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_«KMI_BCbKVIVI NONITEXHIYHUW IHCTUTYT a|-|ani3y Ta Teopi'l'
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NMMOBIPHOCTEN

PaHpaoMmi3aLis B HAYKOBUX AOCAIAYKEeHHAX

Po6ou4a nporpama HaBYanbHOI agucuuniiim (Cnnabyc)

PekBi3uTH HaBYa/IbHOI AUCIUILTIHA

PiBenb Bumioi ocBitn  Ilepiuii (0akasaBpCbKUM)
I'any3b 3HaHb 11 MaremaTuKa Ta CTaTUCTHKA
CrnenianbHIiCTHh 111 MaTteMaTHKa

OcBiTHs nporpama CrpaxoBa Ta (piHaHCOBa MaTeMaTHKa
Cratyc pucuumutinn ~ Bubipkosa

dopma HaBUaHHSA OuHa (#eHHa)/aucTaHLiHaA
Pik migroroBkm, 4 KypcC, OCiHHil ceMecTp
ceMecTp
Oo0car JUCIUILTIHN 120 roaun (36 roauH — niekiiii, 18 roguH — npakTuuHi, 66 roauH — CPC)
CemecTpoBHi 3anik\MKP, PT'P
KOHTPOJIb/
KOHTPOJIbHI 3aX0AH
Po3k/iaj 3aHATH http://rozklad.kpi.ua
Moga BuUK/IaJJaHHA YKpaiHCbKa
Indopmariia npo JlekTop: KnecoB Oser IBaHOBUY, JOKTOP (Pi3MKO-MaTeMaTUUHUX HayK,
KepiBHHKa Kypcy / npodecop Kadeipy MaTeMaTHYHOTO aHalidy Ta Teopii MMOBIpHOCTeH,
BHK/Ia/iaviB voselk@gmail.com
IIpakTHyHi:

KnecoB Oner IBaHOBUY, OKTOP (hi3WKO-MaTeMaTUYHUX HayK,
npodecop Kadeapu MaTeMaTUUHOTO aHasli3y Ta Teopii KIMOBipHOCTeH,
voselk@gmail.com

Po3mimienns Kypcy  https://campus.kpi.ua

IIporpama HaBUYa/IbHOI AMCIUILTIHU

1. Onmuc HaBUYa/JIBHOI AMCLUIUIIHY, il MeTa, IpeAMeT BUBUAHHS Ta pe3y/IbTaTH HaBUaHHA

Onuc JMCHUILUTIHA . . N
AUCIy BianoBigHO [0 HaBYa/JbHOTO IJIaHY OCBiTHiIM KOMIIOHEHT

«PaHOomi3ayiss 8 HayKosuX OOCAIOHCEHHSIX», HANeXUThb [0 LIUKITY
ripoeciiHOI MiATOTOBKY Ta Ma€ JJOMiHYyIOuUe 3HaUeHHs Y MiAr0TOBL



https://campus.kpi.ua/
mailto:voselk@gmail.com
mailto:voselk@gmail.com

¢axiBusg 3a OCBiTHBOIO mporpamord «Cmpaxoea ma QiHaHcoea
Mamemamuka». PaH0Mi30BaHi alfTOPUTMU € Cy4YaCHUM HAYKOBUM
HarpsMKOM, SIKMWA 3HaXOJMUTbCS Ha PaHHULI MDK MaTeMaTUKOK Ta
KibepHeTHKOI0. BaX/MBUMH TakKOXX € 3aCTOCYBaHHS ifiell I[bOTO
HarpsIMKy y TEOpeTUYHOMY Ta KOMIT I0TEepHOMY aHasli3i CTPYKTyp
JAHUX,  TapajieJibHUX  Ta  PO3MOJiNeHuX  O0OUYMC/IeHHSX,
MaTeMaTUUHOMY T[porpamyBaHHi, Teopii rpagis, kpumnrorpadii,
Teopii yuces TOWIO.

Y Oarathbox 3ajjauax MaTeMaTHMKM Ta KibepHeTHKu

PaHZIOMi30BaHi aJITOPUTMH € HAUTIPOCTIIIIMMK ab0 HaWIIIBU/IIIUMU 3
MOXTUMBUX.  Taki  aJrOpuTMH  BIiJPI3HSIOTBCA  TUM, IO
BUKODHCTOBYIOTh BWITaJKOBi uuc/ia Ta 0OWpalOTh BHUIA/KOBI
pileHHs i yac obuucieHb. Pe3ynbTaTroM poOOTH  TaKWX
aJITOPUTMIB € ab0 pe3yJbTaT, IKWK CITiBIa/la€ 3 iCTHHHUM Ti/TbKHU 3
MeBHOI MMOBipHicTIO (MeTog MonTe-Kapno), abo /ae KopeKTHy
BiJINOBib TpU OyAb-IKUX BXiHUX JAHUX Ta TPU OyIb-IKUX
BUTA/IKOBUX UHMC/aX, 00OpaHUX B TIporieci BUKOHaHHs (Metos Jlac
Berac). [lns anropurMmiB Iepumioro TWIy KWMOBIDHICHMM aHasli3
[I03BOJISIE  OLIIHIOBAaTA MMOBIPHICTh TIPaBU/BHOI BiAMNOBiAi, AJs
aArOpUTMIB IPYTrOro TUMY — KiJIbKICTh KPOKIB (4ac BUKOHaHHs). Ha
MpaKTULL PO3MOBCIO)KEHUM € MeTOJ JepaHjoMisallil, SKUu
Jl03BO/Isie  micis  peanisaulii  e)eKTMBHOrO  paH/[OMi30BaHOTO
anropuTMy MepenTy A0 WOro JeTepPMiHICTCHKOrO aHasIory.

i gucrururiag

Linmto HaBuanbHOI AUCLUILIIHM “PaHdomizayis 8 HayKoeux
00CNi0JHCeHHsIX  TIONSITae y 3aCBOEHHI OCHOBHHUX METO[iB,
TIPUHLUIIB, HaWOiNbII BaXK/TMBUX (AKTiB Ta /ESKUX 3aCTOCYBaHb
paH/IOMi30BaHUX anArOpPUTMIB B aHami3i JaHux, dakropusartiil
HaTypalbHUX uucen, kKpunrorpadii Ta TIOTOKIB JaHUX B
KOMIT'IOTEDHUX MepekaX. B Kypci 0OroBOpDIOIOTBCS — TaKOXK
TIPUHLIMITA TeHepallii BUMaJKOBUX uHcCel Ta WMOBipHiCHI MeTOAu
aHasi3y BUIMAAKOBUX MOC/IiJOBHOCTeN, cepel] IKUX € KOpessiLiiHuM,
CTIeKTpa/IbHUM Ta JiesiKi iHIIIi.

IIpepmer HaBUYA/IBLHOI

[IpegmeToM HaBUaIBLHOI JUCLUMIUIIHY “PaHziomi3allis B HAYKOBUX

AUCIUTLTIHA JOCJTIDKeHHSAX” € BUBUEHHSI KIMOBIPHICHOTO MiIXOAY /ISt
PO3B’s13aHHS TEOPETUYHHMX Ta MPAaKTUYHUX 3a/jau y MaTeMaTHuLi,
NpOorpaMyBaHHi, MeIULIUHI, TJIAHYBAHHI EKCIIEPUMEHTY

KoMneTreHTHOCTI MeTo10 HaBYa/IbHOI AUCLIUIIIIHU € (OPMYBaHHS y CTYAEHTIB 3jaTHOCTeMN:

3K1 3patHicTh 10 abCTPaKTHOTO MUC/IEHHSI, aHa/Ti3y Ta CUHTe3y.
3K3 3HanHHs 1 po3yMiHHS MpeMeTHOI 00/1acTi Ta npodeciiiHol
JisITBHOCTI.

3K6 HaBuuku BUKOpUCTaHHS iHGOpMaLiiHNX i KOMyHiKaLiHUX
TeXHOJIOTIN.

3K7 3paTHICTh yUUTUCS 1 OBOJIOAIBATH CyUYaCHUMU 3HAHHSIMU.
3K9 3partHicTs nipuiiMaTii 06TPYHTOBAHI pilieHHS.

3K12 3paTHiCTh NpaLoBaTi aBTOHOMHO.

3K16 3paTHiCTh MPOSIB/AATH TBOPUMM MigXiJ Ta iHil[iaTUBY.




@K1 3patHicTh hopmymoBaTH IPO6GIEMH MaTeEMAaTUYHO Ta B CUMBOJIbHIH
¢opmi 3 MeTO10 CIIpoILleHHs! IXHBOT0 aHasi3y i po3B’si3aHHS.

®K?2 3paTHicTh NOJaBaTh MaTeMaTUUHI MipKYBaHHS Ta BUCHOBKU 3 HUX Y
dhopMi, IpUATHIN 1715 [i/ILOBOT ayANTOPIi, a TAKOXK aHa/li3yBaTH Ta
00roBOpIOBAaTH MaTeMaTHUHI MipKyBaHHS iHIIIUX 0Ci0, 3amyueHux Zi0
pO3B’s13aHHS Ti€l caMoi 3ajaui.

®K3 3patHicTh 37ilicHIOBaTH MipKyBaHHS Ta BUOKPEMJTIOBATH
JIQHIIFO’KKW MipKyBaHb Y MaTeMaTHUHUX [JOBeJieHHsSX Ha 0a3i
aKCiOMaTUYHOIO MiXO0AY, & TAKOXK PO3TAIllOBYBAaTH X y JIOTIUHY
MOCJTiZIOBHICTb, Y TOMY YMCJIi BiPi3HATH OCHOBHI ifei Bif meTaneit

®KS5 3paTHiCTh [0 KiJIBKICHOTO MUC/IEHHS.

®K8 3aaTHICT [0 aHami3y MaTeMaTUUHUX CTPYKTYP, y TOMY YMCI [0
OLIiHIOBAaHHS OOTPYHTOBAHOCTI ¥ e(heKTUBHOCTI BUKOPUCTOBYBAaHUX
MaTeMaTUUHUX MiAXOJiB.

®K12 3paTHICTh 3HAXOAUTH METOAM PO3B’g3aHHS MPUKJIaJHUX 3a7ay B
HOBUX Ta He3HAllOMUX KOHTEKCTax Ha OCHOBi MaTeMaTUUHUX MeTO/IiB Ta
MeTO/iB KOMII‘FOTepHOI CTaTUCTUKU.

®K14 31aTHICTb eMOHCTPYBATU MaTeMaTUUHy I'PaMOTHICTb,
MOC/TiZIOBHO TIOSICHUTH iHIIUM MaTeMaTHUHi Teopii abo 1X CKajoBi
YaCTUHM, B3aEMO3B’ 130K Ta BiIMiHHICTb Mi>K HUMH, HaBeCTH TPUKIaAN
3aCTOCYBaHb y MPUPOJAHUUMX HayKaX.

®K15 3paTHiCTh 3aCTOCYBAaTU MaTeMaTUUHI MeTOAU [0 IIPOrHO3YBaHHS
eKOHOMIYHMX Ta COIlia/ibHUX TIpoleciB y cdepi yrpaBiiHHS Ha
TiANPHUEMCTBAX, B (DiHAHCOBUX YCTaHOBAaX, B HABYAJIbHUX 3aK/afiax ToIIO.

IIporpamHi pe3yibTaTn
HaBYaHHA

PH4 Po3ymitu QyHAaMeHTanpHYy MaTeMaTHUKy Ha PiBHi, HeOOXiZHOMY
J/1s1 JOCATHEHHS iHILLKMX BUMOT OCBIiTHBOI MPOrpamu.

PH5 MaTy HaBUUKHM BUKOPUCTaHHS Creljiani30BaHUX IPOrpaMHUX
3aco6iB KOMIT'TOTepHOI Ta NMPUK/IaFAHOT MaTeMaTHKX i BUKOPUCTOBYBAaTH
IHTEepHeT-pecypCH.

PH6 3HaTH MeTO/[M MaTeMaTUYHOTO MO/IETFOBAHHS TIPUPO/IHUYMX Ta/ab0
coLjia/IbHUX MPOLIECIB.

PHS Ywmitu npantoBaTu 3i crieLjia/ibHOO JIiTepaTypOr0 iHO3eMHOIO
MOBOIO.

PH11 Po3p’si3yBaTy KOHKPeTHI MaTeMaTUUHi 3ajaui, siKi copMyb0BaHO
y ¢opMasti3oBaHOMY BUIJISI/Ii; 3/ilICHIOBAaTH 0a30Bi TIepeTBOPEHHS
MaTeMaTUUYHUX Mo/iesiel.

PH17 3Hatu TeopeTUUHi OCHOBY i 3aCTOCOBYBaTH OCHOBHI METOJY TeOpii
liMoBipHOCTeM, Teopii BUMaZKOBUX TIPOLECIB i MaTeMaTUYHOI CTaTUCTUKU
JUIS1 IOCTTi[PKEeHHST BUTTAZIKOBUX SIBHIL], TIePEBipKH TirnoTe3, 06poOKu
peanbHUX [JaHUX Ta aHasli3y TPUBA/IUX BUIAJKOBUX SIBULL.

PH20 Po3B’s3yBaTH OCHOBHI MaTeMaTH4Hi 3a/iaui aHasi3y [aHUX;
3aCTOCOBYBaTH 6a30Bi 3arajibHi MaTeMaTUUHI MO/ AJis1 CrieludiuHuX
CUTYaLliil, MaTh HaBUYKH YIIpaB/iHHs iH(OpMaLli€lo, i 3acTOCyBaHHS
KOMTIT'FOTEPHHUX 3aC00iB CTaTUCTUYHOTO aHAi3y JaHuX.

PH24 3acTtocoByBaTy OTpUMaHi 3HaHHS 3 MaTeMaTUUHUX JUCLUILIIH, Y
KX BUBUAIOTBHCSI MOJIeTi MPUPOJAHUYMX TPOL{eCiB; MaTeMaTUUHI METOAU
aHasTi3y Ta MPOrHO3yBaHHS; MaTeMaTUUHi criocobu iHTeprpeTartii
YNCJIOBUX JAaHUX; TPUHLIUAIKN (YHKI[IOHYBaHHS NPYPOJHUUKX MPOLIECiB,
MaTeMaTHuHi MoZie/Ii OI[iHKW PU3HKiB B THX MpPeAMeTHUX 06/1acTsX, /e
MPOBOJATHCS AOCTIPKEHHS.




2. IIpepeKBi3UTH Ta MOCTPEKBI3UTH JUCLUILIIHA (Miclie B CTPYKTYPHO-/IOTiUuHiH cxeMi
HaBUYaHHA 3a Bi/INOBiIHOI0 0CBITHHOI0 MPOrPaMoIo0)
IIpepekBizuTn: HaBuasibHa guciuruiiHa «PaHzoMi3ariisi B HAyKOBUX [JOC/TiPKeHHSIX» 0a3yeTbCsl Ha
3HaHHSX, OTPUMAaHWX TIPU BUBUEHHI AUCLUUIUIIH «MareMaTUUuHUM aHami3», «/IucKkpeTHa
MareMaTuKka», « Teopii iMoBipHOCTel», « BCTyTl 10 Teopil iMOBipHOCTeM»
ITocTpekBizuTH: OCBITHIM KOMITOHEHT «PaH/I0Mi3allisi B HAYKOBUX /IOC/Ti/PKEHHSIX» TOTIMO/II0E Ta
PO3ILLIKPIOE 3HAHHSI OTPUMaHIi TPH BUBUYEHHI AUCLUILIIH MOMepeIHiX JUCLIUIIIIH.

3. 3MiCT HaBYaIbHOI AUCLUTIIHA

KinbKicTh rogus

Bcboro y TOMY UMCJIi
Hasga po3ziiB i TeM
Jlekuii IMpakTuuHi CPC
1 2 3 4 5
Po30in 1. PaHoomizayisn e duckpemHill Mamemamuyi

Tema 1.1. Panpomizailisi y TeopeTUuHil 6 2 1 3
MaremaTHLi. ﬁMOBipHiCHHﬁ MeToZ, Y
KoMOiHaTopHIli
Tema 1.2. VimoBipHicHe «Jj0BeieHHs» 6 2 1 3
rinmote3u Xapi Mpo uKc/ia OTU3HIOKH
Tema 1.3. 3apaua OL{iHKMA 00’eMy Tin y n- 6 2 1 3
BUMiIpHOMYy mnpocTtopi. MeTos /aHLOriB
MapkoBa
Tema 1.4. 3azmaua (hakTopu3ariii 6 2 1 3

HaTypanbHuX umcen. OcobmuBocTi 3azadi
JJIs1 Iy>Ke BeJIMKUX Yrcesl

Pa3om 3a po3gisiom 1 24 8 4 12
Po30in 2. PaHoomizoeaHi anzopummu

Tema 2.1. 3apaua rpo nepeBipKy 6 2 1 3

criBnaZiiHAs 6a3 fanux. IIpobieMa nmomryky

111a0/IOHIB.

Tema 2.2. OntrManbHUN paH[0OMi30BaHUI 6 2 1 3

aITOPUTM IepeBipKU PIBHOCTI JBOX MaTpULib

Tema 2.3. PanpomizoBaHUM anropyuTm 6 2 1 3

coptyBaHHs1 Quicksort

Tema 2.4. PanpomizoBanuii Mmetos Minepa- 6 2 1 3

Pabina

Tema 2.5. Metoau reHepallii BUMaJKOBUX 6 2 1 3

yncen

Tema 2.6. PiBHOMIpHO  po3nofineni 6 2 1 3

TOC/TiZJOBHOCTI BUNAJIKOBUX UMCeNl

Pa3zom 3a po3fgijiom 2 36 12 6 18




Tema 3.1. PanpomiszoBaHi onuTyBaHHA 5,5 2 0,5 3

(meToq, YopHepa)

Tema 3.2. VImMoBipHicHi MeToau B Teopii 5,5 2 0,5 3
indopMmaryii

Tema 3.3. ﬁMOBipHiCHHﬁ aHasIi3 IOTOKIB 5,5 2 0,5 3

indopmMariii y kaHanax 3B’s13Ky (Teopema Ipo
6e3noMU/IKOBe BiZJHOBJIEHHS] CUTHAJIiB)

Tema 3.4. PanpoMisaLlisi eKCIIepUMEHTIB 5,5 2 0,5 3

(meTou diwiepa nyiaHyBaHHS

eKCIIePUMEHTIB

Pa3zom 3a po3ginom 3 22 8 2 12
Po30in 4. 3acmocysaHHs idei paHoomizayii

Tema 4.1. PIMOBipHiCHHFI aHami3 4,5 2 0,5 2

eKCTpeMa/IbHUX TIOAiN

Tema 4.2. 1pei pangomisanii y ¢diHaHCOBiM 4,5 2 0,5 2

MareMartuili (mocmimkeHHs MapKoBiia)

Tema 4.3. PaHpoMmizallis B MeQULMHCbKHAX 4.5 2 0.5 2

JOCTi/P)KeHHsX  (TepeBipka rimore3  Mpo
HECYTTEBICTh BIUTUBY (DaKTOPiB)

Tema 4.4. PaHpoMizallig B KpUMIiHOJIOTI1 4,5 2 0,5 2
Pazom 3a po3ginom 4 18 8 2 8
Po3paxyHkoea poboma 8 - - 8
KonwmpoabHa poboma 6 - 2 4
3anik 6 - 2 4
Bcboro rogun 120 36 18 66

4. HaBua/ibHi MaTepia/M Ta pecypcu

Ba3oBa JsiiTepaTtypa

1. KnecoB O.1., PaHdomizayis 8 Haykosux 0ocaioxiceHHs X (KOHCIeKT fekiiiit), 2022, Kuis, 439 ctop.
2. M. Mitzenmacher, E. Upfal, Randomized Algorithms and Probabilistic Analysi, Cambridge
University Press, Cambridge, 2005.

3. R. Motwani, P. Raghavan, Randomized algorithms, Cambridge University Press, Cambridge,
1995.

JonomidkHa jiTeparypa

4. J. Hromkovi¢, Design and analysis of randomized algorithms, Springer Verlag, Berlin-
Heidelberg, 2005.

5. N. Alon, J. H. Spencer, The probabilistic method, 3" editionWiley, New York, 2008.

6. M. Habib, C. McDiarmid, J. Ramirez-Alfonsin, B. Reed, Probabilistic methods for algorithmic
discrete mathematics, Springer, Berlin-Heidelberg, 2008.

HaBua/1IbHUHM KOHTEHT
5. MeToanKa onmaHyBaHHA HaBYa/IbHOI AMCHUIUTIHU (OCBITHHOI0 KOMIIOHEHTA)
OuHna/gucTaHiiiHa popma

JIeKnjiiiHi 3aHATTA




Ne Hassa Temu j1ek1jii Ta repesiik OCHOBHUX ITUTaHb
3/ (mepenik AMJAKTUYHUX 3ac00iB, TIOCH/IAHHS Ha JliTepaTypy Ta 3aBAaHHs Ha CPC)
1 Pan/ioMisallis y TeopeTuuHiii MaTemaruiii. MIMoBipHicHHiT MeTog, y KoMbiHaTOpHLI
PexkomeHnooeaHa nimepamypa: [1], [5]
2 VImoBipHicHe «j0Be/ieHHs» rinoTesu Xapzi npo uncia 61U3HIOKH
PexkomeHdoeaHa nimepamypa: [1]
3 3aziaua oLiHKM 00’eMy Tin y n-BUMipHOMY ripoctopi. MeTtoz aHitoriB MapkoBa
PexomenodoeaHa nimepamypa: [1]
4 3azaua rpo mepeBipky criBnaiHAs 6a3 gaHux. [Ipobiema nomyKy mab/oHiB.
PexkomeHnodoeaHa nimepamypa: [1], [2], [3]
5 OnTumanbHUK paH[OMi30BaHUM aArOpPUTM IepeBipKU PiBHOCTI JBOX MaTpULIb
PekomeHdoeaHa nimepamypa: [1], [2], [3]
6 PanziomizoBaHuii anroput™ copTyBaHHs Quicksort
PexkomeHnooeaHa nimepamypa: [1], [2], [3]
7 3agaua akropu3ariii HaTypaabHUX urcesl. OcoO6MMBOCTI 3aziaui AJis AyKe BEeTUKUX UUCesT
PekomeHndoeaHna nimepamypa: [1], [6]
8 PanpomizoBanuii Metos Misiepa-Pabina
PexkomeHnooeaHna nimepamypa: [1], [3], [4]
9 Metopy reHepaliii BUNaJIKOBUX YuCes
PexkomeHnooeaHa nimepamypa: [1], [6]
10 PiBHOMIipHO po3no/isieHi IoC/IiJOBHOCTI BUMTAJKOBUX UM CeT
PekomeHndoeaHna nimepamypa: [1], [6]
11 Panyiomi3zoBaHi onutyBaHHs (MeTOZ, Y OpHepa)
PexkomeHnooeaHa nimepamypa: [1], [2]
12 VImoBipHicHi MeTozu B Teopil iHbopMariii
PexkomeHnooeaHa nimepamypa: [1], [4]
13 ViMoBipHicHui aHa/i3 MOTOKiB iH(opMaLlil y KaHa/ax 38’s3Ky (TeopeMa rpo
0e3MoMUIKOBe BiZTHOB/IEHHSI CUTHAJTIB)
PekomeHndoeaHna nimepamypa: [1], [4]
14 Panpomisaiis ekcriepumeHTiB (Metogu diliepa rjiaHyBaHHS! €KCIIePUMEHTIB)
PexkomeHnooeaHa nimepamypa: [1], [5]
15 VIMoBipHiCHUIA aHasi3 eKcTpeManbHUX TIOAiH
PekomeHndoeaHna nimepamypa: [1]
16 Inei pangomisanii y piHaHcoBil MaTemaTulli (FocifkeHHs: MapKogilia)
PekomenodoeaHa nimepamypa: [1]
17 PanzioMizallisi B MeAWLIMHCBKUX JOC/i/P)KeHHsIX (TiepeBipKa TiroTe3 IMPO HeCYTTEBICTb
BIUIUBY (PaKTOpIiB)
PexkomeHnooeaHa nimepamypa: [1], [2], [3]
18 Panzowmisaliisi B KpUMIiHOJIOTT

PekomeHndoeaHna nimepamypa: [1]




IIpakTU4YHi 3aHATTA

Ne Ha3Ba Temu 3aHATTA Ta Ilepesik OCHOBHUX ITUTaHb
3/ (mepenik AMJAKTUYHKX 3ac00iB, IOCH/IAaHHS Ha JliTepaTypy Ta 3aBAaHHs Ha CPC)
1 Panjomisarjis y TeopeTuuHiii maremaruii. VIMOBipHiCHMII MeToJ y KOMOiHATOPHIIi.

VimoBipHicHe «j0Be/ieHHsI» TiroTe3u Xap/i Mpo yucia O/IM3HIOKH

2 3ajjaua o1jiHKK 00’ €My Tin y n-BUMipHOMY TIpocTOpi. MeToz naHItorie MapkoBa. 3aziaua
daxTopu3atiii HaTypanbHUX urcesn. OcobaMBOCTI 3a1aui J/1s Ay»Ke BeJTMKUX Urcest

3 3aziaua npo mnepeBipKy criBnaAiHHAg 6a3 gaHux. [Tpobema noinyky mab/oHiB.
OnTumanbHUM paH[0Mi30BaHUK aArOpUTM IepeBipKU PiBHOCTI BOX MaTpHLIb

4 PanpomizoBanuii anroput™m coptyBaHHs Quicksort. PanpomizoBanuii metog Minnepa-
Pabina

5 Meto 1 reHepatiii BUMaJKOBUX yMce/l. PiBHOMIpHO pO3MozisieHi MoC/IiJOBHOCTI
BUIAJKOBUX YMUCeI

6 PaHjioMi30BaHi onMTyBaHHs (MeToj YopHepa). VIMoBipHicHi MeTogu B Teopii
iHdopmariii

6 VMoBipHicHMIA aHami3 moTOKiB iHdopMmarii y KaHamax 3B’A3Ky (Teopema TIpO

0e3rMOMUIKOBe Bi/IHOBJ/IEHHS CUTHA/IB). PaHjoMi3allis ekcriepumeHTiB (Metoau dimiepa
TJIaHyBaHHS eKCIepUMEHTIB

7 NMoBipHicCHUI aHasi3 eKcTpeMaqbHUX ToAik. Igei paHaomizalii y ¢iHaHCOBIM
MareMatulli (mocnimkeHHss Mapkogilia) Pangomisaljis B MeJULIMHCbKUX AOC/TiKeHHSIX
(nepeBipka rinoTe3 Npo HeCYTTEBICTh BIIMBY (akTopiB). PaHmomisallis B KpumiHoJIOTiT

8 MKP-1 «[lodygoBa  panioHanbHux  uymcesn.  IloOygoBa  mpaBHIBHHX
0araToKyTHHKIB»
9 3ainik

6. CamocriiiHa po6oTa 3100yBaua ocBiTH

BuBuenns gucummuiind «PaHgoMmi3aljis B HayKOBUX [OCJIKeHHSIX» BK/IKOUAa€ HACTYMHI BUIU
caMoCTiitHO1 poboTu:
® [MiArOTOBKA /10 JIEKLIIMHKUX Ta NMPAaKTUYHUX 3aHSTh, BAKOHAHHS [JOMAlLIHIX 3aB/iaHb;
® BUKOHAHHS PO3PaxyHKOBO-TpadiuHoi poboTH;
® [i/roTOBKa Ta BUKOHAHHS MOAYJ/IbHOI KOHTPOJIbHOI PO60TH;
® [irOTOBKA [0 3aJiKy.
Ha camocrTiliHe ompallfoBaHHSI BUHOCUTBCSI JeKilbKa IMiIpO3ZiMiB 3 ycCiX po3ZiniB Ha po3cy[
BHMK/Iajjaua. IX MO)KHa B3ATW 3 MifpyuHukis [1-3], ane /03BO/MSAETHCA BUKOPUCTOBYBaTH IHIII
JoKepesia Zijisl TIOT/IMO/IEHOr0 BUBYEHHSI TOTO, YW iHIIOTO MUTaHHA. [11aHOM TakoXX repejbaueHi
iHaWBIYanbHI 3aBAAHHS [/1s CTY/IEHTIB, SIKi BAKOHYIOTBCS CaMOCTiHO abo pobourMu rpymamH.
KoHTpo/bHI po6oTH

3amniaHoBaHa MO/Zly/IbHa KOHTPOJIbHA pob0Ta Ha 8 MpakTUYHOMY 3aHSTT.
MeTa MOZy/TbHUX KOHTPOJILHUX POOIT — BUSIBUTH PiBeHb 3aCBOEHHS Bi/IMOBiJHUX MO/YJTiB.




ITosiTUKaA Ta KOHTPOJ/Ib

7. Tlo/liTMKa HAaBYA/IbHOI JUCIUILTIHA

PexkomeH/J0BaHi MeTOJd HaBYaHHSA: BHBUEHHS OCHOBHOI Ta [OTMOMDKHOI JiiTepaTypu 3a
TEMaTUKOIO JIeKLlili, pO3B’s3yBaHHs 3a/au Ha IIPAKTUUHHX 3aHATTSX. BaX/IMBUM acrekTom
SKiCHOTO 3aCBO€HHS Matepiasy, BiflpaifoBaHHS METOZIB Ta aJrOPUTMIB pO3B’s3aHHs/TI00Y10BU
OCHOBHHUX 3aB/laHb AUCIMIVIIHA € CaMOCTiMiHa po0boTa (orpaijfoBaHHS HaBUaJbHMX MaTepiasiB
JIeKI[IMHUX 3aHSTh, Ti/OTOBKA ZI0 MPAaKTHUUHUX 3aHSTb, BUKOHAHHS 3aB/jaHb /IOMAllHbOi pobOTH,
nigroroBky o MKP Ta 3a5iky).

o ITponyuieHi KOHTPOJIbHI 3aX0AH

Pe3ysibTaT MOAy/IbHOT KOHTPO/ILHOI po00TH /15 CTyjeHTa(-KH), IKUH He 3’SIBUBCSI Ha KOHTPOJIbHUM
3axifi, € Hy/JbOBUM. Y TakOMy pasi, CTyZeHT(-Ka) Ma€ MOXJIMBICTb HanMCcaTh MOJYJIbHY
KOHTPOJIbHY pO0OTY, aje MakCUMajibHHMM Oan 3a Hei Oyge gopiBHioBatu 50% Bif 3arambHOI
KisibKocTi 6astiB. [ToBTOpHe HamycaHHS MOAYJ/IbHOI KOHTPOJIbHOI pOOOTH He [0y CKaEeThCS.

o KanengapHuii pyoiKHHIA KOHTPOJIb.

[TpomixkHa aTtecTarlisi CTy/IeHTiB (ali — aTecTallist) € KaJeHJapHUM pyOi>KHUM KOHTpoJieM. MeToro
MPOBeJIeHHsT aTecTalii € MiJBUILEeHHSI SIKOCTI HaBYaHHS CTY/JEHTIB Ta MOHITOPUHI BUKOHAaHHS
rpacdika OCBITHBOTO MPOLIeCY CTYJeHTaMMU.

Kpurepiit [Tepma arecranis | lpyra arecratiis
YMoBH TToTOuHMIA peATUHT binbLe 50% binbie 50%
OAep)KaHHH MOXK/TUBUX I-?El AaHHUKU MOXX/TUBUX I-¥a AaHHUKU
MOMEHT 6EIJIIB MOMeHT 0aJiiB
arecrarjii
IToTtounwmii PI'P,CP. + +
KOHTPOJIbHUM 3axif | MKP, PI'P, CP. - +

AkapiemiuHa J00poUYeCHICTH
[TosiTUKa Ta MPUHIMIM aKa[eMiuHOi JoOpoUecHOCTi BU3HaueHi y po3ainai 3 Kozaekcy uecti
HarjioHasibHOro TexHIYHOro yHiBepcuTeTy YKpaiHW «KWIBCBKUM MOJITeXHIYHMM IHCTUTYT iMeHi
Iropst Cikopcekoro». letanbHiiie: https:/kpi.ua/code

Hopmu eTHUHOI OBeAIHKH
HopMu eTnuHOi MoBeAiHKM CTyZeHTIB i MpaljiBHUKIB BHU3HaueHi y po3gii 2 Kopgekcy uecti
HarlioHanbHOTO TexXHiUHOTO yHiBepcuTeTy YKpaiHU «KHUIBCHKUM TOJIiTeXHIYHUN IHCTUTYT iMeHi
Iropst Cikopcekoro». [etanbHiie: https://kpi.ua/code

1. Buju KOHTPOJII0 Ta PeHTUHrOBa CHCTeMa OL[iHIOBaHHs pe3y/bTaTiB HaBuaHHs (PCO)
(ouna\pucraHuiiina ¢popma)

Posmnoin HaBYa/ILHOTO Yacy 3a BUZAMMU 3aHSTh i 3aBJjaHb 3 AMCLIMILIIHK 3rifHO 3 pOOOUYMM HaBUYA/TbHUM

TIJIAHOM.

£ HaBuanbHuit uac Posmoin HaBUaNbHUX FOUH KonTposnbHi 3axoau

@]

(<]

s J1ab. CemecTpoBa
& Kpeguty | akaj. rog. | Jleku. | ITpakTuu. po. CPC MKP | PT'P atecravis
7 4 120 36 18 - 66 1 1 3a5TiK

PelTUHT CTyJjeHTa 3 AUCLUIUIIHU CK/IaZla€ThCs 3 OaliB, 1110 BiH OTPUMYE 3a
1) BiAMNOBiAl Ha MPAaKTUUHKX 3aHATTSX Ta JOMAILIHI 3aBJaHHS;


https://kpi.ua/code

2) ojHa KOHTPOJ/IbHA poboTa;
3) opna PI'P (po3paxyHKOBO-TpadiuHa poboTa);
Po3mip mkanu peiitunry R = 100 6autis.

Cucmema petimuHz08ux (eazo8ux) 6asie ma Kpumepii oyiHI08aHHS
1. Po6oTa Ha MPAaKTUYHUX 3aHATTIX

Barosuii 6an — 15. MakcumasbHa KilbKicTh 0asiiB Ha BCiX MPAKTUUHUX 3aHSTTSIX JOPiBHIOE
20 GauriB.

0.0 — BiiMOBa BiJ BiTIOBiZIi, HE3HAHHS HEOOXiZHOTO TEOPETUUHOTO MaTepiany;

0.25 — 3HaHHS OKpeMUX (pparMeHTiB TeOPETUYHOI0 MaTepiany,;

0,5 — rnoBepxHeBe 3HaHHS TEOPETUYHOI'0 MaTepiany, po3B’s13yBaHH 3a/iaui;

0.75 — nobpe 3HaHHS TEOPETUYHOTO MaTepiasy, BMiHHs HOr0 3aCTOCOBYBaTH;

1 — IoCKOHase 3HaHHSI TeOPeTUUHOI0 Marepiany, CaMOCTiliHe PO3B’si3yBaHHS 3a/ayi.

2. lomauHi pobotu

Barosuii 6an — 15. MakcumasibHa KiJIbKicThb 6armiB 3a BCi lomaiiiHi pobotu fopiBHIoe 15 6GaiB.
Kpwurepin oninroBanHs /13:

BiZICyTHiCTBb loMaIHiX pobiT — 0 GasiB.

3a HecgoeuacHe (ni3Hiwe Hidc Ha MudicOeHb) NOOAHHSI OOMAWHBOI pobOMU 3apaxo8yeEMbCS He
binbwe 50%.

3. MoaynbHUY KOHTPOJIb

Barosuii 6an — 40. MakcuMasibHa KijbKicTb 6asiB gopiBHioe 40 Oaris.

Kpwurepin oninroBanHss MKP:

BiZICYyTHiCTh Ha KOHTPOJIbHiH poboTi — 0 GartiB,

MKP He neperucyethbcsi, ornfiHka MKP (B 6asax) AOpiBHIOE BenwuuHi BifcoTka (Bif
MaKCHUMaJTbHOI KilbKocTi 6asiB 10) 1 BUKOHaHHS.

4. Po3paxyHkoBo-rpadiuna pobota (PI'P) — caMocCTiliHe JOC/IiI)KeHHs CTYIEeHTa.

Baroswuii 6a1 — 30.

Kpurepiti orjintoBanHst PI'P:

HeBukonanusi PI'P — 0 6aniB. Bumoru n0 odopmnenns PT'P i 3axucTy 1o 3aBepilieHHIO
CeMecTpy, a TakKo)X TeMaTUKy CaMOCTiMHOTO [JoC/i/pkeHHs Oyje HaZlaHO BUK/IaZaueM
MPAKTUYHUX 3aHSTh.

3a HecBoeuacHe (misHille HDK Ha TWwkKAeHb) TmoAaHHsa PI'P (6e3 3axucty pobotu)
3apaxoBY€EThCs He Oinbitie 60% .

4. lItpacdHi Ta 3a0x0uyBasbHi banu

- HecBo€eyacHe (TTi3Hillle HiXK Ha TWK/IEHB) MO/IaHHS pO3paxyHKOBOI poboTH -1 6an

- 3a0X0uyBasibHi 6anM 3a BUKOHAHHS TBOPUMX 3aBJjaHb

- yChiniHa yyacTb y oJiiMniaZi 3 BUI 0l MaTeMaTUKU

MakcuMarbHa KiJIbKiCTh mTpadHUX (3a0x0ouyBaibHUX) OastiB He miepepuiye 10% (10 6ariB)

CTyJeHT A0MyCKaEThCS A0 3aTKY, SIKIL[0 HOro PeUTHHT ceMeCTpy He MeHIui 60 OariB..

Slkujo pedTMHT cemecTpy MeHmmMK 60 0aniB, CTyJeHT MO)Ke HamMcaTH JOMYCKOBY
KOHTPOJIbHY poborty. Ilpu ycmimHoMy (He MeHiie 60% TpaBUIbHO BUKOHAHWX 3aB/aHb) il
HalMCaHHi peUTHUHT ceMecTpy JopiBHIOBaTMe 60 Oamam.

Tab/mI TiepeBe/ieHHsI PEHTHHTOBOI OIIHKH 3 HABUA/ILHOIL JUCHUIUTiHU R: (32i0H0 3 Tabn. 1)



R =R, +Rg Orninka ECTS TpaauniiiHa orjiHKa
95...100 A BiZIMiHHO
85...94 B Iy>Ke nobpe
75...84 C nobpe
65...74 D 3a/l0Bi/IbHO
60...64 E JIOCTaTHBO
Menze 60 F He JIoNyIIeHui

e Y Bumajgky aAucTaHiiiHoi opmu HapuanHsa y PCO Big0yBaoThbCsl HACTYNHI 3MiHM:

0 KoHTposbHI 3ax0/y TNPOBOAATHCS [AWCTAHLIIMHO i3 3aCTOCYBaHHSM €JIEKTPOHHOI IIOLUTH,
Telegram, Zoom Ta ocBiTHbOI TuiaThopmu Moodle, 30Kpema y BUIVISIZII TEeCTOBUX
KOHTPOJIBHUX pOOIT.

0 MakcumanbHy CyMy BaroBux 0OasliB  KOHTPONBHUX 3aXOZiB TPOTSITOM CeMeCTpy
BCTaHOB/TIOETHCAA Ha piHI 100 OartiB.

0 [omyckoBuii 6an 0 3a71iKy BCTaHOB/IOETLCS Ha PiBHI 60 OartiB.

0 Cyma OaniB HabpaHa CTyZeHTOM TIPOTSITOM CeMeCTpy 3rifHo 3atBepmkeHoro PCO,
TIOBIIOMJISIETCS HA OCTAHHBOMY IIPAKTUUHOMY 3aHSATTI.

0 IlixTBep/pKeHHsI BUKOHAHHSA CTYJEHTOM BHMOT ITIOTOYHOI'O KOHTPOJIIO Ta YMOB JIOMYCKY 0
3a/1iKy MOBUHHO OyTH BifloOpakeHO B EJIeKTPOHHOMY KaMIyCi.

O Y pasi He OTpUMaHHs CTy/IEHTOM [IOITyCKOBOTO Oajy, WOMY HaZIa€ThCSI MOXK/IMBICTh

MiJBULLATH R, LLJISIXOM TMPOBeZIeHHS J0JaTKOBUX KOHTPOJIbHUX 3aXOAiB /10 JOMYCKOBOIO 3
Bi/ITIOBiZIHMM BifjoOpa>keHHsIM pe3y/bTaTiB B EJIeKTpOHHOMY KaMIyci.

0 PiBenb HaOyTTs nepesdaueHHNX HaBUA/TBLHOIO MPOTPAMOI0 KOMITETEHTHOCTeH BU3HAYA€EThCS
Ha Mi/iCTaBi NPOBeJjeHUX 3aXO0/iB NMOTOYHOIO KOHTPOJIIO, @ TAKOXX BUKOHAHHSI CTYZJEeHTOM
YMOB JIOIYCKY [0 3a/1iKy BiAnoBigHO [0 3aTBepAkeHoro PCO.

2. JlopaTKoBa iHdopmallisi 3 AUCHMIUIIHU (0CBITHHOT'0 KOMITOHEHTY)

Y BUMaAKy AUCTaHLiMHOI OopMM HaBUaHHS OpraHi3allisi OCBITHBOTO TPOLIeCy 3/iMCHIOETLCS 3
3aCTOCYBaHHSIM efleKTpOHHOI TmoiuTH, Telegram, Bizeo-koHQepeHLili B Zoom Ta OCBITHBOI
natdopmu Moodle (a6o Google Classroom G Suite for Education).

Y pasi nipoBesieHHs1 KapaHTUHHMX 3axofiB PCO moxe Oytu 3miHeHO 3rigHO Hakasy KIII Ta
pileHHs Kadepu.

Po6ouy nporpamMmy HaBYa/IbHOI AUCHUILUTIHH (cH1adyc):

Cknagieno: npodecopoMm Kadeapu MA ta T, pgoktopom di3.-Mar. Hayk, mnpodecopom
Knecosum O.1.
YxBaneno: kKadeaporo MA ta TU (rmpotokon Ne 12 Big 19.06.2023 p.)

IMoromkeno: MetoauuHoro pagoro PM (ripotokos Ne 10 Big 27.06.2023 p.)
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