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3araabHa iHdopManisa Npo JTUCHUILTIHY
AHoTAaIs TUCIUAIUIIHA

3HaHHSA, OTPUMaHl IMiJl Yac BHUBYECHHS HABYAJIbHOI  JUCHHUILUIIHU
«IIpoTunoxke’xHe  BOJONOCTAYAHHS», CIPHUSIOTh  PO3BUTKY  MPOQECIiiHOTO
MUCJIEHHS 3100yBauiB BHIOI ocBiTu. HaOyTTs 3m00yBauamu BHUIOI OCBITH
BIJIMOBITHUX 3HaHb Ta MPAKTUYHUX HABUYOK HEOOXIAHO JIA PO3B’SI3aHHS 3a/ad,
OB’ SI3aHUX 13 TIEPEBIPKOIO, KOHTPOJIEM, OI[IHIOBAHHIM TEXHIYHOT'O CTaHy CHUCTEM
MPOTHUIOXKEKHOTO BOJOMOCTAYaHHsI, MOXKIIMBICTIO OpaTH ydacTh Y 3aCTOCYBaHHI 1
eKCIUTyaTalli HuX CUCTEM, a TAKOX PO3PaxXyHKYy Ta NEPEBIPKU €IEMEHTIB CUCTEM
MIPOTHUIIOKEKHOTO BOJOIIOCTAYaHHS, MPOEKTIB MPOTUIIOKEKHOTO BOJOTIOCTAYaHHS
1010 BIAMOBITHOCTI BUMOTaM IMOKEKHOI OE3IIEKH.

Hucrumunina «IIpoTunoskekHe BOJOMOCTAYaHHS» Tependadae TCOPETHIHE 1
MpPaKTUYHE OMAHYBaHHS 3HAHHSIMHU Ta BMIHHSMHU 100 aHali3y iHdopMarii mpo
HAsBHICTh PO3POOJEHUX 1 OOIPYHTOBAHUX 3aXOJIB 3 TIJABUIIEHHS PIBHSA
MPOTHUIIOKEKHOTO 3aXUCTy 00'€KkTa; PO3pOOKH Ta OOIPYHTYBaHHS 3aXOiB,
1HKEHEPHO-TEXHIYHUX PIIIeHb MO0 3ar00IraHHs BUHUKHEHHIO Ta MOUIUPEHHIO
MOXKEXK IUISXOM BHUOOpPY Ta OIIHIOBAHHSA MapaMeTpiB CUCTEM MPOTHUIIOKEKHOTO
BOJIONIOCTAaYaHHS; 3aCTOCOBYBATH 3HAHHS 3aKOHIB T1JIpaBIiKU, MEXaHIKU PIAUHU Ta
ra3iB IMiJl Yac NEPEBIPKU MPOEKTIB Ta KOHTPOIIO CUCTEM BOAOIIOCTAYAHHS.

BigminHOI0O 0cO0MMBICTIO AuCHUILTIHE «[IpoTHUIIOXKEKHE BOIOMIOCTAYAHHS)
€ T€, 110 PO3IIIAHYTI TEOPETUYHI BIIOMOCTI MiAKPIIUICH] MPAKTHYHUMH HaBUYKaMHU,
AK1 3700yBad OTPUMYE IIiJ] Yac 3aHATh Ha 00’ €KTaX Pi3HOTO MPU3HAYCHHS Ta MPH
BUKOHAaH1 Ja0OpaTOpHUX POOIT.

[Hdopmariis npo HAyKOBO-MEIAroriyHOro(HUX ) MpamiBHUKa(1B)

HGTYXOBEI Onena AHaTOJ'Ii.l.BHa, 3aCTYIITHHUK Ha4daJIbHUKaA

3arayibHa Kadeapu MOKekKHOI MPO(UIAKTUKH B HACEIEHHUX ITyHKTax
1H(bOopMmarris bakyabTeTy TOXKEXKHOT Oe3MeKH, KaHAWIAT TEXHIYHUX HayK,
JIOLICHT.
M. XapkiB, Byn. YepHumeBcbka, 94, ayautopis Ne 146 (abo M.
KonTaktHa Yepkacu, Byn. Osompienka, 8, ayautopis Ne 325 (I)).

1H(popMmaris KonTaktauii tenedon +380665938700. ZOOM: 971 457 2432,
Kol joctymy: 123456.

E-mail voda@nuczu.edu.ua

JlociipKeHHST 0COOJIMBOCTEH POOOTH CHOPY MPOTHIIOKEHKHOTO
Hayxosi BOJIOIIOCTAaYaHHS;
iHTEpeCcH JOCIIJKCHHS CKJIQIOBUX IOXKEKHOTO0 KPaH-KOMILICKTY OyIiBeb

PI3HOTO MPU3HAYCHHS.

[TpodeciitHi 3HaHHS 1 3HAYHUM JTOCBIJ OLIHIOBAaHHS MapaMeTpiB
CUCTEM MPOTUIIOKEKHOTO BOJONOCTAYaHHS I 4Yac MEpEeBIPKH
IPOEKTIB Ta KOHTPOJIKO CUCTEM BOJIONIOCTAYAHHS.

[Tpodeciitni
3110HOCTI

Haykosa Axaynt Google Scholar:
https://scholar.google.com.ua/citations?user=5cfyCBcAAAAJ&hl=ru
.. ORCID ID: http://orcid.org/0000-0002-4832-1255
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Yac ta Miciie MpoBeACHHS 3aHSTh 3 AUCIUILTIHU

AyauTOpHI 3aHATTS 3 HaBUYaJIbHOI JUCIHUIUIIHM TPOBOASITHCS 3T1THO
3aTBEP/KEHOTO PO3KiIaay. ENeKTpoHHMII BapiaHT pO3KIALy pPO3MIIIYETHCS Ha
caiti YHiBepcutety (http://rozklad.nuczu.edu.ua/timeTable/group).

KoHcynbTariii 3 HaBYaJIbHOI JTUCHUIUTIHA MPOBOASTHCS MPOTITOM CEMECTPY
3rigHo rpadika B ayautopii Ne 146 (m. Xapki) ado Ne 325 (I) (m. Yepkacu), abo
JUCTaHIIMHO 3 BUKOpUCTaHHsAM 1miathopmu ZOOM 3a monepenHboro
nomoBiteHICcTIO (ineHTudikaTop kordeperiii ZOOM : 971 457 2432, kox TOCTYIIY:
123456). B pa3i pomaTkoBoi TmOTpeOM 3a00yBada B KOHCYJbTAIlli dac
MOTO/KYETHCS 3 BUKJIAIaUCM.

Meta BUBUYCHHS NHUCIMIUIIHA: HaBYaJbHA aucnuiniiHa «[IpoTumoxexHe
BOJIOTIOCTAYaHHI» € TPO(eCiiiHOI0 O00OB'I3KOBOIO IS MIATOTOBKH 3a TEPITAM
(OakaylaBpChbKUM) piBHEM BHIIOT OCBITH y Tamy3i 3HaHb 26 «lluBinbHa Oe3mekay 3a
cnemianbHicTiO 261 «I[loxkexkHa 6e3mexa» 3a OCBITHRO-NPO(ECIHTHUMHU TPOrpaMaMu
«Iloxexna Oe3meka», «AyauT TIOKEKHOI Ta TEXHOTCHHOI  Oe3mexmy,
«[loxxexxoraciHHs Ta aBapiHO-PATYBaIbHI pOOOTH», BUBUAETHCS 3 METOIO HAOYTTS
3100yBayaMM BHUINOI OCBITU TPO(DECiitHO-OpIEHTOBAHUX 3HAHb, HEOOXIMHMX ISt
aHaJli3y CTaHy CHCTEM IPOTHUIIOKEKHOIO BOJIOMOCTAYAHHS Ta MPUUHSATTS PIIICHb
11010 TTOAQIBIIMX JIIH JIJIS T1ABHUINCHHS PIBHS MIPOTHUIIOKEKHOT OC3IEKH.

Onuc HAaBYAJIBLHOI AUCHUILTIHA

HaiimenyBanHs Ouna (nenna) opma
MMOKa3HUKIB 3100YTTS OCBITU
CraTtyc IMCHUILTIHM (0008 '53K08a 3a2allbHA 000B’s13k0Ba mpodeciiina
abo 00608 ’a3x08a npoghecitina abo
8UbIpK08a)
Pik nminroroBku 2-1, 3-1
Cemectp 4-i1, 5-1
O0csar nucuunIiHm:
- B kpeautax €EKTC 5
- KUTBKICTh MOJTYJTIB 3
- 3arajibHa KUIbKICTh TOJIMH 150
Po3nojia yacy 3a HaBYAJIBLHUM TJIAHOM:
- Jtek1ii (ToJIUH) 28
- MPAKTUYHI 3aHATTS (TOIMH) 44
- CeMIHapChKi 3aHATTS (TOJIMH)
- 1abOpaTOPHI 3aHATTS (TOIMH) 6
- KypcoBuUl MPOeKT (poOoTa) (rojinH) KYPCOBHU MPOEKT
- 1HIII BUJU 3aHSATH (TOJIUH)
- caMocTiiiHa poOoTa (roJiuH) 72
- IHAWBIIyaIbHI 3aBJaHHS (HAYKOBO-
nociijgae) (roiuH)
- MJICYMKOBHI KOHTPOJIb (qu(epeHIIHHNI auepeHIInHNN 3aTIK,
3aJliK, €K3aMEH) €K3aMeH



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

IlepeaymoBu AJ1s1 BUBUEHHSI JUCIHUIIIHU

Panime MarooTh OyTH BHMBYEHI AMCUMIUIIHUA: BHINA MaTeMaTHKa, OCHOBH
iHopMaIIfHUX TEXHOJOTiM, ¢i3uka; Ta 3700yTi pe3yJbTaTH HaBYAHHS:
3aCTOCOBYBAaTH HEOOXIJHI i 3A1MCHEHHS mNpodeciiHOi ISIIbHOCTI 3HAHHS
MaTEeMaTUYHUX Ta MPUPOJHUYMX HAYK; aHATI3YBaTH 1 OOIPYHTOBYBATH 1HKEHEPHO-
TEXHIYHI Ta OpraHizaiiiiHi 3aXxoJu II0AO0 IUBUILHOTO 3aXUCTy, TEXHOTEHHOI Ta
IPOMHUCIOBOT  Oe3rekn Ha 00'€KTaXx Ta TEPUTOPIAX; BHUKOPHUCTOBYBATH
1H(pOpMaIIiiHI TEXHOJIOTIl, CUCTEMH YIpaBIiHHA Oa3aMu [aHHUX Ta CTAHIAPTHI
MaKeTH MPUKIATHUX TIporpam y npodeciiHiil AisTbHOCTI.

Pe3yjbTaTH HABYAHHA TAa KOMIETEHTHOCTI 3 TUCUHMILTiHH
Binnmosiaao 1o ocBitHRO-podeciitnux mporpam «lloxexna 6e3mexa» (I1b),
«Aynut moxexHoi Ta TexHoreHHoi Oesneku» (AIITH), «IloxexoraciHHs Ta
aBapiitHo-psaTyBaibHI poOotn» (IIICAPP) BHBUEHHA HaBYAIbHOI JUCITUILTIHU
HNOBHHHO 3a0€31EUUTH:
— JIOCATHEHHS 3/100yBa4aMH BUIIIOi OCBITU TaKUX PE3YJIbTATIB HABYAHHS:

IIpoecpamui pesyromamu naguanms IIPH
AmnanizyBaTu iHQOpMAIlI0O TPO HASIBHICTH PO3POOICHHUX 1 [TPHO6
0OTpYHTOBAHUX 3aX0/IiB 3 T1JIBUIIICHHS piBHs (ITb)

OPOTUIOXKEKHOTO  3axucTy  o0'ekra;  po3pobmaru  Ta
MPOMIOHYBAaTH OOTPYHTOBAaHI 3ax0Jad, IHKCHEPHO-TCXHIUHI
pIIIEHHST 1010 3amo0iraHHs BUHUKHEHHIO Ta TOLIMPEHHIO
MOXKEXK

AHani3yBaTH CTaH TNPOTHIIOKEKHOTO 3aXHCTy 00’ €KTa Ta [TPHO8
CTYMIHb BHKOHAHHS pO3MOPSAYMX JOKYMEHTIB 3 TIUTaHb (I1b, AITTB)
3a0e3MeueHHs OKEXKHOT Oe3neKu
BuObuparu Ta OLIIHIOBAaTH napameTpu CUCTEM P09
HpOTI/I.HO)K.@KHOF(.) BOIIOHOCT.aLIaHH}.I; 3aCTOCOBYB’f1TI/I ’?’,HaHH}I (I1B, TITAPP,
3aKOH1.B I‘lI[paBJIII.(I/I, MEXaHIKM pIAMHM Ta Tra3iB Mg 4ac ATITB)
NIEPEBIPKHU ITPOEKTIB T4 KOHTPOJIO CUCTEM BOAOIIOCTAYaHHS

Hucyunninapui pezyriomamu Hag4aHHs
BukoHyBaTH pO3paxyHOK OKpEMHX €JIIEMEHTIB  CHUCTEMU
BHYTPIIIHBOTO Ta 30BHIIIHBOTO IIPOTHUIIOKEKHOTO [TPHO6
BOJIOIIOCTAYaHHS
AHani3yBaTH CTaH CUCTEM MPOTUIIOKEAKHOTO BOJONOCTAYaHHS
(3a pe3yibpTaTamMu MEpPEBIPKU Ta BUIPOOYBaHb Ha BOJOBIIAAUY [IPHOS
TaKMX CHUCTEM) Ta CTyHiHb BHUKOHAHHS  PO3MOPSIUHX
JTIOKYMEHTIB 3 MUTaHb 3a0€3MEUCHHS MOKEKHOT Oe3MeKH
BuOupatu mnapameTpu €JIE€MEHTIB CHCTEM BHYTPIIIHBOIO Ta [IPHO9

30BHIITHBOTO IIPOTHUIIOKCIKHOTI'O BOAOIIOCTAaYaHHA




O1iHIOBaTH MOXJIMBICTH 3a0e3ledeHHs I[ojJayl BOJM Ha P09
MOKEKOTaCIHHS CUCTEM IPOTHUIOKEKHOTO BOJIONOCTaYaHHS

[TpoBoaUTH TEpEBIPKY MPOEKTIB B YACTHHI MPOTUIIOKEHKHOIO
BOJONOCTAYaHHS Ta CUCTEM ITPOTUIIOKEKHOTO ITPHO9
BOJIOIIOCTAYaHHS Ha BOJOBIIIAUy, CKJIAJaTH 3BITHI IOKYMEHTH

— ¢opMyBaHHs y 3100yBayiB BUIIOI OCBITU HACTYITHUX KOMIIETEHTHOCTEH:

IIpoecpamni komnemenmuocmi (3a2anvhi ma npoghecitini) 3K, IIK
3/1aTHICTh TIEPEBIPSITH, KOHTPOIIOBATH, OIIIHIOBATH TEXHIUHUN IIK17
CTaH CHCTEM IIPOTHUIIOKEKHOIO 3aXUCTy, Opatd ydyacte y | (IIB, [ICAPP,
3aCTOCYBaHHI 1 €KCIUTyaTallii X CUCTEM ATITB)
3aTHICTh 10 PO3PAaxXyHKIB Ta MEPEBIPKU E€JIEMEHTIB CHUCTEM K18
MPOTHUITIOKEIKHOTO BOJIOTIOCTAaYaHHS, MIPOEKTIB
IPOTHITOKEKHOTO  BOAOIOCTAYaHHS OO  BiAMOBIAHOCTI (Ib, ITCAPP,
BUMOTaM TOXEXHO1 0e3MeKU AIITB)

OuixysaHi KomnemenmuHocmi 3 OUCYUNIIHU
3/1aTHICTh TPOBOJUTH TMEPEBIPKY CHUCTEM MPOTHUIIOKEKHOTO
BOJOIOCTAYaHHSI Ha BOJIOBIAmAYY Ta CKJIagaTH 3BITHI [IK17, IIK18
JIOKYMEHTH
3M1aTHICTh PO3PaXOBYBATU CKJIAJOBI CUCTEM MPOTHUIIOKEKHOTO
BOJIONIOCTAYaHHS Ta TMEpPEeBIpIATH TMPOEKTHI PIIICHHS Ha IIK18

BIZIITOBIIHICTh BUMOTaM IT0KEKHOI O€3IIEKN

IIporpama HaBYAJBHOI M CHUIUIIHA

TeMH HABYAJBLHOI JMCIUILIIHN

Moayas 1. CucremMn i cxeMH BOJAONOCTAYAHHS. 3O0BHIIIHE
NPOTHUIIOKEKHE BOAONOCTAYAHHSA

CucreMu 1 cXeMH BOJOIOCTa4YaHHS HACEJICHUX MYHKTIB Ta BUPOOHUYMX
00 €KTiB, BOJOMPOBIAHI MEpEXi Ta 3aIlipHO-PEryiioloda apMaTypa y CHUCTeMax
BoJlOTIOCTa4aHHA. PesepByapu, BOJOWMH Ta HaIipHO-PETYIIOKYl CIOPY/IH,
HACOCHI CTaHIli: MPU3HAYEHHS, OCOOIMBOCTI PO3PaxXyHKY Ta eKciutyaraii. Bunu
Ta XapaKTePHUCTHUKA TPOTHUIIOKEKHOTO BOJOIOCTAYaHHSI HACCIICHHUX ITyHKTIB Ta
BUPOOHUYMX OO0 €KTIB, MOXKEXKHI pe3epByapu Ta Bojaoiimu. Butpatu Boam Ha
MOKEeXKOTaciHHsA. BHU3HAUEHHSI KITBKOCTI OJHOYACHUX TMOXKEXK Ta PO3PaXyHOK
BUTpaT BOAM Ha  30BHINIHE  TOXKEXoraciHHs.  [lodkexHl  TiApaHTH.
be3BogomnposigHe MPOTHUIIOKEKHE BOJIOTIOCTAYaHHSI. [Ipotunoxexne
BOJIOTIOCTAYaHHSI B yMOBaX BOEHHOTO CTaHYy.

Tema 1.1. Cucremu 1 CXeMHU BOJOINOCTAYaHHS HACEJICHUX IYHKTIB Ta
BUPOOHUYUX 00 €KTIB

Tema 1.2. BomompoBimHi Mepexi Ta 3amipHO-pEeryirolua apmarypa y
CHUCTEMaX BOJIOTIOCTaYaHHS




Tema 1.3. PesepByapu, HamipHO-pEryJiO04Yl CIOPYIU: MPU3HAYCHHS,
0COOJIMBOCT1 pO3pPaxyHKY Ta eKCIUTyaTallii

Tema 1.4. HacocHi craHIiii: NMpu3HAauY€HHS, OCOOJMBOCTI PO3PAXyHKY Ta
eKCIuTyaTarii

Tema 1.5. be3BomompoBiHE  MPOTHUIIOKEKHE  BOJOMOCTAYAHHS.
[IpoTumnoxexHe BOJIOMOCTAYaHHS B YMOBAaX BOEHHOTO CTaHY

Moayab 2. BHyTpilHii mpoTHIOXKEKHUH BOAONPOBII

[TpusHauenHs, Kmacudikaiisi Ta OCHOBHI €JIEMEHTH BHYTPIIIHBOTO
MIPOTHUIIOKEKHOTO BOAOIPOBOIY, PO3PAXYHOK BHYTPIIIHBOTO MPOTUIIOKEKHOTO
BOJIONIPOBO1y. BU3HaUEHHSI KUIBKOCTI CTPYMEHIB Ta BUTPATH BOJIM HEOOXITHUX
s BHYTPIIIHBOTO  MoOKexoraciHHsA.  OcoOnMBOCTI  BIAINTYBaHHA — Ta
MIPOEKTYBAHHS MEPEX BHYTPIIIHHOTO MPOTHUIIOKEKHOTO BOAOIPOBOAY 3AJIEKHO
Bl BUJly Ta IMpHU3HAUeHHS OO €KTy. ABTOMAaTu3allisl CUCTEMH BHYTPILIIHHOTO
IIPOTHIIOKEKHOTO BOJOIIPOBOAY.

Tewma 2.1. BHyTpilliHIl NPOTUIOKEKHUN BOAOIIPOBIT

Tewma 2.2. CrieniaiibHi BHYTPIIIHI TPOTUTIOKEKHI BOJIOTIPOBOIU

Moayab 3. KOHTpPOJIb 32 CTAHOM Ta BHNPOOYBAHHSI HA BOAOBIiIIavy
CHUCTEM MPOTHUIIOKEKHOTO BOAONOCTAYAHHS

[loHATTS, BUAM Ta CXEMHU HACOCHO-PYKaBHMX CHCTEM 1 OCHOBH iX
po3paxyHky. KoHTposb 3a cTaHOM Ta BUNPOOYBaHHS HA BOJOBIAAAa4y 30BHIIIHIX
MEpeX HH3BKOTO THCKY Ta BOJOMPOBOIIB BHCOKOTO THCKY. BumpoOyBaHHS Ha
BOJIOBIJIIaYy CHUCTEM BHYTPIIIHBOIO IPOTHUIIOKEKHOTO  BOJOMOCTaYaHHS.
[Tpunaau it npoBeneHHs] BUMPOOYyBaHb HAa BOJAOBIAAUY.

Tewma 3.1. HacocHo-pykaBH1 cucTeMu

Tema 3.2. KoHTposib 3a CTaHOM CHCTEM  MPOTUIOKEKHOTO
BOJIONIOCTaYaHHS

Po3noain nucuuiuiing y roamHax 3a ¢gopMamMu oprasi3zamnii OCBITHBOT0
Npouecy Ta BUAAMH HABYAJIbHUX 3aHATH:

Ouna (1eHHa) Ta (McTaHUiliHA hopma
KutpkicTs roaun
Ha3Bu moxay.JiiB i Yy TOMy 49uCJIl
TeM JEKIil | TpaKTU4HI na0opaToOpHi | caMOCT | MOJYJIbHA
YCBOI'O (cemiHapchKi) 3aHATTS iilHa | KOHTPOJIb
3aHATTS (irmi Bugu | pobGota | Ha poboTa
3aHSTh)

4 - it cemecTp

Moayas 1. Cucremu i cxeMH BOAONOCTAYAHHS. 30BHIIIHE MPOTHIIOMKEKHE

BO/IONIOCTAYAHHS
Tema 1.1. Cucremu i
CXeMH
BOJIONIOCTaYaHHS 20 4 6 10

HACEJICHUX ITyHKTIB Ta
BUPOOHMYHNX 00 EKTIB




Tema 1.2.
BogormpoBiaHi Mepexi
Ta 3amipHo-
peryniorYa apmMarypa 14 2 8 4
y cHcTEMAaxX
BOJIOIIOCTAYaHHS
Tema 1.3.
PesepByapu, HamipHo-
PETyJIIOYl CIOpPYAH:
NPU3HAYECHHS, 14 2 4 8
0CO0IMBOCTI
PO3paxyHKY Ta
eKcIuTyaTanii
Tema 1.4. Hacocni
CTaHIII:
NpU3HAYCHHS,
0COOIMBOCTI 12 2 4 6
PO3paxyHKY Ta
eKcIuTyaTarii
Tema 1.5.
be3BogonposinHe
MIPOTUTIOKEIKHE
BOJIOITOCTAYaHHS.
[Ipotunosxexue 6 2 4
BOJIONOCTAYaHHSI B
yMOBax BOEHHOT'O
CTaHy
JAndepenuiitnuii 3ajik
Pa3om 3a moaysem 1 KypcoBuii
(3a cemecTp) 66 12 22 32 MPOEKT
S - i cemecTp
MonayJb 2. BHyTpillHiii NPpOTHINOXKEKHUA BOJOTIPOBI
Tema 2.1.
BuyTpimmHiii Mopyisra
. 24 4 6 4 10 KOHTPOJIbHA
NPOTHIIOKEKHHH poGota Ne 1
BOJIOTIPOBIT
Tema 2.2. CremianabHi
BHYTPIIIHI
IPOTHITOKEXKHI 14 4 4 6
BOJIOTIPOBOAM
Pa3om 3a Mmoxysiem 2 38 8 10 4 16 K?:fgg;::a
podora Ne 1

Mopayasb 3. KoHTpoJib 32 cTAHOM Ta BUIIPOOYBAaHHSI HA BOAOBiIa4y cUCTeM
NPOTHUI0KEKHOT0 BOJONIOCTAYAHHS

Tema 3.1. HacocHo- MoaynbHa
KaBHI CHCTEMH KOHTPOJIbH
by 16 4 6 6 a pobora
Ne 2
Tema 3.2. Kontpoms MoyibHa
32 CTaHOM CHUCTEM KOHTPOJIbH
HPOTHUIIOKEKHOTO 30 4 6 2 18 a pobora
No 3

BOAOIIOCTAYaHHA




Pa3om 3a moaysiem 3 Monyabha
46 8 12 2 24 | Losoranen,
3
Ex3amen
Pa3om 3a cemectp 84 16 22 6 40
Pazom 3a| 150 28 44 6 72
AUCHHUILIIHY
Temu NpaKTHYHUX 32AHATH
No Kinbkicts
Hasga temn
3/m TOJIMH
l. HopmatuBHi BuTpaT BOIM y 00’€THAHMX 30BHINIHIX 2
BOJIOIIPOBOJIAX
2. Po3paxyHok BUTpar BOJM Ha MOXKEXKOTacCiHHSA  IpHU 4
MPOEKTYBAHHI CUCTEM MPOTUIIOKEKHOTO BOJOTOCTAYaHHS
3. [MapaBaiyHUN PO3paxyHOK KIJIBIEBUX BOJOMPOBIIHIX MEPEK 8
4. Po3paxyHok perymtordoro o0’eMy Ta HEIOTOPKAHHOTO 2
3anacy Boau y PUB
3. Po3paxyHOK  NpOTHUNOXKEXKHOTO  3amacy  BOJA  MpHU 2
IIPOEKTYBAaHHI BOJOHAMIPHUX OaIT
6. Bubip xapakTepucTUK 1 OCHOBHUX KOHCTPYKTHUBHUX 4
napaMeTpiB MOKEKHUX HACOCIB
7. Po3paxyHOK BHYTPIIITHBOTO MPOTHUIIOKEKHOTO BOJOIIPOBOLY 4
8. Po3paxyHOK BHYTPIIIHBOTO MPOTUIIOKEKHOTO BOJOTPOBOY. 2
KontposbHa poboTa
9. BuBYeHHS BHYTPIMIHBOIO MPOTHUIOKEKHOTO BOAOIPOBOIY 4
OyaiBii
10. Po3paxyHOK HACOCHO-PYKaBHUX CUCTEM 4
11. Po3paxyHok HacocHO-pykaBHUX cucTeM. KoHTposibHa poOoTa 2
12. BunpoOyBanHs Ha BOJIOBIIZITa4y BOJOMPOBITHUX MEPEK 4
13. BunpoOyBanHsi Ha BOAOBiIa4y BOJOIMPOBIAHUX MEPEK. 2
KontposbHa poboTa
Pazom 44
Temu 1a00paTOpHHUX 3aHATH
No Kinbkictsb
Hasa temu
3/m TOJINH
1. Po3paxyHOK BHYTPIIIHBOTO MTPOTUIOKEKHOTO BOAOTPOBOTY 4
2 BunpoOyBaHHs Ha BOAOBII1a4y BOJIOTPOBIIHIX MEPEK 2
Pazom 6

IHIUBITYyaJIbHOTO

OpieHTOBHA TeMaTHKAa IHAUBITyaJbHUX 3aBAaHb (32 HASIBHOCTI)
BianosizHO 10 po60YOro HaBYaIBHOIO IUIAHY MepeadadeHo 0COOIUBUN BUA

3aBHaHHI —

BUKOHAHHA KYpPCOBOTO IIPOEKTY HAa TEMY




«HpOTI/Il'IO)KG)KHC BOJOIIOCTAYaHHA HACCIICHOI'O ITYHKTY».

OuiHOBaHHS OCBITHIX JOCSAITHEHb 3100yBayiB BHIIOI OCBITH
3aco0u oiHIOBAHHSA

3acobamMu  OIIIHIOBaHHS Ta METOAaMH JEMOHCTPYBaHHS pe3yJbTaTiB
HaBYaHHA €:

—TECTYBAHHS 3a KOYKHOIO TEMOIO JUCLUILIIHH,

—BHUKOHAHHS 3aBJaHHs Ha JJAOOpaTOpHOMY TpeHa)kepi (HaB4aJbHO-TECTOBUM
cumyistop «BumnpoOyBaHHS Ha BOAOBIJady BOJONPOBIAHUX MEpPEX») Ta
peanibHOMY 00’ €KTi (ckiaganus «lIpumucy...»),

—KOHTPOJIbHI Ta TabopaTopHi poOOTH,

—KypCOBHUH IIPOEKT,

—nudepeHuIiHAN 3aliK,

—eK3aMeH.

OuiHioBaHHS pIBHSA OCBITHIX JOCSATHEHb 37100yBadiB 3a OCBITHIMH
KOMIIOHEHTaMH, 301HCHIOEThCS 3a 100-0aIbHOIO MIKAJIOK0.

Kpurepii oniHroBaHH#A
@®opMH MOTOYHOIO TA MIACYMKOBOI'0 KOHTPOJIIO

@®opMH NOTOYHOIO TA MiACYMKOBOI0 KOHTPOJIIO

llomounuii koHmpons TPOBOAUTHCS y (QOpMI TECTyBaHHS, BUKOHAHHS
MOJIYJIbHUX KOHTPOJIbHUX POOIT, BUKOHAHHSA JTAOOPATOPHUX POOIT.

[ToTounuit KOHTPOJAL y (OpMI TECTyBaHHS TMPOBOJAUTHCS Ha KOXKHOMY
NPAKTUYHOMY 3aHSTTI Ta B KIHI CEMECTPY MICJIS BUBYEHHS BCbOI'O HABYAJbHOTO
Marepiaily. Bin mepen0auae OLiHIOBaHHS TEOPETHUYHOI MIATOTOBKU 3/100yBadyiB
BUILIOi OCBITH 13 3a3HayeHOi TeMu (y TOMY YMCIi, CAMOCTIHHO ONpalbOBAHOIO
Marepiany).

MoynbHi KOHTPOJBHI POOOTH € CKJIaJ0BOK IMOTOYHOTO KOHTPOJIO 1
3MIACHIOIOTHCA Yepe3 TPOBEICHHS ayAWTOPHOI MHCHbMOBOI poOOTHM Tia dYac
MIPOBEJICHHS MPAKTUYHOrO 3aHATTA (11 OYHOI (J€HHOi) Ta JUCTaHLIMHOI GopM
HaBYaHHS) BIAMOBIIHO JO METOJIWKH, HaBEJCHOK Yy poOodoMy 3ommwuTi [6], abo
camocTiitHO (a1 3a04yHOi popmu HaB4aHHs) BiAmoBiAHO A0 [8]. Koxken BapiaHT
MOJIyJIbHOI KOHTPOJIBHOT POOOTH CKIIAJAETHCS 3 1HAUBITyAIbHUX 3aBJaHb-33/1a4 Ta
KOHTPOJBHUX TMHUTaHb. PoO3B’s3aHHS 3a7a4 TOBUHHO CKJAJaTHCS 3 4YITKO
c(hOpMyILOBAHOTO 3aBJaHHS, OIMHUCY PIIICHHS, HAsBHOCTI cxeM Ta rpadikiB (3a
HEOOX1THOCTI), TOPIBHSHHS OJCPYKAHUX PE3yJIbTaTIB 3 JIOBIIHUKOBUMU JaHUMHU (32
HEOOX1/IHICTIO), OOIPYHTOBAaHOTO, 3MICTOBHOTO BHCHOBKY Ha TMHUTaHHS 3ajadl.
BianoBial Ha KOHTPOJIBHI NMHUTAHHS MOBUHHI OyTH MOBHUMH, MIATBEPIKCHUMU
BUMOTaM{ HOPMATHUBHUX JOKYMEHTIB, CXeMaMH, MATIOHKaMU (32 HEOOXiTHOCT1).

JlabopaTopHi poOOTH € CKJIaJI0BOIO MIOTOYHOTO KOHTPOIIIO Ta BUKOHYIOTHCS
Ha Ja0OpaTOpPHUX 3aHATTAX VY BIAMOBIAHOCTI 3 METOAMUKOI, HABEACHOI Y
pobouoMy 30mHUTI [6] 32 IHAUBIAYAIBHUMU BUXITHUMH JAHUMH. XiJ BUKOHAHHS



nJabopaTopHOi poOOTH Ta 3BITHMI MaTepiall 0hOPMITIOIOTECS Y TTIOBHOMY 00Cs31 Yy
po0OOYOMY 30IIINTI, IKMM HAJAETHCS HA MEPEBIPKY Ta MICIS YOTO JOMYCKAETHCS J0
3aXHUCTY.

Iliocymxoeuti koHmpons TPOBOAUTHCS Yy (QOpPMI KypCOBOIO TPOEKTY,
T epeHIIIHHOTO 3aJTiKy, EK3aMEHY.

KypcoBuit mpo€eKkT BUKOHYETHCS 32 1H/IUBIya IbHUM BapiaHTOM (32 HOMEPOM
3aJ1IKOBOi KHUXKH). Bumoru 70 BUKOHaHHS Ta 0OPMIICHHS 3BITHOTO Martepiaiy,
BUXIJIHI JaH1, METOJIUKA PO3PaxXyHKIB HaBEJIEHI Y METOAUYHUX BKa3iBKax [35, §].

JudepeniiadbHUil  3aJiK  BUCTABISETHCA  HAKOMWYEHHSM  OamiB  3a
pe3yibTaTaMu TMOTOYHOTO KOHTPOJIIO JOJABAaHHSIM pPE3yIbTATiB IMOTOYHOTO Ta
ITiJICYMKOBOTO TECTYBAaHHS.

Ex3ameH mpoBOAMTHCS B MUCHMOBIN, YCHIM a00 TecToBiil (opmi. [luranus
Ta 3aja4i, SKi BXOAATH A0 €K3aMCHAIlIMHMX OuIeTiB a0o (Ta) MHTAHHSA I
TECTOBOTO €K3aMEHY HaJaloThcs 3//00yBayaM BHINOI OCBITH Ha TMEPIIii JIEKIi Ta
PO3MIIIYIOTHCA HA CalTi YHIBEPCUTETY B JIUCTaHLIMHOMY Kypci «lIpoTumnoxxesxxne
BojonocTayanHsy. CkiagaHHs ek3aMeHy € OOOB'S3KOBUM JJisi BCiX 37100yBadiB
BUIIOI OCBITHM HE 3Ba)KalOYM HAa PE3yJIbTaT MOTOYHOIO KOHTposto. Bei gopmu
000B'SI3KOBOTO KOHTPOJIIO (J1a0OopaToOpHi poOOTHU, MOAYJIBHI KOHTPOJIbHI pOOOTH)
NOBUHHI OyTH BIANpalbOBaHI /O TMOYaTKy ek3aMeHy. Ex3amenaniiinuii 6an
(ckmamaeThes 3 OamiB 3a MOTOYHUH Ta MMiICYMKOBHIA KOHTPOJIb) IOBUHHUN OyTH HE
MeHI Hix 50.

Po3noain Ta Hakonu4eHHs 0aJiB, sIKi OTPUMYIOTH 3100yBayi, 3a
BH/IaMH HABYAJIbHUX 3aHATH TA KOHTPOJbHUMM 3aX0AaAMHU 3 AUCHHUILIIHU
(o4yHa (meHHA) Ta NUCTaHUIiHA JopMa HABUAHHA)

CymapHa
MakcumanbHu | MakCHMaJIbHa
KinbkicTh 11 6ai 3a BUJI KUIBKICTB
Buau HaBuanpHUX 3aHATH :
HaBYAJIbHUX | HaBYAJIHHOTO OaJtiB 3a
3aHSATH 3aHATTS BHJIAMHU
HaBYAJIbHUX
3aHATh
4 cemecTp
I. IToToyHHM# KOHTPOJIb
JIEKIT 6 1 6
M 1 MIPAKTUYHI 3aHSTTS 11 2 22
OAVIE L [ rectn 1-6 6 8 48
I1JICYMKOBUH TECT 1 24 24
Pazom 3a monynb 1 100
I1. IlincymMKoBHi1 KOHTPOJIb
mudepeHITiHHNN 3aITiK
Pa3zom 3a cemecTp 100




S cemecTp

I. IloToYHU KOHTPOJIb

JeKIii 4 | 4
MPaKTUYH1 Ta
nabopaTopHi 6 | 6
3aHSITTS
TecTu 7, 8 2 3.5 7
3a  pe3yibTaTaMH
Mogyisb 2 BUKOHAHHA | 8 8
1abopaTopHOI
pobotu Ne 1
3a  pe3yibTaTaMH
BUKOHAHHS
MOJyJIbHOI | 8 8
KOHTPOJIBHOT
poboTu Ne 1
Pa3omMm 3a Mmoayins 2 33
JeKIii 4 | 4
MPaKTHYHI Ta
nabopaTopHi 7 | 7
3aHSITTS
tectn 9, 10 2 3,5 7
3a  pe3yibTaTaMU
Mopyisb 3 BUKOHAHHA | 8 8
1abopaTopHOI
po6oTu Ne 2
3a  pe3yabTaTaMH
BUKOHAHHS
MOJyJIbHOI 2 8 16
KOHTPOJIBHOT
pobotu Ne 2, 3
Pazom 3a Mmostysib 3 42
Pa3om 3a moTOYHUIN KOHTPOJIb 75
I1. ITlincymMKOBHMil KOHTPOJIb:
C€K3aMCH 25
Pa3om 3a cemecTp 100




[Topsinok HakonmuuyBaHHS HaBuajdbHUX OaiiB 3a 100-0aIbHOIO KOO IS
KyPCOBOTI'O IPOEKTY:

Po3paxyHkoBo-
MOSICHIOBAJIbHA I'pagiuna yacTuna 3axmucr Cyma
3aluCKa
1o 60 10 20 10 20 100

JlonaTtkoBo 3100yBayl BUIOI OCBITM MOXKYTh OJIEp>KaTH Oayid 3a y4acTb y
omimMmiaai 3 mucnuiuiiag «IIpoTumoxkexae Bomonoctadantsy — 10 20 6ais.

Cemecmp 4.

IToTo4YHUIT KOHTPOJIb.

Jlexyii: ONIHIOETHCS MPUCYTHICTh Ta aKTUBHICTh 3/100yBaviB Ha 3aHSTTAX 3a
poskiagoM. KoxkHa Jekiliss Moxke OIliHIoBaTUCh B jaiana3oHi Big 0 mo 1 Oamy
BUXOJITYM 3 HACTYIHOIO: MPUCYTHICTh HA 3aHATTI, BEJACHHS KOHCIEKTY, aKTHBHA
y4acTh Yy OOTOBOpPEHHSIX MaTepiaiiB jekiii — 1 0an, BIACYTHICTh Ha 3aHSATTI 3
Oy/Ib-sIKO1 TMPUYMHU, HEBEICHHS KOHCIEKTY, MacuBHICTH — (0 OaiiB; (3arajgbHa
KUTBKICTh 0aiiB 0-6 GaiB).

Ilpaxmuuni 3auamms. OUIHIOETHCS MPUCYTHICTh Ta aKTHBHICTH 3700yBaviB
Ha 3aHATTAX 3a po3kiagoM. KokHe MpakTHYHE 3aHSATTS MOXKE OIlIHIOBAaTUChH B
niana3oni B 0 10 2 6aniB BUXOJSYU 3 HACTYIIHOTO PO3PAXYHKY: MPUCYTHICTh Ha
3aHATT1, BEICHHS KOHCIEKTY, aKTUBHA y4acTh y BUKOHAHHI 3aBlJaHb — 2 Oanwu,
BIJICYTHICTh Ha 3aHATTI 3 OyJb-KOi NPUYMHH, HEBEJIEHHSA KOHCIEKTY, TACUBHICTh
— 0 GauiB; (3aranpHa KibKiCTh OamiB 0-22 6ariB).

Tecmoge oyinrosanus 3Haneb 3M00yBadiB Ha TMPAKTUIHOMY 3aHATTI. KoxHe
TECTOBE OMUTYBAHHS OIIHIOETHCS B jiamazoHi Big 0 1o 8 OamiB BUXOASYH 3
HACTYMHOT'O PO3paxyHKy: Ha/JaHHs NpPaBWIbHUX BiAmoBiged Ha 12 mutanp — §
OaniB, Ha 0 nmutanb — 0 OamniB; (3arajgbHa KUIbKICTh O0aiiB 0-48 GauiB).

Iliocymrxoee mecmose oyinto8anHsa 3HaHb 3100yBadiB (MMPOBOJUTHCS B KIHII
CEMECTpY MicJisi BUBYEHHSI BCHOI'0 HABYAJILHOTO Martepiany) OoIiHioeThbes Big 0 10
24 GaniB BUXOJSYM 3 HACTYIHOT'O PO3paxXyHKY: HaJlaHHS MPAaBUJILHUX BIJIMOBIJIEH
Ha 65 nmutanb — 24 Oanu, Ha 0 nmutans — 0 OaiiB; (3arajbHa KIIbKICTh OamiB 0-24
OaiiB).

IincymMKoBHiiI KOHTPOJIb.

s kypcosoco npoeckmy KpUTEpil OIIHIOBaHHA 3HaHb 3700yBadyiB
omiHtoeThes Big 0 1o 100 OaniB, siKi CKIaAal0ThCs 3 HACTYITHOIO:

Po3spaxynkoso-noscuiosanvua sanucka — 60 6anis:

0-5 6aniB — KUTBKICTh OatiB 3a po3aum 1, 4, 5, 6 Ta 7, ae 0 6amiB — po3aiT HE
BUKOHAHUI, a00 BUKOHAHMI HE 3a BapiaHTOM; 5 OamiB — PO3MALT BHUKOHAHUU
MpaBUJIbHO, 3a BapiaHTOM, BIATIOBITHO J0 METOJWYHMX BKa3iBOK; (3arajibHa
KUTbKICTh OaiiB 0-25 6ainiB);

0-10 GamiB — KuIbKICTH OanmiB 3a po3auin 2 ta 3, ne 0 GamiB — po3ail He




BUKOHAaHMM, a00 BUKOHAHWU He 3a BapiaHToM; 10 OaniB — po3AlT BUKOHAHUUN
MpaBUJIbHO, 3a BapiaHTOM, BIATIOBIIHO J0 METOJWYHMX BKa3iBOK; (3arajibHa
KUTbKIiCTh 6aiiB 0-20 6aiiB);

0-1 Ganm — KUTBKICTH OalliB 3a TUTYJbHUN apKyll, 3aBJaHHs (2 CTOPIHKH),
3MICT, BCTYII, JIITEpATypa, BUCHOBKH, Jie O OaJiB — BiJIMOBIIHA YaCTHHA KypPCOBOIO
IIPOEKTY HE BHUKOHaHA, a00 BUKOHAHA HE 3a BaplaHTOM; | 0anx — BIANOBIIHA
YaCTHHA KYypPCOBOTO MPOEKTY BHUKOHAHA MPAaBWJIBHO, 32 BapiaHTOM, BIJIIIOBITHO /10
METOIMYHUX BKa31BOK; (3arajbHa KUTbKICTh OaitiB 0-6 OaiiB);

0-9 6aniB — KUTBKICTH OaiiB 3a 0hopMIIEHHS! KYPCOBOTO MPOEKTY, ae 0 OamiB
— KypCOBHI MPOEKT BUKOHAHUW HE 3a BApIaHTOM, O(DOPMIICHHI HEAKypaTHO, HE
BUKOHAHI BUMOTHM METOAMYHHUX BKa3iBOK, poOOTa He 3IIuTa, rpadiuHa 4yacTHUHA
BUKOHaHAa HE OmiBIeM; 9 OayliB — KypcOBUN MPOEKT BUKOHAHUUM 3a BaplaHTOM,
odopMIICHUN aKypaTHO, BMKOHAHI BCl BUMOTM METOJIMYHHUX BKa3iBOK, pobOOTa
31MTa, rpadiyHa YacTHHA BUKOHAHA OJIIBIIEM BIJIOBIIHO J0 3pa3kiB moaaTky 11;
(3aranpHa KuUIbKICTh OaniB 0-9 GaniB);

I pagiuna yvacmuna — 20 b6anis:

0-5 GaiiB — KUIBKICTh OajiB 3a BUKOHAHHA 1, 2, 3 Ta 4 KpecleHHs] KypCOBOTO
npoekty, ne 0 OamiB — BIJAMOBIJHE KPECICHHS BUKOHAHO HE 3a BapiaHTOM,
opopMIIEHO HE Yy BIAMOBIAHOCTI 10 3pa3Ky Aojaatky 11, He omiBueM, HeMae
0COOUCTOr0 TIANUCY Ta JaTH BUKOHAHHS KpECJEHHs; 5 OaiiB — BIANOBIIHE
KpECJICHHS BHKOHAHO 3a BapiaHTOM, O(GOpPMIICHO Y BIAIMOBIIHOCTI 10 3pa3Ky
nonmatky 11, omiBrieM, OCOOMCTO MIANMMCAHO Ta € JaTa BUKOHAHHS KPECICHHS;
(3arasnibHa KUIbKICTH OaimiB 0-20 OaiB);

3axucm kypcogoco npoekmy — 20 6anis:

0-4 Ganmu — AOMOBiAb, IO BKIIOYAE METY KYpPCOBOTO TMPOEKTY, PO3KPUTTS
OCHOBHMX €TamiB 1ii JIOCITHEHHS, CTHUCIY XapaKTepUCTUKY pPE3yJbTaTiB
PO3paxyHKIB 32 KOXKHOIO CKJIaJI0BOI0 CUCTEMHU MPOTUIIOKEKHOTO BOJIOTIOCTAYaHHS
HACEJICHOT'0 MYHKTY, MepeIiKk BUKOHAHUX PO3PAXYHKIB T4 BUKOPUCTAHUX METOMMK,
BUCHOBOK TMpPO JIOCATHEHHSI METH KYypCOBOTO IIPOEKTY (32 OCHOBY JOIOBIJII
MOKJIMBO TNPUUHATH PO3AUT «BUCHOBKM», TMiJi 4Yac JOMOBIAI BUKOPUCTaHHS
JOTIOMDKHUX MaTepialliB HE JI03BOJISIETHCSA); (3araibHa KUIbKICTh OamniB 0-4 6anmn);

0-8 OayiB — KiTBKICTH OaiB 3a BIAMOBIAI HAa KOHTPOJIbGHI THUTAHHS, IO
HaBeseHl y noaaTky 1 (apyra cropinka 3aBmanss) (0-1 6am — kijgpKicTh OamiB 3a
BiANOBIaI Ha nuTaHHsA 30, 3B, 3r, 31; 0-2 6anu — KUIBKICTH OalliB 3a BIJAIOBII HA
nutanHs 3a, 3e; me 0 OamiB — BiAMOBiNI HE 3a BapiaHTOM, HEMOBHI abo
HernpaBwibHI, 1 (2) 6ayin — mpaBUJIbHI TIOBHI BIJIMOBI/II 32 BapiaHTOM); (3arajibHa
KUTBKICTh OaitiB 0-8 6aiiB);

0-8 GaniB — KUIbKICTh OQIIB 3a pO3B’sI3aHHS TOAATKOBOI 3a7a4l 3a OJTHUM 3
PO3ALTIB KypcoBOTro MpoeKTy, ae 0 OaniB — 3agada He po3B’s3aHa abo Po3B’s3aHa
HempaBuibHO, 8 OaniB — 3amada po3B’si3aHa MPABUIIBHO, KOXXHUN IyHKT
pO3B’si3aHHSI Ma€ JIOKJIAJHI TOSCHEHHS, OJIepKaHl BEJIWYMHU HaBEICHI 3
OJIMHUIISIMU BUMIpY; (3arajibHa KUIbKICTh OaniB 0-8 OariB).

HHughepenyianvruti  3anik  BUCTABISETHCS  HAKONMWYEHHsM OanmiB  3a
pe3yibTaTaMu MOTOYHOTO KOHTPOJIIO JOJABaHHSIM pPE3YJbTATiB IMOTOYHOTO Ta
M1JICYMKOBOTO TECTYBAaHHSI.



Cemecmp 5.

IToTo4YHUIT KOHTPOJIb.

Jlexyii: OLIHIOETHCS MPUCYTHICTh Ta aKTUBHICTH 3/100yBayiB Ha 3aHSTTSIX 32
poskinagoM. KoxkHa Jekifiss Moke OIiHIoBaTUCh B miana3oHi Big 0 mo 1 Oamy
BUXOJITYM 3 HACTYIHOIO: MPUCYTHICTh HA 3aHATTI, BEJACHHS KOHCIEKTY, aKTHBHA
y4acTh Yy OOTOBOpPEHHSIX MaTepiaiiB jekiii — 1 0an, BIACYTHICTh Ha 3aHSATTI 3
OyIb-sKOi TMPUYMHHU, HEBEICHHS KOHCIEKTY, MacuBHICTH — (0 OaiiB; (3arajapbHa
KUIBKICTh OaiiB 0-8 OaiB).

Ipakxmuuni ma nabopamopHi 3aHAmMmMA. OIIHIOETHCS TMPHUCYTHICTH Ta
aKTUBHICTh 3J00yBadiB Ha 3aHATTAX 3a po3kimagoM. KokHe mpakTU4HE Ta
nJabopaTopHe 3aHATTS MOKE OIIHIOBATHCH B Alana3oHi Bia 0 1o 1 6amy BUXOaI4H 3
HACTYMHOTO: TPHUCYTHICTh HA 3aHATTI, BEICHHS KOHCIEKTY, aKTHBHA Yy4acTh Yy

BUKOHAHHI 3aBJaHb — 1 0aj, BIJACYTHICTh Ha 3aHATTI 3 Oyab-fKOi TPUYUHH,
HEBEJICHHSI KOHCIIEKTY, MacuBHICTb — ( OaiiB; (3arajipHa KuUIbKICTh OanmiB 0-13
OaiB).

Tecmoege oyinwoeanus 3naneb 3700yBayiB HAa MPAKTUYHOMY 3aHATTI. KoxHe
TECTOBE OIUTYBAaHHS OIHIOETHCSA B AiamazoHi Big 0 mgo 3,5 GaniB BUXOIAYH 3
HACTYMHOT'O0 PO3paxyHKY: HaJaHHS MPaBUJIbHUX BiAnoBined Ha 12 muranp — 3,5
0anu, Ha 0 utans — 0 OaumiB; (3arayibHa KiTbKicTh OaniB 0-14 Gamis).

Jlabopamopni pobomu OWIHIOIOTECS B miama3oHi Big 0 mo 8 OamiB 3a
HACTYITHUMU KPHUTEPIsIMU (3arainbHa KijbKicTh 6aniB 0-16 GamiB):

8 OaniB — nmabopaTopHa poOOTa BUKOHAHA 3a BapiaHTOM, Y TIOBHOMY 00cs31,
odopmiieHa Y BIAMOBITHOCTI O BUMOT J0 HET Ta 3aXUIIEHA B JICHb 11 BUKOHAHHS,

6-7 6ariB — mabopaTopHa poOOTa BUKOHAHA 32 BapiaHTOM, Y TIOBHOMY 00CsI31,
obopmiieHa Yy BIAMOBIAHOCTI JO BHMOr JO0 Hei Ta 3axuIleHa 3 He3HAYHUM
3aImi3HEeHHAM (HE MI3HIIIEe HACTYITHOTO 3aHSTTS);

4-5 6ainiB — nabopaTopHa poOOTa BUKOHAHA 3a BaplaHTOM, Y IOBHOMY 00Cs31,
aie o) opMIICHHS HE BIJIIIOBIIa€ BUMOTraM JI0 Hel Ta 3aXHUIlleHa HeBYACHO (ITI3HIIIe
HACTYMHOTO 3aHSATTS);

1-3 Ganu — nmaboparopHa poOOTa BUKOHAHA 3a BapiaHTOM, ajieé € HECYTTEBI
MIOMIUIKH 200 HEJOJIKM Y po3paxyHKax; opOpMIICHHS HE BIJIMOBi/Ia€ BUMOTaM JI0
Hel Ta 3axXuIleHa HeBYACHO (TI3HIIIE HACTYITHOIO 3aHATTS);

0 GamiB — mabopaTopHa poOoTa HE BUKOHAHA a00 BUKOHAHA HE 3a BapiaHTOM.

Mooynvui konmpoavui pobomu ONMIHIOIOTHCS B Aiana3oHi Big 0 go 8 OaiiB 3a
HACTYITHUMU KPHUTEPIsIMU (3arainbHa KiJbKicTh 0aniB 0-24 GamiB):

8 OamiB — KOHTpoOJbHAa po0OOTa BHUKOHAHA 3a BapiaHTOM, MPABUIHHO
pO3B’si3aHi1 BCl 3aja4l 3 JOTPUMYBAHHSM BCiX BUMOT JI0 BUKOHAHHS, HaJaH1 MOBHI
BIJINOB1/I1 HA KOHTPOJIbHI TUTAHHSI;

6-7 OaniB — KOHTpOJbHAa pOOOTa BUKOHAHA 3a BapliaHTOM, NIPABUIBHO
pO3B’si3aHl BCl 3adadvi, aje HEJAOCTaTHE OOTPYHTYBAaHHS BIJAIMOBIJI, JOMYIIEHI
HE3HAYH1 IpaMaTUYHl YM CTUJIICTHMYHI TTOMUJIKH, Ha/IaH1 BIJMOBiAI HA KOHTPOJIbHI
MUTAHHS;



4-5 OamiB — KOHTpoOJbHAa poOOTa BHUKOHAHA 3a BaplaHTOM, PO3B’s3aHl BCi
3a/1a4i, aje JOMYIIEeHI I'paMaTH4YHI YW CTUJIICTUYHI IOMUJIKHM, HaJaHl HEMOBHI
BIJINOB1/I1 HA KOHTPOJIbHI TUTAHHSI;

1-3 GaniB — KOHTpoOJIbHAa poOOTa BUKOHAHA 3a BapiaHTOM, PO3B’si3aHi BCI
3ajayi, ajge JOMyIIeHI MOMWJIKM B pPO3paxyHKax Ta OGOPMIICHHI 3BITHHX
MarepiajiiB, Ha/IaH1 BIJIMOBIAl HE HA BC1 KOHTPOJIbHI ITUTaHHS,

0 GaniB — KOHTpPOJIbHA poOOTa HE BUKOHAaHA a00 BUKOHAHA HE 3a Bap1aHTOM.

igcymMmKoBUI KOHTPO.Ib.

Ha ycnomy abo nucemosomy ek3ameni KpUTEpli OIIHIOBAHHS 3HaHb
3100yBayiB (omiHETbCs Bl 0 10 25 0ajniB) HACTYIIHI:

22-25 OamB — B mnoBHOMY o00cs31 3700yBad  BOJIOJIE HaBYAIBHUM
MaTepiaioM, TIMOOKO Ta BCEOIYHO PO3KPHUB 3MICT BCIX TECOPETUYHUX IUTAHb,
MIPaBUJILHO PO3B’S3aB 3a7a4uy 3 TOBHUM JIOTPUMYBAHHSIM BUMOT JI0 BUKOHAHHS,

18-21 ©Gam — pJoCcTaTHHLO MOBHO BOJIOAIE HaBYaJIbHHUM MaTepiajioM, B
OCHOBHOMY PO3KPHTO 3MICT TCOPETUYHHUX MUTAHb; IIPH HAJIaHH] BIAMOBII Ha JIESIKI
NMUTAaHHS HE BHCTAYa€ JOCTaTHHOI TIMOWHM Ta apryMeHTalii, MpH IbOMY €
HECYTT€BI HETOYHOCTI Ta HE3HAUHI MMOMWJIKH; MPaBUIBHO PO3B’sA3aB 3ajady 3
MIOBHUM JOTPUMYBAHHSM BUMOT J0 BUKOHAHHS;

12-17 6aniB — B 1iJIOMy BOJIO/Ii€ HABYAILHUM MaTepiajioM, ajie 0e3 TIOOKOoro
BCEOIYHOTO aHalizy, OOTPYHTYBaHHS Ta apryMEHTaIlll, JOMyCKAlOYH IMPH LHbOMY
OKpeMi CYTTEBI HETOYHOCTI Ta IMOMUJIKH; IIPaBUJIbLHO PO3B’s3aB 3ajJiauyy 3 IMMOBHUM
JTOTPUMYBAHHSIM BUMOT JI0 BUKOHAHHS;

7-11 GamiB — HE B MOBHOMY OOCs31 BOJIOJIE HAaBUYaJbHUM MaTepiajioM;
HEJIOCTATHBO PO3KPHUTI 3MICT TCOPETUYHUX MHUTaHb; IIPABUILHO PO3B’s3aB 3a71a4y;

1-6 GaiB — YaCTKOBO BOJIO/I€ HaBYAJIbBHUM MaTepiaioM, BIJIOBI/II 3arajbHi,
JOMYIIEHO MPHY IbOMY CYTTEBI IIOMMJIKH; TPABUJIBHO PO3B’sI3aB 33j1auy;

0 GaxiB — HE BOJIO/II€ HABYAILHUM MaTepiajoM Ta HE B 3M031 HOTO BUKJIACTH,
HE PO3YMI€ 3MICTy TEOPETHUYHOTO IMUTAHHS Ta MPAKTUYHHUX 3aBJaHb; 3aJady HE
pO3B’s3aB.

Ha mecmosomy exzameni (cknamaerbes 31 100 BUMIAKOBUX MUTaHB; KOXKHE
NUTAaHHS Ma€ OJHY MPaBWIbHY BIANOBIAL 3 TPbOX 3alpONOHOBaHUX). Ek3aMeH
OIIIHIOETRCS B Aiama3oHi Big 0 1o 25 GamiB BUXOJSYH 3 HACTYITHOTO PO3PAXyHKY:
HaJaHHS TpaBUJIbHKUX Bianosiged Ha 100 nmurans — 25 OamiB, Ha O muTanp — 0
OatiB.

06086's13k06010 yMO6010 € OfICPKAHHS HA €K3aMEH1 He MEHII Hixk 12 OaiB.
Ilepenik numans 012 ni020mMoO6KU 00 NIOCYMK08020 mecmy (4 cemecmp):
1. Cucrema BOJONIOCTaYaHHS

2. 3a IKUMU 03HaKaMH KJIacU(IKYIOTh CUCTEMHU BOJOIOCTAYAHHS ?
3. Knacudikariis cuctem BoIOMOCTaYaHHA 32 IPU3HAYCHHIM



Knacudikariis cucteM BoJOMOCTaYaHHS 32 TUCKOM
Bononposinna mepexa

3a IKUMU 03HaKaMH KJIacu(iKyIOTh BOJOIPOBIAHI MEPEKi?
Knacudikaiiis BOJOMpOBITHUX MEPEK 32 KOHPITYpaIli€ro
Mera riipaBiaiyHOrO pO3paxyHKy BOJOTPOBITHUX MEPEX

9. Sk BU3HAYaIOThCA BTPATH HAIOPY B KUIBLIEBUX MEpexkKax?

10. Sk BU3HAYalOThCS BTPATH HAIMIOPY B TYIMHUKOBUX MEpEkax?

11. B skux Mexax JOIMyCTUMa HEB'S3Ka Ul PI3HUX PEKUMIB POOOTH
Mepexi?

12. Sk BU3HAYAIOTBHCS MOiaMEeTpu TPYO IS PEKUMY POOOTH MEPEkKi 0
MOXKEX1?

13. Sk mepeBipsOTbCA AiaMeTpH TPyO il peKuMy pPOOOTH MEpexi Mpu
MOXKEX1?

14.  Tlepumii 3akon Kipxroda

15.  Hpyruii 3akon Kipxroda

16. Illo o3Hauae HeB'sA3Ka MPU BUKOHAHHI YB'S3KU KUTHIIEBOT MEPEkKi?

17.  Ckuibku pa3iB HEOOX1THO BUKOHYBATH YB’SI3KY MEpExKi?

18. Sxmo mpu yB's31l KUIbLIEBOI MEpeki HEB'si3ka Halylla HEraTMBHUX
3HaueHb (OUIBIIMX 3a JOMYCTUMHUX), IIO HEOOXITHO 3POOUTH 3 MOMPABOYHUMU
BUTpaTaMu?

19. Sxmo mpu yB's3Ii KUIbLIEBOI Mepeki HeB'si3ka HalOyna MO3UTHBHUX
3Ha4eHb (OUIBIINX 3a JOMYyCTHMHX), IIO0 HEOOXIIHO 3pOOHUTH 3 MOMPABOYHHUMU
BUTpAaTaMH?

20. Sk BU3HA4Ya€ThCS BIJICTaHb MK MOXKEKHUMU TiapaHTaMu?

21. o BKa3yeThCs Ha MOKAKYMKAX MOKEKHUX T1IpaHTIB?

22.  Jle BCTaHOBIIIOIOTHCS MOXKEKHI T1apaHTH?

23. Slka mneploAUYHICTh KOHTPOJIO TPANE3JaTHOCTI MEpEexXi CHUCTEM
30BHIITHBOTO MPOTHUITOKEKHOTO BOJIOIIPOBOTY?

24.  BuMoru J10 BIAIITOBYBaHHS MOKAKYUKIB MOXKEKHUX T1IPAHTIB

25. 1Ilo BKa3yeThCs Ha MOKAKYMKAX MOKEKHUX pe3epByapiB (BOAOMMMIIL)?

26. YoMy AOpIBHIOE PO3PAXyHKOBA KIIBKICTh MOXKEX JUISI HACEICHOTO
nyHKkTy Big 10000 1o 25000 memikaHIiB Ta BUpOOHUYOro 00'ekTa 1iomieto 10 150
ra?

PN

27. YoMy AOPIBHIOE PO3PAXYHKOBA KIUIBKICTh IMOXKEX ISl HACEIEHOTO
nyHKTy A0 10000 memrkaHIiiB Ta BUpoOHHUOTo 00'ekTa momiero 10 150 ra?

28. YoMy AOpIBHIOE PO3PAXYHKOBA KIUIBKICTh MOXKEX ISl HACEIEHOTO
nyHKTY nionas 25000 MemkaHIiB Ta BUpoOHHUOTo 00'ekTa mometo 10 150 ra?

29. Bix 4oro 3anexaTb BUTPAaTH BOAM Ha 30BHIIIHE MOXKEKOTACIHHS B
HACEeJIEHOMY ITyHKT1?

30. Bix yoro 3anexaThb BUTPAaTH BOJM Ha 30BHIIIHE TOXKEKOTACIHHS Ha
BUPOOHUYOMY 00'€KTI?

31. IlpusHadeHHs BOJOHAIIPHUX OaIlT

32. Ha skuil yac raciHHS TOXEX1 pPO3pPaxoOBYEThCA OaK BOJOHAMIPHOI
oamtu?

33. Sk po3paxoBy€eTHCS BUCOTA BOJIOHAIIIPHOT OaIT?



34.  CknaaoBi BoJOHAMIPHOI OalTu

35. Ik BU3HAYAIOTHCS MiICIsl BCTAHOBJICHHS BOJOHAIIPHUX OarT?

36. Cnoco6u 3a00py BOAM 3 BOJIOHAIIPHUX OaIT

37. Ilpu3HaueHHs pe3epByapiB YUCTOI BOJIU

38.  CkiiazoBi pe3epByapy YMCTOI BOAM (IIOKEAKHOTO PE3EPBYaPY)

39. Ha sxuii yac raciHHs MOXKEXK1 pPO3paxoBY€EThCS PE3EPBYap YUCTOI BOJIU?

40. CmocoOu 3a00py BOAM 3 TIOKEKHUX BOJIOUMHUIIL (pe3epByapiB)

41. Cnocobu 30epekeHHs HEeIOTOPKAaHHOTO 3amacy BOAM B pe3epByapi
YHCTOI BOJIM

42.  KoOHCTpyKTHBHHII crOCiO 30€epeeHHsI HEIOTOPKAaHHOTO 3aracy BOAH
B EMHICHUX CHIOpYyAax (BOJOHAMIpHUX OamTax, pe3epByapax YUCTOI BOJN)

43.  O3Hakw, 3a AKUMH KIacU(PIKyIOTh HACOCHI CTaHIIIi

44.  Knacudikarlliss HACOCHUX CTaHIIIN 3a CIIOCOOOM BKJITFOUCHHS HACOCIB

45. Kiacudikallis HACOCHUX CTaHITIN 32 CXEMOIO IIIKIFOYCHHS HaCOCIB

46. 1llo o3Hauae po3paxyBaTH HACOCHY CTaHIIIO?

47.  Bijg 4oro 3aJie’KuTh KUTbKICTh PE3EPBHUX HACOCIB?

48.  Slxa apMaTypa BCTaHOBJIIOETHCS HA BCMOKTYIOUiH JIiHIT Hacoca?

49.  Slka apMaTypa BCTaHOBIIIOE€THCSI Ha HAIMIPHIM JiHII Hacoca?

50. VYMoBu moOyIyBaHHS HACOCHOI CTaHINI 3a TPUHIIMIIOM BHCOKOTO
TUCKY

51. VYMoBu moOymyBaHHS HACOCHOI CTaHINi 3a TPUHIIUIIOM HHU3BKOTO
TUCKY

52. 3a sKMM TapaMeTpOM BHU3HAYAETHCA KUIBKICTh HACOCIB IpHU
napaJieJIbHINA CXeMmi X po3TauryBaHHs?

53. 3a sgxuM mapameTpoM BH3HAYAETHCS MapKa HACOCIB MMPU NapasieabHIN
CXeMi IX po3TalryBaHHS?

54.  Yum 3abe3neuyeThes MoKeKHa Oe3meka HaCOCHOT CTaHIIi?

55.  be3BoJonpoBiAHE MPOTUIIOKEKHE BOJOIIOCTAUAHHS

56. Tunu mxepen 6€3BOAONPOBIIHOTO BOJOINOCTAYaHHS

57. YmoBM  BHamITyBaHHS  O€3BOJONPOBITHOTO  MPOTUIIOKEKHOTO
BOJIOIIOCTa4YaHHSI

58.  YMoBu BramTyBaHHS OEpEroBUX KOJIO/AS31B

59. CkianoBi 6eperoBUx KOJOAs31B

60. YMoOBHM BIalITYyBaHHS MIPCIB

61. CknaaoBi MOXKEKHUX MIPCIB

62. CnocoOu Ti1poi30Jisiii TPUPOAHUX MOKEKHUX BOAOUMHMIILL

63. 3araJibHI BUMOTHM JIO BJIAIITYBaHHS MOXEXHUX pe3epByapiB Ta
BOJIOMMMUIIT

64. Ilopsgok TpOBEAECHHS TIAPABIIYHUX BUIPOOYBaHb  MOKEKHHUX
BOAOKMHILL (pe3epBYapIB)

65. [FEranmu rigpaBiaidyHOrO  BUMPOOYBAaHHS  MOXKEKHUX  BOJOMMMUII
(pe3epByapiB)

Ilepenik meopemuunux RUMAaHy Ma MUNOGUX 3a0ay 0J1:1 NIO20MOBKU 00



YCHO20 400 RUCLMOBO20 EK3AMEHY:

Moayas 1. IlpoTumnoske:xHe BOJONMOCTAYAHHS HAaceJEeHHMX NMYHKTIB Ta
BUPOOHUYHUX 00’ €EKTIB

1. Knacudikariis cuctem BojgornocTadyanHs (3a HaAIHMHICTIO M0J1a4ul BOJH;
3a MPHU3HAYCHHIM; 32 TUCKOM; 3a BHJIOM JDKepesia BOJOIOCTaYaHHs; 3a CIIOCOOOM
1o/1a4l BOJIM; 3a KUTBKICTIO 00’ €KTIB, 1110 OOCIYTOBYIOTBCS).

2. CxeMH BOJIONIOCTaYaHHS HACEJIEHUX IIyHKTIB: 3 BHKOPUCTAaHHSIM
MIOBEPXHEBHX BOJO/KEpPET; 30HHHUX CHCTEM 30BHIIIHBLOTO BOJONOCTaYaHHS.
HagaTtn xapakTepucTHKY KOXXHOTO €IEMEHTY ITUX CXEM.

3. CxeMa BOIONOCTa4aHHS HACEJIEHOIO ITyHKTY 3 BHUKOPUCTaHHAM
NiA3eMHHUX BoAokepes. HagaTu XxapakTepucTUKy KOKHOTO €JIEMEHTY CXEMH.
4. CxemMu BOAOINOCTa4YaHHS HACEJEHMX [MYHKTIB: 3 JEKUIbKOMa

JDKepellaMy  BOJIOIIOCTaYaHHs; CHCTEM MICIIEBOTO BojomocTadands. Hamatu
XapaKTePUCTUKY KOXKHOTO €JIEMEHTY LIUX CXEM.

5. Cxemu BOJIONIOCTa4YaHHS MaJIUX HACEJICHMX MYHKTIB Ta MPOMUCIOBUX
miAIpUeMCTB  (MPSMOTOYHI, 3BOPOTHI, MOCHIIOBHI). HamaTu XxapakrtepucTuky
KOKHOTO €JIEMEHTY ITUX CXEM.

6. BusHnaueHHss HOpMATHUBHUX BHUTpPAT BOJIM HA TOCMOAAPCHKO-IHUTHI,
BUPOOHMUYl Ta MPOTHUIIOKEKHI TMOTPEOM HACENEHUX IYHKTIB Ta MPOMHUCIOBHUX
MiANpUEMCTB. BU3HAYeHHS pPO3PAaxXyHKOBUX BUTpAT BOAHM IS TMPOEKTYBaHHS
00’ €THAaHUX CUCTEM 30BHIIIHLOTO BOJIOIIOCTAYaHHS.

7. BinbHI Hamopuw y cHCTEMax MPOTHIIOXKEKHOTO BOAOIIOCTAYaHHS
(HM3BKOTO Ta BUCOKOTO THUCKY). BUMoOTH mpaBmI TOKEKHO1 Oe3meku B YKpaiHi 110
BJIAIITYBaHHSI 30BHIINIHIX MPOTUIIOXKEKHUX BOJOTPOBO/IIB.

8. [pgpaBniyHMil  pO3paxyHOK  30BHIIIHBOI ~ MEPEXl  TYHHKOBOI
koH(irypaiii. [lepuuit 3akon Kipxroda.

9. [MppaBmiyHUil ~ pO3paxyHOK  30BHINIHBOI ~ MEpeXi  KUIBIEBOT
koH(irypaiii. [lepuuit Ta npyruii 3akonu Kipxroda.

10. IIpoexTyBaHHs pe3epByapiB YHUCTOI BOJIU. Po3zpaxyHok

HEJOTOPKAHHOTO 3amacy BOJM B pe3epByapl 4MCTOlI BOAW. BumMoru mpaBui
MOKEXKHOT Oe3neku B YKpaiHi J0 BIAINTYBaHHS Ta EKCIUTyartaiii pe3epByapiB
YHCTO1 BOJHU.

11. BwusHaueHHs THUIIOBOTO pe3epByapy uuctoi Boau. Crmocobwu
30epeKeHHsT HETOTOPKAHHOTO 3aracy BOJM B pe3epByapax unctoi Bogu. Crocobu
3a00py BOJH 3 pe3epByapiB YUCTOI BOH.

12. IIpoexTyBaHHS BOAOHAmipHUX OamT. BuMoOrn mnpaBui MOXKEKHOT
Oe3neku B YKpaiHi 10 BIAIITYBAaHHS Ta €KCIUTyaTalli BOJOHANIPHUX OallT.

13. BwusnaueHHs BHCOTH BojaoHamipHOi OamTu. Criocodu 3abopy BoaU 3
BOJIOHAMIPHUX OAIT.

14. Knacudikamis HaCOCHUX CTaHIliil. BUuMorn HOpMaTUBHUX JOKYMEHTIB
(ABH, IITIBY) no o6nagHaHHS HACOCHUX CTAHIIIM Ta iX €KCIUTyaTalrii.

15. 3abesneueHHs HaAIMHOI POOOTH HACOCHUX CTaHIId. Bumoru mpasui
MOXKEXKHOT Oe31eKu B YKpaiHi 10 HACOCHUX CTaHITIN.

16. BnamtyBaHHS IITY4YHUX BOAOWMHMII (KOMAaHIB, pe3epByapiB). Criocobu
riipoizossiii Bogomuill. [Topsamok mpoBeneHHs: BUTPOOYBaHb HA TEPMETUYHICTb.



17. Cnocobu 3abopy BoAM 3 NPUPOJHUX BOJOKEpen. Bumoru 1o
MPUPOAHUX BOJOUMHUIIL (CTABKIB, PIYOK), III0 BUKOPUCTOBYIOTHCS SIK BOJAOJDKEpera
JUTsI IOTPEO MOKEeKOTaCiHHSI.

18.  BnamtyBaHHS BOJOMMMUIN-CTABKIB. THUIN Ta KOHCTPYKIIiS TpeOeib.

3aoaui:

19. BwusHauuTu HEOOXiTHUN 00’ €M OaKy BOJOHAIMIPHOI OAIITH, SIKIIIO BOHA
3abe3reuye 30epeKeHHS BOIM Ha MOXKEKOTaCIHHS 3aJ1aHOi Oy TiBIIi.

20. BwusHauuTu HEOOXIMHUN 00’€M TOXKEKHOTO pe3epByapy, SKIIO BiH
3a0e3nedye 30epeKeHHS BOIM Ha TTOKEKOTACIHHS 3a7aH01 OyaiBIIi.

21. BwuzHauuTHM THII Ta KUIBKICTH HACOCIB i1 HACOCHOI CTaHIIli, IO
MOBMHHA 3a0€3MEUNTH TIOJady BOAM 3 3aJaHUMHU BUTpPATaMH Ta HAIOPOM JI0
30BHINIHKOT Mepexki 00’ €JHAHOTO BOJIOMPOBOAY Ha TOCMOJAPCHKO-MIUTHI OTPEOH,
Ta 3 33ITaHMMH BUTPATaMH Ta HAITOPOM — Ha MOKEKOTaCiHHS.

22. 30BHIIIHSA BOJOMPOBIHA MEpeka Mae 3aJaHHil JlaMeTp Ta Mojae
BOJAY Ha TOCIOJApPCHKO-MUTHI TOTpeOu y 3ajmaHiid kuibkocti. [lepesipre
MPABWIBHICTh BU3HAYCHHS JiaMETpy TpyO Ta MOXKIHMBICTH IIi€l Mepexi MoJaTh
BOJIy Ha MOKEKOTaCIHH 3a/1aHOi Oy TiBJIl.

MoayJb 2. BHyTpilHiii NPOTHIIOKEKHUI BOXONPOBI/

1. Knacudikaris Ta OCHOBHI CKJIAQgOBI CHCTEM BHYTPIITHBOTO
MIPOTHUIIOKEKHOTO BOJIOTIPOBOLY.

2. Bumorn HOpMAaTUBHMX JOKYMEHTIB IIOJ0 KIUIBKOCTI, MiCIs
po3TantyBaHHS Ta 00JIaTHAHHS MMOXKEKHUX KPAaH-KOMILICKTIB.

3. ['apaBaiyHUI PO3PAXyHOK CUCTEMH BHYTPIIIHBOIO MPOTUIIOKEKHOTO
BOJIONIPOBO/LY.

4. CxemMu BHYTPIIIHBOTO MPOTHUIIOKEKHOTO BOJOIPOBOY Ta BUMOTH JI0
ix BUOOPY.

5. Marepianu TpyOONpPOBOIB Ta CHOCOOM TMPOKIAJKH BHYTPIIIHIX

Mepex. BopompoBigHa apmatypa Ta mnpuiaad (BEHTHII, 3aCyBKH, 3BOPOTHI
KJIAMlaHU, PETyJISTOPU TUCKY, MOXKEKHI KpaH-KOMIUIEKTH, BBOJM, BOJIOMIPH) IO
BUKOPUCTOBYIOTHCS B CUCTEMAaX BHYTPIIIHBOTO MPOTUITOKEKHOTO BOJIOTIPOBO/TY.

6. CxeMH BHYTPINIHIX MPOTUIIOKEKHUX BOJOMPOBOJIB BHUCOTHUX
OyZaiBesb. YMOBH PO3JIJIEHHS BHYTPIIIHBOI MEPEXk1 HA 30HU 11O BEPTUKAIII.
7. CkJ1aioBi CHCTEM 30HHOTO BOJIONIOCTAYaHHS BHUCOTHUX OY/IIBENb Ta

BUMOI'M HOPMATHUBHUX I[OKYMGHTiB J0 HHUX. I[)Kepena BOAOIIOCTAaYaHHA IJIA TaKUX
CHCTCM.

8. BnamTyBaHHs BOAOHAmipHUX OakiB Ta T1IPONHEBMOYCTAHOBOK B
BUCOTHUX OymiBisax. [lopsok BBeneHHs B Ait0. BuMoru HOpM 10 po3TalryBaHHS.
0. Bumorn HOpMaTWBHHUX JTOKYMEHTIB JI0 BJIAIITyBaHHS BHYTPIIIHBOTO

MPOTHUIIOKEKHOTO BOAONPOBOAY OyAiBEIb 3 MAaCOBUM IepeOyBaHHAM JroAeH (Ha
MPUKIIa/l TeaTpaibHO-BUIOBUIITHUX MIAMPUEMCTB).

10. HopmaTuBHI BUTpaTH BOJAM Ta HANOPU B CHUCTEMax BHYTPIIIHBOI'O
IPOTUIOXKEKHOTO BOJONPOBOY OYy/iBEIb 3 MAaCOBUM IepeOyBaHHAM Jtojel (Ha
NPUKIIAJ] TeaTpalbHO-BUIOBUIHUX MIANPUEMCTB) Ta BAMOTH HOPM JI0 €JIEMEHTIB,
110 iX 3a0€3MeYyI0Th.



11. Bumoru nopmaruBHux nokymeHtTiB (JbH, IIIIBY) no BnamtyBanHs
HACOCHUX CTaHIIM BHYTPIIIHBOTO MPOTUIOKEKHOTO BOJOMPOBOAY BUCOTHHX
Oy/iBeb Ta 3 MACOBUM TEPEOYBAHHSIM JIFO/ICH.

3aoaui:

12.  BusHauuTu HEOOX1JIHY KUIBKICTh MOXexKHUX KpaH-KOMIUIeKTIB (I1IKK)
B 3aJ1aHiii OymiBIi.

13. IlepeBipre mNpaBUIIBHICTH 3aMPOEKTOBAHOIO pIIIEHHS: B 3aJlaHii
Oy[IBJI1 3alPOEKTOBAHA 3aJaHa KUIbKICTh MOXKEKHUX KPaH-KOMIUIEKTIB 3 3aJlaHUM
o0nagHaHHSM.

Moayas 3. KoHTpoJIb 32 cTaHOM Ta BUIPOOYBaHHHA HAa BOAOBIiIIA4y
CHCTEeM MPOTHIOKEKHOTO BOJONMOCTAYAHHS

1. Knacudikariss Ta OCHOBHI XapakTepUCTUKUA HACOCIB (ITojaya, Harip,
MOTYXHICTh, KOe(DIIIEHT KOPUCHOI [Iii, BAKYyMMETPpUYHA Ta FTE€OMETPUYHA BHCOTA
BCMOKTYBaHHS).

2. CxeMa BIOUEHTPOBOIO HACOCY Ta CTaTUYHI XapaKTEPUCTHKHU
BIJIIIEHTPOBUX HACOCIB.

3. Poborta BiJilIeHTPOBUX HACOCIB HA 30BHIIIHIO MEPEXY (0OJIHOTO HACOCA;
py NapayieNbHIA poOOTI JBOX HACOCIB; MPHU MOCTIJOBHINA poOOTI IBOX HACOCIB).
Buznadennst po0040i TOUKH HACOCY.

4. OCHOBHI CXEMHU Ta TIAPABIIYHUNA PO3PAXyHOK HACOCHO-PYKaBHHUX
CHCTEM.

5. Cxemwu Ta TiApaBlIIYHUN PO3PAXYHOK HACOCHO-PYKABHHUX CUCTEM IPHU
1o/1a4ui BOAM Ha JJa)eTHI CTBOJIH.

6. Ilpwramm is mpoBeAcHHS  BUNPOOYBaHb HAa  BOJOBIIIAdy
BOJIOIIPOBITHUX MEPEX (BHYTPIIIHIX Ta 30BHIITHIX).

7. BumnpoOyBaHHS Ha BOJOBIIJAYY BHYTPIIIHIX MNPOTUIONKEKHUX
BojonpoBoaiB. HopmarusHa 6a3a. [lopsaok nposenenns. [punanu.

8. BumpoOyBaHHS Ha BOJOBIJJauyy 30BHIIIHBOTO MPOTHUIIOKEKHOTO
BOJIONPOBOAY HHU3bKOro THUCKYy. HopmaruBua 6aza. Ilopsgok mnpoBeneHHS.
[Tpunaau.

9. BunpoOyBaHHs Ha BOJOBiANady 30BHIIIHBOTO MPOTUIIOKEKHOTO
BOJIONPOBOY BHCOKOro TuCKy. HopmarmBHa 0aza. I[lopsimok mpoBeneHHS.
[Tpunann.

3aoaui:

10. Bwu3HauuTy HEOOXIMHWU HAmip HAcoca ISl OJCpXKAHHS CTPyMEHS 3
3aJIaHUM PaJIlyCOM KOMITAKTHOI YaCTUHHU, SIKIO BOJIa JO MICIIS TMOXKEXKI MOAAETHCS
10 3aJIaHIi pyKaBHIM CUCTEMI.

11. Jlns raciHHA MOXexi Ha TOp(Q'sTHOMYy MacuBl BBEIEHO B IO TpH
poOoul pykaBHI JiHII 3 3aJlaHUMH XapaKTEPUCTHKAMH, IO MNPUETHYIOTHCA 0
MaricTpajbHOI JIHIT 3 3aJJaHUMU XapaKTepUCTUKaMK. BU3HAUUTH BUTpATy BOAM Ta
Hamip Hacoca, AKIIO 3 3a7aHoi poOOoYOl JHIT MONAETHCA CTPYMIHB 3 3aJaHUM
paalycoM KOMITAKTHOI YaCTHHHU.

12. Bu3HauuTH MaKCHMalbHO MOKJIMBY JOBXKHHY MAariCTpajibHOI JiHii,
SKIIO 3 3a7aHoi poOoyoi JiHIT HEOOXITHO OJEepPKaTH CTPYMiHb 3 3aJaHOI0



BUTPATOIO BOJM. 3a/laHa XapaKTEpUCTUKA 3MIIIAHOI PyKAaBHOI CUCTEMH. 3aJlaHUM
HaIip Hacoca.

13. BusHauuTH oOmip pPYKAaBHOI CUCTEMHM IMpH 3MIIIaHOMY 3'€JHaHHI
pPYKaBiB 13 3a/laHUMU XapaKTEPUCTUKAMH.

14. BusHauuTH Omip PYKaBHOI CHCTEMHU IpHU MNapajieIbHOMY 3'€THaHHI
JIBOX PYKaBHHUX JIIHIN 3 3aJaHUMHU XapaKTEPUCTUKAMH.

15. Ilpu BuUKOHAHHI BUIPOOYBaHb Ha  BOJAOBIIAAYY  3aJIaHOTO
MIPOTHUITIOKEKHOTO BOJIOTIPOBO/TY, IO 3a0€3MMeuye TOKEKOTACIHHS 3aaH01 Oy IiBIi,
Oyna BUKOpHCTaHa 3aJaHa KUTbKICTh MOXEXHHUX TIAPAHTIB a00 MOXKEKHUX KpaH-
KOMIUJIEKTIB. 3aJJaHuil CIOCi0 MPOBEIEHHS BUIIPOOYBaHb Ta MOKAa3aHHS MPUIIaIiB.
[lepeBipTe MpaBWIBHICTH OpraHizauii BUOPOOyBaHb Ta BU3HAYMUTE BOJOBIIAAUY
MEpEexi.

Ilepenix mecmoeux numansv 014 RIO20MOBKU 00 MECHOB020 €K3AMEHY:

1. Cucrema BofonocTayaHHs

2. 3a AKMMH 03HaKaMH KJIacU(IKYIOTh CUCTEMH BOJIONIOCTAYaHHSA?

3. Knacudikaris cuctemM BoJI0ONOCTa4aHHA 3a IPU3HAYECHHAM

4. Knacudikariis cuctem BogonocTa4aHHs 3a THCKOM

5. BopomnposinHa mepexa

6. 3a IKMMU 03HaKaMH KJIacu(IKyIOTh BOJOIPOBIAHI MEPEKi?

7. Knacudikariis BOZOMPOBIIHUX MEPEX 3a KOHPITypalli€ro

8. Merta riJipaBiaiqYHOro po3paxyHKy BOJAONPOBIIHUX MEPEK

9. SIK BU3HAYAIOTHCS BTPATH HANOPY B KUIbLIEBUX Mepexkax?

10. SIx BU3HAYAIOTHCS BTPATH HAIIOPY B TYIIMKOBHUX MEpEkKax?

1. B sxux Mmexax momycthMma HEB'A3Ka Ui PI3HUX PEXHMIB poOOTH
Mepexi?

12. SK BU3HAUAIOTHCS JlIaMETPU TPYO VIS PEXKUMY POOOTH MEPEXi 0
HOKEX1?

13. Sk mepeBipAOTHCS JllaMeTpu TpyO HJisi pexkuMy poOOTH MEpPEXi Mpu
HOKEX1?

14. [epmmii 3axkoH Kipxroda

15. Hpyruii 3akon Kipxroda

16. [I{o o3Havae HEB'sI3Ka MPU BUKOHAHH1 YB'SI3KM KUIbLIEBOI MEepexi?

17. CkiTbKY pa3iB HEOOX1THO BUKOHYBATH yB’SI3Ky MEpexkKi?

18. SIKmo mpu yB'A3I KITBLIEBOI MEpeki HeB'A3Ka Halyla HETaTHBHUX

3Ha4YeHb (OUIBIINX 3a JOMYyCTHMHX), IIO0 HEOOXIMHO 3pOOHUTH 3 MOMPABOYHHUMU
BUTpaTaMu’?

19. SIkmo mpu yB'S311 KUTBIIEBOI MEpeki HEB'si3ka HaOyja MO3UTHBHHUX
3Ha4YeHb (OUIBIINX 3a JOMYyCTHMHX), IIO0 HEOOXIIHO 3pOOHUTH 3 MOMPABOYHHUMU
BUTpaTaMu?

20. Sk BU3HAYAETHCS BIJICTAHb M1k TOKEKHUMU TiApaHTaMu?

21. [Ilo BKka3yeThbCs HA MOKAKYMKAX MOXKEKHUX T1IPAHTIB?

22. Jle BCTaHOBIIIOIOTHCS MOXKEKHI TiapaHTH?

23. Ska TepioJUYHICT, KOHTPOJIIO MPAlE3TaTHOCTI MEPEXi CUCTEM

30BHIITHBOTO MPOTHUITOKEKHOTO BOJIOIIPOBOTY?



24. Bumoru 10 BiamToByBaHHS MOKKUYUKIB IMOKEKHUX T1PAHTIB

25. [ITo Bka3zyeThbcs HA MOKAKYMKAX TOKESKHUX pe3epByapiB (BOAOUMHUIIT)?

26. YoMy HOpiBHIOE PO3paxyHKOBAa KUIBKICTh IOXKEXK JJISI HACEJICHOTO
nyHKTy Big 10000 1o 25000 MmemkaHIiB Ta BUpOOHUYOro 00'ekTa 1wiomero 10 150
ra?

27. YoMy [OpIBHIOE PO3PAXyHKOBA KUIBKICTh TMOXKEX I HACEJIEHOTO
nyHkTy 10 10000 MenikaHIiB Ta BUpoOHIYOro 06'exra ruiomiero 10 150 ra?

28. YoMy JOpIBHIOE pPO3paXyHKOBa KUIBKICTh TOXKEX JJIsl HACEJIEHOTO
nyHKTY nioHas 25000 MemkaHIiB Ta BUpOOHHIOT0 00'ekTa mometo 10 150 ra?

29. Bin voro 3amexaTh BUTpAaTH BOJM Ha 30BHIIIHE IMOXKEKOTACIHHS B
HACEJIEHOMY ITyHKT1?

30. Big 4doro 3anexaTh BUTpATH BOAM HA 30BHIIIHE TMOXKEKOTACIHHS Ha
BUPOOHHIOMY 00'€KTi?

31. [Tpu3HaueHHs1 BOAOHAIMIPHUX OAIIT

32. Ha sxuii vac raciHHS MOXeX1 PO3PaXOBYEThCS Oak BOJOHAIMIPHOT
oamtu?

33. S po3paxoBy€eTHCS BUCOTA BOJIOHAIIIPHOT OaIT?

34. CkJ1aJ10B1 BOJIOHAIIPHOT OaliTu

35. SIK BU3HAYAIOTHCS MICIISI BCTAHOBJICHHS BOJIOHAIIIPHUX OarT?

36. Criocobu 3a00py BOM 3 BOAOHAIMPHUAX OAIIT

37. [Ipu3HaueHHs pe3epByapiB UUCTOI BOAU

38. Ck1aioB1 pe3epByapy YMCTOI BOAU (IIOKEKHOTO pe3epByapy)

39. Ha sikuii yac raciHHSI IOKEK1 PO3PAXOBYETHCS pE3EPBYAP YUCTOI BOIU?

40. CrniocoOu 3a00py BOJM 3 MOKEKHUX BOAOWMHILL (pe3EpBYapIB)

4]. Criocobn 30epeXeHHsT HEeJOTOPKaHHOTO 3amacy BOJIM B pe3epByapi
YHCTOI BOOU

42. KoHcTpykTuBHUH croci0 30epexeHHs] HEAOTOPKAHHOTO 3aracy BOIU
B EMHICHHUX CHIOpy/Aax (BOJOHAMIPHUX OalnTax, pe3epByapax YUCTOi BOJIN)

43. O3Hakw, 3a SKUMH K1acU(IKYIOTh HACOCHI CTaHIIIi

44. Knacudikariis HaCOCHUX CTaHIIIH 32 CIOCOOOM BKJIFOUEHHS HACOCIB

45. Knacudikariis HaCOCHMX CTaHIIIN 32 CXEMOIO IIIKIFOYSHHS HacOCIB

46. [Io o3Hauae po3paxyBaTy HACOCHY CTaHIIiO?

47. Bix 4oro 3anexuTh KUIbKICTh PE3€PBHUX HACOCIB?

48. Ska apmaTypa BCTAaHOBIIIOETHCSI HA BCMOKTYIOUiH JIiHIi Hacoca?

49. Ska apmaTypa BCTaHOBJIIOETHCSA Ha HAIIPHIN JiHIT Hacoca?

50. YMoBH 1OOYyIyBaHHS HACOCHOI CTaHIli 3a MPUHLUIIOM BHCOKOTO
TUCKY

S1. YMOBH MOOYIyBaHHS HACOCHOI CTaHINI 3a TPHHIIUIIOM HHU3BKOTO
TUCKY

52. 3a 4KMM MapaMeTpOM BHU3HAYAEThCS KUIBKICTH HACOCIB  IPHU
napayiebHIA cXemi X po3TanryBaHHs?

53. 3a AKuUM TapaMeTpoM BU3HAUAETHCA MapKa HACOCIB MpH MapajeibHil
CXeMi IX po3TalryBaHHS?

54. Uum 3abe31euyeThes MoxkexHa 0e3rneKka HaCOCHOI CTaHITi?

55. BGBBOI[OHpOBi,Z[HC IIPOTHUITIOKCIKHC BOAOIIOCTAYaHHA



56. Tunm HOKCPCII 6€3BOI[OHpOBiI[HOI‘O BOJOIIOCTa4YaHHA

57. YMOBM  BiamITyBaHHA ~ O€3BOJOINPOBIIHOTO  MPOTHIIOXKEKHOIO
BOJIONIOCTAYaHHS

58. YMOBHM BIIalITYBaHHSI OEPErOBUX KOJIOAS31B

59. CkitazioBi 6eperoBux KOJIOAS31B

60. YMOBU BRamTyBaHHS MIPCiB

61. CkJ1aJ10B1 TIOKEKHUX MIPCIB

62. CriocoOu riapoi130s1li IPUPOJHUX MOKEKHUX BOJONMHUILL

63. 3arajgbHl BUMOTM IO BJAIITYBAaHHS IOKEKHUX pe3epByapiB Ta
BOJIOMMMUIIT

64. [lopsiok TpoOBENEHHA TiAPABIIYHUX BHUIPOOYBaHb IMOXKEKHUX
BOAOKMHILL (pe3epByapIB)

65. Etanu rigpaBmiyHOro  BHUNpPOOYBaHHS  TMOXKEXKHUX  BOJOMMHMII
(pe3epByapiB)

66. Sxe ob6nagHaHHS PO3MIIIYETHCA B IMIadi MOKEKHUX KPaH-KOMILJIEKTIB?

67. Po3miniennss skoro oOjagHaHHS TiependadaeTbcsi KOHCTPYKIIIEIO
madu MoKeKHOro KpaH-KOMIUIEKTY BUCOTHUX OyaiBesb?

68. YoMy [OpIBHIOE Ta SIK BU3HAYAETHCS JlIaMETP IOXKEKHOTO KpaH-
KOMILIEKTA?

69. YoMy MOpIBHIOE Ta SIK BU3HAYAETHCA JiaMeTp HAcCaJKU CTBOJA JJif
MO’KEKHOTO KPaH-KOMIUIEKTa?

70. YoMy [OpIBHIOE Ta SK BHU3HAYAEThCA JOBXKWHA pPYKaBIB s
MO’KEKHOTO KPaH-KOMIUIEKTa?

71. Jle BCTaHOBIIOIOTHCS TOAATKOBI MOKEKHI KPAH-KOMILIEKTH ?

72. [ITo Take BBeneHHS (BBi)?

73. 3a SKMX YMOB BJIALITOBYIOTh HE MEHILE JBOX BBEIEHb (BBOJIB) Ta
KUTBLIEBUI MaricTpaibHUM TpyOOnpoBi?

74. Yomy J10piBHIOE YMOBHA BUCOTA BUCOTHOT OY/T1BJI1?

75. Bin yoro 3anexaTb BUTpaTH BOAM Ha BHYTPIIIHE IOKEKOTACIHHS
KUTJIOBUX Ta TPOMAJICBKUX OyAiBENb?

76. Bin yoro 3anexaTh BUTpaTH BOJAM Ha BHYTPIIIHE IOKEKOTACIHHS
BUPOOHNYKX OyiBeb?

77. YMmoBu  BHOOpY CXeMH  BHYTPIIIHBOTO  BOJOMpPOBOIY  O€3
1ABUIYBATHHUX YCTAHOBOK

78. YMoOBH BHOOPY CXEMH BHYTPIIIHBOTO BOAOIPOBOAY 3 BOJOHAMIPHUM
6axom (200 TiIPOITHEBMOYCTaHOBKOIO) Ta HACOCAMH

79. YMOBM BHOOpPY CXEMH BHYTPIIIHBOTO BOJAOIPOBOAY 3 3alacHUM
pe3epByapom

80. YMOBU BUOOpPY CXE€MH BHYTPIIIHHOTO BOJOMNPOBOAY 3 IMOXKEKHUMHU
HACOCAMHU-II1/IBUIIyBa4yaMu

1. Knacudikaiis cxemM BHYTPIIIHBOTO BOAOMNPOBOAY 3a CIOCOOOM
3a0e3ne4eHHs] HEOOX1AHOTO HAMOPY

82. Ske moxkexHe ~oOMamHaHHS ~— mependadaroTh  Ha  OaJKOHAX

HEe3aIMMITIOBAaHUX CXOJIOBUX KIIITOK /I OyAiBesb BUCOTOO Bij 73,5 M 10 100 m?



83. YMOBM BHU3HAYEHHS KUIBKOCTI 30H CHCTEMH BOJOIIOCTAYaHHS Y
OyIBJISIX BUCOTOIO TIOHAT 47 M

&4. Sxi CXEMU BHYTPIIIHBOTO BOJIOIIPOBOTY HalyacTime
BUKOPHUCTOBYIOThCS Y OYIIBJISIX BUCOTOMO 1oHaA 47 m?

85. Sxi  HEMONIKM 3MIIIAHOTO 30HYBAHHS CHCTEM BHYTPIIIHBOTO
BOJIONIOCTa4aHHsI Oy 1iBeJIb BUCOTOIO NOHAT 47 M?

86. SIki mepeBaru mnapajieJbHOIO 30HYBAaHHS CHUCTEMH BHYTPILIIHHOTO
BOJIOIIPOBO/Y B OY/IIBIISIX BUCOTOO MOHAT 47 M?

87. Sxi mepeBarn NOCIIJIOBHOTO 30HYBAaHHS CHUCTEMH BHYTPIIIHBOIO
BOJIOTIOCTa4YaHHs Oy1iB€Ib BUCOTOIO noHan 47 m?

88. B sxux OymiBisx BiJ BHYTPIIIHBOTO BOJOMPOBOIY OOOB'SI3KOBO
BUBOJSITHCSA HAa30BHI NATPyOKHU JUIsl MPUETHAHHS TOKEKHOT TEXHIKU ?

89. CkJ1aJ10B1 BHYTPIIIHBOT'O MPOTUIIOKEKHOTO BOAOIIPOBOY T€ATPIB

90. YMoBM  BHOOpPY CKJIQOBUX BHYTPIIIHBOIO  MHPOTHIIOXKEKHOIO
BOJIONPOBOY OyAiBENb KyJIbTYPHO-BUJOBUILHUX Ta JO3BULIEBUX 3aKJIa]liB

91. YoMy [OpIBHIOE KUIBKICTh PE3EPBHUX TOKEKHUX HACOCIB IS
TeaTpaIbHO-BUJOBUIIIHUX 3aKIaiB?

92. Bin 4doro 3amexuTh Ta 4OMy JOPIBHIOE KUIBKICTh TMOKEKHHUX KpaH-
KOMIUJICKTIB Ha IUIAHIIET] CIICHU TeaTpiB?

93. Sk po3paxoBYeThCSA 00'€M MIA3EMHOIO MOXKEXKHOIO pe3epByapy s
TeaTpaIbHO-BUIOBHIIHUX 3aKIaiB?

94, HacocHo-pykaBHa cucrema

95S. Hacoc

96. Hamip Hacocy

97. [To3HaueHHs Ta OJIMHULII BUMIPY HAIopy

98. [Tomava Hacocy

99 [To3HaueHHs Ta OJIMHULII BUMIPY BUTpAT BOAU (IT0/1a41)

100. BakyymMeTpruuyHa BUCOTa BCMOKTYBaHHS Hacoca

101.  TloTyxHICTh Hacocy

102. T'eomeTpuyHa BUCOTAa BCMOKTYBaHHS Hacoca

103.  Koedimient kopucHoi aii (KK]I) nacoca

104. T'onoBHa poOoua xapaKTepUCTHKA Hacoca

105. Xapakrtepuctuka pyKaBHOI CHCTEMHU

106. Bopaosinnaua BOJONIPOBIAHOT MEpEXKi

107. VYMoOBH BHKOHaHHS BHUIPOOYBaHb Ha BOJOBIAAA4Yy BOAOINPOBIIHUX
MEpPEX

108. Mera mpoBeaeHHs BUIIPOOyBaHb BOJOMNPOBIIHUX MEPEXK Ha
BOJIOBIIIaqy

109.  ‘Ixnii OCHOBHMN HOPMAaTUBHHUM JAOKYMEHT PETVIAMEHTYE NPOBEICHHS
BUINIPOOYBaHb BOJONPOBIIHUX MEPEK HA BOJAOBIAAAUY?

110. Ski cmocoOu BUKOHAHHS BUIIPOOYBAHHS HAa BOJAOBIAAYy 30BHINIHBOI
BOJIOIPOBIJTHOT MEpPEXkK1 BUCOKOTO TUCKY?

111. fkxe o6OnagHaHHA BHUKOPUCTOBYIOTH TIpU BHUIPOOYBAHHIX Ha
BOJIOBI/I/ITa4y 30BHIIIHBOI BOJIOIIPOBIIHOT MEPEK1 BUCOKOT'O THCKY?



112.  OcobauBocTi MIPOBEICHHS BUNPOOYBaHb Ha  BOJOBIIAYY
BOJIOTIPOBIHOT Mepexi 00'eMHUM CITOCOOOM

113. Sk BU3HAYAETHCS KUIBKICTh TMOXKEKHUX KPAaH-KOMIUIEKTIB JJIs
BUIIPOOYBaHb HA BOJIOBIJIa4y BHYTPIIIHBOTO BOJOIPOBOIY ?

114. Sk BU3HAYAETHCS KUIBKICTh MOXKEKHUX T1IPAHTIB ISl BUIPOOYBaHb
Ha BOJIOBIIJIauy 30BHIIIHHOTO BOJOMPOBOTY ?

115. CrtBos-BOJIOMIp

116. TapoBaHa KOJIOHKA

117.  TpyOxka Ilito

IHoaiTKka BUKJIAAAHHA HABYAJILHOI JUCHHUILIIHA

3m00yBau  BUIIOI OCBITM TOBMHEH Ha 3aHATTAX 3 JUCIMIUIIHUA
«IIpoTunoxkexxHe BOJOMOCTAYaHHS» TOBUHEH MPUWMATH aKTUBHY YYacThb B
OoOroBOpEHHI HaBYAJIbHUX MHUTaHb, O MPAKTUYHUX Ta JAOOPATOPHUX 3aHSTh
MOBUHEH OyTH TMOIEpPEHbO MiJITOTOBIEHUM 3a PEKOMEHIOBAHOKO JIITEPaTypoIo,
SKICHO 1 CBO€YAaCHO BUKOHYBATH BC1 3aBJaHHSI.

3n00yBadi BUIIOI OCBITH MOBHUHHI CyMIIIHHE BUKOHYBATH PO3KJaJ 3aHATH 3
HaBYAIBHOI AuCTUILTIHA. [Ipormycku 3aHATTs 6€3 yBaXXKHOI MIPUYMHHU Ta 3aITi3HEHHS
Ha 3aHATTS HEJOMyCTUMI (3100yBavi BUIOI OCBITH, SKi 3alMi3HUINCS HA 3aHATT,
JI0 3aHATTSI HE JOMYCKAIOThCH ).

bes  103BOy  HAYKOBO-NENAroriyHOrO  MpallBHUKA  HEMNPUITYCTUMO
KOPUCTYBaHHS MOOUIbHUM TelaedOHOM, IUIAHIIETOM YH IHIIUMH MOOUIBHUMU
MPUCTPOSIMU TI1J] 4ac 3aHATTS.

YiTKO BUKOHYBAaTH BHUMOTH IMOJO TEPMIHIB BUKOHAHHSA IOCTaBICHUX
3aBlaHb, TEPMIHH IX 3aXMCTy, TEPMIHM JIKBijamii 3a00proBaHOCTEM.
HeBukoHaHHS BUMOT IIOJI0 TEPMIHIB 3HM)KYE MaKCUMaJbHUM Oan (OIIHKY) 3a
3aBaanHsa Ha 30 %.

3n00yBayi BUIIO1 OCBITH MOBUHHI TOTPUMYBATHUCS TMOJMITUKU TOOPOUECHOCTI
M1J] YaC BUKOHAHHS 3aBJaHb 3 JUCHUIUTIHU «[IpoTumnoxexHe BOAOMOCTAYaHHS», a
TaKOXK Ha BCIX 3aHSTTAX Ta €K3aMEHI.

3m00yBayi BUIIOI OCBITH MarOTh TMPaBO MJI3HATHCS TPO KUIBKICTh
HAKOMMYCHUX OaliB y BUKJIaJada HABYAIBHOI JAWCIHUIUIIHA a00 B €JICKTPOHHOMY
KypHAaJIl yCHINIHOCTI BIATIOBIAHOI TPYIH Ta BECTH BIACHUN OOJIK 1TuX OaiB.

PEKOMEH/JOBAHI JKEPEJIA ITHOOPMAILI|
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[IpobGnemu moxexHoi Oesmeku. XapkiB, 2020. Bun. 48. C. 130-135.
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nepiuM (0akamaBpChKUM) PIBHEM BHIIOI OCBITH, CHEIIalbHICTh 261 - TloxkexHa
Oesreka, raiay3b 3HaHb 26 [{uBinpHA Oesreka:
https://nuczu.edu.ua/images/topmenu/osvitnya diyalnisti/osvitni_programi/2023/2
61 PB bak23.pdf

2. https://www.dsns.gov.ua/

3. https://nuczu.edu.ua/ukr/nauka/zbirky-naukovykh-prats/zbirky-
naukovykh-prats-ppb

4. http://library.nuczu.edu.ua/

5. http://moodle.nuczu.edu.ua/

Po3pobnuk:

3aCTYITHUK HavaJIbHUKa Kadeapu

MOXKEXKHOT MPO(PTAKTUKU B HACEJICHUX ITYHKTaX,

KaHIUIaT TEXHIYHUX HAYK, JOLICHT Onena IIETYXOBA
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