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HEPE/IMOBA

Ocsitns nporpama (OII) “Cucremuuii anamiz” jsi TIATOTOBKU 3100yBadiB
BHUIIOT OCBITH Iepuioro (6akanaBpchbKOro) piBHA 3a creniaibHicTio F4 CucteMuuit
aHali3 Ta Hayka mpo AaHi MicTuTh o6csr kpenutTiB €KTC, neoOximHuit nmst
3100yTTS BIAMOBITHOTO CTYIEHS BHIINOI OCBITH; IMEpeNiK KOMIETEHTHOCTEH
BUITYCKHUKA; HOPMAaTUBHHUM 3MICT IMJATOTOBKH 3100yBadiB BHINOi OCBITH,
chopMyTbOBaHMN y TEpMiHAX peE3yJbTAaTiB HaB4YaHHS; (opmMu aTecTarlii
3100yBayiB BHIIOi OCBITH; BHUMOTH JO HAasSBHOCTI CHCTEMH BHYTPIITHBOTO
3a0e3neUeHHs SKOCTI BHIIIOI OCBITH.

OIl “CucremHuii ananiz” MiATOTOBKH (PaxiBIiB Mepuioro (06akaiaBpchbKOTO)
pIBHS BHUINOi OCBITH 3a creriaibHicTioO F4 Cuctemuuii aHami3 Ta Hayka mpo JiaHi

po3pobiieHa BIANOBIAHO N0 3akoHy Yikpainu "lIpo Buily ocBity", cranmaprty

BUIIOI OCBITH 3a croerjaibHICTIO 124 — CucreMHHH aHalI3, 3aTBEPHKEHOTO

Haka3oM MiHicTepctBa ocBITH 1 HaVKU YKpaiau 13.11.2018 p. Ne 1245, moctaHOBHA

Kabinery MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187 "lIpo 3aTBepkeHHs

JILEeH31MHUX  YMOB IIPOBA/DKEHHSI OCBITHLOI JISIIIBHOCTI  3aKJIaJiB  OCBITH",

noctaHoBu KabGinety MinictpiB Ykpainu Big 30 cepnust 2024 p. Ne 1021 "IIpo

BHECEHHS 3MIH JIO IIEpEJiKYy Trajiy3edl 3HaHb 1 CIEAJLHOCTER, 3a SKUMHU

3IUCHIOETHCS MIATOTOBKA 300yBaudiB BUIOI Ta (haxoBOI IepeaBuiioi ocBiTH'

3 ypaxyBaHHsAM "[lOJOKEHHS MpO OpraHi3allild OCBITHBOIO MPOIECY VY

YepHIBELILKOMY  HalllOHAJILHOMY  VHiBepcutTeTl 1MeHl  [Opis  DeapkoBnya',

3atBepakeHoro Buenoro pagoro UHY (mporokonm Nel2 Big 02.09.2024 p.),

“TlosiokEeHHS PO PO3POOJIEHHS Ta peaizailiio OCBITHIX mporpam YepHIBEbKOro

HaIllOHAJIIBHOTO VHIBepcuTeTy iMeHl [O0pis denproBruua”, 3aTBepkeHoro BueHoro

panoro UHY (mpotokon Ned Big 27.04.2020 p.).
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Mpissuue, 3aKaajy, KM CTyFiHb, mudp i Bi):'IOMOCTi npo
s, 3aKiHYHB HaiiMeHyBanHs Crax . . . . o nijBHIen s
1o Gatpkosi | Haitvenysanns | . PH1a4at, HayKOBOi HayKOBO- Ingopmauist npo naykosy AisibHicTs (OC.I;IOBHI n)fﬁnmauu 32 HANPSIMOM, HAYKOBO- kBastidikanii
xepipHuKka T2 | mocamm, micne | PIK 32KiHUenns, | cneniaibuocri, | menaroriuo ~ mocainwii poGori, . BUKJIA/12YA
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npoescraof KBaJI.l(l)lKalIlﬂ BYCHe 3BaHH1, 32 HAaYKOBOI KepPiBHULTBO HAYKOBOI PO0OOTOIO CTYIEHTIB) 3aKJanay, BUJ
rpymH 3rigHo 3 AKOI0 KadepoIo poGorn JIOKYMEHTa, Tema,
JOKYMEHTOM Npo | (crneniajbHiCTIO) naTa Buaavi)
BHIILY OCBITY* TPHCBOEHO
KepiBHuK npoeKTHOT rpynu
[epmos Horent YepHiBenbKHit Kangmnat 21 pix 1. Osypova, O.V., Pertsov, A.S., Cherevko, .M. Decomposition and stability of linear VYHiBepcurer
AHnpiit kadenpu HaIllOHATBHIH (hizuko- singularly perturbed systems with two small parameters // Carpathian Mathematical CycrinpHAX
CeprifioBud | MaTeMaTHYHOTO | YHIBEPCHTET, MaTeMaTHIHUX Publications, 2021, 13(1), 15-21. Hayk (UNS), m.
MO/ICITIOBAHHS 2005 p., HayK 3a 2. Cherevko Igor, Dorosh Andriy, Pertsov Andriy. A unified system for distributing Jlom3s
¢dakympTeTy PH Ne CHeiaJbHICTIO and retrieving information for a multilevel hierarchy of users in an institution. (ITompmma)
MaTeMaTHKH Ta 28191423, 01.05.04 — Belgrade — Toronto : January 15, 2021. MEST Journal. Vol. 9, No 1. P. 1-7. (22.12.2020-
iHhOpMATHKH MpUKIaIHA CUCTEMHUI 3. Cherevko 1., Tuzyk 1., Ilika S., Pertsov A. Approximation of Systems with Delay 10.02.2021).
YepHiBeULKOro | MaTeMaTHKa, aHai3 i Teopis and Algorithms for Modeling Their Stability. 2021 11th International Conference on Hakaz Ne 279-
HalliOHAILHOTO MaricTp ONTUMAIIBHUX Advanced Computer Information Technologies ACIT’2021, Deggendorf, Germany, BiJl BiJ
YHIBEPCUTETY MPUKIIaHOT pillieHs, 15-17 September 2021. P. 49-52. 17.12.2020.
imeni FOpis MaTeMAaTHKU nurom JIK Ne 4. Cherevko 1., Dorosh A., Pertsov A. Online System for Automatic Assessment of Ceptudikar Ne
denproBUYa 015728 Programming Tasks. Modern Systems of Science and Education in the USA, EU and 2021/02/0026.2
Bin 4.07.2013p., Post-Soviet Countries. Conference Proceedings. February, 2021. Seattle, Washington, 1. Tema:
TeMa TUCepTaIlii: USA, 2021. P. 29-32. «MixHapoaHa
«MiHiMaKcHe 5. Yepesko .M., Jopowr A.B., [Tepuios A.C., I'atok I.M. MoaentoBanHs KpaloBUX Kap’epa
OLIIHIOBaHHS 3aja4 sl THIHHAX JudepeHIiatbHO-Pi3HUIICBUX PiBHIHb HEHTPAIEHOTO THITY // HAYKOBIIS Ta
napaMeTpiB MaremarudaHe Ta KOMIT 1oTepHe MojenmtoBanHs. Cepis: Pi3nko-MaTeMaTHdHi HAyKH: YTIpaBIiHHSA
KpaloBHX 3a/1a4 36. HaykoBux npaib. — Kam’saens-Iloninscpkuii, 2020. — Bum. 21. — C. 164-173. HayKOBUMU
TSt 6. Thor Cherevko, Andrii Dorosh, Ivan Haiuk, Andrii Pertsov. Approximation of MpPOEKTaMuUY. 6
0irapMOHIYHOTO solutions of boundary value problems for integro-differential equations of the neutral kpenuTis (180

PIBHSIHHSI Ta
PIBHSIHB JIHIHHOT

type using a spline function method. Acta et Commentationes, Exact and Natural
Sciences. Volume 2(14), 2022, Pages 7-14.

Teopii 7. IeproB A.C. Teopist mporpamMmyBaHHS : HaBYAIBHUH MOCIOHUK. UepHiBI :
HPY>KHOCTI» Texnoapyk, 2021. 148 c.
Honent kadenpu 8. Tkauyx C. (nayk. kepiBHUK - [TeprioB A.C.) CtBopenns 3d mozeni / Matepianu
MaTeMaTHYHOTO CTY/IEHTCHKOI HayKoBoi KoH(pepeHuii YepHiBebKOT0 HAI[IOHAJIBHOTO YHIBEPCUTETY
MO/JIEJIIOBAHHS, (22-23 keitHs 2020 poxy). PakynbTeT MaTeMaTUKH Ta iHGOpMATHKH. — YepHiBILi :
Artectat AJl Ne YepniBenpkuit Hatl. yH-T, 2020. — C. 86.
011039 Bin 9. JIawenko A., Masypok C. (Hayk. kepiBHUKH - Uepesko [.M., Ilepuos A.C.)
01.02.2022 p. Po3pobxa cepBicy [uis aaMiHiCTpyBaHHS MiHinekapHi / Matepiaiun cTyIeHTChKO1

TO/I.)




HayKkoBoi KoH(pepeHwii YepHiBeLbKOr0 HallioHaIBHOTO yHiBepcutety (16-17 KBiTHS
2024 poky). ®@akynbTeT MaTeMaTHKH Ta iHGopMaTuky. — YepHiBui : UepHiBelbKkui
Hall. yH-T, 2024.

10. Kosnax M. (mayx. kepiBHHK - [leprioB A.C.) CTBopeHHS BeOmoaTKa It OpeH Iy
OJIATY MacoOBOT'O CHIOXHUBaHHS // MaTepianu cTyIeHTCbKO1 HayKOBOi KOH(pepeHIii
UYepHiBenbKOTO HalliOHATHHOTO YHiBepcHuTeTy (16-17 kBiTHS 2024 poky). @akynbTeT
MaTeMaTHKH Ta iHpopmaruku. — YepHiBi : YepHiBenbkuid Hall. YH-T, 2024.

YjieHU MPOEKTHOIL IPyNu

T'opbatenko
Muxona
IOpittoBnu

JlomenT
Kadenpu
MaTeMaTHIHOTO
MOJICTIOBaHHS
¢axynbTeTy
MaTeMaTUKH Ta
iHpopMaTUKN
YepHiBeUbKOro
HalliOHAILHOTO
YHIBEpCHTETY
imeHi FOpis
DenprkoBuua

YepHiBenbKHit
HalllOHATbHUN
YHIBEpCHTET,
2005 p.,
PH Ne
27854248
Indopmaruka,
Marictp 3
iHpopMaTUKN

Kangunar
(hizuko-
MaTeMaTHIHUX
HayK 32
CIIELIAJILHICTIO
01.05.04 —
CUCTEMHHI
aHai3 i Teopis
ONTHUMAILHUX
pilIeHs,
nurioM JIK Ne
012986
Bix 28.03.2013p.,
TeMa TUCePTaIlii:
“3MiaHui
BapiauiiHui
Miaxing 1o
OL[IHIOBAHHS
PO3B 5I3KIB Ta
JETePMIHOBaHHUX
JaHMUX JIHIKHAX
EJINTHYHUX Ta
napaboTigHIX
PIBHSHD B
yMOBax
HEBHU3HAa4YEHOCTI”
Jouent xadhenpu
MaTeMaTHYHOIO
MOJIETFOBAHHS,
Artectat AJ] Ne
011031 Bixg
01.02.2022 p.

19 pokiB

1. Malyk, 1.V., Gorbatenko, M., Chaudhary, A., Sharma, S., Dubey, R.S. Numerical
solution of nonlinear fractional diffusion equation in framework of the yang—abdel—
cattani derivative operator // Fractal and Fractional, 2021, 5(3), 64

2. Antonyuk S.V., Byrka M.F., Gorbatenko M.Y ., Lukashiv T.O., Malyk I.V. Optimal
Control of Stochastic Dynamic Systems of a Random Structure with Poisson
Switches and Markov Switching // Journal of Mathematics, 2020. — Vol. 2020. Article
ID 9457152. - P. 9.

3. I'asmiok K.I1., op6arenko M.1O., [Imutpamryk K.M., Boasauyk B.1O.
JocnimkeHHs iHCTpYMEeHTIB 30ipku cydacHuX BeO nonatkis // BicHuk XepcoHChKOro
HaIllOHAIFHOTO TeXHIYHOTO yHiBepcHuTeTy. T. 89, Ne2. Oneca: BunaBHU4HiA NiM
«'enbBeTukay. 2024. C. 139-144.

4. Jlitouenko B.A., T'opbaterko M.IO HeonnopinHi audepeHmianbHi piBHIHHSL
BEKTOPHOT'O TOPS/IKY 3 JUCUITATHBHOIO NapadOIidHICTIO W JOIaTHUM POIOM.
BykoBuHCEKMIT MaTeMaTHUHUM KypHai, 2022. T.10, Ne2. C. 144-155.

5. Jlykamis T.O., Manuk 1.B, l'op6arenko M.}O. JlocTatHi yMOBH iCHYBaHHS
JIOIYCTHMOTO KePYBaHHs JUIs JIIHITHUX CTOXaCTUYHHUX CUCTEM BHUIIAIKOBOT
CTPYKTYPH 3 MAPKOBCHKHMH MTEPEMHUKAHHIMH 1 TyaCCOHOBUMH 30ypPEHHIMH.
HayxkoBuii BicHHK Yikropojcbkoro yHiBepcurety. Cepis «Maremaruka i
iHpopmatukay., 2022. T. 41, Ne 2. C. 69-77.

6. I'opbarenko M.1O., Manuk 1.B, Jlykamis T.O. BukopucranHs mry4Horo
IHTENeKTy B HapdanbHOMY miporieci [T-cremiansHocTei // The 24th International
scientific and practical conference “Information and innovative technologies in
education in modern conditions” (June 20 — 23, 2023) Varna, Bulgaria. International
Science Group. C. 341-342.

7. MamuaHe HaBuaHHs. HaBuaHHs 3a nmpeneaeHTamu: HaBuanpaui OCIOHUK. /
Amntontok C.B., T'opbatenko M.IO., Kupuaenko O.J1., Manuk 1.B. UepniBmi: YepHis.
Hai. yH-T iM. }O.®enpkoBuya, 2021. 164 c.

Ilybaixayii 3i cmyoenmamu.:

8. bepaauk O. (HaykoBuii kepiBHUK — ['opbarenko M.10O.) Po3poOka BipTyansHOTO
riza B cepegosumii Unity3D // Marepianu cTyIeHTChKO{ HAayKOBOi KOH(epeHIii
UYepHiBEEKOTO HAIliOHATBHOTO yHiBepcHTeTY (25-27 kBiTHA 2023 poky). akynsTeT
MareMaTukH Ta inpopmaTuku. UepHisui : YepHiBen. Hau. yH-T im. FO. @enpkoBuua,
2023. C. 5-6.

Binocronpkuit
yHiBepcHUTeT
(ITonbma)
(11.10.2021 —
19.11.2021).
Haxka3 Ne 314-Big
Bix 06.10.2021.
Ceprudikar Ne
54 Bix
20.11.2021p.
Tema
"BukiagaHHs Ta
IOCHIIDKEHHS B
Cy4acHOMY
YHIBEPCHUTETI:
BUKJIUKH,
pileHHs Ta
nepcrekTuBu". 6
kpeautis (180
TOII.)

CaMoocBiTa:
1. Sigma
Software

University
(01.08.2022 —
05.08.2022)
2. IT-xommanis
SoftServe, Inc.
(07.07.2022 —
04.08.2022)




9. bepanuk O. (HaykoBuii kepiBHuK — ['opbarenko M.10O.) ludposa tpanchopmartis
yHiBepcuteTy // Marepianu cTyJeHTCbKOT HayKoBO1 KoH(epeHNil YepHiBeubKoro
HanioHaJpHOTO yHiBepcutety (16-17 kBitHa 2024 poky). @akynbTeT MaTeMaTUKH Ta
iHbopmaruku. — YepHiBmi : YepHiBenpkuid Hall. yH-T, 2024.

IOpuenko
Irop
BanepitioBnua

JlomeHT
kadenpu
MaTeMaTHIHOTO
MOJICTIOBaHHS
¢bakympTeTy
MaTEMaTHKH Ta
iHpOpMaTHKH
YepHiBeBKOTO
HaLlOHAIBLHOIO
YHIBEPCUTETY
imeHi fOpis
denpkoBUYa

YepHiBenbKuit
Jlep>KaBHAN
YVHIBEpCHTET,
1993 p.,
CremianpHICTh
«IIpuknagna
MaTeMAaTHKa»
Ksamnigikarris
«MareMaTuk»
Humnom KK
900387

Kangunat
(hizuko-
MaTeMaTHIHUX
HayK 3a
CHENIaIbHICTIO
01.05.02 -
MaTeMaTH4YHe
MOJIEJIIOBAHHS Ta
00UHCITIOBAIbLHI
METOIH B
HAYKOBHUX
JIOCITIKEHHSX ;
nuruioM KH
008146 Bix
24.06.1995,
TeMa TUCepTaIlii:
“MareMaTH4Hi
METOIH
JIOCITiI>KEHHS
CTIHKOCTI Yy
CTOXaCTUYHOMY
MOJIETFOBaHHI1
IMHAMIYHUX
CHCTEM 3
micrsmiero”
Houent xadenpa
MaTeMaTH4HOI 1
MIPUKJIATHOT
CTaTHCTHUKH,
arecrar
02111 Ne 000440
BiJ
24.12.2003

28 pokiB

1. Lukashiv T.O., Yurchenko L.V., Yasynskyy V.K. Necessary and Sufficient
Conditions of Stability in the Quadratic Mean of Linear Stochastic Partial
Differential-Difference Equations Subject to External Perturbations of the Type of
Random Variables. Cybernetics and System Analysis. 2020. Vol. 56, Iss. 2. Pp. 303—
311. (Scopus)

2. Yurchenko I.V., Yasynskyy VK. Stochastic (B,S)-Market under the Action of
External Disturbances of the Random Value Type. Modern Scientific Researches.
2020. Iss. 13(2). Pp. 32-39.

3. Yasynskyy V.K., Yurchenko I.V. Existence of the Solution to the Cauchy Problem
for Nonlinear Stochastic Partial Differential-Difference Equations of Neutral Type.
Cybernetics and Systems Analysis. 2021. Vol.57, No.5. P. 764—774. (Scopus)

4. Yasynskyy V.K., Yurchenko I.V. Mean-Square Stability and Instability Criteria for
the Gikhman—Ito Stochastic Diffusion Functional Differential Systems Subject to
External Disturbances of the Type of Random Variables. Cybernetics and Systems
Analysis, 2023. Vol.59, N2. P.283-295. (Scopus)

5. Yasynskyy V.K., Yurchenko [.V. On the existence of optimal control for stochastic
functional differential equations under the influence of external disturbances.
Cybernetics and System Analysis, 2024. Vol.60, Ne3. P.462-471. (Scopus)

Ilybrixayii 3i cmyoenmamu:

1. FOpuenko 1.B., I'yyyasx I.B. MetoJ nnepexpecHoi epeBipku y MallluHHOMY
HaBuanHi // Proceedings of the XXIX International Scientific and Practical
Conference "Trends in science and practice of today" (Stockholm, Sweden, July 26-
29, 2022). P. 255-258.

2. FOpuenxo 1.B., l'onux /[.FO. 3acToCcyBaHHS METO/IiB BUSBJICHHS O3HAK JJIS
MAaIIMHHOTO HaBYaHHA 3acobamu MoBu Python // The I International Science
Conference on Multidisciplinary Research (January 19 — 21, 2021, Berlin, Germany).
Abstracts of I International Scientific and Practical Conference. Technical Sciences.
P. 1088-1093.

3. Kouyp 1.0., IOpuenko 1.B. Buxkopucranus Texnosnoriii ¢ppeiiMBopky Django ast
ctBopenHs Bebgonarky Aptl anepes // XXII International Scientific and Practical
Conference «Methodology and organization of scientific research» (June 03-05, 2024,
Berlin, Germany). Abstracts. P.477-478.

1. Incturyt
(i3UKO-TEeXHIYHHX
Ta KOMIT FOTePHHX
Hayk YHY imeni
IOpis
denpkoBUYA,
kadenpa
MaTeMaTHYHUX
npobiem
YIpaBIIHHS 1
KiOepHETHKH
(Haka3 Bij
04.02.2021 p.
Nel4-Bin),

TeMa CTa)KyBaHHS:
“TexHomnorii
JIACTaHIIHHOTO
HaBYaHHS y BUIIIH
OCBITI
(crierianpHICTh
“Komrr’rotepHi
Hayku”)”,

o0csT CTaxyB.: 5
kpenutis (150
TOJIMH), TOBIIKA
Bix 13.05.2021 p.
Ne02/15-1102.

2. CamoocsiTa:

- Sigma Software
University SSWU:
Teachers' Smart
Up: Winter Edition
3. 02024, 30 hours
(1 ECTS), 22-
26.01.2024

- Sigma Software
University SSWU:
Teachers' Smart
Up: Summer
Edition, 30 hours
(1 ECTS), 22-
26.07.2024
-Softserve
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“TECH
SUMMER FOR
TEACHERS
BOOTCAMP”,
7.07.2022-
4.08.2022.

- Softserve
Academy “Tech
Summer for
Educators Al
Edition”,
23.07.2024-
13.08.2024

- Sigma
Software
University :
Teachers Smart
Up:Winter
Edition 2025, 30
hours (1 ECTS),
27-31.01.2025

IIporpama

1 ABUIIEHHS
kBaniikamii as
HAYKOBO-
HeIarorivHux
MPaIiBHUKIB
3aKJIa/iB BUIIOT
OCBITH
"P03BUTOK
mpodeciiHo-
0COOHCTICHOTO
MOTEHINATY
Bukiagada 3BO:
[ICUX0JIOTO-
Me1aroriyti,
JIOCITI THHIIBKI,
udpoBsi
KOMIIETEHTHOCTI
"(27.01.2025 p.
—09.02.2025 p.,

7




M. UepHisiii,
UHY; 3aranbHuii
o0csr mporpaMu

—90 romuu / 3
kpenutu €EKTC)
3aranom: 6
kpenwuTiB (180
TOJINH)
Hopomtenko | Houent kadenpu | YepniBeupkuit | Kanaumpat ¢izuxo- 21 pix 1.Doroshenko, 1., Knopov, O. & Vovk, L. Mathematical Models of Extreme Modes in Ecological | HauionanbHuii
Ipuna MaTeMaTHIHOTO HaLiOHAJIBHUM MaTeMaTHIHUX Systems // // Cybernetics and Systems Analysis.— 2022.— Vol.58, N5.— P.764-779. YHIBEpCHUTET
BikropiBHa MOJICTTIOBaHHS YHIBEpPCHTET, HayK 3a 2. 1. Doroshenko, O. Knopov, L. Vovk. Mathematical models of extreme modes in ecological «JIpBiBCBKA
¢axynsTeTy 2000 p., CHEIiaTbHICTIO systems. KiGepHeTnka Ta cucreMunii anamiz, 2022. T. 58, Ne 5. C. 105-121. TIOJTITEXHIKay,
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IIpoginb ocBiTHHOI Mporpamm 3i ceniajbHOCTI
F4 CucremHuii anaJi3 Ta HayKa po AaHi

1 — 3araabHa indopmanist

IloBHa Ha3Ba
BHILIOTO
HABYAJIBLHOI0
3aKJIajay Ta
CTPYKTYPHOI'O
miapo3ainy

YepHniBeubkuii HarlioHanbHui yHiBepcuTeT iMeHi IOpis @enproBuua
dakynpTeT MaTeMaTHKH Ta iHPOPMATHKH
Kadenpa mareMaTH4HOTO MOJICTFOBAHHS

Crtyninb BUIIOL
OCBiTH Ta Ha3Ba
KkBaJiikauii
MOBOI0 OPHUTIHAJY

Cryninp Bumoi ocBiTH «bakanaBp»
Ocaitas kBamidikaiis — bakagaBp 3 CHCTEMHOTO aHATI3Y

Odiuiiina nazpa
OCBITHBOI
NporpamMu

«CucTeMHHH aHAJI3»

Tun guniomy Ta
00CAr OCBITHLOI

Juniom OakanaBpa, onunuyHuil, 240 kpenutie €KTC, Tepmin HaBuaHHA 3 poKU
10 micsmiB

nporpamMu

HasiBHicTb Ceprudikar npo akpeautariro: cepis HJ] Ne 2588453 Bix 31 munas 2017 p.
aKkpeauTamii Haka3 MinictepcTBa ocBiTH 1 Hayku Ykpainu Big 11.06.2014 Ne 2323 1.
Huxa/piBens HPK VYxkpainu — 6 piseab, FQ-EHEA — nepmmii nukn, EQF-LLL — 6 piBenb
IlepenymoBu [ToBHa 3aranpHa CepeaHs OCBiTa

Moga(u) YkpaiHcbKa

BHKJIAIAHHA

Tepmin aii Jo 1 nunns 2025 poky

OCBIiTHBOI

nporpamMu

InTepuer-agpeca https://mathmod.chnu.edu.ua/osvitni-prohramy/op-systemnyi-analiz-spetsialnosti-
NOCTiHHOTO f4-systemnyi-analiz-ta-nauka-pro-dani-pershoho-bakalavrskoho-rivnia-vyshchoi-

PO3MillleHHS onucy
OCBITHBOI
NporpamMu

osvity

2 — MeTa OCBITHBOI IPOrpamMu

[TinroroBka BHCOKOKBasli(pikoBaHUX (haxiBLiB, 34aTHUX 3aCTOCOBYBaTH METOJAM 1 3aCOOM CHUCTEMHOTO
aHayi3y JUIsl MPOTHO3YBaHHS IIOBEIIHKH, IPOEKTYBAaHHS, YMPABIIHHSA CKJIaJHUMU CHUCTEMH PI3HOI
OPUPOJM 1 NMPU3HAUEHHS Ta JUId NPOEKTYBAHHS CUCTEM MIJITPUMKHU NPUHHATTSA pIlIeHh HAa OCHOBI
METOOJIOT1i CUCTEMHOTO aHaji3y, [0 Ja€ MOXKJIUBICTh €()eKTUBHO BUKOHYBATH 3aBJIaHHS 1HHOBAIIHHOTO
XapakTepy BIANOBIIHOTO PiBHS MPOoQecCiiHOT TisIbHOCTI.

3 - XapakTepHCTHKA OCBITHHOI IPOrpamMu

IIpeameTHa 06,1acTH
(rasy3b 3HaHb,

F Indopmartiitni TexHonorii.
F4 Cuctemnuii aHamni3 Ta Hayka mpo JaHi

crneniajbHICTh,

cnemiamizanis (3a

HasIBHOCTI))

OpienTanis OcgitHpO-TIpOheciitHa mporpama.

OCBITHBOI BukopucraHHs MeTONIB CHCTEMHOTO aHallily, MAaTeMaTHYHOIO MOJIETIOBAHHS,
nporpamMu onTUMI3alii 1 NPOTHO3YBaHHS JJIsi TPUUHATTS pIlIeHb, 30aTHICTh KPUTUYHO

OLIIHIOBATH YMOBH 1 PU3HMKU (DYHKI[IOHYBaHHS CHUCTEM pI3HOI MPHUPOIH, a TAKOXK
3[IaTHICTh IXHHOT'O 3aCTOCYBAHHS JUIsl IPOEKTYBAHHS 1H(QOPMAIIHHUX CHCTEM.

OcHoBHuii Qokyc
OCBiTHBOI

CremjianeHa ocBiTa B ramy3i 1HGOpMAIMHUX TEXHOJIOTIH 3a CIEeliabHICTIO
F4 Cucremnmnii aHasi3 Ta Hayka 1mpo JiaHi.
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NMporpamMu Ta
cremiaJaizamii

OcBiTHs iporpaMa poOUTh aKIEHT Ha 3aCTOCYBaHHI IHTENEKTyTbHIX TEXHOJIOTIH JIIs
NPUAHAITTS  €pEKTUBHUX pIllIeHb, OIIHIOBAHHS PHU3UKIB, OOpPOOKM Ta aHai3y
iH(popMarliil, TPOrHO3yBaHHs], IO IependayaroTh 3aCTOCYBAHHS YHIBEpPCATbHHX
QJITOPUTMIB 1 MIXO/IB, aKTYAJTbHHUX JUIS 33144 PI3HUX IMPEIMETHUX 00JIaCTEH.
Kiro4oBi croBa: CHUCTEMHMIA aHajli3, ONTUMAJIbHE KepyBaHHS, MIATPUMKA TPHAHATTS
pillieHb, IHTENIEKTYaJIbHA 00pOOKa NaHKX, IITYYHUN 1HTEIICKT.

Oco0auBocTi
nporpamMu

[aTerpanisi 3HaHb 3 TMEPCIEKTUBHUX HANPsSMIB CHCTEMHOTO aHaii3y, 30Kpema,
MPOEKTYBAHHS CKJIAJHUX CHCTEM, TEOpil NPUHHATTA pillleHb, ONTHUMAIBHOTO
KepyBaHHS, IHTEJNEKTyaJlbHOI OOpOOKM mJaHuX, Oi3Hec-aHamizy, (OpMyBaHHS
HEOOXITHMX yMiHb Ta HABUYOK 3100yBadiB JJIA 3aCTOCYBaHHS Ha TMPAKTHUII
OTPUMAaHUX 3HaHb.

4 — [IpupaTHicTh BUITYCKHUKIB
0 MPALEBJIAIITYBAHHS Ta NOJAJbIIOT0 HABYAHHSA

IpupaTHicTs 10

Bunyckauku MOXKyTh TpaioBaty 3a npodecismu 3rigao 3 Knacudikatopom

npaueBaamryBanus | npodeciii IK 003:2010 (31 3minamu Bix 13.12.2024 p.):
3121 TexHiKU-TIPOrpaMiCTH
— @axisenp 3 iHHOPMAIIHHUX TEXHOJIOTIH
— TexHik 13 CHCTEMHOTO a/IMIHICTPYBaHHS
— TexHik-mporpamict
— @axiBelpb 3 po3pOOJICHHS KOMIT FOTEPHUX MTPOrPaM Ta MPOTPaAMHOTO
3a0e3neueHHs
— AnminictpaTop BeOcalTy
3a3HaueHMIA IEPETIK HEe € BHYCPITHUM.
BunmyckHuku MOXyTh mpamtoBatd 'y cdepi iHGOpMamiifHUX —TEXHOJOTIH,
VOpPaBIiHHA CKJIQJHAMHA CHUCTEMH PI3HOI TNPUPOAM 1 TPHU3HAYCHHS Ta
MPOEKTYBAHHS CHUCTEM MIATPUMKH TNpUUHATTS pimeHs B [T-kommanisx,
KOMEPIIIMHUX CTPYKTYpax NIUPOKOTO NpodiIro, IepKaBHUX YCTAHOBAX.
Ionanbme MaroTh mpaBO MPOJOBKHTH HaBUaHHS Ha ApPyromy (Marictepchbkomy) piBHI
HABYAHHSA BUIIO1 OCBITU Ta HA0YBaTH OJIATKOBUX KBaJi(iKalliil B CUCTEMI MiCISIUIIOMHOL

OCBITH.

5 — BukjaaganHs TAa OLIHIOBAHHSA

Buxkaaganus Ta

BuknananHs Ta HaBYaHHSA 3IIHCHIOETHCS y BUIVISAMI JIGKIH, MNpPaKTHYHUX,

HABYAHHSA 71a00paTOpPHUX, CEMIHAPCHKUX Ta IHAUBIAYaJbHUX 3aHATh, OOUYMCIIOBAJIBHOI Ta
BUPOOHMYOI NPAKTUKH, CAMOCTIHHOI POOOTH.
OuninoBanus YcHI Ta TMCHMOBI €K3aMEHM, 3alliKd, KOHTPOJBbHI POOOTH, KOJOKBIYMH,

pedepartu, mpe3eHTailii, KypcoBa podoTa, MpaKTHKH.

O11iHIOBaHHS HAaBYAIBHUX JOCSITHEHb CTY/ACHTIB 31HCHIOETHCS 32 HaAIlIOHATBHOIO
IKanow (BiAMiHHO, M00Ope, 3a/I0BUIHHO, HE3aJOBUILHO; 3apaxOBaHO, HeE3apaxo-
BaHo); 100- 6anpHoOO mikanoro Ta mkainow ECTS (A, B, C, D, E, FX, F).

®opmu aTtecramii
3100yBa4iB BUIIOT
OCBIiTH

ATecTaris 3A1iCHIOETbCS y popMi 3aXUCTy KBasi(ikaliitHoi po6oTH.

Bumoru g0
kBaJgiikaniiinoi
podotu

Kpamigikarmiitna po6ota Mae nependayatu TeopeTuyHe abo eKclieprMeHTalbHe
JOCITIJKEHHS CKIIAQHOTO CIEIiali30BaHOro 3aBJAaHHS a00 MPaKTUYHOI MPoOIeMu
31 cnenianbHOCcTi F4 CucremHMii aHanmi3 Ta Hayka Hpo JaHi, SIKe XapaKTepHu3y-
€THCSI KOMILJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB 1 MOTpeOy€ 3aCTOCYBAHHS TEOPin
Ta METOAIB 1H(OpPMAIIHUX TEXHOJIOTIH, nependayae BMiHHS aBTOpa BUKOPUCTO-
BYBaTH HaJ0aHi KOMIIETEHTHOCTI Ta pe3yJbTaTH HaBYaHHS, JIOT1YHO, Ha MiJICTaBl
CYy4acCHUX HAyKOBHUX METOJiB, OOIPYHTOBYBAaTH TIIPO€KTHI pIIICHHS, POOUTH
apryMEeHTOBaH1 BHUCHOBKHU 1 ()OpMYJIIOBaTH KOHKPETHI1 MPOMO3HIIIi Ta PEeKOMEH-
Jarii Mmoo po3B’s3aHol 3a7adi. ATecTallisl 31IHCHIOETHCS BIIKPUTO 1 MyOIivHO.
KBaniikaniiina pobora miayarae oOOB'S3KOBIM MepeBiplll Ha aKaJeMiYHHMA
iariat i Mae OyTH ONpUIIIOAHEHA Ha OQilifHOMY CalTi 3aKjaly BHILOi OCBITH
91 1OT0 CTPYKTYPHOTO MiAPO3/I1TY, 200 Y PEmO3UTOPIi 3aKjIaay BUIIOT OCBITH.




6 — IlporpamMHi KOMIIETEHTHOCTI

InTerpanbna 31aTHICTh pO3B’sI3yBaTH CKJIAAHI CTeIiali30BaHi 3a/1adi Ta MPaKTHYHI MPoOIeMu
KOMIIETEHTHICTH CHCTEMHOI'0 aHalizy y mpodeciiiHiil nisapHOCTI abo B mpoleci HaBYaHHS, IO
nependayvaroTh 3aCTOCYBaHHS TEOPETHUHUX IMOJOXKEHb Ta METOJIB CHUCTEMHOIO
aHaii3y Ta iHpOopMaliHHUX TEXHOJOTIH 1 XapaKTepU3yIOThCSI KOMIUIEKCHICTIO Ta
HEBH3HAUYEHICTIO YMOB
3araabHi 3KO01. 3naTHIiCTh 10 aOCTPaKTHOTO MUCIICHHS, aHAIII3Y Ta CHHTE3Y
KOMIIETEHTHOCTI 3KO02. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIIsIX
(3K) 3K03. 3naTHicTh IIaHyBATH 1 YIPABISATH YaCOM
3K04. 3HanHsA Ta pO3yMiHHSA NPEIMETHOI 00JacTi Ta PO3yMiHHS MpodeciiHOi
JISIIBHOCTI
3KO05. 31aTHICT CHIIKYBaTUCS JEP’KaBHOK MOBOIO YCHO 1 MUCHbMOBO
3K06. 31aTHICTh CIIUTKYBATUCS 1HO3EMHOIO MOBOIO
3K07. 3matHicTh 10 TONIYKY, OOpoOJjeHHs Ta aHamizy iHdopmarii 3 pi3HHX
TDKepen
3K08. 3naTHicTh OyTH KPUTHYHUM 1 CAMOKPUTUYHUM
3K09. 3naTHIiCTh 10 ajanTarii Ta il B HOBii cUTyaIlii
3K10. 31aTHICTh NMpalfoBaTH aBTOHOMHO
3K11. 3naTHicTh TeHepyBaTH HOBI 111€1 (KpeaTHBHICTB)
3K12. 31aTHICTh MpalfoBaTH B KOMaH i
3K13. 3naTHicTh mpaiioBaTH B MDXXKHAPOTHOMY KOHTEKCTI
3K14. 3naTHicTh OIliHIOBaTH Ta 3a0e3MeuyBaTH SKICTh BUKOHYBAaHUX pPOOIT
3K15. 3parHicTe peanidyBaTu CBOI IpaBa i 0OOB’SI3KM SIK WJIeHA CYCHUIbCTBA,
YCBIAOMJIIOBATH  ILIHHOCTI TPOMAASHCHKOrO  (BUIBHOTO  JIEMOKPATHUYHOTO)
CYCHUIBCTBA Ta HEOOXITHICTh HOTO CTAJIOTO PO3BUTKY, BEPXOBEHCTBA IIPaBa, MpaB
1 CBOOO/I JTFOJIMHY 1 TpOMaITHUHA B YKpaiHi.
3K16. 3nmatnicTe 30epiraT Ta TPUMHOXXYBATH MOPAIbHi, KyJIbTYPHi, HAayKOBI
IIHHOCTI 1 JOCSATHEHHA CYCIUILCTBA HAa OCHOBI PO3YMIHHA icTOpii Ta
3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 00JacTi, ii Micls y 3arajbHii cucTemi
3HaHb MPO MPHUPOAY 1 CYCHIIBCTBO Ta y PO3BUTKY CYCIIIbCTBA, TEXHIKU 1
TEXHOJIOTiH, BUKOPHCTOBYBATH Pi3HI BUIM Ta (POPMHU PYXOBOi aKTHBHOCTI JUIS
aKTUBHOTO BIAMOYMHKY Ta BEACHHS 3JJ0POBOTO CIIOCOOY JKUTTH.
3K17. 3parHiCTh yXBaJllOBaTH pIIIEHHS Ta MiSITH, JOTPUMYIOUHUCH MHPUHIUILY
HEMPUIYCTUMOCTI KOPYHIIi1 Ta OyAb-SKHUX 1HIIMX MPOSIBIB HEJOOPOUECHOCTI.
®daxoBi OKI1. 3parHICTP BUKOPHUCTOBYBATH CHUCTEMHMHM  aHali3 SIK  Cy4acHy
KOMIIETEHTHOCTI MDKAMCIUILTIHAPHY METOJIOJIOTII0, 1110 0a3y€ThCsl Ha MPUKIAIHUX MAaTeMaTUYHUX

cneniaabHocTi (PK)

METOJIaX Ta Cy4acHHUX 1H(OPMALIMHUX TEXHOJIOTISIX 1 OPIEHTOBAHA HA BUPIILIEHHS
3a/1a4 aHami3y 1 CHHTE3y TEXHIYHUX, eKOHOMIYHUX, COIIaIbHUX, EKOJOTTYHUX Ta
IHIIUX CKJIAJHUX CHUCTEM.

®K2. 3natHicTh opMalizyBaTH MpoOIeMH, ONHMCaHI IPUPOAHOI MOBOIO, Y TOMY
YHUCIII 32 IOMOMOTOK0 MaTeMaTUYHUX METOJIIB, 3aCTOCOBYBATH 3arajbHI IMiIX0I1
710 MAaTEMaTHYHOT'O MOJIEJIFOBAHHS KOHKPETHHUX MPOLIECIB.

®K3. 3pgatHicTh OymyBaTh MaTEeMaTHUYHO KOPEKTHI MOJENl CTaTUYHUX Ta
JUHAMIYHUX TIPOLIECIB 1 CHCTEM 13 30CepeKEHHMMU Ta PO3MOJIUICHUMHU
nmapamMeTpamMH i3 BpaxyBaHHSM HEBH3HAYCHOCTI 3OBHINIHIX Ta BHYTPIIHIX
¢baxTopis.

O®K4. 3paTHICT BHU3HAYaTH OCHOBHI UMHHUKH, K1 BIUIMBAIOTh HAa PO3BUTOK
(G13MYHUX, EKOHOMIYHMX, COIJIbHUX TMPOLECIB, BHOKPEMIIIOBaTH B HHUX
CTOXaCTMYHI Ta HEBHM3HAU€HI MOKa3HUKH, (OPMYNIOBaTH iX Yy BUIUIAI
BUMAJKOBUX a00 HEUITKUX BEJIWYHMH, BEKTOPIB, MPOLECIB Ta JOCIIJKYyBaTH
3aJIe)KHOCTI MK HUMHU.

@®KS. 3natHicTe GopMyTIOBaTH 3ajadi ONTUMI3alil IpU MPOEKTYBAHHI CHCTEM
YOpaBJIiHHA Ta NPUMHATTSA pillleHb, a caMme: MaTeMaTU4Hl MOJeli, KpuTepii
ONTUMAJIHOCTI, 0OMEXEHHS, LI YIpaBIiHHA; OOUpPATH pallioHaJIbHI METOJU Ta
AJITOPUTMU PO3B’sI3aHHSI 33]]a4 ONTUMI3ali] Ta ONTUMAJILHOIO KEPYBaHHS.




@®K6. 3naTHICTD 10 KOMIT IOTEPHOI peaitizallii MaTeMaTHYHUX MOJETIeH pealbHuX
CHCTEM 1 TIPOIIECIB; MPOEKTYBATH, 3aCTOCOBYBATH 1 CYIPOBOIKYBATH MIPOTpPaMHi
3aco0M MOJICNIIOBAHHS, NPUHHATTA pillleHb, onTUMi3allii, 00poOku iHdopmariii,
IHTEJIEKTYyaIbHOTO aHAIII3Y JIaHUX.

@®K7. 3parHiCTh BUKOPUCTOBYBAaTH CydYacHi 1H(OpMALidHI TEXHOJOTIl IS
KOMIT FOTEPHOI peaizailii MaTeMaTuYHUX MOJIENICH Ta TMPOTHO3YBaHHSI TIOBEIIHKH
KOHKPETHUX CHUCTEM a caMe: 00’ €KTHO-OPIEHTOBAHMHN MiAXIJ MPU MPOEKTYBAHHI
CKIIAHUX CHCTEM PIi3HOI TNPUPOAW, TMPHUKIAJAHI MaTeMaTH4YHI IaKeTH,
3aCTOCYBaHHS 0a3 JaHMX 1 3HAHb.

@®KS8. 3maTHiCTh OpraHi3oByBaTH poOOTY 3 aHaJi3y Ta MPOEKTYBAHHS CKJIATHHUX
CHCTEM, CTBOPEHHS BIJNOBITHHX IH(OPMAIIMHUX TEXHOJIOTIH Ta MPOTPaMHOTO
3a0e3neyeHHs .

@®K9. 3patHicTh NpEACTaBIATH MaTeMaTHYHI apryMEHTH 1 BUCHOBKM 3 HHX 3
SICHICTIO 1 TOYHICTIO 1 B TaKuX (opmax, Kl MIAXOAATh JAJIA ayTUTOPIi K YCHO TaK
1 B mUCHbMOBIH hopmi.

®K10. 3patHiCTh pO3pOOJATH EKCIEPUMEHTAIBHI Ta CIOCTEPEKYBAIbHI
JOCTIKEHHS 1 aHalli3yBaTu JaHi, OTpUMaHi B HUX.

@®K11. 3paTHICTb CHCTEMHO aHajli3yBaTH CBOIO MpodeciiiHy 1 couiaibHy
TiSUIBLHICTD, OLIIHIOBATH HAKOIIMYEHHUH JOCBII.

OK12. 3naTHICTh A0 BUKOPUCTAHHS CHUCTEM IITYYHOTO IHTENEKTY, alrOpUTMIB
MAIIMHHOTO HABYaHHS I aHAi3y BEJIMKHUX OOCSATIB JaHUX Ta BHSBICHHS
3aKOHOMIPHOCTEH ISl IPUHHSTTS PIllICHh B yMOBaX CKJIATHUX CHCTEM

OK13. 3partHicTh A0 IHTENEKTyaJbHOTO 0OaraTOBUMIPHOTO aHali3y AAaHUX Ta
iXHBOT ONEePATUBHOI aHANITUYHOI 0OPOOKH 3 Bi3yali3alli€lo pe3yabTaTiB aHalli3y B
IpoIIeCi PO3B’sI3aHHs MPUKJIAIHUX 33124 Y PI3HUX Tally3sX.

7 — IlporpamMui pe3yibTaTH HABYAHHS

[TP1. 3HaTH 1 BMITH 3aCTOCOBYBATH Ha MPAKTHUIl JH(EPEHITIATbHE Ta IHTETpAIbHE
YUCIEHHS, psiau Ta iHTerpan Pypbe, aHATITUYHY TeOMETPito, JTiHIHHY anredpy Ta
BEKTOPHMI aHasi3, QYHKI[IOHAJILHUI aHali3 Ta TUCKPETHY MaTeMaTuKy B o0cs3l,
HEOOX1THOMY JJIsl BUPILIIEHHS TUIIOBUX 3aBJJaHb CUCTEMHOTO aHAJI3Yy.

[TP2. BwMmiTH BHUKOPUCTOBYBATHM CTaHJAPTHI CXEMH JUIsl  pO3B’sA3aHHSA
KOMOIHATOPHMX Ta JIOTIYHMX 3a/ay, M0 cpOpMysibOBaHiI MPUPOTHOIO MOBOIO,
3aCTOCOBYBAaTH KJIACHYHI ~QJITOPHUTMHU ISl TIEPEBIpKM  BIIACTHBOCTEH  Ta
knacudikaiii 00’€KTiB, MHOXHH, BIJHOIICHb, rpadiB, TpyM, Kilelb, PEUIiTOK,
OyneBux (pyHKLIN TOLIO.

[TP3. Bmitu BU3HauaTH HMOBIPHICHI PO3MOJUIM CTOXaCTUYHMX MOKAa3HMKIB Ta
¢dakTopiB, M0 BIUIMBAIOTh HA XapaKTEPUCTUKH JOCIIIKYBaHMX IPOLECIB,
JOCIIJKYBaTH BJACTUBOCTI Ta 3HAXOJIUTH XapaKTEPUCTUKHU OaraTOBHUMIPHUX
BUTIAJIKOBUX BEKTOPIB Ta BUKOPUCTOBYBATH iX ISl PO3B’SI3aHHS TMPHKIATHUX
3agad, (¢opMmalli3yBaTH CTOXacCTMYHI TIOKa3HMKM Ta (aKTopu y BHUIIII
BUIAJIKOBUX BEJIMYMH, BEKTOPIB, MPOIIECIB.

[TP4. 3Hatu Ta BMITHM 3acCTOCOBYBaTH 0a30BI METOJM SKICHOTO aHamizy Ta
IHTErpyBaHHs ~ 3BUYalHUX  JudeEepeHLiaJbHUX  PIBHSIHB 1 CUCTEM,
nudepeHIiaTbHUX PIBHAHD B YAaCTUHHUX MOXIAHHUX, B TOMY YMCJIi PIBHSHB
MaTeMaTH4HOI (PI3UKH.

[TP5. 3HaT OCHOBHI MOJOXEHHS TEOpil METPUYHUX HPOCTOPIB, JEOETiBCHKOT
Teopii MipH Ta 1HTerpasa, Teopii 0OMeXeHUX JIHIMHUX onepaTopiB B 0aHAXOBUX
Ta TUILOEPTOBUX MPOCTOPAX, 3ACTOCOBYBATH TE€XHIKY 1 METOJM (PYHKIIIOHATILHOTO
aHaJi3y Ui pO3B’SI3aHHS 3a/1a4 KEpyBaHHS CKJIaTHUMH TPOIlECaMH B YMOBax
HEBU3HAUYEHOCTI.

[TP6. 3HaTu Ta BMITH 3aCTOCOBYBAaTH OCHOBHI METOJM MOCTAHOBKHU Ta BUPIIICHHS
3aJa4 CUCTEMHOT0 aHalli3y B yMOBaX HEBU3HAYEHOCTI I[iJIel, 30BHIIIHIX YMOB Ta
KOH(JIIKTIB.

[1P7. 3HaT OCHOBHM TeoOpii OMTHUMI3alii, ONTHUMAJIbHOIO KepyBaHHsS, Teopil
MPUAHATTS PIlICHb, BMITH 3aCTOCOBYBATH iX Ha MPAKTHIN JJIsi PO3B’SI3yBaHHS




NPUKIIAJHUX 33724 YIPABIiHHS 1 IPOEKTYBAHHS CKJIAIHUX CUCTEM.

[1P8. Bomomith cyd4acHMMH METOJaMH pPO3POOKH TMporpaM 1 MPOrpaMHHUX
KOMIUICKCIB Ta TPUHHATTS ONTHUMAJIBHHUX PIIIEHb MO0 CKJIaTy HpPOTrPaMHOTO
3a0e3nevYeHHs, AITOPUTMIB TIPOLICTYDP 1 OTeparliil.

[TP9. BmiTu cTBOproBaTH €()EKTHUBHI aNTOpPUTMH Uil OOYMCIIOBAIBHUX 3a7a4
CHCTEMHOI'0 aHaJIi3y Ta CUCTEM MIATPUMKHU NPUNHATTS PillIEHb.

[TP10. 3Hatu apXiTEKTypy Cy4acHHX OOYMCITIOBAILHUX CHCTEM 1 KOMIT IOTEPHHX
MEpex.

[TP11. 3HaTu 1 BMITH 3aCTOCOBYBAaTH Ha MPAKTHIIl CUCTEMH YIPaBIiHHA Oa3zaMu
JIaHUX 1 3HaHb Ta IHPOpPMaIliiHI CHCTEMH.

[TP12. 3acTocoByBaTH MeTOAU i 3acO0M poOOTH 3 JaHUMH 1 3HAHHIMH, METOIH
MaTEeMaTU4YHOr'0,  JOTIKO-CEMaHTHYHOrO, OO0 ’€KTHOrO Ta  IMITAIiHHOTO
MOJICTFOBAHHSI, TEXHOJIOTIi CHCTEMHOIO 1 CTATHCTUYHOTO aHAi3y.

ITP13. IIpoekTyBaTH, peaai3oByBaTH, TECTYBAaTH, BIIPOBA/KYBAaTH, CYIIPOBOJIKY-
BaTH, EKCIUTyaTyBaTH MpPOrpaMHi 3aco0uW poOOTH 3 JaHWMH 1 3HAHHSIMH B
KOMIT FOTEPHUX CUCTEMAX 1 Mepexax.

[1P14. Po3ymith 1 3acTOCOBYBaTHM Ha TIPAKTUI[I METOIU CTATHCTUYHOTO
MOJICJIFOBAHHS 1 MPOTHO3YBaHHSI, OI[IHIOBATH BUXIIHI AaHi.

[TP15. Po3ymitu ykpaiHCBKYy Ta iHO3€MHY MOBHM Ha piBHI, JOCTaTHBOMY JJIst
00po0ku (paxoBux iH(HOPMaLIIHHO-ITITEPATYPHUX JKepel, MpodeciiiHOro ycHOro i
NUCHMOBOTO CIUIKYBaHHsI, HAITMCAHHS TEKCTIB 3a ()axOBOIO TEMATHUKOIO.

[1P16. Po3ymitu 1 pearni3yBaTH CBOi IpaBa 1 0OOB’SI3KM SIK YJIeHA CYCIiIbCTBA,
YCBIIOMJTIOBATH I[IHHOCTI BUIBHOTO IEMOKPATHYHOTO CyCIiJILCTBA, BEPXOBEHCTBA
mpaBa, IpaB 1 CBOOO/I JIFAMHH 1 TpOMaIsTHUHA B Y KpaiHi.

[TP17. 30epirati Ta TPUMHOXYBAaTH IOCSTHEHHS 1 LIHHOCTI CYCIHIbCTBAa Ha
OCHOBI PO3yMIHHS MICIl TMPEAMETHOI 00JacTi y 3arajibHid CHCTEMi 3HaHb,
BUKOPUCTOBYBaTH pi3HI BUAM Ta (OpMU PYyXOBOi aKTMBHOCTI JJsl BEIEHHS
3/10pOBOTO CIIOCOOY JKUTTS.

[TP18. 3Hatu Ta BMITH PO3pOOJIATH Ta 3aCTOCOBYBATH AJTOPUTMHU MAIIMHHOTO
HaBYaHHS Ta 1HILII METOJAM IUTYYHOTO 1HTENEKTY AJISl aHali3y CKJIaJHUX CHCTEM, B
TOMY YHCI1 JUIsl IPOTHO3YBAHHS, ONTHUMI3allli Ta NPUHHATTS pIilIeHb; PO3YyMITH
€TUYHI Ta COLllaJIbHI BUMOTH JI0 3aCTOCYBAHHSI IITYYHOTO 1HTEJICKTY.

ITP19. 3HaTy OCHOBHI 1CTOPUYHI €TaNu PO3BUTKY (Hi10COPCHKOI TyMKH, pO3YyMITH
CYTHICTb ICTOPUKO-KYJIBTYPHHUX MPOLIECIB CTAHOBJIEHHS YKPATHCHKOI Hallli.

8 — PecypcHe 3a0e3nmeueHHs peaJizalii nporpamMu

Kanpose
3a0e3nmeYeHHs

Peamizanis nporpamu 3abe3nedyyeTbcs KajpaMH BHCOKOi KBamidikamii 3
HAayKOBUMH CTYNEHSMH Ta BUEHUMM 3BAaHHSAMH, SKI MalOTh JIOCTaTHIH JOCBiA
HaBYaJIbHO-METOIMYHOT pOOOTH Ta BIJMOBINAIOTH KBasi(ikaiii BIAMOBIAHO 10
CHEIaJIbHOCTI 3T1JIHO JIIIEH31HHUX YMOB.

MarepiajibHo-
TexXHiYHe
3a0e3nmeYeHHs

MartepianbHo-TeXHIYHA ©0a3a (QakyJbTeTy MaTeMaTUKU Ta 1H(OPMAaTUKU
BIJINIOBIJJa€ Cy4aCHUM BHUMOTaM JUIsl 3a0e3ledYeHHs HaBYaJIbHOTO IpoLecy 1
BUKOHAHHS CIIy>)kOOBUX OOOB’SI3KIB CIIBPOOITHUKAMM CTPYKTYPHHUX IiJIPO3/LTIB
¢dakynpTeTy. Besi TexHika 3HaAXOAWTHCS B Mpale3aTHOMY CTaHi, cepelHidl BiK
IIK, mo eKcriyaTylooThCs, CTaHOBHTh S5 PpOKIB. Y HaBYaJbHOMY IMPOIIEC]
(GYHKIIOHYIOTh ~ KOMIT'IOTEpPHI  KJacW, JIeKLiiHI ayauropii, oO0xagHaHi
MYJIBTHMEIIHHIMH TIPOSKTOPAMH, EKpaHAMH.

Indopmaniiine Ta
HaBYaJbHO-
MeTOINYHE
3a0e3nmevyeHHs

Odiniitnuii Beb6-caiit YHY https://chnu.edu.ua mictuTh iH(OpMaIio mpo
OCBITHI TIpOrpamMu, HaBYaJbHY, HAYKOBY 1 BHXOBHY [ISUIbHICTh, CTPYKTYpHI
MiAPO3/ALIH, MpaBuiIa MpUidoMy, KOHTAakTU. Bci 3apeecTpoBaHi B YHIBEpPCUTETI
KOpPHUCTyBadl MalOTh HEOOMEKEHUH JOCTYI A0 Mepexi [HTepHeT.

Marepianu HaBYaJIbHO-METOAMYHOTO 3a0e3MeUeHHs] OCBITHBO-IPOQeciiHol
MporpaMy BUKJIAJeHI Ha cailTi kadeapu maremMatuyHoro MojentoBaHnHs YHY
https://mathmod.chnu.edu.ua

biGnioreunuit ¢onn Oaratoramy3eBuid, HapaxoBye TMOHaJ 2.5 MUIbHOHH
NPUMIPHUKIB BITYM3HSIHOI Ta 3apyOiXKHOI JIITEpaTypH, Y T.4. PIAKICHUX BHUJIAHB,



https://chnu.edu.ua/
https://mathmod.chnu.edu.ua/

CreliaJbHUX BUAIB HAYKOBO-TEXHIUHOI JIITEpaTypH, aBTOpedepaTiB qucepTaLil,
aucepTarii, >kypHamiB Ta Tra3zer. DOHI KOMIUIEKTYEThCS MarepiajamMu 3
MPUPOJHUYHUX Ta TYMaHITAPHUX HAYK, EKOHOMIKH, TEXHIKU Ta CYMIKHHX Tairy3ei.

Crpykrypa 06107i0TeKH cKiamaeTbes 3 12 BiaAUIB: HAyKOBO-METOJAMYHHUM,
KOMIUICKTYBaHHSI, HAyKOBOI OOpOOKHM JiTepaTypu, 30epiraHHs BITYM3HSIHHUX
BHJIaHb, 30epiraHHs 3apyODLKHHMX BHAaHb, 1H(MOpMaIiiHO-010mi0TpadiuHmiA,
[IHHUX Ta pPIOKICHUX KHHT, YWTAJIBHHUX 3aJiB, a0OHEMEHTIB, Taly3eBHIA,
KYJbTYPHO-TIPOCBITHUIILKOI poOOTH, iH(DOpMAIIHHUX TEXHOJIOTIH.

[rat 6i6mioTekn Hamiuye 92 ocobu, 3 HUX: 78 0i0IIOTECUHUX MPAIiBHUKIB, 14
— TeXIepPCOHAIL.

bi6GmioTeuyne 00CIyroByBaHHA 3IIHCHIOETBCS YOTHpPMAa aOOHEMEHTaMH 1
BiChMOMa YHUTAILHUMHU 3aJIaMH.

3araneHuil Qonx HaykoBoi Gibmioreku YHY — 2589896 mp.: HaykoBoi —
1218589 mp., HaBuanbHoi — 184388 mp., XymoxHboi — 96540 mp., iHO3eMHOI —
377566 mp., xypHamiB — 654951 mp., raszer (xommiektu) — 1478 mp.,
aBropedepariB — 95358 np., aucepraniii — 1020 mp.

YuranpHi 3amu 3a0e3medueHi 0e3qpOTOBUM JOCTYNOM 10 Mepexi [HTepHer.
Bci  pecypcu  6i0mioTeku  AOCTYmHI — 4epe3  CaT  YHIBEPCUTETY:
https://library.chnu.edu.ua.

Bax1uBUM €NEKTPOHHHM pECypcoM TaKoXK € eJleKTpoHHa Oibmioreka (3
JIOKQJIBHOT MEPEXkKi YHIBEPCUTETY), I € TToHa 6409 TOBHOTEKCTOBUX JIOKYMEHTIB
(Mapy4YHUKIB, HaBYaJbHUX  ITOCIOHMKIB, MoHoTpadii, METOIUYHHIX
peKOMEH IaIlii).

3 ciyas 2017 p. B UHY Bimkputo gocTtynm A0 OJHi€l 13 HaHOLIBLINX
HayKoMeTpuuHuX 0a3 nannx Web of Science.

3 mucronana 2017 poxy B UHY BimkpuTOo AOCTYH A0 HAyKOMETPHYHOI Ta
yHiBepcanbHOi pedeparuBHoi 0a3u ganux SCOPUS BupaBuunrsa Elsevier.
JlocTyn 3IiCHIOETBCS 3 JIOKAJIbHOI MeEpeXi YHIBEPCHUTETYy 3a TOCHIAHHIM
https://www.scopus.com

9 — AkagemMiuHA MOOIJIBHICTL

Hauionanbna Ha ocHOBI JBOCTOpPOHHIX JOroBOpiB MDK YepHIBEIbKUM HalllOHAJIbHUM
KpeIuTHA yHiBepcuteToM iMeHi IOpis denproBrya Ta 3akiialaMi BUIIOi OCBITH YKpaiHU.
MOOIIbHICTD

MixkHapoaHa VY pamkax nporpamu €C Epasmyct Ha OCHOBI JIBOCTOPOHHIX JIOTOBOPIB MiX
KpeaIuMTHa UYepHiBelIbKMM HalllOHAIbHUM YHIBepcuTeToM iMeHl [Opis denpkoBuuya Ta
MOOITBHICTD HaBYaJIbHUMHU 3aKJIa/laMH KpaiH-MIAPTHEPIB.

HaBuanus HaBuanHs i1HO3eMHUX 37100yBadiB BMIOI OCBITHM IMPOBOJUTHCS Ha 3arajibHUX
IHO3eMHHX YMOBax 3 J0JaTKOBOK MOBHOIO IMiJITOTOBKOIO

3100yBa4iB BULIIOT
OCBIiTH



https://library.chnu.edu.ua/
https://www.scopus.com/

IlepeJiik KOMIIOHEHT OCBITHBLO-NIPOdeciiiHOI MPOorpaMu Ta IX JIOriYHa

MOCJIi/IOBHICTH
KomMmmonenTu ocBiTHBOI TporpaMu KiTbKiCTE dopma
Kon u/n (HaBYaNBHI IUCIUILTIHYU, KYPCOBI IPOEKTH (POOOTH), . HiICyMK.
MIPaKTHUKH, KBaJi(ikalliiiHa podoTa) KpEIUITIB KOHTPOJTIO
0060B’s13k0Bi kKOMnoHeHTH OII
OK1 AKTyaJlbHi IUTaHHSI iICTOPI1 Ta KYyJIBTYpH YKpaiHu 3 €K3aMeH
OK2 Ykpaincbka MoBa (3a Mpo¢eCiiHUM CIIPSIMYBaHHSIM) 3 eK3aMeH
OK3 [Ho3emHa MoBa (3a POoQeciiHUM CIIPSIMYBaHHSIM) 6 3aJiK,
€K3aMeH
OK4 digocodis 4 eK3aMeH
OKS5 3acobu pekpeariitHo-0340pOBYO] MisTTBHOCTI JUISt HA0YTTS 3 3aITiK
npodeciiHux 3110HOCTeH
OK6 Anrebpa i reoMeTpist 8 eK3aMeH
OK7 Amnani3 ganux 3 eK3aMeH
OKS8 ApXITEKTypa 00UHCITIOBATBHIX CUCTEM 4 3aJTIK
OK9 ba3u nanux ta iHhopMalliiiHi CHCTEeMH 5 eK3aMeH
OK10 Bunaakosi npouecu 4 eK3aMeH
OKl11 [ JIuckperHa MaTeMaTuKa 5 3aJiK
OK12 | HudepenuianbHi piBHIHHS 7 3alliK,
eK3aMeH
OK13 | Komn'totepHi Mepexi 4 eK3aMeH
OK14 MaremaTuyHe Ta KOMI'FOTEPHE MOJCITIOBaHHS 5 eK3aMeH
OK15 | MaremaTuuHui aHai3 10 eK3aMeH
OK16 Metoau onTuMi3artii Ta JOCTiHKSHHS onepariii 6 3aJiK,
eK3aMeH
OK17 | OcHoBu iH(hopMaliiiHOT Oe3meKu 4 €K3aMeH
OK18 | OcHOBH CHCTEMHOTO aHAIIi3y 5 eK3aMeH
OK19 [ O0'exTHO-Opi€eHTOBaHE MPOrpPaMyBaHHs 5 3aJiK
OK20 | OGuucnoBajibHI METOIU 4 €K3aMeH
OK21 [ Onepauiiini cucteMu 4 €K3aMeH
OK22 | OcHOBU IHTEPHET-TEXHOJIOT1H 3 3aJliK
OK23 | OCHOBH HITYYHOTO 1HTEJIEKTY 5 €K3aMeH
OK24 [ Ilpuknanuuii QyHKIIIOHAIBHUHN aHami3 3 3aJiK
OK25 | [IporpamyBaHHS 14 3alliK,
eK3aMeH
OK26 | IIpoexkTyBaHHS IPOrPaMHUX CUCTEM 4 €K3aMeH
OK27 [ Cucremu Ta METOAM NPUHHATTS pillIeHb 4 €K3aMeH
OK28 | TexHosorii MalIMHHOTO HABYAHHS 3 3aJTIK
OK29 | Teopist anropuT™MiB 5 €K3aMeH
OK30 [ Teopist iiMOBIpHOCTE! Ta MaTeMAaTUYHA CTATUCTHKA 5 €K3aMeH
OK31 Teopist KepyBaHHS 4 €K3aMeH
OK32 [ Data Mining 3 BukopuctanHsiMm MoBu Python 3 3aJiK
OK33 | KypcoBa poboTta 3 3aXUCT
OK34 [ OGuucaroBasibHA MpPaKTHKA 6 3aXUCT
OK35 | BupoOHnya npakTuka 6 3aXHUCT
OK36 | Ksamidikariiina pobota 6 3aXUCT
3arajbHuii 00csIT 000B'SI3KOBUX KOMIIOHEHT: 177 (74 %)
Bu6ipkosi komnonentu OIl
BK1 bazoBa 3aranpHOBIChKOBa MMiITOTOBKA (TEOpETUYHA 3,0 nudepeH-
MirOTOBKA)™ iHOBaHUHI
(000B's13k0Ba AJ1s1 3100YBaYiB YOJIOBIYOI CTaTI 3T1THO 3aI1K




nocranoBu Kabinery MinictpiB Ykpainu Ne734 Bin
21.06.2024 p.).

JMCUUIUTiHY BUTBHOTO BUOOPY OOMPAIOTHCS CTYIEHTAMU 3
KaTaJiory BUOIPKOBHX JUCIUILIIH (aKyJIbTETy Ta
YHIBEPCUTETY Ta YUTAIOTHCS BIPOJOBXK 2-8 ceMecTpiB
HaBuaHHSA: https://mathmod.chnu.edu.ua/studentu/sylabusy-
navchalnykh-dystsyplin/sylabusy-oboviazkovykh-ta-
vybirkovykh-navchalnykh-dystsyplin-bakalavriv-systemnoho-

analizu/

3arajom
60,0

3aIKU

3arajibHuii 00cAT BUOIPKOBMX KOMIIOHEHT:

63 (26 %)

3ATAJIHUM OBCAT OCBITHHOI IPOI'PAMU

240



https://mathmod.chnu.edu.ua/studentu/sylabusy-navchalnykh-dystsyplin/sylabusy-oboviazkovykh-ta-vybirkovykh-navchalnykh-dystsyplin-bakalavriv-systemnoho-analizu/
https://mathmod.chnu.edu.ua/studentu/sylabusy-navchalnykh-dystsyplin/sylabusy-oboviazkovykh-ta-vybirkovykh-navchalnykh-dystsyplin-bakalavriv-systemnoho-analizu/
https://mathmod.chnu.edu.ua/studentu/sylabusy-navchalnykh-dystsyplin/sylabusy-oboviazkovykh-ta-vybirkovykh-navchalnykh-dystsyplin-bakalavriv-systemnoho-analizu/
https://mathmod.chnu.edu.ua/studentu/sylabusy-navchalnykh-dystsyplin/sylabusy-oboviazkovykh-ta-vybirkovykh-navchalnykh-dystsyplin-bakalavriv-systemnoho-analizu/
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Web-rexmosors Ta
web-aporpavysanns
Bubipxona
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JArAILUOYHIBEPCH

CEMECTP S

OnepaLyitii CHCTeMH

MNporpasysansn
T3 nigTpemca seb-
sacrocymnsis

Horanfisens 30-
rpaduxa

Craopesun web-
AopaTxs
13 33CTOCYyBaMHAM
Dyango

Cywsesi CYER

CEMECTP 6

OcHosu
iHDOPMBLIEHOT

Geanexn

Cucrenne
NPOTPaMYyBaHHA

KoxTpans sxocTi Ta
TeCTyBaHHR
NPOTPAMHO
3a0e3neveHHn

NMnaropmn
KODPNOPATHEHKX
IHDOPMALIHHIX

CHcTem

Cucremm WITYSHO
HTRNeKTY

Maresarwusi moaent
B SKOHOMILY

Axania | sayanbays
AaHux 8 R

Npodecinma
IHOJeMHa MOBa

CEMECTP 8

CEMECTP7

3acobu pexp -03n,
- st
HabyTTR Npoecimmx
aniGHocTeR

AHaniz aasoc

MeToam onmumiaaui
~ Ta AOCIWDKEHHR

Cucresm 1a meTonm
= pi

DataMining

3 BHKOPMCTAHHAM

moax Python

Keanipicauisa
poGora

Heumea noroa ¢
DRI E TSR AX
cucmamax

Ilaardopun
KOPHOPATHENNX
impopaanmiiimex

cucres

In
cucmenn ofitixy ma
AoacmmKR
Vnpaavinns IT
Rpocman
Pospofixa mperpasmmy;
ADXATKIS LA
Mobixnswx mpRCTpoin
K s :
Texmozoril B

Y UPABTIHEI HPOCKTAMN
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3. ®opma arecTaiii 3100yBaviB BUILOI OCBIiTH

ATecTalisi BUITyCKHUKIB OCBITHbOI mporpamu «CHUCTEMHHI  aHami3»
cnemianbHocTi F4 CucremHuil aHami3 Ta Hayka Ipo JlaHi IMPOBOJUTHCA Yy (opmi
3aXHMCTy BUITYCKHOI KBaJli(piKaIifHOi poOOTH.

Bunyckna kBamidikaiiiina po6oTa Mae mepeadadaTH po3B’SI3aHHS CKJIAIHOT
Crieliai30BaHoi 3amayi  abo TpakTHYHI TPOOJeMH CHCTEMHOIO aHamizy 13
3aCTOCYBaHHSAM TEOPETUYHUX TOJIOKEHb 1 METOJIB CUCTEMHOTO aHalizy Ta/abo
iHQOpMaIIHHUX  TEXHOJOTIA 1  XapaKTepu3yBaTHUCS  KOMIUIEKCHICTIO  Ta
HEBU3HAYEHICTIO YMOB.

KBamiikarmiiina poOoTa BHKOHYEThCSI 3 METOIO y3arajJbHEHHS Ta
cUcTeMaru3aiii Ha0yTUX TEOPEeTUYHMX 3HAHb 1 MPAKTUYHUX HABHUOK Yy cdepi
KOMIT FOTEPHUX HAYK Ta iHPOPMAIIMHIX TEXHOJIOTIH.

[i BuKOHAHHS Ta 3axHCT Tepes ek3aMeHariitHo komiciero (EK) e mepeBipkoro
MIATOTOBKM (DaxiBIsl 10 CAMOCTIHHOI MISUIBHOCTI 3 0OpaHOi CHEliaIbHOCTi, HOTO
3M10HOCTEN CaMOCTIMHO aHali3yBaTW CTaH MpoOJieM y TMEBHIN rainy3l HayKw,
PO3p00JIATH HEOOX1THI MPOIO3HIII].

Mera BuKOHaHHsI KBajidikaiiiiHoi poOOTH ToJyisirae B ToMmy, o0 3700yBay
HABYUBCS 3aCTOCOBYBATH OJiepKaHl HUM TEOPETHUYHI Ta MPAKTUYHI 3HAHHSA 1] Yac
CaMOCTITHOTO BUKOHAaHHS KOHKPETHUX 3aBllaHb, fKI BIJANOBIIal0Th HOTO
CHELIaJIbHOCTI.

3100yBau, roTyroun KBajidikalliiiny poO0Ty, BAOCKOHAIIIOE CBOIO MPOdeciiiny
MIATOTOBKY, BHUKOPHCTOBYIOUM pI3HOMAHITHI METOAM aHali3y KOMII FOTEPHUX
cucteM, iH(popMalliiiHi HOTOKH B HUX Ta NPOEKTYE CKIAAOB1 YACTUHU LIUX CUCTEM.

JIJIst KO’KHOTO CTYJIEHTa MPU3HAYAETHCS KEPIBHUK POOOTH, a TaKOK HEOOX1TH1
KOHCYJIbTAHTH.

KBanigikariiiina po6oTa € caMOCTIHUM JOCHIIKEHHSIM CTyJeHTa. Y KBami(i-
KaliiiHiii poOOTI HEe Moke OyTH akajeMiuyHoro ruariaty, ¢anbcudikaiii Ta
CIUCYBaHHSA. 3aKiHY€Ha poOOTa ONPUIIOAHIOETHCA Ha OQiliiHOMY calTi Kadeapu
MaTeMaTHIHOTO MOJICTIOBAHHS Ta/a00 IHCTUTYIIHHOMY PEIO3UTOPIi YHIBEPCUTETY
Archer.

ATecTarlis 311HCHIOETHCS BIAKPUTO 1 IMyOJIIYHO.



w

VIIMOBUTHOCTI ITPOIrpaMHHUX KOMIIETCHTHOCTEN

4. Marpuus B

KOMIIOHEHTaM OCBITHLO1 IIPOrpaMu
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DK 1

DK 2
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DK 5 + + + + + |+
DK 6 + + 0+ |+ |+ + + |+ + + |+
K 7 + + + + + + + |+
@K 8 + + + + + + | +
@K 9 + + |+ + + + + |+
®K 10 + + + + |+
DK 11 + |+ + + + |+
K 12 + + + |+
K 13 + + + + |+
5. MaTpuus 3a0e3ne4eHHsi NPOrpaMHHUX pe3y bTarTiB Hap4yanud (I1P)
BIAMOBIIHUMH KOMIIOHEHTAMHM OCBITHBLOI IPOrPaMu
TP 1 + + |+ + |+ + + + +
TP 2 + + + + | + + +
P 3 + + + +
IIP 4 + + + +
P 5 + + + +
TP 6 + + + +
TP 7 + + + + +
TP 8 + + |+ |+ + + + |+ [+ ]+
TP 9 + + |+ + + + + + |+ [+ ]+
TP 10 + + + + + + + |+
P 11 + + + + + |+




1P 12

TP 13

I1P 14

IP 15

I1P 16

IIP 17

IIP 18

+ |+ |+ |+ |+ +]+

I1P 19

|+ |+ |+ + |+ +]+

+ |+ |+ |+ |+ +]+




