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IIPEAMBYJIA
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BPAXOBAHO:

1. MeroanuHi pekoMeHAalii cexkTopy BuIIoi ocBiTH HaykoBo-meTonuuyHoi paau
MiHicTepcTBa OCBITH 1 Hayku YKpainu (mpoTokoi Big 06 mrotoro 2020 p. Ne7) 31 3miHaMmu,
3arBepmxkennmMu Hakazom Ne 584 MOHY Biax 30 xBiTHs 2020 p.

https://mon.gov.ua/ua/osvita/visha-osvita/naukovo-metodichna-rada-ministerstva-osviti-i-nauki-
ukrayini/metodichni-rekomendaciyi-vo

2. 3ayBaX€HHS Ta TMPOIMO3HWINI CTEHKXOJACpIB 3a pe3yabTaTaMH TPOMAJCHKOTO
00TOBOPCHHS:

- HAYKOBO-TIEJArOT1YHUX IMpAaliBHUKIB Kadeapu MaTeMaTUYHOIO aHalizy Ta Teopil
HMOBIpHOCTEH;

- 37100yBayiB BUILOI OCBITH, SIKI HABYAIOTHCS 34 OCBITHBOIO [TPOrPAMOI0;

- ¢axiBuiB HaBYabHO-MeToauuHOTO Biaauty KIII im. Irops Cikopcbkoro;

- (paxiBIIIB B TaJIy31 MAaTEMATUKH Ta CTATUCTUKH.

3. IlonoxeHHsT PO PO3pOOJICHHS, 3aTBEP/DKCHHS, MOHITOPHUHT Ta TEPerysii OCBITHIX
nporpam B KIII im. Iropst Cikopebkoro https://osvita.kpi.ua/node/137

4, Pe3ynbpTaTu caMmoaHai3y OCBITHBOI mporpamu y 2021 porti

5. Pexomennarii moao getanizailii nepesiky OCBITHIX KOMIIOHEHTIB

Penensii-BiAryku creiikxoJiepis:

KHOIIOB II.C., 3aBigyBad BiIAUIOM MaTE€MaTUYHUX METOJIB JOCIIKEHHS oOmepalin
[ncturyry kibepueruku im. B.M. I'mymkoBa HAH VYkpainu, unen-kopecnongentr HAHY,
TOKTOp (pi3UKO-MaTEMATUYHUX HAYK, Tpodecop

PO3OPA L.B., noniest kadeapu NpuKIaaHOI CTATUCTUKU (DAKyIbTETy KOMIT FOTEPHUX HAYK Ta
kiOepHeTHKHn KuiBCbKOro HalioHaJbHOTO YHiBepcuTeTy imeH1 Tapaca IlleBueHka, IOKTOp
Gb13UKO-MaTeMaTUYHUX HAYK, JOIEHT

BJIACEHKO AJL., ronosa [IpaBiiHHs, akiioHepHe TOBapUCTBO cTpaxoBa kommaHist « TACy
AHJAPYCIB A., wMeHemkep 3 MaTeMaTHYHOIO Ta CTaTUCTUYHOTO MOJEIIOBAHHS
HenapramenTty 3 ynpasiiHas pusukamu TOB «ITEK», PhD

MOCKAJIEHKO/.O., paupekrop 3 HEMOTOPHMX BHJIB cTpaxyBaHHa [IpuBaTtHOTO
akKIlOHepHOT0 ToBapucTBa «CTpaxoBa KoMMaHisA «YKpaiHChKa CTpaxoBa Ipyray

OHII o6roBopeHo micisi HAAXOMKEHHS BCIX MOOa)»aHb 1 MPOIMO3MIIM BiA CTYACHTIB 1
BUITYCKHUKIB, TPEICTABHUKIB aKaJEeMIYHOI CIIJIbHOTH, POOOTOJABIIIB Ta CXBaJ€HO Ha
3acilaHHl KadeIpu MaTeMaTMYHOTO aHali3y Ta Teopii KWMoBipHOcTel (mpoTokon Ne 7 BiA

21.11.2021 p.)
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1. NPO®LIb OCBITHLOI IPOI'PAMU

1 — 3araiabHa indopMmanis

[ToBna Ha3zea 3BO Ta | HamionanpHu# TexHIYHUN yHiBepcuTeT YKpainn «KUiBChKHM MOMITEXHIYHUN
iHCTUTYTY/aKynbTeTy | iHCTUTYT iMeHi Iropst CikopchKoroy, hisnko-MaTeMaTHYHUN (aKyIbTeT
Cryninp Bumoi ocitd | CTymiHb — Marictp
Ta Ha3Ba kBamidikamii | KBamidikaris — marictp MaTeMaTuKH
MOBOIO OpUTIHAILY
Odimiitna nazsa OI1 CrpaxoBa Ta (piHaHCOBa MaTeMaTHKa
Tun aumiomy ta Jlutiom Marictpa, oquHudHuM, 120 KpenuTiB, TEpMiH HaBYaHHS
oocar OI1 1 pix, 9 MmicsiB
HasBHicTb Ceprudikar akpeauTarlrii crieniabHOCTI
aKpeauTaii HJI 1192613, midicauii g0 01.07.2022
[ukn/piBers BO HPK Vkpainu — 7 piBers, QF-EHEA — npyruii iy,
EQF-LLL — 7 piBenn
IlepenymoBu HasBHiCTh cTynens 6akanaBpa
MosBa(u) BUKiaganHs | YKpaiHCbKa
Tepmin aii OIT Jlo HacTynmHOT akpeauTaIii.
InTepHeT-aapeca https://osvita.kpi.ua/ pozoin «Oceimui npocpamuy
MOCTIHOTO https://matan.kpi.ua/uk/op-mag-mp.html
PO3MIIIIEHHS OCBITHBOT
IPOrpaMu

2 — MeTta oCBiTHBOI MporpamMmu

MeToro OCBITHBOI MPOrpaMu € MIATOTOBKA mpodecioHaliB y raily3i MaTeMaTUKH 1 CTaTUCTHKH,
3MaTHUX aHaJi3yBaTH 1 pO3B’A3yBaTH CKIAJHI CIHeliani3oBaHi 3aaadi y cdepi MaTeMaTHKH,
3aCTOCOBYBATH OCHOBHI Ta HOBITHI MaTeMaTH4Hi TEOPii [UIsi MOAETIOBAaHHS MPUPOAHUYHX, TEXHIYHUX,
€KOHOMIYHUX Ta COI[aJIbHUX MPOIECiB, MOTIMOIIOBAaTH 1 MOIIMPIOBATH HAYKOBI 3HAHHA y cdepi
CTpaxoBOi Ta (piHAHCOBOI MaTeMaTHKH, 3[1MCHIOBaTH JOCIIAHMIILKY, 1HHOBAIlliHy Ta HAayKOBO-
Nearoriyly JUIBHICTE B YMOBaxX CTaJOro 1HHOBALIMHOTO HAYKOBO-TEXHIYHOTO PO3BHUTKY
CycnuibCcTBa Ta (OpPMyBaHHS BHCOKOI aJanTUBHOCTI 3100yBaviB BHINOi OCBITM B yMOBax
TpaHcdopMallii puHKY mpalli 4epe3 B3aeMO/IiI0 3 pOOOTOAABISIMHU Ta IHIIUMHU CTEHKXOIIEPAMH.

Merta ocBiTHROI porpamu Bianosigae crparerii po3sutky KIII im. Iropst Cikopcskoro Ha 2020-2025
POKHM 1110710 (POpPMYBaHHS CYCIIJILCTBA MaHOYTHHOTO HA 3aca/iax KOHIENIIIl CTaloro pO3BUTKY.

3 — XapakTepuCcTHKA OCBITHbOI IPOrpaMu

IIpenmeTHa o6nacTb --00’exkmu  eusyenns ma/abo OifnbHOCMi: MaTeMaTHYHI CTPYKTYpH,
KOHUENII1 Ta 1/1e1 JUIsl MOJEIOBaHHSI Ta PO3BUTKY TEOPIi 3 METOIO MOSICHEHHS
Ta/abo  omTUMI3alli  MPUPOAHUYO-TEXHOJOTIYHMX  ab0  CYCHiJIBHO-
€KOHOMIYHHUX SBUIII.

-L{ini nasuannsa: GopMyBaHHs y 3100yBayiB BUIIOT OCBITH KOMIUIEKCY 3HaHb,
YMiHb Ta HABUYOK JUIs 3aCTOCYBaHHs y podeciiiHiil 1 HayKOBIH AISUIBHOCTI Y
chepi MaTeMaTHKH, PO3BUTKY MaTeMaTHUYHHX TEOpild, MaTeMaTUYHOMY
MOJIETIIOBAaHH1, aHaJli31 Ta PO3B’sI3yBaHHI MPUKIAAHUX 3a7au.

-Teopemuunuii  3micm npeomemnoi obnacmi: MaTeMaTW4YHI  MoOJeNi
JIO3BOJIIIOTH aHANI3yBaTH ¥ OOpOONATH JaHI HAyKOBUX, NPUPOJHUYMX,
TEXHIYHUX, EKOHOMIUYHHUX, COLIOJOTIYHUX JOCIIIKEHb, CTBOPIOIOTH OCHOBY
HayKOBO-OCBITHBOI [ISJIBHOCTI B Tally3l MaTEeMaTHKH Ta CTATUCTUKH 1
CIPUSIOTH PO3POOJEHHIO Ta CTBOPEHHIO HOBITHIX iH(pOpMamiiHuX
TEXHOJIOT1H.

- Memoou, memoouxu ma mexHonoeii: 3700yBad BHIIOI OCBITH Mae
OBOJIOJIITH METOJaMU MAaTeMaTUYHOIO MOJIETIOBAHHS;, 1H(QOpMAIiHUX,
OPOrpaMHUX Ta KOMYHIKAIMHUX TEXHOJIOTiIH; HaBUYKaMH HayKOBO-
BHPOOHWYOI, TPOEKTHOI, OpraHi3aliiHOi Ta YNPaBIIHCHKOI MisUTBHOCTI;
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https://osvita.kpi.ua/

3MAaTHICTIO 10 TEJAroriyHoi Ta TMPOCBITHUIIBKOI [ISJIBHOCTI B Tally3l
MaTEMaTHKH Ta CTATUCTHKHU.

-Incmpymenmu ma 061a0HaHHs: KOMIT FOTEPHI 1 MEPEKEB1 TpOrpaMoBaHi
IIPUCTPOI.

OpienTanis OI1

OcCBITHBO-HayKOBa

OcnoBuuit gpokyc OI1

CremianpHa OCBiTa B Tally3l MaTeMaTHKH Ta CTATHCTHUKH, CIEIIaIbHOCTI
MmaremaTuka. [lporpama 0Oa3yeTbcss Ha  (yHIAMEHTAIBHUX  HAYKOBHUX
TIOJIOKEHHSX 13 YpaxyBaHHSIM CYYacHOTO CTaHy PO3BHTKY MaTEMAaTHKH, OPi€HTYE
Ha aKTyaJbHY CIEMialli3aliio U MoaajIbinol mpodeciifHol Ta HAyKOBOI Kap’epu
y cTpaxoBiii Ta piHAHCOBIN MaTeMaTHII.

KitouoBi cinoBa: Maremaruka, cTpaxoBa Ta (iHaAHCOBa MaTeMaTHKa,
¢inancoBa mareMaTHKa (POHJOBOTO PHHKY, CTOXAaCTHUYHI Au]epeHmianbHi
PIBHSIHHS, KOMII‘IOTepHA CTaTHCTHKA, JIAHLIOTH Ta mpouecu Mapkosa,
Meroau Monte Kapno, Merogum MareMaTHYHOI €KOHOMIKH, HEIHIHHUN
perpeciiiHuii aHaji3, METOAM JUCIEPCIHOTO aHali3y, BUIAIKOBI ONyKaHHS
y 3a7auax (piHaHCOBOI MaTEMaTUKH.

Oco0muBocti OIT

OII micTuTh cydacHi OCBITHI KOMIIOHEHTH, SIKHX HEMa€ B 1HIIUX OCBITHBHO-
HAyKOBUX TporpaMax 3 wi€i cnemianpHocTi: “IHTeneKTyaapHa BIACHICTH Ta
nareHTo3HaBcTBo”, “Cranuii iHHOBaIiHUN po3BHUTOK”, “Po3pobOka crapram
npoekTiB”, “IndopmarniiiHo-KOMyHIKamiiHI TeXHONOTii y menmarorimi”’. B
UMK JUCHUIUTIH TpodeciiHOl MIATOTOBKU Ta TMEpeiiKy BUOIPKOBUX
JUCIUILIIH 3alPOTIOHOBAHO YHIKAIIbHI OCBITHI KOMITOHEHTH, MO0y I0BaHI Ha
BJIACHUX HAYKOBO-IIPAKTMYHUX Ta METOJUYHUX pO3poOKax BHKIIAauiB
Kadeapu MareMaTHYHOTO aHaJi3y Ta Teopii MMOBIpHOCTEH. B HaBuaibHOMY
mpoleci akTUBHO BHKOPHUCTOBYIOTHCS HOBITHI OCBITHI Ta iH(oOpMaliiHi
TEXHOJIOT1.

[Iporpama mependauae 3amydeHHs 10 OCBITHBOTO Ipolecy npodecioHaiB-
HayKoBLIB Ta poOoTonaBuiB. HaOyTi 3HaHHS A03BOJSIOTH BUITYCKHHUKAM
OyayBaTH YCHIIIHY Kap’€py B HAyKOBO-AOCHIJHUX IHCTHTYTax, 3akiajax
BUIIOI OCBITH, CTPAaxOBUX KOMIaHIfAX, (iHaHCOBUX YycTaHoBax, [T
CTPYKTYpax, TOIIO.

3n100yBayi BUIOI OCBITH OEPYTh y4acTh y CTYJIEHTCHKUX HayKOBUX I'ypTKax
1 KOHpEpEeHIIIsIX MOJIOANX BUCHUX.

MoxnuBHI ceMecTp MI)KHAPOJAHOT MOOUIBHOCTI, Peali3y€eThCsl aHIITIHCHKOIO
MOBOIO.

4 — Ilpupatu

icTh Bl/Il'[yCKHI/IKiB A0 MPpAaneBJIAIITYBAHHA Ta MOJAJbIIOIT0 HABYaAHHA

[IpunartHicts 10
IIpaleBIalITyBaHH

bankiBcbka, ¢iHaHcOBa Ta IHBeCTHIlIiHa cdepa, IeprKaBHE YIIpaBIIHHS,
CTpaxyBaHHs, II€HCiiiHe 3a0e3NedeHHs, KOHCAITHUHI, ayIuT, YIpPaBIiHHS
pU3MKaMM KOMITaH1{, KEPIBHULTBO IPOEKTaAMHU, HAYKOBI YCTAHOBH.
Knacudikaropnpodeciit JIK 003:2010:

2121.1 HaykoBicmiBpoOITHUKH (MaTeMaTHKA)

2121.2MareMatuku

2121.2 MareMaTUKU-aHATITHKH 3 TOCIIIKEHHS Oneparii

2121.2 Aktyapiit

2122.1 HaykoBi ciiBpoOITHUKH (CTaTUCTUKA)

2310 Buxiiamadi yHIBEepCUTETIB Ta BUIIMX HABYAIHHHUX 3aKJIAJIIB

Tlomaneiie HaBYaHHSA

[IponoBkeHHs] HaBYaHHS HA TPETbOMY (OCBITHHO-HAYKOBOMY) PiBHI BHILOT
ocBiTH Ta/ab0 HaOYTTA MAOAATKOBUX KBamiikamiii B cucTemi OCBITH
JOPOCIHUX

5 — BuUKJIagaHHA TA OLiHIOBAHHSA

Buknaganus ta
HaBYaHHS

[IpobmemHO-OpicHTOBaHE HaBYaHHA 3 HAOYTTSIM  KOMIIETEHTHOCTEH,
JOCTATHIX NN TPOAYKYBAHHS HOBUX 1/Iel, PO3B’sI3aHHS KOMIUIEKCHUX
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npobseM y mpodeciiiHii ramy3i, SKe BKIIOYAE JICKI[ii, TPaKTUYHI 3aHATTS,
KOMIT'IOTEPHI MPAaKTUKyMH 1 JabopartopHi poOoTH, iH(OpMauiiHo-
KOMYHIKaIliiH1 TexHosorii (e-learning, onnain-nekiii, OCW, auctaHIiliHi
KypcH); KypcoBi poOOTH; BUKOHAHHS TUIUIOMHOI pPOOOTH (MaricTepchbkoi
ucepTartii)

OLiHIOBaHHS PeliTuHroBa cucrema OIIHIOBaHHS, YCHI Ta MHUCHMOBI €K3aMEHH, 3alliKH,
TECTYBaHHS Yy BIANMOBIMHOCTI a0 I[loysioXKeHHS TPO CHUCTEMY OIIHIOBaHHS
pesynbtariB HaBuaHHs B KIII im. Irops Cikopcbkoro 3a yciMa BHUIaMH
ayJUTOPHOI Ta 1103aayJUTOPHOT poOOTH

6 — IIporpamMHi KOMIIETEHTHOCTI

IaTerpanbaa 3naTHICT, PO3B’sA3yBaTH CKJIAJAHI MaTeMaTH4YHI 3ajadi 1 MpodiieMu y

KOMITETEHTHICTh npodeciitHiii  misutbHOCTI a00 y Tpolleci HaBYaHHS, IO Mepenadadae
MIPOBEICHHS IOCIIKEHD Ta/abo 3a1HCHEHHSI 1IHHOBAII Ta
XapaKTepU3YEThCSl HEBU3HAUCHICTIO YMOB 1 BUMOT

3arajbHi KOMIIETEHTHOCTI
3K1 31aTHICTb YYUTHUCS, 3100yBaTH HOBI 3HAHHS, YMIHHSA, Y TOMY YHCIIl B Tally3sX, BIAMIHHUX
Bl MaTeMaTuKu
3K2 31aTHICTh BUKOPUCTOBYBaTH y MNpodeciiHii IisIbHOCTI 3HAaHHA 3 Taiysel
MaTEeMaTUYHUX, IPUPOTHUYNX, COIATbHO-TYMaHITAPHUX Ta eKOHOMIYHUX HAYK
3K3 31aTHICTD BUPINIYyBaTH MpoOiIeMu y mpodeciiHill MisIbHOCTI Ha OCHOBI aOCTPaKTHOTO
MUCJIEHHS], aHaJIi3y, CUHTE3Y Ta IPOrHO3Y

3K4 3maTHICTD A0 TONIYKY, O0OpoOieHHs ¥ aHamizy iHopmamii, HeoOXimHoi s

pO3B’sI3yBaHHS HayKOBUX 1 MpodeciiHuX 3aBJIaHb

3K5 31aTHICTh TeHEePYBATH HOBI i€l i HeCTaHJapTHI MiAX0IM 10 iX peamizarii

3K6 3/1aTHICTh PO3pOOIIATH HAYKOBO-1HHOBAIlIMHI IPOEKTH Ta KEPYBaTH HUMU

3K7 3aTHICTD O BUKOHAHHSA JIOCIiTHUIBKOT poOOTH 3 €JIeMEHTaMH HayKOBOi HOBH3HH

3K8 3/1aTHICTh CHIJIKYBATHUCS AEPKABHOK MOBOIO 1 YCHO, 1 TUCHMOBO

3K9 3/1aTHICTh CHIJIKYBATUCS 1HO3EMHOI MOBOIO

3K10 31aTHICTh TpaMOTHO OyJayBaTH KOMYHIKAallll0, BUXOAAYM 3 METH 1 CHUTyauii

CHUIKYBaHHS

3K11 3/1aTHICTh KPUTHYHO OIL[IHIOBATH Ta IEPEOCMHUCIIOBATH BJIACHUM 1 4YyXHM HOCBig,

aHaJIi3yBaTH CBOIO IpodeciiiHy i coriayibHy TisIbHICTD

3K12 3/1aTHICTh BIAMNOBIIAIBHO NPUMMATH PILLIEHHS 3 YpaxXyBaHHSAM COLIaJbHUX Ta €TUYHHUX

I[IHHOCTEH 1 MPaBOBUX HOPM

3K13 31aTHICTh  YCBIIOMJIIOBATH M BpaxoOBYBaTH COLIOKYJBTYPHI pO30OLKHOCTI Yy

npodeciiiHiil JisUIbHOCTI, TPOSBISITH TOJEPAHTHICTD JIO PI3HUX KYJIBTYP
3K14 3/1aTHICTh IPOIOHYBATH KOHLEMIT, MO/EN, BUHAXOJUTH U aripoOOBYBaTH CIOCOOM i
IHCTpYMEHTH Mpo¢eciiiHOl MiAIbHOCTI 3 BUKOPUCTAHHSIM NPUPOAHUYMX, COLIAJIBHO-
T'YMaHITApHUX T4 EKOHOMIYHHUX HayK

3K15 31aTHICTh CHUIKYBATHCS 3 MPEICTABHUKAMU 1HIIUX NMPodeciitHuX Tpym pi3HOTo piBHA (3
eKCIIepTaMH 3 1HIIUX rajy3eid 3HaHb) 1 MpaIloBaTl B MDKHAPOJAHOMY KOHTEKCTI

daxoBi KOMIIETEHTHOCTI

DK1 3HaHHSA Ha pIBHI HOBITHIX JOCSITHEHb, HEOOXIAHI Mg JOCHIJHUIIBKOI Ta/abo
IHHOBALIHHOI IisSUTBHOCTI Y cpepi MaTEeMAaTUKHU Ta il IPAKTHYHUX 3aCTOCYBAaHb

OK2 3/1aTHICTh 3aCTOCOBYBAaTH MDKIUCHUIUTIHAPHI MIAXOAM IPU KPUTHUHOMY OCMHCIIEHHI
MaTeMaTHYHUX NPOOIIeM

K3 31aTHICTh 10 BUKOPUCTaHHA NPUHLUIIB, METOMIB Ta OpraHizaliiHUX mpouexyp
IOCIITHUIIEKOI Ta/a00 1HHOBAIIHHOI AISIIIbHOCTI

OK4 CIIpOMO’KHICTh pO3YMITH HaYKOBI IPOOJIEMH Ta BUAUIATH iXHI CYTTEBI pUCH

OK35 CHnpoMOXKHICTh PO3pOOJIATH MaTeMaTUYHY MOJeNb CHUTYyalli 3 peaJbHOro CBITY Ta
NEPEHOCUTH MaTeMaTH4HI 3HaHHS Y HEeMaTeMaTH4Hi KOHTEKCTH
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DK6

31aTHICTH TOBOJAWTH 3HAHHS Ta BJIACHI BUCHOBKH N0 (paxiBIliB Ta HedaxiBIliB, 30KpeMa
IO 0C10 SIK1 HaBYAIOTHCS

OK7

3MaTHICTh CAaMOCTIHHO PO3POOJIATH 1HHOBAIIMHI MPOEKTH MUISAXOM TBOPYOIO
3aCTOCYBaHHS ICHYIOUHX Ta T€HEPYBAHHS HOBUX MaTEMaTHYHUX 11eH

OK8

3aTHICTh 10 PO3BUTKY HOBMX Ta yJOCKOHAJEHHS ICHYIOUMX MaTEeMaTHUYHUX METOJIIB
aHaJizy, MOJENIOBAHHS, IPOTHO3YBaHHS, PO3B’S3yBaHHSI HOBUX NMPOOJIEM y HOBHUX
rajay3six 3HaHb

®K9

3maTHiCTh 7O CaMOOCBITH Ta IMiJBUINEHHS KBamiikaiii Ha OCHOBI 1HHOBAIIMHHUX
MiIX0MiB y chepi MaTeMaTUKU

OK10

31aTHICTD PO3B’sA3yBaTH MPHUKIAIHI 3a/1a4i aHANII3Y AaHUX MAaTEeMAaTUYHUMHU METOJaMH
Ta METOJaMH KOMII ‘FOTEpHOI CTATUCTUKHU 1 OOMpATH JUIA IHOTO aJCKBaTHI MaTeMaTH4Hi
3acobu

OKI11

3MaTHICT, BIATBOPIOBATH 3HAHHSA (YHIAMEHTAIBHUX PO3MIJIIB MaTeMaTHKH ¢
cTpaxoBoi Ta (PiHAHCOBOI MaTEeMaTHUKU OLIHIOIOYM  PU3MKH B THX IPEIMETHHX
00J1aCTSIX, 7€ MPOBOASTHCS JTOCIKCHHS

OK12

31aTHICT, MPOBOJUTH OOUYMCIEHHS B paMKaXx MaTeMaTHYHHX MOJeleld Ta
3aCTOCOBYBATH JJIsi IbOTO HEOOXigHI Ta aJeKBaTHI MaTeMaTH4HI Ta KOMII IOTEpHI
METO/IM, BMIHHS MOSICHIOBATH Y MAaTeMaTHYHUX TEpMiHAX pe3yJbTaTH, OTPUMAaHI Iix
Yac MiJ[paxyHKiB, Ta IHTEPOPETYBATH IX Y paMKaxX JaHOI MpeaMeTHOI 061acTi

K13

31aTHICTD cbopMyBaTI/I y cnyxatnB YABJEHHS PO KJIACH4HI Ta Cy4acHI MaTeMaTHUYHi
Teopii, B3a€EMO3B’A30K Ta PI3HUIIO MK HUMH 1 3aCTOCYBaHHS iX y IPUPOJHHYHUX,
€KOHOMIYHMX Ta TEXHIYHHMX HayKax, y (piHaHCOBIH Ta cTpaxoBiil cepax

OK14

3MaTHICTD 3aCTOCYBAaTH MaTE€MaTH4YHI METOJM 10 MPOTHO3YBAaHHS EKOHOMIYHHMX Ta
coLllaIbHUX TpoIeciB y cdepl ympaBlmiHHA Ha MIANPUEMCTBAX, B (PIHAHCOBHUX
yCTaHOBaX, B Y40OBHUX 3aKJIafiax TOMIO

OKI15

31aTHICTh 3aCTOCOBYBATH METOJMKY BUKIAJaHHS MaTeMAaTUYHUX JTUCHUILUIH Yy
[eaaroriydii qisjibHOCTI

DK16

BononinHs 3HaHHAMM Ta 3/IaTHICTH 1HILIIOBATH ¥ MPOBOJUTH HAYKOBI AOCTIIKEHHS Y
creriajgizoBaHii 00JlacTl MaTeEMaTUKHU

OK17

CnpoMOXKHICTh 3aliMaTHCh HayKOBOIO Ta JIOCHITHULILKOIO TISTIBHICTIO,
BUKOPHCTOBYIOUM IpPH LIbOMY HOBITHI TEXHOJIOTiI Ta IHHOBalLIWHI MiIXoau y cdepi
MaTEMATUKHA

OK18

31aTHICTh ~ BUKOPHUCTOBYBAaTH  1H(GOpMalIMHO-KOMYHIKAlLIWHI ~ TEXHOJOrll  Ta
creniagizoBaHe nporpaMHe 3a0e3neyeH sl Y HaB4yaJIbHOMY IPOIIECi.

7 —IlporpamHi pe3yibTaTH HABYAHHS

PH1

3HaTH Ta po3yMITH (yHIaMEHTAJbHI | IPUKIIAJHI aCHEKTH HAYK y cepi MaTeMaTUKH

PH2

BiarBoproBatn 3HaHHA ~(yHAAMEHTAJBHUX PpO3JUIIB MaTeMaTMKd B  00cCs3i,
HEOOXITHOMY IS BOJIOAIHHS MaTeMaTHYHHMM arapaToM BiIMOBIAHOI ranysi 3HaHb 1
BUKOPHCTaHHsS MaTeMaTUYHUX METOMIB y 00paHii npodecii

PH3

Bonoaité ocHoBaMu MaTeMaTHYHUX AUCHUILIIH 1 TEOpiil, 30KkpeMa TuX, AKi BUBYAIOTh
MOJIEJTI PUPOJHUYMX 1 COIIAILHUX MTPOIIECIB

PH4

Bonoaitu MareMaTnyHUMU METOJaMU aHaji3y, IPOTHO3YBaHHS Ta OI[IHKU MapaMeTpiB
Mojenel, MaTeMaTHYHUMH Cloco0aMM  IHTeprpeTanii YHCIOBMX JaHUX Ta
NPUHIMIAMH (PYHKIIIOHYBaHHS TPUPOJHUYUX MPOIIECIB

PHS5

Bonoaitu 3HaHHAMH TpaMOTHOI MOOYIOBM KOMYHIKallii B OCBITHBOMY 1 HayKOBOMY
mporieci, BiI0Opy BUXIIHUX JaHUX OCIIDKCHHS, CKJIQJaHHS CIUCKY BUKOPHCTaHUX
JDKepell, ONUCY HAaYKOBUX PEe3yJbTaTiB

PH6

JoHocutn mpodeciiiHi 3HaHHSA, BJIACHI OOTPYHTYBaHHsS 1 BHCHOBKHM J0 (axiBIB 1
HIMPOKOTO 3arajry

PH7

[nimiroBaTn 1 MNPOBOAWTH HAYKOBl JOCHIIDKEHHS Yy cCIeniagi3oBaHiil ob6macti
MaTeMaTUKH Ta/abo poO3B’sA3yBaTW 3ajadi B IHIIMX Taly3sAX 3HaHb METOJaMHU
MaTEeMaTUYHOTO MOJICITIOBAHHS
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PHS

IaTerpyBatu 3HaHHA 3 pI3HUX Tajdy3ed sl BUPIMICHHS TEOPETHYHHX Ta/abo
NPaKTUYHMX 33134 1 mpolieM

PH9

3acToCOBYBaTH HOBI MIAXOAU JJIsi BUPOOJIEGHHS CTpaTerii NMPUHHATTS pIIICHb Y
CKJIQJIHUX Henepen0adyBaHuX YMOBAX

PHI10

YMITH €aMOCTIMHO IIJIaHYBAaTH BHUKOHAHHS JOCIIJIHHUIIBKOTO Ta/ab0 1HHOBAIIMHOTO
3aBJaHHs Ta (POPMYITIOBATH BUCHOBKH 32 MOT0 PE3yJIbTaTaMU

PHI11

YcHO W THMCBMOBO CHUIKYBAaTHCS PIJHOIO Ta 1HO3EMHOK MOBaMHU B HAyKOBIH,
BUPOOHMYIN Ta COLIaNbHO-CYCHUIBbHIA cdepax TiSUIbHOCTI 13 mpodeciiHuX MUTaHb;
YUTATH CHEIialbHy JITepaTypy; 3HAXOJWTH, AaHaJi3yBaTH Ta BHKOPHCTOBYBATH
iH(pOpMaIliIo 3 PI3HUX JOBIIKOBHUX JIKEPET

PHI12

BukopucroByBaTH palioHadpHI CHoOcoOM TIONIYKY Ta BHKOPHCTaHHS HAayKOBO-
TEXHIYHOI iH(opMarlii, BKIIOYAIOYM 3acO0M €NEeKTPOHHUX 1H(POPMAIIHUX MEpeK;
3aCTOCOBYBAaTH IH(OpMAIiiiHI pecypcH, y TOMY YHCI €JIEeKTPOHHI, I IMOIIYKY
BIITOBIAHUX MAaTEMAaTUYHUX MOJEJIEN

PHI13

JloTpuMmyBaTHCS HOPM €THYHOI MOBEIHKM CTOCOBHO iHIIMX JIFOJICH, aganTyBaTHCS Ta
KOMYHIKYBaTH

PH14

3HaTH TOJIOBHI PE3y/lbTaTH Ta cepu 3aCTOCYBaHb OCHOBHHMX MAaTE€MaTHYHHUX TEOPiH,
10 BUKOPHUCTOBYIOTHCSA IIPU MaTeMaTHUYHOMY MOJIENIOBaHHI: (DIHAHCOBOI Ta aKTyapHOi
MaTEeMaTUKH, METOMIB MAaTeMaTH4YHOI E€KOHOMIKM Ta IMITaliiHOrO MOJEIIOBaHHS,
KOMI ‘FOTEPHOT CTATUCTUKHU

PH15

3HaTH creniagbHI MaTeMaTH4HI TUCHMIUIIHKU JJIsl OLMIHKA PH3UKIB y OaHKIBCHKIH Ta
¢dinancoBiii cdepax 1 cTpaxyBaHHI: (IHAHCOBY MaTeMaTHUKUA (POHIOBOTO PHUHKY,
cToXacTW4Hi AudepeHIianbHi piBHAHHS, JAHLUIOTH Ta Mpouecd MapkoBa, aHawi3
YacOBUX PsI/IiB, MPAaBUIBLHO 3MiHHI (PYHKIIH y Teopii IMOBIpHOCTEH, MpUKIIaTHI MO
HEJIIHIHHOTO PerpeciifHOTO aHai3y

PHI16

YMiTH 3IIHCHIOBATH pAaliOHAIBHUN BHOIp BIANOBITHUX METOMAIB, MPUHOMIB Ta
QITOPUTMIB 3 BUKOPUCTAaHHAM IH(OPMAIIHUX TEXHOJOTIH Ui PO3B’SI3aHHA
OprasizanifHo-ynpaBJIiHChKUX 3a/1a4

PH17

BnpoBampkyBaTtu 1HHOBALIHI Ta COILI0-€KOJOT0-€KOHOMIYHO €(EeKTHBHI pIIIEHHS B
oprasizauiiHiid, ynpaBJiHCbKIA Ta BAPOOHUYIN JiSUIBHOCTI JUI CTAJIOTO 3pOCTAHHS

PHI18

YMITH BHUKOPHUCTOBYBATH 1HQOpMAaIiiHO-KOMYHIKAIIiHI TE€XHOJOTIi, HOBITHI OCBITHI
METOAMKH Y MeJIaroriuHii AisIbHOCTI

PHI19

BonoainHsg muIaKTUYHUMH 3HAHHSIMHU TPOIIECIB 1 METOJIB BUKIIAJAaHHS Ta HaBYAHHS
MaTEMaTHKH 1 BMiIHHS 1X 3aCTOCOBYBATH

PH20

3HAaTU TEOPETUYHI OCHOBU METOJIIB JMCIIEPCIITHOrO aHami3y JaHuX, 3HaTU QYHKII, 3a
JIOTIOMOTOK0  IKHX 1[I METOJAM peali30BaHi Yy CIeLiadi30BaHOMY IPOrpPaMHOMY
3a0e3MneueHH1, Ta BMITH iX 3aCTOCYBATH I aHaJi3y JaHUX Y NPUKIATHUX 3a/1a4ax

PH21

Bononiti 3HaHHAMU 3 Teopil BUIIAJKOBUX ONyKaHb Ta BMITH iX 3aCTOCOBYBATH IS
pO3B’si3aHH 3a71a4 (IHAHCOBOI MAaTEMaTUKH

8 — PecypcHe 3a0e3me4eHHs peaJjizauii nporpamMu

Kanpose
3a0e3neueHHs

BiamoBigHO 10 KagpoBHX BHUMOT MO0 3a0€3MEYECHHS TPOBAKEHHS
OCBITHBOI JISIBHOCTI JUIs  BiamoBimHoro piBHs BO, 3aTBepmrkeHux
[TocranoBoro KaGinery MinictpiB Ykpainu Binm 30.12.2015p. Nell87 B
YUHHIN peaaKiii.

Jlo peamnizauii mporpaMu 3aimydyeHi HaykoBLl [Hcturyry mMaremaruku HAHY.
3aydeHHs] CTEHKXOJJEepiB A MPOBENCHHA NpodeciifHuX MaicTep-KiaciB Ta
MiHi-KYypCIB.

MarepianbHo-
TEXHIYHE
3a0e3reueHHs

BiamoBigHO 10 TEXHOJOTIYHMX BHMOT IOJ0 MaTepialbHO-TEXHIYHOTO
3a0e3neueHHs] OCBITHBOI JisSUTBHOCTI BiMOBIAHOTO piBHSA BO, 3aTBEpIKeHNX
[TocranoBoro Kabinety MinictpiB Ykpainu Big 30.12.2015p. Nel1187 B unHHIi
penaxiii.

Bukopucranss obgaHaHHs 7151 IPOBEIeHHs JIeKIiH y opMaTi npe3eHTauii,
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MEpEKEBUX TEXHOJIOTIH, 30KkpeMa Ha miatGopMi JAMCTAHIIIHHOTO HABYAHHS
«CiKOPCHKHIT».

[ndopmarriiine ta

BingnmoBigHO 40 TEXHOMOTIYHUX BHUMOI II[OJ0 HABYAILHO-METOJUYHOIO Ta

HaBYaJIbHO- iHopMaliiHOro 3a0e3leUeHHS] OCBITHBOI [ISJIBHOCTI BIJIIOBIIHOTO PIBHS
METOIUYHE BO, 3arBepmxenux IloctanoBoro KabGinery MinicTpiB VYkpaiHu Bix
3a0e3mneueHHs 30.12.2015p. Nel1187 B unHHIN penakiii.
KopucryBanns  HaykoBo-texHiunoro  Oi0Gmiorekoro  KIII  im.  Irops
CikopchKOTO, HasBHUM KHIDKKOBUM (ouaom 0Oibmioteku  kadempw,
iH(OopMaIIHHO-TEIEKOMYHIKAIlIHHOIO CUCTEMOI0 «EJeKTpOHHUN KaMITycy,
1aTGOpPMOI0 TUCTaHIIITHOTO HaBYaHHS «CiKOPCHKHID.
9 — AkageMiuHa MOOIIBbHICTH
Hamionanbna MOXIHBICTh YKJIAJICHHS YTOJ PO aKaJAeMiuHy MOOUIBHICTB Ta MPO
KpeIMTHA MOOIJIBHICTh | TIOJIBIMHE JUIIIIOMYBaHHS
MixnapoaHa HaBuanHsi 3a OCBITHBOIO TPOrPaMOIO0 BIINOBIZA€ CBITOBUM OCBITHIM

KpeIUTHAa MOO1JIbHICTh

CTaHJIapTaM, IO J103BOJIsiE 3700yBayaM OCBITH OpaTu y4acTb y Hmporpamax
MDKHAPOJIHOT MOOUTBHOCTI Ta OyTH KOHKYPEHTOCTIPOMOKHUMH Ha CBITOBOMY
PHHKY TIpari.

B pamkax nporpamu Erasmus+ yki1azieHO yroam 3 yHiBepCHTETaMH

M. Kapnidhd (BenukoOpuranist)

M. JIpe3nena (HimeuunHa)

M. Pieka (Xopsaris)

3a nporpamoro EURASIA, sixa cripsiMoBaHa Ha CIIPUSIHHSL OHOBJICHHIO Ta
iHTepHalioHaMi3alli BUIIOT OCBITH B KpaiHax mapTHepax, YKJIaJeHO A0TOBip
3 yHiBepcutetoM M. Ociio (Hopseris).

HaB4aHHs 1HO3eMHUX
3m00yBadiB BO

HaBuanus iHo3emMHHMX 3100yBadiB BHINOI OCBITH, SIKI ONAaHOBYIOTh OCBITHIO
mporpaMmy 3a MporpaMaMyd MIKHAPOJHOT aKaJeMiyHOi MOOUTBHOCTI, MOXKE
MPOBOJAMTUCH AHTIIHCHKOIO a00 YKpaiHCHKOIO MOBOIO, 33 YMOBU BOJIOIiHHS
3100yBayeM MOBOIO HABYaHHS Ha PiBHI HE HIXkue B2.
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2. MNEPEJIIK KOMIIOHEHTIB OCBITHLOI TIPOI'PAMHU

KoMmoHeHTH OCBITHBOI TpOrpaMu (HaBYaIbHI Kinbkicts dopma
Kon u/n JTUCIUTIIIHU, KYPCOB1 MPOEKTH (pOOOTH), MPAKTHKH, KPEIUTIB | IJICYMKOBOTO
kBayidikariiiHa podora) €KTC KOHTPOJIIO
1| 2 | 3 4
O0o0B*‘s13x0Bi (HopMaTHBHI) KoMnoHeHnTH OI1
Iuka 3arajbHOI MiATOTOBKH
301 [HTEIeKTyaIhbHA BIACHICTH TA MATCHTO3HABCTBO 3 3aITiK
302 Cranuii iIHHOBAIITHUNA PO3BUTOK 2 3aJTiK
[IpakTuunuii Kypc 1HO3€MHOI MOBHM [UIsl HAayKOBOL .
303.1 o 3K
komyHikari. Yactuna 1
303.2 HpaKTI‘/I‘-IHI/'I‘It/'I Kypc 1HO3eMHOI MOBH [UIsl HAayKOBOI 15 sai
KomyHikailii. Yactuna 2
304 Po3poOka crapran mpoexTiB 3 3aITiK
305 IHpopmaniitHo-KOMYHIKaIliiHI TEXHOJIOTI] Y Ie1aroriii 2 3aITiK
306 MeToauKa BUKIIaIaHHs MaTeMaTUYHUX JUCIUILITIH 3 3aJTiK
307 O6poOka TaHNX METOJaMH JTUCTIEPCIHHOTO aHaJI3y 4 €K3aMEeH
Huxka npodeciiiHoi miAroroBKu
1101 dinancoBa MaTeMaTKa (OHIOBOTO PUHKY 4,5 3aITiK
o2 dinancoBa marematuka ¢oHAoBoro puHKy. KypcoBa 1 satix
poboTta
1103 [TpuknaaHi Mozesi HeJTiHIHHOTO perpeciiiHoro aHamizy 5 eK3aMeH
1104 AHai3z 4acoBHX psIiB 5 eK3aMeH
1105 Jlaniroru Ta mporecu MapkoBa 5 €K3aMEH
1106 MeTtoau MaTeMaTHYHOT €eKOHOMIKH 4 3aJiK
1107 Burmankosi 6iykaHHs y 3aa4ax (piHAHCOBOI MaTEMaTHKHU 5 €K3aMEH
BunankoBi  OnykaHHd y  3ajgadax  (piHAaHCOBOI .
I108 1 3aJTIK
MatemaTHku. Kypcosa pobora
HocaigHnubKuil (HayKOBHii KOMIIOHEHT)
HaykoBa po0oTa 3a TEMOIO MariCTepchbKOi JMCEpTallii. .
I109.1 . 3,5 3aJiK
Yacrtuna 1. OCHOBM HAyKOBUX JOCIIDKEHb
HaykoBa po0oTa 3a TeMOIO MaricTepchbKoi JaucepTariii.
1109.2 Yactuna 2. HaykoBo-mocmigHa po0OoTta 3a TEMOO 6,5 3aI1K
MaricTepchKoi nuceprartii
1010 HayxoBo-mociiHa npakTuka 9 3aITiK
1011 BukoHaHHs MaricTepchKoi auceprarii 17 3aXUCT
Buo6ipkosi komnonentu OIl
Iuka npodeciiiHoi miAroToBKU
[1B1 OcgitHili komnoneHT 1 ®-Karanory 5 eK3aMeH
I1B2 OcsitHil komnoHeHT 2 ®-Katanory 5 €K3aMeH
I1B3 OcgitHii komnoneHT 3 ®-Karanory 5 €K3aMeH
I1B4 OcgitHill komnoHeHT 4 ®-KaTanory 4 3aJiK
IIB5 OcsgiTHilt komnoHeHT 5 ®-Karanory 4 3aJTIK
I1B 6 OcsgiTHilt komnoHeHT 6 ®-Karasnory 5 €K3aMeH
I1B 7 OcgitHii komnoneHT 7 ®-Karanory 4 3aJiK
3aranpHH 00CAT 000B’A3KOBUX KOMIIOHEHTIB! 88
3aranpHui 00CST BUOIPKOBHX KOMIIOHEHTIB! 32
3ATAJIbHUM OBCSIT OCBITHBOI TIPOT'PAMH 120
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CTPYKTYPHO-JOI'TYHA CXEMA OCBITHBOI IPOI'PAMU

1 cemectp 2 ceMecTp 3 cemecTp 4 cemecTp
: : IndopmaniliHo-KOMyHiKaniiHi
Po3po6xka crapTan nmpoexTiB [HTENeKTyallbHA BIACHICTD Ta TeXHOIOTii y Mefarorii
MIaTeHTO3HABCTBO
[IpakTuuHmMii Kypc iHO3eMHOI MOBH U1l HAYKOBO1 KOMYHIKaIii
®dinaHCcOBa MaTeMaTHKA : Cranmii iHHOBAaIlIHHUH PO3BUTOK Mertoarka BUKIaIaHHS BUILIOT
(OHIOBOTO PHHKY MaTeMaTHKU
Kypcosa poboTa 3 hiHaHCOBOT I OcBiTHIlf KOMIOHEHT 1 O0poOka TaHUX METOIaAMH
MaTeMaTHKU (H)OHIOBOTO PHHKY @-Karanory JMCHEepCiitHOro aHai3y
IMpuknagsi MogeINi HeMiHIHHOTO OCBITHil KOMIOHEHT 2 | Bunaakosi OiykaHHs y 3aa4ax
perpeciiHoOro aHamizy ®-Karanory (hiHaHCOBOT MATEMATHKU
Jlanitoru Ta nporecu Mapkosa OcBiTHil KOMIOHEHT 3 Kypcosa po6ora 3 BunazakoBux HaykoBo-10CiiJHA MPaKTHKA
®-Karanory OmykaHb y GiHaHCOBIHMAaTEeMaTHII
AmHati3 yacoBux psiIiB OcBiTHIlf KOMIIOHEHT 4 OCBITHilf KOMITIOHEHT 6
®-Kararnory ®-Karasory BukoHaHHA MaricTepcpKoi
’ JIUcepTanii
OcCBiTHIf KOMITOHEHT 7

OCBIiTHII KOMITIOHEHT 5
®-Karamnory

Mertoan MaTeMaTHYHOT EKOHOMIKH 3
®-Katanory

v

HaykoBa po0oTa 3a TEMOIO MaricTepchKol JucepTariii
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4, ®OPMA ATECTAIIII 31OBYBAYIB BUIIIOI OCBITH

Artecraiiisi 3100yBayiB BUIIOi OCBITH 3a OCBITHBOIO Mporpamoro «CTpaxoBa Ta
¢inaHcoBa MaTeMaThka» chemiaabHocTi 111 Marematuka 3aiiicHIOETbCsT y  opmi
MyOJIYHOTO 3aXUCTy MAaricTepchKoi AucepTallii Ta 3aBEpIIYEThCS BHAAYECIO0 JOKYMEHTa
BCTAaHOBJICHOTO 3pa3ka NP0 NPUCYKEHHS HOMY CTYNEHs Marictpa 3 TPUCBOEHHSIM
KBaidikaIli: MaricTp MaTeMaTHKHU.

Marictepchka nucepraliisi IEPEBIPAETHCA HA IUIAriaT Ta MICHs 3aXUCTY PO3MIIIYETHCS
B penosutopii HTB VYHiBepcuTeTy A BUIBHOrO J0CTyIy. ATecTamis 31HCHIOETHCS
BIIKPHTO Ta MyOJIIYHO.
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5.

MATPHULA BIAITOBIJHOCTI HPOI'PAMHHUX
KOMIIETEHTHOCTEN KOMIIOHEHTAM OCBITHBOI ITPOI'PAMU

301 {302 |303 |304 |305 (306 {307 |MO1 |TIO2 |TI03 |04 |TIO5 |TIO6 |TIO7 |08 |09 |TIO10 |MO11
3K1 + | + + |+ |+ |+ |+ |+ |+ |+ ]+ |+
3K2 + + |+ | + + |+ | + +
3K3 S S S S N N e
3K4 | + | + + + | + +
3K5 | + | + + + |+ |+ |+ |+ |+ + |+ | + |+
3K6 | + + +
3K7 + + |+ | +
3K8 + + |+ |+ |+ |+ |+ + |+ | +
3K9 + +
3K10 + | + +
3KI1 | + | + + |+
3K12 + +
3K13 + |+ +
3K14 | + | + + +
3KI5 | + | + | +
K1 + |+ [+ |+ |+ |+ + |+ | +
DK2 + |+ + + |+ | +
DK3 | + + |+ | + + |+ | +
DK4 + |+ |+ |+ +
K5 + |+ +
DK6 + |+ + |+ |+ |+ |+ |+ +
K7 + + +
DK8 + |+ |+ |+ |+ |+ + |+ | +
DK9 + +
K10 + |+ |+ |+ + +
DKI1 + |+ |+ |+ |+ +
K12 + |+ +
K13 + + + +
DK14 + |+ |+ |+ + + | +
DKI15 +
K16 + +
K17 + +
DKI8 + +
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6.

HABYAHHS BIIIIOBIJITHUMU KOMIIOHEHTAMM OCBITHBOI

MATPHULA 3ABE3IIEYHEHHSA ITPOT'PAMHUX PE3YJIBTATIB

IMPOT'PAMU

301 |302 {303 (304 |305 (306 |307 |TIOI 102 |[O3 |TIO4 |TIOS |TIO6 |TI07 |T08 |TI09 |TI010 (TIO11
PHI + + |+ |+ |+ +
PH2 + |+ |+ |+ ]+ |+ + |+ | +
PH3 + | + +
PH4 + |+ |+ |+ +
PHS | + | + | + + | + + |+ | +
PH6 | + | + + |+ |+ +
PH7 + |+ |+ |+ ]+ |+ + |+ | +
PHS + + + | + + | +
PH9 + +
PH10 + + | + +
PHI1 | + + + |+ |+ |+ |+ |+ + |+ | +
PHI2 + |+ |+ |+ ]+ |+ + |+ | + |+
PHI3 + | + + | + + |+ |+ |+ |+ |+ +
PH14 + |+ | + + | +
PHI5 + |+ |+ |+ |+
PH16 + + +
PH17 + + +
PHI8 +
PHI9 +
PH20 +
PH21 + | +
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