E HauioHanbHUI TEXHIYHUIA YHiBEpCUTET YKpaiHK
«KUTBCbKUA MOMITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

Ekonoeii ma mexHonoeii
POCAUHHUX nosaimepie

O4yuweHHsA 800U gpaomauyiero

PiseHb suwjoi oceimu
rany3se 3HaHbL
CneuyianbHicmo
OceimHsa npozpama
Cmamyc ducyunninu
dopma HABYAHHA
Pik nidcomoeskKu,
cemecmp

O6cae ducyunninu
Cemecmposuli
KOHmMpono/
KOHMPpOsbHi 3ax00u
Po3knad 3aHame

Moea euknadaHHA
IHgpopmayis npo
KepieHuKa Kypcy /
euKnaodadyie

Poboua npozpama Has4anwvHoi ducyunaidu (Cunabyc)

PeKegizumu Has4aabHOI ducyunaiHu
6akanasp
10 lMpupodHuyi HayKu
101 Ekonoeis
ExkonoeiyHa 6e3neka
BubipKkosa
3004Ha
3 Kypc/5 cemecmp

4 Kpedumu EKTC (120 200uH)
3anik

4 200uHU Ha muxcOeHs (1 200UHa neKyiliHux 1 200UHA MPAKMUYHUX
3aHAMb Ma 2 200UHU 1060pAMOPHUX 3AHAMb)

YKpaiHcbKa

Jlekmop: https://eco-paper.kpi.ua/pro-
kafedru/vykladachi/vizytky/qomelya-mikola-dmitrovich.html
MpakmuyHi /CemiHapcoki: https.//eco-paper.kpi.ua/pro-

kafedru/vykladachi/vizytky/qomelya-mikola-dmitrovich.html
JlabopamopHi 3aHammas: https.//eco-paper.kpi.ua/pro-
kafedru/vykladachi/shablij-tetyana-oleksandrivna.html|
https://do.ipo.kpi.ua/course/view.php?id=4854
Mpozpama Has4anbHOI ducyunaiHu
1. Onuc Has4anbHOI ducyunninu, it Mema, npedmem eue4YaHHA Ma pe3ynbmamu HA8YAHHA

lonosHoK rpobriemoro 8 mpaduyiliHux Npoyecax o4uw,eHHA 800U € He fUWe O4YUUW,eHHA 800U, ane
i 3He80OHeHHA ma ymuni3ayia eosnoaux ocadis. Ha cbo2o0Hi 8 YKpaiHi ma iHwux KpaiHax npoyecu
OYUWEeHHA 800U CyrnpoB8oO0HYIOMbCA HAKOMUYEHHAM HA MYya08UX MAlOAHYUKAX ma 38aaUliax 8e/UKUX
o0b6’emis 8i0x00i8 3 8e/UKOK 80a102iCcMIO Ma 8eaAuKuUMU 06’emamu. Lli cxosuw,a ompyrorome niozemHi ma
rpyHmosi 800u, 3almarome 8enauki nNaAowi YiHHUX POOrYUX 3emesb. 3aCmOoCy8aHHA (hI0KYyAAHMI8
do3son19€ y baeamo paszie 3meHWUMU 80s02icmb ocadis, ix ob’emu ma cnpocmumu npouecu ix
ymunizauii. Kpim moeo aoKyagaHmu niosuwyroms e@pekmueHicms o4uuweHHA 800u 8i0 3a8ucaux
peyosuH memoodom aomauii, AKUlU 30 [IHMEHCUBHICMI0 O4YUWeHHA 8 4-6 paszie nepesaxcde
8i0cmorsaHHA. [lpu uybomy 80s102iCmb aOMOWAAMY 3HAYHO HUMYA 30 80s102icmb ocadie npu
8i0cmor8aHHI. Yacmo ¢nomownam mMoxcHa nosepmamu y 8upobHUUMBO AK CUPOBUHY. Y uyinomy
mexHosoeii piomauii ma AoKyAAUIT € BUCOKOEHEKMUBHUMU Cy4YacHUMU MAs108i0X00HUMU poyecamu,
W0 00380/1H0Mb WUPOKO 8MPOBAOHYBAMU pecypcoedekmusHi mexHos02ii o4uueHHA 800U.

Mpedmem HasuanbHOIi ducyunaiHu «O4YuUweHHa eodu gaaomayiero» — peanizayisa nioxoodis, wo
3a6e3rn1e4amo 8UCOKOAKICHY Mi020moeKy npupodHux 800, HadiliHe oYUWEeHHS CMIiYHUX 800, 3HEBOOHEHHSA
ocadie 0214 NOBHO20 nepexody NPOMUCA08UX MIONPUEMCME HO BUKOPUCMAHHA 6e3cmivyHuxX (3aMKHEeHUX)
cucmem 8000CMOHUBAHHSA.

Y 3HayHil mipi supiweHHa 0aHoi npobaemu byoe s8U3HAYAMUCHL piBHEM MiG20MOo8KU ¢haxisuis, AKi
npayrome y 2aany3i OXOPOHU HABKOAUWHbLO20 Cepedosuwya, BK/AYAOYU YCMAHOBU YNpassaiHHA
eKos02i4YHoo be3neKkoro Oeprasu, HayKosi ycmaHo8U Ma opaaHizayii, nionpuemcmasa.

Po3miwjeHHsA Kypcy


https://eco-paper.kpi.ua/pro-kafedru/vykladachi/vizytky/gomelya-mikola-dmitrovich.html
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Ana ycniwHoz20 supiwieHHs 3a80aHb 3axucmy ma 36epexeHHA npupooHUX 800HUX eKocucmem
axisyi marome 8inbHO 80s100imu iHhopmayieto, emimu supiwysamu CKAadHi npobaemu 3axucmy
8000UMm 8i0 3a6pyOHEeHHA Ha BUCOKOMY rpogheciliHoMy piBHi.

Mema Has4anbHOI ducyunniHu «O4uwjeHHa 800U ghaiomayiero»

Memoto susyeHHs OaHOI QucyunaiHU € hopMyB8aHHA y cCmyOeHmMi8 KoMMsaeKcy 3HaHb 8 obaacmi
CY4AacHUX hi3UKO-XIMIYHUX Memo0die8 oYUuWeHHA 800U, KOMIMAEKCYy YMiHb mMa HOBUYOK, HEObXIOHUX 04
nposedeHHsI HayKosux 00cCni0xeHb 8 OAHOMY HArNpsaMKy, 078 CMBOPEHHA CYy4YacHUX mexHos02ill
8000Mi020MOBKU MAa OYUWEHHA CMmiYHUX 800, O/ KeanighikosaHO20 ynpassaiHHA iCHyHYUMU
mexHos102iYHUMU npoyecamu. BidnosioHo 0o memu nidcomosKka 6aKanaspie 8UMaA20€ MOCUMEHHA
cchopmosaHuUx y cmydeHmis KomnemeHmHocmeli:

- 30amHicmb 800CKOHAAKOBAMU, MPOEKMY8AMU, Pedsizo8ysamu ma eKCcrayamyeamu mexHooaii
ma 067100HAHHA oYUWEHHA ma nepepobKu 8UXiOHUX 2a3i8, cmiYHUX 800 ma meepoux 8i0xodie;
- 30amHicmb 00 KPUMUYHO20 OCMUCAEHHA OCHOBHUX meopill, Memoodie ma NpuHyUnise npupooOHUYUX
HayK.
32i0H0 3 8uMoO2aMU MpPO2PAMU HABYAAbLHOI OucyunaiHu «O4YyuweHHA e00u dnomayieto»,
cmyoeHmu nicas ii 3aC80EHHA MAOMb MPOOEMOHCMPY8AMU MAKi MPO2PAMHI pe3ysbmamu HA84YaHHA:
- yMimu npogooumu rnowyK iHgpopmauii 3 BUKOPUCMAHHAM 8i0M08IOHUX Oxcepes 044 npuliHaAmMmas
06rpyHMOBAHUX pilieHb;
- ymimu obupamu onmumanbHi mMemodu ma [HCMpyMeHmManbHi 3acobu 01 MposedeHHA
docnidxceHb, 360py ma 06pobKu OaHUX;
- po3pobasmu mexHon02ii, 8uKopucmosysamu npoyecu ma anapamu, wo 3abe3nevyyroms
epekmusHe pPO30ineHHA, KOHUEHMPYBAHHSA, 8UAYYEHHSA, OeCmMpPyKUit0 WKiOausux OOMIWIOK Yy
B800HUX cucmemMax i 2a308ux cepedosuwyax, nepepobKy ma ymusnizayito gioxodis.

2. [lIpepeksizumu ma nocmpekKesizumu oucyunaiHu (micye 8 cmpykmypHo-n02iuHili cxemi
HABYAHHA 3d 8i0N0BIOHOI0 0C8IMHLOIO NPO2PAMOI0)

BusyeHHs OucuyunaiHu «O4uuwjeHHAa eo0u ¢haomayieto» 6azyemocsa HA 3acadax iHmMezpayii
PI3HOMAHIMHUX 3HAHb, OMPUMAHUX cmydeHmamu rnpomsz2om bakanaspiamy npu susYeHHi OUCyunsiH
MPUPOOHUY020 MA IHHEHEePHO-MEXHIYHO20 CrIpAMY8aHHS: «[idponozia», «Ximiga 3 ocHosamu biozeoximii»,
«CneuianbHi po30inu 6iozeoximii», « OpeaHiyHa Ximia», «AHAAIMUYHA XiMis».

JucyunniHa «OvuweHHA eodu ¢haomauiero» € GyHOAMEHMANbHOK OCHOBOK 0715 BUBYEHHS
HacmynHux oucyunaid: «TexHonoeii ovuujeHHs 800u», «Bodonideomoska 6 MNpoMuc/i080Ccmi ma
KOMYHanbHUX eocriooapcmeax», «MexaHiyHi ma 6ioso2iyHi npouecu ymunizauii piokux eidxoodie»,
«[lpoekmysaHHA cucmem 8000rMocmavaHHaA», « ObOPOMHIi Ma 3aMKHymi cucmemu 8000CMOXUBAHHA»,
«ljeHmpanizosaHi cucmemu 8000M10CMA4YaHHA», «[IPOEKMYBAHHA O4YUCHUX Cropyd ma cucmem
8000KopucmysaHHA», «llpouecu ma 067A00HAHHA O4YUWEHHA 800u», «CmaHuyii 800004YUWEHHSAY,
«PecypcoegekmusHi 8000UUpKynayiliHi cucmemu», «BodornocmavyaHHa ma 80008i08edeHHSs Halibinbw
B000EMKUX Mionpuemcme», «Cucmemu rpomuc/i08020 8000MOCMA4YAHHA 6e3 ckudy cmidyHux 800 y
008kKinna» ma 3abe3nevyye BUKOHAHHA 6AKAABPCLKO20 NPOEKMY.

3. 3micm Has4anwbHOI ducyunaiHu « O4uweHHA 800U haomayiero »

Po30in 1. ®nokynaHmu

Tema 1.Knacugpikauia ¢paoKyasHmis. Cmpykmypa mMoneKysn aoKyAgHmIs.

Tema 2.BoOHI po34uHU ¢hr10KynaHMIB.

Tema 3.HeopaaHiyHi ma npupoOHi opeaHi4Hi ¢hoKynaHmMu.

Tema 4.CuHmemuYHi ¢ha10KynaHMuU.

Po30in 2. OuuweHHA sodu paiomayjiero

Tema 1.®@nomauyiliHe oYuweHHs 800U.

Tema 2. ®i3uxo-ximiyHi ocHosu niHHOI 6ynbbawkosoi cenapauyii.

Tema 3.@i3uKo-ximiyHi ocHosU esneKmpogaomauyii.

Tema 4.TexHon02i4Hi napamempu rpouyecise paomauyii.

Tema 5. OcgimaeHHA 800U 8i0CMOKOBAHHAM.



Hae4vanbHi mamepiaau ma pecypcu

bazosa nimepamypa

Fomens M. 4., LWa6ail T. O., PadoseH4uk A.B. ®i3uKko-ximiuHi ocHO8U rpoyecie o4uUWeHHA 800u:
niopy4Huk. — K.: KoHoop-BudasHuymeo, 2019. — 256 c.

PadoseHn4yuk A.B., lomena M.[. ®izuko-ximiyHi memoou doo4vuujeHHA 800u. [1iopy4yHuK. — K.:
KoHOop-BudasHuumeo, 2016. — 264 c.

Fomens M.A., KpuceHKko T.B., Omenosuyk F0.A. Memodu ma mexHoso2ii o4uUeHHs CMivYHUX 800:
Haeu. noci6. / — Ceeacmonosns: IHcmumym adepHoi eHepzii ma npomucaosocmi, 2012. — 244 c.
LWLa6niti T.O.,PadoseH4uk B.M. lomens M. []. 3acmocy8aHHA HOBUX pedzeHmis i mexHonoeill 8
npomucnosomy 8000crnoxcusaHHi.- K.: IHgpodpyk, 2014. — 302c.

Fomens M. /1., Padoseruyuk B.M. LLla6nili T. O. CyyacHi memoou KOHOUUIOHYBAHHA MA OYUCMKU
800u y npomucnosocmi. -K.: pagpika, 2007. — 168 c.

OuuweHHs 8o0u ¢iomauieto. JTabopamopHuli npakmuxkym [EnekmpoHHul pecypc]: Hagy. nocib.
0718 cmyo0. crieyianbHocmi 101 «EKonoezia», 161 «XimiyHi mexHonozii ma iHxceHepia» / KMl im. lzopa
Cikopcbkozo; yKknaod.: M. . Fomens, T. O. LLabnil, FO. B. Hoca4osa. — EnekmpoHHi mekcmosi 0aHi
(1 cpaln: 649 Kb6alim). — Kuis: KMl im. leopa Cikopcbkozo, 2022. - 53 vc.
https://ela.kpi.ua/handle/123456789/50397

Tpyc .M., lanuw B.B., Ckuba M.l.,, PadoseH4yuk A.B., fomena M.[. Hosi sucokoegpeKmusHi
Memoou 0YUUW,EHHSA 8i0 PO34YUHHUX MA HepOo34UHHUX NoaomaHmie: moHozpagis. / — K.: KoHoop-
BudasHuymeo, 2020. — 272 c.

JAodamkoea nimepamypa

lanuw B.B., Tpyc I.M., PadoseHyuk A.B., ®neliwep I.10., lomena M.[. KomnnaeKcHi mexHosnoezii
oYUWeHHA 800U 8i0 iOHI8 8aXCKUX Memarig: MoHozpagia. — K.: BudasHu4uli dim «KoHOop», 2020.
—152c.
A.K. 3anonecekull, H.A. Miwkosa-KnumeHko, .M. AcmpeniH, M.T. bpuk, [1.l. [6o30sk, T.B.
KHa3bK08a. @i3UKO-XiMiYHIi OCHOBU MeXHOA02IT ovuWeHHA cmivyHux 800: lMidpy4yHuUK. — K.: /libpa.
2000 —-551c.
10. Tpyc I.M. Manosioxo0Hi mexHosnoeii demiHepanizauii 8odu: moHoepaghia. — K.: KoHOop-
BudasHuymeo, 2016. — 250 c.

IHpopmayiliHi pecypcu 8 InmepHemi
1. MiHicmepcmso 3axucmy 008Kinaa ma npupodHUX pecypcie YKkpaiHu - https://mepr.gov.ua/
2. EkonoeivyHuli nopman YkpaiHu — www.ecologya.com.ua
3. bibniomekKa im. B.l. BepHaocbko2o — www.nbuv.gov.ud
4. EnekmpoHHuUl apxie Haykosux ma oceimHix mamepianie KI1l im. lzopsa CikopcbKo2o —
ELAKPI URL: https://ela.kpi.ua
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HasyanbHuli KOHMeHmM

5. MemoouKa onaHyeaHHA HA84aAbHOI ducyunaiHu (0c8imHb020 KOMNoHeHmMa)
JlekyiliHi 3aHAMMA
JlekyiliHi 3aHAMMA CrPAMOBaHI Ha:

HAOAHHA CY4YacCHUX, UiniCHUX, B30EMO3QAEeHHUX 3HAHb 3 oucyunaiHu «O4uweHHa 800U
ghriomauiero», piseHsb AKUX BUSHAYAEMbLCA UilbOBOH YCMAHOBKOK 00 KOMHOI KOHKpemHoi memu;
3a6e3ne4yeHHsA 8 NPoueci nekyii meop4yoi pobomu cmydeHmis crinbHO 3 BUKAAOAYEM;

BUX0BAHHA y cmydeHmis npogeciliHo-0inosux Akocmel | PO38UMOK y HUX CAMOCMIiliHo20
meopY020 MUC/EHHS;

hopmyB8aHHA Yy cmydeHmis HeobxiOH020 iHMepecy ma 8U3HAYEHHI HanpamKy 0a4 camocmiliHol
pobomu;

BU3HQYEHHA HA CY4YdCHOMY PiBHI po38UMKyY HayKu 8 obsaacmi cydyacHux memodie ma npouecie
KOHOUUjOHYBAHHS 800U, MPO2HO3YBAHHA PO38UMKY HA HAUbAUMCYI pOKU;

8i0obpaxceHHA memoOu4YHoi 06pobKuU Mmamepiany (8udineHHA 20/108HUX MNOAOHEHb, BUCHOBKIB,
pekomeHOayili, YimKke i a0ekeamHe ix (hopmy1t08aHHSA)

BUKOPUCMAHHA 0718 0eMOHCMpauii HAOYHUX Mamepianie, MOEOHAHHA, MO MOXAUBOCMI ix 3
deMoHCMpauyieo pe3ynomami | 3paskKis;

BUKMAOAGHHA Mamepianie 00Cni0HeHb YiMKOK i AKICHOK M0B80H 3 O0MPUMAHHAM CMPYKMYPHO-
7102i4HUX 38°A3Ki8, p03’ACHEHHSA 8Cix HOB0B8B8EOEHUX MepPMiHi8 i MoOHAMb;

docmynHicme 048 cnpuliHAmMmasa 0aHoK ayoumopiero.

Ne 3/n (nepenik dudakmuyHux 3acobie, NOCUNAHHA HA nimepamypy ma 3d60aHHA FoouH

Hazea memu neKyii ma nepesnik 0CHOBHUX NMUMAHb

Ha CPC)

®nokynaHmu. BoOHi po34uHu paoKynaHmie

Jlimepamypa: [1] c. 85-113; [2] c. 70-76; [7] c. 156-161; [8] c. 70-73; [9] c.
141-148; [10] c. 8-100.

3a80aHHA Ha CPC. Ocobausocmi cmpykmypu MO/EKYA PAOKYASHMIB.
B0o0OpO3YUHHICMb  BUCOKOMOAEKYAAPHUX CnoayK. Ponb ¢rnokynaHmie 6
npoyecax o4yuwjeHHA 800u. 3asdaHHA Ha CPC. HetomoHiecbka ma
HeHblOMOHiecbKa  piduHa. [uHamiyHa, KiHemamuyHa, npusedeHa ma
XAPAaKMepucmu4Ha 8’A3Kicme po34uHis.

HeopzaHiyHi ma npupodHi op2aHivyHi GaokynaHmu. CuHmemuYHi
nokynaHmu

Jlimepamypa: [1] c. 85-113; [2] c. 83-97; [7] c. 156-161; [9] c. 141-148; [10]
c. 8-100.

3ae0aHHA Ha CPC. Ocobnusocmi ximiyHUX snacmusocmeli KUCHe8UX CroayK
KpemHito. [lonicunokcaHu. ®@aA0KyAAHMU HA OCHO8I rosnisiHinauyemamy.
OmpumaHHA nosnigiHinoso2o cnupmy. Hanpamku MoOupiKy8aHHA OaHUX
hriokynaHmis.

Teopemu4Hi ocHoOB8U o4uWeHHA 800U (hinbMPYBAHHAM.

Jlimepamypa: [1] c. 38-113; [7] c. 187-195; [8] c. 123-146.

3a80aHHA Ha CPC. MexaHi3m o4yuuwjeHHs 800U HA MOBifbHUX (inbmpax.
YmeopeHHs HaMUBHUX OUHAMIYHUX MeMbBPaH.

®aomayiiiHe ovuuwjeHHA 8o0u. Di3uKko-ximiyHi OocHosu  niHHOT
6ynvbawkoeoi cenapayii. Pizuko-ximiyHi ocHosu enekmpogaomayii.

Jlimepamypa: [1] c. 114-134; [2] c. 160-174; [8] c. 147-150.

3ae0aHHA Ha CPC. Micue aomauii 8 mexHon02iYHUX npouecax XiMiyHux
8uUpobHUYMSB, npouyecax o4vuuweHHa 800u Ponab AP ma ¢raokynaHmis npu 2
8UOINIEHHI PO3YUHHUX Pe4YoB8UH MemoOOM MiHHO20 PPAKYioHY8AHHA. OCHOBHI
KOHCMPYKUii haiomauiliHux ycmaHo80oK. TexHOos02iYHi rnapamempu npouecie
griomauii. BusHa4yeHHA  MexHOs02iYHUX — napamempie  npu  HanipHid,
nHesmamuyHili gpiomauii ma enekmpoghsiomaduii.




TexHonoeiyHi napamempu npoyecie pnomauyii.
Jlimepamypa: [1] c. 114-134; [2] c. 174-180.

5 ) e . . 2
3ae80aHHA Ha CPC. OcHo8Hi Kpumepii ouiHKU eghekmusHocmi rpoyecis
riomauii
Bcoozo 10
6. CemiHapcbKi 3aHAMMSA

Y cucmemi npogpeciliHoi nidecomosku cmydeHmie cemMiHapCbKi 3aHAMmMsA 3alimarome 25 %
ayoOumopHo20 HABAHMAM(EHHA. byoyyu O00MNo8HeHHAM 00 AeKyiliHo20 Kypcy, 80HU 3aKnadarome i
chopmyroms ocHosu Keanigikauii 6akanasp 3 ekonoezii. 3micm yux 3aHAMb | MeMOOUKQA ix nposedeHHs
Mo8UHHI 3abe3neyysamu pPo38UMOK ME0opPY0i akmusHocmi ocobucmocmi. BoHu po3susarome Haykose
MUCAEeHHA | 30amHicmb Kopucmysamucsa CcreuyiasnsHo mepMiHOA02ier, 003807A0Mb Mepesipumu
3HQHHSA, Y 38'A3KY 3 Yum OaHuli 8ud pobomu sucmynae 8axausumM 3acobom onepamueHoO20 380P0OMHO20
38'A3Ky. ToMy ceMiHapPCbKi 3aHAMMSA MOBUHHI BUKOHY8AMU HE MIinbKU Mi3HABAAbHY i BUXOBHY (PYHKUII,
ane { cnpuamu 3pOCMAHHIO cmyOeHmi8 AK meop4ux npayisHukKie 8 obaacmi ekonoaii.

OcHOBHi 3080aHHA YUKMY CEMIHOPCbKUX 3aHAMb:

doromoamu cmydeHmaM cucmemamusyeamu, 3aKpinumu i moenubumu 3HaHHA meopemu4Ho20o

Xapakmepy 8 YUK MpupoO000XopOHHUX OUCYUNIH;

Has4yumu cmyodeHmis npuliomam eupiweHHA MNPAKMUYHUX 30800HbL, CPUAMU 080/100iHHIO
HABUYKAMU mMa BMIHHAMU aHani3y i[Hopmauii, npuxodumu 00 6/44CHUX 06rpyHMOoBAHUX

BUCHOBKi8;

Has4umu ix npauro8amu 3 HayKo8oto ma 008i0K0800 imepamyporo, 00KYMEHMAUIE i CxemMmamu,
opmysamu 8MIiHHA s84umucs camocmiliHo, mobmo onaHogyeamu memodamu, criocobamu i

nMpulioMamu CaMOHABYAHHSA, CAMOPO38UMKY i CAMOKOHMPOIIO.

Hazsa memu 3aHAMMA ma nepesik 0CHOBHUX MUMAHb
(nepenik dudakmu4Ho20 3abe3nevyeHHs, MOCUAAHHA HA Aimepamypy ma 30800HHSA
Ha CPC)

Kinbkicmeo
200UH

DrnoKynaHmu.
®noKynaHmMu. 3acmocy8aHHA (hAOKYAAHMIE 8 Mpouecax O4YuweHHA 800U.
BusHayeHHA echeKmusHoOCMi o4UUWeHHA 800U 8i0 003U (hIOKYAAHMY.

Jlimepamypa: [1] c. 85-97; [2] c. 70-76; [8] c. 70-73; [9] c. 141-148; [10] c. 8-100.
3a80aHHa Ha CPC. ®nokynayisa. MexaHizam npoyecy. Ocobausocmi 8UKOPUCMAHHA
riokynaHmie 8 npouecax e000o04YUWEHHA. Bodopo3yuHHicmb ¢haokynaHmis. Ak
8U3HAYUMU KoeiyieHmu 8 pieHAHHI XaysiHKka-MapkKa. [pami memoou 8U3HAYeHHA
cepedHboi MoneKynapHoi macu aoKyaaHma. Ocobausocmi XiMiYHUX rpoyecis
MOOUIKYBAHHA Kpoxmasis. OmpumaHHA eqpipie yentonosu. @a0oKyAaHMU Ha 0CHO8I
enixno2iopuHy. OmpumaHHA noaikamioHimie. Hanpamku mMoOugiky8aHHA OaHUX
riokynaHmis. ®nomayis 0OMiWOK pi3Ho2o cmyneHA oOucriepcHocmi. @aomauyis
PO3YUHHUX Pevyos8uUH Ma KOsO0iOHUX OOMIiWOK. Enekmpogrnomamopu. 3anexHicmeo
epekmusHocmMi o4YUWEHHA 800U 8i0 KOHUeHMpAyii 3a8UCAUX pPe4vyoB8UH, 4dacy
¢niomauyii, iHmeHcusHocmi 6apbomaxcy, muny ma KoHuyeHmpauili ¢aokynaHmis.
3acmocysaHHa enekmpognomayii npu 0ezakmusauii 6oou. PezynosaHHa 06’emy
niHu. 3miHa 06’emy niHu 3 Yacom ii HaOKonu4YeHHs. BiosedeHHA i mo2aweHHA niHu.

Bcbozo 200uH

7.

JlabopamopHi 3aHaAMmMsA

Y cucmemi npodgeciliHoi nideomosku cmyodeHmis aabopamopHi 3aHaAmmsa 3almaroms 50 %
ayoumopHo20 HasaHMaxceHHA. bydy4u OOMNOBHEHHAM 00 neKYiliHo20 Kypcy, 80HU 3aKaadaromeo i
hopmyroms 0CHO8U Keanigikauii bakanaspa 3 ekonaozii. Memoro 1a6o0pamopHO-NPAKMUYHUX 30HAMb €



pPO38UMOK Yy CcmMyoOeHmi8 eKCcrnepuMeHmanbHUX HABUYOK, 00C/MIOHUUbKO20 nidxo0y 00 BUBYEHHA
npeomemy, 3aKpinsaeHHA meopemu4Ho20 Mmamepiany.

e KineKkicme
5 /7_, Haszea nabopamopHoi pobomu ayoumopHuUx
200UH
5 OcsimsneHHs 800U NMpuU BUKOPUCMAHHI (hIOKYAIHMI8 2
6 | docnidxiceHHA npouecie o4uu,eHHa 800U MemodoM giomauii 1
8 | MKP 2
9 3anik 1
Bcbo20 200uUH 6

8. Camocmiiina poboma cmydeHma

CamocmiliHa poboma 3atimae 40 % yacy sugYeHHS KPeoOumHo20 MOOYsIs, 8KAOYAOYU Mi020MOBKY
0o MKP ma 0o 3aniky. lono8He 3a80aHHA camocmiliHoi pobomu cmydeHmig — ue onaHy8aHHSA HAYKOBUX
3HaHb 8 0bsacmsax, wo He yegiliwau y nepesnik AekUuiliHUX numaHe WASXOM 0cobucmoz2o MowyKy
iHgbopmauyii, hopmyBaHHA AKMUBHO20 iIHMepecy 00 Meop4o20 nioxody y Has4yanbHili pobomi. ¥ npouyeci
camocmiliHoi pobomu 8 PaMKax 0C8IMHLO20 KOMMOHEHmMy cmyoeHm Mo8UHeH Has4Yamuca 2a1uboKo
aHani3ysamu cy4acHi nioxoou 00 po3pobKu ma 8rnposadHeHHS HOBIMHIX MexHOo102ili KOHOUUIOHYBAHHSA
ma o4uWeHHA 800U, BUX00SYU i3 XQPAKMepucmMuK 800U i suMo2 00 AKOCMi o4uueHoi 800u. BiH nosuHeH
sMimu cmeoprosamu Halibinbw egpekmusHi Memoou oYU EHHS 800U.

e Hazea memu, wjo suHocumsCa Ha camocmilHe ornpayto8aHHA Rinekicme
L : 200uH CPC

Po30in 1. ®aokynaHmu
®nokynaHmu. Knacugikayia GaoKyasHmis. Cmpykmypa MoneKyn
1 | pnioKynaHmie i ix cmaH y B600HOMY PO34YUHi. 3apa0 MAKPOMOEKYN
roKynaHmis.

Jlimepamypa: [1] c. 85-113; [2] c. 70-76; [8] c. 70-73; [9] c. 141-148; [10] c.
8-100.

Bnacmueocmi 800HUX PO34UHIi8 AoKyaaHmMIe. MexaHiam GpaoKynauii.
B’s3Kicmb 800HUX pO34UHIi8 nosimepis. BusHa4YeHHs cepedHboi MOoAEKyAIPHOI
Macu ¢aoKkynaHmis.

Jlimepamypa: [1] c. 85-113; [2] c. 77-83; [7] c. 156-161; [10] c. 8-100.

HeopaaHiuHi ma npupodHi naokynaHmu. OMmMpPUMAHHA OKMUB0BAHOI 48
KpeMmHieaoi kucaomu. @aA0KyAAHMU HA OCHOB8I KPOXMAslie Ma Uesros103u.

Jlimepamypa: [1] c. 85-113; [2] c. 83-90; [7] c. 156-161; [9] c. 141-148; [10]
c. 8-100.

CuHmemuyHi  aoKyaaHmu.  HeioHiHHi, aQHIOHHI ~ma  KamioHHi
nokyngHmu. OCHO8HI Memoou iXx OMpPUMAHHS.

Jlimepamypa: [1] c. 85-113; [2] c. 90-97; [10] c. 8-100.

OceimneHHsA 800U inbmpysaHHAM. TeopemuyHi OCHO8U OYUWEHHSA 800U
hinempysaHHAM Yepe3 3epHUCMi mamepianu. bpydomicmkicme ginempis.

Jlimepamypa: [1] c. 38-113; [7] c. 187-195; [8] c. 123-146.

Po30in 2 OyuweHHA 800U haomaujiero

2 OuuweHHs 800U aomauieto. 3aeanbHi MOHAMMSA MA 0/10HEHHS.
BusHaueHHa memody. Knacugikayia memodie adcopbuiliHoi bynbbawkosoi
cenapaui.

Jlimepamypa: [1] c. 114-134; [2] c. 160-163; [8] c. 147-150.

@i3uKo-xiMiyHi ocHoBU mMiHHOI hiomayii ma niHHo20 PAKYiOHYBAHHSA.
OcHosHi cmadii npouecis. Braus po3mipie b6yn6baWOK HA egekmusHicmob
nomauyii. 3anexcHicme egpekmusHocmi MiHHO20 PAKYIOHYB8AHHA 8i0
rnosepxHe8o020 Hamsay.

48




®Di3uKo-XiMi4Hi

TexHono2iYHI

OCHO8U  enekmpogaomayii.

napamempu npouecis

lMonaHu3ayis
eniekmpoghope3 esneKkmponimis, OKUCHO-8IOHOBHI peakuii Ha enekmpooax.
Bu3Ha4eHHA mexHOo102iYHUX napamempig rnpouecie ¢promauii.

Jlimepamypa: [1] c. 114-134; [2] c. 169-174.
¢nomayii.
MmexHOs102iYHUX rnapamempie npu HanipHil, nHesmamu4Hil ¢aomayii ma
MiHHOMY (hPAKYiOHYBAHHA.

Jlimepamypa: [1] c. 114-134; [2] c. 174-180.

Yacmok,

BusHayeHHs

[lioecomoska 0o MKP 3
lidezomosKa 0o 3asiKy 3
Bcboe2o 200uH 102

3abe3nevyeHHA Npo2pPaMHUX pe3yabmamie CKAadoeuMU 0C8IMHbLO20 KOMIMIOHEHMY

MpoepamHuli pezynemam

JlekyiliHi 3aHAMMA

lpakmuyHi ma
nabopamopHi 3aHamMms=,
iHOUBIOyanbHIi 3080aHHSA

ymMimu rnpogooumu rnowyk
iHpopmauyii 3
BUKOPUCMAHHAM 8i0M08IOHUX
Oxcepen 014 npulHAMMA
06r'pyHmMoBaHuUX piuieHb

Jlekuia 1. ®noKynaHmMu. BooHi
PO3YUHU hOKYASHMIB;

Jlekyis 2. HeopzaHiuyHi ma
MpUpPOOHi OpeaHiYHiI ha0KyAFHMU.
CuHmemuYHi hnoKynaHmu.

CemiHapcbKke 3aHammsa 1.
®bnokynaHmu.

ymimu obupamu
onmumasnsHi  memoou ma
iIHcmpymeHmansHi  3acobu
0114 nposedeHHA
docniowceHbs,  360py ma

06pobKuU 0aHUX

Jlekyia 3. Teopemu4Hi 0OCHo8U
OYUW,eHHA 800U (hinbmpy8aHHAM;
Jlekuyia 4. ®nomauiliHe o4yuwWeHHsA

800uU. Pi3uxko-ximiyHi ocHosU mMiHHOT

bynvbawkosoi cenapayii. ®Pi3uKo-

XiMiYHIi ocHo8U enekmpognomayii;
JleKyia 5. TexHo02iYHi

napamempu npouyecis gpiomauyii.

JlabopamopHe 3aHammA 1.
OcgimneHHA sodu npu
BUKOPUCMAHHI (h10KyAaHMI8;

JlabopamopHe 3aHaAMMA 2.
JlocniorceHHs npoyecia
OYuWleHHA 800U MemoOoM
gnomauyii.

po3pobaamu mexHonoeii,
8UKopucmosysamu rnpouyecu
ma anapamu, wo
3a6e3neyyroms  ehekmusHe
pO30ifieHHS,

KOHUEHmMpy8aHHH,
8U/TYYEHHS, decmpyKuiro
WKidnusux OoMilWoK y

B800HUX cucmemax i 2a308ux
cepedosuuiax, nepepobrky ma
ymusizayito 8ioxodis

Jlekyia 3. Teopemu4Hi 0OCHo8U
OYUWEeHHA 800U inbmpyBaHHAM;
Jlekuia 4. ®nomauiliHe oYyuWeHHsA

800uU. Di3uKko-xiMmiyHi ocHoB8U mMiHHOT

bynvbawkosoi cenapauii. PizuKko-

XiMiYHi ocHoBU enekmpognomavyii;
Jlekuyia 5. TexHonoz2iuHi

napamempu npouecis ¢haomauii.

JlabopamopHe 3aHammas 1.
OcsimneHHA 8o0u npu
BUKOPUCMAHHI (hIOKYAAHMIE;

JlabopamopHe 3aHamms 2.
LlocniorceHHs npouecis
OYuWeHHA 800U MemoOoM
gnomauii.

9. lMonimuka Has4anbHOi ducyunniHu (0c8iMHb020 KOMNOHeHMa)

lMoaimuka ma KOHMposb

Mpaesuna eidsidysaHHA 3aHAMb Ma N08ediHKU HA 3aHAMMSAX
CmyodeHmu 30608°s3aHi bpamu GKMUBHY y4acmb 8 HAB8YAsAbHOMY [POYEC), He CMi3HHeamucs Ha
3aHAMMA ma He nponyckamu ix 6e3 nosasHOI fnpuyvuHU, He 3a8axcamu 8uKnaadayy nposooumu
3aHAMmMA, He 8idsonikamuca Ha 0i, W0 He M08°A3aHI 3 HA8YAIbHUM MPOYECOM.
Mpasuna npusHa4yeHHA 340X04Yy8aAbHUX Ma wmpadgHux basnis
® 300x04y8asbHi 6aaAU MOXYMb HAPAXO8YBAMUCHL BUKAAOAYEM BUK/MOYHO 30 BUKOHAHHA MBOPYUX
pobim 3 OucuyunaiHu abo 000aMKOB020 [MPOXOOIEHHA OH-AAUH NpPoinbHUX Kypcie 3
OMPUMAHHAM 8i0N08iIOH020 cepmuikamy:
- https://www.coursera.org/learn/water-treatment;



https://www.coursera.org/learn/water-treatment

- https://cropaia.com/water-treatment-pro/.
Ane ixHA cyma He moxce nepesuwyysamu 10 % ei0 pelimuH2080i wKanu. 3apaxy8aHHA cepmucghikamy 3
nesHo20 oH-AaliH NpoghisnibHO20 Kypcy 0OHOpPA30ae.
® wmpagHi 6aau 8 PAMKAX HABYAAbHOI OUCYUNAIHU He nepedbayeHi.
Monimuka dednaiiHie ma nepecKknadaHo
Y pa3i 8uHUKHeHHA 3abopzosaHocmell 3 HaABYAAbHOI OucyunaiHu abo 6yOb-aKUX (POPC-MAHOPHUX
obcmasuH, cmydeHmu Marome 38°A3amuca 3 8uKnada4yem o 0ocmynHuUx (HAOAHUX uKkaadayem)
KaHanax 38°A3Ky 014 po38°A3aHHA NpobaemMHUX MNUMAHb Ma Yy32004(eHHA anzopummy Oili 014
8i0MNpPAyYOBAHHA.
Monimuka akademivyHoi dobpoyecHocmi
Mnaaeiam ma iHwi ¢Gopmu HedobpoyecHoi pobomu Henpunycmumi. Lo naaziamy eiOHocUMbCA
8i0CYymHicmb MOCUMAHb MPU BUKOPUCMAHHI OpYKOBAHUX MA e/1eKMPOHHUX Mamepianis, uumam, 0yMoK
iHwux asmopis. Henpunycmumi niOka3ku ma crnucyeaHHA nid 4ac HAMUCAHHA mecmis, npoeedeHHs
3aHAmMs; 30a4a 3a7iKy 30 [HWO020 cmydeHma; KOMilo8AHHA Mamepiasnie, 3axulWeHuUx Ccucmemoro
asmopcbKoz20 npasa, be3 00380y asmopa pobomu.
Monimuka ma npuHyunu axkademiyHoi O0obpoyecHocmi e6u3Ha4veHi y po30ini 3 Kodekcy uecmi
HauioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «KuiscoKuli nonimexHiyHuli iHcmumym imeHi lzeops
Cikopcbkozo». lemansHiwe: https://kpi.ua/code
Monimuka akademivyHoi noeediHKU i emuKu
CmyoeHmu marome 6ymu moaepaHmMHUM, Mosaxcamu OyMKY 0moYyoYux, 3arnepevyeHHs (hopmynosamu
8 KOpeKMHIli hopmi, KOHCMPYKMUBHO Midmpumyeamu 380pO0MHuUL 38'A30K HA 3QHAMMSX.
Hopmu emuuHoOi nosediHKu cmydeHmis i npayieHUKie eusHavyeHi y po30dini 2 KodeKkcy uecmi
HauioHanbHO20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscokuli nonimexHiyHUl iHcmumym imeHi lzops
Cikopcbkozo». flemansHiwe: https.//kpi.ua/code

10. Budu KoHmpono ma pelimuH208a cucmema oyiHO8aHHA pe3ysnbmamie Has4yaHHA (PCO)
Po3nodin Has4asnbHO20 Yacy 3a 8UOAMU 3aHAMb i 3a80aHb 3 OUCUYUNAIHU 32i0HO 3 PpO6OYUM HOBYATLHUM
MAaHOM:

HasuyansHuli yac Po3nodin Has4YanbHUX 200UH KoHmponbHi 3axo0u
C . : v
emecmp Kpedumu akag Jlekyii | MpakmuyHi /106 CPC | MKP | Prp Cemecmposud
200. pob. KOHMPOsb
5 4 120 10 2 6 102 1 - 3aniK

PelimuHe cmydeHma 3 ducyunaiHu cknadaemeocs 3 6asie, W0 8iH ompumye 3a:
- pobomy Ha ceMiHaPCbKUX 3AHAMMAX
- pobomy Ha nabopamopHux pobomax,
- HAnMucaHHA MoOysbHOI KOHMPObHOI pobomu.
Cemecmpo8uUM KOHMPOseM € 3aiK.
Cucmema pelimuHzoeux (8azosux) 6asie ma Kpumepii oyiHKOBAHHA
Cucmema pelimuHaogux 6asnie ma Kpumepii OUiHIOBAHHSA:

BuKOHAHHA 30800Hb HQ CEMIHAPCbKUX 3aHAMMAAX.
Baeosuli 6aa 3a cemiHapcbke 3aHAMms cknadae 10 b6anis

MoeHoma ma o3HaKu 8ionosioi banu
losHa 8idno8idb 10
Y 8i0noeidi He HagedeHOo Opy20pPAOHI YU 3a7eHCHI 8i0 OCHOBHUX rnapamempu 8-9
(mamepianu)
Y 8i0nosidi He HaseOeHO r0/a08UHY OCHOBHUX i KiflbKa Opy2opa0HUX 5-7
napamempis Yu mamepianis
Bidrosiob nosepxHesa 6e3 aHanizy napamempis, ymos, mamepianis, 1-4
¢haKkmis, Herno8Hi 8UCHOBKU
lMpakmuy4He 3080aHHA HE 3aPAX08aHe 0



https://cropaia.com/water-treatment-pro/
https://kpi.ua/code
https://kpi.ua/code

BukoHaHHA nabopamopHux pobim.
Baeosuli 6as 3a nabopamopHy pobomy cknadae o 20 banis.
Kpumepii oyiHi08aHHA BUKOHAHHA 1a60pamopHoi pobomu

MosHoma ma 03HaKU 8UKOHAHHSA 3080AHHA banu
3a080aHHSA 8UKOHAHeE 8 MOBHIll Mipi 18-20
He3Ha4Hi HedoniKu 3a nyHKmom 1 11-13
HecsoeyacHe 8UKOHAHHA 30800HHA 6-10
HeceoeyacHe 8UKOHAOHHA 30800HHA, He0OoiKu 3a . 1 2-5
HesaKicHe BUKOHOHHSA 3080AHHA 1
HesuKoHaHHSA 3080GHHA 0

Mo0ys1bHi KOHMPOAbHI pobomu
O0Ha KoHMponsbHa poboma

Bazosuti 6an — 50 b6anis. MakcumaneHa Kinekicme 6anie 3a 8ci KOHMPObHI PO6OMU OOPIBHIOE:

Kpumepii oyiHr0O8aHHA KOHMPObHUX PObIM

MosHoma ma o3HaKu 8idnoeiodi banu
[MosHa 8idnoeidb 48-50
Y 8i0nosidi He HagedeHO Opy20pPAO0HI YU 3a1exHi 8i0 OCHOBHUX napamempu 40-47
(mamepianu)
Y 8i0nosidi He HasedeHO MOMA0BUHY OCHOBHUX | KiflbKa Opy20pA0HUX 25.39
napamempis Yu mamepianie
Bidnosiob nosepxHesa 6e3 aHanizy napamempis, ymos, mamepianis, 1-24
¢haxkmis, HernosHi 8UCHOBKU
KoHmposnbeHa poboma He 3apaxoeaHe 0

Takum YyuHom pEﬁmUHZOBG cemecmpoea wkaaa 3 erdumHoao MOdyflﬂ CKNaoae:

R =10+ 2 x 20+50= 100 6anis

MakcumansHa cyma banie cknadae 100. a9 OomMPUMAHHA 307iKy 3 KpeoumHoz20 MOoOyss

«asmomamom» nompibHo mamu pelimuHe He meHwe 60 banis.

CmydeHmu, Aki Habpanau npomsazom cemecmpy pelimuHe meHwe 0,6 R, @ mMaKox mi, Xxmo xo4e
nidsuwumu  3az2anbHUll  pelimuHe, BUKOHYyIOMb 000aMKO8Y KOHMPOsbHY pobomy. 3a80aHHSA
KOHMPOabHOI pobomu micmame 3arnumaHH=, AKi 8i0HOCAMbCA 00 Pi3HUX Po30inie KpedumHo2o MoOy/iS.

Mepenik 3anumaHeb HasedeHo y Po30ini 11.

3a80aHHA KOHMpoabHOi pobomu cKkAadaemosca 3 2 3anumMaHb, Wo 8i0HOCAMbCA 00 Pi3HUX mem
KpedumHo20 Mo0yA. 3a NpasusbHy 8i0No8idb HA KOXHe NUMAHHA cmydeHmu ompumyroms no 5 basis.

Omice, MAKCUMabHA Kinbkicme 6asie 3a 3a1iKo8y KOHMPOsbHY cKnadae 5 banis x 2 = 10 banis.

Cucmema OYiHOBAHHA OKpPeMUX NMUMAaHb 307iK080i KOHMPOs1bHOT pobomu:

NosHoma ma o3HaKu 8idnoeiodi banu
«BiomiHHO»: [loeHa ma 8ipHa 8i0N08idb HA NUMAHHSA 5
«/obpe»: Y 8i0nogidi He HasedeHo 00CMAMHbOI KinbKocmi ¢hakmis, npuknadis, He 4
3pobieHo 8UCHOBKIB, abo donyuwieHo OKpemMi Hemo4YHoOCmi;
«3adosinbHo»: [JaHa YacmKosa 8i0nosidb, KOHKpemHe hopMynHO8AHHA 30KOHI8 ma 3
mepmiHie 8idcymHe abo donyu,eHo epybi MoMusnKu;
«He3adosinbHo»: [lumaHHA He 3apaxosaHe abo 8i0cymHe 1-2

[119 ompumMaHHA 307iK0B80I OUIHKU, CyMa 8CiX OMPUMAHUX rMpomsa2om cemecmpy pelimuHeosux basnie R

nepesodumocs 32i0Ho 3 mabauuero:

Kinokicmo 6anis OuyiHKa
95...100 8iOMIiHHO
85...94 Odyxe dobpe




75..84 dobpe
65...74 30008i1b6HO
60...64 docmamHb0o
RD <60 He3a008i1bHO
He suxkoHaHi ymosu donycky He donyuw,eHo

11. flodamkoea iHghopmayia 3 ducyunaiHu (oceimHb020 KOMNoHeHmMa)
Mpubau3Huli nepenik NUMAHb, AKi BUHOCAMbCA HAO ceMecmposuli KOHMPOb

1. Hasedimob Kknacugikauito ¢hriokynaHmis.

2. Onuwime cmpyKkmypy mMoseKyn A0KyASHMIB, iX cmaH y 800HOMY cepedosulli.

3. Po3kpulime noHAMMA: 3apA0 MAKPOMOAEKY hAOKYAAHMIB.

4. Onuwime MexaHi3m ¢10KyAAUii.

5. O6rpyHmylime 8’sa3Kicmb 800HUX PO34YUHI8 haOKYNAHMIB.

6. Hasedimb anzopumm 8uU3HA4eHHA cepedHbOi MOEeKYAAPHOI Macu oKy AIHMIE.

7. Hasedimb cnocobu ompumMaHHA Heop2aHiYHUX ma M[pPUPOOHUX (hAOKYAAHMIE, crocobu ix
mooudikauii.

8. lMoacHimb cmabinizayito po34YuHie KAMIOHHUX MA AHIOHHUX G)/1I0KYAAHMIB.

9. Hasecmu napamempu, w0 xapakmepu3sytoms po3mipu ma hopMu MAKPOMOAEKYA AOKYAAHMIE.
10. Oxapakmepu3sylime cuHMemMuyYHi pAOKyASHMU.

11. Hasedimb xapakmepucmuku ma cnocobu ompumMaHHA HeiOHHUX (AOKYAAHMIB.

12. Hasedimb xapakmepucmuku ma cnocobu ompuMaHHA GHIOHHUX ¢h/10KyASHMIB.

13. Hasedimb xapakmepucmuKu ma cnocobu ompumaHHsa noaimepusayiero ma nosnikoHOeHcauyiero
KamioHHUX h1OKyAsaHMI..

14. Onuwime MoOOUGIKYy8AHHA HEIOHHUX 3 OMPUMAHHAM GHIOHHUX MA KOMIiOHHUX ¢h10KyAaHMI8.

15. Oxapakmepu3sylime Heop2aHiuyHi  paokynaHmu. Onuwime MOMAUBOCMI  30CMOCYBAHHSA
aKMUBOBAHOI KPEMHIEBOI KUCAIOMU 8 Npouecax (hAoKyAAyii.

16. Oxapakmepu3sylime ¢h0KyAGHMU HO OCHOBI Kpoxmariie.

17. Hasedimb 0CHOBHI noHAMMSA ma B8uU3HAYEeHHA npouecy ¢aomauii. BuszHaume o6aacme
B8UKOPUCMAHHA 0GHO20 MeMOOYy.

18. Hasedimob Knacugikauiro memodis ¢hiomauii no cnocoby oucrnepay8aHHS 2asy.

19. Hasedimb ocHOBHI hakmopu, Wo 8nau8aroms Ha ad2e3ito Yacmok 00 bynbbawokK 2asis.

20. Hasedimo Knacugpikauiro memodis adcopbuyiliHoi byabbawkosoi cenapauii.

21. Hasedimb ¢hizuko-ximiyHi ocHo8U MiHHOI hiomauii.

22. MosacHimb snaus AP Ha npouec niHHOI piomauii. lNoscHIMb mexaHiam npouecy.

23. lMoAacHIiMb 8naus enekmMpocmMmamu4yHuUX cusa Ha NMPOoUecu niHHoI hiomauii.

24. lMoAcHimb 8naus KOHUeHMpayii 0OMiWoK y 800i HG MUMOMYy umpamy no8imps, HABAHMAXEHHA
no cyxiti pe4osuHi, 4ac gpaomauyii.

25. lMosacHimb enaue po3mipie oucrnepcHUX 4acmoK ma 6ynbbawoK 2a3ie Ha ehekmusHicmMb MiHHOI
gromauii.

26. Hasedimb ¢hi3uKo-ximiyHi 0OCHOB8U MiHHO20 (PPAKYIOHYBAHHS.

27. Hasedimb ¢hizuKo-ximiuyHi oCHOBU esekmpoghaomauii npu 8UKOPUCMAHHI PO34YUHHUX aHOOJis.

28. Hasedimb ¢hizuKo-ximiyHi ocHOBU esekmpoghaiomauii npu BUKOPUCMAHHI HEPO34YUHHUX aHOOJi8.

29. lpedcmasme HeobxiOHi mexHon02iYHUX napamempie npouecie hriomayii.

30. lpedcmasme HeobxiOHi mexHon02iYHUX napamempie npu HanipHil pnomauii.
31. lpedcmasme HeobxiOHi mexHon02iYHUX napamempie MHe8Mamu4Hoi haiomauyii.
32. lpedcmasme HeobxiOHi mexHon02iYHUX napamempie NiHHO20 PAKYiOHYBAHHS.

Pobouy npozpamy Has4anbHoi ducyunaiHu (cunabyc):
CknadeHo npog.., 0.m.H., lomenero M. /.

YxeaneHo Kagpedporo E ma TPl (npomokon Ne 14 gid 18.05.2023p.)
Mo2o0dxceHo memoodu4Horo Komicieto IX® ( npomokon Ne _10 eid _26.05.2023)




