E HauioHanbHWIi TeXHIYHUIA YHIBEpCUTeT YKpaiHu

ag «KUIBCbKUWA MNOMTEXHIYHUW IHCTUTYT EKonorii Ta TexHonorii

imeHi ITOPA CIKOPCbKOTO» POCAMHHMX NoiMepiB

TexHonoriA TaponaKyBa/ibHOrO KAPTOHY
Po6oua nporpama HaB4YanbHOi gnucumunniim (Cunabyc)

PeKBi3UTU HaBYaZIbHOI AUCLUUNIHU

PiBeHb BULLOI OCBITH Apyeauli (mazicmepcoKuli)

Fanysb 3HaHb 16 XimiyHa ma 6ioiHxceHepin

CneujianbHicTb 161 XimiyHi mexHoo2ii ma iHx#ceHepid

OcBiTHA nporpama lMpomucniosa eKkonozis ma pecypcoepekmusHi yucmi mexHonozii

Cratyc gucumnniim Bubipkosa

dopma HaBYaHHA 3004Ha

Pik nigrotoBku, cemectp 1 Kypc, s8ecHAHuUl cemecmp

O6car aucumnnniim 4 (120)

CemecTtpoBui ExkzameH

KOHTPO/Nb/ KOHTPO/bHI

3axoau

Po3Knag 3aHATb 3 200UHU Ha mMuxtOeHb (2 200UHU AeKuiliHux ma 1 200UHA NMPAKMUYHUX
3aHAM®.)

MosBa BUKNagaHHA YKpaiHcbKa

IHpopmauis npo JlekTop: https://intellect.kpi.ua/profile/mom68

KepiBHMKa Kypcy / https://eco-paper.kpi.ua/pro-kafedru/vykladachi/vizytky/movchanyuk-

BUK/IagauiB olga-mikhajlivna.html

MpakTnuHi /Ceminapcoki: https://intellect.kpi.ua/profile/mom68
Po3miweHHA Kypcy https://do.ipo.kpi.ua/course/index.php?categoryid=28

Mporpama HaBYa/IbHOI AUCLUNAIHU
1. Onuc HaBYa/bHOI AUCLUNAIHMK, il MeTa, NpegMeT BUBYAHHA Ta pe3y/1bTaTu HaBYaHHA

3a805Ku ceoili nezkocmi, MiuHocmi, ¥copcmxocmi, hopmocmilikocmi ma ekosnoziyHocmi
KapmoH exte 0a8HO cmas 00HUM 3 Halkpawux mamepianie 078 8U20mMo8aeHHA mapu ma
ynakosKku. [Jo mozo x (io2o 3py4yHO Oekopysamu i cKnadamu, a nicaa 8UKOPUCMAHHA MOMCHA
3HO8Y HanNpasaamMu y supobHUUMBEO.

O0dHiero 3 207108HUX 8aacMuBocmell KapmoHy, wo pobumb Moxausum (io2o
BUKOPUCMAHHA 0714 Mapu ma ynakosku, € lioczo bazamowaposicms, Wo Gopmyemsca Ha
KApMmMOHOPObHUX MAWUHAX 3a mexHosnoeieo 6e3kneliosoeo 3’€0HAHHA. DPopmyrodi YyacmuHu
CYYaCHUX MAWUH 0711 8U20MOB/AEHHS MAKO20 KAPMOHY npeocmasisome cobOH CKAAOHI
bazamosapycHi KOHCMPYKYil, wo mMoxyms 6ymu, 00 moeo X, OCHaweHi 0o00amkKosumu
npucmposamu. Lle sumaeae 8i0 mexHonoz2a ocobausux 3HaHb Ma emiHb. Came Ha ye i HayineHa
daHa OducyunaiHa. Habymi 3HaHHA ma 6MmiHHA O0onomoxcyme malibymHim ¢haxisyam 6ymu
KOHKYPEHMHUMU HA PUHKY n[paui ma 3moxyme 3abe3neyumu egpekmusHy pobomy
mexHOo102iYHUX MOMOKi8 3 8UPOBHULMBA MAPOINAKY8asbHO20 KAPMOHY.

Mpeomem Has4yanbHOi OucyunaiHu «TexHOs02iA MAPONAKY8AsbHO20 KAPMOHY» —
peanizayia nidxodis, wo 3abe3neyamb OMPUMAHHS BUCOKOAKICHO20 KApMOoHY 075
8U20MOB/IEHHA MAPU i YyIaKOBKU.



Ana ycniwHo2o eupiweHHA 3a0800Hb KOMMOHYBAHHA MEXHO/A02iYHUX MOMOKi8 3
8UPOBHUYMEBA MAPONAKY8AbHO20 KAPMOHY haxisyi Marome 8inbHO 80100imu iHpopMayi€to,
smimu  supiwysamu npobsemu  payioHasNbHO20  BUKOPUCMAHHA  MamepiansHUX ma
eHepeemu4yHUX pecypcie, OnNMUMasAbHO20 MNPo8eOeHHA MexHOs/02iYHUX rpouyecis, subopy
eppekmusHo20 06/100HAHHA 0718 OMPUMAHHSA NMPOOYKUii 8UCOKOI AKocmi.

Mema Has4YanbHoOI ducyunaiHu « TexHoM02ia MaponaKkyeanbHO20 KAPMOHY»

Memoto sus4yeHHs OaHOI OucuunaiHuU € GoOPMyB8aHHA Yy Mazicmpie KOMMAeKCy 3HAHb 8
o0bsacmi cyyacHuUx mexHosoeili supobHUYMBa MapornaxkysassbHUX 8Udie KApMmMOHY, KOMIAEKCY
YMiHb mMa HABUKiB, HEObXiOHUX 0/19 epheKmuBHOo20 MpPOBEOEHHS MEXHO/02IYHUX Mpoyecie y
O0aHOMY HAMpPAMKY, 0718 K8asighikosaHO20 yrnpassaiHHA MexHOA02iYHUM rpouyecom. BidnosioHo
0o memu nid2omosKka Mazicmpie 3a OQHOK CreyianbHICMIO B8UMA2AE (OPMYBAHHA
KomnemeHmHocmedi:

— 30amHicme 2eHepysamu Hosi idei (kpeamusHicms).

— 30amHicmeb 3aCmoco8y8amu 3HAHHA Yy MPAKMUYHUX CUMYaAyisax.

— 30amHicms 00 nowyKy, 06pobaeHHA ma aHanizy iHghopmayii 3 pisHUX Oxcepenn.

— 30amHicmeo 00cniorcysamu, Kaacugikysamu i aHaMi3ysamu MoKA3HUKU AKOCMi
XiMiYHOI poOyKyil, mexHOnM02iYHUX rpoyecie i 06a0HAHHA XiMiYHUX 8UPOBHULUMS.

— 30amHicme opeaHizosysamu i ynpasasmu XiMiKo-mexHOoM02iYHUMU Npoyecamu 8
YMOBaX MPOMUC/108020 8UPOOHUYMBA Ma 8 HAYKOBO-00CiOHUX 1abopamopisax 3
YPaxy8aHHAM COUIAMbHUX, EKOHOMIYHUX MQ eKOs02iYHUX acrieKmis.

32i0H0 3 BUMO2aMU NPO2PAMU HABYAMLHOI OUCYUNAIHU « TEXHOM02iA MAPONaKy8anbHO20

KapmoHy», cmydeHmu nicaa ii 30CB0EHHA MaKOMb PoOeMoHCMpys8amu makKi npo2pamHi
pe3ynbmamu HOBYAHHA:
— KpumuyYHe OCMUC/eHHA npobaem y 2any3i ma Ha mexci 2any3eli 3HaHb.
— crneyianizo8aHi yMiHHA/HABUYKU P038°A3aHHA Npobaem, HeobxiOHi 019 NposedeHHs
docnioxweHb ma/abo Npo8adHeHHA iHHo8ayiliHOI QifabHOCMI 3 Memoto Po38UMKY
HOBUX 3HOHb Ma npoyeodyp.

— 30amHicmes iHmMezpysamu 3HAHHA Ma po38°a3ysamu CKAAOHI 3a0ayi y wWupokux abo
MYAbMUOUCYUNAIHAPHUX KOHMeKCcmax.

— 30amHicms po3e’a3ysamu npobaemu y Hogux abo He3Haliomux cepedosuuiax 3a
HassHocmi HerosHoi abo obmexeHoi iHghopmauii 3 ypaxysaHHAM acrnekmis
coyianbHoi ma emuy4Hoi 8idnosioaabHOCM.

2. MpepeKBi3UTK Ta NOCTPEKBI3UTU gUCLUNNIHKU (MicLie B CTPYKTYPHO-NOTiUHil cxemi
HaBUYaHHA 3a BigNOBIAHOI OCBITHLOIO NPOrPamoio)

BusyeHHs ducuyunaiHu «TexHO02iA MaponakysanbHo20 KapmoHy» 6a3yemeca Ha 3acadax
iHmMezpauii Pi3BHOMAHIMHUX 3HAHb, OMPUMAHUX MazicmpaHmamu rnpomseom bakanaspiamy
npu 8uB4YeHHi OuCYunaiH npupPOOHU4020 MA  iHHEHepPHO-MexHIYH020  CrPAMYBAHHS.
AucyunniHa «TexHOM02i8 MApONAKy8asbHO20 KAPMOHY» € OCHOB0K, W0 MAeE 3abe3neyumu
pO38’A3QHHA  KOMMAEKCHUX  npobsaem 8  obaacmi  8upobHUUMBA  BUCOKOAKICHOI
maponaxkyeanbHoi KapmoHHOI npoldyKyil ma cnpamoeaHa Ha 271uboke nepeocMucieHHs
HAABHUX MA CMBOPEHHSA HOBUX UinliCHUX 3HOHb MA rnpogeciliHol NpaKmMukxu.

3. 3mict HaBYaNbHOI gUCLUNNIHN

Po30in 1. 3azanbHi idomocmi npo eupobHUYMEO MApPONaKyeasnbHO20 KAPMOHY

Tema 1.1. Knacugpikayia maponakysanbHUX 8Udi8 KAOPMOoHy

Tema 1.2. 3a2anbHi MexHoA02iYHI cxemu 8UPOBHUUMEBA MAPONAKY8AbHO20 KAPMOHY 3
nepeuUHHUX i BMOPUHHUX Hanieghabpukamis



Tema 1.3. Po3nyck cyxux Hanieghabpukamis

Po30in 2. [llpuzomyeaHHa nanepoeoi macu 3 nNepsUHHUX Haniegabpukamie 0nsa
8upobHUYymMea MaponaKkyeasibHO20 KAPMOHY

Tema 2.1. Po3mento8aHHA nepsuHHUX Hanisghabpuxkamis

Tema 2.2. CKnaOaHHA 302as16HOI KOMMO3UUyii

Tema 2.3. [lidecomoeKa naneposoi macu 00 MAWUHU

Po30in 3. [TpuzomyeaHHA MaKynamypHoi macu 044 eupobHUymMea maponakyeasbHO20
KapmoHy

Tema 3.1. O4uw,eHHA ma copmy8aHHA MAKyAamypHoi macu

Tema 3.2. [lodamkosuli po3nyck ma po3mesnto8aHH MAKyaAamypHoi macu

Tema 3.3. Ob6s1a20p003EHHA MAKYAaMYypPHOI Mmacu

Po30in 4. CyyacHi mawuHu 018 supobHUYymMea maponaxkysasnbHUX eudie KapMoHy

Tema 4.1. ®opmysansHi npucmpoi 0.9 supobHUYMBAa KapMoHy

Tema 4.2. lpecosa YacmuHa KApMOHOPOBHOI MaWwUHU

Tema 4.3. CywiHHA ma 06pobaeHHA KapMOHY

4. HaBuanbHi matepianu Ta pecypcu
bazoea nimepamypa

1. lMpumakoe C.I[1. TexHono2ia nanepy i KAPMOHY: HABY. MOCIGHUK [0 cmyd. euw. Hasu.
3akn.] / C.I1. Mpumakos, B.A. bapbaw. Opyze 8ud., nepepobn. Kuis: EMKO, 2008. 425 c.

2. ®aomauyia makynamypHoi macu [EnekmpoHHuUl pecypc] : Has4. nocib. 0aa cmyodeHmis
crneyianbHocmi 161  «XimiyHi  mexHOA02ii ma IHM#eHepia», 0C8IMHbOI npoz2pamu
«lpomucnosa ekonozias ma pecypcoegpekmusHi yucmi mexHonoeii» / O. MosyaHioK, A.
OcmaneHkKo; Krl im. lzopa Cikopcbkoeo. EneKkmpoHHi mexkcmosi 0aHHi (1 ¢palin: 1,36
M6alim). Kuis : Kl im. lzops Cikopcbkoeo, 2020. 77 c.

3. [pomusaHHA makyanamypHoi macu [EnekmpoHHul pecypc] : Hasuy. rocib. 0a8 cmydeHmis
crneyianbHocmi 161  «XimiyHi  mexHOA02il ma iHXeHepia», 0CB8IMHbLOI npozpamu
«lpomucnosa ekonozia ma pecypcoegpekmusHi yucmi mexHonoeii» / O. MosyaHioK, A.
OcmaneHKko; KI1l im. lzcopa Cikopcbko2o. EnekmpoHHi mexkcmosi 0aHHi (1 ¢palin:
1,37 Mb6aiim). Kuis : Kl im. leopsa Cikopcbkoeo, 2021. 55 c.

4. MemoduyHi 8Kkasieku 3 Kypcy «TexHos02ia rnarnepy ma KapmoHy». Po30in «Po3nyck» 014
cmyodeHmie crneuianbHocmi «XiMiYyHa mexHono02ia nepepobku OepesuHu ma pPOCAUHHOI
cuposuHu» / Ykn. M.C. Acmpamos, O.M. MosuaHiok, T.B. KpuceHko. K. : HTYY «KIl», 2008.
95c.

5. TlpecysaHHa nanepogozo nonomHa: Hasy. nocib. 011 cmyo. cneuyianbHocmi «XimiyHa
mexHos102ia ma iHxceHepia», cneyianizauii «XimiyHi mexHonoeii nepepobku depesuHuU ma
POCAUHHOI cuposuHu» / O.M. MosyaHioK, M.[]. Tomens. — Kuis: Kl im. lzopsa CikopcbKozo,
2018.-137c.

DopatkoBa simepamypa

6. /JICTY 3500:2019 Makynamypa naneposa ma KapmoHHA. TexHiyHi ymosu.

7. A6aoykuH H.WN., Komapos B.U., KosepHuHcKuli N.H. Makyaamypa 8 mexHos102uu KapmoHda.
ApxaHzesnbcK: N30-80 ApxaHe. loc. TexH. YH-ma, 2004. 252 c.

8. Acmpamos M.C. /labopamopHuli npakmuxkym 3 mexHosoe2ii nanepy : Hagy. nocibHuUK [014
cmyo. suw. Haey. 3akn.] / M.C. Acmpamos, M.A. lomena. K.: lMoniepagp KoHcanmuHe,
2005. 124 c.

9. WUeaHos C.H. TexHonozua 6ymazu: yyebHoe nocobue [N30. 3-e]. M.: LLIkona 6ymaeu, 2006.
696 c.



10. Banyakoe M.B. TexHonozausa u obopydosaHue 08 nepepabomku MakKyaamypsi: YyebHoe
nocobue / M.B. BaH4yakos, A.B. Kynewos, I.H. KoHosanosa // CI16.: C[16I TYPI, 2010. Y. 1.
98 c.

11. BaHyakos M.B. TexHonozaua u obopydosaHue 045 rnepepabomku MaKyaamypel: YuebHoe
nocobue / M.B. BaHyakos, A.B. Kynewos, I.H. KoHosanosa // CM6.: CI6ITYPII, 2010. Y. 2.
82 c.

12. Banyakos M.B., Kuwko A.B. Teopus u KOHCmpyKuus obopydosaHus 0715 M0020MoO8KuU
makynamypHol maccel: Y4ebHoe nocobue / Cl16.: CMI6I'TYPI, 2003. 104 c.

13. IMy3bipes C.C. TexHon02UA Uenntoa03Ho-bymaxcHo2o rpouszeoocmea. B 3 m. T.1. Coipbe u
npouzsodcmeo nonygpabpukamos. Y. 3. [lpouzsodcmeo nonygpabpukamos. Cl16.:
lMonumexHuKa, 2004. 316 c.

14. Jlecoykuli C. C. Pasmaneisarowee obopydosaHue u nodzomoska bymaxcHoli maccel / C.C.
Jlecoykuti, B.H. loHuapos. M.: /lecHas npom-cme, 1990. 224 c.

15. AynokuH A.A., KosepHuHcKuli N.H. u 0p. Mupogble meHOeHyuu 8 pazsumuu mexHUKuU u
mexHosiozuu nepepabomku maxkynamypsl. ApxaHaesnscK: N30-80 ApxaHe. loc. TexH. YH-ma,
2002. 109 c.

16. TexHon02UA UennA03HO-bymaxcHozao rnpouszsodcmea. B 3 m. T. Il. [lpouzsodcmeo bymaau
u KapmoHa. Y. 2. OcHosHble 8Udbl U ceolicmea bymaau u KapmoHa, ¢hubpbl u OpesecHbix
naum. Cl6.: MonumexHuka, 2006. 499 c.

17. Yuya Ono , Masaaki Hayashi, Koichiro Yokoyama, Takehiko Okamura and Norihiro Itsubo.
Environmental Assessment of Innovative Paper Recycling Technology Using Product
Lifecycle Perspectives. Resources. 2020, 9(3):23, S1-S16.

18. Villanueva, A.; Wenzel, H. Paper waste—Recycling, incineration or landfilling? A review of
existing life cycle assessments. Waste Manag. 2007, 27, S29-546.

IHgpopmayiliHi pecypcu 8 IHmepHemi

1. Acoyiayis yxpaincekux nionpuemcms yenrono3Ho-naneposoi eanyzi "Vkpllanip” -
http://www.ukrpapir.org/

2. GLOBAL-RECYCLIN - https://global-recycling.info/pdf/GLOBAL-RECYCLING_1-2021

3. American Forest & Paper Association (AP&PA) - https://www.afandpa.org/our-
products/paper-based-packaging/paperboard

4. Magazine “Pulp and paper Canada” -
http://magazine.pulpandpapercanada.com/publication/?m=38315&i=676389&p=3&pp
=1&ver=htmi5.

5. Bepxuboouinposcvkuii MauiuHo6y0iéHuULl 3a800 -
http://www.vmz.com.ua/index.php/bumagodelatelnoe-oborudovanie-left

6. Efficient pulping of recycled and virgin fiber pulps - https://www.andritz.com/products-
en/pulp-and-paper/pulp-and-paper/paper-production/stock-preparation/pulping-systems

HaB4YanbHUA KOHTEHT
5. MeToauka onaHyBaHHA HaBYa/bHOI AUCUUNNIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiliHi 3aHATTA
JleKyiliHi 3aHAMMA crnpamosaHi Ha:

- HAOGHHA CY4AaCHUX, UiniCHUX, B30EMO3AAEHCHUX 3HAHb 3 OucyunaiHu «TexHosnozisA
maponaxkysasnbHO20 KAPMOHY», piBeHb AKUX BUSHAYAEMbLCA YiflbOBOK YCMAHOBKOK 00
KOMCHOI KOHKpemHoi' memu;

- 3abe3nevyeHHA 8 npoueci seKyii meop4yoi pobomu MmazicmpaHmie cninbHO 3
suxknaoayem;


https://www.researchgate.net/journal/Resources-2079-9276
https://global-recycling.info/pdf/GLOBAL-RECYCLING_1-2021

BUXOBAHHA y Mazicmpie npogpeciliHo-0inosux skocmeli i po38UMOK y HUX CaMOCMIliHo20
meopY020 MUC/EHHSA;

opmyB8aHHA y Mmazicmpie HeobxiOHo20 iHmMepecy ma HAOAHHA HANpPAMKYy 078
camocmiliHoi pobomu;

BU3HQYEHHA HA CYYACHOMY piBHI po3eumky Hayku e obsacmi cy4acHux npouecie ma
06/100HaHHA 018 8UPOBHUUMBA MApPONaKysasbHUX BU0i8 KAPMOHY, po2HO3y8aHHS
pO38UMKY Ha HAlUbAUMCY] POKU;

8i0obpaxceHHA MemooOu4yHoi 0bpobKu mamepiany (8UOinIeHHA 20/108HUX [10/10H(EHb,
BUCHOBKIB, pekomeHOauill, Yimke i adeksamHe ix (hopMyAtOB8AHHSAX);

BUKOPUCMAHHA 0718 0eMOHCMpayii HOOYHUX Mamepianie, MOEGHAHHSA, M0 MOMAUBOCMI
ix 3 deMoHCcmMpayieto pezyabmamis i 3paskie;

BUKNAOAHHA Mamepianie 00Cni0HeHb 4YimKoK | AKICHOK MO80K 3 O00MPUMAHHAM
CMPYKMYypPHO-7102i4YHUX 38°A3Ki8, pO3’ACHEHHA 8Cix HOB80BBEOEHUX MepPMiHi8 i MOHAMb;
docmynHicme 045 cripuliHamms 0aHo ayoumopieto.

Ne 3/n (nepenik dudakmuyHux 3acobie, NnocunaHHA Ha nimepamypy ma FoduH

Ha3zea memu neKyii ma nepesnik 0CHOBHUX NUMAHb

3a80aHHA Ha CPC)

Cy4yacHuli cmaH i nepcneKmueu po3eumky mexHosoeii supobHuymea
maponaxkyeasnbHUx 8udie KapMmMoHy

Mema OducyunaiHu ma ii 3a0a4i 8 nidecomosyi 8UCOKOKBANIIKOBAHUX
¢axisuis. CyvyacHull cmaH | nepcriekKmMusu pPo3suUMKy mexHonoail
8UPOBHUYMBA MAPONAKY8AsAbHUX 8Udi8 KApPMOHy 8 YKpaiHi ma
30KOPOOHOM.

Jlimepamypa: [1], [7].

3aedaHHA Ha CPC: BiomiHHOcmi KapmoHy eid nanepy. Budu KapmoHy.
Knacughikauis maponakyeanbHUX 8U0i8 KAPMOHY 301X HO 8i0 KOMMO3UUii
no 80a10KHY. KpaghmkapmoH. KapmoH xpom-ep3ay,.

Bnacmusocmi  maponakyeasnbHO20  KAPMOHY. XapakmepucmuKa
BO/IOKHUCMUX Hanisgabpukamis 014 6uUpobHUUMEA MAponaKy8asbHUX
sudis kapmory. /limepamypa: [1], [6], [7].

3a2anbHi mMexHoMO2iYHIi cxemu eupobHUYMea maponaKysasnbHO20
KapmoHy

302a716HG MexHOM02iIYHA CXemMa 8UpPObHUUMBA KAPMOHY 3 Mep8uUHHUX
Hanisghabpukamis. 3a2anb6HA  MexHoOA02iYHA  cxema 8upobHuumea
KapmoHy i3 BmopuHHUX Hanisghabpuxkamis.

Jlimepamypa: [1].

3a80aHHAa Ha CPC: [lopieHAHHA MexHOA02iYHUX CXem 8upobHuUymMsea
maponaxkyeasnbHo20 KapmoHy 3 nepeuHHUX i 8MOPUHHUX
Hanisgabpuxkamis.

Jlimepamypa: [1], [16].

Po3mentoeaHHA nepeuHHUX Haniegpabpukamis

Ponb ¢pibpuntosaHHA y (hopMyB8aHHSA WiinbHOI 0OHOPIOHOI cmpyKkmypu ma
MexaHiYHuUx enacmusocmeli KapmoHy. OCHOB8HIi YUHHUKU rpouecy
PO3Mesntn8aHHA. Brnaus 2apHimypu Ha AKicme po3mesneHoi macu ma
sumpamu eneKkmpoeHepaii.

Jlimepamypa: [1], [9], [14].

3a80aHHa Ha CPC. [Juckosi mauHu, ix 6ydosa ma poboma. Hoxosa ma
2i0poduHamiyHa 0ia HA B0/10KHA Mpu PO3Mento8aHHI. [IOPOOUHAMIYHI
mawuHu. Jlimepamypa: [1], [4], [10].




3 06n1a20p0o0xeHHA MaKynamypHoi macu 2

®nomayia i NPOMUBAHHA — MEXHOMORIYHI Mpoyecu 0aA B8UOANEeHHA
Opykapcbkoi  ¢papbu i3  maKynamypHoi  macu. TepmooucnepciliHi
YCMAHOBKU.

Jlimepamypa: [1], [2], [3], [11].

3a60aHHA Ha CPC. [lpueomysaHHA B80/0KHUCMOI  cycreH3ii npu
0671020p00MEHHI  MaKyaamypHoi  macu.  3miHa — enacmusocmeli
MaKynamypHoi macu nio yac mepmooucrnepciliHozo 06pobaeHHs.
Jlimepamypa: [1], [2], [11].

4 Mnaockocimkosi gpopmyeanvHi npucmpoi 2
Mnockocimkosi  npucmpoi 018  popmMy8aHHA  00HOWAPOBO20 |
6azamowaposozo nosomHa KapmoHy. Cxema odHocmonosoi
hopMyBa1bHOI YGCMUHU KaOPMOHOPOBHOI MAWUHU.

3a60aHHA Ha CPC. Cxema ¢hopMys8anbHOI 4YacmuHU KapmoHOpobHOI
MAWUHU 3 080Ma CMOAAMU.

Jlimepamypa: [1], [9], [16].

Bcboeo 8

MpaKTUYHi 3aHATTA

ByOy4u O0ornosHeHHAM 00 AeKyillHo20 Kypcy, 80HU 3aKAa0aome i hopMyoms OCHOBU
Keanigikayii mazicmpa 3 xiMmiyHUX mexHos02il ma iHMeHepii 8 2any3i pecypcoeghekmusHuUX
yucmux mexHonoeili. 3micm yux 3aHAMb | MemMoOUKa ix nposedeHHA nosuHHi 3abe3nevyysamu
p0o38UMOK meop4oi akmusHocmi ocobucmocmi. BoHU po3susarome HAYKOBE MUC/AEHHA |
30amHicmb KoOpucmysamucsa creyiasnbHo mepmMiHo102i€t0, 003807810Mb nepesipumu 3HAHHS,
Tomy OaHuli 6ud pobomu 8UCMYNAE 8AX/IUBUM 30COOOM 0NMepamuBHO20 380POMHO20 38'A3KY.
MpakmuyHi 3aHAMMSA NOBUHHI BUKOHYB8AMU HE MIifIbKU Mi3HA8AsbHY | 8UXOBHY hyHKUII, ane U
crnpuamu 3poCMaHHIO Ma2iCmpaHmMig Kk meop4Yux rnpauyisHUKis.

OCHOBHI 3080QHHA YUKAY MPAKMUYHUX 3AHAMb!

- donomozmu MazicmpaHmam cucmemamusysamu, 3akpinumu i no2aubumu 3HAHHA
meopemu4Ho20 xapakmepy 8 obsaacmi mexHonoeii supobHUYMEA MAapPONaAKys8aabHUX
8uU0i8 KAPMOHY;

- Hasyumu maeicmpaHmise npuliomam 8upilWeHHA NPAKMUYHUX 3a80aHbL, Crpusmu
080/100iHHIO HABUYKAMU MA 8MIHHAMU BUKOHAHHA PO3PAXYyHKI8, epaiyuHux ma iHWuUx
30800Hb;

- H@syYyumu ix npayro8amu 3 HayKo8ot ma 008i0K0B80I0 Aimepamyporo i cxemamu,

- ¢gopmysamu 8MIHHA 84umuca camocmiliHo, mobmo onaHosysamu Memooamu,
crnocobamu i npuliomamu CaMOHABYAHHSA, CAMOPO38UMKY | CAMOKOHMPOJIO.

Ne Hazea memu npakmu4Ho20 3aHAMMA ma nepesiKk 0CHOBHUX NUMAHb
3/n (nepenik dudakmuy4Hozo 3abe3nevyeHHs, NOCUAAHHA HA nimepamypy ma | F0OuH
3ae0aHHA Ha CPC)
1 Knacudpikayia makynamypu 32ioHo CTY 3500:2019. 2

BusHauyeHHA rpuHanexHocmi eudaHuUx 3pa3Kie e8i0xodie supobHUUMEA,
nepepobKuU i CrIoXUBAHHSA 8i0N0BIOHUM 2pyNnam i MapKam MAakyaamypu.
Jlimepamypa: [6].




eupobHuUymea 3a0aH020 sudy MaponaKy8asbHO20 KAPMOHY
Jlimepamypa: [1], [7], [16].

Bubip mexHon02i4YHOI cxemu npu2omyeaHHs MAKynAamypHoi macu 0aa

supobHuymea 6azamowapoeo20 MaponaKysasnbHO20 KapPMOHY.
Jlimepamypa: [1], [7], [16].

Bubip KoHcmpykKuyii popmyeanbHoOi YacmuHU KapmMoOHOpPOb6HOI MAWUHU 01

8UPOBHUYMBA «8AXCKO20» MApPONAKy8dsbHO20 KAPMOHY.
Jlimepamypa: [1], [7], [16].

Bubip KOHCMPYKYii CywunbHOi YacmuHU KapmoHOpPO6HOI MawuHuU 0

Bcoozo

10

6. CamocriiiHa poboTa cTyaeHTa/maricTpaHTa

CamocmiliHa poboma cmydeHmig 3a04YHOi hopmu Has4yaHHA 3alimae 85 % uacy
BUBYEHHSA KypCy, i 8K/OYAE Mid2omoeKy 00 ekzameHy. [on108He 3a80aHHA camocmiliHoi pobomu

cmyoeHmie — ye ornaHy8aHHA HAYKOBUX 3HAHbL, WO He 8siliuau y nepesnik AeKyitiHux numaxe,
waxom ocobucmoezo nowyky iHghopmayii, popmy8aHHS AKMUBHO20 iHMepecy 00 MBop4Y020

nioxody y Has4yanbHili pobomi.

Ne Ha3zsa memu, w0 8BUHOCUMbCA HA CamMocmiliHe OnpPayto8aHHA Kinokicme
3/n ’ 200uH CPC
Po30in 1. 3azanbHi gidomocmi npo supobHUYMBO MApPONaAKyeasnbHO20 KAPMOHY
1 Tema 1.1.
Bnacmusocmi maponaxkysasnbHO20 KapmoHy. Xapakmepucmuka
B0/IOKHUCMUX Hanieghabpukamie 078 6UPOOHUUMEA MApPONAKy8aabHUX 2
8U0I8 KAPMOHY.
Jlimepamypa: [1], [6], [7].
2 Tema 1.2.
[opieHAHHA MexHos02iYHUX CxXeM 8upobHUYMBA MApPONAKy8asbHO20 5
KapmoHy 3 nepeuHHUX i BMOPUHHUX Hanishabpukamis.
Jlimepamypa: [1], [16].
3 Tema 1.3.
Po3nyck  8onokHUCmMuUx  Hanisgpabpukamise.  [lpusHayeHHA  rpouyecy.
Ocobnusocmi KoHcmpyKUuili 2idpopo3busayie 0114 PO3MYCKy MAKyaamypu. 4
Cucmemu  posnycky makyanamypu.. [idpopo3busay — yHisepcasnbHe
06100HAHHA 0718 pPO3nycKy pi3HUX BOA0KHUCMUX Hanisghabpukamis.
bapabaHHi anapamu 014 po3nycky makyaamypu. /limepamypa: [1], [4].
Po3din 2. lMpuzomyeaHHA nanepoeoi macu 6719 maponakyeasbHO20 KAPMOHY
4 Tema 2.1.
Jluckosi MauHu, ix bydosa ma poboma. Hoxcosa ma 2i0poduHamiyHa 0ig Ha 6
B0/10KHA MpuU po3mentosaHHi. FidpoduHamiuyHi mawuHu. Jlimepamypa: [1],
[4], [10].
5 Tema 2.2.
CKNadaHHA 302a71bHOT KOMNO3Uyii
lpoKneo8aHHA KAPMOHY 8 maci. [IpoKnerwsasnbHi pevyosuHu 075
MOKPAWEHHA MEXAHIYHOI MiUHOCMI KapmoHy 3 Makyaamypu, 078 HAOGHHSA 10

2iopoghobHocmi ma e8osnozomiyHocmi KapmoHy. Kucne npoKaer8aHHs.
lMpoknetosaHHA 8 HelimpasnbHOMY Ma cAaboaYHHOMY cepedosuuyi.
HanosHeHHa y eupobHuuymsi KapmoHy. YuHHUKU, WO 8naAusarme Ha




YMPUMQAHHA HArosHK8aYi8 HA B0/10KHI. Brnaue HAMosHwea4i6 Ha OCHOBHI
senacmusocmi kapmoHy. /limepamypa: [1], [9], [10], [16].

6 Tema 2.3.

PaghiHysaHHs, po3basneHHA ma o4vuWeHHA naneposoi macu. Buxposi
OYUCHUKU. TexHOo/02iYHi YUHHUKU, WO BU3HA4Yaomob egeKkmusHicms ix
pobomu. TOHKe copmy8aHHA MACU HA 8Y3/108/108/1108A4AX 3AKPUMO20 Muy.
KoHcmpykuyia ma npuHyun Oii 3aKpumoz2o 8y37108/7108a08a4a 3 080MaA
cumamu. Jlimepamypa: [1], [9], [10].

Po30in 3. [Mpu2omyeaHHA MaKyaamypHoi macu 018 maponaxkyeasbHO20 KAPMOHY

7 Tema 3.1.

O4yuwjeHHA ma copmysaHHA MAKynamypHoi macu

061a0HAHHA 0718 OYUWEHHA MaKyaamypHoi macu. MpuHyun Oii 04UCHUKI8
UUKAOHHO20 muny. CmyneHese COpmMy8aHHA mMa  (PAKYiOHYBAHHSA
makynamypHoi macu. O6aa0HAHHA 049 copmysaHHA. lpuHyun Oii HamipHUX
COpMy8arok.

CopmysaHHsA 8idxo0is, Wo micmamb 80/10KHO. Ob/1a0HAHHA 05 COPMYBAHHA
gioxodis. MpuHyun Jii naockux sibpayiliHux copmysanokK. /limepamypa: [1],
[6], [10], [11].

8 Jodamkoeuli po3nyck ma po3mesnto8aHHA MAKyAamypHoi macu
061a0HAHHSA 0419 000aMK0B8020 PO3MYCKY MA PO3MEMOBAHHSA MAKYAAMYpPHOI
macu. Ocobausocmi po3mesnto8aHHA BMOPUHHO20 B0/10KHA.
Jlimepamypa: [1], [4], [11].

9 Tema 3.3.

lpuzomysaHHA 80/10KHUCMOI cycneHsii npu 0671020p00HEHHI
MaKyaamypHoi macu. 3miHa enacmusocmell MakyaamypHoi macu mnio 4Yac
mepmoducnepciliHo2zo 06pobeHHs.
Jlimepamypa: [1], [2], [11].
Po30in 4. CyyacHi mawuHu 011 supobHUYyMEa MAponaKysanbHUx 8udie KapMoHy

10 | Tema 4.1.

BbazamoyuniHopoei hopmysanbHi npucmpoi.

Knacugpikayia ¢opmysansHux npucmpoie 0718 8UPObHUUMEA KAPMOHY.
lepesaeu ma Hedoniku 6azamouyuniHOpPosux ¢opmysasnbHUX MpUCMpoOIs.
Cxema saKkyymgopmepa.

Cxema 6azamoyuniHOposoi GopmysasnbHOi 4YacmuHU  KApmoOHOPObHOI
mawuHu. Jlimepamypa: [1], [9], [16].

11 | Cxema popmMysanbHOIi YacMUHU KOPMOHOPOOHOI MawWUHU 3 080Ma CMOAAMU.
Jlimepamypa: [1], [9], [16].

12 | Aeocimkosi ma kombiHosaHi popmyeanvHi npucmpoi
KombiHoeaHi hopmysasnbHi npucmpoi 045 eupobHuumea 6azamouwaposozo
KapmoHy. [leocimkose ¢hopmMyB8aHHA KaPMOHY.

Jlimepamypa: [1], [9], [16].

13 | Tema 4.2.
lpecosa YacMuHa KapPMOHOPO6HOI MawuHU
Knacugpikayis npecie 0711 npecysaHHA KApMOHHO20 Mos0MHa. Braus
npecysaHHsA HA 8/10CMUBOCMI KAPMOHY.

Jlimepamypa: [1], [5], [9].

14 | Tema 4.3.

CywiHHA ma 06pobaeHHA KAPMOHY




KoHcmpykuyia i poboma epekmusHOi cywunsHoi YyacmuHu. Bnaus npoyecy
CYWIHHA HO 8710CMU80CMIi KOPMOHY.

MawuHHI KanaHOpu 018 KapmoHy. Knacugikayia ma KOHCMpyKUii KneinbHux
npecie 0419 KApMOoHy.

Jlimepamypa: [1], [9], [16].

15 | MideomosKa 0o eK3ameHy 30

Bcbo20 200UH 102

MoniTnKa Ta KOHTPO/Ib
7. NonitnKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

MpaBuna BiABiAYBaHHA 3aHATb Ta NOBEAHKU Ha 3aHATTAX

BidsidysaHHA 3aHAMb € 0608°A3KOBUM KOMIMOHEHMOM  OUiHI08aHHA. MazicmpaHmu
30608°A30Hi 6pamu GKMUBHY y4acme 8 HA8YAIbHOMY MPOYEC, He CMI3HI8AMUCA HA 3aHAMMSA
ma He nponyckamu ix 6e3 MoeaXcHOI MPUYUHU, He 308aXAMU B8UKAAOa4y Mposooumu
3aHAMMS, He 8idsoikamucs Ha Oii, W0 He Noe8’a3aHi 3 HA8YA1IbHUM MPOUECOM.

MpaBuna NnpusHaYeHHA 3a0X04yBaZIbHUX Ta WTpadpHUX 6anis
® 300Xx04y8asbHI 6AIU MOXYMb HOPAX0B8YBAMUCL BUK/AAOAYEM BUK/IOYHO 30 BUKOHAHHS
meop4ux pobim 3 ducyunaiHu abo 000amMK08020 MPOXOOHEHHA OH-AAUH MPOPinbHUX
Kypcie 3 ompuMaHHAM 8i0nosioHo020 cepmuchikamy:
- https://www.coursera.org/learn/water-treatment;
- https://cropaia.com/water-treatment-pro/;
- https://www.shortcoursesportal.com/studies/56436/introduction-to-drinking-water-
treatment.html).
Ane ixHA cyma He moxce rnepesuwyysamu 25 % 8i0 pelimuH2080i wkKanu.
® wmpacgHi 6aau 8 PAMKAX HABYAALHOI OUCYUNAIHU He nepedbayeHi.

MoniTuka AepnanHiB Ta NnepecknagaHb

Y pa3i euHuUKHeHHA 3ab6opzosaHocmelli 3 Has4yanbHOI OucyunniHu abo b6ydb-aKux ¢opc-
MaXOpHUX 06CcmasuH, Ma2icmpaHmu MQaKMb CB0EYACHO 38°A3amucA 3 8ukaadayem Mo
docmynHux (Ha0aHUX 8UK1AOAYeM) KAHAaX 38°A3Ky 015 p038’A3aHHA npobseMHUX MUMaHb ma
y32000eHHA aneopummy 0ili 0514 8i0NPAUOBAHHA.

MonitTuKa akagemiuHoi ao6pouecHocTi

Mnaeiam ma iHwi ¢popmu HedobpoyecHoi pobomu Henpunycmumi. o naaziamy gioHocumeocs
8i0CymHicmo ocunaHs rpu BUKOPUCMAHHI OPYyKOBAHUX MA eneKMPOHHUX mamepianis,
uumam, OyMOK iHWuUXx asmopis. Henpunycmumi niOKa3Kku ma criucy8aHHA nid 4yac HANnUCaHHA
mecmis, nposedeHHA 3aHAMb;, 30a4Ya eK3aMeHy 30 [HWO020 Ma2icmpaHma,; Konito8aHHA
mamepianis, 3aXUWeHUX CuCMmemor a8MopcbKo20 npasa, 6e3 003801y asmopa pobomu.
Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHayeHi y po30dini 3 Kodekcy yecmi
HauioHanbHo20 mexHiuHo20 yHisepcumemy YKpaiHu «KuiscoKuli nonimexHiyHul iHcmumym
imeHi lzops Cikopcbkoz2o». flemaneHiwe: https://kpi.ua/code

Monimuka akademivyHoi noeediHKU i emuKu

CmydeHmu marome b6ymu moaepaHMHUMU, Mo8axamu OYMKY OMOYyHYuX, 3arnepeveHHs
gopmynreamu 8 KopeKmHili hopmi, KOHCMPYKMUBHO MiOMPUMYy8amu 3860pOMHUU 38'A30K Ha
3aHammsax. Hopmu emuy4Hoi rnoesediHKu cmyodeHmie i npayieHUKi8 6u3Ha4yeHi y po30ini 2
Koodekcy yecmi HauioHanbH020 mexHiyHO20 yHisepcumemy YKkpaiHu «Kuiecokuli mosimexHivyHul
iHcmumym imeHi l2opsa Cikopcbko2o». [lemansHiwe: https://kpi.ua/code



https://www.coursera.org/learn/water-treatment
https://cropaia.com/water-treatment-pro/
https://www.shortcoursesportal.com/studies/56436/introduction-to-drinking-water-treatment.html
https://www.shortcoursesportal.com/studies/56436/introduction-to-drinking-water-treatment.html
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8. Buau KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaB4aHHA (PCO)

Po3nodin Has4anbHO20 4Yacy 3a 8UOAMU 3aHAMb | 3a80aHb 3 OUCYUNAIHU 32i0HO 3 pobo4um
HABYA1bHUM MAGHOM:

HasuanbHuli yac Po3nodin Has4YasnbHUX 200UH KoHmposnbHi 3axodu
Cemecmp Yii i
Kpeoumu akad. Jlekyii | MpakmuyHi a. CPC | MKP | PP Cemecmposuu
200. pob. KOHMpOsb
2 4 120 8 10 - 102 - - eK3ameH

PelATUHT CTyAeHTa 3 AUCUMNAIHKN CKNAJA€ETbeA 3 6aniB, WO BiH OTPUMYE 3a:
PelimuHz mazicmpaHma 3 KpedumHo20 MOoOYsA CKAAdaemsca 3 basnis, w0 8iH ompumye 3a

po6omy Ha NpaKkmu4yHuUx 3aHAMmax. Cemecmpogum KOHMpPOosem € eK3aMeH.

Cucmema pelimuHzosux (eazosux) 6anie ma Kpumepii oyiHO8AHHA
Cucmema pelimuHzos8ux basie ma Kpumepii OYiHKBAHHA:

BUKOHGHHA 30800Hb HO MPAKMUYHUX 3AHAMMAX.

Bazosuli 6an Ha npakmu4yHux 3aHAMmMaAx 1 ma 2 cknadae no 12 banis; HA MPAKMUYHUX
3aHAMmaAx 3 ma 4 —no 13 6banis.

Kpumepii oyiHr0O8aHHA BUKOHOHHA MPAKMUYHO20 3080AHHA

MoeHoma ma 03HaKU BUKOHAHHA 3080AHHA banu
30800HHA BUKOHAHe 8 NMOoBHil Mipi 12 13
He3Hay4Hi HedoniKu 12-11 13-12
lMomursku nid Yac BUKOHAHHA 3a80aHHA abo 3axucmy 10-9 11-10
HecgoeuacHe BUKOHAHHA 3080aHHA Mma/abo 2py6i noMusaKu 8-1 9-1
HesuKOHaHHA 3080aHHA 0 0

Takum yuHom cmapmosuli pelimuHe 3 KpedUMHO20 MOOY A CKAAOQE:
Rc=2-12+2-13 =50 6anis

MakcumanbHa cyma pelimuHzosux b6anie cknadae 50. [na ompumaHHA eK3ameHy 3
KpedumHo20 MoOyAsA «asmomMmamom» nompibHo mamu pelimuHe He meHwe 40 b6anis, mamu
KOHcekm sfekuili , sUKoHamu i 3axucmumu 6ci npakmuyHi 3ae0aHHSA. [liocymkosi 6anu e
UbOMy 8UMNAOKY PO3PaXo8yoMb 30 (hOPMYs0H0:

R =604 20 i~ Ra)
B Rc - Rd

Midcymrkosy oyiHKy ompumyromes repesedeHHAM basnie 3a mabauyero (Huxue).

HeobxioHo0 ymosoo 00mnycKy 00 eK3aMeHY € 3apaxy8aHHSA 8CiX MPAaKmMuUYHUX 30800Hb6 Ma
cmapmosuli pelimuHe He meHwe 25 banis.

MazicmpaHmu, aki Habpanu npomsazom cemecmpy pelimuHe meHwe 0,5 R 8uKOHytOmMb
KOHMponeHy pobomy. lMpu ybomy eci 6anu, wo 6yau HUMU OMPUMAHi Npomsazom cemecmpy,
CKacosyromeocA. 30800HHA KOHMPOAbHOI pobomu micmames 3anumaHHA, SKi 8i0HOCAMbCA 00
pi3HUX po30inie kKpedumHozao Mmooyns. lNepesnik 3anumaHb HagedeHo y Po30ini 9.

Ha ek3ameHi cmydeHmMu BUKOHyHOMb MUCbLMOBY KOHMPOsabHYy pobomy. KoxHe
30800HHA Micmumb 080 MeopemuyHUX 3anumaHHA (3a80aHHA) i 00He npakmuyHe. KoxcHe
meopemuyHe 3anumaHHA (3a80aHH#A) ouiHoemsca y 15 b6anis, kKoxcHe npakmuyHe —y 20 b6anis
30 MAKUMUu Kpumepiamu:

— «BiOMIHHO», nosHa 8i0nosiob, He MeHwe 90% nompibHOI iHhopmauii (noeHe,




be3znomusnKose po38’a3y8aHHA 3a80aHHA) — 15-13,5 (20-18) 6anis;

— «0obpe», docMaAMHbLO rosHa 8i0Nosids, He MeHwe 75% nompibHoi iHgopmayii

abo He3Ha4yHi HemoYyHocmi (NosHe po38°’A3yB8aHHA 3080AHHA 3 HE3HAYHUMU HEMOYHOCMAMU) —
13-11 (17-15) 6anis;

— «30008i716HO», HernosHa 8i0nosiob, He meHwe 60% nompibHoi iHopmauyii ma

0esKi NoMusnKu (3a80aHHA BUKOHAHE 3 nesHUMU Hedosnikamu) — 10-9 (14-12) b6anis;

— «He3a008inbHO», 8i0N08i0b He 8idnosidae ymosam 00 «3adosinbHo» — 0 baris.

a9 ompumaHHA niOCYMKOB0OI OUIHKU, CymMa 8CiX OMpUMAHUX [POMs2o0M cemecmpy
pelimuHeosux 6asie R (Rc + Re = 50 + 50 = 100 6.) nepesodumobca 32i0HO 3 mabauyero:

Kinbkicmo 6anie OuiHka
95...100 B8IOMIHHO
85...94 Oyxce 0obpe
75...84 dobpe
65...74 30008i1bHO
60...64 8ocmammHb0
RD <60 He3a008i1bHO
He sukoHaHi ymosu donycKy He donyuw,eHo

N

11.

12.

9. [lodamkKoea iHghopmayia 3 ducyunniHu (0oc8imHb020 KOMNoHeHMa)

Mpu6bau3sHuli nepenik NUMAHs, AKi BUHOCAMbCA HA cemecmpoauil KOHMPob

Hasecmu 3a2anbHy mexHOn02iYHY cxemy 8UPOBHUYUMBA KAPMOHY 3 MNEepPE8UHHUX
Hanisghabpukamis.

Hasecmu 3a2as16HYy mexHon02i4Hy cxemy 8upobHUUMBA KapMOHY 3 MAKy/1amypu.

Jdamu  xapakmepucmuKy  807A0KHUCMUX  Hanisgpabpukamie 018  8upobHuUymea
mapornaxkyeasbHUx 8udie KAPMOHY.

Oxapakmepu3ysamu 8r1/1u8 po3Mesto8aHHA HA OCHOBHI 8/10CMuUB80CMi MApPOnaKky8anbHoO20
KapmoHy.

Hasecmu knacugikayito Oduckosux mnuHie. Hasecmu cxemy ma onuc pobomu
00HOOUCKOB0O20 M/UHQ.

OCHOBHI (hakmopu npoyecy po3mesly: mpueanicme PO3MesNOB8AHHA, KOHUEeHMpayia macu,
2apHimypa, npupoda 80a10KHA, memnepamypa, pH cepedosuw,a mouwjo. OCHOBHI npasuna
mexHiku 6e3rneKu nid 4ac po3mMesnto8aHHA.

lMpoknetosaHHA nanepy ma KapmoHy. Knacugikayia nanepy 3a MPOKAEOBAHHAM.
Kanighone ma ii ocHosHi snacmusocmi. Teopis KaHiGh0bHO20 MPOKAe8aHHA. Ponb
CipYaHOKUCM020 AAOMIHIKO mMa iHWUX coneli anroMiHIto Npu MPOKAE8AHHI.

OCHOBHI MexHOM02i4HI hakmMopu NPoyecy KaHighosbHO20 NMPOKAEBAHHA: 8UMPAMA K/€el,
2/1UHO3eMy, npupoda B0710KHA, CMyMiHb Mausa, memnepamypa, pH cepedosuwa,
HOPCMKICMb 800U MOW,0.

OxapaKkmepu3ysamu OCHOBHI MexHO02i4Hi haKkmopu rpoyecy rnpokneosaHHa AK/.

. Oxapakmepu3zysamu 8r/auU8 HAro8HKBAYI8 HA OCHOBHI 8/ACMUBOCMI  KAPMOHY.

YmpumaHHA HAMosH8aYie y KAPMOHIi ma paKkmopu, Wo 8nauearome HA YMPUMAHHS.
Bumoeau 0o HanosHB8A4i8 Ma ix OCHOBHA XAPAKMEPUCMUKA.

Oxapakmepusysamu npouyec po3nycky maxkyaamypu: OcHosHy ma 0odamkosi 3adayi
npouecy. [lpoaHanizyeamu  KOHCMPYKMUBHI  8iOMiHHOCmI  2i0popo3busayis, W0
8UKOPUCMOBYOMbCA 0418 PO3MYCKY MAKyAamypu.

Hasecmu cxemy pobomu 6apabaHHozo po3busaya muny dalibepgaoy. Buknacmu
ocobniusocmi KOHCMpPYKUIT ma nepesaau rnopisHAHO 3 mpaduuyiliHumu eidpopo3busayamul.



13. Hasecmu cxemy ma onuc pobomu cucmemu po3mnycKy Makyaamypu 0718 supobHuymea
maponaxkyeaabHO20 KapMmoHy.

14. Oxapakmepu3sysamu [rpoyec OYUWEHHS MaKyaamypHoi macu 8i0 OpibHUX BaM(Kux
BK/1HOYEHb.

15. Hasecmu KOHCMPYKuito ma npuHyun 0ii 04UCHUKA YUKAOHHO20 muny.

16. Oxapakmepusysamu rpoyec 00po3nycKy MakysaamypHoi macu. Hasecmu cxemy ma
onucamu npuHyun oii mypbocenapamopa.

17. Hasecmu cxemy ma npuHyun pobomu eidpoposbusaya copmysasnbHozo muny PC.

18. Oxapakmepu3ysamu rpouyec Ccopmy8aHHA MAKysAamypHoi macu. Hasecmu OCHOBHI
MPUHYUNU COPMYBAHHA.

19. Oxapakmepusysamu rnpouec GPAKYioOHYyBAHHA  MakyaamypHoi macu. Onucamu
0c061UB0CMI BUKOPUCMAHHA HAMIPHUX COPMYBAsOK 018 (hPaKYiOHYBAHHA.

20. Oxapakmepu3ysamu npoyec COPTYBaHHA BiAXOAiB, WO MICTATb BOAOKHO. [puHumn aii
NAOCKMX BiBpaALiMHMX COPTYBANOK.

21. MNpoaHanisyBaTn npobaemy Knerkux 3abpyaHeHb MaKynaTypHOi mMacu Ta wWwAaaxu i
BUPILLEHHSA.

22. lpoaHanizygsamu ocobausocmi po3mMesnto8aHHA B8MOPUHHO20 B0/0KHA. Hasecmu
067100HAHHA 0715 PO3MEII0B8AHHA MAKYAamypHOi macu.

23. Oxapakmepusysamu rnpoyec oucnepeysaHHa MakyaamypHoi macu. Onucamu crnocobu
oucrnepay8aHHs.

24. Hagecmu cxemy ma npuHyun 0ii mepmooucnepciliHoi ycmaHo8KU 078 X0/100H020
oucrnepay8aHHs.

25. Oxapakmepusysamu npouec 061a20p00HEeHHA MAKyAamypHoi macu cnocobom gaomauyii.
MexaHiuHi piomayiliHi Kamepu. ®a3u npoyecy 0671a20P00HEHHA.

26. lpoaHanizysamu YUHHUKU, AKi 8NaAUBAI0OMb HA edheKmusHicmeb rpouyecy 0671a20p00HEeHHS.

27. BudaneHHs 4yacmok munozpaghcbKoi  ¢gapbu 3 maxkyanamypHoi macu  criocobom
MpomMuBaHHA. lMpoMuUBHI NPUCMPOI 3 MOXUAUMU CiIMKAMU.

28. Cnocobu esudaneHHAs munozpagcokoi apbu 3 markynamypHoi macu. [lepesazu ma
Hed0iKU iX 3acmoCcy8aHHA.

29. Onucamu 8UOAnNEeHHA YaCcCmOK murnozpagcbKoi hapbu 3 MakyaamypHoi macu crocobom
MPOMUBAHHA.

30. O6na20p00xceHHA MakyaamypHoi macu. [lonepedHe npueomy8aHHA B0A0KHUCMOI
cycreHsii.

31. flucnepeysaHHAa MakKyaamypHoi macu. Pexumu oOucrepay8aHHA 8 3asnextHocmi 8io
MPU3HAYeHHA Macu. YCmaHo8Ka 0718 X0/100H020 Oucrep2y8aHHs.

32. MpoaHanizysamu nepesazu ma HeOOIKU npouecy aomayii MakyaamypHoi macu.
Hasecmu cxemy pobomu 061a0HAHHA 0149 sudaneHHA papbu criocobom gaomauii.

33. Hagsecmu cxemy 00HO cmMos1080i CIMKOBOI YacCMUHU KapmMoHopobHOI mawuHu. amu onuc
OCHOBHUX 3HEB0OHHBAbHUX eneMmeHmis.

34. Oxapakmepu3lysamu rnpouec popmye8aHHS KapMOoHy Mix 080MaA CIMKAMU.

35. Mpecosa yacmuHa nanepo- i KApmMOHOPobHUX MawuH. O6aadHaHHA | poboma npecis
pi3HO20 muny.

36. lpoaHanizygsamu OCHOBHI YUHHUKU, WO 6MAuU8admMb HA poyec 3HEeBOOHEHHS
KApPMOHHO20 M0/0MHA HA pecax.

37. Hasecmu cxemy CywunbHOi 4acmuHU KApMoOHOPOBHOI MawuHU 3 080PAOHUM
pPO3MAWYBAHHAM CYWUMbHUX YUsiHOpIs.

38. Hasecmu cxemy sakyym-ghopmepa. Oxapakmepulysamu 8rau8 OCHOBHUX MEXHO02iYHUX
¢hakmopis Ha hopmysaHHA ba2amoulapo8oeo KapmoHy:

39. MpoaHanizysamu OCHOBHI YUHHUKU, W0 8MAUBAI0OMb HA MPOUEC (hOPMYBAHHA Min 0soma
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42.

43.

44.

45.

46.

47.

48.
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50.

51.
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cimkamu.

Hasecmu mexHon02it0 00epHaHHA KAPMOHY HG MAWUHIi 3 080Ma HAMIPHUMU AWUKAMU.
Oxapakmepuzysamu ocobsausocmi hopmMyB8aHHA KOPMOHY 8 YMOBAX 8MOPUHHO20 HAMYCKY
Macu Ha Cimky.

Oxapakmepu3zysamu mMexHO02il0 8U20MOB/AEHHA MAaponaKkyeasabHO20 KAPMOHY Ha
KOMBIHOBAHUX (hopMy8aMbHUX NMPUCMPOSIX.

CKknacmu mexHos02iYHy cxemy ni02omo8KU MAKyanamypHoi macu 014 supobHuymsea
nanepy 014 20ppysaHHA. ObrpyHmysamu eubip KOMMo3uyii ma oCHOBHUX MeXHOM02IYHUX
npouecis 0518 hopMysaHHA HeobxiOHUX enacmueocmeli nanepy.

CKnacmu mexHoso2iyHy cxemy ni02omosKu MakyaamypHoi macu 0418 eupobHuymaea 6ino2o
rnosepxHego2o wWapy KapmoHy Xxpom-ep3ay. O6rpyHmysamu 8ubip Kommiosuyii ma
OCHOBHUX MEXHO/02iYHUX rpoyecie 075 GopmMy8aHHA HeobxiOHUX enacmusocmel
ro8epxHi KAPMOHY.

CKnacmu mexHos02iYHy cxemy ni02omoeKU MAKyaamypHoi macu 014 supobHuymsea
KapmoHy 0718 MNAOCKUX wapie eogpokapmoHy. Ob6rpyHmysamu eubip kKommno3uuii ma
OCHOBHUX MEXHO/02iYHUX npoyecie 014 GopmMy8aHHA HeobxiOHUX enacmusocmel
KapmoHy.

CKnacmu mexHos102i4Hy cxemy niG2omosKuU rnaneposoi macu 019 8UPObHUYMEA XPOM0O8020
KapmoHy 3 eubineHoi uyenono3zu. O6rpyHmysamu 8ubip KOomno3uyii ma OCHOBHUX
mexHos102iYHUX npoyecis 0719 hopmMy8aHHA HeobXiOHUX 8nacmusocmeli KapMmMoHy.
Cknacmu mexHosn02iYHy cxemy Mi020mMo8KU MaKynamypHoi macu 078 eupobHuymea
cepedHb0o20 Wapy KapmoHy xpom-ep3ay. ObrpyHmysamu subip KomMno3uyii ma oCHO8HUX
mexHos102iYHUX rnpoyecie 07119 hopMy8aHHA He0bXiOHUX 8nacmusocmeli KapMmoHy.
Cknacmu mexHosn02iYHy cxemy Mi020mMo8KU MAKynamypHoi macu 018 eupobHuymea
HUYHb020 Wapy KapmoHy xpom-ep3ay. O6rpyHmysamu eubip Komnosuuyii ma oCHOBHUX
mexHos102iYHUX rnpoyecie 07159 hopMy8aHHA He0bXiOHUX enacmusocmeli KapMmoHy.
Cknacmu ma obrpyHmysamu mexHos02i4Hy cxemy supobHUUMBA KAPMOHY OAA MAOCKUX
wapis 20(hpoOKAPMOHY HA MAUWUHI.

Cknacmu ma obrpyHmysamu mexHOs02i4Hy cxeMy 8UupobHUUMBA XPOMOB020 KAPMOHY 3
subineHoi yesnoa03u Ha MAWUHI.

Cknacmu ma obrpyHmysamu mexHos02iuHy cxemy 8upobHUUMea KopobKoso20 KAPMOHY 3
HesubineHoi Uesntoao3u Ha MAaWuHi.

Cknacmu ma obrpyHmysamu mexHos02iYHy cxemy supobHUUMEBA KAPMOHY 014 M10CKUX
wapie 20(hpOKAPMOHY Ha MAWUHI.

Cknacmu ma obrpyHmysamu mexHos102iYHy cxemy 8UpobHUYMBA MpUWapo80o20 KapmoHy
XPOM-ep3auy Ha MAWUHI.

Cknacmu ma obrpyHmysamu mexHos02iYHy cxemy 8upobHUUMBa 4Yomupuwaposo2o
KapmoHy Xpom-ep3ay, Ha MAWUHI.
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