gu HauioHanbHUIA TeXHIYHUIA yHiIBEpCcUTET YKpaiHu
ag «KUTBCbKMIA MNOAITEXHIYHUA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Kadegpa matematmyHmUx
MEeTO/AiB CUCTEMHOTIO aHanisy

4 MMCA

BaieciBCbKMM aHani3 gaHux

Pob6oua nporpama HaBYanbHOI gnucuunaiHu (Cunabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYaHHA

Pik niarotosKku, cemectp
O6car gucuunninm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axoau
Po3knap 3aHATb

MoBa BMKNaAaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BMK/agaudiB

Po3smiweHHs Kypcy

PeKBi3UTU HaBYa/IbHOI AUCLUNAIHU

Mepwuli (6akanaepcoKuli)

12 IHghopmayiliHi mexHonoeaii

124 CucmemHuli aHaniz, 122 Komn’rtomepHi HayKu

CucmemHuli aHani3 i ynpasnaiHHA, Cucmemu i Memoou Wmy4YHO20 iIHmesnekmy
Bubipkosa

04YHa (0eHHa)

4 Kypc, oCiHHil cemecmp

120 200uH (4 kpedumie EKTC)

3anik

JleKyii ma npaKmMuKu KOXHO20 MUMCHA
YKpaiHcoKa

0.m.H., doyeHm, TepeHmoes OnexkcaHdp Mukonaliosuy, nowma:
o.terentiev@gmail.com

Cucmema Moodle

Mporpama HaB4Ya/bHOI AUCLUNIIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

lMpozpamy Has4anvHOi OucyunaiHu «baleciecbKuli aHani3a OaHUX» CKAAOeHO 8i0no8i0HO 00
0CBIMHbO-MPOGheciliHOi npoepamu nNid2omosKu mMmazicmpis 3 KOMI IomepHUX HayK 0py2020 pieHA eUU|oi
ocgimu cneyianeHocmi 124 «CucmemHuli aHani3». Has4yanbHa OucCyunaiHa Hanexums 00 YUKy
npodgeciliHoi nidczomosku. Cmamyc Hag4as6HOI ducyunaiHu - subipkosa. O6ca2 Ha84a6HOI OUCUUNAIHU
cmaHosums 4 kpeoumu EKTC.

lMpedmem susyeHHA OUCYUNAIHU CMAHOB/A1AMb, 20/108HUM YUHOM:

- Mmemodu, nioxo0u ma mexHo02ii 06pobKU OaHUX CMAMUCMUYHUX OAHUX;

- noenubaeHHa 3006ymux meopemuyHUX i MPAKMUYHUX 3HAHb MA YMiHb W,000 30CMOCY8AHHA
memoodis 06pobKu OaHuUx, opiEHMOBAHUX Ha baleciscbKi memoou ma 0epesa pilieHs;

- BUKOpUCMAaHHA balieciscokux mepexc ma 0epes piweHs y npoueci NpuliHAMMmMA piweHs;

- MPAKMUYHO20 30CMOCYBAHHA BKA3AHUX Mi0x00ie npu BupiweHHi pPi3HOMAaHIMHUxX 3a0a4
cucmemMHO20 aHai3y Ma npu cCMeopeHHi cucmem niompumru npuliHAMMmMSA piuleHs.

BusyeHHs HABYAMAbHOI OuCYUNAiHU HAUineHOo HA opMyB8aHHA, PO3BUMOK Ma 3AKPIiNAeHHs Yy
3006y8a4ie MaKux 3a02aa1b6HUX Ma ¢axosux KomnemeHmHocmeli: 3K 1 30amHicme 0o abcmpakmHoz20
MUCAeHHS, aHanizy ma cuimesy, 3K 7 30amHicme 0o nowyky, o0bpobaeHHs ma aHanisy iHgpopmauii 3
pi3HuUx Oxcepesn, 3K 11 30amHicme npulimamu obrpyHmosaHi piweHHsa, ®K 2 30amHicme 0o suasneHHsA
cmamucmu4HuUx  30KOHOMipHocmell  HedemepMiHOBAHUX  fA8UW,  3ACMOCYBAHHA  Memodis
06yYuCcn8aNbHO20 [HMeneKkmy, 30Kpema CcmamucmuyHoi, Helipomepexrcesoi ma Hevyimkoi 06pobKu
0aHUX, Memo0di8 MAUWUHHO20 HABYAHHA Ma 2eHEMUYHO20 Npo2pamysaHHsa moujo, PK 11 30amHicme 0o
iHMmenekmyanbHo20 aHAnI3y OAHUX HA OCHO8I Memoodie 06YUCAB8ANbHO20 IHMeneKkmy BKAYHO 3
8e/IUKUMU ma M02aHO CMPYKMypos8aHUMU OaHUMU, iXHboi onepamueHoi obpobku ma ei3yanizayii
pe3ysibmamie aHanizy 8 npoyeci po3e’a3y8aHHA npuxknadHux 3aday, ®K 22 30amHicme


mailto:o.terentiev@gmail.com

2
suUKopucmosysamu MOBU WMY4YHO20 iHMesneKkmy npu po3pobyi npoepamHoz20 3abe3nevyeHHs
iHmenekmyanvHUx iHpopmayiliHux cucmem, 30dMHiCMb OpiEHMysamucad 8 pPi3HUX munax
iHmeneKkmyanbHUX cucmem i mexHosoeil; cmasumu 3a80aHHA N06Y008U iHMeENEKMYanbHUX cUCMeM
0718 8upiweHHsA 3a80aHHSA 8ubopy eapiaHmis 8 npobsaemHoi obaacmi, W0 No2aHO opMasi3yeEMbCA.

Mo 3asepweHH0 Kypcy cmydeHm mae Habymu HacmynHi npo2pamHi pesynomamu Ha84YaHHA: 1P
4 BuKkopucmosysamu  mMemoou  0b4uCat08anbHO20  iHMeneKkmy,  MAWUHHO20  HABYAHHS,
Helipomepexcesoi ma HedyimKkoi 06pobKu OaHUX, 2eHeMUYHO20 MA e8Oo/oyilIHO20 NPo2pamMy8aHHA 08
p0368°’A3aHHA 30044 PO3Mi3HABAHHSA, MPO2HO3Y8AHHSA, Kaacugikauii, ideHmugpikayii 06’ekmie Kepy8aHHS
mowjo, [P 12 3acmocosysamu memodu ma anzopummu 064Yuca8anbHO20 [HMeasekmy ma
iHMenekmyanbHo20 aHAnI3y OQHUX 8 3a0a4Yax KAACUiKayil, npoecHO3y8aHHSA, KAACMepHO20 aHAsi3Y,
MOWYKyY acoyiamusHUX npasusn 3 BUKOPUCMAHHAM MPO2PAMHUX [IHCMpPyMeHmie niompumku
6azamosumipHo20 aHani3zy 0aHUX HA OCHo8i mexHosoeil DataMining, TextMining, WebMining, P 19
Po3pobaamu cucmemu po3nizHasaHHA 0bpaszie ma Knacugikayii 8 pizHuUx npedmemHux obaacmsix,
0brpyHmosaHo subupamu ma 8uKopucmosysamu an20puUmMmuU po3nizHasaHHA obpasie ma nposodumu
HOBYAHHA cucmeM pPo3rni3Ha8AHHA 0bpasis, [P 24 Po3ymimu pi3Hi munu iHmeanekmyanbHUx cucmem i
mexHosoeill; cmasumu 3a80aHHA obydosu iHMeneKkmyanbHUx cucmem 078 8UPIWEHHSA 30800HHSA
subopy sapiaHmis 8 npobaemHoi 0baacmi, Wo No2aHO hopMasizyemMaocs.
Micna 3aC60€HHA KpeOUumHO20 MOOYAsA CcmyOeHmu Marme pooemoHcmpyeamu maki
pe3ynbmamu HaOBYAHHA:
3HAHHA:
— OCHOBHUX NMOHAMS, 3a0a4, cmadill iHMesneKmMyanbHO20 aHai3y OaHUX;
— nidxodis 00 36epexceHHs, npedcmasneHHAa OAHUX Y CYyYacHUX iIHGhopmMayiliHux cucmemax;
— aHanisy 3anexcHocmeli y 0aHUX;
—  Memoou ma iHcmpymeHmMuU iHmesneKkmyasbHo20 aHAnMi3y OaHUX;
—  CYYacHIi npoepamHi 3acobu, 3acmocos8y8aHi 0418 iHMesneKmyanbHO020 AHAI3Y OAHUX;
—  KOHuenuii cxosuw, 0aHux, nioxoou 00 ix aHanimu4Hoi 06pobKu.

YMIHHA:

— 06rpyHmosysamu 8ubip KOHKpemHo20 mury moodesni ma memody iHmesieKmyasbHo20
aHani3y OQHUX MU 8uUpiWeHHi MOCMassaeHoi NPakmu4Hoi 3a0a4i;

— nposodumu HeobxiOHy nonepedHro 06pPObKy OaHux, suHa4YamMu mun 3a0a4i aHanisy,
supiwysamu ii adekeamHo 06paHum MemoOoM 3 ONMMUMAsIbHO B8U3HAYEeHUMU
napamempamu, oyiHoeamu  pedyabmamu, pobumu  3MICMOBHI  BUCHOBKU ma
iHmepnpemauito;

— 8UKopucmosysamu Cy4acHi npo2pamHi 3acobu 014 npoeKkmysaHHA mMa O00CAIOH(eHHA
cucmem iHmenekmyasabHoO20 aHAMI3y OAHUX;

— 3acmocosysamu mexHosoeii pobomu 3i cxosuwamu OaHux, 30ilicHIo8amu ix aHAAIMUYHY
06pobKy ma iiHmenekmyansvHuli aHani3 0a4 3abe3nevyeHHs HaOdiliHOi pobomu
iHgbopmauyitiHux cucmem;

2. MMpepeKBi3uTn Ta NOCTPEKBIZUTU AUCLUNAIHU (Micue B CTPYKTYPHO-/I0TiUYHIA cXxemi HaBYaHHA 3a
BiANOBiIAHOIO OCBITHLOIO NPOrPamolo)

MixcQucuyunniHapHi 38°A3Kku: eusvyeHHA OaHoi OucuunaiHu 3abe3nevyyemobca OUCUUNAIHOMU
0608’493K08020 KOMIMOHEHMY UUK/i8 3a2asbHOI ma rpogeciliHoi nidcomosKu: «meopia timoesipHocmeli»,
«MamemMamu4Ha s102iKka i meopis an2opummis» ma «mamemamu4Hull aHani3». BugyeHHA oucyunaiHu
«Data Science» 3abe3ne4ye 3aC80EHHA OUCYUNAIH HOPMAMUBHO20 610Ky MAKUX, AK «IHMenekmyanoHuUl
aHani3 0aHux» ma «Po3nizHasaHHA 0bpazie», «Memodu ma cucmemu Wmy4yHo20 iHmesnekmy», moujo.



3. 3micT HaBYaNbHOI AUCLUNNIHN

Mepenik po3dinie i mem ducyunaiHu

Tema 1. YucenbHi memoodu Ha ocHosi meopemu balieca.

Tema 2. Moodeni sBonamunbHocmi, balieciscbKi oyiHKU moodesneli cmoxacmu4yHoi 80aamusiabHOCMI.

Tema 3. CyyacHi KombiHOBAHI MemoOou iHMenekmyanbHo20 aHANI3Yy OAHUX.

Tema 4. balieciscoKi memoou y 6azamogakmopHuUX MoOesAx.

Tema 5. Po38’A3aHHA 30004 cUCMEMHO20 GHAI3y 30 00NOMOo20H baliecisCoKUX Mmepex.

Tema 6. balieciscbkuli nioxio y npuliHAMMI piweHs.

Tema 7. balieciscoki moodesi 8 3a0a4ax MAWUHHO20 HABYAHHA.

Tema 8. Memodosoezia balieciscbKux iHmMesnekmyanbHUX mexHosoeaill.

Tema 9. Ocobausocmi nobydosu cmpykmypu batieciscbKoi mepexci 019 MoOesnto8aHHSA Npoyecis
pi3HOI npupodu.

Tema 10. Po38’a30K 3a0ay4 Kaacugikayii 3a donomozoto mepexc balieca. OCHoO8U BUKOPUCMAHHSA
depes piuieHs.

Tema 11. 30z2aabHA XapaKmepucmuka cucmem niOMpPUMKU npuliHAMMSA piweHb HA OCHOS8i
mepexc batlieca.

Tema 12. Mepexi balieca ak iHcmpymeHm 0718 po38°’A3aHHA 300ayYi pO3Mni3HABAHHA MEKCMOoBUX
cumesosiis.

Tema 13. Cucmemu po3ni3HABAHHSA CUMB0s1i8 HA OCHOBi BUKOPUCMAHHA OUHAMIYHUX Mepex(
balieca.

Tema 14. BukopucmaHHA mepexc balieca 015 Mo0ento8aHHA nosediHKU CKAAOHUX CUCMEM.

Tema 15. balieciscoki mepexci AK UMoBipHicCHa 2pagiuHa modesb 0418 OYiHIOBAHHA PU3UKI6.

Tema 16. MoOyni cKopiHe08020 KOOy, iMmnaeMeHmMauias ma Kanibposka mamemamuyHux
modenedl.

Tema 17. BukopucmaHHA mepexc balieca ma d0epes pileHb y cucmemax niompumKu npuliHamms
piweHb.

Tema 18. 3acmocysaHHA crneuianizosaHo2o npo2pamHo2o 3abesneyeHHa 0458 nobyodosu mepexc
Balieca.

4. HasuanbHi matepianu Ta pecypcu

baszoea nimepamypa:

1. 3eyposcekuli M.3. balieciscoki mepexci 8 cucmemax niOomMpumKku npuliHAMMA piweHo
(Has4anbHuli NocibHUK) / 32yposckbkuli M.3., biowkK [1.1., TepeHmses O.M., lpocAHKIHA-
Hapoesa T.I. — K: TOB “BudasHu4e nidnpuemcmso Edenvegelic”, 2015. — 300 c. — ISBN 978-

966-2748-73-4

2. bidwk T.l. [MpuknadHa cmamucmuka (HasyanvHul nocibHuk) / Tl.1. bBiowK, O.M.
TepeHmeoes, T.1. lpocaHkiHa-Haposa. — BinHuysa : M1 “T/ Edenveelic i K”, 2013. — 288 c. —
ISBN 978-966-2462-21-0. - Pexcum docmyny:

https://ela.kpi.ua/handle/123456789/19563

3. 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

4. Developing Credit Scorecards Using Credit Scoring for SAS Enterprise Miner 12.1. — Cary,
NC: SAS Institute Inc.,, 2012. — 42 p. [EnekmpoHHuUll pecypc]. — Pexcum docmyny :

http://support.sas.com/documentation/cdl/en/emcsgs/66008/PDF/default/emcsgs.pdf


http://support.sas.com/documentation/cdl/en/emgsj/66375/PDF/default/emgsj.pdf
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5. 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

6. [xopoxec [. MpuknadHa aHanimuka i3 3acmocysaHHAM SAS Enterprise Miner 5 / /.
Lxcopdec — Kapu: SAS Institute Inc, 2007. — 600 c.

7. Base SAS 9.4 Procedures Guide: High-Performance Procedures. — Cary, NC: SAS Institute
Inc., 2013. - 172 p. [EnekmpoHHul  pecypc]. —  Pewum  Odocmyny:
http://support.sas.com/documentation/cdl/en/prochp/66409/PDF/default/prochp.pdf

8. Constable N. SAS programming for Enterprise Guide Users/ N. Constable — Cary: SAS
Institute Inc, 2010. — 292 p.

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

10. SAS Enterprise Guide 6.1. — Cary: SAS Institute Inc, 2013. — 230 p. [EnekmpoHHuli pecypc].
- Pexcum docmyny :
http://support.sas.com/documentation/onlinedoc/quide/tut61/en/menu.htm

11. 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 docmyny: https.//dataminingbook.info/book_html

LHodamkosa nimepamypa:

1. Cepeees-lopuuHcoKkuli O. 0., lweHko [. B. IHmenekmyansvHuUli aHani3 OaHUX
(komn’tomepHuli npakmuxkym) [EnekmpoHHuli pecypc] : Has4y. nocib. 0148 cmyo.
cneuianbHocmi 122 «Komn’tomepHi Hayku ma iHghopmauiliHi mexHosoeii», cneuianizayil
«IH@opmauiliHi cucmemu ma mexHonozii NpoeKkmMysaHHA», «CucmemHe MPoeKmMy8aHHS
cepsicie» / O. O. Cepeees-lopyuHcokull, I. B. lweHko ; KMl im. leopa CikopcbKozo. —
EnekmpoHHi mekcmosi 0aHHi (1 ¢palin: 1,72 M6atim). — Kuis : KIll im. leopsa CikopcbKozo,
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:
365961214e6. - 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_INRDKA4fi.pdf

HaB4YyanbHUI KOHTEHT
5. MeTtoauKa onaHyBaHHA HaBYa/bHOI AUCLUNAIHW (OCBITHBOrO KOMMNOHEHTa

JleKkuii, NpaKMu4Hi 3aHAMMSA, BUKOHAHHA QHAMAIMUYHO-PO3PAXYHKOBUX 3a80aHb, OUCKYCIl, aHani3
KOHKpemHux cumyauyili, KomaHOHa poboma, ModysibHA KOHMPOsbHA poboma.
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KTYpa KPeIuTHOT0 MOTYJIsl

Kinekicts roanu
o TOMY YHCII
HasBu po3auniB 1 Tem Benoro Tioa Y iy
KTUYH :
Jlexii b .. | Jlaboparopni | CPC
(cemiHapCHKi)
1 2 3 4 5 6
«baiieciecokuil ananiz oanuxy

Tema 1. YnucenpHi METOIM HA OCHOBI
Teopemu balieca. 8 2 1 5
Tema 2. Mojeni BOJATHIBHOCTI,
0OalieCiBChKI OLIIHKU MoJenen 8 2 1 5
CTOXACTHUYHOT BOJIATHIIHOCTI.
Tema 3. CyvacHi koMOiHOBaHi
METOAM I1HTEJIEKTYaJIbHOTO AaHaji3y 8 2 1 5
JaHUX.
Tema 4. baifeciBcbki MeTOou Yy
O6araro(akTOpHUX MOJCIIAX. 6 2 1 3
Tema 5. Po3p’s3anHs  3aj1ad
CUCTEMHOT0 aHalli3y 3a JOMOMOIOI0 6 2 1 3
0aileCIBCbKUX MEPEK.
Tema 6. baiteciBcbkuii miaxin y
OPUMHATTI PIlLIEHb. 6 2 1 3
Tema 7. DbaileciBcbki Mozaeinl B
3a/1a4axX MAIIMHHOTO HAaBYAHHSI. 6 2 1 3
Tema 8. Metoznonoris 6aileciBCbKUX
IHTEJIEKTYaJIIbHUX TEXHOJIOTIH. 6 2 1 3
Tema 9. OcobmuBocTi M00YA0BU
CTPYKTypH OaileciBChbKOT Mepexi s
MOJIETIIOBaHHSl ~ MpPOIECIB  Pi3HOI 6 2 1 3
MPUPOJIN.
Tema 10. Po3B’s30k  3amau
knacudikarii 3a JOMOMOTOI0 MEPEK
baiteca. OcHOBM  BHUKOpPUCTaHHS 6 2 1 3
JIEPEB PIIICHB.
Tema 11. 3aranbHa XapakTepucTHKa
CHCTEM  TIITPUMKH  HPUHHATTS 6 2 1 3
plmeHb Ha OCHOBI Mepexk baiieca.
Tema 12. Mepexi baifeca sk
. , .
IHCTPYMEHT Ul PO3B’sI3aHHs 3aiadi 6 2 1 3
pO3Mi3HABaHHS TEKCTOBUX CUMBOIIIB.
Tema 13. Cucremu po3mi3HaBaHHS
CHUMBOJIIB Ha OCHOBI BHKOPHCTaHHS 7 2 1 4
TUHAMIYHUX Mepex baileca.
Tema 14. BukopucraHHi Mepex
Baitieca I MOJIEIIFOBAHHST 7 2 1 4
MOBEIIHKH CKJIATHUX CHUCTEM.
Tema 15. baiieciBCbki Mepexi SK 7 2 1 4
HMOBIpHICHa rpadiyHa MOJENb JUIs




OI[IHIOBaHHS PU3HUKIB.

Tema

16. Moayni CKOpiHIOBOTO

KOJTy, IMIUIEMEHTAIIis Ta KamOpoBKa 7 2 1 4

MaTeEMaTUYHUX MOJENEH.

Tema 17. BukopucranHsi wmepex

Baiieca ta nepeB pimeHb y cuctemMax 7 2 1 4
HIATPUMKH MIPUUHSTTS PillIeHb.
Tema 18. 3acTocyBaHHs
CIeliaii3oBaHOrO MIPOTrPamMHOTO
3a0e3nedeHHs Uit MoOyIOBH MEpex 7 2 1 4
baiieca.
Pa3om 3a po3nizom 120 36 18 66
3anix
Bceboro roqun 120 36 18 66
JlekuniiiHi 3aHATTS
Ne :
o/ HazBa Temu JiekIIii Ta mepesiik OCHOBHHUX ITUTAHb
1. Tewma 1. YncenbHi MeTOIM Ha OCHOBI TeopeMu baiieca.
2. Tema 2. Mogeii BonaTHIBHOCTI, Oali€CiBChbKI OLIIHKU MOJIENIEH CTOXAaCTHYHOI BOJIATUIBHOCTI.
3. | Tema 3. CyuacHi KOMOIHOBaHI METOJIM IHTEJIEKTYAJIbHOT'O aHAII3Y JaHMX.
4. | Tema 4. baiieciBcbki MeTOIU Y OaraTopakTOPHUX MOJIEIISX.
5. | Tema 5. Po3B’s13aHHs 3a/1a4 CHCTEMHOIO aHAI3y 3a JIOIOMOT0I0 0aill€CIBCHKUX MEPEK.
6. | Tema 6. balieciBCbKUMIA MiXiJ Y IPUIHSTTI PillICHb.
7. Tema 7. batieciBchKi MOoell B 3a1a4yax MaIllMHHOIO HAaBYaHHS.
8. | Tema 8. Merononoris 0aii€CiBCbKUX 1HTEJIEKTYaIbHUX TEXHOJIOTIH.
9. | Tema 9. OcobGauBOCTI TOOYO0BH CTPYKTYpH 0aii€CiBCHKOI MEpPEeXKi JJIs MOJICTFOBAHHS
IPOLECIB PI3HOI MPUPOH.
10. | Tema 10. Po3B’s130k 3a1au kiacugikariii 3a Jonomoroto Mepex baiieca. OcHoBu
BUKOPHUCTAHHS JICPEB PIIICHb.
11. | Tema 11. 3aranbHa XapakTepUCTHKa CUCTEM MIATPUMKU MPUMHSATTSA PillIeHb HA OCHOBI Mepex
baiieca.
12. | Tema 12. Mepexi balieca sik IHCTpyMEHT ISl pO3B’sI3aHHS 3a/1a4l PO3Ii3HABAaHHS TEKCTOBUX
CUMBOJIIB.
13. | Tema 13. Cuctemu po3mi3HaBaHHsS CUMBOJIB Ha OCHOBI BUKOPUCTaHHS TUHAMIYHUX MEPEK
baiieca.
14, | Tema 14. Bukopucranus mepex baiteca /i1t MOIeIFOBaHHS MOBEIIHKU CKIIQTHUX CHUCTEM.
15. | Tema 15. baiieciBchki Mepexi K iiMOBipHicHA TpadidHa MOAEIH AJIsl OIIIHIOBAHHS PU3HKIB.
16. | Tema 16. Moy CKOpIHrOBOI'O KOy, IMIUIEMEHTALlis Ta KaJliOpoBKa MaTeMaTUYHUX
MOJIEJIEH.
17. | Tema 17. Bukopucranusa mepex baiieca Ta aepes pillieHb y cucTeMax MiATPUMKH NPUHHATTS
pillIeHb.
18. | Tema 18. 3acTocyBaHHS CHEIiaTi30BaHOTO MPOTPAMHOTO 3a0€3TMeUCHHS 17151 TOOYI0BH
Mepex balieca.




IMpakTuyni 3aH91TH

OCHOBHI 3080QHHA YUKAY MPAKMUYHUX 30HAMb HAbymu npakmMu4yHUX Ha8U4Y0K 3aCMOCy8aHHA Memodis
iHMenekmyasnbHO20 aHAnMI3y OaHUX

Ne
3/

HasBa temu 3angT1TH

O3HaiiomiieHHs 3 OCHOBaMHU Teopii OaiteciBcbkux Mepex. @opmyna baiieca mist o6uncienss
3Ha4YE€Hb UMOBIPHOCTEH

3aranpHe 03HAMOMJICHHS 3 CUCTEMOIO 1Mo0y10BU Mepex baiieca Netica 3.0

[ToGynoBa iimoBipHicHHX Mepex baifeca 3a monomoroto cucremu Netica 3.0

Metonu ¢popmMyBaHHS HMOBIPHICHOTO BUCHOBKY

3acrocyBanns cucremu Netica 3.0 11 oOyI0BU CKOPIHTOBOI Mepexi

OO B WIN|

Oznaitomienns 3 cuctemoro on Demand SAS Enterprise Miner 12.3. Po6oTta 3 Habopamu
JIaHUX, CTBOPEHHS 010110TEK, TUITH POJICH Ta MPU3HAYEHHS BUMIPIB 3MIHHUX aHAJIITUYHOTO
poLECy.

7 | O3HaiiomsieHHs 3 KOMIIOHEHTOM Decision Tree, aBTOHOMHE BUPOIILYBaHHS JE€PEB PILLICHb.

Crpatudikariis JaHUX, CAMILTIFOBaHHS BIIHOCHO IEPBUHHOIO Ta BTOPUHHOI'O BIJIKJIMKIB
O1HApHUX IITLOBUX 3MIHHHUX.

8 | [loOynoBa B niepeB pilieHbs N0OYI0BaHOT MOICII IHTEPAKTUBHOMY pexkuMi. CKOpIHTYBaHHS
BXIJTHUX JaHHX 13 BUKopucTaHHsAM SAS Enterprise Guide 6.1.

9 | OuiHroBaHHS IPOTHO31B 3a JIONTOMOTOI0 KOMIIOHEHTY Score. EkcropT Koy Mozeni B iHI
MOBH nporpamyBanHs Ta cucreMy SAS Enterprise Guide 6.1.

6. CamocrTiliHa poboTa cTygeHTa/acnipaHTa

Lo camocmitiHoi pobomu cmydeHmis gidHOcumMbCA Mid20MmosKa 00 ayOumMopHUX 3aHAMb, ONAHYBAHHA
mem, WO BUHeCceHi HaO camocmiliHe 8UBYeHHS, NMpPo8edeHHs 064YuCAeHb MA HAMUCAHHA MpPo2pam, 3d
nepsuHHUMU OQHUMU, OMPUMAHUMU HA MNPAKMUYHUX 30HAMMSAX, Mi020moeKa 00 MOOYAbHOI
KOHMpoabHOi pobomu ma 3aniky. BionogidHo 00 HABYA/LHO20 TM/AHY HA camocmiliHy pobomy
8i0soo0umoeca 96 200UH.

CamocriiiHa podoTa

Ne HasBu TeM 1 muTaHb, 10 BUHOCUTHCS HA CAMOCTIHHE ONpAaIfOBaHHS Ta Kinbkictb
3/n MTOCHJIAHHS Ha HaBYAJIbHY JIITEPaTypy rogud CPC
1 UYucenbH1 METOIM HA OCHOBI TeopeMu baiieca. 5
2 Mogeni  BOJATHIABLHOCTI, Oal€CiBCbKI  OIIHKM  MOJEIEH  CTOXaCTHYHOIL 5
BOJIATUJILHOCTI.
3 | CyuacHi KOMOIHOBaHI METOJIM IHTEJIEKTYAJIbHOTO aHAIII3Y JIAaHUX. 5
4 baiieciBcbki MeTon y 6arato()akTOpHUX MOJIEISIX. 3
5 | Po3B’a3aHHS 33714 CUCTEMHOTO aHali3y 3a JIONOMOTol0 0aifleCiBCBKUX MEPEXK. 3
6 | baifeciBcbkuil miixia y NpUNHHATTI pILICHb. 3
7 BaiieciBebki MOZENI B 3a1a4aX MAIIMHHOTO HAaBYaHHS. 3
8 MeTtoposoris 6aileCIBCHKUX THTENEKTYATbHUX TEXHOJIOTH. 3
9 | OcobnuBocTi TOOYIOBU CTPYKTYpH OaileciBChbKOI Mepeki AJisi MOJIEITIOBAHHS 3
IIPOIIECIB Pi3HOT MPUPOJIH.
10 | Po3r’s30k 3amau kiacudikamii 3a gomomororo Mepex baiteca. OcHoBu 3
BUKOPHUCTAHHS JICPEB PIllICHb.
11 | 3arasibHa XapakTepUCTUKA CHUCTEM MIATPUMKH HPUUHATTSA PIIMIEHb Ha OCHOBI 3
Mepex balieca.
12 | Mepexi baileca sk 1HCTpYMEHT Uil pO3B’s3aHHS 3ajadl  pO3Mi3HABaHHS 3




TEKCTOBUX CHUMBOJIIB.

13 | Cucremu po3nizHaBaHHS CUMBOJIIB Ha OCHOBI BUKOPUCTaHHS TUHAMIYHUX MEPEX 4
baiieca.

14 | Buxopucranus mepex baifeca uist MoientOBaHHS OBEIHKU CKJIQJHUX CHCTEM. 4

15 | BaiieciBcbki Mepesxi sk HMOBIpHICHA rpadidyHa MOJICIh I OIIHIOBAHHS PU3HKIB. 4

16 | Moxyni CKOpIiHIOBOTO KOAY, IMIUIEMEHTallisl Ta KaJiOpOBKAa MaTeMAaTHYHHUX 4
Mojeneil.

17 | Buxkopucranus wmepexx baifeca Ta gepeB pilieHb y CHCTEMax MiATPUMKH 4
OPUNHATTS PillICHb.

18 | 3acrocyBaHHs cCIeliali30BaHOIO MPOrPaMHOTO 3a0e3NneyeHHs uid 1M00yI0BH 4
Mepex baiieca.

MoniTMKa Ta KOHTPO/b

7. MoniTMKa HaBYaNbHOI AUCUMNNIIHU (OCBITHLOrO KOMMNOHEHTA)

1lio uac 3anamo (K nexyill, Maxk i NPAKMUYHUX) CMYOeHmMam HA0Amovcs IHMePaKkmueHi enpasu y
8U2NA0I 340at, OYIHIOEMbCA AK AKMUBHICINb, MAK | YCRIWHICMb 0CBOEHHS Mamepiay.

(6 momy yucni nio 4ac GUKOHAHHS OOMAUIHIX 3a80aHb | Ni02OMOGKU 00 JIeKyill), NPUHAYAIOMbCs
3a0x04y8anvui 6anu.

Bci 3a60anmsn 3 onucom 6iOnoGionHux emanié ix SUKOHAHMS, A MAKONC BI0N0GIOHUX KOHMPOIbHUX
cmpokis 3asanmadceni y cucmemy Moodle oucyunninu. Yci pobomu cmyoenmu maromo 3asanmasicysamu 8
ocobucmomy kabinemi Moodle. Jeonaiinu koacnozo 3asdanns nosnaveni 6 3asoannsax y Moodle. 3axucmu
iHOUBIdyanvHux pobim 6i00y8aIOMbCsT HA NPAKMUYHUX 3auammsix. Pobomu maioms Oymu euxomani 3
OOMPUMAHHAM aKAdeMiuHOi 00OpoyecHocmi. Y nepiod pobomu 6 OUCMAHYIUHOMY DPEXCUMI TeKMop Modice
3anpononyeamu cmyoenmam npoumu 3anponoHosami Hum OoHaauH-Kypcu na naamegopmi Coursera.
Cepmugbikamu/npomisichi pe3yiomamu yux Kypcié 3apaxosylomvcs Oymu 4acmrko8o 3apaxosani 32i0HO 00
Tonoswcenns posmiwernoco na caumi KIII im. Tzops Cikopcvroeo (https://document.kpi.ua/files/2020 7-
124.pdf).

Kpim mozo, nepedbayaemobcs, 8 Mexax BUBYEHHA HABYA/AbHOI OucyundiHU, y4yacmes 8

KOHghepeHyiax, hopymax, Kpyaaux cmosaax moujo.

Monimuka ma npuHyunu akademiyHoi dobpouecHocmi susHaveHi y po30ini 3 KodeKkcy yecmi
HauyioHanbHo20 mexHiYHO20 yHigepcumemy YKpaiHu «KuiscoKkuli nonimexHiyHull iHcmumym imeHi leopsa
Cikopcbkozo». [lemansHiwe: https://kpi.ua/code.

Hopmu emuyHoi nosediHKu cmydeHmis i npauyigHukie eusHa4eHi y po30ini 2 KodeKkcy yecmi
HayioHanbHo20 mexHiYHO20 yHiBepcumemy YKkpaiHu «KuiscbKkuli nosnimexHiyHul iHcmumym imeHi lzopsa
Cikopcbkozo». [lemansHiwe: https://kpi.ua/code.

8. Buau KOHTPO/IIO Ta peiTUHroBa CUCTEMA OLiHIOBAaHHA pe3yabTaTiB HaByaHHA (PCO)

Cemecmposa amecmauis nposooumscsa y euodi 3aniky. /114 oyiHOBAHHSA pe3yabmamie Ha84YaHHSA
3acmocosyemeoca 100-6anbHa pelimuHao8a cucmema i yHisepcumemcoKa WKAAa OYiHIO8AHHS.

PelimuHe cmydeHma 3 KpedumHoz20 Mooy po3paxosyemocsa 3i 100 6anis, 3 HUx 52 6anu cknadae
cmapmosa wkana. Cmapmosull pelimuHe (npomsazom cemecmpy) cknadaemoca 3 banis, wWo cmyoeHm
OMpUMYyE 3a:

— pobomy Ha NPAKMUYHUX 3aHAMMSAX (9 3aHAMS);
—  BUKOHAHHA 30800Hb iHOUBIOYas1bHO20 HOBYAbHO-00C/1I0H020 3080aHHS.


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

Kpumepii HapaxysaHHA 6asie:
1. Poboma Ha NpaKmMu4HUX 3GHAMMAX:

aKkmueHa meop4a poboma — 4 6anu;
naioHa poboma — 3 6anu.

2. BUKOHOHHA iHOUBIOYAsIbHUX HABYA1bHO-00CMIOHUX 30800Hb:

meopya poboma — 16-15 b6anis;

pobomy BUKOHAHO 3 HE3HAYHUMU Hedonikamu — 14-12 6anis;

pobomy BUKOHAHO 3 NesHUMU rnomuaxkamu — 11-10 6anis:

pobomy He 3apaxo8aHO (3a80aHHA He BUKOHAHe abo € epybi nomunku) — 0 banie.

3. ¥Ymoeorw nepwoi amecmauii € ompumaHHs He mMeHwe 8 basnie ma 8UKOHAHHA 3A80A4HbL BCiX
npakmu4yHux pobim (Ha yac amecmauyii). Ymoegor 0pyzo0i amecmauii — ompumaHHA He meHwe 22 basis,
BUKOHAHHA 3080QHb BCiX NPAKmMu4yHux pobim (Ha 4ac amecmauii) ma 3apaxy8aHHA BUKOHAHHSA
iHOusiOyanbHOIi pobomu.

4. Ymosoro donycKy 00 3asiKy € 3apaxy8aHHA 8Cix MPAKMu4YHux pobim, iHOusidyansHOi pobomu
ma cmapmosuli pelimuHe He meHwe 26 b6arnis.

5. Ha 3aniky cmydeHmu 8UKOHYytOMb MUCbMOBY KOHMPOAbHy pobomy. KoxHe 3a80aHHA micmumeb
dsa meopemuy4HUX 3aNUMAHHA (3a080aHHA) i 00He npakmu4He. [lepenik 3anumaHb HasedeHul y
PekomeHOauyisx 00 3aC80EHHA KpeOUMHO020 MoOynA. KoxwHe 3anumaHHA (3080aHHA) oyiHloeEMbca y 16
banis 30 MakumMu Kpumepiamu:

«8iOMiHHO», noseHa 8i0nosidb, He mMmeHwe 90% nompibHoi iHgopmauii (nosHe,
be3rnomunKose po38’a3y8aHHA 3a80aHHA) — 16-15 b6anis;

«0obpe», docmamHbo nosHa 8i0noeids, He meHwe 75% nompibHoi iHopmauii abo
He3Ha4Hi Hemo4YHocmi (noeHe po38’A3y8AHHA 3080AHHA 3 HE3HAYHUMU HEMOYHOCMAMU) —
14-12 6anis;

«30008i716HO», HernosHa 8i0noeids, He meHwe 60% nompibHoi iHpopmauyii ma Oeaki
MoMusKu (3a80aHHA BUKOHAHE 3 nesHUMU Hedonikamu) — 11-10 6asnis;

«He3a008inbHO», 8i0No0e8iob He 8i0nosidae ymosam 00 «3adosinbHo» — 0 baris.

6. Cyma cmapmosux 6anie ma 6anie 3a 3aniKo8y KOHMPOsbHY pobomy nepesodumscad 00
3071iK0807 OUiHKU 32i0HO 3 mabauuyero:

bamu:
MpakTU4Hi 3aHATTA + [[I3 + Omuinka bamu ECTS
+ 3aJ1iIkOBa KOHTPOJIbHA poOoTa
100...95 Bigminao A
94...85 Hyxe nobpe B
84...75 HobGpe C
74...65 3a10B1IbHO D
64...60 JlocTaTHBO E
Menme 60 Hes3anoBiabHO FX
€ He 3apaxoBaHi NMPaKTUYHI POOOTH
abo He 3apaxoBaHa vpo313axyHKOBa He nomymeno -
poboTa abo CcTapTOBHIA PEHTHUHT MEHIIIE
26 GauiB
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9. [Jopaartkosa iHpopmauia 3 gucuunniHm (0CBiTHbOro KOMNOHEHTA)

Y cmydeHmis € moxcaugicme ompumamu no3umueHy OUiHKY 1o QucyunaiHi 3a ymos8 ompumMaHHA
cepmughikamie npoxoduceHHA OUCMAHYiliHUX Yu OHAAUH Kypcie 3a 8i0NMo8iOHO MeMamuKolo.
Y 0odamky 0o cunabycy 3Haxo0umMbCA nepesik NMUMaHs 00 3as1iKy.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiHmu (cunabyc):

CKNnageHo AoueHTOM Kadeapu MaTemaTUYHUX MeTOAiB CMCTEMHOrO aHanisy, A.T.H., AoueHTOM TepeHTbeEBUM
O.M.

YxBaneHo kadenpoto maTemMaTUUHUX METOAIB cUcTeMHOro aHanisy (mpotokout Ne 13 Bin 05.06.2024)

Morop:keHo MeToauuHoto Komicieto HH IMCA (mpoTtoxon Ne 10 Bix 24.06.2024)
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JIOQIATOK A.

Mepenik numaHb 00 3a1iKy.

TexHon02iA IHMenekmyanbHo20 aHAniI3y OAHUX — Hasedimb O03HAYEHHA Ma MpPuKaaou
MPAKMUYHO20 30CMOCYB8AHHA.

Lllo o3Ha4yae y 0aHOMYy 8UnaoKy €080 «iHMeaeKmyanoHuUl»?

Jalime noAcHeHHA iHMeAeKkmyanbHOMy QaHAMI3y OaHUX AK MyAbmuoucyunaiHapHil
0bs1acmi 3HAHL; y YoMy 10A152a10Mb 0CcobaUBOCMI PO3BUMKY Yiei 0baacmi?

Hasedimb 03Ha4YeHHA mMa npukaad MNOCMAHOBKU | P038°A3aHHA 3a0a4i MAWUHHO20
HOBYAHHA.

Hasedimb 03HaYeHHS ma npuKkaad pPo38’A3aHHA 3a0a4i Memooamu WMmy4yHo20
iHmenexkmy.

Zalime 03Ha4YeHHA UMMEBO20 YUKy mexHos102ii, Hagedimb 2paghik ma npuxaao.
Hasedimb npukaadu nonyadapHux 3a0a4 i Mmemoodis iHmesneKkmyanbHo20 aHai3y OaHux?
Hasedimb npuknadu anzopummis, AKi BUKOPUCMOBYIOMbLCA 8 IHMenAekmyasbHomy
aHanisi 0aHux?

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

Hasedimb npuknadu cegep n00CbKOI QifnbHOCMI, 8 AKUX YCiWHO 8UKOPUCMOBYHOMbCA
mepexi balieca?

AKa 20n08Ha mema nobydosu mepexi balieca?

Aki munu HesuszHavyeHocmel spaxosytomeca y Mepexcax balieca?

AKi 0ea munu Ha8YaHHA HeobxiOHO suKoHamu 014 nobydosu Mb?

Yum 8idpi3HArOMbCA QUCKPEeMHI 3MIiHHI 8i0 Herepep8HUX?

Yu moxce Mb micmumu 00HOYACHO OUCKpemMHi i HerepepsHi 3MiHHI?

Hasedimoe HedoniKu i nepesaau sukopucmaHHA Mb?

AKki Memoou iHmenekmyanbHO20 aHAni3zy O0aHUx 6aU3bKi 3a C80IM MPU3HAYEHHAM 00
balieciscbKux mepex?

LLlo make mepexca balieca, dalime o3HayeHHA? Hagedimob npuKknadu 8UKOPUCMAHHA.
Bubepimb kopekmHuli sapiaHm 8idnoeidi: mepexca balieca — ye

mamemMamu4yHa Mooesnb 00CnioxysaHo2o npouyecy y ¢opmi: (1) — cucmemu 38°a3aHUX
aneebpaiyHUX pieHAHb, (2) — imimayiliHa Mmodenb, AKA rPYHMYEMbCA HA BUKOPUCMAHHI
po3nodinie eunadkosux 3MiHHuUX; (3) — UMoGipHiCHO Modesnb MPUYUHHO-HACMIOKOBUX
38’A3Ki8 Mixt 3MIHHUMU npoyecy y (hopMi CPAMOBAHO20 AUUKMAIYHO20 2pada.

AKi epaghu 8ioHOCAMb 00 CNPAMOBAHUX MA HECNPAMOBAHUX?

Hasedimb npuknad uukaiyHoi ma ayukniyHoi cmpykmyp? Akuli mun cmpykmypu
BUKOpucmosyemocs npu nobyodosi mepexci balieca i yomy?

3anuwime @opmansHuli onuc Mepexci balieca i Odalime lomy eepbanbHy
iHmepnpemadiro?

AKi 3MiHHI HazusaroMb BaMbKIBCbKUMU, O AKI Haw,aokamu?

Hasedime moxnusi munu cmpykmyp mepex balieca?

LLlo 03Ha4Ya€E iIHCMAHUiOBAHHA 8Y3/10 Mepex(i?

Lllo make noni-0epeso, YUM 80HO 8iOPI3HAEMbLCA 8i0 iIHWUX CMPYKMyp ?

O3Ha4YeHHA anpiopHoi, anocmepiopHoi ma ymoeHoi timogipHocmeli?

AKUMU MemooamMu MOXCHA 8u3HaYyamu anpiopHi tmosipHocmi? Yu moxcHa obilimuca 6e3
anpiopHux tmosipHocmeli npu nobyoosi mepexci batieca?

Aki mabauyi nos’asytome 3 syznamu bM?

Hasedimb npocmuli supaz meopemu (popmynu) balieca 0n4a 0o8inbHUX n00ili?

AKi sidomi eam HWIi eapiaHMu ¢opmynoeaHHA meopemu balieca? AKy ponb sidiepae
3HAMEHHUK hopmynu?

Aalime Ha3eu cknadosum (YneHam) yucesnbHUKA meopemu balieca?

Hasedimb munu mepexc balieca? Yum soHu 8i0pi3HAIOMbCA 00HA 8i0 0OHOI?



35.
36.
37.
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®dopmyna 0219 obyucneHHA crninbHOI timosipHocmi mepexi balieca? Hasedims npuknaao.
Lllo make uckpemHa mepexca balieca? Yum 8oHa 8i0pi3HAEMbCA 8i0 iHWUX munie?

Y yomy nonseae npuHYyUNOB8a Pi3HUUS MiX CMAMUYHO0 | OUHAMIYHOK Mepexcamu?

38. [alime o3Ha4yeHHA 2ibpudHoi ME? Yu 3ycmpiyaromecs maki modesi Ha npakmuui?

39.

40.

41.

Yu moxnuse nosmopHe 3acmocysaHHA meopemu balieca 0o po38’a3aHHA 00HIel 3a0aui,
AKWO 3’58780MbCA HOBI (YymOoYHeHi) ekcriepumeHmarssHi 0aHi abo ekcriepmHi oyiHKu?
AKwo OaHi HenepepsHi, a napamempu OUCKPEeMHi, mo 4Yu MOXHA 3acmocosysamu y
makxkomy sunadKy meopemy balieca?

AKum YneHom su3Ha4aemMeoca NpasoonodibHicme daHux y meopemi balieca?

42. flalime o3Ha4yeHHA ma Hasedimb MPUKaAA0 0b6YUCAEHHA 3HAYEHHS 83AEMHOI iHGhopmauii.

Hasedimb npuknaou iHWuUXx mip 38°A3Ky MiX< 3MIHHUMU.

43. [lalime 03Ha4YeHHA cmMpyKmypu mamemamu4Hoi moodeni?

44.
45.
46.
47.

Lo su po3ymieme nid cmpykmyporo 6M?

Hazsimb munu icHytouux memodis nobydosu cmpykmypu mepexci balieca.

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

Yum 3ymoeneHa HeniHiliHa noniHomianbHa cKaadHicme 3ada4vi nobydosu cmpykmypu
EM?

48. [lns 4020 suUKopuUCMO8yomb peKypcusHy gopmyny PobiHcoHa?

49.

50.

51.
52.

53.
54.

55.

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

Lo o3Hauae mepmiH «npuxo8aHa 3mMiHHa»? Yu 8paxo8yromosCa npuUxo8aHi 3MiHHI rnpu
nobydosi 6M?

MoacHimbe cyme KoegpiyieHmis acoyiayii ma KOHMuH2eHyii?

AKi memoOu Ha 0CHO8i OUIHOYHUX BYyHKYIl icHyromos 0aa rnobydosu mepex balieca?
Hasedime npuknadu.

LLlo make eHmponia i K if MOXHA sukopucmamu ripu nobydosi cmpykmypu 6M?

AKi memoou i3 BUKOPUCMAHHAM mMecmy HA YMOBHY HE3aaAeHHICMmb iCHyrtomos 014
nobydosu mepex batlieca? Hasedimob npuxkaadu.

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

56. [lna 4020 suKopucmosyemosca Memod yropsAOKYB8AHHA MHOMUHU eepwuH? Hasedimeb

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

MPUKAao obYuUCAEeHHS.

®opmyna ma 3micm pyHKuii Kynepa-repckosuua? B yomy ii Hedosnik ma 5K (i020 MOIHaA
nodoaamu? [MpuKnadu 8UKOPUCMAHHA.

AKkuli 8u2n190 Mae pyHKuia onucy miHimaneHoi 0oexcuHu (OMA)? O3Ha4yeHHS, hopmyna,
nMpuKknao.

Lllo o3Hay4ae cnoso «espucmuyHuli»?

Po3enaHeme anzopumm espucmu4Ho2o0 memoody nobydosu mepexci balieca Ha ocHo8i
BUKOPUCMAHHA 3Ha4YeHb 830eEMHOI iHghopmauyii (3Bl1) ma ¢pyHKkuii OM/.

AKi icHytomb mMemoou OUiHIOBAHHA AKocmi rnobydosaHoi mepexci balieca. ®opmynu
CMPYKMypHOI pi3HUUi ma nepexpecHoi eHmponii.

B 4Yomy nonAazae pizHUUA Mixe espucmuyHUMU mMa MOYHUMU Memodamu nobydosu
mepexc batieca?

Hasedime o3HaYeHHA cucmemHo20 aHanizy. LLjo € 06’ekmom sus4yeHHA 014 cucCmeMHO20
aHanizy?

Hasedimb ocobausocmi, yine ma cghepu 3acMOCY8AHHA MNPUKAAOHO020 CUCMEeMHO20
aHanizy?

Hasedimbe munu npobaem cucmemHo20 aHanizy. AK po3s’a3yemoca npobaemu KOHHO20
muny?

AKi nepesaz2u HA0AE 3a0cMOCYy8AHHA Memo0o002ii cucmeMHO20 aHAsI3Y NpPU POo38°a3aHHI
3a0ay4 npuliHaAmMms piweHs?

Lllo o3Hayae cmpykmyposaHicme 3a0adyi npuliHAMms piweHs ?
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68. Aki 3a0a4i npuliHAMMSA piwieHb Ha3UuBar Mo CIAOBKOCMPYKMypo8aHuMu ?

69. lllo sucmynae iHCMpyMeHmMoM MPUUHAMMA piWweHb rnpu 3dcmocy8aHHi memooosoail
cUCMeMHO20 aHanizy?

70. AKi ocobausocmi Mmae NpuKaadHul cucmemHuli aHanis?

71. AIKi icHytomb mpu Kaacu Hegu3HavYeHocmel, M0B8'A3GHUX i3 pPO38°A3GHHAM 30044
CUCMeMHOR20 aHanizy?

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

73.3 AKux OCHOBHUX b6710Ki6 CKAAOAEMbLCA IHMenekmyasbHa cucmema niompumKu
npulHAMMA piweHs?



