MIHICTEPCTBO OCBITU  HAYKH YKPAIHU
HALIOHAJIbHUM TEXHIYHWN YHIBEPCUTET
«THITTPOBCBHKA TTOJITEXHIKA»

3ATBEP/KEHO
BueHOI0 pajiol0 YHIBEPCUTETY
27 4epsHs 2024 p., mporokos Ne8 (3i

3MiHaMH, 1110 3aTBEep/DKeH] BueHor paior

«24» manus 2024 p. npotokosa Ne 9)

[osigpa Buenoi paan

« 24y mnns 2024 p.

OCBITHLO-IIPO®ECIAHA [IPOT PAMA BHILOT OCBITH
«Mamemamuune MOOETIO6AHHA CUCEM | RPOUECI)

['AJIY3b 3HAHb 11 Mamemamuka ma cmamucmuxa
CIIELJAJIBHICTD 1 13 IIpuknadna mamemamuxa
PIBEHB BUIIIOI OCBITU [epuwuil (baxkanaspcokuit)

CTVYIIIHb baxanasp

OCBITHSI KBAJIIDIKALILA bakanasp 3 NpukiaoHoi MamemamuKu

Veomutbes B Airo 3 01.09.2024

Haxa3s Bix 27.06.2024 Ne 19
(3i 3minamu Big 24.07.24 Ne 24)

Bo pekropa

Aprem [TABJIMYEHKO

JIHinpo
HTY «AI»
2024

Tennaniit [TIBHSK




JIUCT-TIOIOJDKEHHA
[leHTp MOHITOPHHTY 3HAHb T2 TECTYBaHHS,
poTOKOJ N i}sin «f[»_OF— 2024 p.

JlupekTop f}{, Lol il ~M.M. OpiHOBOJI

|~ 5

Biytisn BHYTPilIHBOTO 3adénequHﬂ SIKOCT] BHILIOT OCBITH,
nporokon Ne f Bin «7L»__ &F 2024

)

HavajbHUK BiALILY 0.0. ABopceka

HaB4yanpHO-METOMMYHUH Bimgaia, /'
npotokon Ned Bin«&» 0F 2024 p.

HavaynbHUK BiJILLY W [0.0. 3a6on0THA

HayKoBO-METOANYHA KOMICis CIeLialbHOCTI
113 lNpukjganHa MaTeMaTUKa
npotokos Ne 6 Bix «28 » uepsHs 2024 p.

['0J10Ba HAYKOBO-METOMUHOI KOMiCiT
31 CIeLiagbHOCTI 2 a7l 0.0. CaBukKOBa

Kadenpa npukaaHol MaTeMaTUKH
nporokon Ne 6-a Bin «28 » yepsHs 2024 p.

3aBinyBauka kapeapu % 0.0. CaBuKKOBa
/

JlexaH (haKyabTETY W e
inpopManiiHAX TeXHOJIOrIH [.M. Y i0BUK

["apaHT OCBITHBOI IIPOTPaAMU QYL/:,// T.C.Karaniit




HHEPEIMOBA

Po3po6eHo pobouoro rpymnoro y cKIai:

1. Karaniii Terana CranicaaBiBHa, 10KTOp (i3MKO-MaTeMaTUYHUX HAYK, Tpodecop,
npodecopka kadeapu NPHUKIATHOT MaTeMaTHKU — (KEpiBHUK pPo00YO0i TpyrmH),
rapaHT OCBITHBOI IPOrPAMH.

2. CnBuxkoBa Ouena OJiekcaHApiBHA, JOKTOp TEXHIYHHUX HayK, mpodecop,
3aBijyBayka Kadeapu MpUKIaIHOI MaTeMaTUKH (WieH poO0voi rpymH).

3. ba6eun JImutpo BonoaumupoBuY, JOKTOP TEXHIYHHUX HAYK, podecop, mpodecop
Kadeapy MpUKIaaHOI MaTEeMAaTHKH (WIeH poO0Y0i TpyTH).

4. lllnopra AnHa I'puropiBHa, kaHmuaatr (izuKo-MaTeMaTMYHUX HAYK, JOILICHT,
JONEHT Kadeapu MPUKIAIHOI MaTeMaTUKH (4eH poO0oYoi Irpymnn).

5. Ha3zapenko KoctsanTun JIMutpoBuY, 3100yBad BUI0i OCBITH, Tp. 113-22-1. (unen
poboyoi rpymnu)

Peyensii na OIIII naoani:

1. Tupexropom TOB «MAKCEN®» M. Bornapem;
2. 3aCTYyIIHUKOM I€HEpaIbHOIO AupeKTopa 3 KagpoBux nutanb TOB «EITAM
CUCTEM3» H. babeiiko



3MICT
BCTVII
[TPO®IJIL OCBITHBLOI ITPOI'PAMU
OBOB’A3KOBI KOMIIETEHTHOCTI

HOPMATHUBHMU 3MICT IIJITOTOBKH, COOPMYJIbOBAHUI Y TEPMIHAX
PE3VJIbTATIB HABYAHHA

PO3ITIOALT PE3VIIBTATIB HABUYAHHA 3A OCBITHIMU KOMIIOHEHTAMU
PO3IIOAII OBCAT'Y ITPOI'PAMMU 3A OCBITHIMU KOMIIOHEHTAMN
CTPYKTYPHO-JIOI'TYHA CXEMA

MATPHULI BIIITOBITHOCTI OCBITHIX KOMITIOHEHT
I[MPUKIHIEBI ITOJIOKEHHA

JIOJIATOK

10

13

16

20

22

23
25

28



OcaiTHpO-TIpo(eciitHa Tporpama

BCTYII

«MaremMaTuHe MOJIEIIOBAHHSA CHCTEM 1

nporeciB» po3pobiena Ha ocHoBi CTaHAapTy BHINOI OCBITH MiATOTOBKM OakalaBpiB
cnemianbHocTi 113 [Ipuknanna marematuka, Hakasy MOH Ykpainu Big 13.06.2024 No842
«IIpo BHECEHHS 3MiH JI0 JESKUX CTaHIAPTIB BUILOI OCBITI.

Oceimubo-npogeciiina npoepama 8UKOPUCMo8yEMbCsL nio 4ac:

— JIIIIEH3YBAaHHA CHEIIAIbHOCTI Ta aKpeIUuTaIlli OCBITHBOI IPOTpaMUu;

— CKJIaJIaHHS HaBYAJIbHUX IJIaHIB;

— (hopMyBaHHS poOOUYUX IIPOrpaM HaBUYAIBHUX JUCIUIUIIH, CUIa0yCiB, Iporpam

NPAKTHK, 1HAUBITyaIbHUX 3aBJaHb;

— (hopMyBaHHS 1HAMBIAYaTbHUX HABYAJIBHUX IJIaHIB CTYACHTIB;

— po3po0JIeHHs 3ac001B J1arHOCTUKH SKOCTI BUIIO1 OCBITH;

— arecrarlii 6bakanaBpiB cremiansHOCTI 113 [IpukinagHa MmaTeMarTuka;

— BU3HAYCHHS 3MICTY HAaBYaHHS B CUCTEMI MEPEIiITOTOBKH Ta MiABUIIICHHS

KBaJTi(iKarii;

— mpodeciitHoi opieHTallii 37100yBayiB daxy;

— 30BHIIIHBOTO KOHTPOJIO SKOCTI MiITOTOBKHU (paxXiBIIB.
Kopucmysaui océimnuvo-npogecivinoi npocpamu:

— 3100yBaul BUIIOI OCBITH, 5Kl HaBUarOThes B HTY «JlHIpoBCchKa

MTOJIITEXHIKAY;

— Bukiagayul HTY «JlHinmpoBchbka MOMITEXHIKAY, K1 3A1HCHIOIOTh MIATOTOBKY
OakanaBpiB cneniaiabHocTi 113 [Ipukiiagna maTemaTuka,

— eK3aMeHalliiiHa koMicis cretianbHocTi 113 Ilpukianna matemaTuka;

— npuitmanbHa komiciss HTY «/[HImpoBCchKa MOMITEXHIKa.

OcBiTHBO-TIpO(ECiiiHa MporpaMa MOMIMPIOETHCS Ha Kadeapu YHIBEPCUTETY, SIKI
OepyTh ydacTh Yy MIATOTOBIN (haxiBI[IB CTymneHs OakajiaBpa cheriaibHocTi 113

[IpukinanHa MaTeMaTHKa.

1. MPO®LIb OCBITHLOI IPOIT'PAMU

1.1 3araabHa iHdopmanis

IToBHa Ha3Ba 3aKjaay BUILIOI

OCBITH Ta IHCTUTYT
(pakynbrer)

HauionaneHuii  TexHIYHMM  yHIBepcuTeT «JIHITpOBChKa
NOJIITEXHIKa», QakynbTeT 1H(QOpPMALIHHUX TEXHOJIOTIH,
Kadeapa NpUKIaIHOT MATEMATUKH

CrymiHb BUIIOI OCBITH Ta
Ha3Ba KBaniikaiii MOBOIO
OpUTiHAITY

bakanaBp 3 nmpukiaHOT MaTeMaTHKH

OdiniiiHa Ha3Ba OCBITHBOL
porpaMu

«MaTteMaThu4He MOJICTTIOBAaHHSI CUCTEM 1 MPOIIECIBY

Tun quniaomy Ta oocsr
OCBITHBOI ITPOrpaMu

Junnom OakanaBpa, omunmunuii, 240 xpemutiB €KTC,
TepMiH HaB4YaHHS — 3 poku 10 MicsIiB

HasBHicTh akpeauramii

AxpenuTallis mporpamMu He TPOBOIIIACS

[{uxn/piBeHb

HPK Vkpainu — 6 pisens, FQ-EHEA — nepuuit nukn, EQF-
LLL — 6 piBeHb




IepenymoBu Hassnicte IIOBHOI  3arajbHOI CepeaHbOI  OCBITH.
Oco6mmBocti Berynmy g0 OIl BuzHawarothes IlpaBuitamu
npuiiomy g0 HTY «J1I1», 1o 3aTBeppkeHi BueHor paior

Mosa(u) BuK/Ia[aHHS VkpaiHchKa Ta aHTJIiichKa*.

AHrniiicekor0 MoBoOW0 mepenbaueHo BukiagaHHs OK
«JluckpetHa Mmaremaruka», «MareMaTu4yHa CTaTHUCTHUKA,
«dudepenmianpui piBHSIHHS», «OCHOBH MaTEMaTHYHOTO
MOJEIIOBaHHs». [liArOTOBIEH] BIAMOBIAHI METOMWYHI
MaTepianu. BukiagaHas aHTIHCEKOI0 MOBOIO TIPOBOJIUTHCS
3a MOMEPEeTHBOI0 3rOJ0I0 BCiX 3700yBauiB. BiamosigHi
MaTepiaii YKpPaiHCbKOIO MOBOIO TaKOX HaJalOThCs Y
xMmapHux cxopuimax MS Teams Ha miatdopmi MS Office
365 Tta miardopmi CHUCTeMi JUCTAHIIIMHOTO HaBYaHHS
Moodle 1 MOXXyTbh BUKOPUCTOBYBATHCH 3100yBaYaMH.

Tepmin aii 0CBITHBOI Tepmin He Moke mepeBunyBaTi 3 poku 10 micaiiB Ta/abo
Tiporpamu nepion akpeauTarlii. OCBITHA Mporpama Miiiarae neperisiay
BIJIOBITHO 1O 3MIH HOPMAaTWBHOI 0a3u Ykpainu y cdepi
BHIIIO1 OCBITH,

Iurepuer-aapeca OcsitHi nporpamu HTY "IIT"
IMOCTIMHOI'O PO3MIIICHHA
OIIHCY OCBITHBOI
porpamMu

http://www.nmu.org.ua/ua/content/infrastructure/structural_d
ivisions/science_met_dep/educational _programs/

1.2 MeTta 0CBiTHBOI IPOrpaMu

[TinroroBka (haxiBiiB 3 PO3POOKM MaTEeMAaTUYHUX MOJENEH il PpO3B’SI3aHHS
PI3HOMAaHITHUX 1H)KEHEPHUX Ta TEXHOJIOT1UHUX 3aJ1a4, 3 TPOBEICHHS aHalli3y 0a3 IaHuX
Ta Cy4aCHMX MaTeMaTUYHUX MIAXOAIB 3a MPIOPUTETAMH aKaJaeMIYyHOI T0OpOYECHOCTI,
3araJIbHOJIIOJICBKUX I[IHHOCTEHM, MaTpIOTHYHOI CBIJIOMOCTI, TBOPYOrO ITAXOMY MO
NOCTABJICHUX IIJIEM Ta BIPOBAXKEHHS HAOYTHX 3HAHb y PO3BUTOK TEXHOJOTIH
MaiOyTHBOTO, 3IaTHUX JI0 1HTErpalli B €BPONEHChKUNA OCBITHINA Ta HAYKOBHI MPOCTIp,
CIIPOMOXHUX JI0 a/IaTallii B YMOBaX KOHKYPEHTHOI OOpOTHOM Ha PUHKY Iparlll.

Meta ocBiTHBOI mporpamu Biamnosigae ctparerii po3BuTtky HTY «JlHinpoBcbka
MOTITEXHIKAY.

1.3 XapakTepucTHKA OCBITHBOI IPOrPamMM

IIpenmerHa o6macts 11 Maremaruka ta cratuctuka/ 113 Ilpuknanna maremaTrka
06’exmu 6usyenHss Ta TpodeciiiHOT AISTILHOCTI: aHami3
JAHUX Ta TMPOIECiB, MOOYyI0Ba SKICHUX Ta aJalTUBHUX
MaTeMaTUYHUX MOJIeJed BaXJIUBUX IS MPAKTUYHOTO
3aCTOCYBaHHS 3ajlay, OTPUMAaHHS PO3B’S3KIB CyYaCHUMH
MaTeMaTUYHUMU METOJaMH, CTBOPEHHS Ta eKCIUTyaTallis
IPOrPaMHOTO 3a0€3MeUCHHS.

L]ini naeuanus: MArOTOBKA (haxiBIIiB, 3/TATHUX:



http://www.nmu.org.ua/ua/content/infrastructure/structural_divisions/science_met_dep/educational_programs/
http://www.nmu.org.ua/ua/content/infrastructure/structural_divisions/science_met_dep/educational_programs/

- (dopmymoBaTH, po3B’sA3yBaTH W y3araJbHIOBATH
IPaKTUYHI 3a7a4i 3 BUKOPUCTAHHAM (PyHIaMECHTAJIbHUX
Ta CIEMIAbHUX TPUKIAJHUX METOIB MAaTeMAaTHYHUX 1
KOMIT FOTEPHUX HayK;

- pO3B’s3yBaTH 3a/auyl MaTEMaTUYHOTO MOJEIIIOBAHHS
IPOLIECIB 1 SIBUI] B YMOBAaX HEBU3HAYEHOCT1 Ta HETIOBHOTH
1H(opMarii 1mo10 GyHKIIOHYBaHHS CUCTEMHU 00’ €KTIB,;

- OymyBatu, TOCHIPKYBaTH Ta 3aCTOCOBYBAaTH MaTeMAaTHUHI
MOJIeJNIl, IO TPYHTYIOThCS Ha JaHMX Ta Ha 3HAHHIX,
CTBOPIOBATU Ta eKCILTyaTyBaTH nporpamMmHe
3a0€31e4eHHS.

Teopemuunuii 3micm npeomemuoi obracmi: MaTeMaTUYHI

METO/IH, 1110 3aCTOCOBYIOThCS B Haylll, IH)KEeHepii, O13Hecl Ta

IIPOMHMCIIOBOCTI, @ TAKOK aJITOPUTMHU 1 IPOrpamMHi 3aco0u ix

peanizarii.

Memoou, memoouxu ma mexnono2ii:

- MPUKJIaJAH1 MaTeMaTU4YH1 METOAM Ta aJITOPUTMHU;

- METOJUKH  PO3B’S3aHHS  IHXKEHEPHUX, HAYKOBHX,

COIIIbHO-EKOHOMIYHUX 3a/1a4y 3a JIOTIOMOT 010

CIeIiaji30BaHUX MPOrPAMHUX 3aCO0i1B;

- 1H(pOpMaliifHI TEXHOJOrli MPOBEIECHHS KOMI IOTEPHOIO

MOJICJIIOBAaHHSI Ta  OOYHMCIIIOBAJLHOTO  €KCIIEPUMEHTY,

IHTEJIEKTYyaJIbHOTO aHaJi3y JaHUX.

Incmpymenmu ma 061a0HAHHA:

- KOMIT'IOTep, KOMIT'IOTEPHI Ta COIllalibHI MEpEexi,
creIiajgizoBaHi MporpamMHi 3acoomu.

OpienTartis OCBITHBOI
porpaMu

OcBiTHBO-TIpOdeEciiiHa, MPUKIaIHA

Mae HactynHi npodeciiiHi aKIeHTH:

- BHUBYCHHS CY4YaCHHX MIiJXOJiB [0 MaTeMaTHUYHOTO
MOJIEJIFOBAHHS B PI3HUX TaTy3gX IPOMHUCIOBOCTI;

- BUKOPUCTAHHS Cy4aCHUX METOIB aHali3y 0a3 JaHuX Ta
BIJIOBIJTHOTO IPOrPAMHOTO 3a0€3MEeYEHHS;

- (opMyBaHHS WIMPOKOTO CBITOIJISAAY (QaxiBus, HOro
OparHeHHs [0 TMPaKTUYHOTO BIPOBAHKEHHS 3HAHb IPU
noOy/noBl ~ MaTeMaTHYHHUX  MoOJene, skl  OyayTh
MaKCHUMaJILHO aJarToBaHl Ta HaOJIMOKEH1 bi (o)
chopMyITLOBaHOT 3a/a4i;

- Ha0yTTs BMiHb Ta HABUYOK /I CAMOCTIHOTO BUBYCHHS
Cy4YaCHHUX 3aBJlaHb BUPOOHUIITBA T4 CTBOPEHHS BIATIOBIIHUX
MaTEMaTUYHUX MOJIENIEH, a TAKOK PO3POOKH aHAITUYHUX,
YHUCEJIbHUX Ta YHCEJIbHO-aHATITHYHUX METO/IIB.




OcHoBHHI POKyC
OCBITHBOI IPOTpaMu

CrnemianbHa ocBiTa B rany3i 11 MaTemarnka Ta cTaTUCTHKA
3a cnenianbHicTio / 113 Ilpukinagna MatremaTuka
ITornuGmnene BHBYCHHS METOIiB MaTEeMaTUIHOIO
MOJICITIOBAHHS 3aJlay, IO MAalTh IPAKTHYHE 3HAYCHHS.
HalOyTTts BMIHB IS TPOBEACHHS  aHANI3y JaHUX,
onTHMi3aIlii Mojieeil Ta po3B’A3KiB, KEPYBAHHS MPOIECAMHU.
3acBO€HHS 0a30BHX IHCIHMILIIH, IO JO03BOJSE MOTIHOJIEHO
BUBYATH TMpOrpaMyBaHHs; (OpMyBaHHS 1HIMBITYaTbHOI
TPAEKTOPIi, IO HA/TA€ MOKITUBICTH 3100yBavyaM OXOILTIOBATH
Pi3HI HANIPSIMKU HAYKH Ta TEXHOJIOTIH.

KimtouoBi  cnoBa:  aHami3  JaHUX, ~— MaTeMaTHUYHE
MOJICJIIOBaHHS, aJTOPUTMH Ta MpOorpamMHe 3a0e3NeueHHs,
IPOEKTYBAHHS MPOIECIB 1 CUCTEM.

Oco0nuBoCTI TporpaMu

HaBuanbHa, HaB4yajJibHa KOMII'IOTEpHA, BHUpPOOHMYA Ta
nepenarecTaliifHa npakTUKu 000B’ I3KOBI

[IpoxomxeHHsT nepeaaTecTaliiHol MPaKTUKU MOKJIMBE Ha
MIAITPUEMCTBAX Y KpaiHH.

KoHKypeHTHI mnepeBarn HOporpamMu MOJSITal0Th B i
CIOPSIMOBAaHOCTI HAa BHKOPHUCTaHHI HAaOyTUX HaBHYOK
MPOEKTYBaHHS MOJENEN NpPOLECIB Ta SBUII HAa MPAKTHIII.
I'muboka Ta cydyacHa MaremMaTH4Ha MiATOTOBKA JO3BOJIMUTH
BUpIIIYBaTH MpoOJieMH ONTUMI3alii Ta KepyBaHHS,
CTBOPIOBATH HOB1 aHAJIITHUYHI Ta KOMII FOTEPHI METOIM JIs
PO3B’sI3aHHS IMPOKOTO CIIEKTPY NMPUKJIAJHUX 3a7a4.
VYyacte HTY «/IHinpoBCchKka MOJITEXHIKa» B €BPOMEUCHKIN
nporpami Erasmus+ , a TakoX pI3HHX MIDKHAPOJIHUX
IpoeKTax 3a0e3neuye Mi>KHapOAHY MOOLITBHICTD 3/100yBadyiB.

IIpu po3poOisieHHI OCBITHBOI HporpamMu OyB BpaxOBaHUU
nocBig YuiBepcuteta Hpto 'emnmmpa (The University of
New Hampshire College of Engineering and Physical
Sciences, USA) mofo0 nepesniky AUCIHUIUIIH Ta KypCiB, 1110
MIPOMTOHYIOTHCS TS CHEeIlaJIbHOCTL «ITpuknagna

MAaTCMATHKA)).
https://catalog.unh.edu/undergraduate/engineering-physical-
sciences/programs-study/mathematics-statistics/applied-mathematics-
major-bs/#requirementstext

a TakoXx JocBia HalioHalbHOTO TEXHIYHOTO YHIBEPCUTETY
VYkpainn «KuiBCbKUl MOMITEXHIYHUN IHCTUTYT iMeHI [rops
Cikopcekoro» : OIIIl «Hayka mpo naHi Ta MaTeMaTU4HE
MO/ICTFOBAHHS
https://osvita.kpi.ua/sites/default/files/opfiles/113_OPPB_N
DMM_2022.pdf

HaiioHaJIbHOTO TEXHIYHOTO YHIBEPCUTETY «XapKIBChKUU



https://catalog.unh.edu/undergraduate/engineering-physical-sciences/programs-study/mathematics-statistics/applied-mathematics-major-bs/#requirementstext
https://catalog.unh.edu/undergraduate/engineering-physical-sciences/programs-study/mathematics-statistics/applied-mathematics-major-bs/#requirementstext
https://catalog.unh.edu/undergraduate/engineering-physical-sciences/programs-study/mathematics-statistics/applied-mathematics-major-bs/#requirementstext
https://osvita.kpi.ua/sites/default/files/opfiles/113_OPPB_NDMM_2022.pdf
https://osvita.kpi.ua/sites/default/files/opfiles/113_OPPB_NDMM_2022.pdf

nomiTexHiynud  iHctutyT»: OIIl  «Komm’rorepHe Ta
MaTeMaTHYHE MOJICITIOBAaHHS
https://blogs.kpi.kharkov.ua/v2/nv/wp-
content/uploads/sites/43/2024/03/OPP-113-Kompyuterne-
ta-matematychne-modelyuvannya.pdf

Jlnsa BpaxyBaHHS TOTpeO perioHy Yy cremiajmictax 3
MPUKIIAAHOI MaTEMaTHUKH, TIPH CTBOPEHHI MporpamMu Oyiu
posrmsnyTi  OIIl 3a cnamianehicTio 113 Ilpuknanxa
MareMaTtuka JIHIMPOBCHKOTO HAIIOHAJILHOTO YHIBEPCUTETY
iM. Omnecs T'onuapa Ta JIHIIPOBCHKOTO ACPIKABHOTO
TEXHIYHOTO yHiBepcHuTeTy (M. Kam'sHCbke)

1.4. IlpyaaTHiCT, BUNIYCKHHMKIB 0 MPAaLEeBJAIITYBAHHA TA MOJAJIbIIOTO

HaBYaHHA

[TpunatHicTh 10
IpaleBIIaIITy BAHHS

BunyckHukun MOXyTh 3ailMaT NEpBUHHI IOcaaud 3a
npodecisiMUA 3T1IHO 3 YMHHOIO pefakuiero HarioHaibHOTro
kinacudikaropa Ykpainu: Knacudikarop mnpodeciii K
003:2010 B  ramy3dax = NOPUKIAOHOI  MAaTEMaTHKH,
MaTEMaTHYHOTO Ta KOMIT FOTEPHOTO MOJICTIOBaHHS:

311 Texuiuni1 ¢axiBii B raixy3i GI3UMYHUX HAYK Ta TEXHIKU

312 Texniuni (haxiBiii B raiay3i 0OYUCITIOBAIBLHOT TEXHIKU

Tloganemme HaBYaHHA

MOoXJTUBICTb HaBYaHHSA 3a  KBall(iKauiiHUMH
piBasimu: HPK Vkpainu — 7, piBenb FQ-EHEA — apyruii
muki, EQF-LLL — 7 piBeHb

1.5. BukjaagaHHda Ta OLiHIOBAHHSA

Buxnananus ta CTyaeHTOLIEHTpOBaHE HaBYaHHS, caMOHaBYaHHS,

HaBYaHHA poOJIEMHO-OPIEHTOBAHE HABYAHHS MOTHBOBaHE
HaBYaHHS, 1HIUBIIyaIbHO-TBOPYMMA MiJIX1].

OuiHIOBaHHs OuiHOBaHHST ~ HAaBYaJIbHUX  JIOCATHEHb  CTYJICHTIB

3MIMCHIOETHCS 3a PEUTUHTOBOIO IIKAJIOK (TIPOXITHI Oanu
60...100) Ta 32 IHCTUTYIIWHOK IIKAJIOK («BIAMIHHOY,
«z100pey, «3aJI0BIJIBHOY, «HE3aJI0BUIBHOY), 110
BUKOPHCTOBYETHCS IS IEPEHECEHHS KPEIUTIB.

OuiHIOBaHHS BKJIIOYA€ BECh CHEKTP KOHTPOJBHUX
nporieayp Yy  3aJEKHOCTI  Bii  KOMIETEHTHICTHUX
XapaKTEepUCTUK (3HAHHS, YMIHHSA/HABUYKH, KOMYHIKaIlis,
aBTOHOMISl 1 BIANOBIJANBHICTH) pPE3yJIbTATIB HaBYaHHS,
JIOCSITHEHHSI SIKUX KOHTPOJIIOETHCA.

Pe3ynbTaTn HaBuYaHHS CTYAEHTA, 110 BIJOOPaXKAIOTH
JOCSTHYTUH HHUM DPIBEHb KOMIIETEHTHOCTEH BIJHOCHO
OUIKYBaHUX,1JEHTU(DIKYIOTbCS Ta BUMIPIOIOTHCS i 4ac
KOHTPOJIbHUX 3aXOJiB 3a JOMOMOTOI KpPUTEpIiB, IO

KOPEJIOIThCSI 3 ONMMcaMu  KBall(ikamiiHUX  pIBHIB



https://blogs.kpi.kharkov.ua/v2/nv/wp-content/uploads/sites/43/2024/03/OPP-113-Kompyuterne-ta-matematychne-modelyuvannya.pdf
https://blogs.kpi.kharkov.ua/v2/nv/wp-content/uploads/sites/43/2024/03/OPP-113-Kompyuterne-ta-matematychne-modelyuvannya.pdf
https://blogs.kpi.kharkov.ua/v2/nv/wp-content/uploads/sites/43/2024/03/OPP-113-Kompyuterne-ta-matematychne-modelyuvannya.pdf

HamionanpHoi pamku kBamiikamiii 1 xapakTepu3yrTh
CIIBBITHOIIICHHS BUMOT JI0 PIBHS KOMIIETEHTHOCTEH 1
MTOKa3HUKIB OIIHKU 32 PEUTHHTOBOIO IITKAJIOKO.
[limcyMKOBHI  KOHTPOJIb 3 HaBYAJIBHUX JIMCIMILIIH
3MIMCHIOETBCSA 3a PE3yJIbTaTaMH IMOTOYHOTO KOHTPOJIIO
a0o0/Ta OIiHIOBaHHSM BUKOHAHHSI KOMIUIEKCHOT KOHTPOJIBHOT
poboTH a060/Ta YCHHUX BiANOBIIEH

dopMa BUITYyCKHOI
arecranii

Artecrarisi 3100yBauiB BHUIIOi OCBITH 3IIHCHIOETHCS Y
dopMi myOsiyHOTO 3axMCTy KBati(ikaiiitHoi poOoTH
OakasaBpa.

Kpamiikamiitna poboTa Mae mnependadaTd po3B’s3aHHS
CKJIQJIHOTO  CIICI1aJi30BAHOTO  3aBJIaHHA MPHUKIATHOI
MaTeMaTUKH, 10 XapaKTePU3YEThCA KOMILIEKCHICTIO
Ta/ab0 HEBU3HAYEHICTIO YMOB, 13 3aCTOCYBAHHIM
MaTeMaTUYHUX METOJIB Ta/ab0 mporpamMHuX 3aco0iB. Y
KBamdikaiiiiHii poOOTI HE MOXe OyTH aKajgeMIYHOTO
riariary, ¢aibcudikallii Ta CIUCyBaHHS.

Po6oTta mepeBipsieTbCcsl HA HASIBHICTH IUIAriaTy 3TITHO 3
IpOLEAYPOI0, BU3HAYEHOIO CUCTEMOIO 3a0e3leueHHs
SKOCTI OCBITHBHOI MISUIBHOCTI Ta SIKOCTI BHIIOI OCBITH
YHIBEPCUTETOM.

KBanmigikaimiitHi poOOTH pO3MILLY€ETbCSI B peno3uTapii
VHiBepcuUrery.

3axuct kBamQikaiitHoi poOOTH BiA0OYBa€THCA MPUIIIOIHO
Ha 3aC1JIaHHI €K3aMEHALIIHOI KOMICIi.

1.6 PecypcHe 3a0e3neueHHs1 peaJtizauii mporpamu

Crneunciuni
XapaKTePUCTHKH
KaJpOBOTO
3a0e3MeYeHHS

KanpoBe 3a0e3neueHHs BIANOBIIAE KaJIpOBUM BHUMOTaM
1010 3a0€3MeUeHHs] MPOBAIXKEHHSI OCBITHBOT JISTIBHOCTI
JUIs Tiepuioro (0akajlaBpChKOro) — piBHSA BHUIOI OCBITH
BIAMOBIHO 710 JIilIeH31MHUX YMOB MPOBAIKEHHS OCBITHBOI
ISUTBHOCTI.

Crerudiuni
XapaKTEPUCTHKH
marepiajibHO-
TEXHIYHOTO
3a0e3neueHHs

MarepianbHO-TeXHIYHE 3a0e3neYeHHSs BIJIMTOBIIA€
TEXHOJIOTTYHUM BUMOTaM 1010 3a0e3neYeHHs
MPOBAKEHHS  OCBITHBOI  JISUIBHOCTI  JIJIA  IIEPIIOTO
(OakamaBpChKOTO) pIBHA BHUIOi OCBITH BIAMOBIAHO [0
JlineH31iHMX YMOB IPOBAKEHHSI OCBITHBO1 JISTTLHOCTI.

Cnenudiuni
XapaKTePUCTUKHU
iH(dopMariifHOTO Ta
HaBYaJILHO-
METOUYHOTO
3a0e3MneUeHHS

HaBuanbHO-METOUYHI MaTepialid MICTATHCSA Ha €JIEKTPOHHUX
HOCIsIX y Mepexi [HTepHer Ha caiiTi kadeIpu NpUKIAJHO]
MaTeMaTuKH, B koM 1oTepHiil Mmepexi HTY «I1», y xmapHux
cxopumax MS Teams nHa miargopmi MS Office 365 Ta
miaTopMi CUCTeM1 AUCTaHIIMHOTO HaByaHHA Moodle 3
NTOCTYIIOM 4epe3 0coOuCTI kabineTu 3100yBauiB. Cnenudiune
nporpaMHe 3a0e3leueHHs] BKIIIOYa€e TMAaKeTH JIIEH30BaHUX
NPUKIAAHUX  [OporpaM Uil MOJEIIOBAHHS  METOJOM
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ckiHueHHuX enemeHTiB Phase2 (kommanis Rocsciece, Kanana)
Ta aBTOPCHKMI MporpaMHUN TpoAyKT Factors, mo peamizye
METOJI TPYIOBOTO ypaxyBaHHS apryMEHTIB JUIsI CTBOPCHHSI
MPOTHOCTUYHHUX MOJIEIICH.

1.7 AkageMiuHa MOOLJILHICTH

Hauionanbha OcsgitHe cepenopuiie HTY «/lHIMpoBCchbKa MOITEXHIKA
KpeauTHa MOTHBYE 3/100yBayiB 10 IPOSBY 1IHHOBAI[IITHOI 1HII[IATHBH
MOOUITBHICT

y TOWyKy Ta (OpMyBaHHI I1HAMWBIAYyaJbHOI TPAEKTOPIi
HAI[IOHAJIbHOI MOOIILHOCTI Yepe3 aKTyajbHI IPaHTOBI Ta
CTUNICHAIANbHI ~ MOXJIMBOCTI. [lepemk  MOXIMBOCTEH
HaI[lI0HAJIHHOT MOOUILHOCTI IIOCTIMHHO OHOBJIIOETHCH.

[Iporpama mepenbavae  yrogd Tpo  aKajaeMIuHy
MOOUIBHICTD 13 3aKJIaJaMU BUIILIOI OCBITH, IO 3A1HMCHIOIOTH
MIATOTOBKY  (haxiBIIiB 3 MPHUKIATHOI MaTEMaTHKH,
porpamyBaHHS, 3 IHKEHEpIi MporpaMHOro 3a0e3neueHHs.

MixHapoHa [Iporpama  mepembavyae  yrogd Mpo  aKaJeMIiduHy
KpeAnTHA MOOUIBHICTS.

MOOUIBHICTh

HapuaHHS iHO3EMHUX He nepenbaueno

3100yBaviB BUIIOT
OCBITH

2. OBOB’A3KOBI KOMIIETEHTHOCTI

Iumeepanvna xomnemenmuicmo OakanaBpa 31 croemianbHocTi 113 IlpuknagHa
MaTreMaTHKa — 37aTHICTh PO3B’SA3yBaTH CKIIQJIHI CHeElialli30BaHl 3aadyi Ta MpaKTHJHI
npoOjeMu  TPUKJIAJAHOI ~ MaTeMaTuKu y  npodeciiiHiii  aisuibHOCTI  abo y
mpoiieci HaBYaHHS, 110 nepeabdayae 3aCTOCYBaHHS MaTEeMaTUIHUX
TEOopiit Ta METO/IIB 1 XapaKTepU3y€eThCs KOMIUICKTHICTIO Ta
HEBU3HAYCHICTIO YMOB.

Hudp ‘ KomnerenTHocTi
3araabHi komneTeHTHOCTI(3K)
3KO01 3/1aTHICTh HABYATHCS 1 OBOJIOIBATH CYYaCHUMH 3HAHHSIMH.
3K02

31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaLIfX.

3KU3 3/1aTHICTh TEHEPYBATH HOBI 1711 (KpEaTUBHICTH).
3K04 31aTHICTh OyTH KPUTHYHUM 1 CAMOKPUTUYIHHUM.
3K05

31aTHICTh MPOBEACHHS JOCTIIKEHb Ha BIAMOBITHOMY PiBHI.
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3K06

31aTHICTh 10 a0CTPAKTHOI'O MUCIIEHHS, aHATI3Y Ta CUHTE3Y.

3K07

3/aTHICTh JI0 TOIIYKY, OOpoOJeHHsl Ta aHaiizy iHdopmalii 3 pi3HUX
JDKEpEUL.

3K08

3HaHHS Ta PO3YMIHHS MPEIMETHOI 00JacTl Ta po3yMiHHS NpodeciitHOoi
JISIBHOCTI.

3K09

3/1aTHICTh CIJIKYBAaTUCA 3 MPEACTABHUKAMHU IHIIUX MPOQPECIHHUX TpyIl
PI3HOTO PiBHS (3 €KCIIEpTaMHU 3 IHIITUX rady3ei 3HaHb/BUI1B €EKOHOMIUHOT
JUSITBHOCT).

3K10

Hapuuku y BukopucTaHHI 1HQOpMAIIMHUX 1 KOMYHIKaIlMHUX
TEXHOJIOT1H.

3K11

3/1aTHICTh MPAIIOBATH B MIXXKHAPOTHOMY KOHTEKCTI.

3K12

Bu3HaueHICTh 1 HAIIOJIETJIMBICTE 10O IIOCTABJICHUX 3aBJaHb 1 B3SITHX
000B’sI3KIB

3K13

Hasuuku M15KOCOOMUCTICHOT B3aEMO/III.

3K14

3AaTHICTh pealli3yBaTH CBOi MpaBa 1 000B’SI3KU SIK YJIEHA CYCIJIbCTBA,
YCB1JIOMJIFOBATH I[IHHOCTI TPOMAJITHCHKOTO (BLIBHOTO JEMOKPATUYHOTIO)
CyCHUIbCTBA Ta HEOOXIAHICTh HOT0O CTalOro PO3BHUTKY, BEPXOBEHCTBA
npaBa, MpaB 1 CBOOO/I JIIOJIMHU 1 TPOMaJTHUHA B YKpaiHi.

3K15

3natHiCTh 30epiraTy Ta MPUMHOXKYBATH MOpajbHi, KyJIbTYpHi, HAyKOBI
IIIHHOCTI 1 JIOCSITHEHHSI CYCIIJIbCTBA Ha OCHOBI PO3YMIHHS iCTOpIi Ta
3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOT 001acTi, il MiCIsl y 3arajibHii
CUCTEMI 3HaHb PO MPUPOJY 1 CYCHIIBCTBO Ta Y PO3BUTKY CYCIIHCTBA,
TEXHIKU 1 TEXHOJIOT1H, BUKOPHUCTOBYBATH Pi3HI BUIU Ta (HOPMHU PYXOBOi
AKTUBHOCTI JJIsl aKTUBHOTO BIJIMOYMHKY Ta BEJICHHS 3JJ0POBOT0 CIIOCO0Y
KUTTA.

3K16

31aTHICTh yXBAJIIOBAaTH PILIEHHS Ta JIATH, JOTPUMYIOUUCH TPUHIUITY
HEMPUIYCTUMOCTI ~ KOPYMIi Ta  OyJIb-IKUX  IHIIUX  [POSBIB
HEJI00POYECHOCTI

3K17

3MaTHICTh 3aXMINATH baThbKiBIIMHY

®axoBi KoMIneTeHTHOCTI cneniagabHocTi (PK)

Jianvnicmo i3 3acmocysanns mamemamudyHux Memooie

OKO1

3/1aTHICTh BUKOPUCTOBYBATH M aJJaliTyBaTH MaTeMaTU4YH1 T€OPii, METOAU
Ta TPUIUOMHU JIJIsl TOBEJICHHS MAaTEMAaTUYHUX TBEP/YKEHb 1 TEOPEM.

OKO02

31aTHICTh BUKOHYBAaTH 3aBJaHHsA, CHOpPMYIJIbOBaHI y MaTeMaTHYHIN
dbopmi.

®KO03

3natHICTh 0O0OHMpaTH Ta 3aCTOCOBYBATH MAaTEMATHYHI METOAM JIs
PO3B’sI3aHHS MIPUKJIATHAX 3ajad, MOJEJIFOBaHHS, aHamizy,
POCKTYBaHHS, KEPYBAHHS, IPOTHO3YBAHHS, IPUWHSTTS PIIIICHb.

Ilpoexkmyesanvna disibHicmo
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OK04

31aTHICTh PO3pOOJSATH AITOPUTMH Ta CTPYKTYpU JAHUX, MPOTrPaMHI
3aco0u Ta MPOrpaMHy JOKYMEHTAIIIIO.

DKO05

31aTHICTh MPOEKTyBaTW 0a3u JdaHuX, 1H(OpPMAIliHI CHUCTEeMH Ta
pecypcH.

Texnonoziuna oianvnicmo

DKO06

3matHICTh  poO3B’si3yBatH  mpodeciiiHi  3amadi 32 JOTMIOMOTOIO
KOMIT'FOTEPHOT TEXHIKH, KOMIT'IOTEPHHX Mepex Ta [HTepHeTry, B
CEPEOBHUIIll CY4YaCHUX ONEPAMMHUX CHUCTEM, 3 BHKOPHUCTAHHSIM
CTaHJAPTHUX O(ICHUX JOJIATKIB.

OKO07

3aTHICTh EKCIUTyaTyBaTH Ta 0OCIyroBYyBaTH MPOTrpaMHe 3a0e3MeUeHHs
aBTOMATHU30BAaHUX Ta IHOOPMALIMHUX CHCTEM PI3HOTO MPU3HAYCHHS.

OKO08

3/1aTHICTh BUKOPHUCTOBYBATH Cy4YacHl TEXHOJIOTii MpOTrpaMyBaHHS Ta
TECTYBaHHS MTPOTrPaAMHOT0 3a0€3MEeUCHHSI.

DKO09

3MaTHICT, JO TMPOBEJCHHS MATEMAaTHYHOTO 1 KOMII IOTEPHOTO
MOJICTIOBAHHS, aHaM3y Ta OOpOOKM JaHUX, OOYHCIIIOBAJIBHOTO
EKCIIEpUMEHTY, PO3B’si3aHHS (POpMani30BaHUX 3a/ad 3a JOIOMOIOIO
Creliali30BaHUX MPOTPaMHUX 3aCO01B.

Opzanizayiiino-ynpasiaiHcoKa OiA1bHICMb

OK10

374aTHICT ~ CTBOPEHHSI  JOKYMEHTIB  BCTAHOBJIGHOI  3BITHOCTI,
BUKOPHUCTAaHHS HOPMATUBHO-IIPABOBUX JOKYMEHTIB.

OK11

3/aTHICTh 10 OpraHi3ailii poOOTH KOJEKTUBY BUKOHABIIIB, MPUHMaHHS
JOIIUIBHUX Ta EKOHOMIYHO OOTPYHTOBAaHMX OpraHizaliifHUX Ta
YIPABIIHCHKUX PillleHb, 3a0e3Me4YeHHs 0€3MEeYHNX YMOB TIpalli.

Haykoe0-0ocniona dianvnicmep

OK12

3MaTHICTH J0 MOIIYKY, CHCTEMAaTHIHOTO BUBUCHHS Ta aHAJI3y HAYKOBO-
TEeXHIYHOI 1H(OpMaIlii, BITUM3HIHOTO W 3aKOPJAOHHOTO JIOCBIJY,
IOB’S3aHOTO 13  3aCTOCYBaHHSAM MAaTeMaTHYHUX  METOMIB  JUIS
JOCITIDKCHHS PI3HOMAHITHUX TIPOIIECIB, SBUII] Ta CUCTEM.

OK13

3/aTHICTh 3pPO3YMITH TOCTAHOBKY 3aBlIaHHS, COPMYJIHOBAHY MOBOIO
MEBHOI MPEIMETHOI Tally31, 3/1MCHIOBATH TOIIYK Ta 30ip HEOOXiTHUX
BUXIIHUX JaHUX.

OK14

3naTHICT,  cOpMyNIOBaTH  MAaT€MaTH4Hy IIOCTAaHOBKY  3ajaui,
CIHUPAIOYUCh HA MOCTAHOBKY MOBOIO MPEIMETHOI raiysi, Ta oOupatu
MeTo 11 po3B’si3aHHs, 10 3a0e3medye MOoTPiOHI TOYHICTh 1 HAIIMHICTh
pe3ynbTary.

OK15

3naTHICTh OpaTH ydacTh Y CKJIaJaHHI HAyKOBHUX 3BITIB 13 BUKOHAHHUX
HayKOBO-JIOCTITHUX POOIT Ta y BOPOBAKEHHI PE3YJIbTATIB MPOBEICHUX
JOCIIKEHB 1 pO3pOOOK.

OK16

31aTHICTH 10 €PEKTUBHOI MPOPECIiHOT MUCHbMOBOI 1 YCHOT KOMYHIKaIlIi
YKpaiHChKOIO MOBOIO Ta OAHI€I0 3 odiniiHnX MoB €C.

2.3 CneniaabHi (paxoBi, mpeIMeTHI) KOMIIETEHTHOCTI 3 ypaxXyBaHHAM 0CO0JIMBOCTEH
OCBITHBOI MpOrpamMu
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Hludp KomnerenTHOCTI
1 2

OK17 3MaTHICTh aHAN3yBaTH, 1ACHTU(IKYBaTH, KiIacU(piKyBaTH CydacHi
MpaKkTUYHI 1HXKCHEPHI 3a/1adi, TEXHOJIOT1YHI MUTAHHS Ta BEJMKI 0a3u
nanux (Big Data). Ha ocHOBI mpoBeleHOro aHaiizy CTBOPIOBATH
0OTpYHTOBaHI Ta aJIANITHUBHI MOJIEJII.

DK18 3MaTHICTh /10 CTBOPCHHS AHAIITUYHUX Ta YHUCEITBLHUX METOJIB IS
pPO3B’s3aHHS MPUKIATHUAX 3a7ad, a TAKOX JI0 3aCTOCYBAHHS METOMIB
onTHMi3allii Ta KEpyBaHHS MPOIECaAMHU.

3.

HOPMATHUBHUAM 3MICT HNIJITOTOBKU, COOPMYJIbOBAHUI
Y TEPMIHAX PE3YJIbTATIB HABYAHHA

Kinnesi, miJcyMKOBI Ta IHTErpajbHI pe3yJbTaTH HaBYaHHsS OakanaBpa 31
cremianbHOCTI 113 Tlpuknagna MaremaTuka, 10 BU3HA4YalOTh HOPMATUBHHUU 3MICT
MIJTOTOBKU 1 BIJIMOBIJIAIOTH IMEPENIKY 3aralbHUX KOMIIETCHTHOCTEH 1 CHeliabHUX
KOMIIETEHTHOCTEH.

Hludgp

Pe3y.111>TaTn HaBYaHHA

1

2

PHO1

JleMoHcTpyBaTH ~ 3HaHHS W PO3YMIHHS  OCHOBHHX  KOHIEIILIH,
NPUHLMIIB, TEOPIi NPHUKIAIHOT MAaTeMAaTHKK i BHKOPUCTOBYBAaTH iX Ha
IIPAKTHIII.

PHO2

Bosnoaitu 0CHOBHUMHM MOJIOKEHHSIMU Ta METOJaMI MAaTeMaTHYHOTO,
KOMILICKCHOTO Ta (yHKIIOHAIBHOTO aHAII3y, MIHIIHOI anreOpu ta Teopii
YKCel, AHAIITHYHOT TeOMETPIi, Teopii Imd)epeHmaanHX piBHSHB, 30KpeMa
PIBHSIHb Y YaCTHHHHX MOXiIHUX, TEOPii AMOBIPHOCTEH, MaTEMATHYHOL
CTATUCTUKU Ta BUMAJKOBUX IMPOIIECIB, YNCETbHUMHU METOJaMHU.

PHO3

CDopMamsyBaTH 3az1a4i, chopMyIIbOBaHi MOBOIO TI€BHOI MIPEIMETHOT rany31
(opmysroBatH ix MaTeMaTHYIHY TIOCTAHOBKY Ta o0HpaTH palioHAIbHUN METO
BUPILICHHS; PO3B’A3yBaTH OTPUMAHI 3a/a4i aHAIITHYHAMH Ta YUCEIbHUMU
METO/IaMH, OI[IHIOBATH TOYHICTh Ta JOCTOBIPHICTH OTPUMAHMX PE3yJIbTATIB.

PHO4

BukonyBatn MaTeMaTUYHHUI OIKC, aHAJII3 Ta CHHTE3 JUCKPETHUX 00’ €KTIB Ta
CUCTEM, BUKOPHUCTOBYIOUYM MOHSTTS W METOAM JUCKPETHOI MaTeMaTUKH Ta
TEOP11 AJITOPUTMIB.

PHOS5

YMitu po3po0siATH Ta BUKOPUCTOBYBATH HA MPAKTHUIIl AITOPUTMH, TIOB’sI3aH1
3 arpOKCUMAIII €10 byHKITIOHATBHUX 3aJIEKHOCTEM, YHCJIOBUM
nudepeHIIIOBaHHSM Ta IHTETPYBaHHSIM, PO3B’A3aHHSM CUCTEM allreOpaiuyHuX,
nudepeHiaIbHUX Ta IHTErpaIbHUX PIBHSAHB, PO3B’I3aHHIM KpaloOBUX 3a]1a4,
MOIIYKOM ONTUMAJIbHUX PILICHb.
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PHO6

Bononith OCHOBHMMH METOJaMU PO3POOKH JMCKPETHUX 1 HENEPEPBHHX
MaTeMaTHIHUX MOJENIe 00’€KTIB Ta MPOIIECIB, aHATITUYHOTO JOCITIKCHHS
IIUX MOJICJICH Ha MpeAMET ICHYBaHHS Ta €JIMHOCTI X pO3B’s3KY.

PHO7

BMmiTH TIpOBOAMTH MpPAaKTU4YHI JOCHIIDKCHHS Ta 3HAaXOJUTH PO3B 30K
HEKOPEKTHUX 3a4ad.

PHOS

HO€,ZIHYB&TI/I MCTOAUM MATCMATHUYHOI'O Ta KOMH’IOTGpHOI’O MOACIIOBAHHA 3
HCdJOpMaJII)HHMI/I mpoucaypamMmnu  CKCIICPTHOI'O  adaHAI3y A1 IIOIIYKY
OIITUMAJIbHUX PIIICHD.

PHO9

Bynysaru e(eKkTUBHI MIOJ0 TOYHOCTI OOYMCIICHD, CTIHKOCTI, IIBUIKOMIII Ta
BUTPAT CHUCTEMHHUX pecypcm AITOPUTMH I YHCEITBHOTO JOCITIDKCHHS
MaTEeMaTHYHUX MOJIeJeH Ta pO3B’A3aHHS MPAKTUYHUX 3a1a4.

PH10

BOJIOI[ITI/I METOIUKAMHU BHOOPY paHIOHaJ'IBHI/IX METOJIIB Ta aJ'IFOpI/ITMlB
pO3B’s3aHHS MAaTeMAaTHYHWX 3a/ad ONTHMI3arii, AOCTIHKCHHS OTeparii,
ONTHMAJILHOT'O KEPYBAHHS 1 IPUMHSITTS PIIICHb, aHAII3Y JaHHUX.

PHI11

BwmiTu 3acTocoByBaTH Cy4yacHI TEXHOJIOTII MPOrpamMyBaHHS Ta pO3pOOJICHHS
MpOrpaMHOro  3a0e3MeYeHHs, MPOrpamMHOl  peamizamii YUCETbHUX 1
CUMBOJIbHUX aJITOPUTMIB

PHI12

Po3B’s3yBaTi OKkpemi 1HXKEHEpHI 3adadl Ta/abo 3amadi, MO BHHUKAIOTH
MIPUHAKMHI B OHIN MIPEAMETHIN Taiay31: B COLI10JIOT1i, EKOHOMIII, €KOJIOT1I Ta
MEIULIMHI.

PHI13

BukopucToByBaTH B IpakTHYHIA poOOTI crieniaai3oBaHl IpOrpaMHi MPOIyKTH
Ta IPOrpamMHi CUCTEMHU KOMIT I0TEPHOI MAaTEMATHKH.

PH14

BusiBnatu 31aTHICTH O CaMOHABYaHHS Ta MPOJIOBXKEHHS MpodeciitHoro
PO3BUTKY.

PHI15

YMITH OpraHizyBaTH BJIACHY NisUTBHICTH Ta OJCPKYBaTH PE3yJbTaT y paMKax
00OMEXXEHOTO Yacy.

PHI16

JleMOHCTpyBaTh HABUYKU B3a€MO/I11 3 IHIIMMHU JIFOJJbMHU, YMIHHS [IPALOBATH B
KOMAaH/II.

PH17

YMITH 3[i{CHIOBATH 301p, ONPALfOBAaHHSI, aHAIIi3, CHCTEMATH3AaLlil0 HAyKOBO-
TEXHIYHOI 1H(popMaIlii, YHUKAIOUH MPU IbOMY aKaJIeMI4HO1 HEIOOPOUECHOCTI.

PHI18

EdexkTuBHO cniiiiKyBaTucs 3 NUTaHb iHGOpMallii, 17eil, mpobieM Ta pilieHb 31
CHeliJIiCTaMU Ta CYCHIJIbCTBOM 3arajoM.

PHI9

30upary Ta IHTEPIPETYBATH BIJAMOBIAHI JaHI M aHaAII3yBaTH CKIIQJHOCTI B
MEXKax CBO€Il creriamizamii a1 JOHECEHHS CYJ/DKCHb, $KI BiJOMBAIOTH
BIJIMOBIHI COITiIabHI Ta €THYHI MPOOIEMHU.

PH20

JleMOoHCTpyBaTl HaBUYKH MPOGECIHHOTrO CHIJIKYBaHHS, BKIIOYAIOYU YCHY Ta
MMCbMOBY KOMYHIKAI[II0 YKPaiHCbKOIO MOBOIO Ta MpPUHANHMHI OJHIEIO 3
odiiiinux mos €C.

PH21

OnaHyBaHHs 0a30BHMMH 3araJIbHOBIMCHBKOBUMH 3HAHHSMH, IPAKTHIHHUMHU
BMIHHSAMHM 1 HaBUYKaMH, HEOOXITHHMHM IS BHKOHAHHS KOHCTHTYIIHTHOTO
00OB’SI3Ky MO0 3aXWUCTy BiTYM3HU, HE3AIEKHOCTI Ta TEPUTOPIATBHOT
IITICHOCT] YKpaiHu

CreuiayibHi pe3yabTaTH HaBYaHHS 3 ypaxyBaHHSAM OCOOJUBOCTEN OCBITHBOI
nporpamu
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PH22 | Po3po0masitTu mMaTeMaTH4HI MOJENI JJig PO3B’SI3aHHS CYYaCHUX MPUKIAIHUX

3a7a4, BOJOJITH MeTOoJaMM onTuMmizaili Ta kepyBaHHa. CTBoproBartw,

TECTYBaTHU Ta BIPOBAKYBATH BIJIMOBIIHUN MPOTrPaMHUI MPOIAYKT.

4. PO3ITIOALJI PE3YJIBTATIB HABUAHHS 3A OCBITHIMUA

KOMIIOHEHTAM

METOJaMU MAaTeMaTU4YHOI'0, KOMIIJIEKCHOIO
Ta (YHKIIOHAIBHOTO aHAM3y, JiHIHHOI
anreOpu Ta TEOpii YHCEN, aAHAIITHYHOI
reomeTpii, Teopii nn(l)epeHulanLHI/IX
PiBHSHB, 30KpeMa PIBHSHB Yy YacTHHHHX
MOX1AHUX, Teopii HMOBIPHOCTE,
MaTeMaTH4YHOI CTATHCTUKU Ta BUIIAJIKOBHUX
MPOILIECIB, YUCETbHUMU METOAaMHU.

Hludp p HaiimenyBaHHs
PH €3yJIbTATH HABYAHHS OCBITHIX
KOMIIOHEHTIB
1 2 3
1 OBOB’AA3KOBA YACTHHA
PHO1 | HdemoHcTtpyBaTu 3HaHHA ¥ po3yMiHHA | [IporpamyBaHHs;
OCHOBHMX KOHLCHLIH, TMPUHIMUIIB, TeOpiil | OCHOBH MAaTeMaTHIHOTO
anKnaz[Hm MaTeMaTUKH 1 BAKOPUCTOBYBATHU | MOJICITFOBAHHSI;
iX Ha MPaKTHII]. HaguanbHa nmpakTuka;
BupoOHuya npakTuka;
JluckpeTHa MaTteMaTHKa;
PHO? | BonoaitTm OCHOBHMMM MOJOKEHHSIMH Ta | MaTeMaTHYHUN aHaII3;

Teopis QyHKIIH KOMILIEKC-
HOI 3MIHHOT;

Anre0pa Ta reomeTpis;
Teopis yucern;
JudepeniianbHi piBHSHHS;
Teopis KMOBIpHOCTEI;
MaremaTu4Ha CTaTUCTHKA;
PiBHsIHHA MaTeMaTu4HOi (i-
3UKU;
®di3uKa;
EnemenTtu
YUCJICHHS;
OyHKITIOHATBHHUN aHAII3
JlMCcKpeTHa MaTeMaTHKa;

BapialiiHoOTro
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PHO3 | PopmanisyBati 3ajgadi, cdopmymboBaHi | MeToau 004nCICHD;
MOBOIO  MEBHOI  mpeAMeTHOI  ramysi; | HapuanpHa — koM ’toTepHa
dopMyTIOBaTH iX MaTeMaTHYHY IOCTAHOBKY | MPAKTHKA;

Ta  o0upatd  pauioHaIbHUH  MeToj | HaBuanpHa mpakTuka,

BUPILICHHS; PO3B’si3yBaTH OTpuMaHi 3axa4i | OCHOBH MaTeMaTUYHOTO

aHAITHYHUMH Ta YUCEIBHUMHU METOJAMH, | MOJCIIOBAHHS

OL[IHIOBAaTH TOYHICTh Ta JOCTOBIpHICTH | OO’ €KTHO-OpIEHTOBAHE

OTpUMaHUX PE3yJIbTaTIB. IporpamMmyBaHHS;
MarteMaTHYHUN aHAaJI3;
JudepenitiaabHi piBHIHHS,
Teopist TIMOBIpHOCTEH;
MaremaTu4Ha CTaTUCTHUKA;
PiBHsinHa MaTeMaTu4HOi (i-
3WKU;
OyHKIIIOHATBHUHN aHa13
JIMCKpeTHa MaTEeMAaTHKa;

PHO4 | BuxkonyBatu MaremMaTuuHui omuc, aHaii3 Ta | Jluckperna MareMaTuka;
CUHTE3 JUCKPETHUX O00’€KTIB Ta cucteM, | [[porpamyBaHHs
BUKOPUCTOBYKOYM  IIOHATTA ¥  METOJIM | KOMII FOTEPHHUX CUCTEM
JUCKPETHOI ~ MaTeMaTMKM Ta  Teopii | MoBoto Python;
AITOPUTMIB. ANTOPUTMH Ta CTPYKTypHU

JAHUX;

PHOS5 | YMiTi po3po0isit Ta BUKOPHCTOBYBATH Ha MareMaTuyHul aHaMi3;
NPAaKTHILl ~ anroput™u,  moB’s3aHi 3| Teopis QyHKIIA KOMILIEKC-
arpoOKCUMAIIIEI0 GbyHKIIOHATBHUX | HOT 3MIHHOT;
3QJIEKHOCTEM, YUCEIbHUM nubepeH- | Anredpa Ta reoMeTpis;
I[IFOBAaHHSIM Ta iHTerpyBanusaM, | ludepeniiansHi piBHSIHHS;
PO3B’SI3aHHSAM ~ CHCTEM  anrcOpalvHuX, | ANITOPUTMH Ta CTPYKTYpH
zu/I(bepeHmaanHx Ta IHTETPAIBbHUX PIBHSHbB, |TAHUX;
pO3B’s3aHHSAM KpaloBUX 3ajay, nowmykom | OCHOBU MaTeMaTUYHOTO
ONTUMAJIbHUX PIIICHb. MOJICJTFOBAHHS;

MeTtoau onTUMI3aIii;
PiBHsiHHS MaTEeMaTUYHOT
b13uKy;
[HTerpasbHi piBHIHHS;
[IpuknagHa MexaHika;
Teopis kepyBaHHS;
Buxonanus
KBaTi(hiKaIiiHOI poOOTH;
PHO6 | Bonoaith ocHOBHMMH MeTOJaMH po3poOKH | [HTenekTyanbHUM aHai3

JUCKPETHUX 1 HEMEPEPBHUX MaTEMaTUYHUX
Mojesnen 00’€KTIB Ta MPOLIECIB,
AHAIITUYHOTO JOCIIHKEHHS [IX MOJEJIEH Ha
npeAMeT ICHYBaHHA Ta  €IMHOCTI  iX
PO3B’SI3KY.

JTaHUX;
[IpukiagHe maremaTuyHe
MOJICITIOBAHHS;

MeTtoau 0OYHCIICHB;
OrneparniitHe YMCICHHS;
Teopis uucen
[HTeTpaNBhHI PIBHIHHS
AJTOPUTMU Ta CTPYKTYPH
JTaHUX;

JluckpeTHa MaTEMaTHKa;
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PHO7 | Bmitu mpoBomuty mpaktudHi nociimkenHs | [Ipukimanna MmexaHika,
Ta 3HAXOAUTH PO3B’SI30K HEKOPEKTHUX | ExkoHOMIKAa 1 ympaBiiHHS
3azay. 1 ITPHUEMCTBOM;
[HTEeNneKkTyansHuM aHaji3
JaHUX;
Bukonanus
KkBai(iKaIiiHOI poOOTH;

PHOg8 | [loemnyBatm w™MeTtoau MaremaTuuHoro Ta | BupoOHuya nmpakTuka;
KOMIT FOTEPHOTO MOJICITIOBAHHS 3 | MaremaTuuHi OCHOBH
He(hOpMaIIbHUMHU MpOLIEypaMHt | 3aXUCTY JaHUX;
CKCIIEPTHOTO ~ aHaiisy i Holuyky | Meroxu onrumisanii;
ONTUMAJIbHUX PIIICHb. O0’€eKTHO-OpIEHTOBAHE

IpOrpaMyBaHHS;
Komm’rotepHi meTonu
JOCIIIKEHHS
MaTEeMaTUYHUX MOJIENIEH;
biznec cratuctrka
ANTOPUTMU Ta CTPYKTYpPH
JaHUX;

PHO9 | bynyBatn edextuBHI moAo To4HOCTI | [I[porpamyBanHs;
0o0YuCIEeHb, CTIMKOCTI, IBUIKOIL Ta BUTpaT | [IporpamyBaHHs
CUCTEMHHUX  PECypCiB  aFOPUTMHU  JJIA | KOMII FOTEPHHUX CUCTEM
YUCEJIHOTO JIOCHIPKEHHSI MaTeMaTU4HUX | MOBoo Python;

Mojielielt Ta po3B’s3aHHS MPaKTUYHUX 3a7a4. | MaremaTuuHi OCHOBH
3aXUCTY JTaHHX;
[Ipuknagne  MaremaTuydHe
MOJICITIOBaHHS;
Meroau Ta iH(OpMaIliiHi
TEXHOJIOT1i 00poOKu
Benukux 6Oa3 nanux (Big
Data)

PH10 | Bonoxitu METOAUKaMU BUOOpY | [HTENeKkTyanpHuM aHaii3
palioOHAIbBHUX METOJIIB Ta aJTOPUTMIB | TAaHUX
PO3B’sI3aHHS MaTeMaTUYHUX 3aza4q | Teopist kepyBaHHs;
OITHUMI3aIii, JOCIIKEHHS omepailiii, | Metoau ontuMizarii
ONTHUMAJIBHOTO KEpyBaHHS 1 MNpuUHHATTA | Metogu Ta iH(opMaliiiHi
pilIeHb, aHATI3Y JaHUX. TEXHOJIOT1i 00poOKu

Benukux 6Oa3 nanux (Big
Data)

PHI11 | Bmitu 3acrocoByBaTH cyyacHi TexHoJiorii | [IporpamyBanHs;
MporpamMyBaHHS Ta po3pobnenns | [IporpamyBanHs
MPOrPaMHOr0  3a0E3IEUCHHs, IPOrPaMHOI | KOMIT FOTCPHUX CUCTEM
peamisamii ~ YMCENbHMX 1  CHUMBOJBHUX | MOBOIO Python;
IrOpUTMIB O0'exTHO-OpIEHTOBaHE

IIPOrpamMyBaHH;
Komm’rotepHi Meroau
JOCITIIKEHHS
MaTEMaTUYHHUX MOJCIICH;

PHI2 | Posp’sisyBari OKpeMmi iHKeHEpHI 3axadvi | EKOHOMIKa 1  ympaBiiHHs
Ta/abo 3amadi, [0 BUHUKAIOTH HpI/IHaI/IMHl B | MAIIPUEMCTBOM,;

ONHIM TpeaMeTHIN Tramy3i: B coriosorii, | Kypcosa poOoTta 3
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€KOHOMIIIl, €KOJIOTII Ta MEIUIIMHI.

IUCHUAIUIIHA
MaTeMaTHYHE
MOETIOBAHHAY ;

bi3Hec cTaTucTHKA;
[Ipuknanna MmexaHika,
MareMaTHYHUN aHAaJI3;
Metoon Ta 1H(1)0pMau1HH1

«IIpuknagne

TEXHOJIOT11 00poOKH
Benukux 0Oa3 ganux (Big
Data);

OnepaiiifHe YUCICHHS;

PH13 | BukopuctoByBaTH B MpakTU4HIM poboTi | [IporpamyBaHHs;
CHeIliayli30BaHl MpOorpaMHi MpOAyKTH Ta | HapuanpbHa — KoMIT I0TEpHA
IpOrpaMHi CUCTEMU KOMIT FOTEpPHOT | IPAKTHUKA;

MaTEeMaTHKH. HapuanpHa mpakTuka,
BupobHuya npakTuka;

PHI14 | BusiBisiti 37aTHiCTh 10 camoHaB4YaHHs Ta | Kypcosa pobora 3
IPOJOBKEHHS TPO(ECIITHOTO PO3BUTKY. mucturutiay «IIpuknanne

MaTeMaTHIHE
MOJICITIOBAHHSI»;
Ilepenarecraiitna
PaKTUKA;

Bukonanus
KBaTi(iKaliiHO1 poOOTH;

PHI15 | YMitu opranidyBaTu BiacHy IisUibHICTH Ta | Kypcosa poOoTta 3
ollepKyBaTH  pe3yiapTaT y  paMmkax | nucuuruiinn - «[lpuknagne
00MEXEHOTO Yacy. MaTeMaTU4IHe

MOJICITIOBAHHS»;
[luBinpbHA Oe31eKa;

PHI6 | [lemoHcTpyBaTH HaBHYKHM  B3aemoxil 3 | BupoOHu4a mpakTuka;
IHIMIAMHA JIIOJIBMHU, YMIiHHS mTparmioBaTd B | LiHHICHI KOMIIETEHIT
KOMaH/II. dbaxiBIs;

di3uyHa KyJIbTYpa Ta CHOPT;

PH17 | Ymitu 3naiicHioBatu 30i1p, OIPAIFOBAHHS, LinHICHI KOMIIETEHIT
aHaJji3, CHCTeMAaTH3aIlll0 HAyKOBO-TEXHIYHOI | (haxiBIL;
1H(1)opMau11 VHUKAIOUH  TpH  IbOMY | YKpaiHChKa MOBA;
aKaJIeMiyHOT HEIOOPOYECHOCTI. [HO3eMHa MOBa

npodeciitHOro cupsiMyBaHHs
(arrmificeka/HiMenbKa/hpan
Lly3bKa);

PH18 | EdbexktuBHO  cmikyBatwcsi 3 ~ NHTaHb | HaByanmbHa ~ KOMI IOTEpHA
iHdopmali, imei, npobiemM Ta pillleHb 31 | MPAaKTHKA;

CHeIiaiCTaMH Ta CYCIIUTLCTBOM 3arajloM. HI/IBIJ’IlSaHII/IHI NpoLecH B
YKpPaiHCbKOMY CYCITUIbCTBI;
®i3nyHa KyJIbTypa Ta CIOpT;
[IpaBO3HABCTBO;

PHI19 | 36upatu ta inTepnpeTyBaTu BiANOBIAHI AaHi | LluBimizamiiiHni nporecu B
il aHami3yBaTH CKIAZHOCTI B MEXKaX CBOEI | YKpaiHCbKOMY CYCIIiIbCTBI;
creryanizari JUISL IOHECEHHST CYIUKCHB, ki | L{iHHICHI KOMIIETEHIT
B1IOMBAIOTH BIJMOBIAHI COIIAJIbHI Ta €TUYHI | (haxiBIs;
poOIEMH. [IpaBO3HABCTBO
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PH20

JleMOHCTpyBaTl HaBUYKH Mpo¢eciiiHOro
CMUIKyBaHHsS,  BKJIIOYAlOYM  YCHY  Ta
MHACBMOBY ~ KOMYHIKaIliio  yKpaiHCHKOIO
MOBOIO Ta MPHHAWMHI OJHI€IO 3 ODiliHHUX
MoB €C.

IHo3emHa MOBa
npo¢ecitHOro CpsMyBaHHS
(aHTMichKa/HIMEIIBKA/ hpaH
1Iy3bKa);

YKpaiHcbKa MOBa

PH 21

Bonoaitu 6a3oBuUMH 3arajibHOBIMCHKOBUMU
3HAHHSMH, MPAKTUIYHAMH BMIHHAMH 1
HaBUYKaMM, HEOOXIJTHUMH JIi BUKOHAHHS
KOHCTUTYLIHHOTO 00O0B’S3KY IIOJI0 3aXHCTY
BiTun3nu, He3aaeXHOCTI Ta TEPUTOPIATBLHOT
IIUTICHOCTI YKpaiHu

baszoBa 3arajanbHOBINICEKOBa
I1ITOTOBKA (TeopeTnyHa
IITOTOBKA)

JlomenuyHa gomnomMora

PH22

Po3pobmssiT  maTremaTHuHI MOl IS
pPO3B’S3aHHS CYYaCHUX IPHKIAJHUX 3a1ad,
BOJIOJAITA  METOAaMHM  OIITUMI3aIli  Ta
KCPYBaHHS. CTBOpIOBaTI/I TCCTYBAaTH Ta
BIIPOBAPKYBAaTH BIAMOBIIHUNM ITPOTPAMHHI

MIPOIYKT.

OcHoBH MaTeMaTUIHOT'O
MO/ICITIOBAHHS
[Ipuknanue
MOJICITFOBAHHS;
Komm’rorepui Metoau
JOCITIKEHHS
MaTEeMaTHYHUX MOJICIICH;
Bukonanasa
KkBauTiikaiiiHoi poOoTH;

MAaTCMaTH4YHC

2 BUBIPKOBA YACTHUHA

Busnavaerbes 3aBasiku BUOOPY 3100yBaYaMM HABYAJIbHUX AUCIHHUILIIH i3

3aNPONMOHOBAHOIO MeEPeTiKy

S5.PO3IOALT OBCATY ITPOI'PAMMU 3A OCBITHIMU KOMIIOHEHTAMUA

E
<
24 -
Ne 3/m Bua HaBYaIbLHOI AiIJILHOCTI E = B}E‘ = E_
S g .= 2 2
SEEZ| & F
1 2 3 4 5
1 OBOB’SI3KOBA YACTHUHA 180
1.1 I{uxn 3azanvHoi niozomoexku
30
31 [HO3eMHa MoOBa TpodeCIMHOTO CIIPSMYBaHHS 6,0 [ic 1;2;3;4
(anrmiiicbka /HiMenbKa / hpaHITy3bKa)
32 [IpaBo3HABCTBO 30 ;3 9
33 VYkpaiHncbka MOBa 3,0 lic 1
34 dizuyHa KyabTypa Ta CIIOpT 3,0 |m3 1;2;3;4
35 [uBimi3ariiini npomecu B ykpaiHcbkoMy cycniabetBl (3,0 (13 |3
36 [HuBinpHa Oc3meKa 3,0 |ic 14
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37 [igHicHI KOMMIeTeHIIT paxiBIis 6,0 |ic 7.8
38 bazoBa 3aranpHOBINMCHKOBA MATOTOBKA (TeopetnyHa (3,0 (m3 7.8
niaroroska) / Jlomeauyna qomomora™*
1.2 Hukn cneuianvhoi niocomoexku
1.2.1  |ba3zoei Oucuyuniinu 3a 2any3310 3HAHL 31,5
b1 MaremaTH4HHI aHAII3 7,0 lic 1:2;3;4;
b2 Anrebpa Ta reoMeTpis 40 13 |1;2
b3 Teopis iMoBipHOCTEH 3,0 Jic 1;2
b4 ®di3uka 3,0 |m3 1;2
b5 MareMaTH4Ha CTaTUCTUKA™ 3,0 |m3 3.4
b6 HudepenuianbHi piBHIHHA ™ 5,5 lic 5;6
b7 EnemenTtn BapialiiiiHOro 4ucCJICHHS 3,0 |m3 11,12
b8 ExoHoMiKa 1 ynpaBiiHHS TiAIPUEMCTBOM 30 [m3 [13,14
1.2.2  |@axosi 0ceimHi KOMROHEHMU 34 CREUIAbHICHIO 88,5
O O0'eKTHO-OpIEHTOBAaHE MPOrPaMyBaHHS 6,0 |ic 3;4
o2 AJITOPATMH Ta CTPYKTYPHU JaHUX 5,0 Jic 3;4
@3 IIporpamyBaHHs 5,0 Jic 1;2
D4 MaremaTu4yH1 OCHOBH 3aXHUCTY JTAHUX 30 |m;3 9;10
d5 JluckpeTHa maTeMaTuka™* 50 (13 |56
D6 bi3nec craructrka 3,5 |m3 15
o7 Teopis uncen 30 m3 3,4
O] [HTEeNneKTyanbHUM aHaTI3 JaHUX 4,0 lic 9:10
D9 [TpuknanHa MexaHika 5,5 |m3,ic |5;6;7;8
@10 [IporpamyBaHHs KOMII IOTEPHUX CUCTEM MOBOIO 45 m;3 [7;8
Python
dl11 OnepariitHe YMCICHHS 45 3 (7,8
D12 Teopisa QyHKIIIH KOMIUIEKCHOT 3MIHHOT 4,5 lic 5,6
®13 OcCHOBU MaTEMaTUYHOT'O MOJEIIOBAHHS* 4,5 |m3
5,6
D14 [IpuknagHe MmaTeMaTuyHE MOJECIIFOBAHHS 3,0 |m3 11,12
@15 Kypcoga po6ora 3 nuctiurininu «IIpuxmnanne 3 |12
MaTEMaTUIHE MOJICTIOBAHHS 0,5
D16 Metoau oOUHCICHD 3,5 |ic 11,12
D17 Metoau onTumizamii 3,0 |m3 11,12

21



D18 Teopis kepyBaHHS 30 |m;3 (15
D19 PiBHSIHHS MaTeMaTU4HOI (H13UKU 40 |3 (7,8
@20  |[Komm’roTepHi METOU AOCHIDKEeHHS MatemMatnyaux (3,0 (3 |15
MOJeJIen
d21 Mertoau Ta iHpopMarliiiHi TeXHOIOT1i 00POOKH 4,5 lic 15
BermKux ganux (Big Data)
022 OyHKIIOHATHHUM aHaTi3 3 3 5,6
®23 [HTErpanbHi piBHAHHS 3 3 9,10
1.3 IIpakmuuna niocomoeka 3a cneyianbHicmio ma 30
amecmauisn
KP Buxonanns kBasnidikaliiHoi podotu 9,0 15
I11 Bupo6uuua npaktuka 6,0 ;3 (12
112 [lepenarecTariiiina NpakTUKa 30 |m3 (15
I13 HapyanbHa KOMIT FOTEpHA PAKTHUKA 6,0 ;3 8
114 HaBuanbHa npaktrka 6,0 m;3 4
2 BUBIPKOBA YACTHUHA 60
BusnauaeTbcs 3aBasiku BUOOpy 3100yBavyaMu
HaBYAJIbHMUX JUCITUILIIH 13 3aIIPOIIOHOBAHOTO MEPETIKY
Pazom 3a 000B’s13K0BOIO Ta BUOIPKOBOIO YacTUHaAMu (240

*IuCHMIUIIHA MOKYTh BUKJIAATHCS AHTJIIHCHKOI0 MOBOIO
** Jloist 3m00yBaviB, siki He BUB4aTh B3BII

6.CTPYKTYPHO-JIOI'TYHA CXEMA

[TocnioBHICTh HABUAIBHOI A1SUIBHOCTI 37/00yBaya 3a 000B’I3KOBOIO YACTUHOIO MOJIaHA HUKYE.

KinbkicTb
OCBITHIX
;T KOMIIOHEHT, 110
S g E| BUKIAIANTHCH
E 3 % IlIndpu ocBiTHIX KOMIIOHEHTIB = = “pOT:mM
S 2 2 | F
o 7 5 o2 e 3) 2
£ 8 ¢ &
= ) B
(5]
1|23 4 5 6 7 8
1 1 1 |31, 33,34, b1, b4, b2, ®3,b3 60 8 13
8
2 | 31,34, b1, b2, ®3, b4,b3 7
2 | 3 |31,34,35, b1,01, ®2, 55,07 8 9
4 |31, 34, b1, b5, ®2, ®1, ®7, 114 8
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21 3] 5 | b6,D5, DY, D12, DI13,D9,D22 60 7 14
6 | 56, ®5, ©Y, 12, D13, ®9, ®22,(B) 7
4 | 7 38,37, @5, ®©10, ®I1I, @I 6
8 38,37, @5, ®10, @11, ®I9,I13 7
315 | 9 [32, D4, ®Y, D23, 60 10
4
10 | @4, @8, @23, (B)
3
6 | 11 | 57,014, ©16,D17, (B) 4
12 [B7,014, ®15,016, D17,I11, (B)
6
4 | 7 [13 |B8, (B) 60 4 6
14 36, b8, (B) 5
8 | I5 | @21, (B), 6, P18, D20
4
16 [ 112, KP 2

Ipumitka: KinbKiCTh OCBITHIX KOMIIOHEHT B YETBEPTAX Ta CEMECTpax MPH HAIBHOCTI BUOIPKOBHUX

JTUCIUILIIH BU3HAYAIOTHCS TICHs 0OpaHHs BUOIPKOBUX AUCLUIUIIH 3100yBayaMH BHUILOT OCBITH.
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7T.MATPULI BIAITIOBIJHOCTI OCBITHIX KOMIIOHEHT

7.1 MaTtpuusd BiInoBiTHOCTi BU3HAYEHUX OCBITHLOIO IPOTrPaMOI0 KOMIIETEHTHOCTEl KOMIIOHEHTaM OCBITHBOI NporpaMu
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+
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DK 14
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DK 16

DK 17
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e I e N N
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7.2 MaTpuus BiinoBiqHOCTi pe3yJabTaTiB HABYAHHS KOMIIOHEHTAM OCBiTHLOI MPOrpaMu
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PHO1

+ @13

PHO02

PHO03

PHO04

PHOS

PHO06

PHO7
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PHO09

PH10

PH11

PH12

PH13

PH14

PH15

PH16

PH17

PH18

PH19

PH20

PH21
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8. IPUKIHLEBI INTOJIO’KEHHSA

[Iporpama po3pobieHa 3 ypaxyBaHHSIM HOPMATHBHUX Ta iIHCTPYKTUBHUX
MaTtepiaiiB MI>)KHapPOJHOTO, Tally3eBOT0 Ta JCP>KaBHOTO PIBHIB:

1. [Tonmo)keHHs PO aKpeUTALIF0 OCBITHIX MPOTPaM, 3a SKUMHU 311 HCHIOETHCS IMATOTOBKA
3100yBayiB BUIIO1 OCBITH, 3aTBepkeHe Hakazom MiHicTepcTBa OCBITH 1 HAYKH YKpaiHu
BiJ 11 mumns 2019 p. No 977. 3apeectpoBano B MiHicTepcTBi ocTHIlii Y kpainu 08
ceprasa 2019 p. 3a No 880/33851. [EnextponHuii pecypc].
https://zakon.rada.gov.ua/laws/show/z0880-19.

2. Kpurepii oniHIOBaHHS SIKOCTI OCBITHBOI ITporpamu. [Joaarok no IlonoxxeHHs npo
aKpeUTAaIlil0 OCBITHIX MpOrpam, 3a SKUMH 3A1HCHIOEThCS MATOTOBKA 3/100yBaviB BUIIIO1
ocBitH (yHKT 6 po3ainy I). [Enextponnuii pecypc]. https://naqa.gov.ua/wp-
content/uploads/2019/09/Kpurepii.pdf.

3. Kgit Cepriit. JlopoxHs kapTa pepopMyBaHHs BUIIOI OCBITU YKpainu. OCBITHS
nosituka. [lopran rpomancekux ekcrnepriB. [ Enexrponnuit pecypc]. http://education-
ua.org/ua/articles/1159- dorozhnya-karta-reformuvannya-vishchoji-osviti-ukrajini.

4. I'mocapiii. HarioHanbHe areHTCTBO 13 3a0€3MEUYEeHHS IKOCTI BUILIOT OCBITH.
[EnexTponnuii pecypc]. https://naga.gov.ua/wp-
content/uploads/2020/01/%d0%93%d0%bb%d0%be%d1%81%d0%b0%d1%80%d1%96
%d0%b9. pdf.

5. JoBignuk kopuctyBaua €CKTC [Enexkrponnuii pecypc].
http://mdu.in.ua/Ucheb/dovidnik koristuvacha ekts.pdf.

6. 3axoH Ykpainu «IIpo Bunry ocBity» https://zakon.rada.gov.ua/laws/show/1556-18.

7. 3axoH Yxkpainu «IIpo ocBity» (Enektponnuii pecypc
https://zakon.rada.gov.ua/laws/show/2145-19.)

8. JIuct MinicTepcTBa ocBiTH 1 Hayku Ykpainu Big 28.04.2017 p. No1/9-239 mono
BUKOPUCTaHHA y pOOOTI 3aKJIa/iB BUIIOT OCBITH MPUMIPHUX 3pa3KiB OCBITHIX TIPOTPAM.

9. MeroanuHi peKoOMeH I 010 po3poOIeHHS CTaHAAPTIB BUIIIOI OCBITH,
3aTBEpKEHUX Haka3oM MiHicTepcTBa ocBiTH 1 Hayku Ykpainu Big 01.06.2016 p. No 600
(31 3MiHaMM).

10. [ToctanoBa KaGinery MinictpiB Ykpainu Big 30 rpyaas 2015 p. No 1187 «Ilpo
3aTBepKeHHs JIieH31HNX YMOB TIPOBAKEHHS OCBITHBOI JISITHHOCTIY.
http://zakon5.rada.gov.ua/laws/show/1187-2015-n/page.
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11. JIuct MinictepctBa ocBiTd 1 Hayku Ykpainu Big 05.06.2018 p. No1/9-377 mono
Ha/IaHHS PO3’SICHEHb CTOCOBHO OCBITHIX IPOTPAM.

12. CtannapT BHILOI OCBITH YKpaiHu: nepinii (6akalaBpChKUl piBEHB), Tally3b 3HAHb
11 «MaTtemaTHKa 1 CTaTUCTHKa», crienianbHICTh «IIpukinagna maremaruka» — K.: MOH
VYkpainn, 2018. - 16 c.

13. [TonoxxeHHs PO MOPSIOK peasizallii mpapa Ha akaJeMidyHy MOOUIBHICTh
HarmioHaJIbHOTO TEXHIYHOTO YHIBEpCUTETY «JIHIITPOBChKA MOIITEXHIKa» / M-BO OCBITH 1
Hayku Ykpainu, Ham. texs. yH-T. — [[. : HTY «/II», 2018. -9 c.

14. TTonoxeHHs mpo MPOBEICHHS MPAaKTHKH 3400yBadiB BUIOT 0cBiTH HarioHansHOTo
TEXHIYHOT'O YHIBEpCUTETY «JIHIMPOBCHKA MOMITEXHIKa» / M-BO OCBITH 1 HAyKH Y KpaiHU,
Ham. texn. yu-t. — 1. : HTY «II», 2018.-21c.

15. Tlono>keHHs Mpo opraHizailiro aTecTarlii 3100yBadiB Buioi ocitu HTY
«JIHImpOoBCHKa MOJIITeXHIKa» (13 3MIHAMU Ta JOMOBHEHHSMH, 3aTBEPIPKEHUMHU BueHo10
panoro yHiBepcuteTy Bif 26.03.2019)/ M-Bo ocBiTH 1 Hayku YKpainu, Hail. TexH. yH-T. —
H.: HTY «/I11», 2018. — 44 c.

16. IlonoxkeHHs PO CUCTEMY 3amo0iraHHs Ta BUABJICHHs muiariaty y HamionanbHOMY
TEXHIYHOMY YHIBEpCHUTETI «JIHITpOBChKa MomiTexHiKay (13 3MiHaMU Ta JOIIOBHEHHSIMH,
3aTBepkeHnMu BueHoro pagoro yHiBepeurety Bif 26.03.2019) duinpo, HTY «AI1»,
2019 -11c.

17. IlonoxxeHHs Npo HaBYAIbHO-METOAMYHE 3a0€311€YeHHS] OCBITHBOTO MPOLECY
HarioHanbHOro TEXHIYHOTO YHIBEPCUTETY «/JIHIMpOBChKa MOJITEXHIKa» (13 3MiHAMU Ta
nonoBHeHHsAMU BiJ 29.09.2022, 3aTBepakeHUMH BUueHOI0 pajjoro YHIBEPCHUTETY,
npotokoJ1 Ne 9)/ M-Bo ocBiTH 1 Hayku Ykpainu, Ham. texn. yu-1. [{.: HTY «I1», 2022.
—23c.

18. TlomoskeHHs PO OpraHi3ailiio OCBITHLOTO Mpoliecy HarlioHalIbHOTO TEXHIYHOTO
yHIBEpCUTETY «J[HIMpOBCHKa MOTITEXHIKa» (13 3MiHAMU Ta JJOMMOBHEHHSIMU Bijl
28.05.2020 ta 07.03.2023, 3aTBepkeHMMEU BueHoto paioro yHiBepcuteTy) / MiH-BO
OCBITH 1 Hayku Ykpainu, Han. texs. yH-T. — J[.: HTY «II», 2019. — 53 c.

19. Tlomo>xeHHs PO OIIHIOBAHHSI Pe3yJIbTaTiB HaBUAaHHS 37100yBaviB BUIIOT OCBITH
HartionanpHOTO TEXHIYHOTO YHIBEPCUTETY «/JIHIMPOBCHKa MOMITEXHIKa» (31 3MiHAMU Ta
JIOTIOBHEHHSIMU, 3aTBepkeHuME Buenoro pamoro HTY «JIIT» Bix 18.09.2018,
11.12.2018 ta 08.12.2021 / M-Bo ocBith 1 Hayku Ykpainu, Ham. texn. yu-1. — I.: HTY
«JII», 2021. - 31 c.

20. [TonoxxeHHst mpo popMyBaHHS MEPEIIKY Ta OOpaHHS HaBYATbHUX AUCITUTLIIH
3100yBaYaMu BUIIOI OCBITH HallloHaIbHOTO TEXHIYHOTO YHIBEPCUTETY «/JIHIMpOBChKa
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noTiTeXHiKa» (31 3MIHAMU Ta JOTIOBHEHHSIMHU, 3aTBepkeHMMHU BueHoro pagoro HTY
«JIT» Bix 22.04.2021 (mpotokos No 7) / M-Bo ocBITH 1 Hayku YKpainu, Harl. TexH. yH-T.
— J.: HTY «/1I1», 2021.— 12 c.

OcBiTHS Iporpama NOUIMPIOETHCS Ha BC1 Kadeapu yHIBEPCUTETY Ta BBOAUTHCA B
nito 3 01 BepecHst 2024 poky.

TepmiH 11i OCBITHBOI ITPOTpaMK HE MOXKe TiepeBuIyBaTH 3 poku 10 micaiiB Ta/abo
nepion akpenutanii. OCBITHS mporpama NJIArae MNEperiisiay Ta JIOONpallOBaHHIO
BIJIMOBITHO JI0 3MIH HOPMATHBHOI 0a3u YkpaiHu B cepi BUINOI OCBITH, aje HE PiAlie
OJTHOTO pa3y Ha piK.

BianoBimaneHICTh 3a SKICTh Ta YHIKAJIbHI KOHKYPEHTHI I€pEeBard OCBITHBOI
[IpOrpaMu Hece rapaHT OCBITHbOI IPOrPaMHu.
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Max{SAEH

BUX MS 23/12/27-1
JATA : 27 rpynas 2023 p

PELHEH3IA-BIATI'YK
Ha OCBITHBO-TIpO(eCiifiHy ITporpaMy OiArOTOBKH 3100yBadiB
BHIIOT OCBITH HepIIOro (6akalaBpChbKOro) OCBITHLOIO PiBHS 3a CIIEIaIbHICTIO
113 «IIpukitagHna MaTeMaTHKa Tany3i 3HaHb

11 «MaTtemMaTHKa 1 CTAaTUCTHKA»

OcgiTHBRO-IpOeciifHa TporpaMa 3a CreliabHicTIO «[IpuKiIagHa MaTeMaTHKay,
sika peairizoBaHa B HairlioHaTbHOMY TEXHIYHOMY YHiIBepCHUTETi «JIHIIPOBCHKA MOIITE-
XHiKa», OpiIEeHTOBaHA Ha aKTyaJIbHI BUKJIMKH Ta IPAKTUYHI 3aBJaHHS B TaTy3i Cy9acHUX
TexHoJoTiH. s mporpamMa BiAMOBiae CydacHHUM NOTpedaM B MiAroToBIN (HaxiBIiB y
cdepi IT, MaTeMaTHIHOTO MOIEIIOBAHHS Ta AHAIITUKH, HAJAIOYM BHCOKHH piBEHb
MMPaKTUIHUX HAaBHYOK Ta 3HAHB, HEOOXITHUX JJIs YCHINIHOI peari3amii B IiH ramysi.

IIpencraBneHna Ha peLEH31I0 OCBITHBO-TIpodeciiiHa mporpamMa BKIIrodae y cebe
HE JIMIIIEe OCHOBHI Ta TPaJuIiiiHI CKIIAJOBI, XapaKTepHi I JaHOI Taly3i 3HaHb, TaKi
sk «Mertoau obuncieHb», «OnepaliiiiHe YUCIeHHD, «AJITOPUTMHU Ta CTPYKTYpH Ja-
HUX», ajie ¥ YHIKaJIbHI OCBITHI KOMIIOHEHTH, sIKi BiIOOpakaroTh CydaCHI BUMOTH Ta
noTpebu B ramysi. Taki KOMIIOHEHTH, SIK « AHAITHYHI METOJIH JIOCTIJDKSHHS MaTeMa-
TUYHUX Mozelei», « KoM’ toTepHe MOAEIIOBaHHs CUCTEM Ta MPOLIeciB», «MaTtemMaTh-
YHI OCHOBH 3aXHCTY JaHUX», «Bi3Hec cTaTHCTHKa», JoTToMaraloTh (hopMyBaTH KOMITE-
TEHTHOCTI MaiiOyTHHOTO BHILyCKHHKa-0aKajaaBpa He JHUIIE ISl [I0JAJIbIIOT0 HaBYaHHS
Ha MaricTepchbKOMy piBHi, a ¥ A ycHinrHoi mpodeciiiHoi kap'epH, CTBOPIOIOYH Ha-
nifiHy 0a3y 3HaHB i BMiHb, SIKi BaJKJIMBI1 JUIsT Cy9acHOTO PUHKY IIparli.

Hy>xxe mobpe, o 3Haunuit yac B OINI BinBemeHuit Qs AUCLUILUIIH 10 BUOODPY,

010 JO3BOJIUTH CTYACHTY OTPUMATH HAaBUYKH, IO MAarOTh IIPUKJIIAJHE, @ HC CYTO TCOpPC-
THUYHC 3HAYCHHA.

49040, Ykpalina, flHinpo, npoe. [kuHuapanse, A.4, odic 5 (ana KoppecnoHgeHwii)
Ten.: +38 097 688 44 B8
www.maxsafe.com.ua ceo@maxsafe.com.ua

29



Solushion in
/lgrobusines &
[P ulscale
Engineering

36epiranHa, CYWKa, ONMCTKa 3epHa:

IHMMHIPIHr

MpoexTyBaHHA

ObnagHanHa

ByaisHuuuTeo "nig knwoy”
Cepsic, NapasTia

MaxSAEH

Sk noTeHuiiHUH pobOTOAaBENb, BBAXAK AONUIBHHM PEKOMEHIYBATH PO3po0-
HHKaM NpOrpaMH NpPHALUIHTH J0JaTKOBY yBary METOJaM ONTHMI3alil Ta METoaaM
NpPHHHATTA PIlICHb B YMOBaX HEBH3HAYUCHOCTI, @ TAKOXK NPAKTHYHHM METOAaM CTBO-
peHHs | kepyBaHHs Oasamu 1aHuX, 30kpema MS Access.

B ninomy ocsiTHboO-mpodeciiina nporpama NATOTOBKH 3700yBadviB BHIIOL
OCBITH nepmoro (faxanaBpCchKOro) OCBITHBOIO piBHA 3a crnemianbHicTO 113 «lIpuk-
Ja7HA MaTEMaTHKa» CIPAMOBAaHA Ha (POpMyBaHHS CBITOIAAAY Ta (paxoBol MATOTOBKH
CTY/ICHTa, IO BIANOBIIAK0TH CYYaCHHM BHKITHKAM.

Jlupextop TOB «MAKCET®» , - Boraap M.O.

Axwmsapagse, 8.4, oic 5 (ann xoppecnongenuyil)
Ten.: +38097 6884488
www.maxsafe.comua ceo@maxsafe.com.ua
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< > Tosapucrao 3 obmesenow signosigansHicrio «ENAM CHCTEM3~
syn. Npaxoaux CiuT, 54 , Kds, 01033, Yupaina | T: +38 044 390 S4 57

e-mall: infodepam.com | web:sww,epam.com

€APNOY 33880213, n/p UASBISCA0S0000000026000383792 8 AT «Pasdidaisen Bawn-

«27» rpyans 2023 poxy M 658

PENEH3BE-BLINYK
it OCBITHBO-npodeciiiny nporpasy «Mamesamuvne sodeosanun cucmen i npouecien
NAroToRKH 110Gy RANIn MHILOT OCHITH NEPIOrO (BAKALINPCLEOrO) OCRITHLOD Pinna 1a cneitiainiicno
13 Mpukiadna vamesamuxa, pospobaeny y Haudonaisnasy mexnivnomy ynieepcumemi
wAninposcora noalmexniran

Y sianosianecti 20 sucoxoro  pisnx  poxsniky  chepn  indopmauiitiinx  exnosorii
AHOYA0BYIOTLCR NPIOPHTCTI | JARAAHHA BHINOT OCBITH, NKi NONRTAOTL y migroTosui daxisuin,
nos sz i3 ceporo 1T, Noaonnowo saaavicro 380 ¢ nigrorosxa daxisuis 3 posauny mn daxosusn
KOMNCTEHUIAMM, JAATHHX  JACTOCOBYBATI OTPHMAN] (DY IIAMEHTAILHT  IHAHIA 20  POIN RSN
TPAKTHYHHN TAIAE, CXILTLHUN 10 CAMOPOIBHTKY Ta camopeartizanii.

Baacamnns aas cywacuux daxinuin cnculaannocri llpuxtaduna samesnamuxa ¢ ysinns
POIB'SIYBATH [ VIAATLMIORATH PITHOMEHITHI IPUKIRIHI 322841 3 BUKOPHCTAHHSM iy HAAMCHTRTBHIN
TR COCUIAIMN IPHKELIAN METOLS MATOMATHYHHX | KOMI JOTEPHMX HAYK, # TAKOK CTROPORATH 12
CKCIUTYATYBITH TIPOTP sabesne g

Poapobinena y HTY «JUTs ocuimmo-npodecilina nporpasa eMamesamunne mooevosannn
cucmen i npoueciay, WO NPEACTARICHA 1A peucH3iio, 3abewedye niarotosxy daxisuis, npodeciing
AKOCTT AKHX NOBHICTIO NIANOBIAZIOTI CYMACHUM YRIACHHAM WHOA0 BUMOF 20 cnenianictin y chepi
MATEMATHYHORO MoeAIoBaNHA T2 [T-Texuonoriil.

Ocuinupo-upodecitng nporpasa e Mamesamusne Modevosanns cucmes | npouecien 11AxoM
BLINOBEAAE CYMACHHN BUMOTAM OCBITH Nepioro (aKaiaspehroro) pinks 1a opicHTOBANA A YCrile
HCTOCYRIHKE 30 POYR'S32HHS NPAKTHMHMX 3aRJaMb. B il sicrarsen Ak rpaamuifni ocsitii
KOMIOHCHTH, TaK | YHIK&ILHI  OCRITHI  KoMuowenTH, wanpukaan, «/Ipukiaane  saremamnaie
MOQCTOBRHHAY, « MATEMATHUIT OCHORM JAXHCTY 2aHHX», «BiTHEC CTATHCTHRAN. ABTOPAMM NPOTPasK
saberneseno Gasanconaniit niaGip ochiTHIX KOMNIONENTIR, RKi HAPATI OXNOMTKNOTI KK AMCUMILTINN
MATCMATHMHOT NLATOTOSKH, TAK | aKTYAILHI AMCILIiHK 30 Hanpayxos T nizrorossu. Jlanil niaxia
sabeaneuyc Gopsypanis xomnerentiii MaiGy THEOO BInYCKHUKA-GAKATANPE HE TLILKH A% HABMI IR
HA HACTYTTHOMY, MAFICTCPCLKOMY piBitl, ane fi creopioc Gazy A1% KOHKYPEHTOCPOMOANOT | yenimoi
npocpeciiinol aimasnocti, Jnaunnit vac u O siascacumit L ancuinain 3a nnGopom, HIO 14¢ TMOTY
PELTTSYBATI MOAAMBICTE A8 CTYACHTS OOHPATH WIACHHR HANPSM BEKTOPY OCRITH.

Y nosasswony awropav OFT Gakano IsepuyTit ysary Ha posumpenns pisnomaninocti
ancummin IT-cnpasMyBanis  cepea  BUGIPKOBHX  AMCHNILIIN, OCKiabKM cyvachi  [T-texmosorii
noTpelyoTy, Bl Gaxisuin 33cTocyBaHHR GAIATHOX THAHL T3 YMIHL LLOTO HANPAMY,

Tpeacraraennit nalip ocsimiix KoMnoneNTia Moxe Janikasn Garathox 106ynavin ocaity |
o sarpelysanis 8 IT-cdepi, 20xpesa, » wamii opranizauii TOB « ENAM CHCTEM3» Gyac xopucinm
A% GY Ih-RKOTO IHACHEPY NPOTPAMIHOND 1a0eIICHCHNN.

JaCTYHHUK TERCPRILIOTO THy

3 kaaposux murans TOB «E Hauin BABENKO
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HaBuanbhe BUJaHHS

Karaniit Terssna CraniciiaBiBHa
CasmxkoBa Onena OnekcanpiBHa
ba6ens [Imutpo Bonoaumupoud
[lImopra Anna I'puropiBHa
Hazapenko Koctaatun JMutpoBruy

OcBiTHBO-IpO(eciiiHa nporpama daxkajaBpa
crneniaabHocTi 113 IlpukiagHa MmaTteMmaTuka

Enextponnuii pecypc

Bupgano
y HarjionaJlbHOMY TEXHIYHOMY YHIBEPCUTETI
«/IHIMpOBCHKA MOTITEXHIKA.
Caigono npo BHeceHHs 10 epxaBHoro peectpy JK Ne 1842 Bin 11.06.2004.
49005, m. Ininpo, npocn. Jmurpa SABopHuubkoro, 19.
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