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BCTYII

[Iporpama HaByambHOI IOUCHMIUTIHM «3adadl 1 aJropuTMH ONTHUMI3AIil» CKJIaaeHa
BIJIMOBIJTHO JI0 OCBITHBO-TIPO(DECIHOT 1 OCBITHRO-HAYKOBO1 ITPOTpaMH MiATOTOBKH
Marictp
(Ha3Ba piBHS BUIIOI OCBITH)

CHeIiaTbHOCTI (HanpsIMy) 113 — IpukiajHa MaTeMaTUKa

creranizanmii

1. Onuc HABYAJBLHOI JUCIUILIIHUA

1.1. Meroro BUKJIaJaHHS HaBYAIbHOI JUCLUMIUIIHM € HAaJaHHS CTYIEHTaM TEOPETHYHUX
3HaHb Ta MPAKTUYHUX HABUYOK 3 METO/IIB 1 aJITOPUTMIB PO3B’sI3aHHA 33724 ONTUMI3AIlii.

1.2. OcHOBHI 3aBIaHHA BUBYEHHS TUCHAIIIIHA

1.

O3HaliOMJIEHHS 3 TOCTAaHOBKAMM ONTHUMI3AIIHUX 3a1a4.

2. OsHaiiomIIeHHS 3 aHATITUYHUMHU 1 YUCEIBbHUMU METOJIaMU PO3B’SI3aHHS 33/1a4 ONTUMI3aIlii.
3. 3actocyBaHHS METOJIB ONTUMI3AIli 10 pO3B’sA3aHHS ACIKHUX 3a]1a4 3 aHAI3Y JaHHX.

1.3. KinbkicTh KpemuTiB — 6

1.4. 3aranpHa KiabKicTh TOAUH — 180

1.5. XapakrepucTuka HaB4aIbHOI JUCITUILTIHA

O00B’s3K0Ba

Jlenna ¢hopma HaBYaHHS | 3aouHa (ucTaHIiiHa) hopMa HaBYAHHS

Pik miaroroBku

1-it |
Cemectp
1-it |
Jlexmii
32 rox. |
[IpakTuuHi, ceMiHAPCHKI 3aHATTS
32 ron. |
JlaGopaTopHi 3aHATTS
CamocriifHa poboTa
116 rox. |

y TOMY YHUCIIi IHIUBIyanbHi 3aBaHHS




1.6. 3amaHoBaHi pe3yabTaTi HaBYAHHS
VY pe3ynbTaTi BUBUYCHHS KypCy CTYJICHTH OBHHHI
3Hamu :
[TocTanoBkHM 33124 6€3yMOBHO1 1 yMOBHOI (CKIHUEHHOBUMIPHOT) ONTUMI3aIlii.
MeTton MHOKHUKIB Jlarpanxa.
BractuBocTi 3a/1a4i OMyKJI0T0 MpOrpaMyBaHHS, TEOPIO JBOICTOCTI.
Jlesiki grcensHI METOIU 3HAXOKEHHS €KCTPEMYMIB.
Merton onopaux BekTopiB (SVM).

Nk W=

emimu:

CdopmymioBaty 3a1auy SK 3a7a4y ONTUMI3aIL].

3anpornoHyBaTH aTOPUTM JIJIs1 O3B’ I3aHHS 3a1a4i.

3.  Hamwucaru nporpamy moBoto Python, sika peanizye 3anpornoHOBaHHiA alTOPUTM.

N —

2. TemMaTHYHHH IJIAH HABYAJIHLHOI JUCIUILTIHH.

Tema 1. besymMOBHA OJTHOBUMIpHA ONTHMI3aIlisl.

Excrpemym ¢ynkmii omgHoi 3MminHOi. HeoOXimHi 1 J0CTaTHI yMOBH €KCTPEMyMY st
mudepenmiiioBannx ¢yHkmin. Onykni ¢yHkmii, HeoOXixHi 1 JOCTaTHI YMOBU €KCTPEMYMY JUIS
onykimx (yHkmii. YucenpHl MeTOMU, MO MOTPEeOYIOTh 3HAXOHKEHHS TMOXITHOI. YHIMOIAIbHI
G yHKIII1, METO/ 30JI0TOTO TIepepi3y.

Tema 2. besymoBHa GaraTOBUMipHA ONITUMI3AIlisL.

Excrpemym ¢ynkmii omgHoi 3minHOi. HeoOXimHi 1 J0CTaTHI yMOBH €KCTPEMyMY ISt
mudepenmiiioBannx ¢yHkmid. Onykni ¢yHkmii, HeoOXixHi 1 JOCTaTHI YMOBU €KCTPEMYMY JUIS
onykimx GyHKiii. MeToau crycky.

Tema 3. 3amadya Ha YMOBHUN €KCTPEMYM.
3amaya 3 OOMEXKCHHSIMH-PIBHOCTSIMH. MeTon MHOXHUKIB Jlarpamka: HEoOXimHiI 1 JocTaTHI
YMOBH eKCTpeMyMy 1iis nudepenttiiioBannx GyHkiii. Meto mrpadis.

Tema 4. 3amaya MaTEMaTUYHOTO TPOTPAMyBaHHS.

3amaua 3 0OMEeXKEHHSIMU-HEPIBHOCTAMM 1 3a7a4a 3 00MEKEHHSIMHU-PIBHOCTSIMH 1 HEPIBHOCTSIMH.
Meton MHOKHUKIB Jlarpanka: HEOOX1HI YMOBH €KCTpeMyMy i nudepeniiiioBaHnux GyHKIIIH.
MHuoxHuku Jlarpanxa: aHai3 YyTJIHBOCTI.

Tema 5. 3anaya OnyKJIOro IpOrpaMyBaHHS.

Onykiai MHOXWHU 1 QyHKINT, iX BractuBocTi. Omnykia 3amada 3 0OMEKEHHIMHU-HEPIBHOCTIMU 1
3a1a4a 3 0OMEeKEHHIMH-PIBHOCTSIMHU 1 HEpIBHOCTAMHU. MeTo MHOKHUKIB Jlarpamka: HeoOXiaHi 1
JIOCTaTHI YMOBH €KCTPEMYMY I ONMYKIUX (yHKITIHA. Teopist ABOICTOCTI /ISt OMYKJIUX 3a7ad.

Tema 6. JIiHIWiHO-KBaIpaTUYHA 3aa4a.
3amava onTHMizamii 3 KBagpaTHYHOIO (yHKI€0 1 JIHIKHUMH OOMEXEHHSMHU. IcHyBaHHA
eKCTpeMyMy. MeTo/1 akTUBHIX 0OME)KEHb.

Tema 7. Meton onopaux BekTopiB (SVM).
MamvHHe HaBYaHHS: 3aaada kinacudikarii. Metoa omopHux BekTopiB. JIiHINHO HEpO3AUIBHI
MHOxuHH, kernel trick. ITpsima 1 gBoicTa 3amayi. [Ipuxnam.



3. CrpykTypa HAaBYAJIbHOI AMCHHUILTIHA

Kinekicts rogus
Hazeu MoaymiB i Tem Henna gopma
Ycboro Yy TOMY 9HCITi
bi§ I mab | iHO cp
1 2 3 4 5 6 7
Po3ain 1. Anropurmu
Tema 1. besyMOBHa OJJHOBUMipHA ONTHUMI3allis 22 4 4 14
Tema 2. besymoBHa GaraToBUMipHa ONTHMI3aIlis 20 4 4 16
Tema 3. 3agaua Ha YMOBHUM €KCTPEMYM 22 4 4 16
Tema 4. 3amaua MaTeMaTUIHOTO 22 4 4 16
porpaMyBaHHs
Tema 5. 3agaya onmykji0ro NporpamMmyBaHHs 30 6 4 20
Koumponvna poboma 6 2 4
Tema 6. JliHiliHO-KBaApaTUYHA 3a/1a4a 22 4 4 16
Tema 7. Meron onopaux BekTopiB (SVM) 26 6 6 14
Ycboro roaiMH 180 32 32 116
4. TeMu NpaKTHYHUX 3aAHATH
No Hazsa temu KinbkicTb
3/ TOIUH
1 OgHOBMMIpHA ONITHMI3aIlisl, HEOOX1AHI 1 JOCTATHI YMOBHU €KCTPEMYMY. 2
2 MeTo]1 3010TOTO Tepepizy. 2
3 bararoBuMipHa onTuMizariisi, He0OOXiaHI 1 JOCTaTHI YMOBH €KCTPEMYMY. 2
4 MeToa rpaZiieHTHOTO CIYCKY Ta 1HIII METOJHU CITYCKY. 2
5 Metoa MHOXXHUKIB Jlarpan»ka aJis 3a/1a4i HA YMOBHUN €KCTPEMYM. 4
6 Metoa MHOKHUKIB Jlarpamxa A 3a/1a4i 3 0OMeXEeHHIMU- 4
HEPIBHOCTSIMU.
7 OnykJi MHOXXHMHY 1 QYHKITI. 2
8 CignoBa Touka ¢yHkuii Jlarpanxa, ABoicTa 3a1aya. 2
9 Konmponvna poboma 2
10 | JliniiiHO-KBagpaTUYHA 3aa49a, IPUKIA]IH. 2
11 Mertox akTUBHUX OOMEKEHD. 2
12 [TocTanoBka 3amaui knacudikarmii. MeTo 1 OIOPHUX BEKTOPIB AJIS 4
JTIHIHHO PO3IIIBHUX MHOXHUH.
13 Perynsapusaris, kernel trick. 2
Pazom 32
5. 3aBpaHHs 1A caMoCTiiiHOT podoTH
Ne Buau, 3mict camocTiiHOT po6oTH KinpkicTh
3/ TOIUH
1 BukonaHHs qoMaIHix 3aBiaHb 3 TeM 1-7, poboTa 3 KOHCIIEKTOM i 102
JIOTATKOBOIO JIITEPATYPOIO, MiATOTOBKA J0 €K3aMEHY.
2 [TinroroBKa 10 KOHTPOJIBHOI POOOTH. 4
3 BukoHaHHS 1HAMBIyaJbHOTO 3aBIAHHS. 10
Pazom 116




6. InauBigyaJabHi 3aBIaHHSA

He nepen6aueni

7. MeToau HaBYaAHHSA

Meroau HaBYaHHS: YaCTKOBO-TIOIIYKOBHH, MPOOIEMHHUH, MOSCHIOBAILHO-UTIOCTPATUBHUN (JIEKLIT),
PENPONYKTUBHHUM (TpakTU4HI 3aHATTS). CTyIEHTH OMaHOBYIOTh YAaCTUHY TEOPETHYHOTO MaTepiary
IUIIXOM CaMOCTIHOTO O3HAHOMIICHHS 3 JIITEPaTYpOIO 1 CaMOCTIMHOTO HAlMCAHHS KOMIT IOTEPHUX
HPOTPaM.

8. MeToan KOHTPOJIIO

1. TlepeBipka BUKOHaHHS JOMAIIIHIX 3aBJlaHb, IOTOYHE OMUTYBAHHSA 32 JEKIIHHUM
MarepiajgoM.

2. IlepeBipka KOHTPOJIBHOT pOOOTH.

3. TIlepeBipka ek3aMeHaIitHOT pOOOTH.

9. Cxema HapaxyBaHHs 0aJiB

[ToTouHMIT KOHTPOJIb, CAMOCTIHHA POOOTA, IHAUBIAYaIbHI 3aBIaHHSI
IToTouHMI1 KOHTPOIIBL Kontponsna|  Pazom Icniur Cyma
pobora
T1-T7
40 20 60 40 100

MiHiManpHa KUTBKICTh OajiB 3 HaBYAIBHOI AUCHHUILIIHY, Ky 3400yBay BUIIOI OCBITH MOBHHEH
HaOpaTy mig 9ac MOTOYHOT'O KOHTPOJIO, CaMOCTIHHOI poOOTH, 1HIUBIAYaILHOTO 3aBIAHHS JUIS
JOTTYCKY JTO CKJIaJaHHS MiJCYyMKOBOTO KOHTPOJIIO (€K3aMEHY), He mepeadadeHa mporpaMoro.

Kpurepii oniHIOBaHHA HABYAJIBHUX JOCATHEHb

Tlomounuti konmpons: 6aTu HAPaXOBYIOTHCS 32 BUKOHAHHS JJOMAIIIHIX 3aBJIaHb 1 aKTUBHICTh
MiJ] Yac MPaKTUYHUX 3aHSTh.

3MICT KOHMPOALHOI pobomu: CTYACHTY MPOTIOHYIOTHCS JIB1 3374l 3 BUKOPUCTAHHS METOIY
MHOXHHMKIB Jlarpamxka: Juist po3B’si3aHHs 3a7ayl OMYKJIOro MpOrpaMmyBaHHs 1 Ui JOBEICHHS
HepiBHOCTI. MakcumanbHa omiaka — 20 6amiB. Koxne 3aBganfs ormiHioeTbes y 0-10 6amiB y
3aJIeKHOCTI BiJ] 3MICTOBHOCTI OTPUMAHOTO PO3B’SI3KY.

Exsamenayitina poboma nependavyae MTMCbMOBY BINOBib HA JBA MUTAHHS 31 CIIMCKY, KU
HA/A€ThC CTyJeHTaM. [IMTaHHS BKJIIOYAIOTH TEOPETHYHUH 1 NMpaKTUUHUN Marepiaj, SKUi
BHBYABCS MpOTAroM cemectpy. [luTanHs craBiasThecs K mpobiemHi. Jlo KOXKHOrO MUTaHHS
000B’3KOBO HaBOAMTH IMOSICHIOBAJIbHI MPUKIai. MakcuManbHa OIiHKa 3a poboTy — 40 Ganis.
BinmoBiap Ha KO’KHE MUTAaHHS OLMIHIOETHCA y 0-20 6aiB y 3aJI€KHOCTI BiJl ii 3MICTOBHOCTI.

Ikana oniHIOBaHHSA: Yomupupisnesa

Cywma GaiB 3a BCl BUIM HaBYAIHHOL .
) . Omigka
JUSUTBHOCTI TIPOTATOM CEMECTPY
90 - 100 BIZIMIHHO
70 — 89 nobpe
50 - 69 3a0B1JIBHO
1-49 HE3aI0BIIBLHO

10. PexomenioBana Jiteparypa
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OcHoBHa JiTepaTypa

. Kanmaxk M.L, Tpuyc FO.B. OcHoBu Teopii 1 METOAIB oONTUMI3aIli : HaBYAIHLHUN

nociOHuk. Yepkacu, bpama-Ykpaina, 2005.

['puropkis  B.C. OntumizaniiiHi MeTOoau Ta MoAedi : MiapydHUK. UYepHiBI
UYepHiBenbkuii Ha1l. yH-T, 2022.

Scientific Python Lectures (lectures.scientific-python.org), 2023 ed.

JonomixHa Jiiteparypa
M.T. Heath. Scientific Computing. An introductory Survey. 2002.
S. Boyd, L. Vandenberghe. Convex Optimization. Cambridge University Press, 2009.
R. Fletcher. Practical Methods of Optimization. John Wiley & Sons, 1987.
D.G. Luenberger, Y. Ye. Linear and Nonlinear Programming. Springer, 2016.
B.T. Polyak. Introduction to Optimization. 2010.
S. J. Wright, B. Recht. Optimization for Data Analysis. Cambridge University Press,
2022.

11. Ilocunanns Ha indgopmaniiiHi pecypcu B IHTepHeTi, Bigeo-iekiii, inme
MeTOAUYHE 3a0e3neYeHHs

Understanding Lagrange Multipliers Visually (video)

Sensitivity Analysis; Binghampton University (video)

Support Vector Machines (University of California): Linear SVMSs, primal form (video)
Support Vector Machines (University of California): Dual and soft-margin forms (video)
Support Vector Machines (SVM) by Example (video)
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