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1. MPO®LIb OCBITHBOI IPOI'PAMHU

3i cneniagabHocTi 161 XiMiuHi TexHOs10r1l TA iHXKeHepis

1 — 3araabHa ingopmanin

[ToBHa Ha3Ba 3BO Ta iH-
CTUTYTY/(paKyIbTETy

Hanionanbauil TeXHIYHUI yHIBEpCUTET YKpaiHU
«KuiBcbKui NOMITEXHIYHUNA IHCTUTYT
imeHl Irops Cikopcbkoro», [HxkeHepHo-XiMIYHUN (DaKyIbTET

CryIiHe BUIOT OCBITH Ta
Ha3Ba KBaiiikarii MOBOIO
OpUTIHATY

Cryninp — Marictp
KBaunigikariss — Marictp 3 XIMIYHHUX TEXHOJIOTIH Ta 1HXeHepii

Pisens 3 HPK

HPK VYkpainu -8 pisenn

Odimiiina Ha3Ba OCBITHHOT
porpamMu

XiMI4YH1 TEXHOJIOT1i NepepoOKH IEPEBUHU Ta POCIMHHOT CHPOBUHU

Tun qumiomy Ta o0csT
OCBITHBOI IPOrpaMu

Jumuiom marictpa, onuHuYHUM, 90 KpeauTiB, TepMiH HaBYaHHS | pIK,
4 micsi

HasBnicTs akpeguTartii

[epion akpenuranii 2013-2023 pp. (10 poxis). Jlinensis AE Ne 527265
Pimenns mnpo Bumaway mineHs3ii  AxkpemuTamiiiHOi  Kowmicii  Bif
30.07.2014p., mpotokon Ne 111 (makaz MOH VYxkpainu Bin 31.07.2014
No 26571). Tepmin aii o 01.07.2023.

[TepenymoBu

HasBHICTB cTyreHs OakanaBpa

MoBa(u) BUKIJIaJTaHHS

VYkpaiHcbKka/aHTTiiChKa

TepwmiH il 0CBITHBROT MPO-
rpaMu

Jlo HacTymHO1 akpeauTaItii

[HTepHET-aMpeca MoCTiiHO-
T'0 PO3MIIICHHS OCBITHBOT
MPOrpaMu
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2 — MeTa O0CBiTHBOI MporpamMu

[TinroroBka (haxiBIis, 31aTHOTO BUPINTyBaTH CKJIAAHI 33/1a4i 1 MpoOIeMH y raiay3i XIMIYHHX TEXHOJIO-
Tl Ta iHKEeHepii Ta 311HCHIOBATH IHHOBAIIMHY NTpO(eCciiHy MisIbHICTh

3 — XapaKkTepHCTHKA OCBITHLOI MPOrpamMu

[IpeameTHa obnacts (ra-
7y3b 3HAHb, CMIEUIATbHICTD)

lNamy3p 3HaHb: 16 — XiMiuHa Ta Oi01HKEHEPIs
CrnenianbHicTh: 161 — XiMI4HI TEXHOJIOTII Ta IHXEHEPIs

OpieHTariist OCBITHBOT IIPO-
rpamMu

OcaitHbO-TIpOdeciiina

OcHoBHHI (pOKyC OCBITHBOT

MpPOrpaMH Ta creiaizanii

CrienianbHa OCBiTa B Tally31 XIMIYHUX TEXHOJIOTIH Ta iHXeHepii, 30Kpe-
Ma 1epepoOKH IePEBUHHU Ta POCIUHHOI CHPOBHHH.

KitouoBi cioBa: XiMiuHi BAPOOHUIITBA, KAPTOHHO-TIarIepoBa MpoIyK-
1is, pecypco30epekeHHsl, eHepro30epeeHHs, TEXHIKO-eKOHOMIYHA
e(EeKTUBHICTh

Oco06sMBOCTI pOTrpamMu

Bumarae HaykoBO-/I0CIITHOT TPAKTUKH




4 — IpuaaTHicTh BUMYCKHUKIB /10 MPAaNEeBJIAIITYBAHHS TA MOJAJIbIIOT0 HABYAHHSA

[TpupaTHICTH 10 TpareB- Bua ekoHoMiuHOT AisutbHOCTI: 17. BUpOOHMIITBO Hanepy Ta marnepoBux

JIAIITYBAHHS

BupoOiB (17.1. BupoOHUIITBO ManepoBoi MacH, marepy Ta KapToHy;
17.2 BurorosieHHs BUpPOOIB 3 manepy Ta KapToHYy).
2146.2 Tmxenep-TexHonor (XiMi4Hi TEXHOJIOT 1)

[Tonanbiie HaBYaHHS [IponoBxeHHs HaBYaHHA 32 TPETIM (OCBITHbO-HAYKOBHM) pIBHEM BH-

101 OCBITH

5 — BukiagaHH{ Ta OUiHIOBAHHSA

Buxiamauns ta HaBuanHa | Jlekii, mpakTUuHI Ta CEMIHAPCHKI 3aHATTS, KOMII FOTEPHI IIPAKTHUKYMHU
9 9

1 1abopaTtopHi poOOTH; KYpCOBI POOOTH; TEXHOJIOTIS 3MIIIIAHOTO Ha-
BUAHHS, MPAKTUK; BUKOHAHHS MariCTepChKOi qucepTartii

OniHoBaHHA PeliTunrosa cucrema OIIHIOBAaHHS, YCHI Ta MMCbMOB1 €K3aMEHH, TECTY-
BaHHS TOIIO
6 — IlporpaMHi KOMIETEHTHOCTI
[HTerpanpHa KOMIETeHT- 31aTHICTH PO3B’SA3yBaTH CKIAAHI 3a7a4l 1 MpoOIeMH B rajry3i XIMIUHUX
HICTh TEXHOJIOTIH Ta 1HXeHepii, 30KkpemMa nepepoOKU JePEBUHU Ta POCIHHHOT
CHUPOBHUHH, a00 y TIPOIIeCci HaBYaHH, 10 Tiepeadavac MpoOBEISHHS JI0C-
JKEHb Ta/abo 3/1iICHEHHS IHHOBAIlI Ta XapaKTepU3yeThCsl HEBU3HA-
YEHICTIO YMOB 1 BUMOT
3arauabHi komnereHTHOCTI (3K)
3K 1 3/aTHICTh YJOCKOHANIOBATH W PO3BUBATU CBIM IHTENEKTYaIbHUM 1 KyIbTypHUH pi-
BEHb, OyZyBaTH TPAEKTOPiI0 MPodeCciifHOro pO3BUTKY 1 Kap’epu
3K 2 3MaTHICTh BUSBIISATA HAyKOBY CYTHICTH MpoOsieM y mpodeciiiHiii cdepi, 3HAXOIUTH
a/IeKBaTH1 IIUISIXU MIOJIO iX pO3B’A3aHHS
3K 3 3maTHICTh T€HEPYBATHU HOBI 1€l i HeCTaHAAPTHI MIIX0AM J0 iX peanizamii (KpeaTuB-
HICTB)
3K 4 3maTHICTh KepyBaTH MMPOSKTaMH, OPTaHI30BYBaTH KOMaHIHY pOOOTY, IPOSBIIATH iHIIIaTH-
BY 3 YIOCKOHAJICHHS JisUTBHOCTI1
3K 5 3maTHICTh aHAIi3yBaTH, Bepu(DiKyBaTH, OL[IHIOBATH IOBHOTY iH(opMalii B X041 npode-
CiifHOT isUTBHOCTI, 32 HEOOX1THOCT1 TOTIOBHIOBATH 1 CHHTE3yBaTH BIJICYTHIO iH(pOpMAIIito
W MpaioBaT B yMOBaX HEBH3HAYCHOCTI
3K 6 3naTHICTh peduiekcyBaTH (OIIHIOBATH 1 TIepepoOIsATH) OCBOEHT HAYKOB1 METOJIH 1 CITOCO-
OU IisIIBHOCTI
3K 7 31aTHICTh BeCTH POQECiifHy, Y TOMY YUCIII HAYKOBO-OCTIIHY NISIBHICTh Y MIDKHAPO/I-
HOMY CepeJIOBHIII
3K 8 31aTHICTh BU3HAYATH, TPAHCIIOBATH 3aralibHi i B podeciiiHiii i coliabHIN MisSIBHOCTI
daxoBi KOMNEeTEHTHOCTI cneniaabHOCTI (PK)
DdK 1 3IaTHICTh CKIIAJATH TEXHIYHE 3aBIaHHS
OK 2 31aTHICTh BUKOHYBATH MIPOEKTHI PO3PaXyHKH
DK 3 31aTHICTh pO3POOISITH METOIMYHI i HOPMATUBHI TIOKYMEHTH, MTPOIIO3UIIii Ta MPOBO-
JIMTHU 3aX0JM MIOA0 peaizalii po3po0sIeHNX NPOEKTIB 1 mporpam
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OK 4

3naTHicTh 3a0e3neuyBaTH (PYHKI[IOHYBaHHS TEXHOJOTIYHOTO MPOLECY

OK 5

31aTHICTh BUKOPHUCTOBYBATH METOIM CUCTEMHOTO aHaJi3y Ui BUPIIICHHS BUPOOHH-
YUX Ta €KOJIOTTYHHUX TPoOIIeM

DK 6

3MaTHICT IO TIOUIYKY Ta aHaJli3y HayKOBO-TEXHIUHOI iH(opMalii, 31ilCHIOBaTH eKC-
NepTU3y TEXHIYHOI JOKYMEHTAIlii; 3A1iCHIOBATH MPABOBHIA 3aXUCT 00 €KTIB iHTEJIEK-
TyaJbHOI BIIACHOCTI

OK 7

3MaTHICTH PO3POONIATH IUIAHM W MPOrpamMH OpraHi3alii IHHOBALiHHOI MiSUTBHOCTI Ha
HiJAMPUEMCTBI B KOHTEKCT1 CTAJIOTO PO3BUTKY PEriOHIB

oK 8

3/1aTHICTh BUKOHYBAaTH HAYKOBI JAOCIIPKEHHS; 3aCTOCOBYBATH Cy4aCHI €KCIIEpUMEH-
TaJbHI METOAM POOOTH 3 TEXHOJOTTYHUMH 00’ €KTaMH B MPOMHCIOBHX 1 JabopaTop-
HUX YMOBax

OK 9

31aTHICTh 10 0QOPMIIEHHS HAYKOBO-TEXHIUYHOT JOKYMEHTAII11

OK 10

3/1aTHICTh CTBOPIOBATH HAYKOBO-OOIPYHTOBAH1 BUX1/IHI JIaH1 JUIsl MPOEKTYBaHHS XiMi-
KO-TEXHOJIOTTYHUX CXEM 1 IXHBOTO anapaTtypHOro o0jaJHaHHs Ui BUPOOHUIITBA, 00-
poOku Ta nepepoOKU nmanepy 1 KapToHy

DK 11

3MaTHICTh pO3pOOJIATH 1 HAYKOBO OOTPYHTOBYBAaTH ONTHUMAaNIbHI ab0 palrioHabHI Xi-
MIKO-T€XHOJIOTIYHI MTapaMeTpH 1 CXeMH BUPOOHHMIITBA, 0OpPOOKHU Ta MepepoOKu mamnepy
1 KapTOHY

DK 12

3MaTHICTh BJOCKOHAIIOBATH ICHYIOY1 1 pO3pO0JIsATH IHHOBAIIMHI PECypCO3aomamKy-
1041 1 €KOJIOT1YHO Oe3MeyHi XIMIKO-TeXHOJOTI4HI MPOIeCH BUPOOHHUIITBA, 0OPOOKH Ta
nepepoOKu Marnepy i KapToHy

DK 13

3matHicTh po3poOsaATH (PIBUYHI 1 MaTEeMaTUYHI MOJENI JTOCIIKYBaHUX IPOIECIB,
SIBUIT 1 00’ €KTIB BUPOOHUIITBA, 0OPOOKH Ta MepepoOKH Marepy 1 KapTOHY, LETI0JI03H
Ta MPOJYKTIB 11 mepepoOaeHHs

oK 14

31aTHICTh MPOBOAUTH CTATUCTUYHUI aHali3 6araropa3oBUX BUMIPIOBaHb, BUKOHAHUX
y IPOMUCIIOBUX 1J1a00paTOPHUX YMOBaX

DK 15

3natHicTh 1AeHTH(IKYBAaTH, aHATI3yBaTH 1 3 HAYKOBO-OOIPYHTOBAHOIO apryMeHTaIli-
€10 MJIAaHYBATH CTPATETiI0 BUPIIICHHS XIMIKO-TEXHOJIOTTYHUX MPOOIieM 1 3a/1a4 BUPO-
OHMIITBa, 0OPOOKH Ta MepepoOKu mamnepy i KapToHy, LENI0JIO3H Ta MPOIYKTIB ii mepe-
poOIeHHS

DK 16

3aTHICTh CTBOPIOBATH CUCTEMU €KOJIOTTYHOTO ayIUTy T4 MEHEKMEHTY BUPOOHUIIT-
Ba, 00poOKU Ta mepepoOKH mamepy 1 KapToHy, LIETI0I03M Ta MPOAYKTIB ii mepepoo-
JICHHS

DK 17

31aTHICTh MPOBOJAMUTH OILIHKY BiJMOBITHOCTI MPOAYKIII BUMOTaM JI€pyKaBHUX CTaH-
JapTiB Ta MIATPUMYBATH BIIMOBIAHMM cTaH 3aco0iB BUMiproBanbHOI TexHiku (3BT) i
HaJIe)KHE METPOJIOTIYHE 3a0e3MeYeHHs] TEXHOJOTIYHHUX MPOIECiB BUPOOHUIITBA Mare-

py 1 KapTOHY

DK 18

31aTHICTh IUTAaHYBATH, OPTaHI30BYBAaTH Ta MPOBOJUTH HAYKOBE JOCIIKEHHS Yy MPO-
¢eciiiniit chepi




oK 19

3MaTHICTh JOCTIKYBAaTH, HAYKOBO OOIPYHTOBYBATH 1 CTBOPIOBATH ONTHUMAJIbHI pe-
KUMU 1 TIPOIECH 3HEMIKOHKCHHSI, KOMIUIEKCHOT yTHIIi3allii 1 perenepaii mooiuHux
MIPOJIyKTiB TIEPEPOOKU POCITHHHOT CHPOBUHU

OK 20 3MaTHICTH Ha OCHOBI MPOBEICHUX HAYKOBHX JOCIHIIKEHb BCTAHOBIIOBATH 1 IPOTHO-
3yBaTH CTaH i MOBEAIHKY CTBOPEHHUX 00’ €KTIB XIMiUHOI TEXHOJIOTIi B 3MIHHUX YMOBax
iXHBOTO iCHYBaHHS 200 ()YHKIIIOHYBaHHS

DK 21 3MaTHICTh PO3POOIIATH CXEeMH OYHMCTKU Ta peKyreparii mooiyHuX MpPOAYKTIB, aHATI-
3yBaTH CKJIaJ BiIXOAIB Ta oOpaTu cmoci0 ix mepepoOiieHHs, BU3HAYATH MOKa3HUKU
3a0pyIHEHHS CTIYHUX BOJ BUPOOHHIITB 3 IEPEPOOKH POCIMHHOI CHPOBHHHU

OK 22 31aTHICTb PO3POOIISITH Ta 3aCTOCOBYBATH TEXHOJIOT1l 0OPOOKH Ta MepepoOKu mamnepy
1 KapTOHY, KOHTPOJIOBATH TE€XHOJOIIUHI Mpoliecu 00poOKu Ta mepepoOku mamnepy 1
KapTOHY 1 BU3HAYEHHS SIKOCTI MPOIYKIIi1

K 23 31aTHICTh aHAJI3YBAaTU POCIMHHY CUPOBUHY JUIsl IPOBEJACHHS T1IpOJIi3y; peaaizoBy-
BaTH (3aCTOCOBYBATH) MPOLECH TIAPOIII3y POCIUHHOI CHPOBUHU

OK 24 3/1aTHICTh 3aCTOCOBYBATH TE€XHOJIOT1] BUPOOHUIITBA MOJIrpadiyHOT MPOTYKITiT

OK 25 3MaTHICTh YNPABIATH TEXHOJIOTTYHUMH MpOIleCaMU TMPUTOTYBaHHS MaKyJIaTypHOI
Macu, BUpOOHMIITBA, OOpOOKHU Ta epepoOKU manepy 1 KapToHY

OK 26 3aTHICTH CIIUIKYBaTHCS 3a IpodeciiiHoo mpodIeMaTuKo0

OK 27 3natHicTh OOpPOOJIATH Ta aHATI3YBATH PE3YJIBTATH HAYKOBUX JOCIIKEHB, 3aCTOCOBY-
BaTH OCHOBH TeOPii MOXUOOK Ii/T Yac MPOBEJCHHS E€KCIEPUMEHTAIBHUX JTOCTIKEHb;,
METOJIM ONTHUMI3aIlil JJI TEXHOJOTIYHUX TPOIECIB MEPEPOOKH POCIUHHOT CUPOBUHHU;
MPEACTABIISTH OTPUMaHI PE3yIbTaTH CAaMOCTIMHOT poOOTH 3 iX MyOJIiKaIlielo Ta my0-
JIYHUM 3aXUCTOM

7 — IIporpamMHi pe3y/ibTaTH HABYAHHS
3HAHHA

3H 1 METOIB €KOHOMIUYHUX PO3paxyHKIB COOIBAPTOCTI XIMIYHOI MPOAYKIIT 1 BUSHAYCHHS
e()EeKTUBHOCTI BUPOOHMIITBA, 1110 TPOCKTYETHCS

3H?2 METOJIB OI[IHKA BUPOOHWYHUX 1 HECBUPOOHUUUX BUTPAT Ha 3a0€3MEUCHHS HEOOXiTHOT
SIKOCT1 IPOTYKIIIT

3H3 METO/[IB HAYKOBHX JOCIIPKEHb 3 METOI0 CTBOPEHHSI HOBOTO 00 €KTY, BIOCKOHAJICHHS
ICHYI04OT0, BU3HaYeHHs a00 MPOTHO3YBaHHS KJIIOUOBUX IapaMeTpiB, BIACTHBOCTEH
CHCTEMH; METO/IIB ONITUMAJIHOTO TUIAHYBAHHS €KCIIEPUMEHTY

3H 4 IpaBUJI MATOTOBKY HAYKOBO-TEXHIYHUX MyOuTiKaiin

3HS HOPMAaTHBHO-TIPABOBUX JIOKYMEHTIB y cepi IHTeNeKTyalIbHOI BIACHOCTI Ta MaT€HTO-
3HaBCTBA

3H6 NpPU3HAYEHHS OCHOBHOTO Ta JONOMDKHOTO TEXHOJIOTTYHOTO 001 lHAaHHS




3H7

CY4acHOTO CTaHy 1 OCHOBHUX TEHJICHIII pO3BUTKY TEXHOJOT] mepepoOKu MaKymnaTy-
PH, OCHOBHHMX MPHUHIUIIB PO3POOKH TEXHOJIOTIYHUX CXEM 1 KOMIIOHYBAaHHS TEXHOJIO-
T'YHUX MOTOKIB MIPUTOTYBAHHS MaKyJaTypHOI MacH, 0OpoOKHU Ta mepepoOku mamnepy i
KapTOHY, HOPM TEXHOJIOTYHOTO MPOEKTYBAHHS IPOLECIB BUPOOHHUIITBA Tarepy Ta
KapTOHY i3 BTOPUHHOI CHPOBUHY; IPU3HAYCHHS Ta TEXHIYHUX XapaKTEPUCTUK OCHOB-
HOTO Ta JOMOMDKHOTO TEXHOJIOTIYHOTO 00JIaTHAHHS

3H 8

METO/IB BU3HAYCHHS KIHETUYHHUX MApaMEeTPiB XIMIYHOTO MpOIeCy

3H9

OCHOBHHX TNPHUHIIMITIB Ta 3aKOHOMIPHOCTEH CTaTUCTUYHOTO aHaJi3y OaraTopa3oBHX
BUMIPIOBaHb 3 BUMAQJKOBUMH MOXHMOKAMH MPOIIECIB BUPOOHUIITBA TANIEPy 1 KapTOHY
Ta BIUIMBY OTPUMAHUX pEe3yJbTaTIB Ha MOKA3HUKHU SIKOCTI 1 BIACTUBOCTI IPOIYKIIIT

3H 10

CHUCTCM 3HCIIKOPKCHHA IMMPOMHCIIOBUX BI/IKI/II[iB LCIIOJIO3HO-TIANICPOBUX BI/IpO6HI/IIITB

3H 11

kjacugikauii 1 BIaCTUBOCTEN MPOAYKTIB, METO/IIB 1 TEOpii mpoiieciB 0OpoOKH Ta me-
pepoOKu nanepy Ta KapToHY;

3H 12

OCHOBHUX BHJIB 3a0pyJIHEHHS CTIYHHUX BOJ BUPOOHHUUTB 3 MEPEPOOKH POCIUHHOL
CUPOBUHU

3H 13

kiacudikanii IpyKapchbKoi MPoAyKIii; CyOCTpaKTUBHUX MOJENEN KOJIbOpY 1 CHHTE3Yy
Ta KOHCTPYKTUBHUX 1 ()YHKIIIOHATHLHUX BJIACTUBOCTEN JPYKAPCHKUX (POPM; TEXHOJIO-
Tl BUTOTOBJICHHS IPYKAPCHKUX (HOPM, CIIOCOOY IPYKY Ta CIoco0y 0OpoOsIeHHS ApY-
KapChbKO1 MPOIYKIIiT

3H 14

MEXaHI3MY JI1i KOHIICHTPOBAHUX 1 p030aBJIICHNX MiIHEpATbHUX KUCJIOT Ha ToJTicaxapu-
JIU; TIPOIIECY TEPKOJIAIIMHOTO TiAPOJIi3y POCIUHHOT CHPOBUHH.

3H 15

HOPMAaTUBHUX Ta IHCTPYKTUBHUX JTIOKYMEHTIB

3H 16

MPUHIIUAIIB PO3pPOOKH MPOrpaMu HAYKOBOTO JOCIIKEHHs, 0OpOOKH, aHaIi3y 1 CHC-
TeMaTu3allli pe3yJabTaTiB JOCIIPKeHb, BUMOT 110 O(GOpPMIIEHHS HAyKOBO-TEXHIUHOT
JTOKyMEHTAITii

3H 17

OCHOB 1 IIPUHITUITIB PO3POOKH jaepxkaBHUX cTaHaapTiB Ykpainu (JICTVY), TexHomoriu-
HUX periiaMeHTiB Ta TexHiuHuX yMoB (TY V¥) BUroTOBIEHHS Manepy i KapTOHY; OCHOB
oprasizaiii JisUTbHOCTI 31 CTaHAapTU3aIlil B YKpaiHi Ta MPOBITHUX JepKaBax CBpomu
1 CBITY; OCHOBHHMX JIOCATHEHb B TaTy31 METPOJIOTIYHOTO 3a0€3IIeUEHHS Ta €IHOCTI BU-
MIpIOBaHb 3 MIHIMaJbHOIO MOXUOKOIO 3 METOIO MOKPAIIEHHS SKOCTI TOTOBOT IPOIyK-
1[ii; OCHOBHUX MPUHIUIIIB OLIHKHA BiJMOBIIHOCTI MPOAYKIIii B aKpeAUTOBAHOMY BH-
npoOyBajIbHOMY IIEHTPI

3H 18

TEOPETUYHUX MOJIOKEHb Ta amaparypHoro ohopmieHHS (I3UKO-XIMIYHMX METOIB
JOCTIPKEHHSI pOCIIMHHOT CUPOBUHHU, HamiB(paOpukaTiB 3 Hel, manepy, KapToHy Ta iH-
1101 LIETI0I030BMICHOT MPOTYKILii

3H 19

CYy4aCHUX EKCIIEPUMEHTAIbHUX METOMAIB POOOTH 3 TEXHOJIOTTYHUMHU 00'eKTaMH B
NPOMHMCIIOBHX 1J1a00paTOpPHUX yMOBaX

3H 20

IHO3EMHOT MOBH




3H 21

Cy4acHUX MiAXOJIIB 10 OpTaHi3allii eKOJIOrYHO YHCTUX BUPOOHUIITB, peopraHizamii Ta
PEKOHCTPYKIIT TiF0YMX BUPOOHUIITB 3 TO3UIIH pecypco30epeKeHHs 3 ypaxyBaHHIM
KHUTTEBOTO ITUKITY MPOIYKTY

YMIHHA

YM 1

BUKOPUCTOBYBATH TEOPETHYHI 3HAHHS 1 MPAKTUYHI HABUYKH JUIs OLIHKK 3aIyIaHOBa-
HOTO OpraHi3aIlifHOTO PilIeHHS

YM 2

po3pobisiTH Oi3HEC-TUIAHU HOBUX HAYKOBUX CTApPTAIl-TIPOCKTIB

YM3

OIIIHIOBAaTH IHHOBAMINHHI 1 TEXHOJOTIYHI PU3HKH MIPHU BIPOBA/KEHHI HOBUX TEXHOJO-
Tiid

YM 4

3aCTOCOBYIOUH HAJICKHY TATY3€BY TEPMIHOJIOTIIO, TIEPEKIIAAATH CTCIaJIbH1 TEKCTH 3
1HO3€MHO1 MOBH, POBOIUTH 301p Ta aHaii3 HpOpMallli IHO3EMHUX EJIEKTPOHHUX
JOKEpPEl, CIIUIKYBATUCH 3 (haXiBIIMU

YM5

KOPHUCTYIOUHCh HAYKOBO-TEXHIUHOIO JITEPaTypor0, HOPMATHUBHUMHU JOKYMEHTaMH,
Karajoramu o0JaJHaHHs Ta NPO(eCcITHUMU 3HAHHSAMHU, CKJIACTH TEXHOJIOTTYHY CXEM Y
MIATOTOBKM MakyJlaTypHO1 MacH; BUOpaTH OONagHaHHS BIANOBIIHO /10 TEXHOJIOT14-
HO1 CX€MHU; BUBHAYUTH TEXHOJIOTTYHI YMOBH Ui €(eKTUBHOI pOOOTH TEXHOJOTIUHO-
ro MOTOKY; 3a0e3neuyBaTu epeKTUBHE MPOBEACHHS TEXHOJIOTTYHUX MPOLECIB BUPOO-
HUILTBA; OOIPYHTOBAHO OOMpaTH HOBI METOIH 1 3aCO0M HAYKOBOTO JIOCIIIKEHHS

YM 6

KOPHUCTYIOUNCh HOPMATHBHHMH JIOKyMEHTaMH, HAyKOBO-TEXHIYHOK JIITEPaTypoIo,
KaTajoramu o6yagHaHHs Ta NpodeciiHUMH 3HaHHAMHU, 00paTH (CKIACTH) TEXHOJIOTi-
YHY CXEMY OJICp>KaHHsI PI3HUX MPOIYKTIB 0OpOOKH Ta epepoOKH mamnepy Ta KapToHY
3 METOIO TIPOEKTYBAaHHS BUPOOHMIITBA; 3a0e3neuyBaTH e(heKTUBHE MPOBEICHHS OCHO-
BHUX TEXHOJIOTTYHUX TPOIIECIB BUPOOHMIITBA; PO3PaXOBYBATH MPOIYKTHUBHICTh Ma-
IIMH Ta arperariB, HOPMH BUTPAT BUXIAHUX MaTepialliB i 3a0€3MeUeHHs TPOCKTHOT
MPOAYKTUBHOCTI

YM 7

BUKOPHUCTOBYIOYM HAYKOBI1 MOJIOKEHHS XiIMIi Ta TE€XHOJIOTIT (IPUYMHM BiIXUIICHD Te-
XHOJIOTTYHUX TIapaMeTpiB BiJ HOPMHU 1 iX HACHIJKH), HOPMATUBHI Ta IHCTPYKTHBHI
JOKYMEHTH, B yMOBaX BUPOOHHIITBA, 3 METOIO ckianaHHs T3 Ha po3poOKy crucTeMu
MONEPE/HKEHHS IIKIVIMBUX BUKU/IIB Y JOBKLULIS, BU3HAYaTH MOKA3HUKU (TEXHOJIOT-
YHI ITapaMeTpH Ta iX KpUTHUYHI PiBHI) JJIs IarHOCTUKA YTBOPEHHS IIKIJIMBUX BUKH-
JIIB B TEXHOJIOTIYHOMY TIpoOIIeci

YM 8

BUKOPHCTOBYIOUH JIaH1 IIPO CKJIAJ Ta XIMI4H1 BJIaCTMBOCTI MOOIYHUX MPOAYKTIB TIepe-
POOKH POCIMHHOT CHPOBHHH, CKJIQJIaTH CXEMU OYUCTKH Ta PEKYyIEpallii IMX BUKUIIB

YM 9

KOPHUCTYIOYHCh METOJMKAMHU, KOHTPOJIHO-BUMIPIOBAJIbHUMU MpUIaJaMu Ta mpode-
CIMHUMHM 3HAHHSMH, PO3PAXOBYBAaTH PELENTYPH MOKPUTTIB IS Harepy Ta KapTOHY
3aJJaHOi SKOCTI1; BU3HAYaTH OCHOBHI XapaKTEPHUCTUKM KOMOIHOBAaHHMX MaTepiayliB Ha
OCHOBI Tanepy Ta KapTOHY, KpeHJOBaHOro 0araToIIapoOBOTO KapTOHY; POCIUHHOTO
HepramMeHTy, roppoKapTOHy

YM 10

3aCTOCOBYBATH HOBI MIJIX0/AU U1l BUPOOJIEHHS CTpaTerii IPUUHATTS PIlIeHb Yy CKIaa-
HUX Hemepen0adyBaHUX YMOBaX 3aCTOCOBYBATH Ha PiBHI HOBITHIX JIOCSTHEHb OCHOBHI
KOHIIETIIiT MPUPOI03HABCTBA, CTAJIOTO PO3BUTKY Ta METOJI0JIOTIi HAYKOBOTO Mi3HAHHS




YM 11

KOPHCTYIOUHCh TEOPETUYHUMHU TOJIO0KECHHSMH, BUOMPATH TEXHOJIOTil BUTOTOBIICHHS
doTodopm TSI BAKOPUCTAHHS 1X Y JPYKAPCHKUX MPOIIECAX; 3 METOI0 OOTPYHTYBAHHS
Ta BHOOPY TEXHOJIOTI] BUTOTOBJICHHS IPYKapChKUX (OPM Ui PI3HUX CIOCOOIB apy-
KY, PO3PI3HATH KOHCTPYKTHBHI 1 ()yHKIIOHAJIBHI BJIACTUBOCTI APYKAPCHKUX (POpM;
3aCTOCOBYBAaTH 0a30Bi 3HAHHS MPOIECIB, KIACH(IKyBaTH MOJIrpadidyHy MpoayKIIio;-
BUKOPHCTOBYIOYH CYYaCHI IOCSTHEHHS B TaTy31 KOJLOPOPO3IOALTY, PO3PI3HITH CYO-
CTPaKTHBHI MOJICITi KOJIBOPY 1 CHHTE3Y

YM 12

KOPUCTYIOUHCh 3HAHHSIMHU TPO BJIACTHUBOCTI APYKAPCHKOTO Mamnepy i TEOPETUYHHMHU
OCHOBAMH JPYKApPCHKOTO IMPOLECY, BUOMpATH CHOCIO APYKY ISl BUIYCKY BHJIABHHU-
40i MPOYKIii; pO3pi3HATH B JPYKapchKoi (hapOu i pizHUX CIIOCOOIB IPYKY; BH-
XOJS4YM 3 BUMOT JIO IPYKOBaHUX BMJIaHb, oOupatu crocid oOpoOku mnomirpadiqHoi
TPOYKILT

YM 13

0a3ylounch Ha TEOPETUYHUX IOJIOKEHHSAX XIMIi BHCOKOMOJIEKYJISIPHUX CIIOIYK Ta
3aKOHOMIPHOCTSIX PO3BHUTKY TiJPOJII3HOTO BUPOOHUIITBA, OLIHIOBATH POCIUHHY CH-
POBHHY 3a MPHUAATHICTIO J0 TiAPOi3y; BUKOPUCTOBYIOUH JIabopaTopHe 0OJaHaHHS,
JlaH1 PO XIMI4H1 BJACTUBOCTI CHPOBUHHM, TUIIOBI METOJAUKH, IPOBOJAUTH T1IPOJII3 CHU-
POBUHM MiHEpaTbHUMH KUCIOTaMU;BU3HAYATH CTYIIHb IEPETBOPEHHS CUPOBUHHU, BU-
X1J1 IPOJYKTY B MPOLEC] T1POi3y POCIUHHOI CUPOBHUHH.

YM 14

BHKOPHUCTOBYHOYHU TeOpeTI/I‘IHi OCHOBH MaTE€MaTHKU Ta CTaTUCTHKH, HayKOBi II0JIO-
KEHHS MaTeMaTHYHOI Teopil eKCIEPHUMEHTY, 3 METOI0 JOCIHIIPKeHHS CKIIQJHOTO
00’€KTa 3 TEXHOJIOTII MepepOOKH POCIUHHOT CHPOBHHH, CPOPMYIIIOBATH METY T00Y-
JIOBU MOTO MaTeMaTHYHOI MOJIENI, PO3POOHTH TUTaH €KCIIEPUMEHTATBLHUX JA0CIIHKCHB
B JIaOOpaTOpHKX (BUPOOHUUNX) YMOBAX Ta aJITOPUTM HOTO MPAKTUYHOI pearizaiii

YM 15

Ha OCHOBI 0a30BHX TOJIOKEHB TEOPii MOXMOOK, HOPMAJIBLHOTO 3aKOHY PO3IOILUTY BH-
MMaJIKOBUX BEJIMYHMH Ta BIAMOBITHOTO MAaTEMAaTHYHOTO amapary Teopii moxubok, obpa-
TH YMOBH IIPOBEJICHHS €KCIIEPUMEHTAIBHHUX JOCTIIKeHb B 1abopaTopii (BUpOOHHUIIT-
Bi) 3 MiHIMQJIbHO MOKJIUBUMH NOXHOKaMH; OOTPYHTYBATH JOBIPYMH IHTEPBAJ MPOIIE-
CiB, sIK1 JIOCTIKYIOThCS, B yMOBaX jJabopaTopii i BUpOOHHUIITBA

YM 16

BUKOPUCTOBYIOUM 0a30Bi 3HAHHS B Tally3i CTaHIApTHU3allil Ta YSABJICHHS CTOCOBHO
MPUHITUITIB 1 3aKOHOMIPHOCTEH BIUIMBY PIBHS METPOJIOTTYHOTO 3a0e3IMeUYeHHs Ta 3a-
c001B BuMIiproBaiabHOi TexHIkH (3BT) Ha moKa3HUKHU SIKOCTI 1 BJACTUBOCTI MPOAYKIIii,
IPOBOJIUTH BHMIPIOBAHHS MMOKA3HUKIB B MPOLIECI BUPOOHHUIITBA Ta MPOBEJCHHS HAy-
KOBHUX JIOCITIIPKEHb, PO3PaXxOBYBAaTH 1 OLIHIOBATH MOXUOKY Pe3ybTaTiB BUMIPIOBAHHS

YM 17

BUKOPHCTOBYIOUHM HAYKOBI1 MOJIOKEHHSI TEOPETUYHOT 1 TEXHIYHOT XiMii, MareMaTuu-
HUW amapaT Teopii cTalioHapHUX 1 HECTAI[IOHAPHUX METOIIB XIMIUYHOT KIHETHKH, 00-
paT METOJl BU3HAUEHHS KIHETHYHHX MapaMmeTpiB XIMIYHOTO mpoiiecy; oOpatu Bil-
NOBIMHUN  (PIBUKO-XIMIYHUN METOJ JOCHIKEHHS XIMIYHUX CHCTeM (MOHOMEpIB, MO-
JiMepiB, X PO3YMHIB TOMIO) JUIsi BU3HAYEHHS BJIACTUBOCTEH CHCTEMH 3 METOIO PO-
3p0OKH TEXHOJIOTTYHOTO TpOLIECy
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YM 18

BHUKOPUCTOBYIOUM TEOPETHYHI OCHOBH CIIELIaJIbHUX METOJIB JAOCIIHKEHHS, B YMOBaxX
nabopatopii (BUpOOHHIITBA) pO3poOHuTH (00paTH) acKBaTHY MaTEMAaTUIHY MOJIENb Te-
XHOJIOTTYHOTO TIPOIIECy MepepoOKH POCIMHHOI CUPOBUHH 3 METOKO JIOCSATHEHHS OITH-
MaJIbHUX MapaMeTpiB

YM 19

Ha OCHOBI JIIFOYMX BUMOT /10 O(pOpPMIICHHS HAYKOBOI Ta TEXHIYHOI TOKYMEHTallii, BU-
KOHYBaTH KypCOBi poOOTH, MMPOEKTH, 3BITH; HA OCHOBI PE3yJIbTaTiB HAYKOBUX JOCTi-
JDKEHB, TOTYBAaTH MPE3EHTALli IS MPHITIOAHOTO 3aXHUCTY; CIIUPAIOYHCh Ha MpodieMa-
TUKY MIATOTOBJIEHOT pOOOTH, BECTH 0OTOBOPEHHS Ta AUCKYC 3 (haxiBIsAMU;

YM 20

BUKOPHUCTOBYIOUM XIMi4HI, (PI3UKO-XIMIUHI Ta MaTEMaTU4YHI METOJMU JOCIHIHKEHHS,
MpuiIaau Ta 00JaIHaHHS, MPOBOJAUTH €KCIIEPUMEHT 3 METOI0 PO3pOOJICHHS (BIOCKO-
HaJICHHSI) TEXHOJIOTIH MepepoOKu pOCIMHHOT CUPOBUHHU, OOpOOKHM Ta mepepoOKu mMa-
repy Ta KapToHy

YM 21

BUKOPUCTOBYIOYHM BHMIpIOBajbHE OOJaJHaHHS Ta 3acoOM BUMIPIOBAJIBHOI TEXHIKH,
MIPOBOJIUTH BUMIPIOBAHHS MOKAa3HUKIB SKOCTI MPOAYKIi B MPOIECi MPOBEACHHS Hay-
KOBHX JIOCHTIKEHb

YM 22

kopuctytourcb [IEOM, BuKOHyBaTu OOYHMCIIEHHSI MapaMeTpiB AOCIKYBAaHUX IMPO-
eciB

YM 23

BUKOPUCTOBYIOUHM 0a30B1 3HaHHSI TEXHOJOTTYHHUX MPOLECIB MepepoOKH POCIUHHOI
CHUPOBHUHU Ta 3HAHHS BJIACTUBOCTEH PEUOBHH, (I3UKO-XIMIUHI Ta aHATITHYHI METOJIH,
MPOTHO3YBATH BIUIMB 3a0pYAHIOBAILHUX PEYOBHH, SIKI YTBOPIOIOTHCS T Yac Tepe-
pOOIEHHST POCTUHHOI CHPOBUHH, Ta iX CYKYIHOCTEH Ha JTOBKULISA; BU3HAYATH MOKa3-
HUKH 3a0pYyJHEHHS CTIYHUX BOJI BUPOOHUIITB 3 TIEPEPOOKH POCIMHHOI CHPOBUHU

YM 24

Ha OCHOBI1 0a30BUX 3HaHb XIMii Ta TEXHOJIOT1], OI[IHIOBATH CKJIaJ 3a0pyIHEHHS CTid-
HUX BOJI Ta Ta30MWIOBUX BUKHUIIB BUPOOHHIITB 3 IEPEPOOKH POCIMHHOT CHPOBHHU;
BUKOPHUCTOBYIOYM OCHOBHI TOJIOKEHHS XiMii JEPEBUHU Ta CHHTETUYHHUX IOJIMEPIB,
TEXHOJIOTIH BUPOOHUIITBA IIEITIOIO3H, Mallepy Ta KapTOHY, MPOTHO3YBATH MOKA3HUKU
SIKOCT1 MPOMDKHUX 1 KIHIIEBUX MPOAYKTIB XIMIYHOT TEXHOJIOT1i IEPEPOOKH POCIUHHOT
CHPOBUHH

YM 25

KOPUCTYIOUHCHh 0a3aMM JaHHX 00’ €KTIB IHTEJICKTYaJbHOI BIACHOCTI, MPOBOJAWTH Ia-
TEHTHI JIOCII/PKEHHS B MEBHIN ramy3i TeXHIKH, BUKOHYBAaTH IIBUAKICHY 0OpOOKy iH-
(hopmarii Ta 11 mpe3eHTyBaHHS

YM 26

CIIMPAIOYMCh HA BUMOTH 010 OPOPMIICHHSI IOKYMEHTIB 1HTEJIEKTYaIbHOI BJIACHOCTI,
ohOopMIIATH 3asIBKY Ha BUHAaXi/1 a0o 1HIIUI 00’ €KT MPOMUCIOBOI BIACHOCTI, 3asBKY Ha
00’€KT aBTOPCHKOTO PaBa, 30KpeMa Ha KOMII FOTEpHI MPOrpamMu i 6a3u JaHuX, J0KY-
MEHTH Ha KOMEPLIHHY TAEMHHIIIO

8 — PecypcHe 3a0e3nedyeHHsi peaJiizanii nporpamu

Kanpose 3a0e3neueHHs BinmoBigHo 10 KaJpoBHX BUMOT 100 3a0€3MEYEHHS MPOBAIKEHHS

OCBITHBOI AISUTBHOCTI [T BianmoBigHOTO piBHsA BO (momatox 12 mo Jli-
LeH31MHUX yMOB), 3aTBepkeHux [loctanoBoro Kabinery MiHicTpiB
VYkpainu Big 30.12.2015 p. Ne 1187
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MarepianpHO-TEeXHIYHE 3a-
Oe3nevyeHHs

BinmoBigHO 10 TEXHOJIOTTYHUX BUMOT IIOJI0 MAaTEPialibHO-TEXHIYHOTO
3a0e31eUYeHHS OCBITHHOT AISNIBHOCTI BiAnoBiaHOro piBHSA BO (moaaTok
13 no Jlinensiitnux ymoB), 3aTBepmkennx [locranoBoto Kabinery Mi-
HictpiB Ykpainu Bin 30.12.2015 p. Ne 1187

Iadopmarriitne Ta HaBYAITb-
HO-MeTOIuYHe 3a0e31me-
YCHHS

BiamoBigHO 10 TEXHOJIOTIYHUX BUMOT I0JI0 HABYATHHO-METOIMYHOTO
Ta iHpOopMaIlIITHOTO 3a0€3MeUeHHs OCBITHBOI TISUTLHOCTI BiITOBITHOTO
piBasg BO (nonmatku 14 ta 15 no JliteH31iiHUX YMOB), 3aTBEPIXKEHUX

ITocranoBoto Kabinery MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187

9 — AkajeMiuyHa MOOLIbHICTD

HamionanbHa kpeauTHa

MO>KIHBICTh Y4acTi y IpoTrpamMax akageMiyHO1 MOOLTbHOCTI, TIOIBIHO-

MOOUIBHICTh ro JIAIIOMYBaHHS
MikxHapo/Ha KpeauTHA Mo>xnuBICTh y4acTi y nporpami Erasmus+, mpoekrax MbKHApOAHOT
MOOUIBHICTh KPEAUTHOT MOOUIBHOCTI

HaBuauns 1HO3eMHUX 310-
OyBauiB BUIOi OCBITH

Buxnananus ykpaiHChbKO0/ aHTITIHCHKOI0 MOBOO
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2. IEPEJIIK KOMIIOHEHT OCBITHBOI ITIPOI'PAMUA

. . . . dopma
Komnonentu ocBiTHBOI Iporpamu (HaB4YaibHi qucuu- | KiTbKicTh .
Kon v/n ) SN ) MiZICYMKOBOTO
IUTIHY, IPaKTHKY, KBadipikaiiiina podoTa) KpEIUTIB
KOHTPOJTIO
1 2 3 4
1. Illmka 3arajbHOI MiATOTOBKHM
0060B’s13x0Bi kKomnonenTu OI1
301 [HTEenekTyanbHa BIACHICTh Ta NATEHTO3HABCTBO 3 3aJiK
BubipkoBi komnonenTu OI1
3B1 HayxkoBa poOoTa 3a TeMOIO MaricTepchbKoi aucep- 4 3aJiK
Tari )
3aJIiK
3B2 [IepenaumuiomMHa npakTuka 14 3aJiK
3B3 BuxonanHs MarictepchKoi aucepTarii 16
3B4 HapuanbHa nucuumiiHa 3 mpoOJieM CTajloro po3- 2 3aITK
BUTKY
3B5 [IpakTuky™m 3 1HIIOMOBHOTO TpodeciiiHoro Cmii- 3 3aJTiK
KyBaHHS
3B6 HapuanpHa aucuuiiiga 3 MEHEKMEHTY (IHHOBa- 3 3aJiK
MIAHUA MEHEKMEHT, IUCLMIUIIHA 3 PO3POOKH
CTapTamn-TPOEKTIB 1 TaKe 1HIIIE)
2. Huxa npodeciiiHoil NiATrOTOBKYU
O060B’s13x0Bi kKomnonenTu OI1
o1 TexHoOT1sI IEPEpOOKH MaKyJIaTypu 5 €K3aMeH
II02 | OuyucTka Ta pekymepallis MPOMHUCIOBUX BHUKH/IIB 6,5 €K3aMeH
IEJTI0JIO3HO-TIANIEPOBUX BUPOOHUIITB .
3aJiK
II03 | CnemianpHi METOAM JOCITIKCHb MPOAYKTIB Tepe- 16 eK3aMeH
POOKH POCITMHHOT CHPOBUHU
eK3aMEeH
3aJiK
I104 | OcHoB cTranmapTu3alii, MeTpoJorii Ta Teopii mo- 6,5 3aJiK
XHOOK
eK3aMEH
IIO5 | TexHoorist 0OpoOKH Ta IEPEPOOKH Tarepy Ta Ka- 6 eK3aMeH
pTOHY
II06 | OcuoBu nomirpadii 2,5 3aJiK
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1| 2 | 3 | 4

Buo6ipkoBi komnonentu OIT

[1B1 HaBuanpHa quctUIuiiHa 3 TEXHOJIOTII TiIpOJTi3HO- 2,5 3aJ1K
ro BUPOOHUIITBA

3araibHu# 00CAT HUKJTY 3arajbHOI iATOTOBKM: 45
3arasnpHul 00cAT HUKITY npodeciiiHol MiIroTOBKM: 45

3araiapHu 00CAT 000B’A3KOBUX KOMIIOHEHT: 45,5

3arajapHuil 00cSIT BUOIPKOBHX KOMIOHEHT: 445

y TOMY YHKCIIi 32 BUOOPOM CTYI€HTIB: 445
3ATAJIBHUH OBCAT OCBITHbOI ITIPOTPAMH 90

3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHBOI

IMTPOI'PAMUA
301 T101 T106
3B5 / 3B4 o2 IIB1
3B3
1104 105 103 3B6

I 3B2 3B1 I

4. DPOPMA BUITYCKHOI ATECTAIUI 3/I0BYBAYIB BUIIO1
OCBITU

Bumyckna arecranisi 3400yBauiB BUIIOI OCBITH 3a OCBITHBO-IPOQECIHHOIO MPOrpamMoro
«XiMI4HI TEXHOJIOTII MEpPEepOOKH NEPEBUHU Ta POCIMHHOI CHPOBHHMY» crerianpHoCcTi 161 XiMiuHi
TEXHOJIOT1] Ta 1HKEHepis MPOBOIUTHCS Yy POpPMI 3aXUCTY MariCTepchbKoi qucepTallii Ta 3aBepIIyeTb-
Csl BU/Ia4€I0 JIOKYMEHTa BCTAHOBJIEHOTO 3pa3Ka Mpo MPUCYKEHHs oMY CTyIeHsl MaricTpa 3 mpuc-
BOEHHAM KBaui(ikamii «MaricTp 3 XIMIYHMX TE€XHOJIOTIH Ta iH)XeHepii» 3a 0CBITHBO-TpOdeciiiHo0
porpamoro «XiMIi4Hi TEXHOJIOTIT epepoOKU AEPEBUHM Ta POCIMHHOI CUPOBUHMY.

BumnyckHa arecrantist 311HCHIOETbCS BIAKPUTO 1 IMyOJITYHO.
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5. MATPUILISI BIZIMIOBIZTHOCTI IPOTPAMHMX KOMIIETEHTHOCTEM
KOMITIOHEHTAM OCBITHBOI IPOIT'PAMUA

301

3B1

3B2

3B3

3B4

3B5

[101

1102

103

1104

105

106

[1B1

DK 1

+| 3B6

DK 2

oK 3

oK 4

oK 5

OK 6

OK 7

DK 8

®K 9

DK 10

DK 11

DK 12

DK 13

oK 14

DK 15

DK 16

DK 17

DK 18

oK 19

OK 20

DK 21

K 22
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6. MATPULA SABE3IIEYUEHHSA ITPOI'PAMHUX PE3YJIBTATIB HABYAHHSA
BIIIOBIJITHUMU KOMIIOHEHTAMM OCBITHbOI ITIPOIT'PAMUA

301
3B1
3B2
3B3
3B4
3B5
+| 3B6
[101
1102
103
1104
I105
106
[1B1

3H 1

+

3H?2

3H 3 ;

3H 4 +

3HS +

3H 6 + | + + +

3H7 T T

3H 8 T

3H9 +

3H 10 +

3H 11 +

3H 12 +

3H 13 +

3H 14 +

3H 15 + + + +

3H 16 + +

3H 17 "

3H 18 "

3H 19 n "

3H 20 +

3H 21 +

YM1 + +
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301

3B1

3B2

3B3

3B4

3B5

[101

1102

103

1104

I105

106

[1B1

YM 2

+| 3B6

YM 3

+

YM 4

YM 5

YM 6

YM7

YM 8

YM 9

YM 10

YM 11

YM 12

YM 13

YM 14

YM 15

YM 16

YM 17

YM 18

YM 19

YM 20

YM 21

YM 22

YM 23

YM 24

YM 25

YM 26
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