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BCTYII

ocnirnlo-nposeciftua nporpaMa <MareMa'rz.IHe MoAeJIIoBaHHq CIIcTeM i
rpoqeciB)) porpo6n.ru na oqroni Cran4apry euqoi ocsi'ru ni4rororrcu 6aranarpin

cneqia.,unoc:ri 1 I 3 llput<la4Ha MareMarI'IKa.

O c eimuto -npoQt ec iilua npo epaMa sunopucmo syemaca nid'aac:

- riqensynauus cueqiamsocri ra arcpegutaqii ocsifiIroi nporpaMl{;

- cKJIaAaHHt HaBq€uIbHI'IX nnauin;

- rpoprr.lyeauul po6ouux nporpaM HaBqaJIbHrIx AI4CIII1IIJIIH' cI4JIaOyClB' IlporpaM

rrparrlrK, in4uni4ya,nrurx 3aBAaIIb;

- SoprraynanHa iu4rzei4yarbl{I4x HaBqaJlt HIlx fl lanin cry,{enrin ;

- pospo6neHnq :aco6ie Aiarsocrurz rxocri anuloi oceiru;

- arecrarlii 6ananaapin cneqia"nlsocri 113 llpnma4Ha MareMarlrKa;

- Brl3HarIeHHs suicry nanuanut B CLIcTeMi uepenigroroBKll Ta niAs[UeHHs

reaniSiKauii;

- npo$ecifiuoi opienmqii sgo6ynauin Qaxy;

- goenilnmoro KoHrpoJllo rr<ocri ni4roroexfi abaxisqis'

Ko puc my eau i o c e imu u o -np o Q e c iilu oi np o ep auu"

- s4o6yeaui nrarqoi oceirn, xr<i uanvarorrcq n HTY <,{uinponcKa uolirexrirco>;

- nraua4avi HTY <,{uinpoBcr,Ka uolirexuira>, xrci rAiftcurororr ui4roronxy

6axaranpie cneqiarsnocri 1 13 llpurla4na MareMarllKa;

- exsaNaenauifiHa rcolricis cneqialrsocri 113 llpuxlaaua MareMarura;

- npuftnra,rrua xouicis HTV <.{niuponcrxa nolirexnixa>'
oceirnro-nposeciftna upofpaMa rour4proerLcq Ha Ka(beApII yuieepcurery, xr<i

6epyrr yqacrB y ni4roroeqi Qaxiuqie CryneHtr 6axalarpa cneqia-nrnocri 113

llpurra4na MareMaruKa.

I. TPO@IJIbOCBITHbOIIPOIPAMI4

1.1 3araJrbHa iHQopvraqiq

lloeHa Ha3Ba 3aKnaAy enrqoi
oceira ra incruryr
(Qarcyrrlrer)

Haqion atrsuir rexui.{Hnft yninepcl,Irer <[uiupoBcbKa

nonirexuixa>, QaKynbTeT IIpI4poAHI4tII4x HayK Ta

TCXHOJIOTiiT

Cryniur euuoi oceirz ra
HasBa xn aliQ i raq ii nrb e o Kt

oplrrisary

EaxaraBp 3 npuKnaAHoi MareMarpIKI''I

O$iuiftHa Ha3Ba ocsirFr soi

rrpofpaMll
<Mareuarur{He MoAen}oBaHH.fl cI{cTeM I rlpoqeclB)

Tran Ar4rrnoMy ra o6cqr
oceirHsoi nporpanlz

fznnovr 6axastaBp&, oApIHI,IqHvriL, 240 r<pe4Hrin CKTC,
reDMiH uasqaHHfl - 3 poxu 10 Nricsqie

HaseHicrb aKpeArarauii ArcpeAnrauiq rporpaMu He rpoBoAvrlracfl,
I-{r,rxr/piBeHb HPK Vr<painu - 6 pineur, FQ-EHEA - ilepilrl4fi quxl, EQF-

LLL - 6 pieeHs

llepe4yvonu HaqeFricrs rIoBHoi
Oco6nu socri BcrvrIV

3aranbHoi cepeAHboi oceiru.
Ao OII Bl,I3Haqarcrbcq llpaslarav.vr



rplrfioMy Ao HTy (AfI), ulo 3arBepA)KeHi Bqenppia.uoto
Mosa(u) BI4KJIaAaHHI YxpalscbKa
TepnriH lii ocsinroi
rrpofpaM14

Tepnrin He Mo)I{e repeButlynaru 3 poKI4 10 vricsqin rala6o

nepio4 aKpeAl4raUii. OcnirHfl rlporp aMa niAn ila€ repern spy

ni4nonilHo Ao guis HopMar BHoi 6asu Yrpairtu y c$epi

szuoi ocnirz,
Iurepuer -ap.peca

nocrifi noro po3MirqeHHq

onr4cy ocnirutol
rrpofpaMu

OcsirHi uporpaM:a HTY "AII"
http : i/www. nmu. org.ualualc ontent/infrastructure/structuraU
iv i s i on s/s c ienc e:met:dep/educ ationalJro gram s/

-l7mra ocnhnroi nporpauu

piSnorr,rauirriux inNeuepnux ra rexuoloriqlvx 3a[a\ 3 npOBeAeHHt analioy 6ag 4ar'ux
Ta Cyqacgl4x MareMarLIqEIIx niAxoAie ra npiOpr.rretavru araleuiqnOi 4o6pOveCuOc'ri,

3araJrbHoJrroAcrrux qinuocrefi, na1piornqnoi csiAoNaoCr:i, rnop'roro ni4xo4y 4o

[ocTaBireHr4x qileft ra BIIpoBaAxeHH t ua6y"tux 3IIaHb y po3BI'IrOK rexnonOrift

uaft6vruroro.

1.3 XapaKTepucTllKa ocBiTHboi rporpaMu

flpe4vrerHa o6nacrb 1 1 MareMarr,rKaracrarr4cTr4nal I 13 lIpI4KJIaAHa MareMarurKa

06'ercmu rurqeHHn ra rlpo$ecifinoi girlruocri: aHaJIi3

IaHux ra npoqeciB, no6y4ona rKicHI4X Ta aAanrvrBHI4X

MaTeMaTI4T{HI4X MOAENEfi BA)KJIUI BI4X [Nfl TIPAKTI4IIHO|O

3acTocyBaHHfl 3aplaLr, oTpI4MaHHf, posn',rsrie cyqacHuvrl4

MATEMATT4T{HIIMI,I METOAAMH, CTBOPEHH.I TA EKCNNYATAIIiT

rrpof paMHof o 3a6e3rleqeHH.fl .

It in i H a 6 tt aHHn : nrlroroBKa S axin{ iB, 3AarH I{x :

- QopMyJIroB uIvI) po3B'rrzyuaru ir y3araIIbHIoBaTI4

rpaKrr4r{Hi 3aAaqi 3 BI4KopI4cTaHHtrM $yu4avreHT€ulbHl4x
Ta c[eUianbHl4x rIpI4KJIaAHI4x MeToAiB MareMarI4rrHI,IX i
KOMrr'rorepurrx HayK;

- po3B' x3ynaru gal:a-q,r MareMarl4r{Hofo MoAeJIIOBaHH,f,

frpouecis t ssurrl B yMoBax HeBr43HarreHocri ra HerIoBHoTI4

iHsopvrauil ilIoAo QyHxqioHyBaHHt cI4creMI4 o6' errin;

- 6y lyBurr4, AocniA)I(yBarvr ra 3acTocoByB arv MateMarl4qHi

MOAeni, ilIo rpyHTyrorbcf Ha AaHTIX Ta Ha 3HaHHflX,

crBoproBurvr ra
3a6e3neqeHHfl.

eKcnnyuryBurkr nporpaMHe

TeopemuqHuil sJvricm npedJvemHoi' o6nacmi'. MareMarl4rrHi

MeroAH, rrlo 3acrocoByrorbc'- B Hayui, iHNeHepii, 6isueci ra
rrpoMr4cJroBocri, a raro)K €urfopr4TMr4 i uporpaMHi saco6u ix
peanisaqii.



Memo dLI, Memo durcu .mQ mexuonoetl':

- lpuKnaAni MareMaTuqui MeToAI4 Ta aJIropI4TMI4;

- MeTOAI4I(I4 pO3B'fl3atttfl, igxeUepHI'IX, HayKOBkIX,

COUianbHO-eKOHOMiqHI4X 3ALAq, 34 ' AOIIOMOIOrc

cn eqianisoeaHux rlporpaMHl4x saco6in ;

iH$opnraUifini rexHoJlorii npoBeAeHHfl KoMII'rctepuoro

MoAenrcBaHH,fl Ta o6qucrrloBaJlbHofo eKcnepl'IMeHTy'

Opienraqiq oceirHtoi
IIpofpaM14

O c e i'ru lo- npo S eci irua, rpl4Kn aAHa

Mae Hacryilni npo$eciftni aKueHrI4:

- Br4BqeHHfl cyrracHr4x niAxolie Ao MaTeMaTI{r{HOfO

MoAeJITOBaHHx n piSul4x rany3fx IIpoMI4cJIOBocri;

- BrlKopncr aHHf, cyqacHl4x MeroAis ananisy 6as AaHTIX Ta

eiAnoei4Horo rporpaMHoro sa6esneqeHHfl ;

- sopMyBaHHfl rur4poKofo csirorr fl y Qaxinqr, fioro

rrparHeHHfl AO IIpaKTI4qHofo BIIpoBaAXeHHfl 3HaHb IIpLI

uo6y4oni MareMarI4r{HLIX MoAenefi, gxi 6y4yrr
MaKcr4MaJIbHo aAarlToeaui

cs oprvryJrboB aHoi saAa'ri ;

Ta sa6luNelri Ao

OcHosHuft $oxyc
oceiruroi nporpauu

CneUiaJIbHa oceira B fany3i 11 Mareuawrna ra crarvcrkrKa

3a cneuialsHicto I ll3 flpnrcna4na MareMarl4Ka

llornra6reHe BI4BqeHHfl MeTonlB MaTeMaTI',IrIHofo

MOAenIoBaHHfl 3AI.ALL, IIIO MaIOTb IIpaKTI4qHe 3HarIeHHf,.

Ha6ymr evliur Anfl IIpoBeAeHHfl anarrisy p.alnl4x,

orrr,r rr,t igaUiT MoAene it ra po3B' fl3xiB, KepyBaHHfl rlpoqec aMlz.

Knroqoei croe a: anaJris AauIax, MareMarl4rrHe MoAenroBaHHf'

aJrf opI4TMt4 Ta [porpaMHe sa6esner{eHH.f,, rIpoeKTyBaHHq

rpouecis i cncreM.
Oco6nrasocri uporpaMl4 Hasqal bna, HaBrluilbHa KOMII'tOTepHa, BI4pO6HkIqA Ta

n e p eAare craq i fiua rpaKTI{KI4 o 6os',f,grcos i
flpoxo4x{eHHfl IlepeAaTecraUifiuoT rtpa rI4KI,I Mo)(JII4Be Ha

n i4rrpraeMcrBax YxpaiHz.
KouxypeHlHi IIepeBarI,I nporpaMl4 rloJlflralorb B ii
cnpflMoBaHocT'i ua BI4KopttcTaHHi ua6yrux HaBI4r{oK

rpoet(ryBaHHfl MoAeIIefi rpoqecin ra qeuul Ha npaxrrUi.



fnrz6oxa ra cyvacna MareMarr4sHa nigroroBKa Io3BoJrr4Tb
nnpiuryBarv npo6reuz onruruisaqii ra KepyBaHHfl,
crBoproBarur soni auatiruqui ra KoMrr'rorepui ueroAur p.nfl

p o3B' flsaHHfl rrrr4 poKoro cn eKTpy rr pr4KnaAHr4x gap.aq.

flpz cxrraAanHi rrporpaMr4 6ye BpaxoB aHuir 4ocni4
Vninepcurera Hrro feunurvrpa (The University of New
Hampshire College of Engineering and Physical Sciences,
IJSA) ilIoAo uepenir<y 4ucqunniu ra rypcin, qo
nporroHyrorbcfl
MATEMATI4KA)):

l-rtt-p-s-:1/s-MB€-un-h.ed-ulun-de":graduals/mgm-eerlng-physlcal:
s-cisns,eslpr-ognams*s1udu/mathp-malics-statistics/apphgd-rulbamatics.
m-aj-o"r=bsl#.re-qui-rmenlsl*l

Anr cueqialrHocri <llpuxnap;Ha

1.4. IIpnAaruicTb Bl{rrycKHuxis Ao rpalleBJrau yBaHHfl Ta roAaJrbrrroro
HABqAHHfl

llpr,r4arnicrr Ao
IIparleBnarrrTyBaHHfl

BnnycxHr4Kz Moxyrb sairl'rrarkr uepnuuHi rrocaAr4 sa

npo$ecrflMkr sri4uo 3 r{HHHoro peAaKrliero HauiosaJrbHoro
xnacnSiraropa Vxpainz: KnacraSir<arop upoSecift AK
003 :201 0 B rany3flx npr,rKnalnoi MareMarurKr4,
MareMarnqHofo ra KoMn' rctepuofo MoAeJrroBaHHg:

31 1 Texniqni Saxinui n ranysi SisurrHr4x HayK ra rexuirn

312 Texrri.{Hi $axinui n ranysi o6.rzcnroB€umuoi rexuixz

flo,uamure HaBrraHHq Moxlrzeicrl HaBr{aHHf
pieHxuu: HPK VrcpaiHz
I-trrKrr., EQF-LLL - 7 piseHt

7,

sa r<naniQixaqiftnrruu
pinenr FQ-EHEA - spyruir

1.5. BumaAruHfl Ta ouiuroeaHHq
BnxralaHHr ra
HABIIAHHfl

Cry4eurorleHTpoBaHe HaBrraHHfl,

upo6neMHo-opieuronaue HaBrraHHfl

HaBqaHu r, iH4ras iAyaJbHo-TBo praufi niaxil.

CAMOHABIIAHH.g,

MOTI,IBOBAHE

OuiHroeaHHq OuiHFOBaH Hfl HaBr{anbHrzx AocqrHeHb cry4eurin
:rrriilcHroerbcfl sa pefirr,rHroBoro rrrKaJroro (npoxi4ni 6atu
60...100) ra 3a iHcrnryuiftuoro rxKilrrorc (<siAMiHHo)),
<4o6pe>, (3aAoBilrHo>>, (He3aAonilruo>), tr1o

B 14 Kopr4 croByerb cf, arrfl rrepeH eceHHfl r<pe4urie .

OqiHroBaHHfl BKrroqae Becb cneKTp KoHTpoJrbHr{x
npoueAyp y 3€ure)KHocri sia KoMrrereursicrHr4x
xapar(repr4crr4K (snaHnr, yuiuu tluayuurcu, r<onayniraqir,
aBroHovris i silroni4altuicru) pe3ynbraris HaBrraHHfl,

AOCfl fHeHHf f,Kr4x r{OHTpOJ[O€TbCfl .

Pe:ynrrarvr HaBrraHHtr cTyAeHTa, rqo ni4o6paxaroTb
AocrrHyrvtfr Hr4M pineHs KoMneTeHTHocreft ni4uocHo
ouixynaHrzx, ilenru6iryrorrcr ra Br{Mipuomcq nia qac



KOHTpOJTbHT4X 3aXOAlB 34 AOIOMO|OTO Kpr4TeplB, rrIO

Kopenrororbc,f, 3 ontrcal,r'Lr KBani$ixaqifinzx pinnin
HauionamHoi paMKr4 r<naniQixarlifi r xapaKrepr43yrorb
cnieeiAHorreHHfl BrrMor Ao pinnr KoMrreTeHrHocrefi i
rroKa3Fr r,rxie oqiHrz sa pefirnHroBoro ilKaJroro.
lli4cynrxosufi r(oHTponb 3 HaBrralbHr'r x 4zcqzuniu
sliftcHroeTbcq sa pe3ynbruraMr4 rroTorrHoro KoHTponrc

a6o I ra ouiuronaHHflM Br4KoHaHHfl KoMrrJrercuoi KoHTponrsoi
po6orz a6oha ycHr4x sianoeiAeft

Oopnra eunycxuoi
arecrauii

Arecrauis s4o6ynaqis eurqoi ocsiru sAificHroerbcn y
0op*i ny6niquoro 3axr4cry rcnani$iraqifiuoi po6oru
6axataBpa.
Knani$inaqifina po6ora Mae uepe46 aLrarkr po3B'{3aHHq
cKnaAHoro cneuialisoeaHoro 3aBAaHHfl upranla4uoi
MareMarr4Kvr, uo xapaKTepr4 3y€Tbcfl KoMrrJrerccuicrro
rala6o HeBr{3Ha.reHicrrc yMoB, is 3acTocyBaHHrM
MareMarr,rr{Hr4x uerogin rala6o nporpaMHr4x saco6is. y
r(BaJri$ixaqiitstit po6ori He Mo)Ke 6yru aKaAeMi.{uoro
n:rariary, QanscraQixarlii ra cnr4cyBaHH,f,.

Po6ora nepenip flerbefl, Ha Ha.ssHicrs nlariary sriAHo 3

nporleAypon, Br,I3HarreHoro clrcTeMoro sa6esnerreHH,f,

,sxocri oceirutoi nislrsocri ra ,sxocri ezuoi ocniru
yr-r isepcnleroM.
Knani$ixaqifiHi po6orn posuiulyrorbcn B peno3urapii
VH inepckr rery.
3axv cr rcnali$iraqifinoi po6oru sil6yBaerbcfl, rrpunroAHo
Ha sacilasui eK3aMenauifinoi r<ovricii.

1.6 PecypcHe sa6esnerreHHfl pea"rrisauii nporpaMrr

Cueuu$ivHi
xapaKreprrcTrd.Kkr

KaApoBofo
ga6esneqeHHs

I{a4poee sa6esneqeHHfl silnosi 1ae KaApoBt4 M Br,rMoraM
ruoAo sa6esner{eHHfl npoBaA)KeHH,fl oceirHroi liqruuocri
Ailn neprroro pinnr szuoi ocniru eilnosiAHo Ao
IIi uen: iirnux yMoB rrpoBaA)KeHH.r ocsirHroi liqJrbuocri.

CneuuSiuni
xapaKTepvaTl'4Kkl

uarepianbHo-
rexHi.{Horo
sa6esne.{eHHq

MarepiiurbHo-TexHi.rHe sa6esueqeHH.fl ni4noni4ae
TCXHOJIO|II{HI4M BI4MO|AM IrIoAo sa6esnerreHHfl
ilpoBaA)KeHHr oceirHroi liqruHocri trnfl ilepuroro pinur
eH uloi oceiru eilnoeiAHo Ao liqeusifinHx yMoB
rrpoBaAxeHHfl ocsirHroi aiqmuocri.

Cneqv{ti.rHi
xapaKTepr4cTuKrr

in$opnrauiftuoro ra
HABIIAJIbHO-

MeTOAUTIHO|O

ga6esne.{eHHt

Hae.ranbHo-MeToAr4rrHi vrarepianz N,licrqrrcq Ha
eneKrpoHHr4x Hociqx y MepeNi InrepHer na cairri xaSe4pu
npvr<ragnol MareMarr4Kk\ B KoMrr'rorepuifi naepeNi HTY
((All)), y xMapHr4x cxoBr4rrlax MS Teams Ha rrJrarSopvri MS
Office 365 ra nnarSopMi cr4 creMi Aucrauqiftuoro
HaBqaHHfl Moodle 3 AocryrroM r{epe3 oco6ucri ra6iuern
:ao6:lq:fq Cueqz$iqHe nporpaMHe sa6esreqeHHf,



BKitoqae tlaKeru liqen3oBaHl4x rIpI{KJIaAHIax IrporpaM Anfl

MoAenrcBaHHs MeTodoM cKiHrreHHI4x ereMeHris Phase2

(xonananis Rocsciece, KasaAa) ra aBropcrrufi rporpannuuft

rpoAyKr Factors, 1qo peanisye MeroA rpylloBoro
ypaxyBAHHfl. apryMeHris [nfl cTBOpeHHt IIpoIHOoTI'ITIHI4X

MoAenefi.

HaqiosalsHa
KpeAr4rHa

uo6ilruicrr

1.7 Arcanevriqua vro6ilrHicrr

OcsirHe cepeAoBl4ule HTy <[ninpoBcbKa uolirexsixa>
Mor?rBye cnyxauin ocsirnroi rporpaMl4 Ao IIpoflBy

iHHoeaqifiFloI iniqiarvBkr y rorlyKy ra Sopuynassi
inAraeilyanbHoi rpaexropii uaqionaJIbHoI nro6ilrsocri
qepe3 ar{Tyanrui rpaHrosi ra crl{IreIrAialtHi r,toNrusocri.
lloAaHrafi nepedx MoxtJllaBocreft naUionaJlbHoi

nro6imuocri He e BI4rrep[HHM Ta llocrifiHo oHoBJlroeTbctr.

ilporpavra uepe46 aLIae yroAl4 rpo aKaAeMiuny

vro6inruicrs is saxraA aMu nuuloi ocniru, rUo slificHlotorb
niAroroBKy SaxinUin 3 IIpIaKnaAnoi MareMarvrKvr,

nporpaMyBaHH.a, s iHxenepii tlporpaMHoro 3a6e3lrerreHHfl .

Mi>r<napoAHa

KpeA14rHa

uo6insnicrt

flporpaua nepe46 a'q'ae yroAl4 IIpo aKaAeMlrIHy

rvro6inrHicrl

Has.{aHus iHogeunux
slo6yna.{is sutuoi
oceiru

He nepeA6a.{eHo.

2. OEOB'.fl3KOBI KOMIIETEHTHO CT I

Iumeepamua xounemenmuicma 
'arcwnspa 

si cneqialrsocd 113 flpurna4na

MareMarnKa - s4a.ruicrr poee'asynarra crnaAtri cneqianisonaui saAaqi ra nparruvni
upo6leur.r upuxna4uoi MareMarr{Kr4 y npo$ecifinift Aiqlrsocri a6o y

rpoueci HaBrraHHfl, ulo nepe46 aqae 3acrocyBaHHf, MareMarI4r{HLIX

reopifi ra MeToAlB i xapaKrepll3y€Tbcfl KoMrIJIeKTHicrro ra

HeBI43HaqeHlCTtO yMO B .

a

IIIndp KovrneTeHTHocri
3a raru u i rcona rlereHrH ocr(3K)

3K01 3larnicrb HaBqar
3K02

3laruicrb 3acrocoByBarv 3HaI{Ht y npaKrHqHlIX cvryaUisx.

3KOJ 3Aatricrb reHepyBaru Hoei iaei (xpeauanuicrr).
3K04 3.uarnicm 6yrv KpLIrI4r{HI4M i cauorpl{r4544!4
3K05

3larnicrb rIpoBeAeHHn AocniA)KeHb Ha silnosiAHoMy pinni.

3K06 3Aarnicrb Ao alcrpaKTHoro MI4cJIeHHfl., alaurisy ra cI,IHTe3y.
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3K07 34aruicrs Ao nouyKy, o6po6neHHf, ra anarisy insopvrauii 3 pisuzx
A)KepetrI.

3K08
3nauu.s ra po3yr4iHH,f, rlpeAMeruoi o6racri ra posyvriHH,fl upo$ecifinoi
liqmFrocri.

3K09 3Aarn i crs cn irKyB arl4 c fl 3 rr peAcr aBHr4Kavru iHrur4x rrp o Q ecifi ut4 x rpyrr
pisnoro pinHx (s excnepraMr4 s iHilrzx ranysefi gHaHr/eulis eKoHoMiqnoi
4ixnruocri).

3K 10 Haszqxu y Bl4Kopl4cranui iH$opvraqifiHzx i xovrynixaqifiHzx
TexH on orifi.

3K11 34arH icrr ilpaqFoBaru n viNnapoAHoMy KoHrexcri.
3K 12 Bvsnaqeuicrr i uauorerrtzeicTb rrloAo rrocTaB eHr4x 3aBAaHr i sssrr4x

o6oe'qgxie
3K 13 Haezqxu vrixoco6zcricu oi nsaeNaoaii

3K14 3Aaruicrb peanisynarr,r csoi npaBa i o6oe'fl3Kr4 flK r{JreHa cycuiJrbcTBa,
ycn i4 o nrnro B aru q iuu o cri rponr aAfl H cbKoro (n inrn oro AeMoKparr,rqnoro )
cycninscrBa Ta Heo6xi4uicrr fioro cTanoro po3Br4TKy, BepxoBeHcTBa
rrpaBa, rpaB i cso6oA nFoAr4nr,r i fpoMaA flHLrHa n vr<paini.

3Kl5 3larHicm s6epirarra ra IIpI4MHo)KyBarr4 MopaJrbui, xylrrypui, uayroni
qinnocri i 4ocmHeHHt cycnimcrBa Ha ocuoni posyvriHHr icropii ra
3aKoHol,ripHocreft posBl,rrKy npeAMeruoi o6lacri, il' vricq.s y 3aranruifi
cl,IcreMi sFraHr npo rpnpoAy i cycuirucrso ra y po3Br4rKy cycrilrcrna,
rexHiKn I rexHoJlorifi, BI4KopI4croByBarH pisHi ua4z ra QopMr{ pyxosoi
aKTvreHocri Lnfl aKTI4BHoro siAIIorrr4HKy ra BeAeHHfl 3AopoBofo cnoco6y
}KI4TTfl,

@axoei rconaneTeHTHocri cneqiaJrbHocTi (OK)
Iianonicmu is sacmocygaHHn MameMamwtHux memodie

oKO1 3l arn i c rl; B rI K o p 14 cro B y B arr4 fi aganty Burvr M areM arra.rH i re op ii, M eroAr4
ra npufioMz Ars AoseAeHH,f, MareMarr4rrHr4x rBepA)KeHb i reopeiu.

oK02 34aruicrt BI4I(oHyBarv 3aBAaHHtr, csopvrymonaui y MaTeMarzqnifi
Qopvri.

oK03 MaTeMaTI4 r{Hl MeTOALI I-nfl
MoAeJrroBaHHfl, auasizy,

3lrrnicru o6nparu ra 3acrocoByBarrr
po3B'flsannx rpuKnaAHr4x 3a1la.r^,

[poeKTyBaHHtt,, KepyBaHHfl. tIDofHo3vBaHH n^ nouitlgflTTs nirrrenx

oK0al ':#:;",#:i:"#;,r,iryp14
saco6u ra nporpal,rHy AoxyxaeHrauirc.

p.AHuIX, upOrpanffri

oKO5 34aruicrs ilpoeKryBurr4 6asw raH:ax, iusopvraqifiHi cr{creMr4 ra

T exru on o ziqH a dinn u nicm o
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oK06 3Aaruicru po3B'ri3ylaru upo$ecifiHi saAaqi

KoMrr'rorepnoi rexuixn, KoMrI'xirepHux Mepex

cepeAoelaui cyqacHI4x oIIepauifiHrax cI4 creM'

cTaHraprHl4x o$icnrax

3a AOTIOMO|OIO

Ta IHrepu€rY, B

Br{KOp14CTaHHflM3

oK07 3AargicTb eKcrrnyaryB arv ra o6cnyroByBarl4 rlporpaMHe ga6esuerleHHf,

aBToM arr43 oB aHr4 x ra in S opvraqifi HI4x cI4 creM pt3H oro npLI3Ha'reHHfl .

oKO8 34aruicrt BI4KopI,IcToByBaTI4 cyrlacHi rexuOnOrii

TecryBaHHfl rlporpaMHoro sa6esuer{eHHfl .

rrpofpaMyBaHHq ra

oK09 34arnicrr Ao IrpoBeAeHHfl

MoAenrcBaHHfl, aHanisy Ta

eKcrrepl4MeHTy, po3B' fl3aHHfl

cneu i alisoe aHlax r porpaMHI4 x

MareMarl4trHoro i xol,tu'totepHoro
o6po6r<u [anvrx, o6qlacrroBaJlbHoro

Sopvranisosanzx saraq 3a AorloMorolo
saco6in.

O p z unis a 4i itu o -y np a e niru c b Ka d inn unic m u

oKl 0 34aruicm crBopeHHfl AoKyMeuris BcraHosreHoi sniruocri,
Br4Kopu cTaHHfl H opM aTI4BH o - IIpaB OBI4 X AOKyMeHris .

oKtl 3Aaruicrb Ao opraHisaqii po6orr,r KoJIeKTkrBy Bt4KoHanqin, npvIfinraHHfl

aouinbHr4x ra eKoHoMiquo o6rpyuroBaHl4x oprauisaqifinrax ra
yrrpaBniuctxzx piruenl, sa6elnerreHHfl 6estte"""* yto" 

"paUt
H ay rco a o - d o cnidru a dinnunicmu

oK12 3AarnicTb Ao rrorxyKy, cr4creMarr4r{Horo BzBr{eHHfl Ta ananisy HayKoBo-

rexHiqnoi insopnraqii, sir.rugHflHoro f4 3aKopAoHHofo 4ocni4y,
rroB'fl3aHolo ig 3acTocyBaHHflM MareMarzrIHI'IX NreroAis I'nfl
AocnipreHHfl pisHovrauirunx trpoqecin, rnztq Ta cI4cTeM.

oKl3 34arHicrr, sposyvriru ilocraHoBKy 3aBp:aHHfl,, c$opvrynboBaHy MoBoto

reegoi rpeAMerHoT ralysi, slificHroBarkr rorryK ra s6ip neo6xiAHl4x

nIzxiAnnx AaHI4x.

oK14 3Aaruicrs c$oplaymoBarr,r MareMarl4t{Hy IIocraHoBKy 3al.aLrl,

cnr4paroqlrcb Ha nocraHoBKy MoBoto rpeAMersoi ralysi, Ta o6uparu
MeroA if posn'g3auHq, trlo ga6esne.{ye norpi6Hi roqnicrr i nalifinicrr
pe3yn brary.

oKl 5 3Aarnicrr 6parur yqacrb y cxlaAauHi HayKoBI4x seirie is BI{KoHaHIax

HayKoB o-AocniAn rax po6ir ra y BrrpoBaAxenui pe3yJlbraris rpoBeAeHl4x

aoOnia)KeHs i pospo6ox.

oKl6 3Aaruicrt 4o eSeKrr4BHoi upoSecifiuoi rll4cbMonoi fi yuroi rouyttiraqii
vxpaiHcbKoro MoBoro ra oAnielo 3 o6iqifiHl4x MoB eC.

2.3 Cneqia,rsni (r[axoni, npe1rvlerHi) KoMneTeHTHocri s ypaxynaHxqDl oco6Iusocrefi
ocnirnroi nporpaMn

IIIudp KonanereHrHocri
I 2

@Kl7 3Aaruicrr aHanisyBarv, i4eHuaSirynaru,
npaxrfi.{Fri inxenepni saAaqi, TexHoJloriqHi

xracuSiryearv cyuacui
rrr4TaHHfl Ta serlaxi 6agu
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Iallzx (Big Data). Ha ocHosi npoBeAeHoro ana-uisy crBoproBarkl
o6rpyHroeani Ta ananrr4BH i vroaeni.

oK18 3Aaruicrr Ao crBopeHHfl
po3B' fl3aHttx nprrKnaAH HX

onrzuisaqii ra KepyBaHHs

AHAIIITIdITHIIX TA

3al\al{, a TaKo)K

rpoqeca}|4vr.

qI,ICeIbHI4X MeToAlB l.nfl
Ao 3acrocyBaHHt naero4in

3. HOPM AT I4B HIfltrt 3 MIC T trlAf OT OBKI{, C O OPMyJIb OBAHI{IZ
Y TEPMIHAX PE3I/IbTATIB HABTIAHH^fl

Kinqeni, ni4cynrxoei Ta iurerpamui pe3ynbrarvr HaBrraHHfl 6axataspa si

cneqiantuocri I 13 flpzrna4Ha MareMarr4Ka, rqo Bl43Har{aroTb HopMarusHuiL slaicr
niAroroBKr4 i silnoni4arorb nepeniry saraJrbHr4x KoMrrereHrHocrefi i cueqiaJlbHl{x
KoMrreTeHTHocrefi.

IIIudp PesyrsraTr{ HaBqaHHr

I 2

PHO l lenroHcrpyBarl{
rrpr4HulrrlB, Teopl14
n parcrr,r ui .

3HAHHq 14

npr,rKna4Hoi
po3yMlHHt

MATCMATWKVI I

ocHoBHr4x KoHuenqift,
BrrKopr4cToByBarl4 ix Ha

PHO2 BonoaiTz ocHoBHHMr4 rroJro)KeHHflMr4 Ta MeTo 4av.kr MareMarzqHoro,
KoMrrJreKcHoro ra $ynrqiouanbHoro auarisy, riuifiuoi arre6pu ra reopii
qr4ceJr, anarrrrr4quoi reoMeTpii, reopii apr$epenqiarbHr4x pinurub, 3oKpeMa
pinnxub y qacTrrHHr4x noxi4Hr4x, reopii fivronipuocrefi , vrareuaruqnoi
cT arl4 cT vtvr "t a BkrilaA K o B r,rx rr p oq e c i n, uu c eJIbH I4 MI4 M eToA aMI4 .

PHO3 Oopnranisynarz saAa.{i, c$opvrynboBaHi Nroeo}o rreBnoi npeAMeTHoi ranyai;
fropuynrcBarlr Ix uareMarr4r{Hy ilocraHoBr{y ra o6up arvr par\ioualrsufi uero4
nrapinreHHfl; po3B'x3yvarvt oTpr4MaHi saAa.ri ananiTr4rrHr,rMr4 Ta rrkrceJlbHl4Mr4

MeToAavu, ouiHroBarr,r roqnicrb ra AocToBipsicrr oTpzMaHr4x pe3ymraris.
PHO4 BrzxoHyBarv MareMarvtqtuir, orrr4c, aHzuris Ta cI4HTe3 Ar4cKpeTHI4x o6'eKris

cr4cTeM, Brr(opr4croByror{r4 rroH,flTT.f, ir MeToAkt Ar4cKperHoi MareMarvnvr
reooii anroor4rMie.

TA

TA

PHO5 Vnrirz pospo6lrflrvr ra BvrKopr4croByBarvr Ha npaKTl4qi anropr{TMl4, rIoB'fl3aHr
3 anpoKcnnraUiero $yurcqiouarrbHr{x 3zlrre)KHocrefi, wceJrbHHM

to
4z$epeurlirosaHHflM ra isrerpyBaHH.f,M, po3B's3aHssM cvcTerra anre6paiuunx,
4z$epeuqianrHr4x ra isrerpaJrbHux pinnflHb) po3B'ssaHnflvr xpafioBr4x 3ap'aq.,

norxyKoM onrr4MaJrbHrax pirueHb.

PHO6 BonoAirra ocHoBH:aMn MeroAaMr4 pospo6r<u Ar4cKpeTHr{x i
MareMarr4r{Hr4x nroAelefi o6'erriB Ta upoqecin, aHaniturrHoro
ur4x MoAenefi sa ilpeAMer icHyeaHHflTa enkrrocri ix poss'fl3xy.

HerrepepBHr4x

locriANeHH.f,

PHOT Bnrirz [poBoAkrrr4 nparrz.rHi AocriANeHH.rr ra 3HaxoALrrtr po3B'fl3oK
HeKOpeKTHI,IX 3Anaq.

PHO8 MOnenrcBaHH.s 3

I.nfl rolrryKy
floeAnyBarv MeroA]r MareMarrrr{Horo Ta KoMrr'rorepuoro
HeSopvraJrbH14 Mr4 rrporleAypaMkr eKcneprHoro aHanisy
onrr4Mar bH rax pi Lue H b.
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PHO9 EyAyearn esexrueHi rloao roquocri o6qucleHb, criftxocri, IIIBI4AKolii ra
Br4Tpar crrcreMHr4x pec pcin anropr4TMr,I [nfl ql4ceJlbHoro AocniANeHHt
M areM arl4qH I4x M oAen efi

PHl O BonoAirz MeToAr4 KaMr4 nz6opy paqionuurbHl4x MeToAlB Ta ilIropl4rMlB
po3B ; fl3allfl, MareMarur{Hr4x 3araq onrunaisaqii, AocniA)KeHHf, ouepaqifi,

orrrl4MaJlbHofo KepyBaHHfl i tIP
PHl1 Bvriru 3acTocoByBart4 cyqacHl

nporpaMHoro sa6esneqeHH.fl,

cr4MBoJIb Ht4 x aJIf opllrnai e

rexHoJlofll [pofpaMyBaHHfl
rporpauuoi pealisaqii

ra po3po6reHHq
qr4ceJlbHl{x i

PHl2 Pose'x3yvatu oKpeMl lHxeHepHl 3aAar{l

npvyailtyi B oAHifi npe4naernifi ralysi: n

MeAI4III,IH1. _

tala6o sa4aui, uo BLI HI4KaroTb

souiororii, exonovriqi, eKonorii ra

BraropncroByB arw B rpaKruqHifi po6ori cueuiarisoeaHt rlporpaMHl npoAyKrl4

Ta rr n of n av u i cI4 cTeM I,t K O MII' totepg Oi yareM aTI,IKLI .

Buxsrsru sAarHicrb Ao caMoHaBr{aHHf, Ta

po3Br4TKy.

rrpoAoBlreHHfl upo$ecifiHoro

PHl5 yvrirz opraHisyBurvr BnacHy liqruHicrb ra oAepx{yBaIl/. pe3ynbrur y paMKax

o6uexeHoro qacy.

f,enloncrpy Barr4 HaBVqKr,r B3a€Moaii s iuuruuvt nroAbMI4, yMlHHfl rIpaIIloBarI4 B

xouauli.
PHl6

PHl7 rlcreMar[sallirc HayKoBo-

rexuiqsoi iHftopvraUii, yHr,rKaroqr npu Uroldv axaAeNdiquoi HeAo6poqecHocri.

PHl8 ESexlaBHo cnilxye arvrcfl 3 rrr4raHr insopuaqii, iAefi, upo6neM ra piurenr si

cneuiaricranln ra cycnirucreoM 3araJIoM.

PHl9 cKnanHocri B.-
BlA0I4BaroTb

36r4part ra iHrepilperyBarn eilnoeilni lani
Mexax ceoei cneuialisauii Anr AoHeceHHt
eianosilni couiansni ra erl4rlni upo6JleMu.

aHiull3yBaTId
cyAXeHb, slci

ir

PH2O cnimryn anlnfl., BKJIIoqarcrrI4 YcHY
MoBoro ra rrpuuaitrvtri oAniero

[evr on crpyB arvr HaBwqK 14

u14cbMoBy rcovrynixarriro

odiuifiru{x MoB eC.

npoSecifinoro
yr<paiucbKoro

TA

3

oco6nusocrefi ocsirHroiCneuialrui p.tyn* HaBqaHH.f, 3 ypaxyBaHHflM
rpoL

PH2I po:po6rflTvr MareMarr4rrHi vroleli 4.nfl po3B'N3aHHfl, cyqacHl4x rIpI4KnaAHI4x

3a[aq, eoroAirra MeToAaMH ourzuisallii Ta KepyBaHHfl. CrnoprcBarkL

re cTyB a TI4 T a B rp o B aA)KyB arI,I B iAlOB iAHI4ft [porpaMHlafi
0
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4. po3rIoAII pE3yrbTATtB HABTTAHH^fl 3A OCBITHIMI,I
' KOMTIOHEHTAM

IIIu0p
PH PesvrsrlTtr HaBrraHHr

HafiueHyB.aHHq
oceirHixrconanoHenrie

I 2 3

1 OEOB'q3KOBA TIACTI,IHA

PHO l {euoHcrpyBaru 3HaHHr i4 posyvriHHfl
ocHoBH14x KoHrIeiluifi, npr4HrIr4nin, reopift
rr p 14 r(n a4 H o i M ar e M a rv Rr4 i e n x o p 14 c r o B y B arLr
ix na npaxrnqi.

llporpaMyBaHHn;
OcHoera MareMarl,IrrHof o
MOAenroBaHHs.;
HasqarbHa npaKrzKa;
Bupo6nvr-ua rpaKrr4Ka;
[u cnp eTH a M areM arr,rKa

PHO2 Bono4irz ocHoBHlzMvr rroJrox{eHH,rrMrr ra
MeTOAaMLT MaTeMaTI4rIHOfO, KOMIIJIeKCHOIO
ra SyHxLIioHanbHoro aHanisy, rriuifinoi
anre6prz ra reopil qur ceJr, auwiruquoi
reouerpii, reopii . Ar4$epenqianbHr4x
plBH.flHb, 3OKpeMa p.lBHqHb _y 

qaQTr4HHkr X

froxlAHr4x, Teopll r4MoBlpHocTer4,
MareMaruqHoi cTarr4cTvrnvr ra Br4rraAKoBr4x
flpoqecis, vz ceJrbHr4 Mr,r MeToAaMI4.

Mareu arn,rtnkrit artantz;
Teopir Qynrcuifi KoMrrJreKc-
HoI si\diHnoi;
Anre6p a ra reoMerpis;
Teopir qzcen;

Au $epeuqiamni pinn nHlnn1,

Teopir fivroeipuocrefi;
Mareu uil4rrHa cTarI4 cTuna;
PisHgHHr MareMarr4rrHoi Si-
3I.d.KI'{;

Oiszxa;
Ereuesrz napiaqifiuoro
TII4CIEHH':

PHO3 (Dopvranisynaru 3a1aqr, cSopnrylronasi
MoBoro ueeuoi rpeAMernoi ranysi;
$opvrynroBarr ix uareMarr4r{Hy rrocraHoBKy
Ta . o6rzparv . parlionalruzfi MeToA
Br4plrrreHHf ; po3B'fl3yBaTu orptrMaHt 3aAaql
aHurlTr4rlHurMr4 Ta qr4celbHr4 Mr4 MeToAaMV,
ouinroe arr4 roqnicrr ra AocToBipnicrr
orpr4MaHr4x pe3ynbrarie.

MeroAu o6.rucJreHb;
HaeqanbHa KoMrr'rcrepHa
rrpaKTr4Ka;
HaeqarbHa rrpaKTlrKa;
OcHosra MareMarr4rrHoro
MonenroBaHH.f,
06'cKTHo-opieuronaue
IrpofpaMyBaHHfl;
Mare rr,r awr-q,nt4fi, aualiz ;
AuQepeuqianrni pinn nHHn;
Teopir fivronipuocrefi;
Mare vr ururLrHa cT arrl cT LrRa;
PisHqHHr MareMarr4rrnoi Qi-
3VIK.LI;

PHO4 BuxouyBurr4 MareMarn'ililafr, orrr4c, araJr.: Ta
cr4HTe3 A[cKpeTHr4x o6'exrie ra czcTeM,
BLrKopr4cToByror{r4 rroHlrrr ir MeToAr4

Ar4 cKperHoi MaTeMarr4Ku ra reopii
aJrropr4rMie.

[u cr<peTH a M areMar vKa;
llporpaMyBaHH,f,
KOMII'lorepuzx cIacTeM
MoBolo Python;
ArropzrMkr ra cTDVKTVDT4
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I\AHT4X;

PHO5

ulrcBaHHqM TA lHTefpyBaHHtM,
po3B'r3aHHflM ct4cTeM anre6paluuux,
4ra$epenuizutrHl4x ra iurerpanbHux pinH flHb,
po3B's3aHH,svt xpafronzx 3a4aq, noilryKoM
orrrr4Ma[bHHx plrreH b.

Mare u a rvqHarir auatiz;
Teopir Qyurcqifi KoMTIJIeKc-

noi sNriHnoi;
Arrre6p a ra feoMerpiq;
Ara$epenqiansui pinH nHHn ;

ArropnrMl4 Ta crpyKryqvr
4aHr{x;
Ocuosu MareMarl{r{Horo
MOAenroBaHHfl;
Meroll4 o IITI4 Nr is aII ii ;
PieH.f,HHs MareMaru'rnoi
Siauxu;
llpnrcna4Ha Mexauixa;
Teopix KepyBaHHn;
BurouaHH,g
xsari6ir<auifi uoi po6orra ;

PHO6 BonoAirra ocHoBH wMvr MeroAaMI4 pospo6xt't

Ar,rcKperHl4x i HenepepBHl4x MareMarrlr{Hl4x
vroAelefi o6'eKris ra uPoqecin,
aHalrrrwsH oro Aocn iANeHn fl Irp'IX MoAenefi sa
rpeAMer icuynaH u r ra eAuuocri Ix
po3B'l3xy.

Iurelexry uulbH ufi, anurig
[a}lvrx;
llpzru a4He M areM arI4rIHe
MoAeJrroBaHHfl;
MeroAu o6qucneHb;
Onepaqiftne ql4cneHHfl;

Teopiq ql4cer

PHOT Bvrirv rpoBoAvrrkr npaxrHuui AocniAxeHHfl
Ta 3HaxoAr4Tvr po3B'f,3OK HeKOpeKTHIIX
3anaq.

llpz r<n a4H a M exaH ir<a ;
Erosoruina i ynpasriHH.fl
ni4uput €McrBoM;
Inrelerryasrcuuit aHaris

^aHvrx;BzxouaHHq
r<n ani 6 irauifi noi po6orra ;

PHO8 floe4uyBarvr MeToAI,I MareMarI4rIHoro Ta

KoMrI'rorepHoro MoAenroBaHH.fl 3

ue$opvrarlbHl4Ml4 rlpoueAypaMr4
excileprHoro . anarisy r,nfl rotxyKy
orrrl4Man b Hux pl[I eH b.

B ra p o 6 u rilra il paKrII Ka ;

Mareuarz.rHi ocHoBt4
3AXI,ICTY IAHLTX;
MeroAu o rIrI4 Nris auii;
06'eKTHo-opieuronaHe
rrpofpaMyBaHHt;
Koun'rorepHi ueroAu
AOCnIA)KeHHfl
MareMarkr rrHl4x uo4elefi ;

BisHec crarl4cTvrKa
PHO9 Bylyearu e$exrnnni ilroAo ro'{Hocri

o6qucreHb, crifixocri, trenaxoaii ra Brlrpar
cucreMHlrx pecypclB anropI4TMI4 [nfl
I{I4CEIbHOfO AOCNIA)KCHHfl MATEMATHI{H14X

MoAenek ra po3B'fl3aHHfl lpaKTI4r{HI4x 3al{aq.

llporpaMyBaHHn;
llporpaMyBaHHs
KoMrr'rotepHrax cI4cTeM

MoBolo Python;
Mareuarzqsi ocHoBI{
3axr4cry 4aHvrx;
Ilpnrrague MareMarl4qHe
MOAeJITOBaHHfl,;
MeroAu ra inSopnaallifiHi
rexHoJrorii o6po6xz
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BeJrLrKI4x 6ag [anurx (Big
Data)

PHlO BonoAirra MeroAI4KaMI4 nrz6oPY
paqionaJlbHl4x uero4in ra arlropl4rirais
po3B'flgaH:r^fl, MareMarl4r{Hltx 3a[aLl
orrrr,rMr3aun, AocntAx{eHH.s ouepaqifi,
orrrr4 MaJIbHoro KepyBaHHt i npzitttslrrx
piruenr, auarisy AaHHX.

Inrelexryarrcuuit anzutis
NAHIdX
Teopir KepyBaHHn;
Meroal4 orITI4tr is allii
MeroAra ra in$opnrauifini
rexHoJlorii o6po6xra
BeJrraKI,IX 6ag IaHlaX (Big
Data)

PHl1 Bnrirra 3acrocoByBarvr cyqacHi rexHonorii
nporpaMyBaHH.s ra PosPo6JIeHH-f,
nporpaMH.oro ga6esneqeHHt, IlporpalrnHoi
peaJll3aull r{I4CeJIbHI4X 1 cI,IMBOJIbHLIX

a^[ropI4TMlB

llporpaMyBaHHt;
llporpaMyBaHHs
KoMIr'torepuzx cplcreM
MoBoto Python;
O6'exrHo-opieHroBaHe
rrpofpaMyBaHHfl;
Kovru'rorepni MeroArr
AOCJTIAIKeHHf,
MareM arr4r{Ht4 x u o4elefi ;

PHI2 Pose' xzyvaru oxpevri inNenepni sa a.ur

ra/a6o 3a1;aq1 ilIo BI4HI4Karorb npuuailmi e

orurifi ilpeAMeruifi. ranysi: B .couionorii,
eKoHoMlUl" eKoJlofll ra MeAI4uI4Hl.

Exosouixa i yupasriuHs
ui4upz€McTBoM;
Kypcona. po6ora 3

Aut crII4rlrisu <llpnrlaAHe
MATEMATI{qHC
MOAeJrroBaHHfl) ;
Bignec crarl{cTnna;
llprzxra4Ha Mexauira;
Mareu arvr-rtHvrfi auwis;
MeroAu ra in$opvraqifiHi
rexHoJrorii o6po6xu
BeJrr{Krax 6as AaHI4x (Big
Data);
Ouepaqifi ne rll4cneHHfl ;

PH13 BuxopucroByBaru B ilpaKrI4 quift po6ori
creqlaJr13oBaHl rpofpaMHl npoAyKTI4 Ta

rrpofpanftri cI4CTeMI4 KOMII'rOrepHoI
MATEMATI4KI4.

IlporpaMyBaHHn;
Hae.rarbHa KoMfI'IoTepHa
npaKTr4Ka;
HasqanbHa rIpaKrI{Ka;
B u p o 6 n r4rra rI p aKTI4 Ka ;

PH 14 Bu,fler.flrn 3AarHtcTb Ao caMoHaBr{aHHt ra
rrpoAoBx(e HHfl npo$ecifi noro po3BI4rKy.

Kypconapo6ora s

Ar4 cur4rrriuz <llpzxnaAH e

MATCMATI'IIIHC

MOAenroBaHHD);
llepe4arecraqiftsa
rrpaKTr4Ka;
BvtnouaHHfl
xnani$iraqifi noi po6orz ;

PHl5 Vvrirra opranisyBarr4 BnacHy AiqmHicrr ra
oAepx(yBarkr pe3ynbrar y paMKax
o6uexeHoro r{acv.

Kypcona. po6ora 3

Ar{cqrrrriult <llpuxlaAHe
MATEMATI4IIHC
MOAENIOBAHH,fl);
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PHI6

PH17

PH 18

PH19

Ilneimua 6egneKa;

[evroncrpyBarl4 HaBI4rrKI4 B3aeMoAll 3

iHruuuz JtroAbMI4, yvrinHx rIpaIIroBarl4 B

xouasli.

Bupo6nyqa rpaKrl4Ka;
[iuuicni KoMlrereuqtt

Saxinqr;
(D ig ra.ru a Ky Jrbryp a r3!q Pptr_

Yvrirn slificHroBarvi s6ip, orpallrcBanHfl',
analis, cncreM arv3a\irc HayKoBo-TexHi'rHoi
iHQopvrauiir. yHI4KalorII4 npl4 IIboMy

aKaAeMlqI-Io t He4o6Po qecHocri.

ESexrra BH o cllln KyBarl'l,cfl' 3 rII4TaHb

insopvr?uii, igefi, npo6nevr ra piruenr si
cneuialic'rauu ra cycillrlbcrBoM 3araJIoM.

36upara ra inreprperyBnn eilnoeiruri Aani
fi auani:y Barkr cKrlaAHocri B Mexax ceoei
cneqia-uisauiT Anfl AoHeceHHfl cyrxeHb' 

"nlsil6uealorb ni4uoeilni coqianrHi ra ernqHi
noo6lennn.

I-{inHiqri KoMrlereuuii
Saxinur;
VrpaiucbKa MoBa;
IHogevna MoBa

npo $ecift Horo cTIPflMYBaHH{
( dn rrrif cr r<a/H i ueurna/$ Patt
uvsrxa):
Hae.ranbHa KoMrI lorepHa
rrpaKTI4Ka;
I{uninisauifiHi ilPouecla B

yrpaincbKoMy cYcuilrcrei;
Oisz.rHa KyJlbrypa ra crlopr;
IlpanosHaBcrBo;

I{uninisauiftHi tlpouecn B

yrcpaincbKoMy cycuirmcrn i ;

ifinHicsi KoMrlerenuii
Saxinur;
floaeosHaBcrBo
IuoseNrHa MoBa

upo$ecifinoro crPsMYBaHHfl
( an rrr ift cxa/u iM eubKai SParr
qYsrKa);
Vr<paiucbKa MoBa

PH2O fennoncTpyBarl{ HaBhrIKI4 upoQeotfrHoro
cnilxye a:nufl, BKrFoqalor{I4 ycly Ta

frr,rcbMoBy KoMyHlKaulro yKpalHCbKOrO

MoBoro ra rlpl4:nailnrni oAuiero s oSiqiftHzx
r\,roB ecl.

PHz1 OcHosz MareI\{arIrrIHot-o
MOAeJIIOBaHHt;
llpzxlaAHe MareMarl4 qHe

4oAenroBaHHfl,;
Kovrn'rorepHi MeroAI{
locniA)I(eHHfl
MareM arI{rrHI4 x uo4elefi ;

BuroHautts
nn ani$ir<aqifi Hoi Po6orra ;

Pospo6 trflTW MareMa'rl4rlHl MoAenl nnfl
po3B' fl:aHq fl cyr{acHl4x ilpl4KnaAlxx,?u[T:
eoroAirta MeroAalvll4 otITlIMl:]a[11 Ta

KepyBaHHfl" CrnoproBarv, TecTyBarr4 Ta

B u p o B aA)Ky B arl4 e iln o e i 

^HuiI' 
n p orp a rv,:avtir'

rrpoAyt(r.

Bn:

2 BVIEIPKOBA I{ACTHHA

Haqa€Tbcfl 3aBArKu nn6opy rao6yBaqaMn HaBrrarbHlfx Atlcqurl"rriH is

3 a r p o II oH o B a H o ro-I| e]eJI lKy-
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s' P o 3 tI oAIr 
fffifl1,#it?T^f#rl 

3A o c B Ir HIMI'I

Nb
gln Bua HaBrrarsHoi AiqrsHocri

F,
.6 F!x
-lqF

.?a\9(oi

rll,l
F
=-AAx
VIVF
-F?5o
h-9F
HFF\L 

-.- /A

EV

f,l

ft=
=

.=
EdtrOF
Tti-(vt O)
VIA, -

I 2 3 4 5

1 OE OB'.'I3KOBA TIACTI4HA 180

1.1 Uut<tt sazanbHot nidzo mo B Ku

30

31 IuoseuHa MoBa rpo$eciiruoro cilpflMyBaHHfl
(anrnificbKa /niueubKa / 6pauuy3bKa)

6r0 ic l;2;3;4

32 llpanosHaBcTBo 3,0 A3 9

33 VxpaincbKa MoBa 3,0 1C I

34 OiszqHa Kynbrypa ra cnopr 6,0 43 r;2;3;4
5:617:8

35 I-{neinisaqifiHi rpoqecr4 B yr(paiucrxoMy cycnirscrsr 3,0 43
-t
J

36 I-(ueinrHa 6egn erca 3,0 1C I4

37 [iHHicui rcov nerenuii Qaxinqr 6,0 1C 7;8

1.2 U ut<tt cne u,iunuruoI nidzomo B Ku

1.2,1 Easoei duc4unniruu sa zunyfin sHaHb 29

B1 Mareu ar r4LrHVit a:E'alis 7r0 lc l;2;3;4;

82 Anre6p a ra reovrerpix 4r0 43 I;2

E3 Teopir fivronipHocrefi 3,0 ic 2

B4 OiszKa 3,0 43 I;2

B5 M are u aTuqHa cTarr4 c T Lt Ka 3,0 43 3;4

E6 [zSepeyuiansui pinH nH Ht 5,0 rc 5;6

B7 Eleueurz eapiauiftHofo qr4cJreHHfl 4r0 43 718

E8 ExoHonaixa i yrrpaBniHns ni4upzeMcrBoM 3,0 43 13,14

1.2,2 Quxoai oceimni xomnoHeHmu sa cneUiununicmru 9r

o1 06'exruo-opi eHroBaH e rporpaMyBaHHt 6,0 ic 3;4

Q2 AlroprarMfi ra crpyKrypr4 1aHkrx 5,0 ic 3;4

o3 llporpaMyBaHHn 5,0 ic I;2
a4 Mareuarr4r{H i ocuoe v 3axvrcTy AaHr4x 4r0 {3 9;10

o5 lncxperHa MaleMaruKa 6,0 43 5,6r7 ,8
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o6 Bi:uec cT'arr,rc'fnKa 3,5 43 13,r4;

o7 eopl.fl qr4cer 3,0 43 3,4

o8 Isrelexryanb H wit artani : 4auv x 4r0 tc 9;10

(D9\ flprzrcna4Ha Mexauixa 4r0 43 5;6

(Dl0 flporpaMyBaFrufl KoM n' rotepHI4x cI,IcTeM MoBoro

Pvthon
415 43 7;8

o11 Onepaqifine q?rcJreHHt 415 43 7r8

a12 Teopix Qynxqifi rcounreKcHoi sxaiuuoi 4,5 ic 516

013 Ocuogu Ma-feMarl,IqHoro M onerroBaHHq 4,5 43 7,8

al4 flpraxna4H e Mare MarvlrHe MoAenroBaHHt 6,0 rc ) ,l0,Il ,

t2
015 Kypcona po6ora 3 [wcunnriura <llptr KnaAHe

MATEMATI4qH C M OACJIFOBAH H')) 0,5
[3 12

o16 Merolvt o6,rucrreHb 415 1C II,T2

@t7 Meroan onrvrr,risauii 4,0 43 9,10

(Dl8 Teopix KepyBaHHn 3,0 43 13,I4

(Dl9 PieH qHH fl M are Marr4r{nol S is vrKvr 4,0 43 7,8

a20 K oun' rore pH i n,r eroAr't 4 o cn iA)KeHHq M aTeM arr4rrH r4x

uolerefi
3,0 43 13,14

a21 Merol14 ra iuSopnlaqifi ui 'rexsonorii o6po6rr4 BeJrr4Kr4x

6as laur4x (Big Data)
4,5 ic 15

1.3 [fpaxmuqHa nidzomorKa 3a cneqiunuruicmru ma
amecmauin

30

KP B nxonaH Hr rcuaniSixaqiil HoI po6orn 9,0 15

tI1 B rapo 6n wLta n paKTr4r(a 6,0 43 T2

n2 flepe4arecrau i hwa r paKrr4 Ka 3,0 43 15

rr3 HasqarbH a KoM rr' FoTepFr a rrpaKTr4Ka 6,0 43 8

n4 HasqarbHa ilpaKTr4Ka 6,0 43 +

2 BUEIPKOBA TIACTI4HA 60

BusHaqacTbc fl 3aBp.flrcn sr6opy :4o6yBar{aMr4

HaBr{anbH HX /ll4cur4ilniH is 3attpoiloHoBaHoro flepeniry
PasoNa sa o6o8'[3KoBoK) Ta era6ipxoBoro qacTkrHaMkr 240
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6. CTPYKTI/PHO.IO|IqHA CXEMA

flocnilonnicrr HaBrraJmuoi Airn*rocri s4o6ynaua 3a IeHHoro $opMoro HaB.rraHufl

oooB'q3KoBoro qacTnHoro ocBlTHbol npofpaMr4) rroAaHa Hzx{qe.

I
-

!/.
-

ra-F
I()
E
c)
U

AH
tr(a
-()
-

,.

IIIuQpu ocnirHix novrnoneHrin

6

2
FIq
9ts

rA -lXtrvts E)E Ed
!t q)
fFg

=|/t--.-
A,
-

Kirrsricrb
ocnirHix

KOMTIOHeHT, rrIO
BlIKJIANAIOTbCfl

IIpoTqroM
.-
F
-q)
.A-FTa

t-l

-trI
q)

q)
I

v

-
I 2 3 4 J 6 7 8
I 1 I 31. 33 .34.81. 84" 82. 03 60 7 8 t4

2 31,34, Bl,B2, O3,84,83 7

2 3 31, 34, 35, B 1,O l, Q2, F5,@7 8 9

4 31, 34, 81, 85, Q2,O1, O7,n4 8

2 3 5 34,F6,,05, ,, O9, A12 60 5 5 t2
6 34,86, 05, O9, An, (B) 5

4 7 34,37,87, O5, O10, O11, O13, O19 8 9

8 34,37,87,O5,O10, O1 1, O13, (D19, lI3 9

a
J 5 9 32, o,4, @8, Ol4, O17, (B) 60 5 5 8

10 o4, <D8, Ql4, O17, (B) 4
6 11 o14, 016. (B) 2 4

I2 @14, O 15,@16, tI l, (B) 4
4 7 13 EB, (D6, <D18, O20, (B) 60 4 5 8

t4 36, BB, O1B, O20, O6, (B) 5

8 l5 a21, (B) I 3
16 II2, KP 2

Ilpunirna:
@axruqsa ri.nsr<icrr, ocsiruix xounouenrir y rrBeprrx ra ceMecrprx 3 ypaxyBaunxu er,r6ipronr,rx

IraBrIaJrBHI4x ancrlunris Bl43Haqaertcr uicnr o6panna HaBrIiIJrbHr.rx 4racqr,rnliu e4o6ynaualru nuqoi
ocBlTI4.
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8. TIPI4 KIHUEBI ITOJIOXEHH.g

|Iporparr,rapo:po6rrerrasypaxyBallH{MHopMaTI4BHI,IXrairrc.rpyr<trnrruxruarepialin
nriNuapo4uoro, ra;Iy3eBoro ra AepxaBuoro pIBH1B:

CKTC [EnexrPouuraft PecYPc]'

URL:

2. 3axon vr<paiura dlpo siluy ocniry> fEnextponnuft pecypc]. URL:

https ://zakon.rada.ggv.uallaws/sh-trw/ 1 5 5 6- 1 8#Text

3. Jlr.rc'r Miuicrepcrna ocsirr i nayru Yxpainu sfu'28'04'2017 Ns 1/9-239 uo'uo

BrrKopr4craHHs y po6ori saKraAie el{uoi ocei'rll npurraipnux rpa:xie ocsirHix llporpaM'

4. MeroAnqui percon,reuaauii uloAo

sarnepgNeni HaKa3oM MiIric'repcrna.ocsiTla

5. Crau4apr Blllqoi ocBiri4 Yr<paiuu: lepmlrfi (6axa.'ranpcrrcufi pinenl)' ralysr

sHaHl 11 <Marerraa'rura i CrarzCrUxa>, cneqialHricrr <llpurnaAua varevrarulra> - K':

MOH Yrpaihra, 2018. - 16 c.

6. flocraHoea Ka6iue'ry Minicrpie V
pe4aruii rocraHoBlr Ka6inery Minicrpie Y
3arBepAXeHHq JIiIIeHgiftHIax YM

[Enexrponuuft PecYPc]. URL:

%D0%BEfll-exl

?. fIoIoNeHHq Ilpo HaBqa].IbHo-MeToAI4qHe ga6es[eqeHHs ocsiruroro [poqecy

Haqionantnororexuiqsoroyuieepcnrery<[uinponclran-olitexnira>/\4-soocsiru
i nayrn Yxpainra, Haq. rexu' yt-t'--A': HTV (AIb)' 2019' -25 c' [Enertponuuft

pecypcl. URL : http ://surl.1i/dnige

S.lloIoxerrrrgfipocllcTeMysano6iraHHsTaB}I'BJI9HHf,nrrariary
Haqiouzursnoyy t.r,rri"*rdry yninepcrared <,{uinponc'ta noni'rextrirar> ,{uinpo, HTY

(AII)), 2019>> - l1 c.,

httos ://www.nmu.org.ua,/ualcontent
etection of .Plaeiarism.odl.

9. IloroNennq flpo opraHl3alllrc ocsirHroro flpoqecy Hauionalsnoro

rexHi.r'oro yoi"epcutery n4rinpouc"*u nolirexnixar>. vxra4avi: Agroroscrrufi o'o',

3a6onorna [o.o., calroe 
"B.o., 

canoaaB.O. / Min-so ocsiru i nayrra Yxpaihu, Hau' rexn'

yHJr. - [.: 
- 

HTY (Alb' 2019' 53 c.'

httos://www.nmu.o.g..ralG7content/activity/us documents/Pologenie-pro organiz--osvit

lrocess 2019.Pdf
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10. flordxenns npo rboprvrysaHnx nepeniry ra o6pann.r HaBqaJIbHlIx AucqlIrIJIlI{

e4O6yra,rarr,ru s1a1qoi ocsiru Haqiona"nruoro rexniqnoro ynieepCrarery <,{uiupOrCrra

noniiexnixu (sln l7 ci'rHq 2020). lE:rerrpounzfi pecypcl' URL:

http://www.nmu.org.ua./ua./content/activity/us documents/The choice of-academic-disc

iplines-by students 2020.Pdf

11. lloroxeHns flpo [pOBeAeHHr [paKTI4KI]t gAo6ysaqin BI'Iqoi ocsitu

HarlioHa-nr,noro rexuiqHoro yuinepczrery <,{uiuponcrrca nonirexnircar>

f

Oceiru,fl rlporpaMa orlpl4nroAHroerbc,s

npuftovty cryAenris Ha HaBr{aHHfl,.

Ha cafiri yninepcl4rery Ao rorlarKy

Ocsi1Htr rrporpay1a rrotrrnproerbcfl Ha sci r<a$e4pra yHinepcl{rery ra BBoAl{rbcfl B

airo s 1-ro BepecHt2023 PoKY.

O ce irHfl rrpo rp avra u i Alsrae rep er tspy ra Ao orpallroB aHHIo

HopMalasHoi 6asu Vxpaiuz n csepi nnqoi ocnirn.

BiAnosiAalrqicrl ra anpona4xenns csirnr,oi nporpavru ta ga6egneqeHnstKocri

euuoi ocsiru Hece rapauT oceirHuoi nporpaM14'

eiAnosilHo Ao 3MiH
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trHrlEH3tfr-Bry{ryK
rla o cBirllbo - rpo $ec i ii rly nporpaMy <M areMaru qHe MoAeJuoBaHHr cHcreu i

npoUecin>> niulr-or:OBl(r,r 3A06yRauin nluqoi ocBifla nepuroro (dareulaupcnxoro)

ocBirr*ror-o pinnr :a cneqia.nrHicrro

I13 lfipuu,rahua.Mamewsn uKdj rrlo po3po6lc.Ha y

Ha4iotu*nbnoJt.lt me-xriirrqo,rt.y yuieep(:urnenil afininpoucbK& noitimexuixan

Cyvacuufi pineus po3Brdrny ine$opraaqifiunx r:exxolorifi Br{Mafae sia
$axinl{in, sa4irnHx y rdfi c{repi, Bl,rcoKoro pinHx $axcxoi ni4ror:onru, :4argocri
3acrocoByBaTl{ $yHgaftaeu'ral*ri 3Har{Hr Ao po:e'x:auul ilpoAr.rKToBaHgx
cboroAeIIH-tIM ilpaK't'lltll{HX 3&IOri. Be:y:uoeHo, tsa)I{JrI,iB}{M e yntiHux
3acr:ocoByBaTI4 c'yxynHicTr cyqacHHX MareMaraqI{HX r*,re'rogin aHali:ry Ta
cHHTe3y cI'IcreM i npr:uecis, a tamox( BoJio.{iHsa o6quc^rroBaJrrr}{o}o rexuiroro Ha
BrrcoKor,ry npo$eci ri H o vry pi erri.

ocnirrrto-npOclrecifiHa nporpaMa <<MareMarr{que turoJleJr}oBaxHr cnc.rena i
nporlecia)), rr]o po:po6leHa y HTy (l$b). sade:rnerrye ni4l.oroBKy xaApis, sxi
noenicrXr eirnosilalorb cyqacHI4M yrBneHH.f;M ruoAo Banror- /ro creuiaricriB 

'c rf ep i M aTer\{arH Er }{OrO M Oir:t e.r roB a H Hr ra [T-,r'exH cll ori fi..
34o6yna'ri sntqoi oceiru 3a raHolo cneuiirlrsicrio orplrMyrorr rxicHy

ni21ro'rclnxy, opieHTollauy Ha npaKTnqHe 3acrocyBaHHff MaleMarHqHHX ue"r.o4ie
'fa sac0Sin cyqacHl'Ix IT-texriolorif,i y po:a'N:ynanrri rr4por(oro Kona
npIllKJIaIIlHK MaTeMarHqHHX 3aJlaq y pisnlr.r crfepax ginnrHocri: nupo6gH.riri,
iHrxeuepnifi, exonotrlivnil"r, exo.noriqHifi, 6auxincuxifi Torlo. y upoqeci
ilaBr{aHl{tl cryJle'Hru cneuia-nbHocrri 1 l3 <<Ilplrrcla4Ha [,rareMal6Ka)) oTpr{My}orb
$yHAaruen'raJlbHy KoMn'IotepHy ra MareMa'fnqHy uigroronKy y noeAHaHHi s
yttliulrxnt {ropn'tynroBarl4, aHari:yBaTu Ta eSenrnnuo po3B"r.3yBar' cyvacHi
npnxnalHi npo6nelau. IJorlit orpnrvryrorb 3rragrrr, fixi Ao3BonsK)Tb:
locli;1>tcyBa:IlH fiI{TaHIitl. ttoB'{sAHi 3 o6po6rorc Ta aHaIiSOM Aa}rHX
TexHoJIOri'{Hux npoqercie, 6alrrcincnxoi cI4creMH? cHcTeM eneKTponnoi rcorvrepuii
T'OIIio; MoAeJLIoBaHIItIIvI 'I'a ilpofHo3yBarlH.filvt po:lBu'rl(y exr:HOUirII.rHX, tfisnvHnx
ra bioloriqHux cl{crcrM i npotlecin. ycnilrr}ro sacrocoByBa,r,s cBoi nporfeciiiHi
yuliuna y rpoMr{cronir"r raLry:i 'ra rzury:i :laxncry illtiropriaauii B 6aHxiscbxiii
cncrenai. ct{creMax eJreKTponnoi xcluepuii roulo.
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fIoAaHa Ha pelleusi]o oseirxbo-nporpecifina ilpofpa]vla opietltoBaHa ]Ia

upa*TnqHi 3asAaHH, Ta qi-nrcona aiAnoniAae cyqacr{HM BrrMor*aM ocsirn uepilofo

(6axzuraupcbKoro ) Pi uxn.

OII l,ricrltrb flrt cpvrrAaueHra.ni,iti, rpa4rauirlNi Anfl 1 1-i rany:i 3I{aHF"

ocair*i KoMrrogesru raxi, sx <<Onepauifiue qHcJIeHHfl))i <<MeroAlt o6'rl{cneFlbD,

<<AlropuTM:n Ta cTpyKTypH AaHTIX)) TOuIO, rar i ytrirca^naxi ocsi'rxi KoMnoIIeI'ITH'

HanpHnJraA, <<llpu}ilaAlle N,IaTeMaTl'IqHe MO/IeJIIOBAHHfl>, <<lvlarel'aarH*{Hi oCHoBH

:]ax,cry AaHHX)>? <<IiisHec c'r'arr{cruxa>. !,ansfi nilxiA sa6e:}lleqye rf0puyraHHl

KoMrrerenqifi rirafidyrHboro BHnycKrrnxa-6axanaBpa se rilucH Anq HaBqaHHfl HA

Hac.fyrrHoMy, uaricrepcbr(oN,ry pieni, EUIe fr crBopK)e 6asy Lnfl

KoHr{ypeHrocrpotutoxt-lot i ycniuHoi npo$ecifirroi Aignuriocri'

3Ha.rHtrfr r{ac B Oll si.useAesHfi Anf, AHcul,rulitr ra nu6opoM, IrIo Aae 3Mory

pealisysaru Moxnasic'rt, Ant cryAellTa Soprr'rysarn Bnacny rpa€Iffopiro ocnirn'

Cepeg :layBaxeHb cLiiA ei4Hai'ruru, UIo cyuacui IT-rexxolclril Ta

rexHorrorii y csepi i'xruuipr.rHi'y Bl{Mararorb sia $axinuie ollepyBaHHfl

rroHfllTf,Ml{ CHC.T:eMHOIO aua.nisy, 3oKpeMa TaKI4Ml{1 tK pos6umr MHO)I(I{H'

rpa^ieHrriufi naeroA ra iurulruu. Bapro BHIrct{I'ru raxi po:rginn y niAnoeiAHi

Aucurtnnisu.
I-lpegcranneullfi Ha6ip ocniruix KoMnoHeHr Mo)I(e :laqixasnrn 6ararrox

:4o6ysa.{is ocniru i c:arpe6ynal{r4M n c$epi illxNHipnllry, I'f-c$"pi, 3oKpeMa'

B uauiri opr-anisauii oOO (MIITII{BECT I[IXI4HIPI4PI'{HI'> B 'racrilni

MareMarrrr{Horo MoAe.riroBaHHg cKJIaIHHX 'rexHoJlori'{tlilx npoqecin ripHlt'to-

Me'raJlypri fi uoro nupo6 H 14 u'tr;a.

76.0t.24fi p.

,[upexrop no nepcoHail,v 'ra couier:lltlHM nI'ITaHHfiM

TOB (METIFJRECII- IHIKI'fi I IPI'IH|)

l{epi eHuK HanptIMI(y tIrJro-AoMeH H oro

TOB ( METIHBEC'I' lHlI{I4 [.IlPI4Hf D
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HasqanbHe B[AaHHfl

Kara.qifi Terssa CraHicranisHa

C4nuxKoBa Onesa Olercas4Pinna

E a6eur [vtt'rrpo B oloAI'IMLIpoBLIrr

[lnoPra Asna fPuroPinua

Ha^:apeHKo KocrqHTI4H [vturpoBl{tr

Ocnirnbo-rpoQecifina rporpaMa 6analaBpa

cneqiaJrbHocri 1 13 flpunl aAHa MareMarI'IKa

Erexrponnufi PecYPc

Bu4ano
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