E HauioHanbHWIA TeXHIYHUIA YHiIBEpcuTeT YKpaiHu

ag «KUIBCbKUMA NOMTEXHIYHUW IHCTUTYT EKonorii Ta TexHoAorii

imeHi IFOPA CIKOPCbKOTO» POCAMHHMX NoAiMepiB

TexHonorii ounLEeHHa Boau

Po6oua nporpama ocBiTHbOro KomnoHeHta (Cunabyc)

PeKBi3UTU OCBITHbOro KOMMOHEHTA

PiBeHb BULOI OCBiTH Mepwuii (6axkanaep)

Fany3b 3HaHb 10 MpupodHu4i HayKu

CneujianbHictb 101 Ekonoeis

OcBiTHA nporpama EKonozia

Cratyc gucumniiim Bubipkosa

dopma HaBYaHHA o4YHa(OeHHa)/OducmaHuyiliHa/3miwaHa

Pik niarotoBKu, cemectp 4 Kypc, ociHHIl cemecmp

O6car aucumnninm 4(120)

CemecTtpoBuit 3anik

KOHTPO/1b/ KOHTPO/bHI

3axogu

Po3Knagp, 3aHATb 4 200UHU Ha muxcOeHb (1 200uUHa AekuiliHux, 2 200UHA NMPAKMUYHUX ma 2
200UHU 1060paMOpPHUX 30HAMb)

MoBa BMKNnagaHHA YKpaiHcbKa

IHbopmauisa npo Jlektop: https://eco-paper.kpi.ua/pro-kafedru/vykladachi/glushko-olena-

KepiBHUKa Kypcy / volodimirivna.htm/

BUKNagauiB

MpakTnyHi/CemiHapCbKi:
https://eco-paper.kpi.ua/prokafedru/vykladachi/krizhanovska-yana-
pavlivna.html

JlabopamopHi:
https://eco-paper.kpi.ua/prokafedru/vykladachi/krizhanovska-yana-
pavlivna.html

Po3miweHHA Kypcy https.//do.ipo.kpi.ua/course/view.php?id=2654
Mporpama oCBiTHbOro KOMMOHEHTa

1. Onuc oceimHb020 KOMNOHeHMa, io20 Mema, npeomem 8UBYAHHA Ma pe3yabmamu Ha84YAHHA

1.1. Mema oc8imHb020 KOMNOHEHMA.

Memoto sugs4eHHA OAHO20 0CBIMHLO20 KOMMOHEHMA € (POPMYBAHHA Yy CMyOeHMi8 KOMII/IeKCy
3HAHb 8 0b6aaCMi Cy4acHUX mexHos0e2ili 8000Mi020MOBKU MA 800004UUWEHHA, KOMIAEKCY YyMiHb ma
HasuKie, HeobxiOHUX 014 0brpyHmosaHo2o 8ubopy ma rnpPoeKkmy8aHHA mexHosoe2ili 800004UUWEHHA 8
3anexcHocmi 8i0 8uUxiOHO20 CKAady 800U, O MAKOM PO3pPOobKU pecypcoehekmusHUX mexHos0e2ili
MPOMUC/108020 BOOOKOPUCMYBAHHA

BoOHI pecypcu € cmpameziyHuUMu 014 KOXHOI Oepxasu, OCKinbKu 3abe3neuyrome yci cgepu

wummes i 20cnodapcbKoi Bigs1bHOCMI AOOUHU, BU3HAYAOMb PO3BUMOK MPOMUC/AI080CMI MA CifbCbKO20
2ocrnodapcmea, Po3MiljeHHA HaceneHUX fyHKmis, opaaHizauii 8ionovYuHKy ma 0300posseHHs atodell.
IcHyto4i nioxodu 0o 8000KOPUCMYBAHHA MA 8000CMNOXUBAHHA CMIPUYUHAIOMb 3HAYHE AHMPONO2eHHe
HABAHMAMEHHA HA NPUpPoOHi sodolimu. Tomy Ha CbO200HIWHIU OeHb YKpaiHa Xxapakmepu3yemocs
NPakmuy4yHoro siocymHicmio eo0olim, 800U AKUX Hanexcams 00 nepwoi Kamezopii aKkocmi. 3Ha4yHa
YacmuHa HacesneHHsA He 3abe3neyyemscsa AKICHOW numHor eodoto i Hadani uys npobaema byde
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30e0cmpro8amucsk, OCKifnbKU 8 ceimi 8i06y8aombCs 3HAYHI  KAIMAMUYHI 3MiHU, W0 BUKAUKAHI
27106a71bHOIO  GHMPOo2eHHo  OdifnbHicMio. 3Ha4yHoo npobaemoro € 3acmapini  mexHoaoeaii
8000Mi020mMo8KuU, W0 byau cnpoeKkmoe8aHi y MUuHyaomy cmoaimmi i 8i0nosioHo 0o 308cim iHWoi skocmi
ma Kinekocmi Oxcepen sodonocmayaHHa. Cumyauis WopoKy YCKAAOHIEMbLCA 8i0CMasow cmpamezicto
8000CMOMUBAHHSA, 0C0bUBO Yy MPOMUC/AI0BOCMI, KA 8 YKpaiHi 3alimae nepwe micye 3a o6’emamu cKuoy
CmMi4yHUXx 800.

BidnogioHo 0o memu nidecomosKka 6aKanaepie eUMa2dE  (OPMYBAHHA  HACMYMHUX
KomnemeHmHocmeli:

- 3HAHHA MA Po3yMiHHA NpedmemHoi 0baacmi ma po3ymiHHA npogeciliHoi dignbHocmi;

- 30amHicmb PO3pPiBHAMU MexHOs02iYHI npouecu supobHUUMS, su3Ha4Yamu Oxepena i wasaxu
HOOX00M(EeHHS Y HOBKOAUWHE MPUPOOHe cepedosullye WKIioAUBUX KOMIMOHEHMI8, ouiHr8amu ix
8rn/U8 Ha CMAH 300p08 'S MAOOUHU MA AKICMb 008KIffA.;

- 30amHicmb 800CKOHA1I08AMU, MPOEKMY8aMU, Peanizosyeamu ma eKcnayamyeamu mexHosnoail
ma 06/1a0HAHHA 0YUWEHHA Ma nepepobKu 8UxiOHUX 2a3ie, cMiYHUX 800 ma meepoux 8ioxodis

1.2. OcHOBHI 30800HHSA 0CBIMHbLO20 KOMIOHEHMA.

- Po3ymimu OCHOBHi KOHUenuii, meopemuy4Hi ma npakmu4Hi npobaemu 8 2any3i npupoOHUYUX
HAyK, Wo HeobxiOHi 04 aHani3y i npuliHAMMA pilweHb 8 cgepi ekonoaii, oXxopoHU 008KiNAA ma
0nNMuMQasbHO20 NPUPOOOKOPUCMYBAHHS;

- [posodumu nabopamopHi  00CniO#eHHA i3  30CMOCYBAHHAM  Cy4dCHUX  rnpusaadis,
3a6e3neyysamu O0CMAMHIO MOYHICMb BUMIPHOBAHHA ma 00CMOBipHicmb pe3ysabmamis,
06pobasMU oMpuUMaHi pesynsmamu;

- Po3pobnamu mexHonoeii, sukopucmosysamu npouyecu ma anapamu, wo 3abe3ne4yyromeo
epekmueHe pPo30ineHHsA, KOHUEHMPYBAHHSA, UsYYEHHS, 0eCMPyKUito WKIiOAUBUX OOMIUWOK Yy
B00HUX cucmemMax i 2a308uUx cepedosuulax, nepepobKy ma ymusnizayito 8ioxodis;

- 3acmocosysamu memoo0os02ii ma mexHosoe2ii NpoexkmyeaHHs, peanizayii ma enpoeaoxeHHsA
NpuUpPOO0OXOPOHHUX MexHonorili ma 06aadHaHHA, 30ilicHL8AMU MPOEKMHO-KOHCMPYKMOPCLKY
disnbHicme.

2. MpepeKBi3nTH Ta NOCTPEKBI3UTU OCBITHLOro KOMMNOHEHTA (MicLe B CTPYKTYPHO-NOTiYHi cxemi
HaBYaHHA 33 BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

BusuyeHHA 0c8imHb020 KoMnoHeHmMa «TexHonoeii oyuuweHHa eodu» ba3yemoscs Ha 3acadax iHmezpauii
PI3HOMAHIMHUX 3HOHb, OMPUMAHUX CMyOeHmamu MpomsA20M mpboX PoKie bakaaaspiamy npu 8UYEHHI
ducyunaiH MNpupoOHU4Y020 MA  IHMEHEPHO-MEXHIYHO20 CripAMY8aHHA. Oc8imHIil  KOMMOHeHm
«TexHono02ii oYuweHHA 800u» € (hyHOAMEeHMAanbHOK OCHOB80K, W0 MAE 3abe3neyumu po3e8’A3aHHA
KomraeKcHux npobaem 6 obaacmi 3axucmy 2idpocgepu, payioHAsNbHO20 BUKOPUCMAHHA B00HUX
pecypcie ma crnpaMosaHa Ha 21uboke nepeocmMucnIeHHA HOABHUX MA CMBOPEHHA HOBUX YiniCHUX 3HOHb
ma npogeciliHoi npakmuku. OceimHili KomnoHeHm «TexHono2ii ovyuweHHA 800u» 3abe3neyye
BUKOHAHHA Kypcoso2o npoekmy 3 mexHOoa02ili ma MPOEKMYBAHHA 2aay3esux 8uUpobHuyme ma
6aKa1a8pCbKO20 MPOEKMY.

3. 3micT OCBiTHbOro KOMMNOHEHTa
Po30in 1. TexHon02ii Nid20mosKu eodu

Tema 1. TexHonoeis nidecomosku 800U 3 [osepxHesux Oxepen. KnaacuyHa cxema
godonidcomosKu

Tema 2. TexHonoeii 3He3apaxceHHA 800U 3 BUKOPUCMAHHAM peazeHmHuUX ma be3peazeHmHuUx
memodis



800U

Tema 3. CnieyianbHi memodu o0b6pobKu 800u. TexHonoeii 3He3ani3HeHHA Mma 0eMaH2aHY8AHHA

Tema 4. TexHosoe2ii nom’aKuieHHs 800U

Tema 5.[Tpomucnose 8000M10CMAYAHHA. TexHo0eil 3HeconeHHA Mma onpicHeHHA 800U

Po30in 2. TexHonozii o4uweHHAa cmiyHUX o0

Tema 6. OpeaHizauia 8000MNOCMAYaHHA HA MNPOMUCAo8UX 06’ekmax. [TpuHYUNU CMBOPEHHS

060pOMHUX MA 3aMKHEeHUX cucmem 8000KOPUCMYBAHHA

Tema 7. KnacuuyHa mexHosozia nepepobKu KOMyHA1bHO-M06YMo8uUX CmiyHUX 800
Tema 8. TexHon02i4HI npulioMmu ma cxemMu B8UYYEHHS BAXCKUX Memaris, xpomamis, gmopu dis

ma yiaHidie i3 cmiyHUX 800

Tema 9. OcHoBHi mexHos02ii ma memoodu nepepobKu cmiyHUx 800, WO Micmame

Hagmonpodykmu, gheHonu, popmansoezio

Tema 10. TexHos02ii 3HEWKOOMEHHA WAXMHUX 800. YmeopeHHs ma nepepobka pioKux

padioaKmMueHux 8i0x00ie Ha AMOMHUX e1eKmPOCMaHyisax

4. HaBuanbHi maTepianu Ta pecypcum
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Hlushko O. Efficiency estimation of cation-exchange recovery of heavy metals from solutions
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Gomelia N.. Electroextraction of heavy metals from wastewater for the protection of natural
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12. . Maywko O.B. OuiHKka epekmusHOCMi eneKmpoximiyHoi nepepobru pezeHepayiliHux po34vuHis,

wo micmame ioHU s8axckux memanis. / Fomena M./A., Puxcyk O.M. // Haykosuli 36ipHUK «BicHUK
HayioHanbHo20 mexHiyHo20 yHisepcumemy YKpaiHu «Kuiscekull noaimexHiyHull iHcmumym
imeHi leopa CikopcbKoeo», Cepia «XimiyHa iHMeHepis, ekonozia ma pecypcolbepexrceHHa»», No
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IHpopmayiliHi pecypcu 8 InmepHemi

1. MpodgpecitiHa Acouiauia EKonoeie Ykpairu ([AEY) - https.//pae.com.ua/

2.Minicmepcmeo 3axucmy 008Kinaa ma npupodHux pecypcie YkpaiHu - https://mepr.gov.ua/

3. bibniomeka im. B.l. BepHadcbko2o0 — www.nbuv.gov.ua

4. ExonoeiyHuli nopman YKkpaiHu — www.ecologya.com.ua

HasyanbHUIA KOHTEHT

5. MetoauKa onaHyBaHHA OCBiTHbOro KOMMOHEHTA

Jlekyilini 3aHamMmsa

JlekuyiliHi 3aHAMmMA cnpaMoB8aHi Ha:

HOOAHHSA CYYacHUX, UiMiCHUX, B3AEMO3AAEHCHUX 3HAHb 3 0CBIMHbLO20 KOMMOHEHMY « TexHosoaii
OYUWEHHA 800U», PiBeHb AKUX BU3ZHAYAEMbCA Uinb0BOI YCMAHOBKOIO 00 KOXHOI KOHKpemHoi
memu;

3abe3neyeHHA 8 Npoyeci neKyii meop4oi pobomu cmyodeHmis crinbHO 3 8UKAAOAYEM;

BUX0BAHHA y cmyodeHmis npogpeciliHo-0inosux Akocmell i pPoO3BUMOK y HUX camMocmiliHo20
meop4Y020 MUC/IEHHA;

GpopmysaHHA y cmydeHmie HeobxiOHo20 iHMepecy ma HAOAHHA HANPAMKY 014 camocmiliHoi
pobomu;

BU3HAYEHHA HA CYYACHOMY PiBHI pO38UMKY HAYKU | mexHiKu 8 0b6s1acmi NpoeKkmy8aHHA OYUCHUX
cropyod, egheKmuBHUX MexXHO02ill OYUWEHHA CMIiYHUX 800, 8000Mi020MOBKU, MPOEKMYBAHHA
8000060pPOMHUX MA 3aMKHYmMuUX cucmem 8000KOPUCMYBAHHA;

gidobpaxceHHA memoOu4yHoi 0bpobku mamepiany (8udineHHA 20/108HUX OYMOK i 0/10H(€EHb,
nidOKpecsneHHA 8UCHOBKIB, MOBMOPEHHA iX Y Pi3HUX hOPMYtOBAHHAX);

BUK/AOAHHA YiMKOH | ACHOK MOBOK, PO3'AICHEHHSA 8CiX HOB0BBEOEHUX MEPMIHI8 | MOHAMSb;
docmynHicmoe 014 cripuliHAMmsa 0aHoi ayoumopiero.

Ha3zea memu nekyii ma nepesik 0CHOBHUX MUMAHb

(nepenik dudakmuyHux 3acobie, nocunaHHA Ha nimepamypy ma 3a80aHHA Ha CPC) FoouH

TexHonoezisa niccomosKu numHoi eodu 2

Knacugikauia domiwiok 3a oOucrniepcHUmM cmaHom. KnaacuyHa cxema nid2zomosku
numHoi eoou

Jlimepamypa: [1] c. 20-21, [5] c. 21-23, [6] c. 18-31,

3as0aHHsA Ha CPC. BoOHi pecypcu YkpaiHu. OCHOBHI MOKA3HUKU AKOCMIi NUMHoi 600U

TexHonozii 3He3apaceHHA 600U 3 BUKOPUCMAHHAM peaeHmHux ma 2
6e3peazeHmHux memodie.
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OcHOBHI 0e3iHthekmaHmMu, WO BUKOPUCMOBYIOMbLCA 8 MEXHO/A02iAX Mi020mosKuU
numdoi  eodu. TexHosoziyHi npuliomu ix 3acmocysaHHA. CydacHi nidxoou 0o
3He3apaxeHHa 800U 8 rnpoueci nid20moeKu NUMHOI 800U 3 M0BepPXHEBUX OMIepern
8000MOCMAYQHHA.

Jlimepamypa: [1] c. 224-226, 227-229

3as80aHHA Ha CPC. OcHosHi Oxcepena bakmepuyudHo2o 3a6pyOHEHHS MOBEPXHEBUX
ma niozemHux 600.

TexHonoe2ii 3He3ani3HeHHA ma 0eMaH2aHy8aHHA 600U

3He3ani3HeHHA Ni03eMHUX, nosepxHegux 800. BudaneHHA Map2aHyo ma Himpamie 3
sodu.

Jlimepamypa: [1] c. 238-244

3a80aHHA Ha CPC. ®opmu 3HOXOOMCEHHA 3Qani30 8 rosepxHes8uUX mMa Mi03emMHuUX
soodolimax. LLIkidnusuli 8naus Himpamie Ha opeaHi3m MHOOUHU

TexHonoeii peazeHMHO20 mnomM'AKWeEHHA 800u. OpzaHizayia peazeHMHO20
2ocnodapcmea Ha CMaHyiax 00oni02omoeku

PeaeceHmHe nom’aKkweHHA 600uU. BanHaHe, codose, aywHe ma ochamHe
nom’akweHHs 8o00u. KombiHosaHi memoou nom’skuieHHs 8o0u. EgpekmusHicmbs memodis.
TexHO102iYHA cXema CMAaHuyii peazeHmHo20 nom’skweHHa eodu. OcHo8HIi cmadii npoyecy.
3acmocysaHHA Koaz2ynaHmie ma GAoKynaHmMie 8 pea2eHMHOMY MoM AKWEHHI 800u.
OcsimseHHA NOM’AKWEeHHA 800U.

OcHosHi cnopyou peazeHmMHo20 2ocnodapcmea. lpasuna 36epieaHHA peazeHmis ma

KOMIMOHOBKU Criopy0 peazeHmH020 20¢rnodapcmaad

Jlimepamypa: [1] c. 239-241

3a80aHHA Ha CPC. TepmoximiyHi memoou mnom’skweHHs 800u. Bu3sHavyeHHA 003
peazeHmis

Aeminepanizayia numHoi eodu. TexHonoz2ia iOHOOBGMIHHO20 3HecosiIeHHA 600u.
Mem6parHHi memoOu onpicHeHHsA 800U

loHoObMiHHe nom'AaKweHHA 800uU. TexHOaM02iYHA cxema iOHOOBMIHHO20 3Hecos1eHHA 800U.
OCHOBHI nNpuHYyUnu op2aHizayii niHii iOHO0bMiHHO20 3HecosieHHA 800u. OcHOBHIi cmadii
npouyecy, ix nocnidosHicme. MembpaHHi mexHosoe2ii onpicHeHHA 800U

Jlimepamypa: [1] c. 241-244 .

3a80aHHA Ha CPC. KoHcmpyKyii KamioHimosux gpinempie ma 3axucm ix anapamypu i
KomyHiKkauil 8i0 Koposii. BupiweHHA npobaemu ymunizayii peceHepauiliHux po34uHis.

TexHosn02ii 3HeWKOoOH eHHA CMiYHUX 600
Memodu ma npuHYyUNU KAaHanisy8aHHA cMiyHUX 800. TexHOos102i4YHA CXemMda OYUU,eHHSA

KOMYHGQ/16HO-M06YyMo8ux cmiyHUxX 800. 3HEWKOOXEHHA 2a1b80HOCMOKIB. TexHos102i4HI
CXeMU BUSYYEHHA B8AXKUX Memasiis.
Jlimepamypa: [1] c. 244-247

3as0aHHsA Ha CPC. Ymosu CKUOAHHA cmiyHUX 800 y sodolimu

TexHos02ii 3HeWKOOHeHHA cmiyHuUx 600
Buny4yeHHsa 3 cmiyHuUx 800 xpomamis, gmopudis, yuaHiois. TexHono2iyHi cxemu.

Jlimepamypa: [7] c. 209-219.
3asdaHHA Ha CPC. Ymunizauia ma ycyHeHHs ocady 8upobHUYUX CmMiyHUX 800

TexHon02ii 3HeWKOOMEeHHA CMiYHUxX 600, WO Micmame Hagmonpodykmu ma
PO3YUHHY Op2aHiKy
AdcopbuiliHi ma membpaHHi Memoou 8 MEeXHO/02iAX BUMYYEHHA OP2aHIYHUX PEYOBUH.
Buny4eHHA ¢heHonie ma ¢hpopmaneoezidis




Jlimepamypa: [2] c. 132-137
3asdaHHsA Ha CPC. Memoodu pezeHepayii adcopbeHmis nicaa oYuweHHa cmiyHux 600.

TexHono2ii 3HeWKoOMeHHA WaXmHUX 600 2
3HeWKoOHeHHA WaxmHux 800 8UGOBYMKyY 8y2inss, 3asi3a, ypaHda.

Jlimepamypa: [1] c. 247-249, [2] c. 46-49,
3as0daHHsA Ha CPC. YmeopeHHs ma nepepobKa pioKux padioakmusHux 8ioxodie Ha AEC.

Bcbozo 18

NabopaTtopHi 3aHATTA

Y cucmemi npodgeciliHoi nideomosku cmydeHmie saabopamopHi 3aHammsa 3alimarome 50 %
ayoOumopHo20 HABAHMAMEHHSA. Bbydyyu O0rnoeHeHHAM 00 eKYiliHo2zo Kypcy, 80HU 3aKaadaromoe |
Ghopmyromes o0cHoBU Keanighikayii 6akanaspa 3 ekonoaii. Memor 1a60pamopHO-NPaKmMuUYHUX 3aHAMb €
PO3BUMOK y CMyoOeHmi8 eKcrnepuMmeHmanbHUX HABUYOK, O00CAIOHUYbKO20 1i0X00y 00 BUBYEHHS
npeomemy, 30KpirnaeHH meopemuyHo20 Mamepiany.

Ha3zea memu 3aHAMMA ma nepenik 0CHOBHUX NUMAHb
(nepenik dudakmuyHoz0 3ab6e3ne4yeHHs, NOCUAAHHA HA Aimepamypy ma 3a80aHHA Ha CPC) | [oduH

Ouucmka 800U 8i0 xpomamie peazeHmMHUM Memooom 4
6

Ouucmka 800U 8i0 xpomamie iOHOOOMIHHUM MemMoOom

BukopucmaHHA mazHemumy 044 iHmeHcugikauii npoyecy oceimsaeHHs 800U 30 4

00MomMo20t0 KoazysnaHmy

TeepooghaszHe oKucneHHA Hagpmu Ha MnO; 4

Buny4yeHHA KaOMmito 3 pezeHepayiliHo2o po34uHy enekmpoximiyHUM Mmemooom 4

BudaneHHs Hagpmonpodykmis i3 800U MazHimo-copbyiliHum memoodom 4

LecmpykmugHuli Memood o4uWeHHA CMiYHUX 800 8i0 (heHOy WAAXOM 030HYBAHHA 4

Brninue ¢0KynaHmMie Ha 3He80OHEHHA 80/1I0KHUCMO20 0CA0y Nanepo8o-KapmMoHHUX 6

8UpPobHUYME

Bcbozo 36

MpaKTuyHi 3aHATTA
Y cucmemi npocgpeciliHoi nidcomosku cmyodeHmise Mo OAHOMY OC8iIMHbLOMY KOMMOHEeHmy
npaKmuy4Hi 3aHAMmMA 3alimarome 25 % ayo0umopHo20 HAB8AHMAM(eHHA. bydy4yu 00rnosHeHHAM 00
neKyiliHo2o Kypcy, 80HU 3aKa1a0arome i hopmMyome 0CHOBU Keanighikayii 6bakanaspa 3 ekonoeii, a came
3axucmy 8000UM 8i0 AHMPONO2eHHO20 8MNAU8Y. 3MICM YUX 3GHAMb | MEMOOUKQA iX Mpo8eodeHHA MOBUHHI
3a6e3neyysamu po38UMOK mMeop4oi akmusHocmi ocobucmocmi. BoHu po3susaroms HayKog8e MUcC/eHHA
i 30amHicmeb Kopucmysamucs creyianbHOK mepMiHon02iero, 00380190Mb Nepesipumu 3HAHHA. Tomy
daHuli sud pobomu sucmynae saxausum 3acobom onepamusHO20 380POMHO20 38'A3KY. [pakmuyHi
3aHAMMA NOBUHHI BUKOHY8AMU He MifibKu Mi3Ha8asabHy i BUXOBHY (yHKYii, ane U crnpuamu 3p0CMAaHHIO
cmydeHmi8 AK meopyux NpayiHUKIi8 8 06s10cMi 0XOPOHU HABKOMUWHbLO20 MPUPOOHO20 cepedosuuyal.
OCHOBHI 3a80GHHSA UUKAY MPAKMUYHUX 30HAMb!
- donomoz2mu cmydeHmam cucmemamu3ysamu, 3aKpinumu i no2aubumu 3HAHHA Meopemu4YHO20
xapakmepy 8 obsacmi po3pobKu ma npoeKkmy8aHHA 0O4UCHUX Crlopyo;
- Has4umu cmydeHmie npuliomam BuUpiueHHs MPAKMUYHUX 30800HbL, CPUAMU 080s100iHHIO
HaB8UYKAMU MA 8MIHHAMU 8UKOHAHHSA PO3PaxyHKis, epagiyHUX ma iHuux eudie 3a80aHb;




- Has4umu ix npayrseamu 3 HAYKOBOH ma O008i0KOBOK saimepamypoto, OO0OKYMEHMAUIE i
cxemamu;

- ghopmysamu 8MiHHA 84YUMUCA camocmiliHo, mobmo onaHosysamu memodamu, cnocobamu i
npuliomamu caMoHAB8YAHHSA, CAMOPO38UMKY i CAMOKOHMPOSIIO.

Ha3zea memu 3aHAMMA ma nepenik 0CHOBHUX NUMAHb
(nepenik dudakmuyHoz0 3ab6e3ne4yeHHs, NOCUAAHHA HA Aimepamypy ma 3a80aHHA Ha CPC) | [oduH

TexHosn02ii TUMHO20 8000MNOCMAYAHHA 2
XapakmepucmuKa sKkocmi 800U 3 rogepxHegux oOxcepes. CydyacHi mexHonoeiyHi npuliomu
MUMHoO20 8000MOCMAYAHHA

Jlimepamypa: [7] c. 209-249.

3asdaHHsA Ha CPC. Cy4acHi ceimoegi mexHosozii nidecomosxku numHoi 600u

TexHos02ii nTUMHO20 8000NMNOCMAYAHHA 2
Cy4acHi mexHon02i4Hi Npuliomu 8 Npouecax 3He3apareHHA 800U

Jlimepamypa: [7] c. 249-254.

3as0aHHA Ha CPC. Peanizauyis memoois 3He3apaxeHH 800U HA CYYACHUX KPYMHUX CMAHUiax

8000Mi020mo8KuU 8 YKpaiHi ma ceimi

TexHos02ii nTUMHO20 8000MNOCMAYAHHA 2
XapakmepucmuKka AKocmi 800u 3 nidzemHux Oxcepesn. CyyacHi mexHonoeiuHi npuliomu
ni0o3eMHoO20 NUMHO20 8000MOCMAYAHHA. BUKOPUCMAHHA MOPCbKOI 800U 0714 MUMHO20
8000M10CMAYAHHA

Jlimepamypa: [6] c. 18-31.

3as0aHHA Ha CPC. CyyacHi ceimoesi mexHosozii nidecomosxku numHoi 600U

PeazeHmHi memoou e npoyecax 8000Mi020mMmoeKuU ma o4UCMKU cMiyHUX 800 2
OCHOBHI mexHOs102i4Hi NiOXo0u nNpu peanidayii peazeHMHUX Memoodie oYuWeHHA 800U
Jlimepamypa: [7] c. 74-86

3ae0aHHsa Ha CPC. TepmoximiyHi Memoou nom’sKueHHA 800U

loHo06MiHHIi mexHon02ii 8 Npoyecax 6000Mi020MOBKU Ma OYUCMKU CMIYHUX 800 2
OCHOBHI mexHOos102i4Hi NiOXo0u npu peanizayii ioHObMiHHUX Memodie oYuWeHHA 800U
Jlimepamypa: [3] c. 193-236, [6] c. 55-64.

3a80aHHA Ha CPC. XapakmepucmuKka OCHOBHUX 8saacmusocmeli 0Op2aHiYHUX iOHImMis.
Anapamu 014 membpaHHUX rpoyecis

bapomembpaHHi mexHonoeii 8 npoyecax 8000Mi020Mo8KU Ma 04UCMKU CMiYHUX 600 2
OcHOBHI mexHo02iYHIi Nidxodu npu peanizayii ioHOGMIHHUX ma 6bapomembpaHHUX memodis
oYuujeHHs soou

Jlimepamypa: [3] c. 193-236, [6] c. 55-64.

3as80aHHA Ha CPC. Xapakmepucmuka OCHOBHUX enacmugocmeli OpeaHiYHUX [oHIimis.
Anapamu 019 membpaHHUX rpoyecis

Mionpuemcme xap4yoeoi, yenton03HO-Naneposoi Mma MmeKCmMusabHOI MPOMUCA080CMI: 2
cKnad ma obcs2 cmiyHUX 800, OCHOBHI mexHO102i4Hi npuliomu ix nepepobKu

OpeaHizayia obopomHux cucmema 8000MOCMAYAHHA HA MPOMUCA0BUX MiONPUEMCMBAX.
CKnaod , obcse ymeoprosaHux cmiyHux 800. OCHOBHI nidxo0u 00 3HEUWKOOHEHHA CMIiYHUX 800
0aHux nidnpuemcms

Jlimepamypa: [2] c. 115-118,12-137,200-204,228-233,261-263,286-290.




3asdaHHsA Ha CPC. CyyacHi mexHonoeii 6eapeazeHMHO20 oceimaeHHS 800U

MoodynbHa KOoHmposabHa poboma 3 po3dinie 1-2 2

3anik 2

Bcobozo 18

6. CamocrTiiiHa po6oTa

CamocmitiHa poboma cmydeHmis 3alimae 40 % uacy BuUBYEHHS OCBIMHbO2O KOMIMOHEHMA.
lonosHe 3a80aHHA camocmiliHoi pobomu cmydeHmie — ue ONaHy8AHHA HAYKOBUX 3HAHb 8 obsaacmi
MPOEKMYBAHHA OYUCHUX Cropyo, eheKmUBHUX mexHO102ill 0YUWeHHA CMiYHUX 800, 8000Mi020MOBKU,
MPOEKMYBAHHA 8000060pOMHUX MA 3AMKHYMUX cucmem 6000KOPUCMYBAHHA, WO He 8giliwau y
nepesnik AekuiliHUX nuUMaHe, WASXOM 0cobucmozo nowyky iHgopmauii, popmMyBaHHS AKMUBHO20
iHmepecy 0o meop4oz20 nidxoody y Has4aAbHIli pobomi.

No N Kinbkicmeo
Hazsa memu, wjo suHocumMbCA Ha camocmiliHe onpayL8aHHA
3/n 200uH CPC

Po30din 1. TexHonozii nid2comosKu eoou

1 BoOHi pecypcu YkpaiHu. OCHOBHI MOKA3HUKU SKOCMi numHoi 00u
Jlimepamypa: [1] c. 165-168

OcHosHi Oxepena 6akmepuyuoHo20 3a6pyOHEHHSA No8epxHes8uUX ma nid3emHux
800.

Jlimepamypa: [1] c. 20-21

CyyacHi nioxoou 0o 3He3apaxceHHA 800U 8 rnpouyeci Nnid2omosKu numHoi 800u 3
rnosepxHesux 0xcepes1 8000MOCMAYAHHA

Jlimepamypa: [4] c. 210-225.

bopmu 3HaxX00MCeHHA 3a7i3a 8 [osepxHesux ma Mi03emMHUx 6000UMax.
LLIkionusuli 8naue Himpamie Ha 0pP2aHI3M MOOUHU.

Jlimepamypa: [7] c. 129-131

Peanizayis memodie 3He3apareHHA 800U HA CYYACHUX KPYMHUX CIMAHYiAX
8000mni020mosKu 8 YKpaiHi ma ceimi

Jlimepamypa: [5] c. 138-144. 18
BusHauyeHHA 003 peazeHmis

Jlimepamypa: [5] c. 59-61.

TepmoximiyHi Mmemoou nom’aKwWeHHA 800U.

Jlimepamypa: [7] c. 78-80.

KoHcmpykuii kamioHimosux ¢pinempie ma 3axucm ix anapamypu i KOMyHiKayili
8i0 Kopoa3il.

Jlimepamypa: [1] c. 177-179.

BupiweHHsa npobaemu ymunizayii peceHepauyiliHux po34uHis.

Jlimepamypa: [7] c. 98-118.

CyvacHi ceimosi mexHonozii nidecomosKu NUMHoi 800U

Jlimepamypa: [1] c. 238-239.

Po30in 2. TexHoso2ii o4uwjeHHA cmiyHuUx 800




Ymosu cKuGaHHA cmivyHux 800 y sodolimu

Jlimepamypa: [8] c. 75-77.

Ymunizayis ma ycyHeHHSA ocady supobHUYUX CMiYHUX 800
Jlimepamypa: [7] c¢. 500-510.

Memodu pezeHepauii adcopbeHmie nicis oYuw,eHHA CmiyHuUx 800.
Jlimepamypa: [8] c. 280-287.

OuuweHHs cmivyHUX 800 Uest0a1030-Naneposux supobHuUyms
Jlimepamypa: [7] c. 578-583

YmeopeHHa ma nepepobKa pidkux padioakmusHux gioxodie Ha AEC.
Jlimepamypa: [5] c. 33-36, [5] c. 27-27

XapakmepucmuKka 0CHOBHUX 8r1acmusocmeli op2aHiYHUX ioHimis. Anapamu 0ns
mMeMbpPaHHUX rnpouecie

Jlimepamypa: [8] c. 198-207,342-346

Cy4yacHi mexHonoeii 6e3peazeHMHO20 oceimaeHHA 800U
Jlimepamypa: [8] c. 79-90

18

ModynbHa KOHMpPoabHA poboma 3 po30inie 1-2

3anik

Bcbo2o 200UH

48

3abe3neyeHHA NPO2PAMHUX pe3yaAbmamie CKAado8uUMU OC8IMHbO20 KOMMOHEHMY

Haszsa OK JlekuiliHi 3aHAMMA MpakmuyHi ma nabopamopHi
3aHAMMA, iIHOUBIOYaNbHI
30800HHA
Poszymimu OCHOBHI Jlekyia TexHosnoezia nidcomosKu | [Tpakmu4He 30HAMMA
KOHyenuyii, meopemu4Hi ma | mumHoi 8o0u TexHono2ii nUMHO20
npaxmuqH/ npobsnemu 8 JleKkyia . TexHo102il" | g030n0cmayants
2any3i NPUPOOHUYUX HAYK, | 3BHEUWKOOHEHHA CMIiYHUX 800
o Y [pakmuyHe 3aHAMMA
Wo HeobXiOHi 0nA aHanisy i .
. . |OHOOOMIHHI mexHosnoeii 8
npuliHammsa  piweHb 8
chepi  ekonozii, oxopoHu npoyecax s8odonid2comosKku ma
008KinNAfa ma oYuCmMKU CMiYHUX 800
onmumMasnbHo20 lpakmuyHe 3aHAMMA
MpupPoOOKOPUCMYBAHHSA, bapomembpaHHi mexHonoaii 8

npoyecax e6odonidcomosKku ma
04YUCMKU CMIiYHUX 800

lposodumu nabopamopHi
o0ocnidmceHHA i3
30CMOCYBAHHAM  Cy4aCHUX
npunadis, 3abe3zneyysamu
docmamHio MoYHicms
B8UMIPHOBAHHA ma
docmogipHicmb
pesynbmamis, o0bpobasmu
ompumaHi pesynbmamu;

JlabopamopHa poboma
Ouucmka 800u 8i0 xpomamis
peazeHMHUM Memooom

JlabopamopHa poboma
Ouucmka 800u 8i0 xpomamis
iOHOOOMIHHUM Memooom

JlabopamopHa poboma
BukopucmaHHA mazHemumy 011
iHmeHcugikayii npouyecy




oceimseHHA 800U 3a
00MomMo2oto0 KoazynaHmy

JlabopamopHa poboma
TeepOogha3zHe oKUCNEeHHA Hagpmu
Ha MnO;

JlabopamopHa poboma
BunyyeHHsA Kaomito 3
pezeHepayiliHo2o PO34UHY

en1eKmpoximMiyHUM Memooom

JlabopamopHa poboma
BudaneHHs Hagpmonpodykmis i3

800U Maz2Himo-copbyiliHum
Memooom

JlabopamopHa poboma
JlecmpykmusHuli memoo
OYUWEeHHA CcMmiyHuUx 800 8i0

heHony WAaxom 030HY8AHHSA

JlabopamopHa poboma. Briaus
710KyAAHMI8 Ha 3HEeBOOHEHHS
80/10KHUCMO20 0cady nanepoeo-
KapmOoHHUX 8UpobHUYME

Po3pobnsmu  mexHosnoeaii,
8uKopucmosysamu
npouyecu ma anapamu, wo
3a6e3ne4yyroms eghekmusHe
pPO30ineHHs,
KOHUEeHMpyBaHHH,
8UsTYYEHHS, decmpykuito
WwkKionusux  OOMIWOK Yy
B0OHUX cucmemax i 2a308uUx
cepedosuwax, nepepobKy
ma ymuasizayito 8ioxodis;

Jlekyis. TexHonoeii
3He3apPaIeHHA 800U 3

BUKOPUCMAHHAM peazeHmHuUx ma
be3speazeHMHUx memodis.

Jlekyis. TexHonozii
3He3as1i3HeHHSA ma
deMaH2aHY8aHHA 800U

Jlekyis. TexHonozii
peazeHmMHo20 Mom'aKueHHA e8o0u.
OpezaHizayis peazeHmHoz20
eocriodapcmesa Ha cCmaHuiax
8000Mi020mosKuU

Jlekyis. TexHonozii

3HEeWKOOHeHHA CMIiYHUX 6800, WO
micmame  Hagmonpodykmu ma
PO34YUHHY OpP2aHIKy

lpakmuyHe 3aHAMMA
TexHonoazii numHozo
8000M0CMAYAHHA

lpakmuyHe 3aHAMMA

PeazeHmHi memoou e npouecax
8000Mi020MOBKU mMa 0YuUCMKU
CMiyHuUXx 800

JlabopamopHa poboma.
BukopucmaHHA maz2Hemumy 014
iHmeHcugikayii npouyecy
ocgimseHHA 800U 3a

00MoMo20t0 KoazynsHmy

JlabopamopHa poboma.
LecmpykmusHuli memoo
OYUUWeHHA CcMmiyHuUx 800 8id

heHo1y WgXOM 030HY8AHHSA

JlabopamopHa poboma. Bnaus

10KynaHmMie Ha 3HEeB8OOHEHHSA
80/10KHUCMO20 0cady naneposo-
KApMmOoHHUX supobHuUyms

3acmocosysamu
memodoonoeii ma
mexHo02ii NPOeKmMy8aHHsA,
peanizauii ma
8MpPOBAOHEHHSA

MpuUpPOOOOXOPOHHUX

Jlekuyis. TexHonoezis
nideomosKu numHoi oou

Jlekuyis. TexHonoazii
3HEWHKOOMEHHA CMIYHUX 800

Jlekuyis. TexHonoazii

3HEWKOOHEHHA CMIiYHUX 600, WO

[TpakmuyHe 30HAMMA.
TexHonoezii numHoezo
8000M0CMAYAHHA

[TpakmuyHe 30HAMMA.
Mionpuemcms Xap4o80i,




mexHosoeili ma | micmame  HagmonpooyKkmu ma | Yesrn03Ho-naneposoi ma

061a0HaHHA, 30ilicHIO8aMU | PO3YUHHY OP2aHIKY meKCcMUbHOI IPOMUCIO8OCM:
npoeKmHo- JleKuyis. TexHonozii cknad ma o6cAz cmiyHUX 800,
KOHCMPYKMOPCLKY 3HEeWKOOHeHHA WaxmHuUx 800 . o .
) ; OCHOBHIi mexHos02i4Hi npuliomu
disnbHicme. .
ix nepepobku
BukoHaHHA AKP

MoniTMKa Ta KOHTPO/Ib
7. MoniTMKa oCBiTHbOro KOMMNOHEHTA

MpaBuna BigBiAyBaHHA 3aHATb Ta NOBEAIHKMN HA 3aHATTAX

BidsioysaHHA 3aHAMb € 00608°S3KOBUM KOMIMOHEHMOM OUiHIO8AHHA. CmydeHmu 30608°s3aHi bpamu
AKMUBHY y4acmb 8 Ha8YA/AbHOMY MPOUECi, He CMi3HI8AMUCA HA 3AHAMMA Ma He nponyckamu ix 6e3
M0BAMCHOI NPUYUHU, HE 348aMamMu 8UKAAOAYY nposooumu 3aHAMmMmS, He 8idsosikamuca Ha 0ii, o He
noe’Aa3aHi 3 HABYA6HUM MPOYECOM.

MpaBuaa npusHayeHHA 3a0X04yBaIbHUX Ta WTPadHUX 6anis
®  300Xx04y8as1bHI 6AAU MOXYMb HAPAXOB8YBAMUCH BUKAAOAYEM BUK/HOYHO 30 BUKOHAHHA MBOPYUX
pobim 3 OucuunaiHu abo 000amMK0O8020 [MPOXOOMEHHA OH-1aUH MpPoPinbHUX Kypcie 3
OMPUMAHHAM 8i0rn08i0H020 cepmudghikamy:
- https.//www.coursera.org/learn/water-treatment;
- https://cropaia.com/water-treatment-pro/;
- https://www.coursera.org/learn/water-management
- https://www.coursera.org/learn/water
Ane ixHsa cyma He moxce nepesuwlyeamu 10 % 8i0 pelimuHaoeoi wKanu.
e wmpagHi 6aau 8 pamkax HaB84YAAbHOI BucUUnAiHU He nepedbayeHi.

MoniTMKa aepnaiiHiB Ta NnepecknagaHb

Y pa3i suHUKkHeHHA 3abopzosaHocmeli 3 0C8iMHbLO20 KOMMoHeHMa abo b6y0b-AKUX POPC-MAHOPHUX
obcmasuH, cmydeHmu Marome 38°A3amucA 3 8uKnadayem rno 6ocmynHux (HadOaHux euknadavem)
KaHanax 38°A3Ky 0/ po38°A3aHHA MpobaemMHUX MUMAHb ma y3200#eHHA anzopummy Oili 0nsa
8i0NpPayOBAHHA.

MoniTMKa aKagemiuHoi J,06pouecHOCTi

Mnaziam ma iHwi ¢opmu HedobpoyecHoi pobomu Henpunycmumi. Lo naaziamy ei0Hocumocsa
8i0CYymHicmb rocunaHe npu 8UKOPUCMAHHI OPYKOBAHUX MA ef1eKMPOHHUX Mamepianie, yumam, OyMOK
iHwux asmopis. Henpunycmumi niOKa3ku ma crucy8aHHA mi0 4ac HAMUCAHHA mecmis, MposedeHHs
3aHAMb; 30a4a 3a7iKy 30 [HWO20 cmyodeHma; KOMito8AHHA Mamepianis, 3aXUWeHUX Ccucmemoro
asmopcbKo20 npasa, be3 003801y asmopa pobomu.

Monimuka ma npuHyunu akademiyHoi OobpoyecHocmi 8u3Ha4veHi y po30ini 3 Kodekcy uecmi
HayioHanbHo2o mexHiYHO20 yHigepcumemy YKpaiHu «KuigcoKuli nonimexHiyHul iHcmumym imeHi leopsa
Cikopcbkozo». emansHiwe: https://kpi.ua/code

Monimuka akademivyHoi NosediHKU i emuKu

CmydeHmu maroms b6ymu moaepaHMHUM, 108axamu OYMKYy OMOYYK4UX, 3arnepeyYeHHsa
opmynsamu 8 KopeKmHili (popmi, KOHCMPYKMUBHO nidmpumysamu 380pomHuUll 38'A30K HaA
3aHAMmMAX.

Hopmu emuy4Hoi nosediHku cmydeHmie | npayisHUKie eu3HayeHi y po3dini 2 Kodekcy uecmi

HayioHanbHo2o0 mexHiYHO20 yHisepcumemy YkpaiHu «KuiscoKuli nosnimexHiyHul iHcmumym imeHi leops
Cikopcbkozo». emansHiwe: https://kpi.ua/code



https://www.coursera.org/learn/water-treatment
https://cropaia.com/water-treatment-pro/
https://www.coursera.org/learn/water-management
https://www.coursera.org/learn/water
https://kpi.ua/code
https://kpi.ua/code

8. BUAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAHHA pe3ybTaTiB HaBYaHHA (PCO)

Po3no0din Has4yanbHO20 4acy 3a 6uOAMU 3aQHAMb i 3a804Hb 3 OCBIMHbLO2O KOMIMOHEHMA 32i0HO 3
pobo4umM HaBYAbHUM MAAHOM:

Cemecmp | Has4anbHul Yyac Po3no0din Hag4anbHUX 200UH KoHmposnbHi 3ax00u
Kpeoumu | akaod. | Jlekuii | MpakmuuHi | /la6. CPC MKP Cemecmposuli
200. pob. KOHMposb
7 4 120 18 18 36 48 1 3aiK

PelimuHz cmydeHma 3 0C8iMHb020 KOMIMOHEHMA CKAA0AaeEMbCA 3 6aris, W0 8iH OMPUMYE 30 HAMUCAHHSA
MOOY/1bHOI KOHMPObHOI PObOMU, BUKOHAHHA AabopamopHuUx pobim ma pobomy HA NMPAKMUYHUX
3aHAMMAX.

CemecmposuM KOHMPOosem € 3a1iK.

Cucmema pelimuHaosux (8azosux) 6aaie ma Kpumepii oOyiHIOBAHHA

PelimuHe cmydeHma 3 0C8iMHb020 KOMMOHEHMA CKAA0aeEMbcA 3 banis, WO 8iH ompuMye 3a:
® HANUCaHHA MOOYs1bHOI KOHMPOAbHOI pobomu;
® BUKOHAHHA n1a6opamopHux pobim;
e 08i 00M08i0i Ha MPAKMUYHUX 30HAMMEAX;

Bazosuli 6as 3a MoOysabHY KOHMpPOosbHY pobomy — 15 6anis.

Kpumepii ouyiHro8aHHA M0OOY1bHOI KOHMPOAbHOT pobomu

losHoma ma o3HakKu 8idnosioi banu
"8iomiHHO", nosHa 8i0nosids, He meHwe 90% nompibHoi iHgpopmauii 1514
( nosHe, 6e3nomusikose po38'sa3y8aHHsA 3080aHHS) _
"0obpe"”, docmamHbo nosHa gidnosidb, He meHwe A 75 % nompibHoi
iHpopmauyii abo He3Ha4YHi Hemo4Hocmi ( NoeHe pPo38'A3y8aHHA 3080AHHSA 3 13- 10
He3HAYHUMU HEMOYHOCMAMU)
"30008in1bH0", HernosHa 8idnosids, ma deski NomMmusKu ( 3a800HHA BUKOHAHE 04
3 MesHUMU HedosiKamu) -
"He3a0o8inbHO", 8iON08iIdb He gidrosidae ymosam 0o "3a008in1bH0" 3-0

Bazosuli 6an 3a 8UKOHAHHA nabopamopHux pobim — 5. MakcumanbHa KinbKicme 6asis 3a
BUKOHAHHA nabopamopHux pobim OopisHwoe: 5 b6anie x 8 na.p. = 40 6anis. 38im no
nabopamopHomy Kypcy — 5 banis. Takum YuHoM 3a nabopamopHi pobomu mMaxkcumanbHul
gazosuli 6an cmaHosume — 45,

HeobxidHumu ymosamu donycky cmydeHma 0o nabopamopHoi pobomu e€:

® HaABHICMb NMPomoKosny 8idnosioHoi nabopamopHoi pobomu;




® [103UMUBHA 8i0MN08IOb HO MUMAHHA BXIOHO20 eKCrpec-KOHMPOs0 AKOCMI meopemuYHoi Nid2omosKu
cmydeHma 0o snaabopamopHoi pobomu (eKcnpec-KOHMponb 30iliCHIOEMbCA Yy 8uenA0i  YCHO20
ONMUMYBAHHSA, W0 MposooumMsCa HA MovYamky 3aHaAmms). B paszi HesidnosioHocmi 0aHUM ymosam
cmyoeHm He 00MycKAemMbCa 00 BUKOHAHHA 1abopamopHoi pobomu.

Kpumepii oyiHro8aHHA banu

"giOMiHHO" - c80€YacHe nosHe BUKOHAHHA /1/p, NPOBEOEHHSA PO3PaXyHKie 3a OaHUMU
eKcriepumeHmy, 0hopMAEHHA ma 3axucm 7/p 5

"0obpe" - c80€YACHE BUKOHAHHSA 71/p, HEOOIKU 8 PO3PAXYHKAX MA OGOPMAEHHI 11/p

4-3
"30008in6HO" - HeceoeyacHe BUKOHAHHA 7/p, 2pybi MOMUAKU 8 pO3PaxyHKax ma
oopmneHHi n/p 2-1
"He3a008inbHO" - HEBUKOHAHHA /P
0

Bazosuti 6an 3a 0onosidi Ha npakmuyHux 3aHammsax — 20.
MakcumansHa Kinekicme 6anie : 20 6anise x 2 8ion = 40 6anie
Kpumepii oyiHrosaHHA 0onosideli

MosHoma ma 03HaKu 8i0noeiodi banu
" 8iOMIHHO", 3micm numaHHA 0onosidi po3kpumuli NosHicMwo, HasedeHo 5018
BUCHOBKU, 00M08i0b 2apPHO NMpe3eHMo8aHd )
" 0obpe", 3micm numaHHA 0onosidi po3Kkpumuli He MnoeHO, HaseldeHi 17.15
BUCHOBKU, 3p0baeHa iHpopMamuseHa npeseHmayis _
"30008in1bHO", 3mMicm numaHHA 0onosidi po3kpumuli Ha 00CMAMHbLOMY 1510
piBHi, He HaBedeHO 8UCHOBKU, 00M08idb He MPe3eHMo8aHa _
" He3adoesinbHO", donosidb He 8ionogidae ymosam 0o "3a008in16HO" <10

Takum YUHOM, pelimuH2080 WKA/A 3 0C8IMHbLO20 KOMIMTOHEHMA CKAAOQE:
R= Ruxp* Ra.p. +Re =15+45+40=100 6anie

Ha nepwili amecmauii (8- muxdeHb) cmydeHm ompumye «3apaxo8aHo», AKWO ioeo nomoyHuli
pelimuHe He meHwe 20 b6anis. Ha Opyeili amecmauii (14-0 muxoeHb) cmyodeHm ompumye
«3apaxo8aHO», AKW0 o2o nomoyvHul pelimuHe He meHwe 50 6anis.

HeobxidHoto ymosoto donycKy 00 3asiKy € BUKOHAHHA YCix nabopamopHux pobim, 3apaxy8aHHs
MOOYbHOI KOHMPObHOI pobomu ma donogidell HO NPAKMUYHUX 3aHAMMAX | pelimuHe He meHwe 60
6anis.

CmyodeHmu, AKi HANPUKIiHYi cemecmpy marome pelimuHz meHwe 60 6asis, a makoi mi, xmo xoye
nidsuwumu ouiHky 8 cucmemi ECTS, B8UKOHYIOMb 307iKO8Y KOHMPOsbHYy pobomy. [lpu ybomy 8ci
nonepedHi 6anu aHynwomoeca. PelimuHzoea OUIHKG 3a 30/1iKO8Y KOHMPOsAbHY € OCMAMOYHOL.



3a80aHHA KOHMPOsbHOI po6oMU CKAAOAEMbBCA 3 N'AMU  MUMAHbL Pi3HUX Po30inie pobo4Yoi npozpamu .

KoxtHe numaHHA KOHMpoabHoi pobomu (ri ,ra, rs, ra ,rs) ouiHreEMsca 6i0 0 0o 20 6anis. Cyma 6anis

ompumaHux 3a cemecmp , abo cyma 6asie 3a KOMHe 3 n’smu 3anumaHb 347aiKo80i KOHMpPOs1bHOI

pobomu nepesodumsbca 00 301iKOB0I OUiHKU 32i0HO 3 mabauyero:

banu:
R= RMKp+ Rn.p- +Rs :
OuiHKa
abo
R=r1+r2+r3 +rg+rs
100...95 BiomiHHO
94...85 Lyxe dobpe
84...75 llobpe
65-74 3a0do08inbHo
64...60 JdocmamHeo
MeHwe 60 He3adosinbHo
HesUKOHAHHA yMo8 00MycKy 00
He donyweHo
cemecmposo20 KOHMPOHO

9. flopatkoBa iHpopmaL,if 3 OCBITHbOro KOMMNOHEHT)
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14.
15.

16.
17.
18.

MpubaunsHMii nepenik NUTaHb, AKi BUHOCATLCA Ha CEMECTPOBUI KOHTPOJIb

Oonucamu mexHos02iYHy cxemy ni62omosKuU numHoi 800u.

Onucamu mexHo02iYHy cxemy pea2eHmMHOo20 NoM’AKWeHHA 800U.

Onucamu mexHos02iYHy cxemy iOHOOOMIHHO20 NOM’AKWEHHA Ma 3HeconeHHA 800U.
Oxapakmepu3zysamu npouec i0HHo20 06MiHy. O6rpyHmysamu (io20 3aCMOCY8AHHA 8
MexHOs102ifX 3HeConeHHA 800U.

Oxapakmepusysamu npouyec ioHHo20 0bmiHy. Cihopmynoeamu NOHAMMA: KAMIioHIM, aHioHIim,
nosaiamegonim, copbuis, peceHepayida, 06MIHHA EMHICMb, MPOMUIOHU, KOIOHU, Ces1eKMuBHicmo
iOHImy.

Oxapakmepu3dysamu enekmpoximidyHi Memoou o4Yuuw,eHHA 800U.

lMpedcmasumu rnopadok, pexcum pobomu ma pez2eHepauii ioHOO6MIHHUX hinempis.

Onucamu mexHo02iYHy cxemMy OHUUW,EHHA KOMYHA1bHO-Mobymosux cmidHUx 800.
Oxapakmepudysamu pobomy criopyd MEXAHIYHO20 OHUWEHHA KOMYHAs/1bHO-M0bymosux
cmiyHuUx 800.

Oxapakmepu3sysamu pobomy criopyd 6ios02iYyH020 oYU UW,eHHSA 800U.

MoAacHumMu npuHyun pobomu ma 0CHOBHI MuUNuU aepomeHkis.

lMopisHAMU MmexHon02ii 3He3an1i3HeHHA 800U 3 MOBEPXHEBUX MA Mi03eMHUX 8000UM.

MopisHAMU mexHon02ii Ni020Mo8KU 800U 3 BUKOPUCMAHHAM peazeHmHuUx ma be3peazeHmMHuUXx
memoaoie 3He3apaXeHHs 800U.

Oxapakmepu3dysamu mexHo102ii 0emMaH2aHy8aHHA 800U.

Hasecmu npuknad mexHon02iYHOI cxemu ni02omosKuU 800U, W0 Micmume cmadito 8unyYeHHs
Himpamis.

Po3kpumu 3micm mexHosoeili peaezeHMHO20 NoM 'SKWeHHS 800U.

Po3kpumu 3micm KombiHOBAHUX Memo0i8 NomM 'aKuweHHs 800u. OuiHuUmMu ix e¢gpekmusHicme.
Poskpumu 3micm mexHono2ili 3HeWKOOMEHHA CMIYHUX 800, WO MICMAMb [OHU BAMCKUX
memarnis. [lpedcmasumu mexHoM02i4Hy cXxemy.



19.
20.
21.
22.
23.

24.

Poskpumu 3micm mexHonozili 3HEeWKOOMEeHHA CMIiYHUX 800, WO Micmame Xpomamu.
lpedcmasumu mexHo02i4Hy cxemy.

Po3kpumu 3micm mexHo02ili 3HEeWKOOHEeHHA CMiYHUX 800, W0 Micmame ¢gmopudu, YyiaHiou.
lpedcmasumu mexHon02i4Hy cxemy.

Hasecmu npuKknad mexHoa02i4HOI cxemu oYuweHHA cmiyHux 800 8i0 Hagpmonpodykmis.
Po3kpumu 3micm mexHos102ili 3HeUWKOOHEHHSA WaAXMHUX 800.

Poskpumu 3micm mexHono2ii nepepobKu pidkux padioakmueHux e8ioxodis Ha AEC.
Oxapakmepu3ysamu 0CHOBHi cmadii npouecy o4uu,eHHs.

Po3kpumu 3micm mexHosnozii pmopysaHHA 800u. OuiHUMU O0YinbHICMb MAKUX MipONPUEMCME
8 YKpaiHi.

Mpu6an3HMiA nepenik NUTaHb,LWOo BUHOCATLCA HAa MOAY/IbHY KOHTPObHY po6oTy

Mo0dynbHa KOHMPOoabHA poboma
(0o po30inis 1-2)
BapiaHm 1
1. MNopisHAMU mexHosoeii 3He3ani3HeHHA 800U 3 M08epXHe8UX Ma Mid3eMHuUX 8000UM.
2. Po3kpumu 3micm mexHos02ii nidcomosku 800U 3 BUKOPUCMAHHAM peazeHmMHUX memodis
3He3apaXceHHsa 800u.
3. Hasecmu npuknad mexHos102i4Hoi cxemu nid2omoeKu 800U, Wo micmums cmadito 8Usy4YeHHS
Himpamis.
4. Po3kpumu 3micm KoMbiHOBAHUX Memo0dis nom'aKkweHHa 8odu. OuiHUMU ix echeKmugHicme.
5. Poskpumu 3micm mexHos02ili 3HeWKOOHEHHA CMIiYHUX 800, WO MICMAMb [OHU B8aMCKUX
memanis. [Tpedcmasumu mexHo102i4Hy CXemy.

BapiaHm 2.

1. Po3kpumu 3micm mexHos02ili peazeHmMHOo20 MNom'AKWeHHA 800U.

2. Hasecmu 302071bHi 0104 E€HHA 3HE3aPaX(EHHA 800U.

3. Hasecmu 3a20n1bHi N0A0MEHHA 3He3CoseHHA 800u. [lpedcmasumu 8ubip mexHosno2iuHoi
cxemul.

4. Hasecmu npuKnad mexHoa02iYHOI cxemu 0YUUW,EeHHA CMi4HUX 800 8i0 Hagphmonpodykmis.

5. Po3kpumu 3micm mexHo02ili 3HeWKOOMEHHA CMiYHUX 800, W0 MiCMAMb XpoMmamu.

BapiaHm 3

1. MMpedcmasumu NpPUHYUNOBY MexXHOA02iYHY cXxemy Mi020mo8Ku NUMHOI 800U.
2. Po3kpumu 3micm mexHoso0zii nid2omosKu 800U 3 BUKOPUCMAHHAM be3peazeHMHUX memoois
3He3apax<eHHA 800u.
3. Hasecmu 302anbHi nonoxceHHA ioHOOObMIHHO20 3He3cosieHHA 800u. [lpedcmasumu subip
MexHOos102iYHOI cXemu.
4. Oxapakmepu3ysamu mexHosozii 0eMaH2aHYy8aHHSA 800U.
5. Hasecmu npuknad mexHonoe2iyHoi cxemu nepepobKu pioKux padioakmusHuUX 8i0xodie Ha
AEC.

MpnbaunsHMii nepenik NnUTaHb, AKi BUHOCATLCA Ha AKP

1. Hasedimb npuHyunosy mexHonociyHy cxemy Na-kamioHimosoz20 nom’skuwieHHsa e8odu. Onuuwime

0emasibHO cnocib niccomosKu 800U OAHUM MemoOOM.

2. [nAa AKux nompeb 8UKOPUCMOBYEMbCA 8000 HA MENA08UX eNeKMpPOCMAaHYiax? AKUM 8UMO2aM MA€E

gionosioamu ii akicHuUl cknao?

3. Hasedimb npuHyuUnosy mexHoso2iyHy cxemy H-kamioHimosoz2o nom’sKuieHHs eodu. Onuwime

0emasibHO cnocib niccomosxKu 800U OAHUM MemoOOM.

4. [ina akux nompeb 8UKOPUCMOBYEMbCA 8004 HA YEMEHMHUX 308000X?



5. Hasedimos npuHyunogy mexHosnoziyHy cxemy H,Na-kamioHimogoz2o nom’akweHHAa 8oou. Onuwime
demasnbHO criocibé niccomosxku 800U OAHUM MeMOOOM.

6. [le MOMHaG s8UKopucmosysamu cmiyHi 800U 8yeisibHOI Mpomucs080cmi?

1. Hasedimb ma 0emarsibHO oxapakmepu3ylime npuKaad mexHoa02iYHOI Cxemu 0YUWEeHHA CMiYHUX 800
8i0 Haghmonpodykmis.

8. AKi 3acmocosytomb memoodu 0715 0YUWEeHHA cMiYHUX 800 8i0 6apB8HUKIE?

9. Hagedimb mexHOM02i4HYy CXemy mepMOXiMiYyHO20 MNOM’ AKWeEHHA 800u. Onuwims 0emasnbHo cnocib
ni02omosKu 800U OaHUM MemoOOM.

10. [1na aKkux nompeb 8UKOPUCMOBYEMbCA 8004 HA 308000X 8U20MOB/EHHSA CKAOMapu?

11. Hasedimb cxemy oOHOCMyrieHe8oi YyCMAHOBKU 07A iOHIM0B8020 3HecosneHHA 800u. Onuwime
8emasnbHO cnocib nidczomosku 800U OAGHUM MeMOOOM.

12. AKumu memooamu 3HeWKOOHCYtomb CMiYyHi 800U, W0 Micmambe xpomamu? AKuli 8naus YuHAMb OaHi
pevyoB8UHU HO HABKOAUWHE cepedosuuje?

13. Hasedimb cxemy ycmaHOBKU 04 8UOAAEHHA MApeaHUto i3 mi03emMHUx 800 3 BUKOPUCMAHHAM
nepmaHazaHamy Kasito. Onuwime 0emassHo crnocib niocomosKku 800U OaHUM MemoOOM.

14. Akumu memoodamu 3HEWKOOXCYIomb CmMivyHi 800U, WO MICMAMb IOHU 8aXKUX Memanie? AKul enaus
YUHAMb OaHIi pevyo8UHU HO HABKOUWHE cepedosuuye?

15. Hasedimb npuHUUNo8y mexHoA02iYHYy cxemy 3He3asi3HeHHSA nio3emHux 600. Onuwims 0emasbHO
cnocib nio)comosKu 800U OaHUM MemOoOOM.

16. Po3kputime 3micm cmabinizayitiHoi 06pobKu 800U 1o 8iOHOWEHHIO 00 HaOKUMOYMeOopPEeHHH.

17. Hasedimb ma OemasnbHO oxapakmepusylime MPUHYUNO8Yy MEXHOM02IYHY cxemy ni620mosKu
numHoi 800U 3 NogepxHe8020 Oxcepena.

18. Ak nodinsemeocsa 8000, W,0 BUKOPUCMOBYEMbCA HA AEC, 30 AKICHUMU MOKA3HUKAMU ?

19. Hasedime ma OemanbHO oxapakmepusylime MPUHUUNOBY MEXHO/02iYHY CXeMy O4UCMKU
KOMYHQa16HO-Mobymoasux cmi4yHux 800.

20. [lna 4020 suKopucmosyroms 800y Ha memasnypeiliHux 3a800ax?

21. Poskpulime 3micm mexHos02il Mi020mosKu 800U 3 BUKOPUCMAHHAM pPeazeHmHUx Memoois
3He3apaXKeHHA 800U.

22. Y AKUX npoyecax 8UKOPUCMOBYEMbCA 8004 HA 36azavysanbHUX pabpukax?

23. Po3Kpulime 3micm mexHos102ii 3HEWKOOH#EeHHA CMiYHUX 800, WO MiCmMAMb [OHU 8AXCKUX Memaris.

Hasedimb mexHoso2iuHy cxemy.

24. AAKa 8000 BUKOPUCMOBYEMbCA MPU 8U20MOB/EHHI BICKO3HUX | CUHMEMUYHUX 80/10KOH?

25. Po3kpulime 3micm mexHonoeili 3HeWKOoOHEeHHA CMIiYHUX 800, W0 micmame xpomamu. Hasedimeo

MmexHOo102i4YHy cxemy.

26. B Akux npoyecax 8uKopucmosyroms 800y Ha 308000X CUHMEMUYHO20 Kay4yKy?

27. Hagedimbe mexHoM02i4HY cxemy B8QaNHAHO-C0008020 MNOM’AKWEHHA 800uU. Onuwime 0emasibHO

cnocib niocomosKu 800U OQHUM MemOoOOM.

28. Oxapakmepu3ylime ocobsausocmi 8000M10CMAYaHHA NIONPUEMCME a1€2KOI MPOMUCI080CMI.

BapiaHnm Ne15

29. Poskpulime 3micm mexHos02ii Ni020mosKu 800U 3 BUKOPUCMAHHAM be3peazeHmHUX memodis
3He3apaxceHHA 800u. Hasedimb mexHon02iYHYy cxemy.

30. Oxapakmepu3sylime ocobausocmi 000N0cMA4YaHHA NiONPUEMCME XAPYOB80I MPOMUCA080CMI.

31. Hasedimb ma demanbHO oxapakmepu3sylime npuxkaad mexHon02i4Hoi cxemu nid2omosKu eodu, W0

mMicmume cmadito 8unyvYeHHA Himpamis.

32. AKi memodu suKopucmosyromsca 0715 3HEWKOOHEHHA CMIiYHUX 800, W0 MicAMb HAGhMonpoodyKkmu.

Hasedimb nepesazu ma HedoiKu.



33. Hasedimb npuHyunosy mexHoso2iuHy cxemy KOMOIHOBAHO20 MOM’AKWeEeHHSA 800U 3 BUKOPUCMAHHAM
peazeHmMHo20 ma ioHoobmiHHo20 memodis. Onuwimb O0emasabHo crnocié nidecomosKu 800U OAHUM
mMemooom.

34. Oxapakmepu3sylme ximi4HUl cknad cmivyHUX 800 cnupmMoso2o 8upobHuymea. Hasedime memoou
3HeWKOOMeHHA MAKUx CMiyHUX 800.

35. Hasedimb ma demasnbHO oxapakmepusylime npuKkaao mexHOs02iYHOI cxemu rnepepobKu pioKux
padioakmueHux gioxodie Ha AEC.

36. AKuli memod 3acmocogyromeb 0414 O4YUWEHHA CMOKi8 MiOnpueMcme ayemamHo2o ma rnosnaiamioHo20
B0/10KOH?

37. Haeedimb 3az2anbHi 00} EHHA IOHOOOMIHHO20 3HecosieHHs 6o0u. QObrpyHmyilime 8ubip

mexHosoziyHoi cxemu. Hasedimb npuxknad mexHon02iuHOI cxemu.

38. Poskpulime cymHicmoe ¢hizuyHux memoodie Oezaaszauyii eodu. AKi npucmpoi sukopucmosyrome 075
peanizauii daHux memodis?

39. Hasedimb npuHYUMNOBY MEXHOA02IYHY CXeMy 3HeCOsaeHHA 800U 3 8UKOPUCMAHHAM 380P0OMHO20
ocmocy. Onuwime 0emasnbHO crnocib nid2comosKu 800U OAHUM MEMOOOM.

40. [Ansa aKux nompeb BuUKOpPUCMOBYEMbCA 68000 HA 308000X B8U20MOB/EHHA  Kucaom?
Oxapakmepu3sylime cucmemu 8000M0CMAYAHHSA, W0 Peasizytomeca Ha OGHUX MNiIONPUEMCMEBAX.

Poboyy npozpamy oc8imHb020 KomnoHeHma (cunabyc):
CknadeHo OoueHmMom, K.m.H., nywko O.B.

YxeaneHo Kagpedporo Ema TPl (npomokoa Ne 17 sio _29.05.2025)

IMoz2o0dxceHo MemoduyHoro Komicieto IXP (npomokon Ne 11 8id 27.06.2025)
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