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OcCHOBBI THAPABJMYECKOT0 pacuera CUCTEMbI BOJOCHAOKeHHsI:  YueOHo-
METOJAMYECKOE TOCOOME MO M3YyYEeHHIO JUCHUIUIMHBL  CenbCKOX035HCTBEHHOE
BOJIOCHA0XKEHUE U OOBOJIHCHHE TEPPUTOPUI» U BBITIOJHEHUIO KYPCOBOM padOTHI yist
CTYJIEHTOB 10 HampasjeHuto moaroroBku 35.03.11 T'mapomemmopanmsa /Coct. MUIT

I'opGauega.

YuebHO-MeTOMMUECKOE TMOcoOWe HampaBieHo Ha (OPMHUPOBAHUE HABBIKOB IPO-
(heccroHaABHONW KOMIIETCHIIMH 110 MTPOCKTHPOBAHHUIO CUCTEM BOJOCHAOKEHUS 3ITaHUMN,
COOPY)KEHHWH W CENbCKMX HACEJIEHHBIX MEC, a TaKXke WX OKCIUTyaTallud ¢

PEKOHCTPYKIIUH.

Mareprail OpHEHTHPOBAH Ha BOMPOCH MPOPECCHOHATFHON KOMIETESHIIMH Oy 1y-
IMUX CHENUAINCTOB B 0O0JaCTH BOJOCHAOKEHHA. YUEOHO-METOAUUECKOE II0COOHE
COJICP)KAT KPATKHE TCOPETHUCCKHE CBEICHMS THAPABIMYCCKOTO pacuera CHCTEM BO-
JOCHAOXKEHHS, a TaK K€ 3aJaHue Ha BBITTOJIHESHHUE KypPCOBOM pabOTHI IS CTYICHTOB 10

HaIpaBJICHHUIO ITOATOTOBKH ((FI/II[pOMeHI/IOpaHI/IH» .
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BBE/IEHUE

Bopna sasnsercs ocHOBO# ku3HM Ha 3emsie. OCHOBA 3/I0POBbA HACENECHUS — HTO
KauecTBO BoJbl. OHAKO MHTEHCUBHOE BO3JCHCTBHUE UEIOBEKA HA OKPYKAIOIIYIO CpeIy
MPUBEJNIO K 3arPSI3HEHUIO U HCTOIICHUIO BOJIHBIX PECYPCOB.

IIpaButensctBo P® ynenser Oospiiioe BHUMaHHE OXpaHE BOJHBIX pecypcoB. B
MOCJIEAHUE TObI ObLIN pa3paboTaHbl JOKYMEHTH U niporpammsbl: «Boaa Poccun - XXI
BeK», (penmepanbHbIe TIEIeBbIe MporpaMMbl «Bo3poxkaenue Bonrm», «O mAThEBOH BOJE
U NUTHEBOM BOJIOCHAOKEHUM» W TPOrpPaMMbl COLMATIbHO-?KOHOMUYECKOTO Pa3BUTHS
peruoHos PO.

CoxpaHeHre BOJHBIX UCTOYHHMKOB MPHU MOCTOSHHO YBEJIWYUBAIOIIEMCS MOTPEO-
JICHWW W 3arpsA3HEHUH WX MPOMBIILJIEHHBIMA U OBITOBBIMU OTXOJIAMH — OJIHA U3 AKTY-
abHBIX TIPoOJIeM coBpeMeHHOCcTH. Bo MHOTHMX pernonax Poccum mabmomaercs aedu-
IIUT MPECHOMN BOJIbI, @ B OTACIbHBIX PETHOHAX M3-32 M3HOIIEHHBIX CUCTEM BOJOCHAOXKE-
HUS ¥ BOAOOTBEICHUS — NSPHUITUT KAUECTBEHHOMN BOJIBI.

B Hacrosinee BpeMs 00bEeMbl CTPOUTENLCTBA U PEKOHCTPYKIMHA CUCTEM BOJAO-
CHA0XEHUA U BOJIOOTBE/ICHUS BO3PACTAIOT.

[TosTomMy npu U3yueHUH JUCHUTLTUHBI « CebCKOXO3SMCTBEHHOE BOJIOCHAOKEHUE
U OOBOJAHE-HUE TEPPUTOPUI» HEOOXOAUMMO 3HATh OCHOBBI THJIPABIIUKH, JUISt
o0ecrneueHusi HAJCKHOU padOThl COOPYKEHUN BBITIONHAIOT THAPABINYECKUE PACUYETHI,
KOTOPBIC SIBJISIFOTCA BA)XKHOW 4YACThIO KOMILJIEKCA MHXKCHEPHBIX PAacu€TOB OOBEKTOB H
COOpYKEHUM, BXOJSAIIMX B COCTaB CHUCTEM BOJOCHAOXKEHUA W BOAOOTBeAcHHs. bes
3HAHWW OCHOB THJIPABJIMKH HE BO3MOXKHO TMPOM3BECTH PACUETHI MO PEKOHCTPYKLWH

MHOI'X COOPY)KGHI/Iﬁ BXOOJAIIHUX B CUCTCMY BOI[OCHa6)KeHI/I$I.



1. OCHOBBI BOJOCHABXEHUA

OnHoM U3 OCHOBHBIX 337a4 BOJOCHAOKEHHS SBIIACTCS oOecIeueHne HAaCeJICHUST BOJOMH,
OTBCUAIOIIECH  OMPEACIICHHBIM  CAaHWUTAPHO-TUTHEHMYECKHUM  TpeOoBaHuaMm. Poct
BOJIONIOTPEOICHNS MPUBEIT BO BCEM MHUPE K €€ KOJIMUSCTBEHHOMY M KaueCTBEHHOMY Jie-
dunuty.
[TosToMy mpu pelieHuH 3aaad BOJOCHAOXKEHHS TpeOyeTcss KOMIUIEKCHBIM MOA-XO,
MpeyCMaTPUBAIOIINM yUe€T HHTEPECOB PA3IMUHBIX TPYHI TOTPEOUTENICH BOJIbI,
palMOHANBHOE €€ MCIOJIb30BAaHUE C YUETOM HKOJIOTHUECKUX aCIICKTOB.

Ha tepputopuun Poccuu HaxoauTes MpakKTHUSCKH YETBEPTAsA 4acTh OT BCETO MHU-
POBOTO 3amaca MPecHOM BO/IbI.

HcTounuku BooCHAOKEHUA B TIOCIIEIHEE BPEMS TTOABEPTralOTCa MHTEHCUBHOMY
3arps3HEHUIO.

Komrmekce coopyxkeHnii 00ecreurnBaroniuX moaady BOJb B HY>KHOM KOJIMUECTBE

¥ JTaHHOTO KaueCTBA YKa3aHHBIM MOTPEOUTENIAM, HA3bIBACTCSA CUCHEMOT 8000CHADIICE-
Hus. B cocraB mo0oH cHCTEMBbI BOJAOCHAOKEHHUS OOBIUHO BXOJAT CIICAYIOIIHME COOPY-

KEHUS
e —80003a00pHble COOPYIHCEeHUs, TIPU MOMOIIHA KOTOPBIX OCYILIECTBIISETCSA 3aXBaT BO-

JIbl U3 TPUPOTHOTO UCTOUHHKA;

e —8000N00BEMHbBLE COOPYIHCEHUS], TO €CTh HACOCHBIE CTAHIIMM, MOJAIOIINE BOAY K
MECTaM €€ OUMCTKHU, XPAHEHUIO U MOTPEOJICHUIO,

& — COOpYHCEHUSL 0151 YIYHULEHUSL KAYeCMBd 800bl, OUUCTHBIE COOPYKECHUS,

®—8000600bl U B0OOONPOBOOHBIE CeMU, CIYKAlllUe AJis TPAHCTIOPTUPOBAHUS BOJbI K
MecTaM NOTpeOIeHUs U paclpeaesieHus,

e —8000HANOpHbIE OAUIHY U pe3ep8yapbl, UTPAIOIINE POJIb PETYIUPYIOLIUX U 3amac-

HBIX EMKOCTEM.
Cucrema BOJOCHAOKEHUST MOXET OOecreunBarh NOTPEOHOCTH B BOJAE pas3jivu-
HBIX TMOTPEOUTENEH, NCTTONIB3YS JUTA 3TOTO PA3INYHBIC MPUPOTHBIE UCTOYHHUKH (TIOBEPX-
HOCTHBIC ¥ TIOJI3EMHBIC BOIBI), PA3IMUHBIC CITOCOOBI TIOIaYM BOJIBI (HAITOPHBIC M CAMO-
TEUHBIC BOJIOTIPOBO/IHI ).
[Tpu mpoeKTHPOBAaHWUHM CHCTEMBI BOJOCHAOKEHN HEOOXOIMMO 3HATh KOJUYECTBO

BO/JIbI, HEOOXOAUMOE MOTPEOUTENIO U PEKUM €€ MOTPEOICHUS.
Jlnst aToro HEOOXOIMMO 3HATH MEPEUCHDb W KOJMYECTBO BCEX MOTpPeOUTENEH, To-



JYYAOIIMX BOJAY OT PACCUMTHIBAEMON CUCTEMBI BOJAOCHAOKEHHS, U HOPMbI BOJOMO-
TpeOeHHS I HUX.

Konuuecmeo 600w, HEOOXOIUMOE TOTPESOUTENIO B SAWHUIYY BPEMEHH (WM HA
SAMHUITY TTPOIYKIIMH ), HA3BIBACTCS HOPMOU 6000NOMpPeOeHUs.

CpenHecyTouHas MoTpeOHOCTh B BOJAEC ONPEASIACTCS

0 _qaN M7
™ 10007 /cym

IIc ¢ —CPENHWN 3a TOJ PACUSTHBIM PACXOJ BOMBI MOTPEOWUTEEM MPUHUMAETCS 10
CHull, 7/cym., N —pacdeTHOe YHCIIO BOAOMIOTPEONTENCH.

TpancnopTupoBanue BOABI K MOTPEOUTENSAM OCYIIECTBISAETCS MO BOJOBOAAM, CO-
SAMHSIONTAM OT/ICITBHBIC JEMEHTHI CHCTEMBI BOJOCHAOKECHHS W BOJOTPOBOIHBIM Ce-
TSAM, PACTIPEICIISIONIAM BOY 10 TEPPUTOPHUH JAHHOTO OOBEKTA.

PazBoasmias BogonpoBoaHAs CETh MPEIHA3HAUEHA JIJIS TTOA9H BOIBI OTACITHHBIM
noTpeOUTENeM W 3aKaHUYMBACTCS BBOJAMH B 3/IaHWA, TIEPEXOIsl BO BHYTPEHHUN BOJO-
MPOBO/I.

Hapy»Has BogonpoBoaHas ceTh JOKHA 00eCIieunBaTh HA BBOJE B 3JaHUE HEOO-

XOAUMBIH CBOOOHBIN HATOp H,,

C80000HbVIM HANOPOM B NAHHOW TOUYKE CETH HA3BIBACTCS HAMoOp (AaBJICHHUE) B
JAHHOM CE€UEHUH TPyOOMpPOBOAa B YaC MAaKCHMAaJIbHOTO BOAOPa300pa, OTCUNTHIBAEMBIi
OT MTOBEPXHOCTH 36MJTH (B METpaX BOJSIHOTO CTOJI0A).

JInst X034 CTBEHHO-TTUTHEBOTO BOAOCHAOXKEHUS CBOOOHBINA HAMOP OMPEASIIAETCS 110
dbopmyne:
H™ =10+ 4n—1),m

'€ n —Y9UCII0 dTaKeH

Hapyoicrvie 6000nposoonvie cemu Ob18aOm:
1. Tynuxoseie (pucynok 6). TynukoBbie BOAOPOBOJHBIE CETH TOAAIOT BOIY MOTPeOH-
TEJIO ¢ OAHOTO HanpapiieHua. OHU MEHEe HAACKHBI, YeM KOJIBIIEBBIC, TPOCTHI B TH/I-

PAaBJIHYCCKOM PACUCTC.



Pucynok 6 - TynukoBas ceTb BOAOCHAOKEHUA

2. Konvyeswvie (pucyHok 7). KonbiieBble BOMOTPOBOAHBIC CETH 001 aI0T MOBBIIEHHOMN
HAJIEKHOCTHIO MOJIAYM BOJABl MOTPEOUTENIAM, UMEIOT MEHBIIWE AUAMETPhl TPyO MO
CPaBHEHUIO C TYNUKOBBIMH JIMHUAMU. JTO KOMIEHCUPYET HEKOTOPOE YBEIUUCHUE UX
oOted nuHbl. [103TOMY KOJIbIIEBbIE CETH, KaK MPABUIIO, UCIIOIb3YIOTCA MPU MPOEK-

THPOBAHUH CUCTCM BOI[OCHa6)KeHI/I$I HACEJIEHHBIX IIYHKTOB.
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Pucynok 7 — Konb1ieBas ceTh BOJOCHAOKEHUA

3. Cmeutannvie (pUCYyHOK §).
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Pucynok 8 — CMermannas c€Th BOAOCHAOXKEHUS

Bcex notpeduteneid Boabl ASNAT HA JABA THUIIA:
1. Cocpeoomouennvie
2. Pacnpeoenennwvie

Cocpeoomouennvie - KpyNnHble TOTPEOUTENIN JIOKAIBHO PACMOJ0KEHHBIE HA CETH

(3aBox, epma, U T.11.).

Pacnpeoenennvie — 6oree paBHOMEPHO PACMOJIOKEHHBIE IO CETH MOTPEOUTENHN C
MPUOIU3UTEIIBHO OJIMHAKOBBIM PACXOI0M.

K pacnpeneneHHbM OTPeOUTENAM OOBIUHO OTHOCAT HACEJICHUE U CKOT B JIMUHOM
MOJIL30BAHUH, a TAKXKE TOJIUB 3€JICHBIX HACAKICHUIA.

Jlnist pacdeta ceTH HEOOXOAMMO OMPEAETUTh PACXO PACIPENEIECHHBIX TOTPeOU-
TeJIeH, KOTOPBIN pacrlpenenseTcs MPOomopIHOHAIbHO JJIMHAM YYaCTKOB BOJIOMPOBOIHOM
CETH, Ha KOTOPBIX 3TH MOTPEOUTENN PACTIOIOKEHBHI.

OnpenensieM pacxo/1 pacrnpeaeeHHbIX NoTpeduTeneh

Qpacnp. = q ' N

OnpeaensieM ImyTeBbie OTOOPHI HA KAKAOM Y4acTKe CeTH 10 (hopMyJie



Qnym. = qya ll]
TAe: ¢,, —yJAEIbHbIA pacupeieeHHbIA pacxoa 0TOMpaeMblii ¢ OJHOTO MeTpa pacmpe-

JEJIATENBbHON BOAOMPOBOIHOMN CETH

[, —CyMMa JUIMH y4acCTKOB, HA KOTOPBIX PACIIOJIOKEHBI PACIPEACICHHBIE MTOTPE-

OUTENH.

3afaHHbIE PacXO/bl BOABI MOXKHO MOJaBarh Mo TpyOaMm pa3Horo auametpa. [lpu ma-
JBIX AvaMeTpax TPyO YMEHBIIAKOTCS CTPOUTEIbHBIE 3aTPaThl, HO BO3PACTAOT KCILTYa-
TAllMOHHBIC 3aTPAThl, CBA3aHHBIE C MOTEPSAMH HANopa B TPy 0OMPoBOAAX

2
gl
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Torna, ucnonb3ys ypaBHEHHUE pacxoaa

2
ﬂ-dl.j

Q, =V 0, TIC 0, =

MOTYy4YUM

OkoHuUaTeIbHO TIPUHUMAEM OJivKaiiiee OoJbIliee CTaHAAPTHOE 3HAUCHHUE AUaMeTpa
TpyObl. [Ipy 3TOM clieayeT uMeTh B BUJY, UTO JUISl HAPY>XKHOM BOJOMPOBOJHON CETHU HE
JOMyCKaeTcs npuMeHeHue Tpyo nuametpom menee 100 MM mpu mOOBIX pacueTHBIX pac-
X0/ax.

Jlns onpeneneHus MOTEPh HANOPa, UCIIONIB3YIOT OCHOBHYIO BOAOMPOBOAHYIO (hOpMY-
1y

hHOT = A7'j 'lij : Q;
rae: A,- yIEnbHOE CONPOTHUBIIEHHE TPYyOONPOBOJA, 3aBHCALICE OT IHMAMETPa TPYOBHI,

€€ MaTepraja u OMpeaeIsieMoe 10 BOAOTPOBOIHBIM TabIUIIaM
I, - uIHA TPy OONpPOBOAA;
O, - pacxon B TPyOONPOBOJE.
Jlnst oOnerueHust pacueToB COCTABIICHBI CIICIIMAIbHBIE BOAOTPOBOAHBIC TaOnwibl [1le-

BEJICBA, TI€ ONPEACIICHBI MOTEPH HAMOpa B TPyOaX pa3HbIX JUAMETPOB U MATEPUAJIOB HA

I KM JIMHBI TPU pa3HbIX pacxoaax.



Jlns mogaum BOABI TOTPEOUTENSIM B PA3IMUHBIC TYMHWKOBBIC TOUKH CETH TPEOYIOTCS
pa3TUYHBIC HAMOPHl B Havajie CETH MPW BHIOPAHHBIX muameTpax TpyO. B obmiem ciydae
JUTA TIOJIa9¥ 33JJaHHOTO PAacX0/1a B MPOU3BOJILHYIO TOUKY CETH TpeOyeTcs HArmop B HAYaJie
CeTH

Hé‘ =(V, _V5)+h?7i0T +Hep

rjae

hyy,r - TIOTEPH Hamopa B TPyOax 0 «i» TOYKH CETH MO KpaTdaiileMy PacCTOSHHIO OT
BOJIOHAMIOPHOM OAaITHHU.

H ;- cBOOOIHBIN HAMOP B «i» TOYKE CETH, 00ECIEUMBAOIICH HOPMAIBbHYIO paboTy
BOJIOPa30OPHOM apMaTyphl.

Pacuér HapyXHBIX Pa3BOMANINX BOJOMPOBOAHBIX CETEH CBOMUTCS K OMPEICICHHUIO
MaMETPOB TPyO U BHICOTH BOJOHATIOPHOHN OartHu, 00eCIeYNBAIONINX MOAaTy 3aJaHHBIX
PacxXxoJ0B MOTPEOUTENAM B CYTKH C MAKCHMAaJbHBIM BOJOTIOTPEOJICHHEM B Yac MaKCH-
MabHOTO Bogopazbopa. KpoMe 3Toro OHM MOJKHBI 00€CTICUNTh MOIavy MOXKAPHBIX pac-
X0JIOB B JIIOOYIO TOUKY CETH OJHOBPEMEHHO C TIOIaueii MaKCUMAIbHOTO XO3SHCTBEHHOTO
pacxoja.

KombrieBbie cetm MOTYT MMETh TYNHKOBBIC JIMHUH, TOMAIONIME BOIY OTIASIHHO
CTOAINM TOTpeOUTENAM. {7151 MOBBITIICHUST HAAEKHOCTH TaKUX JIMHUHN WX, KaK MPaBUJIO,
MPOKJIAIBIBAIOT B JBE HUTKH TPYOOIMPOBOIOB OJMHAKOBOTO AUAMETpa. JTO obecreunBa-
€T HaAEXKHOCTh TOJAaYU TOXAPHBIX pacxojoB. [Ipu mpokimaake TYymUKOB B OJHY HUTKY
HEO0XO0IMMO Y 00BEKTA BOJIOCHAOXKEHHUS YCTPAUBaTh MOKAPHBIA pPe3epByap, pacCUUTaH-
HBIM Ha 3 dYaca TymeHus moxkapa. B kauecTse moxxapHOTO pe3epByapa MOTYT OBITh HC-
MOJTb30BAHBI €CTECTBEHHBIE BOIOEMBI, PACITOJIOKEHHBIE BOJIM3M 00BEKTA BOTOCHAOKEHUS
(mpyn, peka v T.11.).

Hapy>kHast BOmoTpoBOHAS CETh COCTOUT M3 TPEX OCHOBHBIX AJICMECHTOB!

TpyO, (haCOHHBIX YACTEH, apMaTyPHI.

Bribop mMarepuana TpyO mpeacTaBiseT OTBETCTBEHHYIO 3a/ady, Tak KaK WX CTOH-
MOCTh B OTPOMHOH Mepe OMpPEAesseT 3aTPaThl MO BCEH CHCTEME BOJAOCHAOXKEHHUS B Iie-
jgoMm. B cucremax BOJOCHAOKEHUS AOJKHbBI MPUMEHATHCS TPYObl, MaTepUalibl KOTOPHIX
Oe3Bpe/IHbI IJiA 3/10pOBbA ueyioBeka. HanexHocTh paboThl TpyOONMpPOBOJA BO MHOIOM

oIpCACTIACTCA IPABUIILHBIM BBI60pOM MMPOYHOCTHBIX XAPAKTCPHUCTHUK U UX COOTBCTCTBH-



€M BHEITHUX M BHYTPECHHHM Harpy3Kam, BO3JCHCTBYIOIHM Ha TpyOompopoa. TpyOsl u
WX COCAUHEHHUS JOJDKHBI OCTaBAThCS FTEPMETHUUHBIMHU B IIPOIIECCE BCETO MEPHOIa SKCILTY-
atarn. OT 3TOTO 3aBHCAT YKOHOMHYHOCTh M HAJIC)KHOCTh CHCTEMBI ITOAAYH M paclpeie-
JICHUS BOJBI, 4 TAKXKE €€ CAHUTAPHOE COCTOSHHUE.

Jlig cTpouTeahCTBAa HAIOPHBIX BOJIOBOJAOB M CETEH NMPUMEHSIOT CTaJbHBIC, UYy-
T'YHHBIE, aCO€CTOLIEMEHTHBIE, TJIACTMACCOBBIE, JKEJI€300€TOHHBIEC U APYTHE TPYOBI.

dacoHHBIC YaCTH NPEAHA3HAUCHBI I Mepexoaa K TpyOaM pa3HOro JuameTpa B
cetH (pacTpyOsl), moBopoTa TPyO (KOJieHa), OTBETBJICHUS (TPOMHHUKHN) YCTAHOBKH BOJIO-
MIPOBOJTHOM apMartypsl (moxkapHas moacTtaska). CoemuHAIOTCS ¢ TpyOaMu, Kak TPaBHIIo,
(b1aHIIEeBBIMH COCAMHEHUSIMH B BOJIOTIPOBOJTHBIX KOJIO/IAX.

Jlinst obecrieueHHs HOPMAJIBHOM SKCIDTyaTalldd BOJONPOBOJHAS CETh JIOJDKHA

ObITh 00OpYyAOBaHa apMaTypoi. TpybonpoBoaHas apMaTypa MpeacTaBiasgeT coO0M KOM-
IJICKC YCTPOMCTB, IS PEryJMPOBAaHHS, OOCIYXHBAHHSA, PEMOHTAa H OOCCICUCHUS
HAJIC)KHOM pabOTHl CHCTEM BOJAOCHAOKCHMS.

Booonanopuvie bauinu_u_pesepsyapul, uepaiouiue polb_peViupyiouux u 3andc-

HBbIX CMKOCMEN.

Bononamnopsbie 0aniHu MOKET MUCIOIB30BATHCA B CHCTEMAaxX MHUTbEBOTO, XO35M-
CTBEHHOTO, MPOM3BOACTBEHHOTO W TMPOTHBOIMOXKAPHOTO BOJOCHAOKEHUS PA3IMUHBIX
OOBEKTOB TMPOMBIIIICHHOCTH, HACEJCHHBIX MYyHKTOB M CEIbCKOXO3AHCTBEHHBIX KOM-
TieKcoB. Mcnomb3ytoTes s XpaHEHHUs 3amacoB BOJBI M PACXOJOBAHMS €€ B UacChl MO-
BBIIIEHHOTO MOTPEOJICHUA, a TaKKe MOAaYu MO HEOOIbIINM HAOPOM TP OCTAaHOBKE
HAacocOoB. B HUX XpaHWTCA Tak)Ke PE3EPBHBIA W MPOTUBOMOXKAPHBIN 3amac BOJBI.
Hamnonxenue GanrHu mpoucXoauT B Yackl, KOT/AA TOJa4ya BOABI MPEBHIIIAET €€ MoTped-
nenne. Ecnmu pacxoa BOAbI MPEBHIMIAET MPOU3BOAUTEIBHOCTh HACOCHBIX CTAHIIMKA U B
4yachl TIEPEepPHIBOB B PadOTe HACOCOB, TO M3 BOJOHANOPHOW OAalllHW B CETh MOCTYMAET
HEIOCTAIOLIEe KOJINYECTBO BOBI.

Opnxoit u3 HanboJee pacpOCTPAHEHHBIX BUIOB BOJOHANIOPHBIX OAallleH ABIAETCS
OamHs Poxxnosckoro (pucynok 10). Ona xopomio 3apekoMeHpoBana cebs cBoei
HAJCKHOCTBIO, IPOCTOTOW KOHCTPYKLHMH W JTOJITOBEYHOCTh MPH MPABHIBHOW 3KCILTya-
TaIUH.

BopaonanopHas OalliHs Tak:Ke MOXKET CUUTAThCA PE3EPBYaAPOM UKUCTON BOJIBI.
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Pucynok 10 Bogonanopuas Gaiiiss

PesepByap umucToil BOJABI MpPEIHA3HAYEH JJII KOMIIEHCALIMM HEPABHOMEPHOCTH
MOTPEeOSICHNS BObI B TEUEHUE CYTOK, a TAK)KE XPAaHCHUE aBAPUMHOTO 3armaca, Ha ciiyuya
0TKa3a HaCOCHOT'0 000PYA0BaHMS, BOI03a00PHOrO y31a.

B pesepByape umcTOil BOABI XPAHATCS ABAPUUHBINA, KOHTAKTHBIA W TMOKAPHbBIA
3anac BOJAbI. ABapUiHBIN 00bEM AOJKEH 00eCHeurBaTh MOJAAYy BOJIbI MOTPEOUTENAM
M0 aBapUIHHOMY TpauKy B TCUSHUW BPEMEHHU JTMKBHUIAIMHA aBAPHH.

KontakTHblii 00BbEM TipeAycMaTpuBaeTcs [Jisi oOecleueHusi TpedyemMoro
BPEMEHM KOHTAKTa BOJbI C pEar€éHTaMu, COJEPKAIIUMHU XJI0P.

[ToxapHbiii 00BEM BOJIBI MPEYCMATPUBAETCS, KOTJA MOTYUYCHUE HEOOX0IMMOro
KOJWYECTBA BOJBI Ui TYIICHHWS TMOXKapa HENOCPEACTBEHHO W3 UCTOYHHUKA

BOJAOCHAOKEHHUA.



2. UICXOJHBIE TAHHBIE JIJIS1 BBIITOJIHEHUS KYPCOBOI PABOTBI

3aganue: 3aMpoOeKTHPOBATH CUCTEMY BOJIOCHAOKEHUS JJI51 CEJIbCKOT0

HACCJICHHOI'0 IIYHKTA

3amanve MPUHUMAETCA O ABYM MOCIASAHUM ItudpaM HOMEpPA 3aU4€THON KHIKKH
(mmgpa) crynenra. [locneansas mudpa mmdpa cCOOTBETCTBYET NpriioxeHuto 1. J[Be mo-
crnenuave udpsl mrdpa COOTBETCTBYIOT pmitoxeHuro 2. [Ipeanocneanss nudpa mud-
pa COOTBETCTBYET MPHIIOKEHHUIO 3

[TpuHATH K KOHITYy PacdeTHOTO Cpoka ciryk0bl Bogomposoaa (15-20 mer) B Hace-
JIECHHOM TYHKTE YMCJIO BOJONOTPEOUTENICH, PACONIOKEHHBIX HA BOJOCHA0KaeMoO# Tep-
PUTOPHUH, COTJIACHO TPHIIOXKEHHUIO 2. [IpON3BECTH CIIEIYIOIITNE PACUETHI.

1. PaccuuTtarh CpeaHECYTOUHBIH PacXo] HACEJICHHOTO MyHKTa , MaKCH-

MaJIbHBIN CYTOUYHBIN PACXO Y TOJIOBYIO MOTPEOHOCTh B BOJE

2. Onpenennth MaKCUMAaJIbHBIA 4acoOBOH O A MAKCUMAaJIbHBIN CEKYHIHBIN

Markcydac.

O, arecer. PACXOM,.

3. IlocTpOoUTh MHTErPAIBHYIO KPUBYIO BOJIONOTPEOJICHHUS HACEICHHOTO MyHKTA U
BBIOpATh PEXKUM PAOOThl HACOCHOW CTAHIIMKU BTOPOTO MOIbEMA.

4. Bpl arh TUIOBYIO BOJIOHAMOPHYIO OAIIHIO.

5. 3anpoeKTUpoBaTh M BBIMOJHUTH TMAPABIMUYECKUA pPacyeT TYMUKOBON BOJO-

npoBEHAGH CETH HACEIIEHHOTO IMyHKTA.

Qcym .Maxc. ona.



IHPUJIOKEHUSA

[Tpunoxenue 1

I'eHM1aH HACEJIEHHOT 0 MMYHKTA
1-06ans, mnpaueuHas; 2-  OOJbHUIIA, 3-MPOMBIIUICHHOES  mpeanpustue;,  4-

JKUBOTHOBOTUYECKUU KOMILIEKC.

[nanmer 1 (x 3aganmnsam 0 u 1) Macurra6 1:50000

)
- g

bans, nmpaveunas.

bonpHuA.

[IpoMbIIEHHBIE TPEATPUATHS
JK¥MBOTHOBOTUECKHUH KOMITJIEKC

= W ba



ITnanmer 2 (x 3amaHusM 2 1 3) Macnrra6 1:50000




[Mnanmer 4 (k 3amanusm 6 u 7) Macmra6 1:50000




[Ipunoxenue 2

Cocras BoaonoTpeduTeneil K KOHLY paC4eTHOI0 CPOKa

cJ1y>k0bI BOJAONPOBOAA

HawmMmeHnoBanue BOIO-

Bapmunantsl 3aganus

/T | MOTpeOuTENeH 00 01 02 03 04 05 06 07
1. | Hacenenne, mnomb3yto-
meecs BOAOU W3 yIH4-
HBIX  BOJOPa300PHBIX
KOJIOHOK, Y€l
3690 | 3500 | 3550 | 3600 | 3650 | 3700 | 3750 | 3800
2. | Hacemenne, wumMerommee
BHYTPEHHHH BOJOIPO-
BOJ U KaHAJTHU3AIHUIO C
BaHHAMH M MECTHBIMH
BOJIOHATPEBATEIIAMH,
yen
3975 | 6475 | 6450 | 6425 | 6400 | 6375 | 6350 | 6325
3. | bansa - Ja - - Ja - - Ja
4. | bompHHIIA, KOEK - - 150 - - 140 - -
5. | Ilpayeynas Ja - - Ja - - Ja -
6. | Paboumii CKOT, rOI0B
122 | 200 | 195 | 190 | 185 | 180 | 175 | 170
7. | IlonuB Ta30HOB, IIBET-
HUKOB M  3€JIEHBIX
HACaKJACHUM, Ta
6,6 2 25 | 3,0 | 35 40 | 45 | 50
CKOT B IMYHOM TOJIb30BAHUHU HACEJICHUS, TOJIOB
8. | MoiouHbie KOPOBBI 1585 | 1000 | 1050 | 1025 | 1075 | 1100 | 1125 | 1150
9. | CBuaBHM 1465 | 865 | 925 | 900 | 950 | 975 | 1000 | 1025
10. | OBIIBL, KO3BI 3000 | 2500 | 2450 | 2450 | 2400 | 2385 | 2350 | 2325
11. | Kypsl, yTku 3705 | 4900 | 4890 | 4880 | 4870 | 4860 | 4850 | 4840
[TpoMbITIITIEHHBIE TIPEANTPHITHS
12. | 3aBox mo mepepadOTKe
CETbCKOXO03IMCTBEHHOM
MPOAYKIUH, T MOJIOKa
B CyTKH
46,0 40 | 39,5 | 39,0 | 38,5 | 38,0 | 37,5 | 37,0
JKHMBOTHOBOTUECKHH KOMIIJIEKC
13. | Momounsle  KOpOBBI,
TOJIOB 1080 | 2020 | 2010 | 2000 | 1990 | 1980 | 1970 | 1960
14. | MonogHAK  KPYITHOTO
pOraToro ckota, roos 10600 | 10700 | 10800 | 10900 | 11000 | 11100
10000 | 10500

[Iponomxenue npui. 2




08 09 10 11 12 13 14 15 16
1. 3850 3900 3950 4000 4050 4100 4150 4200 4250
2. 6300 6275 6250 6225 6200 6175 6125 6100 6075
3. - - Ja - - Ja - - Ja
4. 130 - - 120 - - 110 - -
5. - Ja - - Ja - - Ja -
6. 173 165 160 155 150 145 140 135 130
7. 5,5 6,0 6,5 7,0 7,5 8,0 8,5 9,0 8.8
8. 1190 1175 1200 1225 1250 1275 1300 1325 1350
9. 1700 1050 1075 1100 1125 1150 1175 1200 1225
10. 2500 2300 2285 2250 2225 2200 2175 2150 2125
11. 5200 4830 4820 4810 4800 4790 4780 4770 4760
12. 20,0 36,5 36,0 35,5 35,0 34,5 34,0 33,5 33,0
13. 2000 1950 1940 1930 1920 1910 1900 1890 1880
14. 10500 | 11200 | 11300 | 11400 | 11500 | 11600 | 11700 | 11800 | 11900

[Iponomxenue nmpui. 2

17 18 19 20 21 22 23 24 25
1. 4300 4350 4400 4450 4500 4550 4600 4650 4700
2. 6050 6025 6000 5975 5950 5925 5900 5875 5850
3. - - Ja - - Ja - - Ja
4. 100 - - 90 - - 160 - -
3. - Ja - - hig:] - - Ja -
6. 125 120 115 110 105 100 95 90 95
7. 8,7 8,6 8,5 8,4 8,3 8,2 8,1 8,0 7,9
8. 1375 1400 1425 1450 1475 1500 1525 1550 1575
9. 1250 1275 1300 1325 1350 1375 1400 1425 1450
10. 2100 2075 2050 2025 2000 1900 1875 1850 1825
11. 4750 4740 4730 4720 4710 4700 4690 4680 4670
12. 32,0 32,0 31,5 31,0 30,5 30,0 29,5 29,0 28.5
13. 1870 1860 1850 1840 1830 1820 1810 1800 1790
14. 12000 | 12100 | 12200 | 12300 | 12400 | 12500 | 12600 | 12700 | 12800

[Ipomomxenue npun.2

26 27 28 29 30 31 32 33 34
1. 4750 4800 4850 4900 4950 5000 5050 5100 5150
2. 5825 5800 5775 5750 5725 5700 5675 5650 5625
3. - - Ja - - Ja - - Ja
4. 155 - - 150 - - 145 - -
5. - Ja - - hig:] - - Ja -
6. 100 105 110 115 120 125 130 135 140
7. 7,8 7,7 7,6 7,5 7.4 7,3 7,2 7.1 7,0
8. 1600 1625 1650 1675 1700 1725 1750 1775 1800
9. 1475 1500 1525 1550 1575 1600 1625 1650 1675
10. 1800 1775 1750 1725 1700 1675 1650 1625 1600
11. 4660 4650 4640 4630 4620 4610 4600 4590 4580
12. 28,0 27,5 27,0 26,5 26,0 25,5 25,0 24,5 24,0




13. 1780 1770 1760 1750 1760 1750 1740 1730 1720
14. 12900 | 13000 | 13100 | 13200 | 13300 | 13400 | 13500 | 13600 | 13700
[Ipomomxenue npun.2
35 36 37 38 39 40 41 42 43
1. 5200 5250 5300 5350 5400 5500 5550 5600 5600
2. 5600 5575 5550 5525 5500 5475 5450 5425 5400
3. - - Ja - - Ja - - Ja
4. 140 - - 135 - - 130 - -
5. - Ja - - hig:] - - Ja -
6. 145 150 155 160 165 170 175 180 185
7. 6,9 6,8 6,7 6,6 6,5 6,4 6,3 6,2 6,1
8. 1825 1850 1875 1900 1925 1950 1975 2000 | 2025
9. 1700 1725 1750 1775 1800 1825 1850 1875 1900
10. 1575 1550 1525 1500 1510 1520 1530 1540 1540
11. 4570 4560 4550 4540 4530 | 4520 4510 4500 | 4490
12. 23,5 23,0 22,5 22,0 21,5 21,0 20,5 20,0 20,5
13. 1710 1720 1710 1700 1690 1680 1670 1660 1650
14. 13800 | 13900 | 14000 | 14100 | 14200 | 14300 | 14400 | 14500 | 14600
POAOILKEHUE TTPUIL.2
44 45 46 47 48 49 50 51 52
1. 5650 5700 5750 5800 5850 5900 5950 6000 6050
2. 5375 5350 5325 5300 5275 5250 5225 5200 5175
3. - - Ja - - Ja - - Ja
4. 125 - - 120 - - 115 - -
3. - Ja - - hig:] - - Ja -
6. 190 195 200 195 190 185 180 175 170
7. 6,0 5,9 5,8 5,7 5,6 5,5 5,4 5,3 5,2
8. 2050 2075 2100 2125 2150 | 2175 2200 2210 | 2220
9. 1925 1950 1975 2000 2025 2060 2075 2085 2095
10. 1550 1560 1570 1580 1590 1600 1610 1620 1630
11. 4480 4470 4460 4360 4260 | 4160 4060 3960 3860
12. 21,0 21,5 22,0 22,5 23,0 23,5 24,0 24,5 25,0
13. 1640 1630 1620 1610 1600 1590 1580 1570 1560
14. 14700 | 14800 | 14900 | 15000 900 1000 1200 1400 1600
[Ipomomxkenue npun.2
53 54 55 56 57 58 59 60 61
1. 6100 6150 6200 6250 6300 6350 6400 6450 6500
2. 5150 5125 5100 5075 5050 5025 5000 4975 4950
3. - - Ja - - Ja - - Ja
4. 110 - - 100 - - 95 - -
5. - Ja - - hig:] - - Ja -
6. 165 160 155 150 145 140 135 130 125
7. 5,1 5,0 4,9 4,8 4,7 4,6 4,5 4,4 4,3
8. 2230 2240 2250 2260 2270 | 2280 2290 2300 | 2310




9. 2105 2115 2125 2135 2145 2155 2165 2175 2185
10. 1640 1650 1660 1670 1670 1680 1690 1700 1710
11. 3760 3660 3560 3460 3360 3260 3160 3060 2960
12. 25,5 26,0 26,5 27,0 27,5 28,0 28,5 29,0 29.5
13. 1550 1540 1530 1520 1510 1500 1490 1480 1470
14. 1800 2000 2200 2400 2600 2800 3000 3200 3400
[Ipoxomxenue npun.2
62 63 65 66 67 68 69 70
1. 6550 6600 6650 6700 6750 6800 6850 6900 6950
2. 4925 4900 4875 4810 4825 4800 4775 4750 4725
3. - - - - aa - - Ja
4. 90 - 85 - - 80 - -
3. - hig:] - hig:] - - Ja -
6. 120 115 110 105 100 95 90 91 92
7. 4,2 4,1 3,9 3,8 3,7 3,6 3,5 3,6
8. 2320 2330 2340 2350 2360 2370 2380 2390 2400
9. 2195 2205 2215 2225 2235 2245 2255 2265 2275
10. 1720 1730 1740 1750 1760 1770 1780 1790 1800
11. 2860 2760 2785 2815 2840 2865 2895 2915 2940
12. 30,0 30,5 31,0 31,5 32,0 32,5 33,0 33,5 34,0
13. 1460 1450 1440 1430 1420 1410 1400 1390 1380
14. 3600 3800 4000 4200 4400 4600 4800 5000 5200
[Ipomomxenue npun.2
71 72 74 75 76 77 78 79
1. 7000 3000 3050 3100 3150 3200 3250 3300 3350
2. 4700 4650 4650 4625 4600 4575 4550 4525 4500
3. - - - - aa - - Ja
4. 75 - 70 - - 65 - -
3. - hig:] - hig:] - - Ja -
6. 93 94 96 97 98 99 100 101
7. 3,7 3,8 3,9 4,0 4,1 4,2 4,3 4.4 4,5
8. 2410 1420 1430 1440 1450 1460 1470 1475 1480
9. 2285 1300 1310 1320 1330 1340 1350 1355 1360
10. 1810 1820 1830 1840 1850 1860 1870 1880 1890
11. 2965 2990 3015 3040 3065 3095 3115 3140 3165
12. 34,5 35,0 35,5 36,0 36,5 37,0 37,5 38,0 38,5
13. 1370 1360 1350 1340 1330 1320 1310 1300 1290
14. 5400 5600 6800 6000 6200 6400 6600 6800 7000
[Ipomomxenue npun.2
80 81 82 83 84 85 86 87 88 89
1. 3400 | 3450 | 3500 | 3525 | 3530 | 3540 | 3550 | 3560 | 3570 | 3580
2. 4475 | 4450 | 4425 | 4400 | 4375 | 4350 | 4325 | 4300 | 4275 | 4250
3. - - Ja - - Ja - - Ja -




60 - - 55 - - 40 - - 180

Aa Ja na

102 103 104 105 106 107 108 109 110 111

46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55

>

el Il E el

1485 | 1490 | 1495 | 1500 | 1505 | 1510 | 1515 | 1520 | 1525 | 1530

9. 1365 | 1370 | 1375 | 1380 | 1385 | 1390 | 1395 | 1400 | 1405 | 1410

10. 1900 | 1910 | 1920 | 1930 | 1940 | 1950 | 1960 | 1970 | 1980 | 1990

11. 3190 | 3215 | 3240 | 3265 | 3295 | 3315 | 3340 | 3365 | 3395 | 3415

12. | 390 | 395 | 400 | 405 | 410 | 41,5 | 420 | 425 | 430 | 435

13. 1280 | 1270 | 1260 | 1250 | 1240 | 1230 | 1220 | 1210 | 1200 | 1190

14. 7200 | 7400 | 7600 | 7800 | 8000 | 8200 | 8400 | 8600 | 8300 | 8900

[Ipomomxenue npun.2

90 91 92 93 94 95 96 97 98 99
1. 3590 | 3600 | 3610 | 3620 | 3630 | 3640 | 3650 | 3660 | 3670 | 3680
2. 4225 | 4200 | 4175 | 4150 | 4125 | 4100 | 4075 | 4050 | 4025 | 4000
3. - Ja - - hig:] - - Ja - -
4, - - 175 - - 170 - - 165 -
5. Ja - - Ja - - Jia - - Ja
6. 112 113 114 115 116 117 118 119 120 121
7. 5,6 5,7 5,8 5,9 6,0 6,1 6,2 6,3 6,4 6,5
8. 1535 | 1540 | 1545 | 1550 | 1555 | 1560 | 1565 | 1570 | 1575 | 1580
9. 1415 | 1420 | 1425 | 1430 | 1435 | 1440 | 1445 | 1450 | 1455 | 1460
10. 2000 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090
11. 3440 | 3465 | 3480 | 3515 | 3540 | 3565 | 3580 | 3615 | 3640 | 3680
12. 440 | 44,5 | 50,0 | 49,5 | 49,0 | 48,5 | 48,0 | 475 | 47,0 | 46,5
13. 1180 | 1170 | 1160 | 1150 | 1140 | 1130 | 1120 | 1110 | 1100 | 1090
14. 9000 | 9100 | 9200 | 9300 | 9400 | 9500 | 9600 | 9700 | 9800 | 9900

IIpunoxenue 3
Pacnipenenenne X039HCTBEHHO-TIMTHEBBIX PACXOJ0B BOJBI B HACEIIEHHBIX IMyHKTaX W OBITOBBIX

YUIPCKACHUAX IO YacaM CYTOK B IMPOICHTAX OT CYTOYHOTO MAKCUMAJIbHOTO BOI[OHOTpC6J'ICHI/I$I

Yacsr BapuanTsel pactipenenenus
CYTOK 0 1 2 3 4 5 6 7 8 9

0-1 | 250 | 1,96 | 1,56 | 085 | 325 | 3,00 | 1,50 | 1,00 | 0,75 | 1,75




1-2 225 1 09 | 0,69 | 037 | 3,25 | 3,20 | 1,50 | 1,00 | 0,75 | 1,65
2-3 2,20 | 0,83 | 0,53 | 0,10 | 3,30 | 2,50 | 1,50 | 1,00 | 1,00 | 1,40
3-4 2,25 1 096 | 0,69 | 0,15 | 3,20 | 2,60 | 1,50 | 1,00 | 1,00 | 1,89
4-5 2,60 | 1,12 | 0,74 | 031 | 3,25 | 3,30 | 2,50 | 2,00 | 3,00 | 2,42
5-6 390 | 231 | 1,91 | 1,14 | 3,30 | 4,10 | 3,50 | 3,00 | 5,50 | 3,20
6-7 4,50 | 5,28 | 5,38 | 540 | 3,85 | 450 | 4,50 | 5,00 | 5,50 | 4,40
7-8 5,10 | 5,55 | 5,70 | 594 | 445 | 490 | 550 | 6,50 | 5,50 | 5,13
8-9 535 | 7,12 | 7,81 | 945 | 5,20 | 5,60 | 6,25 | 6,50 | 3,50 | 4,55
9-10 | 585 | 6,86 | 746 | 883 | 505 | 5,60 | 6,25 | 5,50 | 3,50 | 4,10
10-11 | 5,35 | 582 | 6,07 | 6,49 | 485 | 490 | 6,25 | 450 | 6,00 | 4,18
11-12 | 5,25 | 5,41 | 5,03 | 483 | 460 | 470 | 6,25 | 550 | 850 | 5,55
12-13 | 4,60 | 3,58 | 3,30 | 259 | 480 | 440 | 500 | 7,00 | 850 | 4,55
13-14 | 4,40 | 3,27 | 295 | 2,19 | 455 | 410 | 5,00 | 7,00 | 5,00 | 5,53
14-15 | 4,60 | 296 | 262 | 1,82 | 4,75 | 410 | 5,60 | 550 | 5,00 | 5,74
15-16 | 4,60 | 3,87 | 3,64 | 3,01 | 470 | 440 | 6,00 | 450 | 5,00 | 5,52
16-17 | 490 | 445 | 434 | 391 | 465 | 430 | 6,00 | 500 | 3,50 | 5,34
17-18 | 4,60 | 4,17 | 3,99 | 345 | 435 | 410 | 5,50 | 6,50 | 3,50 | 4,20
18-19 | 4,70 | 4,73 | 4,69 | 439 | 440 | 450 | 5,00 | 6,50 | 6,00 | 5,60
19-20 | 4,50 | 6,09 | 642 | 7,05 | 430 | 450 | 4,50 | 5,00 | 6,00 | 5,38
20-21 | 440 | 6,61 | 7,12 | 822 | 430 | 450 | 400 | 450 | 6,00 | 5,58
21-22 | 420 | 7,10 | 833 | 1042 | 420 | 430 | 3,00 | 3,00 | 3,00 | 4,60
22-23 | 470 | 6,35 | 6,77 | 7,63 | 3,75 | 4,60 | 2,00 | 2,00 | 2,00 | 4,74
23-24 | 2,70 | 2,64 | 226 | 146 | 3,70 | 3,30 | 1,40 | 1,00 | 2,00 | 3,00
OxoHyaHue npui.3
Yacer | [Ipaueunas, 6ansa | bonpHuma, ITpomprm- JKusotHo- | Ilonus 3ene-
CYTOK TOCTUHHULIA JIEHHOE BOJYECKHM | HBIX HACAXK-

NPEANPUATHE |  KOMIUIEKC JEHUU

1 2 3 4 5 6

0-1 - 0,20 - 0,50 -

1-2 - 0,20 - 1,00 -

2-3 - 0,20 - 0,50 -

3-4 - 0,20 - 0,50 -

4.5 - 0,50 - 2.20 -
5-6 - 0,50 - 2.20 16,66
6-7 - 3.00 - 4,70 16,67




7-8 : 5,00 6,25 4,70 16,67
8-9 6,25 8,00 6,25 10,2 :
9-10 6,25 10,0 6,25 5.40 ;
10-11 6,25 6,00 6,25 7.20 ;
11-12 6,25 10,0 6,25 6,10 ;
12-13 6,25 10,0 6,25 420 ;
13-14 6,25 6,00 6,25 9,10 ;
14-15 6,25 5,00 6,25 6,60 ;
15-16 6,25 8,50 6,25 2,00 ;
16-17 6,25 5.50 6,25 420 ]
17-18 6,25 5,00 6,25 3,60 :
18-19 6,25 5,00 6,25 8,20 ]
19-20 6,25 5,00 6,25 7.20 16,66
20-21 6,25 2,00 6,25 3,50 16,67
21-22 6,25 0,70 6,25 4,60 16,67
2223 6,25 3,00 6,25 0,80 ]
23-24 6,25 0,50 : 0,80 :

[Ipunoxenue 4

Hopmbl BogonoTpet/ieHust HaceJeHueM

CremeHp 01aroycTpoMcTBa PAaHOHOB KHUIIOH
3aCTPOUKH

CpemHeCYyTOYHbIE HOPMBI  XO3SHCTBCHHO-
MUTHEBOTO BOJOMOTPEONICHUS B HACCIEHHBIX
MyHKTax Ha | xurens (3a rox), J/cyT

1 2
3acTpolika 3MaHUAMH, OOOPYIOBAHHBIMHU 125-160
BHYTPEHHHM BOJONPOBOJOM M KAaHAIW3ALU-
el 06e3 BaHH
Toke, ¢ BAHHAMM U MECTHBIMH BOJOHAarpe- 160-230
BATEJIAMU
Toxke, ¢ HEHTPATU30BAHHBIM TOPAYUM BOAO- 250-350

CHAOKEHUEM

IIpumeuanue: JIma palioHOB 3aCTPOUKH 3MAHUSAMHU C BOJOIOIB30BAHMEM M3 BOAOPA300p-
HBIX KOJIOHOK HOPMY CPEIHECYTOYHOTO BOJAOMOTPEONIEHHUS Ha 1 sKHUTENs cieayeT mpuHUMaTth 30-
50 n/cyT.

[Ipunoxenue 5

Hopwmbl pacxoaa BoabI HA IOJIUB

Hasznauenue BobI Usmeputens | Hopmber pacxoma Bo-

JBI HA TIOJTHBKY, JI/M°
1 2 3

MexaHu3upoBaHHass MOMKA yCOBEPHICHCTBOBAHHBIX 1 motika 1,2-1,5
MOKPBITUHM ITPOE3A0B U IIIOIMAJEH
MexaHu3UPOBaHHBIN TTOJIMB yCOBEPIIEHCTBOBAHHBIX 1 monus 0,3-0,4
MIOKPBITUH ITPOE3A0B U IUIOIMAEH
[Tonmue Bpy4HYIO (W3 NIIAHTOB) yCOBEPIICHCTBOBAH- 1 monus 0,4-0,5

HBIX MIOKPBITUH TPOTYapPOB Y NPOE3H0B
[Tonus




['0OpOoJICKUX 3€JIEHBIX HACAKICHHUMN 1 moymB 3-4
I'a30HOB U IBETHUKOB 1 monmuB 4-6
ITocaok B rpyHTOBBIX 3UMHUX TEILTALIAX 1 cyTkmn 15
ITocanok B CTEIUNTAXKHBIX 3UMHUX M TPYHTOBBIX I cytkm 6

BECEHHHMX TEIUIMLAX, MapHUKAX BCEX THUIIOB, yTEN-
JIEHHOTO TPYHTA

IIpunoxxenue 6

Hopmbl pacxoaa Boabl Ha HAPYKHOE MOKAPOTYLLIEHHE

KomnuectBo  xure- | PacueTHoe kommue- | Pacxoapl BOABI HA HAPY:KHOE MOKapOTYIIE-
Jell B HACEIIEHHOM | CTBO  OJHOBPEMEH- | HHE B HACEJCHHBIX MYHKTAX, JI/ C
MyHKTE, TBIC. YeJ. | HBIX MOXAapOB 3acTpoiika 3qaHUAMU | 3aCTpOMKa 3JaHUAMHU
,J0 BBICOTOM 10 2-TO | BBICOTOM 3 3Taxka H
JTaka BKIIOYHMTENb- | BBIIE, HE3aBUCHUMO
HO, HE3aBUCHMO OT | OT CTEICHH WX OTHE-
CTEMIEHU UWX OTHE- | CTOUKOCTH
CTOMKOCTH
5 10 10
10 10 15
25 10 15

IIpumeuanue: Pacxon BOIbI Ha IOXKAPOTYICHUE BHYTPH 31aHUH PUHUMAFOT 5 I1/C

(2 cTpym o 2,5 n/c xaxmas).

[Ipunoxenue 7

HOprI pacxoJa BOAbI HA ;KUBOTHbIX U IITHUL{

Hopwma pacxona Boapl Ha OJHY roJjo-
Haumenosanue nompeodoumess BY CKOTA, IITHIL H 3Bepeif, 11 /CYT.
1 2

Kopossl

Monounsie 100

MscHbie 70
bbiku 60
MoogHsAK KPYITHOTO POraToro CKOTa B BO3PacTe 30
10 2 JIET




TensATa B BO3pacTe 10 6 MECSLIECB 20
Jlomanmn
Pabouue, BepXOBbIE, PHICHCTBIE U HEKOPMSI- 60
W€ MATKU
IIneMeHHBIE H KOPMAIINE MATKH 80
Kepebirpl — mpou3BOAUTETH 70
Kepebsrta B Bo3pacTe 10 1,5 et 45
OBI1bI B3pOCIIBIE 10
MoJI0THSIK OBEII 6
XPpAKHA-TPOU3BOJUTEIN, MATKH B3POCIIBIE 25
CBUHOMATKH
C IOpOCATaMU 60
CYNIOPOCHBIE, XOJIOCTBIE 25
ITopocaTa —0TheMBbIIIH 5
PeMOHTHEBIN MOJIOTHSIK 15
CBHHBH Ha OTKOPME 15
Kypsi 1
Nupeiiku 1,5
YTKHU U TyCH 2
Hopxku, cobomu 3
JInchI 1 mrecIpl 7
Kpomuku 3
OmHO KpYIHOE XKUBOTHOE B BETEPUHAPHOU JeueO- 100
HULIE
OnHO MENKOe >KMBOTHOE B BETCPHHAPHOU JeueO- 50
HULIE
IIpunoxxenue 8
I'eomeTpuyeckue pa3Mepbl TUMOBbIX BOJOHAMOPHBIX 0alleH
O6vem | Bricota | Tumosoi Pasmepsl, M O0pem
Gaka, M’ | CTBONA | MPOEKT BHYTPEH- | CTPOUTENb- | BBICOTA | AUAMETP | KOHHYE-
OalrHu HUU Jua- | Hasd BBICOTA | KOHycCa JTHUIIA CKOM
Hg, M MeTp Oaka | 6aka H Oaxa h Oaka d YaCTH
Dy, baka, M°
1 2 3 4 5 6 7 8
bak cTampHOM, CTBOJ KUPITAYHBIN
50 9,12,15, | 901-5- 3,088 6,96 - - -
18,21,24 | 21/70
100 9,12,15, | 901-5- 5,00 6,70 2,20 0,63 16,42
18,21,24 | 21/70
150 18,24 901-5- 6,00 7,18 2,69 0,63 28,32
9/70




200 12,15,18 | 901-5- 6,50 8,10 2,90 0,63 35,52

> > >

,21,24 23/70
300 15,1821 | 901-5- 8,00 8,51 3,51 1,00 66,98
,24,30,3 | 24/70
6
Bak cTanpHOM, CTBOJI KeJIe300€ TOHHBIN
300 | 21,2430 | 901-5- 8,00 8,51 3,51 1,00 66,98
,36,42 26/70
Cranpabie Oanrau (cucTeMbl POKHOBCKOTO)
15 12 901-5-29 3,02 2,79 1,175 1,22 4,39
25 12,15 | 901-5-29 3,02 4,42 1,175 1,22 4,39
50 12,15 | 901-5-29 3,02 8,57 1,175 1,22 4,39

IIpunoxenue 9

3HaueHue YAE€JIbHBIX COl'lpOTI/lB.]'leHI/Iﬁ A AJIs1 HCHOBBIX CTAJIbHbIX,

YyT'YHHbIX, ac0eCTOLeMEHTHbIX U MOJIUITHIEHOBbIX TPYO (V' =1 m/c)

CranbHbie UyryHHBIE AcOecroniement- | [lomustrneno-
Heic BT-6, BT-9 BoIic [1980,S10

HNuamerp |4 (ms O B A(u OB M%) A(I[H)IQBM%) A(IUBIQBM%)

MPOX0J1a, MM

YCIIOBHOTO M7 )
C

90 ; ; 5475
100 2674 365,3 187,7

110 ; ; : 192,7
125 86,23 110,8 a 98.6

140 - - ; 54,5




150 33,95 41,85 31,55 -
160 - : : 27.2
175 18,96 - - -
180 - - - 14,6
200 9,273 9,029 6,898 8,5
225 4,822 - - 4,6
250 2,583 2,752 2,227 2,6
275 1,535 - - -
280 ; - - 1,5
300 0,9392 1,025 0,914 ;
315 - - - 0,78
325 0,6088 - - ;
350 0,4078 0,4529 0,4342 -
355 - - - 0,42
400 0,2062 0,2232 0,2171 0,22
450 0,1089 0,1195 - 0,12
500 0,0622 0,06839 0,07138 -
600 0,02384 0,02602 - -
700 0,01150 0,01150 - -
800 0,005665 0,005665 - -
900 0,003034 0,003034 - -




3. Mpumep BbINOMHEHUA KYpPCOBON paboTbl N0 AUCLUNITNHE
«CenbcKkoxo3sancTBEHHOE BoAOCHAabXeHMe n obsogHeHne
TeppuTopuniny

Ha TEMY: «PacueT cucrembl BOAOCHAOXEHNA ANA CENbCKOro
HaCeneHHOoro nyHKra»

Benenue
JInsg mpoeKTUPOBAHUSA CHCTEM BOJAOCHAOKEHMS HY>KHO 3HAaTh KOJIWYECTBO TIO-
TpebsgseMoli BOABI M PeKUM ero notpedienus. CymMMmapHOE BOAOMOTPeONICHHE yCTa-
HaBJIMBAIOT TI0 COCTaBY W yucly morpedouteneii. OCHOBHBIMUA MOTPEOUTENAMH BOJBI B

CEIbCKOM XO3SIUCTBE SIBJISIOTCS. HACEJICHUE, JKUBOTHBIE, HAXOAIUMECS B JIMUHOU COO-
CTBEHHOCTH, >XHBOTHOBOTYECKHE (PepMbl, MPEANPUITHS TO TEePepadOTKEe MOJOUYHOMN

MPOIYKIIANA, KOMMYHATBHBIC TIPEATIPUASITHS.
[TpoekTrpoBaHue cUCTEM BOJAOCHAOKEHHS OCHOBAHO HA psiAe 0OIUX TpeOOBaHUM:

a) BOJA JIOJKHA MOCTABJIATHCA BCEM MOTPEOUTENAM 0€3 HCKITIOUCHUS,
0) BOJIa AOKHA TIO/1aBATHCA B HYJKHOM KOJTMUECTBE,

B) BOJIa AOJKHA TIOJIaBATHCA OMPEACTIEHHOTO KOJTMUECTBA,

r') BOAA JOJKHA MOAABAThCA B ONPEICIICHHBIE CPOKH;

I[) mogada BOABI JOJIXKHA OBITh MaKCUMAaJIbHO MCXAaHHU3HUPOBAHA U aBTOMATHU3HUPO-
BaHa Haubolee AOCTYIIHBIMH U JCHICBBIMH CPCACTBAMMU.

Boponorpebiienre MOKeT ObITh HEPABHOMEPHBIM B TEUCHUE CYTOK U BPEMEHH TO-
Ja. DTO HAKJIAAbIBAET OMPEACIICHHbIC YCIOBUA HA MPOCKTUPYEMbBIE COOPYKEHHUS BOJO-
CHA0XEHHUA, MO3BOJIAIONIME yAOBJIETBOPUTh BhIlICYKa3aHHbIe TpeOoBanus. Pacuer cu-
CTEMbI BOJOCHA0XEHUSI MPUBOJAT C YUETOM MAKCHMAJIbHO BO3MOXHBIX Pacxo/iOB B
cern €77

JIJist 3TOro OmpenensaoT CYTKA ¢ MAaKCUMaJIbHbIM BoAonorpedneHuemM. OmHOBpe-
MEHHO aHAJIM3UPYETCA BOAONOTPEOIECHUE B TCUCHUE CYTOK U ONIPEACIIACTCS YaC MaKCH-
MaJIbHOW BOJIONOJAUM, MPU KOTOPOM BOJOMPOBOAHAS CETh UCHBITHIBAET MAKCUMAIbHYIO
Harpy3Ky o pacxojy.

BonozabopHble 1 OUUCTHBIE COOPYKEHUA AOJKHbI 00€CrEeUnBaTh MOJa4y MaKCH-
MaJIbHOT'O CYTOYHOTO Pacxo/ia, a pa3BOJAIlME BOJOMPOBOJIHBIE CETU MPOMYCKAaTh MaK-
CHUMAJTbHBIM YaCOBOM PACXO/I.

Cucrema BoAOCHA0KEHHS TOJKHA TPOSKTUPOBATHCA C YUETOM T'€HEPaJbHOTO Tia-

Ha Pa3BUTHUA HACEJICHHOTO MyHKTa Ha Onwxkaimue 15-20 ner.



3aganue

[IpyuHATE K KOHITy PacdueTHOTrO Cpoka CiyO0bl Bogomposoaa (15-20 met) B Hace-
JICHHOM TYHKTE YHCJIO BOJOMOTPEOHTENCH, PAcIIOIOKEHHBIX Ha BOJIOCHA0XKAEMO# Tep-

putopuu. [IponsBecTu cieayroimume pacueTsl.

OnpenenuTs:
1. Paccuutarh CpelHECYTOUHBIM Pacxoj] HACEICHHOI0 IyHKTa , MakKcH-
MAJIBHBIA CYTOYHBIN PACXO. Y TOJIOBYIO IOTPEOHOCTH B BOJE
2. OnpenenuTh MaKCUMAaJIbHBIA YaCOBOM A MaKCUMAaJbHBIN CEKYyHIHBIN
pacxo.

3. I[TocTpouTh MHTErPAIBHYIO KPUBYIO BOJOMOTPEOSICHUSI HACETIEHHOTO MyHKTA U
BBIOPATh PEXUM PAOOTHI HACOCHOM CTAHIIMKM BTOPOTO MOIbEMA.

4. BpiOpaTh TUMIOBYIO BOJOHAMOPHYIO OAIIHIO.

5. 3anpoekTupoBaTh W BBIMOJHUTHh TUAPABINYECKHN pacyeT TYNMHKOBOW BOMIO-

MPOBOJHON CETHU HACEIIEHHOTO IyHKTA.



I/ICXOI[HLIe JAaHHbI€ AJI1 BBITNIOJIHCHHUSA paﬁoTLI

1  Hacenenue, momb3yrorieecs BOJOH U3 YIHUHBIX
BOJIOPa30OPHBIX KOJIOHOK, YT 2885

2 Hacenenue, nmeroree BHyTPEHHHUN BOIOIIPOBO/T
Y KaHaJIM3alMIO ¢ BAHHAMU U MECTHBIMH BOJI0-

HarpeBaTesiMu, ye 4885
3 IlpaueuHas, uyen 7770
4 Pabouuii CKOT, TOJIOB 135

[TonuB ra3o0HOB, IBETHUKOB M 3€JICHBIX HACAXK- 3,46

JICHHM, ra

CKOT B TUYHO TOJIb30BAHWW HACETICHUS, TOJIOB
6  MomnouHble KOPOBbI 865
7  CBuUHBH 769
8  OB1BI, KO3BI 1807
9  Kypsl, yTkn 3730
[TpombiniieHHBIC IPEANPUSITHS (MOJIOUHBIHN 3aBO/)

10 TIpeanpusrue 1o nepepaboTke cCinGKOX035i- 34,1 Q.o

CTBEHHOM MPOIYKITUHU, T MOJIOKA B CYTKH

JKuBoTHOBOMUECKMIT KOMIUTEKC ((hepma)

11 MomnouHbie KOPOBBI, TOJIOB 1515
12 MonoaHsk KpyIHOTO poraToro ckoTta, rojioB 8461

1. Onpenenenue cpeHECYTOUHOT0 PACX01a HACEJIEHHOT0 MYHKTAa O » MAKCH-

cp.cym.

MAJbHOI'0 CYTOYHOI'0 pacxoia HIroaoByro HOTpeﬁHOCTL B B0OJ¢€

CpeaHecyTOUHBINH PacXo/] KayK0H TPYIIIBI MOTPEOUTENECH ONPEISIOT 10 (hOpMYy-

JC:

0o =1L 20/
Lem1000° S eym.

rae N —KOJWYECTBO BOAONMOTPEOUTENEH., ¢ — CPEAHECYTOUHAs HOPMa BOAONOTPED-
JICHUS Ha OJHOTO BomomoTpeduTens, Ji/cyT.; mpuanMaroT mo CHull 2.04.02-84 (npwuo-
xenue 4,5,6). PesynbraTel cBOAAT B TabmuIty 1.

Hacenenue, none3yrolieecs BOJ0ON U3 YIMYHBIX BOAOPA300PHBIX KOJIOHOK



(-

2885. 40 ;
=200 154 M/
Qarom = 1000 cym

Hacenenue, nmeroriiee BHyTPEHHHUN BOJOMPOBO M KaHAJIM3AIIMIO C BAHHAMU U

MCCTHBIMH BOJOHArpeBaTCIsIMHU (q =200 %y mj

0o = 4885- 200_977M/

1000
i1 — JI
Pa6ouwnii ckot (q =60 %y mj

135-60 3
= = 871 M/
Qoo = 1000 cym

I =54/ )
OJIUB I'a30HOB (q 5 M2

0 346 SOOOO M/
@ 1000 cym

CKoT B JIHYHOM 10JIb30BAHHH

— J
Mono4HbIE KOPOBBI (q =100 %y mj

0 865100 o ¢ /
Pom ~ 1000 cym

CBuHBH (q =15 %y mj

769-15 ;
_ — M
Oy = =11535 Avm

1000
— JI
OBIIBI, KO3BI (q =10 %y mj

1807-10
200 1807 M/
Corom =000

Kypsl, yTku (q =1 ﬂcymj

3730-1 3
- =373 M/
QCP'W 1000 com

[TpomblIlIeHHOE NPEANPUATHE MO NMEPEPadOTKE CEIbCKOX03IHCTBEHHON MPOaYK-

1uu (g =12a;° BOABI HA 1 TOHHY MOJIOKA)

34112000
- — 4092 M /
Qoo =000

KUBOTHOBOJYECKHU I KOMILJIEKC



— J
Mono4yHbIE KOPOBBI (q =100 %y mj

1515-100 ;
22055 M/
Qoram =000 cym

MotoaHAK KPYITHOTO POraToro CKoTa (q =30 %y mj

_ 846130 _ ) oo M7
1000 cym

CyTouHbI# pacxo/ NpaueuHON ONMpeAeIisieM CIEAYOIUM 00pa3oMm:
0= N-q-P-1I M7
10071000 " /cym

rae N —o0lee KOJTMYeCTBO HAaCENICHUs B HACEJIEHHOM MyHKTE (110 33JaHHMIO ),

Qcp.cym

P — IPOLIEHT JKUTETIEN, TTOJb3YIOIIUXCS MPaueyHol (P = 40%);
¢ —HOPMa pacxo/1a BObl Ha CTUPKY CyXOro Oenbs (g =751);
1T —HOpMa CYXOro Oesibsi Ha OHOTO YeNloBeKa B rof (17 =100xe);

T — KOJIMYECTBO JTHEH paboThl ipauedHoi B rox (T = 200)

0- 7770-75-40-100 _ 43,269”’7
100-200-1000 am

3ameuanue: [Ipu ompeneneHur CyTOUHBIX PACXOJOB MPAUYEUHOM HEOOXOIUMO
Opath 0011Iee KOJTUUECTBO HACEIEHUS MO MCXOAHBIM JAHHBIM.

[Ipumeuanue:

CYTOLIHBIG pacxoasl BOAbI KOMMYHAJIBHBIMHA MPCANPUATHAMHA OINPCACIIAOT CJIC-

JTYIOIIAM 00Pa3oM:

CyTounblit pacxon ajis 0anu Q, :

0. = N, .Psq:11;

® 1007,1000
rIe. N, —PacueTHOE KOJIMYECTBO YKUTEIICH, MONB3YIOIMUXCS BOAOPA3OOPHBIMUA KOJIOH-
kKamu (TI0 33/JaHMIO); P, — KOJMMYECTBO >KHUTENICH, MOJb3ytomuxcsa Oaneit, %, P, =30,

g, —HOPMa pacxojia BOJbl, UCTIONIb3yeMol | uen., i, g, =180; I7, — KOJIMUECTBO MOMBbI-

BOK B roay Ha | den., 77, =40; 7, - IPOJOJKUTENBHOCTh pabOThl OAaHU B TOJ, JHEH,

T, =200



CyTounbiit pacxon AJist OONBHULBI O

rae; N, —KOJIWYECTBO KOCK B OonbHUIIE (TI0 33/ITaHUI0), ¢ —HOPMa pacxoja BOABI Ha OJI-
HOTO OOJIBHOTO, g =250 JI/CyT.
I"'omoBoi pacxoa BOABI onpeaesieTcs mo gopmyie:
0.0 = (Ospomscssssom + Copmss + Qopmcie ) 1+ Copiampens 12 + o 1

TI€. O comacerscom — CPEMHECYTOUHOE BOAOMOTPEOICHUE HACETIEHUEM U CKOTA B JIMYHOM

3
MOJIb30BAaHUU, M /CYT.; QO — CPEIHECYTOUHOE BOJAOMOTPEOICHHE KOMMYHAJIbHBIM

Cp.CYM.KOM.

3
CEKTOpOM, M /CyT.; O — CPEIHECYTOYHOE BOJOMOTPEOSICHHE HKUBOTHOBOTUECKUM

CP.CYM.OICUS.

KOMIIIEKCOM, M°/CYT.; ¢, —4HCIIO AHEH B rofy (IPHHATD 7, =365); O —CcpenHecy-

op.cym.npon.
TOYHOE BOJONOTPEONICHUE MPOMBILICHHBIM NPEANPUATHEM, M3/CyT.; t, —4HCI0 pado-
YUX JHEW TMPOMBINUICHHOTO MPEANPUATUSA B TOAY (MIPUHATH £, =261); Q. smnon, — CPEI-
HECYTOUHOE BOJONOTPEOICHNE Ha IMOJIUB 3EJIEHBIX HACAKACHUM, M3/CyT.; t, —KOJIn4e-

CTBO TOJIMBHBIX JHEH B roy (MIPUHATH 7, =150).

0., =(122034+40533))-365+409,2-261+173-150+43,27- 200 = 734772,73M%0a

CpennecyTouHbIE PacXobl ONMPEACSIAIOT I KaXXA0r0o Buaa norpedurens. OaHako
OHM JAOT JIMIIb OOMIYIO XapaKTEPHUCTUKY BOJONOTPEOICHUS TOT'0 MM UHOT'O OOBEKTA.
[TpoekTrpyeMplii BOJAOIPOBOJ PACCUMTHIBAIOT HA MPOMYCK MAaKCHMAJIBHOTO CYyTOYHOT'O
pacxona. OTKIIOHEHHE €T0 OT CPEAHECYTOUHOTO Y KaKI0W TPYIIThl TOTpeOUuTENeH yumn-

THIBAIOT KOA((PHUIIMEHTOM MaKCHMAJIbHOW CYTOYHOW HEPAaBHOMEPHOCTH K KOTO-

maxcym. >
PBIF TTOKA3bIBAET, BO CKOJIBKO Pa3 PaCUECTHBIA MAKCUMAJIBHBIA CYTOUYHBIM Pacxol Ipe-
BHIIACT cpemHecyTouHbiii. KoadpuimeHT cyTouHOi HEPAaBHOMEPHOCTH MPHUBOIAT B
HOpPMax MPOECKTUPOBAHUA.

JIJ1st KOMMYHAJILHOT'O CEKTOPA €ro MOXKHO NpUHATH 1,3, 1 npomeituienHoro 1,1.

MaxkcHuMaITbHBIH CYTOYHBIN PacXO0 BOABI BRIUHUCIIIOT 10 (hOpMYJIe:

ijzaic. - K .Maxc. Q .
am am p.om

JlanHbie pacuera cBOAAT B Tabnuiy 1



Ucnonb3ys Tabnuny 1, o0beAMHAIOT NOTpeOUTENICH Mo rpynmnam, UMEKOIIUM Odu-
HAKOBYIO HEPABHOMEPHOCTH BOAOMOTPEOICHUS B TCUCHUE CYTOK. Pe3ynbrarel cBOIAT B

Tabnuiy 2.



Orlpez(e.ﬂeﬂne PACYECTHBLIX CYTOYHBIX PaCcX0a10B BOAbI

Tabmuua 1

HaumenoBanmue Bo- | Kommue- | Hopma Bo- | Cpenusisi cy- | Kosgpduuu- | Pacuernsiit
nonotpedOuTeneit CTBO BO- | joroTped- | TOYHAasE  BO- [ €HT  CyTOY- | pacXon BOXBI B
AonoTpe- | JeHWss — Ha | monotpeo- HOH  Hepas- | CyTKH
ourenei OIHOTO BO- | HOCTb, M'/CYT | HOMEPHOCTH | HAMGONMBLIErO
JonoTpedu- BomonoTped- | BogonoTpebdiie-
TEJISL, JI/CYyT JCHUS HUST, M /CYT

Hacenenue, nonp3y-
IOoLIeeCcs BOJOU U3
YIUYHBIX BOIOPA3-
OOPHBIX KOJIOHOK,
qe

Hacenenue, umero-
1iee BHY TPEHHUN BO-
JIOTIPOBOA U KaHAJIH-
3aIUI0 C BAHHAMH U
MECTHBIMH BOJO-
HArpeBaTeJsIMH, Yesl

IIpaueunas

Pabouuii CKOT, rosioB

ITonue ra3oHOB,
LIBETHUKOB U 3€JIe-
HBIX HACAXKICHUI, Ta

CKOT B TUYHOM ITOJIL30BAHUU HACCJICHU, I'OJIOB

KopoBbl MOJIOUHBIE

CBUHBU

OBIIBI, KO3BI

Kypel, yTKH

IIpoMbILIEHHBIE TPEANPUSATHS

3aBog 1o mepepa-
0OTKe  CeIbCKOXO-
3AICTBEHHONW  MpO-
OYKIUH, T MOJIOKA B
CYTKH

JKusotHOBOUE

CKUH KOMILIEKC

Mosno4HbIE KOPOBBI,
rOJIOB

MonoaHsAK KpynHOTO
poraTtoro Ckorta, ro-
JIOB




Tabmauua 2

MakcumaJjibHble CyTOYHbIE PACXOAbI, M3/CyT

roxded unmoQ

2844,63

HHUHII¥BIBH aUIro]]

12
224,90

(roaee
HIIHhOI'OW) doL313)
HIIHHAIrmanod g

450,12

(BCHROR
-edu) suLsndoradn
JIMHAL'BHAWIWOY]

10
56,25

(endad) dorxad
HHUMIIhIOGOHLOGH)Y,

526,93

HHH
-R940LqIrOl WOHRMIL
4 LOM) M JUHILL[

1586,44

roxded nogoro |

734772,73

CBoaHas TA0JIHIIA PACYETHBIX PACX0I0B

CpeHecyTOUHbIC PACXObI, M /CyT

roxded unmoQ

2251,13

HHUHII¥BIBH dUIro]]

173,00

(roaee
HIIHhOI'OW) doL31d)
HIIHHAIrmanodyy

-+

409,20

(BCHRIR
-edu) suLsndoradn
JIMHAL'BHAWIWOY]

(3e]

43,27

(endad) dorxad
HHUMIIhIOGOHLOGH)Y,

405,33

HHH
-R9OLaIr0Ol WOHRMIL
4 LOM) M JUHIIL[

1220,34

Ko-Bo pabounx nHeit

200 | 261 150

365 |
I'onosoii pacxon, m3

147945,5

365 |

25950

106801,2

8653.8

4454223




2. OnpeneseHne MAaKCUMAJIbHOTO YaCOBOT0 1 MAKCUMAJILHOIO Ce-

KYHIHOTO pacxoaoB

Hcrnonmb3yss KpHBBIE CYTOYHOH HEPAaBHOMEPHOCTH BOJOMOTPEOJICHUS OT-
JCNTBHBIX TOTpeOuTeNnel (1Mo 3aJaHuio), OMpeaesieM HEPAaBHOMEPHOCTH BOJOTO-
TpeOJICHUsI BCEX MOTPEOUTENEH MO HACEJCHHOMY MYHKTY U HAaXOJUM MaKCHUMAJlb-

A MAKCUMAaJIbHBIA CEKYHIHBIN O

CeK . Max.

HBIN 4aCOBOM Q

yac.Max.

PacXoJbl.

Pacnipenenenre cyTouHBIX PacxXxog0B BOJBI MO YacaM CYTOK TSl OTACITbHBIX
KaTeTOpri BOJOMOTPEOUTENCH TPUHUMAETCS 10 nprioxeHuto 3. [IpombrmienHoe
npeanpuATAe padoTaeT B 1Be CMEHBI. Boay Ha TEXHONIOTHYECKHE HYXKIBI PacXo-
JIYIOT PAaBHOMEPHO OT PACUETHOTO CYTOYHOTO pacxoja Bojasl mpeanpusatueM. [Ipa-
yeyHas padotaet ¢ 8 10 24 yacoB. 3eyieHbIE HACAKICHUS MOJIMBAIOT PABHOMEPHO 2
pa3a B CYTKH.

Tak xak pacnpeneneHrne pacxoa0B MO YacaM CYTOK 3aJaeTCi B MPOLICHTAX,
TO JUTA KaXAOW TPYMIBI MOTpeOuTEIeH HE0OX0AMMO TPOTICHTHI MIEPEeBECTH B (Pu-
3MUECKHUE BEMUWHBI M OMPEACIIATh pachpeneicHue (PU3NUECKUX PacxooB BCEX
noTpeOuTENeH HaCEeICHHOTO MyHKTa 10 YacaMm cyTok (tabnwuma 3). Jlamee ¢usnde-
CKHE PacXOJbl MEPEBOAAT B MPOIEHTH OT CYTOYHOTO MOTPEOSICHUS BCETO Hace-
JeHHOTO TyHKTa. [ paduk CyTOUHON HEPABHOMEPHOCTH BOJOMOTPEONICHUS TI0
HACEJICHHOMY TYHKTY CTPOSIT JJTA CYyTOK C MAKCUMAJIbHBIM BOJIOTIOTPEOICHHEM.
[To nanHBIM TAOMUIEL 3 OMpeaesieM Yac MaKCUMaJTbHOTO Bostopazdopa (c19 po 20

YacoB):

3
— M
Quac.MaK. - 178744 yac

0 -1000 17844
_ = uac.max — > — 49’57.}2
e 3600 3.6 4



Tabmmma 3

PacnipenesieHie pacxoioB BOAbI MO YACAM CYTOK
Yacer Hacesienne u ckot B Kovmvynansab1e Mpombmutennsni | ZKnBoTHOBOIECKHIA Ilo/mB 3eseHbIX O6mmnii pacxox Boasi o | OpawHATHI HHTE-
CYTOK JIMYHOM T0JIH30BA- TpePUATHS CEKTOp KOMILIEKC HACAKICHNTT HACEJICHHOMY IYHKTY rpaIbLHOIl KPUBOIi
HIH (mpagednasn) (MOJIOYTHLII 3aBO) (hepma)
% M/uac % M/aac % M /aac % M /aac % M /aac % M>/aac %

1 2 3 4 5 6 7 8 9 10 11 12 13 14
0-1 3 47,59 0,5 2,63 1,77 50,23 1,77
-2 3,2 50,77 1 5,27 1,97 56,04 3,74
2-3 2,5 39,66 0,5 2,63 1,49 42.30 5,22
3-4 2,6 41,25 0,5 2,63 1,54 43,88 6,77
4-5 3,3 52,35 2,2 11,59 2,25 63,94 9,01
5-6 4,1 65,04 2,2 11,59 16,66 37,47 4,01 114,10 13,02
6-7 4,5 71,39 4,7 24,77 16,67 37,49 4,70 133,65 17,72
7-8 4,9 77,74 6,25 28,13 4,7 24,77 16,67 37,49 5,91 168,12 23,63
8-9 5,6 88,84 6,25 3,52 6,25 28,13 10,2 53,75 6,13 174,24 29,76
9-10 5,6 88,84 6,25 3,52 6,25 28,13 5.4 28,45 5,24 148,94 34,99

10-11 4,9 77,74 6,25 3,52 6,25 28,13 7.2 37,94 5,18 147,32 40,17
11-12 4,7 74,56 6,25 3,52 6,25 28,13 6,1 32,14 4,36 138,35 45,04
12-13 4,4 69,80 6,25 3,52 6,25 28,13 4,2 22,13 4,34 123,58 49,38
13-14 4,1 65,04 6,25 3,52 6,25 28,13 9,1 47,95 5,08 144,64 54,47
14 -15 4,1 65,04 6,25 3,52 6,25 28,13 6,6 34,78 4,62 131,47 59,09
15-16 4,4 69,80 6,25 3,52 6,25 28,13 2 10,54 3,94 111,99 63,02
16 -17 4,3 68,22 6,25 3,52 6,25 28,13 4,2 22,13 4,29 122,00 67,31
17-18 4,1 65,04 6,25 3,52 6,25 28,13 3,6 18,97 4,07 115,66 71,38
18-19 4,5 71,39 6,25 3,52 6,25 28,13 8.2 43,21 5,14 146,25 76,52
19-20 4,5 71,39 6,25 3,52 6,25 28,13 7,2 37,94 16,66 37,47 6,27 178,44 82,79
20-21 4,5 71,39 6,25 3,52 6,25 28,13 3,5 18,44 16,67 37,49 5,59 158,97 88,38
21-22 4,3 68,22 6,25 3,52 6,25 28,13 4,6 24,24 16,67 37,49 5,68 161,59 94,06
22 -23 4,6 72,98 6,25 3,52 6,25 28,13 0,8 4,22 3,83 108,84 97,89
23-24 3,3 52,35 6,25 3,52 0,8 4,22 2,11 60,08 100,00
Hroro 100 1586.44 100 56,25 100 450,12 100 526,93 100 224.90 100,00 2844.63




3. IlocTpoeHne HHTErpaIbHOI KPUBO BOA0ONOTPEOI€HNSI HACEJIEHHOT 0 MMyHK-

Ta ¥ BBIOOP pexkrMa padoThl HACOCHOH CTAHIIMU BTOPOro MoabemMa

Ha HacocHoO# cTaHIuu BTOPOro NMOABEMA YCTAHABIMBAKOTCS XO3SHCTBEHHbBIC
Y TIOXapHbI€ HACOCKI. PexxuM padOThl HACOCHOM CTAHIMK AJ1A OOECICUCHUS X035i-
CTBEHHOTO BOJAOMOTPEOJICHUSI BBIOUPAIOT U3 YCJIOBHUS MAKCUMAJIbHOTO MPUOJTHKE-
HUA KpUBOHM moaauu «2» K KpuBOM BojmonoTpedsienus «1». PaccmarpuBatorcs ue-
ThIPE BapUaHTa pexuMa pabOThl HACOCHOW CTAHIINU:

a) PaBHOMEPHBIH KPYTJIOCYTOUHBIN OJJHUM HACOCOM (PUCYHOK 1a);

0) AByxcMeHHbIH oqauM HacocoM (164) (pucyHok 16);

B) HEPABHOMEPHBIN KPYTJIOCYTOYHBIH TPEeMs OJWHAKOBBIMU HacocamH (PHUCY-
HOK 1B);

') OJHUM HAaCOCOM C OCTaHOBAMHM (PUCYHOK 1T).

HN3amenss pexxuM paboThl HACOCHOM CTAHIIMM HEOOXOJAUMO COXPAHUTH MOJAUY
HACOCOB MOCTOAHHOM /151 coxpaneHusa Beicokoro K.IT. /. ux paGoTel. 310 nocrura-
€TCs MPEBAPUTEIILHON MOJIauel BOJIbI B BOJIOHAMOPHYIO OAlHIO, OTKYJAa OHA 3a-
TEM MOCTYMAET MOTPEOUTENIO.

['padmk paboOTHI XO3SMCTBEHHBIX HACOCOB YCTAHABIIMBACTCS OKOHUATEIHHO TIO
MUHUMAJIbHOMN PETyIUPYIOIIEH EMKOCTH OaKa BOJIOHAIIOPHOM OAlllHMU.

Heobxomaumerii 00beM Oaka BOJIOHAIOPHOM OamrHu ompeaensaeTcs mo GopMmy-
7e:

Wo =W oo ¥ W

rae: W, —perynupyromui o0sem, W, — HENPUKOCHOBEHHBIA MOXKAapHBIN 3a-

nac Boabl Ha 10 MUH TyIIIEHHS TTOXKapa.
Perynmmpyronuii 00beM OMPEeAETaiOT M0 MaKCUMAaJIbHOMY OTKJIOHCHHIO KPH-
BOH BoAonmoTpebaeHus (1) B MONOKUTENHHYIO CTOPOHY (A*) W OTPUTIATENHHYIO (A ")
CTOpOHY OT KpuBo# nojaaun (2) (Pucynok 1).
W =(& +87)-Q,p 0’

rae; Qo — PACUETHBIA CYTOYHBIH PAcXOJ HACEJIEHHOIO IYyHKTa B CYTKH
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HauOOJIBIIETO BOAOTOTPEOICHHUS;

(A7)(A") — MaKcHManbHBIE PA3HOCTH OPAMHAT WHTETPANBHBIX TPABUKOB TMO-
Ja4uu U NOTPeOJICHUS] COOTBETCTBEHHO IO M30bITKY U HEIOCTATKY.

I'padmk paboTHl HACOCHOM CTAaHIMM BTOPOTO IOABEMA BBIOMPAIOT TAKUM,
yTOObl CyMMa MAKCHUMAJIbHBIX PA3HOCTEH MO W30BITKY W HEJOCTAaTKy Oblia Obl
HAUMEHBIIEH, T.€. peryjupyromias €MKOCTh Obila Obl MuHuUMaNbHOU. [lomaua
HAcocCa OMpPeACIISIETCS TAHTEHCOM YTJIa HAKJIOHA KPUBOM «2» K TOPU3OHTY.

OnpenensieM peryJupyromuil o0beM 0aka Ajid paBHOMEPHOW pabOThl HACOC-
HOM CTaHIIUH OJHUM HACOCOM KPYTIIOCYTOUHO (O, = 4,17%):

_(10+3), 28446 = 369,798
100

pee

OnpenensieM peryJupyromuil oobeM Oaka /i IBYXCMEHHOU pabOThl HAcOC-
HOW CTaHIIUU OAHUM HacocoM (164 ) (O, = 6,25%). Bpemst pabotsl ¢ 5 mo 21 gaca.

_(8+14), 28446 = 62581°
100

pee

OnpenenseM peryaupyrommii o0beM 0aka a1 HEPaBHOMEPHOW KPYTIIOCY-
TOYHOM paboThl TpeMsi HacocaMu (Q, = 1,6%)

W= (@+0) 28446=113784x"
100

pee

OnpenensieM peryaupyromuil o0beM 0aka juisi padoThl OJHHUM HACOCOM C

OCTaHOBKaMU (O, = 4,8%):

TN

0+6
W, = (0+6) 28446 =170,676xm
g 100
Haumenbimii perynupyroimii o0beM 0aka BOAOHANOpHOW OaiHu obOec-

MEYMBACT HEPABHOMEPHBINA KPYTJIOCYTOUHBIN PEKUM padOThl TPEMS OJJUMHAKOBBIMU

Hacocamu (pUCYHOK 1B, kpuBas 2).
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9 ==

T BH=100%/244 = 4,17%
80 —+

7w+

60 —

Wpez=A + A = B%

20

10

2 4 6 4 [/ 7 i B8 20 2Z 2

Pucynoxk 1 a. ['padmk mogaun HACOCHOUM CTAHIIMK BTOPOTO TMOJBEMA, PEKUM PAOOTHI He-
PABHOMEPHBIN KPYTJIOCY TOUYHBINA OJJHUM HACOCOM

Heym max, %

0

VT Ou= 0%/ -625%

a0 -— A+

40 -1

T Wpez= A" + A =22%
2 e

B 1T

l P A S ) O AN S | o' [N-SN| N (R (A B
II IIII'III'IIIIIIIIIr

z 4 & 8 /A VA 16 B 20 2 %

Pucynok 10. I'padmk momaum HACOCHOW CTAHIMH BTOPOTO TOABEMA, PEKHUM PAOOTHI
IBYXCMEHHBIH OTHUM HacocoM (16 1). Bpems paGoTs BIOpaHo ¢ 5 10 21 yaca.
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0 4

Wpez= A" = 6% - no uidsimky

Wpez= A =426 — no nedocmamky

-+ttt -

2 4 & 8 bt 2 # 7 B 20 2 24

Pucynok 1B. I'paduk mogaunm HACOCHOW CTAHIIUM BTOPOTO TOABEMA, PEIKUM PAOOTHI He-
PaBHOMEPHBIH KPYTJIOCYTOYHBIH TPEMS OJMHAKOBBIMH HacocamH (KpuBas 2 — 1O HEAO-
CTaTKy; KpUBAas 3 — MO U30BITKY )

8cym max, %
90

Q7 ==
T GH=48% 2
& T

B =+

40 -t

i W,UEZ= A* =6%

/e

Pucynoxk Ir. ['padmk mogaum HACOCHOW CTAHIIMH BTOPOTO TOIBEMA, PEKUM PabOTHI OJ-
HHM HaCOCOM ¢ OCTAaHOBKAMH
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ITocne BeIOOpa pexkuma padoOThl HACOCHOHM CTAHITUK BTOPOTO MOABEMA YTOU-
HAIOT perynupyrommi oobeM. Tabnuna 4 mo3BosigeT NOMyuuTh 60JIee TOUHBIE 3HA-
uenns (A7) u (A"), gem ux rpaduueckoe onpenenenne. Bemmauast (A) 1 (A7)
OTIPEIENAIOT MO Tpade «6» 0 MAKCHMAIBHOM BETMUMHE BOABI B Oake (A”) U He-

NOCTaTKy BOIBI B Oake (A7). Umeem W, = 4,46% . OKOHYATENILHO HMEEM

4,46-28446
A B

e =1269m°
100

Tabmuua 4
YTouHeHHe peryjHpyomero 00bemMa BOAOHATIOPHO# 0alIHI

Yacel cy- | [Horpebaenue, | llogaua, % purtox OTToOK BO- Hann4ue

TOK % BO/bI B abl B 0aK, | BoabI B 0a-
oak, % % ke, %
0-1 1,77 1,6 - 0,17 -0,17
1-2 1,97 1,6 - 0,37 -0,54
2-3 1,49 1,6 0,11 -0,42
3-4 1,54 1,6 0,06 -0,36
4-5 2,25 1,6 0,65 -1,01
5-6 4,01 4,8 0,79 -0,22
6-7 4,70 4,8 0,10 -0,12
7-8 5,91 4,8 1,11 -1,23
8-9 6,12 4,8 1,32 -2,56
9-10 5,24 4,8 0,44 -2,99
10-11 5,18 4,8 0,38 -3,37
11-12 4,86 4,8 0,06 -3,44
12-13 4,34 4,8 0,46 -2,98
13-14 5,08 4,8 0,28 -3,27
14 -15 4,62 4,8 0,18 -3,09
15-16 3,94 4,8 0,86 -2,22
16 - 17 4,29 4,8 0,51 -1,71
17-18 4,07 4,8 0,73 -0,98
18-19 5,14 4,8 0,34 -1,32
19-20 6,27 4,8 1,47 -2,79
20 -21 5,59 4,8 0,79 -3,58
21-22 5,68 4,8 0,88 -4,46
22-23 3,83 4,8 0,97 -3,49
23 -24 2,11 4,8 2,69 -0,80

100 99,2
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4. BoiOuipaemM THNOBYI0 BOJAOHATOPHYH OALIHIO

B Gake BomoHanopHO#M OalliHU JOJKEH XPAHUTHCS HEMPUKOCHOBEHHBIN MO-
YKApHBIM 3amac BOJbI, pacCUMTAaHHbIA HA 10-MUHYTHYIO TPOJOIKUTENBHOCTh TY-
LIEHUS MOKapa.

HenpukocHOBEeHHBINH TOKapHBINA 3amac BOJbl B BOJAOHAMOPHOW OalllHA Ope-
HA3HAYEH KaK HEMOCPEACTBEHHO AJiA TYIICHUA MOXapa, TaKk W Jjii 00ecreueHus

XO34MCTBEHHBIX HY /I P MOXkKAPE B 4aC MAKCUMAJILHOT'O BOAOpazdopa:

VVnom — Z6O(qnoofc + qcex.max) , ./l/l3
1000

rae: ¢ —MPOACJKATENIBHOCTD TyIIeHHs MmoXkapa u3 6amnau (t = 10 mun);
q}’lO.?IC = ( no2AC. Hap. + q}’lO.?IC.EHy}’Vl. )- n

9 gmorcna. A Drocump. — IPAHSTHIC TIPU PACYETE CETH PACXOJIBI BOJBI HA TyIIIe-

HHUC COOTBCTCTBCHHO OJHOI'O HAPYIKHOIO M OJHOI'O BHYTPCHHCTO IIOXKapa, a/c

Jl
OPUHUMAEM: ¢, 10 = 10; N/ P—

J
=5=
C
n —49HCJI0 OJTHOBPEMCHHBIX ITOXKAPOB, 71 =2

G =(10+5)-2=30~
C

— MAKCUMAJIBHBIN CEKYHJIHBIM PACXOJl BOJIBI B CETU HA XO3AUCTBCHHBIE

qC@K.MaK.

HYKIBL, J1/C, ¢, .. =49572 (tabmuma 3, Bpems ¢ 19 go 20 gacos). PacuerHsrii
C

pacxo/ BOJIBI Ha HAPYKHOE TMOXKAPOTYIIEHHUE W PACUETHOE KOJMYECTBO OJTHOBPE-
MEHHBIX IT0KapOB B HACEJICHHBIX MyHKTaX CICAYyET MPHHATH COTJIACHO MPHITOXKE-
HUIO 7. PacdueTHBIM pacxoj BOJBI Ha BHYTPEHHEE MOXAPOTYIICHHE MPUHUMAIOT
5a/c (2 ctpywm o 2,5 n/c kaxmas).

W - 10-60:(30+4957) _ 1o
1000

W, =W, +W,, =1269+47,74=17464u"

[TonydeHHbit 00bEM BOAOHAMOPHOW OAIHM OKPYTJISIEM JI0 THMOBBIX pa3Me-

poB (W, =200nx" ) (PucyHok 2).

58



Onpenenam £, v h,,
AW, =47742-3552=12224"

e 122 o
3.14-65

h =29+037=327m

4. .
e 41269 _ 1 on
" g.D* 314-6)5

OO1mmas rimyOrHa BOBI

h,+h, =327+383=71lu

OnpenensieM 3anac riryOuHbI B 0ake

H—h,~h,, =81-71=10m

A X —=—— — — — o A
:Wpez ::::F:::::::
| Deu=65
& TR
| =
| ]
| o
|
|

=== === W =
K_f_ W -
l —
| y = =
> W«=3552 ™’ ]
I =
v l v
: D=063 M
4 I #

Pucynok 2 Cxema 6aka BOIOHAOPHOH OarHI
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S. I'mapaBimyeckunii pacueT TYNUKOBOH BOJXONPOBOJIHOM CeTH
I'ennuiaH HaCeJIEHHOT 0 MYHKTA

Macrmra6 1:25000

gmgaﬂr RacRlTs

Pucysok 3. I'eHIIIaH HACETCHHOTO MyHKTA
1 — mpaucuHas, 2 — O0IPHHUIA; 3 — MOJIOYHBIH 3aBO; 4 — hepMma; 5 — Bomo3a00p;
6 — BOJOHATIOPHAA OaImHSL.

Hanecem Ha miiaH HACEIEHHOrO MYyHKTa CXEMY TYMHKOBOW BOJOMPOBOIHON
CETH, CTPEMSCh K MUHUMAaJIbHOU AsinHe TpyO. [lociie HaHeceHust TyNMUKOBON BOMO-
MPOBOJHOM CETU HA TEHIUIAH HACEJIIEHHOTO MYHKTA, pasfeideM €€ Ha y4acTKW, B
Mpeenax KOTOPhIX PAcXOJl HE MMEET PE3KUX M3MEHCHUH. YYaCTKH HYMEpPYEM.
Hcnone3ys Maciutal reHIiaHa ¥ FOPU30HTAIN, ONPEACAeM JUIMHbl YYacTKOB /; U

OTMETKH Y3JIOBBIX U TYNHKOBBIX TOUEK V,. BogoHanopHyro OalllHIO yCTaHABJIMBA-

IOT Ha HaWBBICIIEH OTMETKE HACEICHHOrO MyHKTa. [Ipu 3TOM OHaA J0JKHA OBITH
MaKCHMAaJIbHO MPUOIMKEHA K BOI03a00py M HACEIECHHOMY IyHKTY, YTO 0OeCIeun-
BacT MUHUMAJIbHYIO JUIMHY TPyO. CXema TYNmMKOBOW BOJOMPOBOAHON CETH TMOKa-
3aHa Ha PUCYHKE 3 U MpoayOaupoBaHa Ha pUCYHKE 4.

I, , ycioBHo nipuaumaem 100 meTpos.
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Pucynok 4. I'eomeTpuyecKue MapaMeTPsI CETH, HAHECEHBI:

AJTAHBI YIACTKOB, M

OTMCTKH Ty THKOBBIX TOYICK, M

BoponpoBoaHas ceTb MPOSKTUPYETCA TaKUM 00pa3oM, 4ToObl 00ECEeUnTh

0oJiee WM MEHEe PAaBHOMEPHYIO Harpy3ky Ha TpyOompoBoabl. Bcex motpedure-
Jiel BOJABI ACNIAT HA COCPEAOTOUYEHHBIX, KOTOPHIC JIOKAIbHO TPEOYIOT 3HAUUTEIb-
HbIX PacX0/I0B BOJbI U PACMPEICIECHHBIX M0 CETH, KOTOPbIE 00Jiee WM MEHEE PaB-
HOMEPHO MOTPEONAIOT BOAY MO AjauHe TpyOomposoaa. K pacnpeneneHHbM noTpe-
OUTENISIM OOBIYHO OTHOCSIT HACEJICHUE U CKOT B JIMYHOM TOJIb30BAHUH, A TAKXKE MO-
JIUB 3€JICHBbIX HacaxaeHui. [Ipyu 3TOM s yHIpOoIIeHUs THAPABIMYECKOr0 pacueTa
CETH MOJIAraroT, YTO NOTPEOSICHUE BOJbI PACHPEACTICHHBIMU MOTPEOUTEIAMHU MPO-
MOPLMOHAIBHO JIMHE TPYOONMPOBO/A, HA KOTOPOM OHH PACIIOIO0KEHBHI.

['mapaBnuuecknii pacyeT CETH CBOAUTCS K ONPEACIICHUIO AnaMeTpa Tpyo d Ha
OTACNBHBIX YYaCTKax M BBICOTHI BOJOHAMOPHOW OailiHW H, MpHU KOTOPHIX IMOjJava
BOJIbI OyaeT oOecreueHa BCeEM MOTPEOMTENAM B 3aJaHHOM KOJHWYECTBE C MHUHH-
MaJIbHBIMH SKOHOMHUUYECKUMHU 3aTpaTaMHu.

3afaHHbIe pacXobl BOAB MOKHO MMOJABaTh MO TpyOam pa3HOro AUaMETpa.
[Tpu manbix auameTpax TpyO YMEHBIIAKOTCS CTPOUTEIIBHBIE 3aTpaThl, HO BO3pac-

TaIOT SKCIUTyaTallMOHHbBIC 3aTPAThl, CBA3aHHBIE C MOTEPSAMHU HAropa B TPyOOIpPOBO-
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Jax

ho=A-— ——=AlQ" ;

VZ
2-g

U~

AHaJli3 MOKa3bIBACT, UTO JUIS KAXAOro pacxoja B Tpyde () MOXKHO BhIOpATh
TakoW AWaMeTp TPYObl d, IPU KOTOPOM CyMMa CTPOUTENIbHBIX W JKCILTyaTal[iOH-
HbIX 3aTpaT OyaeT MUHUMaJIbHOW. Takol pe3ynbTaT Mmoyiydaercs, €CJid MPUHSTh
CKOPOCTh JBUXECHHS BOJBI B TPyOax paBHON 3KOHOMHYECKH Y(D(PEKTUBHON CKOPO-

CTH, KOTOPYIO ISl CPEAHUX YCIOBHIM CTPOUTETBCTBA MOKHO MPUHATH PABHOM.

V=1m/c
TOFI[a, HCIIOJIB3YA YPAaBHCHHUC PaCxoda
z-d,;
Qz] :I/z'j '&)U > a)ij = 4 >

MOJTYy4YUM

OKOHUATENIbHO MPUHUMAKOT Ojnkaiiinee OOJblIee CTAaHAAPTHOE 3HAUCHUE
auamerpa TpyOsi. [Ipu 3TOM ciaeayeT UMeTh B BUAY, UTO AJIS HAPY KHOU BOJIOMPO-
BOJIHOM CETH HE JOIMyCKaeTcsi npuMeHeHue TpyO nuametpoM menee 100 mm mpu
JOOBIX PACUETHBIX pacxoaax.

TakuM 00pa3oM, KaXAOMYy Pacxoay COOTBETCTBYET ONMPEAECICHHBIA TUaMeTP
TpyOONpoBOa BOAOIPOBOJIHON CETH, T.€. AUAMETPHI TPYO NPUHUMAIOTCA MO pac-
X0y .

OOuue notepu Hanopa B TpyOONPOBOAAX:

b =h+ YK,
i=1

rae by — norepu Hamopa o muHE TPYGOmpoOBOAa; Yk, - CyMMeE MOTEPh HA BCEX
i=1

MECTHBIX COMPOTUBJICHUSX.
[Ipu pacuere BOOAONPOBOAHBIX CETEW YYET MECTHBIX MOTEPH HAMOPA MPUBO-
JUT K HEONPABAAHHOMY YCJIOKHEHHIO THAPABIMYECKOrO pacyeTa. llosromy mect-

HbIMHU MOTEPSAMH HANoOpa MPEHEOperaroT, nojiarasd TpyOOnpoOBO/Ibl THAPABINYECKU
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JUIMHHBIMU. W ompeneneHuss MOTEPh HAMoOpa, UCIOJb3YIOT OCHOBHYH) BOJOIPO-
BOJHYIO (hopMyTy
N 2
hnom _Aij [z] Qz]
rae A, —yJIeIbHOE CONPOTUBIIEHUE TPYOONPOBOAA, 3aBUCALIEE OT AUAMETPa

TPyObl U €€ MaTepualia v ONPEACIIIEMOE IO BOJAOMPOBOIHBIM Ta0IHIIAM;
I, — uHa TPy OONpPOBOA;
Q, — pacxon Bojbl B TPy OONPOBOE.

JIsia nofaur BOAbI MOTPEOUTENSAM B PA3JIMUHbBIC TYTTMKOBBIE TOUKU CETH Tpe-
OyIOTCSl pa3JIMUuHbIC HAMOPbl B HAUYaJIe CETU MPHU BbIOpaHHBIX aAuameTpax Tpyo. B
o0l1IeM cityuae Ui MoJAauu 3aJaHHOTO PacxXo/ia B MPOU3BOJIbHYIO TOUKY CETH Tpe-
OyeTcs Harmop B HA4YaJie CeTH:

Hy=(A —A)+h,, +H,
rae A, — MOTEPH HAmopa B TPyOax [0 i —i TOYKH CETH 10 KpaTuaMiieMy pac-
CTOSHMIO OT BOJOHANOPHOW OalHuW; H’' —CcBOOOIHBIN HAMOp B i—W TOYKE CETH,
obecrneurBaroIei HopMallbHY10 padoTy BOJAOPA300PHOM apMaTyphI.

CB0oOOHBIN HANOp H_, —HANOp, BOJbI B i —i TOUKE CETH, OTCUUTHIBACMBIH
OT TIOBEPXHOCTH 3€MJIM; 3aBUCUT OT STAXKHOCTHU 3JaHUA, TEXHOJOTUUECKOTO MpPO-
1ecca, BUaa BOJA0OPa300OpHOM apMaTyphl U €€ Ha3HaueHuA. Tak, A1 KUJIbIX 3AaHuH
B CHUCTEMAaX XO35HCTBEHHO-MUTHEBOTO BOJOCHAOKECHHS

H, =10+4(n—1)m
TI€ 7 —4YUCiIo dTaxkei. [[puHEMas JBYX3TaXKHYIO 3aCTPOMKY (1= 2), HOIyYUM
H, =10+4(2—1)=14um

JIsis BBIYMCIIEHUS] BBICOTHI BOJOHAMOPHOW OalllHU H, ONPENEA0T HE0O0X0-
JUMbIH HAMOp B HA4Yajle CETH JJIs BCEX €€ TOUCK.

3a BBICOTY BOJIOHAMOPHOMN OalllHA MPUHUMAOT MAKCUMAJIbHYIO BEJIUUHHY

3TOr0 Hamopa (H ;)W. Touka ceTu, AJia KOTOPOH BbICOTA BOJOHAMOPHOW OalliHU

MoJay4acTCs MaKCHMaJIBHOﬁ, Ha3bIBACTCA I[HKTYIOIHeﬁ. OObryHO JUKTYIOIAA TOYKaA

HanOoJiee yaalieHa OT BOJAOHANOPHOM OalllHW WX B HEM He0OXO0AMMO cO37aTh 3Ha-
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YUTEIbHBINA CBOOOIHBIN Hamop /7, . BeicoTa BoJgOHANOpHOM OalliHu 0OBIYHO Ompe-

JIENIAEeTCSl OTHOCUTEILHO AHA 0aka, T.K. YPOBEHb BOJBI B 0aKe MOXKET MOCTOSHHO
U3MCHSCTCS.

Onpenenenue nuamMeTpoB TpyO BOAOMPOBOAHON CETH W MOTEPh Hamopa B
TpyOax TpeOyeT 3HaHUS PacXoJ0B BOJBI Ha OTACIBHBIX ydyacTkax. Hamwume pac-
MIPEACTCHHBIX TOTPEOUTENCH MPUBOIUT K U3MEHEHHUIO PAacxo/1a 1Mo IITUHE OTACITb-
HBIX YY9aCTKOB. ECTECTBEHHO, UTO HA TAaKUX ydacTKaX HE MOTYT MPOKIIAIBIBATHCS
TpyOBl IEPEMEHHOTO 10 JuTnHE AuameTpa. [losToMy, Ha TakWX ydacTKaX BBOJIUTCS
MOHATHE «PACUCTHOTO» PACX0Jia, MO KOTOPOMY OMPEACIAETCS AUAMETP TPYyOBl U
MOTEPU HANOPA B HEU

Qpoe =0 +0.5-0,,,
Pacuernsiit pacxon Q,,.., fABIAETCA KaKk Obl CPEHWUM PACXOJIOM HA JAHHOM

YYaCTKE BOJOMPOBOJHON CETH.

B pesyabTare Bce myTeBBIE OTOOPHI HCUE3AFOT M OCTAIOTCS TOJBKO Y3JI0BBIC.

Pacuer BomonmpoBoHO# ceTH BEAETCS HA YaC MAaKCHMAaJLHOTO BOAopa3zdopa
(tabmmma 3, Bpems ¢ 19 go 20 gacos).

Jlnst ompeneneHus MyTEeBBIX M TPAH3UTHBIX PACXOJIOB HA OTACIBHBIX YUJaCT-
KaxX MOCTyTaeM CJIeAYIOINUM 00pa3oM:

Hanocum Ha ceTh COCPEeNOTOUEHHBIE PACXO/Ibl B 4aC MAaKCHMAJLHOTO BOO-

pazbopa (MoJTouHbIH 3aBO, (hepMa U T.11.).

0., ~1054/
0,. ~1819/
0, =098/
0., ~1933Y

[lyTeBble pacxoapl HA OTACNBHBIX YYaCTKaX pachpeaesseM MpOornopLuuo-
HAJIBHO COOTBETCTBYIOIIMM JUIMHAM TPyO, BAOJIb KOTOPBIX HAXOAATCS pacrpeie-
JeHHble ToTpebuTenu. Jnsa uX ompeaereHWs HAXOAMM TMOTOHHBIH (yAEITbHBIN)

pacxo/, To ecTh pacxos ¢ 1 meTpa TpyOompoBoa.
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>, 2850

Qs = Qi — 2 Doy =49,57-19,331=30,23%1/¢

Oroer. = Crae + Qrvomsaoo + Dipepa = 0.978+7,814+10,539=19,33 11/ ¢

cp.

rae X/, —CcymMMa JUIMH Y4acTKOB, HA KOTOPBIX €CTh PAaclpeesiCHHbIE TTOTPEOu-

TCJIN.

Jlarmee HaX0 UM My TEBBIE OTOOPHI HA KAXKIOM yUacTKe CETH (PUCYHOK 5):

- :
mvr = 9y, lij

3
&
13
¥ %
Ly
1l 13263 9 13263 7/ 1,3263 5 13263 2 153263 1 Q=49,57@
-—
0 @ [~} xR
[ -] w0 *R (]
o~ L~ - o~ -]
=)} (-} [ [-)3 <
o e o e <
[ar]
4,244 4
3
12 10 8 6

PucyHnok 5. Pacnipenenenue nyTeBbix OTOOPOB MO yYaCTKaM CETH,
3HAYEHUS MIPUBEICHBI B JI/C

Hcnonb3ys MeTo y3710BbIX OTOOPOB, MEPEBOAUM MyTEBbIE OTOOPHI B Y3JIOBbIE
(prucyHOK 6) ¥ (pPUCYHOK 7) OmpeaeasseM pacueTHbIC PACXOIbl Ha KXKIOM yUaCTKe

CCTH.
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Pucynok 6. OnpenencHue pacxoA0B B Y3JIOBBIX H TYIMHKOBBIX TOYKAX IO CMOCOOY Y3JIOBBIX OTOOPOB, 3HAYC-

HUSI IPUBE/ICHBI B J1/C
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PucyHOK 7. cxeMa y370BbIX OTOOPOB M PACUETHBIX PACX0J0B HA YUACTKAX CCTH, 3HAUCHHS IPUBEICHBI B JI/C

Jlanee omnpenenseM MOTEPH HAMOPa HA KaKIOM YYacTKe, MPEABAPUTEIBHO

HaWJi1 COOTBETCTBYIOIIME TUaMeTpbl TpyO. Pe3ysibTaThl CBOAUM B TaONUILY 5.
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PacuyeT nmoTrepn Hamopa Ha y4yacTKax

Tabnuua 5

Ne AnuHa Pacxon Aunametp YaeabHoe co- IMoTepu Hanopa
y4acTKa [y™m 7 d , MM NpPOTHBJIeHHE, A h .M

Qs 4 o

1 2 3 4 5 6
0-1 100,0 49,57 300 0,914 0,225
1-2 125,0 48,9 300 0,914 0,273
2-3 325,0 5,97 100 187,700 2,173
3-4 400,0 2,1220 100 187,700 0,338
2-5 125,0 39,9 250 2,227 0,443
5-6 375,0 1,99 100 187,700 0,279
5-7 125,0 34,6 250 2,227 0,333
7-8 375,0 2,97 100 187,700 0,620
7-9 125,0 28,30 200 6,898 0,690
9-10 375,0 1,99 100 187,700 0,279
9-11 125,0 23 200 6,898 0,456
11-12 375,0 1,99 100 187,700 0,279
11-13 250,0 10,54 200 6,898 0,192

3aTeM ompeaeasieM BhICOTY BOJOHAMOPHON OaIlHy I Ka)KI0H TOUKH CETH.

PesynbTaTel cBOAMM B Tabnuiyy O.

Tabnmua 6
PacueT BbICOTHI BOAOHANIOPHOI 0AIIHH
Ne Otmetrka mno- | PazHocte | CBoOoaubiii | Cymma mo- | Beicora BB | Ilpume-
y3Ja | BepXHOCTH O0TMETOK Hanop B | Tepp Hamopa H, YaHue
3eMJIH B Y3- A M y3jae H,_,M | oT y3aa 10 M
Jax OamHu

1 2 4 5 6 7

1 94 -1 14 0,225 13,23

2 93 -2,0 14 0,498 12,5

3 88 -7,0 14 2,671 9,67

4 92 -3,0 14 3,009 14,01 f;‘;?“’ma"
5 92 -3,0 14 0,941 11,94

6 85 -10,0 14 1,22 5,22

7 91 -11,0 14 1,274 4,27

8 84 -11,0 14 1,894 4,89

9 88 -7,0 14 1,964 8,96

10 82 -13.0 14 2,243 3,24

11 85 -10,0 14 2,42 6,42

12 80 -15,0 14 2,699 1,7

13 82 -13.0 14 3,212 4,21

Bce naiinennpie 3HaUCHWS HAHOCUM HA THAPABIAYECKYIO CXEMY CETH (pHCY-
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