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|. AHHoTanMa

1. Hesas u 3a1a4u AUCHUTUTHHBI

[lenmpr0 OCBOCHMS TUCHUIUIMHBI SIBISICTCS OBJIAJCHHUE CTYJICHTAMU MOJACTSAMH U
METOJJaMH MHTEIUICKTYaJIbHOTO aHAJM3a JTAHHBIX M MAIIMHHOTO OOYUYCHHWsS B 3ajadax
niorcka uapopmarmm, 00padOTKH U aHATN3a JaHHBIX, a TAKXKE MPUOOPETCHNE HABBIKOB
uccrenoBatens gaHHbIX (data scientist) U pa3pabOTUMKa MaTeMaTUYECKHX MOJIENCH,
METOJIOB 1 aJITOPUTMOB aHaM3a Oosbimx naHHex (Big Data).

3aauamMu OCBOCHWS TUCIUITIMHBI SIBIISTEOTCSL:

- O3HAKOMJICHHE C TIeTSIMU ¥ 33/1a9aMHi WHTEIUICKTYaTbHOTO aHATN3a JaHHbIX;

- U3YyYCHUE OCHOBHBIX MOJEJIEH, METOJOB, TEXHOJOTMM aHaiu3a JaHHBIX WU
MAIIIMHHOTO 00Y4eHHS,

- hhopMHUpOBaHKE HABLIKOB aJICKBATHOTO MMPUMEHEHHUS YKa3aHHBIX MOJICIICH 1
METOJIOB, a TAK)KE MTPOTPAMMHBIX CPEJICTB, B KOTOPHIX OHH PEATN30BaHbI;

- (hopMupoBaHue HABBIKOB (IPHOOPETEHHE OMBITA) AHAIIN3A PEATBHBIX JAHHBIX C
MOMOIIBIO U3YYEHHBIX METOIOB.

2. MecTo qucHUILIHHBI B cTpykType OOII

JlaHHas JUCIUIUIMHA OTHOCUTCS K 4YacTH, (OpMHpPYEeMOW YYaCTHUKAMHU
00pazoBaTeIbHBIX OTHOIICHUM, CBSI3aHa C JAPYTMMHU JTUCIUIUTMHAME 00pa30BaTeIbHON
nporpammsl: «MHpopMaTuKkay, «MaremaTruueckas JOrMKa U TEOPUS aJITOPUTMOBY.

JIMCHMTUIAHBIL, JIJIs1 KOTOPBIX OCBOEHUE JAHHOW TUCIUIIIMHBI HEOOXOAUMO Kak
npeamectytoiee: «lIpousBoacTBeHHas npakTuka «IIpoekTHO-TEXHOJOTHYECKAs
npaktuka», «llpousBoactBenHass  mpaktuka  «HaydHo-uccienoBarenbckas
pabota», «llogroroBka K mpoueaype 3alldThl W  3alllUTa BBIMTYCKHOU
KBTM(PUKALIMOHHON pabOThD»

3. O0bem aucoMIUIMHBL: 3 3a4eTHBIe enuHuIb], 108 akageMuyecknux 4yacos, B
TOM YHCIIE:

KOHTaKTHas ayJquTopHas padoTta: JeKiuu — 34 9acoB, B T.4. IpaKTHUECKas
roaroroBka — ) 4acos;

JabopaTopHbIe 3aHATHS — 34 Yac, B T.4. PaKTUIeCKast TIOATOTOBKa — 4 yaca;

camocTositenibHast padora: 40 4acoB, B T.4. KOHTPOJIb 27 9acoB.

4. Tlnanupyemble pe3yJibTAThl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHbIE €
IVIAHMPYEMBIMH Pe3yJIbTATAMH 0CBOCHHs1 00pa30BaTE/ILHOM MPOrPaAMMBbI

[InaHnpyemble pe3ynbTaThl OCBOCHUS [Tnanupyemble pe3yabTaTbl 00y4eHus 1o
o0pa3oBaTeNbHON MporpaMmbl ((opMHUpyeMbIe JUCLIATIIIMHE
KOMITIETEHIINH)

YK-1.1. Ananusupyer pOoOJIEMHYIO
CUTYallMI0 KaK CHCTEMY, BBISBISIS e€e

YK-1. CnocobeH OCymecTBIsATh KPUTHYECKUH
COCTABJISIFOLIME U CBSI3U MEXy HUMHU

aHaiU3 TNpoOJEeMHBIX  CHUTyallMid Ha  OCHOBE

CHUCTEMHOTIO TIOAX0/a, BbIpAabaThIBATh CTPATETHIO | YK-1.2. Onpenenser IpoGeb B
ACUCTBUI uH(popManuy, HEOOXOINMON TUTSE
pelieHrsT TPOOJIEMHOM CUTyalluu, H
MPOEKTUPYET MIPOIIECCHI 1o 150.9




YCTpaHEHUIO

YK-1.3. Kpurnuecku OLICHUBAET
HAJCKHOCTh HUCTOYHUKOB HH(OPMAIIHH,
pabotaet c MPOTHUBOPEYUBOU
nH(popManuen u3 pa3HbIX KCTOYHHKOB

YK-1.4. Pa3zpabarbeiBaer u
CoJepKaTeIbHO apryMEeHTHPYET
CTpaTeTHI0  pEUICHHUs  MPOOJIEeMHOMN
CUTyalldd Ha OCHOBE CHCTEMHOTO U
MEXKJUCIUTUTMHAPHOTO MOJIX0JI0B

YK-1.5. Ctpout cueHapuu peanusanuu
CTpaTeruy,  OIpeAensss  BO3MOXHbIE
PHUCKU U mpejyiarast yTH UX YCTpaHEHUsI

IIK-1. CrnocoGeH yyacTBOBAaTh B TEOPETHUECKUX U
BKCHepHMEHTaHBHHX HaquO-HCCHeHOBaTeHBCKHX
paboTax 1Mo OIICHKE 3alMIIEHHOCTH WH(OpMAIUU B
KOMHI)IOTepHI)IX CHUCTEMAX, COCTaBJIATH HayIIHI)Ie
OTYeThl, 0030pBl MO pe3ylbTaTaM BBHIOJHEHUS
HCCIICIOBAaHNI

IIK-1.1. Pa3pabatsiBact METOIUKHU
BBITIOJTHECHUS AaHATUTHYCCKHUX padoT

MK-1.2. TIpoBoaut HAy4YHO-
HCCIIEN0BATEILCKIE 5 OIIBITHO-
KOHCTPYKTOPCKHE paboThl B cdepe

pa3pabOTKU CPEJICTB U CHUCTEM 3aIUTHI
nHpopmanuu

IMK-3. Crioco6eH NpUMEHSATh METOJIbI U METOJIHKHU
OIICHUBAaHMsI O€301TaCHOCTH KOMIIBIOTEPHBIX CHCTEM
MpU MPOBEJICHUU KOHTPOJIBHOTO aHAJIM3a CHCTEMBbI
3aIIUTHI

IK-3.2. IIpoBepsieT
paboTocrnocoOHOCTh U 3PHEKTUBHOCTH
MPUMEHSIEMBIX TIPOTPaMMHO-aIapaTHBIX
CPEJICTB 3alIUThl HGOPMAITUU

IIK-3.3. IlpoBoaur aHaJIn3
0€301acHOCTH KOMITBIOTEPHBIX CUCTEM

5. ®opMa MPoOMeKYTOUHOI ATTECTALMHM U CeMeCTP MPOXOKAEHUs — dK3aMeH

B 10 cemectpe.
6. SI3bIK NpenoaaBaHusi PyCCKUH.

Il. Conep:xkanue TUCHMILINHBI, CTPYKTYPHUPOBAHHOE M0 TeMaM (pa3jiejiam) ¢
yKa3aHHeM OTBeJeHHOT0 HA HUX KOJMYECTBA AKaJeMHYECKMX 4YacOB M BHJIOB

YUeOHBbIX 3aHATUH

Ounas popma 00yUeHHs

YyeOHnast mporpamma — Bcero

KonTakTHas pabora (4ac.)

CaMocTosTenbHas

HAaMMEHOBAHME PA3JIEIOB U TEM (uac.) | Jlexuun

[IpakTudeckue paborta, B TOM
3AHITHUS yucne Konrpoib
BCETO B T.4. (qac.)
MpaKTHYeCcKas

IIOATOTOBKA




Tema 1. ITousTue
UHTEJUICKTYaIbHOTO aHajmsa
nanabix. Data Mining kak gacth
pBIHKA UH()OPMAITHOHHBIX
TEXHOJIOTHH.

Tema 2. [Nonsitue nanubeix. Habop
JaHHBIX ¥ WX  aTpuOYTHI.
N3mepenus. Turmbl HabOpOB
naHHbiX.  @DopmaTel  XpaHEHUS
nanHbiX. Kiaccudukanus BumoB
JTAHHBIX. MeTa/laHHbIe.

12

Tema 3. Metonsl u craguu Data
Mining. 3amaun Data Mining:

uH(popManus u 3HaHUS.
ConocraBieHre U CpaBHEHHE
HOHSITUN «aHpOpMaLH»,

«JAaHHBIC», «BHAHHUCH).

10

Tema 4. 3Bamaun Data Mining:
KIacCu(UKAIUSA M KIaCTepU3aIIns.
3agaun ¥ MpoIece Kiaccu(puKammu.

Metonnl Hu TOYHOCTh
KJ1acCU(PUKALIHH. OuennBanue
KJIacCU(PUKAIIMOHHBIX METOJIOB.
3amava, Tpolecc M OIEHKA
KadecTBa KJIaCTEepU3aLIHU.
IIpumeHeHne KJIACTEPHOI'0
aHajn3a.

12

Tema 5. 3Bamaum Data Mining:
IPOTHO3UPOBAHUE ¥ BU3YaIH3aIlUs.

3agaua MPOTHO3UPOBAHMUSL.
[IporHo3upoBanue W BPEMEHHBIC
PAIBL. CpaBHeHnue 3aja4
MIPOTHO3UPOBAHUS 51
KIJIacCHU(pUKAIUH. 3agaua
BHU3yaJIU3aIUH.

Tema 6. Cepsl npumenenust Data
Mining.

10

Tema 7. Ananus JaHHBIX.
OnucarenpHas CTATHUCTHKA.
Koppenaunonusit a”HaIn3.

PerpeccroHHbIl aHAIU3.

10

Tema 8. JlepeBbs peuienuii. Meron
OTIOPHBIX BEKTOPOB. Merton
«OIIKAKNIIero cocenna,
OaifecoBckas Kilaccu(UKaIIUs.

12

Tema 9. HelipoHHble ceTU: METObI
Kiaccuukanum "
MIPOTHO3UPOBAHUS.

10




Tema 10. HeiipoHHsle ceTu:

CaMOOPTraHU3YIOLIUECS Kaptel | 10 4 4 0 2
Koxonena.

Tema 11. HHcTpymeHTalbHBIE

cpeacrea Data Mining, Big Data| 10 4 4 0 2
(Hadoop u anasnorwu).

UTOI'O 108 34 34 4 40

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYueOHas mporpamma —
HaWMEHOBAHHE Pa3JIeNIOB H TEM

Bun 3anartus

OO0pazoBaTebHBIE TEXHOIOTHH

Tema 1. ITonsarue
MHTEJJIEKTYaIbHOTO aHanu3a
nanabix. Data Mining kak dacThb
pBIHKA MH(pOPMAITHOHHBIX
TEXHOJIOTHH.

Tema 2. Ilonstue nanHbix. HaGop
JTAHHBIX nu X aTpuOYyTHI.
N3zmepenus. Tuner HabopoB
JTaHHBIX. dopmaTel XpaHEHHUs
naHHbiX. Kiaccudukarnus BHIIOB
aHHBIX. MeTaganHbIe.

Tema 3. Meroasl u craguu Data
Mining. 3agaun Data Mining:
uHpopManus U 3HAHMUSL.
ConocraBneHne ¥ CpaBHEHHUE
MOHSTHN «uHpOopMaLuD»,
«JITAaHHBIE», «3HAHUEY.

Tema 4. 3amaun Data Mining:
KJIaccupuKkanms ¥ KiacTepu3alusi.
3anayn u npoiecc KiaccupuKaIuu.
MeTtonanl " TOYHOCTDH
KIacCU(pUKaIIUK. OneHuBaHue
KJIaCCU(PUKAIIMOHHBIX METOJIOB.
3agada, TpollecC M OIIEHKA
KadecTBa KJIACTEPHU3ALU Y.
[Ipumenenue KJIACTEPHOT'O
aHaJInu3a.

JCKIHUA

nabopaTopHble

JMCKyCCMOHHBIE TEXHOJIOTHH,
JTUCTAaHIIMOHHBIC 00Pa30BaTEIbHBIC
TEXHOJIOTHH,

npoOJIeMHast JICKIIHS.

Tema 5. 3Bamaum Data Mining:
MIPOTHO3MPOBAHUE U BH3YyaTH3aIHsI.
3agaya IPOTHO3UPOBAHHSI.
[Tporuo3upoBaHre © BPEMEHHBIC
PSIBL. CpaBHeHue 3a1a4
MIPOTHO3UPOBAHHMSI u
KJIacCU(UKALINH. 3agaua
BH3YaJIM3aIiu.

Tema 6. Cepsl npumenenus Data
Mining.

JIEKIAS

nabopaTopHbIe

JIMCKyCCUOHHBIE
JTUCTaHIIMOHHbBIE
TEXHOJIOTHH,
npoOieMHast TIEKIHS,

KEeWC-TEXHOJIOT U], TEXHOJIOTHS
Pa3BUTUS KPEATUBHOTO MBIIICHUS

TEXHOJIOTHH,
oOpazoBarenbHbIE




Tema 7. Ananus NAHHEBIX.
OnucarenpHas CTaTUCTHUKA.
Koppensaunonnsrit aHasus.
Perpeccuonnslii aHanus.

Tema 8. JlepeBbst pemienuit. Meton
OIIOPHBIX BEKTOPOB. Meron
«Onnxaiiero cocenay,
OaiiecoBcKas KiaccuuKanus.

Tema 9. HelipoHHbIe CETH: METOJIbI

KJIacCU(UKAINN u
MIPOTHO3UPOBAHUS.

Tema 10. Heiliponnsie cetTu:
CaMOOPTaHU3YIOIIHECS KapThl
Koxonena.

Tema 11. HHcTpymeHTanbHbIE
cpeacrea Data Mining, Big Data
(Hadoop u anamormu).

IV. Onenounsie Marepuajibl Uil  NpPOBeJeHHs]  TeKylled ©
NMPOMEKYTOUYHOM aTTecTAlUM
Ouenounvle mamepuansl 01 NPOGEOCHUA MeKYulell ammecmauuu

3aiaHud Juld IPAKTUYECKUX (CEMUHAPCKUX ) 3aHITUH

Tema 1.

3aganue 1 (YK-1.1, YK-1.3, YK-1.4.): Packpoiite nonstue Data Mining. Jlaiite
kinaccupukanuio cucreM Business Intelligence wu  aprymentupyiite BBIOOD
iaTopM ISl aHAIU3a JTJAHHbBIX.

Zananue 2 (YK-14, MK-1.1): [lpuBeaute mnpuUMEpbl, JEMOHCTPUPYIOIIUC
CJIOKHOCTB pa3pab0TKH M dKCIUTyaTaruu npuioxkenunii Data Mining.

Tema 2.

Zapanme 1 (YK-1.1, YK-1.3): Uro Takoe Oombime maHHbie? Packpoiite
HNOHSTUS «U3MEPEHUS», «ILKaJb», «TrEeHepalibHas COBOKYIHOCTbY, «OOJbIINE
JTaHHbBIEY.

Tema 3.

3aganue 1 (YK-1.3): [lepeunciute cBoiicta nadopmarmu. Kakue tpedoBaHmst
npenbsaBiasiiorcss K uHbopManuu?  ComocTtaBbTeé W CpPaBHUTE  IOHATHUSA
«uH(popMaLUs, «TAaHHBIEY, «3HAHUS.

Tema 4.

Zapnanue 1 (YK-14, YK-1.5, IK-1.1): Mmeetcs BoiOopka pasmepa 40x100.
OOBeKTHI BEIOOPKH — TeXHUUECKUE cpeAcTBa. 20 TEXHUYECKUX CPEICTB MPU3HAHBI
HEUCTpaBHbIMH, ocTaBmmecss 20 — wucnpaBHbl. [lpusnakum — 3Hauenus 20
napameTpoB. HeoOxoIuMMo omnpenenuTh MapaMeTphbl, CBUAECTEIbCTBYIOIIUE O
HEUCITPAaBHOCTH TEXHUYECKOIO CpeAcTBa. PemnTh 3Ty 3aauy cpeAcTBaMHU MakKeTa
aHaJl3a JIaHHBIX, MPEJBAPUTEIBLHO CHOPMYIMPOBAB OTBETHl HA CIEAYIOLIUE
BOITPOCHI:

Kaxkoil Tun nmeer naHHas 3ajada aHainu3a gaHHbIx? [louemy?




Kakue 06aszoBble mpedmnosiokeHusi, 10 Bamemy MHEHWIO, HYXHO
MCIIOJIb30BATh JJI YCIEITHOTO pereHus 3Toi 3anauun? [louemy?

Kaxoit anroputm (HECKOJIbKO anropuTMoB) Bbl Obl HcHonb3oBamu Jis
peuieHus 3toi 3aaaun? [louemy?

Baganue 2 (VK-1.1, YK-14. YK-1.5, IK-1.1): Nwmeetcs BbIOOpKa pasmepa
40x100. O0bexTHl BHIOOPKH — TexHUYeckHe cpeAcTBa. 20 TEXHUYECKUX CPEJNICTB
MPU3HAHbI HEUCIIPaBHBIMU, ocTaBiuecs 20 — ucnpasubl. [IpuzHaku — 3nauenus 20
napameTpoB. HeoOxoauMo onpenenuTs MapaMeTphl, CBUAECTEIBCTBYIOIIHE O
HEUCIIPAaBHOCTH TEXHUYECKOIO CpeAcTBa. PemmnTh 3Ty 3a7ady cpeicTBaMu Makera
aHallM3a JIaHHBIX, MPEIBAPUTEIHHO CPOPMYIHPOBAB OTBETHl Ha CIEAYIOIUINE
BOITPOCHI:

Kakoi1 Tunt umeer nannas 3agaya ananu3a qaHHbeix? [louemy?

Kakue ©06a3zoBbie mpeamosioxkeHus, 1o Bamemy MHEHHIO, HYXHO
MCIIOJIB30BaTh ISl YCIEITHOTO pemieHus 3o 3aaaun? [Touemy?

Kaxoit anroputm (HECKOJIbKO anropuTMoB) Bbl Obl Hcmonb3oBamu Jis
petenus 3tou 3agaun? [louemy?

Tema S.

3aganue 1 (YK-1.3, ): Ilepeuriciure MeTOIbI POTHO3MPOBAHUS BPEMEHHBIX
PAIIOB.

3aganme 2 (YK-1.2, YK-1.3): UTO BXOAUT B MOHATHS «TPEHJI», «CE30HHOCTH
n «uukm»? C TOpUMEHEHWEM I1aKeTa aHAJMTHYECKOTO TlakeTa Ha OCHOBE
PETPOCHEKTUBHBIX JIAHHBIX TOCTPOUTE MPOTHO3.

Tema 6.

3ananue 1 (YK-1.3, YK-1.4, [IK-1.1, [IK-3.3): [IpuBeaute npumep nMpruMeHEHHSI
MHTEJJIEKTYaJIbHOTO aHaIu3a JaHHBIX B cpepe nHpopMalmoHHON 0€301acHOCTH, B
OankoBCcKkOM cdepe, B cdepe cTpaxoBaHHUS, OIJIEKTPOHHOM KOMMEpPIUMU, B
MPOMBIIIEHHOCTH.

Tema 7.

Baganue 1 (YK-14, VYK-15): Ilo Habopy MJaHHBIX C HpPUMEHCHHEM
aHAIMTUYECKOTO TMakeTa copMupyiTe ONMUCATENbHYIO CTAaTHUCTHKY (CpeaHee,
CTaHjapTHas omwubOKa, MeauaHa, MOJa, CTAHJAPTHOE OTKIOHEHHUE, DJKCIECC,
UHTEpBAJI, MHUHHMYM, MakcumyMm). lloarotoBere oTuer «OmnucaTeabHas
CTaTUCTHKA.

Zananue 2 (VK-1.4, YK-1.5, [IK-1.1): [lo Habopy MaHHBIX C MPUMECHEHUEM
aHAJIUTUYECKOTO MaKeTa MPOBEIUTE PErPECCUOHHBIA aHAU3 JAaHHBIX, MOCTPONTE
quarpaMMy — pacceuBaHMs,  CPOPMHUPYHTE  PErpPEeCCUOHHYI0  CTaTUCTHUKY.
[ToaroroBeTe oTUET «PErpecCuoHHas CTAaTUCTUKAY.

Tema 8.

Zapnanme 1 (YK-1.2, YK-1.5): Ioctpoiite aepeBo pemieHuii «(HHEKTUBHOCTD
CHCTEMBI (PU3MIECKOI 3aIUThl 00BeKTa HH(DOPMATH3AII.

Tema 9.

3apanue 1 (YK-14, VK-15): Ha OCHOBE pETpPOCHEKTHBHBIX [AHHBIX C
NPUMEHCHHEM aHAIMTHYeCKOW TuiaTdopmbl LONGINOM BBINIONHUTE pEIICHUE 3a1a4uH
MPOTHO3UPOBAHUS, TIPEABAPUTEIILHO OOYUMB UCKYCCTBEHHYIO HEMPOHHYIO CETh.

Tema 10.



3amanme 1 (YK-14, IK-1.1): WNwmeercs 0a3za JaHHBIX OpraHHW3AIUH C
MOKA3aTeIISIMU JISSITENIbHOCTH 32 TEKYIIUH 1epuoji (KOJMYECTBO MOKa3aTesield paBHO
21). Heobxoaummo mnpoBecTH HX KIACCU(PUKALMIO B AHAIUTUYECKOM ITaKETe
Longinom ¢ ucnospb30BaHUEM CaMOOpPTaHu3yrIuXcs kapT KoxoHeHa.

Tema 11.

3amanne 1 (YK-1.2, MK-1.1): OnuinmTe OCHOBHbIC CTaMH aHAIN3a JAHHBIX C
NpUMEHECHUEM aHaTUuTHYecKoW riatdopmbl Longinom. Omnwuimmre OCHOBHBIC
(GyHKIIMOHATBHBIE BO3MOXKHOCTH Tu1aTdopmbl Longinom.

3ananue 2 (YK-1.2, YK-1.3, YK-1.4 ): CpaBHute u3BecTHbic Bam coBpeMeHHbIE
Bl-cucrempl. B uwem wux nmoctomHcTBa W HemoctaTku? Kak cormacyercss ux
UCIIOJIb30BAaHUE C  TpeOoBaHWUSMHU  3aKoHomaTeiabcTBa PD B chepe
UMITOPTO3aMEIIICHHS ?

Ouenounvie  mamepuanvl 014  NPOBEOCHUA  NPOMEICYHOYHOU
ammecmayuu

[IpoBepsiemble MHAMKATOPBI JAoCTHkeHUs kKommereHuumit: YK-1.1; VK-1.2;
VYK-1.3; YK-1.4; YK-1.5; I1K-1.1; T1K-1.2; TTIK-3.2; T1IK-3.3.

Kaxnaplii CTyIEHT OTBEYAET HA BOMPOCHI TECTA U JAET PA3BEPHYTHIA OTBET
Ha TEOPETUYECKUI BOMIPOC.

IIpuMepHBIe BONPOCHI K 3a4€Ty

1. OcHOBHBIC MOHSTHS HMHTEIJIEKTYaJIbHOTO aHaidu3a JaHHbIX. OCHOBHBIC
MOCTAaHOBKH 3a/1a4. [IpuMepbl mpUKIIaIHbIX 3aa4.

2. MeTobl MPOTHO3UPOBAHUS BPEMEHHBIX PSIJIOB.

3. CnydaifHple BeMMUYMHBI. JIUCKpETHBIE M HEMPEPHIBHBIC pacIpeIeiiCHu.
[Ipumepsr.

4. OueHuBaHUE TMapaMeTPOB pACMIPENCICHUM, METOJ MaKCUMaJbHOIO
npasaonoaoous. byrcrpanmuHr.

5. JluneitHple MeTOABI KIACCHU(HUKAIUM H PErpeccud: (PYHKIIMOHAIBI
KauecTBa, METO/bl HACTPOUKH, OCOOCHHOCTH MTPUMEHEHUSI.

6. MeTpuku KauecTBa aJrOPUTM PErPECCUM U KJIACCUPHUKAIINU.

7. KoppensinoHHbIN aHaIi3 TaHHBIX.

8. JlepeBns pemieHuii. MeToapl mocTpoeHUs AepeBbeB. VX perymnspusaus.

9. Komno3unmm anroputMoB. Pa3nokeHwe OIMMMOKM Ha CMEIIeHHEe |
pazopoc.

10. Cnyu4aiiHblii Jiec, ero 0COOEHHOCTH.

11. MeTtoapl TOMCKAa BBIOPOCOB B JaHHBIX. METOJbI BOCCTaHOBJICHUS
MPOIYCKOB B JIaHHBIX. PaboTa ¢ HecOamaHCUPOBAHHBIMU BHIOOPKAMH.

12. 3amaua aHanmuza TOTpeOUTENbCKOM  Kop3uHbl. [lommepxkka
JIOCTOBEPHOCTh. YacThie, 3aMKHYThIE 1 MAKCUMAaJIbHBIC YaCThle MHOXKECTRA.

13. AccomatvuBHbBIC TTpaBUIIA.

14. AnroputMm Anpuopu.

15. 3agaua kmacrepuzaumu. AsroputM K-Means. OuneHkn KkayecTBa
KJIaCTepU3aLIUU.




Bua u cnocod npoBeaeHusI TPOMEXKYTOUHOM aTTeCTAllMK: UHIUBUAYAbHbBIN
YCTHBINM OIPOC COUETAETCS C CAMOCTOSITEIbHON MPaKTUYECKON pabOTOM CTy/IeHTA.

Kpurepumu onieHMBaHMS U 1IKajla OICHUBAHUSA !

MakcumanbHO BO3MOXKHOE KOJIM4YeCTBO OatoB — 3 Oasuta. s momydenus
3ayera HeoOXOJIMMO OTBETUTh Ha BOMPOCHI TECTA U AaTh OTBET Ha TEOPETHUECKUIA
BOIIPOC C CyMMapHOM OIIEHKON HE MeHee 2-X 0alloB.

3 0asia:

OTBeT Ha BOMPOC JAEMOHCTPUPYET 3HAHHUE U KOPPEKTHOE HCIOJIb30BaHUE
TepMuHOJIOTHH. DAaKTHl U TPUMEPHI B TIOJHOM 00BEME 0OOCHOBBIBAIOT BBIBOJIHI.
Nwmeetcst pemenue tecta BepHoe oT 85 — 100% Bcex 3a1aHuid.

2 daJsna:

OTBeT Ha BONPOC NEMOHCTPUPYET 3HAHME M KOPPEKTHOE HCIIOJb30BAHUE
TepMUHOJIOTHH. OTBET HE COJEPKUT (PaKTUUECKUX OMMUOOK. BEepHO JaHbI OTBETHI
Ha 70-84% TecTOBBIX 3a/1aHUIA.

1 6an:

OTBeT  JAEMOHCTPUPYET 3HAHUE U  KOPPEKTHOE  HCIIOJIb30BaHUE
TepMUHOJIOTHH. [IpaBUIIbHBIE pELIEHUS TECTOBBIX 3aJaHUW COCTABIAIOT OT 41-
69%.

0 0a/10B:

B otBete npeobianarot paccyxenus obmiero xapakrepa M/ conepxut
CYILIECTBEHHbIC (DaKTUYECKHE OIINMOKM, HCKaKawonme cMmbicia. I[IpaBunbHbIe
TECTOBBIE OTBETHI COCTABIIAOT MeHee 40%.

V. Y4eOHo-MeToqn4ecKkoe U HH(POPMAMOHHOE o0ecniedeHHe JUCHHILIHHbI

1) Pekomen tyemas JiuTeparypa

a) OcHOBHas JuTeparypa

1. AwnppeitunkoB A. B. HutemnexryanbHble WHGOPMAIMOHHBIE CHUCTEMBI H
METO/IbI HMCKYCCTBEHHOTO HWHTEUIeKTa : yueOnuk / A. B. Anmpeiiuunkon, O. H.
AmnppeitunkoBa. - 1. - MockBa : OOO "Hayuno-uznarensckuii 1ientp MHOPA-M",
2023. - 530 c. - (Beiciee obpazoBanue: Marucrparypa). - BO - Maructparypa. —
Pexxum noctyna: https://znanium.com/catalog/document?id=417737

2. Tommeiaa O. JI. MudbopmanmoHHbIE CUCTEMbI W TEXHOJIOTHUH : Y4eOHOE
nocooue / O. JI. Tommupma, H. B. Makcumo, M. W. TlonoB; HanponanpHBIH
WCCIIEIOBATENbCKUN sAaepHbIil yHuBepcuTeT "MUDU"; Poccuiickuii SKOHOMUYECKUN
yauBepcureT uM. ['.B. ITnexanoa. - Mocksa : M3narensctBo "@OPYM", 2023. - 400 c.
- (Beiciiee obpazoBanue). - IlpodeccuonanpHoe oOpa3zoBaHue. — Pexxum mocryma:
https://znanium.com/catalog/document?id=427018

3. Mumotuna E. M. HHrennekryanbHble MHPOPMAIIMOHHBIE CHCTEMBI: KypC
nekuui. Y. 1 : UHTennekryanbHble nHGopMalonHsie cucteMsl / E. M. MumoTuHa. -
bpsack :  bpsackmit  TAY, 2022. - 40 c¢. — Pexum pgocryma
https://e.lanbook.com/book/304886

4. Anamm3 maHHbIX : yaeOHUK it By30B / B. C. MxurapsH [u np.]; mom pen.
Mxwutapsina B.C. - OnextpoH. naH. - Mocksa : FOpaiit, 2021. - 490 c. - (Beicuee
obpazosanue). — URL.- Pexxum noctyma: https://urait.ru/bcode/469022

0) JlononHuTenbHAs IUTEpaTypa:



https://znanium.com/catalog/document?id=417737
https://znanium.com/catalog/document?id=427018
https://e.lanbook.com/book/304886
https://urait.ru/bcode/469022

1. Houkosa O. A. Araimm3 maHHbIX : yaeoHoe mocooue. Y. 1/ O. A. HoBukoga,
E. T. Angpuanosa. - MockBa : PTY MHPDA, 2020. - 162 c. — Pexum pocryna:
https://e.lanbook.com/book/167597

2. Hectepos C. A. HTenneKkTyalbHbIi aHAIM3 JaHHBIX C UCTIONb30BaHeM SQL
Server [OnexTponHbii pecypc] : yueOHuMK st By3oB / C. A. HecrepoB. - CaHKT-
[leTepOypr : Jlans,  2023. - 160 c¢. — Pexum  gocrymna:
https://e.lanbook.com/book/311861

3. HemumoBa JI. A. VHTenneKTyanbHBIA aHaNM3 JaHHBIX Ha si3pike Python
[OnexTpoHHBIA pecypc] : yaeOHO-MeToamueckoe mocooue / JI. A. Jlemumona. - Mocksa
: PTY MUPDA, 2021. - 92 ¢. — Pexxum jtoctyma: https://e.lanbook.com/book/218693

4. Puzaes U. C. VHTeNmNneKTyalnbHbIN aHAIU3 JaHHBIX [DJIEKTPOHHBIA pecypc] :
yuebHnoe nocooue / W. C. Puzaes, O. I'. TaxaBosa. - Kazaus : KHUTY-KAH, 2020. -
116 c. — Pexxum moctyma: https://e.lanbook.com/book/264896

5. Memyxun O. U. McKyccTBEHHBIM HMHTEIUIEKT M MAIIMHHOE OOy4YeHUE B
KUOepOe30MacHOCT! [DIEKTPOHHBIN pecypc]| : y4eOHO-METOMUYECKOe MOocoOue s
BBINOJIHEHUST ~ JTAOOpaTopHBIX ~ paboT.  Hampapienue  mnoaroroBku:  10.03.01
UH(pOPMAIOHHAsE 0€301IaCHOCTh. TIPOPUIIH: «O€30MaCHOCTh KOMITHIOTEPHBIX CHCTEM),
«0e301macHOCTh aBTOMaTH3MpoBaHHBIX cuctem» / O. WM. enyxun, A. B. Ocumn, /1. W.
PakoBckmii. - MockBa : MTYCH, 2022. - 52 c¢. — Pexum npocryna:
https://e.lanbook.com/book/333755

Odunmaneueiii caiit komnannu Loginom Company [DneKkTpoHHBIN pecypc]. —
Pexxum nocryna: https://loginom.ru/

OHuukionenuss 1o  busHec-aHanm3y — [ONIEKTPOHHBIA — pecype|  pexum
https://wiki.loginom.ru

Loginom — PykoBozacTBO mosb30aBarelisi [DNeKTpoHHbIA pecypc]. — Pexim
nocryma: https://help.loginom.ru/userguide/.

2) IlporpaMmmHoe obecrieueHue

Google Chrome OecrutatHO
Kaspersky Endpoint Security 10 nnst Akt Ha niepenauy npas [1K545 ot
Windows 16.12.2022
Lazarus OecriaTHO
OpenOffice OecrutatHO

MHoro¢yHKIHOHATBHBIN

penaktop ONLYOFFICE 6ecrmaTtHoe

1O OecraTHO
OC Linux Ubuntu 6ecrirataoe I1O OecrutatHO

3) CoBpemeHHbIe TIpodecCHOHAIbHBIE 0a3bl JAHHBIX H MH(OPMAIIMOHHbIE

CNPaBOYHbIE CHCTEMbI
1. OBC Jlans https://e.lanbook.com/ Torosop Ne 4-¢/23 ot 02.08.2023 .

2. OBC Znanium.com https://znanium.com/ JTorosop Ne 1106 36¢ ot 02.08.2023 r.

3. OBC YHuBepcurerckas oudanoreka online https://biblioclub.ru Jlorosop Ne 02-
06/2023 ot 02.08.2023 .



https://e.lanbook.com/book/167597
https://e.lanbook.com/book/311861
https://e.lanbook.com/book/218693
https://e.lanbook.com/book/264896
https://e.lanbook.com/book/333755
https://loginom.ru/
https://wiki.loginom.ru/
https://help.loginom.ru/userguide/
https://e.lanbook.com/
https://znanium.com/
https://biblioclub.ru/

4. 3BC IOPAUT hittps://urait.ru/ Jloroop Ne 5-¢/23 ot 02.08.2023 T.
5. OBC IPR SMART https://www.iprbookshop.ru/ Jorosop Ne 3-¢/23K or
02.08.2023 .

6. https://cyberleninka.ru/ nayunas snekrponHas oudnmoreka «KubepieHHHKaY.
7. Hayunas snexkrponHnas 6nonmorexka eLIBRARY.RU (moamucka Ha sKypHAITBI)
https://elibrary.ru/projects/subscription/rus_titles_open.asp;
8. Penosurapuii TBI'Y http://eprints.tversu.ru
4) [lepeyenn pecypcoB HH(POPMANMOHHO-TEIEKOMMYHHUKAIIMOHHOH CeTH
«HTepHEeT», HEOOXOMMMBIX /111 OCBOEHHUS! TUCIUTIAHDI:
https://cyberleninka.ru/ nayunast snekTponHas oudimoreka «KubepieHHHKAY.
http://www.intuit.ru/ Harimonaneusiit OTkpeiThiil YHEBepcuTeTe « MIHTYUT»
http://www.cisco.com/c/ru ru/index.html CereBoit Axkanemuu Cisco

VI. Meroguueckue Marepuadbl I OOYYAIOIIUXCH 10 OCBOCHHIO
JAMCHUILTHHBI

Memoouueckue peKkomenoauuu NO OP2AHUZAUUU CAMOCHIOAMENbHOU
pabomul cmyoenmoes

Ha nexuumsx Oyaer mpencTaBieH HEOOXOAMMBIM TEOPETHYECKH MaTepuall 1o
TEMaM W TPEACTaBlICHbl NPAKTUUYECKUE 3aJaHus JUIl PEUICHUS Ha 3aHATUSIX B
ayJUTOPHH TOJT PyKOBOJICTBOM IpEeNoaBaTelisi U caMOCTOATeNIbHO. MHOrue 3a1aun
SBJSIFOTCSL CTAaHAAPTHBIMU U UMEIOT YK€ TOTOBbIE I1A0JIOHBI (aJITOPUTMBI) PELICHUS,
TEM HE MEHee, JUIS TONy4YeHHs OOJIBIIEro MO3HaBaTEeNILHOrO U y4eOHOro 3ddexTa,
PEKOMEHTyeTCsl HalicaHe COOCTBEHHOTO OPUTMHAIIBHOTO KOJA.

CamocTosiTenbHass paboTa CTYAECHTOB B paMKaX JaHHOM JUCLUIUIMHBI B
OCHOBHOM COCTOWT B IOJTOTOBKE K NMPAKTHUYECKUM 3aHATHSIM U paboTe ¢ pasHbIMU
UCTOYHUKaMHU. OCBOEHHIO y4eOHOr0 MaTepualia OOJIbIIYIO TOMOIIb OKAXXET JTMYHBIN
TBOPYECKUI TIOAXOJ, CBSI3aHHBIA C JOMOJHHUTENBHBIM MPOCMOTPOM MaTepuaia o
OT/AETHHBIM TEMaM.

CamocrositenbHas paboTa gBIsSieTCS HEOOXOAMMOM Ha BCEH CTaiusAX U MpH
BceX (opMax M3ydeHus nmpeamera. BaykHO MOMHHUTB, YTO Yachl JUIsi CAMOCTOSITEIbHOM
paboThl, W3 Bcero o0beMa BpPEMEHM 3aTPAYeHHOr0 Ha JUCLUIUIMHY, OyayT
NPEBOCXOANTh MHBIE BBl paboT. BakHO mpojaymarh CTHIb (PUKCALlMM HOBOTO U
Ba)XKHOTO MaTepuaa.

Pexomenayercss HemeIeHHO OOCYXIaTh JIIOObIE BO3HUKIIME B IpOLIECCE
00y4eHUs BOIIPOCHI, MPOOJIEMBI U HESICHOCTH C TIperoaBaTesieM, HE OTKJIaIbIBasi 3TO
00CYXJIeHHE IO KOHTPOJBHON TOYKH. [IpOKOHCYIBTHpPOBATHCS C MpenojaBaresieM
MOYKHO BO BpeMsl U MOCJIe MPAKTUYECKUX 3aHATHUI, BO BpeMsI KOHCYJIbTAIU, a TaKkKe
0 DJIEKTPOHHOW TIOYTE W B JITYHOM KaOWHETE AJIEKTPOHHOW 00pa30BaTEIbHOM CPEIIbI
(LMS).

TpebGoBaHus K peUTUHT-KOHTPOJIIIO JUIsl CTYAEHTOB OYHOU (hOpMBI OOyUeHHUS.

Texymass padora crymeHTOB ouHOW (opMbl 0O0yueHHsi oreHuBaercs B 100
0a/UIOB, KOTOPBIC PACIIPEIEISIOTC MEXKTY JABYMSI MOIYJSIMHU (TIeprogaMu 0O0ydeHus)
CIICITYIOLIUM 00Pa30M:



https://urait.ru/
https://www.iprbookshop.ru/
https://cyberleninka.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/
https://cyberleninka.ru/
http://www.intuit.ru/
http://www.cisco.com/c/ru_ru/index.html

Monyns | MakcumanbHast | MakcumanibHast | PedepupoBanue, | MakcumanbHbIN
(mepuion, | cymma O6a/UTOB | cymMMa OajlioB 3a | TpeACTaBICHUE Oast 3a
o0y4eHus) B MOZyJIE paboty Ha HAYYHOM CTaTbH, | PEUTUHIOBYIO
MIPAKTUYECKUX CO3/1aHUE U KOHTPOJIbHYIO
3aHATHSIX OTJAJIKa KOJIa paboty
1 50 18 12 20
2 50 18 12 20
[lpaBuna QopmupoBaHUs PEUTHHTOBOM OLIGHKM U IIKAITy Iepecuera

PEHUTUHTOBBIX OasIOB B OLIEHKY Ha dSKk3ameHe cM. B «llonmokeHMH O pPEeUTHHIOBOIA

cucteme ooyueHus B TBIY»:

https://tversu.ru/sveden/files/204-

R Pologhenie o reytingovoy sisteme obucheniya v TvGU.pdf

VIl. MaTepnaibHO-TEXHHYECKOE O0ecrieueHue

VYu4ebHbIl Mpolecc MO JAHHOW AMCIUIUIMHE TMPOBOAMUTCS B ayIUTOPHSIX,
OCHAIIEHHBIX MYJIbTUMEAUNHBIMU CpeACTBaMH oOydeHus. JlJisi opraHuzaiuu
CaMOCTOSITEJIbHOM palOThl CTYAEHTOB HEOOXOJAMMO HaJMYue MEPCOHAIBHBIX
KOMIIBIOTEPOB € TOCTynoM B HTEepHeET.

HaumeHoBaHue ciequaaIbHbIX* OcHallleHHOCTh IlepeyeHb JTUIIEH3HOHHOTO
NOMelIeHU i ¥ NOMeIleHu ! IS CHelHAJILHBIX NMPOrpaMMHOI0 o0ecreYeHusl.
CaMOCTOAITEIbHOI PadoThI noMeleHuil u PexBU3HMTHI MOATBEPKIAIOIIETO
NnoMeleHui 115 AOKYMEHTAa
CaMOCTOSATEIbLHOMN
padoThI

VYuebOHas ayJUTOPHS TSt Google Chrome-6ecruatHo; Kaspersky
MIPOBEICHUS 3aHATUN Endpoint Security 10 mms Windows-
JNEeKIMOHHOTO  THma, 3aHstuil | Habop yueOHoOM | AKT Ha mnepemauy mpaB [IK545 ot
CEeMHUHApCKOIro THMa, KypcOBOTroO | MeOenH, menoBas | 16.12.2022; Lazarus —OecruiaTHO;
NPOCKTUPOBAHUS  (BBITMOJHEHHUS | JIOCKA, OpenOffice —0ecCIIaTHO;
KYpCOBBIX PabOT), TPYNNOBBIX M | MynbTUMEIUIHBIN MHuoropyHKIIHOHATBHBIN
WH/IMBUYAIbHBIX KOHCYIbTaNH, | KOMIUIEKT  yueOHoro | pexakrop ONLYOFFICE 6ecrutatHOe
TEKYILETo KOHTPOJIS U | Kjacca I1O- OecIuaTHo;
MPOMEXKYTOUHON aTTecTalluy, OC Linux Ubuntu 6ecrimatioe  T1O-
VYyebOnass aymutopus Ne 314 OecriaTHO
(Kopmmyc 3, 170002, Tsepckas
0071., r.TBepp, mep. CaloBblii,
oM 35)
VYyuebuas ayIUTOPUS VTS
MIPOBEICHUS 3aHITHH Google Chrome-6ecruiatHo; Kaspersky
JICKIIMOHHOTO ~ THUIMA,  3aHATHH Endpoint Security 10 mms Windows-
CEeMHUHApPCKOTr0 THMa, KypCOBOTO Axt Ha mnepenmauy mnpaB IIK545 or
MIPOEKTUPOBAHUS  (BBIMOJIHEHUS 16.12.2022; Lazarus —OecruiaTHO;
KYpCOBBIX pPaboT), TpynmnoBbix U | CTOJBI, crynbs, | OpenOffice —OecruiaTHo;
WHJIMBUIYAIbHBIX KOHCYJBTAIMM, | TIEPEHOCHON HOYTOYK, | MHOTO()YHKIIMOHATIBHBIN
TEKYILEro KOHTPOJISL U | IPOEKTOP penakrop ONLYOFFICE GecrimatHoe
MPOMEKYTOUHOMN aTTeCTalluu, [10- OecruiaTHo;
yueonas ayoumopus 203, 224, OC Linux Ubuntu 6ecriatioe  T10-



https://tversu.ru/sveden/files/204-R_Pologhenie_o_reytingovoy_sisteme_obucheniya_v_TvGU.pdf
https://tversu.ru/sveden/files/204-R_Pologhenie_o_reytingovoy_sisteme_obucheniya_v_TvGU.pdf

170002, r.TBeps,
CanoBslii Tiep-K, 1. 35

OecIUIaTHO

Hanmuune ydeOHO-HarisaHbIX IOCOOMH, Mpe3eHTaluui [JIs1 TPOBEACHUS
3aHATUN JICKIIMOHHOTO M CEMHUHAPCKOr0 THIA, 00ECIICUMBAIOIIMX TEMAaTHUYECKHE

WJUTIOCTPALINH.

VIll. CBenenusi 060 00HOBJIeHMU pado4eil MPOrpaMMbl TUCIUILIUHBI

IV. OueHouyHble MaTepHabl
JUIsL TIPOBEIECHMS TEKyLIeHn U
IPOMEKYTOUHOM aTTeCTallH

Neri.m. | OOHOBIIEHHBIH pa3aen Onucanue PexBu3uThI
paboueit mporpaMmbl BHECEHHBIX JTIOKYMEHTA,
JTUCIUTUTUHBI U3MEHEHU N YTBEPAUBIIETO
M3MEHEHHUS
1 V. VYuebHo-MeToamueckoe | OOHOBIIEHUE [Iporokonx Ne 1 or
u MH(POPMALIMOHHOE | CITUCKOB I10. | 1.09.2023
oOecrieuenne AUCIUILTUHBL | OOHOBIECHUE
ccputok u3 ObC.
2 Il. Conepxanue mucumrummHbl, | KoppektupoBka [Iporokonx Ne 7 or
CTPYKTYPUPOBAHHOC II0 TEMaM | HAUMCHOBAHUU 703202 4
(paznenam) c yKa3aHUEM | pa3/iesioB U TEM.
OTBCCHHOI'O Ha HUX KOppeKTI/IpOBKa
KOJIM4YECTBa AKaACMHNYCCKHUX | OLICHOYHBIX
4acoB u BHI0B y‘IC6HbIX MaTepHaIoOB
3aHSTHUMH,




