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

EKonorii Ta TexHonorii
POCAUHHUX Nonimepis

TexHonoria nepepobku makynatypu

Po6oua nporpama HaB4YanbHOi gnucumunniim (Cunabyc)

PiseHb B1LLOI OCBiTH
Fanysb 3HaHb
CneuianbHictb

OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYAHHA

Pik niarotoBku, cemectp
O6car aucuunninm

CemecTtpoBui
KOHTPO/Nb/ KOHTPO/bHI
3axogu

Po3knapg 3aHATb

MoBa BUKNapaHHA
IHpopmaLuisa npo
KepiBHUKa Kypcy /
BMKNajauiB

Po3amiweHHA Kypcy

PeKBi3UTU HaBYaZIbHOI AUCLUUNIHU

Apyeauli (mazicmepcoKuli)

16 XimiyHa ma 6ioiHxceHepin

161 XimiuyHi mexHono2ii ma iHxceHepia

lMpomucniosa eKkonozis ma pecypcoepekmusHi yucmi mexHonozii
Bubipkosa

o4YHa(0eHHa)//OducmaHuiliHa/3miwaHa

1 kypc, secHaHuUl cemecmp

5 kpedumie EKTC (150 200uH)

Ex3ameH/ModynbHi KOHMpPOonbHIi pobomu

3 200UHU Ha MuXOeHb (2 200UHU neKyitiHux ma 1 200UHaG NPAKMUYHUX
3aHAM®.)

YKpaiHcbKa

JNlekTop: MoB4aHoKk Onbra MuxannisHa
https://intellect.kpi.ua/profile/mom68
https://eco-paper.kpi.ua/pro-kafedru/vykladachi/vizytky/movchanyuk-
olga-mikhajlivna.html

MpaKkTnuHi: MosyaHtok Onbra MuxainisHa https://eco-paper.kpi.ua/pro-
kafedru/vykladachi/vizytky/movchanyuk-olga-mikhajlivna.html
https://do.ipo.kpi.ua/course/view.php?id=4168

Mporpama HaBYa/IbHOI AUCUUNAIHU

1. Onuc HaBYa/bHOI AUCLUNAIHMY, iT MeTa, NpegMeT BUBYEHHSA Ta pe3y/IbTaTU HaBYaHHA

B KiHYi MuHynoe2o cmosimms A0cmeo Hapewmi 3po3ymino, wo, pecypcu 3emsi
BUCHAXYOMbCA, 0 MOM/IUBOCMI 018 iX CAMOBIOHOB/AEHHA B8UYEPYOMbCA. Y 38'A3KYy 3 yum
BUHUKAE HeobxiOHicmb Akomoza binbW MoBHO20 3any4YeHHA 8 20crnodapcbkuli obiz sidxodis

HummeoianoHocmi

Hawoi

yusinizauii. Cb0200Hi 36inbweHHs 06csA2i8 BUKOPUCMAHHSA

MakKynamypu repemeopunocs Ha cmiliky caimogy meHOeHuito. /luwe 8 YKpaiHi ymeoproemocs
maka KinbKicme naneposux ma KapmoHHUX 8i0x00i8, AKA 3a OyiHKamu ghaxisyis, 003801UMb

rnosHicmio 3abesneyumu 8iMYU3HAHY naneposy Mnpomucs08icme.

Ane icHye Oocumeo

obmexceHull acopmumeHm npooyKyii, wo eupobrasemsca 3 MAKynamypu, OCKinbKU AKICMb
Ub020 BOMIOKHUCMOR20 Hanisghabpukamy € 3a8i00MO HUMCYOI 30 Uenron03y. [1na moxcausocmi
36inbWeHHA acopmumeHmy npooOyKyii i3 BMOPUHHOI CUPOBUHU MA MOXAUBOCMI MOBHOYIHHOI
3aMiHU yentno3u HeobxiOHO 3acmocosysamu cucmemHuli nioxio, po3pobasmu egekmusHi

mexHosoeiuHi  fiHiil  nepepobku Makyaamypu,

B800CKOHA/MI08AMU MEXHO/02IYHI rpoyecu

supobHuymesa. Came Ha ye i cnpamosaHa 0aHa OUCUUniHa.

Mpedmem Has4YanbHOI
MmexHos102i4YHI  nMpouecu npueomysaHHa MAKyaamypHoi macu; peanizayia nioxodis,

ducyunniHu «TexHonozia nepepobku makyanamypu» —

wo


https://do.ipo.kpi.ua/course/view.php?id=4168

306e3rne4amob BUCOKOAKICHY Mi020MOBKY MAKyaAamypHoi macu 078 MOXUB80OCMI MOBHOI Yu
4YacmKo80i 3aMiHU Nep8uUHHUX HanisghabpuKkamie 8 KOMMNO3uyii manepy ma KapmoHy.

Lns ycniwiHo2o supiwieHHA 3a480aHb6 KOMIMOHYBAHHA MEXHO/102iYHUX MOMOKI8 Mid20mosKu
MAKynamypHoi macu ¢axisyi marome 8ir1bHO 80700imu iHhopmayiero, emimu supiulysamu
npobaemu 8iOHOB/AEHHA MANEPOMBOPHUX 81aCMUBOCMell 8MOPUHHO20 80/10KHA, OMPUMAHHA
npoOdyKuyii eUCOKOI AKoCcm.

Mema Has4anbHoi ducyunniHu «TexHono2ia nepepobKu makyaamypu»

Memoto sus4yeHHs OaHOI OucyunaiHU € GOPMyB8AHHA Yy Mazicmpie KOMMAeKCy 3HAHb 8
obnacmi cyyacHux mexHosnoeill rnepepobKU MaKyaamypu, KOMIIAEKCY YMiHb ma HABUKIB,
HeobxiOHuUX 0214 echeKMUBHO20 rPosedeHHA MeXHOA02iYHUX rpoyecie y 0aHOMY HAMPAMKY, 017
KeanithikosaHO20 ynpasaiHHA MEeXHOM02iYHUM npoyecom. BionogioHo 0o memu nid2zomoska
maaicmpis 3a 0aHO crieuianbHiCM0 8UMA2a€e hopMyB8aHHA KomnemeHmHocmel:

— 30amHicmeb 3acmoco8y8amu 3HAHHA Y MPAKMUYHUX CUMYayisax.

— 30amHicmb 0ocnidxcysamu, Kaacugikysamu i aHanizyeamu MnoKA3HUKU AKOCMI
XiMiYHOI MpodyKuii, mexHoso2iuHUX npoyecie i 06s100HAHHA XiMiYHUX 8UPOBHUYMSE.

— 30amHicmb opeaHizosysamu i ynpasaamMu XimiKo-mexHos02iYHUMU Mpoyecamu 8
yMOB8aX MPOMUC/I08020 8UPObHUUMBA Ma 8 HAyKoso-00cCniOHUX snabopamopiax 3
YPaxy8aHHAM COUIAMbHUX, EKOHOMIYHUX MQ eKO02iYHUX acrieKkmis.

32i0HO 3 8uMoeamu Mpoepamu Has4YasbHOI OucyunaiHu «TexHosn02ia nepepobru

Makynamypu», cmyo0eHmu nicasa ii 3aC80€EHHA MAOMb NPOOEeMOHCMpPYy8amu maki npo2pamHi
pe3ynbmamu HOBYAHHA:

— KpumuyYyHe OCMUCs1eHHA 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 npoyeoyp.

2. MpepeKBi3auTU Ta NOCTPEKBI3UTU AUCLUNNIHU (MicLie B CTPYKTYPHO-NIOTiYHil cxemi
HaBYaHHA 3a BigNOBiIAHOK OCBITHLOIO NPOrpPamoio)

BusyeHHsa OucyunniHu «TexHosnoeia nepepobku maKyanamypu» 6a3yemosca Ha 3acadax
iHmezpauii pi3HOMAHIMHUX 3HAHb, OMPUMAHUX Maz2icmpaHmamu npomsazom bakasnaspamy
npu  8uUBYEHHI OUCYUNAiH M[PUPOOHUY020 MA  [HHEHEPHO-MexHIYHO20  CrPAMYBAHHS.
AucyunniHa «TexHon02ia nepepobKu Makynamypu» € OCHOB80K, WO Mae 3abe3neyumu
pO38°A30HHA KOMIAeKCHUX npobaemu 6 obaacmi nepepobKu 6MOPUHHO20 B0/0KHA mMad
CrpPAMOBAHA HA 21UbOKe NepeocMuUCeHHA HAABHUX MA CMBOPEHHA HOBUX YiniCHUX 3HaHb ma
npogeciliHoi npaKkmMuku.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po30in 1. CyyacHe cmaHosuwe i nepcrneKkmusu pPo36UMKY mexHono2ii nepepobku
Makyaamypu

Po30in 2. Ocobnusocmi 8UKOPUCMAHHA MaKyaamypu y eupobHuymei nanepy ma
KapmoHy

Po30in 3. [Mpu2zomyeaHHA MaKyaAamypHoi Mmacu mexaHiYHUmM cnocobom

Tema 3.1. Po3nycKk maKkynamypu

Tema 3.2. OyuweHHs ma 800amkKosuli po3nycK (00po3mnycK) MaKyaamypHoi macu

Tema 3.3. CopmyeaHHA | hPaAKUiOHYBAHHA 8 MEXHO/02iYHUX CXeMax Mpu20myeaHHs

MaKynamypHoi macu

Tema 3.4. Po3mento8aHHA MaKyaamypHoi macu

Po30in 4. TepmomexaHiyHa 06pobKa makyanamypHoi macu

Po30in 5. O6na20podxceHHA MaKynamypHoi macu



4. HaBuanbHi matepianu Ta pecypcu
baszoea nimepamypa

1. ®aomauia makyanamypHoi macu [EnekmpoHHull pecypc] : Hasy. nocib. 0sn49 cmyodeHmis
cneyiansHocmi 161 «XimiyHi mexHOn02ii mMa [HX¥eHepia», O0C8IMHbOI npozpamu
«lpomucnosa eKkonozias ma pecypcoegpekmusHi yucmi mexHonoeii» / O. MosyaHioK, A.
OcmaneHKko; Kl im. lzopa Cikopcbko2o. EnekmpoHHi mexkcmogi 0aHHi (1 ¢palin:
1,36 M6aiim). Kuie : KTl im. lzops Cikopcekozo, 2020. 77 c.

2. [lpomusaHHA makyanamypHoi macu [EnekmpoHHull pecypc] : Hasuy. rocib. 0a8 cmydeHmis

cneyiansHocmi 161 «XimiyHi mexHOa02ii mMa [HX¥eHepia», O0C8IMHbOI npozpamu

«lpomucnosa eKkonozias ma pecypcoegpekmusHi yucmi mexHonoeii» / O. MosyaHioK, A.

OcmaneHKko; Kl im. lzopa Cikopcbkoz2o. EnekmpoHHi mexkcmosgi 0aHHi (1 ¢halin:

1,37 M6aiim). Kuie : KTl im. lzops Cikopcekozo, 2021. 55 c.

ACTY 3500:2019 Makynamypa narneposa ma KapmoHHA. TexHiYyHi ymosu.

4. MemoOduyYHi 8Ka3iKU 00 BUKOHAHHA nabopamopHux pobim 3 oucyunaiHu «TexHonoeisa
nepepobKu MaKyaamypu» 0749 cmyoeHmis crneyiansbHocmi «XimiyHi mexHonoezii ma
iH#ceHepis» cneuianizayii «XimivyHi mexHonoeii nepepobku OepesUHU MA POCAUHHOI
cuposuHu». Y. 1. BuzomoeneHHs ma eunpobysaHHA n1abopamopHuUX 3pa3Kie nanepy 014
2ogppysaHHsa / Ykn. O.M. MosuaHiok. K. : «Pecabepmex», 2016. 74 c.

w

DopatkoBa simepamypa

5. 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.

IHgpopmayiliHi pecypcu 8 IHmepHemi

6. Cumyayis Ha pumKy yYemroi03HO-NAneposoi npomuciosocmi 6 Ykpaini ma 6 ceimi. -
https://www.youtube.com/playlist?list=PLwWG_J_iRVbLcygKhVkWeGr6c7v5xPxmL6

1. Acoyiayis yKpaiHCoKux nionpuemcme yentonosHo-nanepoegoi eanyszi "Vxpllanip" -
http://www.ukrpapir.org/

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

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

10. Bepxtb00Hinposcokull MauiuHo0yoieHutl 34600 -
http://www.vmz.com.ua/index.php/bumagodelatelnoe-oborudovanie-left

11. 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

HaByanbHUIA KOHTEHT
5. MeTtoauka onaHyBaHHA HAaBYa/NAbHOI AUCUMNAIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiiHi 3aHATTA
JleKkuyiliHi 3aHAMMSA cripaMoB8aHi Ha:

- HOOGHHA CYYaCHUX, UYiniCHUX, B30EMO3QAEHHUX 3HAHb 3 OucyunaiHu «TexHonoezisa
nepepobKu MaKyaamypu», pieeHb AKUX BU3HAYOAEMbLCA UinbOBOK YCMAHOBKOKO 00
KOMYCHOI KOHKpemMHoi' memu,

- 3abe3ne4yeHHA 8 npoueci seKkyii meop4yoi pobomu MazicmpaHmie cnifbHO 3
suKknaoayem;


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

BUXOBAHHA Yy MazicmpaHmie npogeciliHo-0inosux AKocmeli | pPoO3BUMOK y HUX
camocmiliHo20 meop4Yo020 MUC/EHHS;

hopMyB8aHHA y MazicmpaHmie HeobxiOHO20 iHMepecy ma HAOAHHA HAMPAMKY 078
camocmiliHoi pobomu;

BU3HQYEHHSA HA CYYACHOMY PiBHI pO38UMKY HAyKu 8 06aacmi Cy4acHUX MeXHOM02iYHUX
npouecie nepepobKu MaKyaamypu, npPo2HOo3y8aHHA PO38UMKY HA HAlbAUMYI pOKU;
8i00bpaxceHHA MemooOu4yHoi 0bpobKu mamepiany (8UdineHHA 20/108HUX [10/10H(EHb,
BUCHOBKI8, pekomeHOauil, yimke i a0eksamHe ix hopMynrO8AHHSAX);

BUKOPUCMAHHA 0715 0eMOHCMpayii HOOYHUX Mamepianie, MOEGHAHHSA, M0 MOMAUBOCMI
ix 3 demoHCcmpayieto pezyabmamie i 3paskKis;

BUKNAOAHHA Mamepianie 00Cni0HeHb 4YimKoK | AKICHOK MO080K 3 O00MPUMAHHAM
CMPYKMypHO-102iYHUX 38°A3Ki8, pO3’ACHEHHA 8CiX HOBOBBEOEHUX MEPMIHI8 | MOHAMb;
docmynHicmes 047 cripuliHAMms 0aHOK ayoumopiero.

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

Ha3zea memu neKyii ma nepenik 0CHO8HUX MUMAHb

3a80aHHA Ha CPC)

1-2

Cy4yacHe cmaHosuwe i nepcneKkmusu po38UMmKy mexHosoeii nepepobku 4
maKkynamypu. Knacugpikayia makynamypu.

Mema OducyunaiHu i ii 3a0a4i 8 nidecomosui BUCOKOKB8AsIGhIKOBAHUX
¢axisuis. EKOHOMiYHE ma eKos02iYyHe 3HAYEHHA BUKOPUCMAHHA
makynamypu. CyyacHe cmaHosuwje i nepcrnekmusu po38umKy mexHo02ii
rnepepobKu Makyaamypu 8 YKpaiHi ma 3aKopO0oHOM.

XapakmepucmuKka MaKynamypu AK CUPOBUHU 0aA4 8uUpobHuymea
KapmoHHo-naneposoi npodyKuyii. Ocobausocmi 6MoOpUHHO20 B80/10KHA Y
rnopieHAHHI 3 nep8uHHUM. Jlimepamypa: [1].

3ae0aHHA Ha CPC: HanpamKku 0ianbHOCMi yKpaiHCbKUX Mionpuemcms-
nidepis, wjo nepepobasome Maryaamypy. CmyniHb UKOPUCMAHHA mad
cmyniHe ymunizayii makyaamypu. Knacugikauia makyaamypu 32i0HO
ACTY 3500:2019.

Jlimepamypa: [3], [6], [7].

Y3azaabHeHa cxema npu2omyeaHHA MaKyaAamypHoi macu. 4
Lcepena ymeopeHHs makyaamypu. CymHicmbe ma oCcHOB8Hi ocobsusocmi
mexHos102ii MPU20My8aHHA MAKynamypHOi Macu. Y3a2asnbHeHa cxema
npu2omysaHHa MmakyaamypHoi macu. OcHosHi cmadii ma npouyecu
MmexHOs102iYHUX cXeM 3 nepepobKu Makyaamypu.

Jlimepamypa: [1].

3a80aHHa Ha CPC: ManepomsopHi eanacmusocmi 80/0KOH MAKyaamypu
pi3HUx mapok. /limepamypa: [1].

TexHon02ia ma 06,1a0HAHHA 07 PO3NYCKYy MAKyaamypu. 4
lpusHa4yeHHA  npouyecy  po3nycky  makyaamypu. TexHonozia ma
067100HaHHA 004 po3nycKy makxkyaamypu. Ocobausocmi KoHcmpyKkuili
2idpoposzbusayis 0718  po3nycKy  Makyaamypu, ix  mexHiyHi
xapakmepucmuku. [TpodykmusHicme 2idpopozbusaya. MexaHiam npoyecy
PO3MyCcKy Makynamypu 8 2idpopozbusayax pizHo20 mury.

YUHHUKU, WO 8nNAUBAIOMb HA egeKkmusHicmb mMa eKOHOMIYHICMb
po3nycKy makynamypu. TexHonoeia ma 064a0HAHHA 014 8uddseHHsA
3a6pyOHeHb 3 2i0popo3busadis.

Jlimepamypa: [1].

3a80aHHA Ha CPC. Ocobausocmi KOHCmpyKyili eidpoposbusayie 015




po3nycKky Makyaamypu, iX mexHiYHi xapakmepucmuku. Cucmemu
po3nycKy makynamypu. [JeocmyneHesuli po3snyck. bapabaHHi anapamu
0714 po3nycKy Makyaamypu. TexHoao2is ma nepeeaau  po3mycKy
MaKynamypu Ha 6apabaHHux anapamax (muny “@alibepgpaoy”).
TexHon0:2if po3rycKy 80/1020MiUHOI Makyaamypu.

Jlimepamypa: [1].

7-8 OyuuwjeHHA ma 00po3NyCcK MaKyaamypHoi macu
Budu cmopoHHix O0omiwoK 8 maKynamypHili maci. Ob6aa0HAHHA 014
OYUWEHHA MaKyanamypHoi macu. [MpuHyun 0ii O4UCHUKI8 UUK/0HHO20
muny. ®akmopu, wWo 8nauearmMs Ha ehekmusHicmes pobomu O4YUCHUKIB
ma cmyniHb OYUUW,eHHA MAKyaAamypHoi Macu.
Mema dopo3nycky makynamypHoi macu. O61a0HAHHA 0219 000AMK08020
po3nycKy MakyaamypHoi macu. KoHcmpykuia ma npuHyun  Oii
eHmwmunepis, mypbocenapamopis, nyanbcauiliHux mauHie. YUHHUKU, wo
8MnaUBAIOMb HA egheKMUBHICMb O0PO3yCKY.
Jlimepamypa: [1].
3a80aHHA Ha CPC. TexHos02i4Hi CxeMu OYUWEHHA 3 BUKOPUCMAHHAM
OYUCHUKI8 UYUKA0HHO20 muny. Cucmemu 080cmyrneHeso20 po3rycky ma
oYUWEeHHA MaKyaamypHoi macu. J/limepamypa: [1].

9-10 | CopmyeaHHA MmakKyaamypHoi macu

OCHOBHI  NpuHYUNU  COPMYBAHHA  MakyaamypHoi  macu. Cmadii
copmysaHHA. CmyneHese copmysaHHA MaKyaamypHoi macu. O61a0HAHHA
0218 copmysaHHA. lNpuHuun Jii idueHmMposuUx Ma HAMiPHUX COPMYyBasOoK.
Byznoenosntrosadi. Jlimepamypa: [1].
3a80aHHAa Ha CPC. CopmyeaHHs 8i0x00i8, WO MiCmamb B80/0KHO.
061a0HaHHSA 0218 copmysaHHsA 8ioxodis. lMpuHyun dii naockux 8ibpayiliHux
copmysarnok. /limepamypa: [1].

11 DpakyioHyeaHHA makyaamypHoi macu
lMpu3HayeHHA Ma nNpUHYUN GPAKYioHy8AHHA MAKynamypHoi macu. Brnaues
GhPAKUIOHYBAHHA MAKy/namypHOI Macu HA MOKA3HUKU SKocmi 2omoeoi
npooyKuil. ®pakuyioHamop muna YCM. ®dpakuioHys8aHHsA 3
BUKOPUCMAHHAM 8i0UEHMpPOoBUX KOHIYHUX OYUCHUKI8. @paKUiOHYy8AHHSA 3
BUKOPUCMAHHAM HAMipHUX COPMY8arsIoK.
Jlimepamypa: [1].

12 Po3mentoeaHHA 8MOPUHHO20 80/10KHA
Ocobausocmi po3mesnto8aHHA 8MOPUHHO20 B80s10KHA. Ob7AAOHAHHA 04
PO3MENBAHHA MAKYAAamMypHOIi Macu.
Jlimepamypa: [1].
3a80aHHa Ha CPC. Hoxoea ma 2idpoduHamiyHa 0ia HA B0/0KHA Mpu
pO3Mento8aHHI. [OPOOUHAMIYHI MAWUHU.
Jlimepamypa: [1].

13-14 | Mpobaema Knelikux 3a6pyoHeHb

TexHiuHi piweHHA npobaemu. oyinbHicme oucnepay8aHHsa MAKyaAamypHoi
macu.  Cnocobu  OucnepeysaHHA. Cxema  ma  npuHyun  Oii
mepmoducnepciliHoi ycmaHosku (TAY). MpuHyun 0ii ducnepeamopa.
®akmopu, wo enausarMs HA egekmusHicmo npouyecy oucrnepaysaHHs.
OCHOBHI  MEXHIKO-eKOHOMIYHI  MOKA3HUKU rnpouecy oucrnepays8aHHs
MaKkynamypHoi macu. Pexwumu oOucnepaysaHHA 6 3anexcHocmi 8i0
NMpu3Ha4YeHHA macu. 3miHa eaacmusocmell MaKkysaamypHoi macu nio 4ac




mepmoducnepiliHo2o 0bpobneHHA. /limepamypa: [1].

3a60aHHA Ha CPC. YcmaHoOBKU 078 MepMOMEXAaHiYHOi 06pobKu
MaKynamypHoi macu gipmu 3apybircHUX gipm.

Jlimepamypa: [1].

15-16 | Ob6naz20podxceHHA MAKynamypHoi macu 4
CymHicmbe ma mema 0671020p00HEHHA MaKyaamypHoi macu. Pasu
npouyecy 061020p00xceHHA. YUHHUKU, AKi enausaromes Ha npoyec
0671020p00IEHHA MAKYyAamMypHOi Mmacu: KoMmo3uuiliHuti cknad; cnocib
OpyKy, 6ud ¢apbu, 38°A3ys8asbHUX PEY08UH MA XiMIYHUX OOMILLIOK;
memnepamypa ma iH. J/limepamypa: [1], [2].

3a80aHHA Ha CPC. [lpuzomysaHHA B80/10KHUCMOI  cycreH3ii npu
061020p00MEHHI MaKynamypHoi macu. Knacugpikayia 3adpykosaHoi
MaKyanamypu 3a 8uO0oM MO8epXHi Mma cMaHOM 38°A3y8asbHOI PeYOB8UHU.
Jlimepamypa: [1].

17-18 | Cnocobu sudaneHHA YaCMOK munozpagpcoKoi ¢hapbu 3 makynamypHoi 4
macu. [lepesazu ma HedoniKu crnocoby npomusaHHA. O6aAa0HAHHA 014
sudaneHHA ¢apbu criocobom npomusaHHA. [lpomusHi npunadu 3
noxunumu cimkamu. [lepesaeu ma HedoniKu cnocoby gaomayii.
0610a0HaHHA 0nAa sudaneHHA ¢hapbu crocobom cpaomauii. MexaHiyHi
¢nomauyiliHi kamepu. DaomayiliHi peazeHmu. Poboma ¢aomayiliHux
YCMaHOBOK. EghekmusHicmos sudasneHHA 4acmoK ¢apbu Ha pizHUx suoax
061a0HaHHA. [limepamypa: [1], [2].

3a80aHHA Ha CPC. BubinosaHHA MakysaamypHoi macu. [leocmyneHeea
cucmema 8ubintOB8AHHA 80/0KHA 3i 3MiWAHOI MaKyaamypu.

Jlimepamypa: [1].

Bcboeo 36

MpaKTUYHi 3aHATTA
Y cucmemi npogpeciliHoi nidecomosku mazicmpaHmis no OaHili OuCyunaiHi NPAaKmMuUYHi
3aHAMmMA 3almarome 33 % ayoumopHo20 HABAHMAXEHHA. bydy4yu O00no8HeHHAM 00
neKkuiliHo2o Kypcy, 80OHU 3aKnadarome i (hopmMyromes OCHOBU Keanigikayii mazicmpa 3 XimidHuUx
mexHono2ili ma iH¥eHepii. 3micm yux 3aHAMb | MemooOuka iX npoeedeHHA MNOBUHHI
3a6e3ne4yysamu po38UMOK mMeop4oi aKmusHocmi ocobucmocmi. BoHu po3susaroms Haykoge
MUCAeHHA | 30amHicme Kopucmysamucs CrneyiasnsbHO mepmMiHoa02iero, 00380/410Mb
nepesipumu 3HaHHA, Tomy 0aHuli sud pobomu sucmynae saxausum 3acobom onepamusHo20
380pPOMHO20 38'A3KY. [IPAKMUYHI 3aHAMMSA MNOBUHHI BUKOHY8AMU He MinbKu Mi3Has8asbHy |
B8UXOBHY (PyHKUIi, ane U cnpuamu 3p0CMAaHHI0O Ma2iCMpaHmis SK meop4yux rnpayisHuUKis.
OCHOBHI 30800HHA YUKAY MPAKMUYHUX 30HAMb:
- donomMoamu MazicmpaHmam cucmemamusysamu, 3akpinumu i moaaubumu 3HAHHA
meopemu4H0o20 xapakmepy 8 obsaacmi mexHonozii nepepobku Makyaamypu
- Ha@syumu mazicmpaHmis npuliomam e8upileHHA M[PAKMuU4YHUX 3a80aHb, Ccrpuamu
080/100iHHIO HOBUYKAMU MA 8MIHHAMU BUKOHAHHA PO3PAXyHKi8, epagiyHux ma iHWuUx
30800Hb;
- H@sYyumu ix npayro8amu 3 HaQyKo8ot ma 008i0K0B80I0 Aimepamyporo i cxemamu,
- opmysamu B8MiHHA 84YumMuca camocmiliHo, mobmo onaHosysamu Memooamu,
cnocobamu i npuliomamu caMOHABYAHHA, CAMOPO38UMKY | CAMOKOHMPOJIIO.



Ne Haszea memu npaKmMuy4yHO20 3aHAMMA Ma nepesik 0CHOBHUX MNUMAHb

3/n (nepenik dudakmu4Hoz0 3ab6e3neyeHHs, NOCUNAHHA HA Aimepamypy ma FoouH
3a80aHHA Ha CPC)
1 Knacugpikayia makyanamypu 32i0Ho [CTY 3500:2019. 4

BusHauyeHHA npuHanexcHocmi eudaHux 3pa3Kie e8i0xodis supobHUUMEA,
rnepepobKu i CrioxusaHHA 8i0N08IOHUM 2pyNam i MAPKamM Makyaamypu.
Jlimepamypa: [3].

2 Bubip cucmem 018 copmyeaHHA MAKyaAamypHoi macu. 4
Jlimepamypa: [1].

3 Po3paxyHOK NMOKAa3HUKi8 AKocmi nanepy 0aa 2o¢gppyeaHHA 32i0Ho LCTY 4
7798:2015:

macu 1 m>; oropy MAOUWUHHOMY CMUCHEHHIO 20(hPOBAHO20 3pa3Ka manepy
(CMT30), abconomHozo omnopy MnpooasA8AHHIO, MUMOMO20 Oropy
po3pusosi 8 MAWUHHOMY HAMPAMKY, OrNopy mopuesomy CMUCHEHHIO
2oghposaHoeo 3pa3ka nanepy (CCTO), oriopy CMUCHEHHI0 3pa3Ka Ha KOPOMKitl
siocmakHi 8 nonepeyHomy Hanpamky (SCT), nosepxHesoi 86uUpHicmb 8o0u nid
4yac 00HobiuyHo20 3mouysaHHA (Ko6630) npokneeHozo nanepy naowero 1 m2
018 KOXHO020 6OKY. BU3Ha4YeHHA MapKu nanepy 0158 20¢hpy8aHHSH.
Jlimepamypa: [4].

4 Bubip mexHonoziyHOi cxemu 0671a20p00HEHHA MAKynamypHoi macu 3a 4
3a0aHUMU 8uxiOHUMU OaHUMU.
Jlimepamypa: [1], [2].

5 MoOynbHi KOHMpPoOAbHI pobomu 2
Bcboeo 18

6. CamocriiiHa po6oTa cTygeHTa/marictpaHTa

CamocmiliHa poboma cmydeHmis 3almae 64 % 4acy B6UBYEHHA KypCy, BK/AHYAE
nidecomosKy 00 KOHMPOsbHUX pPobIiM, BUKOHAHHA OOMAWHbLOI KOHMposasbHoi pobomu ma
nidecomosKy 0o ek3ameHy. [osn06He 3a80aHHA camocmiliHoi pobomu cmydeHmie — ue
OMNaHYBAHHA HAYKOBUX 3HAHbL, WO He 8siliwau y nepenik AeKyiliHUx numaHs, WAaxom
ocobucmoezo nowyky iHghopmayii, hopmysaHHA aKMUBHO20 IHMepecy 00 M8op4yo20 nioxody y
Has4asnbHIl pobomi.

Ne Hazsa memu, wjo sBuHocUMbCA Ha camocmiliHe onpPayro8aHHA Rinokicme
3/n ’ 200uH CPC
Po30in 1. CyyacHe cmaHosuwe i nepcneKmusu po3eumKy mexHos02ii nepepobku
Makysnamypu

1 Hanpamku difgnbHocmi VKPAIHCbKUX nionpuemcms-nioepis, wo
nepepobasome  maxkyaamypy. CmyniHb BUKOPUCMAHHA mMd CcMmyniHb 2

ymunizayii marynamypu. /limepamypa: [6], [7].

Po30in 2. Ocobausocmi BUKOPUCMAHHA MAKyaAamypu y eupobHuymei nanepy ma KapmoHy

2 lanepomeopHi 81acMUBOCMIi BOSIOKOH MAKYAAMYPU Pi3HUX MAPOK.

Jlimepamypa: [1]. 2

Po30in 3. [lpuzomyeaHHA MAKynamypHoi macu mexaHiYyHUM cnocobom

3 Tema 3.1.
Cucmemu po3nycky makynamypu. [feocmyneHesull po3nyck. bapabaHHi 8
anapamu 014 po3nycKy Makyaamypu. TexHoa02ia ma nepesazu pPo3nycKy




Makynamypu Ha 6apabaHHux anapamax (muny “@alibepgnoy). TexHonoeis
pO3MycKy 8071020MiyHOI MaKynamypu. Jlimepamypa: [1].

4 Tema 3.2.
TexHon0z2iYHi cxemu OYUUW,EHHA 3 8UKOPUCMAHHAM OYUCHUKI8 UUK/IOHHO20 3
muny. Cucmemu  0socmyneHeg8o20  PO3MYCKAHHA  mMa  OYUWEHHA
makynamypHoi macu. /limepamypa: [1].

6 Tema 3.3.
CopmysaHHA 8i0x00is, uy0 Micmames 80/10KHO. O61a0HAHHA 0 COPMYBAHHA 3
sioxodis. MpuHyun Oii NAocKux 8ibpauyiliHux copmyearox.
Jlimepamypa: [1].

7 Tema 3.5.
Hoxcoea ma c2idpoduHamiyHa OiAa HA B0/I0KHA [MPU PO3Mest08AHHI. 4
FidpoduHamivyHi mawuHu. Jflimepamypa: [1].

Po30din 4. TepmomexaHiuHa 06pobKa makyaamypHoi macu

8 YcmaHo8KU 018 MEPMOMEXAHIYHOI  06pobKU  MakyanamypHoi  macu

3apyb6ixcHux pipm. Jlimepamypa: [1], [4], [10]. 6
Po30din 5. 06na20p00xceHHA MaKynamypHoi macu

9 lMpuzomysaHHA 80/10KHUCMOI cycneHsii npu 0671020p00HEHHI
makxynamypHoi macu. Kaacugikauis 3a0pyKo8aHoi Makynamypu 3a 6UOOMm 6
nosepxHi ma cmaHom 38°3y8asnbHoi pevyosuHu. /limepamypa: [1].

10 | BubintosaHHA MaKynamypHoi macu. [eocmyneHesa cucmema 8ubinto8aHHA
B0/10KHQ 3i 3miwaHoi makynamypu. /limepamypa: [1]. 6

11 | idcomoeka 00 MOOYAbHUX KOHMPOAbHUX pobim 4

12 | BUKOHaHHA 0oMAWHbLOi KOHMPOAbHOI pobomu 12

13 | MiocomoeKa Ao ek3ameHy 30
Bcbozo 200uH 96

MoniTka Ta KOHTpPONb
7. MoniTMKa HaBYaNbHOI AUCLUNIHU (OCBITHBOrO KOMMOHEHTA)
MpaBuna BiaBiAyBaHHA 3aHATb Ta NOBEAIHKU HA 3aHATTAX
MazicmpaHmu 30608°’A3aHi 6pamu aKMUBHY y4acme 8 HABYA/ILHOMY [MPOYECi, He

CMi3HIBAMUCA HA 3aGHAMMA ma He rponyckamu ix 6e3 nosaxcHoi nMpu4yuHuU, He 3as8axcamu
B8UKAAOAYy nNpos8ooumu 3aHAMmMS, He 8i080siKamucsa Ha 0il, Wo He rnoe’a3aHi 3 Has4YasabHUM
npoyecom.

MpaBuna NnpusHaueHHA 3a0X04yBasibHUX Ta WTpadHUX 6anis
3aoxo4yeasnbHi 6aaU MOXYMb HAPAXOB8YBAMUCL BUK/AAOAYEM BUKAOYHO 30 BUKOHAHHSA
meopyux pobim 3 oucuyunaiHu abo 000aMK0OB8020 MMPOXOOMEHHA OH-1AUH MPoginbHUX
Kypcie nicas no200X#eHHs 3 BUKAAOAYEeM 3 OMPUMAHHAM 8i0NogiOH020 cepmugikamy:

- https://prometheus.org.ua/,
- https://www.coursera.org/ .

Ane ixHA cyma He moxce nepesuwlysamu 10 % s8i0 pelimuHao80i wKanu.

o [limpacgpHi 6aau 8 pamkax HaABYAAbHOI OUCYUNAIHU He nepedbayeHi.

MNonitTuka aepnaiiHiB Ta nepecknagaHb
Y pa3i euHuUKHeHHA 3ab6opzosaHocmelli 3 Has4yanbHOI OucyunaiHu abo b6ydb-aKux ¢opc-
MaXopHuUx o0bcmasuH, Ma2icmpaHmMu MaKMb CB0EYACHO 38°A3amucA 3 8uknadayem o
docmynHux (HaOOaHUX 8UK1AOA4YeM) KAHAAAX 38°A3KYy 018 p038°A3aHHA nNpobaeMHUX NUMAaHb ma
Y32000€HHA aneopummy 0ili 0218 8i0NPAUOBAHHS.


https://prometheus.org.ua/
https://www.coursera.org/

MNoniTuka akagemiuHoi gobpouecHoCTi

Mnaziam ma iHwi ¢popmu HedobpovecHoi pobomu Henpunycmumi. o naaziamy giOHocumecsa
8i0CymHicmb ocunaHs rpu BUKOPUCMAHHI OPYyKOBAHUX mMaA eneKMPOHHUX mamepianis,
uumam, 0yMOK iHWuUx asmopis. Hernpunycmumi niOKasku ma criucy8aHHA nid 4ac HAMnuUcCaHHsA
mecmis, nposedeHHs 3aHAMb; 30a4a eK3ameHy 30 [HWO020 Mda2icmpaHma; Konito8aHHA
mamepianis, 3axXUUWeHUX CUCMeMOK a8MopPCbKo20 npasa, 6e3 003801y asmopa pobomu.
Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHayeHi y po30dini 3 Kodekcy yecmi
HauioHanbHo20 mexHiuHO20 yHisepcumemy YKpaiHu «KuiscoKuli nonimexHiyHuli iHcmumym
imeHi lzops Cikopcbkozo». flemansHiwe: https://kpi.ua/code

MonimuKka akademivyHoi noeediHKU i emuKu

CmyodeHmu marome 6ymu monepaHmMHUMU, nosaxamu OYMKYy OMmOoYyo4ux, 3arnepeyeHHs
hopmynosamu 8 KOpeKmHil ¢hopmi, KOHCMPYKMUBHO Nidmpumysamu 380pomHuli 38'930K Ha
3aHAMmMAx. Hopmu emuyHoi nosediHKu cmydeHmis i NpPayieHUKi8 eu3Ha4yeHi y po30dini 2
Kodekcy yecmi HayioHanbHo20 mexHiyHO20 yHieepcumemy YKkpaiHu «Kuigcokull mosimexHiyHuli
iHcmumym imeHi lzops Cikopcbkozo». emansHiwe: https://kpi.ua/code

8. BuAM KOHTPO/IO Ta PeiMTUHIoBa CUCTEMA OLiHIOBAHHA pe3ybTaTiB HaBY4aHHA (PCO)

Po3nodin Has4YasnbHO20 4Yacy 3a 8UOAMU 3GHAMSb | 3a80aHbL 3 OUCYUMAIHU 32i0HO 3 poboyum
HAB8YA/16HUM /10HOM:

HasuyanbHuli yac Po3nodin Has4YanbHUX 200UH KoHmposnbHi 3axo0u
Cemecmp o
Kpedumu aKao. Jlekuii | MpakmuyHi /1a6. CPC | MKP | AKP Cemecmposud
200. pob. KOHMpPOsb
2 5 150 36 18 - 96 1 1 eK3ameH

PelATUHr cTyAaeHTa 3 AUCUUNAIHU CKNAAA€ETbCA 3 6aniB, W0 BiH OTPUMYE 3a:
— BUKOHOHHSA Ma 3axXucm nMpaKkmu4yHux 3a80aHs (4 pobomu);
— HAnucaHHA 080X KOHMpPOsabHUx pobim (1 MKP nodinsemsca Ha 08i 00HO200UHHI
KoHmMponeHi po6omu MKP-1 i MKP-2);
— BUKOHOHHSA OOMAWHbOI KOHMPOsbHOI pobomu.
CemecmposuM KOHMPOAEM € EK3AMEH.

Cucmema pelimuHzosux (eazosux) 6anie ma Kpumepii oyiHIKO8AHHA:
BUKOHaHHA 3080aHb HA NPAKMUYHUX 3aHAMMAX.

Baeosuli 6an 30 BUKOHAHHA 00HO20 MPAKMUYHO20 30800HHA CKaadae 6 banis. MakcumasnbHa
KinbKicmb 6anie 3a 8Ci npakmu4Hi 3a80aHHSA 00pisHIOE: 6 basie x 4 3a80aHHA = 24 6anu.
Kpumepii oyiHI08aHHA BUKOHAHHA MPAKMUYHO20 30800HHA:

MoeHoma ma 03HAKU BUKOHAHHA 3080AHHA banu
30800HHSA BUKOHAHe 8 NosHil mipi 6
He3HayHi Hedoniku 5
lMomurnku nid Yac BUKOHAHHA 3a80aHHA abo 3axucmy 4

HecsoevyacHe 8UKOHAHHA 30800HHA, BUKOHAHHA 30800HHA He 8
nosHomy obca3i ma/abo epybi nomunku

HesUKOHOHHSA 30800HHA 0



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

HanucaHHA MoOyaAbHUX KOHMPOAbHUX pobim.

Bazosuli 6as1 3a KOXHY MOOYs1bHY KOHMPOsbHYy pobomy - 8 b6asie.

MakcumarnsHa Kinbkicme b6anis 3a 8ci KOHMPosbHi pobomu: 8 6anie x 2 pobomu = 16 basie.

Kpumepii oyiHHO8AHHA BUKOHAHHA KOHMPObHOI pobomu

lMosHOMa ma 03HAKU BUKOHAHHSA 3080aHHA Bbanu
3a80aHHA BUKOHAHe 8 NOBHIU Mipi 8
He3HayHi HedoniKu 7
lMomusnKu nid yac BUKOHAHHA 6
BuKoHaHHA 3080aHb He 8 MosHOMy 0bcA3i ma/abo epybi nomunKku 1-5
HesukoHaHHA pobomu 0
BUKOHQHHA 0OMaWHbLOI KOHMPOaAbHOI pobomul.
LomawHa KoHMposabHa poboma MaKcuMasbHO oyiHEMbca y 10 banie
Kpumepii oyiHr08aHHA BUKOHAHHA 0OMAWHbOI KOHMPOAbHOI pobomu:
lMosHOMa ma 03HAKU BUKOHAHHSA 30680AHHA baau
Pobomy 8UKOHAHO 8 ro8HIli Mipi 10
HesHayHi HedoniKu 9
lMomusnKu nid Yac 8UKOHAHHA 3a80aHHA abo 3axucmy 7-8
HecsoeyacHe 8UKOHAOHHSA 30800Hb, BUKOHAHHSA 30800Hb HE 8 16
nosHomy o6ca3i ma/abo 2pybi nomusnku
HesukoHaHHA 3080aHHSA 0

Takum yuHom cmapmosuli pelimuHa 3 KpedUMHO20 MOOYA CKAAOQE:
Rc=24+16 + 10 = 50 6anis

3a pe3ynemamamu Hag4YanbHOI pobomu 3a nepwi 7 muxHie «ideanbHUll cmydeHm» Mae
Habpamu 20 6anis. Ha nepwili amecmauii (8-l muxdeHb) cmydeHm ompumMye «3apaxXo08aHO»,
AKWo toeo nomoyHuli pelimuHe He meHwe 10 6aie.

3a pe3ynemamamu Has4yasabHoi pobomu 3a 13 mMuxcHi8 HaBYAHHSA «ideanbHUl cmyoeHm»
mae Habpamu 34 6anis. Ha Opyeili amecmauii (14-0 muxcdeHb) cmydeHm ompumye
«3apaxo8aHo», AKW0 io2o nomoyHuli pelimuHe He meHwe 17 6anis.

MakcumanbHa cyma pelimuHzosux 6anie cknadae 50. [na ompumaHHA eK3ameHy 3
KpedumHo20 MoOyqs «aemomamom» rnompibHo mamu cmapmosuli pelimuHe He MeHuwe
40 6anis, suKoHamu i 3axucmumu 6cCi MPAKMUuUYHi 30800HHA MA OOMAWHK KOHMPOsbHY
pobomy. idcymkosi 6anu 8 ybomy 8UNAOKY PO3PAX08YHOMb 3a hOPMYIOH:

R =60 20 (R~ Ra)
B R.— Ry

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

HeobxioHoto ymoeoro 0onycKy 00 eK3aMeHy € 3apaxy8aHHSA 6CiX NMPaKmMuYHUX 3a80aHb,
0OMaWHbLOI KOHMPOsILHOI pobomu ma cmapmosuli pelimuHe He meHwe 25 b6arnis.

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

Ha ek3ameHi cmydeHmu B8UKOHYHOMb MUCbMOBY KOHMPOsbHY pobomy.
EkzameHauiliHa cknadoea dopisHroe 50 % 6id R: R = 50 b6anise.
KoxHe 3a80aHHA micmumes nepwi 08a - meopemuyHi 3a80aHHA i 00He (mpeme) -




npakmuyHe. KoxHe meopemuyHe 3a80aHHA OUiHIOEMbCA y 15 6anis, KoxcHe npakmuy4He —y 20
6asi8 30 maKumu Kpumepiamu:

— «BiOMIHHO», rnosHa 8idnosiob, He MmeHwe 90% nompibHoi iHgpopmauii (nosHe,
be3rnomusnKkose po3e’a3y8aHHA 3a80aHHSA) — 15-14 (20-18) 6anis;

— «0obpe», docmamHbOo MNo8HA 8i0noesidb, He MeHwe 75% nompibHoi iHopmayii
ab0 He3Ha4yHi HemoYyHocmi (NosHe po38°’A3yB8aHHA 3080AHHA 3 HE3HAYHUMU HEMOYHOCMAMU) —
13-11 (17-15) 6anis;

— «30008i716HO», HernosHa 8i0nosiob, He meHwe 60% nompibHoi iHopmayii ma
0esKi NoMusnKu (3a80aHHA BUKOHAHE 3 nesHUMU Hedosnikamu) — 10-9 (14-12) b6anis;

— «He3a008inbHO», 8i0N08I0b He gidnosidae ymosam 00 «3a008inbHO» — 8-0 (11-
0) 6anise.

19 ompumaHHSA MiOCYMKOB0I OUIHKU, CyMa 8CiX OmMpUMAHUX NPomsa20M cemecmpy
pelimuHzosux 6asnie R (Rc + Re = 50 + 50 = 100 6.) nepesodumobca 32i0HO 3 mabauyero:

Kinokicmo 6anis OuiHka
95...100 8iOMIHHO
85...94 dyxe dobpe
75..84 dobpe
65...74 3a008iM16HO
60...64 docmamHbo
RD <60 He3a008inbHO
He sukoHaHi ymosu donycKy He donyuw,eHo

9. Dopatkosa iHpopmauia 3 gucumnniHm (OCBITHLOro KOMNOHEHTA)

Mpnb6ansHMii nepenik NnUTaHb, AKI BUHOCATLCA HA CEMECTPOBUIA KOHTPOb

1. lpoaHanizysamu cyvyacHuli cmaH ma nepcrnekmusu po3sumeky nepepobku makyaamypu
8 YKpaiHi.

2. Hasecmu 3a2a71bHYy mexHos102iuHy cxemy nepepobKu makyaamypu.

3. [Jamu xapakmepucmuKy Makyaamypu AK 60/0KHUCMO20 Hanisgpabpukamy 05
s8upobHUYyMea nanepy ma KapmoHy.

4. Oxapakmepusyeamu Oxcepesnad ymeopeHHA Makxysaamypu, crnocobu ii 36epicaHHA Ha
nionpuemcmei, gumoau 00 MaKysaamypu, Wo Ha8xo0ume Ha nNidNPUEMCcMEO.

5. Hasecmu 3az2anbHy mexHOn02i4HY cxemy rnepepobKu makynamypu 0414 OMPUMOAHHA
0671020p00IEHOI MAKYyAaAMypPHOI Macu ma 8UKOPUCMAHHA il y Komno3suyii binux sudis
nanepy.

6. Oxapakmepu3ysamu npouyec po3nycky makynamypu: OcHogeHy ma 6odamkosi 3a0a4i
npouecy. [lpoaHanizygsamu KOHCMpPYKMuUBHi 8iOmMiHHocmi 2idpopo3busauis, W0
B8UKOPUCMOBYOMbCA 01 PO3MNYCKY MAKyaAamypu.

7. Oxapakmepusysamu MEeXAaHi3mM po3mnycky y eidpopo3busayax pizHo20 muny.
lpoaHanizysamu YUHHUKU, W0 8M/1U8aAOMb HA NMPOUEC po3nycKy y 2iopopo3busadi.

8. Hasecmu cxemy pobomu 6apabaHHozo po3busaya muny QPalibepgpaoy. Buknacmu
ocobnusocmi  KOHCMpPYKYii  ma  nepesasu  MopieHAHO 3  mMpaduyiliHumu
2idpopo3zbusavyamu.

9. [lpoaHanizysamu nepesazu pPoO3rycKy MaKyaamypu rpu BUCOKill KOHUueHmpauyii.
Hasecmu winsaxu sudaneHHA Macu 8UCOKoi KoHUeHmpauyii 3 2idpoposbusaya.

10. Cucmemu po3nycKy makynamypu. [lepesaau ix UKOPUCMAHHA.

11. Hasecmu mexH0102it0 pO3rnyCKAHHA 80/1020MiYyHOI MAKyAamypu.

12. Hasecmu Kaacughikauito 8KAOYEHb, WO MICMAMbCA 8 MAKy/a1amypi, 30 CKAAOHICMo ix
sudaneHHA. Bubip criocoby sudasneHHA 8KAYEHb.
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Oxapakmepu3yeamu npouec OoYUUWeHHA MAKyaamypHoi macu 8i0 OpibHUX B8aMKuX
BK/IHOYEHb.

Hasecmu KoHCmpyKUito ma npuHyun 0ii O4YUCHUKA UUK/OHHO20 murly.
Oxapakmepusysamu rnpoyec 00po3mnycKy MakyaamypHoi macu. Hasecmu cxemy ma
onucamu npuHyun 8ii enmwmunepa.

Hasecmu cxemy ma npuHyun pobomu 2idopopozbusaya copmyeansHo2o murny PC.
Oxapakmepusysamu rpoyec copmysaHHA MAaKysnamypHoi macu. Hasecmu OCHOBHI
MPUHYUMU COPMYBAHHH.

Oxapakmepusyeamu rpoyec GPaxKUuioHy8aHHa MakyaamypHoi macu. Onucamu
0c061U80CMI BUKOPUCMAHHA HAMIPHUX COPMYBAsOK 018 hpaKYiOHYBAHHA.
Oxapakmepusysamu npouyec coOpTyBaHHA BiAXOAIB, WO MICTATb BOJIOKHO. MpuHumn aii
NAOCKMX BiBPALiMHMX COPTYBANOK.

lMpoaHanizyeamu ocobausocmi pPo3mento8aHHS B8MOPUHHO20 B80s10KHA. O6AAOHAHHSA
019 pO3MeNB8AHHA MAKy1amypHOIi Macu.

Po3zkpumu npobaemy knelikux 3abpyOHeHb id Yac npueomys8aHHs MaKya1amypHoi macu
ma MOXU8I WAAXU il sUpiIEHHA.

Oxapakmepu3sysamu npouyec oucnepeysaHHa MakyanamypHoi macu. Onucamu crocobu
oucrnepay8aHHs.

Hasecmu cxemy ma npuHyun 0ii mepmooducnepciliHoi ycmaHo8KU 0714 X0a100HO20
oucrnepay8aHHs.

Oxapakmepusysamu npouyec 00671020p00HEHHA MAKyaAamypHoi macu crnocobom
¢nomauyii. MexaHivHi gpiomayiliHi kamepu. ®aszu npouecy 0651020p00HEHHSA.
lpoaHanizysamu  YUHHUKU, AKI ~ 8nausaoMb  HA  eheKmusHicmos  npouyecy
0671020p00IHEHHA.

Oxapakmepusysamu  rnpouec 8ubino8aHHA  MaKyaamypHoi  macu. Hasecmu
dsocmyneHesgy cucmemy 8ubinto8AHHA 80/10KHA 3i 3MILUAHOI MaKyaamypu.

BudaneHHs 4acmoK muno2pagceKoi ¢apbu 3 MakyaamypHoi macu crnocobom
MpomMuBaHHA. lMpoMuBHI npUCMpPOI 3 NOXUAUMU CiIMKAMU.

MopisHamu crnocobu eudaneHHA munoepagcoKoi Gapbu 3 MarkynamypHoi macu.
Mepesazu ma HedoiKU iX 3aCMOCYBAHHA.

Onucamu 8udaneHHa YaCmMoK munoz2pagcoKoi hapbu 3 MakyaamypHoi macu crnocobom
MPOMUBQAHHA.

Hasecmu ma onucamu cxemy pobomu 28UHMOB020 32yU,y8a4Ya-eKCMPAKMOopA.
061020p00MceHHA MaKkynamypHoi macu. [lonepeoOHE npuU20mMy8aHHA B80/10KHUCMOT
cycreHsii.

Hasecmu winaxu nidsuw,eHHA nanepomeopHuUX eaacmusocmeli MakyaamypHoi macu.
Mpunadu ma anapamu 0718 KOHMPOHO AKOCMI NPU20MYB8AHHA MAKY/AAMypPHOIi Macu ma
pobomu mexHos02iyHo020 06/71a0HAHHS.

BiomexHonoz2iyHi cnocobu po3sumKy mexHosoz2ii nepepobKu Makyaamypu.

35. [lucnepeysaHHA MakyaamypHoi macu. Pexcumu oucnepays8aHHA 8 3anexHocmi 8io
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MPU3HA4YeHHA Macu. YcmaHoeKa 0414 2apAY020 Oucrnepay8aHHA.

Hasecmu knacugikayito 3a0pyKo8aHoi MaKyaamypu 3d 8UOOM 08epPXHi ma CMAHOM
38’A3y8asbHOI  pe4yosuHU. Bubip  epekmusHozo  crnocoby  0671a20p00HEHHA
MAKyn1amypHoi macu.

lMpoaHanizysamu nepesazu ma HedoAIKU npouyecy paomauii MakynamypHoi macu.
Hasecmu cxemy pobomu 061a0HAHHSA 014 sudaneHHA hapbu cnocobom paiomauyii.
CKknacmu mexHos02iYHy cxemy Mi020mosKu MakysaamypHoi macu 018 eupobHuymsea
ogcemHozo nanepy. ObrpyHmysamu subip KOMMo3uyii ma OCHOBHUX MEXHO/02iYHUX
npouecis 0519 popMysaHHA HeobxiOHUX 8nacmusocmell nanepy.
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CKkaacmu mexHos02iyHy cxemy Mi020mosKu MakysaamypHoi macu 014 eupobHuymea
nucansHoz2o nanepy. ObrpyHmysamu subip Komno3uyii ma oCHOBHUX MEXHOM02iYHUX
npouecis 0518 popMysaHHA HeobxiOHUX 8nacmuesocmeli nanepy.

CKknacmu mexHos102i4Hy cxemy Mi020mosKu MakysaamypHoi macu 018 eupobHuymsea
nanepy 014 OpyKy. ObrpyHmysamu 8ubip KOMMO3uuyii ma OCHOBHUX MEXHO/02i4YHUX
npouecis 0515 popMysaHHA HeObXiOHUX 8nacmusocmell nanepy.

CKknacmu mexHosoziyHy cxemy nideomosKu 0671a20p00xeHoi MaKyaamypHoi macu 0718
supobHUYMBa myanemHozao nanepy. ObrpyHmysamu subip Komnosuyii ma ocHOBHUX
mexHos102iYHUX npoyecie 019 hopmyeaHHA HeobxiOHUX enacmusocmeli nanepy.
CKknacmu mexHos02i4Hy cxemy Mi020mosKu MakysaamypHoi macu 018 eupobHuymsea
munoepagcokoeo nanepy. ObrpyHmyseamu  8ubip Komro3uyii ma  OCHOBHUX
mexHos102iYHUX rnpouyecie 0159 hopmMyeaHHA HeobXxiOHUX enacmusocmeli nanepy.
CKknacmu mexHos102i4Hy cxemy Mi020mosKu MakysaamypHoi macu 018 eupobHuymsea
obeopmkosozo  nanepy. O6rpyHmysamu  eubip  Kommno3uuii ma  OCHOBHUX
mexHos102iYHUX rnpoyecie 0415 hopMy8aHHA HeobXiOHUX enacmusocmeli nanepy.
CKnacmu mexHos02i4Hy cxemy Mi020MOBKU MAKyaAamypHoi macu 0418 eupobHuumea
2azemHozo nanepy. O6rpyHmysamu 8ubip KOMMo3uuii ma OCHOBHUX MeXHO/02iYHUX
npouecis 0214 hopMysaHHA HeobxiOHUX enacmusocmell nanepy.

CKnacmu mexHos02i4Hy cxemy Mi020MOBKU MAKyaAamypHoi macu 0118 eupobHuumea
nanepy 3owumoso2o. O6rpyHmysamu e8ubip KOMMo3uyii ma 0CHOBHUX MexXHO/102iYHUX
npouecis 0214 hopMysaHHA HeobxiOHUX 8nacmusocmel nanepy.

CKnacmu mexHos02i4Hy cxemy Mid20MoB8KU MaKyaamypHoi macu 011 eupobHuuymea
nanepy-ocHosu 014 wnanep. Ob6rpyHmysamu eubip Kommno3uyii ma OCHOBHUX
mexHos102iYHUX npoyecis 019 hopmysaHHA HeobXxiOHUX enacmusocmeli nanepy.

MpnbaunsHuii nepenik 3aBgaHb ANA OMALIHbOT KOHTPO/IbHOI po60TH

TexHono2iYHUl nomik nNideomosKu naneposoi Mmacu 3 MaxKysaamypu 0718 supobHUYM8ed
myasnemHozo rnanepy npodykmusHicmto 40 muc.m/pik.

TexHono2iYHUli nomik nideomosKu naneposoi Mmacu 3 MaxKyaamypu 0718 supobHUYMsd
nanepy 014 cepeemok npodykmusHicmio 40muc.m/pik.

TexHono2iYHUl nomik nideomoeKu naneposoi Mmacu 3 Makyaamypu 0718 supobHUymMsa
nanepy 014 20cnodapyux pywHuKie npodykmusHicmio 40 muc.m/pik.

TexHono2iYHUli nomik nNideomosKu naneposoi Mmacu 3 MaxKyaamypu 0718 supobHUYMsd
munozpagcoKo2o nanepy npodykmusHicmio 80 muc.m/piK.

TexHono2iYHUli nomik nideomosKu naneposoi Mmacu 3 MaxKyaamypu 0718 supobHUYM8Ed
ogpcemHo20 nanepy npodykmusHicmio 50 muc.m/pik.

TexHono2iYHUli nomik nideomosKu naneposoi Mmacu 3 MaxKyaamypu 0718 supobHUYM8Ed
nanepy 0414 NUCAHHA NPoOyKmusHicmio 35 muc.m/pik.

TexHon02iYHUl nomik nNideomosKu naneposoi Mmacu 3 MaxKyaamypu 0718 supobHUUyMsd
nanepy 0214 3owumis npodykmusHicmto 50 muc.m/pikK.

TexHono2iYHUll nomik nideomosKu naneposoi macu 3 Makyaamypu 0718 supobHuUymMea
nanepy rnakyeasbHo20 npodyKkmusHicmio 25 muc.m/pik.

TexHono2iYHUl nomik nideomosKu naneposoi macu 3 Makyaamypu 0718 supobHuUymMea
rnanepy naxkysasbHO20 [1AYKOB020 HA UU2APKU ma cu2apemu npoodyKmusHicmmo
45 muc.m/pik.

TexHono2iYHUl nomik nideomosKu naneposoi macu 3 Makyaamypu 0718 supobHuUymMsea
nanepy eazemHo20 npodykmusHicmio 80 muc.m/piK.

TexHono2iYHUll nomik nideomosKu naneposoi macu 3 Makyaamypu 0718 supobHuUymMsea
nanepy-ocHo8uU 014 wasep npodykmusHicmio 35 muc.m/pik.
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TexHono02iYHUl nomik nideomosKu nanepos8oi macu 3 MaxKysaamypu 0718 eupobHUUMsa
nanepy 0718 30WUMOBUX 0O6KAAOUHOK npodykmusHicmio 20 muc.m/piK.

Mepenik 3anuTaHb A4NA KOHTPONbHUX PO6IT
MKP-1

LLjo Hazusarome MaKyanamyporo?
Knacugpikauis makynamypu 32i0Ho ACTY 3500:2019.
lMepesaau 8i0 BUKOPUCMAHHA MAKyaAamMypu 3amicmbe rnepsuHHUX Hanisgpabpuxkamis.
CmyniHb ymunizayii makysaamypu.
Hazsamu epynu ¢akmopis, wo o06ymosenooms 871aCmusocmi Makyaamypu SK
B0/10KHUCMO20 Hanieghabpukama.
Lepena ymeopeHHa Makyaamypu.
OcHoBHA Mema rnpu2omye8aHHA MaKynamypHoi Macu.
B yomy nonszarome 0CHOBHI mMpyOHOWi nepepobKu makyanamypu?
Hasecmu eghekmusHe 065100HAHHA 0418 PO3MYCKAHHA MAKyAamypu.

. [pu3Ha4YeHHA npoyecy po3nyCcKaHHA MaKynamypu.

. Knacugbikayis 2idpopo3zbusauis 3a MeXAHI3MOM PO3yCKy.

. Wnaxu sudaneHHA macu 8UCOKOI KOHUeHmMpayii 3 2idpopo3zbusauya.

. [poaHanizyeamu 4YUHHUKU, WO 8MAUBAKOMbL HA e(peKmuBHICMmb ma eKOHOMIYHICMb

pobomu 2idpopo3busaua.
lMepesaau 8UKOPUCMAHHA 8Y311i8 PO3MYCKY MAKyAamypu.
OCHOBHiI CK1a008i 8y31a PO3MyCcKy MaKyaamypu.
Buknacmu mexHos02it0 po3nyCKAHHA 80/1020MiyHOI Makynamypu.
Hasecmu knacugikayito 8Ka04YeHb, W0 MICMAMbCA 8 MAKysaAamypi, no cKkaadHocmi ix
8UOAEHHA.
BuKknacmu npuHyun pobomu 04YUCHUKI8 UUK/IOHHO20 muny.
lMpoaHanizysamu YUuHHUKU, WO 8MaAUBAIOMb HA egheKmuBHiCMmbs ma eKOHOMIYHICMb
pobomu O4YUCHUKQ.
Mepeyucnums 061a0HAHHSA 0719 000AMKOB020 PO3MYCKAHHA MAKY/aAamypHoi Mmacu.
OcHoBHIi mexHos02iuHi npouecu, wo 8iobysaromecs y mypbocenapamopi.
lMpoaHanizysamu YUuHHUKU, WO 8MaAUBAIOMb HA egeKmuBHiCMmb ma eKOHOMIYHICMb
pobomu mypbocenapamopa.
BuKnacmu 0CHOBHI MpUHYUNuU copmysaHHA MAKyaAamypHoi macu.
Hasecmu npuknad pobomu copmysasku bydb-gK020 muny.
Cmaodii sudaneHHs 3a6pyOHeHb 3 MAKyAamypHoi macu.
Ocobusocmi npouecy po3mento8aHHA MAKyAamypHoOIi macu.
CymHicmo npouecy (pakyioHy8aHHA MAKyAamypHoi macu.
Cxema npuHyun 0ii gppakuioHamopa muna YCM.
OcHoBHa rnpobaema npu pPAKUioHy8aHHI MaKyaamypHoi macu.
Crnocobu ¢pakyioHys8aHHA MaKyaamypHoi macu.
MKP-2
Mpobrema Kneliosux 8K/O4YEHb, U0 MICMAMbLCA Yy MaKyaAamypHil maci.
TexHi4Hi piLueHHsA 3 supiweHHA npobaemu Kaeliosux 8KAH04EHb.
AKux ymos 8apmo Odompumysamucs 078 MAKCUMAAbHO20 BUOAAEHHA AUMKUX
3a6pyOHeHb?
3anponoHysamu eghekmusHull crnocib eomozeHizayii MarKyaamypHoi macu, uo micmume
aAamekxcu, napagidu, 6imymu.
Yum 8U3HAYAEMbCA PILIEHHA PO BKAOYEHHA 8 CUCMEMY NMPU20MYBAHHA MAKYAamypHOI
macu TAY?
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lMpu3HaueHHA npouyecy oucnepaysaHHA MaKy1amypHoi Macu.
Cnocobu ducnepaysaHHs. Ix sidmiHHicM®b.
lMpoaHanizyeamu YUHHUKU ripoyecy oucrnepey8aHHs MaKyaamypHoi macu.
OcHo8Hi cKnadosi mepmooucnepciliHoi ycmaHoeKu 6y0b-aK08020 muny.
. LLJo Hazusatome 0671020p00HEHHAM MAKY1amMypHoi macu.
. ®a3u 0671020p00HEHHA MAKYAAMYPHOI Macu.

. ®akmopu, wo enausarme Ha egeKkmusHicms rnpoyecy 06/1020P00HCEHHSA

MAKy/1amypHoi macu.

Cnocobu 0621020p00HEHHA MAKYAAMYPHOI Macu.

lMepesazu crocoby NPoMuBaHHA MAKysaamypHoi Mmacu.

Mepesazu cnocoby ghnomauii makynamypHoi macu.

Aruli  cnoci6 06na20p00xeHHA € Halbinbw egekmusHUM 074 6UOAsIEHHSA

MaKynamypHoi macu yacmok po3mipom 10 — 70 MKm?

. Akull  cnoci6 o06naz20po0xceHHA € Halbinbw egpekmusHUM 0714 6UOasEHHSA
MQAKyAamypHoOi Macu 4acmok po3mipom meHuie 10 MKm?

. KoHcmpyKuis ma npuHyun 0ii npoMmusHo20 Npucmporo 3 0OHIEKD MOXUAOK CIMKOLO.

. TexHon02i4Hi ymosu eghekmusHoO20 nposedeHHsA rnpoyecy gaomayii.

. LLlo make ¢pnomopeazeHmu. Ix npusHayeHHs.

. Y yomy nonsazae 8iOmMiHHiCMb nep8uUHHOI hiomoKamepu 8i0 BMOPUHHOI?

. Cxema 6ydosu ma npuHyun 0ii psiomoKamepu KOMipKo8o20 muriy.

. lMpusHayeHHA eH3uMmi8 y npouyeci 0671a20p00HEeHHA MAKYAaMYypPHOI Macu.

. AKi peazeHmu suKkopucmosyomocsa 014 8ubinBAHHA MAKYaAAMYpPHOI Macu.

Pobouy npozpamy Has4anbHoi ducyunainu (cunabyc):

CknadeHo Oou., K.m.H., MosuaHtok O.M.
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