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1. ean u 3axa4u padoThI

[lenpto KypcoBOW pabOThI SIBISETCS CHUCTEMaTH3allvs, 3aKperuieHue u
paclIMpeHre TEOPETUYECKUX U MPAKTUYECKUX 3HAHUM 10  JAUCIUIUIMHE
«IIpoexkTnpoBaHWe aABTOHOMHBIX CHCTEM DJJICKTPOCHAOKEHUS», a TaKKe
MPUMEHEHUE ITHX 3HAHWM JJIl PEIICHUS KOHKPETHBIX MPAKTUYECKUX 3adad. B
MIPOLIECCE BHITTOJIHEHUS] KypCOBOM paOOThl CTYACHT JOJIKEH MPOJEMOHCTPUPOBATH
yMEHUE, WCIONB3YysS CTaHAapTHBIE METOAuKH. (O3HAKOMJIEHHWE CTYIEHTOB C
TpeOOBaHUSMHU,  MPEABSABISIEMBIMU  MpuU  pa3paboTke U ODQOPMIICHHUH
MOSICHUTEJIbHOM  3amiCKM W Tpaduyeckol YacTH KypCOBOTO  IPOEKTA,
O3HAKOMJICHUE C METOIMKOU €TO BHITIOJTHEHUS.

KypcoBass paGora mO3BOJISIET OIEHUTH YPOBEHb YCBOCHHUS CTYJIEHTOM
y4eOHOro Marepuaina, €ro CHoCOOHOCTh K CaMOCTOATENbHOM paboTe, yMEHHe
JIOTUYECKH MBICIIUTh M apTyMEHTHPOBATh CBOIO TOUYKYy 3peHus. OHa SBISETCS
BaXKHBIM 3TaliOM B MOJATOTOBKE OYIYyIIETO CIENHANIUCTa, TTOCKOJIbKY (popMupyer

HABBIKH, HEOOXOUMBIC JIJIS1 YCTICIITHON PO ECCHOHATBHON e TETLHOCTH.

Llenu BBINOJIHEHUSI KypCOBOM pabOTHI:
- pa3BUTHE CIIOCOOHOCTH NMPUMEHSATH TEOPETUUECKHE 3HAHUS Ui PELICHUS
MPAKTUYECKUX 33/1a4;

- OCBOCHHC IIPHUKIAJHBLIX MATCMATHYCCKUX MCTOHAOB IIYTCM PCHICHHA

MPAKTAYECKNUX 3a/1a4;

- IpUOOpETEHNE OMBITA MOMCKA ONTUMATILHBIX PEIICHUN MPU OpraHu3aIuu
ABTOHOMHBIX CHCTEM DJICKTPOCHAOKEHUS

Konkpertnble 3a1auu, penaeMbie 00y4aronuMUCs MPU HATUCAHUU KYPCOBOM
paboOThI, COCTOSIT B CIEIYIOIIEM:

- U3YyYUTb OCHOBHBIC ITOHATHA 3J'I€KTpOCH8.6)KCHI/I$I;



- UCIOJIb3Ysl MaTeMaTUYEeCKUU ammapaTr TEOpHH MacCOBOTO OOCITYKHBaHUS,
OTIPENIECUTh CTPYKTYpPY, MapaMeTpbl U PEKHMBI PabOThI CHCTEM aBTOHOMHOTO
AJIEKTPOCHAOXKEHUsT Ha 0a3e TPaJUIMOHHBIX W BO30OHOBIISIEMBIX HCTOYHHKOB
HHEPTUH;

- U3YUYUTh METOAMYECKUE MTOAXO0/Ibl K MPOECKTUPOBAHUIO ABTOHOMHBIX CHCTEM
AIEKTPOCHAOKEHUS;

- paccYMTaTh PEKUMBI PAOOTHI CHCTEM aBTOHOMHOTO 3JICKTPOCHAOKEHUS Ha
0a3e TpaAUIMOHHBIX U BO30OHOBJISIEMbIX HCTOYHUKOB SHEPTHH;

- POBECTHU aHAJIM3 MOJIYYECHHBIX PE3YJIHTATOB, pa3paboTaTh MPEI0KEHUS
0 YJIYUIIEHHUIO MMAPAMETPOB CUCTEMBI 32JIEKTPOCHAOKEHHUS.

B mpotiiecce Hanucanusi KypcoBOil paOOThI CTYJEHT YUUTCS CAMOCTOSITEIbHO
IUIAHUPOBATh CBOIO JEATEIHLHOCTh, BBIOMPATh METOABI W HMHCTPYMEHTHI IS
JIOCTHKEHHS TTOCTaBJICHHBIX Liened. OH nmpruodpeTaeT HaBBIKK PabOThI ¢ yueOHOU U
HAyYHOU JINTEpaTypol, YMEHHE OTOMpAaTh, aHATU3UPOBATh M CHCTEMATH3UPOBATh
uH(dopMaImio, a Takxke 0hOPMIIATh PE3yJIbTaThl CBOSH PabOTHl B COOTBETCTBUH C
YCTaHOBJICHHBIMHU TPEOOBAHUSIMHU.

KypcoBas paboTa mo3BoJIIeT CTYIEHTY TIPOJAEMOHCTPHPOBATH CBOM 3HAHUS U
HABBIKM, TIOJyYCHHBIE B XOJI€ M3Yy4YCHHUS YYEOHOW MHUCIMIUIMHBI, a TaKkKe
NPUMEHUTh WX JUIA PEIICHUS KOHKPETHBIX MPAKTHYCCKUX 3a1ad. Y CIICIIHOE
BEITIOJITHCHHE KYpPCOBOM pPabOThI CBUACTEIHCTBYET O TOTOBHOCTH CTYACHTA K
MPOBEICHUIO CAMOCTOSITEIIBbHBIX HMCCIECIOBAHUN M PEIICHUIO MPOGeCcCHOHATBHBIX
3a/1a4 B Oyay1iem.

B xoHedyHOM uTOTEe, KypcoBas padboTa sIBJIIETCS HE TOIBKO (hOPMOIl KOHTPOJIS
3HAHWM CTYyJIEHTa, HO W B&XHBIM HHCTPYMEHTOM €ro mpodhecCuoHaIbLHOTO
pazBuTus. OHa MO3BOJIAET €My MPUOOPECTH HEOOXOAMMBbIC HABBIKA U OMBIT JJIs
yCHENTHOW paboThl B BBIOpAaHHOUW cdepe MesTeTbHOCTH, a TakKe CIOCOOCTBYET

q)OpMI/IpOBaHI/IIO €Iro Kak KOMIICTCHTHOI'O 1 OTBCTCTBCHHOI'O CIICIHAJINCTA.



2. PexoMeHnayemblie TeMbl KYPpCOBBIX padoT

KypcoBas pabota BbinmonHsercs Ha TeMy «lIpoekTupoBaHue aBTOHOMHBIX
CHUCTEM DJIEKTPOCHAOXKEHHUS», MHOTOBAPHMAHTHOCTh 3aJaHuil  (OpMHUpYyETCS
pPa3IMYHBIMM HCXOJAHBIMU JIaHHBIMH, BHOCHUMBIMU TIpernojaBaTeiieM B OJlaHK
3a/IaHUs1 UHJIUBUIYJIBHO JIJIs1 KQXKO0TO CTYACHTA.

= Pa3paboTka pe3epBHOM CHCTEMBI HEProcHaOXEHUsI (PepMEpPCKOro
X0341CTBAa HA OCHOBE AJIbTEPHATUBHBIX HCTOYHUKOB YHEPTUU

. BeTrpoycraHoBka sl 3JEKTPOCHAOKEHHS CEIIbCKOXO03SMCTBEHHBIX
noTpeouTeel Majaoil MOIITHOCTH

. l'ennosnepreruueckas  yCTaHOBKAa IS 3JIEKTPOCHAOKEHHS
CEIILCKOXO3SIMCTBEHHBIX MOTPEOUTEIEH MaJIOH MOIITHOCTH

- I'maposHepreTrueckass  ycTaHOBKa  JUIsi  DJIEKTPOCHAOXKEHUS
CEJIbCKOXO3SIMCTBEHHBIX MMOTPEOUTENICH MalOi MOIITHOCTH

= KomOunnpoBaHHas ycTaHOBKa Ha OCHOBE DHEPTMM BETpa M COJIHIIA

JUTSL DJIEKTPOCHA0KEHUS CENbCKOX035IMCTBEHHBIX OTPEOUTENEH MAJION MOILIHOCTH



3. TpeOoBaHus K CTPYKTYpe padoThI

CtpyKTypa KypcoBOM pabOThI JOHKHA BKIIIOYATh CJIEIYIONIUE DIIEMEHTHI:

- TuTyabHbIA TUCT (IIpunoxenue 1);

- coJiepKaHue (OTJIaBJICHUE);

- BBEJICHUE;

- OCHOBHYIO YacCTh;

- 3aKJII0OYEHUE C YKA3aHHEM OCHOBHBIX PE3yJIbTaTOB Pa0OTHI;

- CIIMCOK MCTIOJIh30BaHHBIX HCTOYHUKOB JIUTEPATYPHI;

- IPUJIOKEHUA (ITPU HEOOXOJUMOCTH).

BaxxHbIM 3TanoM moJAr0TOBKU KypCOBOM pabOTHI sIBJISIETCS pa3paboTKa IiaHa
KypcoBoii paboTsl. OCHOBHOM 3aJja4€il IJ1aHa SBJIAETCS CTPYKTYPUPOBAHKE PAOOTHI,
dbopMyIHpOBKa 3arojIOBKOB IJIaB M pa3lieJIOB KypcoBoM pabotsl. HazpaHus rias
bopMyIHpPYIOTCS HA OCHOBAaHHMM BOIPOCOB, MOJjIekaux papadorke. [TogoOHbIH
MOAXOJ, OOECleurnBaeT BBINOJHEHUE TpeOOBaHUSI K KypcoOBOM pabore o
COOTBETCTBUM €€ COJIEp)KaHUs TeMe. AHAJIOTMYHBbIM NOAXO0J MNPUMEHUM K
(bopMyIUpPOBKE pa3EeioB I1aB, KOTOPBIE TOKHBI PACKPBIBATH COAEPKaHUE KaXI0M
rJIaBbl 0 TOMY 3aroJIoBKy, B KOTOpoM OHHU cdopmyiaupoBanbl. [IpakTuka
MOKa3bIBAE€T, YTO HamMOOJee XapaKTepHBIMU OIIMOKaMU TpH pa3paboTKe IiaHa
SIBIISIFOTCS:

1. CoBmajecHue Ha3BaHUs T1aB (pa3leioB) ¢ TEMOW KypCOBOH pabOThI
(rmaBbr).

2. Ha3Banus raB (pa3zeiioB) HE PaCKPBIBAIOT PEATLHOTO CONCPIKAHUS TEMBbI
KypCOBOI pabOTHI (TJ1aBbl) U OTHOCATCS K APYTOH 00JIaCTH 3HAHUN (JUCITUTUIHHE).

O6e omuOKu HETOMYCTUMBI, OCOOEHHO BTOpAasi, MOCKOJBKY OHA MPUBOAUT K

HECOOTBETCTBUIO COACPIKAHUS KYPCOBOM pabOTHI €€ TeME.



4, TpedoBanus k opopmiIeHUI0 PadOTHI

KypcoBast pab6ora odopmiisiercssi B COOTBETCTBHHM C OOIIMMH TPABUIAMU
oopmIleHUsT HAYYHO-UCCIIEI0OBATEIbCKUX PadoT.

TUTYNBHBI JUCT KypcOBOW pabOTBl COAEPKUT CIEAYIONIME 3IIEMEHTHI:
MOJIHO€ HAaWMEHOBaHUE BbIIECTOsSIIEr0 opraHa (MWHUCTEPCTBO CEIbCKOTO
X034iCTBA Poccuiickoit denepaiun), YHUBEPCUTETA (penepanpHOE
rocyJapCTBEHHOE  OIOJKETHOE  00pa3oBaTEeIbHOE  YUPEKACHUE  BBICILIETO
oOpa3zoBanus «CTaBpONOJIbCKUI TOCYJapCTBEHHBIN arpapHbli YHUBEPCUTET»
UHCTUTYTa / Qakynbrera U Kadeapbl, Ha3BaHHE IUCHUIUIUHBI; TEMY KYpCOBOM
pabotsr; cBepenus 06 ucnonnurene (P.JM.0. obyyaromerocs, rpyrna, MoJIUCh);
ceenenuss o mpenoaaBarene (@.JM.O., yueHas cTeneHb, Y4Y€HOE 3BaHUE);
HAaMMEHOBAHUE MECTa U T'OJi BBHIIIOJHEHUS; CBEJICHUS O PETUCTpaluu Ha Kadeape,
koJimuecTBo 6aiuioB (o BPC) u onienka (nepeBeieHHast B MATUOAIIILHYIO CUCTEMY ),
JIaThl ¥ TIOJIMKUCH BEIYIIErO MPErnoaBaTes.

Conepsxanue (OrnaBieHue) BKIIOYAET MOPSIKOBBIE HOMEpa U HAUMEHOBAHHE
CTPYKTYPHBIX DJIEMEHTOB KYypCOBOM palOOThl ¢ yKa3aHHEM HOMEpa CTpPaHUIIbI, Ha
KOTOPOM OHH MTOMEIIIEHBI.

Hwxe npencrasieH odpaser; opopMIICHUS COJICpIKaHHMS.

Conepxanue

AHHOTaLUA 2

Beenenue 3
1 | Pacuer napametrpoB MHOrokaHaibHOit CMO 5
2 | Pacuet mapamerpoB mHorodaszaorn CMO 15
3 | PacueT onTHMaIbHOTO KOJINYECTBA 3allaCHBIX U3ACIINN 1A 22

dhopmMupoBaHUs pe3epBHOTO QoHIA

3aKJIIOYCHUE 27

CnucoK UCIOJIB30BaHHBIX HCTOUYHUKOB JIUTEPATYPhI 30

Bgenenue xapakrepusyer:
- AKTyaJIbHOCTh TE€MbI - OOOCHOBAaHUE TEOPETUYECKONM U MPaKTUYECKOU

BaXHOCTH CYIIECTBYIOIIEH POOIIEMBI;



- 1IeJIb U 3aJ]a4u KypCOBOM pabOoThI - KpaTKasi U yeTkasi popMyIupoBKa IeIu
BBITIOJTHEHUS Pa0OThl U HECKOJIBKUX 3aJlad, PEIICHUE KOTOPHIX HEOOXOAUMO IS
JIOCTHKEHMUS TIOCTABJICHHOM LICJIH;

- CTPYKTYpPY paboThI - KpaTKOe COoep KaHUE TJIaB OCHOBHOM YacTH pabOTHI.

[TocnenoBaTenbHOCTh PYOPUK JOJAKHA COOTBETCTBOBATH MPUBEICHHOMY
MEPEYHI0, HAUMEHOBAHUE KaXXJIO0W pyOpHUKH BBIACISICTCS B TEKCTE KUPHBIM
IPUGTOM.

OcHOBHasi 4acTh KypCOBOM pabOThl MOXKET COJAEPkKATh CIACAYIOIIUE YaCTH:
TJIaBBI; pa3fiensl (aparpadbl); TyHKTHI; MOAMTYHKTHI.

OcHOBHasi 4acThb KypCOBOH paOOTHI COCTOUT W3 TpeX IUIaB, Kaxkjaas W3
KOTOPBIX TMIOCBAIIEHA PEIICHUIO OTIACIBbHOM 3aJauyd B COOTBETCTBUU C
WMHJIMBUTyaJIbHBIM 33/IaHUEM.

B npunoxenuu 3 KpaTKo U3JI0KEHBI METOJIUKHU, B COOTBETCTBUU C KOTOPHIMU
PEKOMEHAYETCS BBIIOJIHATH OCHOBHYIO YaCTh KypCOBOUM paOOTHI.

3aKIIOYCHUE - KpaTKOe HM3JI0KEHHWE OCHOBHBIX, HamboJjiee CYyIIeCTBEHHBIX
pe3ynbTatoB, chOPMYJIUPOBAHHBIX B BHJI€ BHIBOJOB, COOTBETCTBYIOIIUX LIEIU U
ITOCTaBJICHHBIM BO BBEJICHHUU 3a1a4aM.

B chucke wuCNoib30BaHHBIX HMCTOYHHUKOB JIMTEPATYPhl JOJDKHBI OBITh
MPEICTABJICHBI OCHOBHBIE UCTOYHUKH 10 TEME:

- HopMaTtuBHO-TIpaBoBbie  JOKyMeHTBl (I'OCTBI, KOJEKChI, CTaHIAPTHI,
3aKOHBI);

- y4eOHUKHU U y4eOHbIe TOCoOus;

- OTpacCJIeBbIC NTEPUOIUUYECCKUE U3TaAHUS,

- Hay4YHbI€ CTaTbU, MOHOTpa(UU U MaTepUaJIbl HAYYHBIX KOHPEPEHIINI;

- UHTEpHET-pecypchl (ohuIMaIbHbIe CalThl OpraHu3aIyii, 0a3bl JTaHHBIX U
T.J.)

Cnucok A0JbKeH cojaepkaTh He MeHee 10 COBpEMEHHBIX HCTOYHHUKOB,
M3YYEHHBIX OOydJaronmumucs (IperMyIecCTBEeHHO JaThl W3aHUs HE Ooyiee 5 neT
OTHOCHUTEJIHO T0Jia HaMMCaHWUs KypCOBOW pabOThl, KpPOME HCTOPHUUYECKUX

BOIIPOCOB).



Ha ocHOBHBIE IIPUBENECHHBIE B CIIUCKE UCTOYHUKU JOJDKHBI ObITh CCBUIKH B
TEKCTe KypcoBOW paboThl. OHM NPOCTAaBISIIOTCS B KBAaJApAaTHBIX CKOOKax c
yKa3aHUEM HOMEPA UCTOYHHKA, 0]l KOTOPHIM OH 3HAYUTCS B CIMCKE JIUTEPATYPHI.

KypcoBas pabora nomkHa ObITh HarleyaTaHa Ha CTaHJAPTHOM JIMCTE MHUCUYEH
Ooymaru B popmare A4 ¢ coOmI0eHIEM CIeTYIONINX TPEOOBaHMIA:

- moJist: sieBoe - 30 MM, ipaBoe - 15 MM, BepxHee - 20 MM, HIKHEE - 20 MM;

- mpudT pazmepom 14 T, rapautypoit Times New Roman;

- MEKCTPOYHBIN UHTEPBAI - IOy TOPHBIN;

- OTCTYI KpacHOU CTpOKH - 1,25;

- BBIPaBHUBAHME TEKCTA - 110 LIMPUHE.

PexomennyeMsblii o0muii 00beM KypcoBOM paOOThl HE MeHee 25 CTpaHMII.
PexoMenayeMsblii 00beM BBeleHUs: 2-3 CTpaHULBl, 3aKIIOUEHUs: 1-2 CTpaHUIBL,
OCTAJIbHOM 00BEM CTPAHMI] COCTABIISIET OCHOBHAS YaCTh PaOOTHI.

Hcnonb3oBanne oOy4aronIMMCsl TEXHOJOTMH HCKYCCTBEHHOI'O HWHTEIIEKTA
JUIsL TeHEepaluu TEeKCTa W / WU TOBBIIMIEHUS €r0 OPUTMHAIBHOCTH TPU3HAETCS
HEKOPPEKTHBIM 3aMMCTBOBAHMEM 3a HCKIIOYEHHEM CIIly4aeB, KOTJa B paMKax
BbIOpaHHOW TeMbl 1O  COIJIACOBAaHMIO C  BEAYUIMM  IpernojaBaTesieM
IPeIyCMaTpUBAETCA BO3MOKHOCTh MCIOJIb30BAHUSI TEXHOJIOTUA HCKYCCTBEHHOTO
WHTEJUIEKTa MpPHU BBINOJIHEHUH KypcoBoil paloTel. Ilpu »TOM, oOydarommiics
00s13aH: yKa3aTh BO BBEJICHUE, B KAKUX pa3zesiax KypcOBOM pabOThI U B CBSI3U C YEM
OBLIIM UCIIOJIH30BAHBI TEXHOJOTUH UCKYCCTBEHHOT'O MHTEIIJIEKTA; B TEKCTE KYpCOBOM
pa®oThl cllelaHbl CHOCKM C YKa3aHMEM, YTO MaTepuan ObUl MOJATOTOBJIEH C

HCIIOJIb30BAaHUEM TEXHOJIOT UM HCKYCCTBCHHOI'O MHTCJIJICKTA.



5. Choucok PEKOMEHI0OBAHHBLIX OCHOBHBIX U JTOIMOJIHUTEJIbHBIX

HCTOYHHUKOB JINTEPATYPbI

1 .IIInanoBckui AK. 51 1p. Pacuersl DIEKTPUYECKUX
Harpy3ok CUCTEMAJIEKTPOCHAOKEHUS IIPOMBIIICHHBIX
MIPEANPUATHAN / A K.IIugnosckuit,['.A.Barun, O.I' ' Kypennsiii. — M.:

Dueproaromusaar, 2022. —224 c.

2bymko WN.A. u gp. DiIeKTpocHaOKEHUE  CEIbCKOTO  XO3siCTBa
/ N.A.byn3ko,T.b.Jlemunckas, B.1.Cykmanos. — M.: Komnoc, 2020. — 536 c.

3. XKypnan «MexaHuzarus 1 3JIeKTpUPHUKAIUSI CETHCKOTO X035HUCTBaY.
4. Xypnan «BectHuk arpapHoi Hayku JoHa»

5. [Topran arpouHkeHepHbIH - https://agroengineering.ru

6. TpeOoBanus k 3amuTe padoThI

B uensx BbIONHEHHS TpPeOOBaHWM 10 XpaHEHUIO KyPCOBBIX padoT
3aKOHYEHHast U1 0()OpMJICHHAs] B COOTBETCTBHH C YCTAaHOBJICHHBIMU TPEOOBAHUAMU
KypcoBasi paboTa ¥  CONPOBOAMTENbHBIA  Marepuand  MPEeIOoCTaBIsSETCS
MIPETOAABATEINO I 3aIUThI B paclieyaTaHHOM BHUJIE.

KypcoBas pabGoTa nomyckaeTcss K 3allUTe NpPU BHITOJHEHUH CIIETYIOIIHX
YCIIOBUSIX:

- CTENEeHb OPUTMHAJIBLHOCTH TEKCTa KypCOBOM pabOThl He HMke 25% s
paboT, BBIMOJTHEHHBIX OOYyYalOMUMUCS TI0 00pa3oBaTENbHBIM IpOTrpaMMaM
OakanaBpuaTa " CrienpaauTeTa, He Huke 35% - mo 00pa3oBaTelIbHBIM IIPOrpaMMam
MarucTpaTyphl;

- HaJW4Ms PEIEH3HWH MPEnoaaBaTelis, TPUHUMAIONIETO0 KypCOBYIO padoTy
(ITpunosxenue 2).

3ammTa KypCOBBIX pPabOT OTHOCUTCS K MPOMEKYTOUYHOW aTTeCTallud U
IPOBOAUTCA B KOHIIE CEMecTpa. 3aliuTa KypcoBbIX pabOT Ha3HayaeTcsl Kaeapoi,
JTUpPEKIMel/IeKaHaTOM BHOCUTCS B pPACHCAHUE MPOMEXYTOUHOW aTTecTalluu U

OTPaXaeTCsl B PACIIMCAHUU YUCOHBIX 3aHSITHIA.
10


https://agroengineering.ru/

3amuTy KypcoBbIX paOOT MPOBOAMUT BEAYIIMNA MpErnojaBareib, a B ClIyyae

BO3HUKHOBCHHUA CIIOPHBIX CI/ITyaLII/Iﬁ CO31acTCAd KOMHCCHA, B COCTaB KOTOpOﬁ

BXOJIUT 3aBEAYIOMIHIA Kadeapon 1 mpernoaaBarenu kKadeapsl.

3amura paboThl MPOXOAUT B (hopMe MyOJTUYHOTO BBICTYIUIEHUS (5-7 MUH.) C

MPEJCTABICHUEM PE3yJbTaTOB pabOThl B BHUJIE Npe3eHTauu (5-7 craiijioB) u

OTBETOB Ha BOIIPOCHI MPEMOJaBATENS/KOMUCCUH (5 MUH).

JI1st 3a1IUThl KypCOBOM pabOThl 00yYarOIIMICS TOTOBUT TEKCT JokKiaaa. B

TCKCTC BBICTYIINICHUA OTPAKACTCAL

- AKTYaJIbBHOCTHU BBI6paHHOﬁ TCMBI,

- OCJIN 1 OCHOBHEIC 3a4a4M1 KprOBOﬁ pa6OTBI;

- OCHOBHOE COJIep)KaHHE KypCOBOM paOOTHI;

- OCHOBHBIC BBIBOJBI U ITPAKTUYCCKUC PCKOMCHIALIUN.

Kpurepuu ouenku padorbl

Brimonnennass W 3amuiieHHas —KypcoBasi  paborta

COOTBETCTBHUM C YYE€TOM OaUIbHO-PEHTHHTOBOW CHCTEMBI

OLICHUBACTCA

OLCHHUBAHUA

KPUTEPHUSMU OLIEHKH, KOTOpbIE YKa3aHbl B paboueil mporpaMmme JUCIUILIHHBIL.

B cootBerctBuu ¢ [lonoxxennem o 0auibHO-PEHTUHTOBOM CUCTEME OLEHKH

3HaHUK CTYJEHTOB, OOYYaIOIIUXCS IO 00pa30BATEIBHBIM MPOTpaMMaM BBICIIETO

00pa3oBaHus KypCOBYIO pabOTy HEOOXOIMMO OLIEHUTH IO CIAEAYIOUUM KPUTEPHUSIM

C YUYCTOM YCTAHOBJICHHBIX MAKCUMAJIbHBIX 0aJI0B:

. MaxkcumajibHoe HaOpannbix
Kpurepuii
3HaUYeHue B fajiax 0aJ110B
Odopmienune KypcoBoi paboThI 10
CopepxaHre KypcoBOi pabOThI 60
3amuTa KypcoBOi paboThI 30
NUTOIrO 100

ConeprxaHue KpUTEpUEB OLIEHKU KYpCOBOM pabOTHhI:

1. Odopmiterne KypcoBoil pabOTHI:

11



-10 GammoB - KypcoBasi paboTa COOTBETCTBYET BCEM TpPEOOBAHMSM K e€e
oopmiienuto. [Ipu opopmieHnn KypcoBoi paboThI HCTIOIH30BAIMCH COBPEMECHHEBIC
CpeIICTBa BU3yaH3aIiuu HHHOPMAIIHH.

-5 GaioB - KypcoBasi paboTa YaCTHYHO COOTBETCTBYET TPEOOBAHUSAM K €¢
oopmIleHuI0, TPEACTaBICHHBIM MaTepuan MPOMJUTIOCTPUPOBAH HE KadeCTBEHHO.
[Ipu odopmieHnn KypcoBOM pabOThl COBPEMEHHBIE CpEACTBA BHU3YyalU3allUU
uH(POPMAITUU HE UCIIOJIb30BAITUCH.

2. ConeprxkaHue KypcoBOM pabOTHI:

-60 OamioB - B KypcoBoil pabore moAoOpaHbl HEOOXOAUMbIE
uH(OpPMAIMOHHBIE HCTOYHHKH, HWH(OpMAIUs HCMOIb30BaHA KOPPEKTHO, BCE
BOMPOCHI W pa3feNbl OCBEHICHBI MOJHOCTBIO, [JIsl BBIBOJOB TMPUBEICHBI
JIOCTaTOYHbIE 00OCHOBAHMS;

-40 6asioB - B KypcoBOWl paboTe moAoOpaHbl HE BCE HEOOXOAUMBIC
nH()OPMAITMOHHBIC UCTOYHHUKH, WH(OPMAITHSI UCIIOJIb30BaHA HE BE3/Ie KOPPEKTHO,
HE BCE BOIMPOCHI U Pa3/ieNbl OCBEIIECHBI TOJHOCTHIO, JIsl BHIBOJIOB HE MPUBEICHBI
JI0CTaTOYHBIE 0OOCHOBAHWS,;

-20 6ayIoB - B KypCcOBOM paboTe OTCYTCTBYIOT HEKOTOPBIE Pa3/ieibl, MU UX
Ha3BaHHE HE OTBEYAET COACPIKAHUIO.

3. 3amuTa KypcoBoi paboThI:

-30 GamiIoB - CTYACHT NPOAEMOHCTPUPOBAI IMOJHOE IMOHUMAHHE BCEX
MIOJIO’KEHUH 3aIUIIaeMOoi paboThl, YeTKOCTh M MPAaBUILHOCTD M3JI0KEHUS OTBETOB
Ha BCE BOIPOCHI, 3aJJaHHBIC MTPETO0/1aBaTeIIeM;

-20 0OamioB - CTYACHT MPOJEMOHCTPUPOBAJ TIOHMMAHHE OCHOBHBIX
MIOJIO’KEHUH 3alUIIIaeMOi paboThl, YeTKOCTh M MPAaBIILHOCTD M3JI0KEHHUS OTBETOB
Ha OOJIBITYIO YaCTh BOIIPOCOB, 3a/IaHHBIX MPEIOIaBaTENIEM;

-10 6amnoB - CTyIEHT Jajl HEeJOCTaTOYHO TOJHBIC OTBETHI HA BOIMPOCHI, HA
HEKOTOPBIE U3 HUX JIaJl OIMOOYHBIC OTBETHI UJIM HE OTBETHII.

[lepeBon ouenku u3 100-0anpHON B IATHOATUIBHYIO CUCTEMY OLIEHKH 3HAHUN
OCYIIECTBISIETCS CIEAYIOIUM 00Pa3oM:

-89-100 - omeHka «OTIUYHOY,
12



-7’7 - 88 6aIOB - OIIEHKA «XOPOIIIOY,

-65 - 76 6aIoB - OIlEHKA «YJOBJICTBOPUTEILHOY,

-MeHee 64 0aJIoB - OIICHKA «HEYIOBJICTBOPUTEIHLHOY.

[Ipy HeymoBIETBOPUTEILHON OIlEHKE KypCOBOW pPabOTHI 00yYaroIuiics
MMeEET IIPaBO Ha MOBTOPHYIO 3aIUTY MOCIE TOPaOOTKU U BHECCHUS HCTIPABIICHUN.

VY oOydarorerocsi, He CAABIIETO B YCTAHOBJIEHHBIN CPOK KYPCOBYIO pabOTy
W/WIW  HE 3alllUTUBIIETO €& MO0 HEYyBAXHUTEIbHOW MpUYMHE, o0pa3yeTcs
aKaJeMu4ecKast 3aJJ0JKEHHOCTD.

OneHnka 3a KypcoByIO paboTy ¢UKCUpyeTCs B 3a4ETHOM KHUIXKKE
oOydJaromerocss U B 3JIEKTPOHHON BelOMOCTH. PacriedaTaHHbId U MOJITUCAHHBIN
OpPUTHMHAJI BEJIOMOCTHM XPaHWUThCS B JIeKaHaTe (akyJabTeTa/MHCTUTyTa B

COOTBCTCTBHHU CO HOMGHKHaTypOﬁ ACIT U CPOKAaMH XpaHCHUA JOKYMCHTOB 5 ner.

13



[Tpunoxenue 1

MUHHCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUMCKOMN ®EJEPALIUHN
DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe

_yupexeHue BpicIIero o0pasoBanus
«CTABPOIIOJIBCKUU I'OCYJAPCTBEHHBINU AT'PAPHBIA YHUBEPCUTET»

I/IHCTI/ITyT MEXaHUKHU U SHEPTCTUKU

Kadenpa rnekrpoodopynoBanusi u 3neproodecnedenus AITK

KypcoBas padora

mo qucuuiuinae «[IpoekTupoBaHne aBTOHOMHBIX CHCTEM 3JIEKTPOCHAOKEHU S
TeMma: «KABTOHOMHAsI CHCTEeMA 3JIEKTPOCHAOKICHUSD)

Beimonnu:

CrynmeHT  Kypca __ TpyHIIbI
dUO

Hanpagnenue noarotoBku:
®dopma 00yueHUs:

[Iposepu:
Y4. CTCHIEHb, JOJIKHOCTD
0)4(0)
3apeructpupoBaHa
« » 20 T.
. MaxkcumajbHoe HaOpannbix
Kpurepnii
3Ha4YeHue B Dasiax 0aJ10B
Odopmienune KypcoBo paboTHI (POEKTA) 10
Copneprkanue KypcoBoi paboThl (IIPOEKTa) 60
3amuTa KypcoBoi paboTHI (IIPOEKTA) 30
HUTOI'O 100
OneHka « » Jlara IHoamuce

CraBpornods, 20
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[Ipunoxenue 2

Kadenpa: anexkrpoobopynoBanus u 3aeproodecnedeHust AITK

Tema

PEHEH3MUS Ha kypcoByro paboTy

Oo6yuaroruiics (O.1N.0.)
['pynna

Kype

[IperogaBatens (D.1.0.)

BoinosiHenne 001X TpedGOBaHMl K KypcoBoOii paboTe (IIPOeKTY)

1 | O6bem paboThI COOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBAHUSIM

Jla/uer

2 | Crenenp opUrHHAIEHOCTH KypCOBOU PabOTHI (ITPOEKTa) COOTBETCTBYET

YCTaHOBJICHHBIM TPeOOBaHUSIM

Jla/aet
(vkazams %)

Kpurepuu ouennBanus KypcoBoii padoThl (IpoeKTa)

Kpurepun

KoaunuecTtBO
0a/1J10B

Copepxxanue kpurepust
OIIeHKH

HTorosnlii 0a11

Odopmaenue
KYPCOBOH
padoThI
(mpoekra)

10

Kypcosas pabota cooTBeTCTBYET
BCEM TpeOOBaHUSM K €€
opopmaenuro. [1pu opopmnennn
KypCOBOI1 pabOThI
UCIMOJIb30BAJINCh COBPEMEHHBIE
Cpe/CTBa BU3yalM3aluu
uHpOpMaLUH.

KypcoBas pabota yacTuuHO
COOTBETCTBYET TPEOOBAHMSIM K
ee opopmieHuto,
NpeJICTaBICHHbIN MaTepua
MPOMILTIOCTPHUPOBAH HE
KadecTBeHHO. [Ipu odopmiienun
KypCcOBO# paboThI (ITPOEKTa)
COBpPEMEHHBIE CPEeICTBA
BU3yaJIn3aIiuy nHOpMAaIuu He
MCIIOJIb30BAJIHCh.

Conep:xxkanue
KYpCOBOM
padoThbI
(mpoekTa)

60

B kypcoBoii pabote momoopansl
HE00XO0/IUMBbIe
WH(POPMAIIMOHHBIE HCTOYHHUKH,
uH(OpMaIKs UCTIONb30BaHa
KOPPEKTHO, BCE BOTIPOCHI U
pasziesnsl OCBEIIEHBI MOJTHOCTBIO,
JUTSL BBIBOJIOB TIPUBE/ICHBI
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JOCTATOYHBIE 00OCHOBAHUS.

40

B kypcoBoii paboTte momoopaHbl
HE BCE HEOOXOIMMBIE
WH(POPMAIIMOHHBIE UCTOYHUKH,
uH(pOpMaLKs UCTIOJIb30BaHa HE
Be3/Ie KOPPEKTHO, HE BCE
BOIIPOCHI U pa3/ieiIbl OCBEIICHBI
MOJTHOCTBIO, JUISL BHIBOZIOB HE
MPUBE/ICHBI IOCTATOYHBIC
000CHOBaHHUA.

20

B kypcoBoii pabote
OTCYTCTBYIOT HEKOTOPBIC
pasJielibl, WK UX Ha3BaHUE HE
OTBEYAET COJCPIKAHUIO.

30

CtyaeHT nmpoJeMOHCTPUPOBAl
IOJIHOE IIOHUMAaHHE BCEX
HOJIOKEHUH 3alUIaeMOM
paboThI, YETKOCTh U
MIPaBUIILHOCTH M3JI0KCHHUS
OTBETOB Ha BCE BOIPOCHI,
3aJIaHHBIC TTPETI0]IaBATEIICM.

20
3amura
KYPCOBOM
padoThI
(mpoekra)

CryaeHT npoJeMOHCTpUpOBal
IMOHHUMAaHHE OCHOBHBIX
IMOJIOKEHHUH 3aIuImaeMoi
paboThl, YETKOCTh U
HpaBI/IJ'[BHOCTB HN3JI0KCHUA
OTBETOB Ha OOJIBIIYIO YaCTh
BOIIPOCOB, 33JIaHHBIX
MIPEMNO/IaBATEIIEM.

10

CrTyneHT gaji HeOCTaTOYHO
MOJIHBIE OTBETHI HA BOMIPOCHI, HA
HCKOTOPLIC U3 HUX Aall
OIIMOOYHBIE OTBETHI HIIU HE
OTBCTUIIL.

HUTOIO:

Vkazvieaemces
umo2oswiil baun
no ecem
Kpumepusm

Pexomenpanum:

Benyuwuit npenogaBatens

(@HO)

(noonucwv)
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lNMpunoxeHune

PEKOMEHOALMU K BbINONHEHUIO KYPCOBOW PABOThI

PekomeHaaumum K pacyeTy peXXMMoB IJ1eKTponoTpedneHus

JlenieHTpanu30BaHHbIe 30HBI POCCHMM pPacmoyioKeHbl IPEUMYIIIECTBEHHO B
Cubupn, Ha J[lanemem Boctoke wu Kpaitnem CeBepe, a mnoTpeOUTETIIMU
AIIEKTPOSHEPTHH B HHUX SBISIOTCS, TJIABHBIM 00pa3oM, HEOOJIbIIME HACEJICHHBIC
MYHKTHI (H.I1.) C YUCJIEHHOCTBIO JKUTEJICH OT €IUHMI] JO HECKOJbKHUX COTEH YEJIOBEK.
Kak mpaBuio, Ha JaHHBIX TEPPUTOPUSX OTCYTCTBYIOT KPYMHBIC MPOMBINIJICHHBIC
IIEHTPBI, U O0BEMBI JJICKTPONOTPEOJCHHUSI ONMPEACIAIOTCS OBITOBOM M COITMAIbHOM
Harpy3kou, a Takxke HEOOJBIIMMU MPEANPUATHUIMUA 110 TepepadoTKe MECTHBIX
MIPUPOTHBIX PECYPCOB U CEINHCKOXO3IHCTBEHHOTO Ha3HAYCHMUSI.

OcHoBHBIMU  (aKTOpaMU, OMPEICISAIONUMUA PEKUMBI  AJIEKTPOIIOTPEOICHUS
HACEJICHHOTO IMyHKTa, 00eCIeunBaeMOro 3JIEKTPOIHEPIUe OT aBTOHOMHOW CHUCTEMBbI
AIIEKTPOCHAOKEHUS, SIBIISIIOTCS YHUCICHHOCTh JKUTEICH W XapakTep AJICKTPUICCKUX

Harpy30K, KOTOPBIH B 00IIIEM cllydae mopa3/ieisieTcsl Ha TPU BUJIA:

— OBITOBAS Py, — Harpyska, noTpeOiisiemasi HaceleHueM (KWIIbIe JIoMa,
OOIIEKUTHS);
— coIMaibHAsA P, — Harpyska, morpediaseMas OOBEKTaMH COITMAJIBLHOIO

Ha3HauY€HHUs (Mara3uHbl, IIKOJIbI, KHHOTEATPHI U T.1.)

— TIPOU3BOJACTBEHHAS Ppyoy. — HATPY3Ka, MOTPEOIIEMast IPeAIPUATUIMHU.

Kpome Toro, cymiecTBeHHOE BIMSIHUE Ha PEKUMBI 3JIEKTPOIOTPEOICHUS MOTYT
OKa3blBaTh Teorpapuueckue, KIMMaTHUYECKUE U TEXHUYECKHE XapaKTEPUCTHKU
KOHKPETHOTO HACEJIEHHOI0 IIyHKTAa: CPEIHETrOoJ0Bas TEMIleparypa BO31yXd, THUI
OTONUTENBHOM CHCTEMBI, YPOBEHb KOM(DOPTHOCTH KOMMYHAJIbHO-OBITOBOW chephl U
T.IL.

[Ipsimoii yueT Bcex 0003HAYEHHBIX BBIIMIE (PAKTOPOB KpalHE 3aTpyAHHUTENEH,
II03TOMY IIPUXOJUTCS  UCIIOJIB30BaTh BEPOSITHOCTHO-CTATUCTUYECKUE METOJIbI
ONPENEIICHUS JIEKTPUUECKUX HArpy30K U HOPMATUBHBIE JOKYMEHTHI, JEUCTBYIOLIUE B
PO.

B coorBercTBMM C HOPMAaTHBHBIMH JIOKYMEHTAMH pACUETHOM Harpy3Kou

CUMTACTCS] HauOOJIbIIIee W3 CPEAHMX 3HAYCHUUN IMOJTHOW MOIIHOCTH 3a MPOMEXKYTOK



30 MuHYT (TTOTYy4acOBOW MaKCHMyM), KOTOPOE€ MOXET BO3HHUKHYTh Ha BBOJE K
NOTPEOUTENII0 WM B TNHUTAIOIICH CETH B PACYETHOM TOJIYy C BEPOSITHOCTHIO HE
amxke 0,95.

OCHOBHBIM HOPMATHUBHBIM JOKYMEHTOM JJIsl pacueTa JIEKTPUUECKUX HArpy30K
B ceTsax 0,38-110 kB cenbCKOX034iCTBEHHOTO HA3HAYCHUS ABISAIOTCS «PykoBoasiue
Marepuaigbl MO TPOSKTHPOBAHUIO JJICKTPOCHAOKEHUS CEIhCKOTO  XO3SIMCTBAY,
KOTOpBIE COJiepKaT BCE HEOOXOJMMBbIC PEKUMHBIC IMOKA3aTeIM U BEPOSTHOCTHBHIC
XapaKTEPUCTUKH PACUETHBIX HATPY30K.

YKpynHEeHHas cxemMa pacuera JNEKTPUIECKUX HArpy30K aBTOHOMHBIX CUCTEM

AIEKTPOCHAOKEHUS MpeICTaBIeHa Ha pucyHke 1.

OOBEKTHI g T'omoBoit 00BeEM TIpOU3BOACTBEHHEBIE
couuanbHOU cepbl HCICHHOCTD MOTpeOICHUS G
HaceJIeHus OOBCKTRI
IIko5I, DJICKTPOSHEpTHH JlecnpoMx03bl,
pecTopaHbl, KITyObI u U Kapbepsbl U T.IL.,
U T.IL., KBT/49en kBru/m®

Hopmarussl K ‘
MarazuHsl, 0aHH, Mousoko3aBozsl,

[louTa U T.11., KBT/M° MSICOKOMOUHATBI U
T.11., KBT"9/TOHHA

briToBas ConnanbHas IMpousBoACTBEHHAS
Harpyska Harpyska Harpyska

| |

TurnoBsle cyTouHble rpauKn
ANEKTPUUYECKUX HArpy30K

U

IToctpoenue ob1mero rpadrka AMEKTPUISCKUX
Harpy3okK, pacyeT IIapaMeTpoB
AIIEKTPONIOTPEOIICHUS

Puc.1. Cxema pacucTa IPOrHO3HbIX PCIKUMOB HOTpC6J’IeHI/I$I 3JICKTpPI‘iCCKOﬁ OHEpPIrUuun aBTOHOMHOM
CUCTEMOMH 3JIEKTPOCHA0XKEHUS
[Ipemaraemass mMeToamka MPEAIONAracT pacueT U MOCTPOCHUE Uil Ka)XIOTO
BUJIa HArpy3okK: OBITOBOM, COIMAJIBHOM M MPOU3BOJCTBEHHOW HArpy3KH CBOETO

XapaKTEpHOT'0 CYTOYHOTO TpaduKa ¢ UX MOCIEAYIONUM CYMMHUPOBAHUEM

prMM, = p)KI/IH. +pCOH. + pHpOM. (1)



BeposiTHOocTHO-CTaTHCTHYECKHE TpaduKd HArpy30K IMPEACTABICHBI B BHIE
MaTEMaTH4YeCKUX OXUJAHUH aKTUBHBIX MoIIHOCTel Pj B pasmmunble yacel cyTok (i)
JUISL KaXIoro ce3oHa rojga (j) OT MaTeMaTHYECKOIO OXHAAHHS MaKCHMaJbHOU
aKTUBHOM HAarpy3ku P, HOPMHUPOBaHHOH Mo yciaoBuio P =100 kBr ([Ipmiokenue 4).
JIns  KakI0ro daca CyTOK KaKIOTO Ce30HAa TojJa NPUBEACHBI 3HAYCHHS

kod3(¢duuuenTtoB Bapuanuu C,, pPaBHBIE OTHOIICHHIO CPEJHEKBAJAPATUYECKOIO

OTKJIOHCHHU: K COOTBCTCTBYOICMY MATCMATHUYCCKOMY OKHUIAAHHIO:

: (2)

C,=

ol

rae Cp — ko3 punmMenTs Bapruaiuu akTUBHOM HArPy3KH B Pa3iIMYHbIC YaChl CYTOK JIJIs
Ka)KJI0I0 CE30Ha Iojia;

P — MaremMaTH4eCKOe 0KUJAHNE MAKCUMAIBHOW aKTUBHOM Harpys3KH;

0p— CPENHEKBAAPATHUECKOE OTKIOHEHNE MAKCUMAIBHOW aKTUBHOM HArpy3KH;

[lepecuer TumoBoro rpadguka Ha JOOYIO IPYTYI0O MAKCUMAJIBHYIO PAacueTHYIO
HArpy3ky P mpousBoauTcs udepe3 KodpduuueHt mogodus X, A OmpenesieHus
KOTOPOTO HCIIOJIb3YETCsl BEIpAYKEHHE:

— 2 —
BCoP) pp _PCeP
100 100

= , (39)

rie Pmax — MakcHMasbHasi pacyeTHas HarpysKa;
[ — KO3 GHUIMEHT HaS)KHOCTH pacyera (mpu BepostHoctu 0,975 £=2).
IToka3arenu nepecunTsiBaeMoro rpaduka Pjj 1 pacuera Harpysku Jiroooro i-

I'o gaCa 1 j-FO MCCiAoa U UX CPCAHCKBAAPATHYCCKOI'O OTKIIOHCHHA Opjj OIIPCACIIAIOTCA

I10 BBIPAKCHUAM:

——
Eij:P-P.k-x Ky o _2PCh Xk @
100 SR 100 !
rae ky — KO3 UIIMEHT CE30HHOCTH;
P; — MareMaTHYecKoe OXKHJIAHWE aKTHBHOW HArpy3ku I-ro gaca J-ro ce3oHa

(ompenensieTcst Mo CTaATUCTUYECKUM TpauKam).



MakcumanpHOE 3HAaYeHHWE aKTUBHOW HArpy3ku 3a I-# dYac j-To Mecsma
HaXOAMUTCSA MO BBIPAKEHUIO:

Pij :Eii +ﬂ'GPij (5)

C uCHoab30BaHUEM COOTBETCTBYIOLIEIO THUIIOBOTO IpaduKa MO BBIPAKEHUSIM
(2)-(5) MoxkHO paccuuTaTh BEPOSTHOCTHBIM CYTOYHBIH TpadUK AICKTPUICCKUX
Harpy3oK i KaXIOW Tpynmsl mnoTpedurteneil: ObIToBas, coulManbHAs U
IPOU3BOACTBEHHAs] Harpys3ka. llpuMeHss Teopembl CIIOXKEHHS MaTeMaTHYeCKUX
OKUJAHUM U UCIIEPCHUM, JIETKO HAWTHU CyMMapHbIH TpauK AJIEKTPUUECKUX HArpy30K
BCEr0 HACEJICHHOTO MyHKTA.

OCHOBHBIM (dakTopom, OTIpEAEISAIOIUM XapakTep OBITOBOTO
HHEProNOTPEOICHUs, ABISETCS YUCICHHOCTh HACENIEHUsS, KOJIWYECTBO M THUIM KUJIBIX
JIOMOB B PaCCMaTPUBAaEMOM HACEJICHHOM ITyHKTE.

CornacHo TpeOOBaHMSIM  JUIsi BHOBB OJCKTPUPHUIIMPYEMBIX HACEICHHBIX
MYHKTOB PacUeTHbIE HArPy3KH HAa BBOJE CEIbCKUX KUJIBIX JIOMOB C 3JIEKTPOIUIUTAMHU
OPUHKUMAIOTCA paBHBIMU 6 KBT, a ¢ anekTporuMTaMy U BoJoHarpesarensimu - 7,5 kBT.
Ecnu nmeroTcs craTucTrueckue nanHbie 00 00bemMax moTpeOasieMon dIEKTPOIHEPTUI
B AQHAJIOTWUYHOM HACEJIIEHHOM IyHKTE, WJIM MPOEKT CHCTEMbI 3JIEKTPOCHAOXKEHUS
BBIMOJIHAETCS. AJI CYIIECTBYIOLIETO IIOCENIKa, PACUETHYIO Harpy3Ky Ha BBOJIE B
CEJIbCKUU KWIIOU JO0M P, OIPEHENSAOT MO0 HOMOTPpAaMME, MPEACTABICHHOM Ha
pucyHke 3.2.

[Ipu ncnosnp30BaHUKM HOMOTPAaMMBI (pUC.2) CIENYET YUUThIBaTh, YTO UCXOJHBIE
JaHHBIE, KaK MpaBUI0, OepyTCs 3a MPEABLAYIINI WCXOTHBIA TOJ, a BBOJA O0OBEKTa B
HKCIUTyaTallMI0 HACTyNaeT HE paHee, YeM uepe3 roj IMOocie COCTaBJICHMsS IMPOEKTA.
[ToaTomMy pacueTHbI TOA ompenensercs NpuOaBICHUEM IBYX JIET K pacueTHOMY
nepuoay. Hanmpumep, npu nsTUIETHEM pacyeTHOM MEPUOE PACUETHBIM TOAOM OyAeT
7-# rof, a mpH AeCATUICTHEM - 12-11 ro.

Pacxon oanekTposHepruM Ha COLMalbHbIE HYXKIbl TJaBHBIM  00pa3oM
OTIPE/IETSACTCS KOJMUYECTBOM M THUIIOM KOMMYHAJIbHBIX U COILIMAJIBHBIX OOBEKTOB,
pacrnojOXKEHHBIX B KOHKPETHOM HACEJICHHOM IyHKTE, M cjaabo TNpuBs3aH K

YUCJICHHOCTH HACCJICHU .



Tomosoe ODoTpeCneme SMERTDPO- PacueTHas HarpyoRe HA

sHeprER Ha pacveTHufl rox, BBOZe B cenberER mos,
KBr-w/moN RBr/mow
/f,’f/“//ﬁ 4,0
v
- 7
7% &
Pacuetast L "7,{//:/?/;’/’; Z]
1500 rox o= ro ,,/% 74 - 3,0
27
W77 %
V4t -
V4%, %4 '
- 7,474
pY.4Y "
W% % -
WA 7% %
W2 % L5
so0 | VXN
w7 1,0
’//j/
7 CymecTByMIEE I'OLOEOE
DOTpe0NeYHe 3MEETDOISREDTINY,
RBT.9/m0N
500 1000 1500 2000

Puc.2. Y nenpHas pacyeTHast Harpy3ka Ha BBOJE B CEJIbCKUU JJOM U
MEPCIIEKTUBHOE MOTpeOIIeHUE

JIns pacuera peKMMOB DJIEKTPONOTPEOICHUS 00BEKTaMU COLMAIBHON cdepsl
UCTIOJIb3YIOT BEJIMUMHY MAaTeMaTHYECKOTO OXHUJAHUS MaKCUMAaJbHOM aKTUBHOMN
HArPY3KH Prmex, KOTOPAs ONMPENEIIACTCA B 3aBHCUMOCTH OT TUIIA COLUAIBHOTO 00BEKTa
HAa OCHOBAaHWW CTAaTHCTHYCCKUX JAHHBIX, IMOJYYCHHBIX B MPOIECCE DKCILTyaTaIluu
aQHAJIOTUYHBIX 00BEKTOB. OOOOIIECHHBIE CTATUCTUYECKUE JaHHBIC 00 AJICKTPUUECKHX
Harpy3kax oOOBEKTOB COIUAIbHOW cdepbl TpuBeneHsl B [2, 6] W dYacTUYHO

npeacTaBiieHbl B Tadauie 3.1.



Tabn.1. DnexTpudeckre Harpy3ku HEKOTOPBIX COLIMATIBHBIX MOTPEOUTENCH

P, Koa¢pduunent cesonnocru, Ky
Haumenosanue oObekTa kBT
3UMa | BeCHa | JIETO | OCEHb
1 2 4 5 6 7
HauanpHas mkoia
Ha 40 yqamuxcs 5 1,0 0,8 0,1 0,8
Ha 80 ygamuxcs 7 1,0 0,8 0,1 0,8
Hal60 ygamuxcs 11 1,0 0,8 0,1 0,8
JIoM KyJbTypBI CO 3pUTEIBHBIM 3aJI0M
ga 150 - 200 mecT 5 1,0 0,8 0,7 0,9
Ha 300 - 400 mecT 10 1,0 0,8 0,7 0,9
[Monuknuauka Ha 150 moceneHuit B CMEHY 15 1,0 0,8 0,7 0,9
Marazun
Ha 4 MeCTa MMPOJIOBOJIbCTBEHHBIH 10 1,0 0,6 0,4 0,7
Ha 4 MecTa MPOMTOBAPHBIN 6 1,0 0,6 0,4 0,7
CMEIIaHHBIN ACCOPTUMEHT Ha 2-4 MeCT 2 1,0 0,6 0,4 0,7
CMEIIaHHBIN aCCOPTUMEHT Ha 6 - 10 MecT 4 1,0 0,6 0,4 0,7
CelbCOBET C OTAEIEHUEM CBI3HU 7 1,0 0,8 0,7 0,9
AMUHUCTpATUBHOE 3/1aHue Ha 15 pabounx mect | 15 1,0 0,8 0,8 0,9

Ilpumeuanue: MakcumasbHasi Harpy3ka Pmax omnpenmensiercs 9KCTpamossiiuei  Wid
MHTEPHOJSAIMEH IMoKa3aTenaei rpadpl 2 MO JaHHBIM YCTAHOBJICHHOW MOIIHOCTH MPOEKTHPYEMOTO
OTpeOUTEIS.

Benuunna nmpou3BOACTBEHHOM HArpy3KH TakKe ¢l1ab0 CBSI3aHA C YUCIEHHOCTHIO
HAceJeHMs, TMO3TOMY JUIsl €€ pacueTa HCIOJIb3YIOT OOO0OIIEHHbIE YCPEIHEHHbIE
MOKa3aTeNu AIEKTPUUECKUX HATPY30K OTAEIbHBIX TPEANPUITUNA CETLCKON MECTHOCTH,
Tabauia 2.

B KkadecTBe OCHOBHBIX TOKa3aTesiel MPOU3BOJCTBEHHON 3SJIEKTPUUYECKON
HArpy3KH HCIOJB3YIOT YAEIbHBIA DPACXOJ DIEKTPOSHEPTHU Wy, Ha EIUHMILY
MPOAYKIIMH U TOJOBOE YHKCIO YaCOB HCIOJIb30BAaHUSA MAKCUMyMa HArpy3Kd [max. 110
U3BECTHOMY O0BEMY MPOM3BEICHHOW MPOIYKIMHU [1, onpenensercs: o0 rogoBou
00BbeM MOTPEOICHHOM MPEANPUITHEM DIIEKTPOIHEPTUU:

W, =w,, - 17, kBr-u (6)

JUIsi  HaxoXJIEHHWS PacuYeTHOrO0 MaKCUMyMa JJIEKTPUYECKOW  Harpys3ku
MIPOU3BOJCTBEOHHOTO MOTPEOUTENST HEOOXOJUMO HMCIOIb30BaTh COOTBETCTBYIOIIEE

3HAYEHUE MAKCUMyMa Harpy3KH:

W
P, =—2, B
T kBT (7)



Tabn. 2. OpueHTHPOBOYHBIEC TOKA3ATEH ISl OTIPEIEICHUS STCKTPUUECKUX HArPy30K OTIEIbHBIX

NPENPUITHI B CETbCKON MECTHOCTH

[otpeGnenne I'omoBoe umcito Koo pumment
HaMeHoBaMIe OcHOBHOM E i DMEKTPOIHEPTHH | v 4acoB cesonnoctn, K,
moTpeOuTeNs Bu HU3MEPEHUs Ha . CMeH HCTIOIIb30BAHHA
MPOAYKITUH MIPOAYKIUH, MaKCUMyMa k k. k k.
ThIC. KBT u/TOq HATpY3KH, Yac P pe P po
XnebonprueMHbIe | 1500
npe)mpI/I:ﬂTI/m 3epHO T 2,5-3,0 il 3000 03] 04|10/ 10
Kom6uHats! x1e00- I 1500
Gy 0UHbIX M3 eTHi MyKa, XJie0 T 20-40 I 3000 10| 08| 06 | 1.0
11 4200
MsicOKOMOUHATBI r:ﬁg:lca T 60-75 | I-II I ;288 02|04 | 10|09
KOHCEPBBI T.y.0 50 1-111 2500 02|04 | 10| 09
Monok03aBOIbI MOJIOKO T 25 I-11 2500 1.0 |1 08 | 0.7 | 0.9
CBIp T 165 | 2000 10| 08 | 0.7 | 0.9
MacJjo T 100-120 I-111 1800-2500 10| 08 | 0.7 | 0.9
[peanpusTus M0 |pEMOHT | 1600
PEMOHTY TPaKTOPOB | THIC. pyO. 450 I 2300 04 |10 | 04 |09
CENBbXO3TEXHUKHI
3aBogbI
3 | 1500
>1<ene3o§eTOHHbe 3K.0. U31e. M 20-40 I 2000 1.0 | 08 | 0.7 | 0.9
W3JIE M
Kupnwunsie 3aBOJb |[KHpIIHY TBIC. IIT. 50-80 1-111 2500 10| 08| 07 | 09
Kaprepsr KaMeHb M 3-5 | 1300 0408|1009
JlecripoMx03BI J;ZCT’GEII/EE_ M 15-20 III éggg 1.0 | 08 | 0.7 | 0.9
Kponedepma - - - | 1800 10|08 | 05|08
3Bepodepma - - - | 1800 1009|0909

B cBsi3u ¢ HEOOJBIIUM KOJUYECTBOM COLMAIBHBIX U MPOU3BOIACTBEHHBIX
OOBEKTOB CEIIbCKUX HACEJICHHBIX ITYHKTOB UX O0IIas Harpy3ka ompeaesieTcs
MPOCTBIM CYMMHUPOBAHUEM TOJYYEHHBIX TpadUKOB JJICKTPUUECKUX HATPy30K
OT/ICJIbHBIX TTOTPEOUTEIICH.

Jiist onipeiesienns pacueTHON MaKCUMaJIbHONW KOMMYHaJIbHO-OBITOBOM HArpy3KU
CEJIBCKUX JKUJIBIX JIOMOB HEOOXOIMMO HCMOJIb30BaTh YPAaBHEHUE:

Pmax=(n~Pa0M+\/ﬁ-,B-ap)-Ko, KBt (8)

r7e N — KOJUYECTBO KUJIBIX JOMOB B HACEJICHHOM MYHKTE;

P,on — pacueTHas MaKCHUMabHas 3JIEKTPUUYECKAsl HArpYy3Ka OJHOTO KUJIOTO J10Ma;
L — ko3pbunMeHT HaC)KHOCTH pacyueTa;

0p— CPEIHEKBAAPATHUECKOE OTKIIOHEHUE MAKCUMAJIbHOW aKTUBHOW HArpy3Ku;

Ko — K03bdUIMeHT 0JTHOBPEMEHHOCTH.



CenbCKUM KWJIBIM JOMOM TP pacyeTe HArpy30K CUUTACTCS OJHOKBAPTUPHBIN
JOM WU KBapTUpa B MHOTOKBAPTUPHOM JOME, HMECIOIINE OTJCIbHBIN CUCTUHK
AIIEKTPOIHEPTHH.
3HadyeHus K03 OUITMEHTOB OJJHOBPEMEHHOCTH ITPUHUMAIOTCS MO JIAHHBIM
TaOIuUIEI 3.

Tabn. 3.3. KoagduuueHTsl OJHOBPEMEHHOCTH JUIsi CYMMHUPOBAHHUS JJICKTPUYECKUX HArpy3oK B
cerax 0,38 kB

KonunyecTBo morpedbutenei
HanmeHnoBanue 500 1
norpeouTenei 2 3 5 7 10 | 15 | 20 | 50 | 100 | 200
6oee
JKuiible oMa ¢ yenbHON Harpy3Kon Ha BBOJIE
1o 2 kBt/nom 0,76 | 0,66 | 0,550,491 0,44 | 0,40 | 0,37 | 0,30 | 0,26 | 0,24 | 0,22
cBbile 2kBT1/nom 0,75|0,64053|047]0,420,37|0,34|0,27 | 0,24 | 0,20 | 0,18

Jljig mosty4eHus pe3yibTara ¢ JI0BEPUTEIbHOM BEPOSITHOCTBIO HE HIXKE 95% npu
pacuere Mo ypaBHEHHIO (8) HECOOXOAMMO HCIOIB30BaTh 3HAUYCHUE Kod(duimreHTa
Haje)KHOCTH pacyeta f£=2.0, a BeIWYMHY CpPEAHEKBAPATUYECKOTO OTKIOHEHUS
npuHITh paBHOW 50% OT pacdyeTHOTO 3HAYCHUS MaKCUMaIbHOW DSIEKTPHUYECKON

HaArpy3ku oJHOTO goMa 30,5 Py

2. PekomeHgauum no Bbl60py Yynucrsia " MOWHOCTUN Aun3erb-
reHepatopoB aBTOHOMHOW AU3eNIbHOM ANEeKTpoCTaHUNU

JuzenvHasa snektpoctaHius ([9C) - aro craumoHapHas WM NEpeaBHKHAsS
HHEpreTHUYecKass yCTaHOBKa, OOOpYyJOBaHHAs JJIEKTPUYECKUM TE€HEPaTOpOM C
IPUBOJIOM OT JU3€EJIBHOIO JBUTATENSI BHYTPEHHEIO CrOPAHUSL.

JIOCTOMHCTBAMH JTU3eJIb-TeHEPAaTOPHBIX ycTaHOBOK (JI['Y) B cpaBHeHuun c
APYTUMU MCTOYHUKAMU 3JIEKTPOIHEPruu Ha 0asze ABUTATesIeil BHYTPEHHETO CrOpaHMs
SBJISIFOTCS: BBICOKUN KOA(DPUIIMEHT MOJE3HOTO NEHCTBUS (OTHOIICHHUE BHIPAOOTAHHOM
K 3aTpauy€HHON SHEPIruH),BO3MOKHOCTh JUIUTEILHON aBTOHOMHOW pabOThI, OOJIBIION
AKCIUTyaTallMOHHBIA PECYpPC JIO KAIMTAJIBHOIO PEMOHTA, NPOCTOTAa XPAHEHUs
JU3EJIBHOTO TOTUIMBA U 3alIPaBKH.

JAI'Y BblllycKaroTcsl Ha MMUPOKUHN Tuana3zoH moinHoctei: ot 2 g0 3000 kBT, u

O6J'Ia,Z[aIOT CICAYIOMMMHN OCHOBHBIMHU TEXHUYCCKUMHN XAPAKTCPUCTHKAMU




. Pecypc no Tekyuiero pemonTa (He MeHee), Thic.4. — 5-30;

. Pecypc no kanuranpHOro peMoHTa (He MeHee), Thic.u. — 10-60;

. 3arpatsl Ha peMOHT, % OT cTouMocTH — 5-20.

[Io nasHayenuro JIOC mnoapasmessirOTC ~ HA OCHOBHBIE, DPE3EPBHBIE H
aBapuIHbIE.

B kauyecTBe OCHOBHBIX HCTOYHUKOB 3jeKkTponuTanHus [[9C mnpumeHsoT B
CTPOUTEIBCTBE, CEIILCKOM XO035HCTBE, HA JIECO3arOTOBKAX U T.II., T.€. TaM, I'I€ 110 TeM
WIM WHBIM TNPUYMHAM HEBO3MOXHO WJIM HELEJIeCOO0pa3HO IMOAKIIOYEHUE K
LEHTpaIbHOU 3nekTpuueckoil cetu. PeszepBHble JIDC NpUMEHSIOTCS B KadecTBE
JOTOJHUTENBHOIO MCTOYHUKA NMUTAHUS NPU MPEKPAIICHUN MOJAYU 3JIEKTPOIHEPTUU
OT CTAllMOHAPDHOW BHEIIHEM ceTM. B KkayecTBe aBapUMHBIX HCTOYHUKOB
anekrponutanud JIOC mnpumeHstoTrcss B OOJbHMIIAX, HA IOCTaX CBS3M M JPYrHX
00BEKTaX, 111 KOTOPBIX HETOMYCTUM NEPEPHIB AJIEKTPOIUTAHMUSL.

[lo BapmanTaM KOHCTpYKTHMBHOro ucnoiHeHuss JD9C knaccupuuupyroTcs Ha
AIEKTPOCTAHLIUHA OTKPBITOIO UCIIOJIHEHMS, B KO)KYXE U B KOHTEHHEPE.

DNEKTPOCTAHIIMM OTKPBHITOIO MCHOJHEHUS MpPEIHAa3HA4YeHbl JIJIsl pa3MEUICHUs B
CHelHaIbHO OOOpPYJOBAaHHBIX IOMEIICHUAX, KOXYX NpeIHa3HayeH Jid 3allUTh
AJIEKTPOCTAHLIMK OT HEOJArompUATHBIX YCIOBHHM OKpYy)KarolieW cpeipl (OT MbUIM U
OCAJIKOB), MOHT@X DJJEKTPOCTAHIMM B OJOK KOHTEHHEpP NPOU3ZBOJIUTCA MpHU
JKCIUTyaTalluy S3HEPreTUYECKON YCTAHOBKH B TSKEJIBIX KIMMATHYECKUX YCIOBUSX.

OCHOBHBIM 3JIEMEHTOM Au3eNbHOU 3ekTpoctaniuu ([IDC) sBusercs Au3enb-
re”Heparop (AI'), cocTosiiumii U3 AU3EIBHOTO ABUTATENS, AIEKTPUUECKOr0 TeHepaTopa
Tpex(a3HOro MNEPEeMEHHOTO TOKA, CUCTEM OXJAXKIACHHUS, CMa304HOW CHCTEMBI,
TOTUIMBOIIOAAYH U MYJIbTOB YIIPaBICHUSI.

HeaBromatusupoBanneie JII'Y © 3JIEKTPOCTAHUMU MPEIHA3HAYEHBI  JJIS
OJIMHOYHOM paboThl W TpU HOMHUHAIBHOW YacTOTE BpalleHUs TIeHepaTopa
obecnieunBalOT HampsbkeHus Ha mmHax J[OC, nexamme B mnpenenax +5% oT
HOMUHaJIBHOrO 3HaueHus. /[OC mMeroT anmapaTypy M KOHTPOJbHO-U3MEPUTEIbHBIC

npuOOpbI U1l yIpaBieHUs U HaOI0IeHUs 3a UX paboTo.



ABtoMarusupoBaHHble 'Y U 3JIEKTPOCTaHLIMU B 3aBUCUMOCTH OT CTEINEHHU UX
aBTOMATHU3allMd O00ECIIEUMBAIOT HEIPEPBIBHYIO padoTy 0e3 00CIyKUBAIOLIETO
nepcoHasa B reueHue 4-240 u.

Jlia aBromatusupoBaHHbIX J{9C npe1ycMOTpEHbI TPU CTETIEHN aBTOMATU3ALHH.

[lepBas creneHp aBTOMaTU3alMKA 00ECNIEYNBAET ABTOMATUYECKOE MOIJIEPIKaHUE
HOMMHAJIFHOTO peXHuMa paboThl (B TOM uucie 0e3 00cmyKuBaHUs U HAOIIOIEHUS HE
MeHee 4 yacoB) IOCIE MyCcKa U BbIBOAA Ha pabouuil pexxum JII. Ilpu 3TOM nOIKHBI
paboTaTh aBapHHO-TIpEAYNpEAUTEIbHAS CUTHAIM3alUsl M 3alluTa, a Takke
ABTOMATUYECKU MPOU3BOAMTHCS MOJ3apA] CTAPTEPHBIX aKKyMYJSTOPHBIX Oaraped u
HaTOJHEHHE TOIUIMBHBIX OaKOB.

Bropas crenenp aBTOMaTr3aly BKIIOYAET B c€0sl aBTOMATUKY EPBOM CTEIEHU
U YCTPOMCTBa Il JUCTAHIIMOHHOTO M aBTOMarhyeckoro ympasieHus AI'Y (myck,
CUHXPOHHU3ALMS NP MapajieNbHON paboTe, IPUHATHE HArpy3Kd, OCTAaHOB, KOHTPOJIb
3a paboToil, mojajaepKaHUE HEpPaOdOTAIOMIEr0 JW3eNid B IPOrPETOM COCTOSIHUU) CO
CpoKamMu HeoOcCIykuBaeMoi paboTel He MeHee 16 u (arperatsl g0 100 kBT) u 24 4
(arperartsl cBbimie 100 kBT).

TpeTbs creneHs aBTOMAaTU3AIMK BKIOYAET B ce0s aBTOMAaTUKY BTOPOM CTyNEHH
U YCTPOMCTBA JJisi YIpPaBJICHUS IU3Eb-3JEKTPUUECKUMU arperaramu (TOIMOJIHEHUE
TOTUIMBHBIX M MACJISIHBIX OaKOB, MOJ3aps]l aKKyMYJIATOPHBIX OaTtapeil U MONOJIHEHUE
BO3IYLIHBIX 0aJUIOHOB, 33JJaHHOE paclpeesieHUe aKTUBHBIX U PEaKTUBHBIX Harpy30kK
MIpHU NapajijiesIbHON padboTe, yIpaBieHne BCIIOMOIaTeIbHBIMU arperaTaMu) co CpoKaMu
HeoOcyxnBaeMoil paboTel He MmeHee 150 u (arperatsr Ao 100 kBT) u 240 u (arperatsl
csoimre 100 kBr).

JA3enb-37IeKTpUYECKUEe CTAHIMU 2-U M 3-U CTENEHEN aBTOMATHU3alMU HUMEIOT
TaKXKe aBapUHHO-TIPENYNPEIUTENIbHYI0 CUTHAIM3ALMIO TIPU JOCTHKEHUH MPeAeTbHBIX
3HaYeHUI TemrepaTyphl BOJbI, Macia, BO3yXa, JaBJICHUS Macja, pacxoia U YpPOBHS
AKUIAKOCTH, YACTOTHI BPAILICHUS U T. 1.

[TpunnunuansHas annekTpudeckas cxema J[9C mpuseaeHa Ha pucyHke 3.3.
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Cxema THNOBOH AH3ENBHOA 3/€KTPOCTARIHH
Hanpsxennem 04 kB ¢ oaHHM reHepaTopom:

I, 1l — 6noxn orxomuulx annefl, /1] — 6aox wsoma cetw, IV — na-

Hoale ynpabacHusa, V — Gaox Fryxu OBaHHA unpx:au' 1 — as-

TOMATHYECKHE BHEKMIOYATENH, pyOn asnuu — TpaEcHOPMATOPH

TOXA renepnopa. 4 — Tpancdopua TOKA non cern; CH —
HELIe HYXAH, J/— 4 — OTXOAAUIHE JHHHEN

Puc. 3. [lpunnunuanbsHas anekrpuueckas cxema /I9C ¢ ogHUM reHepaTopoM

BaxHenmuM  TEXHUYECKUM [0Ka3aTeyieM ABTOHOMHOM  JIU3E€JIbHOU
ANEKTPOCTAHLIHUM SABJISIETCA YUCIO M MOIIHOCTh YCTAHOBJIEHHBIX CHJIOBBIX arperaTos.
HMeHHO 3TOT moOKa3aTens OnpeesaeT HaAeKHOCTh JIEKTPOCHAOXKEHUS TOTpeOnTenei
M OT HETO BO MHOTOM 3aBUCHT d(ppekTuBHOCTH padotsl JIIC.

B cootBeTcTBUMM ¢ cymMmapHas MOIIHOCTh pabouux auzenb-renepatopoB (I)
JOJDKHA TOKPBIBaTh MAKCHMAaJbHYIO PacdeTHYIO Harpy3ky C y4eToM COOCTBEHHBIX
Hyxk1 JO9C u oOecneunBaTh 3amyck anekTpoasurareneil. KomuuectBo paboumx
arperaToB OMPENESETCSs B COOTBETCTBUU C TIpaMKOM HArpy3oK U HMEIoLIencs
HOMEHKJIATypOU dJieKTpoarperatoB. KOHKpPETHBIX pPEKOMEHAAIMH W METOJIMK 10
BBIOOPY 4YHMCJIa ¥ MOIIHOCTH JU3€JIb-TEHEPATOPOB HOPMATUBHBIE JTOKYMEHTBHI HE
coaepkar. Mexay TeM 3TOT MOKa3aTeslb YpPE3BbIYAaNHO BaKE€H, TAK KaK OT HEro BO

MHOI'OM 3aBUCAT TCXHHUKO-D3KOHOMHUYCCKUC XAPAKTCPHUCTHUKHU IJICKTPOCTAHIIHNH.



Brei6op panmonansHoro umcna padounx /I, obecrneumBaronux HaWIydIlIne
TEXHUKO-2KOHOMHUYEcKHe Xapakrtepuctuku JIC, cBsizaH ¢ yderoM OOJIBIIOTO
KOJIMYECTBA BEChMa MPOTHUBOPEUMBHIX (DakTOpoB. OTMETUM OCHOBHBIE MPOOJIEMBI,
CBSI3aHHBIE C 3TUM BBHIOOPOM:

1. JIuzenb-renepaTopbl HEOOXOAUMO MEPUOIUYECKH BBIBOJIUTH U3 pabOTHI IS
MPOBEJCHUST HEOOXOIMMOTO CEPBUCHOTO OOCTYKMBaHUS, TEKYIIETO U KalUTaIbHOTO
peMoHTOB. HaneKHOCTh 3EKTPOCHAOXKEHUs MOTPEOUTENeH MPU 3TOM CHHXKAETCS.
[TepromMIHOCTS ¥ TIPOJOJDKUTEIHFHOCTh TEXHUUYECKOTO OOCTYXKWBAHUS 3aBHCHT OT
TUIIOpa3Mepa CUIIOBOI'O arperara.

2. CocraB norpebureneit, noaydaromux nurtanue ot JI9C, MoKeT 3HAUUTEIHHO
paznuyaThCs MO MOIIHOCTH, KOJMYECTBY M pekuMaM padoThl. [Ipu 3ToM HEM30exKHO
MU3MEHEHHE HArpy3Ku CTAHIIMM B 3HAYUTEIILHOM JIMANa30He, KaK B TEUCHHUE CYTOK, TaK
u 1o ce3oHam rona. s sapdexruroro npumenenus [13C HeoOxonumo obecreunThb
3arpy3Ky Qu3ellb-TeHepaTopoB B mpeaenax oT 25 10 80 % oT HOMUHAIBHOW HATrpy3KH.
3arpy3ka BBIIIE 3THX MPEAECIOB MPUBOJUT K CHHXKEHUIO pecypca IH3EIbHOIO
JIBUTATENIsA; MPU MaJbIX HArpy3Kax 3HAUUTEJIbHO YBEIMYUBACTCS YACIBHBIN pacxo
TOTUIUBA W TpOsiBIsieTcs dS(PPekT KapOOHU3AIMU, BHI3BAaHHOW CKOIUICHHEM B
UIMHAPAX HECTOPEBIIMX Ta30B, YTO TAK)KE HETaTHBHO BJIMSIET HA PECYpPC JBUTATEIS.

3. YaenbHbIM pacxoj TOIUIMBA Ha BhIpAOOTKY | KBT 4 3yieKTpUyYecKol sHEpruu
3aBUCUT OT THUIIOpa3Mepa arperarta. y JHu3elb-TeHepaTOPOB OOJIBIION MOIIHOCTH OH
HUXE, COOTBETCTBEHHO OHM SIBIIIIOTCS 00Jiee SKOHOMHYHBIMHU. YIEJIBHBIM pacxon
TOIJIMBA M3MEHSAETCS MNpHU paboTe NU3eTb-TEHEPATOPOB HAa YACTUYHBIX PEXKUMAX, C

YMEHbIIEHHEM 3arpy3ku 11" yaenbHbIi pacXo TOILUIMBA BO3PACTAET.

B o6mem cnyyae pacxox TtomiuBa JOC 3aBUCHT OT THUIOPa3MEpOB
HCTIOJB3YEMbIX JTU3ENb-TeHEPATOPOB, UX 3arpy3ku U u3Hoca. ClieyeT OTMETUTh, YTO
JUTSL ISHEHTPAIM30BAaHHBIX TMOTPEOUTENEH, PACIIONIOKEHHBIX B OTJAJICHHBIX paioHax,
4acTO MPUXOAUTCS UCIOJB30BATh CJI0KHBIE MHOTO3BEHHBIE CXEMbI JOCTAaBKH rOproYe-
cMa3ouHbix MatepuaioB (I'CM), B CBSI3U C 4e€M CTOMMOCTb JIOCTaBKH TOILUIMBA, a
COOTBETCTBEHHO U  cebectoumocth TeHepupyemoir JIDC  snexkTposHepruw,

OKa3bIBAa€TCAd OYEHb BBICOKOW. B KadyecTBe mnpumepa MOKHO NPHUBECTH OIBIT



npeanpusatus «Caxa’Hepro», 00eCleYnuBaIoIIeTr0 dJIEKTPOCHAOKEHNE MOTpeouTeNnen
KpymnHeumero B Poccunm pervoHa JelEHTPAIM30BAHHOTO JJIEKTPOCHAOKEHHUS —
Pecry6mmku Caxa (SIkyTust)

Cneunduka pa3MenieHuss AU3ETbHBIX  dyeKTpocTaHiuid  «Caxa’Hepro»
omnpenensieT OCOOCHHOCTh WX TOIUIMBHOIO OOECHeYEeHHUs, KOTOpas BbIpa)kaeTcs B
OOJBIIIMX PACCTOSHUSX M B CE30HHOCTH paboThl. PaccTossHMe mepeBO3KH TPy30B U
0o00opy/oBaHUs B 3apedyHbIC YJIYChl OT ILIEHTpaJlbHOro paioHa mgocturaetr 3200 kM
(Axytck - Yepckuii — 3189 km),a Ha ceBepo-3amnan — 2600 kM (Skyrck-Cackpliax —
2621 xm). Cnemmuduka obOecreuenuss J[DC roprode-cMa30uyHBIMHA MaTepHATIAMHU
3aKJII0YaeTCsl B OCOOCHHOCTH CXEMBI 3aB03a C Onkaiimmx Hedreda3 aBTO3UMHUKAMU,
JNEUCTBYIOIIIUMU CE30HHO. B CBsi3M ¢ ATUM BO3HUKAET HEOOXOJAMMOCTh B
MpeBapUTEILHOM 3aBo3e¢ rofoBor morpedHoctd I'CM B JIETHIOIO HaBHUTAIUIO
npeasiaymiero rojga. C yderoMm TpyAHOCTEHM, BO3HUKaImMX ¢ obecrnedueHuem J[OC
TOIUTMBOM B HEOOXOJIUMOM KOJUYECTBE ISl OecriepeOOHON MOoJauu ICKTPHICCKON
SHEPTUH, B JIETHEE BPEMs DJIEKTPOCTAHIIMU PabOTaIOT C OOJBIITUMHU OTPAaHUYCHUSMU,
HEKOTOPBIE OCTaHABIUBAIOTCS MMOJHOCTHIO [9,10].

[IpakTnueckn Bechb 00bEM HEPTENPOAYKTOB 3aBO3HUTCS M3-3a IMPEIEIIOB
Pecnybnmukun Caxa (Axyrtus) [9]. Mopckoi, pedHOM | KEJIe3HOIOPOKHBIN BHJIBI
TpPaHCIIOPTa OCYIIECTBIISIOT 3aBO3 TOIUIMBA J0 OMPEICICHHOr0 MMyHKTa HAKOTUICHUS, a
3aTe€M W3 MYHKTAa HAKOIUIEHUS TOIUIMBO jaocTtaBisierca 10 JDC aBTOTpaHCIOPTOM.
CrnoxuBIIasicsi TPAHCIIOPTHASI CXeMa 3aB03a TOIUIMBa B PecyOnuky xapakTepusyeTcs
cieayrnmMu pakTopaMu:

— OrPaHUYEHHOCTh CPOKOB CE30HHOIO 3aB03a TOILINBA;

— MHOT'03BEHHOCTh C€30HHOI'0 3aB03a TOILINBA;

— o0mras reorpaduueckas yaaeHHOCTh OT MOCTABIIUKOB TOILJINBA;

— CpEIHEroJ0Bas IOCTYIMHOCTh HEKOTOPBIX JEKTPOCTAHINN 2-3 Mecsla;

— (¢parMeHTapHOCTh PACMOJOKEHUSI JAU3EIbHBIX AJEKTPOCTAHIMKN  (CHUIIBHBIN
pa3z0dpoc U YAAIEHHOCTh JIPYT OT JIPYyTa, OT YIAYCHBIX IIEHTPOB U OT «TOJOBHBIX)

JIU3EBHBIX AJIEKTPOCTAHIINH;

— OTCYTCTBHUE PbIHKA aBTOTPAHCIIOPTHBIX YCIIYT;



— OOJIbILINE U3IEPHKKH.

Ha ceropnsmuauit neHs s oOecrieueHus OecrniepeboriHol pabothr 128
JU3EIbHBIX 3JeKTpocTaHInil «CaxasHepro» €KeroJHbI pe3epB AU3EIbHOrO TOILIMBA
J0JbKeH cocTaBiATh He MeHee 100 Thic. TOHH. Tak Kak JAOCTaBKa TOIUIMBA CBsI3aHA C
OOJBIIMMU TEXHUYECKUMU U SKOHOMHYECKUMHU TPYIHOCTSMH, a 3aTpaTbl Ha HETO
ABIIIOTCS OMPENEISIONIMME B CE€OECTOMMOCTH BbIpa0aThIBAEMOM AIIEKTPUUECKON
SHEPruM, CHIKEHUE pacxoja TOIUIMBA SBISETCS MEPBOOYEPEIHONM TEXHUKO-
SKOHOMMYECKOM 3aJ1aue MPEaIPUATHS.

Munnmmzanus pacxoga tormBa JIDC obecriednBaeTcsi BHIOOPOM dYHCIIa U
MomHOoCcTH pabounx JI' u THIaTenpHBIM IUIAHUPOBAHUEM PEXHMOB PabOTHI
ANEKTPOCTAHLIUH B COOTBETCTBUH C MPOTHO3HBIMU PEXXUMAMU AIEKTPONoTpedaeHus. B
KauyeCcTBE MCXOAHBIX NAHHBIX Ui PELICHUS JAHHOM 3a/1ayd HCIIOJIb3YIOT CYTOYHBIE
rpaduKu 3JIEKTPUUYECKUX HArpy30K IO CE30HAaM ToJa M TEXHMKO-3KOHOMHYECKUE
xapakrepuctuku JII'Y. B kauecTBe Kputepusi BbIOOpa HCMOIB3YIOT S3KOHOMUYECKUE
[IOKA3aTeNIi: NPUBENCHHYIO CTOMMOCTh JKM3HEHHOIO LHKJIA JJIEKTPOCTAHLUWU WIN
ce0eCTOUMOCTb BbIPa0aThIBAEMOM AIIEKTPOIHEPTUH.

B kawectBe mnpumepa B Tabnuue 4 npuBEIEHBI OCHOBHBIE TEXHHKO-

skoHOMHUYecKkue nokazarenu JIIC ayis HecKoabkux Tunopasmepon JI'.

Tab6n. 4. OCHOBHBIC TEXHUKO-dKOHOMUYEecKHUe mmoka3arenu J[OC

HoMuHaneHas MOITHOCTH I{ena KOMIUIEKTHON | Y IEJIBHBIN pacxo
Ne K
CUJIOBOTO arperara, kKBt JOC, py6 TOIINBA, I/KBT4
1 8 0.95 544000 271
2 16 0.95 900000 260
3 30 0.95 935000 252
4 60 0.95 1100000 227
5 100 0.95 1310000 205
6 200 0.91 1850000 189
7 315 0.91 2950000 185
8 500 0.91 4600000 177
9 630 0.87 5850000 171

HomuHanbHBIE MOIIHOCTH QJICKTpOAarperaTtoB u 3J'I€KTpOCT3HLIPII>i OIpCACIICHBI

W3 TOCYJIapCTBEHHBIX cTaHaapToB [11, 12] u COOTBETCTBYIOT OOIIECTIPOMBIIIICHHBIM



CTAIlMOHAPHBIM JJIEKTpoarperataM © JIU3€JbHBIM DJJIEKTPOCTAHIUSAM TpeX(a3zHoro
MIEPEMEHHOT0 TOKa.

Ycpennennas ctoumocth JIDC (Ha Hauvano 2020 roma)ompesenena mo mpaic-
JUCTaM W KaTajloraM HM3BECTHBIX OTEUECCTBEHHBIX IPOU3BOAMUTEIICH M IOCTaBIIUKOB
JU3ENIBHBIX DJJICKTpocTaHIui. B Tabn.4 mnpuBefeHbl 1IEHBI TMOJHOKOMIUICKTHBIX
craiimoHapHbIX JI9C KOHTEHWHEPHOTO MCIOJHEHHS BTOPOW CTENEHH ABTOMATHU3AllWH.
BriGop Takoro BapuaHTa WCIOJTHEHUS CTAHIWA OOYCJIOBIIEH MHHUMATbHBIMH
3aTpaTaMyd Ha KaluTalbHOE CTPOUTEIBCTBO M MEHBIIMMH pacxojJaMd Ha BBOJ B
IKCILTyaTaIlHIo.

VY nenbHbli 3G(EKTUBHBIA PacXo]l TOIUIMBA OMPEACIICH 10 crerudHuKanusIM Ha
JTM3eJIb-TeHEPATOPHBIC YCTAHOBKH, BBIMIOJIHEHHBIC Ha 0a3e OTCUYECTBEHHBIX CHUIIOBBIX
arperatoB cepun A/l SpociaBckoro MOoTOpHOro 3aBoja M asurarened Volvo Penta
(I0Beuus).

KoadpunmeHT TeXHU4eCcKoro MCroab30Banus K., NI AU3EIbHBIX JBUTATENCH
Pa3IUYHBIX THUIIOPA3MEPOB oOmpeneneH w3 . K, XapakTepusyeT AO0JI0 BpPEMCHH
HaxOXJEHUsI O00BeKTa B PabOTOCIOCOOHOM COCTOSSHMM OTHOCHUTENIBHO OOIIen
(kKanmeHapHO) IPOIOKUTETLHOCTH.

Pacxon TommBa mu3enb-reHepaTopaMu Ha YaCTUYHBIX HArPy30YHBIX PEKUMAaX
MOKHO OTPEACIINTh C MCIO0JIb30BaHUEM «METOIMKU pacueTa HOPMATHUBOB YJIEIbHBIX
PAcXoJI0B TOIUIMBA 1O JU3EITHHBIM JJICKTPOCTAHIIASIM)) .

CornacHo 3TOM METOIWKH aOCOMIOTHBIA pacxXoj TOIUIMBA JH3EIb-T€HEPATOPOM
Ha OTIYCK OJJICKTPOOHEPIMM Ha KaXJ0H -0l CTymeHH CyTOYHOro rpaduka

omnpenaensieTcs: mo hopmyiie:

Gi = gH0M° KI/ISH. ermi '9Bmpi °1O_3’ KI (9)
T71€ Juow — YACIBHBIA PAcXo]] TOTUIMBA JAW3EJIEM MPU HOMHUHAIBHOW MOITHOCTH (II0
NacHOPTHBIM JaHHBIM), I/KBT u;
Kie — Kkoddgduument wusHoca. s au3enb-reHepaTopoB, MPOIISAIINX

KaMUTAIbHBIA PEMOHT MJIM C HCTEKIIIMM CPOKOM CITYKOBI IpUHUMAaETCs paBHbIM 1,05.



ermi — PEXKUMHBIA KOA(D(PUIMEHT, YUYWUTHIBAIOIMIUNA W3MEHEHHE YIEeTHLHOTO
pacxoja TOIUIMBa TIpu paboTe Au3elb-TeHeparopa C Harpy3kou, MEHbIICH
HOMUHAJILHOM
i
gHOM

r7ae Qi - YASIbHBIM pacxoj] TOIUIMBA Ha PacCCMaTPUBAEMOM JIOJICBOM pEXHUME, I/KBT 4.

K pexi — (10)

OnpenensieTcss MO HArpy304HOM XapaKTEPUCTUKE OU3ENs, KOTOpash MPUBOIUTCA B
TEXHUYECKOW JIOKYMEHTAIlMd WKW TPUHUMACTCS II0 CHPaBOYHBIM JaHHBIM. [lpu
OTCYTCTBUU PACXOJHON XapaKTEPUCTUKU W MPU PABHOMEPHOW 3arpy3ke Iu3elib-
reHepaTopoB KO3(POUUUEHT Kpexi MOXKET OBITh paccUMTaH [0 SMIUPUYECKOU
dbopmyie:
K ponq = 0.87+0,13 -0 (11)
noTpi

raie  P,o, — HOMHHaJbHAs MOIIHOCTH IU3eIb-TeHepaTopa, KBT;

Prorpi — OTpeOIIsIEMas MOIHOCTD Ha i-0# CTYHEHHU CyTOUHOro rpaduka, KBT.

Owpi  — BbIpabatbiBaeMmas [II' snekTpuueckast SHEprus Ha -0 CTyIeHH

cyTouyHoro rpaduka, KBT 4, KoTOpas onpeaesieTcs o ypaBHEHHUIO:
aBHpi = PHO’I‘pi “Ti> KBr'q (312)
rie tj — mpoaomKuTeIbHOCTD paboThl JI” Ha i-0# CTyIeHH CyTO4YHOTO rpaduka, .

[Tpu ucnosib30BaHUU B pacyeTax rpaUKoOB ANEKTPUUECKUX HArPY30K C YACOBOM

TUCKpeTH3alueit cyTounbii pacxos TomnuBa JI9C onpenensercs mo hopmyiie:
24
GCyT:ZGi’Kr (13)
i=1

B kauectBe mpumepa paccMOTpUM 3ajady IO BBIOOPY IU3EIb-T€HEPATOPOB
crarmoHapuort  JI9C, mnpemHa3HadueHHOW [JI1  DJICKTPOCHAOKEHUS aBTOHOMHOTO
00BbEKTa, MMEIOLIEr0 HEM3MEHHBbIH B TEUEHHE Toja CyTOUYHBbIH rpaduk Harpysky,
MpUBEJEHHBI Ha pucyHke 4. Jlng omnpeneneHHOCTH OyAeM CUHMTaTh, 4TO TIpaduk

MOCTPOEH C YYETOM Harpy3Ku, MoTpedsieMoit Ha coocTBeHHbIe Hy )61 [19C.
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Puc. 4. Cyrounsiii rpaduk Harpy3Ku JEIEHTPATU30BAHHOTO MTOTPEOUTEIS

s naHHOTO CYyTOYHOTO Tpaduka, 00IIee KOIMIYECTBO MOTPEOIsIeMOn 32 CYyTKH
anekTposHepruu  coctapisier 330,11 kBTy, mnOpu  MakCMMaldbHOW  BEJIMYUHE
DIIEKTPUUYECKON HATPY3KH Pporp max=25 KBT, MUHUMYM Harpy3ku paBeH Ppomp min=9 KBT.

JIns HaIe)KHOTO TOKPBITUSL DJIEKTPUYECKON HArpy3Ku JUIsl pacCMaTpUBAEMOIO
noTpeOUTeNIsI JIOCTaTOYHO HCIIOJIb30BaTh OJAWH pabounit [, HOMUHaIbHOU
MOITHOCTBIO Py,,=30 kBT (Bapuant 1).Ananu3 pexxumoB padbotsl 1" mokasbIiBaeT, 4To
B OTOM cilydae OoJbIyr0 4dacTh cyTok JII' OyaeT sKCIuryaTHpoBaThCs B PEKHUMAX
MaJbIX 3arpy30kK, 4TO OOYCIaBIMBAET YBEJIWYEHHUE YACJIBHOIO pacxojia TOIUIMBA Ha
BbIpaboOTKy 1 KBTu snmekrposHepruu. [Ins naHHOro rpaduka Harpy3ok MOXKHO
3arIaHuPOBATh U ApyTHe pexkumbl padotsl JIOC ¢ nByms pabounmu I

Bapuanr 2: B coctaBe JID2C ncnonsiyrores 2 ', HoMUHaIBbHOM MOIIHOCTHIO 30
u 16 kBT, ipu 3Tom JII" GosbItieit MOIIHOCTH OKPHIBAET HATPY3KY B TIEPHOIBI €€ IMHKA
¢ 17 no 22 yac, a JII' MeHbI11€# MOIITHOCTH BBOAUTCS B pabOTY B IPYTUE YaChl CYTOK.

Bapuant 3: B cocraBe JIDC wucnonsizyrorcs 2 I oaMHaKOBOW MOIIHOCTH
16 xBT: B mepuoapl muka Harpy3ok ¢ 17 mo 22 gac paborator o6a [I', B ocrampHOE
Bpems CyTOK oauH JII' oTkirodaeTcs.

OuyeBHUIHO, YTO M3 3 BO3MOXKHBIX BapuaHTOB nocTpoeHus [19C MUHUMANIbHbIE

IMPAMBIC KaIIUTAJIbHBIC BJIOKCHUA 6y,HYT COOTBCTCTBOBATb BAPHAHTY 1, IIpu 3TOM



aOCOFOTHBIA CYTOYHBIH pPAcXoJl TOILIMBA, MOJydYeHHBIW 1Mo ypaBHeHHsSM (9)-(13)
COOTBETCTBEHHO COCTAaBUT: BapuaHT 1 — 95,95 kr, Bapuant 2 — 89,42 xr, BapuaHT 3 —
90,89 kr. Kpome toro, no Bapuanty 1 JII', HomuHansHO#M MoiHOCThIO 30 kBT, Oyner
HAXOJUThCA B pabote 24 daca, a 1Mo BapuaHTy 3 CyMMmapHoe uucio moTtoudacoB JII,
HOMMHAJIBbHOW MOIIHOCTBHIO 16 KBT, Takke coctaBut 24 yaca. Ilpu 3TOM 3aTpaThl Ha
TexHuyeckoe oOcmyxuBanue J[I' mo Bapuanty 3 OyayT 3HAYUTEIHHO MEHBIIIE,
BCJICJICTBUE UX MEHbIIIEH MOITHOCTH.

COOTBETCTBEHHO, BHIOOp paAllMOHAIBHOIO YHCJa U MOIIHOCTU padbouux I
aBToHOMHOU JIDC n0MKEeH NpOW3BOAUTHCA HA OCHOBE CPABHUTEIBHOIO TEXHUKO-
HSKOHOMHUYECKOTO aHajin3a HECKOJbKUX BAPUAHTOB, KaXKIbI M3 KOTOPBIX OJKEH
obecrieunBaTh HEOOXOUMYIO HAJCKHOCTD JIEKTPOCHAOKEHHS TTOTpeduTeneit. Beroop
IpeABapUTEIbHBIX BapuaHTOB mocTpoeHus JOC mnpous3BoAWTCS NyTeM aHaIU3a
CYTOUHBIX TpadUKOB »JJIEKTPUUECKUX HArpy30K IS KaXJIOro Cce30Ha rojaa, a
AKOHOMMYECKHE MOKA3aTEeNN AIEKTPOCTAHIIMM PACCUUTHIBAIOTCS HA BECh CPOK KU3HU
npoekta. Ilpy 5TOM B KayecTBe TOPU3OHTA IUIAHUPOBAHUSA PEKOMEHIYETCS

ucroab3oBath 15-20 ner.

3. PekomeHaauuu no BbINOMTHEHUIO TEXHUKO-3IKOHOMUYECKUX
pacyeToB

OCHOBHBIMH KPUTEPUSIMU SKOHOMHUYECKOU OLICHKU 3P(HEKTUBHOCTH MPOCKTOB
SIBJISIFOTCSL CJICTYIOIINE MOKa3aTeNH: CeOECTOUMOCTh TeHEPUPYEMOM SJIEKTPOIHEPTHUH,
YUCTBIM JUCKOHTHpOBaHHBIM goxon (YJI/]), mepuon Bo3BpaTa Kamuranga, WIHA
JTMCKOHTUPOBaHHBIN cpok okyrnaemocTH (JICO).JlaHHbIe KpUTEpUU NPUMEHSIOTCS B
COOTBETCTBUM C METOJUYECKUMH PEKOMEHIAIMSIMUA IO OlLEeHKe 3(PeKTUBHOCTU
WHBECTUIIUOHHBIX TTPOCKTOB .

BaxxHbIM KpuTEpHUEeM SKOHOMUYECKON d(DPEKTUBHOCTHU SBISIOTCS IPUBEICHHBIC
roJoBbIie 3aTpaThl HA | KBT yCTaHOBIEHHOW MOIIHOCTH F€HEPUPYIOIIUX UCTOYHUKOB,

KOTOPBIC OIIPCACIIAIOTCA U3 BBIPAKCHUA!

_ P, K+C 14
3= (14)

yer

rae Py — yCTaHOBJIEHHAs MOLIHOCTh FEHEPUPYIOILEN YCTAaHOBKH (KBT);



K — o01ire KanuTanoBIOXKEHUS B SHEPTETHUECKYIO YCTaHOBKY(py0);

1 o o
p, =—— — HOpPMaTUBHBINA KO3 (PUIIHEHT peHTa0eTbHOCTH, 1 ; — SKOHOMHYECKUN

()4

CPOK cITy>kObI 00OpyaoBaHUS (JIET);

C — 0011u1e roJIoBbIe 3KCIUTyaTallMOHHBIE pacXoibl (pyo).

CyMMapHbIe KaluTaIbHBIE 3aTpaThl ABTOHOMHON CHCTEMBI 3JIEKTPOCHA0KCHHUS
COCTOSIT M3 CTOMMOCTH €€ OCHOBHOTO TEHEpPHPYIOUIEro o0OpyAOBaHHSA, a TaKkKe
COITYTCTBYIOIIIUX 3aTpaT, CBSI3aHHBIX C TPAHCIOPTUPOBKOW, MOHTAXXOM, 3aTpaTaMy Ha
MIPOEKTHBIE PAOOTHI:

K=Ky + K 15)

rae Ky, — CTOMMOCTBH T€HEpHUpPYIOIEH yCTaHOBKH (py0), K., — JONONHUTEIBHBIE
KanuTajbHbIE 3aTpaThl (pyo).

OO1Me ro/oBbIE 3KCIUTyaTallMOHHBIE PAcXOJbl BKJIIOYAIOT B ce0s 3aTpaThl Ha
o0cTy>)KMBaHUE U MJIAaHOBBII PEMOHT, T'OJ0BBIE 3aTPAThl HA TOIUIMBO U €r0 JOCTaBKY:

C=C,, +C,, (16)

oben
rae Coser — TOJIOBBIE 3aTpaThl Ha oOciyxuBanue (py0), Cron — TOJOBBIE 3aTpaThl HA
TOIJIMBO, BKJIFOYAIOIIUE €T0 A0CTaBKY (pyo).

Cebecroumocth 1 KBT'u reHepupyemoil 3JIEKTpOIHEPTUU OIpPEACNIeTCs U3

BBIPAKEHUS:
" WHOH
rne W, — oOlee KOJIWYECTBO ODIICKTPHUYCCKOW SHEPruH, BbIpabaThIBAEMOE

AJIEKTPOCTAHIIUEH B TeueHue roaa, (kB1-u)
YucTelil AeHEXKHBIN MOTOK MHBeCTULIMOHHOTO TpoekTa (YJIIT)Bo BpemeHHOM
HHTEPBAJIE t onpeaensercs 1Mo BbIPAKEHUIO:
YUIL =Yl + A - K, (18)
rne t=0,1,2,...n(N— miaHupyeMbIii CPOK pean3aliu MPOEKTa, JIET);
UIl; — uncras npuObLIb;
A{ — aMOpPTU3AIIMOHHbBIE OTYUCIICHUS,

K — 00111e KalmuTalbHbIE BI0KEHHUSL.



Yucras npubbLUIb OMpenesseTcss Kak J0X0A OT PealiM30BaHHOM MPOIYKIUH 3a
BBIUETOM M3/IEPKEK IPOU3BOJICTBA U HAJIOTOB:
4It; = A, — UIl; - Hy, 19)
rae [ — oOmwmit 06bem npogaxk t-nepuona (3a seruerom HJIC)
WI1; — n3nepxku NpousBoJICTBA B t-iepuose;
H; — nanor Ha npuObLIb B t-iepuoe.
[Tpogykuueil 31EKTPOCTAHLIMU SBJISETCS IPOU3BEJIEHHAs SJIEKTPOIHEPrus,
BBIPYUYKY OT peajn3aliy KOTOPOid, MOXKHO OIPEAEIIUTD MO0 BBIPAKEHUIO:
i = Wiompt “Cgras (20)
rae  Wigmpt — 00bEM DIEKTPOIHEPIUH, OTIYLICHHON
notpedurento B t — nepuoae, kKBT-u;
Cyprq — cTOUMOCTD 1 KBT4, py0.
CrnenyeT OTMETUTh, YTO BO MHOTHUX CIy4asiX OCHOBHOM LIEJIbIO IOCTPOEHUS CUCTEM
AIEKTPOCHAOKEHUST HACEIEHHBIX MTyHKTOB, N30JMPOBAHHBIX OT IEHTPATIbHBIX
AIIEKTPUYECKUX CETEH, SIBJISIETCS HE MOJIy4eHHEe KOMMEPUECKON BbITO/IbI, a
o0ecrnieueHne KUZHEAESTEIbHOCTH HaCEIEHMs], TPOYKUBAIOLLETO B JaHHbBIX
HACEJIEHHBIX MTyHKTax. B 3TUX ciydasx 3ajaya NOCTPOEHUS NU30JMPOBAHHBIX
HHEPreTUUECKUX CUCTEM PEIIAETCS 3a CUET CPEACTB MECTHOTO Or0/IKeTa, a
HAaCeJICHUEM BO3MELIAIOTCS TOJIbKO 3KCIUTyaTallMOHHBIE PACXO/bI.
Jns pacyeTa aMOPTU3ALMOHHBIX OTYUCIEHUN UCTIOJIB3YETCS IPOCTON

JIMHEWHBIA METO/I, COTJIACHO KOTOPOMY:

PRI (21)

riae 7T, — CPOK CIyKOBbI AJIEKTPOYCTAHOBKH, JIET.

[Mpsimoe mpumenenne Boipaxenud (3.14), (3.17) u (3.21) ana onpexnencHus
MPUBEICHHBIX TOJOBBIX 3aTpaT, CEOECTOMMOCTH T'€HEPUPYEMOU 3IIEKTPOIHEPTUU U
aMOPTHU3ALMOHHBIX OTYUCIEHUM 3aKjirodaercss B TOM, 4ro B cocraBe J[J[OC
UCIIOJb3YETCSl PaA3IMYHOE DHEPreTUYECKOe OOOPYAOBAHHE HE TOJBKO C pPa3HbIM

9KOHOMHNYCCKHM CPOKOM CJIy>I(6BI, HO M Pa3HbIMH IIPUHIHAIIAMHA €T0 OIIPCACICHMAA.



JInst ycTpaHeHHsI JaHHOTO MPOTUBOPEUMS CPOK CIIY>KObI KaXJI0ro KOMITOHEHTa
NPOEKTUPYEMOM SHEPIreTUYECKON CHCTEMBI HYXKHO IPUBECTU K OJHOW Pa3MEpPHOCTH,
JUIS 9eTO MCTIONB3YIOTCS MacITabupyromue Ko3pUIueHTHI.

Jns GonpiimHCTBa  KommoHeHTOB  JIDC:  pacrmpenenuresbHble  IIMTHI,
KOHTPOJBHO-U3MEPUTENIbHbIE MPUOOPHI, KOMMYTAIIMOHHAS amnmnaparypa M T.II. CPOK
CIy>)kObl YCTaHABIMBACTCA MPEANPHUATHSIMH-U3TOTOBUTEISIMU M B SIBHOM BHJE
yKa3bIBae€TCsl B MX TeXHUYECKOM crnenudukanuu. Kak mpaBuio, s JaHHOTO BHA
000pyI0BaHUS TAPAHTUPOBAHHBIN CPOK CIIyk)OBI T; cocTaBisieT 20-25 merT.

Cpok ciry:k0bI TU3eb-TeHEPATOPHBIX YCTAHOBOK 3aBUCUT OT MHTEHCUBHOCTU UX
AKCIUTyaTallii, WM YWcla padouyMx MOTOYacoB, a TakKe OT TUIopa3Mepa U
m3roroButels. B texuudecko cneuudukaruu Ha 'Y npeanpusitue-u3roToBUTETh
OIIpENEeNAeT YHUCIO MOTOYACOB [0 KAIMUTAIBHOTO PEMOHTA Tyapp. 34 BpEMsl CPOKa
cityk0bl JAI'Y Tepnry, Kak IpaBuilio, MpOU3BOANUTCS 3-4 KaUTaJIbHBIX PEMOHTA, I1OCIE
KOTOPBIX TpeOyeTcsl MoJjiHasl 3aMEHa yCTaHOBKU. COOTBETCTBEHHO, MPU BBIOJHEHUU
TEXHUKO-I)KOHOMUYECKUX pacueToB JUIsl OmpeneiaeHus cpoka ciayxos  JAT'Y
HE0OXOAMMO HCIIOJIb30BaTh CIEAYIOIIEE BEIPAKEHHE:

4-T

_ KaILp
Tcn.]ITY T y JICT (22)
pac. Ar'y
rae Tpepry — pacdeTHoe ducio pabodyux MorouacoB JAI'Y B roa, koropoe

ONpENENsACTCS MO pe3yibTaraM IUIaHUPOBaHUA U aHanu3za pexumoB JOC mo
CYTOYHBIM rpaduKkaM Harpy3oK.

C yderoM 00O3HAUYEHHBIX BBIIIE MOJIOKEHUN OOIIME KANMUTAIOBIOKEHUS B
AHEPreTUYECKYIO0 CUCTEMY 32 BECh CPOK €€ CITYKObI ONIPENEIIAIOTCS M0 YPaBHEHUIO:

K =K My + K, 23)
rae K. — nepBoHavanbHbIE KanuTaubHble Blokenus B HAI'Y; K., — 3aTpaTel Ha
MOHTaXHBIC U MMYCKOHAJIAJI0UHbIE paboThl (mpy ucnoib3oBaHuu 'Y KoHTeHEpHOTO
tina cocTtaBisaloT 15-20% or crommoctn AIY); Mpyry — MacmTaOupyrommi
koo durmenT BbIpaBHUBaHUA cpoka ciayxObl J[I'Y, KoTOpwIii ompenensercs To

YPaBHEHHUIO:



My = e (24)

Ary
Tcn.ﬂry

[Ipu onpeneieHUH YUCTOM TEKYIIEH CTOMMOCTH MPOEKTAa MCIIOIb3YETCS METO/,
OCHOBAHHBIM HA pacyeTe BHYTPEHHEW HOPMBI JOXOJHOCTH, COTJIACHO KOTOPOMY
YUCTHIN JIUCcKOHTUpoBaHHBIN noxon (YJJI) ompenensercs s psja MpOU3BOILHBIX
3HaYeHU# cTaBku nuckoHTupoBanus k=0; 0,1; 0,2; 0,3; u T.11.:

SAlL

T (25)

=",

rae Uy — pa3oBble NHBECTULIMH B HYJIEBOM TOJY.

B  OonpmIMHCTBE  MPAaKTHYECKMX  CIIy4aeB  CHUCTEMa  aBTOHOMHOIO
AJIEKTPOCHAOKEHUSI BBOAUTCS B OKCIUIyaTallMI0O 3a BpPEMS MEHBLIE OJIHOTO
KJIEHJIApPHOTO0 TOJa, COOTBETCTBEHHO, IEPBOHAYAIBHBIE BJIOKEHHUS B IPOEKT PABHBI
CyMMe€ KallUTaJIbHBIX 3aTpar:

Hy=K 26) (.

3Ha4YCHNUE CTaBKU JUCKOHTHpOBaHUs K, npu koTopoit YJ/1J] oOpariaercs B HyIb,
MIO3BOJISIET ONPENEIUTh BHYTPEHHIOK HOPMY NPHOBUIM, T.€. MAKCUMAJIbHOW CTAaBKU
IUIaThl 32  [PUBJIEKacMble  UCTOYHUKM  (UHAHCUPOBAHUS, TIPU  KOTOPOH
MHBECTULIMOHHBIN MPOEKT OCTAeTCsl 0€3yObITOUHBIM.

[Ipu ompeneneHun HKCIUTyaTallMOHHBIX  pacxomoB  JIDC  Heobxoaumo
YUHUTBIBATh, YTO 3aTpaTbl Ha OOCIy)XMBaHWE M IJIaHOBBIA pemoHT JI'Y mnpsamo
IPONOPLUUOHAIIBHBI PACUETHOMY 4HCIy padounx MoTodacoB JAI'Y B ron Tpaeury, H
MOTYT ObITh HaliJIEHBI 110 YPABHEHHUIO:

Co.=T

pac A’y : 3qac

(27)

0bc
rA€ 345 — CTOUMOCTh OOCTY>KMBAHUSI OJHOTO Yaca (MOXKET ObITh MpUHsTA paBHOM 50-
80 py6/4ac).

CTOUMOCTh OJTHOTO JIMTPA/KT AU3EIBHOIO TOILJIMBA OMPEACISIETCS C YYETOM €ro

IOCTaBKHU B 3aBUCHUMOCTH OT KOHKPETHBIX yclioBUi pasmenienus JJ9C.



NOPSAOOK BbIMNOJIHEHNA KYPCOBOW PABOTbI

PCKOMCHIIyeMaH IHOCJIACA0BATCIBHOCTD BBIITOJIHCHU A KYpPCOBOTO IIPOCKTAa

CJIEIYFOILas:

1. Anamu3 TpeOoBaHMil TexHMUYecKoro 3anaHus. IlocraHoBka wenum wu
OIIpe/IeNICHUE 3a/1a4 KypCOBOT'O IMPOEKTA.

2. Pacuer peXuMOB  3IEKTPONOTpEOJIeHMS W TOCTpoeHue  TpaduKoB
AJIEKTPUYECKUX HArpy30K HACEJIEHHOTO MTyHKTA.

3. CormacoBanue TpaduKOB HArpy30K OOBEKTa C YHUCIOM W MOIIHOCTHIO
TFEHEPUPYIOUIUX HCTOYHHMKOB  (JIM3EJIb-TEHEPATOPOB) U  IUIAHHUPOBAHUE
PEXKUMOB PaOOTHI IU3EJIbHOM 3JEKTPOCTAHIIHH.

4. Pa3paboTka BapHaHTOB (JIBYyX WJIHM TpPEX) CTPYKTYPHBIX CXEM IOCTPOCHHUS
IU3EIIbHOM 3JIEKTPOCTaHIU Y.

5. TexXHUKO-PKOHOMUYECKHI aHajlu3 BapUaHTOB IOCTPOCHHUS  JIU3EIbHOU
ANEKTPOCTAHLIMM M OKOHYATENbHBIM BBIOOP 4YMCIIa W MOUIHOCTH JIH3ENb-
TE€HEPATOPOB.

6. Pa3paboTka CTpyKTypHO# CXEMBI CHCTEMBI 3JIEKTPOCHA0KEHHUS HACETICHHOTO
MyHKTa U ONpe/IeJICHUE €€ OCHOBHBIX [1apaMeTPOB.

7. Pa3paboTtka CXEMBI AIEKTPOCHAOKEHUS o0BeKTa u BBIOOD
AIEKTPOOOOPYI0BAHUS.

8. OdopmieHre NOSACHUTENbHOM 3alMCKU KypCOBOIO IpoeKTa. BrimonHeHue
CTPYKTYPHOW CXEMBI M OJHOJMHEMHOM NPUHLUHUIHAIBHON JIEKTPUUYECKOU
CXEMbl CHUCTEMBbI 3JEKTPOCHAOKEHHSA OOBEKTa B  COOTBETCTBUU C
tpeboBanusmu ECKJI.

9. Cpnaya KypcoBOIo MPOEKTa Ha MPOBEPKY U €ro 3aIuUTa.

Jlns  pacyera peXUMOB DJIEKTPONOTPEOJNICHUS] U TOCTPOEHUs TpaduxoB

OJICKTPUYCCKHUX HArpy30K HACCJIICHHOI'O IIYHKTa HCHOHBSyﬁTe pPEKOMCHAAIINH,

MpUBEICHHBIE B M. 3.1 HACTOSIIMX METOAUYECKUX yKa3zaHWil. VICXOOHbIMU JaHHBIMU

AJI1 BBIIIOJIHCHHA OAHHOI'O JTalla IPOCKTa ABJIAIOTCA AAHHBIC BAapPHAHTOB 3a)13H1/1171,

npuBefeHHbie B [lpunokennn 3. B 1maHHOM mpoekTe B KadecTBe OOBEKTOB



AIIEKTPOCHAOKEHHS pacCMaTPUBAIOTCSI HEOOJIbIIINE HACEeNEHHbIE MyHKTHl PecrmyOianku
Caxa (SkyTus), U30JUPOBAaHHBIE OT LEHTPAJIBHOW 3JEKTpUUECKON ceTH. OCHOBHBIE
XapaKTePUCTUKHU DJIEKTPONOTPEOICHUsI 00BEKTaMU COLUANIBHONU cephbl TPUBE/ICHBI B
Ttabn. 3.1, mokazarenu AN ONpEAeNieHUs]  DJIEKTPUYECKHX  Harpys3ok
IPOU3BOACTBEHHBIX MOTpeOUTENell mnpuBeAeHsl B Tabn. 3.2.  BepoATHOCTHO-
CTaTHUCTUYECKUE TPAPHUKHU IIEKTPUUECKUX HArPy30K OTIECNIBHBIX TPYII MOTpeduTenei
npuseneHbl B Ilpunoxenun 4. [ng nepecuera TUHOBOrO rpaduka Ha 3aJJaHHYIO
MaKCUMAIIbHYI0  HAarpy3ky wucnois3yite ypaBHeHus (3.3)-(3.5). Bemuunna
Koa(uImeHTa HaAeKHOCTH pacuera npuHumaercs paBHodt [=2.0. IIpornosznsie
rpaduKu SJIEKTPUUYECKUX HArpy30K CTPOSATCS JUIsl KaKIOM Ipynmbl MOTpeOuTenei
(OBITOBOH, CONMANBHOW W MPOW3BOACTBEHHOW HATPY3KH) JIJIS KaKIOTO CE30HA Troja.
I'padukn  HJIEKTpUYECKMX  HArpy30K  HACEJIEHHOIO  IyHKTa  OIpEeaessSoTCs
CYMMHpPOBaHHEM TIpadUKOB OTIENbHBIX TIpynn norpedureneit. Ilo mnomyueHHBIX
rpagukaM 3JEKTPUYECKUX HArpy30K HACEIEHHOTO IyHKTa HEOOXOIUMO OIpPEAENIUThH
BEJIMYMHY MAaKCUMAJIbHOM JJIEKTPUYECKOM HArpy3ku Py max (KBT) 1 ronoBoii 00beM
notpednsiemoil sueprun Wi, (kBTt-4).

[To moctpoeHHbIM rpadukam snekTpudyeckux Harpy3ok [ID9C mpousBoguTcs
IUIAaHUPOBAHUE €€ PEKUMOB pabOThl, U HaMeuarTcs 2-3 BapuaHTa IOCTPOEHUS
CTPYKTYPHOU CXEMBI JJIEKTPOCTAHIMHU C PA3IUYHBIM YUCIOM U Tunopasmepom I Tlo
rpadvkaM pacCUMTHIBAETCS KOJIMYECTBO pabouux mortouyacoB J[I' mo ce3oHam rona u
oOmiee 3a roa sl KaXAoro W3 BapuaHTOB. 1lo NaHHBIM CalTOB MpPOW3BOAUTENEH
OTIPENIEIISIIOTCS TEXHUKO-IPKOHOMUYECKUE Tokazarenu BbiOpaHHbIX Y. Ognum u3
BO3MOXXHBIX BapUAHTOB PEIICHUS AaHHOW 3adauu siBisieTcs: Beioop 'Y u3 karanora
OO0 Kowmmanus «Juzens-Cuctem» [18]. [l BBINOJHEHHS] CPaBHUTEIBHOTO
TEXHUKO-DKOHOMHYECKOTO0 aHaJi3a HAaMEYEHHBIX BapuaHTOB mocTtpoeHus JIOC
UCIIOJIB3YUTE PEKOMEHIALMU, MPUBEAEHHBIE B M. 3.3 HACTOSALMX METOIMYECKHX
ykazanuil. [lo pe3yapTaTaM TEXHHUKO-3KOHOMHUYECKUX pACUYETOB OIpeaesseTcs
cebectoumocTs reHepupyemoit JI9C anekTpuueckon YHEPTUH.

Jns  pa3pabOTKu  CTPYKTYpPHOM  CXE€Mbl  CHCTEMBI  DJIEKTPOCHAOXKEHUS

HACCJICHHOI'O ITYHKTA W OIIPCACICHNA €€ OCHOBHBIX IMapaMCTPOB I/ICHOJ’IBSYﬁTG JaHHBIC



reorpapudeckux uHpopmarmonHeix cucrem (I'MC), nHampumep reomopTant
Pecnyommku Caxa (Skytus) [19]. C momomipio JaHHBIM CEPBHCOB HEOOXOIUMO
OTIPEIIEITUTh OCHOBHBIE CBEJICHHUS O HACEJICHHOM ITYHKTE, KOTOPBIN SBIIIETCS O0BEKTOM
ANEKTPOCHAOKEHUSA: reorpaduueckue KOOpPJIMHATHI, YHCICHHOCTh HACEJICHUS,
KJIIMMaTUYECKUE YCIIOBUA U T.NM. TakyKe C MOMOIIbIO TaHHBIX CEPBUCOB OMPEIEIISIOTCS
pa3Mepbl HACEJICHHOTO IMyHKTa M MECTOPACMOJOXKEHHE OCHOBHBIX OOBEKTOB
ANeKTpocHaOkeHuss. Ha OCHOBaHMM STUX JIaHHBIX BBIOMPAETCS palMOHAIBHOE
Mectopacnonoxkenue J[9C, KoTopoe peKOMEHIyeTCs MO BO3MOXHOCTH pa3MellaTh
OJKe K TEHTPY DJIEKTPUUYECKUX HATrpPy30K M PsIoM ¢ Oeperom peku (mist ymoOcTBa
JI0OCTaBKU ToIIuBa). B kauecTBe mpumepa Ha pucyHke 4.1 mpuseseH miaH cena Kenr-

Kroens AObIiICKOrO yiyca, MOCTpOEHHBIN ¢ momouisto ['eonoprana Pecriyonuku Caxa

(SxyTus).
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Puc. 4.1. [1nan cena Kenr-Kroens AGwriickoro ymyca

Ha myiane nHameuenbl MecTo ycTtaHoBku JIDC (3eneHblil KBajpaT) U TPacChl
OPOKJIAAKK JIMHUM NHUTaHus  (KpacHble JIMHUKM) K  OCHOBHBIM  OOBEKTaM
AJIEKTPOCHAOKEHHS TaHHOTO HAaCeJIeHHOro MyHKTa. [locne onpeneneHus: pacCcTOsIHU,
C yY4e€TOM MAaKCMMyMOB Harpy3ku M TEPPUTOPUAIBHOIO pa3MEIICHUs] OTIEIbHBIX

OOBEKTOB AJIEKTPOCHAOKEHUSI TMPOU3BOJAUTCA pa3pabOTKa CTPYKTYPHOM CXEMbI



CUCTEMBI 3JIEKTPOCHAOKEHUSI HACEJICHHOIO IMyHKTa, MPUMEP KOTOPOM MPUBEACH Ha

pucyske 4.2.
17/17
KopoBauk 5 C
17/17 3/10
/ 6/6
KopoBruk 4 . ] Kny6
5/8 OpMOIIEX
K [ 6 7 10 3 9
OPOBHUK 3 5
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Puc. 4. CTp}’KTypHaH CXEMa CUCTCMBI 3HeKTp00Ha6)KCHI/IH HACCJICHHOTI'O ITYHKTa

Ha cTpykTypHOH cXeMe€ YKa3blBalOTCS JUIMHBI IHTAOMMX M TOYKH
MIPUCOEIMHEHUS PACIIPENCIUTEIbHBIX JTHUHUI 3JIEKTPOINEpeaay, a TAKKE pPacyeTHBIE
3HAYECHHUsT MAaKCHMAJIbHOM Harpy3ku. B KadecTBe KOHCTPYKTHMBHOIO MCIOJIHEHUS
ANEKTPUYECKOM CETH CEJIbCKMX HACEICHHBIX IIyHKTOB PEKOMEHAYETCS IPUMEHATH
Bo3nymHble JmHUK (BJI) snexktpomepenay Ha caMOHECYIIMX M30JIMPOBAaHHBIX
nposojax (CUII).

[locne mocTpoeHHs] CTPYKTYPHOM CXEMbI 3JIEKTPOCHAOKEHHUS HACEJIEHHOTrO
MyHKTa MPOU3BOJIUTCSA pa3pabOTKa MPUHUUIUAIBHON 3nekTpudeckoil cxemsl J[IC
(mpumep mpuBeACH HA PUC. 3.3 HACTOSANIUX METOAMYECKUX YKa3aHUM), MPOU3BOIUTCS
BHIOOp  ammapaTtoB  3alllUThl M  CXEMbl  DJJEKTPUYECKOM CeTh  OOBEKTOB

3J'I€KTpOCH36)KeHI/IH HaACCJICHHOT'O ITYHKTA.



MpunoxeHune

BapMaHTbl NMCXOAOHbLIX AaHHbLIX AONA NPOeKTUpoBaHUA

Hena 1
JIUT
No HaumenoBanwne Yucon. Kom-Bo | Otmyck 3/3 Tonml;:a
Ba_ yIIyca, HACEJIEHHOTO | Hace- | OBITOBBIX | HACEICHHIO, BKJHO‘-Ia}; KomdaecTBo 1 THIT COITUANBHBIX 0OBEKTOB KommdecTBo 1 THIT IPOU3BOACTBEHHBIX OOBEKTOB
p- ITyHKTa JneHns | aboHeHTOB | KBTu/rox
TIOCTaBKY,
pyo.
1 2 3 4 5 6 7 8
IAObITiCKHMH yJi1yC
1. HayanpHas mkona Ha 40 ydamuxcs
1 |cemo Kenr-Kroens 291 79 154056 75 2. [IpomoBOIBCTBEHHBIN Mara3uH Ha 4 MecTa 1. Kombunar xne6o0ymounsrx nznenuii Ha 10 t/rox, 1 cMeHa
3. [onuknnHuka Ha 30 nocenieHuii 3a CMEHy
BepxosiHckuii yiayc
2 |ceno Aunbicapmax 103 25 43655 85 1.Mara3uH cMemanHbIi accopTUMeHT Ha 4 mecta |1.3Bepodepma ¢ norpediaenreM 3/3 20 Toic. KBT-4/rox
3 |ceno Bapwurac 90 21 47026 90 1.Mara3uH cMemanHbiii accoptuMeHT Ha 2 mecta (1. Kponedepma ¢ norpedienuem 3/3 25 Toic. KBT-4/rox
4 |ceno Mauax 108 26 49500 85 1.Mara3uH, cMelIaHHbIi acCOpTUMEHT Ha 4 MecTa |-
1. HauanbHas mkoja Ha 20 ydammxcs
5 |ceno OcoxTox 148 29 57130 90 a <Y yHam 1. Jlecipomx03 ¢ 06BEMOM TIPOH3BOACTBA 25 M° B oz
2. [Tpo/10BOLCTBEHHBIN Mara3uH Ha 2 MecTa
1. HauanpHas mkosia Ha 30 ygammuxcs
6 |moc Toxyma 171 42 89313 90 2. MarasuH, cMelIaHHbIi accopTuMeHT Ha 6 MecT (1. KomOuHar x11e600ynounsix naenuid Ha 10 1/roj, 2 cMeHbl
3. INonuxsnHuka Ha 20 mocenieHnii 3a CMeHy
1. O6meoOpa3zoBarTenbHast mKoyIa Ha 60 yJamuxcst N
N H1eoop . yHa 1. KomOunar xne6o0ymounbIx uznenuit Ha 20 T/rox, 2 CMEHBI
7 |cemo Xaiibicapmax 392 78 128500 80 2. Mara3uH, CMeIIaHHBI ACCOPTUMEHT Ha 8§ MeCT
N 2. Monoko3aBos ¢ 00beMOM IPOHU3BOACTBA 15 T/Tox, 2 CMEHBI
3. [MonukinHuka Ha 40 nocenieHuii 3a CMEHy
8 |cemo Uepromue 206 48 101722 80 .1.MarasuH cMenIaHHbIA acCCOPTUMEHT Ha 4 MecTa [2. MsicokoMOMHAT ¢ 00beMOM IIPOU3BOACTBA 8 T/ToN, 1 cMeHa
AKuranckuii yiayc
N 1. HaganpHas mkona Ha 40 yqamuxcs 1.Kponedepma ¢ morpedrennem 3/3 40 teic. KBT-9/T0O
9 lceno Baxanait 285 68 127550 60 240 ysanu postecpep P ) .
2. [Ipo/10BOJILCTBEHHBIN Mara3uH Ha 4 MecTa 2. KomOunar xne000ynounbix usgenuii Ha 10 T/rox, 1cmena
1. MarasuH, cMelaHHbIi aCCOPTUMEHT Ha 6 MECT
10 [ceno becrsax 228 52 95100 60 SHH, CMe ccopTHMe ¢ 1.3Bepodepma ¢ morpednenuem 3/3 40 Toic. KBT-u/rox
2. [TonuknnHuka Ha 40 nocenieHuii 3a CMeny
1. KomOunar xne6o0ynounbrx uznenuii Ha 20 1/roj, 2 cMeHbBI
1. O6meobOpa3oBarenbHas mkosa Ha 80 yqammxcs [2. MoJIoK03aBoJI ¢ 00beMOM IIPOU3BOICTBA MOJIOKA 25 T/T0x, 2
11 cemo KeictaTeiM 453 112 245070 58 2. Mara3uH, CMeIIaHHBI aCCOPTUMEHT Ha 8§ MECT |CMEHBI

3

. [onmuknuauka Ha 60 mocenmennii 3a CMeHy

3. Mosoko3aBoj ¢ 00eMOM NMPOU3BOJICTBA CBIpa 5 T/Tof, 2

CMCHBI




1 2 3 4 5 6 7 8
IKobsiiickmii yayc
§ é g/gii?gp2\2:23;1;;?&?;{0(313153 IZ:ZH;PEZCTH 1. Kombunar x1e000yno4HbIX u3nenuii Ha 20 T/Tox, 2 CMEHBI
12 cemo Triaita 489 105 193200 60 ’ o 2. MsicokoMOHMHAT ¢ 00BEMOM MIPOU3BOJICTBA KoJIbac 5 T/Tox,
3.I1po10BONILCTBEHHBIN Marasu Ha 4 mMecta
4. IomuknuHuka Ha 60 mocemieHnit 3a CMeHy KoHCepBOB 4 T.y.0, 2 cmeHb!
1. O6wmeobpa3oBaTenbHas mkona Ha 40 ygamuxcs (1. KomOunar xe600ynounbix n3aenuii Ha 20 1/Tox, 2 cMEHbI
13 [ceno Yarna 497 84 160000 60 2. MarasuH, cMellIaHHbIH acCOPTUMEHT Ha 8 MecT [2. MsicokoMOMHAT ¢ 00beMOM MPOM3BOACTBA KoJbac 8§ T/rox, 1
3. INonuknuHuka Ha 40 mocenieHuit 3a cMeHy CMeHa
Momckuii yayc
14 |ceno Kynyun-EnGror 300 76 169000 90 1. Marasun, cmewiarHbA ACCOPTHMEHT Ha 6 mect 1.3Bepodepma ¢ nmorpedaeHuem 3/3 25 Teic. KBTu/ron
2. [Toauxnuarka Ha 50 mOcenIeHnH 3a CMEHyY
OiMAKOHCKHMH yiayc
1. O6muieobpasoBarenpHas mkona Ha 50 yuamnuxcs (1. KomOunat x1e0600ya049HbIX u3aenui Ha 20 T/Tox, 2 CMEHBI
15 [ceno HOuroreii 321 74 152000 85 2. MarasuH, cMellIaHHbIi acCOPTUMEHT Ha 6 MecT [2. MsicokoMOuHaT ¢ 00beMOM MpOou3BoCTBa Kosdac 10 1/rox,
3. [NonuknuHuka Ha 50 nocemnieHuii 3a CMeHy 2 CMEHBI
OJ1eKMUHCKUI yJ1yC
16 leesto Bsich-Kiodin 239 78 62800 65 1. O6H_[606pa30BaTeHLH21$I nikoja Ha 40 yuamuxcs |1. KomOunat xine600ymounsix u3aenuii Ha 20 /7o, 2 CMEHbI
2. MarasuH, CMeIIaHHbI accOpTUMEHT Ha 6 MmecT [2.3Bepodepma ¢ motpedbaerneM 3/3 40 Tic. KBT-9/Tox
17 (cemo NuHAX 97 37 56400 70 1.Mara3uH, cMEIIaHHBIH acCCOPTHMEHT Ha 4 MecTa |-
18 [ceno Manbikan 147 35 68600 70 1. Marasun, cMelaHHbli accopTuMeHT Ha 4 Mecta (1. KomOuHat xi1e600ynounbix naaenuit Ha 10 1/rox, 2 cMeHsbl
19 lceno Mapxa 175 67 82100 70 1. O6H_[606pa30BaTeHLHZlH mkosa Ha 30 ywamuxcs |1. Monoko3aBo ¢ 00eMOM MPOU3BOACTBA MOJIOKa 15 T/roj, 2
2. Mara3uH, CMeIIaHHbII aCCOPTUMEHT Ha 4 MecTa [CMEHBI
1. O6ureobpasoBarenpHas mkoa Ha 40 ygamnuxcs (1. KomOunat x1e000ya049HbIX u3aeui Ha 10 1/rox, 2 cMeHsI
20 |cemo Maua 343 110 171700 60 2. MarasuH, CMEIIaHHbI acCOPTUMEHT Ha 6 MecT |2. MooK03aBo1 ¢ 00heMOM IIPOU3BOACTBA MOJIOKA 25 T/To, 2

3. [Honuknuuuka Ha 40 nocemnieHuii 3a CMeHy

CMCHBI




Ta6muna [1.4.1. Cyrounbie Tpaikil aKTHUBHBIX HArPY30K CETLCKUX KHIIBIX IOMOB, P =100 kBt

lNMpunoxeHune
BepoATHOCTHO-CTaTUCTMUYECKUE rPpaddUKN INIEKTPUYECKUX HArpy3oK oTAeNbHbIX rpynn
CeJIbCKOXO35IMCTBEHHbIX NoTpebuteneun

Ceson Ioka3aTenn “acel cyTok
Harpysku 1123|456 |7 |8|9 (101112 (13|14 |15 16|17 |18|19|20|21 |22 |23 |24
P, xBr 252525252535 |50|60(40|30(30|3(40|30(30|30|40| 70 |100| 95| 70|50 35|30
i G 1010|1010 110|15,20| 2020|2020 |20 | 20| 20| 20| 20|20|20| 2020|2020 15|15
P, kBt 25125125125 125|136|45|50|40|30|30|35|40|30|30|30 |30 |40 50| 70]|100| 20|50 | 30
peend G 1010|1010 110|15,20|{20 20|20 |20 |20 | 20|20 |20 20|20 |20| 2020|2020 15|15
P, xBt 202012020 | 25|30(40|45(40|30(30|30(35|30(30|30 (30|30 |3 |40 | 70|100|60 |25
Hero G 101010101515 20|20|20|20|20|20 |20 |20 20| 20| 20|20|20|20|20 |20 20|15
P, kBt 25125125251 25|13 (4555|4030 |30|35|40|30|30 (30|30 |40 |70 |100| 8 | 60|40 |30
ocetb G 1010|1010 110|15,20|{20 20|20 |20 |20 | 20| 20| 20| 20|20|20| 2020|2020 15|15
KoaddunmenTsr ce30HHOCTH
Mecsiubl | 1 1] v Vv VI VII VI IX X XI X1l
K, 1,0 1,0 0,8 0,8 0,8 0,7 0,7 0,7 0,9 0,9 0,9 1,0




Ta6muua [1.4.2. Cyrounsie Tpaiku aKTUBHBIX HArpy30K 00pa30BaTEIIbHBIX YUPEXKICHHA, P =100 kBt

Ceson IToxasarenn “aceI cyTok
Harpysku 112,34 |56 |7|8|9|10(11|12 13|14 |15|16 17|18 19|20 |21 |22 |23 |24
P, kBt 1515|1515 15|15 |15|60 |100{ 95|70 | 65|80 |90 | 70|60 |30 (15|15 15|15 15|15 |15
S G 5| 5|5|5|5|5|5|15/20{20{15(15(20(20|15|15|15| 5| 5| 5|5 |5]|5]5
P, xBr 12 112 |12 |12 |12 |12 |12 |60 | 80 {100 80 | 65|80 | 75|70 |60 |30 |12 |12 12|12 |12 |12 | 12
P e 5|5 |5 |5 |5 |15|20|20|20|15|20|20]|15]15] 15 5 5 | 5
P, xBr 40 | 60 | 80 |100| 80 | 60 | 60 | 50 | 30 | 20
ero G 10 (15|20 (20|20 | 15|15 | 15|10 | 10
P, xBr 12 112 |12 |12 |12 |12 | 40|80 |100{ 80 | 70 | 65|80 | 75|70 |50 | 25|12 |12 12|12 |12 |12 | 12
ocerb G 5/5|5|5]|5]|5|10,20[20{20{20(15(20|20|15|10|10| 5 | 5| 5|5 |5]|5]65
KoaddunmeHTs ce30HHOCTH
Mecsiubl | 1 i AV V VI VII \211 IX X XI X1l
K, 1,0 0,8 0,7 0,6 0,6 0,5 0,3 0,3 0,8 0,8 0,9 1,0




Ta6muna [1.4.3. Cyrounbie TpadiKu aKTHBHBIX HArpy30K MPEANPUSTHIA TOPTOBIH, P =100 kBt

Ceson IToxasarenn “aceI cyTok
Harpysku 1123|456 7|89 |10|11(12 |13 1415|1617 18|19 20|21 22|23 |24
P, kBt 1511515 |15|15|15| 20|40 | 60 | 80 |100| 85|50 |60 |70 |80|70|60|40|30|20 |15 |15 |15
i G 5155|556 ]10/20{3|40(3|3(30|30(40|40(40|35(20|10|10| 5|5 ]| 5
P, kBt 15|115|15|15|15|15|20| 30|40 |60 |80 |85(100/80|70|80|70|60|40|30|20 |15 |15 15
e e 5| 5|5 |5|5|6|10]2|20|40|35|35|40|35|35|40|35|35|20|10[10]5]5]5
P, kBt 1015202020 (25|50 |60 |60|80|70|80|100|80 |60 30|15 15
ero G 5|1 5|110/10|10|10{25|30|30|3|30|3(40(35|30 (15| 5|5
P, kBt 15115|15|15|15|15| 20|40 |60 |80 |80 (10060 |50 |70 |80|60|50|40|30|20|15|15 |15
ocetb G 5/5| 55| 5|6 |10/20|3|40({3 (4030|2040 (40|30 |25|20|10|10| 5| 5|5
KoaddunmeHTs ce30HHOCTH
Mecsubl | 11 ] v Vv VI Vil VI IX X Xl Xl
K, 1,0 0,8 0,8 0,8 0,7 0,7 0,7 0,9 0,9 0,9 1,0 1,0




Ta6muna [1.4.4. Cyrounbie TpaiKi aKTHBHBIX HArpy30K KOMILIEKCOB IO MMPOU3BOICTBY MOJIOKA, P =100 kBt

Ceson IToxasarenn “aceI cyTok
Harpyskw | 1 | 2 | 3 | 4|5 |6 |7 |8|9|10|11|12|13|14|15|16|17|18|19 |20 |21 |22 |23 |24
P. kBt 45 | 45 | 45 | 55 | 60 | 75 | 85 |100]| 90 | 85 | 80 | 70 | 65 | 75 | 80 | 95 | 85 | 70 | 80 | 90 | 75 | 55 | 45 | 45
e 10 (10|10 [10 | 15|20 |20 |30 | 30 [ 30 | 25 | 25 | 25 | 25 | 30 | 30 | 30 | 25 | 30 | 25 | 20 | 10 | 10 | 10
P, kBt 40 |40 |40 | 40 |50 | 60 | 85 [100| 80 | 70 | 60 | 55 | 55 | 60 | 75 | 90 | 75 | 80 | 95 | 85 | 65 | 50 | 40 | 40
P e 10|10 | 10 [ 10 | 15| 20 | 30 | 30 | 30 | 30 | 25 | 25 | 25 | 25 | 30 | 30 | 30 | 30 | 30 | 30 | 25 | 20 | 10 | 10
P. kBt 25 | 25| 25|30 | 55| 70 | 85 |100| 85 | 60 | 50 | 35 | 45 | 60 | 75 | 90 | 75 | 70 | 85 | 95 | 80 | 75 | 50 | 30
e 10 |10 |10 [10 |20 | 25 [ 30 |30 | 30 | 25 | 25 | 25 | 25 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 25 | 20 | 10 | 10
P. kBt 40 | 40 | 40 | 40 | 50 | 60 | 85 |100]| 80 | 70 | 60 | 55 | 55 | 60 | 75 | 90 | 75 | 80 | 95 | 85 | 65 | 50 | 40 | 40
o e 10 |10 |10 [ 10 | 15| 20 | 30 | 30 | 30 | 30 | 25 | 25 | 25 | 25 | 30 | 30 | 30 | 30 | 30 | 30 | 25 | 20 | 10 | 10
KoaddunmeHTs ce30HHOCTH
MecsipI | I 1 v Y VI VII VI IX X XI X1
K, 1,0 1,0 0,9 08 07 07 07 07 08 0,9 0,95 1,0




Ta6muna I1.4.5. Cyrounsie Tpagiku aKTHUBHBIX HArpy30K KOMILIEKCOB IO MTPOU3BOICTBY CBHHUHBI U MTUIIEPaOpHK, P =100 kBt

Ceson IToxasarenn “aceI cyTok
marpyskm | 1 | 2 [ 3|4 |5 |67 |89 10[11]12]13[14]15]16] 171819202122 23] 24
P, <Br 45 | 45 | 45 | 45 | 50 | 55 | 65 | 65 | 80 |100| 90 | 75 | 70 | 70 | 70 | 85 | 75 | 65 | 60 | 60 | 50 | 50 | 45 | 45
e 1010|1010 | 15| 15|20 |30 |25 |20 |20 | 25 | 25 | 25 |30 |25 | 20 | 20 | 15 | 10| 10 | 10 | 10 | 10
P, xBr 35 | 35| 35 | 35 | 35| 40 | 40 | 45 | 75 |100| 85 | 70 | 65 | 65 | 65 | 75 | 75 | 65 | 60 | 50 | 45 | 35 | 35 | 35
P e 1010|1010 10| 15|15 |25 |20 | 20 |20 |20 | 25 | 25 | 25 |20 | 20 | 20 | 15 | 15 | 10 | 10 | 10 | 10
P, <Br 35 | 35| 35 | 35 | 35| 40 | 40 | 45 | 75 |100| 85 | 70 | 65 | 65 | 65 | 75 | 75 | 65 | 60 | 50 | 45 | 35 | 35 | 35
e 10 10|10 |10 |10 | 15| 15 | 25 |20 | 20 | 20 |20 | 25 | 25 | 25 |20 | 20 | 20 | 15 | 15 | 10 | 10 | 10 | 10
P, xBr 35 | 35| 35 | 35| 35|40 | 40 | 45 | 75 |100| 85 | 70 | 65 | 65 | 65 | 75 | 75 | 65 | 60 | 60 | 45 | 35 | 35 | 35
o e 101010 |10 | 10| 15| 15 |25 |20 | 20 | 20 |20 | 25 | 25 | 25 |20 | 20 | 20 | 15 | 15 | 10 | 10 | 10 | 10
KoaddunmeHTs ce30HHOCTH
Mecspr | T i v v Vi Vi Vi IX X XI X1
K, 1,0 1,0 0.8 0.8 0.8 05 05 05 0,8 0.8 0.8 1,0




Tabnuua I1.4.6. Cytounble rpa@uKkd aKTUBHBIX HArpy30K KOMILIEKCOB IO MPOW3BOJCTBY TOBSJIMHBI U BbIpalllUBaHUSI HETEIEH,

P =100 Bt
Ceson IToxa3zarenun “acel cyTok
Harpysku 112|3|4|5|6|7/|8|9 (101112 (13|14 |15 16|17 |18|19|20|21 |22 |23 |24
P, xBr 60 | 60 | 60 | 60 | 60 | 65| 75 | 75 |100| 85 |80 |65 |65 | 70|80 |80|80|65|65|60|60|60] 60|60
i G 10{10|10|10 10|15, 20|35|30|25|3|35|40|35|31(30|25|15|15|10|10 (10| 10|10
P, kBt 45 | 45 |45 |45 (45160 | 75|85 (100190 |85 |75|65|70| 75| 757580 |75|70 |60 |40 40| 40
peend G 101010101020 |{30|35|30|30|35|35|40|35|3|30|3|20|20|20|15|10|10| 10
P, kBt 40 |40 |40 |40 |40 | 65| 75190 (100185 |80 | 75|65 |70 | 75|75 |75|80|75|70|60|40 |40 |40
Hero G 101010101015 |25|35|30|35|40 (40|40 |35|35|3|30|3|25|25]15|10|10| 10
P, kBt 50 |50 |50 |55 | 55|60 |60|80|100|95 |85 |85 |85 |75 |75|75|70 |75 |65|65|60]|60]|55]50
ocerb G 10{10|10|10 20|30 |30 (3530|303 (3|3 |40|40|35|3 (3025151010 10|10
KoaddunmeHTs ce30HHOCTH
Mecsiubl | 1 1] v Vv VI VII VI IX X XI X1l
K, 1,0 1,0 0,8 0,8 0,8 0,5 0,5 0,5 0,9 0,9 0,9 1,0
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Ta6muna [1.4.7. Cyrounsie TpaiKu aKTHBHBIX HArpy30K TETUTUYHBIX KOMOMHATOB C 000TPEBOM OT KOTEJIbHBIX, P =100 kBt

Ceson IToxasarenn “aceI cyTok
Harpysku 112,34 |56 |7|8|9|10(11|12 13|14 |15|16 17|18 19|20 |21 |22 |23 |24
P, xBr 50 | 50 | 50 | 50 | 50 | 60 | 75 | 90 | 90 [100| 95 |90 [ 85 |90 |95 |95 |90 |90 |90 |90 |90 |90 |90 |60
S G 5/5|5|5|5|5|10(10/(10(10(10j10j10|10|10|10|10|10|10| 5| 5| 5]|5]5
P, xBr 70{70 (70|70 70|70 |75 |75|85|90(100| 9585|909 |90 |85 |8 8|80 |80|80|75]|70
P e 5 |5|5|5|5|5|1|12 10 10|10|10|10|10]120|120|120|10|20|5 |5 5|55
P, xBr 40 | 40 |40 | 40 | 40 | 45|60 |75 |85|100{ 90 |85 | 70|80 |90 |90 | 70| 70| 70|60 |60 |50]|40]40
ero G 5|/5|/5|5|5|5|5(10{10(10|10|10|10|10|10|10|10|10|10| 5|5 | 5] 5|5
P, xBr 70{70 (70|70 70|70 |75 |75|85|90(100| 9585|909 |90 |8 |8 8|80 |80|80|75]|70
ocerb G 5/5|5|5|5|5|5|10/(10(10(10(10j10|10|10|10|10|10|10| 5| 5| 5]|5]5
KoaddunmeHTs ce30HHOCTH
Mecsiubl | 1 i AV V VI VII \211 IX X Xl X1l
K, 1,0 1,0 0,8 0,8 0,7 0,3 0,3 0,3 0,3 0,6 0,6 0,7




Ta6muna [1.4.8. Cyrounbie rpaiku aKTHBHBIX HArPY30K OJTHOCMEHHBIX MTPOMBIIUICHHBIX MIPEIPUATHH, P =100 kBt

Ceson IToxasarenn “aceI cyTok
Harpysku 1123|456 7|89 |10|11(12 |13 1415|1617 18|19 20|21 22|23 |24
P, kBt 1511515 |15|15|15| 20|40 | 60 | 80 |100| 85|50 |60 |70 |80|70|60|40|30|20 |15 |15 |15
i G 5/5| 55| 5|5|10/20|3|40|3 |3 (30(30(40(40|40|35|20|10|10| 5| 5|5
P, kBt 1511515 |15|15|15|25 |45 |65 |80 (10065 |45 |60 |70 |80|70|60|45|30|20 |15 |15 |15
e e 5| 5|5 |5|5|5|10]20|35|40|35|35|30|30|40|40|40|35|30|10[10]5]5]5
P, kBt 101010 10| 15|20 |30 |50 |70 |85|100{80 |40 |60 |70 |60|70|60|45|35|20 |15 |10 10
ero G 5155551020340 |35 |3|3|30[30{40|40|40|35|30(10(10| 5| 5|5
P, kBt 1511515 |15|15|15| 20|40 |60 |80 (10085 |45 |60 |70 |80|70|60|40|30|20 |15 |15 |15
ocetb G 5/5| 55| 5|5|10/,20|3|40|3 |3 (30(30(40(40 |40 |35 |30 |10|10| 5|5 |5
KoaddunmeHTs ce30HHOCTH
Mecsubl | 11 ] v Vv VI Vil VI IX X Xl Xl
K, 1,0 1,0 1,0 0,9 0,8 0,8 0,8 0,8 0,9 0,9 0,9 1,0




Ta6muna I1.4.9. Cyrounsie rpadyiku aKTHBHBIX HArpy30K ABYXCMEHHBIX MPOMBINUICHHBIX MPEANPHUITAN, P =100 kBt

Ceson IToxasarenn “aceI cyTok
marpyskm | 1 | 2 [ 3|4 |5 |67 |89 10[11]12]13[14]15]16] 171819202122 23] 24
P, <Br 25 | 15| 15 | 15 | 15 | 15 | 20 | 35 | 60 | 80 |100| 85 | 50 | 60 | 80 | 60 | 60 | 80 | 90 | 70 | 45 | 60 | 75 | 50
e 155 |5|5|5|5|10|20|35|40|35|45|30|30|40|35]|35|40)40]40]|30]35]40]30
P, xBr 25| 15| 15 | 15 | 15 | 15 | 20 | 35 | 60 | 80 |100| 85 | 50 | 60 | 80 | 60 | 60 | 80 | 90 | 70 | 45 | 60 | 75 | 50
P e 155 |5|5|5|5|10|20|35|40|35|45|30|30|40|35]|35|40]40]40]|30]35]40]30
P, <Br 201010 |10 | 10| 10 | 15 | 30 | 60 | 80 [100| 85 | 50 | 60 | 80 | 60 | 60 | 80 | 90 | 70 | 45 | 60 | 75 | 50
e 155 |5|5|5]|5|10|20|35|40|35]|45|30]|30|40]|35]|35]|40]40]40]|30]35]40]30
P, xBr 25 | 15| 15 | 15 | 15 | 15 | 20 | 35 | 60 | 80 |100| 85 | 50 | 60 | 80 | 60 | 60 | 80 | 90 | 70 | 45 | 60 | 75 | 50
o e 155 |5|5|5|5|10|20|35|40|35|45|30|30|40|35]|35|40]40]40]|30]35]40]30
KoaddunmeHTs ce30HHOCTH
Mecspr | T i v v Vi Vi Vi IX X XI X1
K, 1,0 1,0 1,0 0.9 0.8 0.8 0,8 0.8 0.9 0.9 0.9 1,0




Ta6muna I1.4.10. Cyrounble rpadMku akTHBHBIX HArPY30K TPEXCMEHHBIX POMBINIICHHBIX TPEANPUSITHH, P =100 kBt

Ceson IToxasarenn “aceI cyTok
Harpysku 112,34 |56 |7|8|9|10(11|12 13|14 |15|16 17|18 19|20 |21 |22 |23 |24
P, xBr 507518580 |45|60| 75|55 |60 |80|100(85 |50 |60|80|60|60|80|9|70/|45|60]| 75|50
S G 3514014040 |30|35|40 40 |35|40|35(45|30|30(40|35|35|40|40|40|30|35|40]30
P, xBr 50| 75|85|80 45|60 | 75|55 |60 |80(100| 85 |50 |60|80|60|60|80|9 |70 |45 |60 | 75|50
peend G 3514014040 |30|35|40 40 |35|40|35(45|30|30(40|35|35|40|40|40|30|35|40]30
P, kBt 45170180 | 75|40 | 55|70 |50 |5 |75(100| 80|45 |55 | 7555557590 | 70|40 |60 | 70|45
ero G 3540 (40|40 30|35(40|40(35|40(35|45(30|30(40|35|35|40 (40|40 |30 |35|40]30
P, xBr 50| 7585|800 45|60 | 75|55 |60 |80(100| 85|50 |60 |80|60|60|80|9 |70 45|60 | 75|50
ocerb G 35140140 |{40|30|35|40 40 |35|40|35(45(30|30(40|35|35|40|40|40|30|35|40]30
KoaddunmeHTs ce30HHOCTH
Mecsiubl | 1 i AV Vv VI VII VI IX X XI X1l
K, 1,0 1,0 1,0 0,9 0,8 0,8 0,8 0,8 0,9 0,9 0,9 1,0




Ta6bmuma I1.4.11. Cyrouynble TpaduKku aKTUBHBIX HArpy30K OJIHOCMEHHBIX CE30HHBIX MPEANPUATHH 10 mepepadoTke
CCIIbCKOXO03STUCTBEHHON POAYKIIMH, P =100 kBt

Ceson IToxa3zarenun “acel cyTok
Harpy3ku 112,34 |5|6 |7 |8|910(1112|13 141516 |17 18|19 |20 |21 |22 |23 |24
P, kBt 15115151515 15| 20|40 | 60 | 80 |100| 85 |50 | 60 | 70 |80 |70 | 60 | 40 | 30 | 20| 15| 15|15
e (O 5|/5|5|5|5 |5 (10203 |40|35|35|30|30(40/40|40|35|30|10(10| 5|5 |5
P, xBr 151515 |15|15| 1520 | 40 | 60 | 80 100 85 |50 |60 | 70 | 80 | 70 | 60 | 40 | 30 | 20 | 15 | 15 | 15
peene G 5(5|5|5|5|5|10/203]40|35|3 3030|4040 /40353010105 |5 |5
P, kBt 101101010 15|20 | 30|50 | 70 |85 |100| 80 40| 60| 70|80 |70 60|45 35|20| 15|10 |10
e G 5(5|5|5|5|5|10/203]40|35|3|30|30|40|40 /40353010105 |5 |5
P, xBr 151515 |15|15| 15|20 | 40 | 60 | 80 {100 85 | 50 | 60 | 70 | 80 | 70 | 60 | 40 | 30 | 20 | 15 | 15 | 15
oeEHh G 5|/5|5|5|5 |5 (10203 |40|35|35|30|30(40/40|40|35|30|10(10| 5|5 |5

KoaddunmeHTs ce30HHOCTH

Mecsiubl | 1 11 v V VI Vil i IX X Xl X

K, 0,6 0,4 0,2 0,1 0,1 0,2 0,5 0,8 1,0 1,0 1,0 1,0




Ta6bmuma I1.4.12. Cyrtounble TpaduKH aKTHUBHBIX HArpy30K JBYXCMEHHBIX CE30HHBIX MPEANPHUATHN IO mepepadoTKe
CCIIbCKOXO03STUCTBEHHON POAYKIIMH, P =100 kBt

Ceson IToxa3zarenun “acel cyTok
Harpy3ku 112,34 |5|6 |7 |8|910(1112|13 141516 |17 18|19 |20 |21 |22 |23 |24
P, kBt 251151515 |15 15|20 | 35|60 |80 |100{ 85 |50 60|80 |60 |60|80 9 70|45 |60 | 75|50
e (O 15/ 5|5 |5 | 5|5 |10[20|35]40|35|35|30|30|40|35|35|40 |40 40|30 |35|40]30
P, xBr 25|15 |115|15|15| 15120 | 35|60 80100 85|50 |60 |80 |60|60|80 9 70|45 |60 75|50
peene G 155 | 5|55 |5 102035 |40|35(35|30|30 40 |35|35|40 40|40 |30 |35 |40]|30
P, kBt 2011010 (10|10 10| 15| 30|55 |75|100( 85 |45 55| 75|55 |55|75|90 | 70|40 |60 | 75|45
e G 15/5| 5|5 |55 102035 |40|35(35|30|3040|35|35|40 40|40 |30 |35 |40]|30
P, xBr 25|15 |115|15|15| 15120 | 35|60 |80 (100 85|50 |60 |80 |60|60|80 9 70|45 |60 75|50
oeEHh G 15/5 |5 |5 | 5|5 |10[{2035]40|35|35|30|30|40|35|35|40 |40 40|30 |35|40]30

KoaddunmeHTs ce30HHOCTH

Mecsiubl | 1 11 v V VI Vil i IX X Xl X

K, 0,6 0,4 0,2 0,1 0,1 0,2 0,5 0,8 1,0 1,0 1,0 1,0




Ta6muma I[1.4.13. Cytounble rpaduKyd aKTUBHBIX HAarpy30K TPEXCMEHHBIX CE30HHBIX TMPEANPUATHM 10 mepepadoTke
CCIIbCKOXO03STUCTBEHHON POAYKIIMH, P =100 kBt

Ceson IToxa3zarenun “acel cyTok
Harpy3ku 112,34 |5|6 |7 |8|910(1112|13 141516 |17 18|19 |20 |21 |22 |23 |24
P, xBr 50 | 75|85 (80|45 |60 | 75|55 |60 |80 |100{ 85 |50 60|80 |60 |60 |80 9 | 70|45 |60 | 75|50
e (O 3514040 (40 |30 354040 (35|40 |35(45|30|30|40|35|35|40 |40 40|30 |35|40]30
P, xBr 50| 75|18 |80 |45|60 | 75|55|60 80100 85|50 |60 |80 |60|60|80 9 70|45 |60/ 75|50
peene G 35|40 140 |40 | 30| 35|40 40| 35|40 |35|45|30|30|40|35|35|40 40|40 |30 | 354030
P, kBt 45|70 |80 | 75|40 |55 |70 |50 |55 | 75(100| 80 | 45 |55 |75 |55 |55 | 75|90 |70 |40 |60 | 70|45
e G 35|40 140 40 | 30| 35|40 |40 |35|40|35|45|30|30|40|35|35|40 40 40|30 |35 |40|30
P, xBr 50| 75|18 |80 |45|60 | 75|55|60 80100 85|50 |60 |80 |60|60|80 90 70|45 ]|60 75|50
oeEHh G 35140 (40 (40 |30 |35 |40|40|{35|40|35(45|30|30|40|35|35|40 |40 40|30 |35]|40]30

KoaddunmeHTs ce30HHOCTH

Mecsiubl | 1 11 v V VI Vil i IX X Xl X

K, 0,6 0,4 0,2 0,1 0,1 0,2 0,5 0,8 1,0 1,0 1,0 1,0
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