gu HauioHanbHUI TeXHIYHKUIA yHiBEpCUTET YKpaiHu
ag «KUTBCbKUA MNOMITEXHIYHUA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Kadegpa matematmyHmUx
MEeTO/AiB CUCTEMHOTIO aHanisy

Mepexi baleca B cuctemax niagTpMmMKu

NPUMNHATTA pilleHb

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PiBeHb BULOI OCBiTH
Fany3b 3HaHb
CneujianbHictb

OcBiTHA nporpama
CraTyc gucuuniiim
dopma HaBYaHHA

Pik nigrotoBku, cemectp
O6car aucuunninm

CemecTpoBuii KOHTpONb/
KOHTPO/bHI 3axoaun
Po3knapg 3aHATb

MoBa BMKNapaHHsA
IHpopmauis npo
KepiBHUKa Kypcy /
BUKNajZaudiB

Po3miweHHA Kypcy

PeKBi3UTU HaBYa/IbHOI AUCLUNAIHU

Mepwulii (6akanaepcoKuii)

12 IHghopmayiliHi mexHonoaii

124 CucmemHuli aHani3

CucmemHul aHani3 i ynpasniHHA

Bubipkosa

04YHa (0eHHa)

3 Kypc, OCiHHIl cemecmp

4 Kpeoumu EKTC, 120 200. (nekyii - 36 200., npakmuyHi - 18 200., CPC - 66 200.)
3anik/MKP

schedule.kpi.ua
YKpaiHceka

0.m.H., doyeHm, TepeHmoes OnekcaHOp MuKoaaliosu4, mowma:
o.terentiev@gmail.com

Cucmema Moodle

Mporpama HaB4Ya/AbHOI AUCLUNNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

Mpoepamy Has4yanbHOi JucyunniHu «Mepexci balieca 8 cucmemax MiOMPUMKU MPUUHAMMA
piwieHb» po3pobseHo y 8idnosioHOcMi 00 0c8IMHbO-NpogeciliHoi npozpamu nMid20mosKu mazicmpie
O0pyz2020 pieHa suwoi oceimu 3a cneyianvHicmio 124 «CucmemHuli aHaniz» y aanysi Komn’romepHux
Hayk. Ua ducyunniHa exodume 00 YuUKay npogpeciliHoi nidecomosku ma mae cmamyc 8ubipkosoi.
3azanbHuli obcaz Kypcy cknadae 4 kpedumu EKTC.

lpedmemom sus4eHHs OUCYUNIHU E:
e  Memoou, nioxo0u ma mexHos02ii 06pobKU cmamucmu4yHUX OaHUX;
®  PO3WUPEHHA MeopemuyHUX i MPAKMUYHUX 3HOHb MA HABUYOK Yy 30CMOCY8aHHI memodis
06pobKU 0aHUX, 3 akueHmom Ha balieciscbki Memoou ma Oepesa pilieHb;
® BUKOPUCMAHHA balieciscbKux mepexc i Oepes pilieHb y rnpouyeci npuliHAMms pilieHs;
® [IPAKMUYHe 8rnpo8aOHEeHHA 3a3HA4YeHUXx mioxodie 014 pPo38°A3aHHA PIBHOMAHIMHUX
30800Hb CUCMEMHO020 aHAMI3y ma po3pobKuU cucmem nidMpPUMKU NpuliHAMMS pileHsb.

Bus4eHHs HaBYAnAbHOI OucyunaiHu HAyineHo HA opMyB8aHHA, PO3BUMOK Ma 3AKPINAeHHs Yy
3006y8a4ie MakKux 3a2aa1b6HUX Ma ¢axosux KomnemeHmHocmeli: 3K 1 30amHicme 0o abcmpakmHoz20
MUCAEHHS, aHanizy ma cuimesy, 3K 7 30amHicme 0o nowyky, obpobaeHHs ma aHanizy iHgpopmauii 3
pi3HuUx Oxcepesn, 3K 11 30amHicme npulimamu obrpyHmosaHi piweHHsa, ®K 2 30amHicme 0o susasneHHsA
cmamucmu4Hux  30KOHOMipHOcmell  HedemepMiHOBAHUX  fA8UW,  3ACMOCYBAHHA  Memodis
064UCN108ABHO20 IHMeseKkmy, 30KpemMa CcMmamucmuy4Hoi, Helipomepexresoi ma He4dyimkoi obpobku
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0aHuUX, Memodie MAWUHHO20 HOBYAHHA MA 2eHEeMUYH020 Npo2pamysaHHA mowo, ®K 11 30amHicme 0o
iHmeneKkmyanbHO20 QGHANI3Yy OGHUX HA OCHOBi Memodie 06YUCAHBA/ILHO20 iHMENEeKMY BK/AYHO 3
8e/IUKUMU ma M02aHO CMPYKMypos8aHUMU OaHUMU, iXHbOI ornepamueHoi obpobku ma ei3yanizayii
pesysibmamie aHani3y 68 rnpoyeci po38’a3y8aHHA MNpuknaadHux 3ada4y, ®K 22 30amHicme
suKopucmosysamu MoOBU WMY4YHO20 iHMesneKkmy npu po3pobui npoepamHoz2o0 3abesnevyeHHA
iHmenekmyanvHuUx iHopmayiliHux cucmem, 30aMHICMb OpiEHMys8amucad 8 Pi3HUX munax
iHMenekmyanbHUx cucmem i mexHonoeill, cmasumu 3a80aHHA MobydosU iHMeneKmyasbHUX cucmem
0718 8uUpiweHHsA 3a80aHHA 8ubopy sapiaHmis 8 npobsiemHoi 06s1acmi, W0 M02aHO opPMAasIi3yEMbCA.
Mo 3asepweHH0 Kypcy cmydeHm mae Habymu HacmynHi npo2pamHi peynemamu Ha84YaHHA: 1P
4  BuKkopucmosysamu  mMemoou  0b64uUcnt08asbHO20  iHMeaAeKmy,  MAWUHHO20  HABYAHHS,
Helipomepexcesoi ma HedyimKkoi 06pobKu OaHUX, 2eHeMUYHO20 MA e8Oo/yilIHO20 NPo2paMy8aHHA 05
p0368°’A3aHHA 300a4 PO3Mi3HABAHHSA, NMPO2HO3YBAHHA, Kaacugikauii, ideHmugikauii 06’ekmie KepysaHHSA
mowo, [P 12 3acmocosysamu memoou ma anzopummu o064ucaeanbsHo20 [HmMeasekmy ma
iHMmenekmyanbHo20 aHaAMi3y OGHUX 8 3a0a4Yax KAACUQIiKayil, NpoeHO3y8aHHSA, KAACMepHOo20 aHAAI3Y,
MOWYKy acoyiamusHUX npasus 3 BUKOPUCMAHHAM MPO2PAMHUX [IHCMpPyMeHmig nmiompumku
6a2zamosumipHo20 aHani3y 0aHUX Ha OCHOo8i mexHosoeili DataMining, TextMining, WebMining, P 19
Po3pobasmu cucmemu po3nizHasaHHA o0bpasie ma Kaacugikayii 8 pisHux npedmemHux obaacmsx,
06rpyHmosaHo subupamu ma 8UKOpUCmMosysamu asn20pUMmu po3rnisHa8aHHA obpasie ma nposooumu
HABYAHHA cucmem po3ni3HasaHHA obpasis, P 24 Po3ymimu pi3Hi munu iHmeaekmyanbHUX cucmem i
mexHosoeill; cmasumu 3a80aHHA rnobydosu iHMesneKmMyanbHUx cucmem 0714 BUPIUEHHA 3G80AHHA
subopy sapiaHmis 8 npobaemHoi 0baacmi, Wo No2aHO hopPMari3yemMscA.

2. MpepekBi3uTK Ta NOCTPEKBI3UTU AUCLMNAIHU (MicLe B CTPYKTYPHO-N0riYHiA cxemi HaBYaHHA 3a
BiANOBiIAHOIO OCBITHLOIO NPOrpamoto)

MincQucyunniHapHi 38°A3Kku: eus4yeHHA OaHoi OucuunaiHu 3abe3nedyyemocs OucyunaiHamu
0608’A3K08020 KOMIMOHEHMY YUKAi8 3a2asbHOI ma rpogeciliHoi nidcomosKu: «meopia limosipHocmeli»,
«MamemMamu4Ha s102iKa i meopis an20pummis» ma «mamemamuyHuli aHaniz». BusyeHHsa oucyunniHu
«Data Science» 3a6e3ne4yye 30C80€HHA OUCYUNAIH HOPMAMUBHO20 6s10KY Makux, AK «IHmMenekmyanoHul
aHani3 0aHUXx» ma «Po3nizHasaHHA 0bpasie», «Memoou ma cucmemu Wmy4yHo20 iHmesanekmy», moujo.

3. 3MmicT HaBYaNbHOI AUCUUNNIHU

Mepenik po3dinie i mem AucyunaiHu
Tema 1. 3acmocysaHHA meopemu batlieca 8 Memoodax onmumizayii ma an2o0pummax.

Tema 2. MamemamuyHi moodeni y 8uznadi mepex balieca 0718 OUIHIOBAHHA CMOXACMUYHOI
80/0MUMBHOCMI.

Tema 3. AHcambriesi modesi ma memodu 8 3a0a4ax MPo2HO3HO20 MOOEsTH0B8AHHSA.

Tema 4. BaeamogakmopHuli aHani3 Ha ocHosi Mepexc balieca.

Tema 5. Mepexi balieca 05 supiwieHHs 3a0a4 CUCMEeMHO20 AHANI3Y.

Tema 6. lNpuliHaAmMmas piweHb i3 8UKOPUCMAHHAM Mmemodie ma nioxodie mepexc balieca.

Tema 7. Modeni ma memoodu wmy4yHo20 iHmenekmy i3 UKOPUCMAaHHAM b6alieciscbKo2o nioxoody.

Tema 8. Memoodosoeia balieciscokux iHmMenekmyanbHUX MexHo102il.

Tema 9. Po3e’a3ok 3a0ayi nobydosu mononozii mepex balieca npu mooento8aHHi Ha OCHO8I
CMamucmuYHuUx OaHUX.

Tema 10. BupiweHHs 3a0a4 Kaacugikauii modenamu y euenadi mepexc balieca

Tema 11. 3a2aabHA XAPAKMePUCMUKA cucmem MiOMmpumMKU npuliHAMmSA pileHb HA OCHO8|

mepexc balieca.




Tema 12. Cucmemu susesneHHA Ma Kaacugikayii mekcmie Ha coHosi mepex balieca. @inompu
npomu crnam-rnosioomseHso.

Tema 13. JuHamiuHi mepexci balieca 8 cucmemax po3ni3Ha8aHHA MO8U.

Tema 14. lMpuknadu suKopucmaHHA mepexc balieca 8 meduyHux, gilicbkosux ma ¢iHaHCo8UX
cucmemax nNiOMpUMKU NPUUHAMMA pileHs..

Tema 15. [lobydosa ma  8uKOpucmaHHA  Mepexc  balieca 014  OUiHIOBAHHSA
KpedumocrnpoMoXHOCMI KaieHmie 6aHKy.

Tema 16.

mooesnel.

MoOyni cKkopiHe08020 KOOy, imMnaemeHmMauyia ma Kanibposka mamemamuyHUX

Tema 17. lobyodosa apximekmypu CIII1P i3 sukopucmaHHAM mepexc balieca

Tema 18.

nobydosu ma nPakMu4Ho20 8UKOPUCMAHHA Mepex balieca

02140 cneyianizosaHUx npo2pamHux 3acobie ma aHagsiMuyHUX naAaMpopm 014

4. HasuyanbHi matepianu Ta pecypcum

bazosa nimepamypa:

1.

10.

11.

3zyposcbruli M.3. balieciscoki mepexci 8 cucmemax MiOMPUMKU npulHAMMA pilieHs
(Has4anbHUli NocibHUK) / 32yposckekuli M.3., biowkK [1.1., TepeHmses O.M., lpocAHKIHA-
Xapoea T.I. — K: TOB “BudasHu4e nionpuemcmeo Edenveelic”, 2015. — 300 c. — ISBN 978-
966-2748-73-4

bidrok .I. MpuknadHa cmamucmuka (Hags4yanbHUli nocibHuk) / T[1.1. bidok, O.M.
TepeHmeoes, T.I. MpocaHkiHa-apoesa. — BinHuys : M1 “T/] Edenveelic i K”, 2013. — 288 c. —
ISBN 978-966-2462-21-0. - Pexcum docmyny:
https://ela.kpi.ua/handle/123456789/19563

Getting Started with SAS Enterprise Miner 12.3. — Cary, NC: SAS Institute Inc., 2013. — 68
p. [EnekmpoHHul pecypc]. - Pexcum docmyny :
http://support.sas.com/documentation/cdl/en/emgsj/66375/PDF/default/emgsj.pdf
Developing Credit Scorecards Using Credit Scoring for SAS Enterprise Miner 12.1. — Cary,
NC: SAS Institute Inc.,, 2012. — 42 p. [EnekmpoHHuUli pecypc]. — Pexcum odocmyny :
http://support.sas.com/documentation/cdl/en/emcsgs/66008/PDF/default/emcsgs.pdf
Jim Georges. Applied Analytics Using SAS Enterprise Miner 5 Course Notes was
developed. — Cary, NC: SAS Institute Inc., 2007. — 597 p. [EnekmpoHHuli pecypc]. — Pexcum
docmyny :
http://datamining.tmit.bme.hu/Applied_Analitics_Using_Enterprise_Miner_5.pdf
Lncopoxec . MNpuknadHa aHanimuka i3 3acmocysaHHAM SAS Enterprise Miner 5 / /.
Lxncopdec — Kapu: SAS Institute Inc, 2007. — 600 c.

Base SAS 9.4 Procedures Guide: High-Performance Procedures. — Cary, NC: SAS Institute
Inc., 2013. - 172 p. [EnekmpoHHuUli  pecypc]. — Pexcum  docmyny :
http://support.sas.com/documentation/cdl/en/prochp/66409/PDF/default/prochp.pdf
Constable N. SAS programming for Enterprise Guide Users/ N. Constable — Cary: SAS
Institute Inc, 2010. — 292 p.

Georges J. Applied analytics using SAS Enterprise Miner course notes/ J. Georges, J.
Thompson, C. Wells— Cary: SAS Institute Inc, 2010. — 700 p.

SAS Enterprise Guide 6.1. — Cary: SAS Institute Inc, 2013. — 230 p. [EnekmpoHHuUl pecypc].
- Pexcum docmyny :
http://support.sas.com/documentation/onlinedoc/quide/tut61/en/menu.htm
Mohammed J. Zaki, Wagner Meira, Jr., Data Mining and Machine Learning: Fundamental
Concepts and Algorithms, 2nd Edition, Cambridge University Press, March 2020. ISBN:
978-1108473989. — Pexcum 0ocmyny: https://dataminingbook.info/book html


http://support.sas.com/documentation/cdl/en/emgsj/66375/PDF/default/emgsj.pdf
http://support.sas.com/documentation/cdl/en/emcsgs/66008/PDF/default/emcsgs.pdf
http://support.sas.com/documentation/cdl/en/prochp/66409/PDF/default/prochp.pdf
http://support.sas.com/documentation/onlinedoc/guide/tut61/en/menu.htm

Hodamkosa nimepamypa:

1. Cepeees-lopuuHcoKkuli O. 0., lweHko [. B. IHmenekmyanvHUli aHaniz OaHuUx
(komn’rtomepHuli npakmukym) [EnekmpoHHuli pecypc] : Hae4y. nocib. 0a8 cmyo.
cneyianeHocmi 122 «Komn’tomepHi HayKu ma iHpopmayiliHi mexHonoe2ii», cneyianizayil
«IHhopmauyiliHi cucmemu ma mexHosnoeii NpoekmysaHHA», «CucmemHe MPoeKMyB8aHHA
cepsicie» / O. O. Cepeees-lopyuHcokull, I. B. lweHko ; KMl im. lzopsa CikopcbKozo. —
EnekmpoHHi mekcmosi 0aHHi (1 ¢alin: 1,72 M6alim). — Kuis : KIl im. lzops CikopcbKoeo,
2018. - 73 C. - Pexcum docmyny:
https://ela.kpi.ua/bitstream/123456789/24971/1/Komp_prakt.pdf

2. 0. M. Trofymchuk, P. I. Bidyuk, T. I. Prosyankina-Zharova, O. M. Terentiev. Decision
Support Systems for Modeling, Forecasting and Risk Estimation (Monograph). — LAP
LAMBERT Academic Publishing, 2019. — 176 p. — ISBN-13: 978-3-659-61214-5. — ISBN-10:
365961214e. - EAN: 9783659612145. - Pexcum docmyny:
https://www.morebooks.shop/store/gb/book/decision-support-systems-for-modeling,-
forecasting-and-risk-estimation/isbn/978-3-659-61214-5

3. Pang-Ning Tan Michael Steinbach Vipin Kumar. Introduction to Data Mining. Pearson
Education Limited 2014. — 719 p. — ISBN 10: 1-292-02615-4. — ISBN 13: 978-1-292-02615-
2. —  Pexum docmyny:  https.//www.ceom.ou.edu/media/docs/upload/Pang-
Ning_Tan_Michael_Steinbach_Vipin_Kumar_-_Introduction_to_Data_Mining-
Pe_NRDK4fi.pdf

HaB4yasnibHUMA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLUNIHU (OCBITHBOrO KOMMNOHEHTa

Jlekuii, NpaKmMu4Hi 3aHAMMSA, BUKOHAHHSA AHAMAIMUYHO-PO3PAXYHKOBUX 30800HbL, OUCKYCIl, aHanI3
KOHKpemHux cumyauiti, KomaHOHa poboma, ModyabHA KOHMpPOsbHA poboma.

CTpyKTypa KpeIUMTHOT0 MOIYJIsl
Kinekicts roguna
y TOMY YHCI1

Ha3Bu po3aiiiB i Tem

Bevoro Jlexuii Hp?KTHqu. Jlaboparopui | CPC
(ceMiHapChK1)
1 2 3 4 5 6

«baiieciecokuil ananiz danux ¢ cucmemax NIOMPUMKU RPUTHAMMA PILLEHD )
Tema 1. 3acTtocyBaHHA TeOpeMH
Baiteca B meromax onrumizamii Ta 8 2 1 5
aIrOpUTMaXx.

Tema 2. MartematuuHi Mojeni y
BUTJISIL MEpEeK batiecca g
OLIIHIOBAHHS CTOXaCTHUYHOT 8 2 1 S
BOJIATHUJILHOCTI.

Tema 3. AmncamOneBl Mozenl Ta
METOJM B 3aJja4ax IMPOTHO3HOTO 8 2 1 5
MOJIEIIOBAHHS.

Tema 4. bararodaxkTopHuii aHasi3 Ha
ocHoBi Mepesx baiieca. 6 2 1 3

Tema 5. Mepexi baiteca s
BUPIIICHHS  3aJad  CHCTEMHOTO 6 2 1 3
aHawizy.




Tema 6. IlpuiiHATTA pimeHs 13
BUKOPUCTaHHAM METO/IiB Ta
miaxoiB Mepex baiieca.

Tema 7. Mogem Ta MeToau
MITYYHOTO IHTETIEKTY 13
BUKOPHUCTAHHSIM 0aifeciBCHKOTO
MIXO0TY.

Tema 8. Metomomoris 0alleCiBChKUX
IHTEJEKTYaIbHUX TEXHOJIOT1H.

Tema 9. Po3B’s130k 3aadi moOya0BH
tonoyiorii  Mepex  baiteca  mpm
MO/JIEIOBaHHI1 Ha OCHOBI
CTaTUCTUYHUX JIaHUX.

Tema 10. Bupimenns 3amay
kinacudikamii MOAEISAMH y BHUIJISI
Mepex balieca

Tema 11. 3araibHa XapakTepUCTHKA
CUCTEM  TIATPUMKHA  MPUHHATTS
pileHs Ha OCHOB1 Mepex baiieca.

Tema 12. CucremMu BUSBICHHS Ta
kinacudikamii TEKCTIB Ha COHOBI
mepex baiteca. ®inpTpu TIpoTH
CIaM-TIOBiJOMJICHb.

Tema 13. Iunamiuni mepexi baiieca
B CUCTEMaXx PO3ITi3HABAHHS MOBH.

Tema 14. Ilpuknaan BUKOPUCTAHHS
Mepexx  balleca B MeOUYHHX,
BIICHKOBHX Ta (hiHaHCOBUX
CUCTeMaxX MIATPUMKH TMPUHHATTS
pIIICHB..

Tema 15. [To6ymoBa Ta
BUKOPUCTaHHA Mepex baiieca s
OILIIHIOBAHHSI KPEAUTOCIPOMOKHOCTI
KJIIEHTIB OAHKY.

Tema 16. Moaymni CKOPIHTOBOTO
KOJy, IMIUIEMEHTAallisg Ta KaJiOpoBKa
MaTEeMaTUYHUX MOJIEIEH.

Tema 17. IlobymoBa apXiTeKTypH
CIITIP i3 BHUKOpPUCTaHHSIM MEPEX
baiieca

Tema 18. Ommsan croermiani3oBaHUX
MpOrpaMHUX 3aco0iB Ta
aQHATITUYHUX wiatdopm JUTSL
no0y10BU Ta IIPaKTUYHOT O
BUKOpPHCTaHHs Mepex baiieca

Pazom 3a posmpiiom

120

36

18

66

3anix

Bceboro roqun

120

36

18

66




Jlexkuiiini 3aHAaTTH

519'[ Hazpa Temu siek1iii Ta nepesik OCHOBHUX MUTaHb

1. | Tema l. 3actocyBanns Teopemu baiieca B MeTogax ontumisaiiii Ta ajropurmax.

2. | Tema 2. MaremaTnuHi Mo/ieTIi y BUTJIAII Mepex baiieca [71s OLlIHIOBaHHS CTOXAaCTUYHOI
BOJIATHJIHHOCTI.

3. Tema 3. AHcaMOeBi MOJIEITI Ta METOM B 3a7a4aX MPOTHO3HOTO MOJICIIOBAHHS.

4. | Tema 4. baratodakTopHuii aHai3 Ha OCHOBI Mepexk baiieca.

5. | Tema 5. Mepexi baiieca s BupimeHHs 3a/1a4 CHCTEMHOTO aHaJIi3y.

6. | Tema 6. [IpuitHsaTTs pilieHb 13 BUKOPUCTAHHSAM METO/IIB Ta MiIX0/1iB Mepex baiieca.

7. | Tema 7. Mozeni Ta METOAM IITYYHOIO IHTENEKTY 13 BUKOPUCTaHHSIM 0all€CIBCBKOIO MIAXOAY.

8. Tema 8. Meronosorist 0aii€CiBCbKHX IHTEIEKTYIbHUX TEXHOJIOT1H.

9. Tema 9. Po3B’s130k 3a71a4i moOy10BM TOMOJIOTII Mepek baiieca rnpu MoaentoBaHHI Ha OCHOBI

CTaTUCTHYHUX JAHUX.

10. | Tema 10. Bupimenns 3anau kiacugikaiii MoJeJIsIMH y BUIIIsiAL Mepex baiieca

11. | Tema 11. 3arasibHa XapakTepUCTHKA CUCTEM MIATPUMKU IPUUHSTTSA PIlIEHb HA OCHOBI MEpEX
baiieca.

12. | Tema 12. Cuctemu BUsiBJICHHS Ta Kiacudikailii TeKCTiB Ha COHOBI Mepek baiieca. dinbTpu
MIPOTH CIIAM-TIOB1JIOMJICHb.

13. | Tema 13. JIlunamiuni mepexi baiieca B cuctemax po3ni3HaBaHHS MOBH.

14. | Tema 14. Ilpukiagu BUKOpucTaHHS Mepex balieca B METUYHUX, BINCHKOBUX Ta (PIHAHCOBUX
CUCTEMAaxX HIATPUMKU NPUHHSTTS PIlIEHb..

15. Tema 15. [ToOynoBa Ta BUkopuctanHsi Mepex baiieca 11s olliHIOBaHHS
KPEJIMTOCTIPOMOKHOCTI KJIIEHTIB OAHKY.

16. | Tema 16. Moy CKOpIHrOBOI'O KOZly, IMIUIEMEHTALlis Ta KaJliOpoBKa MaTeMaTUYHUX
MoOJeneN.

17. | Tema 17. IloGynoBa apxitextypu CIIIIP i3 Bukopuctanusm mepex baiteca

18. | Tema 18. Ornsp cremianizoBaHUX MPOTPAMHUX 3aC001B Ta aHATITUYHUX MIATHOPM st
no0Oy/10BU Ta NPAKTUYHOI'O BUKOPUCTAHHS Mepex balieca

IIpakTny4Hi 3aHATTA

OCHOBHI 3080QHHA YUKAY NPAKMUYHUX 3GHAMb HABYymMu NpaKmMu4yHUX HABUYOK 30CMOCYy8AHHA Memoois
iHmMeneKkmyanbHo20 aHAi3y OAHUX

Ne
HasBa Temu 3aHaTTA
3/m
1 O3HalioMyIeHHs 3 OCHOBaMU Teopii OaiieciBChKUX Mepex. HamucanHs anroputmiB nporpam
JUTsE OOUMCIIeHHS 3HaUeHb HMOBIpHOCTEH 3a popmyroro baiieca.
2 | 3araibHe O3HaOMIIEHHS 3 cUCTeMOI0 ToOynoBU Mepex baiieca Netica 3.0
3 | [ToOynosa itmoBipHicHUX Mepex baiieca 3a qormomororo cucremu Netica 3.0
4 | Peanizauisg anroputMy st popMyBaHHSI IMOBIPHICHOTO BUCHOBKY
5 | 3acrocyBanns cuctemu Netica 3.0 gy mnoOy10BU CKOPIHTOBOI MEpeski Ha MPUKIIAI1

OLIIHIOBAHHS KJII€HTY OaHKY, IIOA0 BUAAYl KPEAUTY

6 | OznaiiomnenHs 3 cuctemoro Genie 2. Pobora 3 Habopamu JaHUX, CTBOPEHHS TOTIOJIOTIT MEpexi
baiieca B aBTOMaTUYHOMY Ta EKCIIEPTHOMY PEKHUMaX.

7 | O3HaitomiieHHs 3 aHAMITHIHOIO TiaTGopmoro Bayesia Lab mis moOymosu mepex baiieca

8 | CxopiHryBaHHS BXIHHUX JaHUX 13 BUKOPUCTAaHHSAM paHille no0ynoBaHoi Mepexi baiieca B
cucremi Netica 3.0

9 | HanmucaHHs anropuTMIB MO0 OLIHIOBAHHS SIKOCTI OOymoBaHoi Mepexi baiteca




6. CamocrTiitHa po6oTa cTyaeHTa/acnipaHTta

Lo camocmiliHoi pobomu cmydeHmis 8i0HocumMbCA Nid2omosKa 00 ayOUMOPHUX 3aHAMb, OrNAHYB8AHHS
mem, W0 BUHECEHi Ha camocmiliHe 8UBYEHHS, MPosedeHHs 064YUC/eHb MA HAMUCAHHSA Mpoepam, 3d
nepe8uUHHUMU OQHUMU, OMPUMAHUMU HA [PAKMUYHUX 3aHAMMSAX, nideomoska 00 MOOYAbHOI
KOHMposnbHOi pobomu ma 3aniky. BionogidHo 00 HABYA/LHO20 M/AGHY HA camocmiliHy pobomy
g8i0sooumoecA 66 200UH.

Camocriiina po0ota

No HasBu TeM i muTaHb, 10 BUHOCUTHCS HA CAMOCTIHE OMPAIIOBaHHS Ta KinekicTs
3/m MOCUJIAaHHS Ha HaBYAJIbHY JIITEPaTypy rogud CPC
1 | 3acrocyBanHs Teopemu baiieca B MeTo/1ax onTUMI3allii Ta aIrOpUTMax. S)
2 | Marematnyni Mozeni y BUIIISIII Mepex baiieca uis OIiHIOBAaHHS CTOXaCTHYHOI 5
BOJIATUJIHHOCTI.
3 | AHcaM0JieBi MOJIeITi Ta METOIM B 3a/1a4aX MPOTHO3HOT'O MOJICITIOBAHHS. 5
4 | baratodakTopHuil aHAII3 HA OCHOBI Mepex baiieca. 3
5 | Mepexi baiteca nst BupiteHHs 3a/1ad4 CUCTEMHOTO aHaATI3Y. 3
6 | [lpuifHATTS pillIeHb 13 BUKOPUCTAHHSIM METOJIIB Ta MIIX0/1iB Mepex balieca. 3
7 | Moneni Ta METOAM IUTYYHOTO IHTENEKTY 13 BHUKOPUCTaHHSIM Oal€eCiBCHKOIO 3
1IXOMY.
8 MeTtomooris 6aiieCiBChKUX IHTEICKTYAIbHUX TEXHOJIOT M. 3
9 | Po3B’sa30k 3amaui moOymoBH Tomojorii mepexx baiieca mpu MopenroBaHHI Ha 3
OCHOBI CTATHCTUYHUX JAHHX.
10 | Bupimenns 3amaq knacudikariii MoeIsiMH y BUTIISIII Mepex baiieca 3
11 | 3araspHa XapakKTEpPHUCTHKA CHCTEM WIATPUMKH TMPUUHSATTS PIIICHh Ha OCHOBI 3

Mepex balieca.

12 | Cucremu BusBJICHHS Ta Kiacudikallii TEKCTIB Ha COHOBI Mepex baiieca. DinbTpu
MIPOTH CIIAM-TIOB1JIOMJICHb.

13 | lunamiuni Mepexi balieca B cuctemax po3mnisHaBaHHS MOBH.

14 | Ilpuxiagu BHUKOpUCTaHHS Mepex baileca B MeauuyHuX, BIHCBKOBHUX Ta

(IHAaHCOBHX CHUCTEMaxX MIATPUMKH MPUHHATTS PIIICHb.. 4
15 |IloGymoBa Ta BHUKOPHUCTAHHS Mepex Baiteca g OLIIHIOBAHHS 4
KPEJIUTOCTIPOMOKHOCTI KJIIEHTIB OAHKY.
16 | Moxyni CKOpIHIOBOTO KOAY, IMIUIEMEHTallis Ta KaJliOpoBKAa MaTeMAaTHUYHHUX 4
MOJICTICH.
17 | lloOynoga apxitextypu CIIIIP i3 Bukopuctanusam mepex baiieca 4
18 | Ornspg cremianizoBaHUX TMPOTPAMHUX 3aCO0IB Ta aHANITHYHHUX TUIATGOpM st 4

no0y/JI0BH Ta MPaKTUYHOTO BUKOPUCTAHHS Mepex baiieca

MoniTnKa Ta KOHTPONb

7. MNoniTMKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMOHEHTA)

I1i0 uac saunamoe (K aekyii, maxk i NPAKMUYHUX) CMYOeHMAM HAOAOMbCS IHMEPAKMUBHI 6NPABU )
8U2NA0i 3a0at, OYIHIOEMbCS K AKMUBHICb, MAK 1 YCRIWHICIb OCBOEHHS MAmMepiay.

(6 momy yucni nio 4ac GUKOHAHHI OOMAUIHIX 3A60aHb 1 NI020MOBKU 00 JNeKYill), NPUSHAYAIOMbCS
3a0X04y8anbHi OAU.

Bci 3a60anna 3 onucom GIONOGIOHUX emanie iX SUKOHAHHA, A MAKOIC BIONOGIOHUX KOHMPOJIbHUX
cmpokis 3asanmadiceni y cucmemy Moodle oucyunninu. Yci pobomu cmydenmu marome 3a6anmanxcysamu 6
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ocobucmomy kaoinemi Moodle. [Jeonatinu xoowcnoeo 3aedanns nosuaueni 6 3asdannsx y Moodle. 3axucmu
IHOUBIOYanbHUX pobim 8i00ysalomvcsa HA Npakmudnux 3awammsx. Pobomu maiomv Oymu 6UKOHAHI 3
OOMPUMAHHAM aKAdeMiuHOi 0obpouecnocmi. Y nepiod pobomu 6 OUCMAHYIUHOMY DPeNCUMI TeKmop Modice
3anpononyeamu  CMyOeHmam npoumu 3anponoHO8ani HUM OHAQUH-Kypcu Ha niamgopmi Coursera.
Cepmugbikamu/npomisicri pe3yiomamu yux Kypcié 3apaxo8yiomuvcsi 0ymu 4acmrko8o 3apaxo8ani 32i0HO 00
Tonoowcenns posmiwenozo na caumi KIII im. leops Cikopewvrkoeo (https://document.kpi.ua/files/2020 7-

124.pdf).
Kpim mozo, nepedbayaemscs, 8 MeMaAX BUBYEHHA HABYA/bHOI OUCYUNAIHU, y4acmb 8

KOHgepeHyiax, hopymax, Kpyaaux cmosaax mowo.

Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHayeHi y po30dini 3 Kodekcy yecmi
HauioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «Kuiscokuli nonimexHiyHuli iHcmumym imeHi leopsa
Cikopcbkozo». lemansHiwe: https://kpi.ua/code.

Hopmu emuyHoi nogediHKu cmydeHmis i npauyieHukKie eusHa4eHi y po30ini 2 KodeKkcy yecmi

HauyioHanbHo20 mexHiYHO20 yHigepcumemy YKpaiHu «KuiscoKuli nonimexHivyHull iHcmumym imeHi lzopa
Cikopcbkozo». flemansHiwe: https.//kpi.ua/code.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAHHA pe3y/bTaTiB HaBuaHHA (PCO)

Cemecmpoea amecmauyis nposooumscs y 8uodi 3aniky. 18 oyiHIOBAHHSA pe3yabmamie Ha84YaHHS
3acmocosyemobcsa 100-6anbHa pelimuH208a cucmema i yHisepcumemcbKa WKAAa OYiHIOBAHHA.
PelimuHe cmydeHma 3 ducyunaiHu po3paxosyemsca 3i 100 6asnie. PelimuHa npomszom cemecmpy
CKnadaemeocs 3 6anis, W0 cmyoeHm ompumye 3a:
—  pobomy Ha NPAKMUYHUX 3aHAMMSAX (9 3aHAMS);
— BUKOHAHHA 30800Hb iHOUBIOYasibHO20 HOBYAbHO-00C/MI0HO20 3080AHHS;
—  BUKOHAHHA MOOYsbHOI KOHMPOoAbHOi pobomu — makcumym 10 b6arnis;
—  BUKOHAHHA MidcymMKoB80i KOHMpPOoabHoi pobomu — makcumym 48 banis.

Kpumepii HapaxysaHHa 6asis:

1. Poboma Ha NPaKMUYHUX 3QHAMMAX:
— aKmusHa meopua poboma — 4 6anu;
— nnidHa poboma — 3 banu.

2. BUKOHQHHS iHOUBIOYanbHUX HABYAIbHO-00CAIOHUX 30800Hb:
— meop4a poboma — 16-15 6anis;
pobomy BUKOHAHO 3 HE3HAYHUMU Hedonikamu — 14-12 6anis;
pobomy BUKOHAHO 3 nesHUMU nomunxkamu — 11-10 6anis:
— pobomy He 3apaxoe8aHoO (3a80aHHSA He BUKOHAHe abo € 2pybi nomunku) — 0 6anis.

3. ModynbHa KoHmMposasHa poboma oyiHEMbCA i3 10 6anie. KoHMponbHe 3a480aHHSA OUiHIOEMbLCA
30 MAKUMUu Kpumepiamu:

- «BIOMIHHO » — nosHa 8i0nogidb (He meHwe 90% nompibHoi iHpopmauii), Ha0aHi 8i0NoBiIOHI
0brpyHmyeaHHa ma ocobucmuli noenao—10...9 6anis;

- «00bpe» — 0ocmamHbO NMosHa 8i0Nosidb (He MeHwe 75% nompibHoi iHghopmauii), Wo eUKOHAHA
32i0HO 3 BUMO2aMu 00 PiBHA «yMiHb», b0 He3HaYHi Hemo4yHocmi)-8...7 banis;

- «30008i1bHO» — HErnoeHa 8i0noegids (He meHwe 60% nompibHoi iHghopmayii. Wo BUKOHAHA 32i0HO
3 8UMO2aMmMU 00 «CMepeomurnHo2o» pieHAa ma 0esKi MomMunaku)—6...5 éanis;

- «He3a008inbHO» — He3a008inbHa 8i0Nosidb—0 baris.


https://document.kpi.ua/files/2020_7-124.pdf
https://document.kpi.ua/files/2020_7-124.pdf
https://kpi.ua/code
https://kpi.ua/code
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4. Ymoeoro nepwoi amecmauii € ompuMaHHA He MeHwe 8 basnie ma UKOHAHHA 3A80a0HbL B8CiX

npakmu4Hux pobim (Ha yac amecmauii). Ymosoro 0pyzo0i amecmauyii — ompumaHHa He meHwe 22 banis,

BUKOHAHHA 3080QHb BCiX NPakmuyHux pobim (Ha 4ac amecmauii) ma 3apaxy8aHHA BUKOHAHHA
iHOusiOyanbHOi pobomu.

5. KoxtHe 3a80aHHA nidcymMKo80i KOHMPOabHOI pobomu micmume 080 meopemu4yHUX 3aMUMAHHA
(3a80aHHSA) i 00He npakmuyHe. [lepenik 3anumaHe HasedeHull y PexkomeHOauisx 00 30CB0EHHA
oucyunniHu. KoxHe 3anumaHHsA (3a80aHHA) oyiHIOEMbCA y 16 6asie 30 MaKUMU Kpumepiamu:

— «BiOMIiHHO», nosHa 8idnoegidb, He MeHwe 90% nompibHoi iHgopmauyii (nosHe,
be3nomunKose po3e’a3y8aHHA 3a80aHHA) — 16-15 b6anis;

— «00b6pe», 0ocmamHbOo MosHa 8idnosids, He mMeHwe 75% nompibHoi iHpopmauii abo
He3Ha4yHi HemoYHocmi (nosHe po38°’A3y8aHHA 3080AQHHA 3 HE3HAYHUMU HEMOYHOCMAMU) —
14-12 6anis;

—  «30008in1bHO», HenosHa 8i0nosiob, He MeHwe 60% nompibHoi iHpopmayii ma Oeski
MoMusKu (3a80aHHSA BUKOHAHeE 3 nesHUMU Hedonikamu) — 11-10 6anis;

—  «He3a008in1bHO», 8I0N0BIOb He 8idnosidae ymosam 00 «3a008inbHO» — 0 barnis.

6. Ymosor 0onycKy 00 3aiKy € 3apaxy8aHHA iHOUgidyanbHoi pobomu ma pelimuHe He meHwe 26
banis.

7. CmydeHmu, fAKi 8UKOHAU 8Ci ymosu 0ornycKy 00 3anaiky ma marome pelimuHaos8y ouyiHKy 60 i
binbwe banis, ompumyroms 8i0nogioHy 0o HabpaHo20 pelimuHay ouiHKy 6e3 0o0amkKosux sunpobysaHs
(«asmomamom»).

8. CmyodeHmu, AKi HANPUKIiHYi cemecmpy marome pelimuHz meHwe 60 banis, ane 8UKOHAAU yMO8U
donycKy 00 3aniKy, @ MAKOXt Mi, XMmo xo4e nidsuwWUmuU OUiHKY, BUKOHYHOMb 30siKO8Y KOHMPOsbHY
pobomy. [pu ybomy nonepedHili pelimuHe 3 OucyunaiHU CKAcosyemMoca i 0o 3anikosoi gidomocmi
30HOCAMbCA 6anU 30 3a71iKo8Y KOHMPOAbHY pobomy («xcopcmka» PCO). Lis oyiHKka € ocmamoYHolo.

9. KoxtHe 3a80aHHA 30s1iKOBOI KOHMPOAbHOI pobomu micmume 08a MeopemuYHUX 3arNUMaHHA
(3a80aHHA) | 08a npakmuyHux. [lepenik 3anumaHe HaeedeHull y PexkomeHOayisix 00 30CBOEHHSA
ducyunnidu. KoxHe 3anumaHHA (3a80aHHA) OUiHIOEMbLCA Y 25 6anie 30 MakKumu Kpumepismu:

— «BIOMIHHO», rosHa 8i0nosidb, He meHwe 90% nompibHoi i[Hpopmauii (nosHe,
be3nomusnKose po38’a3y8aHHA 3080aHHA) — 25-24 6anu;

— «0obpe», 0ocMmamHbO MoBHA 8i0Nosidb, He meHwe 75% nompibHoi iHopmauii abo
He3Ha4yHi HemoYyHocmi (nosHe po38’sa3y8aHHA 30800HHA 3 HE3HAYHUMU HEMOYHOCMAMU) —
23-19 b6anis;

—  «30008i1bHO», HernosHA 8i0nogids, He MeHwe 60% nompibHoi iHhopmauii ma Oeaki
MoMUsIKU (3080aHHA BUKOHAHE 3 NesHUMU Hedonikamu) — 18-15 basis;

«HEe3a008inbHO», 8i0No0e8io0b He 8idnosidae ymosam 00 «3a008isibHO» — 0 baris.

10. Cyma HabpaHux 3a cemecmp banis, abo oUiHKa 30 3a1iKOB8Y KOHMPOsbHY pobomy 8 pasi il
HanucaHHA nepesooumscsa 00 pelimuHa080i OYiHKU 32i0H0 3 mabauyero:

KinekicTs OaniB Oriaka banu ECTS
100...95 Bigminno A
94...85 Hyxe moope B
84...75 Hob6pe C
74...65 3a10BUIBHO D
64...60 JlocTaTHBO E
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Menme 60 He3angoB1ibHO FX

€ He 3apaxoBaHl MPaKTHYHI pOOOTH
a00 He 3apaxoBaHa PO3PaxyHKOBA
pobota abo cTapTOBUI PEUTHHT MEHIIIE
26 GaiB

He nonymeno F

9. [Oopatkosa iHpopmauin 3 gucumnaiHm (OCBiTHbOro KOMNOHEHTA)

Y cmydeHmis € moxcaugicme ompumamu no3umMueHy OUiHKY 1o OucyunaiHi 3a yMo8 ompumMaHHA
cepmucghikamie npoxoduceHHa OUCMAHYilHUX Yu OHAAUH Kypcie 3a 8i0N08iOHO MeMamuKolo.
Y 0o8amky 0o cunabycy 3Haxo0umMbCA nepesik NMUMaHs 00 3a1iKy.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiHK (cunabyc):
CKnapeHo poueHTom Kadeapu maTemMaTUYHUX METOAIB CUCTEMHOTO aHanisy, A4.T.H., AoUeHTOM TepeHTbeBMM O.M.
YxBaneHo Kadenpoto MmaTemaTUUYHMX METOAIB cUcTeMHOTO aHanisy (mpotokoi Ne 3 Bix 08.10.2025)

Moroa)keHo MeToguuHoto Komicieto HH IMCA (mporokos Ne 2 Bix 09.10.2025)



N

10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

21.
22.

23.

24.
25.
26.
27.
28.
29.

30.
31.
32.

33.
34.

11
JIOQIATOK A.

Mepenik numaHe 00 NidCyMKoB8oi KOHMPOALHOI Ppobomu/3anikKy.

TexHon02iA IHMenekmyanbHo20 aHAI3y OaHUX — HABEeOiMb O3HAYEHHA ma MpPuKaaou
MPAKMUYHO20 30CMOCYB8AHHA.

Lllo o3Ha4yae y 0aHOMYy 8UnaodKy €080 «iHMeaeKkmyanoHuUl»?

Jalime noAcHeHHA iHMeneKkmyanbHOMy aHaAAI3y OAHUX AK MysabmuoucyunaiHapHil
0bs1acmi 3HAHL; y YoMy 1041592a10Mb 0cobaUBOCMI PO3BUMKY Yiei 0b6aacmi?

Hasedimb 03Ha4YeHHA mMa npukaad MNoCMAHOBKU | P0O38’A3aHHA 3a0a4i MAWUHHO20
HOBYAHHA.

Hasedimb 03HaueHHA ma npukaad pPo38’a3aHHA 3a0a4yi memodamu WMy4yHo20
iHmenexkmy.

Zalime 03Ha4YeHHA UMMEBO20 YUKy mexHos102ii, Hagedimb 2paghik ma npukaao.
Hasedimb npukaadu nonyadapHux 3a0a4 i Mmemoodis iHmesnekmyanbHo20 aHani3y OaHuUx?
Hasedimb npuknadu anzopummis, fKi BUKOPUCMOBYHOMbLCA 8 IHMesneKkmyasnasHoMy
aHanisi 0aHux?

Icmopia suHukHeHHA mepexc balieca. Kum 6ye Tomac baliec i 8 akomy cmoaimmi 6iH
npoxcusas?

Hasedime npuknadu cegep n00CbKOI QifinbHOCMI, 8 AKUX YCiWHO B8UKOPUCMOBYHOMbCA
mepexi balieca?

AKa 20n08Ha mema nobydosu mepexi balieca?

AKi munu Hesu3HayeHocmel 8paxosytomecs y mepexcax balieca?

AKi 0ea munu Ha8YaHHA HeobxiOHO suKoHamu 014 nobydosu Mb?

Yum 8idpizHAOMbCA OUCKPEeMHI 3MIiHHI 8i0 Hernepep8HUX?

Yu moxce Mb micmumu 00HOYACHO OUCKpeMHi i Herlepeps8Hi 3MiHHI?

Hasedimoe HedoniKu i nepesaau sukopucmaHHa Mb?

AKi memoou iHmeneKkmyanbHo20 aHAni3y OaHux 67uU3bKi 3a €80IM MpPuU3HAYEeHHAM 00
balieciscbKux mepex?

Lo make mepexca balieca, dalime o3HayeHHA? Hasedimob npuKknadu 8UKOPUCMAHHS.
Bubepimb kopekmHuli sapiaHm 8idnoeidi: mepexca balieca — ye

mamemMamu4yHa mMooesnb 00CnioxcysaHo2o npouyecy y ¢opmi: (1) — cucmemu 38°A3aHUX
anzebpaiyHUX pieHAHb, (2) — imimayiliHa Modenb, AKA IPYHMYEMbLCA HA BUKOPUCMAHHI
po3nodinie eunadkosux 3MiHHuUX; (3) — UMoGipHicHO Modesnb MPUYUHHO-HACMIOKOBUX
38’A3Ki8 Mix 3MIHHUMU ripoyecy y (hopMi CrPAMOBAHO20 AYUKMAIYHO20 2pada.

AKi epaghu 8iOHOCAMb 00 CNPAMOBAHUX MA HECNPAMOBAHUX?

Hasedimb npuknad uukaiyHoi ma auuknaiyHoi cmpykmyp? Akuli mun cmpykmypu
sUKopucmosyemocs npu nobyodosi mepexci balieca i yomy?

3anuwime @opmansHUuli  onuc Mepexci balieca i Odalime lomy 8epbasnbHy
iHmepnpemayito?

AKi 3MiHHI Hazusaromb bambKieCbKUMU, O AKI HAOWaokamu?

Hasedimb moxnusi munu cmpykmyp mepex balieca?

Lllo 03HaYQ€E IHCMAHUIOBAHHSA 8Y3/10 Mepex(i?

Lllo make noni-0epeso, YUM 80HO 8iOPI3HAEMbCA 8i0 IHWUX CMPYKMyp ?

O3Ha4YeHHsA anpiopHoi, anocmepiopHoi Ma ymoeHoi timogipHocmeli?

AKUMU MemooamMu MOXCHA 8u3Hayamu anpiopHi tmosipHocmi? Yu moxcHa obilimuca 6e3
anpiopHux UmosipHocmeli npu nobydosi mepexi balieca?

AKi mabauyi nos’azytome 3 syznamu 6M?

Hasedime npocmuli supa3 meopemu (¢popmynu) balieca 015 0osinbHUX MNOOil?

AKi 8idomi eam iHWIi eapiaHMu ¢opmynoeaHHA meopemu balieca? AKy posns gidiepae
3HaOMeHHUK hopmynu?

Aalime Ha3eu cknadosum (YneHam) yucesnbHUKA meopemu balieca?

Hasedime munu mepexc batieca? Yum 80HU 8i0pi3HAOMbCA 0OHA 8i0 00HOI?



35.
36.
37.

12
dopmyna 0219 obuucneHHA cninbHoi timosipHocmi mepexi balieca? Hasedims npukaao.
Lo make duckpemHa mepexca balieca? Yum soHa 8i0pizHAEMbCA 8i0 iHWUX munig?

Y yomy nonsz2ae npuHYyUNosa pisHUYA Mix cCmamu4Hoo i OUHAMIYHOIO Mepexcamu ?

38. [alime o3HayeHHsA 2ibpudHoi ME? Yu 3ycmpiyaromesca maki modeni Ha npakmuyi?

39.

40.

41.

Yu moxnuse nosmopHe 3acmocysaHHA meopemu balieca 00 po38’a3aHHA 00HIel 3a0aui,
AKWO 3’58780MbCA HOBI (YymOYHeHI) ekcriepumeHmarsibHi 0aHi abo ekcriepmHi oyiHKu?
AKwo OaHi HenepepsHi, a napamempu OUCKPEMHIi, MO YU MOMHA 3aCcmocosysamu y
makxkomy sunadKy meopemy balieca?

AKuUmM YneHom suU3Ha4YaemMocs npasoonodibHicmes 0aHux y meopemi balieca?

42. flalime o3Ha4yeHHA ma Hasedimb NMPUKaAA0 obYuUCeHHA 3HAYEeHHS 830EMHOI iHhopmauii.

Hasedimb npuknadu iHWuUX mip 38°A3Ky MiX< 3MIHHUMU.

43. [lalime 03Ha4YeHHA CMPyKmMypu mamemamu4yHoi moodesni?

44.
45.
46.
47.

LLjo su po3ymieme nid cmpykmyporo 6M?

Hazsimb munu icHytouyux memodis nobydosu cmpykmypu mepexci balieca.

Mipa Kynbaka-/lebnepa — gpopmyna 0aa obyucaeHHa ma ii 3micm.

Yum 3ymoeneHa HeniHiliHa noaiHomianbHa cKaadHicme 3ada4yi mobydosu cmpyKkmypu
EM?

48. [lns 4020 suKopucmosyome peKypcusHy gopmyny PobiHcoHa?

49.

50.

51.
52.

53.
54.

55.

AKa ponb aneopummy MaKCuMi3ayii Mamemamu4Ho20 O4YiKy8aHHA npu nobydosi
cmpykmypu 6M?

Lo o3Hauae mepmiH «npuxo8aHa 3mMiHHA»? Yu 8paxo8yromosCA NpPUXo8aHi 3MiHHI rpu
nobydosi GM?

lMoacHimb cymb KoegpiyieHmis acoyiayii ma KOHMuUHz2eHyii?

AKi memoOu Ha OCHO8i OUiIHOYHUX (YyHKUIl icHyrtoms 0na rnobydosu mepexc balieca?
Hasedime npuknadu.

LLlo make enmponia i [K if MoXHa sukopucmamu rpu nobydosi cmpykmypu 6M?

AKi memoou i3 BUKOPUCMAHHAM mecmy HA YMOBHY He3asnextHicmb (CHytomo 078
nobydosu mepexc batlieca? Hasedimb rnpuxkaadu.

AKi cmamucmuYHi NOKA3HUKU 38'A3KY MiX¢ 3MIHHUMU 8UKopucmosytomsca 0414 nobyoosu
mepex balieca? Hasedimb npuknadu.

56. lna 4020 suKopucmosyemoca Memod YrnopAOKYyB8AHHA MHOMCUHU eepwuH? Haeedimeo

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

MPUKAao obYuUC/IeHHS.

®opmyna ma 3micm pyHKUii Kynepa-repckosuya? B yomy ii Hedosnik ma 5K (io20 MOIHA
nodoaamu? [MpuKnadu 8UKOPUCMAHHA.

AKuli su21a0 Mae gyHKuia onucy miHimansHoi 0oexcuHu (OM/)? O3Ha4yeHHS, hopmyna,
npuKnao.

Lllo o3Ha4ae cnoso «espucmMuyHUl»?

Po3enaHeme anzopumm espucmu4Ho20 memoody nobydosu mepexci balieca Ha ocHo8i
BUKOPUCMAHHSA 3Ha4YeHb 83aeMHOI iHghopmauii (3Bl) ma pyHkuii OM/.

AKi icHytomb memoodu OUIHIOBAHHA AKocmi rnobydosaHoi mepexci batieca. dopmynu
CMPYKMYPHOI pi3HUYi ma rnepexpecHoi eHmponii.

B yomy nonszae pizHUYA Mix espucmuyHUMU ma MmoYHumu memodamu nobyodosu
mepexc batieca?

Hasedimb o3Ha4eHHA cucmemHo20 aHanizy. LLjo € 06’ekmom sus4yeHHA 05 cuCmMemMHOo20
aHanisy?

Hasedimb ocobausocmi, yinb ma cgepu 3acmMOCYy8AHHA MPUKAAOHO20 CUCMEeMHO20
aHanisy?

Hasedimb munu npobsem cucmemHo20 aHanizy. AK po3s’a3yemoca npobaemu KOHHO20
muny?

AKi nepesaz2u HAOAE 3acMOCYB8AHHA Memo00s102ii cucmemMHOo20 aHAI3y Npu Po38°’A3aHHI
3a0a4 npuliHAMMA piweHs?

LLlo o3Hayae cmpykmyposaHicme 3a0ayi npuliHamms piweHs ?
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68. Aki 3a0a4i NpuliHAMMA piweHb Ha3Uusarms c/IA6KOCMPYKMyposaHumMuU ?

69. lLJo sucmynae iHCMpymeHmMom MpuliHAMMA piweHb npu 3acmocy8aHHi memooosoaii
CUCMEeMHO20 aHanizy?

70. AKi ocobausocmi mae NpuKkaadHul cucmemHuli aHani3?

71. AIKi icHytomb mpu Kaacu Hegu3HavYeHocmel, MO8'A3GHUX i3 pPO38’A3GHHAM 30004
CUCMeMHO20 aHanizy?

72. lLJo o3Ha4ae mepMmiH «iHmeneKkmyanizayia npouecy npuliHAMms piueHo»?

73.3 AKux O0CHOBHUX b6710Ki6 CKAAOAEMbLCA IHMenekmyasbHa cucmema niompumKu
npulHAMMA piweHs?



