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3. CHUYKEeHME MOLLIHOCTU CUCTEMbI MPUTOYHOM NOANO/IbHO — MOTOJIOYHOM
BEHTUNALUM U KOHAMLUMOHNPOBAHUS 33 CHET KOMMIEKCHOTO UCNO/b30BaHUA BCEX
BMAOB 03€/1€HEHUSA, YTO NO3BONSAET CHU3UTb TEM/IOBYHO MOLLHOCTb Ha 7-10 %.
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Annotation. The paper deal with modernized solutions to the use of water supply and
sanitation in connection with emergency condition of existing systems; the problem of envi-
ronmental pollution, existing stock of fresh water which is significantly reducing.
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of energy.

BBeaeHue. B coBpemeHHbIX YC/I0BMAX 3KON0TMYecKaa 6€30nacHOCTb CTPO-
NTeNbCTBA M 3KCMyaTaUUM UHKEHEPHbIX KOMMYHUKALUMA BO MHOIMOM CMOCO6-
CTBYET YCTOMUYMBOMY Pa3BUTUIO ropoaoB. OCHOBHbIM 3/1EMEHTOM FOPOACKMX CU-
CTEeM BOAOCHAOXKeHUA M BOAOOTBEAEHUA ABAAIOTCA MarncTpanbHble Tpybonpo-
BOAbl, MMetoLWMe cTpaTernyeckoe 3HayeHne B obecneveHnn becnepebonHoro
BOAOCHabXXeHMA HaceneHma 1 BOA0OOTBEAEHMA OT HUX CTOYHbIX BoA,. HeyaoBne-
TBOPUTENIbHOE COCTOAHME cUCcTeM B BONbLUMHCTBE FOPOAOB, HECOBEPLUEHCTBO
ynpaB/eHUA UX 3KCNyaTauMen NnpmBoaAT K MHOTOYUCAEHHbIM aBapuam Tpybo-
NPOBOAOB W, KaK CIeACTBUE, K MAaTeEPMAIbHOMY U 3KOIOTUYECKOMY yLuepby.

Lienb pabotbl. PaccmoTpeHme npeanorKeHHbIX MOAEPHUINPOBAHHbBIX CU-
CTemM BOAOCHabXeHMA 1 BOAOOTBEAEHUA C UCNONb30BAHUEM MX B NEPCNEKTMBE
Pa3BUTUA TOPOLA U YMEHbLUEHMEM KOJIMYEeCTBa 3arpA3HAIOLWMX BelLecTs, 414
y/ly4LleHMA COCTOAHMA BOLHbIX PECYPCOB, OKPYrKatoLLEeN cpeabl.

Marepuan u pesynbratbl UccneaoBaHUn. TeHOEHLUNA PAa3BUTUA TOPOLOB
B COBpeMeHHOM MUpe npeanosiaraetca no npuHumny «Komnakr-Cutu». Ncxoan
13 3ToM KoHuenuun K 2050 roay r. JHenponeTpoBCK byaeT YKPYNHATLCA U Bbl-
AenaTbcs 060cob6/1eHHbIE KUble PAaMOHbl HA BO3BbILWEHHOCTAX C BbICOTHbIMM
34aHMAMM U 3e1eHbIMW 30HAMM B HU3UHAX. [lna aToro Heobxogmma pa3paboTka
peLLeHN, NO3BONAOLWMX BbIOpaTb paLMOHaNbHbIMA CNOCO6 BOCCTAaHOB/EHME Ce-
Tel BOAOCHAOXKeHNA 1 BOAOOTBEAEHNA ANA 3a4aHHbIX YCNOBUN.

Ha paHHoe Bpemsa r. [JHenponeTpoBCK 06CAyXKMBaeTcaA TakKMMM BOAO-
OUYUCTHbIMU coopyXeHuamun: JlesobepexHaa cTaHuMA aspauumn, KOXKHasA CTaH-
uMa onepauun, LleHTpanbHaa CTaHUMA aspauun, N COOPYKEHUAMN BOAONOANO-
TOBKM — JToMOBCKasA, AynbCcKas, KargaKkcKkaa HaCOCHO-GMAbTPOBAIbHAA CTAHLMUA.

Ll,eHTpal'IVI3OBaHHbIe CcncTtembl BOp,OCHa6)KEHVIFI M BogoorTseaeHNA 3aHUMMaAOT
N
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6onbluMe NaoLWaan, CNOXHbI B 3KCNayaTaummn, 6oabluoe Konmyectso obopyao-
BaHMA MOPaNbHO ycTapeno U GUsnYeckn usHoweHo. MNostomy npeanaraercs
YCTPOMCTBO COBMECTHOIO MCNONb30BaHMUA LLEHTPANIbHOM CMCTEMbI BOAOCHAbXe-
HUA N NOKaNbHOM cucTeMbl BogocHabkeHua [3]. Nlopoa 6yaeT cHabxkaTtbea Jlo-
MOBCKOM HacOCHO-GUNbTPOBA/IbHOM CTaHLMEN, BCE CTOKM OT ropoAaa oTBoAATCA
— LleHTpanbHOM cTaHUMeEN aspaumn. B cBA3M C yMeHbLUEHMEM NAOWAAM }KUNOM
3aCTPOMKU U C YBENMYEHUEM BbICOTbI WJbIX 34aHUIN, OKA/IbHbIE CUCTEMBI DY-
AYT YCTPamBaTbCA B KaXKAOM paiioHe. B oKanbHbIX CUCTEMAX BoAa Noc/ie BOC-
CTaHOB/IEHUA NOTPEOUTENBCKUX KAauyeCcTB OUYULLLEHHAN BOAA UCNONb3yeTcsA B 060-
poTe 04HOro WAW NOC/e0BaTe/IbHO HECKOIbKMX TEXHO/IOTMYECKUX MpoLeccax.
MpY NONOMKe KaKoro-1mbo y4yacTka, NosBASETCS BO3MOXHOCTb BbICTPOro ycTpa-
HeHuA npobaembl U NepepbiBa NOAAYN BOAbI A5 MEHbLLIErO KOANYECTBaA NoTpe-
6uTenei Ha 3TOM yyacTKe.

O6opoTHan cxema obnagaeTt ewe 60NbWLIMMU BOSMONKHOCTAMU B YAELLIEBNEHUM
CUCTEMbI BOAOCHabXKeHNA. OTO AOCTUraeTCcsa COKpalleHMem notpebneHuna cse-
el Boabl n cbpoca 3arpsA3HEHHbIX CTOKOB.

PucyHok 1 — Cxema COBMECTHOro BOAOCHabKeHUA u
BO400TBEAEHUA LLEHTPANAbHOM YacTu r. [JHenponeTpoBCKa

[na ymeHblIEHUA UCNONb30BaHMA BOAHbIX pecypcoB peku [dHenp B gomax
npeanaraeTca UCnosib3oBaHMe 06PAaTHOOCMOTUYECKUX YCTAHOBOK, PACMOJIOMKEH-
HbIX B MOABaNIbHbIX MOMELLEHMAX, C LLe/Ibio Yy4LLIeHMA KayecTBa 060pOTHOM Nn-
TbeBoW BoAbl. MpUHLUMN paboTbl 06PAaTHOOCMOTUYECKOM YCTaHOBKM OCHOBaH Ha
ABNEHUM 06paTHOro ocmoca.
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1-Hacoc; 10 — 610K 3aLUNTbI "
2 — GUABTP C HaCbINHBIM 030HaTOP3;

aKTUBUPOBAHHbIM YIIEM; 11— 610K NOAOTOBKM
3 — dunbTp € HacbinHOM BO3AYXa;

- - r
MOHOOBMEHHOW CMONOM; 13 — aBTOMaTVKa yPOBHS

4- nonunponuneHoebIu OYMLLEHHOM BOABI B

buneTp; HaKONUTENbHOM EMKOC- ;@ dan \l\

5,12 - membpaHa 06paTHOrO 14 4 asTomaTUKa npo-

i MbIBKM MeMBpaHbl.
6 — HaKOMMUTE/IbHAA EMKOCTb;

7 — reHepaTop 030H3;
8 —3)eKTop;
9 — cTaTUUECKUIT MUKCED;

PUcyHOK 2 — PacnonoskeHne 06paTHOOCMOTMUUYECKOM YCTAaHOBKM B }KUIOM AOMe

[Ona cuctem ropavero BoAOCHabXKeHUs npeanaraeTca MCNoAb30BaTb CON-
He4yHble 6baTapeun, KoTopble ByayT MHTErPUPOBAHbI B 0ObIYHYIO YepenuLy KpblLl-
HbIX MOKPbITUN. MHPpPaKpacHOe CONHEYHOEe U3/lyYeHMe HarpeBaeT TenI0HOCU-
TeNb UK 0ObIYHYIO BOAY B COTHEYHOM KOJIJIEKTOPE, NMOCAE YEro HarpeTtas Boaa
aKKymynmpyetcsa B bake-HakonuTesne, U MOXKET MCNONb30BaTbCA ANs ObITOBbIX
HY»A, unn ansa oborpesa 34aHuA.

Cnctema CONHEYHOro TeniocHabXeHnAa AnAa KpyrnorognyHoro Mcnosb3o-
BaHWA A0/1KHA ObiTb ABYXKOHTYPHAA, C NPUHYAUTENIbHOW LUMPKYAALUMEN Tenno-
HoCuTenA.

INEeKTPUYECKMI A0TPEB MOXKET UCMO/b30BaThCA 418 06ecnevyeHnsa HyKHOM
TemnepaTtypbl BOAbl CACTEM FropAYEro BoA0CHabKeHnA, 0cO6eHHO B NAaCMYpPHYHO
noroAay, Korga Co/IHEYHOM 3HEPTUMN Masio. AKTUBHbIE CUCTEMbI MOXHO UCMNO/b-
30BaTb HE TO/IbKO A5 Harpesa BOAbl, HO M AN1A aKKYMYASLMOHHbIX CUCTEM OTON-
NEeHuA.

Cuctema BoaooTBeAeHMSA NpeanaraeTca AByxTpybHas, [2] oanH cToaK ans
cAMBHOro 6aKa, a BTOPOM - ANA CTOKOB PAaKOBMH M BaHH, OHW ByayT OTAENbHO
oymLwaTbcs. Boaa ounweHHas oT caHy3na byaeTt AT Ha ero »Ke camB U 6bIToBble
noTpebHOCTM, a U3 OT BTOPOro CTOSAKA — Ha /IOKa/IbHble OYUCTHbIE COOPYKEHMUA
ONA NOBTOPHOM OYUCTKMW.

P
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I'B - ropasas noxa
XB - xoa01man pota +
TB - renian nona

XB

1 — HakonuTenbHbil Bak;

2 — KonnekTop (TennoHocutens);

3 — 3/1eKTPOHHbIV 610K aBTOMaTUKMK;

4 —TennoobmeHHUK;

5 — 3NeKTpUYECKMIA Hacoc;

6 — AyBAupyoLWMiA UICTOYHUK TENI0BOM
3HEepruu;

PucyHOK 3 — Cxema ropAYero BoA0CHabKeHMA 1 OTOMIEHUA }KUJIOTO AOMaA

| "
> 1 — KaHaIN3aINOHHBIIT
CTOSK;

2 - TypOuHa ;

PUcyHOK 4 — YcTponcTBo ABYXTPYOHOM cMCTEMbI BOAOOTBEAEHMUSA

TaK KaKk cuctembl cbpoca byayT MMeTb 3HaUYUTENbHYHO BbICOTY, TO BOAA, KO-
Topan 6yaeT cbpacbiBaTbCA C BEPXHUX 3TAXKEN MOXKHO MCNONb30BaTb AN Npeob-

&
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Pa30BaHUSA B 3/IEKTPUYECKYIO SHEPIUIO, C MOMOLLbIO YCTaHOBKM MaleHbKUX Typ-
H6MHOK B cTOAKaxX (puc. 4). dneKTpmuyeckan sHeprua byaeTt akkymy/mpoBaTbcs Ana
3N1eKTPUYECKOro A0rpeBa BOAbl B CUCTEMAX ropsiyero BOAOCHAbXeHUA 1 oTon-
NeHuA.
Ona obneryeHumna ycTpaHeHUs TBepAble CTOKOB COPaCbIBAOLMXCA HKUb-

Lamu, npeasaraertca Tak HasbiBaemoe «OpraHuyeckoe cagoBoACcTBO». ITO Me-
TOAMKA BblPaLLMBAHUA PACTEHUA C MUHMMA/IbHbIM NPUMEHEHMEM UCKYCCTBEH-
HbIX XMMNYECKUX yA0OpeHN n nectMymaoB ¢ UCNOAb30BaHMEM OTXOA0B, KOTO-
pble 6yayT TPaHCNOPTMPOBATLCA B FPYHTbI OT CUCTEM BOAOOTBEAEHUS *KUNOTO
AOMa AnA yaobpeHusa pagoM PacnosIOMKEHHbIX 3e/1eHbIX HacaxkaeHui. TaKkxke
ONA MONMBA NMPUNEralowWmMx TeEPPUTOPUN NpeasiaraeTca UCNo/b30BaHUS BOJO-
CTOYHbIX CUCTEM, 4N1A OTBOAA A0XKAEBbLIX U Ta/bIX BOA, APEHAKHOM CUCTEMOW B
NOYBY A1 KOPHEBbLIX CUCTEM PACTUTE/IBHOCTU OKPYKAIOLWEN AAHHYIO TEPPUTO-
PUIO0 HaceNleHHOro MmaccumBa.

BbiBOA. B cTaTbe paccmaTpumBatoTcA NepcnekTUBbI Pa3BUTUA CUCTEM BOO-
CHabeHuA 1 BogooTBeAeHMUA . IHeNnponeTpoBCcKa Npeanoaaraa pa3BuTme no
nPUHUMNY «Komnakt-Cutm» n 3aKatoYaloTCA B cneayrowem:
1. YMeHbLUEHNM KONMYECTBA COOPYKEHWUI ANA BOAONOATOTOBKM U BOA0OOTBEAE-
HUWA, YTO 06eCcneyYnT yMeHbLLIEHME KOIMYECTBA 3arpsa3HSAIOLNX BELWECTB, YayYlle-
HUA COCTOAHMA BOAHbIX pecypcos, OKpYyKatoLen cpeapl.
2. Nicnonb3oBaHMM 06PaTHOOCMOTUYECKUX YCTAHOBOK MO3BOINT PaLMOHA/IbHO
MCNONb30BaTb BOAHble pecypcbl pekn OHenp. C uenbio yay4ylleHUs KadyecTsa
0b0OpPOTHOM NUTbEBOI BOAbI B CMCTEME OAHOr0 AOMa, CHMU3WUT noTtpebneHue
BO/Abl U3 CBEKETO NCTOYHUKA.
3. U13meHeHnn NpuHLUMNa 0TBOAA CTOUHbIX BOA, OT NoTpebutenen, nytem pasbu-
€HMA Ha ABYXTPYOHYI cUCTEMY BOAOOTBEAEHUS U pasdesieHne CTOKOB Ha
YC/IOBHO YUCTbIE U 3arpA3HEeHHble, 0becnevymBatoWmnx HageHoe GYHKLUMOHUPO-
BaHMe, 6e3aBapuUMHOCTb 3KCMAyaTaummn, obneryeHne oTBoda TBEpPAbIX CTOKOB
cOpPaCbIBAOWMXCA KUNbLAMMU.
4. cnoNb30BaHMM HETPAANLMOHHbIX CUCTEM OTOM/IEHMA U TOPsiYero BogoCcHab-
EHUA — CONTHeYHble BaTapen, KoTopble ByayT MHTErpUPoOBaHbl B 0ObIYHYIO Ye-
penuuy KpblWHbIX NOKPbITUA. [TPUMEHATb HE TONIbKO A/1A Harpesa BOAbl, HO U
ANA aKKYMYASLMOHHbIX CUCTEM OTOMNEHMA.

NNTEPATYPA

1. KucenesA.B., Menbuep A. B., EpactoBa H. B. MHTerpanbHasa OueHKa nMTbeBoi BoAbl
Nno NokasaTenam XmuMmn4yeckom 6e3ppegHOCTU Ha OCHOBE METOA0/10MMU OLLEHKM PUCKa ANA 34,0-
poBbs HaceneHusa// Npodunaktuyeckasa U KAMHUYecKaa meamumHa. — 2011, — Ne3. — C.284-
288.

2. ToHyapeHko 4. ®@., Mabonkos B. B., AneliHnKkoBa A. U. Bbibop maTtepuana Tpyb ans

Contemporary Innovation Technique of the Engineering Personnel Training for the Mining ?

383
and Transport Industry 2016 w



= CITEPTHTI2016  rpukiadHas 2eomempus, UT, spzoHomuKa u XK/

PEMOHTO-BOCCTAHOBUTENbHbIX PabOT HAa MarucTpanbHbix Tpybonposogax//Hayk. BicH. byais-
HuuTea. — X.:XHYBA, XOTB ABY,2015. — Bun.5 (79). — C. 61-66.

3. ypba M.T., Cokonos /1. U., FoBopyxa K. N. BogocHabxeHus. NpoekTnposaHue cu-
cTem U coopyeHui: B 3 1. T. 3. CuctemMbl pacnpeaeneHns 1 noaaym soabl: YuebHoe nocobue
[m3a. 3-e]. — M.: UspatenbctBo Accoumnaumm ctpontenbHbix By3os, 2010. — C. 408.

YAK 515.2

METOA, BUSHAYEHHA HEXAOTUYHOI TPAEKTOPI|
BAHTAMY 2D-NMPYXXUHHOIO MAATHUKA
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BEPCUTET UMBIIbHOrO 3axMcTy YKpaiHu, m. XapkiB, YKkpaiHa, e-mail: leokuts@mail.ru

AHoTauif. Po3rnaHyTo meTo  BU3HAYEHHA HEXAaOTUUYHOI TPAEKTOPIT NepeMmillleHHA No Be-
PTUKaNbHIN NNOWMHI BaHTaXy 2D-Npy*KMHHOTO MasTHMKaA 3a1€XHO Big MOro napameTpis.

Knwouoei cnoea: npyXUHHUI MaATHUK, NarpaH}KiaH, piBHAHHA JlarpaH:ka Apyroro
poay, metog PyHre-KyTTu, iHTerpanbHa Kpusa, ¢pa3oBa TpaekTopin

METHOD OF DETERMINING NONCHAOTIC TRAJECTORY OF 2D-SPRING
PENDULUM CARGO

0.M. Semkiv
Ph.D., Vice-Rector, National University of Civil Protection of Ukraine, Kharkiv, e-mail:
leokuts@mail.ru

Abstract. A method of determining nonchaotic trajectory movement of 2D-spring pen-
dulum cargo on the vertical surface depending on its parameters is studied.

Keywords: spring pendulum, Lagrangian, Lagrange equation of the second kind, Runge-
Kutta methods, integral curve, the phase trajectory

Bctyn. MexaHiyHi npy»MHK abo iXx aHanorn 3 enacTM4HMX maTepianis BXo-
AATb 40 CKnaay 6araTboxX MalLMH | MeXaHi3MiB, Ae AiloTb B PEXKUMI NOA0BMKEHHA
abo CTUCHEHHSA. Ane iCHYIOTb NPUCTPOI, B AKUX TiNO NPYXUHU MAE 34iNCHIOBATH
«ABOBUMIpHE» KOZIMBAHHSA Y BEPTMKANbHIM NAOLWMHI HABKOJI0 3aKPiNaeHOro oAa-
HOTrO KiHLA i 3 BAHTaXKeM Ha Apyromy KiHui (nogibHo KonmMBaHHIO MaATHKUKA). Mpwn
LbOMY BBAXA€ETbCA, WO 3abe3neyeHo He3rMHaHHA OCi MPYXMUHM Y NONepeyHomy
HanPAMKY. LIto KonMBanbHy KOHCTPYKLiO Ha3BEMO 2d-NPYXKMHHUM MAATHUKOM.
[ouinbHicTb gocnigeHHsa 2d-nNpy*KMHHUX MaATHUKIB BUHMKAA B NpOLECi po3pa-
XYHKiB KOHCTPYKLiN 3 enacTUYHUMM enemeHTamu (puc. 1). [1ns BU3Ha4yeHHA Tpa-
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