JABH3 «XepcoHCchKUil Iep:KaBHUI arpapHUil YHIBepCUTE)
®akynpTET BOJHOTO I'OCIIOAAPCTBA, OyNIBHUIITBA TA 3€MJIEYCTPOIO

Kadenpa ['iaporexnigyaoro Oy 1iBHUIITBA, BOAHOT IHXKEHEPIl
Ta BOJTHUX TEXHOJIOTiN

INPOEKTYBAHHA CUCTEMH BOAOINOCTAYAHHA
HACEJIEHOTI'O ITYHKTY

METOMYHI1 BKa31BKH J10 BUKOHAHHS KypPCOBOi poOOTH
3 IUCHUIUTIHA «Bomonocrtadands 1 BOIOBIABEACHHS
VT 3100yBaYiB BUILOT OCBITH Mepioro (0akaaaBpChKOIo) piBHS
3 Kypcy JAEHHOI Ta 3a04HOi (POpMU HaBYAHHS
cnenianbHOCTI 194 «['inpoTexHiuHe Oy IIBHUIITBO,
BOJIHA 1HXKEHEPIs Ta BOJAHI TEXHOJIOT11»

Xepcon-2019



VI]IK 628
Bosomun M.M. IIpoekTyBaHHsI CHCTEMH BOJAONOCTAYAHHS HACEJIEHOI0
NYHKTY METOJWYHI BKa3iBKM JO BHUKOHAHHS KypCOBOi POOOTH 3 JUCHUILIIHH
«BomomocTauanHss 1 BOJOBIIBENCHHS» [JIs1 3M00yBadiB BHUINOi OCBITH TIEPIIOTO
(baxanmaBpchKOro) piBHS 3 Kypcy JIEHHOI Ta 3a09HOI ()OPMHU HaBUAHHS CIICHIAILHOCTI
194 «l'igporexHiuHe OYyMIBHUIITBO, BOJIHA 1HXKEHEPIS Ta BOAHI TEXHOJOTii» - XepCOH:

JIBH3 XJIAY, 2019.- 16¢.

Vxnamadi: K.T.H., Jo1ieHT Boxomma M. M.

Peniensent: x.1.H., goneHT Auin O.€.

MetoauyHi BKa3iBKHM PO3TIIIHYTO 1 PEKOMEHAOBAaHO JO JAPYKY Kadeaporo
['ippoTexHiuHOrO OyAIBHUITBA, BOJHOI 1H)XEHepii Ta BOAHUX TexHousorii (Nel Bim 27
cepnast  2019p.) 1 HaBYaJIbHO-METOIMYHOIO KOMiciero (akynprery BomHoro

rocrogapcTBa, OyniBHUITBA Ta 3emiieycTporo (Nel Bix 28 ceprius 2019p.)

© Bomommia M. M.



3mict

3 1172 0 4

1. OCHOBHI MOJIOKEHHS KYPCOBOTO MPOEKTYBAHHS CHCTEMH BOJIOMOCTAYaHHS. . .......... 5
1.1.Tema: IIpoekTyBaHHS CUCTEMH BOJIOTIOCTAYaHHS HACEJICHOTO MyHKTY......... 5
1.2.Opi€HTOBHHIA 3MICT KYPCOBOT POOOTH . ... vnetettainttaieeaneeaaeeneanieennnnnns 5

1.3. Buxigni mafi I CKIQTAHHST POOOTH. ... .uvveettett et enneenteenneeanaeanneannns 6

| 3 ) 1 £ 3 o 1o 170 5 & Z S 6

1.5. TTOpSAAOK BUKOHAHHS POOOTH .. ... tenseeenntteennteeeneeenneeeanneeaanneannneeenns 7

2. ODOPMITCHHS POOOTH. . .+ et enete ettt eentteantte e ettt et ee et e eaeeeaseeeaneeeaaneeanaaness 8
3. ITOpSAIOK 3aXUCTY KYPCOBOT POOOTH . . .uvveenetttentteeeneeeateeeaiteeeaateeeaneeanneeaennas 9
4. PEKOMEHIOBAHA JIITEPATYPA: «« v vt neveeenneeennneeennneeennaeeanneeanneeeaneeennseeenneeennens 9
5. MetoauuHi peKoMeHAAIlT 010 BUKOHAHHS KYPCOBOT POOOTH. ..uuvvvvennreeavnnannnns. 10
5.1, 3arambHI TIOTOMKEHHS . « . vt et eente et et enteeeneeeaeetee et eeteeaneeenneenneenans 10

TP 217 0: 01 0 6 1 €21 & FO S 11

5.3. PO3paxXyHKOBI BUTPATH BOJIH . ... uvveeenreeeanneeeansesenneeaneeannneeannneennnens 12

5.4, JIKEpEeIa BOTOTOCTAUAHHS . .. .uuuveeeennntaeeeeentaeeeeennnaeeeenannaeeeannnnneens 12
5.5.00rpyHTYBaHHS BUOOPY ONTUMAJILHOI CUCTEMHU BOJOTIOCTAYaHHS . . .......... 13

5.6. BomonpoBiaH1 CIIOpY/I 1 INIOMIAAKHU JUIS IXHBOTO PO3MIIICHHS. ... .............. 14

5.7. BOJTIOBOZIM 1 MATICTPATTBHI MEPEIKI .« evvveennreeeenneeennneeanteeennneeeaneeannnenn 15

5.8. TexHIKO-€KOHOMIYHI ITOKA3HUKU CUCTEMHU BOJOIMOCTAYAHHS . . .'veeennnnn... 16



BCTYII

MeTor0 BUKJIAIAaHHSA JUCHHUIUIIHU ~BojorioctadadHHsi 1 BOJIOBIABEACHHSA €
MIJrOTOBKA (haxiBIB, 3/IaTHUX KOMIUJIEKCHO BHUPIIIYBaTH 3ajJadi sIK T1IIPOTEXHIYHHX
Meriopalliif, Tak 1 KOMyHaJIBHOIO TocrnojapcTBa. B OCHOBY IUCHUILIIHK TOKJIAIEHO
OCTaHHI JOCATHEHHS HayKH 1 TexHiku. [1ix gac BuBUeHHS i1 3100yBa4aMul BUIIOT OCBITH
BUKOPHCTOBYIOTBCS OTpPHUMaH1 paHille 3HaHHS 3 TaKuX IHXKEHEPHUX KYypCiB K
TiJpaBiiKa, T€OJIOTis, T1IPOTEOIOTis, TIAPOTEXHIYHI CITOPYAH, HACOCH 1 HACOCHI CTaHITI1
Ta 1HIII.

MaiiOyTHii (axiBelb 3HAHOMUTHCS 3 MUTAHHSIMHU 3a0pYTHEHHSI MPUPOIHUX BOJI,
a TaKOX 3 OCHOBHUMH METOJIaMU TOJIIIIIEHHS SKOCT1 BOJU JJIsi TOCMOAAPChKO-TIMTHUX
Ta TEXHIYHUX MOTPeO, a TaKOX 31 CXeMaMHU CHCTEM BOJIOBIJBEJCHHS, 3 MUTAHHSIMU
yTHIII3alli OYHMILEHUX CTIYHHUX BOJ 1 0Caay 3 YpaxyBaHHSIM €KOJIOTYHUX BUMOT.

TeopeTnyHi OCHOBM KypCy BHKJIAQNAIOThCA B JIEKIISAX, NPAKTUYHI — Ha
7a00paTOPHUX, TMPAKTUYHUX 3aHATTAX Ta MiJ 4Yac BHUKOHAHHS KypCOBOi 1
KBamQikamiitHoi poboT VY mponeci BUBYEHHS JUCLUUILIIHU BUKOPHCTOBYIOTHCS
IHTEpHET-pecypc, MOJENl CIopyad, J1abopaTopHi YCTAaHOBKM Ta 1HIIN TEXHIYHI 3acO0U
HaBuaHHs. Jlesiki po3paxyHku 3700yBadl BUIO1 OCBITH BUKOHYIOTH Ha [IEOM.

Bukonannss kypcoBoi poOOTHM Ha JI€HHOMY BIJJUII 1 KypcoBoi poOOTH Ha
3a09HOMY JOTIOMOXE 3/100yBadaM BHUIIOi OCBITH OBOJIOJIITH OCHOBAaMHU KOHCTPYIOBAHHS,
PO3paxyHKIB, TEXHIKO-€KOHOMIYHOT OIlIHKA CHCTEM BOJOIOCTAYaHHSI. 3a YMOBH
OMpallOBaHHsI MaTepialiB BOHU 3700yBalOTh HABUYKH CaMOCTIIHO aHali3yBaTH poOOTYy
OKpPEMHX CIOPYJ 1 CUCTEMH B LIJIOMY 1 IpUIMATH TEXHIYHI PIILIEHHS.

MeroanuHi BKa3iBKU CKJIQJICHO 3 YPaXyBaHHSIM ICHYIOUUX METOJIUYHUX I1XOIiB
JI0 TPOEKTYBAaHHS CHUCTEM BOJOMNOCTA4YaHHS, MIIOYUX JIEP)KaBHUX CTAHAAPTIB 1
HOPMATHUBHOI JITEPATYpH 1 MOXYTh BHUKOPHUCTOBYBATHCS TMPHU PO3poOIl BiIMOBITHUX
PO3MLIIIB Y KYPCOBiH pOOOTi.

CrpyKTypa ITHCUMILIIHA

B 1. uncni Kountponb
Mudp ®opma Besoro 5 .
. Ce- rouHu/ = = s X B
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1. OcnoeHi nonorcenns KypCco6020 npoeKmy6anHs cucmemu 6000NOCMAYAHHA

1.1. Tema: HpOGKTyBaHHﬂ CUCTEMH BOAONMOCTAYaHHA HACCJICHOT' O ITYHKTY.

MeTta npoekTyBaHHS: 3aKpINUTH 3HAHHA, OJIEpXKaHI HA JIEKLIAX 1 MPAKTHUYHUX
3aHATTAX 3 TMPOEKTYBAaHHS CHUCTEM BOJIOTIOCTAYaHHA, OJEPXKAaTH HABUYKU MO0
TEXHIYHUX PO3PaXyHKIB 1 CKJIaJJaHHS MOSICHIOBAJILHOI 3aITUCKH.

1.2.0pi€eHTOBHUII 3MICT KypPCOBOi po00TH

Beryn

1. BogocnoxuBaHHS.
1.1.Cxnag BOJOCHOKUBAYIB 1 pO3PaXyHOK JOOOBOIO BOJIOCIIOKUBAHHS.
1.2.PexuM BUTpaTH BOJU CIIOKMBAaYaMu BIIPOJIOBXK JT00U.
1.3.Bulip pexxumy poOOTH HACOCHOT CTAHIII1.
1.4.Po3paxyHKOB1 BUTPATH BOJIH.

2. IlpoexTyBaHHs BOJ03a00py 13 MIJ36MHOTO BOJTHOTO JKepera.
2.1.Po3paxyHOK KUIBKOCTI CBEPIJIOBUH 1 BETMYMHU MOHUKEHHS BOJH.
2.2.Bubip wmicisg  pO3MIIIEHHS  CBEPJJIOBUH, BHU3HAY€HHsS  TJIMOWHH,

PO3pPaxyHKOBHX MO3HAYOK.
2.3.BononpuiiManbHa YacTUHA TPyOUaCTUX KOJIOS31B.
2.4.BuOip cnoco0y 1 TEXHIYHUX 3ac001B OypIHHS CBEPJIOBUHHU.
2.5.KoHCTpyKIIisl CBEPAJIOBUHH.
2.6.00nagHaHHs TpyO4acTUX KOJIOISI31B.

3. TI'impaBniunuii po3paxyHOK BOJOTPOBITHOT MEPEXKi.
3.1.TpacyBaHHs Mepexi.
3.2.Bubip pexxumy KUBJICHHS MEPEKIi.
3.3.Bu3HaveHHs BY3JI0BUX PO3PAXYHKOBUX BUTPAT HA JIJISTHKAX MEPEXKI.
3.4.T'impaBiaiuHuil po3paxyHOK KUIbIIEBOI MEpeXki 3 BUKOpUcTaHHIM EOM.
3.5.Po3paxyHok 1 06magHaHHS BOJAOBO/IIB.
3.6.JletamoBaHHs MEPEXKi.
3.7.I'mubuHa 3akIagaHHs BOJAOBO/IIB 1 BOJOMPOBITHUX TPYOOIIPOBO/IIB.

4. HamipHO-perymnrodi CIopy/Iu.
4.1.Bu3zHadyeHHs BUIBHUX HAMOPIB y MEPEXKI.

4.2 .Po3paxyHOK HalipHO-PETYJIIOI0YO] 1 3alIaCHOI MICTKOCTI.
4.3 KoHcTpyKIis BOJOHAMIPHOI OallITH 1 pe3epByapis.
5. 30HM caHITapHOI OXOPOHHU.
6. TexHiKO-€KOHOMIYHI MTOKA3HUKH.
Jlitepatypa.



1.3. BuxiaHi gaHi Ans ckjiIagaHHsA podoTH

[IpoexkTyBaHHSI 1 PO3PAXyHKA CHUCTEMH BOJOMOCTAYaHHS HACEJIEHOTO MYHKTY
ABJIIE COOOI0 3ajadyy 3HAXOJUKEHHS YITKOTO CIIOJIYYeHHS OKpEMHUX CHOpyn 1 ix
TEXHIYHOT'O PIIIEHHA, 3a SKUX 3abe3reuvyBajgach OM MMojada MOTPIOHOI KUIBKOCTI 1
SIKOCT1 BOAM BOJIOCTIOKHMBAYAM 13 3aJJaHUM HArlOpOM IMPHU HAMEHIINX 3aTparax sK Ha ix
OyAIBHHUIITBO, TaK 1 HA EKCIUTyaTallil0 Ha PO3PaxXyHKOBH Mepiof. Y CHilIHe BUPIMICHHS
miei 3amgadi Moxke OyTH JOCATHYTO TUIBKM B pPE3yJbTaTl CIIOJIY4YeHHS METO/IIB
BapiaHTHOTO MPOEKTYBAHHS 1 TEXHIKO-€KOHOMIYHUX PO3PaXyHKIB MOXKJIMBUX CXEM IPH
PI3HUX PEeXKHUMaXx iX poOOTH 3 ypaxyBaHHIM HaHWOLIbIIOI KITBKOCTI (PaKkTOpiB.

J1J1st BUKOHAHHS pOOOTH BUKJIaJayeM BUIAAIOTHCS OCHOBHI MaTepiaiu:

- TEHIUIaH HACEJIEHOTO MyHKTY;

- CTPYKTYypa 1 KUIbKICTh CITOKHBAYIB,;

- J1aHl Ipo MiJI3EMHE JKEPEIO BOJONOCTAYaHHS;
- TOBEPXOBICTh 3a0YI0BH.

3n00yBauamMu BHILOI OCBITH NPOBOAUTHCS BHOIp HOPM BOJOCHOKHMBAHHS,
MPU3HAYAIOTHCS BUTbHI HANOPU 1 BU3HAYAETHCA CHOCIO TaciHHS TMOXKapy, MPOBOIUTHCS
PO3paxyHOK BOAOCIOKHUBAHHS.

[li marepianu € OCHOBHUMHM [UJIsi TOJNAJBIINX PO3pPaxXyHKIB BOJOIPOBIIHUX
CTIOPY/I CUCTEMH.

1.4. Cxuan podotu

Pobota cknamaerbes 13 MIECTH PO3/LIIB: pO3PaXyHKOBO-TIOSCHIOBAIBHOI 3aIMHUCKH,
KpPECJICHHS 1 TEXHIKO-€KOHOMIYHHUX TTOKA3HUKIB.

Po3paxynkoeo-noachniosanvna 3anucKka NOBUHHA MICTUTH:

- aHal3 BUXIOHUX JaHHX;

- 00rpyHTyBaHHS BUOOPY MICLS PO3TAIlyBaHHS BOJ103a00pYy;

- OOIpyHTYBaHHSI CX€MHU BO/03a0IpHOTO BY3Ja, TUIY 1 KOHCTPYKIIii BOJ03a01pHOI
CTIOPY/IH;

- TIJpaBIIYHUNA PO3PAXYHOK BOAONPUHMATIBHUX 1 BOJONPOINYCKHHUX MPUCTPOIB
B07103a00PiB 13 MPU3HAYCHHSIM PO3MIPIB BIAMOBIIHUX KOHCTPYKIIIN 1 TPUCTPOIB;

- OOTpyHTYBaHHS KUIBKOCTI MPAIIOI0YMX 1 PE3EPBHUX BOA03a00PIB 1 iX €IEMEHTIB
32 YMOBH HAQJIHOCTI Ta EKOHOMIYHOCTI 3a00py BOJIH 13 JIXKEPEIIa;

- TIJpaBIIYHI PO3PAXYHKHM BOJOBOJIB 1 BOJOMPOBITHUX MEpPEX NpPH PIZHUX
pexumax ix podoTu;

- pO3paxyHKH €MHOCTEM 1 OCHOBHUX pO3MIpIB OamT 1 pe3epByapiB; BUIBHHUX
HaIopiB y MEpeXki Ta HAIOPiB HACOCHUX CTaHIIIN;

-  OMMCAHHA MPUUHATUX KOHCTPYKIII Ha MEPEXi 1 COpy.l Ha Hiil.



VY 3anucii moBuHHI OyTH po3MilieH] rpadikd BOJOCHOXKUBAHHS 1 MoAadl BOAU
HacoCaMH, a TAKOK PO3PaXyHKOBI CXEMH MEPEXk1 1 BOJIOBOJIIB.

Ha kpecnennsax (ctangapTHi TUCTH A4) MOBUHHI OyTH MpEJICTaBICHI MaTepiaiu
(YKa3ylOThCsl BUKJIQJIaueM):

- TEHIUIAaH HACEeJICHOr0 TYHKTY 3 HAHECCHHMMH BOJOBOJAMH, MEPEXKEIO
MariCTpaJbHUX JIiHIM, BOJOHAMPHUMH OarTamMy, HACOCHUMHU CTaHISIMA Ta
IHIIMMH BOJIOTIPOBIIHUMHU CriopynaMu. By3iu BoIOmpoBiAHOI Mepeki MOBUHHI
OyTH TTPOHYMEPOBaHMMH, a HA MEPEXi 1 BOAOBOJAX — 3a3HAYCHUMHU JIOBXKHHA iX
JIJISTHOK 1 1laMeTp Tpyo;

- m'e3oMeTpuyH1 Ipodii;

- MOHTa)XHa CXeMa MEpexi, JIeTalll OCHOBHUX BY3JIIB 1 KOJIO/IS31B;

- KOHCTPYKIIi MEPEeXOiB MiJ JOPOTraMH, BOJIOCTOKAMH Ta THITUMHU MEPEIIKOIaAMHU;

- OKkpemi cropyau (CBepJJIOBHMHA, OEpEeroBHil KOJOMASI3b, BOJOHAIIpHA OalnTa,
pe3epByap, YyCTaHOBKA ISl 3HE3apasKeHHS BOJIM.

TexHiKO-eKOHOMIYHI NOKA3HUKU NPUUHAMUX 6apiaHmié BU3HAYAIOTHCS 3a
YKPYITHEHUMU MOKa3HUKaMU (PUBOJISATHCS B 3aITUCIT).

1.5. IlopsAaioK BUKOHAHHSA POOOTH

PoGoty cniji po3noynHaTH 3 BU3HaUY€HHS J0OOBOT0 BOAOCTOKUBAHHS, MICJIS YOTO
MpoaHaIi3yBaTH MOXJIMBI CXeMHU BojomnoctadyaHHs. [1oTiM Ha miaHi 3A1MCHUTH BHOIp
TpacH JIiHIA BOJOMPOBIAHOI MEPEXi, BU3HAYUTH MICIIC PO3MIIICHHS HACOCHUX CTaHIIIN,
pe3epByapiB, BOJOHAIIPHOI OAllITH, CKJIACTH Tpadik MOTOJUHHOTO BOJOCIOKHWBAHHSI.
Ha mnnani BuOpatu miomanky Boa03a0ipHUX cCropyZd (TMOBEpPXHEBHM 1 Mi3eMHUN
BO7103a00pH) BU3HAYUTHU CXEMY B0J103a0ipHOTO By3ia (st 000X BOM03a00piB), THII 1
KOHCTPYKIIIIO BOJ03a00py 1 MOro OKpEeMHUX €JIEeMEHTIB. BU3HAUUTH TIAaHOBI PO3MIPH 1
BHUCOTHI MO3HAYKH BOJ103a0ipHOTO By3na. BuOpatum matepian TpyO BOIOMPOBIIHOT
Mepexi 1 BOJIOBOIB, BU3HAYUTH PO3PaXyHKOBI peKUMHU POOOTH BOJOIPOBIAHOI MEpEXi,
CEKYHIHI BUTPATH BOJY 1 MOXKJIMBI BapiaHTH pOOOTH MEPEXi IMiJT 4ac MOKEXKI.

Bukonagsimm 1110 poO0Ty, MOKHA MIPUCTYTATH JIO TIAPABIIYHUX PO3PAXYHKIB.

Jlna 60003ab0pie niozemHux 600 TIAPABIIYHI PO3PAXYHKH CJiJ PO3MOYMHATH 3
BU3HAYCHHS BEJIWYMHU 3HIDKCHHS CTaTUYHOTO PIiBHSA TpU 3a00pi PO3paxyHKOBOT
BUTPATU BOJM, BU3HAYEHHS PO3MipiB (UITpa 1 pO3MIllleHHsS CBepAsioBUH. Kpim Toro,
npu oOJIalITyBaHHI TPYHOBOTO BOJI03a00pYy MiA3€MHHUX BOJ, 00 €IHAHOTO OJHUM
30IpHUM KOJIOJs3eM (pe3epByapoM), pPO3PaxOBYIOThCA JiaMETPU BOJOBOIIB, IO
3’€IHYIOTh OKPEeMi BOJIOMIPUIMAIbHI CIOPYAH 3 BOJI030IPHUM PE3epPBYapOM.

Po3paxyHok  600onpogionoi  mepeixci  pPO3NOYMHAETHCS 3  BU3HAYCHHS
PO3paxyHKOBHX BUTPAT BOJAU Ha KOXKHIN AUISAHIII MEpexi 1 BUOOPY iaMeTpa TpyO, micis
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YOro BHM3HAYAIOTHCS BTPATH HAMOPY B TpyOax 1 MPOBOAMUTHCA KIHIIEBA TiapaBlliyHa
yB’si3ka Mepexi meronoM JloGawoBa-Kpocca 3a gomomororo mnporpamu RVS-1.
['iapaBaiyHUE  po3paxyHOK BOJOBOAIB MOKHA IIPOBOJAMTH SK JO T1APaBIIYHOIO
pPO3paxyHKy MeEpeki, TaK 1 MICJsl HbOTO, SKIIO BOJOBOAM HE € YAaCTHHOI Mepexi 1
CIYTYIOTh TUTBKM JUIsi TpaHcmopTyBaHHsS Boauw Big HC mo pesepByapiB (Oamitu), B
IHIIIOMY BHWMIAAKYy, KOJIM IO HUM TOJAEThCA BoJaa O€3MOCEpeTHBO y BOIOMPOBITHY
MepeXy, BOHU TTOBUHHI pO3PaxOBYBATHUCS Pa3oM 13 MEPEXKEIO.

[Ticns 1bOTO BHW3HAYAIOTHCA O0’€MH PETYIIOIYHX CIOPYA. 3a JaHUMH BTpaT
HaIopy OOUYHUCIIOIOTHCS ' €30METPHUUHI MO3HAYKHU Ta BUIbHI HAIOPHU Y BY3JI0BUX TOUYKAX
1 BCTAaHOBJTIOETHCSI BUCOTA BOJIOHAIIIPHOT OAIITH Ta HaIip HACOCIB, 110 MOJIal0Th BOY 10
Mepexi.

HactynHuM eranmoM NpOEKTYBaHHS € KOHCTPYIOBaHHS MEpEXi, TOOTO Miaoip
(acoOHHUX YaCTHUH, apMaTypH, CIIOPYJ Ha MEpEeXkli, BU3HAUEHHS MICLS IX YCTaHOBKH,
KUIBKOCTI; BUPIIICHHS MUTaHb MPO MEpPeTUH mnepemkoa. KoHCTpyKilii By3/diB 1 COpy.
3T1JIHO 3aBJIaHHS [MOBMHHI OyTH MPEACTaBICH]1 HA KPECICHHSIX.

[IpoexTyBaHHS 3aBEPIIAETHCS M EXHIKO-eKOHOMIYHUMU PO3PAXYHKAMU OKPEMUX
BapiaHTIB BOJIOMIOCTaYaHHS.

Y KiHIII TOSCHIOBAIBHOI 3allUCKU TPUBOJUTHCA CIHUCOK BUKOPHUCTAHOI
JiTepaTypH, Ha SIKY B TEKCTI MOBUHHI OYTU MOCUJIAHHS.

2. Opopmnenns pooomu

[TosicHroBanbHa 3amucka odopmitoeTbest y BianoBigHocti n0 Bumor JICTVY i1
€CK/] ykpaiHChKOIO MOBOIO Ha cTaHIapTHUX apkymiax A4. CTOpiHKA HYMEPYIOThCs. Y
3aMucIli MOBUHHI OyTH MOCHIIaHHS Ha HOPMATHUBHO-/IOBIJIKOBY JITEPATYpPY, HOPMYJIH.

[TosicHIOBanbHa 3amucKka MOBUHHA OyTH 30pOIIypOBaHAa B TBEpP.Id OOKJIAJMHIILI,
oopMIIEH1H 3TiTHO TUTIOBUX (HOPM.

Kpecnennss noBunHi Oyt BukoHaHi 3rigHo €CKJ[ y wmacmrabi, diTKoO,
KOMITIAKTHO 1 TEXHIYHO TPaMOTHO 3 JOCTaTHHOK KIJBKICTIO PO3MIpiB, IO3HAYOK.
KpecnenHnsi BUKOHYIOTBCS OJIIBIIEM: CIIOPY/I — HA BaTMaHi, Mpodiii — Ha MUTIMETpiBIIL. Y
MpaBOMYy HIKHBOMY KyTi CTaBUTHCS INTaMmI, J€ BKa3ylOTbCS Ha3Ba KpECICHHS,
MPI3BUINE CTYACHTA, KEPIBHUKA, MACIITab KPECICHHS.

binbm getasbHO BUMOTM 110 O(DOPMIIEHHS PYKONUCHUX pOOIT HABENECHO Y
METOJUYHUX BKa31BKaX /10 BUKOHAHHS OaKaJlaBPChKUX KBali(iKaIlliiHUX POOIT.



3. Ilopsaodok 3axucmy Kypcoeoi pooomu

Odopmiiena poOoTa 37a€THCSl BUKIIa/Iauy Yepe3 CTapIoro jadopanta kaheapu.

Buknanau 3000B’s13aHUil yIIPOAOBXK 2-3 1HIB TMEPEBIPUTH POOOTY, 3pOOUTH
3ayBa)KEHHS 1 TIOBEpHYTH 3700yBaueBi BHINOI OCBITH ISl OOMpAIOBAaHHS a00 s
HiATOTOBKH 110 3aXucTy. [Ipo Jommyck A0 3aXUCTy poOOTH BUKIIA[a4d yKa3ye B peIeH3li.

3aBigyBaud kadenpu, 3a NMpeACTaBICHHSIM KEpPiBHUKA pOOOTH, MPU3HAYAE KOMICIIO
CKJIaJIOM HE MEHIIe 2 BUKJIAAauiB 1 3aTBEPKYE Irpadik 3aXUCTy poOIT CTyA€HTaMHU.

Pe3ynbTaT 3aXMCTy OIIHIOIOTH 32 KPEIUTHO-TPAHU(DEPHOIO CHUCTEMOIO 1
3aHOCATH JO BIJOMOCTI Ta 3aJIKOBOi KHIJKKH 1 CKJIAJA€ThCSl MPOTOKOJ 3aXHCTY.
BigoMicTh 1 MPOTOKOJ MIAMKCYIOTH BCl YWIEHH KOMICII.

3axuiieHi poOOTH PEriCTPYIOThCd Ha Kadeapi 1 37al0ThCsi Ha 30€pEKEHHS
Ta0O0paHTy.
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/3a pen. I1.JI. Xopyxoro. — KuiB: Ypoxaii , 1992.-294 c.

3. Kapamb6upoB H.A. CenbCcKoX03siiCTBEHHOE BOJOCHaOkeHne. — M:
Arponpomusaar , 1986.-262 c.

4. OBogoB B.C. CenbCKoX03sHMCTBEHHOS BOJOCHAOXKEHHE U 0OBogHEHHE M.:
Komoc , 1984.-262 c.

5. Opnoe B.O., Kpapuenko B.C. CinmbcbKorocmnomapchbke BOIOIIOCTaYaHHSI.

Kypcose 1 aunnomue npoektyBanHs. — Kuis: Buma mkona, 1992.-200 c.

6. CadonoB H.A., Unpun B.I'. KpacnomekoB I'.M. bypoBoe neno. — M.:
Arponpomuszaar, 1987.

1. CHull 2.04.02-84. BomocuaOxxenue. HapykHble ceTH U COOpPYKECHUS. —
M.: Crpoiinznat, 1982.-94 c.

8. Cwmarun B.H., He6onbcuna K.A., bemsikoB B.M. KypcoBoe u gumniomHoe
IPOEKTUPOBAHUE IO CEIbCKOXO3AMCTBEHHOMY BOJOCHAOXKEeHHIO. — M.:
Arponpomusaart, 1990.-336 c.

9.  CrmpaBo4HMK MpPOEKTHUpPOBIIMKA. BomocHaOkXeHHE HACEIEHHbIX MECT H
npombinuieHHbIX npennpustait / I[lom pen. H.A. HazapoBa. — M.:

Crpoituznar, 1977.-228 c.
10. XKypba M.I., Cokono JL.U., ToBopoa XK.M. Boapocuabxenue.
[IpoekTupoBanue cucrem u coopyxkenuii. Tom 1. M.: U3x. ACB, 2003 -
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11. XKypba M.I., Cokonos JL.U., ToBopoa JX.M. Bonocuabxenue.
[IpoexTupoBanue cucrem u coopyxeHuid. Tom 3. Cuctemsl pacnpeneseHus
u mogaun Boabl. M.: M3narensctBo ACB, 2004 - 256 c.

12. Opnos B.O., Kpapuenko B.C. CuibcbKorocnoapchbke BOJONOCTaYaHHS.
Kypcose 1 qunnomue npoekryBanHs. — Kuis: Bumia mkona, 1992.-200 c.

13. WBanoB  B.I'.  BonmocHaGxeHue  MPOMBIIIICHHBIX  MPEANPHUSITHIA.
CIIo., 2003 - 537 c.

14. AbpamoB H.H. Teopus u Meromuka pacdyera CHCTEM TOJAYH H
pacapeaenenus Boasl. M.: Ctpoituzaart, 1992 - 288 c.

15. Usanos E.H. [IpotuBonoxapuoe BogocHadxkenue. M.: Crpoiiuzaat, 1986 -
316 c.

JlonaTkoBa

16. beman A.E., Xopyxwuit I[I.J. IlpoexktupoBaHue u pacueT YCTpPOICTB
BojocHaOxkeHus. — Kues: bynisensnuk, 1984.-190 c.

17.  Kyp6a M.I'. Cenbckoxo3siiicTBeHHOE BojiocHaOkeHue. — M.: 1991.-191 c.

18.  Xopyxwii [1.21., bopucoB b.M. Cinbcbkorocnoaapcbke Bogonocradanss. — K.
VYpoxkaid, 1983.-88 c.

19. bopomaueB ILJI., YcakoBckuii B.M. BopocHaGkeHue >KUBOTHOBOMTYECKUX
dbepm u komriekcoB. — M.:Poccenbxosuznar, 1972. - 264 c.

20. Bomnwmii kogeke Ykpainu // Bimomocti BepxoBHoi Pagu — 1995. Ne24

21. 3akoH YkpaiHu mpo 0XOpOHY HABKOJHUIITHLOTO PUPOIHOTO cepemoBuma. — K.:
VYxpaina. — 1991. - 59 c.

5. Memoouuni pexomenoauii w000 6UKOHAHHA KYPCOBOI podomu
5.1. 3aranbHi M0JI0KEeHHS

Y  pobGori  po3poliseTbcs  cXemMa  BOJOIOCTAYaHHS 3  BH3HAYCHHSIM
BOJIOCIIO’KMBAHHS, JKEpesl BOJONOCTaYaHHs, OOTPYHTYBaHHSIM ONTHUMAIbHOI CUCTEMHU
BOJIONOCTAYaHHs; BUSBJICHHSIM CKJIAaJy OCHOBHHMX CHOPY[, MICISl pO3TallyBaHHS M
PO3MIpIB IUIOMIAJ0K JJIA IXHBOTO PO3MINIEHHS, JiaMETpIB OCHOBHHX BOJIOBOIIB 1
MAaricTpaJlbHUX MEpeX, IXHbOI'O0 TpacyBaHHs, TUIIIB MPOKJIAJaHHS, MarepiaiiB TpyO 1
BU3HAYCHHSIM OpIEHTOBHUX BUTpaT Ha OyaiBHUUTBO. Ilpu po3poOui cxemu
PEKOMEHAYETHCS PO3TIIAIATH BCl BUIU CIIOKMBAYiB 3aJI€)KHO BiJl BUMOT, IPOTIOHOBAHUX
710 SIKOCT1 BUKOPUCTOBYBAHOI BOAM (TUTHA, TEXHIYHA, TOJIMBHA).

Cxema BOAOIIOCTaYaHHS CKJIAJAEThCS HA p03paxyHKOBI/II/I CTPOK 3 BUJIUICHHAM |-
i yeprm OyIIBHUITBA, a B HEOOXIJHMX BHIMAJKAX 1 MPOMDKHOMY TEpPMiHI 3
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ypaxyBaHHSM T'€HEPAIBHOTO IIAHY. 3 METOI0 PE3ePBYBAHHS TEPUTOPII JIJIST PO3MITIICHHS
TUTOMIA/IOK 1 KOMYHIKaIidi TPUBOAUTHCS MPOTHO3 PO3BUTKY CHUCTEMH BOJOMOCTAYaHHS
Ha OLIBII BiJIIaJIEHUH MEeP10]T PO3BUTKY HACEIECHOTO IMyHKTY.

[Ipn cximagaHHI TeHEpalbHUX IUIAHIB PEKOMEHIYEThCS BpPaxOBYBaTH, IIIO

MJIaHYBaJIbHI PillleHHs, crienudika MPOMUCIOBUX MiANPUEMCTB BIUITUBAIOTh HA BapTICTh
CHCTEM BOJIOIIOCTaYaHHs, a caMe:

a)  MaKCHUMaJbHO MOXJIMBE HAaOJIMKEHHS OCHOBHHMX CIIOJKHMBAYiB N0 JKEpel
BOJIONOCTAYaHHs 1 30UIbIIEHHS MIUTFHOCTI 3a0y/0BU CIPUSIIOTh 3HWKEHHIO BapTOCTI
OyAIBHUIITBA 32 PaXyHOK CKOPOUYECHHS JOBKUHU KOMYHIKaIIii;

0)  30UIBbIICHHS MIMPUHU BYJHUIB 1 IPOI3/IIB HA BEIMYMHY MoHaA 60 M y Mexkax
YEpPBOHUX JIIHIA MIABUILYE BapTICTh OYMIBHUIITBA MEPEX 4Yepe3 HEOOXIAHICTH IXHBOI
NPOKJIAAKH, SIK PAaBUJIO, IO 00HUBa OOKU BYJIUIIb;

B)  PO3MIIIEHHS B HACEJIEHUX MYHKTAaX MPOMHUCIOBUX MIANPUEMCTB 13
BOJOEMHHUMH TEXHOJIOTIYHMMH MpoLecaMyd MpU AePIuuTi BOAUM B PETIOHI BUKIMKAE
3HAYHE MOJOPOKYaHHS, MOB'SI3aHE 3 HEOOXIIHICTIO PETYJIIOBAaHHS MTOBEPXHEBOTO CTOKY
i (a00) BUKOpPHUCTaHHSA BIAJQJICHUX JKeped. PEeKOMEHAYETbCS TaKOX YypaxOBYBaTH
IPOBEJCHHS Ha MIJIPUEMCTBAX 3aXOJIB ILIOJI0 3HMWKEHHS BUTPATU CBLKOI BOJM 13
JDKEepeNl  3acTOCYBaHHSIM  BOJOOOEpPTaHHS, BIPOBA/PKCHHAM OE€3CTIYHUX CHCTEM,
BUKOPHUCTAHHAM JUIS IIJIPUEMCTB 1 IOJMBY OUMILEHUX CTIYHHUX BOJ 1 T.JI.

VY cxeMax BOJOINOCTauyaHHsI PEKOMEHIY€EThCS IepeadavaTu:

a)  KOMIUIEKCHE PIIIEHHS TrOCHOJAapChKO-MUTHOI ¥ BUPOOHUYOI CHCTEM;
00'€eTHaHHSI OKPEMHUX CHCTEM OJIHOTO MPU3HAYEHHS HE3aJeKHO Bl IXHBHOI B1AOMYOI
NPUHAIEKHOCTI; KOMIUIEKCHY THPOKIAAKy TpyOONpOBOMAIB, a TaKoX O00'eqHaHHS
EKCIUTyaTaIliHUX CITYKO PI3HUX THKEHEPHUX CHUCTEM;

0)  MakcUMalilbHE BUKOPHCTAHHS ICHYIOUMX MEPEX, BOJOBOJIB 1 CIOPYH 13
MOXJIMBOIO TXHBOKO PEKOHCTPYKIIIETO;

B)  OOMEXeHHS  CIOXHBAaHHA BOJM THTHOI  SIKOCTI  MPOMHCIOBUMU
NIAIPUEMCTBAMU: Ha PO3PAXYHKOBHUW CTPOK, SIK MpaBuio, 10 25 % 1 Ha 1-y uepry
OymiBHUIITBA - A0 27 - 28 % 3aranbHOiI MPOTYKTUBHOCTI CHCTEMH TOCIOAAPCHKO-
MUTHOTO BOJOIPOBO/Y.

5.2. Buxigui xaui

OCHOBHMMHU BUXIJIHUMH JaHUMU JIsl TPOCKTYBAHHS € MaTepialii T€HEePaTbHOTO
IJIaHy 13 BKa31BKOIO PO3PaXyHKOBOI YHMCEIIBHOCTI HACEJICHHS, CTyNEHs OJaroycTpolo
MOMEIIKaHb, PO3MIIIEHHS MPOMHUCIOBUX 1 KOMYHAJIbHHX MIJIPUEMCTB 13 1XHBOIO
XapaKTePUCTUKOI, JAHUMH IOJ0 TUIOUI 3€JICHMX HAcaKeHb, Mpoi3AiB 1 T.. Kpim
TOro, HEOOXITHO OOJIAIITYBATH: CUTYAllIMHUM TUTAHOM PO3MIIICHHS HAaCEJIICHOTrO
MYHKTY, BKJIIOYAIOYM TEPUTOPIIO 30HH CAHITAPHOI OXOPOHHU JKEpesia BOJAONOCTAaYaHHS,
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CaHITApHOIO XAPAKTEPUCTUKOIO TEpUTOpli 30HM CaHITAPHOI OXOPOHHM JDKepelna
BOJIOTIOCTAYaHHS;, TiAPOTeOJOriYHUM BHCHOBKOM TIPO MOXKIIUBICTH BHUKOPHUCTAHHS
mij3eMHUX BoJA a00 JaHWMU IPO 3aTBEPKEHI 3amacy MiA3€MHHUX BOJ; pe3yJbTaTaMH
XIMIYHHX 1 OAKTEp10oJIOTIYHUX aHATI31B BOJAM IMepe0adyyBaHOTO JHKEpea; BIIOMOCTIMHU
PO ICHYIOUE€ BOJIONIOCTAYaHHSI HACEJICHOTO MYHKTY.

PekoMeHy€eThCs TaKOK BUKOPUCTOBYBATH TUIIOBI IPOEKTHI MaTepiaju.

5.3. Po3paxyHKoBi BUTPaTH BOAU

Po3paxyHKoBI BUTpaTH BOJM BU3HAYAIOTHCA JJISl CIOXKMBAUIB: Ha TOCHOJAPCHKO-
OUTHI NOTpeOM HaceleHHs; Ha TrOCHOJapChKO-NMUTHI NOTpeOU Mpalloloyux Ha
IIPOMHUCIIOBUX 1 CUIBCHKOTOCIIOAAPCHKUX MIAMPUEMCTBAX 1 HA BUPOOHMUYI MOTPEOU LUX
NIJIPUEMCTB; Ha TIOJUB TEPUTOPIM HACEIEHOrO MYHKTY (BYJIHIb, IUION] 3€JEHHX
HACa/KEHb); Ha TOXKEKOTaciHHsI. BUTpaT BH3HAYAIOTHCS OKPEMO Il BOAM MHUTHOI i
HE MUTHOI SIKOCTI.

JIist  HaceleHUX TMYHKTIB 13 3a0yJ0BOIO  CaJWOHOTO THUITY JOJIaTKOBO
BPaxOBYIOThCSl MOTPEOM MpUCAAUOHOTO rOCIOAAapCTBa, BKIOYAIOYM BUTpPATH BOAM Ha
yTpUMaHHS XyA00H1, TBAPHUH 1 MTAXIB.

HopmaTtuBH1 [aHi [ BU3HAYEHHS pO3pPaXyHKOBHX BUTpaT BoOAW (IIUTOME
BOJOCIOXUBAaHHA, Koe(ilieHTH J000BO1 W TOJMHHOI HEPIBHOMIPHOCTI ¥ 1H.)
npuiiMaroThes 3rigHo pekomenaaniin CHill 2.04.02-84.

Butpatu Boau Ha BUPOOHWYI M roCHOJApPCHKO-TIUTHI MOTPEeOM MPOMUCIOBHX 1
CITbCHKOTOCIIOAPCHKUX  IMIANPUEMCTB TNMPUKUMAIOTBCS 32 JIAHUMH  BIJIOBITHUX
rajiy3eBUX MPOEKTHUX oOpraHizamiil. [[jas mpoekToBaHMX MiAMPUEMCTB JOMYCKAETHCS
BukopucroByBaTu po3podieni BHUU BOAT'EO ykpynHeHi HOpMU BOJOCTIOKUBAHHS 1
BOJIOBIJIBEICHHSL IS PI3HUX Taly3ed NPOMHCIOBOCTI. BuTpaTu BOAM MiCIIEBOIO
MIPOMUCIIOBICTIO BPaXOBYIOThCSI Pa30M 3 HEBPAXOBAaHUMU BUTpaTaMu B KUIBKOCTI BiJ 20
% cymapHOi BUTpaTH BOAM HA rOCHOJAPChKO-TTUTHI MOTPEOH.

Jlireparypa:[1, 5, 7, 8, 10]

5.4. I:xepesnia BOAONOCTAYAHHS

JIKepeno TocrmoapchKO-MMTHOTO BOJOIOCTAYaHHS BHOMPAETHCS BIAMOBIIHO JI0
I'OCT 2761-84, mxepeno BUPOOHWUYOTO BOJOINOCTAYaHHS - BIATOBIIHO JI0 BHUMOT,
3aMpOINOHOBAHMX JI0 IKOCT1 BOJM MiAMPUEMCTBAMH.

JUIss  TOCHOMAapChKO-TIUTHUX — IIJICH, Yy Tepury d4epry, pPEKOMEHIYEThCS
BUKOPHCTOBYBATH ITiJI36MH1 BOJIH, SKICTh SKUX MOBHHHA 3310BOJIbHITH BuMoram ['OCT
2874-82. IlepeBary mpu 1IbOMY PEKOMEHAYETHCS BIIJIaBaTH apTE31aHCHKUM IT136MHUM
BOJIaM, Ha/IIMHO 3aXHILEHUM BiJ] TOBEPXHEBOIO 3a0pyAHEHHS.
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[Ipu BubOpi mKepena, MNOpAA 3 IHIIMMU BaplaHTaMH, PEKOMEHAYETHCS
pO3MIISIIaTA IOIIJIBHICTh MPUEAHAHHS CHUCTEM, IO MPOEKTYIOTHCS, J0 ICHYIOUHUX abo
3alPOCKTOBAHUX CHUCTEM OlIs po3MillleHuX o00'ekTiB, ab0 CTBOpPEHHsS 00'€THAHUX
(rpymoBuUX) CHCTEM BOJIONIOCTAYaHHSI.

JIist BUpOOHMUYOTO BOJIONIOCTaYaHHS PEKOMEHAYETHCS BUKOPHUCTOBYBATH, SIK
MpaBUjIO, TOBEPXHEBI DKEpesla 3 O4YMINCHHSAM abo 0Oe3 ii 3aJeKHO B BUMOT,
MIPOTIOHOBAHUX JIO SKOCTI BOJM. 3 JIO3BOJy OpPraHiB MO PETYITIOBAHHIO M OXOPOHI BOJ
JOTYCKAEThCSI BUKOPUCTOBYBATH JIJISI TAaKWX IUICH MiA3€MHI BOJM 3a HASBHOCTI IXHIX
HAJUIMIIIKOBUX 3allaciB, M0 TNEPEeBUIIYIOTh MOTpPeOy HACENEHOTO0 NYHKTY Ha
PO3paxyHKOBHM CTPOK.

Y 1mpoMy po3auli  PEeKOMEHAYETHCS MPUBOJAUTH KOPOTKY TiAPOTreOJOTIYHY
XapaKTEPUCTUKY MOTEHIIIMHUX BOJHUX JDKEPEIN, 0 BKIIFOYAOTh BIJOMOCTI TIPO 3aIacu
nig3eMHux BojA. KpiM Toro, HEoOXiIHO TOKa3aTh MOXJIMBICTh OpraHizaiii 30H
CaHITapHOI OXOPOHHM JpKEpes (i1 TOCHOJAPChKO-MTUTHUX BOJIOMPOBO/IB) 1 BU3ZHAUUTH
iXH1 OpIEHTOBHI MEXI.

Jlireparypa:[1,4, 6,7, 8, 10, 21]

5.5.00rpyHTYBaHHSI BHOOPY ONNTUMAJILHOI CHCTEMH BOJAONOCTAYAHHS

I[Ipu oOrpyHTyBaHHI BHOOpPY ONTHUMaJbHOI CHUCTEMH  BOJIONOCTAYaHHS
NpPOPOOJISIOTECS,  30KpeMa, TUTaHHS  JOLUIBHOCTI  OOJAIITYyBaHHS  CHUCTEMH
BOJOIOCTaYaHHs, 00'€IHaHOI 3 BUPOOHMYOIO ab0 PO3AUIBHOIO, HEOOXITHOCTI
30HYBaHHSI, a TaKOXXK BH3HAYAIOTHCSI CKJIAJ, OCHOBHHUX CIIOPYH, TPacCyBaHHS OCHOBHHX
koMyHikariii. [Ipu oOrpyHTyBaHHI HEOOX1THOCTI 30HYBaHHS BapTO MaTH Ha yBa3si, 110
MaKCUMaJIbHUI BUIBHUI HAMip y MEPEXi B 30HI MIAKIIOYCHHS CMOKHMBada HE TTOBUHEH
nepeBuiyBata 60 M.

3a HagBHOCTI KOHKYPEHTOCHPOMOXHHMX BaplaHTIB ONTUMAJbHy CHUCTEMY
BOJOINOCTAYaHHS BHM3HAYalOTh HAa MIACTaBl TEXHIKO-€KOHOMIYHUX PO3PaxyHKIB.
Po3paxyHKu peKOMEHIyeTbCsl BHUKOHYBaTH Oe€3 3aiiBoi Jeramizauii, TUIBKKA 3a
eJIEMEHTaMH BUTPAT, 110 BIAPI3HIIOTHCS.

JIyist BapiaHTIB, MO BIAPI3HSIOTHCS, TOJIOBHUM YWHOM, PO3MIpaMH KamiTalbHUX
BKianienb npu HezHauHid (10-15 %) pi3HuUI eKkcIlyaTamiiHuX BUTpaT, OCTaHHI B
pPO3paxyHKy MO>KHA HE BPaxOBYBaTH.

JIist BapiaHTIB, 1O 3HAYHO BIJPI3HAIOTHCA PO3MIpaMH KaliTalbHUX BKJIAJEHb 1
eKCIUTyaTallliHUX BUTpAT, ONTHMAaJlbHA CHCTEMa BU3HAYAEThCA 3a MIHIMyMOM
HaBeaeHux utpat I, rpa/pik, 3a dopmynoro I1 = 3 + Ey K, ne 3 - ekcryarariiiini
(morouni) BuUTpaTH, TpH/pik; K- kamitampHi BKIangeHHS, TpH.;, Ey - KoedimieHT
e(EeKTUBHOCTI KamiTaJbHUX BKJIaJA€Hb, mpuitmMaerbcss piBHUM 0,12. Kamitanbhi
BKJIQZICHHSI PEKOMEHJIy€TbCS BU3HAYATH 34 YKPYMHEHUMH MUTOMHMH TOKa3HUKAMHU
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BapTOCTI OyMIBHUIITBA TPYOOMPOBOMIB 1 CHOPYd CHCTEMH BOJOIMOCTaYaHHS.
Excrumyaratiiiini BUTpaTH pPEKOMEHIYEThCSl BU3HAYaTH 32 OCHOBHMMH CKJIQJIOBUMHU -
aMOpTH3AI[IMHUM BiJIpaXyBaHHSIM, BUTpAaTaM Ha EJIEKTPOEHEPTil0 i peareHTH, Ha
yTpUMaHHS OOCIYyroByrouoro nepcoHany. [Ipu 1boMy BelIWYMHY aMOPTH3aLIMHHUX
BiJIpaxyBaHb, BKJIIOYAIOUM BUTPATH HA TMOTOYHUN PEMOHT, JOMYCKAETHCS MPUHAMATH
YKPYITHEHO: JIJIsl MEepeX 1 BOIOBOJIB Y po3mipi 5 % BiA BapTocTi OyAiBHHUIITBA, IS
cnopyn - 10 % Bix BapTocTi OyniBHHIITBA. BUTpaTH Ha eleKTPOCHEPTii0, peareHTH i Ha
yTpUMaHHS OOCIyrOBYIOUOTO TMEPCOHANY BHU3HAYalOTh Ha MIACTaBl BiJMNOBIIHUX
TapudiB, nperckypaHTiB 1 HopMaTtusiB yucenbHOCTI ITII 1 pobiTHUKIB. 3a HasSBHOCTI
pI3HMII B HaBeleHUX BUTparax BiA 5 g0 10 % BapiaHTH MOXXHA BBaXKATH MPAKTUYHO
piBHOLIHHUMH. [li1 yac BUOOPY ONTHUMAaNIbHOTO BapiaHTa HEOOXITHO BPaXOBYBaTH TaKl
dakTopu, SK CKOPOUEHHS TPUBAJIOCTI OYAIBHUIITBA, CTBOPEHHS MIHIMaJIbHUX
TPAaHCHOPTHUX MEPELIKO/, CTYIIHb Ae(ILUTHOCTI MaTepiaiiB 1 yCTaTKYBaHHS i T.1.
Jlireparypa:|[5, 8, 10, 17]

5.6. BomonpoBiaHi ciopy/ i mI10maaKky AJs1 iXHLOT0 PO3MillleHHSI

BianoBigHO 10 NPUAHATOI CUCTEMH BOAOIIOCTAYaHHS PEKOMEHAYEThCSI HaMIYaTH
IUIOIIAAKKA Il PO3MILIEHHST BOJONPOBIIHMX CHOPYH - BOJ03a00pPiB, KOMILIEKCY
OUYMCHUX CIOPYJI, HACOCHUX CTaHIIIM, pe3epByapiB, €KCILTyaTalllitHUX CITYkKO.

JIns copyZl TOCTOJapChbKO-MMMTHUX BOJOMPOBOIB - BOJ03a0IpHUX 1 OYMCHUX
CIIOPY[, PE3€pBYyapiB YUCTOI BOJU M HACOCHUX CTAHIIIN HEOOXIAHO mepeadadyaTv 30HU
CaHITapHOI OXOPOHH, MPHU I[LOMY Meka 1-T0o MosICy MOBUHHA 301raTrcs 3 OrOPOIHKCHHIM
wiomanku. Jias okpeMo po3TalloBaHMX HACOCHUX CTaHUINM MiJKayyBaHHS, IO
MpaIoTh 06€3 pe3epByapiB YHUCTOI BOJAM, a TAKOXK I BOJOHAIMPHHUX Oamt 1-# mosic
30HU CaHITapHOI OXOPOHHU MOKHA HE Tiepe10avyaTH.

[lnomangku  BOAO3abIpHUX 1  OYMCHUX  CIOPYd  TOCHOJAPCHKO-TIUTHUX
BOJIONIPOBO/IIB PEKOMEHIYETHCS PO3MIIIATH, SK MPABUJIO, 1032 HACEICHUM ITYHKTOM.
JInst  iCHyIOUMX CHCTEM BOJOINOCTAYaHHs, WI0 MIJJISATalOTh PEKOHCTPYKUII U
PO3IIMPEHHIO, JTOMYCKAETHCS BHUKOPUCTOBYBATH BOJ03a00pHW MIA3€MHHUX BOJ 1 OYMCHI
CIIOpY/IH, PO3MIIIICHI B MeXax 3a0y70BH, 32 YMOBH 33/I0BUIBHOTO CTaHy, €(heKTUBHOCTI
poOOTHM i HASBHOCTI 30H CaHITAPHOI OXOpPOHH. PeKOMEHIYyeThCS YIPOIOBK
PO3paxyHKOBOTO CTPOKY IIOCTYIIOBE MEPEBENEHHS 3a3HAYEHHUX CIOPYHI 10 PE3EPBY;
JOIIJIBHO TaKOX PO3TJSHYTH MOXJIMBICTH Tepefadl [UX CHOpyd OO0 CHUCTEMHU
BUPOOHUYOTO BOJOMPOBOAY 32 YMOBH PO3IiIBHOI CUCTEMH TOCIOAAPCHKO-TTUTHOTO M
BUPOOHMUYOTO BOAONPOBOAIB. Ilnomaaku uisi po3MillleHHS 30HHUX pe3epByapiB.,
HACOCHHUX CTaHLIN 1 BOJOHAMIPHUX OalIT MOXYTh OOJAIITOBYBATUCA Y MEXKaX MiChKOI
3a0y/I0BH.
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JIJIst pO3AUIBHUX CHCTEM TOCIOAAPCHKO-IIMTHOTO M BUPOOHUYOTO BOJOMPOBO/IIB
PEKOMEHAYETHCSI PO3TISIIATH JIOIUIBHICTh OO'€IHAHHS CHOPYI Y €IWHI KOMIUICKCH
(HampukJaa, BOJ03a00pIB, OYMCHUX 1 HACOCHUX CTaHIIA) 3 PO3MIMICHHSIM iX Ha
3araJlbHUX TUIOMIAJIKaX JUIsi 3HWOKCHHS BapTOCTI OyAIBHUIITBA W eKCIUTyaTalliiHUX
BUTpAT.

Jlireparypa:[1, 5, 6, 8, 10]

5.7. BoaoBoam i maricTpajibHi Mepexi

TpacyBaHHS BOJOBOIB 1 MariCTpaJlbHUX MEPEX PEKOMEHIY€EThCS 3/1ICHIOBATH 3
ypaxyBaHHSAM KOMIUIEKCHOI MPOKJIAJIKU TPYOOIIPOBOAIB 1HIIMX IHXEHEPHUX CUCTEM. 3
METOI0 CKOPOYEHHS BIIUY)KYBaHOI TEpUTOpIi M MONIMIIEHHS YMOB eKCILTyaTarii
PEKOMEHAYETBCS PO3TIISAATH OUIIBHICTh CHOJMYYCHHs JIiHIA TpyOonpoBoiB (y Tomy
YUCI1 ¥ KOJIEKTOPIB), @ TAKOXK YPAXOBYBATH NEPCIEKTUBY PO3BUTKY HACEIEHOIO ITYHKTY
1 1THKEHEPHUX CHUCTEM.

Jljis HanipHUX BOJIOBOJIIB 1 MEPEXK, K MPABUIIO, BAPTO 3aCTOCOBYBATH HEMETAJIEB1
TpyOu (3a11300€TOHHI HamipHi, a30eCTOIEMEHTHI HaMipHi, IUIACTMAacoBl W 1H.).
3acToCyBaHHS YaBYHHHMX HaIllpHUX TPYO JOMYCKAEThCS JUUISI MEPEX Y MEXKaX HACEICHUX
IYHKTIB 1 TEPUTOPIA MPOMUCIOBHUX 1 CUIBCHKOTOCIOAAPCHKUX MiAnpueMcTB. CTanesl
TpyOM JomycKaeTbes mependauyaTu y Bumankax, nepenbauennx CHill 2.04.02-84 i
IHIIMMUA HOPMAaTUBHUMU JTOKYMEHTaMH.

Jlireparypa:[1,4,7,9, 11, 14, 15, 18]

5.8. TexHiK0-eKOHOMIYHI MOKA3HUKHN CUCTEMH BOJAONOCTAYAHHSA

VY po3nisi peKOMEHIYEThCS MPUBOJAUTH HACTYITHI OCHOBHI TEXHIKO-CKOHOMIYHI
MOKa3HUKH Ha PO3PAXyHKOBUH CTPOK:

a) 3arajibHy MOPOJYKTUBHICTh CHCTEMH, M°/100, y TOMYy 4YHCIl Ha
roCrnoAapchbKO-MUTHI MOTPeOU HAaceNeHHs, Ha TOTPEOU MiANMPUEMCTB 1 HA MOJIUB;

0)  3arajgbHE MUTOME BOJOCIIOKUBAHHS | MEIIKaHII., JI/00, Y TOMY YHCII Ha
TOCIIOAAPCHKO-TIMTHI MOTPEOU HACETIEHHS;

B)  3arajbHy BapTiCTh OyAIBHUITBA, TUC. TPH., Y TOMY YHCJIl OKPEMHUX BY3IiB,
BOJIOBOJIIB 1 MEPEK;

r) BapTICTh OYIIBHUIITBA, BiHECEHY 10 1 M 1000BOi MPOTYKTUBHOCTI
CUCTEMU;

1)  JIOBXKMHA BOJOBO/IIB 1 MEpEX, KM (3arajibHy i 3 po30MBKOIO MO AlaMeTpax).

BapricTs OyniBHUIITBA BU3HAYAETHCS 32 YKPYTHEHUMH MTUTOMUMHU TTOKa3HUKAMHU.
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