Paznea 4. [liianupyemble pe3yJibTaThbl 0CBOEHHUS 00Pa30BaTEeILHON MPOrPaMMbI

4.1, O0mue KOMIETEHIINNU

Kon @opmy mposka 3HaHus1, yMeHust

OK KOMIIeTeHINH

OK | BeiOupats criocoObl | ¥YMeHus:

01 | pemenus 3ama4y pacrmo3HaBath 3a/1a4y H/WIK IpodsieMy B IpodecCHOHaTbHOM H/Wn
npo(ecCHOHAIBHOM | COIMATbHOM KOHTEKCTE, aHATU3UPOBATh U BBIICIATH €€ COCTaBHBIC
JeSITeIbHOCTH YacTH
NPUMCHUTEIILHO K | OMpeessiTh dTalbl PELICHHUs 3a1a41, COCTABIIATH IUIaH ACHCTBHS,
pas3InIHBIM PeaI30BbIBaTh COCTABICHHBIN IJIaH, ONPEAEATh HEOOX0JUMbIE
KOHTEKCTaM pecypesl

BBISABIIATH U 3()(hEeKTUBHO HCKaTh HHYOPMAIIHIO, HEOOXOIUMYIO TS
peleHus 3a1a41 W/UIK IPoOIeMBbl

BJIaJCTh aKTyaJIbHBIMU METOJAaMH PaOOTHI B IPO(GECCHOHATBHON U
CMEXHBIX chepax

OLICHUBATB PE3YJILTAT U MOCIECICTBHUS CBOUX JACHCTBUM
(caMOCTOSITENILHO WU C IOMOLIbIO HACTABHHUKA)

3HaHun:

aKTyallbHBIA MTPO(ECCHOHANBHBIN U CONMATBHBIN KOHTEKCT, B KOTOPOM
MPUXOANUTCS paboTaTh U KUTh

CTPYKTYpa IIaHa AJIsl pelieHHsI 3a/1a4, aTOPUTMBI BBIIOJTHEHUS paboT
B Tpo(heCCHOHATBHON M CMEKHBIX 00J1aCTIX

OCHOBHBIE HCTOYHUKHU MH(OPMALIUU U PECYPCHI VI PELICHUS 3a1a4
W/WiM Ipo0JieM B IPOQeCCHOHATLHOM W/WJIA COIIMATIbHOM KOHTEKCTE
MeToAbI paboThl B IpodecCHOHATFHON M CMEKHBIX cdepax

MOPSIIOK OLICHKH PE3YJIBTATOB peIIeHHs 3a1a4 NpodecCrOHaIbHOMN
JeSITeIbHOCTH

OK | Hcnonb3oBath YMeHus:

02 COBpEMEHHbBIE OTIpeIeNIATh 3a/1a4H JUIsl ToMcKa HH(OpMAINH, IUTAHUPOBATH MPOLIECC
CpeZCTBa IOKCKA, MIOMCKA, BEIOUPATh HEOOXOAMMBIE HCTOYHUKY HH(pOpMau
aHanmsa u BBIIIEJIATH HanOoJiee 3HaYMMOE B IiepeuHe nHpopMaLuH,
HHTEPIPETAINNA CTPYKTYPUPOBATh NOJTy4aeMyto HHpopMaIHio, 0QOpMIISTE pe3yIbTaThl
nHpOpMAIUH, U [IOHCKAa
MH()OPMAIIMOHHBIE | OlIEHMBATh MPAKTUIECKYIO 3HAYMMOCTE PE3YIbTATOB OMCKA
TEXHOJIOTUM NI MIPUMEHATH CPeICTBa NH()OPMAITMOHHBIX TEXHOJIOTHH [Tl PEIIeHUs
BBIMOJIHCHUSA 3a/1a9 | mpodecCHOHATIbHBIX 33184
npo(eCCHOHANBHOM | ycrionb30BaTh COBpPEMEHHOE MPOrpaMMHOE 00ECIIeUCHUE B
ACATCIIEHOCTH po(heCCHOHAIPHON IEATENbHOCTH

WCIIOJIb30BaTh Pa3InuHble HU(POBBIE CPEACTBA IS PELICHUS
npodecCHOHANBHBIX 3324

3HaHu:

HOMEHKJIaTypa HHPOPMAIMOHHBIX HICTOYHUKOB, IPUMEHSIEMbIX B
npodecCHOHAIBHON e TebHOCTU

MpUEMbl CTPYKTYpPHPOBaHUs HHGOPMALIUU

dhopMaT ohopMIICHHUS PE3YJIHTATOB MOUCKA HHPOPMAIIUU
COBpPEMEHHBIE CPEJICTBA U YCTPONUCTBA HHPOPMATH3AIINH, TTOPSIIOK X
NPUMEHEHUS U

nporpaMMHoe obecriedeHne B NpohecCHOHATIbHOM JEeSITEeNbHOCTH, B
TOM YHCJIe IIU(PPOBBIC CPEACTBA

OK | IlmanupoBath u YMenns:

03 | peanu30BBIBATH OTIPENIeNIATh aKTYyaJIbHOCTh HOPMAaTHUBHO-IIPABOBOM JIOKYMEHTAIIUH B
coOCTBEHHOE npodecCHOHAIBHON e TebHOCTH
NpO(ECCHOHATBHOE | IPUMEHSTH COBPEMEHHYIO HAYYHYIO PO(PECCHOHATBHYO

" JIMYHOCTHOC

TEPMHUHOJIOTHIO




pa3BuTHE,
MPEIITPUHIMATEIHC
KYIO JIEATEIbHOCTD
B

OTIPECIIATH U BEICTPAUBATh TPACKTOPHH MPODECCHOHAIEHOTO
pPa3BUTHS M CaMOOOpa30BaHMS

BBIABJIATH JOCTOMHCTBA U HCAOCTATKH KOMMCp‘ICCKOﬁ naCHu

OMpeaACIATh MHBECTUIIMOHHYTO IMTPHUBJICKATCIIbHOCTHE KOMMEPUCCKUX

pOo(ECCUOHATILHON | miel B paMKax NpodeCCUOHATLHOMN JAESATENBHOCTH, BBISBIIATH
cepe, WCTOYHHUKH (pMHAHCHPOBAHUS
HCIIOJIb30BaTh MPE3EHTOBATH HJIEH OTKPBITUS COOCTBEHHOTO JIeNa B
SHaHHA IO npodecCHOHAILHON IeATEIbHOCTH
TIPaBoOBO 1 OTIPECIISATh HCTOYHUKH JIOCTOBEPHON NPaBOBOM WH(MOpMAIIHH
¢uHaHCOBOI COCTaBJISITh Pa3IMYHBIC TPABOBBIC JOKYMEHTHI
TPaMOTHOCTH B HAXOIUTh HHTEPECHBIE TIPOEKTHRIE MIEH, TPAMOTHO HX
PasIMaHBIX (dhopMynHpOBaTh U TOKYMEHTHPOBATh
JKU3HCHHBIX OLICHUBATD JKU3HECTIOCOOHOCTH MPOEKTHOM UIEH, COCTABIIATD TUIAH
CUTYaLUAX npoeKTa
3HaHusn:
COJIepyKaHUE aKTyaJIbHON HOPMAaTUBHO-IIPABOBOM TOKYMEHTAINH
COBpEeMEHHasl Hay4yHasl ¥ podeccHoHaNbHas TEPMUHOIOTUS
BO3MOXXHBIE TPACKTOPHU NMPO(HECCHOHATIBHOTO Pa3BUTUS U
caM000pa3oBaHHS
OCHOBBI ITPeIITPUHIMATENIBCKOMN IEATEIbHOCTH, IPAaBOBON U
(MHAHCOBOH IPaMOTHOCTH
IpaBuIIa pa3pabOTKU IPEe3eHTALUN
OCHOBHBI€ ATaIlbl Pa3pabOTKU U peaIn3aluy MPOEKTa

OK | DddexrurO YmeHus:

04 B3aUMOJIEWCTBOBAT | OPraHU30BBIBATH PA0OTY KOJUICKTHBA U KOMaH bl
b ¥ paboTath B B3aUMOJIEMCTBOBATH C KOJUIErAMHU, PYKOBOJCTBOM, KIIMEHTAMU B XOJIE
KOJIJICKTHUBE H Hpo(ecCHOHATIBHOM IEATEIILHOCTU
KOMaH[IC 3Hanus:

TICUXOJIOTHYECKHE OCHOBBI JIEATEIbHOCTH KOJJIEKTHBA
MICUXO0JIOTHYECKHE OCOOCHHOCTH JIMYHOCTH

OK | OcyuiecTBiiTh Ymenus:

05 | ycrayou TPaMOTHO U3J1araTh CBOM MBICIH U 0OPMIISATH JOKYMEHTHI IO
MUCHBMEHHYIO npodecCHOHAILHON TeMaTHKE Ha FOCYJAPCTBEHHOM SI3bIKE
KOMMYHHKAIIMIO HA | IPOSIBISTH TOJEPAHTHOCTh B pabodyeM KOJJIEKTHUBE
TOCyAapCTBCHHOM 3]{31{“;[;
si3bIKe POCCHICKON | mpaBuma oopMIIeHHs TOKYMEHTOB
denepanuu ¢ MIPaBWJIa TIOCTPOSHHSI YCTHBIX COOOIIEHUHA
y4a€TOM OCOOCHHOCTH COIMATIBHOIO U KYJBTYPHOTO KOHTEKCTa
0COOEHHOCTEH
COILIMAJIBHOTO U
KYJIETYPHOTO
KOHTEKCTa

OK | IlposiBisTh Ymenus:

06 rpaX/IaHCKO- MPOSIBIISITH IPAKAAHCKO-TATPHOTHYECKYIO MTO3UIIHIO
NaTPUOTHYECKYIO JIEMOHCTPHPOBATh OCO3HAHHOE MOBEICHUE
no3uiuto, ONUCHIBATh 3HAYMMOCTh CBOEH CHEIUAIIBHOCTH
AEMOHCTPUPOBATh NPUMEHSTH CTaHIAPThl AaHTUKOPPYIIIMOHHOTO ITOBEACHUS
OCO3HaHHOE SHAHMS:

TIOBC/ICHUC Ha CYUTHOCTh IPAKAAHCKO-TIATPHOTHUYECKON TTO3UIIHH

OCHOBC TPaJULHOHHBIX 00LIEYEIOBEYECKUX IEHHOCTEH, B TOM YUCIIE C YUETOM
TpaANIIMOHHBIX rapMOHH3AIMH MEKHAIIMOHATBHBIX M MEKPETMTHO3HBIX OTHOIICHHH
00111e4eTI0BEYeCKUX

LICHHOCTEH, B TOM
YHUCJIE C YICTOM
rapMOHU3AIUU
ME)KHAITMOHAJIbHBIX

3HAYNMOCTbD HpO(i)eCCHOHaHBHOﬁ JCATCIIBHOCTH IO CIICIUAJIBHOCTHU

CTaHAAPTHl AHTUKOPPYMIIMOHHOTO MTOBEJACHNS 1 TIOCIIE/ICTBUS €TO
HapyLIeHUs




" MCIKPCIUTUO3HBIX

OTHOIICHUH,
NPUMEHATH
CTaHJapThHI
AQHTUKOPPYILMOHH
Oro NOBEACHUS
OK | CopneiicTBOBaTh YMeHus:
07 COXPaHEHHUIO cOOJIFOIaTh HOPMBI IKOJIOTHYECKOH 0€30IaCHOCTH
OKpY Karouie OIIpeNIeIATh HAIIPABJICHUS pecypcocOepekeHHsI B paMKax
cpenpl, npodecCHOHAIBHON AESTEIbHOCTH IO CIEHNATIbHOCTH
pecypcocoepexenu OpraHU30BHIBaTh NPO(eCcCHOHATBHYIO AEATEILHOCTD C COOII0IEHIEM
F0, IPUMCHATD NPUHIMIIOB OEPEKIMBOTO MPOU3BOICTBA
3HaHMs 00 OpTraHu30BHIBAThH MPO(PECCHOHATHFHYIO NeSTENTFHOCTD C YI€TOM 3HAHUN
U3MCHCHHU 00 M3MEHEHUH KIMMAaTHIECKUX YCIOBHHA PETHOHA
KiuMmara, 5 ¢EeKTUBHO JIeiiCTBOBAThH B YPE3BBIYAHHBIX CUTYAIHSIX
HIPUHIHIIBI 3Hanus:
GepexTHBOro HpaBuIIa SKOJIOMMYECKOM O€30IIaCHOCTH TIPH BEAECHUU
HPOU3BOJICTBA, poeCCHOHANBHOMN EATENLHOCTH
PPeKTHBHO OCHOBHBIE PECYPCHI, 33/1eiiCTBOBAHHBIE B MPO(heCcCHOHATBHOH
ACHCTBOBATE B NEeSITeTbHOCTH
HpESBBIMAMHBIX IyTH 00ecIeYeH s pecypcocOepekeHns
CHTYaIusix IPUHLMIIEL OEPEKIMBOrO IPOU3BOICTBA
OCHOBHbIE HalpaBJICHHUsI M3MEHEHUS KIIMMATUIECKUX YCIOBUI peruoHa
MpaBUJIa IOBEACHUS B YPE3BbIYAMHBIX CUTYAIHSIX
OK | Hcnonb3oBath YMeHus:
08 | cpenctsa UCIIOJIb30BaTh (PU3KYJIBTYPHO-0310POBUTEIIBHYIO ACATEIBHOCTD IS
buznueckoit YKPEIUIEHUs 310POBbS, TOCTIKEHUS KU3HEHHBIX U
KYJBTYPBI IS npodecCHOHAIBHBIX LeIei
COXpaHCHHUA U NPUMEHSTh paliOHATIbHBIE TPUEMBI IBUTATEIbHBIX (DYHKIUH B
YKpPEIUICHHS npoecCHOHANIBHOM AeATEIbHOCTH
310pOBBA B MOJIE30BATHCS CPEACTBAMU MPOPIIAKTHKA TIEPEHATIPSDKEHUS,
nponecce XapaKTEPHBIMHU JIJIs1 JAHHOW CIEMAIIbHOCTH
HpO(beCCHOHaHBHOﬁ B3HaHUA:
ACATCIIEHOCTH 1 poib GU3NIECKON KyIbTYPHl B OOIMIEKYIBTYPHOM, MPO(EeCCHOHATHHOM
MOAICPAKAHUA Y COLMAIPHOM Pa3BUTHH YEJIOBEKa
HE0OX0MMOro OCHOBBI 3JIOPOBOr0 00pa3a KU3HU
ypoBHA ycIoBus MPO(ECCHOHATBHON JIEITETBHOCTH U 30HBI PUCKA
(usuueckoit (U3MYIECKOTrO 310POBbs VISl CIIENUATBLHOCTH
TIOATOTOBICHHOCTH | oheneTRa MpOUIAKTHKHM TIEPEHATIPSIKEHHUS]
OK | Ilonp3oBatbes YMeHus:
09 npodeccuoHaTbHON | IIOHUMATh OOLIMI CMBICI YETKO MPOU3HECEHHBIX BBHICKA3bIBAHKMI HA
JOKyMEHTallMel Ha | U3BECTHBIC TeMbI (IpodeccroHanbHbIC U OBITOBBIC), TOHUMATh TEKCTHI
TrOCyJapCTBEHHOM | Ha 6a30BbIie MPOQECCHOHATBHBIC TEMbI

1 MHOCTPAHHOM
A3BIKax

y4acTBOBaTh B JAMAJIOTaX Ha 3HAKOMBIE 00IIHE 1 MPOodecCHOHANBHBIE
TEMBI

CTPOUTH POCTHIC BBICKA3bIBAHUSA O cebe 1 0 cBOEH HpO(l)GCCHOHaHBHOﬁ
JACATCIIBHOCTHU

KpaTKO 0OOCHOBBIBATh M OOBSICHATH CBOM IEHCTBUS (TEKyIINE U
TUIAHAPYEMBIE)

MMUCaThb IMMPOCTLIC CBA3HBLIC COO6H_IGHI/I$I Ha 3HAKOMBIC NJIN
HHTCPCCYIOMIUC HpO(i)CCCI/IOHaIIBHLIe TCMBI

3HaHud:

MpaBuJjIa MOCTPOSHUS MTPOCTHIX U CIOXKHBIX MPEII0KEHNN Ha
podecCuOHAaIbHBIE TEMBI

OCHOBHBIE 00IIEYIOTPEOUTENBHEIE IIIarojbl (OBITOBAS H
poh)ecCHOHAIbHAS JICKCHKA)




JICKCHUYESCKUI MHHUMYM, OTHOCSIITHICS K OMTUCAHHUIO MPEIMETOB,
CPEJICTB U MPOIECCOB MPOhecCHOHATLHON JICATEILHOCTH

0COOCHHOCTH MPON3HOIICHHUS

ImpaBuJjia YTCHHUA TCKCTOB HpO(beCCHOHa.]'ILHOﬁ HaIpaBJICHHOCTHU




4.2. IlpodeccnoHaJbHBIE KOMIETECHIIUHT

Buabl nesiTeJJbHOCTH

Koa n HaumeHoBaHMe
KOMIICTCHIINH

IToxka3aTesin 0CBOEHUS KOMIIETEHIIUU

Paspaborka kona aiis
HCKYCCTBEHHOT'O
HHTEJIEKTa

[IK 1.1. ®opmuposats
AITOPHUTMEI pa3pabOTKH
MPOTPaMMHBIX MOJYJIeH B
COOTBETCTBHU C
TEXHUYECKUM 3aJaHUEM.

HaBbIkn:

Pa3paboTku, ONTUMH3AINH U OTIEHKA
CIIOKHOCTH aropuTt™MoB Jyuisi U -niporpamm.

HUcmions3oBanus 6uOIMOTEK U
WHCTPYMEHTOB JIJIsl paOOTHI C aJITOPUTMAMHU
W TaHHBIMH.

[MpuMeHeHus: CTPYKTYP JaHHBIX (JIepPEBbS,
rpadbl, CIIUCKM) JUTsI peain3aliuu
ANTOPUTMOB.

YMmenns:

AHaJ'II/I3I/IpOBaTL TCXHHUYCCKHUC 3aJaHuA 1
BBIABJISATH TpC6OBaHI/I$I K aJiIrTOpUTMaM.

[IpuMeHsATH METOABI AITOPUTMUBALINU TS
pelIeHus 3aa9 IpoTrPaMMHPOBAHUSI.

Pa3pabaTbIBaTh ONTUMAJIBHEIC ATOPUTMBI
JUTsl peleHus 3aaa4 B oosactu MU

3HaHuA:

OCHOBHBIE METOBI M MTOIXOIBI K
MTOCTPOEHUIO ATOPUTMOB (TUIIOBBIE
MOMCKOBBIE AJITOPUTMBI)

[Tpuanume! 3¢ dhekTrBHOI 00paboTKN
JTAHHBIX.

S3bIKM TPOrpaMMUPOBAHMSL, TPUMEHSAEMBIE
JUTsl pa3pabOTKH aJITOPUTMOB

[IK 1.2. Pa3pabaTsiBaTh
POrpaMMHBIE MOJYJIU B
COOTBETCTBHUU C
TEXHUYECKUM 3a]JaHHEM.

HaBrbikn:

Pa3pabotku mogynsHBIX MU-cricTeM,
COOTBETCTBYIOIIUX TPEOOBAHHSIM
HPOU3BOIUTEILHOCTU U 0€30IaCHOCTH.

Buenpenus paspadboranneix UM-monyneii B
KOMIIJICKCHbIE IPOTrPaMMHbIE CHCTEMBI.

OnTuMu3aImy Koja u paboThl ¢
uHTepdericaMu ISl B3aUMOJICHCTBHS MEXK LY
MOAYJISIMU.

YMmenns:

Peanu3oBeIBaTh MpOrpaMMHbIE MOAYJIH HA
OCHOBE TPeOOBaHHH TEXHHYECKOTO 33 JaHHSI.

Co0imo1aTh MPUHIIHITEI YUCTOTO KO/
(Clean Code)

Hcnosnp30BaTh cTaHaapTHBIC OUOJIMOTEKH U
(GpeMBOPKH JIJIsl YCKOPEHUS pa3pabOTKu.

3HaHuA:

[IpuHIUIIBEI MOAYTIBEHOTO
MIPOTPaMMHUPOBAHUISL.

SI3BIKM TPOTPaMMHUPOBAHUS TS pa3paboTKH
MOJyJIeH.

CrannaptHble QpeiiMBOpKH 1 OMOIMOTEKN
Ju1st padotsl ¢ M.

[K 1.3. Opopmmsts
MIPOTPaMMHBIN KOJ B
COOTBETCTBHHU C
TEXHUYECKUM 33]JAaHHUEM.

HaBbiku:

Odopmienns, TOKyMEHTUPOBAHHUS U
CTPYKTYpPUPOBaHUS KOJIa 71l MOCIENYIOMEN
MO IIEPAKKH.




Hcnons3oBaHus HUHCTPYMCHTOB
CTaTHYCCKOI'0 aHaJIM3a KoJa JJIs BbhIABIICHHUA
OIIHOOK U YIYyUHIICHUA Ka4CCTBA.

PaboTsI ¢ cuctemMamu AOKYMCHTHUPOBAHUA
KoJa.

YMmenns:

OdopMIIAITE KOZT B COOTBETCTBHH C
MPUHATHIMH CTaHAAPTAMHU U TPEOOBAHUSIMH.

JlokyMeHTUpOBaTh pa3pabOTaHHBIH
MPOTrPaMMHBIN KOJI.

Co0iro1aTh COrIaleHus O HAaNMEHOBAHMIX
MEPEMEHHBIX, PYHKIIUH U KIIACCOB
(mampumep, PEP8 mns Python).

3Hanus:

OCHOBHBIE IIPUHIOMUIILI YUCTOI'O KOAA.

CraHaapTsl U MPAKTHKHA JOKYMEHTHPOBAHHSI
MPOrpaMMHOTO 00ECIICUCHHUSI.

WNHcTpyMeHTBI AJ11 aBTOMaTHYECKOM
IIPOBEPKU KauecTBa KOJa.

IIK 1.4. Ucnons3oBath
CHUCTEMY KOHTPOJI BEpCUI
MIPOTPaMMHOI'0 KoJa €
y4eToOM 00eCIIeUeHUs
BO3MOXHOCTH OpPTraHH3aLUuH
TPYNIOBO# pa3paboTKu.

HaBbIkn:

VYrpaieHus: IpOEKTaMH C UCII0JIb30BAHUEM
CUCTEMBI KOHTPOJISI BEPCUI TOTja MOKHO
IPOCTO AJIs1 OpTaHU3aLMKA KOMaHIHOM
paboThL

Paspemenns KOHPIMKTOB IPH CIUSTHAN
BETOK M HCIONb30BaHus pull request ams
pELeH3UPOBaHUS KOJia.

Hacrpoiiku nponeccos CI/CD mst
ABTOMATHYECKOI'O TECTHPOBAHMS U
pa3BepThIBaHMs KOJIA.

YMmeHnusa:

PaboTath ¢ cucremMmamMu KOHTPOJISI BEPCHit
JUIS YIIPAaBJICHUS IPOESKTAMH

Opranu3oBBIBaTh COBMECTHYIO pabOTy Ha
MIPOEKTOM 4epe3 BETKH Pa3pabOTKH U
CIIASHHUE U3MEHEHUN.

Paspemarb KOH()IMKTHI IPU CIUSHUU KOJA.

3HaHuA:

[MpuHIMITEL pabOTHI pacpeieIeHHbIX
CHCTEM KOHTPOJISL BEPCUI.

OcCHOBHBIE KOMaH/Ibl ¥ OIIEpaLiU B CUCTEME
KOHTPOJIsI BEPCHH.

Mertoasl pa3penieHuss KOH(PIUKTOB B X0JIe
IPYIIOBOH pa3paboTKH.

[IK 1.5. BeInOAHATE OTHAAKY
MIPOTPaMMHBIX MOAYJIEH C
HCIIOJIb30BAHUEM
CIIeIUATN3UPOBAHHBIX
MPOTrPaMMHBIX CPENICTB.

HaBrbikn:

OTiagku NporpaMMHBIX MOZYJIEH C
WCIIOJIb30BAHHMEM IONIArOBOH MPOBEPKH.

[IpumeneHust METOIOB JIOTHUPOBAHUS U
npoGUIUPOBAHUS IPOU3BOIUTEIBLHOCTH.

Hcnons3oBaHus CIICUAJIbHBIX CPEACTB IJIL
OTJIa KW MHOT'OITOTOYHBIX IPOI'paMM.

YMmenusa:

Hcnonb30BaTh MHCTPYMEHTHI JJ151 OTJIQAKH
MIPOrpaMMHOI0 KOJIA.

WnenTrdumpoBath 1 UCTIPABIISATH OMIMOKH
B [IpOrpamme.




HpI/IMCHHTL MCTOJbI JIOTUPOBAHUA IJIA
dHaJIM3a BBIIIOJIHCHUS IIPOIrpaMM.

3Hanus:

[TpuHIUITEL paOOTHI OTIATYMKOB U
JIOTUPOBAHUSL.

CrocoOBI BEISIBIICHHUS OIMMMOOK B TIPOTpaMMe
(oTnmaaka mo maram, TOYKH OCTaHOBA).

I/IHCprMCHTI)I JJIA OTJIaAKKW KOJa.

[TpuHIUITEL PaOOTHI OTIIATYMKOB U
JIOTHPOBAHUSL.

IIK 1.6. Beimmonssats
TECTUPOBAHUE
MIPOrPaMMHOTO KOJa.

Hasbiku: |

BrInoTHEHHS CTaTHYECKOTO TECTUPOBAHHUS
MPOrPaMMHOTO KOZIa Ha TPEAMET
BBISBIICHUS OIIMOOK/Ie(heKTOB aTOPUTMOB,
B TOM YHCJIC — Ha HAJTMIHe 00pabOTKH
HCKJIIOYEHUN

Brinmonnenus TCCTUPOBAHUA IIPOTrPAMMHBIX
MO,Z[YJ'IGI\/’I B COOTBCTCTBHHU C TCCT-IIJIAHOM

FeHepHpOBaHHﬂ TCCTOBBIX JaHHBIX

Brimonaenus HWHTCTPpalluOHHOT'O
TCCTUPOBAHUA B COOTBETCTBUM C 3aJaHUEM

BeinonHeHns perpecCuoHHOro
TECTUPOBAHMsI B COOTBETCTBHUHU C 33JJaHUEM.

YMmeHnusa:

[TpoBOAKUTE pa3nHUHBIC BUIBI TECTUPOBAHUS
(FOHUT-TECTHPOBAHUE, HHTETPALIMOHHOE
TECTUPOBAHHE).

BBINONHATE HACTPONKU OKPYXKEHUS T
MTOJATOTOBKY TECTOBBIX JAHHBIX

DUKCUPOBATH PE3YIIbTATHI BBIIIOIHEHHS
TECTOB U MOJTOTaBJINBATh OTYETHI O
pe3ylpTaTax TeCTOB.

OnpenensiTe ypOBeHb KPUTHIHOCTH
Jie(heKTOoB.

PazpabaTbiBaTh aBTOMATH3UPOBAHHBIE
TECTHI JUISl TECTUPOBAHUS MOIYJICH H/WIH
OTIENbHBIX QYHKIUH

BoccranaBiuBaTh OKpYKEHHE M TECTHI
rociie coost

3Hanud:

TGXHI/IKy BBIITOJIHCHUS TCCTOBBIX IIPOTOHOB

MCTO,[[I)I W NIOAXO0JbI K HAITMCAHHUIO TCCTOB.

HNHCTpyMEHTHI 7151 TECTUPOBAHUS
IPOrpaMMHOI0 KOJ1a.

TIK 1.7. CocTaBiadaTh
TECTOBBIE CIICHAPHH.

HaBrbikn:

Pa3paboTky TECTOBBIX CIIEHAPHEB B
COOTBETCTBUH C TECTOBBIM IIJIAHOM
(TecTupoBaHUE IPOU3BOIUTEIIHFHOCTH,
HaaexHoctu, Ul-TectupoBanue), B TOM
YHUCIIe ¢ IPUMEHEHUE CPEACTB
ABTOMATHU3AIMH MPOCKTUPOBAHUS.

Pa3paboTKy TECTOBBIX MAKETOB W 3aTaHHIA
Ha BBINOJHEHHUE TECTUPOBAHMUSL.

OI.[CHKI/I TCCTOBBIX NAHHBIX Ha IIPEAMET
ITOKPBITUA CTPOK U IMMOKPBLITHA BeTBei/‘I,
BBITIOJIHATH BaJIMAAIWIO JaHHBIX




YmMmenus:

[IpoexkTrpoBaTh TECTOBBIE CIICHAPHH Ha
OCHOBE TECTOBBIX IJIAHOB.

Pa3pa6aTI>IBaTI> TCCTOBBIC ITIAKCTHI U 3aJaHUA
Ha BBIINOJHCHUC TCCTUPOBAHUA.

Hcmons30BaTh m1a0I0HBI TSI HATHCAHUS
TECT-KEHNCOB.

O1eHnBaTh PUCKU TTpH OT60pC TCCTOB IJIA
PErpeCCUOHHOr0 TCCTUPOBAHUA.

OHCHI/IBaTL TECTBI Ha COOTBCTCTBHUEC LCIIAM
TECTUPOBAHUS.

3HaHuA:

I_IGJ'II/I, 3aJa44 U BUAbl TCCTUPOBAHMUS.

JKu3HEHHBIN UK TedeKTa.

ITonsiTue cTpateruu TectupoBanusi. OCHOBBI
TeCT-AU3aiHa: TECTOBBIN CLIEHAPUH,
TECTOBBII MAKET, YEK-JIUCT, OCHOBHBIE
11a0JIOHBI.

OCHOBHBIE MHCTPYMEHTHI IPOCKTUPOBAHUS
TECTOB.

AIMUHHCTpHUpPOBAHNE
0a3 JaHHBIX

IIK 2.1. BeiBisITH
MPOOJIEMBI, BO3HUKAIOIIVE B
mpoliecce dKCIuTyaranuu 6a3
JIAHHBIX.

HaBbIkn:

Unentudukanmm npobiem, CBI3aHHBIX C
HOPMAaJTBHBIM (YHKIIMOHHPOBAHUEM 0a3bl
JaHHBIX.

BoccranoBieHus CUCTEMEL.

YMmenns:

[IponsBoauTh naCHTH(UKAIINIO TIPOOIIEM,
CBSI3aHHBIX C HOPMAITBHBIM
(YHKIMOHUPOBaHKEM 0a3bl TaHHBIX

[IpuHUMATE pemeHus Mo JIOKATH3AIHN
npo0JieM, CBSI3aHHBIX ¢ HOPMaJIbHBIM
(YHKIMOHUPOBaHKUEM 0a3bl TaHHBIX

JIOKyMEHTHpPOBATh BHEIITATHBIE CUTYAIH
CBSI3aHHBIE C HOPMAJIBHBIM
(YHKIIMOHUPOBaHKEM 0a3bl IAHHBIX

3Hanus:

OCHOBHBIE KO/JIbI OIIMOOK ITpH padoTe ¢
0a30i1 TaHHBIX

MeTo/Ibl ¥ CpeICTBa YCTPAHECHHUS OITHOOK,
BO3HUKAIOIIUX MK padoTe ¢ 0a30H TaHHBIX

[IK 2.2. OcyuiecTBisTh
MIPOLIEAY PBI
aJIMUHUCTPHUPOBAHUS 0a3
JAHHBIX.

HaBrbikn:

AMHHUCTPHPOBaHUsL cepBepa 0a3 TaHHbBIX

VYdacTus B aIMUHUCTPUPOBAHUH OTICIBHBIX
KOMITOHEHT CEPBEPOB

YMmenusa:

Ocy11ecTBIATE OCHOBHBIE (PYHKIIMH O
aMHUHUCTPUPOBAHMIO 0a3 TaHHBIX

HacTpauBaTs nonutrkn 6€301acHOCTH TIpU
pabote ¢ cepBepoM 0a3 TAHHBIX

3HaHuA:

TeHI[eHLII/II/I Pa3BUTUSA 0aHKOB JaHHBIX

TexHOJIOrHI0 YCTAHOBKH U HACTPOHKH
cepBepa 0a3 TaHHBIX

TpeboBanus k 6e30nacHOCTH cepBepa 0a3bl
JIAHHBIX

Tennenuu pa3BuTHs OAHKOB TaHHBIX




[IK 2.3. TIpoBoauTh ayaut
cucreM Oe3omnacHoCTH 6a3
JIAHHBIX C UCTIOJIb30BAHUEM
PETJIaMEHTOB 10 3aIUTe
nHpOpMaITIH.

HaBrIkn:

JIOKYMEHTUPOBAHUS pE3yIbTATOB Ay TUTa
0e3omacHOCTH HH(pOpMaITuu

Ucnonb3oBanus mpoueypsl pe3epBHOTO
KOIUpoBaHus 0a3 JaHHBIX

Hcnonp3oBanus nmpoueypst
BOCCTAHOBJICHUS 0a3 JaHHBIX

YMmenus:

JlaTh HE3aBUCHMYIO OLICHKY YPOBHS
0e30MacHOCTH

[Ipon3BoaHTE periaMeHTHOE OOHOBIICHHUE
MPOrPaMMHOT0 00eCTICUCHUS

PazpabatbiBaTh epeueHb PEKOMEHIAINHN 110
JanpHeunmen skcryatanuu b1 ¢
MAaKCUMaJIbHOM 3alllUTON XpaHsIiencs
WHPOpPMALIUH.

3HaHuA:

[IpoTokoms! 6e30MmacHOCTH pHU padoTe ¢
0a300 1aHHbBIX

MeTo/IpI ¥ CpeICTBa 3alUThl HH()OPMAIUU
OT HECAHKIMOHUPOBAHHOIO TOCTYIIA

YpoBHH yrpo3 0€30IMacHOCTH HHPOpMAITUH

[IK 2.4. ®opmupoBath
TpeOOBaHMSI XPaHHIIHII]
OaHKa JaHHBIX I
oOydeHusl.

HaBrikn:

[ToAroTOBKM TOKYMEHTALIUH 110
(hopMHUPOBaHUIO TPEOOBAHUI XPAHUITHIIL
0OaHKa JaHHBIX

YMmenns:

[IpousBoauts hopMupoBanue TpeOOBaHUH K
00paboTKe JIAaHHBIX M UX U3BJICUCHHUIO;

3HaHuA:

DopMbI TOKyMEHTOB, HEOOXOTUMBIX IS
(hopMHUPOBaHUSI, BEACHHUS U UCITOIL30BAHMUS
0OaHKa TaHHBIX

TIK 2.5. IloaroraBiuBaTth
JIaHHBIE U1 036l 3HAHUIA.

HaBrbikn:

IMpoekTrpoBaHuUs, pa3pabOTKH U
JKCIUTyaTaluu 0a3 TaHHBIX

YMmenusa:

Jl06aBnATh, yIANATh U U3MEHSTh TAHHbIC B
0a3e JaHHBIX;

IIpousBoauTh OnEpanu 10 UMIOPTY U
9KCIOPTY JaHHBIX B PA3JIUUHBIX (hopmarax

3HaHuA:

TuIbl TaHHBIX XpaHEHUST HHPOPMAIIUH B
0ase JaHHBIX

OOy4eHHe TOTOBBIX
Moaeen
HCKYCCTBEHHOTO
HHTEJIEKTa

IIK 3.1. Ocy1iecTBIsITh
BBIOOP FOTOBBIX MOJICTICH
HCKYCCTBEHHOT'O MHTEJICKTA.

HaBbIkn:

[ToGopky 1 HACTPOHKHM TOTOBEIX MOJIENEH
NU ¢ yuyeToMm moCTaBIEHHBIX 3a/1a4,
aHaJn3a Pe3yJIbTaTOB WX MPUMEHCHHS.

YMmenusa:

AHanu3upoBaTh 3a/1a4M I BEIOOpa
MOAXOASIINX TOTOBBIX Mojeiieit M,
YYIUTBIBATh UX OTPAHUYCHUS U
BO3MOKHOCTH.

3HaHuA:




OCHOBBI METOZIOB MAIIIMHHOTO O0YYEHUS,
MIPUHITUIIBI Pa0O0THI TOTOBBIX Mojenei 1,
WX BUABl U IPUMCHCHUSI.

SI3BIKHM TPOTPaMMUPOBAHUS, UCTIOIH3YEMBIC
g UA.

IIK 3.2. ®opmuposars | HaBbIkH:
cLieHapuM 00yueHus roToBbIX | Co31aHus ClieHapUeB O0YUCHUS,
MOJEICH  HCKYCCTBEHHOIO | MOATOTOBKH JAHHBIX JJIS OOYYCHHUS,
HHTEIJICKTA. HACTPOMKY TUIIeprapaMeTpoB st
JIOCTIKECHHSI ONTHMAaJIHbHOTO Pe3yIbTara.
Ymenus:
PaspabatbiBaTh clieHapuu 00y4YeHUS,
OTIPEeIATH MapaMeTPhl O0yUEHUS IS
pa3IMYHBIX TUIIOB Mojieneit .
3HaHus:
MeTo/Ipl ¥ CTpaTeTul 00YUYCHUS MOJISIICH,
THUTIBI JAHHBIX U1 00yYEHUs], METOTBI
MIPEABAPHUTEIHLHON 00pabOTKH JaHHBIX.
IIK 3.3. [IpoBoguts | HaBbikM:
oOyuenne u mnociaenymouryto | [Ipomecca 0OyueHus Moeleii Ha
KaITnOPOBKY FOTOBBIX | IMMOATOTOBJICHHBIX JTaHHBIX, IPUMEHEHUS
MOJEJIe  HCKYCCTBEHHOIO | METOJIOB KAIMOPOBKH IS YIIYUIICHUS
HWHTEIUICKTA. TOYHOCTU MOJIENEMN.

YMmeHnusa:

HactpauBats nponiecc o0y4ueHs, BEIOUPAThH
HOAXOMISIINE TATACEThl K KOPPEKTHPOBATH
rapaMeTpsl 00yUYeHHMs JUIsSI KaTHOPOBKH.

3HaHud:

[TpUHIUIIEL 1 aNTOPUTMBI 00YYEHHS
Mozesel, MeTO bl OIIEHKH Ka4ecTBa
MoJieNieH, KPUTEPUH KATHOPOBKH.

[IK 3.4. KonrtponupoBarb
pe3yabTaT 00y4eHHUsI.

HaBbIkn:

Onenku 3 PEeKTUBHOCTH 00yUIEHHBIX
Mozesel, KOpPEKTHPOBKH 00yUIEHUs IPU
HEoOX0IMMOCTH, aHAIN3a OIIHOOK U
yIy4IICHUE MOJIEIIH.

YMmenns:

Ocy11ecTBIATE MOHUTOPHHT KauecTBa
00yueHHs MOJICTIEH, BBISBISTH OTKJIOHEHHS
U po0JieMbl B pe3yJIbTaTax paboThl.

3HaHuA:

MeTo/1bl OLIEHKH MPOU3BOIUTEIHLHOCTH
MoJIeJIel, METpUKH KayecTBa (accuracy,
precision, recall u T.11.).

K 3.5. OdopmnsTh
pe3yabTar MIPOBEICHUS
MPOLIEAYPBI O0YUCHHSL.

HaBrbIkn:

Co3aaHus OTYETOB 110 00YUEHHUIO MOJIENEH,
WCTIOJIb30BaHMSI UHCTPYMEHTOB JIJIS
Buzyanuzauuu (Matplotlib, Seaborn) mis
HarJSTHOTO MPENICTABICHHUS IaHHBIX.

YMmenusa:

IToaroraBnuBaTh OTYETEI U
JIOKYMEHTHPOBATh PE3yJIbTaThl PA0OTHI C
moaensmu MU, nucnonb3ys cTaHaapThl U
TpeOoBaHUS K 0OPMIICHHIO.

3HaHud:




®dopmaThl ¥ CTaHAAPTHI NPEACTABICHUS
pe3yIbTaTOB pabOTHI MOJIEIEH,
WHCTPYMEHTHI [Tl BU3YaIH3allUU JaHHBIX U
pe3yJIbTaTOB O0YYCHHUSI.

IIK 3.6. ®opmuposats | HaBbIku:

3anpocel A pa®oTel ¢ | DOpMUPOBAHUSI 3aIIPOCOB JUTS TOTYUCHHUS U

HCKYCCTBEHHBIM aHau3a JaHHBIX, IOCTPOCHNUS TPaQUKOB U
HHTEIJIEKTOM € LEIbI0 | JuarpaMm Ui BU3yalHu3alyu pe3yibTaToB
BHU3yaJIN3allUH 1aHHBIX. pabotst M.

YmeHnus:

DopMHUPOBATH 3aMPOCHI JJIS MOTYUCHUS
JaHHbIX U3 monenen MU, npencraBisaTe
pe3yNbTaThl B BUE TpahUKOB M TAOJIHII.

3Hanus:

OCHOBBI 3aIIPOCOB JJIs aHATHM3A U
00paboTku nanubx, SQL, NoSQL 6a3bt
JAHHBIX, HHCTPYMEHTBI BU3YaJIH3AIINN
JIAHHBIX.







