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1. TIlepedeHb NJIAHHPYEMBIX Pe3yJbTATOB 00YYEHHS MO0 MOIY.II0, COOTHECEHHBIX €
IUIAHUPYEMbIMH Pe3yJIbTATaAMM 0CBOEHUSI MPOTrPaAMMBbI
1.1. Moayns b1.B.06 IludpoBoii Moayar obOecrneuuBacT OBJIAJICHUE  CICAYIOIIMMH

KOMIICTCHUUAMMU
Ko xomnereHnnun HaumMmeHoBaHne KOMIIETEHIIUHA
[IKc-4 CriocoOeH MPUMEHATh IIPHHIUIB M OCHOBBI aJITOPUTMHU3AINH B
PO eCCHOHANBHOMN JESITENbHOCTH

1.2. B pe3yabTare 0CBOCHHS MOAYJISAA Y CTYJAEHTOB J0J:KHbI ObITH C(POPMUPOBAHBI

OT®/TO (npu HaMUMK
npodcranaapTa)/ TpyIOBbIe WIH Kox xommerennmn PesynbraTel 00ydeHms*
npoecCHOHAIbHBIC NEHCTBUS

ITKc-4 Ha ypOBHE 3HAHUN:

- IOHATUSL AJITOPUTMA;

- OCHOBHBIE AJITOPUTMUUYECKUE CTPYKTYPHI;
- OCHOBHBIE CBOWCTBA U IIPUEMBI
HCIOJIb30BaHUs AJITOPUTMOB;

- OCHOBHBIE CPEJCTBA 3aIIUCH U THIIBI
aNrOPUTMOB

- CIIOCOOBI pean3aiy aJTOPUTMOB Ha
SI3BIKE TIPOTPaMMHUPOBAHUS;

- 6a30BBIC KOHCTPYKINH S3bIKa
MPOrpaMMHPOBAHMUS;

- OCHOBHBIE TUIIBI TaHHBIX;

- TEXHOJIOTHH ¥ NPUHLUIBI (HOPMHUPOBAHUS
MacCUBOB JIaHHBIX;

- COBpEMEHHBIE METO/IbI 00pabOTKH U
BU3YyaJIu3aluy JaHHBIX;

- TEPMUHOJIOTHIO, OCHOBHBIE 3a1a4H,
HaMpaBJIeHUS U METObI
HHTEIUIEKTYaIbHOTO AHAIN3a JAHHBIX

Ha YpOBHE yMEHUI!

- pa3pabaThIBaTh U 3aITUCHIBATH
AITOPUTMBI, PEAIN30BBIBATh UX B KAUECTBE
- IpOrpaMM WM CKPUITOB HA COBPEMEHHOM
SI3BIKE NPOrPAMMUPOBAHMS,

- CO3JaBaTh, PEAAKTUPOBATh U OTJIAXKUBATh
MIPOTPAMMHBIN KOJI AJIS1 BBITTOJTHEHUS
3aJIaHHOr'0 AJITOPUTMA;

- OCYILECTBJISATH COOP JTAaHHBIX U3 Pa3HBIX
HCTOYHUKOB,;

- OPTraHM30BHIBaTh HH(POPMAIIOHHBIE
MAaCCHBHI;

- OCYLIECTBIISITh KOHTPOJIb HH(OPMAINH;

- OCYLIECTBIISITH EPBUUHYIO 00paOOTKY
JIaHHBIX;

- pa3pabaTbIBaTh aHATUTHUECKHE
MaTepHalsl, Tpa(uKy 1 THarpaMMel;

- IPOBOJUTH aHANN3 M 00pabOTKY TaHHBIX
JUTA PeUIeHUs 3a71a4 MPo(hecCHOHAIBHON
JIeSATENbHOCTH.

Ha YPOBHE HABBIKOB!

- peayIn3alMy U3BECTHBIX AJITOPUTMOB HA
COBPEMEHHBIX A3bIKaX
IpOrpaMMHUPOBAHMUS;

- cOopa JaHHBIX JUIS PeIIeHHs 3a/1a4
npodecCHOHAILHOM e TeIHOCTH,




- 00pabOTKH JAHHBIX JUIS PEUICHUS 33124
npoeCCUOHANBHOM NEeSITeIbHOCTH;

- BU3YJIM3AI[UH JAHHBIX JUJIsI PCIICHHS
3a71a4 IPO(EeCCUOHATBLHON JACSTEIBHOCTH;
- IPOBEPKH TUIOTES;

- U3BJICUCHUsI HH(GOPMAIIMU U3 CBIPBIX
JTAHHBIX C IIOMOIIBI0 COBPEMEHHBIX
CTAaTUCTHYECKUX U HHTEIUICKTYabHBIX

MCTOOOB aHAJIN3a JaHHBIX.

1.3. Iloc/ie10BaTEIbHOCTH OCBOEHUSI KOMIIOHEHTOB KOMIIETEHIIUH B CTPYKTYpe MOYJIsl

Haumenosanue Kon HanmeHoBaHME KOMIIOHEHTa Kadenpa, orBeyaromas
JUCLUILIMHBL B CTPYKTYpe KOMIIOHEHTa KOMIETEHINH 3a popMUpOBaHUE
MOJTyJIst KOMIIETEHINH KOMIIOHEHTa
KOMIETEHIIUU
OCHOBBI QITOPUTMU3ALIH [TKc-4.1 CrniocoOHOCTh pa3padaThIBaTh U Wndopmaruku u
U TIPOTPaMMHPOBAHHUS MPUMEHSTH CTaHAAPTHBIE AJITOPUTMBI MaTeMaTHKH

JUIL pEIIEHUS KOHKPETHBIX
HpO(I)CCCI/IOHaJ'IBHLIX 3aJa4

[TKc-4.2 CrocoOHOCTB pazpabaThIBaTh
NpOrpaMMy ISl PEICHUS
npodecCHOHATBLHON 3a]a4H 110
W3BECTHOMY aJITOPUTMY

CoBpeMEHHBIE METOBI ITKc-4.3 CriocoOHOCTh IPUMEHSTH ATOPUTMBI | bBH3Hec-aHANMUTHKY 1
00paboTku uHpOpMaIUK U 00pabOTKU M BU3YaJIU3aI[HH JAHHBIX CTaTUCTHKH
BH3yaJIN3aIlUH JaHHBIX JUISL pelleHus! TPo(eCcCHOHATBHBIX
3a1a4
I1IKc-4.4 CriocoOHOCTh IPUMEHATH aJITOPUTMBI

HHTEIUICKTYaIbHOTO aHAH3a JTAHHBIX
JUISL IOAJIEPKKY IPUHATHUS PELICHUH
B Ipo()eCCHOHAIILHOM AESTEIBHOCTH

2.  Ob0bem n mecto MoayJist B ctpykrype OI1 BO

OOuwmii 00beM MoTyIst

KOJIMYECTBO aKaJEMUYECKHX 4YacoB O4HOH ¢opmbl 00ydeHus,
BBIJICTICHHBIX

Ha 3aHATHA JIEKIIMOHHOTO TUIIA

Ha jJabopaTopHBIC 3aHATUS

Ha CaMOCTOSITENbHYIO padOTy CTYJCHTOB

WHIWBUYyalbHAsT paboTa OOyYaloOUIMXCS C IMeAarorH4ecKUMH
paboTHUKaMHU

Ha MPOMEKYTOYHYIO aTTECTALINIO

KOJIMYECTBO aKaJIEMUYECKUX YaCOB 0YHO-3209HOI (popMBbI 00yUCHHS,
BBIJICTIEHHBIX

Ha 3aHsATHUA JEKIIMOHHOI'O THUIIa

Ha 1abopaTOpHbIE 3aHATUS

Ha CaMOCTOSITENIbHYIO padOTy CTY/I€HTOB

WHAMBUyalIbHAsT paboTa OOydYaIOUIMXCS C IMEeAarorMyecKuMH
paboTHUKaMH

Ha MPOMEXKYTOUHYIO aTTECTALIUIO

9 3e/ 324 amu
243 actp.u.

80 a.u.
128 a.u.
108 a.u.
8 a.u.

0a.u.

40 a.4.
64 a.u.
176 a.u.
8 a.y.

36 a.u.




Mecto MoayJisi B CTPYKType o0pa3oBarejbHOi mporpammbl: LludpoBoit momynb
u3zydaercs Ha 2 U 3 Kypce B 3-6 cemectpax ouHO# (hopmbl oOydeHwus; Ha 2 U 3 Kypce B 5-9
TpUMECTpaX OYHO-3a09HOM (opmbl 00ydeHHs; Ha 1-3 Kypce Bo 2-6 cemecTpax 3a09HON (HOPMBI
00yJeHUsI.

OcHoBaHMEM W3YYCHHS] MOMAYJS SIBISICTCS MHUHUMAIbHO HEOOXOAWMBIH  00BEM
TEOPETUUECKUX 3HAHUMU, a TaKkKe MPUOOPETEHHbIE paHee 3HaHMs, YMEHHUS M HaBBIKK B 00JIaCTU
06a3oBoro kypca WHGOPMALMOHHBIX M NHU(POBBIX TEXHOJIOTUH, NOIYYEHHBIE B CpPEAHUX
00pa30BaTeNbHbIX YUPEKICHUIX, HA TIEPBOM Kypce 00pa3oBaTebHOM MPOrpaMMBl.

Monyne «[{udpoBoii MOAYIBY SBISAETCS OOIIMM TEOPETUYSCKUM U METOJI0JIOTHUECKUM
OCHOBaHHUEM JIJIsl MOATOTOBKH K MPOLIEype 3aIIUThI U 3alUTE BBIMTYCKHON KBaTH(PUKAITMOHHON
paboTHI.

3. Copnep:xaHue u CTPYKTypa MOIYJIs
3.1  Crpykrypa moayJs

Ounas popma 0dyuenus

O0beM THCHHUIIMHBI (MOAYJIA), YaC. ®opMa TeKylIero
KonrakTHas padora o0yuyarwumuxcs KOHTPOJSA
Ne n/mm Ha?MeHOBaH"e rem B ¢ IpenojasarTeJieM 10 BHAaM ycmeBaeMoOCTH",
W pasieaos cero yueOHbIX 3aHATHIl NPOMEKyTOYHOM

J/A0T| JIP/A0T] N3/A0TKCPCPO| arrecramun™
\51.B.06.01«<0cHo6bl anzopummuzayuu u nPOZPAMMUPOBAHUL)
Pasnen 1 |BBenmenue B
ANTOPUTMHU3AIUIO U
POTpaMMHUpPOBAHHE
Tema 1.1 |BBeneHue B TEOPHIO 10 2 4 4 P3
ANTOPUTMOB.
AnropurMmuzanusi. QopMbl
[PEJICTABJICHHUS aJITOPUTMA.

Tema 1.2 [SI3p1ku 8 2 4 2 P3
[POTPaMMHUPOBAHHS.
[Tapagurmsl
[POTrPaMMHUPOBAHHS

Tema 1.3  [Tumbl JaHHBIX, OCHOBHBIC 12 2 6 4 P3

MOJIETIH CTPYKTYD J@HHBIX.
DIIeMEHTHI TEOPUU
MHOXXECTB B
POrpaMMHPOBAHHH.
Tema 1.4 |BBenenue B 12 2 4 4 P3
[pOrpaMMHpPOBaHUE Ha
s3p1ke Python. CuaTakcuc
SI3bIKA.

Tema 1.5  |LIUKIBI, CTPOKH, CIIUCKH, 14 4 6 4 P3
KOPTEKH.

Tema 1.6 |MHOXecTBa, CIOBapH. 14 4 8 4 P3
DyHKIUU.

[IpoMexyToyHas aTTecTalus 2 3

HToro mo pazneny 1 72 16 32 2 | 22

Paznen 2 |OcHOBBHI pabOTHI ¢ P3
OMOITMOTEKaMH S3BIKA
Python

Tema 2.1 [UTeHuE U 3aNKCh JTAHHBIX, 14 4 4 6 P3
hopmaTs! (aiiios.

Tema 2.2 |@opMaTHpOBaHHE JaHHBIX. 14 4 4 6 P3

Tema 2.3 [BBenenue B OUOIHMOTEKH 20 6 6 8 P3
si3pika Python. bubnnoreka
NumPy

Tema 2.4  |bubanoreka Pandas. 20 6 6 8 P3



Tema2.5 |AHanurudyeckue 20 6 6 8 P3
BO3MOXKHOCTH OHOJIMOTEK
Python
Tema 2.6  |[[loctpoeHue rpadukoB u 18 6 6 6 P3
BU3yaTU3aIMs JaHHBIX B
Python. bubnuoreka
matplotlib
[IpomexyTouHas aTTecTanus 2 3/0
Htoro no pazgeny 2 108 32 32 2 | 42
Bcero no qucuuniuse 180 48 64 4 | 64
\51.B.06.02«Cospemennpie memoodvl 00padomku uHgopmayuu u 6U3yanu3ayuu OaHHbHIX)»
Pazgen 1  |OcHOBBI 00paboTKH U
aHaM3a TaHHBIX
Tema 1.1 |BBenenue B aHanms 6 2 2 2 O
TAHHBIX
Tema 1.2 |@opMupoBaHHe MacCHBOB 8 2 4 2 0O, P3
TAHHBIX
Tema 1.3 |OmnucaTensHBINA aHAIH3 10 2 6 2 O, P3
TAHHBIX
Tema 1.4 [[logroroBka u 0OpaboTka 12 2 6 4 O
nanHbiXx. KauecTBO AaHHBIX
Tema 1.5 |Busyanmsanus JaHHBIX 10 2 4 4 P3
Tema 1.6  [[IpoBepka CTaTHCTUIECKHUX 10 2 4 4 P3
CHIIOTE3
Tema 1.7 |UccnenoBanue 14 4 6 4 P3
B3aMMOCBSI3€H.
[IpomerxkyTouHas aTTecTalus 3
Htoro mo pazneny 1 72 16 32 2 | 22
Paznen2  |OcHOBHI P3
MHTEJUIEKTYaIbHOTO
aHaIM3a TaHHBIX
Tema 2.1 [3agmaua perpeccuu 10 2 4 4 P3
Tema 2.2 [3agaua kiaccuduKanuu 16 4 8 4 P3
TAaHHBIX
Tema 2.3 [3agaua KJIacTepu3alvu 16 4 8 4 P3
TAaHHBIX
Tema 2.4  |OcHOBBI pabOTHI € 18 4 8 6 P3
BPEMEHHBIMH PSIJIAMHU U
[IPOTHO3UPOBAHMS
Tema 2.5 |O0OpaboTKa TEKCTOBBIX 10 2 4 4 P3
TAHHBIX
IIpomexyTOUHasl aTTECTALMS 3/0
HWroro mo pazney 2 72 16 32 2 | 22
Bcero mo gucuuniange 144 32 64 4 | 44 |Ak.4.
324 80 128 8 108 |[Ak.u.
9 2,22 3,56 0,22] 3 B.e.
Bcero mo moayJno: 243 60 96 6 | 81 |Ac.u.

Hcnonp3yemMbie COKpaIeHHs:

JI - 3aHsATHA JEKUMOHHOTO THHa (IEKIMHW W WHBIC YYeOHBIC 3aHATHS, MperyCMaTpUBAIOIINE
MPEUMYIIECTBEHHYIO Tiepeaady yaeOHoH HH(POpMAIHY TIeIarOTMIECKIMA Pa0OTHIKAMH OPTaHU3AINH U (TIITH)
JUIIaMH, TPUBJIEKAEMBIMU OpTaHU3alMel K peanu3ali oOpa30BaTENbHBIX IPOTPaMM Ha HHBIX YCIIOBHSAX,
oby4Jaromumces);

JIP - mabGoparopHsie paboTHI (BHJ 3aHATHH CEMUHAPCKOTO THIIA);

[13 - mpakTHueckue 3aHATHA (BHIBI 3aHATHI CEMHHApPCKOTO THIA 3a MCKIIOYEHHEM Ja0OpaTOPHBIX
pabor);

KCP - unauBuayanbHas paboTa oOydalomuxcsi ¢ MeIarorndecKuMu paboOTHUKAMU OpTraHU3alud 1
(wn) TMIaMH, MPUBIICKAeMBIMH OPTaHU3AIMed K pea3aiui 00pa3oBaTeIbHBIX MPOrPaMM Ha UHBIX YCIOBHIX
(B TOM UHCIIC HHANBHYaTbHBIC KOHCYJIBTAIIHH);

JOT - 3aHsTHSA, TPOBOAUMBIC C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI, B TOM
YHUCIIe C IPUMCHEHUEM BHPTYAIBLHBIX aHAIOTOB MPO(GECCHOHAIBHOMN e TeITbHOCTH,

CPO - camocrosTenpHas paboTta, OCymlecTBIsemMas O3 ydacTHs MeJarorm4eckux pabOTHUKOB

7



opraHu3aIyy 1 (W) JIUL, TPUBICKACMbIX OpraHU3alueH K peann3anuu 00pa30BaTeIbHBIX IPOrPaMM Ha HHBIX
YCIIOBUSIX.

IIpumeuanue:

* (hOPMBI 3aJaHNH TEKYIETO KOHTPOJIs, C IPUMEHEHUEM KOTOPBIX BEIETCS MOHUTOPHHT yCHENTHOCTH
0CBOEHUS 00pa30BaTEIbHON MPOrpaMMbI 00YYaOIIUMHCS:

O — omnpoc;
P3 - pa3zHoypoBHeBas 3a1aua;

*3% (DOPMBI TPOMEKYTOYHON aTTEeCTally: 3a4deT ¢ oueHKoi (3/0)

Ouno-3aounas gpopma odyuenusn

Ne /i

O0beM TUCHMILIMHBI (MOAYJIsT), Yac.

HaumeHnoBaHue TeM

H/WJIM pa3aeioB Bcero

KonrakTHas padoTa o0y4yaomuxcs
¢ mpemnojaBaTeJieM N0 BUAaM

yueOHbIX 3aHATHIl

JUAOT| JIP/IOT] I3/I0TKCP

CPO

®dopma TeKyIero
KOHTPOJIA
ycrneBaeMoCTH”,
MPOMeKYTOYHOM
arrecramun’”

\51.B.06.01«<0cHo6bl anzopummuzayuu u RPOZPAMMUPOBAHUSL)

Pazgen 1

BBenenue B
ITOPUTMHU3ALINIO U
[IpOrpaMMUpPOBAHKE

Tema 1.1

Baenenue B Teopuio
QJITOPUTMOB.
AnropurMmuzanusi. QopMel
[pEICTABICHIUS JITOPUTMA.

10

P3

Tema 1.2

ISI3BIKH
[IpPOrpaMMHUPOBAHHUSL.
[Tapagurmsl
MpOrpaMMUPOBAHUS

P3

Tema 1.3

THITBl JaHHBIX, OCHOBHBIC
MOJICTIH CTPYKTYD JaHHBIX.
DJIeMEHTHI TEOPUU
MHO>KECTB B
NpOrpaMMUPOBAHUH.

10

P3

Tema 1.4

BBenenue B
[pOTrpaMMHpPOBAHUE Ha
s3p1ke Python. CuHTakcuc
SI3bIKA.

P3

Tema 1.5

L{AKIIBI, CTPOKH, CITUCKH,
KOPTEKH.

11

P3

Tema 1.6

MHoOkecTBa, CIIOBapH.
DyHKIUU.

12

P3

[IpomexyTouyHas aTTecTanus

HToro mo pazneny 1

72

16

46

Paznen 2

OCHOBBI PabOTHI C
OMOJIMOTEKAMH SI3bIKA

Python

P3

Tema 2.1

UteHue U 3anuch JAaHHBbIX,
hopMmaThl (aiisios.

P3

Tema 2.2

DopmMaTUPOBAHKE TAHHBIX.

10

P3

Tema 2.3

Bpenenne B OMOIMOTEKH
si3pika Python. BubnnoTeka
NumPy

10

P3

Tema 2.4

bubnnorexa Pandas.

20

16

P3

Tema 2.5

AHAIINTHYECKHUE
BO3MOKHOCTH OMOJIMOTEK
Python

24

11

P3

Tema 2.6

[ocTpoenue rpaduKoB 1
BU3yaIn3alysl JaHHBIX B
Python. bubmumoreka
matplotlib

15

14

P3

HpOMC)KyTO‘lHaH aTTCCTalus

3/0

Hroro no pasneny 2

108

16

16

74




Bcero no THCHHILIMHE | 180 | 24 | 32 | | 4 [120]

\51.B.06.02«Cospemennpie menmoodvl 00padomKu uHGopmayuu u 6U3yanu3ayuu OaHHbHIX)»
Paznen 1 |OcHoBBI 00paboTKU U
aHaIM3a JaHHBIX
Tema 1.1 |BBenenue B aHanm3 8 2 6 o
TAHHBIX
Tema 1.2 |@opMupoBaHHE MacCHUBOB 8 2 2 4 O, P3
TAHHBIX
Tema 1.3 |OmnucaTenbHBINA aHAIHN3 9 1 2 6 O, P3
TAHHBIX
Tema 1.4  [[ToaroToBka u o06paboTka 7 1 2 4 O
naHHbIX. KauecTBO JaHHBIX
Tema 1.5 |Busyanusanus JaHHBIX 8 2 6 P3
Tema 1.6 [[IpoBepka CTaTUCTUYECKHUX 12 2 4 6 P3
rUIoTe3
Tema 1.7 |MccaemoBanue 11 2 4 5 P3
B3aMMOCBSA3EH.
[IpoMe)xyTodHas aTTecTaIus 9 3
HMroro mo paznmeny 1 72 8 16 2 | 46
Paszgen 2  |OCHOBBI P3
MHTEIUICKTYaIbHOTO
aHaM3a JIAaHHBIX
Tema 2.1 [3agaua perpeccun 10 2 2 6 P3
Tema 2.2 [3agaua KIacCHUKAIAN 14 2 4 8 P3
TAHHBIX
Tema 2.3  [3agaua KiIacTepU3aIiH 14 2 4 8 P3
JTAHHBIX
Tema 2.4  |OcHOBBI pabOTHI C 14 2 4 8 P3
BPEMEHHBIMH PAJaMU U
[POTHO3UPOBAHMS
Tema 2.5 |O0OpaboTKa TEKCTOBBIX 9 2 7 P3
TAHHBIX
[IpoMexyToYHas aTTecTalus 9 3/0
lToro no pasneny 2 72 8 16 2 | 46
Bcero no qucummniuHe 144 16 32 4 | 92 A4
324 40 64 8 212 |Ak.u.
9 1,11 1,78 0,22|5,893.e.
Bcero no moayJo: 243 30 48 6 [159 [Ac.u.

Hcnonb3yeMble COKpaICHUs:

JI - 3aHsATHSA JNEKIMOHHOTO TUNa (JEKIMHM W HHble y4yeOHbIe 3aHITHS, NpelyCMaTpHBaIOIIUE
MPENMYIIECTBEHHYIO Niepeady y4eOHOH nHPOpMaHH ITeAarorniecKuMy pabOTHIKaMy OpraHu3alyy v (Mim)
JWMIAMH, TIPUBJIEKAEMBIMH OpTraHM3aleldl K pealn3ali 00pa30BaTENbHBIX MPOTPaMM Ha WHBIX YCIOBHSAX,
oOygaromumcs);

JIP - maGoparopHbie pabOTHI (B 3aHATHH CEMUHAPCKOTO THIIA);

I13 - npakTrdeckne 3aHATHS (BUABI 3aHATHH CEMHHApPCKOTO THIA 32 MCKIIOYEHHEM J1a00paTOPHBIX
pabor);

KCP - unauBuayanbHas paboTa oOydaromuyxcsi ¢ MeIarornieckKuMu paboTHUKAMU OpTaHU3alH U
(unm) aMUAMH, TPUBIIEKAEMBIMHU OpPTraHM3alMel K peaan3alui 00pa3oBaTelbHbIX IPOrPaMM Ha UHBIX YCIOBHSX
(B TOM uHMCIIe UHIUBHYAIbHBIC KOHCYJIbTAIINH);

JOT - 3aHsiTHs, NPOBOJMMBIE C IPUMEHEHNEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOT UM, B TOM
YHCIIe C TPUMEHEHUEM BUPTYaIIbHBIX aHAJIOTOB MPO(ECCHOHATILHOM AeATeIbHOCTH;

CPO - camocrostensHast paboTa, ocymecTBisieMass 0€3 ydacTusl MeAarorndecKuX pabOTHUKOB
OpraHM3aly U (WIN) JIULL, TPUBJIEKaEMbIX OpraHU3aluel K peann3auy 00pa3oBaTesIbHBIX IPOrpaMM Ha HHBIX
YCIIOBUSIX.

[Ipumeuanue:

* (hOPMBI 3aJaHNH TEKYIIETO KOHTPOJIS, C IPUMEHEHUEM KOTOPBIX BEJIETCS MOHUTOPHHT YCIEIIHOCTH
0CBOEHHS 00pa30BaTEIbHON IPOrPaMMBI 00YJAIOIIUMHUCS:

O — omnpoc;

P3 - pa3HOypOBHEBas 3a1a4a;

*% (DOPMBI TPOMEKYTOUHON aTTECTally: 3a4eT ¢ oneHKoi (3/0)



3.2  Conep:xxanue MOaYJIst

Conep:xanue 0J10Ka TEOPETHYECKOT0 00yUeHUsI

Coaep:xanue JUCIUILINHBI B1.B.06.01«OcHOBBI AJrOPUTMHU3ALNH ) |
NMPOrpaMMHUPOBAHUSD)

Pa3nen 1. BBenenue B anropuTMu3anuio U IpOrpaMMUPOBAHHE

Tema 1.1. Beenenue B T€Opuio anropuTMoB. AnroputMmuzanusi. Gopmel MpeICTaBICHUS
alNropuTMa.

HNudopmannonnsiii nporecc. [lorstue anroputma. CoiicTBa aaroputmoB. I[IpuMmenenue
anropuT™MoB. CBsI3b MKy AJITOPUTMOM U MOHSITHEM (QYHKIMH. BUIBI aITOPUTMOB U CITOCOOBI X
dopmanuzanuu. Hymeparus. SI3pIku MporpaMMHUpPOBaHMS U aJTOPUTMH3AIMS: KiIaccuUKalus
SI3BIKOB MIPOTPAMMHPOBAHUS, OCOOCHHOCTH pEAM3alMi aJITOPUTMOB B PA3IUYHBIX S3BIKAX
porpaMMHUpPOBaHUS

OyHKIIMOHAIBHOE omucaHue aiaroputmoB. IlceBmokona, ¢opma bakyca- Haypa, Oiok-
cxembl, JIPAKOH-cxemsbl, ctpykryporpammbel Haccu-lluelinepmana. KpaTkoe BBeneHue B
YHUBEPCAIbHBIN SA3bIK MOACINPOBaHUs anroputMos UML.

Utepanusi, peKyppeHTHOCTh UPEKYPCUBHOCTh. TE€XHUYECKHE W MPOrPaMMHBIE CPEICTBA
peanu3zanuu  UHMOPMAIMOHHBIX  IPOLIECCOB, MOJENH pelieHus (YHKIUOHANBHBIX U
AITOPUTMHUYECKHUX 3a/1a4, aJITOPUTMHU3AIMSA U IPOrPAMMHUPOBAHHUE.

ANropuTMUYECKHE 3aJaud. AJTOPUTMHUYECKM Hepa3pelrMmble 3aaaud. AHanu3
anropuT™MOB: 3P PEKTUBHOCTD aITOPUTMOB, (GYHKIIHS BpeMEHHU pabOThI allTOPUTMA.

Tema 1.2. S3p1ku nporpamMmmupoBanus. [lapagurmsl mporpaMMupOBaHUS.

Krnaccudukanus s3p1ka IporpaMMUPOBaHUsT: 0a30BbIC CBOMCTBA, TPU3HAKH, OCOOCHHOCTH
CHHTaKCHUYECKUX KOHCTPYKIMH, CEMAHTHKA.

OcoOeHHOCTH MTPOCKTHPOBAHMS, Pa3pabOTKU U COMPOBOKIACHHS TIPOTPAMMHBIX TIPOSKTOB
Ha SI3BbIKE BHICOKOTO YPOBHS. BUIbI 1 HHCTPYMEHTHI KOJUIEKTUBHOM pa3zpaboTku. CorpoBOXICHHE
Y JIOKQJIM3aLHs.

JlokyMeHTHUpOBaHUE, TECTUPOBAHUE U BepU(UKAIMSA MPOrPaMMHOTO Koja. TexHonoruu
pa3paboTku mporpamm. ['mOkue TeXHOJIOTHH pa3paboTKU. DKCTpeMalbHOE MPOrPaMMHUPOBAHHUE.
CoBpeMeHHbIE TEXHOIOTUU Pa3padOTKH MPOTPAMMHOTO 00ECTICUEHUSI.

Tema 1.3. Tunbl AaHHBIX, OCHOBHBIE MOJAEIH CTPYKTYp JaHHBIX. DJIEMEHTbl TEOPUHU
MHOX€ECTB B IPOTPAMMHUPOBAHUH.

AOCTpaKkTHBIE CTPYKTYphl JaHHBIX: CT€K, OuYepelb, OdYepenb C MPHOPHUTETOM,
accoraTuBHbI MaccuB. OToOpakeHHE aOCTPaKTHBIX CTPYKTYp JaHHBIX Ha CTPYKTYpPBI
XpaHEHHs: MaCcCUBBI, CIUCKH. ba3wl manubx. HopmupoBanue 6a3 nanabix. HopmanbsHbie hOpMBL
0a3 manHbIX. [IpoekTHpoBaHue 06a3 JaHHBIX — MPUBEICHUE K HOPMAIBHBIM (popMaM. MOTHBEI U
aBToMaThl KopTexu, BeKTOpa, ToMeHbI. [[puMeHeHe HeUeTKUX MHOYKECTB.

CrienanpHble THITHI TAHHBIX: MEPEYUCICHHS, CIIMCKH, XCIIH, KaJICHIapHBIN THII (J1aTa).
[Tonp3oBarenbeckuii BBOA, 00paboTKa (aiinos.

Tema 1.4. Benenue B nporpammupoBanue Ha si3bike Python. CuHTakcuc si3bIka.

Bosmoxnoctu si3pika Python. 3arpyska u ycranoBka Python, Anaconda3 u Jupyter
Notebook. OcnoBHoii nmpunuun Python. [Tapagurmer nporpammupoBanust B Python. OcHoBHBIE
APXUTEKTYPHBIE YEPTHI.

Uucnosble TaHHBIE: LIEbIE, BEHIECTBEHHBIE, JIoTHYecKue. Yncnosble irepansl. TOYHOCTh
MIPEJICTaBICHUS LIeTbIX YKMCEN U JJIMHHBIE 1emble. Yncnaa ¢ puKcupoBaHHOM TOYHOCTHIO0. DopMaT
oTtoOpaxeHus: yucen. Pabota ¢ 4MCIOBBIMU JAHHBIMU M oOmepauuu Hajg HUMH. CMeniaHHbIe
oTiepaTophl U OTpeIeTICHUE CTApIIMHCTBA oniepaTopoB. butoBkie oneparu. CuCTeMbl CUUCIIEHUS.
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Berpoennbie GyHKIMU U MOIYIH 11 paOoThI ¢ ynciaMu. CTpOKOBBIC TaHHBIE. HeM3MeHs1eMOCTb.
Jlutepanbl CTPOK. DKpaHUPOBAHHBIE IOCIEIOBATEIbHOCTH, CIY)KeOHble CHUMBOJBL. FOHUKOA.
[IpeobpazoBanue U CMEIIMBAHUE THIIOB.

Nms nepemennoil. HMuunmanuzauuss nepeMeHHbIX. JluHamMuueckass  TUnU3anus.
OnepaTopsbl: TpUCBauBaHus, NpupanieHus. BBox nanueix. Jlornueckue onepanuu: KOHbIOHKIUSA,
JTU3BIOHKIMS, oTpulianue. Onepanuy cpaBHEHUs: CTPOro OOJIbIIE, CTPOTrO MEHbIIE, OOJIbIIe I
PaBHO, MEHBUIE WJIA PABHO, PABHO, HE PaBHO.

Tema 1.5. I{ukibl, CTpOKH, CIMCKHA, KOPTEKH.

VYcnoBuas uwHCTpykius if. MHokecTBeHHOE BeTBJIeHHE. bnoku, orctymbl. [IpoBepka
uctuHHOCTH. TpexmectHoe BoIpakenue if/else. Lukmer while. OOmmii dopmar nwmkia.
Wuctpykiuu break, continue, pass u else. uknaer  for. OO6mmit  dopmar. IlpucBanBanue
kopTexka B 1ukie for. Bnoxkennbie mukibl for. CuetHbie mukibl: while u range. M3meHeHue
cnuckoB: range. [lapamnenbHbiit 06xox: zip U map. ['enHepupoBaHre MHAEKCOB U 3JIEMEHTOB:
enumerate.

Onepauuu Haja mnocienoBareabHOCTAMU. DYHKIMM U MeToIbl CcTpoK. CrocoObl
npenctaBienust cTpok. [louck mo mabnony. JlocTyn mo mMHAEKCaM W M3BIEYEHHUE MOJCTPOKU.
[TpeoOpazoBanue crpok. M3menenue ctpok. DopmatupoBanue cTpok. CTPOKOBBIE METO/IBI.
Monynu asns paboThl CO CTPOKAMHU.

Crmcku. Jlurepansl ciuckoB. Orepanuu HaJl OCTIEI0BATEIIBHOCTIMU. HIEKCHI, Cpe3bl,
MaTpuilbl. I3MeHenue crimcka. Mertobl, cienuduyanbie s tumna. [IpoBepka BbIX0/1a 3a TPaHUIIBL
BroxxenHble crmcku. JIOMONHUTENBHBIC OIEpallM HAJ CIHCKaMH. | eHepaTopbl CITMCKOB.
CHHTaKCHC PacIIiPEHHOT0 TeHepaTopa CIIMCKOB.

Tema 1.6. MuoxecTBa, cioBapu. OyHKINH.

Ocnogbl pyuknuii. Coznanue pynkuui. MacTpykuus def. [Tomumopdusm B si3bike Python.
JlokanpHble mepeMeHHble. O0NaCTH BUAMMOCTH U apryMeHTHl. [IpaBuma BugumocTH. OCHOBBI
BUIMMOCTH MMEH B s3bike Python. Muctpykmms global. CrocoOwsl goctyma kK Ti100ajbHBIM
nepeMeHHbIM. Brnoxkennble ¢yHkuun. Padbpuunbie dyHKuuu. lambda-Beipaxenus. I[lepemaua
aprymeHToB. CrieniaibHbIC PEKUMbI COTIOCTABJICHUS apTyMEHTOB.

CrnoBapu. Jlutepansl cioBapei. Onepanuu otoOpakeHus. Ornepaliud HaJa CIOBApSMH.
N3menenue cnoapeii. CiocoObI co3nanus cioapeit. CopTupoBka mo kiarodaM. OTCYTCTBYIOIINE
kioun. Mcnonb3oBaHue cioBapei s UMUTAIMK THOKUX CHUCKOB. Mcmonb3oBaHue cioBapei
JUTst pa3pexxeHHbIX JaHHbIX. KopTexu. OcoOeHHocTH cuHTakcuca kopTexel. [IpeobpazoBanus u
HEU3MEHSAEMOCTh. MHOKeCTBa.

Paznen 2. OcHoBbI paboThl ¢ OubIMOTEKaMU si3biKa Python.

Tema 2.1. Utenue u 3anuch JaHHBIX, (hopMaThl (paitoB.

XpaHeHne MaCCHBOB Ha JHCKE B IBOUYHOM (opmaTe. CoXpaHEHHUE U 3arpy3Ka TeKCTOBBIX
daitnoB. UreHne TeKCTOBBIX (paiiioB mopiusiMu. BbIBOI TaHHBIX B TEKCTOBOM (hopmare. Pyunas
o0OpaboTka naHHbIX B (hopmare ¢ pazaenurensmu. Jlanusie B popmate JSON. XML u HTML:
pa3bop BebO-cTpanuil. BzanmoeiicTBre ¢ 6a3aMu 1aHHBIX.

Tema 2.2. dopmaTupoBaHUe TaHHBIX.

KomOunnpoBanue u ciausaue HabopoB maHHBIX. Ciousaue o0bekToB DataFrame kak B
O0azax pmanHHbIX. ChumsHme 10 wHACKCY. KoHKareHamus Baonk ocu. KoMmOwHMpOBaHHE
MEePEKPHIBAIONINXCS JaHHBIX. M3meHeHue ¢GOpMBI M TMOBOPOT. YCTpaHEHWE IyOJIMKATOB.
[IpeoOpa3zoBanne MaHHBIX C TIOMOIIBI0 (DYHKIMH WX OTOOpa)keHHWs. 3aMeHa 3Ha4YCHUMH.
[lepenmenoBanue wuHAEKCOB oceil. Jluckperuzamus u packiagsiBanue. OOHapykeHue U
¢bunpTpanus BeIOpocoB. llepecTaHOBKM W ciiydaiiHas BbIOOpKa. BhIuncieHHe WHAMKATOPHBIX
NepeMeHHbIX. PerynspHbie BoipakeHus. BekTopHbIe cTpoKoBbIe GyHKIMH B pandas.
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Tema 2.3. Beenenune B Oubnmotexu si3pika Python. bubnuoreka NumPy.

O630p momynsapHeIX OubOmuorek. OcoOeHHBIC THUMBI JaHHBIX B NumPy. PabGora ¢
BeKTOpamMH W Marpunamu. Ormnepaluu Mexay MaccuBaMH U cKajspamu. MHaekcupoBaHue u
BbIpe3anue. byneBo wunnekcupoBanue. [IpuxoTnuBoe HHIEKCHpOBaHHE. TpPaHCIIOHUPOBAHUE
MacCHBOB U MEPECTaHOBKA OCEl. 3aluch JIOTUYECKUX YCIIOBUHM B BHJIE ONEpaluil ¢ MacCUBaMH.
Marematuueckue W CTaTUCTHYECKHe orepanuu. Meroabl OysieBbix MaccuBOB. COpPTHPOBKA.
YcTpanenue AyOIMKaToB U JIpyrHMe TEOPETHKO-MHOXKECTBEHHBIE —orepanuu. [ eHepanus
ciydaitHbIX yrces. MoaennpoBaHe CIIydailHbIX OTyKIaHHH.

Tema 2.4. bubnunoreka Pandas.
O0nexThl Series, DataFrame. nnekcable 00bekThI. ba3zoBas GyHKIIMOHAIBHOCTS OMOJIMOTEKH.
Brrurcnenue onucaTeNnbHBIX CTaTHCTUK. Koppemsaius u koBapuamus. Y HUKaJIbHbIC 3HAUCHUS,
CYETYMKH 3HaYCHUH 1 WwieHCTBO. O0paboTKa 1 (puiIbTparyst OTCYTCTBYIOIIUX JaHHBIX.
Hepapxuueckoe uHekcupoBanue. CBOJHAs CTaTUCTUKA MO YpOBHIO. JloCcTyI 1o
nenounciieHHoMy uHaekcy. Ctpykrypa nanubix Panel. [IpeoOpa3oBanue cioBapeii B TaOIMYHBIN
dopmar Pandas, 3arpy3ka JaHHBIX U3 BHEIIHUX HCTOYHUKOB. OcoOeHHOCTH (DUIBTPAIIUU U
oOpamieHus K JaHHBIM.

Tema 2.5. Anaautrdyeckue BO3MOXHOCTH 0noinorek Python.
Ounprpanus. COpTUPOBKAa U paHKUpOBaHUE. ['pYNIUPOBKU M PSAIbl paclpeaeieHusl.
CBojiHBIC TAOJIHIIBI. AHATUTHYCCKUE OTUCTHI.

Tema 2.6. Iloctpoenue rpaduxoB u Bu3yanusauus naHHbix B Python. bubnuotexa
matplotlib.

Beenenue B API 6ubnmoreku matplotlib. Pucynku u moarpaduku. L{Bera, mapkepsl u
CTWJIH JIMHUH. PUCKY, METKU M HaANMMCU. AHHOTAIUU U prcoBaHue B moarpaduke. CoxpaHeHHE
rpaduxoB B (aiine. I'paduk mioTHocTH pacnpenencHus. OyHKIUU MOCTPOEHUs rpadukoB B
pandas. JIuneitabie rpaduku. CtonOuaTeie nuarpaMMbl. ['HCTOrpaMMbl U Tpa@UKU ILIOTHOCTH.
Juarpammsl paccesnus. M3o0paxeHne HeCKOIbKUX rpaduKkoB B OAHON 00IacTH.

Coaepxkanue aucnumiimibl  B1.B.06.02«CoBpemenHble  MeTOAbI  00padoTKH
HH(OPMANUH ¥ BU3YATU3ALNH JAHHBIX))

Pazaen 1. OcHoBBI 00paOOTKHU W aHANIM3a JaHHBIX

Tema 1.1. BBenenue B aHaJIN3 JaHHBIX

[Tpenmer u 3agaun aucuUIUIMHBL. COCTaB COBPEMEHHOIO IPOrPaMMHOTO 00ecneueHus
aHayn3a JaHHbIX. OCHOBHBIE HaIlpaBJICHUs U TPOOJIEMbI aHaIM3a MacCOBBIX JaHHBIX. [loHsTHE
Data Mining. Data Mining kak 4acTh pbIHKa UHTEIUICKTYaIbHBIX TeXHOJOrHii. Habop maHHBIX
u ux arpuOytoB. 3mepenus. llIkanbl n3mMepeHus npu3HakoB. 3aa4a kiaaccudukanuu. 3aiada
perpeccur. 3aaqa MpOrHO3MPOBaHUs. 3ajada KJacTepu3alui. MeToasl BU3yalln3alui.

ITponiecc Data Mining. CpencTtBa M3BIE€UYEHHs JQHHBIX: METOJIbI M BO3MOXHOCTH.
HauanpHble STanbl: aHaIU3 MpeIMETHOW 00JIacTH; MOCTaHOBKA 3a/1a4yM, MOATOTOBKA JaHHBIX.
[Toctpoenue u wucnonp3oBanue Moaenu. Cranmaptel Data Mining. Ctanmaptr CRISP-DM.
Crangaptr PMML. Cranpaptet SQL/MM u OLE DB for Data Mining. [Ipyrue cranmaptsl,
onuceiBatonue wmetojnonoruto Data Mining. Kareropum CTaTUCTUKH: COBOKYITHOCTD,
CTaTHCTUYECKHUE TIOKa3aTeNu, Mpu3Haky. [1oAroToBKa HCXOIHBIX MACCUBOB JJaHHBIX.

Tema 1.2. dopMupoBaHue MacCUBOB JTAHHBIX

TexHomorun ¢opMupoBaHUsS HAOOPOB JAaHHBIX W HH(POPMAIMOHHBIX MAaCCHBOB.
Commumanr. [lapcuHr naHHbIX. Tumbsl HaOOpoB JaHHBIX. DopMmaThl XpaHEHHs JaHHBIX.
Metanannasie. OTKpBITHIC JaHHbIe. ba3bl TaHHBIX.

Craructudeckoe HaOMIOEHWE, COIMOJIOTHYecKui ompoc. [ludpoBeie TeXHUKH
MTPOBEICHHS HAOIIOICHHS U COOpa TAaHHBIX.
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Tema 1.3. OnucarenbHblil aHAINU3 JAHHBIX

CymHoCcTh, 3HAa4Y€HWE, BHJBI M CHOCOOBI pacueTa CTAaTUCTUYCCKHX BCIIMYMH
(aOCOMIOTHBIX, OTHOCHTEIBHBIX M CPEIHHUX ).

Bapuanus npusHaka B COBOKYIMHOCTH, 3HAYCHHE €€ CTAaTHCTUYECKOrOo M3ydeHus. Psn
pacrpeeseHus Kak METOJ OTPaKCHUS BapHalliH MpH3HaKa. ATpHOYTUBHBIC U BapHaIlMOHHBIC
psanbl. J[MCKpeTHBIC W WHTEpPBAJIbHBIC BapHAIMOHHBIE psabl. OCHOBHBIC CTPYKTYpPHBIC
XapaKTCPUCTUKH BapHAIlMOHHOIO psja: MojAa, MeAuaHa, KBapTWJIU, ICHFIIHM, IEPICHTHIIN.
OCHOBHBIC IIOKa3aTelIM BapHAIlMW. pa3MaxX BapUallMd, CpeaHee JHMHCHHOE OTKJIOHCHUE,
JUCIIEPCHsI, CpeAHee KBaapaTHUYSCKOE OTKJIOHEHHe, Kod(duiueHt Bapuanuu. IIpaBuio
CIOKEHUS JUCHEPCHH. OMMIUPHYECCKUH KOI(PPHUIMEHT AeTepMUHALMH. ODMITMPUUYECKOE
KOPPESIMOHHOE OTHOIIICHHE.

Dmnupuyeckoe pacnpeaenaeHue. Teopernueckue pacnpeaenenus. [lokazaTenu sxciecca
n acuMMmeTpuu. CTaTUCTUYECKHE KPUTEPUU OIICHKH COTJIACOBAHHOCTH JSMIIUPHUYECKUX U
TEOPETUUYECKUX pacIpeacICHUN.

Tema 1.4. IToaroroska u 06padoTka JaHHBIX. KauecTBO JaHHBIX

[TpuHIMITB! HOPMUPOBAHHS MACCHBOB JIAHHBIX. DTAITbI TOATOTOBKH TAaHHBIX. [IpoGiieMsbr
u ommbOku. Ouncrtka maHHbIX. OOpabOTKa MPOMYIIEHHBIX 3HAYCHUH (MMITyTalHs JAHHBIX).
OO0pabotka jgyonmukaroB. ['pymmmpoBka naHHBIX. KBaHTOBaHWE. BuIsl rpynmupoBOK.
Ormpenenienne uuciaa TPYNI W BEIWYMHBI HMHTEPBAJIOB rpynnupoBku. Hccnemoanue
COBOKYIIHOCTH Ha HaJM4yue¢ BbIOPOCOB M aHoMaiuii. TpaHnchopmanus nanubix. ITpuBencHue
JIAHHBIX K COMTOCTAaBUMOMY BH]y. 3a7a4a PeAyKIIMHU TaHHbIX. OCHOBHBIE TEXHOJIOTUH U METO/IbI
peAYKIUHU JaHHBIX.

Tema 1.5. Buzyanm3zanus qaHHBIX

Meroapl BU3yalHM3allMd JAHHBIX B CHCTEMaX OOPaOOTKHM CTaTHCTHYECKUX JaHHBIX.
Buapl u kiaccuduKaius CTaTUCTUYSCKHX TaOiui. PopMylInpoBKa 3arojloBKa TaOJMIIL:
MPUHIMIBI U 00s13aTEIIbHBIC COCTABJIAIONINE. DJIEMEHTHI TAOJMIIBI M 3Talbl €€ MOCTPOCHHUSI.
OnekrponHbie Tadauibl. CBoauble Tadaunbl. OLAP- TexHonoruu.

Hcropus pa3Butus rpa@uIecKUX METOA0B, COBPEMEHHbBIC TSHICHIIUU B UCITOIb30BaHUN
rpaM4ecKOro METOJa BH3yajau3allih. DJIEMEHThI rpaduka M HPHHIUIIBEI €r0 ITOCTPOCHUS.
OtenbHbIE BUALI TPapUKOB M AHMArpaMM: Ha3HAYCHHE ¥ OCOOCHHOCTH IOCTPOCHHMS.

CoBpeMEHHBIE IIpUEMbl BH3yaiu3aluu JaHHbIX. JlamOopnael. HMudorpaduka B
Pa3IMYHBIX MIPEAMETHBIX 00JIaCTIX.

Tema 1.6. [IpoBepka cTaTUCTUUECKUX THIIOTES

Bunel cratuctuueckux runores. OmuOKy mepBoro U BToporo poza. T-tect CThIOAEHTA.
Kputnueckue 3HadeHus. YpoBeHb 3HAUMMOCTU. CTaTHCTMUECKHE THUIIOTE3bl O PABEHCTBE
CPEIHUX.

Tema 1.7. UcciaeqoBaHue B3aMOCBSI3EN.

[ToHsiTHE O B3aUMOCBS3U SIBJICHUN M MPOIECCOB. 3alauyd CTAaTUCTUYECKOTO0 M3Yy4CHUS
B3aUMOCBsi3eii. Buasl u  ¢GopMbl CBs3eil. TeXHONOTMM HCCIICOBAHUS B3aUMOCBS3CH
MEPEMEHHBIX Pa3HBIX THUITOB IIIKAJI.

OCHOBBI  KOPPEIAIIMOHHO-PETPECCHOHHOT0 aHaiau3a. IlapHas W MHOXKECTBEHHas
Koppensuus. YpaBHeHHe perpeccuu. OIGHKa IMapaMeTpPOB ypaBHEHHS  PErPecCHH,
WHTepnperanus mnapameTpoB. OIeHKa CTaTUCTHYECKOW 3HAYMMOCTH IIapaMeTpoB TapHOM
JIMHEMHOM perpeccuH.

Hemapamerpuueckue MeETOAsl HW3MepeHUs B3amMocBszei. [loctpoeHue Tabmmil
conpsbkeHHOCTH. OnpeiesieHue CUJlbl CBSI3M HOMUHAIBHBIX MepeMeHHbIX. O1leHKa 3HAUUMOCTH
CBSI3M B TaOJHIIaX cOMpsikeHHOCTH. OlieHKa CBSA3H PAHTOBBIX IEPEMEHHBIX.

Paspnen 2. OCHOBBI MHTEIUIEKTYAJIbHOTO aHANIM3a IaHHBIX
Tema 2.1. 3agaua perpeccuu
Perpeccusi, meTpuku kadectBa perpeccuu. Jluneitnas perpeccus. bubnmuoreka sklearn.
[Tpumep: nuHEiHAsT perpeccusi Ha OAHOM MpHU3HAKe, €€ reoMeTpusi, uaes oOydeHus. Mnpes
oOydeHus Uisi MHOTOMEpHOW perpeccuu. ['paaweHTHBIN cmyck. [IpoGieMbl rpaJineHTHOTO
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crycka. Metpuku kadectBa. UHTEpIpeTUPYEMOCTh JIMHEHHON MoAenu. ['pynmnoBas TuHenHas
perpeccusl.

Tema 2.2. 3agaua knaccupUKAIUU TaHHBIX

Wnest knaccupukanuu. Jloructudeckas perpeccus. Mepbl pacCTOSHUS. AJITOPUTMBI
KJIacTepu3aluu (MEPApXUUECKUEe aITOPUTMBI, aJITOPUTMBI KBa[paTUYHOM ONIMOKH, BBIJICIICHUC
CBS3HBIX KOMIIOHEHT). buHapHble KiIaccupukanuu. MHOXKECTBEHHBIC KIACCHU(PUKAIINU.
TexXHONOrHMH TPOBEJACHHUS JTUCKPUMHHAHTHOTO aHaiu3a. I[IpoOHMT- M JIOTHT-PErpecCHu.
Hetipoceternie TexHuku. OleHKa KauecTBa MPOBEJACHUS KJIAaCCH(PUKAIIMN, METPUKH KauecTBa.
ROC-kpuBbie. TeXHOIOTHUH IMOTYyUYCHUS ISPEBbEB KIIACCU(DHKAIIMN U PETPECCHH.

Tema 2.3. 3agaua kinacTepu3aluu JaHHBIX

AJTOPUTMBI M TPOrPAMMBI KJIACTEPHOTO aHAJIU3a MPU3HAKOB MPUEMaMU ONITUMHU3AIUH,
MOJITOTOBKA MCXOJIHBIX JIAHHBIX, IPOIICIypa PEIICHUS, aHAIIU3 PE3YJIbTaTOB. ATJIOMEPATUBHEIC
U JMBH3UBHBIC TPOIEAYPhl. PaccTosiHMS B TPU3HAKOBOM IPOCTPAHCTBE. AJTOPUTMBI U
POTPaMMbl AaHATUTHYECKOW MHOTOMEPHOW T'PYIITMPOBKH, IMOATOTOBKA WMCXOIHBIX JAHHBIX,
BapUaHTHI 331aHUs TPYIII, UHTEPIPETAIHS PE3YIbTATOB.

Tema 2.4. OcHOBBI paOOTHI C BPEMEHHBIMH PSJIAMU U IIPOTHO3UPOBAHUS

OcHOBBI PabOThI C BpEMEHHBIMHU psijiaMu. MIHIeKcupoBaHUe, BEIOOPKA, TOMHOXKECTBA.
BpeMeHHbIe psibl ¢ HEYHUKAJIbHBIMH HMHACKCaMU. JlWama3oHBI JaT, 4acTOThl WU CIBHI.
I'enepanust nuama3zoHoB nar. YacTtoTel U cMemieHus 1ar. CIBUT JaHHBIX C OTIEPEKCHHUEM H C
3ama3apiBaHueM. ['paduku BpeMEHHBIX psioB. CKoab3siue (GyHKIUU: SKCIIOHEHIIUATBHO
B3BCIICHHBIC PYHKIINH, OMHAPHBIC CKOJIB3SIINE (PYHKITHH.

Tema 2.5. O6pab0TKa TEKCTOBBIX JTAHHBIX

3amaun aHaIM3a TEKCTOBBIX JaHHBIX. OOpaboTKa €CTECTBEHHOTO sI3bIKa. MEIIOK CIIOB.
CreMMHUHT H JIEMMaTHu3alus. KJIaCCI/I(bI/IKaIII/ISI TekcToB. CeMaHTHYECKUI aHalW3 TEKCTOB.
CemaHTHYECKOE Aaapo. ITokazarenu aHaian3a TEKCTOB: TOIIHOTA, 10JId YHUKAJIbHBIX U 3HAYHMMBIX
CJIOB.

4. Marepuajbl TeKylIero KOHTPOJisi ycleBaeMoCTH 00y4aromuxcst MOAYJII0 U
NMPOMEKYTOYHOM ATTECTANMH 0 OTACJbHBIM KOMIIOHEHTAM MOIYJIs

41 B xoxe peaau3auuu JUCHUIIMH MOIYJISI UCIOJIB3YIOTCS CIeIYIOIIMe MeTObI
TeKyUIero KOHTPOJI yCIeBaeMOCTH 00YYAKO U XCH:

Tema n/nim pazaen ‘ MeTo/ibl TEKYLIEr0 KOHTPOJIS YCIeBAeMOCTH*

Jucuunauna 51.B.06.01 «OcHOBBI aN1rOPUTMH3ALUM U IPOrPAMMUPOBAHUS»

Tema 1.1. BBeneHue B TEOpHIO aITOPUTMOB. [IpakTuueckoe 3ajaHue
Anroput™un3zanms. POpMBI IpeICTABICHHS AJITOPUTMA.

Tewma 1.2. SI3p1ku nporpammupoBanus. [lapagurMer IIpakTuueckoe 3ajaHue
IIPOTPaMMHPOBAHUS

Tema 1.3. Tunsl JaHHBIX, OCHOBHBIE MOJAETH CTPYKTYP IIpakTuueckoe 3ajaHue

JaHHBIX. DIeMEeHTHI TCOPUU MHOXKECTB B

MIPOTPaMMHPOBAHHUH.
Tema 1.4. Beenenue B nporpaMMHUpPOBaHUE Ha S3bIKE IIpaxkTuyeckoe 3anaHue
Python. CunTakcuc s3pika.

Tema 1.5. LukIbl, CTPOKH, CIHUCKH, KOPTEXKU. [IpakTuueckoe 3ajaHue
Tewma 1.6. MHOXecTBa, cnoBapu. OyHKINH. IIpakTuueckoe 3ajaHue
Tewma 2.1. Urenne u 3anuch TaHHBIX, (hopMaThl (haitinos. IIpakTuueckoe 3ajaHue
Tewma 2.2. @opmaTupoBaHHE TaHHBIX. IIpakTuueckoe 3ajaHue
Tewma 2.3. Beenenue B Oubmuoreku si3pika Python. [IpakTuueckoe 3ajaHue
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bubanoreka NumPy
Tema 2.4. bubmmorexa Pandas. [TpakTudeckoe 3amanue
Tema 2.5. AHAIUTAYECKHE BO3MOKHOCTA OMOIHOTEK [IpakTuueckoe 3agjaHue
Python
Tema 2.6. [TocTpoeHue rpaMKoB 1 BU3yannu3aiys IIpaxkTuyeckoe 3amaHue
naHHbIX B Python. Bubmmoreka matplotlib

Jucnuninna 51.B.06.02 «CoBpemeHHbIe MeTOAbI 00pa00TKH HHGOPMANMHU H BU3YaJIH3aNMH JAHHBIX»
Tema 1.1. BBenenune B aHaiIu3 JaHHBIX Omnpoc
Tema 1.2. ®opMupoBaHrE MaCCUBOB JJAHHBIX Omnpoc, [Ipaktuueckoe 3aganue
Tema 1.3. OnmcarenpHBIN aHAIN3 TaHHBIX Omnpoc, [Ipaktnueckoe 3aganne
Tema 1.4. [Toaroroska u o6padorka naHHEIX. KauecTBoO Omnpoc
JIAHHBIX
Tewma 1.5. Busyanu3zanus JaHHbBIX IIpakTuueckoe 3ajaHue
Tema 1.6. IIpoBepka CTaTUCTUUECKUX TUIIOTE3 IIpaxkTuyeckoe 3aaHue
Tema 1.7. UcciienoBaHue B3aUMOCBS3€EH. [IpakTuueckoe 3ajaHue
Tewma 2.1. 3anmaua perpeccun [IpakTuueckoe 3ajaHue
Tewma 2.2. 3amada KI1acCUPHUKAIA JaHHBIX [IpakTuueckoe 3ajaHue
Tewma 2.3. 3ayjaua KacTepu3aIiy JaHHBIX IIpaxkTuyeckoe 3aaHue
Tema 2.4. OcHOBBI pabOTHI C BpEMEHHBIMH PAJAMU U IIpakTuueckoe 3ajaHue
IIPOTHO3UPOBAHUS
Tema 2.5. O6paboTKa TEKCTOBBIX JaHHBIX [IpakTuueckoe 3a1aHue

4.2  TunoBble MaTepHAJIbI TEKYIEr0 KOHTPOJIS YCIeBAeMOCTH 00y4a0IIMXCsl

4.2.1 Iucunnimmaa 51.B.06.01 «OcHOBBI aJITOPUTMU3ALMH U IPOTPAMMHPOBAHMSD)

TunoBbie pa3HOYPOBHEBBIE MPAKTHYECKHE 3a71a4M U 3aanus no teme 1.1

Tunosas 3amaya 1.

Onummre aropuT™ IMPUTOTOBIICHUS BAIIETO JTFOOMMOT0 OJIF0]1a C IIOMOIIBIO CIIOBECHOU U
TabMIHON (HOpM, OJIOK-CXEMBI.

Tunosas 3anaya 2.

B opHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEIIECTBEHHBIX 2JIEMEHTOB, BEIYUCIIUTD:

1) cymMMy OTpHIIATENBHBIX JIEMEHTOB MAaCCHBA;

2) mpou3BeleHHE DSJIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX MEXAY MaKCUMAIbHBIM U
MUHUMAJIbHBIM dJIEMEHTaMH.

YTopsI0unTh 3JIEMEHTHI MACCHBA 110 BO3PACTAHUIO.

Tunossie pa3HOYpOBHEBbIE MPAKTHYECKHUE 32244 U 32/1aHUs 110 Teme 1.2
Tumnosas 3agava 1.

[IpoBenuTe cpaBHEHUE SI3BIKOB MPOTPAMMHUPOBAHUS TIO BHIOTHAEMBIM (DYHKIIHSM.
Tumnosas 3agaya 2.

[IpoBeanTe peUTUHrOBaHKE SA3BIKOB IPOrPAMMHUPOBAHMS IO MOMYJISPHOCTH.

Tunosbie pa3HOYpPOBHEBbIE MPAKTHYECKHUE 3212491 M 3a1aHUA 10 Teme 1.3

Tunosas 3agaua 1.

[Tonuuk crout A pybneit B xoneek. B ognoit maptuu - C moHunKoB. CKOJIBKO CTOHUT O/IHA
naptusi? Yucna A, B, C BBoAsTCS 110 OTHOMY B CTpOKe ¢ kiaBuatypsl. @opmar BeiBoga: 'Tlaptus
MOHYMKOB CTOUT ___ py0.  KoIL.'

Tunosas 3agaua 2.

Bacs nemaer peMOHT B KOMHare pa3mepoM A Ha B MeTpoB M XOYeT MOJIOKHUTH Ha IOJ
nuHoseyM. JIuHosieym mponaercs B pyJoHax mmpuHOM | merp m jumHou D merpos. Kakoe
MHUHUMAaJIbHOE KOJMYECTBO PYJIOHOB HEOOX0IMMO KynuTh Bace, yToOBI JIMHOIEYMa XBATUJIO Ha
MOKPBITHE BCEH TUIOIAAN KOMHATHI?
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Tunosas 3anaya 3.

Crpenku Ha yacax TOKa3blBaJd MOJHOYB. [Ipommo A dacoB m B mMunyT, Kyma Oyayt
MOKa3bIBaTh 4acoBast U MUHyTHas crpenku? Llenbie uncina A u B BBOAATCS 110 OTHOMY B CTPOKE,
ymciio B moxer npunumMats 3Hauenue 60 u 6oinee. [Iporpamma nomkHa BRIBECTH J1BaA LIETBIX YK CIIA
yepe3 mpoOelt: Kyza MoKa3bIBaeT yacoBasi CTpelika (3TO YUCIIO JTOJKHO JiexaTh B mpezenax ot 0
10 23) U Ky/a IOKa3blBaeT MUHYTHAs CTpeJKa (3TO YHCIO JOJKHO JiexaTh B mpenenax ot 0 g0
59).

Tunosas 3anaya 4.

BriBeute Ha skpaH uncio A, nosropeHHoe B pa3. Uucna A u B BBoASTCS ¢ KilaBUATypbl
110 OJTHOMY B CTPOKE

TunoBble pa3HOYPOBHEBbIE NPAKTHYECKHE 3a1a4U U 3a7aHus 10 Teme 1.4

Tunosas 3amayva 1.

B HUcnanum ectb MarasuH, KOTOPbId OTKPHIT ¢ A 10 B yacoB BkitountenbHo. Mcrianus -
JKapkas cTpana, modromy ¢ C 10 D yacoB BKIIOYUTEIBHO HACTYIIAET CUECTA, KOT1a BCE 3aBEICHUS,
BKJII0Yas MarasuH, 3akpbIThl. [Ipu aTom A < B, C < D. Obparure BHUMaHHE, YTO BPEMsI CUECTHI
He 0053aTeILHO MOJTHOCTHIO COIEPIKUTCS B MHTEpPBaJIe pabOThl Mara3uHa. Bacsi MOKeT MpUiiTH B
MCIIAaHCKWH MarasuH B X 4acoB. BeiBenute True ecim Mara3uH OTKpHIT B 3TO BpeMs U False, eciu
OH 3aKpBIT.

Tunosas 3amaya 2.

Hanbl Tpu nenbix yucia. Haliqute nambosbinee U3 HUX (IIporpamMma JOJKHA BBIBECTU
POBHO OJTHO LIETIO€ YHCIIO).

Tumnosas 3agauda 3.

Jlano HaTypanbHOE uncio. Tpedyercs onpenenuThb, SBISIETCS JU IO/ C JaHHBIM HOMEPOM
BUCOKOCHBIM. Ecnu ron siBisieTcs BUCOKOCHBIM, TO BbiBenuTe YES, mnaue BwiBenute NO.
HanomHuM, 4TO B COOTBETCTBUU C TPUTOPUAHCKUM KaJIeHIapEeM, TOJ1 SIBJISIETCS BUCOKOCHBIM, €CITU
ero HoMmep kparteH 4, Ho He kpaTeH 100, a Taxke ecnu oH kpareH 400.

Tunosas 3amaya 4.

B CoOepbanke mo oducy mnepensuraercs podor. HemaBHO rpymnma MmporpaMMHCTOB
Hamycanga s Hero mporpaMmy, MO KOTOpOoM poOOT, Korja 3axOJAWT B KOMHATY, CUHUTAET
KOJIMYECTBO SKOHOMUCTOB B HEW U MPOU3HOCHUT €T0 BCIYX: "N SKOHOMUCTOB".

Jl71st TOTO, 4TOOBI 3TO 3BYYaJIO MPABMIBHO, I KaXKJOTO N HYXKHO HCIIOJIh30BaTh BEPHOE
OKOHYaHHE CJIOBA.

Hanumnre nporpammy, CUMTBHIBAIOIIYIO C IOJb30BATEIBCKOTO BBOZAA II€J0€ YHUCIO N
(HeoTpuUIIaTeNbHOE), BBIBOJAIIEE 3TO YHCIO HA OSKpaH BMeECTE€ C NPaBHIBHBIM 00pa3oMm
M3MEHEHHBIM CIIOBOM «OKOHOMHUCTY, 171l TOTO YTOOBI pOOOT MOT HOpMaJIbHO OOIIATHCS C TIOIbMH,
HarpuMep: 1 SKOHOMUCT, 2 SKOHOMHUCTA, 5 3KOHOMHUCTOB.

Tunosbie pa3HOYPOBHEBbIE PAKTHYCCKHE 321241 U 3aJaHus 1o Teme 1.5

Tunosag 3agaua 1.

BreiBequTe 3HAUEHHWE HAMMEHBLIETO U3 BCEX IOJIOKUTEIBHBIX JJIEMEHTOB B CIIHCKE.
M3BecTHO, YTO B CIHMCKE €CThb XOTs Obl OJMH MOJOXHUTEIbHBIN 3JEMEHT, a 3HAuUE€HHUS BCEX
AJIEMEHTOB CIHCKa 110 MOAyJto He npeBocxonsaT 1000.

Tunosag 3agaua 2.

Hanummwre nporpammy, KOTOopasi IpMHUMAaeT Ha BXOJ CIIMCOK YHCET B OJHOHN CTPOKE U
BBIBOJIUT HA 3KPaH B OJHY CTPOKY 3HAa4YEeHMsI, KOTOpbIE MOBTOPSAIOTCS B HEM OoJiee OIHOTO pasa.
BriBoiMMbIe yncia He TOKHBI TOBTOPATHCS, TOPSAAOK UX BBIBOJA MOXKET OBITH TPOU3BOJIBHBIM.

Tunosag 3agaua 3.

Bo BBeneHHOI cTpoke HEOOXOAMMO 3aMEHUTh Bce OykBbl A Ha B, a Bce OykBbl B — Ha A.
3aMEeHATh HY)KHO TOJIBKO 3arjaBHble OYKBbI. BBIBECTH MOTY4YeHHBIN pe3ynbTaT Ha SKpaH

Tunosas 3amaua 4.

B ¢opme uHTepHeT-marazuHa NOJB30BATENI0 HYXKHO BBECTH CBOM HOMeEp TesedoHa.
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Howmep tenedona cocrout uz 11 nudp, ogHako HEKOTOPHIE MOIB30BATENN BBOJAT €r0 B hopmare
+79123456789, nekoropsie - 89123456789, a HeKoTOpbIE U BOBCE BBOAAT TOJIbKO 10 1mudp (6e3
nepBoit) 9123456789. Bam HeoOXouMo npuBecTH HOMED K cTanaapty +79123456789 u BeiBecTH
Ha 2kpaH. Eciiu BBOAUTCS YTO-TO APYroe — BHIBECTH HA HKPaH «HEKOPPEKTHBIN BBO.

Tunosble pa3HOYpPOBHeBbIE NPAKTHYECKHE 3a1a4H U 3aaHus no Teme 1.6

Tunosas 3anava 1

JlaH cnMCcoOK CTpaH M TOpOAOB KaKIOW cTpaHbl. 3aTeM JaHbl Ha3BaHWs ropojaos. s
KaXKI0ro ropoJia YKaKuTe, B KaKoil cTpaHe OH HaXOJUTCA.

[IporpamMma nonyyaet Ha BxoA koiuuecTBo cTpaH N. Jlanee uaer N cTpok, kaxaasi CTpoka
HAUMHAETCS C HA3BaHUA CTPAHBI, 3aTeM UIYT Ha3BaHUS TOPOJOB 3TOW cTpaHbl. B crnenyromei
CTpOKE 3amucaHo 4ucio M, nmamee uayr M 3ampocoB — Ha3BaHUS KaKUX-TO M TOpOJOB,
MEPEYUCIICHHbIX BbIlIe. JJI Ka)KIOro M3 3ampoca BBIBEIUTE Ha3BaHUE CTPAHBl, B KOTOPOM
HAXOJUTCSI TAaHHBIA TOPO/I.

Tumnosas 3anaua 2

Hanummre mnporpammy, KoTopas ymeeT MWH(poBaTh M pacmudpoBbIBaTE MIHQP
NOJCTaHOBKM (mWU(pP, TPU KOTOPOM KakKIblii CHMBOJ TEKCTa 3aMEHSETCS Ha HEKOTOPBIM,
¢uKcupoBaHHBIN cUMBOJ TOro ke aidasura). [Iporpamma mpuHHMaeT Ha BXOJ JBE CTPOKH
OJIMHAKOBOH JJTMHBI, HA TIEPBOM CTPOKE 3alMCaHbl CUMBOIBI UCXOJHOTO andaBuTta, Ha BTOPOU
CTPOKE — CHMBOJBI KOHEYHOTrO anaBuTa, MOCIE Yero HUAET CTPOKA, KOTOPYI HYXKHO
3amupoBaTh MepelaHHbIM KIFOUOM, U €II€ 0JHA CTPOKA, KOTOPYIO HY>KHO paciiudpoBaTh.

[Tyctb, HanmpuMep, Ha BXOJI TPOrpaMMe MepeaHo:

abcd

*d%#

abacabadaba

#*%*d*%

DTO0 3HAYHUT, YTO CUMBOJI 2 UCXOJHOTO COOOIICHHS 3aMEHSIETCS Ha CUMBOJ * B mudpe, b
3amensgercas Ha d, ¢ —Ha % nu d — Ha #.

Hyxno 3ammgpoBare cTpoky abacabadaba u pacmmdpoBath cTpoky #*%*d*% c
nomMomeio dtoro mmdpa. [lomygaem ciemyromme CTPOKH, KOTOpblE M TepenaéM Ha BBIBOJ
IPOTPaMMBI:

*d*%*d*#*d*

dacabac

Tunosag 3agaua 3.

I'pynna SKOHOMHUCTOB 3aBena cebe depenamky. llocie napeccupoBKM uepemnarika
Hay4MJach MOHUMATh U 3alIOMHUHATh YKa3aHUsI SKOHOMHUCTOB CIIEAYIOIIEr0 BUAA:

cesep 10

3anan 20

tor 30

BOCTOK 40

rZie TIEpBOE CIIOBO — 3TO HANpaBJICHHE, B KOTOPOM JIOJDKHA JIBUTAThCs Yeperainika, a
YHCIIO TIOCJIE CJI0BAa — JTO MOJIOKUTETHLHOE PACCTOSIHUE B CAHTUMETPAX, KOTOPOE JTOJDKHA MTPOUTH
Yyepernanika.

Ho komanzapl nmatorcst ObICTpo, a yepenamka MON3ET MEIUICHHO, W TPOTPAMMHCTHI
JIOTaJIAJIMCh, YTO MOKHO HAINKCaTh MPOrpaMMy, KOTOpasi ONPEAEINT, KyJa B UTOTe SKOHOMHCTHI
OpUBeyT yepenamky. J[js 3TOro mporpaMMHUCTBI MPOCSAT Bac HAmHMCaTh MPOrpaMMmy, KOTopas
BBIBEJIET TOUKY, B KOTOPOM OKa)KeTCs uepenalika rnocie Bcex koMaua. st mpoCcTOTHI OHU PEeLIn
CUHTaTh, YTO JBMKEeHUE HaunHaeTcs B Touke (0, 0), ¥ JBIKEHHE HAa BOCTOK YBEJIMUUBAET MEPBYIO
KOOpJIMHATY, a Ha CeBep — BTOPYIO.

ITporpamme nogaércst Ha BXOJ YMCIO KOMaH/ N, KOTOPbIE HY>KHO BBIMOJIHUTH Yepenaiike,
MI0CJIE€ YeTr0 N CTPOK C CAMUMH KOMaHIaMH. BeIBeCTH HY)KHO J[Ba YHCIIa B OJJHY CTPOKY: TIEPBYIO U
BTOPYIO KOOPAWHATY KOHEYHOH TOYKH Yepenamki. Bce KoopAnHaTH 1IeT0YNCIICHHBIE.
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Tunosas 3agaua 4.

[Tonb3oBarens nenaer BKIA B pa3Mepe a pyoseii cpokom Ha years jeT nof 10% romoBbeix
(xaxIplil TOJ pa3Mep ero BkiIada yBennuuBaeTcs Ha 10%. OTH qeHbIu NpubaBiIsSIIOTCS K CyMMe
BKJIaJa, ¥ Ha HUX B CJIEAYIOLIEM IOly TOKe OyAyT HaUUCIAThCA MpoleHThl). Hanucats ¢yHKIuIo,
MPUHUMAIOIIYIO apryMEHThl a M years U BO3BPAILLAIOLIYI0 CyMMY, KOTOpas OylIeT Ha cueTry
MOJIb30BaTEJIs.

TunoBbie pa3HOYPOBHeBbIE MPAKTHYECKHE 3224 U 3aaHus 1o teme 2.1

Tunosas 3amayva 1.

VYyenble HanuM TaOJIMYKY C TEKCTOM Ha si3blke miemeHH MymbOa-FOmba. Omnpenenure,
CKOJIBKO PA3JIMYHBIX CJIOB COJAEPKUTCS B ATOM TeKcTe. CI0BOM CUMTAETCs MOCIeI0BaTEIbHOCTh
HEnpoOeNbHBIX CUMBOJIOB, UIYIIUX IMOAPAJ, CJIOBAa pa3AesieHbl OJHUM WM OOJBIIMM YHCIOM
npoOesioB WM CHMBOJAMHU KOHLIA CTPOKU. boublline W MalieHbKHe OYyKBbI CUUTAIOTCS
pa3IMYHbBIMH.

B 5T0it ¥ mocneayromux 3a1a4ax 3TOro 3aHATUS BaM HY)KHO CKadarh (hailsl 1o CChIIKE,
3aIyCTUTh CBOM CKPHUIIT HA COOCTBEHHOM KOMIIBIOTEPE M BBECTH TOJBKO OTBET KOHKPETHO ISt
sToro (haina.

Tunosas 3anaya 2.

Jan Tekct Ha s3pike muieMeHn MymoOa-FOm6a. BeiBenuTe Bce ciioBa, BCTpeyaromuecs B
TEKCTe, pasfensis ux npodenoM. CroBa JODKHBI OBITH OTCOPTHPOBAHBI MO YOBIBAHHIO HX
KOJIMUECTBA MOSIBJICHUS B TEKCTE, a MPU OJWHAKOBON 4YacTOTE MOSBICHUS — B al(aBUTHOM
MOPSIKE.

TunoBas 3amayva 3.

BriBenuTe Bce CTPOKH JAHHOTO BXOJHOTO (haiiia B oOpaTHOM nopsiake. [ocneansis ctpoka
BXOJIHOTO (haiia 3aKkaHYUBAETCSI CUMBOJIOM '\N'.

TunoBas 3amayva 4.

B csv-aiine (pazgenuTens — TOUKa C 3aNATON, KaBBIYKU HE UCTIONB3YIOTCS) COAEPIKUTCS
AHOHUMH3UPOBaHHAs WHGPOpPMANMA O 3apIUiaTax COTPYJHHKOB B Pa3IMYHBIX KOMIAHUSIX. B
IepBOM CTOJIOLIE 3amMcaHO Ha3BaHME KOMIIAHWH, a BO BTOPOM - 3apIuiaTa. YTOpPSI0YUTE
KOMIIAaHUM IO BO3PAacTaHUIO CpeqHEll 3apruiatel. B ciyyae OAMHAKOBBIX CPEIHUX 3apIuiaT B
HECKOJIbKUX KOMITAHUSAX UX CIEIyeT YIOPSAOUYUTH 10 all(haBUTY.

Ha3Banus KoOMITaHMiA CiIeIyeT BBIBOJUTH 110 OJJHOMY B CTPOKE.

Tunosbie pa3HOYpOBHeBbIE PAKTHYECKHE 3224 U 3aJaHus 10 Teme 2.2

Tumnosas 3agada 1.

Nwmeetcs nBa nata-gpeiima Pandas, B mepBoM oTpaxkeHbl 1aHHbIe aBTOBNazenbla: U0,
aZipec MPOKUBAHMS, JaTa POKICHHUS, HOMEP MallUHbl, €My IpHUHAJUIekKAIIed, BO BTOPOM —
XapaKTEepUCTHUKU aBTOMOOWJISI: HOMEpP MAaIllMHBI, MapKa, MOJIENb, T'OJ] BhIIycKa, Mpoder, o0bemM
neuratens. OObeIMHUTE TH JBa JAaTta-(pperimMa B OJIUH.

TumnoBbie pa3HOYPOBHEBbIE MPAKTHYECKHE 32724 U 3aaHUsI M0 Teme 2.3

Tumnosas 3agada 1.

Haitante nHAEKCHI TEPBOro BXOKICHUS MAKCUMAIIBHOTO 3JIEMEHTA. BbIBeIUTE /1B YKCIIa:
HOMEP CTPOKHU M HOMEP CTOJIONA, B KOTOPBIX CTOUT HAUOOJBIIUHN 3JIEMEHT B IByMEPHOM MacCHUBE.
Ecnu Takux 351eMEHTOB HECKOJIBKO, TO BRIBOJUTCS TOT, Y KOTOPOTO MEHBIIIE HOMEP CTPOKH, a €CIIN
HOMEpPA CTPOK PaBHBI, TO TOT, Y KOTOPOTO MEHBIIIE HOMEP CTOJIOIA.

Tunosag 3agaya 2.

Jlano HeueTHoe uncio n. Co3naite AByMEPHBI MACCUB U3 NXN JIEMEHTOB, 3alI0JIHUB €0
cumBosaMu "." (K@Kl DIIEMEHT MacCcHuBa SBISETCS CTPOKON M3 OJHOTO CHMBOJIA). 3aTeM
3aMoJHUTE CUMBOJAMH "*" CpETHIO CTPOKY MAacCHBa, CPEeIHUN CTONIOEN MacCHBa, TJIABHYIO
JTUaroHaJb ¥ MOOOYHYIO IUaroHaidb. B pe3ynbpTare eIMHUIIBI B MAaCCHBE JOJKHBI 00pa30BHIBATh
M300pakeHue 3Be3/104KH. BrIBeIMTE MOMydeHHBIM MacCUB Ha 3KpaH, pa3elisis 2JIEMEHTH MaCCHBa
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npobenamu.

Tunosas 3amauva 3.

JHano ymcno n. Co3nmaliTe MacCMB pa3MEpPOM NXN M 3aMOJHUTE €ro IO CISAYIIIEMY
npaBuiay. Ha riaBHO# nuaroHasm AoJKHBI ObITH 3ammcanbl umcia (0. Ha nByx nmaroHaisx,
MpUJIETalONIMX K TJIaBHOM, yncia 1. Ha cnenyromux IByX AUaroHaisix yMcia 2, u T. 1.

Tunosas 3amauva 4.

C xmaBuaTypsl BBoauTcs unciao n. Co3gaiiTe MacCHMB pa3MepoM NXn M 3alOJIHUTE €ro
CIIy4alHBIMU LIeJIbIMU yncsiaMu ot 1 110 10.

TunoBble pa3HOYPOBHEBbIE NPAKTHYECKHE 3a1a4U U 3aJaHusl 110 Teme 2.4

Tunosas 3amayva 1.

B nara-¢peiime Pandas B 0lHOM U3 CTPOKOBBIX CTOJIOIOB YKa3aHa CyMMa M B KOHIIE CTOUT
3HaK noJutapa. [IpeoOpasyiiTe ero B LeJIOYUCIIEHHBIH (T.e. yOepuTe 3HaK JoJulapa U MepeBeauTe
THII B int).

Tunosas 3anaya 2.

B ctpokoBom cronbiie nara-dpeiima Pandas 3nauenus nmerot Bun «A/By. Pa3nenure sToT
ctober| Ha IBa: B IEPBOM JIOJDKHBI OBITh TEpPBBIE YacTH — A, BO BTopoM — B

Tunosas 3anaya 3.

B 3amannom nata-¢peiime Pandas BelumcimTe OmNMCAaTENbHBIE CTATUCTUKU JUISL BCEX
CTOJIOIOB, JUISI KOTOPBIX 3TO BO3MOXKHO CJeNaTh (CpenHee, CpeTHEeKBaIpaTHIEeCKOe OTKIOHEHHE,
KBapTWJIH U MEHAHY).

TunoBble pa3HOYpPOBHEBbIE MPAKTHYECKNE 321241 U 32/IaHUs 110 TeMe 2.5

Tunosas 3anaya 1.

Cdhopmupyiite nHGOPMAIMOHHBIA MACCHB 1O CTpaHaM MHUpA MO 3HAYUMBIM COITUAITBHO-
SKOHOMMYECKHM TOKa3areisiM. [lpoBenute TpyNnmupoBKH CTpaH [0 HOMUHAIBHBIM U
MHTEPBAJIbHBIM IIpU3HAKaM. BU3yanu3upyure pe3yabTaThl.

TunoBble pa3HOYpPOBHEBbIE MPAKTHYECKHUE 321241 U 32/IaHUSA M0 Teme 2.6
TunoBas 3amayva 1.

x2-1

x2+1

[Toctpoiite rpadhuk QyHKIMH Y =

Tunosas 3anaya 2.

[Tpu nomomu moxynst Matplotlib HapucyiiTe TOBEpXHOCTB 3JUITMIICOMAA C MTOJIYOCAMH 2, 3,
4 1o ocsim OX, Oy u OZ cOOTBETCTBEHHO.

Tumnosas 3agada 3.

Cobepure 1aHHBIE O Kypce €BpO, 10/UIapa U aHTIIUICKOro ()yHTa O OTHOLIEHUIO K pyOITo
3a mepBbIil kBapTayn Tekyuiero roga. I[lpu momouu monyns Matplotlib coznaiite rpaduk, Ha
KOTOpOM OyJeT n3o0pakeHa TMHaAMHKa CTOUMOCTH BCEX TPEX BaJIIOT.

Tunosas 3agada 4.

Cobepure naHHbIE O cocTaBe 0e3pabOTHBIX MO ypoBHIO oOpasoBanus 3a 2017 r. mo
Poccuiickoit eneparuu 1 HoBocubupckoit odnactu. [Ipu momomu moaysst Matplotlib coznaiite
JIBE KPYTOBBIX TUarpaMMbl Ha OCHOBE 3THX JIAaHHBIX.

4.2.2 Iucunninaa 51.B.06.02 «CoBpeMeHHbIe MeTOAbI 00pa00TKH HH(pOpMALMH U
BU3YAJIU3ALUH TaHHBIX»

Tunosblie oLeHOYHBIE MaTepHaJbl 10 TeMe 1.1
Bonpocs! n 3a5anus 1JIs1 yCTHOTO (IMCbMEHHOI0) OIpoca.

1. B uewm 3akmrouarorcs 3agaun 00paboTku nHbopMaIuu?
2. Kakue ObIBarOT MKkl U3MEPEHUS IPU3HAKOB?
3. Yro takoe Data Mining?
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4. Kakwue cymecrtByror ctannaptel Data Mining?

TunoBble oO1leHOYHbIE MaTePHAJIbI M0 TeMe 1.2
Bonpocskl 1 3agaHus i YCTHOTO (MMCbMEHHOT0) OIpoca.

1. OOBsICHUTE CYIIIHOCTh OTKPBITHIX JTAHHBIX.

2 Yro takoe ComImHr?

3. Kakue cymecTByroT ¢popMaThl XpaHESHHsI TaHHBIX ?
4 Yrto Takoe MeTagaHHbIe?

TunoBbie pa3HOYPOBHeBbIE MPAKTHYECKHUE 32124 U 3a/1aHUS

Ncnonb3ys Habop maHHBIX (data set) 0 moKkeMOHaX MPOBEANUTE UCCIICOBAHNUE JAHHBIX.
Ucrounuk mannbix: https://www.kaggle.com/abcsds/pokemon

1. Beirpy3ute nannsie B popmare CSV.
2. IlpeoOpa3syiiTe naHHble B AieKTpoHHYI0 Tabnumy Microsoft Excel u chopmupyiite
MaCCHB CJICYIONIETO BHJIA!

Ne nabmronenus

ITpusnak 1 [TpuzHak 2

[Mpuznak K

1

2

n

1. CoBOKYIHOCTSB:
2. Enununia coBoKynHOCTH (HaOI01eH e):
3. O6beM COBOKYITHOCTH (YHCIIO HAOMIOICHUN):
4. KonuuecTBo NpU3HAKOB:
5. Ilepnona HaGmr0IeHNS (MOMEHT BPEMEHH )
6. B Habope maHHBIX TPUCYTCTBYIOT CIEAYIONINE CTATUCTHYECKUE TPU3HAKH:

3. [IpoBeauTe onucaHue MaccuBa JaHHbBIX 110 IJIAHY:

Onucanue Ha6opa JTAHHBIX

Tabmuna 1 — [llxansl n3MepeHus NpU3HAKOB HA00pa JaHHBIX

Ne npusnaka

Eaunanna nusmepenus

Hazpanue npusHaka
(Ipu HAJIMYMH)

IlIxana usmMepenus
IIPU3HAKA

1

2

4. C nmoMouip0 JOTMYECKOr0 KOHTPOJIS M aHAJIM3a MPOIYCKOB ONPENEIUTE KOJIUYECTBO
BaJIMJIHBIX HAOJIOJIEHUH 110 KaXX10My MIPU3HAKY.

Tabauna 2 — Yucno BamTuAHBIX HAOIIOAEHUH IO TPU3HAKaM

Ne npusnaka

HazBanwue IIpHU3HaKa

KomnuecTBo BamuaHbIX
HaOJIFOIEHUN

1

2

K

TunoBblie oOlleHOYHBIE MaTepuaIbl Mo Teme 1.3
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Bonpocs! n 3a5anus 1Jist yCTHOTO (IMCbMEHHOI0) OIpoca.

1. B yewm 3akitovyaercs 3HaU€HUE CTATUCTUYECKOTO 3YUECHUS BapUalliy Mpu3HaKa?
2. Kaxkue ObIBaroT psiibl pacupeneacHus?

3. B ueM 0coOEeHHOCTH TIpaBuUJIa CIIOKEHUS JUCTIEPCHIA?

4. OObsicHUTE CYITHOCTD MTOKa3aTeNel IKclecca U aCUMMETPHH.

TunoBbie pa3HOYPOBHEBBIE MPAKTHYECKHE 321a4H U 32 JaHUS
1. Ucnone3ys odunmansubie pecypesl ®CI'C (URL: http://www.gks.ru) chopmupyiite

MacCHB JIaHHBIX 110 NpU3HaKaM Juis Bcex cyobekToB PD 3a 2018 r.:

v0 | Ha3Banue pernona

vl | BPII Ha nymy Hacenenus, ToiC. pyo.

v2 | lHBecTHINM B OCHOBHOM KamuTaJl, MJIH. PYO.

v3 | Obmas npoTsHKeHHOCTh IOPOT, KM.

V4 | YncineHHOCTh 3aHATHIX B CPEIHEM 3a IO, Yell.

v5 | Yucno 3apeructpupoBansbix npectyrieranii Ha 100 000 yenoBek HaceneHus
V6 | Yucno ManeIX peAnpUsITHIA, €]1.

v7 | CTouMOoCTh OCHOBHBIX (DOHJ/IOB, MJIH. PYO.

v8 | CpenHenyiieBble IEHEKHbBIE T0XOIbI HACEJIEHUS, PYO.

V9 | OO0beM HHHOBAIIMOHHBIX TOBAPOB, paboT, YCIyT, MJIH. pyoO.

v10 | MuHOBalMoHHasi akTUBHOCTH OpraHu3anuil, %

v11 | CpegaemecssuHass HOMUHAIbHAS HAYUCIICHHAS 3apaboTHAs 1uiata, pyo.
v12 | Ctenenp W3HOCa OCHOBHBIX ()OHIOB, %o

v13 | 3a6oneBaemocth Ha 1000 yenoBek HaceleHuUs

v14 | Beinyck KBaTM(HUIIMPOBAHHBIX paO0YMX U CIY)KAIIHUX, THIC. YElL.
v15 | Beimyck crienuanicToB CPeTHETO 3BEHA, ThIC. Yell.

v16 | Beimyck OakaiaBpoB, CIIEUAIMCTOB, MATUCTPOB, THIC. Yell.

v17 | YaenpHbI Bec ceNnbCKOro HaceneHus, %

v18 | Cpennuii pa3mMep Ha3HAYCHHBIX IEHCH, PYO.

v19 | UncneHHOCTh 0€3pabOTHBIX, THIC. Yell.

v20 | O60pOT pO3HUYHON TOPrOBJIU HA AYIY HACEJIEHUs], ThIC. pyO.

2. 3ajaiiTe TUN KaXkJ10M MEpeMEHHOM.

3. CreHepupyiTe HOBbIE IEPEMEHHBIE:

- Y nenpHBIN BEC TOPOJICKOTO HaceleHus, %

- ®OHI0BOOPYKEHHOCTD 3aHATOrO HACEJICHHUS.

- O0beM MHBECTULIMN Ha 1 mpennpusTHe.

4. PaccuuraiiTe onucareabHble CTATUCTUKYU MO KaXA0W epEMEHHOMN

Tunosblie olleHOYHBbIE MaTepuajbl o Teme 1.4
Bonpocsl n 3a1aHu 111 YCTHOTO (MHCBMEHHOI0) Onpoca.

1. CKOJIBKO 3TaIoB BKIIIOYAET MIPOLIECC IOArOTOBKU JAHHBIX?
2 KaxoBbl npuHIUIIEI GOPMHPOBAHUS MAaCCUBOB JaHHBIX?

3. KakoBbl 3a71aun peTyKIIUHU TaHHBIX ?

4 Kak npoBonsaT 00paboTKy MpOMyIIEHHBIX JaHHBIX?

Tunosble oneHOYHbIE MaTepuabl 1o Teme 1.5
Tunosbie pa3HOYPOBHEBbIC IPAKTHYCCKHE 3224 U 3aJaHUs

Nmerorces cratuctruueckue naHHblie o Poccuiickont @enepanuu.

Tabmuma 1 — CpemHerogoBasi YMCIECHHOCTh 3aHATHIX B Poccuu mo BuaamM SKOHOMUYECKOW
nestensHOCTH B 2015-2016 1T, THIC. YelT.

|

UncjIeHHOCTDb 3aHATBIX ’ 2015 ‘ 2016 ’
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Bceero 72425 72065
W3 HUX [0 BUJAM SKOHOMHUYECKON IEATEIHLHOCTH:

CEJILCKOE X03SIHMCTBO, 0X0Ta U JIECHOE XO035IMCTBO 5418 5374
pBI00JIOBCTBO, PHIOOBOACTBO 128 129
I00BIYA ITOJIE3HBIX HCKOIIAEMBIX 1096 1119
o0pabaThIBaroIIKe MPOU3BOJICTBA 10296 10247
MIPOM3BOJICTBO U PACIIPEIEICHUE YICKTPOIHEPTUH, Ta3a 1 1988 1991
BOJIBI

CTPOUTEIHCTBO 6403 6231
OIITOBAs U pO3HUYHAS TOPTOBJIS; PEMOHT 13684 13633

ABTOTPAHCIIOPTHBIX CPCIACTB, MOTOIHMKJIOB, OBITOBBIX
I/I3Z[€JII/Iﬁ 1 MPCAMCETOB JIMYHOT'O IMOJIb30BAHUSA

TOCTHHMIIBI U PECTOPAHBI 1626 1652
TPAHCIIOPT U CBSI3b 5966 5978
¢buHaHCOBAsI NESTEIHHOCTD 1443 1437
OmepallMi C HEIBW)KUMBIM HMMYIIECTBOM, apeHIa W 7177 7157
MIPEOCTABICHUE YCIIYT

roCy/IapCTBEHHOE YIpaBlieHHE U oOecreyeHrue BOCHHON 3786 3729
0€30MaCHOCTH; COIMAIBHOE CTPAXOBaHHE

oOpaszoBaHHe 5574 5552
3JIpaBOOXPAHEHUE U MPEIOCTABICHNUE COMATBHBIX YCIIYT 4625 4606
IIPEIOCTABIIEHUE NTPOYUX KOMMYHAIbHBIX, COLIMAIIBHBIX U 3144 3164

IIEPCOHAJIBHBIX YCIIYyT'

a) IlocTpoiiTe rUCTOrpaMMbI paclpeleNeHnss 3aHATHIX 10 BUAAM SKOHOMHYECKOM
JeSITeIbHOCTH, 0TOOpa3uTe Ha HUX KPUBYIO HOPMaIbHOTO pacnpeaencHus. CaenaiiTe BEIBOIBI.

0) Ilocrpoiite cekropHble auarpammbl. CraenaiTe BBIBOABI O M3MEHEHHU CTPYKTYPBHI
3aHsThIX B 2016 r. o cpaBHeHuto ¢ 2015 r.

Tunosble oleHOYHbIE MATEPHAJIbI 110 Teme 1.6

Tunosbie pa3HOYPOBHeBbIE IPAKTHYECKUE 3a1a4H U 3a/1aHUS

Hcnone3ys nannele no nposeaeHHoMy PAHXul 'C uccnenosannto Ha TeMy «MOHUTOPUHT
3apabOTHBIX IUIAT, OETHOCTU U COLMAIBHOIO HepaBeHcTBa — 2013y,

URL:https://social.ranepa.ru/tsentry-i-instituty/institut-sotsialnogo-analiza-i-
prognozirovaniya/issledovaniya/68-monitoring-zarabotnykh-plat-bednosti-i-sotsialnogo-
neravenstva-2013

1. IIpoBeppTe cnemyromue runoTe3bl npu nomomu SPSS, B ckoOkax yka3aHBI KOJIbI
NIEPEMEHHBIX:

a. My>XUuHBI SBJISIOTCSI KOPDMUWJIBLIAMU B CEMbE, IOATOMY MX 3apaOOTHBIE IJIaThl BHIIIE,
yem y sxeHIuH (Q1, Q25 IN).

0. B ciydae cmeHsl pabOThl, PECIOHIEHTHI PACCUUTHIBAIOT Ha MOBBIIIEHUE 3apaOOTHOMN
wiatel (Q25 1IN, Q30 _1N).

B. [lo mannbiM hh.ru cpennee Bpemsi moucka HOBOM paOOThl cocTaBisieT 4 Mecsia.
[ToaTBepakaeT Ju 3TH JaHHbIE Pe3ysbTaThl connonoruueckoro onpoca? (Q47 1N).

r. CyxeHust 06 5KOHOMHUYECKOH CUTYaIlMM B pErMOHE 3aBUCAT OT YPOBHS 3apaboTKa, TaK
PECIIOHJEHTHI, OTBETUBILNE, YTO SKOHOMHYECKOE MOJIOKEHUE B PETHOHE «XOPOIIEE», MOTYYatoT
0oJiee BBHICOKYIO 3apabOTHYIO IUIaTy, 4eM oTMeTuBIIre «mmioxoe» (Q3, Q25 1N).

Tunosble oeHOYHbIE MaTepuabl 1o Teme 1.7
Tunossie pa3HOYpOBHEBbIE MPAKTHYECKUE 321241 U 321aHUA
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[lo maccuBy, chopMHUpPOBaHHOMY B TeMe€ 3 IMPOBEIUTE HCCIIEIOBAHHUE, PE3YJIbTaTh
odopmurte B Bue oTueta B Microsoft Word:

1. PaccuuTaiiTe MaTpuIly apHbIX JUHEHHBIX KO3PDUIIUMEHTOB KOppesaiuu. Onpeaenure
0JIuH HanboJiee CUIILHO CBA3aHHBIN ¢ V1 mokasartens. ChenaiiTe BHIBOJIBI O CHIIC U HAIIPABICHUN
CBSI3H.

2. Iloctpoiite auarpaMMmy pacceuBaHus Mexay VI u oToOpaHHBIM mHOKaszareneMm B II.1.
Bb1iBHHBTE PEANONOKEHHE XapaKTepe, CUjle U HAIIPABJICEHUU B3aUMOCBSI3H.

3. CaMOCTOSITENILHO ONPEIETUTE 3aBUCUMYIO U HE3aBUCHMYIO IIEpEMEHHYI0. OCyILeCTBUTE
nepe0op pa3IMYHbIX HEMMHEHHBIX QYHKIMI perpeccun. Boibepere ydHy0 MOIEb.

4. Tlo matpune ko3(h(UIKMEHTOB KOppensauuu otdeputre 5 (aKTOpOB U IMOCTPOWTE
JUHEHHOe ypaBHEHUE pErpeccud, OILICHUTE YypaBHEHHWE Ha aJIeKBaTHOCTh, IapaMeTpbl Ha
3HauuMocTh mpu 0=0,05. VckimrounTte He3HAYMMBIE PaKTOPhI, 3aHOBO IMMOCTPONTE YpaBHEHHE

5. CnoenaiTe BBEIBOEL.

TumnoBblie OlleHOYHBIE MATEPUATBI 1O Teme 2.1

Tunossie pa3HOYpPOBHEBbIE MPAKTHYECKHUE 3212491 U 321aHUA

Tunosas 3anaya 1.

[To nabopy nanHbIx u3 (haiina moctpoiite JuHENHYIO perpeccuto. Crenaiite BBIBOIBI O
1[EJIECO00PA3HOCTH €€ UCTIOIB30BAHMS I UMEIOIINXCS IAHHBIX.

TunoBas 3amayva 2.

[To Habopy naHHBIX u3 (Qaila TOCTPOWTE JIOTAPUPMUIECCKYIO, THIEPOOTUIECKYIO,
CTETNICHHYIO M MOKa3aTeJbHYI0 perpeccud. BpiGepute nydinryro Mojaenb MO CpeAHEN OlnoOKe
anmnpoKkcuMaluu. Beraucnure a1 Hee K03(QPUIMEHT AeTepMUHAITIH.

TunoBbIE OIIEeHOYHbIE MATEPHAJIBI 110 Teme 2.2

TunoBbie pa3sHOYPOBHEBbIE MPAKTHYECKHE 321a4H U 3aaHUS

ITo maccuBy, chOpMHPOBAHHOMY B TeMe 3 MPOBEAUTE HCCIEIOBAHHE, PE3YIbTATHI
odopmure B Buae oTuera B Microsoft Word:

[MosyunTe AUCKPUMUHHUPYIOIINI (PYHKIIMU KaXKI0TO THIIA PETHOHOB.

Tunosble olleHOYHbIE MATEPHAJIBI 110 Teme 2.3

Tunosbie pa3sHOYPOBHEBbIE MPAKTHYECKHUE 3212491 U 32/1aHUA

Ilo maccuBy, chopMUpPOBAaHHOMY B TE€ME€ 3 MPOBEIUTE MCCIEAOBAHUE, PE3YIbTAThI
othopmuTe B Buze otyera B Microsoft Word:

1. ITpoBeauTe MEpapXUIECKyIO KJIaCTEPU3AINIO HAOIIOICHUH.

2. JlaiiTe CMBICIIOBYIO HHTEPIPETALUIO KJIACTEPOB, OIUIINTE UX.

3. Bepudunupyiite nosy4eHHbIe KJIAaCTEPhl ¢ TOMOIILI0 HEUEPAPXUUECKON KIacTepU3alluu

Tunosble olleHOYHbIE MATEPHAJIBI 10 TeMe 2.4

Tunosbie pa3HOYPOBHEBBIC IPAKTHYECKHE 3a1a4H U 3a1aHUSA

3a nepuox 2012-2017 rr. cobepure nanHble 0 poxxkaaemoct B P® mo mecsauam. Ilo stum
JAHHBIM TOCTpOMTE IrpaduK AWHAMHKH 3TOro MoKaszarens. PaccunrtaiiTe ypaBHEHHE TpeHAA,
no0aBbTe JIMHUIO TPEHJIA U €ro ypaBHeHue Ha rpaduk. Ompenenure Haluuue WIA OTCYTCTBUE
CE30HHOCTH.

Tunosble OlleHOYHbIE MATEPHAJIBI M0 TeMe 2.5

Tunosbie pa3HOYPOBHEBBIC IPAKTHYECKHE 3aa4H U 3a1aHUS

C nmomoIbo AJIEKTPOHHOM OnbmMoTeuHoil cucreMsl elibrary coctaBbTe moadopky u3 10
HaYYHBIX CTaTell 10 BHIOPAaHHOM caMOCTOATENbHO TeMaTHke. [IpoBeanTe ceMaHTHUECKUI aHaN3
TekcTa. OnpeaenuTe CEMaHTUYECKOE SIpO U KIIFOYEBHIE CII0BA.
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4.3  3aver (3a4yeT ¢ OIEHKO#) mo aucuMIInHe «OCHOBBI AJITOPUTMU3ALNU U
MpOrpaMMUPOBAHUS» MPOBOJUTCS C NMPUMEHEHHEM CIIEAYIOIIMX METOJ0B (CpElICTB): YCTHOE
cobeceoBaHue Mo BompocaM Ousieta JUOO MUCHMEHHBIC OTBETHI HAa BOMPOCHI OWJIETA; 3allluTa
MUCHbMEHHOW pa0OoTHI B BUE MPOEKTA JINOO KOMIIBIOTEPHOE TECTUPOBAHUE; PEIICHNUE MPAKTUKO-
OPHUEHTHPOBAHHOTO 3a7aHusl. BeIOOp MeTO1a OIICHUBAHUS JIsI TPATUITMOHHOW (OPMBI 00yUIEHUS
OCYIIIECTBIISICT MPEIOIaBaTelb, 3apanee NHPOPMUPOBAB 00YIAFOIIIUXCSI.

3aver (3ader ¢ oHeHKO#) Mo aucHUILIMHe «CoBpeMeHHbIe MeTOAbl 00PadOTKHU
uHopManuy U BU3YaJH3aAUMU JAHHBIX» [IPOBOJUTCS C MPUMEHEHUEM CJIEIYIOLIUX METOJ/I0B
(cpencTB): ycTHOE cobeceoBaHKe IO BOIIpocaM OmieTa JIM0O MUChbMEHHBIC OTBETHI Ha BOTIPOCHI
Owsiera; 3amMTa MHUCHMEHHOW pa0OThI B BUJE MPOEKTa JTUOO KOMIBIOTEPHOE TECTUPOBAHUE;
pelIeHNEe TMPAKTUKO-OPUEHTUPOBAHHOTO  3aJlaHusa. BplOOp MeToma  OIEHWBAHHUS IS
TPaIULIMOHHONW (OpMBI OOYYEHHS OCYIIECTBISCT TpEIoaaBareib, 3apaHee HHPOPMHUPOBAB
oOydJaronuxcs.

TunoBble OlleHOYHbIE MATEPHAJIBI 3a4eTa (3a4eTa ¢ OLeHKOH) Mo AMCHUIINHE
«OCHOBBI AJTOPUTMHU3ALMHN  IPOTPAMMHUPOBAHUS»
Crnmcok BONPOCOB /sl MOATOTOBKH K 3a4eTy 1o pasgeny 1

1. Kakum o6pa3om 0OBIYHO 3aBEPINAIOTCS HHCTPYKIUU B si3b1ke Python?

2. Kak 00bI4HO omnpeensercs: NpUHaUIeKHOCTb HHCTPYKIUN K BIOXKEHHOMY OJIOKY B SI3bIKE
Python?

3. Kak M0oXHO pa3MecTUTh OJHY MHCTPYKIUIO B HECKOJIBKUX CTPOKax?

4. Kax M0OXHO pa3MEeCTUTh COCTAaBHYIO HHCTPYKIIUIO B OJTHOM CTPOKe?

5. CymecTBYIOT U Kakue-InO0 OOBEKTHUBHbIE MPUYMHBI JUISI 3aBEPUICHUs WHCTPYKLIMH
TOYKOM C 3ansAToun?

6. Jlus gero npepHazHaye€Ha MHCTPYKLUA try?

7. Ha3zoBwure 4eTsipe 6a30BBIX THIA JAaHHBIX B si3bike Python.

8. Ilouemy oHu Ha3bIBaIOTCS 0A30BBIMU?

9. Yro o3HaYaeT TEPMHH «HEH3MEHSEMBIii», U KaKhe Tpu 0a30BBIX THIA s3bika Python
SBJISIIOTCS] HEU3MEHSIeMbIMU?

10. Yto o3Ha4YaeT TEPMHUH «IIOCIIEAOBATEILHOCTh», W KaKWE€ TPU TUIA OTHOCATCS K ITOH
KaTreropuu?

11. Yro o3HauaeT TEpMUH «OTOOpaKeHUE», U KaKoil 0a30BbIM THUII ABJISETCS OTOOpakeHueM?

12. Yto 03HaUYaeT TEPMUH «IIOIUMOP(HU3M», U IIOUEMY OH UMEET TaKOe BaXXKHOE 3HaUCHHE?

13. Kakue QyHKIIMH MOXXHO HCIOJB30BATH JJIsi BBIYMCICHHUS KBAJPAaTHOTO KOPHS YUCIA H
KBajapara?

14. Kaxoii Tun Oyaet uMeTh pe3yibTar ciaenyroniero Beipakenus: 1 + 2.0 +3?

15. KakuM 00pa3oM MOKHO BBITIOJTHUTh YCEUEHUE U OKPYTJIEHUE YUCIIA C TUIaBAIOIEeH TOUKOMH?

16. Kak um 00pa3oM MOKHO MPpeoOpa3oBaTh MeI0e YHCIIO B YUCIIO C IJIABAIOIICH TOYKOM?

17. KakuMm 06pa3oM MO>KHO BBIBECTH L€JI0€ YHUCIO B BOCBMEPUYHOM U IIECTHAIATEPUIHOM
MpEJICTaBICHUSX ?

18. KakuMm 06pa3zom MOXKHO NMpeodpazoBaTh CTPOKOBOE MPEACTABICHHE BOCBMEPUYHOTO WU
HIECTHAIIATEPUYHOTO YHCIIa B IPOCTOE LEI0E YUCIIO?

19. MoxHO 11 HCTI0NIB30BaTh CTPOKOBBIN MeTo 1 find /i moucka B criuckax?

20. MO>HO JI1 IPUMEHHUTH BRIPOKEHUE N3BIICUCHUS Cpe3a K CIIACKaM?

21. Kak Obl BBl mpeoOpazoBai CUMBOJIBI B COOTBETCTBYIOIIME MM LIETOYHUCICHHBIE KOMIbI
ASCII? Kak ObI BbI BBIITOJIHWIN 00paTHOE MpeoOpa3oBaHKe — U3 KOJOB B CUMBOJIBI?

22. Kak OblI BBl pean30BaId U3MEHEHHE CTPOKH Ha si3bike Python?

23. JlomycTHM, 9TO HMMeETCs CTpoKa S co 3HadeHmeM '"s,pa,m'". Ykaxute nBa crocoba
U3BJICUEHUS IBYX CUMBOJIOB B CEpEIUHE CTPOKHU.

24. Ckosbko cuMBOJI0B B cTpoke "a\nb\x1A\000d"?

25. Ilo xakuM NMpUYMHAM BBl MOTJIM OBl MCHOJB30BATh MOIYJb String BMECTO CTPOKOBBIX

24



METOI0B?

26. HazoBwure aBa croco0a co3/IaHus CIIUCKA, COACPKAIIETO MATh IEIOUUCICHHBIX 3HAUCHUH,
PaBHBIX HYIIIO.

27. HazoBwure aBa criocoba co3qaHus cIoBaps ¢ AByMsI KiitouamMu 'a' U 'b', K&Kl U3 KOTOPBIX
accoIMUpoBaH co 3HaueHueM 0.

28. HazoBwute 4eThIpe omnepaiuu, KOTOPbIE H3MEHSIOT HETIOCPEICTBEHHO OOBEKT CITUCKA.

29. HazoBwuTe yeThIpe Omepamuu, KOTOPhIE U3MEHSIIOT HEIOCPEACTBEHHO OOBEKT CIOBApS.

Chucox BOIIPOCOB IJIA NMOATOTOBKHU K 3a4Y€Ty 10 pa3jaery 2

1. OcobGennbie THNBI 1aHHBIX B NumPy. PaboTta ¢ BekTOpaMu U MaTpuLiaMH.

2. Omnepanuu MeXy MaCCUBaMH M CKaJISIpaMH.

3. WNupnexkcupoBanue U BbIpe3aHue. byneBo umHuaekcuposanue. IIpuxorimsoe
WH/IEKCUPOBaHHE.

4. TpaHCIOHMPOBaHKME MAaCCUBOB M IIEPECTAHOBKA OCEH.

5 3amnuch JJIOTUYECKUX YCIOBUH B BUJIE ONEpaLlUil ¢ MaCCUBAMHU.

6 MaremaTHueckie U CTaTUCTUYECKUE ONEPaLHH.

7. MeTto bl OyJIE€BBIX MAaCCHBOB.

8 CoptupoBka.

9. YcrpaHeHnue 1y0nUKaToOB U Jpyrue TeOPEeTUKO-MHOXKECTBEHHbBIE OIEpaIUH.

10. ['eneparust cmyyallHBIX YMCE.

11.  MopenupoBaHue CilydailHbIX OJIyKIaHUM.

12. Oo0bexTrI Series, DataFrame.

13.  HMunexcHbie OOBEKTHI.

14.  bazoBast pyHKIIMOHATBHOCTH OMOIHOTEKH.

15.  BrruncneHue onucaTeNbHBIX CTAaTHCTUK. Koppensinus u KoBapuanusi.

16.  VHuKanbHBIC 3HAYCHHSI, CYCTYNKH 3HAYCHUN U YWICHCTBO.

17.  OOGpaboTka 1 QUIbTpaLKs OTCYTCTBYIOIIUX JaHHBIX.

18.  Hepapxuueckoe HHAEKCUPOBAHUE.

19.  CBoaHas cTaTHCTHKA 11O YPOBHIO.

20.  JlocTyn 1o LEeI0YUCICHHOMY HHJIEKCY.

21.  Crpykrypa nansbix Panel.

22.  IlpeoOpa3oBanue cinoBapeil B TabnuuHblil opmar Pandas, 3arpys3ka JaHHBIX U3
BHEITHUX UCTOYHUKOB. OCOOEHHOCTH (QHIIbTpallMU U oOpallleHus K JaHHbBIM.

23.  XpaHeHuWe MacCHBOB Ha JHWCKE B JIBONIHOM (hopMaTe.

24.  CoxpaHEHHE U 3arpy3Ka TEKCTOBBIX (paiiiioB.

25. UteHue TEKCTOBBIX (PailyIoB MOPIHSAMHU.

26.  BBIBOJ JJaHHBIX B TEKCTOBOM (popmare.

27. Pyunas 06paboTka gaHHBIX B (hopMaTe C pa3aeTuTeIIMU.
28.  Jlannsie B popmare JSON. XML u HTML: paz6op Be6G-cTpaHuil.

29. BzaumogeiictBue ¢ 0azaMu JaHHBIX.

30.  KomOunupoBaHMe U CIUsIHHE HAOOPOB JTaHHBIX.

31. Causiaue 00bexkToB DataFrame xak B 0a3zax JaHHBIX.
32.  CausHHE 10 UHIEKCY.

33.  KonkaTeHaius B/10JIb OCH.

34.  KomOwmHUpOBaHHE NEPEKPHIBAIOMINXCS TAaHHBIX.

35.  H3menenue GhopMBI M TIOBOPOT.

36.  YcrpaneHue nyOHMKaTOB.

37.  IIpeobGpa3oBaHue TaHHBIX C TIOMOIILIO PYHKIIUU HITH OTOOPaKECHUSI.
38.  3amMeHa 3HauYCHMIA.

39. [TepenmeHnoBaHNE WHIIEKCOB OCEH.

40.  JluckpeTH3alys U packiaJbIBaHuUE.

41.  OOGnapyxeHHEe U (UIbTpALHsI BHIOPOCOB.
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42.
43.
44,
45,
46.
47.

HaAIIucCu.

48.
49.
50.

[lepecTanoBKY U citydaiiHas BHIOOpPKA.

Brruncnenre HHIUKaTOPHBIX IEPEMEHHBIX.

PerynsipHblie BoIpakeHUs.

Bekropusle cTpokoBsie yHKIIMU B pandas.

Beenenue B API 6ubnuorexu matplotlib.

Pucynkun u moarpaduku. llBera, mMapkepsl W CTHIHM JMHUA. PUcku, MEeTKH U
AHHOTAalLIMU ¥ pUCOBaHKE B MOATpaduKe.

Coxpanenue rpadukoB B Qaiiie.

['paduik MIOTHOCTH pacTpeieeHuUsI.

@ynkiun noctpoenus: rpapukos B pandas. Jluneitnbie rpaduku. CrombuaTsie

auarpaMMel. 'uctrorpammel u rpaduKu IIIOTHOCTH. JlnarpaMMel paccesiHusL.

51.

N3o0pakeHne HECKONBKUX TPpaUKOB B OJHON 00JIACTH.

THnoBbIe OLIEHOYHbIE MaTepuaJibl 3a4€Ta (3aqua C OHeHKOﬁ) o JTMCHMILJIMHE

«CoBpeMeHHBbIe MeTO/IbI 00PA0OTKH MH(POPMAIMU M BU3YAJIM3AIUN JAHHBIX»
Cnucok BONPOCOB Jisl NOATOTOBKH K 3a4eTy no pasaeiy 1

A WN PR

JaHHBIX.

© o~ o Ul

. InTennexkryanpHblil aHaIU3 AaHHBIX. OTINYMA OT APYTHX BUAOB aHAJIHM3a JaHHbIX.

. Kimaccrr 3anau, pemmaemsix merogamu Data Mining.

. [TocTaHOBKa M MOPSAAOK PEIICHUS 33/1a4 UHTEIUICKTYaIbHOTO aHAIHM3a JaHHBIX.

. [lonroroBka maHHBIX s aHanmu3a. OOpaboTKa MPOMYIICHHBIX M HEIOCTAIOMINX

[IIxansl M3MEPEHNS IPU3HAKOB

. Tunel HabopoB gaHHBIX. DOpPMATHI XpaHEHUS JaHHBIX.

. MeramanasbIe.

. IloctaHOBKa M NOPSAOK PELICHUS 3aa4d UHTEJUIEKTYaIbHOTO aHAJIN3a IaHHbIX.
. OCHOBHBIE 33/1aUM UHTEJUICKTYaJIbHOT'O aHaJIN3a IaHHbIX.

10.
11.

3aaya perpeCCMOHHOIO aHAJIU3a U OCHOBHBIE ITOIXO/IbI K €€ PEILEHUIO.
ITocTpoeHne TMHENHBIX MOJEIIEH.

12. ITocTpoeHre HeTUHEHHBIX MOJIEIICH.

13. 3agada TaKCOHOMUHU U OCHOBHBIC TTOJIXOJTBI K €€ PEIICHUIO.

14. 3anavya nporHo3UpoOBaHMUS.

15. 3agaua BbIOOpa MH(POPMATUBHOMN CHCTEMBI IPU3HAKOB.

16. 3amaua reHepauuu HMHGOOPMATHBHOM CHUCTEMBI MpPHU3HAKOB. MeTox TIJaBHBIX
KOMITOHEHT.

17. AHanu3 OTKJIIOHEHUH.

18. XapakreprcTruka aJlrOPUTMOB ITIOCTPOCHUS IEPEBHEB PELICHUN.

19. Buszyanuzauus uHctpymeHToB Data Mining.

20. KoMOMHHpOBaHHBIE METO/IBI.

21. CrangapTsl, onHchIBatOIME MeToAoI0rHI0 Data Mining.

22. Crangapt CRISP-DM

23.
24,
25.
26.
27.
28.

Crangapt CRISP-DM.

Crangaptr PMML.

Knaccugukanus nacrpymenros Data Mining.

[Tporpammuoe o6ecnieuenue st DATA MINING.

TexHOJIOrMM IMHIBUCTUYECKOTO aHaIN3a O13Hec-nH(pOpMaIHH.

WuTennexkTyanbHblii MOMCK B HHTEpHeTe. AHanmuTHueckass o0paboTka OusHec-

UHpOpMaLINH.

29
30

. IHCTpyMEHTBI OYMCTKH JTaHHBIX.
. Cpencrsa U3BJI€UEHUS JAHHBIX: METO/BI U BO3MOXHOCTH.

Cnucok BONPOCOB /ISl NOATOTOBKH K 3a4eTy MO pa3aeny 2
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1. Co3nanue u npeoOdpa3zoBaHNE MACCHBOB B KOMIIBIOTEPHBIX CHCTEMaxX 00pabOTKH
JaHHBIX.
. Onepanuu yrpasieHus TaHHBIMU B KOMITBIOTEPHBIX CUCTEMax 00pabOTKH JaHHBIX.
. OCHOBHBIE CTATUCTUYECKHUE IIOKA3ATEIN B CUCTEMAX aHaJIN3a JAaHHBIX.
. TUMBI TOKYyMEHTOB CHCTEME KOMITBIOTEPHBIX CHCTEMaxX 00pabOTKH JTaHHBIX.
. MeTtoinka MpoBepKH CTATUCTHYECKUX TUTIOTE3
. MeToauka aHanm3a TabJHIl CONPSHKEHHOCTH
. OCHOBHAs1 TEPMUHOJIOTHS U TIOKA3aTENIN PETPECCUOHHOTO U KOPPEISIIIHOHHOTO

~NOoO ok, W

aHanmsa

8. OCHOBBI CTATUCTHYECKOTO AUCIIEPCHOHHOTO aHan3a JaHHBIX. OCHOBHBIC BUIBI
JUCTICPCUOHHBIX MOJIEIEH.

9. Ha3znauenue 1 mokaszaresiay aHaju3a TaOJIUIl CONPSKEHHOCTH.

10. Metoabl onucaTenbHON CTATUCTUKU: UTOTOBBIE CTATUCTUKH, KBAHTHIIN
pacmpeseNieHus IEPBUYHBIX JaHHBIX.

11. AHanu3 mapHO# ¥ MHOKECTBEHHOW JTMHEHHOMN PErpecCHy B KOMITBIOTEPHBIX
cuctemMax oOpabOTKH JaHHBIX.

12. [TonGop HEMMHEHHOW PErPECCUU B KOMITBIOTEPHBIX CHCTEMax 00paOOTKH JTaHHBIX.
OlieHKa CTaTUCTUYECKON 3HAYMMOCTH PE3y/IbTaTOB aHAJIN3a.

13. CraTuctuueckas OlleHKa pe3yJIbTaTOB MHOTOMEPHOI'O PETPECCHOHHOTO aHaN3a B
KOMITBIOTEPHBIX CUCTEMAX 00pabOTKH JIaHHBIX.

14. BeinonHeHne NePBUYHBIX CTATUCTUYECKUX TPYINIUPOBOK B KOMIIBIOTEPHBIX CHCTEMAX
00pabOTKH JaHHBIX.

15. CraTucTrueckuil KJIaCTEpHBIN aHAIN3 B KOMIIBIOTEPHBIX CUCTEMaxX 00pabOTKU
JAHHBIX.

16. OcHOBHbIEC HAMIPaBJICHUS aHATN3a BPEMEHHBIX PSAIO0B, TEPMUHOJIOTHUS U METOTUKA.

17. Ctpykrypa psiia AMHAMUKHU.

18. Ananu3 ce30HHBIX MPOIECCOB, ATUTUBHBIC U MYJIbTUIUIUKATUBHBIC MOJIEIN U UX
peaym3aIys B MakeTax CTaTUCTUICCKOW 00pabOTKU JaHHBIX.

19. MeTtoabl 3KCIOHEHIIMATBHOTO BEIPABHUBAHUS U IPOTHO3UPOBAHUS PSAIOB TUHAMUKU
B KOMITBIOTEPHBIX CHCTEMax 00pabOTKH JTaHHBIX.

20. MeTtozpb! BblIETICHHS TEHASHIINHN B MOJEIISAX aHalN3a PsIIOB JMHAMUKH B
KOMITBIOTEPHBIX CUCTEMAX 00pabOTKH JTaHHBIX.

21. OToOpakeHue MOTHOW U YaCTHOM aBTOKOPPENAIINU B PSAaX JUHAMUKH.

22. O6paboTKa BPeMEHHOTO psAJla B KOMIBIOTEPHBIX CUCTEMaX 00pabOTKH TaHHBIX.,
MpUBEICHNE BPEMEHHOTO psijia K (hopMe CTaIlMOHApHOTO Mpoliecca.

23. Mojienb aBTOperpeccuy U HHTETPHPOBAHHOTO CKOJIB3SIIETO CPETHETO B
KOMIIBIOTEPHBIX CUCTEMaX 00pabOTKU JaHHBIX.

24. MeTobI SKCTPATIOJISIIIAHA U TIPOTHO3UPOBAHHMS.

25. MeTobpl MHTEPIIONSIIUYA BPEMEHHBIX PSIOB.

5. OneHoYHbIE MaTepuaJbl HpOMe)KyTO‘IHOﬁ aTTeCTaluu 1mo MoayJiro

Kox xommereHmmn HanmeHnoBaHne KOMIIETCHIINT KiroueBoit ”HAMKATOpP OCBOCHUS
KOMIETEHITNH
[TKc-4 Crioco0eH MPUMEeHATh PUHIUIB 1 Criocoben pa3zpabaThIBaTh TUIIOBEIE
OCHOBBI aJITOPUTMU3ALNY B AJITOPUTMBI IOJ] KOHTPOJIEM ONBITHBIX
podeCcCHOHAIBLHOM e TeIbHOCTH HACTaBHUKOB [l pELLICHUS
IpodeCCHOHANBHBIX 33/1a4

KoMnoneHT ocBoeHuUs ITpomexyTOUHBI/KIF0UeBOM Kpurepuu oueHuBanus
KOMIIETEHIINH HMHIMKATOP OCBOEHUS] KOMIIOHEHTa
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[IKc — 4.1 Cnoco6HOCTB
pa3pabaThIBaTh U PUMEHSITh
CTaHJaPTHBIC ATOPUTMBI IS
PpEIIeHUs] KOHKPETHBIX
poeCCHOHATBHBIX 33724

3HaeT NOHSTHUS aAITOPUTMA,
OCHOBHBIE aJITOPUTMUYECKHE
CTPYKTYpBbI, UX OCHOBHBIE
CBOMICTBA U IIPUEMBI
UCTIONB30BaHUs.

3HaAeT OCHOBHBIE CPEJICTBA 3AIIHCH
Y TUIIBI AITOPUTMOB, CTIOCOOBI
peanu3ayy BEIOPaHHBIX
aITOPUTMOB Ha SI3BIKE
MPOrpaMMHUPOBAHUS

YmMeer pa3pabaTeiBaTh U
3aMHCBHIBATH AJTOPUTMBI,
peanu30BBIBaTh UX B KAUECTBE
IpOoTrpaMM WU CKPUITOB Ha
COBPEMEHHOM SI3bIKE
POTpaMMHUPOBaHHUS.

CB00OHO OMepUpyeT MOHATHHHBIM
annapaToM U TEPMUHOJIOTHEH.
JleMOHCTpHpYeT 3HaHUsI 00 OCHOBHBIX
ITOPUTMHUYECKHUX CTPYKTYpax, ux
OCHOBHBIX CBOIMCTBaxX M NpueMax
UCTIOJIb30BAHMSI.

JleMOHCTpHpYET 3HAaHUS OCHOBHBIX
CPEICTB 3aIKCH U THIIOB aJITOPUTMOB,
croco0OB peai3ayuy BEIOpaHHBIX
AJITOPHTMOB.

JleMOHCTpHpYeT yMEHHs pa3paboTKH 1
3aIIMCH aJITOPUTMOB M IIPOTpaMM Ha
COBPEMEHHOM SI3BIKE
MPOTrPaMMHUPOBAHUSL.

IIKc — 4.2 CniocobHOCTH
pa3pabaThIBaTh MPOrPaMMY IS
peteHust mpoQecCHOHATbHON
3aJ1a4H 110 U3BECTHOMY
ATOPUTMY

3HaeT 06a30BbIe KOHCTPYKLIUH
BBIOPAHHOTO SI3bIKA
MPOTpaMMUPOBaHHUS.

YMeeT co3naBath, peJaKTUPOBATh
W OTIIAKUBATH MIPOTPAMMHBIN KOJ
JUIS BBITIOJTHEHUS 3aJaHHOTO
ITOPUTMA.

Brnaneer HaBbIKaMU peann3anun
H3BECTHBIX AITOPUTMOB Ha
COBPEMEHHBIX A3BIKaX
MIPOTPaMMHUPOBAHHUS.

JleMoHCTpHpYeT 3HaHMs 0a30BBIX
KOHCTPYKILIMI BEIOPAHHOTO SI3bIKa
IPOTpaMMUPOBAHHUS.

JleMOHCTpHpYeT YMCHHS
CaMOCTOSITEIIFHOTO CO3/IaHHUS,
peIaKTUPOBAaHUA U OTJIAIKH
MIPOTPAMMHOTO KO/ JJIs BRIIOJTHEHUS
3aJJaHHOTO aNTOPUTMA.
JleMOHCTpHpYeT YBEpEeHHOE BiIaIcHUE
HaBBIKAMU peaIN3allii U3BECTHBIX
AITOPUTMOB Ha COBPEMEHHBIX S3bIKaX
IPOTpaMMHUPOBAHHUS.

[TKc — 4.3 CniocoGHOCTB
MIPUMCEHATH aJITOPUTMbI
00paboTKK M BU3YyaIHU3aAIHN
JaHHBIX IS PELICHUSI
Ipo(eCCHOHANBHBIX 3a/1a4

3HaeT OCHOBHBIE THUIIEI JaHHBIX,
TCXHOJIOT'MU U IPUHIUIIBL
(hopMUpPOBaHUS MAaCCUBOB JTaHHBIX,
COBPEMEHHBIE METOJIBI 00PabOTKH
Y BU3YaJIM3al[U1 JaHHbIX.

YMeeT ocyniecTBIATh cOop
JAaHHBIX U3 Pa3HBIX HCTOYHHKOB,
OpraHU30BHIBATH
MH(POPMALMOHHBIE MACCHBHI,
OCYIIIECTBIISATH KOHTPOIIb
HHPOPMALMU U IEPBUIHYIO
00paboTKy TaHHBIX.

Brnageer naBbikamu coopa,
00paboTKU ¥ BU3yan3aluu
JaHHBIX JJIsL PEIlCHUS 3a/1a49
npodeccHOHATBHON
JIeATEIbHOCTH.

JIeMOHCTpHUpYET 3HaHUSI OCHOBHBIX
THUIIOB JJAHHBIX, TEXHOJIOTUH U
NPUHIUIIOB (OPMHUPOBAHHS MaCCHBOB
JaHHBIX, COBPEMEHHBIX METOJIOB
00paboOTKH U BU3yaJIM3alluy JaHHBIX.
JleMOHCTpHPYET YMEHHS OCYLIECTBIIATh
cOOp TaHHBIX M3 Pa3HBIX HCTOYHUKOB,
OPraHU30BBIBATH HH)OPMALIMOHHBIE
MAaCCHBBI, OCYIIECTBISATh KOHTPOJIb
HHGOPMALUHU U IEPBUYHYIO 00paboTKy
JIAHHBIX.

JleMOHCTpHUpYET yBepeHHOE BIlIaJICHUE
HaBbIKaMu cOopa, 00paboTKH U
BU3yaJIM3allMy JAHHBIX ISl pEILCHUS
3a/1a4 PO eCcCUOHANBHOM
JeATEeIbHOCTH

[IKc — 4.4. CriocobHOCTB
MIPUMEHSTH AITOPUTMBI
HWHTEIUIEKTYalIbHOTO aHaIH3a
JAHHBIX JUTS TTOIICPIKKH
NIPUHATHS PELLICHUN B
poeCCHOHATBHOMI
JeSITeIbHOCTH

3HaeT TEPMUHOJIOTHIO, OCHOBHBIC
3371241, HalpaBJICHUS U METOIbI
MHTEJIJIEKTYaJIbHOTO aHaAlIN3a
JIaHHBIX.

YMeet pa3pabaTsiBaTh
AHAJIUTUICCKUEC MaTEpUaJbl,
rpaduKy U AuarpamMmmel,
MIPOBOIUTH aHATU3 B 00pabOTKyY
JaHHBIX U1 PEIICHUA 3a1a4
npodeccnoHaTbHOM
JIeSITeIIbHOCTH.

Bnaneer HaBbIKaM# POBEPKH
THIIOTE3, N3BICYCHUS
nH(pOpMannK N3 CHIPBIX JAHHBIX C
MIOMOIIBIO COBPEMEHHBIX
CTaTHCTHYECKUX U
HMHTCJJICKTYAJIbHBIX MCTOJIOB

JIeMOHCTpUPYET 3HAHHS
TEPMHUHOJIOT' MU, OCHOBHBIX 33134,
HAIpaBJICHUH U METO/IOB
MHTEJUIEKTYaIbHOTO aHATN3a TaHHbIX.
JleMOHCTpHPYET YMEHHS Pa3paboTKH
AHATUTHYECKUX MAaTEPHUAIIOB, rpad)uKoB
W IMarpaMm, IpOBEICHUS aHaIH3a 1
00pabOTKN JAHHBIX JUTS PEMICHUS 3aa49
npodeccnoHaTbHOM eATETHHOCTH.
JIeMOHCTPHPYET YBEPEHHOE BJIaICHHE
HaBBIKAMU TIPOBEPKHU TUIIOTES,
W3BIICUCHUS MH(POPMAIIAN U3 CHIPHIX
JTAHHBIX C MIOMOIIBI0 COBPEMEHHBIX
CTaTUCTHYCCKUX U HHTCIUICKTYATbHBIX
METOJIOB aHaJIn3a JaHHBIX.
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| aHaJIn3a JaHHBIX.

Tunosble olleHOYHBIE MATEPUAJTbI IPOMEKYTOYHON aTTECTAIlUH.

IxaJa oneHUBAHUA

100-0anbpHan
IKAJIa

5-0anabpHas mKajaa

Onenka
ECTS”

Kpurepuu ouenku

95-100

85-94

OT1in4aHO «5»

A

B

Ortanbel KOMIETEHIUH, MPeIyCMOTPEHHbBIE
00pazoBaTeIsHOM MpOrpaMmoit,
cthopmupoBanbl. CTyneHT IEMOHCTPHPYET
rITyOOKOE M CUCTeMaTHYeCKOe 3HaHNE BCETO
IPOrpaMMHOIO MaTepuaja H CTPYKTYpHI
KOHKPETHON  JOUCLUMIUIMHBI, a  TaKke
OCHOBHOTO  COJIEp)KaHUs W  HOBalUH
JEKIMOHHOTO Kypca IO CpaBHEHHUIO C
y49eOHOW JUTEepaTypol; OTYETINBOE W
cBOOOJHOE  BIAJACHHE  KOHIENTYalbHO-
MOHATUHHBIM arrapaToM, Hay4YHbIM A3bIKOM
U TEPMHUHOJOTHEH  COOTBETCTBYIOLIEH
HaydyHOW oONacTu; 3HaHWE OCHOBHOU

JUTEpaTyphl u 3HAKOMCTBO c
JIOTIOJTHUTEIBHO PEKOMEHIOBaHHON
JUTEPATypOH; YMEHHUE BBITOJIHSATD

MIpelyCMOTPEHHBIE TPOTrpaMMOll 3a/laHus;
JIOTUYECKH KOPPEKTHOe U yOeIuTenbHoe
M3JI0)KEHUE OTBETA.

75-84

65-74

Xopouio «4»

DTanbl KOMIIETEHILMH, IPEAyCMOTPEHHBIC
o0pa3oBaTeIbHOM MPOTPaMMOH,
copMHUPOBaHbl  YACTHYHO. CryneHt
JEMOHCTPHPYET 3HAHHE Y3JIOBBIX MpobiieM
OporpaMMbl M OCHOBHOTO  COJICPKAaHUS
JIEKIIMOHHOT'0 KypCa; YMEHHUE TI0JIb30BaThCS
KOHIICNTYaJIbHO-TIOHATHIHBIM aIapaToM B
IpOIecCe aHallM3a OCHOBHBIX MPOOIEM
MPOTpaMMBbIl; 3HAHUE BOKHEHINNX padoOT U3
CIIMCKAa PEKOMEH/IOBAHHOH JIMTEPATYPHI;
YMEHHE  BBINOJNHATH  MPEIYCMOTPEHHBIC
IporpamMMmoN 3aJaHusi; €My IpUCYLIE B
1eJI0M JIOTHYECKHY KOPPEKTHOE, HO HE BCera
TOYHOE W APTYMEHTHPOBAHHOE H3JIOKCHHUE
OTBETA.

51-64

VY 10BIETBOPUTENBHO «3%»

Otamnbl KOMIETEHLUH, IPeTyCMOTPEHHBIE

oOpa3oBarenbHON IpOrpamMmon,
c(hopMHUPOBaHBI YaCTUYHO. CryneHt
JIEMOHCTPHUPYET (bparmeHTapHbIe,

TOBEPXHOCTHBIC 3HaHUA BayKHEHIITHX
pa3aciioB nporpaMmbl n COACPIKAHUA
JICKIITMOHHOTI'O Kypca, HCIIBITBIBACT
3aTpyAHCHUA C MCIIOJIb30BAHUEM HAY4YHO-
MIOHATUHHOTO afnmapara ¥ TCPMHUHOJIOIMU

yueOHO JUCLUIIIUHBL, HEIIOJIHOE
3HAaKOMCTBO c PEKOMEHI0OBAaHHOU
JUTEpaTypod; a  TakkKe  YacTUYHBIE
3aTpyAHEHHUS c BBIIIOJIHEHUEM

IPEAYCMOTPEHHBIX POrpaMMOil 3aaHuil.

29




0-50 Heynosnersopurensao «2» F Oranbl KOMIIETCHIUH, HPEAyCMOTPEHHBIC
00pazoBaTensHOM MpOrpaMMon, HE
copmupoBanbl. CTYyIEHT IEMOHCTPUPYET
HEe3HaHHE MO0 OTPHIBOYHOE MPE/ICTABICHUE
00 yueOHO-TIpOrpaMMHOM MaTepuaie, a
TaKKe HEyMEHHE BBITIOJTHSATh
IpeyCMOTPEHHBIC POTPAMMOii 3a/1aHHSI.

HNuTepnperanus ouenok ECTS

Excellent —Bbinarornecst 3HaHHS ¢ BO3MOKHBIMHE HE3HAYHTEIIBHBIMH TTOTPEIIHOCTSIMH;
Very Good — 3HaHUsI BbIIIE CPEAHETO YPOBHS, ¢ HEKOTOPBIMH OIIMOKaMHU;

Go0d — npaBUIbHO BHIMOIHEHHAS paboTa ¢ HECKOJIBKUMH 3aMETHBIMHU OIIHOKaMHU;
Satisfactory — pabota, BEITIOTHEHHASI yJOBICTBOPUTENBHO, C 3aMETHBIMH HEJOCTATKAMU;
Sufficient — 3sHaHus, yI0BICTBOPSIOIINEC MUHUMATEHBIM KPUTEPHUSIM.

Fail — 3sHanus1, He YAOBIETBOPSIOMINEG MUHUMAIBHBIM KPHTEPHUSIM.

100-6anapHas Bunapuast e ———
KA IKaja puTep
51-100 3aureHo DTarel KOMIETEHIINH, PETYCMOTPEHHBIE 00pa30BaTeIbHON

porpaMmoi, cpopmupoBansl 4acTHUHO. CTYAEHT JEMOHCTPUPYET
3HaHHE y3JIOBBIX MPO0IEeM IPOrpaMMBl H OCHOBHOTO COJIEPIKaHUS
JEKIIMOHHOTO Kypca; YMEHHUE MOJIb30BATHCS KOHIETITYalIbHO-
MOHSATHHHBIM alllapaToM B IIPOLECCE aHATIM3a OCHOBHBIX MPOOIIeM
MPOTPaMMBI; 3HAaHHE BKHEHITNX pabOT U3 CIHCKa PEKOMEHIOBAaHHOM
JINTEPATYPBhl; YMEHUE BBINOIHATh IIPEyCMOTPEHHBIE IPOrPaMMOi
3aJaHMs; EMY IPUCYILE B LIEJIOM JOTUIECKH KOPPEKTHOE, HO HE
BCETJa TOYHOE U apIrYMEHTHPOBAHHOE M3JI0KEHHE OTBETA.

0-50 He 3auteno Oranbl KOMIETEHIINH, TPEyCMOTPEHHBIE 00pa30BaTeNIbLHOMN
porpaMMoii, He copmupoBanbl. CTyJEHT IEMOHCTPUPYET HE3HAHHUE
00 OTPBHIBOYHOE IMPEJICTABICHHE 00 YIeOHO-TIPOTPAMMHOM
Marcpualic, a TaKK€C HCYMCHHC BBIIIOJHATH IPEAYCMOTPCHHEBIC
IIPOrpaMMOM 3a/1aHuUs.

6. Meroauueckue MaTepHAaJIbl 10 OCBOEHHIO MOTYJIsl

Obwue pexomenoayuu.

IIpn u3ydeHMM IUCLUIIIMH MOIYJIA NPUMEHSIOTCS JIEKIUU, NPAKTUYECKUE 3aHATHUS,
BBITNIOJTHEHHE MTPAKTUUYECKUX 3aJJaHUI 110 TEMaM, CaMOCTOsITeNIbHAsE padoTa ¢ UCTOYHUKAMU U JIp.

Jist ocBOEHUs JUCUUIUIMHBI MOAYJS CIELYET O3HAKOMUTBHCA C TEMATHYECKUM IUIAHOM
JUCLHUIIIMHBL U COJEP>KAHMEM PA3ACIIOB U TE€M IO JUCHUIUIMHE. [IoAroToBKa K JIEKIIMOHHBIM
3aHATUSAM OCYLIECTBISIETCS Tepe] 3alUlaHuPOBaHHOM JIeKuuel, omnpeaeraeHHON YyuyeOHBbIM
pacnucanueM. [loaroroBka K JEKIUHU JTOJKHA HOCUTh OOIIUI O3HAKOMUTENbHBIN XapakTep AJis
BBISIBJICHHUSI MPOOJIEMHOrO MOJsS TEeMbl JIEKIMU M oOecredeHus OoOpaTHOM CBSI3U CTYHEHT —
IIPETNO01aBaTEIIb.

VY4eOHbIM MJIaHOM JUIS CTYJEHTOB NpEelyCMOTpEHa caMOCTOsATeNbHas paboTa, KOTopas
crocoOcTByeT Oosiee MOJHOMY YCBOEHHIO TEOPETHYECKMX 3HAaHUM, BBIPAOOTKE HaBBIKOB
aHaJTUTHYECKOW paboTel ¢ JuTeparypoil. lLlempio camocrosiTeabHON paboOTHl  SBISETCS
(bopMUpOBaHHE CIIOCOOHOCTEH K CaMOCTOSITEIbHOMY IIO3HAaHHWIO M OOYYEHMIO, IOUCKY
JUTEpaTyphl, 000OIIEHHIO, OPOPMIICHHIO W TPEACTABICHUIO IMOIYYEHHBIX pPe3ylIbTaToB, HX
KPUTHYECKOMY aHaJIu3y, MOUCKY HOBBIX M HEOPJAMHAPHBIX PELICHHWH, apryMEHTHPOBAHHOMY
OTCTaMBAHUIO CBOMX MPENIOKEHUH, YIIyOJIEHHOMY MOTPYKEHUIO B PELICHHE aHATTUTHYECKUX
3a/1a4 pa3HOro TUIA.

JUis HAaWIy4yIIero yCBOEHHUS MaTepHuajia CTYAEHT 00s3aTeNbHO JOJDKEH IOcCelaTh BCe
JIEKIIMOHHbIE U TAOOpaTOpHbIE 3aHATHUS, UTO OyJIeT CIOCOOCTBOBATH OCTENIEHHOMY HaKOIJIEHUIO
3HaHUHM, MaKCUMaJlbHOMY pa3BUTHIO YMEHMH M HaBbIKOB. Kpome TOro, cryneHT o00s3aH
BBITIOJIHSATH BCE BUJIBI CAMOCTOSITENbHOM padoThl. [Ipr moaAroToBKE K cCEMUHAapaM CTYIEHT FOTOBUT
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TEMBI U BOIIPOCHL, B TOM YHCJI€ BBIHOCHUMBIE HA CAMOCTOATENBHOE N3YUYEHHE, IIPU HEOOXOUMOCTH
COCTABJISIET KOHCIIEKT, TE3UCHI JOKIAAA.

IIpy HEOOXOOUMOCTH B MEPHOJ CAMOCTOATENbHOM MOJIrOTOBKM CTYAEHTBl MOTYT
MOJIyYUTh UHAUBUIYAJIbHbIE KOHCYJIBTALIMU IPE0IaBaTeNs 10 yYeOHOM AUCLUILIMHE.

Memoouueckue pexomenoayuu no no020mosKe K 1aO0pamopHomy (Npakxmuyeckomy)
3auamuio.

JlaGoparopubie 3aHATHS - (QopMa y4eOHOTO 3aHATHS, HAa KOTOPOM OPraHU3yeTcs
JIETalbHOE PACCMOTPEHUE CTYACHTAMU OTAEIBHBIX TEOPETHUYECKUX IOJIOKEHUN yueOHOU
JUCHMTUTMHBL U (OPMUPYET YMEHHS M HAaBBIKM HMX MPAKTHUYECKOTO MPUMEHEHHS IyTeM
BBITMIOJTHEHMsI MTOCTAaBJICHHBIX 3aja4. [loAroroBka Kk mpakTudeckuM (J1aOOpaTOpPHBIM) 3aHSATHUSM
OperoiaraeT CaMOCTOSTENbHBI aHANIW3 JIGKIMOHHOTO MaTepuasia, pPEeKOMEHJIOBAaHHON
JUTEPaTyphl, AOMOIHUTEIBHBIX TEOPETUUECKUX U MPAKTUYECKUX UCTOUHUKOB.

K kxaxxnoit Teme 1ab0paTopHOii paboTHI CTYACHT FOTOBUT BOIPOCHI, PACKPBITHE KOTOPBIX
MO3BOJIUT Tepefarh ee cojepkaHue. [loAroroBka K ayIUTOPHBIM 3aHATUSM MpeIoaraet
U3y4eHHE W3/aHUH, BXOIAIIMX B CHHCKH OCHOBHOW W JOMOJHHUTEIBHOH JUTEpaTyphl, IO
KOHKPETHOHU TeMe.

[TpopaboTky MaTepuasoB MPAKTUYECKHX 3aHATUH IEIecO00pa3HO OCYIIECTBISATH B
TeyeHue 2 — 3-X JHeH nocine ero nposeneHus. C 3Toil 11eN1bl0 He00XO0AUMO MPOCMOTPETH 3aluCH
U TIOJYEPKHYTh 3aroJIOBKM M CaMble ILEHHBIC TOJOXKECHUS Pa3sHBIMH IBeTaMu (TIpUMEHEHHUE
Pa3HOIIBETHBIX IMOMETOK JeNIal0T Ba)KHbIE TOJOKEHUs Ooyiee HAriIsSAHBIMU, W O0O0JEeryaror
BU3YaJIbHOE 3a[IOMUHAHKE), BHUMATEIBHO U3YYHUTh KIIOUEBBIE CIIOBA TeMBbI 3aHATHUS. OT/IEIbHbIC
TEMBI Kypca MPeIoiaratoT JOMOJIHUTEIbHYIO IPOPabOTKY MaTeprasa, COCTaBJICHHE KOHCIIEKTOB.
[lpy mOATOTOBKE K TPAKTUYECKOMY 3aHATHIO TPENOAaBaTelb MOXET PEKOMEH0BATh
oOydaromuMcsl IpeIBapuTelIbHOe H3yYeHHE MAaTepHalOB NMEPUOAMYECKUX H3JaHHM, a TakkKe
NOJATOTOBKY TIPUMEpPOB W3 TPaKTUKU. llogoOHBIE MOAXOABl MOMOTYT MOJTOTOBUTHCS K
TECTUPOBAHUIO, YCTHBIM OIIPOCaM U pa30opy KeHcoB.

Memoouueckue pexomenoayuu no no020mosKe K onpocy.

CamocrosiTenbHasi paboTa CTyI€HTOB BKJIIOYAET MOJATOTOBKY K OIPOCY HAa CEMUHAPCKUX
3aHATUAX. g 3TOro CTyACHTBI JOJDKHBI U3YYUTh OCHOBHYIO U JONOJHUTEIBHYIO JTUTEPATYPY,
nyonukanuu, nHpopmanuio u3 Matepuer-pecypcon. Tema u Bompocsl K CEMUHAPCKUM 3aHATUSAM
coJepkarcsi B pabodel mporpaMMe, METOJIMYECKUX YKa3aHUSAX IO MOJATOTOBKE K CEMHUHAPCKUM
3aHITHS U JOBOJATCS 10 CTYJAEHTOB 3apaHee. D (HEKTUBHOCTh MOJATOTOBKU K OIPOCY 3aBUCHUT OT
KaueCTBa O3HAKOMJICHHUs C PEKOMEHI0BaHHOM JINTepaTypoil. st MOATOTOBKH K OIPOCY CTYIEHTY
HEO0OXOJUMO O3HAKOMHUTBLCS C MaTepUajoM, IOCBSIIEHHBIM TEME CEMUHapa, B Y4eOHUKE WIIU
Jpyroil peKkOMeHJ0BaHHOHN JHUTepaType, 0OpaTUTh BHUMAaHHE HAa YCBOCHHE OCHOBHBIX MOHATHH
JUCIIUIUIMHBI, BBIIBUTH HESCHBIE BOIPOCHI M MOA00paTh JONOJHUTENBHYIO JIUTEPATYpy Ul UX
OCBEIICHHUS, COCTABUTh T€3UCHI BHICTYIUICHUS 110 OT/AEIbHBIM NPOOJIEMHBIM aCIIEKTaM.

IIpoepammmnoe obecneuenue

Bo Bpems mabopaTopHbIX pabOT MO JUCHUIIMHAM MOJYJIS CTYJIEHTHI OOpamaroTcs K
mporpaMMHOMY OOecCIieYeHHIo, cpefaM mporpammupoBaHus. Ilpu HE0OXOIUMOCTH CTYIEHT
MOXXET YCTaHOBUTH HEOOXOIMMOE CBOOOIHO PACIPOCTPAHIEMOE TPOrpaMMHOE 00ECTICUeHHE Ha
CBOI TIEpPCOHAIBHBI KOMIBIOTEP W elle pa3 mpopaboTaTh 3agaHusi JabOpaTopHON pabOTHI
CaMOCTOSITENILHO.

7.  YueOHasl IMTEepaTypa u pecypchbl HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH
HNurepuer
7.1 OcHoBHas JuTepaTypa
Jucuumimza «OCHOBBI aITOPUTMU3ALIMN U IPOTPAMMHUPOBAHUS»
1. KoctiokoBa, H. U. TI'padsl m ux npumenenue : ydeOHoe mocobme / H. U.
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KoctiokoBa. — 3-¢ m31. — Mocka, CaparoB : MuTepHeT-YHUBepcuteT MHpOpManmoHHbIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2020. — 147 c. — ISBN 978-5-4497-0367-5. —

Tekct : anexTpoHHBIN // DnekTpoHHO-OubOaMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/89435.html (xara o6pamenus: 22.08.2022)

2. KoctrokoBa, H.11. KomOuHaTOpHBIC aNrOpUTMBI JIJIsi IPOTPAMMHCTOB : Y4eOHOE
rnocobue / H.U. Kocrrokosa. — 2-e u3xa. — Mocksa : UIHTYUT, 2016. — 216 ¢. — ISBN 978-5-
9556-0069-7. — TekcT : anmekTpoHHbIH // JIaHb : 35MeKTpoHHO-O0MbOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/100621 (nara obparenus: 22.08.2022)

3. ®enopos, /. 0. [IporpammupoBaHue Ha S3bIKE BBICOKOTO YpoBHs python :

yueOHoe mocobue s mpukiagHoro 6akanaspuata / [, KO. denopoB. — 2-e u3zn., nmepepad. u 101.
— Mockaa : U3parensctBo HOpaiit, 2019. — 161 c. — (bakanaBp. [IpuknagHoii kype). — ISBN
978-5-534-10971-9. — Texcrt : anekrponnsiii / IBC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/437489 (nara obpamienuns: 01.11.2021).

4. I'nunenko, U. I'. TexHOIOTUM U METOBI IPOTPAMMHPOBAHUS : ydyeOHOe mocodue
U1 mpukiaaHoro 6akamaspuara / U. I'. 'auaenko, @. @. [TaBnos, M. 0. ®exopoB. — Mocksa :
WznatensctBo FOpaiit, 2019. — 235 ¢. — (bakanasp. [Ipuknanuoii kypce). — ISBN 978-5-534-
02816-4. — Texkcr : snekrponusiii / DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/433611 (nara oopamenus: 01.11.2021).

5. OCHOBBI AITOPUTMHU3ALUY U TTporpaMMupoBanus Ha Python : yue6. mocobue / C.P.
I'ypukoB. — M. : ®OPYM : UHOPA-M, 2018. — 343 c. - Tekcr : snexrponnsii. - URL:
http://znanium.com/catalog/product/924699 (nata obpamenus: 22.08.2022)

Juctummmaa «CoBpeMeHHBIC METOIbI 00pab0TKH HH(OPMAIIUY U BU3yaTH3aI[uH JAaHHBIX)

6. AHanu3 IaHHBIX : yueOHUK A By30B / B. C. Mxutapss [u 1p.] ; moa penakuuei
B. C. Mxwurapssua. — MockBa : W3marensctBo  FOpaiit, 2020.— 490c. — (Bricuiee
obpasoBanue). — URL: https://urait.ru/bcode/450166 (nara obpamienus: 22.08.2022)

1. Emuceea U. U., bouennna M. B., Kampanosa E. b., Kypemmesa C. B.,
Hepanosckas 0. B., @nyn H. A., Haymenko H. B., [llupuna A. H., [Tapuk U. 1O. Crarucruka.
[TpakTukym [DnekTpoHHBIH pecypc]:YueOHoe mocobue i akageMuueckoro OakajiaBpuata. -
Mocksa: IOpaiit, 2019. - 514 ¢ — Pexum pocryma: https://urait.ru/bcode/425262 (nara
oOpamenus: 22.08.2022)

8. Mxwurapsu B. C., Aranosa T. H., Cypunos A. E., JIlynnos A. b., Muponkuna [O.
H. Craructuxa. B 2 4. Yacte 1 [DnexkTpoHHBIH pecypc|:YUeOHUK U MPAKTUKyM JIsl BY30B. -
Mocksa: Opaiit, 2021. - 249 ¢ — Pexum pocryma: https://urait.ru/bcode/475170 (nmara
oOpatuenus: 22.08.2022)

7.2  JlonmoaHMTebHas JUTEpATypa

Juctmmumaa « OCHOBBI QITOPUTMHU3ALUH W TIPOTPAMMHUPOBAHHSI»
1. PoGepr, U. R B neiicTBuM. AHANIN3 ¥ BU3yanu3alus JaHHBIX B IporpamMmMe R : pykoBoJICTBO
/ V1. Pobept, Kabaxos ; nepeBon ¢ anrnuiickoro [lonunsr A. Boikosoii. — Mocksa : JIMK Ilpecc,
2014. — 588 c¢. — ISBN 978-5-97060-077-1. — TexkcT : 31eKTpoHHBIH // JlaHb : 31€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/58703 (mara oGparieHus:
22.08.2022)
2. Mbtrnodpd Hopman. HMckycctBo mporpammupoBanus Ha R. Ilorpyxenue B Ooibiive
nanasie. — CII6.: [Turep, 2019. — 416 c.
3. Tpodumos, B. B. AnropurMuzanus 1 porpaMMHpOBaHUE : YUEOHUK JUISI aKaJeMUYECKOTO
OakanaBpuata / B. B. Tpopumos, T. A. IlaBnoBckas ; noa peaakuueir B. B. Tpopumona. —
Mocksa : U3narensctBo FOpaiit, 2019. — 137 ¢. — (bakanaBp. AxkamemMmuueckuiit Kypc. Moyib).
— ISBN 978-5-534-07834-3. — Texkct : anekrponnsii / ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/423824 (nara obpammenus: 22.08.2022)
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Jucuummuaa «CoBpeMeHHBIE METOIbI 00pab0TKH HH(OPMALIUY U BU3yaTH3aI[uHU JAaHHBIX)

1. Tperbsik, JI. H. OCHOBBI T€OpHHM W MPAKTHKHA OOPaOOTKH IKCIIEPUMEHTATbHBIX
JTaHHBIX : yaeOHoe mocobue nis By3oB / JI. H. Tpetbsk, A. JI. BopoObeB ; moj o01mielt penakmuei
JI. H. Tpetpbsak. — 2-e u3a., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2020. — 237 ¢. —
(Boiciiee oopazosanue). — URL.: https://urait.ru/bcode/454093. (nata oopamenwus: 22.08.2022)

2. beccmepthebiii, . A. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTA : ydeOHOE Tmocooune
1utst By3oB / M. A. beccmepTtHbIil. — 2-¢ u3f., ucnp. u gom. — Mocksa : M3narensctBo KOpaiiT,
2022. — 157 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-07467-3. — Tekct
anekTpoHHBI  //  OOpaszoBarenpHass — miatdopma  FOpaiit  [caéit] —  URL:
https://urait.ru/bcode/490657 (nara obpamenus: 09.02.2022).

3. Mxwutapsia B. C., Aranosa T. H., Unsenkosa C. JI., Cypunos A. E. Cratuctuka. B
2 4. Yactsp 2 [DneKTpoHHBINA pecypc]: YUeOHHK U MPaKTUKYM I By30B. - MockBa: FOpaiir, 2021.
- 270 ¢ — Pexum pnoctyma: https://urait.ru/bcode/475171 (mara oOparieHHs:
22.08.2022)

4, Moiizec, b.b. Crarucruueckue MeTOABl KOHTPOJII KadecTBa WU 00paboTka
HKCIIEPUMEHTAIBHBIX JAaHHBIX : yueOHoe mocodue mist By3oB / b. b. Moiizec, U. B. [1noTHukoBa,
JI. A. Penpko. — 2-¢ m3a. — Mocksa : M3parensctBo IOpaiit, 2020. — 118 c. — (Bricmiee
obpaszosanue). — URL: https://urait.ru/bcode/457092. (nara obpamenus: 22.08.2022)

5. bepukamBumu, B.II. Cratuctuueckas o0paboTka IJaHHBIX, IUIAHWPOBAHUE
OKCIIEPUMEHTA U CITydalHbIC MPOIECCHI : yaeOHoe mocodue st By3oB / B. III. bepukamsum,
C. I1I. OcbkuH. — 2-¢ u3a., ucnp. u aorn. — Mocksa : M3natensctBo FOpaiit, 2021. — 164 ¢. —
(Beicuiee obpazoBanue). — URL: https://urait.ru/bcode/473180.

6. YeprkoBa, E.A. Crarucrtuka. ABTOoMatuzamusi o00pabOTKu HWHGOPMAIIWH !
yueOHoe mocobue juist By3oB / E. A. Ueptkosa ; mox obmiei penakuueit E. A. UepTkoBoii. — 2-¢
u3a., wcnp. W jgom. — MockBa: MsnmarensctBo IOpaiit, 2020. — 195c¢. — (Bsicmee

obpazosanue). — URL: https://urait.ru/bcode/452447. (nara obpamenus: 22.08.2022)

7.3  HopMaTuBHBIe IPaBOBbIE IOKYMEHTHI U HHAS NPaBoBasi HHGopManus
Cucrema cTaHIapTOB 10 HHGOPMAINH, ONOIMOTEYHOMY U M3/1aTEIBCKOMY eIy

- I'OCT P 7.0.8-2013 «/lenonpous3BoncTBO M apxXuBHOE Jne€i0. TepMuHBI H
OIPENICIIEHUS .

- I'OCT P UCO 15489-1-2007 «YnpasneHue fokymeHTamu. Oo1ie TpeGoBaHus»

- I'OCT P 7.0.97-2016 «Opranu3aliuOHHO-PACHOpPAIUTENIbHAS JOKYMEHTAIUSI.
TpeboBanust K 0POPMIICHHUIO TOKYMEHTOB

- @®enepanbhbiii  3akoH  oT  27.07.2006 Ne 146-®3 «O6 wunHpopmanumy,
UH(POPMALIMOHHBIX TEXHOJIOTUAX U 3aIlIUTe HHPOPMAITUI

- I'OCT 2.105-95 O6mue TpeGoBaHMs K TEKCTOBBIM JIOKYMEHTAM;

- 'OCT 7.32-2017 Otuer 0 Hay4HO-MCCIEIOBaTeNbCKOM padote. CTpykTypa U
npaBuiia 0pOpMIIEHUS;

- I'OCT P 7.0.5-2008 bubnuorpaduueckas ccpiika. OOmue TpeboBaHUS U MpaBHiIa
COCTaBJICHUS;

- I'OCT P 7.01.12-2011 bubmuorpaduueckass 3anuch. CokpallleHHe CIOB H
CIIOBOCOYETAHUH Ha PyCCKOM SI3BIKE.

7.4  HuTepHeT-pecypchl
1. www.planetaexcel.ru/ - caiit npoekra «Ilnanera Excel» - mpuemsl, COBETHI, BHIEO-

YpOKH
2. http://obzory.hr-media.ru/cifrovye_navyki_sotrudnika —  «OOydenue  1UPPOBBIM

HaBbikaM» AHanutnueckuid orueT AHO [I10 «KopnopatusHsiii yauepcuteT CoepOaHka.
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http://obzory.hr-media.ru/cifrovye_navyki_sotrudnika

7.5 NHbIe HCTOYHHKH.
He npenycmorpensl

8. MarepuanbHo-TexHH4YeCcKas 6a3a, ”HPOPMALMOHHbIE TEXHOJIOTHHU, TPOrPAMMHOE
o0ecrieyenue 1 UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Yuebnas ayoumopus ons npogeoenus: yueOHvIX 3aHAMUU (3AHAMUL JTeKYUOHHO20 MUNa),
OCHAIIleHHas: 000pYJAOBaHMEM M TEXHUYECKUMHU CPEICTBAMU OOYUYEHUS: KOMIUIEKT Y4eOHOM
MeOenu (CTONBI U CTYJIbS - pabodne MecTa 0OydYaroIIMXCs W MpernoaaBaTesi), TpUHOyHa, J0CKa
ayJUTOpHAsl, KOMIIBIOTEP, KOJOHKH, IMPOCKTOp, BeO-kamepa, MUKpOOH, 3KpaH. Beixon B
WHTEepHET U IOCTYII B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO CPETY OpPTraHH3aIIHH.

Yuebnas ayoumopus 015 nposeoenusi yueOuvlix 3aHAMull (3aHAmMull CeMUHAPCKO20 Mund,
2PYNNOBbIX U UHOUBUOYANLHLIX KOHCYIbMAYUll, MeKywe20 KOHMPOIA U HNPOMEHCYMOYHOU
ammecmayuu), OCHaNICHHAs: 000PYIOBAaHHEM U TEXHUYCCKHUMHU CPEJICTBAMH O0YUYCHHUS: KOMITJICKT
yueOHOI MeOenu (CTOJBI U CTYJIbs - paboune MecTta 00ydJaromuXCsl M MPeToaaBaTelis), TpuOyHa
HACTOJIbHAS, JIOCKAa ayJAMTOpHAs, KOMITBIOTEp, BeO-Kamepa, TeneBu3op. Beixon B MHTEpHET M
JOCTYTI B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEely OpraHU3alnH.

Vuebnas ayoumopus (komnviomepuulii Kiacc) Osi NPOGeOeHUsl YUeOHbIX 3aAHAmuil
(3aHAMUl CEMUHAPCKO20 MUNA, KYPCOBO20 NPOEKMUPOBAHUS (8bINOIHEHUsL KYPCOBLIX pabom),
OCHAI[EHHAas: 00OPYJIOBAaHMEM M TEXHHUYECKUMHU CPEACTBAMH OOYUYCHUS: KOMIUICKT Yy4eOHOU
MeOenu (CTOJIBI U CTYJIbs - pabouyre MecTa 00ydJaronMxcs U IpenoaBaresis), J0CKa MarHUTHO-
MapKepHasi, KOMITBIOTEPBI, KOJIOHKH, TIPOSKTOP, BeO-Kamepa, skpaH. Berxon B IHTEpHET 1 TOCTYTI
B DJICKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly OpraHU3allnH.

Komnvromepuwiti knacc camono02omosku -nomewjenue 0jisk cCamoCmoamensHou pabomsi
obyualowjuxcs OCHAILEHO O0OpYIOBAaHMEM M TEXHHYECKMMHU CpPEICTBaMU OOydeHHs (CTOJIBI,
CTynbs — paboune MecTa OOy4aroIluXcs); KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO
NOJKJIIOUeHUs K cetu MHTepHeT W  JOCTYnIOoM B 3JEKTPOHHYK HMH(DOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpey: KoMnbioTepsl; MDY,

HUnghopmayuonno-pecypcuuiii yenmp - bubruomexa (nomewenue 0na camocmosmenbHol
pabomsl obyyarowuxcs) - KOMIIBIOTEPHI C BbIXOAOM B MHTEpHET, KOMIUIEKT MeOenu (CTOJIbI
ayJUTOPHBIE, CTYJbs, CTONKHU, CTEIIaXKH).

Brixon B IHTEpHET 1 TOCTYII B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO CPEy
OpraHMW3aIy, AaBTOMATU3UPOBAHHYIO OWONHMOTEUHYI0 HWH(MOPMALMOHHYIO CHCTEMY U
AJIEKTPOHHBIE OuOIMOTEYHbIE CUCTEMBI: ABTOMAaTU3UPOBAHHYIO OMOIMOTEUHYIO
uHpopMalmoHHyto cucremy «Merallpo», snekTpoHHble OuOIMOTEYHBIE cucTeMbl: «IPR
SMART», «YHuuepcurerckas Oubnnoreka ONLINE», OOpa3oBatenbHas miatdopma
«IOPAWTY», «JIAHb», «Znanium.comy, «AHOyKC.py/ibooks.ru», ANEeKTpOHHBIE OHUOIMOTEKH:
«JIutPec: bubmmoreka», «Hayunas snekrponnas 6udnuorexka eLIBRARY.RU», «3nexkrponHas
oubmuoreka PI'by», ProQuest Ebook Centra.

Yumanvnwvui 3an knue. KomnbroTepsl ¢ BbIXo70M B THTEpHET (B TOM yKciie pabouee MecTo
st ctyneHToB ¢ OB3), koMiuiekT me0enu (CTOibl ayJUTOPHBIE, CTYNbs, CTOMKHU, CTEIaXH),
TEJIEBU30D, YdeOHbIE TOCOOUS, IEPUOANIYECKHUE U3AAHNUS.

Brixon B IHTEpHET 1 TOCTYII B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEbHYIO CPEy
OpraHu3aly, aBTOMATHU3UPOBAHHYIO OMONMOTEYHYIO HH(POPMALMOHHYIO CHCTEMY U
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AJICKTPOHHBIC OMOIMOTEUYHBIC CHUCTEMBI: ABTOMAaTU3UPOBAHHYIO OMOIMOTEYHYIO
uHpopmannonnyo cucremy «Merallpo», snekTpoHHble OuONMMOTEYHBIE cHcTeMbl: «IPR
SMART», «YuuBepcutrerckas Oubnmoreka ONLINE», OGOpazoBarenvHas 1miaTtdopma
«FOPAUT», «JIAHb», «Znanium.comy, «AiiGykc.py/ibooks.ru», eKTpOHHbIE OHOIHOTEKH:
«JIutPec: bubmmoreka», «Hayunas snekrponnas 6ubnuoreka eLIBRARY.RUy», «3nekTponHas
oubmuoreka PI'by, ProQuest Ebook Centra.

Cneyuanusupoganubwlii Kaburem 0Jisl 3aHAMUL ¢ MATOMOOUTLHBIMU 2PYANAMU (CTYOEHMbl
C 02PAHUYEHHBIMU BO3MONCHOCIAMU 300P06bs1), OCHAIIEHHAs] 000PYJOBaHUEM U TEXHUYECKUMHU
CpeICTBaMU OOYYCHHS: MYJIbTUMEAUHHBIA MPOCKTOP, JKpaH, CTOJBI AYAHTOPHBIE, CTYJIbS,
TpuOyHa HACTOJIbHAS, JIOCKA ayJUTOpPHAs, OpHUCHBIC Kpeciia, KOMIBIOTEPHI C MOIKIIOYCHUEM K
JIOKQJIbHOM CETHM HMHCTUTYTAa M BBIXOJOM B VHTEpHET, aBTOMAaTH3WpOBaHHAas OWMOIMOTEUHAs
WH(POPMAIMOHHASI CUCTEMA, BEO-KaMephl, 3BYKOBOH YCHIIUTEIb, MHAYKIIHOHHAS MTETJISI, KOMIUICKT
MPOrPaMMHOTO OOECTICUeHHs, aJalNTHPOBAHHOTO /i OOydYalomUXCsl C OTrpaHUYCHHBIMU
BO3MOKHOCTSIMU 310pOBbs U o0ydaronuxcs naBanuaoB (NVDA (Non Visual Desktop Access) —
CBOOOIHASI, C OTKPBITBIM UCXOAHBIM KOJOM Tporpamma ainst MS Windows, koTopasi o3BoJIsIeT
HE3PSIYUM HJIU JIIOJSIM C OCJIA0JICHHBIM 3peHHEeM paboTaTh Ha KOMITBIOTEpE 0e3 MPUMEHEHUS
3peHUs, BBIBOJS BCIO HEOOXOIMMYIO HH(POPMAIUIO C TOMOIIBIO peud; ODKpaHHas Jiyma —
porpaMMa 3KpaHHOTO YBEJIMYCHUS; DKPAHHBIH JUKTOP (Ha aHTIL.S3) — IPOrpaMMa CHHTE3a PeYH;
Speech logger — nmporpamMma mepeBojia peun B TEKCT.

9.0co0eHHOCTH peaju3anuu MOAYJIS JJIs1 JIMI ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS

Jns peanuzauuu aucuumuigHbl (B ToM uucie ¢ npumeHenuem J1OT) ucnonb3yroTcs
MaTepUaIbHO-TEXHUYECKUE YCJIOBUS, IIpOrpaMMHOE oOecliedeHue, MU JIOCTyIHas cpena
co3zanHble B @unmane. YueOHble MaTepHajbl MPEIOCTABIAIOTCS 00y4YaroIIUMCS B AOCTYIHOM
dopme B C/1O Akanemust ¢ IpUMEHEHHUEM ITPOTPAMMHOT0 00ECIICUEeHUSI:

Jlnist o0y4aroumxcst ¢ HapyHIeHUs MU 3pEHU:

banabonka — mporpamMma, KOTOpas IpeaHa3Ha4eHa il BOCIPOM3BEINCHHS BCIYX
TEKCTOBBIX (aillIoB caMbIX pa3zHOo00Opa3HbIX popmaToB, cpean Hux: DOC, DOCX, DjVu, FB2, PDF
u mHorue apyrue. Ilporpamma banabonka yMeer BOCHPOHM3BOAMTH TEKCT, HaOMpaeMblid Ha
KJIaBHAType, OCYILECTBIISET POBepKy opdorpaduu;

DKpaHHas Jiyna — IporpaMma 3KpaHHOTO YBEIMUYEHUS;

DOKpaHHBII JUKTOP (Ha aHIII.53) — IpOrpaMMa CUHTE3a Peyu;

Jli1s 00yyarouuxcsi ¢ HapyUIeHUsIMH CITyXa:

VOCO.Enterprise — nporpamma nepeBoja peu B TEKCT

JUis KOHTakTHOM M CaMOCTOSITENIbHOM pabOThl MCHOIB3YIOTCS MYJIbTUMEIUNHHBIE
KOMIIJIEKCHI, JIEKTPOHHBIE YYEOHUKHU U ydeOHbIE OCOOUS, aJaNTUPOBAHHBIE K OTPAHUYEHUSIM
3/10pOBbsl 00Y4aIOIINXCS] UMEIOIINECS B:

JJIEKTPOHHO-OMOINOTEUHBIX cHucTeMax «YHuBepcuterckas Oubmuoreka ONLINEY,
«Jlanby, «O0pazoBarenbHass  miarpopma  FOpaiity, «IPR SMART//IPRbooksy,
«ZNANIUM.COMp, «Aiibykc.py/ibooks.ru», «HarpmonanbHas 3JeKTpOHHas OuOIHOTEKA
(H2B)», snexkrponnas oudaunorexa Grebennikon,

¢benepanbHOM 00pa3zoBaTeabHOM moprane «IkoHoMuka. Couumosnorus. MeHemKMEHT,
cepBepe OpraHoB rocyaapctseHHoi Binactu PO «Odunuansuas Poccus» u ap.

Moryr ucnoib30BaTbcs  MH(OpPMAIMOHHBIE  CIIPABOYHBIE IPABOBBIE  CHUCTEMBI:
«Koncynprant [Imrocy, «I"apanT».

IIpoMexyTouHas arrecTanus U TEKYyIIUH KOHTPOJb MO JAUCLUIUIMHE OCYLIECTBISIETCS B
COOTBETCTBUHU C (POHJIOM OLIEHOYHBIX CPEICTB B (opMmax, aJanTHUPOBAHHBIX K OTPaHUYEHUSIM
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU 00YJaIOLIHXCS.

3agaHus IPEeIOCTaBISAETCS B TOCTYITHON (hopme:
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TS JTAT] C HApYIICHUSMH 3pEHUS: B YCTHOM hopme uitH B popMe IIeKTPOHHOTO TOKYMEHTA
C MCIIOJIb30BAaHUEM CIIEHUAIN3UPOBAHHOTO IPOTPAMMHOTO 00ECTICUeHHS,;

IUIS AL C HapyIIEHWSMHU Cllyxa: B Te4aTHOH ¢opMme mid B (opme 3JIEKTPOHHOTO
JOKYMEHTA.

IUISL AL, C HapyIIEHHsIMUA OIOPHO-/IBUTATENIFHOTO ammapaTa: B YCTHOW (opme WiIu B
neyaTHoO! Gopme, Win B PopMe IIEKTPOHHOTO TOKYMEHTA.

OtTBeTsl Ha BONPOCHI W BBINOJIHEHHBIC 3aJaHUS OOydaroUIMecs NPEJAOCTABIAIOT B
JTOCTyIHOU (hopme:

IS ML C HApYIICHUSIMH 3pEHUS: B YCTHOH (hOpMe HITH B TUCBMEHHOM ()OpME C TOMOIIBIO
accUCTeHTa, B (pOpMe 3JIEKTPOHHOTO JOKYMEHTa C HCIIOJIb30BaHUEM CIICUAIN3UPOBAHHOTO
POTrPaMMHOTO 00eCIICUCHHS

JUISL JIAL] C HApYIIECHUSIMH CITyXa: B 3JISKTPOHHOM BHJIE€ HJIM B MUCbMEHHOH (hopme.

UL ML ¢ HApyLIICHUSMH OIOPHO-IBUTATEIBHOTO armapara: B YCTHOW Qopme wim
nucbMeHHOW (opme, wim B (opMe BIEKTPOHHOTO JOKYMEHTa (BO3MOXHO C TIOMOIIBIO
ACCHCTEHTA).

JUisi MHBAIMIOB M JIMI C OTPAaHMYCHHUSMU 3/I0POBbsSI yUEOHBIC 3aHATHUSA 10 IUCIHILIIMHE
nposoasarcs B JIOT n/wmm B cienmaibHO 000py10BaHHOH ayJUTOPHUH:

CTEMAM3UPOBAHHBINA KaOWHET IS 3aHATHI C MAIOMOOMIIBHBIMH TPYIIIIaMH (CTYAECHTHI C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI): JKpaH, KOMITBIOTEPHI C MOJKIIOYEHHUEM K
JIOKAJIILHOW CETH MHCTHTYTa M BBHIXOJOM B MHTEpHET, 3BYKOBOH YCHJIMTENb, MYJIbTHMEAUNHBIHI
IPOEKTOp, CTOJIBI ayAWTOPHBIC, CTYJbs, TpHOyHa HACTOJbHAsA, JIOCKAa ayIUTOpHas, O(UCHBIC
Kpeciia, ClelHalIn3pOBaHHOE IIPOrPaMMHOE 00ECIICUeHHE.
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