HALIOHA/TbHWUI TEXHIYHUI YHIBEPCUTET YKPATHM
«KUTBCbKMI MOMNTEXHIYHNIA IHCTUTYT imeni IFOPA CIKOPCbKOTO»
®I3UKO-TEXHIYHUIA IHCTUTYT

3ATBEP/DKEHO

MeToIu4YHO pasor
KIII im. Iropst Cikopcbkoro
(mpotokon Ne5 Binx «29» mrotoro 2024 p.)

®-KATANOT
BUBIPKOBMX HABYAZTbHUX AUCLUNNIH
LUKNY NPODECIMHOI NIATOTOBKMU

Ana 3a06yBadiB ctyneHa 6akanaspa
3a OCBiTHbOIO Nporpamoro «Cucremm, TeXHONOrii Ta maTtemaTUUHiI meTogu Kibepbesneku»
3a cneuianbHicTio 125 Kibepbesneka Ta 3axucT iHpopmauii

YXBAJIEHO:

BueHoto pagoto OTI

KMl im. Iropa Cikopcbkoro

(npotokon Ne3 Big «26» ntotoro 2024 p.)

Kuis — 2024



Mpoueaypa BM6OPY OCBITHIX KOMNOHEHT BiAOYBAETLCA 3riAHO « TUMYACOBOTO NOJIOMKEHHA
Npo NOpAAOK peanizauii ctyaeHTamm Pismko-texHiyHoro iHcTutyTy KIlim. Iropa CikopcbKoro
npaBa Ha Bi/ibHUI BUBip HaBYanbHUX ancumnain» (http://ipt.kpi.ua/normatyvni-dokumenty-fti)

Cunabycu ycix AncumnAin Ta iHWa cynposigHa iHpopmaLia po3milteHa Ha calTi Kabeapm:
http://is.ipt.kpi.ua/change_fb

Ovcumunninm gna BMbopy NepLIOKYPCHMKaMM Ha APYruii pik HaBYaHHA

CTyAeHTM NepLlioro Kypcy 061patoTb 04HY AMCUMNAIHY 3 HABEAEHOTO HUXKYE Nepeniky AN BUBYEHHS Y TPETbOMY
cemecTpi Ta ABi A4/1A BUBYEHHA Y YETBEPTOMY

Tpemiii (ocinHHili) cemecmp

Jucuyunnina (1 cnom, 4 kpedumu, 3aiK) Kadepnpa Crop.
AHani3 pyHKLUi baraTboX 3MiIHHMX MM3I 7
OCHOBW rapMoHiI4YHOro aHani3y Ta onepauiiHOro YMCNeHHA MM3I 9
Web-nporpamyBaHHsA MMAL 10

Yemeepmulii (6ecHaHuli) cemecmp

Aucyunninu (2 cnomu, 4 kpedumu, 3a1iK) Kadeapa Crop.
CnevujianbHi po3ainm matemaTnkm 1) 12
CuctemHe nporpamyBaHHA ana 6aratosagayHnx onepauinHuUx cuctem 13) 14
3acobu nigroToBKM Ta aHanisy gaHUX MMAL 16
MiKpoeneKTpoHiKa 13 18
MaTtemaTuUyHi OCHOBWM KPUNTONOTIi MM3I 21
Moaeni pednekKcii y Kibepbesneui 15 24
OnToeneKkTpoHika 13 26

Avcuunniim gna Bubopy ApYyroKypCHUKAMM Ha TPeTii piK HaBYaHHA

CTyaeHTn apyroro Kypcy obupatoTb 3 HABEAEHOTO HUXKYE NEepeniky AN BUBYEHHSA Y N'aTomy
cemecTpi 0gHy AMCcuUMnAiHY Ha 5 KpeauTiB Ta ABi AUCUMNAIHM Ha 4 KpeauTu; TP UCUUNANIHK ONA
BMBYEHHA Y LULOCTOMY

M’amuli (ociHHiii) cemecmp

Aucyunninu (3 cnomu, 4 kpedumis, 3a1iK) Kadeapa Crop.

TexHonorii 3abe3neyeHHs SKOCTI NporpamHux 3acobis 13) 30




JocnigxeHHa onepawin MMAL 32
CneuianbHi po3ainn o6uncnoBanbHOT MaTeMaTUKM MM3I 33
CuctemHi TexHosorii gna 3actocyBaHb Windows 1) 35
MporpamyBaHHA edEKTUBHUX aITOPUTMIB MMAL 37
OcHoBW aHani3y anropmTmis MM3I 40
MeToamn Ta TeXHONOrii aHaNITUKK AaHNX 1) 42
Teopia curHanis 13) 44
MaTemaTuyHi meToam cydacHoi ¢isnkm MMAL 46
LWocmudii (eecHaHuli) cemecmp

JAucyunninu (3 cnomu, 4 kpedumu, 3a1iK) Kadepnpa Crop.
LUndpoBa cxemoTexHika 13 48
AHTEHM | NOWKNPEHHA eNEKTPOMATHITHUX XBUNb 13 50
MeToam nigTPUMKN NPUAHATTA pilleHb 13 52
MeTtoaun obuncneHb 1) 54
lapoaKycTUYHI cnctemm 13) 57
XMmapHi TexHonorii 06pobKn aaHMx MMAL 59
Komn'toTepHa rpadika 16 61
be3sneka iHTepHeT-pecypciB 13 63
TeopeTnKo-4ncnoBi anropuUTMM Y KPUNTONOTIT MM3I 65
ANropuTmMu i MeToamn poiioBOro iHTENEKTY MMAL 67

Ovcuunninm gnsa Bubopy TPeTbOKYPCHUKaMM Ha YeTBEPTUIA PiK HaBUAHHA
CTyAeHTU TPETbOro Kypcy o6upatoTb 3 HaBeEHOro HUXKYE nepeniky
no oAHii gucUMNAiHI 3 KOXKHOTO cnoTy
Coomuli (ociHHili) cemecmp

Aucyunninu (3 cnomu, 4 kpedumu, 3a1iK) Kadeapa Crop.
Cuctemm Ta mepexi nepegadi iHbopmauii 13) 71
Cuctemu i mogeni 1) 73
Teopisa KepyBaHHA MMAL 75




MeToan MaWKMHHOIo HaBYaHHA MMAL 78
lew-¢pyHKLUIT Ta Koan aBTeHTUdIKauii MM3| 80
Bocomuli (8ecHAHuUll) cemecmp
JAucyunninu (2 cnomu, 4 kpedumu, 3a1iK) Kadepnpa Crop.
HeuiTKke mogentoBaHHA cuctem besneKkn 1) 83
HopmaTusHo-npaBoBe 3abe3sneyeHHs iHpopmMaLinHoi 6e3nekun 16 86
AHani3 gaHux BeMKKX AaHUX B Kibepbesneuy,i 1) 88
BewBneT-aHani3 curHanis 13 90
BcTyn fo TexHonorii 610KYenH Ta KpMNTOBaNoT MM3I 92
MeToan NpUKNAAHOI CTaTUCTUKM MM3I 95




BUBIPKOBI OCBITHI KOMIIOHEHTH
APYTOI'O KYPCY HABYAHHA



TPETIA CEMECTP



Anaji3 gyHkuii 6aratb0X 3MiHHMX

Kadenpa, sika 3a0e3neuye BUKIaJaHHS

PiBens BUIO1 OCBITH

[epmmii (6akamaBpChKUii)

MoxnuBi 0OMEXKEHHS

Be3 oOMexeHb

Kypc, cemectp

2 Kypc, 3 ceMecTp

OOcCsr MUCHUIUTIHA Ta PO3MOMALT TOIUH
ayIUTOPHOI Ta CAaMOCTIHHOT pOOOTH

3araiabHa kinbKicTs: (4 kpenutn €EKTC) 120 roa
JlexiiitHux 3aHTh: 36 TOx

JlaGopaTtopHuX 3aHATh: 36 TOJ

CamocriiiHa po6oTa cTyneHTiB: 48 roj

MoBa BUKJIagaHHA

VYkpaincbka

Bumornu
JUCLIUILTIHA

J0 IMo4YaTKy BUBYCHHA

1. HaBuuku po3B’s3yBaHHS IPaKTUYHUX Ta
TEOPETHYHHUX 33/1a4 3 aJIreOpu Ta TeoMeTpii Ha piBHI
CepeIHBOI OCBITH.

2. TlpakTu4Hi HaBUYKHA Ta 3aCBO€HI TEOPETHYHI

3HaHHSA, HAOyTI T Yac BUBYEHHS JIUCIUILUTIHU
«Buia MmaTemMaTHKa.

3. HaBuuku KOpuUCTyBaHHS, OYyIb-IKHM IaKETOM
nporpam, NpU3HAYCHUM ISt neperisay
€JIGKTPOHHUX MyOsikaniii B popmari pdf.

4. HaBUYKM KOPUCTYBaHHS OyIb-SKMM IAKETOM 3

matematnuyaumu  pyskmismu  (Excel, Matcad,
Mathlab 4w in.).

[To 6yne BuBUaTHCS

HapuanpHa mucnururina «AHam3 QyHKIINA
0araTboX 3MIHHHX» MICTUTh TEOPETHYHI MaTepialy,
10 BHKJIAAAIOTHCA Yy 18 JeKIisX, Mmicis 3aCBOECHHS
SAKUX CTYACHT Oyzne 00i3HaHMU y TaKUX OCHOBHHUX
HarnpsMKax:

- TEOpis TPaHUIIb MOCTITOBHOCTEH 1 PyHKITIH
0araTboX 3MIHHHMX, BJIACTUBOCTI HENEPEPBHUX
yHKILii;

- nudepeHIialbHE  YHCIICHHS
OaraTbox 3MIHHHX, OCHOBHI
nudepeHmiioBanux  QYyHKITIH,
YHUCEILHUX METOIIB;

byHKIIIH
BJIACTHUBOCTI
BaXJIMBI  UIA

- nmochipkeHHs (QYyHKLIi Ha JIOKaJbHUN Ta
YMOBHHUH €KCTPEMYM;

- po3BUHEHHS (DYHKIIIM OaraThboX 3MIHHHX 32
dbopmymnoro Teiinopa;

- Teopis KpaTHUX IHTerpaiiB, 3amiHa
3MIHHUX y KpaTHOMY I1HTerpalli, HEBJAcHI KpaTHi
1HTerpaiy;

- IHTerpajbHe YUCIeHHS (DYHKIIH GaraThox
3MIHHUX 3 €JIEMEHTaMH BEKTOPHOTO aHai3y,
iHTerpan Big (QyHKUOIT HAa MHOTOBHII, OCHOBHI
IHTerpaJibHI POopMyIIH aHATII3Y.




B pe3ynbrari cryneHT Ha0yBae Taki yMiHHS:

- YMiHHS 3HaXOJUTH YaCTUHHI IMOXIiJIHI Ta
nudepenmiany QyHkIii 6aratboX 3MIHHHUX, B T. 4.
CKIafeHuX (YHKIIH, (YHKIOIH 3amaHUX HESBHO,
BEKTOP(YHKIIIH;

- yMiHHS JOOoChipKyBath  (PyHKIi Ha
JIOKaJIbHUU T4 YMOBHHM E€KCTPEMYM,;

- YMIHHA 3HaXOJUTU PO3BUHEHHS (DYHKIIiI
Oaratpox 3MiHHHX 3a ¢opmyoro Teitnopa;

- YMiHHS OOYMCIIIOBATH TOBIMHI, MOTPiHHI
IHTErpajy B PI3HUX CHCTEMaxX KOOPJIUHAT;

- YMiHHS OOYMCIIIOBAaTH KpPUBOJIHIAHI Ta
MOBEPXHEBI IHTErpaii 000X THIIIB;

- yMIHHA KOpPHUCTYBaTHUCh  (dopmyraamMu
BEKTOpHOro aHaiizy, @opmyna OcTporpaacbKoro-
I"aycca, ®opmyna Ctokca.

I{i ymiHHS HEOOXimHI JUIsi PO3YMIHHS 3arajibHUX
3B’SI3KIB  MDK MAaTeMAaTMYHUMH IIOHATTAMH 1
METOJIaMU Ta TMPAKTUYHHMH 33JadaM. 3a KypcoM
nepeadaueHo MOIYJIbHY KOHTPOJBHY pPOOOTY, sKa
CKJIQJIA€EThCS 3 JBOX OJIOKIB 3aBllaHb, IPU3HAYECHUX
JUIST  KOHTPOIIIO  3aCBOEHHS TEOPETHYHOTO Ta
MPaKTUYHOTO MaTtepiany, 1 nepeadaydae BiAMOBIIb HA
TEOPETUYHI 3aMUTAHHS 10 BIJIOBIIHOTO PO3JLUTY Ta
pO3B’sI3aHHS 3aB/IaHb 32 TEMaMH.

Yomy 11e nikaBo/Tpeda BUBUATH

HaBuanbna nucrururina «AHami3 QyHKIiH
0araTbOX 3MIHHHX» € JUCIIUIUTIHOI MPUPOJTHUYO-
HAYKOBOI MiATOTOBKH 1 MPUCBAYEHA (POPMYBAHHIO Y
CTYJICHTIB  3JaTHOCTI  3aCTOCOBYBaTH  OCHOBHI
MOHSTTS, O3HAUEHHS, TEOpEeMHU Ta METOau iX
JIOBEICHHS TEOPETUYHOT MAaTEMATUKH, 110 HEOOX1TH1
JUTSI BABYCHHS HACTYIMHUX AUCIHUILIIH CIEeMiabHOCTI
«Kibepbe3nekay, BUBYCHHS HaWBaKITUBIIIAX
pE3yNbTaTIB Cy4acHOT MAaTEeMATHKH.

YoMy MOKHA HABYUTHUCS

HaBuanbna nucrururina «AHami3 QyHKIiH
O0araTb0X  3MIHHUX»  TPUCBSYCHA  BUBUYEHHIO
nudepeHIiaTbHOTO Ta THTETPAIbHOTO YUCICHHS TS
¢dyHKLiN 6araTboX 3MiHHUX.

SIk MOXHa KOPHCTYBATHCS HaOyTUMH
3HAHHAMM 1 BMIHHAMHA

3aBnaHHA HABUAIbHOI JNUCHUIUIIHM — HABYUTHU
CTYJICHTIB BUKOPHUCTOBYBAaTH METOIU 1 TPUHOMH
T EpeHIIaTFHOTO Ta IHTETPAIbHOTO YHCIICHHS JUIS
GbyHKIIK 0ararbOoX 3MIHHHUX IS JTOCIIKEHHS
BJIACTUBOCTEH Ta MOBEAIHKH (YHKLIN, PO3B’A3aHHS
PI3HOMAHITHUX TPUKIAJHUX 33124 T€OMETPUYHOTO
Ta (I3UYHOTO XapakTrepy, a TakoX 3ajad,
OB’ SI3aHUX 3 HAOIMKEHUMHU O0UHUCICHHAMU

[adopmartiitne 3a0e3nedeHHs] TUCIUILTIHA

Cunalyc, miAPYyYHUK, HABYAJIbHUNA TOCIOHUK,
JTUCTaHIIMHUHA KypC




Bug cemecTpoBOro KOHTPOIIIO

Sanmik

OCHOBH rapMOHIYHOI'0 aHAJII3Yy Ta ONePAiiiHOT0 YN CJIEHHS

(mouenr, k.¢.-m.H. FOxakosa I'.0.)

Kadenpa, sika 3a0e3neuye BUKIaJaHHS

kadempa MaTeMaTHYHUX METO/IIB

iH(popmarrii

3aXUCTY

PiBens BUIO1 OCBITH

[epmmii (6akamaBpChKUii)

MoKIIHBI OOMEXKEHHSI

be3 oOMexeHn

Kypc, cemectp

2 Kypc, 3 ceMecTp

OOcCsr MUCHUIUTIHA Ta PO3MOMALT TOIUH
ayIUTOPHOI Ta CaMOCTIHHOT pOOOTH

3aranbHa kiabkicTs: (4 kpenutu €EKTC) 120 rog
Jlexuiitaux 3auaTh: 18 rox

JlaGopatopHux 3aHATh: 18 rox

CamocriitHa poOoTa cTyneHTiB: 84 ronu

MoBa BUKJIagaHHA

VYkpaincbka

BaBy€TBC$I Ha HaBHU4YKaX, OTPHUMAHUX CTYACHTaMHU

Bumornu 10 MIOYaTKy BUBYEHHS . ;
. npu BHUBYECHHI TaKUX JUCLMILIIH AK
JUCLUILTIHA . . ey
«MatemaTtuuHui aHamni3y, «JIiniiiHa AnreGpay.
Posrnspatotecst  omepamii  Hajg ~ KOMIUIEKCHUMH
yycaaMM Ta iX TEeOMETpUYHa IHTepIpeTaiis;

[Ilo Oyne BUBUATHCS

MoJaHHsA 3amaHoi (QyHKIII y BHUIJISAI psgy abo
iHTerpany @yp’e; BHU3HAYCHHS, BJIACTUBOCTI Ta
3aCTOCYBaHHS IHTETPAIIbHUX TepeTBOpeHb Dyp’e Ta
Jlarmaca

Yomy 11€ 11iKaBo/Tpeda BUBYATH

Hapuanpna pucrumiina «OCHOBH TapMOHIYHOTO
aHaJizy Ta OMNEepalifHOrO YHUCIEHHSI» € TIE
BRXJIMBOIO YACTHHOK MAaTEMATHYHHX 3HaHb, SKY
Ma€ OIMaHyBaTH KOXKEH CIICIIaNICT, 10 Ma€E CIPaBy 3
nepeaaveto Ta 00poOKOI0 CUTHATIIB

Yomy MOKHA HABUUTHCS

OnepyBatu KOMIUICKCHUMH  YHCIaMH Ta  iX
TE€OMETPUYHUMH 300paKCHHSAMH, MpAIlOBaTH 3
psaamu Ta iHTerpagamu Oyp’e, BOIOIITH OCHOBAMH
OTIEPAIIITHOTO YUCTICHHS

Sk MOXHa KOPHUCTYBATHCS Ha0yTUMHU
3HAHHAMHY 1 BMIHHSIMUA

OTpumaHi NpakTU4HI HABUYKHU Ta 3aCBOEHHI 3HAHHS
MOXYTh BHKOPHCTOBYBAaTHCh y Kypcax «OCHOBH
Teopii Kinm», «Teopis curHamiB», a TakoX y Oyab-
SKMX IHIIMX  JUCLHMIUIIHAX, TeMaTHKa  SKHX
NOB’s13aHa 13 mepenavero Ta 0OpOOKOI0 CUTHAMIB Y
TeXHIYHUX 3acobax 3axucty iHdopmamii Ta
pafioTeXHIYHUX IPUCTPOSIX

[adopmariiitne 3a06e3ne4eHHS TUCIUTLIIHA

https://drive.google.com/drive/folders/1H3gcxdVu5S72jV-
[IPUSPMivmpOp4nRsR

Bug cemecTpoBOro KOHTPOIIIO

Sanmik



https://drive.google.com/drive/folders/1H3gcxdVu5S72jV-lPUSPMivmpQp4nRsR
https://drive.google.com/drive/folders/1H3gcxdVu5S72jV-lPUSPMivmpQp4nRsR

WEB-ITPOI'PAMYBAHHSA

(Crapmmnii Bukmnagau Titkos /1.B.)

Kadenpa, sika 3a0e3mneuye BUKIaJaHHS

Kadeapa MaTeMaTHYHOTO MOJICITIOBAaHHS Ta aHAII3y
JaHUX

PiBens BUIO1 OCBITH

[epmmii (6akanaBpChKuii)

MoKIIHBI OOMEXKEHHSI

be3 oOMexeHn

Kypc, cemectp

2 Kypc, 4 cemectp

OOcCsr MUCHUIUTIHA Ta PO3MOMALT TOIUH
ayIUTOPHOI Ta CaMOCTIHHOT pOOOTH

3araabHa kiibKicTh: (4 kpeauTu €EKTC) 120 roa
JIeKmiiHuX 3aHATE: 36 TOx

JlaGopaTopHux 3aHsTh: 36 TOJ

CawmocriitHa po0oTa CTyICHTIB: 48 o

MoBa BukiIa1aHHsA

Ykpaincbka

Bumoru
ITUCILAILIIHU

0 MMo4YaTKy BHUBUYCHHA

Ba3oBi 3HaHHA 3 MaTeEMaTUKU

[ITo 6yne BUB4aTHCS

B napuanpHiii qucuurutiai «Web-miporpamyBaHH»
pO3MIISAAIOTECA  CydacHI MIAXOAW 10 TMOOYI0BH
Web-opieHTOBaHUX CUCTEM

Yomy 11e nikaBo/Tpeda BUBUATH

Web-ocHoBHa TEXHOJIOT1s Cy4acCHHX
iHpopMamliifHuX cucteM. BaxiuBo 3HATH 1 BMITH
e(heKTUBHO 11 BUKOPHUCTOBYBATH

Yomy MOKHA HABUUTHCS

BuBuenns moBu po3mitku caiitiB HTML, BuB4eHHs
MOBHU CTBOPEHHSI KacKagHux Tabmuipb ctuiiB CSS,
BUBYCHHS MOBU nporpamyBanHs PHP, naOGyBanHs
NPaKTUYHUX HABUYOK CTBOPEHHS Ta HAIAroJKEHHS
CalTiB, MPAaKTUYHE BUKOPHUCTAHHS HAaOYTHX 3HaHb
TSl O3B’ sI3aHHSI HAYKOBHX 1 BUPOOHUYHX 3aBJIaHb

Sk MOXHa KOPHCTYBATHCS HaOyTUMH
3HAHHAMM 1 BMIHHAMHA

OCBOiBIIM II0 TEXHOJIOTiI0O MOXXHa CTBOPIOBATH
IHTepakTHBHI ~ web-mogaTku Ta  CalTh IS
NOJAJIBIIION0 BUKOPUCTaHHA Y pO3B'A3aHHI 33134
NpUKIagHOI (I3UKH, MaTeMaTHKH, 1H(QOPMATHUKH,

kibepOe3meku  Ta  IHIIMX  Tamy3ed  HAYKH.
Crnemiamicta  kibepOe3nmekn  MOXYTh  Kparie
3pO3yMiTH 0COOJIUBOCTI MIPOLIECIB, SIK1

BIIOYBAIOTHCS Y MEPEXKi, 1€ JOTIOMOXKE 3aMaTHUCS
6e3meKoro OB e(hEeKTUBHO

[adopmariitne 3a0e3nedeHHs] TUCIUILTIHA

Cwta0yc, mapyJYHUK, HaBYIbHUH TTOCIOHHUK

Bun cemecTpoBOro KOHTPOJIIO

3amk




YETBEPTUH CEMECTP



CreniagbHi po3isin MaTeMaTHKH

(Touent Cmupnos C.A.)

Kadenpa, sixa 3a0e3neuye BUKIIaTaHHs

iH(popMariifHo1 Oe3nekn

PiBeHb BUIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

2 xypc, 4 cemectp

OO0csT AUCHMIUTIHU Ta PO3MOILT TOIUH
ayIUTOPHOI Ta CaMOCTIHHOT pOOOTH

4 xpeautu €EKTC 120 rog
JlexiiiiHux 3aHTh: 36 O
JlaGopaTopHux 3aHsTh: 36 TOJ

CawmocriitHa po6oTa CTyACHTIB: 48 1o

Mosa BukiIaganas

YKpaiHCbKa

Bumorwu 1151 moyaTky BUBUEHHS
TUCILAILIIHU

1. HaBu4ku po3B’3yBaHHs IPAKTUYHUX Ta
TEOPETHYHHUX 3aJ]1a4 3 JIHIHHOT aredpu Ta
AQHATITUYHOI TeoMeTii.

2. [IpakT4H1 HABUYKU Ta 3aCBOEHI
TEOPETUYHI 3HaHHS, HAOYTI MiJ] yac
BUBYCHHS KPEIUTHUX MOAYIIB «Buia
mareMaTHka 1, 2», «AHamni3 QyHKIii
0araTb0X 3MIHHUX.

[To 6yne BuBUaTHCS

HaBuaspHa ~ mucnuIiniiga «CrrerianpHi
pO3AUTH MaTeMaTUKW» HAJCKHUTh 0 ITUKITY
npodeciiHol MATOTOBKA 1 TPUCBSIYCHA
dbopMyBaHHIO y CTYAEHTIB  3/aTHOCTI
pO3yMITH Ta 3aCTOCOBYBATH CIICHialibHI
MaTeMaTHYHI TIOHATTS, O3HAYCHHSI, TCOPEMHU
Ta METOMM iX MOBEIEHHS, 110 HEOOX1OHI IS
BUBYCHHS HACTYITHUX JMCIIUTUTIH
cneuiagbHOCTI «KiGepOe3nekay, BUBUCHHS
HaWBOKJIMBIINUX MPOQECIHHO KOPUCHHUX
pe3yNbTaTIB MPUKIIATHOT MATEMATHKH.

Yowmy 11e nikaBo/Tpebda BUBUATH

Jlana HaBYajgbHA AWCHUILUIIHA JOMOMOXKE
OlnbII  TAWOIIE 3PO3YMITH  TO€THAHHS
MaTeMaTH4HI MOHSATTS Ta iX IHTErpaioo B
chepy kibepbOe3nexu

YoMy MOKHA HABYUTHUCS

3aBaHHs HAaBYAIbHOI AUCIUTLIIHYU —
HABYHUTH CTYJIEHTIB BUKOPUCTOBYBATH




METO/HM 1 IPUHOMH CIIEKTPAILHOTO aHaIi3Y,
TEOpil HEPYXOMHX TOYOK Ta €KCTPEMaTbHHUX
3a[a4 A TOCIiPKEHHS BIACTUBOCTEH Ta
MOBEIIHKH (PYHKITINA, PO3B’ I3aHHS
BIJITOBIAHAX MAaTEMAaTUYHUX 3a7a4
MPUKIIQJHOTO XapaKTepy, a TAKOXK 3a/1a4,
OB’ SI3aHUX 3 ONMTUMI3ALIEI0 PYHKIIIH, K1
BUHHKAIOTh Y TPAKTUYHOI TIsUTBHOCTI
¢axiBug 3 KibepOe3neKu.

SIK MOXHA KOPUCTYBaTHCSI HAOYTUMH
3HAHHSIMM Ta BMIHHAMU

BukopucranHs 3HaHb TaHOT HABYAJIbHOL
JTUCIUTIIIHA JOTIOMOKE Y PO3yMiHHI1
CHCTEMHOTI0 MiAX01y A0 KibepOe3neku

[Hdopmariitne 3a0e3nedeHHs TUCIUILTIHA

Cwa0yc, mapyJYHHK, HaBYaTbHUH
NMOCIOHUK, TUCTAHIIIIMHA KypC

Bup cemecTpoBOro KOHTPOIIIO

3aIIK




CucreMHe nporpaMyBaHHs Jisl 0araTo3ajayHux onepauiiiHuX cUCTEM

(douent I'anbunncbkuii JI.FO.)

Kadenpa, sixa 3a0e3neuye BUKIIaTaHHs

iH(popMariifHo1 Oe3nekn

PiBeHb BUIIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

2 xypc, 4 cemectp

OOcsT AUCHMIUTIHU Ta PO3MOILT TOIUH
ayIUTOPHOI Ta CaMOCTIHHOT pOOOTH

4 xpenutu €KTC, 120 rox

JlexiiitHux 3aHATh: 36 TOx

JlaGopaTopHux 3aHsTh: 36 TOJ

CawmocriitHa po0oTa CTyACHTIB: 48 1o

Mosa BukiIaganas

YKpaiHCbKa

Bumorwu 1151 moyaTky BUBUEHHS
ITUCILAILIIHU

Komnursaniss C/CH++.
Microsoft Visual Studio

[Ilo Oyne BUBUATHUCS

IIpouec

BHUBYCHHS JUCLIUILTIHA

CHpsIMOBaHUN Ha GOPMYBaHHS HACTYITHUX

KOMIIETEHTHOCTEN:

apXiTeKTypu Ta CHUCTEMH KOMaHJ
nporiecopis Intel miis peanizarmii
0araro3alagHoOTO PEKUMY;
CTPYKTypH MIPUKIATHOTO
nporpamHoro inrepgeiicy IA-32 ta
POSIX;

TEXHOJIOTii PO3poOKM Mporpam Ha
moBi C/C++ 3 BHUKOPHUCTaHHSIM
byHKITIHA

Microsoft API ta POSIX API;
peamizaiii CHCTEMHHUX TIporpam 3
BUKOPHUCTAHHAM 0aratro3agadyHocTi
Windows;

MDKITPOIIECHOT Ta  MIXKIOTOKOBOI
B3aemonii B OC Windows;
MPOTpaMHUX METOMIB YIPaBIiHHSA
mam’arTio Windows;

IIPOrpaMHUX MeXaHi3MiB
yrnpasiiHHs 00’ektamu Windows;
METO/IIB CHHXPOHI3aIlii MPOoIIeCiB Ta
notokiB Windows.




Yowmy 11e ikaBo/Tpeda BUBUATH

O3HalioMJIeHHsT 3 MPHHOUIAMH TOO0YA0BU
ta (QynkmionyBanHs Microsoft API Tta
POSIX APL

YoMy MOKHA HABYUTHUCS

OCHOBHOIO METOK) HABYAIBbHOI JUCLMILIIHU
«CHUCTeMHE MTpOrpaMyBaHHS

JUTst OaraTo3aJauyHuX OMepariiiHiuX CHCTEM)»
€ 3a0e3MeUYeHHs TCOPETHUIHOI

MIATOTOBKK I Cy4YacHOi  TEXHOJIOTii
CHUCTEMHOI0O IIPOrpaMyBaHHs Ta JaTU

3HaHHS 1 HABUYKUA I CTBOPEHHS
CUCTEMHHX IIPOrpaM IO CTaHAapTax

Microsoft API ta POSIX APIL.

SIK MOXHA KOPUCTYBaTHUCS HAOYTUMH
3HAHHSIMM Ta BMIHHAMU

OTtpumaHni TeOpeTUYHI 3HAHHS Ta MPAKTUYHI1
HAaBUYKH MOXXYTh OYTH BUKOPHUCTAHI JIJIs
aHaJizy Ta po3poOKH CydacHHX TEXHOJOT1H
CHCTEMHOTO IPOTPaMyBaHHS.

[adopmariiitne 3a06e3ne4eHHS TUCIUTLIIHA

Cunalyc, miIpy4HUK, HaBYAIbHAN
MOCIOHUK, TUCTAHIIIHHU KYyPC

Bua cemecTpoBOro KOHTPOJIIO

3K




3aco0m miArOTOBKM Ta aHAJI3Y JaAHUX

(ITpogecop leaecron A.FO.)

Kadenpa, sxa 3a0e3nedye BUKIagaHHA

MaTEeMAaTHYHOTO MOJCITIOBAHHS Ta aHATI3Y
IaHuX

PiBens BUIIOT OCBITH

Kypc, cemectp

2 Kypc, 4 cemecTp

OOCsT TUCIMIUTIHK Ta PO3IOALT TOIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 xpenutu €EKTC, 120roxn
JIeKmiiHuX 3aHATE: 36 TOx
JlaGopaTtopHuX 3aHATH: 36 TOJ

CamocriitHa po6oTa cTyneHTiB: 48 roj

MoBsa BuKIagaHHA

YKpaiHChKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCLHUILIIHA

e 3HaAKOMCTBO 3 aJIrOPUTMaMHU.

e Po3ymiHHA pI3HUX NMPUHITUIIIB Ta
TEXHOJIOT1 pO3pOOKH TTPOrpam.

e 3HaHHS NPUHIUIIIB
(GyHKLIOHYBaHHS Ta pO3pOOKHU
PO3MOAIICHUX TPOTPAMHUX CHUCTEM.

e ba30Bi 3HaHHS CTaHAAPTHHUX
MepeKEeBUX MPOTOKOJIIB.

[Ilo Oyne BuBUaTHCS

AHaTi3 Ta BAKOPUCTAHHS JTAHUX MPU
pO3B's3aHHI 0araTboxX MPUKJIAJAHUX 3344
crieriaimicraMu 3 00poOku nanux (Data
Science), a came nepeBipka
HECYIEePEWINBOCTI, CTPYKTYpYBaHHS,
00YHCIIEHHS CTATUCTUYHNX 3HAYEHD
BHUOIPOK TOIIIO.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

O3HaiioMJIeHHS 3 TPUHIMIIAMU 00pOOKHU Ta
aHaI3y CKIaaHUX (TETEPOTreHHUX ) TaHUX,
CY4JacHUX MPOTPAMHHX MPOIYKTIB JUIs
aBTOMAaTHU3aIlii iXx 0OpoOKH B
iH(pOpMaILifHUX CUCTEMaX.

Yomy MOKHA HABUUTHUCS

Mertoro BUKJIaIaHH JUCIUILTIHA "3aco0n
MiJTOTOBKY Ta aHaNi3y JaHuX"

€ JIOCKOHAJIE OBOJIOMIHHS 3aco0amMu
MITOTOBKH Ta aHAJI3y JaHUX, B TOMY




YUCIII reonpoCTOpOBUX JaHUX

SIK MOXKHA KOPUCTYBATHCS HAOyTUMHU
3HAaHHSAMM Ta BMIHHSIMU

Jlo ckiagy mporpaMHOro 3a0e3nedeHHs,
sIKe Ma€e OYTH OCBOEHE CTYJICHTAMH,
BXOJISATH CIEI[ialli30BaHi MOAYJIl MOBU
Python, mo 103BosIIOTE €(heKTUBHO
BHUKOHATH BCE HEOOXITHI omneparii
MOTIEPETHHOTO AHAJI3Y JAaHUX, B TOMY YHCI1
ix mBuAKy myosikamito B [HTepHeT.

[ndopmariiiine 3abe3neYeHHS AUCIUTLUTIHI

Bun ceMecTpoBOro KOHTPOIIIO

3K




MikpoesieKTpoHiKa

(K.T.H., 1oueHT Penna ®. M.)

Kadenpa, sixa 3a0e3neuye BUKIIaTaHHs

iH(popMariifHo1 Oe3nekn

PiBens BUIO1 OCBITH

[epmmii (6akamaBpChKUii)

Kypc, cemectp

2 xypc, 4 cemectp

OOcsT AUCHMIUTIHU Ta PO3MOILT TOIUH
ayIUTOPHOI Ta CaMOCTIHHOT pOOOTH

4 xpenutu €KTC, 120 rox
JlexiiitHux 3aHTh: 36 TOx
JlaGopatopHux 3aHATh: 18 ron

CawmocriitHa po6oTa CTyACHTIB: 66 roa

MoBa BUKJIagaHHA

YKpaiHChKa

Bumorwu 1151 moyaTky BUBUEHHS
ITUCILAILIIHU

3HaHHS HACTYIHUX AUCUUILTIH: «Bumia
MaTeMaTtukay, «Dizukay» (po3maii
«Enexrpuka ta maruetusmy»), «Teopis
CUTHaIIBY», «MeTpoJoris Ta
PanioBUMIpPIOBAHHS.

[To 6yne BuBUaTHCS

OCHOBHI TeMH, K1 PO3TIISAIAIOTHCS Y KYpCi:

e TexHOJOTiuHI OCHOBH BUPOOHUIITBA
iHTerpanbHux Mikpocxem (IMC).

o [IlimcunroBaui mnsg  mpuUAMaNbHO-
NepeIaBaJIbHOL arapaTypH.

e ['paHWYHI MOXJIMBOCTI IHTETPATLHOI
€JICKTPOHIKH.

e [HCTpyMeHTH Ta TIpIIIAIN
HAHOEJIEKTPOHIKH.

Yomy 11e 11ikaBo/Tpeda BUBYATH

MikpoeneKkTpoHika e HEMOPYITHUHT
¢yHgaMeHT He TiIbKM Bciel cydacHOl
HaycTpii iHGOpPMAIIHHUX 1 KOMIT IOTEPHUX
TEXHOJIOTiM, ayne 1 0araTb0X CyMDKHHX
raryseii —  1oOyTOBOI  €JIEKTPOHIKH,
1HIYCTpil po3Bar, MEIUIIMHHU, BIICHKOBOI Ta
aBTOMOOUIBHOI MPOMHUCIIOBOCTI Ta 1HIIIE.

YoMy MOKHA HABYUTHUCS

MeToro HaBYaTHHOI JUCIUILIIHA
«Mixkpoenektponika» (ME) € popmyBanHs
y CTYJEHTIB KOMIETEHTHOCTEH y BUOOP1
€JIeMEHTHOI 0a3u JIsl MPOEKTYBaHHS




panioeNneKTPOHHMX arapariB Ta CUCTEM
3axucTy iHpopmarii. A came:

e ganOaHHS HABUYOK CaMOCTIMHOI
po0OOTH 3 HAYKOBO-TEXHIYHOIO
JITepaTyporo IS MOIIYKY
iHdopmMarrii mpo okpemi
BU3HAUCHHS, IOHATTS 1 TEPMiHH,
MOSICHEHHSI 1X 3aCTOCYBaHHS B
MPAKTUYHUX CUTYAIISX 3 TaHOI
00J1aCT1 3HaHb, 10 B TIOIATBIIIOMY
JTO3BOJIUTH IM CAaMOCTIHHO
iBUIIYBATH TIpodeciiiny
KBasTi(hiKaIio;

® 3aCBOEHHS CTYICHTaMH IPHUHIUIIB
(GYHKIIIOHYBaHHS Ta MaTEeMaTHYHUX
Mojeleil ocHoBHUX eiteMeHTiB IMC;
3HaHb B 00JIaCTI TEXHOJIOTI,
apXiTeKTYpU Ta MIKPOCXEMOTEXHIKU
IMC, BIC, HBIC i mikpo306ipoK, 110
HAJAaCTh MOXKITUBICTh TIepeoauaT
KaHaJIM BUTOKY iH(opmartii npu
00pobeHHi ii cydacHUMU
€JIEKTPOHHUMH anapaTaMu;

®  palioHaJBLHOTrO BUOOPY Ta
3acrocyBanHsa IMC nipu cTBOpeHHI
€JICKTPOHHUX aIlapariB.;

e OOTPpYHTOBaHOTO 3aBIaHHS
TEXHIYHUX BUMOT Ha PO3POOICHHS
(GYHKITIOHATTEHO CIIelliaTi30BaHUX
BUPOOIB MIKPOEIEKTPOHIKH, a
TaKO0X 1X OCHOB CXEMOTEXHIYHOTO
NIPOCKTYBaHHS;

e  JIOCHIJKYBATH IapaMeTpu
EIEKTPOHHUX MIKPOEIEKTPOHHUX
TIPUIIAIIB.

Sk MO’KHa KOpHUCTYBaTHCS HAOYTUMHU
3HAHHSIMH Ta BMIHHAMUA

Kommerenii, HaOyTi i 9ac BUBYCHHS
ME, BUKOPUCTOBYIOTBCS I1i]] YaC BUBYCHHS
BCIX JUCIUILIIH, IIOB’ I3aHUX 3
EIEKTPOHHUMH CHCTEMaMU TIePETBOPEHHS
iH}opmartii: 3acobu npuiiMaHHs Ta
00poOku iHdopmarii; 3acodu nepegaBaHHs
iHdopmarii; CxemorexHika mpuctpoiB T3I
3: AHanorosi eJ1eKTPOHHI MPUCTPOT;
Cxemorexnika npuctpoi T31 4: Ludposi
esiekTpoHH1 npuctpoi; Lludposa
cxeMoTrexHika; ONTOBOJIOKOHHI
KOMYHIKAI[Ii{HI CHCTeMH Ta iH., a TAKOK
KYpPCOBOTO Ta JUIUIOMHOTO MPOEKTYBAHHS




[adopmariiitne 3a06e3neYeHHS TUCIUTLIIHA

Cunabyc, MOCiOHHK, TUCTAHIIITHU KypC

Bua ceMecTpoBOro KOHTPOJIIO

3K




MareMaTH4Hi 0CHOBM KPHUIITOJIOTII

(momenT 3aBaachbka J1.0O.)

Kadenpa, sixa 3a0e3neuye BUKIIaTaHHs

Kadeapa MaTeMaTUYHUX METOJIIB 3aXHCTYy
iH(opmarrii

PiBenb BUIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

2 kypc, 4 cemecTp

OOcsT TUCIMILTIHYA Ta PO3IMOALT TOJIUH
ayJIUTOPHOI Ta CAMOCTIHHOI poOOTH

4 xpenutun €EKTC, 120 rog
JIeKmiiHuX 3aHATE: 36 IO
JlaGopaTopHux 3aHsTh: 36 TOJ

CamocriiiHa po6oTa cTyneHTiB: 48 roj

Mosa BukiIaganas

YKpaiHCbKa

Bumoru jutst moyaTky BUBYCHHS
JUCLIUILTIHA

[Ipoiineni KypcHu 3 TUCKPETHOI MaTEeMaTUKH
(«duckpernuii ananizy, «@yHKIIOHATBHI
3JIEKHOCTI Ta CTPYKTYPH»)

[Ilo Oyne BUBUATHCS

HaBuanpHa pgucroumuiina  «MaremarnyHi
OCHOBH KPHIITOJIOT11» 3HAHOMHUTD CTYACHTIB
3 OCHOBaMH Teopii uucen Ta 0a30BUMHU
HOHATTSMH i OCHOBOIIOJIOKHIUMH
TeopeMamH, 110 CTOCYIOTBCS
CIIBBITHOIIEHh MDK €JI€MEHTaMHU TPy,
KIJIENb Ta CKIHYEHHUX ITOJIIB.

Yomy 11e 11iKaBo/Tpeda BUBYATH

KommiekcHi cucremu 3axucty iH(opmartii
HEOOXITHO MalTh y CBOEMY  CKJajl
kpunrorpadiuai 3acobu. B cBoio depry,
cydacHi KPUTITOCUCTEMH (ocobmmBO
ACUMETPHUYHI) TPYHTYIOTBCSI Ha
JOCATHEHHSX Teopii 4Yucesll Ta HOBITHBOI
anreOpu. 3HAHHS OCHOBHUX IIOHATH Ta
BJIACTUBOCTEH TakuX anreOpaidHuX CUCTEM
SK TPYIH, KUIBIS, CKIHYEHHI TOJIs BKpai
HEeoOXigHe TUISL PO3YMiHHS
GyHKIIOHATBHUX MIePETBOPCHb, 10
3IHCHIOIOTHCSI KPUITOCUCTEMAMU. 3HAYHY
pOJIb BITITPAalOTh TaKOX aJITOPUTMH, 3a
SIKUMU pearnizyroThes orepauii y
BIJIMOBITHUX alNreOpaiyHuX CUCTEMaX.




YoMy MOKHA HABYUTHUCS

Kypc micTuth TeOpeTHuHI MaTepiaiu, micis
3aCBOEHHSI SIKUX CTYJIEHT Oy/ie 0013HaHUN Y
TaKMX OCHOBHUX HAIPSIMKaX: — OCHOBU
TEOpii Ynces: KOHTpYyeHIii Ta ix
BJIACTUBOCTI, OCHOBHI T€OPEMH TEOpii
YHCel, AITOPUTMHU 3HAXO/DKEHHS
00EpHEHHX EJIEMEHTIB Ta PO3B’I3aHHS
PIBHSIHB 1 CHCTEM PIBHSHB MEPIITOTO
CTETeHsl Y KIJIbISIX JTUIIKIB, TOHSATTS
KBaJAPAaTUYHOCTI y JEAKUX alreOpaiaHux
CTPYKTYypax, 3100yBaHHs KBaIpaTHHX
KOPEHIB y IIUX CTPYKTYpax;

— OCHOBH T€OPii IpyIl: OHSITTS TPYIH Ta
O3Ha4YeHHS PI3HOBUIIB TPYI; MIATPYIIH,

— HOpMaJIbHI JUIbHUKH, (paKTOp-Tpymny;

— OCHOBH TeOpii KUJIEIlb: PI3HOBUIAM KIJIEIh
Ta IX €JIEMEHTIB, IIOHATTS 17ea1a KiabLs,
(baKkTOp-KUIbLIA, KUIBIIS TIOJIHOMIB;

— OCHOBH TeOpii CKIHUCHHUX TI0JIiB:
MOPSIJIOK, XapaKTEPUCTUKA Ta CTEIiHb
PO3IIMPEHHS CKIHYEHHOTO TIOJISL, A0S,
omepairii y CKIHUeHHOMY TTO0JTi,
MYJIBTUIUTIKATUBHA TPYIIa Ta MPUMITUBHI
€JIEMEHTHU CKIHYEHHOTO MOJIs, TOJIHOMHU
HaJl CKIHUEHHUMHU TIOJISIMU, TIOPSIAKA
MOJIIHOMIB, IPUMITHBHI TTOJIIHOMH;
pericTpu 3CyBY 3 JIiHIHHUM 3BOPOTHUM
3B’SI3KOM Ta iX BJIACTHUBOCTI.

Sk MO’KHa KOpHUCTYBaTHCS HAOYTUMHU
3HAHHSIMH Ta BMIHHSIMU

Crynent HaOyBa€ Taki yMIHHS:

— BUKOHYBATH OIepaii y KUTbI[ JUIIKIB 3a
HIEBHUM MOJyJIEM;

— BUKOPHCTOBYBATH PO3IIMPECHUIN aJITOPUTM
EBkitifa s 3HaXOKEHHST 00EpHEHOT0 3a
MHOXEHHSIM Y K1JIBITI JIUIIIKIB;

— pO3B’sI3yBaTH PiBHSHHS Ta CHCTEMHU
PIBHSHB TIEPIIIOTO CTEMEHS Y KUIbII
JIAIIKIB;

— BU3HAYATH KBAJPAaTUYHICTh Ta 3[00yBaTH
KBaJpaTHI KOPEHI 3a MOTYJISIMH TICBHUX
BHIIB;

— BUKOHYBATU apu(METHYHI onepartii y
KUJIBI[1 OJIHOMIB HaJl CKIHYEHHHUM IIOJIEM;

— 3HAXOIWUTHU HE3BIAHI ITOJIIHOMU
HEBEJIMKNX CTEIEHIB HAJ CKIHYEHHUM
MIOJIEM;

— 300pakaTu €JIeMEHTU CKIHUEHHOTO TTOJIS




y pi3HUX BUAax, OyJayBaTH TaOJIUIIO
1HJEKCIB JJI1 MYJIbTUIUIIKATUBHOI TPYITH
I[bOTO TOJIS;

— O0YHCITIOBATH TTOPSIKY MTOJIIHOMIB HaJI
CKIHYEHHHM I10JIEM;

— OyZyBaTH PETiCTPH 3CYBY 3 JIHIMHUM
3BOPOTHHM 3B’SI3KOM Ta aHaJII3yBaTH
[IUKJIOBY CTPYKTYPY MHOXHHU
MOCJIIOBHOCTEH, SIKi BOHU T€HEPYIOTb.

L{i ymiHHS HEOOX1IHI Ha eTamax
IPOEKTYBaHH:, PO3pOOKH, eKCIUTyaTalii Ta
ananizy poooru KC3I mns npaBuibHOTO
PO3YMiHHS IPUHLUIIIB pOOOTH,
MIPU3HAYCHHS Ta €(PEKTUBHOCTI
KpunrorpadiyHux 3aco0iB, ki
BHUKOPHCTOBYIOTHCS 200 TUIAHYIOTBCS JUIS
Bukopucranusa y KC3IL.

[Hdopmartiitne 3a0e3nedeHHs] TUCIUILTIHA

Cwta0yc, mapyJYHHK, HaBYaTbHUH
MOCiOHUK, TUCTAHIIIHA KypPC

Bua cemecTpoBOro KOHTPOJIIO

3aTIK




Mogeai pedaexcii y kidepoe3neni

(Jouent CmupHnoB C.A)
Kadenpa, sxa 3a0e3nedye BUKIagaHHA iH(popMariifHo1 Oe3nekn
PiBens BHIIOT OCBITH [Tepmmii (OakamaBpChKuii)
Kypc, cemectp 2 kypc, 4 cemecTp
OOcsr AUCUMILTIHU Ta PO3MOILT TOAUH 4 xpeautu €KTC, 120 roa

ayIUTOPHOI Ta CaMOCTIHHOI poOOoTH .
Y p p JIekmHuX 3aHITE: 36 o

JlaGopaTopHux 3aHsTh: 36 TOJ

CawmocriitHa po0oTa CTyACHTIB: 48 o

Moga BUKIIalaHHs YKpaiHCbKa

BuMoru 7151 moyaTKy BUBUCHHS e HaBuuku po3B’A3yBaHHS

JTUCLUUTUTIHA IPaKTUYHUX Ta TEOPETUYHUX 3a]a4
3 OyneBux ¢yHKuii Ta OynaeBoi
anreopu.

e Hapuuku poOOTH 3 TUCKPETHUMHU
CTPYKTYpaMH, 3HAHHS BiMOBITHAX
QITOPUTMIB.

e [lepBicHI HABUYKU BUKOPUCTAHHS
HWMOBIPHICHUX TIOHSTH,
HMOBIPHICHHMX Ta CTATUCTUYHHUX
pO3paxyHKiB.

[Ilo Oyne BUBUaTHCS OCHOBHI TeMH 3a KypCOM:

® METOAM i MPUHOMH MOJICITIOBAHHS
MOBEJIIHKH BUOODY,

e aHayi3 MOJIeTIeH MOBEIIHKY BUOODY,

® POTHO3YBAHHS 3arPO3U Ta
Bpa3JIMBOCTEH, MTOB’ I3aHMX 3 1X
CTPYKTYPOIO Ta HATIOBHEHHSIM

Yowmy 11e 1ikaBo/Tpeda BUBYATH Mogpeni noBeiHKH BHOOPY , K OAHO- TaK i
Oararo-cy0’€KTHI, B CydaCHUX YMOBaX €
HANOIIbII [IHHOIO YaCTHHOIO 3HAHb, 1110
320e31euyoTh €PEKTUBHICTh BETUKHX
JMaHuX, 00 11l 3HAHHS CTBOPIOIOTH
MO>KJIMBOCTI MaHIMYJIAIIT BHUOOPOM
(pimruHr Ta couianbHA IHXEHEPI), aje
CTBOPIOIOTH TAKOXX 1 MOYKJIMBOCTI JIJIsI
3axucTy BiJ MaHinysii. i yminas




HEOOXIJHI I PO3YMiHHS Ta BUKOPHCTAHHS
3arajlbHUX 3B’SI3KIB MK BUBUYCHUMH
MaTEMaTHYHUMH MOHATTSAMH 1 METOJaMH Ta
AKTyaJIbHAUMH TTPAKTHYHUMU 33]Ja9aMHU.

Yomy MOKHA HABUUTHUCS

3aBaHHs HaBYAIBHOI JUCIUIITIHA —
HaBYUTH CTYJEHTIB BUKOPHCTOBYBATH
METOJ 1 IPUHOMH MOJIEITIOBaHHS
NOBEIHKY BHOOpPY, aHATI3yBaTH OTPUMaHIi
MoOjIeli, TIepedayaT 3arpo3u Ta
BPA3JIMBOCTI, TIOB'AI3aHI 3 IX CTPYKTYPOIO Ta
HAIOBHEHHSM, a TAKOX 3 BapiaHTaMH
JOCTYIHOCTI iH(popMarii mpo 1e.

SIk MO’KHa KOpUCTYBaTHCSI HAOYTUMU
3HAHHSMH Ta BMIHHSIMHA

Hapuansna gucrumnina «Mogem pediekcii
y kibepOesreri» npucBsdeHa GopMyBaHHIO
y CTYJEHTIB 3JaTHOCTI PO3YyMITH Ta
3aCTOCOBYBATH CIHEIialIbHI TOHSTTS,
O3HAUYCHHSI, TOCTAHOBKH 33J1a4 Ta METOH iX
PO3B’s3aHHS, 1110 HEOOX1TH1 IS YCIIITHON
npodeciitHol AISUTHHOCTI 32 haXxoM, a TAKOK
JUTSL BABUCHHS HACTYITHUX JTUCIUTLTIH
crenianbHOCTI «Ki6epOe3nekay, 3aCBOEHHS
HaBaXXIMBIIIUX MPOQECiiiHO KOPHCHUX
pe3yabTaTiB MPHUKIIAIHOT MATEMATHKH.

IHdopmartiiine 3a06e3neUeHHS TUCIUILTIHA

Cunalyc, miIpy4HUK, HaBYAIbHUN
MOCIOHUK, TUCTAHIIIHHU KYypC

Bup ceMecTpoBOro KOHTPOIIIO

3aITK




OnroesieKTpPOHiIKa

(mou., K.T.H., Jlyneako B.M)

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

iH(popMariifHo1 Oe3nekn

PiBens BUIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

2 kypc, 4 cemecTp

OOcsr AUCUMILTIHU Ta PO3MOILT TOAUH
ayJIUTOPHOI Ta CaMOCTIHHOT POOOTH

4 xpenutu €KTC, 120 rox
JIeKmiiHuX 3aHATE: 36 TOx
JlaGopaTopHux 3aHsTh: 18 TON

CawmocriitHa po6oTa CTyACHTIB: 66 o

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu st moyaTKy BUBUCHHS
JUCHUILIIHA

HeoOxiaHi 3HaHHS, HABUYKY Ta BMIHHS:
®iznyHa ontuka Ta OCHOBU PaliOTEXHIKH
Ta eJICKTPOIUHAMIKH.

[Ilo Oyne BUBUaTHCS

OCHOBHI TeMH, K1 PO3TIIAIAIOTHCS Y KYpCi:

e (OCHOBHI BIaCTHBOCTI
€JIEKTPOMArHITHUX XBUJIb;

e  OnNTOBOJIOKOHHI TIPUJIAIHA Ta
(GyHKILIOHATIBHI BY3JIHM €J1EKTPOHHOI
OIITUKH;

e (CyuacHi ONTOBOJIOKOHHI CHCTEMH.

Yomy 11e 1ikaBo/Tpeda BUBYATH

O3HallOMJICHHS 3 MPUHITUIIAMHA
(yHKILIIOHYBaHHS 1 TPOEKTYBAHHS
MIPUCTPOIB Ta MPUIAIIB CICKTPOHHOI
TEXHIKM Ha 0a3i ONTOEIEKTPUUHUX
NEPETBOPIOBAaHb

Yomy MOKHA HABUUTHUCS

Mertoro HaBYAIIbHOT TUCIUTUTIHA
«OnTOENEKTPOHHI IPUIAIU Ta IPUCTPOI» €
BHUBUYEHHS 0a30BHX MOHATH Ta MPUHIUIIIB
(YyHKILIIOHYBaHHS 1 TPOEKTYBAaHHS
MIPUCTPOIB Ta MPUJIAIIB CICKTPOHHOI
TEXHIKH Ha 0a3i ONTOEIEKTPUUHUX
NIEPETBOPIOBAHb, & TAKOXK O3HAHOMIICHHS 3
iX peasizali€lo Ta KOHCTPYIOBaHHSIM Ha
MpUKJIaaX HaAMOLIBII MOMTUPEHUX
IPUCTPOIB, 1110 BUKOPUCTOBYIOTHCS B




MPUKJIATHUX HAMpsMaX TEXHIKU. YBara
NPUIUIIETHCS, TAKOXK, IMTAHHSM, 1110
CKJIaJIal0Th 3MICT POOIEMAaTUKN
TEXHIYHOTO 3aXUCTy iHpopMaIlii, a came,
HEJIIHIHHUM [IePEeTBOPEHHM, KaHalaM
MOOIYHUX BUIPOMIHIOBAHb Ta PIBHAM
3aXUIIEHOCTI BijJ 3aBaj

SIK MOXKHA KOPUCTYBATHCS HAOyTUMHU
3HAaHHSAMM Ta BMIHHIMU

B pesynbrari BUBUEHHS HABYAJIbHOT
nucturTiag «ONTOENeKTPOHHI TPUIAIH Ta
IIPUCTPOD» CTYJEHTU 3MOKYTh
MIPOJIEMOHCTPYBATH TaKi IPOrpamMHi
pe3yJbTaTH HaBYaHHS:

e BusnadyenHs no6iuHuX
HEKOHTPOJIbOBAHUX TIOJIIB MPHU
po0OOTI ONTOEIEKTPOHHUX 3aC001B
3arajgbHOTO MPU3HAYCHHSI.

e Amnamii3 ocobauBoCcTel poOOTH Ta
MOIITYK MOJKJIMBHX KaHAJIIB BUTOKY
iH(popMartii.

e [lornuGieni TeopeTUYHI 3HAHHS 3
(GyHKIIIOHYBaHHS Ta 0COOJTUBOCTEH
poOOTH ONTOENEKTPOHHUX MPUIIA/IIB
Ta ONTOBOJIOKHSHHX JIHIN

Indopmariiiine 3a0e3nedeHHS AUCIUTLUTIHI

Cwa0yc, mapyJYHHK, HaBYaTbHUH
NMOCIOHUK, TUCTAHIIIHA KypC

Bun ceMecTpoBOro KOHTPOIIO

3K




BUBIPKOBI OCBITHI KOMIIOHEHTH
TPETHBOI'O KYPCY HABYAHHA



IPITUU CEMECTP



TexHoJiorii 3a0e3me4eHHs AKOCTI MPOrpaMHUX 3aco0iB

(Jdou. Tkau B.M.)

Kadenpa, sxa 3a0e3nedye BUKIIaaHHS

iH(opMaIiifHOi 6e3neKn

PiBeHs BHIIOI OCBITH

[Tepmmmii (OakamaBpChKuii)

Kypc, cemectp

3 Kypc, 5 ceMecTp

OOCsT TUCIMIUTIHK Ta PO3IOALT TOIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 xpenutu €EKTC, 120 rog
JIeKmiiHuX 3aHATE: 36 TOx
JlaGopaTopHux 3aHsTh: 36 TOJ

CamocriitHa po6oTa cTyneHTiB: 48 roj

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCLHUILIIHA

e Hasuuku nporpamyBanns (OOII)
e Haguuku po6otu 3 MmoBoro UML
e AHaJITUYHI HABUYKH

[Ilo Oyne BUBUaTHCS

MeTo10 HaBYaTBHOI TUCIUILTIHY €
(opMyBaHHS Y CTY/IEHTIB 34aTHOCTEH:

OBOJIO/IIHHA CTaHJAPTHUMHU METOJAaMHU PyYHOTO
Ta aBTOMAaTH30BaHOT'O TECTYBAaHHS MTPOTPAMHHIX
3ac00iB, a TAKOK PO3YMiHHSA IIPOIIECy HOro
po3po0KH.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

BpaxoBytour OCHOBHI TeHICHIIIi PO3BUTKY
1H(pOpMaIIfHUX TEXHOJIOT1 Ha CY9aCHOMY
eTarli CTAaHOBJICHHS 1H(QOPMAIIfHOTO
CyCIUIbCTBA, BUHUKAE MOTPeda y MiABUIIIEHH]
SIKOCT1 IIPOTPaMHOTO 320€3MeUeHHS B LIIJIOMY
Ta MPOTPaMHOTo 3a0€3MeYeHHS, K
BUKOPUCTOBYETHCS JIJIs 3aXUCTY 1HPOpMALLi.

Yomy MOKHA HABUUTHUCS

O3HaitoMJICHHS 3 PO3POOJICHUMH
METOJIOJIOTISIMH Ta TEXHOJIOT1SIMH KOHTPOJIIO
SIKOCT1 Ta HaJIIHHOCTI TPOTPaMHOTO
3a0e3neueHHs, 3HaUITH IHUPOKe
3aCTOCYBaHHS B MPOIECI PO3POOKH MPOTPAMHO-
amapaTHUX KOMIUIEKCIB

SIK MOXKHA KOPUCTYBATHCS HAOyTUMHU
3HAaHHSMM Ta BMIHHSIMU

[IpoBoaUTH OIIIHKY XapaKTEPUCTUK
IPOTPAMHUX MPOIYKTIB, IPOTPAMHO-
amapaTHUX KOMIUIEKCIB.




Indopmarriiine 3abe3nedeHHs
IUCIUAIUIIHA

Cunalyc, miIpy4HUK, HaBYaIbHUNA MOCIOHHUK,
JTUCTaHIIMHA KypC

Bupg ceMecTpoBOro KOHTPOJIIO

3aIIK




HocaigkenHs onepauii

(TouenT Tepemenko 1.M.)

Kadenpa, sKa 3abe3mneuye

BUKJIadaHHA

MaTteMaTHYHOTO MOJICTTIOBAHHS Ta aHAJI3Y JaHUX

PiBens BUIO1 OCBITH

[epmmii (6akanaBpChKUii)

MoxknuBi 0OMEXKEHHS

Be3 oOMexeHb

Kypc, cemectp

3 Kypc, 5 cemecTp

OOcsr OUCHMIUTIHK Ta  PO3MOJIILI
TOJIMH ayJUTOPHOI Ta CaMOCTIHHO1
poboTu

3araabHa kiibKicTs: (4 kpequtn €EKTC), 120 rog
JlexuiitHux 3aHATh: 36 TOJ

JlaGopaTtopHuX 3aHATh: 36 TOJ

CamocriiiHa po6oTa cTyneHTiB: 48 roj

MoBa BUKJIagaHHA Ykpaincbka
Bumorn g0 mouaTky BuBUeHHS | [Jng omaHyBaHHS ~MaTepialoM Kypcy —CTYAEHTaMm
TUCILAILIIHU IOCTAaTHHRO MaTH 0a30Bl 3HAHHA 3 TAKUX HABYAIBHUX

JUCLHUIUTIH K «MaremaTHyHUi aHamiz», «Anrebpa ta
TEOMETPIsI»

[ITo 6yne BUB4aTHCS

— 3aJ1a4i Ta METOJIM JIIHIKHOTO TTpOorpaMyBaHHS;
—3a/1a4l Ta METOJIU AUCKPETHOTO MPOrpaMyBaHHS;

— TPAHCMOPTHA 33Jja4a Ta METOH ii pO3B'SI3yBaHHS;
—3a/1a4i Ta METOJIM KBaJAPAaTHYHOTO IPOTpaMyBaHHS;
— METOJIM ONITHUMI3aIlli HerJIaaKuX (PyHKITIH;

— MCTOAU CTOXACTUYHOI'O IpOrpaMyBaHHS.

Yomy 11e 11ikaBo/Tpeda BUBYATH

B peanbHOMY CBITI BUHUKAIOTHh ONTHUMI3alliifHI 3ajadi,
10 MalTh NPUONU3HI 3HAUEHHS Koe(ilieHTIB abo X
napamMeTpu MOKYTh OyTH 3a/1aH1 JMIIIE B IEBHUX MeEXax
touo. Kpim TOro, BOHU JOCUTH YacTO HE PO3B'S3yIOThCS
AQHATITUYHO, a TOTPEOYIOTh BUKOPUCTAHHS I1HIIUX
METO/IiB.

Yomy MOKHA HABUUTHCS

BukopucroByBaTH MaTeMaTH4HI METOIH JOCIIKCHHS
orepauii A po3B’A3aHHS PI3SHOMAHITHUX MPUKIIAIHUX
337124 TPUKIAJHOTO  XapakTepy, IOB’A3aHUX 3
onrtumizamiero QpyHKIiH, AKi BUHUKAIOTh Y MPaKTHYHOI
TSUTBHOCTI.

Sk MOXKHa KOPUCTYBAaTHUCS HAOYTUMU
3HAHHSAMU 1 YMIHHSAMH

OTpumaHi 3HaHHS JO3BOJISIIOTH aHAJIi3yBaTH MPOOJIEMHI
CUTyallii, [0 BUHUKAIOTh B NPAKTHYHINA isSUTBHOCTI,
BU3HAYATH YMHHMKHM, SKI MArOTh HAHOIILIIMKM BIUIMB Ha
KOHKPETHY  TpoOiieMy Ta  CTaBUTH  BIATOBITHI
ONTHUMI3AIIHI 3a/1a41 IS MOITYKY PO3B'SI3KY.

[ndopmartiiine 3a0e3neueHHs

ITUCILAILIIHU

Cwiabyc, HaBYQJIbHHI MOCIOHMK, NUCTAHIIIHHUN KypcC
Moodle

Buz cemecTpoBOro KOHTPOJIIO

3amk




CrneniajgbHi po3aijin 004MCII0BATBLHOI MATEMATHKHU

(Touent 3aBancnka JI.O.)

Kadenpa, sKa 3abe3mneuye

BUKJIadaHHA

MaTteMaTHYHOTO MOJICTTIOBAHHS Ta aHAJI3Y JaHUX

PiBens BUIO1 OCBITH

[epmmii (6akanaBpChKUii)

MoxknuBi 0OMEXKEHHS

Be3 oOMexeHb

Kypc, cemectp

3 Kypc, 5 cemecTp

OOcsr OUCHMIUTIHK Ta  PO3MOJIILI
TOJIMH ayJUTOPHOI Ta CaMOCTIHHO1
poboTu

3araabHa kinbKicTh: (4 kpegutu €EKTC)
Jlexiiitaux 3aHTh: 36 o1

JlaGopatopHux 3aHATh: 18 roq
[IpakTnunux 3auaTh: 18 rox

CamocriiiHa po6oTa cTyneHTiB: 48 roj

MoBa BUKJIagaHHA

Ykpaincbka

Bumornu a0 IMOo4YaTKy BUBYCHHA

ITUCILIAILIIHU

[poiineni kypen «JluckperHa MaTemMaTukay», «Anredpa

Ta TeOMETPisN», «MaremaTu4Hi  OCHOBH
kpunroinorii»y, «lIporpamyBaHHs», «AJITOPUTMH Ta
CTPYKTYpH JaHHUX»

[To 6yne BuBUaTHCS

OCHOBHI TeMH, K1 PO3TIISAIAIOTHCS Y KYpCi:

1) Apudmerrka BETUKUX YUCEN: AJITOPUTMH IIBUIKOTO
MHO>KEHHS. AJITOPUTMH MIBUIKOT MOTYISPHOI PEIYKITIi.

2) Omnepariii y CKIHUCHHHX TTOJISIX XapaKTEPUCTHKU 2:
[TomiHOMIiQJIBHI Ta HOPpMaNTBHI 0a3UCH, OCOOTMBOCTI
ornepauiid y Hux. OntumaibHi HOpMajbHi 0a3uCH.
Muoxennns y OHB. Anroputwm Ito-Iya3ui.

3) Po3B’s13aHHs KBaJpaTHUX PIBHSHB Y IESKUX
anreOpaidyHuX CTpyKTypax: KBagparuuHicTh.
3100yBaHHS KBaJAPAaTHUX KOPEHIB Y KIJBIIAX JIMIIKIB.
Po3B’s13aHHS KBapaTHUX PIBHSIHB y TOJISIX
XapaKTEpUCTUKU 2.

4) Enintiuni kpusi: EninTuyHi KpUBi HaJ| IPOCTUMH
CKIHUEHHUMH MOJsIMH. ENinTuyHi KpuBi HaJI MOISIMU
XapaKTEPUCTUKH 2.

5) Perictpu 3cyBy 3 TiHIHHUM 3BOPOTHUM 3B’ SI3KOM:
CrocoOu iX 3aBJIaHHsI, IEPIOAN BUX1THUX
IIOCJIIJOBHOCTEH, M-IIOCIIIJOBHOCTI Ta IX BIACTHBOCTI.

Yomy 11€ 11iKaBo/Tpeda BUBYATH

[IpoGnemu Oe3meku iH(oOpMali 3a OCTaHHI POKH
HaOynu  BHUKIIIOYHOI  aKTyallbHOCTi, TpPU  IbOMY
3a0e3nevYeHHsT 3aXHCTy 1HGOPMAIIHHUX TEXHOJOTIH
npuiiMae KOMIUIeKCHHIA — Xapaktep. Cepen pi3HHX
METOMIB 3axHCTy iH(opMalii (TEXHIYHHUX, MPABOBUX,
Oprafi3alifHuX Ta IHIIUX) BaXIMBE MICIE 3aiiMarOTh
Kkpunrorpadiyai METO/IH. Po6ora Cy4acHHX

KpunrorpadiuHux cucreM (0coOIMBO ACHMETPUYHHX)




0a3yeTbcs Ha OOYMCIIOBAJIBHUX — alNTOpPUTMax, SKi
NPaIIOITh 3 AY)KE BEIHKUMH YHCIaMH a00 y TEBHUX
anreOpaiyHUX  CTpyKTypax. Y  JaHOMy  Kypci
pO3TISAAIOTECS TWTAHHSA TIIBUINICHHS €()EKTUBHOCTI
[UX alTOPUTMIB, BKIIOYHO 3 TAaKUMHU aKTyallbHUM
TEMaMH, SIK OOYHCIICHHS y ONTHMAIBHUX HOPMAIBHUX
0a3ucax CKIHYEHHHMX IIOJIB XapaKTePUCTUKU 2 Ta Y
rpynax TOYOK ENNTUYHUX KPUBHX. Kpim ToTO,
BUKOHAHHSI KOMIT'FOTEPHOTO  MPAKTUKYMYy  CIIPHUSIE
CYTTEBOMY IMBHUIICHHIO TPOrPAMICTCHKUX HABHUYOK
CTYJICHTIB.

YoMy MOKHA HABYUTHUCS

Meroro HaByanbHOI mucHuuniad «CroemanbpHi
pO3/iau 0O0UYMCITIOBAIBHOI MaTeMaTHUKu» € (OpMyBaHHS
y CTYIEHTIB 3JaTHOCTEH 3aCTOCOBYBAaTH Haily>KHBaHIIII
TEOPETHKO-YMCIIOB], anreOpaiuyHi Ta OOYMCITIOBAIBHI
METOJIU 1 AITOPUTMH, a TaKOX MPAKTUYHUX HABUYOK iX
nporpamMHoi peamizamii. Ilicas 3acBoeHHS HaBYAIBHOI
JTUCITUILTIHA CTYJICHTH MaTUMYTh TOCBIJI:

- e eKTUBHOI IIPOrpaMHOi peamizarii
apudMeTUYHUX  omepaliid 3  0araropo3psIHUMH
YHCIaMU BKIIIOYHO 3 MOJYJIBHOIO apu(METHKOIO;

- epexTUBHOI MPOTPaMHOI peasizallii 00uncIeHb
y TOJIIHOMIaTbHOMY Ta ONTUMAJIBHOMY HOPMAaJbHOMY
0asmcax MoJIsl XapaKTEPUCTUKH 2;

- moOyJOBU ENINTHYHUX KPUBUX Yy MPOCTOMY
CKIHYCHHOMY TIOJII Ta TIOJI XapaKTepUCTUKH 2,
BUKOHAHHSl ONepalii HaJg TOYKAMH IIMX KpPUBHX,
BU3HAYCHHS TTOPSJIKIB KPUBOI Ta ii TOYOK;

- moOyI0BH JHIMHUX pericTpiB 3CyBY HaJ JOBUIBHUM
CKIHYCHHM TIOJIEM Ta aHali3y IUKJIOBOI CTPYKTYpH
MHO>KHWHU TIOCTTIOBHOCTEH, SIKi BOHU T€HEPYIOTh.

SIK MOKHa KOPHCTYBaTHCS HaOyTHMHU
3HAHHSMH 1 YMIHHSAMHI

Habyti 3HaHHS Ta yMiHHS OyAyTb KOPHUCHMMHU IIpH
po6oTi y Oynb-sKii Tamy3i TPUKIATHOT MaTEeMaTHKH, 1€
BUHUKAE HEOOXITHICTh 3aCTOCYBaHHA e(EKTUBHUX
00UYHCITIOBAIBHUX aJITOPUTMIB, 30KpeMa, TIPH PO3pooIi,
BIIPOBA/DKCHHI Ta aHalli3l KpUNTOTpadiuHUX CHUCTEM,
Kl € HEOOX1JHUM KOMIIOHEHTOM KOMILUIEKCHUX CUCTEM
3axucTy iHbopmarii.

[ndopmariiiine 3a0e3neueHHs
ITUCILAILIIHU

Cwiabyc, HaBYQJIbHHIN MOCIOHMK, AUCTAHIIIMHUN KypcC
Moodle

Bug cemecTpoBOro KOHTPOIIIO

Sanmik




CucreMHi TexHoJ10TiI 1J151 3acTocyBaHb Windows

(dou. IN'anbuuncbkuii J.FO)

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

iH(popMariifHo1 Oe3nekn

PiBens BUIIOT OCBITH

[epmmii (6akamaBpChKUii)

Kypc, cemectp

3 Kypc, 5 cemecTp

OOcsr AUCIMILTIHU Ta PO3MOILT TOAUH
ayJIUTOPHOI Ta CaMOCTIHHOT POOOTH

4 xpenutu €KTC, 120 rox
JlexiiiiHux 3aHTh: 36 TOx
JlaGopaTtopHuX 3aHATh: 36 TOJ

CawmocriitHa po0oTa CTyICHTIB: 48 1o

Mosa BuKIagaHHA

YKpaiHChKa

Bumorwu 115t mo4aTky BUBUEHHS
IUCIUAIUIIHA

e xomnursamisg C/CH++.
¢ Microsoft Visual Studio.
o Oynkmii APL

[lo Oyne BuBUaTUCS

[Ipouec BUBYCHHS TUCIUTLTIHA
CIpsIMOBaHUN Ha GOPMYBaHHS HACTYITHUX

KOMIIETEHTHOCTEM:

e Besmeka 00’extiB Windows;

¢ besneka nporeciB Windows;

e [[porpamHa aHaTtoMisi Ta 3aXHCT BiJ
KeHJIorepis;

e AcunxpoHHui BBia/BuBigL Windows ;
e bararonotoyHe MporpamyBaHHS B
ymoBax mepex. CokeTu;

e Bukimnk BigajIeHo1
(Remote Procedure Call);
e Posnonineni oouncinenas DCOM.

MIPOLICAYPH

Yowmy 11e 1ikaBo/Tpeda BUBYATH

O3HaiioMJIeHHS 3 TPUHIMIIAMU poOOTH
CY4JacCHUX TE€XHOJIOT1H CUCTEMHOI0
IporpaMyBaHHS.

YoMy MOKHA HABUUTUCS

3HaHHS 1 HABUYKH JUII CTBOPEHHS
CHCTEMHHX IPOTrpaMHuX 3aco0iB
OLIIHIOBaHHS Ta 3a0e3IeUeHHSI

HEOOX1THOTO PIBHS 3aXHIIEHOCTI




iH(popMartii.

SIK MOXKHA KOPUCTYBATHCS HAOyTUMHU OCHOBHOIO METOI0 HAaBYAJIBHOI AUCIUITIHU
3HAHHSIMH Ta BMIHHIMU «CucTeMHI TEXHOJOTIT /Il 3aCTOCYBaHb
Windows» € 3a0e3me4eHHs1 TEOpETUIHO1
MITOTOBKH JIJISI CY9acHOI TEXHOJIOT11
CHUCTEMHOI'0 IIPOrpaMyBaHHS.

[adopmariiiine 3a0e3nedeHHs AUCIUTLUTIHI Cwtabyc, HaBYaJIbHUM MTOCIOHUK,
TUCTAHIIIMHAN KypC

Bun cemecTpoBOro KOHTPOITIO 3aJiK




IIporpamyBanHs epeKTUBHUX AJTOPUTMIB

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

MaTtemMaTHYHOTO MOJICITIOBAaHHS Ta aHATI3Y
JAHUX

PiBeHs BHIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

3 Kypc, 5 ceMecTp

OOCST TUCIMIUTIHKA Ta PO3IOALT TOJIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

3arasnbHa KinbKictb: (4 kpegutu EKTC), 120
rog

JlexiiitHux 3aHTh: 36 TOx
JlaGopaTopHux 3aHsTh: 36 TOJ

CawmocriitHa po0oTa CTyACHTIB: 48 1o

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu 115t mo9aTky BUBUEHHS
IUCIAIUIIHA

OcCBiTHIi KOMIOHEHT 0a3yeThcs Ha
HaBUYKAX, OTPUMAHUX CTYJICHTaMU IPU
BHUBUYEHHI TAKUX JUCLUILIIH IK
"Marematnunuii anainiz", "[Iporpamue
3abe3neueHHss EOM", «IIporpamyBaHHs»,
«AJTOPUTMH 1 CTPYKTYPH JaHUX.

[lo Oyne BUBUaTUCS

Kypc "ITporpamyBaHHs e(peKTUBHHUX
aNropuTMiB"  3HAMOMHTH CTYIEHTIB 13
CyYaCHUMH TIIX0/IaMH 10 TPOEKTYBAHHS Ta
peaizailii aaropuTMiB, 37aTHUX €(hEKTUBHO
MpamoBaTH Ha BEITUKHUX 00cArax JaHHX.
Marepian Kypcy BKJIIOYA€ CKJIATHICTD
QITOPUTMIB Ta ONTHUMI3AIIO X MIBUIKOMII
3a paxyHOK BHKOPUCTaHHS IEpEIOBUX
METO/IB IPOrpaMyBaHHSI.

[MounHaroun 3 orsagy 0a30BUX CTPYKTYP
JaHUX Ta ACUMOTOTUYHOI CKJIATHOCTI,
[IOCIIIJOBHO  BHBYAIOTHCA  JIIHINHI Ta
UKJTIYHI aITOPUTMHU, METOAU MPUCKOPEHHS
[IJIOYUCETTHHUX ~ OOYHMCIICHb, IPUHIIAIH
OiHapHOTO MOILYKY, JMHAMIYHOTO
IpoTrpaMyBaHHs Ta HOTO 3aCTOCYBaHHS IS
pO3B's3aHHS  3amadi  MpO  PIOK3aK  Ta
onTuMi3arii Ha rpadax.

JlaGopaTopHi poOOTH 0O3BOJIATH HAOYTH
MPAKTUIHUAN JOCBi]T 3aCTOCYBaHHS
BUBYCHHX  METOJIB  JIJI1  BHPIIMICHHS
peanbHUX 3a7a4 0OpOOKU JaHUX.




Yowmy 11e 1ikaBo/Tpeda BUBYATH

Kypc € miikaBum Jy1st TUX, XTO TIparHe
PO3BUBATH aHAJTITUYHI Ta TEXHIYHI
HABUYKH, a TAKOXK X0U€ CTBOPIOBATU
BUCOKOIIPOJAYKTHBHE MTPOTPaMHE
3a0e3medeHHs Ul CydyacHHUX Oi3HeC-CHUCTEM
Ta HAYKOBUX JOCIIKEHb.

BuBudeHi anroput™u JiexaTh B OCHOBI1
0araTboX Cy4yacHHX 1H(POPMAIIHHUX CHCTEM
Ta CepBiCiB. 3HAHHS MPUHIIUIIIB X pOOOTH
JI03BOJISIE Kpallle pO3yMiTH Ta
BUKOPHUCTOBYBATH HasiBHI PIlICHHS.

Kypc mictuTh 6araro 1ikaBux 3a1a4 Ha
JIOTIKY Ta ONTHUMI3aLlil0, PO3B'SA3aHHS SIKUX
BUMarae KpeaTuBy Ta HECTaHJaPTHOTO
mucneHHs. HaOyTi HaBUUKM aHAi3y
aJTOPUTMIB, BUSIBIICHHS "BY3bKHX MICIIh" Ta
3HAXO/PKEHHS ONTHUMAaJIbHUX PIllIEeHb
3aCTOCOBHI HE JIMIIE B IPOrpaMyBaHHI, ajie
i B iHIINX cdepax AiSUTBHOCTI.

Bwminns peanizoByBaTH CKIaaHy Oi3HeC-
JIOTIKY €(pEeKTUBHUMH aITOPUTMaMHU
3aTpe0yBaHe Ha PUHKY Ipalli Ta JO03BOJISIE
YCIIIIHO KOHKYPYBATH MU
npareBalTyBaHHI.

Yomy MOKHA HABUUTHUCS

Kypc no3Boisie cyTTeBO pO3BHHYTH
XapAKOpHI HABUYKH €(heKTUBHOTO
IpOrpaMyBaHHS JJIsl CTBOPEHHS
BUCOKOIPOAYKTUBHUX 10AaTKiB. OCh
KJIFOYOB1 HABHUKH, K1 MOKHA OMIaHYBaTH
Ha Kypci "[IporpamyBaHHs e(EeKTUBHUX
aITOpUTMIB":

1. AHai3 alropuTMIYHOI CKJIaTHOCTI Ta
BUSIBJIICHHS ""BY3bKHX MICIIb", IO
CTPUMYIOTh IPOAYKTHUBHICTH IIPOTPAMH.

2. 3naTHICTh OLIHIOBAaTH €()EeKTUBHICTD
PI3HUX aJTOPUTMIB Ta OOMpPATH
ONTUMANLHUH 1711 KOHKPETHOT 3a/1adi.

3. HaBuuku onTuMi3allii JiHIHHHX,
MUKIIYHAX, PEKYPCUBHUX Ta MapaielbHUX
AITOPHUTMIB.

4. Peami3ariisi CKJIaJIHUX aITOPUTMIB 3
BUKOPUCTAHHAM CTPYKTYp JAHUX,
[IJIOYHUCETTLHOT aprU(PMETHKH, ITOITYKY Ta
JUHAMIYHOTO TIPOTPaMyBaHHS.

5. IlpodimoBaHHs Ta BUMIPIOBaHHS




XapaKTEPUCTHK MPOTYKTUBHOCTI IPOTpam
Ha PI3HMUX JJAHUX Ta anmapaTHUX
atgopmax.

6. JlocBig po3po0KH ONTHMi30BaHHUX
AITOPUTMIYHUX PIIIEHB JJIS 33724 aHaJi3y
JaHUX, MAIIMHHOTO HaBYaHHs, 00POOKH
300pakeHb TOIIO.

SIK MOXKHA KOPUCTYBATHCS HAOyTUMHU
3HAaHHSAMM Ta BMIHHIMU

3anpornoHOBaHUI KypC - 1€ CIIPaBKHS
CKapOHUIIA XapAKOPHUX HABUYOK, SKi
3HAIOOIATHCS KO)KHOMY, XTO TUIAHYE
OymyBatu ycmimHy kap'epy B IT-iHaycTpii.
AJKe BMiHHSI THCATH BUCOKOC(DEKTUBHUI
KOJI € 3aIIOPYKOI0 CTBOPEHHSI Cy4acCHOTO
MPOrPaMHOTO 3a0€3eUeHHSI.

VYSBITh, IO BU - TEXHIYHUHN TUPEKTOP
Benukoi [T-komnanii abo po3poOHHK
HAMMOMyYJSAPHIIIOro cepBicy uu
3aCTOCYHKY. MUIBIOHM KOpHUCTYBayiB
HIOCEKYH/IH B3aEMOJIIIOTH 3 BaIIO0
cuctemoto. | nmunie HaltonTUManpHIIIA
00poOKa JaHUX Ta AITOPUTMH JI03BOJISIOTH
npoiiecam itH riaaako. Came Taki 3aaadi
JIOBEJICTHCSL BUPILITYBATH (PaxiBLsAM
BHCOKOTO piBHS. A 3a HaOyTI B Kypci
3HAHHS 3 MPOTPaMyBaHHs €()eKTUBHHUX
AJITOPUTMIB Bac MIHYBaTUMYTh Ha PUHKY
mparri!

Oxpim "TOHKOIIIB" pOOOTH 3 TaHUMH, KypC
PO3BUBA€E KpeaTHUBHE Ta aHATITUYHE
MHCJICHHS, HABUYKH OITHMIi3allii, BMIHHS
BUSIBJISITH KOHCTPYKTHBHI piteHHs. | komun
poboToaBeIs Ha criBOeciii 3amuTae, o
HOBOTO BU BMI€ETE, BH TOPJI0 BIMOBICTE -
"TIporpamyBaTH MIBUJIKO Ta €(EKTUBHO!"

O1xe, HE BTpadaidTe MOKIMBOCTI OCBOITH
KOPUCHUH "Xapakop" - BMiHHS TBOPUTH
edextuHe [13 nnsa HaiinmepegoBimux [T-
npoekTiB. Lle HaguxaTHMe, TaBaTUMe
3aJI0BOJICHHS 1 BIIKpUE HOBI TOPU30HTH
Kap'epHOro 3pocTaHHs!

[ndopmariiiine 3a0e3nedeHHs AUCIUTLUTIHI

Cwtabyc, HaBYaJIbHUM TTOCIOHUK,
TUCTAHIIITHAN KypC

Bun ceMecTpoBOro KOHTPOJIIO

3K




OcHOBH aHATI3y aJITOPUTMIB

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

MaTemMaTHYHUX METOMIB 3aXHCTY
iH(popmarrii

PiBeHs BHIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

3 Kypc, 5 ceMecTp

OOCST TUCIMIUTIHKA Ta PO3IOALT TOJIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

3aranbHa KinbKictb: (4 KpeguTtn EKTC)
JlexiiiiHux 3aHTh: 36 TOx
JlaGopaTopHux 3ansTh: 18 TO7
[IpakTnunux 3aHa1h: 18 Tox

CawmocriitHa po6oTa CTyACHTIB: 48 1o

MosBa BuKkiIagaHHA

YKpaiHCbKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCHUILIIHA

[Ipoiineni kypeu «/IuckperHa
MaTtemarukay, «[IporpamyBaHHs»,
«AJITOPUTMH Ta CTPYKTYPH JTAHUX», 0a30B1
3HAHHJ MaTEMAaTUYHOI'O aHaJl

[lo Oyne BuUBUaTUCS

OcHOBHI TeMH, SIKi PO3TISAAIOTHCS Y KypCi:

1) ©0a30BI  BIACTUBOCTI  QJITOPUTMIB:
KOPEKTHICTh, CKIAJHICTh, aCHMITOTHYHI
METO/IM OLIIHIOBAHHS BEJIIMUMH,

2) metop rpy0oi cuiu;

3) MeToa IeKOMIIO3HIIIi;

4) xaaiOHi aNrOPUTMU;

5) nuHaMivHE TPOTpaMyBaHHS,

6) MeTou KOMOIHATOPHOT ONTUMI3aIlii;

7) HaOMMKEHI QJITOPUTMH Ta METOIU
OLIIHIOBAHHS 1X €()EeKTUBHOCTI

Yowmy 11e 1ikaBo/Tpeda BUBYATH

Jlucriumiina mpucBsiueHa METO1aM
moOy10BU €(EKTUBHUX AIITOPUTMIB JJIS
pPO3B’sI3yBaHHS 33724 PI3HOTO THITY, Ta
METO/IaM aHaJli3y CKJIQJHOCTI Ta
PECYPCOEMHOCTI TaKMX AITOPUTMIB. JlaHa
JTUCIUTIIIHA € TIPOJIOBKEHHSAM JTUCITUTIIIHA
«ANTOPUTMH Ta CTPYKTYPH AaHUX». Takoxk
BOHA JIOTIOBHIOE TUCITUILTIHU
«KombinaTopHuii anainiz», «CremniaibHi




po3aiI 00YNCITIOBAIEHOT MATEMATHUKI Ta
«Teopist ckITagHOCTI», OHAK 32 HASIBHOCTI
HEOOX1THUX HABUYOK MOKE OITAHOBYBATHCH
CTYJICHTaMH HE3aJICXKHO.

Yomy MOKHA HABUUTHUCS

OCHOBHOIO METOIO AUCLHUILIIHY €
(GopMyBaHHS y CTYI€HTIB HABUYOK aHAIII3Y
Ta MOPIBHSHHS PI3HUX AJITOPUTMIB, a TAKOK
MPOEKTYBAHHS Ta CTBOPECHHS €(DEKTHUBHUIX
AITOPUTMIB TSl PI3HUX MOKITUBUX
0OMEKeHb Ha MapaMeTpH 3a/1a4i.

KoM’ roTepHmii MpakTUKyM TUCIUILTIHI
BHUMAarae OTmaHyBaHHS METOJIIB peaizallii
crieni(IYHUX CTPYKTYpP AAHUX Ta MapPCiHTy
KOMaH/ X 00poOKH.

SIk MO’KHaA KOpUCTYBaTHCSI HAOYTUMU
3HAHHSMH Ta BMIHHSIMHA

HalyTi 3HaHHS Ta HABHYKH JT03BOJIIOTH
CTBOpPIOBAaTH €(EKTUBHI MPOrpamMHi
CHCTEMHU SIK Ha eTarl MpOeKTyBaHHsI, TaK 1
HAa eTarli peaisailii, 32 paXyHOK
MOPIBHSJILHOTO aHATI3Y PI3HUX MOKIIMBHX
MiXOMAIB 10 pO3B’I3aHHS] KOHKPETHUX
3aj1a4 13 ypaxyBaHHSIM MOXIIUBOCTEH
apXiTeKTYypH Ta cepeoBUIIIa OOUHCICHHS.

[adopmariiiine 3a0e3nedeHHs AUCIUTLUTIHI

Cwtabyc, HaBYaJIbHUM MTOCIOHUK,
TUCTAHIIITHAN KypC

Bun ceMecTpoBOro KOHTPOJIIO

3aTIK




MeToau Ta TeXHONOrii aHaNITUKKN faHUX

(MomenT CMupnoB C.A.)

Kadenpa, sika 3a0e3neuye BUKIaJaHHS

Indopmartiiinoi 6e3mexu

PiBens BUIO1 OCBITH

[Neprmii (6akanaBpChKUiA)

MoxnuBi 0OMEXKEHHS

be3 oOMexeHn

Kypc, cemectp

3 Kypc, 5 cemecTp

OO0csT TUCIMILTIHYA Ta PO3IMOALT TOJIUH
ayJIUTOPHOI Ta CAMOCTIHHOI poOOTH

3aragabHa KijgbKicTh: (4 kpen) 120 rox
JlekminHuX 3aHATE: 36 1o

[TpakTnynux 3aHsTh: 18 ron

CamocriitHa po6oTa cTyneHTiB: 66 ros

Mosa BukiIaganas

YkpaiHcbka

Bumorwu 10 mo4atky BUBYCHHS
TUCLAILIIHU

MOoKIIHBICTh ONIEPYBATH MIUPOKUM CHEKTPOM
PI3HOMaHITHHUX 3HaHb: 1. 6a30Bi 3HaHHA 3 (i3UKH,
MaTeMaTHKH, IPOrpaMyBaHHs; 2. pO3yMiHHS CYTi
MOJIEJIEHOTO MiXOy 710 PEaTbHOCTI; 3. BMIHHS Ta
TOTOBHICTB 3aCTOCOBYBATH 3arajibHi MaTeMaTH4YH1
METOJHM JJIs OTpUMaHHS HOBOI iH(dopMarlii npo
peaNbHI CUCTEMHU.

[To 6yne BUBUaTHCS

Y xypci npencTaBieHi 3araibHi TPUHIIAIIN
AQHATITUKY 32 BEJIMKUMH JaHUMH Ta OCHOBHI CydacHi
METOAM MAIIMHHOTO HaBYaHHS, a caMe:
Knacrepusarist metonom k-cepennix; lepapxiuna
KJIacTepu3allis; AcouiaTUBHI npaBuia; Perpeciituuii
anani3; Merox k-naitommkuux cycinis; Meron
OTIOpHUX BEKTOpiB; JlepeBa pilieHb, JiC pilllcHb;
CraructuyHi rinores3u, Metoau A/B-TecTyBaHHs,
ITOPUTM 0araTopykoro OaHuTa.

Yowmy 11e ikaBo/Tpeda BUBUATH

B ocHOBI TOTO, SIK 37100yBaTH KOPUCHY
iH(opMarliro, 3HaHHS 3 TaHUX, JISKUTH IOCTATHHO
00MeXeHa KUTbKICTh ()yHIaMEHTAIbHUX TTOHSTH Ta
KoHIIemii. Bou € 6a3010 cy4acHUX aJTrOPUTMIB
data science. Kypc moOymoBaH#ii HaBKOJIO TAaKUX
3arajJbHUX MPHUHIIMIIB Ta KOHKPETHUX AITOPUTMIB.

YoMy MOKHA HABYUTHUCS

i mpuHIMIH CKJTaIal0Th TPU BEIUKI TpynH: 1) mo
BH3HAYalo0Th Miciie big data y kommanisx ta
KOHKYPEHIIii, IK CTBOPIOBATH , TTO3UIIIOHYBATH Ta
CTPYKTypyBaTH KoMaH 1 3 data science, sk
MPAIIOBATH 3 TIPOCKTAMHU, ITOB’I3aHUMU 3 BEIIMKUMU
JTAHUMU; 2) 3araJibHI MPUHIIAITHA aHAJTITHYHOTO




MUCIICHHS 3 BUKOPHCTAHHIM JaHuX (301ip 1 MaifHIHT
naHux, popMyBaHHs 3aBAaHHs Ha data mining); 3) sk
caMme OTPUMYBATH 3 HasBHUX JaHUX MOTPIOHY
iH(dopMmartito.

SIK MO’KHa KOPUCTYBATHUCS HAOyTUMH
3HAHHSMH 1 YMIHHSAMHI

BianoBiaHi 3HaHHS 3HAT00IATHCS IPU POOOTI 3
npoOeMaMu Pi3HOI TPUPOIH, TIOMIYKY PillIeHb, 110
CIIUPAIOTHCS HAa BEJIMKI JaH1 Ta METOIU MAITHHHOTO
HaBYaHHIA

Indopmartiitne 3a0e3nedeHHs
ITUCILIAILIIHU

Cunabyc, mucranuiinuii kype Google Classroom

Bun cemecTpoBOro KOHTPOJIIO

Janik




Teopist curuaJis

(x.1.H., Touent I'yceBa O.B.)

Kadenpa, sxa 3a0e3nedye BUKIIaaHHS

iH(opMaIiifHOi 6e3reKn

PiBeHs BHIIOI OCBITH

[Tepmmmii (OakamaBpChKuii)

Kypc, cemectp

3 Kypc, 5 ceMecTp

OOCsT TUCIMIUTIHK Ta PO3IOALT TOIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 kpenurun €EKTC 120 rox
JIeKmiiHuX 3aHATE: 36 TOx
[IpakTnunux 3aHa1h: 18 Tox

CamocriiiHa po6oTa cTyneHTiB: 66 rof

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCLHUILIIHA

1. BukopucTaHHsl TEKCTOBUX PEIAKTOPIB
JUIs OJrpadiuHoro 0popMIICHHS
pO3paxyHKiB.

2. Buxopuctanas MathCAD st TexHIYHUX
pO3paxyHKiB 1 rpadiqHOTO

NOJaHHA iX pe3ysbTarTiB..

3. [Tomyk ¢yHKIIIOHATBEHUX EIEMEHTIB 3a
JIOTIOMOT' OO IIOIIYKOBOI CUCTEMH

Google a6o moaiOHUX.

4. AHrmiichbka MOBa TEXHIYHOTO
CHpsIMyBaHHS (1J11 BUKOPUCTAHHS
AHTJ1HCEKOMOBHOTO MTPOTPAMHOTO
3a0e31evYeHHS ).

[Ilo Oyne BuBUaTHCS

EnexTpuyHi K0J1a BUKOPHUCTOBYIOTHCSI
Maiike B yCIX TEXHIYHHX 3ac00ax 3aXUCTY
iHpopmMartii. BoHr BUKOHYIOTH Pi3HI
(GyHKLIi B 3a1€KHOCTI Bl IPU3HAYCHHS.
3HaHHS B 00J1aCTi TEOPIi K1J1, MTOYWHAIOYH 3
€JIEMEHTAPHUX, IOBUHHI CYITPOBOJIKYBAaTH
CIIEIIAJIICTIB PI3HUX PIBHIB.

Yomy 11e 11ikaBo/Tpeda BUBYATH

MeTtoro HaBUabHOT AUCHUILTIHY «Teopis
CUTHAIIB» € (POPMYBAHHS y CTYICHTIB
KOMITIETEHTHOCTEW IIPY BUKOPUCTAHHI,
JOCTIKEeHHI Ta pO3pO0Ili MPUCTPOIB, IO
MICTATH €JIEKTPOHHI KOJIa, a TAKOXK
0e3mocepeIHbO CaMHX KiJl.

Yomy MOKHA HABUUTHUCS

- BUKOHYBATH PO3PaxyHKH CINEKTPUYHHX Ta
EIEKTPOHHUX KiJl OCTIHHOTO Ta 3MIHHOTO




CTpyMy (HIEPiOANYHOTO Ta
HETEePiOANYHOI0), TPAMOTHO CKJIaIaTH
MaTeMaTH4YH1 MOJIeJli 1 BAKOPUCTOBYBATH
JUTS 1X 00pOoOKH 3ac00M 00UYMCITIOBAIBHOT
TEXHIKH;

- pO3paxoByBaTH OCHOBHI TapaMeTpH
PI3HUX THITIB €JIEKTPOHHUX KT (KOJUBAIbHI
KOHTYPH, YOTUPUTIOTIOCHUKH,
0araToroJFOCHUKH, TOIO); - BHKOHYBAaTH
aHaJIi3 KU y YaCTOTHIH Ta yacoBii
00J1acTsIX MIMPOKO 3aCTOCOBYIOYH arapar
CXEeMHUX (DYHKIIIH;

- (hopmyFOBaTH BUMOTH JIO CIIEMEHTIB
€JIEKTPOHHUX KiJI, BUXOASYH 3 IXHBOTO
(GYHKII0HATIBHOT'O TPU3HAYEHHS

SIk MO’KHaA KOpUCTYBaTHCSI HAOYTUMU
3HAHHSMH Ta BMIHHSIMHA

EnexTpuyHi K0J1a BUKOPHUCTOBYIOTHCSI
Maiike B yCIX TEXHIYHHX 3ac00ax 3aXUCTY
iHpopmariii. BoHr BUKOHYIOTH Pi3HI
(GyHKLIT B 3a]1€KHOCTI B/l IPU3HAYCHHS.
3HaHHS B 00J1aCTi TEOPIi K1J1, MTOYWHAIOYUH 3
€JIEMEHTAPHUX, IOBUHHI CYITPOBOJIKYBAaTH
CIIEIIAJIICTIB PI3HUX PIBHIB.

IHdpopmariitne 3a06e3neUeHHS TUCIUILTIHA

JucraHmiiHuit Kypc

Bun ceMecTpoBOro KOHTPOJIIO

3K




MATEMATHUYHI METOJIHU CYYACHOI ®13UKHN
(Crapmmii Bukiaagauy Hakasuoii I1.0.)

Kagenpa

MaremMaTH4HOTrO MOJCIIOBAHHS Ta aHATI3y JAHUX

PiBeHs BUIIOT OCBITH

[Tepmnii (bakamaBpChKUiA)

MoxnBi 0OMEKEHHS

be3 oOMexeHn

Kypc, cemectp

3 Kypc, 5 ceMecTp

OOcsr MUCHUILUTIHKM Ta  PO3MOJILT
ayIMTOPHOI Ta CAMOCTIHHOI pOOOTH

TOJIUH

3aragabHa kijabKicTb: (4 kpeauTu €EKTC) 120 ron
JlekuiHuX 3aHATE: 36 101

[IpakTnuHUX 3aHATH: 36 roa

CamocriitHa poboTa cTyneHTIB: 48 roj

MoBa BuKJIaJaHHA

YkpaiHcbka

Bumoru 110 mouarky BUBYCHHSI TUCITUTUTIHHA

Jlyist ycminmrHOro 3aCBOEHHS Kypcy HeoOximaHe 0a3oBe
BOJIOAIHHS MaTeMaruyHUM a”aii3oM. baxkadi 0a30Bl1
3HaHHS 3 JAU(EpeHLIaNbHUX PIBHSIHb, KOMIUIEKCHOTO
aHajizy Ta JiHIMHOI anreOpu. 3HaHHS OCHOB (Di3UKH
BITA€ThCS, allé HE BHUMAraceThbcs, HEoOXimHI (i3wuHi
MATaHHs OynyTh MOSICHEH]

[lo Oyne BuB4YaTHCS

MaremarnyHuii anapar cy4yacHoOi (hi3MKH: TEH30pHUH
aHaJyi3, nudepeHmianbHi GopMHU Ta iX 3aCTOCYBaHHSA J10
OIHUCY eNEKTPOMArHITHOTO Ta TpaBiTAI[ifHOrO MOJIB,
OCHOBHI 3aKOHHM KBAaHTOBO1 (DI3WKH; aHaJi3 Cy4yaCHUX
CIOCTEPEKYBAaHUX JaHUX TPO CKIAJ Ta EBOJIOLIIO
Bcecaity

Yomy 1e nikaBo/Tpeda BUBUATH

BuBuennsa pO3iIiB MaTeMaTHKH, SIK1
BUKOPHUCTOBYIOTHCSA Yy Cy4acHId (i3uill TOTOBHIOIOTH
3100yTi Ha MONepeiHiX Kypcax 0a30Bi 3HAHHS 3 BUIIO1
MaTeMaTHKHd. 3 iX JOMOMOTOI0 MOXKHA 3pO3yMITH
Cy4acHI HayKOBi yABJICHHS po BcecBiTt, 1oMy4uTUCh y
MalOyTHBOMY /10 aKTYaJIbHUX HAYKOBHX JOCII/KEHb

YoMy MOKHA HaBYUTUCS

Tenzopuuii anainis, audepenuianbai GopMH, pIBHIHHS
MakcBenna,  piBHsSHHsA  EifHmTeitHa,  piBHSHS
[Ipenunrepa

Sk MOXHA  KOPHUCTYBAaTHUCs
3HAHHSMU 1 YMIHHSAMH

HaOyTUMHU

3HaHHS CyYyaCHHMX PO3JALTIB MaTeMaTHKH J03BOJIUTH B
MONAJBIIIOMY PO3B’SI3yBaTH 3a7adl 3 TEOPETHYHOT
(bi3uKH, PO3yMITH PE3YJAbTaTH OCTAHHIX CIIOCTEPEKECHD
PO CKJIAJ Ta eBoonio BeecBity

Indopmariiitne 3a0e3neueHHs JUCUUTUTIHA Cunalyc, miIpy4YHUK, HABYAIbHUH  TOCIOHUK,
mucraniiitamii kypc Google Classroom
Bun cemecTpoBOro KOHTPOJIIO 3amik




IMOCTUU CEMECTP



IIndposa cxemoTexHika

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

iH(popMariifHO1 Oe3nekn

PiBeHs BHIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

3 Kypc, 6 cemecTp

OOcsr AUCUMILTIHU Ta PO3MOILT TOAUH
ayJIUTOPHOI Ta CaMOCTIHHOT POOOTH

4 kpeautu €EKTC 120 roa
JlexiiiiHux 3aHTh: 36 TOx
JlaGopaTopHux 3ansTh: 18 TON

CawmocriitHa po6oTa CTyACHTIB: 66 roa

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu 115t mo4aTky BUBUEHHS
IUCIUAIUIIHA

Basosi qucuuruniau «MareMaTUIHAR
aHaiizy, «dizukay, «I[IporpamyBaHHs».
VY sBIEHHS PO OCHOBHI MOHSTTS 3 KypCy
«JluckpeTHa MaTeMaTHKa

[Ilo Oyne BuBUaTHCS

lonoBHi  moHATTA  anrebpu  JIOTIKH,
OpPEJCTAaBICHHAM 4YHcel B  IUPPOBUX
OPUCTPOSIX Ta apu(PMETHUHUX orepamii 3
HUMU;

OCHOBHI €JeMEHTH IU(POBUX TPHUCTPOIB

(JToriYHMMH  eJeMEHTaMHu,  TpHUTEepaMHU,
TYUITPHUKAMH, perictpamu,
muQpyBaTbHAKAMU Ta
nemupyBabHUKAMHU, udpo-

aHAJIOTOBUMU ~ Ta  aHAJOro-IM(poBUMHU
[IEPETBOPIOBAYaMHu, 3amnam’ITOBYIOUUMH
MIPUCTPOSIMH )

[udposi inTepdeiicu (SPI, 12C Ttomro)
0oOMiHYy nudposoi iH(opmarrii 13
KOHTpPOJIEpaMU;

Kontponepu ynpaBiiHHA TpucTpoi 300py
(maBauamm), 00poOku 1  30epiraHHs
nrudposoi iHbopmariii;

OcnoBu 11dppoBoi 06podku iHpopMmarii.

Yomy 11e 11ikaBo/Tpeda BUBYATH

Hapuansna gucrumunina «L{udposa
CXEMOTEXHIKAY 3aliMac BAXKIIMBE MICIIE B
miaroToBi (axiBIliB 3 KibepOe3neku Ta




3axucTy iH(popMarii Ta mpUKIaaHOI (Pi3UKH
OCKUITBKH MU(POBI MPUCTPOI Ta CUCTEMH,
NpU3HaYeHI 111 30MpaHHs, 00poOIeHHS,
NIEPETBOPCHHS, TIepeIaBaHHsl, IPHIMaHHS,
3armaM’ITOBYBaHHsI, iHAUKAaIii iHQopmalii €
HEB1JI’€MHOIO CKJIaJIOBOIO 1H(POpMAIIHHIX
Ta BUCOKUX (DI3MUHUX TEXHOJOT1H
(emerging and cutting-edge technologies).

Yomy MOKHA HABUUTHUCS

3HaHHS: NPUHIMIIB MOOYI0BH Ta poOOTH
OCHOBHHX €JIEeMEHTIB HH(poBOi 00poOKU
CHUTHAJIB;

VMIHHS: BOJIOAITH TOJIOBHUMHU ITOHATTSIMH
anreOpu JIOT1KH, BMITH aHAJII3yBaTH CXEMHI
pilIeHHs TPOCTUX HUPPOBUX MPHUCTPOIB.

JlocBia: mpakTHYHOT poOOTH 3 UG POBUMHU
MPUCTPOSIMH, OBOJIOMIITH HaBUKaAMH
MPaKTUYHOTO BUKOPUCTAHHS CIIOCO01B
aHaJIi3y Ta 3aCTOCYBaHHS IU(PPOBHUX
€JIEKTPOHHUX TPUCTPOIB B CUCTEMAX
ABTOMAaTUYHOTO 300py Ta 00poOKHU
iH(opmMarrii, 30kpemMa eKCriepuMeHTaTbHUX
YCTaHOBKAX.

SIk MO’KHa KOpUCTYBaTHCSI HAOYTUMU
3HAHHSMH Ta BMIHHSIMHA

CTyneHTH 3MOXYTh BUKOPHCTOBYBATH
3HAHHS JJIsl BAKOHAHHS HAyKOBHX
JIOCJTIJDKEHB B raimy3i (i3MKH BUCOKHX
TEXHOJIOT1 Ta EHePreTUKH, PO3B’I3aHHS
MPaKTUYHUX TPoOJIeM KiOepOe3neKu 1
3axucTy iH(opMarii Ta a7 caMOCTIHHOTO
OTIaHyBaHHSI HOBUX TEXHOJIOTiH, B TOMY
YHCII 13 CYMDKHHUX Tally3ei, 3aCTOCOBYBaTH
OTpUMaHI1 3HaHHS 1 MPAKTHYHI HABUYKH IS
OPUKAHATTS IHHOBALIWHUX PillICHb MTPH
PO3B’sI3aHHI CKJIATHUX MPAKTUYHUX 33724
a00 B HaBYaHHI.

[ndopmariiiine 3a0e3nedeHHS AUCIUTLUTIHI

Cwa0yc, mapydYHUKU Ta HaBYaIbHI
nociOHUKH, UCTaHLIHUN Kypc Moodle

Bup ceMecTpoBOro KOHTPOJIIO

3aIIK




AHTEeHH i MOIIMPEHHS eJIEKTPOMATHITHUX XBWIb

(mpogecop, a.1.H. Mauycbkuii €.A.)

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

iH(popMariifHo1 Oe3nekn

PiBens BUIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

3 Kypc, 6 cemecTp

OOcsr AUCUMILTIHU Ta PO3MOILT TOAUH
ayJIUTOPHOI Ta CaMOCTIHHOT POOOTH

4 kpeautu €EKTC, 120 rog
JIeKmiiHuX 3aHATE: 36 TOx
JlaGopaTopHux 3ansTh: 18 TO7

CawmocriitHa po6oTa CTyACHTIB: 66 roa

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu st moyaTKy BUBUCHHS
JUCHUILIIHA

J171s1 OCBO€HHS KypCY CTYJEHTH MOBUHHI
MaTy 0a30B1 3HAHHS 3 JUCIIUILIIH
«MareMaTHyHH# aHali3y, «3arajJbHa
¢izuka. Mexanikay, «3aranbHa (i3uka.
Enextpomarnernzm». «OCHOBHU TEOPIi Ki1»,
«CHUTrHaIM Ta CIEKTPU»,
«MIiKpOeIeKTPOHIKa»

[Ilo Oyne BuBUaTHCS

OCHOBHI TeMH KypcCy:

e [Ipunuunu noOyn0BH aHTEH

e [IpakTuyHi KOHCTPYKLIi Ta
XapaKTEPUCTHKH EJIEMEHTapHUX
aHTEH

® AHTEHHI PeUITKH

e PoOora aHTeH y aiana3oHax
€JICKTPOMArHITHUX XBUJIb BiJl
KUJIOMETPOBHX /10 CYOMITTIMETPOBUX

Yowmy 11e 1ikaBo/Tpeda BUBYATH

HasuanpHa gucrumuiina «AHTEHH 1
MOIINPECHHS €JICKTPOMArHITHUX XBHITb)
HAJIC)KUTh J0 UKy IpodeciitHol
MiATOTOBKH (haxiBIIiB 3 TPUKIIATHUX
IH)KEHEPHHUX Ta PAJiOTEXHIYHUX MPEIMETIB.

YoMy MOKHA HABUUTUCS

JlucuuIutiHa CTaBUTh 32 METY
O3HAHOMJICHHS CTY/ACHTIB 3 IPUHIMIIAMH
n00y0BH 1 MPAaKTUYHUMHU KOHCTPYKIIISIMH
eJIEMEHTAPHHUX aHTEH Ta aHTCHHUX PELIITOK




IUTsE pOOOTH y Jliarma3oHax
€JICKTPOMArHITHUX XBUJIb BiJl
KUJIOMETPOBHX J0 CyOMIJTIMETPOBHUX.

SIK MOXKHA KOPUCTYBATHCS HAOyTUMHU
3HaHHSAMM Ta BMIHHSIMU

Ha sixicHOMYy piBHI pO3TJIsIIal0THCSI OCHOBHI
XapaKTEePUCTUKH, HEJIOJIIKH 1 TIepeBaru
PI3HOMaHITHUX aHTEHHUX CUCTEM IS
po6OTH y MepCIIeKTUBHUX 1H(OpMAIIHHO-
KOMYHIKaI[ifHUX CHCTEMax MpOCTOPOBOI
JIOKallil, HaBirarii, TeJe0aueHHs,
panioMOBJICHHS, 3B 3Ky Ta nepeaayi
JTAHHX.

IHdopmartiitne 3a06e3neUeHHS TUCIUILTIHA

(TTOCMITaHHS Ha MIOCH)

Bup cemMecTpoBOro KOHTPOJIIO

3aIIK




MeTtoau miATPUMKH NPUITHATTS pillleHb

(Touent Cmupnos C.A.)

Kadenpa, sixa 3a0e3neuye BUKIIaTaHHs

Indopmariiinoi 6e3nexu

PiBenb BUIIOI OCBITH

[Tepmmii (OakaaBpChKUiA)

MoKIIHBI OOMEXKEHHS

be3 oOMexeHs

Kypc, cemectp

3 Kypc, 6 cemectp

OOcsAT TUCIMILTIHK Ta PO3IMOALT TOIUH
ayJIUTOPHOI Ta CAMOCTIHHOI poOOTH

3aragabHa KijgbKicTh: (4 kpen) 120 rox
JlekminHuX 3aHATE: 36 1o

Jlaboparopuux 3aHsATh: 36 TON

CamocriiftHa po6oTa cTyneHTiB: 48 roJ

MoBa BUKJIagaHHA

VYkpaincbka

BuMoru 710 movaTtky BUBYCHHS
JUCLIUILTIHA

1. HaBuuku po3B’si3yBaHHs NPAKTUYHUX Ta
TEOPETHYHHUX 3aJ]1a4 3 JIHIHHOT areOpu Ta
AQHATITUYHOI TeoMeTii.

2. HaBuuku poOOTH 3 TUCKPETHUMH
CTPYKTypaMH, 3HaHHS KJJACUYHUX aJITOPUTMIB.

3. HaBuuku BUKOpHCTaHHS WMOBIPHOCHUX
MOHSTh, UMOBIPHOCHUX Ta CTATUCTUYHUX

PO3paxyHKiB.

[{o 6yne BuB4aTHCS

3aBaHHs HaBYAJIBHOI JUCLIUIUTIHU — HABUUTH
CTYZACHTIB PO3yMITH Ta BUKOPHCTOBYBATH METOIH 1
NpUHOMHU TIATPUMKH MPUXHATTS PillleHb Ha OCHOBI
ananizy [lapero, Teopii KOpHCHOCTI, TEOpii
KOJIGKTUBHUX DillICHb, aniapaty QpyHKLiNA BUOOpY Ta
OlHapHUX BIHOIICHD JUIS JOCTIIKEHHS
BJIACTUBOCTEHN OararokpuTepialbHUX aIbTEPHATHUB.

Yowmy 11e ikaBo/Tpeda BUBUATH

MeTor0 Kypcy € BUBYCHHS TCOPETUIHHX OCHOB
Ta MPAKTHYHUX METOJIIB IMiITPUMKH IIPUHHATTS
pimeHb. BukinagaroTbes MaTeMaTuyuHi 3acO0U 110
JIO3BOJISIIOTH YCIIITHO JTOJATH MIJISAX BiJT
HeOpMaJIbHOI TOCTAaHOBKHU 3aJ1aui uepes
MPOAKTUBHE MOJICTIIOBAHHS CUTYaIlii 10 MOOYA0BH
BapiaHTIB i1 TOYHOTO PO3B’I3aHHS.

YoMy MOKHA HABYUTHUCS

Po3B’si3yBatu 3a1a4ui BHOOPY HaKpaIIux BapiaHTOB
pillieHb, TTOB’s13aH1 3 ONTHUMI3alli€l0 TeKITHKOX
KpUTEPIiB, SIK1 BAHUKAIOTh Y TPAKTUYHOT AISUTBHOCTI
¢axiBus 3 kKibepOe3nexu

SIK MOXHA KOPUCTYBaTHCS HAOYTUMH

BinmosigHi 3HaHHS 3HAT00ISATHCS IPU pOOOTI 3




3HAHHSAMM 1 yMIHHSAMHI npobaeMaMu pi3HOI MPUPOIH, IO CIIUPAIOTHCS HA

BU3HAYCHHS HaKpaIiux BapiaHTiB BUOOPY, B TOMY
YUCIT y TalTy31 Oe3neKu

Iadopmariitne 3a0e3neyeHHsS Cuna0yc, HaBYTbHUM MTOCIOHUK, TUCTAHIIIMHUNA KypC
JUCITUILTIHA Google Classroom

Bug cemecTpoBOro KOHTPOIIIO 3aiik




MeTtoau 004YMC/ICHb

(Tou. CTromouxina I.B.)

Kadenpa, sxa 3a0e3nedye BUKIIaaHHS

iH(opMaIiifHoi 6e3rneKn

PiBens BUIIOT OCBITH

[epmmii (6akamaBpChKUii)

Kypc, cemectp

3 Kypc, 6 cemecTp

OOCsT TUCIMIUTIHK Ta PO3IOALT TOJIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 kpenutun €EKTC 120 rox
JlexiiiiHux 3aHTh: 36 o1
JlaGopaTopHuX 3aHATH: 36 TOJ

CamocriitHa po6oTa cTyneHTiB: 48 roj

MoBsa BuKIagaHHA

YKpaiHChKa

Bumorwu 115t mo9aTky BUBUEHHS
IUCIAIUIIHA

1. HaBnuku nporpamyBaHHs Ha Oynb-sKil
AITOPUTMIYHIN MOBI.

2. HaBu4ku kKopucTyBaHHS Oy/Ib-IKUM
[aKeTOM 3 MaTeMaTUYHUMHU QYHKIISIMU

(Excel, Mathcad, Matlab 4w in.) Ta
TEKCTOBUM PEAAKTOPOM

[lo Oyne BuUBUaTUCS

Hasuansua gucrumiina «MeTtoau
o0uncIeHb» HEOOXiJHA THM CTYACHTaM, SIKi
IUTAHYIOTh TIPALIOBaTH B dev; mporpaMHoO
PO3B’sI3yBaTH HAYKOEMHI 3a1a4i
MO/JICNIIOBAaHHS Ta KibepOe3neku i 0yTu
0013HaHUMH Y YUCIIOBUX METOJIax
PO3B’sI3aHHS PI3HOMAHITHUX MPHKIATHUX
3a7a4.

Yowmy 11e 1ikaBo i/Tpeba BUBYATH

[Ipenmer “Metoau 00UUCICHD JA€ 3MOTY
¢axiBIrro 3poOUTH HACTYITHE:

1) BU3HAYUTH YM MMPABHIILHO BiH
BUKOPHUCTOBYE (YHKIIIT iCHYIOUUX 3ac00iB
(Takux sk 610;1I0TEKH numpy, scipy, Ta
ORI TPOCTHX, AK KJac java.math; uu To
3ac001B MAaTEeMAaTHYHHX MAKETIB TUITY
Wolfram Alpha; uu npaBuibHO 3a1a€ 15
HUX TIapaMeTPH; YOMY BOHHU 1HKOJIH




“BIIMOBIISIIOTHCS TIPAITIOBATH );

2) BAOCKOHAJUTH iICHYIOUHI METOJ Ta
peanizyBaTH BIIaCHUM, aJIcKBaTHUHN
IIOCTaBJICHIN 3a1aui;

3) 1OCUTH TOYHO YHMCEIBHO PO3B’S3aTU
3a/1auy, HaBiTh KOJIW aHATITHYHUN
PO3B’SI30K CKJIATHUN YU HEMOKITUBHIA;

4) MpaBWJIBHO IHTEPIPETYBATH OJCPrKaHi
pe3ynbTaTtu 004YKciIeHb — TOOTO, MPOBECTH
napaieib MiXK pe3yJbTaTaMd METO/Ia Ta
peabHICTIO;

5) oOpatu HeoOX1AHUI METO]T O0UYHCIICHB
cepesl iCHYIOUUX albTePHATUB JIJIS
MOCTaBIICHOI MPUKJIAIHOI 3a/adi.

Yomy MOKHA HABUUTHUCS

- YMiHHS pO3B’S3yBaTH YMCEIHHO HENHINHI
anreOpaiuHi piBHAHHS (1€ YMIHHS €
0a30BHM, 1 HEOOXigHE IJIg OUIBII CKIaJHHUX
3a71a4);

- YMiHHS PO3B’sI3yBaTH YUCEIHHO CHCTEMU
JTHIMHKUX anreOpaiyHuX PiBHIHB (1€ YMIHHS
€ 0a30BHM, 1 HEOOXiaHE M1 OLIBII
CKJIQJTHUX 3aJ1a4);

- YMIHHA 3HaXOIUTH BJIACHI YMCIIa Ta
BJIACHI BEKTOPH, 1 PO3B’A3yBaTH 32 IXHBOIO
JIOTIOMOTOI0 JIESIKI 3a7a4l MOJEIIOBAHH,

- YMiHHS pO3B’A3yBaTH 3a/]1a4i IHTEPIOJALIT
Ta alpOKCUMaIlii — 1 BAKOPUCTOBYBATH iX y
NPUKJIAJIHUAX TUTAHHSX;

- YMiHHS OHCATH PsIi MPUKIIATHUX 327189 Y
BUTJISII AU epeHITIaATbHUX PIBHSIHB, 1
3HAWTH PO3B’SI30K IUX PIBHSIHB 32
JTOIIOMOT'O0 METOIIB OOYHCIIEHD.

SIK MOXKHA KOPUCTYBATHCS HAOyTUMHU
3HAaHHSAMM Ta BMIHHIMU

HaOyTi yMiHHS JOTTIOMOXXYTh Y pO3B’sI3aHHI
HAayKOEMHUX 3a71a4 KiOepOe3neKku, 30Kkpema:

1) MozteIOBaHHS PO3MOBCIOIKECHHS
KOMIT IOTEPHUX BIpYCiB;

2) MpOTHO3YBaHHS PU3HUKIB, 3arPO3 Ta
IHIIMX SBHUII K10epOe3neKu;

3) MoJenoBaHHS PO3IOBCIOKEHHS
iH(popMaIifHUX BIUIMBIB Y COIiaTbHUX
Mepexax;

4) mouryk peneBaHTHOI IIKiJTNBO1




iHpopMarii y kibeprnpocTopi;

5) owiHIOBaHHS PiBHS 3aXUIIEHOCTI
iH(opMaIiifHOi cucTeMu;

6) neski 3a7a4i KpUNTOrpagiyHOro 3aXUCTy
iH(popMarii Tomro.

Indopmariiiine 3a0e3nedeHHS AUCIUTLUTIHI

Cwtabyc, HaBYaJIbHUM MTOCIOHUK,
mucranniaui kype Google Classroom

Bup ceMecTpoBOro KOHTPOIIIO

3aITK




l'inpoakycTu4Hi 0XOpOHHI cUCTEeMH

(Ct. Bukaagau Bacuaenko O./1.)

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

iH(popMariifHo1 Oe3nekn

PiBens BUIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

3 Kypc, 6 cemecTp

OOcsr AUCUMILTIHU Ta PO3MOILT TOAUH
ayJIUTOPHOI Ta CaMOCTIHHOT POOOTH

4 xpenutu €KTC, 120 rox
JIeKmiiHuX 3aHATE: 36 TOx
[TpakTnunux 3aHa1h: 18 TOx

CawmocriitHa po6oTa CTyACHTIB: 66 roa

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu st moyaTKy BUBUCHHS
JUCHUILIIHA

J1711 OCBOEHHS KypCy CTYACHTH TIOBUHHI
MaTu 0a30B1 3HAHHS 3 OUCIIHAILIIH,
«3aranpHa ¢i3uka. MexaHikay, «3arajbHa
¢izuka. Enextpomarnetuzm», «OCHOBH
Teopii Ki», «CUTHATIU Ta CIEKTPH»

[Ilo Oyne BUBUaTHCS

Hapuanpna mucrumiina «[igpoakycTuuHi
OXOpPOHHI CHCTEMU» HAJICKUTH [0 LHUKIY
cuctem T3l Ta mpomOBXKYy€e KypC pO3TIIALY
Ta BUKOPHCTAHHS T1IPOAKYCTUYHUX CUCTEM
B rajy3i 3aXucTy 00’ €KTIB, SIKI pO3TaIIOBaHi
01151 pi3HUX BOJIONM.

Yomy 11e 11ikaBo/Tpeda BUBYATH

O3HailoMJICHHS 3 TPUHITUTIAMU POOOTH
TiIPOAKyCTUYHHUX CHCTEM, 10
BUKOPUCTOBYIOTHCS JIJIS OXOPOHU 00’ €KTIB
iH(hOopMaILiifHOT AisUTEHOCTI

Yomy MOKHA HABUUTHUCS

MeTo10 HaBYAIbHOI AUCIUILTIHA
«["impoakycTUYHI OXOPOHHI CUCTEMU» €
dbopMyBaHHS y CTYACHTIB
KOMITIETEHTHOCTEH 3 IPaBUJI 3aCTOCYBaHHS,
IPOEKTYBAHHS Ta BIIPOBAHKCHHS
riIpOaKyCTUYHUX 1HPOPMAIIHHUX 3aC001B
Ta CUCTEM JUTIsl 3aXMCTY BiAMOBITHUX
00’€eKTiB iH(OpMAIiIHOT TiSITBHOCTI.

SIk MO’KHa KOpUCTYBaTHCSI HAOYTUMU

OTpumaHi MpaKTUYHI HABHYKH Ta 3aCBOEH1




3HAHHSAMH Ta BMIHHIMU TEOPETUYHI 3HAHHSI ITi]] YaC BUBYCHHS
HaBYaJIbHOT AUCIUILTIHY «[ 1ApoaKkycTHYH1
OXOpPOHHI CHCTEMU» MOXKHA
BUKOPUCTOBYBATH B IMOJAIBIIIOMY TIiJ1 Yac
BUBYEHH qucnuIuiid «Texaiuni 3acodn
OXOpOHH 00’ €KTiBY», «[IpoeKkTyBaHHS
CHCTEM TEXHIUYHOTO 3aXHCTy iH(pOpMaIIii»
Ta JIUIJIOMHOMY MTPOEKTYBaHHI.

[Hdopmariiiine 3a0e3neyeHHs AUCHUILTIHK | (TTOCHJIaHHS HA 1IOCh)

Bun cemecTpoBOro KOHTpOJIIO 3aJiK




XMAPHI TEXHOJIOT'TI OBPOBKH JIAHUX

Kadenpa

MareMaTuuHOTO MOJICITFOBAHHS Ta aHAJI3y JaHUX

PiBens BUIO1 OCBITH

[Nepmmii (6akamaBpChKUiA)

Kypc, cemectp

3 kypc, 6 cemecTp

OO0csr TUCIUILTIHY Ta
PO3MOJILT TOAUH

3araabHa kinbkicTh: (4 kpeautu €EKTC) 120 roa
JIeKmiiHuX 3aHATE: 36 O
JlaGopaTopHux 3aHsTh: 36 TOJ

CamocriiiHa po6oTa cTyneHTiB: 48 roj

MoBa BUKJIagaHHA

VYkpaincbka

Bumoru 1o mouatky
BUBYEHHS JUCIIAILUIIHA

J1y1st BUBYEHHS TUCIIUTIIIHU CTYJICHT Ma€ OyTH 3HAHOMUI 3
TPaAUIIIHHUMA METOZaMU I pOOOTH 3 MacCUBaMH JIaHUX, 3HATH
OCHOBHI1 iIHCTPYMEHTH MPOTPAMHOTO 3a0e3NeYeHHS 111 00pOoOKH
nanux, ocHoBu Python st Data Science, MmepekeBUX MPOTOKOJIIB,
orepaifHux cuctem Ta 6a3 ganux. [loBuHeH OyTH 3HalloMuii 3
METOJIJaMU TTOOYTOBH MaTeMaTUYHUX MOJETICH NIl pO3B’ I3aHHS
MPUKIIATHUX 3a7a4.

[Ilo Oyne BUBUATHUCS

OCHOBHI IPUHIIUIIA BUKOPUCTAHHS XMApHUX 1HOPACTPYKTYp Ha
npukianai Amazon Web Services; 0CHOBHI CepBICH Ta PECypcH Ta
NPUHIUIH iX BUKOPUCTAHHS Ta aMiHICTpyBaHHS; pO3B’sI3aHHS 33124
Data Science y XMapHOMY CEpeIOBHII; BUKOPUCTAHHS 1ICHYIOUHUX
CHCTEM TOOYIOBU CTPYKTYPOBAHHUX CXOBHII] JAHMX HA OCHOBI
CTaHJAPTHUX KOMITOHEHTIB XMapHUX iHMpacTpykTyp. [IpakTnunuit
1a00paTOPHUM MPAKTHUKYM 3YMOBITIOE€ BUKOHAHHS POOIT 3
BUKOPHUCTAHHSM O€3KOIITOBHUX pecypciB AWS.

Yowmy 11e 1ikaBo/Tpeda
BUBYATH

HaBuanbna qucnumiina BiIOBiIae CydacCHUM TEHIEHITISIM
no0y/I0BU Ta BUKOPHCTaHHS 1H(QOPMAIITHUX TEXHOJIOTIH HMIITXOM
PO3TOPTaHHS CTAaHAAPTHUX XMAPHUX CEPBICIB Ta IX BUKOPUCTAHHS TSI
PO3B’sI3aHHS PI3HOMAHITHUX MPUKIAIHAUX 3a7a4.

Yomy MoxHa

B pesynbprati onanyBaHHs MaTepiany 3100yBadi 3MOXYTh

HaBYUTHCS HaBYUTHUCS BUKOPHCTOBYBATH Cy4acHI XMapHi CEpBICH JUIsI BAKOHAHHS
CBOiX mpodeciiiHuX 3a1a4 B MeKax 00paHOT OCBITHROT MPOTPAMH.

Sk MoxHa HaOyTi 3nHaHHs Ta HaBUYKH OYAyTh KOPUCHI B TIPAKTUIHIN

KOPUCTYBaTHUCS JSITBHOCTI, TIOB’sI3aH1M 3 BUKOPUCTAHHSM CY9acHUX €(EKTUBHUX

HaOyTUMH 3HAHHSAMH 1
YMIHHSIMHI

MEpEXKEBUX PECYPCIB Ta CEPBICIB 711 TOOYAOBH PO3MOIIJIEHUX CHCTEM
00poOKH Ta 30epiraHHs JaHuX, TOOYIO0BH MaTEeMaTHUHUX MOJIEICH
TOLLIO.

[ndopmartiiine
3a0e3IeyeHHs

Cunalyc, pekoMeHanii 3 BUKOHaHHS J1a00paTOpHUX PoOiT,
nucranniianii Kype Google Workspace

Bug cemectpoBoro
KOHTPOJIIO

Jaik







KOMIT'IOTEPHA TPA®IKA

Kadenpa

[adopmariitnoi 6e3nekn

PiBeHs BHUIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

2 xypc, 4 cemectp

OO0Ocsr IUCIUILUIIHYA Ta
PO3IOALT TOTUH

4 xpeautun €EKTC — 120 ronun
Jlexiiiinux 3augTh: 36 o1
JlaGopaTopHux 3aHsTh: 18 rox

CamocriitHa po0OoTa CTyIeHTIB: 66 roj

Mosa BuKIagaHHg

Ykpaincbka

Bumoru 1o nouarky
BUBYEHHS JUCIUAILIIHA

JIs yCIiniHOTo 3aCBOEHHS JTAHOI TUCIUTIIIHU CTY/IGHTaM HEOOX1THO
MIPOWTH MOBHHUM KypC JUCIUTLIIH «ANTeOpa Ta TeOMETPis»,
«Marematuaamil aHam3y», «[IporpamyBanHs»

[Ilo Oyne BuBUaTHCS

MeTor0 JUCIUTIIIHY € BUBYCHHS TTOOYIOBH PI3HUX AJITOPUTMIB IS
CTBOPEHHS i poOOTH 3 MPUMITHBAMHU PACTPOBOI Ta BEKTOPHOI rpadiku.
Bynyts BuBUeHi:

— anroputMmu bpe3enxema aJis Biapi3ka i Kojia Ta iX Moaudikartii;

— OCHOBHI MaTeMaTH4YHI METOJAM IEPEeTBOPEHHsS pI3HUX 00’ €KTIB Ha
IUTOIIMHI;

— MaTeMaTH4HI METOAU TEPETBOPEHHS 00’ €KTIB Yy MPOCTOpi; CHOBHI
MEPETBOPEHHS Y TPOCTOPI;

— MeToau moOynoBU (pakTadbHOI reomerpii: molyaoBa (paxTaiiB 3
BUKOPUCTAHHSIM L-cucrem;

— MeToau moOynoBU (pakTagbHOI reomerpii: moOyaoBa (paxTamiB 3
BUKOPHUCTAHHIM 1TEPOBAHUX (PYHKITIH;

— MeToau moOynoBU (pakTaabHOI reomerpii: moOynoBa (paxTaiiB 3
BUKOPHUCTAHHIM PEKYPEHTHHUX (DYHKIIIH;

— METOAM IHTEPIIONIOBAaHHS B 0OpoOJeHHI 300paxeHb, IU(POBE
30UIbIIEHHST 300pakeHh HAa OCHOBI IHTEPIIOIIOBAHHS, KPHBI ¥ IMOBEpPXHI
besne;

— CIUTAH-1HTEPIIOIIOBAHHS;

— eJIEMEHTH KOMI'IOTepHOI aHiMallii: TEXHIKA CTBOPEHHS aHIMallii;

— OCHOBU KOMH'IOTEPHOTO 30pY: 3aCTOCYBAHHS METOMIB KOMIT'FOTEPHOI
rpadiky s aHaji3y Ta 00poOKH 300paKeHb.

Yowmy 11ie 1ikaBo/Tpeda
BUBYATH

3 PO3BUTKOM KiHOIHAYCTpIi, iIrpoBOi IHAYCTpii, BipTyaJbHOI Ta
JIOTIOBHEHOT pealbHOCTI, @ TAKOX PEKJIaMHU Ta MyJIbTUMEIIHHUX MPOIYKTIB,
3pocTae MonuT Ha (haxiBIIiB, SKI BOJIOAIIOTH HABUYKAMH B raiysi
KOMIT FOTepHOI rpadiku. Takoxk, 3 MOsSBOI0 HOBUX iH(OpMAIIHHUX
TEXHOJIOT1H, TAaKWX SK BipTyaJibHa peajbHICTh, MAIIMHHE HaBYaHHS,
rpadiyHi IpoIecopr HOBOTO MOKOJIHHS TOIIIO, 3’ ABIISIOTHCS HOBI
MOJIMBOCTI JIJISl 3aCTOCYBaHHSA rpadiyHUX METO/IIB.

Yomy MOKHA HABUUTHUCS

Ha ocHOBI OTprMaHUX MPAaKTUYHUX HABUYOK CTYJCHT HaOyBa€ 3HaHHS,
SIKI MOXKYTh 3aCTOCOBYBATHCS B PI3HUX TalTy3siX, 30KpeMa JUIsi CTBOPCHHS
TPUBUMIPHHUX MOJEIIeH 00’ €KTiB, Bi3yalbHUX e(eKTiB Ta aHIMaIii. s
aHaTI3y TaHUX Ha OCHOBI BUBUCHUX METOJIIB aKTUBHO MOXHa Oyie
CTBOPIOBATH Bi3yasTi3allilo JaHUX Ta MOJAABaTH Il JIaH1 y 3py4Hiil popmi.
HaOyTi 3HaHHS CTYIEHT TaK0X MOJKE 3aCTOCOBYBAaTH y HAyKOBUX
JOCIIKEHHSX, BKIIIOYAal0UN MEJIMYHI Bizyasi3alii, iHKeHepHi




MO/ICJIFOBAHHS Ta IHIIMX Tay3sSX HAyKH i TEXHIKU.

SIx MOXHaA KOPUCTYBATHUCS
HaOyTUMU 3HAHHIMH 1
YMIHHSMU

V rany3i KoM 10TepHOi rpadiku MPOAOBKYIOTHCS aKTUBHI
JOCTIKEHHS Ta pO3pOOKH HOBUX METO/IIB Ta TEXHOJIOTiH, HATIPUKIIAT, Y
rajgysi peajJiCTUYHOTO PeHACPUHTY, KOMIT I0TEPHOTO 30PY.

OCHOBHI HABHYKH 3 KOMIT IOTEpHOI rpadiku MOXKHA 3aCTOCOBYBATH Y
MeAUIHHI (Bi3yami3allis MeJUYHHUX JaHUX ), MOJICTIOBaHHI i Bizyauizarii
nanux tomo. CyyacHa KOMII lI0TepHa rapdika Ta ii NpuKiIaaHi METOAU
IIBUIKO PO3BUBAIOTHCS Ta 3HAXOATH Pi3HI 3aCTOCYBAHHSI 3QJIEKHO BiJl
IHHOBAIIHNX TEXHIYHNUX 3aBIaHb.

[ndopmariiine
3a0e3euyeHHs

Hucranmiitanii kype B Classroom

Bup cemectpoBoro
KOHTPOJTIO

Sanmik




Be3nexa inTepHer-pecypcis

(douent Tkau B.M.)

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

[ndopmartiitnoi 6e3nexu

PiBeHs BHIIOI OCBITH

Kypc, cemectp

3 Kkypc, 6 cemecTp

OOcsr AUCUMILTIHU Ta PO3MOILT TOAUH
ayJIUTOPHOI Ta CaMOCTIHHOT POOOTH

4 xpenutu €KTC, 120 rox
JIeKmiiHuX 3aHATE: 36 IO
JlaGopaTopHux 3aHsTh: 36 TOJ

CawmocriitHa po6oTa CTyACHTIB: 48 1o

MosBa BukiIagaHHA

YKpaiHCbKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCLHUILIIHA

e Posyminns [HTEepHET-TEXHOMOTIH
e Hasuuku po6otu 3 OC Linux
e Hasuuku nporpamyBaHHs

[lo Oyne BuBUaTUCS

Teopernunuit Mmarepiai po3po0ieHo 3

ypaxyBaHHSM PEKOMEH/aLIN MPOEKTY
OWASP: OWASP Top 10, OWASP

Testing Guide.

JlabopatopHi poOOTH MIPEICTABISIIOTH
coboto BpaznuBi IHTEpHET-CTOPIHKH, 1
3aB/IaHHSM CTYJICHTA € BUSIBIICHHS HAsSBHUX

BpPa3JIMBOCTEH.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

O3HalioMJIEHHS 3 IPUHIMIIAMU [TPOBEIEHHS
nomryky ingopmartii oo 06’ €KTiB 3
BUKOPUCTAHHSAM BIAKPUTHUX JDKEPET JaHHX.

YoMy MOKHA HABUMTUCS

Hasuansaa gucnuiutina «be3nexa
[HTEepHET-pecypciB» MpU3HAYCHA JIJIS

dbopMyBaHHS Y CTYJCHTIB 3HAHHS Ta
HABUYOK TIONIYKY, BUSBJICHHS Ta

eKCIuTyaTallii Bpa3imBocTei B [HTepHeT-
CTOpIHKAaX, a TAKOX 3ac00iB Ta

MiXO/IB YHUKHEHHS Ta 3aXHCTY.

SIk MO’KHa KOpUCTYBaTHCSI HAOYTUMU

®opMyBaHHS HABUYOK MO0 MPAKTUYHOTO




3HaHHSAMH Ta BMIHHSIMU nouryky iHgopmariii B HECTpYKTypOBaHUX
a00 c1ab0-CTPYKTYpOBaHUX JDKepesax
iH(popMartii.

Iadopmartiiine 3a0e3nevyeHHs AUCHUILTIHN | (TOCHIJIaHHS HA IIOCh)

Bun cemecTpoBOro KOHTPOITO 3aJiK




TeopeTnko-4Mc/I0Bi AJTOPUTMH B KPHIITOJIOTII

(Acucrent Anyxa /1.B.)

Kadenpa, sixa 3a0e3neuye BUKIaTaHHS

MareMaTHYHUX METOJIB 3aXUCTY 1HpOpMaLii

PiBenb BUIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

MoxknuBi 0OMEXKEHHS

Be3 oOMexeHb

Kypc, cemectp

3 Kypc, 6 cemecTp

OO0csT AUCHMIUTIHU Ta PO3MOILT TOIUH
ayJIUTOPHOI Ta CAMOCTIHHOT poOOTH

3araabHa kiibKicTh: (4 kpeauTu €EKTC) 120 roa
JlexiiiiHux 3aHTh: 36 O

JlaGopatopHux 3aHATh: 18 rox
[IpakTnynux 3aHsTh: 18 ron

CawmocriitHa po0oTa CTyICHTIB: 48 1o

MoBa BUK/IagaHHA

Ykpaincbka

Bumoru 10 mo4aTky BUBUEHHS AUCIUILTIHU

[Ipoiineni kypeu «/luckpeTHa MaTeMaTHKAY,
«Anrebpa Ta reomeTpisi», «IIporpamyBaHHs»,
«CreniaibHi po3AUTH 00YHCITIOBATLHOT MATEMATUKI.

[{o 6yne BuBUaTHCS

OCHOBHI TeMH, K1 PO3TIIAIAIOTHCS Y KYpCi:

1) anroputmu Qaxropuzauii ninux yucen depma ta
[Honnapna;

2) metoau dakTopu3allii 3 BUKOPUCTAHHIM (aKTOPHUX
6a3 — metonu Jlikcona, bpinxapra-MoppicoHa Ta ix
Moaudikarii;

3) anroput™ axropusauii JISHCTpU 3 BUKOPUCTAHHSIM
SNNTUYHNX KPUBHX;

4) meton kBaapatuuHoro cuta (Ilomepaniis) Ta curta
YHUCJIOBOI'O I10JIA,

5) anroput™ CinbBepa-Ilomira-TI'ennmmana mms
JUCKPETHOTO JIoTrapu(MyBaHHS;

6) anroputm index-calculus mms quckpeTHoro
norapudMyBaHHs Ta Horo Moaudikalii, 30kpeMa
anroput™ Konepemira;

7) anroput™ I'pama-1lIminra ta anroputm LLL Ha
[IJIOYUCEITHHUX PEIIiTKaX.

Yowmy 11e nikaBo/Tpeda BUBUATH

VY kypci «TeopeTuKo-4nciioBi aIrTOPUTMH B
KPHUIITOJIOTI» BUBYAETHCS HU3KA METOJIIB, AJITOPUTMIB
1 IOHATH, 1110 JIEKATh B OCHOBI JOCTIKEHHS Ta
aHaJI3y K CHMETPUYHUX, TaK 1 aCUMETPHUIHHUX




KpunTocucteM. HaBuanpHa TUCIUTUTIHA 3HAMOMUTH
CTYZACHTIB 3 ACIKHUMHU AITOPUTMaMH (pakTopu3anii
[IIMX YUCETI, 30KpeMa THX, 1110 BUKOPUCTOBYIOTh
SJIINITUYHI KPUBI HAJl TPOCTUMH CKIHYCHHUMHU TTOJIIMU
Ta MOJIIMU XapaKTEPUCTUKHU 2; alTOPUTMaMHU
JMCKPETHOTO JIOTapu(pMyBaHHS; 00UMCIIOBATLHUMHU
QITOPUTMAMH Ha PELIiTKax; ePeKTUBHUMHU METOIaMHU
PO3B’s3aHHS CUCTEM JIIHIHHUX Ta HENIHIHHUX PIBHAHD
Ta IEIKUMH HIIUMH aITOPUTMaMHU, 110
BUKOPUCTOBYIOTHCSI TPU peati3allii Ta aHamizi
kpunrorpadiuamnx cucrem. [Ipu mbomy poOUTHCS
HaroJjloc Ha 0COOJIMBOCTAX OOUYUCITIOBATIBHOT
peadizalii 3a3Ha4eHUX METOJIIB Ta AITOPUTMIB.

Yomy MOKHA HABUUTHCS

MeToro BUBYEHHS AUCHUILTIHY € HaJJaHHS MalOyTHIM
(axiBLAM 3HAHb Y rajy3i Haly>KUBaHIIINX Y
KPHIITOJIOT1i TEOPETUKO-YHCIIOBUX, anreOpaiuHux Ta
00YMCITIOBAIBHUX METOJIIB 1 aJITOPUTMIB, a TAKOXK
MPaKTUYHUX HABUYOK 1X peai3allii 1 3aCTOCYyBaHHS.

SIK MO’KHA KOPUCTYBATHUCS HAOyTUMH
3HAHHSAMH 1 YMIHHSAMHI

B pe3ynbrati BUBYEHHS KYypCY CTYICHTH OTPUMAIOTh
3HAHHS AITOPUTMIB (haKTOpHU3AIlil Ta TUCKPETHOTO
JorapupMyBaHHs, a TAKOXK O3HAHOMIISATHCS 3
OCHOBHHMMH TOHSTTSIMH TSI pOOOTH 3
[IJIOYUCETTPHUMH pelTiTKaMu y Kpurrosorii. [Tpu
IbOMY CTYJEHTH OTPUMAIOTh TOCBI peaizarii
TEOPETUKO-UYUCIIOBUX AJITOPUTMIB Ta iX E€TaTIHLHOTO
aHaJi3y AK 3 TOUYKH 30py MOOYI0BH, TaK i
NPaKTUYHOTO 3acTOCyBaHHSA. OTpUMaHi BMiHHA
MOXYTh OYyTH 3aCTOCOBaHI JUIsl KpUITOAHATI3Y
Cy4JacHUX KpUNTOrpadiuHuX CUCTEM Ta MPOTOKOIIB, a
TaKOX IS IOCITIIKSHHSI 1HIIIUX TEOPETUKO-UHCIOBUX
AITOPHUTMIB.

[adopmariiitne 3a06e3neUeHHS TUCIUTLIIHA

Cunabyc

Bup cemecTpoBOro KOHTPOJIIO

Sanmik




AJITOPUTMH | METOIU POHOBOIO0 iHTEIEKTY

(douenT Xaiinypos B.B.)

Kadenpa, saxa 3abe3neuye
BUKJIaIaHHA

MatemMaTuyHOTO MOJICITIOBAaHHS Ta aHATI3y JaHUX

PiBenb BHUIIOI OCBITH

[Tepmmii (OakaaBpChKUiA)

Kypc, cemectp

3 Kypc, 6 cemecTp

OO0csr  TUCIUTUTIHH
PO3MOALI TOAUH ayTUTOPHOT
Ta CaMOCTIHHOT poOOTH

Ta

3araabHa KinbkicTs: (4 kpequtn €EKTC) 120 ron
Jlexiiiinux 3aHaTh: 36 O

JlaGopaTopHux 3aHsTh: 36 rox

CamocriiftHa po6oTa cTyneHTiB: 48 roJ

Mosa BukiIaganas

VYkpaiHcbka

Bumoru o IOYaTKy
BUBYECHHS JUCILUILTIHA

Jlis yCHilTHOTO 3aCBOEHHS JAHOI AMCHMIUIIHU CTyIEHTaM He0OXiTHO
OpoHTH  MOBHUM  Kypc  AMcUUIUNIH — «MaTreMaTHYHUM  aHawi3»,
«[IporpamyBaHHs», «AJITOPUTMH Ta CTPYKTYPH TaHUX.

[Ilo Oyne BUBUATHUCS

MeTor0 IUCHUIUIIHA € BHUBYCHHS OCHOBHHMX MPHUHIUIIB (OpMYBaHHS
IHTEJIEKTY JKMBOi TPUPOAM, 30KpeMa, OyIyTh BHUBYCHI MPHUKIAJIHI
AITOPUTMHU  ONTHMi3alii Ha OCHOBI pOI0 YaCTUHOK, MYpAlIMHUAN
ITOPUTM, OJDKOJMHUN alrOpUTM, aJrOPUTM CipUX BOBKIB 1 #oro
Monudikaiii, CBITIAKOBUH  alroput™M, METOAM U  aJIrOPUTMH
OaratopoifoBoi omnTuMmizamii Tomo. BuBueHi anroputMu OyayTh
3aCTOCOBAHI Ha PI3HUX HAYKOBO-TEXHIYHUX 3aBIAHHAX, 110 BUHUKAIOTH Y
MalTMHHOMY HaBYaHHI, ONITUMI3allii CKIaJHUX 00’ €KTIB 1 CUCTEM TOIIIO.

Yomy
BHUBYATU

me  IikaBo/Tpeda

Mertoau poHOBOTO 1HTEIEKTY MalOTh BHUCOKHU PIBEHb aJalTUBHOCTI 1
ctifikocti. Li sIKOCTI MOXKYTh OyTH KOPUCHHMH B yMOBaX CEpEOBHIIA, /e
MOTpiOHA IMIBHJKA peakilisi Ha 3MiHH abo 3a0e3MeueHHs CTIHKOCTI [0
BIZIMOB y cHcCTeMi. Taki METOAW HATXHEHHI MPHUPOIHUMH IPOIIECAMH,
TaKUMU SIK TOBEJIIHKA 3rpail TBApUH YW MikpoopraHi3mis. L{i anropurmu
YCHINTHO 3aCTOCOBYIOTHCSI JUIsl BHPIIICHHS CKIATHUX ONTHUMIZAI[IHHUX
3aBAaHb, TaKUX SK IONIYK ONTHMAJIBHUX pINIEHb y OaraTOBHUMIpPHUX
nmpoctopax ado KOMOIHATOPHUX 3a1adax.

Metogu ¥ anropuTMH POHOBOTO IHTENEKTY MOXYTh OyTH
epeKTUBHUMU 3 3 TOYKM 30pY OOUYHMCIIOBAIBHHUX pecypciB (JEerKo
PO3IMapaienolThCs) Ta CHEProCIIOKUBAHHS, OCOOJIMBO y MOPIBHSHHI 3
KJIAaCHYHUMH METOAAaMH ONTHMi3alii. MeToau JaHoro TUIY 3HAXOIATh
3aCTOCYBaHHS y  PI3HMX  TPHUKIQJHUX  Taly3sX, BKJIIOYAIOUYH
TeleKoMyHikarlii, ¢iHaHcu, ©010J0TiI0, POOOTOTEXHIKY, YIPaBIiHHSI
TpadikoM, KOHCTpYIOBaHHI Oy/IiBEIbHUX 00’ €KTIB 1 CHCTEM TOLIO.

Yomy MOKHA HABUUTHCS

Ha ocHOBI oTpuMaHUX NPAKTHYHUX HABUYOK CTYACHT 3aJIe)KHO BiJl
MPUKJIANHOT 3a3aa4i, [0 TOCTaBJICHA IMepea HHUM, 3MOXe o0paru
HAHOMTUMATBHIIINKA 3 BUBYCHUX METOJIB ¥ alTOPUTMIB I OTPUMAHHS




IIYKQHOTO PO3B’S3KY IIi€l 3aqadi 3a KpUTEPIsIMA ONTUMAIIBHOCTI, yacy, a
TaKOX 0OYHCITIOBAIBHUX PECYPCIB.

Sk MOXHa KOpHCTYBaTHCS | BUBUEHHS alrOpUTMIB Ta METOIB POWOBOTO IHTEIEKTY 3aJIUIIAETHCS
HaOyTUMH  3HAHHSAMHU 1 | aKTyaJbHUM, HAJal0Yd IIUPOKUH CHEKTP 1HCTPYMEHTIB JJIsS BHPIIICHHS
YMIHHSIMHI PI3HOMAHITHUX TPHUKIATHUX 3aBJaHb y PI3HUX Taly3sX, sSKI IMOJaHI B
ONTHUMI3AIHIA TOCTAHOBIII.

[adopmarriiine Hucranmiiiauii kypc B Classroom
3a0e3IeyeHHs TUCIIAIUIIHA

Bun CEMECTpPOBOTO | 3aiik
KOHTPOJTIO




BUBIPKOBI OCBITHI KOMIIOHEHTH
YETBEPTOI'O KYPCY HABUYUAHHA



CbOMMUU CEMECTP



Cucremu Ta Mepe:xi nepenavi inpopmanii

(ITpog. 3ydox B.1O.)

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

[ndopmartiitnoi 6e3nexu

PiBeHs BHIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

4 xypc, 1 cemecTp

OOcsr AUCUMILTIHU Ta PO3MOJILT TOAUH
ayJIUTOPHOI Ta CaMOCTIHHOT POOOTH

4 kpeautu €EKTC 120 roa
JleKmiiHuX 3aHATE: 36 TOx
JlaGopaTopHux 3aHsTh: 36 TOJ

CawmocriitHa po6oTa CTyACHTIB: 48 1o

MosBa BukiIagaHHA

YKpaiHCbKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCLHUILIIHA

1. Po6ota B Microsoft Word.

2. HaBuuku KopucTyBaHHS OyIb-IKHM
MaKeTOM 3 MaTeMaTHYHUMH () YHKITISIMH
(Excel, Matcad, Mathlab uu in.).

[lo Oyne BuBUaTUCS

Mera HaBYaIbHOT AUCHUILTIHN «CHUCTEMHU
Ta Mepexi nepenayi inopmartii» - natu
3arajabHe YSABJICHHS PO CTPYKTYDPY,
MIPUHITUITY TOOYI0OBH Ta €KCIUTyaTarii
iH(pOpMaLiifHO-TeIeKOMYHIKaLIHHIX
CHUCTEM, TPUAUISIOYH MPU IIbOMY OCOOJIUBY
yBary 03HailOMJICHHIO Ta BUBYCHHIO SIBHIII 1
MIPOLIECIB Y TUIIOBUX €JIEMEHTAaX KOMILIEKCY
MPOrPaMHO-TEXHIYHUX 3aC00iB
TEJIEKOMYHIKAI[IHHUX CUCTEM BiIOBITHO
710 «HYJIBOBOTO» Ta (PI3UUHOTO PiBHS
moxeii OSI.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

AKIICHTYBaHHS yBaru Ha IOCTaTHbO
TPAAMIIIHHUX 1 TOMUPEHUX ACTIEKTaX
TEJIEKOMYHIKallii 00yMOBJIEHO THUM, 10
came Il «HYJIBOBOTO» Ta (DI3WYHOTO PiBHS
mozeni OSI xapakTepHe iCHYBaHHS CyTTEBO
IMOBIpHOT MOKJIMBOCTI YTBOPEHHSI
TEXHIYHHUX KaHAJIB BUTOKY iH(opMariii,
KaHaJIIB HECAHKIIIOHOBAHOT'O JIOCTYITY JI0
iH(dopmarii, ii Mmonudikarii Ta
CTIIOTBOPEHHSI. 30KpeMa, 1€ CTOCYEThCS
CUCTEM MOOUIBHOTO Pajio3B’ 3Ky, IO
MEHII HiX 3a J[Ba JCCATUPIUYS,
BUKOPUCTOBYIOUM CY4acHI MEPEXHUBI Ta




iH(pOpMaliifHO- TeNeKOMYHIKaIiiHi
TEXHOJIOT11, YTBOPHIIH TI100aIbHY
iH(pOpMaliifHO- TeNEeKOMYHIKaIiHY
CTPYKTYPY, TEMITH POCTY Ta MaciuTadu
3aCTOCYBaHb AKOi 3HAYHO BUIIEPEIHKAIOTh
TEMITH PO3BUTKY raiy3i B IJIOMY.

Yomy MOKHA HABUUTHUCS

Cnioco6u Ta popMu TIpeACTABICHHS
CUTHAJIB y KaHaJlaX 3B’sI3KY, METOH
MOIYJIAIIT aHAJIOTOBHUX Ta IMITYJIbCHUX
CUTHAJIIB, CIIOCOOM YIIJTbHEHHS JIiHIN Ta
PO3/IiJIEHHS KaHATIB 3B’ S3KY, CHCTEMHI
METO/IY IMiABUIIECHHS IX 3aBaJOCTIMKOCTI,
aHaJIoroB1 Ta ITU(POBI CUCTEMU TIepeaadl
iH(popMallii, nepBUHHA Mepexa U T.1I.

SIk MO’KHaA KOpUCTYBaTHCSI HAOYTUMU
3HAHHSMH Ta BMIHHSIMHA

€ BaXJIMBOIO YACTHHOIO PO3YMIHHS SIK
nepeAaThes AaHi Mo (i3UYHUM KaHallaM
nepeaayi

IHdopmariiine 3a06e3neUeHHS TUCIUILTIHA

JucraHmiiHuit Kypc

Bun ceMecTpoBOro KOHTPOJIIO

3aTIK




CucreMu i MmoaeJi

(Mpo¢.Kaunncbkuii A.B.)

Kadenpa, sxa 3a0e3nedye BUKIagaHHI

[ndopmartiitnoi 6e3nexu

PiBeHs BHIIOI OCBITH

[Tepmmii (OakamaBpChKuii)

Kypc, cemectp

4 xypc, 1 cemecTp

OOcsr AUCUMILTIHU Ta PO3MOJILT TOAUH
ayJIUTOPHOI Ta CaMOCTIHHOT POOOTH

4 kpeautu €EKTC 120 roa
JIeKmiiHuX 3aHATE: 36 IO
JlaGopaTopHux 3ansTh: 18 TO7
[IpakTnunux 3aHa1h: 18 Tox

CamocriiiHa po6oTa cTyneHTiB: 48 roj

MosBa BukiIagaHHA

YKpaiHCbKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCHUILIIHA

3aranpHi 3HAHHS 3 MaTeMaTHKH, (DI3UKH,
nporpaMMyBaHHS. 3HAHHS 3 Teopil
HMOBIPHOCTEH 1 MaTEMaTUYHOI CTaTUCTHKH,
aHaiizy nqaHux. Pozyminas 6a3oBux
MIPUHITUIIIB CHCTEMHOI 1H)KEHepii Ta
Oe3MeKU CUCTEM.

[Ilo Oyne BuBUaTHCS

VY Kypci HaBYaIbHOI TUCIIUTUTIHHA
CHCTEMHUI MiJXiJ pO3TIIAETHCS K 3aci0
Ta IHCTPYMEHT JIJIsl CUTYaIli} 13 CKJIaIHICTIO
Ta HeBU3Ha4YeHICTIO. ToMy mpenMeTom
JUCIHILIIHY € CKJIaaHI 3a7a4i, AKi He
PO3B'S3YIOThCS TPAIULIHHUMU
MaTeMaTUYHUMH METOJIaMHU 1 Jie¢ BCE OLIbITY
POJIb BiAIrPaIOTh BIACHE MPOLECH
KOHCTPYIOBaHHS Ta MOIUpiKaIlii
[IOCTAaHOBKH 3a]aui.

Yomy 11e 11ikaBo/Tpeda BUBYATH

YV cydacHOMY CBITi CTPIMKO 3pOCTa€e
KUJTBKICTh KOMIUIEKCHUX MTPOCKTIB 1
CKJIAJTHUX TPOOJIeM, K1 TOTPEeOYIOTh y4acTi
¢axiBuiB pi3HUX oOnacTei 3HaHb. [ToHATTS
CHCTEMH, L0 paHille BUKOPUCTOBYBAIOCS
SIK 3BUYafHUI TepMiH, IEPETBOPUIIOCS Y
OKpeMy 3arajlbHOHayKOBY KaTeropio.

YoMy MOKHA HABUUTUCS

CucteMHOMY MiJIXOJy 10 PO3TIIsIaHHS
BUPIIIEHHS 3aBAaHb 3 CKJIATHICTIO Ta
HEBU3HAYEHICTIO




SIK MOXKHA KOPUCTYBATHCS HAOyTUMU
3HAaHHSMM Ta BMIHHIMU

3arocTpro€eThCs MoTpeda y cneniamicrax
ITUPOKOTO MPOQIITIO, K1 BOJIOAIIOTH
3HaHHSMH HE TUIBKU y CBOii 001acTi, ajne i
Yy CYMDKHHMX 00JIaCTSX, MOXKYTh 111 3HAaHHS
y3arajibHIOBAaTH, BAKOPHUCTOBYBATH
aHaJsorii, po3po0IsATH KOMIUJIEKCHI MOJIENI.

[ndopmariiiine 3a0e3nedeHHsS AUCIUTLUTIHI

(mocuaHHs Ha MOCh)

Bun ceMecTpoBOro KOHTPOIIIO

3K




Teopisi KepyBaHHS

(ITpo¢. Hogikos O.M.)

Kadenpa, sxa 3a0e3nedye BUKIagaHHA

MaTtemMaTHYHOTO MOJICITIOBAaHHS Ta aHATI3Y
JAHUX

PiBens BUIIOT OCBITH

[epmmii (6akanaBpChKUii)

Kypc, cemectp

4 xypc, 1 cemecTp

OOCsT TUCIMIUTIHK Ta PO3IOALT TOIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 kpenutu €EKTC 120 rox
JIeKmiiHuX 3aHATE: 36 TOx
JlaGopatopHux 3aHATh: 18 rox

CamocriitHa po6oTa cTyneHTiB: 66 rof

MoBsa BuKIagaHHA

YKpaiHChKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCLHUILIIHA

HaBuuku xopucTyBaHHS OyIb-IKUMH
nakeraMu 3 (YHKI[ISIMUA MOJICTFOBAHHS
cucreM kepyBanHs (Mathlab 4w iH.) Ta
TEKCTOBUM PEIAKTOPOM.

[Ilo Oyne BuBUaTHCS

Kypc micTuTh TeopeTnuHi MaTepiai, micis
3aCBOEHHS SIKUX CTYJEHT Oyze o0i3HaHUil y
TaKUX OCHOBHHX HalpsSMKaXx:

e sk 30uparu, 00poOIATH,
aHaJII3yBaTH Ta CUCTEMaTU3yBaTH
iH(popMalrliro;

® SKHM YMHOM BHPIITyBaTH 3314l
MPSIMOTO Ta HEMPSIMOTO aHATI3y
CHCTEM KepyBaHHs, pOOUTH Ha LI
OCHOBI TIOCTaHOBKY IIlJICH Ta
00upaTH METOIU KEPYBaHHS,
OLIIHIOBAHHS CTaHIB;

® SK BIIPOBAKyBaTU 00OpaHi METOAU
KEepYBaHH Ta OLIHIOBaHHS CTaHiB;

® SKi OCHOBHI IIJIXO/IU JIO 3aXKCTY BiJl
MOTEHIIIHHUX 3arpo3 Ta Kibeparaxk.

BaxinBuM 3aBIaHHSAM TeOpii KepyBaHHS €
yHiBepcaizailis, y3roJKeHIiCTh Ta
Haii0O11b11a €PEeKTUBHICTH POOOTH CHCTEM.

Takox 3a TUCIUTIITIHOIO TIepeadaueHo 6




n1abopaTopHUX POOIT, SKi TOTOBHIOIOTH
TEOPETHYHHUM MaTepiall 1 HOTIUOIIOI0Th
HOro 3a MPaKTUYHUM HATIPSMOM.

MertoauuHi BKa3iBKU 10 BUKOHAHHS
nabopaTOpHHUX POOIT CKIIAJEH] Y
BIZIMOBITHOCTI nporpami Kypcy «Teopis
KepyBaHHs». Y METOJAUYHUX BKa3iBKax
IPECTAaBICHO KOXKHY 3 6 1a00opaTopHuX
po6it. IIpu boMy, BMICT KOXHOT
n1abopaTopHOi poOOTH pO3paxoOBaHUi TaKiM
YUHOM, 1110 10r0 MO’KHA BUKOHATH
IpOTAroM 1-2 ayAMTOpPHMX 3aHSATE.

[TepenbauaeTncs, o JabopaTopHi pOoOOTH
MaroTh OyTH 37aHi BYacCHO, B pasi
MEPEBUIICHHS JI€/IJITallHy BCTAaHOBJICHUM
mrpad: mabopaTopHa podoTa 3aXUIAETHCS
Ha MiHIMQJIbHY TTO3UTHUBHY OIIHKY. JlaTh
Jie/1aliHiB 00rOBOPIOIOTHCS 31 CTY/IEHTaMH
Ha TIEPIIOMY 3aHSATTI.

3a KypcoM niependaueHo 2 KOHTPOJIbHI
po6oTH, SIKi MPU3HAUEHO JJIST KOHTPOJTIO
3aCBOEHHS TEOPETUYHOTO MaTepiaiy.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

Teopist kepyBaHHs 100Ope po3BUHEHA 1
3HaXOAMTH IINPOKE 3aCTOCYBAaHHS B

Cy4YacHIii TeXHIIll Y BUTJISIAI TaKOT
JTUCITUILIIHH, K TEOPisi aBTOMAaTUYHOTO

KEepyBaHHS JIJISI CHCTEM aBTOMATHYHOTO
KEepyBaHHsI, 110 3/IIHCHIOIOTH KepyBaHHS 0e3
Oe3nocepenHboi ydyacTi iroauHu. Teopis
KepyBaHHsI, K Oy/ib- SIka HayKa, Ma€ CBOIO
METOIOJIOTIIO 1 METOAUYHE 3a0e3IIEUeHHS.
Pob6ora cygacHHX CUCTEM aBTOMAaTHYHOTO
KEepYBaHHS MM ITPUMYETHCS CHCTEMaMU

JIUCIIETYEPCHKOTO KOHTPOJIIO Ta cOipy
nanux (SCADA - supervisory control

and data acquisition), y SKUX IIHPOKO
BUKOPUCTOBYIOTHCS BEO-TEXHOJIOT 1]

(WebSCADA). JIist TakKuX CHUCTEM JII€EBUMH
€ TaKi X 3arpo3H, sIK 1 1t 3BuuaiiHux IT-
cucteMm. ToMy cUCTeMH aBTOMaTHYHOTO
KEepYBaHHS PO3TIIAIAIOTHCS K 00’ €KTH
NOTEHIIHUX 3arpo3 Ta Kibeparax.




YoMy MOKHA HABUUTUCS

Hauanpnaa qucnumuiina «Teopis
kepyBanHs» (anri. Control theory) —
NpU3HAYCHA HAATU CTYJACHTY 3HAHHS 3
Teopii KepyBaHHS PI3HUMH
TEXHOJIOTIYHUMH CUCTEMaMH, MIPOLIeCaMHU 1
o0'extamu. [TiaArpyHTSAM Teopii KepyBaHHS €
KiOepHeTHKa, CUCTEMHUH aHali3, Teopis
iHdopmartii Ta iH.

SIk MO’KHa KOpUCTYBaTHCSI HAOYTUMU
3HAHHSMH Ta BMIHHSIMHA

B pesynbpTaTi BUKOHAHHS J1aOOPATOPHHUX
poOIT cTyaeHT HaOyBa€ Taki yMiHHS:

® JIOCTiIKYBaTH MOBEIHKY
MaTeEMaTHYHUX MoJelell 00’ €eKTiB
KepyBaHHS 3  BUKOPHCTAHHAM
OpSMUX METOJIIB aHAJI3y;

e BH3HAYATH BJIACTUBOCTI CTIHKOCTI,
KEPOBAHOCTI Ta CIIOCTEPEKYBAHOCTI
00’€KTiB KepyBaHHS,
BUKOPHCTOBYIOYH HEMPSMi METOIHN
aHamizy;

®  JIOCIIPKYBaTH METOIH Ta
aINTOPUTMHU TTAPAMETPUIHOT
inmeHTHdiKaii Mouenei 00’ €KTiB
KEepyBaHHS,

®  JIOCHIJKYBaTH CUCTEMHU
ONITUMAJILHOTO KePYBaHHS 31
3BOPOTHIM 3B’SI3KOM;

e OynyBaTH Ta JOCIIKYBaTH
QITOPUTMU ONITUMATBHOTO
OLIIHIOBAHHS CTaHIB CTOXAaCTUYHUX
CHUCTEM;

® JIOCTiKYBaTH METO/II
ONTUMAJILHOTO CTOXaCTUYHOTO
KEepyBaHH 32 YMOBU BUKOHAHHS
JIKT" ymoB.

IHdopmariiiine 3a06e3neUeHHS TUCIUILTIHA

Cunalyc, nucTaHuiiHui Kype

Bup ceMecTpoBOro KOHTPOJIIO

3aIIK




METOJM MAIIMHHOT O HABYAHHSA

Kadenpa

MareMaTuyHOTO MOJICITFOBAHHS Ta aHAJI3y JaHUX

PiBens BUIO1 OCBITH

[Nepmmii (6akanaBpChKUiA)

Kypc, cemectp

4 xypc, 7 cemecTp

OO0csr TUCIUILTIHYA Ta
PO3MOILT TOAUH

3araabHa kinbkicTs: (4 kpequtu €EKTC) 120 roa
JlekminHuX 3aHATE: 36 1o
JlaGopaTopHux 3aHsTh: 36 rox

CamocriitHa po0OoTa cTyIeHTiB: 48 ToJ

MoBa BUKJIagaHHA

VYkpaincbka

Bumoru 1o mouatky
BUBYEHHS JUCIIAILUIIHA

OcBiTHI#1 KOMITOHEHT 0a3y€ThCS HA TAKUX Kypcax, K «JluckpeTHa
MareMatukay, «MatemaTnuHuil aHamizy», «[Iporpamue 3abe3nedeHHs
EOMy, «JliniitHa anredpay, «IIporpamyBaHHs» TOMIO.

[To 6yne BuBUaTHCS

B HaBuanbHIN qucrumuiigi «MeToau MAaIInHHOIO HABYaHHS)
BHUBYAIOTHCS OCHOBHI CKJIQJIOBI YACTHH IHTEICKTyaJIbHUX TEXHOJOTIH,
30KpeMa apXiTeKTypu HEMPOHHHUX MEPEXK, aNrOPUTMH HAaBYaAHHS
HEUPOHHUX MEPEXK, 3ac00M MOOYTI0BU HEHPOMEPEIKEBUX CUCTEM,
anroput™ HaB4aHHs Support Vector Machine, anroputMu HaBUYaHHS
nepeB pimeHb Ta Random Forest, ocHoBHM kitacTepu3aitii, perpeciiai
METO/IH.

Yowmy 11e 1ikaBo/Tpeda
BUBYATH

1. MeToau MalllMHHOTO HABYAHHS CTOSATH 3a OararbMa
IHHOBAIITHIMH TEXHOJIOTISIMHU, TAKUMH SIK PO3ITi3HABAHHS MOBH,
KOMIT'FOTEPHH 3ip, aBTOHOMH1 aBTOMOO1Ti, MEMYH1 A1arHOCTHUKH,
TOIIIO.

2. MamvHHe HaBYaHHS I03BOJISE€ PO3B'SA3yBAaTH 3aJ1a4i, sIKI CKJIaTHO
a00 HaBITh HEMOJXKJIMBO PO3B'SA3aTH TPATULIMHIMH MPOTPaMyBaTbHUMH
Meronamiu. Lle Bkitouae B cebe 3amaui kinacudikaiii, MporHO3yBaHH,
reHeparlii 3MiCTy, TOIIIO.

Yomy moxHa

3a pe3yjibTaTaMU HaBYaHHA CTYACHT OBOJ'IOI[iC METOJaMHU Ta

HaBYUTHUCS TEXHOJIOT1SIMU MAaLTMHHOTO HAaBYaHHS, a TAKOX IX POTrpaMyBaHHS 3
ypaxyBaHHIM CyYaCHHMX TEHJCHIINA PO3BUTKY LI€T ramysi B enoxy
nudposizarii ta Industry 4.0.

Sk MoxHa 3a pe3yapTaTaMy HaBUYaHHS CTYJEHT OyJie BMITH PO3B'sI3yBaTH

KOPHCTYBaTHUCS peanbHi IHKEHEepHI Ta HAayKOBO-TEXHIUHI 3aj1a4i pi3HOT CKJIAIHOCTI 3

HaOyTHMU 3HAHHIMH 1
YMIHHSIMH

BUKOPHUCTAHHIM 1HTEICKTYAIbHUX 1HPOPMAIIHHIX TEXHOJIOT1H.

[adopmariitne
3a0e3neueHHs

Cunalyc, nucranuiitauii kype Google Classroom




Bun cemectpoBoro
KOHTPOJIIO

Sanik




TI'EII-®YHKIII TA KOJIU ABTEHTU®IKALIL

Kadenpa

MareMaTHYHUX METOJIB 3aXUCTY iHpOpMarii

PiBens BUIIOT OCBITH

[epmmii (6akamaBpChKUii)

Kypc, cemectp

4 xypc, 7 cemecTp

OO0csr IUCIUIUIIHYA Ta
PO3MOIiT TOIUH

4 kpeautu €EKTC (120 rogun)
JIeKmiiHuX 3aHATE: 36 O
[IpakTnunux 3aHa1h: 18 Tox

CamocriiiHa po6oTa cTyneHTiB: 48 roj

Mosa BuKIagaHHA

Ykpaincbka

Bumoru 1o nouarky
BUBYEHHS JUCIUAILIIHI

[Ipoiineni kypcu «Cumerpruyna Kpunrorpadis» (abo aHamoriuHi 3a
3MicToM), «JluckpeTHa maremaTnkay, «Teopis iMOBipHOCTE»

[Ilo Oyne BuBUaTHCS

VY Kypci po3TsaaloThCs TaKi TEMU:

1) dopmanbHi 03HaueHHs Tem-QYHKIII Ta 11 KpunrorpadiaHux
BJIACTUBOCTEH: CTIMKOCTI JI0 MOIMIYKY (IPyroro) mpoodpasy, CTIHKOCTI 10
MOLIYKY KOJIi31i; €TaJOHH] aTaku Ta OI[IHKH CTIHKOCTI;

2) 3arayibHa MOJIeJIb iTepaTUBHOI renr-QyHKIii Ta 1 Moaudikamii Ta
y3arajibHEHHS; METO/IU OOYAOBU CY4aCHUX KPUITOTpadiuHO CTIHKUX
renr-QyHKITH;

3) KO aBTEHTUYHOCTI, X (popMapHi 03HAYEHHS, METOIA MTOOYIOBH Ta

€TaJIOHHI OLIIHKH CTIHKOCTI;

4) 3acTocyBaHHs renI-()yHKIH: 0AHOPa30Bi U(POBI MiAMHUCH, TOCT-
KBAaHTOBO CTIHKi KpUIITOCHCTEMH, PO3NOALICH] TUITH JaHUX (OJIOKYEHHH,
nepeBa Ta naru Mepkie) ta ix peam3zariii — nporokos DHT, IPFS Tomo.

Yomy 11e 1mikaBo/Tpeda
BHUBYATHU

Hapuansna gucrumiina «I enr-gyHkiii Ta Koayu aBTeHTH (KA
MIPUCBsUYEHA TeOpii MOOYI0BU Ta aHATI3Y KpUNITOTpadiuHO CTIHKHUX TeIll-
GYHKIIIM, a TAKOXK 1X 3aCTOCYBaHHIO y MPUKIAIHUX 3a1a4yax. [[ana
JTUCIUTIIIIHA JIOTIOBHIOE OyAb-sK1 KypcH 3 KpunTorpadii, omHak y pokyci
yBaru He JIMIIE KpUnrorpadivni BIaCTUBOCTI remi-QyHKIIi, a i iX
3aCTOCYBaHHS y pi3HUX cdepax (HapUKIIaJ, Y PO3MOAUICHUX CHCTEMAaX
JTAHUX )

Yomy MOKHA HABUUTHUCS

[licng omanyBaHHS KypCy CTYJACHTH 3HATUMYTh Cy4acHi MOJEeINI Ta
MeToaM MoOY0BU KpUNTOrpadiuHO HAAIHMHUX Ta €(hEeKTUBHO
00unCcIIOBaHUX Ten-PyHKITINA Ta KOJIB aBTCHTHYHOCTI, METOJIA aHaJIi3y 1X
CTIAKOCTI 10 KpunTorpadiyHUX aTak, CydyacHI CTaHApPTH Tem-QyHKIIIH,
CXEM MapoJIBLHOTO TEIIyBaHHS, CTPYKTYP PO3MOAICHOT0 30epiraHHs
TaHUX.

SIx MOXHaA KOPUCTYBATUCS
HaOyTUMU 3HAHHIMH 1

OpnepxaHi 3HAHHS Ta HABUYKHU JO3BOJISITH OyAyBaTH HaiiHI
KpunrorpadiuHi cucreMu, 0OMpaTu MpaBUIIbHI MEXaHI3MH 3aXUCTY




YMIHHSIMH

IITICHOCTI Ta aBTEHTUYHOCTI JaHUX, BUKOPUCTOBYBATH anapaT reli-
GYHKIIA 17151 O3B’ I3aHHS MPUKIAIHAX 33/1a4 KOMIT I0TepHOT 1HAYCTPii

[ndopmariiine
3a0€e3IeueHHs

Cunabyc:

https://mmis.ipt.kpi.ua/education/education-bachelor-syllabi/

Bup cemectpoBoro
KOHTPOJIIO

Sanmik




BOCHbMHUU CEMECTP



HEYITKE MOJAEJIOBAHHSA CUCTEM BE3NEKH

(Mpod.Kaunncokuii A.B.)

Kadenpa, sxa 3a0e3nedye BUKIIaaHHS

[adopmariitnoi 6e3nekn

PiBens BUIIOT OCBITH

[epmmii (6akanaBpChKUii)

Kypc, cemectp

4 xypc, 8 cemectp

OOCsT TUCIMIUTIHK Ta PO3IOALT TOJIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 kpenutu €EKTC (120 roaun)
JIeKmiiHuX 3aHATE: 36 TOx
[MpakTnunnx 3ausaTh: 18 rox

CamocriitHa po6oTa cTyneHTiB: 66 rof

Mosa BuKIagaHHA

YKpaiHChKa

Bumorwu [1st mo9aTKy BUBUCHHS
IUCIAIUIIHA

[Ipoiineni kypcu «Teopis KMOBIpHOCTEH»
Ta «MaTremMaTHYHa CTaTUCTUKA.
PexoMeH10BaHO OMMaHyBaTH MaTepiain
KypciB «Cuctemu 1 Mojieni» Ta «Metonu 1
TEXHOJIOT11 iHpOpMaLiHHO-aHATI THYHOT
IISUTBHOCTI

[Ilo Oyne BuBUaTHCS

VY Kypci HaBYaIbHOI TUCIIUTUTIHHA
PO3TIIAIAETHCS ITUPOKUN CIICKTp MUTAHb,
OB’ SI3aHUX 13 METOJIOJIOTIEI0, OpTaHi3aIli€elo
Ta TEXHOJIOTIAMHU 1HPOPMALIIHHO-
AQHATITUYHOI ISUTBHOCTI, CIIPSIMOBAaHUX Ha
3a0e3nedeHHs 0e3neku 0coOu, CyCIiIbCTBa
Ta JIEp>KaBH Bij 3arpo3 OyIb-sIKOT IPUPOIH.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

OcHOBH HEUITKOT1 JIOTiKH OyIn 3aKJIaeH1
HaINpuKiHI 60-X POKIB y Iparsix
amepuKaHcbkoro Mmatematuka Jlordi 3ane
JUTSE CTBOPCHHS IHTEIIEKTYAIbHUX CUCTEM,
3/IaTHUX aJIEKBATHO B3a€MOJIIATH 3
moanHoro. HoBuit MaremaTuuHuii anapar
NIepeBOIMB HEBHPA3Hi 1 HEOTHO3HAYHI
BepOaJIbHI TBEPPKEHHS B MOBY YITKHX 1
dopManbHIX MaTeMaTHYHUX (HOPMYIL.
ChoroaHi 3aCTOCYHKH HEYITKOT JIOTIKH
MO>KHA 3HAWUTH B IECATKAX MIPOMHUCIOBUX
BHUPOOIB - BiJl CHCTEM KEPYBaHHS
eJIeKTPONoi3gaMu i 0HOBUMU
BEPTOJIbOTAMH JI0 IMHJIOCOCIB 1 TPAIbHUX
MmamuH. Peknamui kammnanii 6aratbox gipm
(epeBakHO SATTOHCHKUX ) IEMOHCTPYIOTh




3aCTOCYHKH HEUITKOI JIOTIKH SIK OCOOJIUBY
KOHKYpPEHTHY niepeBary. be3 BUkopucTaHHs
HEUITKOT JIOTIKW HEMO>KJIMBI CydacHi
CUTYAIliliHI IEHTPU KEPIBHUKIB 3aX1THUX
KpaiH, Ae TpUHMAIOTHCS KIFOYOBI MOJITHYHI
pILIEHHS 1 MOJICTIOIOTHCSI KPU30B1 CUTYAITHi.

OnHUM 13 BpaKarouuX MPUKIIAIIB
MacITabHOTO 3aCTOCYBaHHS HEUITKOT
JIOTIKH CTaI0 KOMITJICKCHE MOJICITIOBaHHS
CHCTEMH OXOPOHH 3/10pOB's 1 COLIaTBHOTO
3abe3neveHHs Benukoi bpuranii, mo
BIIEpIIIE JO3BOJIWIO TOYHO OIIHUTH U
ONITUMI3YBAaTH BUTPATH HA COIlIaIbHI
HecTaTku. OCHOBHUMU CIIOKUBaYaMH
3aCTOCYHKIB HEHITKOT JIOT1KH € BIMCHKOBI,
OaHkipu 1 piHaHCHCTH, a TAKOXK (axiBILi B
00JacTi MOMITUYHOTO i EKOHOMIYHOTO
aHasizy. BoHM BUKOPHCTOBYIOTh
BIJIMOB1JIHE MTpOTpaMHe 3a0e3TMCUCHHS IS
MO/JICITIOBAHHS PI3HUX €KOHOMIYHHUX,
MOJIITHYHUX, O1PYKOBUX CUTYAIIi TOIIO.

BpaxoByroun TpyaHOIIi, 110 BUHUKAIOTh
i yac BiJiBepTaHHs Kibep3arpo3, MOXHa
BIIEBHEHO CTBEP/DKYBATH, III0 €I10Xa
PO3KBITY IPUKJIAJHOTO BUKOPUCTAHHS
HEYITKOI JIOTIKH 1€ TTOTIEpey.

YoMy MOKHA HABUUTUCS

Kypc mictute marepian, Ge3nocepeIHb0
MPUCBAYECHUN METOAaM 1 MpUiioMaM
e(eKTHUBHOI OpraHizallii CTBOPEHHS CHCTEM
Oe3rexu, 110 moTpiOHI pi3HUM cdhepam
KUTTEISITBHOCTI, @ TAKOXK MaTepial, 1o
CTOCYETHCSI PO3POOKH CHCTEMHOTO
1HCTpyMeHTapito iHpopManiiHo-
AQHATITUYHOI TISUTBHOCTI, CIPSIMOBaHUH Ha
imeHTU(IKaIio 3arpo3 Ta OLIHKY PHU3UKIB.

SIk MO’KHa KOpUCTYBaTHCSI HAOYTUMU
3HAHHSMH Ta BMIHHSIMHA

MarteMaTu4yH1 METOH, SIKi IPYHTYIOTbCS Ha
HEYITKiH JI03i1i, 32aCTOCOBYIOTHCS JIJIs
aHaJi3y BOEHHO-TIOJIITHYHOI CUTYaIlli,
HOBHX PUHKIB, OIp)KOBHX 1rop, OIL[iHKH
MOJITHYHUX PEUTHHTIB, BUOOPY
ONTUMAJILHOI IIHOBOT CTpaTerii, OIHKU
PIBHS HaAIHHOCTI 3aCO0IB 3aXUCTY
iH(popMarii Tomro.

[ndopmariiiine 3a0e3nedeHHs AUCIUTLUTIHI

(mocusaHHS Ha MOCh)




Bun ceMecTpoBOro KOHTPOJIIO

3K




HopmaTtuBHo-npaBoBe 3a0e3ne4yeHHs iHGopmaniiiHoi Oe3nexku

(IMpogecop Jdanuk FO.I'.)

Kadenpa, sxa 3a0e3nedye BUKIIaTaHHS

[adopmariitnoi 6e3nekn

PiBens BUIIOT OCBITH

[epmmii (6akamaBpChKUii)

Kypc, cemectp

4 xypc, 8 cemecTp

OOCST TUCIMIUTIHY Ta PO3IOALT TOJIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 xpeautu EKTC
Jlexuiitaux 3auaTh: 18 rox
[IpakTnynux 3aHsTh: 18 ron

CawmocriitHa po6oTa cTyaeHTiB: 84 ron

Mosa BuKIagaHHA

YKpaiHChKa

Bumorwu 115t mo9aTky BUBUEHHS
IUCIAIUIIHA

1. ba3oBi 3HaHHA YKPaTHCHKOTO
3aKOHOJIaBCTBA B cdepi iHpopmariiiHoi
Oe3MeKH.

2. BmiHHA nmpaitoBaT 3 JOKYMEHTAIIIETO.

[lo Oyne BuBUaTUCS

Meta AMCUUIUTIHU — AaTH YSBJICHHS PO
3MICT MOHSITTS ,,iHpOopMaIriitHa 6e3meka”,
TOJIOBHI NPUHIMIHN (OPMYBAHHS CUCTEMHU
HallloHaJIbHOT O6e3nekH, ii QyHKIii,
CKJIaJIOB1 €JIEMEHTH, BU3HAYUTH
HOPMATHBHO — MIPaBOBUI Oa3uC i€l
CHCTEMHU, JaTU 3HaHHS Ta BMIHHS 110J10
aHaJi3y HOPMAaTHBHO — MPABOBUX Ta
OpraHizaliifHUX acleKTiB poOOTH B cdepi
iHopMariifHoi 6e3nexu, GopMyBaHHS Ta
NPUKRHATTS YIPaBIIHCHKUX PillIeHb B il
ramysi.

Yomy 11e 11ikaBo/Tpeda BUBYATH

O3HaKOI0 CYy4acHOTO CYCIiIbCTBA €
IHTEHCUBHE 3pOCTaHHs 00cATiB iHpopMaii,
110 [IUPKYIIOIOTH Y PI3HUX TaTy35X
JIOICHKOL TISUTBHOCTI , TJI00aIbHA
1H(popMaTH3aris i€l iSUTHHOCTI B IIIIOMY.
[IBuake 3pocTanHs iHPpOPMALIHHIX
pecypciB Ta po3BUTOK iH(MOPMAITIHHUX
TEXHOJIOT1H MepepoOKH X PeCypciB
CYMPOBOKYIOTHCS BIJIITOBITHUM
3pOCTaHHIM BapTOCTi WX KOMIIOHEHTIB
iH(popMaIifHUX BITHOCHH SIK Y TPOIIIOBOMY




BUMIDI, TaK 1 y CTpaTEriyHOMY CEHCI.
@®opMyIOTHCSI HOBI PUHKH: TaHHX,
iH(popMarlii, 3HaHb, iHGOpMAIIITHUX

TEXHOJIOTiH, HOBI 1H(opMatiitHi chepu
CTpaTeTiyHUX MDXKIEP>KaBHUX BiIHOCHH,
HOBI IHCTPYMEHTH BIUIMBY Ha I1i BITHOCHHH,
ix mepeposnoiny: iHpopMaIriitHa
KOHKYpEHIis, KOHPPOHTAIlif,
npoTuOOPCTBO, BiiftHA. B 11iif cuTyarii Ha
NEPIIUH TJIaH BUXOUTH pobiema
1H(opMaIiifHOi Oe3MeKu Aep)KaBu, IPABOBI,
opraizauiifHi Ta iHKeHEpHO — TeXHIUH1
3axo/u 3 ii 3a0e3neUeHHS, PO3TIII LY
3arajqbHUX ACTEKTIB SKUX MPUCBSUCHUH 11

Kypc.

YoMy MOKHA HABUUTUCS

HopmartuBHo-nipaBoBOMy 6a3ucy
iH(opMaIiifHOi 6e3rneKn

SIK MOXKHA KOPUCTYBATHCS HAOyTUMHU
3HAaHHSAMM Ta BMIHHSIMU

Jliist aHanizy HOpMaTUBHO — MTPABOBHX Ta
opraHizaIiiHuX acrekTiB poboTu B chepi
iH(popMariitHoi Oe3neku, popMyBaHHS Ta
MPUAHATTS YIPABIIHCHKUX PIIICHB B 1A
ramysi.

IHdopmariiine 3a06e3neUeHHS TUCIUILTIHA

JucraHmiiHuit Kypc

Bup ceMecTpoBOro KOHTPOJIIO

3aITK




AHaJIi3 BeJIMKMX JaHUX B Ki0epOe3meni

(ITpogecop Jlange /1.B.)

Kadenpa, sxa 3a0e3nedye BUKIIaaHHS

[adopmariitnoi 6e3nekn

PiBeHs BHIIOI OCBITH

[Tepmmmii (OakamaBpChKuii)

Kypc, cemectp

4 xypc, 8 cemecTp

OOCsT TUCIMIUTIHK Ta PO3IOALT TOIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 xkpenutu €EKTC, 120 roa

Jlexkmitianx 3adaTh: 18 rox

[IpakTuHuX 3aHATH: 9 TOJ

Camocriitna po6ota ctyneHTiB: 93 roj

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCLHUILIIHA

,, L eopii KMOBIpHOCTEH Ta
MaTeMaTH4YHa CTaTUCTHKA”
,,OCHOBH 3axuCTy iH(popmarii”
,,MoJIem Ta MEeTO U MPUHHATTS
pimeHs”

HaBuuku nmporpaMmyBaHHs Ha MOBax
Python a6o R

[lo Oyne BuBUaTUCS

B pesynbrari

BUKOHAHHSA TPAaKTUKYMiB

CTYyJICHT HaOyBa€ TaKi YMIHHS:

Busuenns

YMIHHS 3aCTOCOBYBAaTH METOJIUKHU
aHaI3y IaHKX;

HaBUYKH 3aCTOCYBaHHS CYYacCHUX
METOJIIB aHai3y Ta CTaTUCTHYHOI
00poOKH

TaHUX;

yYMiHHA i7IeHTu(iKalii Mozenei;
YMIHHS IPOTHO3YBAHHS PAIiB;

I[I/ICI_[I/IHIIiHI/I Mae€ HagaTu

CTYACHTaM 3HaHHA Cy4YaCHHUX MCTOI[iB

00poOkn manmx Benukux o6csrie (Big
Data), 30kpema:

BUJTyYCHHS] aHOMATbHUX JaHHX;
BHU3HAYCHHS CTPYKTYpH Ta
napameTpiB MoJieNieil YacOBUX PSiB;
CTPYKTYPHO-TIapAMETPHUYHOT
imeHTudikaiii 00’ €KTiB Ta CUCTEM;




e ¢inbTpamii Ta 3rJ1aKyBaHHs
CKAJIIPHHUX Ta BEKTOPHUX
IMOCIILJOBHOCTEN;

e xrnacudikamii 00’€KTiB, OIKMCOBO
BU3HAYCHUX iH(DOpMaITiiHOIO
MOJICJLITIO

® T[IEBHOI CTPYKTYpPH;
e aHami3y Ta TNPUUHATTA pIlIeHb 3a
JAHUMH Y pI3HUX (PopMax IMOIaHHS.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

Kypc ,,AHani3 ganux ” HaJeKUTh 110
JUCIUTIIIH TPOQEeCiiHO-TIPaKTHIHOTO

ukIy. Mloro BUB4YeHHS HEOOXiqHE TSI
MITOTOBKH JI0 PO3B’S3KY aHAIITHYHO-

NPOTHOCTUYHUX 3334 B paMKax (axoBoi
JISUTBHOCTI 32 HanpsiMoM iH(opMariiiHa
Oesreka, 30KpeMa MiJAroTOBKH Ta
OPUKRHATTS pillIeHHs, KePYBaHHS PU3UKAMH,
MOJIETIOBAHHS 3arpo3 Ta OI[iHKH
e(EKTUBHOCTI CUCTEM 3aXHCTY.

Yomy MOKHA HABUUTHUCS

Marepianu Kypcy ,,AHaii3 JaHUuX Ta
CTaTUCTHYHA 0OpOOKa CUTHAJIIB” € OJTHIEI0
13 CKJIQ/IOBHX, 3 IKUX (POPMYIOTHCSI
TEOPETUKO-TIPAKTUYHI 3aCa/IH MiATOTOBKH
crerniaiicra.

SIk MO’KHa KOpUCTYBaTHCSI HAOYTUMU
3HAHHSMH Ta BMIHHSIMHA

Kypc nepenye BUBYCHHIO TUCIHATUTIH
,»METOI! aHamizy Ta MPOEKTYBAaHHS CUCTEM
3axucty iHpopmariii”, ,,KoMmrnekcHmit
3axucT iH(popMallii B aBTOMaTH30BAHUX
cucteMax”’, ,,MaTeMaTU4Hi OCHOBH O€3MeKHU

CTPYKTYpPHO-CKJIAJTHUX CUCTEM .

IHdopmariitne 3a06e3neUeHHS TUCIUILTIHA

(TTOCMITaHHS Ha MIOCH)

Bup ceMecTpoBOro KOHTPOJIIO

3aIIK




BeiiBieT-anaJji3z curaaJis

(noueHT, K.1.H. [Iporonos /1. O.)

Kadenpa, sxa 3a0e3nedye BUKIIaTaHHS

iH(opMaIiifHOi 6e3reKn

PiBeHs BHIIOI OCBITH

[Tepmmmii (OakamaBpChKuii)

Kypc, cemectp

4 xypc, 8 cemecTp

OOCsT TUCIMIUTIHK Ta PO3IOALT TOIUH
ayJAMTOPHOI Ta CaMOCTIHHOT pOOOTH

4 xkpenutu €EKTC, 120 roa
Jlexkmitianx 3adaTh: 18 rox
[IpakTnunux 3aHa1h: 18 Tox

CamocriiiHa po6oTa cTyneHTiB: 66 rof

MosBa BuKIagaHHA

YKpaiHCbKa

Bumorwu [1st mo9aTKy BUBUCHHS
JUCLHUILIIHA

® 3HaHHSA OCHOB MAaTEMAaTUYHOT'O
aHami3zy,

® 3HAHHS OCHOB CIEKTPaJIbHOIO
aHaJi3y CUTHAIB,

® 3HAHHS CYy4aCHUX CHUCTEM
KOMII IOTEPHOI MaTEMATUKH
(MATLAB, MathCAD) ta makeTiB
1T MOJICTTIOBaHHS Ha MOBI
nporpamyBanHs Python,

® 3HAHHS INPUHIHIIB 00POOKHU
CUTHAJTIB B ITU(DPOBUX CHCTEMAX
3B’SI3KY

[lo Oyne BuBUaTUCS

Kypc npucBsaennii orisgy cy4acHOTO
CTaHy METO/IIB BEHBJIET-aHAIII3y CUTHAJIIB.
Po3rnsinyTi OCHOBH BEHBIIET-aHATI3Y
0araTOBUMIPHHMX CHUTHAIIB, METOIN
aJanTUBHOI 0OPOOKM CUTHAIIIB 3
BUKOPHUCTAHHIM Cy4aCHUX THIIIB BEUBJICTIB.
3a pe3ynbTaTaMy MPOXOIKEHHS KypCy
CTYACHTH O3HAHOMIISTHCS 3 METOJIAMHU
BHUSBJIEHHS, JTOKAII3aIlil Ta JOCIIIKEHHS
0COOJIMBOCTEH 6araTOBUMIPHUX CUTHAIIIB,
HOBITHIX METO/IiB BeUBIIET-PLIbTpaIlii
CUTHAJTIB.

Yomy 11e 11ikaBo/Tpeda BUBYATH

OTtpumaHi 3HaHHS Ta HABUYKH MOXKYTh
OyTH BUKOPHCTaHI1 JUIsl TOTJIUOJICHHS

PO3YyMIHHS MPOIECIB 0OPOOKHU CITAOKUX
CUTHAJIB Ha (OHI CUIIbHUX aJUTHBHUX




3aBajl

Po3rnsinyTi TEMH MOXYTH OyTH
BUKOPHCTaHI B Kypcax 0OpoOKu
IIMPOKOCMYTOBUX CUTHANIB,
PaIiOMOHITOPUHTY Ta MIPOTH I pOOOTI
3aKJIaJHUX IIPUCTPOIB

Yomy MOKHA HABUHTHCS Metoau Ta 3acobu 06poOKHU
HECTAaI[lOHAPHUX CUTHAJIIB B YMOBax
00MEXEHOCTI anpiopHHUX JAaHUX MO0
napameTpiB 3aBaj

Metoau 3HenryMmiIeHHs U POBUX
300pakenpb B rpadiunomy popmari JPEG,
JPEG2000, WEBP

SIK MOKHA KOPUCTYBATHCS HAOYTHMHU OTtpumani 3a pe3ybTaTaMi BUBUCHHSI
3HAHHSMH Ta BMIHHSIMHA KypcCy 3HaHHS Ta HABHYKH MOXYTh OyTH
BUKOPUCTAHI JIJIs1 BUPIIIEHHS 3a/1a4 B TaTy31
00pOOKHM CKIIAIHUX CUTHATIB, OI[IHKH Ta
aHaJi3y mapaMeTpiB aANTUBHUX 3aBa/l.

[Hdopmariiiine 3a6e3neyeHHs AUCHUILTIHE | (TTIOCHJIaHHS HA IIOCh)

Bun cemecTpoBOro KOHTpOJIIO 3aJiK




BCTyI 10 TEXHOJIOT'Ti BJIOKYEWH TA KPUIITOBAJIOT

Kadenpa, sixa 3a06e3neuye
BUKJIaJaHHA

MareMaTHuHUX METOJIIB 3aXUCTy iHpopMaIIii

PiBens BUIIOT OCBITH

[Nepmmii (6akanaBpChKUiA)

Kypc, cemectp

4 xypc, 8 cemecTp

OOcsr TUCIUILTIHU Ta PO3TOILT
TOJIMH ayJIUTOPHOI Ta CaMOCTIMHOT
pobotu

4 xpeautu EKTC (120 rogun)
Jlexiiiinux 3augTh: 36 O
JlaGopaTopHux 3aHsTh: 18 rox

CamocriiftHa po6oTa CTyIeHTIB: 66 To1

Mosa BuKIagaHHA

VYkpaincbka

Bumorwu 115t mo4aTky BUBUEHHS
IUCIAIUIIHA

e [IpoiineHi KypcH 3 TUCKPETHOI MaTEeMaTHKH,
anre0pu, Teopii IMOBIPHOCT1, MATEMATHYHOI
CTaTUCTHKH, KpUnTorpadii

[lo Oyne BuUBUaTUCS

VY Kypci BUBYA€ThCS HAWLIKABIIIHH 1 Jy)Ke CydyacHUN
Marepian — OJIOKYEHH TeXHOJIOT11 Ta pi3Hi chepu ix
3aCTOCYBaHHA. MU PO3IIITHEMO, «3 YOTO BCE
MMOYMHAIOCHY (CIIOMJIEP: 3 IIMPOKOBIIOMOI CTATTi
Catomi HakamoT0), 1110 BiH 3ampoIIOHYBaB Y IIiif
ctatTi 1 10 yoro TyT DDOS-anaku; sxi 4y0Bi iaei
OyJI0 aHOHCOBAHO Y IIill CTaTTi Ta sIKi TPyOi MOMMIIKU
3poOuB y Hiit HakamoTo (MaOyTh IOTaHO BYMB
TEOPIiI0 IMOBIPHOCTI). MU 03HaHOMHMOCH 3 PI3HUMU
MIPOTOKOJIAMU KOHCEHCYCY, 3pO0OHMO X
MOPIBHSUIBHUH aHali3, a TAKOXK PO3TITHEMO
y3arajabHeHHs O10K4eiHy — 6mokrpadu (DAG —
directed acyclic blockgraph). Po3rissaemo ocHOBHI
0JI0KUeHH-TIIIaTHOPMH Ta CIIPOOYEMO
3arporpamyBaTH CBiii cMapT-KOHTPakKT Ha Solidity.
Pozbepemocs y npobiemMi MacmtabyBaHHS
OJIOKUYEHHIB Ta Tay3sx iX 3aCTOCYBAaHHS IS
BHPIIICHHS NMPAKTHYHUX 3a71a4. Po3riistHEMO OCHOBHI
aTaky Ha OJOKYEHH Ta 00YMCIUMO IMOBIPHOCTI
pI3HUX BUMNAJKIB aTaKu MOBIMHOT BUTpATH. TaKoxk
1no0a4YnMo, SIK MOYKHA aHOHIMHO BUKOHYBaTH
Tpan3akuii y 6mokueiini (Dash, Monero, zcash,
MiKcepHu TpaH3akuiii). Ha 3aBepiienHs
o3HariomuMochk 3 DeFs-iporokonamu Ta TpeiiHroMm
(3 TOUKH 30py MaTEMaTUKH, a HE «SIK 3apOOUTH
MUTBHOH KYITYIOUH Ta MPOJAI0UN»).




Yowmy 11e 1ikaBo/Tpeda BUBYATH

CrenianicT y rany3i iHpopManiiHUX TEXHOJOTIH,
SIKAH 10 TOT'O K 3HAHOMUIl 3 OJIOKYEH-
TEXHOJIOTISIMU Ta KPUIITOJIOTI€I0, 3aBKIU 30epe st
ceOe HalKpalll Mporno3ullii Ha Cy4YaCHOMY PUHKY
npari.

YoMy MOKHA HABUUTUCS

CyvacHuit kibeprpocTip - 1€ CUCTeMa, B SIKIi
CaMOCTIHO BUHUKAIOTh CUTHAJIH, K1 BEyTh J10
KepyBaHHS IpoliecaMu 30€peKeHHs IEBHOTO CTaHy
CHUCTEMH, CaMOOpraHizyroua, AeIieHTpalli30BaHa Ta
posmnozinena iHpopmariitHa cuctema. CTpyKTypu
JAaHUX Ta MPOIIECH, SIKI BAKOPUCTOBYIOTHCS B CUCTEMI
MMOBUHHI OyTH aJIeKBaTHI MPUHITATIAM
(YHKIIIOHYBaHHSI CHCTEMH, CaMe TOMY OJIOKUEHH-
TEXHOJIOT11 MpUTaMaHH1 Cy4acCHOMY KiOepIpocTopy.
OcHOBY OJIOKYEIHH-TEXHOJIOT1H CKIIaJal0Th
KpunrorpadiuHi IpOTOKOJIU, BUBUCHHS SKHX 1 €
MpeIMETOM HaBUAIBHOI JUCIUILTIHU. Bu oBonoieTe
Cy4aCHHUMH METOJaMU, HAaBUIKAMU, BMIHHSIMU Ta
crioco0amMu aHallizy CTIHKOCTI KpunTorpagiaHux
MIPOTOKOIIIB OIOKUYEHHIB Ta Oe3meyHoi peanizarii
OmokueitH TexHounori. [Ipociyxasmm Kype, BU
Oynere 3HATH:

® BI3HAYCHHS 1 BIACTUBOCTEH OJIOKUEHHY Ta
HMOTO CKJIaJOBHX;

® OCHOBHI KpUNTOrpadiuHi MexaHi3MH Ta
MIPOTOKOJIH, SIKI BAKOPHUCTOBYIOTHCS B OJIOKUECHHAX
(3po3yMmi€eTe, 711 YOT0 BH BUBYAIHM KPUIITOJIOTIIO);

® OCHOBM aHaJTI3y CTIMKOCTI Ta €()eKTHBHOCTI 3a
00paHUMH KPUTEPISMHU MPOTOKOJIB Y3IO/PKEHb;

® OCHOBM IIPOEKTYBAHHS Ta pO3POOKHU OJIOKUCHH
TEXHOJIOTIH.

Sk MO’KHA KOPUCTYBATHCS
HAaOyTUMU 3HAHHSMHU Ta BMIHHSIMHI

Ompumani 3HAHHS MOACHA BUKOPUCTOBYBAMU
o

® MIPOBEACHHS KPUNITOTpadiuHOTO aHATI3Y
OCHOBHHX XapaKTEPHUCTUK MPOTOKOJIIB KOHCEHCYCY
OnoKueiiny;

® PO3ropTaHHs MPOrpaMHoOi MIaTGopMu Ta
OKpEMUX 1HCTPYMEHTIB pO3pOOKH OJIOKUCHHIB,

® PO3pPOOKH CUCTEMU CMapT-KOHTPAKTIB:

® IPOBEICHHS OIIHKH CTIHKOCTI 0 KPUMITOAHATI3Y
KpuntorpadiqyHUX CUCTEM, pealli30BaHUX 3a




TEXHOJIOTIEI0 ICHEHTPaIi30BaHHX J10/1aTKIB.

Indopmarriiine 3abe3nedeHHs
IUCIUAIUIIHA

Cunabyc:
https://mmis.ipt.kpi.ua/education/education-bachelor-
syllabi/

HaBYAJIBHUU
nocionuk: https://ela.kpi.ua/handle/123456789/52476

Bun ceMecTpoBOro KOHTPOJIIO

Janik



https://ela.kpi.ua/handle/123456789/52476

METOJIY MPUKJIAJTHOI CTATUCTUKHA

Kadenpa

MareMaTHuHUX METO/IIB 3aXUCTy iHpopMaIIii

PiBens BUIIO1 OCBITH

[Neprmii (6akanaBpchKuit) /

Kypc, cemectp

4 xypc, 8 cemecTp

OO0csr TUCIUILTIHY Ta
PO3MOJILT TOAUH

4 kpeautu €EKTC (120 rogun)
Jlexiiiinux 3auaTh: 36 O
[TpakTnynux 3aHsTh: 18 ron

CamocriitHa po6oTa cTyneHTiB: 66 ros

MoBa BUKJIagaHHA

Ykpaincbka

Bumoru 1o nouarky
BUBYECHHS JUCILUILTIHA

[Ipoiineno Kypcu 3 AUCKPETHOT MaTEMaTHUKH, TEOpii
IMOBIpHOCTEH, MaTEMaTHYHOI CTATUCTUKHU; PEKOMEHJOBAHO TAKOX
IpociiyxaTH Kypce «BumaakoBi mpouecuy».

[To 6yne BuBUaTHCS

VY nucrumiizi «MeToau NpuKIaaHoi CTATUCTUKWY OCHOBHA
yBara 30cepe/keHa Ha MPUKJIAJHUX aCIEeKTaX 3aCTOCYBAHHS METO/IIB
aHaJi3y Ta OOpOoOKM CTATUCTUYHUX AaHUX. sl 3aKpilyieHHS Ta
NOTIUOJIEHOTO PO3YMiHHS O3HAYEHb, TCOPETUYHUX TOJIOKEHD Ta
METO/IB aHali3y i 00pOOKH CTATUCTHYHUX AAHUX CTYIACHTAM
MPONIOHYETHCS ITiJ] 4aC CaMOCTIHHOI pOOOTH PO3POOUTH aITOPUTMHU
Ta peali3yBaTH iX Ha KOMIT I0Tepi, SKi JO3BOJIAIOTh: a) OyAyBaTH
TOYKOBI OL[IHKHY; 0) OyyBaTH AOBipUi iHTEpBAIIH SIK Y BUIAJIKY
HOPMAaJIBHO PO3MOJIICHOT TeHEPaIbHO1 CYKYITHOCTI, TaK 1 Y BUTIAJIKY
JOBITBHOTO PO3MOILTY; B) OyayBaTH KPUTHYHI 00IacTi st
MEPEBIPKU CTATUCTUYHHX TiMOTE3.

Yomy 1€ 1ikaBo/Tpeda
BUBYATU

BuBuenns qucturmiing «MeToIu MPUKIATHOT CTATUCTHKI
JI03BOJIMTH BIAYYTH BC1 OCOOJIMBOCTI peaiizalii TeOpeTHUYHUX
MOJIOKEHb, METO/IIB Ta TEOPEM MAaTEMAaTUYHOI CTATUCTUKH MIPH
00po06ui cTaTucTHYHUX AaHuX. CTBOPEHHS KOMI IOTEPHUX MTPOrpam
JIOTIOMOKE CTYZCHTaM Habarato JieTIie 3aCBOITH Cy4acHI METOIN
MaTeMaTUYHOI CTaTUCTUKH.

Yomy MoxHa
HaBYHUTUCA

OCHOBHOIO METOIO HABYAHHS € BMIHHS CTBOPIOBATH MPOTPaMHIi
3aco0u 11t 0OPOOKM CTaTUCTUYHUX JTAHUX 3T1THO 3araJIbHUX
METOIB MaTEMAaTUYHOI CTATUCTHKH. 30KpeMa, I00YI0Ba TOYKOBUX
Ta IHTEPBAJLHUX OIIIHOK, MEPeBipKa CTATUCTUYHHX TiMoTe3 (Timoresa
PO BUTJISAJ PO3MOJILTY, TIITOTE3a OAHOPITHOCTI, TIITOTE3a
HE3AJIeKHOCTI, TI0Te3a BUMAKOBOCTI, MAapaMETPUUHI TIIOTe3U
TOIIIO).




Sk MoxHa
KOPUCTYBaTHCS
HaOyTHMU 3HAHHIMH 1
YMIHHSIMH

[Ticns 3acBOEHHS HABYAIBHOIT AUCIUILIIHU CTYICHTH MAIOTh
MIPOJIEMOHCTPYBATH Takl pe3yJbTaTH HaBYaHHS:

3HAHHA: BIEBHEHO BOJOIITH OCHOBHHMH MOHSATTSIMU TEOPii
HMOBIpHOCTEH Ta MATEMATHYHOI CTATUCTHKH; MAaTEMaTHIHO
KOPEKTHO (hOpMYJTIOBAaTH TIOCTAHOBKH 3aJ1a4, TOB’3aHUX 13
00pOOKOIO CTOXAaCTHYHUX JIAaHUX;

YMinHs: OyayBaTH MOJIENi 00’ €KTIB, sIKi 32 CBOEIO CYTTIO MAlOTh
CTOXACTHYHY MPUPOAY, BUBHAYATH, SIKHI caMe METO/I IOIIIHHO
BUKOPHUCTOBYBATH JJIsl PO3B’SI3aHHS Ti€l UM 1HINIOI 3a/1a4i,
BUKOPUCTOBYBATH CTATUCTUYHI METOAH TSI TOOYOBH TOUYKOBHX 1
IHTEepBaJIBHUX OILIHOK HEBIJJOMHX ITapaMeTPiB;

00C6I0; HaBUYKU TTPAKTUYHOTO BUKOPHUCTAHHS 3aCBOEHHX 3HAHb,
CTAaTUCTUYHUX METOJIIB SKICHOTO Ta KUTbKICHOTO aHai3y
BHITQIKOBUX SIBUII Y TTOJAAJIBIIOMY HaBYaHHI Ta mpodeciiHii
JISIBHOCTI.

[ndopmartiiine
3a0e3IeyeH s

Cuabyc:

https://mmis.ipt.kpi.ua/education/education-bachelor-syllabi/

Bun cemectpoBoro
KOHTPOJIIO

Sanik




