E HauioHanbHWIA TeXHIYHUIA YHiIBEpcuTeT YKpaiHu

ag «KUIBCbKUWA NOMTEXHIYHUN IHCTUTYT EKonorii Ta TexHoAorii

imeHi IFOPA CIKOPCbKOTO» POCAMHHMX NoAiMepiB

TexHonorii ounLEeHHa Boau

Po6oua nporpama HaB4YanbHOi gucumnnivu (Cunabyc)
PeKBi3nTK HaBYaZIbHOI AUCLUNIHU

PiBeHb BULOI OCBiTH Mepwuii (6axkanaep)

Fany3b 3HaHb 10 MpupodHu4i HayKu

CneujianbHictb 101 Ekonoeis

OcBiTHA nporpama EKonozia
Cratyc gucumniiim Bubipkosa
®dopma HaBYaHHA 3004Ha

Pik niarotoBKu, cemectp 4 Kypc, ociHHIl cemecmp

O6car aucumnniHm

CemecTtpoBuit
KOHTPO/1b/ KOHTPO/bHI
3axoam

Po3Kknapg 3aHATb

MoBa BMKNapaHHA
IlHpopmauia npo
KepiBHUKa Kypcy /
BMKANagaudiB

4(120)
3anik

10 ayoumopHux 200UHU Ha cemecmp (6 200UH AeKyiliHUx ma 2 200UHU
MPAKMUYHUX 3aHAMb ma 2 200UHU 1a60paAMOPHUX 3aHAMb)

YKpaiHcbKa

NekTop: https.//eco-paper.kpi.ua/pro-kafedru/vykladachi/glushko-olena-
volodimirivna.html|
MpaKkTnyHi /CemiHapCbKi:

https://ecopaper.kpi.ua/prokafedru/vykladachi/qlushko-olena-
volodimirivna.html|

JlabopamopHi: https.//eco-paper.kpi.ua/pro-kafedru/vykladachi/glushko-
olena-volodimirivna.html

https://do.ipo.kpi.ua/course/view.php ?id=2654

Po3miweHHA Kypcy
Mporpama HaBYa/IbHOI AUCLUNAIHN

1. Onuc KpedumHozo modys, lio2zo mema, npedMem 8UB4YAHHA Ma pe3ysbmamu HA84YAHHA

1.1. Mema KpedumHo20 MoOy/iA.

Memoto sus4eHHs 0aHO020 KPeOUMHO20 MOOYsA € POPMYBAHHA y CMyOeHMi8 KOMI/eKCy 3HaHb 8
obsacmi cyyacHux mexHosnoeili 8000Mi020MoBKU Ma 800004YUW,EHHSA, KOMI/IEKCY YMiHb Ma HABUKIS,
HeobxiOHuUx 0aa o06rpyHmosaHoz2o 8ubopy ma nNpPoeKMysaHHA mexHos02ili 800004UWEHHA 8
3anexcHocmi 8i0 8uUxiOHO20 CKAady 800U, O MAKOM PO3pPobKU pecypcoehekmusHUX mexHOs0e2ili
MPOMUCI08020 8000KOPUCMYBAHHA

BoOHI pecypcu € cmpameziyuHUMU 018 KOXHOI Oepiasu,

OCKinbKu 3a6e3nevyyromes yci cehepu
wumms i 20cnodapcoKoi BignbHOCMI AOOUHU, BU3HAYAIOMb PO38UMOK MPOMUCI080CMI MA CiflbCbKO20
2ocrnodapcmea, Po3MiljeHHA HaceneHUX fyHKmig, opaaHi3auii 8ionovYuHKy ma 0300posseHHA atoodedl.
IcHyto4i nidxodu 0o 8000KOPUCMYBAHHA MA 8000CMOMUBAHHA CIPUYUHAIOMb 3HAYHE QHMPONO2EeHHE
HABAHMAXEHHA HA NpUupoOHi sodolimu. Tomy Ha CbO20OHIWHIU OeHb YKpaiHa xapakmepu3yembcs
NPakmuy4yHoro siocymHicmio eo0olim, 800U AKUX Hanexcams 00 nepwoi Kamezopii aKkocmi. 3Ha4yHa
YacmuHa HacesneHHA He 3abe3neyyemoscsa AKICHOK nuUMHOK 8000t0 i Hadani uys npobaema 6yde
3020CMprOBAMUCL, OCKifbKU 8 c8imi 8i06ysaomoca 3HAYHI KAIMAMUYHI 3MIiHU, WO BUKAUKGHI

2106anbHOIO aHMpPoOozeHHo  OifnbHicmio. 3Ha4yHoo npobaemoro € 3acmapini mexHoaoezii


https://ecopaper.kpi.ua/prokafedru/vykladachi/glushko-olena-volodimirivna.html
https://ecopaper.kpi.ua/prokafedru/vykladachi/glushko-olena-volodimirivna.html

8000Mi020mo8Ku, W0 bysau cnpoeKmo8aHi y MuHyaomy cmoaimmi i 8ionosioHo 00 308cCim iHWoi skocmi
ma Kinekocmi Oxcepen sodonocmayvyaHHa. Cumyauisa WopoKy YCKAAOHIOEMbCA 8i0Cmasno cmpamezieto
8000CMOMUBAHHSA, 0C0bUBO Yy MPOMUC/AI0BOCMI, KA 8 YKpaiHi 3alimae nepwe micye 3a o6’emamu cKuody
CmMi4yHuUx 800.

BidnogsioHo 0o memu nidecomosKka 6aKanasepie eUMa20E  (OPMYyBAHHA  HACMYMHUX
KomnemeHmHocmeli:

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

- 30amHicmb PO3pPi3HAMU MexHOs02iYHI npouecu supobHUUMS, su3Ha4Yamu Oxepena i wasaxu
HOOX00M(EeHHS Y HOBKO/AUWHE MPUPOOHe cepedosulye WKioAUBUX KOMIMOHEHMI8, ouiHro8amu ix
8/1UB Ha CMAH 300p08'a AOUHU MA AKICMb 008KinA.;

- 30amHicmb 800CKOHAAKOBAMU, MPOEKMYy8amu, peasizogysamu ma exkcrnayamysamu mexHonoail
ma 06/1a0HAHHA 0YUWEHHA Ma nepepobKu 8uxiOHUX 2a3i8, cmiyHUX 800 ma meepoux 8ioxodis

1.2. OcHOBHI 3080aHHSA KpedumHo20 MoOy/iS.

- Po3ymimu OCHOBHIi KOHUenuii, meopemuy4Hi ma npakmu4Hi npobaemu 8 2any3i npupooOHUYUX
HAyK, Wo HeobxiOHi 0na aHanizy i npuliHAMmMSA piweHsb 8 cghepi ekonoaii, oxopoHU 008KinNAA ma
0nMMuMQasbHO20 NPUPOOOKOPUCMYBAHHS;

- [posodumu nabopamopHi  00CniO#eHHA i3  30CMOCYBAHHAM  Cy4dCHUX  npusaadis,
3a6e3neyysamu  O00CMAMHIO MOYHICMb BUMIPHOBAHHA ma 00CMOBipHicmb pe3ysabmamis,
06pobasMU oMmpuMaHi pesynsmamu;

- Po3pobnamu mexHonoeil, sukopucmosysamu npouecu ma anapamu, wo 3abe3sneyyromeo
epekmueHe pPo30ineHHs, KOHUEHMPYBAHHS, BUJYYEeHHS, 0eCmpyKyito WKiGAU8UX OOMIUWIOK Yy
B00HUX cucmemMax i 2a308uUx cepedosuulax, nepepobKy ma ymusnizayito 8ioxodis;

- 3acmocosysamu memo0os102ii ma mexHos02ii MpoekmyeaHHs, peanizayil ma enposaoieHHs
npuUpPOO0OXOPOHHUX MexHonorili ma 06aadHaHHA, 30ilicHKL8AMU MPOEKMHO-KOHCMPYKMOPCLKY
disnbHicme.

2. TpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCUMNANIHM (Micue B CTPYKTYPHO-/IOriUHiA cXemi HaBYaHHA 3a
BigNoBiAHOI0 OCBITHLOIO NPOrpPamoto)

BusueHHs OucyunniHu «TexHonoeii o4yuwjeHHA e00u» 6a3yemobca Ha 3acadax HMezpauii
PIBHOMAHIMHUX 3HAHb, OMPUMAHUX CMYOeHMamu npomsa20M mpsoX pokie bakaaaspiamy npu 8U8YeHHI
ducyunaiH MpupoOHUY020 MA iHHEeHepHO-MexXHIYHo20 CrpAMY8aHHA. [MucyunniHa «TexHonozii
oYuuweHHA 800u» € (hyHOAMEHMANbHOO OCHOBOK, W0 MAE 3abe3nevyumu po38’A3aHHA KOMIMAEeKCHUX
npobnem 6 obaacmi 3axucmy eidpocghepu, pPaAyioOHAAbHO20 BUKOPUCMAHHA B00HUX pecypcie ma
CrpAMOBAHA HA 2n1UubOKe nepeocMUCieHHA HAABHUX mda CMBOPEHHA HOBUX UiniCHUX 3HAHb ma
npogpeciliHoi npakmuku. AucyunniHa « TexHonoezii ouuuwyeHHA 8o0u» 3abe3neyye 8UKOHAHHA Kypcogozo
MPOEKMY 3 mexHOos102ili ma NPOEKMY8AHHA 2asy3e8ux 8UpPobHUYME ma 6aKaanaspCbKo2o MPOoEKMy.

3. 3micT HaBYaNbHOI AUCUUNNIHU
Po30in 1. TexHonozii nid2comosKku eodu

Tema 1. TexHonoeia nidcomosku 800U 3 [osepxHesux Oxepen. KnaacuyHa cxema
goodonidcomosKu

Tema 2. TexHonoeii 3He3apaxceHHA 800U 3 BUKOPUCMAHHAM pea2eHmHuUx ma b6e3peazeHmHuUxX
memodis

Tema 3. CneuyiansHi memoou obpobku 800u. TexHosoe2ii 3He3anMi3HEHHA Ma 0eMaH2aHY8AHHS
g8oou

Tema 4. TexHon02ii MOM’AKWEHHA 800U

Tema 5.[Tpomucnose 8000M0CMAYaHHA. TexHo102ii 3HeCoNeHHA Ma onpiCHeHHA 800U



Po30in 2. TexHonozii o4uweHHAa cmiyHUX o0
Tema 6. OpeaHizauia 8000MOCMAYAaHHA HA NPOMUCAo8UX 06’ekmax. [puHYUNU CMBOPEHHS

060pOMHUX Ma 3aMKHeHUX cucmem 8000KOPUCMYBAHHA

Tema 7. KnacuuyHa mexHosozia nepepobKu KOMyHAMbHO-Mo6ymMosux cmiyHux 800
Tema 8. TexHon02i4HI npuliomu ma cxemu 8uUnyYEHHS BAXCKUX Memaris, xpomamis, ¢gmopu dis

ma yiaHidie i3 cmiyHUX 800

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

Hagmonpodykmu, gheHonu, hopmansoezio

Tema 10. TexHos02il 3HEWKOOMEHHA WAXMHUX 600. YmeopeHHS ma nepepobKa pidKux

padioaKmueHux 8i0x00ie Ha AMOMHUX e1eKmPOCMaHyisax

4. HasuanbHi maTepianu 1a pecypcu

bazoea nimepamypa

1. Tomens M. 4., UWabaili T. O., PadoseH4uK A.B. @i3uxko-ximiyHi oCHOBU rpoyecie o4uu,eHHs 800u:
niopy4yHuK. — K.: KoHoop-BudasHuymeo, 2019. — 256 c.

2. lsaHeHko O.l., Hoca4osa 10.B. TexHoeKkonoeia: [Miopy4yHUK.- Kuis: BuoasHuuili dim «KoHOop»,
2017.-294 c.

3. Padoseryuk A.B., lomensa M.[]. ®izuko-ximiuHi memoodu OoovuuweHHA eo0u. [liopy4HuK. — K.:

KoHOop-BudasHuumeo, 2016. — 264 c.

AonomixcHa nimepamypa

4.

5.

10.

11.

12.

Fomensa M./A., KpuceHKko T.B., Omenvuyk H0.A. Memodu ma mexHon02ii 0YUUWeHHA CMiYHUX 800:
Haesu. nocib. /— Cesacmonons: IHcmumym sdepHoi eHepeaii ma npomucsaosocmi, 2012. — 244 c.
Fomensa M./A., Padoseryuk B.M., lLlabnili T.0. OcHOBU poeKkmye8aHHA O4YUCHUX criopyd: Hasu.
noci6. — K.: TOB ,,IHpodpyK”, 2013. — 175 c.

TexHOn02i9 ma 06/1a0HAHHA 00epPHAHHA MUMHOI ma mexHiyHoi 8odu. Mpakmukym. YacmuHa 1.
[EnekmpoHHuli pecypc]: Has4yanbHuli nocibHUK 0asa cmyd. cneyianeHocmi 161 «XimidyHi
mexHon02ii ma iHxeHepia», cneyianizayii «XimiyHi mexHoa02ii Heop2aHiYHUX pe4yosuH ma
godooyuweHHa» / H.M. Toacmonanosa, M.l. JlimuHceka, T.I. ObyweHko; Kl im. lzopsa
Cikopcbko20 — EnekmpoHHi mekcmosi 0aHi (1 ¢alin: 4,00 Mbatim). — Kuie : Kl im. lzopsa
Cikopcbkozo, 2019. — 101 c.

Opnos B.0. BodonocmayaHHA NpoMUCA08uUX Mionpuemcmsa: Has4y. nocib. /B.O. Opnos, /1./1.
JlumeuHeHkKo, A.M. Opnosa. - K.: 3HaHHA, 2014.-278 c.

A.K. 3anonscekull, H.A. Miwkosa-KnumeHko, I.M. AcmpeniH, M.T. bpuk, [1.l. 8o30uk, T.B.
KHA3bK08I. Di3UKO-XiMiYHIi OCHOBU MexHOos02ii ouuweHHa cmiyHux 800: [liopyuHuk. — K.: /1ibpa.
2000 - 551 c.

KaHanizayis. 3o8HiwHi mepexci ma cnopydu. OCHOBHI nonoxeHHA npoekmysaHHa : [bH B.2.5-
75:2013 / MiHicmepcmeo pe2ioHanbHo20 po3sumky, bydisHUUMea ma *ums080-KOMYHA1bHO20
eocriodapcmea Ykpainu. — Kuis, 2013. — 134

Hlushko O. Efficiency estimation of cation-exchange recovery of heavy metals from solutions
containing their mixtures ./ Gomelya N. Trohymenko G.,Shabliy T., Hlushko O./ Technology audit
and production reserves.- 2018. - Ne 2/3 (40). P.41-48. https://doi.org/10.15587/2312-
8372.2018.129633

Gomelia N.. Electroextraction of heavy metals from wastewater for the protection of natural
water bodies from pollution./ Trokhymenko G., Hlushko O., & Shabliy T. / Eastern-European
Journal  of  Enterprise  Technologies.-  2018.- Ne  1(10 (91).- P. 55-61.
https://doi.org/10.15587/1729-4061.2018.123929

. Tnywko O.B. OuyiHKa eghekmusHoCmMi enekmpoximiyHoi nepepobKu pezeHepayiliHUX pPO34YuHis,

wo micmame ioHuU saxckux memasnis. / lomena M./., Puxcyk O.M. // Haykosuli 36ipHUK «BicHUK


https://doi.org/10.15587/2312-8372.2018.129633
https://doi.org/10.15587/2312-8372.2018.129633
https://doi.org/10.15587/1729-4061.2018.123929

HayioHanbHo2o mexHiyHo2o yHisepcumemy YKpaiHu «Kuiscbkuli noaimexHiyHul iHcmumym
imeHi leopa Cikopcbkoeo», Cepia «XiMmiyHa iHMEHepid, ekonozia ma pecypcolbepexeHHa»», No
1(18).2019. C.58-63; ISSN: 2664-1763 (Online)

IHgpopmauyiliHi pecypcu 8 InmepHemi

1. MpodpecitiHa Acouiauia Ekonozie Ykpairu ([AEY) - https.//pae.com.ua/

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

3.
4.

5.

bibniomeka im. B.l. BepHaOcbKo20 — www.nbuv.gov.ua
ExonoeiyHuli nopman YkpaiHu — www.ecologya.com.ua

HaB4yanbHUMU KOHTEHT

MeToauKa onaHyBaHHA KPeaUTHOTO MOAYNA

JlekyiliHi 3aHamma

JlekyiliHi 3aHAMMA cnpaMoB8aHi Ha:

HOOAHHA CYYaCHUX, YiniCHUX, 830EMO3A/IEHHUX 3HAHb 3 OUCUUNAiIHU «TexHonoe2ii oYyuuleHHA
800U », pieHb AKUX BUSHOYAEMbLCA Uin1b0BOI YCMAHOBKOK 00 KOXHOI KOHKpemHoi memu;
3a6e3ne4yeHHsA 8 npouyeci nekyii meopyoi pobomu cmyoeHmie crisibHO 3 BUKAAOAYEM;

BUXOBAHHA y cmyodeHmie npogeciliHo-0inosux AKocmel i pPo38UMOK y HUX camocmiliHoz2o
meopY020 MUCNEHHA;

GopmMyB8aHHA y cmydeHmie HeobxiOHo20 iHMmepecy ma HAOAHHA HAMPAMKY 078 camocmiliHoi
pobomu;

BU3HAYEHHA HA CYYACHOMY piBHI pO38UMKY HAYKU i mexHiKu 8 0bs1acmi npoeKkmysaHHA 04YUCHUX
crnopyo, egheKmusHUX MexHOo02ill OYUWEHHA CMiYHUX 800, 8000Mi020MOBKU, MPOEKMYBAHHSA
8000060POMHUX MA 3AMKHYMUX cucmem 8000KOPUCMYBAHHS;

gidobpaxceHHA MmemoOu4yHoi 0bpobku mamepiany (8udineHHA 20/108HUX OYMOK | MO/IOHEHD,
nioKpecneHHA 8UCHOBKIB, M0BMOPEHHA iX y pPi3HUX POPMYMHOBAHHSAX);

BUK/AOAHHA YiMKOH | ACHOK MOBOK, PO3'AICHEHHSA 8CiX HOB0BBEOEHUX MEPMIHI8 | MOHAM®b;
docmynHicme 014 cripuliHAMmsaA 0aHoi ayoumopiero.

Ha3zea memu nekyii ma nepesnik 0CHOBHUX NUMAHb

Ne
/ (nepenik dudakmuy4Hux 3acobis, nocunaHHA Ha nimepamypy ma 3a60aHHA rodun
3/n
Ha CPC)
1 TexHonoezia nidcomoeKu numHoi eodu. 3He3apaxeHHA 800u. TexHosnoeaii 2

3He3asi3HeHHA ma 0eMaH2aHyB8AaHHA 600U

1.1 Knacughikayis 0omiwoK 3a oucnepcHum cmaHom. KraacuyHa cxema
ni02omosKu numHoi 800u

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

1.2 OcHo8HIi Oe3iHthekmaHmMu, W0 BUKOPUCMOBYHOMbLCA 8 MEXHO/02IAX
nidcomosKu numdoi 8o00u. TexHon02iYHi npuliomu ix 3acmocysaHHA. Cy4yacHi
nioxodu 00 3He3apaxeHHA 600U 8 rnpouyeci nNidecomosku numMHoi eodu 3
rnosepxHesux 0xcepes1 000MOCMAYAHHS.

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

1.3 3He3ani3HeHHA nid3eMHUX, NosepxHesux 800. BudaneHHA MapaaHuto
ma Himpamis 3 800u.



https://pae.com.ua/
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Jlimepamypa: [1] c. 238-244

3as80aHHA Ha CPC. BoOHi pecypcu YKpaiHu. OCHOBHI MOKA3HUKU AKOCMi
numHoi 8o0u. OcHosHi Oxcepesna bakmepuyudHo2o 3a6pyOHEeHHA No8epxXHeBUX
ma nidzemHux 800. Popmu 3HAXO0OHEHHA 301i30 8 MOBEPXHEBUX MA Mi03eMHUX
sodolimax. LLIKidnusuli 8rnaus Himpamie Ha opeaHi3m OOUHU

TexHosno0e2ii peazeHMHO20 Nom'aKweHHA 800u. [emiHepanizayia numHoi

8o0u. TexHon02iA iIOHOOBMiIHHO20 3HeconeHHA eodu. MembpaHHi memodu
onpicHeHHsA 800u.
2.1 PeazeHmHe nom’sakweHHA 800u. BarnHsaHe, codose, ayxHe ma gocghamHe
nom’akweHHs 8odu. KombiHoeaHi memoou nom’sKuieHHs 800uU. TexHoa02iuHa
cxema cmaHyii peaeeHmMHo20 nom’akweHHa 8o0u. OcHosHi cmadii npouecy.
3acmocy8aHHA KodaynasHmie ma ¢/1oKyAaHmMI8 8 peazeHMHOMY MoM’ SKWeHHI
800u. OcsimnaeHHs nom’skweHHs 800u. OCHOBHI criopyou peazeHmMHoz20
eocriooapcmaad.

Jlimepamypa: [1] c. 239-241
2.2 loHOObMiHHe nom'aKweHHA 800u. TexHos02iYHA cxema iOHOOObMIHHO20
3HecoseHHA 600u. OCHOBHI MPUHYUNU o0peaHi3auii iHii iOHO0OMIHHO20
3Hecos1eHHsA 800uU. MembpaHHi mexHos0e2ii onpicHeHHs 800U

Jlimepamypa: [1] c. 241-244 .

3as0aHHA Ha CPC. TepmoximiyHi memoou nom’sKkuieHHA 800uU. BusHayeHHs
003 peaezeHmis. KoHcmpyKuii KamioHimosux inbmpie ma 3axucm  ix
anapamypu i KOMyHiKauiti e6i0 Koposii. BupiweHHA npobaemu ymunizauii
pezeHepayiliHUx po34yuHis.

TexHono02ii 3HeWKOoOMeHHA cMiYHuUX 800
3.1 TexHon02iYHA CXeMa OYUWEHHA KOMYHAsIbHO-MobYymosux CmMiyHUX 800.

3HEWKOOHEHHA 2a1b80HOCMOKIB.  TEXHOM02IYHI CXEMU BUMAYYEHHA BAHKUX
memasnis.
Jlimepamypa: [1] c. 244-247
3.2 BunyyeHHa 3 cmiyHUx 800 xpomamis, ¢pmopudis, yuaHidie. TexHOn0z2iYHi
cxemu.
Jlimepamypa: [7] c. 209-219.
3.3 3HewkKoOHeHHA waxmHux 800 8UO0BYmMKy 8yeinnd, 3a.1i3a, ypaHa.
Jlimepamypa: [1] c. 247-249, [2] c. 46-489,

3as80aHHA Ha CPC. Ymunizayia ma ycyHeHHA ocady supobHUYUX CMIiYHUX
800. YM0o8U CKUOAQHHA cmivyHux 800 y s8o0olimu. YmeopeHHa ma nepepobka
pidKkux padioakmuesHux sioxodie Ha AEC.

Bcboeo

NabopaTopHi 3aHATTA

Y cucmemi npodgpecitiHoi nidcomosku cmyodeHmie nabopamopHi 3aHAmMma 3alimaroms 20 %
ayoOumopHo20 HABAHMAMEHHA. bydyyu O0rnosHeHHAM 00 reKyiliHo2zo Kypcy, 80HU 3aKaadarome |
¢popmyroms ocHosuU Keanigikauii 6akanaspa 3 ekonoeii. Memoro n1a60pamopHO-NPaKMuU4YHUX 3aHAMb €
pPO38UMOK y cmyodeHmig eKcrnepuMeHmanbHUX HABUYOK, O0O0CAIOHUYbKO20 Mi0xody 00 BUBYEHHS
npeomemy, 3aKpirnaeHHs meopemuyHo20 Mamepiany.

Hazea memu 3aHAMmMA ma nepeniK OCHOBHUX NUMAHb

Ne . .
(nepenik dudakmuy4yHoz20 3abe3nevyeHHs, NOCUAAHHA HA Aimepamypy ma 3a80aHHA Ha | [OOuUH
3/n
CPC)
1 | O4ucmeka 800u 8i0 xpomamis pea2eHMHUM MeMoooM




2 | Buny4eHHsa Kaomito 3 peceHepayiliHo20 po34uHy eneKmpoximiyHUM Memooom 0.5
3 | ModynbHa KoHmposabHa poboma 3 po30inie 1-2 0.5
Bcbozo 2

MpaKTU4Hi 3aHATTA

Y cucmemi npodgpeciliHoi nidecomosku cmydeHmis no OaHili AucyunaiHi NPaKmMu4Hi 3aHAMmMs

3alimaroms 20 % ayOumopHO20 HABAHMAM(EHHA. bydyuu O0no8HEHHAM 00 seKUiliHo2o Kypcy, 60HU

3aKknadarome i hopMyromes OCHOBU Keanighikauii 6akanaspa 3 exkonoeii, a came 3axucmy 8o0olim sid

GHMPOMNO2EeHHO20 B8MAU8Y. 3MICM YuUX 3aHAMb i MemoOUKa iX nposedeHHA MOBUHHI 3abe3nevyysamu

PO3BUMOK MBop4oi aKkmusHocmi ocobucmocmi. BoHU po38uearome HayKose MUC/AEHHA i 30amHicmes

Kopucmyeamucs creyiasbHOK mepMiHOo02i€r, 00380/580Mb nepesipumu 3HaHHA. Tomy 0aHuli eud

pobomu sucmynae 8axsUBUM 30CO60M 0MepamusHo20 3860POMHO20 38'A3Ky. [MpakmuyHi 3aHAMMSA

MOBUHHI BUKOHYBAMU HEe mMIiAbKU Mi3HABAAbHY | BUXO0BHY (bYyHKUii, ane [ crnpuamu 3pOCMAHHIO

cmyoeHmi8 K M8opYUX NPAUiBHUKI8 8 061aCcMi 0XOPOHU HABKOAUWHbLO20 MPUPOOHO20 cepedosuuyd.

OCHOBHi 3a80aHHA UUKAY NPAKMU4YHUX 3aHAMb!

donomozamu cmydeHmaM cucmemamusysamu, 3aKpinumu i noenubumu 3HaHHA meopemu4vHOo2o

xapakmepy 8 061acmi po3pobKu ma nPoeKkmMyeaHHs 04UCHUX Cropyo;

Hag4umu cmyoeHmie npuliomMam BUPIWEHHA MPAKMUYHUX 3080aHbL, CHPUAMU 080/00iHHIO

HOBUYKAMU MA 8MIHHAMU 8UKOHOHHSA PO3PaxyHKie, 2pagiyHUx ma iHuux eudie 3a800Hb;

Has4yumu ix npauyroeamu 3 HAyKOB8OH ma 008i0KOBOH simepamyporo, OOKYMeHmMauiewo |

cxemamu,

popmysamu B8MIHHA 84UMUCA camocmiliHo, mobmo onaHogysamu Memooamu, crnocobamu i

HPUUOMGMU CAMOHAB4YAHHA, cCAMOPO3B8UMKY i CAMOKOHMPpPOsiko.

Hazea memu 3aHammsa ma nepeniK OCHOBHUX NUMAHb

e (nepenik dudakmuyHoz0 3ab6e3neyeHHA, NOCUAAHHA HA Aimepamypy ma 3a80aHHA Ha | [oOuH
3/m CPC)
1 | TexHonoeii numHo20 8o0onocmavaHHA. [lionpuemcme xap4yoeoi, yenwnosHo- | 1
naneposoi ma meKcmusasHOIi NPomMmucao080cmi:
CKna0 ma ob6caz2 cmiyHuUX 800, OCHOBHI mexHos102iYHi npuiiomu ix nepepobKu
Cy4yacHi mexHon02i4Hi Npuliomu 8 NPoyecax 3He3apPareHHA 800U
Jlimepamypa: [7] c. 249-254.
OpeaHizayia ~ obopomHux  cucmema  8000MOCMAYAHHA  HA  MPOMUCA0BUX
nionpuemcmeax. CKknad , obcse ymeoprosaHux cmivyHux 600. OCHOBHI nioxodu 0o
3HEWHKOOMeHHA cMmiYHUX 800 OAHUX NiONPUEMCMS8
Jlimepamypa: [2] c. 115-118,12-137,200-204,228-233,261-263,286-290.
3as80aHHA Ha CPC. Peanizayis memodie 3He3apaxeHHA 800U HA Cy4aCHUX KPYrmHUX
cmaHyisx sodonidcomosKu 8 YKpaiHi ma ceimi. CyyacHi mexHosnoeii 6e3apeazeHmMHo20
ocgimsaeHHA 800U
2 | 3anik 1

Bcwoeo




6. CamocrTiiiHa poboTa

CamocmitiHa poboma cmydeHmis 3alimae 90 % 4acy sus4yeHHA KpedumHo2o Mmodyns. [on08He
3a80aHHA camocmiliHoi pobomu cmydeHmie — ye OrnaHy8aHH HAYKOBUX 3HAHb 8 obaacmi
MPOEKMYBAHHA OYUCHUX Copy0, eheKmMUBHUX mexHO02ill 0YUUWEeHHA CMiYHUX 800, 8000Mi020MOBKU,
MPOEKMYBAHHA B8000060POMHUX MA 3AMKHYymMuUX cucmem 6000KOPUCMYBAHHSA, WO He esiliuau y
nepesnik AekuiliHUX nuMaHe, WASXOM 0cobucmozo nowyky iHgopmauii, popmMy8aHHS AKMUBHO20
iHmepecy 0o meop4oz20 nidxoody y Has4abHili pobomi.

No » Kinbkicmeo
Hazea memu, wjo suHocumMsCsa Ha camocmiliHe onpPayrO8aHHS
3/n 200uUH CPC

Po30din 1. TexHonozii nid2omosKu eoou

1 BodHi pecypcu YKpaiHu. OCHOBHI MOKA3HUKU AKOCMIi MUMHOI 800U
Jlimepamypa: [1] c. 165-168

OcHogHi Oxtepesnia bakmepuyudHo20 306pyOHEeHHA o8epxXHe8UX ma nio3emHuUX
800.

Jlimepamypa: [1] c. 20-21

Cy4acHi nioxodu 0o 3He3apaxceHHs 800U 8 rpoyeci Nid20mosKu NMUMHoi 800U 3
nosepxHegux 0xcepesn 8000MOCMAYAHHA

Jlimepamypa: [4] c. 210-225.

®opmu  3HAXOO0MEHHA 307i30 8 [osepxHesUX ma mni03eMmHUx 8000lmMax.
LIkidnueuli enaus Himpamie Ha 0P2aHI3M MOOUHU.

Jlimepamypa: [7] c. 129-131

Peanizauyis memodie 3He3apaxceHHA 800U HA Cy4YaCHUX KPYMHUX CMAHYiAxX
8000Mi020mosKu 8 YKpaiHi ma ceimi

Jlimepamypa: [5] c. 138-144. 50
Bu3Ha4eHHA 003 peazeHmis

Jlimepamypa: [5] c. 59-61.

TepmoximiyHi Memoou Nom’aKwWeHHs 800U.

Jlimepamypa: [7] c. 78-80.

KoHcmpykuii kamioHimosux ¢hinempie ma 3axucm ix anapamypu i KOMyHikayil
8i0 Kopoa3il.

Jlimepamypa: [1] c. 177-179.

BupiweHHsa npobaemu ymunizayii peceHepayiliHux po34uHis.

Jlimepamypa: [7] c. 98-118.

Cy4acHi ceimosi mexHono02ii nidcomosKu NUMHoi 800U

Jlimepamypa: [1] c. 238-239.

Po30in 2. TexHoso02ii o4uweHHA cmiyHUx 800

2 | Ymosu cKudaHHA cmivyHux 800 y sodolimu

Jlimepamypa: [8] c. 75-77.

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

Memodu pezeHepauii adcopbeHmis nicas o4uwW,eHHA CmiyHuUx 800.
Jlimepamypa: [8] c. 280-287.
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mMeMbpaHHUX npouyecie
Jlimepamypa: [8] c. 198-207,342-346
Cy4yacHi mexHonoezii 6eapeazeHMHO20 ocg8imsaeHHA 800U

OuuweHHs cmivyHUX 800 Ues1t0a1030-NManeposux supobHuUyms
Jlimepamypa: [7] c. 578-583
YmeopeHHa ma nepepobKa piokux padioakmusHux gidxodie Ha AEC.
Jlimepamypa: [5] c. 33-36, [5] c. 27-27
XapakmepucmuKa OCHOBHUX 8s1acmusocmeli opeaHiyHux ioHimis. Anapamu 0ns

Jlimepamypa: [8] c. 79-90

3 | MoOdynbHa KoHmMposabHa poboma 3 po30inie 1-2 6
4 3anik 6
Bcbo2o 200uH 110

3abe3neyeHHA NPOPAMHUX pe3yaAbmamie CKAado8uUMU 0C8IMHbO20 KOMIOHEHMY

Haszsa OK JlekuiliHi 3aHAMmMA MpakmuyHi ma nabopamopHi
3aHAMMA, iHOUBIOYaANbHI
30800HHA
Posymimu OCHOBHI Jlekuis 1. TexHonozia | [lpakmu4He 3aHAMMA 1.
KOHUenuii, meopemu4Hi ma | niocomosKu numHoi 800u TexHonozii AUMHO20
NPakmuyHi  npobsemu 8 Jlekyis 3. TexHon02il' | go30m0cmayanms. Midnpuemcme

2any3i NpupPOOHUYUX HAYK,
wo HeobxiOHi 0na aHanizy i
npuliHAMMA  piweHb 8
cepepi eKosnoeii, 0xopoHU

3HEWKOOMEeHHA CmiyHUX 800

Xap4o80i, yesnn03Ho-naneposoi
ma meKcmunbHoi
rnpomucnosocmi:

doekKinns ma cknad ma obcse cmiyHUx 800,
onMmumasibHo20 OCHOBHI mexHo02iYHi npuliomu
lposodumu nabopamopHi JlabopamopHa poboma 1.

o0ocnidmceHHA i3
30CMOCYBAHHAM  Cy4YaCHUX
npunadis, 3abe3zneyysamu
docmamHio MoyYHicms
B8UMIpPHOBAHHA ma
docmosgipHicmob
pe3ynbmamis, 0bpobasmu
OmpuMaHi pesynemamu;

Ouucmka 800u 8i0 xpomamis
peazeHMHUM MemooOoMm

JlabopamopHa poboma 2.
BunyuyeHHsA Kaomito 3
pezeHepayiliHozo pPO34YUHY

en1eKmpoximiyHUM memoodom

Po3pobnsmu  mexHosnoeii,
g8uKopucmosysamu
npoyecu ma anapamu, Wo
3a6e3ne4yyroms egheKkmusHe
p030ineHHs,
KOHUEeHMpPyBaHHH,

Jlekuis 2. TexHonoeii
peazeHmMHo20 MomM'sKuleHHs 800u.
OpeaHizayis peaz2eHMHo20
2ocnodapcmea Ha CMaHuyiax

sodonideomosKu

MpakmuyHe 3aHAMmMA 1

TexHono2ii nuUMHo20
sodornocmayaHHA. idnpuemcms
Xap4o8oi, yesntn03Ho-naneposoi

ma meKcmusbHoiI




8UYYEHHA, decmpykuiro rnpomucaosocmi:
WKidnueux  OOMIWOK 'y cknad ma o6csz cmivHUX 800,
B00HUX cucmemax i 2a3o8ux

OCHOBHI mMexHos02iYHi nputiomu
cepedosuwax, nepepobky

T . ix nepepobku

ma ymusizayito gioxodis;

3acmocosysamu Jlekyis 1. TexHonozia | [lpakmu4He 3aHAMMA 1.

memodosnoeii ma | ni02omosKu NUMHoi 800u TexHono2ii nuUMHo20

mEXH'OfIOiII NpPoOeKmMyB8aHHA, Jlekyis 3.- TexHonoaii | gndonocmayasns. Midnpuemcme

peanizayii ma | 3HeWKOOMeHHA CMiYHUX 800 . .
Xap4yoeoi, uenrn03HoO-Naneposoi

8MpPOBAOHEHHA i
ma meKcmusnbHoi

MpPUPOOOOXOPOHHUX

mexHonoziti ma npomucso8ocmi:

06100HAHHA, 30ilicHroeamu CKnad ma obcae cmiyHux 800,

npoeKmHo- OCHOBHI mexHo02iYHi nputiomu

KOHCMPYKMOPCbKY ix nepepobku

dififibHicMeb.

MoniTKa Ta KOHTPO/Ib
7. TMoniTMKa HaBYaNbHOI AUCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

MpaBuna BigBiAyBaHHA 3aHATb Ta NOBEAIHKM HA 3aHATTAX

BidsioysaHHA 3aHAMb € 0608°A3KOBUM KOMIMOHEHMOM OUiHI08AHHA. CmydeHmu 30608°a3aHi bpamu
aKMUBHY y4acmb 8 HAB8YAsIbHOMY MPOUECI, HE CMI3HI8AMUCA HA 3AHAMMSA ma He nponyckamu ix 6e3
MOBAMCHOI MPUYUHU, He 308aXamMu 8UKAa0a4y Npoeooumu 3aHAMMS, He 8i08oaikamuca Ha 0ii, ujo He
M08’A3aHi 3 HABYA/IbHUM MPOUECOM.

Mpasuna npusHavyeHHA 3a0X04yBasbHUX Ta WTpadHUx 6anis
® 300Xx04y8asbHi 6aaAU MOXYMb HOPAXO8YBAMUCHL BUKAAOAYEM BUK/OYHO 30 BUKOHOHHA MBOPYUX
pobim 3 OucyunaiHu abo 000aMKOB020 MPOXOOHEHHA OH-1alH npoginbHUX Kypcie 3
OMpPUMAHHAM 8i0No8idHo020 cepmudpikamy:
- 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 ixHA cyma He moxce nepesuwyysamu 10 % 8i0 pelimuH2080i wKanu.
o wmpagHi 6aau 8 pamkax HaB8YA1bHOI ducyunaiHu He nepedbayeHi.

MoniTuKa geanaitHiB Ta nepecknagaHb

Y pasi 8uHUKHeHHA 3abopzaosaHocmell 3 HABYAAbHOI OucyunaiHu abo 6yOdb-AKUX (POPC-MAHCOPHUX
obcmasuH, cmydeHmu Marome 38°A3amuca 3 euknada4yem Mo AocmyrnHux (Ha0aHUX euKknada4yem)
KaHanax 38°A3Ky 074 p038°A3aHHA npobsaeMHUX MUMAHb mMa y3200#eHHA anzopummy Oill 014
8i0NpPaAyOBAHHS.

MonitTnka akagemiuHoi o6 poyecHoCTi

Mnaeziom ma iHwi ¢opmu HedobpoyecHoi pobomu Henpunycmumi. Lo nnaziamy eidHocumecs
8i0CYymMHicmMb NOCUMAHbL NMPU BUKOPUCMAHHI OPYKOBAHUX MA efIeKMpPOHHUX mamepianis, yuumam, 0yMoK
iHwux asemopis. Henpunycmumi niOKa3ku ma crucy8aHHA mni0 4ac HAMUCAHHA mecmis, MpPosedeHHs
3aHAMb; 30a4a eK3ameHy 30 iHWo2o cmyodeHma, KOMito8AHHA Mamepianie, 3axXUleHUx cucmemoro
asmopcbKo20 npasa, 6e3 003801y asmopa pobomu.


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

Monimuka ma npuHyunu akademiyHoi OobpoyecHocmi 8u3Ha4veHi y po30dini 3 Kodekcy uecmi
HayioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «KuiscoKuli nonimexHiyHul iHcmumym imeHi leops
Cikopcbkozo». JemansHiwe: https://kpi.ua/code

Monimuka akademivyHoi NnosediHKU i emuKu

CmydeHmu marwmes b6ymu moaAepaHmMHuUM, oeaxcamu OYyMKYy OmMOouYyo4ux, 3anepeyeHHs
opmynweamu 8 KopekmHili (hopmi, KOHCMPYKMUBHO Midompumysamu 380pOMHUll 38'A30K Ha
3aHAMMAX.

Hopmu emuyHoi nosediHku cmydeHmis | npayieHUKie eu3Ha4veHi y po30ini 2 Kodekcy uvecmi

HayioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «KuiscoKuli nonimexHiyHull iHcmumym imeHi leops
Cikopcbkozo». flemansHiwe: https://kpi.ua/code

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

P0o3r00in Has4as1bHO20 Yacy 3a 8UGAMU 30HAMb | 3080aHb 3 OUCYUNIHU 32i0HO 3 pO06OYUM HABYANbHUM
naaHom: Po3rnoodin Has4yasnbHO20 Yacy 3a 8UOAMU 30HAMb | 30800Hb 3 OUCYUMNAIHU 32i0HO 3 poboyum
HAB8YAbHUM MAAHOM:

Cemecmp | HasvaneHull yac Po3n00in Hag4asnbHUX 200UH KoHmponbHi 3axo0u
Kpedumu | akad. | Jlekuii | Mpakmuyni | /1ab. CPC MKP Cemecmposuli
200. pob. KOHMposb
7 4 120 6 2 2 110 1 3aniK

PelimuHe cmydeHma 3 KpedumHo2o MoOyns cknadaemeocsa 3 banis, WO 8iH OMPUMYE 30 HAMUCAHHA
MOOY16HOI KOHMPObHOI pobomu, BUKOHAHHA nabopamopHux pobim ma pobomy HA NPAKMUYHOMY
3aHAMMI.

Cemecmposum KOHMpPosem € 3as1iK.

Cucmema pelimuHzoeux (8azosux) 6anie ma Kpumepii oyiHIO8AHHA

PelimuHe cmydeHma 3 KpedumHo20 MoOYA CKAadaemoca 3 basis, W0 8iH ompumye 3a:
® HANUCAHHA MOOYs1bHOI KOHMPOAbHOI pobomu;
® BUKOHAHHA nabopamopHux pobim;
® 00Mn08i0i HaO NPAKMUYHUX 3AHAMMAX;

Bazosuli 6as1 30 mM00OynbHYy KOHMpPosabHy pobomy — 60 b6asis.

Kpumepii oyiHo8aHHA MOOY1bHOI KOHMPOAbHOI pobomu

MosHoma ma o03HaKu 8i0noegiodi banu
"8iomiHHO", nosHa 8idnoeiob, He meHwe 90% nompibHoi iHghopmayii
( nosHe, 6e3nomusikose po38'sa3y8aHHsA 3080aHHS) 60-54
"0obpe", docmamHbo nosHa gidnosidb, He meHwe A 75 % nompibHoi
iHpopmauyii abo He3Ha4yHi Hemo4Hocmi ( NoeHe po38'A3y8aHHA 3080AHHSA 3 53-45

He3Ha4YHumu Hemquocmﬂ/vlu)



https://kpi.ua/code
https://kpi.ua/code

"3a008inbHO", HenosHa 8idnosidb, Mma Aeski NOMuUKU ( 3080AHHA BUKOHAHE PP
3 nesHUMU Hedosikamu)
"He3a0o08inbHO", 8i0N08IOb He 8idrnosidae ymosam 0o "3a008inbH0" 35-0

Bazosuli 6an 30 8UKOHAHHA nabopamopHux pobim — 10. MaKcumanbHA Kinbkicme 6asie 3a
BUKOHAHHSA nabopamopHux pobim dopisHroe: 10 6anis x 2 a.p. = 20 banis.
HeobxioHumu ymosamu donycky cmydeHma 0o nabopamopHoi pobomu e€:
® HQaABHICMb MPomoKony 8idnogioHoi nabopamopHoi pobomu;
® [103UMUBHA 8i0MN0BIOb HO MUMAHHA BXIOHO20 eKCrpec-KOHMPOs0 AKOCMI meopemuYHoi Nid2omosKu
cmyoeHma 00 sabopamopHoi pobomu (ekcripec-KoHMposab 30iliCHIOEMbCA Yy  8U27A0i YCHO20
onuUMYBAHHA, WO MPoeooUMbCA HA MoYamky 3aHamms). B pasi HesionosiOHocmi OaHUM yMOB8AM

cmyoeHm He 00MyCKAemMbCa 00 BUKOHAHHA 1a6opamopHoi pobomu.

Kpumepii oyiHro8aHHA Ganu

"8iOMIHHO" - ceoeYacCHe NoBHe BUKOHAHHA A1/p, NPOoB8edeHHA PO3PaAXyHKI8 30 OaHUMU
eKcnepumeHmy, opopMaeHHA ma 3axucm s/p 10

"0obpe" - ceoeyacHe BUKOHAHHA 71/p, HEOOIKU 8 PO3PAXYHKAX Ma 0OPMAeHHI 11/p

9-7
"30008in1bHO" - HeceoevyacHe BUKOHAHHA /p, 2pybi MOMUAKU 8 PO3PaxyHKax ma
0hoOpMAEHHI n1/p 6-4
"He3a008inbHO" - HEBUKOHAHHA /P

3-0

Bazosuli 6an 3a 0onosidb Ha npakmu4yHomy 3aHAmMmmi — 20.
MakcumansHa Kinekicme 6anie : 20 6anie x 1 8ion = 20 6anie
Kpumepii oyiHro8aHHA 00noeioi:

lMosHoma ma 03HaKu 8i0no8ioi baau
" 8iOmMiHHO", 3micm numaHHA 0onoesidi po3kpumull nosHicmw, HasedeHo 20-18
BUCHOBKU, 00M08i0b 2apPHO rpe3eHMo8aHd _
" dobpe", 3micm numaHHA 0Oornoegidi po3kpumuli He Mo8HO, HageoeHi 1715
BUCHOBKU, 3p0baeHa iHpopmamuseHa npezeHmay,is _
"30008in1bHO", 3mMicm numaHHA 0onosidi po3kpumuli Ha 0oCMaMHbLOMY 1510
piBHI, He HagedeHO BUCHOBKU, 00MN08i0b He Npe3eHMosaHa _
" He3a0o08inbHO", 00nosidb He s8idnosidae ymosam 0o "3ad08inbHO" <10

Takum yuHoMm, pelimuH208a WKAa 3 KPeOUMHO20 MOOYsA CKAAOAE:

R= Rakp+ Rmkp*t Rap. +Re =60+20+20=100 6anis



HeobxioHoto ymosoto 0orycky 00 3asiKy € BUKOHAHHA YCix nabopamopHux pobim, 3apaxy8aHHA

MOOYsbHOI KOHMPOAbHOI pobomu ma donogideli Ha NPAKMUYHUX 3aHAMMAX | pelmuHz He meHwe 60

banis.

CmyoeHmu, [Ki HANPUKIHYi cemecmpy marome pelimuHe meHwe 60 6anig, @ MAKOX mi, Xmo xo4ye

nidsuwumu ouyiHky 8 cucmemi ECTS, BUKOHYIOMb 307iKO8Y KOHMPOsbHYy pobomy. [lpu ybomy 6ci

nonepedHi 6anu aHynwmsca. PelimuHeo8a OUIHKG 30 30/iKO8Y KOHMPOsbHY € OCMAMOYHOR.

3a080aHHA KOHMPOLbHOI PO6OMU CKAAOAEMbBCA 3 N'AMU MUMAHbL Pi3HUX Po30inie pobo4yoi npozpamu .

KoxHe numaHHA KOHMposabHoi pobomu (ri ,ra, rs, ra ,rs) ouiHroemocs 8i0 0 0o 20 6asnis. Cyma 6asis

ompumaHux 3a cemecmp , abo cyma 6asie 3a KOMCHe 3 n'asmu 3anumaHb 307iK080i KOHMpPOs1bHOT

pobomu nepesodumabca 00 30/1iKOB0I OUiHKU 32i0HO 3 mabauyero:

banu:
R= R,aKP‘f‘ RMKp+ Rﬂ.p- +Re .
OuiHKa
abo
R=ri+r+r3 +ra+rs
100...95 BiomiHHO
94...85 Llyxce 0obpe
84...75 Jlobpe
65-74 3a0do08inbHo
64...60 JdocmamHeo
MeHwe 60 HezadosinbHo
HeBUKOHAHHA ymMo8 00MycKy 00
He donyweHo
cemecmpo8o20 KOHMPOHO

9. flopatkoBa iHpopmauifa 3 gucumnaiHm (OCBiTHLOro KOMNOHEHTA)

ALWNR

\

© % NS

Mpu6ansHMii nepenik NnuTaHb, AKi BUHOCATLCA Ha CEMECTPOBUIA KOHTPO/Ib

Onucamu mexHosno2iYHy cxemy nid20mosKuU nMUMHoi 800U.

Onucamu mexHo02i4Hy cxemy pea2eHmMHOo20 NoM’AKWeHHA 800U.

Onucamu mexHos02i4Hy cxemy iOHOOOMIHHO20 MOM’IKWeHHA Ma 3HeCcos1eHHA 800U.
Oxapakmepu3dysamu npoyec [0HHo20 06miHy. Ob6rpyHmysamu (i020 3aCMOCYBAHHA 8
MmexHOo102iAX 3HeConeHHA 800U.

OxapaKkmepu3sysamu npouyec ioHHo2o obmiHy. Cchopmynoeamu MOHAMMA: KAMIOHIM, aHIOHIM,
noniamghonim, copbuyisa, pezeHepauyis, 06MIHHO EMHICMb, MPOMUIOHU, KOIOHU, CeEeKMUBHICMb
ioHImy.

Oxapakmepu3dysamu eneKkmpoximidyHi Memoou 04YuUW,eHHA 800U.

lMpedcmasumu rnopadok, pexcum pobomu ma peaeHepayii ioHOObMIHHUX hinempis.

Onucamu mexHo02iYHy cxemy OHUW,eHHA KOMYHAAbHO-Mobymosux cmi4Hux 800.
Oxapakmepudysamu pobomy criopyd MEXAHIYHO20 OHUWEHHA KOMYHAs/1bHO-M06ymosux
cmiyHux 800.

Oxapakmepusysamu pobomy criopyd 6ios02iYyH020 oYUUEHHS 800U.

lMoscHuUMu npuHyun pobomu ma 0CHOBHI Munu aepomeHkis.

lMopisHAMU mexHon02il 3He3ani3HeHHA 800U 3 No8ePXHE8UX Ma Mid3emMHuUx 8000UIM.

MopisHAMU mexHo0:2ii Ni020Mo8KU 800U 3 BUKOPUCMAHHAM peazeHmHuUx ma be3peazeHmMHuUX
memododie 3He3apaxeHHs 800U.

Oxapakmepu3dysamu mexHo02ii 0emMaH2aHy8aHHA 800U.



15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

Hasecmu npuknad mexHoOa02iYHOI cxemu nid2omosKu 800U, W0 Micmumes cmadito 8us1y4YeHHS
Himpamis.

Po3kpumu 3micm mexHosoeili peaezeHMH0o20 MNoOM 'SKWeHHS 800U.

Po3zkpumu 3micm KoMbiHOBAHUX Memo0i8 NomM 'aKuweHHS 800u. OuiHuUMu ix e¢gpekmusHicme.
Pozkpumu 3micm mexHon02ili 3HeWKOOMEHHA CMIYHUX 800, WO MICMAMb [OHU BaMCKUX
memanis. [lpedcmasumu mexHo102iYHYy cXemy.

Poskpumu 3micm mexHonozili 3HEeWKOOMEHHS CMIiYHUX 800, WO Micmambe Xpomamu.
lMpedcmasumu mexHo02i4Hy cxemy.

Po3kpumu 3micm mexHo02ili 3HeWKOOHEHH CMIYHUX 800, W0 Micmame ¢hmopudu, yiaHiou.
lpedcmasumu mexHo102i4Hy cxemy.

Hasecmu npuknad mexHono2iYHoi cxemu o4YuWeHHA cmidHUx 800 8i0 Haghmornpodykmis.
Po3Kpumu 3micm mexHon02ili 3HeWKOOMEHHA WAXMHUX 800.

Poskpumu 3micm mexHono2ii nepepobKku pidkux padioakmueHux e8ioxodie Ha AEC.
Oxapakmepu3ysamu 0CHOBHI cmadii npouecy o4uu,eHHs.

Po3zkpumu 3micm mexHonozii pmopysaHHA 600u. OuiHUMU O0oYinbHICMb MAKUX MipONPUEMCME
8 YKpaiHi.

MpubaunsHMiA Nnepenik NUTaHb,LWO BUHOCATLCA Ha MOAY/IbHY KOHTPOJIbHY poboTy

ModynbHa KOHMpOoAbHA poboma
(0o po30inis 1-2)
BapiaHm 1
1. MopisHAMU mexHosoe2ii 3He3aMi3HeHHA 800U 3 MOBEPXHEBUX MA Mi03eMHUX 8000UM.
2. Po3kpumu 3micm mexHo02ii nidcomosku 800U 3 BUKOPUCMAHHAM peazeHmHUX memodis
3He3apaXeHHsa so0u.
3. Hasecmu npuknad mexHos102i4Hoi cxemu rnid2comoesKu 800U, Wo micmums cmaodito 8UsyYeHHS
Himpamis.
4. Po3kpumu 3micm KoMbBIiHOBAHUX Memoodie nomM'akuieHHs 8o0u. OuiHumu ix ecgpekmusHicme.
5. Poskpumu 3micm mexHos02ili 3HeWKOOMEHHA CMIYHUX 800, WO MICMAMb [OHU B8aMCKUX
memasis. [lpedcmasumu mexHoM02iYHy cxemy.

BapiaHm 2.

1. Po3kpumu 3micm mexHos02ili peazeHmHo20 MNom'AKWeHHA 800U.

2. Hasecmu 3a201bHi N0/10#€HHA 3HE3APAXEHHA 800U.

3. Hasecmu 3a2asbHi NMonoMeHHA 3He3coseHHA 800u. [lpedcmasumu 8ubip mexHosno2iYHoI
cxemul.

4. Hasecmu npuKknad mexHos02iYHOI cxemMu O4YUUeHHA CMiYHUX 800 8i0 Haghmornpodykmis.

5. Po3kpumu 3micm mexHon02ili 3HeWKOOMEeHHA CMiYHUX 800, WO MiCMAMb Xpomamu.

BapiaHm 3

1. [Mpedcmasumu NPUHYUNO8Y MEXHO102iYHY CXemMy Mi0d20mosKU MUMHOI 800U.
2. Po3kpumu 3micm mexHosnozii nio2omosKu 800U 3 BUKOpUCMAaHHAM be3peazeHmHuUx memodois
3He3apaXKeHHA 800u.
3. Hasecmu 3a2anbHi nonoxceHHA iOHOObMIHHO20 3He3cosieHHA 800u. llpedcmasumu subip
MexHOos102iYHOI cxemu.
4. Oxapakmepu3ysamu mexHosozii 0eMaH2aHYy8aHHSA 800U.
5. Hasecmu npuknad mexHonoeiyHoi cxemu nepepobKu pioKux padioakmusHuUx 8i0xodie Ha
AEC.

MpubansHMii nepenik nuTaHb, AKi BUHOCATbCA Ha [IKP

1. Hasedimb npuHyunosy mexHoaozciyHy cxemy Na-kamioHimoso20 nom’skuieHHs 800u. Onuwime

0emasibHO cnocib niccomosxKu 800U OGHUM MemoOOM.



2. [AnAa akux nompeb s8UKOPUCMOBYEMbLCA 800A HO Merns08UX €NeKMPOCMAHYIAX? AKUM 8UMO2OM MAE
gionosidamu ii aAkicHUl cknad?

3. Hasedimb npuHyunosy mexHosno2i4Hy cxemy H-kamioHimosozo nom’akweHHA e8odu. Onuwime
demasnbHO crocibé niccomosxku 800U OAHUM MeMOOOM.

4. fns akux nompeb 8UKOPUCMOBYEMbLCA 800a HA UEMEHMHUX 308000X?

5. Hasedimo npuHyunogy mexHonoeiyHy cxemy H,Na-kamioHimogsoz2o nom’aKkweHHA 8o0u. Onuwime
demasnbHO crocibé niccomosxku 800U OAHUM MeMOOOM.

6. [le MOMHaG s8UKopuCcmMosysamu cmiyHi 800U 8y2isibHOI MpoMuUca1080CMi?

1. Hasedimb ma 0emarsibHO oxapakmepusylime npuKaad mexHos102iYHOi cxeMu oYUUeHHA CMiYHUX 800
8i0 Haghmonpodykmis.

8. AKi 3acmocosytome memoodu 017 0YUWEeHHA cMiYHUX 800 8i0 bapBHUKiI8?

9. Hagedimb mexHOM02i4HYy CXemy mepMOoXiMiyHO20 MNOM’AKWeHHA 800u. Onuwims 0emasnbHo cnocib
ni0d2zomosKu 800U OaHUM MemoOOM.

10. Ana akux nompeb s8UKOpUCMOBYEMbCA 8000 HA 30800aX BU20MOB/EHHA CKAomapu?

11. Hasedimb cxemy oOHOCMyrieHe80i yCMAaHOBKU 07A iOHIMO0B8020 3HecosneHHA 600u. Onuwime
demasnbHO crocibé niccomosxku 800U OAHUM MeMOOOM.

12. AKumu memooamu 3HeWKOOHCYIomb CMiYyHi 800U, WO Micmamb xpomamu ? Axull 8raue YuHaAmMs 0aHi
pevyoB8UHU HO HABKOAUWHE cepedosuuje?

13. Hasedimb cxemMy ycmaHOBKU 014 8UOAAEHHA MApeaHUto i3 mio3emMHuUx 800 3 8UKOPUCMAHHAM
nepmaHaaHamy kasiro. Onuwims demasnbHo crocib nidcomosKu 800U OAHUM MEMOOOM.

14. Akumu MmemooOamu 3HEWKOOXCYomb CMIiYyHi 800U, WO MICMAMb iOHU 8aMKUX Memanis? Axkuli enaus
YUHAMb OQHI PeYyo8UHU HO HABKO/UWHE cepedosuue?

15. Hasedimb npUuHUUNo8y mexHosA02iYHYy cxemy 3He3asi3HeHHA niozemHux 600. Onuwims 0emasbHO
cnocib nio)comosKu 800U OQHUM MemOoOOM.

16. Po3kpulime 3amicm cmabinizayiliHoi 06pobku 800U Mo 8iOHOWEHHIO 00 HAKUMOYMBOPEeHHS.

17. Hasedimb ma OemasnbHO oxapakmepusylime npuUHUUNO8y MeXHOsA02iYHYy Cxemy Mi020mosKu
MuUMHoI 800U 3 NosepxHe8020 0xcepera.

18. Ak nodinAaemocsa 800a, W0 s8uKopucmosyemeoca Ha AEC, 3a AKICHUMU MOKA3HUKamu ?

19. Hasedimo ma OemanbHO oxapakmepusylme MpUHYUNO8Y MexHOAO02iYHY CXemMy O4YUCMKU
KOMYHQa16HO-Mobymoasux cmiyHux 800.

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

21. Poskpulime 3micm mexHos02ii ni020mosKu 800U 3 BUKOPUCMAHHAM pedazeHmHuUx memodie
3He3apaXKeHHA 8o0u.

22. Y aKux npoyecax suKopucmosyemeocs 800a Ha 36azayysanbHuUxX pabpukax?

23. Po3Kpulime 3micm mexHos02ii 3HEWKOOHEeHHA CMiYHUX 800, WO MiCMAMb [OHU 8AXCKUX Memaris.

Hasedimb mexHoso2iuHy cxemy.

24. AKa 8000 BUKOPUCMOBYEMbCA MPU BU20MOB/EHHI BICKO3HUX | CUHMEeMUYHUX 80/10KOH?

25. Po3kpulime 3micm mexHonoeili 3HeWKOOMEeHHA cCmiYHUX 800, Wo micmame xpomamu. Hasedime

MmexHOo102i4YHy cxemy.

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

27. Hasedimbe mexHon02i4HYy cxemy BarHAHO-C0008020 MOM’AKWEHHA 800uU. Onuwime 0emasibHO

cnocib nioczomosKu 800U OaHUM MemOoOOM.

28. Oxapakmepu3ylime ocobausocmi 8000N0cMaAYaHHA NiONPUEMCME f1€2KOi MPOMUCI080CMI.

BapiaHnm Ne15

29. Poskpulime 3micm mexHosno0e2ii nid2omosKu 800U 3 BUKOPUCMAHHAM be3peazeHmHUX memodis
3He3apaxceHHA 800u. Hasedimb mexHoM02iYHY cxemy.



30. Oxapakmepu3ylime ocobsaueocmi 000N10CMAYAHHSA MiIONPUEMCME XAPH0B80I MPOMUC/I080CMI.

31. Hasedimb ma demasnbHO oxapakmepusylime npuxkaad mexHosa02i4Hoi cxemu ni0deomosKu 00U, W0
micmume cmadito suny4YeHHA Himpamis.

32. Aki memoOu 8uKopucmosyromecs 071 3HEWKOOHEHHA CMIiYHUX 800, W0 MiCAMb HaGhMonpooykmu.
Haeedimb nepesazu ma HedoiKu.

33. Hasedimb npuHyunosy mexHoso2iyHy cxemy KOMOIHOBAHO20 MOM’AKWeEHHSA 800U 3 BUKOPUCMAHHAM

peazeHmMHo20 ma ioHoobmiHHo20 memodis. Onuwime 0emasnbHO crocib nideomosku 800U OAHUM
mMemooom.

34. Oxapakmepu3sylime ximiyHUl cKka1a0 cmiyHUX 800 crUpPmMoBo2o 8upobHuymea. Hasedimoe memoou
3HeWKOOHeHHA MAKUx CMivyHUX 800.

35. Hasedimb ma demasnbHO oxapakmepusylime npuKkaao mexHOos02iYHOI cxemu nepepobku pidKux
padioakmueHux gioxodie Ha AEC.

36. AKuli memod 3acmocogytome 014 OYUWEHHS CMOKI8 nidnpueMmcmas auemamH{0o20 ma nosaiamioHo2o
B0/10KOH?

37. Hasedimb 3a2anbHi NOA0MEHHA IOHOOOMIHHO20 3HecosneHHA e6o0u. O6rpyHmyiime 8ubip

mexHosoziyHoi cxemu. Hasedimb rnpuxknad mexHosa02iuHOI cxemu.

38. Poskpulime cymHicmb ¢pizuyHux memodie 0ezaszauii 8oou. HAKi npucmpoi sukopucmosyroms 055
peanizauii daHux memodis?

39. Hagedimb npuHYUMNOBY MeXHOMO02IYHY CXeMy 3HEeCOseHHA 800U 3 BUKOPUCMAHHAM 380POMHO20
ocmocy. Onuwime 0emasnbHO crocib nid2omosKu 800U OAHUM MEMOOOM.

40. [Ans aKux nompeb BUKOPUCMOBYEMbCA 8000 HA 308000X BU20MOB/AEHHA  Kuciaom?
Oxapakmepu3sylime cucmemu 8000MOCMAYAHHSA, W0 Peasi3ytomoca Ha OAHUX MNiONPUEMCMEBAX.

Pobouy npozpamy Has4anbHoi ducyunainu (cunabyc):
CknadeHo OouyeHmom, K.m.H., lnywko O.B.

YxeaneHo Kaghedporo Ema TPl (npomokon Ne _17 8i0 _23.05.2024)

Moz2odxceHo Memoodu4Hoto Komicieto IXP (npomokon Ne 11 gid 28.06.2024)
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