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1 O6mme mosoxeHNs!
1.1 Ob6saacTh NpuMeHeHHUsI MPOrPaMMBbI

Pabouast mporpamMmma ydeOHOW TUCHUIUIMHBI «CHCTEMbl 00pa0OTKH M aHajdn3a JaHHBIX)
SBJIICTCS YacThi0 MPO(ECCHOHATBHOW IMOATOTOBKH OOYYAIOIUXCSl HAMPABICHHS TOITOTOBKU
09.02.11 «Pa3paboTka 1 ympaBJIeHHE MPOTPAMMHBIM 00€CTICUCHUEM .

1.2 MecTo TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NpogecCHOHAIBHOI 00pa30oBaTe/bHOI
NMpOrpamMmbl

VYyeOnas mucnumuinHa «CucTeMbl 0OpaOOTKM W aHAIM3a JaHHBIX» SIBISIETCS YacThIO
npodeccnoHaNbHOM MOATOTOBKH M BXOAUT B MPO(ECCUOHATBHBIN LUKIT AUCIUILINH.

Jns  ycmemHoOro - OCBOEHHUS  TUCHUIUIMHBI — MPENIoJiaraeTcsi  OCBOEHHE  TaKUX
MPeIUIeCTBYIOIUX AUCHUIUMH, Kak «MHpopmatukay, «MaTemMaTHUecKuil ammapar B OTpPaciH
WH()OPMAMOHHBIX TEXHOJOTUN», «OCHOBBI HHPOPMAIIMOHHOW 0e30macHOCTH Y, «OneparuoHHbIe
cUcTeMbl W cpenbl. [lodydeHHBIE B pe3yibTaTe OCBOCHHS JUCIUIUIMHBI 3HAHUS, YMCHUSA W
MPAKTUYECKHE HABBIKM HEOOXOAMMBI M OyIyT MOJE3HBI AJS MOCIEAYIOIIEro HU3YYeHHS APYTUx
JTUCIUILTAH U MOZAYJeH MpodeccuoHAIbHOTO IUKIIA.

JuctumuimHa u3ydaeTcs Ha 2 Kypee B 4 cemecTpe.

1.3 lesan u 3a1a4u Y4eOHOI TUCIUIIHHBI

Lenb nucrummmnbl «CrcTeMbl 00pabOTKHU M aHaTu3a JaHHBIX». ¢HOPMHUPOBATH Y CTYIEHTA
MPaKTUYECKHE HABBIKY MPUMEHEHHS METO/I0B M MHCTPYMEHTOB Jisi cO0pa, 00pabOTKH, XpaHEHUS U
BH3YaJIM3aI[UU CTPYKTYPUPOBAHHBIX M HECTPYKTYPHPOBAHHBIX JTAHHBIX.

3agaun JUCLUTLIAHEL.

— OCBOCHHE METOI0B 00pPa0OTKH JAHHBIX;

— MpUOOpETEeHNE HABBIKOB HUCIOJIb30BAHUS HHCTPYMEHTOB aHaIHM3a U BU3yalu3allun

— pa3BHUTHE CITIOCOOHOCTH BBHISBIIATH 3aKOHOMEPHOCTH B JIAHHBIX U COCTABIISATH OTUYETHYIO
JTOKYMEHTAITUIO

— ¢QopmupoBanue ymeHuid mpuMmeHsTh SQL s ympaBieHus Oa3aMu  JaHHBIX B
npodeccnoHaNbHOMN eI TENbHOCTH

1.4 TInanupyemble pe3yabTaThl 00y4YeHUsI O TUCIUIIJINHE

IlepedyeHb 001X KOMIIETEH UM

Kon
Y HAaMEHOBaHHE Ymenus 3HaHus
KOMIIETEHIINU
OK 01 - pacrio3HaBaTh 3aJauy W/WIK NPOOJIeMY |- aKTyallbHBIH NPO(heCCHOHAIbHBIN U
Br16upats criocoOs B IpodecCHOHATEHOM H/WIIH COLIMAIbHBIN KOHTEKCT, B KOTOPOM
pemenus 3aaa4q COIMaIbHOM KOHTEKCTE, aHAJTM3UPOBATh [MPUXOAUTCS pabOTaTh U KUTH;
mpodeccuoHanbHOMN 1 BBIJIENATDH €€ COCTaBHBIE YaCTH; - CTPYKTypa IJ1aHa JUIsl peIeHus
eATENBHOCTH - OTPEAEIIATD 3TAIBl PEIIEHUS 3a1auM,  [3a/1a4, aITOPUTMBI BBITTOJIHEHUS
COCTaBIIATH IIJIaH JICHUCTBUS,




Kon
1 HaMEHOBaHUE
KOMIIETEHIINHA

YMmenusa

3HaHusg

IIPUMCHHUTEIIBHO K
[PA3JIMYHBIM KOHTCKCTaM

[pEaT30BBIBATh COCTABIICHHEIH IIJIaH,
OTIPEACIATH HEOOXOIUMBIC PECYPCHI;

- BBIIBJIATH U () (PEKTUBHO HCKAThH
MH(GOPMAITHIO, HEOOXOTUMYIO JUIS
[pEIICHUS 337249 W/WITH TPOOIISMBI;

- BJIQJICTh aKTyaJIbHBIMU METOIaMU
[paboTHI B IpohecCHOHANBHON 1
CMEXHBIX chepax;

- OIICHUBATh PE3YJIbTAT U IMOCIICICTBHS
CBOWX JICHCTBHH (CAMOCTOSATEIHHO FITH C
ITOMOIIIEIO HACTABHUKA);

[paboT B podeCcCHOHATEHON U
CMEXHBIX 00J1aCTAX;

- OCHOBHBIC UCTOUYHUKHU HH(pOpMAIIUU
W pecypchl JUIsl peIieHUs 33134 W/WTH
po0JieM B IPOPECCHOHATILHOM W/UITH
COIMATbHOM KOHTEKCTE;

- METOZBI PaOOTHI B
Mpo(heCCUOHATBHON M CMEKHBIX
chepax;

- IOPSIJIOK OICHKH PE3YJIbTAaTOB
pereHus 3a1a4 npopecCHOHATEHON
e TCIILHOCTH;

OK 02

Vcnons30BaTh
COBPEMEHHBIE CPEICTBA
MOVCKa, aHAIIN3a 1
MHTEPIPETALIH
MHGOpMAIUH, U
MHQOPMaIOHHEIC
TEXHOJIOTHH JJIs
BBITTOJIHEHUS 33134

- OIIpe/IeNATh 3a7a4y ATl IOUCKa
MH()OpMALINH, TITAHKPOBATH POLECC
MOVCKa, BEIONPATh HEOOXOAMMEBIE
MCTOYHUKHN HH(OpMALINY;

- BBICIIATH HanOoJIee 3HaUNMOoe B
repeuHe nH(OpMaIny,
CTPYKTYpUPOBATh TOIy4aeMYIO
MHQOPMAIUIO, 0QPOPMIISTH PE3yIbTaThI
MOMCKA;

- HOMEHKJIaTypa WHPOPMAIIMOHHBIX
MCTOYHUKOB, IIPIMEHSEMBIX B
npodeccnoHanbHOM AEATETbHOCTH;
- IPUEMBI CTPYKTYPHUPOBaHUS
MH(pOpMAITUH;

- (hopmat opopmIteHUS pe3yIbTaTOB
novicka HH(OpMAIINK;

- COBPEMEHHBIE CPE/ICTBA U
yCTpOWCTBa MH(OPMAaTH3ALHH,

npodeccuoHaNbHON - OILICHUBATh PAKTUYECKYIO 3HAUUMOCTb [[TOPAIOK X IPUMEHEHHS U
e TeNIbHOCTH [pe3yIbTaTOB MOKCKA; porpaMMHoOe obecrieueHre B
- IPUMEHATH CPEJCTBA podecCHOHAIBHON 1EATENbHOCTH, B
MH()OPMALMOHHBIX TEXHOJIOTUH IS TOM 4ncIIe HU(POBbIE CPEACTBA;
perenns npodeccuoHaNbHbBIX 33/1a4;
- MCIIOJIb30BaTh COBPEMEHHOE
porpaMMHoe obecreueHre B
poheCCHOHAIBHOM JIeATEIIbHOCTH;
- MCTIOJIB30BaTh Pa3IniHbIC IIU(POBbIC
CpeJICTBa JUIS pEIICHUS
npodeccHoHAIBHBIX 331ay;
OK 03 - OTIPEETIATh aKTYaIbHOCTD - COJlepyKaHue aKTyalbHOMN
[[nanupoBath u HOPMATHBHO-IIPABOBOW JOKYMEHTALIMMU B [HOPMATUBHO-IIPABOBOU
[peaIn30BbEIBATh npodecCHOoHaNIBHON 1EATENbHOCTH; ITOKyMEHTAaLIH;
cOOCTBEHHOE - IPIMEHATH COBPEMEHHYIO HAyYHYI0 |- COBpEMEHHas Hay4yHas U

poheCCHOHANIBHOE U
TMYHOCTHOE Pa3BUTHE,
MpeANPHHAMATEBCKYIO
eI TeIbHOCTD B
mpodhecCHOHATBHOMN
cdepe, UCTIOIB30BATH
3HaHUS 110 [TPaBOBOU U
(bPMHAHCOBOW TPAMOTHOCTH
B pa3JINYHBIX )KU3HEHHBIX
CHTYaIHsX

MpodecCHOHANBEHYIO0 TEPMHUHOIIOTHIO;

- OIIPE/ICNIATH U BHICTPANBATh
TPaeKTOpUH NPO(HeCCHOHATIBHOTO
[pa3BUTHS 1 CaMOOOPa30BaHHUS;

- BBISIBJISITH JJOCTOMHCTBA M HEIOCTATKH
KOMMEPUYECKON HIIEeH;

- ONIPEJIEIISATh HHBECTHITUOHHYIO
MPUBJIEKATEIEHOCTE KOMMEPYECKUX
el B paMKax npoecCHOHaIbHOM
esITeIbHOCTH, BBISIBIISITH HCTOYHUKI
(bUHAHCHPOBaHUS,

- IPE3EHTOBATb UACHU OTKPBITHS
COOCTBEHHOTO J1es1a B
po(heCCHOHAIBHOM JIeATEIbHOCTH;

- OIIPENIeIIATh UCTOYHHUKH TIOCTOBEPHON

npaBoBOi MHGOpMaLNY;

podeccuoHaIbHast TEPMHHOJIOTHUS;
- BO3MOXHBIC TPACKTOPHUH

PO eCCHOHANBEHOTO PA3BUTHS U
caM000pa3oBaHMs;

- OCHOBBI IPEIIPHHAMATEIIHCKOM

e TeTbHOCTH, TIPABOBOM 1
(hPMHAHCOBOI TPAaMOTHOCTH;

- IpaBuJIa Pa3pabOTKH MPE3CHTALIUM;
- OCHOBHBIC ATaIlbl pa3pabOTKu 1
pean3aliy MpoeKTa;




Kon
1 HaMEHOBaHUE
KOMIIETEHIINHA

YMmenusa

3HaHusg

- COCTaBIISITh PA3JIMYHBIE TTPABOBEIE
ITOKYMEHTBI;

- HaXOJUTh WHTEPECHBIE TIPOSKTHHIE
W7er, TPaMOTHO X (popMymHpoBaTh U
ITOKYMEHTHUPOBATh;

- OLICHMBATH JKU3HECTIOCOOHOCTh
MTPOEKTHOW WIEH, COCTABIISTH TUTaH
pOeKTa;

OK 04

DddhexTuBHO
B3aMOJCHCTBOBATH U
[paboTaTh B KOJUIEKTUBE U
KOMaHIE

KOMaH/Ibl;
- B3aMMO/ICHCTBOBATH C KOJUICTAMH,
PYKOBOJICTBOM, KJIMEHTAMH B XOJIC

poheCCHOHAIBHON JISATEIbHOCTH;

- OPraHu30BbIBATH pa60Ty KOJIJICKTHBA U

- IICUXOJIOTHYCCKHE OCHOBBI
MEATCIIBHOCTHU KOJIJICKTHBA,

- IICHXOJIOTHYECKHE OCOOCHHOCTH
VIMYHOCTH,

OK 05

OCyIIeCTBISATh YCTHYIO U
[MMCbEMEHHYIO
KOMMYHHUKAIIUIO Ha
TOCYTapCTBEHHOM SI3bIKE
Poccuiickoin @enepaunu ¢
y4eTOM OCOOEHHOCTEM
COIMAIHLHOTO 1
KyJIBTYPHOTO KOHTEKCTa

- TPAMOTHO HM3J1araTh CBOM MBICIH U
0hOpMITATH TOKYMEHTHI 110
pohecCHOHAIBHON TeMaTHKE Ha
rOCYIapCTBEHHOM SI3BIKE;

- IIPOSIBJIATH TOJIEPAHTHOCTH B pabouem
KOJIJIEKTHBE;

- ipaBusIa 0QGOPMIICHHUS TIOKYMEHTOB;
- IpaBHJIa TIOCTPOCHHUS YCTHBIX
COOOIIIEHHIT;

- 0COOCHHOCTH COIUATLHOIO U
KyJbTYPHOTO KOHTEKCTA,;

OK 06

[IposIBIISITH IpakIaHCKO-
MaTPUOTUYECKYIO
TTO3HITHIO,
TIEMOHCTPHUPOBATH
0CO3HAHHOE MMOBEJICHHE Ha
OCHOBE TPaJUIIMOHHBIX
00I1[eUeIOBEYECKUX
LICHHOCTCH, B TOM YHCJIC C
y4eTOM FapMOHU3ALUN
MCIKHAILIMOHAJIbHBIX U

- OPOSABJISITH TPAXKIAHCKO-
[IaTPUOTUYECKYIO MTO3ULIUIO;

- IEMOHCTPHUPOBATH OCO3HAHHOE
[TOBEICHUE;

- OIIMCBIBATh 3HAYMMOCTb CBOEH
CIIEIUaIbHOCTH;

- IPUMEHATH CTaHAAPTHI
AHTUKOPPYILIMOHHOTO OBEAEHUS;

- CYLIHOCTb I'PAKJAHCKO-
[MaTPUOTUYECKON MO3ULINY;

- TPAIUITUOHHBIX O0IIEYEIOBEUECKAX
[ICHHOCTEH, B TOM YHCJIE C YUYETOM
rapMOHHU3AIMM MEKHAIIMOHAIBHBIX U
MEKPEIUTUO3HBIX OTHOLICHUI;

- 3HAYUMOCTH PO ECCHOHATEHOM
eI TENBHOCTH IO CHEUATIBHOCTH;

- CTaHAAPThl AHTUKOPPYIIIUOHHOTO
[MOBEJCHUS U MOCIEACTBUS €ro
HapyLIEHUS,

MPUMEHSATH 3HAHUS 00
M3MEHEHUH KIIMMara,
PUHLMITEL OEPEKITMBOTO
MPOM3BOJCTBA,

b PeKTUBHO AEHCTBOBATH
B Upe3BBIYAHBIX
CUTYyalusx

CITEITHATLHOCTH;

- OpPraHU30BbIBATh MPO(PECCHOHATIBLHYIO
MesITeNbHOCTh C COOJIIOCHUEM
[TPUHLIMIIOB OEPEXKITNBOTO
[TPOM3BOICTBA;

- OpPraHU30BEIBATH MPO(ECCHOHATHLHYIO
e TeILHOCTD C YYETOM 3HaHH 00
M3MEHEHUH KIIMMATHYECKUX YCIIOBUI

CTHOHa,

MEXPETUTHO3HBIX
OTHOILIEHUH, TPUMEHSTD

CTaHapThI

QHTHUKOPPYIIIHOHHOTO

[OBEJCHHUS

OK 07 - cCO0JII0JaTh HOPMBI SKOJIOTHUECKON - PAaBUJIA HKOJIOTMUYECKOM
CopelicTBOBaThH Oe3omacHoCTH; 0€3011aCHOCTH NIPH BEACHUH
COXPaHEHUIO - OIIPEJICJIATh HAIIPABJICHUS podecCHOHATEHON IeATETLHOCTH;
OKpY>Kalollled cpensbl, pecypcocOepeskeHHs B paMKax - OCHOBHBIE PECYPCHI,
[pECypCcOCOEpEKEHNUIO, podecCHOHANBHON AEATENFHOCTH IO [331€CTBOBAHHBIE B

po(heCCHOHAIBHOM JIEATEIbHOCTH;

- yTH 00ecrevYeHus
[pECypcocOepeKeHus;

- IPUHIINIIBI OEPEKITNBOTO
[POM3BOJICTBA;

- OCHOBHBIC HAIIPaBJICHHS U3MECHCHUS
KJIMMaTHYECKHX YCIOBUI PErnoHa;

- IpaBHJIa TIOBE/ICHHUS B

‘lpe3BLI‘lafIHLIX CUTyalusX;




Kon
1 HaMEHOBaHUE
KOMIIETEHIINHA

YMmenusa

3HaHusg

- 3 PeKTHBHO ACHCTBOBATH B
YpE3BBIYAMHBIX CUTYAIVSIX;

OK 08

cnonib30BaTh CpelicTBa
(u3HYeCKON KYIBTYpBI
11 COXpaHEHUsSI U
VKPETUICHUSI 3I0POBbS B
nporecce
mpohecCHOHANTBHOMN
NeATeTbHOCTH U

[0 IePKaAHUS
HEOOXOTUMOTO YPOBHS

- MCIIOJIb30BaTh (PU3KYIETYPHO-
0370POBUTENBHYIO IEATEIBHOCTD IS
[YKpEIUICHUS 370POBbS, JOCTUKCHUS
PKU3HEHHBIX W MTPOECCHOHAIBHBIX
[ICIICH;

- IPUMEHATDH PAIMOHAIBHBIC TIPHEMBI
IMBUTATEIHHBIX (DYHKIUI B
Mpo(heCCUOHANBHON JIEATEIILHOCTH;

- I0JIH30BaTHCS CPEACTBAMHU
MPO(UIAKTUKY ePEHANPSHKCHUS,
XapaKTepHBIMU JIJIs1 JAHHOU
CIIeIMaIbHOCTH;

- posib PU3UUECKON KyIBTYPHI B
0OIIEKyTETYPHOM,
MpodecCHOHANEHOM U COLMAITEHOM
[Pa3BUTHH YEIIOBEKA;

- OCHOBBI 3/I0pPOBOTO 00pa3a KU3HH;
- yCIIOBHS MPodecCHOHATEHON
IMesITeIbHOCTH M 30HBI pUCKa
(hU3UUECKOTO 30POBBS LIS
CIIEIIATBHOCTH;

- cpeacTBa NPOoPUIAKTUKA
MepeHanpsHKeHs;

OK 09

[lonb30BaThHCS
pohecCUOHATBHOMN
MOKyMEHTaIel Ha
rOCYIapCTBEHHOM U
MHOCTPAHHOM A3BbIKaX

- IOHUMATDb OOIMI CMBICI YETKO
[MPOU3HECECHHBIX BHICKA3BIBAHUN HA

OBITOBEIC), TOHUMATh TSKCTHI HA
0a30BbIC TIPOPECCHOHATILHBIC TEMBI;

o011He 1 TPo¢eCCHOHAIBHBIE TEMBL;
- CTPOUTH NPOCTHIE BHICKA3BIBAHUS O
ceOe U 0 cBOeH MpohecCHOHANTBHOMN
InesITeIbHOCTH;

- KpaTKO 0OOCHOBBIBATEH M OOBSCHATH
CBOM JICHCTBUS (TEKYILIUE U
[IaHUpYEMBIE);

Ha 3HAKOMBIC UJIM UHTCPECYIOIHNC

pohecCHOHAIbHBIC TEMBI,

M3BECTHBIC TEMBI (IPOQecCHOHATBHBIE H

- Y4aCTBOBAaTh B JUajiorax Ha 3HaKOMBIC

- [INCATh IIPOCTLIC CBA3HBIC COO6H.I€HI/I$I

- [IPaBUJIa IOCTPOEHUS MMPOCTHIX U
CJIO’KHBIX ITPEIJIOKEHUN Ha
poheccuoHaIbHBIC TEMBI,

- OCHOBHBIE 00IIIeyTOTpeOUTENbHEIE
riaroisl (ObITOBAS U
pohecCHOHaIbHAS JICKCHKA);

- IEKCUIECKUH MUHUMYM,
OTHOCSIIIIANCS K OTINCAaHUIO
[PEeMETOB, CPEICTB U MPOILIECCOB
podeccHoHaNIBHON AEATENBHOCTH;

- 0COOCHHOCTH TIPOU3HOIICHUS,
[IpaBuUjia YTCHHUA TEKCTOB
podeccHOoHANBEHON HANPAaBIEHHOCTH;

Ilepeyenb npoeccuoHaIBLHBIX KOMIIETEHIUI

K 1.1 -

MPEAMETHYIO 00JIacTh U
BBIJICNIATH OCHOBHBIC
CYIIHOCTH;

— ONpeAensTh TpeOOBaHHS
K 0a3e JaHHBIX;

— paspabaTbIBaTh
KOHIIEITYaJIbHYIO,
JIOTHYECKYIO U (PU3UIECKYIO
Mojieu 0a3 JaHHBIX;

— NPOEKTHUPOBAThH CXEMY
0a3bl JaHHBIX;

— pabotarthb c
COBPEMEHHBIMU Case-
CpelcTBaMHU
MPOEKTUPOBaHUs 6a3
JIAHHBIX;

— OMNpPEAeNAThH CBI3U MEKIY
TaOJIUIIAMU;

— OIpPEAEIATH THIIBI
JIaHHBIX IS T0JIeH TaOJINII;

aHAJIN3UPOBATh -

OCHOBHBIE MTOJIOKEHUS
Teopuu 0a3 JaHHBIX,
XPaHWJINII TaHHBIX, 0a3
3HAHUM;

— OCHOBHBIC TTPUHITUIIHI
CTPYKTYpHU3aIUH U
HOpMaJTH3aIuu 0a3bl
JTaHHBIX;

— OCHOBHBIC TTPUHITUIIBI
MIOCTPOEHUS
KOHLIENITYaJIbHOH,
JIOTHYECKON 1 (PU3UIECKOM
MOJEININ JaHHBIX;

— METO/Ibl ONHCAHUSI CXEM
0a3 JaHHBIX B COBPEMEHHBIX
CHUCTEMax YIpaBiIeHUs
0a3amu JTaHHBIX;

— CTPYKTYpPY JaHHBIX
CHCTEM yTpaBiieHUs 0azaMu
JTAHHBIX, OCHOBHBIE TTOHSTHS
Y IPUHIUIIBI

— pa3paboTKu
KOHIIENTyaJIbHOM MOJIeNIN
0asbl JaHHBIX;

— pa3paboTKu
UH(OIOTUIECKON MOJIENTN
0asbl JaHHBIX;

— pa3paboTku (HU3HUECKOM
MOJIeJIM 0a3bl JJAHHBIX;

— pa3paboTku TpeboBaHMI
K 0a3e JTaHHBIX

— HOpMaJIU3aLus
CTPYKTYpPhI 0a3bl JaHHBIX

— JOKYMEHTHPOBaHUS
CXeMbI 0a3bl JaHHBIX,
BKJIFOYast fuarpaMMsl ER n
OTIMCaHUs TaOJIHII;
JIOKYMEHTHPOBaHHUSI paB
JocTyna u  0e30macHOCTH
0a3pl  JaHHBIX, BKJIOYas
y4eTHBIC 3armcu
I10JIB30BATEJIEH U UX POJIH
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— otopmieHue
JOKyMEHTaIll! Ha
CIIPOEKTUPOBAHHYIO 0a3y
JIAHHBIX

pa3paboTKK cXeMbl 0a3bl
JAHHBIX, UCTIOIB3Yst NoSQL
MOJIEJH TaHHBIX, TAKHE KaK
JOKYMEHTO-
OPHEHTHPOBAHHEIE, KIIIOY-
3HaYCHHE, KOJIOHOYHBIE H JIP.

NPOCKTUPOBaHHMs 0a3
JIAaHHBIX;

— CTPYKTYPY PEJSILIMOHHON
0a3bl JaHHEIX;

— 5361k SQL 1 0coGeHHOCTH
€ro peanu3aluu B
Pa3IUIHBIX CUCTEMaX
ynpasieHus 6azamu
JIAaHHBIX;

— ONTHMU3AIHIO
MPOU3BOJUTEIBHOCTH 0a3
JAHHBIX

MIPUHITATIEI 0€30TTaCHOCTH
XpaHeHHs TAHHBIX

K 1.2 — pa3pabaThiBaTh OOBEKTBHl | — OCHOBBI PEISAIMOHHON paboTel ¢ Pa3IUYHBIMHU
0a3 maHHBIX MOJIETTH TAHHBIX oOBeKTaMu 0a3bl TAaHHBIX
— €O0311aBaTh TAOJIHIIHI, — s3b1k SQL u ero
HWHACKCBI, OTPAaHUYCHUA U OCHOBHBIC KOMaH/Ibl
Ipyrue oObeKTHl 0a3bl — TIPUHIUIBI
JTAHHBIX HOpMaHM3anuu 0a3 TaHHBIX
— OITUMH3HUPOBATH — NPUHIOUIIBL pa6OTbI C
3anpockl k 0asze AaHHbIX s | pasnudHbiMU CYBJ]
TTOBBITIICHUS — 0oOmwmii TOIX0 K
MIPOU3BOAUTEIHLHOCTH OpraHU3aInun
— pa3zpabaThIBaTh MPEICTaBICHUH, Ta0JIHII,
XPaHUMBIE MTPOIEAYPHI H WHJIEKCOB U KJIaCTEPOB;
TPUTTEPHI T 033 NaHHBIX; — MEeTOBl OpTaHU3aIlluU
pa3pabaTeIBaTh LIEJIOCTHOCTH JTAaHHBIX;
HEOOXOUMBIE TSI CIIOCOOBI KOHTPOJIS TOCTYTIa
Pa3IMYHBIX TPy K JJAHHBIM ¥ YIIPaBICHHUS
I0JIB30BATENEH IPUBUIIETUSAMHU
MIPEJICTABJICHUS
K 1.3 — pa3pabaThiBaTh OOBEKTHl | — OCHOBHBIE IPUHITUIIBI — co3maHus Tabnui 6a3sl

0a3bl JaHHBIX, TAKHE KaK
TaOJHIIBI, UHIIEKCHI U CBS3H
MEXY HUMHU;

— IMpOrpaMMHpPOBATH U
CO3/1aBaTh XpaHUMBbIC
nporneaypsl, QyHKIHU 1
TPUTTEPHI U1 00pabOTKH
JIAHHBIX;

— YOpaBJATh IaHHBIMH B
0a3e JJaHHBIX, BKJIFOYas BBOJI,
O0OHOBJICHUE U yJaJICHHE
JIAaHHBIX;

— ONTHMHU3UPOBATH
3arpocsl ¥ MIPOBOJUTH
MOHHUTOPHHT
MIPOU3BOMTENEHOCTH 0a3bl
JIAHHBIX;

— pabotats c NoSQL
0Oa3aM¥ JAHHBIX,

— HCIIONB30BATh 3aIPOCHI
JUIs pabOTHI C JAHHBIMU B
NoSQL 6a3ax 1aHHBIX;

co3maHus 00BEKTOB Oa3bl
JTaHHBIX;

— CHHTaKCHC U OCHOBHBIC
npuemsl padbotsl ¢ SQL;

— METOJbl ONTHUMH3AIUU
3apOCOB U TTOBHITIICHIS
MTPOU3BOAUTEIHLHOCTH 0a3bl
JTAHHBIX;

— OCHOBHBIC TTPUHITUIIHI
YIIPABJICHHS] TAHHBIMU U
o0cmyx)uBaHUs 0a3bl
JTAaHHBIX;

— OCHOBHBIC TTPUHITUIIBI
paboter NoSQL 6a3 nanHbIx
U UX MOJIENEeH JaHHBIX;

— TPEUMyIIEeCTBa U
Henoctatk NoSQL
TEXHOJIOTHH 110 CPaBHEHHUIO C
PEISAITMOHHBIMU Oa3aMu
JTAaHHBIX;

— METOJbl ONTUMU3ALUU
MIPOU3BOAUTEILHOCTH
NoSQL 6a3 1aHHBIX;

JAHHBIX C OTIpe/IeTICHIEM
CTPYKTYPBI U THIIOB JJAHHBIX
JUTSL KQKJI0TO aTpudyTa;

— OTpeAeNeHHs TEPBUIHBIX
U BHEIIHUX KJIIOYEH JUIS
YCTaHOBJICHHUS CBSI3€H MEXIY
TaOIUIIAMU;

— CO3/IaHUs UHIEKCOB JIJIs
ONITUMH3AIINH 3aMPOCOB U
MOBBIIICHUS
MIPOU3BOAUTEIHHOCTH;

— pa3pabOTKH XpaHUMBIX
npouenyp, GyHKIui u
TPUTTEPOB ISt 00pabOTKH
JTAHHBIX U TIOJICPKKU
OM3HEC-JIOTHKH;

— BBOJIa, OOHOBIICHUS U
yIaJeHHs JaHHBIX B
COOTBETCTBHH C
TpeOOBaHUSIMH OU3HEC-
MIPOLIECCOB;

— ONTHMH3AIIH 3aIIPOCOB
JUTSI TTOBBIIIICHMSI




ONTUMHU3HUPOBATH
IIPOU3BOAMTEIHLHOCTh
NoSQL 6a3 naHHBIX.

OCHOBHBIC MTPUHIIMITBI
yIIpaBJIEHHS JaHHBIMU 1
obcmyxuBanust NoSQL 6a3
JaHHBIX.

MIPOU3BOAUTEIHLHOCTH
CUCTEMBI;

— cos3maHus 0a3 JaHHBIX Ha
ocHoBe NoSQL TexHomoruit
— CO3J/IaHus 3aMPOCOB IS
paboTHI ¢ TAaHHBIMH B
NoSQL 6azax qaHHBIX;

ONTUMU3AITUU
MIPOU3BOTUTEIHHOCTH

NoSQL 0a3 TIaHHBIX,
UCTIONB3ysl ~ WHACKCHI |

APYIrue TCXHUKHU

K 1.4 — yCTaHaBJIUBaTh U — apxutektypy CYB/; — YCTaHOBKHU U HaCTPOMKH
HactpauBath CYB/; — OCHOBHBIC ITPUHITUIIEI CVYBJ;
— CO37aBaTh U yIAIATh aJMAHUCTPUPOBaHUA 0a3 — CO3JaHus U yaaneHus 6a3
0a3bl 1aHHBIX; JaHHBIX; JaHHBIX;
— CO3[aBaTh MOJb30BaTEIeH | — METOIbl MOHUTOPUHIA U — BOCCTaHOBJICHHMS 0a3
Y Ha3HAYaTh MpaBa JOCTYNa; | ONTUMH3aLUKN paboThl 6a3 JAHHBIX;
— ONTHMHU3UPOBATH JAaHHBIX; — Ppe3epBHOr0 KOMHMPOBAHUS
3anpockl K 0ase JaHHbIX; — MPHUHLUIBI PE3EPBHOTO 0a3 JaHHBIX;
— olecre4nBaTh KOIHMPOBaHUS U — CO3/]aHus MMOJIb30BaTenen
0e30macHOCTh 0a3 TaHHbBIX; BOCCTAHOBJICHHUS 0a3 Y Ha3HAYCHUS MPaB JOCTYIIA;
— CcO37aBaTh ¥ HACTpauBaTh | JAHHBIX; — ONTHMU3ALMH 3aIIPOCOB K
0a3bl JaHHBIX B — METO[bI 3aIIUTHI 0a3 0a3e JaHHBIX
COOTBETCTBHH C JAaHHBIX OT BHEIIHUX yIpO3; | MOHUTOPHHIA u
TpeOoBaHMSIME OM3HECA; — 0C0OEHHOCTH PabOTHI C obciyxuBanust NoSQL 6a3
— YOpaBISITH TpaH3akuusMu | pazauunbiMu CYB/I; JAHHBIX, BKIIIOYasl pe3epBHOE
Y KOHTPOJIUPOBATh — 3k SQL (Structured KOITUPOBAHUE u
HEJIOCTHOCTh JJAHHBIX; Query Language); BOCCTaHOBJICHUE JAHHBIX.
— obecrie4nBaTh — yHOpaBiIeHHE
0e30MacHOCTh ¥ yIPaBIISTh TPaH3aKIUSIMH U KOHTPOIb
JIOCTYTIOM K JIaHHBIM; [EJIOCTHOCTH JJaHHBIX;
— CO37aBath U — yHOpaBJI€HUE JOCTYIOM H
BOCCTaHAaBJIMBATh Pe3EPBHbIC | 0€30MaCHOCTHIO 0a3 JAHHBIX;
KOTIMH JIaHHBIX; — pe3epBHOE KOMUPOBAHHE
— paboTaTh C MHAEKCAMH U | U BOCCTAHOBJICHHUE IaHHBIX;
ONTUMH3HPOBATH — ONTHMU3ALHIO
MPOU3BOJUTENBHOCTh MPOU3BOUTEIBHOCTH 0a3
3aIpOCOB; JIAaHHBIX;
— HOpMAaJn30BaTh 0a3bl — paboTy ¢ uHIEKCaMH U
JaHHBIX W IPOCKTHPOBAThH ONTUMM3ALIUS 3aIIPOCOB;
3¢ EeKTUBHBIE CTPYKTYPHI — MOHHUTOPHUHT U aHAJU3
JaHHBIX; MIPOM3BOJUTEIBHOCTH;
— MOHHTOPHUTDH U — TMPUHLMUIBI pabOTHI ¢
aHAITM3UPOBAThH peNSUOHHBIMY 0a3aMu
MIPOU3BOIUTEILHOCTH 0a3 JTaHHBIX;
JaHHBIX; MPUHLMITEL PA0OTHI C
pabotath ¢ HEpeNSIIMOHHBIMU Oa3amMu
HEepeNAIUOHHBIMU Oa3amMu JIAaHHBIX
JAHHBIX W BEIOUPAThH
HaunboJee NOAXOAIIINI TUIT
0a3bl JaHHBIX IS
KOHKpPETHOH 3a1auu
K 1.5 — paspalaTbIBaTh U — MeETO[bI 3aIIUTHI 0a3 — HCIIOJIb30BaHUA

BHeZIpHTI) CHUCTEMBI 3allIUThI
0a3 Ja”HHBIX OT

JaHHBIX OT

CTaHAAapPTHBIX METOA0B
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HECaHKIMOHUPOBAHHOTO
JIOCTYTIA;

— paspabaTeIBaTh U
BHEJIPATH CUCTEMBI
PE3EPBHOTO KOTTMPOBAHUS U
BOCCTAHOBJICHHS 0a3
JIaHHBIX;

— TPOBOJUTH ayJTUT
0e301acHOCTH 0a3 JaHHBIX;
— yCTaHaBJIHMBATh U
HACTPauBaTh MEXaHU3MBI
ayTCHTU(UKAIIUU U
aBTOPH3AINN
II0JIb30BaTEICH;

— CO3/1aBaTh U YIIPABIATh
POJISIMU | TIpaBaMH JOCTYTIa
K JTaHHBIM;

— 1mudpoBaTh JaHHBIC U
o0ecreunBaTh UX
KOH(UACHIINATHHOCTB;

— KOHTPOJIUPOBAThH
LEIOCTHOCTh JaHHBIX M
0o0HapyXHBaTh N3MEHEHUS;
— HCIIOJb30BaTh
MEXaHU3MBI ayJAUTa s
OTCIIEXKHUBaHUS JOCTYIA K
JIaHHBIM;

— HCIOJb30BaTh
MEXaHU3Mbl MOHUTOPHHTA
JUTSE OOHAPYKEHHSI yTPO3
0e30ImacHoCTH;

— CO03/1aBaTh U YIIPABIATh
3AIUICHHBIMU
COCJIUHEHUSIMH ¢ 0a30M
JAHHBIX;

— HCIOJIb30BaTh
MEXaHHU3MBI 3aIUThI OT
SQL-unbeknuii u Apyrux
BHJIOB aTak;

— CO03/1aBaTh U YIIPABIATh
OdKamnamMu U pe3epBHBIMU
KOIIHUSIMU JTAHHBIX;
o0ecreunBaTh 0€30MaCHOCTD
0a3bl JTAaHHBIX MPH
HCIIOJIb30BaHUH 00JIaYHBIX
CEPBHCOB

HECaHKLIIMOHUPOBAHHOT'O
JIOCTYTIA;

— METOZBI CO3/IaHUs U
BOCCTaHOBJICHUS PE3EPBHBIX
Konuii 6a3 JaHHBIX;

— 0COOEHHOCTH PadOTHI C
pasmuuasiMu TuiaMu CYB/I;
— METOJbI IPOBEICHHUS
aynuta OezomacHocTH 0a3
JTAHHBIX;

— TIPUHITUIIBI
KpUnTorpaduu 1 METOJIOB
muGPOBaHUS TaHHBIX;

— CTaHAapThl U MPOTOKOJIBI
0e30IaCHOCTH, TAaKHX KaK
SSL/TLS, SSH, Kerberos u
Aap.;

— MeTOJbl ayTCHTU(QHUKALINU
Y aBTOPH3AIIH
MOJIE30BATEIICH, BKITFOUAs
HCIIOJIB30BAHUE TIapOJIEH,
ceprudukaToB u
OMOMETpHUYECKUX JaHHBIX;

— METOJIbl KOHTPOJIS
JIOCTYTIa, BKIIOYAask CO3JaHHe
poJieli u rpynn
MOJIb30BATENEH, yIpaBlICHUE
npaBaMH JOCTyIA U ayAuT
JIOCTYyTIa K JAaHHBIM;

— METOJbI OOHAPYKEHUS U
MPeJOTBpPAaIICHUS aTak,
BKJItOUas 3amury oT SQL-
nHbekni, DoS/DDoS-aTtak
U IPYyTUX yTpo3
0e30IacHOCTH;

— METOJbl MOHUTOPUHTA U
aHaIM3a KyPHAIIOB COOBITHIA
JUTSE OOHAPYKEHUS YyTPpo3
0e30MacHOCTH M aHaJh3a
MTPOU3BOAUTEIHLHOCTH 0a3bl
JTAaHHBIX;

— METO/Ibl CO3JJaHUS 1
YIpaBIeHHS 3alUIIIEeHHBIMA
COCIMHEHUSIMH C Oa30oi
JaHHBIX, BKIodas VPN-
TyHHenH 1 SSL-
mMdpoBaHue;

— METO/Ibl CO3JJaHUS 1
yHpaBieHus O3Kanamu 1
PE3epBHBIMU KOITUSIMH
JIAHHBIX, BKITIOYast
WCTIOJIb30BaHKe
WHKPEMEHTAIBHBIX U
IudpepeHInATBHBIX
0OPKaroB;

3alIUTEI OOBEKTOB 0a3bl
AHHBIX;

— pa3pabOTKH M BHEAPEHUS
CHCTEM 3allUTHI 0a3 JAHHBIX
OT HECaHKIMOHUPOBAHHOTO
JIOCTYTIA;

— pa3pabOTKH M BHEAPEHUS
CUCTEM PE3EPBHOTO
KOITUPOBAHUS U
BOCCTAaHOBJIEHHS 0a3
JAHHBIX;

aynurta Oe3omacHocTH  0as
JAHHBIX
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— METOJbI 00ecCTIcUueHUs
Oe3omacHOCTH 0a3bl TaHHBIX
TP UCTIOJIE30BAHUH
00JIaYHBIX CEPBUCOB,
BKJIIOUAs 3aIUTYy OT YTCUKH
JTAHHBIX U yTIPaBJICHNE
JIOCTYTIOM K 00JTaqHBIM
pecypcam;
3aKOHOIATEIHCTBO H
CTaHIapTH 0€301TaCHOCTH,
takue kak GDPR, HIPAA,
PCI DSS u np.

B pe3yabTare ocBOeHUS Yy4eOHOM TMCHUIIMHBI CTYAEHT JI0JIKEH:

Ha ypOBHE 3HAHMIA:
- CTaHAapThl aHAW3a JAAHHBIX, OCHOBHBIC MPUHIIUIBI XPAHEHUS TAHHBIX, MPHHIMIBI PabOTHI C
OOIBLINMHU JAHHBIMU;
- NPUHLMIIBI Pa3BeI0YHOr0 aHaIn3a JaHHbIX, ETL, OCHOBHBIE BUIBI AHATPAMM B aHAJIM3€ JIAHHBIX;
- IpHHOUOE paboTH B N0-code/low-code mpumokeHnsx mpu 06paboTKe JaHHbIX.

Ha ypOBHE YMECHMIA:
- HCIOJB30BaTh 3HAHUS O CHUCTeMax OOpabOTKHM JaHHBIX W aHAIW3E JAHHBIX B MPaKTHYECKOH
JIEATENBHOCTH;
Ha YPOBHE HaBBIKOB:

- 3arpy)kath JaHHBIC, MPOBOJAWTH WX 0a30BBIM aHAIM3 C HCIOIL30BaHHEM NO-code/low-code
MPUIOKECHUM;

- wucnoae3oBats R/Python ms mposenenus 6a30BOro aHaan3a JaHHBIX.

2 CTpyKTYypa ¥ coiepKaHue AUCHUIIMHBI

2.1 O6bem yueOHOI TUCUMIIIMHBI U BH/IBI padoT

Bite! yueGHOM paGoThi O0beM yueOHO paboThI,

Jac.

VYueOHas Harpy3ka oOydaronuxcs BCEro, B TOM YHUCIIE: 108

JIEKIIUA 18

MPAKTHYECKUE 3aHATH 44

KypcoBasi paborta -

camocrosTenbHas paboTa odydaronmxcs 44

KOHCYJIbTAIN 2

MPOMEXYTOYHASI aTTECTALIUS -

dopmMa NPOMEKYTOUHOM aTTecTaluu 3ayer c onenkoii (3a0)

2.2 TeMaTH4YeCKHUii MJIAH M COMEPIKAHUE AU CHUIIIMHBI

Pacnpenenenne | @opmu- | Popmsl
Haumenosa
Ne HUE TEM Coneprxanue TeM (pasiesioB) 1acos PYEMBIC | TEKYLIETO
n/m p p J. |IIP | CP |kOMIIETEH |[KOHTPOIA
(paznenos)
815041
1. Tema 1. Copaepxanne yueOHOr0 MaTepHuaJia 8 16 16 |OKOl, T,0
CpencrBa | JlanHbie 1 uHpOpMaLys. XpaHeHHE OK 02,
paboThI € naHHbIX, ¢ainet JSON, XML u CSV. OK 03,
OospinMHU | THIIBI JAHHBIX U IIKAJIBI JAHHBIX. OK 04,
Ja"HHbIMH | DnemeHThl TexHonorud OLAP. Boinbiiue OK 05,
JIAaHHBIC. XPAaHWIUIIA TaHHBIX, 03&pa OK 06,
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Pacnipenenenne | ®opmu- | opMel
Haumenona
Ne 4acoB pyeMbI€ |TEKYILEro
i HUC TEM ConeprxaHre TeM (pasesioB) T [IIP | CP|xomneren |koHTpots
(pa3nenoB)
1705
JTaHHBIX. MenanbpHast apXuTeKTypa cIo€B OK 07,
nanseix (medallion architecture). OK 08,
Cranmaptsr MogenupoBanws (KDD, OK 09,
CRISP-DM, Data Science Life Cycle). K 1.1,
CRISP-DM: sTansl moHUMaHHUs OHM3HeCa, TIK 1.2,
[IOHUMAaHHUS JaHHbBIX, IIOATOTOBKU JAHHBIX. K 1.3,
Pa3BeoyHbIi aHaIN3 JAHHBIX. AHOMAJINHN IIK 1.4,
B JIaHHBIX. IIK 1.5
Tewma 2. Conep:xanue yueOHOro MaTepuaJia 4 14 14 |OKO01, T, I13,0
HNuctpymen |O0mas xapakTepuCcTUKa METOIOIOTHH low- OK 02,
TaJbHbBIC code. Kiaccudukarus mHCTpyMEHTaTBHBIX OK 03,
cpeactsa  cpeacts low-code. Loginom community, OK 04,
obOpabotku [Orange, Jasp. Pabora ¢ naHHBIMHU B TakeTax OK 05,
JAHHBIX. JASP, Loginom. UMnopT maHHBIX. OK 06,
Meroponor [[loaroroBka JaHHBIX K aHATU3Y. OK 07,
ust low-code [[IpeoOpa3oBanue naHHbIX. Busyanu3sanus OK 08,
ITaHHBIX. OK 09,
K 1.1,
K 1.2,
K 1.3,
[IK 1.4,
K 1.5
Tema 3. Coaepxxanue yueOHOr0 MaTepHuaJia 6 14 14 |OKOl, T, I13,0
SA3pikum  |Penosuropuu nanueix. Kaggle, GitHub. OK 02,
MAKETHI Opranu3zanyst paboThl HaJl POEKTOM C OK 03,
aHanm3a GitHub. SI3bik R, unTerpupoBanHas cpena OK 04,
JTAaHHBIX pa3pabotku Rstudio(Positron). OK 05,
Peno3utopun si3bika, naketsl. [IpoekTsl, OK 06,
CKPHIITHI ¥ OJIOKHOTHI, pabodee OK 07,
pocTpancTBO. CTPYKTYpBI TaHHBIX. OK 08,
OCHOBHBI CUHTaKcHca. IMOOPT NaHHBIX € OK 09,
KIIaBHATypHl, U3 Oydepa naHHbIX, excel, K 1.1,
TeKCTOBBIX (aiiiioB, U3 0a3 JaHHBIX U K 1.2,
(aitnos cratucTuyeckux cucreM. OCHOBBI [IK 1.3,
ipaboTel ¢ nanHbIMU. Kitaccuieckre HabOpbI IIK 1.4,
maHHbIX. [lakeTsl paboThI C JAHHBIMU IIK 1.5
python.
Uroro wacos:| 18 | 44 | 44

2.3 PerstameHT pacnpenesieHus BUA0OB pador nmo aucuumnaune ¢ 10T

HaHHaﬂ AUCHUIUIMHA PCATU3YETCAd C NMPUMCHCHHUEM JHCTAHIIMOHHBIX O6pa3OBaTeJ'II)HI)IX

texnonoruit (JJOT). Pacnpenenenune BumoB ydeOHON paboOThI, (pOpMATOB TEKYIIETO KOHTPOJIS

npencrasieHsl B Tabnwuie 2.3.

Tabnuna 2.3. — Pacnpenenenve BUI0B yueOHOM pabOThI U TEKyLIEH aTTecTaluu
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Bun yuyeonoii padoTsl ®opmMaT MpoBeaeHUsI

JIekunoHHbIE 3aHATHA YacTtuano ¢ npumeneaneM 10T
TIpakTUueckue 3aHsATUA YacTtuano ¢ npumeneaneM 10T
Tekynuii KOHTPOJIb YacTtuano ¢ npumeneaneM 10T
IIpomexxyTouHas arTecTanus KonTakTHast aynuropHas pabota
DopMbl TEKYLIEr0 KOHTPOJIA ®opmaT nIpoBeIeHUs

TectupoBanue Yactuuno ¢ npumenenueM JOT
Ormpoc KonTakTHast aynuropHas pabota
[IpakTryeckue 3a1aHus Yactuuno ¢ npumenenueM 10T

,Z[OCTYH K CUCTEMC TMCTAHIIMOHHBIX 06paSOBaT€HBHBIX ImporpamMm OCyHICCTBIIACTCA KaKAbIM

00Y4YarOIIUMCST CaMOCTOSATEIBHO C JIFOOOr0 YCTpOMCTBa Ha mopraie: https://sziu-de.ranepa.ru B

COOTBETCTBUHM C UX UHIAMBUAYAIBbHBIM IApOJIEM U JIOTHHOM K JMYHOMY KaOMHETY / IpOQHIIO.

Texymuit KOHTPOJIb, MPOBOAUMBIN B CHCTEME JUCTAHIIMOHHOTO OOYYEHUSsI, OIEHUBAIOTCS
KaK B CHCTEME AMCTaHLIMOHHOIO 00yU€Hus, TaK U MPENO1aBaTEIEM BHE CUCTEMBI.

Joctynn k MarepuanaMm JIEKUUH IIPEAOCTABISACTCS B TEYEHUE BCErO CEMECTpa II0 Mepe
IIPOXOKJICHUSI OCBOEHUS IIporpamMmsl. JlocTyn k KaxaomMy BULY pabOT M KOJUYECTBO MOMBITOK HA
BBITIOJTHEHUE 33JIaHUS NIPENOCTABIISIETCS OTPAHUUEHHOE BPEMsI COTIIACHO PETVIAMEHTY IUCLUIUIMHBI,
ONMyOJIMKOBaHHOMY B CHUCTEME JUCTaHIMOHHOro oOyueHus. IlpenonaBarenb oOllEHUBAET
BBITIOJTHEHHBIE 00yJaromuMucs padoTsl He mo3aHee 14 pabounx JHEH Mociie OKOHYAaHUS CpOKa
BBITIOJTHEHUS.

3 MartepuaJibl TeKyLIero KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOYHOH aTTecTaluu
o0yuarwuuxcst

3.1 ®opmbl M MeTOABbI TeKYIIEr0 KOHTPOJS YCIEeBAEMOCTH W NPOMEXKYTOYHOI
arTecTauvu 00y4arommxcs

@OopMBI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

Omnpoc (O) mo3BONSIET BBIABUTH MPAaBUIBHOCTH OTBETAa IO COJEP)KAHUIO, €ro
MOCJIEI0BATEIBHOCTh, CAMOCTOSITEIbHOCTD CYXK/I€HUN U BBIBOJIOB, CTETIEHb PA3BUTHSI JIOTHYECKOTO
MBIILITICHMSL.

TectupoBanue (T) — 3aganus, c BaAppaHTaMH OTBETOB JIJIs BEIOODA.

IIpakTuyeckoe 3axanue (II3) ncrnonws3zyercs A 3aKpEIUICHUS] TEOPETUUECKUX 3HAHUN U

OTpa6OTKI/I HABBIKOB 1 YMeHI/Iﬁ, CIIOCOOHOCTH IMPUMCHATH 3HAHUA ITPU PCIHICHUH KOHKPETHBIX 3a1a4.


https://sziu-de.ranepa.ru/

14

[TpomerxyTouHas arTecTalus MPOXOJUT B (OpMe YCTHOTO 3a4eTa ¢ OIleHKOU. Borpocs! ams
3a4yeTa BBIJAKOTCS CTYACHTaM HE MEHEE YeM 3a 2 HEAEH 0 JAaThl IPOBEACHUS.

Kpurepun ouenuBanusi Gopm TeKyuieid 1 NIpOMeKYyTOYHON aTTeCTALMIMA:

DopMbI 011€HOYHBIX
CPeACTB Il TEKYyNIero
U MIPOMEKYTOYHOT O

Iloka3zareau u KpPpUTEPUHU OLICHUBAHUSA (B OICHKAaX )

3aganuda (I13)

[IpencraBieHsbl B BUJIE
BBITIOJTHEHUS paObOTHI €
MPOrpaMMHBIM
o0ecIreueHnEM,
cpencTBamMu
BBIYHCIIUTETEHOMN
TEXHUKHU

KOHTPOJIs

Omnpoc (O) «OTJIMYHOY - MPABUJIbHBIA OTBET HA MOCTABJICHHBIM BOMIPOC, BJIAJIEET

OpOHTANIBHBIH, TEPMHHOJIOTHEH, TPaBIIIBHO OTBEYAET Ha JAOMOJHUTEIbHbBIE

WHAUBHUYaJIbHBIMH, BOIIPOCHI;

KOMOMHHPOBaHHBIN «XOpOILIOY - MPAaBUJIIbLHBIA OTBET HAa MOCTABJICHHBIN BOMPOC, 3HAET
OCHOBHBIC TEPMUHBI U ONPEACIICHUS TI0 TEME, 3aTPYyIHICTCS
OTBETUTH Ha JOMOIHUTEIBHBIC BOIIPOCHI;
«YZOBJIETBOPUTEIHHOY - IPABUIIHHBIN OTBET HA NMOCTABJICHHBIN
BOIIPOC, HO TIPH 3TOM IUIOXO OPUEHTUPYETCSI B OCHOBHBIX TEPMUHAX
U OTIPEJICTICHUSX 10 TeME, HE MOKET OTBETUTD Ha JOTIOJHUTEIHHBIC
BOIIPOCHI;
«HEYJIOBJICTBOPUTEIILHO» — OTBET Ha BOTIPOC OTCYTCTBYET, JTHOO HE
COOTBETCTBYET COJIEP>KaHUIO BOIIPOCA.

IIpakTuyeckune «OTJIMYHO» - BEPHO U MOJHOCTHIO BBINIOJIHEHA paboTa, BEPHO

OTBEYAET Ha BOIMPOCHI [10 TEOPETUUYECKOM YACTH MPAKTUYECKOM
paboTHI;

«XOpOIIIOY - MOJHOCTHIO BBITIOJIHEHA paboTa, HATMYKME OJHON
OLIMOKH, UMEIOTCA HETOYHOCTU B OTBETaX Ha BOMPOCHI M0 padoTe;
«yJIOBJIETBOPUTEIHHO) - pabOTa BBHINOJIHEHA YaCTUYHO, UMEIOTCS
0JIHa-/[BE OIIMOKH, 3aTPYyJHIETCS B OTBETaX HA BOMPOCHI 110 padoTe;
«HEYAOBIETBOPUTEIBHO» - HEMPABUIILHO BBIIIOJIHEHO 3a/l1aHUE, HE
OTBEYAET Ha BOIPOCHI 110 padoTe.

[Tpu oLileHUBaHUM PE3YNILTATOB BBIMOJIHEHHS MPAKTUYECKON pabOThI
IIPUHUMAETCSI BO BHUMAHHE:

— MIPaBUIILHOCTh BBIIIOJIHEHUS paboThI (oTcyrcTBHE
(aKTHYECKUX, TOTUYECKUX U APYTUX OMIHOOK);

— MIOJIHOTA BBITIOJIHEHUS pa0OTHI;

— CBOEBPEMEHHOCTb BBITIOJIHEHUS;

— MPaBWIBHOCTh O(OPMIIEHUS OTUETA.

3a KaX/1y10 U3 MepeYrCIECHHBIX OIMOOK OLEHKA CHUXKAETCS OANH
WA HECKOJIBKO 0auioB (o MATHOANIBHON OLIEHOYHOH 1IKase) Ha
YCMOTpPEHHE MTPENOJaBaTENS.

Tectuposanue (T)

I1o oTnensHBIM TEMAM

«otmmaHo» - 90-100% BEpHBIX OTBETOB;

«xopomo» - 75 - 89 % BEpHBIX OTBETOB;

«yIOBIETBOPUTEIBHO» - 50 - 74 % BepHBIX OTBETOB;
«HEYOBIETBOpUTENbHO» — 49 % 1 MeHee BepHBIX OTBETOB MU HE
MPEJICTaBIICH TECT HA MPOBEPKY
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3.2 OueHOYHbIE CPeICTBA TEKYLIEr0 KOHTPOJISA YCIeBAeMOCTH 00yYalommXxcst
BapuanThl 3a1aHuid IS IPAKTHYECKUX PadoT
Ilpakmuueckasa paooma 2.1.
3ananue 1: [lepBriii ananus npoxax B JASP
3amavya: MpoaHATM3UPOBATh MPOJAAXH KOMDEHWHW 3a HEACNI0 M HAWTH CaMblid TOMYJISPHBINA
HaIUTOK.
[aru:
1. Cospaiite Tabnuiy nanneix B Excel:

text

Hens | Hamutox | KonnuectBo | Beipyuka

[Tn | Kamyuuno |45 | 22500
[T |Jlatre |38 | 19000
Br |Kamyunno |52 | 26000

... I Tak najeec Ha 7 nHel

2. Wwmmnoptupyiite nannsie B JASP:
o Orxkpoiite JASP
o Haxwmure "®aitn" — "OTKpbIT"
o BeiOepure Bam Excel-¢aiin
o IIpoBepbTe, 4TO BCE KOJIOHKH MPABUIIBHO ONPEIETHINCH
3. Co3paiite MpOCTyIO TAOIHILY:
o B mento cneBa BeiOepute "OmnucarenbHble CTATUCTUKH"
o lleperamure "Hanutox" B mone "Ilepemennsie”
o [IlocmoTpuTe: CKOIBKO pa3 KaK/blii HATUTOK BCTpEUaeTCs B TaOIuUIEe
4. TlocTtpoiTe MEepBYIO JUATPAMMY:
o Bribepure "Busyanuzauus" — "I'ucrorpamma’
o Ileperamure "KonnuectBo" Ha ock Y, "HanuTtok" Ha ock X
o [IlocmotpuTe, y Kakoro HaNmUTKa caMasi BEICOKast CTOJIOUK
PesynbTar: Bel onpenenuiin, 4To camblii MOy aspHBIN HanmuToK — Kamyunno (mpomano 280
YaIieK 3a HeJeI0).
Ilpakmuueckasn paooma 3.2.

3a;laqa: 3arpy31/1TL OJIHHU U T€ K€ JAaHHEIE 5 pa3HbIMU CII0CO0aMHU.



16

IloaroroBbTe NaHHBIE:
Cosnaiite B Excel daitn students.x|sx:

text

Nmst | Bospact | Cpennuii_6armt
Anna |20 |45

Bopuc |22 |42

Mapus |21 |4.8

CoxpaHuTe 9TH K€ TaHHBIC Kak Students.csv u students.txt
R-ckpunt import_data.R:

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

library(dplyr)

# 2. Umnopm u3 6cmpoenHvlx OaHHbIX
data(mtcars) # kraccuueckuii Habop OanHbLX
head(mtcars)

# 3. Umnopm c knasuamypuol

cat("BBeaure Tpu uucna uepes npobden: ")

input <- scan()

print(input)

# 4. Umnopm uz CSV

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

# 5. Umnopm u3z Excel

students_excel <- read_excel("students.xlIsx")

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

header = TRUE,

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

file = "all_data.RData")

# 9. 3aepyska obpamno
load("all_data.RData")

3ananue: Jlo6aBpTe mMIopT naHHBIX ¢ Kaggle:

. Saiinure Ha https://www.kaggle.com/datasets

1

2. Haiigure "Titanic: Machine Learning from Disaster"
3. Cxkauaiire train.csv
4. 3arpysure B R:

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

BapuaHThl TECTOBBIX 3aaHUI

Tectnl o Teme 1.

1. Yto U3 mepeuncieHHoro ABIsETCS MOTYCTPYKTYPUPOBaHHBIM (JOPMATOM JaHHBIX ?

A) CSV (Comma-Separated Values)
b) JSON (JavaScript Object Notation)
B) TXT (mpocTtoii TekcT)

I') XLSX (Excel)


https://www.kaggle.com/datasets
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2. B CSV-(aiine cTpoka 1aHHBIX BBITJISIUT TaK:
"Usanos"; 25; 45000.50; true
Kakue Tunbl JaHHBIX MTPEACTABICHBI B 3TOH CTpOKe?

A) Texkcr, 1ienoe yucio, ApoodHOE Yncio, OyJIeBO 3HAUCHHE
b) Tekcrt, TEKCT, TEKCT, TEKCT

B) Tekcr, uenoe uncino, 1ea0e 4ucio, TEKCT

I') Tekct, npoOHOE UKCIIO0, IPOOHOE YKCIIO, OYIICBO 3HAUCHUE

2. lllkana u3mepenus "YpoBeHb YAOBJIETBOPEHHOCTH KiMEHTA" (OYEHb JOBOJICH, JJOBOJICH,
HeHTpaJieH, HeZIOBOJICH) OTHOCUTCS K:

A) HomuHanbpHOM mkaie
b) ITopsakoBoii mikaie
B) UHTepBanbHO# 1IKaIe
I') lllkane oTHOIIEHUH

Tectbl o Teme 2.
1. OcHognas 11enb low-code miargopm — 3T0:

A) IlonHas 3ameHa mporpaMMuCTOB HCKYCCTBCHHBIM MHTCIIJICKTOM

b) Yckopenne pazpaboTku MPUIIOKEHUH 3a CUET BU3YATIbHOTO MOJICTTUPOBAHUS U TOTOBBIX

KOMIIOHEHTOB
B) Co3nanue TobKO NPOCTBIX CTATHUECKUX BeO-caiiToB
I') O6ecnieuenne MakCUMalIbHOM MPOU3BOAUTEIBLHOCTH M ONTUMHU3ALIUHU KOJ1a

2. Kakoit nactpyment HE siBnsiercs THmmaHBIM nipeicTaButeneM low-code moaxona?

A) Microsoft Power Apps

B) Appian

B) Google Data Studio (Looker Studio)

I') Harucanwe koma Ha Java ¢ ucmonb3oBanuem Spring Boot

3. Hnsa aBTOMaTtu3auuud OW3HEC-TIPOLIECCOB MEXIY pa3HbIMU OOJAaYHBIMH CEpBHCAMHU
(Hammpumep, npu nosyuyeHun nucbMa Ha Gmail co3naBate kaprouky B Trello) mamnGonee

OJIXOJIUT:
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A) Low-code mnardopma amst coznanus MOOMIIBHBIX MPHIIOKeHUH (Hanpumep, Adalo)
b) UucTpymenT aiis coznmanus namoopaos (Hampumep, Tableau)
B) CepBuc unTerpanumii u aBromarusamnuu (Hanpumep, Zapier wim Make)
I') UactpymenT aiis paboThl ¢ 6a3amu gJaHHBIX (Hanpumep, Airtable)

Tectbl mo Teme 3.

1. Kako#i s13pIK IPOrpaMMUPOBAHUS Yallle BCEr0 acCOLMUPYETCs ¢ OnbmuoTekoi pandas?

A)R

b) Julia

B) Python

') MATLAB

2. bubmmoteka ggplot2, npeaHa3HayeHHas IS TNPOJBUHYTOW BU3yaJU3allMH JaHHBIX,
SIBISETCS OCHOBHOM JJI1 KaKOoIro SI3BIKa?
A) Python
B) R
B) Scala

I') JavaScript

3. Kakoit m3 »tmx mnakeros/Ombnmorek HE sBisercs WHCTpyMEHTOM IS MAIIMHHOTO
oOyueHus?
A) scikit-learn (Python)

b) caret (R)
B) dplyr (R)

I') XGBoost (kpocc-s13bI4HOI)

3.3 OneHoYHBbIE CPEACTBA MPOMEKYTOYHOM aTTECTANMH 00y4AI0IHXCS
Bomnpocsl 1J1s1 NOATOTOBKH K 3a4eTy € OLleHKOMH

1. [annsle n uHGOpMarus.

2. Xpanenue JaHHbIX, ¢aitnsl JSON, XML u CSV.
3. Tunbl JaHHBIX U MIKAJIbl JAHHBIX.
4

Dnementsl Texaonoruu OLAP.
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Bornbiine naHHbIe. XpaHWIHIIA JaAHHBIX, 03€pa JaHHBIX.
MenanbHas apxutekrypa cioéB nanubix (medallion architecture).
Cranmaptel mogeuposanus (KDD, CRISP-DM, Data Science Life Cycle).

CRISP-DM: sransl NOHMMaHUsA OM3HEca, MIOHUMAaHUs JaHHBIX, ITOATOTOBKY JaHHBIX.

© © N o O

Pa3BeiouHblil aHAIU3 JaHHBIX.

10. AHOMaIIUU B JJAHHBIX.

11. O6miast xapakTepucTHKa MeTo0I0rHK low-code.

12. Knaccudukalius HHCTpYMEHTAIBHBIX cpeacTB low-code.

13. Loginom community, Orange, Jasp.

14. PaboTa ¢ nanHbiMu B akerax JASP, Loginom.

15. UmnopT JaHHBIX.

16. [ToarotoBKa JaHHBIX K aHAIIU3Y.

17. IIpeo6pa3oBanue JaHHbBIX.

18. Buzyanu3zamus TaHHBIX.

19. Peno3uropun nanusix. Kaggle, GitHub.

20. Opranuzarus padotsl Haj npoekToM ¢ GitHub.

21. SI3wik R, maTErpupoBanHas cpeaa padpadborku Rstudio(Positron).

22. Peno3utopuu si3bIKa, AKETHI.

23. IIpoexThl, CKpUNTHl ¥ OJIOKHOTHI, pabodee IPOCTPaHCTBO.

24. CTpyKTyphbl JaHHBIX.

25. OCHOBBI CHHTaKCHCA.

26. IMmopT JaHHBIX C KJIAaBUATYPHI, U3 Oydepa naHHbIX, excel, TeKCToBBIX (haiiios,
u3 6a3 TaHHBIX U (PaiIOB CTATUCTHUECKUX CHUCTEM.

27. OcHOBBI paOOTHI C JAHHBIMHU.

28. Knaccnyeckne HabOpbI TaHHBIX.

29. TTakeTsl paboTHI ¢ JaHHBIMU python.

4. MeToanyeckne yKa3aHus 11 00y4aIOUIMXCS M0 OCBOECHHIO TN CHUILIMHBI

[Tpuctynas kK 3y4eHUI0 TUCHUILIMHBI «CHCTEeMBbI 00paOOTKH U aHAINM3a JAHHBIX», CTYJIEHT
JOJDKEH O03HAKOMHUTBHCS C coJiepykaHueM naHHou «Paboyeit yueOHOM MporpaMMBbl TUCIUILTAHEBD) C
TeM, 4YTOOBl MMETh YETKOe IIpeJCTaBlIeHHe O CcBoel pabore. HM3yueHwe AMCHUIIIUHBI
OCYILIECTBJISICTCS HAa OCHOBE BBIAAHHBIX CTYIEHTY IIPENOJaBaTelIeM pPEKOMEHIAUN 110
BBHITIOTHEHUIO BCEX 3a/IaHUH, MPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM U TPOTPAMMOIA.

B nepByro ouepenp HEOOXOAMMO YSICHUTB 1IEJTh M 33/1a41 H3y9aeMOW TUCIIUTUIMHBI, OIEHUTh

00BeM MaTepuana, MO3HaKOMUTHCS € PEUIOKEHHON U M0100paTh OCHOBHYIO U JIOMOJHUTENbHYIO
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JUTEPaTYpy, BBIIBUTH HauOoJiee BaKHbIE NPOOJIEMBI, CTOSIIUE II0 BOIpPOCAM HM3y4aeMOH
JHMCIUTLTHHBIL.

BrimonHenue 3a1anuii OCyIIeCTBISICTCS B COOTBETCTBHUH C YY€OHBIM IUTAHOM U IPOTPAMMOIA.
OHHM NTOJDKHBI BBITOJNHATBECA B COOTBETCTBUHU C METOAWYECKUMH PEKOMEHMAIMSIMH, BBIJAHHBIMH
MIPEeroIaBaTeNieM, U MPE/ICTABICHBI B YCTAaHOBJICHHBIE MTPEIO1aBaTeNIeM CPOKH.

Paboras ¢ yueOHuKaMu U yueOHBIMU ITOCOOHSIMH, 1IEIECO00Pa3HO 3aKOHCIIEKTUPOBATH TOT
Marepuall, KOTOPBIH He cOO0MIaics CTyIeHTaM Ha JICKIHSX.

Ha 3aHATHSAX JTEKIMOHHOTO U MIPAKTUYECKOTO XapaKTepa CTyAeHTaM sl paboThI TpedyeTcs:
TETpalb JJIs 3alIMCH JIEKUMN U 3aJaHUN.

Jns  ycHemrHoro OBNAJEHHS MPOrpaMMOW  JTUCHUIUIMHBI HEOOXOIMMO  BBITIOJIHSATH
crenyrone TpeOoBaHus:

— HOCeIaTh BCE JICKIIMOHHBIE U MPAKTUYECKUE 3aHATHS;

— BCE pPAacCMaTpUBaeMble Ha JICKIMSAX U NPAKTUYECKUX 3aHITUSX TEMBI U BOIPOCHI
00s13aTeNbHO (PUKCHPOBATH B TETPAIH;

— B CJIydae MPOITyCKa 3aHATHUH 10 KaKUM-THOO0 MPHUYMHAM HEO0OXOIUMO 0053aTeIbHO
CaMOCTOSITENIHO M3y4aTh COOTBETCTBYIOIIMIT MaTepuan B Moodle, ¢ukcupys 3amnucu B TeTpaau, a
TaK)Ke BBIIOJIHATH IPAKTUUECKHIE 3a1aHHsL.

[ToaroToBka K 3a4€Ty C OLIEHKOM OCYIIECTBIISIETCS MO MPECTABICHHBIM B CIICKE OCHOBHOU
U JIOTIOJIHUTEIIBHOMW JIUTEpaType, a TAaK)Ke YaCTHYHO [0 HOPMATUBHBIM JIOKYMEHTaM. B yueOHuKax
U y4eOHBIX TIOCOOMSX COJEepKAaTCs OIHOMMEHHbBIE maparpadpl, YTO MO3BOJHT YCHEIIHO
MIOJITOTOBHUTHCST K 3a4eTy C OIEHKOH. PexoMeHIyemble nuTepaTypa U MHTEPHET-PECYpChl OyayT
TI0JIC3HBI MPH BBITIOIHEHUN MPAKTHYSCKHUX 33/IaHHUM, TPU YTSHUH KOJIa TPOTPaMM H JUIS TOATOTOBKH
K TECTHPOBaHUSAM. B pEeKOMEHIyeMbIX HHTEPHET-pecypcax TakKe MOXKHO HAWTH CChUIKM Ha
Hay4HBIE JKYpPHAIBl 1O HH(OPMALMOHHBIM TEXHOJIOTHSM M Ha (OPYMBI MPOQecCHOHATBHBIX
COOOIIECTB TPOTPAMMHUCTOB.

Memoouueckue pekomeHoauuu no cocmagieHulo KOHCneKma

KOHCIEKT — CII0XKHBIN CIIOCO0 U3JI0KEHHS COJIEPKAHUS KHUTH WU CTaThH B JIOTUYECKON
MOCJIEI0BATEIbHOCTH. BHUMaTenbHO NMpoYHTaiiTe TEKCT. YTOYHHUTE B CIIPABOYHOM JIMTEpAType
HeToHsATHBIE ciioBa. [Ipu 3amucu He 3a0y/AbTe BBIHECTH CHPABOYHBIC TAHHBIC HA MOJISI KOHCIIEKTA.
Beigenure rnaBHOE, cOCTaBbTE IUIAH, MPEICTABISIONIMNA COOOM TepeueHb 3aroJiOBKOB,
10J13ar0JIOBKOB, BOITPOCOB, TIOCIIE0BATEILHO PACKPHIBAEMBIX 3aT€M B KOHCIIEKTE.

3aKOHCIIEKTHPYITE MaTepuall, 4eTKO Clielys MyHKTaM IUiaHa. [Ipu KOHCIEKTHPOBaHHU
cTapaiTech BBIPA3UTh MBICIIb CBOUMH CJIOBaMH. 3alMCH CIIETyeT BECTH YETKO, SICHO.

[pu opopMIIeHNHN KOHCIIEKTa HEOOXOAUMO CTPEMHUTHCS K eMKOCTH Ka)KI0TO TPEIT0KEHHSL.

Memoouueckue pekomeudauuu no CoCmaejieHUIY ONOPHO20 KOHCREKma
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OnopHbIil KOHCIIEKT — BHJ BHEAYJUTOPHOH CaMOCTOSATENbHOW pabOThl CTyAEHTa IO
CO3/IaHUIO KPAaTKON MHPOPMAIIMOHHOW CTPYKTYPHI, 0000IIAOIIeH U OTpaKalolIe CyTh MaTepralia
JEKIUH, TEMbI YUeOHHKA.

OnopHbIi KOHCHEKT — 3TO HauIy4dias popMa MOArOTOBKU K OTBETY Ha BOIIPOCHI.

OcHOBHas 1IeJb OMOPHOTO KOHCIEKTAa — OOJETYUTh 3allOMHHAHUE. DTarbl COCTABICHHUS
OIIOPHOT'O KOHCIIEKTA:

1. U3yunth MaTepualibl TEMbI, BEIOPATh INIABHOE U BTOPOCTEIIEHHOE;

2. YCTaHOBUTH JIOTHYECKYIO CBA3b MEKIY IEMEHTAMHU TEMBIL;

3. IlpeacTaBUTh XapaKTEPUCTHKY AJIEMEHTOB B KPaTKoi Gopme;

4. BrIOpaTh ONMOPHBIE CUTHAJIBI [T aKIICHTUPOBAHUS IIIABHOM MH(OpMAIMK 1 0TOOPa3UTh
B CTPYKTYpE pabOTHI.

Memoouueckue pekomenOayuu no RPOXOHCOEHUIO MeCMUPOBaAHU

TecTupoBaHue — 3TO HUCCIIEIOBATENBCKUIM METOJI, KOTOPBIHA MO3BOJISIET BBISIBUTH YPOBEHD
3HaHUI, YMECHUH W HABBIKOB, CIIOCOOHOCTEH, a TaKKe MX COOTBETCTBUE OIPENEIIEHHBIM HOpMaM
YCBOEHUS, IIyTE€M BBIIIOJIHEHMSI UCIIBITYEMBIM PsiIa CHIEUAJIBHBIX 3aJaHUM.

Crnenyer moHUMaTh, YTO TECTOBBIC 3a/JaHUSI MOTYT OBITh NPEACTaBIEHBl B Pa3IUYHBIX
dbopmax:

— 3a/laHusl 3aKpbITOM (OpPMBI, B KOTOPBIX OOy4arolIMiCs BBIOMpAEeT OIWMH WIH
HECKOJIbKO MPaBUIJIbHBIX OTBETOB U3 33/IaHHOT0 Halopa:

— 3a/laHusl Ha JONOJIHEHUE (OTKPBIThIE 3a/laHusl) TpeOyrolue CaMOCTOSITEIbHOIO
MIOJIy4Y€HUSI OTBETOB:

— 3a/laHusl Ha YCTAHOBJIGHHWS COOTBETCTBUSA (C MHOYKECTBEHHBIM BBIOOPOM),
BBITIOJTHEHUE KOTOPBIX CBA3aHO C BBISBJICHHEM COOTBETCTBHUS MEXKIY AJIEMEHTAMU HECKOJIbKUX
MHO’KECTB!

— 3alaHusl Ha YCTAHOBJICHME IPABWJIBHOM IOCIIENOBATEIBHOCTH, B KOTOPBIX OT
yuairerocst TpedyeT yka3aTh HOPSIOK JEHCTBUN MM MPOLECCOB U ApPYyrHe. DTarbl MOATOTOBKH K
TECTUPOBAHUIO:

1. BHumaTenpbHO MpOYHMTANTE MaTepuad MO KOHCIEKTY, COCTaBJIEHHOMY Ha y4eOHOM
3aHsaTuu. [IpounTaiiTe TOT *Ke MaTepHal 1Mo y4eOHUKY, y4eOHOMY TTOCOOHIO.

2. TlocrapaiiTecb pa30o0paTbCsi C HEMOHATHBIM, B YaCTHOCTH HOBBIMH TEpMUHAMU U
KOHCTPYKLUSMH.

3. OTBeTbTE Ha KOHTPOJBHBIE BOMPOCHI JJISi CAMOIIPOBEPKU, MMEIOIIHECS B y4eOHHKe,
KOHCIEKTE U T. 1.

4, KpaTKO MEPCCKAKUTE COACPIKAHUC N3YUCHHOI'O MaTCprajia «CBOUMU CIIOBAMMN».



23

5. Bolyunrte ompeneneHUs OCHOBHBIX TMOHSTHH, YCIOBHbIE 00O3HaueHHs, (OPMYIBI U
KOHCTPYKLIUH.

IToozomoeka kK npakmuuecKum 3aHAMUAM

B Xxome mMOArOTOBKM K NPAaKTHYECKHM 3aHATHAM HEOOXOIMMO H3YYUTh OCHOBHYIO
JTUTEpaTypy, O3HAKOMUTBHCS C JIOTIOJIHUTEIBHON JIMUTEPAaTypod, HOBBIMU MyOJMKALUsAMH B
NEPUOMYECKUX  M3/IaHUSAX, O3HAKOMHUTBCA C MporpaMMHBIM obOecriedenuem. Cremyer
nI0pabaThIBaTh CBOW KOHCIIEKT JICKIMH, JIeJIasi B HEM COOTBETCTBYIOIIHME 3aIIUCH U3 JINTEPATypHl,
PEKOMEH/IOBAaHHOM MpenoAaBaTeIeM U MPeyCMOTPECHHOM y4eOHO TporpaMMoi.

3akaH4YMBaTh TMOATOTOBKY CIEAYeT 3aKpeIICHHEM MaTepuaia C HCIOJIb30BaHHEM
COOTBETCTBYIOILIMX MPOTPAMMHBIX IPOTYKTOB.

Bce npakTuueckue 3aqaHus, IpeAyCMOTpPEHHBIE pabodell MporpaMMon, NMpeACTaBICHbI B
(boH/Ie OLICHOYHBIX CPEACTB 110 TUCHHUILIHE.

Kpumepuu oyenusanus blnoIHenHbIX NPAKMUYECKUX pabom:

— NPaBUIBHOCTh BBIMOJHEHHUsSI PaOOThl (OTCYTCTBHE (DAKTUUECKUX, JIOTUYECKUX U
JPYTUX OMIUOO0K);

— MIOJTHOTA BBITIOJHEHUS pabOTHI;

— CBOEBPEMEHHOCTH BBITTOJHEHHS,

— NPaBUIBHOCTh OPOPMIICHHS OTUETA.

3a 3a/1aHMs1, BBIIOJHEHHBIE 1103Ke YCTAHOBJIEHHOTO CPOKA MITH C HApyLICHUSIMU TpeOOoBaHUN
K 0()OpMJICHHIO, OLIEHKa Ha 0ajlyl CHUKAETCS.

Ilopsaook opzanuszayuu camocmoamensHoi pabomsl Cyo0eHmos

CamocrosTenbHas paboTa CTYAEHTOB CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITENIbHOCTH,
OTBETCTBEHHOCTU M OPraHU30BAaHHOCTHU, TBOPUYECKOT'O MOJAXO0Ja K PEHICHUI0 MpobsieM y4eOHOro U
Mpo¢eCCHOHAIBHOTO YPOBHS.

[lenpl0 caMOCTOSATENBHOW pabOTHl CTYIEHTOB SIBISIETCS: OBJIAZCHUE NPAKTUICCKUMHU
3HAaHUSAMH, NPO(PECCHOHANBHBIMU YMEHHSIMHM U HaBBIKAMU JIEATENBHOCTH IO CIELHAIbHOCTH,
OIIBITOM TBOPYECKOH, HCCIIE0BATENLCKOMN JeSTETbHOCTH.

CamocrosTenpHas paboTa CTyIEHTOB IPEAIIOIaraeT:

— CaMOCTOSITENIbHBIA TIOMCK OTBETOB M HEOOXOMMMOH WH(GOpMAIMA B paMKax
M3YYaeMBbIX TEM;

— BBITTOJIHEHHE 33aJaHUI TSI CAMOCTOSITEIIHHON paOOThI, B TOM YHCIIE TECTOB;

— U3ydeHHE TEOPETHYECKOT0 W JIEKIIMOHHOTO MarepHaia, a TakkKe OCHOBHOW M

HOHOHHI/IT@J'IBHOﬁ JIMTEPATYPHI IIPU IMMOATOTOBKE K IMPAKTUYCCKHUM 3aHATUAM.
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CamocrosiTenbHas pa60Ta CTYACHTOB ABJISICTCA 00513aTENIbHBIM 3JIEMEHTOM IIOATOTOBKH

CricuaJrucTa CpCaAHCro 3BCHaA.

5. YueOHasi iuTepaTypa u pecypcbl HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HuTepHeT
OcHoBHasi iuTeparypa

1. Komomkuna, WM. E. ABTOMaTH3alUsl MPOEKTUPOBAHUSI TEXHOJOTHMYECKOH
JOKYMEHTAIlMU: y4eOHUK U MPAaKTUKYM JUIsl cpeAHero npodeccruoHanbHoro oopaszoBanus / U. E.
Komomkuna. — MockBa : MznarensctBo [Opaiit, 2025. — 371 ¢. — (IIpodeccuonanbuoe
obpazoBanmne). — ISBN 978-5-534-13635-7. — Tekct : snexktponnbiii // OO6pazoBaTenbHas
wiargopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/567275 (nara obpamenus: 15.12.2025).

2. Tpyxxun, H. II. ba3bl naHHBIX: IPOEKTUPOBAHME: YUYEOHHMK JJIsi CpPEIHETro
npodeccuonansuoro oopazosanus / H. I1. Ctpyxkun, B. B. l'oguH. — Mocksa : M3naTenscTBo
FOpaiir, 2025. — 477 c. — (IIpodeccuonansnoe odpazoBanue). — ISBN 978-5-534-11635-9. —
Texct : onextponHbli // OOpa3zoBarenbHas 1uiarpopma FOpaiitr [caiit]. — URL:
https://urait.ru/bcode/566509 (mara obpamenus: 15.12.2025).

JlonmoJIHUTeIbHAS JIUTepaTypa

1. AHanu3 TaHHBIX: YUeOHUK 1715 By30B / o peaakiueii B. C. Mxurapsina. — Mocka
: UsnarensctBo KOpaiit, 2025. — 448 ¢. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-19964-2.
— Texker : onexkrponusii // OOpazoBarenvHas mmiatdgopma HOpaiir [caiit]. — URL:

https://urait.ru/bcode/560311 (nara obpamenus: 15.12.2025).

HOpMaTI/IBHLIe AOKYMEHTBI

1. PEP 8. IlpaBuia Hanucanus kona Ha Python. — URL: https://peps.python.org/pep-

0008/

2. I'OCT 12207 UT. IIponecchl )KU3HEHHOTO LIUKJIa MpOrpaMMHBIX cpeacts. — URL:
https://normativ.kontur.ru/document?moduleld=9&documentld=212198&ysclid=mhqyd449x1095
97256

3. I'OCT 19.101-2024. Epgunas cucremMa NOpOrpaMMHOM JOKyMEHTaluu. Buibl
MporpaMM W TPOrpaMMHBIX JOKyMeHTOB. (BBemeH B neicteue 30.01.2025). — URL:

https://protect.qost.ru/document.aspx?control=7&id=263735&ysclid=mhaygb9erh989749121

4. ['OCT 19.101-77. Enunas cuctema nporpammuoit fokymentanuu (ECITI). — URL:
https://rosgosts.ru/file/gost/35/080/gost_19.101-77.pdf

5. I'OCT 19.201-78 Texuudeckoe 3anaHue, TpPeOOBaHUA K COACPKAHUIO U

oopmnenuro. — URL: https://rosgosts.ru/file/gost/35/080/gost_19.201-78.pdf



https://peps.python.org/pep-0008/
https://peps.python.org/pep-0008/
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
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6. I'OCT 19.401-78. Enmnas cucrema NpOrpaMMHOM JOKyMEHTAalMU. TeKcT
IIPOTPaMMBI. TpebGoBanus K COZIEPIKAHUIO u o OopMIICHUIO. — URL:
https://docs.cntd.ru/document/1200007651?ysclid=mhqgzq4103u398598150

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

co3JaHus JOKyMEHTaluu II0JIB30BATENS IIPOrPaMMHOI0 CpencTBa. — URL:

https://docs.cntd.ru/document/1200030141?ysclid=mhqzifmkdo827279089
8. Cranmaptel ISO C++. — URL.: https://isocpp.org/std/the-standard

HNHuTepHeT-pecypcesl

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

2. Dev.to. — URL: https://dev.to/?ysclid=mhqgyzbvhla276227563

3. GitFlic. Poccutickas miatdopma s padotsi ¢ kogom. — URL: https://qitflic.ru/

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

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

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

7. SWEBOK: PykoBomcTBO IO OCHOBaM TporpamMMHoOi uHxeHepuun. — URL:

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

8. Hayunsnii xypraan «UUT-CTAHJAPT» (OO0 «MH}popMaimoHHO-aHATUTHYECKHI

BBIYHCIUTENBHBIN eHTp»). — URL: https://www.elibrary.ru/title_about_new.asp?id=54046

9. Hayunswiit xypuan «MonenupoBaHue © aHaiu3 HWHGOPMAIIMOHHBIX CHCTEM)
(ApocnaBckuit  rocymapcTBeHHbli  yHuBepcuter uMm. ILI.  Jlemmmoa). —  URL:

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

10.  Hayunsni xypuan «llpuknagnas wHpOpMaTnka» (MocKoBckuid (UHAHCOBO-
MIPOMBILLIEHHBIN YHUBEPCUTET «Cuneprus»). — URL:

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

11. Hayunsrit xypnan «lIporpammuas umxenepus» (OO0 «M3narensctBo «HoBbie

texnosoruun»). — URL: https://www.elibrary.ru/title_about_new.asp?id=32250

12. Peectp POCCHICKOrO MIPOTPaMMHOI0 o0ecrniedeHus. — URL:

https://reestr.digital.qov.ru/

13.  Pocnatent. denepanpHas ciayx0a o HHTEIEKTyanbHO# coocTBeHHOCTH. — URL:

https://rospatent.gov.ru/ru

14. POCCTAHIAPT. ®denepanbHoe areHTCTBO MO TEXHUYECKOMY PETYJIHPOBAHHUIO U

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



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
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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6 MaTepI/IaJILHO-TeXHI/I‘ICCKaﬂ 6333, I/IH(l)OpMaIII/IOHHbIe TEXHOJOTUH, IIPOIrPAMMHOE

o0ecrieyenue 1 UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

/Jlna peanuzayuu OucyuniuHvl HEOOX0OUMBbL:

JlabGopaTopust mporpaMMHUpOBaHUs U 0a3 TAHHBIX, BKIIOYAIOIIAS

— KoMIbtoTepHBIM Kimace (15-20 pabGoumx wmect) ¢ coBpemeHHbiMH [IK,
00BETMHEHHBIMH B JIOKAJILHYIO CETh C BEIXOA0M B VIHTEpHET;

— MIPOEKTOP U IKPaH;

— MapKepHas WIH MeJIOBast I0CKa;

— UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH;

— IPOrpaMMHO€E 0OecTieueHue.

Hughopmayuonno-KoMMyHUKAYUOHHbIE MEXHON02UU

JlokasibHAsT BBIYHMCIUTEIBHAS CETh C OPTaHW30BAaHHBIM JOCTYIIOM K 3JEKTPOHHBIM
00pa3oBaTeNbHBIM PECYPCaM.

Cucrema Buupeokongpepenncsssu (Mts Link) mas mpoBemeHust IUCTAHIIHOHHBIX
KOHCYJIbTALIU .

Buptyanbnas oOpasoBarenbHas cpena Ha 0ase LMS (Moodle) mis pasmerieHus
y4eOHBIX MaTepUAIIOB U MPOBEACHUS TECTUPOBAHUSI.

Cucrema obaynoro xpanenus (SIuaexc JIMCK) U CHCTEMBI [Tl KOJUTEKTHBHOM PabOTHI
Hax npoektamu (Auaexc Jlokymentsr, Mts Link.Tockwu).

Ilpozpammnoe ovecneuenue

Windows 10/11, Linux (auctpubytussr Debian, Ubuntu, Astra wiu Alt), MS Visual
Studio, MS Visual Studio Code, SQLite, PostgresSQL, pgAdmin, DBeaver, Python IDE,
1C:IIpennpusitue, Eclipse IDE, Apache NetBeans, Spacemacs, AndroidStudio, Draw.io,
StarUML 5, Inkscape, LibreOffice, Oracle VM VirtualBox, Notepad++.

Inekmponno-ouonuomeunvie cucmemut (36C)

9BC «BOOK.RU». — URL: https://book.ru/

1

2 3BC «Znaniumy». — URL: https://znanium.ru/
3 OBC «Aitdykey». — URL: https://ibooks.ru/

4. 3BC «Jlanub». — URL: https://e.lanbook.com/
5
6

3bC «Opaiit». — URL: https://urait.ru/
OnexTponnbie karanoru oubmmoreku C3UY PAHXul'C. — URL: https://sziu-

lib.ranepa.ru/
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