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K BOITPOCY PA3PABOTKHU DHEPT'O®PEKTUBHBIX OPOCUTEJIBHbIX
CUCTEM HOBOI'O ITIOKOJIEHUSA

Lenvto uccnedosanuil A6110Ch U3YYEHUE UCNONb30BAHUSL IHEPSUU BOOHO2O NOMOKA
8 CAMOHANOPHOU cucmeme 8000n00auu OJisi pa3spabomKu dHepeo3PHeKMusHbIX OpoCcumensb-
HbIX CUCTeM HOB020 NOKOJIeHUS C MUHUMU3AYUel NPUMEHEHUs. HACOCHO-CUT08020 000pY008a-
HUSL U 6HEWHUX UCTOYHUKOS8 dlleKmpodHepeuu. Ilpeocmasneno nonsamue 06 3Hepeuu 600HO20
NOMOKA 0715 UCNONIb308AHUSL ee 8 CAMOHANOPHOU cucmeme 8o0onooauu. Ilpogeden anauz ca-
MOHANOPHBIX OPOCUMENLHBIX CUCTNEM, NPUMEHAEMbIX 8 2OPHLIX U NPEO2OPHbIX PALOHAX, 20e
ecmb ecmecmeeHHblll YKIOH MeCMHOCMU OJis1 CO30aHUsL He0OX00UMO20 Hanopa 800bl 8 mpyoo-
nposoodHol cemu. IIpednodicenvt Nymu co8epueHCme08anUss KOHCMPYKYULL OQHHbIX CUCTEM.

Kniouesvie cnosa: snepeosgpghexmusnocmo, opocumenvHas cucmema, sHepeusi 600HO-
20 NOMOKA, CAMOHANOPHASL CUCMEMA, VKIOH MECMHOCMU.

B nocneanee Bpems 0oJibllioe BHUMaHUE CTalIM YIEISATh BONpocaM 3PPEKTUBHOCTH
OpOILEHUsI NpPHU YCIOBUU CHWXKEHUS SHEPronoTpeOIeHHs W HENpPOU3BOIUTENIbHBIX MOTEPh
opocHuTeNnbHOM BOJbI. [loBBIIIEHNE 1IEH HAa SHEPrOHOCUTENIM U OCHOBHBIE MaTe€pHalbl MOTpPE-
0oBaJlo mepecMoTpa psfa NPUHIUIHAIBHBIX MOJOXKEHUN U M0AX0/1a K olleHKe 3()(PeKTUBHO-
CTH OpOIleHUs. MarucTpanabHasi CUCTEMa BOJOIOIaYM U BOJOPACIIPENICIICHUS], a TaKXKe Iepe-
Jlaya BOJIbl Ha JaJbHUE PAcCTOSTHUS TpeOyeT HOBOTO METOJMYECKOro 0OOCHOBAHUS MPOEKT-
HbIX peuieHuil. HemanoBakHO€ MECTO 3aHUMAIOT BONPOCHI INPUMEHEHUS HU3KOHAMOPHBIX
CUCTEM BOJIOTIOJIAYM; UCKIIIOYEHHUS aBapUMHBIX, HEMPOU3BOJIUTENIBHBIX U TEXHOJIOTHYECKHX
cOpOCOB; pPa3pabOTKH SKCIUTYyaTAIlMOHHBIX MEPOMPHUATHI, HAINpaBICHHBIX HA JKOHOMHIO
AJIEKTPOIHEPIHM 3a CYET HUCHOJb30BAaHUS KUHETUYECKON HSHEpruu BOJHOTO IMOTOKA. Tak,
B TOPHOM M IPEATrOpHOM 30HaX PP mMeroTcs 3emiM, NpUrogHble K OPOLICHUIO ¢ MCIOIb30Ba-
HUEM 2HEProd(PQPEeKTUBHBIX OPOCUTEIBHBIX CUCTEM C CAMOHAIMOPHOM CHCTEMOU BOJOIOIAYH
3a CYET MCIIOJIb30BaHUS SHEPT UK BOJAHOTO OTOKA.

Kuakoctb, HaXoAAIAsCSA B IOKOE WU JBHKEHHUH, 00JIaJaeT ONpeeIEHHBIM 3al1acoM
MEXaHUYEeCKOH 3Hepruu E , T. €. CoCOOHOCTHIO MPOU3BOIUTH paboTy. MexaHUUeCcKyIo SHep-
TUI0 MOYKHO MPEICTaBUTh B BU/JIE:

E = EI'IOT + EKI/IH s
rae £ — noJiHasg dHeprus noToka )Kujakoctu, H-m;
E . —mnoTteHnuanbHas sHeprus, H-wm;
E_ .. — xuHeTndeckas sHeprus, H-m.

Ecnn moxosimasicss )KuIkocTh 001afaeT TOJIBKO MOTEHIIMATBHOW YHEPrued, TO JBH-
KyIiasica — IByMs BUJIAMH SHEPTUU: MOTCHIIMAIBHON U KUHETUYECKO.
PaznuuaroT ciegyroniye BUIbl MOTEHIMAIBHONW SHEPTUU: MOTEHIMAIbHAS SHEPIUs MO-

noxenus £ = ¥ MOTeHIMANbHAs YHEPTUs JaBieHus £

OJ1 JIaBJI *
OTcroia MEXaHMYECKYIO SHEPTHUIO MOTOKA XKHUJIKOCTH B OOIIEM Cllydae MOKHO TpPe-
CTaBUTb KaK CyMMY
E=E_ , +E
B TUApPaBJIMKE IIPUHATO OTHOCHUTH MECXaHUYCCKYIO SHEPTHUIO IMOTOKA KUAKOCTU K €U~
HUIIE Beca 00beMa U Ha3bIBATh €€ YICIbHON dHEPTUEH KUIKOCTH, 0003Hauass OyKBOH e:

+E -

JaBJI
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E
e=—,
G
rac e — YJICJ'IBHaSI 3Hepr1/1${ KHUIKOCTHU, M.
Otcrona
e = el'lOJ'l + e JaBJI + eKI/lH 5

rac e — MoJiHas yAaCJbHas SOHCPIruAa NOTOKaA JXUJKOCTU, M,
€hon — YACIbHAA SHEPIUs MMOJIOXKCHUA, M;

€ apn — YACJIbHA DHEPIUs NABJICHUS, M;

€ — YACIbHAS KNHETUYECKAsl DHEPTHUS, M.

B Texnuueckoill iureparype Mo TUApPaBIMKE U TUAPABINYECKUM MalldHaM BMECTO
BBIPAKEHUS «Y/AETIbHAs SHEPT U YaCTO YIOTPEOISIOT BhIPAXKEHUE «HATIOPY», €r0 0003HAYaI0T
OoykBoi H :

e=H,
rae H — Hanop ruipoAMHaMHUYECKUi, M.

Otcrona Hanop H mpencrasisier co60if MEXaHHMUECKYIO SHEPTUIO MOTOKA JKUJIKOCTH,
MPOTEKAOIIEH yepe3 )KMBOE CEUYEHUE MOTOKA B €IMHUILY BPEMEHHU, OTHECEHHYIO K €IMHULIE
Beca oObeMa xuakocTu. MHave, Harop — 3T0 Mepa MEXaHUYECKON SHEPruu, MpuHaAIexKalen
SIMHHUIIC Beca XUAKOCTH [1].

VY 1enpHyI0 MOIIIHOCTh CAMOHANIOPHOM cucTeMbI (KBT) MOXKHO onpeaenuTs o hopMmyiie:

P, =9,81-O-H.

KonunuectBo pabotel (3Heprun) (KB1-4), KOTOpyI0 COBEpIIUT MOTOK BOJBI 32 BpEMs

T , MOXXHO 3amMcaTh TaK:
9=981-Q-H-T.

AOCOJIFOTHOE 3HAYEHHE YACIBHOM MOIIMHOCTH KOJIEOJETCS OT HyJs Yy Bojo3abopa
JI0 HEKOTOPOTr0 MaKCUMyMa y KOHIIEBOW TOYKHM notpebdseHus. TakuMm oOpazoMm, caMOHAIop-
HBIM JIOJEBaHHEM HeJb35l OXBAaTUTh BCIO IUIOIIAb OPOIIAEMOI0 MACCHBA /10 TOUYKH BO/I03a-
06opa, caMOHAaINOpHasl CUCTEMA JIOJKHA UMETh X0JIO0CTOM (TpaH3UTHBIN) y4acTOK, B KOHILIE KO-
TOPOT0 MOKHO IMOJIYYUTh YAEIbHYIO MOIIHOCTb, JOCTATOYHYIO JUIsl HPUMEHEHUS MHOTOOTIOP-
HOM JIOKJI€BaIbHON TEXHUKHU. XOJOCTYIO YacTh TPYOONpOBO/a ClIEyeT HANpPaBJIATh 110 Hau-
00JIbIIEMY YKIIOHY MECTHOCTH.

B cBs13u ¢ aTUM camoHanopHble 3HEProd(HeKTUBHBIE OPOCUTENBHBIE CUCTEMbI MOYKHO
MPUMEHSTh B MPEATOPHBIX U FOPHBIX palloHaX CTPaHbl TaM, IJI€ €CTh €CTECTBEHHBIN YKIOH
MECTHOCTH JUIsl CO3JaHHsI He0OX0JMMOT0 Hamopa BOJbl B TPYOOIIPOBOJHON CETU. DTH CUCTE-
MBI CTPOSIT B MECTHOCTAX C yKJIoHaMH, npespimaromumu 0,002—-0,003. MuHMManbHbId yK-
JIOH, TIPU KOTOPOM MO>KHO IIPOEKTUPOBATh CAaMOHANIOPHBIE CUCTEMBI, 3aBUCUT OT pacxoja BO-
TIbI, HATIOpa B pabouuii Mepro 1 YCJIOBHUH paboThl TpyoomnpoBoa. [Ipu mpoexktupoBanuu ca-
MOHAIOPHOU CETU HEOOXOIMMO MPETyCMOTPETh CBOOOIHBIN HANOp Ha THApPAHTE, 0OecIeun-
BAIOIIUH HOPMAJIbHYIO PaOOTY MOJUBHOU TEXHUKHU:

H,=H,-) H,
rne H, — cBoOomHbII Hanop Ha THApPAHTE, M;

H

s — CTaTUYECKUH HAIOp Ha IMJIPAHTE, M;

ZH — CyMMa BCEX TUAPABIIMYCCKUX ITOTEPHL 10 r'MapaHTa, M.

[TpuHIMTIMATEHBIE CXEMBI CAMOHATIOPHBIX OPOCUTEIBHBIX cucteM, corjiacHo @. C. Ca-
naxoBy, C. X. I'yceitny-3ane [2—3], II. C. boGoxunze [4], mpuBeneHbl Ha pucyHKax 1-2.
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a, 6 — CHCTEMBI COOTBETCTBEHHO KPYroBOTo M (hpOHTANBHOTO AeicTBUs; | — KaHaw; 2 — 6acceliH
CYTOYHOT'O PEryJIUPOBaHUsL; 3 — BO3AYIIHAS TPYyOa; 4—7 — TpyOOIPOBOIBI COOTBETCTBEHHO
TPaH3UTHBIH, pacnpeeUTENbHBIN, OPOCUTENBHBIN, COPOCHOI; 8 — KaHal cOPOCHOM;
9, 10 — noxeBanbHbIE MAIIHBI COOTBETCTBEHHO KPYTOBOT'O M (PPOHTAIILHOTO JEHCTBUS

Pucynok 1 — CxeMbI cAMOHATIOPHBIX OPOCUTENBHBIX CHCTEM
corsaacHo ®@. C. Canaxony, C. X. I'yceiiny-3ajae

a — 3aKphITas Oe3HaropHas; 6 — 3aKphITas HaIoOpHast; / — MaruCTPaJILHBIN KaHA,

2 — IUTEO3-PerymsTop; 3 — pacupenenuTens [; 4 — BomoaenuTenb; 5 — BpeMEHHBIH OPOCUTEN;
6 — BOJIOBBIITYCK BO BPEMEHHBIN OPOCUTENb; 7 — BBIBOAHBIC OOPO3/Ibl; 8 — IMOJUBHBIC OOPO3/IbI;
9 — pacnpenenurens 11; /0 — Hamopopasrpy304HOE YCTPOUCTBO; /I — 3aKPBITHIA OPOCHUTEN;
12 — BOIOBBITTYCK B BBIBOJIHYIO O0pO31ly W THOKHI IIJIAHT

Pucynok 2 — KoHCcTpyKIIUM OpPOCHTEJILHOM CeTH /ISl TOPHBIX YCJI0BHI
corJyacHo L. C. BoGoxuase

Pacnipenenurenu Bcex MOPSAIKOB yCTpaWBalOT B MEPBOM BapHwaHTe (PUCYHOK 2, )

13 TpyO, pacCUMTaHHBIX Ha OE3HAMOPHBIN PEKUM TEUEHUS BOJIbI, @ BO BTOPOM (PUCYHOK 2, 6) —

u3 TpyO, paboTaOIMKX MO HATIOPOM.
Ka)K)ILIfI M3 3THUX BApPUAHTOB HMCCT IIOJIOKHUTCIIBHBIC W OTPULIATCIBHBIC CTOPOHEI.

B nepBoM Hen30eKHO NOSABIEHHUE ONPEEIEHHOIO COPOCHOIO pacxo/ia B KOHIIE PaCIpeest-
TeIbHBIX TpyOompoBoaoB, uTto cHikaeT KIIJl cucrembl. Bo BTopoM BapuaHTe XO0J0CTOM
cOpoc BOJBI IOBEIEH 0 MUHHUMYMa, oOecriedeHa oOpaTHasi THAPaBIMYECKas CBSA3b, BOBMOX-
HO HCIIO0JIb30BaHUE €CTECTBEHHBIX HANOPOB JUIsl MoJsinBa AoxaeBanuem, Ho KIIJI opocutens-
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HOM cHCTeMBbl IPU HAIIOPHOM CETH B Ps/I€ CIIy4aeB MOXKET OKa3aTbCs HMXKE, YEM IPU 3aKphbl-
TOW OE3HAMOPHON CETH.

TakuMm 006pa3oM, IPUMEHEHHUE HAIOPHOI OPOCUTEIBLHOM CETH MOXKET OKa3aThCs OoJiee
SKOHOMMYHBIM II0 CPAaBHEHHIO C OE3HANOPHOW TOJIBKO MpHU OOJBLIMX YKJIOHAX MECTHOCTH,
IpU KOTOPBIX HAmoOp B CETU oOecrneuyuBaeT NOXKACBaHHE NAJIbHECTPYHHBIMH arlapaTamu,
a TaKKe BBIPAOOTKY AJIEKTPUUYECKON 3HEPTUU JUISl HYXKJ] OPOCUTENILHOM CUCTEMBI C UCIIOJIb30-
BaHHEM MUHU- U MUKpol DC.

[TepBbIii BapraHT yCTPOKUCTBA OPOCUTEIBHON CETH HEOOXOAMMO YAyUIlUTh, YCTPAHUB
OCHOBHOM HEJIOCTATOK — XOJIOCTOM HEMPOU3BOAUTEILHBIN COPOC BOJIBI.

B cBsi3u ¢ aTM npu pa3paboTke 3HEpro’rp(HeKTUBHBIX OPOCUTEIBHBIX CUCTEM HOBOIO
MTOKOJIEHHS HEOOXOIMMO YCTPaHATh HEJOCTATKU paHee MPUMEHSIEMbIX KOHCTPYKIHMM opocu-
TEJIbHBIX CHUCTEM, a TaKXKe HCIOJIb30BaTh IMOTEHIMAN IMPEArOPHOM U TOPHOW MECTHOCTH
JUI CO3JIaHUsI HE0OX0IMMOro Hamopa B TPyOOIIPOBOJHOW CETH C MUHUMH3aLUEd MpUMEHe-
HUSl HACOCHO-CUJIOBOTO OOOpYOBAaHUS U BHEIIHUX HUCTOYHUKOB JIEKTPOIHEPIUH, C ITOU Iie-
JIBIO TIpeiaraercs:

- IPUMEHEHUE KOJIBLIEBBIX CXEM YCTPOICTBA CETH PACIpeAeIUTENbHbIX TPYyOOIpOBO-
JIOB C UCIIOJIb30BAaHUEM COPOCHOTO pacxoja AJisi OPOLICHUS] HUKHUX YYaCTKOB U HAIOJTHEHUS
XO3S5IIICTBEHHBIX MPY/IOB;

- 30HAJILHOE PACIIOJIOKEHUE MAaruCTPAIbHBIX UM MEXXO3UCTBEHHBIX TPYOOIPOBOJIOB
U1l UCTIOJIb30BAaHUS UX B KQUeCTBE MPUEMHUKOB COPOCHBIX PACXO/I0B BOJIbI U3 BEPXHUX 30H;

- YCTPOICTBO BOJOXPAaHMIMILA CE30HHOTO PEryaupoBaHusl (IIpU pesibePHBIX BOZMOX-
HOCTSIX) BHYTPH OPOCHUTENILHOM CHUCTEMBI C UCIIOJIb30BAHUEM €0 U JUISl IPYrUX HYXK], HAlpU-
Mep JUIsl ppIOHOTO XO34UCTBA;

- YCTPOMCTBO 0OAaCCEHHOB CYTOYHOTO PErYJIMPOBAHUS B COCTABE OPOCUTEIBHOM CUCTEMBI,
KOTOpPbIE MOXHO OyJIeT UCIIOJIb30BATh U JUIA APYTUX HYXK]I, HAlIpUMEp Ui pbIOHOTO XO35CTBA;

- YCTPOMCTBO HA CAMOM HIDKHEM y4acTKe HEOOJbIIOTO cOOpPHOTro OacceitHa COpOCHBIX
BOJI HM)KHEW 30HBI U COOTBETCTBYIOLIETO YYacTKa CO CTAllMOHAPHOW CUCTEMOW JOKJI€BaHUSA
(TpebyeMmblii Harop co3JaeTcs MpHU MOMOIIK HAacoca).
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COBPEMEHHOE COCTOSITHUE OBECITEYEHUS JTOKYMEHTAIIMENA
B OBJIACTU CTAHIJAPTU3ALIUUA 11O TPOEKTUPOBAHUIO
MEJIMOPATUBHBIX OB BEKTOB

Lenvio uccrnedosanuil A61410cb u3yyeHue obecneyeHusi OOKymenmayuet 6 oonacmu
cmaunoapmuzayuu no NpoeKmupo8anHuio MeauopamusHvlx obvekmos. Illpoananusuposarnvl
ompacnegvle nepeyHyu HOPMamuUeHO-MemoOU4ecKUx OOKYMEeHmos8, YCMAaHo81eHa NPUHAONENHC-
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