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1. HaumeHnoBaHue TUCIUIIINHBI

Huctumnnaa b1.B.02.08 «CoBpeMeHHbIE TEXHOJIOTUH TPOTrPaMMHUPOBAHUS»

2. llepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 0CBOECHUSI 00pa3oBaTeIbHOM
nporpaMmmsl (nepe4eHb KOMIETEHUMI) ¢ yKa3aHUeM HHAUKATOPOB MX
AOCTHKEHMS W IVIAHUPYEMbIX Pe3y/IbTATOB 00y4eHHs M0 JMCUMILINHE

Huciumunaa b1.B.02.08 «CoBpeMeHHBIE TEXHOJOTHMH MPOrpaMMUPOBAHUS»
obecrnieurBaeT (HOPMUPOBaHUS CIECAYIOMMNX KommeTeHni HampasiaeHus 38.03.05
«buznec-unpopmaTuka:

Tabnmuua 1 — Komnerenuuu, gopMupyembie B pe3ysbTaTe W3YUYEHUS JUCHUIUTMHBI
«COBpEMEHHBIE TEXHOJOTHHM TPOrPAaMMHUPOBAHUA» HAMNpPABIEHUS IOATOTOBKHU

38.03.05 «busnec-uHbopMaTHKa

Kon Nuauxaropsl Pe3ynbTaTsl 00yyeHust (yMeHMS U
HaumeHoBaHue
KOMIIeT JOCTUIKEHM ST 3HAHUSA), COOTHECEHHbIEe C HHIANKATOPaAMHU
KOMIIETEeHIIM U
eHUMHU KOMIIETEeHIIU U AOCTUKEHHUS] KOMIIETEHIIMHU
VK-4 CrnocoOHOCTB 1. Ucnonb3yer 3HaTh: OCHOBHbBIE METO/IbI M CPE/ICTBA
HCII0JIb30BaTh OCHOBHBIEC METOIBI 1 | ITOJIyHCHHUA, IIPEACTABIICHNS, XPaHCHUA 1
NPUKIAHOE cpencTBa 00pabOoTKH TaHHBIX Ha Oa3e COBpPEMEHHBIX
IPOrPaMMHOE OJTy4eHus, Te)6(HOJIOFI/II/I MPUKIIATHOTO TTPOrPAMMHUPOBAHUS
obecrieueHre IpH | IPeJICTaBIICHH, ¥ a3 IaHHBIX.
YMeTs: IIPUMEHATH OCHOBHBIC METOABI 1
penieHun XpaHEHHUS U
60260 TKH TAHHBX CpEICTBA MOMYYEHUS], ITPEACTaBICHUSI,
npogeccronantH | 06p A | Xpa"eHus u 00pabOTKY TaHHBIX Ha Oa3e
BIX 3a/1a4

COBPEMEHHBIX TEXHOJIOTHH MPUKIAIHOTO
MIPOrpaMMHUPOBaHUS U 0a3 TAHHBIX

2. JlemoHCTpUpYyET

3HaTh: IIPUHIOMAIIBI UCITOJIB30BaHU A

BJIAJICHHE podecCHOHANBHBIX TAKETOB MPUKIIAIHBIX
npoheccHOHAIBHbIM | TPOTPaMM Ha 0a3e COBPEMEHHBIX TEXHOIOTHI
1 HaKEeTAMH MPUKIIAAHOTO IIPOrPaMMHPOBAHUS B 00pabOTKH
AHHBIX.
TIPUKITIATHBIX A
YMeTh: uenobp30BaTh MpodeccuOHaIbHEIC
MpOrpamMm.

HaKeTH! MPUKJIAIHBIX TPOrpaMM Ha 0aze
COBPEMEHHBIX TEXHOJOTHH MPUKIIATHOTO
MPOrpaMMHUPOBAHUS U 00paOOTKU JaHHBIX.

3. BeiOupaer

3HaTh: KpUTEPUH BHIOOPA MPUKIIATHOTO

HE0OX0IUMOe mporpaMmMHoe odecrieueHre Ha 6ase
IPUKIIA/HOE COBPEMEHHBIX TEXHOJOTHH MPUKIIATHOTO
NPOrpaMMHOE MPOrpaMMHUPOBaHUS U 00paOOTKH JaHHBIX B

obecrieueHne B
3aBUCUMOCTHU OT
peraeMon 3a1auu

3aBHCHUMOCTH OT PeIIaeMOoi 3a1aun

YMerh: BBIOpaTh MPUKIIAIHOE IPOrPAMMHOE
obecrieueHre Ha 0a3e COBPEMEHHBIX
TEXHOJIOTUH NPUKIAJHOTO IPOrPaMMHUPOBAHUS
1 00pabOTKU AaHHBIX B 3aBUCHMOCTH OT
pelaeMoi 3a1auun

4. Ucnonb3yer

3HaTh: MIPUHLMIIBI ¥ TPOLELYPHI

IPHKIIAJHOE UCIIOJIb30BaHUS IPUKIAIHOTO IPOrPaMMHOI0
TIPOrPaMMHOE oOecrieueHus IS pelIeHus] KOHKPETHBIX
obecrieueHne s MPUKIIAJHDIX 327184 HA 0a3e coBpeMEHHBIX
perenns TEXHOJIOTUH MPUKIIAAHOTO MPOrPaMMHUPOBaHUS

1 00pabOTKHU IaHHBIX.




KOHKPETHBIX
MPUKIAIHBIX 33/1a4

YMeTh: IpUMEHUTH IPUKIAIHOE IPOrPaMMHOE
obecrieueHue JUTsl peIeHs] KOHKPETHBIX
MPUKIAAHBIX 33724 C UCIIOIB30BAHUEM
COBPEMEHHBIX TEXHOJIOTUH MPUKIIATHOTO
MIPOrpaMMUPOBAHUS U 00paOOTKK JTaHHBIX

YK-10

Cnoco0HOCTh
OCYLLECTBIATH
TIOMCK,
KpI/ITI/I‘-IeCKI/I
aHAIM3UPOBATH,
000011aTh ¥
CHUCTEMATU3UPOBA
Tb UH(OPMALIHUIO,
HCIIOJIL30BaTh
CUCTEMHBIHN
MOAXO0JT JIJIS
perenus
IIOCTABJICHHBIX 34
a4

1. Yerko onuckIBaeT
COCTaB M CTPYKTYpPY
TpeOyeMBbIX TaHHBIX
U nHpopMaImH,
IPaMOTHO peajn3yeT
IPOIIECCHI UX cOopa,
00paboTKu n

3HaTh: COCTaB U CTPYKTYPY TpeOyeMbIX
JAHHBIX, METO/IBI UX cOopa, 00paboTKH U
HMHTEPIIPETaluU

YMeTh: 4eTKO OIHCBHIBATH COCTAB M CTPYKTYPY
TpeOyeMbIX JaHHBIX U HH(pOpMAIIHK, TPAMOTHO
pean30BBIBATH MPOLECCH MX cOopa, 00paboTKH
U UHTEPIIpETalUU

MHTEPIPETAIUH.

2. O00OCHOBBIBAET 3HaTh: Teopernueckne OCHOBBI TOHUMAHUS
CYLIHOCTh MPUPOIBI BApHAOETLHOCTH

HIPOHUCXOIAIIETO, VMerh: 000CHOBBIBATh CYITHOCTb

BBIABJIACT MIPOUCXO/ISIIETO, BBISBIATH 3aKOHOMEPHOCTH,
3aKOHOMEPHOCTH, HNOHUMATh TPHPOJTY BapruabeTbHOCTH
MMOHUMAET MPUPOIY

BaprabeTbHOCTH

3. ®opmyaupyeT 3HaTh: TEOPETHYCCKUE OCHOBBI METO/IOB
HpH3HAK OIICHKHU Pe3yJIbTaTOB KiacCH(UKAIINH,
KIaccuUKaLH, NPHUKIJIAJIHOE HA3HAYCHHUE KITaCCU(DUKAIIMOHHBIX
BBIZICIISET Tpymt.

COOTBETCTBYIOLIUE YMerb: hopMyIHpOBaTh MPU3HAK

€My I'PYIIIbI KITacCH()MKALINH, BBIICTATH COOTBETCTBYIONIHE
OJTHOPOIHBIX €My IPYIIIbl OAHOPOAHBIX "00BEKTOB",
"06BEKTOB", UICHTH(QUIIIPOBATH OOIIIHE CBOWCTBA
MIEHTHOULEPYET 9JIEMEHTOB THX I'PYIII, OLICHUBATH ITIOJTHOTY

oO1ue cBoicTBa
9JIEMEHTOB ITHX
TPYIII, OICHUBACT
MOJIHOTY
pe3yJIbTaTOB
KJaccuukanuu,
[TOKa3bIBAET
HPHKIIATHOE
Ha3HaYeHUE
KJIaCCH(PHKAITMOHHBI

X Ipyni

PE3YJIbTATOB KJIACCH(HUKAIINY, TTOKA3hIBATH
MIPHUKIIATHOE Ha3HAYEHNE KIIaCCU(UKAITNOHHBIX

TpyIIL.

4. I'paMOTHO,
JIOTHYHO,
apryMEHTHPOBAHO
bopmupyet
COOCTBEHHbIE

CYXKACHHUA U OLICHKH.

OTtnuyaer GaxTsl OT
MHEHUH,
UHTEpIIpETALNi,
OLICHOK U T.J. B
pacCyXIeHUsX
JAPYrUX Y4aCTHUKOB
JEATEIbHOCTH

3HaTh: OCHOBBI TPAMOTHOM, JIOTUYHOM,
apryMEeHTHPOBaHHON (HhOPMYTHPOBKH
COOCTBEHHBIX CYXKJCHHI U OIEHKH.

YMeTh: rpaMOTHO, IOTUYHO, apPTYMEHTUPOBAHO
(hopMHUpPOBaTH COOCTBEHHBIE CYXKICHUS U
oneHkd. OTiMyaTh (PakThl OT MHEHUH,
WHTEPIPETAINii, OIIEHOK | T.J. B PACCYKICHUIX
JIPYTUX YYaCTHUKOB JIEATEIIEHOCTH




o. 3HAaTh: TEOPETUUCCKHE OCHOBBI CHCTEMHOI'O
ApPryMEHTUPOBAHHO | ONMHMCAHHA

H JJOTUIHO YMeTh: apryMEHTHPOBAHHO H JIOTHYHO
OpCACTaBIIACT CBOKO | mpencTaBiiATh CBOKO TOUKY 3PEHHUS
TOYKY 3pE€HUS IIOCPEACTBOM U HAa OCHOBE CUCTEMHOI'O
IIOCPEACTBOM U Ha onucaHus

OCHOBE

CHUCTCMHOI'O OITMCaH
us

3. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

Huciumunaa b1.B.02.08 «CoBpeMeHHBIE TEXHOJIOTMH MPOTrpaMMUPOBAHUS»
ABJIAETCS JTUCUUIUIMHOM MOAYJs mNpeanpoduiabHOro npodeccuoHaNIbHOrO LHKIIA
NOJIrOTOBKM OakanaBpoB 1o HanpasieHuto 38.03.05 «busnec-unpopmarrkay.

[Iporpamma wu3yueHHs] JTUCUMIUIMHBI COCTAaBJI€HA C Y4Ye€TOM TpeOOBaHUM,
ycTaHoBlieHHbIX cooTBercTByomuM OC BO  ®unynuBepcurera. HM3yuenue
TUCIUIUIMHBI 0a3UpyeTCs Ha 3HAHUSAX, MPUOOPETEHHBIX CTYIACHTAMHU HaIPaBICHUS
38.03.05 «busnec-undopmarrka» B TpoIEcCE MPEAIICCTBYIONIET0O OCBOCHUS
TUCIUIUTMH « KOMITBIOTEPHBIN MPAKTUKYM» U « AHAIHU3 JaHHBIX).

B cBoio ouepenp, uszydeHue AUCHUIUIMHBI «COBpPEeMEHHBbIE TEXHOJIOTUU
IPOrPaMMHUPOBAHUA» TO3BOJIUT KOHKPETHU3UPOBATh MOJYUYECHHbIE 3HAHUSA, YMEHUS,
HaBBIKM IPUMEHUTEIBHO K 00paboTKe U aHaIM3y SKOHOMUYECKUX JTAaHHBIX.

3HaHMS M HaBBIKM, I[IOJIy4YEHHBIE B IIPOLECCE H3YYEHUS JUCLUIUINHBI
«CoBpeMEHHbIE TEXHOJIOTMH MPOTrPaMMHUPOBAHUSI» MOIYT OBITh HCHOJIb30BaHBI
CTYJAEHTaMHU TIpM HANMCAHWU BBIIYCKHOW KBaJM(UKALMOHHOW (OakanaBpCKOif)
paboThl, B Mpollecce pelIeHus Kpyra 3ajgad Npo(ecCUOHAIbHON NeATeIbHOCTH B
NalibHEUIIEM. SBISETCA 3aBEPIIAONICH TUCIUTUIMHON MOIYJIS.

4. O0beM IMCHUIIMHBI B 324€THBIX ¢IHHULAX U B AaKAJleMHYECKHX 4acax ¢
BbljleJIeHHEeM 00beMa ayJAMTOPHOI (JIEKIIMHA, CEMUHAPBI) U CAMOCTOSITEIbHOM
padoThl 00y4al0IIMXCSI

Hnst manpasnenust noarotoBku 38.03.05 «busznec-undopmarukay, mpopuib
«bu3HeCc-aHATUTHKA» TI0 OYHO-3a0YHOM ¢opMe o0ydeHus oOmas TPYI0EMKOCTh
JTUCHUTUIMHBI cocTaBisaeT 3 3a4. e., 108 gacos (Tabmnuma 3).

Tabmunma 3 — TpymoeMkocTh AucHMIUIMHBI — «COBpEMEHHBIE  TEXHOJOTHH
MIPOTPAMMUPOBAHHSI»
Hanpasnenne moarorosku 38.03.05 «buznec-
HHPOPMATHKAY
Bug OuHo-3049Has popma
yaeOHOMH paboThI obyuenust (1 kypc)

BCETO Cem 3
O0mas Tpy10éMKOCTh 3/108 3/108
AMCHUNIMHDI
Konmaxmmnaa padoma - 20 20




Ayoumopnuie 3anamus

Jexyuu 8 8
CeMuHaphl, IpaKTHUECKHE 12 12

3aHSTHSI

Camocmosamenshas paooma 88 88

Bup Tekyiero KOHTposs KOHTPOJIbHAs paboTa KOHTPOJIbHAs paboTa
Bun npomexxyrounoit 3auer 3auer
aTTeCTAIMH

Bun Tekymiero KOHTpOJs — KOHTPOJIbHas padoTa.

5. Conep:xaHue IUCHUIVIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aejaam)
AUCHUILIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMHUYeCKHX Yacax) 4 BUJA0B
yueOHbIX 3aHATHH

5.1 Conep:kaHue IMCUUIINHBI

Tema 1. BBegenune B nporpaMMupoBaHue Ha sisbike Python

3ajaun  aHanM3a  JIaHHBIX, TMOHATHE  HabOopa  maHHbIX  (dataset).
[ToaroroBUTENBbHBIC ONEPALINH JIJIS BHITIOJIHEHUS aHAJIN3a JJAHHBIX: 3arpy3ka JaHHBIX,
TpaHcopMalusd JaHHBIX, HM3yYEHUE [AHHBIX, OYMCTKA JaHHBIX, BHU3yaJIH3alUs
TaHHBIX. TeXHOJIIOrMYecKuil CTeK aHaliu3a JaHHBIX, MMOCTPOEHHBINM Ha 0asze s3bIKa
nporpammupoBanus  Python. SI3pik  mporpammupoBanusi Python: ocHOBHBIE
XapaKTepUCTUKH, BO3MOXKHOCTH S3bIKa Ui PEIICHHs 3aj]ad aHalu3a JaHHbIX U
MalmHHOro o0ydeHnus. Bepcun si3pika nporpamMmmupoBanust Python, muctpuOyTussl u
oubnuorexku Python. 3nakomcTBO ¢ guctpubyruBoM Anaconda u cocTtaBoM
MHCTPYMEHTOB JJIA 3a/1a4 aHajiu3a JaHHBIX U MAIIMHHOTO OOYy4YeHHs, BXOMSIIHUX B
muctpuOyTuB. MHTEepakTHBHAs oOosiouka IPython notebook: mpuHIMIIEI pabOTHI H
NpUMEHEHHE JIJIsl PEIICHUs 3a7]a4 aHalu3a JaHHBIX 1 MAIlIMHHOTO 00yYEeHUSI.

Tema 2. OcHOBHbIEe CHHTAaKCHYeCKHe KOHCTPYKIuu Python

3HaKOMCTBO C THUIIAMU JaHHBIX U OTIEPAIMSIMU, TIEPEeMEHHBIMU. Bo3MokHOCTH
pabotel co ctpokamu B Python. OcHOBHBIE omepanuy HaJ CTpokamMu, QYHKIHUHU H
MeTonbl Uit  paboTrel co crpokamu. CrTpykTypa mporpammbl. HHCTpyKiuu
BBIDOKEHUM, OINEpaTopbl CpaBHEHWS, JIOTMYECKHE oOmepaTtopbl. MHCTpyKuus
BeTBNeHus if...else. MucTpykms nmukna while. Mactpykuus nukna for u MacTpykinu
break, continue, pass, else. Pabora co cmuckamum B Python. Co3manume crmcka.
Omneparuu Haj crnuckamu. [lepebop smemeHTOB crucka. MHOTOMEpHBIE CHHCKH.
Mertonpr cniuckoB. Koprexn. Pabota co cnoBapsmu B Python. Co3manme crmoBaps.
Omnepamuu Haj cinoBapsimu. [lepebop snemeHTOB cioBapsi. Metoasl s pabOThl CO
cinoBapssMu. MHOKeCTBa

Tema 3. ba3oBble TeXHOJOIrHH JJI1 AHAJIU3A JaHHbBIX

3HakoMCTBO ¢ OubiamoTexkamMu numpy u pandas u pemieHreMm 0a30BbIX 3a]a4y
MOATOTOBHUTEIBHBIX OTEPAIil IS BBIMOTHEHUS aHATN3a JAHHBIX C MOMOIIBI0 THX
oubmmorek. [ToctaHoBKYM 3a/1auy MaIMHHOTO OOy4deHusi. OObEKThI U MPU3HAKU. THUIIBI
MPU3HAKOB: OMHAPHBIC, HOMUHAJILHEIE, TIOPSAIKOBBIE, KOJIMYECTBEHHBIC. THIBI 3a1a4



MalmIMHHOrO  00y4yeHuMs:  KjaccUUKalusi,  perpeccus,  MPOTrHO3UPOBAHHE,
kinactepusauus. [lpuMmepsl 3anay, pelmaeMblX METOAAaMU MAIIMHHOTO OO0Yy4YEeHUS.
[Ipo6nema Heno00OyueHUs / mepeoOyUeHus.

Tema 4. Texnosiornu padoThbl CO CTPYKTYPHPOBAHHBIMHU JAHHBIMH

O030p TEXHOJOTMW XpaHEHUs JaHHBIX: (AUJIOBBIX CHCTEM, PEISILIUOHHBIX
CYB]Jl, OLAP, Data Warehouses, He pensamuonasix (“NoSQL”) 06a3 gaHHBIX.
CpaBHUTENBHBIN aHAN3 U 00JIACTU MPUMEHEHUS PA3IUYHBIX TEXHOJOTUA XpAHEHUS
unpopmanuu. Pabora c¢ ¢aitnamu. Pabota ¢ pensunoHHbIMM 0Oa3aMH [aHHBIX Ha
npumepe SQLite. KpaTkuii 0030p OCHOBHBIX BHJOB HE PEISLUOHHBIX 0a3 JaHHBIX:
XpaHUJUIL  «KJIOU-3HAUEHUE», XPaHWIMILE CEMEUCTB KOJOHOK, JTOKYMEHTO-
opuentupoBanHas CYB/I, 6a3 nanubix Ha ocHOBe rpadoB. CpaBHUTEIBHBIN aHAINU3 U
o0NacTM TPUMEHEHHs] HE pENALMOHHbIX 0a3 JaHHBIX. XpaHeHHWe U OOMeH
CTPYKTYPUPOBaHHOM MH(pOpMalMeil B BUJIE JOKYMEHTOB Wi coolieHuit. dopmatsl
NpE/ICTABIICHUsI TEPEHOCUMON CTpyKTypupoBaHHOW wuHPopMauuu. CpaBHEHUE
pPa3IUYHBIX TPUHLHUIOB TPEACTABICHUS  CTPYKTYpUPOBAaHHOW HMHQOpMaIUu:
3aKpBITBIE U OTKPBIThIE (hOpMaThl, OMHAPHOE M TEKCTOBOE INMPEJCTaBICHUE JIaHHBIX.
VYHuBepcanbHbie (opMaThl XpaHEHUsI CTPYKTYPUPOBAHHON HH(popManuu (pa3MeTKu
nokymentoB): CSV, XML, HTML (XHTML), JSON. S3pik pasmerku XML:
OCHOBHBIE TPUHIMIBI TOCTpOCHHs U crnenuduka ucnoib3oBaHus. I[locTpoenue
cxembl okyMeHTa ¢ nomoiibio XML DTD wim XML Schema. HTML (XHTML) —
ormuune ot XML, cnenuduka wucnonp3zoBaHus. Dopmar TIpeACTaBICHUS
CTpykTypupoBaHHOM wuHpopmaruu JSON: NOpUHIUIB TMOCTPOEHHUS, crenuduka
UCITOJIb30BAHMUS.

Tema 5. TexHosioruun 00padoTKM JAHHBIX

3HAKOMCTBO C pa3jIMYHbBIMU KJAacCaMU HH()OPMAIMOHHO-aHATUTUYECKUX
cucreM. Texnonoruu Data Mining. TexHonoruu aHanu3a 00JbIIMX 00BEMOB JaHHBIX
(Big Data): mpuuuHbl BOBHUKHOBEHHS, OCHOBHBIE OCOOCHHOCTH () YHKITMOHUPOBAHUS
u crnenuduka cosznaHug NpwiokeHUd. CpaBHUTENBHBIN aHAW3 Pa3IUYHBIX
MOJIXO/IOB K aHaM3y IKOHOMHYECKH 3HAYUMON MHGOPMAIIMH: OT TOCTPOSHHUS CUCTEM
OTYETOB JI0 AJTOPUTMOB MAIIUHHOTO OOydeHus. (OcCOOEHHOCTH TOCTPOCHUS
MH(POPMAIIMOHHO-aHATUTHYECKUX CUCTEM C NMPUMEHEHHEM aJTOPUTMOB MAalIMHHOTO
oOyueHusi. OCHOBHBIE 3Tanbl CO3/aHUs MH(POPMALMOHHO-aHAIUTUYECKUX CUCTEM C
UCIIOJIb30BaHUEM AJITOPUTMOB MAIIMHHOTO O0y4YEHUS.
5.2 Y4eOHO-TeMaTHYeCKHUH IIaH

TeMbl AUCHUTIIMHBI U BUABI 3aHATHH I HampaiaeHus noarotoBku 38.03.05
«buzHec-un(popmaTHKay, mpeacTaBieHbl B Tabmuie 4

Tabmuua 4 - PacnpeneneHue OIKeTa BPEMEHU MPU U3YYEHUH JTUCHMILUIMHBI
«COBpEeMEHHBIC TEXHOJIOTHH MPOTPAMMHUPOBAHUS» JJISI HAMPABJICHHS MOATOTOBKHU
38.03.05 «busnec-uapopmartukay, npod b «busznec-ananuTHKa»

Ne | HaummeHoBaHUE TEMBI TpynoeMKocTh B 4acax DopmbI
(paznmena) TEKYIIETro
JUCITUTUTUHBI KOHTPOJIS




yCIIEBaEMOCTH
AymutopHas pabora CamocrosTens
s ol o, 8 B Has paboTta
@ S| 2 |¢ 8 |unTepakTH
© E £ = E BHBIX
= = a dopmax
1. | Beenenue B 22 7 4 3 3 15 CamocTosTenb
IPOrpaMMHUPOBAHUE HBIE PaOOTHI.
Ha si3b1ke Python VYuyacTue B
2. | OcHOBHBIC 22 7 3 4 4 15 peLICHUH
CHHTaKCUYECKHE 3a7a4d Ha
KoHCTpyKumu Python MPAaKTUIECKUX
3. | ba3oBble TexHONOTHI 22 7 3 4 4 15 3aHATHUIX.
JUISl aHAJIM3a JAHHBIX KontponsHas
4. | TexHonoruu paboOTHI 21 7 3 4 4 14 pabora.
co
CTPYKTYpHUPOBaHHBIM
Y JIaHHBIMHU
5. | Texnonorun 21 6 3 3 3 15
00pabOTKH JaHHBIX
KonTtpousb
NTtoro: 108 34 16 18 18 74

5.3 Conep:kaHue CEMHUHAPOB, MPAKTHYECKUX 3aHATHH

Lens mpakTudyeckux 3aHiATHH 1O aucuurimHe «CoBpeMEHHbIE TEXHOJIOTUU
NPOTPAMMHUPOBAHUSA» — 3aKpEIUICHUE TEOPETUUYCCKUX 3HAHHWM, OCBOCHHE METOJ/IOB
(MHAHCOBBIX BBIYHCICHUHN, (OPMUPOBAHWE HABBIKOB IPOBEJICHUS PaCyUETOB,
KOHTPOJIb BBINIOJIHEHUS 3aJlaHUid  JJI  CaMOCTOSITENIbHOM — paboThl.  3aHATHSA
IPOBOJIATCS B aKTUBHOW W MHTEPAKTUBHOHN (hOpMax C MPUBJICUCHHUEM BCEX CTYICHTOB
K O0OCyXJaeMbIM BOIpPOCaM, BBIOOPY ONTHUMAJBHBIX CIOCOOOB  pEIICHUS
NpaKTUYECKUX 3aj[ad, YTO CIIOCOOCTBYET MPO(eCCHOHAIEHOMY Pa3BHTHIO JTMYHOCTH
Oynymero OakanmaBpa. CojaepaHuE TNPAKTHUECKUX 3aHITHA TPEJCTaBICHO B
Tabnure 6.

Tabnmuna 6 — ComepkaHuE CEMHHAPOB, MPAKTUYECKUX 3aHATUNA TO JUCIMILINHE
«CoBpeMeHHBIE TEXHOJOTUU TPOTPAMMHUPOBAHUSA\» JIJISI HAMPABICHHUS IOJTOTOBKU
38.03.05 «buznec-uadopmatrka

HanmeHnoBanue Ilepeyens BONPOCOB 1151 00CYKACHUS HA ®opMbl IPOBEICHUSA

TeM (pa3/esioB) CEMHHAPCKHX, IPAKTHYECKUX 3aHATHAX, 3aHATHH
AUCHMILINHBI PeKOMeHAyeMble HCTOYHHKH U3 pa3aesaos 8,9

Bsenenue B N3yueHue TeXHOJIOrMYECKOTO CTEKA WNHpuBunyaibHOE

IIPOrpaMMHPOBA |aHAJIN3A JAHHBIX, IOCTPOEHHOTO Ha Oa3e BBIIIOJIHCHUE 3aJaHUH,

HUE Ha s3bIKe  |A3bIKa mporpaMMupoBanus Python. IpyIIoBoOH pa3dop

Python Pexomentyembie ucTouHuku: 8.1 - 8.4; pE3yIaBTaTOB

BBINIOJIHEHWS 3a1aHUN




OcHoBHbIE N3yuenne 6a30BbIX KOHCTPYKLUH SI3bIKA NupuBunyansHoe
CHHTaKCHYeCKHue | TporpaMmmupoBanus Python. BBIIIOJIHEHUE 33/1aHUH,
KOHCTPYKLIUHU Pexomenyemsbie ucrounuku: 8.1 - 8.4; TPYNIIOBOH pa3dop
Python pe3yabTaToOB
BBIIIOJIHCHMS 3aJaHUI
basoBblie 3HaKOMCTBO C UH(OPMAITHOHHBIMH NuauBuayanbHoe
TEXHOJIOTUU JIJIs [ TEXHOJIOTMSIMU aHaju3a AaHHbIX Python. BBIIIOJIHEHUE 33/1aHUH,
aHanu3a qaHHbIX | Pekomenayembie uctounuku: 8.5; 8.8 - rpynmnoBoi pazoop
8.12 pe3ynbTaToOB
BBIITOJIHEHM S 3aJaHU I
Texnonorun N3yuenne npumepoB pabotel ¢ ¢opmaramu CSV,|MHauBuayasbHOE
paboThI co XML, XHTML, HTML, JSON 1npu mnoMOIIM | BBINOJHEHUE 3aJaHUH,
CTPYKTypHpoOBa |0mOmuoTek Ha s3blke Python, mnpoektupoBanue|rpynmnoBoi pazdop
HHBIMU COOCTBEHHOTO TPHIIOKEHMSI, PabOTAIOIIEr0 C OJHHUM |pe3yJIbTaTOB
JAaHHBIMU 13 JaHHBIX (OPMATOB. BBITNIOJIHEHUS 3aJJaHUM
Pexomennyemsbie ucrounuku: 8.2 - 8.5; 8.8 - 8.12
Texnonornn N3yuenne mnpuMepoB TMOCTPOCHMS aHAIMTHYECKUX |IHIMBUAYyanbHOE
00paboTKu WHCTPYMEHTOB Ha s3bike Python, mnpoexTHpoBaHUE |BBINOIHEHNE 3aJaHU,
JTAHHBIX WHCTPYMEHTApUsl aHajdu3a JaHHBIX COOCTBEHHOTO|TPYNIIOBOM pa3bop

pe3yIAbTATOB
BBIIIOJTHEHUS 3alaHuH

TIPHITOKCHHS.
Pexomenyembie ncrounuku: 8.2 - 8.5; 8.8 - 8.12

6. [lepeyeHb yueOHO-MeTOAUYECKOT0 OOecnieYeHUsI 1JIsl CAMOCTOSATEILHOI
padoThI 00YYAKOIIMXCS MO JUCIIUIIHHE

6.1 Ilepeyensb BONPOCOB, 0OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
AUCHUILINHBI, GOPMBbI BHEAYAUTOPHOI CaMOCTOSAATEJILHOH PadoThI

OcHOBHasi 1eb CaMOCTOSITENIBHOM pPAabOThI  CTy[E€HTa TMPU H3YyYCHUU
nucuUIUIiHbl  «COBpPEMEHHBIE TEXHOJIOTUHA MPOrPAMMHUPOBAHUSI» — 3aKPEHUTh
TEOPETHYECKUE 3HAHUS, IOJYYEHHbIE B XOJ€ JIEKIHOHHBIX 3aHIATUN, TIyOOKO
M3Y4YUTh, UCIIOJIB30BAB PEKOMEHAOBAHHYIO JIUTEPATypPy, a TAKKE JEKIHH IO KYypCy,
OCHOBHBIE TEOPETUYECKUE AaCIMEeKThl JUCIMIUIMHBL, CBSI3aHHBIE C METOJaMu
IIEHO00pa30BaHHUS.

CamocrosiTenbHass paboTa CTyleHTa B TMPOILECCe HM3YUYCHUS JAUCITUTUTMHBI
BKJIIOYAET:

—OCBOCHHME PEKOMEHJOBAaHHOW MpernojaBaTeleM IO JaHHOW JUCUUILIMHE
OCHOBHO M JOMOJHUTEIbHON YyUeOHOU TUTEpPaTyphI;

—HU3y4YeHUE KOPHOPATUBHBIX OOpA30BaTEIbHBIX PECYPCOB (AIEKTPOHHBIE
Y4eOHUKH, dJIEKTPOHHBIE OMOIMOTEKH, DIICKTPOHHBIE BUACOKYPCHI U JIP.);

— BBITNIOJIHEHHE JIOMAIIIHUX 3a/laHUM B BUJI€ PEIICHUS OTACJIbHBIX 33/1a4;

—CaMOCTOSITeNIbHBIN nouck nHpopmaiuu B MIHTEpHETE;

— BBITNIOJIHEHUE KOHTPOJIbHOU pabOoTHI;

—KOHCYJIbTAI[UU TIO HauboJiee CI0KHBIM BOIIPOCaM;
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—ydacThe B palboTe BHIEO-KIyOa mo kKadeape M €XEeroaHbIX CTYACHUECKHX
HAYYHBIX KOH(EepeHIUX;
—IOATOTOBKY K AK3aMEHY.
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Tabmuuma 7 — IlepeueHb BOIPOCOB, OTBOAMMBIX HAa CAMOCTOSITEILHOE OCBOCHHUE
oOy4JaromuMucs IUCUUIIIUHBL «COBpEMEHHbIE TEXHOJOTMU MPOrpaMMHPOBAHMUS»
HanpasieHus noaArotoBku 38.03.05 «buszHec-uHpopMaTuka»

HaumenoBanue
pa3jaesioB, TeM,
BXOAAIIHUX B

Yka3zanue pa3aelioB U TeEM,
OTBOAMMBIX HA
CaMOCTOATECJIbHOC OCBOCHHUE

®opma BHeay M TOPHOI
CaMoOCTOSITeIbHOM PadoThI

AUCHHILTHHY 00yJa I IMMHCS
Brenenue B 3HaKOMCTBO C HMHTEPAKTUBHOM | paboTa ¢ TUTEPATYPOIi;
nmporpaMMmupoBanue Ha | obomoukoii IPython notebook. | pabora ¢ 3nmeKTpOHHBIMHE

s3bpike Python

N3yuenne npuHUOUIOB pabOTHI B
000I104Ke

HMCTOYHHKAMU; pa3paboTKa
aJICOPUTMOB U IIPOTPaAMM.

OcHoBHbIE
CUHTAKCHUYECKHE
KoHCcTpyKuuu Python

PaGoTta c MHOKECTBaMH,
TeHEePaTOPhI CIIMCKOB U CIIOBAPCH.

paborta ¢ IuTeparypoii;
paboTa ¢ 3IEeKTPOHHBIMU
HMCTOYHHKAMU; pa3padoTKa
aJICOPUTMOB U IIPOTPaAMM.

ba3oBrie TexHOJIOTUN
IUTSL aHAIM3a JaHHBIX

3HaKOMCTBO ¢ OuOnHoTEeKamMu
numpy u pandas u perieHueM

0a30BBIX 3a1a4
MOJATOTOBUTCIBHBIX onepauuii
JJIA BBITTIOJTHCHU A aHaJIn3a
JaHHBIX (o} IIOMOIIIBHO ATHUX
OuOINOTEK

paboTa c nTuTepaTypoii;
paboTa c 31eKTPOHHBIMU
HMCTOYHHKAMU; pa3padoTKa
aICOPUTMOB U IIPOTPaMM.

Texnonoruu paboThI CO
CTPYKTYpUPOBaHHBIMHU
JTaHHBIMH

N3yuenne 6mubmmorek Python mis

pabotr ¢ nmaHHBIMH B (opmaTax
XML, XHTML, HTML, JSON

paboTa ¢ TUTEepaTypoi;
paboTa ¢ AICKTPOHHBIMU
HMCTOYHHKAMU; pa3padoTKa
QITOPUTMOB H ITPOTPAMM.

Texnonorun 06paboTKH
JTaHHBIX

Nzyuenne 6ubmmorek Python ms
aHaJN3a JJaHHBIX

paboTa ¢ TUTEepaTypoi;
paboTa ¢ 3JIeKTPOHHBIMHU
UCTOYHHUKaMU; pa3paboTKa
QITOPUTMOB H ITPOTPAMM.

6.2 Ilepeyennb BONPOCOB, 32/1aHUIi, TeM IJI1 NOATOTOBKHU K TeKYIIEMY

KOHTPOJIIO

[IpoBenenne caMOCTOSITENIBHON PabOTHI MpeAroaraeT padoTy ¢ KOHCIIEKTaMHU
JIEKIIUN, pEIIeHHE 3a4a4 110 TeMaM JUCITUIUIMHEI, TTOJTOTOBKY KOHTPOJIBHBIX PadoT.

Texymuii KOHTPOJIb OCYHIECTBISIETCS B XOAE€ Y4YeOHOro rmporecca H
KOHCYJIbTUPOBAHUSI CTYACHTOB, MO pE3yJbTaTaM BBIIOJHEHUS CaMOCTOSITEIbHBIX
pabot. OcHOBHBIMH (pOpPMaMU TEKYIIETO KOHTPOJIS 3HAHUM SIBIISIOTCS :

— 00CYXJICHUE BBIHECCHHBIX B IUIAHAX CEMUHAPCKUX (MPAKTUYCCKUX) 3aHITHIA
BOIIPOCOB TEM U KOHTPOJBHBIX BOIPOCOB;

— pelieHue 3amad, TECTOB W HUX OOCYXICHHE B TOYKHA 3PCHHS YMEHHUS
dbopMynHpoBaTh BBIBOJBI, BHOCHTH PEKOMEHIAIMM W TPUHUMATH aJ[CKBATHHIE
YIpaBJIECHYECKUE PEIICHUS;

— BBINIOJIHEHUE KOHTPOJIBHOM padOTHI;

O mnoaxole K OUEHKE 3HAaHUW CTYJEHTOB MpernojiaBaTesib HH(QOpMUpPYET
CTYy/ICHTOB Ha I€PBOM CEMHHApPCKOM (MpakTU4YecKoM) 3aHsTuu. Ha mnocnennem
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CEMHHAPCKOM (MPAKTUYECKOM) 3aHSITHM CTYAEHTaM COOOILAETCsl OLIEHKA, KOTOPYIO
OHM TOJIYYalOT MO uToraM paboTel B ceMecTpe. CTyJEHThl MOTYT YJIy4YIIUTh CBOIO
OLICHKY MO0 UTOraM paboThl B CEMECTPE 3a CUET OTPAOOTKH MPOMYIIEHHBIX 3aHATUU.
OtpaboTKa MPONYCKOB, UMEBIIUX MECTO MO MPUYMHE PabOTHI CTYJEHTOB BO BpEMs
3aHATHUM, HE JOIIYCKACTCA.

[IpoMexyTOUHBI KOHTPOJL 1O YyueOHOM auciuruinHe «COBpEeMEHHbIE
TEXHOJIOTMM NPOrpaMMHUpOBaHMsS» HanpaiaeHus noarotoBku 38.03.05 «bwusnec-
uHpopmatuka», npoduisa «MUT-meHemxMeHT B Ou3Hece» MpPOBOAUTCS B (opme
HK3aMeHa B YCTHOW MJIM MUCbMEHHOUN (popMe B BHJI€ OTBETOB Ha BOIPOCHI.

Kpurepun 6anibHO-pEUTUHIOBONM OLIEHKH TEKYIIETO KOHTPOJS yCIeBAEMOCTH
colepKarcsi B COOTBETCTBYIOIIMX METOJMYECKUX pPEKOMEHAAIUsIX Kadeapsl
«Marematnka U ”HGOPMATHUKAY.

IIpuMepHbIii BAPDMAHT 3aJaHMH KOHTPOJBHOH padoThl

1. [TponiegypHOE TIpOrpaMMHUpPOBAHUE

1.1. Ctpoku 1.1.1. uBepTUpOBaTH MOCIEAOBATEIBHOCTh CJIOB, Pa3eICHHBIX
sansateiMu.  [Ipumep: ctpoka 'SIX, SEVEN, EIGHT, NINE, TEN' O6yzner
npeobpaszoana B: 'TEN, NINE, EIGHT, SEVEN, SIX' 1.1.2. Ha ocHOBe cTpOKH,
OpEeACTABIAIOMIE ©3 ceds TPEIokKEHUEe, TTOCTPOUTh BIIOKEHHBIA  CIHCOK,
coJiepKallnii CUMBOJIBI BCeX CJIOB B mpemiiokenun. [Ipumep: ctpoka 'Eeny, meeny,
miney, moe; Catch a tiger by his toe.' 6yger npeoOpasosana B: [['E', 'e', n', 'y'], ['m’,
‘e, e, Yy, ['mey i Y e Yy, ['me, o e, [C Yt e, e, [T, [t i g e
['D', 'y'], ['h', 1, 's'], ['t', '0', 'e']] 1.1.3. B cTpoke, coaepkaiei mociie1oBaTeIbHOCTh
CJIOB, pa3/leJICHHBIX 3alAThIMU yIaJUTh BCE HEUeTHbIE ciioBa. OTBET MPEACTABUTH B
Buge ctpoku. Ilpumep: ctpoka 'SIX, SEVEN, EIGHT, NINE, TEN' Oyzer
npeobpazoBana B: 'SIX,EIGHT,TEN' 1.1.4. U3 cnucka COHCKOB »3JlIeMEHTaMHU
KOTOPOTO SIBIISIIOTCSI TEKCTOBBIE CHMBOJIBI COOpAaTh CTPOKY, B KOTOPOW BIIOKCHHBIE
CHUCKA OOBEIUHEHBI B CJIOBA, a CIIOBAa 4epe3 3alATyl0 OOBEAUHEHBI B CTPOKY.
[Mpumep cnucok Buaa [['E', ‘e, 'n', Y], ['m’, ‘e, ‘e, 'n', 'y], [m', T, 'n', ‘e, 'y], [m’, "0,
'e']] Oymet mpeobpazoBaH B cTpoky ‘Eeny,meeny,miney,moe’ 1.2. I'ereparopsr 1.2.1.
Hcnonb3ysi TeHepaTop CHHCKOB (M HE HMCIOJIB3ys KOJA BHE HEro) mpeodpa3oBaTth
CTPOKY MO CIEAYIOUIEN JOTUKE: ISl KaKIOr0 CUMBOJA UCXOJHOM CTPOKHU CO3/1aTh B
UTOTOBOM CIIUCKE CTPOKY, COJEpKaIlyl0 KOMHM CHUMBOJA B KOJMYECTBE, PABHOM
HOMEpY CHMBOJIAa B UCXOJIHOM cTpoke. [Ipumep: 'abed' -> ['a', 'bb’, ‘ccc’, 'dddd’] 1.2.2.
Ucnonws3ysa renepatop cioBapeil (M HE HUCHOJB3Yysl KOJ BHE HEro) MHBEPTHUPOBATH
CJIOBaph, T.€. CAENATh KIIOYM CJIOBaps, €ro 3HAYCHUSIMH W HA0O0OpOT. 3HAYCHWS,
KOTOpbhIE B MCXOJHOM CIIOBAape MOBTOPSIOTCS HE MOOABIATH B WTOTOBBIN CIOBAph.
ITpumep: {'a":1, 'b"3, '¢c:4, 'd:3} -> {l:!a', 4:'¢'} 1.2.3. Hcnonp3ys TreHeparop
cioBapeil (M HE UCIONIBb3ys KOJ BHE HEro) Mnpeoopa3oBaTh CJIOBaph B KOTOPOM
KJIFOYaMH SBJISFOTCS KOPTEXKHU U3 LEJbIX YMCEN B ¢loBaph B 14 1 5 kotopoMm kirouem
SABJISIETCS CpeAHEe 3HAYCHHUE W3 YHMCENl MCXOJHOTO KIl04a, 3HAYECHUE OCTABUTH
npexxaum. [Ipumep: {(2,4):'a', (1,1,1):'b', (2,3):'c'} -> {3.0:'a, 1.0:'b', 2.5:'c'} 1.2.4.
Hcnonws3ys reHepaTop CHHCKOB (M HE HCIOJIB3Yd KOJ BHE HEro) mpeoOpa3oBaTh
CIIUCOK KOPTEXKEH B CIHCOK KOPTEXKEH MO CleNyIOlEMy MpPaBUly: €CIU B KOPTEKE
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YETHOE KOJIMYECTBO AJIEMEHTOB, TO M3 HEro HYKHO YJaJIUTh MOCIAEAHUIN 31eMeHT. B
OCTAJIBHBIX CIIy4asiX KOPTEXKH OCTaBUTH Hem3MeHHbIMU. [Ipumep: [(1,3,4), (2,1), (6,),
(2,2,2,1)] -=> [(1,3,4), (2,), (6,), (2,2,2,)] 1.2.5. Vcnonb3ys TeHepaTOp CIHUCKOB (M HE
UCIIOJIb3Yysl KOJl BHE HEro) npeoOpa3oBaTh JBa CHHUCKA (B MEPBOM COJEPIKATCS LIETIbIE
Yuclia, BO BTOPOM CTPOKH, COJAEpXallhe OJWH CHMBOJ) B CJIOBapb, B KOTOPOM
COOTBETCTBYIOLIME JAPYr JpYyry TMapbl 3HAYEHUH U3 MCXOAHBIX CIIMCKOB
npeoOpa3oBaHbl B LEJIOYUCICHHBIA KIIOY U CTPOKY, COCTOALLYIO M3 MOBTOPEHHBIX
CHUMBOJIOB (KOJIMYECTBO MOBTOPEHUM paBHO 3Ha4yeHHIO Kitoda). [Ipumep [2, 4, 1, 3],
[a, 'b', 'c', 'd] -> {2:raa', 4:bbbb', 1:'c¢, 3:'ddd'} 1.2.6. HMcnoan3ys reHeparop
cioBaped (M HE HMCHOJNB3YysSd KOJ BHE HEro) mpeodpa3oBaTh CJIOBApb, B KOTOPOM
KJIIOYaMHU U 3HAUYEHUSMHM SIBJSIOTCS LI€JIbIe YKciia B CIIUCOK, B KOTOPOM COZEpKaTCs
CYMMBbI UCXOJHBIX Map KJIKYeH W 3HaYeHUH, IPUYEM, B CIIMCOK BKJIFOYAIOTCS TOIBKO
CYMMBI, SIBJISIFOIMECS YeTHBIMH unciamu. [Ipumep: {2:4, 3:2, 12:6, 5:4, 1:3} -> [6,
18, 4] 1.2.7. Ucnonb3ys reHepaTop CHUCKOB (M HE HCHOJB3YySd KOJI BHE HErO)
npeoOpa3oBaTh CHUCOK, COJEPXKAIIUNA IOJOXKUTENbHBIE LEJble YHCIa B CIHCOK,
AJIEMEHTAaMH KOTOPOTO SIBJISIOTCS CHUCKHU C JIUTMHHOW PAaBHOW COOTBETCTBYIOIIEMY
yucily B nepBoM crucke. CoIepXMMBIM  BIIOKEHHBIX CIIHCKOB  SIBJISIOTCS
MOCJIeIOBATEIIBHO MYIIHE Hejble uncia Haunnas ¢ 1. [Ipumep: [3, 1, 4] -> [[1, 2, 3],
[1],[1, 2, 3, 4]] 1.2.8. Ucnionb3ys reHepaTop CHUCKOB (M HE UCTIOJIB3YsI KOJ BHE HETO)
npeoOpa3oBaTh CTPOKY MO CIEIYIOUIEH JIOTHKE: JUIsl KaKJOTO CHMBOJIA MCXOJIHOMN
CTPOKH CO3/1aTh B HTOTOBOM CIHCKE CTPOKY, COJIEp)KAlllyl0 KOMHMM CHUMBOJIa B
KOJIMYECTBE, PABHOM HOMEPY CHMBOJIA, PACCUMTAHHOMY C KOHIIA UCXOJHON CTPOKH.
[Tpumep: 'abed' -> ['aaaa’, ‘bbb’ ‘cc’, 'd’]

2. OO0BEKTHO-OpHEHTUPOBaHHOE mporpammupoBanue 2.1. Hepapxus. 2.1.1.
Coznate uepapxuio KiIaccoB Juisi (PyKTOB, Mpojaroluxcs B marasune. HMepapxus
JI0JIKHA COJIepKaTh HE MEHee 5 Ki1accoB, M He MeHee 3X ypoBHEU. OOBEKTHI TOJKHBI
cojiepKaTh HEe MeHee 3X aTpuOyTOB M 2X METOJ0B (YacTh M3 KOTOPHIX JOJDKHBI OBITh
neperpyxeHsl). B KOHCTpyKTOpax  JIOJDKHBI ~ KOPPEKTHO  HCIIOJIb30BaThCS
KOHCTPYKTOPBI 0a30BBIX  KJIACCOB. HeoOxonmuMo ~ 3amoiHUTh  CHHCOK
MPEACTaBUTENsIMA  BCEeX KiaccoB (Bcero He MeHee 10 00BEKTOB) W
MIPOJIEMOHCTPHUPOBATh paboTy momumopdusma. 2.1.2. Co3aaTh HEpapXuio KIIacCOB
it (GPYKTOB, MPOJIAIOIINXCS B Marazune. Mepapxusi 1oKHA COAepKaTh HE MEeHee 3
kiaccoB. OOBEKTHI JOJDKHBI COJepkaTh He MeHee 4X aTpuOyToB. UacTh aTpuOyTOB
J0JKHA OBITH 3aIIMINEHa OT M3MEHEHHUS, a YacThb M OT M3MEHEHHUS, U OT UTCHUS.
Heo6xonumo 3amomHUTh CIHCOK MPEACTaBUTENSIMU BCEX KIIACCOB (BCETO HE MEHEE
10 00BEKTOB) 1 TPOJEMOHCTPUPOBATE CO3AaHHYTO 3amuTy. 2.1.3. Co3naTh nepapxuro
KJIACCOB 171l GPYKTOB, MPOJAIONINXCS B MarazuHe. Mepapxus H0DKHA COAEpKaTh HE
MeHee 3 kiaccoB. OOBEKThI JOJKHBI COAEpKaTh HE MeHee 2X aTpuOyTOB M 2X
MeTofoB. Peann3oBaTh MexaHU3M aBTOMATHYECKOTO TMOJCYETAa KOJHMYECTBA BCEX
CO3JJaHHBIX (PYKTOB U aBTOMATUYECKOTrO TMPHUCBOCHUS KaXKIOMY (PYKTY
YHUKQJIBHOTO HJieHTHU(puKaTopa. HeoOX0aMMO 3aMoNMHUTH CMHCOK MPEICTABUTEIISIMU
Bcex kiaccoB (Bcero He MeHee 10 OOBEKTOB) M MPOAEMOHCTPUPOBATH PadOTy
CO3/IJaHHOT'0 MEXaHU3Ma.
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3. ®ynkuuu ¥ (QyHKUHOHAIBHOE TporpammupoBanue. 3.1. Oynkuun 3.1.1.
Peaym3oBath  QyHKummioo cummulate anms pacdyera  HAKOIUIGHHBIX — CYMM
(npou3Benenunii). DyHKIUS NPUHUMAET OAHO WM OO0JIe€ YHUCIOBOE 3HAYEHUE
(KOMMYECTBO TMapaMeTpoB 3apaHee HE ompeneseHo). Ha ocHOBe 3TUX 3HavYeHUH
PaCCUMTHIBAIOTCS HAKOIUICHHBIC CYMMBbI, KOTOPBIE COXPAHSIOTCS B CIIUCKE, CIHCOK
BO3Bpamiaercs kKak pesynbrat Gpynkiuu. [Ipumep: mapamerpsr: 1, 3, 2, 2 -> [1, 4, 6,
8]. 16 1 7 HeobGs3arenbHblil OyneBckuid napamMeTp mul 10KEH MO3BOJSATh 3aMEHSTh
CyMMHpOBaHHEe yMHOeHHeM. [Ipumep: mapamertpsr: 1, 3, 2, 2 -> [1, 3, 6, 12] 3.1.2.
PeanmzoBath QyHKIMIO repl, KOTOpas MpUHUMAET HA BXOJ CTPOKY M HaOOp 3apaHee
HEHM3BECTHBIX IMapaMeTpoB. Pe3ynbraToM (QYHKIUHM SBISICTCS CTPOKA, B KOTOPOM
CJIOBa, COBIAJAIOIIME C MIMECHAMH MapaMeTPOB 3aMCHEHBI HA 3HAYCHUS MapaMeTpOB.
[Mpumep: ctpoka: 'replace my val abc', mapamerper my="sl’, abc="fff' -> Pesynprar:
'replace sl val fff' 3.1.3. PeanuzoBath QyHKIUIO psort, KOTopasi MPUHUMAET HA BXO/T
Ha0Op 3apaHee HEM3BECTHBIX MOMMEHOBAHHBIX MapameTpoB. DYHKIMS BO3BpAIIacT
CMHCOK 3HAYCHU MapamMeTpoB, OTCOPTHPOBAHHBIN M0 UMEHAM mapaMeTpoB. [Ipumep:
psort(c=21, a=22, ac=17, b=16) -> [22, 17, 16, 21] 3.1.4. PecanuzoBath (yHKIHIO
psort, KOTOpasi MPUHUMAET Ha BXOJ] HA0Op 3apaHee HEM3BECTHBIX MOMMEHOBAHHBIX
napameTpoB. DYHKIMS BO3BpAIlIacT CIIMCOK MMEH MapaMeTPOB, OTCOPTUPOBAHHBIN
1o 3HaueHussM mapametpos. [Ipumep: psort(c=21, a=22, ac=17, b=16) -> [b, ac, c, a]
3.1.5. PeanuszoBarh (YHKIMIO nam_par, KOTOpas MPUHUMAET Ha BXOJ 3apaHee
HEM3BECTHOE KOJMYECTBO IapaMeTpoOB M HEOOs3aTeNbHBIA TapaMeTp name B
KOTOPBI MOXHO Tepenath CTpoKy. DYHKIMS BO3BpamlaeT CJIOBapb, B KOTOPOM
HepelaHHble MapaMeTpbl SBISIIOTCA 3HAUYEHUSAMH, KIIOYaMH JJIs HUX SBISIOTCA
COOTBETCTBYIOIIHE (COMOCTABICHHBIE MO MOPSAKY CIEIOBAaHM) CUMBOJBI U3 CTPOKU
name. Ecnu crpoka name He 3ajaHa, TO 3HAYCHUs NPUCBAUBAIOTCA MO MOPSAKY
aHTJIMICKOTO andaBuTa.

IIpumepsbl TEOpeTUYECKHUX 3aIaHUIN JOMANIHEH KOHTPOJIbHOM

1. TTapagurMel PpOrpaMMHUPOBAHUS UX CYTh U CHJIbHBIE CTOPOHBI. TUNNYHBIE
MPEICTaBUTENN PA3JINYHBIX MMAPATUTM, IPUMEHEHHUE Pa3TUYHBIX MapaaurM B Python.

2. Crnenuuika TUMIU3AIKUH B SI3bIKAX MPOTPAMMHUPOBAHUS (PA3TUIHBIC ACTICKTHI
tunn3anun). Peanuzanus tunuzanuu B Python.

3. VmeHoBaHWe TEpPEeMEHHBIX W JPYrux OoO0OBEKTOB B Python (mpaBwina u
coryamienusi). YcIoBbI€ TUTIBI: JIUTEPAJIb, OOBSIBICHHUE U ONIEPAITIH.

4. [IpucBoenue Mo cCchuiKe U N0 3HadeHuto. Crenudrka co3nanus oObEKTOB U
npucBoerus B Python, ocobeHHOCTH pabOThI ¢ 00BEKTaAMU IIEIOYHCIICHHOTO THTIA.

5. Pa3sHuma wmexmy KOMUPOBaHWEM U TpucBoeHmeM. [Ipobiema yreuku
TUHAMUYECKON mamath, coopka mycopa. KomupoBanue, MpUCBOCHUE U CTpATETHs
VIPaBJICHUS TUHAMHYECKOW MaMsThio B Python.

6. byneBckuii TUM, CpaBHEHUS U YCIOBHBIE oniepaTopsl B Python.

7. Huxael B Python, pabota u ycTtpoiictBo 1nukia for, TMmMM4HOE MpUMEHEHUE
range u enumerate B uukie for.

8. Ctpoku B Python. [IpuHuunsl paboTsl, OCHOBHBIE ONIEPATOPHI U (DYHKIIUH.
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9. Cnucku B Python. Pa3nuunble cnocoObl co3aaHusl U KOMUPOBAHUSI CIIUCKOB
B Python. O6xo0x crivicka U IOUCK AJIEMEHTOB B CIHCKE.

10. Coucku B Python. OGpaiieHue k 31€eMeHTaM CIHUCKa U CO3[IJaHUE CPE30B.
CrangapTHble arperupyromue pyHKIuu, paboTaromKe cO CIUCKAMH.

11. Cnucku B Python. KiroueBwie omepanuu, NpOBOASIINE K HW3MEHEHHUIO
CIUCKA U MOPOKIAIOIINE U3MEHEHHBIE CIIHCKHU.

12. CnoBapu B Python. OcHOBHBIE CHNOCOOBI CO3JaHUS, TOJYYCHUS U
n3MeHeHust 3HaueHnit. O6Xo cioBapei.

13. IIpeobOpazoBanue Mexay cioBapsiMu u crnuckamu B Python. Onepanuu ¢
IIPEACTABIICHUSAMU CIIOBApEH.

14. Onepauuu co cioBapsAMH, YUYUTHIBAIOIINE BO3MOKHOE OTCYTCTBHE KIIFOYa.
Onepaunu MHOTO3JIEMEHTHOIO H3MEHEHHMs cioBapeil. Onepauuy IMO3JIEMEHTHOIO
U3BJICUEHUS U3 CJIOBApPS U UX UCIOJIb30BAHUE.

15. MuoxectBa B Python. OcHoBHbIE cmocoObl CO3[aHUsA, MOJYYEHUS H
n3MeHeHus 3HaueHnil. O0X0/l MHOKECTB.

16. BeinoaHeHnE OCHOBHBIX OIepaluil ¢ mapoit MHOkecTB B Python.

17. Kopre:xxu B Python. Otnuuus koprexeidt oT cnuckoB. PacmakoBka u
YacTHYHAs PacrakoBKa KOPTEKEH.

18. BelpaxkeHuss TeHepaTOpbl M TeHepaTopbl CcHUCKOB B  Python.
Hcnonp30BaHue yclI0BUM B FeHEpaTOPAX.

19. I'enepaTopbl MHOXKECTB U clioBapeil B Python. VMcnonb3oBaHue ycioBuii B
reHepaTopax.

20. OyHKIMY CTaHIAPTHOUM OUOIMOTEKH JIJIsi pabOThl ¢ KOHTEHHEpaMHU.

21. OObsBnenue u BbI3oB ¢yHKUHM B Python. Ilapamerpbr QyHKIMu co
3HAUYEHHEM I10 YMOJIYAaHUIO U KOMMEHTUpoBaHue ¢pyHkiuu. [lonyyenre napopmanuu
o pynkmuu. CriocoObl nmepeayu napaMeTpoB MPU BHI30BE (PYHKITUH.

22. Ilepemaya mepeMEHHOIO0 KOJMYECTBA IAapaMeTpoB (MMEHOBAHHBIX U HE
UMCHOBaHHBIX) B ¢yHKuuu Python. Bpi3oB (QyHKIIMM ¢ TO3UIIMOHHBIMU
napaMeTpaMy, HaxO[SIIMMHCS B CIHCKE, WU HMMEHOBAaHHBIMH IapaMeTpaMu,
HaXOJAIINMUCS B CIIOBapE.

23. Anonumuble (yHkmME B Python #HX BO3MOXHOCTH ¥ OTpaHUYCHUS.
TunudHble ClIEHAPUH UCTIOIB30BAHNUS AHOHUMHBIX (DYHKITUH.

24. CuHTakCUC W CEeMaHTHKa OOpaOOTKM HCKIIOUYMUTEIBHBIX CHUTYyallMd B
Python.

25. Co3anue 1moJjib30BaTelIbCKUX UCKJIFOUYEHU U HHCTPYKIIUS assert.

26. bazoBble onepanuu 1151 paboThl ¢ (daiinmamu B Python.

27. Ucnonb3oBaHue MHCTPYKIMK With ... as Ha mpuMepe paboTs ¢ daitnamu.

28. Hcnonw3oBanue moayneit pickle m shelve mis coxpaHeHHss OOBEKTOB B
¢aiin 1 X BOCCTAHOBIICHHUS.

29. Monymu B Python m ux omnuume ot ckpuntoB Python. BapuanTsr
CUHTAaKCHCa UMIIOPTa MOAYJIA U 00bEKTOB MOAYJs. [IpuMeHeHne nMIoOpTUPOBaHHBIX
00bekToB. [lopsiok moucka Moayiel u cnenuduka ux 3arpy3ku. 3arpy3ka Moaysien
13 r100aJIbHOTO PEMO3UTOPHSL.

30. UmmnopT koja u3 nakeroB. Opranuzanus nakeroB B Python.

31. Konuenius kiacca u oobekra. [Ipuniune: u mexanuzmsl OOIL
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32. OObsBIEHHE KiIacca, KOHCTPYKTOpP, CO3JaHUE OOBEKTOB W OJMHOYHOE
HacienoBanue B Python. 33. Yopasnenue noctynom k arpudyram kiacca B Python.

34. llonumopdu3M U yTUHAS TUIU3ALUs, TPOBEPKa NPUHAIIEKHOCTH 00BEKTA
K Ksaccy B si3bike Python.

35. MeTobl KJIacCOB U CTaTUYECKUE NIEpeMEHHbIE, MeToAbl B Python.

36. uTtpocnekuus u TMHaMUYecKue onepanuu ¢ oobexkramu B Python.

37. CnenuanbHble METOBI JJIsl UCIIOJIB30BAHUS MOIb30BATEIBCKUX KJIACCOB CO
CTaHJAPTHBIMH OINlepaTOpaMu U QYHKIUSAMHU.

38. OcHOBHBIE BO3MOKHOCTH, MOJAEPKUBAEMbIe (PYHKIIMOHAILHBIMU SI3bIKAMU
nporpammupoBanud. [logaepxka GyHKIMOHATBHOTO TporpaMMupoBanus B Python.

39. Konnenmusi «QyHKIUU — TpaxkJIaHE TMEPBOro Kiacca» B SA3bIKE
OpOrpaMMHUPOBaHUs, MOAAEpKKa 3ToM KoHuenuuu B Python. Cneunduka nsmo6aa-
¢ynkuuit B Python.

40. I'moGanbHble U JOKaJIbHbIE IEpEeMEHHbIE B (PyHKIMSAX HA npumepe Python.
[ToGounbie 3¢ PeKxTh BbI30Ba PYHKIIUN U UX MTOCIEICTBHS.

41. Bnoxxennble (yHKIIMM U 3aMbIKaHus, cnenuduka peanusamnuu B Python.

42. OyHKIMYU BBICIIETO MOPsSAKA U AeKkopaTopsl B Python.

43. Konuenuus map/filter/reduce. Pabota map() B pa3iuyHbIX Bapuanus B
Python. 22 2 3

44. Kounuernmmss map/filter/reduce. Pa6ora filter() 8 Python. Mcnons3oBanus
MOAyJIsl operator rpu padore c filter.

45. Konnenmms map/filter/reduce. Pa6ora reduce() B Python. HMcnons3oBanue
reduce() ¢ HayaJdbHBIM 3HAYCHHEM, UMEIOIIMM THUII, OTJIUYHBIA OT BO3BPAILIAEMOTO
peaylHpYyIoen ¢yHKIUeH.

46. Uteparopsl B Python: BcTpoeHHBIE HTEpaTOphI, CO3[aHWE COOCTBEHHBIX
UTEPATOPOB, TUITMYHBIE CITIOCOOBI 00X0/1a UTEPATOPOB M MPHUHITUIT UX PAOOTHI.

47. Bcerpoennbie GyHKUMH g paOOThl C UTEPATOpPaMH U BO3MOKHOCTH
MoayJs itertools.

48. OyHKUMM TEHEpaTOphbl M BBIPAKEHUS TEHEPATOpPbl: CO3JAHUE U
npumeHenue B Python.

49. Crneunduka MacCUBOB, KaK CTPYKTYp JaHHBIX. /[MHaMHUYECKHEe MacCUBBI —
cnerugurka paboThl, CI0XKHOCTH oneparuii. Criennduka padota c array B Python.

50. AOcrtpakTHasi CTPYKTypa [aHHBIX CTEK: 0a30Bble M paCIIUPEHHBIC
orepalnu, uX CI0KHOCTh. Peanu3anus creka B Python.

51. AOcTpakTHas CTPYKTypa JaHHBIX Ouepe[b: 0a30Bble U pPACIIUPEHHBIE
oTiepaluu, uX CJI0KHOCTh. Peanuzanus ogepenu B Python.

52. Cnemuduka peannsaiii U CKOPOCTH OCHOBHBIX OIEpaIuii B odepean Ha
0a3e MaccuBa U CBA3aHHOTO CIHCKA.

53. CBs3aHHbIE CIUCKU: OJJHOHAMPABIICHHbIE U JBYHaIpaBieHHble. CpaBHEHHE
CKOPOCTH BBITIOJIHEHUSI OCHOBHBIX OINEpaluil B CBA3aHHBIX CIUCKaX U B
JTUHAMUYECKOM MAaCCHUBE.

54. AITOpUTM COPTUPOBKH BBIOOPOM, CIIOKHOCTH COPTUPOBKU U BO3MOXKHOCTHU
0 €€ YJIYYIICHHIO.
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55. ANTopuT™M COPTHPOBKH BCTaBKaMU, €T0O CIOKHOCTb. AJITOPUTM OBICTPOTO
MOMCKa B OTCOPTUPOBAHHOM MaccuBe. CIIOKHOCTh MOUCKA B OTCOPTUPOBAHHOM U HE
OTCOPTUPOBAHHOM MACCHUBE.

56. Anroputm coptupoBku lllema, Cl10KHOCTb COPTUPOBKHA M BO3MOXKHOCTHU
IO €€ YIIYYILECHHUIO.
57. AaropuTt™m OBICTPOI COPTUPOBKHU, CIOKHOCTbh COPTUPOBKH U BO3MOKHOCTHU
IO €€ YIIYYILECHHUIO.
58. AATOpUTM COPTUPOBKHU CIUSHUEM, CI0KHOCTh COPTUPOBKH.

7. ®OH/ OLEHOYHBIX CPEICTB /JIs MPOBeIeHUs POMEKYTOUHON aTTecTAMHU
00y4aoIMXcs M0 JUCHUIUINHE

OneHo4vHbIe

CpeacTBa

NpCaHa3HAYCHBI

IS

KOHTPOJIS

u OLCHKH

o0pa3oBaTeIbHBIX JTOCTHKEHUN OO0Yy4alolUXcsi, OCBOMBLIMX MpOrpaMmy yueOHOU
JucUUIUIHBl «COBPEMEHHBIE TEXHOJIOTMH TPOrPaMMHUPOBAHUS».

@OH/I OLIEHOYHBIX CPEJICTB BKJIKOYAET KOHTPOJIBHBIE MaTepHuaibl IS

MIPOBEAECHUS TEKYILETO KOHTPOJIA U MMPOMEKYTOUYHOU aTTECTALUU.
7.1. Onucanue nokasaresjged 1 KpUTePUeB OLEHNBAHUS KOMIIETEHIIH I
[Inanupyembie YpoBeHb OCBOEHUS

pe3yIbTaThI

OCBOCHHS
OneHoyHoe
KOMIIETCHIINH | «HEYIOBJICTBOP| «YIOBJIETBOP
«XOPOIIOY «OTIHYHO CPECTBO

(nHIUIKATOpA UTETBHO» UTEITHEHO»

JOCTHKECHUS
KOMIICTCHITUH )

YK-4 Cnioco0HOCTH MCII0JIb30BATH MPUKJIAJHOE POrpaMMHOe o0ecriedeHue NMPu peleHun
npodeccHoHAJIbHBIX 32124

1. I/ICHOJ'IB?»yeT OCHOBHBIE€ METOABI U CPEACTBA ITOJIYUCHUS, IIPEACTABIICHUA, XPAHCHUA U O6pa6OTKI/I

JTAHHBIX.
3HaTh: ®parmenrapa | Henosinbie Cdopmupoa | ChopmupoBan | Borpocsr mis
OCHOBHBIE oe MPEJICTaBICHU | HHbIE, HO HBIC OIICHKHU
METO/IbI U pecTaBieHu | s 00 coJepiKallue | cucTeMaTH4ec | 3HaHUU U
CpeacTBa e 00 OCHOBHBIX OT/IebHbBIC KHe YMEHHH,
MOJTy4eHus, OCHOBHBIX MeTOoJIaX U poOeIIb MPEJICTaBICHU | 3aJaHUsI B
MIPEJICTaBJICHU | METOJAX U CpeacTBax MPEJICTaBICHH | ST 00 OCHOBHBIX | BHJIE
s, XpaHEHHUS U | CPeACTBAX MOJIy4eHUs, 100 MeTo/Iax U pacueTHBIX
00paboTKu MOJY4YEHHUS, MIPE/ICTABIEHN | OCHOBHBIX cpeacTBax 3azay,
JAHHBIX Ha NPEICTABICHU | s, XpaHEHUS U | METOJax U MOTY4YEeHHUS, TECTOBbIE
6aze s, XpaHEHUsI U | 00paboTKH cpencTBax MPEACTABICHU | 3aJaHUS
COBPEMEHHBIX | 00paboTKH JAHHBIX Ha MOJTY4YEeHHUS, s, XpPaHEHUS U
TEXHOJIOT U JAHHBIX Ha Oaze MPEJICTaBICHU | 00pabOTKH
MpUKIaHOTO | Oaze COBPEMEHHBIX | s, XpPAHEHUS U | JaHHBIX Ha
MPOrpaMMHUPO | COBPEMEHHBIX | TEXHOJIOTHI 006paboTku 0aze
BaHUA U 0a3 TEXHOJIOT Ul NPUKIAAHOTO | JAHHBIX Ha COBPEMEHHBIX
JTAHHBIX. MPUKJIATHOTO | MporpaMMupo | Oasze TEXHOJIOT Ul

MpOrpaMMHUpPO | BaHUs U a3 COBPEMEHHBIX | IPUKIAJAHOTO

BaHUS U 0a3 JAHHBIX TEXHOJIOT Ul MIPOrpaMMHUpPOB
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOCHHUS
OneHouHoe
KOMIIETEHIIMH |«HEYIOBIIETBOP| «yIOBJIETBOP
«XOPOIIIOY «OTJIIHYHOY CPEJICTBO
(nHIMKaTOpa UTEIHHO UTEIILHOY
JOCTHKEHUS
KOMIIETCHITUH )
TAHHBIX MPHUKJIATHOTO | aHUs U 0a3
MPOrPaMMHUPO | TAHHBIX
BaHMs U 0a3
TAHHBIX
YMers: ®parmenrapH | Hecucrematn | B nenom Cdopmuposan | Bonpocs! s
MIPUMCHSITh 0¢ YMCHHE YECKOe YCIIELTHOE, HO | HOE€ YMEHUE OIICHKHU
OCHOBHBIE MIPUMCHSITh NPUMECHEHHE | COJEpiKallee | MPUMEHSTh 3HAHUU U
METOJIbI 1 OCHOBHEBIE YMCHHM OT/ICTTbHBIC OCHOBHEBIE YMCHHH,
CpencTBa METO/IbI 1 PUMCHSITh PO OEITBI METO/IbI 1 3alaHus B
MOJIy4EeHUS, CpeacTBa OCHOBHbIE yYMEHHE CpencTBa BHJIE
MIPEJICTABJICHH | ITOJTYYICHUS, METOJIbI 1 MPUMCHSITH MOJTyYCHUS, pacUeTHBIX
s, XpaHEHUS U | MPEACTABICHU | CpEJCTBa OCHOBHBIE MpeJICTaBICHNu | 3a7ad,
00paboTKH s, XpaHCHUS U | ITOJTYICHUS, METOJIbI 1 s, XpAaHEHUS U | TECTOBBIC
JTAHHBIX Ha 00paboTku TIPECTABIICHHN | CPEACTBA 00paboTKH 3a/IaHust
6aze JTAHHBIX Ha s, XpaHCHHS ¥ | TTOJTydeHUS, JAaHHBIX HA
COBpPEMEHHBIX | 0aze 00paboTku Mpe/cTaBIeHn | O6asze
TEXHOJIOTUH COBPEMEHHBIX | JaHHBIX Ha s, XpaHEHHUS U | COBPEMEHHBIX
MPUKIATHOTO | TEXHOJOTUH Oaze 00paboTku TEXHOJIOT Uit
MPOrpaMMHUPO | MPUKIAJHOTO | COBPEMEHHBIX | JaHHBIX Ha MIPUKIIATHOTO
BaHUS U 0a3 MPOTPAMMHUPO | TEXHOJIOTUH Oaze MIPOrpaMMHUPOB
JTAHHBIX BaHUs U 0a3 INPUKIATHOTO | COBPEMEHHBIX | aHus U 0a3
JTAHHBIX IPOrPaMMHUPO | TEXHOJIOTH JTAHHBIX
BaHus U 6a3 MPUKIIATHOTO
JTAHHBIX POrPaMMHUPO
BaHUs U 6a3
JTAHHBIX
2. JlemoHCcTpHpyeT BiIageHue npodeccnoHaIbHBIMU MMaKeTaMU MPUKIJIATHBIX IPOTrpamMM.
3HaTh: ®parmenrapa | Hemosinbie Cdopmupoa | ChopmupoBan | Borpocs mis
TIPUHIIUIIBI oe MPEJCTaBICHU | HHbIE, HO HBIC OIICHKHU
WCIOJIb30BAHU | MPEACTABICHU | I O coJepiKalue | cucTeMaTH4ec | 3HaHUU U
o €o MPUHIIUIIAX OT/IeTbHbIC KHe YMEHHH,
npodeccuoHa | MPUHIMIAX UCIIOJIb30BaH | IPOOEIIBI MPEJICTaBICHU | 3aJaHUSI B
JTBHBIX UCIIOJIb30BaH | Us MPEJICTaBICHH | Sl O IPUHLUIIAX | BUJIE
MaKeTOB usi npodeccuona | 50 UCIIOJIb30BaHU | PAaCYETHBIX
MPUKIAIHBIX | MpodeccruoHa | JTbHBIX MPUHIIUIIAX s 3ajad,
MPOrpaMM Ha | JBHBIX MaKeTOB UCIIOJIb30BaHU | MPOGeCCHOHAN | TECTOBBIE
0aze MaKeTOB NPUKIATHBIX | 5 BHBIX TAKETOB | 3aJaHUS
COBPEMEHHBIX | MPHUKIATHBIX | MPOrpaMM Ha | mpodeccuoHa | MPUKIAJHBIX
TEXHOJIOTUH nporpaMm Ha | Oaze JBHBIX porpaMm Ha
MpHUKIaTHOTO | Oaze COBPEMEHHBIX | MAKETOB 0aze
MPOrPaMMHUPO | COBPEMEHHBIX | TEXHOJIOTUH MPUKIATHBIX | COBPEMEHHBIX
BaHUS U TEXHOJIOT Uit MPUKIATHOTO | IPOrpaMM Ha | TEXHOJOTHUI
00paboTku MPUKJIATHOTO | MporpaMMupo | Oasze MIPHUKIIATHOTO
JTAHHBIX. MPOrPaMMHUPO | BaHUSI U COBPEMEHHBIX | MPOTPaAMMHPOB
BaHUS U 00paboTKH TEXHOJIOT Ui aHus u
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOEHUS
OneHouHoe
KOMIIETEHIIMH |«HEYIOBIIETBOP| «yIOBJIETBOP
«XOPOLIO) COTIIMIHOY CPEJICTBO
(uHIUKaTOpa UTEIIbHOY UTEITHLHO»
JOCTHKEHUS
KOMIIETCHITUH )
00paboTKu JTAaHHBIX. IPUKIATHOTO | 00paboTKU
JTAHHBIX. IpOTPaMMHUPO | JaHHBIX.
BaHUSA U
00paboTku
JTAHHBIX.
YMers: ®parmentapH | Hecucrematn | B nenom Cdopmuposan | Bonpocs! s
HCII0JIb30BATh | 0€ YMEHUE YEeCKOoe YCIIELTHOE, HO | HOE€ YMEHUE OIICHKHU
npodeccroHa | UCIOJIb30BaTh | MPUMEHEHHE | COAepKalllee | MCIOJIb30BaTh | 3HAHWM U
JIbHBIE npodeccuoHa | yMeHHUH OT/CIIbHBIE npodeccuonan | ymMeHuw,
TTAKEeTHI JbHBIE UCTIOJIb30BATh | MPOOEITBI bHBIC TIAKETHl | 3aJ]aHHS B
MPUKIAJHBIX | TTAKETHI npodeccroHa | ymMmeHHe MIPUKJIIATHBIX BUJIC
porpamMM Ha | IPUKJIAIHBIX | JIbHBIC UCTIOJIB30BaTh | IPOTPaMM Ha | PacYEeTHBIX
Oaze MporpaMM Ha | TTAKEThI npodeccuona | 6aze 3amady,
COBPEMEHHBIX | Oa3ze MPUKIAJHBIX | JIbHBIC TAKETHI | COBPEMEHHBIX | TECTOBBIE
TEXHOJIOTUH COBPEMEHHBIX | MPOTpaMM Ha | MPHUKIAJAHBIX | TEXHOJIOTUH 3aJaHUS
MPUKIATHOTO | TEXHOJIOTHil 6aze IpPOrpaMM Ha | MPHUKJIAJHOTO
MPOrpaMMHUPO | MPUKJIAJHOTO | COBpEMEHHBIX | Oaze IPOrpPaMMHUPOB
BaHUS U MPOrPaMMHUPO | TEXHOJIOT Ui COBPEMEHHBIX | aHUA U
00paboTKn BaHUS U MPUKIAAHOTO | TEXHOJIOTHI 00paboTKu
JTAHHBIX. 00paboTku IPOrPaMMHUPO | IPUKIIATHOTO | JaHHBIX
JTAHHBIX BaHUA U POrPaMMHUPO
00paboTKn BaHMS U
JTAHHBIX 00paboTKu
JTAHHBIX
3. BoibupaeTr Heo0Xx0AUMOE MPUKIIAAHOE IPOTPaMMHOE 00eCIiedeHHE B 3aBUCMOCTH OT pellae-Moi
3a/1aun
3HaTh: ®parmenrapa | Henosiabie Cdopmupoa | ChopmupoBan | Borpocsr mis
KpUTEpUU oe IPEJCTaBJICHU | HHbIE, HO HBIE OIICHKHU
BBIOOpA IPEJICTABICHU | 5 O coJepiKallue | cucTeMaTH4ec | 3HaHUU U
MPHUKIATHOTO | € O KPUTEPHSIX | KPUTEPHSIX OT/IebHbBIC KHe YMEHHH,
MpOrpaMMHOE | BbIOOpa BbIOOpA poOeITbI MPEJICTaBICHU | 3aJaHUsI B
obecrieueHre | MPUKIATHOTO | MPHUKIAIHOTO | MPEICTaBICHH | sl O KPUTEPUSAX | BHUJIE
Ha 6aze IpOrpaMMHOE | MIPOTrPAMMHOE | 51 O KpUTEPHSX | BbIOOpa pacueTHBIX
COBPEMEHHBIX | obecrieueHue | obecriedeHue | BbIOOpa MPUKIATHOTO | 3a7ad,
TEXHOJIOTUI Ha 0Oa3ze Ha 0Oa3ze IPUKIAJHOTO | IPOTPAaMMHOE | TECTOBBIE
MPUKIIAJHOTO | COBPEMEHHBIX | COBPEMEHHBIX | IPOrpaMMHOE | oOecrieueHue | 3aJaHus
POrpaMMHUPO | TEXHOJIOT M TEXHOJIOTUH obecrieuenue | Ha Oaze
BaHUA U NPUKIAJHOTO | MPUKJIATHOTO | Ha Oaze COBPEMEHHBIX
00paboTkH OpOrpaMMHUpPO | IPOTPAMMHUPO | COBPEMEHHBIX | T€XHOJIOTUH
JTAHHBIX B BaHUsA U BaHUsA U TEXHOJIOTUH HPUKJIIAJHOTO
3aBUCUMOCTH | 00paboTKH 00paboTku INPUKIATHOTO | MPOrpaMMHUPOB
OT pelraeMoil | TaHHBIX B JTAHHBIX B IPOrpaMMHUPO | aHUA U
3aJjauu 3aBHCUMOCTH | 3aBUCUMOCTH | BaHUS U 00paboTku
OT pemaeMoil | oT pemaeMoit | 06paboTKu JTAHHBIX B
3a/1auu 3aJauu JTAHHBIX B 3aBHCUMOCTH
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOEHUS
OneHouHoe
KOMIIETEHIIMH |«HEYIOBIIETBOP| «yIOBJIETBOP
«XOPpOILIOH «OTJIIMYHO» CPEJICTBO
(uHIMKaTopa UTEIBHO» UTEIILHO
JOCTHXKEHUS
KOMIIETCHITUH )
3aBUCHMOCTH | OT pemaemMon
OT pelaeMon | 3aJa4u
3a/1a4u
YMers: ®parmenrapH | Hecucrematun | B nenom Cdopmuposan | Bonpocs! s
BBIOpaTh 0€ YMEHHE YEeCKOoe YCIIELIHOE, HO | HOE€ YMEHUE OIICHKHU
MPUKIIAHOE | BHIOpATh IpUMEHEHHUE | coJepikallee | BbIOpaTh 3HaHUU U
[IPOrpaMMHOE | MPUKJIAJHOE | YMEHUI OT/IeIbHbIE MPUKIIATHOE YMEHHH,
ofOecrieyeHre | MPOrpaMMHOE | BBIOpaTh poOesIbl IIPOTPpaMMHOE | 3a/IaHUS B
Ha 6aze ofOecrieueHne | MPUKIATHOE | YMEHHE obecrieyeHne | BUJE
COBpPEMEHHBIX | Ha 6aze porpaMMHOE | BBIOpaTh Ha Oa3ze pacyeTHBIX
TEXHOJIOTUH COBPEMEHHBIX | oOecliedeHne | MPUKJIAJHOE | COBPEMEHHBIX | 3ajad,
MPUKIATHOTO | TEXHOJIOTHil Ha 6aze IPOrPaMMHOE | TEXHOJIOT UM TECTOBBIE
MIPOrpaMMHUPO | MPUKJIAJHOTO | COBPEMEHHBIX | oOecrieueHue | MPUKIATHOTO | 3a/JaHud
BaHUS U MPOrPaMMHUPO | TEXHOJIOT U Ha 0aze IPOrpPaMMHUPOB
00paboTKu BaHUS U MPUKJIAHOTO | COBPEMEHHBIX | aHUA U
JTAHHBIX B 00paboTKu MPOrPaMMHUPO | TEXHOJIOT U 00paboTku
3aBUCHUMOCTH | JAHHBIX B BaHUA U MPUKIATHOTO | JaHHBIX B
OT pelaeMoil | 3aBUCUMOCTH | 00paboOTKH IPOrpPaMMHUPO | 3aBUCUMOCTHU
3a7a4u OT pelraeMo | JaHHBIX B BaHUS U OT pemaeMoun
3a1a4n 3aBUCUMOCTH | 00pabOTKH 3amayn
OT pelraeMoi | JaHHBIX B
3a1aun 3aBHCHUMOCTH
OT perraeMou
3a1aun
4. Vcrionb3yeT NpUKIAIHOE IPOrpaMMHOE 0OecriedeH e sl pelIeHUs] KOHKPETHBIX MPUKIIATHBIX
3a/1a4
3HaTh: ®parmenrapa | Henosiabie Cdopmupoa | ChopmupoBan | Borpocsr mis
NPUHIMIBI U | 0€ IPEJCTaBJICHU | HHbIE, HO HBIE OIICHKHU
MPOLIEAYPbI IPEJICTABICHU | 5 O coJepiKallue | cucTeMaTH4ec | 3HaHUU U
HCIIOJIb30BaHU | € O NPUHIMIAX U | OTJEIbHbIC KHe YMEHHH,
o NPUHIIMIIAX U | IpOLeAypax | mpoOesbl MPEJICTaBICHU | 3aJaHUsI B
MPUKJIAHOTO | Mpolexypax UCIIOJIb30BAaH | NMPEJCTABJICHU | 1 O MPUHIUIIAX | BUJE
MPOrPaMMHOT | UCIIOJIb30BAaH | U 10 U TIpOLeAypax | pacyeTHBIX
0 usi NPUKIATHOTO | IPUHILIMUIAX U | UCIIOJIb30BaHU | 3ajad,
oOecrieyeHns | MPUKIATHOTO | MPOrPaMMHOT | IpOLEeaypax | s IPUKJIAJHOTO | TECTOBbIE
JUIA PELIEHUs] | MPOTPAMMHOT | O WCIIOJIb30BAaHU | IPOTPaMMHOTO | 3aJaHUs
KOHKDETHBIX | O obecrieueHus | s obecrieueHus
NPUKIAAHBIX | o0ecrieyeHus | JUIsl pellieHus] | NPUKIAJAHOTO | JUIS PeLIeHHUs
3aja4 Ha 6a3e | AJI pelleHus] | KOHKPETHBIX | MPOrpaMMHOT | KOHKPETHBIX
COBPEMEHHBIX | KOHKPETHBIX | NIPUKIAIHBIX | O MIPUKIIATHBIX
TEXHOJIOT Ml NPUKIAAHBIX | 3a7a4 Ha Oa3e | oOecrieueHust | 3aj1a4 Ha Oaze
MPUKIAJHOTO | 3a7a4 Ha 6a3e | COBPEMEHHBIX | /Ul PELICHUs | COBPEMEHHBIX
IIPOrPaMMHUPO | COBPEMEHHBIX | TEXHOJOTUMN KOHKPETHBIX | TEXHOJIOTUI
BaHUS U TEXHOJIOT Uil NPUKJIAJHOTO | IPUKJIAJHBIX | NPUKIAZHOTO
00paboTKH MPUKIAJAHOTO | IpOrpaMMHUpO | 3a/1a4 Ha 0a3ze | MporpaMMHpOB
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yIbTaThI
OCBOCHHUS
OneHouHoe
KOMIIETEHIIUH | «HEYIOBIETBOP| «yIOBJICTBOP
«XOPOIIIOY «OTJIIHYHOY CpPeICTBO
(nHIMKaTOpa UTEIHHO UTEIILHOY
JOCTHKEHUS
KOMIIETCHITUH )
TTAHHBIX. IPOrpaMMHUPO | BaHUS U COBPEMCHHBIX | aHUA U
BaHUs U 00paboTku TEXHOJIOT Uil 00paboTku
00paboTku JTAHHBIX NPUKIAIHOTO | JAHHBIX
TAHHBIX IPOrPAMMHUPO
BaHUSA U
00paboTku
JTAHHBIX
YMers: ®parmenrapH | Hecucrematun | B nenom Cdopmuposan | Bonpocs! s
MIPUMCHHTD 0€ YMCHHE YECKOe YCIICNITHOE, HO | HOE yMEHHUE OTICHKHU
MPUKIAHOE | MPUMEHUTH NPUMECHEHHE | COJEepiKaliee | MPUMEHUTH 3HAHWUW U
MPOrpaMMHOE | MPUKJIAJHOE | YMEHUH OT/ICTbHBIC MIPHUKIIATHOE YMCHHH,
oOecrieueHne | MPOrPaMMHOE | IPUMCHHTD PO OEITBI POrpaMMHOE | 3aJaHHS B
JUTS pEIIeHUsT | OOecleueHUe | MPUKIAJHOE | YMCHHE obOecrieucHre | BUJEC
KOHKPETHBIX | JUIS PEIICHUs | MPOTPaMMHOE | IPUMEHHUTH JUISL pEIICHUST | PACUCTHBIX
MPUKJIAIHBIX | KOHKPETHBIX | OOeclieueHue | MPUKIAJHOE | KOHKPETHBIX 3ajad,
3aJ1aq ¢ TMPUKJIAIHBIX | JUIS pEIICHHUS | MPOTPAMMHOE | TIPUKIIAIHBIX TECTOBBIC
WCIIOJIb30BaHU | 3a/1a4 C KOHKpPETHBIX | oOecriedyeHue | 3aj1ad c 3aJlaHus
eM WCIOJIb30BaH | MPUKJIAAHBIX | JUIA PEIICHUs | MCIOJIb30BaHU
COBPEMEHHBIX | UEM 3aja4 ¢ KOHKPETHBIX | €M
TEXHOJIOTUH COBPEMEHHBIX | UCIOJIb30BAH | MPUKIATHBIX | COBPEMEHHBIX
MPUKIAAHOTO | TEXHOJIOTHI HeM 3a7a4 ¢ TEXHOJIOTUH
MPOrpaMMHUPO | MPUKIAJHOTO | COBPEMEHHBIX | MCIIOJIb30BAHU | MPUKIATHOTO
BaHUA U IPOrPaMMHUPO | TEXHOJIOT Ui eM POrpPaMMHUPOB
00paboTKu BaHUs U IMPUKIATHOTO | COBPEMEHHBIX | aHUA U
JTAHHBIX 00paboTku MIPOTrpaMMHUPO | TEXHOJIOTHI 00paboTku
JTAHHBIX BaHUA U MPUKIATHOTO | TAHHBIX
00paboTku IPOrpaMMHUPO
JTAHHBIX BaHUA U
00paboTKu
JTAHHBIX

YK-10 Cnioco0HOCTH 0CYHIECTBIASATH MOUCK, KPUTHYECKH aHAJIM3UPOBATH, 00001ATH U
CHUCTEMATH3UPOBATH HH(OPMALMIO, HCIO0JIHL30BATH CUCTEMHBIIH MOAXO0/ AJs pellleHus MOCTAB-

JICHHBIX 3aJa4

1. UeTKO OMHUCHIBAET COCTAB U CTPYKTYPY TPEOYEMBbIX IaHHBIX U UHPOPMALIUHU, TPAMOTHO
pean3yeT mporecch ux coopa, 00pabOTKU U MHTEPIPETAIUH.

3HaTh!
COCTaB U
CTPYKTYpPY
TpeOyeMBbIX
JTaHHBIX,
METOJIbI UX
cbopa,
00paboTKu 1
HHTEpIpeTaIl
uu

®parmeHTapH
oe
IpeCTaBICHU
€ 0 COCTaBe U
CTPYKTYpC
TpeOyeMbIX
JaHHBIX,
MeToJIaX X
coopa,
00paboTKu 1

Henonnsie
NIpe/ICTaBJICHU
s1 0 COCTaBe U
CTpyKTYype
TpeOyemMbIX
JIAHHBIX,
METOIaX MX
cbopa,
00paboTKu U
UHTEpIpeTaIl

Ccdopmuposa
HHBIE, HO
coepxarine
OTJETbHBIC
po6esl
Npe/ICTaBICHN
s 0 COCTaBe
CTPYKType
TpeOyeMbIX
JTAHHBIX,

CdopmupoBan
HBIE
CHCTeMaTH4ecC
KHue
NpeICTaBICHA
s 0 COCTaBe
CTPYKTYype
TpeOyeMBbIX
JTAHHBIX,
METO/IaX X

Bomnpocsr muis
OIICHKH
3HAaHUM U
YMEHUH,
3aJIaHus B
BHUJIC
pacyeTHBIX
3aj1ad,
TECTOBBIE
3aJlaHus
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YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOEHUS
OneHouHoe
KOMIIETEHIIMH |«HEYIOBIIETBOP| «yIOBJIETBOP
«XOPpOILIOH «OTJIIMYHO» CPEJICTBO
(uHIMKaTopa UTEIBHO» UTEIILHO
JOCTHXKEHUS
KOMIIETCHITUH )
UHTEpIIpeTal] | uu METO/1aX UX cobopa,
17071 coopa, 00paboTKu 1
00paboOTKK U | UHTEpHpeTalu
UHTEpIIpeTal | u
208
YMers: ®parmentapH | Hecucrematn | B nenom Cdopmuposan | Bonpocs! s
YEeTKO 0€ yMEHHE YEeCKOoe YCIIELTHOE, HO | HOE€ YMEHUE OIICHKHU
OTNHCHIBATh YETKO OPUMEHEHHUE | COJEpIKallee | YETKO 3HAaHUU U
COCTaB U OTHCHIBATh YMEHMH YETKO | OT/AEIbHbIE OTHCHIBATh YMEHHH,
CTPYKTYpY COCTaB U OTIHCHIBATh poOesIbl COCTaB U 3aJlaHus B
TpeOyeMbIX CTPYKTYPY COCTaB U YMEHHE YETKO | CTPYKTYPY BUJIE
TaHHBIX U TpeOyeMbIX CTPYKTYpY OTIMCHIBATh TpeOyeMbIX pacueTHBIX
uHpopmaluy, | JTaHHBIX U TpeOyeMbIX COCTaB U JTaHHBIX U 3ajad,
IrPaMOTHO uHpopmaluy, | JaHHBIX U CTPYKTYpY uH(pOpMalnY, | TECTOBbIE
peayin30BbIBAT | TPAMOTHO uHpopmanuy, | TpeOyeMbIx rPaMOTHO 3aJlaHus
b IIPOLIECCHI pean30BbIBAT | TPAMOTHO JTaHHBIX U pearn30BbIBAT
ux coopa, b IIPOLIECCHI peann3oBbIBAT | HH(POpPMALIMK, | b IPOIECCHI UX
00paboTku U | ux cbopa, b TIPOIIECCHI TPaMOTHO coopa,
uHTEprpeTar] | o0paboTKu U | Ux coopa, peaan30BBIBaT | 00pabOTKU U
uu WHTEpIpeTal] | oOpabOTKU U | b MPOIIECCHI HHTEpIpeTaIu
uu WHTEpIpeTarn | ux coopa, u
17071 00paboTKu 1
MHTEpIIpeTall
uu
2. OGOCHOBBIBAET CYLIHOCTH MPOUCXOISIIETO, BBISBIISICT 3aKOHOMEPHOCTH, IOHUMAET MIPUPOIY
BapuabeIbHOCTH.
3HaTh: ®parmenrapa | Henosiabie Cdopmupoa | ChopmupoBan | Borpocsr mis
Teopernueck | oe IPEJCTaBJICHU | HHbIE, HO HBIE OIICHKHU
1€ OCHOBBI IPEJICTABICHU | 5 O coJepiKallue | cucTeMaTH4ec | 3HaHUU U
MTOHUMAaHHUS €o TEOPETUYECKH | OTHAEIbHbIC KHe YMEHHH,
MIPUPOIbI TEOPETUYECKH | X OCHOBAX poOeIIb MPEJICTaBICHU | 3aJaHUsI B
BapuabeIbHOC | X OCHOBAX MOHUMAaHUS MPEJICTABICHU | 1 0 BUJIE
™ MOHUMAaHUS PUPOJIBI 10 TEOPETUYECKH | PACUETHBIX
PUPOJIBI BapraleIbHOC | TEOPETHUECKU | X OCHOBAX 3ajad,
BapuabenbHOC | TH X OCHOBax OHVMAaHHUS TECTOBBIE
TH MOHUMAaHUS MPUPOIBI 3aaHus
MIPUPOJIBI BapHabeIbHOC
BapuabeIbHOC | TH
TH
YMers: O®parmenrapH | Hecucrematu | B nenom Cdopmuposan | Borpocs! st
00OCHOBBIBAT | O€ yMEHHE 4eCKoe YCIIELTHOE, HO | HOE€ YMEHUE OLICHKHU
b CYIIHOCTb 00OCHOBBIBAT | MPUMEHEHUE | cojeprkaiiee | 0OOCHOBBIBATH | 3HAHUU U
IIPOUCXOJAIIE | b CYLIHOCTb YMEHUU OT/ZIEIbHBIE CYLIHOCTb YMEHMH,
IO, BBISIBJIATH | IPOMCXOJSAIIE | OOOCHOBBIBAT | MPOOEIBI IIPOUCXOJAIIET | 3aaHUsI B
3aKOHOMEPHO | r'0, BBIABJIATH | b CYIIHOCTb YMEHHE 0, BBISIBIISITh BUJIE
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YpOBEHb OCBOEHHUS

pe3yiIbTaThl
OCBOCHHSA
OneHouHoe
KOMIIETEHIIUH |«HEYIOBIIETBOP| «YIOBJIETBOD
«XOPOLIO) COTIIMIHOY CpPeICTBO
(uHIUKaTOpa UTEIIbHOY UTEITHLHO»
JOCTHKEHUS
KOMITIETEHITIH)
CTH, 3aKOHOMEPHO | IPOHMCXOJIIE | 0OOCHOBBIBAT | 3aKOHOMEPHOC | PAacYETHBIX
MOHUMATh CTH, IO, BBIBIATH | b CYITHOCTh TH, IOHUMATh | 3a/1ad4,
IPUPOLY OHUMATh 3aKOHOMEPHO | MPOMCXOSIIE | TPUPOLY TECTOBBIC
BapHaOeNbHOC | IPUPOLIY CTH, O, BBIABIIATH | BapHaOeNbHOC | 3a/laHHs
™ BapuabeNbHOC | TOHUMATh 3aKOHOMEPHO | TH
TH IPUPOY CTH,
BapuabeNbHOC | TOHUMATH
TH IPUPOTY
BapuabeIbHOC
TH

3. ®opmynupyeT MpHU3HAK KIaCCH(PHUKAIINH, BBIICISET COOTBETCTBYIOIINE MY T'PYIIITHI

OJTHOPOJIHBIX "00BEKTOB", HACHTU(HUIIUPYET OOIIHE CBOMCTBA JIEMEHTOB dTUX TPYIII, OIEHUBAET
MOJIHOTY Pe3y/bTaTOB KJIACCU(HUKAIIMHU, TIOKa3bIBAET MIPUKIIAJHOE HA3HAYCHHE
KJIaCCU(UKAMOHHBIX TPYI.

3HaTh: ®parmentapH | HenosiHbie Cdopmuposa | ChopmupoBan | Borpocsr qst
TEOPETUYECKH | 0€ MIPEACTABJIEHU | HHBIE, HO HbIE OIICHKHU
€ OCHOBBI IIPENICTABICHU | 5 O cozepKalue | CHCTeMaTH4eC | 3HaHWUU U
METOJI0B eo TEOPETUYECKH | OTAEIbHBIC KHE YMCHHUH,
OLICHKH TEOPETUYECKH | X OCHOBAX npooebl IIPEJICTABJICHU | 3aJaHUS B
pEe3yJIbTaTOB | X OCHOBAx METOJIOB IIPEJICTABIICHU | 5 O BHJIE
Kjaccu(ukal | METoJ0B OLICHKH 10 TEOPETUYECKH | PACYETHBIX
uw, OLICHKH pEe3yJIBTaTOB | TEOPETUYECKH | X OCHOBAX 3ajad,
IPUKIAJHOE | PE3YJIbTAaTOB | KJIacCHU(UKall | X OCHOBax METOJIOB TECTOBBIC
Ha3HA4YeHUE Ki1accupukal | v, METOJIOB OLICHKHU 3alaHus
Kjaccupukal | uu, IPUKIAJHOE | OLICHKH pE3yJabTaTOB
HMOHHBIX IIPUKIIaJHOE Ha3HA4YCHUE pe3ynbTaToB | Kiaccudukanu
rpymi Ha3HA4YCHHE Ki1accudukal | kiaccuukal | U, IpUKIaTHOE
Ki1accuuKal | MOHHBIX uu, Ha3HA4YCHUE
MOHHBIX rpymni IIPUKIIAHOE KJIaccupuKaiu
rpymni Ha3HAa4YCHHE OHHBIX I'PYIII
Kiaccudukart
MOHHBIX
rpynmn
YMeTs: O®parmenrapH | Hecucremaru | B nenom Cdopmuposan | Bonpocs! amns
¢bopmynupoBa | oe yMeHHe 4ecKoe YCIEIIHOE, HO | HOE YMEHUE OLIEHKH
Tb NIPU3HAK ¢dopmynupoBa | MpUMEHEHUE | cojeprkamiee | GopMyaHpoBaT | 3HAHUU U
Kjaccuukal | Th MPU3HAK YMEHHU OTZEIbHBIE b IIPU3HAK YMEHHUH,
WU, BBLACTATh | Kinaccudukal | GopMynupoBa | mpoOessl KJaccuuKay | 3aJaHus B
COOTBETCTBYIO | MM, BBIIEIATh | Tb IIPU3HAK yYMEHHE Y, BBIJIEIIATD BHJIE
e emy COOTBETCTBYIO | Kiaccudukar | GopMyaupoBa | COOTBETCTBYIO | paCUETHBIX
IPYIIIbI 1Ie eMmy WY, BBIJIENATD | Th IPU3HAK 1I1e eMy 3ajad,
OJHOPOJHBIX | TPYIIIbI COOTBETCTBYIO | KJIaCCH(HKALl | TPYIIIIBI TECTOBBIE
"00BEeKTOB", OJHOPOJHBIX | IIHE EMY WY, BBIJIENAT | OJHOPOIHBIX 3alaHus
uaeHTudunmp | "oO6beKToB", TPyNIbI COOTBETCTBYIO | "00BEKTOB",
oBath o0ImMKe | UASHTUGUUIUD | OJHOPOAHBIX | IIME eMY UACHTUDHUIHID
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOEHUS
OneHouHoe
KOMIIETEHIIMH |«HEYIOBIIETBOP| «yIOBJIETBOP
«XOPpOILIOH «OTJIIMYHO» CPEJICTBO
(uHIMKaTopa UTEIBHO» UTEIILHO
JOCTHXKEHUS
KOMIIETCHITUH )
CBOICTBA oBaTh o0mmue | "0OBEKTORB", TPYIIIbI 0BaTh 00IIHE
3JIEMEHTOB CBOMCTBA UICHTU(QHUIND | OJHOPOJHBIX | CBOHCTBA
3TUX TPYIIIL, 3JIEMEHTOB oBaTh 00mue | "0ObeKTOB", AJIEMEHTOB
OILICHUBATh 9TUX TPYIIL, CBOICTBa UACHTUQHUIAD | STUX TPYIIIL,
MIOJIHOTY OIICHUBATh 3JIEMEHTOB OBaTh O0IIME | OLIEHUBATh
pe3yJabTaToOB | MOJHOTY 3TUX TPy, CBOICTBa MOJIHOTY
KJlacCU(UKall | pe3yJbTaTOB | OLIEHUBATh 3JIEMEHTOB pe3yabTaToOB
uu, KJ1acCU(pUKaL | MOJHOTY 3TUX TPy, KJ1acCU(pUKaIU
MTOKa3bIBaTh uu, pe3ylbTaToOB | OLIEHUBATh , TIOKa3bIBaTh
MPUKIAJHOE | MMOKa3bIBAThH KJaccUUKal | HOJHOTY MIPUKIIATHOE
Ha3HaYeHUe MpPUKIAJHOE | UM, pe3ynbTaToB | Ha3HAUYEHHE
KJlaccu(uKal | Ha3HauYeHUE MTOKa3bIBaTh KJaccuukal | kiaccupukanu
MOHHBIX KJaccuukal | NpuKiIagHOEe | UH, OHHBIX Py
rpymi HMOHHBIX Ha3HauYeHUe MOKa3bIBaTh
TpyII KJIaccuukall | MpUKIaIHOE
HMOHHBIX Ha3Ha4YeHHE
TPy Kiaccudukart
MOHHBIX
rpynn

4. I'paMOTHO, JJOTUYHO, apPTYMEHTUPOBAHO (JOPMHUPYET COOCTBEHHBIC CYXKJCHUS U OT[CHKH.
OTtnuvaeT GakTbl OT MHEHUH, MHTEPIPETAINH, OIICHOK H T.JI. B PACCY)KICHHSX IPYTHX YIaCTHHKOB

NEeSATEbHOCTH
3HaTh: ®parmenrapa | Hemosinbie Cdopmupoa | ChopmupoBan | Borpocs! mis
OCHOBBI oe IIPE/ICTABICHU | HHbIE, HO HbIE OLICHKH
IrPAaMOTHOM, IpEJCTaBIeHU | 1 00 OCHOBax | COJEpKallue | CUCTEMaTH4ec | 3HaHUU U
JIOTUYHOM, € 00 OCHOBax | rpaMOTHOM, OTJACIbHBIC KUe YMEHUH,
apryMEHTUPO | TPaMOTHOM, JIOTUYHOM, poOeIIb MIPEACTABJICHU | 3a/J1aHMS B
BaHHOM JIOTUYHOM, apryMEeHTHUPO | IPEICTaBJICHU | 1 00 OCHOBAaxX | BUJE
(GbOpMYITUPOBK | apryMEHTUPO | BaHHOM s 00 OCHOBax | rpaMOTHO, pacyeTHBIX
u BAHHOU bOopMyIUpPOBK | TPAaMOTHOM, JIOTUYHOM, 3azay,
cOOCTBEHHBIX | (DOPMYIHUPOBK | U JIOTUYHOM, apryMEHTUPOB | TECTOBBIE
CYXKJEHUH U u COOCTBEHHBIX | apTyMEHTUPO | aHHOM 3a/1aHus
OLICHKH. COOCTBEHHBIX | CY)KICHHM U | BAaHHOM bopMynupOBK
CYXJEHUU U OLICHKH. bopMynupoOBK | U
OILICHKH. " COOCTBEHHBIX

COOCTBEHHBIX | CYXJEHHUH U

CYXIECHUN U OILICHKH.

OIICHKH.
YMers: O®parmenrapH | Hecucrematun | B nenom Cdopmuposan | Borpocs! st
IPaMOTHO, 0€ YMEHHE 4ECKOE YCIIELTHOE, HO | HOE YMEHUE OILICHKHU
JIOTUYHO, TPaMOTHO, NPUMEHEHUE | COAEpIKallee | IPAMOTHO, 3HaHUU U
apryMEHTUPO | JIOTMYHO, yMEHUM OT/EJIbHbIE JIOTUYHO, YMEHUH,
BaHO apryMEHTUPO | TPaMOTHO, poOeITbI apryMEHTUPOB | 3a/1aHUS B
(dbopMHpOBaTh | BaHO JIOTUYHO, yMEHUue aHo BUJIE
coOCTBeHHBIE | (DOPMHPOBATH | APTYMEHTHPO | TPaMOTHO, (dbopMHUPOBATh | pacYETHBIX
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[Inanupyemsle YpoBeHb OCBOCHUS

pe3ynbTaThl

OCBOEHUSA
OueHouHoe
KOMIIETEHIIUH | «HEYAOBIIETBOP| «yIOBIJIETBOP
«XOPpOILIOH «OTJIIMYHO» CPENCTBO

(uHIMKaTopa UTEIBHO» UTEIILHO

JOCTHXKEHUS
KOMITIETEHITIH)
CYXJEHHUS U COOCTBEHHBIE | BaHO JIOTHYHO, coOCTBEHHbIE | 3a7ad4,
OLICHKH. CYXICHHUS U (GopMHpPOBATH | APTYMEHTHPO | CYXKACHUS U TECTOBBIE
Otinyath OILICHKH. COOCTBEHHBIE | BaHO OLICHKH. 3a/1aHus
(baxTsI OT Otnnyathb CYXICHUS U ¢dopmupoBare | OTnu4aTh
MHEHMW, (bakThl OT OLICHKH. coOcTBEHHbIE | (PAKTHI OT
UHTEpIpeTal, | MHEHUH, Otnuuath CYXICHUS U MHEHUH,
Ui, OLEHOK M | UHTepnpeTal] | (GakTbl OT OIICHKH. UHTEpIIpEeTaLH
T.J. B Wi, OIICHOK M | MHCHHI, OT1nuyath M, OIICHOK U
paccyxJIeHus | T.J. B uHTeprpeTal | (GakThl OT T.J. B
X IpYrux pacCyXJIeHHs | WM, OLICHOK U | MHEHMH, pacCyXIEHUIX
Y4aCTHUKOB X IpYTux T.J. B UHTEpIIpeTal] | JIpyrux
NEeSITENIbHOCTH | YYaCTHUKOB paccyXJeHUs | Ui, OLIEHOK U | YYaCTHHUKOB

NESITEIbHOCTH | X IPYruX T.J. B JeSITeIbBHOCTH
YYaCTHHKOB paccyxaeHus
NEeSITEeIbHOCTH | X APYTUX
Y4aCTHUKOB
JESTEIIBHOCTH

7.2. Boipochl 11l OlleHKH 3HAHUH M YMEHM i, XapaKTepu3y0IuxX
¢dopmupoBanue KOMIETEH UM

[udp Bompocsl [IpaBuibHBIN OTBET
KOMITIETEHIINH
YK-4 1. Kakoli moka3arteyb HaJ0 BBIYMCIUTD, YTOOBI MoJa
OTpeeNuTh Hanboiee yacToe 3HaueHue B Habope
IMaHHBIX ?
2. Hanminre Ha3Banue Moyt Python, koropsrii | statistics

COACPIKUT CTATUCTUYCCKUC (bYHKI_II/II/I

3. Hamumure komanxy Python asist BeraucieHus
MeaHbl MO CITUCKY X

statistics.median(x)

aucen?

MCIob30BaTh B Python mis neficTBUTEIBHBIX

4. Kakoit moaysp Python mo3sosisier 3arpyxarb pandas
raOInIBl B CTPYKTYpY AaHHbIX data frame?

5. Kakoli mokazaTep OleHUBaeT CpeaHui JIICTIepCUs
KBaJpaT OTKJIOHEHHS OT CPETHEr0?

6. KakuM cUMBOJIOM OTZENSAIOTCS APYT OT Jpyra | 3amsras
BHa4YeHus B Qaiinax .CSV?

7. Kakoil Tun nepeMeHHoOH cieayer float

KpuBo# 'aycca?

8. Kakoii 3akon pacnpeaciiCHus OMMUCbIBACTCA

HOpMaJ'IBHBII\/'I 3aKOH

9. OT 4yero 3aBUCHT JOCTOBCPHOCTb OLICHKU
CPCAHCTO 3HAUCHU A IoKa3zaTeis?

0T 00beMa BEIOOPKU U

JUCTIEPCUU

10. Kak MeHsieTcs cTaHaapTHast olnoKa

YMCHBIIACTCS
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CpeHEro MpH YBEIMYCHUH 00beMa BEIOOPKH?

VK-10

11. Kak Ha3bIBalOT 3HAYEHUS], KOTOPbIE CUIILHO
BBIOMBAIOTCS M3 HA0OPA JJAHHBIX, HE
BITMCBIBAIOTCS] B MOJAEIH 110 KAKOW-T100

npuarHe?

BBIOPOCHI

12. Kakue popmatsl GaiiyioB ¢ JTaHHBIMHA MOKET
BarpykaTh porpamma, HarmucanHas Ha Python?

Jt00bIe, €CIIU AIITOPUTM
MOJKET UX 00paboTaTh

13. Kak Ha3eiBaetcs Oubmmoreka Python,
KOTOpast UCIIONB3YETCS [Tl BU3YaTU3allun
ITAHHBIX, IOCTPOCHHSI TPA(PHUKOB, THArPAMM

matplotlib

14. Kakoii kpuTepuil HCHOIB3yeTCs IS
IIPOBEPKH 3aKOHA pacrpeaeieHus?

kpurtepuit [lupcona ninm
kpurepuii Koamoroposa

15. Kak Ha3wpIBaeTCsA OKa3aTelb, OICHUBAIOIIMI

K03 UIIMEHT KOppesLuy,;

B3aMMOCBS3b IBYX BenmunH? Kak ero numpy.corrcoef(x,y)
BBIUUCIHUTH B Python?
16. Kakoit Mmoyns Python npumensiercs mist scipy.stats

MIPOBEPKHU CTaT. THIIOTE3?

17. Ecnu Hajo MpoBEpUTH, YTO cpeHee Ooble
ONIPENIETIEHHOTO 3HAYEHHUS], TO KAKOW KpUTEpUI

HAaJ0 IPUMEHUTH?

kputepuii CtprozenTa (t-
CTaTUCTHUKA)

18. Kakoit MeTo1 MpUMEHSIETCS IS
onpeseneHus KodPpPUIMEeHTOB TMHEHHON

perpeccun?

METO/1 HAUMEHBILIUX
KBaJIpaToB

19. Kakwue 3HaueHus Yaie BCero MpUHNUMAIOT
BEJIUYHHBI, ITOTYUHSIONTUECS HOPMATLHOMY

3aKOHY pacupenenieHus?

3HaA4YCHUA BO3JIC CPECOAHETO

20. B uyem cmbict npaBuiia 3 curma?

OTKJIOHEHHUE OT CPEIHETO
Oosiee yeM Ha 3
CTaHJIAPTHBIX OTKJIOHCHHUS
MaJIOBEpPOSITHO

7.3 IIpakTHKO-OpHEHTUPOBAHHBbIE 321aHUS

[udp [IpakTuko- [IpaBuiIbHBIN OTBET
KOMIIETEHIIMH | OPUEHTHPOBAHHBIC 3a/JaHUS
YK-4 1. Hanimmure nmporpammy, f=open('GAZP.csv','r")

KOTOpasi CYNTACT JAHHBIC B
4-Mm cToJi01e TadInLbI B
(atine “GAZP.csvV” B ciicok

x=[]
for i in range(10):
z=f.readline().split(',)[3]
try:
z=float(z)
x.append(z)
except:
pass

2. Hanumure nporpammy,

3arpy>Karouryro TabiIuIy u3
¢aiina xak data frame

import pandas as pd
tablel= pd.read_csv('GAZP.csv')
df=pd.DataFrame(tablel)

3. Hanummure nporpammy;,
OILICHUBAIOIIYIO LICHTP

pacnpeaACiICHUA JaHHBIX,

import statistics
mean_y=statistics.mean(y)
median_y=statistics.median(y)
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COJZICPIKAIIMXCS B CIIMCKE Y.

try:
mode_y=statistics.mode(y)
except:
mode y='He cymecTByeT'

4. Hanumure nporpammy,
COCTaBJISIOLLYIO CJIOBaphb, I'1ie
KJIIOYM — Ha3BaHUS
nokasaresiei (cpennee, CT
OTKJIOHEHUE), a 3HAUCHUS —
UX BEJIMYHHBI.

import statistics
mean_y=statistics.mean(y)
stdev_y=statistics.stdev(y)
dict_y=dict_y={'cpennee":mean_y,'ct
otkionenue’:stdev_y}

5. Kak MoxHO
HUMIIOPTHUPOBATH (PYHKITHIO
mean() u3 oubnuoreku Statis-
tics, 4TOOBI He yKa3bIBaTh
Ha3zBaHHe OMOIMOTEKH NPU
e€ UCIOJIb30BAaHUU?

from statistics import mean
print(mean([1,2,3]))

6. Boruncnure ko3puirient
Bapuarmu B Python

import statistics
mean_y=statistics.mean(y)
stdev_y=statistics.stdev(y)
if mean_y !'=0:
c_var=stdev_y/mean_y
else:
C_var='He CYIIIECTBYET, T.K. CPEIHEE PAaBHO
0

7. ITocunTaiiTe pa3max
JTAHHBIX TI0 CITHCKY Y

min_y=min(y)
max_y=max(y)
range_y=max_y-min_y

8. ITocTpoiite rpaduk mo 3
TOYKaM, HCIIOJIB3Ys
oubmmotexy matplotlib

import matplotlib.pyplot as plt

x=[1,2,3]
y=[241]
plt.plot(x, y)

plt.xlabel('x - axis’)
plt.ylabel('y - axis’)
plt.title('graph’)
plt.show()

9. Hanuiure nporpamMmy st
MmocTpoeHus rpaduka mo
Barpy>keHHOH u3 (haiina
rabmue

import matplotlib.pyplot as plt
import pandas as pd

df = pd.read_csv('fdata.csv', sep=",’,
parse_dates=True, index_col=0)
df.plot()

plt.show()

YK-10

10. ITocuwuraiite

K03 pULIHEHT KOppensauuu
[Mupcona mexty ABymMs
HoKa3aTeIsiMU

import numpy as np

x = np.array([0, 1, 3])
y = np.array([2, 4, 5])
print(np.corrcoef(X, y))

11. IlocunTaiiTe JHEBHEIE
JTOXOJHOCTH aKIUi

«"a3nmpom», UX cpeaHee u
CTaHJApTHOE OTKJIOHEHHE

from statistics import mean, stdev

f=open('GAZP.csv','r")

x=[]

for i in range(10):
z=f.readline().split(",")[3]
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try:
z=float(z)
x.append(z)
except:
pass

for i in range(len(x)-1):

d[i]=(x[1]-x[i-1])/x[i-1]
print(mean(d),stdev(d))

12. Haiinure cpeau Bcex
3apaboTHbIX iat (Wage)
CaMyIo BBICOKYIO U
3aIUIIATE 3TO 3HAYCHHE B
nepeMeHHyto rich.
IlocumTaiiTe, CKOJIBKO
3apabaThIBAIOT COTPYTHUKU
3a rox (Wage) BmecTe,
COXpaHHTE 3HAYCHHUE B
nepeMmeHHo# total. BerBemure
pe3ynbTaThl KOJia uepe3
3ansTyro: rich, low, total.

import pandas as pd

tablel = pd.read csv(‘personel.csv')
rich = table1l.Wage.max()

low = tablel.Value.min()

total = table1l.Wage.sum()
print(rich, low, total)

13. Hanmummue nporpammy,
KOTOpas 3arpy3ut u3 ¢aina
TabIUIy C JAHHBIMU 110
COTpYJHHKAM U MOCYUTAET
CpeaHui BO3pacT,
OKPYTJICHHBIN JIO LEIBIX
(cronbenr Age)

import pandas as pd
tablel = pd.read_csv('personel.csv’)
age = round(tablel.Age.mean())

14. Hanummure nporpammy
Ha Python ns nocrpoenus
JBYX WK OoJiee JIMHUH C
JeTeHaMH, Pa3IHYHOM
HIMPUHBI U [[BETA.

import matplotlib.pyplot as plt

#line 1

x1 =[10,20,30]

yl =[20,40,10]

# line 2

x2 =[10,20,30]

y2 =[40,10,30]

plt.xlabel('x - axis’)

plt.ylabel('y - axis’)

plt.title('Two or more lines')

plt.plot(x1,y1, color="blue', linewidth = 3, label
='linel-width-3")

plt.plot(x2,y2, color="red', linewidth = 5, label
='line2-width-5")

plt.legend()

plt.show()

15. Hanumnre nporpammy
Ha Python ans oToGpaskeHust
CETKH U HapucyiTe
JMHENHbIE rpaduKu

import datetime as DT

from matplotlib import pyplot as plt

from matplotlib.dates import date2num
data = [(DT.datetime.strptime('2016-10-03',
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3Ha4yeHus 3akpeiTus Alphabet
Inc. B nepuoa ¢ 3 okT0ps
2016 rona o 7 okT0ps
2016 rona. Hactpousn niuHun
CETKH C PEHJEPUHIOM C
OoJibie ceTkor (OCHOBHOM
CETKOMW) U MEHBIIIEH CeTKa
(BTOpOCTEIIEHHAS CETKA).
Bxurounte ceTky, HO
OTKJIFOUUTE TaJIOYKH.

"%Y-%m-%d"), 772.559998),
(DT.datetime.strptime('2016-10-04', "%Y -
%m-%d"), 776.429993),
(DT.datetime.strptime('2016-10-05', "%Y -
%m-%d"), 776.469971),
(DT.datetime.strptime('2016-10-06', "%Y -
%m-%d"), 776.859985),
(DT.datetime.strptime('2016-10-07", "%Y -
%m-%d"), 775.080017 )]
x = [date2num(date) for (date, value) in data]
y = [value for (date, value) in data]
fig = plt.figure()
graph = fig.add_subplot(111)
# Plot the data as a red line with round markers
graph.plot(x,y,'r-0")
# Set the xtick locations
graph.set_xticks(x)
# Set the xtick labels
graph.set_xticklabels(
[date.strftime("%Y-%m-%d") for (date,
value) in data]
)
# naming the x axis
plt.xlabel('Date’)
# naming the y axis
plt.ylabel('Closing Value’)
# giving a title
plt.title('Closing stock value of Alphabet Inc.")
# Turn on the minor TICKS, which are required
for the minor GRID
plt.minorticks_on()
# Customize the major grid
plt.grid(which="major’, linestyle="-', lin-
ewidth="0.5", color="red")
# Customize the minor grid
plt.grid(which="minor’, linestyle="", lin-
ewidth="0.5", color="black’)
# Turn off the display of all ticks.
plt.tick_params(which="both', # Options for both
major and minor ticks
top="off', # turn off top ticks
left="off', # turn off left ticks
right="off', # turn off right ticks
bottom="off") # turn off bottom ticks
plt.show()

16. Hannmure nporpammy

Ha Python ms otoGpaxenus
TUCTOTPaMMBI MOTYJISPHOCTH
S3BIKOB MIPOTPAMMHUPOBAHMSL.

import matplotlib.pyplot as plt

x = [Java', 'Python’, 'PHP’, 'JavaScript', 'C#',
'C++]

popularity = [22.2, 17.6, 8.8, 8, 7.7, 6.7]
X_pos = [i for i, _in enumerate(x)]
plt.bar(x_pos, popularity, color="blue")
plt.xlabel("Languages™)
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plt.ylabel("Popularity")

plt.title("PopularitY of Programming Lan-
guage\n" + "Worldwide, Oct 2017 compared to a
year ago")

plt.xticks(x_pos, x)

# Turn on the grid

plt.minorticks_on()

plt.grid(which="major", linestyle="-", lin-
ewidth="0.5', color="red")

# Customize the minor grid

plt.grid(which="minor", linestyle="", lin-
ewidth="0.5', color="black’)
plt.show()

17. Hanuure nporpammy c
WCTIOJTb30BAaHUEM MOTYJIS
Pandas mis ynanenus
MOCJICTHUX N CTPOK
TaOJIMIIEI, 3aITHCAHHOM B

CTPYKTYPY JaHHBIX
DataFrame.

import pandas as pd

d={coll" [1, 2,3,4,7,11], 'col2: [4,5,6,9, 5,
0], 'col3" [7, 5, 8, 12, 1,11]}

df = pd.DataFrame(data=d)

print("Original DataFrame™)

print(df)

print("\nAfter removing last 3 rows of the said
DataFrame:")

dfl = df.iloc[:3]

print(dfl)

18. Pemte 3amauy Ha
MOCTPOCHUE JIMHEHHO N
perpeccu mo IByM CIUCKaM
YHCIOBBIX 3HAUCHHI

import numpy as np

from sklearn.linear_model import LinearRegres-
sion

x = np.array([5, 15, 25, 35, 45, 55]).reshape((-1,
1)

y = np.array([5, 20, 14, 32, 22, 38])

model = LinearRegression()

model.fit(X, y)

model = LinearRegression().fit(x, y)

y_pred = model.predict(x)

print(‘predicted response:’, y_pred, sep="\n")
y_pred = model.intercept_ + model.coef * x
print(‘predicted response:’, y pred, sep="\n")

7.4 TecThl

[udp
KOMIIETEHI[AU

TectoBrle 3agaHus

[IpaBuabHbBIN
OTBET

VK-4

1. Uncno, mensinee MHOXKECTBO YMCEIl MOoIoaaM, Tak, 4To 50% 1

3Ha4YeHuH OoJblie Hero, 50% MeHbIle -

1) meauana
2) Mmona

3) nucnepcus
4) cpennee

2. Jlns oneHKH pa3dopoca JaHHBIX BHIYUCIISIOT: 1

1) nucnepcuto
2) mony

3) accumeTputo
4) sK1iecc
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3. YToOBI NOJTYYUTh AOCTYI K 1-My 3JI€MEHTY CIHCKa X HaZ0
Hanucarh:

1) x[1]

2) X[0]

3) x(1)

4) x(0)

4. dynkuus mode coaepkuTcst B ONOIHOTEKE
1) statistics

2) numpy

3) pandas

4) scipy

5. Ecnn meauana v Mojia O0JIbIIE CPETHETO, MOKHO OXKHUIATh,
4TO:

1) yaiie OyayT BCTpeyaThCsl 3HAUEHHUS BBIIIE CPEHETO

2) yaie OyJyT BCTpEeUYaThCsl 3HAUEHUSI HUXKE CPEIHETO

3) 3HAYCHUS BBIIIE U HUXKE CPEHETO OYyIyT BCTPEUATHCS C
PaBHON BEPOSTHOCTBIO

6. IIporpamma, HanrcaHHas Ha Python, mpeBocxoaut pacueTs
B TaOJUYHOM IPOIIECCOpE

1) CKOPOCTBIO BHIYUCIICHUI

2) MpOCTOTOM CO3IAaHUS

3) 00beMOM Ha KECTKOM JTUCKE

4) 06beMOM B ONEPATUBHOMN MaMSITH

VK-10

7. OyHKIUHA ¥ METOIBI 1711 IOCTPOESHUS TPaUKOB COMEepKATCS
B OubnuoTeke:

1) statistics

2) matplotlib

3) numpy

4) pandas

8. dyukmus Stdev comepkurcs B OubInorexe
1) statistics

2) numpy

3) pandas

4) scipy

9. KOMaHI[H, KOTOPBIC MOKHO HUCIIOJIB30BAaTh AJIA 3arpy3Ku
CTOJ'I6I_Ia Ta6J'II/II_[LI, COACPIKAICTO TCKCTOBBLIC U YHNCJIOBLIC
3HAYCHUA BnepeMeme:

1) try except

2) if else

3) float, str

10. 3akoH pacnpesaeneHus, KOTOPBIH JTydllle BCEro ONUCHIBAET
pacrpeneneHie JOX0JHOCTeH (PMHAHCOBOIO aKTUBA!

1) HopManbHBIN

2) moka3aTeabHbII

3) paBHOMEpPHBII

4) rama

11. Jlns MoaennpoBaHusi BpEMEHHOTO HHTEPBaJIa MEKIY
COOBITUSIMH 11€JIecO00pa3Hee BCEro NPUMEHSTh:

1) HOpMabHBIN 3aKOH paclpeacIcHus]

2) noka3aTeabHbII 3aKOH PACIIPENEICHUS

3) paBHOMEpPHBIN 3aKOH paclpeAcIcHus

4) rama pacnpeeseHue
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12. I1pu mpoBepke CTaT. TUMOTE3bl O YUCIOBOM 3HAUCHUU 1
MoKa3aTessl HyJieBasi TUIIoTe3a O0BIYHO (hOPMYIIUPYETCS O
1) paBeHcTBe

2) HEpaBEeHCTBE

8. IlepeyeHb OCHOBHOI M JONOJIHUTEIbHOH YUeOHOM JIUTEPATYPBblI,
HE00X0AMMO 1VIsl OCBOCHM S AUCHMIIHHbI

OcHoBHag JMTEpATYpa

1. XKwmaxk, E. . MadopmannoHHbIe TEXHOIOTHHA U OCHOBBI MTPOTPaMMHUPOBAHHUS
: yueOHoe nocodue : B 2 yactax / E. M. Kmak, A. JI. KoBanb. — HoBocubupck :
HI'TY, 2022 — Yacts | : InpopManinoHHbIE TEXHOJIOTHH U OCHOBBI
nporpaMMHUpoBaHus : yueOHoe nocodue : B 2 u. Yl. — 2022. — 64 c. — ISBN 978-
5-7782-4839-7. — TekcT : 2neKTpOHHBIN // JIaHb : ANeKTPOHHO-OUOIMOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/404771 — Pexxum poctymna: ais
aBTOPHU3. MOJIB30BATETICH.

2. 3rypanbckas, E. H. Texnonoruu nporpaMmmupoBanus : yueOHoe nocodue /
E. H. 3rypanbckas. — YabsinoBck : Yal'TVY, 2020. — 71 ¢. — ISBN 978-5-9795-
1995-1. — Tekcr : aneKkTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIHOTEYHAs! CUCTEMA. —
URL.: https://e.lanbook.com/book/165011 — Pexwum mocTyma: ajisi aBTOPH3.
10JIb30BATEIIEH.

JlononHuTENnbHAs IUTEpATYypa

3. Hukutuna, T. I1. IlporpammupoBanue. OcuoBsl Python / T. I1. Hukurtuha,
JI. B. Kopone. — Cankr-IleTepOypr : Jlans, 2023. — 156 c. — ISBN 978-5-507-
45283-5. — TekcT : 2IeKTpOHHBIH // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAsS CUCTEMA. —
URL.: https://e.lanbook.com/book/302714 — Pexwum mocTyna: ajsi aBTOPH3.
IIOJIb30BATEIICH.

4. bykynos, C. B. Pa3zpaboTka npuioxxeHuii ¢ rpa@uaecKum
MOJIb30BaTeNIbcKUM uHTEpdericom Ha si3bike Python / C. B. bykynos, O. B.
bykynoBa. — Cankr-IletepOypr : Jlansb, 2023. — 88 ¢. — ISBN 978-5-507-45191-
3. — Tekcrt : anexTponHnsli // JlaHsb : anekTpoHHO-O0MOMHMOoTeyHas cuctema. — URL:
https://e.lanbook.com/book/292856 — Pexxum moctyma: ajis aBTOpus3.
MIOJIb30BATEIIEH.

5. Makkunnu, Y. Python u ananu3 manasix / Y. MakkuHHY ; IEPEBOJT C
anrmiickoro A. A. CouakuHa. — 2-oe u31., uctp. u gorn. — Mocksa : JIMK Ilpecc,
2020. — 540 c. — ISBN 978-5-97060-590-5. — Tekcr : anexTponHsiii // JIans :
AJIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/131721
— Pexum noctyna: s aBTOpu3. NOJIb30BATENEH.

6. Suanes, B. B. Web-tmporpammupoBanne va Python : yae6Hoe mocobue mis
By30B / B. B. fInneB. — 3-¢ u3z., mepepad. — Cankr-IletepOypr : Jlans, 2024. —
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180 c. — ISBN 978-5-507-48364-8. — Tekcr : anexkTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/392993 — Pexum
JNOCTYyIIA: U1 aBTOPU3. MOJIb30BATEIIEH.

7. SciPy // http :// docs. scipy. org / doc / scipy / reference /

8. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.htm

9. llepeyensb pecypcoB HHGOPMALMOHHO-TEJTEKOMMYHHUKAIIMOHHOM ceTH
«HTEepHET?, HEOOXOAMMBIX /IVIS1 OCBOCHUS AU CIUTIHHBI

Hnmepnem-pecypcwi

1.Pylru 1.0.9 [DnexTpoHHbI# pecypc]: calT. — Pexum qoctymna:
https://pypi.python.org/pypi/pylru

2.Python Data Analysis Library [DnekTpoHHBIi pecypc]: calliT. — Pexxum
nocryma: http:// pandas.pydata.org/

3. Python Documentation [DnekTpoHHBIH pecypc]: cailT. — Pexxum nocrymna:
http://python.org/doc/

4. Python Standard Library [DnexTponHbIit pecypc]: caift. — Pexxum goctymna:
https://docs.python.org/2/library/

5.Scikit-learn Machine Learning in Python [DnextponHslit pecypc]: cait. —
Pexxum moctyna: http://scikit-learn.org

6.0¢unmanpHbIi caT mpoaykra https://www.python.org/

7.NundopmarmonHo-obpa3oBaTenbHbli mopTail @UHAHCOBOTO YHUBEPCUTETA
npu [IpaButensctBe Poccuiickoit denepanuu http://portal.ufrf.ru/

8.Karanor kypcoB UntepHer YHuBepcutera Mapopmarmonusix TexHoI0THlA
http://www.intuit.ru/

9.0nexTponnas 6ubnmnorexka GuHancoBoro yuuBepcureta (Ob)
http://elib.fa.ru/ (http://library.fa.ru/files/elibfa.pdf)

10. DnekTpoHHO-O0MOIMOTEYHAs cucTeMa Znanium http://www.znanium.com

11. CaliT nenapTaMeHTa aHaJIu3a JAaHHBIX, IPUHATHS PEIICHUN U (PMHAHCOBBIX
texunosoruid. http://fa.ru/dep/data_analysis /

12. bubnanoreyHo — nHGOPMAITMOHHBIN KoMILIekec DUHYHUBEPCUTETA TIPU
[TpaBurenscTBe PO. http://library.fa.ru.

10. MeToauuyeckue yKa3aHus JJis1 00y4YaIOIIHUXCS M0 OCBOEHUIO
AUCHMILTAHBI

OO0mIre MoI0KEHUS M0 BRIMTOTHEHUIO KOHTPOJILHON pabOThI

KontponsHas pabora mno aucuumuinHe «COBpEMEHHBIE  TEXHOJIOTMH
MPOrPAMMHPOBAHUS» NPEeAHA3ZHAYEHA JJIs1 TPOBEPKU CTENEHU YCBOCHUS CTYIACHTAMU
MPOMJACHHOr0 MaTepuaia 1o JaHHOW JUCUUTUINHE.

KontponbHass pabGora BBINOJHSETCS MOCIE MNPOCTYIIUBAHUA CTyACHTaMU
JEKIIMOHHOTO Kypca IO JAUCHUIUIMHE W HUX CaMOCTOSATENbHOW pPaboThl C
PEKOMEHI0BaHHOM mpernojaBaTeieM ydeOHoU nutepaTypoud. KontponpHas pabota
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JOJKHA T0Ka3aTh, YTO €€ aBTOp OCBOMJI (yHIaMEHTaJbHblE 3HaHUS B 00JIacTU
1IEHO0Opa30BaHUS.

KonTponbHas paboTa HOCUT TEOPETUKO-NPAKTUUYECKUN XapakTep W JaeT
JOTIOJTHUTENbHBIA  ONBIT CaMOCTOATENbHOM paOOThl HaJ BBIOPAHHON TEMOM,
3aKJIIOYAIONIMIiCS B 1MoAOOpe HEOOXOAUMOM JHUTEpaTyphbl, MUCbMEHHOM H3JI0KEHUU
Marepuaja Ha OCHOBE CHCTEMAaTu3aliu, OOOOIIECHUH, KPUTUYECKOM aHAIN3e
M3Y4YEHHOT0 MaTepuasa 1 YMEHUH PEIICHUS] TPAKTUYECKUX 3a7ad.

B Meroauueckux ykazaHUSX M0 AUCHUIUIMHE «COBPEMEHHBIE TEXHOJIOTHMU
MIPOrpaMMHUPOBaHUs» TpeacTaBiieHbl 10 BapuMaHTOB KOHTPOJbHBIX padoT. Homep
BapHaHTa KOHTPOJIbHOMW pabOThl YCTAHABJIMBAETCS B COOTBETCTBUHU C IOCJEIHEN
G poii HoMepa 3a4eTHON KHIKKH.

BoinosninenHass u odopmiieHHass B COOTBETCTBUU C TpeOOBaHUSIMU Kadeapsl
«Marematuka W HMHPOpMATHKa» KOHTPOJbHAs paboTa NpPHUKpEIIieTcs B
UH(GOPMAIIMOHHO-00pa30BaTEIbHOM MOPTAae AJisi MPOBEPKH MPENoAaBaTEIIEM.

TpeboBanus k opopMIIEHUIO KOHTPOJIBHON PabOTHI

TexcT KOHTPOJILHON Pa0OTHI BBIMOJIHSAETCS C UCIOJIB30BAHUEM KOMITBIOTEpA U
pacneyarbiBaeTCd Ha OJHOM CTOpoHe nucta Oenmoit Oymaru Qopmara A4. Iser
mpudTa JODKEH ObITh uepHbIM, mpudT — Times New Roman, pasmep 14,
MEXCTpOUHBIA HHTepBand - 1,5. TlomyxupHbiii mpudT s BBIICICHUS Ha3BaHUM
CTPYKTYPHBIX D3JIEMEHTOB pPa0OThl, OTAEIBbHBIX CIOB He wucnoib3yerca. He
pa3peliaercsi UCIOJb30BaTh  KOMIIBIOTEPHBIE BO3MOXXHOCTH  AKIIEHTUPOBAHUS
BHUMAaHHUS Ha OTJIETBHBIX TEPMUHAX, MOJIOKEHUSIX, (POPMYIIaxX MyTEM HUCIIOIb30BAHUS
mpudTOB pa3HON TAPHUTYPHI.

Homepa cTpanuil mpocTaBisiiOT B CepelMHE HIDKHETO TOJIA JINCTA, COOMoaas
CKBO3HYIO HyMepanuto. Touka B HOMEPE CTPAHUIbl HE CTABUTCA. THUTYJIBHBIA JIUCT
BKJIIOUAIOT B OOIIYI0 HyMEpaIuio CTPaHHI], HO HOMEP CTPAHUIIbI HE MPOCTABIISIETCS.
Hywmepanust HaurHaeTcst co BTOpoit crpaHuilbl — «Coaep:KkaHue.

@opmynsl B KOHTPOJIBHOU paboOTe BBIACISIOT U3 TEKCTAa B OTAEIBHYIO CTPOKY.
Brimie u Huxke kaxmon GopMyIibl T0DKHA OBITH OCTaBIIEHA OJIHA CBOOOJHASI CTPOKA.
[losicHeHne 3HAYEHHWI CUMBOJIOB U YHUCIOBBIX KOI(PPUIIMEHTOB CIEAYEeT MPUBOIUTH
HETIOCPEACTBEHHO 10J] (JOPMYJIOW B TOW K€ IMOCISA0BATEIBHOCTH, B KOTOPOH OHH
nanel B (opmyne. DopMynbl HyMepyrOTCs apabckumu nudpaMu  CKBO3HOU
HyMepalue mo Bceil padoTe, Mpu 3TOM HOMEP (HOPMYJIbI YKa3bIBA€TCS B KPYTIIBIX
CKOOKax B KpalHEM MpaBOM TOJIOKEHUU Ha CTpoke. DOpMysbl TODKHBI OBITH
HAIMCaHBI C TIOMOIIBIO pelakTopa GOPMYIL.

Tabauywpr pacronararoTcsi HEMOCPEJICTBEHHO TOCIE TEKCTa, B KOTOPOM OHU
VIOMHHAIOTCSI BIIEPBBIC, WJIM HAa CIEIYIOMEH CTpaHWIEe, HyMEPYIOTCS apaOCKUMH
mudpaMd  CKBO3HOW HyMepamued mo Bced pabore. 3arojloBOK  TaOIHIIBI
pacrionaraetcsi o mupune crpanuilbl. CioBo «Tabnuia», ee NOPAIKOBBII HOMEpP U
Ha3BaHHUE 4Yepe3 THpPe MOMENIaloT Haj Tabiuuied cieBa 0e3 ab3alHOrO OTCTYyTA.
Touka B KOHIIe 3arojioBka He ctaButcs. [locne Tabauibl 10 CleIyIOMEero OCHOBHOIO
TEKCTa pabOThI MPOIYCKAIOT OJIHY CTPOKY MOJyTOPHOTO MHTEpBAa.
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B 3akmiounTenbHOM YacTH KOHTPOJBbHOM pabOThl HEOOXOAUMO NPHUBECTH
CIUCOK HCIIOJIb30BaHHBIX MCTOYHUKOB, cojaepxamuii He meHee 10-12 yuyeOHUKOB,
MoOHoOrpaduil U cTaTeil NepuoANYECKON MeyaTu.

HcTounukun HyMmepyroTcss apaOCKumu nudpamu 0e3 TOUYKM U NEeYaTaroTCs C
a03alHOr0 OTCTYMA.

O0beM KOHTPOJIbHOU paboThI HE JOJKEH NpeBblaTh 12 crpanun popmarta A4
(mpudt 14, nmomyropubsii uHTepBan). OOpazen 0oQOpMIIEHUS TUTYJIBHOIO JIMCTA
IIPUBEJICH AaJiee.

BapuaHTbl KOHTpOJBHBIX PabOT MPUBEIAEHBI B COOTBETCTBYIOUIMX YUYEOHBIX
u3nanusax kadenpsl «MatemaTuka U HHGOpPMaATUKAY.
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IIpumep oghopmnenuss mumynvHo20 1ucma KOHMPOILHOU padonbvl

®denepanbHOE TOCYIapCTBEHHOE 00pa30BaTEIbHOE OI0KETHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«@UHAHCOBBIA YHUBEPCUTET
ITPU IPABUTEJbCTBE POCCUHCKOMN ®EJEPALINU»
(PuHAHCOBBIN YHUBEPCUTET)

Kpacnonapckuii gpuinunan @uHyHMBEpCUTETA

Kadenpa «MatemaTtuka u unpopmaTrkar

KOHTPOJIBHAS PABOTA
no apucuuniaune «COBPEMEHHBIE TEXHOJIOI'NAU ITPUKJIATHOI'O
IMPOI'PAMMMPOBAHUSA U OBPABOTKHU JTAHHBIX»

Hanpasnenne
[Tpoduns

BapuanTt

CryneHt

(1.0.D.)
Kypc

[IpenonaBarenb

(yd. cTereHs.,
nomxHocTs N.0.D.)

Kpacnomap 202_
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11. Ilepevyenb HH(POPMALMOHHBIX TEXHOJIOTMii, HCIIOJIb3YEeMbIX NPHU
OCYLIECTBJICHUHU 00Pa30BATEIBHOIO MIPOLECCA MO JUCHUILIMHE, BKIIOYas
nepeYyeHb HE00X0AMMOr0 IPOrPaMMHOI0 odecredeHUs 1 MHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

11.1 KoMI1eKT JJMIEH3MOHHOI0 IPOrPAMMHOI0 00ecIeYeHu st

Hcnonw3yercst cBOOOIHOE MPOTPaMMHOE 00ECTICUCHHE

11.2 CoBpeMeHHbIe MPOo(eccCHOHATIbHBIE 0a3bI JAHHBIX U HH(OPMAIMOHHbIE
CTIPaBOYHBIE CHCTEMBI

1 CopaBounas mnpaBoBas cucrema «Koncynerant Ilmoc». URL:
http://www.consultant.ru

2 NudopmanmonHo-npaBoBas cucreMa «"apaHT-a3po». URL:

http://Www.garant.ru

11.3 CepruduunpoBaHHbIe MPOrPAMMHBIE M alllIapaTHbIE CPEACTBA 3AUTHI
HHopManMu: He NMPeIyCMOTPEHBbI

Kaxnaplii oOyuaromuiics B Te4eHHME Bcero oOydeHuss oOecreynBaeTcs
WHJUBUIYaJbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K DJICKTPOHHO-OMOINOTECYHOM
CHUCTEME U DJIEKTPOHHON MH(POPMAIIMOHHO-00pa3oBaTeabHON cpene KpacHogapckoro
¢unuana GUHAHCOBOTO YHUBEPCUTETA.

OnekTpoHHass  WHpOpPMAIMOHHO-OOpa3oBaTenbHass cpega  DuHAHCOBOTO
YHUBEpPCUTETA 00ECIIeUrBaCT:

— JOCTYII K y4eOHBIM IUTaHaM, paboyuM IporpaMMaM JTUCIHUIUINH, MPAKTHK, K
yYKa3aHUSAM 3JIEKTPOHHBIX OMOJIMOTEYHBIX CUCTEM M DJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcaMm, ykKazaHHbIM B paboumx mnporpammax. Ilo gucrurmimune «CoBpeMEHHBIS
TEXHOJIOTUH TPHUKJIATHOTO IPOrpaMMHpOBaHUS W 00paboTku maHHBIX» B MOII
IPEACTaBJICHBI CICYIOMIKE BB HH()OPMAIIMOHHBIX PECYPCOB:

O AaHHOTAllUM JUCIUILINHBIL;
O BUICOJIEKIUY;
O MyJbTUMEIUNHBIE TTPE3CHTALINY 10 BCEM TeMaM Kypca;
O METOAMYECKUN MaTepHual:
o paboune MpOrpamMMbl JUCITUTIINHBI.
Uctounuk - https://portal.fa.ru/Catalog?Menuld=Catalog

— ¢ukcanuro xozaa 00pa3oBaTeIbLHOT O nmpouecca, pe3yJIbTaTOB
MPOMEXYTOUYHOU aTTECTAIINY;

— MPOBEJCHUE BCEX BHUJIOB 3aHATHW, MPOLEAYP OLEHKH PE3YJIbTaTOB
oOydeHwmsl, peann3anus KOTOPBIX OCYIIECTBISECTCS C MPUMEHEHUEM JIIEKTPOHHOTO
00y4YeHMUS.
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12. Onucanue MaTepualbLHO-TEXHUYECKOH 0a3bl, HOOXOAUMOM 1151
OCyLIeCTBJICHUsS] 00PAa30BaTeIbLHOIO NMPOLECcCa N0 JUCIUILINHE

MarepuansHo-Texuudeckas 60a3za KpacHomapckoro ¢unuana DOUHAHCOBOTO
YHUBEPCUTETA COOTBETCTBYET JCHCTBYIOIIUM MPOTHUBOIOXKAPHBIM MpaBUjiIaM M
HOpMaM, oOecreyuBaeT TMPOBEJAEHHE BCEX  BHJAOB  JUCIHUIUIMHAPHOW |
MEXIUCIMIUIMHAPHOW TOATOTOBKH, MPAKTUUYECKON W HAyYHO-HCCIEI0BATEIbCKOM
paboT o0ydaronuxcs, NpeayCMOTPEHHBIX YUeOHBIM IJIAHOM.

OO6pazoBartenbHbIN MPOLECC 00ECTICUUBACTCS CHEIUATBLHBIMU TTIOMEIICHUSIMU,
KOTOpbIE TIPEACTABISIOT COOOM ayTUTOPUU JJisi MPOBEACHUS 3aHITHH JIEKIIMOHHOTO
TUIIA, 3aHSITUN CEMUHAPCKOT'O THUIIA, BBIMOJHEHHS KYPCOBBIX pa0OT, T'PYIIOBBIX H
WHJUBUIYaJbHBIX  KOHCYJBTAllMM, TEKYIIEro KOHTPOJSI W  IMPOMEKYTOUYHOU
aTTECTAllMM, TIOMEIICHUS JJII CaMOCTOSITEIbHOM PabOThl CTYAEHTOB U TTOMEIICHUS
JUISL XpaHEHUs U MPO(UIAKTHYECKOTO0 OOCITYyKUBaHHUS Y4eOHOTO OOOPYIOBaHMS.
CrenuanbHble TIOMEIICHUS YKOMIUIEKTOBAHBI CICIMATM3UPOBAHHON MeEOeblo U
TEXHUYECKUMU CPEJICTBAaMU OOy4EeHHS, 00ECIIeUNBAIOIIUMHY MPECTABIICHUE YIeOHOM
uHdopManuu OOJIBIION ayTUTOPUH, JEMOHCTPAIIUOHHBIM 000PY0BAHUEM.

[Tomenenust a8 caMOCTOSITENIBHOM pabOThl  00yYarOMUXCS OCHAIICHBI
KOMITHIOTEPHON TEXHUKOM, oOecreunBarome mpoctyn kK cetu MHTepHer wu
AIEKTPOHHOM nH(OPMaIIMOHHO-00Pa30BaTEeILHOM cpene duHaHCOBOIO
YHUBEPCUTETA.
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