap AWIXOX JApEXOHM YyMXypi

uctudoa HaMy1aH MyMKHH acT.
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XYJIOCAXO

1. Hatu4yaxou acocuu MJIMUH JUCCEPTATCUS
Hatnyaxon TaxXKMKOTH JTUCCEPTATCHOHN, Xa/UIM HABU Machalal XaMTHUPOH
MyOpamMpo BoOacta 0a memryii HaMyJaHHU XOJATXOW SKCTpeMaauu obu napé (caTxu
OananaTapuHu oou Aapé, macpadu 3uéarapuHu oou gapé), xucoou Macpadu MacoIexXu
COXTMOHH, MyalssH HaMmyJaHu MaOjaru XapodyoTu capdumyga Ba  yCyJIH
MyCTaxKaMHaMOWHU CaAApO Jap XyJ TadaccyM MeKyHana. Jlap acocu TaXKUKOTXOU
ry3apoHUJaNTyja YyHUH HaTHYaxo 0a 1acT oBap/ia IIy/1aacT:

v GapoM NEMTYMHAMOUH XOJAaTXOM JKCTpeMalud o0m mapé, xucobu macpadu
MacoJIeXd COXTMOHI Ba MyailssH HamynaHu Mabnarm capd memryga maqmaau HaBU
O0apHomagii nap 3a00Hu 6apHoMaco3un C# coxrta mygaact [11-M];

v’ Taxusu aJrOPUTMH XYIKOPCO3UH Macpapu MacoIEXH COXMIMYCTaXKaMKyHH 1ap
napéxou Kuznmncy Ba KodapHiXoH Ba poXXou XaJIJIM OH Jap capyaniMaxon MaBqy10yaa
[1-M, 2-M, 4-M, 6-M, 8-M, 11-M];

v/ Taxysu aJrOPUTMHU IEMITyA HaMyJaHH X0JaTXOU SKCTpeManu oou napéu Ilany,
Ba TaxXJIWJIK Machajau MelryuHaMon aap capuaimMaxou Mmapuyaoyaa [6-M, 7-M, 10- M];

v TaxJIMJIKA MOJEIXOHM HEMTyUKYHaHal X0JIaTXO! SKCTPEMANIUU 00u 1apé Ba
ucrudoaan ouxo [5-M, 12-M];

v HHTHXO0M yCyJIH COXUIMYCTaXKaMHAMOM Ba YCTYBOP HAMYIaHHU CaId Japéu

Kodapuuxon nap acocu 6apHoman coxramypa [3-M, 9-M, 11-M].
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2. TaBcHUsIX0 oML 0a HCTI/I(l)OIlaH aMaJIni HATHYaX0

Harnyaxou map mamcceprarcus 0a JacToMana axaMuATH aMmanid gqopaHa. OHXOpO
Jap HEemryd HamMyJaHu XOJaTXOHW KCTpeMaliud 00, MUCIU caTXy OajaHATapuHU 00,
caTxu nmactapuHu 00, macpadu 3uéj Ba € kamu 00, aBTOMATUKYHOHUU XUCOOU Macpadu
MacoJIeXd COXWIMYCTaXKaMKyHUH TaMOMH WHIIOOTXOW THUIAPOTEXHUKUH YyMXYypi
uctudona Oypaan MyMKuH wmebomian. ba railip a3, MH HaTUYaxopo Jap areHTUH
oexgomTH 3aMUH HcTHdOAAa KapAaH HMMKOHMHasup acT. Jlap acocu jgacram HaBu
O6apHomaxou 0a Jactomaja 6a JOHUIIYYEH KypCH Maxcyc XOHAaH MyMKUH MeOoIIa.

Anroputmxou 0amgacToManga UMKOHUAT MEIUXAHA, KM 3aXUpaxou OOWH KHUIIIBAp
camapaHok uctudoma kapaa maBaHa. OOBEKTX0e, KM Jap OHXO0 HHE3 Oa
COXMJIMYCTaXKaMKyHl MaB4y]l acT, MeTaBOHaHJ 00 ucTudoaa a3 Melmryi caaaxou
yCTyBOp coxTa masani, ku 100-comaxo xu3maT HaMOSIH[I.

Harnyaum 6a macroBapaamryaa XaMuyHHH METaBOHA/I a3 YOHUOM JAUTap KOPXOHABY
BOXHJIXOM COXTOpHE, KU O BocuTa 00 00 Ba COXTMOHM WHIIOOTXOW THAPOTEXHHKH, a3
qyMmJla COXIJIMYCTaXKaMHAMOWH CQJIIA Tap€ Ba KaHAII MAIIFyJIaH]l, MABpUINA UCTH(OIA

Kapop TUpaj.
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OEXPUCTU UHTULIOPOTU MYAJUIN® TOUP BA MAB3YH
JNUCCEPTATCUSA
a) Maxonaxoe, ku oap Hawipuaxou maxkpuzuwiaganoau Komuccuau onuu

ammecmamcuonuu nazou llpezudenmu Yymxypuu Toyukucmon uon wiyoaano:
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3amumau 2

BA3OPATHU DHEPI'ETHUKA BA 3AXUPAXOU OBHA

YYMXYPHUHU TOYUKUCTOH
PAECATH 3AXUPAXOU OB MUHTAKAU XAB3ABUH MMAHY

735360. m. Kyn06, kyuan H. Comonu -90 Ten: +992948050605, E-mail: borp_kauymov@mail.ru

Az «A5» OA U conn20 26 N /3 w. Kyno6

CAHAJL
ona 6a TATOHKH KOMILIEKCH 0apHOMAaX0 Ba HATHYAXOH KOPH AHCCEPTATCHAH
HoM3aauH Aoaysio3ona Hapsyaso Uexok nap mas3yu «llemryi HaMyaaHH X0QHCAX0H
IKCTPEMAJIHY FHAPOJIOTH Ba HHTHX00H yCYJIX0H COXHJIMYCTAaXKaMKYyH# 60 ucrudoaa a3
MOJEJIXOH MaTeMaTHKID>

Canagu 3epHH Jap OH Xycyc TapTub® moma MemaBan, KH Jap XaKHKarT KOMILIEKCH
OapHOMaxo Ba HaTU4axOH KOpH aucceprarcusiu AOnywioszona Hapsymio Mcxok aap mas3yu
«[Memryii namyIaHH XOAHCAXOH OJSKCTPEeMAaJIHH THIAPOJIOTA Ba HWHTHX00H YyCYyJXoH
COXMJIMYCTAXKaMKyHHA 00 ucrudoaa as moaejxou maremaruki» nap Pagcaru 3axupaxou
o0u muHTakau Xae3aBuH [lanyu BD30 YT tarbuk Ba uctudona Oyprna memaran. Komiuiekcu
OapHOMaxoW Ma3Kyp XaM a3 HHIOXH THIPOJIOTHS Ba XaM a3 HHIOXH MYXaHIUCHH
COXHIMYCTaXKaMKyHH axXaMHSITH KaJIOH nopan. bapHoma Oapoun &€puu aMaiii pacoHHIaH Oa
MYXaKKHKOH Ba MaXXyXHWINTapOHHU COXaHW OOIIMHOCH HHrapOHH/Ja IIyJa, HMKOHHAT MEAWXad, KU
carxu Oamanauu obu map€xo meuiryi rapaan, macpadu o6 map cucremaxou OOEpH MyaiisiH
Kap/ia 11aBajl Ba yCyYJIXOH 'YHOI'YHH COXHJIMYCTaXKaMKyHH TaxJIMJI [IaBaHI.

Jlap acocu MaBJIyMOTXOM OMOpDH Ba MOJEIXOHM MaTreMaTHKHA, OapHOMa MeTaBOHAal
OanaHIIaBUH caTXH OOpO Jap COJIXOU OsIHAA NEelryid HaMosiI, HHYYHHH Mmacpadu obpo Gapou
XO4YarmxXOoM KHIIOBap3d Ba aurap coxaxo xuco® kyHan. MinoBa Oap HWH, HMKOHHMSTH MyaMsiH
HaMy/laHH XapOYOTH MacoOJIeXH COXTMOHHA Jap KOPXOH COXHJIMYCTaXKaMKyHH HH3 NEeINOWHHA
IIy1aacT.

Harnwyaxou 6amacromana 6apou MyXaKKUKOH, JOHHINYYEH, MAardCTPaHTOH Ba YHBOHYYEH
Jlap HaBWIITAHW PHCOJAXOH HJIMHA Ba TaXKMKOTXOH amalii KyMaKk MepacoHaHA. XaMuiyHUH
TarOMKH UH OapHOMaxo 6apou MyXaHAHMCOH Ba MYTaxXaCCHCOHH cOXau OOEpH Ba COXTMOH Jap
MHTUXOOM YCYJIXOM CaMapaHOKHM COXMJIMYCTaxXKaMKyHH, a3 KaOuiau uctudoaau TaxTacaHIXOH
oxaHy OeTOHH, TYpXaJITaXOH CHMHH, CAHTXOH KaJIOHXa4M HHXOAT Mydua MmeGomas.

A3 uMH pY. KOMIUIEKCH OapHOMaxou Taxusuryna O0apou IIaxCOHE, KU Jap cOoXau MNEIryhu
carxu 00, macpadu 00 Ba COXHIMYCTaxKamMKyH# (aboJHsT NOpaHI, 3apyp Ba cyamana Oyna,
TarOMKM OH 0a pymaM HIM Ba aMaJIMsSd THAPOTEXHUKHA nap YUymxypuu TOYMKHCTOH Mycouaar
MEKyHal.

XamuyHuH Oosin Kaia KapJ, KM KOMIUIEKCH OapHOMaxou TapTHO noxa LIyna, Aap UYpOH
amanii rapaunaHd ampu I[lemBom Mmnar, ACOCTry30pH CyIXy Baxnatd MuWuUIdA, [Ipesunentu
Yymxypuu TOYMKHCTOH MYXTa au-@.n@aa.rm PaxMoH 3BJ0H rapauzaaHu coaxon 2020-2040

“Bucrcosan OMy3HIN Ba PyIUfid MAMXOW TaOHMaTIIMHOCH, NaKMK Ba PHE3H Jap cCOXaW WM Ba
maopud”, a3 31.01.2020¢ Iaxrms Kanaﬁm xy0e 6a xucob Mepasar.
o/

Capniopu Paécaru 3axupaxou 051—1 I:' j
MMHTAKau XaB3aBuu [laH4g-u B330 ‘lT & "% X. KaromoB.
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3amumam 5

Yaasaau ¢popmyJiaxo 6apon XucoOM ruipaBIuKuu Maqypon aapé [4]

1 1 1
JIeMEHTXOH XHCOG a=y (0apou capdu a=; (0apou capdu a=3 (0apou capdu
MaKCUMAaJIuN 00H 1apé) MuéHan 00U napé) MHUHUMAJIUH 00U 1apé€)
) ) 0,732 x vy 0,685 x v, 0,565 x v,
Uykypuu Muénau napé, H ——% — —
(1000 x 1) (1000 x 1) (1000 x )
) ) 0,939 x vy° 0,909 x v, 0,835 x v,
Cyppatu Mmu€nau napé, v —5 — —5
(1000 x 1) (1000 x 1) (1000 x 1)
. . o o 0,686 x v;, 0,623 x vy, 0,471 x v,
abCHUpHU 00 Jap sSK METpU MypaOOabu Ma4ypo =v —_— —_— _
(1000 x 1 )*? (1000 x 1 ) (1000 x 1)*?
Coapdor 06 15 6 : 0 7,46 x A’x vy 6,20 x A’x vy 3,50 x 4 x vg
ap@u 00 gap 6apu ycTyBOpH Jape _ _—
Y (1000 x 7 )*7 (1000 x 1 )*7 (1000 x 7 )>"
0,00192 x 4% vy 0,00163 x 4> x v 0,00123 x A% x vy
Humebun ycryBopu yopumasuu 00 | o o e
(o]
6,85 X Q0,10x10,307 7’4 X Q9,083x]0,312 8,45 X Q0,049x10,317
Cypbatu MaypOTaUIKWIKYHaHIIAH 00 V¢ <
AO,ZO A0,175 AO,IO
V¢-CypbhaTHu XapaKaTu Vpe-CypBaTH IIyppan Vo~ CYpBaTH XapakaTH
A.HOMaTXOI/I mapTﬁ XUCCauaxOu KaJIOH XaHI'OMHA AKYOSIIaBUH XHUccadyaxo Xuccauaxou Xyp,[[ XaHT'OMH
H=1m Ba Q nogamyna xanromu H=1wm Ba Q. H=1m Ba Qo
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HN4o3am cypbatn MuéHan yapaéH 6apon XOKX0H ajJlOKaMaHAHa0yAa (IycTaHamaBanaa)(4]

3amumau 6

AHJ103a1 Yykypuu Mu€Hau yapacH, M
XO0KX0 Ba XyCYCUSITXOU OHXO 3appaxou 10.0 Ba
XOKXO0, MM 0,4 1,0 2,0 3,0 5,0 fa’ﬁpa
Yanry noit 0,005-0,05 0,15-0,20 0,20-0,30 0,25-0,40 0,30-0,45 0,40-0,55 0,45-0,65
Kymu maiina 0,05-0,25 0,20-0,35 0,30-0,45 0,40-0,55 0,45-0,60 0,55-0,70 0,65-0,80
a) MuU€Ha 0,25-1,00 0,35-0,50 0,45-0,60 0,55-0,70 0,60-0,75 0,70-0,85 0,80-0,95
0) KanoH 1,00-2,50 0,50-0,65 0,60-0,75 0,70-0,80 0,75-0,90 0,85-1,00 0,95-1,20
[Taranu maiiga 2,50-5,00 0,65-0,80 0,75-0,85 0,80-1,00 0,90-1,10 1,00-1,20 1,20-1,50
a) Mu€Ha 5,00-10,0 0,80-0,90 0,85-1,05 1,00-1,15 1,10-1,30 1,20-1,45 1,50-1,75
0) KanoH 10,0-15,0 0,90-1,10 1,05-1,20 1,15-1,35 1,30-1,50 1,45-1,65 1,75-2,00
Canrxou Maiiza 15,0-25,0 1,10-1,25 1,20-1,45 1,35-1,65 1,50-1,85 1,65-2,00 2,00-2,30
a) MuUEHA 25,0-40,0 1,25-1,50 1,45-1,85 1,65-2,10 1,85-2,30 2,00-2,45 2,30-2,70
0) KanoH 40,0-75,0 1,50-2,00 1,85-2,40 2,10-2,75 2,30-3,10 2,45-3,30 2,70-3,60
Xapcanru Maija 75,0-100 2,00-2,45 2,40-2,80 2,75-3,20 3,10-3,50 3,30-3,80 3,60-4,20
a) Mu¢Ha 100-150 2,45-3,00 2,80-3,35 3,20-3,75 3,50-4,10 3,80-4,40 4,20-4,50
0) KanoH 150-200 3,00-3,50 3,35-3,80 3,75-4,30 4,10-4,65 4,40-5,00 4,50-5,40
Jlynpacanru maiina 200-300 3,50-3,85 3,80-4,35 4,30-4,70 4,65-4,90 5,00-5,50 5,40-5,90
a) MuUEHa 300-400 - 4,35-4,75 4,70-4,95 4,90-5,30 5,50-5,60 5,90-6,00
0) KanoH 400-5000 - - 4,95-5,35 5,3-5,50 5,60-6,00 6,00-6,20
Ba Faiipa

I30x. [lap xap gk CyTyHH YaJBas XaJI1 NOEHUN CypBhaTXOH YapacH 0a XaIau MOEHUH aH103au 3apPaxou XOK, Xaau 0oJonH cypbhaTxo 06a xaaau 0ojaoun

aH/03aM 3appaxo MyBO(UK acT.
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3amumam 7

Vvt a=15° a=30" a=45" a=60" a=75" a=90°
Vo m m m m m m
0 | 1,5 ] 20 0 | 1,5 ] 20 0 | 1,5 ] 20 0 | 15120 0o | 1,5 ] 20 0 | 1,5 ] 20
a=§ — J1ap uH cypart capdpu obu gapé MuHUMaIi Meborman
1,0 0,87 10,84 10,79 10,84 093 1091 0,74 097 1097 [0,64 098 |1,00 |0,56 098 1,01 |0,54 |098 |1,01
0,75 1088 0,76 |0,71 10,99 (09 |0,85 |1,03 099 [095 |1,02 1,04 |1,00 1,00 | 1,07 |1,03 [1,00 | 1,08 |1,04
0,50 10,88 10,68 062 |1,14 0,88 0,79 |1,29 |1,00 [091 |1,37 |1,10 |1,00 |142 |1,15 |1,04 |[145 |1,16 |1,06
033 |08 |062 056 |1,23 [086 0,75 |1,47 1,02 |09 |1,63 |1,14 |1,00 | 1,71 1,20 |1,05 |1,74 | 1,23 | 1,07
025 10,89 060 053 |1,29 [085 0,74 |1,56 |1,03 [0,89 |1,76 |1,16 |1,00 | 186 |123 |1,06 |190 |1,26 | 1,08
020 10,89 |058 050 1,32 [085 0,72 | 1,62 |1,04 [0,89 | 1,83 |1,18 |[1,00 |195 |1,25 |1,06 |2,00 |1,28 | 1,09
a=i— nap uH cypart capdu o6u napé muéna meboman
1,0 0,81 (0,80 /0,79 0,78 109 /089 0,71 1096 |097 [0,62 |098 |1,00 0,56 1099 [1,02 [0,54 0,99 |1,03
0,75 10,80 0,72 10,69 095 088 0,83 |1,01 098 [093 |1,03 | 1,04 |1,00 1,03 | 1,08 |1,03 |1,04 |1,10 |1,05
0,50 1083 |064 |05 |1,10 (084 0,77 | 1,29 |1,00 [091 |1,41 |1,11 |1,00 | 147 1,16 |1,05 |1,50 | 1,19 | 1,07
033 (084 |05 053 |1,20 (083 0,73 |147 |1,02 |0,89 |1,64 |1,15 |1,00 |1,76 |122 |1,06 |1,80 | 1,25 | 1,09
0,25 1084 |05 049 |1,25 081 0,71 |1,57 |1,03 |0,88 |1,79 |1,17 |1,00 1,92 |1,25 |1,07 [1,96 | 1,28 |1,10
020 1083 |054 (047 |1,27 |08 0,69 |1,60 |1,02 |086 |1,87 |1,18 |[1,00 /197 |1,25 |1,06 |2,03 |[1,28 | 1,08
a= %— Jap MH cypat capdu o0u napé Mmakcumanit medoman
1,0 0,77 10,78 0,77 10,75 0,88 088 0,68 094 |09 [0,62 /098 |1,00 0,5 093 |[1,02 |0,54 |1,00 | 1,03
0,75 10,77 0,72 10,66 092 086 |081 |1,00 097 093 |1,04 | 1,04 |1,00 |1,05 | 1,09 |1,04 |[1,06 | 1,10 | 1,06
0,50 10,79 (062 057 |1,09 (084 0,73 | 1,29 |1,00 |09 |143 |1,11 |1,00 | 1,51 | 1,18 | 1,06 |1,54 | 1,20 | 1,08
033 10,79 |05 050 |1,18 [082 0,72 |1,47 |1,01 |0,88 |1,68 |1,15 |1,00 |1,79 |1,23 |1,07 |182 | 1,26 | 1,09
025 1080 054 047 |1,24 081 |0,71 |1,57 1,02 [0,87 | 1,80 |1,17 |1,00 |195 |1,26 |1,07 |[2,00 | 1,29 | 1,11
0,20 080 |052 |045 |1,26 [080 |0,68 |1,22 1,02 |0,86 |188 |1,18 |[1,00 |[2,03 |1,28 |1,08 [2,09 | 1,30 |1,10
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