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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Leab ocBoeHUsT TUCHUIIMHBI "MammmrHHOEe 00ydyeHHEe U aHAJIU3 JaHHBIX' (HOPMHUPOBAHHE Y
oOyyaromuxcs 0a30BBIX TEOPETUYECKMX 3HAaHMKW B 00JAaCTH TEOpUH BEPOSTHOCTEH W
MaTEeMaTHYECKOW CTaTUCTHKH M CIIOCOOHOCTH K MPHUMEHEHHWIO TEXHOJOTHH 0O0pabOTKU JaHHBIX (B
TOoM uncie bigdata) 1 MalIMHHOTO O0YYEHHS K PELICHHUIO MPUKJIAIHBIX 337134

[Tpu 3TOM 3a1aYaMu TUCHUTUTMHBI SBIISFOTCS:

® N3Yy4ECHHE OCHOBHBIX METOJOB TEOPUM BEPOSITHOCTEM, MATEMATUYECKON U MPUKIAJIHON
CTaTHCTUKH, MCIIOJIB3YyEMBbIE I MOJATOTOBKM AHAJIMTUYECKUX PEIICHUH, HKCIEPTHBIX
3aKJIIOYEHUN U PEKOMEHAALMI

L4 HN3Yy4YCHUC TEXHOJIOTHI O6pa6OTKI/I OONBIINX JaHHBIX 1 MallIMHHOI'O OGy‘IGHI/IH;

L4 I/I3y‘~I€HI/I€ MCTOJOB HCIIOJB30BaHUA HWHCTPYMCHTOB OIMMCATCIbHOM CTAaTUCTHUKH H
BU3YyaJIM3alluu JaHHBIX,

® M3YUCHHUC BCPOATHOCTHBIX u CTaTUCTHUYCCKUX METOJ0B JUIA peicHuA
HpO(beCCHOHaHBHBIX 3ajad4,

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. ucuunnuna «MamuHHoe o0ydeHHe U aHaJlu3 JaHHBIX» OTHOCUTCS K 00s3aTeNbHOM 4acTu
bnoka 1. Jlucuuniavssl (MOAYIH), U UMEET TECHYIO CBSI3b C IPYTUMU IUCLUIUIMHAMU.

2.2.B Ta6JII/IIle IMPUBCACHLI MPCAMICCTBYIOIUC U MOCIICAYIOINEC NUCHUITJIMHBI, HAIIPABJIICHHBLIC HA
(l)OpMI/IpOBaHI/Ie KOMHCTCHI_II/Iﬁ JAUCHUIIIMHBI B COOTBETCTBUU C ManHLIeﬁ KOMHGTCHHI/Iﬁ OIl

HpeIlIlleCTBle].l[I/Ie H nmocJieAyroimue TMCuunInHbI,
HallpaBJC€HHbLIC HA (l)Ole/IPOBaHHe KOMIIeTEHII M i

Ne
/ [IpenmecTByromue AUCHUTIINHBI ITocnenyromue TUCHUTIIMHBI
n/n
1. MaremaTtnueckuil aHaJIn3 NHTennekTyalbHbIe CHCTEMBI
Jluneitnast anre6pa u aHaAJIUTUYECKAs N cKycCcTBEHHBIN HHTEIIIEKT
reoMeTrpust Teopust BEpOSITHOCTEN U [IpeyIMILIOMHAS IPAKTHKA

MaTeMaTHYCCKasa CTaTUCTUKA
Hayuno — uccnemoBaresabckas pabora

basbr manHbBIX
TexHomornueckas (MPOEKTHO —

MeTonbl onTuMu3aTIK TEXHOJIOTUYecKas) mpakTHka (yaeOHas
MPAKTHKA)




3. INTAHUPYEMBIE PE3YJIbTATbBI OGYUYEHUS

[TnanupyemMbie pe3yabTaThl OCBOCHHs oOpa3oBarenbHOM mporpammbl (OI) — komneTeHIMH

o0yJaromuXxcsi ONMPeAeAI0TCsS TpeOOBaHUSAMHU CTaHIapTa 1o HampasieHuto moaroroBku 01.03.02

[Mpuknagnas marematuka W uH(poOpMaTHKa W (QOPMUPYIOTCS B COOTBETCTBHHM C MaTpulei

koMmrrerennuii OI1

No Homep/ HaunmenoBanme B pe3yabTare u3yueHus AUCHUILIMHBI,
/i HHJIEKC KOMIIEeTeHIIUH o0yuaromuecsi J0JKHbI:
KOMIIeTEHLM U (nJIn ee 4acTH)

1 2 3 4

1. OIIK-4 Cnocoben noanMath | OI1K-4.1. O6magaer 6a30BBIMU 3HAHHUSIMH B
TIPUHIIATIBI paboThl | obnactu uHGOpMATUKH W UHGOPMAITMOHHO-
COBPEMEHHBIX KOMMYHUKAITMOHHBIX TEXHOJIOTUI
MH(OPMALIMOHHBIX
TEXHOJIOTUH M ucnoab3oBarh | OIIK-4.2. Beibupaer coBpemeHHbIe WHGOP-
UX Ui pelIeHHs  3aJa4 | MallMOHHO-KOMMYHHKAIMOHHBIE  TEXHOJO-
npodeccHOHaTBbHON MM, HEOOXOIMMBbIE JUIsl pelIeHMs 3adad
JeSITeNIbHOCTH npoecCHOHANBEHOM e TeNIbHOCTH

OIIK-4.3. Pemaer 3amaun mpodeccuoHanib-
HOW JNIEATETBHOCTH C WCIIOJIb30BAaHHEM CY-
HIECTBYIOUINX  HH()OPMAMOHHO-KOMMYHHU-
KAaIIMOHHBIX TEXHOJIOTUI




4. CTPYKTYPA U COAEP)KAHUE JTUCIUITJIMHBI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Bup yuedHoii padoTbl Cemectp
Bcero yacoB Ne 6
4acoB
1 2 3
AyIMTOpHAasi KOHTAKTHas padoTta (Bcero) o4 o4
B ToMm guce:
Jlexumu (JI) 18 18
[Ipaktuueckue 3ausarus (I13)
JIaboparopusie padboTs (JIP) 36 36
KonTakTHasi BHeay1uTOopHasi padora, B TOM YHcJIe:
WNuauBuyanbHbBIC U TPYIIIOBBIC KOHCYIJIBTAI[UH 1,5 1,5
CamocTosiTe;ibHasi padoTa ooyuarwmerocsi (CPO) 88 88
(Bcero)
Iloozcomoska x 3ansmusim (JIP) 18 18
Paboma ¢ knudCHbIMU 91EKMPOHHBIMU UCTNIOYHUKAMU 30 30
Paboma c snexmponnwvim nopmghonuo 30 30
Camonooeomoska 10 10
IIpomexyTounas 3aueT ¢ OLEHKOMN 3a0 3a0
aTTecTainus B TOM 4HcJIe:
[Tpuem 3auera, yac. 0,5 0,5
HUTOI'O: 4acoB 144 144
O0mast TPyI0eMKOCTb | 394 e, 4 4




4.2. COAEP KAHME JUCHHUIIJINHbI

4.2.1. Pa3nesnbl (TeMbl) JHCHUIIHHBI, BUAbI Y4eOHOI 1eATeJTbHOCTH U (OPMBI KOHTPOJIS

Ne HaumenoBaHue pasjaesa Buabl yueOHO 1eATeJIbHOCTH, @®opMbl TeKyLIEH 1
(TeMBbI) TUCIUILJIMHBI BKJIIOYASI CAMOCTOSITEILHYIO NMPOMEKYTOYHOI
n/ padoTy o0y4armmxcs arrecTauuu
n (B yacax)
J | JP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 6
1. Paznen 1. BBenenue B npen- | 2 4 6 12 TECTOBBIN KOHTPOJIb,
METHYIO 00J1aCTh. KOHTPOJIbHbIE
BOIIPOCHI,
JIOKJIa]I
2. | Pazmen 2. 3makomcTBO CO | 2 4 12 18 | TecTOBBI KOHTPOIID,
CIeIMaTU3UPOBAHHBIMU KOHTPOJIbHBIE
OubIMoTEKaMu sI3BIKA BOTIPOCHI,
nporpamMmmupoBanus Python VHAUBUIYalIbHbIC
JUISL HAy4YHBIX pPacyeToB U 3aJaHusAg K
aHanu3a JgaHHbIX. NumPy, 1a00paTOPHBIM
SciPy, pandas. 3aHATUAM
3. Pasgen 3. Meron rimaBHBIX | 2 4 10 16 TECTOBBII KOHTPOJIb,
KOMIIOHEHT. BaskHOCTH HOP- KOHTPOJIbHBIE
MUPOBKH JaHHBIX. [Ipeno6- BOTIPOCHI,
pabotka manHbIX. Pabora ¢ VHIUBUYAJIbHBIC
MPOMYIIEHHBIMU 3HaYe- 3a7aHus K
HUSIMHU. 1a00paTOPHBIM
3aHATHIM
4, Pasnen 4. OcHOBBI MamuH- | 2 4 10 16 TECTOBBIN KOHTPOJIb,
HOTo 00y4eHHUs U OCHOBHBIE KOHTPOJIbHBIE
THIIBI 3a7ad4. BOTIPOCHI,
Knaccudukanus 3a1a4 JTOKJIA]I,
MAaIIHHHOTO O0yUYeHUSI. WHIUBUIYATbHBIC
3a7aHus K
1a00paTOPHBIM
3aHATHIM
5. Paznmen 5. OOyuenue Ha He- | 2 4 10 16 TECTOBBIN
pa3Me4YeHHBIX JIAHHBIX. KOHTPOJIb,
Kiacrepuzanus. KOHTPOJIbHBIE
Hepapxuueckas BOTIPOCHI,
KJIaCTePU3AIIHS. WHIUBUIYATbHBIC
3a7aHus K
1a00paTOPHBIM
3aHATHIM




6 Paznen 6. 3amaun oOyuenus | 2 4 10 16 TECTOBBIN
¢ yuuteneM. PasnencHue KOHTPOJIb,

JNAHHBIX Ha oOydwarommue | KOHTPOJIbHBIE

TECTOBBIE. BOTIPOCHI,
WH/IMBUyaJIbHbIC
3a/1aHus K
1a60paTOPHBIM
3aHSITHIIM

7 Pasnen 7. IlocranoBka 3a- | 2 4 10 16 TECTOBBIN KOHTPOJIb,
Jauu perpeccuu. JInHeHbli KOHTPOJIbHBIE
pEerpecCUOHHBIN aHAJIH3. BOIIPOCHI

8 Paznen 8. IlocranoBka 3a- | 2 4 10 16 | TecTOBBI KOHTPOJIB,
Jauu KJIaccu(uKanuy, KOHTPOJIbHBIE
0030p OCHOBHBIX METOJIOB BOTIPOCHI
ec pemieHus. buHapHas wu
MHOTOKJIacCOBast
KJ1accuukarms.

9 Pazmen 9.  Ancambmm | 2 4 10 16 | TecTOBBIi KOHTPOJIb,
QITOPUTMOB  MAIIMHHOTO KOHTPOJIbHBIE
oOydeHus. ArperupoBaHUe BOTIPOCHI,

MOJIeIICH. AncamOu WH/IMBUyaJIbHbIC

PEIIAOIINX JICPEBHEB. 3a/1aHus K
71a00paTOPHBIM
3aHITHSIM

10 | BueayautopHas 15 NunuBuayanbHble U
KOHTaKTHas pabora TPYIIIOBBIE

KOHCYJIbTAIlNH

11 | IIpomexyTouHas 0,5 | 3auer c oneHkon
aTTecTarus

HUTOI'O gacoB B cemecTpe 18 | 36 88 144




4.2.2. JIeKIIHOHHBIH Kypc

Ne HaumenoBanue HaumenoBanue TeMbI Conep:kanue JeKuuu Bcer

n/n pasuesa JIEKIIUH 0

AUCHHUILIMHBI qlco
1 2 3 4 5

Cemectp 6

1. | Pazmen 1. 1.1 Beeneunue B [IpuMepsI UCTIOIB30BAHKS METOJIOB 2
Beenenue B MPEeIMETHYIO 00JacTh | MAIIMHHOTO OOYYCHUS ISt
MpeIMETHYI0 00J1acTh MalIMHHOTO O0yueHus: | mpakTudeckux 3anad. Kpatkuii
MAIIMHHOTO O0YYEHHSI. 0030p cuHTaKcuca s3bika Python.
[ToBTOpEHNE OCHOB Berpoennsbie onepanuu U GyHKIHH,
MIPOrpaMMHUPOBAHHMSI HA THUTIBI U CTPYKTYPBI TaHHBIX.
s3pike Python.

1.2 TIpumepsnr Kpartkuii 0030p cuHTaKkcuca si3bIka

HCIIOJIb30BAHUA Python. Berpoennsie oneparum u

METOJI0B MAIIMHHOTO (YHKIIUY, TUTIBI U CTPYKTYPBI

o0y4eHHs Ui peuieHus | JaHHbIX. [IoBTOpeHne 0CHOB

MPUKIIAIHBIX 33/1a4. IPOTPaAMMHUPOBAHUS HA SI3bIKE
Python

2. | Paznen 2. 2.1bubmorexku NumPy | bubmuoreku NumPy u SciPy. 2
3HaKOMCTBO CO u SciPy. Marpurisr. Marpurisl. PazpexeHHbie MaTpHULIbIL.
crenuaan3upoBaHHbIMU | Pa3zpe:xeHHble WNHnexkcupoBanue, cpessl.

OubIMOTEeKaMH s3bIKA MaTpHIIBL. OO0benrHeHe MacCUBOB.

MIPOTPaMMHUPOBAHUS WNunexkcuposanue, bubnuoteka pandas. 3ampocs! K

Python st HayuHBIX CpE3Bl. TabaumaM: BeIOOpKa

pacueToB MaHATU3a CTPOK/CTOJIOIOB 110 33JaHHBIM

naHHbIX. NumPy, KkputepusiM. Moauduxanus

SciPy, pandas.. a5IeMeHTOB TabnuIiel. JloOaBneHue
CTpok/cTonbnoB. I'pynnupoBka u
arperupoBaHHe.

3 | Pazgen 3. 3.1 BaxHocTh OnucarensHbie cTaTUCTUKH. O030p 2
MeTto/1 TaBHBIX HOPMHUPOBKH JIaHHBIX. | OuOmmotek matplotlib, seaborn,
KomnoHeHT. Baxxnocts | [IpenoOpaboTrka bokeh. ba3obie TumbI
HOPMHUPOBKH JIAHHBIX. | JTAHHBIX BH3YyaJIM3aIliH JJAHHBIX
[TpenobpaboTka
naHHbIX. Pabora ¢ 3.2. TlpenobpaboTka 3HAKOMCTBO ¢ OuOIMoTeKo# SCikit-
MPOMYIIEHHBIMHU naHHbIX. PaboTa ¢ learn (sklearn).Ilpenobpabotka
3HAYCHUSIMHU. MIPOITYIIEHHBIMH JaHHBIX.MeTOo/T TJIaBHBIX

3HAYCHUSMHU. KOMIIOHEHT.
PaGora ¢ nponyuieHHBIMU
3HAYEHUSIMU

4 | Paznen 4. 4.1.3agaun MmamHHOTO | OGyUueHue ¢ yuuresnaeMm U o0ydyeHue 2
OCHOBBI MalIMHHOTO 00y4eHHUs. 6e3 yuurens. Kimaccsl 3amau
00y4eHHSI 1 OCHOBHBIC MAIlTMHHOTO O0YYCHUS: perpeccusl,
THUTIBI 33]1a4. KIaccuUKaLUs, KIACTCPHBIHA
Knaccudukanms 3agaq aHaJIn3, IOMCK aHOMAaJIUH.
MAaIIMHHOTO 00yUYeHUSI.

5 | Pazmen 5. 5.1. Knacrepusanus. Hcnonbp3oBanue METOIOB 2




OO6yuenue Ha Hepapxuueckas CHIDKEHUS Pa3MEPHOCTH U METOJIOB

HEpa3MEYEeHHBIX KJIaCTEepH3aIHs KJIaCTepH3alluu B 33/1a4e

JAHHBIX. pacrno3HaBaHUs PyKOMHCHBIX LUpp

Knacrepuzamnmsi. (MNIST).

Hepapxuueckas

KJIacTepU3aLusl. 5.2. Meton Kcpennux, | O630p METOJ0B KilacTepH3alny,

DBSCAN wu np. peaTn30BaHHBIX B OMOJINOTEKE

sklearn PaboTa ¢ cuHTeTHUECKIMH
JTAHHBIMU

Paznen 6. 6.1. Paznenenue [Ipumeps! 3a1ay 00yueHus ¢

3amaun 00ydeHus ¢
yuureneM. Pa3nenenue
JAHHBIX Ha 00yyaroIme
U TECTOBBIE.

JAHHBIX Ha 00ydJaronue
U TECTOBBIE.
Onpenenenue
epeoO0yICHHOCTH
MOJIENHN

yuuteneM. BaxxHocts onpeznenenus
LIEJIEBOM METPUKH KA4ECTBA.

6.2. Kputepun ouneHku
Ka4ecTBa IOJYyYCHHBIX
Mozenen

CpaBHeHUE pa3JIMYHBIX METPUK
KadecTBa Moneneil. Pabora ¢
HecOaJaHCUPOBaHHBIMU HAOOpaMH.

Paznen 7.
[TocTanoBka 3anauu
perpeccuu. JInHeHbII

7.1.JIuneitHbIperpecc
WOHHBIN aHanu3. OT6op
MIPU3HAKOB,KOJUIMHEAPH

OO0benuHEeHne aNropuTMOB,
peann30BaHHBIX B sklearn, B
IETIOYKH U KOHBEHEPHI C MTOMOIIBIO

PErpeCCUOHHBIN OCTb, BIIUSITEIbLHBIE kiacca Pipeline. Peanuzamus

aHaJu3. HaOJI0ACHU S, aHATIN3 PETPECCUOHHBIX U
OCTaTKOB KJIacCU(UKALIMOHHBIX MOZEINEH C

nomorpio sklearn

7.2.Henapamerpuuecka | Pabora ¢ cuHTeTHYECKUMU
saperpeccus (1aepHoe naHHbIMU.CaMOCTOsATEbHAS
crnaxuBanue). L1 u L2 | peanuzanusMerona rpaiMeHTHOTO
perynspusanus. CIycka
Mertpuku KadecTBa.

Paznen 8. 8.1. ITocTtaHoBKa Peanuzanus kmaccudukamoHHbIX

ITocraHoBka 3agauu
kinaccudukanyum, 0630p
OCHOBHEIX METOJIOB €€
peuienus. buHapHas u
MHOT'OKJIACCOBast
KJIacCU(pUKAIIHS.

3a1a4u
Kkiaccudukanuu, 0630p
OCHOBHBIX METOOB €€
peueHus.

Mojeleil ¢ moMousio sklearn.
Peanmusanus Mojesiel Ha OCHOBE
Meronaa k-ommkalmux cocenein

8.2. Jloructuueckas
perpeccus. Pemaromue
nepeBbs. MeTpuku
Ka4yecTB
KJaccupuKauu
(TouHOCTH/CTIEIU(PUIHO
ctb, ROC-kpuBas,
IO T IO KPUBOHA)

MeTo/1 TOTHCTUYECKON PETPECCHH.
CaMocTosTeIbHas peann3arus
MeTO/1a TPAJAMEHTHOTO CITYCKa.
Peanm3arus pemaromniero aepesa.




9 | Pazmen 9. AncamMOu Peanuzanmsg Mopesneii ¢ ITOMOIILIO 2
AHcamM05i1 JITOPUTMOB | aJITOPUTMOB METO/1a TPaAUEHTHOT 0 OyCTHHTa,
MalIMHHOTO OOYyYEHHUs. | MAaIMHHOTO OOYyYeHHUs. | METO/a CIy4aiHoro Jjeca.

ArperupoBaHue binenanuHr u cTekkuHr. MeToabl
Mozener. Aacamoan otOopa npu3HakoB. ONTUMH3AIUS
peliaronmx 1epeBbeB TUIIEpIapaMeTpoB.
NTOI'O gacos: 18
4.2.3. JJabopaTopHblii NPAKTHKYM
Ne HaunmenoBanue Beer
HaumenoBanme Conepxanue 0
ceme pasjena . .,
crpa N — Ja00opaTopHOii padoThI JJabopaTopHoii padoThI 4aco
B
1 2 3 4 5
Cemectp 6
7 | Pazmen 1. JlaGopaTtopnast pabota Jlaboparopuas pabota 4
Beenenue B «OcHOBHI s13b1Ka Pythony. npeIHa3HaueHa JJis
IPEIMETHYIO 03HAKOMJICHUS
007acTb. 00y4aroIIUXCs C A3BIKOM
Python u momoru B
BBITIOJTHEHUH Ta00PaTOPHBIX
Y IIPOEKTHBIX 3a/1aHuil. B
Hel o0yyaromecs mo3TamHo
MIPOXOMST BCE OCHOBHBIE
acTeKTa sI3bIKa
7 | Pazmen 2. JlaGopaTtopHnast pabota JlaGopartopnast pabota, B 4
3HAKOMCTBO CO «Knaccuduxarus 1aHHbIX» | KOTOPOH HAUMHAETCS
CIeIUaTU3UPOBAHHBI W3YYCHUE TTPUHIIAIIOB

MH OHOIMOTEKaMU
SI3BIKA
POrPaMMHUPOBAHUS
Python g HayuHbIX
pacyeToB U aHaIu3a
JnaHHbIX. NumPy,
SciPy, pandas.

MalMHHOro 00y4eHus. B
Hel oOyuatonirecst OynyT
YUUTBCS paboTaTh C
rpaduueckoit uHGpopmaruei
Y TIPOU3BOJIUTH aHATIN3
MOJTyYCHHBIX JIaHHBIX U
CaMOCTOSITENIEHO CTPOUTH
MPOCTEUIIIHI
KJaccuukarop.

JlaGopaTtopHnast pabota
«OcHoBbI paboTs! ¢ Pandasy»

Pandas — ato 6ubmnoreka
s3pika Python, kotopas
MO3BOJISIET CO3/1aBaTh
00BEKTHI, B KOTOPBIX JaHHBIE
XpaHATCS B TAOTMYIHON
dbopme.DTo mepBas
nabopaTopHas padora,
cBs3anHas ¢ Pandas. B et
obOyyaromuecs pazoepyr

10



CTPYKTYpPY H OCHOBHBIE
GbyHKIMUAAHHON
OHOJINOTEKH.

Pa3nen 3.
MeTton ritaBHBIX
KOMIIOHEHT.
BaxnHocTth

HOPMUPOBKH JAHHBIX.

[Ipeno6paboTka
naHHbBIX. Pabora ¢
IPOIMYIIEHHBIMU
3HAYEHUSIMU.

JlaGopaTopHas pabora
«Knaccudukanus MeToaoM
"K-0amxaiimmx cocenein'»

B naboparopnotii padore
paccMaTpuBaTLCS METO]T
MalMHHOTO 00y4yeHus «K-
Omkaiux coceneii», a
TaKXe ero MOJI0KUTEIbHbIC
U OTPUIIATEIHLHBIC CTOPOHEI;
paccMaTpuBaeTCs
OoubnoTeKa st
BU3YaJIM3alluU JTAaHHBIX U
MaTEeMaTHYECKOTO aHATN3a
«matplotliby;

Pasnen 4. OcHoBBI

JlaGopartopnast pabota

B nannoii pabote

MAaIIMHHOTO «AHaNu3 JaHHbIX C oOyuyaromuecs: HayJaTcst
o0y4deHus u nomoineto Pandasy JIeNaTh Cpe3bl, TPYNIHUPOBKH,
OCHOBHBIE TUIIBI MH/IEKCALMIO IaHHBIX 110
3ajad4. pa3HBIM IMapaMeTpaM, a
Knaccugukanus TaKXe CTPOUTH I'paduKH 110
33124 MaliuHHOTO CO3/IaHHBIM CpE3aM.
o0OyueHusl.
Pazpnen 5. JlaGopatopHas pabota | OnHUM M3 caMBbIX POCTHIX
OO0yueHue Ha «/lepeBbs pereHui» JUUISl TOHUMAaHUS SIBIIETCS
HEepa3MEe4YeHHBIX kiaccugukarop «peso
JTAHHBIX. pemeHnii». Jta MoIeb
Knacrepuzanusi. CTPOMUT «JIEPEBO» KJIACCOB, Y
Uepapxudeckas KaXJIOTO U3 KOTOPBIX €CTh
KJIacTepU3alus. CBOU IapaMeTpBhl.
ITonmaparomniue mox 3TH
napaMeTphbl JaHHbIE
MPUYHCIISIOTCS K TOMY HITH
MHOMY Kiaccy. Monens
OUYECHb YYBCTBUTEIFHA K
MepeoOyICHHIO U TAHHBIM,
KOTOPBIE MOJTyJaeT Ha BXO/I.
Pa3nen 6. JlaGopatopHas CrnyyaiiHblii Jiec SBISETCS
3anaun 00y4yeHus ¢ pabota«Metonn ciydailHOTO | MOJIU(ULIIMPOBAHHBIM
YUUTENEM. aeca» BapuaHToM «JlpeBa

Pa3nenenne nanHeIX
Ha oOydaroriue
HUTECTOBEIE.

pPELIECHHIT» U HE UMEET BCEX
ero OTpHUIATEIbHbIX
0COOEHHOM, HarpuMep, OH
HE YyBCTBUTEJEH K
nepeoOydenHuto. B
nabopaTopHoii pabote Oyzaer
PaccMOTPEHO CTPOECHHE
JAHHOTO METO0JIa
KJaccupukanuu u
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MTOTOBOPHUM 00 €ro
YCTPOMCTBE.

7 | Paznmen 7. JlaGopatopHas pabora | JIunelinas perpeccus 4
[TocranoBka 3aauu «Jluneitnas perpeccusi» SBIISIETCS. OTHUM M3 CaMbIX
perpeccum. YHHUBEPCAJIBHBIX METOIOB
JIuneiHbIi MalTuHHOTO 00Yy4eHHUS, T.K.
perpecCHOHHBIN MOJKET IPUHUMATH Ha BXOJI
aHaJIu3. JAaHHBIC PA3IUYHBIX THUIIOBU

cTpykryp. Takxke nanHas
MOJIeJIb IOCTaTOYHO
YCTOWYHUBA K TIEPEOOYICHHUIO
uuMeeT OOJIBIITYI0 CKOPOCTh
00pabOTKHM JaHHBIX.

7 Paznen 8. JlaGopaTopHas pabota | B mocnennue rosl 4
[TocTanoBka 3amaun «Pabota ¢ OpenCV» MalIuHHOE 3pEHUE
KJ1accU(pUKaluy, MOJTYYHII0 OOJIBIILYIO
0030p OCHOBHBIX OTJIACKY M BBI3BAJIO HHTEPEC
METOJIOB €€ PEIICHUSI. CO CTOPOHBI HE TOJIBKO
bunapnas u VYEHBIX, HO U PA3JIMYHBIX
MHOTOKJIacCcOBast UH)XEHEPOB U
KJIacCU(pUKaIU. pa3paboTUNKOB

«UHTEJUIEKTYaIbHBIX)
IIpUIIoKeHu. B
nabopaTopHoii pabote
oOyyJarommecs pacCMOTPAT
BapHUaHT OMOIMOTEKH
OpenCV, HanucanHOM Ha
a3bike «C++» s Python,

7 | Pazmen 9. JlaGopaTopHas pabora | JlaboparopHas pabota 4
AHcambu «MamunHHOEe  3peHHe W | IO3BOJIMT OOYYIOIIMMCS
aJTOPUTMOB pacro3HaBaHue iy | OOnbIIe yroyOuThes B
MAIIMHHOTO BpEAIbHOM BPEMEHH U3y4eHHe OMOIMOTEeKH
o0OyueHusl. OpenCV, a Taxxe Hay4uT UX

UCIOJIb30BaTh

opUIHAIbHYIO

JIOKYMEHTAITUIO K

IPOTPAMMHBIM MTPOTYKTaM
HUTOIO: 36

4.2.4. Tlpaktuueckue 3ansitusi (He npenycMoTpeHbl yIeOHBIM TIAHOM)
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4.3. CAMOCTOSATEJBHASA PABOTA OBYIHAIOIIET OCA

Ne HaumenoBaHue pasjaesa Ne Buan1 CPO Bcero
n/n (TeMbI) TUCHHUILJIMHBI n/n 4acoB
1 2 3 4 5

Cemectp 6

1. Pazgen 1. 1.1. | CamocrosiTenpHOE U3YYCHHE MaTepuana mo 6
BBenenue B mpeIMeTHYIO Teme «BBeieHre B MallIMHHOE 00y4YeHHE
00J1aCTh. 1.2. | PaboTa ¢ OCHOBHOI 1 JIOTIOTHUTEIHLHOU

auTeparypoil. UTeHne KOHCIIEKTa JIEKIUH.
[ToaroroBka k 1a60paTOPHBIM PabOTAM.

1.3. | YcraHnoBka u Hadaino pabotsl ¢ Python

1.4 N3ydenue koHcnekTa JeKiuii. Boimonnenus
WHMBUIYAIbHBIX 33JIaHUH TI0
nabopaTopHoOi pabdoTe.

1.5 [ToaroroBka K 1a00pPaTOPHBIM 3aHATHUSIM.
[ToaroroBka Kk TECTUPOBAHUIO IO IEPBOMY
pazneny.

2. Pasznen 2. 2.1. UreHne KOHCIIEKTA JICKIINA, paboTa ¢ 12
3HAKOMCTBO CO muteparypoi. [logroroska
CHeIHATN3UPOBAHHBIMU 1a00paTOpHBIM paboTam.

OnOIMOTEeKAMH SI3BIKA 2.2. | Pabora c TEeKIIMOHHBIM MaTEPUATIOM, TIOUCK
nporpamMmmupoBanus Python U 0030p TUTEPATyPhI U DIEKTPOHHBIX
JUTSL HAYYHBIX PacyeTOB VMCTOYHUKOB UH(POPMAITUH 110 TEME
“aHaiu3a JaHHbIX. NumPy, MIPAKTUYECKUX 3aHATHI
SciPy, pandas. 2.3. PaGora ¢ IeKIIMOHHBIM MaTEepPHUaIOM, MTOUCK
1 0030p TUTEPATYPHI U AIEKTPOHHBIX
UCTOYHUKOB
24 [ToaroToBKa K TECTUPOBAHUIO 110 BTOPOMY
pazzeny.

3. Paznen 3. 3.1 | Pabora ¢ JTEeKIIMOHHBIM MaTEPUAIIOM. 10
MeTto/1 TIaBHBIX Omnepartopsl sI3pIKa MPOrPAMMHUPOBAHUSI.
KOMITOHEHT. BaxxHOoCTh 3.2 [IpopaboTtka nekmuii. Pabora ¢
HOPMHUPOBKH JTaHHBIX. ANEKTPOHHBIMU UCTOYHUKAMHU.

[IpenobpaboTka TaHHBIX. 3.3 [ToaroroBka K TECTUPOBAHUIO MO TEMaM
PaGora ¢ mponyiieHHBIMU TPETHETO pa3feiia
3HAYCHUSMHU.

4, Pasnen 4. OcHOBEI 4.1 PaGora c IeKIIMOHHBIM MaTEPHUATIOM, TTOUCK 10
MAaIIMHHOTO O0yJeHUS U 1 0030p JUTEPATYPHI U IIEKTPOHHBIX
OCHOBHBIE THUIIBI 33/14. HMCTOYHUKOB
Knaccudukarms 3anaq 4.2 [IpopaboTka anropuT™MOB peleHus 3a1a4
MalIMHHOTO O0yUYeHUs 13 To

. JTOTOBKA K TECTHPOBAHHIO TIO
YETBEPTOMY Pa3eiy.

5 Pasnen 5. 5.1. Pabora c JIeKIIMOHHBIM MaTEPHATIOM. 10
OOyueHnue Ha Onepartopsl si3bIKa MPOTPAMMUPOBAHHS.
HEpa3MEUCHHBIX JaHHBIX. 5.2 [TpopaboTka anropuTMOB pelICHHS 3a/1a4
Knacrepuzanus. JIOTHYECKOTr0 MPOrpaMMHUPOBAHHUS
Hepapxuueckas 53 JleTanpHOE U3yueHue Mozaenu «Jpeso
KJIacTepU3aLys. peLIeHu»
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6 Pasznen 6. 6.1 PaboTa c nmeKImoHHBIM MaTepUaIoM, MTOUCK 10
3amaun o0y4eHus ¢ 1 0030p JIUTEpaTypPhl U IIEKTPOHHBIX
yuuresnem. Pa3znenenue UCTOYHUKOB
TAaHHBIX HAa 00ydaroIue u 6.2 | UreHue KOHCIEKTA JICKIIUH, paboTa C
TECTOBBIE. autepatypoid. [lonroroBka k
1a00paToOpHEIM paboTam.
6.3 [ToaroroBka K TECTUPOBAHUIO 10 MATOMY
pazzeny.
7 Pasnen 7. 7.1. UreHne KOHCIIEKTA JICKIIUA, paboTa ¢ 10
ITocTanoBka 3agaun mureparypoi. [logroroska
perpeccuu. JInHeHbIi 1abopaTOpHBIM paboTam.
PErpeECCUOHHBIN AHAIIN3. 7.2 PaboTa c neKImoHHBIM MaTepraIoM, IOUCK
1 0030p JUTEPATYPHI U JIEKTPOHHBIX
UCTOYHUKOB MH(POPMAIUH 110 TEME
MPAKTUYECKUX 3aHATHI
7.3 [ToarotroBka K TECTUPOBAHUIO MO CEALMOMY
pazneny.
8 Pasnen 8. 8.1 UreHne KOHCIIEKTA JICKIINA, paboTa ¢ 10
ITocTanoBka 3anaun muteparypoi. [logroroska
kiaccudukamnuu, 0630p 1a00paTOPHBIM paboTam.
OCHOBHBIX METOJIOB €€ 8.2 UteHue KOHCIEKTa JISKIHi, padoTa ¢
peuienus. bunapHas u nuteparypoi. [logroroka k
MHOTOKJIaCCOBast 71a00paTOpHBIM paboTam.
KIaccupuKaIus. 8.3 [ToarotroBka K TECTUPOBAHUIO [0 BOCBMOMY
pazneny.
9 Paznen 9. 9.1 | Yrenue KOHCHEKTA JIEKINH, paboTa ¢ 10
AHcamM011 alITOpUTMOB autepatypoid. [lonroroBka
MaITUHHOTO 00Y4YEeHHUSI. 1abopaTOpHBIM paboTam.
9.2 UreHne KOHCIIEKTa JIEKIIUi, paboTa ¢
nuteparypoil. [loaroroska k
1a00paTOpHBIM paboTam.
9.3 [loAroToBKa K UTOTOBOMY TECTHPOBAHUIO
HUTOI'O 4yacos: 88
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5. HEPEYEHb YHEBHO-METOJAWYECKOI'O OBECHHEYEHMS ]I
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA ITO JUCHUIIJIMHE

5.1. Meroanueckne yKa3aHus 1JIsl OATOTOBKH 00Y4al0IIMXCS K JIEKIMOHHBIM 3aHATUAM

BeaymuM MeTonoM B JIEKIMHM BBICTYHNAeT YCTHOE H3JIOKEHHE Y4eOHOro MaTepuala,
COIIPOBOKAAONIEECS JEMOHCTpAIeld BUACOMMIBMOB, CXEM, IUIAKaTOB, IIOKa30M MOJIEIeH,
puOOPOB, MAKETOB, UCIIOJIB30BAHUE MYJIBTUMEINA ANIAPATYPHI.

Jlexuust ABNSIETCA UCXOHOW (HOPMOI BCETro yUeOHOT0 Mpolecca, UTpaeT HaPaBJISIOIIYIO U
OPraHMU3YIOLLYIO POJIb B CAaMOCTOSATENIBHOM U3YUYE€HUHU IIpeaMeTa. BaskHelas poiib JIEKIUK
3aKJIFOYAETCs B JINYHOM BO3JEHCTBUU JIEKTOPA HA ayJAUTOPHUIO.

Ha nexumsax packpbIBarOTCSI OCHOBHBIE TEOPETHYECKHE ACIEKTBI, IPUBOAATCS IPUMEPHI
peanu3aly Ha MPAaKTHKE, OCBEUIACTCS JOCTUTHYTHIM YpOBEHb (hOpMalu3alliyl JIEATEILHOCTH IO
aBTOMATU3aLMA SKOHOMHYECKHUX IPOLIECCOB.

OcBoeHne UCIUTUTMHBI TPEIoIaraeT CICAYIONINe HAapaBIeHUs! paOdOTHI:

- U3y4YECHHE NNOHATUIHOIO anmnapara JUCLUIIINHBL

- U3y4YEHHE TEM CaMOCTOSITENIbHOM MOATOTOBKH 110 Y4EOHO-TEMATUYECKOMY IUIAHY;
- paboTy HaJl OCHOBHOM U JIOTIOJIHUTENILHON JINTEPaTypOii;

- U3y4YEHHE BOIIPOCOB /Il CAMOKOHTPOJIS (CaMOIIPOBEPKH);

- CaMOIOJTrOTOBKA K IPAKTUYECKUM U APYTUM BUIAM 3aHATHI;

- caMoCToOsTeNNbHAas padoTa 00y4aroUIerocs npu NOAroTOBKE K IK3aMEHY;

- caMocCTosTeNNbHas paboTa o0yyaromierocst B OnOIMoTeKe;

- U3y4YEHHE CAWTOB I10 TEMaM JAUCLUIUIMHBI B ceTh «HTEepHETY.

Tpebyercsa TBOpYeckOe OTHOLICHME M K caMoi mIporpamMe y4yeOHoro kypca. Bompocsl,
COCTaBJISIIOLIME €€ cojepxaHue, o0JalalT pa3HOW CTENEHbI0 BaXXHOCTU. EcTh BoOMpoCHI,
BBINOJIHAOLIME (DYHKIIHIO IOTHUYECKOM CBA3KH CO/IEPKAaHMsI TEMBI U BCETO Kypca, MMEIOTCSl BOTIPOCHI
OMMCATENbHOIO MM Pa3bsICHUTENILHOTO XapakTepa. Bce 3TH BONpOCHl HE COCTaBISIOT CYTH,
MOHATUIHOI0, KOHLIENTYAIbHOTO COAEP KaHUS TEMbI, HO HEOOXOAMMBI JJIs LIEIOCTHOTO BOCIPUSITUS
n3ydaeMbix npobsieM. [IpopaboTka JIEKIIMOHHOTO Kypca SIBISETCS OJHOM W3 BaXKHBIX AKTHBHBIX
¢dopm camocTosaTenbHOIN padoThl. Jlekuus npenogaBarens He sIBISETCS 03BYYEHHBIM YY€OHHMKOM, a
MIpe/ICTaBIseT U0 €r0 MHIMBUIyaIbHOTO TBOpUYecTBa. OH YUTAET CBOW aBTOPCKUN KypC CO CBOEH
JIOTUKOM €O CBOMMM TEOPETHUECKUMHU U METOAMYECKHMHU IOAXOAAMHU. DTO JENaeT JEKUNOHHBIN
KypC KOHKPETHOrO IpernojaBaTelis WHAUBUAYAIbHO-TMYHOCTHBIM COOBITHEM, KOTOPBIM BpSAI JIU
oOyuyaromemycsi CTOUT npeHedperats. Kpome Toro, B cBOMX JEKIMIX MpENoAaBaTelb CTPEMHUTCS
MIPEO0JI0JIETh MHOTHE HEAOCTATKH, MPHUCYIINE OMYOJIMKOBAHHBIM Y4eOHUKaM, Y4eOHBIM MOCOOUSM,
JEKUMOHHBIM KypcaMm. KoJM4yecTBO 4acoB, OTBEIEHHBIX IS JIEKIIMOHHOTO Kypca, HE IO3BOJIAET
peann3oBaTh B JEKIHMIAX BECh 00bEM COAEp)KaHUS TUCHMILIMHBL. McXonas U3 3TOro, KaXKablil JeKTop
CO37]a€T CBOIO TEMATHUKY JIEKIIMHA, KOTOPYI0 B YCTHOW WJIM MHChbMEHHOW (opme mMpeacTaBiseT
oOyyaromumcsi TpuU TepBod Bcrpede. BaxkHo oOywatomemycs TOHSATb, YTO JIEKLIUS €CTh
cBOoeoOpa3Hasi TBOpueckas gopma camMoCTOSTeNbHOM paboTel. Hago meiTaThes cTaTh akTUBHBIM
COYYaCTHUKOM JIEKLIUU: yMaTh, CPAaBHUBATh U3BECTHOE C BHOBb MOJYyYa€MbIMU 3HAHUSMH, BOMTH B
JIOTUKY W3JI0KEHHUS MaTepuana JEKTOpOM, 0 BO3MOKHOCTH BCTyHNaTh C HHMM B MBICJICHHYIO
nosieMuky. BIIO Bpems nekium MOXHO 3a/1aTh JIEKTOpYy Bompoc. Bompocsl MoxkHO 3anats u BI1IO
BpeMs nepepbiBa (MMCbMEHHO WM YCTHO), a TaK)Ke MOoCe JEKIUU WU Mepel HadyaloM O4YepeqHOM.
Jlextop HaiieT popMbI U CIOCOOBI pearnpoBaHUs Ha BOIPOCHI 00YUYAIOIITUXCS.

OOyuaromuiics, TOTOBACh K JEKIMOHHOMY 3aHSTHIO, BKJIIOUAET BBIMOJHEHHE BCEX BHUOB
3aJlaHUMl pa3MEIICHHBIX B KaXJOW JIEKUMHU, T.€. 3aJaHUs BBINOJHSIOTCSA €lle 10 JEKIHOHHOIO
3aHATHUS IO COOTBETCTBYIOMIEH TeMe. B X0/1e TeKIIMOHHBIX 3aHATUH, 00 YyJarOIIHICS JOKEH:

- BECTU KOHCHIEKTUPOBAHUE JIEKIIMOHHOTO MaTepHala,

- o0pamare BHUMaHME€ Ha TEPMHUHBl M OIpEIENeHHs, a Takke (HOPMYIUPOBKH,
pacKpbIBalOIIME COACPXKAHME TEX WIM HMHBIX SBJIEHUH U MPOLIECCOB, HAy4YHbIE BBIBOJBI U
IIPAKTUYECKUE PEKOMEHIAUH.

- oOyyaromuicss JODKEH OCTaBUTh B pabOYMX KOHCIIEKTaX MOJs, Ha KOTOPBIX JEJIaeT
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IIOMETKH W3 PEKOMEHJOBAHHOM JIMTEPATYphl, JOMOIHIIONIME MaTeprall MPOCIYIIaHHON JIEKIUH, a
TaK)Ke MOJYEPKUBAIOIINE 0COOYIO Ba)KHOCTD TE€X WM UHBIX TEOPETUYECKUX MOJIOKEHUI

- oOyuaromuiics JOJDKEH 3aJaBaTh IIPENOJABATEN0 YTOYHSIOIIME BOIPOCHl C LENbIO
YSICHEHUs TEOPETUYECKUX ITOJI0KEHUH, a TaK K€ Pa3peIleHNs CIIOPHBIX CUTyalul;

- Jopa0aThlBaTh CBOM KOHCIIEKT JIEKLMH, Jedas B HEM COOTBETCTBYIOLIME 3alluCu M3
JTUTEPaTyphl, PEKOMEHIOBAHHOM TMperoaaBaTesieM M IMPeIyCMOTPEHHOH Y4eOHOH NpOorpaMMoi.
OOyuaronuiics JOJKEH yMETh IPOBOJUTh Napajuleib TEKYLEH JEKIUH ¢ IPeALEeCTBYIOIIEH.

5.2. Meroauyeckue YKa3aHuUsl JIsi MOATOTOBKH O0Yy4YalOIIUXCHA K Jad0OpaTOPHBIM
3aHATHAM

Benymeit nunaktudyeckod Uenbio JTAOOPATOPHBIX 3aHITUNA SIBISETCS CHUCTEMaTH3alus |
00001IeHNe 3HAHUN TI0 M3y4aeMOW Teme, MPUOOpPETEHHE MPAKTUYECKHX HABBIKOB 10 TOMY WIIH
JIpyromy paszieny Kypca, 3aKperieHue MoydeHHbIX TeOpeTHUeCKUX 3HaHui. JlabopaTopHbie pabOThI
CONPOBOXKAAIOT U TOAJCPKUBAOT JICKIIMOHHBIN KYpC.

OOyyaromuiicsi ODKEH MOATOTOBUTHCS K BBINOJIHEHHIO JIA0OPATOPHBIX pPadOT CTPOro B
COOTBETCTBHH C COJICPIKAHUEM Kypca.

B Hawanme kaxmoro naboOpaTOpHOrO 3aHATHS OOYYAIONIMICS JOJDKCH O3HAKOMHUTBCS C
TEOPETUYECKIM MAaTEPHAIOM, HEOOXOAUMBIM JIJISl BBIIIOJIHEHUS TEKYILEH 1abopaTOpHOM paboThI.

[ToArOTOBUTH OTBETHI HAa KOHTPOJBHBIC BOIPOCHI, KOTOPBIC MPEACTABISIOTCS B KOHIIE
Ka)KJI0H J1abopaTopHOi paOOTHI.

Kaxnas mabGopaTtopHasi paboTa COJAEPKHT CIHCOK HWHAMBUIAYaJIbHBIX 3aJaHUM, Ha
BBITIOJTHEHUE KOTOPHIX 00Y4aIOIIUNACS JOHKEH ObITh TOTOBBIM.

[TomrydeHHBbIC pE3yabTATHl BBITOJHEHUS JIAOOPATOPHOW padOThl OOYYAIOIIUICS TOJDKEH
yMeTb 0()OPMUTH U OBITH TOTOBBIM K YCTHOM 3aIllUTe.

5.3. Meroan4yecknue yKa3aHusl JJIsi NOATOTOBKH O0Y4YAOIIMXCH K HNPaKTHYECKHM
3aHATUHAM (He npedycmompen yueOHbIM NAAHOM)

5.4. MeTonnueckne yKa3aHusl 10 CAMOCTOSATE/IbLHOM padoTe 00yyaromuxcs

CamocrosTrenbHas paboTa 00yyaronuxcs BKIOYAET B ceOs BBINOJIHEHHWE Pa3IM4HOIO poja
3aJJaHUi, KOTOpble OPHUEHTHPOBaHbI Ha Oojiee TIIyOOKOE YCBOEGHHE MaTepuaia H3ydaeMoi
mcnUIUIAHEL [1o Kaxmoil TeMe MUCIUIUTHHBI 00yJaromuMCes MpeIaracTcsl MepeueHb 3aanui IS
caMoCTOSITeNIbHON paboThl. K BBIMOTHEHHIO 3aJaHUH JJ11 CAMOCTOSITENIbHON pabOThl IPEABSBIISIOTCS
creayromue TpeOOBaHMS: 33aJaHHUs JOJDKHBI HCIIONHSATHCS CAMOCTOSITENIEHO M TPENCTABISATHCS B
YCTAHOBJICHHBIM CPOK, a TaK)K€ COOTBETCTBOBATH YCTAHOBJICHHBIM TPEOOBAHUSAM MO OGOPMIICHHIO.
OObyyaromumcs ciaenyer:

- PYKOBOJCTBOBAThCsI Ipa)uKOM CaMOCTOSITEIbHOM paboThl, ONpeieTIeHHbIM Ha Kadepe;

- BBITIOJTHATH BCE TUIAHOBBIC 3a/IaHUS, BBIJABAEMbIC TPETOIaBaTeIeM ISl CAMOCTOSTEITHHOTO
BBINOJIHEHUS, U pa30upaTh Ha JJAOOPATOPHBIX U KOHCYJBTAIMAX HESICHBIE BOIIPOCHI;

- TpU TIOATOTOBKE K OSK3aMEHy TMapajulebHO MpOopadaThiBaTh COOTBETCTBYIOIINE
TEOpPETUYECKUE U TPAKTUUYECKUE pa3Jiesibl TUCHMIUIMHBI, (PUKCHPYS HESICHbIe MOMEHTHI Ui HX
00CYXIeHUS Ha TUTAHOBBIX KOHCYJIbTAIIHSIX.

B npouecce moAroTOBKM K MPAKTUYECKUM 3aHATHUSAM, 00ydaroIIMMcs HEOOX0MMO 00paTUTh
oco0oe BHMMaHHE Ha CaMOCTOSITEIbHOE HM3y4YCHHE PEKOMEHJOBAHHOW ydeOHO-METOIUYECKOi (a
TaKKe HAyYHOH U MOMYJSPHOI) TUTEpaTyphl.

CamocrosiTennbHas paboTa ¢ ydeOHUKaMH, YICOHBIMH TTOCOOUSIMU, HAYIHOM, CIIPAaBOYHOM
MONYJSIPHOM  JIMTEpaTypoH,  MaTepUallaMH  IepUOAMYECKUX  u3gaHul u  MHrepHera,
CTaTUCTMYECKUMM JAHHBIMU sBJsieTcs HauOoiee 3(P(QEKTUBHBIM METOAOM IOJYyYEHHs 3HaHU,
MO3BOJISICT 3HAYUTENIBHO aKTUBU3UPOBATH MPOIECC OBIaleHMs nHpopManueH, cnocodcTByeT Oomnee
IyOOKOMY YCBOGHHUIO M3Y4aeMOro Marepuana, (GOopMHpPYET y OOydaroIHuXcs CBOE OTHOIIEHUE K
KOHKPETHO mpobieme.
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bonee riybokoMy pacKpbhITHIO BOMPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOMOJIHUTEIBHOMN
JTUTEPaTypoil, PEKOMEHJOBAHHOW MpernojaBaTeeM MO KaXIOM TeMe CEeMHHApCKOrO WU
MPAKTUYECKOIO 3aHATHS, YTO IO3BOJIAET OOYYalOUIMMCSl MPOSBUTH CBOIO HMHAMBHUIYaJbHOCTH B
pamMKax BBICTYIUICHUS HA JAHHBIX 3aHSATHSX, BBISBUTH IIMPOKHHA CIIEKTP MHEHUU IO W3y4aeMOit
npobieme.

IMoaroToBKa Mpe3eHTAIMN U TOKJIA/1A

s mOATOTOBKM MpE3CHTAIIMH PEKOMEHAyeTcs Hcmoyib3oBaTh: PowerPoint, MS Word,
AcrobatReader, LaTeX-oBckmii mnaker beamer. Camas mnpocrtas mporpaMma Juisi CO3JaHUS
npeseHtanmii — MicrosoftPowerPoint. [[nsi moaroroBku mpe3eHTalid HEOOXOAMMO coOpaTh U
00paboTaTh HAYATBHYIO HHPOPMALHUIO.

[TocnenoBaTenbHOCTH NOJATOTOBKY IPE3CHTALIUN:

1. Yetko chopmynupoBaTh 1eTIb MPE3EHTAIIMN: BBl XOTHTE CBOIO ayAUTOPUIO0 MOTUBUPOBATH,
yOenuTh, 3apa3uTh KaKOM-TO ueei uin NpocTo (opMaIbHO OTUUTATHCS.

2. Onpenenuth KakoB OyzaeT (opMaT MpPEe3eHTALUU: KUBOE BBICTYIUIEHHE (TOrZa, CKOJBKO
OyZIeT ero mpoJoHKUTEILHOCTD) MM AJIEKTPOHHAS pacchulka (KakoB OyleT KOHTEKCT IPE3eHTAIINN ).

3. OtoOparhb BCIO COAEpXKATEJIbHYIO 4YacTh Ui IPE3EHTALMM U BBICTPOUTH JIOTUYECKYIO
LEMOYKY MPEeCTaBICHUS.

4. OnpeenuTh KIFYEeBbIE MOMEHTHI B COJICP)KAHUH TEKCTA U BBIJICIIUTD UX.

5. Onpenenuth BUIBI BHU3YyaldH3aluu (KapTUHKW) A7 OTOOpakKeHHUS WX Ha crlaiizax B
COOTBETCTBHH C JIOTUKOH, LENbIO U CTIeNU(PUKON MaTepHaa.

6. Ilomobpate au3aiiH U ¢GopMaTUPOBATh CHANMIBI (KOJMYECTBO KAPTHMHOK M TEKCTa, UX
pacnosoXKeHue, LBET U pa3Mep).

7. IIpoBepuTh BU3yaabHOE BOCIPUATHE IPE3CHTALIUU.

K Bumam Bu3yanu3anmuyd OTHOCSTCS WJUTIOCTPAIlMK, o0Opas3bl, JAMarpamMMbl, TaOIHUIBL.
Nnmroctpanus - mpefcTaBleHue peaabHO CYIIECTBYIONIETO 3pUTENBHOr0 psana. OOpasbl — B OTIHYHE
OT WuTIoCcTpanuii - meradopa. X HazHaueHWe - BHI3BAaTh AMOIMIO M CO3/aTh OTHOIIEHHWE K HEH,
BO3JICHCTBOBATh Ha ayAUTOpHIO. C MOMOIIBI0 XOPOIIO MPOAYMAaHHBIX M MPEICTaBIsIEMBIX 00pa3zoB,
uHbOpMaMg MOXKET HAJO0JTr0 OCTaThCsl B TAMATH 4YeloBeka. Jlmarpamma - BH3yaln3anus
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX CBs3el. X MCHONMB3yIOT A yOequTEeNbHOH IeMOHCTpaIuu
TaHHBIX, JUIS TPOCTPAHCTBEHHOTO MBINUICHUSI B JONOJHEHHWE K JioThdeckomy. Tabmuma -
KOHKPETHBIN, HATTSAHBIA U TOYHBIA MOKa3 JaHHBIX. Ee OCHOBHOE Ha3HAaueHUE - CTPYKTYypUPOBATH
WH(POPMAIIHIO, UTO MTOPOH 00JIeTrdaeT BOCTIPUSTHE JAHHBIX ayJAUTOPUEH.

[TpakTHdeckue COBETHI MO MOATOTOBKE MPE3EHTAIIMH TOTOBLTE OTAEIBHO:

® [ICYATHBIN TEKCT + Claiiapl + pa3gaTOYHbIA MaTepUAT;

e Ciaiifpl - BU3yalbHas IMojaada WHQPOpPMAalWH, KOTOpas JOJDKHA COIEpPKaTh MHHUMYM
TEKCTa, MAKCUMYM H300paXeHHUH, HECYIIIX CMBICIIOBYIO HATPY3KY, BHITJISIACTH HATJISITHO U TIPOCTO;

® TEKCTOBOE COJEp)KAHHE IMPE3EHTAIlMM — yCTHAas peuyb WIM YTEHHE, KOTopas JIOJDKHA
BKJIIOUATh apTyMEHTHI, (DAKTHI, TOKA3aTeIhCTBA M IMOIINH;

®  pEKOMEHJyeMOoe YHCIIO claiioB 17-22;

e oOs3arenpHass WHQOpPMAIUS JUISI TPE3CHTAIMHM: Tema, (aMWids ¥ HWHUIHAIBI
BBICTYIAIONIETO;, TUIAaH COOOIICHHS;, KpaTKWe BBIBOJBI M3 BCETO CKa3aHHOTO; CIIMCOK
HCIOJIb30BaHHBIX UCTOYHHUKOB;

®  pa3aTOYHBIA MaTepuall — I0JDKEH oOecreynBaTh Ty K€ IIyOMHY U OXBaT, YTO U KUBOE
BBICTYIJICHHE: JTFOJU OOJIbIIE JOBEPSIOT TOMY, YTO OHH MOTYT YHECTH C COOOH, 4YeM MCUe3atolIiM
M300paXeHUSIM, CIIOBa M CIAiAbl 3a0BIBAIOTCS, a Pa3AaTOYHBIN MaTepuan OCTA€TCs MOCTOSHHBIM
OCs3aeMBIM HAllOMHHAHHWEM; pa3JaTOYHBIA MaTephajl Ba)XKHO pasJaBaTh B KOHIIE IPE3CHTAIIHUU;
pa3maTouyHBId  MaTepUaNbl  JIOJDKHBI  OTIMYAThCA OT  CIAWAOB, JOJDKHBI  OBITH  Ooliee
WH(POPMATUBHBIMH.

Tema poknaga AOHKHA OBITH COTJIACOBAaHHA C TPEIMOJABAaTE]IeM M COOTBETCTBOBATH TEME
yueOHOro 3aHsATUS. Marepuaibl NpU €ro IMOATOTOBKE, TOJKHBI COOTBETCTBOBaTh HAay4YHO-
METOJIMYECKUM TpeOOBaHUsAM By3a H OBITh YyKa3aHbl B JOKiajae. HeoOxomwmmo coOmroaath
perJamMeHT, OTOBOPEHHBIN MPH MONy4YeHUHU 3agaHusl. VNumocTpauu TOKHBL ObITh JOCTaTOYHBIMU,
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HO HE YPE3MEPHBIMH.

Pabora oOyuatomerocss Haja JOKJIAAOM-TIPE3EHTALMEH BKIOYaeT OTPAOOTKY yMEHUS
CaMOCTOSITEJIbHO 00001aTh MaTepuall U JejJaTh BbIBOJABI B 3aKJIOUYEHUH, YMEHHSI OPUECHTHPOBATHCS
B MaTepuaje M OTBeYaThb Ha JONOJHHUTEIbHBIE BOMNPOCHI CIylIaTelel, OTPabOTKY HAaBBIKOB
OpaTOpCTBa, YMEHUS IPOBOAUTD JUCIIYT.

JIOKImauuKy JTOJDKHBI 3HATh M YMETh: COOOMIaTh HOBYIO HH(OPMAIMIO; HCIIOJIB30BATh
TEXHUYECKHE CPEACTBA; XOPOLIO OPUEHTHUPOBAaTbCS B TEME BCErO CEMHUHAPCKOIO 3aHATHUS;
JTMCKYTHPOBAaTh M OBICTPO OTBEYATh HA 3a/JaHHBIC BOIMPOCHI; YETKO BBINNOJHATH YCTAHOBJICHHBIH
pernaMeHT (He Oosiee 10 MUHYT); HUMETh IPEJCTABICHUE O KOMIIO3ULIMOHHON CTPYKType JOKJIaAa U
ap.

CTpyKTypa BBICTYILICHUS

Berynnenne nomoraer obecneunTs yCnex BBICTYIUICHHUs 10 11000 Tematuke. Berymienue
JOJDKHO COJIep KaTh: Ha3BaHME, COOOILIEHME OCHOBHOH HJEH, COBPEMEHHYIO OLICHKY IpeaMeTa
U3JI0’KEHUS, KpPaTKOE MEePEeUHCIECHUE PACCMaTPUBAEMbIX BOIPOCOB, XUBYIO HHTEPECHYIO (opMy
U3JI0’KEHUS, aKIEHTUPOBAaHUE BHUMAHMsI Ha BaXHBIX MOMEHTaX, OPUTMHAIBLHOCTD MOJX0/1A.

OcHoBHast yacTb, B KOTOPOM BBICTYNAIOIIUN JTOJKEH IIYOOKO PacKpbITh CyTh 3aTPOHYTOMH
TeMbl, OOBIYHO CTPOUTCS IO MPUHLUILY OTYeTa. 3a7aya OCHOBHOM YacCTH — MPEJCTaBUTh JOCTATOYHO
JaHHBIX JUIs TOrO, YTOOBI CIyHIaTead 3aUHTEPECOBAIUCH TEMOM M 3aXOTENM O3HAKOMMTHCS C
Mmatepuanamu. IIpu 3ToM jorudeckas CTpyKTypa TEOPETHYECKOro OJ0Ka He JOJDKHBI JaBaTbes O3
HarJIsJHbIX IOCOOMI, ayIM0-BU3YaJIbHBIX U BU3YalIbHBIX MaTepUaoOB. 3aKJIIOUEHUE — SICHOE, YETKOE
0000111eHUE U KpaTKHE BbIBObI, KOTOPBIX BCET/A KIYT CIyLIaTeIH

MeToanyeckue yKazaHus 10 MOATOTOBKe K TeCTHPOBAHUIO
Vcnemnoe BBITIOJTHEHUE TECTOBBIX 3a)1aH1/1171 SABJISAICTCA H€O6XOI[I/IMI:IM YCJIOBUEM JJIA 3aKPCIIICHUA
U3Y4YEHHOI0 MaTepuana. TecToBbIE 3a1aHNs TOATOTOBJIEHBI HA OCHOBE JIEKIINOHHOIO MaTepuaa,
y4eOHUKOB U Y4eOHBIX MOCOOMI MO AMCLUMITIINHE, U3/IaHHBIX 3a ocaeanue 5 net. dopma
U3JI0’KEHUS TECTOBBIX 33JJaHUH MO3BOJISET 3aKPENMUTh U BOCCTAHOBUTD B IIAMSITH TPOUIECHHBIN
Matepuai. [Ipeanaraemble TECTOBBIE 3a/laHUSI OXBATHIBAIOT Y3JIOBBIE BOIPOCHI TEOPETHUECKUX U
MPAKTUYECKUX OCHOB IO AucuuIuinbe. /s dopmMupoBaHus 3aJaHU HCTIONIb30BaHAa 3aKphITas U
OTKpbITast JOpPMBbI BOIPOCOB. Y 00yUaIOLIErocsi €CTh BO3MOXKHOCTh BHIOOPA MTPaBHIIBHOTO OTBETA
WM HECKOJIBKUX NPaBUJIbHBIX OTBETOB U3 UMCIIA IPEJIOKEHHBIX BAPUAHTOB. A B BOIIpOcax
OTKPBITON (hOPMBI JTOTIOTHUTH CAMOCTOSATENBHO. JIJIs BHIOTHEHUS! TECTOBBIX 3aJIaHUM
o0yyaromuecs T0JKHbI U3YUUTh JIGKLIMOHHBIM MaTepHall 1o TeMe, COOTBETCTBYIOIINE Pa3/ieibl
y4€OHUKOB, Y4EOHBIX TOCOOUI U PYTUX JINTEPATYPHBIX HCTOYHUKOB. PeneTuiinoHHbIe TECTOBbIE
3aJJaHus coJiepxkKarcs B pabouel yueOHoM mporpamme AUcUUIUIMHBEL. C HUMH 1esiecoo0pa3Ho
03HAaKOMMTHCS IIPU MOATOTOBKE K KOHTPOJIBHOMY TECTHPOBAHUIO.

IIpomeskyTouHAs aTTecTALMS

[To uroram 6 cemecTpa MPOBOIMTCS 3aUeT C OIEHKOH. [Ipu moaroToBke K crmade 3adeTa C
OILICHKOW PEKOMEHJYeTCsl TOJb30BaThCS MaTepuajaMH JICKIIMOHHBIX 3aHITHH M MaTephaliaMu,
W3YYCHHBIMH B X0JI€ TEKYIIIEH CaMOCTOSTEIIbHON paOOTHI.

3aueT MpPOBOAUTCS B YCTHOU (hopme, BKIIOYAET MOATOTOBKY M OTBETHI OOydYaromierocs Ha
TeopeTHIecKre BOpockl. [1o uToram 3adera BBICTABIISETCS OICHKA.

[To wrtoram oOyueHUs TPOBOJUTCS 3ayeTa C OILEHKOW, K KOTOPOMY JOMYCKArOTCS
oOydJaroruecs, UMEIOIINE MOJOKUTEIbHBIC PE3YyIbTaThI 110 3alIUTe Jab0paTOPHBIX padoT.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Buabl yueOHoii padoTsi

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Bcero
4acoB

2

3

Cemectp 6

1

Jlexyus. 3HAKOMCTBO C
Pa3InYHBIMH METOJAMU
npenoOpaboTKU JaHHBIX,
OIHCATEITLHBIMU
CTaTUCTUKaAMHU U OCHOBHBIMU
crioco0amu BU3yaJln3aluu
JaHHBIX, METOJaMHU CHHUXXCHUA
pa3MepHOCTH.

O0630pHast JTeKIus.

Jlexyus. D1amnbl pa3BUTUA
MCKYCCTBEHHOT'O MHTEJIJICKTA

Texnomornsa
MBILIEHUS

Pa3sBUTHA KpUTHYCCKOT'O

Jlexyus. AHaIN3 TaHHBIX C
nomoieio Pandas

.HeKHI/I}I, Npe3CHTalus C HCII0JIb30BAHUCM
PowerPoint.

Jlexyus. AHann3 TaHHEIX,
BU3YaTH3aIs U
Kyaccuukanms

Texnomorunsa
MBILIEHUS

Pa3sBUTHA KPUTHYCCKOI'O

Jlexyus. MammHHOE 3peHue U
pacro3HaBaHue JINI B
peaIbHOM BPEMEHHU

.HGKLII/I}I, Hpe3eHTaLII/I$I C HMCIIOJIB30BAHUCM
PowerPoint.

Jlexyus.

ITocranoBka 3agaumn
perpeccun. JInHeHbI
PETPECCUOHHBIN aHAIHU3.

Texnomornsa
MBILLIEHUS

Pa3sBUTHUA KPpHUTH4YECKOI'O

Jlexyus.

3HaKOMCTBO CO
CreNaTu3uPOBAHHBIMU
OnOIMOTEeKaMHt SI3bIKA
nporpammupoBanus Python
JUISl HAyYHBIX PacyeToOB U
aHaJn3a JaHHBIX.

HrpoBsie TeXHOIOTHHT

HUrtoro yacos

14
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YYEBHO-METOANYECKOE n NH®POPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIIMHBI
7.1. IlepeyeHb OCHOBHOI U 10TIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl

OcHoBHas1 JiuTEpaTypa

1. Cunesa, U. C. Ananu3 nanueix B cpene R. Y. 1 : yue6HOoe mocodue / U. C. CuneBa. —
MockBa : MOCKOBCKHI TEXHUYECKUM YHUBEPCUTET CBs3U U uHGopmatuku, 2018, — 32 C.
— Tekcr : anextponHbiii // L{udposoii o6pasoBatensubiii pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/92422.html . — Pexxum mocryma: a1 aBTOPH3HP.
0JIb30BaTENeH

2. Jlrobumnesa, O. JI. BrouyHoe ruiaHMpoOBaHKE SKCIIEPUMEHTA U aHATIN3 aHHBIX : ydeOHOe
nocobue / O. JI. JlroommueBa. — Hwxnuit HoBropon : Hiwkeropoackuii rocyapcTBeHHBIN
apXUTEKTypHO-CTpouTeNbHbIN yHuBepcuteT, 9bC ACB, 2018. — 30 ¢. — ISBN 978-5-528-
00276-7. — Texkcr : anexktponnsbiii // Lludposoit odpazoBatenbhblii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/80885.html . — Pexxum mocryma: s
aBTOPU3UD. MOJIL30BATEICH

3. Anexkcanzaposckas, 1O. I1. MnpopManmoHHble TEXHOIOTUH CTATUCTUYECKOTO aHaIN3a

JaHHBIX : yaeOHO-MeTonndeckoe nmocooue / FO. I1. Anexcannposckas. — Ka3zansb :
Kazanckuit HalmoHaJIbHBIN UCCIIEN0BATENBCKUI TEXHOJIOTHYECKUN YHUBEpCUTET, 2019, —
152 c. — ISBN 978-5-7882-2636-1. — Texkcr : anextponnslii // Ludposoit
oOpazoBarenbubiii pecypc [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/100535.html . — Pesxum goctyma: it aBTOPHU3HP.
M0JIb30BaTENEN

JlonoTHUTEIbHASI JIUTEPaTypa

1. Awnanu3 JaHHBIX KaUECTBEHHBIX HCCIIEIOBAHUN : J1a00OpaTOPHBIM MPAKTUKYM / COCTaBUTENU
A. TI. Ucromuna. — CraBponosis : CeBepo-KaBkasckuii (heaepanbHblii yHuBepcuTet, 2018.
— 108 c. — Texkcr : anextponHbIi / LHudposoii oOpasosarensublii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/92674.html . — Pexxum nocryna: s
aBTOPU3HP. MOJIb30BaATENEH

2. lInapesa, I'. B. Ananu3 nanusix : ydeOHO-MeToamueckoe nocobue / I'. B. [lInapesa, XK. I'.
[TonomapeBa. — Cumdeporions : YHUBEPCUTET SKOHOMHKH | yripasieHus, 2019. — 129 c.
— Texer : anextponHslii / Hudposoii obpazoBatenbublil pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/89482.html — Pexwm qocTyma: 1jist aBTOPU3UP.
I0JIb30BaTENECH

3. . ¥Yac, Makkunnu Python u ananu3 nanaeix / Makkunmm Yac ; nepeBoq A. A. CIUHKUH. —
Caparos : [IpodoGpa3zoBanue, 2017. — 482 ¢. — ISBN 978-5-4488-0046-7. — Texcr :
anekTpoHHbIH // Lludposoit o6pazoBarensHbIil pecypc [IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/64058.html . — Pexxum goctyma: ajist aBTOPU3HP.
I10JIB30BaTEIEH

7.2. IllepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET»
20


https://www.iprbookshop.ru/92422.html
https://www.iprbookshop.ru/80885.html
https://www.iprbookshop.ru/100535.html
https://www.iprbookshop.ru/92674.html
https://www.iprbookshop.ru/89482.html
http://www.iprbookshop.ru/64058.html

1. http:// fcior.edu.ru - denepanbHblii IeHTP HHOOPMAITHOHHO-00PA30BATEIILHBIX PECYPCOB;

2. http://elibrary.ru- Hayunas anextponHas Ou0imnoreka,

7.3. UudopManimoHHbIE TEXHOJIOTHH, JUIEH3NOHHOE MPOrpaMMHoOe o0ecreyeHue

JIMIIEH3HOHHOE IPOrPaMMHOE 00eCIICUCHUE

PekBU3NTHI TUIICH3UIT/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Csenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JIvuensus 0eccpoyHas

Antusupyc Dr.Web Desktop Security Suite

JIuTeH3nOHHBIN cepTU(UKAT
Cpok neiictBus: ¢ 24.12.2024 no 25.12.2025

Koncynsrant Ilnroc

Jorosop Ne 272-186/C-25-01 ot 30.01.2025 1.

[{udpooii 00pa3zoBaTEeIbHBIN pecypc
IPR SMART

Jluuensuonnslit qoroop Ne 11685/2411 ot
21.08.2024 r. Cpoxk nerictBus: ¢ 01.07.2024 r.
10 30.06.2025 .

becnmaraoe I1O

Sumatra PDF, 7-Zip ,
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8. MarepuaibHO-TEXHUYECKOE o0ecreyeHne T CHUTIIUHbI
8.1. TpeGoBanus k ayTuTOPpUAM (MOMELIEHUSIM, MeCTaM) /1JIsl IPOBeIeHUs 3aHATHI

YuebHasn AYAUTOPUS NJA MPOBEACHUS 3aHSATHH JEKIIMOHHOI0

CrnennanusupoBaHHasi MEOEb!

Hocka menoBas — 1 mr., maptel — 10 mT., crymbs — 30 mT., cTyn MArkud — 1 mrT., cTON
OJTHOTYMOOBBIH Mpeno1aBaTeNbCKuil — 1 mT., KOMIBIOTEpHBIC CTOIBI — 10 mIT.

Texuuueckue cpeacTBa 0OydeHHUs, CiyXKallue A TpeaocTaBlieHUs ydyeOHOH wuHopMayu
OO0JIBIION ayAUTOPHUH:

[IK — 8 mt. OKpaH HACTEHHBIN PYJOHHBIN — | 1IT.

IIpoexrop — 1 mir.

YueOHast ay1uTOpPUs AJisl IPOBe/IeHNUsI 3aHATHI CEMHUHAPCKOr0 TUIIA, KYPCOBOI0
NMPOEeKTHPOBAHUS (BBINOJIHEHHE KYPCOBBIX PadoT), IPYNNOBBIX U HHAMBUAYAIbHBIX
KOHCYJIbTALMIi, TEKYLIEr0o KOHTPOJISI U IPOMEKYTOYHOMH aTTecTalluu
Crneunanu3upoBaHHasi MeOEIIb:

Hocka menoBas — 1 mT., maptel — 10 mr., ctyaes — 30 mr., cryn msrkuit — 1 mr., cron
OJTHOTYMOOBBIH MPEINOo1aBaTeIbCKUI — 11IT., KOMITBIOTEpHBIE CTOJBI — 10 mT.

TexHnuueckue cpeacTBa 00yUeHHUsI, CITyXKalllKe AJsl TPeI0CTaBIeHUsl yueOHON HHpOopMaIun
OO0JIBIION ayAUTOPHUH:

[IK-8 .

OKpaH HaCTEHHbIN pyJOHHBIN — 1 mmIT.

[IpoekTop — 1 miT.

JlaGopaTopusi METPOJIOTHH, CTAHIAPTH3AMY U TMOJATBEPIKAEHUSI COOTBETCTBUS
Creuunanu3upoBaHHas MeOETb:

Hocka wmenoBas — 1 mr., maptel — 10 mr., crymes — 30 mir., cryn msrkmidi — 1 mmr., cron
OJTHOTYMOOBBIH MpernoiaBaTenbCKuil — 1 mIT., KOMIbIOTepHBIE CTOBI — 10 mIT.

TexHnueckue cpeacTBa O0OydeHHUs, CiyXKallue A MpeaocTaBieHUs y4yeOHoH uH(opmanuu
OO0JIBIION ayAUTOPHH:

ITK — 8 mr.

OKpaH HaCTEHHbIN PyJOHHBIN — 1 mmIT.

IIpoexrop — 1 mr.

ITomemenue aJ1st caMoCTOSITEIbHOI padoTHI.
bubnunoreyno-uznarensckuii eHTp. OTAET 00CTYKHUBAaHUS MEYaTHBIMU U3aHUSIMU
CrneuunanmsupoBanHas MeOenb: Paboume ctonsl Ha 1 mMecto — 21 mr. Crymest — 55 mr. Habop
JEMOHCTPAIIMOHHOTO ~ O0OpYAOBaHUS W y4eOHO-HATJSAHBIX  TOCOOMH, 00ecTeunBaroNInuX
TeMaTHYeCKHUEe WILTIOCTPAINK: 3KpaH HacTeHHbIH — | mT. [Ipoektop — 1mT. HoyrOyk — 1 mmt.
NndopmannonHo-6ubanorpadpuueckuit oraen. Crennaan3upoBaHHas MeOeb:
PaGouue cromnet Ha 1 mMecto - 6 mT. Crynbs - 6 mrt. KomMnbploTepHas TEXHHKA ¢ BO3MOXXHOCTBIO
nojakioueHus: k cetu «VHTEepHET» M o0ecredyeHueM JoCTyna B 3JEKTPOHHYI HH(POPMAIMOHHO-
obpazoBatensHyto cpeny PI'BOY BO «CeBKaBl'A»: nepcoHanbHblif KOMIboTep — 1 T, CKaHep —
1 mrr, M®Y — 1 mr.
OTtaen oOCIyXKUBaHUS STCKTPOHHBIMU U3JIAHUSMHU.
Crnenunanu3upoBaHHas MeOenb: paboune cToibl Ha 1 MecTo — 24 T, CTyNbs — 24 mIT.
HabGop neMoHCTpalMOHHOTO 000pYNOBaHMA W Y4eOHO-HAIJISIIHBIX IOCOOMH, O0OecreunBarOLINX
TEeMaTUYECKUE WIUIIOCTPAllUM: WHTEpakTHUBHas cucteMa - | mT., moHuTop — 21 mt. CereBoit
tepmuHain — 18 wr. [lepconanbublit KommeioTep — 3 mtT. MOY — 2 mr. [puntep — 1 mr.

[Tomerienue It XpaHeHHs U MPOPHUIAKTHUECKOTO 00CTy)KUBaHUSI Y4eOHOTO 000pyJOBaHUSI.
CnenunammsupoBandas meoens: [llkad — 1 mr., cTyn — 2 mT., Kpecao KOMIbIOTEPHOE — 2 MIT., CTOJI
YIII0BOM KOMITBIOTEPHBIN — 2 IIIT., TYMOOYKH C KJIFOUOM — 2 mT. YueOHoe mocodue (mepcoHambHBIN
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KOMIIBIOTEP B KOMILJIEKTE) — 2 HIT.
8.2. TpedoBaHus K 000pYy10BAHNIO PA00YHMX MECT MPenoaaBaTes U 00y4arImuXcs

1. Pabouee mecTo mpemnoiaBaresis, OCHAIIEHHOE KOMITBIOTEPOM.
2. Paboume mecta oOydyarIIUXCs, OCHAIIEHHBIC KOMIIBIOTEPAMH ¢ JocTynioM B HHTepHeT,

npenHa3HaYeHHbIE 715 pabOoThI B 3JIEKTPOHHOU 00pa3oBaTeNbHOM cpese, u m.n.

8.3. TpeGoBaHus K crieuaIU3HPOBAHHOMY 000PYAOBAHMIO —HET
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9. OCOBEHHOCTH PEA/IMBALIIMU JUCHUIIJIMHBI /11 UHBAJIM/10OB U JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31OPOBbSA

Jis  oOecrnieyeHuss 0Opa3oBaHUS HMHBAJIUAOB M OOYYalOLIMXCA C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH  3710pOBbSl  pa3pabaTbiBaeTcst (B ciaydae HEOOXOAMMOCTH) aJanTHPOBAaHHAS
oOpa3oBaTenbHasl MpOrpaMMma, HHIMBUAYaJIbHBIH y4eOHBIM MJaH C Y4eTOM OCOOEHHOCTEH HuX
NCUXO(HU3UUECKOTO PA3BUTHUS U COCTOSIHUSA 3/10POBbsI, B YACTHOCTH MPUMEHSETCS UHIMBHTyaTbHbIH
MOJIXO K OCBOCHUIO AMCUUIUIMHBI, UHAUBUyalbHbIE 3aJjaHus: pedeparsl, MMCbMEHHbIE padoTHI U,
HAa00OPOT, TOJIBKO YCTHBIC OTBETHl M JHAJOTH, WHAWBUIYAIbHBIE KOHCYJIbTAI[UH, MCIIOIb30BaHUE
IUKTOGOHA W JPYrUX 3alUChIBAIOLIIMX CPEACTB A BOCHPOM3BEAEHUS JIEKIMOHHOTO U
CEMHMHApPCKOI'0 MaTepuana.

B nensax obGecrnieuenus 00y4daroUIuxcsi HHBAJIUAOB U JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0pOBbSI KOMIUIEKTyeTCss (OHJ OCHOBHOM y4eOHOH JNUTepaTrypoil, aZanTUpPOBAaHHOH K
OrPaHUYEHUIO 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOCTYI K KOTOPBIM opranu3oBaH B BUL]
Axanemun. B O6ubimorexke mpoBOISTCS WHIAMBHIyalTbHbIE KOHCYJIBTALMU JJISI TAHHON KaTETOPHH
I10JIB30BATENIEH, OKa3bIBACTCS MOMOLIb B PETUCTPALMM M MCIIOJIb30BAHUM CETEBBIX M JIOKAJIbHBIX
ANIEKTPOHHBIX 00Pa30BATENILHBIX PECYPCOB, IPEIOCTABISIOTCS MECTA B YUTAIILHOM 3aJl€.
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IO AMCIUITJIMHE

®OH/ ONEHOYHbLIX CPEJACTB

MamuHHOe O6V‘I€HHC K aHaJIN3 JaHHBIX

IIpunoxenue 1
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1. TMACHOPT ®OHJA OLIEHOYHLIX CPEJICTB IO
JTUCLMITJIMHE

MamurHHOe O6V‘IGHI/IC " aHaJIN3 JaHHBIX.

KOMHeTeHHHI/I, (l)OpMpreMbIe B Ipomecce N3y4CeHUsl TUCHUIIJINHBI

Nuneke DopMyJIMPOBKA KOMIIETEHIIUN

OIIK-4 CriocobeH MOHMMAaTh HPUHIMIBI Pa0OTBl  COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUH M MCIOJIb30BaTh MX Ul pelleHHus 3a4ad NpoQecCHOHANbHOM
e TEIbHOCTH

2. Jdranbl (OpMHUPOBAHMS KOMIIETCHIIMHU B MIPoLiecce OCBOCHUS M CUMILTUHBI

OcHOBHBIMK ~ 3TanamMu  (DOPMUPOBAHHS ~ YKa3aHHBIX KOMIIETEHIMA TPHU  H3YYECHHUH
00y4JaroIUMUCS JUCHUILTHHBI SBISIOTCS MOCIEOBATEIbHOE U3YYCHUE CONIEPKATENBHO CBSI3aHHBIX
MEXy COOOU pa3/ienoB (TeM) yueOHbIX 3aHATHI. M3yuenne kaxoro pa3aena (TeMbl) Mpeanoaraet
OBJaJeHWE  OOYyYaIOUIMMHUCS  HEOOXOAMMBIMH  KOMIICTEHIMSAMH. Pe3ymprar  arTecTauuu
00yJaroImuxcs Ha Pa3IUYHBIX dTanax (OpMUPOBAHHUS KOMIETECHIUH MOKA3bIBAET YPOBEHb OCBOCHUS
KOMIIETEHIMH 00y4yarouMucs.

DTanHOCTh (i)OpMI/IpOBaHI/ISI KOMHeTeHIII/Iﬁ npsMoO CBA3aHa € MCCTOM OUCHUILIMHBI B
o0pa3zoBaTeNbHON IPOrpaMMe.

Pa3nensl (TeMbl ) AUCHUAIIIHHBI ®opmupyemMbie KOMIETEHIIUH (KOAbI)
OIIK-4
Pazpen 1. +
BBenenune B mpeaMeTHYIO 00J1acTh.
Paznen 2. +

3HAaKOMCTBO CO CIIeHUAIN3UPOBAHHBIMU
O6uOIMOTEeKaMH S3bIKA TPOrPaMMHUPOBAHUS
Python 15t HayyHBIX pacueToB U aHaIM3a
nanablx. NumPy, SciPy, pandas.

Pasnen 3. +
MerTo ri1aBHBIX KOMIIOHEHT. BakHOCTH
HOPMHUPOBKH JaHHBIX. [Ipeno6pabdoTka
naHHbIX. PaboTa ¢ mponyieHHbBIMU
3HAUYCHUSIMU.

Pa3znen 4. OCHOBBI MAITUHHOTO OOYYECHUS +
Y OCHOBHBIE TUITHI 3371a4. Kimaccudukarus

3aJa4 MallIlMHHOI'O O6y‘l€HI/IH .

Pasznen 5. +
OOyueHue Ha Hepa3MEUEHHBIX JTaHHBIX.
Knacrepuzamnus. Uepapxuueckas
KJIaCTEepU3aLIMSL.
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Paznen 6.

3amaun 00y4YeHHUs C YUUTEIIEM.
Pa3nenenue qaHnHbIX Ha OOydarouye U
TECTOBBIC.

Paznen 7.
IlocTaHoBKa 3a1a4u perpeccum.
JIMHENHBIN perpeCCUOHHBIN aHAJIN3.

Paznen 8.
ITocraHoBKa 3agaun Kiaccu(uKaum,

0630p OCHOBHBIX METOJOB €€ PCIICHUA.

bunapnast u MHOTO Ki1accoBast
KJIacCU(pUKALIHS.

Pa3znen 9.

AHcamM0111 aITOPUTMOB MAILIMHHOTO
oOyueHusi. ATperupoBaHue Moiesei.
AHcamM01u pelaroumx JepeBbeB.
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3.Iloka3zare/in, KpUTEPUM U CPEICTBA OLICHUBAHUS KOMIIeTeHUM I, GopMHUpyeMBbIX B npoiecce U3y4eHus U CHUTITHHBI
OIIK-4 - CiocobeH MoHUMAaTh MPUHIUIIB PA0OTEI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJOTHHA U UCTIOIH30BATh UX IS PEIICHUS 3a1a4
po(ecCHOHATTLHON JIEATEIIbHOCTH

MHHHK&TOPBI JOCTHXKCHUA
KOMIICTCHIMHA

Kputepun oueHuBaHus pe3yibTaToB 00y4eHUs

CpejcTBa OLleHHBAHUS
Pe3yJIbTaTOB 00y4eHHsI

HEY/I0BJIeTBOPUTETLHO Y/AOBJIETBOPUTETHLHO XOpOILI0 OTJINYHO Texymmii IIpomeiy
KOHTPOJIb TOYHas
aTrecran
us
1 2 3 4 5 6 7
OIIK-4.106nanaet He o6mamaeT 6a30BpIMU JormyckaeT ommoOKu B Ob6magaer 6a30BBIMU JemoncTpupyeT rmy0okue KOHTPOJIBHBI | 3ader ¢
0a30BBIMU 3HAHUSIMU B 3HaHUSIMU B 00J1aCTH 0a30BbIX 3HAHUAX B 00JIACTH 3HAHUSIMU B 00J1aCTH 3HaHUsI B 00JacTh € BOIPOCHI, | OLIEHKOM
o0nacTi HHPOPMATUKH U WHPOPMATHKH U WHPOPMATHKH U WHQOPMATHKH U WHPOPMATHKH U TECTUPOBAH
WH(POPMAITOHHO- nH(OPMAITMOHHO- WH(POPMAITMOHHO- MH(POPMAITMOHHO- WH(POPMAITUOHHO- ue.
KOMMYHHKAIIHOHHBIX KOMMYHHKAIMOHHBIX KOMMYHHKAIIHOHHBIX KOMMYHHKAIIHOHHBIX KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH
OIIK-4.2Bsi0upaer He BwiOupaer JleMoHCTpHpYET B IIETIOM BribupaeT coBpeMeHHBIE JemoHcTpHpyeT rimybokue KOHTPOJIBHBI | 3ader ¢
COBpEMEHHBIE COBpEMEHHbBIE YIIOBIIETBOPHUTEIBHBIC WHPOPMaIMOHHO- 3HAHUS € BOTIPOCHI, | OIICHKOM
MH(POPMaLMIOHHO- nHPOPMALIMOHHO- COBpPEMEHHbBIE KOMMYHHKalOHHBIE B UCIIOJIb30BaHUHU TECTUPOBaH
KOMMYHHKALIMOHHBIE KOMMYHHKaIOHHBIE MH(POPMAIIIOHHO- TEXHOJIOTHH, HEOOXOAUMBIE | COBPEMEHHBIX ue,
TEXHOJIOTHH, TEXHOJIOTHH, KOMMYHHKAIIMOHHBIC JUTSL PeLIeHus 3a/1a4 WHPOPMAITHOHHO- WHJIUBUTy
HEOOXOIUMBIE IS HEO0OXOIUMBIE JUIS TEXHOJIOTHH, HEOOXOIUMBIE poheCcCHOHATBHOMN KOMMYHUKAITHOHHBIX BHBIE
peleHus 3a1aq peeHus 3agay JUTS PELIeHUs 3a/1a4 JeSITEIbHOCTH TEXHOJIOTHH, HEOOXOANMBIX | 3aaHus K
npodeccuoHaNbHON npodeccuoHaIbHON npodeccuoHanbHON JUTS PELICHUS 3a/1a4 n1abopaTopH
JeSITeTbHOCTH JeSITENIbHOCTH JeSITeIbHOCTH npodeccunoHaNbHON BIM
JIeSITETIbHOCTH 3aHATUAM
OIIK-4.3Pemaer 3amauun He pemaer 3anaun Pemaet 3amaun ¢ Pemaet 3amaun YBepeHHO pelaeT 3a1auu KOHTPOJIbHBI | 3a4eT ¢
npoecCHOHaTBHOMN npodeccuoHaATLHON HETOYHOCTSIMU B npogeccHoHANEHON npodeccCHoHANEHON € BOIIPOCHL, | OLICHKOM
JIESITEITBHOCTH C JIeSITEIIBHOCTH C npodecCHOHANTEHON JIESITETTHHOCTH C JIESITETTHHOCTH C TECTUPOBaH
UCIIOJIb30BaHUEM HCTOJIb30BaHUEM JEeSITETBHOCTH C WCTIOJIb30BaHHEM WCTIOJIb30BaHHEM ue,
CYLIECTBYIOILINX CYIIECTBYIOLINX UCTIOJIb30BaHHEM CYLIECTBYIOLINX CYLIECTBYOIINX MH/IUBUy Il
UHPOPMAITUOHHO- WHPOPMAITUOHHO- CYIIECTBYIOIIIX UHPOPMAITMOHHO- WHPOPMAITHOHHO- bHBIC
KOMMYHHKALIMOHHBIX KOMMYHHKaIXOHHBIX MH(POPMAaIIIOHHO- KOMMYHHKaIIHOHHBIX KOMMYHHKaIHOHHBIX 3a/1aHus K
TEXHOJIOTH TEXHOJIOTHH KOMMYHHKaIIHOHHBIX TEXHOJIOTHH TEXHOJIOTHH nabopaTopH
TEXHOJOTUI bIM
3aHATHSIM.
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4. KoMIJIEKT KOHTPOJIbHO-0LEHOYHBIX CPEICTB MO AMCIUIJIMHE.

o0~ wNRE

~

10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Bomnpocsl Kk 3a4eTy ¢ OLEHKOM
10 TUCIUIIIINHE
0 JTUCUUITTMHE MamHHoe 00yUYeHUe U aHaIU3 JIAHHBIX

OOm1ast mocTaHOBKA 3a/1a4i MAIIUHHOTO O0Y4EHUSI.

OOydenue ¢ yauteseM u 6e3 yauTens, 00ydeHHUe ¢ MOAKPETIICHUEM.

3anaun K1accU(pUKAINK, BOCCTAHOBJICHUS PErPECCHHU, TPEACKA3aHMUS.

Mogpenu anroputmoB. Ilpusnaku. Tumnel npusHakoB. [lorsTre pyHKIMOHANA KayeCcTBa.
BepositHocTHas mocTaHOBKa 3agaun. OneHka 00001marone ciocoOHOCTH.

IIpo6nema nepeoOyuenust. Kpurepuu oneHkH kauecTBa paboThl alrOPUTMOB MAIIMHHOTO
ob0yuyenus. ROC-kpusble.

[TprMepsl MpakTUYECKUX 33Jja4 MALTMHHOTO 00Yy4eHUs

WMHcTpyMeHTBI onMcaTenbHON CTaTUCTUKU. M3MepeHue LieHTpa pacnpenenenus. 3smepenue
pa3bpoca JaHHbIX.

Busyanuzanus kauecTBEHHbIX IPpU3HAKOB. CBOHBIE TAOIUIbI U CBOAHBIE

auarpaMmbl. TaOmuIB CONpsKEHHOCTH U napagoke CumrncoHa. Mepapxust mpu3HaKoB.
[IpenBaputenbHas 06paboTka qaHHBIX. BEIOpOCH 1 X 00pabdoTka. [IpomyieHHbIe 3HAYCHHUS
u ux obpabdotka. IloBropsitomuecs cTpoku 1 ux o0padboTka.

VY coBHBIE BEPOSITHOCTH. Y CJIOBHAsI BEpOSITHOCTh. HesaBucumocts coObiTuil. @opmyna
nojHoi BepositHocTH. Dopmyna baiieca.

[TocnenoBarenpHOCTH UCTIBITAaHUN. bruHOMHanbHas cxema. opmyna bepaynnu. @opmynna
Ilyaccona.

Onpenenenune cinydaiiHon BennuuHsbl. [loHdTHE CiydaiiHON BenuunHbl. OYHKIMS
pacripeniesnieHus ciay4aiiHoil BennunHbl. CBoiicTBa QpyHKIIMMpacnpeaeneus. Muanukarop
COOBITHS Kak MpocTeiiias ciydaiiHas BenuurHa. OyHKIMS pacripeieneHns HHIUKaTopa
COOBITHSL.

JIMcKpeTHbIE ciyyaiiHble BEJIMUNHBI U UX Ba)KHEUIINE YUCIIOBbIE XapaKTEPUCTHKH.
JluckpeTHas ciydaiiHasi BenuuuHa. P pacnipenenenust UPyHKINS pacpeeseHus
JMCKPETHOMN CITy4ailHON BETUYUHBI.

[lepBuuHbIil aHanu3 qaHHBIX ¢ OMbIMoTekoi Pandas

BusyanbHbli aHanu3 naHHbIx ¢ Oubnuorexkamu Seaborn u Matplotlib

O06006111eHHbIN MeTprUecKHUi KitaccupukaTrop. Buasl MeTpuk.

Meron Onmxaitiiero cocena. Anroputm k-Ommkalmmx cocenen.

B3Bemennas Bepcus anropurMa k-0mmkaiinmx cocenei.

Merton okHa [Tap3ena. Metoa noTeHIHMATbHBIX ()YHKIIMHA.

[Tonsitue sTanona. OTCTYNBI U KIacCUpHUKAIHI 00BEKTOB KauyecTBa.

Knaccudukanus, nepeBbs perieHnii 1 MeTo] OmmKaimx coceneit

ITocTranoBKa 3a7a4 JIMHEHHON perpeccuu 1 JMHEHHON KIacCu(UKAIIH.

MeTtoa HaUMEHBIINX KBAAPaTOB B MATPUYHOU (hopMe. AHATTUTHUECKOE PELICHHUE.

Perynspuszanus B 3ajauaXx perpeccHy.
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26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

MYJ'IBTI/IKOJ'IJ'II/IHeapHOCTB H 11J10Xas OGYCJ'IOBJ'IGHHOCTI) KOBapHaHHOHHOﬁ MaTpHuObl.

I'pebHeBas perpeccusi. MeTo nacco.

Jlunelinbie KIacCU(pUKATOPHI.

MeTo/1 CTOXaCTUYECKOTO IpaJiMeHTa. Y IydllleHHe cXoauMocTu meroga SGD.
Jlorucrrueckas perpeccus.

Meron OIOpHBIX BEKTOPOB.

JIuneitHo pa3nenumMblie BEIOOPKU.

JIBoiicTBeHHas 3anava. Henuneiinbie 0000meHus. Bo3MoxxHbIC BUIBI SACD
JluHeHbIE MOICNTN KIIACCH(UKAIIUU H PETPECCHH

Jlorucrrueckas perpeccus U CIly4aiiHbId Jiec.

Jluneiinas perpeccus, Lasso u RF-perpeccus. IToctpoenue n or6op npru3HaKoB.
Meroap! kilactepuauuu. THUIBI KIIACTEPHBIX CTPYKTYP.

DyHKIIMOHAN KayecTBa Kiacrepusauuu. EM-anroputm.

Merton k-cpennux. Mepapxuueckas KiacTepu3aius.

®opmyia Jlanca-YunbsaMmca.

bricTpas armomepatrBHas KiiacTepu3arysl.

OcHOBBI aHaJIM3a BPEMEHHBIX PSIOB

OO6yuenue 6e3 yuurtens. Meroa riaBHbIX komnoHeHT. Kitactepuzanus
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KoHTpoJibHBbIE BOIPOCHI

10 AN CHUIIJINHC MaimnHHOE O6V‘I€HH€ " aHaJIN3 JaHHBIX.

Bomnpocs! k pa3geay 1.

© N R WNRE

OO1m1ast moCTaHOBKA 3a/la4y MAIIUHHOTO O0Y4EHUSI.

OOydenue ¢ yautesneM u 6e3 yauTens, 00ydeHHUe ¢ MOAKPETIICHUEM.

3anaun KraccuUKaIK, BOCCTAHOBIICHHS PErPECCUH, MPEICKa3aHus.

Mogenu anroput™MoB. IIpusHaku. Tunsl mpu3HaKoB.

[TonsTue QpyHKIIMOHAIA Ka4eCTBa.

BeposiTHOCTHAs TOCTaHOBKA 33a/1auu.

Onenka oboobmarorieit ciocooHoctu. Ilpobnema nepeoOyuenus.

Kputepuu onieHkn KayecTBa pabOThl aJITOPUTMOB MalIMHHOTO 00yueHus. ROC-kpuBsbie.
[TpuMepbl MPaKTHUECKUX 3a]]a4 MAITUHHOTO O0YYCHUS

Bonpocsl k pa3zaeny 2.

ok N E

bubnmoreku NumPy u SciPy.

Martpuuel. Pazpe:xeHHbIe MaTPULBL.

WNunexcupoanue, cpe3bl. O0beAMHEHNE MAaCCUBOB.

bubnuoreka pandas.

3ampocsl K TabnMLaM: BBIOOpKa CTPOK/CTOIOLOB 110 331laHHBIMKpUTEpUsIM. Moaudukanus
3JIEMEHTOB Ta0JIUIIBL.

Jlo6aBneHue cTpok/cTondnos. I'pynnuposka u arperupoBanue. O0benHeHre TabImIl
(paznuyHbIe BUABI jOin).

MHoromepHble JaHHble: MyabTUUHAECKCHL. Onepanun stack-unstack. [Toctpoenne cBoaHbIX
Tabmui (pivottables).

Bonpocs k pasgeay 3.

gk~ owpneE

OnwucaTteNbHbIe CTATUCTHKH.

0630p 6ubarorex matplotlib,seaborn, bokeh.
bazoBbie THITBI BU3yaln3aluy JaHHBIX.
3nakoMmcTBO ¢ OubaroTekoi scikit-learn (sklearn).
[IpenoOGpaboTka naHHBIX.

Bomnpocs! k pa3aeay 4.

1.
2.
3.
4.

ITaker sklearn.

OcHoBHbIE QYHKIHH.

Pab6ora ¢ nanneiMu 3 Habopa MNIST (pykomnucHsie udpsI).
PaboTa ¢ CHHTETHYECKUMH JTaHHBIMU

Bomnpocs! k pa3ageay S.

ok~ wnPE

OOyueHne HaHEPa3MEUYCHHBIX JaHHBIX.

HopMupoBka JaHHBIX.

Knacrepuzanus.

Wepapxuueckas kiacTepu3aius.

Merton Kepenunx, DBSCAN wu ap.

O0630p METOIOB KJIacTEpHU3AINK, pealln30BaHHbIX B Onbmnoreke sklearn.



Bonpocsl k pa3zaeny 6

OO6yueHue ¢ yuuteneM U 0e3 yuauTess, 00y4eHHE C MOIKPEIIIICHUEM.

3agaun Ki1accu(pUKaK, BOCCTAHOBJIEHUS PErPECCUH, TIPEACKA3aHHUS.

Mopenu anroputmoB. [TpuzHaku. Tunsl npu3HaKoB.

[Tonarue QpyHKIMOHANA KauecTBa. BeposTHOCTHAS MOCTaHOBKA 3a/1a4H.

Onenka oboOmiaromieit ciocodnoctu. [Ipodiema nepeodydeHus.

Kpurepun onenku kauecTBa paboThl anropuTMOB MamuHHOTO 00yueHust. ROC-kpuBsbie.

No ok~ owdPE

[Ipumepsl pakTUYECKUX 3a/1a4 MATMHHOIO 00y4YeHHUs

Bomnpocsl k pa3neny 7

[TocTanoBKa 3a1a4 TMHEHHOMN pEerpecCuu M JIMHEWHON KilacCu(PUKaIuy.

Metoa HAaMMEHBIITUX KBAJPATOB B MATPUYHOM opMme.

AHanuTuyeckoe peuleHue. Perynspuzanus B 3a/1a4 perpeccu.
MynbTHKOJUIMHEAPHOCTH U TI0Xasi 00YCIOBIEHHOCTh KOBAPHUALIMOHHON MaTpPHUIIBI.
I'pebueBas perpeccusi.

Meropn nacco.

Jlunerinbie K1acCU(pUKATOPBI.

MeTtox cTOXaCTUYECKOTO IPaJUEHTA.

©CoN R DR

Vayumenue cxogumoct metoja SGD.

[ERY
o

. JJoructuueckas perpeccusi.

-
-

. Meton OIIOPHLBIX BEKTOPOB.

[ERY
N

. JIuneiino paznenumble BEIOOpKH. [IBoMiCTBEHHAs 3aaya.

=
w

. Hemuneiinbie 00061menus. Bo3amokHbIe BUIIBI siACD

Bonpocsl k pazaeny 8

[TocranoBKka 3amaun KiaccupUKaIm, 0030p OCHOBHBIX METOOB €€ PEIICHHS.
BunapHas 1 MHOTOKIIacCOBasi KjacCu(uKaIusl.

Jlorucruueckasi perpeccus.

Pemaromyie nepessbs.

MeTtpuku KadecTBa

Knaccugukanuu(rounocts/cnenuduanocts, ROC-kpuBast, miomaib mojx KpUBoi).
MeTto/1 TOTUCTUYECKOU PErPECCUU.

N akRwWd PR

CamocrosTenpHas pcainursanusa METOoAa I'PaJUCHTHOTI'O CITYCKa

Bomnpocsl k pa3neny 9
1. Ancam0iu alrOpUTMOB MAIIMHHOTO 0OyUYEHHUSI.
2. ArperupoBaHUE MOJIEIEH.
3. AmncamOnu pemaromux aepeBbeB. MeTo] ciy4aifHoro neca. I'palueHTHbIH OyCTHHT.



KommiekT 3aganui 11 naﬁopaToprlx 3aHATHH 10 TUCHHUILINHE
«MaluHHOe 00YYeHHEe M AHAJIN3 JAHHbIX)

JlabopaTopHas padora Nel
Onucanue sadoparopHoii padorbl «OcHOBBI si3bIka Python»
Heab: 03HAKOMHUTBCS C OCHOBaMU si3bIka Python, monmy4nts ymMmeHuUs Uil BBITOTHCHHS JATbHEHIIINX
J1ab0paTOPHBIX padoT.
3anaumu:
-U3y4YUTh TUIHU3AIHIO JaHHBIX;
-HAYYHUTHCS MOJIb30BaThes UKIaMu «for» u «whiley;
-paccMoTpeTh «BeTBJIeHHe» B Python;
-0TpaboTaTh 3a1a4u C UCIIOJIH30BAHUEM KOHCTPYKIIUU «try-excepty;
-pazo0path (GYHKIIMHU U IPOCTPAHCTBA UMEH.
Jannas nabopaTtopHas paboTta npeaHazHaueHa i 03HAKOMIJICHHUST 00y4Jaronmxcs ¢ si3bikoM Python
Y TIOMOIIIH B BBITIOJTHEHUH JTAOOPATOPHBIX U MPOEKTHBIX 3a/1aHui. B Hell oOyyarommuecs mo3TamnHo
MIPOXOMAST BCE OCHOBHBIC aCIEKTa SA3bIKA, TAKUE KaK:
1. Tunuszanus naHHBIX.
2. [IpocTpaHcTBO UMEH.
3. OyHKUHH.
4. 1ukmsl.
5. BerBienus.
6. UckmnroueHust

JlaGopaTopHas padora Ne2

Onucanue gadoparopHoii padorsl «Kinaccupukanus JaHHBIX»

Iesab: HayuuThCs paboOTaTh C JaHHBIMU MPH OMOIIN BU3YaJIbHBIX HHCTPYMEHTOB U pa300paTh a3kl
KJ1acCU()UKALMU TTPH TIOMOIIIN OCTPOSHHS IPOCTEUIIIETO KiIacCcu(pUKaTopa co CTaTHIHBIMU
napaMeTpamH.

3agaun:

* HAyYUTbCS aHAJTU3UPOBATH JaHHBIE,

* c(hopMUPOBATH MOHATHE MAaTEMATUIECKUX CPE3OB;

* IOJIyYUTh YMEHUS B paboTe ¢ BU3yaJIbHBIMU MHCTPYMEHTaMH;

* TOCTPOUTH KJIAaCCH(PHUKATOP HA OCHOBE JTAHHBIX MOJTYICHHBIX TIPU aHAJN3E,

* HAYYUTbCS KaTMOpOBaTh HEHPOCETH IS MOJIyueHHs 00Jiee TOUHBIX OTBETOB.

[lepBas mabGoparopnHast paboTa, B KOTOpPOW HAYMHAETCS W3yYEHHWE TMPHUHIIUIIOB MAITUHHOTO
oOyyenus. B Heil obOyuaroummecs OynyT yuutbes pabotaTh C rpaduyeckoit umHpOpManuei u
MPOU3BOJIUTh AHAM3 TOJYYEHHBIX JIAHHBIX W CAMOCTOSATENBHO CTPOWUTH  MPOCTEHIIHIA
knaccupukarop. lanHas paboTa NOMOMKET MOHATH MPOCTEHINNE MOHATUS M HPUHIMIBI PabOTHI
0oJtee CIIOKHBIX KIIACCH(PHKATOPOB

JlabGoparopHas padora Ne3

Onucanue nadoparopuoii padorsl «Kinaccupuxkanus meroaom "Kommxaiimmx coceneii'»
Heab: n3yuuTh METO MPOCTEUIITNI METOA Kilaccupukanuu JaHHBIX «K-Onmmkaimx coceneit» u
HAy4YUTHCS POU3BOIUTH OIICHKY JaHHBIX C MOMOIIBIO0 BU3yaJbHBIX HHCTpYMEHTOB Python.
Bagaun:

* IeTaJILHO pa300paTh METO/ MAIIMHHOTO 00ydeHus «K-Onmmkaimmx cocenein;

* Hay4UThCs paboTaTh ¢ HHPOpMAaLKEH;

* chopMHpOBaATH MOHATHE MATEMATUYECKUX CPE3OB;

* IOJIYYUTh YMEHHSI B pa0bOTE C BU3yaTbHBIMU HHCTPYMEHTAMH,
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* Hay4UThCS KaTUOpOBaTh HEUPOCETH IS MOJTyuyeHHUsl O0Jiee TOUHBIX OTBETOB.

B sTo0ii 1aboparopHoit paboTe OyAeT paccMaTpUBATLCA METO] MAIIMHHOT000yueHus «K-
ONMMKANIINX COCeIel», a TAKXKE €T0 MOJIOKHUTEIBLHBIC U OTPUIIATEIILHBIC CTOPOHBI; PACCMOTPUM
OMOIMOTEKY JIs BU3yaJIM3alliy JaHHBIX 1 MaTeMaTHYECKOro aHainu3a «matplotliby; Oymem
MIPOU3BOIUTH KATHOPOBKY HEHPOHHOMCETH IS OMyUEHUST MAaKCUMAIBHOTO MPOIIEHTA MPaBUIBHBIX
OTBETOB, a TAKXKEOOCYIUM MPOOIIeMy MepeoOyUeHHs B HEHPOCETSX.

JlaGoparopHnasi padora Ned

Onucanue jadoparopHoii padorel «OcHOBBI padoThl ¢ Pandas»

Lenb: HAyunTHCS MOJIB30BaThCs OMbMMoTeKol Pandas 1 e€ BCTpOCHHBIMUOOBEKTAMU JIJISt
BU3yaJIM3alluH JAaHHBIX B JIaTaceTax.

3anaumn:

* [IOJIyYUTh YMEHUS 110 UCIIOJIb30BaHUI0 Onbmmoreku Pandas;

* copmupoBath nousaTus o DataFrame u Series;

* Hay4UThCS CTPOUTH rpaduKu C MOMOIIBIO scattermatrix (MaTpuia pacceuBanusi) u matplotlib.

Pandas — arto Oubnmoreka s3pika Python, koTopas MO3BOJSIET CO34aBaThOOBEKTHI, B
KOTOPBIX JAHHBIE XpaHATCa B TaOnMuHOW ¢opMme. ITO OCHOBHOWCTPYKTYPHBIH OOBEKT
HEOOXOIUMBIN JUIs aHaau3a U OYMCTKH JAHHBIX Mepe] WXHUCIOIb30BAaHUEM B OOYYEHHH MOJCIH.
Oto mepBas maboparopHas padora, cBsizanHas ¢ Pandas. B Hell oOyuatommecs: pa3doepyT CTPYKTYypy
Y OCHOBHBIE (DYHKIIMU JaHHOW OMOIMOTEKH.

JlaGopaTopHnas padora Ned

Onucanue 1a00paTOpHOIl padoThl «AHAJIN3 JAHHBIX ¢ MOMOIIbIO Pandas»

Iesn: HayunThCs MOJIB30BaTHCS OMOIMOTEKOM Pandas 1 €€ BcTpoeHHBIMU 00BEKTaMHU AJIS aHAJIHM3a
JIAHHBIX B JlaTaceTax.

Bagaun:

* IOJIYYUTh YMEHMSI 110 UCTIOIb30BaHuI0 Oubnroreku Pandas;

* Hay4UThCS aHAIM3UPOBATh U 00padaThIiBaTh JaHHbIE ¢ ToMolbioPandas;

* 3aKpenuTh yMEHUs BU3yanu3anuu B Pandas.

B nponomxenuu k naboparopHoii padote Ne 4 oOyuaromuecs nepexoasT KaHAINU3Y JaHHBIX
¢ nomomplo Oubnuoreku Pandas. B nmanHoil pabore oOywaromuiecss Haydarcsi jAefaThb Cpesbl,
TPYNIUPOBKY, HMHICKCALMIO JAaHHBIX IO Ppa3HbIM IMapaMmeTpaM, a TaKKe CTPOUTh TpapuKu IO
CO31aHHBIM CpE3aM. 3HaHUA U YMCHHAIIOJIYUCHHBIC B XOAC BBIITOJTHCHUA pa6OTI)I IIOMOT'YT ITOHATB,
HEKOTOpPbIe MEXaHU3Mbl MAIIMHHOTO O0YYEHHSI.

JlabopaTopnasi paGora NeS

Onucanue adoparopHoii padorsl «/IuHeliHas perpeccus»

Henab: MOHATh U HAYUYUTHCS TPUMEHSITHh METO/1 TMHEWHOM perpeccuy B MAIIMHHOM OOY4EHHUH.
Bagaun:

* U3Y4UTh MOJIENb JJUHEHHOTO perpeccopa;

* IPOU3BECTH 0OYyUEHHE MOJICIIH;

* PacCCMOTPETh OCOOEHHOCTH JAHHOT'O METO/1a MAIIMHHOTO 00Y4EHUS;

* IPOU3BECTH NPEACKA3aHNE HA OCHOBE CO3JaHHON MOJIEIH.

JIuneinas perpeccusd ABJIACTCA OJHUM M3 CaMbIX YHUBCPCAJIBHBIX MCTOJOB MAIIMHHOIO
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00y4eHHs, T.K. MOXKET MPUHUMATh HA BXOJI JaHHBIC PA3JIMYHBIX TUIIOB M CTPYKTYp. Taxke maHHas
MOJIEJNIb TOCTATOYHO YCTOWYHMBA K MEPEOOyUECHHIO M UMEET OOJIBIIYIO CKOPOCTh 00paOOTKU TaHHBIX.
B aroii naboparopHoii OyayT paccMaTpUBaThCS BCE HIOAHCHI M MPUHIUIBI PabOTHI ATOTO METOJa
KJIaCCU(UKALIUH.

JlabopaTopnasi pabora Ne6

Onucanue adopaTopHoii padorsl «/lepeBbsi pemenuniin»
Henab: mo3HAKOMUTH 00YUYAOLIUXCSI ¢ METOJIOM MAIIMHHOTO 00Y4YEeHHUS, TOCTPOCHHOM Ha JIEPEBbSIX
pEIICHUH, a TAK)KE HAYYUTh CTPOUTH CAMU JICPEBBA.
3amaun:
* PAaCCMOTPETH MOHSTHE JIEPEBA PEIICHUL;
* pacCMOTpPETh BapuaHThl IPUMEHEHHUS JaHHOU Kiaccuukamm,
* 00Y4YHTH MOJICITH HA OCHOBE KJIACCOB;
* 0TOOPA3UTh TOMOTHUTEIBHBIN KJIACC HA MOJIETH U IOCMOTPETh PE3yNbTaT;
* PaCCMOTPETH IUTIOCHI U MUHYCHI IAHHOW MOJICITH.

OnHUM M3 caMBIX MPOCTHIX JJISi TIOHMMAaHUs SIBISIETCS Kiaccudukarop«/IpeBo pemeHuiiy.
Ora MOZENb CTPOUT <«JIEPEBO» KJIACCOB, y KaXIONO U3 KOTOPBIX €CTb CBOM IIapaMeTpBbl.
[Tonagaromue nox 3TH mapamMeTpsl JaHHbIE NMPUUYUCIAIOTCS K TOMY WM MHOMY Kiaccy. Monenb
OYECHb YYBCTBUTEJbHA K MEPEOOYUYEHHUIO U JIaHHBIM, KOTOpbIE MOdy4aeT Ha BxoJ. JlabopaTopHas
paboTa TMOMOXKET HaM pa300paTbCsi BO BCEX TOHKOCTSAX JAHHOTO METO/a M IOKaXeT BCE €ro
HIOQHCBI.

JlabopaTopnasi padora Ne7

Onucanue adoparopHoii padoTsl «MeTox CJIy4aiiHOIO Jieca»

Lenb: cpopmMupoBaTh NOHATHE CIIy4allHOTO Jieca, a TAaK)Ke HAYYUTh 00yJaroIMXCcsl UCIIOIb30BaTh
JAHHYIO MOJIENb JJIs PELEHUS 3a1ad.

3anaumn:

* pacCMOTPETH MOHATHE CIy4ailHOTO JIECa;

* pacCMOTPETH IIPUMEDP KOJIa ISl pEIIEHUs IPOCTHIX 3a7ay;

* HAy4YUTbh OJOMPATh MapaMeTPbl MOJIENU /TSl YJIyUlIeHHs KauecTBa POTHO30B MOJIEIH.

CrnyuaitHblii Jlec siBsieTcss MOAU(DUIIMPOBAHHBIM BapuaHTOM «/[peBa perieHuii» u He UMeeT
BCEX €ro OTPHIATEIBHBIX OCOOCHHOU, HAampuMep, OH HE YYyBCTBHUTENEH K mepeodydeHuio. B
nmabopaTopHOi paboTre OyIeT pacCMOTPEHO CTPOCHHE JaHHOTO MeToAa KiacCH(UKaluu W
MIOTOBOPUM 00 €ro yCTpPOHCTBE

JlabopaTopnasi padora Ne§8.

Omnucanue nabopatopHoit pabotsr «Padora ¢ OpenCV»

Heab: HAYIUTH 00YJAIOIIUXCS OCHOBAM pa0OTHI ¢ MAIIMHHBIM 3PEHUEM U MTOKa3aTh OCHOBHBIE
QJIITOPUTMBI pabOTHI C HUM.

Bagaun:

* pa300paTh UMITOPT U TPOCMOTP U300pAKEHHS,;

* pa3o0paTh KaApUPOBAHUE;

* Hay4UTHCS U3MEHATDH pa3Mep N300paxeHMUs;

* Hay4UTHCS TIEPEBOPAUNBATH U300paKECHIE,

* PacCMOTPETH CIIOCO0 MpeoOpa3zoBaHNE NU300PAKEHHS B YepHO-0€eToe;
* Hay4UThCs PabOTaTh CO CTIIAKUBAHUEM U PAa3MBITHEM;

* U3y4YUTh METO/1 PacliO3HABAHUS JIULI.
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B nocnennue ronpl MaliMHHOE 3PEHUE MOTYYHMIIO OOJIBIIYIO OIJIACKY U BBI3BAJIO MHTEPEC CO
CTOPOHBI HE TOJIKO YYEHBIX, HO U PA3IMYHBIX HHKEHEPOB U Pa3pabOTUYNKOB «HHTEIJICKTYAIbHBIX)
npuiokeHuid. B mabopaTopHoit paboTe oOydarommecs: paccMOTpT BapuaHT oubmmorekun OpenCV,
HanrcanHo! Ha s3bIke«C++» st Python, onpobyem HeKoTOpBI €€ QYyHKIIMOHAI M IPOTECTUPYEM
KJ1acCU(UKATOP I PACIO3HABAHMS JIUI]

3AJAHME JIJISI CAMOCTOSITEJABHOM PABOTHI

Onucanue MPOECKTHBLIX 3aJaHui

1 Onucanue 3aganusi «MammHHOE 3peHHe U PACIIO3HABAHNE JIUI] B PeajibHOM
BpeMeHn»
Heas: chopmupoBarh ymMeHHs MO HCHoJib3oBaHUIO OuOMMoTekn OpenCV camocToATeTbHOMY
MOUCKY MH(OPMAIIMH, CBI3aHHOW C PEIICHHEM TIOCTaBICHHOW 3a1a4H.
3apaum:
* 3aKpENUTh YMEHUS paObOThI C MAIIIMHHBIM 3PCHUEM;
* chopmupoBaTH YMEHUE TIOMCKA HH()OPMAIINY;
* c(hopMUpPOBATh YMEHUS TI0 pa3pabOTKE MOJHOIEHHOTO PUIIOKCHUS;
* HAYYUTHCS OTPadaTHIBATh OMIMOKY MPH pa3padOTKe MPUIOKECHUS.

CamocrosiTenpHass paboTa HeoThbeMJIEMas 3a/ada KakJIoro OOyd4aromerocss M WMEHHO
MO3TOMY OOYYAIOIIMMCS TPEJIOCTABISCTCS BO3MOXHOCTh CAMHM pPa3BHBAThCS B JAHHOH 00JacTu.
[IpoekTHOE 3amanue «MamMHHOE 3peHHE W PACIIO3HABAHKE JIUIl B PealbHOM BPEMEHM» IO3BOJIUT
oOyuatomumcsi 0oJblne yrayouTecss B uzydeHue Oubmmorekn OpenCV, a Takke HAydyuT HX
HCIO0JIb30BaTh OPUIHAIBHYIO TOKYMEHTALINUIO K POTPAMMHBIM IIPOAYKTAM.

2 Onucanue 3aganus «OnrumMmu3anus W nepeody4deHue Ha mnpuMepe meroga "K-
coceneii'»

Hean: chopmupoBath y 00ydaromuxcs MOHATHE O IEPEOOYUSHUH M HAYYUTh ONTUMH3AIMN MOJIEIH
MAaIIMHHOTO 00yUYeHUSI.

3anaumn:

* 3aKpENUTh YMEHUS 10 UCI0JIb30BaHUI0 MeToa «K-cocenein»;

* cpopMUpOBATH TOHATHE TIEPEOOYUCHNUS,

* HAYYUTHCS ONTUMU3UPOBATH MOJIEINb;

JIrobass Monenp OOyyeHHs] MMEeT CBOM OCOOEHHOCTH W 4YepThl, HO €CTh BEIllb, KOTOpas
o0benuHsAeT UX — 3TO mepeodydeHue. B manHoi paborte oOydaromuecss OyayT TECTUPOBATH CBOIO
MOJIeJIb Ha YCTOWYMBOCTbh M paccMaTpuBaTh Ha rpadukax MOCIEICTBUS MepeoOydeHus, MbITaThCs
n30erarhb Mog00HBIX () (PEKTOB U MPABIIBHO HACTPAUBAaTh CBOIO MOJIETb.

3 Onucanue 3aJaHUs «KAHAJIU3 JaHHBIX, BU3yaJIM3alus U KJIaccupuranusp

He.]]b: Haqu/ITBCSI HCIIOJIBb30BaATh paSJ'II/I‘—IHI)Ie METOABI Knaccn(bnxaupm nu BI/13yaJ'II/ISI/IpOBaTB JTAaHHBIC
Pa3HBIMU CPEACTBAMMU.
3agaum:
° Hay‘-II/ITBCSI HCIIOJIBb30BaTh paanqHHe METOAbI KHaCCI/I(bI/IKaI_[I/II/I;
* HAYYUTHCS PaboTaTh C UMEIOIIUMHICS TaHHBIMU,
b SaerHI/ITB yMeHI/IH 110 UCITOJIB30BAHUIO I/IHCprMeHTOB Bn3yann3au1/n/1.

Pa60Ta C JaHHBIMH — 3TO OJHWH U3 CaMbIX CJIOXHBIX 3TAaIlOB MaHIHHHOFOO6yquHH 1 JaHHaA
paboTa TOMOXET OOydJarImMMcs eme Ty0xke morpy3uTbes BHeE. OOyuarommecs TOJDKHBI
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paccMoOTpeTh, Kak OyayT BeCTH ceOs pa3juvHbIe MOJETH MAIIMHHOTO OOy4YeHHUs IMpu paboTe ¢
pa3NUYHBIMU HaOOpaMH JaHHBIX. Tak Kak Bce MOJENH MO-pPasHOMY PabOTalOT C pa3HbIMU THIIAMHU
JAHHBIX, a HEKOTOpPhIE W BOBCE IOJJICPKUBAIOT TOJILKO OMpPEICICHHBIC THIBI JaHHBIX, TO W
PE3YIbTAT MOXKET OYCHD CUIILHO OTJIMYATHCS.
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KoMIieKT TeCTOBBIX BOIIPOCOB

10 ANCHUIIJINHC MairHHOe 06V‘{€HI/I€ " aHaJIn3 JaHHBIX

1. Cymmapnas onepatuBHas namsate IBM Watson coctaBiiseT nopsiika:
A) 100 rurabait
b) 5000 TepabaiiT
B) 10 3erabaiir
I') 15 tepabaiit

2. Tepmun bosibiivie 1aHHBIE ONPEIETIUT -

3. HaHHHe, KOTOPBIC 3aHUMAIOT 0oublIIEe MHpOBOﬁ maMsTH OTHOCHUTCIIBHO OCTAJIBHBIX — 3TO

4. BigData — a0

5. Kommanwusi, nepBsiM co3fana texnonoruto MapReduce — 310
A) Google

b) Yahoo

B) EMC

I') Oracle

6. JlaHHbIE TEKCTOBBIX (DaliIOB ¢ ONpeeeHHbIMU NTaTTEPHAMU JJIs UX 00paboTKU (Hampumep,
XML) sBnstores:

A) CTpyKTypHpOBaHHBIMU

b) IlonycTpykTyprupOBaHHBIMU

B) KBa3ucTtpykTypupoBaHHBIMU

I') HectpykTypupOBaHHBIMU

7. Tepmun «BigDatay B M”HPOPMALMOHHBIX TEXHOJIOTUSAX OMpEAeseT
A) KommiekcHblil Ha00p METOJ0B JUIsl co3/laHus ¢ailioB 60IbIIOro 00bEMa
b) KomrmiekcHblit Habop MeToZ10B 00pabOTKU CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX
JAHHBIX KOJIOCCAJIBbHBIX 00HEMOB.
B) ®aiinbl ¢ 60abIIMM KOTUYECTBOM JIaHHBIX.
I') [IpencraBinenure BpeMeHH, THS, Mecsla U roJja B KaUeCTBE 3HAYEHHUS KOJIMYECTB
MUJUIACEKYH/I, TPOLIEIIINX ¢ Hayaia HalleH dpbl.

8. JlaHHbIe MMeEIOIIME OTIpeIeIeHHBIN THII, OpPMAT U CTPYKTYpPY (HarpuMep, TpaH3aKIIMOHHbIE
JTAHHBIC) SBIISTFOTCS:
A) CTpyKTypHpOBaHHBIMU
b) IomycTpykTyprpOoBaHHBIMU
B) KBazucTpykTypupOoBaHHBIMU
I') HectpykTypupOBaHHBIMU
9. IlpumepHsIit 00BbeM Beeil cymiecTByromiel Ha 3emie nHpopMmalu (B 6aiTax) ...
A) 10711
b) 1021
B) 1071010101
107171

10. Cpencreom ananu3a B BI (Business Intelligence) ssnsiercs



11.

OCHOBHOE YMEHHUE UCCIIEA0BATENS TaHHBIX XapaKTepU3yeTcs ...

A) YMeHue HaXOquTh HanboJiee BaKHbIE 3JIEMEHTHI B XpaHUMOW HH(pOpMaIuu
b) YMetrb nporuo3upoBarb Ucxoa paboThl CUCTEMBI

B) HaxoauTh CKpbITHIE JIOTHYECKUE CBSI3U B CUCTEME COOpaHHOM nHpopManuu
I') OtnuyaTh HECTPYKTYPUPOBAHHBIE JAHHBIE OT CTPYKTYPHUPOBAHHBIX

12. OHpe,HCJ'II/ITC, KaKOH SI3BIK MporpaMMupOBaHusd U3 IMICPCUUCIICHHBIX ABJIACTCA HauoOoJiee BaXKHBIM
JJIs1 aHAJIMTUKaA

13.

14.

15.

16.

17.

18.

A) C++
B) PHP
B) F#
R

Tepmun «BusinessIntelligence» B MHPOPMALIMOHHBIX TEXHOIOTHUAX — ITO

SI3p1KOM, Ha KOTOpOM OBLT pa3zpadboran RabbitMQ, sBnsiercs:
A) Java

b) Python

B) C++

I') Erlang

I'maBHBIM pe3ynbTaToM mpouecca Business Intelligence siBisiercst

He sBnsercs CpCACTBOM aHAJIN3A ...
A) IpoaBuHyTast BU3yaTn3aIusl

b) Reporting

B) Predictive Modelling

I') Data Mining

K cpencram npenocrasienus nadpopmaiun B «Business Intelligence» oTHOCHTCH ...
A) I'eneparop HeperiaMeHTHPOBAHHBIX 3alIPOCOB
b) CoBmecTHast paboTa u ynpapieHne pabourMuy IpolreccaMu
B) IIpenuktuBHOe MonenupoBanue u DataMining
I') Kaptel noka3zateneit

[Iporieccom co3manust 1 BBIOOpA MOIENH JIJISl TIPEICKa3aHMs BEPOATHOCTH HACTYIUICHHS

HCEKOTOPOTro COOBITHS SBIISICTCS:

19.

20.

A) OLAP

B) Data Mining

B) Predictive Modelling
I') Data Science

[lenbto mporiecca He sBasiercss Businessintelligence

A) Vntepnperanus 607IbIIOT0 KOJIUYECTBA TAHHBIX;

b) MogenupoBanue UCX0/I0B pa3INvYHbIX BAPUAHTOB JIEHCTBUIA;
B) Moaudukarus cymecTByOIIEro mporpaMMHOTO 00ECIICUCHHS;
I') OtcnexuBanue pe3ynbTaToB PELICHU.

Omnpenenurte 4TO U3 ATOTO HE ABIsAETCs peanusanuein Hadoop
A) Google MapReduce
b) Phoenix
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21.

22.

23.

24. Spark kak nporpammuas maTdopma, onpenesstonas CTpykTypy IporpaMMHOM CUCTEMBI,

B) GreenMint
I') Qizmt

Omnpenenurte, Kakue U3 MEPEUNCICHHBIX MyHKTOB SBIIAIOTCS JO0CTOMHCTBaMU MapReduce:
A) OntumanbHasi IPOU3BOAUTEIHLHOCTD

b) DddexTuBHOE TPUMEHEHHE B MATICHBKUX KIIACTEPAX ¢ HEOOIBIIIMM 00bEMOM JTaHHBIX
B) MacmrtabupyeMocTsb

I') OTka3oycToiuuBOCTH

Oozie — 310 cucTema paboYKX MPOIIECCOB, ONpeaeIIeMas Kak

Kakue koMIIOHEHTHI SIBASIOTCS YaCTsIMU MapReduce
A) Task Tracker

b) Name Node u Data Node

B) Job Tracker u Task Tracker

I') Job Tracker, Task Tracker, Name Node u Data Node

SABJIACTCA ...

25.

26.

217.

28.

29.

30.

A) UHCTpyMEHTOM /JIs1 KIIaCTEPHBIX BBIYUCICHUIN
b) I'padmueckum 1BUKKOM

B) bubnuoTekoi mist paboThl ¢ rpadamu

I') TexHonoruel pacnpeneneHHbIX BEIYUCICHUN

Haiite onpenenenne MapReduce

Urto u3 nepeuncieHHoro spisiercs Heaocratkom MapReduce
A) OuKcupoBaHHBIN anropuT™M 00pabOTKU JAHHBIX

b) MacmtabupyemocThb

B) Otka3oycroitunBocTh

I') Bo3M0XXHOCTh aBTOMAaTHYECKOTO paciiapajieTMBaHMs
Kakoe API 6110 106aBneno B Hadoop v2.0

A) YAWN

b) YARN

B) SARN

') DARN

[{enbto NameNode B HDFS sBnsiercs xpanenue

BepTukanpHoe MacmTabupoBaHue. . .

A) TpebyeT u3meHeHH B IPUKIIAJAHBIX TPOrpaMMax, paboTalONINX Ha TAKMX CUCTEMax
b) He TpebyeT HUKaKUX U3MEHEHUH B MPUKIAIHBIX MPOTpaMMax, pabOTaIONNX HA TAKUX
cucTemax

B) YMmenbIaeT npou3BoaUTENbHOCTh KAXKI0TO KOMITIOHEHTa b/]

I') YBenmuuuBaeT cKOpoCTh 3arpy3Ku JaHHBIX

Tepmun NoSQL o3nauaet
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10.

TeMbI 1O0KJIa10B

10 AMCHUIIJINHC «MalmHHOe O6V‘{CHI/IC " aHaJIn3 JaHHBIX»

CoBpemeHHbIe TeHACHIINH pa3BuTHA BigData B MUpOBOW KOMIIBIOTEPHOMN WHAYCTPHH.
CoBpemMenHble TeHAeHITMN pa3BuThs BigData B Poccuiickoit deneparumn.

[Tpennocsuiku pazsutus BigData B KUP.

CoBpeMeHHOE COCTOSIHME OonepalnoHHol cructeMbl Hadoop.

Otpacnu HapogHoro xo3saicTBaKYP, B KOTOPBIX MOKET OBITH 331€HCTBOBAaHA ONEPAITMOHHAS
cuctema Hadoop.

[Tepeuens HapoHO-X03sMCTBEHHBIX 3a1a4 B KUP, koTopeie 11enecoodbpa3Ho pemarsb ¢
nomoIipio TexHojgorun MapReduce.

[Tpumenenue texnonoruit NoSQL B COBpeMEHHBIX OM3HEC TPOEKTaX.

[lepcriekTHBBI IPUMEHEHUS Cpelibl R 1715 aHanmm3a CTaTUCTUYECKUX TaHHBIX, HEOOXOAUMBIX
JUTSI IPUHSITHS PEILICHU B YIIPABJICHUH T. YepKeccK.

Otpacnu HapoaHoro xo3saictBa KUP, B KOTOpBIX MOTYT OBITH 33/1eHiCTBOBaHbI CUCTEMBbI
kiacca DataMining.

[lepcnekTHBBI MPUMEHEHUSI KJIACTEPHOIO aHAIM3a U €0 pPe3yJbTaToB Il YIIPaBICHUS
skoHomukon KYP.
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MeTtoauyeckue MaTepuabl, oNpeae/siiolue Npouea1ypbl OEeHUBAHUS KOMIIETeHIMHU

5.1 Kpurepuu oueHMBaHNUsI KAYeCTBA BbINOJHEHHSI JJA00OPATOPHOT0 MPAKTUKYMA
OneHka «3a4YTEHO» BBICTABISETCS OOYYalOLMIEMYCs, €CiId JiaboparopHasi pabdoTa BBINOJIHEHA
MPaBWJIbHO M 00YyYaroIIuiics OTBETHII Ha BCE BOIIPOCHI, TOCTABIICHHBIE MTPEToJaBaTesieM Ha 3allluTe.
O1eHKa «He 3a4TeHO0» BBICTABIISICTCS 00ydaroIeMycsl, ecliu JlabopaTtopHasi paboTa BBIIOJIHEHA HE
MPaBWJIbHO WJIM O0YUaIOLIUICS HE MPOSIBUII MNTYOOKUX TEOPETUYECKUX 3HAHUM MTPH 3aIIUTe pabOThI

5.2 Kpurepuu onieHMBaHNUSI KAYeCTBA YCTHOI0 OTBETA HA KOHTPOJIbHbIE BONIPOCHI
OneHka «OTJMYHO» BBICTABISIETCS 3a DIIYOOKOE 3HAHUE MPEAYCMOTPEHHOIO MPOrpaMMOi
MaTepuaiga, 3a YMEHHE 4YeTKO, JaKOHHMYHO U JIOTMYECKH II0CJIeIOBATEeIbHO OTBEYaTh Ha
IMOCTAaBJICHHBLIC BOIIPOCHI.

OneHka «xopomo» — 3a TBEpJOE€ 3HAHHE OCHOBHOrO (IIPOrpaMMHOI0) Marepuana, 3a
Ir'paMOTHBIC, 663 CYHICCTBCHHBIX HETOYHOCTEH OTBETHI HA ITOCTABJICHHEIC BOITPOCHI.

OneHka «ya0BJIE€TBOPUTEIbHO» — 3a 00Illee 3HAHHE TOJILKO OCHOBHOTO MaTepuaia, 3a OTBETHI,
coJieprKallie HETOUYHOCTH WJIM CJIad0 apryMEHTHpPOBAHHbIE, C HAPYLIEHUEM IOCIEI0BATEIbHOCTH
U3II0KEHUS MaTepuana.

OneHKka «HeEYIOBJIETBOPUTEJIbHO» — 32 HE3HAHWE 3HAYUTEIIbHOW 4YacTH IPOTrpaMMHOTO
MaTepuasa, 3a CyIIeCTBEHHbIC OIIMOKU B OTBETAX Ha BOMPOCHI, 32 HEYMEHHUE OPHUEHTHUPOBATHCS B
Marepuraic, 3a HE3HAHWEC OCHOBHBIX HOHATHUU JUCHUIIIINHBI.

5.3 Kputepun onieHMBaHUS TECTHPOBAHMS

IIpu TectupoBaHuM Bce BepHble OTBeTHl Oepytcs 3a 100%.
90%-100% otanuHO

75%-90% xoporio

60%-75% yIoBIETBOPUTEIHLHO

MeHee 60% HeyA0BIETBOPUTEIBHO

5.4 Kpurtepnu oneHHBaHMs pe3yJbTATOB OCBOCHHUS JMCHUILINHBI HA 3a4eTe ¢ OLeHKOMH

OneHka «OTJMYHO» BBICTABISIETCS 3a TIIYOOKOE 3HAHUE TMPEAYCMOTPEHHOIO MPOrpaMMOit
Marepuaia, COJEPKalIerocsi B OCHOBHBIX U JOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JUTEPATYPHBIX
HMCTOYHHMKAX, 3@ YMEHUE YETKO, JIAKOHWUYHO U JIOTMYECKH TMIOCJIEN0BATEeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI, 32 YMEHHE aHAU3UPOBATh HM3ydyaeMble SIBIICHHS B WX B3aUMOCBS3U U
JUATEKTUYECKOM Pa3BUTUHU, NPUMEHSATH TEOPETUUECKUE MOJIOKEHUS MPU PEIICHUH MPaAKTUYECKUX
3ajad.

OueHka «XOpomio» — 32 TBEPJOE 3HAHUE OCHOBHOIO (MPOrPaMMHOIO) MaTepuaia, BKIoYas
pacdeTsl (Tpy HEOOXOJIMMOCTH), 3a TpaMOTHBIC, 0€3 CYIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHBIE  BOINPOCHL, 33 YMEHUE MPUMEHATh TEOPETHUUYECKUE MOJIOKEHUS IS pelIeHUs
MPaKTUYECKHX 3a]1a4.

OneHka «yI0BJIETBOPUTEJIBHO» — 3a o0O0mlee 3HaHHWE TOJIBKO OCHOBHOTO Marepuana, 3a
OTBETHI, COJEpXaIlhe HETOYHOCTH WIM Ci1abo apryMeHTHPOBaHHBIE, C  HapyIICHHUEM
MOCIIE0BATEIHHOCTH HM3JI0KEHHUS MaTepuana, 3a ciaboe MPUMEHEHHE TEOPETUYECKUX TOJOKEHUM
MIPU PEIICHUN MPAKTHYECKUX 3a/1a4.

OueHKka «HeyIOBJIETBOPUTEJIbHO» — 32 HE3HAaHUWE 3HAUYUTEIIbHOW YacTH MPOrpaMMHOTO
MaTepuasa, 3a CylIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 332 HEYMEHHE OPHUEHTHPOBATHCS
B pacuerax, 3a HE3HAHHE OCHOBHBIX MOHATUN JUCIUTIINHBL.

5.5 Kpurtepuu onieHMBaHUA JT0KJIaga
OneHka «OTJMYHO» BBICTABIISICTCS 3a TUIYOOKOE€ 3HAaHWE MPEIYCMOTPEHHOTO TPOrpaMMOU
Marepuaiga, 3a YMEHHE YeTKO, JAKOHWYHO W JIOTHYECKH TIOCIIEIOBAaTEIbHO OTBEYaTh Ha
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MOCTaBJIEHHBIE BOIIPOCHI.

OneHka «xopomo» — 3a TBEpJOE 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) Marepuaia, 3a
rpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOUHOCTEH OTBETHI HA MOCTABJICHHBIE BOIIPOCHI.

OrneHka «yAOBJIETBOPUTEJIBLHO» — 3a 00lIee 3HaHUE TOJBKO OCHOBHOTO MarepHaia, 3a OTBETHI,
coJiep>Kalliie HETOUHOCTH WJIM CJ1a00 apryMEHTHpPOBAaHHBIC, C HApPYIIEHUEM IOCIEI0BATEIbHOCTH
U3JI0’KEHUS MaTepuaia.

OneHka «HeyJI0BJIeTBOPUTEIbHO» — 32 HE3HAHHWE 3HAYUTENIBHON YacTH MpPOrpaMMHOrO
MaTepuaia, 3a CYyIIeCTBEHHBIC OIMMOKU B OTBETAX Ha BOMPOCHI, 3a HEYMEHHUE OPHEHTHUPOBATHCS B
MaTepuase, 32 He3HaHHE OCHOBHBIX MOHSTUN JUCIUILINHBL.
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