Kadenpa nmoxe:xkHoi npopuiakTHKHA B HACEJIEHUX IIYHKTAX

HAIIOHAJIBHOI'O YHIBEPCUTETY IUBLJIBHOI'O 3AXUCTY
YKPAIHU

BE3IIEYHA EKCIVIYATAIIA IHHKEHEPHUX MEPEXK I CIIOPY ]
MeToauuHi BKa3iBKH
3 oprasizanii caMmocCTiiiHOI po0OOTH NPU BUBYCHHI JUCIHUILIIHA
JJISl KYPCAHTIB, CTYACHTIB Ta CJIyXa4iB 3204HO0I popMH HABYAHHA

3a cneniajabHicTIO 6.170202 "Oxopona mpami"

XapkiB 2016



[ligroToBreHo 10 APYKY 3a PillIEHHSAM
3acijaHHs Kadeapy MoKeKHOT
po(iTAKTUKY B HACEJICHUX MyHKTaX.
ITpoTtoxomn Ne 10 Bix 23.05.16.

Yrkaanaui: C.A.I'opuocrains, O.A.IletyxoBa

PenensenTH: KaHAMIAT TEXHIYHUX HaykK, JoueHT YBapoB lO.B, HayanmbHHMK HayKoBO-
METOMYHOTO [IEHTPY HaBYAJIbHUX 3aKJa/IiB CPepH IUBLILHOTO 3aXUCTY
JOKTOp TEeXHIYHUX HayK, mpodecop [A. Uy6 HavanpHUK Kadeapu
HOXEKHOI TPO(PIITAKTUKY B HACEJICHUX ITyHKTaX

Be3neuna excrutyaralist iHXEHEPHUX CUCTEM 1 CIOpyJl. MeTOu4HI BKa3iBKU
3 oprasizaiii caMOCTiiiHOI poOOTH TpPH BUBYEHHI JAUCIUIUTIHM IS KypCaHTIB,
CTYJIEHTIB Ta CJIyXadiB 3a04HOi (OpMU HaBUaHHS 3a creriaibHicTioO 6.170202
«Oxopona npani» / Yrnamadi: O.A. Ileryxosa, C.A. I'opHoctans. — X.: HYIL3Y,
2016. - 14 c.

Y MeToauYHMX BKa3iBKax BHUKJIQJACHO METy Ta 3aBIaHHS BUBUYCHHS
nucuuiuliHg «be3neuna ekcrutyaraiisi iHXKEHEPHUX CHCTEM 1 CIOpYya», 3MICT
JTUCIUTUIIHU, a TaKOoX TeEpelliK MUTaHb, 3aBJaHb Ta JITEPATYPHUX JHKEPEN IS
CaMOCTIMHOT MiITOTOBKH.

Biamosinansuuii 3a Bunyck ['opaocrans C.A.



3MicCT

META 3A 3ABJIAHHSA JUCHUIIIITHI ......ooooveeiiiiiieeeceee e 4
BKA3IBKU J1JIA CAMOCTITHOT POBOTH ......cooviveeeeeeeeeeeeeeeeeeeeeeeeeeeen e, 5
CKIIAL TA OB’EM JUCLIHIIIIIHI ......oovviiiiieeee e 6
MOZVYIJIb 1. BOHOITOCTAUAHHS ......oooiiiiiee et 6
[TutaHHs 1711 CAMOKOHTPOJIIO T MIATOTOBKH JIO ICITUTY (BAITIKY ) .uvvveevreesireesireessresssienesssnessseesnnes 6
TunoBi 321241 IS TIATOTOBKH JIO ICTIATY (BATTIKY) +uvveruvreurrssreessnsaseesuessseessesssesssessnsesssesssessssssnes 7
MOJVYJIb 2. BHYTPIIHHE BOJJOIIOCTAYAHHSA TA BOJOBIABEAEHHSA BYAIBJII ............ 8
[TuTanHs A7 CAMOKOHTPOJIIO Ta MiATOTOBKU JO ICTIUTY (BAITIKY) ...vvvveriesrisireniiaresieesseessesieesseenneses 8
TunoBi 3a1a41 IS TIATOTOBKH JIO ICTIATY (BATTIKY ) +uvveeureeurrasteesseeaseesiessseesseessesssesssseessessnsesssnssnes 9
MOJIVYJIB 3. TABOITOCTAUAHHS ...ttt siee s 10
[TuTanHs A7 CAMOKOHTPOIIIO Ta MiATOTOBKH JO ICTIHTY (BAIIKY) ...vvevviereveenresieesieeeessnesseesnesnnenneas 10
TunoBi 321241 IS TIATOTOBKH JIO 1CTIATY (BATTIKY ) +..uveevveesteesuressesssnessueesseesseesseessesssnsssessseesnseses 10
MOJIVJIb 4. TETIJIOTTOCTAUAHHS ......c.ooiiiiiiie ittt 11
[TuTaHHs 47151 CAMOKOHTPOITIO Ta MiATOTOBKH JO ICTIHTY (BAIIKY) ...vvevvivrereenresieesieessessnesieesnessnenneas 11
TunoBi 321241 IS TIATOTOBKH JIO 1CTIATY (BATTIKY ) +..uveevveesteesureaseesiressseesineassessssesssesssnsssessseessseses 12

PEKOMEHIOBAHA JIITEPATYPA ..ot 13



META 3A 3ABJJAHHA JUCHUIIJITHA

MeTo010 BUBYEHHSA JUCHUILIIHN «be3neyHa ekciiryaranisi iHdKeHEPHUX CHCTEM
i cnopyn» € dopmyBanHs y MailOyTHIX (axiBIiB HEOOXITHOTO PiBHS 3HAHb Ta YMiHb
HEOOX1THUX i 0e3MeuHOi eKCIUTyaTallll IHKEHEPHUX CUCTEM 1 COPY/l, BUKOPUCTAHHS
ix B momampiiiii mpodeciitHiii gisubHOCTI. [Iporpamoro muciumuiiHA nepeadadeHo
BUBYCHHS CXEM 1 CHCTEM BOJOIIOCTAa4YaHHS, BOJAOBIABEACHHS, TEIUIO 1 Ta30MOCTaYaHHs
Ta HAOyTTS TEOPETHUYHUX 3HAHb 1 MPAKTUYHUX HABUYOK IIOJI0 PO3PAXyHKY MapamMeTpiB
IH)KCeHEPHUX MEpeX, 3aCTOCYBaHHS X JUIsl 3a0e3redyeHHs Oe3MmevHol eKcIuTyartarii, a
TaKOK 3HM)KEHHSI MOYKJIMBOCTI BUHUKHEHHS] BUPOOHUYOTO TPaBMaTU3MY.

3aBIaHHAM JUCHUIIIHA € HaBUUTU MaNHOYTHIX (paxXiBIIB OPIEHTYBATUCS B YCIX
NMUTaHHIX 3a0e3leueHHs] O0e3MeYHOro CTaHy IHXKEHEPHHX MEpeX Ta KOMYHIKaIliH,
Oe3MevHoi eKCIuTyaTtarlii 1HXKEHEePHUX CHCTEM 1 CHOpyHd, BHAM Ta OCHOBHI €JIEMEHTHU
IH)KEHEpHUX MeEpeX Ta KOMYHIKAIlld; Cy4acHl KOHCTPYKINI 1HXEHEPHUX MEPEK,
INPUHLIMIIK iX KOHCTPYIOBaHHS; pOJIb 1 OpraHi3allis MOBEPXHEBOIO BOJOBIABEICHHS Ta
OYHCHHUX CIIOpPYA BOJOCTIYHOI Mepeki B MicTax. BHBUEHHS BHMOI HOpPMaTHBHHX
JOKYMEHTIB IIOAO I1HXXEHEPHHX MEpeX Ta KOMYHIKALIM HaceleHUX MYHKTIB 1
MPOMHUCIIOBUX MIANPUEMCTB, T4 HAJAaHHA HAaBUYOK IX 3aCTOCOBYBAHHS IMPH BU3HAYCHHI
napamMeTpiB CHCTEM [UJIi KOHKPETHUX YMOB €KCIUIyaTallii; OBOJOJIHHS METOAaMu
pPO3paxyHKy CHUCTEM  30BHIIIHROTO Ta  BHYTPIIIHBOTO  BOJONOCTAa4aHHSA 1
BOJIOBIJIBEJICHHS, TETLJIO Ta Ta30MOCTaYaHHs.

VY pe3ynbTari BUBYEHHS AUCLMILIIHYA CITyXayl MOBUHHI

e3Haru:

-BUMOTM  HOPMAaTHBHMX  JOKYMEHTIB  IIOAO  CHUCTEM  BOJOBIJBEJCHHS,
BOJIONIOCTaYaHHs, TEIUIONOCTAaYaHHs Ta Tra3onocTradaHHs OyiBellb Ta CHOpPYZ,
HaCeJICHUX MyHKTIB, POMUCIOBHUX Ta 1HIINX 00 €KTIB;

- ciocoOu 3a0e3MeUeHHs] HaceJIeHUX MYHKTIB, 00 €KTIB BOJOI0,TEIJIOM, Ta30M Ta
BIJIBEJICHHS CTIYHUX BOJI;

- METOIM PO3PAXyHKY CHCTEM 30BHIIIHBOTO Ta BHYTPIIIHBOTO BOAOIMOCTAYaHHS,
BOJIOBIABEACHHS, TEIJIO 1 ra30MOCTaYaHHS;

- METOJY TEPEBIPKU MPOEKTHUX PIIIEHb Ta SKOCTI €KCIUTyaTalli JIF0UMUX CHUCTEM 3
METOI0 BCTAHOBJICHHS TOPYIIEHh HOPMATUBHUX BHMOT JIO CHCTEM BOJOINOCTAa4YaHHS,
BOJIOBI/IBEJICHHSI, TETIIOTa30MOCTaYaHHS.

eBmiTn:

-3aCTOCOBYBATH BHUMOTM HOPMAaTHUBHUX JOKYMEHTIB 3 NUTaHb NPOEKTyBaHHS,
OyIIBHMIITBA Ta €KCIUTyaTallii 1IH)KEHEPHUX MEPEK;

- BAKOHYBATH PO3pPaxyHOK HEOOX1THUX TTapaMeTpiB MEPEK 1 00Ia HaAHHS;

- BAKOHYBAaTH TIPABIIYHANA PO3PAXyHOK 30BHINIHIX Ta BHYTPIIIHIX MEpex 3
METOIO0 MEPEBIPKHU iX Mpale3qaTHOCTI;

- PO3paxoOBYBaTH MapaMETPH CIIOPY/I IHKEHEPHUX MEPEK;

- MPOBOJIMTH MEPEBIPKY Ta €KCIEPTU3Y MPOEKTIB 1H)KEHEPHUX CUCTEM;

- pO3po0NIATH Ta OQOPMIIIOBATH HEOOXIJHY JOKYMEHTAIII0 3a pe3yjbTaTaMU
€KCIIepTU3H TPOEKTIB Ta IMEPEBIPOK CHUCTEM 30BHIIIHBOTO Ta BHYTPIIIHHOTO
BOJIONIOCTayaHHs, BOJOBIABEIEHHS, TEILJIO Ta Ta30MOCTauYaHHS.



BKA3IBKH /11 CAMOCTIMHOI POBOTH

CamocriiiHa poOO0Ta HaJl HABYAJIBLHUM MaTepiajioM BKJIIOYAE: BUBUEHHS MaTepiaity
3a MIIPYYHUKOM, po30ip MPHUKIAIHUX 3aBJaHb 1 pekoMeHalii. OaHo4acHO CTyAeHTaM
YUTAIOTh JIEKI[li 32 OCHOBHUMH TeMaMH JUCHUIUTIHA. KpiM TOoro nis ofep aHHs yCHOI
KOHCYJIbTAIlll, MOXHAa 3BEpHYTHCA 10 BHUKIaAada 13 3anmuTaHHsAMU. OgHak Tpeda
nam'siTaTH, 0[O0 TUIBKM TPU CUCTEMATUYHIN 1 HaIOJIETJIMBIM CaMOCTIHIM poOoTi
JI0TIOMOTa BUKJIaAa4iB Oyjie TOCUTh €(heKTHBHOIO.

[Ipu poGoTi 3 miTepaTyporO0 Ba)XJIMBO POOUTH TOCWIAHHS HAa BHUKOPUCTAHY
JiTepaTypy, TOAl B pasi HEOOXITHOCTI MOXKHA 3HOBY 3BEpHYTHCS 10 Hei. BuBuaroum
MaTepian 3a MIAPYYHUKOM, PEKOMEHIOBAHO MEPEXOJUTH 10 HACTYIMHOTO THUTAHHS
TUTBKH TICTSl MPABUIIBHOTO PO3YMIHHSI MTOMIEPEIHBOTO, 3aUCYIOYM B KOHCIIEKT OCHOBHI
BU3HAYEHHSI i MOHSATTS.

Ha nosnsix KOHCHEKTy BapTO 3aluCyBaTH 3allUTaHHS JJIs1 OJlepKaHHS KOHCYJIbTAIli
BuKianaya. OcoOnuBy yBary HEOOXIJHO 3BEpTaTH HA BU3HAYEHHS OCHOBHUX TOHSTH.
CTyaeHT MOBUHEH JOKJIAJHO PO30UpPATH MPUKIAIU, 10 TOSICHIOIOTH Taki BUSHAYEHHS, 1
BMITH OyJyBaTH aHAJOTIYHI MPUKIaAN camocTiitHo. HeoOximHo mam'sTaTH, 110 KOXKHE
HOBE BU3HAUEHHSI, IOJIOKEHHS, METOJl, MPUHLMI OyIylOThbCS Ha OCHOBI (PI3MYHUX
3akoHIB. KOpHCHO cKilagaTu OJIOK-CXEMU 3a CTPYKTYPOIO BU3HAUEHb.

[TucekMoBe odopmiieHHST POOOTH CTyIEHTAa Ma€ BaXKIWBE 3HAUCHHS. 3aIluCh
MOBUHHI OyTH 3pO0JIEHI YHCTO, aKypaTHO ¥ pO3TAlIOBaHI B MEBHOMY MOPSAKY. ['apHe
30BHIIIHE O(OPMIIEHHS KOHCIIEKTY 3a BUBYEHUM MaTepiaioM HE TUIbKH MPUBYUTH
CTYJIEHTIB O HEOOXITHOro B POOOTI MOPSAKY, aje W JO03BOJUTH HOMY YHUKHYTH
YUCJICHHUX MOMWIOK, $IK1 BIJJOYBarOThCSl depe3 Hembani OesnanHi 3amucu. BUCHOBKH,
OTpYMaHI y BUTJISA/II BU3SHAUYEHb, (POPMYIT PEKOMEHIYETHCA B KOHCIEKTI IMiAKPECIIOBATH
a060 00BOIUTH PAMKOIO, 1100 MPHU MEPEUYUTYBAHHI KOHCIIEKTY BOHU BULISUIUCS 1 Kparlle
3anam'ssTOBYBaJIUCSL.

[Ticnst BUBYEHHS MEBHOI TEMU 3a MiIPYYHUKOM M PO300py MPAKTUIHUX MPUKIIA/IIB
CTYJICHTOBI PEKOMEHIYETHCS BIATBOPUTU MO TaM'siTi BU3HAYEHHS, (OPMYIIOBAHHS U
JOKa3W. 3aluTaHHS JJIS CaMOIICPeBIPKH, HaBEJICHI B METOJWYHUX BKa3iBKax JJIs
CaMOCTITHOT poOOTH, TMOCTaBJIEHI 3 METOIO JONOMOITH CTYJIEHTOBI B IOBTOPEHHI,
3aKpIIUIEHH] i MepeBipill MIHOCTI 3aCBOEHHS BHMBYEHOrO Marepiaiy. Skmo Oyne
noTpeda HEoOXIAHO IIe pa3 yBaXHO HPOpOOUTH MaTepiay NiApyYHUKA, po3iOpaTu
MPUKIAIA W peKoMeHaallli. [Ho/I1 HeIOCTaTHICTh 3aCBOEHHS TOTO 200 1HIIOTO MUTAHHS
3'ICOBYEThCA TUIBKM TPU BUBYEHHI MOAAIBIIOr0 MaTrepiany. Y LboMy pasi Tpeda
MOBTOPUTH HEIOCTATHBO 3aCBOEHUU po3aui. SKIIo B mpouect poOOTH HaJ BUBYECHHSIM
TEOPETUYHOTO MaTepiajay B CTy/IEHTa BUHUKAIOTh MUTAHHS, 3’ SICYBaTH SIKI CAMOCTIMHO
HE BJIA€THCS (HESICHICTh TEPMiHIB, (POPMYITIOBAaHHS TPUYUMHHO-HACIIKOBUX 3B'SI3KIB), TO
BIH MOXE 3BEpHYTHCS IO BHKJIajada JJs OJIEpKaHHS B HBOTO HEOOXiTHOT
KoHcynbTamii. [Ipu boMy BiH TOBUHEH TOYHO BKA3aTH, SIKI MAa€ TPYTHOIIII.

ko CcTynmeHT He po3i0paBCcs B TEOPETHUYHUX MOSICHEHHSAX Yy MIJAPYYHHKY, TO
MOTPiOHO BKA3aTH, SIKUM 1€ MIAPYYHUK, PIK MOTO BUIAHHS i CTOPIHKY, /1€ € 11 TUTaHHS,
10 oMy He SICHE, 1 1[0 caMe WOro yTpyaHse. 3a KOHCYJbTAIlI€I0 BapTO 3BepTaTHCS U
MpY CYMHIBI B MPAaBWJIBHOCTI BIJAMOBIAEH Ha 3aUTaHHS JJi1 camonepeBipku. [Iutanns,
AKi BUHECEHO Ha CaMOCTiiiHE pO3INIAJaHHS CTYACHTaM, NPHUBEICHO B HIDKYE
BUKIIQJICHUX BKa3iBKaxX. CTyJeHTaM MPOMOHYEThCS KOPUCTYBATHCS CIIICKOM OCHOBHOT i
J0JaTKOBOI JIiTepaTypu. 3a KOKHOIO TEMOIO 1 TEOPETUYHOMY MHUTAHHIO MPOTIOHYETHCS



JEKUTbKa JpKepell. 3aJie)KHO BiJ HASBHOCTI B TiM 4M 1HIIN Oi0mioTemi BKa3zaHOI
JiTepaTypH, CTYJICHT MOKE 3HAUTH HEOOX1JHUN MaTepiall 13 IeKIJIbKOX.

CKJIA/l TA OF’€M JAMCLUIIIHA

MOAYJIb 1. BOAOIIOCTAYAHHA

T.1.1. 3oBHimHI cHCTEeMH BOJONOCTAYAHHSI HaCeJeHMX IYHKTIB Ta
NPOMMCJIOBUX MiIMPUEMCTB

Knacudikamiss cucrem BogomoctadanHsi. CXeMH CHCTEM BOJOTOCTAYaHHS
HACEJICHWX TYHKTIB Ta NPOMHUCIOBUX MiANpueMCTB. JKepena BOJOMOCTavyaHHS.
Bumoru no sikocti Boau. Bu3HaueHHs BUTpaT BOJAM Ha MOTPeOM BOJIOCHOKHUBAUIB.
Butpatu Ta Hamopu B cuUcTeMax BOJOMNOCTayaHHS. PeXuM BOJIOCHIOKHUBaHHS.
[NpapaBmiyHuil  po3paxyHOK BOJOMPOBITHUX Mepek. [IpoexkTyBaHHsA 3amacHUX Ta
HamipHoO-3anacHUX €MHocTel. Po3paxyHok pe3epByapiB uucToi Bojau. Po3spaxyHok
BojloHammipHOi Oamtu. [IpoekTyBaHHS HACOCHMX CTaHIMA Ta PO3PAXyHOK HACOCHUX
CTaHLIi. ABapii Ha BOJONPOBIAHUX CIOPYAAX Ta MEpEkax. 3aXUCT CUCTEM IOCIOAAPYO
— mUTHOTO Bogonocradanus. Canitapsi 3ouu. [1, 3, 5, 9, 13,14, 18]

[IuTaHHA AJ11 CAMOKOHTPOJIIO Ta MiArOTOBKHU A0 icnuTy (3aJiKy)

1. Kinacudikariist cucteM BoJOINOCTa4yaHHS (3a HAIMHICTIO MOJayl BOJM; 3a
MPU3HAYEHHSM; 332 TUCKOM; 32 BHIOM JDKEpEa BOJIOTOCTAYaHHS, 3a CIIOCOOOM Toadi
BO/JIY; 32 KUIBKICTIO 00’ €KTIB, 110 OOCITYTOBYIOThCS).

2. CxeMr BOJOIIOCTaYaHHsS HACEJICHUX TMYHKTIB: 3 BHKOPHUCTAHHSIM
MMOBEPXHEBUX BOJIODKEPEN; 30HHUX CHCTEM 30BHIIIHBOTO BOJOMNOCTadaHHsA. Hamatu
XapaKTEPUCTUKY KOKHOTO €JIEMEHTY IIMX CXEM.

3. CxeMa BOJIOTIOCTa4YaHHsI HACEJICHOTO MyHKTY 3 BUKOPUCTAHHSM ITiJ36MHUX
BojI0/Kepel. HajaTn XxapakTepucTuKy KOKHOTO €JIEMEHTY CXEMH.
4, CxeMu BOJOINOCTAaYaHHS HACEJICHMX NYHKTIB: 3 JIEKUIbKOMA JIKEpETaMu

BOJIONIOCTaYaHHs; CHUCTEM MICIEBOro BojonocTayaHHs. HajmaTu xapakTepucTuky
KOYKHOTO €JIEMEHTY LIUX CXEM.

S. CxemMH BOAOIOCTaYaHHS MajMX HACEJNEHUX IYHKTIB Ta NPOMHCIOBUX
MIAIPUEMCTB (IPSMOTOYHI, 3BOPOTHI, MOCI110BHI). Hanatn xapakTepucTUKy KO>KHOTO
€JIEMEHTY LIUX CXEM.

6. Bu3HaueHHsT HOpMaTMBHMX BUTpaT BOJM Ha TOCHOJAPYO — IMHUTHI,
BUPOOHMYI Ta NPOTUIIOKEKHI TOTPEOM HACENEHUX MYHKTIB Ta MPOMHCIOBUX
MIANPUEMCTB. BuH3HaueHHS pO3paXyHKOBUX BHUTPAT BOAU I [POEKTYBaHHS
00’ €THAaHUX CUCTEM 30BHIIIHLOTO BOIOIIOCTAYaHHS.

7. BinbHi Hamopu y cucteMax MpOTUIOKEKHOTO BOJIONOCTaYaHHS (HU3bKOTO
Ta BHUCOKOTO THUCKY). BuMoru mpaBui mokexkHoi Oe3neku YKpaiHu 0 BIIAIITYBAaHHS
30BHIIIHIX MTPOTUTIOKEKHUX BOJOTPOBO/IIB.

8. [NapaBniyHui pO3paxyHOK 30BHINIHBOI MEPEXi TyMHUKOBOI KOH(pIiryparii.
[Tepmmii 3akon Kipxroda.
Q. [NapaBniyHui pO3paxyHOK 30BHINIHBOI MEpeXi KUIbIeBOi KOH]Iiryparii.

[Tepmmit Ta qpyruit 3akonu Kipxroda.



10. [IpoektyBanHs pe3epByapiB uncToi Boau. Po3paxyHOK HETOTOPKAHOTO
3amacy BOJM B pe3epByapi YUCTO1 BOJAU. BUMOTrY MpaBmil MOXKEKHO1 Oe3neku YKpainu
710 BJIAIITYBaHHS Ta €KCILTyaTallii pe3epByapiB YUCTOI BOJIH.

11. BusznauenHss TunoBoro pesepByapy uuctoi Boau. CrocoOu 30epeskeHHs
HEJOTOPKAHOTO 3amacy BOAM B pe3epByapax uuctoi Bojau. CrocoOu 3abopy BoIU 3
pe3epByapiB YUCTOI BOJIH.

12. [IpoexkTyBaHHs BOJOHAIIPHUX OAIT Ta T1APOKOJOH. Bu3HaueHHS BHUCOTU
BojioHamipHOi Oamrtu. Crrocobu 3a00py BOJM 3 BOJOHAMIPHHUX OAIIIT.
13. Knacudikamiss HacocHMX cTaHIiii. Bumorm HOpMaTHBHUX JOKYMEHTIB

(CHull, IIIIBY) mo ob6nagHaHHS HACOCHHUX CTAaHIIN Ta iX eKcruryaTarlii. 3a0e3neueHHs
HaJI#HOT pOOOTH HACOCHUX CTAHIIIN.

14. BrnamryBanHs mTy4HMX BOAOWMHIN (KOMaHIB, pe3epByapiB). Crocodu
rigpoizossii Bogoimul. [lopsanok npoBeaeHHs BUNPoOyBaHb HA TE€PMETUYHICTb.

15. BuiamryBanHst BojgoiMuill — cTaBKiB. TUIH Ta KOHCTPYKIIiS Tpederb.

16. Kimacudikamiss Ta  OCHOBHI ~ CKJIAgOBI  CHUCTEM  BHYTPIIIHBOIO
BOJIOTIOCTAYaHHSI.

17. BuMorn HOpMaTHUBHUX JOKYMEHTIB IIOJO0 KIJIBKOCTI, MICI PO3TaIlyBaHHS
Ta 00JIaTHAHHS MTOXKEKHUX KPaHIB.

18. CxeMu BHYTPIIIHHOTO BOJOMPOBOY Ta BUMOTH JI0 X BUOODY.

19. Marepianu TpyOOImpoOBOJIB Ta CHOCOOM MPOKIAIKH BHYTPIIIHIX MEpEK.

BonompoBigna apmatypa Ta mpuiagud  (BEHTWJI, 3aCyBKH, 3BOpPOTHI KJIallaHH,
pPEeryJIATOPU THUCKY, MOXKEXKHI KpaHWU, BBOAM, BOAOMIpPH) IO BUKOPHUCTOBYIOTHCS B
CUCTEMaX BHYTPIIIHBOTO BOJOMPOBOY.

20. Han3Buuaiini  cuTyamii 0OpH  €KCIUTyaramii CUCTEM  BHYTPIIIHBOTO
BOJIOTIOCTaYaHHS.

Tunogi 3agayi AJ1s NiArOTOBKHU A0 icnuTy (3a1iKy)

1. BuzHauntu HeoOXxigHUNM 00’eM Oaky BOJOHAIIPHOI OamTH, SKII0 BOHA
3a0e3neuye 30epeKeHHsT BOJM Ha MOXKEKOTaCIHHA OyiBIIl BKa3aHOTO TUITY 31 CTYyIIEHEM
BOTHECTIMKOCTI Ta KaTEropi€ro 3a MOXexKOBUOYXOHEOE3MEeK0, 00’€EMOM Ta BUTPATOIO
Ha TOCIOAApYO-TIUTHI MOTPEO.

2. BusHaunT THI Ta KUIBKICTH HACOCIB [JIS HACOCHOI CTaHIli, IO ITOBHHHA
3a0e3MeunTH MoJady BOJIM B BKa3aHI KUIBKOCTI Ta HANOpOM JI0 30BHINTHBOI MEpexi
00’€HAHOTO BOJIONPOBO/IY Ha TOCIIOAPYO — MUTHI MOTPEOU Ta MOKEIKOTACIHHSL.

3. 30BHIIIHS BOJOMPOBITHA MEpeka MOJIa€ BOAY HA TOCTOAAPYO — MUTHI MOTpeOn
y 3aJlaHii KUIbKOCTI. Bu3HauuTu aiamerp TpyO Ta MOKIIMBICTH III€] MEpexi MoJaTv
BOJIy Ha MOKEKOTraciHHs Oy/IIBJII 3aIaHOTO TUITY Ta XapaKTEPUCTHK.

4. BU3HaUUTU BUTPATH BOJM HA TMOXKEKOTACIHHS HACEJIEHOTO MYHKTY 3 3aJaHOIO0
KUTBKICTIO MEIIKAHIIB Ta MOBEPXOBOCTI OyaiBesb. BomonposijiHa Mepeka HaceIeHOro
MYHKTY 3a0e3neuye Mmojaady BOAW IS MOTped MPOMECIOBOTO MiAMPHEMCTBA 3a1aHO1
TJIONII Ta TUTIOM OYyTiBEJb.

5.3amaHo JiaMeTp 3O0BHINIHBOI BOJOTPOBIIHOT MEpPEXi, SKa IMOJAa€ BOAY Ha
rocrojapuo — MUTHI MOTPeOu B 3ajaHii KUIbKOCTI. [lepeBipuTu BIpHICTH BUSHAYCHHS
aiameTpa TpyO Ta MOKJIMBICTB L1€1 Mepexl MOAATH BOJIY Ha IMOXKEKOTaciHHA OyAiBii
3aJIaHOTO TUITY Ta XapaKTEPUCTHK.



6. BusHauntu 06’eM OJHOTO pe3epByapy UMCTOI BOAM MPH 33aJaHUX HEOOXITHUX
00’eMax peryirY0oi €MHOCTI. 3amaHi MakCHMMalbHI BHTpPATH BOAM HA TOCIOJApUO-
MUTHI MOTPEOU Ta MOKEKOTACIHHS.

7. Buznauntu xnacudikamio HC-II 3a TuckoM Ta HEoOX1JHY BUTPATY MOKEKHUX
HACOCIB TIpY 3aJaHUX HEOOXIHWX Hamopax Ha TOCHOIApPUYO-TIUTHHX Ta IMOKEKHUX
Hacocax. ButpaTu rocmojapyo-MUTHUX Ta TMOKEKHUX HACOCIB CKIAJAIOTh 3aJlaHy
KUTBKICTH BOJIH.

MOAYJIb 2. BHYTPIIIHE BOAOIIOCTAYAHHA TA BOAOBIABEAEHHA BY IIBJII
T.2.1. CucTeMHu BHYTPIIIHBOI0 BOAONOCTAYAHHSA OyAiBeJIb Ta CIIOPYA
Knacudikamiss Ta cxemMu BHYTPIITHROTO BOAONMPOBOAY. (OCHOBHI €IEMEHTH
BHYTPILIHBOTO BOJOMPOBOY. BU3HaUeHHS pO3paxyHKOBUX BHUTpAT BOJIU B CHCTEMax
BHYTPIIIHBOTO BOJONOCTaYaHHs. PO3paxyHOK cHCTEM XOJOJHOTO BOAONOCTAaYaHHS
OyniBenb. ['11paBaiyHui pO3paxyHOK CUCTEM BHYTPIIIHHOTO BOJIOMIOCTAUYaHHS

[TonepemkeHHs BUHUKHEHHS HAJ3BUYAMHUX CUTYAIllll MpPU eKCIUTyaTallii CUCTEM
BHYTPIIIHBOTO BogONOCTavaHHs. [2, 11, 19]

T 2.2. 30BHiNIHI CHCTeMH BOAOBIABEICHHS HACEJEHUX MIYHKTIiB

CucremMu Ta CXeMHM BOJIOBIABEICHHS HACEICHUX IYyHKTIB. Po3paxyHok cucrem
BOJIOBIABECHHS. BHU3HAUeHHS BUTpAT CTIYHUX BOJ IS AUISHOK MeEpexi. 3araiabHl
METOJM Ta CXEMH OYMUCTKHM CTIYHUX BOJ. ['iapaBmiuHuiA pO3paxyHOK BOJOBIIABIIHHX
Mepex. [lonepeakeHHs] BAHUKHEHHS HaJA3BUYalHUX CUTYalli MpU eKCIuTyaTali Mepex
CUCTEMH BOJIOBIJIBEJICHHS Ta OYUCHUX crOpy[. [IpoexkTyBaHHS BUCOTHOI CXEMH MEPEXI
cucTeMu BojaoBiaBenenns [4, 5, 11, 19]

T.2.3. CucremMu BHYTPIIIIHHOT0 BOAOBi/IBeAeHHS OyaiBeJIb Ta CIIOPY/

BrnamryBanHss Ta o0OJagHaHHS CHCTEMH BHYTPIIIHBOTO  BOJIOBIJIBEICHHS.
Po3paxyHOk cuCTeMH BHYTPIIIHBOTO BOJOBIABENEHHA OymiBii. IIpoekTyBaHHs Ta
PO3paxyHOK CHCTEMH BHYTPILIHLOIO BOIOBIABEAeHHS. [2, 11, 19]

[IuTaHHA 411 CAMOKOHTPOJIIO Ta MiArOTOBKHY A0 icnuTy (3aJiky)

1. Xapaktepuctuka CTiuHUX BOJ (MOOYTOBi, BUPOOHWYI, JOUIOBI CTIYHI BOIM).
YMOBY BUHMKHEHHS Ta OCHOBHI 3a0pyJHEHHSI.

2. OCHOBHI €JIEMEHTH BOJOBIABEICHHS

3. Knacudikarmiss cuctem BomoBiaBeAcHHS (3a cdeporo 0OCTyroByBaHHS, 3a
MPU3HAYCHHSM; 32 CIIOCOOOM TPAHCIIOPTYBAHHS).

4. Knacudikaiiiss cxeM BOJOBIJIBEICHHS HACEJIIEHUX NYHKTIB (LEHTpali30BaHi,
JELEHTpali30BaH1, pailoHH1 (perioHaybHi)). baceliHn kaHani3yBaHHS.

5. CxemMH BOJIOBIJBEJICHHSI HACEJIEHUX NYHKTIB (NMEPHEeHAUKYJSpHA, MepeciueHa,
nosicia abo 30HHA, pajianbHa a00 JMEIEeHTpaTi30BaHa), YMOBA BHUKOPUCTAHHS KOXKHOI
CXEMHU.

6. Oco6mBOCTI CXeM BOAOBIIBEICHHS MPOMHUCIOBHUX i ITPUEMCTB.

7. Po3paxyHOK  BUTparT CTIYHMX BOJ BOJOBIABIAHMX  Mepex. Hopwmu
BOJIOBiABeIcHHS. Bu3HnaueHHs1 po3paxyHKoBuX BUTpar. KoedilieHTH HEpIBHOMIPHOCTI
BOJIOBIIBEICHHS

8. OCHOBH TIAPABIIYHOTO PO3pPaXyHKY BOJOBIABIAHUX Mepex. [impaBiiuHmii



PO3paxyHOK CaMOTUTMBHUX Ta HAIMIPHUX BOJIOBIJBITHUX MEPEK.
9. Cxyian cTiyHUX BOJI (HEPO3UYMHEHI, KOJIOiTHI 1 PO3YMHEH]I PEYOBUHHU Y CTIYHHUX

BOJIaX).

10. BusnauenHss 3a0pyaHEHOCTI CTIYHUX BOJI. bakTtepianbHi 1 010J0T14YHI
3a0pyIHEHHS CTIYHUX BO/I.

11. Metoau OuMIEHHS CTIYHUX BOJA 1 0OpoOKM ocany (MexaHiuHa, (Hi3HUKO-
XiMiuHa, 010JI0T1YHA OYMCTKA CTIYHHUX BO).

12, CxeMy OYMCHHX CTaHII MEXaHIYHOI Ta O10JI0TIYHOT OUYNCTKH.

13. [TonepemxeHHsT BUHUKHEHHS HAJI3BHUYAalHUX CHUTYyaIlll MpH eKCILTyaTaiii
MEpEX CHCTEMH BOJIOBIJIBE/ICHHS T4 OYUCHUX CIIOPY/I.

14, [IpoexTyBaHHS BUCOTHOI CXEMH MEPEXKi CUCTEMHU BOJIOBIIBEICHHSI.

15. Opranizamis  ekciutyaTamii  Mepexx  BojaoBiaBeAeHHs.  [IpuiimanHs
BOJIOBI/IBITHOT MEPEX1 B €KCIUTyaTallil0. Y MOBH €KCIUTyaTallii BOJOBIABIIHUX MEPEK.

16. CTifiKiCTh CHCTEM BOJOBIJIBEICHHS. XapaKTep pyHHYBaHb W YIIKOIKEHb

CUCTEM KaHami3alii. ABapiiiHO-BIJHOBIIOBAJIbHI pPOOOTH HAa CHUCTEMaxX KaHasi3arlii.
Texnika O6e3reku Mpu eKcIuTyaTallli BOJOBIABITHUX MEPEK.

17, Krnacudikarist cuicteM BHYTPIITHBOTO BOAOBIABEACHHS (32 CIOCOOOM 300py
Ta BUJAJICHHS 3a0pyJHEHb, 32 MPU3HAYCHHSIM Ta XapaKTEPUCTHIll CTOKIB, 3a cheporo
o0CITyroByBaHHs, 3a CIIOCOOOM TpPAHCIIOPTYBAaHHs, 3a BJAIITYBAHHSIM BEHTHJIALIL
MEpEXi, 32 HASIBHICTIO CIICI[iabHOTO 00JIaIHAHHS).

18. EnemeHTn cucteMu BHYTPIIIHBOTO BOAOBIJBeNEHHA. CaHITapHO-TEXHIYHI
MpUIaau Ta IpuitMadi CTIYHUX BOJ.

19. Marepian TpyO, sKI BHKOPHUCTOBYIOTBCS B MEpekax BHYTPIIIHBOI
KaHam3auli. 3’ €JHyBalbH1 (PaCOHHI JeTal.

20. [Topsimok po3paxyHKy CHUCTEMH BHYTPIIIHBOTO BOJOBIABEAEHHS OyaiBIii
AKCOHOMETpPUYHA CXEMA.

21. [NapaBniyHui PO3paxyHOK BUITYCKIB.

Tunosi 3aaavi A NiAroTOBKHU A0 icnuTy (3a/1iKy)
1. [lepeBipTe BIPHICTH 3aMPOEKTOBAHOTO PIMICHHS IOAO HACTYMHOTO: B 3aJlaHii
OyIiBJIl 3ampPOEKTOBAHO 3aJaHy KUIBKICTh MOXKEKHHUX KPAaH-KOMIUICKTIB 13 3aJaHUM
oOnaHaAHHSIM.
2. BryTpimHs BogompoBigHA Mepeka Mae 3aJaHui JlaMeTp Ta MOoJIa€ BOAY Ha
roCIoapChKO-MUTHI TOTpeOU y 3amaHiil KuibKocTi. [lepeBipTe BipHICTH BU3HAYCHHS
niamerpa TpyO Ta MOXIIMBICTH LIi€1 MEpeXi MOAaTH BOAY Ha MOMXKEXKOTaClHHS 3aJ1aHol
OyiBII.
3. BHyTpilHs BOJONPOBIIHA MEpEXkKa MOJAE BOAY Ha roCNOAapChbKO-TUTHI MOTpedu
y 3aJlaHiil KUTbKOCTI. BuzHauuTu aiamerp TpyO Ta MOXIMBICTH LI€1 MEpEXi MOJaTH
BO/JIy Ha TIO’KEKOTACIHHS 3a/1aHO1 OYA1BIII.
4, BusHaunt THO Ta KIIBKICTH HACOCIB JUIS HACOCHOI CTaHINi, IO ITOBHHHA
3a0e3MeYuTH TI0/Ia4y BOJH 13 33JJaHUMH BUTPATAMU Ta HAIIOPOM JI0 BHYTPIITHBOT MEPEKI
00’€THAaHOTO BOAOIIPOBOYy Ha TOCIOIAPCHKO-TIMTHI MOTPEOU Ta 13 3aJaHUMU BUTPATAMU
Ta HAIIOPOM — Ha TI0KEKOTACIHHSI.
5. [lepeBipuTu BIpHICTH, BU3HAYEHHS JiaMETPy BUIYCKY Bia OyiBIl 3 3aJaHUMH
XapaKTePUCTUKAMHU.



MOAYJIb 3. TA30IIOCTAYAHHA

T.3.1. 30BHiNIHI cCHCTEeMH ra30M0CTAYaHHA HACEJICHUX MYHKTIB

3aranpHi BIIOMOCTI MPO ra3onocTadyaHHs. Po3moniipdi cUCTEMHU Ta30MoCTadyaHHs.
Po3paxyHok cuctemu raszomnoctauaHHs. [lomepemkeHHs BUHUKHEHHS HaJI3BHUYaHUX
CHUTYyaIllil Ha cHCcTeMax razornocradaHss. Po3paxyHok cucremu rasomnocradanss. [8, 10,
16]

T.3.2. CucreMu BHYTPillIHBOI0 ra30nocTa4yaHHs OyaiBesb

BrnamryBanust Ta oOnagHaHHS CUCTeMHU razomnocradanHs Oynieii. [lomepemkxenus
BUHUKHEHHS HaJ3BUYaHMX CUTYyaIlili Ha cucTeMax rasomnocradanng. [8, 10, 16]

[IuTaHHA AJ11 CAMOKOHTPOJIIO Ta MiArOTOBKHY A0 icnuTy (3aJ1iKy)
OxapakTepu3yiTe ra30TPaHCIOPTHY CUCTEMY Y KpaiHu
OCHOBHI CKJIaJIOBI Ta30BUX MEPEK
Buu roprounx rasis, 110 BAKOPUCTOBYIOTHCS B Ta30MOCTadaHH1
Bumoru 1o rasiB, siki 3aCTOCOBYIOTHCSI B KOMyHAJIBHOMY T'OCITOAapCTBI
Hopmu Butpar rasy. Pexxumu criokuBaHHS razy. Po3paxyHKOBI BUTpaTy
rasy. HpH3HaquHH CHCTEM ra3onocTayaHHs.

abrwnE

6. Knacudikamist cuctem rasomnoctayaHHsi 3a NpU3HAYEHHSIM (pO3MOILIbHI,
BBIJIH1, MPOAYBHI, CKUHI1, IMITYJIBCHI T4 MIKCEJIHIIHI Ta30IIPOBOJIN).

1. Knacudikarist cuctem razonoctadaHHsi 3aJIe)KHO BiJI THUCKY Trasy, IO
TPAHCIIOPTYETHCS (Ta30MPOBOIN BUCOKOTO, CEPETHHOTO Ta HU3BKOTO TUCKY).

8. Knacudikamiss cucteM ra3zonoctadyaHHs 3a MICLE3HAXOKEHHSAM (11010
MOBEPXHI 3€MJIi, II0J10 MJIAHYBAaHHS HACEJIEHUX ITYHKTIB).

9. OxapakTepu3yiiTe OCHOBHI TUIIM CUCTEM PO3MOALTY razy (0AHO-, 1BO-, TPU-
Ta OararoctymiHvacti). HaBeniTh cxeMu cuctem.

10. Sxi paxTopu BIUIMBAIOTH HA BUOIP CUCTEMH Ira30MOCTavYaHHs MicTa.

11. Ha3BiTh OCHOBHI IPUHIIMIIH 3aCTOCYBAHHS JIEKIJIBKOX CTYIEHIB TUCKY Tra3y.

12. Ha3BiTh Ta oxapakTepu3ylTe OCHOBHI €JIEMEHTH MICBKUX Ta30BUX
PO3MOAUTEYUX MEPEK.

13. CxeMu TpOKJIaJaHHA MICBKMX MEpEeX HHU3BKOTO THCKy. O0Omactb
BUKOPHUCTAHHSA [IUX CXEM.

14. [TinzemHi razonpoBou. Bumoru 10 ix mpokiagaHHs.

15. Hanzemui razonpoBoau. Bumoru 110 iX npokiiaiaHHs.

16. [lepexoau ra3onpoBOAIB Yepe3 MPUPOJIHI Ta ITYUH1 NEPEIIKOIH.

17. Bumoru 10 BCTaHOBJIEHHS IPUCTPOIBHA MEPEKAX TA30MPOBO/IB.

18. Merta Ta NopsI0K PO3PaxyHKy BHYTPIITHEOOYIMHKOBUX Ta30MPOBO/IIB

Tunosi 3agavi A1 NiAroTOBKHU A0 icnuTy (3a/1iKy)

1. TlepeBiputu BipHICTHh BU3HaueHO1 KimbkocTi ['PII, mns paiioHy HaceneHOTo
MyHKTY, M0 CKJIAJA€ThCA 3 3aJaHoi KITbKOCTI OyaiBens (3 3aJaHUMU
XapaKTEPUCTHKAMU), AKIIO TOAWHHA BUTpATa Ta3y Ha OYIIBIIO CKIAJac 3a/laHy
BUTpATYy, 3aJlaHa IJI0IA PailoHy 00CITyroByBaHHS.

2. BuzHauuTu piuHi Ta TOJWHHI BUTpPATH Ta3y Ha MOTpeOM BKA3aHOTO 3aKjiaay, B
SKOMY Ta3 BUKOPHUCTOBYETHCS BKa3zaHi MOTpeOH, 3 3aJaHO0 KUIBKICTIO
HACEJICHHS, PYU BUKOPUCTAHHI ra3y BKa3aHOTO T'a30BOTO POOBHIIIA.

3. BuzHauuTH BIPHICTH MPUUHSTOTO PIIIEHHS I10JI0 BUKOPHUCTAHHS TPYyOONPOBOIY
BKA3aHOTO JiaMeTpy Ha JUISHIN, 3 SKOi ra3 MoJaeThbCsl 0 3aJaHOi KIJIbKOCTI



KBapTHUp, 00JIaJHAHUX BKa3aHUMU MPUIaiaMi. BUKOPUCTOBY€ETHCS Ta3 BKA3aHOTO
ra3o0BOTO POJIOBUIIIA.

4. BukoHATH TigpaBIiYHUN PO3PAaXyHOK BHYTPIIIHBOTO Ta30MPOBOIY KHUTIOBOI
OyIiBII1 3aJ]aHOT TTOBEPXOBOCTI 3 3a/IaHOK0 BUCOTOIO MOBEPXY, KIJIBKICTh KBAPTHUP
Ha OJTHOMY TIOBEpCi 3ajjaHa, KOXKHAa KBapTHpa o0JaJHaHA Ta30BHMH MPHIIAIaMHU,
MOJIA€ThCS a3 BKA3aHOT'O Ta30BOT0 POJIOBHUIIA. 3ajjaHa cxema OyaiBIil.

5. Buznauutu (i3uko-XiMiyHI Ta TEIUIO(i3UYHI XapaKTEPUCTHKU Ta3y BKA3aHOTO
ra3oBOr0 POJIOBUIIIA.

MOAYJIb 4. TEIIJIOIIOCTAYAHHA

T 4.1. 30BHiIIHI CMCTEMH TEIVIONOCTAYAHHSA HACEJEHUX NYHKTIB

Cucremu  TterionocradaHHs. [igpaBiaiuHuil  pO3paxyHOK  MaricTpajbHHUX
TEIIONPOBOAIB. [impaBiaiuHMi  pO3paxyHOK TEIJIOBHX Mepex. llomepemkeHHs
BUHUKHEHHS! HAJ[3BUYATHUX CHUTYyalllil Ha TEIJIOBUX Mepekax. Po3paxyHOK HAaCOCHOIO
o0JIagHaHHS JJI CHCTEM Terutonocradanus. [6, 7, 10, 20]

T 4.2. CucreMu BHYTPIIIIHBOI'0 TEILIONOCTAYaHHA OyaiBesIb

Bubip cucremu omnanenus. OmnantoBayibHI Tpuiiagu. Po3paxyHOK oOmagtoBaIbHUX
npuiaaiB. besneuna excrutyaraitis cucteM onanenus. [6, 7, 10, 20]

[luTaHHA 411 CAMOKOHTPOJIIO Ta iATOTOBKM A0 icUTYy (3aJ1iKy)

1. [lopiBusiliTe  BOASIHI ~ Ta  TapoBl  CHUCTEMHM  IEHTPaIi30BAHOTO
TeIIONOCTAYaHHs. IX mepeBaru Ta HeJoiKH.

2. [lopiBHsAKTE 3aKpUTI Ta BIAKPUTI CUCTEMH TEIUIONOCTadyaHHA. K1 ix
nepeBaru Ta Heomiku? O0nacTh TOIMIIBHOTO BUKOPUCTAHHS KOKHOI CUCTEMH.

3. [TosicHuTh MpU3HAYEHHS 3MINTYBAJIBHUX TPUIAAIB B BY3JIaX NPUETHAHHS
ONaJIIOBAJIbHUX YCTAaHOBOK JIO TEIUIOBOI Mepexi. Tunu 3MIIyBaJIbHUX HPUCTPOIB, L0
BUKOPUCTOBYIOTBCHA.

4, [lepeBarm Ta HEMONIKM CTPYMIHEBOTO 3MilllyBauda (eyeBatopa) y BYy3ii
MIPUETHAHHS OTATIOBAIBHOI YCTAHOBKH JI0 BOJISIHOT TETIOBOT MEPEXKI.

S. [Ipu  skiii  CTPYKTypl  TEIUIOBOTO  HABAHTAXKEHHA  JOILLUIBHO
BUKOPHCTOBYBATH TPUTPYOHI BOJISIHI CUCTEMH TETJIOTOCTaYaHHs?

6. Bunu onanenHs mpumiiieHb (KOHBEKTHBHE, MpomeHucte). [Ipunimmnona
cXema CHCTEMH OIaJIeHHS.

7. Bumoru, 1110 BUCYBarOThCS 10 CUCTEMH onajiecHHs . OCHOBHI KOHCTPYKTHBHI
€IIEMEHTH CHCTEMHU OTTaJICHHS.

8. Kinacudikariist cucteMm TeruionocradyanHs (B 3aJI€KHOCTI BiJI PO3MIIICHHS
JOKEpEIT TeTUIOTH, 32 BUIOM TEIIOHOCIS).

Q. Hanmatn XxapakTepuCTHKYy CHCTEMH BOJISHOTO OIaJieHHs (CXema, OCHOBHI
€JIEMEHTH, TeTUIOHOCIH).

10. Hanatu xapakTepucTHKy CUCTEMM IapOBOI0 OMNajeHHs (CXxeMa, OCHOBHI
€JICMEHTH, TEIIOHOCIH).

11. Hanmatu mopiBHJIBHY XapakTEPUCTHUKY BIAKPUTHX Ta 3aKPUTHX CHUCTEM
OTIaJICHHH.

12. Hanatu 3aranpHy XapakTEpPUCTHKY PO3BUTKY TETUIOBUX MEPEK.

13. [TpuyrHYM 3HUKEHHS HATIHHOCTI TETUIOBUX MEPEK.

14. OcCHOBHI METO/IM BUSIBJICHHS YIIIKO/KEHBb HA TETUIOBUX MEpexkKax.

15. Marepian TpyO, 10 BHKOPUCTOBYIOTHCS B TEIJIOBHUX Mepexkax. Koporka



XapaKTEPHUCTHKA.

16. BunpoOyBannsi TemioBux Mepex. CrnocoOu mepeBIpKHM TepMETHUYHOCTI
TETIOBOI MEPEexKi

17. I'apaBmaiyai  BUOpoOOyBaHHS  TEIJIOBUX MEpPEX Ha  MIINHICTh  Ta
TEePMETUYHICTb.

18. TenmoBi BumnpoOyBaHHS TEIUIOBUX Mepex. BumpoOyBaHHS Ha TeIIOBI
BTPATH.

19. OxopoHa mpalli IpH eKcIulyaranii TeriIoBux mepex. Pobora B kamepax,
KOJOJS3AX.

20. SIxi BuUAM ONAJIOBAIbHUX MPHUCTPOIB BUKOPUCTOBYIOTHCS Yy CyYacHUX
OymiBsax?

21. OCHOBHI MOKa3HUKH JJIs BUOOPY BUIY OMATIOBAIILHOTO TIPUIIALTY.

22. lllo BpaxoByeThCS MpPH BHU3HAYEHHI MICIHS PO3MIIIEHHS OMATIOBAILHOTO
npuiaay? Big skux mapameTpiB 3a1€KUTh TEIIonepeaya onaitoBaIbHOTO MpUiIay?

23. Sk po3paxoBYEThCS TeMIlepaTypa TEIUIOHOCIS BOAM B OMNAJIOBaJIbHUX
npuiaaax?

24. Buau peryintoBaHHs TeIUlonepeaadl OnaltoBaIbHUX MPUIIAIIB.

25. OCHOBHI  MNPUHIMUIIA  aBTOMAaTUYHOIO  PETyJIOBaHHS  TeIUlonepesaayi
OMATIOBAJILHUX MPHUIIAIIB.

26. IlpaBuiia BCTaHOBJIEHHS OMATIOBAJILHUX MPUIIA/IIB.

Tunosi 3agayi A1 NiArOTOBKHU A0 icnMUTy (3a1iKy)

1. Bu3HauuTy TOAWHHY Ta pPIYHY BHUTPATy BOAWM Ha BKa3aHWUH BHJ BHUTPAT
(omasieHHsi, BEHTWJIAIisl a00 Tapsye BOJONOCTAYaHHS) KUTJIOBOI OYIIBII 3aJaHOl
MTOBEPXOBOCTI, SIKa CKJIAJAEThCS 3 33[JaHOI KIJIBKOCTI CEKIIM Ta 3aJJaHMMH PO3MipamMu
KOXKHOI. 3aJlaH0 MICTO pO3TallyBaHHs OYZiBJl, TeMIlepaTypa TEIJIOHOCIS (BOJN)
BIIMOBITHO B MO/IaBaJIbHOMY Ta B 3BOPOTHOMY TPYOOIPOBOAAX.

2. [lepeBipuTy BipHICTH MPUHHATOTO JiaMETPy TOPIOBUHHU €J€BATOPY, MPUUHATOTO
JUTSI BCTAHOBJICHHS B TETUIOBOMY ITYHKTI JIJISl 33/1aHO1 KIJTBKOCTI OyMiBENb JJI MPOIYCKY
TEIJIOHOCIS 3 3aJaHOK0 BHUTPATOI0 HA OJHY OY/IBIIIO, BTPATH HAMOpPy B CHUCTEMI
OMaJICHHA 3aJaHi, 3aJlaHl TeMIepaTypa TeIUIOHOCIS MICHs eleBaTopy, B TPyOOHpoBOi,
0 TI0JIa€ TEIUIOHOCIM Ta B 3BOPOTHOMY TpyOompoBoi. BuzHauutu HEOOXigHUI
JlaMeTp TOPJIOBUHU COIUIA €1eBaTopy.

3. O0patn HEOOXiAHY KINBKICTh OMNATIOBAIBLHUX TMPHIIAJIB 3aJaHOTO THUITY IS
OMaJieHHsI JKUTJIOBOTO MPUMIIIEHHS, SIK€ CKIaAa€ThCs 3 3a/1aHOi KUIBKOCTI KIMHAT Ta
KyXH1, 3 BKa3aHOIO BHCOTOI MOBEPXY Ta TEIJIOBTpATaAMHU 3 TPYyOOINPOBOJIB 33JaHOTO
JiaMeTpy, 3 3a1aHO0 3 IOBKMHOK FOPU30HTAILHOT YacTUHU. O0epiTh Ta OOIPYHTYHUTE,
AKUW TN TPUIIAIIB HAHOUIbII paliOHAIbHO BUKOPUCTOBYBATH B JAHOMY MPUMILLIEHHI.

4. TlepeBipUTH BIpHICTh NPUUHSTOrO PIIEHHS 1010 BUKOPUCTAHHS TPyOOIPOBOIY
3a/1aHOTO JIIaMETPOM Ha JUISHIN, 3 KO TEIUIOHOCIA MOMAEThCS J0 3aJ1aHOi KUIBKOCTI
OyniBelb BKa3aHOI IOBEPXOBOCTI, PO3TAIIOBAHMX B BKazaHoMy MicTi. bymiBmi 3
3aJJaHUM CTyIE€HEM OJaroycTporo, CEpelIHbOI0 3aCEJCHICTIO KBapTHP, KIIBKICTIO
KBapTHUP Ha TIOBEPCI Ta KUIBKICTIO CEKITiH.
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Jna Kkypcoeozo npoekmy:

18. besneuyna ekcmyaTamis 1HXEHEpPHUX CHUCTeM 1 cnopyA. MeTtoanuHi
BKa31BKH JJIsi BUKOHAHHS KypCOBOTO IPOEKTY Ha TeMy «BojxomocrayaHHs HAceIeHOro
MYyHKTY» JUIsl KypCaHTIB, CTYAEHTIB Ta CiyXadiB BIJJUICHHS 3a04YHOIO Ta
JTYCTaHIIIMHOTO HaBYaHHSA 3a cremianbHicTiIoO 6.170202 «Oxopona mpaii» / Ykimamadi
ITeryxoBa O.A., I'opnocrans C.A. — X. HYII3Y, 2013.



nsa konmponvrhux podim:
19. besneuna ekcmyaraiis 1HXXEHEPHHX CHCTeM 1 coopyld. MeToauusi

BKa3iBKM JUISI BUKOHAHHS KOHTPOJIBHOI poOoTH Ha Temy «Po3paxyHOK cHCTeM
BHYTPIITHHOTO BOJIONIOCTAYAHHS Ta BOJOBIABEICHHS Oy TiBJII» I KypCaHTIB, CTYACHTIB
Ta CIOyXadiB BIJIJICHHS 3a0YHOTO Ta JUCTAHIIIMHOTO HABYaHHS 3a CIEHIaTbHICTIO
6.170202 «Oxopona mpami» / Ykmamaui IleryxoBa O.A., l'opnocrams C.A. — X.
HVYII3Y, 2013.

20. besneuna ekcmyararis 1HXEHEPHHX CHCTEM 1 cmopya. MeronuyHi
BKa3iBKM [II1 BHKOHAHHS KOHTPOJBHOI pPoOOTHM Ha TeMy «Po3paXyHOK CHCTEMH
ra3onocradyanfs» Ta «Po3paxyHOK chcTeMH OmajeHHs» JIs KypCaHTIB, CTYICHTIB Ta
ClIyXadyiB BIJJIIJIEHHS 3a0YHOTO Ta JUCTAHIIMHOTO HaBYaHHS 3a CHEIIabHICTIO
6.170202 «Oxopona mpaui» / Ykmagaudi IletyxoBa O.A., T'opuocrams C.A. — X.
HVYII3Y, 2013.

[Tign. mo npyk 23.12.16. dopmar 60x84 1/16.
YMoBH.-IpyK. apk.0,9.
Bun. Ne 78/16.

CekTop peaakiiifHO-BUIaBHUYOI JiSUIBHOCTI
HarionanbHOro yHiBepCUTETY IMBUIBHOTO 3aXUCTy YKpaiHU
61023 M. XapkiB, Byn. UepHHIIEBChKA, 94.
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