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OCHOBBI TMAPABJIMYECKOI0 pacyera CHCTEMbI BOJOCHAOKeHHAA: YuyeOHO-
METOJMYECKOe TIOoco0Me MO0 U3Yy4YEeHHI0 JAUCHUIUIMHBI  CenbCKOXO03iCTBEHHOE
BOJOCHAa0XeHUE U OOBOJIHEHUE TEPPUTOPUI» U BBIIOJIHEHHIO KypCOBOM padOTHI s
CTYJCHTOB IO HampapieHuto moarotoBku 35.03.11 I'mppomenumopamus /Coct. M.IL

['opbauesa.

VYyebHo-MeToAMUECKOEe TI0COOME HampaBlieHO Ha (OPMHUPOBAHUE HABBIKOB MPO-
(hecCHOHAIBHOM KOMITETEHIIMU IO MPOCKTUPOBAHUIO CUCTEM BOJOCHAOKEHHS 3/IaHHM,
COOpPY)KEHUW M CEIbCKMX HAaCEeJIEHHbIX MeC, a TaKKe MX OKCIUTyaTalud W

PEKOHCTPYKIIUU.

Mateprall OpUCHTHPOBAaH Ha BOMPOCHI MPO(heCCHOHATBHOW KOMIICTCHITUN OY/Ty-
IMUX CHENUAINCTOB B 00JIACTH BOJOCHAOKEHHA. YUEOHO-METOAUUECKOE II0COOHE
COJICP)KUT KpPAaTKHE TCOPETHYCCKHE CBEJICHHS THPABIMUYECKOTO pacueTra CHCTEM BO-
JOCHAOKEHUs, a TaK JK€ 3aJJaHue Ha BBIMTOJTHCHUE KYypPCOBOU pabOTHI JIJISl CTYJACHTOB TIO

HarpaBJICHUIO ITOATOTOBKHN ((FHI[pOMCHHOpaHI/IH)).
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BBEJIEHUE

Bona sBnsgercs ocHOBOM xu3HM Ha 3emiie. OCHOBA 310POBbSI HACEIIEHUSA — ITO
KadyecTBO BOJibl. OIHAKO MHTEHCUBHOE BO3/ECHCTBHUE YEIOBEKA HA OKPYKAIOILIYIO CPEAY
MIPUBEJIO K 3arpsI3HEHUIO U UCTOILCHUIO BOJIHBIX PECYPCOB.

[IpaButennctBO PO ynenser OoJibllioe BHUMaHUE OXpaHE BOJHBIX pecypcoB. B
MOCJICTHUE TO/bI ObUTH pa3paboTaHbl JOKYMEHTH U miporpaMMmebl: «Boaa Poccun - XXI
BEK», (efiepaibHbIe 1esieBble TporpaMmbl «Bo3poxaenue Boirny», «O nuTheBoOM Bojie
U MHUTHEBOM BOJOCHAOKEHHWW» M MPOTPAMMBI COIMAIBHO-IKOHOMUYECKOTO Pa3BUTHUS
peruoHos PO.

CoxpaHeHre BOJHBIX MUCTOYHUKOB MPHU MOCTOSHHO YBEIWYMBAIOIIEMCSl TOTPEO-
JICHUU U 3arps3HEHUN WX MPOMBIIUICHHBIMU U OBITOBBIMU OTXOJIaMU — OJ[HA U3 aKTy-
albHBIX MpoOJeM coBpeMeHHOCTH. Bo MHorux pernonax Poccum HaGmomaercs aedu-
AT IPECHOUN BOJbI, @ B OT/ICJIbHBIX PETHOHAX M3-32 U3HOIIEHHBIX CUCTEM BOJOCHAOXKe-
HUS U BOAOOTBEECHUS — Ne(PUITUT KAYECTBEHHOM BOJIBI.

B nacrosiiee Bpemsi 00beMBbl CTPOUTEILCTBA U PEKOHCTPYKIIUU CHCTEM BOJIO-
CHA0KEHUSI U BOJOOTBE/ICHUS BO3PACTAIOT.

[ToaToMy mpu u3ydeHUH JUCHUTUTHHBI « CelbCKOX03SICTBEHHOE BOJJOCHAOKEHNE
U O00BOAHE-HUE TEPPUTOPUI» HEOOXOJAMMO 3HAaTh OCHOBBI THUJIPABIIMKH, 1St
oOecrieueHus1 HAIC)KHON pabOTHl COOPYKEHUH BBIMONHIIOT TUIPABINYCCKUE PACUETHI,
KOTOpBIE SBJISIOTCS BXXHOW YaCThIO KOMILJIEKCA MH)KEHEPHBIX PACUETOB OOBEKTOB U
COOpYKEHUM, BXONSIIMX B COCTaB CHUCTEM BOJOCHAOXEHUS W BOJOOTBencHHS. bes
3HAHUW OCHOB THJPABIMKH HE BO3MOXHO [MPOU3BECTU PACUETHI M0 PEKOHCTPYKLHUHU

MHOI'IX COOpY)KGHI/Iﬁ BXOOAIUX B CUCTCMY BO,Z[OCH8.6}K€HI/I$I.



1. OCHOBbBI BOJOCHABXEHUA

OpHoM M3 OCHOBHBIX 3a7]a4 BOJOCHAOKEHUS SABIIIETCS 0OECTICUeHHE HACETICHUSI BOJIOH,
OTBEUAIONICH  OMpEJEICHHBIM CAaHUTAPHO-TUTHCHWYECKHMM  TpeboBaHmsM. Poct
BOJONIOTPEOICHUS MPUBEII BO BCEM MUPE K €€ KOJWIECTBEHHOMY U Ka4€CTBEHHOMY JIe-
bunury.
[TooToMy mpu pemnieHUW 3aaad BOJOCHAOKECHHS TpPeOyeTcs KOMIUICKCHBIN IO-XO,
PEeIyCMaTPUBAIOIINNA YYeT HMHTEPECOB pA3IMYHBIX TPYNN MOTpeOUTENe BOIBI,
paloHaIbHOE €€ HCIIOJIb30BAHNE C YUYETOM DKOJIOTUYECKUX ACIIEKTOB.

Ha Teppuropun Poccun HaxonuTes MpakTUYECKH YE€TBEPTAst 4acTh OT BCETO MHU-
POBOTO 3armaca MPeCHOM BOIBI.

HcTouHnKy BOTOCHA0KEHUS B TIOCIICTHEE BPEMSI TTOIBEPTalOTCS MHTCHCUBHOMY
3arpsI3HECHUIO.

Komrmuiekc coopyskeHnii 00ecneunBaroIuX 0Ja49y BOJbI B HY’KHOM KOJHYECTBE

¥ JJAaHHOTO Ka4yecTBa YKa3aHHBIM MOTPEOHTENSIM, HA3bIBACTCSA CUCMEMOU 8000CHAbICe-
Hus. B coctaB 511000M CUCTEMBI BOJOCHAOKEHUS OOBIYHO BXOJST CIEAYIOLIUE COOPY-

KECHHUS:
®—80003a060pHble COOPYAHCEeHUs, TIPYU TIOMOIIU KOTOPBIX OCYIIECTBIISIETCS 3aXBaT BO-

JIbI U3 TIPUPOTHOTO UCTOYHHKA;

® —B000NO0bEMHbLE COOPYIICEHUs], TO €CTh HACOCHBIC CTAHIIUM, MOJAIOIINE BOAY K
MECTaM €€ OYMCTKH, XPAHCHHUIO U TIOTPEOJICHHIO;

e —COOpYHCeHUs OIS YIIYUULeHUS Ka1eCmea 600bl, OYHCTHBIC COOPYKCHHUSI;

®—8000800bl U 8000NPOBOOHbIE cemu, CIYXKalllMe JJIi TPAHCIIOPTUPOBAHUS BOABI K
MecTaM TTOTPEOICHUS U pacpeICIICHNUS,

e —8000HANOPHblE OAWHU U pe3ep8yapsl, UTPAIOIINE POJIb PETYIUPYIONIUX U 3arac-

HBIX EMKOCTEH.
CucremMa BOJIOCHA0XKEHUSI MOKET O0OECIeYnBaTh MOTPEOHOCTH B BOJE pa3iny-
HBIX MOTpeOUTENEH, UCTIONB3YS JIs TOTO Pa3IUYHbIC MPUPOJIHBIE UCTOYHUKH (TIOBEPX-
HOCTHBIE U MMOJI3EMHBIE BOJIbI), Pa3IUYHBIC CIIOCOOBI MOJIa4u BOABI (HAOPHBIE U CaMO-
TE€UYHBIE BOJAOMPOBO/IbI).
[Ipu npoeKTUPOBAHUM CUCTEMBI BOJOCHA0XKEHHUSI HEOOXOJUMO 3HATh KOJIMYECTBO

BOJIbI, HEOOXOIMMOE MOTPEOUTEIIO U PEKUM €€ MOTPEOICHUS.
Jli1st 5T0T0 HEOOXOAMMO 3HATH MEPEUYEHb U KOJIMYECTBO BCEX MOTPEOUTENEH, T0-



JTy4aoImuUX BOJY OT PAaCCUUTHIBAEMOM CHCTEMBbI BOJOCHAOXKEHHS, U HOPMBI BOJIOIO-
TpeOIeHUS 17151 HUX.

Konuuecmso 600v1, HeoOXoauMoe NMOTPEOUTENI0 B €AUHMILY BpeMEHH (WM Ha
€AMHUILY MIPOIYKIIMH), HA3BIBAETCA HOPMOLL 8000NOMpeObaeHUsL.

CpeanecyTouHasi HOTPEOHOCTh B BOJIE ONPEIEISIETCS

g 4N M7
Pem10000 S eym
IIe (-CPEeIHWHA 3a TOJ PACUCTHBIA PACXOJ] BOJBI MOTPEOUTETIEM MPUHUMAETCS I10
CHull, #/cym., N —pacueTHOe YUCI0 BOAONOTPEOUTENEH.

TpancmopTupoBaHue BOABI K MOTPEOUTESIM OCYIIIECTBIISICTCS IO BOJIOBOAAM, CO-
CAMHSIONTUM OTJICIbHBIC AJIEMEHTBI CHCTEMBI BOJIOCHAOKCHHS M BOJIOIIPOBOIHBIM CE-
TSIM, PaCTIPEICIISIONIAM BOY 110 TEPPUTOPUN JAHHOTO OOBEKTA.

PasBojsast BOIONPOBOIHAS CETh MpeJHa3HAYCHA JIJIS [TO/1aYU BOJABI OTACIHHBIM
MOTpeOUTENEM U 3aKaHYMBACTCS BBOJAMH B 3[IaHUA, TIEPEXOJsl BO BHYTPEHHUU BOJO-
MIPOBO/I.

Hapy>kHast BOIOIIPOBOIHAS CETh JIOJDKHA 00CCIICUMBATh HA BBOJIC B 3JJaHUE HEOO0-

XOJIMMBIN CBOOOTHBIN HAMOp H

C80600HbIM Hanopom B JAHHOM TOYKE CETHM Ha3bIBAaeTCs Hamop (JaBieHUE) B
JTAHHOM CEUEHUHU TPYOOMpoBOja B 4aC MAaKCHMAJIBHOT'O BOJ0Opa3b0pa, OTCUUTHIBAEMBIN
OT MOBEPXHOCTHU 3eMJIH (B METpax BOASHOIO CTOJI0A).

JI1s1 X03MCTBEHHO-TTUTHEBOTO BOJAOCHAOKEHHUSI CBOOOIHBIN HAMOP ONPEASIASTCS 10
dbopmyre:
H™ =10+4(n—-1),m

TJIE n —YHUCIIO0 dTaXkel

Hapyoicnuvie 6odonposoonvie cemu bvigarom:
1. Tynuxosvie (pucyHoK 6). TynuKoBbIC BOJAOIPOBOIHBIC CETH MOJAIOT BOAY MOTPEOU-
TEJI0 ¢ OJHOTO HampaBiieHnus. OHM MEHee HaICKHBI, YeM KOJIBIIEBBIC, TPOCTHI B TH/I-

PaBINYCCKOM pPacCUCTC.
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Pucynok 6 - TynukoBasi c€Th BOJIOCHA0XKEHUS

2. Konvyesvie (pucynok 7). KosblieBbie BOIOTIPOBOAHBIE CETU 00J1aal0T MOBBIIICHHOM
HaJEKHOCTHIO IMOJIaYd BOJBI MOTPEOUTENSIM, UMCIOT MEHBIINE JHAMETPhl TPyO 110
CPaBHEHHMIO C TYNUKOBBIMHU JIMHUAMHU. ITO KOMIIEHCUPYET HEKOTOPOE YBEIMYCHUE HX
obmieit amuHbL. [loaToOMy KOJBIIEBBIE CETH, KaK MPABHUIIO, UCTIOIB3YIOTCS TPH MPOCK-

THUPOBAHHUH CUCTCM BOI[OCHa6}KeHI/I$I HaCEeJIEHHBIX ITYHKTOB.
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Pucynok 7 — KonblieBasi ceTh BOJIOCHAOKEHUS

3. Cmewannvie (pUCyHOK 8).
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Pucynok 8 — CmemanHas ceTh BOJIOCHAOKECHUS

Bcex moTpeOuTeneit BobI ITAT HA ABA THMA:
1. Cocpeoomouennsvie
2. Pacnpeoenennvie

Cocpedomouennble - KpyIHbIE MOTPEOUTENHN JOKAIBHO PACIOIOKEHHBIE HAa CETH

(3aBog, hepMma, U T.11.).

Pacnpeodenennvie — 60onee paBHOMEPHO PACTIOIOKEHHBIE TI0 CETH MOTPEOUTEINH C
MPUOIU3UTEIIHEHO OJMHAKOBBIM PACcXOIOM.

K pacnpeneneHHbpIM MOTPEOUTENSIM OOBIYHO OTHOCAT HACEIIEHUE U CKOT B JIMYHOM
MOJIb30BAHUU, a TAKKE MOJIUB 3€JICHBIX HACAXKICHUII.

Jist pacyeTa ceTM HEOOXOIUMO OMNPENEIUTh PACXO] PaCHpPEAEIICHHbIX NOTPEOu-
TEJIEW, KOTOPBIN pacIpeaessIeTCs MPONOPLUUOHAIBHO JUIMHAM YYaCTKOB BOAOIIPOBOJHOU
CETH, Ha KOTOPBIX 3T NMOTPEOUTENU PACTIOTIOKEHBI.

OmnpenensieM pacxo]| paclpeesIeHHbIX OTpeduTenen

Qpacnp. = q N

OmnpenensieM MmyTeBble OTOOPHI Ha KaXkI0M y4acTKe CeTH 1o (hopmyJie



Qnym. = qy() : Iij
rhe: q,, — yACIbHBIA pacIpeIeNeHHbI pacxo] 0TOMpaeMblii C OJJHOTO METpa pacmpe-

JEJINTENBHON BOJONIPOBOAHOM CETH

Iij —CyYMMa IJIMH YY4CTKOB, HAd KOTOPLIX PACIIOJOKCHBI PACIIPCACIICHHBIC ITIOTPC-

ouTenu.

3agaHHBIC PACcXOJbl BOJALI MOXKHO TOJIaBaTh IO TpyOam pasHoro amamerpa. Ilpu ma-
JBIX AUaMeTpax TPyO YMEHBIIAIOTCS CTPOUTEIbHBIE 3aTpaThl, HO BO3PACTAIOT KCILIYya-
TallMOHHBIE 3aTPAThl, CBSI3aHHBIC C MOTEPSAMH Haropa B TpyOOmpoBoaax

1V
d 2-9

Vzlf%

h=4

Toraa, UCTIONB3YS ypaBHEHUE pacxo/ia

MOJIyYUM

OxoHYaTeNbHO MPUHUMAaEeM Orpkaiiiiee OoJblllee CTaHAAPTHOE 3HAUYCHHE TUaMeTpa
TpyOBI. [Ipu 3TOM clemyeT uMeTh B BUAY, YTO JIJIi HAPY)KHON BOJOIPOBOJHON CETH HE
JOTyCKaeTcsl MpuMEHeHne Tpyo nuamerpom MeHee 100 MM mpu JTFOOBIX pacYETHBIX pac-
X0J1aX.

Jlist onipeienieHnsi TOTEeph HAIopa, UCTOIL3YIOT OCHOBHYIO BOJOTIPOBOAHYIO (hOpMY-
Iy

hnor = Aj 'Iij Qu?

rae: A;- yleIbHOE COIPOTHUBIIEHHE TPYOONpPOBOJa, 3aBUCAIIEE OT AMAMETpa TPYOBI,
€ MaTepualia U ONpeeIsieMOoe 110 BOJIOIIPOBOIHBIM TaOIUIIaM;

l; - mHa TpyOOnpoBOaa;

Q; - pacxox B TpyOONpOBOJE.

Jlnst oOnerueHus pacueToB COCTaBJICHbBI CeMaIbHbIE BOJONPOBOAHBIE Ta0muIs! [le-

BeJIEBa, IJIe ONpeJIeJIEHbl TOTEpU HAopa B TpyOax pa3HbIX AMAMETPOB U MaTEpPHAJIOB Ha

1 KM JUIMHBI IPU Pa3HBIX PACX0aX.



Jlnist mojaun BObI MOTPEOUTENSAM B Pa3iUYHbIC TYHNHKOBBIE TOUYKH CETH TPEOYIOTCS
pa3IMyHbBIC HANIOPHI B HAYaJie CETU NpU BbIOpaHHBIX auameTpax TpyO. B obmem ciydae
JUIS TIO1aYy 3aJJaHHOT'O Pacxo/ia B MPOU3BOJIbHYIO TOUKY CETU TpeOyeTcs Halop B Hayalie

CeTH
Hé =(V, _v5) + hgior +He
rae
hy,, - TIOTEPH HAropa B TPyOax J0 «i» TOUYKH CETH 10 KpaTdaiieMy pacCTOSHHIO OT
BOJIOHATIOPHOM OaIIHu.
H ;- cBOGOIHEII HatOp B «i» TOYKE CETH, 0OECIEUNBAIOIEH HOPMAILHYIO PaboTy

BOJIOPa300pHON apMaTyphl.

Pacuér HapyXHbBIX pa3BOJAIIMX BOAOIPOBOIHBIX CETEH CBOJUTCS K ONPEACIICHUIO
JTMaMETPOB TPYO M BBICOTHI BOJIOHAMIOPHOM OalrHu, 00eCIeYnBaIOIINX MMOJaqy 3aJaHHBIX
pacxoJ0B MOTPEOUTENSIM B CYTKHM C MAKCUMAJbHBIM BOJONOTPEOJICHHMEM B 4ac MaKCH-
MaJIbHOTO Bojiopa3zbopa. KpomMe 3Toro oHu OJIKHBI 00€CTIeUuTh 01avy MMOKapHBIX pac-
XOJIOB B JIFOOYIO TOUKY CETH OJHOBPEMEHHO C MOJa4eil MaKCUMaJIbHOTO XO3SMCTBEHHOTO
pacxona.

Konpuesble cetn MOryT MMETh TYNHKOBBIE JIMHHMM, MOJAIOIIAE BOAY OTIEIBHO
CTOSIIIUM TOTpeOuTeNsIM. {7151 MOBBIIIEHUST HAAEKHOCTH TAKUX JIMHUM MX, KaK MPaBUJIO,
MPOKJIABIBAIOT B JIBE€ HUTKU TPyOOIPOBOJIOB OJAMHAKOBOTO JUAMETpa. ITO obecneurBa-
€T HaJAEXHOCTh NOJIauy MOXapHBIX pacxoloB. IIpu mpoknaake TYNUKOB B OJTHY HHUTKY
HE00X0AMMO y 00bEKTa BOJOCHAOKEHUS YCTpauBaTh MOXKAPHBIA pe3epByap, pacCUMTaH-
HbII Ha 3 yaca TyIIeHHs Moxkapa. B kKauecTBe MmokapHOro pe3epByapa MOTyT OBITh HC-
M0JIb30BaHbl €CTECTBEHHBIE BOJIOEMBI, PACIIOIOKEHHBIE BOJIM3M 0O0BEKTA BOJIOCHAOKEHHUS
(npyn, peka u T.11.).

Hapy»kHas BOQOnpoBoAHAs CETh COCTOUT U3 TPEX OCHOBHBIX 3JIEMEHTOB:

TpyO, hacCOHHBIX YacTel, apMaTyphl.

Bre16op Matepuana TpyO MpeAcTaBIsSIET OTBETCTBEHHYIO 3aJady, TaK KaK UX CTOHM-
MOCTb B OTPOMHOI Mepe ompeJesieT 3aTpaThl M0 BCel cucTeMe BOAOCHAOKEHUs B Iie-
jgoM. B cucremax BoJOCHAOXEHMS JOJKHBI IPUMEHSTHCS TPYObI, MaTEpHaJIbl KOTOPBIX
0e3BpeaHbl I 3J0pOBbs 4desoBeka. HanexxHocTh paboThel TpyOONpoBOJa BO MHOIOM

OIIPpCACIIACTCA IIPABUIIbHBIM BLI60pOM IMPOYHOCTHBIX XAPAKTCPUCTUK U UX COOTBCTCTBHU-



€M BHEIIIHUX U BHYTPEHHHUM Harpy3kam, BO3JEHCTBYIOIIMM Ha TpyOompoBoa. TpyOsl u
UX COEJIMHEHHUS JIOJKHBI OCTaBaThCA F€PMETUYHBIMU B IIPOLIECCE BCETO MEPUO/IA IKCILTY-
ataruu. OT 3TOro 3aBUCAT YKOHOMUYHOCTh U HAJIEKHOCTh CUCTEMBI II0JIa4y U pacupee-
JICHUS BOJBI, @ TAKKE €€ CAHUTAPHOE COCTOSIHUE.

Jlnst cTpouTeNbcTBa HAMOPHBIX BOAOBOJOB M CETEM MPUMEHSIOT CTAJIbHBIE, Uy-
T'YHHBIE, aCOE€CTOIIEMEHTHBIE, MITACTMACCOBBIE, JKEJI€300€TOHHBIE U IPyTUe TPYOHI.

dacoHHbIE YaCTH MPEJHA3HAYEHBI IJIs Nepexoqa K TpydaM pa3HOro auamerpa B
cetH (pactpyObl), mOBOpoTa TpyO (KoJieHa), OTBETBICHUS (TPOMHHUKHN) YCTAHOBKU BOJIO-
MIPOBOJIHOM apMaTypsl (moxapHas nojactaBka). CoequHsAI0TCs ¢ TpyOaMu, Kak MpaBuIIo,
(b1aHIEBBIMU COEIMHEHUSAMH B BOJIOITPOBOIHBIX KOJIOILIAX.

Jlis obecrnieueHrs HOPMAIbHOW SKCIUTyaTallMd BOJOMPOBOJHAS CETh JOJDKHA

ObITH 0O0OpyAOBaHa apMmaTypoi. TpyOomnpoBoiHas apMarypa npeacTaBisieT coO0i KOM-
IUIEKC YCTPOMCTB, AJisi pEeryjaupoBaHUsl, OOCITY>KMBaHUS, PEMOHTa M OOeCledeHUs
HAJIe)KHOU pabOThl CUCTEM BOJIOCHAOKEHHUS.

BOOOHCZI’IODHble bawnu u pes3epeyapbl, uepadrouiue pojib pecyiupyrouwmux u 3andc-

HbIX eMKOCmell.

BomonanopHbie OanrHu MOXKET HCITOJIB30BAaThCS B CHCTEMaxX MUTHEBOTO, XO3SH-
CTBEHHOTO, IMPOMW3BOJICTBEHHOTO M TMPOTHBOTIOKAPHOTO BOJOCHAOKCHUS Pa3TUIHBIX
O0OBEKTOB TMPOMBIIUICHHOCTH, HACEICHHBIX IMYHKTOB M CEIbCKOXO3SMCTBEHHBIX KOM-
TJICKCOB. MCIomb3yrOTCS T XpaHESHHS 3a1lacoB BOJABI U PACXOJOBAHMS €€ B YaChl ITO-
BBHIIIICHHOTO MOTPEOJICHNUs, a TAaK)Ke MOIaud MO HEOOJBIINM HAIlOPOM MPU OCTAHOBKE
HAacOCOB. B HHX XpaHHTCS TakXe pPE3EPBHBIM M IPOTHUBOIIOKAPHBIN 3armac BOJBI.
HamonHenne GantHu MpOUCXOIUT B Yachl, KOT/Ia MoJada BOJBI MPEBHINIAECT €€ MOTPeO-
nenue. Ecam pacxon BOABI MPEBHIIAET MPOU3BOIUTEIHHOCTh HACOCHBIX CTAHIIMKA U B
Jachl TIEPEPHIBOB B pab0Te HACOCOB, TO M3 BOJOHAIOPHOW OAIlHM B CETh IMOCTYIAEcT
HEJIOCTAIOIIEe KOJIMYECTBO BOIBI.

OpHoii 3 HanboJiee pacIpPOCTPAaHEHHBIX BHIOB BOJIOHATIOPHBIX OallleH SBIISIETCS
OamHs PoxkHoBckoro (pucyHok 10). Ona xopolio 3apeKOMeHJioBajia ce0si CBoei
HAJIS)KHOCTHIO, TIPOCTOTONW KOHCTPYKIIUUA W JIOJITOBEYHOCTHh NPH MPABWIBHOW JKCILTya-
TaIUH.

BononanopHas GaliHs TakKe MOYKET CUMTAThCS PE3ePBYapOM UYHUCTON BOJBI.
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Pucynox 10 Bomonanopuas Ganrss

Pe3epByap uucTOl BOJBI NMpEAHA3HAYEH I KOMIIEHCAIMM HEPABHOMEPHOCTHU
noTpeOIeHNs BO/IbI B TEUEHUE CYTOK, a TAK)KE XpaHEHUE aBapUITHOTO 3araca, Ha Ciry4yai
OTKa3a HaCOCHOTO 000pYyA0BaHUs, BOJI03a00PHOTO y3Ja.

B pe3epByape uncTOil BOABI XPAHATCS ABAPUMHBIN, KOHTAKTHBIM M MOKApPHBIN
3amac BOJbl. ABapUNHBIN 00bEM JOJKEH OO0ecreyrBaTh MOJIady BOJbI MOTPEOUTEISIM
10 aBapUHOMY TpaHKy B TCUCHUU BPEMEHU JTMKBH/IAIIMHA aBAPHUH.

KoHTakTHBIE 00BEM mOpeaycMaTpuBaeTcss sl oOecnedeHus Tpedyemoro
BpPEMEHU KOHTAKTa BOJIbI C peareHTaMu, COJAEPKAITUMU XJIOP.

[ToxxapHbIit 00beM BOJIBI IPEAYCMATPUBAETCA, KOTJIA MOJTyYEeHUE HEOOXO0AMMOTO
KOJMYECTBAa BOABI I TYUIEHUS T[OXapa HENOCPEICTBEHHO W3 HCTOYHHKA

BOJIOCHA0KEHUS.



2. UCXO/IHBIE JAHHBIE JIJISI BBIMOJIHEHUS KYPCOBOM PABOTHI

3ananue: 3anpPoeKTHPOBATH CUCTEMY BOJAOCHA0KEHUS JIJISl CEJIbCKOT0

HACCJICHHOI'0 ITYHKTA

3aaHue NPUHUMAETCS MO ABYM IOCJIETHUM IU(PpaM HOMEpa 3a4eTHONW KHUKKU
(mmdpa) cryaenta. [locaeanss mudpa mmdpa cooTBeTCTBYET npriioxkeHuto 1. /e mo-
cienHue U@l Wudpa COOTBETCTBYIOT MpriiokeHuto 2. [Ipeanocneanss undpa mug-
pa COOTBETCTBYET MPUIOKEHHIO 3

[IpuHATH K KOHILy PacueTHOTO Cpoka ciy>kO0bl BogomnpoBoja (15-20 ner) B Hace-
JICHHOM ITyHKTE€ YHCJIO BOJOMOTPEOUTENEH, pacioloKeHHBIX Ha BOJAOCHA0KaeMOM Tep-
PUTOPHH, COTIacHO IpuiioxkeHuto 2. [Iponssectu cienyromnme pacueTsl.

1. PaccunTaTh CpeaHECYTOYHBIM pPACXOJl HACEJIECHHOTO ITYHKTa , Makcu-

MaJIbHBIM CYyTOYHBIA PACXOJ Y TOI0BYI0 IIOTPEOHOCTH B BOJE

2. OnpenenuTh MaKCUMaJbHBIA YacOBOM Q Y MaKCUMaJbHbIM CEKYHJIHBIN

Q.uaxccer. PACXOM.

3. I[locTpouTh MHTErPAIBHYIO KPUBYIO BOJIOMIOTPEOJICHHSI HACEIEHHOTO MyHKTA U
BBIOpATh PEXXUM pabOThl HACOCHOM CTAHIIMU BTOPOTO MOIbEMA.

4. Bbl  aTh TUIIOBYIO BOJIOHAIIOPHYIO OaIIHIO.

5. 3anpoeKTUpoBaTh M BBIMNOJHUTH THUAPABIMYECKHI pacyeT TYNMHKOBOM BOJO-

npoB&HHGH cETH HACEIEHHOTO MTYHKTA.

Qcym .Makc. Q 200.



HPUJIOKEHUSA

[Ipunoxenue 1
I'eHnIaH HACceJIEHHOT0 MMYHKTA
1-6ans, mpadeuynas; 2-  OonbHUIA;  3-TIPOMBIIUIEHHOE — HpeAnpustue;  4-

JKUBOTHOBOJUECKUU KOMIUIEKC.

[Tnanmer 1 (x 3amanusm 0 u 1) Macmra6 1:50000

bans, mpaueunas.

bosbHUMLA.

[TpompblilIeHHBIE TPEATPUATHS
JKUBOTHOBOTUECKUIT KOMILIIEKC

el el



[Tnanmrer 2 (k 3axanusm 2 u 3) Macmra6 1:50000




[Tnanmrer 4 (x 3aganusm 6 u 7) Macmtaé 1:50000




[Ipunoxenue 2

CocraB BOIlOHOTpeﬁHTeJIeﬁ K KOHIY PaC4€THOIo Cpoka

CJIy:K0OBbI BOJIOIIPOBOIA

Ne | HaumeHnoBanue BoOJO- BapuanTre! 3amanus
n/m | moTpeduTenen 00 01 02 03 04 05 06 07
1. | Hacenenme, mnoinb3yro-
nieecss BOAOW U3 yJIHMY-
HbIX  BOAOPa30OpHBIX
KOJIOHOK, YeJl
3690 | 3500 | 3550 | 3600 | 3650 | 3700 | 3750 | 3800
2. | Hacenenne, wnmeromee
BHYTPEHHUW BOJOMPO-
BOJ M KaHAJIM3aIUI0 C
BaHHAMH M MECTHBIMU
BOJIOHArpEBaTEIISIMH,
yel
3975 | 6475 | 6450 | 6425 | 6400 | 6375 | 6350 | 6325
3. | baus - na - - na - - Ja
4. | bonpHHLIa, KOEK - - 150 - - 140 - -
5. | [Ipayeunas Ja - - Ja - - Ja -
6. | Paboumnii cKkOT, TOJI0B
122 200 | 195 | 190 | 185 | 180 | 175 | 170
7. | IlomuB ra30HOB, IBET-
HUKOB U  3€JIeHBIX
HacaXJICHUM, ra
6,6 2 2,5 3,0 3,5 4,0 45 | 5,0
CKOT B JIMYHOM I0JIb30BAHUN HACEJICHHS, TOJI0B
8. | MonouyHbIe KOPOBBI 1585 | 1000 | 1050 | 1025 | 1075 | 1100 | 1125 | 1150
9. | CBunHbH 1465 | 865 | 925 | 900 | 950 | 975 | 1000 | 1025
10. | OBIBI, KO3BI 3000 | 2500 | 2450 | 2450 | 2400 | 2385 | 2350 | 2325
11. | Kypsl, yTKH 3705 | 4900 | 4890 | 4880 | 4870 | 4860 | 4850 | 4840
[TpOMBITIUICHHBIE TPEIPUSITHS
12. | 3aBox mo mepepaboTke
CEJIbCKOX 031 CTBEHHOM
MPOJIYKIIMU, T MOJIOKA
B CyTKH
46,0 40 395|390 385 | 380 | 375 | 37,0
JKMBOTHOBOIUECKUI KOMILJIEKC
13. | Mono4Hble  KOPOBBI,
TOJIOB 1080 | 2020 | 2010 | 2000 | 1990 | 1980 | 1970 | 1960
14. | MonoaHsIK ~ KpPYIHOIO
poraToro cKoTa, rojios 10600 | 10700 | 10800 | 10900 | 11000 | 11100
10000 | 10500

[Tponomxenue 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. - - na - - na - - na
4. 130 - - 120 - - 110 - -
S. - Ja - - aa - - 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 36,0 355 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

[Iponomkenune mpui. 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 - - aa - - aa
4. 100 - - 90 - - 160 - -
S. - Ja - - it} - - 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 32,0 315 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

[Iponomxenue npu.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 - - aa - - Ja
4. 155 - - 150 - - 145 - -
S. - Ja - - aa - - 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
[Tponomxenue 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 - - aa
4. 140 - - 135 - - 130 - -
S. - Ja - - it} - - aa -
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
PONOIKEHUE TTPUIL.2
44 45 46 47 48 49 50 o1 52
1. 5650 | 5700 | 5750 | 5800 | 5850 | 5900 | 5950 | 6000 | 6050
2. 5375 | 5350 | 5325 | 5300 | 5275 | 5250 | 5225 | 5200 | 5175
3. - - Ja - - na - - na
4. 125 - - 120 - - 115 - -
5. - na - - na - - na -
6. 190 195 200 195 190 185 180 175 170
7. 6,0 59 5,8 5,7 5,6 5,9 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
[Iponomkenune npui.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. - - na - - na - - na
4. 110 - - 100 - - 95 - -
S. - Ja - - aa - - Ja -
6. 165 160 155 150 145 140 135 130 125
7. 51 50 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
[Iponomxenue npu.2
62 63 64 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 - - 1a - - aa
4. 90 - - 85 - - 80 - -
5. - na - - na - - na -
6. 120 115 110 105 100 95 90 91 92
7. 4,2 4,1 4,0 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 31,0 315 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
[Iponomkenune npui.2
71 72 73 74 75 76 77 /8 79
1. 7000 | 3000 | 3050 | 3100 | 3150 | 3200 | 3250 | 3300 | 3350
2. 4700 | 4650 | 4650 | 4625 | 4600 | 4575 | 4550 | 4525 | 4500
3. - - na - - Ja - - aa
4. 75 - - 70 - - 65 - -
S. = aa - . it} - - Ja -
6. 93 94 95 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
[Iponomxenue 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 - - aa -




60 - - 55 - - 40 - - 180

Aa aa na

4,6 4,7 4,8 4,9 50 51 5,2 5,3 5,4 5,5

4
6. 102 103 104 105 106 107 108 109 110 111
7
8

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 | 40,0 | 405 | 410 | 415 | 420 | 425 | 43,0 | 435

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

14. | 7200 | 7400 | 7600 | 7800 | 8000 | 8200 | 8400 | 8600 | 8800 | 8900

[Iponomkenue npui.2

90 91 92 93 94 95 96 97 98 99

112 113 114 115 116 117 118 119 120 121

5,6 5,7 5,8 5,9 6,0 6,1 6,2 6,3 6,4 6,5

1. 3590 | 3600 | 3610 | 3620 | 3630 | 3640 | 3650 | 3660 | 3670 | 3680
2. 4225 | 4200 | 4175 | 4150 | 4125 | 4100 | 4075 | 4050 | 4025 | 4000
3. - 1a - - aa - - aa - -
4, - - 175 - - 170 - - 165 -
5. na na na na
6.

7.

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 | 445 | 50,0 | 495 | 490 | 485 | 480 | 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
Pacnpenenenue X03sHCTBEHHO-IIUTHEBBIX PACXOJIOB BOJBI B HACEJIEHHBIX IyYHKTaX U OBITOBBIX

YUPEXKACHUSX 10 YacaM CYTOK B MPOLIEHTAX OT CyTOYHOTO MAKCUMAJIbHOI'O BOJONOTPEOICHUS

Yacel BapuanTsl pactpenenenus
CYTOK 0 1 2 3 4 5 6 7 8 9

0-1 | 250 | 196 | 15 | 085 | 3,25 | 3,00 | 150 | 1,00 | 0,75 | 1,75




1-2 225 | 09 | 069 | 037 | 325 | 320 | 150 | 1,00 | 0,75 | 1,65
2-3 220 | 0,83 | 053 | 0,10 | 3,30 | 250 | 150 | 1,00 | 1,00 | 1,40
3-4 225 | 09 | 069 | 015 | 320 | 260 | 150 | 1,00 | 1,00 | 1,89
4-5 260 | 1,12 | 0,74 | 0,31 | 325 | 330 | 250 | 2,00 | 3,00 | 242
5-6 390 | 231 | 191 | 114 | 3,30 | 410 | 3550 | 3,00 | 550 | 3,20
6-7 450 | 528 | 538 | 540 | 3,85 | 450 | 450 | 500 | 550 | 4,40
7-8 510 | 555 | 570 | 594 | 445 | 490 | 550 | 6,50 | 550 | 5,13
8-9 53 | 7,12 | 7,81 | 945 | 520 | 560 | 625 | 6,50 | 3,50 | 4,55
9-10 | 585 | 6,86 | 7,46 | 883 | 505 | 560 | 6,25 | 550 | 3550 | 4,10
10-11 | 535 | 582 | 6,07 | 6,49 | 485 | 490 | 6,25 | 450 | 6,00 | 4,18
11-12 | 525 | 541 | 503 | 483 | 460 | 470 | 6,25 | 550 | 850 | 555
12-13 | 460 | 358 | 3,30 | 259 | 480 | 440 | 500 | 7,00 | 850 | 4,55
13-14 | 4,40 | 3,27 | 295 | 219 | 455 | 4,10 | 500 | 7,00 | 500 | 553
14-15 | 460 | 296 | 262 | 1,82 | 475 | 410 | 560 | 550 | 500 | 574
15-16 | 460 | 387 | 364 | 301 | 470 | 440 | 6,00 | 450 | 500 | 552
16-17 | 490 | 445 | 434 | 391 | 465 | 430 | 6,00 | 500 | 3550 | 534
17-18 | 460 | 417 | 399 | 345 | 435 | 410 | 550 | 6,50 | 3,50 | 4,20
18-19 | 4,70 | 473 | 469 | 439 | 440 | 450 | 500 | 6,50 | 6,00 | 560
19-20 | 450 | 6,09 | 642 | 705 | 430 | 450 | 450 | 500 | 6,00 | 538
20-21 | 440 | 661 | 7,12 | 822 | 430 | 450 | 400 | 450 | 6,00 | 5,58
21-22 | 420 | 7,10 | 8,33 | 1042 | 420 | 430 | 3,00 | 3,00 | 3,00 | 4,60
22-23 | 4,70 | 6,35 | 6,77 | 763 | 3,75 | 460 | 2,00 | 200 | 2,00 | 4,74
23-24 | 2,70 | 264 | 2,26 | 1,46 | 3,70 | 3,30 | 1,40 | 1,00 | 2,00 | 3,00
OkoHyaHue npui.3
Yacer | [Ipaueunas, 6anst | bonpaua, ITpomprm- JKusotHo- | Ilonus 3ene-
CYTOK TrOCTUHULA JIEHHOE BOAYECKHI | HBIX HacaxX-

IPEANPUITHE |  KOMIUIEKC JICHUN

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 4,20 -
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 4,20 -
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
22-23 6,25 3,00 6,25 0,80 -
23-24 6,25 0,50 - 0,80 -

[Tpunoxenue 4
Hopwmbl BogonoTped/ieHusi HacejJeHueM

Crenenp OnaroyctpoiicTBa pailoHoB xuiol | CpelHECYTOUHbIE HOPMBI  XO3SIICTBEHHO-
3aCTpPONKHU MUTHEBOTO BOJOTIOTPEOJICHUSI B HACETICHHBIX
MyHKTax Ha 1 sxutens (3a roxa), JI/CyT
1 2
3actpoiika 3mMaHUSIMH, OOOpPYAOBAHHBIMU 125-160
BHYTPEHHHM BOJIOTIPOBOJIOM M KaHaJW3aIlU-
el 6e3 BaHH
Toxe, ¢ BaHHaMHU ¥ MECTHBIMH BOJOHArpe- 160-230
BaTEIISIMU
Toxe, ¢ HEHTpaIM30BaHHBIM TOPSYUM BOJO- 250-350
CHA0KEHHUEM

Ilpumeuanue: JIns pailoHOB 3aCTPOIMKHM 3aHUSIMH C BOJOMOJIB30BAaHUEM M3 BOJIOPa300p-
HBIX KOJIOHOK HOPMY CPEIHECYTOYHOI'0 BOJONOTpeOieHUs Ha | xuTend cienyer npuHuMarh 30-
50 n/cyT.

IIpunoxenue 5

Hopmbi pacxoaa BoJabl HA MOJTUB

Ha3znauenue BoJbI N3smepurens | Hopmbel pacxonma Bo-
JbI Ha TOTHBKY, J1/M”

1 2 3

MexaHu3upoBaHHasE MOMKa yCOBEPIICHCTBOBAHHBIX 1 moiika 1,2-15

ITOKPBITHM IPOE310B U IUIOLIAICH

MexaHU3upOBAHHBIN MMOJIUB yCOBEPIIEHCTBOBAHHBIX 1 monus 0,3-0,4

MOKPBITHI MPOE3JI0B U IIOMIAICH

[TonuB Bpy4YHYIO (M3 IIJTAHTOB) YCOBEPIICHCTBOBAH- 1 monus 0,4-0,5

HBIX TOKPBITUH TPOTYapOB M MPOE3/IOB

ITonus




["'0poJICKKX 3€JI€HBIX HACAXKICHUI 1 monus 3-4

I'a30HOB 1 IBETHUKOB 1 mommB 4-6
ITocanok B rpyHTOBBIX 3UMHUX TEILIALIAX 1 cytku 15
[Tocanok B CTEIAXXHBIX 3UMHHUX U TPYHTOBBIX 1 cyTtku 6

BECCHHUX TEIUIMIIAX, MapHUKaX BCEX THIIOB, yTeEIl-
JIEHHOT'O IPYHTa

[Ipunoxenue 6

HOpMLI pacxoaa BOAbl HA HAPY/KHOE NMOKAPOTYLICHUE

KomnuectBo  xute- | PacueTHoe kosnue- | Pacxozibl BOABI Ha HAPYKHOE MOXKApOTYILIe-
Jeil B HACEJIICHHOM | CTBO  OJHOBPEMEH- | HH€ B HaCEJIEHHBIX MYHKTaX, JI/ ¢

IIyHKTE, THIC. 4YeJl. | HbIX I0KapoB 3acTpolika 3gaHus MU | 3acTporiKa 3JaHUSIMU
,JO BBICOTOM OO 2-TO | BBICOTOH 3 3Ta)xa U
3Ta)ka BKJIKOYUTENb- | BBIIE, HE3aBHUCUMO
HO, HE3aBUCHUMO OT | OT CTENEHU UX OTHE-
CTEIIEHU UX OrHE- | CTOUKOCTH

CTOMKOCTH
5 1 10 10
10 1 10 15
25 2 10 15

Ilpumeuanue: Pacxona BOJIbI HA TIOKAPOTYIICHUE BHYTPU 3aHUN TPUHUMAIOT 5 J1/C
(2 ctpym mo 2,5 1/c kaxkmasi).

ITpunoxenue 7

HOPMLI pacxoaa BOAbI HA KUBOTHBIX U ITHUIY

Hopwma pacxoja Bojibl Ha OJIHY T'OJIO-
Haumenosanue nompebumens BY CKOTA, IITUII M 3BEpEii, 1 /CYT.
1 2

Kopossl

MououHbie 100

MsicHble 70
Bboiku 60
MomnomHSIK KpPYITHOTO pOTAaTOrO0 CKOTa B BO3pacTe 30
J0 2 neT




Tensta B Bo3pacte 10 6 Mecs1eB 20
Jlomwann

PabGouue, BepxoBbIe, PHICHCTBIE U HEKOPMSI- 60
HIMe MaTK1

[InemeHHbIE U KOPMSAIIIE MATKU 80
XKepeOirpl — mpon3BOaUTETN 70
Kepebsita B Bo3pacte 1o 1,5 et 45
OBI1bI B3pOCIIBIE 10
MoJIoAHSIK OBEI] 6
XPpAKU-TPOU3BOAUTENMN, MATKHA B3POCIIbIE 25
CBuHOMATKH

C IOpocATaMU 60

CYHOPOCHBIE, XOJIOCThIE 25
[Topocsara —oTbeMbIIIN 5
PeMOHTHBIN MOJIOAHSK 15
CBUHBH HA OTKOPME 15
Kypsb1 1
Wnnetiku 15
YTKH U rycu 2
Hopxku, cobonu 3
JIucel 1 ecupl 7
Kponuku 3
OpnHO KpyIHOE KUBOTHOE B BETEPUHAPHOU Jieuel- 100
HUIIC
OnHO MenKoe JKMBOTHOE B BETEPHUHAPHOU Jieueld- 50

HULIE

IIpunoxenue 8

FCOMeTpH‘IECKI/Ie PasMEpPbI TUIMOBLIX BOAOHAIIOPHBIX OamieH

O6bem | Bricotra | TumoBo# Pa3mepsl, M O0bem
Gaka, M° | CTBONA | POEKT BHYTPEH- | CTPOUTENb- | BBICOTA | AMAMETpP | KOHHUYE-
OarHu HUW JWa- | Hag BBICOTA | KOHyca | IHMINA | CKOHM
Hg, M MeTp Oaxka | 6aka H Oaxa h Oaka d YacTu
D, Oaka, M
1 2 3 4 5 6 7 8
bak cranpHOM, CTBOJI KHPIIUYHBIN
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 15,18,21 | 901-5- 8,00 8,51 3,51 1,00 66,98
,24,30,3 | 24/70
6
bak cTaibHOM, CTBOJ KeJI€300C€TOHHBIN
300 21,24,30 | 901-5- 8,00 8,51 3,51 1,00 66,98
,36,42 26/70
CranbHble OaiHu (cucteMbl POXXHOBCKOT0)
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
[Tpunoxenue 9
3HauyeHue yaeJbHbIX CONPOTUBJIECHUH A /17151 HEHOBBIX CTAJbHBIX,
YYTI'YHHBIX, ac0eCTOIEeMEHTHBIX H MOJTUITHIEHOBBIX TPYO (V =1 M/C)
CranbHble UyryHHble Acbecronement- | [lonuatuneno-
uele BT-6, BT-9 BbIc 11980,S10
HAuamerp |4 (118 Q B | 4 (qag Qg M A Qe M A Qr M
senomoro | 42/ (aa Qe /) | A(uaQu /) | A(umaQu )
POX0J1a, MM ¢
90 - - - 547,5
100 267,4 365,3 187,7
110 - - - 192,7
125 86,23 110,8 - 98,6
140 - - - 94,5




150 33,95 41,85 31,55 -
160 - - - 21,2
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 - - - 15
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. MNpumep BbINOSTHEHMA KYpPCOBOW paboTbl NO AUCUUNITNHE
«Cernbckoxo3ancTseHHoe BogocHabXeHne n obsogHeHne
TeppuUTOPUnN»

Ha TeMy: «Pac4yeT cuctembl BogocHabXeHnss Ans CeNnbCKOro
HaceneHHOro NyHKTa»

BBenenune
JInsi IpOEKTUPOBAHUS CUCTEM BOJIOCHAOXKEHUS HY)KHO 3HATh KOJIUYECTBO IIO-
TpeOJIsIeMON BOJIBI U peXuUM ero norpedsnieHus. CymmapHoe BOJIONOTpeOieHne ycTa-
HABIUBAIOT IO COCTAaBY M YHCIy MOTpeOuTeneit. OCHOBHBIMHU MOTPEOUTESIMU BOJBI B

CEJIBbCKOM XO3SMCTBE SIBJISIFOTCS: HaCCJICHUC, KUBOTHBIC, HAXOAAIMNCCI B JIMYHOH c00-
CTBCHHOCTH, XHMBOTHOBOIYCCKHC (beprI, MpCaIpuATHA 110 nepepa60TKe MOJIOYHOU

MPOTYKIINNA, KOMMYHATBHBIC TIPEATIPUSITHSI.
[IpoexTupoBaHue CHCTEM BOJIOCHAOKEHHSI OCHOBAHO Ha psJie 00IMuUX TpeOOBaHUM:

a) BoJla TOJKHA MOCTABISATHCS BCEM MOTPEOUTETSIM 0€3 HCKITIOUCHNS;
0) BoJIa IOJXKHA TI0/1aBaThCS B HY>)KHOM KOJIMYECTBE;

B) BOJIa JIOJDKHA MO/IABATHCS OMPEICTICHHOTO KOJIMYECTBA;

T') BOJIa JIOJKHA MTO/1aBaThCsI B OMPE/ICTICHHBIE CPOKHU;

1) 1mojiada BOJbl JOJDKHA OBITh MaKCHMMAaJbHO MEXAaHHU3UPOBAHA U aBTOMATHU3UPO-
BaHa HaunboJiee JOCTYIMHBIMU U JCIICBBLIMU CPEACTBAMH.

Bononorpebienrne MokeT ObITh HEPABHOMEPHBIM B TEUEHHE CYTOK U BPEMEHH TO-
Ja. 9TO HaKJIaAbIBAET OMPEACIICHHBIEC YCIOBHUS HA MPOCKTUPYEMBIE COOPYKEHHUS BOJO-
CHa0XeHUsI, MO3BOJISIIOIIME YAOBJIETBOPUTH BhINICYKa3aHHbIE TpeOoBaHus. Pacuer cu-
CTEMBl BOJOCHAOXXEHHUSI MPHUBOJAT C yYETOM MAaKCHUMAJIbHO BO3MOXKHBIX PacxoJ/ioB B
cetu Q e

JIst 3TOro ompenensioT CyTKH ¢ MaKCHUMalbHbIM BojomnotpedieHuem. OmaHOBpe-
MEHHO aHAJIM3UPYETCs BOAOTOTPEOICHNE B TCUCHHE CYTOK M OTIPEICIISICTCSl Yac MaKCH-
MaJIbHOM BOJIOINO/Ia4, IPU KOTOPOM BOJIONPOBOIHASL CETh UCTIBITHIBAET MAKCUMAIIBHYIO
Harpy3Ky I0 pacxomy.

Boio3abopHbie U OYHUCTHBIC COOPYKEHHUS JOJKHBI 00€CIeYnBaTh Mojav4y MaKCH-
MaJIBHOTO CYTOYHOT'O Pacxoja, a pa3BOJAIINE BOJOMPOBOJHBIE CETU MPOMYCKATh MaK-
CHMaJIbHBIM YaCOBOM PaCXO/I.

Cuctema BOJI0OCHAOXKEHUS JIOJDKHA MMPOEKTUPOBATHCS C YYETOM T'€HEpaIbHOTO Iia-

Ha pa3BUTHS HACEJIEHHOTO MyHKTa Ha Onmwxkaiimme 15-20 ner.



3aganue

[IpuHATH K KOHIy pacuye€THOTO Cpoka ciiykObl BoponpoBoja (15-20 ner) B Hace-
JICHHOM ITyHKTE€ YMCJIO BOJOMOTPEOUTENEH, pacO0KEHHBIX Ha BOJIOCHA0X)KAaeMO Tep-

putopuu. [IponssecTu ciaenyroniye pacueTsl.

Onpenenurs:
1. Paccuurarh CpeaHECYTOUYHBIA PACXOJ HACEICHHOTO MYHKTA , MaKcCH-
MaJIbHBII CYTOYHBIA PacXoJ Y TOJIOBYIO IOTPEOHOCTH B BOJIE
2. OnpenenuTh MaKCUMAaJIbHBI YaCOBOM M MAKCHMAaJIbHBIM CEKYH]IHBIN
pacxon.

3. IlocTpouTh UHTETPAIBHYIO KPUBYIO BOJIONIOTPEOJICHHS] HACETIEHHOTO MyHKTa U
BBIOpATh PEXUM pabOThl HACOCHOM CTaHIIMKM BTOPOTO MObEMA.

4. Bb1OpaTh TUIIOBYIO BOJIOHAIIOPHYIO OAIIHIO.

5. 3anpoeKTUpOBaTh M BBINOJHUTH TUAPABIMYECKHI pacyeT TYNMHKOBOM BOAO-

IIPOBOJIHOW CETH HACEJICHHOI'O IIyHKTA.



I/ICXOIIHLIe JaHHbIC AJI BBINIOJIHCHHUA paﬁﬂTbl

1 Hacenenwue, monp3yromeecs BOJIOW U3 YINIHBIX
BOJIOPa300PHBIX KOJIOHOK, Y€l 2885

2 Hacenenue, nmeroniee BHyTPEHHHH BOIOTIPOBO/]
Y KaHAJIM3aLMI0 C BAHHAMU U MECTHBIMH BOJIO-

HarpeBaTeNIMHU, YeIl 4885
3 Ilpaueunas, yen 7770
4  Paboumii CKOT, TOJIOB 135

ITonuB ra30HOB, IIBETHUKOB U 3€JIECHBIX HaCaX- 3,46

JICHUM, ra

CKOT B JINYHO TIOJIb30BaHUN HACEJIEHUSs, TOJIOB
6 MonouHble KOPOBBI 865
7  CBuHbH 769
8  OBIBI, KO3BI 1807
9  Kypsl, yTKH 3730
[IpomblluIeHHBIE TPEANPUATHS (MOJIOYHBINA 3aBOJ)

10 TIpexnpusrtue o nepepadoTKe cRIRGKOXO035i- 34,1 Q.o0.

CTBEHHOU MPOIYKIIUHU, T MOJIOKA B CYTKH

JKvBoTHOBOUECKHIT KOMIUTEKC ((hepma)

11 MosouHble KOPOBBI, F'OJIOB 1515
12 MonoaHsAK KpyITHOTO pOraToro CKOTa, roJIoB 8461

1. OnpenesieHue cpeJHECYTOYHOI0 PACX0/1a HACEJEHHOI0 MYHKTAa Q , MAKCH-

cp.cym.

MAJbHOI'0 CYyTOYHOI'0 pacxoaa H IroaoByIo HOTpeﬁHOCTb B BOJ¢€

CpenHecyTOYHBIN PacXo]] KaX0i TPYIIIEI TOTPEOUTENeH ONPeestoT Mo GopMy-

JC:

Quom =108, 4/
»om 1000/ cym.

riae N —KOJWYECTBO BOAOMOTPEOUTENEH., ( —CpeHECYTOYHAsI HOpMa BOJOTIOTPEO-
JICHUSI Ha OJTHOTO BojonoTpeduTesns, ji/cyT.; npuauMaroT no CHull 2.04.02-84 (mpuio-
xenue 4,5,6). PesynbTaThl cBOAST B TaOMILy 1.

Hacenenue, noap3yroueecs BOJ0N U3 yJINYHBIX BOAOPA300PHBIX KOJOHOK



2=

2885. 40 ;
- =—=115,4M/
Quom = 1000 cym

Hacenenue, nmeroniee BHyTpEHHUM BOJOIIPOBO M KaHAJIM3ALMIO C BAHHAMU U

MECTHBIMHU BOJOHArpeBaTeIsIMu (q =200 %y mj

o  _4885:200 ..., /
@om 71000 cym

PaGounii ckot (q =60 %y mj

135-60 3
= =81 M/
Qoam = 1000 cym

ITosuB razoHoB (q =5 %w 2)

o 34650000 .., /
7om 1000 cym

CKoT B JIMYHOM N0JIL30BAHUH

MoJi0uHBIE KOPOBBI (q =100 %y m)

865-100 3
) = =86,5 M/
Qorom =000 cym

CBuHBH (q =157 j
cym

769-15 ;
o ~11535M /
Qpom =000 1L cym

_— J
OBIIbI, KO3BI (q =10 cym)

1807-10 ]
Qoo = ~18,07 M %y .

1000
Kypsl, yTku (q =1 %y m)

o 37301 oo, /

[TpoMbIlIUIEHHOE TIPEANPUATHE IO NEPEPA0OTKE CETbCKOX03IMCTBEHHON MPOIYK-

uuu (q=12x° Bozbl Ha 1 TOHHY MOJIOKA)

o _3AL12000_ 00, M7
e 1000 cym

ZKMBOTHOBOJYECKHUM KOMILIEKC



MonouHbi€ KOPOBBI (q =100 %y m)

1515-100 _
— M
Qupom = 1000 1585 /

MonoaHsIK KpyIMHOTO pOraToro CKoTa (q =30 ﬂcym)

_ 8461-30
- — 25383 M /
Qucm 1000 3

CyTOYHBIN pacxoj MpavueuyHon OnpeaesieM CAeAYOIUM 00pa3oM:

Q= "Toor1000 ' /eym

rae N —o0l1ee KOJIMYECTBO HACEIEHHS B HACEJIEHHOM IyHKTE (10 3a1aHuI0);
P — IPOLIEHT JKUTENIEM, TTOB3YIOIIUXCS IpaueyHon (P =40%);
q —HOpMa pacxo/a BOJbl Ha CTUPKY CyXoro 6enbs (q=751);
I1—HOpMa CyXoro Oelibst Ha OJIHOTO 4YejioBeKa B roj (17 =100xe);

T — KOJIMYECTBO JHEH paboThl IpadedHoii B ro (7 = 200)

o 7770-75-40-100 _ 43,269M7
100-200-1000 cym

3ameuanue: Ilpw omnpeneneHuH CYTOYHBIX PAcXOAOB IPAvYeyHOW HEOOXOIUMO
Opath 00I1Iee KOJTUYECTBO HACEIICHUS TI0 UCXOIHBIM JJAHHBIM.
IIpumeyanue:

CyTo4HBIE pacXx0Jibl BOJIbI KOMMYHAJIBHBIMU TIPEINPUATUHIMU OTPEICIAIOT ClIe-
JTYIOIIUM 00pa3oM:

CyTounblil pacxon ajist 0anu Q, :

NMP6q6H6
Qh‘ = )
1007',1000

rae: N, —pacueTHOE KOJUYECTBO >KUTENEH, MOIb3YIOMUXCS BOJOPA300PHBIMU KOJIOH-
KamMu (10 3a/1aHMI0); P, — KOJIMYECTBO JKMUTENEH, mojb3yromuxcs Oaneit, %, P, =30;
g, —HOpMa pacxoja BOJIbl, UCTIOJIb3yeMOil 1 wen., 1, q, =180; 7, — KOJTUYECTBO IOMBI-

BOK B rojy Ha | wen., I7, =40; T, — IPOJIOJDKUTEIBLHOCTh pabOThl 0aHU B TOJ, JTHEH,

T, =200



CyTouHbIil pacxoj AJist O0IbHULIBI Q !

N
Q_1000’

rae: N, —KOJIWYECTBO KOeK B OobHUIIE (10 33J]aHUI0); (—HOPMa pacxoia BOAbI HAa OJI-
HOTO 0OJIBHOTO, q =250 JI/CyT.
I"'omoBoli pacxo BOJIBI onpeaeseTcs o hopmylie:
Qo = Qe scrsecnon Qg amonse + Qo)1 + Q. 2 + Q.

THE: Qo vacersccom — CPEMHECYTOUHOE BOMONOTPEOICHUE HACEIICHUEM U CKOTa B JIMYHOM

3
MOJIb30BaHUU, M /CYyT.; Q — CpeTHECYTOYHOE BOJOINOTPEOICHNE KOMMYHATbHBIM

cp.cym.kom.

3
CEKTOPOM, M /CyT.; Q — CPEIHECYTOYHOE BOJONOTPEOICHUE KUBOTHOBOTICCKIM

cp.cym.ocus.

KOMILJIEKCOM, M3/cyT.; t, —4HCI0 AHEH B TOAy (IPUHATH t, =365); Q — CpeaHeCy-

cp.cym.npom.

3
TOYHOE BOJIOMOTPEOJICHHE MPOMBIIUICHHBIM MPEINPUATHEM, M /CYT.; t, —4UCIO pabo-

YUX THEW MPOMBIIUICHHOTO MPEANPHUITHS B TOXY (TPUHSTH t, = 261); Q. cymnon. —CPEI-
L3
HECYTOYHOE BOJOINOTPEOJIEHNE Ha IOJIUB 3€JEHBIX HACAXACHUH, M /CYyT.; t, — KOIHYe-

CTBO TOJIMBHBIX JHEW B oy (MPUHATH t, =150).

Q., =(122034+40533))- 365+ 409,2- 261+173-150+ 43,27 - 200 = 73477273M%0 5

CpenHecyTo4YHbIE pacX0/Ibl ONMPEAEISIIOT JUIsl KaXKI0ro Buaa norpedurens. OaHako
OHM JIaIOT JIMIIIb OOIIYI0 XapaKTEPUCTUKY BOJOMOTPEOICHUSI TOTO UM UHOTO OOBEKTA.
[IpoekTrpyeMbIii BOJIOIIPOBO PACCUUTHIBAIOT HA MPOIMYCK MAaKCUMAaJILHOTO CYTOYHOTO
pacxona. OTKIIOHEHHE €T0 OT CPEAHECYTOYHOTO y KaKIOW TPYIIIbI MOTpEeOUTENeH yau-

THIBAIOT KOA(P(UIIMEHTOM MaKCUMaJIbHOW CYTOYHOW HEPAaBHOMEPHOCTH K KOTO-

max.cym. 2
PBIM MOKAa3bIBAET, BO CKOJBKO Pa3 PaCUCTHBIM MAKCHUMAJbHBIM CYTOYHBIN pacxoj mpe-
BhIIIIAET cpenHecyTouHbli. KoadduimeHnt cyTouHON HEpaBHOMEPHOCTH TPUBOJISAT B
HOpPMaXx MPOCKTUPOBAHUS.

J17151 KOMMYHQJIBHOTO CEKTOPA €ro MOKHO MPUHATH 1,3, Ayt npoMbinuieHHoro 1,1.

MakcuMalnbHbId CYTOYHBIN pacxo BOJAbI BBIYUCISIOT IO popmyTie:
QMaK.Cym = K cym.Makc. : Qcp.cym

JlanHble pacyera cBOJAT B Tabnuity 1



Hcnone3ys Ttabnuiyy 1, 00beIuHAIOT OTpeOUTENCH Mo TpymninaM, UMEIOIINM OIH-
HaKOBYIO0 HEPaBHOMEPHOCTh BOJONOTPEOICHHS B T€UEHHE CYTOK. Pe3ynbpTaTsl CBOJAT B

Tadauiy 2.



OnpeneneHue pacyeTHbIX CYyTOYHBIX PACX0/10B BOABI

Tabmuia 1

HanmenoBanue Bo- Konnye- Hopma Bo- | Cpennsist cy- | Koaddumu- | Pacuernsrii
JonoTpeduTenen CTBO BO- | JOTMOTPeO- | TOYHAs  BO- | GHT  CyTOY- | pacXoj BOJbI B
JIOTIOTpe- | JIEHUs  Ha | JOmoTpeo- HOW  HepaB- | CyTKH
ourenei OJTHOTO BO- | HOCTb, M3/cyT HOMEpPHOCTHU | HauOOJBIIETO
JOTIOTpeOH- BOZOTIOTPeO- | BojmomoTpeoie-
TeJsl, J/CYT JICHUs HUs, M3/CyT

Hacenenue, nons3y-
Iolleecs BOJOH U3
YJIMYHBIX BOAOPa3-
OOPHBIX KOJIOHOK,
qen

Hacenenne, nmero-
11ee BHYTPEHHUH BO-
JIOTIPOBOJ] M KaHAJIH-
3allMI0 C BAHHAMU U
MECTHBIMU BOJIO-
HarpeBaTeJsIMU, Yell

IIpaueynas

Pabounii ckoT, rojoB

ITonuB ra3oHOB,
LIBETHUKOB U 3€JIe-
HBIX HacaXKJIeHUH, Ta

CKOT B JIMYHOM I10JIb30BAHUU HaCCJICHU, I'OJIOB

KOpOBBI MOJIOYHBIC

CBUHBU

OBLBI, KO3BI

Kypsl, yTkn

[IpombllITIEHHBIE IPEITPUATHUS

3aBog 1o mepepa-
00TKE  CEeIbCKOXO-
3UCTBEHHOM  TIPO-
IyKIIUA, T MOJIOKA B
CYTKH

JKuBOTHOBOUECKHIT KOMITIEKC

Mono4Hbie KOPOBHI,
T'0JIOB

MonogHsAK KpyIHOro
poraToro ckora, ro-
JI0B




Tabmnua 2

MakcuMmasibHble CyTOYHbIE PACXO/bI, M3/cyT

roxded unmoQ

284463

MHHIINKBICH 9UIO]]

12
224,90

(rogaeg
HITHROI'ON) dOLMJ)
HIIHHITIIWod] |

450,12

(BeHRhOR
-edn) sBurLsndnradun
JIMHIIrEHAWIWOY]

56,25

(endod) dorxad
HUNIIhTOGOHLOTH )Y,

526,93

HHUH
-2d0LqIroll WOHRhMI
4 LOM) M JUHIIIE

1586,44

roxded nogoro |

734772,73

CBogHasi Ta0JIMIA PAaCYETHBIX PACX0A0B

CpenHecyTouHble pacxobl, M3/CyT

roxded unmoQ

2251,13

N—E—.—Qﬁvﬁ&o&—.— dUIroyy

173,00

(roges
HI9HhOI'ON) dOLMd)
HIIHHIIrm9awod |

<

409,20

(BBHRhOR
-edn) sBuLsndnradun
JIIHAI'EHAWINOY

(2]

43,27

(endad) dorxdd
HUNIIhTO9OHLOIH )Y,

405,33

HHUH
-ed0e91Irol NOHhHI
4 LOXM) M OUHIINRIBH

1220,34

Kon-Bo pabounx guei

365| 200 | 261 | 150

365 |

I'omoBoii pacxon, M3

445422,3 | 147945,5

25950

8653,8 | 106801,2




2. Onpeuenenne MAaKCHUMAJIBHOI'0 YaCOBOI'0 H MaAaKCUMAJIBHOI'O CE-

KYHIHOT 0 pacxoaoB

Ucnonb3yst KpuBbIE CYTOYHOW HEPAaBHOMEPHOCTU BOAOMOTPEOJEHUS OT-
JeIbHBIX ToTpeOuTenel (1o 3aJaHuI0), ONpeAcisieM HEpaBHOMEPHOCTH BOJOIIO-
TpeOJICHUSI BCEX MOTpeOUTEseH M0 HACEIEHHOMY MyHKTY U HaXOJUM MaKCHUMAaJlb-
HBIM 4aCOBOM Q

1 MaKCHUMaJIbHbIN CGKYHI[HI)Iﬁ Q pacxoabl.

uac.mak. CeK .MdaK.

Pacnipenenenne cyTOYHBIX pacxoA0B BOJBI IO YacaM CYTOK JJIS OTAEIbHBIX
KaTeropuil BogonorpeduTeneil npuHuMaeTcs o npusoxeHuto 3. IlpomeinuieHHoe
IpeanpusitTue padoTaeT B JB€ CMEHbL. Bomy Ha TEXHOJIOIMYECKUE HY Kbl Pacxo-
IYIOT paBHOMEPHO OT PacuyeTHOro CYTOYHOTO pacxoja BoJbl npeamnpustueM. [pa-
yeyHas pabotaer ¢ 8 10 24 4yacoB. 3esieHble HACAXKACHUS MOJIUBAIOT PABHOMEPHO 2
pa3a B CyTKHU.

Tak xak pacnpeneneHne pacxoloB IO yacaM CyTOK 3aJaeTcs B MPOLICHTAX,
TO JJIA KaXJOW TpyMIbl MOTpeOuTenaeil HeoOX0AUMO MPOIEHTHI MepeBecTH B (Hu-
3WYECKUE BEJIMYUHBI U OINPEACTUTh pacupeeneHrne (GU3NYecKux pacxoioB BCEX
noTpeOuTeNe HaceJIEHHOro MyHKTa 1o yacaMm cyTok (tabmwuia 3). Jlanee ¢puznue-
CKHE€ pacxXojbl MEPEBOASAT B MPOLEHThI OT CYyTOYHOrO MOTPEOJIEHHUsS BCEro Hace-
JEHHOTO MyHKTa. ['pa@uK CyTOYHON HEpPaBHOMEPHOCTH BOJOMOTPEOJICHHS IO
HACEJIEHHOMY MyHKTY CTPOST JJI CYyTOK C MaKCUMAaJIbHBIM BOJIOMOTPEOICHUEM.
[To nanHbIM TabMUIIBI 3 OMpeeNsieM Yac MakCUMaIbHOTO Bojgopazoopa (c19 go 20

4acoB):

Qqac.,nax‘ = 178’44 M%ac

Q. .1000 17844
’ — 4ac. MdAk: — — 49,57]]
QLEK."H(ZK. 3600 3,6 4




Tabauua 3

Pacnipenesienue pacxoaoB BOJbI 0 4a¢AM CYTOK
Yacbl HaceJjienue H CKOT B KommyHanbHbIe Hpombinienublii | ZKUBOTHOBOXYECKUIA IToauB 3e1eHbIX OO0mmii pacxox BoabI 10 OpauHaTbI HHTE-
CYTOK JIMYHOM T0JIH30Ba- NpeanpUusTHS CeKTOp KOMILIEKC HACAKIEHUM HACeJIeHHOMY MyHKTY rpajbHOi KPUBOH
HUH (npaveyHast) (MOJIOYHBII 32aBOJT) (hepma)
% m’/uac % m’/uac % m’/uac % m’/uac % m’/uac % m’/uac %
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
1-2 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 45 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 54 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 4,86 138,35 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 45 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
Htoro 100 1586,44 100 56,25 100 450,12 100 526,93 100 224,90 100,00 284463




3. IlocTpoeHne MHTErPaIbHON KPUBOIl BOJIONOTPEOJIeHNSI HACEJIEHHOT 0 IyHK-

Ta ¥ BbIOOP peskMMa padoThl HACOCHOM CTAHLIMH BTOPOI0 MOAbeMa

Ha nacocHoOl cTaHUMM BTOPOTO MOJbEMa YCTAHABIMBAKOTCS XO3SMCTBEHHBIC
U TIO’KapHbIe HAacOChl. PesxuM paboThl HACOCHOW CTAHIIMU JIJIsi 00ECTICUCHUS X035~
CTBEHHOT'O BOJOMOTPEOJICHUSI BHIOUPAIOT U3 YCIOBUS MAaKCUMAJILHOTO MPUOITHKE-
HUSI KPUBOM T0OJIauu «2» K KpUBOM Bojmonotpednenus «1». PaccMarpuBaroTcs ue-
ThIpE BapUaHTa peKuMa pabOThl HACOCHOW CTAHIINU:

a) paBHOMEPHBIN KPYIJIOCYTOYHBII OJJHUM HACOCOM (PUCYHOK 1a);

0) AByXCMEHHBIN 0HUM HacocoM (164) (pucyHok 10);

B) HEPAaBHOMEPHBIN KPYIJIOCYTOYHBIM TpeMsl OJIMHAKOBBIMU HAcCOCaMH (pUCY-
HOK 1B);

') OJJHUM HacCOCOM C OCTaHOBaMu (PUCYHOK 1r).

N3mensist pexxuM pabOThl HACOCHOM CTAaHIIMKM HEOOXOJIMMO COXPAHUTH MOJAUy
HACOCOB IOCTOSIHHOM Jij1s1 coxpaHeHus Beicokoro K.IT.JI. ux pa6oTel. T0 nocrura-
€TCsl TIPEIBAPUTEIILHON MoJ1auel BOJIbI B BOJIOHANOPHYIO OalllHIO, OTKYy/1a OHA 3a-
TEM MOCTYyMaeT NOTPEOUTEITIO.

['paduix paboOThI XO34MCTBEHHBIX HACOCOB YCTAHABIMBAETCSI OKOHYATEIHHO 10
MUHUMAJILHOM PETYJIUPYIOUIE eMKOCTH OaKa BOJAOHAIOPHOW OaIIHM.

Heobxoaumbiii 06beM Oaka BOJAOHAMMOPHOW OalrHu ompenesnsercs mo Gopmy-
je:

W, =W, +W, .

rae: W, — perynupyromui o0beM, W, — HENPUKOCHOBEHHBIN MOXKaPHBIN 3a-

nac BoJIeI Ha 10 MUH TYIICHHUS TTOXKapa.
Perynupytomuii 00beM ONpeeNsifoT M0 MaKCHMalbHOMY OTKJIOHCHUIO KpH-
Boit BojonoTpebenus (1) B ONOKUTENBHYIO CTOPOHY (A*) M oTpHUIaTebHYO (A’)
CTOpOHY OT KpuBo# nogauu (2) (Pucynox 1).
W, = (A +487) Qqp et

rae: Q... —PAaCUYETHBIH CYTOYHBIA PACXOJ HACEJIEHHOIO IyHKTa B CYTKH
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HanOOJIbIIEro BOJAONOTPEOICHMS;

(A7);(A") — MakcUMasbHbIE PA3HOCTU OPJMHAT MHTErPabHBIX TPadUKOB I10-
Jla4d ¥ TOTpeOJIeHMs] COOTBETCTBEHHO MO U30BITKY U HEIOCTATKY.

I'padux paboOTHI HACOCHOW CTAHIIMM BTOPOTO IMOJbEMa BHIOMPAIOT TaKUM,
4yTOOBl CyMMa MaKCHUMAJIbHBIX Pa3HOCTEN MO U30BITKY M HEJOCTAaTKy Oblia Obl
HauMEHbIIEH, T.e. PEryjupyrolmas eMKocTh Obuia Obl MUHMMabHOH. Ilomaua
Hacoca OINpeAesaeTCsl TAHTEHCOM yTJIa HAKJIOHA KPUBOM «2» K TOPU30HTY.

OmnpenensieM peryaupyoommii o0bem O6aka Juisi paBHOMEPHON paboOThl HacOC-
HOU CTaHIIMU OJHUM HAacOCOM KPYTJIOCYTOYHO (Q, = 4,17%):

_(10+3). 28446 = 369,7981°

pee

OmnpenensieM peryaupyomuii 00bemM 0aka isi IByXCMEHHON paboThl HacoC-
HOU CTaHIIMU OgHUM HacocoM (164 ) (Q, = 6,25%). Bpemst pabotsl ¢ 5 no 21 gaca.

_(8+14) .2844,6 = 62581°

pez

OnpenensieM peryiupyromuii oobeM Oaka s HEPaBHOMEPHOM KpyIJiocy-

TOYHOU pabOThI TpeMst HacocaMu (Q, =1,6%)

W (4-+O)

pe2

-28446 =113784x°

Omnpenensem perynupyoomuid o0bemM 0aka i pabOThl OJHUM HAacocoM ¢

OCTaHOBKaMU (Q, = 4,8%):

W =(0+6)

. -28446=170,676Mm°
7100

Hanmvenpmmii perynupytomuii o0beM 0aka BOJAOHAMOPHOW OarmHu obec-
NIEYMBACT HEPABHOMEPHBIA KPYTJIOCYTOUHBIN PEKUM pabOThl TPEMS OJMHAKOBBIMHU

HacocamH (pUCYHOK 1B, KpuBast 2).
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9 —+

T QH= 100%/244 = 4,17%
80 T

70 4+

60 —+

Woez=N + A = 8%

20

10

2 A 6 4 w7k i B 20 22 2

Pucynoxk 1 a. I'padux nmogauu HaCOCHOM CTaHIIMM BTOPOTO MOIBEMA, PEKUM pabOTHI HE-
PaBHOMEPHBIN KPYTIJIOCYTOUYHBIM OJJTHUM HACOCOM

Heym max, %

00

VT Qu= 0%/ -625%
80 -— N

VI

T Wpez=A" + A =22%
s

0 T

Iy

2 4 6 8 /A A 16 B 20 2 2

Pucynok 16. I'padmk momaym HACOCHOM CTAaHIIMM BTOPOTO MOJbEMA, PEKUM PabOTHI
JIByXCMEHHBIN oTHUM HacocoM (16 1). Bpems paGotsl BeiOpano ¢ 5 o 21 gaca.
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B -1

Wpez= A" = 6% - no uidsimky

Wpez= A = 4% — no Hedocmamky

3 -

2 4 & 8 g 7 # 7 B 20 22 24

Pucynok 1B. I'paduk nmogaum HaCOCHOM CTAaHIMKM BTOPOTO MOJABEMA, PEKUM pabOThI He-
pPaBHOMEPHBIN KPYIJIOCYTOUHBIA TpeMsl OJMHAKOBBIMH HacocamH (KpuBas 2 — 1O HeAo-
CTaTKy; KpuBas 3 — 110 U30bITKY)

Beym max, %
90

90 [ .
T UGH=48% 2
80 —

70 ==

4 -t

2 4 Woez= A" = 6%

—+————t—+—t+——+—4+—F—F4FF

Pucynok 1r. I'padux nogaun HacOCHOW CTaHIIMM BTOPOTO MOAbEMA, PEKUM PabOThI OJ1-
HUM HacCOCOM C OCTaHOBKAMH
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[Tocne BbIOOpa pexxriMa pabOThl HACOCHOM CTaHLIMK BTOPOTO MOABEMA YTOU-
HSIOT peryaupyromuii 0obem. Tabnuiia 4 mo3BOISET NOAYyUUTh 00Jiee TOUHbIE 3HA-
uenus (A7) u (A7), yem ux rpaduueckoe onpezenenre. Bemmunusl (A7) u (A™)
ONpeensioT 10 rpade «6» Mo MaKCHMAaIbHOH BelTMYnHE BObI B 6ake (A ") u He-

JoCTaTKy Boabl B 6ake (A°). MmeeM W, = 4,46% . OxOHYATENEHO NUMEEM

_ 4,46-28446

w
re 100

=126,9:°

Tabmuma 4
YTouHeHHe peryJiupyounero 00beMa BOAOHAINIOPHON OallIHU
Yacel cy- | Ilorpedaenne, | ITogaya, % IIpurTok OrTOK BO- Hanuumne

TOK % BOJbI B Abl B 0aKk, | BoAbI B 0a-
o0ak, % % 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
7-8 591 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. BbiOupaemM THUIIOBYI0 BOJOHANOPHYIO OAIIHIO

B Oake BojoHanmopHO#M OalllHU JOJKEH XPAaHUTHCS HEMPUKOCHOBEHHBIM MO-
YKapHBII 3amac BOJbI, pacCUUTaHHbIM Ha 10-MUHYTHYIO TPOJOIKUTENBHOCTD TY-
LICHUS [10Xapa.

HenpukocHOBEHHBII MOXKAPHBIN 3amac BOAbI B BOJAOHAIIOPHOW OalllHU Mpen-
Ha3HAYEH KaK HEMOCPEJCTBEHHO VISl TYLICHHs IOXapa, TaK U Ui 00ecredeHUs

XO035MCTBEHHBIX HYX] MPU MOKape B 4aC MaKCUMaJIbHOT'O BOJI0pa3dopa:

— t60(qno.wc + qcezc.max) M3
nodc 1 OOO

rje: t—IpoaoHKUTEIBLHOCTD TylIeHUs noxapa u3 oamuu (t = 10 Mun);
qI‘IOZ)IC = (quOJIC.Hap. + ql’lOJK’.BHyﬂ’l. ). n

—OPUHATBIE TP pacyeTe CETHU PacXobl BOJBI HA TYIIE-

qgnnoofcna. u qnom.eﬁymp.

HHC COOTBCTCTBCHHO OJHOI'0 HAPYXHOI'O M OJHOI'O BHYTPCHHCTO IIOXKapa, a/c

IIPpUHUMACM:

nooic.Hap. noodic.6Hymp .

=107, g
C

1
=5=
C
N —YKCJIO OJHOBPEMEHHBIX MOXKAPOB, N =2

q,,. =(10+5)-2=302
C

— MAaKCUMAJIbHBIM CEKYHJIHBIM PAacXoJl BOJbI B CETH HA XO3SMCTBCHHBIC

qC@K MAK.

HYXJIBI, J1/C, q

CeK .MdAK.

=49,57£ (Tabnuia 3, Bpems ¢ 19 go 20 ugacoB). PacueTHsrit
C

pacxoj] BOAbI HA HAPYKHOE MOKAPOTYILLIEHUE U PACUETHOE KOJIMYECTBO OJHOBpE-
MEHHBIX IT0’)KAPOB B HACEJICHHBIX IIYHKTaX CIJIELYET NPUHATH COTJIACHO MPHUIIOKE-
Huto 7. PacueTHblil pacxod BOAbl Ha BHYTPEHHEE MOXAPOTYIICHHE MPUHUMAIOT

Sn/c (2 ctpywm 1o 2,5 51/c Kaxkmaas).

~ 10-60-(30+49,57)
nove 1000

W = 47,74 1

W; =W, +W =126,9+47,74=174,64:n"

nooaic

[Tonyuennslii 00beM BOJIOHANOPHOM OalllHU OKPYTJIsieM JO TUIIOBBIX pa3Me-

poB (W, =200x°) (PucyHok 2).
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Onpenenum h, u h .

OO6m1as riryOrMHA BOJIBI

AW  =47742-3552=1222:x°

nooic

ane 41222 o0
314-6,5

h, =2,9+0,37=327xu

AW, 4.1269
N =57 = 314.650 oo

h,+h,. =327+383=71u

OmnpenensieM 3anac riayOuHbI B Oake

H-h,—h, =81-71=10m

A S O T A
———Wpez ::::F:::::::
| Dew=65
‘ i B M . i
| o=
| Bl
o : =
%‘ +Ah |
=
=== ===We =
__ﬁ___wno_* ______ =
| =| 5
/] 3
P Wk =3552 M’ S
I = o
v : v
| D=063 ™M
% | “

Pucynok 2 Cxema 6aka BOJIOHANIOPHOM OariHu
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5. 'mapaBanyecknii pacyeT TYNUKOBOW BOAONPOBOIHOI CeTH

I'eHnJiaH HaceJI€HHOT O ITYHKTA

Macmta0o 1:25000

J oo [bgp:-l\t: T 50—

mg = 'j"r-@—gl_ M. \!T

/ \Uﬁﬁﬁgg Q—\Q‘m”‘“
- J

Pucynok 3. ['eHIiaH HaceJIEHHOTO MMyHKTa
1 — npadeunas; 2 — OOJBHHIA; 3 — MOJIOYHEIH 3aBO; 4 — pepma; 5 — Bogo3adop;
6 — BojiOHanopHas OarHs.

Hanecem Ha maH HaceJIEHHOTO IMYHKTAa CXEMY TYIHMKOBOM BOAOIPOBOJHOM
CETH, CTPEMSICh K MUHUMaJIbHOU JyinHe TpyO. [lociie HaHeceHus: TyMUKOBOM BOJIO-
MPOBOJHOM CETH Ha T'€HIUIAH HACEJIEHHOTO ITYHKTAa, pa3feiisieM €€ Ha y4acTKH, B
npeqenax KOTOPhIX pacxXxoJl HE UMEET PE3KUX H3MEHCHUH. YYaCTKU HYMEpPYEM.
Hcnone3ys MacimTad reHIuIaHa U TOPU3OHTANIH, ONIPEAENIsieM JIUHBI y4acTKoB ljj n

OTMECTKH Y3JIOBbIX U TYHIHKOBBIX TOUCK V. BOI[OHaHOpHYIO OaIIHIo yCTaHaBJINBaA-

IOT Ha HaWBBICIIEH OTMETKE HACEJICHHOTO MyHKTa. [Ipum 3TOM OHa MOMmKHA OBITH
MaKCHUMaJIbHO MPUOIMKEHA K BOA03a00py U HACEJIEHHOMY IyHKTY, YTO 00€CIeun-
BaeT MUHUMAIIbHYIO JUTUHY TpyO. CXeMa TYyNMHUKOBOW BOJOMPOBOJHON CETH IMOKa-
3aHa Ha PUCYHKe 3 U MpoAyOIupoBaHa Ha pUCYHKE 4.

l,., ycimoBHO npuHumaeM 100 meTpos.
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PI/IcyHOK 4, reOMeTpI/ILICCKI/Ie napaMeTphbl CETH, HAHCCCHBI:

JJINMHBI YH9aCTKOB, M

OTMCTKU TYITMKOBBIX TOYCK, M

BononpoBoaHast ceTh NpOEKTUPYETCS TAKUM 00pa3oM, UTOOBI 00ECIIEUUTh

Oojiee WM MeHEe PaBHOMEPHYIO HArpy3ky Ha TpyOompoBojsl. Bcex morpebuTe-
Jieil BOJBI ACNAT Ha COCPENOTOUEHHBIX, KOTOPbIE JOKAIBHO TPEeOYIOT 3HAYUTEIb-
HBIX PAaCcX0JI0B BOJIBI U PACIIPECIICHHBIX IO CETH, KOTOPHIE 00JIee MIIM MEHEE PaB-
HOMEPHO MOTPEOIIAIOT BOAY MO JutMHE TpyOompoBoaa. K pacnpeneneHHbIM OTpe-
ouTenssM 0OBIYHO OTHOCAT HACEJIEHUE U CKOT B JIMYHOM TOJIb30BAHUH, & TAKIKE I10-
JIMB 3€JIEHBIX HacaxaeHui. [Ipu 3TOM 11 ynpoIeHus: THAPABINIECKOTO pacuera
CETH I0JIararoT, YTO MOTPEOICHUE BOJBI PACIPEACICHHBIMU TTOTPEOUTEIISIMU TIPO-
NOPLHUOHAIBHO JIMHE TPYyOOIPOBO/ia, HA KOTOPOM OHH PACIOJIOKEHHI.

['mapaBaruecKuil pacyer CeTH CBOAMTCS K ONpeeicHuo nuamerpa Tpy6 d Ha
OTJICTBHBIX YYaCTKaX M BBICOTHI BOAOHAMOPHOW OamHu H, mpu KOTOpBIX Tojada
BOABI Oynmer obecrieueHa BCeM MOTPEOUTENSIM B 3aJaHHOM KOJWYECTBE C MUHU-
MaJbHBIMH SKOHOMUYECKUMH 3aTPATaAMH.

3agaHHbIe pacxoJlbl BOJALI MOXKHO IOJIaBaTh MO TpyOaM pa3HOTO JuaMeTpa.
[Tpn Manbix nuamerpax TpyO yMEHBIIAIOTCS CTPOUTENBbHBIE 3aTPaThl, HO BO3pac-

TArOT 3KCINTYAaTAllUOHHBIC 3aTPAaThl, CBA3dAHHLIC C IIOTCPAMU HAIIOpa B TPY6OHpOBO-
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Jax

1V
d 2.9

h, =2 =AIQ? ;

AHanu3 MokKas3bpIBaeT, 4To I KaXJA0ro pacxoja B Tpyoe Q MOXXHO BbIOpAThH
TaKou auamMeTp TpyOsl O, MpH KOTOPOM CyMMa CTPOUTENBHBIX U IKCILTyaTaI[OH-
HBIX 3aTparT OyJeT MMHMMajdbHOW. Takoil pe3ynbTar MoJydaeTcsi, €CiIu MPUHATH
CKOPOCTb JABM)KEHHS BOJIbI B TpyOax paBHOM 3KOHOMUYECKH 3((PEKTUBHON CKOPO-

CTH, KOTOPYIO JJIsl CPETHUX YCIIOBUN CTPOUTENHCTBA MOXKHO MPUHATH PABHOM.

V=1 wm/c
TOFI[a, HCIIOJB3Yys YpaBHCHHUEC pacxoJa
- d”?
QI] _Vij "W W; 4 )

MOJYy4YUM

OxoHUYaTeNbHO NMPUHUMAIOT OsimXkKaiiliee OoJibllee CTAaHJAPTHOE 3HAYCHHE
nuamertpa TpyOsl. [Ipu aToM crienyetr UMeTh B BUAY, YTO JUIsl HAPYKHOU BOJOMPO-
BOJHOW CeTH HE JoIMycKaeTcsl mpumeHeHue tpy0 nuamerpom Menee 100 mm mipu
JTHOOBIX PACUETHBIX PAacX0Jax.

Taxum o0pa3om, KaXXJIOMy pacxojay COOTBETCTBYET ONPECICHHBIN 1uaMeTp
TpyOONpOBO/Ia BOJOIPOBOJIHON CETH, T.€. AUAMETPHI TPYO MPUHUMAIOTCA IO pac-
XOxy.

OO01mue nmoTepu Haropa B TpyOONpPOBOIAX:

hnam = hl + Zn: h!w
i=1

n
rae h) — norepu Hamopa 1o auHe TpyGompoBoaa; Y h, - cymMMe moTeph Ha BCEX
i=1

MECTHBIX COPOTUBIICHUSX.
[Ipu pacyeTre BOJONPOBOIHBIX CETEH y4ET MECTHBIX MOTEPh HAMOpa MPUBO-
JUT K HEOINPaBJAHHOMY YCIOXHEHHUIO TUApaBiInyeckoro pacuera. [loatomy mect-

HBIMH TIOTEPSIMU HaIopa MpeHeOperaroT, mojaras TpyoorpoBOIbl THIPABINYECKU
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JUIMHHEBIMA. W ompeneneHuss moTeps HAmopa, MCIOJIB3YIOT OCHOBHYIO BOJOIPO-
BOJIHYIO (popMyy
Noom = A - 15 - Qj

nom ij ij

rae A, —yJeIbHOE CONPOTUBIIEHHE TPYOONPOBO/A, 3aBUCAIIEE OT TMaMETPa

TpyOBI 1 €€ MaTepuaia u onpeaensieMoe o BOJOIPOBOIHBIM TaOIHUIIaM;

I; — mHa Tpy6onpoBoa;
Q; — Pacxoi BOJbI B TPyOONPOBOJIE.

JIi1st mo1auu BOABI MOTPEOUTEIISAM B pa3IMYHbBIE TYITMKOBBIC TOUKH CETH TPE-
OyIOTCsI pa3IMYHbIC HAMOPHl B Hadajie CETH NMPHU BBHIOPAHHBIX AuaMeTpax TpyO. B
o0IIeM cirydae sl TToJIayyl 3aJJaHHOTO pacXojia B MPOW3BOJILHYIO TOUKY CETH Tpe-
OyeTcst Harop B Ha4aJie CeTH:

Hj=(A-A,)+hy, +H,,

nom

roe h®’

nom

— IIOTEpH Hamopa B TpyOax /10 i— M1 TOYKHU CETH IO KpaTyailliemy pac-
CTOSIHMIO OT BOJOHANOPHOM OarrHu; H! —CBOOOAHBIN HAmop B i—i TOYKE CETH,

o0ecIeynBaroIeil HOPMaIbHYIO paboTy BOAOPa300PHON apMaTyphl.
CBoOoHBIN Hamop H,, —HAMOp, BOJBI B i—i TOYKE CETH, OTCUUTHIBAEMBII
OT OBEPXHOCTH 3€MJIM; 3aBHUCUT OT JTAXXHOCTHU 3IAHUsA, TEXHOJOTMYECKOTO MPO-

1iecca, Buja BoJopa300pHOii apMaTyphl U €€ HazHaueHHs. Tak, JUist )KIIIbIX 37aHui

B CHUCTE€MaX XO3SIMCTBEHHO-TTMTHEBOTO BO,)IOCH8.6)K€HI/I$I
H, =10+4(n-1)u
rIe 7 —4uCiIo dTaxel. [IpuHuMas IBYXOTaXkHYIO 3aCTPOiKy (n = 2), moaydum
H, =10+4(2-1)=14u
JInst BbIUKMCIIEHUSI BBICOTHI BOJIOHAMIOPHOUN OallHU H,ONMpeAessitoT He00XO0-

JUMBII HaIrop B Ha4yaje CETH IS BCEX €€ TOUEK.
3a BBICOTY BOJIOHANIOPHOM OalIHU MPUHUMAIOT MAKCUMAJIbHYIO BEJIMYUHY

9TOro Harmopa (H;)M Touka cetu, AJi1 KOTOPOM BbICOTa BOAOHANMOPHOW OarriHu

MOJTy4aeTcss MaKCUMaJIbHOM, Ha3bIBaeTCA MUKTYIoMmEeH. OOBIYHO AUKTYIONIAs TOYKA

HauOoJiee yaajieHa OT BOJOHANIOPHOW OalllHU WJIM B HeW HE0OXOAMMO CO3/1aTh 3HA-
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YUTEJIbHBIA CBOOOIHBIN Hanop H,, . BeicoTa BogoHanopHoii O6amHu 0ObIYHO OMpe-

JEJSIETCSl OTHOCUTENIBHO JHA 0aka, T.K. YPOBEHb BOJIbI B 0aKe MOXKET MOCTOSHHO
U3MEHSETCS.

Omnpenenenne aAuaMeTpoB TpyO BOAONPOBOAHOM CETH M NOTEPh HAmopa B
TpyOax TpeOyeT 3HaHUs PacxoJO0B BOJbI HAa OTAENbHBIX y4yacTkax. Hamuuue pac-
IpEJIENCHHbBIX MOTpeOuTeNIel NIPUBOAUT K MU3MEHEHHUIO pacxoja Mo JJIUHE OTIENb-
HBIX YYaCTKOB. ECTECTBEHHO, UTO HA TaKMX y4acTKax HE MOT'YT NPOKJIAIBIBATHCS
TpyOBI IEPEMEHHOT0 MO JIMHE tuameTpa. [loaToMy, Ha TakuX yyacTKax BBOAMUTCS
HNOHATHE «PacueTHOr0» pacxojia, 0 KOTOPOMY OIpelessieTcs AMaMeTp TpyObl U
IIOTEPU HANIOpPa B HEN

Q,.=Q,, +05-Q,,,
Pacuetnslil pacxoa Q,,., SBISETCS Kak Obl CPEJHUM PacxoJ0M Ha JaHHOM

y4acTKE BOJIOTIPOBOJHOW CETH.

B pe3ynbTaTe Bce myTeBble OTOOPBI NCYE3AIOT U OCTAIOTCS TOJIBKO Y3JIOBBIE.

Pacuer Bo1onpoBOIHOM CceTH BeIETCs HAa 4ac MaKCMMAaJbHOIO BOJIOpa3bopa
(Tabmuua 3, Bpems ¢ 19 go 20 yacos).

Jlist onpeneneHus MyTEBbIX U TPAH3UTHBIX PACXOJ0B HA OTIEIbHBIX y4acT-
Kax MOCTYIAeM CJEAYIOIIUM 00pa3oM:

HaHocnM Ha ceTh cOCpEeIOTOUEHHBIE PACXObl B YaC MAaKCUMAaJIbHOTO BOJO-

pazbopa (MoIOUYHBIH 3aBO, (hepMa U T.1.).

Q... =1054%/
Qo = 781Y/
Q. = 0987
Quy. = 19,33%

[TyTeBbie pacxoibpl Ha OTACJIBHBIX YYaCTKaX pachpelessieM Mpornopiuo-
HaJbHO COOTBETCTBYIOIIMM JIJIMHAM TPYO, BIOJb KOTOPBIX HAXOIATCS pacrpejie-
JeHHbIe TmoTpeduTenu. [ns ux ompeneneHuss HaXOAMM TOTOHHBIN (yIEIbHBIN)

pacxoi, To ecTh pacxo ¢ 1 Merpa TpyOoIpoBoa.
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q. = Quueny 30,239
= =
YL, 2850
Qpacnp = Neex.max — ZQcocp, :49157 _19,331: 30,239}1/6‘

Qur. = Q. T Quionsasoo, T Qopmea = 0,978+ 7,814+10,539=19,3311/ ¢

cocp.

=0,01061z/c

rae Xl —CyMMa JUIMH yYacTKOB, Ha KOTOPBIX €CTh PAaCIpeIeIeHHbIE TTOTPeOu-

TCIIN.

Jlaniee HaxoIUM ITyTEBbIE OTOOPHI HA KAXJAOM Y4acTKe CETH (PUCYHOK 5):

i _
nvr — qya. ' Iij

X+
o
1l 1363 9 13263 7/ 13263 5 13263 2 13263 1 Q=49.57 .
-— O
R xR 0 xR
R xR o R [ae]
—~ T~ T~ [ o«
=3} (=)} (=)} (=)} -
o s pos s 3
[or)
,
4,244 4
3
12 10 8 6

Pucynok 5. Pacnipenenenue myTeBbIX OTOOPOB MO y4acTKaM CETH,
3HAYEHUS TPUBEJICHBI B JI/C

Ucnonw3yst MeTos y310BBIX OTOOPOB, MEPEBOIUM MyTEBbIE OTOOPHI B y3JIOBbIE
(pucyHOK 6) U (pUCYHOK 7) ompenesnsieM pacueTHbIC PacXObl Ha KaK/IOM y4acTKe

CCTH.
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Pucynok 6. Omnpenenenne pacxo0B B Y3JIOBBIX U TyMIHKOBBIX TOYKaX IO CIOCOOY Y3JIOBBIX OTOOPOB, 3HAUE-

HUSI IPUBEJIEHBI B JI/C
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PI/IcyHOK 7. cxema Y3JI0BBIX OT60pOB 1 paCUCTHBIX PACXOA0B Ha y4aCTKax CE€TH, 3HAUYCHHS MPUBCACHLI B a/c

12

I[aﬂee OoIIpCACIICM IIOTCPH HAIlOpa HAa KaXXKIAOM Y4YACTKE, IMPCABAPUTCIIBHO

HalJs COOTBETCTBYIOIIME JUaMeTphl TpyO. Pe3yabTaThl cCBOJUM B TaOIHILy S.
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Pacdyer nmoTepu Hamopa Ha y4yacTKax

Taobmuma 5

Ne Jdauna Pacxon JAunamerp YneabHoe co- ITorepu Hamopa
ydyacTka [, m Q J/ d, Mm NPOTHBJICHHUE, A h,.oM
pacuy. ! C
1 2 3 4 &) 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

3areM OIIpCACIIAICM BBLICOTY BOHOH&HOPHOfI OanrHu JIIA K&)KIIOﬁ TOYKH CCTH.

Pe3ynbTaThl cBOAMM B TaOIHILY ©.

Tabmuna 6
Pacuer BbICOTHI BOJOHANIOPHOi OalIHK
Ne Otmerka mo- | Paznocts | CBoOoaubiii | Cymma mo- | Beicota Bb | Ilpume-
y3Ja | BEpXHOCTH OTMETOK Hanop B | Tepb Hamopa Hi, yaHue
3eMJIl B y3- A M y3iae H, ,M | oT y3aa [0 M
Jax OoamHu
1 2 3 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 féﬁ;ﬂoma”
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 naiiieHHble 3HaY€HUS HAHOCUM Ha THAPABIMYECKYIO CXEMY CeTH (pHUCy-
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Pucynok 8 I'napaBnudeckas cxema ceTu (
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YuebHoe n3sganue

CocTaBUTENH:

I'op6aueBa Mapus IleTpoBHa

OCHOBbI TMOPABJIMYECKOI'O PACYHETA CUCTEMBbI
BOOOCHABXEHWA
YyebOHO-MeTOoamnyeckoe nocobune
Mo N3y4eHuto ancumnnimHbl « CenbCKoXo3sMcTBEHHOE BogoOCHabXeHme
n 06BOOHEHNE TEPPUTOPUI »

N 3agaHUA NO BbINOIHEHWNIO KypCOBOWN paboTbl
ANSA CTYAEHTOB NO HanpaBfieHUo NOAroTOBKM
«'magpomenuopaums»

denepanbHOE rocy1apcTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO TPO(EeCCHOHATTEHOTO 00pa3oBaHUs
CapaToBCKHii rocy1TapCTBEHHBIN YHUBEPCUTET T€HETHKH, OMOTEXHOJIOTHH U
nHxeHepun umenu H.M. Basuiios
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