E HauioHanbHUIA TeXHIYHKUIA yHiBEpCcUTET YKpaiHu
«KUIBCbKUWA MNOMTEXHIYHUW IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

EKonorii Ta TexHonorii
POCAUHHUX Nonimepis

TexHosoria nanepy Ha MaluHi

Po6oua nporpama HaB4YanbHOi gucuunnidm (Cunabyc)

PiseHb B1LLOI OCBiTH
Fanysb 3HaHb
CneuianbHictb
OcBiTHA nporpama

Cratyc HaB4Ya/bHOI
ANCUMNIIHK

®dopma HaBYAHHA
Pik niaroroBku, cemectp
O6car aucumnninm

CemecTtpoBui
KOHTPO/Nb/ KOHTPO/bHI
3axogu

Po3knapg 3aHATb
MoBa BUKNapaHHA
IHpopmaLuisa npo
KepiBHUKa Kypcy /
BUKNAAaudiB

Po3amiweHHA Kypcy

PeKBi3UTU HaBYa/ZIbHOI AUCLUN/IIHU

Mepwuli (6akanaspcbKuli)

16 XimiyHa ma 6ioiHxceHepin

161 XimiuyHi mexHono2ii ma iHxceHepia

lMpomucniosa eKkonozis ma pecypcoepekmusHi yucmi mexHonozii
Bubipkosuli

3004YHa

4 Kypc, secHAHuULl cemecmp
4 kpeantu (120 rogmnH)
3anik/MKP

10 200uH (4 200uHU neKyiliHux, 6 200UH MPAKMUYHUX 3GHAMb)
YKpaiHcbKa
Jlektop: https://intellect.kpi.ua/profile/mom68

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

olga-mikhajlivna.html
MpaKTtuuHi: https://intellect.kpi.ua/profile/mom68
https://do.ipo.kpi.ua/course/view.php?id=5819

Mporpama HaBYa/IbHOI AUCUUNAIHU

1. Onwuc HaBYaNbHOI AUCLUNAIHK, NOTO METa, NPeaAMET BUBYEHHSA Ta Pe3yabTaTu

HaB4YadHHA

Manip € 00HUM 3 HalisenuyHiwux euHaxodie nwdcmea. be3 Hbo2o He 6ys bu
MOM/IUBUM makui 8UCOKUU pigeHb npozpecy, AKUU icHye 3apas. B
mexHoaM02iYHOMY — fpoueci  naneposo20  8UPOBHUYMEA  OCHOBHUM  a2pe2amom €
nanepopobHa MAWUHA, WO MPAUIE 8 HernepepsHOMy a8MOMAMU308AHOMY PEHCUMI.
Came Ha HIill 3 naneposoi macu, 30iliCHIOEMbCA (OPMYyB8AHHA MANeposozo MosA0MHda,
lioeo nocmyrnose 3HEBOOHEHHA MA HAMOMYBAHHA Yy  8enu4esHi pynoHu. | 8
pe3ysnemami  KOMMAEKCY MEXHOA02iYHUX [poyecie came HA MAWUHI  0Cmamo4Ho
opmyromeca 8Ci  xapakmepucmuKku 2omoeoz2o nanepy. Omxe 8i0 egpekmusHocmi
nposed0eHHA MEexXHOA02iYHUX Mpouecie Ha MAWuUHIi 3anexums KiHyesul pe3ysnbmam
8Cb020 npouyecy supobHuymMea nanepy.

Mpedmem HasuyanbHoi AucyunaiHu «TexHonM02ia nanepy HA MAWUHI» — MeXHOA02iYH|
npouyecu e8upobHuymea nanepy HA nanepopobHili MawuHi; peanizayis nioxodis, wWo
3a6e3neyams BUPOBHUUMBO BUCOKOAKICHO20 nanepy 3 MNep8UHHUX Hanieghabpukamis Ha
nanepopobHili MawuHi.


https://do.ipo.kpi.ua/course/view.php?id=5819

Jlna ycniwHo20 supiweHHA 3a080aHb 8UPObHUUMEA nanepy HA MAWwuHi gaxieyi marome
8ilbHO 80s100iMmu iHhopmauiero, 3abesneuyysamu epekmusHe MnNpPo8edeHHA MeXHOM02IYHUX
rnpouecis 0718 oMpPUMAHHSA NPOOYKUii 8UCOKOI sKocmi.

Mema Has4anbHOi ducyunniHu «TexHon02ia nanepy Ha MawuHi»

Memoto eus4yeHHA 0QHO20 HABYAALHOI OucyunaiHu € GopmMysaHHA y cmydeHmis

KomnseKcy 3HaHe 8 0b1acmi supobHuymMea rnanepy Ha MAwUHi, KOMIAEeKCy yMiHb ma HABUKIS,
HeobxiOHUX 0714 egeKmusHo20 [pPoBedeHH MexHOs/02iYHUX [pouecie e8upobHuUymMaa.
BionogioHo 0o memu nidzomosKka cmydeHmie 3a OGHOO CreuianbHiCM0 8UMA2A€E hOPMYBAHHSA
KomnemeHmHocmeli:

— 30amHicme obupamu i sukopucmosysamu 8i0rnogioHe 067A0HAHHSA, IHCMpymeHmu
ma memoodu 078 KOHMPOAO Ma KepyeaHHS MEeXHO/02iYHUX MPOUEecie XiMiyHUX
8UPOBHUYMS;

— 30amHicmb 8U3HAYAMU HAMPAMU BUKOPUCMAHHA B80/0KHUCMUX Hanisgpabpukamis,

32i0H0 3 BUMO2AMU NPO2PAMU HABYAALHOI QUCYUNAIHU « TexHos102iA nanepy Ha MAWUHI»,

cmyoeHmu nicas ii 30C80€EHHA MAOMb NPOOEMOHCMPY8aMuU Maki NMpPoepamHi pesysasmamu
HOBYAHHA:

— obupamu i sukopucmosysamu 8i0nogioHe 0671a0HAHHA, IHCMpyMeHMuU ma memoodu
041 BUpPIWEHHA CKAAOHUX 30004 XiMIYHOI iHMCeHepii, KOHMpOoa ma KepyeaHHA
MmexHOos102iYHUX poyecie XiMiYHUX s8UpPObHUYMS;

— 3HaMu i po3ymimu MexXaHi3Mu i KiHemuky XiMiYHUX rpouyecie, epeKkmusHO
sUKOpUCMo8y8amu ix npu rnpoekmyeaHHi i B00CKOHA/AEHHI MeXHOs102iYHUX Mpoyecis
ma anapamis Ximi4yHOI npomucsosocmi.

2. MMpepeKBi3uTn Ta NOCTPEKBI3UTU HABYAIbHOI AUCLUNANIHU (MicLe B CTPYKTYpPHO-
NOriyHi¥ cxemi HaBYaHHA 3a Bi4NOBIAHOK OCBITHBOIO NPOrPamoio)

BusyeHHs HaB4YAsbHOI OucyunaiHu «TexHos02ia narnepy HA MAWUHIi» 6a3yemsca Ha
3acadax iHmezpayii pi3BHOMAHIMHUX 3HAHb6, OMPUMAHUX CMyOeHMamu MPomsA20M nonepeoHix
Kypcie 6akanaspiamy npu eus4eHHi OucyunsaiH MpupoOHUY020 MA iHXEHepHO-MexXHIYH020
cnpAamyeaHHA. Has4yanbHa OucyunniHa «TexHono2ia nanepy Ha MAWUHIi» € OCHOBO, W0 MAE
3a6e3ne4yumu pPo38°A3aHHA KOMIAEKCHUX npobsaem 8 obaacmi esupobHuymea nanepy 3
nep8uHHUX Hanieghabpukamie Ha MAWUHIi Ma criPAMOBaHUl HA NepeocMuUcIeHHA HAABHUX ma
CMBOPEeHHA HOBUX UiniCHUX 3HAHb Ma rnpogeciliHoi MpakmMuKu.

3. 3micT HaB4YaNbHOI AUCLUNNIHN

Po30in 1. BupobHuymeo nanepy Ha MaWuHi

Tema 1.1. Tunu nanepopobHUX MAWUH i nidsedeHHs Mmacu 00 HUX

Tema 1.2. ®opmysaHHSA Nos0MHA 8 CiMKo8ili yacmuHi nanepopobHOi MaWUHU.

Tema 1.3. lpecysaHHA nanepo8o2o nosaomHa

Tema 1.4. CywiHHA naneposozo rnosaomHa

Po30in 2. TexHono2iyHi cxemu supobHuymea nanepy Ha MAaWUHI

Tema 2.1. Po3pobka mexHon02iYHUX cxemM 8UpobHUYmMea pi3HuUx sudis narepy HA MAWUHI.



4. HaBuanbHi matepianu Ta pecypcu
baszoea nimepamypa

1. [llpecysaHHA nanepogo20 Mos0MHaA: Haey. nocib. 0aa cmyod. creyianbHocMi «XimiyHa
mexHos102i9 ma iHxceHepisa», cneyianizayii «XimiyHi mexHonozii nepepobku oepesuHu ma
pocauHHOI cuposuHu» / O.M. MosyaHiok, M.[]. lomens. — Kuie: Kl im. lzopa CikopcbKozo,
2018.-137c.

2. JlabopamopHuli npakmuKym 3 OucyunaiHu «TexHoso2ia nanepy ma KapmoHy»
[EnekmpoHHuli pecypc] : Hasy. nocib. 0na cmydeHmis cneyianbHocmi 161 «XimiyHi
mexHosoz2ii ma iHxeHepia» cneuianizauii «XimiyHi mexHosoeii nepepobku depesuHu ma
pocauHHoi  cuposuHu»/Krl im. leopsa Cikopcbko2o; yknad.: YKa. MosyaHok O.M.,
lMnockoHoc B.I. EnekmpoHHi mekcmosi 0aHHi (1 ¢alin: 2,27 M6alim). Kuis: KIl im. lzops
Cikopcobkozo, 2019. 90c.

Dopatkosa simepamypa

3. MosuaHwK O.M., OcmaneHKko A. A., JawyKk O. O., KyHuya FO. b., Kpusowees A. O.
riosuweHHA eghekmusHoOCMIi npecysaHHA y supobHuumei paromunay // MixcHapodHuli
HayKkosuli ypHan "IHmepHayka". — 2022. — Ne15 (134). https://doi.org/10.25313/2520-
2057-2022-15-8461.

IHpopmayiliHi pecypcu 8 IHmepHemi

4. Acoyiayis ykpaiHCbKux nidnpuemcme yen103Ho-naneposoi eaaysi "Ykpllanip” -
http://www.ukrpapir.org/

5. Ilpusamne axyionepne mosapucmeo ‘“‘Manuncbka naneposa Gabpura-Batiomann” -

http://www.weidmann-mpm.com/

IIpAT Kuiscoruii kapmonno-naneposutl kombinam - https://www.papir.kiev.ua/

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

8. Bepxnb00HIinposcvKuli MauuHo06y0i6HUll 3A600 -
http://www.vmz.com.ua/index.php/bumagodelatelnoe-oborudovanie-left

9. Paper technology international the unique annual technical review and digital
marketing platform for the pulp, board, paper and tissue industry -
https://papertechnologyinternational.com/

10. PrimeLine paper and board machines - https://www.andritz.com/products-en/pulp-
and-paper/pulp-and-paper/paper-production/paper-board-machines/primeline

o

HaByanbHUA KOHTEHT
5. MeToauka onaHyBaHHA HAaBYa/bHOI AUCUUNNIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiliHi 3aHATTA
JleKyiliHi 3aHAMMA crnpamosaHi Ha:
- HOOQHHA CYYaCHUX, UiMiCHUX, B30EMO3AAEHHUX 3HOHb 3 HA8YAsIbHOI OucyunaiHu
«TexHon02ia nanepy HA MAWUHI», pieeHb AKUX BU3HAYAEMbLCA UilbOBOH YCMAHOBKOH
00 KOMCHOI KOHKpemHoi memu;
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- 3abe3ne4yeHHA 8 rpoyeci nekuii meop4oi pobomu cmydeHmis crinbHO 3 BUKAAOAYEM;

- BUX0B8AHHA y cmydeHmis npogeciliHo-0inosux AKocmel i pPO3BUMOK y HUX
camocmiliHo20 me8op4Y020 MUCAEHHSA;

- opmysaHHA y cmydeHmis HeobxiOHo20 iHMepecy ma HAOAHHA HAMNPAMKY 014
camocmiliHoi pobomu;

- BU3HAYEHHA HA CYy4YaCHOMY pieHI po38UMKYy HAyKu 6 o0bsacmi Ccy4acHUX Mpouecie
rnpueomyesaHHs naneposoi Macu, NPo2HO3y8AHHSA PO38UMKY HA HAUGAUMYI POKU;

- 8i0obpaxceHHA MemoOu4YHoi 0bpobKu mamepiany (8UdineHHA 20/08HUX MO/OHEHD,
BUCHOBKIB, pekomeHOauill, Yimke i adeksamHe ix (hopMyAtOB8AHHSAX);

- BUKOPUCMAHHA 019 0eMOHCMpauyii HA0YHUX Mamepianie, NOEOHAHHS, MO MOX/UBOCMI
ix 3 demoHCcmMpayieto pe3yabmamie i 3paskKis;

- BUKNAOAHHA Mamepianie 00CAiOHeHb 4imKOK | AKICHOK MOB80K0 3 O0MPUMAHHAM
CMPYKMYypPHO-7102i4YHUX 38°A3Ki8, pO3’ACHEHHA 8Cix HOB80BBEOEHUX MepPMiHi8 i MOHAMb;

- 0ocmynHicme 044 cnpuliHamms 0aHOK ayOumopiero.

Ha3zea memu neKyii ma nepesnik 0CHOBHUX NUMAHb
Ne 3/n (nepenik dudakmuyHux 3acobis, NnocunaHHA Ha nimepamypy ma Foouxn
3a80aHHA Ha CPC)

1 3a80aHHA Ha CPC. -
Tunu nanepopobHUX MAWUH

Tunu nanepopobHUX MAWUH. Ix MexHiYHi Xapakmepucmuku.
Jlimepamypa: [1].

2 3a80aHHA Ha CPC. -
[TomoKop0o3no0isibHUKU i HANYCKHI Npucmpoi

MideedeHHs naneposoi macu 00 MawuHU. Bunyck macu Ha cimky.
Jlimepamypa: [1].

3a80aHHA Ha CPC. Tunu ma KOHCMPYKyii Momokopo3nodinbHUKI8 i
MAcCoHanycKHuUx npucmpois. flimepamypa: [1].

3 Knacugpikauia __copmyroyux __npucmpois.  [110cKOCimKo8i __ghopmyroyi 2
npucmpoi

Knacughikayisa hopmyrovux npucmpois. byodosa i poboma cimkosozo cmony
MaWUuHU. Pezicmposa yacmuHa cimkosozo cmony. [lonepeyHe MpACIHHA
CimKo8020 cmorny.

Tunu sidcmokmyeanbHUX AUUKIG, ix 6ydosa i poboma. PigHANbHUK.
Jlimepamypa: [1].

3a80aHHA Ha CPC.

KoHcmpyKuyis i poboma eayy-8anie pizHozo muny. [ayy-npec. Cimku
nanepopobHuUx MawuH. Xapakmepucmuxka cimoK. CimKoHamsamHi ma
cimKonpasusbHi Npucmpoi.

Jlimepamypa: [1].

4 3as0aHHA Ha CPC. -
Teopisg sidausy nanepy

Teopis ¢hopMy8aHHA Ma 3HEBOOHEHHS MOA0OMHA nanepy Ha cimyi MawuHuU.
Jlimepamypa: [1].




5 3as0aHHA Ha CPC. -
DopMyB8aHHA NOAOMHA HA KPY2/10CiMKOBUX (hOPMYHOYUX MPUCMPOAX

[i0poduHamika NMPAMOMOYHUX | MPOMUMOYHUX 8GHH. 30HU (hOPMYBAHHA i
3HeBOOHEeHHA enemeHmapHo20 wapy.

®opmysaHHA bazamowaposozo narnepy.

Jlimepamypa: [1].

6 3asdaHHA Ha CPC. -
PopMyB8aHHA __nanepy  Mix___08oma ___ hinbmpyrovYuMu __ 1o8epxHAMU

®dopmysanbHe ycmamekysaHHA. Dakmopu, AKi enausarome HaA npoyec
hOPMYBAHHSA MiXt 080MA CIMKAMU.

Jlimepamypa: [1].

7 3asdaHHA Ha CPC. -
061a0HaHHA 0414 npecy8aHHA nanepy

lMpusHayeHHA npecosoi 4YacmuHu MawuHu. Knacugikayia npecis.
bombysaHHA npecosux eanis. KoHcmpykuyii ma poboma npecie pizHo20
muny. [llpecosi cykHa. llepedasaHHA naneposozo MnosaomHda i3 cimkoegoi
YacmMUuHU 8 ripecosy.

Jlimepamypa: [1], [2].

8 3asdaHHA Ha CPC. -
Teopis npouecy npecysaHHA

OCHOBHI YUHHUKU, AKi 8M1/1U8AHOMb HA MPOUEC 3HEBOOHEHHS Naneposozo Ha
npecax. Teopis 3HEBOOHEHHS MOA0MHA HA B8i0CMOKMYBA/AbHUX [MPECaXx.
Brinus npouecy npecysaHHA Ha eaacmusocmi narnepy.

Jlimepamypa: [1], [2].

9 3as80daHHA Ha CPC. -
CywunbHa YacmuHa nanepopobHoi MauwuHU

Byoosa i poboma cywunbHoi YyacmuHU nanepopobHoi mawuHu. Teopis
rpouyecy KOHMAKMHO20 CYWIiHHA. Brnaue YuHHUKI8 Ha npoyec CywiHHA.
Jlimepamypa: [1].

3a680aHHAa _Ha CPC. Bnaue npouecy CywiHHA Ha esaacmusocmi nanepy.

Jlimepamypa: [1].

10 Ocobausocmi _mexHoA02iYHUX cXeM supobHuUuymea Haleaxcausiwux 2

macosux sudis nanepy (2a3emH020, NUCAAbHO20, 0417 OPYKY, MilKOB8020).
Jlimepamypa: [1].
3a80aHHA Ha CPC. HamomyesaHHs nanepy HaA nepugepuyHoMy HaKami.

Jlimepamypa: [1].

Bcboeo 4

MpaKTuyHi 3aHATTA

Y cucmemi npodgpeciliHoi nidecomosku cmydeHmie 3 OaHO020 HABYAMALHOI OUCYUMAIHU
MPAaKmMuY4Hi 3aHAMmA 3atimarome 33 % ayOumopHo20 HABAHMAMEHHA. bydy4u 00rno8HEeHHAM
00 rneKyiliHo2zo Kypcy, 80HU 3aKnadarome | ¢hopmyroms OCHOBU Keasigikauii 6akanaspa 3



XIMIYHUX mexHos02ili ma iHx¥ceHepil 8 a2any3i. 3micm yux 3aHAMb | MemooUuKa ix nposedeHHs
nosuHHi 3abe3nevyysamu pPo38UMOK meop4oi akmusHocmi ocobucmocmi. BoHu po3susarome
HayKose MUC/AEHHS i 30amHicmb Kopucmyesamuca creyianbHo0 mepmiHO02iero, 00380/180Mb
nepesipumu 3HaHHA, Tomy 0aHuli sud pobomu sucmynae 8axcusuM 3acobom onepamusHo20
380pPOMHO20 38'A3Ky. [IPAKMUYHI 3aHAMMSA MOBUHHI BUKOHY8AMU He MifnbKu Mi3HA8AsbHY |
BUXO0BHY (pyHKUII, ane (i crpusamu 3p0CMAHHIO CMy0eHmMie AK M8opYUX NPayisHUKIs.
OCHOBHI 3080GHHA YUKAY MPAKMUYHUX 30HAMb:
- donomoemu cmydeHmam cucmemamusysamu, 3akpinumu i noeaubumu 3HAHHSA

meopemu4Ho20 xapakmepy 8 0baacmi cy4acHuUx mexHosoeili upobHUUymMea nanepy 3
Mepe8uHHUX 80/10KOH HA MAWUHI;

- Has4yumu cmydeHmig npuliomam BUPIWEHHA PAKMUYHUX 3080aHb, Cripuamu
080/100iHHIO HABUYKAMU MA 8MIHHAMU BUKOHOHHA PO3PAXYHKI8, 2pagiyHux ma iHWux
30800Hb;

- HasYyumu ix npay8amMu 3 HayKo8ok ma 008i0KOBOIO 1iMepamyporo i CXeMamu;

- opmysamu BMiHHA 84Yumuca camocmiliHo, mobmo onaHosysamu Memooamu,
cnocobamu i npuliomamu caMOHABYAHHA, CAMOPO38UMKY | CAMOKOHMPOJIIO.

Ne Hazea memu npakmu4Ho20 3aHAMMA ma nepesik 0CHOBHUX MUMAHb
3/n (nepenik dudakmu4Hoz0 3ab6e3nevyeHHs, NOCUAAHHA HA Aimepamypy ma FoouH
3a80aHHA Ha CPC)

1 Bubip KoHcmpyKuyii ¢popmyroyoi yacmuHu nanepopobHoi mawuHu 0na
8U20MO6/1eHHA 3a0aH020 8Udy nanepy.

Hasecmu cxemy ma onucamu ocobaugocmi 06paHoi KOHCMpyKuii ma 0.5
npuHyun it pobomu. ’
Jlimepamypa: [1], calimu ma kamanoau e6upobHukie nanepopobHo20
06/100HAHHA.

2 KomnoHysaHHA npecoeoi 4YacmuHu nanepopobHoi mawuHu 0nAa
eu2o0moesneHHA 3a0aH020 eudy nanepy.

CKoMnoHysamu  npecosy  4acmuHy  nanepopobHoi  MawuHu 044
8U20MOBs1eHHA 300aH020 8UdYy nanepy. 0.5
Hasecmu cxemy ma onucamu ocobaugsocmi CKOMMIOHOBAHOI npecosoi !
YacmuHu.

Jlimepamypa: [2], calimu ma Kamanoau e6upobHUKie nanepopobHo20
06/100HAHHSA.

3 KomnoHy8aHHA cywunbHOi YyacmuHu nanepopobHoi MawluHu 3 080pAGHUM
pO3MAawy8aHHAM CywunbHUX YuniHOpie 0215 3a0aHo20 eudy nanepy.
Po3spaxysamu HeobXxiOHY KinbKicmb CywunbHUX YUMiHOPi8 y CywusbHil
YacmuHi MawuHu 015 3a0aH020 8Udy nanepy. 10
CKOMMoHy8amMu CywusbHy 4acmuHy nanepopobHoi MawuHU 3 080PAOHUM !
pPO3MaAWy8aHHAM CyUWUAbHUX YuniHOpie 0014 3a0aH020 sudy nanepy.

Jlimepamypa: [4] calmu ma kKamanoeu 8upobHuKie nanepopobHo20
067100HAHHSA.

MoOynbHi KOHMpPOAbHI po6omu 2
3anik 2
Bcoozo 6




6. CamocrTiiiHa poboTa cTygeHTa

CamocmiliHa poboma cmydeHmis 3alimae 92 % 4acy 6uUBYEHHS KYypCy, BK/OYAE
nidecomosky 00 KOHMPoabHUX pobim ma nidzomosky 00 3aniky. [0n108He 3a80QHHA
camocmiliHoi pobomu cmydeHmis — ye ornaHyB8aHHA HAyKOB8UX 3HAHbL, WO He 88ililiau y nepesnik
AeKYiliHux numaHs, Waaxom ocobucmoao nowyky iHgopmayii, opmMy8aHHA AKMUBHO20
iHmepecy 0o meopyo20 nioxody y Has4anbHili pobomi.

e Hazea memu, w0 BUHOCUMbCA HO camocmiliHe onpayro8aHHsA Kinbkicme
3/ ' 200uH CPC

Po30in 1. Bupob6Huymeo nanepy Ha MawuHi

1 Tema 1.1.
Tunu nanepopobHUX MAWUH

Tunu nanepopobHUX MAWUH. IX MexXHIYHI XapaKkmepucmuKu.
Jlimepamypa: [1].

2 | [lomoKopo3nodinbHUKU i HONYCKHI npucmpoi

lidsedeHHs naneposoi macu 00 MAWUHU. Bunyck macu Ha cimky. 14

Tunu ma KOHCMPYKUii mMomoKopo3mnooinbHUKI8 | MACOHAMYCKHUX npucmpois.
Jlimepamypa: [1].

3 | Tema 1.2.
KoHcmpykyis i poboma e2ay4y-eanie pizHozo muny. [ayy-npec. Cimku

nanepopobHux MawuH. Xapakmepucmuka cimok. CimKoHamAXHi ma 10
CimKonpasuasHi npucmpoi.
Jlimepamypa: [1].

4 | Teopia 8ioausy nanepy

Teopis popMy8aHHA Ma 3HEBOOHEHHSA MOAOMHA nanepy HA CiMmuyi MawuHU. 10
Jlimepamypa: [1].

5 DopMyB8aHHA NOAOMHA HA KPY270CimKo8UX (hopMyHYUX MPUCMPOAX

FiopoduHamika npAMOmMOoYHUX | MPOMUMOYHUX 60HH. 30HU (QOPMYBAHHSA i
3HeBOOHEHHA enemMeHmMapHo20 wapy. 6
®opmysaHHA bazamowaposoz0 narnepy.
Jlimepamypa: [1].

6 | QopmysaHHA nanepy  Mix 0eoMd  inbmpyroyuMu  108epxXHAMU

®opmysaneHe ycmamkyeaHHA. Pakmopu, AKi enauearomes HaA rpouec
GhOPMYBAHHSA MiX 080MaA CIMKAMU.
Jlimepamypa: [1].

7 | Bubip KoHcmpyKuyii ¢opmyroyoi yacmuHu nanepopobHoi mawuHu 0aA
8U20MO6/eHHA 3a0aH020 8Udy nanepy.

Hasecmu cxemy ma onucamu ocobaueocmi obpaHOi KOHCmMpyKUii ma
npuHyun it pobomu.

Jlimepamypa: [1], calimu ma Kamanoau 8upobHukie nanepopobHozo
06/100HAHHSA.

8 | Tema 1.3.

06100HaHHA 014 NpecysaHHA nanepy 10




lpusHayeHHA  npecosoi 4YacmuHu  MawuHu. Knacugikayia  npecis.
bombysaHHA npecosux sanis. KoHcmpykuii ma poboma npecie piaHo2o murny.
lpecosi cykHa. lepedasaHHA naneposoz20 NogA0MHA i3 CiMKo8oi YacmuHu 8
npecosy.
Jlimepamypa: [1], [2].

9 | KomnoHyeaHHA npecoeoi 4YacmuHu nanepopobHoi mMawuHu 0nA
8U20moesieHHA 3a0aH020 8udy nanepy.
CKomroHysamu  npecogy  4acmuHy  nanepopobHoi  mawuHu 014
8U20MOB/1eHHA 300aH020 8UdYy nanepy. 6
Hasecmu cxemy ma onucamu ocobausocmi CKOMMIOHOBAHOI rpecosoi
YacmuHu.
Jlimepamypa: [2], calimu ma Kamanoau 8upobHuKie nanepopobHozo
06/100HAHHA.

10 | Teopia npouecy npecys8aHHsA
OCHOBHI YUHHUKU, AKi 8MaAU8AIOMb HA MpPoyec 3HeBOOHEHHA Naneposo2o Ha
npecax. Teopia 3HEBOOHEHHA NO/0OMHA HA 8IOCMOKMY8aAbHUX npecax. Bnaus 6
npouyecy npecysaHHA Ha eaacmusocmi narnepy.
Jlimepamypa: [1], [2].

11 | Tema 1.4.
CywunbHa YacmuHa nanepopobHoi MauwuHU
bydosa i poboma cywunbHoi YacmuHu nanepopobHoi mawuHu. Teopia 10
npoyecy KOHMAKMHO20 CyWIiHHA. Braue YUHHUKI8 Ha rnpouyec CywiHHA.
Bniaue npouecy cywiHHA Ha enacmusocmi nanepy. J/limepamypa: [1].

12 | KomnoHyeaHHA CywunbHOi YacmuHu nanepopobHoi MawuHu 3 080PAOHUM
pO3Mawy8aHHAM CyWwUunbHUX YuniHopie 0711 3a0aHo20 sudy nanepy.
Po3spaxysamu HeobXiOHY KinbKicmb CywunbHUX YUMiHOpi8 y CywusnoHil
YacmuHi MawuHU 015 3a0aH020 8uUdy nanepy. 6
CKommnoHysamu cyuwunbHy 4acmuHy nanepopobHoi mawuHu 3 080pPAOHUM
pPO3MAWYBAHHAM CYWUAbHUX YUAiHOpie 014 3a0aH020 sudy nanepy.
Jlimepamypa: [4] calimu ma Kamanoau 6upobHuKie nanepopobHozo
06/100HAHHSA.

Po30din 2. TexHono02i4yHi cxemu supobHuymea nanepy Ha MawuHi

13 | Tema 2.1.
HamomyeaHHa nanepy Ha nepugepudyHoMy Hakami. 6
Jlimepamypa: [1].

14 | INidcomoesKa 00 MOOYAbHUX KOHMPOAbHUX pobim 4

15 | NidzomoseKa 00 3aniky 6
Bcbo20 200uH 110

MoniTnKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaAbHOI ANCUUNIIHM (OCBITHDOrO KOMMNOHEHTA)

MpaBuna BiaBiAyBaHHA 3aHATb Ta NOBEAIHKU HA 3aHATTAX
BidsioysaHHA 3aHAMb € 0608°A3KOBUM KOMIMOHEHMOM OUiHI08AHHA. CmyodeHmu 30608°93aHi
bpamu aKmMueHy y4acms 8 HAB8YAsIbHOMY MPOUECi, He Cri3HI8AMUCa HA 30HAMMA mad He



nponyckamu ix 6e3 nosamcHOI NpuU4UHU, HE 3a8aXXamMu BUKAAOAYY MPO8ooUMU 3aHAMMSA, He
gidsonikamucsa Ha 0ii, ujo He NO8’A3aHI 3 HABYAAbHUM MPOUECOM.

MpaBuna npusHayeHHA 3a0X04yBaZibHUX Ta WITpadHUX 6anis
® 300x04y8asbHi 6AAU MOXYMb HAPAXOB8YBAMUCL BUKAAOAYEM BUKAKOHYHO 30 BUKOHAHHSA
meopyux pobim 3 AucyunniHu abo 000aMK0B8020 NMPOXOOHEHHA OH-NAUH NPOQinbHUX
Kypcie 3 ompumMaHHAM 8i0no8ioHo020 cepmugpikamy:
- 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 nepesuwlysamu 10 % s8i0 pelimuHeo80i wKanu.
® wmpagHi 6aau 8 PAMKAX HABYAAbHOI OUCYUNAIHU He nepedbayeHi.

MoniTuka aepnanHiB Ta nepecknagaHb

Y pa3i euHUKHeHHA 3ab6opzosaHocmeli 3 Has4YanbHOI OucyunaiHu abo bydb-aKux ¢opc-
MaXopHuUx obcmasuH, cmydeHmu MaMb CBO0EYACHO 38°A3amucA 3 8ukaada4yem o
docmynHux (HAOaHUX 8UKNAO0a4Yem) KaHAAaxX 38°A3KY 0415 p038°A3AHHA MPobaeMHUX MUMAHb6 ma
y32000€HHA anezopummy 0ili 0514 8i0NPAUOBAHHSA.

MonitTuka akagemiuHoi ao6pouecHoCTi

Mnaeiam ma iHwi ¢popmu HedobpoyecHoi pobomu Henpunycmumi. o naaziamy eidHocumscsa
8i0CYmHicmob ocunaHs rpu BUKOPUCMAHHI OPYyKOBAHUX MA e/neKMPOHHUX mamepianis,
uumam, 0yMOK iHWuUx asmopis. Hernpunycmumi niOKasku ma criucy8aHHA nid 4yac HAMucaHHsA
mecmis, nposedeHHs 3aHAMb,; 30a4i 30iKy 30 IHWO020 cmyO0eHma; Komnito8aHHA Mmamepiarnis,
3aXUWEeHUX CUCMEeMOI d8MOopPCbKo20 npasa, bes 0038011y asmopa pobomu.

Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHayeHi y po30dini 3 Kooekcy yecmi
HauioHanbHo20 mexHiYHO20 yHisepcumemy YKkpaiHu «KuiscoKuli nonimexHiyHul iHcmumym
imeHi l2zops Cikopcbko2o». [lemansHiwe: https://kpi.ua/code

Monimuka akademivyHoi noeediHKU i emuKu

CmydeHmu marome b6ymu moaepaHMHUMU, Mo8axamu OYMKY OMOYyHYUX, 3arepevyeHHs
thopmynoeamu 8 KOpeKkmHil hopMi, KOHCMPYKMUBHO Midmpumysamu 360p0mHull 38'A30K Ha
3aHAMmMAx. Hopmu emuyHoi nosediHKu cmydeHmis i NpayieHUKi8 eu3HayeHi y po30dini 2
Kodekcy yecmi HayioHanbHo20 mexHiyHO20 yHieepcumemy YKpaiHu «Kuigscokulli nosimexHiyHul
iHcmumym imeHi lzops Cikopcbkozo». JemansHiwe: https://kpi.ua/code

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBuaHHA (PCO)

Po3n00din Has4anbHO20 4Yacy 3a 8UOAMU 3aHAMb | 3a80aHb 3 OUCYUNAIHU 32i0HO 3 pobo4um
HABYAIbHUM MAGHOM:

HasuyanbHuli yac Po3nodin Has4YanbHUX 200UH KoHmposnbHi 3axodu
Cemecmp 0. /1a6. C v
Kpedumu ara Jlekyii | lMpakmuyHi a CPC | MKP | PP emecmposul
200. pob. KOHMpOsb
8 4 120 4 6 - 110 1 - 3aniK

PeiATUHr cTyAeHTa 3 AUCUUNAIHM CKNAAA€ETbCA 3 6aniB, W0 BiH OTPUMYE 3a:
PelimuHe cmydeHma 3 HABYAsbHOI OUCUUNAIHU CKAaodemocs 3 6asnis, Wo 8iH ompumye 3a:

pobomy HA NPAKMUYHUX 3aHAMMAX (3 3aHAMMA) Ma HANUCaHHA 080X KOHMPOsbHUX pobim (1
MKP nodinaemocs Ha 08i 00HO200UHHI KOHMpPOosabHi pobomu MKP-1 i MKP-2). Cemecmposum
KOHMposaem € 3asiK.



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

Cucmema pelimuHzosux (8azosux) 6asie ma Kpumepii oyiHIOB8AHHA

BUKOHQHHSA 3080aGHb HO MPAKMUYHUX 30HAMMSAX.
MpakmuyHi 3aHamms 1 i 2 oyiHroromecs 8 20 6asie, 3aHAMmsa 3 —y 28 6arnis.
Kpumepii oyiHIO8AHHA BUKOHAHHA NMPAKMUYHO20 30800HHA

NMoeHoma ma 03HAKU BUKOHAHHA 3080AHHSA

banu

3a80aHHA BUKOHAHe 8 MOBHIU Mipi

20

28

He3sHayHi HedoiKu

18

25

lMomunku nid Yac BUKOHAHHA 3a80aHHA abo 3axucmy

15

21

HecgoeyacHe 8UKOHAHHA 3a80aHHA ma/abo 2py6i nomusku

12

17

HeBUKOHOHHA 30800HHA

HanucaHHA MOOYabHUX KOHMPOAbHUX pobim.

MoOynbHi KOHMponsHi pobomu ouyiHOMbCA y 32 basnis
Baeosuli 6as1 3a KOXHY MOOYs1bHY KOHMPOsabHYy pobomy - 16 baris.
Kpumepii oyiHI08aHHA BUKOHAHHA KOHMPOsbHOI pobomu

lMosHOMa ma 03HAKU 8UKOHAHHSA 3080AHHA

banu

3a80aHHA BUKOHAHe 8 NOBHIU Mipi

16

He3HayHi HedoiKu

14

lMomunku nid Yac 8UKOHAHHA 3a80aHHA abo 3axucmy

12

HeceoeyacHe 8uKoHaHHA 3a80aHHA ma/abo 2py6i mMomuaKu

10

HeBUKOHOHHA 30800HHA

Takum YuHom pelimuHe 3 Has4asnbHOI OUCUUNAIHU CKAAOQE:
R=20-2+28-1+ 16-2 =100 6anis

MakcumansHa cyma pelimuHeosux banie cknadae 100. [na ompumaHHA 3aniky 3
Has4anbHOI ducyunaiHu «aemomamom» nompibHo mamu pelimuHe He meHwe 60 6anis, mamu
KOHCcriekm aekuili, BUKOHamu i 3axucmumu 8ci MPAaKMuY4Hi 3a80aHHS.

HeobxioHoto ymosoro 0ornycKy 00 3as1iKy € BUKOHAHHA | 3aXUCm 8CiX NMPAKMU4YHUX 30800Hb
ma pelimuHe, w0 cknadae He meHuwe 40 % 8i0 pelimuHzoeoi wikanu (R), mobmo 40 6anis.

CmydeHmu, sKi HObpaau npomsazom cemecmpy pelimuHe meHwe 0,6 R, a makox« mi, xmo
xo4e nidsuwumu 3a2a16HUl pelimuHe, BUKOHYIOMb MUCbMOBY 30a/1iKO8Yy KOHMPOsbHY pobomy.
Mpu uybomy eci 6anu, wo 6yau HUMU OMPUMGAHI MPOMA20M CemMecmpy, CKACO8YHOMbCH.
3a80aHHA KOHMPOsbHOI pobomu Micmame 3anumMaHHA, AKi 8iOHOCAMbCA 00 pi3HUX po30inis
ducyunniHu. KoHmposnbHe 3a80a0HHA uiei pobomu  CKAAOQEMbCA 3  MPLOX  MUMAHG.
MpubnausHuli nepenik 3aniKkosux 3anumaHb HasedeHo y Po30ini 9. Y ybomy pasi cyma 6asnie 3a
307iK08y KOHMPOAbHYy pobomy nepesodumsca 00 MiOCyMKO80i oUiHKU 32i0HO 3 mabuuyero.
banu ompumaHi cmyo0eHmom Ha KOHMPOobHil pobomi € ocmamoyHuUMU.

3anikoea KoHmMpossbHa poboma ouiHoemscs 8 100 barnis.

KoxtHe 3 mpbox numaHb KOHMPOsAbHOI pobomu ouiHioemsca y 33,33 6asau 8i0nogioHo 0o
cucmemu OYiHIO8AHHA:

—  «BIOMIHHO», No8Ha 8i0noeidb (He meHwe 90% nompibHoi iHghopmauii) — 33-30 basis;

— «00bpe», docmamHbOo MosHA 8i0nosiob (He meHwe 75% nompibHoi iHgpopmauii abo




He3Ha4Hi HemoyHocmi) — 29-25 6anis;

—  «30008i716HO», HENos8Ha 8i0nosids (He meHwe 60% nompibHoi iHghopmauii ma Oeski

nomusnku) — 24-20 6anis;

—  «He3a008i1bHO», He3a008inbHaA 8i0nosidb — 0 baris.

Tabnuys nepesedeHHA pelimuHaosux 6asie 00 OUIHOK.

Kinbkicmo 6anie OuiHka
95...100 B8IOMIiHHO
85...94 Oyxce 0obpe
75..84 dobpe
65...74 30008i1bHO
60...64 8ocmammHb0
RD <60 He3a008i1bHO
He sukoHaHi ymosu 0onycKy He donyu,eHo

o n

o %

10.

11.
12.

13.

14.

15.

16.

17.

9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBiTHbOro KOMNOHEHTA)

Mpnb6ansHMii nepenik NUTaHb, AKIi BUHOCATLCA HA CEMECTPOBUI KOHTPO/Ib
lMpoaHanizyeamu npouyec nidsedeHHs macu 00 CimKogoao cmosy nanepopobHOi MAWUHU.
Hasecmu KoHCmpyKUuii TomoKopo3nodisnbHUKie Mmacu.

Onucamu npouyec 8unycKy Macu Ha Cimky MawuHU. Hagecmu munu HanycKHUx npucmpois.
lMpoaHanisysamu enaue weudKocmi BUNYCKAHHA HA egeKkmusHicms (HOpPMy8aHHA
nosomHa.

Hasecmu cxemu pobomu pezicmposux 8asukie ma 2i0ponaaHoK. Po3nodin mucky npu
3HEeBOOHIOBAHHI MACU HA YUX efieMeHmMax CimKkogoz20 cmosny.

Buknacmu meopito npouyecy 3HEB0OHEHHSA aneposo20 MosA0MHA HA CIMKOBOMY CMOJi.
lMpoaHanizyeamu 8naus ymos 3HeB00OHEHHSA HA AKICMb 20mo8oi npooyKyii.

Hasecmu cxemy cimKogoi yacmuHu 00HOCMOoa1080i nanepopobHOi MawWUHU.

Zamu xapakmepucmuKy 0CHOBHUX 3HEBOOHKBAIbHUX enemMeHmi8 CimKo8o20 cmosny.
Hasecmu ma nopieHamu pi3Hi munu 8i0CMOKMY8AsAbHUX AWUKIB, X KOHCMPYKUito i
npuHyun oii.

Oxapakmepudysamu rnpouec hopMy8aHHA nanepy i KAPMoHy Mix 080Ma CiMKaAMU.
Buknacmu meopito npouecy 3HeB0OHKBAHHA MaAnNepos8oi Mmacu Ha pez2icmposili YacmuHi
cimKkoso2o cmosy nanepopobHoOi MaWUHU.

Hasecmu cxemu ma rnopisHamMu pi3Hi munu 8i0CMOKMy8anbHUX AWUKIB, iX KOHCMPYKUito i
npuHyun oii.

Hasecmu ma nopisHAMuU KOHCMPYKYii 2ay4-e8anie pizaHo20 murny.

Hasecmu ma nopieHamu sapiaHmu nepedayi naneposoz20o nos0MmMHad i3 CimKkosoi YacCmuHU 8
npecosy.

Hasecmu cxemu i Oamu onuc pobomu nAPAMOMOYHUX | MPOMUMOYHUX BAHH

Kpy2a10CimKo8UX MAUWUH.

Hasecmu cxemy pobomu ma oxapakmepu3ysamu 30HU (hopMyB8aAHHA i 3HEBOOHKOBAHHSA
es1ieMeHmMapHo20 Wapy Ha 8aKyymg@opmepax.

lpoaHanizyeamu  6raU8 OCHOBHUX MEXHO/A02iYHUX YUHHUKI8 HA  (hopMyBaHHSA
esneMmeHmMapHo20 Wapy Ha KPyaa0CimKosux MAauwUHAX.

lpoaHanizygamu YUHHUKU, SfAKi 8MnAU8aome HA Ipoyec GopMyB8aHHSA arneposoz0
M0A0MHA MiX¢ 080MA CiIMKAMU.

Hasecmu cxemy ma onuc pobomu ¢hopmysasibHo2o npucmporo CUM-O®OPMEP.



18.
19.
20.
21.

Hasecmu cxemy ma onuc pobomu ¢popmysaneHo2o npucmporo ben-bedi.
Hasecmu cxemy ma onuc pobomu ¢opmy8asibHO20 NPUCMPOI0 8epMugopm.
Hasecmu cxemy ma onuc pobomu ¢hopmy8asibHO20 NPUCMPOI0 iHBEePHOpPM.
Hasecmu knacugikayito0sosanbHUX npecie 01 npecy8aHHA nanepy.

22. lamu xapakmepucmuKy cimoK nanepopobHUX MAWUH.

23.

24.

25.

26.

lMpoaHanizyeamu OCHOBHI YUHHUKU, W0 8r/AU8A0OMb HA Npouyec hopMyB8aHHS Mix 08oma
cimkamu.

lMpoaHanisysamu OCHOBHI YUHHUKU, W0 81/U8AKOMb HA rpouec 3He80OHEeHHA Nanepo8o2o
MosI0MHA HA npecax.

Hasecmu cxemy KOHCMPYKUii cekuii cywunbHoi YyacmuHu nanepopobHOi MawuHU 3
080PAOHUM PO3MAWYBAHHAM CYWUAbHUX YUniHOpie.

BuKknacmu meopito npouecy cywiHHA. [TpoaHanizyeamu 8raue YUHHUKI8 Ha rnpouyec cywku i
eaacmusocmi narnepy.

27. lamu xapakmepucmuKy npecosux CyKOH ma ix pobomu. 3acmocys8aHHA ma nepesaz2u

28.

29.

30.

31.

32.

33.

34.

35.

20/1IKOMPOBUBHUX CYKOH.

Cknacmu ma obrpyHmysamu mexHOs02iYHYy Ccxemy 8upobHUUMBA mMunozpagCcbKozo
nanepy Ha MaWUHI.

Cknacmu ma obrpyHmysamu mexHos02i4Hy cxemy supobHuymaea nucasabHozo nanepy Ne 2
HA MAWUHI.

Cknacmu ma obrpyHmysamu mexHos102iYHy cxemy supobHUymMea 2a3emHo20 nanepy Ha
MAUWUHI.

Cknacmu ma obrpyHmysamu mexHos02i4Hy cxemy supobHuymaea nucansHozo nanepy Ne 1
Ha r70CKOCiMKOo8ili MaWUHi.

Cknacmu ma obrpyHmysamu mexHos02iYHy cxemy supobHuymea nanepy 0711 OPYyKy Ha
MAUWUHI.

Cknacmu ma obrpyHmysamu mexHos102i4Hy cxemy supobHUYMBa MiWKos8o20 nanepy Ha
MAUWIUHI.

Cknacmu ma ob6rpyHmysamu mexHos02iYHYy cxemy 8upobHUUMBa munoz2pagcbKo2o
nanepy Ha MAWUHI.

Cknacmu ma obrpyHmyesamu mexHos02iYHy cxemy supobHUYMBa ogcemHoz20 nanepy Ha
MAUWUHI.

Pobouy npozpamy Has4anbHoi ducyunainu (cunabyc):

CknadeHo 0ou., K.m.H., MosuaHiok O.M.

YxeaneHo Kageoporo Ema TPl (npomokosn Ne 14 sio 18.05.2023)

MozodxceHo memoduyHoro Komiciero IXP (npomokon Ne 10 gid 26.05.2023).



