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1. 3AIAJIbHI TIOJIOXEHIIfl

llporpanra Bcry[Horo icnury uicrurb orruc Sopruu opranisaqii, sNricr ra

oco6rursocri [poBeAeHrur BcryrrHoro icuury si cneqia.nrnocri Ans ocsiruro-

uayroaoi uporpaura ni4roronxu 4orropia Qirocot[ii <Itttfoprraaqiftni rexHonorii> si

cneqiamnocri F3 Kouu'rorepui uayxra.

Meroro [porpaMr.r e nepenipra na6yrrx BcrylHr,rKoM rounerenurocri ra

pe3ynbTaTr{ HaBaraflrur, Br.BHaqeHrrrx cTaHAapTora suqoi ocsiT[ sa cneqianHrictro F3

Koun'rorepui HayKu AJUr Apyroro (nraricrepcrroro) pinn-a nrarqoi oceiur, ari

.u$$nsrryrcTr ftouy uoxnuaict onarrysaru 4arry ocniruro-HayKoBy [porpaMy.

Oco6nusocri ocniuro-nayroroi nporpavu rpaxoeani rrurxxoM t[oprvryrannx

cKJraAy nporpaMr4 Bcry[Horo icnr.rry.

Bcrynnufi icnur si cneqiamnoc'li na:rperift ocnirnro-nayr<onui piuenr sa

ocnirnro-naynoBoro rpolparr,roro <In$oprraaqifini rexnonoriii> Ans sAo6yrrs

cryreHr AoKropa $iroco$ii oa cneqianrnicrro F3 <<Kouu'rcrepui uayru>

crJraAaerbcr s pos4inie:

- MareMarr4rrni ocnosu inrfoprr,raqifinux texsolorift

- rouu'rcrepr{3oBane o6po6nenur ra ananis 4anr'rx

- ilrQoprraaqifini cucrelrpr i rexnolorii

PO3NIJI 1. MATEMATI,ITTHI OCHOBII IH@OPMAUdtrilD(

TEXHONOIIfr

L l .{ucrperna MareMarr{Ka.

Mnoxunrz. lloryxnicrr MHoxr{Hr4. Anre6pa MHoxr4H. .{eraproaufi go6yr:or

MHoxLIH. Bi4noneuu.a ra ik snacursocri. BracroBJrroBaHrur. Jloriqai Qynrqii.

A-nre6pa BLIcJroBJIroBaHr. llucnennx Br,IcJIoBJrroBaHr, Hopnra-nrni Sopirlr,r noriqnra<

euparin. Ilonsrrs rpo 3aAany Minirr,risaqii roriqHrx wrpasie. Toroxno icrunsi ra

xu6ni eucrosrroBaHHr. flonni Ha6opz noriqnnx Synrqifi. flpe4rzrarz. Knanropu

icnysaHHr i saranrnocri. Ilonsrrs flpo qucneHHf, npe4rErca:rin. MeroA perornouifi.

fpaQn. Ocnosui Br3HarreHnr, Mininranrne sn'lsynanrne AepeBo. fpaSu i 6inapni

ni,4romenna. rlnciro rpa$ia. Cyrr.lixHicrr, inqra4eu:ruictr, cryneni.3aaxeui rpa$u.
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Isorraop$isrra. Innapianrz. Ouepaqii na4 rpa(fanrz. Jlorcanrni onepaqii. fliarpat|ra.

Anre6pai.uri onepaqii. Mapupyrz, rrr.rlf,xlr, rIHKJur. 3s'ssuicrr i rounonen:ru.

llonflTrs rpar$a, ix ourosHi rranu. Merprvni xapartepucrr,rru rpaQin.

Efineponi rrrJurxu i qrnxnr.r. ,,{epena. llonsrrs AepeBa, I{enrp gepena. Kopeneei

AepeBa. .{epena i sa4ava [ouryKy. Kapracn. ,{ro4omni rpa$u. flnanapni rya$ri.

Mero4I,r nomy(y naftroporruoro unrxy y rpa$i. llonf,Trs npo sa4avi:

3HurxoAXeHIUr qrlKny ra nafiropotruoro urn-sxy na rpa$i; rcouinoxxepa ra

naft6inrruoro floroKy n rraepexi, Alropuru .{eftrcrprn Anr no[yKy narfuopoturrx

urr.rxis. A-nroprarrrlr,r [orrryKy r rnu6uny ra rrrr{pr{ny e rpa$ax. flonsrrx

on:ruuiraqii Maprrpyry, 3acrocyBaHHr rpa$ia 4na ezpiruenns qiei sa4aui.

Arropnru @noft4a-Yopruenna Arrs.3HaxoAlKeHHrr ncix nap nar?roporrur.rx lulrxis.

flonf,Trs poo$ap6ynannr rpa$ia, fioro sacrocysaHHr. MeroAr,r o6qlrcreHHfl

nafivenuroro ocroBoro nicy rpaSa. Konr6iua:ropni sa4a.ri, ix rrpiuenur sa

AonoMororo reopii rpa$iu.

A-nropzrun. YroqHeHHs arropurua no Trropinry. Vroqnenn-r auropr.rrMa no

Maprory. 3aranrni enaniprauni sracrusocri anropnruin. Al$arirni oreparopr4 ra

EurropLITMI{. AcoqiarrasHi rurcJreHrur. llpnrna4u yninepcanrnux anropratuivnnx

clrcreM: nopuamni ErJrfopr.rrMrr Mapxona; Marfir,rHlr Trropinra. Teopir sre4enocri.

CnissiAHoueHnfl ruracis P i NP. Teoopenra gepva. NP-crura,qni saAaqi. Teopir NP-

rroBHrD( npo6reru (reopix NP-uoonorr.r). flonsrrs npo npo6nerur{, rrlo He Marorb

alropur:ui.troro posa'rsry. @oprr,ranuri fpaMarnKlr. AsroMa'lz. BiAnosiAnicru

xnacin (popuanbHlrx MoB ga Xol4crKr.r 4 i gucrpernzx [eperBoproBaqin. Eercyco-

Haypiecrxi Soprrau. Percypcunni $y"nqii, per<ypcunni arrroprrMr,r. Perypcurui ra

peKypcrrBHo-3niqenni MHoxt4Hr,r, ix sracrusocti ra ni4uoruennx

1.2,{ocni4xennx onepaqift

Ilonsrrs rrpo 3aAar{y MareMarr{qHoro [porp€rMynannx (MI[). 3ara:rrna

IIocraHoBKa ra rnaclr(piraqiq sana.r Mf! nonxr, x crna4nocd anroplrtl,riu

posr'xsynanna saAa.r MlI. flo6yAona MareMarurrurlrx nao4eneft sa4a.r gocni4xennr
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o[eparlifi. Kanoni.rHi pinuxuux. Jliniftni nro4eli ta gn'sgaHi 3 HI{MII sractusocri

npouopuifinocri ra aAanrueHocri.

3aramna ranoniqna $oprvra sa4aui niniftnoro [porpar{yBaHHt (JtrI).

Iocrauoma, MareMarrlrrrHa MoAeJI6, $oprr,rra ganvcy, MHox[Ha Aorrycrl{Ml,rx

posr'rsrin. EasucHi posn'xsrn. MeroA Irrrf{Horo 6azucy. Ocuonsi teopeun JIII.

fpa$i.nre posu'rsyeannr saAaq riHiftHoro uporpaMyBalrlu. Yllosz

onruvanurocri ra 4onycrulrocri. Anroprzru cLIMtIJIeKc-MeroAy, ra6nuqne

lpeAcraBJreHHa. Intepnperaqiq cul.{nrexc-MeroAy tK Ha[paBneuoro uepe6opy

BeplurH cr4MrrJreKcy. Pisnoeu4ra 3aIaq po3pExyHKy orlTlrM€ulrnux cynrirueft.

Tpaacnoprna 3aAaqa. floqrarroma ra MareMarrirrHa MoAeJrb sa4a.ri linifinoro

qilouncenrnoro rporp€rM'tsaunx (Jtr-[). Oco6nrsocri sa4a.r JII-[. Inrepnperaqix

pesynrrarin.

Alropnru MeroAy siAcirarcq[x flJrorqr,rH fouopi. 3aramna cxeMa MeroAy

rinor ra uex. AnropurM Merory riror ra Mex AJUI sa4a.ri Jtr-[. r. flonrrrr npo

ocnoeHi eaga.ri auaaisy ninifinrax uo4enefi na yyrnlrnicrb: craryc m 4orrycutrrri

rraexi sN{iH[ pecypcia, qinnicru pecypcin, vyuueicu $prqii rr.rern. EasucHi

poso'rerra saAa.ri riuiftHoro [porpaMyBaHHr. Ocnonsi TeopeMr.r niniftnoro

[porpaMyBaHn-n. Mero4ra 3HuxoAxeHHr trotlarKoBoro 6asucy.,{noicticrr y

3aAaqtx ninifinoro rrporpaMyBaHur, npfrMa ra 4noicra 3aAarrbr niniftHoro

rporpaMyBaHHrr.

MoAem r"pancuop:ruoi sa4avi ninifiuoro nporpaMyBauHfi. flpraxna4u

TpaHcrroprulrx sa4a.r. Me:ro4u no6y4onu o[opHoro lJralry rpaHc[oprur.rx 3aAaq.

3aaaua npo 6ararononrocnr,rft nafiroporrrrraft JraHr[or. A.nropztrr,r (Drofi4a.

Bnacrr.reocri roroKy. Teopeua (DopAa-@amepcona npo MaKcrrMaJrbHr,rfi norir i

uinirrrarunufi pospis. flocranosra sa4avi npo MaKcr,rMaJrrrrr4fi uorix ntininaanrnoi

raprocri. Ocnosui Tr,rlr4 [oroKoBvrx sa4a.e qr< qacrranni Brr[aAKu garanruoi. 3ap:a,ra

npo 3HExoAxeHHir MaKcr.rM€rJrbHoro [oToKy :ra i'i sacr:ocynannx. Arropr,rrru

po3Tar[yBaHHjI [o3HaqoK.

llaparraerpu lrepexi: panui ra nisui repruina gAificrenns no4ift i po6ir,

rpuruvnufi ur.nxx. Pesepnu uacy no4ifi i po6ir. MeroA Kparr{rrHofo Iurlf,xy.
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Merogra 3HaxoAXeHHr orrrr,rMaJrburlrx piurenr 3a,qaq Heniniftnoro

rpolpaMyBanrur. Merogu onyr<noi onrfiMieaqii. Koncrpyrqii 3aBAaHb

MareMarr{qnoro [porpaMyB aHHr. Fsl-r. rupiruennx 3aAaq MoAenoBaHHr.

3aAaqi 4r,rnauivnoro [porpaMyBauHr. 3ara-nrHa rrocrauoBra saAa.ri

glilrauiunoro nporp€lMyBaHnt. @opruarisaqix 6araroeraunoi onrunaisaqii. OurosHi

Turru s4a.r i uo4elefi 4unavi.+roro npofp,lMyBaHn_r. Eararorporoeuft rpoqec

npuftnrrrr piueHB, MeroA peKJ,?eHTHr4x cflierignourenr. llpranqun onruuanrnocri

i pirnxnux Eernuasa. onrurua:trnr,rft posno4in innecrzqift fiR sa$a.c,a Av]F,arriqHoro

nporpaMyBaHn{. 3aruina ycrarKyBarrHr rK 3a,qaqa 4unaui.lroro nporpaMyBaHurr.

1.3. cncrentruft ananis o6'exris i npoqecia roun'rotepzsaqii, naarelraru.Ilre ta
iuim4ifi ue MoAerrroBaHrur, reopix npuiruxrtr. piruenr

cucreunzfi ananis o6'errin i npoqecin rcoun'rorepusaqii. ocuosui floHrrrfl

Ta [pr]rHrlr4rrrlr crrcreMHoro ananisy. czqrerr.firufi ni4xi4 4o gocaiAxennr cKraArrlx

o6'ercis i upoqecir. .{erounosuqir ra crpyKrypusaqir cucreu. Busna.reHnr qinefi,

rpnrepiir e$ercunnocri ta o6uexenr SynxqionynauHrr crrcreM. @yH qionaJlbHe

Ta crpyKrypHe MoAeJrroBannfi. AHarig i cznres cKJrarHrrrx oprani:aqifinrax,

texnivur'o<, coqiamno-eronoMi.Iur.D( Ta flpxpoAuo-rexni.IHl.rx cLIcreM. Mero4I,r

ni4rpurvrru npwfirurtt piueur y saraqax crrcreMuoro anarisy. oqinroaannx

eSexrunuocri r[ynrqioHyeauHr ctrcreM B yMoB€tx HeBr43HaqeHocri :ra plrszry.

Mareuatnqne MoAeJIK)BaHIUI. fioro anropvcrarrn''. TIEnv Iuarevatuquux

uo4eaefi, ni4ruinnocri uix nr,rlrr,r. Teopir irop, ranysi i'i 3acrocyBaHHrr.

3acrocynarurx reopii irop Alx rupiurennr rou(pnir:rnra< cnryaqifi. oqros'i
rorurrrr n reopii irop (irpz 3 rrynboBorc cyMoro, crparerivni irpz). Mero4n

BlBHaqeHrur oflrr.rMiurBHr{x crparerifi n rpi ea AoloMororo teopii irop. flpr.ruqun

nyruouoi cyrun i rr oin nuropvt croByerbcr n reopii irop. Busnauennx pinnonarz

Heua 4na irop. Tr,rnr,r pinuonarrE n reopii irop. 3ac:rocynauur MareMarr4lruoro

MoAeJrroBaurur Anr qporHo3ynaanx pisHnx upoqecia.

OcnosHi era[u no6y4oer MareMarrrrrHoi nrogeai. Mogeni Anfr

rrporHo3yBaHHrr, rrnovoui Qamopu xri npaxonyrorbcf [pr{ rlbo]vry. llonsrrs
perpecii, i-i nrnKoplrcraHrur AJr-{ 3aAa.{i [poEro3yBaHHr. Mero4u nporHo3yBaHHr Ant
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rracoBrlrx px4in. Tr.rnu uo4erefi npo o3yBaHHr B 3arrexHocri ei4 xaparrcpy

rxi4uttx AaHI{x. Mo4enr ainiftnoi perpecii, rpr,rurlr{r po6orr,r, neperaru iT

BlrKoprrcraHHfi [pr{ rrpolHo3ynauni. Merpur<u Ans oqiHKr.r ro.ruocti no4ereft

rrporno3yBaurur. Merogrz BpaxyBaHHr c gonnocri flpn nporHo3yranui. Ilpnnqlruu

lo6yAoBLt ruo4eneft Anf, [porHo3yBaHur 3 6ararrva sruinnzruz. Pea:risaqi-s

BepuQKarlu MoAenl qpofHo3yBaHHr.

Mero4u rnr.r6oxoro [omyKy 4rx nnpiureunfl 3a4a'r onruui:aqii. Mero4r

ctoxactuquoi oururraisaqii. Onrnlrigarli.r s o6r4exeHHflrvrw. .{erepvinosaHi ra

croxactnqHi nao4eni onrurr.rieaqii i ocnonni ni.q<o4r,r 4o ix po:r'x3yBaHrur.

flpo6nerrla 6ararorplrrepiftnocri ra ii posn'xganns. Ouranrisaqis B 3aAarrtlx

r<ou6inaropuoi onrmraieaqii

Iuiraqiftne MoAeJrroBaHrur, fioro ocuonni nepeaarz. flporpauna peanisaqi-r

ueto4in iuiraqiftnoro MoAeJrroBaHHf. Tlrnu uo4eneft n irr,riraqiftnolry

N,ro4enrosaHHi. Croxacruqne iruiraqiftne MoAerroBaHHs. Mero4lr reHepyBaurur

BI,IrraAKoBr{x ql,tceJr irraimqifinorvry uo4enroaanni. OcnosHi {poKrr rrpu pospo6qi

rporpaMn ans iMiraqiftHoro MoAeJrrcBannfl. Oco6il{nocri rraero4in Monre-Kaplo

ra ix sacrocyBaHnf, B irr,riraqifinorry uo4emonanui. Ilepenarn i ne4onircra uerogin

ir*,ritaqiftnoro MoAeJrrcBaHHr n nopinnmrui g intnnru MeroAaMr{ MoAeJrroBaHHr.

Peanisallir nepu$iraqii pesynrrarin inairaqiftnoro MoAeJrrcBaHrur. flporparr,tri

incrpyraenrrE Ans irr,rimqifinoro MoAeJrrcBaHrur

3aranrna sa4av a npnirwxrrr. piurenr. Einapni nignourennx. Oymqii nz6opy.

Ouronr.r reopii ropvorocd. Ercnepr:ni nporleAypr{ Arrr npzftnrrrx piurenr. Merogr

foJrocyBaHHr. Mero,ryr o6po6ru encueprHoi in$oprr,raqii. Mero4 analisy iepapxift.

flpr.rinxrrr piurenr B ).MoBatx sugua.reHocri. OcnoeHi fionrrrr ra Blr3uarrenHr.

Yuonu orrrr{M€}rrbHocri. Me'ro4u 6ararorpurepianrnoi onuruisaqii. llpuiliorrrw,

pimenr B yMoBax r<onQnirry. Herooneparr,rnua nonegima isomosanfix rparqir.

flonna'ra qacrKoBa in$oprr,ronanicru rpanqin. Iose,qiHra rpanqir B yMoBrx

rrainiuanrnoi in(poprraoranocri. 3uinani crparerii. llpzftnxrrx pitrenr B )a4oB€rx

He.Iirroi in$oprr,raqii. Ocnosui [orurrrr s reopii neqirrrlx MHoxrrH. flpuftytrrn



pitrleqb rtprr HeqirKoMy niAuourenHi rrepeBam. Irpu u yrraorax ne.rirroi ixsopruaqii.

He.dmi sa4a.ri 6ararorpurepia;rrnoi onrr.rnrieaqii.

PO3roJI 2 KOMTTTOTEPT43OBAHE OBpOBJIErrrrfl TA AIrAJrr3

NAHI,IX

2.I Konan'roreprlrcoBarre o6po6nennr ra ananis 4aurrx

Inrenerryanrrrt,rfi anaris 4anrx. Eranu analisy Aanr,rx. o6po6nennx

(cupr)o) Aarrr4x, ni4rotonnennr AaHr4x Ao analiey, Perpeciftnuft ananis:

oco6rnnocri 3acrocyBaHur. Merpzxu oqinronauna mocri perpecii. Mero4r.r

xracn(firaqii, r<racrepnsaqii. flpo6nerran KoxHoro g runie anarisy. Knacrepnr.rft

ananis n irnenerryanrgr.rx cr4creMax. Mero4ra axanisy ra rnacz(piraqii aarnrx.

Kpoc-rani4aqia, iT Br4Kopr{craHrrr B 3aAaqzx x-rracu$ir<aqii. AnroputIvrn

uacnQiraqii. Mero4 rlacra$iraqii na ocnosi ancanr6nin, fioro nepenara ra

ne4onixr,r. Meto4 orropHr,D( nercropin (svM). 3auo6iranns repenaBqaHur B

uacz$iraqii. Knacrepnnfi anaris. Acoqiarznui flpaBrrJra. A-nropr,rruu neqirrcoro

KJracrep-au riey. llpunqun po6orn AepeBa piruenr. He.rifld repeBa piurenr.

Ancalvr6neei MeroAr{. Merplrrra oqinronannx rrocri rnaclrQiraqii.

Eafieciscrrrafi ananis AaHr.rx. Oco6nr.rsocri 3acrocyBaHrur B yMoBax

nes[gna.IeHocri.

Meto4u uouryrcy acordatr,rs'r.rx npanul, Merog iu.4yrrunnoro MoAeJrroBaHrur

B 3aAaqrx inrenexrya:rruoro ananisy AaHr4x. o6po6nenHr rrecrpyKTypoBaHux

4anIo<. oco6nr.rrocri po6orrr 3 reKcroM (Text Mining). A-rrropr,rrrur.r nrgo6yranna

AaHrD( s rexcris. Mero4r Brr3HarreHrur KlroqoBr4x clin n nporqeci rext Mining.

Meeo4vr 3MeHrueHHrr posrraipnocri s aHarisi TeKcry. Me'rpuxu 4ra oqinxz mocri
rnacr(biraqii rer<cris. oco6nusocri web Mining, ocnonni niguinHocri ni4

crurrrAaprHrrx uero4ia Data Mining.

fe'erz.rHi auropvrMr.r ra enomoqifine Mo,qeJrroBa'Hrr. Enomouifine

[porpaMyBaHHrr. Poftosi aJrropr,rrMlr o6qucrrosaffinoro iurenerry. fi6pra4ni

€uropr{TMrr pofi onoi onrurraisaqii.
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Mero4u crpyKTypuo-lapaMerpriqHoro crrHTe3y uo4eleft. Mero4ll 3 rBHr{M

ilIrpa(boM 3a cruraAHicrb Mo4eni (rpurepiiMalnoysa, Araike, Illnapqa), 3 HerBHr.rM

[rrpaQorra ea crna4nicrr MoAeJri (Eyrcrpeu. ,{xernari$, MfyA).
IlporrrosynanHrl qacoBllx pa4in. Crarucruvni naogeni. Ancana6nesi MeroArr

fiporuro3yBauHrr. Merplrrra oqinronauru.

Pisnonralr.r rpwrepii'u, trlo 3acrocoByenao 4nx nrapirueHHr 3a,qarr MoAeJrroBaHHt

rporno3y, saroHie ra rcnacr,r(f iraqii.

2.2 Easoni ronqenuii, uogeni Ta alrroplrrMr,r rrrryErHofo inrenexry

flonsrts neftponnoi uepexi, rury.urr,rfi inrener<ry. Cyracni ren4enqii

po3BtrrKy Irrr) rHoro intener<ry. Maruznne HaBrraHHr, rnr.r6or<e HaBqaHHs,

o6'r[cmosanrnufi intenerr. Marerraarrzqna MoAeJrb rrrr) rHofo nefipona. flpr,ruqrm

po6orn 6ararourapouoro [epqerrrpona. Anropratu 3Boporrroro po3rroBcroAxeHurr

[oMrlrrKrr. Mero4r,r on:rzuisaqii HaBqaHH.rr uefipounrx Mepex. Mero4ra

perympusaqii neftponnr.rx Mepex.. Bra6ip rinepnapauerpir.. Mero4n onrvrraisaqii

HaBqaHHf, nefiponnrx uepex. Hefiponni uepexi Koxonena., Pexypenuri nefiponni

nrepexi. 3roprxoni neftponni uepexi. Anroemo4epu, r:panc(f opnaepu, uexanisu

)aBarrr, BeJrr,rKi naosHi rrao4eni, reneparrruzi urryrnzfi inrenerr. HasqaHH.s s

) rr.rreJleM ra 6es f .ITeJrr, nanirronrponboBaHe caMoHaBqaHrul, HaBtraHHt 3

nigrpirurennrrr,r. Hefipouepexeni uo4eni,

cucrerrar.r $oprrtyeaunr neqirxoro BrrcHoB(y, ix xnacr,r$ircaqi-s. JliHrsict?FrHi

sr\aiHHi. @yurqi-a upuna.nexHocri, He.rirxi MHoxr.rHr.r ra onepaqii Ha"q Hr4Mtr.

Anropurun Mavgaui, I-[rrcauoro, Cyreno ra Jlapcena. Mero4u ge$aausiraqii n

cr,rcreMax neqirroro Br,rcHoBKy, oCnOSHi nnacusocri clrcreM e HeqirKoro norir<oro

ra o6racri ix sacrocynannr.

Oqrooni sagaui xoun'rorepnoro ropy ra o6po6xu npzpo4rroi r.rouu, xnacfi.rui

ra uefipovepexesi ni.ry.oAu 4o ix potn'xsannr, cyracni nro4eni ra ix nparrr. re

3acTocyBaHHrI.

Inrenerryanrni anropnrur,r nomyrcy. @opualisaqir [ocraHoBKrr sa4avi n

npocropi cranie. Crparerii in$opnronanoro ra ueinsopMoBanoro rouryKy..



Miniuaxurui €rlrropr{rM florrryKy ua irponzx

siaciqeHgr.

MoAeni Ta MeroALr flpeAcraBneuru{ 3Harr6.

cLIcreMI4. Mexaniguu $oplryrannr nori.ruux

Jloriqne Br.rBe.ueHHJr

9

AepeBax. Mero4 anrtfa-6era-

llo.qyrqifini m nenpogyrqifini

nr,rcnoeris. @pefiuori uo4eni.

po3roJr 3 moopMAqninr cracrEMr4 TA TEXHoJrOrri
3. 1 flporpavnoro sa6egneqenru inrfopvaqiftnr.rx cr.rcrerr,r

llporpanane ea6esneqeHnr 4ra ronan'lolepr43oBaHoro o6po6lenna Aalwx.

xurresrfi qrrKJr rpolp€rMnoro ga6egne.rennx (lI3), erauu pospo6xu. rI3: aHaJris,

lpoeKryBaHrur, pospo6xa (ro.rynannx), HauraroAxeHHrr, TecryBaHrr{, BBeAeHrur B

excuryaraqiro, cynponi4. rloHrrrr Mero,qonorii npoercryraHHr rrporpaM ra ocnosHi

uero4onorii poepo6r<lr. Moea UML CxnaAoni cepeAoBr{rUa rporpaMyBaHrur.

Apxirerrypna flporpaMHoro ga6egneqenru. Pospo6ra nporpaMHofo 3a6egne.reuHr:

rraogeri }etrreBoro qnKrry, MeroArr ra qpvHrlr,rllrr, Mirpocepnicna apxirercrypa.

Oco6rurocri pospo6nennx xpoc-nnar(f opMnoro [porp€rMHoro ga6egne.reHnr,

Oqinra eQerrnnnocti anropurrr.rin. @ynriqii crcna4nocri 3a qacoM Ta 3a

naM'.flTTro. Acr.rrranrorzqna crcna4uicrr. oqima e(bexrursnocri Ta sr,r6ip anropr.rrruy.

Arroprzrur.r ra crpyKTyp[ AaHr4x. 3acrocyeannx Aqaris crna4uocri anropr.rruin,

oqiruonaHnx e$errrnnocri anropr.rnr,rin uoonepaqiftnnfi uiaxia. o6qpynrynannr

nu6opy crpyKryp s6epirannr gla:a:zx. flonsrrs xerrryBaHHrr AaHr4x, Bkr1rl

xeffyBaHrrr. Mero4u posn'asanua ronisifi. o6'er:nro-opieHToBaHa napaAr{rMa

lporpaMyBaHHrr . flpunqunre soLID. llarepnu [poeKryBaHHr. Easosi [pr{Hrl}rruI

oofl: inxaucynxqi-r, ycna4rynaHna, noniuop$isu, a6crparysaHHr. rlonf,Trr Krracy

ra o6'erry (exeervrnaxpy rnacy). flo[tr ra MeroArr rnacy. BsaeuoniAuocunz uiN
KJracaMr.r. opranisaqi-r 4ocryrry Ao 3€xr{qeHr4x nonin uacy, Konqenqix gpyxnocri

e o6'errno-opienrosaH[x N{oBax [porpaMyBannx. llpunqrarr crraAKoBocri. flonsrrs
o4r.rnu.rnoi ra unoxunnoi cna4xonocri. Pearisaqis o4ranrvnoi Ta rvruoxzHHoi

cna4xonocri n o6'exrno-opien:ronanrx MoB€x [porpaMyBaHrur. flonsrrs
norirr,roptfisrvry: crarrt rHzt ra 4r.rnaui.nrrEfi nonirrropSieNr. flonsrrs pannboro ra
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nisHroro sn'l31Bauu. Pea.nisaqir flpr{Hqr4rry nonirr,ropSiervry r o6'errso-

opienronanux MoBax [pofpaMyBaHrur. Biprya:rrui :ra a6crparuri uero4u.

oco6mrsocri ni4r<puroro yclaAKyBaHrur, rprHqlrrr ni4cranoexr,r Bap6apr.r Jllrcron.

flonxrm, orrlc ra crBopeHurr erceMrur{py ua6nony $ynrqii (rnacy).

3.2 In$oprraaqifini cI,rcrcrrau. Earu gaurar ra 3HaHB

Klacr.r inSopnraqiiuax crrcreM (IC). Cruopennq IC. Xrrresr.rft qr.rKr IC.

Kanoni.rHe [poeKTyBaHrrr IC. Mo4eni 4ixnrnocri oprarrisarlii ("rK e" i "rK rroBrrHHo

6ytn"). Tunor;ufi npoeKT Ta rr.rrroBe rrpoeKTHe piurenn_a.

Mo4eni s6epiranHr Aanvrx. Tunu gauux.. Anropzrrrrn ra crpyKTypr4 AaHux.

PemqifiHi 6asu AaH[x. Mona SQL. O6'errHo-pelxqifini, norHorercroni,

rerunoparrrni, NoSQL, XML-6asr AaHrx. NoSeL, rpaSoui, AoK)rMeHrHo_

opienronaui, 'racosi ra xML -6azu aanux.llpoerryranux apxirerrypz. crnopeuna

sanuris 4o 6au AaHrrrx. Tpansaxqii. ACID. In4erccarlix. onrnrraiaaqi-r sanrErir.

Easa gHaur. Mo4enr rroAaHHr suanr. llpoAyuiftna uo4elr, $pefivona
MOAeJrb, MOAeJIb CeUanrraqnoi uepexi, noriqHa MoAeJrE. CZCterura nori.rHoro

Br{BeAeH}ur (4e4yxrurua, in.4ymlrBfra, rparyrffr.rBHa, nusi4 sa analoriero).

,{e,4yxrurni 6asu gauux. Perypcurnr.rft SQL.

3.3 Koun'rorepni uepexi, xvapui ra posno4ineni o6.rucrrosamni cncreur.r,

3axr.rcr iHSoprraaqii y in$oprraaqifiHo-xorraynixaqifiHrD( cr{creMtx

Koun'rc:repui rr,repexi. Mo4ear nsaenao4ii oi4rcpurr.or clrcreM. opranisaqi-s

lepe.qaBaHrrff ralJvx y rcoun'rorepnnx MepexEx. Mepexi HacryllHoro uor<oninnx

ra 3axucr AaHra. Apxirerrypa NGN. Apxirerrypa rraepexi rrao6inruoro sn'rsxy 5G.

3a6esne'reHn{ xrocri cepnicy (Qos). Mero4r.r ga6esneqegHfl eos. Mexanisrr,rr,r

o6cnyroeynanHrr rrepr. MexanisNr 3Boporgoro sn'rsry. llpotoxor pe3epByBaHurr

pecypciu RSVP. llororosi nporoKorrr.r. Ynpaaninnx nepeBaHraxeHrurMlr.

cran4aprz QoS n IP-nrepexax. ln$epexqifionaue o6cnyroByBaH'rr Diffserv.

IIIsr,rAni UDP Inrepner 3'e4uaHu QUIC. Mero4r.r ea6esneveHnr eoS n

6esupori4nr.rx Mepexax. Ilepnr.rnni uepexi. Texnonorir SDMONET, NGSDH.

Xvapui rexnonorii. Bipryanisaqir. Konrefinepu. Kubemetes. Xrr,rapni

Iuo4eni IaaS, PaaS, saaS. PosnoAineni in$oprr,raqiftni cr,rcreur,r. Eanarrcynannx
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HaBaHriDKeHrur. Bracoro4ocrynni uepexeni cepeicz TexHororis DWDM. ournqni
rpancnoprui uepexi. Texuorori_fl MPLS.

3axr.rcr: Aarrrx y ni4noni4uocri Ao Br.rMof GDPR). Kpr.rnrorpa$ivni

rporoKorrlr TLS, IPSec, VPN. Mixrr,repexeri erpanr. IDS/IPS. Zero Trust

Architecture. Anrenru(piraqia, anropr.rsaq n ra aygur. 3axncr 6eo4poroBr,rx Mepex.

3axr'rcr [epconaJrrnax 4anux ni4noni4no 4o sraMor GDpR ra crracur.rx

rr.rixnapo4nrx cr:an4aprin in$oprraaqifiuoi 6esuerra. 3axracr in0oprrraqii e
in{ oprraaqifi no-rolryniraqifi Hr.rx cr4creMax

Moniropr.ur i repyratur MepexaMr'. llpororonn SNMP, NetFlow, sFlow,

gNMI, Telemetry. I{enrpanisosaHe KepyBaHrur Mepex(erc. Anrouarusaqix rraepex

(Network Automation). Iucrpyrr,renrra uouiropnury uepexeeoi inQpacrpyxrypr.r.

flapanenuri ra posuogineni o6.rficreuHs. ocuosHi rpr{Hrlr.r[r4 oprauisaqii

[ap€urenbHr/rx i poeno4inenra o6qzcnrosa$r .rx crrcreM. Apxirexrypz
Br,rcoKorIpoAyKTr.rBHr,D( O6qr.rcnenr GPC). Mo.4eni [ap€rneJrbHr]rx o6.rr4creHr ra
posuo4inenoro o6po6nenux ralux. Texnonorii o6po6neunx BeJrrrKr4x .qaHEX (Big

Data). Kosqenqii MapReduce ra Apache Spark. Macrura6oranicrr,

ni4rr,roeocriftricrr ra npo4yrrunnicru posnoAinenr.or inqpopuaqiftnux cr4creM.

Posno4ineni o6.rzcregur B xMapHnx cepe,qoBrrrq€x ra ik sacrocyn alrtt rlrs. 3aRar

auaniry gauux i rrrr)rrrHoro inrenerry.

3.4 feoinSopnaaqifini cucrerrlu i rexnonorii.

Ilonxrrs fIC. IlopinnxHrur rpoqecy raprorpa$ynannr e pasi Ta,qz4ifiHoi
raprorpaSii (uanepona rapra) i fIC. Korunonenrr.r fIC. feorpa$ivni 4ani.
flpocroponi, aTpr6yr:zuni 4ani. Br,r4u rrpocropoBr.D( ,qaHr.rx. MoAeli opranisaqii

rrpocropoBr4x Aa]dkrx. @opnaarra reorpa(fiunr.rx Aa vrx, qo BtrKoprrcroByrorbc, y
Web-fIC. flopinnxuna BeKropur4x i pacrponzx Qoprraarin.

ocnosHi Qwrqii fIC. clua'ruir cratr neaeuo4ii fIC ta inrepner-

rcxnonorifi . TexHonori-s web-flC. Apxirercypa web-f IC. Knacu$iraqix web-
flC-cepaepin. Bi4rrainnicrr web-flC sia rpaArqiftnoi asroHor,r'oi
reoinQoprvraqifiuoi cucrertu. feonopranu. feocepnica OGC (WMS, WFS,
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WMTS). flpocropoai 6asr,r ganux. feoanarrirraxa. Azcranqifine eongynauur 3enarri.

Iurerpaqix fIC s AI, IoT ra cracteuauz ni4rpranarr.r upr.rftnxrrx piurenr.

2. Ilopngorc npone4ennr icnu

Icnnt npoao4vrbcs. y (popnri nncrnroBoro eK3aMeHy.

Tpnnairicrr ni4rororru 3aBAaHb icnr.rry cranonurr 2 araneuivni ro4r.rnr.r (90

xrunun) 6e: nepepnn Ans niAnoeiAeft na reoperr.rqni naranru. Mero4uxa

lpoBe,qerrHrr icuury HacrylHa. llnenu xorrricii inQoprvryrorb Bcryrrrrr4Kin npo

loprroK [poBeAeHHrr ra o$opnuenux po6ir 3 BcrylHoro icnnry si cneqianrnocri

Ta BrrAruorB BcryrrHr,rK,lM exsarvrenaqifini 6ineru. Y nzgnaqenvfi vac apryrui s

ni4uoni4rrvtr Ha rrr{TaHnr s 6irerax s6uparorrcx eK3€rMeHaropaMr.r,

9ac, nzrpau eawit na opranisaqiftny qacrtrry icnury (nox*rennr no

rpoBeAeHHro, o$opulennro i rpzrepirrra oqinronannx icnrry, BLrAaqy 6inerin aa.r

rrarucarrut po6orr), He BxoAr.rrr Ao 3ar€urbHoro .racy icnzry.

flicns saKin reHHJr erarry Halr{caHHr Bcry[Horo icnnry [poBoAr4T'c.f,

ueperipxa ni4noni4efi r:a ix oqinrosanH.{ ecir\4a rrJreHaMr4 roruicii. Ilnerur

ersavenaqifinoi rcorraicii nplrfiuarotr cninrne piuennr uloAo Br4craBJreunr oqiuru
ua nignoni4i 4o roxnoi qacrLIELI ersalrenaqifinoro 6inery. 3asna.regi orlinrr.r

Br4oraBJurrorbcr Ha apKyrtri : ni4noni4rM[ cryAeHra. IliAre4ennr ni4cyrvrr<y

BcqmHoro icnzry sgiftcnroerrcx rrrJurxoM 3aHeceHrur 6aris ao ersaNreHauifiHoi

ni4ouocri. osHafioMreHHr cryAeuTa 3 pe3ynbraraMr,r Bcryl'oro icnnry
rrpoBoAurrcfl sri4uo s [paBrrnaMr.r npzftorvry 4o AcnipaHrypn.

3. .{onouixni naarepia;ru AJrfl crclaAaHnn icnnry

rlig uac crJra,qaHHr icnnry ea6opogeuo Br,rKopn'craunr gonouixnoi nireparyplr ta
innuo< 4onouixnrx rr,rarepia:lis ra saco6in. flpn ni4rorosqi siAnosiAe it uanuranl,s
s 6ireri Ta sax'ncri 4ocni4unqrroi nponoerqii gorpuvynarr'cr npaBr,rJr

ara4enri.rnoi go6po.recnocri.
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4. Kpllrepii oqinronannr

Bcrynni ar.rnpo6yaaunx npoBoArrEc.f, 3a eK3aMeHarlifinuun 6iaerawn,

cKJraAeHr,rMr4 y nonnift nignoni4uocri Ao HaBqarbHr{x rrporpaM 4r.rcqururin,

BrBHaqeHr,rx Anr cKJra"4ar{Hrr. EreaMeHaqiinuft 6iner 4ucqunnin, sxi suHocsrrcs Ha

Bcrynne wrnpo6yrannx, uicrurr 3 reoper:zvni nrarannx, qo A€rrorE 3Mory

neperipuur reoperuvni 3Haurur i nparu.r.uri HaBr.rqKr{ cry4enrin. 3a xoxry nipny

nignoni4r Ha rr{raHHrr HapaxoByerEc s.25 6uir'.
9ernepre [rirauHr - 4ocni4rrzqsrca npouosuqix.

Teopettune traraHHrr HayKoBo-araJriu.rqnoro xapaKTepy oqinroerrcx:

22-25 flatlis Br4craBr.f,erBcr BcrylHr4 Ky y pa3i rroBuoro, [paBr.rJrbuoro ra
gvicrosuoro po3Kpt4TTr rrvrantl.; uu6ororo pooynriHur reopernrHoro naarepiarry

Ta ocHoBHr/rx rroJroxeHb 4ucqznninu; s4afirocri ananisynarz ngaeMoge,qgrE Ntix

IlorurTffMr4 Ta rBrrrrlaMH; o6lpyuroranoro AoBeAeHHrr ocHoBHLtx peeylrrarin i
flonoxeHb; .norivnoro, nocli40&roro ra apD/MeHToBaHOrO Br,rKIIaAeHHr giauosiai;

4euouc:rpaqii clrcreMHr,rx i sce6iqHzx snaur; ynriunf, BcrarroBJrroBaru [pFrr4HHo-

nacni4xoni 3s'r3Kl.r m Qoplryrnonaru o6qpynrosaui sucHosrfl; gAarnocri .ro

carvrocriftnoro Mr{cJreurrr ta rpr.rrr.rvnoi oqinxr,r HayKoBrrx npo6neu.

17-21 dailis Br{craB[f,errcr BcryrrHr,rKy y pa3i, xon[ siH 4o6pe sacroi'n

rcoperu' rufi naarepian u1040 uuicry [r.rraHHrr, apryMeHToBaHO nr.rxnagae fioro;

po3KpHBae ocnosHlafi sr4icr nI4raHH{, gae nenotni BrI3HaqeHIUr rrolurrB, AolycKae

negnaqHi flopyrueHHrr n nocni4onnocri nurna4enu.a rr.rarepiarry ra nerovnocri npu

nuropr.rcT anui HayKoBlrx reprr,rinin; neqirr<o $oprvrylroe BLrcHoBKlr, s[crosfiroe ceoi

uipryeanru ruoAo rr{x qra inrurx npo6reM, €ue [pr{rrycKaerbcr neBulrx uoxu6ox y

noriqi nr,rrna.4y reoperrrHoro srvricry.

10-16 6aris BrdcraBfirerbc{ BcrynHr.rKy y Br{[aAKy no4avi Jrr/rure oKpeMr,D(

ri4onrocreft rrpo cyrE nr{TaHHr, neN.roxnzsocri npoananisyaarz flprlqrruHo-

nacli4roei gs'ssKr.r no 4anifi upo6leui, a raKo)K y pasi cymeu4x [oMr4JroK npr.l

ni4tnopenni ocHoBHoro snricry nrrantl. qu npv nrarna4enni ocHoBHr.rx

pesynrrarin, AorrycKae cymeni [oMr.rJrKr4, HaBoAr{TB upocri fipr4wruAu,

He[epeKonJrr4Bo ai4uoni4ae, rrJryrae rroHf,TTr.
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0-9 6aris s[craBJlterbct Bcry[HI4Ky, tKl{ft 4enaoncrpye neposyruinnx cyri nnrannx

ta r3aeruo3n'sgris Mix npoqecaMr,r, ffii porrnx4aro rbc\ a raKo)r( AeMoHcrpye

ni4cytnicrr 3HaHb ocnoBur/rx reoperr4rrHt4x [oJroxeHb r npo6lenau.

Marcuua-nura rinrricrr 6alin, sa nci rpu reoperu.rui [[rranr' Ta

4ocni4nuqrry nponostrqirc - 100 6a.nin. Mero4ura po3paxyHKy 6a-uin uane4ena y

m6a.l.

Ta6nuqx 1

.{ocni4unqrxa nponoolrqix lrae uicrr.rru:

1) uocranoary npo6nenru;

2) arrya-nrnicu uafi6yrnroro 4ocni4xennx;

3) arranis ocrannix 4ocni4xenr ra rry6.rriraqift;

4) nuxna4enrr ocHoBnofo uarepiaay, qoAo 4ocni4xeunr, .f,xe

fipofloHyeTbc.s;

5) nucnonrra;

6) aireparypni 4xepena.

,{ocli4nr,rqrry nponosnqia oqinroe rpeAMerna Korr,ricis B AeHL icnury, za

TaKnMr{ xpnrepianalr:

- npo6neua ra ar<ryanruicrr uaft6yrnroro 4ocligxeuut - 5 6asis;

- analig ocraunix 4ocni4xenr i ny6nixaqifi - 5 6a"nia;

- BlrKJraAeHrur ocuoBHoro rr,rarepiarry - l0 6a-nir;

-BlrcHoBKt4-56anis.

Cynra 6a.nin ca 100- 6a.nrnoro
IIIKAJIOK)

Ouinrca

90-100 Bi4rainno - <5>
74-89 Ao6pe - <4>
30-73 3a.qosirbHo - (3>
t-29 Hegaaonimno - <<2>>
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5. Ilpflrcnag rrrnoBoro 3aBAaHHfl icnr.rry ri cneqialrnocri

Teopern.rHe nrrrarrHq I (25 6ade)

L MareMarlrqni uo4eni, MeroAr,r ouruuisaqii, 4ocni4xennr onepaqift m
iurelerrya.lrrnuit a*aris AaHr.D( AJrr npor'o3yBagHr eKoJroro-exonouiqnr.rx

npoqecir B cr,rcreMax ui4rpnrvrrr npufinxrrr piurenr.

Teopernvne nnraHHq 2 e5 6atlj.s)

2. Insoprr,raqifini texnororii s6opy, o6po6neHnr ra aua:risy [pocropoBr{x

AAIJrrx y [polpaMHoMy ga6esne.reHHi reoin$opuaqiftnr,rx cracreu: uareua:ruqni

vo4eli, MeroAr4 rurrrHoro iurelerry, 6a?iy- paunx i snanr, reoana.nirura.

reori:yanisaqir m iuterpaqix reonpocroponr.rx cepricie.

Teoperuvne nrrauHfl 3 (25 6a.nin)

3' Iusoprvraqifini rexnonorii naoniropnnry rorr,rn'rorepHux Mepex: MeroAr{

rrepeAaBaHHrr i saxucry Aalf,wx, uarerr,ratnqni uo4eli oqinrosaHH.fi naaiftnocri ra
ni4rpranaru npwirr.art x pirueur.

4. 3axucr 4ocni4nraqrxoi nponoszqii.

2. IIPI,IKIHIIEBI IIOJIO)I(EHH.f,

1. oco6r.r, sxi 6es [oBaxHr{x ,'pr'rrn' He 3'.{Br.rJrncr na ncryuni icnnru y
susHaqeHr4ft po3KJraAoM .Iac, oco6u, 3HaHHrr xxrax 6yro oqineno 6ana&ra Hux.re

BCTaHOBJTeHOTO pinnx, 4o yracri n HacryflHr,rx BcrylHr{x icnzrax i r roHrcypcnouy

ei46opi He Ao[ycKarorrcs.

2. llepecrnagarrul{ Bcr)mur.rx nuupo6ynanb He Ao[ycKaerlcfl .

3. B pa3i HeMoxJrrrBocri upone4eHnx icnury B oqHoMy pexuui,
nunpoOynannx Mo)Kyrb rrpoBoAr{rbcr r 4rzcranqifinit Sopui 3 BrrKopr,rcraHrurM

rexnororifi 4ncranqiftnoro su'xsrcy <<zoom>> is o6os'.rgrosoro ni4eoSircaqiero

rpoqecy npoBeAerrrur icnnry.
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3. KOMIIETEHTIIOCTI TA PE3yJIbTATII HABqAHIIfl, rqo
IIEPEBIPSIOTbC-f,

Ilporparvra BcrynHoro icnrary c$opivroBaua 3 ypzrxyBanHrM o6os'sgroszx

cneqia-urnnx KoMlereHTHocreft i pesylr:rarin HaBqaHH{ craHAapry Apyroro

(rraaricrepcrroro) pinna uurqoi oceiru. Hane4ena Hr,rxrre Marprrrqr ni4o6paxae

ocrrotHi, aJre He euxrroqHi ni4noni4nocti Mix gMicros[[4r.r 6roxa.[4u icnr,rry ra

Br.rMof aMr{ cTarrAapry.

Ta6r^uw I - Marpr.rqr ni4noniguocri gnaicrosrrx 6norie xounerenruocrrlr i
pe3yJrETaTaM HaBqaHHS.

3naicrosufi 6rox /
$opr',ra nepeniprr.r

Ocnosui
rcolrneresrnocri

OcnosHi
pe3yJrETaTn

HABIIAIII
ll{o nepenipaerrcx

Bnor l. Mareuarv qni
OCHOBI,I

itt(fopuaqiftrrx
T exnonorift

CKOI, CKO2,
CKO3, CKO6

PHl, PFI2, PH6,
PH7, PHII,
PHl6, PHl9,
PH2O

(Dopruanisaqi-r ea4av, ryrcrcperni
crpyxTypr,r, reopie a:rropuruin,
MareMarr.rrrue ra iMimqiftHe
MoAeJnoBaHHr, cacreuuufi auali:,
on:nrMisari-f, , Aocli4xennx
onepauifi , npnfi rarra pimenr,
oqinrcrannr e$eKrr,rsHocri
Moaenefi :ra anropr,rrvis

Enor 2.
Koun'rorepr.reonane
o6po6nennx ra anarris
AAHtrX

CKO2, CKO4,
CKO6, CKO7,
cK08, cK09,
cKlo, cKll

PHl, PH2, PH3,
PH6, PH8_
PHI9, PH2O

Inrenerrya:rrnr,rfi auaais gannx,
Mar .IHHe ra nlr.r6orce naaqauu-f,.
Data Mining, Text Mining,
xoun'rorepnrafi rip, NLP, ueqirra
norira, neftporrrepexeni
rexnonorii, qporuo3yBalrrrr,
oqiuronarnrr rrocri uoaenefi ra
no6y4ora inreneKTyaJrBHrax
CI{CTCM

Enor 3. Ln$opnaaqiftHi
cragreur,r ra T exnonorii

CKO2, CKO4,
CKO5, CKO8,
cK09, cK10,
CKIl

PHl, PH2, PH4,
PH5, PH6,
PHlO, PHl2,
PHI3, PHI4,
PH16_PH2O

flpoerrrynauna nporprMEoro
ga6egneqenHs ra in$opruaqifi nrx
cr,rcreu, 6asra 4anrx i snanr,
r<orrrn'lorepni uepexi,
xi6ep6esnexa, xvapni ra
posuo4ineni o6w.rc.nennr,
BllcoKorrpoAyKTr.rnni o6.nrcnenur,
reoin$oprrraqifi ni cucrerrar.r,
inrerpaqir iu$opMaqifi rfl.rx
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nponosuqix CKOI_CKI1 PH1-PH21

34arnicrr $oplrynronaru HayKoBy
npo6rernry, oorpynrorynarr,r
axrya;rrrdcrr 4ocniAxennr,
ananisl'naru cyracui nayrori
p$ynETaTr,r, nponorryBaTl,r MeToAr4
poan'rsannx sa4avi, Kpr4Tnquo
orlrHroBaTr4 pe3ynBTaTll Ta
[naHyBarr,r HayKoBe AocniAXeHHt
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