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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynvaa 51.B.[1IB.07.01 MaremaTtuueckuie MeToZibl 6MOMHGMOPMaTUKH OTHOCHTCS K YaCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

OaHHbIX

aHAAUMUKU; meopemuyecKue
U NPUKAAOHble OCHOBb!
aHanu3sa 6o0abwWux OaHHbIX;
coodepicaHue 3manos
JHCU3HEHHO20 YUuKAA 6OAbUX
OaHHbIX. 3Haem munbl aHAAU3A
60bWUX OAHHbIX, 8UObL
aHAAUMUKU; meopemuuecKue
U NpUKIAaOHble OCHOBbI
aHanuza 6oabwWux OAHHbIX;
coodepaicaHue 3manos
JHCU3HEHHO20 YuKAa 60AbWUX
OaHHbIX

TIIK-®1.2: Obecneuusaem
coomeemcmaue pe3y/ibmamos
auanuza busHec-3adayam
3aKasuuka. Ymeem
nAaHupogams U npoeooumb
aHaaumuyeckue pabomnl ¢
ucnoab308aHueM mexHoaoz2ull
601bWUX OAHHbIX

TK-®1.3: [Toozomasnusaem
omuembl U gu3yanuzayuu o1s
npe3eHmayuu pe3yabmamoe.
Ymeem npoeodumb aHanu3
60/1bWUX OAHHbIX

3Haem Kpumepuu 8blbopa
an120puMMO8 0151 Pa3NUUHbIX
3adau

Ymeem peanusoseblieamb
an20puMMbl MAWUHHO2O
obyueHus

Ymeem unmepnpemuposamb
pe3ynbmambl CMamucmu4eckozo

adaausa

IK-P1.2:

IIK-®1.2. 3-1. 3Haem MemoObl
nepegoda bu3zHec-mpeboearuiii 8
aHaaumuyeckue 3adavu
IIK-®1.2. 3-2. 3Haem kiiouesble
6usHec-MempuKu 8 npedMemHoil
obaacmu

3Haem npuHyunbl
uHmMepnpemayuu pe3yabmamos
0115 6usHec-nonb3o8ameneti
Ymeem adoanmupogamsb
aHanaumuyeckue mMooeau noo
6usHec-nompebHocmu

Ymeem oyenusamb
3KoHoMmuueckull a¢pcpexm om

aHanaumuyeckux peweHuﬁ

IK-P1.3:
3Haem npuHyunbl 3¢ppekmugHoll
8U3yaau3ayuu OaHHbIX

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
ITIK-®1: CnocobeH TIK-P1.1: ITpumeHsiem IIK-P1.1: IIpakmuueckoe
n1asupoeams u MemoObl MAWUHHO20 3Haem OCHOBHble a120pUMMbl 3a0aHue 3quém:
OpeaHu306bl6amb obyuenus u MAWUHHO20 00YUeHUsl CobecedosaHue K
OHMPpO/bHbIE
aHanumuveckue
cmamucmuyeckoz20 aHaausd.  |3Haem memoobl
pabomi ¢ 80NpoChbl
3Haem munbl aHanusa cmamucmuyeckoz20 aHaau3a
UCnoBb306aHUEM IIpaxmuueckoe
mexHonoeUil GobLILX 601bWUX OAHHbIX, 8UObI OAHHbIX 3a0aHLe




3Haem uHcmpymeHmbl CO30aHUst
aHAAUMU4YecKUx omuemos
3Haem MemoObl cmopumenuHza
Ha OCHOBe OAHHbIX

Ymeem ebibupamsb
onMuMasbHble Munbl

eusyaausayuu

IIK-®2: CnocobeH IIK-P2.1: 3Haem 0CHOBHble NK-P2.1: CobecedosaHue
npoexkmuposamb, an120pummbl U Memoobl 3Haem an2opummbl U Memoob! Tpakmuueckoe 3quém:
paspabambieam, MAWUHHO20 06Yy4eHus MAWUHHO20 06y4eHus 3adaHue KonmponbHbie
8HeOpsIMb
pAME, IIK-P2.2: 3nHaem ocHOBHble
paseepmbleams U 80NpoChl
KOHYenmyasbHble U
ynpasasimb modensimu Henmy IIK-P2.2: IIpakmuueckoe
m muueck
MAWUHHO20 ecopemuteckue modenu 3Haem OCHOBHble 3adaHue
UCKYCCMBEeHH020 UHMe/1eKma
0byueHus v KOHUenmya/bHble U
U MAWUHHO20 06YUeHUst
meopemuuecKue mooenu
TIIK-P2.3: Ymeem
UCKYCCMBEeHHO20 UHMeAleKma u
ucnob308amb Memoobl
MAWUHHO20 0byueHus. 3Haem
MAWUHHO20 0ByueHuUs Ha
MemoObl CHUJCeHUS!
npakmuxe, oyeHU8amb
pasmepHocmu u oméopa
Kauecmeo mMemooos,
npusHaxkos. Memoodbi 60pb0Obl C
paspabambieams u
nepeobyuetuem. Hekomopble
ananu3uposamb
anz0pummbl Kaacmepuzayuu:
KOHYenmyabHble U
yenmy: Memod k-cpedHux, DBSCAN,
meopemuueckue mooenu
uepapxuueckas kaacmepusayus.
MAWUHHO20 0ByueHus
IIK-®2.3:
Ymeem ucnonb3oeamb MemoObl
MAWUHHO20 0OyUeHus Ha
npakmuxe:
cmpoumb Modeau MAWUHHO20
o6yueHus 8 Python.
Ymeem npogodumsb aHanu3z
MPAHCKPUNMOMHbIX OAHHbIX,
CeKBeHUPOBaHUe. HOBO20
noKoeHus. Ymeem npogooums
aHanu3 ouggepeHyuanbHoll
IKcnpeccuu, aHanu3
(yHKYUOHANBbHO2O 0602aUjeHUsI.
8U3yanu3ayuro OaHHbIX
CceKkeeHUpoeaHusi, obpabomky u
aHanu3 OaHHbIX CeKBEHUPOBAHUSA
Ha Python u R.
3. CTpyKTypa U cojep)KaHHe AUCIUILTUHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
ouyHas
O0wyasi TPy/|0eMKOCTBb, 3.€. 2




Yacos 1o yue0HOMY IJIaHY 72

B TOM UHCJIe

ay/MTOPHBIE 3aHATHA (KOHTAKTHast padora):

- 3aHATHSA JIeKIIUOHHOI0 THUMNA 12

- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThi) 24

- KCP 1

caMocTosTe/IbHaA padora 35

ITpomexyTouyHas arTecTanusa 0
3auéTt

3.2. CogepyxaHue JUCHUIIMHDI

(cmpykmypuposaHHoe no memam (paszoenam) C YKA3aHuem OmMBeOeHHO020 HA HUX Koauuecmeda

akademMuyecKux uacoe u 8uobl yueOHbIx 3aHamull)

HaumeHoBaHue pa3fesioB ¥ TeM JUCLIATUIMHBL Bcero B TOM UHCJIe
(ace1) KonTakTHas pabora (paboTa Bo
B3aUMO/ENCTBUHU C TIperofiaBaTesiem),
Yachbl U3 HUX
3aHITH CamocTosiTe/ibHast
CeMHHapCKOro pagota
3aHaTus THTIA obyuarowerocs,
JIEKL[MOHHOTO | (TpakTHueckue | Bcero Hackl
THUMa 3aHsATHsA/Tabopa
TOPHBIE
paboThI), Uackl

0 0 0 0 0

o) ¢ o) o) o)

0 0 0 0 0
Tema 1. OcHOBBI IPHK/IAIHOM MaTeMaTUYeCKOi CTaTUCTUKU. 11 2 4 6 5
Tema 2. CtaTUCTUYECKUI aHamu3 B cpefie R 0 0
2.1. O630p ¢yHKIMOHA/IA IPOrPAMMHOTO TMaketa R 10 1 2 3 7
2.2. PerpeccroHHbIH aHanu3 B cpefie R 10 1 2 3 7
Tema 3. OCHOBbI MallIMHHOTO 00yYeHHst 20 4 8 12 8
Tema 4. AHany3 TPaHCKPUIITOMHBIX JaHHBIX 20 4 8 12 8
ArtTtectauus 0
KCP 1 1
HWTtoro 72 12 24 37 35

Conep)KaHue pPa3je/ioB U TeM JUCHUIIMHBI

1. OcHOBBI HpHKJIaAHOfI MaTeMaTHUeCKOH CTaTUCTUKU. — Onmcare/bHbIe CTATUCTUKU. CJIy‘-IaIZHbIG Be/IMYHUHbI U
HX pacripeejieHus. OcHoOBHbIE AWCKDETHBIE YW HEIIpePBbIBHBIE PACIIpeJe/IeHHs. KOppenHHHOHHbIﬁ dHaJ/I13.

IIpoBepka craThcTHMUecKuX rumnoTes. [TorpaBka Ha MHO)KeCTBeHHbIe cpaBHeHUs1. OCHOBBI MPUKJIaHON

CTaTHUCTHKHU B PythOIl. HOCTpOGHI/Ie AWarpaMm pa3mMdxa, TrMCTOrpaMm, ('by'HKL[I/Iﬁ TIJIOTHOCTH BEPOATHOCTH,

T/IaHOK TMOTPeIIHOCTeM, ArarpaMM paccesiHusl, TeIIOBbIX KapT.

2. Ctatuctuueckuii aHanus B cpefie R.
2.1. O630p ¢yHKIIMOHa/Na TPOrpaMMHOro rakera R: ycraHoBka R, mperMyiriecTBa 1 HeJJOCTaTKH si3bIKa R,
OpraHv3aLys JaHHBIX, BU3yaau3alys JaHHbIX.
2.2. PerpeccuoHHbIi aHanu3 B cpefie R: Teopus 1 npumepsl. Tect ANOVA B cpefie R: Teopust ¥ npyMepsl.

Jloructuueckas perpeccus B cpefie R: Teopus v npumepsl.




3. OcHOBBI MalIMHHOTO 00y4eHusi. — OCHOBHBIE K/IaCChI 33/jau MAIlIMHHOTO 00y4YeHusi. AHa/Mu3 U
nipe/iBapuTebHas 00paboTKa /JaHHBIX.

OcCHOBHBIe alTOPUTMBI KJIaCCUPUKALIUKM 1 perpeccru: MeToZ k Omxaiimmx cocefiel, TorucTruuecKast
perpeccusi, MallliHa ONIOPHBIX BEKTOPOB, JlepeBbsl PellieHHi 1 UX aHcaMObIu.

Hetiponnsie cetu. IlepcentpoH Po3en6sarra. Aroputm 00ydeHws TIepcenTpoHa Kak MeTo/| CTOXaCTUYeCKOro
rpajiveHTHOro crycka. HelipoHHbIe ceTH 1151 pellieHUs 3aJau K/1acCU(PUKalui U BOCCTaHOBJIEHNS perpecCui.
O6yuenue cetr. MeTozibl 60pB0BI € IepeoOyueHueM. Peryisipu3saiust Kak MeTof; 00ps0bI ¢ repeoOyueHreMm.
IMousiTHe 0 T/TyOOKUX HEMPOHHBIX CETSIX.

Metog HauMeHbIMx KBagpaToB (MHK) asis peliieHust 3alau BOCCTaHOB/eHs perpeccuu. Ero BeIBOZ Ha
OCHOBe MeT0/la MaKCHMaJIbHOTO MpaBAonofo6us. JTnHeiiHas perpeccusi. OlieHKa KauectBa 00yuyeHus. MeTo/ibl
CHIDKEHUs] pa3MepHOCTH U 0TOopa Npu3HakoB. HeKoTopble alropuTMbI KJlacTepu3aLiiu: MeTof, K-cpejHUX,
DBSCAN, nepapxuueckast Kinacrepu3sanusi. [Toctpoenre Mofienield MalimHHOTO 00yuenus B Python.

4. AHayv3 TPaHCKPUIITOMHBIX JaHHbIX. CeKBeHMpOBaHUe HOBOI'O ITOKOJIEHHUsI. DKCIIepUMeHTaJIbHbIe IT0XO0/bL.
BripaBHMBaHus U TICeBJ0BbIpaBHUBaHMs. AHamM3 guddepeHLivanbHON SKCIIpeccuy. AHanu3 QyHKLMOHAIBHOTO
oboraienus. Busyanu3sarus JaHHBIX ceKBeHUpOoBaHusl. OOpaboTKa M aHa/IU3 AaHHBIX CeKBEHUPOBaHUS Ha
Python u R.

4. YueGHO-MeTO/jHUECKOe 00ecrieueHre CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa oOydaroLuxcsi BK/IOuaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [/l TeKyIllero KOHTPO/Si U MPOMEXYTOUYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUILIMHBI
TPUBEIeHHBIM B TI. 5.

st obecrieueHUs: CaMOCTOATETEHOM Pab0ThI 00YUaIOIUXCS MCITIO/Ib3YIOTCS:
OneKTpOHHBIE KYyPChI, CO3/IJaHHBIE B CUCTeMe 3/IeKTpOHHOT0 00yuenust HHI'Y:

MareMaThueckue MeTo bl OonH(popMaTHKy, https://e-learning.unn.ru/course/view.php?id=2181.

WHble yueOHO-MeTO[UUECKHE MaTepHaIb:

CaMocTosiTenbHast paboTa 00yuaroIuxcs BK/IOUaeT B ce0s TTOTOTOBKY K KOHTPOJIBHBIM BOTIPOCaM U
3a/laHUsM /151 TEKYILL[ero KOHTPOJIS ¥ TIPOMEeXXYTOUHOM aTTeCcTaljuy 110 UTOraM OCBOEHHUS JUCLIUIIMHEI
MPUBE/IEHHBIM B II. 5.

1. Makkunau Y. Python u aHanu3 ganseix. — M.: [IMK Ilpecc, 2015. — 481 c.

2. Mronnep A., I'eugo C. BBezieHre B MallIMHHOE 00yueHHe C romolifpio Python. PykoBoacTBO
TSI CITeLIMaIMCTOB 110 paboTe ¢ AaHHBIMU. — M3-Bo Bunbsimc, 2017. — 480 c.

3. Korpelainen E., Tuimala J., Somervuo P., Huss M., Wong G. RNA-seq Data Analysis: A
Practical Approach. — Chapman and Hall/CRC, 2014. — 322 p.

4. Hoycon M. Ilporpammupyem Ha Python. — 3-e u3z. — CI16: ITurep, 2014. — 416 c.

5. ITnac [Ix.B. Python asist cnoXHBIX 3a/jau: HayKa O AaHHBIX U MalIMHHOe 00yueHue. - CII6.:
[Turep, 2018. — 576 c.: .

5. @®oHA OLEHOUHBIX CPEeACTB /I TeKyIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTalyy Mo JUCIUILIHHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLIEHKHU
copmupoBanHocTu KomnereHuu [TK-®1:

IIpakTHueckoe 3aganue 1. PerpeccroHHbIM aHamm3 B cpefe R.
HaHo: ®aiin AaHHBIX C [BYMS KOJIOHKaMU 3HaUeHU.

Tpebyetcsi: TTocunTaliTe TMHEHHYIO PErpeccHio rmepeMeHHON Y Kak (GyHKI[UM OT TiepeMeHHOH X, ¥ HaliuTe JiBa
Ko3(ddurmeHTa perpeccuu: a u b, rae b — 3To HakJIOH NpsiMoi. Buunc/iuTe Tak)ke p-3HaueHue JJ1st
Ko3hduimenTa “b”.

5.1.2 TunoBbie 3agaHusa (oLeHOUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /1 OLEHKHU
chopmupoBaHHocTH KomnereHIuu ITK-D2:

IIpakTH4yeckoe 3apanue 1.
Tect ANOVA B cpege R.
HaHo: daiin faHHBIX C IBYMSsI KOJIOHKaMH 3HaUeHUH.

Tpebyetcs: Vicnons3yst ect ANOVA, nipotecTupyiite B3auMo/elicTBre riepeMeHHON Y 1 X.
CooTBeTCTBYyIOIIlee p-3HaYeHre HalUILIWTe CIpasa.

IIpakTnueckoe 3aganue 2. 3arpysure u3 daiina heart.csv jaHHbIe 0 cep/ieUHbIX 3a00/IeBaHUSIX.
BrinonnuTe ciiefyroiue 3aganus (Ha si3bike mporpamMmMmupoBanus Python B Jupyter Notebook):

1. Beluncivre onucartebHble CTATUCTUKY [J1s1 KOJTMUeCTBEHHBIX MPU3HAKOB (Cpe/iHee 3HaUeHue,
MeJiMaHa, Mo/la, pa3Max, AUCIepCcHys, CpeZiHeKBaipaTUUHOe OTK/IOHeHUe, 11i/21i/31 KBapTW/IH,
Me>KKBapTH/IbHBIM pa3Max).

2. TlocTpoiiTe rucTorpammsl /1151 IPU3HAKOB age, trestbps, chol, thalach, oldpeak.

. ITocTpoiiTe ariarpaMmbl pa3maxa Jjist IpYU3HaKoB age, trestbps, chol, thalach, oldpeak.

4. TToctpoiite Ha ofHOM rpacduke aBe KpuBble PDF (probability density function) aas npusHaka c
hol. Ogna PDF pnst Mmy»KuuH, Apyras — [iJisl )KeHIIUH.

5. [nst MpU3HAKOB, KOTOPBIE He OBbI/TM yKa3aHbl B 11.2-3, IOCTPOTE ITOJIUTOHBI YaCTOT.

6. CrpynmnupyiiTe fiaHHble 110 MOy U BBIUKMCINTE [i/IS1 K&XKJ0M TPYNIbl CpejiHee 3HaueHue
TipY3HaKa
chol, npumenuB ¢yHkumro arperaipuy. M1306pa3ute pe3yabTaThl B BUZe CTOJIOUATOM ArarpaMm
bl, T/I€ CTOJIOLIBI JOJDKHBI COOTBETCTBOBATH TI0JTY, @ BLICOTA CTOJIOLIOB - COOTBETCTBYIOIIAM
cpefHUM 3HaueHUsiM npu3HakKa chol. /Jo6aBbTe K Ka)KI0My CTOJIOLY TJIaHKY MTOTPEIIHOCTH,

w

OTpa’karolllyto Cpe/iHeKBaJpaTUUHOe OTK/IOHEHHe.
7. TlocTpoliTe cneayrollye JuarpaMMbl PaCCesTHUS:
® (restbps ot age
® chol ot age
® thalach ot age
® oldpeak ot age



8. M306pa3uTe TOUKM Ha iMarpaMMax pa3HbIMH IIBETaMH B 3aBUCUMOCTH OT 1o/1a. ITorpobyiite
BU3YyaJIbHO OTIPe/Ie/IUTh, KOPPEJIUPYIOT JId pacCMaTpUBaeMble IiepeMeHHbIe ¢ Bo3pacToMm. [TpoBepbTe
CBOY TIPeATIONIOXKeHUs], BLIUMCIUB KO3 uLieHTh! Koppensiyy CriupMeHa.

[TpoBepnTe npu3Haku age, trestbps, chol, thalach, oldpeak Ha HOpMaTBEHOCTH € MOMOILIBIO KPUTEPUST
Tarmpo-Ywuka.

Kpurtepuu oneHnBaHus (onjeHoOUHOe cpeAcTBO - IIpakTHUecKoe 3aaHue)

OrneHka Kpurepuu oLieHrBaHuUs
BrinonHeHs! Bce IMpakKTH4YeCKHe 3addHuA Wi 0oJIbIIIast 4acThb ITAroB 3&,[LaHI/H\/JI BLITIO/IHEHA C
3auTeHo
HEe3HAUUTeIbHBIMU HeJjoueTaMH. Pe3y/ibTaThl pabOTHI MPe/[CTaB/IeHbI TTPeTo/IaBaTeTo B CPOK.
BhirnosiHeHbI He BCe MpaKTUYeCKHe 3a/IaHksl WK BBITIOJIHEHbI He B TIOJTHOM 00beMe (TIpe/icTaB/IeHo
He . N
He IOJIHOe OITMCaHWe 3TAallOB BBITIO/JIHEHUA 3a[laHWH, T10/IyUeH HeBepHBIX OTBET, pe3y/IbTaThl
3auTeHO
paboThI He TIPe/ICTaB/IEHBI TTPETI0IaBaTEIO).
5.1.3 TunoBble 3ajaHus (oueHouHoe cpeactBo - CoOeceoBaHHe) /i OLEHKH

chopmupoBanHocTa KommnereHnuu ITK-P1:

—_

Kakue cy1ecTByIOT OCHOBHBIE OMUCATE/IbHbIE CTATUCTUKU?

Kakue 3HaeTe niperMylLjeCcTBa U HeIOCTAaTKU fA3bika R?

Opranu3anus faHHbIX B R.

Kakwue cyijecTBytoT GyHKIMM [/ BBIUKMCIEHHMS OTMCaTe/bHBIX CTaTUCTUK B R?

Yro mpezicTaBiseT coO0M ArarpaMMa pasMaxa («sIfuK C ycamu», boxplot)?

Uro Takoe rucTorpaMma U (PyHKLUS TVIOTHOCTU BEPOSITHOCTHU?

YTo Takoe KOPPeALUs U KaKue TUTIBI KOPPEJIAI[UH ObIBAIOT?

B uém 3akntouaeTcs pa3Hulia Mexxay Kosdduimentamu koppessiuu [Tupcoda u CniupMeHa?

©®ND U A WN

. Kakue kpurepun HopmanbHOCTH Bam HU3BeCTHBI?
10 B uém 3akmrouaeTcs cyTh fJucnepcuoHHoro aHamusa (ANOVA)?
11.910 Takoe FDR-Koppekius?

5.1.4 TunoBbie 3asaHusa (omeHouHoe cpeacrBo - CobOecefoBaHue) /I  OLEHKH
chopmupoBaHHocTH KommnereHuu ITK-D2:

1. B uém 3ak/irouaeTcsi CyTh MeTO/ia TlepeKpECTHOr0 KOHTPOJIS?

B uém 3aksrouaeTcsi cyTh MeToja k O/mKalimx cocezieii?

B uém 3akroyaeTcs CyTh JIOTUCTUUECKON perpeccru?

B uém 3akrouaeTcs CyTb MalllMHbI OIIOPHBIX BEKTOPOB?

B uém 3akrouaercs CyTh JjlepeBa pelieHun?

Kakwue cy1iecTByroT criocobbl 00beiiHEHNs IePeBbeB pellieHri B aHCaMOJTb?
Yro Takoe HelipoHHas ceTw? [lepcenrTtpoH Po3en6saTra?

Yro Takoe riybokoe obyueHue?

B uém 3akimtouaetcs cytb MeToga k cpegHux?

Urto Takoe vepapxuueckas KaacTepusarus’?

10. Kakue cy111ecTByIOT 3KCIIepUMeHTa/IbHbIe 04X0/bl CeKBeHUPOBaHUs HOBOI'O ITOKO/IEHU
A7
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11. Kaxkwue cy11eCcTBytOT UHCTPYMEHTHI /1151 BBIDABHUBAHUS U MICE€B/IOBbIDAaBHUBAHUA?

12. B uém 3aktouaeTcsi CyTh aHanu3a AuddepeHIraIbHOM IKCIIPeccuu?

13.Kakye HHCTPYMEHTBI MOKHO MCIO/Ib30BATh /I aHa/IM3a (hyHKIJMOHAILHOrO oboraieHust Habopa
reHoB?

Kpurepuu oueHnuBanus (oneHouHoe cpecTBo - CobecefoBaHme)

OneHka Kpurepuu onjeHrBaHUs
3auTeHo CTyzieHT /ia/1 pa3BepHYThIM OTBET Ha BCe BOMPOCHI O3 CyIeCTBeHHbBIX OIIHMOOK.
He 3auteHo [Ipu oTBeTe CTyJeHT JomycKaeT rpyOble OIIMOKY B OCHOBHOM MaTrepHare.

5.2. OnucaHue MIKa/I OLleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIHHE MPU MPOMe)XXYTOUHOMN
arrecTanyuu

Ixana OIl€eHUBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIﬁ

obbeme

YpoBeHn
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO O4YeHb
IUI0XO0 XOpoI1110 OT/INYHO MPEBOCX0/JHO
POBaHH UTeJIbHO pHUTe/ILHO X0pOoI1I0
ocTH
KOMITIET
eHIHH
(uHpUK
aropa
AOCTHIK He 3a4TeHO0 3aUTeHOo
eHUs
KOMITIET
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHW B obbeme YpoBeHb
TEOPeTHUEeCKOT0 o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHana. N JIOTTyCTUMBI | COOTBETCTBY obbeme, N
3HaHUN HIDKe . oLeM 3HaHUH B
HeB03MO>KHOCTD 1l ypOBeHb foIeM COOTBETCTB
MHUHUMAJTbHBIX o rporpaMme obbeme,
3HaHUSA | OL|EHUTb IOJHOTY N 3HaHUM. rporpamme yIolLeM
o TpeboBaHwUiA. TO/ITOTOBKH TIPEeBBIIIAOIIe
3HaHUU [Homny1eHo MO/JrOTOBKU rporpamMme
Vmenu Mecto . DonyteHo M TIpOrpamMMy
BC/Ie[ICTBHE MHOT'O . JonyieHo MO/JTOTOBK
rpy6ble ommbKN HECKOJIbKO TO/ITOTOBKH.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuarorierocsi ot o1boK Herpy6bix HHEIX HeT.
oTBeTa ormbok
ombok
IIpogemoHc
TPUPOBaHbI
IIpogemoHC Pup
IIpogemoHc | Bce
IIposeMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpopemMoHCTp
OCHOBHbIE OCHOBHBI®
OTcyTcTBHE OCHOBHBIE PernieHbl HpOBaHbI BCe
Ipu pemerun YMeHWUS. yMeHwusl.
MUHHUMaJbHBIX yMeHusl. BCE OCHOBHbIE
. CTaH/IapTHBIX Pemrens! Peruens! Bce
YMeHHI. PeltieHbl Bce | OCHOBHBIE yMeHwUsl.
3ajiau He THUTIOBBIE OCHOBHBIE
HeBo3Mo0XHOCTh OCHOBHBIE 3a/lauu C PetiieHs1 Bce
MPOZIEMOHCTPUP | 3a/lauu C 3a7IlauM C
OLIEHUTDb HaJTMUHe 3a7aum. OTJIe/TbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMU
YMeHHUH BrimosiHeHBI | U 3a/aum.
OCHOBHbBIE ommbKaMu. | oumMbKamu.
BCJIe/ICTBHE BCe 33/IaHKs | HEeCyl[ecTB | BhIMOHEHBI
yMmenus. Vimenu | BeinonHeHsl | BbimonHeHbl
OTKasa B [10JIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuatorjerocsi ot obbeme, HO | HeJjoueTaM | TMOJHOM
oLIMOKM 3a[aHUsT, HO | B ITOJTHOM
oTBeTa HEKOTOpble u, obbeme 6e3
HE B obbeme, HO
c BBITOJIHEH He/I0ueToB
TIOJTHOM HEKOTOpbIe
HefloueTaMu | bl BCe
obbeme d
3a[jaHuUs B
HefloueTaMu
TIOJTHOM




Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPUPOBaHBI TIpomemoHCTp
HaBBIKOB. CTaH/,APTHBIX 6a3oBble HaBbIKU
HaBBLIKOB 0a3oBbIe HMpOBaH
HeB03MO>KHOCTb 3a7lay He HaBBIKY TIPA npu .
b0 ¢ HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb Ha/IMuhe | MPOJeMOHCTPUD pelLleHnn pelLleHun
HaBbiku perIeHust pelLIeHnr TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHZAPTHBI HecTaH/apT
CTaHJapTHBI CTaH/,APTHEI pelLleHuIo
BCJ/Ie/ICTBUE HaBBIKU. ViMenu X 33/]au C HBIX 3a7a4y
X 337y C X 3azay 6e3 HecTaH/lapTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK 1 X 3ajau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u HeJIoueToB
oTBeTa He/loueTaMu HeJJ0UeToB
He/loueTaMu
IMIkana OL[€EHUBAHHA ITPH NTIPOMEXYTOUHOU aTTECTAllUHA
Onenka YpoBeHb NO/JrOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OPMHpDOBaHHe KOTOPLIX HarpaBieHa
JUCLIMIUIMHA, COpPMHPOBAaHBI HAa YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHWs, YMEHHUs, BJAJieHUsT [0 COOTBETCTBYHOIMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OTJINYHO Bce KommereHIMM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
[IUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE HE HIDKE «OTIUYHOY.
3AUTEHO O0uYeHb XOPOIIIo Bce xommeTeHIMM (YacTM KOMIIETeHLMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
JUCLITUTNHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
XO0pOILIo Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
JIUCLIMIUIMHA, COPMHUPOBaHbI HA YPOBHE He HIDKE «XOPOLIO».
yJAoB/IeTBOpUTeNb | Bce kommereHImy (W4acTé KOMIIeTeHLM), Ha (OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [MUCLIMIUIMHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», TPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «Y7ZIOBJIETBOPUTEIHEHO»
HeypoBeTBopure | XoTs Obl 07Ha KOMITIETEHLIMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JILHO
He 3a4YTeHO
TJI0X0 Xots 6bI 0[jHa KOMITEeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0»

5.3 Tumnombie KOHTPOJ/IbHbIE€ 3adaJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pPe3y/bTaTOB Oﬁylle}[l/lﬂ Ha HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX

OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (OleHOUHOe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) /1A OLEHKHU

copmupoBaHHocTH KommneTeHuu [TK-O1

1.

SRR

OnucaTenbHble CTaTUCTUKY. [locTpoeHMe ArarpaMM pasmMaxa, rucTorpamm, GyHKLUMH IJIOTHOCTA

BePOSITHOCTH, TIJIAHOK TorpernHocTei Ha Python.
CryualiHble BeJIMUMHBI U UX pacripejiesieHust. OCHOBHbIe JMICKPeTHbIe U HellpephIBHbIE pacrpesienieHusl.

KoppenduyonHslil aHanms.
IIpoBepka cratucTuueckux rurore3. FDR-koppekijus.
JIuneliHas perpeccusi. MeTo/| HAMeHBIINX KBaJ|paToB.

ITpoBepka cTaTUCTAUECKOM 3HAUMMOCTU MoZe/n. KoadduliveHT AeTepMUHALIUH.




5.3.2 TumnoBbie 3asaHusi (oLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOChI) /A OLEHKHU
copmupoBanHocTu KomneTeHuu [1K-D2

1.

o »

10.

AnropuT™m nipejBapyTe/IbHOM 00pabOTKY AAHHBIX /IS 3a/ja4 MAIlIMHHOTO 00y4YeHHsl.

2. AnroputMm k 6immkalimmx coceieit.
3.
4. MailtMHa OMOPHBIX BEKTOPOB. Sipa v cripsiMiisiroriye mpoctpaHcTBa. Ciyuaii ¢ 6osee ueM /By

Jloructuueckas perpeccus. Jloructuueckast pyHkuys, GpyHkius softmax.

M$1 KJITaCCaMH.
HepeBbs pemenuii. AnroputMm CAR.

. AHcamb6mu permaronux npaBu/. barrunr. CiyyaiiHbiii iec. DKCTpeMaTbHO CTydaliHble 1ePeBbs

AnHcamb6/u permarorux rpaewi. Byctunr. AdaBoost. I'pagueHTHBIN OYCTHHT ZIepEBLEB PEIIEHUH.

. Hetiponnsle cetu. ITepcentpon Po3eHb1aTTa. AMropuT™ 00paTHOTO pacipoCTPaHEeHUs OIIMOK

H.

. DKCrieprMeHTasbHas OlLleHKa KauecTBa o0yueHus 1 BbIOOp mapameTpoB Mozenu. Obyyarorasi,

IIpOBepOYHasi U TecToBast BbIOOPKU. MeTo/, epeKpecTHOro (CKOJIb3s11ero) KOHTposisi. MeTpuku
KauecTBa aJrOPUTMOB MAlLlIMHHOTO 00y4YeHH
Mertop, cokpalljeHysl pa3MepHOCTH: MeTO/, [JIaBHBIX KOMIIOHEHT.

11. MeTozbl 0TOOpa MPU3HAKOB: MeTO/IbI (DUIbTPALUY, BCTPOEHHBIE METO/IbI, METOZBI 00ep

12.
13.

TKU.

MeTozbl 60pBOBI C TIepeobyUueHHEM.

3ayaua kiacrepusau. Metog k cpeguux. Metogq DBSCAN. ATopUTMbI
riepapXrUuecKol K/iacTepu3aliyu.

14.CEKB6HI/IPOB8HI/I6 HOBOTI'O TTOKOJIeHHUA. SKCHepI/IMEHTaﬂbHBIe I10AXO0AbI.

15. AnropuT™Mbl BbIpaBHHMBaHUS U 11CEB/0BbIPABHHBAHMUS.

16. Ananu3 auddepeHIMaIbHON IKCIPECCHU TeHOB.

17.Ananu3 GpyHKIMOHANTLHOTO o0orailieHus: Habopa reHoB.

Kputepuu oneHnBaHus (0LleHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OueHka Kpurtepun olieHuBaHus

3a4TeHO CTYAGHT OTBETHJI Ha 6OJ'IBH_Iy}O YaCTb BOIIPOCOB BO3MOXXKHO C HEe3HAUYUTE/IbHBIMU HeJ0UeTaMu.

He 3a4UTeHO

[Tpu oTBeTe CTy/eHT AOMyCKaeT rpyObie OMMOKY B OCHOBHOM MaTepuare U pellieHnn
CTaH/APTHBIX 3a/au.

5.3.3 TumnoBble 3afaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /JIA OLIEHKHU
copmupoBanHocTH KommneTeHuu [TK-O1

ITpakTHueckoe 3aganue 1.

1.

2.

O6yuuTe metof k Ompkadmux cocezeit. IlocTpoiTe TpadmKM 3aBUCHMOCTH  OIIMOKU
KJaccUUKalMK Ha 00yyJarolliell ¥ TeCTOBOM BBIOOPKAx OT K.

BrimosHMUTE TIpOorieypy repekpectHoro KoHTpoJis (5-fold, 10-fold, LOQO) c obyuatoiieii BEIOOPKOMA.
[Toctpoiite rpaduky 3aBucuMocti CV-0mMOKH OT UMC/Ia UCIIOb3yeMbIX cocefiei k. Bribepute
HaWIYYIIyI0 MOJe/Tb U TIPOBepbTe ee KAUeCTBO Ha TECTOBOH BBIOOPKE.

IIpakTHuyeckoe 3ajanue 2.



1. TlpumeHHTe K pacCMaTpHUBaeMbIM JJaHHBIM MeTO/, IVIaBHbIX KOMIIOHEHT [Jisl COKpallleHHsl pa3MepHOCTH
TIPOCTPAHCTBA NMpu3HakKoB. CripoellUpyiiTe JaHHbIe B HOBOE MPOCTPAHCTBO.

2. Obyuute MeTos k 6mKadIMx cocefiell Ha CIPOEIUPOBAHHBIX JAHHBIX, BEIYMCTUTE OIIHOKH
K/IacCUUKaIMK Ha 00ydJarolriell ¥ TeCTOBOM BBIOOPKAX B 3aBUCUMOCTH OT K.

5.3.4 TunoBbie 3afaHusa (ouLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
copmupoBanHocTu KomneTeHuu [1K-D2

IIpakTHyeckoe 3aganue 1. Jlorrctrueckas perpeccus B cpezie R.
[laHo: Qaiin faHHBIX € TpeMsi KOJoHKaMH, X, A (mlepeMeHHbIe) U Y (pe3y/ibTar).

TpebyeTtcst: Vicnonb3yst TOTMCTUUECKYHO PETPECCHI0, Hal/IUTe OTHOIIIEHUE IIIaHCOB /IJIsk TOTO, YTOObI
pe3ynbTat Y ObL7 paBeH 1, TIpU YC/IOBHH, UTO TiepeMeHHasi X HaXOJUTCS B CBOEM IITOM KBaHTHJIE.
OTKOppeKTUpyWTe pe3y/bTaT, yUYUThIBasi epeMeHHY10 A. Berunc/inTte yeThipe BeJIMUMHbBI: OTHOLLIEHUEe
IaHCOB, /IBe TPaHUL{bl I0BePUTEILHOTO UHTEePBasIa [jisl OTHOIIEeHUsI IIIaHCOB U P-3HaueHue.

IIpakTHUyeckoe 3afanue 2.

3arpy3uTe u3 (paitsia rnaseq.csv JJaHHbIe SKCIIPeCCUU TeHoB. BoeiromHuTe ciiefytolue 3ajaHus (Ha
si3bIKe TIporpammupoBanusi Python B Jupyter Notebook):

1. BbInosiHWTE HOPMa/IU3ALUIO [TPHU3HAKOB.

2. Pa36eiiTe jaHHBIe HA 00YYAIOIIYIO U TECTOBYIO BBIOOPKY.

3. ObyuuTe MeTos k Omkavux —cocefeit.  IlocTpoiiTe TpaduKu 3aBUCHMOCTH
oImMOKY KnaccubuKaluy Ha 00yyJaroiei v TeCTOBOM BbIOOPKax oT K.

4. BpimosiHuTe nipotieypy nepekpectHoro KouTpois (5-fold, 10-fold, LOO) ¢ obyuatoiijeit
BbIOOpKOM. [TocTpoiiTe rpaduku 3aBucuMocty CV-0IMOKY OT Urc/ia UCII0JIb3yeMbIX
cocefieli k. BeiOepuTe HaWTyuIITyt0 MO/ie/Tb ¥ TIPOBEPLTE ee KaueCTBO Ha TECTOBOM BBIOODKe.

5. TIpuMeHHTe K pacCMaTpUBaeMbIM JAHHBIM METO/, T/TaBHBIX KOMITOHEHT [I/Isi COKpaIlleHUsI
pa3MepHOCTH MPOCTPaHCTBa MpY3HAKOB. CrpoeLiMpyiiTe JaHHbIe B HOBOE IPOCTPaHCTBO.

6. O6yuute Metos k GvDKalIIMX coce/iei Ha CTIPOEL[UPOBAHHBIX IaHHBIX, BLIUNC/TUTE OLIMOKH
K/accudUKaliy Ha 00yyJarolreil ¥ TeCTOBOM BbIOOPKAax B 3aBUCHUMOCTH OT K.

Kpurepuu ouenuBanus (oreHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

Ouenka Kpureprn onieHuBaHus

BrIrosiHeHbI BCe MpakTUYecKye 3aiaHust Wiv O0/TbIlasi yacTh 3TAroB BBITIOTHEHUS 3a/jaHU
BBITIOJTHEHO C cobmoieHneM Bcex TpeboBaHMH, yKa3aHHbIX B YCIIOBUM 3a/JaHUM, WM 3a/laHUsI

3a4TeHO
BBITIOJ/IHEHBI C HE3HAUYUTE/IbHBIMKY HeJOYeTaMHU. PEByJ'[LTaTBI pa6OTLI npeacTaB/I€HbI
rpernojaBaTe/iro B CPOK. OTBeT Ha BOITIPOCEHI I10 3da/1aHUIO M3/I0KEH YETKO U JIOTUYHO.
BrInoiHeHBI He BCe 3Tarlbl pelieHys IpakKTUYeCKUuXx BH,ZLaHI/IfI W/TY BBITIO/IHEHBI He B TTOJIHOM 00beme
He (Hpe,LICTaB]'[EHO He IT0J/IHOEe OIIMCaHKe 3TallOB BBITIO/THEHKA 3a,anI/1171, moJiyuyeH HEBeprlﬁ OTBeT, He

3aUuTeHO | CoOJTIO/IeHbI TPeOOBaHMS, YKa3aHHbIE B YC/IOBUU 33/JaHUM, pe3y/IbTaThl pab0ThI He Mpe/|CTaB/IeHbI
npernofiaBaresito). OTBeT Ha BOIIPOCHI T10 3aiaHUI0 HETIOTHBIA 1 TTOBePXHOCTHBIM.

6. YueOHO-MeTOMUECKOEe H HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)



OcHOBHasi uTeparypa:

1. Kpemep Haywm IlleBenieBuu. Teopusi BepoSTHOCTeH 1 MaTeMaTHuUeCKasi CTaTUCTHKA : YueOHUK U
npakTukym /s By3oB / H. III. Kpemep. - 5-e u3f. - Mockea : FOpaiit, 2025. - 538 c. - (Briciee
obpa3zoranue). - ISBN 978-5-534-10004-4. - Tekcr : anekrponHsiit // OBC "HOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=925847&idb=0.

2. AHanu3 JaHHBIX : yueOHUK 715 By30B / B. C. MxurapsH [u ap.] ; mox pepakiuei B. C. MxurapsiHa. -
Mockga : FOpaiir, 2025. - 448 c. - (Beiciiee obpa3oBanue). - ISBN 978-5-534-19964-2. - TekcT :
snekTpoHHbIi // OBC "FOpaiutt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=922172&idb=0.

3. BpoBkuH A.A. TIporpamMmupoBanue Ha si3bike Python. Cpezpl paspabotku PyCharm u Jupyter
Notebook : yue6Hoe nocobue / BpoBkun A.A., JlanireB H.A., ITbuibkuH A.H. - Mockga : ['opsiuasi TuHUS -
Tenekom, 2023. - 144 c. - ISBN 978-5-9912-1001-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=935851&idb=0.

4. 'anuuosckuy H. I'. Beegenne B nporpaMMupoBasue Ha si3bike R / 'amunoBckuit H. I - T'omens : I'TY
umenu @. Ckopunbl, 2022, - 222 c. - PekoMeH/10BaHO YueOHO-MeTOANUECKUM 00beIMHEHNEM TI0
eCTeCTBeHHO-HAyYHOMY 00pa30BaHMIO B KaueCTBe TIOCO0Us /7SI MaruCTPaHTOB, 00YUYaroIUXCs 110
crietyanbHOCTH «buonorus». - Knura us konnekuyu I'TY nmenn ®. Ckopunsl - Hdopmaruka. - ISBN
978-985-577-826-5., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=863330&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. I'pymz B. A. MeTtozbsl 06paboTKM AaHHBIX M MO/Ie/TUPOBaHue Ha si3bike R : yueOHO-MeToiMUecKoe
noco6ue / I'pumuH B. A., Tuxos M. C. - Hwkauit Hosropog : HHI'Y um. H. U. JIo6aueBckoro, 2019. -
54 c. - PekomenzoBano O0beIlMHEHHOW MeTOAMUECKON KoMUCCHel IHCTUTyTa OTKPBITOr0 0Opa30BaHUs
U umanoB yHUBepcuTeTa Jjis CTyAeHTOB (rmanoB HHI'Y, oGyJaroruxcs o HarpaBIeHHIo
nogarotoBku 09.03.03 «IIpuknagHast ”HGOpPMaTHKa». - BUOIMOTD.: JOCTyITHA B KAPTOUKE KHUTH, Ha CaiTe
9BC Jlaub. - Knura u3 kosnekiyu HHI'Y um. H. U. JlobaueBckoro - MiHdopmaTHKa., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=709331&idb=0.

2. TIporpaMMHBIe CUCTEMBI CTaTUCTHUECKOTO aHamu3a. OOHapyKeHre 3aKOHOMEepPHOCTel B JAHHBIX C
WCII0/Ib30BaHKeM cucTeMbl R u si3bika Python / BosikoBa B.M., Cem&#1105;H0Ba M.A., UeTBepTakoBa
E.C., Boxos C.C. - Mockgsa : HI'TY, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=654313&idb=0.

3. I'mypman Bnagumup Epumosuu. Teopusi BeposiTHOCTelH U MaTeMaTHUecKasl CTaTUCTHKA : yueOHUK JJist
By30B / B. E. ’'MypmMaH. - 12-e u3. - Mocksa : FOpaiit, 2025. - 479 c. - (Beiciee obpa3zoBanue). - ISBN
978-5-534-00211-9. - Tekcr : snekTpoHHsili // DBC "FOpait"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=920997&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATUIAHBI):

1. Anaconda3 (guctpubytus Python): https://www.anaconda.com/download.
2. [MporpammHbIii aket R: http://cran.r-project.org/.

7. MaTepua/IbHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIAHBI (MO/YJIs1)

YueOHble ayAUTOPUU [I/IsI TIPOBeZIeHUs] YueOHBIX 3aHSITHUM, TMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOU
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU



CpeacTBaMun O6yq8HI/IH, KOMITbIOTEPAMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAllleHbl KOMIbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHI0
noaroToBku/cneruanbHoctu 01.03.02 - [MpukiiajHas MaTeMaTvkKa ¥ MHGOpPMaTHKa.

ABTop(bl): Bepinuna Onbra CepreeBHa, KaHAuAaT GU3UKO-MaTeMaTUUeCKHUX HayK
I'pe3una AnekcaHzipa BUKTOpOBHa, KaHAUJAT PU3UKO-MaTeMaTUUeCKUX HayK, JOLeHT.

3aBeayroumii kKaeapoii: ViBaHueHko Muxaun BacunbeBuy, JOKTOp (DM3HMKO-MaTeMaTHYeCKUX HaykK.

[TporpamMma oo6peHa Ha 3ace/JaHUM MeTOANUeCKOM Komuccuu ot 25.06.2025, mpoTtokos Ne ITpoTokos
Nell.
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