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1. Anoranis

3HaHHA, OTpUMAaHI MiJ Yac BUBYEHHS HaBYalIbHOI JucuuIuliHu «lIpoTunoxexne
BOJOTIOCTAYaHHS», CHPUSIIOTh PO3BUTKY MPOQPECIHHOTO MHCICHHS 3/100yBayiB BHIIOI
ocBith. HaOyTTs 3700yBauamMu BHUINOI OCBITH BIANOBIIHMX 3HAaHb Ta MPAKTUYHUX
HABUYOK HEOOXIAHO MJisi pO3B’Si3aHHS 3aj]ay, TMOB’SI3aHUX 13 MEPEBIPKOI0, KOHTPOJIEM,
OI[IHIOBAaHHSIM  TEXHIYHOTO CTaHy CHUCTEM MPOTHUIIOKEKHOTO  BOAOINOCTAYaHHS,
MOJKJIMBICTIO OpaTé yd4acThb Y 3aCTOCYBaHHI 1 €KCIUTyaTalli LUX CHCTEM, a TaKOX
pPO3paxyHKy Ta TEpEeBIPKA €JIEMEHTIB CHCTEM MPOTUIIOKEKHOTO BOJONOCTAYaHHS,
MIPOCKTIB MPOTUIIOKEKHOTO BOJOMOCTAYaHHS IIOJI0 BIAMOBITHOCTI BUMOTAM TOKEXKHOT
O€3IeKH.

Jlanuii Kypc mepembavyae TEOPETUYHE 1 NPAKTUYHE OBOJIOAIHHS 3HAHHIMH Ta
BMIHHSIMU IIOJI0 aHami3y iH(popmarllli mpo HAsBHICTb PO3POOIEHUX 1 OOIPYHTOBAHUX
3aXO/IB 3 MIABUUIICHHS PIBHA MPOTUIOKEKHOIO 3aXHCTy 00'€ekTa; pO3poOKM Ta
OOTpYHTYBaHHS 3aXO/I1B, IHKEHEPHO-TEXHIYHUX PIIICHB 1010 3aM00IraHHs BUHUKHEHHIO
Ta TMOMIMPEHHIO TIOXKEX MUIIXOM BHOOpPY Ta OIIHIOBAaHHS TapaMeTpiB CUCTEM
MPOTUIIOKEKHOTO  BOJIONIOCTAYAHHS;, 3aCTOCOBYBAaTH 3HAHHS 3aKOHIB TiApPaBIKH,
MEXaHIKM PIAMHU Ta Ta3iB MiJ 4Yac TMEepPeBIPKU TMPOEKTIB Ta KOHTPOJIO CHCTEM
BOJIOTIOCTaYaHHS.

BiaMiHHOIO OCOOIMBICTIO TAHOTO KYpPCY € T€, IO PO3TJISHYTI TEOPETUYHI BiIOMOCTI
NIJKPIIJIEH]! NMPaKTUYHUMU HAaBHYKaMH, sIKI 37100yBau OTpUMY€E I 4Yac 3aHATh Ha
00’€KTax pi3HOTO NPU3HAYEHHS Ta MPU BUKOHAHI1 JJa0OPAaTOPHUX POOIT.

2. Indopmanis npo BUKJa1a4a
[leryxoBa Onena AHaToJliBHA, HOUEHT KaQeApHu MOKEHKHOI
3aranpHa iHQoOpMaLisa | Npo(UIAKTUKY B HACEJIEHUX IMyHKTAaX (PaKyJIbTETy MOXKEKHOI
Oe3MeKr, KaHAuAaT TeXHIYHUX HayK, JTOIICHT.

KonTaktHa M. XapkiB, ByJ. YepHuieBcbka, 94, kabinet Ne 146. Pobounit
iH(bOopMarris Homep tenedony — 7/07-34-42.
E-mail voda@nuczu.edu.ua

- JOCIIKEHHS 0CcOo0IHMBOCTEM pobOoTu cnopyn
Hayxkogi inTepecu™ MPOTHUIIOKEKHOTO BOJIOTIOCTAYaHHS;

- JOCHIDKCHHS CKJIAJOBUX TIOKEKHOTO KPaH-KOMIUICKTY
OyJiBeIb PI3HOTO MPU3HAYEHHS.
- npodeciiini 3HaHHSA 1 3HAYHUN JOCBIJ OIIHIOBAHHS

ITpodeciitai rmapaMeTpiB CHUCTEM IIPOTHIOKEKHOTO BOJIOIMOCTAYaHHS ITiJT
3M10HOCTI* yac  MEpeBIpKM  TMPOEKTIB Ta  KOHTPOJI  CUCTEM
BOJIOTIOCTAYaHHS.

* _ 3aIM0BHIOETHCA 3a OaxanHam HIIIT.

3. Yac ta micue npoBeJeHHS 3aHATH 3 HABYAJIbHOI JUCHMUILIIHH
AyIuTOpHI  3aHATTA 3  HABUAJbHOI  JUCHMIUIIHM  TPOBOMASTHCA  3T1IHO
3aTBEPKEHOTO PO3KIany. EleKTpoHHUN BapiaHT pO3KiIaay pPO3MIIIYEThCS Ha CaMTi
VYuisepcurery (http://rozklad.nuczu.edu.ua/timeTable/group).
Koncynpraiii 3 HaBUYajdbHOI JUCHMIUTIHU TPOBOASATHCS TMPOTATOM CEMECTPY
njouerBepra 3 15.00 1o 16.00 B kaGineti Ne 146. B pa3i gomarkoBoi notpedu 3100yBava


http://rozklad.nuczu.edu.ua/timeTable/group

B KOHCYJILTaHiT qac MOoroJKyeTbCsa 3 BUKIaAa4uCM.

4. IlpepexBi3uTH i MOCTPEKBI3UTH HABYAJILHOI JUCHUILIIHA
Ilpepexsizumu: npuKIagHa MEXaHiKa, IHKCHEpHAa Ta KOMIT I0OTepHa rpadika,
TEeXHIYHA MEXaHiKa PiJUHU Ta rasy.
Ilocmpexsizumu: TPOTUIIOKEKHA Ta aBapiiiHO-pSTyBaJbHA TEXHIKA, OpraHizarlis
aBapiiHO-pATYBaJIbHUX  POOIT,  TOXKEKHA  TaKTUKA,  aBTOMATHYHI  CHUCTEMH
MPOTHUIIOKEKHOTO 3aXUCTY, BAKOHAHHS Ta 3aXUCT KBaMi(pikaiiHoi poOOTH.

5. XapakTepHCTHKA HABYAJIbHOI JMCHUILTIHI
Mema euxnadamnsa  TUCUMIUNIHK: HaOyTTs 3700yBayaMu BHINOi  OCBITH
npoeciiiHO-OpIEHTOBAHUX  3HAaHb, HEOOXIJHUX JUIsl  aHaji3y CTaHy CHCTEM
MPOTUTIOKEKHOTO BOJOMOCTAUYaHHSI Ta MPUUHSATTA PIIICHb IMIOAO0 MOAANBIINX Iil s
I1JIBUIIICHHS PiBHSI POTUITOKEKHOT OE3TEKH.
Ocno6ni 3a60aHHs GUEYEHHS OUCYUNTITHUL:
- chopmyBatu y 3100yBauiB BHUINOI OCBITH TMO3UTUBHY MOTHUBAIIIO [0
BUKOPHUCTAHHS Cy4YaCHUX METOJIIB PO3PAaXyHKY B MIPAKTUUHIN JISIBHOCTI;
- OCBOITH TEOPETHYHI MOJIOKEHHS Ta AITOPUTMH PO3PAXYHKIB €JIEMEHTIB CUCTEMU
IPOTUIOKEKHOTO BOJIONIOCTaYaHHSI,;
- 3aKpIUTU HA TPAKTULI 3HAHHSA MPO OCOOJMBOCTI MEPEBIPKH, PO3PAXYHKY Ta
eKCIUTyaTaIlil eJIeMEHTIB CUCTEMH MPOTUIIOKEKHOTO BOJOMIOCTAYaHHS;
- BHUpPOOUTH HAaBUYKU CAMOCTIMHOIO BHKOHAHHS BIAMOBIAHUX PO3PAXYHKIB JIJIS
BUpILIEHHS TPOo(deciiiHuX 3aBIaHb.
Y pe3ynbTaTi BUBYEHHS HABYAIBHOI AUCUMILIIHU «[IpoTHIIOXKEKHE BOAOMOCTauYaHHS
3100yBay BHUIOT OCBITH TOBUHEH OTPUMATH:
3HAHHSL.
— CXEM HaCOCHO-PYKaBHUX CHUCTEM;
— CXEM CHUCTEM 30BHIIIHBOTO Ta BHYTPILIHBOTO MPOTUIIOKEKHOTO BOJOIIOCTAYaHHS;
— BUMOI' HOPMATHUBHUX JOKYMEHTIB LIOJI0 CUCTEM 30BHIIIHBOIO Ta BHYTPIIIHHOIO
IPOTUIOKEKHOTO BOJIONOCTaYaHHS,;
— MOPSAKY MEPEBIPKU MPOEKTIB Ta KOHTPOJIIO CUCTEM BOJOTIOCTAUYaHHS;
— c1rmoco0iB TIPOBEICHHS BUIIPOOYBaHHS 30BHIIIHIX Ta BHYTPINIHIX BOJOIPOBITHUX
MepeX Ha BOJIOBIIIAvy;
VMIHHA:
— pO3paxoByBaTH HACOCHO-PYKaBHI CUCTEMH,
— pPO3paxoBYBaTH CHCTEMH 30BHIIIHBOTO Ta BHYTPIIIHBOTO MPOTHUIOKEKHOTO
BOJIONIOCTa4aHHs BIAMOBITHO 10 BUMOT HOPMAaTUBHUX JTOKYMEHTIB;
— TEPEeBIPSATU MPOEKTH CHUCTEM 30BHIIIHBOTO Ta BHYTPIIIHBOIO MPOTUIIOKEKHOTO
BOJIONIOCTaYaHHS,
— TIEPEeBIPATH CHUCTEMH 30BHINIHBOTO Ta BHYTPIIIHHOTO MPOTUIIOKEKHOTO
BOJIONOCTAYaHHsI PI3HUX 00’ €KTIB;
— MPOBOAUTH BUMPOOYBAHHS 30BHILIHIX Ta BHYTPILIHIX BOJOMPOBITHUX MEPEX HA
BOJIOBIIavy;
A8MOHOMISL MA 8IONOGIOANbHICb!
— BUOMpATH Ta MPOIMOHYBATH CXEMU HACOCHO-PYKABHUX CHUCTEM;



— BUOUpATH Ta NPOIMOHYBAaTH €JIEMEHTH CHUCTEM 30BHIIIHHOIO Ta BHYTPIIIHBOIO
MPOTHUIIOKEKHOTO BOJONOCTaYaHHS BIAMOBIIHO A0 BUMOT HOPMAaTUBHUX JOKYMEHTIB,;

— opOpMIISITH Ta OLIHIOBATH PE3YJIbTaTH MEPEBIPKU MPOCKTIB CUCTEM 30BHIIIHBOTO
Ta BHYTPIIIHHOTO MPOTUIIOKEKHOTO BOJAOIIOCTAYAHHS,

— o(opMIsATH Ta OLIHIOBATH PE3yJbTaTU NEPEBIPKA CUCTEM 30BHILIIHBOTO Ta
BHYTPIIIHBOT'O MPOTHUITOKEKHOTO BOJIONIOCTAYaHHS PI3HUX 00’ €KTIB;

— oopMIIATH Ta OLIHIOBATH PE3yJbTaTH BUIPOOYBAHHS 30BHIIIHIX Ta BHYTPIIIHIX
BOJIONPOBITHUX MEPEK HA BOJIOBIAIAYY.

[ToBuHHI OyTH ChOpPMOBaHI HACTYITHI KOMNEMEHMHOCHI.

IHMe2panbHa.

— B3IIaTHICTh PO3B’A3yBaTH CKJIAIHI CIIEIIai30oBaHl 3amadi Ta NpoOIeMH, sIKi
XapaKTepU3yrThCsl KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, IiJI 4Yac MNPaKTUYHOI
JISIIBHOCT1 @00 y Tpolieci HaBYaHHS, 10 Mepeadadyae 3aCTOCYBaHHS TEOpId Ta METOIIB
MOHITOPUHTY Ta IPOTHO3YBAHHS, 3aM00IraHHs] BUHUKHEHHIO MOXKEXK Ta iX TaCiHHS.

cneylaibHa.

— 3JaTHICTh TEPEeBIPSITH, KOHTPOJIOBATH, OIIHIOBATH TEXHIYHUWA CTaH CHCTEM
MPOTHUIIOKEKHOTO BOJOMOCTaYaHHs, OpaTH y4acTh Yy 3aCTOCYBaHHI 1 €KCIUTyaTallii 1ux
CUCTEM;

— 3JAaTHICTh JI0 PO3PAaxXyHKIB Ta MEPEBIPKU €JIEMEHTIB CHUCTEM MPOTHUIIOXKEKHOTO
BOJIONIOCTa4YaHHs, MPOEKTIB MPOTUIOXKEKHOTO BOJOMOCTa4aHHS IIOAO BIJMOBIAHOCTI
BUMOTaM TMOKEKHOI O€3MEKH.

Pezynomamu naguanmsi:
- 3JIaTHICTh MPAIfOBATH aBTOHOMHO, HECTH BIJIMOBIAAIBHICTh 32 JOCTOBIPHICTH
03BYY€HOI 1H(pOpMAIlii.
Onuc HaBYAIBHOT AUCIUTIIIHUA

HaliMeHyBaHHS MOKa3HUKIB Jlenna ¢hopma HaBYaHHS
Pik miaroroBku 2-1
Cemectp 4-i
O6c¢sr kpenutie EKTC 5
3arajgpHa KUTBKICTH TOJIUH 150 ropx.
Jlekmi 28 Tos.
[TpakTryHi, ceMiHAPCHKI 40 rog.
JlabopaTopHi 6 ron.
CamocriiiHa poOoTa 76 ron.
By miacyMKOBOro KOHTPOJIIO KypcoBuii npoexT, ek3aMeH

6. KasengapHo-TeMaTHYHMH IUVIAH BUKJIAJAHHA TUCUMILIIHA
TpuBanicth akajeMiuHOi TOJUHU B YHiBepcuTeTi craHoBUTh 40 xBwiMH. JIB1
aKaJeMIuHI FOJIMHU YTBOPIOIOThH Mapy akaJeMIYHUX TOJAWH, M0 TpuBae 80 XBUIMH 0e3
NIEPEPBHU.
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4 cemectp (15 THKHIB)
MoayabHuii KoHTpPoJIb Ne 1. HacocHo-pykaBHi cucTeMu
Tema 1.1. HacocHo-pykaBHi cucreMu Marematuyna |Jlek. —4 rog.
CTATUCTHKA 1 ICUXOJIOT1A I13. — 4 rox.
1. Jucuumnnina «IIpotunosxkexne BomonoctadyanHs». OcHoBu |[CP — 8 roxa.

1-2

Teopii HacOCIB

2. PoboTta HacociB Ha 30BHIIIHIO Mepexy. HacocHo-pykaBHi
CUCTEMHU

3. Po3paxyHOK HACOCHO-pYKaBHUX CHCTEM

4. Po3paxyHOK HacOCHO-pykaBHHX cucteM. KoHTpoiibHa
pobota

MonayiabHuii KOHTpPoJb Ne 2. IIporumoxke:kHe BOJONMOCTAYAHHHA HACEJICHHUX
IIYHKTIB Ta BUPOOHUYHUX 00’ €KTIB

Tema 2.1. Pexumm BogomocrayaHHsl A HacejgeHux |Jlek. —4 ron.
IYHKTIB Ta BUPOOHUYHUX 00’ €KTIB [13. - 6 rox.
1. Knacudikamis Ta cxemu BojonpoBoaiB. Boporposigni |CP — 10 roa.
Mepexi Ta apMaTtypa
2. Pexxumu BojocriokuBaHHA. HopMaTuBHI BUTpaTH BOJIU Ta

5.3 | HAMOpH y BOTONPOBOIAX o
3. HopmaTtuBHi BUTpaTd BOAM Yy OO0 ’€IHAHUX 3O0BHIIIHIX
BOJOIPOBOIAX
4. Po3paxyHOK BUTpaT BOJM Ha TMOXEXKOTaClHHS MpHU
MPOEKTYBAHHI CUCTEM MPOTHUIIOKEKHOTO BOJOTIOCTAYaAHHS
5. Po3paxyHoxk BUTpaT BOAM Ha TMOXKEKOTACIHHA TIPU
MPOEKTYBAHHI CUCTEM MPOTHUIIOKEHKHOTO BOJONOCTAYaAHHS
Tema 2.2. TigpaBaiunuii po3paxyHok BogompoBiaHux |Jlek. — 2 ron.
MepeiK I13 — 8 rox.
1. TimpaBiaiuamil po3paxyHOK BOJOMPOBITHUX MEPEK CP —4 ron.
2. TippaBmiyHuil pO3paxyHOK KIJBIIEBUX BOJOIMPOBIIHHUX
MEpEex

4-8 | 3. TippaBmiyHuil po3paxyHOK KUTBIIEBHX BOJOIMPOBIIHUX
Mepex
4. TigpaBmiyHUA PO3pPaXyHOK KUIBLIEBUX BOJOINPOBIIHUX
Mepex
5. TigpaBaiyHuit  po3paxyHOK KIUIBIEBUX BOJOIMPOBITHUX
MEpEexX
Tema 2.3.€MHicHI ciopyau
1. TIpoexTyBaHHs pe3epByapiB YUCTOI BOAM Ta BojpoHamipHuXx |JIek. — 2 rom.
oamrt I13 — 4 ron.
2. PozpaxyHok perymowdoro 06’emy Ta HemotopkanHoro |CP — 8 ron.




3aracy Boau y PUB
3. Po3paxyHOK NpOTHIIOXKEKHOTO
MIPOCKTYBAaHHI BOJOHAIIIPHUX OAIlT

3aracy BOIH Inpu

Tema 2.4. BuOip napamMerpiB po00TH HACOCHUX CTAHIIIH

1. HacocHi cranmii Jlex. — 2 ron.
2. BulOip xapakTepucTUK 1 OCHOBHMX KOHCTpyKTUBHUX |[I3 —4 ron.
napaMeTpiB MOXKEKHUX HACOCIB CP -6 ron.
3. Bulip xapakTepucTUK 1 OCHOBHHMX KOHCTPYKTHUBHHUX

napamMeTpiB MOKEKHUX HACOCIB

Tema 2.5. be3B010NPOBiTHE BOJONOCTAYAHHSA

1. BrnamryBaHHsSi ©€3BOAONPOBITHOTO  MPOTUIOXKEKHOTO |Jlek — 2
BogonocrayanHs. [Ipuponni Bonoitmumia. llItyuni Bogorimuma |CP - 4

MoayabHuii KOHTPOJIb Ne 3. BHYTpillIHiii NPOTHIOXKEKHUI BOJONPOBI/T

Tema 3.1. BHyTpiuHiii npoTHNoXKe:KHUIT BOAONPOBIT Jlek. — 4 ron.

1. Knacugikamisa Tta cXeMd BHYTPILIHBOIO HpOTUIOXEKHOTO [[13 —4 roa.

BOJOIIPOBOY JP-4

2. Po3paxyHOK BHYTPIIIHBOTO MPOTUIIOKEKHOTO BojonpoBoay | CP — 12 rox.
9-11 3. [IpoextyBaHHs BHYTPIILIHBOT'O IIPOTHUIIOKEKHOTO

BOJOIIPOBOLY

4. Po3paxyHOK BHYTPIIIHBOT'O IPOTHUIIOKEKHOTO BOJIOIPOBOY

5. Po3paxyHOK BHYTPIIITHROTO MPOTUIIOKEKHOTO BOJAOIIPOBOTY

6. Po3paxyHok BHYTPILIHBOTO IIPOTHUIIOKEKHOTO

BozonpoBoay. KontpoiasHa pobota

Tema 3.2. CoenmiaabHi BHYTpimmHi mnporumoxkexHi |Jlex. —4 ron.

BO/JIOTIPOBO/IU 13 — 4 ron.

1. IIpoTumnoxexHe BOJIONOCTAYaHHS BUCOTHUX OY/I1BEIb CP -6 ron.
12-15| 2. BuBuUeHHs BHYTPIIIHBOTO MPOTUIIOKEKHOTO BOAOMPOBOLY

BUCOTHUX Oy/I1BEIb
3. IlpoTunoxkexHe BOJAOINOCTaYaHHS OyAiBEJIb 3 MacOBUM
nepeOyBaHHIM JIIOeH

Moayabauii  koHTpPoJb 4. QOpra”izamiss KOHTPOJIK 32 CTAaHOM CHCTEM
MPOTHUIIOKEKHOT0 BOAONOCTAYAHHS
Tema 4.1. KoHTpPoJIb 32 CTAHOM CHCTEM NPOTHIIOKEKHOIO
BO/JIONOCTAYAHHS
1. Ilpunagu my1si mpoBeACHHS BUMPOOYBaHb Ha BoJOBiAnauy |Jlek. — 4 rog.
MIPOTUIIOKEKHOTO BOAOIIPOBOY I13 — 6 ron.
2. BunpoOyBaHHs Ha BOJOBIA1a4y BOJOTIPOBIIHUX MEPEK JIP -2
3. BumpoOyBanHs Ha BojoBiggauy mnpotunoxexHoro |CP — 18 roa.
BOJONPOBOY
4. BunpoOyBaHHsI Ha BOJAOBIIa4y BOJOIPOBITHUX MEPEK
5. BunpoOyBaHHsI Ha BOAOBIIa4y BOJONPOBIIHUX MEPEK
6. BunipoOyBaHHsI Ha BOJOBIIJa4y BOJONPOBIAHUX MEPEK
Bcworo 150 ronuu

7. CincoK peKOMEeH0BaHOI JiTepaTypu
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7. IlpoTumnoxexHe BOJOMOCTAYaHHS: METOJWYHI BKa3iBKU IS BUKOHAHHS
KypcoBOro MpoekTy Ha Temy «lIpoTuroxexHe BOJOMOCTa4YaHHS HACEJEHOTO ITYHKTY)
JUIs 3M00yBaviB BUINOI OCBITH 3a criemiaibHicTIO 261 "Iloxkexna Oe3neka"/ Ykimamaui:
O.A. IleryxoBa, C.A. I'oprocrains. — X.: HYILI[3VY, 2019. - 76 c.

8. [IpoTumnoxexxHe BOJOMOCTaYaHHs: POOOUMIA 30IIUT (KOHTPOJIBHI Ta JIabopaTopHi
pob6otn). / Yknamadi: O.A. Ileryxopa, C.A. I'oproctans. — X.: HYII3VY, 2019. — 62 c.

9. [IlporumnokexHe BOAOIOCTAYaHHSI. METOAWYHI BKa3iBKM 3  Oprasizarii
CaMOCTIMHOI pOOOTH TpPU BHUBYEHHI IUCHMIUIIHU JUIsi 3100yBayiB BHUINOI OCBITH 3a
criemianbHIcTIO 261 «IloxkexHa 6e3neka» / Yikimanaui: O.A. Ileryxoa, C.A. 'opHOCTaIB,
A.M. Uepnyxa. — X.: HYII3Y, 2017. - 12 c.

8. OuinoBaHHs pe3yJIbTATiB HABYAHHS 3100yBaviB BUILOI OCBITH

OuiHioBaHHS ~ pe3yJbTaTiB  HaB4YaHHA 3  Aucuuiuiinkd  «lIpotunoxexne
BOJIONIOCTAYaHHs»  3IIHCHIOETBCS 32  HAKOMHYYBAIBHOIO  OambHO-PEHTHHTOBOIO
CHUCTEMOIO, OCHOBHOIO METOIO $IKOi € peryjisipHa i KOMIUIEKCHA OIlIHKa pe3yJIbTaTiB
HABYAJIBHOI TISNIBHOCTI Ta ChOPMOBAHOCTI KOMITIETEHTHOCTEH.

O1iHIOBaHHS KOMIIETEHTHOCTEW 37100yBauiB 3IIMCHIOETHCS 3 BUKOPUCTAHHSIM
TPHOX IIKAJ:

nepina — HalloHaJIbHA (TpaauiliiHa) — 4-6anpHa (YoTHpUOaIbHA);

apyra — peiTiuHroBa 1Kana omiHoBanHs — EKTC;

TpeTs — HakonuuyyBaibHa 1mkaina — 100-6anpHa.

[Topsimok HakonMuyBaHHs HaBYalbHUX OaniB 3a 100-0anbHOI0 HIKAJIO0

MakcuManbHuMN
3arajgbpHa
. . OaJ1 3a BUJ
Bua HaBuaiapHOT poOOTH KinpkicTe . MaKcHMaJIbHa
HaBYAJIHLHOI .
cyma OaJtiB
poboTu
I. IToTouHMIA KOHTPOJIBL
Tema 1.1 5 5
Moayns Ne 1 MoaynbHa . 1 10 10
KOHTpOJIbHA POOOTa
Pazom 3a mostynb Ne 1 15
Mosymb Ne 2 | Tema 2.1 | | 5 5




Tema 2.2 5 9)
Tema 2.3 5 9)
Tema 2.4 9) 9)
Tema 2.5 3) 3)
Pazom 3a mostynb Ne 2 25
Tema 3.1 3) 3)
Moaynb Ne Tema 3.2 5 5
3 MopynbHa 10 10
KOHTpOJIbHA poOoTa™
Pazom 3a Moty No 3 20
Moy Ne Tema 4.1 5 10
4 MopynbHa 1 10 10
KOHTpPOJIbHA poOoTa™
Pazom 3a mosynb Ne 4 20
Pa3om 3a mOTOYHUI KOHTPOJIb 80
ITucbMOBHI €K3aMEH 20
Pa3zowm 3a BCi BUIM HaBYAIbHOI pOOOTH 100
* — 000B’s13K0B1 BUJIM HABYAJILHOTO KOHTPOJIIO.
0713 Kypco8020 npoeKkmy
Po3paxyHkoBo-
MOSICHIOBAJIbHA I'pagiuna yactuna 3axucr Cyma
3anmucKa
10 60 10 20 10 20 100

[TincymkoBa o1inka POPMYETHCS 3 ypaxyBaHHSIM PE3yJIbTaTiB:
- IOTOYHOTO KOHTPOJIIO POOOTH 37100yBaya BIPOIOBK CEMECTPY;
- M1JICYMKOBOT'O KOHTPOJIIO YCIIITHOCTI.

llomounuii KoHmponb TPOBOJIUTHCS HA KOXXKHOMY NPAKTUYHOMY 3aHATTI. Bin
nepeadavyae OIIHIOBAHHS TEOPETHYHOI TIJATOTOBKM 3J00yBayiB BHUIOI OCBITH 13
3a3HayeHoi TeMU (y TOMY YHCIIl, CAMOCTIHHO OMPallbOBAHOT'O MaTepialy) Mmija yac podoTu
Ha CEMIHAPCBKUX 3aHATTSIX Ta HaOyTUX HABUYOK IIiJI 4Yac BUKOHAHHS 3aBJlaHb
MPaKTUYHUX POOIT.
Kpumepii nomounozo oyintoeanHs 3Hansb 3000Y6a4ié HA CEMIHAPCOKOM) 3AHAMMI
(oyinroemucs 6 dianazoni 6i0 () 0o 2 banis):
2 Ganu — 3700yBay BUILHO BOJIOJIE YCIM HaBYAJIbHUM MaTepiajioM, OPIEHTYIOTHCS B
TEM1 Ta apryMEHTOBAHO BUCJIOBJIIOE CBOI TyMKH, HABOJAUTH MPUKJIIAIN;
1 6an — 3m00yBa4 4aCTKOBO BOJIOJI€ MATEPIAIOM Ta MOXKE OKPECIIUTHU JIUIIE JCSKI
po0IeMu TeMH;
0 GamiB — 31m00yBay HE 3HA€ BIAMOBIAI Ha MOCTaBJICHI MUTAaHHSA a00 MOBEPXOBO
PO3KPUB JIMIIE OKPEMI MOJIOKEHHS MPU [[bOMY JTOITYCTUB CYTTEBI MOMUJIKH.
BuknagaueM OIIIHIOETbCS TIOBHOTA PO3KPUTTSA MUTAHHS, JIOTIKA BUKIIAJAHHA,
KyJbTypa MOBH, €MOLIIMHICTh Ta MEPEKOHAHICTh, BUKOPUCTAHHSI OCHOBHOI Ta JI01aTKOBOT



JitepaTtypu (MAPYYHUKIB, HAaBUYAJbHUX IOCIOHWKIB, TOIO), aHAJITHUYHI MIPKyBaHHS,
BMIHHS POOUTH TOPIBHSHHS, BUCHOBKH.

Kpumepii nomounoeo oyinosanns 3uans 3000y8a4ié HA NPAKMUYHOMY 3AHAMMI
(oyinroemucs 6 dianazoni 6i0 () 0o 4 6anis):

4 Ganu — 3aBAaHHS BUKOHAHE B IMOBHOMY OOCS31, BIJANOBIAL BipHA, HABEJCHO
apryMEHTaIlil0, BUKOPUCTOBYIOThCS TpodeciiiHi TepMiHU. ['paMaTHYHO 1 CTHUIIICTUYHO
0e3 MoMUIOK 0(OPMIICHH 3BIT;

3 Oanu — 3aBAaHHSA BUKOHAHE, aje OOIPYHTYBaHHS BIAIMOBIJI HEJAOCTATHE, y 3BITI
JIOTYIIIEHI He3HAYH1 TpaMaTUyHi Y1 CTUIICTUYH] TTOMUJIKH.

2 Ganu — 3aBJaHHS BUKOHAHE YAaCTKOBO, y 3BITI AOMYIIEH] HE3HAUHI rpaMaTUYHI 4u
CTHJTICTUYHI TIOMUJIKH.

1 Oanu — 3aBOaHHS BUKOHAHE YaCTKOBO, y 3BITI JOMYLIEHI 3HAYHI rpaMaTHU4HI Yd
CTUJIICTUYHI TOMMJIKH.

0 GamiB — 3aBJlaHHS HE BUKOHAHE.

BukiamgaueM OLIHIOETHCS MMOBHOTA PO3KPUTTS MUTAHHS, ITUTICHICTh, CUCTEMHICTD,
JIOTIYHA TMOCIIOBHICTh, BMIHHS (DOpPMYJIIOBATH BHUCHOBKH, aKypaTHICTb O(QOpPMIICHHS
MUCBbMOBO1T POOOTH, CAMOCTIHHICTh BUKOHAHHSI.

Mooynvna kowmpoavbHa poboma € CKJIaJOBOIO TOTOYHOTO KOHTPOJO 1
3IMCHIOETHCST Yepe3 MPOBEACHHS ayJUTOPHOI MUCHMOBOI POOOTH MijJ 4Yac MPOBEIACHHS
OCTaHHBOT'O MPAKTUYHOTO 3aHATTS B MEXKaX OKPEMOTO 3aJIIKOBOI'O MOJTYJISI.

Kosen BapiaHT MOy IbHOT KOHTPOJIBHOT pOOOTH CKIAJAETHCS 3 TPHOX MPAKTUYHUX
3aBJaHb-3a7a4. PO3B’sI3aHHS TMOBUHHO MICTUTH: (OPMYJIIOBaHHS HYJIHOBOI Ta
aNIbTEPHATUBHOI  TINOTE3H, OOIPYHTYBaHHS BHOOpPY CTATUCTUYHOIO  KPHUTEPIIO,
pPO3paxyHOK E€MIIIPUYHOTO 3HAYEHHS KPUTEPIIO, MOPIBHSHHSA EMIIIPUYHOrO 3HAYEHHS
KPUTEPII0 3 KPUTHYHUMH, BU3HAUEHHS BIPOTIJTHOCTI BIPHOCTI HYJNbOBOI TiMOTE3H,
OPUIHATTS HYJbOBOI a00 ambTEPHATHBHOI TIMOTE3HW 1 ii OOIPYHTYBaHHS, 3MICTOBHHIA
BHCHOBOK Ha NMUTAHHSA 3a/1a4l.

Kpumepii oyiniosanns 3unanv 3000y8auié npu GUKOHAHHI KOHMPOJIbHUX pOOImM
(oyintoemwcs 6 dianazoni 6i0 () 0o 10 b6anis):

10 GamiB — BIpHO pO3B’sA3aHI BCl TPH 3ajadl 3 JOTPUMYBAHHSM BCIX BHMOT IO
BUKOHAHHS;

8-9 OaniB — BIpHO pO3B’A3aHl BCl TpU 3ajayi, ajie HEJAOCTATHE OOIPYHTYBaHHS
BIJIMOBI/I1, AOMYIIEHI HE3HAYHI IPaMaTUYH1 YU CTUJIICTUYHI TOMUJIKH;

5-7 6amniB — po3B’s3aH1 JB1 3a1a4i;

1-4 6anu — po3B’s3aHa OJlHA 33/1a4a;

0 GasiB — BIAMOBIb BiJACYTHS.

1liocymxoeuti koHmpob YCIHIIMIHOCTI MPOBOJIUTHCS 3 METOK OLIHKUA PEe3yJIbTaTiB
HABUYaHHS Ha 3aBEpIIATLHOMY €Talll, TPOBOIUTHCSA Y OPMi MHUCHbMOBOTO €K3aMEHY.

KoxeHn BapiaHT KOHTPOJBbHOI pOOOTH CKIAJAa€Tbcs 3 TPhOX 3aBAaHb-337ad Ta
OJIHOTO TEOPETUYHOro TmHUTaHHSA. Po3B’sA3aHHA 3aBAaHb-3a/1a4 TMOBUHHO MICTHUTH:
dbopMytOBaHHS HYJIbOBOI Ta aJbTEPHATUBHOI TIMOTE3H, OOIPYHTYBaHHS BUOODPY
CTAaTUCTUYHOTO KPUTEPII0, PO3PAXYHOK EMIIPUYHOTO 3HAUEHHS KPHUTEPIt0, MOPIBHAHHSA
eMIIPUYHOTO 3HAYEHHS KPUTEPII0 3 KPUTUYHUMH, BU3HAYEHHSI BIPOT1IHOCTI BIPHOCTI



HYJIbOBO1 TINOTE3W, MPUUHATTS HyJIbOBOI a00 aJbTEpPHATHUBHOI TiMOTEe3d 1 1i
OOTpYHTYBaHHs, 3MICTOBHMIM BHCHOBOK Ha TMWTaHHA 3a7adi. [eopeTHYHE MHUTaHHS
OLIIHIOETHCS 3a IIOBHOTOIO BIAIIOBIII.

Kpumepii oyinosanns 3namne 3000ysauie na exzameni (oyinroemuvcs 6io ) 0o 30
oanie):

25-30 GamiB — B mMOBHOMY 00cCs31 3100yBau BOJIOAIE HaBYAJIBHHUM MaTepiajioM,
rIMOOKO Ta BCEOIYHO PO3KPUB 3MICT TEOPETHYHOTO MHUTAHHSA, MPABHIBHO PO3B’s3aB YCl
3a/1a4i 3 MOBHUM JIOTPUMYBAaHHSIM BUMOT IO BUKOHAHHS;

20-24 6anmu — AOCTAaTHBHO MOBHO BOJIO/IE€ HABUAJHHUM MaTepiajioM, B OCHOBHOMY
PO3KPUTO 3MICT TeopeTuuHOro nuTaHHs. [Ipu HamaHHI BIAMOBIAI HA JESKI MATAHHSA HE
BHCTAYa€ JOCTATHHOI MIMOMHU Ta apryMEHTaIlii, IPU [IbOMY € HEeCYTT€BI HETOYHOCTI Ta
HE3HAauHI MOMWIKU. [IpaBuiIbHO BUpIIIEHI TP 3aBJAHHS;

15-20 GamiB — B MUIOMY BOJIOJI€ HAaBYAIBHUM MaTepiajom, aje 0e3 TiambOoKoro
BCEOIYHOrO aHalizy, OOIPYHTYBaHHS Ta apryMEHTallli, JOIMyCKalouud MPHU LbOMY OKpeMi
CYTT€BI HETOYHOCTI Ta MOMUJIKHU. [IpaBUiIbHO BUpIIIIEH] JIBa 3aB/IaHHS;

7-14 GamiB — He B TMOBHOMY O00CsS31 BOJOJI€ HAaBUaJbHUM MaTepiajoM.
HenoctatHbO pO3KpUTI 3MICT TEOPETUYHOIO TMUTAHHA Ta TMPAKTUYHUX 3aBJaHb,
JOMYCKAIOYU MPU IbOMY CYTTE€BI HeTOYHOCTI. [IpaBUIIbHO BUpillIeHE OJHE 3aBAaHHS,
1HIII — YaCTKOBO;

1-6 OGamiB — YacTKOBO BOJIOJI€ HABUAJLHUM MaTepiajoM, BIJAIMOBi/AlI 3arajibHi,
JOTTYIIIEHO MPH IIOMY CYTTEBI TOMIUIKK. YaCTKOBO BUPIIIICHHS 3aB/IaHHS,

0 OaniB — HE BOJIOJII€ HABYAJLHUM MAaTepiajoM Ta HE B 3MO31 Oro BUKIIACTH, HE
pO3yMi€ 3MiCTy TCOPETUYHOTO MUTAHHS Ta MPAKTHYHUX 3aBlIaHb. He BUPIMIUB KOIHOTO
3aBJIaHHS.

Otpumani 3100yBaueM Oanu 3a Hakonu4yBaJibHOKO 100-0anbHOIO IIKAJIOKO
OLIIHIOBaHHS 3HaHb NMEPEBOAATHCS Yy HALlIOHAIBHY IIKaNy Ta B pedTuHroBY mkany €EKTC
3T1JTHO 3 TaOJIULEIO.

Tabnuig BIAMOBIIHOCTI PE3yJIbTAaTIB KOHTPOJIIO 3HAHD 32 PI3HUMU IITKAJIaMU 3

HABYAJIbHOI TUCIUILTIHA

HakonnuyBanbHa Peiitunrosa mkana HarmionasHa mKaa
100-6anbHa mikana €KTC
90-100 A BIJIMIHHO
80—89 B
65-79 C Aodpe
55-64 D :
50-54 £ 3a/10BUIBHO
3549 FX :
034 = HE3aJI0BUILHO

KoHTpO/IbHI MUTAHHA IS MIACYMKOBOI0 KOHTPOJIIO (MOYJIbHUI KOHTPOJIb,
icnur)
MoayabHi KOHTPOJII.
Moayas 1. HacocHo-pykaBHI CHCTEMH.
3aoaui:
1. JIyist raciHHS TTOXkKeX1 Ha TOpd’THOMY MacuB1 BBEACHO B JiI0 3aJlaHa KUIbKICTh



napajelbHUX poOounx pykaBHuX JiHid (Np) 3 3amanumu xapakrtepuctukamu (np, dp,
dH), 1110 IPHETHYIOTHCS 10 MaricTpasibHOI JIiHIT 3 3aJJaHUMH XapaKTepUCTH-KaMu (NM,
dm). BusHauuTH BHTpaTy BOAM Ta Hamip Hacoca, SKIIO 3 3aJaHoi po0odoi JiHii
MOJAEThCA CTPYMIHb 3 3aJIaHUM PaaAlycoM (OBXKUHOI) KOMIAKTHOI 4yacTuHU (RK).
PykaBa nporymoBaHi.

2. TloOyayBaTu pe3yiabTyIOUy XapaKTEpUCTUKY MPH 3aJaHiii cxemi poOoTH 3a-
JaHUX HACOCIB IpH iX poOOTI Ha JNadeTHU CTBOJ, Ta 3HANTH iX poOOUYl TOUKH, SK-IIO
3a/laHl XapaKTEpPUCTHKU pyKaBHOi cucreMu. PykaBa mporymoBaHi. B cucrtemi nBa
Hacoca (K=2) ta aBi napanensHi pykaBHi JiHii (Np=2).

Moayabs 2. IIpoTrumno:ke:kHe BOJAONOCTAYAHHSI HACEJEHUX MNYHKTIB Ta
BUPOOHNYMX 00’ €EKTIB.

KypcoBuit npoekr Ha Temy «lIpoTunokexHe BOJOINOCTaYaHHS HACEIEHOTO
MTyHKTY»

MoayJib 3 BHyTpilIHiii IPOTHIIOKEKHUI BOXONPOBI/

Koumponvni numanns:

1. SIxa MeTa po3paxyHKy BHYTPIIIHBOTO MTPOTUIIOKEKHOTO BOJIOTIPOBOY?

2. Big yoro 3anexuTh Ta SIK BU3HAYAETHCS HEOOX1/IHA KUIBKICTh MOKEKHUX KpaH-
KOMIUJIEKTIB JIJI1 OJJHOTO TTOBEPXY Ta JJIst Oy B B LILJIOMY?

3. SIk BU3HAYUTH CXEMYy BHYTPIIIHBOIO MPOTHUIIOKEKHOTO BojorpoBoay? Ha-
kpecauTtu cxemu BIIB Ta Hanucatu ymoBH iX BUOODY.

3aoaua:

PospaxyBatu BHYTpIlIHIN TPOTUIOKEKHOTO BOAOMIPOBI JIJIs 3a1aHO01 Oy /I1BIIi

Moayas 4 Opranizanis KOHTPOJIKO 32 NMPOEKTYBAHHAM Ta CTAHOM CHCTEM
NPOTHUIOKEKHOTO BOIONIOCTAYAHHS
Koumponvni numanns:

1. SIxa MeTa mpoBeeHHs] BUTPOOYBaHb Ha BOAOBiAIavy?

2. Sx BuOpaTu MicIie Ta 4yac MpoBeACHHS BUITPOOyBaHb HA BOAOBIAIauy?

3. Hamamoiite cxeMaTHYHO OCHOBHI Mpuiiajau (IIICTh MPHIAJIB) BU3HAUCHHS
BOJIOBi/I1aul BOJOMPOBIIHUX MEPEXK Ta HANUIITH (HOPMYIHU ISl TIEPEPaxyHKy BH-
MIPSIHUX BEJIUYHUH B BUTPATH BOJIH.

3aoaui:

1. BuzHauntu dakTHUHy BOJOBIIa4y BOJOMPOBITHOT MEpEXi MPU MPOBEIACHHI
BUMPOOYBaHb 00’€MHHUM CIOCOOOM, TMOPIBHATH 1i 3 HOPMATUBHOIO Ta 3pOOUTH
BHCHOBOK PO MOXKJIMBICTH II1€1 Mepeski 3a0€3MeYnTH MoAaqy BOJM Ha MOXKEKOTACIHHS.

2. Buznauutu (pakTUUHY BOJIOBI/IJIady BOJIOMPOBITHOI MEPEXi MpU MPOBEACHHI
BUNPOOYBaHb 3a JONOMOrow TpyOku [IiTo, MOpIBHATH i 3 HOPMATUBHOIO Ta 3POOUTH
BHCHOBOK PO MOXKJIMBICTH II1€1 Mepeski 3a0€3MeYnTH MoAaqy BOJM Ha MOXKEKOTACIHHS.

3. Buznauutu ¢akTUYHy BOJOBIIIAYy BOJOMPOBIAHOI MEPEXi MPHU MPOBEIICHHI
BUNPOOYyBaHb 3a JIOTIOMOTOK) CTBOJIa-BOJIOMIpA, IMOPIBHATH ii 3 HOPMATHBHOIO Ta
3pOOWTH BHUCHOBOK IMPO MOXKIMBICTH IIl€1 Mepexi 3a0e3medynTH Toaady BOAM Ha
MOXKEKOTACIHHSI.

4. BusHauuTu (QaKTUUHY BOJOBIAJAYY BOJOBIAAYy 30BHIIIHBOI MeEpExi
BHUCOKOTO THCKY IpH MPOBEACHHI BUIPOOYBaHb MEPIIMM CIIOCOOOM — TOOTO CTBOJIH
BCTaHOBJIIOIOTHCSI HAa caMiil BUCOKiM Toull OyaiBii, MOPIBHATU 1i 3 HOPMATUBHOIO Ta
3pOOWTH BHUCHOBOK IMPO MOXKIMBICTH IIl€1 Mepexi 3a0e3medynTH Toaady BOAM Ha



ITOKEIKOTaCIHHSL.

5. Busnauutu ¢akTUYHY BOJOBIJIa4y BOJOBIAIAYy 30BHIIIHBOI MEpPEXi
BUCOKOTO THCKY IIpH TPOBEACHHI BUIPOOYBaHb IPYTMM CIIOCOOOM — pyKaBHI JiHIT
IPOKJIAJIAalOThCS 10 TIOBEPXHI 3€MJIi, IOPIBHATH I1i 3 HOPMATHBHOIO Ta 3pOOUTH
BHCHOBOK ITPO MOKJIMBICTB 111€1 MEPEki 3a0€3MEUUTH 110/1a4y BOJAU Ha MOXKEKOTACIHHS.

Ex3amen
Mopyas 1. HacocHo-pykaBHi cuctemu
1. Knacudikaiis Ta OCHOBHI XapaKTepHCTUKH HacociB (mojava, Harrip,

MOTY)XHICTh, KO€(DIilliIEHT KOPHCHOI Mii, BaKyyMMETpHYHa Ta TE€OMETpUYHA BHCOTA
BCMOKTYBAHHS).

2. CxeMa BIAIIEHTPOBOIO HACOCY Ta CTATHYHI XAPAKTEPUCTUKH BiALIEHTPOBUX
HaCOCIB.
3. Po6oTa BilIEeHTPOBUX HACOCIB Ha 30BHIIIHIO MEpEeXy (OJHOrO Hacoca; MpH

napajiefibHid poOOTI IBOX HACOCIB; MPHU MOCTIAOBHIN poOOTI JBOX HacociB). BusHaueHHs
po0O0UO0T TOUKHU HACOCY.

4, OCHOBHI CXeMH Ta T1JPaBIIYHUNA PO3PAXyHOK HACOCHO-PYKABHUX CHUCTEM.

5. CxeMu Ta TijpaBIiyHUANA PO3paxyHOK HACOCHO-PYKABHUX CHCTEM MPH MOjayi
BOJM Ha Jla)eTHI CTBOJIH.

3aoaui:

6. BusHaunTi HEOOXINHUIT HAMIP HAacoca UL OJCPIKAHHS CTPYMCHS 3 3a[aHHM
pamyCOM KOMIAKTHOI YaCTUHH, SIKIIO BOJA JO MICIS TMOXKEXKI MOAAETHCSA MO 3ajaHii
PYKaBHil CHCTEMI.

7. Jlnst raciHHS MOXexi Ha TOpd'SsHOMY MacuBl BBEIEHO B Jil0 TpuU pobOOUl
PYKaBHI JIIHII 3 33JaHUMHU XapaKTEPUCTHUKAMU, 10 MPUEAHYIOTHCS 10 MariCTpaJibHOI JTiHI11
3 33J]aHUMM XapaKTepUCTUKaMH. BU3HauMTH BUTpaTy BOJAM Ta HaIllp HAacoca, SKIIO 3
3a/1aHoi Po00YOi JTiHIT TOIA€THCS CTPYMIHB 3 3aJIaHUM PalyCOM KOMITAKTHOT YaCTHHHU.

8. By3HaunTH MakCHMAalIbHO MOXIIMBY JOBKHHY MariCTpaiabHOI JiHIi, SKIIO 3
3aiaHoi poOodoi JiHii HEOOXiNHO OJiepXKATH CTPYMIHb 3 3aJaHOI0 BHTPATOK BOJM.
3a/aHa XapaKkTEepUCTUKA 3MIILIAHO1 pykaBHOi cucTeMU. 3a1aHHii Harnp Hacoca.

Q. Bu3HauuTH Omip pykKaBHOI CHCTEMH MpHU 3MIIIAHOMY 3'€JHAHHI PYKaBiB 13
3aIaHUMH XapaKTEPUCTUKAMH.
10. BusHauuTu omip pykaBHOI CHUCTEMU NpU TapajeIbHOMY 3'€HAHHI JBOX

PYKaBHHUX JIIHIHN 3 3aJaHUMH XapaKTEPUCTUKAMHU.

Moayas 2. IIporumoxke:xHe BOJONOCTAYAHHS HACEJEHUX IMYHKTIB Ta
BUPOOHHMYMX 00’ €KTIB

1. Knacudikaiiis cucteM BojomnocTadaHHs (3a HaAIMHICTIO TOAadl BOJAM; 3a
MPU3HAYEHHSM; 32 TUCKOM; 3a BHJIOM JDKEpeia BOJOMOCTAaYaHHS; 3a CIOCOOOM Mojadi
BOJIH; 32 KUIBKICTIO 00’ €KTIB, III0 00CITyTOBYIOTHCS).

2. CxeMu BOJOIIOCTaYaHHS  HACEJIICGHWX TMYHKTIB. 3  BHUKOPHUCTAHHAM
MOBEPXHEBUX BOJIOKEPENT, 30HHUX CHCTEM 30BHIINIHBOTO BojomnoctadaHHs. Hamgatu
XapaKTePUCTUKY KOXKHOTO €JIEMEHTY LIUX CXEM.

3. Cxema BOAOMOCTaYaHHS HACEJICHOTO MYyHKTY 3 BUKOPHUCTAHHSAM II1/136MHHUX
BOoJOKepell. Hanatu XapakTepUCTUKY KOXKHOTO €JIEMEHTY CXEMHU.
4. CxemMH BOJOIIOCTaYaHHS HACEJNEHUX IIYHKTIB: 3 JEKUIbKOMA JKepeaamMu

BOAOIIOCTa4YaHHsA; CHUCTCM MiCHCBOFO BOOOIIOCTA4YaHHA. HaI[aTI/I XapaKTCPUCTUKY
KOXKHOTI'O CJICMCHTY X CXCM.



S. CxeMu BOJOIOCTaYaHHS MaJlMX HACENEHUX IMYHKTIB Ta IPOMHUCIOBUX
MIANPUEMCTB (TIPSMOTOYHI, 3BOPOTHI, MOCHiAOBH1). Hamatn xapakTepucTuky KOXKHOTO
CJIEMEHTY IIUX CXEM.

6. BusHaueHHsT HOpPMAaTHBHUX BHUTpAT BOJM Ha TOCHOJAPCHKO-TIUTHI,
BUPOOHWYl Ta TPOTHUIOXKEKHI TMOTPEOM HACEICHHX NYHKTIB Ta IPOMMCIOBHUX
nianpueMcTB. BU3HaueHHs po3paxyHKOBUX BUTPAT BOJM JUIsl MPOCKTYBaHHS 00’ €IHAHUX
CHUCTEM 30BHINIHBOTO BOJOIIOCTAYaHHSI.

7. BinbHI Hamopw y cucTeMax MPOTHUIIOXKEKHOTO BOJOTIOCTaYaHHS (HU3BKOTO
Ta BUCOKOTO THCKY). Bumoru mpaBui moxexHoi Oe3meky B YKpaiHi A0 BIAIITYBaHHS
30BHIITHIX MPOTUIOKEKHUX BOJOIPOBOIIB.

8. [NpgpaBmiuHuil pO3paxyHOK 30BHIIIHBOI MEPEXi TYMHKOBOI KOHQIryparii.
[lepmuii 3axkon Kipxroda.

Q. ['inpaBniyHUN pPO3paxyHOK 30BHINIHBOI MEpPEX1 KUIbIEBOI KOH(Iryparii.
[epmmit Ta qpyruit 3akonu Kipxroda.

10. [IpoexTyBaHHsl pe3epByapiB uyucTOi BOAM. Po3paxyHOK HEIOTOPKAHHOTO
3amacy BOJW B pe3epByapl YMCTOi BOJAW. BUMOTrM mpaBUIl MOXKEXKHOT OS3MeKu B YKpaiHi
JI0 BJIAIITYBAHHS Ta €KCILTyaTallii pe3epByapiB YUCTOI BOJIH.

11. BusnaueHHss tumoBoro pesepByapy uuctoi Boau. CrocoOu 30epeskeHHS
HEJIOTOPKAHHOTO 3amacy BOJM B pe3epByapax uuctoi Bojau. CrmocoOu 3abopy BOAM 3
pe3epByapiB YUCTOI BOJH.

12. [IpoekTyBaHHsI BOAOHAMIPHUX OamIT. BUMOTM mpaBuIl MOKEKHOI OE3MEKH B
VYKpaiHi 10 BIalITYyBaHHA Ta €KCIUTyaTallii BOAOHAMIPHUX OaIlT.

13. Buznauennss Bucotd BojioHamipHoi Oamtu. Cnocobu 3abopy Boau 3
BOJOHAIMIPHUX OAllIT.

14, Knacudikanis HacocHux ctaniiii. Bumoru HopmatuBHux qokymeHTiB (JBH,
[ITTBY) no o6nagHaHHA HACOCHUX CTAHI[IM Ta iX eKCIUTyaTallii.

15. 3abe3neueHAs HaaiiHOT pPoOOTH HACOCHUX CTaHIiM. Bumorm mpaBui
MOXKEKHOT Oe3IMeKr B YKpaiHi 10 HACOCHUX CTaHITIH.

16. BrnamryBanHss mTydyHMX BojodMuin (KOIaHiB, pe3epByapiB). Crocoowu
rigpoizossiii Bogovimuiil. [Topsmok mpoBeaeHHs: BUTPOOYyBaHb HA TEPMETUYHICTb.

17. Criocobu 3a00py BOIM 3 MPUPOAHUX BOAOKEpen. Bumoru 1o mpupogHux
BOJOWMMII] (CTaBKiB, PIYOK), IO BUKOPUCTOBYIOTHCS SK BOJOJKEpeNa Jisi TOoTped
MOKEKOTACIHHSI.

18. BnamryBanHsi BOJOMMUII-CTaBKIB. THIM Ta KOHCTPYKIIis TpeOeb.

3aoaui:

19. Busnauntn HeoOxigHMit 00’eM 0Oaky BOJOHAMIPHOI OarmiTH, SIKIIO BOHA
3a0e3mneuye 30epeKeHHs BOJIM Ha MOXKEKOTaClHHSI 3a/1aHO1 Oy T1BIIi.

20. Busnaunti HEOOXiMHMI 00°€M TMOXEKHOTO pe3epByapy, SKIIO BiH
3abe3mneuye 30epekKeHHS BOJIU Ha TTOXKEKOTACIHHS 33a/1aHO1 OYIiBIIi.

21. BusHaunTH THI Ta KUIBKICTH HACOCIB JUISI HACOCHOI CTaHIIli, IO ITOBMHHA

3a0e3MeYnTH MoJady BOAU 3 33JaHUMH BUTPaTaMU Ta HArlOPOM JI0 30BHIIIHBOI MEPExi
00’€THAHOTO BOJIOMPOBOJY Ha TOCIIOAPCHKO-TIUTHI MOTPEOH, Ta 3 3aJaHUMU BUTPaTaMu
Ta HAIlOPOM — Ha MO>KEKOTACIHHS.

22, 30BHIIIHS BOOIPOBIIHA Mepeka Ma€ 3aJaHuil JlaMeTp Ta Mmojae BOAY Ha
roCroJIapChbKO-NIUTHI MOTpeOu Yy 3ajaHiii KutbKOCTi. IlepeBipTe BIpHICTH BU3HAYEHHS
niameTpy TpyO Ta MOKJIMBICTB IIi€l Mepexki MoJaTH BOJAY Ha IMOKEXKOTAaCiHHS 3aJaHoi
OymiBIIL.



Monayasb 3. BHyTpilIHiii MPOTHIIOKEKHU BOIOTIPOBI/

1. Knacudikaiiss Ta  OCHOBHI  CKJIQJOBI  CHUCTEM  BHYTPIIIHBOIO
MIPOTUTIOKEKHOTO BOJAOIIPOBOY.

2. Bumorn HOpMaTUBHUX JIOKYMEHTIB IIOJ0 KUIBKOCTI, MICIISI pO3TalllyBaHHS
Ta 00aTHAHHS TIOXKEKHUX KPaH-KOMITJICKTIB.

3. [apaBaiyHUN  pO3paxXyHOK CHCTEMH BHYTPIIIHBOTO TMPOTUIIOKEKHOTO
BOJIOTIPOBOTY.

4, CxeMu BHYTPIIIHHOTO MPOTHIIOKEKHOTO BOIOMPOBOAY Ta BHUMOTH IO IX
BUOODY.

5. Martepianun TpyOONmpoBOiB Ta CIOCOOM MPOKIAIKH BHYTPILIHIX MEPEK.

Bonomnposinna apmatypa Ta npuiaau (BEHTHIIL, 3aCYBKH, 3BOPOTHI KJIaNaHH, PErysITOpH
TUCKY, TOXEXHI KpaH-KOMIUIEKTH, BBOJM, BOJOMIPH) WO BUKOPUCTOBYIOTHCS B
CHUCTeMaxX BHYTPIIITHHOT'O MPOTUIIOKEKHOTO BOJAOIPOBOY.

6. CxeMu BHYTPIIIHIX TPOTHUIIOKEKHUX BOJOMPOBOIIB BUCOTHHUX OyIiBENb.
YMOBU po3/iIEHHS] BHYTPIITHBOT MEPEKI HA 30HU IO BEPTUKAITI.

7. CkJ1aJioBi CHCTEM 30HHOTO BOJIOIOCTAa4aHHS BUCOTHHUX OY/IBENIb Ta BUMOTH
HOPMATUBHUX JIOKYMEHTIB /10 HUX. J[>kepena BOJIONOCTavYaHHs JUIsl TAKUX CHCTEM.

8. BrnamTyBaHHsi BOJOHAMIpHUX OakiB Ta T1IPOMHEBMOYCTAHOBOK B BUCOTHUX
oymnisisix. [lopsimok BBeleHHS B J1i10. BuMoru HOpM 10 po3TallyBaHHs.

Q. Bumorn HOpMaTMBHHMX JOKYMEHTIB JIO BJAIITYBAaHHS BHYTPIITHBOTO

IPOTUIIOKEKHOTO BOJONMPOBOAY OyIiBETb 3 MacoBUM INiepeOyBaHHAM Jrojed (Ha
MPUKJIAJIl TeaTPATIbHO-BUIOBUIIHUX MMATPUEMCTB).

10. HopmaTuBHI BHTpaTH BOJM Ta HANOpPU B CHUCTEMAX BHYTPIIIHBOTO
MPOTUIIOKEKHOTO BOJOMPOBOAY OyIiBeNb 3 MacoBUM TNepeOyBaHHSM Jojed (Ha
MPUKJIAJIl T€aTPATbHO-BUIOBUIITHUX MIANPUEMCTB) Ta BUMOTH HOPM J0 €JIEMEHTIB, IO iX
320€3Me4yI0Th.

11. Bumorn nopmatuBaux nokymentiB (JAbH, IIIIBY) po BnamryBaHHs
HACOCHHUX CTaHIIA BHYTPIIIHBOTO MPOTUIIOKEKHOTO BOJOMPOBOY BHUCOTHUX OyiiBEh
Ta 3 MACOBUM IepeOyBaHHAM JIIO/IEH.

3aoaui:

12, BusHaunt HEOOXiIHY KUIBKICTh MOkeXHHX KpaH-koMiuiekTiB (IIKK) B
3a/aHii OyaiBIIi.

13. [lepeBipTe BIPHICTH 3alPOCKTOBAHOTO pIIIEHHA: B 3aJaHiil OyaiBii

3aMpOEKTOBAaHA 33/1aHa KIJIbKICTh MOXKEKHUX KPAaH-KOMIUICKTIB 3 3a/IaHUM O0JIaIHAHHSIM.
Monayas 4. Opranizanisi KOHTPOJIIO 32 NMPOEKTYBAHHSIM Ta CTAHOM CHCTEM
NMPOTHUIIOKEKHOTO BOIONIOCTAYAHHSA

1. [Mpwnanu nnst mpoBeAeHHS BUMPOOYBaHb HA BOJOBIAAAYY BOIOMPOBITHUX
MepexX (BHYTPIIIHIX Ta 30BHIIIHIX).

2. BunpoOyBanns Ha BOJIOBi1auy BHYTPIIIIHIX MIPOTHUIIOKEKHUX
BogomnpoBoaiB. HopmatuBHa 6a3a. [lopsimok npoeaeHus. [punagu.

3. BunpoOyBanHss Ha  BOAOBIAJa4Yy  30BHIIIHBOTO  MPOTHIOXKEKHOTO
BOJIONIPOBOIY HU3BKOro TUCKY. HopmaTuBHa 0a3a. [lopsaok nposenenus. [Ipunanu.

4, BunpoOyBanHss Ha  BOJOBIAAAYy  30BHIIIHBOTO  MPOTUIIOKEKHOTO

BOJIONIPOBOY BUCOKOTO THCKY. HopMatuBHa 6a3a. [lopsaok nposenenns. [Ipunanm.
3aoaui:



> Ilpyu BHUKOHaHHI BUIIpOOYBaHP Ha BOJOBiALAaYy 3aJaHOTO MPOTHUIIOXKEKHOTO
BOJIONMPOBOZY, 110 3abesredye TOXeXOraciHHs 3amaHoi Oynisii, Gyla BMKOpHCTaHa
3a7laHa  KiUIBKICTh HOXeXHHX rigpantis abo ITKK. 3agammit croci6 mnposeneHHs
BUIPOOYBaHb Ta NOKa3aHHs npunanis. IlepeBipre BipHicTh Opramisanii BunpoGyBaHs Ta
BU3HAYMTE BOJOBIIa4y MEPEXI.

9. IToniTiKa BHKJIAAAHHSA HABYAJIbHOI JHCIHILIIHE

1. AkTHBHA y4acTh B OGrOBOPEHHI HAaBYAJIbHUX [TUTAHb, MONEPENHS MiIrOTOBKA 10
NPaKTHYHHX Ta JAabOpaTOPHMX 3aHATH 332 PEKOMEHJOBAHOK JTEpaTypolo, SKiCHE i
CBO€YACHE BUKOHAHHS 3aB/IaHb.

2. CymliHHE BHKOHAHHS PO3KJIaJly 3aHATh 3 HABYAIBHOI AMCHMILIIEM (3106yBavi
BUILOI OCBITH, 5Ki 3aIi3HUIMCS HA 3aHATTA, O 3aHATTS HE JOITyCKalOThCH ).

3. 3 HaBYAJIBHOKO METOIO Mi/l Yac 3aHATTS MOGLILHUMM MPUCTPOSMH A03BOJIAETHCS
KOPHCTYBATHCS TUIBKHU 3 TO3BOJIY BHKJIa/laya.

4.3n06yBay BHIIOI OCBITH Mae TPaBO Ji3HATHCH IMpO CBOK KUIBKICTH
HaKOMWYEeHHUX OalliB y BHKJIaJaya HABYAIbHOI NUCUMILTIHE Ta BECTH BIACHHM 06K 1MX
Oautis.

Po3po6Huk:

JOLEHT Kadenpu : 2
NOXXEXHOI MPODLNIAKTHKY B HACENIEHHUX ITyHKTaX é (?/ Onena ITETYXOBA



