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1 O0mue moJ10KeHU A

1.1 Ob61acTh NpUMEHEHHUs POTPAMMBI

Pabouast mporpamma yueOHOU AuctMIUIUHBI «CHUCTEMBI 00paOOTKM M aHANIHM3a JTaHHBIX)
SBIISICTCST 4YacThblO MPO(ECCHOHAIBLHOW MOJATOTOBKH OOYYAIOUIMXCS HAINpPaBICHHUS ITOATOTOBKU
09.02.11 «Pa3paboTka 1 ynpaBieHHe MPOrpaMMHBIM 00CCTICUCHUEM.

1.2 Mecro UCHUMIVIMHBI B CTPYKTYpe OCHOBHOW  mpo¢ecCHOHAIBLHOI
o0pa3oBaTe/IbHON NPOrpaMMbl

VYueOnass mucnuiuinHa «CHCTeMbl OOpaOOTKM M aHalu3a JaHHBIX» SBISETCS YaCTHIO
npodeccroHalbHOM MOATOTOBKH M BXOJUT B TPO(ECCUOHATIBHBINA HUKIT AUCLUTIINH.

Jns  ycmeumrHoro  OCBOEHHUS  TUCHUIUIMHBI — TPENINoJiaraeTcs  OCBOEHHUE  TaKUX
MPEIIECTBYIONMX AUCIUIUINH, Kak «Hpopmarukay, «MaTemMaTudyeckuid ammapatr B OTPaCiH
MH(OPMALIMOHHBIX TEXHOJOTUI», «OCHOBBI HH(POPMALIMOHHONW Oe30macHOCTH», «OnepaloHHbIe
cucteMbl U cpenpl. [lonmydyeHHble B pe3yibTaTe OCBOCHHS AUCUUIUIMHBI 3HAHUS, YMEHUS HU
MPAKTUYECKHE HABBIKM HEOOXOAMMBI M OYIyT MOJE3HBI JJISl MOCIEAYIOLIEr0 M3YYeHHS JIPYTUX
JUCLUUIUIMH ¥ MOJyJIeH Mpo(ecCHOHANBHOTO UKJIA.

Jucuurnuna uzy4yaercst Ha 2 Kypce B 4 cemecTpe.

1.3 lesau u 3a1aum y4eOHOM JUCUMILIIHHBI

ens nucuummnnabl «CucTeMbl 00paOOTKH M aHamu3a JaHHBIX»: C(HOPMUPOBATH Y CTYJAEHTA
MPAaKTUYECKHE HABBIKM IPUMEHEHUS] METOJI0B M1 MHCTPYMEHTOB /17151 cO0pa, 00pabOTKH, XpaHEHUS U
BU3YaJIN3alUU CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JIaHHBIX.

3anayy TUCUUTUIMHBI:

— OCBOEHHE METOJI0B 00paOOTKH JaHHBIX;

— npruoOpeTeHne HaBBIKOB UCTIOIb30BaHUS HHCTPYMEHTOB aHAIM3a U BU3yalTU3aI1H

— pa3BUTHE CIIOCOOHOCTHU BBISBJIATH 3aKOHOMEPHOCTH B JIAHHBIX U COCTaBJISATh OTUETHYIO
JOKYMEHTAIUIO

— dopmupoBanne ymenuidt npumenatb SQL s ympaBneHus 06a3aMu  JaHHBIX B
npodeccroHabHON 1eATeThHOCTH

1.4 Ilnanupyemble pe3yabTaThbl 00y4eHUs! 0 JUCHUIIIHHE

IlepeyeHb 00X KOMIIETEH U

Kon
W HaMEHOBaHHE VMmenns 3HaHuA
KOMITETEHIIMH
OK 01 - pacro3HaBaTh 33]]auy W/UIU MPOOJIEMY |- aKTyalIbHBIN MPOodheCcCHOHATBHBIA U
Br1oupaTh criocoobl B TpO(heCCHOHATBHOM H/HITH COIMaIbHBIN KOHTEKCT, B KOTOPOM
[pelIeHus 3a1a4 ColMaIbHOM KOHTEKCTE, aHAJTM3UPOBATh [PUXOAUTCS padOTaTh U KUTH;
podeccruoHaIbHON 1 BBIZIETSATE €€ COCTaBHEIE YaCTH; - CTPYKTypa IUIaHa JIsl PEIICHUs
TeATeNLHOCTH - OTIPEJICIIATh ITAIBI PEIICHHUS 3a/1a4H,  [3a]1a4, AJITOPUTMbI BBITTOJIHEHUS
COCTaBJIATH IIJIaH JIEHCTBUA,




Kon
U HAMMCHOBAHHUC
KOMIIETEHLIMH

YmMmenusa

3HaHug

[IPUMEHUTEIIBHO K
[PA3JIMYHBIM KOHTCKCTaM

[pean30BbIBATH COCTABIICHHBIN ILIAH,
OTIpeIeIATh HEOOXOIUMBIE PECYPCHI;

- BEISIBIISITH U 9(p(PEeKTUBHO UCKATh
MH(pOpPMAITNIO, HEOOXOTUMYIO IS
PETICHIS 3aa9H U/ WITH TIPOOIIEMET;

- BJIaJICTh aKTyaJIbHBIMU METOJaMU
paboThl B podeccHOHaNbHOM 1
CMEXHBIX chepax;

- OLICHUBATH PE3YJILTAT U MOCIIC/ICTBHS
CBOMX JEHCTBUI (CaMOCTOSITENBHO WIH C
[OMOIIbIO HACTABHUKA);

paboT B nmpodeccnoHanbHON U
CMEXKHBIX 00JIaCTSIX;

- OCHOBHBIC UCTOYHUKYU WH(POPMALIUN
1 pecypChI IS PEeNIeHHs 3a/1a4 U/ WH
po0seM B IpoheCCHOHATBHOM H/WTH
COLIMATEHOM KOHTEKCTE;

- METOJIbI pabOTHI B
MpohecCHOHATBHON 1 CMEXHBIX
chepax;

- IIOPSJIOK OIICHKHU PE3yJIbTaTOB
perreHus 3a1a49 NpogecCHOHAIBHOMI
UIEATSIbHOCTH;

OK 02

lcnosib30BaTh
COBpEMEHHBIE CPE/ICTBA
[TO¥CKa, aHAIN3a U
MHTEepIIpeTaluu
mH(bOpMaIuu, 1
mH(pOpPMAITHOHHBIC
TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 33144

- OTIpEICIIATh 3a7a4u JIJIs IOUCKa
MH(pOpMAIINH, TUTAHUPOBATH TPOIIECC
MOWCKa, BEIOWPATh HEOOXOANMEIE
MCTOYHUKH MH(DOPMALIUY;

- BBLIEIATH HanOOJIee 3HAYUMOE B
nepedHe uHpOopMaIuy,
CTPYKTYpPUPOBATh MOTy4aeMyO
MHQOPMaII0, 0POPMIISITE PE3yJIbTaThI
[TOMCKa,;

- HOMEHKJIaTypa HHPOPMAIIMOHHBIX
MICTOYHUKOB, IPUMEHSEMBIX B
npodeccnoHambHON AEATEIBHOCTH;
- IPUEMBI CTPYKTYPHUPOBAHUS
MHpOpPMAH;

- popmar opopmiieHHS pe3yTbTaTOB
MmoMcKa HH(OPMAITHH;

- COBpEMEHHBIE CPEJICTBA U
lycTpoicTBa HHpOpMaTH3aLIWH,

podeccuoHanbHON - OLICHUBATH IPAKTHYECKYIO 3HAYUMOCTB [TOPAJOK X IPUMEHEHHS U
e TenbHOCTH [PE3yJIbTATOB ITOMCKA; [IporpaMMHOE OOECTIeueHHE B
- IPUMEHSATDH CPENCTBA podeccCHOHANBHON e TELHOCTH, B
MH(OPMAIOHHBIX TEXHOIOTHI 15 TOM urcie U(pPOoBbIE CPEACTBa;
pereHus npodeccuoHaIbHbIX 331a4;
- HCIIOJIb30BaTh COBPEMEHHOE
porpaMMHOe oOecrieueHre B
podecCHOHAIBHON e TeIbHOCTH;
- MCIIOJIb30BATh Pa3IMYHbIe U(POBbIE
CpencTBa IS peleHus
npodeccHOHANIBHBIX 3a1ay;
OK 03 - ONPEJIETATh aKTyaIbHOCTh - COJIepaHHEe aKTyalbHOU
[InanupoBats u HOPMATHBHO-IIPAaBOBOM JOKyYMEHTALMU B [HOPMATUBHO-IIPABOBOM
[peaInu30BbIBaTh MpodecCHOHAIBHON e TEIbHOCTH; IMOKYMEHTAIINH;
CcOOCTBEHHOE - IPIMEHATH COBPEMEHHYIO HAYYHYIO - COBPEMEHHAs Hay4IHas U

[podeccuoHaIbHOE U
JIMYHOCTHOE Pa3BUTHE,
[TpeANMPHHUMATETBCKY O
NesITeNbHOCTD B
poeCCUOHAIBHOM
cdepe, UCTIOTh30BaTh
3HAHUS 110 MPABOBOM U
(brHAHCOBOI IPaMOTHOCTH
B PA3TUYHBIX HKHU3HEHHBIX
CUTYyaIusax

Mpo¢hecCHOHANBHYIO TEPMUHOJIOTHIO;

- OIIPEJIENISATh U BHICTPAaNBaTh
TpaeKTOPHH NPOQecCHOHATEHOTO
[pa3sBUTHS U caMOOOPa30BaHHUS;

- BBISIBJISITH JOCTOMHCTBA M HEJIOCTATKU
KOMMEPUYECKON UICH;

- OTIPEAEIATh MHBECTUIIMOHHYIO
[TPHUBIIEKATEIHHOCTh KOMMEPUYECKUX
el B paMKax npodecCHOHaIbHOM
e TENBHOCTH, BBISBIATh HCTOUHUKU
(bMHAHCHPOBAHWS;

- IPE3EHTOBATh UJIEU OTKPBITUS
COOCTBEHHOTO JieNa B
podecCHOHAIBHON e TeIbHOCTH;

- OTIPEEIATh HICTOUHUKH JOCTOBEPHON

npaBoBOH MH(GOpMAaLUH;

npodeccruoHanbHas TEPMHHOIOTHUS;
- BOBMOXKHBIC TPACKTOPHH
Mpo(eCCHOHANBHOTO PA3BUTHS U
caMo00pa30BaHNs;

- OCHOBbI HpCI[HpHHHMaTCHLCKOﬁ
e TeNIbHOCTH, TIPABOBOU U
(bMHAHCOBOI TPaMOTHOCTH;

- IpaBUIIa pa3pabOTKU NMpEe3eHTAINH;
- OCHOBHBIC ATarbl pa3paboTKU U
[pean3aluy MpoeKTa;




Kon
U HAMMCHOBAHHUC
KOMIIETEHLIMH

YmMmenusa

3HaHug

- COCTaBJISATh PA3IMYHBIC TIPABOBHIC
ITOKYMEHTBI,

- HAXOJIUTh HHTEPECHBIC MPOCKTHRIE
M1, TPAMOTHO UX (POPMYJIHPOBATh
ITOKYMEHTHPOBATH;

- OLIEHUBATH KU3HECIIOCOOHOCTH
[IPOCKTHOM U/IeH, COCTABIIATH MJIaH
[IPOEKTA;

OK 04

Db dexTnBHO
B3aMMO/ICICTBOBATH U
[paboTaTh B KOJUICKTUBE U
KOMaHJIe

KOMAaH/Ibl,

- B3aMMO/ICHCTBOBATh C KOJUICTAMH,
[PYKOBOJICTBOM, KITHCHTAMH B XOJ1€
poheCCHOHANBHON JIEATEIbHOCTH;

- OpraHu30BbIBATH pa60Ty KOJIZICKTHBA U

- IICXOJIOTHYECKHE OCHOBBI
eI TeIbHOCTU KOJICKTHBA,

- IICUXOJIOTMYECKHE 0COOCHHOCTHU
ITHIHOCTH,

OK 05

OCyIIeCTBIIATh YCTHYIO U
[IICbMEHHYIO
KOMMYHHUKAIIUIO HAa
FOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @eaepanuu ¢
Y9ETOM OCOOCHHOCTEMH
COLMAIBHOTO U
KyJbTYPHOTO KOHTEKCTa

- FPAMOTHO H3JIaraTb CBOU MBICJIIU U
0QOPMIISTH TOKYMEHTHI 11O
mpodeccruoHaIbHON TeMaTHKe Ha
FOCYIapCTBEHHOM SI3BIKE;

- IIPOSIBIISITH TOJIGPAHTHOCTH B pabodeM
KOJITICKTHBE;

- IpaBuiIa 0hOpMIICHUSI JOKYMEHTOB;
- IPaBUJIa TIOCTPOCHUS YCTHBIX
COOOIIEHMI;

- 0COOCHHOCTH COI[MAJIBHOTO U
KyJTBbTYPHOTO KOHTEKCTA;

OK 06

[IposiBIATE rpaxk1aHCKO-
[MaTpUOTUYECKYIO
TTO3HIIHIO,
IEeMOHCTPHUPOBATH
OCO3HAHHOE MOBEJICHUE Ha
OCHOBE TPaJAULIMOHHBIX
00111eYETIOBEYECKUX
[ICHHOCTEH, B TOM UHCJIE C
y4eTOM TapMOHU3ALNU
MCE)KHAITHOHANBHBIX U

- IPOSIBIISITH TPAKIAHCKO-
MaTPUOTUYECKYIO TTO3HUIIUIO;

- IEMOHCTPUPOBATH OCO3HAHHOE
[MOBE/ICHUE;

- OITUCHIBATh 3HAYMMOCTD CBOCH
CIIEIMAIbHOCTH;

- IPUMEHATH CTaHAPTHI
AHTHKOPPYIIIOHHOTO MOBEIECHUS;

- CYLIHOCTb IPa’KJaHCKO-
[MaTPUOTUYECKOU MO3ULINY;

- TPAIUITUOHHBIX O0IICYCITIOBEUSCKUX
[IEHHOCTEM, B TOM YHCJIE C YUYETOM
rapMOHU3AIMU MEKHAIIMOHAIBHBIX U
MEKPETUTUO3HBIX OTHOLLICHHI;

- 3HAYUMOCTh PO ECCHOHATBLHOM
IMeATEeIbHOCTH M0 CHELNATBHOCTH;

- CTaHAAPThl AHTUKOPPYILIHUOHHOTO
[IOBEICHUS U MOCJIEACTBUSA €TO
HapYILIEHUS;

[IPUMEHSTH 3HAHKS 00
M3MEHEHHH KJIMMaTa,
[IPUHIIUATIBI OEPEHKIINBOTO
[TPOM3BO/ICTBA,

b PeKTUBHO TEHCTBOBATH
B Upe3BBIYANHBIX
CUTYaIUsIX

CIIELUAIbHOCTH,
- OpPraHU30BHIBATH MPO(PECCHOHATBHYIO
eI TeIbHOCTD ¢ COOIIOAEHHEM
[IPUHITUIIOB OEPEKITUBOTO
[IPOM3BOJICTBA;

- OPraHU30BHIBATH MPO(PECCHOHATHHYIO
NesSITEIbHOCTD C YIE€TOM 3HAHHI 00
M3MEHEHUH KITMMATHYIECKUX YCIIOBHIA

€rHOHa,;

MEKPEITUTHO3HBIX
OTHOLIEHUH, IPUMEHATH

CTaHIapThI

AHTUKOPPYILIMOHHOTO

[IOBEIACHUS

OK 07 - cCOOJII0JaTh HOPMBI SKOJIOTHYECKON - IPAaBHJIA HKOJIOTMYECKOU
CopelicTBOBaThH Oe3onmacHoCTH; 0€3011aCHOCTH IIPH BEACHUH
COXPaHEHUIO - OIIPEICIIATh HAIIPABJICHUS IpodecCHOHAIBHON 1eATEIbHOCTH;
OKpY>KaIoLER Cpenbl, [pecypcocOepekeHns B paMKax - OCHOBHBIE PECYPCHI,
pecypcocOepeKeHuto, MpodecCHOHANBHON AEATENFHOCTH IO [33A€HCTBOBAHHBIC B

podecCUOHATLHON NEATEITLHOCTH;

- TyTH o0ecTrieueHHs
[pecypcocOepekeHus;

- IPUHIIUITBI GEPEKITUBOTO
[POU3BOJICTBA,;

- OCHOBHBIC HANPABJICHHS U3MCHCHUS
KTHMATHUECKUX YCIOBUI PErHOHa;

- IpaBUJIa TIOBEICHUS B

qpeSBblqaﬁHBIX CUTYyaluAX;




Kon
U HAMMCHOBAHHUC
KOMIIETEHLIMH

YmMmenusa

3HaHug

- 3 PeKTUBHO ACHCTBOBATH B
LII‘)C?,BI)I‘-IaI‘/'IH]:IX CUTYyalUAX;

OK 08

Mcronms30BaTh cpeicTBa
(hM3UIEeCKOM KYIBTYPhI
ISl COXpaHEHUS U
VKPEILICHUS 3JI0POBbS B
mporecce
po¢eCCUOHATTEHOM

eI TeIbHOCTH U

[0 IepIKaAHS
HEOOXOAMMOTO YPOBHS

- UCIIOJIb30BaTh (PU3KYJIETYPHO-
03I0POBUTEIILHYIO JACATENLHOCTD IS
[VKPETUICHHSI 3I0POBbSI, IOCTHIKCHHUS
PKU3HEHHBIX U TIPO(ECCHOHATBHBIX
Liesieit;

- IPUMEHSTh PAI[HOHATILHBIC TPUEMBI
ITBUTATENBHBIX (DYHKITHH B
po(heCCUOHANBHOM NI TEIIbHOCTH;

- IOJIb30BAThCS CPEACTBAMH
MPOQUIAKTHKH MepEHANPSIKEHHUS,
XapaKTePHBIMHE TS JTaHHON
CrenuaibHOCTH;

- poJIb (PU3UUECKON KYJIBTYPHI B
0OIIEKYJIBTYPHOM,

PO ecCHOHATIBHOM U COLIHAIIBHOM
[Pa3BUTHHU YECIIOBEKA;

- OCHOBBI 3/I0pPOBOT0 00pa3a jKU3HHU;
- YCIIOBUSL TIPO(eCCHOHATBHOI

eI TeTbHOCTH U 30HBI PHCKa
(bU3NUECKOTO 3A0POBBS IS
CICIHUATBHOCTH;

- cpeACcTBa MPODUIAKTHKH
[epeHanpsHKeHUS,

OK 09

TTonb30BaThCA
poeCCUOHAIBHOM
TOKyMeHTanueil Ha
FOCYJApCTBEHHOM U
MHOCTPAHHOM A3bIKaX

- IOHUMAaTb O6HII/Iﬁ CMBICJI YETKO
IIPOU3HECCCHHBIX BBICKA3bIBAaHUM Ha

OBITOBBIC), MOHUMATh TEKCTHI Ha
0a30BBIE TPOJecCHOHATFHBIE TEMBI;

001111e ¥ TPOECCHOHABHBIC TEMBL;
- CTPOUTH MPOCTHIE BHICKA3BIBAHUS O
ceOe 1 0 CBOCH MpodheCcCHOHATEHOM
InesITeNbHOCTH;

- KpaTKO 0OOCHOBBIBATh U OOBSCHATH
CBOU JICUCTBHS (TEKYIIUE U
[IaHUpYEMBIE);

Ha 3HAKOMBIC WJIM UHTCPECYIOIIHNE

npodeccroHaIbHBIC TEMEI;

M3BECTHBIC TEMBI (IPOodecCHOHABHBIE H

- Y4aCTBOBAaTh B JJUajiorax Ha 3HaKOMBIC

- [IMCATb IPOCTHIC CBA3HBIC COO6H.I6HI/IH

- IPaBUJIa TIOCTPOCHUSI MPOCTHIX
CIIOXKHBIX MTPEIOKEHUN Ha
pohecCHOHAaBHBIC TEMBI,

- OCHOBHBIC O0ILEYOTPEOUTEIIBHBIC
rI1aroJibl (OBITOBAS U
npodeccruoHambHas JICKCUKA);

- TEKCUYIECKUI MUHUMYM,
OTHOCSIIMUACS K OTIMCAHHEO
[IpeIMETOB, CPEJICTB U MPOIIECCOB
Mpo(heCcCUOHANBHOM JIeATEIIbHOCTH;

- 0COOEHHOCTH POU3HOILIECHHS,
[paBUIJIa YTEHHUS TEKCTOB
npodeccnoHanbHOM HATPaBICHHOCTH;

Ilepeuenns npogeccnoHaTbLHBIX KOMIIETEHIIHI

MK 1.1 -

MPEIMETHYIO 00J1acTh
BBIJIEJIATH OCHOBHBIE
CYIIHOCTH;

— OmpeaensTh TpeOOBaHU
K 0a3e JaHHBIX;

— paspabatbIBaTh
KOHIICTITYIBHYO,
JIOTHYECKYIO ¥ (PU3UIECKYIO
MojieNin 0a3 TaHHbIX;

— TMPOCKTUPOBATH CXEMY
0a3bl JaHHBIX;

— paborath C
COBPEMEHHBIMHU Case-
CpecTBaMH
MIPOEKTUPOBaHUS 0a3
JIAHHBIX;

— ONpeAeTSTh CBSI3U MEXKIY
Ta0JIMIIaMU;

— ONpEACTSITH THITBI
JIAHHBIX JUIS TIOJIeH Ta0JIuII;

AHAJIM3UPOBATh -

OCHOBHBIE TIOJIOKEHHS
Teopun 0a3 JaHHBIX,
XPaHWIHII IaHHBIX, 0a3
3HAHMWI;

— OCHOBHBIC TPUHITUIIBI
CTPYKTYPHU3ALUU U
HOpMaNA3anuu 6a3sl
JTAHHBIX;

— OCHOBHBIC ITPUHITUIIBI
MOCTPOCHUS
KOHLENTYaJIbHOH,
JIOTHYECKOH U (PU3NIECKOn
MOJICTIN JaHHBIX;

— METOJIbI OTIHCAHUS CXEM
0a3 MaHHBIX B COBPEMEHHBIX
cUCTeMax yIpaBJiICHUS
0azamu TaHHBIX;

— CTPYKTYpY JaHHBIX
CHCTEM yTIpaBJieHUs Oa3zaMu
JTAHHBIX, OCHOBHBIC TTOHATHUS
Y TIPUHITAIIBI

— pa3paboTku
KOHIIENTyaJIbHON MOJEIH
0a3bl JaHHEIX;

— pa3paboTku
MH(POIOTUIECKON MOZEITH
0a3bl JaHHEIX;

— pa3paboTku pU3NIECKOn
MoJieNIM 0a3bl JaHHBIX;

— pa3paboTku TpeOoBaHUM
K 0a3e JaHHBIX

— HOpMaJU3aIus
CTPYKTYpbI 0a3bl JaHHBIX

— JIOKYMCHTHPOBAHUS
CXeMEBI 0a3bl JaHHEIX,
BKJItOUas nuarpammbl ER 1
onycaHus TabJInII;
JIOKYMEHTHUPOBAHUS npas
moctynma ©  0€30MacHOCTH
0a3pl  JAHHBIX, BKJIIOYas
YYETHBIC 3aIUCH
TTOJIH30BATEIICH U UX POJIH




— odopmiieHne
JIOKYMCHTAIIMH Ha
CTIPOCKTUPOBAHHYIO Oa3y
JAHHBIX

pa3paboTKU cXeMbl 0a3bl
JaHHBIX, ucnoib3ysa NoSQL
MOJIEJIN IAHHBIX, TAKHAE KaK
JIOKYMEHTO-
OpPUEHTHPOBAHHEIE, KITIOY-
3HAYCHHUE, KOJIOHOYHBIC U JIP.

MPOEKTUPOBaHUs 0a3
JAHHBIX;

— CTPYKTYpY PENSIMOHHOMN
0asbl JaHHBIX;

— s3Ik SQL 1 ocobennoctu
€ro peaju3aluy B
PA3IMYHBIX CUCTEMaX
yHpaBieHus 6azaMu
JIAHHBIX;

— ONTHMH3ALHNIO
MPOU3BOANTEIHHOCTH 0a3
JAHHBIX

HPUHLUITEL 0€30IIaCHOCTH
XpaHEHHs TAHHBIX

K 1.2 — pa3pabarbIBaTh OOBEKTHI | — OCHOBBI PEJSIIIMOHHON paboTel ¢ pa3NUYHBIMH
0a3 JaHHBIX MOJIEH JJAaHHBIX 00BbeKTaMu 0a3bl JaHHBIX
— CO031aBaTh TAaOIHUIIBL, — s3b1k SQL u ero
HH/IEKChI, OTPaHUYEHUS U OCHOBHBIE KOMaH/IbI
JIpyrue 00BHEKTHI 0a3bl — NOPUHIUIIBI
JaHHBIX HOpMaJiu3auuu 0a3 JaHHBIX
— ONTHMHU3UPOBATh — NPHUHLUIBI pabOTHI €
3ampockl k 0a3e naHHbIX st | paznuaHbiMu CYBJ]
MTOBBILIEHUS — 0o0wwmii moaxon K
MIPOU3BOIUTEIBHOCTH OpraHu3aluu
— paspabarbIBaTh MIpeICTaBIICHUN, TaOJIHII,
XpaHUMBIE TIPOIIETyPhI U WH/IEKCOB U KJIaCTEPOB;
TpUrrepsl s 0a3 JaHHBIX; — METOJIbl OpraHU3alnuu
pa3pabaThIBaTh LIEJIOCTHOCTH JAHHBIX;
HEOOXOMMBbIE IS CIOoCcOObI KOHTPOJISI IOCTYTIA
Pa3NUYHBIX TPYHII K JaHHBIM H yTIPaBICHUS
I0JIb30BaTeEIICH NPUBWIECTUAMHI
MIPeICTaBICHUS
K 1.3 — paspabarbiBaTh OOBEKTHl | — OCHOBHBIC MPHHIUIIBI — co3maHus Tabnui 6a3bl

0a3bl TaHHBIX, TAKHE KaK
Ta0JHIIBI, HHACKCHI U CBSA3H
MEXIy HUMU;

— TPOTrpaMMHPOBATH U
CO03/1aBaTh XpaHUMBbIE
MpOLEAYPHI, PYHKINN U
TpUTTEPHI 4151 00paboTKK
JIAHHBIX;

— YOpPaBIATH TaHHBIMH B
0a3e JaHHBIX, BKJIFOYas BBOJI,
OOHOBIICHUE U y/IaJICHUC
JAHHBIX;

— ONTHUMHU3UPOBATH
3aMpockl U MPOBOJIUTh
MOHHUTOPUHT
TIPOW3BOAUTEILHOCTH 6a3bI
JAHHBIX

— paborats ¢ NoSQL
0a3aMH JaHHBIX;

— HCIOJB30BaTh 3aIIPOCHI
JUtst pabOTHI C TAaHHBIMH B
NoSQL 6azax gaHHBIX;

C03/1aHUsI 00BEKTOB 0a3bl
JTAHHBIX;

— CHHTaKCHC U OCHOBHBIC
npueMbl paboTsl ¢ SQL;

— METOJbI OTITUMU3AIUI
3aMpOCOB U MOBBIIICHHS
MPOHU3BOJUTENEHOCTH 0a3bl
JTAaHHBIX;

— OCHOBHBIE TIPHUHITUTIBI
YIpaBICHHS JaHHBIMU U
o0ciy)uBaHus 0a3bl
JTAHHBIX;

— OCHOBHBIC TIPUHITUIIBI
pabotel NoSQL 6a3 maHHbIX
1 X MOJIeNel JaHHBIX;

— TPEenMYyIIEecTBa U
Hegoctatk NoSQL
TEXHOJIOTHI TIO CPABHEHUIO C
PEISIITUOHHBIMEU 0a3aMu
JTaHHBIX;

— METOJIbI ONITUMU3AIUU
MPOU3BOAUTEIHHOCTH
NoSQL 6a3 1aHHBIX;

JaHHBIX C ONpeaesiCHuEM
CTPYKTYPBI ¥ TUIIOB JaHHBIX
JUTSL K&KIIOT0 aTpuoyTa;

— OmnpeAeseHus MePBUYHBIX
Y BHEUIHUX KIIOYEH IS
YCTAHOBJICHHUSI CBSI3EH MEXAY
TaOIUIIAMU;

— CO34aHUs MHACKCOB JUIS
ONTUMM3ALUH 3aIIPOCOB U
MOBBIILICHHS
MIPOU3BOJUTENBHOCTH;

— pa3pabOTKH XpaHUMBbIX
npoueayp, GyHKIIA 1
TPUITEPOB 11 00paOOTKH
JaHHBIX U TOAJEPKKI
OM3HEC-JIOTHUKU;

— BBOJa, OOHOBJICHHS U
yAaleHus JaHHBIX B
COOTBETCTBHH C
TpeboBaHUsIMU OU3HEC-
MPOLIECCOB;

— ONTHMH3ALNU 3aIPOCOB
JUIS IOBBIILICHUS




ONTHMHU3HUPOBATH
MIPOU3BOIUTEIHLHOCTh
NoSQL 6a3 maHHBIX.

OCHOBHBIC TTPUHIIHIIBI
yIpaBJIeHHs JaHHBIMU 1
obcyxuBaans NoSQL 6a3
JIAHHBIX.

IIPOU3BOAUTCIIBHOCTHU
CUCTEMBI;

— co3maHus 0a3 JaHHBIX Ha
ocHoBe NoSQL TexHomoruit
— CO3IIaHUs 3aIPOCOB JJIs
paboTHI C TaHHBIMU B
NoSQL 6a3ax gaHHBIX;

OIITUMU3ALNHT
MPOU3BOAUTEIHLHOCTH
NoSQL 0a3 JIaHHBIX,
WUCIOJB3YSl  HHACKCHI  H

JIPyrue TEXHUKHU

K 1.4 — yCTaHaBIMUBaTh U — apxurektypy CYB/; — YCTaHOBKH M HACTPOMKHU
HactpauBatb CYB/I; — OCHOBHBIE IPUHIUIIBI CYB[;
— CO371aBaTh U yJAISATh aJIMUHUCTPUPOBaHHs 0a3 — CcO31aHus U yjaneHus 06a3
0a3bl TaHHBIX; JTAaHHBIX; JTAHHBIX;
— Co3/aBaTh MOJb30BaTENe | — METOJbl MOHUTOPHHTA U — BOCCTaHOBIIEHHS 0a3
Y Ha3HA4aTh IpaBa AOCTYIA; | ONTUMHU3AIUHU pabOTHI 6a3 JTAaHHBIX;
— ONTHUMHU3UPOBATH JIAaHHBIX; — PpE3epBHOTO KOMUPOBAHHS
3ampocsl K 0a3e TaHHBIX; — TPHHIUIBI PE3EPBHOTO 0a3 TaHHBIX;
— obecrneunBaTh KOMTUPOBAHUS H — CO3[IaHUS MMOJIh30BaTENIeH
Oe3onacHocTh 0a3 TaHHBIX; BOCCTaHOBJICHUS 0a3 W Ha3HAYEHUS MpaB JOCTYIa;
— CO3/1aBaTh ¥ HACTPauWBaTh | JAHHBIX; — ONTUMU3AIUH 3aPOCOB K
0a3el JaHHBIX B — MeTOJBI 3aIUTEL 0a3 0a3e IaHHBIX
COOTBETCTBHU C JIAaHHBIX OT BHEILIHHUX YIPO3; | MOHUTOpPHHTA u
TpeOoBaHUsIMH OU3HECA, — 0COOEHHOCTH PabOTHI C obciyxuBanuss NoSQL 6a3
— ympaBisTh TpaH3akiusiMu | paznundabeiMua CYBJL; JTAHHBIX, BKIIIOYAsi PE3ePBHOE
¥ KOHTPOJUPOBATH — S3pik SQL (Structured KOITUPOBaHUE u
L[EJIOCTHOCTH JJAaHHBIX; Query Language); BOCCTAHOBJICHHE JIaHHBIX.
— obecneuyuBartb — ympamieHue
0€e3011acHOCTh U YIIPABIATH TPaH3aKIUIMHU H KOHTPOITb
JOCTYTIOM K JIaHHBIM; [EJIOCTHOCTH JaHHBIX;
— Cco37aBaTh U — ymOpaBjeHHE JOCTYIIOM H
BOCCTaHABJIMBATh Pe3epBHbBIE | 0€30MacCHOCTHIO 0a3 TaHHBIX;
KOITUH TaHHBIX; — pe3epBHOE KOMMUPOBaHHE
— paboTaTh Cc UHIEKCAMH U | U BOCCTAHOBJICHHE IaHHBIX;
ONTUMHU3HUPOBATH — ONTHUMU3AIUIO
IIPOM3BOJUTEIHLHOCTh MIPOU3BOAUTEIHHOCTH 0a3
3a1pocCoB; JTaHHBIX;
— HOPMaJIN30BaTh 0a3kl — paboTy c MHIEKCaMH U
TAHHBIX U TPOEKTHPOBATh OTITUMU3AIINS 3aIIPOCOB;
3(PeKTUBHBIE CTPYKTYPHI — MOHHUTOPHUHT M aHAJIIN3
JTAaHHBIX; MPOHU3BOJUTENEHOCTH;
— MOHHUTOPUTH H — TPHUHIUIBI pabOoTHI C
aHAJIM3UPOBAThH PENAMOHHBIME 0a3aMu
MIPOU3BOIUTEIHLHOCT 0a3 JTaHHBIX;
JTAaHHBIX; MPUHIUIIBI PA0OTHI C
pabotats ¢ HEPEeTSAIMOHHBIMU 0a3aMu
HEpENSIMOHHBIMU Oa3zaMu JTAaHHBIX
JIAaHHBIX U BBIOUPATH
Han0oJIee MOIXO AN THIT
0a3el JaHHBIX JUISA
KOHKPETHOM 3a/1auu
MK 1.5 — paspabatbiBath 1 — METOJIbI 3aIUTHI 6a3 — HCIHOJIb30BAHUS

BHEJIPSITh CUCTEMBI 3aI[UThI
0a3 JaHHBIX OT

JaHHBIX OT

CTaHAAPTHBIX METOAOB
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HECAHKI[MOHUPOBAHHOIO
JIOCTYTIa;

— paspabartbiBath U
BHEJPSATH CUCTEMBI
PE3EPBHOIO KOITUPOBAHHUSI U
BOCCTaHOBJICHHS 0a3
JIAHHBIX

— TPOBOJUTH AyIUT
Oe3omacHOCTH 0a3 JaHHBIX;
— YCTaHaBJIUBATh U
HACTPanBaTh MEXaHU3MBI
ayTeHTU(UKAMH U
aBTOpHU3AIUH
OJIL30BaTEIICH;

— CO3/1aBaTh U YIPABJATh
POJISIMU U TIpaBaMH JJOCTYIIa
K JIaHHBIM;

— mmdpoBaTh JaHHBIE U
00ecreynBaTh NX
KOH(UICHIINATLHOCTb;

— KOHTPOJHUPOBATh
LIEJI0CTHOCTD JaHHBIX H
0oOHapyXHBaTh N3MCHEHUS;
— HCIIOJNIB30BaTh
MEXaHU3MBbI ayJUTa JIJIs
OTCJIC)KUBAHUS JIOCTYIA K
JIAaHHBIM;

— HCIIOJNIB30BaTh
MEXaHU3Mbl MOHUTOPHHTQ
JUTIsE OOHAPYKEHHS yTPO3
0€301I1aCHOCTH;

— CO3/1aBaTh U YIPAaBJIATh
3aIIHUIIEHHBIMH
COeIMHEHHSIMH ¢ 6a30ii
JIAHHBIX

— HCIIOJIb30BaTh
MEXaHU3MBI 3alUTEI OT
SQL-unbeKINii U APyTUX
BHJIOB aTaK;

— CO3/1aBaTh U YIPAaBISATh
09Kanamu U pe3epBHBIMU
KOIMSIMH TaHHBIX;
obecreuynBaTh 0€30I1aCHOCTh
0a3bl TaHHBIX MPH
HCIIONB30BAHUN 00JaYHBIX
CEPBHCOB

HECaHKIIMOHUPOBAHHOTO
JOCTYyIa;

— METOJBI CO3/IaHUs U
BOCCTAHOBJICHHUS PE3EPBHBIX
KOIUi 0a3 JaHHBIX;

— 0co0eHHOCTH paboTHI ¢
pasnuaasiMu TUTIaMu CYB/I;
— METO/IbI IPOBEICHHS
aynurta 6ezomacHocTH 0a3
JTAHHBIX;

— TIPUHIUIIBI
Kpunrorpaduu U METOJIOB
muQpoBaHus TAaHHBIX;

— CTaHIAPTHI U TPOTOKOIBI
0e30MacHOCTH, TAKUX KaK
SSL/TLS, SSH, Kerberos u
Ap-;

— METOJIbl Ay TeHTU(HKAIINN
Y aBTOpHU3AINU
MOJTE30BATEINEH, BKITFOYAst
KCIIOJIb30BaHKE MapoJieH,
cepTu(UKaTOB U
OMOMETPUYECKUX JaHHBIX;

— METOJIBI KOHTPOIIS
JOCTYTIa, BKITFOYasi CO3/JaHne
poJieii u rpynn
MOJIb30BaTEINEH, YIIpaBIeHIe
MpaBaMHu JOCTYTIa ¥ ayAHT
JOCTYyTa K JAHHBIM;

— MeTOoJbl OOHAPYKEHUS U
MIPEIOTBPAIICHHUS aTaK,
BKJIfOUas 3amuty oT SQL-
nabekiumii, DoS/DDoS-arak
U IPYyTUX yTpo3
0e30IMacHOCTH;

— MeTOJbl MOHUTOPUHTA U
aHaJIM3a KYPHAIOB COOBITHIA
JUIST OOHAPYKEHHUS yTPO3
0e30MacHOCTH U aHaIHU3a
NPOU3BOAUTEILHOCTH 0a3bl
JTAHHBIX;

— METOJIbI CO3JJaHUS
yIpaBJIeHHs 3alIULIICHHBIMU
coeTMHeHUAMH ¢ 6a30it
JTaHHBIX, BKIoYass VPN-
TyHHenH u SSL-
mr(poBaHUE;

— METOIBI CO3/IaHus U
yHpaBiIeHHus O3KanamMu u
PE3EpBHBIMHU KOITUSIMH
JTAHHBIX, BKITFOYAs
WCIIOJIb30BaHIE
WHKPEMEHTAIBHBIX H
muddepeHnnanbHbIX
0DKaIIOB;

3aIUTHl 00BEKTOB 0a3bl
JTAHHBIX;

— pa3paboTKU U BHEIPCHUS
CHCTEM 3aIUTHI 023 TaHHBIX
OT HECAHKITHOHUPOBAHHOTO
JIOCTYyTIA;

— pa3paboTKH U BHEIPCHUS
CUCTEM PE3EPBHOTO
KOTIMPOBAHUS U
BOCCTaHOBJICHUS 6a3
JIaHHBIX;

aymuta Oe3omacHocTH 0a3
JTAHHBIX
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— MeTObI 00eCIICUYEeHUS
Oe3onmacHOCTH 0a3bl JaHHBIX
MIPH UCTIONb30BaHHUH
00JTaYHBIX CEPBUICOB,
BKJIIOYas 3alIUTy OT yTCUKU
JIAHHBIX U yTIPaBJICHUE
JIOCTYITOM K 0OJITauHBIM
pecypcawm;
3aKOHOIATEILCTBO H
CTaH/IapPTHI 0€30TIACHOCTH,
takue kak GDPR, HIPAA,
PCI DSS u ap.

B pe3ysbTaTe ocBOeHUSs1 YUeOHOI TUCHUIIUHDBI CTYAEHT 0JI/KEeH:

Ha YPOBHE 3HAHUM:

CTAaHJAApPThl aHAJIM3a AAHHBIX, OCHOBHBIC IMPUHHOHWIIBI XPAaHCHUA HJAHHBIX, INPHUHIUIIBL pa6OTLI C

OOIBIIMMH JaHHBIMH,

MPUHLIMIBI Pa3BEAOYHOIO aHaiu3a AaHHbIX, ETL, OCHOBHBIE BU/IbI IMArpaMM B aHAJIU3€E IaHHBIX;

MPUHITUIEI paboTHI B no-code/low-code mpuioxeHusx mpu 00paboTKe TaHHBIX.

Ha YpPOBHE YMECHHUM:
WCTONIb30BaTh 3HAHUSA O cHcTeMax OOpa0OTKM JaHHBIX M aHaJM3€ AAaHHBIX B MPAaKTUUYECKOU

JIeATEIbHOCTH;
Ha YPOBHE HaBBIKOB:

3arpy’kathb JaHHble, MPOBOAWTH MX 0a30BBI aHaIM3 C HCHONb30BaHHEeM no-code/low-code

MPUIOKEHU;

ucnonb3oBatk R/Python mist npoBenenus 6a30BOro aHamw3a JaHHBIX.

2 CTpyKTYypa U coiepKaHue AUCHUNITHHBI

2.1 O6bem y4eOHOM JUCHUILIMHBI U BBl padoT

Bie! yucOHof paboTsI O06beM yuebHOU paboTHI,

yac.

VYueOHast Harpy3ka 00yJaronMXCcs BCET0, B TOM YHCIIE: 108

JIEKLUU 18

MPaKTUYECKUE 3aHITU 44

KypcoBasi paboTta -

caMOCTOsITeIbHAs paboTa 00YIATOITIXCSI 44

KOHCYJIbTallu! 2

MIPOMEKYTOYHASI aATTECTALIUS -

dopMa MpOMEKyTOYHOM aTTecTaluu 3auer ¢ onerkoit (3a0)

2.2 TemaTu4eckuii IJIaH U COAEPKAHNE TUCHUNITHHBI

Pacnpenenenne | @opmu- | Dopmsl
Haumenosa
Ne HUE TEM Conepsxanue TeM (pasieiaoB) 1acos PYEMBIC | TCKYLIETO
n/m p p J. |IIP | CP |KOMOETEH |KOHTPOJIA
(paznenoB)
015071
1. Tema 1. Conep:xanue y4eOHOro MaTepHaJia 8 16 16 |OKO01, T,0
CpenctBa | JlaHHble 1 uHpOpMaIysi. XpaHEeHUE OK 02,
pabotel ¢ | maHHBIX, ¢aitnel JSON, XML u CSV. OK 03,
OospIMMHM | TUIIBI JAHHBIX U LIKAJIGI TaHHBIX. OK 04,
JTaHHBIMM OnemenTtsl TexHonoruu OLAP. Bonbiine OK 05,
JIAHHBIC. XPaHWIUIIIA TAaHHBIX, 03&pa OK 06,
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Pacnpenenenne | @opmu- | @opmsl
Ne Hamverosa 9acoB pyeMble |TEeKYIIEero
n/m HHe Tem Conepatne Tem (pasaenos) J. |IIP | CP |KkOMOETEH |KOHTPOJIA
(paznenon)
015071
TMAaHHBIX. MenanpHas apXuTeKTypa clIoéB OK 07,
nannbix (medallion architecture). OK 08,
Crannaptsl Mmogenuposanus (KDD, OK 09,
CRISP-DM, Data Science Life Cycle). IIK 1.1,
CRISP-DM: sTans! moHUMaHUs OW3HECa, K 1.2,
MOHMMAaHUS JaHHBIX, MOATOTOBKH JAHHBIX. IIK 1.3,
Pa3sBenoydslii aHanu3 JaHHBIX. AHOMAIUU IIK 1.4,
B JJaHHEBIX. IIK 1.5
2. Tema 2. Conep:xaHue y4eOHOro MaTepuaJia 4 14 14 |OKO01, T, I13,0
Huctpymen (O0mas xapakTeprcTHKa METO0I0THU low- OK 02,
TaJbHbIE code. Kiaccudukamms HHCTpyMEHTAITBHBIX OK 03,
cpenctBa  |[cpencts low-code. Loginom community, OK 04,
obOpabotku |Orange, Jasp. PaboTa ¢ jaHHBIMU B TakeTax OK 05,
IaHHBIX. JASP, Loginom. IMniopT 1aHHBIX. OK 06,
Mertononor [[loaroToBka qaHHBIX K aHATH3Y. OK 07,
ust low-code [[IpeoOpazoBanue naHHbIX. Busyanuzanus OK 08,
ITAaHHBIX. OK 09,
K 1.1,
IK 1.2,
MK 1.3,
[IK 1.4,
K 1.5
3. Tema 3. Conep:xaHue y4eOHOro MaTepuaJia 6 14 14 |OKO01, T, I13,0
SAspiku m [Penosutopuu nansbix. Kaggle, GitHub. OK 02,
MaKEeThl Opranu3arys paboTsl HaJI TPOEKTOM C OK 03,
aHanmza GitHub. fI3bik R, naTerpupoBannas cpena OK 04,
JAaHHBIX pa3pabotku Rstudio(Positron). OK 05,
IPenio3utopuu si3bika, nakeTobl. [IpoeKTsl, OK 06,
CKPHIITHI B OJIOKHOTHI, pabouee OK 07,
npocTpaHCcTBO. CTPYKTYpHI JaHHBIX. OK 08,
OCHOBHBI CUHTaKcuca. IMOOPT NaHHBIX € OK 09,
KIIaBUATYpPHI, 13 Oydepa JaHHBIX, excel, IIK 1.1,
TEeKCTOBBIX (paiiyioB, 3 0a3 JaHHBIX U K 1.2,
(aiinoB cratucTudeckux cucreM. OCHOBBI IIK 1.3,
paboTsl ¢ maHHbIMU. Kitaccudeckue HabOPHI [IK 1.4,
maHHbIX. [lakeTsl paboTHI C JAHHBIMHU IK 1.5
ython.
Hroro wacos:| 18 44 44

2.3 PersiameHT pacnpenesenust BUA0B pador no gucuumiinne ¢ JOT

I[aHHaFI AUCHUIUIMHA PCATU3YCTCA C MPUMCHCHHEM JUCTAHIIMOHHBIX 06pa3OBaTeJ'II)HI>IX

texnosioruit (JJOT). Pacnpenenenue BumoB y4eOHON pabOThI, (HOPMATOB TEKYIIETO KOHTPOJIS

npeacTaniaeHsl B Tabaune 2.3.

Tabnuna 2.3. — Pacnpenenenue BU0B y4eOHOM paOOThI U TEKYILEH aTTecTalun
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Bup yye0Onoii padoTbl ®opmaT npoBeeHust

JleknnoHHbBIE 3aHATUSA Yactuuno ¢ npumenenueM 10T
[IpakTnueckue 3aHATUSA Yactuuno ¢ npumenenueM JOT
Tekyiuii KOHTPOJIb Yactruao ¢ mpumenenrneM 10T
IIpoMexyTouHas arrecTanus KonrakrtHas ayauropHas padora
®opMBbI TEKYLIET0 KOHTPOJIA @opMaT npoBeAeHust

TectupoBanue Yactuuno ¢ npumenenueM JOT
Omnpoc KonrakTtHas ayauropHas paborta
IIpaxTrueckue 3ananus Yactuuno ¢ npumenenueM JOT

I[OCTYH K CUCTEMEC JUCTAaHIIMOHHBIX O6pa3OBaTeJ'II>HI)IX nporpamMm OCymeCTBIIACTCA KaXKIbIM

0o0ydJaronmMcs caMOCTOATENILHO ¢ JIFDOOro ycTpoiicTBa Ha moprane: https://sziu-de.ranepa.ru B

COOTBETCTBUM C UX UHIUBUIYAITbHBIM MAPOJIEM U JJOTUHOM K TUYHOMY KaOuHETY / mpoduIio.

Texyuuii KOHTPOJIb, TPOBOJUMBIN B CUCTEME JUCTAHIIMOHHOTO OOy4YeHUs, OLCHUBAIOTCS
KaK B CCTEME JUCTAHLIMOHHOIO 00y4YEHHUs, TaK U MPEINO0/IaBaTEIEM BHE CUCTEMBI.

HocTtyn k marepuanaM JEKUMHA MPEAOCTABIAETCS B TEUEHHE BCETO CEMECTpA IO MeEpe
MIPOXOXKACHHSI OCBOCHUS MPOrpaMMbl. JIOCTYM K KaKOMYy BHIy paOOT M KOJIUYECTBO MOMBITOK Ha
BBIIIOJTHEHUE 33JaHUS [IPEAOCTABIISIETCS OTPAHUUEHHOE BPEMSI COTVIACHO PETJIAMEHTY HUCLUILIMHBI,
oIyOJMKOBAaHHOMY B CHUCTEME TUCTaHIMOHHOrO oOydeHus. IlpenojaBarens oOLEHUBaeT
BBINIOJTHEHHBIE O0y4aromumucs paboTsl He mo3aHee 14 paboumx THEH Mocie OKOHYaHHs CpoKa
BBIITOJIHEHHUSL.

3 MarepuaJjbl TeKylIero KOHTPOJIA yCIeBaeMOCTH M NPOMEKYTOYHOH aTTecTaluu
00yyarmmxcs

3.1 ®@opMbl U MeTOAbI TEKYIIEro KOHTPOJISI YCHEeBAeMOCTH W INPOMEKYTOYHOM
aTTecTalvu 00y4aromuxcs

@DOpMBI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

Onpoc (O) mno3BONIET BBIABUTH MPABUIBHOCTH OTBETAa [0 COJEP)KAHUIO, €ro
MIOCJIEI0BATEIbHOCT, CAMOCTOSITEIBHOCTD CYXJAEHUI U BBIBOJOB, CTENIEHb PA3BUTHSI JIOTUYECKOTO
MBIIUICHHUS.

TectupoBanmue (T) — 3aganms1, ¢ BappaHTaMu OTBETOB I BEIOOPA.

IIpakTnyeckoe 3aganue (I13) ucnonb3yercs A 3aKpeIUICHUs TEOPETUUECKUX 3HAHUM U

0TpabOTKU HaBBIKOB U YMEHHI, ClIOCOOHOCTH MPUMEHSATh 3HAHUS MTPHU PELICHUN KOHKPETHBIX 3a/1a4.


https://sziu-de.ranepa.ru
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[TpomesxyTouHas aTTecTalus MPOXOJUT B (hOpMe YCTHOTO 3a4eTa C OIleHKOH. Bonpocs! st
3ayeTa BBIJAIOTCS CTYJI€HTaM He MEHee YeM 3a 2 HeAEIH JI0 JaThl IPOBECHHUS.

Kpurepun ouenuBanusi Gopm TeKyuieil 1 NpoMe;KyTOUYHOM aTTecTAIWIA:

@ opMbI OLIEHOYHBIX
CPEICTB /ISl TEKYIIEro
U TIPOMEKYTOYHOTO

Iloka3aresn U KPUTEPUHU OLIEHUBAHUSA (B OLIEHKAX )

3aganus (I13)

[IpencraBiensl B BUzE
BBITIOJTHEHHS paOOTHI C
MIPOrpaMMHBIM
obecreyeHueM,
CpelcTBaMu
BBIYHCIIUTEIIBHOM
TEXHHKH

KOHTPOJIsA

Omnpoc (0) «OTIIMYHO» - IIPABWIBHBIN OTBET Ha IIOCTABJICHHBIN BOIIPOC, BJIAJIEET

@poHTaIbHBIN, TEPMUHOJIOTUEN, IIPABWIBHO OTBEYAET HA JOIOJIHUTEIIbHBIE

WHJVBUlyJIbHBIN, BOIIPOCBI;

KOMOMHHMPOBaHHBIN «XOPOILOY - IPABUJIBHBIM OTBET HA ITOCTaBJICHHBIN BOIIPOC, 3HAET
OCHOBHBIE TEPMHUHBI U OIIPEIEIICHUS 10 TEME, 3aTPyAHAETCS
OTBETUTH Ha JOIMOIHUTEIBHBIE BOIIPOCHI;
«YJIOBJIETBOPUTEIILHOY - MPABWIBHBINA OTBET HA MOCTABJIECHHBIN
BOIIPOC, HO IPU 3TOM IUIOXO OPUEHTUPYETCS B OCHOBHBIX TEPMHUHAX
Y OIIPENEICHUSX IO TEME, HE MOXKET OTBETUTH Ha JONOJHUTENIBHbBIE
BOIIPOCHI;
«HEYJI0BJIETBOPUTEIBHO» — OTBET HA BOINPOC OTCYTCTBYET, INOO HE
COOTBETCTBYET COAEPIKAHUIO BOIIPOCA.

IIpakTHyeckue «OTJINYHOY - BEPHO U MOJHOCTHIO BBIIIOJHEHA paboTa, BEpHO

OTBEYAET Ha BOIPOCHI 110 TEOPETHUECKON YaCTH NMPAKTHUECKON
paboTsI;

«XOPOIIOY - TMIOJIHOCTHIO BBIMOJIHEHA padoTa, HAJTMYUE OTHOM
OIMOKH, UMEIOTCS HETOYHOCTH B OTBETAaX Ha BOMPOCHI 10 padoTe;
«yJIOBJIETBOPUTEIBHOY» - pab0Ta BHIIOIHEHA YACTHYHO, UMEIOTCS
OJIHAa-/IBE OLINOKH, 3aTPYJHIETCS B OTBETAaX HAa BOIPOCHI 110 padore;
«HEYJIOBJIETBOPHUTEIIFHO - HENPABIIBHO BBHITIOIHEHO 3a/IaHHE, HE
OTBEYaET Ha BOMPOCHI IO pabore.

[1pu orleHMBaHNY PE3yIHTATOB BHIIOIHEHHS NPAKTHYECKON paboThI
NPUHUMAETCS BO BHUMaHHE:

— HPaBHIBHOCTD BBITIOJTHEHUS paboTHI (oTcyTcTBHE
(aKTHUECKUX, JIOTHYECKUX U APYTUX OLIHNOOK);

— MIOJTHOTA BBITIOJTHEHUS pabOTHI;

— CBOEBPEMEHHOCTD BBITIOJIHEHHS,

— HPaBIILHOCTH O(hOpMIIEHHS OTYETA.

3a Kax/1y1o U3 MEePeUUCICHHBIX OIIMOOK OLIEHKA CHUKAETCS OJJUH
WIIA HECKOJIBKO 0alIoB (110 MATHOAUIbHON OLIEHOYHOH IIIKajie) Ha
YCMOTpPEHUE MPENnoiaBaTes.

Tectuposanue (T)

IIo oToenpbHBIM TeMaM

«oTinuHO» - 90-100% BepHBIX OTBETOB;

«xopouo» - 75 - 89 % BepHBIX OTBETOB;

«ynoBieTBopuTeabHO» - 50 - 74 % BEpHBIX OTBETOB;
«HEYAO0BIETBOPUTENIBbHO» — 49 % 1 MeHee BEpHBIX OTBETOB WJIN HE
NPEJCTaBIICH TECT HAa MPOBEPKY
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3.2 OueHo4HbIEe CPeICTBA TEKYIEro KOHTPOJIS yCIeBAeMOCTH 00y4aloluXcs
BapuanThl 3a1aHuid ISl MPAKTHYECKUX PadoT
Ilpakmuueckan paboma 2.1.
3ananue 1: [lepssiii ananu3 nponax B JASP
3amava: TpOaHATU3MPOBATH MPOJAXU KOPEHHW 3a HEACTI0 W HAWUTH CaMblid TOMYJISIPHBINA
HaIUTOK.
[arwu:
1. Coznaiire Tabnuiy nanasix B Excel:

text

Jenpb | Hanutok | Konmnyectso | Beipyuka

[Tz | Kamyuuno |45 | 22500
M |Jlatre |38 | 19000
Br |Kanyuuno |52 | 26000

... U TaK jajee Ha 7 mHel

2. Wmnoptupyiite nanssie B JASP:
o Ortxkpoiite JASP
o Haxwmurte "®@aitn" — "OTKpHITH"
o Bribepure Bam Excel-daiin
o IlpoBepbTe, UTO BCE KOJIOHKH NPaBUIIBHO ONPEACIUINCH
3. Co3paiite mpOCTYO TaOIHILY:
o B meHmo cieBa BeiOepute "OnucaTebHbIC CTATUCTUKH"
o Ileperamurte "Hanutok" B mose "[lepemenubie"
o IlocMoTtpuTe: CKOJIBKO pa3 Kax/Iblii HAIIMTOK BCTpeYaeTcs B TabuLe
4. TlocTpoiiTe MepByIO JUArpaMmy:
o Bwibepure "Buzyanuzauusa" — "['ucrorpamma’
o Ileperamure "KonuuectBo" Ha och Y, "Hanutok" Ha och X
o IlocMoTtpuTe, y KAKOTO HaIIUTKa caMasi BBICOKasi CTOJIOUK
Pesynbratr: Bel onpenenuiiu, 4To caMmblil momysipHbIi HanuTok — KanyuuHo (nmponano 280
YaIieK 3a HeJeIo).
Ilpakmuueckan paooma 3.2.

38.,[[3.‘-18.1 3aI‘py31/ITB OJIHU U T€ )K€ JaHHEIE 5 Pa3sHbIMU croco0aMu.
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IToaroroBbTe NJaHHEIE:
Cosnaiite B Excel ¢aiin students.xIsx:

text

Nwmst | Bo3pacr | Cpennuii_6armt
AnHa |20 |45

bopuc |22 |42

Mapus |21 |48

CoxpannTe 3TH ke JaHHbIC Kak students.csv u students.txt
R-ckpunt import_data.R:

# 1. Yemanoska nakemog (00un pas)
install.packages(c("readxl", "dplyr", "ggplot2"))
library(readxl)

library(dplyr)

# 2. Umnopm u3 acmpoenHvlx OaHHbIX
data(mtcars) # kraccuueckuti Ha6op OaAHHbBIX
head(mtcars)

# 3. Umnopm ¢ knasuamypwi

cat("BBenure Tpu uncia yepes nmpooden: ")

input <- scan()

print(input)

#4. Umnopm uz CSV

students csv <- read.csv("students.csv", encoding = "UTF-8")
print(students_csv)

#5. Umnopm usz Excel

students_excel <- read excel("students.xlsx")

print(students_excel)
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# 6. Umnopm uz mexcmogozo ¢aiina
students_txt <- read.table("students.txt",

header = TRUE,

encoding = "UTF-8")
print(students_ txt)
# 7. Umnopm u3 6ygepa oomena (ckonupyiime mabauyy uz Excel!)
# students clipboard <- read.table("clipboard", header = TRUE)
# 8. Coxpanenue écex Oanuvix 6 00UH patin
save(students_csv, students_excel, mtcars,

file = "all data.RData")

# 9. 3aepysxa obpammno
load("all data.RData")

3ananue: Jlo6aBpTe nMIoptT gaHHBIX ¢ Kaggle:

1. 3anigure Ha https://www.kaggle.com/datasets

Haiinure "Titanic: Machine Learning from Disaster"

Ckauaiite train.csv

How P

3arpysure B R:

r
titanic <- read.csv("train.csv")
str(titanic)

BapuaHThI TECTOBBIX 3a1aHUI

Tectbl mo Teme 1.

1. UYro U3 mepeymncieHHOrO SIBISETCA MOyCTPYKTYPUPOBAHHBIM (POPMATOM JAHHBIX?

A) CSV (Comma-Separated Values)
b) JSON (JavaScript Object Notation)

B) TXT (mpocroit Tekct)

I') XLSX (Excel)


https://www.kaggle.com/datasets
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2. B CSV-paiine cTpoka JaHHBIX BBITJISANT TaK:

"UBanoB";  25; 45000.50; true

Kaxwne tumer JaHHBIX ITPCICTABJICHLI B 3TOH CTpOKe?

A) Tekcrt, nenoe unciuo, ApoOHOE YnCiIo, OyJIeBO 3HAYCHHE
b) TekcT, TeKCT, TEKCT, TEKCT

B) Texkcr, nenoe yucio, mMeinoe 4nucio, TEKCT

I') Tekct, npoOHOE YKCIIO, NPOOHOE YUCIIO, OYJIEBO 3HAUCHHUE

kana u3mepeHus "YpoBeHb YJIOBIETBOPEHHOCTH KJIMEHTA" (OYEHBb JIOBOJIEH, JIOBOJIEH,
HEeWTpaseH, HeOBOJIECH) OTHOCUTCS K:

A) HomuHanbpHOM mkaie
b) [lopsakoBoii mikane
B) NnTepBanbHOil mKane

I') lllkane oTHOIIEHUH

Tectol mo Teme 2.

1.

OcHosHas ens low-code urarhopm — 3T0:

A) IlonHas 3aMeHa IPOrpaMMHUCTOB UCKYCCTBEHHBIM UHTEIJIEKTOM

B) Yckopenne pa3paboTKu MPUITOKESHHH 3a CIET BU3YAIbHOTO MOJICTTUPOBAHUS U TOTOBBIX

KOMIIOHCHTOB
B) Coznanue TOIbKO MPOCTHIX CTATHYECKUX BEO-CalTOB
I') OGecneuenrne MakCUMaIbHOM MPOU3BOIUTEILHOCTH M ONITUMH3AIINN KOJIa

Kakoit unctpyment HE siBisiercss THUYIHBIM nipenctaButeneM low-code moaxona?

A) Microsoft Power Apps

b) Appian

B) Google Data Studio (Looker Studio)

I') Harmucanue kona Ha Java ¢ ucrionb3oBanueM Spring Boot

Jins  aBTOMarm3anuu OW3HEC-TPOLIECCOB MEXIY pa3sHBIMH OOJIAYHBIMH CEpBHUCAMHU
(Hammpumep, npu nosyuyeHun nucbMma Ha Gmail cozpaBath kaprouky B Trello) HamGonee

IIOAXOJHNT:
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A) Low-code mnaTdopma aiist co3aanus MOOUIBHBIX MPUIIOKeHUH (Hampumep, Adalo)
b) UacTpymeHT aiis co3nanus namoopaoB (Hanpumep, Tableau)
B) CepBuc unrerpanuii u apromaruszanuu (Hanpumep, Zapier win Make)
I') UuctpymeHT 115 paboThl ¢ 6a3aMu JaHHBIX (Hampumep, Airtable)

Tectsl mo Teme 3.
1. Kakoii s136IK TporpaMMHUPOBaHUS Yallle BCETO aCCOIMHUPYETCs ¢ OnbanoTexoi pandas?

A)R

b) Julia

B) Python

') MATLAB

2. bubmuortexa ggplot2, mnpenHazHadeHHas I TPOJBUHYTOM BHU3yalW3allud JaHHBIX,
ABJISIETCSI OCHOBHOM ISl KAKOT'O s3bIKa?
A) Python
b)R
B) Scala

I') JavaScript

3. Kakoit u3 stux mnakeroB/0mbanorexk HE sBnsercs HMHCTpyMEHTOM Uil MAaIIMHHOTO
oOyuenus?

A) scikit-learn (Python)
b) caret (R)
B) dplyr (R)

I') XGBoost (kpocc-s3bI4HOi)

3.3 OneHo4HbIE CPeACTBA MPOMEKYTOYHOM aTTecCTAMA 00y4al0IHUXCs
Bonpocs! 1J1s1 MOATOTOBKH K 3a4eTy € OLEHKOM

1. JlanHble u uHpOpMAaLUS.

2. Xpanenue gaHHbIX, ¢aiasl JSON, XML u CSV.
3. Tumnbl 1aHHBIX U IIKAJbl JaHHBIX.
4

Onementsl Texaosiorun OLAP.
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Bosnbiime qanHble. XpaHWIHIIA JaHHBIX, 03¢pa TaHHBIX.
MenanbHas apxuTekTypa ciioéB AaHHbIX (medallion architecture).
Crannapter mogenupoBanus (KDD, CRISP-DM, Data Science Life Cycle).

CRISP-DM: sransl moHMMaHusA OM3HEca, IOHUMAaHUA JaHHBIX, TOATOTOBKHU JAaHHBIX.

A S A

Pa3BenouHbIN aHANN3 JAHHBIX.

10. AHOMann¥ B TaHHBIX.

11. O6mras xapakTeprucTuka MeTo10JI0ruu low-code.

12. Knaccudukanus HHCTpyMEHTaJIbHBIX cpeacTB low-code.

13. Loginom community, Orange, Jasp.

14. PaGota ¢ nannbivu B aketax JASP, Loginom.

15. UmMnopT naHHBIX.

16. [ToaroToBKa JaHHBIX K aHAIIU3Y.

17. Tlpeobpa3zoBaHUE TaHHBIX.

18. Buzyanuszauus JaHHBIX.

19. Penosutopun nannsix. Kaggle, GitHub.

20. Opranusanus pabotsl Haj npoektoM ¢ GitHub.

21. 3wk R, uaTerpupoBanHas cpena pazpadorku Rstudio(Positron).

22. Peno3utopuu s3bIKa, MAKETHI.

23. IIpoeKThl, CKpUIITHI U OJIOKHOTHI, paboyee MPOCTPaHCTBO.

24. CTpyKTypbl 1aHHBIX.

25. OCHOBBI CUHTaKCHCA.

26. IMnopT aHHBIX C KJIaBHATYpbl, U3 Oydepa qaHHbIX, excel, TeKCTOBBIX (hailiios,
n3 06a3 JaHHBIX U (PANIOB CTATUCTUYECKUX CUCTEM.

27. OcHOBBI pabOTHI C TAHHBIMH.

28. Knaccuueckue HaOOpHI TaHHBIX.

29. [TakeTsl pabOTHI C TaHHBIMU python.

4. Metoanuyeckue yKa3aHus 1Jis1 00y4arOIUXCs 10 OCBOCHUIO TN CHUILTHHbBI

[Tpucrtynas K U3y4eHHIO JUCHUTUTMHBI «CUcTeMbl 00pabOTKH U aHAIHM3a JaHHBIX», CTYIACHT
JOJDKEH O3HAKOMHUTBHCS C coJiepKaHueM JaHHOoU «Pabouei yueOHOUM mporpaMMBbl TUCHUTLTUHBD) C
TE€M, 4YTOOBl HMETh 4YEeTKOEe TWpEeJACTaBlIeHHEe O CcBoed pabote. V3yueHue IUCHUILTUHBI
OCYILECTBJISIETCS. HAa OCHOBE BBIJAHHBIX CTYAEHTY IIPENoJaBaTeIeM PEKOMEHIAUN 110
BBITTOJIHEHHUIO BCEX 33/1aHUH, TPETYCMOTPEHHBIX Y4eOHBIM TIAHOM U IIPOTPAMMON.

B niepByto ouepenp He0OXOAMMO YSICHUTB LIEJTb U 3a/1a41 H3y9aeMOW TUCIUIUIMHBI, OIEHUTh

00BeM MaTcpHrala, IO3SHAKOMUTHCA C HpeI[HOH(eHHOﬁ n HO,Z[O6paTB OCHOBHYIO U JOIIOJIHUTCIIbHYIO
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JIUTEpaTypy, BBIABHTH HauOojee BaKHbIE NPOOJEMbI, CTOSIIME 10 BONpPOCaM H3ydaeMoi
JMCIUTUTAHBL.

BeimonHenue 3anaHuil  OCYILECTBJIAETCS B COOTBETCTBUM C Y4YEOHBIM IUIAHOM U
nporpaMmoil. OHU JOJKHBI BBITOJIHATHCS B COOTBETCTBUM C METOAMYECKUMH PEKOMEHAALUAMH,
BBIJIAHHBIMU [IPEN0JIaBaTENIEM, U IIPEACTABICHBI B YCTAHOBJIEHHBIE [IPETIOAABATENIEM CPOKH.

Paboras ¢ yueOHUKamMH U yueOHBIMU [TOCOOUSAMHU, LEIECO00Pa3HO 3aKOHCIIEKTUPOBATH TOT
MaTepuall, KOTOpbId He COOOLIAJICS CTYyA€HTaM Ha JIEKLUSX.

Ha 3aHATHAX TEKIMOHHOTO M IPAKTUYECKOT0 XapaKkTepa CTyJIeHTaM Jyis paboThl TpeOyeTcs:
TeTpaab IS 3alMCH JIEKIIUHI U 3aaHuM.

Jnst  ycmemHoro OBJaJ€HUS OPOrpaMMOM  JUCHUIUIMHBI HEOOXOJUMO  BBINOJHATH
clleAyroume TpeOoBaHus:

— NOCEIIaTh BCE JEKIMOHHBIE U IPAKTUYECKHUE 3aHATHS;

— BCE paccMaTpHBaeMble Ha JICKIUSAX W TMPAKTHUYECKUX 3aHATHSAX TEMBI H BOIPOCHI
00s13aTeNIbHO (PUKCUPOBATh B TETPAAH;

— B CJIy4yae MpOITyCKa 3aHATHH MO KaKUM-THO0 MPUYWHAM HEOOXOAMMO 0053aTeIIbHO
CaMOCTOSITENIbHO U3y4aTh COOTBETCTBYOIIMI MaTtepuan B Moodle, pukcupys 3amucu B TeTpaay, a
TaKKe BBIMOIHATH MPAKTUYECKUE 3a/1aHUSI.

[TonroroBka K 3a4eTy € OLIEHKON OCYILECTBIISAETCS MO MPEACTaBICHHBIM B CIIHCKE OCHOBHOM
U JONOJHUTENBHOM JInTepaType, a TakXkKe YaCTUYHO [0 HOPMAaTUBHBIM JI0KyMeHTaM. B yueOHukax
U y4eOHBIX TMOCOOMSIX COAep)KaTcsl OJHOMMEHHblEe maparpadbl, YTO IO3BOJUT YCIEIIHO
MOJITOTOBUTBCS K 3a4eTy C OLEHKOW. PexoMeHayemble muTeparypa U MHTEPHET-pecypchl OymyT
TMIOJIC3HBI ITPH BHITTOTHEHUHN MTPAKTHYECKHUX 3aJaHHiA, TPH YTCHUH KOZA IIPOTPaMM U IS TOATOTOBKH
K TECTUPOBaHMAM. B peKOMEHIyeMbIX HHTEpHET-pecypcax TakKe€ MOYKHO HAaWTH CCBUIKM Ha
Hay4HbIE XYpPHaJbl MO HMH(OPMAIMOHHBIM TEXHOJIOTUSM MU Ha (OpyMbl MPOodEeCCHOHATBHBIX
co00I1IecTB IPOrPaMMHUCTOB.

Memoouueckue pekomenoayuu no cocmasienuio KOHCneKma

KoHcnekT — ciokHBIN cr1oco0 M37105KEHHs COJEPKAHNSA KHUTH WIN CTaTbH B JIOTMYECKON
MoCJe10BaTeIbHOCTH. BHMMaTENIbHO MpouYuTaiiTe TEKCT. YTOYHUTE B CIPABOYHOI JHTEpaType
HETOHATHBIE cioBa. [lpu 3anucu He 3a0ybTe BBIHECTH CIIPABOYHBIC JAHHBIC HA MOJI KOHCIEKTA.
Boigenure rnmaBHOE, COCTaBbTE€ IUIAH, NPEACTABISIIOIIMKA COOOM TNepeyeHb 3arojoBKOB,
10/13ar0JIOBKOB, BOIIPOCOB, MIOCJIEZIOBATENIEHO PACKPHIBAEMBIX 3aTEM B KOHCIIEKTE.

3aKOHCHEKTUPYHTE MaTepuall, YeTKO clieAys MyHKTaM IulaHa. [lpu KoHcneKkTUpoBaHHMU
CTapalTeCh BbIPA3UTh MBICIb CBOMMHU CIOBAMHU. 3aIUCHU CIIETYET BECTU YETKO, SICHO.

[Tpu opopmieHHH KOHCIIEKTa HEOOXOAUMO CTPEMUTHCS K EMKOCTH Ka)KJ0TO MPEII0KEHUSI.

Memoouueckue pekomenoayuu no cOCMasieHul0 ONOPHO20 KOHCheKma
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OnopHbli KOHCHEKT — BHJ BHEAYJUTOPHON CAMOCTOSITEIBbHOW pPadOTHI CTyAEHTa IO
CO3JJaHUI0 KPAaTKOW MHPOPMALIMOHHOMN CTPYKTYPBhI, 0000IIAIOIICH 1 OTPpaKAIOIICH CyTh MaTepraia
JEKIUH, TEMbI y4eOHHKa.

OnopHbIi KOHCIIEKT — 3TO Hamilydiias popMa MOArOTOBKU K OTBETY Ha BOIPOCHI.

OcHOBHasl 1LIeNIb OMOPHOTO KOHCIIEKTAa — OOJIErYUTh 3allOMUHAHHUE. DTarbl COCTABICHUS
OIOPHOT0 KOHCIEKTa:

1. U3yunTh MaTepuabl TeMbl, BBIOPATh I1aBHOE U BTOPOCTENEHHOE;

2. YCTaHOBUTD JIOTHYECKYIO CBSI3b MEXY 2JIEMEHTAMU TEMBI,

3. IlpeacraBuTh XapakTEPUCTUKY HJIEMEHTOB B KPaTKoil popme;

4. BpiOpaTh OMOPHBIE CUTHAJIBI JUIsl aKLIEHTUPOBAHUS II1aBHOW MH(pOpMAUU U 0TOOpa3uTh B
CTPYKTYp€ pabOTHl.

Memoouueckue pekomenoayuu no nPOXOHCOCHUIO MEeCMUPOEAHUA

TecTupoBaHHE — 3TO UCCIENOBATENBCKUIM METO/, KOTOPBIA MO3BOJISET BBIIBUTH YPOBEHD
3HAHUN, YMEHUHM M HaBBIKOB, CIIOCOOHOCTEN, a TAaK)K€ UX COOTBETCTBHE OIPEAEICHHBIM HOpPMaM
YCBOCHHS, ITyTE€M BBITIIOJHEHMSI UCTIBITYEMBIM psifia CIIEHUAIbHBIX 3aJaHNM.

Crnenyer moHUMAaTh, YTO TECTOBBbIE 3aJaHUS MOTYT OBITh NPEACTABICHBI B PA3JIUYHBIX
dbopmax:

— 3aJaHus 3aKpBITOM (OPMBI, B KOTOPBIX OOYyYaromIMiCs BHIOMpAaeT OJMH WIH
HECKOJIbKO MPABIIIBHBIX OTBETOB M3 3a/IaHHOTO Habopa:

— 3a/laHusl Ha JOINOJIHEHUE (OTKPBIThIE 3a/laHus) TpeOyrollue CaMOCTOSTEIBHOTO
MOJIy4€HHUS OTBETOB:

— 3alaHusl Ha YCTAHOBJIGHHS COOTBETCTBUS (C MHOKECTBEHHBIM BBIOOPOM),
BBIIIOJTHEHUE KOTOPBIX CBSA3AHO C BBIABICHUEM COOTBETCTBHS MEXKIY JJIEMEHTAMH HECKOJIBKUX
MHOKECTB:

— 3aJlaHUsl Ha YCTAHOBJICHHE IIPAaBUJIBHOM IIOCIEAOBATEIbHOCTH, B KOTOPBIX OT
yuaierocsi Tpe0yeT ykas3aTh MOPsJIOK JSHCTBUN MIIM MPOLECCOB U ApPYTrHe. DTarmbl MOJTOTOBKH K
TECTUPOBAHUIO:

1. BHUMaTenpHO MPOYMTANTE MaTepuaja MO KOHCIIEKTY, COCTaBJICHHOMY Ha y4eOHOM
3anaTuM. [IpounTaiite TOT € MaTepuai no yueOHUKy, ydeOHOMY ITOCOOUIO.

2. TlocrapaiiTecb pa3o0paTbCsi C HEMOHATHBIM, B YaCTHOCTH HOBBIMU TEpPMUHAMH U
KOHCTPYKLHSMH.

3. OTBeTbTE Ha KOHTPOJIbHBIE BONPOCHI JJIi CaMOIIPOBEPKH, MMEIOIIHECS B Y4eOHMHKe,
KOHCIIEKTE U T. A.

4, KpaTKO MEPCCKAKUTC COACPKAHNEC U3YUCHHOI'O MaTCpUalia «CBOMMHU CIIOBAMU)).
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5. Boelyuute ompeneneHusi OCHOBHBIX IOHSTHH, YCIOBHBbIE 0003HaueHUs, (OpMYyJIbl U
KOHCTPYKIIUH.

Iloozomoeka Kk npaKmMuYeCKUM 3aHAMUAM

B Xxonme mOAroTOBKM K MPAaKTHUYECKUM 3aHATHAM HEOOXOJMMO H3YYHUTh OCHOBHYIO
JTUTEpaTypy, O3HAKOMHUTHCS C JOMOJIHUTEIBHOW JIUTEpaTypod, HOBBIMU NyOJHMKALUSMH B
NEePUOAMYECKUX HU3JAHUSAX, O3HAKOMUTBCA C MporpaMMHbIM obOecrneueHueMm. Crenyer
nopabaTbIiBaTh CBOM KOHCIEKT JIEKIIMH, Jejiasgs B HEM COOTBETCTBYIOLUE 3alUCU U3 JIUTEPATypHI,
PEKOMEHI0BAaHHOM MpenoaBaTeieM U MpelyCMOTPEHHON Y4eOHON MpOrpaMMOi.

3akaHuUMBaTh MOJIOTOBKY CJIEAYyET 3aKpelJIECHUEM MaTepuaja ¢ MCIOJIb30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX MPOJYKTOB.

Bce npaktuueckue 3agaHusi, IpelyCMOTPEHHbIE pabodeil mporpaMMoii, mpeacTaBiIeHbI B
(oHJIe OLICHOUHBIX CPE/ICTB MO AUCLUILIUNHE.

Kpumepuu oyenusanus binoaHeHHbIX NPAKMUYECKUX pAOOM.:

— NpPaBUWIBHOCTD BBIMOJHEHHUS PAaOOTHI (OTCYTCTBHE (AKTHUECKUX, JIOTHUECKUX U
JPYTUX OLINOO0K);

— MIOJTHOTA BBITIOJTHEHUS paOOTHI;

— CBOEBPEMEHHOCTH BBIIIOJIHEHUS;

— PaBUWIBHOCTb OPOPMIICHHS OTUETA.

3a 3a71aHsl, BBITIOJIHEHHBIE TI03)KE YCTAaHOBJIEHHOT'O CPOKA WJIM C HApYIIEHUSIMU TpeOOBaHUIT
K 0(OpMJICHHIO, OLIEHKa Ha 0ajlyl CHU)KAETCS.

Hopaook opeanuzayuu camocmoameibHoll padomsl ClmyOeHmos

CamocrosaTenbHass paboTa CTYAEGHTOB CIIOCOOCTBYET pAa3BUTHIO CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTH U OPraHM30BaHHOCTH, TBOPUECKOTO MOJX0/a K PEIICHUI0 IPobiieM Y4eOHOro U
po(hecCHOHaTBHOTO YPOBHSL.

Llenpto caMOCTOSITENIBHON pPAa0OTHI CTYJIEHTOB SIBISIETCS: OBJAJCHHE MPAKTUYECKUMU
3HAHUSMH, NPO(PECCHOHATBHBIMM YMEHHSMH M HaBBIKAMU JESATEIBHOCTH IO CIEHUAIBHOCTH,
OTIBITOM TBOPYECKOM, NCCIIEI0BATENBCKON AESITETbHOCTH.

CamocTosTenbHast paboTa CTYJAEHTOB MPEIoJiaraer:

— CaMOCTOSITENIbHBII [MOMCK OTBETOB M HEoOXoauMoi uHGOpMaluu B paMKax
M3y4aeMbIX TEM;

— BBITNIOJTHEHHE 3a/1aHUi JIs1 CAMOCTOSITENIbHOM pabOThl, B TOM YHUCJIE TECTOB;

— M3y4YEHHE TEOPETUYECKOro M JIEKIIMOHHOTO MaTepuaya, a TakKe OCHOBHOM M

,Z[OHOHHI/ITGJIBHOI;'I JIUTCPATYPhI ITPHU NOATOTOBKE K ITPAKTHUYCCKUM 3aHATUSAM.
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CamocTtosiTenbHasi paboTa CTYACHTOB SIBISIETCS 00S3aTENbHBIM JJIEMEHTOM IMOATOTOBKH

criequaancTa CpEaAHETO 3BCHA.

5. Y4eOnas iuTepaTypa u pecypcbl HHPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTEepHET»

OcHoBHasi IuTEepaTypa

1. Bumnesckas, T. U. [Tpaktukym no pa3paboTke pacrpeeieHHbIX CUCTeM 00paboTKHI
uHpopmanuu : yuebHo-meronuueckoe nocodue / T. V. Bumnesckas, T. H. PomanoBa. - Mocksa :
M3parensctBo MI'TY wum. baymana, 2020. - 68 c. - ISBN 978-5-7038-5243-9. - Tekcr :
anexktpoHHbId. - URL: https://znanium.ru/catalog/product/2169634 (nata oo6pamenus: 06.08.2026).

2. Coope, DO. IIpoexkTupoBaHue U peanusalys CUCTEM yIpaBlieHUs 0azaMu JaHHBIX :
yaebHoe nocobue / DaBapa Crope ; niep. ¢ anr. A. H. Kucenesa ; nayun. pen. E. B. Poros. - Mocksa
: MK IIpecc, 2021. - 466 c. - ISBN 978-5-97060-488-5. - Tekct : snekrpoHHbiil. - URL:
https://znanium.com/catalog/product/1225360 (mara oopamenus: 06.08.2026).

JlonoIHUTeIbHAS JTUTEpPaTypa

1. AHanu3 naHHBIX: Y4eOHUK JUIg By30B / oA peaakmnueit B. C. MxurapsiHa. — Mocksa
: U3patensctBo FOpaiit, 2025. — 448 ¢. — (Bricmee o6pa3oBanue). — ISBN 978-5-534-19964-2.
— Texer : onekrponHwii // OOpazoBarenbHas 1miatdgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/560311 (mara obpamenus: 15.12.2025).

2. Konomwkuna, M. E. ABTOMaTH3alUsl POEKTUPOBAHMSI TEXHOJOTHYECKOU
JOKYMEHTAIIMH: YYeOHHK M MPAKTHKYM JIsi CpeaHero mpodeccuoHambHoro oopasosanus / 1. E.
Komomkuna. — MockBa : M3nmarensctBo IOpaiit, 2025. — 371 ¢. — (IIpodeccrnonansroe
obpazoBanne). — ISBN 978-5-534-13635-7. — Texkcr : snektpoHHbI // OOpa3zoBarenbHas
matgopma FOpai [caiit]. — URL: https://urait.ru/bcode/567275 (nata o6pamenus: 15.12.2025).

3. Tpyxkun, H. II. ba3bl naHHBIX: HPOEKTHPOBAaHUE: YYEOHMK Ui CPEIAHEro
npodeccuonansuoro oopazopanus / H. I1. Crpyxkun, B. B. 'ogua. — Mocksa : M3garenscTBO
HOpaiit, 2025. — 477 c. — (IlpodeccuonansHoe oopazopanue). — ISBN 978-5-534-11635-9. —
Texct : onektponnwni // OOpaszoBarenpHass 1wiarpopma FOpaiir  [caiit]. — URL:
https://urait.ru/bcode/566509 (nara obpamenus: 15.12.2025).

HOpMaTHBHLIe AOKYMEHTbI

1. PEP 8. [IpaBuna Hanmucanus koga Ha Python. — URL: https://peps.python.org/pep-

0008/


https://peps.python.org/pep-0008/
https://peps.python.org/pep-0008/
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2. I'OCT 12207 UT. Ilponeccsl KU3HEHHOr0 IIMKJIa IporpaMmMHbIX cpencts. — URL:
https://normativ.kontur.ru/document?moduleld=9&documentld=212198&ysclid=mhqyd44¢x1095
97256

3. I'OCT 19.101-2024. Epunas cucremMa NOpOrpaMMHOM JOKYMEHTalMu. Bujbl
IIporpaMM U TpPOrpaMMHBIX JOKyMeHTOB. (BBeneH B gaeictBue 30.01.2025). — URL:

https://protect.gost.ru/document.aspx?control=7&1d=263735&ysclid=mhqygb9erh989749121

4. I'OCT 19.101-77. Enunas cuctema nporpammHuoi fokymenTaruu (ECITJ[). — URL:
https://rosgosts.ru/file/gost/35/080/gost 19.101-77.pdf

5. I'OCT 19.201-78 Texuuueckoe 3anaHue, TpeOOBaHUA K COACPKAHUIO U

opopminenuto. — URL: https://rosgosts.ru/file/gost/35/080/gost 19.201-78.pdf

6. I'OCT 19.401-78. Eaunas cuctemMa NOpPOrpaMMHOM JOKyMEHTaUWu. TeKCT
[IPOTPaMMBI. TpeGoBanus K COJIEPKAHUIO u o opMIIEHHIO. — URL:
https://docs.cntd.ru/document/1200007651?ysclid=mhqzq4103u398598150

7. I'OCT P UCO/MBK 15910-2002 Unudopmarmonnas texunonorus (HUT). IIpomecc

CO31aHusA JAOKYMCHTAallUU ITIOJIB30BAaTCJIA IMporpaMMHOI'0 cpeacTaa. — URL:

https://docs.cntd.ru/document/1200030141 ?ysclid=mhqgzifmkdo827279089
8. Crangaptel [ISO C++. — URL: https://isocpp.org/std/the-standard

HNuTepHeT-pecypcenbl

1. Code Beautify (Code Formatter, JSON Beautifier, XML Viewer, Hex Converters
u ap.). — URL: https://codebeautify.org/

2. Dev.to. — URL: https://dev.to/?ysclid=mhqyzbvhla276227563

3. GitFlic. Poccwuiickas mnardopma ans padotsl ¢ kogoMm. — URL: https://gitflic.ru/

4. Online Python IDE. — URL: https://www.online-python.com/

5. Stack Overflow (Ha PyCCKOM). — URL:
https://ru.stackoverflow.com/?ysclid=mhqyx9542h717626304

6. The Linux Kernel documentation. — URL: https://www.kernel.org/doc/html/latest/

7. SWEBOK: PykoBoAacTBO 1o OCHOBaM IporpaMMHOil uHxeHepun. — URL:

https://www.computer.org/education/bodies-of-knowledge/software-engineering

8. Hayunsiii xxypuan «UT-CTAHIAPT» (OO0 «MHbopMaimOHHO-aHATUTHIECKUN

BBIYMCIHTENbHBIN 1IeHTp»). — URL: https://www.elibrary.ru/title about new.asp?id=54046

9. Hayunbiii xypHan «MojenupoBaHue W aHanu3 HWH(OOPMALUOHHBIX CHCTEM)
(ApocnaBckuii  rocymapcTBeHHbId  yHuBepcuter uM. ILI.  JlemumoBa). —  URL:

https://www.elibrary.ru/title about new.asp?id=25794



https://normativ.kontur.ru/document?moduleId=9&documentId=212198&ysclid=mhqyd44gx109597256
https://normativ.kontur.ru/document?moduleId=9&documentId=212198&ysclid=mhqyd44gx109597256
https://protect.gost.ru/document.aspx?control=7&id=263735&ysclid=mhqygb9erh989749121
https://rosgosts.ru/file/gost/35/080/gost_19.101-77.pdf
https://rosgosts.ru/file/gost/35/080/gost_19.201-78.pdf
https://docs.cntd.ru/document/1200007651?ysclid=mhqzq4l03u398598150
https://docs.cntd.ru/document/1200030141?ysclid=mhqzifmkdo827279089
https://isocpp.org/std/the-standard
https://codebeautify.org/
https://dev.to/?ysclid=mhqyzbvhla276227563
https://gitflic.ru/
https://www.online-python.com/
https://ru.stackoverflow.com/?ysclid=mhqyx9542h717626304
https://www.kernel.org/doc/html/latest/
https://www.computer.org/education/bodies-of-knowledge/software-engineering
https://www.elibrary.ru/title_about_new.asp?id=54046
https://www.elibrary.ru/title_about_new.asp?id=25794
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10.  Hayunsiit sxypuan «lIpuxmagHas wuHpopmaTtuka» (MOCKOBCKUN (HUHAHCOBO-
MIPOMBILLICHHBIN YHUBEPCUTET «Cuneprus»). — URL:

https://www.elibrary.ru/title about new.asp?id=25599

11.  Hayunsiit xypnan «IIporpammuas umxenepus» (OOO «U3natensctBo «HoBbIe

texnonorum»). — URL: https://www.elibrary.ru/title about new.asp?id=32250

12. Peectp POCCHIICKOTO IIPOrPaMMHOTIO oOecrieyeHusl. — URL:

https://reestr.digital.gov.ru/

13. Pocnarent. ®enepanbHas ciyx6a Mo HHTEIUIEKTyalIbHON coocTBeHHOCTH. — URL:

https://rospatent.gov.ru/ru

14. POCCTAHJIAPT. ®enepanbHoe areHTCTBO MO TEXHUYECKOMY PETYJIMPOBAHHUIO U

metposiorun. — URL: https://www.rst.gov.ru/portal/gost

6 MaTepHaﬂbHO-TEXHI/I'leCKaﬂ 6333, I/IH(])OpMaIII/IOHHI)Ie TEXHOJOI'Hd, MporpaMmmMHoO¢C

o0ecrneyeHue HH(l)OpMaIII/IOHHbIe CIIPpaBOYHBIC CUCTEMBI

Jlna peanuzayuu oucyuniaunvl HeOOX0OUMBbL:

Jlaboparopust mporpaMMHUpPOBaHUS 1 0a3 JAHHBIX, BKIIFOYAIOIIAS:

— KoMIblOTepHbI kimacc (15-20 paboumx wmect) c coBpemeHHbiMH 1K,
00BETMHEHHBIMHU B JIOKAJIBHYIO CETh C BEIXOJIOM B VIHTEpHET;

— IPOEKTOP U IKpaH;

— MapKepHast WM MeJIOBast I0CKa;

— nH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;

— nporpaMMHoOe obecrieueHue.

Hugpopmayuonno-kommyHuKkayuonHvle mexnoio2uu

JlokanpHass BBIYMCIIHTENBHAS CEThb C OPTaHU30BAHHBIM JOCTYIIOM K 3JIEKTPOHHBIM
o0pa3oBaTeNbHBIM pecypcam.

Cucrema BuneoxoHdepenicsssn (Mts Link) nns mnpoBeneHHs AUCTAHIIMOHHBIX
KOHCYJIbTaL[UH.

Buprtyansnast oOpazoBarenbHas cpeaa Ha 6aze LMS (Moodle) mist pasmemenus
y4eOHBIX MaTepUaJIOB U MPOBEACHUS TECTUPOBAHUSI.

Cucrema o6maunoro xpanenus (Auaexc JIMcK) U CUCTEMBI ISl KOJUIEKTHBHOU paboThI
Haja npoektamu (Sanekc loxkymentsl, Mts Link.Jlockn).

Ilpocpammmnoe ovecneuenue


https://www.elibrary.ru/title_about_new.asp?id=25599
https://www.elibrary.ru/title_about_new.asp?id=32250
https://reestr.digital.gov.ru/
https://rospatent.gov.ru/ru
https://www.rst.gov.ru/portal/gost
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Windows 10/11, Linux (auctpubytussl Debian, Ubuntu, Astra umu Alt), MS Visual
Studio, MS Visual Studio Code, SQLite, PostgresSQL, pgAdmin, DBeaver, Python IDE,
1C:Ilpennmpusitue, Eclipse IDE, Apache NetBeans, Spacemacs, AndroidStudio, Draw.io,
StarUML 5, Inkscape, LibreOffice, Oracle VM VirtualBox, Notepad++.

Inekmponno-oudnuomeunsie cucmemsl (36C)

1. OnektponHo-Oubmoreunas cucrema «IPR - SMART» (CIIO) — URL:
https://www.iprbookshop.ru/;

2. OnexTpoHHO-01OaMoTeuHas cuctema «Jlanp» — URL: https://e.lanbook.com/;

3. DOnexTpoHHO-0nbmoTeuHas cucrema «iBooks» — URL: https://ibooks.ru/;

4. OnexkTponH0-O0ubmoreunas cucrema «ZNANIUM» — URL: https://znanium.ru/.
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