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1 Hean, niianupyemMble pe3y/ibTaThl 00y4eHHUs 110 AUCHHUILIMHE (MOLYJII0)

Ilenbt0  OCBOCHMS ~ JUCHMIUIMHBI  SIBJISIOTCA  (OPMHUpOBaHHE Y  CTYICHTOB
MarucTpaTypbIKOMIIETEHIIUU B 00JIACTH aBTOMAaTH3alluK cOopa u 06paboTku uHGOpMAIUn.
OCHOBHBIC 331a4¥ U3YUCHUSI TUCIIUILIHHBI:

e (dopmupoBanue yriryOoaEHHBIX 3HAaHHH 00 OCHOBHBIX METOIAX
WCTIOJIb30BAHUSICOBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTUH JUTst cOOpa U 0OPOTKH
JITAaHHBIX;

e (opMupoBaHHME MPAKTHYECKUX HABBIKOB:

1. co3paHus aBTOMaTU3MPOBAHHBIX MH(OPMALIMOHHBIX CUCTEM I10 COOPY U
o0paboTkunH(popMaIuu;

2. TIOWCKa, aHAJIN3a M OIIEHKHA MCTOYHUKOB HH(OpMAIHH ISt
00ecre4eHUIBO3MOXKHOCTH UX cOOpa B aBTOMaTUYECKOM PEKUME;

3. BbIOOD HanboJIee MOAXOISIIINX HHCTPYMEHTOB JIJIsl CO3aHuUs
MH(}OPMaLMOHHBIXCUCTEM IO cOOpy U 00paboTKK HHGOPMALIUH.

[InanupyeMbIMu pe3yapTaTaMu 00ydeHUs 10 TUCHUIIINHE (MOIYIII0), SIBISIOTCS 3HAHUS,
yMeHUsl, HaBbIKH. [lepedeHpb MiaaHUpyeMbIX pe3ylbTaToB OOydeHUs MO JAUCHUUIUIMHE (MOYIIIO),
COOTHECCHHBIX C IINIAHUPYEMBIMU PpE3YIIbTaTaMH OCBOCHHA O6p330B3TCJ'IBHOI>i IMporpaMMEl,
npecTaBieH B Tabnuue 1.

Tabmuma 1 — Komnereniuu, hopMupyembie B pe3yabTaTe U3YICHUS AUCITUTUTHHBI (MOTYIIS)

Pe3ynbraThl 00yueHHUs O TUCLUILIMHE
Koxn n Koxn
Ha3Banue (hopmynrpoBka
OIIOII BO, opmyinposka UHIMKATOpa Koz
COKpAILlEHHOE KOMITETEHITHH JOCTHKEHUS pe3yib DopmynanpoBKa pe3yibTaTa
KOMIICTEHIIUH
Tara
09.04.03 OIIK-6 : OIIK-6.1xk : Pa7 3HaHue | OCHOBHBIX MOHATHS METOLOB
«IIpuxmagaas | Cnocoben BruBiser HMHTEIUIEKTyalbHOM
nHdopmaTuKa» | uccieaoBath TEXHOJIOTUH B 00paboTKN TaHHBIX U
(M-IIN) COBpPEMEHHBIE cdepe npuKIIaaHON opraHu3aiyu 6a3 3HaHUH
IpoOJIEMBI B 1H(OPMATUKH, P18 | YMenue | mpuMeHSTh Ha MIPAKTHKE
METOIbI BIIMSIOLINE HA HEPCIEKTUBHBIX METOINK
TIPUKJIATHOH pasBuTHE MCCIIeIOBAHMS MIPUKIIATHBIX U
WHPOPMATUKA U HH(POPMAITMOHHOT O UH(POPMAIHOHHBIX
pas3BHTHA obuiecTBa TPOLIECCOB
HH(OPMAIOHHOTrO P19 HaBpik | HaBBIKAMM JIOTHKO-
obmrecTa METOIO0JIOrHYECKOr0 aHaIn3a
HAYYHOT'0 HCCIIECIOBAHUS
OIIK-6.2x : P10 | 3manme | Teopermueckux mpobiem
PaspabatsiBaeT MIPUKIIaTHOW MHPOPMATHKH, B
METOZBI OLIEHKH TOM YHCIIE CEMaHTHYECKOM
KadecTBa 00paboTku MH(pOpMAIIH,
nHpOpPMAIHA 1 pa3BUTHS MIPENCTABICHUN 00
TEXHOJIOTUH OIICHKE Ka4ecTBa
MpeNCTaBIICHUS uH(pOpMALUH B
nHpOpPMAIHA 1 WHPOPMAIIMOHHBIX CHCTEMAaX
JaHHBIX P11 | YMmeHue | npoBOAMTH aHAIU3
CTPYKTYPHI
MH(OPMALMOHHBIX pECypCcoOB




P12 | Haeweik | cOopa m 0OpaboTKH
HH(POPMAIIUHU U3 OTKPBITHIX
HH(POPMAIMOHHBIX PECYPCOB
OIIK-6.3k : PJI1 3HaHWE | METOHOJIOTHIO0 CHCTEMHOI'O
Perraet 3amaun oJIX0J1a
Ppa3InYHBIX P2 | YmMenwue | pemarts 3aiaun, Tpedyronme
KJIaCCOB, HABBIKOB a0CTPaKTHOTO
UCIIONIB3Ys MBIIUICHUS
COBPEMCHHBIC PJ13 Hapwik | BrajmeHue MeTomamMu aHaau3a
METOJIBI, CPEICTBA W CHHTE3a
1 CTanlapThl P14 3HaHUE | KOHIENTyaJlbHbIE OCHOBBI
MPUKIIaHON METOIOJIOTHHI
MH()OPMATUKH, U () YHKLIMOHAIBHOM
IPOBOJMT UX JIEKOMIIO3UIIUU
aHajmn3 MPOrPAMMHBIX CHCTEM
P15 | YMeHue | BBINOMHUTH aHATU3
TpeOOBaHUI U CO3IaHKE
aJTOPUTMOB
(hYHKIIMOHHAPOBAHUSI
MPOrPaMMHOTO 00CCIICUCHU ST
PJ16 HaBwik | MeTomamu obecrieueHs
KauyeCcTBa U Pa3BUTHS
mporiecca pa3padboTKu
MpOrpaMm

B Hpouecce OCBOCHHA JUCIHHUIININHBI peH_IaIOTCH 3a1a4u BOCIIMTAHUA FapMOHI/I'—IHO
paSBI/ITOI\/'I, HanHOTI/I‘IHOfI 1 COLIUAJIbHO OTBeTCTBeHHOI\/'I JIMYHOCTHU HaA OCHOBC Tpa)II/IHI/IOHHBIX
pOCCI/II\/’ICKI/IX JIYXOBHO-HpaBCTBeHHBIX nu KYJTBTypHO'I/ICTOPquCKI/IX HeHHOCTeﬁ, Hpe)ICTaBJ'IeHHI)Ie
B Tabmuue 1.2.

Tabmuma 1.2 — [{eneBbie OpUEHTUPHI BOCITUTAHUS

®opMHUpOBaHHE LICHHOCTEH

BocnuraTtesbHbIe 3a1a9u Ile.neBble OPHEHTHUPBI

@®opMHUpoOBaHHE HAYYHOT'0 MHPOBO33PEHNS U KYJIbTYPbI MbILILIEHUS

@dopMHUpOBaHKUE OCO3HAHUS LIEHHOCTH
Hay4YHOT'0 MUPOBO33PEHUS U KPUTHIECKOT'O
MBIIIICHUS

I'ymanusm CucreMHOE MBIIIIEHHE

(I)OpMHPOBaHHe KOMMYHHUKATUBHBIX HABBIKOB M KYJIbTYPbI oﬁmemm

Bzaumonomornis u
B3aMMOYBa)KECHHE

@®opMHpOBaHKUE HABBIKOB ITyOJIMYHOTIO
BBICTYIICHUS M NIPE3CHTAINU CBOUX UIEH

YMenne paboTaTh B KOMaH/IE U
B3aMMOIIOMOILb

2 MecTo qucuumiaunbl (MoayJsi) B crpykrype OITIOII

JucuumnnuHa oTHocuTes K 6a3oBoit yactu bioka 1 Juctunnuasr (Mogysim)

3. O0bemM qUCHHMIJIMHBI (MOLYJIS1)

O06beM auCHUIUIMHBL (MOIYJs) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJMYecTBa
aKaJIeMUYECKUX YacoB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (IO BUAaM
y4eOHBIX 3aHATHUI) U HAa CAMOCTOSITEIIbHYIO paboTy, IpUBEIEH B Ta0uUIE 2.

Tabnuua 2 — O6mas Tpya0eMKOCTb JUCIUIUINHBI



Tpyno- O06BbeM KOHTAKTHOI paboTHI (Yac)
€MKOCTh
Cemectp
Hassaine g)60131h:f Hacrs, I/[(.TIOI/I(iO)C AynutopHast Breayp- CPC ?I?rpel\f
OIIOII BO Y VII yp YAHTOp TOpHas
HUS (3P0, G.E) Beero TalUu
03d0) o
nex. | npak. | na6. A KCP
09.04.03
IpuxnanHas (e]]6] MO1.b 1 4 33 8 24 0 1 0 111 2
nHdOpMaTHKA

4 CTpyKTYypa U coiepKaHue TMCUMILTUHBI (MOTYJIs1)

4.1 CTpykTypa AMcuunauHbl (Moayas) aiass OPO

Tematnueckuil TUIaH, OTPAKAIONIUN COAEpKAHWE NUCUUILIUHBI (TIEpeueHb pa3esioB U
TE€M), CTPYKTYpHUPOBAHHOE 110 BUJIaM YU4€OHBIX 3aHATHH € yKa3aHHEM UX 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM IJIaHOM, TTpHUBEACH B Tabmuie 3.1

Tabnuna 3.1 — Paznensl TucHUIIMHbL (MOAYIS), BUIbI y4EOHON NEATEIBHOCTH U (DOPMBI
TeKyero KoHTpoJist s OPO

Kon pe- Kos-Bo yacoB, oTBeieHHOE Ha @
Ne Hazpanue Tembl 3yJbTaTa opma
Jlex IIpakr J1a6 CPC TEKYIETO KOHTPOJIS
00yUeHUs
1 g:g)eopMaum[ B COBDEMEHHOM PHP;J’IIID,H , 2 0 0 8 He TIPeIyCMOTpeH
HcTOUHMKH U CITOCOOBI PJ14,
2 | xpanenus nudpoBoii PIs, 2 0 0 10 HE MPeTyCMOTPEH
nHpopmarn PJ6, PJ17
Merozg! 1 cpeacTa cbopa PAL
3 P16, 2 0 0 10 HE MPeIyCMOTPEH
JAHHBIX PJI8, PJI9
PA2,
PA3,
4 | Meronpl aHanM3a TaHHBIX PIL7. 2 0 0 10 HE MPeTyCMOTPEH
P/8, P19
5 EZSEIT)?MCMHPOHYMCHHMMH P ;7%[%;[8 0 4 0 12 MPOEKTHOE 3a/IaHKe
Beb-TexHonorun XpaHeHusl, P2,
6 | oOpaboTku U nepenayn PIs, 0 8 0 20 MPOEKTHOE 3a/IaHKe
nHpopmaryu PJ16, P]I8
N P14,
7 ﬁPel-nHTep(bencm P16, 0 6 0 20 MPOEKTHOE 3a/IaHKe
peNocTaBIeHUS MHPOPMALUK PJIS, PJI9
8 CTpYKTYpHPOBAHHBIC BU/IbI P15, P17 0 6 0 21 MPOEKTHOE 3a/IaHKe
JIAHHBIX
Hroro no radsune 8 24 0 111

4.2 Copep:xaHue pa3jeioB U TeM JUCHUILIMHBI (MoayJs) niasa ODO

Tema 1 Hnghopmayus 6 cospemeHHoM mupe.

Conepxxanue Temsl: 1.1. OcHoBHBIE onipeaenaeHns nHdopMary. TUIb U BUABI HOCUTENEH
u Hakomutened wuHpopmaumu. 1.2. JKusHenneld 1ukn uHdopmanuu. IlpeoOpasoBanus
uHpopManuu B 1U(PPOBOI BUI.

@opMbl U METOJbl MPOBEACHUS 3aHATUN O TeMme, MpHUMeHseMble 00pa3oBaTelbHbIE
TexHoJsioruu: Jlekuus.

Bunsl caMocTosITeTIbHON MOATOTOBKH CTYAEHTOB IO T€ME: TeopeThyecKas MOJroTOBKa,
KOMIBIOTEPHOE MOJICTUPOBAHHE.

Tema 2 Mcmounuku u cnocobbi xpaneHus yughposoti uHpopmayuu.



Conepxanne temsl: 2.1. Unpopmammonnsie pecypchl. 2.2. basel nannbix. 2.3. Be0-
pecypcsl. 2.4. Pactipenenennbie ”HGOPMAITUOHHBIE CUCTEMBI.

@opMbl U METOJBl MPOBEACHUS 3aHATHI 1O TeMe, MPUMEHsSEMble 00pa3oBaTEIbHbIC
TeXHOJOruu: JIekuus.

Buasl caMoCTOsITENTHHON MOATOTOBKH CTYAEHTOB IO T€ME: T€OopeThdecKas MOJrOTOBKA,
KOMIIBIOTEPHOE MOJICITUPOBAHHE.

Tema 3 Memoovwl u cpedocmea coopa OaHHUIX.

Conepxxanne Tembl: 3.1. OcoOeHHOCTH XpaHEHUsT WHPOPMALUU HA JOKAIBHBIX H
rino0anbHbIX pecypcax. 3.2. 'moGanpHble MHPOpMaMoOHHBIE pecypchbl. 3.3. Beb-TexHomoruu
XpaHeHUus, o0paboTku u mepemaun wuHbopmanuu. 3.4. APIl-untepdelicel npemocTaBieHUS
nHpopmanuu. 3.5. CTpyKTYypHUpOBaHHBIE BU/IbI JAHHBIX.

@®opMBl M METOJbI IPOBEICHUS 3aHITUN IO TeMe, MpPUMEHseMble 00pa3oBaTENIbHbBIE
TexHoJsioruu: Jlekuus.

Bunel camocTosiTenbHON MOATOTOBKH CTYJIEHTOB IO TE€ME: TeopeTHdecKasl MOATrOTOBKA,
KOMITBIOTEPHOE MOJIETTUPOBAHUE.

Tema 4 Memoovw! ananuza OaHHbIX.

Conepxanne TteMmbl: 4.1. Pactipenenenus BepositTHocTel. 4.2. CratucTuka BBIBOJIOB. 4.3.
Ananu3 TabnuuHBIX NaHHBIX. 4.4. OCHOBBI perpeccCHOHHOTO aHanu3a. 4.5. HTenneKkTya bHbIi
aHaJIN3 JaHHBIX.

dopMbl ¥ METOJBI TPOBEACHUS 3aHATHH IO TeMe, MPUMEHsSEeMbIe 00pa3oBaTEIbHBIC
TexXHOoJIOTHN: JISKITHS.

Buael camocTosTENbHONM MOATOTOBKM CTYACHTOB MO TEME: TEOPETHYECKash MOATrOTOBKa,
KOMITBIOTEPHOE MOJEITUPOBAHUE.

Tema 5 Paboma c nponyweHHbiMU OQHHBIMU.

Copnepxanne Tembl: 1.O0HapyKeHHs MPOIYIIEHHBIX, HEIOMYCTUMbIX U OECKOHEYHBIX
3HAYEHHH ¢ moMoIbio pyHKIMH is.na() , is.nan() u is.infi nite() mporpammsel R-Studio. 2.13yuenue
CTPYKTYpPBI IPOITYCKOB B COOTHOIIEHUH C APYTUMU IEPEMEHHBIMU MAaCCHBA C IIOMOIIbIO (PYHKIIUU
md.pattern() 6ubmuoTexu mice mporpamMmsl R-Studio. 3. yHkumu 1y1si BU3yalIM3aIiuy CTPYKTYPbI
nponyineHHsIx AaHubix aggr(), matrixplot() u scattMiss() makera VIM mporpammsr R-Studio. 4.
OOHapyxeHHusl CTPOK B JTaHHBIX, KOTOpPbIE HE COAEPKAT MPOMYIICHHBIX 3HAYEHUN C MOMOIIBIO
¢byukuun complete.cases(). Iloctpounoe ynanenue. 5.IIpoctoe BOoCCTaHOBJIEHHE ITAHHBIX C
nomoieko nakera Hmisc. 6.MHoroMmepHoe BOCCTaHOBJICHHE JAHHBIX C MOMOIIBIO MaKeTa mice.
MopenupoBanrue Habopa MacCHBOB TSI MPOMYIISHHBIX 3HAYEHUN ¢ TOMOIIbI0 pyHKIIMKM mice() .
[IpumeHeHre He0OOXOIUMOTO CTATUCTUYECKOTO MeTo1a ¢ oMoIIbio ¢hyHkuuu with() (Hampumep,
nuHeitHas perpeccusi). OObenuHeHHE pe3yiabTaToOB ¢ momomlelo  GyHKIUH  pool(). 7.
Crennanu3upoBaHHbIE METOJbI PabOTHl C MPOMYIIEHHBIMH JaHHbIMU. OIlIEHKa MEeTOJIOM
MaKCUMAaJIbHOTO MPaBIONOA00MS Ui MHOTOMEPHBIX HOPMAJbHBIX JAHHBIX C MPOMYIICHHBIMU
3HAYEHUSIMU C MOMOIIBIO Naketa Mvnmle. .

@opMBI M METOJBI TPOBENCHHS 3aHITUN IO TeMe, MPUMEHseMble 00pa3oBaTEIbHbBIC
texHosoruu: [IpakTuueckoe 3aHsTHE.

Buner caMocTosiTeNnbHON MOATOTOBKH CTYJAEHTOB MO TEMeE: TeopeTHdecKas MOJroTOBKa,
KOMITBIOTEPHOE MOICTTUPOBAHUE.

Tema 6 Beb-mexnonozuu xpaneuus, 0opabomxu u nepedaiu uH@Gopmayuu.

Copnepxanne Ttembl: 1.Anamu3 crpykrypsl HTML noxymenta. 2. Ilporpammuas
peammzamsi GET u POST-3ampocoB. 3. Pazbop DOM-nmepea HTML nmokxymenra. 4.
ABToMatu3anus cOopa JaHHBIX U3 OTKPBITOro Bed-pecypcea. .

@opMbl U METOJBI MPOBEACHUS 3aHATHI N0 TeMme, MpUMEHseMble 00pa3oBaTelbHbIC
TexHosoruu: [Ipakrnyeckoe 3aHsTue.



BI/I,Z[BI CaMOCTOSTEILHOM MNOATrOTOBKH CTYACHTOB IO TEMC: TCOPCTHUYCCKAsA IMOATrOTOBKA,
KOMIIBFOTCPHOC MOACIIUPOBAHUC.

Tema 7 API-unmepgeticol npedocmasienus ungopmayuu.

Copnepxanne tembl: 1.Ctpykrypa u dopmar manabsix XML u JSON. 2. I'eneparus u
pazbop XML-nokymenTa. 3. Peamusamus cepepa Ha ocHoBe RESTful API. 4. Peanmzanus
uHTepdeiica B3anmoaeicTeus ¢ API-uatepdeiicom .

@opMBI M METOJBI TPOBEICHUS 3aHITHHA 1O TEeMe, NMPUMEHSIEMBbIe 00pa3oBaTeIbHBIC
TexHosioruu: [IpakTrueckoe 3aHsATHE.

Bunpl caMoCTOSITENTHHON MOATOTOBKH CTYIEHTOB IO T€ME: TEOpeTHdecKas MOJrOTOBKA,
KOMIBIOTEPHOE MOJICTUPOBAHHE.

Tema 8 CmpyxmypupogarnHvie 8Udbl OAHHBIX.

Conepxanue Temsl: 1. CTpykTypa u popmar nokymeHToB B popmare MS Office. 2. COM-
00bexTsl MS Office. 3. ABTomaru3anus ananu3za ¢ainos hopmara MS Word u Excel. .

@opMBI U METOJIBI MPOBEACHUS 3aHATHI 1O TeMe, TMPUMEHsSEMbIe 00pa3oBaTeIbHbIC
TexHoyoruu: [IpakTrueckoe 3aHsTHE.

Buapl caMoCTOSITETHHON MOATOTOBKH CTY/IEHTOB 10 T€MeE: TeOpeTHdecKas MOJrOTOBKA,
KOMIIBIOTEPHOE MOJICITUPOBAHHE.

5 Meroauyeckne yKazaHusi s O0y4alOIUMXCH MO0 M3YYEHHMI0O M peaaTu3auuu
AMCUUIJIMHBI (MOYJIf1)

5.1 Meroauueckue PEKOMEHAaAllNH 06yanOIIlI/IMCﬂ M0 M3YYCHUIKO AUCHUIIVIMHBI M 10
o0ecnevYeHHI0 CAMOCTOSITEILHOM p360TLl

5.2 OcobeHHocTH OpraHu3anuu 06y‘lel—ll/lﬂ Ui JiMl € OrpaHU4Y€¢HHBIMHU BO3MOYKHOCTAMM
3A0POBbH U HHBAJIN/I0B

[Tpu HEOOXOAMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIWI] C OTPAHHYCHHBIMHA BO3MOYKHOCTSIMHU
3JI0POBbS 1 HHBAIHJIOB (110 3asBJICHHUIO 00YJarOIIEerocs) NpeI0CTaBIsAeTCs yaeOHas
nH(OpPMaLKS B JOCTYIHBIX (POPMaX C YIETOM UX HHIAMBUAYAIBHBIX ICUXO(DU3HUCCKUX
0COOEHHOCTEH:

- JUTsI JIUI] C HApYIIEHUSIMU 3pEHUS: B TIe4aTHOH (popme yBemudeHHbIM mpUupTOM; B hopme
ANIIEKTPOHHOTO  JIOKYMEHTA; WHAUBUAYAIbHBIE  KOHCYIbTAIlUU c MPUBIICYCHUEM
TudIOCYpI0TIEpEBOAUNKA; HHANBUAYAIIbHBIE 33JaHNS, KOHCYIbTAIMH U JP.

- JUIS JIUI C HApYLIEHUSIMU CTyXa: B Ie4aTHo# hopMme; B popMe 3IeKTPOHHOTO TOKYMEHTA;
WHIUBUAYyaIbHbIE KOHCYIbTAllUM C TPUBICUYCHUEM CYPAOINEPEBOMUYNKA; HWHAUBHUIYaIbHBIC
3a/laHusl, KOHCYJIbTALlUU U JP.

- JJIs1 TUT] C HApYILIEHUSIMU OTIOPHO-/IBUTATENILHOTO arnmapaTta: B ne4atnoi gopme; B hopme
AIIEKTPOHHOTO JJOKYMEHTA; MHIMBUyaTbHbIC 3a/IaHUsI, KOHCYJIBTALUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB JJIA NMPOBEACHUS TEKYIIEro KOHTPOJIsI U NPOMEKYTOYHOM
arrecTaluy 00y4aoIMXCcs 10 AUCHHUILINHE (MOLYJII0)

B cootBerctBun ¢ TpeboBanusimu OI'OC BO s arrectanuu oOydarommxcs Ha
COOTBETCTBHME MX IEPCOHAIBHBIX JOCTH)KCHUH IUIAaHUPYEMBIM pe3ylbTaTaM OOydeHHs 110
TUCUUIUIMHE (MOIYII0) CO37aHbl (POH/IBI OLIEHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIE 3aJaHUS,
METOJUYECKUE MAaTEpHUAIIbl, ONPEAEIAIOIUE MPOLEAYpPbl OLEHUBAHWS 3HAHWM, YMEHHUU U



HaBbIKOB, @ TAK)XKC KPUTCPHHU U I[TIOKA3ATCJIN, H€O6XOI[I/IMLIG JJIs1 OIICHKH 3H21HHI>1, yMGHHfI, HaBbIKOB
M XapakTepusyrompe dTambl  (OpMUpOBaHHMS KOMIETEHIMH B  MpoIlecce OCBOCHUS
o0Opa3oBaTesbHON IPOrpaMMBl, IpecTaBieHbl B [Ipunoxxenun 1.

7 YueOHO-MeTOANYECKOE U HH(POPMALNMOHHOE o0ecTiedeHne JUCHUIIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Ananu3 naHHBIX : yueOHUK Tt BY30B / o penaknuer B. C. Mxutapsina. — Mockaa :
WznatenbcrBo FOpaiit, 2026. — 448 ¢. — (Briciee oopazosanmne). — ISBN 978-5-534-19964-2.
— Tekcr : oanekrponnsii // OOpazoBarenpHas tiargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/583032 (nara obpamienus: 19.05.2026).

2. T'ypuxos, C. P. OCHOBBI aTOpUTMHU3ALIMHU U IPOTpaMMUpoBaHus Ha Python : yueOHoe
nocobue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343 ¢. — (Briciiee oOpa3zoBanue). -
ISBN 978-5-16-020255-6. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nata obpamienus: 31.05.2026)

3. TlanoB, M. A. AHanu3 JaHHBIX C HCIIOJIL30BAaHUEM SI3bIKa IpoTpammupoBanus Python
: yaeOnoe nmocobue / M. A. IlanoB. — ExatepunOypr : YpI' 9V, 2024. — 329 c. — Texker :
AIEKTPOHHBIN // Jlann : ANIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/481577 (mara obOpamenusi: 25.05.2026). — Pexum pocryma: mms
aBTOPH3. NIOJIB30BATEIIEH.

7.2  Jlononnumenvhas numepamypa

1. Web-nporpammupoBanue Ha s3bike Python : yueOHO-mMeTommueckoe mocobue /
coctasutenu T. I'. Bypasiko, A. B. I'aBpunenko. — Cypryrt : Cypl'VY, 2025. — 56 ¢. — Tekcr :
ANEKTPOHHBIN // Jlanb : ANIEKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/494693 (matra oOpamenusi: 25.05.2026). — Pexum pocryma: mjs
aBTOPU3. MOJIL30BATEIICH.

2. Jlemunosa, JI. A. [lpukinagnas pa3paboTka CHCTEM HMCKYCCTBEHHOTO MHTEIJICKTa Ha
s3b1ke Python: coBpemenHbie Mojienn 00pabOTKH 1 TeHEepaluy TEKCTOBOM HH(OpMaIuu : yueOHO-
Metoandeckoe mocooue / JI. A. JlemumoBa. — Mocksa : PTY MUPDA, 2025 — Yacts 1— 2025.
— 84 c¢. — ISBN 978-5-7339-2693-3. — Texkcr : anekTpoHHbIH // JlaHb : SIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/512989 (mara oOGparieHus:
25.05.2026). — PesxkuM gocTyma: [jis aBTOPH3. MOJIb30BaTEICH.

3. TyzoBckuii, A. ®. [IpoektupoBanue u pa3paboTka web-TIprIoKeHUH ;| yUeOHUK IS
By30B/ A. ®@. Ty3oBckuil. — Mocksa : M3parensctBo FOpaiit, 2025. — 219 c. — (Bbicuee
obpaszoBanue). — ISBN 978-5-534-16300-1. — Tekcr : smekrpoHHbii / OOpa3oBarenbHas

mwiargopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561176 (nmara oOpateHus:
19.05.2026).
7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '"UHnmepnem',

6KI0uas npogeccuonanvHvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHbIE
cucmemul (npu HeodXO0UMOCmMU):

1. O6pasoparensHas miarhpopma "FOPANT"

2. DnexkTpoHHO-0mbMMoTeyHas cucrema "ZNANIUM.COM"

3. DnekTpoHHO-O6uOIMoTeyHas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). I[Ipodeccuonanbuas 6a3a naHHbIX - Pexxum
noctyna: http://oaji.net/

5. Ilpesunentckas Oubnmoreka wum. b.H.Enpimna (6a3a maHHBIX pa3iHYHBIX
npogeccuoHanbHbIX 001acTeil) - Pexxum noctyma: https://www.prlib.ru/



6. Hudopmaunonno-crpaBoynas cucrema "Koncymprant I[lmioc" - Pexxum nocryna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYeCKOe oO0ecrevyeHHe AUCHUIIMHBI (MOAYJs) U INepevYeHb
HH(pOPMAIIMOHHBIX TEXHOJIOTHH, UCMOJIb3yeMbIX MPH OCYIIECTBJICHHH 00Pa30BaTeJIbLHOIO
npoiecca no AMCUMILINHE (MOYJII0), BKJIIOYAs NepedyeHb NPOrpaMMHOro odecneyeHust

OcHOBHOE 000pYIOBaHHE:

e Kommyratop SuperStack 3 (16*10/100 19")

e Monutop o6maunsiii 23" LG23CAV42K/meims Geniu

e MynsTuMenuitHbIi mpoexTop Nel Casio XJ-V2

e O6naunsblii MmonuTop 23" LG CAV42K

e O6naunbiii MoHuTop LG Electronics uepHblii +Kj1aBUaTypa+Mblllib

e [I/K DNS Office T300, merme Genius NetScroll 100, xmaBuarypa Genius KB-06X,
Monutop AOC919 19"

e [Ipoekrop Casio XJ-V1

¢ Ycr-Bo Oecn.muranust UPS-3000

[IporpamMMHoOe obecrieyeHue:

¢ Microsoft Office 2010 Standart

¢ Microsoft Windows 7 Russian

o RStudio

e Visual Studio

o CIIC KoncynberantlLmtoc: Bepcus [Ipod
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1 Ilepeyenb (popMuUpPYyeMBbIX KOMIIETEH M

Haszsanme OIIOII BO,
COKpaIIeHHOE

Kon u hopmynupoBka KoMIeTeHIN
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Kon u hopmynipoBka HHAUKATOPa JOCTIKEHUS
KOMIIETEHIIUU

09.04.03 «IIpuxnagna
st tHpopMaTuKa»
(M-IIN)

OIIK-6 : Criocoben uccienoBaTh ¢
OBPEMCHHBIC TIPOOJIEMBI H METOJIBI
MIPHUKIIATHON HHPOPMATHUKHU U Pa3B
UTHsI HHGOPMAIIMOHHOTO 00IIeCTBA

OIIK-6.1x : Beisiisier TexHosornu B cepe npu
KJ1aJTHOHM MH()OPMATHKH, BIMSIOIINE HA Pa3BUTH
€ HH(OPMAIMOHHOI0 00IECTBA

OIIK-6.2k : Pa3pabaTeiBaeT METOIBI OIICHKH Ka4
eCcTBa MH(POPMAIIUU B TEXHOJIOTHH TPEACTABIICH
1t THQOPMAITMH U TAHHBIX

OIIK-6.3k : Pemaer 3a7jaun pa3iMyHbIX KIacCOB
, HCTIONTB3Ysl COBPEMEHHBIC METOIIBI, CPE/ICTBA U
CTaHIAPTHI PUKIATHON HH)OPMATHKH, U TIPOBO
JIUT WX aHAJIN3

Komnerenius cunraercs copMUpoBaHHON Ha JaHHOM 3Talle B CJIydae, €CIH NOJyYeHHbIE
pe3ynbTaThl OOy4YeHHMs 1O JUCUUIUIMHE OIICHEHbl IOJIOKUTENbHO (JMana3oH KpUTEpUEB
OILICHUBAHMSI PE3YIHTATOB OOYUEHHUSI «3aUTEHO», «YA0BIETBOPUTEIBHOY, «XOPOILIO», KOTIUIHOY).
B cnyyae OTCYTCTBUS MONOXHUTENbHOM OLIEHKM KOMIIETEHIMS Ha JAaHHOM 3Tale CYUTaeTcs

Hec(hOpPMHUPOBAHHOM.

2 lloka3zare/iM OLleHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHHus

Komnerennusi OIIK-6 «Crnioco6eH uccienoBarb COBpEMEHHBIE POOJIEMBbI U METOIbI
MPUKIIATHON HHPOPMATHKHU U Pa3BUTHS MHPOPMAITMOHHOTO OOIIIECTBAY

Tabmuma 2.1 — Kpurepuu oieHKH WHIUKATOPOB TOCTHKEHUS KOMITETCHITHH

Kon n popmynupoBka HHAUKAT
opa JOCTHKEHN S KOMIIETCHIIUH

Kpurepuu orieHUBaHHS PE3yIbT
aToOB O0y4eHUs

OIIK-6.1x : BeIsABIIIE€T TEXHONO
ruu B chepe npukiIagHoi uHho
PMAaTHKH, BIUSIOINE HA Pa3BUT
re nH(HOPMAIIOHHOT O 00IIECTB
a

OCHOBHBIX TIOHATHS METOJIOB U
HTEJUIEKTyaJIbHOH 00paboTKH 1
aHHBIX M OpraHu3aluy 6a3 3HaH

3HAET OCHOBHBIE IIOHATHS METO
JIOB MHTEJIEKTYalIbHOI 00pabo
TKH JaHHBIX U OpraHu3anuy 6a3
3HaHUI

MPUMEHSTH Ha MPAKTHKE TIePCI
eKTHBHBIX METOJIUK HCCIIEI0BA
HUA IPUKJIAAHBIX U HHGOpMAIH

yMeeT IPUMEHATh Ha TPaKTHKE
MEPCIEKTHBHBIX METOAUK MCCI
€I0BaHUSI MMPUKIIATHBIX U HH(O
PMAaIFOHHBIX TPOIECCOB

HaBBIKaAMH JIOTHKO-MCTOO0JIOI
YECKOro aHajin3a Hay4YHOIr 0 uccC

O6J'Ia,[[aCT HaBBIKaAMH JIOTUKO-ME
TOHOJIOIrMYIECKOro aHaJin3a Hay
YHOI'O UCCJIICIOBAHUA

OIIK-6.2k : PazpabaTsiBaeT MeT
OZIbI OLICHKH KavecTBa HHHOPM
alluy ¥ TEXHOIOTHHU TIPEACTAaBI
eHUsI UH(POPMalUK ¥ JaHHBIX

TEOPETHYECKUX MPOOIIEM TPHKIT
aJTHOM MH(OPMATUKH, B TOM Y1
Clie CEeMaHTHYECKOH 00paboTKH
UH(MOPMALIUH, Pa3BHTHS TIPEACT
aBJIEHUH 00 OIlIEHKE KauyecTBa U
HpopManuy B MHOOPMAIIOHH

3HAET TEOPETUIECKUX TPOOIIEM
NPHUKIaJHOW HHPOPMATHKH, B T
OM dYHCJIe CEMaHTUIECKOM 00pa
00TKM MH()OPMAITUH, Pa3BUTHS
MIpeACTaBICHUI 00 OIICHKE Kade
cTBa nH(popMaImy B HH(POpMAIl
MOHHBIX CHCTEMax

MMPpOBOAUTDH aHAJIN3 CTPYKTYPhI

Pe3ynbraThl 00y4eHUs O JUCLIUILIMHE
Ko | Tu
I | o
pe | pe Pesynbrar
3- | 3-
Ta | Ta
PII 3H
7 aH
ue .
Wit
v
PJI | me
8 HH
e OHHBIX IIPOIIECCOB
P Ha
9 BBI
K | negoBaHms
Pl 3H
10 | 2
ue
BIX CHCTEMax
4
P | me
11 | am | nHpOPMAIMOHHBIX PECYpPCOB
e

yMeeT NIPOBOANTE aHAIIU3 CTPYK
Typbl HHPOPMAIIMOHHBIX PECyp
COB




o0naiaeT HaBBIKAaMK cOoOpa 1 0
Ha | cbopa u 06paboTku mHpOpMAIT P
PO OpaboTKku HHPOPMAIMU U3 OTKP
BBl | MM U3 OTKPBITHIX HHPOPMALHOH
12 BITBIX HH(QOPMAIMOHHBIX Pecyp
K | HBIX pecypcoB
COB
OIIK-6.3k : Pemaer 3amauun pas 3H
P METOJIOJIOTHIO CHCTEMHOTO 1O | 3HAeT METOJ0JIOTHIO CUCTEMHOT
JIMYHBIX KJIACCOB, UCIIONB3YS CO aH
1 xofa 0 mojxona
BpEMEHHBIE METO/IBI, CPEICTBA ue
W CTaHJapTHI PUKIATHOW HH( v 5 5
111aTh qu ue H T penaTh YH, T
OpMAaTHKH, U MPOBOJUT UX aHail | PJ[ | me PCIIATh 3a]1aH, TPEOYIOIIHC Ha | yMECT pCLIATh 3a/1atH, TpEOYIo
> 5 | BPIKOB a0CTPaKTHOTO MBIIIUICHN | IIME HABBIKOB aOCTPaKTHOTO M
o s BIIUICHUS
Ha
PI ppy | BUA/ICHUE METOJIAMH QHAIN3A U | BIAJIECT METOZIAMH aHANH3A 1 C
3 « CHHTE3a WHTE3a
3y | KOHUENTYaIbHBIC OCHOBBI METO | 3HACT KOHLENITYAJIbHbIE OCHOBbI
PII an | AOvTorHM (hyHKIIMOHATILHOM JIeK | MeTomonorun yHKIIMOHAIBEHO
4 e | OMIOSHIHH NPOTPAMMHBIX CHC W IEKOMITO3UIINH ITPOTPAMMHEI
TeM X CHCTEM
Y | BBINOJHUTB aHaJIHU3 TPEOOBAHUH | yMEHHE BBIOIHUTh aHAIN3 TPE
P/l | me | u coznanme anropurmoB (yHKI | OOBaHMI M CO3IaHUE aITOPUTM
5 HU | MOHMPOBaHUS MMPOrPaMMHOrO O | OB (DYHKIIMOHUPOBAHUS MPOrpa
e OecriedeHust MMHOT0 00€eCTIe4eHH s
PII Ha | MmeTomamu oOecrieueHus KauecT | oOjagaHue MeTogaMu obecrede
6 BBl | Ba M pa3BUTHs mpoiiecca pa3pald | HUS KauecTBa M Pa3BUTHSI MPOLL
K OTKH MPOTrpaMm ecca pa3paboTKu porpamMm

Tabnuiia 3amnonHseTcs B COOTBETCTBUU ¢ pazzaenom | Pabodeil mporpaMMBbl IUCHUTIIMHBI

(Momyst).

3 IlepevyeHb OLIEHOYHBIX CPEACTB

Tabnumna 3 — [lepeyeHb OIIEHOUHBIX CPEICTB MO TUCITUTIINHE (MOIYITIO)

HanmMeHnoBaHue OIIEHOYHOTO CPeCTBa U IIP
KouTponupyemble ianupyemble pes | KoHTpomupyemble TeMbl 1 excrapenue ero 8 POC
yIBTAaThl 00y4YeHHs UCLUTUINHBI . TTpoMesKyTOuHAs aT
Texkymuii KOHTPOIb
TeCTaLH
OuHnast hopma oOyueHus
PI1 3HaHHE | METOLOJIOTHIO C 1.1. Unopmays B coBp -
HCTEMHOIO ITOIX01a eMEHHOM MHpe HE NPENyCMOTPEH POCKT
1.3. Metons! u cpencTBa
HE IPeIyCMOTPEH [Ipoext
cOopa JaHHBIX
PJI2 YMeHHE : pemaTh 33/, | | 4 MeToxp! aHAIH3a aH "
TpeOyIOIMe HABBIKOB a0C | gpix HC IIPEAYCMOTPEH POCKT
TPaKTHOT'O MBILILICHUS
1.6. Be6-TexHOMOTHH Xpa
HEeHHs, 00pabOTKH U TIepe | He MpeaycMOoTpeH [IpoexT
JTady nH(popMaImm
PJ13 HaBeIk : Bragenue MeTon | 1 4. MeTos! aHATH3 JaH . .
aMU aHANHM3a ¥ CHHTE3a HBIX POCKT POCKT
1.5. Pabota ¢ mpormymieHH
POy ITpoext IIpoext
BIMH JaHHBIMH
P14 3HaHUe : KOHIeNnTyanbHel | 1.2. MlcTouHUKH U crtocod
€ OCHOBBI METOJIONOTHH ¢ | BI XpaHeHHs IM(PPOBOIT U | HE MPEAYCMOTPEH IMpoext
YHKIMOHAJILHOW IeKoMNo | Hpopmanuu




3UIUU IIPOTrPAMMHBIX CHUC

1.7. APl-untepdeiicsr ip

TeM eocTaBiieHUs] THpopMal] | He MPeaycMOTpeH IMpoext
0
PS5 YMenue : BBITOTHUTE aHa | 1.2. VIcTOYHUKH U crtocod
U3 TpeOOBaHMH 1 co3naH | bl xpaHeHUs mudpoBod | IIpoekt IIpoext
ne anroput™MoB ¢pyHkmo | Hbopmarmn
HUPOBAaHUS POrPaMMHOT | 1.6. BeG-TexHOMOrNM Xpa
0 obecrieveHus HeHus1, 00pabotku u nepe | [Ipoekt [Mpoext
Jlauu nHopManuu
1.8. CTpyKTypHpOBaHHBIE
IIpoext IIpoext
BU/IBI TAHHBIX
PI6 HaBbIx : MeTomamu obecnt | | 1 Vndopmamms B coBp
o IIpoext IIpoexT
CUCHH KAUeCTBA M PA3BH | enenHOM MUpE
THSI TIpoliecca pa3padoTKu T c
HpOrpaMM 2. VctounmkH 11 crioco
bI XpaHeHus 1u¢poBoit u | IIpoekr [Mpoext
HpopManmu
1.3. Metons! 1 cpeacTBa
8 pea IIpoext IIpoexT
cOopa JaHHBIX
1.6. Be6-TexHomornu xpa
HeHusi, 00pabotku u nepe | [Ipoekt [Tpoext
Jiauu nHopManum
1.7. APl-untepdeiice! ip
enocrasienus uadopmarr | ITpoekt [TpoexT
1207
PJ17 3HaHHKe : OCHOBHBIX TOHA | 1 1. Wnpopmauus B coBp
THSL METOJIOB MHTEIUIEKTY | epepoM MHpe HEC IIPCITYCMOTPCH IIpoexT
aJIbHOH 00pabOTKH JaHHBI 5 =
X ¥ opraHmsanuu 6as 3ma | | -< ¥ CTOUHHKH H CTIOCO
- Bl XpaHeHHs LU(PoBOi U | He mpemycMoTpeH ITpoext
HpopMmanmu
1.4. MeTtonas! aHamu3a 1aH
HE IpeJyCMOTPEH IIpoext
HBIX
1.5. Pabora ¢ npomyiieHH
ponyit HE IPeayCMOTPEH IIpoext
BIMU JTAHHBIMHU
1.8. CtpykTypHpOBaHHBIE
HE IPeSyCMOTPEH IIpoext
BU/IbI JAHHBIX
PS8 YMeH#He : IpUMEeHATh Ha 1.3. MeTozs! 1 cpejicTBa
TPAKTHKE MEPCIEKTUBHEL | ¢G50na napHbIx Ipoekr Hpoexr
X METOJUK MCCIIEIOBAHUS
TNPUKIIAIHBIX U I/IHq)OpMaI.[ 1.4. MCTO,IILI AaHaJIN3a JaH HpoeKT HpoeKT
MOHHBIX TPOIIECCOB HBIX
1.5. Pabora ¢ mpomymieHH
poryit [Ipoext [Ipoext
BIMHU JTAHHBIMHU
1.6. Be6-TexHomornu xpa
HeHns, 00paboTku 1 iepe | IIpoekt [IpoexT
JTady nH(popMaImm
1.7. APl-uaTepdeiicsr p
enocraBiernns napopmar | ITpoekt [Ipoext
0%
P19 HaBbIK : HaBbIKaMU JIOTHK | 1 3. MeTOBI 1 CpecTBa
0-METOTONOTHYECKOr0 aH | ¢Gopa qaHHBIX HE NPETyCMOTPEH ITpoexr
aJn3a HAyIHOTO MCCIIENO0
BaHUS 1.4. MeTtoas! aHanm3a 1aH
HE TIPeTyCMOTpEH IMpoext
HBIX
1.7. APl-untepdeiicsr ip
enocTaBieHUs] HHpopMaI] | He IMPeaycMOTpeH IMpoext
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4()HHC&HHCHPOHeHyprOHeHHBaHHﬂ

KagectBO copMHPOBAaHHOCTH KOMIETEHIMI Ha JAaHHOM JTame OICHMBAETCS IO
pe3yibTaTaM TEeKYIIUX U MPOMEKYTOUHBIX aTTECTALUI MPHU MOMOIIM KOJINYECTBEHHON OICHKH,
BbIpaKCHHOW B Oayutax. MakcuManbHas cymma 0ajuioB 1Mo JucHUIUIMHE (MOAynmo) paBHa 100
Oanmam.

[TpomexyTodHast aTTecTalus 1Mo TUCIUIUTHHE « TeXHOJI0ruu cOopa U IpeIBapuTeIbHON
00pabOTKH JAHHBIX» BKJIIOUAET B CE0sI MOCEIIEHHUE JEKIIMOHHBIX 3aHSATHHA, BBIITOJHEHHE
MIPaKTUYECKUX 3aJaHUN U KOHTPOJIbHBIX pa00T. Ha JeKIMOHHBIX 3aHITHUAX 1a€TCsl OCHOBHOM
CUCTEMAaTU3UPOBAHHBIA TEOPETUUECKHUM MaTeprall. Ha IpakTH4YeCKuX 3aHATHSIX O]
PYKOBOJICTBOM TpENOJIaBaTelsl CTyACHTHI OJIy4atoT HaBbIKK paboThl ¢ mporpammoit R-Studio, a
TaK)Ke NPUOOPETAIOT YMEHUS CO3AaHUs MPOrPAMMHBIX KOMIUIEKCOB aBTOMaTH3aIuK cOopa
JAHHBIX U3 OTKPBITHIX UCTOYHUKOB HHPopMaluu. CaMocTosITeNbHAs paboTa CTYJACHTOB
3aKJIIOYAETCS B U3YYEHUH IIPEIaraeMon JIUTepaTyphl Ui YCBOCHUS U YIITyOJIeHUs MOJy4eHHBIX
ayIuTOpHBIX 3HaHUHN. KOHTpOIbHBIE Pa0OTHI MO3BOJISAT OLEHUTh YPOBEHb YCBOCHUS
00yyaroUMMuUCs 3HaHUH, YMEHUHM U HaBbIKOB U BBIIBUTH CTENIEHb CPOPMHUPOBAHHOCTHU
koMmrereHiuil. [Ipenycmorpennas popma arrectauuu — AUQpepeHInpOBAHHbIN 3a4eT.

O6beM 1 KayecTBO OCBOCHHUS 00YUYaIOIIUMUCS JUCIHUILIUHBI, YPOBEHb CPOPMHUPOBAHHOCTHU
JTUCITUTITHHAPHBIX KOMITETCHIIUHA OIEHUBAIOTCS TI0 PE3YJIbTaTaM TEKYIIUX U MTPOMEKYTOUHON
aTTeCTaIui KOJMYECTBEHHOW OIIEHKOM, BRIpAXKEHHOU B 0ajlyiax, MaKCHUMaJIbHasi CymMMa 0aJlioB
o aucturuirae paBHa 100 6aam.

Bup yuebno | OrneHodHOE cpesicTBO
1 ACHTEIBHO IIpoext Hrtoro
cTu

Jlexiuu 10 10
[IpaxTryeck 40 40

Ue 3aHATUS

CPC 50 50
HUroro 100 100

Cymma OanoB, HAaOpaHHBIX CTYIEHTOM I10 BCEM BHIaM Y4eOHOU JEeSTebHOCTH B paMKax
JTUCHMILTMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHIICH

CymmMma
OajoB
OreHka 1o mnp
o au OMEXYTOUHOU | XapaKTepUCTUKA YPOBHS OCBOCHHS AUCLUILUIAHBI
aTTecTaluu
CIIHUII

JIMHC

CryzeHT 1eMOHCTpHUpYeT CHOPMUPOBAHHOCTD AUCLUIIMHAPHOH KOMIIETEHIIMH Ha UTOTOBOM yp

OBHE, 00OHapY)KMBAaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U INTyOOKOe 3HaHHe y4eOHOro Marepuaa
or91 1t , YCBOMJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOMOJIHUTEIBHON JIUTEPATypOil, pEKOMEHI0BaHHOH
0100 (OTIHAHO» MPOrpaMMOii, yMeeT cBOOOTHO BBIMIOIHATD MPAKTHYECKHE 3a1aHUs, IPEyCMOTPEHHbIE IIporpaM
MOif, CBOOOIHO ONepHpyeT NPHOOPETEHHBIMH 3HAHUSIMH, YMEHHUSMHU, IPUMEHSIET MX B CHTYaIHs

X MOBBIIIECHHOH CII0XHOCTH.

CryzneHT 1eMOHCTpHpYeT chOPMHUPOBAHHOCTD AUCIUINIMHAPHOW KOMIIETEHIIMH Ha CPETHEM YPO
or 76 1 BHE: OCHOBHBI€ 3HAHHS, yMEHUSI OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAUUTENNbHbIE OIHOKH, HETOUHO

«XOPOLIO» . .

090 CTH, 3aTPYIHEHHUS P aHATUTHYECKUX OIePALHsAX, HEPEeHOCe 3HAHUK M YMEHUI Ha HOBbIE, HECT
AHJAPTHBIC CUTYALUH.
CryzneHT ieMOHCTpHpPYeT cHOPMHUPOBAHHOCTD AUCLUIIMHAPHBIX KOMIIETEHIIMH Ha 6a30BOM Ypo
BHE: B X0/I¢ KOHTPOJILHBIX MEPOIPHUATHH JIOITYCKAIOTCS 3HAYNTENIBHBIC OIIUOKH, TPOSBISIETCS OT

or 61 1 | «ymoBlmeTBOpHU N N N

075 TerbHOY CYTCTBHE OTZECNBHBIX 3HAHUH, yMEHHHA, HABBIKOB MO TUCLUIUIMHAPHOIN KOMIIETEHIMH, CTYIICHT U

CIIBITHIBACT 3HAUUTENIFHbIE 3aTPYAHCHNUS [IPU ONEPUPOBAHHUH 3HAHWSIMU M YMEHHUSMH IPH UX TIep
€HOCE Ha HOBBIE CUTYAIIHH.




Cymma
OaioB
OreHka 1o mnp
0 1u OMEXYTOYHON | XapakTepuCTHKA YPOBHS OCBOCHHS TUCIUILTAHBI
aTTeCTaluu
CIUII
JIMHC
or4l CTyIeHT IeMOHCTPUPYET COPMHUPOBAHHOCTD JUCIUILIMHAPHBIX KOMIICTEHIINI Ha YPOBHE HIDKE
0 60 (HE 3AUTCHO» 0a30BOr0, MPOSIBJIICTCS HEJIOCTATOYHOCTh 3HAHUH, YMCHUH, HABBIKOB.
or 0 10 JlucuuIuIMHapHbIE KOMITETEHIIMH He ChOPMHUPOBAHBI. [TPOSBIIAETCS MOIHOE WK TPAKTHYECKH IT
40 (HESAITCHOY 1 1oe OTCYTCTBHE 3HaHHUH, yMEHHH, HABBIKOB.

Cymma OamtoB, HaOpaHHBIX CTYICHTOM II0 BCEM BUIAM y4eOHOH IEATEIHPHOCTH B paMKax
JTUCITUTUTUHBI, TIEPEBOJUTCS B OIICHKY B COOTBETCTBUU C TaOIHUIIEH.

Cymma 6amro
™ s OreHka 1o mpoMesx
YTOYHOU aTTecTanu XapakTepucTHKa KadecTBa ChOpMUPOBAHHOCTH KOMITETEHIINI
T10 TUCIUTUTN "
HE
CTyneHT 1eMOHCTPHpPYET COPMHUPOBAHHOCTH JUCIUILIMHAPHBIX KOMIETEHIHH, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITyOOKOe 3HaHHe yIeOHOro MaTepuaia
or 91 10 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JIUTEPATYpPy ¥ 3HAKOM C JOMOIHHUTEIILHON JINTEPATypOid, pekoMe
«OTJINYIHOY HIOBaHHOU MPOTrPaMMO¥, yMeeT CBOOOIHO BBITIONHATH MPAKTHUYECKUE 3aaHus, TIPe]
YCMOTpEHHBIE TIPOrPaMMO¥, CBOOOTHO OIIEpHPYET MPUOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET UX B CHTYaIlMX MOBBIIICHHON CIOXHOCTH.
CTyneHT IeMOHCTPHpPYET COPMHUPOBAHHOCTD JUCIUTLIMHAPHBIX KOMITETEHIIUH: OCHO
ot 76 110 90 «3a4TeHo» / BHBIE 3HAHHSI, YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCS HE3HAYHUTEIIbHBIE OIHOKH, HETOUH
«XOpOIIO» OCTH, 3aTPYIHEHHS NIPH aHATUTHYECKUX ONepalysiX, MepeHoce 3HaHUH U YMEHUH Ha H
OBBI€, HECTaHIaPTHBIE CUTYAIIHH.
CTyzeHT AeMOHCTpUPYeT c(hOPMUPOBAHHOCTD AUCLMILTMHAPHBIX KOMIIETCHIIMIL: B X0
«3auTeHo» / Jie KOHTPOJIbHBIX MEPOIPUATHH JOIYCKaIOTCS 3HAYUTEIIbHBIC OILIMOKH, TIPOSIBIISETCS O
or 61 no 75 «YZIOBJIETBOPUTENb | TCYTCTBHE OT/CIbHBIX 3HAHWH, yMEHHUI1, HABBIKOB I10 HEKOTOPBIM JHCLUIUIMHAPHBIM K
HO» OMIICTEHIMAM, CTYICHT HCIBITHIBACT 3HAYNTEIIbHBIEC 3aTPYAHCHUS IIPU ONIEPUPOBAHU
Y 3HAHUSAMM U YMEHHUSMH IIPU UX NIEPEHOCE Ha HOBBIC CUTYALIUH.
«HE 3a4TCHO» /
VY crynenra He c)OpMHUPOBaHbI AUCLMIIMHAPHBIE KOMIIETEHIINH, NPOSBIISAETCA HEI0C
ot 41 o 60 «HEYIOBJIETBOPUTE o o
TaTOYHOCTb 3HAHMI, YMCHUH, HABBIKOB.
JBHO»
«HE 3a4TeHO» /
JMcuuIuIMHapHble KOMIIETEHIMU He chopMupoBaHbl. [IposBIAETCS OIHOE WITH IIPAK
ot 0 o 40 «HEYIOBJIETBOPUTE . o
ILHOY THYECKH IIOJIHOE OTCYTCTBUE 3HAHWH, YMCHUMN, HABBIKOB.

5 IlpuMepHbIE OlIEHOYHbIE CPeACTBA

5.1 IIpoekT
[IpumepHBl TepedeHb TEXHJIOTH O00pabOTKH [aHHBIX, pEaTM3yeMbIX B paMKax
IPOEKTHOT'O 3aaHUs
1. OO6HapyxeHus MPOMYIICHHbBIX, HETOMYCTUMBIX U OECKOHEUYHBIX 3HAYCHHH C

nomotpio Gyrkiwu is.na() , is.nan() u is.infi nite() nporpammsl R - Studio .
2. W3ydeHne CTPYKTYpbl TPOIyCKOB B COOTHOLICHWH C JAPYTUMH
NepeMeHHBIMI MacCcHBa ¢ MOMOIIBI0 yHKIMH md.pattern() 6MOIMOTEKH mice MPOTrpaMMBl

R - Studio .

3. OYHKIMK JUISI BU3YAIH3AI[UH CTPYKTYPHI MPOMYIIEHHBIX NaHHBIX aggr(),
matrixplot() u scattMiss() makera VIM mporpammsi R - Studio .

4. OOHapyxeHHs CTPOK B JAaHHBIX, KOTOPBIE HE COJEpKAT MPOIMYIIEHHBIX
3HaueHu# ¢ momoisto pynkimu complete.cases(). [loctpounoe ynanenue.

5. [IpocToe BoccTaHOBIIEHHE AAHHBIX C TIOMOIIBIO MakeTa Hmisc.

6. MHoOTrOMEepHOE BOCCTAHOBJIGHHME JAaHHBIX C TIOMOINBIO TIaKeTa mice.

MO,Z[GHI/IpOBaHI/IC Ha60pa MaCCHBOB IS MPOIMYHICHHBIX 3HAYEHUN C HOMOIIBIO (I)YHKI_II/II/I
mice() . HpI/IMCHCHHe HeO6XO,I[I/IMOTO CTaTUCTUYCCKOIo METoJa C MOMOIIBIO (I)YHKL[I/II/I



with() (mampumep, nuHeiHas perpeccusi). OObeOIMHEHHE pPE3YIbTATOB C MOMOIIBIO
¢bynkuu pool().

7. Criennanu3upoBaHHble METOJbI PadOThl C HPONYUICHHBIMU JaHHBIMHU.
OneHka METOJI0M MaKCHUMAaJIbHOTO MPaBAONOA00Ms /sl MHOTOMEpHBIX HOPMAaJIbHBIX
JAHHBIX C MPOMYIIEHHBIMUA 3HAYCHUSIMH C IOMOIIBIO TakeTa Mvnmle.

Kpamkue memoouueckue yxazanusi
[IpoexTHOE 3amaHuWe BIOJHSAETCS KaK BO BpeMsl MPAKTHYECKUX 3aHATUM Tak H

CaMOCTPOSITETIHHO C HCIOJIb30BaHHEeM mporpamMMm R-Studio w/mmm python. IIpemomaBarens
nu3jiaract T€My, NpUBOJUT NPUMEPLI U AACT 3aJaHHUC JIA CAMOCTOATCIbHOI'O BBIINIOJTHCHHA. HpI/I
HE0OX0IMMOCTH, KOHCYJIBTUPYET CTYJIEHTOB.

Ilxana oyenxu

Ne bannet Onucanue

5 91-100 CTyneHT BBIIOIHII IIPOSKTHOE 331aHKE B TIOJTHOM COOTBETCTBUH C TpeOoBaHMsIMU. CTYIEHT IeMOHC
TPUpPYET 3HAHHUS Ha BBICOKOM YpOBHE. /IeMOHCTpHpYeT criocoOHOCTh co3aBaTh Mogenu MU

4 76-90 CTyneHT BBIIOIHII IIPOSKTHOE 331aHKE HE B TIOJTHOM COOTBETCTBHH C TpeOoBaHUIMHU. CTYIEHT JeMo
HCTPHpYET 3HaHMS Ha CpeTHEM YpOBHE. JIeMOHCTPHpYET CIIOCOOHOCTh MCIOJb30BaTh Moaenn NI

3 61-75 CTyneHT BBITIOIHII IIPOEKTHOE 33aHne YacTHIHO. CTYNeHT IeMOHCTPHpPYET 3HAHMS Ha 6a30BOM ypo
BHE.

2 41-60 CTyIIeHT IEeMOHCTPHpPYET 3HaHMs Ha YPOBHE HIDKE 0a30BOTO.

1 0-41 CTYIEeHTOM IPOSIBIISICTCS TTOTHOE WM TIPAKTUYECKH MTOTHOE OTCYTCTBHE 3HAHUH U YMEHHMH, HO TIPUCYT

CTBOBAJI Ha 3aHATHUAX U IIbITAJICA BBINIOJHATH 3aJIaHUC.




DOC u xaroun aasa POC
no gucuuninHe « TexHosoruu coopa u npeABapuTeJIbHOH 00PaAdOTKH JAHHBIX)

Kpurepuii

Onucanmne

Amnanu3 ¢popmara JaHHBIX B (hailie

YmMenue onpenenuTs GopMaT IaHHBIX B (aiine n
HCIIONIb30BaTh CTaHAAPTHBIE CPEJNCTBA JUISL HX
3arpys3Ku

AHanu3 CTpYKTYpBI JaHHBIX B TEKCTOBOM (haiie

YMeHue  BBIABUTH  CTIPYKTYpPY IHaHHBIX B
MPOU3BOJILHOM TEKCTOBOM (aiiie u BBIOpaTh
METOZBI ¥ CPEACTBA ISl UX 3aIPYy3KH

YMeHue nporpaMMHO 3arpykath (haiibl u3
HCTOYHUKOB, PACTIOI0KEHHBIX B KOMITLIOTEPHBIX
ceTAX (JTOKATBHBIX/TIIO0ATEHBIX )

YMmenne HCIIOJTb30BaTh BCIIOMOTaTeIIHHBIE
MIPOrpaMMHBIC CPEJCTBA Ui 3arpy3ku (haiiaoB u3
KOMIIBIOTEPHBIX CETeH KaK JIOKAIbHBIX, TaK U U3
HaTepHet

Hcnons3oBaHue peryssipHbIX BEIPAKECHUN JUIs
AHaJIM3a U U3BJICYEHUS TEKCTOBBIX JAHHBIX

[loHnmaHye TPUHIMIIOB IMOCTPOEHHSI CTPOKOBBIX
mabloOHOB Ha SI3bIKE PETYISPHBIX BBIPaKEHHUH
(RegExp). VYmeHue npuMeHSTh MpOrpaMMHBIE

WHCTPYMEHTANbHBIE  CPENCTBA, PEATU3YIOLINX
(yHKIMOHAN TIOMCKA, W3BICYCHUS W 3aMEHBI
CTPOKOBBIX JaHHBIX B TEKCTE Ha OCHOBE

PETYJISIPHBIX BBIPOKECHUH

Hcronp30BaHue CPEACTB U3BICUCHUS TaHHBIX C
BeO-CTpaHHII

YMeHHe HCNOoNb30BaTh HHCTPYMEHTapUil i
HamucaHus mnporpamMm (Ha s3eike Python) mms
ABTOMATU3UPOBAHHOT'O U3BJICYCHUA NAHHBIX C BeO
CTpaHML. YMEHHE HCIOJb30BaTh TAaKUE CPEACTBA
kak BeautifulSoup u Selenium

Hcnonp3oBanue METOIOB yCTPAHEHUS MIPOITYCKOB
U aHOMAJIMH B JaHHBIX

YMmenne 00OCHOBAaHHO TNPHUMEHSATH  METOJBI
3aMEHBl  JAHHBIX, OCHOBaHHBIE KaK Ha
BEPOATHOCTHOM IIOAXOJAE C HCIIOIb30BaHUEM

YaCTOT IPU3HAKOB, HUCIOJLB30BAHUC MCAWAHBI,
Cp€AHCTO WM MOJIbI, TaK M C HUCIOJIB30BAHUEM
0oJiee CI0KHBIX METOI0B, OCHOBAHHBIX Ha METOJIC
OIKAIIMX coceiell M KOpPEeTIsIHY.

LlIxana oyenxu 01 NPoeKmMHoO20 3a0aHUs

No bamner  |Onmcanune
CTyneHT BBIOJHII MTPOSKTHOE 33/I1aHUE B ITOJTHOM COOTBETCTBHUH C

5 91-100 |rpeGoBanmsiMu. CTyOeHT JeMOHCTPHPYET 3HAHHS HA BBICOKOM YPOBHE.
JleMoHCTpUpYyeT CIOCOOHOCTH co3/1aBaTh Mojaenu NI
CTyIeHT BBIITOJHWI TPOSKTHOE 3a/IaHUE HE B TIOJTHOM COOTBETCTBUH C

4 76-90  [rpeboBanmsMu. CTYAEHT JEMOHCTPHPYET 3HAHUS HA CPETHEM YPOBHE.
JleMoHCTpHUpYyeT CIOCOOHOCTh UCTIONB30BaTh Moaenu NN

3 61-75 CTyaeHT BBINOJHII MPOSKTHOE 33/1aHue YacTUYHO. CTYIEHT IEMOHCTPUPYET
3HaHUS HA 0a30BOM ypPOBHE.

2 41-61  |CryzmeHT IEMOHCTPUPYET 3HAHUS HAa yPOBHE HIKE 0a30BOTO.

1 0-40 CTyIeHTOM MPOSIBISETCS TIOTHOE HITH MPAKTHYECKH MTOJTHOE OTCYTCTBHE
3HaHUI ¥ yMEHUI, HO TPUCYTCTBOBAJ HA 3aHATHUSIX U TIBITAJICS BBHITIOIHSTH




3aJJaHucC.
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