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1 O6mme monoxenus

1.1 Ob6nacTh NnpuMeHeHHus IPOTrPaAMMBbI

Pabouas mporpamma y4ueOHO# nuciuruinHbl «BBenenue B HayKy o naHHbix, SQL u Python»
SIBJIIETCS YaCThI0 OCHOBHOMU MPOQeCCHOHATBHON 00pa30BaTeIbHON MPOTrPaMMBI IO CHEIUATIBHOCTH
CIIO 09.02.11 «Pa3paboTka 1 ynpaBjieHHE MPOTPAMMHBIM 00€CTICUCHUEM).

1.2 MecTo AUCUMIIIMHBI B CTPYKTYpPe OCHOBHOI NpodeccoHAIbHOIT 00pa3oBaTeIbHOI
NPOrpamMMmsbl

VYuebnast gucuuiuinHa «BBenenne B Hayky o nmaHHbX, SQL u Python», oTHocuTcs k
o0menpopecCHOHATbHBIM TUCHUIUIMHAM M BXOIAUT B MPO(ECCHOHANBHBIA MK JAUCIUILIUH.
basupyercs Ha Takux nucuuruinHax, kak «MHdopmarukay, «Marematuka», «ba3bl JaHHBIX» H
TECHO CBsI3aHa C TAKOM JUCHUIUIMHOH, KaK «HpOopMaIMOHHbBIE TEXHOJIOTUHU B PO ECCHOHATHHON
nesTenbHOCTHY. Jluciuiuimaa nzydaercs Ha 2 Kypcee B 3 u 4 cemectpe.

1.3 Hesan u 3aga4mn y4eOHOMH TUCHMIIAHBI

Lenp nucuumiunasl «BBenenue B Hayky o gaHHbiX, SQL u Python»: dopmupoBanue y
00y4aroIuXxcsi CUCTEMAaTU3UPOBAHHBIX 3HAHUN, YMEHHUI U HaBBIKOB, HEOOXOAUMBIX JJIsi paOOTHI C
naHHbIMU, wcronb3oBanust SQL u Python nmns amammsa m oOpaboTKu HHQOpPMAIMK, a TAKXKe
[IOHMMAaHUs OCHOB HAayKH O JaHHBIX.

3ajaun JUCUUIIIIMHBI:

— 03HAKOMUTb C OCHOBAMHU HAyKH O JAHHBIX, €€ POJIbIO U IPUMEHEHUEM B
npo¢ecCHOHATILHOM 1eATeNbHOCTH,

— U3YYUTh OCHOBBI Pa0OTHI ¢ 0a3aMU JaHHBIX U s3bIK SQL 17151 XpaHeHUs 1 U3BICUEHUS
JTAaHHBIX;

— OCBOUTBH OCHOBBI porpaMmmupoBanus Ha Python, Bkitouast paboty ¢ 6ubamorexamu
JUTSl aHAJIW3a JaHHBIX;

— HAyYUTHCS IPUMEHATh METO/IbI 00paOOTKH U BU3yaJU3allUU JAHHBIX JJIS PELICHUS
MPUKJIAHBIX 3a/1a4,;

— O3HAKOMHUTBCSI C KOHIENIMSIMH MAaIIMHHOTO OO0Yy4YeHUS] U HUMUTAIMOHHOTO
MOJIETUPOBaHUs JaHHBIX;

— pa3BUTh HAaBBIKM CaMOCTOSATEIbHOW pabOTHI C peajbHBIMU HAaOOpamMH IaHHBIX U

MHCTPYMEHTaMU aHAJIN3a;

1.4 TInannpyemble pe3yabTaThl 00y4eHHs MO JUCHUIIMHE

IlepeyeHb 00X KOMIETEHIIUI



Koxg OK YmMmeTh 3HaTh

OK 01 - pacno3HaBaTh 3a/1a4y W/WUIn - aKTyalbHbINA IpodecCHOHATBHBIN 1
pobieMy B IpodecCHOHATBHOM COLIMAJIbHBIN KOHTEKCT, B KOTOPOM
W/WIIN COLMAJIbHOM KOHTEKCTE, NPUXOAUTCS paboTaTh U KUTH;
aHaJM3UPOBATh U BHIACISATH €€ - CTpYKTypa IJIaHa AJisl peleHus 3a1ad,
COCTaBHBIE YaCTH; AITOPUTMBI BBIIIOJIHEHUS padoT B
- ONIPENeJIATH 3Talbl PEILCHNS po¢eCCHOHANBHON M CMEXHBIX
3aJauu, COCTaBIISATh MJIaH ACHCTBUS, |O00JACTAX;
peann30BbIBaTh COCTABICHHBIN IJIaH, | - OCHOBHBIE HCTOUHUKHU HH(GOPMALIUHU U
OTIpENEIIATh HEOOXOIUMBIE PECYPCHI; | PECYPCHI ATl PeLLeHHUS 3a4ad U/WIn
- BBISIBIISITH U () (peKTUBHO HCKaTh npobiemM B podecCHOHaTbLHOM W/WN
nHPOPMALINIO, HEOOXOTUMYIO JUIS COLIMAILHOM KOHTEKCTE;
peIeHus 3a1a9y W/ I IPOOJIEMBL; | - METOABI PabOTHI B MPOQECCHOHATBEHOM
- BJIaJIeTh aKTyaJbHBIMU METOJJAMH | U CMEXKHBIX cdepax;
paboThl B mpodeccHoHaNBHOMN 1 - IOPSIIOK OLICHKH PE3yJIbTaTOB
CMEXHBIX cepax; penreHus 3a1a4d mpogecCHOHATEHOMI
- OLICHUBATb PE3YJIbTAT U JeSITeTbHOCTH;

IIOCIIEICTBHSI CBOUX JACUCTBUI
(caMOCTOATENILHO UITK C TIOMOIIBIO
HAaCTaBHHKA),

OK 02 - ONpeAeIIATh 3a/1a4u AJIs TOUCKa - HOMEHKJIaTypa HHPOPMAIMOHHBIX
nHPOpPMALIUH, TUIAHUPOBATH MPOIECC | ACTOYHUKOB, TPUMEHICMBIX B
MIOVICKa, BEIOUPATh HEOOXOMMbIE po(hecCHOHANTBHOM NIeATENLHOCTH;
HUCTOYHUKHU MH(OpMAaLUy; - IPUEMBI CTPYKTYPUPOBAHUS
- BBIJICJIATH HanOoJiee 3HaYNMOE B WHPOpMAaIUH;
nepevyne uHpopmanuy, - hopmar opopMIiIeHUS pe3yTBTATOB
CTPYKTYpPHUPOBATh HOITY4aEMYIO novcka nHpopManuy;
nHpOpMALIUIO, 0POPMIISITH - COBpEMEHHBIE CPEJICTBA U YCTPOIHCTBA
pe3yIbTaThl TIOUCKA, WHPOPMAaTHU3AINY, TTOPSIOK X
- OLICHUBATh NPAKTHYECKYIO NPUMEHEHUS H;
3HAYMMOCTh PE3yJIbTaTOB MOUCKA,; - IpOrpaMMHOE oOecIieueHe B
- IPUMEHSITh CPEACTBA npodecCHOHAILHON IEATENHHOCTH, B
WH(POPMALIMOHHBIX TEXHOJOTHUH JUIsL | TOM 4Kciie HU(pPOBBIE CPEJICTBA;
pemeHus npodeccHoHaNbHBIX 3a1a4;

- UCTIOJIb30BaTh COBPEMEHHOE
porpaMMHOe 00eCIIeUeHUE B
podecCUOHANBHON AEATENBHOCTH;
- HCTOJIb30BaTh Pa3JIn4HbIC
IUQpPOBBIE CPENICTBA ISl PEILICHHS
npodeccuoHANBHBIX 3a1a4;
OK 03 - OIIPENEIATh aKTYalbHOCTD - coiepKaHue aKTyaJIbHOU

HOPMAaTUBHO-IIPABOBOU
JIOKYMEHTAIINH B
podecCUOHANBHON AEATENBHOCTH;
- IPUMEHSTH COBPEMEHHYIO
HAYYHYIO MPO(HECCHOHATBHYIO
TEPMHHOJIOTHIO;

- OTIPENeNIATH U BEICTPAauBaTh
TPaeKTOPHH MPO(HEeCCHOHATBHOTO
pa3BUTHS M cCaMOOOPa30BaHUS;

- BBISIBIISITH JOCTOWHCTBA U
HEJ0CTaTKH KOMMEPUYECKOH HIEH;

- OTIPEIeNATh MHBECTULIMOHHYIO
MIPUBJIEKATEIbHOCTh KOMMEPYECKUX
uaer B paMkax npohecCHOHaIbHOM

HOPMAaTUBHO-TIPABOBOW JIOKyMEHTAIINH;
- COBpeMeHHast Hay4YHas 1
npodeccuoHanbHasi TEPMUHOJIOTHUS;
- BO3MOXXHBIE TPAEKTOPHU
po(heCCHOHATIBHOIO PA3BUTHS U
camMo00pa3oBaHus;

- OCHOBBI NPEIIPHHAMATEIBCKOM
JIeSITENILHOCTH, IPABOBOM U
(DMHAHCOBOI TPaMOTHOCTH;

- IpaBmJIa Pa3pabOTKH MPE3CHTALIUH;
- OCHOBHBIE ITaIbl pa3paboTKH U
pean3aiuy NpoeKTa,;




Koxg OK YMeThb 3HaTh
NEeSITENIbHOCTH, BBISBIISITH HCTOUHUKH
(hMHAHCHPOBAHUS;

- IPE3EHTOBATh UJCH OTKPBITHS
COOCTBEHHOTO Jiena B
podecCuOHANBHON AEATENBHOCTH;
- OIIpeNeNIATh UCTOUYHUKH
JIOCTOBEPHOM IPaBOBOM
nHpOpMaInm;

- COCTaBJISITh Pa3InYHbIE IPABOBbIC
JOKYMEHTBI;

- HaXOJIUTh HHTEPECHBIC TIPOCKTHBIE
UAEH, FPaMOTHO UX (GOPMYJINPOBAThH
1 IOKyMEHTHPOBATh;

- OLICHUBATD )KU3HECTIOCOOHOCTD
MIPOEKTHOH H7eH, COCTABIATH IJIaH
MIPOCKTA;

OK 04 - OpraHU30BBIBAThH Pa0bOTy - IICUXOJIOTHYECKHE OCHOBBI
KOJIJIEKTHBA ¥ KOMaH/Ibl; JeSITeTHbHOCTH KOJUICKTHBA,

- B3aUMOJICHCTBOBATE C KOJUIETAMH, |- IICUXOJIOTHYECKHUE OCOOCHHOCTH
PYKOBOJCTBOM, KJIMEHTAMH B XOJ€  |JINYHOCTH;
podecCHOHATILHOM ICITEIBHOCTH;

OK 05 - TPaMOTHO HM3JIaraTh CBOM MBICJIH U | - IpaBmiia 0pOPMIICHHS TOKYMEHTOB;
0(OpMIIATE TOKYMEHTBHI 110 - IPaBUJIa IOCTPOEHUS YCTHBIX
npoeccnoHaIbHON TeMaTHKE Ha COO00IIIeHU;

TOCYJapCTBEHHOM SI3BIKE; - 0COOEHHOCTH COLUATIBHOTO U
- IPOSIBJIATH TOJIEPAHTHOCTH B KYJIETYPHOTO KOHTEKCTa;
paboyeM KOJUICKTHBE;

OK 06 - IPOSIBIIATH I'PAXKAAHCKO- - CYLIHOCTb IPAKIAHCKO-
MaTPUOTHUECKYIO TIO3HIIUIO; MaTPUOTHUYECKOHN ITO3UIINH;

- IGMOHCTPHUPOBATh OCO3HAHHOE - TPaAMLMOHHBIX O0IIEYETIOBEYECKUX

MIOBEJICHHE; LEHHOCTEH, B TOM YHUCIIE C YIETOM

- ONUCHIBAThH 3HAYMMOCTh CBOEH rapMOHH3AINY MEXHAIMOHAIBHBIX U

CHELUAIBHOCTH; MEXPEJTUTHO3HbBIX OTHOLICHHIA;

- IPUMEHSITh CTaHAAPTHI - 3HAYUMOCTh MPO(HECCHOHATIBHOM

AHTUKOPPYILIMOHHOTO TIOBEICHUS;, | IEATEIHHOCTH 110 CIIEIHaIbHOCTH;
- CTaHJapThl AHTUKOPPYMIIUOHHOTO
MOBEJCHHUS 1 MTOCTIEACTBUSA €T0
HapyIICHUS;

OK 07 - cOOJTI0ZIaTh HOPMBI SKOJIOTUYECKON | - MTPaBHJIa SKOJIOTHYECKOM

0e30IacHOCTH;

- OMPENENATh HAITPABICHUS
pecypcocOepexeHus B paMKax
npodecCHoHaIbHON JAeSITEeIbHOCTH
O CHENUANTBHOCTH;

- OpraHU30BbIBATH
podeCCHOHANIBHYIO eI TELHOCTD C
cOO0JII0JIeHHEM TTPUHIUIIOB
OepeXIIMBOTO TIPOU3BO/ICTBA;

- OpraHu30BbIBATH
poeCCHOHAIBHYIO JeSITeIbHOCTD C
YYETOM 3HAHUIT 00 U3MCHEHUH
KIIMMaTHYE€CKUX YCJIOBI/Iﬁ PEruoHa,

- 3(ppexkTHBHO NEHCTBOBATE B
YPE3BbIYANHBIX CUTYAIHSIX;

0e30MacHOCTH MPH BEACHUH
npoQeCCHOHANTBEHON ICATEIILHOCTH;

- OCHOBHBIE PECypCHI,
3a71€liICTBOBaHHbBIE B
npodecCHOHANIBHON IEATENTLHOCTH;

- MyTH obecrieueHus
pecypcocOepeKeHus;

- IPUHIIUIIBL OEPEKITUBOTO
MIPOM3BOJCTBA;

- OCHOBHBIC HAITPABJICHUA U3MCHCHUA
KJIINMAaTUYECKUX YCJIOBUI PErMOHA;

- IIpaBHJIa TIOBEJICHUS B UPE3BBIYAHBIX
CUTyaluAXx;




Kon OK YMeThb 3HaTh

OK 08 - UCTIOJIB30BaTh (PU3KYIBTYpPHO- - posib GU3UUECKON KyIbTYPHI B
03JIOPOBHTENILHYIO JACATEILHOCTD 00IIEKYJIETYPHOM, IPO(ECCUOHATEHOM
JUIsl YKPETUICHHS 30POBbS, 1 COLIMAJIbHOM Pa3BUTHH YEIIOBEKA;
JOCTIKEHHUS )KU3HEHHBIX U - OCHOBBI 3/I0pPOBOTO 00pa3a >KU3HH;
PO eCCHOHANTLHBIX TIETICH; - ycImoBHs MpodeccHoHaTFHON
- IPUMEHSITh PaIUOHATLHBIE JIESITETIHHOCTH ¥ 30HBI pUCKA
MIPUEMBI IBUTATENbHBIX QYHKIUN B | PU3HUECKOTO 370POBbS ISt
MpoeCCHOHANBHON ACATENFHOCTH, | CIICIIUATIbHOCTH;
- TIOJIL30BATKLCS CPEIICTBAMU - cpezicTBa PoQUIAKTUKA
MpOoGUIAKTHKH MTepEHANPSHKEHUS, nepeHanpsLKeHus
XapaKTepHBIMH IJIs1 JaHHON
CHEIUATBHOCTH;

OK 09 - IIOHUMATh OOIIUH CMBICIT YETKO - MpaBHJIa TIOCTPOCHUS TIPOCTHIX U

MPOM3HECEHHBIX BBICKA3bIBAHUI Ha
HU3BECTHBIC TEMbI
(mpodeccroHanbHBIEC U OBITOBBIE),
IMOHMMATh TEKCTHI Ha 0a30BbIC
npoecCuOHAaIbHBIC TEMBI,

- y4acTBOBATh B JHAJOTaxX Ha
3HAKOMEIE 001IHe 1
npoecCUOHAIbHBIC TEMBI,

- CTPOUTH MPOCTHIE BHICKA3BIBAHUS O
cebe 1 0 cBoei mpohecCHOHATBHON
JeSITebHOCTHY;

- KpaTKo 00OOCHOBBIBATH H OOBSCHSTD
CBOM JICUCTBHUS (TEKyIHE U
IJIaHUPYEMBIE);

- [IUCAThb IMPOCTHIC CBA3HBLIC
COOOIIIEHNUS HA 3HAKOMBIE HIIH
MHTEpECYyIoIIHe NpophecCHOHATBHBIE
TEMBI,

CIIOYKHBIX MPEATIOKESHUI Ha
po(hecCUOHAIbHBIC TEMBI,

- OCHOBHBIE 00IIeYTOTPeOUTENbHEIE
riaroisl (ObITOBAS U
npohecCUOHAIbHAS JICKCHKA);

- JIEKCHYECKUH MUHUMYM,
OTHOCSIIITUICS K OITMCAaHHIO TIPEIMETOB,
CPEJCTB U MPOLIECCOB
npodeccnoHanbHOM AEATETbHOCTH;

- 0COOEHHOCTH MPOU3HOIICHUS;

- [IpaBuJia YTCHHUA TEKCTOB
npogecCHoHANBEHON HANPaBIeHHOCTH;

Ilepeyenb npodeccHOHAIBHBIX KOMIIETEHIIMI:

Kon ITIK YMeTb 3HATH BnaneTs HaBBIKAMU
[IK1.1 YMETh: aHAJIU3UPOBATH 3HaTh ATAIbI U BIIQJIETh IOCTPOEHUEM
[TpoexkTupoBath | IpeAMETHYIO 00JIaCTh U NPUHLATIBI JIOTHYECKHUX U
0a3bl JaHHBIX BBIICNIATH aTPUOYTHI U CBSA3U | TPOCKTUPOBAHUS bu3UYecKUX MoIenen

JUISL TIOCTIEAYIOLIEH
peanr3anuy JIOTHYECKOU
MojieH 0a3bl TaHHBIX;
MPUMEHSTh METOJIbI
HOpMAaTH3AIUH [
MIPUBEJICHUS CTPYKTYP
TAHHBIX K TpeThei
HOPMaJIbHOU (hOpME C TIeNTbI0
yCcTpaHeHUS H30BITOYHOCTH U
aHoOMaJIMi MouduKanum

pENALUOHHBIX 0a3
JTAHHBIX, METO/IbI
HOpMaJIM3alUU JJIst
YCTpaHEHHUS
M30BITOYHOCTH U
obecrieueHus
LIETTOCTHOCTU JJAHHBIX,
a TaKke A3k SQL s
peann3ainm CXeMbl

b/

naHHbIX B cpenax CYB/]
nin CASE-cpencrtBax,
BKJIIOYAs CO3/1aHUE
cxeMbl 0a3bl IaHHBIX Ha
s3pike DDL SQL u
YCTaHOBKY CBS3€H
MEXy TaOJIUIIaMu C
KacKaJHbIMU
NENCTBUAMU

K 1.2 YMETh: CO3/1aBaTh HA OCHOBE  |3HATh TUIIbI JAHHBIX, co3aaBaTh 0a3zy JaHHBIX
PazpabaTpiBaTh | yTBEpKACHHON MOJIEIH MOJIEPKUBAEMBIE «C HYJISD»: 3aIlyCKaTh
00BEKTHI 0a3 peAMETHOM 00J1acTH pENALMOHHBIMU CKPHITHI, KOTOpPbIE




Kog IIK YMeTn 3HaTL Bnanets HaBBIKAMU
JAHHBIX B HeoOxoaumble 00bekThl 0a3bl | CYB/I, cunTakcuc dbopmupyIOT TaOIHIIBI U
COOTBETCTBUHU C | TaHHBIX (TAOIUIIBI, si3pika DDL u DCL CBSI3U MEXIY HUMHU,
pe3ynbTaTaMu | IPEICTABIICHHUS], MHICKCHI U MPUHIIKITBI PeaTH3aIUH | [TUCATh TPUTTEPHI JUIS
aHayM3a T.JI.) C UCTIOJIb30BaHUEM CCBUJIOYHOU aBTOMATHUYECKOTO
peAMETHOM CHHTaKCHCa KOHKPETHOMN LIETTIOCTHOCTHU Yepe3 KOHTPOJISI IaHHBIX U
obnactu CYB/l, a Takxe HaCTpauBaTh | BHEUIHHE KIIIOYH, & 7enaTth ya1oOHbIe SKpaHbI

IpaBa JI0CTyIa K 3TUM TaK)Ke Ha3HAYeHUEe U | (MpeACTaBICHUs ), YTOObI
00BEKTaM B COOTBETCTBUM C | OCOOEHHOCTH pabOThl | paboTaTh C
POJIEBOM MOJEIIBIO. IPOTPaMMHUPYEMBIX uHpopmanueit Op110
00BEKTOB (XpaHUMBIX |IpOIIIE U ObICTpEE.
pOLEAYD
K 1.3 YMETb: pa3BopaurBaTh 0a3zy  |3HaThb 0COOEHHOCTHU 3aIyCcKaTh CO3/aHHYIO
PeanuzoBriBath |maHHbIX B BeIOpanHou CYBJl | peanuzamuu 10 TIPOEKTY Oa3y
0a3y naHHbIX B | (Hanpumep, MySQL, PENALUOHHON MOJIETH | TaHHBIX B KOHKPETHOM
KOHKPETHOU PostgreSQL, MS SQL Server) |B konkperusix CYBJ] |mporpamme-cepsepe
cucTeme C UCIIOJIb30BaHUEM (muanextsl SQL, Tunsl | (Hanpumep, B MySQL
yIpaBiIeHUS rpadM4ecKUX HHCTPYMEHTOB | XpaHMJIHIL, niu PostgreSQL) ¢
0azamu naHHBIX | Wik SQL-CKpUNTOB, a TAKXKE | MEXaHU3MBI MTOMOIIBIO yI0OHBIX

BBITIOJTHATH HMITOPT/3KCIIOPT
JTAHHBIX ¥ HACTPaUBAaTh
napaMeTpsl XpaHeHus (Paitisl
JAHHBIX, )KypHAIIbI
TpaH3aKIUN)

0JIOKUPOBOK U
TPaH3aKIU), a TaKKe
CHOCOObI
pa3BepThIBaHUS 0a3bl
JaHHBIX U3 (ailioB
pE3epBHBIX KOIUH,
JIAMITOB MJTH CKPUIITOB
MUTPALIUH.

MHCTPYMEHTOB WU
KOMaH/I, 3aJIMBaTh TyJa
AaHHBIC, HACTPAHUBAaTh,
KTO U YTO MOJXKET JIeJIaTh
B OTOH Oaze, "
MPOBEPATH, YTOOBI BCE
pabotaiio 6e3 ommooK.

K 1.4 YMETh: BBITIOJIHATH PE3EPBHOE | 3HATH MEXaHU3MBbI MO//IEPKUBATH
AJIMUHHCTPUPO | KONTUPOBAHUE U ayTeHTU(UKAINU U HaCTPOUKY pEryasipHOro
BaTh 0a3bl BOCCTaHOBJIEHHUE 0a3 maHHbIX, |aBTopu3anuu B CYB]], |aBTOMaTnueckoro
JTAHHBIX KOHTPOJIUPOBATh THUIIBI PE3EPBHBIX pe3EPBHOIO
MPOU3BOAUTEIBHOCTD KOTHH (TTOTHBIE, KOMUPOBaHUs 0a3bl
3alpoCoB, YIPABIATh muddepeHManbHble, | JaHHBIX, IPU
MOJIB30BATEISAMH M UX YKypHaja TpaH3aKIHii), | HE00OX0IUMOCTH
MpaBaMu JJOCTYIIA, a TAKXKe METO/Ibl MOHUTOPUHTA |BOCCTAHOBIMBATH
OTCJICKUBATh JKYPHAIIBI Y ONTUMU3AINHI JAHHBIX U3 PEe3ePBHOU
coObITHii 1 omm60ok CYB/] (MHIEKCHI, TIaHBI KOTUU Tocye cOost uiu
JUTSL IPEJIOTBPAIIICHHSI COOCB. | BBIITOJHEHMS OIUOKH, CO3/IaHUE U
3aMpocoB), a TAKKe yAaJIeHue
OCHOBHBIE KOMAaH/IBI MMOIb30BaTENEH ¢
aMUHUCTPUPOBAHMS | Ha3HAYEHHUEM POJICH 1
MpaB, a TAaK)Ke HAXOIUTh
Y UCIIPaBJIATh TPUYUHBI
MeJJICHHOW paboThI
3apOCoOB
IK.1.5 YMETh: IPUMEHSATh 3HATh OCHOBHBIE BJIAJIETh HABBIKAMU
3amuiaTh MEXaHHU3MBI Pa3TPAaHUYCHUS | yTPO3bl OE30MACHOCTH |HACTPOEK 3aIUTHI 0a3

MH(}OpPMaLIKIO B
0ase JaHHBIX C
HCTIOJIb30BAHUE

nocTyna (posu, MPUBUIETHH,
MPEJICTABICHUS ) AJIS 3alUTHI
JAaHHBIX OT

6a3 manubIX (SQL-
UHBEKLNH, IEPEXBAT
TpaduKa, MOBbIIICHHE

JTAHHBIX: BBIIABATh WU
3anpemars JOCTYI K
Ta0IMIIaM Pa3HbIM




Kog IIK YMeTn 3HaTL Bnanets HaBBIKAMU
M TE€XHOJIOTUM | HECAaHKIIMOHUPOBAHHOTO MIPUBUJIETHI), METOABI | IOJIB30BATEIISAM,
3aIUATHI IIPOCMOTpPa U U3MEHEHHUS, a ayTeHTU(UKALINUH, muQpoBaTh BaXKHbIE
uH(pOpMAIIUK | TAKXKE MCIOIH30BATh MOJIUTUKY TAapOJIeH, JIaHHBIE (HampuMmep,
o m@poBaHue HMPUHLIUIIBI paOOTHI MapoJIv WUJIHU JIMYHYIO
CHELHATBHOCTH | KOH(UICHINATBHOM mmdpoBanus nHOPMALIKIO), a TAKXKE
nHpopmaruu (maposei, (CUMMETPUYHOE/aCUMM | BJIaJICTh BKIIFOUCHUEM U
MEePCOHANIbHBIX JIAHHBIX ) Ha eTPUYHOE, aHAJIM30M KypHaya
YpOBHE TaOIHI] UITU XEIIUPOBAHKE) U aynura Juist
OTJICTHHBIX CTOJIOIOB. ayauTa AeUCTBHI OTCJIC)KWBAHUSA
N0JIb30BaTENIeH MOJ03PUTEBHBIX
JICUCTBUU.
B pe3ynbraTe ocBoeHMs y4€OHOM TUCIUIUIMHBI CTYIEHT JO0JDKEH:
UMETh - BIaJeTh OCHOBaMH pabOTHl ¢ 0a3aMu MaHHbIX M SQL-3ampocamul 1t XpaHEHUS H
HPaKTHYECKHUI U3BIICYCHHS TAaHHBIX.
OIBIT - yMeTb Uconb30Bath Python s 00paboTKH, aHa M3a U BU3yalTU3aliK TaHHbIX.
- OCBOMTH METOJbI TMOJIOTOBKH JAHHBIX W HX MPEIBAPUTEILHONW 00paOdOTKU s
AQHATUTHYCCKUX 3a]1aY.
- MOJyYUTh HABBIKM PabOThI ¢ MHCTPYMEHTAMH aHalM3a AaHHBIX M OHOIMOTEKaMH
Python (manpumep, Pandas, NumPy, Matplotlib).
YMETH - UCIIOJIb30BAaTh CUCTEMbBI KOHTPOJIA BepCI/II\/'I IJIA YIIpaBJICHUS IPOCKTaMU U KOJIOM.
- MPUMEHATh OCHOBHBIC METOJBI aHaJM3a MAHHBIX Ul MONyYeHHs HHOOPMALUH C
3a/1aHHON TOYHOCTBIO U KAYECTBOM.
- paspabaTbIBaTh MPOCTHIE CKPHUITH M Mporpammbl Ha Python ans aBTOMaTH3anuu
00pabOTKH TaHHBIX.
- ucnonb3oBath SQL-3ampockl Uil W3BICUCHUS] M MAHUMYJSIIAM TaHHBIMH U3 0a3
JaHHBIX.
3HATh - OCHOBBI HayKH O JaHHBIX M €€ pOJIb B COBPEMEHHOM MHpPE HH(POPMAIMOHHBIX
TEXHOJIOTUH.
- OCHOBHbIC IIPHHIIUIIBI PabOTHI ¢ 6a3aMu AaHHBIX U 361K SQL.
- OCHOBBI IporpamMmupoBanusi Ha Python, Bximowas pabory ¢ OuOIHOTEKaMH JUIS
aHajaM3a JaHHBIX.
- METO/IbI TIPEBAPUTEIILHON 00pabOTKH M BH3yaln3alluy JaHHbIX JUIs aHATUTHYECKUX
1eIeit.

2 CTpyKTYypa ¥ cofiepKaHue AUCHUIIIMHBI

2.1 O6bem y4eOHOI TUCHMIIJIMHBI U BUABI padoT

Bunasl yue6HOI paboThl O6bem yaebHoit paboThl, yac.

Bcero 3 cemecTp 4 cemecTp
YueOHast Harpy3ka 00y4aroIixcsi BCEro, B TOM YHCIIe: 134 78 56
JIEKITHA 24 12 12
MPAKTUYECKUE 3aHATH 76 48 28
camMocTosTeabHas padboTa 00y4daroIuXCs 34 18 8
KOHCYJIbTAllUN 2 - 2
POMEKYTOYHAS ATTECTAIlHs - - 6
®dopma MPOMEKYTOUHOM aTTECTAIUN: nohx, 3a0 npyras popma 3a49€T C
npyrast popMa KOHTPOIIS, 3a4€ET C OIICHKOM KOHTPOJIA OLICHKOM
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No Pacnpenenenue yacop | @opmup | DPopMbl
n/ | HaumeHoBaHUE TeM JI [P CPC | yemble | TEKyLIEro
Coneprxanne TeM (pa3IesioB)
1 (pa3nemnoB) KOMITETE | KOHTPOJIA
HIUA
Pa3nen 1. BBeneHue B HAyKy 0 JaHHBIX
1 | Tema 1.1. A3bIk Conep:xanue y4yeGHOTro 6 12 10- | OKO01, |O,T,II3
SQL. CYBJI MS MaTepHaJa OK 02,
Access kak cpena Beeaenue B s1361k SQL: uctopus, OK 03,
UCIIOJIHCHUS OCHOBHBIC IOHATHS U IPUHLMIIBI OK 05’
SQL3amnpocos. Crpykrypa u cuaTakcuc SQL: OK 06,
xomannasl DDL, DML, DCL, TCL OK 07,
Cosmanne 6a3 Ja"HHBIX B MS OK 09,
Access U ynpapiIeHUEe UMU K. 1.1
®opMUPOBAHUE U BBIIIOJHEHUE T
SQL-3ampocoB B MS Access TIK. 1.2
Pabora ¢ TabnumaMu: co3gaHue, IIK. 1.3
U3MEHEHHE, y1aleHHe IIK. 1.4
BBo JaHHBIX, OOHOBIIEHHE U TIK. 1.5
yAaJleHue 3anucein
Hcnonb3oBanue ycioBuii,
00beANHEHUH, TPYIIITUPOBOK B
SQL-3ampocax
Co3nanue ¥ UCIONb30BaHNE
MPE/ICTABICHHUIT U 3aIIPOCOB C
napameTpamu
IIpakTudeckue NpuMepsl:
pa3paboTtka HeOOIbIINX a3
JAHHBIX U BbIOJTHEHUE SQL-
3aIpocoB
2 | Tema 1.2. SI3bIk CoaepixaHue yueGHOro 6 12 12 | OKO01, |O,T,II3
Python. CoBMmecTHOE MaTepuaJa OK 02,
Hcnonb3oBanue Bsenenue B Python kak OK 03,
HHCTPYMCHTApUA WHCTPYMEHT IS PabOTHI C OK 04
SQL, Python, JIAHHBIMU OK 05’
pensauuornbIX CYB/l | Bu6muorexu Python mnst OK 06,
B (pOpMHUPOBaHUHU U B3aUMOJCICTBUSA C PESIIUOHHBIMU OK 07’
YHpaBIICHHH HAOOPOB | Gazamu JaHHBIX (mammpumep, ’
JaHHBIX 1 6a3 sqlite3, SQLAIchemy, pandas) OK 08,
JAaHHBIX. IToaxmroueHue k 6a3zaM JaHHBIX: OK 09,
CO3/IaHUE, OTKPBITUE U YIIPABICHUE HK. 1.1
COEIMHEHHUSIMU IK. 1.2
Beimonaenue SQL-3anpocos uepes IIK. 1.3
Python: SELECT, INSERT, IIK. 1.4
UPDATE, DELETE K. 1.5

O0paboTka pe3yIbTaTOB 3aIPOCOB:
yTeHue, GUIbTpaIs, arperamus
JAHHBIX

ABTOMaTH3a1UsI POLIECCOB
(dhopmupoBanus 1 0OHOBIICHUS a3
JAHHBIX

Hcnonp3oBanue pandas s
aHaM3a M BU3YaJU3alliH JaHHBIX,
nosy4eHHsIx u3 SQL

[IpuMeps! clieHapUeB: HHTETPALUS
Python u SQL mis aBTOMaTH3a1MK
AHATTUTHICCKUX 3a/1a9
IIpakTuueckue Keichl: co3naHue
CKPHUNTOB JUIS YIPaBJICHUS
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No Pacnpenenenne yacop | @opmup | DopMbl
1/ | HaumeHnoBanue tem JI I1P CPC | yemble | TEKyILEro
Copneprxanue TeM (pa3zaeioB)
I (pa3nemnoB) KOMIIETE | KOHTPOJIA
130002071
JaHHBIMH ¥ aBTOMAaTU3alUH
OTYETHOCTH
3 | Temals. Conep:xanue yueGHOT0 6 12 12 | OKO01, |O,T,1I3
OnucatensHbIe mMarepuajia OK 02,
CTaTHCTHKH U BBenenue B pa3BeI0vHBI aHAIN3 OK 03,
Pa3BEIOYHBIH aHAN3 | nagmpix (EDA): 1ie/iM ¥ OCHOBHbIE OK 05,
JIAaHHBIX C STAIEI OK 06,
HCIIOJIb30BAaHUCM Hcnonb3oBanne SQL mst OK 07
HHCTPYMCHTapus MIEPBUIHOI 00pabOTKH U BEIOOPKU OK 09’
SQL, Python, TAHHBIX
pemsiuorHEX CYB/l | Pacuer ocHOBHBIX cTaTHCTHUIECKIX IIK. 1.1
u JASP. nokasaTenel (cpeaHee, MeuaHa, TK. 1.2
MOJIa, IUCIIEPCHS, CTaH/IapTHOE HK. 1.3
OTKJIOHEHHE) IK. 1.4
Busyanuzaius JaHHBIX ¢ TOMOIIBIO IIK. 1.5
Python (matplotlib, seaborn) u
JASP
AHanus pacrpeneiaeHuil JaHHbIX U
BBISIBIICHUE BBIOPOCOB
[poBepka runotres u
KOPPEISIIUOHHBII aHAIN3
HWcnons3oBanue JASP mis
MIPOBEJICHUSI CTATUCTUUECKUX
TECTOB M HHTEPIIPETALUH
pe3yNbTaToB
Wurerpanus nansueix u3 SQL u
Python mist 6onee rimy6okoro
aHaIM3a
[pakTHyeckue NprUMephbl: aHAIN3
peanbHBIX HA0OPOB TAHHBIX,
MOATOTOBKA OTYETOB
Htoro yacos: 18 36 34

2.3. PersiamenT pacnpenesienust BUA0B pador no npucuuniaude ¢ JJOT
I[aHHaSI AUCHUIUIMHA PCATU3YETCAd C NPUMCHCHHUEM JUCTAHIIUMOHHBIX O6p330BaT€J'IBHBIX
texunosnoruit (JOT). Pacnpenenenue BumoB ydueOHOU pabOTHI, OPMATOB TEKYIIETO KOHTPOJIS

npencrasieHsl B Tabnuie 2.3.

Tabnuua 2.3. — Pacnipenenenue BU0B yueOHOI pabOThI U TEKyIIeH aTTecTaliu

Bun ydyeoHoii padoTsl dopmaT NpoBeeHUs!

Jlexk1IMOHHEIE 3aHIATUA Yactuuno ¢ npumenernem JJOT

IIpakTHueckue 3aHATUSA Yactuuno ¢ npumeneaneM JJOT

Texkynuii KOHTPOJIb Yactuuno ¢ npumeneanem JJOT

IIpomexxyTouyHast arTectaus KonrtakTHas ayautopHas pabora

(I)OpMBI TEKYHIEro KOHTPOJJIs (I)OpMaT nmpoBE€aACHUSA




12

TectupoBanue Yactuuno ¢ npumenenuem JJOT
Ormpoc KonTakTHas ayauropHas pabora
TIpakTHueckue 3ananus Yactuano ¢ npumenerneM JJOT

JIoCTyII K CHCTeME AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX MIPOIPAMM OCYIIECTRIISCTCS KaXKIbIM
00yJaroImuMcsl CaMOCTOSTEIBHO C JII00Oro ycTpoiicTBa Ha moprane: https://sziu-de.ranepa.ru, B
COOTBETCTBUH C UX HHMBUIYAIbHBIM IIAPOJIEM U JIOTHHOM K JINYHOMY KaOHHETY/ TIPODIITIO.

Texymmii KOHTPOJIb, TPOBOJUMBIN B CUCTEME AMCTAHIIMOHHOTO OOYyUeHUs, OLCHUBAIOTCS
KaK B CUCTEME TUCTAHIIMOHHOTO O0YUEHHMS, TaK U MPEIoJaBaTe/IeM BHE CHCTEMBI.

JlocTynm K MaTepuaiaM JICKIHi MPEeIOCTaBIsSCTCS B TEYCHHE BCEro CeMecTpa 10 Mepe
MIPOXOKICHHS OCBOCHHUS MTPOTrpaMMBbl. JIOCTYI K KaI0My BHIY pabOT U KOJHUYECTBO MOIBITOK Ha
BBINIOJTHCHUE 3a/IAHUS IPEIOCTABIISICTCSI OTPAHUICHHOE BPEMsI COTTIACHO PETTIAMEHTY THCIUITIIAHBI,
OnMyOJMKOBAHHOMY B CHCTEME [HCTaHIMOHHOTO o0Oydenus.. IlpemogaBaTesh OLEHHUBACT
BBIMTOJHEHHBIE 00YJaIONIMMHUCS pabOThl He mo3aHee 14 pabounx IHEH MOCIe OKOHYAHUSA CpOKa

BBIIIOJIHCHH .

3 MaTepl/laJIbl TEKYHIEIr0 KOHTPOJIA YyCII€EBAECMOCTH U l'[pOMe)KyTO‘{HOﬁ aTTeCTallun

o0yuyarmuxcst

3.1 ®opmMbl M MeTOAbl TeKYyIIero KOHTPOJSA YCHeBAEMOCTH H IPOMEKYTOYHOI
arTTecTalMu 00y4aromMXcs

DopMBI TEKYIIETO KOHTPOIISA YCIIEBAEMOCTH:

Onpoc (O) mno3BONSIET BBIABUTH MPAaBUIBHOCTH OTBETa IO COJEP)KAHUIO, €ro
IIOCJIEI0BATEILHOCTD, CAMOCTOATEIBHOCTD CYK/IC€HUI U BBIBOJIOB, CTEIIEHb PA3BUTHSI JIOTUYECKOTO
MBIIIUICHHUS.

TecrupoBanue (T) — 3ananus, c BappaHTaMHU OTBETOB.

Kpurepuu onenuBanus

ONEeHKN «OTJIMYHO» 3acCiIy)KWBaeT CTYIEHT, ecld OH OTBeTWs mpaBwibHO Ha 90-100%
BOIIPOCOB TECTA;

OneHKH «XOpOoII0» 3aCIyKUBAET CTYIEHT, €CJIM OH OTBETUJI IIPAaBHWJIBHO HA 4acTh BOIIPOCOB
75%-89%);

OLEHKN «yJOBJIETBOPUTEIBHO» 3aCIyKUBAET CTYACHT, €CJIM OH IIPAaBUIIBHO OTBETHJI 4aCTh

BonpocoB 50%-74%;
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OIIeHKH «HEYIOBIIETBOPUTEIBHO» 3aCIY)KUBAET CTYIEHT, €CIU OH IMPaBHIbLHO OTBETHII
MeHee ueM Ha 50% BOIpOoCOB MM HE MIPEICTABIIEH TECT Ha IPOBEPKY.

IpakTnyeckoe 3ananue (I13) ncnonp3yeTcs I 3aKPEIJICHUS] TEOPETUUECKUX 3HAHUM U
0TpabOTKU HaBBIKOB U YMEHUH, CHOCOOHOCTH IPUMEHSAThH 3HAHUS IIPU PEHICHUH KOHKPETHBIX 3a/1a4.
Kputepun orieHnBaHMs BBITOTHEHHBIX IPAKTHYECKUX PAOOT:

— NPaBUIBHOCTD BBIMOJIHEHHUST PabOThl (OTCYTCTBHE (DAKTUUECKUX, JIOTUYECKUX U
JAPYTUX OMUOO0K);

— MOJIHOTA BHITIOJTHEHUS pabOThI;

— CBOEBPEMEHHOCTD BBITIOJIHEHHS,

— NPaBUIBHOCTh OPOPMIICHHS OTUETA.

3a 3a1aHusl, BHITOJTHEHHBIE TT03KE YCTAHOBJIEHHOTO CPOKA MITH C HAPYIICHUSIMUA TpeOOBaHUN
K 0)OpPMIICHHIO, OIIEHKA Ha 0aJll CHUYKAETCS.

Kpurepun oneHuBanus (popM TeKyIero 1 NpoMe;KyTOYHOr0 KOHTPOJISI aTTeCTAlUN

OLeHKH «OTIUYHOY» 3aCTYKUBAET CTYICHT, OOHAPYKUBIIUK ITyOOKOe 3HaHWE MaTepHara,
yMeHHe CBOOOTHO BBITIOIHSATH 33/1aHUS, TOHUMAIOIINI B3aUMOCBSI3b OCHOBHBIX ITOHSTUN TEMBI; TPU
TECTHPOBaHUU eciu npaBuibHO otMedeHbl 90-100% BormpocoB Tecra;

OLeHKH «XOpPOIIO» 3aCIyKHBAeT CTYACHT, OOHAPY>KUBIIUHN MOJIHOE 3HAHUE MaTepuaa;
YCTICLTHO BHITIOTHSIOLINI TPeTyCMOTPEHHBIE 33/1aHUST; U IOMYCTUBIINI HE3HAUNTEIbHbBIE OIIMOKHU:
HETOYHOCTH (haKTOB, CTHIIMCTUYECKUE OIIUOKH; IIPH TECTUPOBAHHUH €CIIH MIPABUIHLHO OTMEUYEHBI 89-
75% BompocoB TecTa;

O1leHKH «yZ0BJIETBOPUTEIIBHOY 3aCIyKUBAET CTY/I€HT, 0OHAPYKUBIIMNA 3HAHUSI OCHOBHOTO
MaTepHaia B 00beMe, He0OX0IMMOM /IS JabHENIIero n3yuyeHus TUCHUILIMHGL. CripaBisionuiics
C BBITTOJIHEHUEM 33/IaHUI; JOMYCTHBIINH MOTPEITHOCTH B OTBETE, HO 00J1aIal0NIHif HEOOXOJMMBIMH
3HAaHUSMH JUISI MX YCTPaHEHHs IO/ PYKOBOJCTBOM IMIPEIOJIaBaTelsl; MPH TECTHPOBAHWUU €CITU
paBUIBHO oTMeueHb! 74-50% BompocoB TecTa;

OILIeHKHM «HEY/I0BJIETBOPUTEIILHOY» 3aCIyKHBAET CTYAEHT, OOHAPYKUBIIHNI CyIIECTBEHHBIE
npoOensl B 3HaHWM OCHOBHOTO MaTepuaia; He CHPAaBISIOIIUICS C BBINIOJHEHWEM 33JaHUMH,
JOMYCTUBIINK CEpPhE3HBIC TOTPEIIHOCTH B OTBETAX, HYKIAIONIUICS B MOBTOPEHUH OCHOBHBIX
pa3fenoB Kypca IOJ PYKOBOJACTBOM IIPENOJABaTelNs; IMPH TECTUPOBAHUU €CIH IPaBHIBHO
otMeueHbl 49 % mi MeHbIIe BOITPOCOB TECTA.

DopMbI TEKYLET0 KOHTPOJIA

DOopMBI TEKYILETO
KOHTPOJISI YCIIEBaEMOCTH
1 Tema 1.1. S3eixk SQL. CYBJI MS Access kak cpena T, I13, O
BbINOaHEHUS SQL-3anmpocoB

Ne /m HazBanue Tembl
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2 Tema 1.2. S3pik Python. CoBMecTHOE HCTIONB30BaHKE T, 113, O
nHcTpyMeHTOB SQL, Python u pensiimonnsix CYBJI most
(dbopMupOBaHUS HAOOPOB JTAHHBIX M 0a3 JaHHBIX U
yIIpaBICHUS] UMH

3 Tema 1.3. OnucaTtenbHble CTATUCTUKU U Pa3BEIOUYHbBIN T, 113, O
QHAJIN3 IAHHBIX C UCIIOJIb30BAHUEM MHCTPYMEHTAPUS
SQL, Python, pensimonasix CYBJl u JASP

[lpumeuanue. B cronbne «Popma TeKymero KOHTPOJS YCIIEBAEMOCTH, HMPOMEXYTOYHON
aTTeCTAIlMM» MEPEUHCIIAIOTCS BCE UCIOIb3YeMble B YI€OHOM IpOIecce 10 JAaHHOW AMCIMIUINHE
¢dopmbl kOHTpOIIsE ocBoeHust Matepuana. (T — tectuposanue; [13 — mpaktuueckoe 3amanue, O -

onpoc).

3.2 OnleHOYHBbIE CPeCTBA TEKYIEro KOHTPOJISA YCIIeBAeMOCTH 00y4al0IIUXCs
IIpumepbl BONPOCOB /1Jisl YCTHOTO ONpPOCa

Tema 1.1. 3vik SQL. CYB/] MS Access kak cpeda ucnonnenus SQL 3anpocos.

1. Uro Takoe SQL? OnuiunTe KpaTKyro UCTOPUIO €ro MOSBIICHUS U OCHOBHBIE 00J1acTH
MIPUMEHCHHS.
2. Kakue rpynmner komang SQL cymectBytor? [lpuBenure npumepsl komana DDL,

DML, DCL u TCL.

3. Uro Takoe 6a3za gaHHbIX B MS Access U Kakue 3J€MEHThI OHA BKIIIOYAeT?

4. OnwumuTe NOpsA0K cO3JaHus HOBOHM 0a3bl AaHHBIX U Tabmui B MS Access. Kakue
THUIIBI JAHHBIX UCIOJIb3YHOTCS?

5. Kakune SQL-xomMaHAbI MPUMEHSIFOTCS 17151 CO3/IaHUsI, K3MEHEHMUSI U y1ajeHus Tabmui?
[IpuBenuTe MpUMEpBL.

6. Yem ornuaroresa komadel INSERT, UPDATE u DELETE? IIpuseaure npumMepsl
UX UCIIOJIb30BAHMS.

7. Kak pab6orator ycnoBuss or6opa naHHeix (WHERE)? IlpuBegute mnpumepsl
CpaBHEHHS, JJOTHUECKUX ONEepaTopoB U (GUIbTPALIUH.

8. Jis wero ucnonw3yroTcs omnepanuu oobenuHeHus: naHHbix (JOIN)? IlpuBenute
npumepsl INNER JOIN, LEFT JOIN.

9. Kak Bemomnnstorcs rpynnupoBku AanHbX B SQL (GROUP BY, HAVING)? B uém
pasuuna mexxny WHERE 1 HAVING?

10. Yro takoe npeacrasinenue (VIEW) u 3anpocsl ¢ nmapamerpamu? B kakux ciyyasx

OHHM IpUMeEHsIIOTCS B MS Access?
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Tema 1.2. A3vix Python. Coemecmnoe Hcenonvzoeanue uncmpymenmapusn SQL, Python,
penayuonnvix CYB/I 6 hopmupoeanuu u ynpaenenuu Haéopoe 0aHHvIX U 6a3 OAHHBIX.

1. [Touemy Python cumTaercs ymoOHBIM HMHCTPYMEHTOM JUIsl PabOThI C JTaHHBIMHU?
Kakwue ero ocobeHHocTH Hanbosee BaKHbI JJI aHAINU3a TaHHBIX ?

2. Kakune 6ubnmuorekn Python mcmonb3yrores A B3aMMOACHCTBHS C PEISIIHOHHBIMU
6a3amu nanubix? Kpatko onummure HazHaueHue sqlite3, SQLAlchemy u pandas.

3. Kakum oOpazom B Python co3maércs coepmnenue c¢ 0aszoii gaHHbIX SQLite ¢
nomo1ibio Moayis sqlite3? IlpuBeaure nmpumep.

4. Uro takoe “kypcop” (cursor) npu padote ¢ 6a3amu JaHHBIX B Python, 1 kakyio posb
OH BBITOJIHSET?

5. Kak ¢ momomsto Python Bemonnuts SQL-3ampocst SELECT, INSERT, UPDATE,
DELETE? IlpuBenute npumMepbl KOMaH/I.

6. Kakumu ciocobamu MOXHO nosy4uTtsh pe3yibraTel SQL-3amnpocoB B Python? B uém
pasuuna mexay fetchone(), fetchmany() u fetchall()?

7. Kakue metonsl 6ubnarorexku pandas UCHIONB3YIOTCS JUJIS 3arpy3Ku JaHHBIX U3 SQL-
3anpocoB? Onummre, Kak padotaer pandas.read sql().

8. Kak B Python mMoxHO aBTOMaTH3uMpOBaTh IMpolLecc OOHOBJIEHHS JaHHBIX B Oasze?
[IpuBenuTe mpuMeEpHI CLIEHAPHUEB.

9. Kak MOxHO BH3yalIn3upoOBaTh JaHHbIE, Moay4deHHbIe u3 SQL, ¢ momomisto pandas?
Kakue nonomHutensHbie OMOIMOTEKH MOTYT HCIIOIB30BATHCS 1715 TpauKOB?

10. [TpuBenuTe npumep NpakTUYECKOTro Kelica, rae nurerpanus Python u SQL nomoraer

ABTOMATU3HWPOBATh MOATOTOBKY OTYETOB MJIM aHAJIU3 JaHHBIX.

IIpuMeps! NpaKTHYECKHUX 32JaHUH N0 AMCUHUILINHE.

Tema 1.1. SA3bik SQL. CYBJl MS Access kak cpena ucnosanenusi SQL 3anpocos

3adanue: Co3naiite 6a3y nanublx B MS Access miisa yuera KHUT B Oubinoreke. Coznaire
tabnuuel: Kauru (ID, HasBanue, ABtop, I'ox musnanus, XKanp), Asropsl (ID, Ums, damumnus),

XKanps (ID, Hazpanue). Hanonuure Tabnuiel mpuMepHbIMUA AaHHBIMUA. Hanmummmre SQL-3anpocs:

o BriBecTy Bce KHUTHM, HAITMCAHHBIE OTIPEIEIIEHHBIM aBTOPOM.
o Haiitu xHury, Bemynienssie nocie 2010 roxa.
o [TocunTaTh KOJTMYECTBO KHUT MO KAXKAOMY >KaHPY.

BeimmonauTe 3ampocsl B MS Access 1 TpOaHATM3UPYHTE pe3yIbTaThI.
Tema 1.2. S13bik Python. CoBmecTHOe McnoJib30Banne nHcTpyMenTapusi SQL, Python,

peasiunoHHbIX CYB/]
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3aoanue: Harmmmre ckpunt Ha Python, koTopsiid:

1. Coznaet coenuaenue ¢ 6a3oit manapix SQLite (mmu MS Access uepe3 ODBC).

2. Coznmaer tabmuity [Ipomaxu (ID, Tosap, Konuuectpo, Llena, Jlata).

3. Bcragiisier B TaOIUILy HECKOIBKO 3aIUCEH.

4. Beimonuser SQL-3ampoc st moncyera ooOmed Beipyuku (cymma KommuectBo *

[lena) 3a onpeeeHHbIN IEPHO/I.

S. BeIBoauT pe3ynbTaT Ha SKpaH.

Hcnonb3yet pandas 1 3arpy3ku AaHHBIX M IOCTPOCHUS IpaduKa MpoJIax.

Tema 1.3. OnucartejibHbIe CTATUCTHKH M Pa3BeA0YHbINH aHAJIN3 TAHHBIX

3aoanue: Victionb3ys HA0Op JaHHBIX (MOXHO B3ATh TECTOBBIC MIIU MOJTOTOBICHHBIN (hail
CSV):

1. 3arpy3ure gansbie B Python ¢ momomisto pandas.

2. Bemonaute SQL-3ampocs! (depe3 pandasql winm moakimtodeHne K 0ase JaHHBIX),
9TOOBI BEIOpATh MOJIMHOXKECTBO JTAHHBIX (HAIIPUMEP, MO ONPEICICHHON KaTEerOpun).

3. [IpoBenuTe pacyeT OCHOBHBIX CTAaTUCTUK: CpeAHEE, MeAHWaHa, CTaHJapTHOe
OTKJIOHEHHE 110 KJIFOYEBBIM I1€PEMEHHBIM.

4. [Toctpoiite Bu3yanusanuu (rHCTOrpaMMBl, AUarpaMMbl paccesHus).

S. Wcnone3yss JASP wnm Berpoennele (yHkimu Python, mpoBemute TecThl Ha
HOPMAaJIbHOCTh M KOPPEISLHIO.

6. Cnenaiite BBIBOJBI 10 Pa3BEIOYHOMY aHAJIU3y JAaHHBIX M MOATOTOBBTE KpPAaTKUH

OTYCT.

IIpuMepsI TeCTOBLIX 3aaHUI

Tema 1.1 SI3bixk SQL. CYB/I MS Access kak cpena ucnojiHenus SQL-3anpocos.
Yacme 1. 3a0anusn c 66160pom 00H020 NPABUTLHOZO OMEEeMA
1) UnTepripeTupoBaTh MOHATUE PEISIMOHHON Moenu «Cxema OTHOLIECHUS»
a) Tabnuma
b) 3aros0BoK TaOIHIIBI
¢) CronbGerr TaOIHIIBI
d) Ctpoka TaGauIs!
2) UnTepripeTpoBaTh MOHATHE PEISIIMOHHON MOAETH «ATpHOYT»
a) Ctpoxka TabauIIsI
b) 3aromoBok cToy011a TaOIHIIBI

¢) 3aroJIOBOK TaOIHIIBI
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d) Cron6er TabauIbI
3) PacmudpoBaTh moHsATHE PEISIIMOHHON MOaen «MHOKECTBO TOIyCTUMBIX 3HAUYCHUI
aTpuodyTa»

a) Tabnuma

b) Tun gaHHBIX

c¢) domen

d) Atpubyr
4) OOBICHUTD UCIIOJI30BaHNE HOPMAIHU3AINH

a) Jlns co3qanust J0OTHYECKOr MOoIeNn

b) Ans cozmanust JMHAMAYECKON MOIEIH

c¢) s co3ganust GyHKIMOHAIBHON MOJENN

d) st mpuBeeHus TabJIUIL K peISIIMOHHON Mo Ienn"
5) PacumdpoBate nonsTue pensuuonHon moaenu «Koprex»

a) Ctpoka TabauIbI

b) 3aronoBok cTos011a TaOIHIIbI

¢) 3aroJIOBOK TaOJIHIIbI

d) Cronber TabauisI
6) CooTHecTH cienylolee BhicKa3biBaHue: «Bce Tabnuiibl — III0CKUeE, T. €. HE BKIIOYAIOT
B ce0s siueeK, B KOTOPBIX CO/IEPKUTCS OoJiee oiHOro 3HaYeHus. Hu B oiHOM 13 Tabnuiy
b/I HEeT NOBTOPAIOIIMXCS TPYIII ITOJIEH».

a) [lepBas HopmasibHas popma

b) Bropast HopmanbsHas popma

c¢) TpeTbst HOpManbHas popma

d) YUerBepTas HopMmanbHas Gpopma
7) CooTHeECTH cienyromiee BrICKa3biBaHue: «He KiTroueBbie OIS MOJTHOCTHIO 3aBUCST OT
BCETO NMEPBUYHOTO KITFOUay.

a) [lepBas HopmanbHast popma

b) Bropas nHopmanbHas popma

c¢) TpeTbst HOpManbHas popma

d) YerBepras HopMaibHas popma
8) YkazaTh mpaBUIBHBIN OTBET, COOTBETCTBYIOIINM ompeseneHnio: «ba3za naHHbIX, B
KOTOPOH pEerucTpupyroTcsi KOHKPETHbIE 3HAUEHUs TaHHBIX 00 00BEKTax, Mporeccax u
SBJICHUAX peayibHoro Mupa. [IpennazHadena Juist XpaHeHHs U

00pabOTKH CTPYKTYPUPOBAHHBIX JAHHBIX)
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a) JlokymeHTanbHast

b) MomeHTanpHas

c¢) dakrorpaduueckas

d) Jlexcuxorpaduueckas
9) Ykazarp mpaBWIbHBII OTBET, COOTBETCTBYIOUINI olpeneneHmto: «bas3a 1aHHbIX, B
KOTOPOH TaHHBIE MOTYT U3MEHUTHCS B IPOU3BOJIBHBI MOMEHT BPEMEHNY

a)CripaBo4Has

b) B/l paGoTsI ¢ TpaH3aKIUIMHU

¢) ApxuBHas

d) MadopmarnmonHas
10) CooTHectu cienyroliee Boicka3biBaHue: «VICXOIHbIE 3JIEeMEHTHI IOPOKAAIOT IPYTHE
3JIEMEHTBI, KOTOpPBIE B CBOIO OUepe/ib MOPOXKIAIOT cieayromue u 1. Kaxabiit
MOPOXKICHHBIN 3JIEMEHT UMEET TOJIBKO OJTHOTO POIUTEIIS

a) Mepapxuieckasi MOJI€IIb

b) CereBas

¢) Pemsiimonnas

d) OOBEKTHO-OPHEHTUPOBAHHAS
11) CootHectu cienyroliee Boicka3biBaHue: «Moelb COCTOUT U3 Habopa 3amnuceit 1 Habopa
COOTBETCTBYIOIIUX CBs3eH. 3amKich MOTOMOK MOYXET UMETh ITPOU3BOJIEHOE KOJINYECTBO
3anucei npenka»

a) Mepapxudeckas MOJICIb

b) Cereas

¢) Pensimonnas

d) OOBEKTHO-OPHEHTUPOBAHHAS

12) OnpenenuTh KakoW BUJ CBA3HU MPEICTABIICH HA PUCYHKE:!

fosap 00
HKag tasapa

Ociatok Ha ceiiage
Liesia
Hanuericsarme

I

Sakad

a) MHOTrHe KO MHOTHM
b) Unertudunupyromias CBsA3b OJUH KO MHOTHM

¢) Hennentudumupyromias cBsi3b 0JJMH KO MHOTHM
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Tema 1.2 SI3bik Python. CoBMecTHOE ncnoib30BaHue nHcTpymenTtapusa SQL, Python,
peasiunonubix CYB/l B popMupoBanuu u ynpapJjeHur HA0OPOB JaHHBIX U 0a3 TaHHBIX.
3ananue 1. Kakas crpoka OyneT HarmeyaTaHa MpH BBIMOJIHEHUN KOAa
users = ["Tom", "Bob", "Alice", "Sam", "Bill"]
users.sort()
users.reverse()
print(users)
Otser: [ Tom', 'Sam’, 'Bob’, 'Bill’, 'Alice’]
3ananue 2. Kakoil MeTOJl HY’)KHO HCIIOJIb30BaTh, YTOOBI JOOABUTH B KOHEI CIIHCKA CTPOKY,
ecnu crcok umeeT By usersl = ["Tom", "Bob", "Alice"]
Otgert: append()
3aganue 3. YUeM OTIMYAIOTCS CIIMCKHU OT KOPTEKEH:
1. HEeT oTIMUUl KpoMe 0003HAUCHUS
2. Koprtex uzmeHsieM, CIUCOK HET
3. CucoK u3MeHsEeM, KOPTEXK HET
3aganue 4. Kakol U3 oneparopoB MPOU3BOAUT HEMEIJICHHBIN BBIXO/T U3 ITUKJIA?
1. pass
2. continue
3. break
3ananue 5. Uto OyaeT BhIBEIEHO HA DKpaH?
print(1/8)
-9
-3
-4
-0
-7
3ananue 6. Yto Oyzer BrIBeZeHO Ha HKkpan? print(1|3(4)
1.1
2.2
3.8
4.4
5.7
3amanue 7. Yto BepHet cpe3 ‘Python’[:]
‘Pytho’
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¢

‘Pyth
‘Python’
3aganue 8. Kakol U3 BapuaHTOB MOAKIIOUECHUS MOYJICH MPABUIIbHbBINA?
1. import random
2. import random from random
3. from random import as rand
3a,IlaHI/Ie 9. Kakue u3 MECPCUUCIICHHBIX BI)Ipa)KeHI/Iﬁ CO3aadyT CIIMCOK POBHO M3 TPEX
DJICMCHTOB
print("a b c'.split())
print(list(range(3)))
print(‘asd".split())
print('a="1,2,3)
3ananue 10. Uro HE0OX0AMMO 100aBUTH HA MECTE IPONYLIEHHON CTPOKU
def find_max(nums):
max_num=float('-inf")
for num in nums:
if num>max_num:
#nponyuieHHas CTpoka
return max_num
find_max([1,2,3,4,6,3,19,2])
1. max_num+=num
2. max_num=num
3. max_mum+=1
4. num=max_num
3amanne 11. Uto HameuaTaeT CIeIyONIUN KO
for i in range(4):
if i<l:
print(i)
else:
print(i)
break
1.0

2. om0Oka
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3. HUYero
4012
5.01
3amanne 12. Kakast u3 mepeMeHHBIX B KOJIe JJOKaIbHAas, a Kakas rio0aabHas?
def square(a,b):
s=a*b
return s
m=int(input('Beeaute grcio m:"))
n=int(input('Beaure uncmio n:'))
print(square(m,n))
- S - rmo0anpHasi, m - JOKaJIbHAS
- S - rmo0anbHasi, n - JoKaIbHas
- S, M - T0KaJbHbIE, N - rJI00aILHAS
- S - JOKaJbHAs, M, N - TJIOOAJIBHEIC
3ananue 13. Uto HameuyaTaeT cienyromui Koa?
a=1[1,2,4]
a[2] =3
print(a)
-124-1272
-1,2,2,3
-1,2,3
3ananue 14. Uto u3 HUKENEepeunciIeHHOro0 OTHOCUTCS K KopTexam?
1.(1,2,4,5)
2.[2,3,4]
3.{a:1,'b":3}
4. 'cortege’
3amanue 15. Yro Bepret cpe3 Python[-2:]:
1. Ommbka
2.th
3.0n
4. Py
3ananue 16. Kakoii pesynbrat Boipaxkenus Python'[:3]*2?
- ‘PytPyt’

- ‘onon’
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- ‘Python’
- olmmoOKa
3amanwne 17. Kakoli u3 onepaTopoB BO3BpaIAET JaHHBIC ITOCIIC BHIMOTHEHUS (QYHKIIHH?
1. return
2. break
3. continue
4. exit
5. orepaTop NpUCBAUBAHUS
3ananue 18. KakoB pe3yiabTaT BHINOJHEHUS CIASAYIOIIETO Koaa?
var=10
print(Var)
-10
- Var - ommbka
3anmanue 19. Uem otiimuaercs set ot frozenset?
1. Huuewm;
2. set HEeM3MEHsIeMOe MHOXECTBO, frozenset —u3mMeHsemMoe
3. set U3MeHsIeMOe MHOKECTBO, frozenset —HEU3MeHsIEMOE
4. B set BayKeH MOPSIIOK 2JIEMEHTOB B OTiiMuue OT frozenset
3ananue 20. Jonumute QyHKINIO, YTOOBI MTOCIIE €€ BHIITOTHEHUS BbIIaBAJICS Pe3ybTatr
def func_square(n):
n=n**2

#uponylieHHasi CTpoKa

print(func_square(2))
Ortger: def func_square(n):
n=n**2
#IpONyLICHHAs CTPOKa
return n
print(func_square(2))
3ananue 21. Uemy paBeH pe3ynbTaT BBIIOJIHEHUS
kona? x=35 def func(x): x+=25 return x func(x)
print(x)
1.35
2. 60
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3.25
4.50
3amanwne 22. Kakoii niam kakue pparMeHTHl Koja co3aanyT cioBapu (dictionary):
- tel = {"qwe’, 'asd’, 'zxc'}
-tel ={'qwe': 1, 'asd' : 2, 'zxc': 3}
- dict('asd', 'qwe’, 'zxc")

- HAU OUH U3 MCPCUUCIICHHBIX

3.3 OueHoYHbIE CPeICTBA MPOMEKYTOYHOM aTTeCTAIIMU 00yYaAKOIIMXCS

[TpomexyTouHas arTecTanus MPOBOAUTCS B (opMe Ipyroil GopMbl KOHTPOJIS M 3aueTa C
oreHKO#. OIEHKa 10 TIEPBOMY CEMECTPY BBICTABIISIETCS KaK CpeaHeapu(PMETHUECKOE OICHOK IO
KOJIMYECTBY MOJIYYEHHBIX B paMKaX TEKYIIET0 KOHTPOJIS MO JUCLUILINHE.

3aueT ¢ OIEHKOM MPOBOIUTCS B (popME MUCHbMEHHOT'O 3a4eTa ¢ BOIMPOCAMHU 110 OHUIIeTaM.
Bonpocel Aj1s1 NHCbMEHHOI0 324€Ta ¢ OLEeHKOM:

1. Yro Takoe SQL u 111 uero oH ucnosb3yercs?
. UTo 03HayaeT pesiuoHHas MOAEb JaHHbBIX?
. Uto Takoe Tabau1Ia, I0JIe U 3aIuch?
. UTo Takoe NepBUYHBIN KJItOY U 3a4€M OH HY)KEH?

. Kaxue rpynmer SQL-koman cymiecteytot (DDL, DML, DCL, TCL)?

2

3

4

5

6. I[IpuBennure npumepsl komang DDL.

7. IlpuBenure npumepsl komana DML.

8. Uem otnmnuaetcs komanna DELETE or DROP TABLE?

9. ns yero ucnonb3yrores koManasl ALTER TABLE?

10. Kak co3naércs 6a3a nanHbIx B MS Access?

11. Kak ycranaBnuBaroTcs cBA3M Mey Tabnuuamu B MS Access?
12. Kak BBIIOJHUTH BBIOOPKY BCEX JaHHBIX Tabnuibl (komanaa SQL)?
13. Kak pabotaer oneparop WHERE? IIpusenure npumep.

14. Kakue tuns! oobeauaenuit (JOIN) cymiecTByIOT ¥ 4eM OHM OTIMYAOTCS?
15. Jns wero ucnonb3zyercss GROUP BY?

16. B ywem paznnna mexxny WHERE nu HAVING?

17. Yto Takoe npeacrasnenue (VIEW) u 11s uero oo ucnomnb3yercs?

18. Yro Takoe 3anpoc ¢ mapamerpoMm B MS Access?

19. Kak Bemomnnsiercst ooHoBineHue nanabix B SQL? [Mpuseaurte npumep UPDATE.



20.

24

[TpuBenure npumep pazpaboTKH MpocToii 0a3bl NaHHBIX (3 TaOIMIIBI) U YKAKUTE, KAKUE CBSI3U

TaM MOTYT OBITb.

21.
22.

[Touemy Python mmpoko ucnonb3yercs A aHalIu3a JaHHBIX?

Kakue Oubmuorexku Python npumensitorcs mius pabotel ¢ pemsuuoHHbiMA BJ[? (sqlite3,

SQLAIlchemy, pandas)

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Kak noaxmounthes k SQLite-6a3e nanubix B Python?

UYTto Takoe cursor U 3a4eM OH HYKEH?

Kax Bemosmanth SQL-3ampoc B Python uepes sqlite3?

Kak nonyuuts pesynbratel SELECT-3ampoca B Python? (fetchone, fetchall)
Kak Bemonasrorest SQL-komauasl INSERT, UPDATE, DELETE uepe3 Python?
Kak pandas moxxer pabotars ¢ SQL-6a3amu? (read_sql)

Uro Takoe DataFrame u mouemy oH y7q00€H sl aHAIM3a JaHHBIX?

Kak BBIMOTHUTE QUIBTpAINIO TaHHBIX B pandas?

Kax BemonnsTh arperanuo: mean(), sum(), count() u ap.?

Kak ¢ momoisio Python aBromaTu3upoBats 00HOBIEHHE Oa3bl TaHHBIX?
Kak ctposrcs rpaduku ¢ momonisto pandas, matplotlib mmm seaborn?

Kak oObenuuuth ucnonb3oBanue Python m SQL mist aBromMatmueckoro (opMupOBaHHS

OTYETOB?

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

[TpuBenuTe mprMep peaabHOIo ClieHapus aBTOMAaTH3aluu ¢ Ucnoib3oBanueM Python + SQL.
Uro Takoe pa3BenouHsblii ananu3 AaHHbix (EDA)?

Kaxwue stanet EDA sBAsit0TCS OCHOBHBIMH?

Kax SQL ucrnonb3yercs Ha 3Tane nepBUYHON 00pabOTKU JaHHBIX?

Uro Takoe cpenHee, MeiMaHa u Moaa?

Yro Takoe qucnepceus U CTaHJapTHOE OTKIIOHEHHE?

Kakue rpadguku vaie Bcero MCIonb3yroTcs 11 BU3yaJIU3alluy paclpeeeHus JaHHbIX?
Uro Takoe BHIOPOC U KAKHE METO/IbI IIO3BOJISIOT €r0 ONPEAETUTh?

Jnst gero ucnones3yetcs boxplot?

UYro Takoe Koppessauus 1 Kakue e€ BUbI ucnonb3ytores B ananuze? (ITupcona, Cimpmena)
Yro o3HauvaeT 3HaueHHE Koppemsauu r = 0.8?

Kakue cratuctiudeckre TeCTbl MOKHO BBINIOJIHATH B JASP?

Uro Takoe p-value u Kak OHO UHTEPIPETUPYETCS?

Kak nnrerpuposats nanusie u3 SQL u Python ans yrnmy6nénnoro ananuza?

Kak crposites Busyanuzanuu pacnpeneincauii B JASP?

[Ipuseaute npumep noaHoro EDA-otuéra: kakue 6J10ku B HEM JOJIKHBI IPUCYTCTBOBATH?
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4. MeTonnueckne yKa3aHus Il 00y4AOMIMXCS 110 OCBOCHHIO U CHMIIIMHBI

[Tpuctynas k m3ydenuro aucuumiinebl «Hactpoiika u obecrieueHne paboTOCIOCOOHOCTH
IIPOrpaMMHBIX M alMapaTHBIX CPEACTB YCTPOWCTB MH(POKOMMYHMKALIMOHHBIX CHCTEM», CTYIEHT
JIOJDKEH 03HAKOMHUTBCS € cofiepkaHueM JanHon «Pabouelt yueOHON mporpaMMbl TUCIUILTUHBD) C
TEM, 4TOOBI UIMETh Y€TKOE MIPEJICTABICHHUE O CBOCH padore.

B nepyto ouepenb HEOOXOIMMO YSICHUTD LIeNb M 337a4i U3y4aeMOM JUCLUIUIMHbI, OLIEHUTh
00beM MaTepualla, I03HAKOMHUTBHCS € IPEAJIOKEHHON U 10A00paTh OCHOBHYIO U JJOTIOJHUTEIbHYIO
JUTEpaTypy, BBIABUTH HanOOJee BaKHBIE MPOOJIEMBI, CTOSIIME IO BONPOCAM H3ydaeMOil
JUCIUIUINHBL.

Beinonnenue 3a1anuii ocyiecTBiIseTcs B COOTBETCTBUHU € yUE€OHBIM IJIAHOM U IIPOrpaMMOii.
OHH [TOJDKHBI BBINOJHATHCS B COOTBETCTBUU C METOJUYECKUMHU PEKOMEHIALUSAMHU, BbIIAHHBIMU
IIpenojaBaTesieM, U MPEICTAaBICHbl B YCTAHOBJICHHBIE NIPEI0IaBaTEIEM CPOKH.

Paboras ¢ yueOHMKamMHu U yueOHBIMU NTOCOOUSMH, 11E1€CO00Pa3HO 3aKOHCIIEKTUPOBATH TOT
MaTepHall, KOTOpbIi He COOOIIANICS CTYAEHTaM Ha JIEKLUSX.

Ha 3aHATHAX JIEKHMOHHOTO M IPAKTUYECKOI0 XapakTepa CTyJeHTaM [yl paboThl TpedyeTcs:
TeTpab JJIs 3aIIMCH JICKIUHI U 3aJaHUM.

Jlnsg  ycnemHoro oOBJaA€HUS IPOrpaMMOM  JUCIHUIUIMHBI HEOOXOJUMO  BBIIOJHATH
clieAyIoIre TpeOoBaHUS:

— MOCEIaTh BCE JEKLIMOHHBIE U MPAKTUYECKUE 3aHATHS;

— BCE paccMaTpUBacMble Ha JIEKIMSIX UM NPAKTHUECKUX 3aHATUAX TEMBI U BOIIPOCHI
00s13aTeNbHO (PUKCUPOBATH B TETPA/IH;

— B ClIyyae IpPOIMYCKa 3aHATUH 10 KaKMM-THO0 MPUYMHAM HEOOXOIUMO 00s3aTeIbHO
CaMOCTOSITENIbHO W3y4aTh COOTBETCTBYIOLIMI MaTtepuan B Moodle, pukcupys 3anmucu B TeTpajiu, a
TaK)K€ BBIMOJIHAT NPAKTUYECKUE 3aaHUS.

[TonroroBka K 3a4eTy ¢ OLIEHKOW OCYILECTBISETCS 10 NMPEACTaBIEHHBIM B CIIUCKE OCHOBHOM
U JIONOJIHUTENIbHON JuTeparype. PexomeHnyemble JMTeparypa W HHTEpHET-pecypchl OyayT
I10JIE3HBI IIPY BBIMOJIHEHUH MTPAKTUYECKUX 3aJaHUI U JUI TOATOTOBKH K TECTUPOBAHUSIM.

MeTtonnyeckue peKOMEHAANHN [0 COCTABJIEHNIO KOHCIIEKTa

KoHcnekT — ciokHbIN cr1oco0 U3JI0KEHUS COAEpKaHUS KHUTU MU CTaThU B JIOTUYECKOM
IIOCJIEI0BATEIbHOCTH. BHUMATENBHO NMPOUYMTANWTE TEKCT. YTOYHUTE B CIPABOYHOM JUTEpaType
HETOHATHBIE cioBa. [lpu 3anucu He 3a0yabTe BHIHECTH CIIPABOYHbBIC JAHHBIE HA MOJII KOHCIEKTA.
Bbinenure riaBHOE, COCTaBbTE IUIaH, MPEJCTABISAIOMIMKA COOOW TIepedyeHb 3aroJIoBKOB,

IMoA3aroJIOBKOB, BOIIPOCOB, IMMOCICAOBATCIIBHO PACKPBIBACMBIX 3aTEM B KOHCIICKTC.
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3aKOHCIIEKTUPYWTE MaTepuai, 4eTKO Cledys MyHKTaM IulaHa. [Ipy KOHCIIEKTHMpOBaHUU
CTapalTeCh BbIPa3UTh MBICIb CBOUMHU CIIOBaMU. 3aIIUCHU CIIETYET BECTH YETKO, SICHO.

[Tpu opopmieHnn KOHCIIEKTa HEOOXOAUMO CTPEMUTHCS K EMKOCTH KaXKJJ0I0 IPEAJIOKEHHMSL.

Metoauueckre peKOMEHIaLUU 110 COCTABIEHUIO OIIOPHOIO KOHCIIEKTa

OnopHbIf KOHCHEKT — BMJI BHEAYyJUTOPHOM CaMOCTOSITENIbHON paboOThl CTyJEHTa IIO
CO3/IaHUIO KPAaTKON MHPOPMAIIMOHHOW CTPYKTYPBI, 0000IIAOIIeH U OTpaKaloIIe CyTh MaTepralia
JEKIUH, TEMbI YUeOHMKA.

OnopHbIi KOHCHEKT — 3TO HaWIy4dias popMa MOArOTOBKH K OTBETY Ha BOIIPOCHI.

OcHOBHas 11eJ1b OMOPHOTO KOHCIEKTAa — OOJIETYUTh 3allOMHHAHUE. DTarbl COCTABICHHUS
OIIOPHOI'O KOHCIEKTa!

1. U3yunth MaTepualibl TEMbI, BEIOpATh INIABHOE U BTOPOCTEIIEHHOE;

2. YCTaHOBUTH JIOTHYECKYIO CBA3b MEKIY IEMEHTAMHU TEMBI;

3. IIpeacTaBuTh XapakTEPUCTUKY 3JIEMEHTOB B KPaTKOH (opMe;

4. BeiOpaTh ONOpHBIE CUTHAJIBI JJI aKUEHTHUPOBAHUS INIaBHOM MH(pOpMaluu U 0ToOpa3uTh
B CTPYKTYpE pabOTHI.

MeTtoauueckre peKOMEHIALUU 110 TPOXOKACHHUIO TECTUPOBAHUS

TecTupoBaHue — 3TO UCCIEIOBATEIBCKUI METO/, KOTOPBIN MO3BOJISIET BBIAIBUTH YPOBEHB
3HAHWUW, YMEHMM M HaBBIKOB, CIIOCOOHOCTEW, a TAaKK€ MX COOTBETCTBHUE OIPEAEICHHBIM HOpMaM
YCBOEHUS, ITyTE€M BBIIIOIHEHHSI HCIIBITYEMBIM PsIIa CHIELUANIBHBIX 3aJaHUM.

Crnenyer moHUMaTh, YTO TECTOBBIE 3a/JaHUS MOTYT OBITh NPEACTaBIEHBl B Pa3IUYHBIX
dhopmax:

— 3a/laHusl 3aKpbITOM (OpPMBI, B KOTOPBIX OOYyYarolUiics BBIOMPAET OJUH WU
HECKOJIBKO MPaBUIJIbHBIX OTBETOB U3 33/IaHHOT0 Halopa:

— 3a/laHusl Ha JONOJIHEHUE (OTKPBIThIE 3a/laHusl) TpeOyrolue CaMOCTOSITEIIHHOIO
MIOJIy4YEHHUSI OTBETOB:

— 3aJaHisi Ha YCTAHOBJIGHUS COOTBETCTBHMS (C MHOXXECTBEHHBIM BBIOOPOM),
BBITIOJTHEHUE KOTOPBIX CBSA3aHO C BBISBICHHUEM COOTBETCTBHUS MEXKAY AJIEMEHTaMU HECKOJIbKUX
MHO’KECTB!

— 3alaHusl Ha YCTAHOBJIEHME IIPABWJIBHOM IOCIIEAOBATEIBHOCTH, B KOTOPBIX OT
yuaierocsi TpedyeT ykazaTh HOPSIOK JEeHCTBUN MIITM MPOLECCOB U ApPYrHe. DTarbl MOATOTOBKH K
TECTUPOBAHUIO:

1. BHumaTenpbHO MpOYMTANTE MaTepuan MO KOHCIEKTY, COCTaBJICHHOMY Ha ydeOHOM

3ansaTud. [IpounTaiite TOT ke MaTrepuan o yueOHUKY, yaeOHOMY OCOOUIO.
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2. TlocrapaiiTech pa3o0OpaTbcsi C HEMOHSATHBIM, B YAaCTHOCTH HOBBIMH TEPMHUHAMH U
KOHCTPYKIUSIMH.

3. OTBeTbTe Ha KOHTPOJBHBIE BOMPOCHI JIJISi CAMOIIPOBEPKU, MMEIOIIUecs B y4deOHHKe,
KOHCIIEKTE U T. 1.

4. KpaTko nepeckakute cofepkaHue U3y4eHHOI0 MaTeprasia «CBOMMHU CIOBaAMU».

5. Belyunrte ompeneneHUs OCHOBHBIX TMOHSTHHA, YCIOBHbIE 00O3HaueHHs, (OPMYIBI U
KOHCTPYKLHUH.

[TonroroBka K MPaKTUYECKUM 3aHATHSIM

B Xozme moOArOTOBKM K MPAKTHYECKUM 3aHATHSAM HEOOXOJUMO H3YYHUTh OCHOBHYIO
JUTEPATypy, O3HAKOMUTBHCA C JOIMOJHUTEIBHONW JIMTEPAaTypol, HOBBIMHU IYOJUKALUSIMHU B
MEePUOJNYECKUX HW3JIaHUSX, O3HAKOMUTBCS C TporpaMMHBIM obOecrneueHuem. Cremyer
nopabaTeIBaTh CBOM KOHCIEKT JICKIIMH, Jiejias B HEM COOTBETCTBYIOIUE 3aMHUCU U3 JIUTEPATYPHI,
PEKOMEHIOBAaHHOM MPErno/iaBaTesieM U MPeayCMOTPEHHOM y4eOHOM TporpaMMoii.

3akaHuYMBaTh MOJIOTOBKY CJEAYET 3aKpelJIECHUEM MaTepuaja ¢ MCHOJIb30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX MPOJYKTOB.

Bce mpaktuueckue 3amaHusi, MperycMOTpEeHHbIE pabodell mporpaMMoii, IpeaCcTaBIeHbI B
(OHJIE OIICHOYHBIX CPEJICTB MO AUCIUILIUHE.

[Topsimok opranu3anuy caMoCTOSTENIbHON padOThI CTY/I€HTOB!

CamocrosTenbHas paboTa CTYAEHTOB CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTU M OPraHU30BAaHHOCTHU, TBOPUYECKOT'O MOJAXO0Ja K PEHICHUI0 MpobsieM y4eOHOro U
PO eCCUOHAIBHOTO YPOBHSI.

[lenbto camMoOCTOSITENbHON pPabOTHI CTYIACHTOB SIBISIETCA: OBJAJCHHUE MPaKTUYECKUMHU
3HAHUAMH, TPOPECCHOHATHHBIMA YMEHHUSMU M HABBIKAMHU JIEATEIBHOCTH IO CIEIUATbHOCTH,
OIIBITOM TBOPYECKOM, NCCIIEI0BATENBCKOMN NE€ATEIbHOCTH.

CamocrosiTenbHast paboTa CTyIEHTOB MPEATOoJaraeT:

— CaMOCTOSITENIbHBIM TOUCK OTBETOB M HEoOXoauMoW uHGOpMaluu B paMKax
M3Y4aeMbIX TEM;

— BBITNIOJTHEHHE 3a/1aHUi JJIs1 CAMOCTOSITENIbHOM pabOThI, B TOM YHCIIE TECTOB;

— U3Y4YE€HHE TEOPETUYECKOro M JIEKIIMOHHOTO MaTepHualia, a TaKXe OCHOBHOM H

HOHOHHHT@HBHOﬁ JIMTEPATYPHI IIPU MMOATOTOBKE K IMPAKTHYCCKHUM 3aHATUAM.

5 YuyeOHas auTepatypa U pecypchl HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH

«HuTepHeT
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OcHoBHasi IMTEpaTypa

1. baxxenosa, Mpuna FOpbeBHa. OCHOBBI MPOEKTUPOBAHUS IPHIIOKEHHH 0a3 TaHHBIX :

yuae0. mocobue / N.1O. baxenosa. - 3-¢ u3z.. - Mocksa : UHTYUT [u ap.], 2020. - 324 c. -
Tekcr: sanexrponnsiii. - URL: http://www.iprbookshop.ru/97569.html (naTa oOpamicHus:
04.09.2020).

2. l'onmumpiaa, Onera JleonngoHa. baser qansbix : yued. mocodue / O. JI. ['omuipina,

H. B. Makcumos, U. U. [Tonos. - 4-¢ u3za., nepepad. u gom. - Mocksa : ®OPYM [u np.],
2020. - 400 c. : un. - Tekct: anmekTpoHHbIH. - URL:
https://znanium.com/catalog/document?id=346849. -

3. Ky3uenos, C./1. Beenenue B peisiioHHbIe 0a3bl JaHHBIX : yaeObHoe nocodue / C. /1.
Ky3zHnenos. - 3-e uzn. (9nextpoH.). - Mocksa : UHTYUT [u ap.], 2021. - 247 c. - Tekcr :
anektpounsiid. - URL: http://www.iprbookshop.ru/102002.html (mara obpamenus: 14.01.2021).

4. Ctpyxkus, Hukonaii [TaBnoBud. ba3bl JaHHBIX : IPOEKTUPOBAHUE : YUEOHUK JIJISl BY30B
/ H. I1. Ctpyxkwus, B. B. 'ogun. - Mockga : FOpaiit, 2020. - 477 c. - Tekct: anexTponHbiid. - URL:
https://urait.ru/book/bazy-dannyh-proektirovanie-450165.

5. Hazaposa, Onbra bopucoBna. PazpaboTka peisiimoHHbIX 0a3 JaHHBIX C
ucnons3oBanueM CASE-cpeactsa All Fusion Data Modeler : y4e6.- metoz. mocodue / O.b.
Hazaposa, O.E. MacnenaukoBa. - 3-¢ u3j., ctep. - Mocksa : ®munTa, 2019. - 73 C. : win. - Tekcr:
anekTponnbiid. - URL: http://new.ibooks.ru/reading/337971

7. Topoauss, Jlunus BacunwseBna. [lapaaurma nporpammupoBanus? 2021. -231 ¢. Teker :
anextpoHHsid. - URL: https://e.lanbook.com/book/151660 (mara obpamenus: 23.12.2020). -
Pexxum nocTyna: uist aBTOpHU3. TTOIb30BATEINEH.

8. Cy3u, Poman Apsuesnu Python [Dnextponssiii pecypc] — CII6.: BXB-Iletepoypr,
2020. - 350 c. Tekcer : anextponHsIil. - URL: http://www.iprbookshop.ru/97589.html (nata
obpamienusi: 16.09.2020). - Pexxum nocTyma: 1j1si aBTOPU3UP. MOJIb30BaTeNeH

9. ®enopos, Jmurpuii FOpweBuu. [IporpammupoBaHie Ha S3bIKe BEICOKOTO YpoBHs pPython
[DnexTpoHHsIit pecypc]- M.:FOpaiit, 2021. Tekct : anextponnslii / 9BC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/478098 (mara obpamenus: 26.07.2021)

10. Yepnsbies, Cranucnas Anapeesny. OCHOBBI IporpaMMupoBanust Ha python. - 2021. -
286 c. Texkcr : anexkrponnsii // DBC KOpaiir [caiit]. — URL: https://urait.ru/bcode/477353 (nata
obpamenus: 04.06.2021)

Jlono/THUTeIbHAS JIUTepaTypa


https://urait.ru/bcode/477353
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1. F'opaees, Cemen Wby, Oprannzanus 6a3 JaHHBIX : B 2 4. : y4eOHUK Ui By30B. YacTb
1/ C. 1. Topaees, B. H. Bonommuna. - 2-¢ u3n., ucnp. u gon. - Mocksa : FOpaiit, 2020. - 310 c. -
Tekcr: anexrponnsiii. - URL: https://urait.ru/book/organizaciya-baz-dannyh-v-2-chchast1-452928.

2. Umomeuknn, B. M. OCHOBBI HCTIOJIB30BaHUS M POSKTUPOBaHUsA 0a3 qaHHBIX M. FOpaiit
2016  [DOnextponubiii  pecypclhttps://idp.nwipa.ru:2920/viewer/1C650A7FDC7D4834-998E-
42D06FC8EF33#page/1

3. I'pac 1. Data Science. Hayka o ganusix ¢ vyis. — CI16.: BXB-ITerepoypr, 2018.

4. JIyrny M. Uzydaem Python. — CII6.: CumBon-ILmtoc, 2019.

5. Makkunnu Yac. Python u ananu3 nanssix. — M.: IMK Ilpecc, 2015. -482c.

6. Mromutep A., I'suno C. BBenenne B MmammHHOe 00y4eHue ¢ momoinsto Python.

PykoBoacTBO 11 criennanucToB mo padote ¢ nanasiMu. — M., CI16: OOO

Jwnanextuka, 2019.- 480c.

7. HaymoB B.H. Ananu3 nanHbIX 1 MammuHHOE 00ydeHne. MeToabl u

MHCTpyMeHTallbHbIe cpencTBa. — CI16.:C31Y, 2020.

8. Ilnac B. Python ans cioxHbIX 3a7a4: HayKa O JaHHBIX U MAaIlIMHHOE 00y4YeHHE. —

CII6.: ITutep, 2018, -576 c.

9. Xennapuk b., Jlxxozed P., Deepond M. Mammunanoe o6yuenue. — CII6.: [Turep,

2018. 9. omne ®. 'my6okoe obyuenue Ha Python. — CII6. :ITutep, 2018

HNurepHer-pecypcesl

o Coursera. — Kypcer mo Data Science, SQL, Python, pa3ssegounomy aHamu3sy
nauubix / URL: https://coursera.org

o Stepik. — Kypcst mo SQL, Python, craructuke u moaenuposanuio / URL:
https://stepik.org

o Habr.com. — Cratbu u matepuanst mo SQL, Python, pasBenounomy aHanusy /
URL: https://habr.com/ru/feed/

o JNokymenTarust Python u 6ubnmorek (pandas, scipy, seaborn, JASP). — URL:
https://docs.python.org, https://scipy.org, https://pandas.pydata.org, https://jasp-stats.org/

o GitHub. — Penozutopun mo SQL, Python, moxenupoBanuto ganusix / URL:
https://github.com/topics/data-analysis, https://github.com/topics/mathematical-modeling

HopMaTHBHO-TeXHHYeCKasl JOKYMEHTALMs:
1. ['OCT 7.0.100-2018. bubaunorpaduueckas 3anuck. bubanorpapuieckoe onrcaHue.

OO6mme TpeboBaHUs U TTpaBUiIa COCTABIICHHUS.
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2. — OO6uue ctannapThl 0GOPMIICHHS HAyYHBIX U y4eOHBIX MaTEPUAIIOB, BKIIOYAs
HOPMATHBBI 110 IUTUPOBAHUIO U CCHLIKaM.

3. I'OCT P 56962-2016. CtangapTsl 110 pa3pabOTKe MPOrpaMMHOTO 00€CTICUCHUSI |
CUCTEMHOUN MH)KEHEPHH.

4. — PernameHnTupyeT npoueccsl pa3paboTKy, TECTUPOBAHUS U IKCIUTyaTalluK
IIPOTPAaMMHBIX CUCTEM U MOJCIICH.

5. METOJMYECKHNE YKA3AHUMS no co3aannio U UCIIOIb30BaHUI0 0a3 TaHHBIX U
SQL-3ampocoB B 00pa3oBaTeNbHBIX MEIISX.

6. — PykoBo/ICTBO 1O CcTaHAapTU3AIUU pa3paOdOTKu 0a3 JAHHBIX U 3alIPOCOB,
HCIOJIb3YEMBIX B yUEOHBIX MPOCKTAX.

7. CraHgapThl ¥ IPOTOKOJIBI 10 MOJECIMPOBAHUIO U ONTHUMH3AIMHI OU3HEC-TIPOIIECCOB
U aHaNMTU4Yeckux cucteMm (Hampumep, BPMN, UML).

8. — PernaMeHTBI IO CO3/IaHUIO MOJICTTUPOBAHUS MTPOIIECCOB U JJAHHBIX.

9. TexHu4eckue peraaMeHThl U crielupuKay 1715 pa3padoTKH MPOrpaMMHBIX
MOJyJIel aHalIM3a TaHHBIX U cTaTUCTUKU (Ha 6a3e Python, R, JASP).

10. — JIoKyMeHTHI, perJaMeHTUPYIoIIKe TPeOOBaHUsI K POTPAMMHBIM IPOAYKTAM U
MHCTPYMEHTAM pa3BEJOYHOT0 aHATIU3A.

11.  PykoBoxcTBa IO HCIIOJIb30BAaHHUIO OMOIHOTEK 1 HHCTpyMeHTOB Python (SciPy,
pandas, NetworkX, JASP).

6 MartepuajbHO-TeXHHYeCKasi 0a3a, MHGOPMALMOHHbIE TEXHOJOTMH, MPOrpaMMHOe

odecneuyeHue u PIH(l)OpMaIII/IOHHI)Ie ClIPpaBOYHLIC CHCTEMbI

/Jlna peanuzayuu oucyuniunvl HeOOX00UMbL:

JlaGopaTopus apXUTEKTYpbl allapaTHBIX CPEJCTB, BKIIOYAIOLIAs:

— 10-15 pabGoumx wmectr st cOopku/pa3zdopku  IIK, ocHarmeHHBIX
AHTHUCTAaTUYECKHMMU KOBPUKAMU M OpacieTamMu

— [Tporpammuoe obecrieuenue (MS Access, a Takxke goctyi K cepsepam MS SQL,
MySQL, Postgres u knmueHTckre IporpaMMsl (IPUIIOKEHHUs) 110 YIPaBISHUIO 0a3aMH JaHHbBIX
Ha ATHX CepBepax)

— Cucrema cbopa u ananusa pe3yiabtatoB (Cepsep /1)

— [Iporpammuoe obOecneuenne s Buptyanu3anuu (VMware Workstation,
VirtualBox)

— Komneiotepusiit  kmacc (15-20 pabouux wMect) ¢ coBpemeHHbiMH [IK,

O6T)eJII/IHeHHI)IMH B JIOKAJIBHYIO CE€TH C BBIXOAOM B MHTCPHET.
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Hugpopmayuonnvie mexnonozuu

— JlokanbHass BBIYMCIUTENBHAS CETh C OpPraHW30BaHHBIM JOCTYIIOM K
ANEKTPOHHBIM 00pa30BaTEIBLHBIM PECYpcam

— Cucrema BuaeokoHdpepenrcsssu (Mts Link) mis mpoBeaeHus AMCTaHIIMOHHBIX
KOHCYJIbTALIUI

— Bupryanpnas o6pa3oBaTenbHas cpena Ha 6aze LMS (Moodle) aiis pazmenienus
y4eOHBIX MAaTEPUAIOB U TIPOBEACHUS TECTUPOBAHUS

— Cuctema o6aunoro xpanenus (Sunexc.JIuck) a1 KOJUIEKTUBHON paboThI Hal

MPOEKTaMHU

Ilpozpammnoe obecneuenue

Oneparnronnsie cuctembl: Windows 10/11, Linux (Ubuntu, CentOS, Astra, Alt)

Cpenctra uptyanusanuu: Oracle VM VirtualBox, VMware Workstation

JIMIeH3UOHHOE U CBOOOTHO PACIPOCTPaHIEMOE ITPOrpaMMHOE 00eCTICUeHUE:

— Onepanuonnas cucrema (PEJ] OC 8.0 uiu ananor)

— 1O ans mpocmoTpa nokymeHToB B popmare PDF (Atril uinu anasor)

— [10 nns apxuBanuu (Engrampa wiu ananor)

— [TO odwucherii naker (IIporpammusiii maker P7-Odwuc. [Ipodeccrnonanbubiit
(meckTomuas Bepcwust), [Iporpammusiii maker LibreOffice niau anamorn)

— 1O BeG-Opaysep (Sunexc bpaysep, Chromium, Google Chrome wnu ananor)

— 1O penaxrop nuarpamm (P7-I'paduka, draw.io nim aHaiorn)

— 1O Cuctems kouTpois Bepeuit (Git, GitKraken wim ananorn)

— [Mporpammuas miarpopma (NET, Java SE Development Kit, Anaconda3 wiu
aHaJIOTH)

— I1O cpena pazpadotku (JetBrains Rider, Microsoft Visual Studio Professional,
PyCharm Professional Edition, IntelliJ IDEA Ultimate, JetBrains WebStorm, Eclipse IDE for
Java wnu ananorn)

— Cpena st paspabotku rpaduueckux wuntepdericop (Kivy Designer, Qt
Designer i aHaorn)

— Texkcrossrii pegakTop (Sublime Text, Visual Studio Code wu ananoru)

— Knuent ms padotst ¢ APl (Postman unu anaor)

— 1O CYBJ (JetBrains DataGrip, DBeaver Community, PgAdmin, MySQL

Workbench unu ananorn)
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Oducnsie nmaketsr: Microsoft Office 365, LibreOffice

CucreMsl yrpaBieHus: 6a3amMu TaHHBIX

Inekmponno-ouoauomeunvie cucmemot (3bC)

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

1

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

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

3BbC «tOpaiity. — URL: https://urait.ru/
Onekrponnbie katajnoru OmoOmmoreku C3UY PAHXul'C. — URL: https://sziu-

lib.ranepa.ru/
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