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Annomayusn. B crartbe chOpMyIHPOBAHBI OCHOBHBIC aCIEKThI Pa3pabOTKH 3AlUTHBIX YCTPOHCTB B BH/IEC MATKUX HAIUIABHBIX KOHC-
TPYKIHMIT B Ka4ecTBE BOJ03a00PHBIX COOPYKEHHI OPOCHTEIBHBIX cHCTeM. Ha OCHOBE MPOBEACHHBIX MCCIICIOBAHHUI KOHCTPYHPOBAHHSI
BO/103a00PHBIX COOPYKEHHI C CHCTEMaMH BOJOOYHCTKH IMPEUIOKEH CICIHAIN3UPOBAHHBIN AJITOPUTM 0 CO3/IaHHUI0 KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX Pa3pabOoTOK [Isi MEJIHOPATHBHBIX BOJ03a00POB B COCTaBE BOJOXO3SHCTBEHHOIO KOMILIEKca. [ToaydeHHbIE pe3yIbTaThl
KOHCTPYKTOPCKO-N300peTaTeNIbCcKUX 3a1a4 AJIsl MATKON HAaIIaBHOW KOHCTPYKIHH, HCIIOJIB3yeMOH B KadeCcTBe BOJI03a00PHOT0 COOPYKEHNS,
TIO3BOJISIOT C/IeNIaTh OTOOP PAacUETHBIX PACXOJOB OPOCUTENIBLHOM BOIbI (Q, M?/c) B TpeOyeMOM KOJIMYECTBE M KauyecTBE C 00eCHeYeHHEM
9KOJIOTNYECKON OE30ITaCHOCTH MEIMOPATHBHOM cucTeMbl. J[jisi perreHns 3a1ad Mo 00ecIeueHn o YKOIOTHYECKOi 6€3011aCHOCTH MeJHO-
PATHUBHOM CHCTEMBbI BECh KOMILIEKC BXOSIINX B cocTaB BTK KOHCTPYKTHBHBIX COOPY)KCHHH, 3aIIUTHBIX YCTPOICTB M TEXHOIOTHYECKOTO
06opyaoBaHust ObLT pas3/eieH Ha TPH B3aMMOCBSI3aHHBIC MEX/Iy COOOH KOHCTPYKTHBHO-TEXHOIOTHYECKHX Onoka — «BomHbINH 00BEKT —
Bomo3abopHbie coopyxeHuss — MeanopaTiHBHas CHUCTeMa». B MSATKHX HalIaBHBIX OHMOMO3UTHUBHBIX KOHCTPYKIHSX BOJ03a00PHOTO CO-
OpYKCHUsI PEJIaraeTCs HCIOIb30BaTh ISl OYHCTKHA OPOCHTEIBHOM BOJIBI 3aIIUTHOE CPEACTBO B BUJIC €PIIOBO (HHIBTPYIOLICH 3arpys3-
KH — 3KOJIOTHYECKH OE30ITaCHOE CPECTBO 3aIUThl MEIMOPATHBHBIX CHCTEM OT MEXaHHYECKHUX M OHOJIOrHYECKUX 3arps3HeHnil. [lokasaHa
9KOHOMHKO-MaTeMaTH4eCKasi MOJIeJIb CICHHAIN3HUPYyEMOr0 THIIA PHPOIHO-TEXHHYECKON cucteMbl «BosHblii 00bekT — Bomo3abopHbie
coopyeHHs: — MennopaTuBHasi CHCTEMay, KOTOpast IPEACTABISIET COO0M AIEMEHT METHOPATHBHOTO BO/103a00pa CO CBOHCTBAMH AKOJIOTH-
4eCKoi 6e30MacCHOCTH, HANPABICHHBIMH Ha MTOBBIIICHHUE [UI0OI0POIHS TI0YBBI K SKOHOMUYECKHUiT 3 (eKT Bcero arpapHOro KOMILIEKca.
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The main aspects of the development of structural and technological devices
to ensure the safe operation of water intakes of reclamation systems
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Abstract. In the article, in order to solve various design problems of the hydraulic engineering and reclamation class, taking into
account the conditions of functional operation of soft floating structures as water intake structures, the main aspects of the development of
protective devices for irrigation water are formulated. As a result of the conducted research, based on the experience of designing water
intake structures with water treatment systems, a specialized algorithm for solving problems of creating constructive and technological
developments for reclamation water intakes in the water management complex was developed. The obtained results of the design and
inventive tasks for a soft surfaced structure used as a water intake structure make it possible to select the estimated irrigation water costs
(Q, m¥s) in the required quality and quantity and ensure the environmental safety of the reclamation system. In order to solve the tasks of
ensuring the environmental safety of the reclamation system, the entire complex of structural structures, protective devices and technological
equipment included in the water management complex was divided into three interconnected structural and technological schemes as part
of a specialized type of natural-technical system “Water object — Water intake structures — Meliorative system”. Soft surfaced biopositive
structures of a water intake structure as part of a reclamation system have been developed, in which the main protective agent is the first
proposed by the author for the purification of irrigation water — a ruff filtrating load, which is an environmentally safe means of protecting
the reclamation system from mechanical and biological contamination. An economic and mathematical model of a specialized type of
natural-technical system “Water object — Water intake structures — Meliorative system”is presented, which represents the final stage of
ensuring environmental safety of reclamation water intake, which is the main factor in increasing soil fertility and, accordingly, economic
efficiency in the whole agricultural complex.

Keywords: reclamation water intake; soil fertility; soil loading; irrigation water; agricultural complex; structural and technological
solutions; economics-mathematical model.
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Beeoenue. B ycnosusix miobanu3aiyy MAPOBOW SKOHOMUKH BaKHEHILIEH 3a/1adeli rocyAapcTBa sIBISICTCSl COXpaHEeHUe Na-
pHTETa €ro MPOJIOBOIBCTBEHHOI 0€30MacHOCTH, IPHYEM OOJIBIIYIO POJIb UIpaeT (yHKIHOHAIBHAS padoTa MEIIMOPaTHBHOTO
B07103200pa — KaK OCHOBHOTO 3B€HA MEX/y HCTOYHUKOM BOJIOCHA0KEHHMSI 1 MEITMOPATHBHOM CUCTEMON. ATpapHBIil KOMILIEKC
Poccun — 310 O1MH M3 HanOoJee Pa3BUBAIOIIMXCS CEKTOPOB HAIIMOHATILHOW 3KOHOMUKH. Ha riepBom atarie Tpedyercst CHHxke-
HUe MoKa3zaressi umnopro3amenenus 10 15-20 % BmecTo nMmeronuxcs B HacTosiiiee Bpemst B Poccutickoit @enepanuu 38 % u
CHM)KEHHUE 3aBUCHMOCTH ITPOMBIIIIIEHHOCTH U CEIIbCKOTO XO3sICTBA OT MHOCTPAHHOTO 000PY/IOBaHUSI M UMIIOPTa ChIpbs [3—7].
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Memoouka uccnedosanuit. JIns penieHus pa3aUuHbIX KOHCTPYKTOPCKUX 3a/1ad THAPOTEXHUUECKOTO U METHOPATUBHOTO
KJ1acca, yUUThIBasi yCJIOBHS (DyHKIMOHAIBHON paboThl MATKUX HaruiaBHbIX KoHcTpykunii (MHK) B kauecTBe Bom03a00pHBIX
COOPY)KCHHH B COCTaBE BOJIOXO3SICTBEHHOTO KOMIUICKCA MEJIIMOPATUBHON CHUCTEMBI, C(DOPMYIMPOBAHBI OCHOBHBIE aCHEKTHI
pa3paboTKN KOHCTPYKTUBHO-TEXHOJIOTMYECKHUX yCTPOMCTB.

1. ITpuem pasaeneHus: pa3aeauTb AEMEHTbI KOHCTPYKIUH Ha YaCTHU.

2. [Ipuem cOBMEIIEHHS: COBMECTUTH B OJHOI KOHCTPYKLUH Pa3HbIC MPUHIUIBI 3AIIUTHBIX MEPOIPUATHH.

3. IIpuHIMITBI YIIPOLICHUS: CIOKHBIE (DYHKIIMOHAIBHBIC B3aUMOCBSI3N MEXK/y KOHCTPYKTUBHBIMHU 3JIEMEHTAMH U BOJHO-
ro 00beKTa 3aMEHNTh Ha MIPOCTHIC; BBECTH ONTUMAJIbHYIO KOOPIHHALHIO.

4. Ilpuemsl ipeoOpa3zoBanHus GOPMBI: OLIEHUTH BIUSIHUE (POPMBI KOHCTPYKIMU HA 3PPEKTUBHOCTH PadOTHI.

5. Ilpuem HapyIIeHUsI CHMMETPHH: HCIIOIB30BaTh 3aM1achl JIMHEHHBIX Pa3MEpOB TKaHEBBIX MOJIOTHHII HA H3MEHEHHE (Hop-
MBI IIPHU B3aUMOJEHCTBUH C BOAHBIM ITOTOKOM.

6. [Ipuem «HA0060POT» C EpeOpUCHTAINEH: C/IeNIaTh IBIXKYIIMECS YaCTH B KOHCTPYKIIUH HETIOABHKHBIMH, a HETIOBHIK-
HBIE — JBIDKYIIUMUCS.

7. Ilpuem KOJIN4ECTBEHHOTO U3MEHEHUS: U3MEHHUTD TPAJAULMOHHBIEC BEJIMYUHBI APAMETPOB KOHCTPYKIUHN UM TEXHOIO-
THYECKOro Mpouecca.

8. [IpuemM M3MEHEHUsI Cpebl: OKPYXKAIOUIYI0 BOJIHYIO Cpely JONOIHHUTh JIPYyTrUMHU (akropaMu (ITy3bIpbKaMu BO31yXa,
XMMHYECKUMH 3JIEMEHTAMH, (PUIBTPYIOIINMHE JIEMEHTaMH U T. 11.).

Pesynomamut uccnedoganuii. I1oaydeHHbIe pe3ysibTaThl KOHCTPYKTOPCKO-H300peTaTebCKUX 3a/1a4 JUIsl MSTKOU
HaIIaBHOIM KOHCTPYKIMH, MCIIOIb3yeMOH B KaueCTBE BOJ103a00PHOI0 COOPYXKEHHS, II03BOJISIOT cenarh oT0op pac-
YETHBIX PACXOA0B OPOCUTENbHOM BOabI (Q, M?/c) B TpeOyeMOoM KadeCTBE M KOJIMYESCTBE M O00CCICUYMBAIOT IKOJIOTH-
YeCcKylo 0e30MacHOCTh MEIHOpaTHUBHOM cucTemsbl [1-7]. B HacTosiee BpeMsi, y4UTBIBask CAaHKLNHU, PEIbsBIsIEMbIC
K Hallell cTpaHe, 3ajada 110 COBEPIIEHCTBOBAHUIO UMEIOIIUXCS KOHCTPYKTUBHBIX PEIIEHUH U CO3JaHUI0 HOBBIX C HC-
MI0J1b30BaHUEM COBPEMEHHBIX OTEUYECTBEHHBIX MaTE€pPUANIOB, K MPUMEPY, BBICOKOIPOUYHBIX CUHTETUYECKUX TKAHEBBIX
MaTepHaJioB, KaK HUKOT/A aKTyallbHa U TPEOyeT JOMOIHUTENbHBIX UCCIIEI0BAHNN, TEOPETHYECKUX U KOHCTPYKTOPC-
KHX ITPOpabOTOK.

[Tpu penrenun KoMIuIeKca 3a/1a4 M0 0OECIEYEHHIO COBPEMEHHBIX TPEOOBAHNUI HKOJIOIMYECKON OE30I1acCHOCTH Ha JieHc-
TBYIOIIMX M CO3/J[aBacMbIX BOJI03200pax MEIHOPATUBHBIX CHCTEM 3a METOJOJIOTHUCCKYIO OCHOBY OBLI NMPUHST CHCTEMHBIN
aHaJIM3 MpoIeccoB (POPMHUPOBAHUS, NCIIOIB30BAHNSI BOAHBIX PECYPCOB U CHCTEMHBIH ITOJX0J, KaK crioco0 CO3aHusl CIIeIH-
IN3UPYEMOTO THUIA TPUPOTHO-TEXHUYECKON crucTeMbl «Boublii 00bekT — Bono3abopHsie coopyskeHunst — MenuoparuBHast
cucrema» (IITC «BO — BC — MC»). Ucxons u3 06001enHoro nousTHs «CucTeMa B CO3JaHHH HAyYHBIX OCHOB METOJIOJIO-
T'M{ B MEITMOPATHBHBIX CHCTEMaxX, PaCCMaTpPHBAJINCh OCHOBHBIE 0Aa30BbIe BOIPOCHI BOAOMCTOUHHKA — peka JloH: ananu3 ¢yH-
KIMOHAJILHOH paboTh! JelcTBYOIMX (TTopsiika 44) Bo03a00pHBIX COOPYKEHHH B HI)KHEM TEUCHUH IaHHOH peKH; pa3pador-
Ka Hay4HBIX OCHOB 110 co3aanuto crnenuannzupyemoro tuna [ITC «BO — BC — MC» u pac4eTHO-KOHCTPYKTHBHBIX METOJOB
9KOJIOTMYECKH MPUEMIIEMbIX KOHCTPYKTUBHBIX PELICHHN.

B MeTononorun odecnedeHus 3KOIOrHUeCcKoi 0€30IMacHOCTH MEIHOPaTUBHBIX BO03a00POB OJHUM M3 BAKHBIX BOIIPO-
COB, TPEOYIOIIMX HEOTHEMIIEMOT'O PEIICHHS, SBISIOTCS ONPEICIICHHE W OLIEHKA I'PaHUI] 30H BIMSHUS BO103a00pOB, KOTOPHIC
OCYILECTBIIAIOTCS HA OCHOBE aHAJIN3a MHKEHEPHO-IKOIOTNYECKUX U3bICKAaHUN, CUCTEMHOT0 9KOJIOTMYE€CKOr0 MOHUTOPUHTA U
OLICHKH (DYHKIIMOHAIBEHON paboThI ICHCTBYIOIINX BOJIOXO3SHCTBEHHBIX CHCTEM.

B pesynbrare npoBeseHHBIX HCCICAOBAHUI Ha OCHOBE OIbITa KOHCTPYMPOBAHHMS BOJ03a00pPHBIX COOPYKEHHH C CHC-
TEeMaMH BOIOOYHUCTKH [7—14] pa3paboTaH crennalM3upOBaHHBINA aArOpPUTM PEIICHHMS 3a]a4 110 CO3JaHUI0 KOHCTPYKTHBHO-
TexHosorndeckux paspadorok (KTP) s menuoparnBHBIX Bo703a00pOB B cocTaBe Bopoxo3siicTBeHHoro komiuiekca (BTK)
U npezacrasieH Ha puc. 1. ITocnenoBarenbHOE OCYLIECTBICHHE ATANOB aJrOPUTMA HAMPABIEH HA MOUCK KOHCTPYKTHUBHBIX
BapUaHTOB PELICHUN IOCTaBICHHBIX 3a7ad.

Ananu3oMm (QyHKIMOHAIBHOW paboThl Ha ICHCTBYIOIINX MEINOPATHBHBIX BO03a00PHBIX COOPYKEHUSIX B Ipejienax Oac-
ceifHoBoii reocucremsl Huknero Jlona B PocroBckoit, Bonrorpanckoii obmactsx, CraBpomnoiabsckoMm 1 KpacHogapckom kpa-
sx n PecriyOnuke Kanmpikun ObIIIO yCTAHOBIICHO, YTO Hapsiay ¢ MpoOJIeMOil 0 COXpaHEHHI0 MHOT000pa3us NXTHO(DAyHBI,
B)XHBIMH BOIIPOCAMH SIBJISIETCS 3al[Ta MEIMOPATUBHON CHCTEMbl OT MEXaHUYECKUX M OMOJIOTHYECKUX 3arpsisHEHUMH, moc-
TYHAOLIUX U3 BOAHOTO 00bekTa. J{is pemenus 3a1a4 1o 00eCcreuyeHNIo SKOIOTHUECKOH 6e3011acCHOCTH MEIMOPaTUBHOM CHC-
TEMbI BeCh KOMIUIEKC BXOAAIUX B cocTaB BTK KOHCTPYKTHBHBIX COOpPYKEHUH, 3aIIUTHBIX YCTPOMCTB U TEXHOIOTMYECKOTO
00opynoBaHust ObLT pa3JielieH Ha TPU B3aMMOCBSI3aHHbBIE MEX/Y COO00H KOHCTPYKTHBHO-TEXHOJIOIHYECKHE CXEMBI B COCTaBe
cnenuammupyemoro tumna [ITC «BO — BC — MC» (puc. 2).

Crermaimmzupyemsiii tn [TTC «BO — BC — MCy nperncrasiser co6oi (pyHKIMOHAIBHYO paboTy MEITMOpaTHBHOTO BO103a00pa,
BKJIFOYAOIINI TPU B3aMMOCBSI3aHHBIX MEXITy cO00H KoHCTpyKTHBHO-TexHOornuecknx pemtenus (KTP) — KTP-1, KTP-2, KTP-3.
Karknast KOHCTPYKTHBHO-TEXHOIOTMYECKast pa3paboTKa 00ecreunBaeT 3aIuTy 00beKTa, IJIe 10/l 0OBEKTOM 3aIlUThI BHICTYIIAET OpO-
CHTEJbHAs BOZIA Yepe3 BOJI03a00PHOE COOpYKEHHUE, 00eCTIeYHBaIOIIast SKOJIOTHYECKYIO 0€30MaCHOCTh MEITMOPATUBHOM CHCTEMBL.

[To pesynbraTraM Hay4HOr0 0OOCHOBAHUS MPUHSTO, YTO IKOJIOTHYECKH YCTOHUNBOE (PyHKIIMOHUPOBAHUE CHICIUAIIU3UPY-
emoro tuna [ITC «BO — BC — MC» B cocTaBe KOTOPOH TeCHasi B3aUMOCBA3b, B3aUMOAEHCTBYSI U B3aUMOOTHOILIEHUS MEXKIY
TpeMsi KOHCTPYKTHBHO-TeXxHoorndeckumu paspadorkamu (KTP-1, KTP-2 u KTP-3), obecneunBaer skonoruueckyio 6e30-
MAaCHOCTh MEIHOPATUBHBIX cHcTeM Ha ypoBHE 90-95 % [7-14].

dopmMHpyeMOe 3KOJIOTHUECKOEe COCTOSIHUE B 30HAX BIMSHHS BO03a00POB MEIMOPATHBHBIX CHCTEM B COCTaBE CIICIHa-
msupyemoro tuna [ITC «BO — BC — MC» 00ycioBIMBaeTcst KOMIUIEKCOM 3aIIUTHBIX MEPOIIPUATHH. DTH MEPONPHUSITHS OII-
PEIeNsIoT HallpaBJICHHE Pa3BUTHS IOCTUTHYTBIX PE3YNIBTaTOB 110 00ECIIEUSHHIO 3KOJIOTHUECKOI 0e3011acHOCTH BO103a00pOB
MEITHOPATUBHBIX CUCTEM.

Jlnst pa3paboTKN KOHCTPYKTUBHO-TEXHOJIOTHYECKHX YCTPOMCTB U3 COBPEMEHHBIX OTEYECTBEHHBIX MaTepHalioB 1o odec-
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NeYeHNI0 0e30macHOi paboThl BO103a00POB MEIHMOPATHB-
HBIX cucTeM 3a ocHoBY npunsTel MHK BomozabopHoro co-
opyxeHusi, pazpadorannsie B. JI. Bonnapenko u apyrumu
aBropamu (puc. 3).

Ha ocnoge 6a3zoBsix MHK 0butn paspa®oransl MsTKHE
HaIIaBHbIC OMOTIO3UTUBHBIE KOHCTPYKIIMU BOJ103a00pHOTO
COOPY’KEHHUS B COCTABE MEINOPATUBHON CHCTEMBI, B KOTO-
PbIX OCHOBHBIM 3allIUTHBIM CPCIACTBOM SABJIACTCA MPEAI0-
JKEHHBIII aBTOPOM B IIEpPBbIC ISl OYMCTKH OPOCHUTEJIBHOU
BOJBI — epiuioBas (UIBTpyIOIAs 3arpyska, sBISIOMIASNCS
9KOJIOTUYECKH O€30TacHBIM CPEJICTBOM 3aIUTHl MEIHOpPa-
TUBHOH CHCTEMBI OT MEXaHHUYECKNX U OMOJIOTMUYECKUX 3a-
rpsi3HEHUH (puc. 4, 5).

B 3aBHcMMOCTH OT KOHCTPYKIIMM M Marepuaia epiia
3alUTHRIE (DYHKIUH KOHCTPYKIHH OWITO3UTHBHOTO YCT-
poiicTBa MeHAIOTCA. MArKuil MepcTsSIHON eplll BBIIOIHSIET
(YHKIMIO OYUCTKH OPOCHTEIEHON BOABI OT CHHE-3EJICHBIX
Bojlopociei. YKecTkue epiun, W3rOTOBJICHHBIE U3 JIECKH,
ABIIAIOTCA OPYAMEM OTIYTHBaHUS (pa3fpa)kuTeseM I0CIie
KOHTaKTa ¢ pbIOOH) MajJbKOB pbIO, T. €. PbIOO3AIUTHBIM
YCTPOHCTBOM. A €ClIM KOHCTPYKIIMIO €pIIOBOTO (PHIBTPa
MOJKITIOYHTD K JJIEKTPOUMITYIbCHOMY yCTPOHCTBY, IPEAIIO-
JKEHHOTO aBTOPOM, TOTJ[a MATKasl HAIUIaBHasi OMOMO3UTUB-
Hasl KOHCTPYKIUSI CTAHOBUTCS €IIE€ U YCTPOWCTBOM 3JIEKT-
POKYNIHPOBaHUA JIpelicceHbl. B memoM mepeobopymoBaHme
BOJIOTIPHEMHUKA TaKOW KOHCTPYKIIMEH 0OecreunBaeT KO-
JOTHYECKYI0 0e30MacHOCTh MEIMOPAaTHBHOTO BOJ03a00pa
ITyTE€M MPEJOYHCTKN OPOCUTEIBHOI BOJBI OT MOBEPXHOCT-
HBIX M JOHHBIX HAHOCOB, OT CHHE-3EJICHBIX BOJOPOCICH U
JPEHCCEHBI C IENIbI0 COXPaHEHHs PHIOHBIX 3aacoB B HC-
TOYHUKE.

Ha puc. 6 nmpencraBieHa 5KOHOMHUKO-MaTeMaTH4YecKas
MOJIETb CIEHUATN3UPYEMOro THIIA TPUPOIHO-TEXHHUYEC-
kot cucteMbl «BO — BC — MCy», koTopast nmpeacTaBisier
coboif 3aBepmaromuii sTan odecrmeyeHns IKOIOTHIECKON
06e301acHOCTH METHOPATHBHOTO BO03a00pa, SBIISIOIIAM-
Cs1 OCHOBHBIM (DaKTOPOM TTOBBIIICHHS TUIOOPOIUS TTOYBEI
1 COOTBETCTBEHHO SKOHOMHUECKOH 3(hpexTuBHOCTH B IIe-
JIOM arpapHOTO KOMILIEKCA.

3axnrouenue. ChHopMyTUPOBAHBEI OCHOBHBIC aCIICKTHI
pa3paboTKN KOHCTPYKTUBHO-TEXHOJIIOTHYECKHUX YCTPOMCTB.

B pesynbrare npoBe/IeHHBIX HCCIIEI0BaHMI pa3paboTaH
CHeNHMaIM3UPOBAHHBIN aJTOPUTM pEIIeHUs 3aJad Mo COo3/a-
HHIO KOHCTPYKTUBHO-TEXHOJIOTHYECKHUX Pa3pabOTOK [UIsl Me-
JHOPATHBHBIX BO/1032a00POB B COCTaBE BOAOXO3SIHCTBEHHOTO
KOMILJIEKCa.

Pazpaboransl MSTKHE HAIUTABHBIE OWOTO3WTHBHBIC
KOHCTPYKIIMH BOJI03200pHOTO COOPYXKEHHSI B COCTAaBE Me-
JMOPATUBHOM CUCTEMBI U3 BHICOKOIIPOYHBIX OTEYECTBEHHBIX
MarepuaoB, B KOTOPbIX OCHOBHBIM 3aIIUTHBIM CPEICTBOM
SIBIISIETCS TIPEJIOKEHHBI aBTOPOM BIICPBBIC ISl OUMCTKH
OpOCHUTENBHON BOJBI — €pIIoBas (UIBTpPYIOIIasl 3arpyska,
SIBJISTFOIIASACS] OKOJIOTHYECKH O€30MacHbIM CPEJICTBOM 3alllv-
TBI MEJIMOPATUBHON CUCTEMBI OT MEXaHHYECKHX M OHOJIOTH-
YECKUX 3arpsI3HEHUN.

[IpencraBneHa SKOHOMHKO-MAaTeMaTHUYECKash MOACIH
CIICHHUAIU3UPYEMOT'O THIIA HpHpOI[HO-TeXHPI‘-IeCKOﬁ CHUCTC-
Ml «BO — BC — MC».
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Puc. 6. Ixonomuko-mamemamuueckas Mooeb CREYUAIUIUPYEMO20 MUNA RPUPOOHO-mexHuuecKoul cucmemusl «BO — BC — MCy:
I — ucmounux éooocnadncenusn (600nwtii 006vexkm); I — cucmema npedsapumenbHoil OO2ONMOEKU OPOCUMEILHOL 800bl
(80003adopnsie coopyscenusn); I — menuopamuenas cucmema; A, — mexanuuecKkue 3azpasnenus (Mycop, uiy2d, ied, Hanocel u op.);
A, — cune-3enenvie éodopocau; A, — opeiiccena; V, — neouuwjennstii 00vem eodonpuemnura; V,— ouunwgennan opocumenvnasn 600a
(V,=V,— (A, A, +A); ¥V —yposicaiinocms 06owinslx Kynomyp; Y, — yposicainocms mexuuueckux Kyansmyp;

m.
Y . —ypoxcaitnocme Kopmoswlx Kyaemyp; V. — 00vem osougnblx Kynomyp; V. — 00vem mexnuueckux Kynomyp; V. — oovem
Kopmogovlx Kynomyp; 1Y, — 00x00 om osownvix Kynomyp; /1Y — 00x00 om mexnuueckux kynomyp; /1Y — 00x00 om KopmogvLx
Kkynomyp; /I — 00x00; I3 — ykonomuueckue sampamol; BO — ¢oonvtii 06vexm; BC — 60003adopnsie coopyxncenus;

MC — menuopamuenasn cucmema; KTP-1 — KoHCmMPYKMuUGHO-mexXHo102UYECKAs PA3PAOOmMKa
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