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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Leab ocBoeHUsT TUCHUIIMHBI "MammmrHHOEe 00ydyeHHE U aHAJIU3 JaHHBIX' (HOPMHUPOBAHHE Y
oOyyaromuxcs 0a30BBIX TEOPETUYECKMX 3HAaHMKW B 00JAaCTH TEOpUH BEPOSTHOCTEH W
MaTEeMaTHYECKOW CTaTUCTHKH M CIIOCOOHOCTH K MPHUMEHEHHWIO TEXHOJOTHH 0O0pabOTKU JaHHBIX (B
TOM uncie bigdata) 1 MalIMHHOTO O0YYEHHS K PEIICHHUIO MPUKJIAIHBIX 33134

[Tpu 3TOM 3a1aYaMu TUCHUTUTMHBI SBIISFOTCS:

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

®  U3y4YCHME TEXHOJOTHi 00pabOTKM OOJIBIINX JAHHBIX U MAIIMHHOIO OOY4YEeHHUS;

e ll3ydyeHue METOJOB MWCIOJB30BaHUSA HMHCTPYMEHTOB ONMCATEIIBHOW CTaTUCTUKHA U
BHU3yaJIM3aluy IaHHBIX,

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

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. ucuurnnmnaa «MammHHOe 00y4eHHe U aHaJIu3 JTaHHBIX» OTHOCUTCS K 00s3aTeNbHOM 4acTH,
dbopMupyeMoil yJacTHHKaMH 00pa3oBaTelIbHBIX OTHOMmIEHWH bnoka 1. Jucnummbel (Moaynn), u
MMeEeT TECHYIO CBS3b C APYTUMHU JUCIHUILTHHAMH.

2.2. B Tabnuiie npuBeACHBI MPEIIIECTBYIONINE U MOCIEAYIONIME JUCIUIIINHBI, HAPaBICHHbIC Ha
(dhopMupoBaHHE KOMIETEHIIUN JUCITUTUTMHBI B COOTBETCTBUU ¢ MaTpuIlei kommnerenuuii OI1.

IIpeamecTByrommue 1 nocjaeAymue AUCHUININHBI,
HanpaBJIeHHbIEC HA (hopMHUpPOBaHHE KOMIIETEHUH

rJJQH [IpenmecTByromIe TUCIUATUTHHBL [Tocnemyromue TUCIIATIITHB
1. | MaremaTnueckuil aHanus [TpennumniomHas mpakTHKa
2. | Anrebpa u reomMeTpus TexHonornueckas (TpOEKTHO —
TEXHOJIOTUYECKast) MPaKTHKA
3. Teopust BEposITHOCTEM M MareMmaTuyeckass | BeimosiHEHWE W 3amuTa BBIMTYCKHOU
CTaTUCTHKA KBAJTM(PHUKAIIMOHHON paboThI




3. INTAHUPYEMBIE PE3YJIbTATBI OB YYEHUSA

[Tnanupyemblie pe3yabTaThl OCBOeHHsI oOpa3oBarenbHOM nporpammsl (OI) — komneTeHMu

oOydJaronuxcst onpenesstorcss TpeOoOBaHUSIMH CTaHAapTa 1mo HampasieHuto noarotoBku 01.03.02

[lpuknannas wmarematuka W uHbOpMaTuka U (QOPMUPYIOTCS B COOTBETCTBHHM C MaTpulei

koMmmerennui OIT

Noe Homep/ HaumeHoBaHue B pe3ysabTare u3y4eHusi AUCUMUIJIMHBI,
/i HHJIEKC KOMIIETeHIIH U o0yuyariuecs 10/KHbI:
KOMIIETEHLIMH (111 ee 4YacTH)

1 2 3 4

1. OIIK-4 Crocoben noaumath | OIIK-4.1. O0mamgaer 0a30BLEIMH 3HAHUSIMH B
TIPUHIIHITBI paboTel | obmacT WHGOPMATHKN W UHPOPMAITMOHHO-
COBpPEMEHHBIX KOMMYHHKAITUOHHBIX TEXHOJIOTHA
WH(POPMAIMOHHBIX
TEXHOJIOrMi M ucnonb3osars | OIIK-4.2. BeiOupaer coBpeMeHHbIC HHPOP-
UX Ui peUleHHs  3aJa4 | MallMOHHO-KOMMYHHKAIMOHHBIE  TEXHOJO-
npodeccnoHanbHOM MM, HEOOXOIWMBbIE [UIsl pelIeHHs 3aaad
NEeSATeTbHOCTH PO eCCUOHAIBHON e TETHHOCTH

OIIK-4.3. Pemaer 3amaun mpodeccnoHa b-
HOIl JIeSTENbHOCTH C HCIIOJb30BAHUEM CY-
MIECTBYIONMX  MH(POPMAITMOHHO-KOMMYHH-
KaI[HOHHBIX TEXHOJIOTHUI




4. CTPYKTYPA U COAEP)KAHUE JTUCIUITJIMHBI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Bup yuedHoii padoTbl Cemectp
Bcero yacos Ne 7
4yacoB
1 2 3
AyIMTOpHAasi KOHTAKTHas padoTta (Bcero) 56 56
B ToMm guce:
Jlexrum (JI) 28 28
[Ipaktuueckue 3ausarus (I13)
JIaboparopusie padboTs (JIP) 28 28
KonTakTHasi BHeay1uTOopHasi padora, B TOM YHcJIe:
NuauBuayanbHbIE U TPYIIOBbIE KOHCYIbTAIIMH 2 2
CamocTosiTe;ibHasi padoTa ooyuarwmerocsi (CPO) 95 95
(Bcero)
Iloozcomoska x 3ansmusim (JIP) 25 25
Paboma ¢ knuscnviMu 51eKMpOHHBIMU UCTOYHUKAMU 30 30
Paboma c snexmponnwvim nopmghonuo 30 30
Camonoozomoska 10 10
IMpomexyTouHas Dk3amed (D) D (27) D (27)
aTrecTanus B TOM 4HcJIe:
[Tpuem 5Kk3., 9ac. 0,5 0,5
KoHncynpramnusi, gac. 2 2
CPO, uac. 24,5 24,5
UTOIO: 4acoB 180 180
O0mast TPyI0EMKOCTE | 394 ey, 5 5




4.2. COAEP KAHME JUCHHUIIJINHbI

4.2.1. Pa3nesnbl (TeMbl) JMCHUIIHHBI, BUAbI Y4eOHOI 1eATeJbHOCTH U (OPMBI KOHTPOJIS

Ne HaumenoBaHue pasjaesa Buabl yueOHO 1eATeJIbHOCTH, @®opMbl TEKyLIEH 1
(TeMBbI) TUCIUILJIMHBI BKJIIOYASI CAMOCTOSITEILHYIO NMPOMEKYTOYHOI
n/ padoTy o0y4arImmxcs arrecTauuu
n (B yacax)
J | JP | II3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 7
1. | Pasnen 1. BBenenue B nipea- | 2 2 6 10 TECTOBBIN KOHTPOJIb,
METHYIO 00J1aCTh. KOHTPOJIbHbIE
BOIIPOCHI
2. | Pazgen 2. 3HakoMcTBO cO | 2 4 10 16 | TeCTOBBI KOHTPOIIb,
CreIHaIM3UPOBAaHHBIMU OHO- KOHTPOJIbHBIC
JUOTEKAMH SI3bIKA TIPOTPaM- BOTIPOCHI,
mupoBanus Python nmns Ha- WH/IMBUyaJIbHbIC
VUHBIX DPACUCTOB W aHAJIM3a 3a7aHus K
naHHbiX.  NumPy,  SciPy, 1a00paTOPHBIM
pandas. 3aHATHUSIM
3. | Pazgen 3. Meron rnaBHbBIX | 4 4 10 18 TECTOBBII KOHTPOJIb,
KOMITOHEHT. BaKHOCTh HOp- KOHTPOJIbHBIE
MUPOBKHM JaHHBIX. [Ipeno6- BOTIPOCHI,
pabotrka nmaHHbix. Pabota ¢ VHIUBUYAJIbHBIC
MPOMYIEHHBIMU 3HaAYe- 3a7aHus K
HUSIMHU. 1a00paTOPHBIM
3aHATHIM
4. | Paznen 4. OcCHOBBI MamuH- | 2 4 10 16 TECTOBBII KOHTPOJIb,
HOTO OOYYEeHHS W OCHOBHBIC KOHTPOJIbHBIE
Tunsl 3aaa4. Knaccudukanus BOTIPOCHI,
3a/1a4 MalTUHHOTO O0Y4YEHHUS. WHAUBHUIyallbHbIC
3a7aHus K
1a00paTOPHBIM
3aHATHSIM
5. | Pazgen 5. OOyuenune Ha He- | 2 2 10 14 TECTOBBIN
pa3MedyeHHbIX JaHHbIX. Kia- KOHTPOJIb,
crepm3anus. Vepapxuuaeckas KOHTPOJIbHBIC
KIIaCTepU3aIIUSL. BOTIPOCHI,
WHIUBUIYATbHBIC
3a7aHus K
1a00paTOPHBIM
3aHATHIM




6 | Paznen 6. 3amaun oOyuenusi ¢ | 2 4 10 16 TECTOBBIN
yuurenem. PasnencHume naH- KOHTPOJIb,

HBIX Ha 00ydarolue u TecTo- KOHTPOJIbHBIE

BEIC. BOTIPOCHI,
WHAUBHUIyalIbHbIC
3a/1aHus K
1a60paTOPHBIM
3aHSITHIIM

7 | Pazgen 7. IlocraHoBka 3a-| 2 2 10 14 TECTOBBIN KOHTPOJIb,
Jaun perpeccuu. JIMHeWHbI KOHTPOJIbHBIE
pEerpecCUOHHBIN aHaIN3. BOIPOCHI

8 | Pazmen 8. IlocranoBka 3a-| 4 2 14 20 | TeCTOBBII KOHTPOJIb,
nadu kiaccupukanuu, o030p KOHTPOJIbHBIE
OCHOBHBIX METOJIOB €€ pellie- BOTIPOCHI
Hus. buHapHas ¥ MHOTOKJIac-
coBasi KJaccu(uKanusi.

9 | Paspen 9. AracaMOmu | 2 2 15 19 TECTOBBIN KOHTPOJIb,
QITOPUTMOB MaIIHHHOTO KOHTPOJIbHBIE
oOydeHus.  ArperupoBaHue BOIIPOCHI,

MOJIEEH. AHcaMbmu VHAUBU1yaJIbHbIE

pelIaouX 1ePEBbEB. 3a/laHus K
1a00paTOPHBIM
3aHITHIM

6. | BueaymuTopHas KOHTaKTHas 2 NunuBuayanbHbIE U
paboTta TPYNIOBbBIE

KOHCYJIbTAIlHH

7 | IlpomexxyTouHas aTTecTanus 27 | Dx3ameH

HUTOTI'O 4yacoB B cemecTpe 28 | 28 95 180

4.2.2. JIeKITHOHHBII KypC




Ne HaumenoBanue HaumeHnoBanue TeMbl Conep:kaHue JeKIHA Beer

n/n pasuesa JIEKIIUH 0

AUCHHUILIMHBI qlco
1 2 3 4 5

Cemectp 7

1. | Pazmen 1. 1.1 Beeneunue B [IpuMepsI UCTIOIB30BAHMS METOJIOB 2
BBenenue B MPEeIMETHYIO 00JacTh | MAIIMHHOTO OOYYeHUS ISt
MpeIMeTHYI0 00J1acTh MalIMHHOTO O0yueHus: | MmpakTudeckux 3anad. Kpatkuii
MAIIMHHOTO O0YYEHHSI. 0030p cuHTaKcuca s3bika Python.
[ToBTOpEHME OCHOB Berpoennble onepanuu U GyHKIHH,
MIPOrpaMMUPOBAHHMSI HA THUTIBI U CTPYKTYPBI JAHHBIX.
s3bike Python.

1.2 TIpumepsnr Kpartkuii 0030p cuHTakcuca si3bIka

HCIIOJIb30BAHUA Python. Berpoennsie oneparum u

METOJI0B MAIIMHHOTO (GYHKIIUY, TUTIBI U CTPYKTYPhI

o0y4eHHs JUisl petieHus | JaHHbIX. [loBTOpeHne 0CHOB

MIPUKJIAIHBIX 3a]1a4. IPOrpaMMUPOBAHUS Ha SI3bIKE
Python

2. | Paznen 2. 2.1bubmorexku NumPy | bubmuoreku NumPy u SciPy. 2
3HAKOMCTBO CO u SciPy. Marpuris. Marpurisl. PazpexeHHbie MaTpULIbIL.
crenuanu3upoBaHHbIMu | Paszpe:xeHHble WNHnexkcupoBanue, cpessl.

OuOIMOTEeKaMHU SA3bIKA MAaTpHIIBL. OO0benuHeHNEe MacCHUBOB.

MIPOTrpaMMHUPOBAHUS WNunexkcuposanue, bubnmoreka pandas. 3anpocsr k

Python st HayuHBIX CpE3Bl. TabaumaM: BeIOOpKa

pacueToB MaHAIU3a CTPOK/CTOJIOIOB 110 33JaHHBIM

naHHbIX. NumPy, KkputepusiM. Moauduxanus

SciPy, pandas.. ayieMeHTOB Tabnuiiel. JloOaBneHue
cTpok/cronbios. ['pynnupoBka u
arperupoBaHHe.

3 | Pazgen 3. 3.1 BaxHocTh OnucarensHbie cTaTucTUKH. O030p 2
MeTto/1 TaBHBIX HOPMHUPOBKH JIaHHBIX. | OuOmmotek matplotlib, seaborn,
KoMmnoHeHT. Baxxnocts | [IpenoGpaboTrka bokeh. ba3oBblie TuIIBI
HOPMHUPOBKH JIAHHBIX. | JTAHHBIX BH3YaJIM3aI[uH IAHHBIX
ITpenobpaboTka
naHHbIX. Pabora c 3.2. [IpenobpaboTka 3HAKOMCTBO ¢ OuOIMoTeKo SCikit- 2
MPOMYIIEHHBIMHU naHHbIX. PaboTa ¢ learn (sklearn).Ilpeno6pabotka
3HAYCHUSIMHU. MIPOITYIIEHHBIMH JTaHHBIX.MeTOo/T TJIaBHBIX

3HAYCHUSIMHU. KOMIIOHEHT.
PaGora ¢ nponyuieHHBIMU
3HAYEHUSIMU

4 | Paznen 4. 4.1.3agaun MmamHHOTrO | OGyUYeHue ¢ yuuresiaeMm U o0ydeHue 2
OCHOBBI MalIMHHOTO 00y4eHus. 6e3 yuurens. Kimaccsl 3amau
00y4YeHHS U OCHOBHEIE MAIIMHHOTO O0YYCHHUS: PETPECcCHs,

THUTIBI 33]1a4. KIaccupuKaus, KIaCTePHBIHA
Knaccudukanms 3agaq aHaJIn3, MOMCK aHOMAaJIUH.
MAaIIMHHOTO 00yUeHUSI.

5 | Pazmen 5. 5.1. Knacrepusanus. Hcnonbp3oBanue METOIOB 2
OO6yueHnue Ha Hepapxuueckas CHIKEHUS Pa3MEPHOCTH U METOJIOB
HEpa3MEUYCHHBIX KJIACTepU3aIIHSI KJIACTEPU3AIlNH B 3a/1a4e




TaHHBIX. pacro3HaBaHus PYKOTIMCHBIX (P

Knacrepuzamnmsi. (MNIST).

Hepapxuueckas

KJIacTepU3aLusl. 5.2. Meron Kcpennux, | O630p METOJ0B KilacTepH3aluy,

DBSCAN wu np. peaTn30BaHHBIX B OMOJINOTEKE

sklearn PaboTa ¢ cuHTeTHUECKIMH
JTAHHBIMH

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

3amaun 00ydeHus ¢
yuureneM. Pa3nenenue
JaHHBIX Ha 00y4aroIue
U TECTOBBIE.

JAHHBIX Ha 00ydYaroume
H TCCTOBBIC.
Onpenenenue
epeoO0yICHHOCTH
MOJIENIN

yuuteneM. BaxxHocts onpezenenus
LIEJIEBOM METPUKH KA4€eCTBA.

6.2. Kputepun oueHku
Ka4ecTBa IOJYyYCHHBIX
Mozenen

CpaBHeHUE pa3JIMYHBIX METPUK
KadecTBa Moneneil. Pabora ¢
HecOaJaHCUPOBAaHHBIMU HaOOpamH.

Paznen 7.
[TocTanoBka 3anauu
perpeccuu. JInHeHbII

7.1.JIuneitHbIiperpecc
MOHHBIN aHanu3. OT6op
MIPU3HAKOB,KOJUIMHEAPH

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

perpecCUOHHBIN OCTb, BIIUSITENIbHbIC kiacca Pipeline. Peanu3zanus
aHaJu3. HaOJIOACHN S, aHATIN3 PErpecCUOHHBIX U
OCTaTKOB KJIaCCU(PMKALMOHHBIX MOJIETIEH ¢
rmoMo1bio sklearn
7.2. Henapametrpuuecka | PaboTa ¢ cuHTeTHUYECKUMU
saperpeccus (1aepHoe naHHbIMU.CaMocTOsITebHAS
crnaxuBanue). L1 u L2 | peanuzanusmerona rpaiMeHTHOTO
perynspusanus. CIycka
Mertpuku KadecTBa.
Paznen 8. 8.1. [locranoBka Peanu3zanus knaccupuKamoHHbIX

ITocraHoBKka 3a7aun
KJ1accuukanuu, o030p
OCHOBHBIX METOJIOB €€
peuieHus. bunapHas u
MHOT'OKJIacCOBast
KJIacCU(pUKAIIHS.

3aJjauu
KJ1accuukanuu, 0630p
OCHOBHBIX METOJIOB €€
peueHus.

Mojenen ¢ momopio sklearn.
Peanmmsanus Mojieiell Ha OCHOBE
MeToa k-Ommkaiimmx cocenei

8.2. Jloructuueckas
perpeccus. Pemaromue
nepeBbs. MeTpuku
Ka4yecTB
KJaccupuKanuu
(TouHOCTH/CTIETIU(PUIHO
ctb, ROC-kpuBas,
TIJTOTATH TTO KPUBOHA)

MeTo/1 TOTHCTUYECKON PETPECCHH.
CaMocTosTeIbHas peann3arus
MeTO/1a TPAJANEHTHOTO CITYCKa.
Peanu3arus pemaromniero nepesa.




9 | Pazmen 9. AncamMOu Peanuzanmsg Mopesneii ¢ ITOMOIILIO 2
AHcamM05i1 JITOPUTMOB | aJITOPUTMOB METO/1a TPaJAUEHTHOT0 OYCTHHTa,
MalIMHHOTO OOYyYEHHUs. | MAaIMHHOTO OOYyYeHHUs. | METO/a CIy4aiHoro Jjeca.

ArperupoBanue biieniuHr M cTeKKUHT. MeToabl
Mozener. Aacamoan otOopa npu3HakoB. ONTUMH3AIUS
peliaronmx 1epeBbeB TUIIEpIapaMeTpoB.
NTOI'O gacos: 28
4.2.3. JJabopaTopHblii NPAKTHKYM
No HauMeHoBaHMe Bceer
HaumenoBanme Conepxanue 0
ceme pasjena . .
cTpa S — Ja00opaTopHOii padoThI JabopaTopHoii padoThI 4aco
B
1 2 3 4 5
Cemectp 7
7 | Pazmen 1. Jlaboparopuas paboTa Jlaboparopuas padota 2
Beenenue B «OcHOBHI s13b1Ka Pythony. npelHa3HaueHa Jis
IPEIMETHYIO 03HAKOMJICHUS
00JacTb. 00y4aroIuXcs ¢ A36IKOM
Python u momoru B
BBHITIOJTHEHUH Ta00PAaTOPHBIX
U IIPOEKTHBIX 3a/1aHuil. B
Hel o0yJaromecs modTamHo
MIPOXOJIAT BCE OCHOBHBIC
acTeKTa sI3bIKa
7 | Pazmen 2. JlaGopaTtopHnast pabota Jlaboparopnast paboTa, B 4
3HAKOMCTBO CO «Knaccuduxarus 1aHHbIX» | KOTOPOH HAUWHAETCS
CTICIIHATN3UPOBAHHBI W3YYCHHE TTPUHIIAIIOB
MU OUOIMOTEKaMH MalMHHOro 00y4eHus. B
A3bIKA Hel oOyuarouiecst OynyT
POrPaMMHUPOBAHHUS y4uThCs paboTaTh ¢
Python mns Hay4HBIX rpadudeckoit nHbopMamei
pacueToB U aHAIH3a Y TIPOU3BOJIUTH aHAH3
JnaHHbIX. NumPy, MOJIYYEHHBIX TAHHBIX U
SciPy, pandas. CaMOCTOSITENTHHO CTPOUTH
MPOCTEUIIIHI
KJ1accu(ukarop.
JlaGopaTtopHnast pabota Pandas — ato 6ubmnoreka 4

«OcHoBbI paboTs! ¢ Pandasy»

s3pika Python, kotopas
MO3BOJISIET CO3/1aBaTh
OOBEKTHI, B KOTOPBIX JIaHHBIE
XpaHATCs B TaOJIUYHOMN
dbopme.DTo mepBas
nmabopaTopHas padora,
cBsi3anHas ¢ Pandas. B Heit
oOy4aroruecs: pazoepyr

10



CTPYKTYPY ¥ OCHOBHBIE
GbyHKIMUIAHHON
OubsnoTeKu.

Pa3nen 3.
MeTton ritaBHBIX
KOMIIOHEHT.
BaxnHocTth

HOPMUPOBKH JAHHBIX.

[Ipeno6paboTka
naHHbIX. Pabora ¢
IPOIMYIIEHHBIMU
3HAYEHUSIMU.

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

B naboparopnoii pabote
paccMaTpUBaTHCS METOJ
MamuHHOTO 00y4deHus «K-
OmmkaiIux coceneii», a
TaKXe ero MOJI0KUTEIbHbIC
Y OTPUIIATEIHHBIC CTOPOHBI;
paccMaTpuBaeTCs
OoubroTeKa IS
BU3YaJIM3allUU TAaHHBIX U
MaTEMaTHYECKOTO aHAIIN3a
«matplotliby;

Pasnen 4. OcHoBBI

JlaGopartopnast pabota

B nannoit pabore

MAaIIMHHOTO «AHaNu3 JaHHbIX C o0yyaromuecst Hay4yarcs
o0y4deHus u nomoineto Pandasy JIeNath Cpe3bl, TPYNIUPOBKH,
OCHOBHBIE TUIIBI MH/IEKCALIMIO IaHHBIX I10
3azad. pa3HBIM MapaMeTpaM, a
Knaccugukanus TaKXe CTPOUTh IpaduKu 110
3a[a4 MaliuHHOTO CO3JITaHHBIM Cpe3aM.
o0OyueHusl.
Pazpnen 5. JlaGopatopHas pabota | OHUM U3 CaMBIX MPOCTHIX
OO0yueHue Ha «/lepeBbs pereHui» JUISl TIOHUMAHUS SIBJISIETCSI
HEepa3MEe4YeHHBIX kiaccupukarop«/lpeso
TAHHBIX. pereHui. I1a MOJeNb
Knacrepuzanusi. CTPOUT «AEPEBO» KIIACCOB, Y
Uepapxudeckas KaXJIOTO U3 KOTOPBIX €CTh
KJIacTepU3alus. CBOU TapaMeTphl.
ITommagaromiye mox 3Tu
napameTpsl JaHHbIE
MPUYHCIISIOTCS K TOMY HITH
MHOMY KJaccy. Mojenb
OYEHb YYBCTBHUTEIbHA K
MepeoOyICHHIO U TAHHBIM,
KOTOPBIE MOJTyYaeT 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.

PELICHHIT» U HE UMEET BCEX
€ro OTpHUIATEIbHbIX
0COOEHHOM, HalpuMep, OH
HE YyBCTBUTEJIEH K
nepeoOydenuto. B
nabopaTopHoii paboTe Oyaer
PaccMOTPEHO CTPOCHHE
JAHHOTO METOoJ1a
KJaccupuKanuu u
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MTOTOBOPUM 00 €ro
YCTPOMCTBE.

7 | Paznmen 7. Jlaboparopuas pabora | JIuneitnas perpeccust 2
[TocranoBka 3aauu «Jluneitnas perpeccusi» SBJIIETCSL OTHUM U3 CaMbIX
perpeccum. YVHHUBEPCATBHBIX METOJIOB
JIuneiHbIi MalTuHHOTO 00Y4YeHHUS, T.K.
perpecCHOHHBIN MOJKET IPUHUMATH Ha BXOJI
aHaJIn3. JaHHbBIE PA3IMYHBIX TUIIOBU

CTpYyKTYyp. Takxe naHHas
MOJIeJIb IOCTaTOYHO
YCTOMUYMBA K MIEPEOOYICHHUIO
uuMeeT OOJIBIITYI0 CKOPOCTh
00pabOTKH JTAHHBIX.

7 Paznen 8. JlaGopaTopHas pabora | B mocnennue robt 2
[TocTanoBka 3amaun «Pabota ¢ OpenCV» MaIIMHHOE 3pEHNE
KJ1accU(pUKaluy, MOJIYYHIIO OOJIBIILYIO
0030p OCHOBHBIX OTJIACKy U BBI3BAJIO HHTEPEC
METOJIOB €€ PEIICHUSI. CO CTOPOHBI HE TOJIBKO
bunapnas u VYCHBIX, HO U PA3JIMYHBIX
MHOTOKJIacCOBast WHXEHEPOB U
KJIacCU(pUKaIU. pa3paboTUHKOB

«UHTEJUIEKTYaIbHBIX)
IpUIIOKeHnu. B
nabopaTopHoii pabote
oOyuyaroluecs: pacCMOTPST
BapUaHT OMOIMOTEKH
OpenCV, HanucanHOM Ha
a3bike «C++» s Python,

7 | Pazmen 9. JlaGopaTopHas pabora | JlaboparopHas pabota 2
AHcambu «MamuHHOE ~ 3peHHe W | IIO3BOJIMT OOYYIOIIMMCS
aIrOPUTMOBMAIINHHO | pacro3HaBaHHE g | OOnbIIe yrioyOuThes B
ro oOy4eHus. BpEAILHOM BPEMEHI U3y4eHHue OMOITNOTEeKH

OpenCV, a Taxxe Hay4uT UX

UCIOJIb30BaTh

opUIHATIEHYIO

JOKYMEHTAITHIO K

MIPOTPAMMHBIM ITPOJTYKTaM
HUTOIO: 28

4.2.4. Tlpaktuueckue 3ansitust (He npenycMoTpeH y4eOHBIM TIIAHOM)
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4.3. CAMOCTOATEJBHASA PABOTA OBYINAIOIIEI'OCA

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

Cemectp 7

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

auTeparypoil. UTeHne KOHCIIEKTa JIEKIUH.
[ToaroroBka k 1a60paTOpHBIM PabOTAM.

1.3. | YcranoBka u Havano pabotsl ¢ Python

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

1.5 [ToaroroBka K 1a00paTOPHBIM 3aHATHUSIM.
[ToaroroBka Kk TECTUPOBAHUIO IO IEPBOMY
pazneny.

2. Pasznen 2. 2.1. UreHne KOHCIIEKTA JICKIINA, paboTa ¢ 10
3HAKOMCTBO CO muteparypoi. [logroroska
CHeIHATN3UPOBAHHBIMU 1a00paTOpHBIM paboTam.

OnOIMOTEeKAMH SI3BIKA 2.2. | Pabora c TeKIIMOHHBIM MaTePUATIOM, TIOUCK
nporpamMmmupoBanus Python ¥ 0030p JIUTEPATYPhI U DIIEKTPOHHBIX
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 JaHHBIX. ANEKTPOHHBIMU UCTOYHUKAMHU.

[Tpeno6paboTKa TaHHBIX. 3.3 | [ToaroToBka K TECTHPOBAHUIO IO 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

YEeTBEPTOMY pasJIely.

Pa3nen 5. 5.1. | Pabora ¢ 1eKIIMOHHBIM MaTEPUAIIOM. 10
OOyuenue Ha Omneparophl sI3bIKa IMPOTPAMMHPOBAHUS.
HEpa3MEUYCHHBIX JaHHBIX. 5.2 [TpopaboTka anropuTMOB pelIeHHs 3a/1a4
Knacrepuzanus. JIOTHYECKOTr0 MPOrpaMMHUPOBAHHUS
Hepapxuueckas 53 JleTanpHOE U3yueHue Mozaenu «Jpeso
KJIacTepU3aLys. peLIeHu»
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4, 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.
5. 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, IIOUCK
1 0030p TUTEPATyPhI U IIEKTPOHHBIX
UCTOYHUKOB MH(POPMAIUH 110 TEME
MPAKTUYECKUX 3aHATHI
7.3 [ToarotroBka K TECTUPOBAHUIO MO CEALMOMY
pazneny.
6. Pasnen 8. 8.1 UreHne KOHCIIEKTA JICKIINA, paboTa ¢ 15
ITocTanoBka 3anaun muteparypoi. [logroroska
kiaccudukamnuu, 0630p 1a00paTOPHBIM paboTam.
OCHOBHBIX METOJIOB €€ 8.2 UteHue KOHCIEKTa JISKIHi, padoTa ¢
peuienus. bunapHas u autepatypoid. [lonroroBka
MHOTOKJIaCCOBast 1a00paTOPHEIM paboTam.
KJaccupuKalus. 8.3 [ToarotroBka K TECTUPOBAHUIO [10 BOCBMOMY
pazzeny.
7. Pasnen 9. 9.1 UteHue KOHCIIEKTa JIEKIHi, padoTa ¢ 14
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
HUTOTI'O 4yacos: 95

14



5. HEPEYEHb YHEBHO-METOJAWYECKOI'O OBECHHEYEHMS ]I
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA ITO JUCHUIIJIMHE

5.1. Meroanueckne yKa3aHus 1JIsl OATOTOBKH 00y4al0IMXCS K JIEKIMOHHBIM 3aHATUAM

BeaymuM MeTonoM B JIEKIMM BBICTYHNAeT YCTHOE H3JI0KEHHE Y4eOHOro Marepuana,
COIIPOBOKAAONIEECS JEMOHCTpAIeld BUACOMMIBMOB, CXEM, IUIAKaTOB, IIOKa30M MOJIEIeH,
puOOPOB, MAKETOB, UCIIOJIB30BAHUE MYJIBTUMEINA ANIAPATYPHI.

Jlexuust ABNSIETCA UCXOIHOW (hOPMOI BCETro yueOHOTO MpoLiecca, UTPaeT HAPABIISIONIYIO U
OPraHMU3YIOLLYIO POJIb B CAaMOCTOSATEIBHOM U3YUYE€HUHU IIpeaMeTa. BaskHelnas poiib JIeKIUH
3aKJII0YAETCs B IMYHOM BO3JICHCTBUU JIEKTOPA HA Ay IUTOPHUIO.

Ha nexumsax packpbIBarOTCSI OCHOBHBIE TEOPETHYECKHE ACIEKTBI, IPUBOAATCS IPUMEPHI
peanu3ay Ha MPAaKTHKE, OCBEUIACTCS JOCTHUTHYTHIH YpOBEHb (HOpMAIM3ALUU JACATEIBHOCTU MO
aBTOMATU3AaLMA SKOHOMHYECKHUX IIPOLIECCOB.

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;

- caMoCToOsTeNbHAas paboTa 00y4aroUIerocs Npu NOJAr0TOBKE K SK3aMEHY;

- caMocCTosTeNNbHas paboTa o0yuaromierocst B On0InoTeKe;

- U3y4YEHHE CAWTOB I10 TEMaM JAUCLUIUIMHBI B ceTh «HTEepHET.

Tpebyercsa TBOpYeckOe OTHOLICHME M K caMoi mIporpamMe y4yeOHoro kypca. Bompocsl,
COCTaBJISIIOLIME €€ cojepxaHue, oO0JalaloT pPAa3sHOW CTENEHbIO BAaXXHOCTU. EcTh BOMpOCHI,
BBINOJIHAOLIME (DYHKIUIO JIOTHYECKOM CBA3KHU COAEPIKAaHUS TEMBI U BCETO Kypca, UMEIOTCS BOIIPOCHI
OMMCATEIBHOTO WM Pa3bsACHUTEIBHOIO Xapakrepa. Bce 3TM BONpPOCHI HE COCTaBISAKOT CYTH,
MOHATUIHOI0, KOHLIENTYAJIbHOTO COAEP)KaHUS TEMbI, HO HEOOXOAUMBI JUIsl LIETOCTHOT'O BOCTIPUSATHS
n3ydaeMbix npobsieM. [IpopabGoTka JEKIIMOHHOTO Kypca SIBISI€TCS OJHOM M3 BAXKHBIX AKTHUBHBIX
¢dopm camocTosaTenbHOIN padoThl. Jlekuus npenogaBarens He sIBISETCS 03BYYEHHBIM YY€OHHMKOM, a
MIpPE/ICTaBIIsIeT U0 €r0 UHIUMBUyalbHOro TBopUYecTBa. OH YMTaeT CBOM aBTOPCKUM KypC CO CBOEH
JIOTUKOM €O CBOMMM TEOPETHMUECKMMU M METOAMYECKMMH MOAXOAAMH. DTO J€NaeT JIEKIIMOHHBIN
KypC KOHKPETHOrO IpernojaBaTelis WHAUBUAYAIbHO-TMYHOCTHBIM COOBITHEM, KOTOPBIM BpSAI JIU
oOyuyaromemycsi CTOMT npeHedperats. Kpome Toro, B CBOMX JEKIMIX MpENojaBaTelb CTPEMHUTCS
MIPEOJI0JIETh MHOTHE HENOCTATKH, MPHUCYIINE OMYOJIMKOBAHHBIM Y4eOHUKaM, Y4EOHBIM MOCOOHSM,
JEKUMOHHBIM KypcaMm. KoJM4yecTBO 4acoB, OTBEIEHHBIX IS JIEKIIMOHHOTO Kypca, HE IO3BOJIAET
peanu3oBaTh B JEKIHIX BECh 00bEM COAEp)KaHUS TUCHMIUIMHBL. VcXons U3 3TOro, KaXKablil JeKTop
CO37Ia€T CBOIO TEMATUKY JIEKIIMHA, KOTOPYIO B YCTHOW WM MHUChbMEHHOW (opme mpeacTaBiseT
oOyyaromumcsi TpuU TepBod Bcrpede. BakHo oOywatomemycs TOHSATb, YTO JIEKLIUS €CTh
cBOoeoOpa3Hasi TBOpueckas gopma camMoCTOSTeNbHOM paboTel. Hago meiTaThes cTaTh akTUBHBIM
COYYaCTHUKOM JIEKLIUU: TyMaTb, CPAaBHUBATh N3BECTHOE C BHOBb MOJYyYa€MbIMU 3HAHUSMH, BOUTH B
JIOTUKY W3JI0KEHHUS MaTepuana JEKTOpOM, 0 BO3MOKHOCTH BCTyHNaTh C HHMM B MBICJICHHYIO
nosieMuky. BIIO Bpems neknum MOXHO 3a/1aTh JIEKTOpY Bompoc. Bompocsl MoxkHO 3anath 1 BIIO
BpeMs nepepbiBa (MUCbMEHHO WM YCTHO), @ TaK)Ke MOCie JEKIUU WU [epe]l Ha4yaloM O4epeaHOM.
Jlextop HaiineT popMbI U CIOCOOBI pearupoBaHUs Ha BOIPOCH! 00YYAIOIMXCS.

OOyuaromuiics, TOTOBACh K JEKIMOHHOMY 3aHSTHIO, BKJIIOUAET BBIMOJHEHHE BCEX BHUOB
3aJlaHuil pa3MEIICHHBIX B KaXJOW JIEKLUMHU, T.€. 3aJaHHUs BBIIOJIHSIOTCS €II€ 10 JIEKIUOHHOIO
3aHATHUS IO COOTBETCTBYIOMIEH TeMe. B X0/1e TeKIIMOHHBIX 3aHATUH, 00 yJarOIIHICS JOKEH:

- BECTU KOHCIEKTUPOBAaHUE JIEKIIMOHHOTO MaTepHala,

- oOpamate BHUMaHHE Ha TEPMHMHBI U OIpeAeTeHHs, a Takke QOpPMYIUPOBKH,
PacKpbIBaIOIINE COACPKAHUE TEX WIM MHBIX SBICHUH U IPOLIECCOB, HAy4YHbIE BBIBOJBI U
IIPAKTUYECKUE PEKOMEHIAUH.

- oOyyaromuicss JODKEH OCTaBUTh B pabOYMX KOHCIIEKTaX MOJs, Ha KOTOPBIX JEJIaeT

15



IIOMETKH W3 PEKOMEHJOBAHHOM JIUTEPATYyphl, TOMOJIHAIOMME MaTepUanl IPOCIYIIAHHON JEKIUH, a
TaKXXe MOTYEPKUBAIOIINE 0COOYIO BAXKHOCTh TE€X WM MHBIX TEOPETUYECKHX TOJI0KEHUH,

- oOyuaromuiics JOJDKEH 3aJaBaTh IIPENOJABATEN0 YTOYHSIOIIME BOIPOCHl C LENbIO
YSICHEHUs TEOPETUYECKUX ITOJI0KEHUH, a TaK K€ Pa3peIICHMs CIIOPHBIX CUTyalui;

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

5.2. Meroauyeckue YKa3aHUfl [JIsi MOATOTOBKH OOY4YalOUIUXCHA K Ja0OpaTOPpHbIM
3aHATHAM

Benymeit nunaktudyeckod Uenbio JTAOOPATOPHBIX 3aHITUNA SIBISETCS CHUCTEMaTH3alus |
00001IeHNe 3HAHUN TI0 M3y4aeMOW Teme, MPUOOpPETEHHE MPAKTUYECKHX HABBIKOB 10 TOMY WIIH
Ipyromy pasJieny Kypca, 3aKperieHue Moy4YeHHbIX TeOPeTUUeCKUX 3HaHui. JlabopaTopHble paboThI
CONPOBOXKAAIOT U TOAJCPKUBAOT JICKIIMOHHBIN KYpC.

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

B Hawanme kaxmoro naboOpaTOpPHOrO 3aHATHS OOYYAIONIMICS JOJKCH O3HAKOMHUTBCS C
TEOPETUYECKIM MaTepHaIOM, HEOOXOAUMBIM JUJISl BBIIIOJIHEHHUS TEKYIEH 1abopaTOpHO paboThI.

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

Kaxnas mabopaTopHass paboTa COAEPKHT CIHCOK WHAWBUAYaTbHBIX 3aJaHUM, Ha
BBITIOJTHEHUE KOTOPBIX 00YyYatOMIUNCS JOKEH 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
3aHATHAM

B nporecce moAroToBKM M MpOBEIEHUS MPAKTUUECKUX 3aHATUI 00ydaroIuecs 3aKperuisioT
MOJIy4YEeHHBIE paHee TeOpEeTUIECKUE 3HAHUS, MPUOOPETAIOT HABBIKU UX MPAKTUYECKOTO MPUMEHEHHS,
IMO3TOMY MHNOATOTOBKAa K HNPAKTHYCCKHUM 3aHATUAM Tpe6yeT oT o6yqa}0mer00ﬂ OTBETCTBCHHOI'O
OTHOIICHUS. B X0/1e MOArOTOBKY K MPAaKTUYECKUM 3aHATUSAM, OOYUAIOLITUICS TOJKEH:

- HW3Y4YUTb OCHOBHYIO U JOIOJHHUTCIBHYIO JIUTCPATypy, O3HAKOMHUTHECA C HOBBIMH
MyOIUKAUsAMU B TEPUOJWYECKUX M DIEKTPOHHBIX HM3AAHMUSIX, MPU 3TOM OH JOJDKEH Y4YecTh
PEKOMEH/IallNY TIPETIoIaBaTess U TPEOOBaHUS TPOTPAMMBI;

- MOATOTOBUTHCA K YCTHOMY OMNPOCY, Ui 3TOTO MOATOTOBUTH OTBETHI MO BCEM Y4YEOHBIM
BOIIpOCaM, BBIHOCHUMBIM Ha MPAKTHYCCKOC 3aHATUC,

- TOATOTOBUTHCA K  BBIMOJIHEHHUIO TEKYIIETO MPAKTUYECKOTO 3aHSITHS — H3ydas
COOTBETCTBYIOIIYIO TEMY Y4€OHO-METOMUECKOTO TTOCOOUS;

- TOCIIe M3YYEHHUs KaXAOro paszjena OOyJaromMiics, IJisg 3aKpelUIeHUs MPOUICHHOTO
MaTepuasa MPOXOJUT TECTHI;

- OCYIIECTBIISIET CAMOKOHTPOJb KauecTBa TMOATOTOBKM K MPAKTHYECKOMY 3aHSATHUIO,
OCYHICCTBJIAA TPOBCPKY CBOUX 3HaHHI>’I, OTBC€Yad Ha BOIPOCHI I CaMOIIPOBEPKHU 110
COOTBETCTBYIOLIEH TeMe.

- O6y‘-I€lI-OIIIHﬁC5[, IIpH MMOATOTOBKE K MPAKTUYCCKOMY 3aHATHUIO MOXKET KOHCYJIBTUPOBATLCA C
MpernoaBaTesieM Yepe3 AISKTPOHHYIO MTOUTY U MOMy4aTh OT HETO HABOJIAIINE Pa3bsICHEHUS.

5.4. Meroanueckue yKa3aHusi 10 CAMOCTOATEJIbHON padoTe 00yyaromuxcs

CamocrosiTennpHas paboTa 00yJaronuxcsl BKIIOYAET B ceOsl BBIIIOJHEHHE PA3JIMYHOTO POja
3aJlaHui, KOTOpbIE OPHEHTHUPOBAHBI Ha Ooliee TIyOOKOE YCBOGHHE MaTepuaia HU3ydaeMoit
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aucuuIuIMHEL [lo Kaxmoil TeMe IUCHUIUIMHBI 00ydJaronMMes MpeaIaraeTcs nepeueHs 3aJaHui Ams
CaMOCTOSITENIbHON paboThl. K BRIMOTHEHHIO 3aJaHUi JJIs1 CAMOCTOSITENILHON paObOThl PEABSBISIOTCS
cleAyromye TpeOOBaHMs: 3aJaHMs JOJKHBI MCIIOJHATBCS CaMOCTOSITENIBHO U IPEJCTABIATHCS B
YCTAHOBJICHHBIM CPOK, a TaK)K€ COOTBETCTBOBATh YCTAHOBIIEHHBIM TPEOOBAHHSM MO O0()OPMIICHUIO.
OOyuaromces cieayer:

- PYKOBOJCTBOBAThCsI rpa)uKOM CaMOCTOSITEIbHOM paboThl, ONpeieTICHHBIM Ha Kadepe;

- BBINOJIHATH BCE IIJIAHOBBIEC 3aJaHUs, BBIIABAEMBIEC IIPENIOAABATEIEM Ul CAMOCTOSITEILHOTO
BBITOJIHEHUS, U pa30UpaTh Ha JJAOOPATOPHBIX U KOHCYJIBTAIMAX HESICHBIE BOIIPOCHL;

- [pd TOATNOTOBKE K SK3aMEHy MapajuleJbHO IpopadaThiBaTh COOTBETCTBYIOILUE
TEOPETUYECKUE U TPAKTUYECKUE pa3/eibl JUCHUIUIUHBI, (PUKCHPYsS HESICHBIE MOMEHTBHI JUIS HX
00CYX/IeHUs Ha IUIAHOBBIX KOHCYJIbTAlUsX.

B mporecce moAroToBKM K MPAaKTHYECKHM 3aHSATHSM, CTYyAEHTaM HE00XOAWMO OOpaTUTh
0co00e BHUMaHHME Ha CaMOCTOSITEIbHOE M3Y4YEHHE PEKOMEHJOBAHHOW yuyeOHO-METOIMYecKoil (a
TaK)K€ HayYHO! U MOILYJISIPHOM) TUTEpPaTYpBHI.

CamocrosrtenbHas pabora ¢ ydeOHUKaMH, Y4€OHBIMH ITOCOOMSIMM, HAYYHOH, CIIPAaBOYHOMN U
MONYJSAPHOM  JINTEpaTypod, MaTepHalaMH  IIepUOAMYECKUMX  u3gaHud U VHTepHera,
CTaTUCTMYECKUMM JaHHBIMU sBJsieTcss Haubosee 3(P(GEKTUBHBIM METOJOM IOJY4YEHUs 3HAHUH,
MO3BOJIIET 3HAYUTEIBHO aKTHBU3MPOBATh IPOLECC OBIAACHUS HHPOpMAaIMel, criocoocTByeT Ooiee
r71yOOKOMY YCBOEHHUIO H3y4yaeMoro marepuaina, GopMupyeT y oOydaroluxcs CBOE OTHOILIEHHE K
KOHKpETHOM Ipobiieme.

bonee riy6okoMy pacKphITHIO BONPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOINOJHUTEIbHOMN
JIUTEPaTypoOl, PEKOMEHIOBAHHOW IIPENOJaBaTeeM II0 KaKIOW TEME CEMHHAPCKOTO WIIU
IIPAKTUYECKOIO 3aHSATHS, YTO MO3BOJIAET CTYJEHTAM IIPOSIBUTH CBOIO MHIMBHUIYaJbHOCTb B paMKax
BBICTYIUIEHUSI Ha JAHHBIX 3aHATHUSX, BBISIBUTH LIMPOKUM CIIEKTP MHEHUH 110 U3ydaeMol Mpodieme.

IToaroroBka Mnmpe3cHTalnum 1 J0KJIaaa

Jlis MOArOTOBKM MpEe3eHTalld pPEeKOMEHJyeTcs ucroisb3oBath: PowerPoint, MS Word,
AcrobatReader, LaTeX-oBckuit maker beamer. Camas mpocrtas mporpaMma [Uis CO3JaHUS
npeseHTaimii — MicrosoftPowerPoint. [ moAaroToBku mnpe3eHTalnuMu HEOoOXOAMMO coOpaTh U
00paboTaTh HaYAIbHYIO HH(POPMALIHUIO.

[TocnenoBarenbHOCTh MOJATOTOBKY IPE3EHTALINN:

1. Yetko chopMynupoBaTh 1iefb NPE3EHTAUU: BBl XOTUTE CBOIO ayIUTOPUI0 MOTUBUPOBATH,
yOenuTh, 3apa3uTh KaKoOM-TO ujeel Win NpocTo GopMaIbHO OTUUTATHCS.

2. OmpenenuTh KakoB OyneT (opMaT NMpe3eHTAlMU: JKUBOE BBICTYIUIEHUE (TOTZA, CKOJIBKO
OyzeT ero MpoAOIKUTEILHOCTh) WM AJIEKTPOHHAS PACCHIIKA (KAaKOB OyAeT KOHTEKCT MpEe3eHTAlNN).

3. OtoOparhb BCIO COJEpXKATEIbHYIO0 4YacTh I IMPE3EHTALMM U BBICTPOUTH JIOTUYECKYIO
LIENOYKY MPECTABJICHNUS.

4. OnpeenuTh KII0UYEeBbIE MOMEHTHI B COJIEP)KAHUN TEKCTA U BBIACIUTD UX.

5. Ompenenuts BUABI BU3yalu3aluu (KapTUHKW) UIs OTOOpaKeHHsl MX Ha ciaigax B
COOTBETCTBHH C JIOTUKOMH, LI€JIbI0 U cienupUKoi MaTepuraia.

6. IlogoOpate nu3ailH M (QopMaTUPOBATh CHAWIBl (KOJIMYECTBO KAapTUHOK M TEKCTa, UX
pacrojoXKeHue, LBET U pa3Mep).

7. IIpoBepUTh BU3yaabHOE BOCIPUATHE IPE3EHTALINH.

K Buaam Bu3yanu3aluu OTHOCATCA WJUIIOCTPAllMH, OOpas3bl, JuarpamMmbl, TaOJIUIIBI.
WnmocTparys - npeacTaBieHHe peajbHO CYIIECTBYIOIIEr0 3pUTEIbHOr0 psaga. O0passl — B OTINYKE
OT WUTocTpauuii - Meradopa. VX HazHaueHHE - BBI3BATh AMOLMIO U CO3/IaTh OTHOILIEHHE K HEW,
BO3/EWCTBOBATh HA ayAUTOpHUI0. C MOMOIIBIO XOPOIIO MPOJAYMAHHBIX U MPEACTaBISIEMbIX 00pa3oB,
nH(popMallvg MOKET HAJO0Jro OCTaThCid B MaMATH denoBeka. Jlmarpamma - Bu3yanau3anus
KOJIMYECTBEHHBIX W KAaYECTBEHHBIX CBs3ed. VX HCMONB3YIOT Ui YOEIUTEIbHOH JIEMOHCTpAIUH
JOAHHBIX, JUI HPOCTPAHCTBEHHOI'O MBIIUIEHUS B JONOJHEHHWE K JIorM4yeckoMmy. Tabmuma -
KOHKPETHBIN, HAIVSIAHBIA U TOYHBIM IOKa3 JaHHBIX. E€ OCHOBHOE Ha3HAYEHUE - CTPYKTYPUPOBATH

17



MH(OPMAIIHIO, YTO TIOPOH 00JIEr4aeT BOCTIPUATHE JAHHBIX ayAUTOPHEH.

[TpakTU4yeckne COBETHI IO MOArOTOBKE MPE3EHTAIIMN TOTOBBTE OT/EIBHO:

®  [IeYaTHBIN TEKCT + CIAiIbI + pa3 aTOYHBIA MaTepual;

e cClaiiapl - BU3yaJbHas IMojada MHQOpMAIMU, KOTOpas JOJDKHA COJAep)KaTh MHHUMYM
TEKCTa, MAKCUMYM N300paXeHUH, HECYIIIMX CMBICIIOBYIO Harpy3KY, BBIMJIAAETh HATJIAHO U IPOCTO;

® TEKCTOBOE COJCpXAaHME MPE3CHTAlMM — YCTHAas pedb WM UYTEHHEe, KOTOpas JOJDKHA
BKJIIOYATh apryMEHTBHI, (DaKThI, JOKAa3aTeIbCTBA H YMOLIUY;

®  PEKOMEHIYyeMOeE YHCIIO CinaimoB 17-22;

e oOsBarenbHas uWHQOpPManMs JUISL OpE3CHTAlMU: TeMa, GaMWwiisg W HHUALHAIBI
BBICTYNAIOLIETO; IUIAaH COOOIICHMS; KpaTKUe BBIBOJBI M3 BCEr0 CKa3aHHOTO;  CIIMCOK
UCTIOJIb30BAHHBIX UCTOYHHUKOB,;

®  pa3naTOYHBIN MaTepHall — JOJDKEH O0ECIIeYnBaTh Ty K€ IIyOWHY M OXBaT, YTO U KUBOE
BBICTYIJICHHE: JIFOU OOJIbIIE JOBEPSIOT TOMY, YTO OHHM MOTYT YHECTH C COOOM, 4YeM MCUe3atoLIiM
n300pakeHUsIM, CIIOBA M CIIAii/bl 3a0BIBAIOTCS, @ PA3AaTOYHBIA MaTepualn OCTAeTCsl MOCTOSHHBIM
OCs3aeMBIM HAIlOMHHAHHMEM; pa3JaTOYHBIA MaTephajl Ba)XKHO pasJgaBaTh B KOHIIE IPE3CHTAIHU;
pa3laToOYHBId  Marepuaynbl  JODKHBI  OTIMYAThCS OT  CIAalWJo0B, JOJDKHBI  OBITH  Oojee
WH(POPMATUBHBIMH.

Tema nmoxmana MoKHA OBITH COTJIACOBAHHA C TIPETIOJABATENIEM M COOTBETCTBOBATH TEME
yuyeOHOro 3aHsATHiA. Marepuansl TpU €ro MOATOTOBKE, TOJDKHBI COOTBETCTBOBATh HAy4dHO-
METOIMYECKUM TpeOOBaHMSIM By3a W OBITh YyKazaHbl B Jokiane. HeobOxomumo coOuonath
periaMeHT, OTOBOPEHHBINA NPU MOXyYeHUH 3a1aHus. MinmrocTpanyun JOKHBL OBITh JOCTaTOYHBIMH,
HO HE YpEe3MEPHBIMHU.

PabGora oOyuaromierocss Haja JOKJIAJOM-IIPE3EHTALME BKIIIOYAET OTPabOTKy yMEHHUS
CaMOCTOSATENFHO 0000IIaTh MaTeprall U JIeaTh BBIBOJBI B 3aKIIOUCHUU, YMEHUS OPUCHTUPOBATHCS
B Marepuale M OTBeYaThb Ha JONOJHHUTEIBHBIE BOMPOCHI CIylIaTenel, OTpadOTKYy HAaBBIKOB
OpaTopcTBa, YMEHUS IPOBOIUTH JUCIIYT.

JIOKImauuKy JTOJDKHBI 3HATH M YMETh: COOOMIaTh HOBYIO HH(OPMAIUIO; HCIIOIB30BaTh
TEXHUYECKHE CPEJCTBA; XOpOLIO OPUEHTUPOBATHCS B TEME BCETO CEMHHAPCKOTO 3aHATHS;
JTMCKYTHpPOBAaTh M OBICTPO OTBEYATh HA 3a/JlaHHBIE BOMPOCHI; YETKO BBIMOJHATH YCTAHOBJICHHBIN
pernaMeHT (He Oosiee 10 MUHYT); UMETh MPEJCTABICHUE O KOMIIO3UIIMOHHON CTPYKType JOKJIaAa U

zp.
CTpyKTypa BbICTyIJICHUS

Berymienne nomoraer obecrednTh yCneX BBICTYIUIEHHS 10 J1000i Tematuke. Berymnenue
JOJDKHO COJIep KaTh: Ha3BaHME, COOOILIECHME OCHOBHOH HJEH, COBPEMEHHYIO OLICHKY IpeaMeTa
U3JI0KEHUS, KpaTKOEe MEepedHCIEeHUE PACCMaTPUBAEMbIX BOINPOCOB, XUBYIO HHTEPECHYIO (opMy
W3JI0KEHUS, aKLICHTUPOBAaHNE BHUMAaHUS Ha BaKHBIX MOMEHTAaX, OPUTMHAIIBHOCTD ITOAXO0AA.

OcHoBHasi 4yacTb, B KOTOPOM BBICTYIMAIOIIUN JTOJKEH TIYOOKO PacKphITh CYTh 3aTPOHYTOM
TEMBbI, OOBIYHO CTPOUTCS 10 MPUHIUITY OTYEeTa. 3a/1a4a OCHOBHOW 4acTH — MPEACTaBUTh IOCTaTOYHO
JaHHBIX JUIS TOTO, YTOOBI CIyHIaTeNd 3aMHTEPECOBAIUCH TEMOM M 3aXOTENH O3HAKOMHTHCS C
Mmatepuanamu. IIpu 3ToM jorudeckas CTpyKTypa TEOPETHYECKOro OJI0Ka He JOJDKHBI JaBaTbes O3
HarJSIHBIX TTOCOOMI, ay/TM0-BU3YaIbHBIX U BU3yaJbHBIX MAaTepHAIIOB.

3akiroueHne — SICHOEe, 4eTkoe OOOOIIeHHEe W KpaTKHE BBIBOJbI, KOTOPHIX BCErjaa >KAYT
CIIyLIATENH

HpOMe)KyTO"IHaH aTTecraunusa
IIo wurtoram 7 CeMCCTpa MPOBOAUTCA SK3AMCH. HpI/I NOATOTOBKE K CJady€ OJK3aMCHa

PEKOMEHTYETCA TOJIH30BaThCA MAaTepUAIAMU MPAKTUYECKUX 3aHITUI U MaTepUalaMH, U3Y4EeHHBIMU
B XO/JI€ TEKYIIEH caMOCTOSTEbHOU PabOTHI.
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DK3aMeH MPOBOJUTCS B YCTHOU (opMe, BKIIOYAET MOJATOTOBKY M OTBETHI 00yUaIoIIErocs: Ha

TCOPCTUUCCKUEC BOIIPOCHI. IIo uroramM sK3amMeHa BBICTABIISICTCS OLICHKA.

ITo uroram 06yqu1/1>1 IIPOBOJUTCA 3K3aMEH, K KOTOPOMY AOIIYCKAIOTCA CTYACHTHI, HMCIOIIUC

MOJIOKUTEIFHBIC PE3YIBTATHI IO 3aIUTE JTA0OPATOPHBIX PadoOT.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MA

Buabl yueOHo# padoThI

Oobpa3oBaTte/ibHbIE TEXHOJIOTUH

Bcero
4acoB

2

3

Cemectp 7

1

Jlexyus. 3HaKOMCTBO C
Pa3TUYHBIMU METOAAMH
npeaoopaboTKK TaHHBIX,
OIMCaTeIbHBIMU
CTaTUCTHKAMU M OCHOBHBIMU
crocobaMu BU3yaIu3aluu
IaHHBIX, METOJdAMHU CHIDKEHUS
pPa3MepHOCTH.

O0630pHas JIEKIusI.

Jlexyus. J1anbl pa3BUTHA
MCKYCCTBEHHOTO MHTEJICKTA

Texuomorusa
MBILLICHUS

Pa3sBUTHUA KPHUTHYECKOI'O

Jlexyus. AHamU3 JaHHBIX C
nomoIso Pandas

.HGKIII/UI, Hpe3€HTaHI/I$[ C HMCIIOJIB30BaHUCM
PowerPoint.

Jlexyus. AHanu3 TaHHBIX,
BU3yaJlU3anus U
KJ1acCU(pUKaLus

Texuomorusa
MBIIIUICHUS

PasBUTHUA KPUTHUYCCKOI'O

Jlexyus. MammHHOE 3peHue U
pacro3HaBaHue JINI] B
peaIbHOM BPEMEHHU

.HeKI_II/I}I, Hpe3eHTaLII/I$I C HMCIIOJIIB30BAHUCM
PowerPoint.

Jlexyus.

ITocranoBka 3amaun
perpeccun. JInHeHbI
PETPECCUOHHBIN aHAIU3.

Texnomorusa
MBIIILIEHUS

Pa3sBUTHUA KPpHUTHYCECKOI'O

Jlexyus.

3HaKOMCTBO CO
CreNaTu3uPOBAHHBIMU
OnOIMOTEeKaMHt SI3bIKA
nporpammupoBanus Python
JUIsl HAYYHBIX PacyeTOB U
aHaJn3a JaHHBIX.

HrpoBsie TEXHOIOTHHT

HToro yacos

24
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YYEBHO-METOAUYECKOE n NHO®OPMAIIMOHHOE OBECIIEYEHHUE
ANCHUITIINHBI
7.1. IlepeyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOM JIUTEpaTyphbl

OcHoBHas1 JInTepaTypa

1. Cunesa, . C. Anaym3 ganssix B cpene R. U. 1 : yueO6HOe mocobue / M. C. CuneBa. —
MockBa : MOCKOBCKHI TEXHUYECKUN YHUBEPCUTET CBsA3U U nH(popmaTku, 2018. — 32 C.
— Texkcr : anextponHslii // Lludposoii oo6pazosarensubiii pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/92422.html . — Pexxum moctyma: i aBTOPU3HP.

II0JIb30BaTENECH
2. Hecrepos, C. A. UHTemnekTyanbHbIi aHamu3 AanHbIx cpeactBamu MS SQL Server 2008 /
C. A. HecrepoB. — Mocksa : UnrepHet-YHusepcuretr Undopmannonusix TexHomoruit

(MHTYUT), 2016. — 303 c. — TexcT : anexTponHslii // L{udpoBoit 0OpazoBaTenbHbIi
pecypce IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/62813.html . — Pexwum
JIOCTyMA: JUIsl aBTOPU3UP. M0JIb30BATEIEH

3. JIrobumrnesa, O. JI. biiouHoe miIaHupOBaHUE IKCIICPUMEHTA M aHAJIN3 JaHHBIX : ydeOHOe

nocobue / O. JI. JlroonmueBa. — Hwxnuit HoBropon : Hikeropoackuii rocyaapcTBeHHBIN
apXUTEKTypHO-CTpouTenbHbIN yHuBepcuret, 9bC ACB, 2018. — 30 ¢. — ISBN 978-5-528-
00276-7. — Texkcr : anexkrponnsiii // Lludposoit odpazoBatenbhblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/80885.html . — Pexxum moctyma: mis
aBTOPH3HP. MOJIb30BATEICH

4. MenbanueHko, A. C. MaTeMaTi4decKkasi CTATUCTHKA U aHAJIM3 IaHHBIX : y4eOHOe mocooue /
A. C. Menpunuenko. — Mocksa : M3gatensckuii Jlom MUCuC, 2018. — 45 ¢c. — ISBN
978-5-906953-62-9. — Texkcrt : anexkrponnsii // Lndpooit o6pazoBarensHbIil pecype IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/78563.html . — Pexxum moctyma:
JUIsL aBTOPU3UD. MTOJIb30BaTENEN

JlomoJIHuTeIbHAS JIUTEpPaTypa

1. Awnanu3 JaHHBIX KAY€CTBEHHBIX MCCIIEIOBAHUN : TJaOOPATOPHBIN MPAKTUKYM / COCTAaBUTEIH
A. I1. Uctomuna. — CraBpomnoib : CeBepo-KaBkasckuii ¢penepanbubiii yausepeurer, 2018.
— 108 ¢. — Texkcr : anextponHbIi / LHudposoii o6pazoBarensubiii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/92674.html . — Pexxum nocryma: s
aBTOPU3HP. MOJIb30BaATENCH

2. lInapesa, I'. B. Ananu3 nanusix : yuyeOHO-MeToanueckoe nocodue / I'. B. IlInapesa, XK. I'.
ITonomapeBa. — Cumdepornoib : YHUBEPCUTET SKOHOMHUKH U yrpasienus, 2019. — 129 c.
— Texcr : anexTponHsIit // Lludposoii oOpazoBatensHbiit pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/89482.html — Pexwm qocTyma: 1jist aBTOPU3HP.
I0JIB30BaTENEH

3. . ¥Yac, Makkunmm Python n ananm3 nanaeix / Makkusimm Yoc ; epeBoq A. A. CIUHKAH., —
Caparos : [IpodobOpazosanue, 2017. — 482 ¢. — ISBN 978-5-4488-0046-7. — Tekcr :
anekTpoHHbIH // Lnpposoit obpazosarenshslii pecypc IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/64058.html . — Pexxum nocryna: amst aBTopusmp.
II0JIb30BaTENCH
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7.2. Ilepedenb pecypcoB HHGOPMALMUOHHO-TETEKOMMYHHKAIMOHHOI ceTH « UHTEpHET»
1. http://window.edu.ru- Enuroe okHO ocTyIa K 00pa3oBaTelibHbIM pecypcam;

2. http:// fcior.edu.ru - ®enepanbHblil HEHTP HHGOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB;

3. http://elibrary.ru- Hayunas anextponHas Oubnmmorexa.

7.3. UuopManinoHHbIE TEXHOJIOTHH, JTUIEH3NOHHOE POrpaMMHoOe o0ecneyeHue

JIuneH3noHHOE MpOrpaMMHoe odecredeHne

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

MS Office 2003, 2007, 2010, 2013

Awntusupyc Dr.Web Desktop Security Suite

[udposoii 06pa3oBaTeNBHBINA pecypc
IPRsmart

PexBHU3NTHI JINIIEH3UIT/ IOTOBOPOB

Wnentudukarop noxnucuuka: 1203743421
Cpok aeitcteus: 30.06.2022

(TIpoIeHHE TTOITUCKH )
Csenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073
JIunensus 6eccpounas
JIutieH3noHHbBIN cepTUdUKAT
Cepuitabiit Ne 8DVG-VI6F-H8S7-NRBC
Cpok neiictBus: ¢ 20.10.2022 no 22.10.2023
JInuensnonnslii goroop Ne 9368/2211 ot
01.07.2022 .
Cpox nerictBust: ¢ 01.07.2022 no 01.07.2023

Becnaataoe I1O: Python, Lazarus, Firebird, IBE Expert, Pascal ABC.
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8. MarepuaibHO-TEXHUYECKOE oDecredeHne T CHUTIUHbI
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., crymbss — 30 mT., cTyn MArkuid — 1 mr., cTOXd
OJTHOTYMOOBBIH MpEno1aBaTeNbCKUil — 1 mIT., KOMIIBIOTEpHBIC CTONBI — 10 mIT.

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

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

IIpoexrop — 1 mir.

Y4yeOHast ayauTopusi AJis1 IPOBeIeHUs] 3AHATHII CEMHUHAPCKOT0 THIIA, KYPCOBOI'0
NMPOEeKTHPOBAHUS (BBINOJIHEHHE KYPCOBBIX PadoT), IPYNNOBBIX U HHAMBUAYAIbHBIX
KOHCYJIbTAUMIi, TEKYLIEr0o KOHTPOJISI M IPOMEKYTOUYHOM aTTecTalul
Crneunanu3upoBaHHasi MeOEIIb:

Hocka menoBass — 1 mT., maptel — 10 mr., ctymes — 30 mr., cryn msrkuii — 1 mr., cron
OJTHOTYMOOBBIH MPEIO01aBaTeIbCKUI — 11IT., KOMITBIOTEpHBIE CTOJBI — 10 miT.

TexHnuueckue cpeacTBa 00ydeHHUs], CIyXKallue s PeIoCTaBlIeHus yueOHo! nHpopMaluu
OO0JIBIION ayAUTOPHUH:

[IK-8 .

OKpaH HaCTEHHbIN pyJIOHHBIN — 1 1mIT.

[IpoekTop — 1 miT.

JlaGopaTopusi METPOJIOTHH, CTAHIAPTU3AMY U TOATBEPKAEHUSI COOTBETCTBUS
Crneunanu3upoBaHHasi MeOEb:

Hocka wmemoBas — 1 mr., maptel — 10 mr., crymess — 30 mr., crynm msrkmidi — 1 mmr., cron
OJTHOTYMOOBBIH MpernoiaBaTeabCKuil — 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.

[Ipoektop — 1 mit.

ITomemenue aJ1st caMoCTOSITEIbHOI padoTHI.
bubnuoreuno-uznarensckuit neHTp. OTnen 00CTy)KUBaHUS MEYaTHBIMU U3AAHUIMU
CrneuunanusupoBanHas MeOenb: Paboume ctonsl Ha 1 mMecto — 21 mr. Ctymbst — 55 mr. HabGop
JEMOHCTPAIIMOHHOTO ~ O0OpYAOBaHUS U y4eOHO-HATJSIAHBIX  TOCOOMH, 00ecTeunBaroNIuX
TEeMaTUYeCKHEe WLTIOCTPAlMU: SKpaH HacTeHHbIN — 1 mt. [Ipoekrop — 1mt. HoytOyk — 1 mir.
NndopmannonHo-6ubanorpadpuueckuit ornen. Crennaan3npoBaHHas MeOeb:
Paboune cronbl Ha 1 mecto - 6 mT. CTynbs - 6 wT. KomobioTepHas TeXHUKAa C BO3MOKHOCTBIO
nojakioueHuss k cetu «VHTepHET» M o0ecnedyeHueM JoCTyna B 3JEKTPOHHYH HMH(OPMAalMOHHO-
obpazoBatensHyto cpeny PI'BOY BO «CeBKaBl'A»: nepcoHanbHblif KOMIbIoTep — 1 T, CKaHep —
1 mrr, M®Y — 1 mr.
Otnen o0cmyKUBaHUS SJEKTPOHHBIMU U3JJaHUSMU.
Crnenunanu3upoBaHHas MeOeb: padboune cTobl Ha 1 MecTo — 24 T, CTyNIbs — 24 mIT.
HabGop neMoHCTpanMOHHOTO 000pyIOBaHHMA M Y4e€OHO-HAIJISIIHBIX IOCOOMH, O0OecCreunBarOLINX
TEMATHUYECKUE MIUTIOCTpAIlMU: WHTEpAaKTUBHas cucrema - 1 mr., moHutop — 21 mr. CereBoi
tepmuHain — 18 wr. [lepconanbblit kommbeioTep — 3 mT. MOY — 2 mr. [puntep — 1 mr.

[Tomerienue 11t XpaHeHHsI U TPOPHUIAKTHUECKOT0 00CTy)KUBaHUSI y4eOHOTO 000pyI0BaHUSI.
CnenunammsupoBanHas meodenb:[Ilkad — 1 mrT., cTym — 2 mT., Kpecao KOMIBIOTEPHOE — 2 IIT., CTOJ
YIII0BOM KOMITBIOTEPHBIN — 2 MIT.,TYMOOYKH C KIIOYOM — 2 MT. YueOHoe mocobue (mepcoHaIbHBIH
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KOMIIBIOTEP B KOMILJIEKTE) — 2 HIT.
8.2. TpedoBaHusi K 000pPYI0BAHNIO PA00YHMX MECT MPenoaaBaTes U 00y4aoImmuXcs

1. PaGoyee MecTo mpernonaBaresis, OCHAICHHOE KOMITBIOTEPOM .
2. PaGoune mecta 00ydaromuxcst OCHaIEHHbIE KOMITBIO TEPOM.

8.3. TpeGoBaHus K cieiHAIU3UPOBAHHOMY 000PY1OBAHMIO —HET
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9. OCOBEHHOCTH PEA/IMBALIIMU JUCHUIIJIMHBI /11 UHBAJIM/10OB U JIMIY C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31OPOBbAA

Jis  oOecrnieyeHuss 0Opa3oBaHUS HMHBAJIUAOB M OOYYalOLIMXCA C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH  3710pOBbSl  pa3pabareiBaeTcst (B ciaydae HEOOXOAMMOCTH) aJanTHPOBAHHAS
oOpa3oBaTenbHasl MpOrpaMMma, HHIMBUAYaJIbHBIH y4eOHBIM MJaH C Y4eTOM OCOOEHHOCTEH HuX
NCUXO(HU3UUECKOTO PA3BUTHUS U COCTOSIHUSA 3/10POBbsI, B YACTHOCTH MPUMEHSETCS UHIMBHTyaTbHbIH
MOJIXO/ K OCBOCHUIO AMCUUIUIMHBI, HHAUBUyalbHbIE 3aJaHUs: pedepaTsl, 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 oGecnieuenus 00y4aronmxcss HHBAINUAOB U JIML C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbSI KOMIUIEKTyeTCss (OHJ OCHOBHOM y4eOHOH JNUTepaTrypoil, aZanTUpPOBAaHHOH K
OrPaHUYEHUIO 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOCTYI K KOTOPBIM opraHu3oBaH B BUL]
Axanemun. B O6ubimorexke mpoBOISATCS WHIAMBHUIYaJIbHBIE KOHCYJIbTALMU JJISI TaHHOW KaTeTOPUH
I10JIB30BATENIEH, OKa3bIBACTCS MOMOLIb B PETUCTPALMM M MCIIOJIb30BAHUM CETEBBIX M JIOKAJIbHBIX
ANIEKTPOHHBIX 00Pa30BATENILHBIX PECYPCOB, IPEIOCTABIISIOTCS MECTA B YUTAILHOM 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 CPEJCTB IO
JTUCLMITJIMHE

MamurHHOe O6V‘ICHI/IC " aHAJIN3 JaHHBIX.

KOMHeTeHHHI/I, (l)OpMpreMble B Ipomecce N3y4eHusi I CHUIIJINHBI

Nuneke PopMyJIMPOBKA KOMIIETEHIIUN

OIIK-4 CriocobeH MOHMMAaTh NPUHIMIBI PAadOTBl  COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH M MCIOJIb30BaTh MX Ul pelleHHs 3a4ad NpoQecCHOHANbHOM
e TEIIbBHOCTH

2. Dranbl (OpMUPOBAHMS KOMIIETEHIIUM B MpoIecce 0CBOCHUS JUCHMIINHBI

OcHOBHBIMH ~ 3TanamMu  (DOPMUPOBAHHS  YKa3aHHBIX KOMIETCHIUH TMpH H3Yy4CHHUH
00yYaroIUMUCS TUCIUILTHHBI SIBJISTFOTCS TIOCIIE0BATEIbHOEC U3YUEHHE COJIEPIKATEIBHO CBS3aHHBIX
MEXTy CO0OM pa3esioB (TeM) yueOHbIX 3aHsaTHi. 3ydeHne Kaxa0ro pas3zeina (TeMbl) MPEArnoiaracT
OBIIaJicHUe  OOyYalOIIMMHUCS  HEOOXOJUMBIMH  KOMIICTECHIMSIMUA.  Pe3ynbraT — arrectranuu
o0ydJaromuxcs Ha Pa3IUYHBIX dTanax (OpPMUPOBAHHUS KOMIETEHIUH MOKA3bIBAET YPOBEHb OCBOCHUS
KOMIICTEHIMH 00yUYarOIIMMUCS.

DTAIHOCTh CI)OpMI/IpOBaHI/ISI KOMHGTGHHI/Iﬁ npsMoO CBA3aHa € MCCTOM OUCHUIUIMHBI B
o0pa3oBaTeNnbHOI MporpaMme.

Pa3nesnnl (TeMbl ) JUCIHUTIMHBI dopmupyeMble KOMIIETEeHIIMHU (KOAbI)
OIIK-4
Pasnmen 1. +
BBezienue B ipeIMETHYO 00J1aCTb.
Paznen 2. +

3HAaKOMCTBO CO CIIeHUAIN3UPOBAHHBIMU
O6uOIMOTEeKaMH S3bIKA IPOrPaMMHUPOBAHUS
Python 715t HayyHBIX pacueToB U aHaIM3a
nanablx. NumPy, SciPy, pandas.

Pasnen 3. +
MerTox ri1aBHBIX KOMIIOHEHT. BaxkHOCTH
HOPMHUPOBKH JaHHBIX. [Ipeno6pabdoTka
naHHbIX. PaboTa ¢ mponyieHHbBIMU
3HAUYCHUSIMU.

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

3aga4 MallIMHHOT'O OGy‘-ICHI/IH .

Paznen 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(pUKaIus.

Pa3znen 9.

AHcamM0111 aITOPUTMOB MAILIMHHOTO
oOyueHusi. ATperupoBaHue Moiesei.
AHcamM01u pelaroumx JepeBbeB.
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3.Iloka3aTe/i, KPUTEPUH H CPEICTBA OLIEHNBAHUS KOMIETeHIHi1, pOpPMUPYEeMBIX B Mpouecce H3yYeHnsl THCIUIIIHHbI
OIIK-4 - CriocoOeH MOHUMATh MPHHITUITBI PA00THl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI U UCIIOIb30BATh UX JJIS PELICHHUS 3a/1a4
po(ecCHOHATTLHON JIEATEIIbHOCTH

MHHHK&TOPBI JOCTHXKCHUA
KOMIICTCHIMHA

Kputepun oueHuBaHus pe3yibTaToB 00y4eHUs

CpejcTBa OLleHUBAHUS
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 JemoHcTpHpyeT Tmy0oKue KOHTPOJIbHBI | DK3aMeH
06a30BBIMU 3HAHUSMH B 3HAHUSAMH B 00JIACTH 0a30BbBIX 3HAHUSAX B 00JIACTH 3HAHUAMU B 00JIACTH 3HAaHUS B 00JIACTH € BOIIPOCHI,
o0nacTi HHPOPMATUKH U WHPOPMATHKH U WHPOPMATHKH U WHQOPMATHKH U WHPOPMATHKH U TECTUPOBAaH
WH(POPMAITOHHO- nH(OPMAITMOHHO- WH(POPMAITMOHHO- MH(POPMAITMOHHO- WH(POPMAITUOHHO- ue.
KOMMYHHUKAIIMOHHBIX KOMMYHHUKAIIMOHHBIX KOMMYHHUKAIIMOHHBIX KOMMYHHUKAIIMOHHBIX KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM TEXHOJIOTUI TEXHOJIOTUI TEXHOJIOTUI TEXHOJIOTUI
OIIK-4.2Bri6upaer He BbiOupaer JleMOoHCTpHpYET B LIETIOM BriOupaeT coBpeMeHHbIE HemoncTpupyet riryookue KOHTPOJIBHBI | ODK3aMeH
COBpEMEHHBIE COBpEMEHHBIE Y/IOBJIETBOPUTEIHHBIE WHPOPMAITHTOHHO- 3HAHMSA € BOIPOCHI,
WHPOPMAITMIOHHO- nH(OPMAITMOHHO- COBpEMEHHbBIE KOMMYHUKAIIMOHHBIE B UCTIOJIb30BaHUH TECTUPOBaH
KOMMYHUKAaIIMOHHEIE KOMMYHHKAIIHOHHBIE MH(POPMAITMOHHO- TEXHOJIOTHH, HEOOXOIUMBIE | COBPEMEHHBIX ue,
TEXHOJIOTHH, TEXHOJIOTHH, KOMMYHHKAIIMOHHBIC JUTSL PeLIeHus 3a/1a4 UHPOPMAITHOHHO- WHJUBHUIyaT
HEOOXOIUMBIE IS HEO0OXOIUMBIE JUIS TEXHOJIOTHH, HEOOXOIUMBIE poheCcCHOHATBHOMN KOMMYHHUKAIIHOHHBIX BbHBIE
pelreHus 3a1a4y penieHus 3aaa4d JUTSI pelIeHus 3a1a4 JIeSTEIIbHOCTH TEXHOJIOTHA, HEOOXOAUMBIX | 3aJIaHuS K
npohecCHOHATBHOM npoeccnoHaIbHON npohecCHOHANBHON JUTSI pelIeHus 3a1a4 T1abopaTopH
JIESTeNIbHOCTH JEeSTeTbHOCTH JIeSITeIbHOCTH npodeccHoHANEHON BIM
JIeSITETIbHOCTH 3aHATHSIM
OIIK-4.3Pemaet 3agauun He pemaer 3anaun Pemaer 3agaun ¢ Pemaer 3anaun YBepeHHO pelaeT 3a1auu KOHTPOJIbHBI | DK3aMeH
podeCcCHOHATEHOM npodeccuoHaIbHON HETOYHOCTSIMU B mpoheCCHOHATBHOMN mpoheCcCHOHATBHOMN € BOMpPOCHI,
JIESTETEHOCTH C JESITETHHOCTH C npodecCHOHANTEHON JIeSATEIIbHOCTH C JIeSITEIIbHOCTH C TECTUPOBAH
UCIIOJIb30BaHUEM HCTOJIb30BaHUEM JEeSITETBHOCTH C WCTIOJIb30BaHHEM WCTIOJIb30BaHUEM ue,
CYILECTBYIOLIUX CYLIECTBYIOLINX HCIIOJIb30BaHUEM CYLIECTBYIOLINX CYLIECTBYOLINX WH/INBUy Il
UHPOPMAITUOHHO- nH(OPMAITMOHHO- CYIIECTBYIONUX UHPOPMAITMOHHO- WHPOPMAITUOHHO- bHBIC
KOMMYHUKAIIMOHHBIX KOMMYHHKAIIMOHHBIX WH(POPMAITMOHHO- KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX 3a/IaHusl K
TEXHOJIOTHA TEXHOJIOTHH KOMMYHHKALIHOHHBIX TEXHOJIOTHH TEXHOJIOTHHA nabopaTopH
TEXHOJIOTUH 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.

Bonpocel k 3xk3amMeHy
10 TUCUUIIIINHE
10 JTMCUUITTMHE MalrHHoe 00y4YeHue U aHaJIu3 JIaHHbIX

OOm1ast mocTaHOBKA 3a/1a4i MAIIUHHOTO O0Y4EHUSI.

OOydenwne ¢ yuuTeneM u 0e3 yIuTens, 00ydeHHUe ¢ MOAKPETLICHUEM.

3anaun K1accU(pUKAINK, BOCCTAHOBJICHUS PErPECCHHU, TPEACKA3aHMUS.

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

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

[TprMepsl MpakTUYECKUX 3ajad MALTMHHOTO 00y4eHUs

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

Busyanuzanus kauecTBEHHbIX IPU3HAKOB. CBOJIHBIE TaOJIUIIBI U CBOJHbIE

auarpaMmbl. TaOmuIsl CONMpsKEHHOCTH U apagoke Cumrncona. Mepapxust mpu3HaKoB.
[IpenBaputenbHas 06paboTka qaHHBIX. BEIOpOCH 1 X 00pabdoTka. [IpomyieHHbIe 3HAYCHHUS
u ux o0paboTka. [ToBTOpsIONIMECS CTPOKU B NX 00paboTKA.

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

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

Onpenenenune ciydaiiHon BennuuHsbl. [loHdTHE CiydaiiHON BenuunuHbl. OyHKIMS
pacripeniesnieHus ciay4aiiHoil BennunHbl. CBoiicTBa QpyHKIIMMpacnpeaenenus. Maaukarop
COOBITHS Kak MpocTeiias ciaydaiiHas BennuuHa. OyHKIMS paciipeieieHus HHIUKaTopa
COOBITHSL.

JIMCKpeTHbIE ciyyaiiHble BEJIMUMHBI U UX Ba)KHEUIINE YUCIIOBBIE XapaKTEPUCTHKHU.
JluckpeTHas cinydaiiHast BenuuuHa. Pan pacnipenenenust HPyHKIMS pacipeesieHus
JMCKPETHOMN CITy4ailHON BETUYUHBI.

[lepBuuHsbIil aHanu3 gaHHBIX ¢ OMOIMoTEeKON Pandas

BusyanbHbli aHanu3 naHHbIx ¢ Oubnuorexkamu Seaborn u Matplotlib

O06006111eHHbIN MeTprUecKHUi KitaccupukaTrop. Buasl MeTpuk.

Merton Onmxaiiiiero cocena. Anroputm k-Ommkaimmx cocenen.

B3Bemennas Bepcus anropurMa k-0mmkaiinmx cocenei.

Merton okHa [Tap3ena. Metoa noTeHIMAIBHBIX (QYHKIIUH.

[TonsiTue stanona. OTCTyNbl U KIaccUpHUKAIHsI 0OBEKTOB KauyecTBa.

Knaccudukanus, nepeBbs pelieHnit 1 MeTo]| OmmKaiimx cocenei

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.

MynbTUKOTMHEAPHOCTD U IJ10Xasi 00yCIOBIEHHOCTh KOBAPHAIIMOHHOW MaTPHIIbI.

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. Bo3aMoxHBIC 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 KiacTepusaius.

®opmyia Jlanca-YunbsaMmca.

bricTpas armomepatrBHas KiiacTepu3arysl.

OcHOBBI aHaJIM3a BPEMEHHBIX PSIOB

OO6yuenue 6e3 yuurtens. Meroa riaBHbIX komnoHeHT. Kitactepuzanus
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CEBEPO-KABKA3CKASITOCYJIAPCTBEHHA
AKAJIEMUS

Kadenpa Maremarnka
20 -20__ y4eOHsbIi TOA

DOx3ameHanMoHHbIA Omitet Ne 1

110 JUCHUIIIIMHEC MamuHHOe O6V‘I€HH€ K aHAJIM3 JaHHBIX

it ooyuaromuxcs Hanpasierus moarotroBkn01.03.02 IMpuknajanas MaTeMaTHKa U HHPOPMATHKA

1. OO1asi TOCTaHOBKA 33J]Ja4l MAIIMHHOTO O0y4EHMUSI.

2. Jluneitnas perpeccusi, Lasso u RF-perpeccus. [loctpoenue u ot6op
IIPU3HAKOB.

3aB. kadeapoii Koukapos A.M
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KoHTpoJbHBbIE BOIPOCHI

10 AN CHUIIIINHC MaimHHOE O6V‘I€HH€ " aHaJIN3 JaHHBIX.

Bonpocsl k pa3aeay 1.

©oNoe A WODNRE

OO01mas mocTaHOBKA 33/Ja4 MAalTMHHOTO OOYYeHUSI.

OOydenue ¢ yuautesneM u 06e3 yauTens, 00ydeHHUe ¢ MOAKPETIICHUEM.

3amaun KraccuUKaIK, BOCCTAHOBIICHHS PErPECCUH, MPEICKa3aHusl.

Mogenu anroput™MoB. IIpusHaku. Tunsl mpu3HaKoB.

[TonsTHEe PyHKIMOHAJIA KAYeCTBa.

BeposiTHOCTHAs TOCTaHOBKA 33/1a4u.

Onenka oboobmarorieit ciocooHoctu. Ilpobnema nepeoOyuenus.

Kputepuu orieHkr KayecTBa padOThl AJITOPUTMOB MalIMHHOTO 00yueHus. ROC-kpuBsbie.
[Tpumepsl MPaKTUYECKUX 33/1a4 MAITUHHOTO 00YyYCeHHUS

Bonpocsl k pa3aeny 2.

ok E

bubnmoreku NumPy u SciPy.

Martpuuel. Pazpe:xeHHbIe MaTPULBL.

WnpekcupoBanue, cpe3bl. O0beMHEHNE MaCCUBOB.

bubnuoreka pandas.

3ampocsl K TabnMLaM: BBIOOpKa CTPOK/CTOIOLOB 110 331aHHBIMKpUTEpUsIM. Moaudukanus
3JIEMEHTOB Ta0JIUIIBI.

JlobGaBnenue crpok/crondoB. [ pynnupoBka u arperupoBanne. O0beuHEHNE TAOJIHIT
(paznuyHbIe BUABI jOin).

MHoromepHsble JaHHbIe: MyabTUUHAECKCHL. Onepanun stack-unstack. [Toctpoenne cBoaHbIX
Tabmui (pivottables).

Bonpocs k pasgeay 3.

gk owbdheE

OnwucaTteNbHbIe CTATUCTHKH.

0630p 6ubaroTex matplotlib,seaborn, bokeh.
bazoBbie THITBI BU3yaln3aluy JaHHBIX.
3nakoMcTBO ¢ Oubnmorekoit scikit-learn (sklearn).
[IpenoOGpaboTka naHHBIX.

Bomnpocs! k pa3aeay 4.

1.
2.
3.
4.

ITaker sklearn.

OcHOBHBIE PYHKIIUH.

Pab6ora ¢ nanneiMu 3 Habopa MNIST (pykomnucHsie nudpsI).
PaboTa ¢ CHHTETHUECKUMH JTaHHBIMU

Bomnpocs! k pa3ageay S.

ok~ wnPE

OOyueHne HaHEpPa3MEUEHHBIX JaHHbIX.
HopmupoBka qaHHBIX.
Knacrepuzanus.

Hepapxuueckas KiiacTepu3anus.
Meton Kcpennux, DBSCAN u np.

O0630p METOIOB KJIacTEepHU3aINK, peain30BaHHbIX B Onbauoreke sklearn.
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Bonpocsl k pa3zaeny 6

OO6yueHue ¢ yauteneM U 0e3 yaurtesisi, 00y4eHHE C MOIKPEIICHUEM.

3agaun Ki1accu(pUKaK, BOCCTAHOBJIEHUS PErPECCUH, TIPEACKA3aHHUS.

Mopenu anroputmoB. [TpuzHaku. Tunsl npu3HaKoB.

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

Onenka ob6oOmiaromieit ciocodnoctu. [Ipodiema nepeodyueHus.

Kpurepun onenku kauecTBa paboThl aropuTMOB MamuHHOTo 00yueHust. ROC-kpussbie.

No ok~ owdPE

[Ipumepsl pakTUYECKUX 3a/1a4 MATMHHOIO 00y4YeHHUs

Bomnpocsl k pa3neny 7

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

MeTo1 HAMMEHBIIIUX KBAJAPATOB B MATPUIHOMN opMe.

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

Meropn nacco.

Jlunerinbie K1acCU(pUKATOPBI.

Meroz cTOXaCTUYECKOTO I'PaUEHTA.

©CoN R DR

Vayumenue cxogumoct metoja SGD.

[ERY
o

. JJoructuueckas perpeccusi.

. Meton OIIOPHBIX BEKTOPOB.

=
N

. JIuneiino paznenumble BbIOOpKH. [IBolicTBEHHAs 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).
MeTo/1 TOTUCTUYECKOU PErPECCUU.

N aRwWDdPE

CaMocTosTeIbHas pcamsanusa METoAa I'paJuCHTHOI'O CITyCKa

Bomnpocsl k pa3neny 9
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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 MOJIb30BaThCs NUKIaMu «for» u «whiley;
-paccMoTpeTh «BeTBJIeHHe» B Python;
-0TpaboTaTh 3a1a4u C UCIIOJIH30BAHUEM KOHCTPYKIIUU «try-excepty;
-pazo0path (GYHKIIMHU U IPOCTPAHCTBA UMEH.
Hannast naboparopHas paboTa npeaHa3HaveHa il 03HAKOMJICHUS 00ydJaromuxcs ¢ s3pikoM Python
Y TIOMOIIIH B BBITIOJTHEHUH JTAOOPATOPHBIX U MPOEKTHBIX 3a/1aHui. B Hell oOyyarommuecs mo3TamnHo
MIPOXOJIAT BCE OCHOBHBIC aCTICKTa SI3bIKA, TAKHE KaK:
1. Tunuszanus naHHBIX.
2. [IpocTpaHcTBO UMEH.
3. OyHKUHH.
4. 1ukmsl.
5. BerBienus.
6. UckmnroueHust

JlaGopaTopHas padora Ne2

Onucanue nadoparopHoii padorsl «Kinaccupuxkanus 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 aHAJIM3UPOBATh JJaHHBIC,

* c(hopMUPOBATH MOHATHE MAaTEMATUIECKUX CPE3OB;

* IOJIyYUTh YMEHUS B paboTe ¢ BU3yaJIbHBIMU MHCTPYMEHTaMH;

* MOCTPOUTH KJIACCH(PHUKATOP HA OCHOBE TAHHBIX MOJTYYCHHBIX TIPU aHAIIU3E;

* HAyYUThCs KaTMOpOoBaTh HEHPOCETH IS MOJIyuyeHHs 00Jiee TOUHBIX OTBETOB.

[lepBas nmabGoparopnast paboTa, B KOTOPOW HAYMHAETCS W3yYEHHE TMPHUHIIUIIOB MAIIUHHOTO
oOyyenus. B Heil obOyuaroummecs OynyT yuutbes pabotaTh C rpaduyeckoit umHpOpManuei u
MPOU3BOJIUTh AHAM3 TOJYYEHHBIX JIAHHBIX W CAMOCTOSATENBHO CTPOWUTH  MPOCTEHIIHIA
knaccudukarop. lanHas paboTa MOMOMKET MOHATH MPOCTEHIINE TMOHATHUS M MPUHIUIBI pabOThI
0oJtee CIIOKHBIX KIIACCH(PHKATOPOB

JlabGoparopHas padora Ne3

Onucanue nadoparopuoii padorsl «Kinaccupuxkanus meroaom "Kommxaiimmx coceneii'»
Heab: n3yuuTh METO MPOCTEUIITNI METO Kilaccupukanuu JaHHbIX «K-Ommkaimmx coceneit» u
HAyYUTHCS TIPOU3BOUTH OIICHKY JJAHHBIX C IIOMOIIBIO0 BH3YaTbHBIX HHCTPYMEHTOB Python.
Bagaun:

* IeTaTbHO pa30o0paTh METO MAIIMHHOTO 00ydeHusT «K-Onmmkaimmx cocenein»;

* Hay4UThCs paboTaTh ¢ HHPOpMAaLKEH;

* chopMHpOBaATH MOHATHE MATEMATUYECKUX CPE3OB;

* OJIYYUTh YMEHHSI B pad0oTe C BU3yaIbHBIMH HHCTPYMEHTAMU;
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* Hay4UThCS KaTUOpOBaTh HEUPOCETH IS MOJTyuyeHHUsl O0Jiee TOUHBIX OTBETOB.

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

JlaGoparopHasi padora Ne4

Onucanue jadoparopHoii padorel «OcHOBBI padoThl ¢ Pandas»

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

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 ¢opme. 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.

JlabopaTopHas 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 00pabaThIBaTh JaHHBIE ¢ ToMoIbioPandas;

* 3aKpenuTh yMEHUs BU3yanu3anuu B Pandas.

B nponomxenuu k naboparopHoi padote Ne 4 oOyuaromyecs nepexoasT KaHAINW3y JaHHBIX
¢ nomompo Oubnumorekn Pandas. B nanHoil paGoTe oOydwarommecs HaydyaTcsl JelaTh CpE3bl,
TPYNIUPOBKY, HMHICKCALMIO JAaHHBIX MO Pa3HBIM IapaMeTpaM, 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 «/IuHeiiHas perpeccus»

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

* U3Y4YUTh MOJIEJb JIMHEHHOTO perpeccopa;

* IPOU3BECTH 00OYyUEHHE MOJIEIIH;

* pacCMOTpPETh OCOOEHHOCTH AAHHOTO METOJIa MAIIMHHOTO 00Y4YEHHUS;

* IPOU3BECTH NPEACKA3aHNE HA OCHOBE CO3JaHHON MOJIEIH.

JIuneinas perpeccusd ABJIACTCA OJHUM M3 CaMbIX YHUBCPCAJIBHBIX MCTOJOB MAIIMHHOTO
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00y4eHUsI, T.K. MOKET NMPUHUMAThH HA BXOJ] JaHHBIC PA3JIMYHBIX THIIOB M CTPYKTYyp. Taxke naHHas
MOJIEJNIb TOCTATOYHO YCTOWYHMBA K MEPEOOYUCHHUIO U UMEET OOJIBIIYI0O CKOPOCTh 00Pa0OTKU JaHHBIX.
B stoii 1abopatopHoil OyayT paccMaTpuBaThCS BCE HIOAHCHI M MPUHIUIBI PAOOTHI 3TOTO METOJa
KJIaCCU(UKALIUH.

JlabopaTopnasi pabora Ne6

Onucanue adopaTropHoii padoTsl «/lepeBbsi pemieHuin»
esib: MO3HAKOMUTH 00YYAFOIIMXCSI C METOJIOM MAIIMHHOTO OOYYEHHUsI, TOCTPOCHHOM Ha JEPEBBIX
pelIeHuH, a TaKKe HAyYUTh CTPOUTh CAMH JIEPEBbSI.
3amaun:
* pPacCMOTpPETh MOHSTHE JIEPEBA PEIICHUIA;
* pPacCMOTPETh BapHaHThI MPUMEHEHHUSI TaHHOW KJIacCU(DUKAINN;
* 00Y4YHTh MOJICITh HAa OCHOBE KJIACCOB;
* 0TOOPA3UTh TOMOJHUTEIBHBIN KJIACC HA MOJETHU U IIOCMOTPETh PE3yNbTaT;
* pPacCMOTPEThH TUIFOCHI U MUHYCHI JIAHHOW MOJICIIH.

OnHUM M3 caMBIX MPOCTHIX JJISi TIOHMMAaHUs SIBISIETCS Kiaccudukarop«/IpeBo pemeHuiiy.
Ora MOZENb CTPOUT <JIEPEBO» KIIACCOB, y KAXKIOTO M3 KOTOPBIX €CThb CBOM IIapaMETpHI.
[Tonagaromue nox 3TH MapamMeTpsl JaHHBIE NMPUUYUCIAIOTCS K TOMY WM MHOMY Kiaccy. Monens
OYECHb YYBCTBUTEJbHA K MEPEOOYUYEHHUIO U JIaHHBIM, KOTOpbIE MOdy4aeT Ha BxoJ. JlabopaTopHas
paboTa TMOMOXKET HaM pa300paTbCsi BO BCEX TOHKOCTSAX JAHHOTO METO/AA M IOKaXET BCE €ro
HIOQHCBI.

JlabopaTopHas 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 CIy4allHOTO JIeCa;

* pacCMOTPETH IIPUMEDP KOJIa ISl pEIICHUs IPOCTHIX 3a7a4;

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

CrnyuaitHblii Jlec siBsieTcss MOAU(DUIIMPOBAHHBIM BapuaHTOM «/[peBa perieHuii» u He UMeeT
BCEX €ro OTPHIATEIbHBIX OCOOCHHOI, HampuMep, OH HE YYBCTBUTEJEH K mepeoOydeHuro. B
nmabopaTopHOi paboTre OyIeT pacCMOTPEHO CTPOCHHE JaHHOTO MeToAa KiacCu(UKauu Hu
MIOTOBOPUM 00 €ro yCTpPOHCTBE

JlabopaTopnasi padora Ne§8.

Omnucanue nabopatopHoit pabotsr «Padora ¢ OpenCV»

Heab: HAYIUTH 00YJAIOIIUXCS OCHOBAM pa0OThI ¢ MAIIMHHBIM 3PEHHEM U MTOKa3aTh OCHOBHEIE
QJIITOPUTMBI pabOTHI C HUM.

Bagaun:

* pa300paTh UMITOPT U TPOCMOTP U300pAKEHHS,;

* pa3o0paTh KaApUPOBAHUE;

* HAYYUTHCS U3MEHSTH pa3Mep H300paKeHNUS;

* Hay4UThCS TIEPEBOPAUNBATH U300paKECHHE,

* PacCMOTPETH CIIOCO0 MpeoOpa3oBaHUEe N300PAKEHUSI B UepHO-0€TI0e;
* 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 M Pa3paOdOTUYNKOB «HHTEIJICKTYAIbHBIX)
npuiokenuid. B mabopaTopHoit paboTe oOydarommecs: paccMOTpAT BapuaHT oudmmorekun OpenCV,
HanrcanHo! Ha s3bIke«C++» st Python, onpobyem HeKoTOpBI €€ QYyHKIIMOHAI M IPOTECTUPYEM
KJ1acCU(UKATOP I PACIO3HABAHMS JIUI]

3AJAHME JIJISI CAMOCTOSITEJABHOM PABOTHI

Onucanue MPOECKTHBLIX 3aJaHuM

1 Onucanue 3axanus «MalIMHHOE 3peHNe U PACNIO3HABAHME JINL B PeajlbHOM
BpeMeHU»
Heab: chopmupoBaTh yMeHHs MO wHcmonb3oBaHuio Onbmmorekn OpenCV caMoCTOATEIBHOMY
MOMCKY MH(OPMALIUHU, CBI3aHHOM C pellieHneM MOCTaBICHHOMN 3a/1auu.
3agauu:
* 3aKpENUTh YMEHHs paObOThI C MAIIMHHBIM 3PEHHUEM;
* chopMUpPOBATh YMEHHUE MMOUCKA HH(OPMAIIHH;
* chopmupoBaTh YMEHUs 10 pa3pabOTKe MOTHOLIEHHOTO MPUIIOKECHHUS,
* Hay4uThCs 0TPadATHIBATh OLUIMOKH MPHU pa3pabOTKe MPUIIOKEHUS.

CaMmocrosiTenbHasi paboTa HeoTheMJIEMas 3ajJada KaxXJoro oOydarollerocs M HUMEHHO
MO3TOMY OOyYaroIMMCsl TPEOCTABISETCS BO3MOXXHOCTh CaMHM pa3BUBATHCS B JaHHOM OOJIACTH.
[IpoekTHOE 3amanne «MamMHHOE 3pEHUE M PACIO3HABAaHHE JIMI] B PEaJbHOM BPEMEHH) MO3BOJUT
oOyyaromumcst Oosplie yrioyoutbess B u3yueHue Oubmamoreku OpenCV, a Takke HayduT HX
MCIOJIb30BaTh OQUITHAIEHYIO JOKYMEHTAIMIO K TIPOTPAMMHBIM IPOTYKTaM.

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

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

3anaumn:

* 3aKpENUTh YMEHUS 10 UCI0JIb30BaHuI0 MeToaa «K-cocenein»;

* cpopMUpOBATH TOHATHE TIEPEOOYUCHNUS,

* HAYYUTHCS ONTUMU3UPOBATH MOJIEINb;

JIrobass Mojnenb OOy4yeHHMs] MMEET CBOM OCOOCHHOCTH M 4YepThl, HO €CTh Belllb, KOTOpas
o0benuHsAeT UX — 3TO mepeodydeHne. B manHoi paborte oOydaromnuecs OyayT TECTUPOBATh CBOIO
MOJIeJIb Ha YCTOWYMBOCTbh M paccMaTpuBaTh Ha rpadukax MOCIEICTBUS MepeoOydeHus, MbITaThCs
n30erarhb Mog00HBIX 3()(PEKTOB U MPABUIILHO HACTPAUBATh CBOIO MOJIENb.

3 Onucanue 3aJaHusl «KAHAJIU3 JaHHBIX, BU3yaJM3alus U Kjiaccupukanusn

He.]]b: Haqu/ITBCSI HCIIOJIBb30BaATh paSJ'II/I‘—IHI)Ie METOABI Knaccn(bnxaupm nu BI/13yaJ'II/ISI/IpOBaTB JTAaHHBIC
Pa3HBIMU CPEACTBAMMU.
3agaum:
* Hay4UTHCS UCTIONB30BATh PA3IMYHBIC METO/IbI KIIACCU(DUKALINY;
® Haqu/ITBCSI pa6OTaTB C UMCIOIIMMUCA JaHHBIMU,
* 3aKpPEIMUTh YMEHUS 10 UCI0JIb30BAaHUIO HHCTPYMEHTOB BU3YyalU3alliu.

Pa60Ta C JaHHBIMH — 3TO OJHWH U3 CaMbIX CJIOXHBIX 3TAaIlOB MaHIHHHOFOO6yquHH 1 JaHHaA
paboTta TOMOXXET OOydJalIHUMCcs eIle Iyoxe mnorpy3uthes BHeE. OOydaroniuecs AOKHBI
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paccMoOTpeTh, Kak OyayT BeCTH ceOs pa3juvHbIe MOJETH MAIIMHHOTO OOy4YeHHUs IMpu paboTe ¢
pa3nUYHBIMU Ha0OpaMM JaHHBIX. Tak Kak BCe MOJENU MO-pPasHOMY PabOTaIOT C pa3HBIMU THIIAMHU
JTaHHBIX, a HEKOTOpPhIE W BOBCE TOJCPKUBAIOT TOJILKO ONPEICICHHBIC THUIBI JaHHBIX, TO M
PE3YIbTAT MOXKET OYCHD CUIILHO OTJIMYATHCS.
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KoMIieKT TeCTOBBIX BOIIPOCOB

10 ANCHUIIIINHC MairHHOe 06V‘{6HI/IC " aHaJIN3 JaHHBIX

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

2. Tepmun bosibiiyie 1aHHBIE ONPEIETINT -

3. HaHHHe, KOTOPBIC 3aHUMAIOT 0oublIIEe MHpOBOﬁ naMsTH OTHOCHUTCIIbHO OCTAJIbHBIX — 3TO

4. BigData — a0

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

b) Yahoo

B) EMC

I') Oracle

6. JlaHHbIE TEKCTOBBIX (DAiIIOB C ONpeACTICHHBIMH ATTEPHAMH JIJISl X 00paboTKH (Harmpumep,
XML) sBnstores:

A) CTpyKTypHpOBaHHBIMU

b) IlonycTpykTyprupOBaHHBIMU

B) KBa3ucTtpykTypupoBaHHBIMU

I') HectpykTypupOBaHHBIMU

7. Tepmun «BigDatay» B ”HOPMALIMOHHBIX TEXHOIOTUSAX ONpPEAEIsIeT
A) KommiekcHblil Ha00p METOJ0B JUIsl co3/laHus ¢ailioB 60IbIIOro 00bEMa
b) KommiekcHblit Habop MeTo10B 00pabOTKH CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX
JAHHBIX KOJIOCCAJIbHBIX 00HEMOB.
B) ®aiinbl ¢ 607bIIMM KOTUYECTBOM JIaHHBIX.
I') [IpencraBinenune BpeMeHH, THS, MECSIIa U TOjla B KaUeCTBE 3HAYCHUS KOJIMYECTB
MUJUIACEKYH/I, TPOLIEIIINX ¢ Hayaia HalleH dpbl.

8. JlaHHbIE UMeEIOIIME OTIpeIeIeHHbIN THII, OpMaT U CTPYKTYpY (HarpuMep, TpaH3aKIIMOHHbIE
JTAHHBIC) SBIISTFOTCS:
A) CTpyKTypHpOBaHHBIMU
b) IomycTpykTyprpOoBaHHBIMU
B) KBazucTpykTypupoBaHHBIMU
I') HectpykTypupOBaHHBIMU
9. IlpumepHsIit 00BbeM Beeil cymiecTByromiel Ha 3emie nHpopMmalu (B 6aiTax) ...
A) 10"11
b) 1021
B) 1071010101
107171

10. Cpencreom ananu3a B BI (Business Intelligence) ssnsiercs
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11.

OCHOBHOE YMEHHUE UCCIIEA0BATENS JTaHHBIX XapaKTEepU3yeTcs ...

A) YMeHue HaXOquTh HanboJiee BaKHbIE 3JIEMEHTHI B XpaHUMOW HH(pOpMaIuu
b) YMmeTh nporao3upoBarsk UCX0 pabOThI CUCTEMBI

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

12. OHpeI[CJ'II/ITC, KaKOH SI3BIK IIporpaMMHUpOBaHUA U3 IIEPCUHUCICHHBIX ABJISICTCA HanboJee BaXKHBIM
JJIs1 aHAJIMTUKaA

13.

14.

15.

16.

17.

18.

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

Tepmun «BusinessIntelligence» B MHPOPMALIMOHHBIX TEXHOIOTHUAX — ITO

S3p1KOM, Ha KOTOpOM OBLT pazpadboran RabbitMQ, sBisiercs:
A) Java

b) Python

B) C++

I') Erlang

I'maBHBIM pe3ynbTaToM mpouecca Business Intelligence siBistercst

He aBnsaercsa Cp€aACTBOM aHaIu3a ...
A) IpoaBuHyTast BU3yaTn3aIusl

b) Reporting

B) Predictive Modelling

I') Data Mining

K cpencram npenocrasienus nuadpopmarun B «Business Intelligence» otHOCHTCH ...
A) I'eneparop HeperIaMeHTUPOBAHHbBIX 3alPOCOB
b) CoBmecTHast paboTa u ynpapieHne pabourMuy IpolreccaMu
B) IIpenuktuBHOe MonenupoBanue u DataMining
I') Kaptel noka3zateneit

[Ipouieccom coznanus v BIOOpa MOJENIHN AJIs IPEICKa3aHus BEPOSTHOCTH HACTYIUICHUS

HCEKOTOPOTro COOBITHS SBIISICTCS:

19.

20.

A) OLAP

B) Data Mining

B) Predictive Modelling
I') Data Science

[lenbto mporiecca He sBasiercss Businessintelligence

A) VnTtepnperanus 60JIbII0TO KOJINYECTBA JaHHBIX;

b) MogenupoBanue UCX0/I0B pa3INvYHbIX BAPUAHTOB JIEHCTBUIA;
B) Moaundukarus cymecTByOIEro mporpaMMHOTO 00ECTICUCHHS;
I') OtcnexuBanue pe3ynbTaToOB PEUICHHIA.

Omnpenenurte 4TO U3 ATOTO HE ABIsETCs 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 MEPEUUCICHHBIX MyHKTOB SBIISIOTCS JO0CTOMHCTBaMU MapReduce:
A) OntumanbHas IPOU3BOAUTEIHLHOCTD

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

I') OTka3oycToiuuBOCTH

Oozie — 310 cucTema paboYKX MPOIIECCOB, ONpeaeIIeMas Kak

Kakune koMnoHeHTHI SBIs0TCS YacTaMu 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 /151 KIACTEPHBIX BBIYMCICHUN
b) I'padmueckum 1BUKKOM

B) bubnuoTekoi mist paboThl ¢ rpadamu

I') TexHonorue pacnpeneneHHbIX BEIUNCICHUN

Haiite onpenenenne MapReduce

Urto u3 nepeuncieHHoro spisiercs Heaocratkom MapReduce
A) OuKkcupoBaHHBIN adropuT™M 00pabOTKH JaHHBIX

b) MacmtabupyemocThb

B) Otka3oycroitunBocTh

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

A) YAWN

b) YARN

B) SARN

I') DARN

[{enbto NameNode B HDFS sBnsiercs xpanenue

BeprukanbHoe MacTabupoBaHue. . .

A) TpebyeT u3meHeHH B IPUKIIAJAHBIX TPOrpaMMax, paboTalONINX Ha TAKMX CUCTEMax
b) He TpeOyeT HUKAaKNX U3MEHEHUH B IPUKIIAIHBIX IPOTpaMMax, paboTalOMIUX Ha TaKUX
cUCTeMax

B) YMmenbIaeT npou3BoaUTENbHOCTh KAXKI0TO KOMITIOHEHTa b/]

I') VBenuuuBaeT cKOpoCTh 3arpy3Ku JaHHBIX

Tepmun NoSQL o3nauvaer
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TeMbI 10KJIa10B

10 AMCHUIIJINHC «MalmHHOe O6V‘{CHI/IC " a”HaJIn3 JaHHBIX)»

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

[Tpennocsuiku pazsutus BigData B KUP.

CoBpeMeHHOE COCTOSIHME OonepalnoHHol cructeMbl Hadoop.

Otpacnu HapogHoro xo3sicTBaKYP, B KOTOPBIX MOXKET OBITh 33/1€HCTBOBAaHA ONEPAIIMIOHHAS
cuctema Hadoop.

[Tepeuens HapoAHO-XO035HCTBEHHBIX 3a1a4 B KUP, koTOpbIe 11e51ecoo0pa3Ho pemarh ¢
nomoIipio TexHojgorun MapReduce.

[Tpumenenue texnonoruit NoSQL B COBpeMEHHBIX OM3HEC TPOEKTaX.

[lepcriekTHBBI TPUMEHEHUS cpelibl R 175 aHanmm3a CTaTUCTUYECKUX TAHHBIX, HEOOXOIMMBIX
JUTSI IPUHSITHS PEILICHU B YIIPABJICHUH T. YepKeccK.

Otpacnu HapoaHoro xo3saictBa KUP, B KOTOpBIX MOTYT OBITH 33/1eiICTBOBAHBI CHCTEMBI
kiacca DataMining.

[lepcnekTHBBI MPUMEHEHUSI KJIACTEPHOIO aHAJIU3a U €r0 Pe3yabTaTOB JJIsl YIIPABICHUS
skoHomukon KYP.
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MeTtoauyeckue MaTepuabl, oNpeae/siiolue Npouea1ypbl OEeHUBAHUS KOMIIETeHIMHU
5.1 Kpurepuu oueHMBaHNUsI KAYeCTBA BbINOJHEHHSI JJA00OPATOPHOT0 MPAKTUKYMA

OneHKka «3a4YTEHO» BBICTABIACTCS OO0ydYaroLEeMycsi, €cild JiaboparopHash paboTa BBINOJIHEHA
IPaBIWIBHO U 00YJaIOUIUNACS OTBETIII HAa BCE BOIIPOCHI, IOCTABJICHHBIE MIPETIOIaBAaTEIEM Ha 3aILUTE.
O1eHKa «He 3a4TeHO0» BBICTABIIIETCS 00yUaroLIeMycsl, eclii JJabopaTropHasi paboTa BbIIOJIHEHA HE
MPAaBUIIBHO WM O0YYaIOIIHICS HE POSBUI ITYOOKMX TEOPETUYECKUX 3HAHUHN MPH 3aIuTe paboThl

5.2 KpnTepnn OLCHUBAHUSA Ka4Ye€CTBa YCTHOI'O OTBETa

OneHka «OTJMYHO» BBICTABISETCA 3a IIIYOOKOE 3HAaHUE MPEIYCMOTPEHHOTO MPOTPaMMOi
Marepuaiga, 33 YMEHHE 4YeTKO, JaKOHMYHO U JIOTMYECKH IIOCJIeJIOBATeIbHO OTBEYaTh Ha
[IOCTABJIEHHBIE BOIIPOCHI.

OneHka «xopomo» — 3a TBEpJOE€ 3HAHHE OCHOBHOrO (MIPOrpaMMHOI0) Marepuana, 3a
rpaMOTHBIE, 0€3 CYIIEeCTBEHHBIX HETOYHOCTEH OTBETHI Ha OCTABJICHHBIC BOIIPOCHI.

OneHka «ya0BJI€TBOPUTEIbHO» — 3a 00Illee 3HAHHE TOJILKO OCHOBHOTO MaTepuasna, 3a OTBETHI,
coJieprKallie HETOUYHOCTH WJIM CJIad0 apryMEHTHpPOBAHHbIE, C HAPYLIEHUEM IOCJIEI0BATEIbHOCTH
U3II0KEHUs MaTepuaa.

OneHka «HeyAOBJIETBOPUTEIbHO» — 32 HE3HAHHWE 3HAYUTENIBHOM YacTU MPOrpaMMHOIO
MaTepuaia, 3a CyIIeCTBEHHBIE OIIMOKU B OTBETAX Ha BOMPOCHI, 3a HEYMEHHE OPUEHTHUPOBATHCA B
MaTepuase, 3a He3HaHWE OCHOBHBIX NOHSTUN JUCLUILINHBIL.

5.3 Kputepum onieHMBaHUs TECTHPOBAHMS

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

75%-90% xoporio

60%-75% yIoBIETBOPUTEIHLHO

MeHee 60% HeyA0BIETBOPUTEIBHO

5.4KpuTepun OeHUBAHHUS Pe3y/IbTATOB OCBOCHHS IHCUMILIMHBI HA JK3aMeHe:

OneHka «OTJIMYHO» BBICTABISETCS 3a TINIyOOKO€ 3HaHHWE MPEJyCMOTPEHHOTO MPOTrpamMMoin
Marepuaia, COJEP)KaIIerocsi B OCHOBHBIX U JOMOJHUTEIBHBIX PEKOMEHIOBAaHHBIX JIUTEPATYPHBIX
HWCTOYHHMKAX, 33 YMEHHME YETKO, JaKOHMYHO M JIOTMYECKH TMOCIEJOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIMPOCHI, 32 YMEHHE aHAIU3UPOBATHh HU3ydaeMbI€ SIBICHUS B MX B3aUMOCBS3U M
JIMATIEKTUYECKOM PAa3BUTUM, TPUMEHSATHh TEOPETUUYECKUE MOJIOKEHUS MPHU PEIICHUH MPAKTUUECKUX
3ajad.
OueHka «XOpomio» — 32 TBEPJIOE 3HAHUE OCHOBHOIO (MPOrpPaMMHOIO) MaTepuaia, BKIOYas
pacdeTsl (TIpu HEOOXOIMMOCTH), 3a TPaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJIEHHBIE BOIPOCHl, 32 YMEHHUE TMPUMEHITh TEOPETUUYECKUE TOJOXKEHHUS Il PpPEeLIeHUs
MPaKTUYECKHX 3a]1a4.
OrneHka «ya0BJIETBOPUTEIbHO» — 33 00Ilee 3HaHHWE TOJILKO OCHOBHOTO MaTepuana, 3a OTBETHI,
coJiepKallife HETOUYHOCTH WJIM CJ1a00 apryMEeHTHpPOBaHHBIE, C HApyIIEHHWEM IOCIEI0BaTEIbHOCTH
U3IIOKEHUsT Marepuasa, 3a cinaboe NPUMEHEHHE TEOPEeTUYECKUX TOJOKEHUN TMpH pelieHUuu
MPaKTUYECKHX 3a]1a4.

OleHKa «HEYHOBJETBOPUTEIbHO» — 33 HE3HAHWE 3HAYUTEIBHOM YacTH MPOTrpaMMHOIO
Marepuaia, 3a CyIIeCTBeHHbIC OMMOKH B OTBETaxX Ha BOIPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCS B
pacyerax, 3a HE3HaHHWE OCHOBHBIX MOHATUHN AUCIUILUIMHBI
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5.5 Kpurepumn oueHuBaHHS Pe3yJbTATOB OCBOCHMS JUCHMIIIIHMHbI

OneHka «OTJIMYHO» BBICTaBISIETCS 3a INIYOOKOE 3HAHUE MPEAYCMOTPEHHOIO MPOrpaMMoii
MarepHuaia, COAEPKALIETOCd B OCHOBHBIX M JONOJHUTEIBHBIX PEKOMEHJIOBAHHBIX JUTEPATypPHBIX
HMCTOYHHMKAX, 32 YMEHUE YETKO, JIAKOHWUYHO M JIOTMYECKH IIOCJIENOBATEIbHO OTBEYaTh Ha
IOCTABJICHHBIE BOIIPOCHI, 3@ YMEHHE aHAJIU3UPOBATh HM3Yy4acMbIE SBJIEHUS B HMX B3aUMOCBS3H U
JTUATEKTUYECKOM pa3BUTUHU, NPUMEHATh TEOPETUUYECKUE MOJIOKEHUS MPU PELICHUH ITPAKTUYECKUX
3a/1a4.

OneHka «XOpolo» — 3a TBEpAOE 3HAHHWE OCHOBHOIO (MPOrpaMMHOr0) MaTepuana, BKIOYas
pacdeTsl (Ipu HEOOXOIMMOCTH), 32 TPaMOTHBIE, O€3 CYIICCTBEHHBIX HETOYHOCTEH OTBETHI Ha
IIOCTaBJIEHHBIE  BOINPOCHL, 33 YMEHHE IPUMEHATh TEOPETHUYECKUE MOJIOKEHHUS I pEelIeHUs
MPAaKTUYECKUX 3a/a4.

OneHka «ya0BJIETBOPUTEJIBHO» — 3a o0Illee 3HAaHHE TOJILKO OCHOBHOTO Marepuana, 3a
OTBETHI, COJEp)KalIM€ HETOYHOCTM WJIM CcJIad0 apryMEHTUPOBAHHBIE, C  HApPYLICHUEM
MOCIIE0OBATEIHLHOCTH U3JIOKEHUS MaTepuana, 3a ci1aboe MPUMEHEHHE TEOPETUYECKUX MOJOKEHUMN
MPY PEUICHUH MPAKTUYECKUX 33/1a4.

OueHka «HeyIOBJIETBOPMTEJIbHO» — 32 HE3HAHUWE 3HAUYUTEIIbHOW YacTU IPOrpaMMHOIO
MaTepuaia, 3a CyIleCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 332 HEYMEHHE OPUEHTHPOBATHCS
B pacuerax, 3a HE3HAHHE OCHOBHBIX IMOHATUNA JTUCIUIIINHBL.

5.6 Kputepun oneHnBaHus JA0KJIaaa

OneHka «OTJMYHO» BBICTABISIETCS 3a INIYOOKOE 3HAHUE MPEAYCMOTPEHHOIO MPOrpaMMOit
Marepuaiga, 33 YMEHHE 4YEeTKO, JaKOHMYHO U JIOTMYECKHM II0CJIEJIOBATEIbHO OTBEYaTh Ha
MIOCTABIIEHHBIE BOIPOCHI.

OneHka «xopomo» — 3a TBEpJOE€ 3HAHME OCHOBHOrO (IIPOrpaMMHOI0) Marepuaina, 3a
IpaMOTHBIE, 0€3 CYIECTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTaBJICHHBIE BOMIPOCHI.

OneHka «ya0BJIEeTBOPUTENbHO» — 3a 00Illee 3HAHHME TOJILKO OCHOBHOIO MaTepuasa, 3a OTBETHI,
CoJiep>Kalire HeTOUHOCTH WU CJa00 apryMeHTHPOBAaHHBIC, C HApPYIIEHHWEM MOCIEI0BATEIbHOCTH
U3JI0’KEHUS MaTepuana.

OueHka «HeyIOBJIETBOPMTEJIbHO» — 32 HE3HAHWE 3HAUYUTEIIbHOW YacTH MPOrpaMMHOIO
Marepuaia, 3a CyIIeCTBEHHBIC OITMOKMA B OTBETAX HAa BOMPOCHI, 3a HEYMEHHE OPHUEHTHUPOBATHCS B
Marepuaie, 32 He3HaHWE OCHOBHBIX MOHATUN AUCIUIUIMHBIL.
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