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HOT I CIMTITTHY

«OnTuMizanis Ta HALMHICTH CHCTEM BOJOMOCTAYAHHS TA BOJOBIABEICHHD)
(Ha3Ba HABYATBLHOT MCLMILTIHH)

creniajabHICTh 192 «byaiBHMIITBO T HBLILHA iHXKEHEPis»
(ndp i Ha3Ba creLianbHOCTI)
OCBITHS IIpOrpaMa «BojonocrayaHHs Ta BOJOBIIBE/ACHHN

(Ha3Ba OCBITHBOT MPOTrpaMH)

OCBITHIM CTYIiHb MaricTp
(Ha3Ba OCBITHBOTO CTYIEHS)

(dbopma HaBYAHHS JAC€HHA

(neHHa, 3a04Ha, BEUipHA)

PO3POOHHK IlapxosB Bojoanmup BikropoBuy
(npi3BuLLe, iM’4, IO 6aTbKOBI)

1. AHOTALISI HABYAJILHOI JMCLUMIIITHA

«OnTnMizanis Ta HAGIHHICT CHCTEM MOjavi Ta PO3MOALIEHHS BOAM» - MMCUMILIIHA
MiZAFOTOBKK Marictpa, L0 3aiMaeThCsl BHBYCHHSIM METOMIB 3aBJaHHs, OIIIHKH, MPOTHO3YyBaHHS,
KOHTPOMIO Ta 3a0e3NedeHHs eKCILIyaTalliifHO-TEXHIYHNX MOKa3HHKIiB AKOCTi, €()eKTHBHOCTI Ta
Ge3MeKy CHCTEM Io1adi Ta PO3MOALICHHS BOJIH.

[IpeMeTOM BHBYEHHS IMCLMIUIIHA € MHPUYHHH, IO BHKIMKAOTH Bi]MOBH €JIEMEHTIB
CHCTEM TM0fadi Ta PO3MOILICHHS BOIH, 3aKOHOMIPHOCTI, SIKHM -BOHH i IKOPSIFOTBCS, CIIOCOOH
KiJIBKICHOTO BUMipy HaJiHHOCTi, METO/IM PO3PAaXyHKY i BUNPOOYBaHb, ILIAXH i 3acO0M MOJTINIIEHHs
11 KiJIbKICHHUX XapaKTEPUCTHK.

Kypc NMCIMILUIHK BMBYA€ OCHOBHI IIWTAHHS ONTHMi3auii eIEMCHTIB CHCTEM mojadl Ta
PO3MOJIiIEHHS BOJU, TOOTO BHOIp HAHKpAIKX BAPIaHTIB 3 MONJIMBUX JUISl TOCSTHEHHS HAHOLIBIIOT
e()eKTHBHOCTI iX pOOOTH.

[IuTaHHs. ONTHMi3amii Ta HajgifHOCTI 06'€KTa 3aKIAAIOTBCS Ha eTalli NPOEKTYBaHHS i
TeXHIKO-eKOHOMIUHOro OOIPYHTYBaHHS TPOEKTHMX pilleHb, IO BUMarae 3HaHb 1 BpaXyBaHHS
T10JI0)KEHb HOPMATHBHO-TEXHIYHUX JTOKYMEHTIB.
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2. 3MICT HABYAJIBHOI JUCITATLIITHA

T'onnuu Kpenutu CemecTp
1
Bcroro rogus 3a HaBYaILHUM IIJIAHOM, 3 HHUX: 180 6 180
AyIMTOpPHI 3aHATTH, y T.4: 60 60
TeKITIH 30 30
MPaKTUYHI 3aHITTS 30 30
Camocriiina po6oTa, y T.4: 120 120
MITOTOBKA JI0 Ay IUTOPHUX 3aHATh 45 45
T1TOTOBKA 10 KOHTPOJBHUX 3aX0/11B 8 8
OTIPAIIOBAHHS PO3LIIB MIPOrPaMH, SKi HE 7 7
BUKJIQIAIOTHCS Ha JIEKIISIX
BUKOHAHHSI KYPCOBOT'O MPOEKTY 30 30
IIITOTOBKA JI0 €K3aMEHY 30 30
DopMa NMiACYMKOBOI0 KOHTPOJII0 1 €K3aMeH

3. CTHCJIMHM OIIMC HABYAJIBHOI JUCIHUIIJITHA

Mera aucuuniainm «OnTumizanis Ta HaIIHHICTE CUCTEM IOJAayl Ta PO3MOIITICHHS BOIM»
3aCBO€HHS 3HaHb B 00JacTi Teopii HAMIMHOCTI Ta ONTUMI3allii CHCTEM PO3MOMIICHHS BOAM. 3
ypaxyBaHHSIM LbOTO CTYACHTH BUBYAIOTh NHUTAHHSA TMOB’sI3aHI 3 MPUHIMIAMU HOPMAJbHOI Ta
0e3BIIMOBHOI pPOOOTH CHCTEM BOJOIOCTAYaHHS, ONTHMAJILHUMHU PEKAMaMU POOOTH CHCTEMU
BOJIONOCTAa4YaHHS B IIJIOMY Ta OKPEMUX i1 €IEMEHTIB.

3aBaanns aucHumUIingm «OnTuMizaiis Ta HaAIWHICTh CHUCTEM TOJadi Ta PO3MOIIICHHS
BOAM» BUBYCHHS METOMIB Ta 3aJad HAIIAHOTO Ta paliOHAIBHOTO (YHKI[IOHYBAaHHS CHCTEM
PO3MOIITICHHS] BOJU, BOJI03a01pHUX CIIOPY, CTAHIIM MIATOTYBAaHHS BOJM, HACOCHUX CTaHIIN PI3HUX
CTYNEHIB, HAMIPHO-PETYJIOI0YNX €MHOCTEH; HanOaHHS 3HaHb IS ONTHMI3amii poOOTH CHUCTEMHU
BOJIOTIOCTAYaHHS B LIJIOMY Ta ii OKPEMHX €JIEMEHTIB; O3HAHOMJICHHS 3 BHUMOT'aMHU HAJIHHOCTI TIpH
BHOOpI, pO3paxyHKaX Ta PO3MIMIEHHI O0’€KTIB CHUCTEM BOJOIOCTAYaHHS, MPOSKTyBaHHI Ta
KOHCTPYIOBaHHI MEpPEX, EMHOCTEH, JICMEHTIB TIPOTUIIOKEKHUX CUCTEM.

IIpepexBizuTn AucuuLIiHA «ONTUMI3aLIS Ta HAIWHICTE CUCTEM TOJAYl Ta PO3MOALICHHS
BOJ¥» TOJISITAIOTh B OTPHMAHUX KOMITETEHTHOCTSX Ta Pe3yJibTaTaX HaBYAHHS HA OCBITHROMY PiBHI
OaxamnaBp.

IocTpekBizuTn «OnTUMizalis Ta HaAIMHICTD CHCTEM IMOAayi Ta PO3MOIUICHHS BOIN» -
3aCTOCYBAaHHS OTPHUMAaHHMX KOMIIETEHTHOCTEH Ta pe3yJIbTaTiB HAaBYAaHHS TMPU IPOXOHKCHHI
BHUPOOHHUYOI Ta MEPEAAUILIIOMHOT TPAKTUKH, TP BUKOHAHHI Ta 3aXMCTI KBalidikamiifHoi poboTH,a
TaKO B MOAAIBIIIN MpodeciitHii qisTbHOCTI.

KomneTeHTHOCTI: Y pe3ynbTaTi BUBYCHHS AUCHUILTIHN «ONTUMI3AIS Ta HAIIHHICT CUCTEM
rmojadi Ta PO3MOAUICHHS BOAW» 3100yBad BHUIOI OCBITU OTPUMYE HACTYITHI KOMIIETEHTHOCTI:
saranpHi 3K3, 3K8, 3K13; cmemianshi: @K1, ®K7 (Po3ain VI ocBiTHRO-HAyKOBOI IMporpamu
«Bomonocrauanns ta BogoBinseneHus» CBO ITJJABA — 192 mu — 2018).




3annaHoBaHi pe3yJbTATH HaBYAHHSA. Y Pe3ysbTaTi BUBYCHHS AUCHUIUIIHM «OnTuMizalis
Ta HAJIHHICTh CHCTEM IOJadi Ta PO3MOAUICHHS BOIW» 3M100yBad BHUIOI OCBITH OBHHEH OTPUMATH
nporpamMHi pesynbratu HaBuanus 3H3, 3H4, 3HS, 3H6, 3H7, 3HS8, 3H9, 3H10, 3H12, YM1, YM3,
YM4, YM6, YM11, YMI12, KOM2, AiBl, AiB-2 (Po3min VI OCBITHRO-HAyKOBOi MpOTpamMu
«Bomonocrauanns ta BogoBiaseaeHHs» CBO IIJJABA — 192 mu — 2018), a came:

3HATHU: HAIPSIMKHU MIATPUMKH HaIIHHOT pOOOTH €JIeMEHTIB CUCTEM BOJOTOCTAa4YaHHS; OCHOBHI
poOJIeMH, SIKi CYNMpPOBO/KYIOTh EKCIUTyaTaIlil0 €JIEMEHTIB CHUCTEM BOJOIOCTAYaHHS; METOIH
ONTHUMI3AI] PEeKUMiIB POOOTH Ta KOHCTPYKIM OONagHaHHS CHUCTEM BOJOCIIOXHBAHHS; OCHOBU
TiIpaBIIIYHUX PO3PaXyHKIB BOJOMPOBOIIB; METOAU PO3PAXyHKY Ta MiAOOpYy OOJaTHAHHS CHUCTEM
BOJIONIOCTaYaHHs; KOHCTPYKTHUBHI OCOOJHMBOCTI OONaHAHHS, SIKE BUKOPHCTOBYETHCS B CHUCTEMax
BOJIOITOCTAYaHHS;

BMITH: TIPOBOAWTH aHaNi3 PoOOTH OOJaJHAHHS JUIS BUSIBICHHS MPOOJIEM eKCIUTyarTamii 4u
3HIDKEHHS PO3PaxyHKOBHX IMapaMmeTpiB 3 METOK ONTHMi3amii iX (yHKLIIOHYBaHHS; POOUTH
BHUCHOBKHM TIPO TMPHYUHH BiAXWIEHb B POOOTI €JIEMEHTIB CHUCTEM BOJOIOCTAYaHHS; PO3POOIATH
3aX0JM HANpaBJICHI HA MIJBHINCHHS HAIIMHOCTI POOOTH OOJaJHAHHS CHCTEM BOJIOMOCTAYaHHS;
MIPONOHYBATH 3aXOJU MOJIMIIEHHS POoOOTH Ta ONTHMi3alii pexuMiB poOOTH O0JIAAHAHHS CHUCTEM
BOJIONIOCTaYaHHS.

MeToau HaBYAHHS -HAOYHHMK (UTFOCTpaIlii, AEMOHCTpaIllii, CTIOCTEPEkKEHHS), CIOBECHUMN
(TosicHeHHS1, PO3'ACHEHHS, JICKIisl, TUCKYCis, MUCIYT), poOOTa 3 KHHUIO (YUTaHHS, BUBYCHHS,
pedepyBaHHS, MBUIKUN OIS, MUTYBaHHSA.) MeToau HaBYaHHS CIPSMOBaHI Ha HAOYyTTs 3HaHb,
(opMyBaHHS YMiHb 1 HABUYOK, BUKOPUCTAHHS 3HAaHb, TBOPUY AiSTIbHICTB, 3aKPIIUICHHS MaTepiaiy,
MepeBipKy 3HaHb, YMiHb, HABUYOK.

dopmMu HABYAHHS — 1HIUBIAYaJIbHI, TPYIIOBI1, KOJEKTUBHI, (PPOHTAIIBHI.

4. CTPYKTYPA (TEMATHYHHWM IVIAH) IUCHUILITHA

. . KiIBKICTh TOJTWH, Y TOMY YHCII
HazBa 3micTOBHX MOJIyiB 1 TEM
yChOTO ‘ | | i | na0. ‘ c.p
3micToBuii MmoayJas 1. OnTumizanis
1. 3B’S130K €JIEMEHTIB CUCTEMHU BOLOIIOCTAYaHHS 3a 4 2 2
BUTPATaMH BOAH
2. 3B’SI30K €JIEMEHTIB CUCTEMU BOJIOIIOCTAYaHHS 3a 4 2 2
Haropamu
3. OnrruMmi3aliisi mapaMeTpiB BOJOTPOBITHUX MEPEXK 4 2 2
IIPU TiATOTOBKH JI0 TiAPaBIIYHUX PO3PAXYHKIB
4.0nTuMmi3aliis napameTpiB CUCTEM 4 2 2
BOJIOTIOCTaYaHHS MTPH Mi00pi HACOCHOTO
oOJlaTHaHHS
5. OnTuMmi3ariss poOOTH BOJIOBOIIB 4 2 2
6. OnTumizalis poOOTH CUCTEM BOJOTOCTAYaHHS 4 2 2
Ip¥ 30UTBITICHHI BOJIOCITOKUBAHHS
7. OnTumizalis poOOTH BOAOIPOBIIHUX CUCTEM 4 2 2
IPH AOCIHIHKEHHI poOOTH EMHOCTEH
8. OnTuMmizalis poOOTH CUCTEMH PO3MOILTY BOIHU 32 4 2 2
paxyHOK palioHaJbHOTO JIETATIOBAHHS
9.BusHaueHHs po3paxyHKOBHUX BUTPAT BOJAHU Ta 3 2 1




nobynoBa cymicHoro rpadiky nogadi Ta
CIIO)KHBAHHS BOJIH

10.Po3paxynox Ta minbip Bb Ta PUB 3 2 1

11.TpacyBanHs Mepex Ta BUOip IOYATKOBOIO 3 2 1

MIOTOKOPO3MOALIEHHS

12.Bubip onTEMaIBHOTO AiaMeTpa TpyOOIpOBOIiB 2 1

13.BusHaueHHs BTpaT HANopy Ta nodyaoBa 3 2 1

11’ €30METPUYHOr0 rpadiky

14 Buznauenns sucoru BB Ta minbip Hacocis HC 3 2 1

15.JleTamoBaHHs MEPeXi Ta BOJOIPOBIIHUX 3 2 1

KOJIO/Is131B

16.CamocriiiHa po6oTa, y T.4.:

MiIrOTOBKA JI0 KOHTPOJIBHHUX 3aX0/IiB 4 4

OIpAIfOBAHHS PO3/ILIIB IPOrpaMH, sKi  He 3 3

BHKJIAJIAIOThCSI Ha JISKIIisX

Pa3zom 3a 3microBuM MoayJieM 1 60 16 14 30
3microBmit Mmoayab 2. HagilinicTn

1. OCHOBHI OHATTS HAAIHHOCTI CHCTEM 4 2 2

BOJIONTOCTaYaHHSI

2. Meronu Ta 3aj1ad4i OiHIOBaHHS HAaIiHHOCTI 4 2 2

CHCTEM BOJIONIOCTaYaHHSI

3. OcHOBH PO3paxyHKiB HAJIIHHOCTI CHCTEM 4 2 2

BOJIONIOCTaYaHHS

4. HapgiitHicTh GyHKI[IOHYBaHHS CHCTEM I10/1aBAHHs 4 2 2

Ta PO3MOAITIEHHS BOJH

5. Orninka HaJaiHHOCTI Ta pe3epByBaHHs HACOCHUX 4 2 2

CTaHLIH

6. HaziltHicTh BOZ03a0ipHHUX CIIOPY/ TA CTAHI{IH 4 2 2

OYMIIIEHHS BOJH

7. TexHiuHe 00CIIyroByBaHHS CHCTEM 4 2 2

BOJIONIOCTAYaHHS

8. CTpykTypHi cxemu HafiitHOCTI. Po3paxyHOK 3 2 1

MOKa3HMKIB HaIIMHOCTI IPOCTUX 00 €KTIB

9. Po3paxyHOK IOKa3HHKIB HaJIHHOCTI 00’ €KTIB, IO 3 2 1

BiTHOBJTIOIOTHCS

10. Po3paxyHOK IOKa3HHKIB Ha[{iHHOCTi He 3 2 1

pe3epBOBAHMX TEXHIYHUX NPHCTPOIB

11. Po3paxyHOK HaIiHOCTI IIpH 3arajlbHOMY Ta 3 2 1

PO3JIIHOMY pe3epByBaHHI

12. Po3paxyHOK KOMIUIEKCHHX [TOKa3HHKIB 3 2 1

HaJ[IHHOCTI

13. [Nepioan4HiCTh TEXHIYHOTO 0OCIYTOBYBaHHS 3 2 1

TEXHIYHHUX NPUCTPOIB

14. Po3paxyHOK KiJIbKOCTI 3aIllaCHHX HE 3 2 1

BiIHOBJIFOBAJILHHX €JIEMEHTIB

15. Oninka noTpi6HOT KiIBKOCTI 3aIIaCHUX 3 2 1

BiTHOBJTFOBJILHUX TEXHIYHUX ITPUCTPOIB

16.CamocrTiiiHa po0oTa, B T.4.:

MiZIrOTOBKA 10 KOHTPOJIGHHUX 3aXO/IiB 4 4

OIpaIOBaHHsI PO3/LNIiB IPOTPaMy, Ki  He 4 4

BUKJIQJIAIOTHCS Ha J'ICKI_Ii}IX




Pazom 3a 3smicroBuM Moaysiem 2 | 60 | 14 | 16 | [ 30
3micToBuii moay.b 3. KypcoBuii npoexr

-BU3HAUCHHS PO3paXyHKOBUX BHUTPAT BOJIM Ta 30 30

nodyosa cymicHoro rpagiky moxaui ta

CII0KMBAHHSI BOJIH;

-po3paxyHok Ta niadip Bb ta PUB;

-IpacyBaHHs Mepex Ta BUOIp MOYaTKOBOTO

IIOTOKOPO3IO/IUICHHS;

-HOIp ONTUMAIBLHOTO JliaMeTpa TpyOOmpPOBOIIB;

-BH3HAYCHHs BTpAT Hanopy Ta nodymposa

11’ €30METPUYHOTO rpadiky;

-BU3Ha4YeHHs BUcoTH Bb Ta ninbip nacocis HC;

-JICTAJIIOBAHHS MEPEXKI Ta BOJIOMPOBIIHUX

KOJIOISI31B;

-PO3paxyHOK BOJOBOIIB;

-1100y10Ba CTPYKTYPHUX CXEM HaIiHHOCTI CHCTEMH

BOJIONIOCTAYaHHs Ta 11 €JIEMEHTIB;

-BU3HAYCHHS OCHOBHUX MMOKA3HUKIB HaIiHOCTI

CJICMEHTIB CUCTEMHU,

-BuOIp BapiaHTy pe3epByBaHHs Ta PO3PaXyHOK

MOKA3HUKIB HaIIHHOCTI;

-PO3PaxXyHOK KOMIUIEKCHUX MMOKa3HHUKIB HAiiHOCTI;

-BU3HAYEHHS NEPIOUYHOCTI TEXHIYHOIO

00C/IyroBYBaHHS €JIEMEHTIB CHCTEMH;
-BH3HAYEHHs! KUIBKOCTI 3aMacHUX €JIEMEHTIB;

IligroroBka 10 ek3ameny 30 30
Pasom 3a smicToBuM MoayJiem 3 30 30

Yeboro roqun 180 30 30 180

5. JIEKUIMHUI KYPC
No Tema 3ansTh Kinekictn
34, rOJINH
3micToBnii Moayas 1. Ontumizauis

l. 3B’130K eJieMEHTIB CHCTEMH BOJOMOCTAYAHHS 32 BUTPATAMH BO/IH 2
(cucmemu  600ONOCMAYANHS,  CKIAO MA  63ACMHE  POIMAULYEANISL
elemenmic cucmem, epagiku  6000CNOJCUBAHHS Md  NOOAYi GOOU,

CMHOCMI  Ccucmem 6000NOCMAqdanis. ma ix 6nIu6 Hd ix epexmugHy
podomy;  pexcumu  pobomu  cucmem 3 Oawmamu — ma
KOHmMpe3epeyapamis).

2. 3B’M30K  e/IeMEHTIB CHCTEMH BO/ONOCTAYAHHH 32 HANOPAMH 2
(nompi6ni, ineni HANOPU, HANOPU 00U 6 BY3NAX BOOONPOGIOHUX MeEPedIC;
n’somempuyni epagiku ma n’ezokapmu; 3meHuLeHHs ma 36inbuleHH s
Hanopie 6 6000nPOGIONItl Mepedici; 6niue xapakmepucmuk nacocig¢ HC
ma EMHOCeU cucmem 6000NOCMadanus na ix egexmueiy pobomi;

PO3paxynku  Onsi niOOUPAHHS HACOCIE ma  E€MHOCMEI, OnmuMizayis
- PO6OmMU 6000NPOGIOHUX MePedIC ULIAXOM peKkoncmpykyii BB).
3. Onrumizauiss napameTpis BoAONpPOBIAHMX Mepek NPH MiAr0TOBKH 2

10 TIAPABJIMHHUX PO3PAXYHKIB (Onmumaisbia poboma 6000npoOGIONLX
MepedIc;  mpacyeaniis. — Mepedc;  NOYaAmrO6e  ROMOKOPO3NOOLNCHIIL,
CIOPAGIIYHUL_PO3PAXYHOK Mepedci 3 0auimoio ma 1020 po3paxyHkosi




BUNAOKU,; 2I0pAGNTYHUU DO3PAXYHOK MepediCi 3 KOHmpe3epg8yapom ma
1020 PO3DAXYHKOBI BUNAOKU; ocobaugocmi 306HIUHBOCO
ROJCENCO2ACTHHS).

OnrTuMizanisgs mapaMeTpiB cHCTeM BOJONOCTAYaHHS NPH Miabopi
HACOCHOIr0 00JIATHAHHA (HACOCU CucmeM 6000NOCMAYAHHA; HACOCHI
cmanyii.  6000NPOBIOHUX cucmem; 2pagpiku CROJICUBAHHS 600U mA
epagpixu pobomu HC; memoouxa eubopy Hacocié ma ix KintbkKocmi,
n’>30Mempuuni 2pagixu; cmanyii niOKauyBanHs 600u; 30inbuienns
NpONYCKHOI CAPOMOJICHOCMI MA BUCOMU NOOABAHHA 600U ICHYIOYUMU
HC; pezynosanns pobomu nacocie¢ HC ma ynpagninna Humu,).

OnrtuMizamis poGoTH  BOAOBOIIB  (Cucmemu nepeoaui 600U,
PO3DAXyHOK 6000600i6 ma 6ubip Micyb iX NPUEOHAHHA 00 Mepedic;
PO3PAaxyHOK Kilbkocmi 6000600i6 ma nepeMuvox, apmamypa Ha
6000600ax; 30i1buleHHsT NPONYCKHOI CHPOMOICHOCMI 6000NPOGIOHOT
cucmemu).

OnTuMizanis po6oTH cHCTEM BOJONOCTAYAHHS NpH 30LIbMIEHHI
BOJAOCIOKHBAHHS (MIOGUWEHHA HANOPI6 6 Mepedici 4u ii OKpemux
moukax; 30inbueHHs NPONYCKHOI CNPOMOJICHOCMI 6000600i6 ma
PO3NOOIILYUX  MePedC;, NPOEKMYBAHHA ma YCMpiu 30HHUX CUCMEM
8000NOCMAYAHHS).

OnTumizaniss po6oTH BOAOMPOBIIHMX CHCTEM NPH AO0C/ILKEHHI
poboTH €MHoOCTel (ocobnusocmi cucmem 3 bauwmamu; NiOSUUJEHH
8UCOMU 600OHANIPHUX baulm,; KOHCMPYKYil 6000HANIPHUX bawm).

OnruMizaniss po6OTH CHCTEMH PpO3MNOALITY BOAM 32 PaXyHOK
PalliOHAJILHOIO JETAJIOBAHHS (KOHCMPYKYIs ma 061aOHaHHA MepediC
8000NOCMAYAHHS, aApMAmMypa HA B00ONPOBIOHI MepediCi;,  cxemu
001a0HAHHSA KON00A316 Ma Kamep nepekniodenb, YNPAasiinHs pedcumamu
pobomu 6000nPOGIOHUX Mepedic;, aéapiuna poboma 6000NPOGIOHUX
Mepeoic).

3microBuii moay.ab 2. HaapiiiHicTh

OCHOBHi MOHATTH HAXIMHOCTI CHCTEM BOXOMOCTAYAHHS (HAOIUHICMb
6000NPOGIOHUX Mepedic; AKICHI NOKA3HUKU HAOIUHOCMI, KOMMIEKCHI
NOKA3HUKU HAOIUHOCMI;  pe3ep8o6aHi ma Hepe3epeoeani CUcmemu;
MemoOU pe3epsysanisl).

10.

Meroqm Ta  3aja4i  OHIHIOBAHHA  HAAIHHOCTI  CHCTEM
BOJONOCTAYAHHS  (KiIbKICHA  OYiHKA  HAOIUHOCMI;,  NOMIK  ma
iHmMeHCUusHICmMb B8IOMO8; 4ACO8i Ma YUCN06i NOKA3HUKU HAOTUHOCMI,
3MiHA IHMEHCUBHOCMI 6I0OMOB 8 HACI; NOBEPHEHHS cucmeMu 6 poboYuUll
cman; 6ipozionicme  YHKYIOHYBAHHA 6 6e3a6apIUHOMY  PelCUMI;
CKa0086i HAOTTIHOCMI; 3aX00U MA NPoZPama NiOGUWEeHH HAOTUHOCMI).

11.

OCHOBH PO3paxyHKIB HaJiHHOCTI cHCTeM BOJONOCTAYAHHS (3AKOHH
PO3MOJIiNEHHsT JUIs SKICHOI OLIHKM HAMiHHOCTI; MOCIiJOBHICTD
PO3paxyHKy HaJiHHOCTI; pO3paxyHKH HaliIHHOCTi EJIEMEHTIB CUCTEM).

12.

HapiitnicTs ¢gyHKIiOHYyBaHHS CHCTEM MOJABAHHS Ta PO3MOJiICHHS
BOAM (HOpmanbha poboma  Kinbyeeoi B000NMPOBIOHOI  MepediCi;
NOKA3HUKU HAOIliHOCMi noé’s3ani 3 6uxionum egexkmom; poboma
cucmemu 3 GIOKNIOYEHHAM OOHO20 YU KINbKOX OLIAHOK, nepio
BIOHOGNICHHSA ma 6Ge3asapitinoi pobomu,; pe3epéu  NiOBUUYEHHS
Haoiunocmi).

Oujinka nagilinocTi Ta pe3epByBaHHS HACOCHHMX CTAaHNil (HopmanbHa

poboma nacocnoi cmanyii; pesxcumu pobomu HC; cnocobu nioguwjenns




MUCKY 6 Mepedici, pesepe HACOCH020  00NAOHANMS, kracugirayis
cnocodie pe3epey6anHsl).

14. | Hapiiinicrs B0m03a0ipHHX CcHOpYA Ta CTAHIIH OYWIEHHS BOIH 2
(naditinicmu  60003a00pi6 3 NOGEPXHEGUX  Odicepel, Haoitinicmb
60003a60pic 3 nidzemuux Odcepen; nadiimicmo podomu  cmanyii
OHUWEHHS 6OOU).

15. | Texniune 00CJYroByBAHHfl CHCTEM BOJAOMOCTAYAHHSI (nepiod midc 2
Mex0BCIY206Y6ANHAM, Nepiod uacy mexobcny206y6ans; 3axXo0u AKi
GRIIOUAIOMbCSL 6 MEX0OCY208YBANMNSL).

Pazom 30
6. TEMHU NIPAKTUYHUX 3AHATH
Ne Tema 3aHaTH KinbkicTb
3aH. rOJIMH
3micTosuii Moayab 1. Onrumisauis
1 BusHaueHHs pO3paxyHKOBUX BUTPAT BOJM Ta 1Mo0y10Ba CyMICHOrO 2
rpadiky rnojaui Ta CoXHBaHHs BOJAH
2 Pospaxynox ta nigbip Bb ta PUB 2
3 TpacyBanHs Mepesk Ta BUOIP 1104aTKOBOrO NOTOKOPO3MOLIICHHS 2
+ Bubip onTuMaibHOrO JiamMeTpa TpyOoonpoBoiB 2
3 Bu3HaueHHs BTpAT HArnopy Ta modya0Ba I’ €30MeTpUUHOIO rpadiky 2
6 Busnauenns Bucotu Bb Ta ninbip nacocis HC 2
7 JleTaTioBaHHs Mepexki Ta BOAOMPOBIIHUX KOJIO/SI31B 2
3Imicrosuii moay.n 2. HailHICTh
8 CTpyKkTypHi cXemH HaziiiHOCTI. Po3paxyHOK MOKA3HUKIB HaAIMHOCTI 2
npoctux 00’ €KTiB
9 Po3paxyHOK MOKa3HUKIB HAiiiHOCTi 06’€KTIB, 110 BIAHOBIIOKOTHCA 2
10 | Po3paXxyHOK TMOKa3HHMKIB HaIiHHOCTI HE pe3epBOBAHHX TEXHIYHHX 2
- [IPUCTPOIB
11 Po3paxyHOK HaJiHHOCTI NpH 3arajlbHOMyY Ta PO3/1iJILHOMY pe3epByBaHHi 2
12 | Po3paxyHOK KOMIUIEKCHHX TTOKA3HUKIB HAIHHOCTI 2
13 | [lepioanuHiCTh TeXHIYHOr0 06CITYroByBaHHs TEXHIUHHX PUCTPOTB 2
14 | Po3paxyHOK KIJIBKOCTi 3arlacHUX HE BIAHOBJIIOBAJILHHX e/IEMEHTIB 2
15 | Ouinka noTpibHOT KiNLKOCTI 3anacHuX BiAHOBIIOBAILHUX TEXHIYHHX 2
| [1PUCTPOIB
| Pazom 30
7. TEMHW JJABOPATOPHUX 3AHATD
No Tema 3anarn KinbKicTb
3QH. rOJIMH
He nepeabaueHi HABYAJIbHUM IJIAHOM
8. CAMOCTIIIHA POBOTA
" Non/n Bux po6otu / Hazsa remu KinbkicTb
] roJIMH
(_ B | Ii/iroToBKa 10 ayIMTOPHUX 3aHATD 45




2 [TizroroBka Ta ckjiagaHHs IOTOYHOIO KOHTPOJIIO 8

3 BukoHaHHsS KypcoBOi poOOTH: 30
-BH3HAUYEHHs PO3PaXyHKOBUX BHTpAT BOJHU Ta M0OY0Ba CyMiCHOTO
rpadiky momadyi Ta Crio)XUBaHHS BOJIH;

-po3paxyHok Ta ninoip Bb ta PUB;

-TpacyBaHHs MEpeX Ta BUOip 1104aTKOBOIO MOTOKOPO3MOLICHHS,
-BHOIp ONTUMAIILHOTO JliameTpa TpyOonpoBOAiB;

-BU3HAYEHHS BTPAT HAIopy Ta nody/ioBa 1’ €30MeTpHYHOro rpadixy;

-Bu3HaueHHs Bucotd BB Ta nixbip nacocis HC;

-ZIeTAIIOBAHHS MEPEXi Ta BOJONPOBIJHUX KOJIOS3iB;

-po3paxyHOK BOJIOBOJIIB;

-n00y10Ba CTPYKTYPHHX CXeM HaIiHHOCTI CHCTEMH BOJIONIOCTAYaHHS Ta
1l €JIEMEHTIB;

-BH3HAYEHHS OCHOBHHX IMOKA3HUKIB HAJIHHOCTI €JIEMEHTIB CUCTEMH;
-BUOIp BapiaHTy pe3epBYBaHHS TA PO3PAXYHOK OKA3HUKIB HATIHHOCTI;
-pO3paxyHOK KOMILICKCHUX ITOKA3HMKIB HAlIHHOCTI;

-BH3HAYEHHS NEPIOAMIHOCTI TEXHIYHOrO 06C/IyroByBaHHs €JIEMEHTIB

CHCTEMH;
-BM3HAYEHHS KiJIBKOCTI 3aI1ACHUX CJICMEHTIB,
4. OmnpairoBaHHs PO3/iIiB IPOrPAMM, SIKi  HE BUKJIAJAIOTHCS HA JTEKIIIAX: 7

-30HyBaHHS CHCTEM BOJONOCTAYAHHSI,
-excruryarauis HC.

5. [TigroroBka 10 eK3aMeHy 30

Pazom 120

9. METO/IH KOHTPOJIIO

Jlns mepeBipkM 3HAHL CTYJCHTIB 3ACTOCOBYETHCS IHCHMOBHH KOHTpOJIb, NPAKTHYHI
TepeBipKH, a TAKOXK METOJN CAMOTIEPEBIPKH T4 CAMOOLIIHKH.

10. TOPSI/IOK TA KPUTEPII OLIHKOBAHHS

Imicronumit moayan 1

MaxkcumasnbHa ouinka- 100 Gauis,

1.JIexniitnumit marepian. [IpucyTHiCTh CTY/eHTa Ha JIEKIIHHAX 3aHATTAX Ta HASBHICTH
KoHcmekTy- 16 Ganip (2 Ganu*8 sekuiit). [IpucyTHicTh cTy/ieHTa Ha JEKUiAX ane BiACYTHICTH
koHcrnekTa- 8 6aiiB (1 6an*8 nekuiit).

2. Hpaxkruuni po6orn. Bukonauus npaxruauux pobit- 35 Ganis (5 Gamis * 7 mpakTHIHHX
poOiT.

IIpucyTHicTh cTyaeHTa Ha npakTH4Hill po6oTi Ta akTHBHA HOoro po6oTa OUIHIOETBCS B 3-5
6anis. [IpucyTHIiCTb CTyieHTa HA IPAKTUUHINK po6OTi OLiHIOETHCS B 2 Gam.

3.Camocriiina po6ora. Buxonanusi camoctiiinoi poboru- 9 Ganis (9 6anis* 1 oxpema
TeMa). 9 GaiB HApaxXOBYEThCS 3a HASBHMI KOHCIEKT Ta IMOBHI Bi/NOBi/I HAa MUTAHHS 32 TEMOIO
poGotn. HasBHIiCTH KOHCIIEKTY Ta IOBEPXHEBE BOJIOAIHHA TeMowo- 6-8 Oani. HasBHicTh
KOHCIIEKTY- 5 OaiB.

4 IToTouHa KOHTpOJbHA poboTa- 40 Ganis (4 3aBaHHs: 2-a TEOPETHYHI Ta 2-i 3a1a4i).

Banu 3a KOHTPOJILHY poOOTY HapaXOBYIOThCS HACTYITHUM YHHOM:

-IIOBHA Ta BHYEPIHA Bi/NOBiJb HA KOXHE TEOPETHYHE NHUTAHHS Ta NPaBUJIbHE PIlICHHS
KOXKHOT 3a/1a4i 3 HeoOXiiHUMH oscHEHHAMHU- 10 OaiB;

-[IOBHA BiNOBifb 3 HE3HAUHMMH NOMUJIKM B BHKJIAJaHHI TEOPETHYHOIO Marepiaily Ta
TpaBUIIbHE pillleHHs 3a71a4i 6e3 HeOOXiTHUX i10SCHEHDb — 7-9 GaiiB;



-paBMJIbHA BIJNOBiAb HA TEOPETHYHE MHTAaHHS 0e3 MOACHEHb Ta OOIPYHTYBaHHS
(BiZICYTHICTh PiBHSAHB, rpadikiB, MAIOHKIB), He IIOBHE pillleHHs 3aj1adi (BUpilleHa YacThuHa abo He
3po6JIeHO MaTeMaTH4Hi PO3paxyHKH)- 4-6 Oais;

-HEIOBHE BUKJIAIaHHS TEOPETHYHUM MaTepiaioM abo CyTTEBI IIOMUIIKH IIPH PillleHH] 3a1au,
SIKi TTOKa3ylOTh MOraHe BOJOAIHHSA MaTepianoM, abo BiJICYTHICTh 3HaHb 32 TEMOK Moy — 1-3
Oanu.

3microBuii MoxyJIb 2

MaxcumaibHa orinka- 100 6amis.

1 Jlexkuiiinmii martepian. IIpuCYTHICTh CTyAeHTa Ha JEKLIHHMX 3aHATTAX Ta HAABHICTH
KOHCTeKTy- 14 Ganis (2 Gamm*7 nexuiit). [IpHCYTHICTH CTy/leHTa Ha JEKUisSX aie BiICYTHICTb
KoHcmekTa- 7 6aiiB (1 6an*7 nexii).

2 IpakTn4ni po6oTu. BukoHanus npaktudHux po6it- 40 Ganis (5 Gamu * 8 mpakTHyHHX
pooiT.

[IpuCyTHICTH CTy/IeHTa Ha IPAKTHYHIH poOOTi Ta aKTHBHA HOro po6oTa OLIHIOETBCS B 3-5
6ani. [IpuCcyTHICTB CTy/IeHTa Ha IPAaKTH4Hi# POOOTI OLiHIOEThCS B 2 Gam.

3.CamocTiiina po6ora. Bukonauus camoctiitHoi poGotu- 6 Ganis (6 Ganis* 1 okpema
TeMa). 6 GaniB HapaXOBYETHCS 3a HAsSBHUN KOHCIEKT Ta IOBHI BIINOBi/AI Ha MUTAHHS 33 TEMOIO
poboTu. HasBHICTH KOHCIIEKTYy Ta IIOBEpXHEBE BOJOMIHHA Temolo- 4-5 Oanis. HassHicTb
KOHCITEKTY- 3 Oasu.

4.TloTo4Ha KOHTpoIbHA poboTa- 40 Garis (4 3aBJaHHs: 2-a TCOPETHYHI Ta 2-1 3a1aui).

Banu 3a KOHTPOJIBHY poOOTY HAPaXOBYIOTHCS HACTYIHUM YHHOM:!

-IIOBHA Ta BHYEPIHA Bi/NOBiJb HA KOXHE TEOPETHYHE IHUTAHHS Ta MPaBUJIbHE PILICHHS
KOKHOT 3a/1a4i 3 HeoOXiiHUMH noscHeHHAME- 10 GaiB;

-[IOBHA BiJMOBiIb 3 HE3HAUHUMH MOMWJIKM B BHKJAJAHHI TEOPETUYHOrO Marepiaay Ta
TpaBWIbHE pilleHHs 3a1a4i 6e3 HeoOXiJHUX MOSCHEHb — 7-9 OaJiB;

-TpaBHJIbHA BiANOBiAb HA TEOPETHYHE MHUTAHHA O0€3 MOSCHEHb Ta OOIPYHTYBaHHSA
(BincyTHiCTH piBHSHD, rpadikiB, MATIOHKIB), HE IIOBHE DillleHHs 3aja4i (BUpilleHa YacTHHA abo He
3po6JIEHO MaTeMaTH4Hi PO3paxyHKH)- 4-6 GaiB;

-HEMOBHE BUKIIA/[AHHS TEOPETHUHMM MaTepianoM abo CyTTeBI IOMHIIKH IPH PillleHH] 3ajaul,
SKi IOKa3yloTh MOTaHe BOJNOJIHHS MarepiaoM, abo BiICYTHICTB 3HaHb 3a TeMOW Moxyist — 1-3
Oanu. ]

KypcoBuii npoexr

KypcoBHii MPOEKT CKIANAeThcs 3 PO3PAaxXyHKOBOI YACTHHH, SIKA OXOIUTIOE BECH Marepiall
JMCITUTLTIHA.

MakcHMAaIbHA OIHKA 3a KypcoBHil mpoekT cranoButh 100 GamiB, 3 sxux 40 Oanis
HApaxOBYIOTHCS 32 YCHIIIHUH 3aXHCT POOOTH.

60 GajaMu OLIHIOETHCS PO3PAXYHKOBA YaCTHHA, SKa BUKOHAHA IOBHICTIO, O€3 MOMHIIOK,
aKypaTHO, 3 JOJEPKaHHAM HpaBii odopmreHHs. [IOBHICTIO BHKOHaHA PO3PaXyHKOBA YacCTHHA 3
HE3HAYHUMH TIOMHJIKAMH (SKiCTh OMOPMIEHHS, BiACYTHICTH rpadikiB, OJMHMIL BHMIPIOBAHb)
omiHoeThesd B 40-59 Ganis. [IpaBHIbHO BUKOHAHI PO3PAXYHKH 3 BiJICYTHICTIO OCHOBHHMX Ipadikis,
CXeM Ta IX YaCTHH OIIHIOEThCs B 25-39 Hais.

3axHCT KypCOBOro MPOEKTy 3 OOIPYHTYBAHHSM NPHUHATHX pillleHb, BUILHAM BOJOIHHSM
CyTTi 3aBJaHHA Ta BHYEPIHUMHA BiNOBiaAMu omiHioeTbcs B 40 Oanis. Ilpu HemoBHOMY
OGIPYHTYBAHHI IPUIHATHX pillleHb, HE3HAYHHUX MOMHMJIKAX MPH BiINOBI/IAX 3aXHMCT OLIHIOETHCS B
30-39 GaniB. IIpu TOBepXHBOMY OOIPYHTYBaHHI NPUHHATHX pillleHb, IOCTATHBOMY BOJIOJIIHHI
TEMOI0 pOBGOTH Ta MOMHIKAX TPH BiANOBIASIX 3aXHCT OLiHIOEThCS B 15-29 Gais. Ilpu 3axucTi 0e3
0OIPyHTYBaHHS pillleHb, IOBEPXHbOMY BOJOIHHI CyTi poOOTH Ta 3HAYHUX NMOMHUIIKAX y BIATIOBI/ISIX
3aXMCT OI[IHIOEThCS 1-14 Oanamu.



Ex3amen

[Tic/Ist IOBHOTO BMKOHAHHS po00Y0l MpPOrpamy 3a 2-Ma 3MICTOBUMH MOJYJIAMH i YCITIIIHOTO
3aXHCTY KypCOBOIO IIPOEKTY CTYIEHTH JOMYCKAIOThCS N0 CK3aMCHY, SKAH T[POBOJHUTLCH Y
nucHMOBIH (popMi 3a IHAMBITyanbHAMH OlIETaMHu, IO MIiCTATH JBAa TEOPETHYHI MHTAHHS Ta [IB
3aJ1adi, SIKi OLIHIOIOTECS B 25 OaliB 32 KOXHE.

MaxkcuManbHa KijibKicTb 6aniB 3a 31anuil ekzamen- 100 Gais.

Teoperuuni nutanus. [lopHa oO0rpyHTOBaHA BiAMOBIAp OLiHIOETHCs B 25 Oanis. IloBHa
BLITOBIAP 3 HE3HAUHMMM NOMHUIKaMi  (Hepo3mndpoBKa YJIeHIB  PO3PAxXyHKOBUX PIBHSHB,
vaTeMaTHUHi MOMMJIKH, BLICYTHICTh PO3MIPHOCTEH i T.I1.) OLIHIOETBCS B 18-24 Ganu. lIpaBuibHa
BIIOBI b 6€3 HEOOXIAHUX OOIPYHTYBaHb, A0MOMIKHHX rpadikis Ta 3aexcHocTel orinoeTbes 10-
17 Ganamu. Bianosiap, sika BKasye Ha roraHe BOJIOJAIHHS MHTAHHAM abo He PO3KpHUBAE IX CYTh,
ouintoersest 1-9 Ganamu.

3agaua. [lpaBwibHO BHpillleHa 3aj1ada 3 HEOOXIHUM OOIPYHTYBAHHSIM OLIHIOETHCS 25
Ganamu. [IpaBunbHe piuenns 3ana4i 6e3 MosCHeHb, JOTOMDKHAX TpadikiB, cXeM OLIHIOEThCs 14-
24 Gasamu. He NOBHICTIO BUpIlIeHa 3aj1aua, CyTTEBI TOMUJIKH, K1 BKa3ylOTh Ha HE 3HAHH il TeMu
ouintoeTbes 1-13 OGanamu.

[TizcyMKOBa OlIHKA 3 JAMCLMIUIIHKA PO3PAXOBYETHCS SK CCPEHS apuMeTHYHA BEJIHYMHA
OLLIHOK 32 2 3MICTOBI MOJYJII Ta €K3aMEH.

[Hopsiaok 3apaxyBaHHsi NPONYIEHUX 3aHATD. [Tponyuieni nexuifini 3aHsTTs MOXKYTh
OyTH BINpALbOBAHI LJISIXOM MINOTYBAHHS JOTIOBIIEN 33 TeMaMM MPOMYIIEHUX JEKLIHHIX 3aHATh
Ta 06roBopeHHs X 3 BHKjIagauem. Ko JEKIiHI 3aHATTS [POMYLIEHI 3 MOBAXHUX IPUIKMH
(JiKapHsIHUii), BOHH MOXKYTb OyTH BIIIpalbOBaHi MiAroTyBaHHAM JOMOBINCH abo IHAKMBI1yQJIbHAM
CIIIKYBaHHSIM 3 BUKJIa[a4eM 3a JJ0IIOMOroro on-line crinKyBaHHs.

[MporyiueHi MPaKTHYHI 3aHATTSA BiANPALBOBYIOTHCA LUIAXOM — BUKOHAHHA CTYIACHTAMH
HABUALHIX 3aBIAHB 32 TEMOIO 3aHSITh Ta 0OroBOPEeHHs X Pe3ybTaTiB 3 BUK/IANAUCM.
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