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1. MeTa HAaBYAJIbHOI JUCIHHUILIiHA.

Meta BUBYEHHS HAaBYAJIbHOI QUCLHUILTIHYA ,,METOAN ONTHUMI3aLil Ta JOCIIIKEHHS
omepartliii”’ momnsirae B ToMmy, mo0 chopMyBaTH y CTyAEHTIB TEOPETHUYHI 3HAHHS Ta
MPaKTHUYHI HABHYKH IIOJ0 MATEeMAaTUYHOTO MOJEIIOBAHHS CKJIQJHUX CHUCTEM, MOIIYKY
ONTUMAJILHUX PIIICHb 1 MPUHUHATTS OOIPYHTOBAHUX YIPABIIHCHKHX PIIIEHbh B YMOBaX
oOMexeHUX pecypciB. Jlucumuiina crpsMoBaHa Ha:

O  OBOJIOJIIHHA OCHOBAMHM MAaTE€MAaTUYHOTO MPOTPaMyBaHHSA: PO3YMIHHS METO/IIB
JIHIMHOTO, HEJIHIMHOTO Ta IIJIOYMCIIOBOTO MPOTrpaMyBaHHs, TeOpii ABOICTOCTI Ta
YMOB ONTUMAJILHOCTI;

O  PO3BUTOK HAaBUYOK MMOOYJIOBU Ta aHAII3y MOJIeJIel: OCBOEHHS METOI1B (hopmaizallii
MPaKTUYHUX 33/1a4, TOCIIHKEHHS OTepalliid, Teopii irop 1 IpUUHATTS PillICHb;

o  ¢GopMyBaHHS aHAJITUYHOIO Ta CHUCTEMHOTO MMCIICHHS: 3JaTHICTh MOJICIIIOBATH
peanbHl NPOLECH, OLIHIOBATH AJIbTEPHATUBHU, 3HAXOIUTH ONTHUMAJIbHI CTpATErii Ta
aHaI3yBaTH Yy TIUBICTh PIIICHb;

O  3aCTOCYBaHHSA 3HaHb y MPAKTHYHUX 33J]a4ax: MMiArOTOBKA 0 BUKOPUCTAHHS METOIIB
onTHMi3alli Ta JIOCHIIKEHHA omnepamiil y npodeciiiHii IisNIbHOCTI, 30KpeMa B
€KOHOMIII1, JIOTICTHIIl, YIIPaBJIlHHI, TEXHILI, IHPOPMALIHHUX TEXHOJIOTISAX Ta IHIIUX
chepax;

O  PO3BUTOK yMiHb IpHUMaTH €PEKTHUBHI pilleHHS: (OPMYBaHHS KOMIETEHIUN s
BUOOpY HaWKpalIuxX BapiaHTiB Al B yMOBaX 00OMEXeHb, 0araTOKpUTEPIaIbHOCTI Ta
HEBU3HAYECHOCTI.

HapuanpHa nucnmmuiiga ,,MeToau onTuMizallii Ta JOCTIKEHHS omeparii’
3akianae  (yHAAMEHT JJIs TIOJNAJBIIOr0 BHBYEHHS CHEIKYPCIB 1 3aCTOCYBaHHS
OTPUMAHHUX 3HAaHb Y HAYKOBUX JIOCIIIPKEHHAX Ta MPAKTUYHIN TIsUTbHOCTI.

IIpepeksizuru.

Jlyist miBUIieHHsT €PEeKTUBHOCTI 3aCBOEHHS JAHOTO KypCy 37100yBay BUIIOiI OCBITH Ma€
BuBYaTH (BUBUMTH) nuctuiuiiay [1I1011 ,,Maremarnunumii anamiz”, I[1T106 ,,/luckpeTHa
maremaruka”, IIIIO1 ,,Anre6pa 1 reomerpis”, III1O27 ,Teopia iMOBipHOCTEH Ta
MaremaTuyHa cratuctuka’, [111022 | IIporpamyBanHs.

2. Pe3yibTaTlH HABYAHHA.

3100yBay BUINOI OCBITH TOBUHEH BMITH TTOCTABUTH 3a]1a4y, BUOPATH METOI A ii
PO3B’s3yBaHHS, a TAKOX 3POOUTH MPABHJILHUI BUCHOBOK 1 JaTH BiIMOBIIHE TIIyMaueHHS
PO3B’SI3KY.

VY pe3ynbTari BABYCHHS HABYAIBHOI TUCIIUTLIIHYU 3/100yBay BUIIOT OCBITH IIOBUHEH
3HATH:
o METOJIM PO3B’SI3yBaHHS 3a/ay JIHIMHOTO, HEJHIHHOIO Ta LUIOYUCIOBOTO
porpamMyBaHHS,
o OCHOBHI MOJIEJIl Ta METOJIU JOCIIPKEHHS OTnepartii,
o YMOBH ONTUMAJILHOCTI Ta TEOPIIO JBOICTOCTI,
o METOAM Teopii irop, baraTokpuTepiaabHOi ONTUMI3allii 1 TIPUUHATTS PIllICHb;



BMiTH:
o TOOyIyBaTH MaTEMaTUIHY MOJICJIb ONTUMI3AIlIHOT 3a1a4i,
o BHOpaTH NPaBUIbHUI METOJ pO3B’sI3yBaHHA,
o 3aCTOCOBYBAaTM METOAM OINTHUMI3aIlli Ta IOCHTIDKEHHS Omeparii 10
NPaKTHYHUX 3a/1a4,
o AaHaJi3yBaTU OTPUMAaHI pe3yibTaTu Ta MPUHMATH OOTPYHTOBAHI PillICHHS.

HMucuumuiiga ¢opMye Taki KOMIeTeHUil Y BIANOBITHOCTI O CTaHAAPTy BHIIOL
ocBiTH crieriaabHoCT 112 — KoM’ roTepHi HayKH Ta OCBITHBOIT ITPOTPAMH:

3araJibHi KOMIETEHTHOCTI:
3KO01. 3natHicTh 10 aOCTPAKTHOIO MUCIICHHS, aHATI3y Ta CUHTE3Y.
3K02. 3naTtHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlisIX.
3KO0S5. 31aTHICTh CIIUIKYBATUCA IEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHbMOBO.
3K07. 3natHicTh A0 MOLIyKy, 0OpoOIeHHS Ta aHami3y 1HpOpMaIli 3 pi3HUX JKEPE.
3K11. 3gaTHIiCTh TeHEepyBaTH HOBI 171€1 (KPEaTHUBHICTB).

(paxoBi KOMIIETEHTHOCTI:
@®K1. 3naTHICTh BUKOPUCTOBYBATH CUCTEMHHI aHali3 SIK Cy4acHY MDKIUCUUIUTIHAPHY
METO/IOJIOTII0, M0 0a3yeThCsAd Ha MPUKIATHAX MATEMAaTHYHUX METOJaX Ta CyYacHHX
1H(MOpMAIIIHHUX TEXHOJOTISAX 1 OPIEHTOBaHA HAa BUPIIICHHS 3aJa4 aHANI3y 1 CHHTE3y
TEXHIYHUX, EKOHOMIYHUX, COIIaJIbHUX, €KOJOTTYHUX Ta 1HIIMX CKIJIATHUX CHCTEM.
®K?2. 3natHicTh GopMaizyBaTu nMpodIeMu, OIMCaH1 MPUPOTHOIO MOBOIO, Y TOMY YKCI1
3a JOTIOMOTOI0 MaTeMAaTHYHUX METOIIB, 3aCTOCOBYBATH 3arajibHi IMIIXOAH JO
MaTEeMaTUYHOTO MOJICTIOBAaHHSI KOHKPETHUX MPOIIECIB.
®KS. 3parnicts ¢GopMyTOBaTH 3aadl  ONTHMI3AINl TPH TPOEKTYBAHHI CHUCTEM
VOpaBIIHHSA Ta MPUUHATTA pIlIeHb, a caMme: MaTeMaTU4HI MOJENi, Kpurepii
ONTUMAJILHOCTI, OOMEXEHHsI, Il yMNpaBIiHHA, OOUpATH pallOHAIbHI METOAU Ta
aNTOPUTMH PO3B’SI3aHHS 3a/1a4 ONTHUMI3allii Ta ONTHMAIBHOTO KEPYBaHHSI.
®K6. 31aTHICTh 10 KOMIT IOTEPHOI peatizallii MaTeMaTUYHUX MOJIeIeH peaJbHUX CUCTEM
1 TpolEeCiB; MPOEKTYBaTH, 3aCTOCOBYBATH 1 CYNPOBOKYBAaTH MPOrpaMHi 3acoOu
MOJICIIIOBAHHS, MPUUHATTA pIllIeHb, ONTUMI3alii, oOpoOKu 1H(OpMaIli, 1HTEIEKTY-
aIbHOTO aHAJI3Y JaHUX.

Hagpeneni pe3yapTaT HaBYaHHS 32 JUCITUILIIHOIO CIIBBIAHOCATHCS 13 TAKUMU
NPOrpaMHUMU pe3yIbTATAMU HABYAHHS:

[1P7. 3naTi oCHOBH Teopii ONMTUMI3aIlli, ONTUMAIHHOTO KEPyBaHHS, TEOPii MPUHHSATTS
pillieHb, BMITH 3aCTOCOBYBATH iX Ha MPAKTHII JJI1 pO3B’sA3yBaHHS MPUKIATHUX 33134
YOPaBIIHHS 1 IPOEKTYBAHHS CKJIAJHUX CUCTEM.

[1P9. Bwmitu cTBOproBaTH €QEKTHBHI aIrOPUTMH [Jisi OOYMCIIOBAIBHUX 3a/lay
CUCTEMHOTO aHali3y Ta CUCTEM MiATPUMKH MPUUHATTS PilLICHb.



3. Onuc HABYAJBLHOI JUCHHUILIIHUA
3.1. 3araabHa indopmanis
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3.2. CTpyKTYypa 3MIiCTY HABYAJIbHOI AUCIHUILIIHH

Ha3zBu 3MmicTOBUX

KinekicTs rogusa

neHHa hopma

3aounHa popma

MOJTyJIIB 1 TEM y TOMY YHCIII y TOMY YHUCII
yChOT'O ; yCBhOTO :
7. | m. |nal. |11, | c.p. 7. | m. |na0.|iHmd. | c.p.
1 2 13141516 7] 8 |9/10]11]12]13
3micTroBuii MoayJsb 1. JliniliHe mporpaMyBaHHs

Tema 1. Ilpuknanu
3aJ1a4 JIHIHHOTO 6 2 4
IporpaMyBaHHs
Tema 2. ®opmu
3aImcy ajiad 7 2 |1 4
JHIMHOTO
MporpaMmyBaHHs
Tewma 3. BrnactuBocTi
3a7a4 JIHIAHOIO 6 2 4
MporpaMmyBaHHs
Tema 4. CumruiekcHUMA
METOZ O3B’ A3yBaHH 13 6 | 3 4
3a/1a4 JIHIIHOTO
MporpaMmyBaHHs
Tema 5. JIBoicTicTh y
JTHIAHOMY 8 2|2 4
IpOrpaMyBaHHi

Pazom3a3M 1 40 |14 6 20

3microBuii Moy b 2. CrieniasibHi 3a1a4i MeTOXiB onTUMIi3auii

Tema 6. TpancnoptHa 18 4| 4 10
3ajada
Tema 7. luckperne 29 g | 4 10
MIporpaMmyBaHHs




Tema 8. Enementu

) 10 4 11 5
TE€Opii MATPUYHHX 1ITOP
Pa3om 3a 3M 2 50 16| 9 25
Ycbnoro roaus 3a 7 90 |3015 45
ceMecTp
3micToBuii MoayJb 3. HeainiliHe mporpaMmyBaHHS
Tema 9. 3amaul
OJTHOBUMIPHOT 4 2 2
ornruMizarii
Tema 10.
KJIa'CI/F(})IKaHUI 3a1ay 16 R 6
HEJIIHIMHOTO
porpaMmyBaHHs
TewaIl.3amam =~ |\ 45 | 4 | 5 6
0€3yMOBHOI MiHIMi3allii
Tema 12. 3agam 15 | 45 6
YMOBHO1 MIHIMI3aIli1
Pa3om 3a 3M 3 60 14 | 16 20
3micTroBuii Moy b 4. bararokpurepiajibHa onTUMI3ALLIs
Tema 13.. E(i)ef(TI/IBHl 16 4|9 10
OIIHKH 1 PO3B’A3KH
Tema 14. YMOB.I/I 2 5 6
ONTUMAJILHOCTI
Tema 15. Metonn
PO3B’sI3aHHs 16 2|4 10
OaratokpuTepiaIbHUX
3aJa4
Pa3om 3a 3M 4 40 81 6 26
Ycboro roaux 3a 8 90 |22 22 46
ceMecTp
Ycboro roaun 180 |52 137 91

3.3. Temaruka Ta NUTAHHA JeKIIHHUX 3aHATH

Tema

3MICT IUTAHBb JIEKIIHHNAX 3aHATH

[Tpuknanu 3ama4q
JIHIKHOTO
porpaMyBaHHS
Ilim cTamoro
PO3BUTKY

MaremaTudHl  MOJEIl ONTHMI3AIIiMHUX 3adad  (3amaya
ONTHMAJIBHOIO MJIaHyBaHHsS BUPOOHUIITBA, 3a/1a4a PO JIETY,
3aJjaya  ONTUMAJbHOI  JOCTAaBKM  MPOIYKIli, 3aaada
ONTHUMAJIBHOI KyMBII-IPOAaXKy BaJIIOTH).

I'moGanbui  wim  cranoro po3Butky Ao 2030  poky,
porojiomieHi  pe3oyroniero  ['eHepanbHOi  AcamoOuiei
Opranizanii O0’eqnanux Hamiit Big 25 Bepecus 2015 poky
Ne 70/1, Buznaueni Ykazom Ilpesunenta Ykpainu Big 30
BepecHs 2019 poky Ne 722.




®opmu 3anucy
3a]a4 JHIHHOTO

Pizni Qopmu 3ammcy 3amay JiHIHHOTO MpPOrpaMyBaHHS
(kaHoHIyHAa ~ ab0oO  CTaHIapTHa,  CHUMETpPHYHA),  iX

porpaMyBaHHs | €KBIBAJICHTHICTh. 3BEICHHA 10 KAHOHIYHOI ()OpMU 3aIUCY.
BrnacTtuBocri BrnactuBocti momyctumoi obnacti. BracTuBocTi po3B’s3KiB
3a/1a4 JIHIMHOTO | 331241 JHIMHOTO porpaMyBaHHS. ['eomeTpuyna
porpaMyBaHHs | IHTEepIIpeTallisl 3a7a4 JIHIHHOTO MPOrpaMyBaHH.

OcHoBU cumIuiekcHOro metony. Kpurepiit onTumanbHOCTI
CumrekcHUR | 6a3MCHOTO PO3B’SA3KY 3ajadi JIHIMHOTO MporpaMyBaHHS.
METOA Kpurtepiii HeoOMexkeHOCTI LiIIbOBOI (yHKIII. ANTOPUTM

pPO3B’s3yBaHHsA
3aJ1a4 JIIHIHHOTO
MporpamMyBaHHS

cuMILIeKCHOTO MeToxy. [Ipukimanu. CKiIHYEHHICTh CUMITIIEKC-
Metony. llonmepemkennsa 3anukiItoBaHHs. MeTOAu MOLIYKY
MTOYAaTKOBOTO OTIOPHOTO PO3B’A3KY: METOI IITYYHOTO Oa3uUCy,
M-meTon.

JIBOICTICTB Yy
JTHIAHOMY
IporpaMmyBaHHi

OcHoBHI TOHATTS Teopii aABoictocTi. Ilepma Teopema
JBOICTOCTI, Jpyra Tteopema nBoicTtocTi. Ilpukmaam ix
3acTocyBaHHA. J[BOICTUI CUMILIIEKC-METO/1 PO3B’A3yBaHHS
3ajay  JIHIMHOrTO mporpamyBaHHs. [IpukimagHuii  3MicT
JIBOICTO1 3a7a4i

TpancnoptHa
3a7a4a

BrnacruBocTi TpchnopTHO'l' 3amaui. Kpurepiii icHyBaHHS
JomycTuMUX po3B’si3kiB T-3amaul. OnopHi mianu T-3agaui,
iX BJacTUBOCTI. MeTOAM 3HAXOJKEHHS MOYaTKOBUX
ONOpHUX TUTaHiB T-3ama4i: METOJT MIBHIYHO-3aX1JHOTO KYyTa,
METOJI MiHIMaJILHOTO €JIEMEHTa, METO/I MO/BIIHOI IIepeBaru,
meton Dorens. [[BoicTicTh y TpaHCHOPTHIN 3amadi. Meton
NOTEHIIAMIB  pPO3B’SI3yBaHHA  TPAHCIOPTHOI  3ajadl.
Hes6anancoBaHni TpancnopTHi 3aa4i. TpaHCOpTHI 3a1a4i 3
ocobsmBocTsiMH. Td-3aaya.

JluckperHe
IpOrpamMyBaHHs

[Tpuknaau 3a1a4 NUTOYUCETHHOTO MPOTpaMyBaHHs. 3arajibHa
MOCTAaHOBKA 3aJa4l  [UJIOYUCEIBHOTO MPOrpaMy-BaHHS.
Mertoau BiATHHAHHS: TIEpIIUA MeTO1 [ OMOp1, APYTUid METO
l'omopi 1 4acTKOBO IIJIOUYMCENBHUX 3ajlad  JIHIMHOTO
nporpamyBaHHs, TpeTid meron ['omopi. Meroa [lanpToHa-
JInesemnina pPO3B’sI3yBaHHS 3aaa4 JIUCKPETHOTO
nporpaMmyBaHHsl.  3MIIlIaHE  IUIOYUCENIbHE  BIJTHHAHHS
l'omopi. Meton TUIOK 1 MEX ISl IIJOYMCENBHUX 3a7a4
JTIHIAHOTO mporpaMyBaHHsl. 3aiaua KOMIBOsDKEpa.

EnemenTn teopii

OcHOBHI TOHATTS MaTpU4HHX irop. ONTUMaIbHI YHUCTI 1
3Mitradi ctparerii. [rpu mopsaky 2Xn ta mX2, TOMiHyBaHHI,

. rpa@iuHuii  MEeTOJ  pPO3B’SI3yBaHHS ~ MaTPUYHUX  IrOp.

MaTpUYHMX 1rOp . : ,
ItepatuBaunii  meton bpayHa-PoOiHCOH — po3B’si3yBaHHs

MAaTPUYHOI I'PHU.

3azadi YHiMoganbHl  QyHKUIi. Meroau MOUIYKYy  MIHIMyMY
O,Z[iOBI/IMipHO'I' YHIMOJAJIBHUX (DYHKI[II: METOJ MOAUIY BiApI3Ka HABMLI
. METO MXOTOMIi), METOJ 30JI0TOrO Iepepi3y, METO
onTUMI3aIii ( e ): H PEPI3Y, A

di60oHAYT1, METOJT BUIIAJJKOBOT'O TIOIIIYKY.




3aranpbHUN BUTIISI 3a/1ad MAaTEMATUYHOTO MPOTPaMyBaHHS.
Knacudikamiss | Kmacuyni 3amaui  omTumizariii, 3amadi 3 HEJTIHIHHOIO
10 3azad [ITHOBOIO (DYHKITIEIO 1 JIHIMHUMU 96Me>KeHHﬂMH, 3aayl
HEJIHIHHOTO KBaJPaTUIHOTO, OITyKJIOTO 1 cenapabenbHOTro
MporpamMyBaHHS | IpOrpaMyBaHHSI. ['eoMeTpudHa  IHTEpIpeTamis 3aaad
HEJTIHIMHOTO IpOorpaMyBaHHSI
JlocTaTHi  yMOBH ONTHUMAJIbHOCTI  JIPYTOrO  TMOPSAKY.
3anaui Kpurepiit CunbpBectpa. OCHOBHI METOAM BUPILIECHHS 3aj]a4
11 | 6e3ymoBHO1 0e3yMOBHOI MiHIMI3aIlli: METOJ TPaJlEHTHOTO CIYCKY,
MI1HIMI13aI1 TrpaieHTHUH MeTOJ 3 TMOJAPIOHEHHSM KpPOKY, METOJ
HAWUIIBUIIOTO CITYCKY.
[TobynoBa ¢ynkmii Jlarpanxa. HeoOxiaHi yMOBH yMOBHOTO
12 32.1;[?1q.i YM.OBHO'I' EKCTPEMYMY. yMOBI/I. Kapyma-Kyna-Taxkkepa. I[OCTaTH%
MIHIMI13aI1li yMoOBHM ontumanbHOCTI. Teopema Kyna-Takkepa mis 3amaqi
OTMYKJIOTO ITPOTpaMyBaHHS.
[locTaHoBKM 3agay  OararokKpurTepialibHOI  ONTHMI3alii.
EdextuBHi (ontumainbhi 3a Ilapero) Tta crnabko edexTuBHI
EdexTusHi (ontuManeH1 3a Creitepom) OLIHKHU 1 po3B’si3ku. ['eomer-
13 | oriHKH 1 puyHa iHTepnperaiis. BiacHo edpexkTuBHI (OonTUMAaNbHI 3a
PO3B’SI3KU JxodpdpionoM) 1 cnpaBkHbO €PEeKTUBHI (ONTUMAIbHI 3a
bopeeitHoM) omiHKH 1 po3B’s3ku. B3aeMo3B 30K MK
HOHATTSIMU €()EKTUBHOCTI PI3HUX THUIIIB.
14 YMoBH - 3al.“aJ'IBHi YMOBHU ONTHUMAaNbHOCTI. BIacTuBOCTI epeKTUuBHUX
ONTHUMAJIBHOCTI | OLIHOK. YMOBH BJIACHO1 €()eKTHUBHOCTI.
Metoau 3BeicHHs 3a/1aul OaraToKpUTEpiaibHOT ONTUMI3AIliT
70 3a/Jadl HEJIIHIHHOTO NpOorpaMyBaHHS: METOJ 3TOPTOK,
Meronu MYJIBTUIUTIKATABHI ~ 3TOPTKHU, 3TOPTKH  HOPMaJII30BaHUX
15 PO3B’sI3aHHS . KpuTepiiB.  MeTom  IOCTYMOK, MeTonu Hi.J'IBOI:’,OF.O
OaratokpuTepia | mporpaMmyBaHHs, METO/ TepeOopy Ha HEPIBHOMIPHINA CITII.
JBbHUX 3a/a4 Meron miHeapuzaiii, Mmetoau mrpadHux (QyHKIH, METOAH
IIEHTPIB, METOJT MOXKJIMBHX HanpsMKiB. [Ipuknaau. CyuacHi
nigxoau 10 nooynosu Gppouty Iapero
3.4. TemaTukKa Ta NUTAHHA NPAKTUYHUX 3aHATH
No HaszBa Temu
1 | IToObynoBa MaTeMaTHYHUX MOJCJIECH 33724 onTUMI3aIlli

3BefIcHHS 3a1a4i JIIHIHOTO MpOoTpaMyBaHHs 10 KAHOHIYHOI (hOpMH Ta 10
CUMETPHUYHOI (hopMH

['padiuamii MeTo po3B’sI3yBaHHA 3a/1a4 JIIHIMHOTO MPOTrpaMyBaHHSI

CuMIuIeKCHUHM METOJT PO3B’I3yBaHHS 3a]1a4 JIIHIMHOTO MPOrpaMyBaHHs

Metoau 3HaX0KEHHS MOYaTKOBOTO OMOPHOTO 1iany: MeToJl XKopaana-I'aycca,
METOJ] ITY4YHOi 0a3u, M-meTon

JIBOICTICTB Yy JIIHIHHOMY IPOrpaMyBaHHI




JIBOICTMI CUMILIEKCHUM METOJ

TpancnopTHa 3a7a49a. MeToau 3HaXO0KEHHS MTOYaTKOBUX OMOPHUX TUTaHIB. MeTo
MOTEHIAJTIB

Hes0anancoBani TpaHcnopTHi 3a7a4i. TpaHCIOPTHI 3a1a4i 3 0COOIMBOCTAMU

[{ilouncenpHe MporpaMmyBaHHs: nepiuii MmetoJ1 ['omopi

11

Hpyruii metoa ['omMopi 17151 4aCTKOBO HUJIOYMCETBHUX 3a/1a4 JIHIHHOTO
IpOrpaMyBaHHS

12

Po3B’s13yBaHHS 4aCTKOBO AMCKPETHUX 33424 JIHIHHOTO IPOrpaMyBaHHS

13

3ajada KOMiBOsSDKEpa

14

MaTpuuHi irpu Hopsaky 2xn 1a mx2, rpabidHUN METO

15

Po3B’s13yBaHHs MAaTPUYHOI TPH 3BEJICHHSM JI0 33ja4i JIIHIMHOTO MporpaMyBaHHs

16

3aiayi HETIHIMHOTO NPOrpaMyBaHHs: TpadiuHUi METO PO3B’sI3yBaHHS

17

3anayil HENTHIHHOTO MPOrPaMyBaHHs: METOJI MHOKHUKIB Jlarpanka, yMOBU
Kapymia-Kyna-Takkepa

18

3aiadi 0araTOKpUTEpIaIbHOI ONITUMI3AIlI1: 3HAXO/PKEHHS €()eKTUBHUX Ta CJIa0KO
e(EeKTUBHUX OIIIHOK 3a JIOTIOMOI'0K0 TEOMETPUYHOI IHTEpHpeTaIli

19

3BeIeHHs 3a71a4il OaraToKkpuTepiaabHOT ONTUMI3AII 10 3a/1a4ul HEeJHIIHOTO
MIpOTpaMyBaHHsI METOJIOM 3TOPTOK

3.5. 3aBaaHHs A1 CaMOCTIHOIL podoTH

CamocriiiHa po0oTa 3100yBadviB BUINOI OCBITU ckiagae 91 roauny. Posmomin

CaMOCTIMHOT poOOTH 32 BUIaMU HaBUAJILHUX POOIT:

o

o

o

MATOTOBKA JI0 JIEKI[IMHUX 3aHATh — 12 TOJINH;

MIJIFOTOBKA JI0 MPAKTUYHKUX 3aHATh Ta IX BUKOHAHHS — 25 TOJIUH;
BUKOHAHHS 3aBJaHb sl CAaMOCTIHHOI poO0TU — 4 TOJUH;
MiITOTOBKA J10 3aJliKy — 10 roaux

MiJITOTOBKA 110 ek3aMeHy — 40 roauH.

Temu 3aBaaHb 1J151 CAMOCTIiHOT po00OTH

Ne HaszBa Temu
1 | Il ctamoro po3BUTKY
2 | CkiH4YeHHICTh cuMIUIeKc-MeToay. IlonepekeHHs 3alMKIIOBAHHSL.
3 |ITpukiannuii 3MiCT IBOICTOI 33724l
4 | Td-3agauga
5 |Tperiit merox ["'omopi
6 | Meron JlaneroHa-JIneBesnina po3B’si3yBaHHS 3a7a4 JUCKPETHOTO MPOrPaMyBaHHSI
7 | MeToza riyiok 1 MexX JUIS I[IJIOYHCEIBbHUX 3a1a4
8 | IteparuBuuii Mmeton bpayHa-PoOiHCOH po3B’si3yBaHHs MAaTPUUYHOI I'pU
9 | Metoau nouyKy MiHIMyMY YHIMOJAIbHUX (DYHKITIH
10 | OcHOBHI METO/IM BUPIIIECHHS 3324 0€3yMOBHO1 MiHIMIi3aIlii
11 | YMOBH onTUMaJIBHOCTI B 33J]a4aX OaraTroKpuTepiaabHOi ONTUMI3AIlil
12 | CygacHi maxoau a0 mooymosu ¢pporTty Ilapero




4. OcBIiTHI TEXHOJIOTiI, METOAM HABYAHHSA i BUKJIaJaHHS
HAaBYAJILHOI IUCIHMILIIHNA

JIekIiii, MpaKkTU4HI 3aHATTS, TECTYBAaHHS, ayJUTOPHE Ta TUCTAHIIIWHEC OHJIAMH-
HaBYaHHS 3 BUKOPUCTAHHSIM BiJCO3aIKCIB JICKIIIHHUX Ta MPAKTUYHUX 3aHATH T4 CHCTEM
Google Meet i Classroom.

MeToau HABYAHHSA

o BepOanbHI METOAM (JIEKIIisl, TOSICHEHHS, PO3TIOBIAb TOIIO);

o TPAKTUYHI METOIH (MPAKTUYHI 3aHATTS);

o pobota 3 iHpopMaIITHIMH pecypcaMu: 3 HABYAIbHO-METOIUYHOIO, HAYKOBOIO,
HOPMAaTUBHOIO JIITEPATYPOIO Ta IHTEPHET-PECYPCaAMU;

o CaMOCTiiiHa poOoTa HaJ I1HJIMBIAyaJbHUM 3aBIaHHSAM abo 3a MPOrpaMoro
HABYAJIBHOI TUCIUTUIIHY;

o JUCTaHIIHEe HABYaHHS 3 BUKOPUCTAHHSIM oHjaiH-miargopm Google Meet ta
Google Classroom.

5. @opMu i METOAM KOHTPOJIIO TA OLiHIOBAHHSA

Buau ta popmMu KoHTpPOIIIO:

HOMOYHUIl KOHMPONL: yCHE ONUTyBaHHs ((QpoHTaibHEe abo BHUOIPKOBE Ha
JEKLISIX 1 NPAKTUYHMX 3aHATTAX); NHCbMOBE OMNMUTYBAaHHS 3700yBaya OCBITH
(KOHTpOJIbHI pOOOTH, CaMOCTiiiHa PoOOTa, TECTYBAaHHS); 3aXMCT 1HAMBIIYAJTbHUX
MPaKTUYHUX POOIT;

niOCyMKo8UIl KOHMPOJIb — 3aJIIK Y 7 ceMecTpi, eKk3aMeH (ycHul) y 8 cemectpi.

3aco0u ouiHIOBAHHSI: BUMIPIOBaHHS Ta (ikcailis piBHS 3HaHb 3/100yBayiB
OCBITH 3/IIACHIOETHCS 3a JOTMOMOTOI0 CTOOANIbHOI kanu omiHoBanHs ECTS.

6. Kpurepii Ta 3aco0u OLiHIOBAHHSA Pe3YJIbTATIB HABYAHHS
3 HABYAJIbHOI TUCIHUILIIHU

6.1. Kpurepiem ycmimHOro miiCyMKOBOr0 ONIHIOBAHHAA € JOCSITHEHHS
3100yBadueM BHUIOI OCBITH MiHIMAJbHUX TIOPOTOBHX pIBHIB (0amiB) 3a KOXHUM
3aMJIaHOBaHUM PE3yJIbTaTOM HABYAHHS, CyMa AKUX He MeHia 50 Oanis.

MiHiMaJIbHUI TTOPOTOBHM PIBEHb OLIIHKM BU3HAYAETHCA 32 JOMOMOTOI0 SIKICHUX
KpUTEPIiB 1 TpaHC(POPMYETHCS B MiHIMAJIbHY TTO3UTUBHY OLIHKY YHCIIOBOT (PEHTHHTOBOI )
IIKaJIH.

Cucrema OIIHIOBaHHS PIBHS HaBYAJIBHUX JOCATHEHD IPYHTYETHCS Ha MPUHITUIIAX
ECTS Tta € nakonuuyBasibHOIO. [IpoTsiroM cemectpy 3100yBaul OCBITU BUKOHYIOTh
1HAUBITyaIbHI TIPakTH4HI poboTr. KoxkHa poOoTa OILIHIOETHCS MakcuMyM 12 Gamamu.
Bceroro 3a cemectp MoxHa HaOpatu 60 OamiB (IUB. TAOIHUITIO HUKYE).



Po3noain 6aiB, iki OTPUMYIOTH 3100yBa4i BUILOI OCBIiTH

[ToTOYHMI KOHTPOJIb . [ToToYHMI KOHTPOJB Exks3a-
3anik | Cyma
T1, T2 | T3,T4| TS5 T6 T7 T8 |T9-T12[T13-T15 MCH | Cyma

15 15 15 15 40 100 15 15 15 15 40 100

T1 —T15 — TemMu 3MICTOBUX MOJIYJIB.

[TincyMKOBHMII KOHTPOJb — KOMIUIEKCHE OI[IHIOBAHHSA pIiBHSA C(HOPMOBAHOCTI
TUCIMIUTIHADHUX ~ KOMIIETEHTHOCTEH. @opMa  MiJICYMKOBOTO  KOHTPOJII 3
JTUCHUIUTIHK — 3K y 7 ceMecTpi, ek3aMeH (YCHHi) y 8 ceMecTpi.

Ha 3amiky (7 cemecTp) mpOMOHY€ThCS 1Bl MPAKTHYHI 33/4ayi, KOXKHA 3 SIKHUX
owiHtoeThes 20 Ganamu.

Ha ex3ameH1 KO€H eK3aMeHalIiHUK OUIET MICTUTh Ba TEOPETUUHUX MUTAHHA 1
JBa TpakTU4Hi 3aBiaHHs. OILHIOBaHHA TPOBOAUTHCA 3a 40 OaJIbHOIO MIKAJIOHO.
MakcuMalibHa KUJIBKICTh 0ajiB, sika MOXe OyTH oJiepKaHa CTYJACHTOM 3a BIIANOBIIb Ha
KOXKHE TeopeTHuuHe muTaHHs — 10 0amiB, a 32 po3B’sI3yBaHHSI MPAKTUYHOTO 3aBAaHHs — 10
OautiB.

[TopsAn0K OLIHIOBaHHS TEOPETUYHUX TUTAHD TAKHA:

10 6anie — na"a MOBHA BIANOBIAb HA ITUTAHHS,

8 banie — 1aHa BIANOBIAb HA MUTAHHSA 3 HE3HAYHUMHU HEIOJIIKAMU,

7 6banieé — € 4aCTKOBA BIJMOBIIb HA TUTAHHS 1 MIpKYBaHHS, K1 MOXKYTh JJaTH MIOBHY
BIJIIIOBI/b;

6 6anie — € MpaBWIbHI JIOTIYHI MIPKYBaHHs, ajie AEsKi 3 KIOYOBHUX MOMEHTIB
MOXXYTb OyTH OOTPYHTOBaHI HEJJOCTATHHO;

5 6anie — € npaBUIIbHI JIOT1YH1 MIPKYBaHHSI, K1 MOTJIM O MMPUBECTU JO MPABUIILHOT
BIJIMOBI/1 HA MUTAHHS;

4 6anu — y paBUIbHIN MOCHII0BHOCTI JIOTIYHUX MIPKYBaHb BIICYTHI J€sIK1 €Tallu,
KirrouoBi MOMEHTH HE OOTPYyHTOBAHO;

3 6anu — € IeBH1 MIPKYBaHHS, K1 HE JalOTh BIJIMIOB1/II HA TUTAHHS,

1l 6an — y TOCHIIOBHOCTI MIPKYBaHb TPUCYTHI JIUIIE JAESIKI €Tanu, KJIFYOBI
MOMEHTH MTUTaHHS HE PO3KPUTO;

0 6anie — KO BIAMOBIAI HEMa€E, a00 BIAMOBIAL IIUIKOM HEBIpHA.

[opsiioK OIIHIOBAHHS MPAKTUYHUX 3aBJIaHb TAKH:

10 6anie — oTprMaHO PABUWIBHY BiAMOBIIb. OOIPYHTOBAHO YC1 KIIFOUYOBI MOMEHTH
PO3B’SI3yBaHHS;

8 6anie — HaBEACHO JIOTTYHO MPABUIIBHY MOCIHIIOBHICTh KPOKIB PO3B’SI3yBaHHS.
Jlesiki 3 KIIIOYOBUX MOMEHTIB PO3B’SI3yBaHHS MOXKYTh OyTH OOIPYHTOBaHI HEJJOCTATHbHO;

7 6anie — HaBEJEHO JIOTIYHO MPaBUJIbHY IMOCHIOBHICTh KPOKIB PO3B’sI3yBaHHS.
Jlesiki 3 KIIFOYOBMX MOMEHTIB PO3B’SI3yBaHHS MOXKYTh OyTH OOTPYHTOBaHI HEAOCTATHHO.
MosxiuBi 1-2 He rpy01 NOMHIIKK a00 OMUCKH B OOYMCICHHSIX, IEPETBOPEHHSX, 1110 HE
BITMBAIOTh HA MPABUJIBHICTH MOAAIBIIOTO X0y PO3B’sI3yBaHHS;

6 Oanié — HaBEIEHO JIOT1YHO MPABWIBHY TOCIIJOBHICTH KPOKIB PO3B’sS3yBaHHS.
Jlesiki 3 KJIFOUOBUX MOMEHTIB OOIPYyHTOBAaHO HeAOCTaTHHO. MoxkiuBi 1-2 momuiiku abo
OIMUCKH B 0OYHMCIIEHHSX a00 MEPETBOPEHHSIX, 1110 HE3HAYHO BIIMBAIOThH HA MPaBUIIbHICTD




MOJAJILIIOTO X0y pO3B’si3yBaHHs. OTprMaHa BiANOBIAb MOXKe OyTH HEMPABUIBHOIO 200
HETOBHOIO (pO3B’si3aHa MPaBUJILHO JIUIIIE YaCTUHA 3aBIAaHHSA);

4 6anu — y mpaBWIbHIN TOCTIIOBHOCTI X0Iy PO3B’sI3yBaHHS BIJCYTHI J€SIK] €TaIlH.
KirouoBi MOMEHTH pO3B’si3yBaHHS He OOIpyHTOBaHO. MokiauBi 1-2 MOMUIKK B
o0YHCIIeHHSX a00 MEePEeTBOPEHHSIX, IO BIUTMBAIOThH HA MOAAIBIINMA X1 pO3B’I3yBaHHS;

3 6anu — y IpaBWIbHIN TOCTIIOBHOCTI X0Iy PO3B’sI3yBaHHS BIJCYTHI J€SIK] €TaIlH.
KirouoBi MOMEHTH pO3B’s13yBaHHS HE OOTPYHTOBaHO. MOKJIMBI MOMHIIKHA B OOYHCIICHHSIX
a00 TEepeTBOPEHHAX, 10 BIUIMBAIOTh HA MOJAJBIIMK X1J po3B’s3yBaHHsA. OTpumana
BIJIMOB1Ab MOKE OYTH HEMOBHOIO a00 HEMPaBUIIbHOIO;

2 6anu — y TIOCTIJOBHOCTI XOJIy PO3B’SI3yBaHHS IPHUCYTHI JIMIIE JESKl €TaIu
po3B’sizyBaHHs. KirouoBi MOMEHTH pO3B’si3yBaHHA He 0O0rpyHTOBaHO. OTpumaHa
BIJIMOB1Ib HENIPABUJIbHA,

1l 6an — y TOCHIZIOBHOCTI XOJy PO3B’S3yBaHHS MPHUCYTHI JIMIIE JESKI €Taru
po3B’si3yBaHHs. KillOUOBI MOMEHTH pO3B’SI3yBaHHA HE OOIPYHTOBAaHO. 3aBAaHHS
pO3B’si3aHE HE MOBHICTIO;

0 6anié — cTyIeHT HE IPUCTYIIMB JI0 PO3B’SI3yBaHHs 3aBIaHHS a00 MPUCTYTUB 10
HOT0 pO3B’sI3yBaHHs, ajie oro 3aMcy He BIANOBIAAIOTh 3a3HAYEHUM BUIIE KPUTEPISIM.

Ominka 3700yBava BHUINOI OCBITH Ha TMIJICYMKOBOMY MOAYJBHOMY KOHTPOJII
(icnuTi) € cymMoro OaiiB, OepKaHUX 32 BIJIOBIIb Ha TEOPETHUYHE MUTAHHA 1 KOXKHE
MpaKTUYHE 3aBJIaHHA €K3aMEeHalliitHoro OieTa.

[TimcyMKoBa OIIHKA 32 CEMECTP € CyMOIo 0aiiB, oJepKaHuX 3100yBaueM BHUIIO1
OCBITM Ha BCIX MOAYJBHUX KOHTPOJsAX. BigTak, 3rilHO 3 HACTyIHOIO TaOJIULEIO,
BHUCTaBJISIETHCS OIIHKA 32 TOTPiOHOIO MIKAJIOTO.

6.2. lIkana ouinoBanHsa: HanioHaabHa Ta EKTC

. . Ouinka 3a mkanow ECTS
Ouinka 3a HaiOHAJILHOIO
. MosicHenHs 3a
IKAJI0I0 Ouinka (0aam)
PO3LIMPEHOI) HIKAJIOI0
BinminHo A (90-100) BIZIMIHHO
B (80-89 xe 100pe
JloGpe ( ) Ayxe 106p
3apaxoBaHo C (70-79) no6pe
3AN0BLILHO D (60-69) 3a/I0BUILHO
! E (50-59) JOCTaTHBO
HE3aI0BIJILHO
FX (35-49) (3 MOXJIMBICTIO TIOBTOPHOTO
CKJIQJIaHHs)
(HEe3a/10BINBHO) 3
He3anoBiibHO 000B’ I3KOBUM
CaMOCTIHHUM TTOBTOPHHUM
F (1-34) P
OTIPAITIOBAHHSM OCBITHBOTO
KOMITOHEHTa 10
TIepeCKIIaTaHHs




Ha orinky ,,BiIMIHHO”’ 3aCITyTOBYE€ 3100yBay BUILIOi OCBITH, SIKUI BUSIBUB BCEO14HI,
CHCTEMaTH4HI Ta TJIMOOKI 3HAHHS, 3/JaTHICTh CaMOCTIMHO BHUKOHYBAaTH 3aBJaHHS,
nependadeHi nporpamoro. Taka oliHKa repeadavac TakoK 3aCBOEHHS 37100yBayeM BHUIIO1
OCBITH B3a€MO3B'SI3Ky OCHOBHHMX IOHSTh IHUCIHUIUIIHUM Ta iX 3HAYCHHS IJI1 HAOyTOi
npodecii.

Ouinky ,,100pe” CTaBJIATh 3/100yBavy€Bl BUINOI OCBITH, SKHW 3aCBOIB HaBYaJIbHO-
MPOrpamMoOBUIl MaTepian y MOBHOMY 00Cs31, YCIIIIHO BUKOHYE NEpe10aueHl MporpamMmoro
3aBJlaHHs, TOOTO 3700yBaueBi BUIIOI OCBITH, SKUH 3aCBITYMB CUCTEMAaTUUYHUM XapaKTep
3HAHb 13 AUCIUILIIHMU 1 3JaTHUN 10 1X CAaMOCTIMHOTO MOIIOBHEHHS i1 OHOBJICHHSI Y MPOIIeC]
MOJJIBIIIOI HABYAIBHOT pOOOTH 1 IPOdECIHHOI MISITBHOCTI.

Ha or11iHky ,,3a10BUIBHO” 3aCITyroBYy€E 37100yBa4 BUIIO1 OCBITH, IKMI BUSBUB 3HAHHS
OCHOBHOT'O HaBYAJILHOT'O MaTepiaay B 00cs31, HEOOX1THOMY IS MOJAIBIIIOr0 HaBYaHHS
1 MaiOyTHBOI poOOTH 3a mpodeciero, 3AaTHUN BUKOHYBATH 3aBJaHHs, IepeadadcHi
mporpamMoro. Sk mpaBuiIO, IO OILIIHKY BHCTaBISAIOTH 3400yBadaM BHIIOI OCBITH, SIKi
MPUITYCTUIIUCA OTPIXIB y BIJAMOBIAI HA ICIHUTI Ta MPU BUKOHAHHI €K3aMEHAIllMHUX
3aBJjaHb, ajie IIPOJIEMOHCTPYBAIH CIIPOMOXKHICTh YCYHYTH iX.

OuiHKy ,,HE3aJ0BUIBHO’ CTaBIATh 3700yBaueBl BHUIIOI OCBITH, Y 3HAHHSAX SKOTO €
IIPOTAJIMHK, SKHH IMPHUITYCTUBCS MPUHIUIIOBUX TNOMHJIOK y BHKOHAHHI Mepea0adeHnX
MIPOTPaMOI0 3aBJIaHb.

6.3. 3aco0u oiHIOBAHHSA

3aco0aMu OIIIHIOBaHHS Ta JIEMOHCTPYBaHHS Pe3yJIbTaTiB HABYAHHS €:

- 1HAMBITyadbHI MPAKTUYHI JOMAIITHI pOOOTH;

- Ipe3eHTAaIll] pe3yJIbTaTiB BAKOHAHUX 3aBJaHb Ta Aociimkers [H/I3;

- YCHHUM KOHTPOJIb Y BUTJISAJII 1HAWBIYaIbHOTO Ta (PPOHTAILHOTO ONMUTYBAHHS Ha
JIEKITISIX Ta TPAKTUIHUX 3aHATTSX.

7. Ilepejiik NUTAHB /11 CAMOKOHTPOJIIO TA MIICYMKOBOI'0 KOHTPOJIIO
HABYAJbHHUX J0CATHEHb 3100yBaviB 0CBITH

MatemaTuHa MOJENb ONTUMAJILHOTO MJIaHYBaHHS BUPOOHUIITBA.
MareMatryHa MO 3a/1a4l TIPO JIETY.

MatemaTuHa MOJENb 3a/1a4l ONTUMAIBHOI JOCTABKU MPOIYKIII.
MareMaTtryHa MOJIeIh 33/1a4l ONTHUMAJIBHOI KYITIBJII-POIaXKy BATIOTH.

Pi3n1 hopmu 3anucy 3ama4 JiHIKHOTO TPOTrpaMyBaHHS.

BnactuBocti gomyctuMoi 007acTi 3a1a4i JIIHIHHOTO MPOTpaMyBaHHS.
BiactuBocTi po3B’s3KiB 3a4a4i JIIHIHHOTO MTPOTpaMyBaHHS.

['eoMmeTpuyHa iHTEpIIpeTAallis 33/1a4 JIHIHOTO MPOTrpaMyBaHHS.

Kpurepiit onTuMaibHOCTI 6a3UCHOTO PO3B’S3KY 3aa4l JiHIHHOTO MPOorpamMyBaHHS.
Kpurepiit HeoOMekeHOCT! IIbOBOT (PYHKIIIT 3a/1a41 JTIHITHOTO MPOrpaMyBaHHS.
CuMrinexkcHui MeTo ] po3B’I3yBaHHs 3a7a4 JIHIHHOTO MPOrpaMyBaHHS.

MeTton mTydHOTO 6a3KCy MOLIYKY ITOYaTKOBOTO OMIOPHOTO TUIaHY.

M-meTon po3B’si3yBaHHS 3a1a4 JIHIMHOTO MTPOTrpamMyBaHHS.

OcHoBHI NOHATTS Teopii n1BoicTocTi. [loOynoBa nBoicToi 3aaayi.
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ITepiia Teopema JBOICTOCTI.

Jlpyra Teopema JBOICTOCTI.

JIBoicTUii CUMIUIEKC-METO/1 PO3B’sI3yBaHH 3a7a4 JIHIHHOTO IporpaMyBaHHs
TpancnopTHa 3a1a4a: BIaCTUBOCTI, KpUTEPiil ICHYBaHHS AOMYCTUMHUX PO3B’S3KIB.
MeTtoau 3HaXOMKEHHS TOYATKOBUX OMOPHMX IuTaHiB T-3a1aui.

MeTto noTeHIianiB po3B’I3yBaHHs TPAHCIIOPTHOI 3a/1a4i.

Hes0anancoBaHi TpaHCIIOPTHI 3a/aui.

TpancriopTHi 3a/1a41 3 0COOIUBOCTIAMM.

[{imouncenbHe TporpaMyBaHHs: nepuuii merox I'omopi.

[{imouncenbHe IporpaMyBaHHs: 1pyruii meroa ['omopi.

[inouncensHe porpaMmyBaHHs: TpeTi meToa ['omopi.

Merton TJI0K 1 MeX IS IUIOYHCENTbHUX 3a/1a4 JIIHIHOTO ITporpaMyBaHHS.
3aaua KOMIBOSKEDPA.

OcCHOBHI TOHATTS MAaTPUUYHUX 1rop. ONTHUMaNIbHI YKCTI 1 3MIIIaH1 CTpaTerii.
Irpn nmopsiaky 2xn ta mx2.

Merton nozaity BiJipi3Ka HaBILI NOLIYKY MIHIMyMY YHIMOAQJIbHHUX (DYHKIIIH.
Mertoza 30510TOr0 nepepizy NoUyKy MIHIMyMY YHIMOJAIbHUX (PYHKIIIH.
Krnacudikarist 3a1a4 HeIHIHHOTO TPOrpaMyBaHHS.

['eoMmeTpuyHa 1HTEpIIpETALlis 33a/1a4 HENIHIIHHOTO.

OcHOBHI MeTOAM BUPIIIEHHS 33724 0€3yMOBHOI MiHIMI3aIlli.

[TobynoBa ¢ynkuii Jlarpanka. HeoOx11H1 yMOBH YMOBHOTO €KCTPEMYMY.
IporpaMyBaHHs

HocraTHi ymoBu ontuMainbHOcTl. Teopema Kyna-Takkepa mig 3a1adi OIyKJIOro
IporpaMyBaHHs.

[TocTanoBkHU 3a1a4 GaraTOKpUTEPiaIbHOI ONTHUMI3AIII].

EdexTuBH1 o1inku 1 po3B’s13ku. ['eomeTpuuHa IHTEpIIPETAILLis.

Cnabko e(eKTHBHI OLIIHKY 1 PO3B’s3KHU. [ 'eoMeTpruHa IHTEpIpeTaLlis.
BracHo edeKTHBHI OLIIHKY 1 PO3B’ SI3KH.

CrnpaBxHbO €(hEeKTUBHI OI[IHKH 1 PO3B’ A3KHU.

B3aeM03B’ 430K M1k HOHITTSIMU €()EKTUBHOCTI PI3HUX THIIIB.

3aranapHl YMOBH ONTUMAJILHOCTI 3a71a4 OaraTOKpUTEp1aabHOT ONTUMI3aLlli.
Mertoau 3BeicHHS 3a/1a4ul OaraToKpuTepiaabHOI ONTUMI3AIIIT 0 3a7a4l HEJIIHIHHOTO
porpaMyBaHHSI.

8. PexomeHnioBaHa Jiteparypa

BbypennikoBa H. B., 3eninceka O. B., Ymkaneuko 1. M., bypennikos HO. HO.
OnTuMizaliiiHi METOAM Ta MOJIEIl — HaBYaJbHUH 1mociOHuK. / Biannig: BHTY,
2019. 121c.

Bonommu O.®., Mamenko C.O. Teopis npuitHaTTsS pimeHs: HaBuanbawmii
nocionuk. / Kuis : BIIL] ,,KuiBcekuit yniepcurer”, 2010. 336 c.

['puropkis B.C., I'pnropkis M.B. OntumizaiiiitHi MeTOA¥ Ta MOJIEINI : MiIPYYHHUK.
/ YepHisi : YepHiBenbkuit Hatl. yH-T, 2016. 400 c.

Zaituenko FO.I1. lochimkenns: onepaiiii, 7-me Bun. / KuiB: BugaBauuuii Jlim
,,Ci0B0”, 2006. 816 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[E—

Jlapory6enps B. B., Jlanoryoeus T. C., @inorenos O. [[. Metonu ontumizarii —
niapyunuk. / Kuis: KIII im. Iropst Cikopebkoro, 2018. 229 c.

MateMaTuyHi METOIU TOCIIKeHHS oniepariil : miapyunuk / €. A. JlaBpos, JI. I1.
[Tepxyn, B. B. enapuk Ta iH. / Cymu : CyMChbKUHN Jep>KaBHUN yHIBEpCHUTET,
2017. 212 c.

Hedrvonos I0.M., I'anumpka T.FO. MeToau ontumizariii B mpukiaaax i 3agavax.
Hapuansauit nocionuk. / Kuis : ,,Kormop”, 2024. 324 c.

Haciunuk I'.C., Kymmnipuyk B.J. Metomu ontumizanuii: HauaneHuil HociGHHK.
Yactuna 1./ Yepnibmi : BugaBuuuuii aim ,,Ponosin”, 2014. 116 c.

[TormoB KO /1., Tronts B.1., IlleBuenko B.I. Metoau ontumizai. / Kui : En.Bua
KHY, 2003. 215 c.

Cesepun B. I1. MeToau Ta anroputmMu 6araToBUMIpHOT 6€3yMOBHOI ONTUMI3aIlli
[Enextponnuii pecypc] : HaBu. nocionuk / B. I1. CeBepun, O. M. Hikynina / Har.
TEXH. YH-T ,,XapKiB. NOJITEXH. 1H-T . — EnexTpoH. TekcT. nani. — Xapkis : HTY
X1, 2023. 160 c.

Cixopa f. B., Iexopcekmii A. M., SIkumuyk B. JI. Metomu ontuMisamii Ta
JTOCHIKeHHST omepailiii — HaByanbHUM mociOHUK. / Kutomup: XKIAY im. L
@®panka, 2019. 148 c.

SAposuit A. T. Metoau ontumizaiiii : HaBY. moci0. / A. T. Sposuii, €. M. Ctpaxos,
O. b. BacunbeB. — Enextponni TekctoBi gaHi. / Ogeca : Ogec. Hau. yH-T im. L. L.
Meunukona, 2025. 152 c.

Deb K. Multi-Objective Optimization Using Evolutionary Algorithms. Chichester
: John Wiley & Sons, 2001. 497 p.

Deb K. Multi-Objective Optimization. Cham : Springer Nature Switzerland,
2023. 625 p.
Dimitri P. Bertsekas — Convex Optimization Algorithms (Athena Scientific,
2015) 576 p.
Dimitri P. Bertsekas — Nonlinear Programming (3rd edition, Athena Scientific,
2016). 880 p.

Ehrgott M. Multicriteria Optimization. 3rd ed. Cham : Springer Nature
Switzerland, 2024. 435 p.

Jorge Nocedal, Stephen J. Wright — Numerical Optimization (2nd edition,
Springer, 2006). 651 p.

M Koksalan, J Wallenius & S Zionts (2011), Multiple Criteria Decision Making:
From Early History to the 21st Century, World Scientific. 197 p.

Stephen Boyd, Lieven Vandenberghe — Convex Optimization / Cambridge
University Press, 2004, 714 p.

8.1. Indopmaniiini pecypcu

https://classroom.google.com/u/0/c/ODc2NTU3NzI4NDg0?hl=uk

2. https://drive.google.com/drive/folders/1PWF8bsOY90 k-

dOwbFPMTiss09qajTGh-MVu8 KoTuu6XJAAJITLhuNUb2ptBPyCaxtidO6P

. https://drive.google.com/drive/folders/ 1 wHvEvb8duwaeDTp5SRLFab-1NEzrEla-

3?usp=drive_link



https://classroom.google.com/u/0/c/ODc2NTU3NzI4NDg0?hl=uk
https://drive.google.com/drive/folders/1PWF8bsOY9O_k-dQwbFPMTisso9qajTGh-MVu8_KoTuu6XJAAJlTLhuNUb2ptBPyCaxtidO6P
https://drive.google.com/drive/folders/1PWF8bsOY9O_k-dQwbFPMTisso9qajTGh-MVu8_KoTuu6XJAAJlTLhuNUb2ptBPyCaxtidO6P
https://drive.google.com/drive/folders/1wHvEvb8duwaeDTp5RLFab-1NEzrE1a-3?usp=drive_link
https://drive.google.com/drive/folders/1wHvEvb8duwaeDTp5RLFab-1NEzrE1a-3?usp=drive_link

9. IloJiiTUKA OCBITHHLOIO MPOILIECY

IMosiTKa MO0 aKageMIiYHOI J0OPOYECHOCTI
JloTpyMaHHS TIOJITHKUA IIOAO0 aKaJeMI4HOi J0OpOYECHOCTI ydacHUKAMHU
OCBITHBOT'O MPOIIECY NPH BUBUCHHI OCBITHHROTO KOMIIOHEHTa perjiaMeHTOBAHO
YUHHUMU JToKkyMeHTamu YHY:

o «Kopmekc akamemigHOT JOOPOYECHOCTI Ta €TUKK YepHIBEIBKOTO HAIIIOHAIEHOTO
yHiBepcurety imeHi Opisa OeaproBuyda
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/kodeks-
akademichnoi-dobrochesnosti-ta-etyky-chernivetskoho-natsionalnoho-
universytetu-imeni-yuriia-fedkovycha/

o «llonoxxeHHsIM PO BUSABICHHS Ta 3aMoOIraHHA AaKaJeMIYHOTO IUIariaty y
YepHiBeIbKOMY HaIllOHAIBHOMY YHIBepcuTeTi iMeH1 FOpis DeaprkoBuyay
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/polozhennia-pro-
vyiavlennia-ta-zapobihannia-akademichnomu-plahiatu-u-chernivetskomu-
natsionalnomu-universyteti-imeni-yuriia-fedkovycha/

o «IlomiTHKa BUKOPUCTAHHS ITYYHOTO 1IHTENEKTY B UepHIBEIIbKOMY HalllOHAIBHO-
My yHiBepcuTeTy iMeHi HOpis degpkoBryay
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/polityka-
vykorystannia-shtuchnoho-intelektu-v-chernivetskomu-natsionalnomu-
universyteti-imeni-yuriia-fedkovycha-zi-zminamy-zatverdzhenymy-vchenoiu-
radoiu-chnu-imeni-yuriia-fedkovycha/

Buxopucranus 3100yBa4aMu OCBIiTH IHCTPYMEHTIB IUTYYHOI'0 IHTEJICKTY
(LHT) mix yac BUKOHAHHSA HABYAJbHUX 3aB/IaHb:

o Jonyckaemuvcs 3a yMosy TOTPUMAHHS MPUHITUIIIB aKaJeMI4HOi JOOPOUYECHOCTI
(3m00yBay OCBITH HECE BIJIMOBINAIBHICTD 32 3MICT, JOCTOBIPHICTD 1 pe3yJIbTaTH
nogaHoi po0oTH, a y pa3i BukopuctanHs 111 30008’ s13anuii 3a3HaUMTH (BaKT 1
croci0 MOro 3acToCyBaHHs);

e He Odonyckacmbca BukopucTanHsa Il sk 3amMiHM caMOCTIMHOTO BUKOHAHHS
3aBAaHb 200 3 METOIO MOPYIIECHHSI BUMOT aKaJeMIqHOi T0OPOYECHOCTI;

o 000amkosi obmedcennsa uu eumozu 1Moo Bukopuctands Il moorcymo
6U3HAYAmMucs. BUKJIAAa4eM B OCBITHBOMY TIPOIEC 11 KOHKPETHHX BH/IIB
HaBYAJIBHOI JISUIBHOCTI BIAIIOBIAHO JO OCOOJIMBOCTEH AUCIIUILIIHU.

KomynikauiiiHa noJiTuka
3m00yBadi BWINOi OCBITH TIOBUHHI MaTH AaKTUBOBAHY YHIBEPCUTETCHKY
KOPIOPATHUBHY IMOMITY. Y ¢l MUCHMOBI 3alTUTaHHS IO BUKJIaJlada CTOCOBHO KypCy MarOTh
HAJICUJIATHCS HA KOPIIOPATUBHY €JIEKTPOHHY TOIITY.

IoaiTHka 010 MEepecKIaTaHHA
[TepecknaganHs ek3aMeHy Bi10yBa€ThCS 32 BCTAHOBIICHUM JICKAHATOM PO3KJIAI0M.
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IMosiTHKA 010 OCKAPKEHHS OI[iIHIOBAHHS
Skmro 3100yBay BHINOI OCBITH HE 3T0JICH 3 OI[IHIOBAHHSIM HOTO 3HAHb BiH MOXE
ONPOTECTYBATH BUCTABJICHY BUKJIAIadeM OIIIHKY Y BCTAHOBJICHOMY IOPSJIKY .

BinBinyBaHHsI 3aHATH
Jlnst  3mo0yBadiB  BUMIOI OCBITH JeHHOI (OpMH BiJBiyBaHHS 3aHATHh €
000B’s13k0BUM. [Ipo BiACYTHICTH Ha 3aHATTI Ta MPUYMHU BIACYTHOCTI 37100yBay BUILOI
OCBITH Ma€ MOB1JIOMUTH CTAPOCTY. 3a 00’ €KTUBHUX IPUUKUH HABYAHHS MOKE BIJI0YBaTUCh
B OH-JIaliH (hopMmi 32 MOTOHKEHHSM 3 IEKAHATOM.



