QE HauioHanbHW TeXHIYHUI YHiBepcuTeT YKpaiHu
«KUIBCbKUW MOMTEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadeapa marematnuHux
MeTogiB CUCTEMHOTO aHanisy

d MMCA

HaB4YaHHA 3 nigKpinneHHAM

Pob6oua nporpama HaB4YanbHOI ancuunaiHm (Cunabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneuianbHicTb
OcBiTHA nporpama
CraTyc gucuuniiim
dopma HaBYaHHA

Pik nigrotoBkw,
cemecTp

O6car aucumunnivm

CemecTtpoBuii
KOHTPO/b/ KOHTPONbHI
3axoam

Po3sknapg 3aHATb

MoBa BUKNaaaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BMK/Na4audiB

Po3milLeHHA Kypcy

PeKBi3UTU HaBYaNIbHOI AUCUUNAIHU

Mepuwuii (oceimHiii)

12 IHghopmayiliHi mexHonoeaii
124 CucmemHutl aHanis
CucmemHuli aHani3 i ynpaeniHHA
Bubipkosa

0YHa(0eHHa)

4 Kypc, secHAHUl cemecmp

4 kpedumu EKTC, 120 200. (nekyii — 36 200UH, MPAKMUYHi 3aHAMMA — 18 200UH,
camocmiliHa poboma — 66 200UH)

3anik/MKP

ACUHXPOHHO

Zoom Meeting ID: 918 3662 5010 Passcode: 651168

YKpaiHcoKa/AHenilicoka

JlekTop: 00KMop hi3uKoO-MamemMamu4HUX HAYK, MPOGeCcop, YaneH-KopecrnoHOeHm
HAH YkpaiHu KaceaHos lNasno

Onezosuy, kasyanov.pavlo@Ill.kpi.ua https://www.facebook.com/pkasyanov
https://www.linkedin.com/in/pavlokasyanov/
https://www.researchgate.net/profile/Pavlo_Kasyanov

MpakTnyHi / CemiHapcbki: acnipaHT, Senior Research Engineer y SQUAD AHapiit
MwuKonalioBmy TUTapeHKo,

OOKTOP di3MKO-MmaTeMATUUYHUX HayK, Npodecop, YaeH-kopecrnoHOeHm HAH
YKkpaiHu KacbaHos MaBno

Onerosuy, kasyanov.pavlo@lll.kpi.ua https://www.facebook.com/pkasyanov
https://www.linkedin.com/in/pavlokasyanov/
https://www.researchgate.net/profile/Pavlo Kasyanov

https://piazza.com/national technical university of ukraine igor
sikorsky kyiv polytechnic institute/spring2024/ka0x/home

Mporpama HaB4YaNAbHOI AUCLUNAIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta Pe3y/1IbTaTU HaBUYaHHA

Memoto KpedumHo20 MoOyna € hopMyB8aAHHA y CmyOeHmi8 cUuCmemMHO020 HAyKo8020 €8imoeasiady,

3020/1bHOKY/IbMYPHO20 KPy2030py Ma KomremeHmHocmel 8uAaenamu, cmasumu ma supiwysamu
npobsiemu 00CniOHUUbKO20 Xapakmepy 8 cghepi Komn’romepHUX HAyK, oyiHrbeamu ma 3abe3neyysamu
AKiICMb  8UKOHYyB8aHUX 0ocnioxceHb. 30Kpema, 3aceoimu fAK GpyHOAMeHMansHi 3acadu meopii
MOKPOKOB020 NpUliHAMMSA onMuUMasbHUX piuleHb (Mmeopis MapKOBCbKUX NMPoyecie npuliHaAmMms piueHs)
ma OUHAMIYHO20 NPo2PAMYBAHHA, MAK i 8MiMU 3acmocosysamu 00epHaHi meopemuyHi 3HAHHA 04
pO38°A3GHHA MPUKAAOHUX, 30Kpema, 3a0a4y npuliHammsa OonMuUMaAsbHUX pilleHb 8 MPOMUCA080CMi
(mexHiuHa niOmpuMKa NPOMUCAOBUX CUCMeM, cucmema eKcriepmusu npomucaosoi 6esneku);
pobomomexHiyi (aemomamu3ogaHe npo2HO3yB8aHHsA);, bi3Heci (MapkemuHs, KepysaHHS 3anacamu);
iHpopmamuyi (ycyHeHHs HecrpagHocmel Mmepexc, onmumizayis 3anumis 0o cepsepis po3nodineHux 6a3
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0aHux); OepxcasHili 6e3neui ma gilickkogux HayKax (MowyK pyxomux uinel, ideHmugpikauia uined,
po3nodin 36poi); oxopoHi 300pos’a (MeduyHa OiaeHOCMUKA, pPO3POOKA POMOKOI8 iKY8AHHSA).
CmydeHmu marome 0807100imu HACMYMHUMU KOMNemeHmMHOCmAMuU:

3az2anbHUMu - 3K 1 30amHicme 3acmocosysamu 3HAHHA 8 NPAKMuUYHUX cumyayiax; 3K 2 30amHicme

naaHysamu i ynpasasmu yacom; 3K 4 3aaTHICTb 3HATM Ta PO3YyMITU NpeameTHY 061acTb i npodeciiny
AisnbHictb; 3K 5 30amHicme cniinkysamucs 0epx#asHO M0o80oto ycHo i nucemoso; 3K 7 30amHicms 0o
nowyky, obpobseHHA ma aHanizy iHpopmauyii 3 pisHux Oxcepen; 3K 8 30amHicme 6ymu Kpumu4HuUM i
camokpumu4vHum; 3K 9 30amHicme do adanmauyii ma 0ii 8 Hosili cumyayii; 3K 10 30amHicme cucmemHo
aHanizyeamu ceoro npogpeciliHy i couianbHy OifnbHicMe, ouiHL8aMU Hakonu4yeHuli 0oceid crinbHO 3
pobomodasuyamu ma akademiyHot cnineHomoto, 3K 11 30amHicme eeHepysamu Hosi idei
(kpeamusHicms); 3K 14 30amHicmeb 3a6e3neyysamu ma oyiHH8aMU AKICMb BUKOHYBAHUX pobim;

3K 15 30amHicmeb peanizogysamu ceoi npasa ma o0b6068’A3KuU AK 4YneHa Cycninbcmea, yceidomarosamu
UiHHOCMI 2pOMaOAHCLKO20 (8if1bHO20 OeMOKPamMu4YHO20) cycninbcmsea ma HeobxioHicme lioeo cmasno2o
pO38UMKY, 8epxoseHCmM8a npasa, nNpas i ceob600 MOUHU i 2pOMAOAHUHA 8 YKpaiHi, dompumysamucsa
akaoemiyHoi 0obpoyecHocmi;

gaxoeumu — @K 1 30amHicme 8uKopucmosyeamu cucmemHuli aHaniz 8 AKocmi Ccy4acHoi
MixcoucyunaiHapHoi memodoosoeaii, 3aCHOBAHOI HA MPUKAA0AX MAMeEMAMUYHUX MeMOo0Oi8 ma Cy4yacHUX
iHghopmayiliHux mexHos02isX, | OPIEHMOBAHA HA BUPIWEHHA 3a0a4y aHai3y | CUHMe3y MexHIYHUX,
eKOHOMIYHUX, COYianbHUX, eKo02iYHUX Ma iHWUX CKAadHux cucmem,; ®K 2 30amHicme ¢hopmanizysamu
npobsiemu, OnucaHi NMPUPOOHOK MOBOK, Y MOMY 4ucCsai 3a 00NOMO20H0 MamemMamu4yHux mMemodis,
3acmocosysamu 30a2asb6Hi Nidxo0u 00 mMamemMamuyHO20 MOOENBAHHA KOHKpemHux rnpoyecie ma
aHanizy OaHux; ®K 3 30amHicmbe b6ydysamu MamemMamu4yHO KOPEKMHi mMooesni cmamuyHux ma
OUHAMIYHUX Mpoyecis i cucmem i3 30cepedreHumu ma po3nodineHUMU Napamempamu i3 8paxy8aHHAM
HesU3Ha4YeHOCMi 308HIWHIX Ma 8HympiwHix ¢pakmopie;, ®K 7 30amHicme s8uKopucmosysamu cy4acHi
iHgbopmauyiliHi mexHoso2ii 019 Komn'romepHoi peanizauii mMamemamu4yHux mooeseti ma rnpo2Ho3y8aHHS
MosediHKU KOHKpemHUx cucmem, a came: 06’ ekmHo-opieHmo8saHull nioxio npu npoekmyeaHHi CKAAOHUX
cucmem pi3HOI Npupoou, NPUKAAOHI MamemMamuyHi Nakemu, 3acmocy8aHHa 6a3 0aHux i 3HaHb, PK 8
30amHicms opeaHizosysamu pobomy 3 aHAMIZy Ma MNPOEKMYBAHHA CKAAOHUX CUCMEM, CMBOPEHHA
8i0M08IOHUX iHhopmayiliHux mexHo02ili ma npozpamHozo 3abe3neyeHHs.

Mo 3a8epweHHI0 Kypcy cmydeHmu maroms Habymu maki npo2pamHi peaynsmamu Has4yaHHA: [1PH 12
3acmocosysamu memoou i 3acobu pobomu 3 0GHUMU i 3HAHHAMU, MemMoou MamemMamu4Ho20, M02iKo-
cemMaHmuy4yHo2o, 06’ekmHo20 ma iMmimauiliHo2o MoOesnto8aHHSA, MeXHOA02il cucmemMHo20 i cmamu4yHo20
aHanizy; MPH 13 lpoekmysamu, peasizosysamu, mecmysamu, 8r1posadxysamu, Cyrnposooxysamu,
eKcnayamysamu npo2pamHi 3acobu pobomu 3 OGHUMU i 3HAHHAMU 8 KOMIM'tomepHUX cucmemax i
mepexcax; [NIPH 14 Po3zymimu i 3acmocosysamu HQ npakmuyi memoodu cmamuyHO20 MOOEM08AHHSA i
MpoeHo3y8aHHS, ouiHroeamu euxioHi 0axi; NMPH 16 Po3ymimu i peanizysamu ceoi npasa i 0608°A3KuU AK
YysieHa  cycninecmea,  yceidomsaoeamu  YiHHOCMI  8ibHO20  OeMOKpamu4yHo2o0  CycrinbCcmeda,
sepxoseHCcmMaa nNpasa, npas i c80600 AOUHU | 2pOMAOAHUHA 8 YKPQAiHI.

Mpedmem susveHHA.

3adayi ma Knacu memodie HABYAHHA 3 MIOKPINAEHHAM PiBHO AK i 0621CMb 3HAHbL, W0 iX BKAOYAE
30004 MOKPOKOBO20 NPUUHAMMA ONMMUMAbHUX PillleHb i3 YGCMKOBUMU Cr1OCMepeXeHHAMU

OcHOBHi 3a800HHA KpedumMHo20 MoOYA.
32i0HO0 3 suMo2amu npo2pPaAMU HABYAALHOI OUCYUNAIHU CmyOeHmMuU micaAA 3AC80EHHA KpedumHOo20
MOOyna Marome npodeMoHCMpy8amu maki pe3yabmamu HA8YAHHA:



3HAHHA:

memodie ma 3acobie HABYAHHA 3 MIOKPINAEeHHAM.

YMiHHA:

po38’a3ysamu peasbHi npobsaemu 3a 00r1oMo20t0 Memoodie ma an20pUMMI8 HABYAHHSA 3 MIOKPINAeHHAM.
3oKkpema, opmanizyeamu 3a0a4y MOKPOKOBO20 MPUUHAMMA ONMUMGAbHUX PiuleHb fAK 4YaCMKOB80
crocmepexysaHo20 MAPKOBCbKO20 rpouecy npuliHAmMmsa piweHs 3 MOM(IUBO HegidomMumu
nepexioHUMU UMOBipHOCMAMU Ma 8UHA20P00AMU, 30CMOCO8Y8AMU CYYACHI anzopummu HabauxeHo20
pP0O368’A3AHHA MAKuUX 30004, YMIHHA KOpucmysamucb aGKmMyaabHUMU iHhopMayiliHUMU mexHos102iamu
ma cmeopreamu 8/aCHI NpPo2pamHi npodykmu 078 PO38°A3aHHA peasnbHUx 3a0ay npuliHaAmms
ONMUMQsbHUX pilleHb 8 MPOoMUCA080CMI (MeXHIYHA MiIOMPUMKA MPOMUCA0BUX cuCmem, cucmemad
ekcnepmu3su npomucnosoi be3neku); pobomomexHiyi (aemomamu3zosaHe npo2HO3y8aHHA); bi3Heci
(MapkemuHe, KepyB8aHHA 3anacamu); iHgpopmamuyi (ycyHeHHsA HecripasHocmel mepex, onmumizayis
3anumie 0o cepsepis po3noodineHux 6a3 0aHux);, depxcasHili 6eszneui ma 8ilicbkogux HayKax (MowyK
pyxomux uineli, ideHmugpikayia yinel, po3nodin 36poi); oxopoHi 300pos’a (medu4yHa OiazHOCMUKa,
pO3pPOBKA NPOMOKOi8 NiKy8aHHSA).

doceio:

cmeopeHHA 00cniOHUUbKoi nabopamopii HasYaHHA 3 MIOKPIiNAeHHAM (napadouzma Op2aHi308AHOI
cnisnpauyi 3a 00cei0omM npoeioHUX HayioHanbHUx nabopamopili CLLIA), Oe posib KOXHO020 41eHa KOMaHOU
nonseae 8 momy, wiob cneyianizysamucs Ha nesHili 3a0a4i, Wob cmamu HalUKpawum y Hili, maroyu rnpu
ubomy uinicHuli No2na0 Ha eecb NpPoyec.

2. MpepekBi3uTK Ta NOCTPEKBI3UTU AUCLMNAIHU (MicLe B CTPYKTYPHO-N0riYHiA cxemi HaBYaHHA 3a
BiANOBiIA4HOIO OCBITHLOIO NPOrpamoto)

bazosuli piseHb 80/100iHHA aHenilicbKo Moo, suwa mamemamuka, ®I1, OOI].

3. 3micT HaBYaNbHOI AUCUUNAIHK

Kpedumruli modyne 1.

NS LA WLNR

MapKoecbki npoyecu npuliHAMmSa piuieHs

Q-Has4aHHA 018 mabyasapHuUx 3a0a4

Q-Has4YaHHA HA OcHO8I anpokcumauili 019 3a0a4 21U6OKO20 HABYAHHSA 3 MIOKPINAEHHAM
HabnuxceHe duHamiyHe rnpoepamyeaHHs

Policy gradient methods

Memoou akmop-Kpumuk

HabnuxeHe 2nuboke HaBYAHHSA 3 MIOKPINAeHHAM

PekomeHO008aHA meMamuKa NPaKMu4YHuUx (cemiHapcbKux) 3aHAMb

Memotr nposedeHHA MPAKMUYHUX 30HAMb € 3AKPinAeHHs 3HAHb, HA0OAHUX HA neKUiliHux
3aHAMMAxX, 3006ymmsa yMiHb po3s’sa3ysamu peanvHi npobsaemu MNOKPOKOBO20 npuliHAMMA
oNMUMGAsbHUX pilueHb 3a 00rMomo20r0 memodie ma 3acobie HABYAHHSA 3 MIOKPIrAeHHAM.

1. BcmynHe 3aHAMMA. 308aHMAMX(EHHA KOPUCHUX pecypcis.
2. 3adaya bazamopykozo 6baHOuma

3. Mapkoscoeki npouecu npuliHAmMmsa piweHs. Memoodu GUHAMIYHO20 NPo2PaMy8aHHA. PiBHAHHA
onmumansHocmi besamaHa.

4. Memodu MoHme-Kapno

5. Memod yacosux pi3Huub

6. Anezopummu Sarsa, Expected Sarsa, Dyna-Q, Q-Ha84YaHHSA,

7. Tile coding, 6ibniomexu Keras ma TensorFlow 05 3a0a4 21ub0K020 HABYAHHA 3 MIOKPINAEHHAM,



8. [padieHmHi ma HaniszpadieHmMHi memoou,
9. Tlaycie Memod aKMop-KpUMuK

4. HasuyanbHi matepianu Ta pecypcum
Bci HeobxiOHi mamepianu micmamecsa Ha naamegopmi Piazza

https://piazza.com/national technical university of ukraine igor sikorsky kyiv polytec
hnic institute/spring2024/ka0Ox/home

bazosa nimepamypa:

1. Reinforcement Learning, second edition: An Introduction (Adaptive Computation and Machine
Learning series): Sutton, Richard S., Barto, Andrew G.: 9780262039246: Amazon.com: Books
(PDF) Algorithms for reinforcement learning | Csaba Szepesvari - Academia.edu

Markov Decision Processes | Wiley Series in Probability and Statistics

ELAKPI: CucremMHuunii aHami3 CTOXaCTHYHO PO3IOAIIEHHX CUCTEM
https://www.coursera.org/specializations/reinforcement-learning

https://piazza.com/national technical university of ukraine igor sikorsky kyiv polytechnic institute/s
pring2024/kaOx/home

S

Lodamkosa nimepamypa:

https://drive.google.com/drive/folders/1V9jAShWpccLvByv551Du0Oz06GVvzd4LV

HaByanbHUIA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNANIHU (OCBITHBOrO KOMMNOHEHTA)

5.1. J/lekuiiiHi 3aHAMMA

Ne Hazea memu nekuyii ma nepesik 0CHOBHUX MUMAHb
3/n (nepenik OudakmuyHux 3acobis, NocunaHHA Ha nimepamypy ma 3a80aHHA Ha CPC)

1 |MapkoscoKi npouecu npuliHamms piweHs. [1-6] (6 200)

2 |Q-Has4aHHA 0158 mabynapHux 3a0ay. [1-6] (2 200)

3 |Q-Has4aHHA HA OCHOBI anpokcumayili 0nsa 3a0a4 21UbOKO20 HABYAHHA 3
niokpinneHHaAMm. [1-6] (2 200)

4 |HabnuxceHe OuHamiyHe npoepamyeaHHs. [1-6] (2 200)

5 |Policy gradient methods. [1-6] (2 200)

6 |Memoou akmop-Kpumuk. [1-6] (2 200)

7 |HabnuxeHe 2nuboke HasYaHHSA 3 NiOKpinaeHHAM. [1-6] (2 200)

5.2. NpakmuyHi 3aHAMM=A

Memoto nposedeHHA NPAKMUYHUX 30HAMb € 3AKPInAeHHA 3HaHb, HO0BAHUX HA AeKUilHUX 3aHAMMAX,
3006ymmsa ymiHb po3e’azysamu peasnbHi npobsemu 3a 00MNOMO20K (PIHAHCOBUX AHAMAIMUYHUX
cumynayid

N Haszea memu 3aHAMM=A
o]

3/n

(nepenik Oudakmuy4Ho2o 3a6e3ne4yeHHs, NoCUAAHHA Ha Aimepamypy ma 3a80aHHA HA
CPC)
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https://www.academia.edu/630089/Algorithms_for_reinforcement_learning
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https://www.coursera.org/specializations/reinforcement-learning
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1 | BcmynHe 3aHAMMA. 308aAHMAMEHHA KOPUCHUX pecypcis. [4-6] (2 200)

3adaua 6azamopykoeo 6aHouma. [4-6] (2 200)

3 | Mapkosceki npoyecu npuliHammsa piweHos. Memoou OUHAMIYHO20 MPOo2PAMYBAHHS.
PigHaHHA onmumanbHocmi beamana. [4-6] (2 200)

4 Memodu MoHme-Kapno [4-6] (2 200)

5 | Memod yacosux pi3Huub. [4-6] (2 200)

6 | Aneopummu Sarsa, Expected Sarsa, Dyna-Q, Q-Has4yaHHA. [4-6] (2 200)

7 | Tile coding, 6ibniomeku Keras ma TensorFlow 0na 3a0a4y enuboko2o HABYAHHA 3

niokpinneHHam. [4-6] (2 200)

8 | padieHmHi ma HanieepadieHMHi memoodu. [4-6] (2 200)

9 | Faycie memood akmop-kKpumuk [4-6] (2 200)

6. CamocrTiitHa po6oTa cTyaeHTa/acnipaHTta

CamocmiliHa poboma cmyOeHmis nosadeae 8 onpayto8aHHi Mamepiasnie ma 8UKOHAHHI 30800Hb HA
naamegopmi ducmaHuiliHo2o Has4YaHHA Piazza

https://piazza.com/national technical university of ukraine igor sikorsky kyiv polytec
hnic institute/spring2024/ka0x/home

MoniTnKa Ta KOHTPO/b
7. MoniTMKa HaBYaNbHOI AUCUMNNIHU (OCBITHLOrO KOMMNOHEHTA)

Bumazaemocs HanexHe BUKOHAHHSA YCix 30800Hb HA naamgopmi ducmaHuiliHo2o Has4yaHHA Piazza
https://piazza.com/national_technical _university of ukraine_igor_sikorsky Kyiv_polytec
hnic_institute/spring2024/ka0x/home szidro sumoz ma indusidyansHoi cmpameaii, aky susHayae
cnyxay camocmitiHo a6o, 3a HeobxiOHocmi, M0 HAYyKOBUM KepisHUUMBOM 8UKNA0a4a / HayKo8o20
KepisHUKaQa.

8. BuAuM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBaHHA pe3y/bTaTiB HaBuaHHA (PCO)

MomoyHuli KOHMPOAb: KOXeEH cmydeHm 8U3HAYAE CMPAMERit0 BUKOHAHHSA 3080aHb (camocmiliHo
abo, 3a HeobxiOHoCcMi, Mi0 HayKOBUM KepieHUUMBOM 8UK/1a0a4a / HAYKOB020 KepisHUKA), cmaenavu
Ha memi odepxcamu 8 KiHyi cemecmpy 100 6anis.

Budu koHmpoanio :

a) MmodenbHi 3a0ayi: 5 domawHix 3a80aHb Ha Naamg@opmi OUCMAHYiliH020 HOBYAHHSA
https://piazza.com/national_technical_university_of ukraine_igor_sikorsky kyiv_polytechnic

institute/spring2024/kaOx/home (€ pekomeHdo8aHI 0bMeX eHHSA 30 KpalHiMu mepmiHamu
BUKOHAOHHSA), KOXHE 3 AKUX Moxce bymu oyiHeHe makcumym y 20 banis;

6) npakmuy4Hi Npobaemu: BUKOHAHHA Ma 8ideonpe3eHmauis NPaKMu4Ho20 MNPOEKMY y CKAaoi
KomaHOu (1-5 cmydeHmis). Makcumym 85 barnis (Kinbkicms 6asie 3a NPoEKM OOPIiBHIOE CyMi
ekcrepmHoi oyiHku (Makcumym 40 6anis) ma “KinbKocmi nozumusHuUx peakuili Ha gideo
npoexkmy (Hanp., YouTube) ma liozo koo (Hanp., GitHub: Where the world builds software -

GitHub)”.

8) HaBYAILHO-MenmoduyHi npobaemu. 3anuc éideonexkyii na knuey [Reinforcement Learning,
second edition: An Introduction (Adaptive Computation and Machine Learning series): Sutton,
Richard S., Barto, Andrew G.: 9780262039246: Amazon.com: Books/ y cknadi komanou (1-5
CMYOEHMIB), KONCHA I3 AKUX MOdce Oymu oyineHa y 75 6anie wiisixom 2010Cy8ants (HO3UMUBHI
peaxyii, Komenmapi mowjo) iHwux ynenie konekmugy (nanp., YouTube).
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https://www.amazon.com/Reinforcement-Learning-Introduction-Adaptive-Computation/dp/0262039249/ref=dp_ob_title_bk
https://www.amazon.com/Reinforcement-Learning-Introduction-Adaptive-Computation/dp/0262039249/ref=dp_ob_title_bk

2) 3aoxouysasnvHi 6asau 30 BUKOHAHHA 30800Hb i3 YOOCKOHAs1eHHA OUOAKMUYHUX MAmepianis 3
ducuyunnid Hadaemocs 8i0 20 0o 40 3aoxo4ysansHux banis.

KaneHoapHuii KOHMpPOnb: NPo8oOUMbLCA AK MOHIMOPUH2 MOMOYHO20 CMAHY BUKOHAHHA 8UMOR2
cunabycy (nponopuyiliHo KinbKocmi pobo4ux muxcHie 3a cemecmp).

Cemecmpoesuii KOHmponb: 3asnik dugepeHuitiosaHuli (cyma 6anie 3a cemecmp, O00O8UKOHAHHA 8U0i8
pobim nn. a,6,8,2)

Ymoesu donycKy 00 cemecmpo8020 KOHMPOI0: cemecmposull pelimuHz 6axaHo Mamu He MeHwe
20 6anis.

Tabnauya eionogioHocmi pelimuHaoeux 6anie oyiHKaM 3a yHieepcumemcobKo WKAA0K:

Kinbkicme 6anie OuiHKa
100-95 BiomiHHO
94-85 Lyxce 0obpe
84-75 Llobpe
74-65 3a008i5bHO
64-60 JocmamHbso
MeHwe 60 HezadosinbHo
He sukoHaHi ymosu donycky He donyweHo

9. [OopaTtkosa iHpopmauia 3 gucumnniHu (OCBITHLOro KOMNOHEHTA)

Bci HeobxioHi Mamepianu micmameca Ha Naamg@opmi Ha8YaHHA Piazza
https://piazza.com/national_technical _university of ukraine_igor_sikorsky Kyiv_polytec
hnic_institute/spring2024/kaOx/home

Po6ouy nporpamy HaB4YanbHOI gUcuMNAiHK (cunabyc):

CknageHo aupekrtop INCA, a.¢.-M.H., npodecop, yneH-kopecnoHaeHT HAH YkpaiHu KacbsaHos MNasno Onerosuy
acn., NpoBiaHWI iHxeHep-gocnigHMK SQUAD, AHapih Mukonanosuy TUuTapeHKo

YXxBaneHo Kadeaporo maTeMaTUYHUX METOAiB CMCTeMHOro aHanisy (npoTtokon Ne 13 Big 05.06.2024 p.)

MNoropg:keHo MeToauuHoo KoMicielo pakynbTeTy (npoTtokon Ne 10 Big 24.06.2024 p.)


https://piazza.com/national_technical_university_of_ukraine_igor_sikorsky_kyiv_polytechnic_institute/spring2024/ka0x/home
https://piazza.com/national_technical_university_of_ukraine_igor_sikorsky_kyiv_polytechnic_institute/spring2024/ka0x/home

