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TIOfl C III4TE JIbHA-fl 3ATIII CKA

V.re6nas Arrcqulnuna <<TexnoJrorlll{ I{HTeJIJIeKTy€LIIbHoro aHurLT3a AaHHbIx)

3HaKoMrlT cryAeHToB c rrpI4KJIaAHbIMlI 3a$a'tav.vr 14 cnoco6auu nccJIeAoBaHLrA

3aBrrcr4Mocrefi MexAy pa3nr{qHbrMkT AaHHbrMVLrAaJrbHefiIueM I{crIoJIb3oBaHI{uI sna[uiT'

o6 ernx 3aBlrclrMocr.rrx B 3araqax o6pa6orrt4 u Bu3yaJru3arryn. Peruenue pa3JII4rIHbIX

upo6levr 3aBvrcvrr, rlpexAe Bcero' or BbIflB

.rrBJIeHlIrIMLT, Koropbre rlp eAcraBJltror c o6oft

6omruoro qucra rpuquH. floerouy upu

rrepByro oqepeAb BburBJrflTb fJraBHbre, ocHoBHbIe IlpuqllHrr. B To xe BpeMt AJI'

lrro[yqeHll'AocToBepHbIXBbIBoAoBBaXHoIIpaBlIJIbHooIIeHuTbApyr[eHerITeHHbIeu
clyrafiHHe lpr4rrrlrHbr. Peurenze [IepeqzcJleHHblx 3AAAq. IpOBOALTTCfl' B IIepByIO

oqepeAb, MeroAaMu rrpr.rKJraAHoro crarLlcrllqecKoro aHaJII43a, qeM n o6ycloBJleHo

o cHoBHO e COAepXaHI4e A}.ICI\I4IIJILIHbT

Ile.rru Ir 3aAarlu y'lebHofi AIIcqITIJITIHrI
Ile.rrsro y.re6nofi ArrcqrrnJrrrHbr ocBoeHl{e cryAeHTaMrI TeopnII LT rIpaKTrIKLl

aHaJIV3aAaHHbIX, aH II3 Bo3Moxnocrefi ux Bklsyalluzdr\uu n o6pa6orr<u'

3aAaqanru yve6no fi AncIIunJrrIHbI -tBJlf,Iorc.a :

co3.rlaH14e 6agsr gnattuitAJrfl ocBoeHl{.locHoBHbIX nontrzfi, €trlropltrMoB LI

MeToAoB pa6orrr AJIS IIHTeJIJIeKTy€ubHoro a113dlv[3a AaHHbIX;

SopvrupoBaHlre cocrasHofi rracrl{ 6anra zuauuit, rloJrfraeMblx

6yayrquMlr clequ€ulrcraMlr B [poqecce yre6u u neo6xoAtlMblx LIM B 4alrHefiruevt

An-f, ycreunofi pa6oru.

QopvrnpoBaHlIe HaBbIKoB npaKTI4IIecKoro pelxeHl4s 3a4ata

crarr4crvrrrecKoro a]Hurn3a AaHHbrx I{ upeAcraBreHu.s rloJlyqaeMblx pe3ynbraroB c

rrcrroJlb3oBaHl{eM .g3blKa R u craHAapTHbIX cpeAcTB Microsoft Office'

Mecro yue6nofi ArrcuurrJrrrHbr B cr4cTeMe rIoAroToBKIA CneqllanvTcTa c BbIc[r]IM

o6pasonanlleM.
Y.IE6HAf, AHCIILIIIJIKTUA <<TEXHOJIOTI{LI KTHTEJIJIEKTY€UIbHOTO AIIIjJ.IVI3A AAHHbID)

oTHocLITcf K yre6nrrna AIcIILTIIJIIIHaM upoQuma3allvwr <I4nQopvraIII4oHHbIe

u HTe JIJIeKTyuIJIbHbIe cIlcTeMbI) KoMIIoHeHTa flpex Ae6us' o6pas onanzx'

Ceqsu c Apyrr{Mu y.re6nsrMr{ Arrcq[rrJr]rHaMrr: BKJlloqenurrfi B rlporpaMMy

MaTepu€u o6o6ulaer 3HA]HVrfl, noJrrreHHble paHee npvl kr3yqelJuvr qenoro PsI.a

AT4STIIIIIJII{H, B T.lI. ((OcHoBbI v MeT9A9JI9TLII{ [porpaMMvrpoBa1I4fl), (PtBpa6orr<a

Kpocc-[narQoprraeHHrrx rrpunoxettuit>>, <<TexHonoruu nporpaMMI4poBaH]ID>'

<<AnropurMbr L1 cTpyKrypbr AaHHbrp>, <<MO.4eJIII AaHHrIX u cYE,{>. ,,{nr ycuelllHofo

ocBoeHrrf, pvr6;1paflIrvrHbr cryAeHTaM noHaAo6grct noJIy{eHHbIe paHee ocHoBbI slHatrufi'

o peJrtq[oHHbrx 6azax AaHHbrx u KoMrlblorepHblx certx, a raK)Ke HaBbIKLI

rpofpaMMrrpoBaHr4r Ha s3brKax BblcoKoro ypoBH.s I'I pa6orbl c npI{JIoxeHVaMLr

Microsoft Office.
Koruqecrso sHaHufi 14 HaBbTKOB AOnXHO [epepacrfi B KarIecrBeHHOe

rroHlrMaH kre Ha HoB oM yp oBHe a6crpar<qru rp oqe cca npo eKTI'Ip oBaHlI fl' vr pa3pa6 orrz

,,porpaMMHoro o6ecne.reHras. B Aaunofi AlrcqurrJrlrHe BorrJlorrIJlcf, npuHllril

MexAucllunlunapnofi KoMMyHkTKaIIvIvI, lcoroprrfi BalI(eH Anfl II9AT9TSBKI'I



CleqLraJrI{CToB, CnOCo6HbIX LIHTeIpI,IpOBaTb 3IJ.AIJV[, MaTOMaTI{IIeCKITX €UITOpIITMOB'

.rr3brKoB rrporpaMMlrpoBaHlrr, cpeAcTB npoeKTLIpoBaHI{f, II ylpaBJIeHLIfl'IIpOeKTaMU,6aZ

AaHHbrx Lr lrHbre v1er4 u3 o 6racru uHQ opuaqnoHHblx rexHo Jlornfi ,'rro6bl KoMnJIeKcHo

H a rrp aKTrrKe yrrpaBJrf Tb npoqe c corr,r p asp a6oTKLI HoBbIX upraloxenufi .

Tpe6onaHrlfl K KoMnereHIIrIfl M

OcsoeHze yre6Hoit Auq\unJrrrnbr <<Texnolorvru LTHTe,IIJIeKTy€urbHoro aHaJru3a

AaHHbrx) AoJDrffio o6ecne.rurr Sopl,rupoBaHl{e cJIeAyIoqrIX KoMrrereHIlllfi:

Vru ue ep c anbH bre KoMn emeH quu :
Perua6 craHAaprHbre 3aAarrz upoQecclloHaJlbHoft AesteJIbHocrLT Ha ocHoBe

rrpuMeHeHux unSopMaIILIoHHo-KoMMyHnKaIIlIoHHbIx TexHolorzfi .

C n e 4uan u3 up o s aHHH e Ko Mn emeH quu :
ZcuorrgoBaTb rexHoJrorrlz coBpeMeHHoro aHurvr3a v Bvr3y urr43arlnu AaHHbIX

Anfl pa3pa6orxn rpolpaM Hbrx [punoxenufi c 3aAaHHofi SyHxIUoH€uIbHocrBIo.
B pesymrare ?rsyr enkrfl' ALIcUI{rIJrI4HbI cryAeHr AoJInteH :

3HAmb:

- 6asonrre MoAeJITI anuru3a AaHHbIx;

- ocHoBHbIe Mero.4br aHuru3a AaHHbIX;

- p €t3nlIq Hbr e ulJrf op r4TMbI Lr HTe Jrne KTy€uI bH o f o allaIrw3 a A aHHbrx ;

- ocHoBHbIe MeroAbI BI{3y€lJIU3ArryV;

yMemb:
Lrc[oJrb3oBarb ocHoBHbre pe3yJlbrarbl Kypca <<ZHreueKTy€IJIbHbIe

TexrroJlof LrprnETeIrneKTyulrlbHoroaIJurv3aAaHHblX));
rrcrroJrb3oBaTb TeopeTuqecKlre lI [paKTIIqecKue HaBbIKLI npkTMeHeHLIrI

anurvr3a A aHHbIx B np aKTI{'re c Ko fi Aetre JIb H o cr}I ;

uMemb Ha6uK:

- BJlanerb ocHoBHbIMI4 MeTOAAMr AHAITLT3a AaHHbIX;

- B JIaAeTb O C HOBHbIMI{ M eTOA aMlI BrI3y e'Jrl'iT3ar\uv A aHHbIX.

Crpyrcrypa yve6nofi AucqurIJrrIHbI

Aucquulu1au3;.'ttaerc. s 6 celaecrpe.B coorsercrBuvr c yre6nrrM TIJIaHoM

Bcero Ha rr3freHze yte6noft AucqurrJrr4Hbr <<TexnonorLIu LIHTeJIJIeKTy€LJIbHoro aKaJwr3a

naHHbrx) orBeAeHo Anr orrHofi Qoprrau rroJrfreHLTt Bblcllrero o6pasonaBkrfl,i216uacos,

B ToM qr4cre 72 ayavrcopHbrx vracai JIeKIITII4 - 36 'Iacon, na6oparopHble saHr"tu[. - 36

qacoB. I4s Hux:
JIerUuu 36 rracoB, rra6oparopHbre sa:nflTvrfl, 30 qacoB, yrlpaBnteM€ul

caMocrotreJlbHa.[ pa6ora - 6'racos.
Tpy,UoervrKocrb yre6noft,{zcqurrJrl{Hbl cocraBJuler 6 sa'rerHHx €AI4HLIIIbI.

@ oprvra rrp oMex(yrorlHofi arre craII[LI - 3K3 aMeH.
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CONEPXAHI4E YTIEEHOTO MATEPI4AJIA

pA3AEn 1. OCHOBbI T4IITEJIJIEKTyAJIbHOIO AIIAJIII3A AAHIIbIX

Tetwa 1.1. Ocnoqb, sHunu3a daruuux
Mero4rr, €urroprrrMbr Lr granbr TTHTeJIJIeKTy€LrIbHoI'o aHaJIlI3a AaHHbrx. Cucrevrrr

rroAAep)KKLr npr4HrTvrfl. peurenzfi. Texnolorr4s. Data Mining. 3a4a'tu 14 o6lacru
npkrMeHeHus, Data Mining. YponHz a:rrurvr3a raHQoprr,raquu. VInQopMarIUr^, AaHHbre I4

3HaHLrs.. llpoqecc orKpbrrrrr zrranuir. Orrtz.rl4e Data Mining or Apyrux MeroAoB

aHarrvrsa AaHHbrx. Oqucma AaHHbIX nepeA o6pa6orrofi. Eonrurrle AaHHbIe. MeroArr

uHTeJrJreKTy€rJrbHoro a:Flurr4sa AaHHbIX: accoIII{aIIrIf, rnacczouKar\Lrs., perpeccurl,

KJracrepv3a:\vl u Ap.llarerrr Statistica, SPSS, Microsoft Excel, R 14 Ap.

Tema 1.2. RoppenflIlun u pezpeccun
Meto4rt, €ilroprrrMbl u rexHoJlorull LIccJIeAoBaHvrs, craTrlcrkTqecKl4x

3aBr{ckrMocrefi Ha ocHoBe KoppeJltql{oHHoro v perpecc}IoHHoro arrurn3a AIrfl

pa3flr{qHbrx IrrK€uI. TecrnponaHvre rLrnore3, oIIeHKa ckIJIbI }I HarIpaBJIeHLIt KoppeJUIIIZ[.

JlurreftErafl, u roryrcrlrrrecK€ur perpeccu.s KaK MeroA rlporHo3rlpoBaHllf,. MeroArr

Qznsrpaqraz v [porHo3LrpoBaHlrf ptAoB Au:aaNrLrKn. CocranneHue nporHo3oB

u3fraeMblx .fleneHzft.

Tema 1.3. IhruccuQuxa4u.fl: noH,flmue, depeeon perueuuit
Crpyrrypa AepeBa perueHzi, roprITMbI 14 TexHoJIorrIu [ocrpoeHrlt.

OcnoeHrre erarrbr rrocrpoeHz.r: nrr6op arpu1yra paz6uennx; nrr6op Kpurepvs

ocraHoBKlr o6yrennx; nu6op MeroAa orceqeHLlf, nerneff; oIIeHKa rorlHocrl4

rro crp o eHHoro AepeBa. KnaccnQrIKaIILI oHHbIe MoAeJILl.

Teua 1.4. Knacmepnuil aHsJtu3 JrrHozoMepnwx darunux

Alropuruu vr rexHoJIorrII{ KJlacrepHoro aHaJrr43a

MHoroMepHbrx AaHHrrx. CranAaprlr3allzt [epeMeHHbIX. XaparrepucrrlKl{ Knacrepa:

rIoHTp, p4vryc, cpeAHeKB4parluecKoe orKJIoHeHLIe, pa3Mep. AmouepaTuBHble rI

nLrBLT3rrMHbre MeroAbr KJracreplrgarJvru. Alropurrvr KJlacrepuga\uv K-means.

BanuAaIILrfl ,,r4HTepnperallu.ttuBvr3yurv3ar\ufl ,KJlacrepoB.

Tema 1.5. Data Mining. ,{ucrqwwuHaHmHwil aHuJtu3 u ruefiponHue cemu

Alropurrvru rr cra1nr4 LrHTeJrneKryzulbuoro aHaJrLr3a AaHHIIX Data Mining
(4epenrx peruenuft, €rJrropr4TMbr KJracrepnsar\vwr, perpecclrounrrft aHaJrLr3, nefipoHHrre

cern, BpeMeHHbre prAbr Lr Ap.). Mecro rIHTenJIeKTyaJrbHoro areurvr3a AaHHIIX B

npoqecce noAAepxKlr nptrHflTvrs. perueHLrft. Hefipounax cerb KoxoneHa Lr ee

reoMerpr{qecKa.fl LrHTepnperar\vs.. OIIeHrca MoAeJI]I ArIcKptIMrIHaHTHoro arrurvrca

(rouHocrb KJraccuQzraqurE, Marpllqa oruu6ox, qyBcrBLITeJIbHocrs, cueqzQuqHocrb,

o6uas qacrora oruz6ox). flpzloxenzx Data Mining (reneroruMyHrlKaqvv,

6aHroncroe AeJro, ToproBJu rr Ap.). Mecro rreroBeKa-aHaJwrruKa B cllcreMax

r.rHTeJrJreKTy€LJrbHoro alaJrLr3a AaHHIIX. Alropnrusr vr rexHoJIorLII{ o6yreruEr c

) rr4TeJreM, 6es yrnreJrA) c rroA4penneHr{eM. llepeo6yreHl{e, MeroAbr peryJlf,prnarJvrvt-

Tena 1.6. IfrumanneKmyurbHbre RoMnblomepHile cucmeJflbt Hosozo

noKoileHun

HeoAHOpOAHbIX



IrlHreuerry€urbHbre KoMrrbrorepHble cLTcreMbI HoBoro noKoJIeHrIrI (I4KCHII).
Kounnera*afl. rexHororu.s OSTIS. Ostis-cucreMa, .f,Apo 6n6nuorexu OSTIS,

MeroAr{Krr 14 LrHcrpyMeHTaJrbHbIe cpeAcrBa rIoAAepxKrI )KI{3HeHHoro qIiIKJIa ostis-

clrcreM u vx KoM[oHeHToB. VHznepcarsnrrfi cnoco6 cMbIcJIoBoI'o [peAcraBJreHLI.a

(roguponanur,) nuQoplaa\uv B nausrkr I4KC: SC-rcoAu, KaK ynu$uqupoBaHHble

ceMaHTLrrrecKrre cerlr c 6asosofi TeoperlrKo-MHoxecrsegHoft rlHTeplpera\uefi..

PA3NE JI 2. TEXH O JI OII,II4 I4HT EJIJIE KTYAJIb H OI4 MOEIIJIb II OI4
POBOTOTEXHIIKLI

Tena 2.1. Ocnoeor *toduttoruort podomomexHuKu
llonsru.s po6or u po6ororexHlrKa. LlnrernerryaJlbHble po6oru. ConpeueuHoe

cocro.rrHrre po6ororexHr{Kr.r. HaupaueHzx po6ororexHrIKu. CucleMbl yrrpaBJleula.f,

po6orarvrn. Mo6ulrnar po6ororexHlIKa. (DyHr<q?IoHaIIbHzuI cxeMa po6ora. OcnosHrre

rrpr4Hrlprnbr pa6orrr vr KoMrroHeHTbI po6oron. KnaccuQuKarlvfl. KoHTpoJIJIepoB,

MoropoB vr Aar-rruKoB no pa3nlrqHbrM rrapaMerpaM (l,rorqnocrb, Torrnocrb, cKopocrb,

Arrala3oH rrcMepeHlr.f, v r.A.). llpnnqzuu pa6our kr cxeMbl rroAKrlo.IeHrafl'

KoHTpoJrJrepoB, MoropoB u AarquKoB. Oco6enHocrI4 nu6opa vr [pI4MeHeHI{t

KoHTpoJrnepoB, MoropoB r{ AarrrlrKoB B 3aBLIc}IMocrI{ or 3aAaq u ycnoBkIfi pa6orrr
po6ora. Ten4eHqvrn vr [epcrreKTrrBbl pzt3BI{TLIt KoHTpoJIJIepoB, MoropoB u Aarq[KoB

4;1g po6ororexHlrKz. flpoexrbr c MoropaMLI u AarsuKoM KacaHLTfl,, paccroflHvtss IIBera

I{ CBera.

Tena 2.2. @rutbmpaqun danruotx

O6parnax cBt3b. To'IHrre [epeMelrleHkrr po6ora Ha [JIocKocrI{.

I4nut\u3g|Iusa\u5, nepevreuHoft. Brrpaxenne. .{arwru: yJlbrpa3ByKa, IIBeTa.

lloAgro.reHr,re .qarqr.rKoB. ZHrerreKTy€uIbHbIe AarqHKLT. MeroArt Qumrpaqzu
uorasaHr,tfi AarqzKoB. Alropururr Qunrrpaqllz AaHHrIX. Anropurrvr [poBepKI4

.qocroBepHocrlr. ,{o epzrelrnrrfi rrHTepB€uI. llpunreueHLIe p€I3[urIHbIX cKonb3tIrIVX

cpeAHprx, MeArIaHHoro Qulrrpa. KonrrlJleMeHTapnrtfi Sunrrp.
Tema 2. 3. JIo xsnu3 al'(ufl

Maccneu KaK crpyKrypa, xpaH.xlrl€ul

rrpocTpaHcTBe, cKopocTI,I ero ABI4XeHVIfl')

I4cnolrgoBaHrae MaccLrBoB AaHHbrx AIrfl yrIpaBJIeHu.a ABLIx(eHLIeM po6ota.
znQopvraqurc o IroJIox(eHI{u po6ora B

AaHHbre c AarqLIKoB LI Apyfve napaMerpbl,

neo6xoAuMbre An.r ynpaBneHux.llpuunrn peureHl4f, o 4eficrnuxx po6ora, I{3MeHeHLIe

HarrpaBneHlr.n ABr.rxeHras. llpoxox4eHl4e Ll3BecrHoro ta6uputra. llpoxox4enLrr
Her43BecrHoro na6upnnra. [nnat.rrnllecKa.a 3aflucb MaccrlBa n y AureHLI e SJIeMeHToB' kI

MaccrrBa Am ABLrxeHus. rro rpaeKTopw. Macczn AJII peruenkrs, 3aAaH npoxoxAenlrs'

ta6upuuroB c ryrruKaMLr. Onpe4eneHrIe MecrorloJloxen[s. OAoMeTpLUI rI crII4cJIeHI{e

nyrr4 B 3aAaqax. Hasurarlug. llozcK r{ nocrpoeHlle Mapurpyra rIepeMeIIIeHut.

Tena 2.4. VnpanneHue deuucenuen podoma
Karu6poBKa Aarquros. HSV. (Dunrrpaqu.r. flporoKoJl I2C.fIpuHIILIrIbI pa6oru

peryJrf,TopoB, rrx rnaccz$uKarlut v xapaKTepLIcrLIKa. MarevaruqecKoe olLlcaHlle

peryirf,TopoB kr vrx npr{MeHeHr.re B cLlcreMax ynpaBreHl4.l po6oraura. MeroAsI

nacrpoftr<u peryJr.nropoB AJr.rr AocrrlnteHl{rl orrrrlM€ulbHblx [apaMerpoB ABuxeHrIfl
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po6ora. Peneftnsrfi n nponopqvonanrnrrft peryJulrop. ApIExenuu ro Jrnlnvru.

Anropnrla aBToMarrr.recrofi raru6ponru. ,{utcxpetrrre peryJltropbl Lr

KoppeKrrpyroque ycrpoftcrna. <<fl-peryJltrop), <<fll4-peryrltrop>, <flA-perynxrop>,
<IIZ,{-p e ryJUIrop )) . Oqesra rp aeKrop vrn ABr4}Kenu.r p o 6 ora.
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IIHOOPMATIT4OHHO-METOru{qECKA.g TIACTb

OcnonHas Jrrrreparypa

1. Tpy-, H. H. BneAenze'B KoMlrbrorepnufi LT r4HTeJrJreKTy€rJrbHrtit aHattus
AaHHbrx : yre6urre Marepv€urbr AJlr cryAeHros I H. H. Tpyru ; EfV, @arylrrer
npuxla4Hofi MareMarLIKlI v unQopuarzrz, KaQeapa reopLrr4 BepoflTHocrefi u
MareMarkr.recrcofi crarlrcrlrKLr. - MuHcrc : FfY, 2022. - 69 c. - URL:
http s : //el ib. b su. bylh andle I | 23 4 5 67 89 I 27 7 03 4

2. Cournzrona, JI. A. Mnorovrepnrrfi crarLrcru.recrnfi alantrs. flparrzrcyrr,r
: yre6. noco6ze Ant cryA. ytlpexAeHzfi errcru. o6pasonaHufi. no creq. "Crarr4crr,rKa",
"Eyxrantepcrcnfi frer, anuru3 14 ay4vrrtt, "@uHaHcbI I{ KpeALIT", "HaquoHanbHa.rr
sKoHoMZKa", "focyAapcrBeHHoe ynpaBJreHLre Lr gKoHoMurca" lJI. A. Corunurona, E.
E. IllapznoBa. - Mzncr : F|OY, 2024. - 230 c.

3. forosara.f,, E. A. HefipocereBble rexrroJrorurvr B o6pa6orrce rr 3arrlrare

AaHHrIX : yre6uoe uoco6ze AJIx cryAeHToB frpe)KAeHzfi nrrcruero o6pasoBaHr{rr rro
HanpaBJIeHLIIo cleqntlrrbHocrLr "KoirantrrorepHar 6esouacHocm (pagzoQuszuecKLre
MeroAbI lI nporpaMMHo-TexHnqecKze cpeAcrBa) lE. A. fononura"fl' A. B. Kypo.rr<zn ;
EfY. - Mllncr : EfV, 2021 151 c. - URL:
hups ://elib.bsu.bylhandlel 123 45 67 89 129498 0.

4. Kpunonanoa, C. -fl. Bne4eHHe B aHarrLr3 AaHHbrx. flozcrc crpyKrypbr
AaHHbIX c TpLIMeHeHLIeM t3blKa Python : yre6Hoe noco6ue I C. fl. Kpznolanon ;
@uHaHcosrrfi yH-r rpu llpaanrenbcrBe Pocczficroft @e4epaquu. - Mocrsa :

I4HOPA-M,2024. - 176 c. - URL: https:llznanium.ru/read?id:444696.

,{ono"uH ureJrbHafl Jrrrreparypa

1. Marcruanos A. B. TexHororzl4 LIHTeJTJTeKTy€rJrbHoro aHErJrLr3a AaHHbrx :

yre6noe noco6ze / A. B. MarruaHoB, A. E. XypaureB. - 2-e uzg., crep. - Canru-
flerep6ypr: Jlaur, 2022. -212 c. - (IRL:

2. forenrcoe B. B. OcnoeHrre HarrpaBrrennfl,pa3BLrrLtfl. rrnTenJreKTy€urbHbrx

KoMrlbrorepHblx cLT creM HoBoro noKoJreHr4rr n coorBercrByloqe fi ntv. rexHoJroruu I B .

B. foreHron, H. A. fynxruna, [r. B. IllynrceBr,rq // Science and innovation. - 2023. -

Vol. 3, ]r& 2. - C.267-280.
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rrepe'renb peKoMeHAyeMbIx cpeAcrB Ar{arHocrrr*rr u MeToAr{Ka eopurpoBaHrrfluroronoft orMerKrr

Tenyrqzfi KOHTpOJTb ocyqecTBJr.rreTc.rr^v^Jr+'4 r\vlarPuJr-b uuyu{cL:'r'BJl.{eTc.[ nyTeM OIIeHKLI sHaHzfi ]I aKTLIBHOCTLIcryAeHToB Ha la6oparopHblx 3alflTvIflx, KoHTpoJrbHhrx ueponpzrrnft B SopueB'I'IOJIHCH Ufi NA6OPATOPHEIX PA6OI ,n KOHTPOJI'H'IX TECTOB.
u^:ll 

"l I :H,n 
e 3 aAaH uit ss nn er c s o6 si are JrbHhrM AJUr B c ex cry.qeHroB.

ocnonHrru cpeAcrBoM AI{arHocrLrKz ycBoeHn r sHaluir u oBJraAeHr4,, '-t.r""i""#"
IIHTeJIJIeKTyEUIbHOfo aHaJrLr3a AaHHbIX) flBlrflercfl npoBepKa orqeroB IIora6oparopHbrM pa6orau, KoHTpoJrbHBre recrbr.

oruerra 3a aKTI4BHoe rracrLle Ha ra6oparopHbrx 3aHrrr4rx BKJrroqaer:
- orBer (nonHora ornera) _30 %
- BhrrroJrHeHze la6oparopnofi pa6orrr _ 70 %
@opnaofi npoMe)Kyro'IHofi arrecrarlzz ro AktcrI[[JrLrHe <<Texnororzz

kIHTeJIJreKTyuuIbHoro aHaJru3a AaHHbID) yre6Hurvr ITJIaHoM rrpeAycMorpeg oK3aMeH.ltrs' SopnazpoBa]FIufl nroronofi orMerKLr rro yre6Ho[ Ar4crlzlnzHeLIcnoJlb3yerc'g MoAynbHo-pefirznrosa-s czcreMa oqeHKLt snanuir cry.{eHTa, Aaronlas.Bo3M v qenefio6y.r cn
roeQ efi coBhrx

ALIcqrIIrJruHe. 
vrr e6nofi

BAHNC ZTOTOSOfr OTMETKLI B XOAE IPOBEACHI4'I KOHTPON'H'IXreryqefi arrecraqr4Lr (npnuepHrre BecoBhre noesQzqr{eHTbr,
BKJIAA rErYqEfi ATTCCTAIILIN B OTMCTKY NP}I IIPOXOXA EHTILIrrpoMe)Kyro.rHofi amecraqzn) :

- orBerbr ua la6oparopHhrx zanxrusx_20yo
- pe3ynbrarbr KoHTpoJrbHhrx recroB_ 40 %
- pe3yJrbrarEr BbrrroJrHeHLrr ra60paropHhrx pa60r _ 40 %
zrorona-{ orMerKa no AltcqulJrLrHe paccqnrbrBaercr Ha ocHoBe uroronofi

orMerKI4 rexyqeft arrecrallnz (uo4ynruo-pefirznronofi clrcreMhr or{eHKr4 zuanuft) 40
%o u exzarvreHarlzoHHofi oruerxu 60 yo.

rrpuvrepHrrfi nepeqeHb zaganuitAJrfl yrrpan.rrqeMofi caMocroflre.nrnofi pa6orrr
cTyAeHTOB

Tema 1.2. Roppeil.nqun u pe?peccun (2 a.)
Mero4rr, aJIropLITMbI u TexHoJlorktz uccneAoB a'ufl arar.rcTuqecKLIx

3aBLIcl4Mocrefi Ha ocHoBe KoppeJItIII4oHHoro ur perpeccr4oHHoro a1aJrusa AJrf,pa3rtr qHbrx rrrKElrr. Tecrzp on aHr4e rw ore3,
Jluneituax n Jrorr4cTr4qecKa, perpeccr4.rr

Sralmpaqzn u rporHo3t4poBaHLr.fl pf,Ao
n3yqaeMhrx .ssreHzfi.

(Doprvra KoHTpoJrfl - orqer uo na6oparopHofi pa6ore

1l



q.)
Teno 1.5. Data Mining. ,{ucxpunuHaHmHurt ananus u ruertponruue cemu (2

Alropzrurr u cral.uLr LIHTeJrJreKTyElJrbHoro alaJrtr3a AaHHbrx Data Mining
(4epenrr peruenzfi, €LIIroprITMbr KJracrepusarJvrvr, perpeccr{onnrrfi alarrvrs,nefipoHnrre
cervl' BpeMeHHhre ptAbl I{ Ap.). Mecro nHTeJIJIeKTyEUrbHoro aHurusa AaHHhrx B
lpoqecce rIoAAepx{KlI npul;.flTLrs. peueHzfi. HefipoHnar cerb Koxonesa u ee
reoMerpl4qecKtul t4HTepnpera\ufl. OqeHxa MoAeJrlI ALrcKpLrMLrHaHTHoro aHaJrLr3a
(ro'rHocrb KJlaccI4Surca4uu, MarpLrqa oruz6ox, rryBcrBLrreJrbHocrb, cneqzQuqHocrb,
o6rqax qacrora oruz6or). flpzroxeHrar Data Mining (rerercouMyHraKarlLrr4,
6aurconcroe AeJIo, ToproBJIt vr Ap.). Mecro qefloBeKa-a:rrururruKa B cr4creMax
LIHTeJIJIeKTy€IJIbHoro aHaIrn3a AaHHrIX. Arropurnarr n rexHoJrorr4r4 o6yrenux c
)nr[TeJIeM, 6es yrzre[rfl., c [oAKperIJIeHr4eM. llepeo6yreHr{e, MeroAhr peryJrrpu3arpnv.

(Dopvra KoHTpoJrfl - orqer uo la6oparopHofi pa6ore

TeMu 2.3.lloxanu3aqun (2 ,t)
ZcuonrgoBaHue MaccuBoB AaHHbrx AJrfl ylpaBneHrrr ABt4)r(eHr.reM po6ora.

Maccznrr KaK crpyKTypa, xpaHf,Irlaf, znsopvraqzro o rroJro)r(eHr,ru po6ora B
rlpocrpaHcrBe, cKopocTl{ efo ABLIXeHnfl, AaHHbre c AaTqr4KoB t4 Apyil4e rrapaMerpbr,
ueo6xo4zMble AJII y[paBneHut.flpnutrrre perrre:nLrs. o geitcrnutx po6ora, 

"rr""."".HanpaBJIeHlIs ABlDKeHI4t. fIpoxoNAeHLIe Lr3BecrHoro ta6upunra. llpoxoxge;gIufl
HeLI3BecrHoro la1upnnta. ,{unauuqecKEul 3alllcb vraccnBa n y1urc;gl1re gJreMeHToB r.r

MacczBa AJrt ABIDKeHvTfl rro rpaeKTopuu. Maccns AJr.rr perueuufl, 3a1arr. [poxo)KAeHvfl
ta6upunroB c rynrrKaMlr. Oupe4eneHrre MecrorroJror(eHzx. O4oMerpLrrr kr (.9lucrre1vre
nyrLI B 3aAaqax. Hanuraqus..floucK I{ nocrpoeHr4e Maprxpyra nepeMerrleHr4r.

@oprvra KoHTpoJrq - orrrer no la6oparopuofi pa6ore

Onncanne rrHHoBaIlrIoHHbIx rIoAxoAoB lr MeroAoB K rrpe[oAaBaHrrro y.re6Hofi
ArrcqIIrrJIrrHbr

llpz opraHr{3arlLtu o6pasonareJrbHofo [poqecca ]rcrroJrb3yrorct
? 6p ucmuu e c xu iJ vr np a Km uKo - op ue H m up o s aruru ot fi n o dxo d ot .

7ep ucmuqecxurt nodxod rpeArroJraraer:
- ocyqecrBJleHue cryAeHTaMI4 Jll{qHocrHo-3HaquMrrx orrprrrufi oKpyxaroqero

MLrpa;

- AeMoHcrpaIII4rc rraHoroo6pa3ufl, p9luenufi,6onrruzncrBa rrpoQecczonalbHbrx
3aAaq lr xflr3HeHnrrx npo6JreM;

-TBopqecKyro caMopealr43arlkrro o6yraloqvrxc. B npoqecce co34alJu'.
oopEBoBaTeJrbHbrx rrpoAyKToB ;

- vrHALrBuAyarILrcaIIzro o6yteHl{f, qepe3 Bo3MoxcHocrb caMocro.f,TeJlbHo craBr4Tb
IIeJII{, ocyulecrBJlf,Tb peQlerczro co6crnennofi o6pasonarelrHofi Aef,reJrbHocrq.

Ifp a xm uKo - op ueH mup o s aH ru u rt n o dxod np e4noJraraer..
- ocBoeHI4e coAep)KaEvre o6pasonaql4t qepe3 perrreHlrr npaKTr4yecKlrx sa1aq1;
- npzo6pereHrle HaBbIKoB e$QercunHoro BbrrroJrHeHlrr pa3Hbrx BLTASB

npoSeccuonalrnofi AerrenbHocrr4 ;

t2



- opveHTaIII4Io Ha reHepzpoBaHl4e vlleir, peaJllrcarlr4rc lpylnoBhrx
cryA e Hq e cKr{x IIp o e KTo B, p a3BLrrr4e IIp e Arrp r4Hr4 M are Jrb c Ko fi KyJrbryp br ;

- LICNOJIb3OBAHI4K) TIPOIIEAYP, CIIOCO6OB OIIEHLIBAHLI.f,,
c0opnanpoBaHHocrr npoQeccr4oH€urbHbrx KoMrrereHu'rft .

Snrcczpyrorqzx

MeroAz'recKl{e peI(oMeH Aa\vn rro opraHrr3arlu[ ca Mocrosrel grofi pa6oru
o6yvaroqrxcfl

CanaocrosreJlbHat pa6ora\-aMou'IO'lTeJIbHa-[ paOOTa C IIeJIbIO u3peHnfl. MaTepI,I€uIa yre6HOit 1uc;qurtJrl{Hbr
rlpeArloilaraer pa6ory c peKoMeHAoBaHHofi yre6nofi wrrepurypoir vr llnrepHer-
pecypcaMz. TeoperlaqecKLTe cBeAeHus 3aKperrJrrK)Tcr BbrrroJrHeHr4eM na6oparopnux
zarauuit. Tarxe MoryT 6rrrr npeAJIo)KeHbr AononHr4TeJrbHbre 3analr4ya
3a4aIJuE Al:tfl, caMocrotreJlbHoro nrruonneuux) AIrfl caMoor{eHuBaHr4s
rny6 or<oro ycBo eHurr rroJrfreHHoro Marepr4 €ura.

(recmr,
u 6onee

IlpuuepHufi nepeveHb Borrpocos K oK3aMeHy

Mero4rr, €urropr4TMbr r{ grarrbr r4HTeJrJreKTyarrbHoro
C zcrenarr rroAAep)K KLr npuHflrzr peruenzft .

Texno.norz xData Mining. 3a4aun u oltacru npuMeHeH usDataMining.
Yponnu ananu3a uHQ opvra qnu. vrnSopMarlrr, AaHHbre n grraHufl .
flpoqecc orKphrrLrs snanuir. ornz.rue Data Mining or ApyrLrx MeroAoB

AIJa-JIKI3A.IIAHHbIX.

6. O.rzcrxa AaHHbrx repeA o6pa6orrcofi. Eolrnue .uaHHbre.
7. Mero4rr I4HTeJIJIeKTy€LJIbHoro a*aJru3a AaHHbrx: acco\uarrufl,

xn a c c z S z Kar\nfl ., p e rp e c crrr, KJracre pv3ar\vrfl , u Ap .

8. llarcerrr Statistica, SPSS, Microsoft Excel, R z Ap.9. Mero4rr, aJIropI4TMbI kr rexHoJrorl4l{ I4ccJreAoBaHLIs crarvrcruqecKl4x
3aBrlcllMocreft Ha oclroBe KoppentqlloHHoro u perpecckroHHoro aHalrvga rn,
pa3nlrqHbrx rrrK€L[.

10. TecrzponaHr4e rzrlore3, oqeHKa cr4Jrbr ?r Ha[paBJreHr4rr KoppeJrf,rlzu.
1 1. Jluneilrnaxn JIorI4crI4rIecKuuI perpeccn r KaK MeroA rrporHo3r4poBaHnr.
12. Mero4rr Qznrrpaqunn nporHo3zpoBaHn r pf,AoB Ar4HaMrrKr4.13. CocraereHr4e nporHo3oB v3fraeMbrx sueurafi.
74. Crpyxrypa AepeBa perueHufi, aJlroprrrMbr 14 rexHoJrorlru rocrpo eHul.15. OclroeHrre orarlbl nocrpoeHLrs: nu6op arpu6yra pazlneiux; nrr6op

KpLrrepufl ocraHoBKl't o6yrenux;Yst6op MeroAa orceqeHzx neraefi; orIeHKa roqnocrLl
rrocTpoeHHofo AepeBa.

KraccaQr4KaurroHHbre MoAeJru.
Alropzrvu u rexHonon4'r KJracrepHoro aHarru3a HeoAHOpOAHbrx

MHOfOMepHbrx AaHHbrx.

1.

2.
3.

4.
5.

16.
t7.

18.

19.

aHuru3a AaHHbrx.

C r an4apr us a\Lrfl . rr ep e M e HHrr.rx.

XapanrepvrcrtrKn KJracrepa: rIeHTp, paALryc, cpeAHeKBaAparr{qecKoe
OTKJIOHeHLIe, pa3Mep.
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20. ArlovreparrlBHble 14 AuBvr3r4MHbre MeroAbr KJracrepr4 sar\uu.
21. Anropntvr KJlacrepl{3ar\vn K-means. Batugaryun, rrHTeprrperarJtrs, Lr

Br43y anv3 arJvrfl . KJr acTep o B.

22. AlropztMbl I{ craAVr4I{HTeJrJreKTy€rJrbHoro anaJrLrsaAaHHbrx DataMining
(4epenrr penenufi, zuropllTMbl KJlacreprnar\r4u, perpeccrloHnrrfi aHaJrr4s, nefiponnrre
cervr, BpeMeHHbre prAbr rr Ap.).

23. Mecro LIHTeJIJIeKTyaIIbHoTo aHaJrkt3a AaHHbrx B npoqecce rroAAepxffirl
npvrHsrurs peureHufi.

24. HefiponHa.t cerb Koxouena u ee reoMerprrqecK€lr rrHTeprrperar\u5..
25. OIIeHra MoAeJIIa ALIcKpLIMzHaHTHoTo aHuruga (rounocu

rnacczQzKarltrkr, MarpI4IIa otuz6or, nyBcrBr{TeJrbHocrb, cneqzQr{qHocrb, o6ulas
qacrora oruz6ox).

26. llpuloxeullx Data Mining (renerovrMyHr4KarlkrLr, 6aHnoscKoe AeJro,
ToproBJIt kr Ap.). Mecro rIeJIoBeKa-aHaJILrrLrKa B clrcreMax r{HTeJUreKTy€rJrbHoro

alellru3a AaHHIIX. AlropurMbl I4 TexHoJroruu o6yrcHnfl c )qLITeneM, 6es 1ytrurelrn, c
rroAKperrJreHLreM.

27 . llepeo6yrenlre, MeroABr peryJrspr43arJvrvr.

28. IrlnrellercryarlbHble KoMnbrorepHbre cr{creMbr HoBoro rroKoJreHr4t
(I4KCHII). Kounnercnafl. rexHoJlorr{r OSTIS. Ostis-cucreMa, rApo 6u6luorexu
OSTIS, MeroAaKI{ kI I{HcrpyMeHTzulbHbre cpeAcrBa rroAAepxKlr x(z3HeHHoro qLrKJra

ostis-cucreM rr lrx KoMrroHeHToB.

29. Ynznepcamnrrfi cuoco6 cMbIcJIoBoro upeAcraBJreHrr-f, (r<o4nponanux)
un$ oprvra \uu B \alaflTLr I4KC : S C - r<oArr, rcar ynH$rrqlrp oBaHHbre c eMaHTLrqecKr4 e ceru
c 6asonofi TeoperLrKo-MHo)KecrseHHoft r4HTeplperaquefi .

llonf,ru.f, po6or u po6ororexHkrKa.
I,lurernerry€urbHbre p o6orrr.
ConpeueHHoe cocrorHrre po6ororexHrrKr.r.
Haupaer eHnr. po6ororexHr{K}r.

34. Cncreuu yrpaBJreHzx po6orauz.

30.
31.
32.
-t -tJJ.

35.
36.
37.
38.

Mo6umnaa po6ororexHkrKa.
(DyHr<quoH€urbHaf, cxeMa po6ora.
Ocnonnrre lpzHrlr{nn pa6orbr r{ KoMrroHeHrbr po6oron.
KlaccuQurKar\vrfl, KoHTponJrepoB, MoropoB Lr AarqLrKoB rro p€BnlrqHbrM

rrapaMerpau (uoqnocrb, ToqHocrb, cKopocrb, Auarra3oH I43Mepelntrr n r.A.).
39. llpznqzurr pa6omr ll cxeMbl [oAKrroqennfl, KoHTpoJrJrepoB, MoropoB Lr

AaTqraKoB.
40. Oco6enHocr?I err6opa Lr [pLIMeHeHrrrr KoHTpoJrJrepoB, MoropoB Lr

AarrurKoB B 3aBlrcrrMocrLr or 3aAaq z yciroBLrfi pa6oru po6ora.
4I. TenAenqnlr v repcneKTI4BbI pa3Br4Turfl, KoHTpoJrJrepoB, MoropoB Lr

AarqzKoB 4nx po6ororexHlrKr{.
42. llpoerru c MoropaMuLr rar,ukrKoM KacaHus,paccroflHkrfl, rlBera u cBera.
43. To.rHHe rrepeMerrleHvrfl, po6ora Ha rrJrocKocrrfr.

44. '{aruzru: yJrbrp€BByKa, rlBera. lloArnoqeHlre Aarqr.rKoB.
I4Hrerrercry€ulbHble Aarq[KLr. MeroAu Qumrpaquv rroKa3 auuit AarquKoB.
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45. Anropzrvu Sznrrpar\vrvrAaHHbrx.
46. AnropnrM[poBepKuAocroBepHocrr4.
47. llpuueueHlle pa3JILItIHbIX cKoJlb3rulux cpeAHLrx, MeAr4aHHoro Qzmrpa.

KouuleueHrapnrrfi Qunrrp.
48. I4cnonrsoBaHlIe MaccI4BoB ,{aHHbrx Anf, yrrpaBJreHr4rr ABaxeHr4eu po6ora.

Macczerr KaK crpyKTypa, xpaHflrrlar nuQoprraaquro o noJronreHlrr4 po6ora B

npocTpaHcTBe, cKopocTl{ ero ABI/DI{eHvt5, AaHHbIe c AaTqLIKoB lI Apyrl{e [apaMeTpbl,
Heo6xo,quMhre An.s ylpaBneH?rrr.

49. llpznxtze peIxeHLI.a o 4eirctnuxx po6ora, rBMeHeHr4e HarrpaBneHLrrr

ABITII(eHI/H. llpoxoxAeHl4e LI3BecrHoro ta6upunra. llpoxox4enufl. Helr3BecrHoro
rra6upu:ara.

50. lunarvuuecKat 3arILIcb MacclrBa u yqaneHrre gJreMeHToB u MaccvrBa Anfl
ABI,Ix{eHLI.I rlo rpaeKToprIkI. Maccue Ans peIueHLrfl 3a4a't npoxoxAeHLTs.la6zpznroe c
Tynr'rKaMrr.

51. Oupe4eneHLre MecrotloJroxeHLrr. O4ovrerpzx u cqlrcJreHr{e rryrkT B

3aAaqax.

52. llozcr Il nocrpoeHr.re Mapurpyra rrepeMerrleHr{f,.
Karu6poBKa Aarrrr{rcon. HSV. (Dulrrp a\us* llp ororco t I2C .
flp unqralu p a6 oru p e ryJltrop o B, I{x r<r ac cz Q zKaqlrrr r{ xap aKTe pLrcrtrKu.

MareuaruqecKoe orrucaHl-Ie perynrropoB r4 r4x rrpr{MeHeHr{e B cr{creMax ynpaBirenlrfl
po6orauu.

55. Mero4rr nacrpofiru peryJltropoB [nfl Aocrux{eHLTrr orrrlrMturbHbrx
rapaMerpoB ABuDKenr,rr po6ora.

56. PenefiHrrfi u nponopqLloH€ulrHrrfi perynrrop. [ezNeHlr]r ro rLr:rtur4.
57. Anropzru aBToMarr4.recrofi ralvr6poexu.
58. ,{ucrcperHue peryJrf,ropbl u KoppeKrLrpyrculr4e ycrpoficrna. (II-

p e rynrrop>>, <<fIZ-p eryJrrrop)), ([A-p e rynf, rop >>, <<|IZ[-p eryJrrrop).
59. Oqenra rpaeKropuur ABuNenux po6ora.

53.
54.
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TIPOTOKOJI COTJIAC OBAHNfl YIIEEHOI4 IIPOTPAMMbI YO

HassaHI,Ie
yre6Hofi
IU CqLITIJTI{Hbr,

c roropoft
rpe6yercx
cofJracoBaHvre

HagsaHLIe

rcaQe4pu

flpe4roxeHuA
o6 usNdeHeHl{tx B coAepx(alaur4

yre6nofi nporpaMMbl

rrpex{AeHrltt Bblcurero
o6paaonan vrs, ro yre6nofi
AKT CIIUI IIJILIHE

Peureune,
rrpl4HrrToe

raQe4pofi,
paspa6orasurefi
yre6nyro
uporpaurvry (c
yK€BaHLreM AaTbI I{
HOMepa

npororora)
V-Ie6Ha.f,

Ar4CrIVlnI4Ha He

rpe6yer
CO|JIACOBAIII.dfl.

3aee4yroqrafi xaQe4pofi
KoMrlbrorepHblx TexHoJrorufi n ckIcreM,

AoKTop neAaroruqecKl{x HayK, upo$eccop

18.11 .2025

B.B.Kaga.reHoK
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AOTIOJTHEHIIfl Ir rr3MEHEHr4fl K yITEEHOI,I IPOTPAMME vO
Ha I yre6nuft rog

Ns

nlr' Aonomre lavrs. u I43MeHeHlrrI Ocnonanr.re

Y.re6Haf, nporpaMMa nepecMorpeHa u o4o6peHa Ha 3aceAa'c'trur raoe4prr
(upororor J\b _ ot 202_r.)

(nasnanue raQe4prr)

3ane4yroqlrfi rcaQe4pofi

YTBEPXAAIO
,.{ercan Qar<ynrrera

t7


