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Paznen 1. LEJIU ITPOXOXIEHWA ITPAKTUKHN

[{enbro TPOXOXKACHHS TPAKTHKHU SIBISETCS IOCTHIKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOydYeHUS,
COOTBETCTBYIOIIMX ycTaHOBJICHHBIM B OITOIT komMneTeHusIMm:

Konu Kox n HaumeHoBanue Pesynbrarel o0ydeHus

HAaNMMEHOBAHUE | MHAMKATOPA JOCTUKEHHUS

KOMIIETCHIINU KOMIIETCHIIUHU
1. YK-3 VK-3.1 ITonumaer 3HAHMA: 3HAET OCHOBHbBIE KOHLIENIMH MEKIMYHOCTHBIX 1
Cnocoben OCHOBHEIE aCIIEKTEI IPYIIOBLIX KOMMYHHKAIIAN
OCYIIECTBIISAT MEXXJIMYHOCTHBIX U yMeHusi: YMEET HCIOJIb30BaTh OCHOBHBIC KOHICTIIIHH
COIUAJIbHOE IPYIHOBBIX KOMMYHHUKALMil |MEKIMIHOCTHBIX ¥ TPYTIIOBBIX KOMMYHHKALHH
B3aUMOJIECHCTBUE HaBBIKH: BiajeeT HaBBIKAMU MEKINYHOCTHEIX U

U pean30BbIBATh
CBOIO POJIb B

TPyNIIOBBIX KOMMYHUKAIMH

YK-3.2 [IpumeHseT MeTOIbI

3HAHHUA: 3HaCT OCHOBHbBIC METOAbI KOMaHIAHOI'O

KOMaH/ie KOMaHHOT'O B3aUMOJICUCTBUS
B3aUMOJICUCTBHUS yMeHusi: YMeeT UCI0JIb30BaTh OCHOBHBIE METO/IbI
KOMAaHJTHOTO B3aHUMOJECHCTBUS
HABBIKU: BnajgeeT npakTHYECKUMHU IpUeEMaMu
WCIIOJIb30BaHMs METO/I0B KOMAaHHOT'O B3aMO/IEHCTBUS
2. VK4 VYK-4.1. Beibupaer Ha 3HAHUS: 3HAKOM C KOMMYHUKAaTUBHO MPUEMIIEMBIM
Criocoben rOCY/IapCTBEHHOM SI3BbIKE CTHJIEM U CPEJICTBAMHU B3aUMOICHCTBHS B OOILICHUH C
OCYIIECTBIATH P® u unoctpaHHOM(-bIX)  |[I€IOBBIMM ITAPTHEPAMHM
JIEIIOBYTO A3bIKAX KOMMYHHKATHBHO |yYMEHHsI: Y MEET UCIONIb30BaTh KOMMYHUKATHBHO
KOMMYHHKAIIMIO B |IpHEMIIEMbIE CTHIIb U MPUEMJIEMBIN CTUIIb U CPEJICTBA B3AUMOJICHCTBUS B
YCTHOM U cpencTBa B3auMoieiicTBusl |OOIIEHUH C JIETIOBBIMU [TAPTHEPAMH
NMCbMEHHON B OOLIEHUH C JETIOBBIMU HaBBIKHU: BrajgeeT npakTHueCKUMHU HaBBIKAMU
dopmax Ha napTHepamMu WCIIOJIb30BaHMsI IPUEMIIEMOTO CTHJIS U CPEJICTB
roCyIapCTBEHHOM B3aMMOJICHCTBUS B OOIICHUH C JISIIOBBIMU MTApPTHEPAMU
SI3BIKE YK-4.2. Bener aenoByro 3HAHMA: 3HAKOM CO CTUJISIMU JIEJIOBOM MEpEenucKy,
Poccuiickoi MIEPETICKy Ha NPUHSATOH B cpefie MpodecCHOHANLHON IS TETbHOCTH
Ddesepaliu 1 roCyIapCTBEHHOM SI3BIKE yMeHusi: YMEET HCII0JIb30BaTh CTUIIM JEIOBOH NMEPEITUCKH,
nHOCTpaHHOM(BIX) | PD 1 mHOCTpaHHOM(-BIX) MPUHSATOM B cpelie TPOPECCHOHAILHOM eI TeIbHOCTH
sI3bIKe(ax) SI3BIKAX
HaBBIKHU: BriajgeeT HaBbIKaMH UCIIOIB30BAaHUS CTUJIEH
JIEJIOBOM IEPENIUCKHU, IPUHATOM B Cpejie
po(hecCHOHATBHOHN NEATENbHOCTH
YK-4.3. Ucnone3yet 3HAHUs: 3HAKOM C IPUHIUIIAMH [TOCTPOEHUS TUATIOTOB
JUaNor ajs JUTSL COTPYITHUYECTBA B COLMAIbHOM 1 NPo(ecCHOHATBHOM
COTPY/JHUYECTBA B cthepax
COLIMAIBHOM U yMeHMs: YMEET UCIOJIb30BATh UAJIOTH IS
npoecCHOHABHOM cepax |COTPYIHUIECTBA B COITMATBHOMN U TIPOo(heCCHOHATBHON
chepax
HaBBIKM: Brajeer HaBbIKaMH MCTIOJIB30BaHUS THAIOTOB
JUTSI COTPYIHUYECTBA B COLMAIBHOMN U TPOGECCUOHATBHOM
chepax
YK-4.4. YMeeT BOIONHATh |3HAHUSA: 3HACT MHOCTPAHHBIHN S3bIK HA YPOBHE
EpPEBO YTEHUs/TIepeBoia MPOPeCcCHOHALHBIX TEKCTOB
po¢eCCHOHANTBHBIX yMeHusi: YMeeT BBIIOJIHSITH epeBO MPOodeCcCHOHATBHBIX
TEKCTOB C HHOCTPAHHOTrO(- |TEKCTOB C HHOCTPAHHOI'O A3bIKA Ha TOCYAAPCTBEHHbIM
bIX) Ha FOCYJapPCTBEHHBIH  |A3bIK PD
s13bIK PO 1 C HaBbIKM: Brajgeer HaBpIKaMu niepeBoia
rOCYJapCTBEHHOTO A3bIKa  |MPO(PECCHOHANIBHBIX TEKCTOB ¢ HHOCTPAHHOI'O S3bIKa HA
P® Ha uHOCTpaHHBIH(-bI¢) |TOCYAaPCTBEHHBIN 361K PD
3. VK-5 VYK-5.1 Umeet Ga3oBble 3HaHus: ViMeeT 6a30BbIe MpeACTaBICHHS O
Criocoben MIpPEICTaBIECHUS O MEXKYJIBTYPHOM pasHOOOpa3uu o01iecTBa B COLUAIBHO-
BOCIIPUHUMATh MEKKYJIbTYPHOM HUCTOPUYECKOM, ITHIECKOM U PHI0CO(HCKOM KOHTEKCTaxX

MEXKYJTbTYPHOE

pa3HooOpa3uu 00IIecTBa B

ymeHus:




pazHoobOpasue

COMMaJIbHO-UCTOPUYICCKOM,

HaBbIKH:

o0riecTBa B 3THYECKOM H (PUITOCOPCKOM
COIMAJIHHO- KOHTEKCTaxX
ucropumaecko™, | YK-5.2. [lorumaer 3HaHus: [loHumMaeT HeoOXOAUMOCTh BOCIIPHUSITHS U yUeTa
STHUYECKOM H HE00X0IUMOCTh MEXKYJILTYPHOTO Pa3HOOOpa3uu 00IIECTBa B COI[MATLHO-
¢dunocodckom BOCHIPUATHS U yueTa HCTOPUYECKOM, 3THIECKOM U (priococKOM KOHTEKCTax
KOHTEKCTax MEXKKYJIETYPHOTO yMeHHsI: YMEET BHICTPAauBaTh OTHOUIEHHS C KOJIIETaMHU C
pa3HOOOpa3ys OOIIECTBA B |YUETOM MEXKKYIBTYPHOIO pa3HOOOpa3uu 00IIECTBa B
COIIMAJIbHO-UCTOPHUIECKOM, COIIMAJIbHO-UCTOPUYCCKOM, STUUCCKOM U (l)I/IJ'IOCO(l)CKOM
ATUYECKOM U (prmocodckom |KOHTEKCTaX
KOHTEKCTax HaBBbIKHA:
YK-5.3 Cnocoben 3HAHMS:
BBISIBJISITH KYJIBTYPHBIC
yMeHusi: YMeeT BbIABIATH KyJIbTYpHbIE OCOOCHHOCTHU U
O0COOEHHOCTH H
YHUBEPCAIHNH, IICHHOCTHBIE OCHOBAHUS MEXKYIHTYPHOTO
YHUBEPCAIHH, IICHHOCTHBIE .
B3aUMOACUCTBUSA
OCHOBaHUsA
HABBIKH:
MEXKYJIBTYPHOI'O
B3aUMOJICUCTBUS
VK-5.5. Haxoaut u 3HAHUA:
HCIIOJIb3YET HEOOXOIUMYIO
yMEHHS:
JUTSI CAMOPA3BUTHS U
B3aUMOIEHCTBHS C HaBBIKHU: BriageeT HaBbIKaMH HCITOJTE30BAHUS
JPYTUMH TIOAEMH HE0OXOIUMOH /ISl CAMOPA3BUTHS U B3aUMOJICHCTBHS C
MHPOPMALIHIO O JIPYTHMH JIFOIbMU UHPOPMAIIAN O KYJIBTYPHBIX
KYJIbTYPHBIX 0COOEHHOCTSIX 0COOEHHOCTSX U TpaIuuAX pas3jJInIHbIX COIIUAJIBHBIX
U TPaJUIMSX pa3nuyHplx __ [TPYII
4. VK-8 VYK-8.1 Brisnsier 3HAHUA: 3HAET BUIBI YTPO3 I KU3HU U 310POBbs
CrniocobeH BO3MOXKHBIEC YTPO3bI IS YeII0BeKa, OMaCHBIE M BpeIHbIE (DAKTOPEI, B TOM YK CIIE

CO3/aBarh U
MOJIIEPKUBAThH B
ITOBCEHEBHOMN
JKU3HU U B
npohecCHOHANTBH
Ol 1eSITEIILHOCTH
Oe3omacHbIe
YCIIOBUS
JKU3HEACSTeTHbHOC
TH s
COXpaHEHUs
MIPUPOTHOM
CpeIbl,
oOecrieyeHust
YCTOMUYMBOTO
pa3BUTHS
00111eCTBa, B TOM
YHCIIe TIPU yrpo3e
Y BO3HUKHOBEHUHU
YpE3BBIYANHBIX
CUTyalui u
BOEHHBIX
KOH(IIUKTOB

XKHU3HH U 310POBbS
4eJIOBEKa, OIIACHBIE U
BpelHbIE PAKTOPHI, B TOM
YHcie IPYU BO3HUKHOBEHUHI
Ype3BbIYAMHBIX CUTYalul U
BOCHHBIX KOH(JINKTOB

NPY BO3HUKHOBEHHH YPE3BBIYaHBIX CUTYaIMi U BOCHHBIX
KOH(JIUKTOB

yMeHHUsI: YMeeT BBISBIISITE BO3MOXKHBIC YIPO3bI JUIS
JKU3HH U 3I0pPOBbS YeJIOBEKA, OTIACHBIE M BPEIHEIC
(akTOpbI, B TOM YKCIIE IPH BOSHUKHOBEHUH
Ype3BBIYANHBIX CUTYaIMi 1 BOSHHBIX KOH(IMKTOB
HaBbIKK: Brageer HaBbIKaMU BBISIBICHUS] BO3MOKHBIX
yIpo3 IS )KM3HU H 370POBBS YEJIOBEKA, OTTACHBIX U
BpeIHbBIX (PaKTOPOB, B TOM YHKCIIE IPH BOZHUKHOBEHUH
YpEe3BBIYANHBIX CUTYaIMi 1 BOSHHBIX KOH(IMKTOB

YK-8.2 OcymectBiser
JefcTBUS 11O
MIPEIOTBPALICHHIO
BO3HUKHOBEHUS
YpE3BbIYANHBIX CUTYalUi
(mpupoaHOTO H
TEXHOT€HHOTO
MIPOMCXOXK/IEHUS) Ha
pabodem MecTe U B
[TOBCEITHEBHOM KHU3HU, B
T.4. C TIOMOIIBIO CPEJCTB
3aIUTHI

3HAHMSA: 3HAKOM C IIEPEUHEM OCHOBHBIX IEUCTBUM 11O
NpEeAOTBPALICHUIO BOSHUKHOBEHUS UPE3BbIYANHBIX
CUTyaIuil (IPUPOTHOTO U TEXHOTEHHOTO TPOUCXOKIACHHUS)
Ha paboyYeM MeCTe U B MTOBCEITHEBHOM KU3HU, B TOM YHCIIE
C TTIOMOIUIBIO CPEJICTB 3aLTUTHI

yMeHHsI: YMEET OCYIIECTBIATh IEHCTBHS 110
NpEeAOTBPALICHUIO BOSHUKHOBEHUS UPE3BbIYANHBIX
CUTyaIui (IPUPOTHOTO U TEXHOTEHHOTO TPOUCXOKIACHHUS)
Ha pabodeM MecTe U B TIOBCEIHEBHOM KU3HU, B TOM YHCIIE
C ITIOMOUIBIO CPEJICTB 3aLUThI

HaBBIKM: BrajieeT HaBbIKaMu TPOBEJIEHUS IEUCTBUH 110
MPEIOTBPALIEHUIO BOSHUKHOBEHUS YPE3BbIUANHBIX
cuUTyanui (MIPUPOTHOTO U TEXHOTEHHOTO MPOUCX 0K ICHHUS )
Ha pabodeM MecTe U B TIOBCEIHEBHOM XKU3HU, B TOM YHCIIE
C ITIOMOUIBIO CPEJCTB 3aLUThI

YK-8.3 BeisiBisiet u
yCTpaHseT MPOOJIEMBI,
CBSI3aHHBIC C HAPYIICHUSIMH
TpeboBaHMi1 0€301TaCHOCTH

3HAHHUS: 3HAKOM C MIEPEYHEM OCHOBHBIX TPOOIIEM,
CBSI3aHHBIX C HApYIICHUEM TPpeOOBaHUN O€30MIACHOCTH HA
pabouem MecTe

yMeHHsI: YMEET YyCTPaHATh IPOOIIEMbI, CBI3aHHBIX C




Ha pabodeMm MecTe

HapyLeHneM TpeOoBaHUM Oe30MacHOCTH Ha paboueM
MecTe

HaBbIKH: Brnageer HaBbIKaMu yCTpaHeHUs pooiieMm,
CBSI3aHHBIX C HApyIICHHEM TpeOOBaHUI Oe30MacHOCTH Ha
paboyem mecTe

VK-8.5 ITonumaer
OCHOBHBIE PKOJIOTHYECKHE
3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
OpPTraHU3MOB U 3KOCUCTEM,
riao0aabHbIE
AKOJIOTHYECKUE MPOOIIEMBI,
MIPUHIIUIIBL U TENTN
YCTOMYMBOIO Pa3BUTHUS
o0111eCcTBa

3HAHUA: 3HAKOM C OCHOBHBIMH DKOJIOTHYECKUMH
3aKOHOMEPHOCTAMHU CYIIECTBOBAHUA OPTaHU3MOB U
OKOCHUCTEM, r7100aTbHBIMM SKOJIOTHYCCKUMU HpO6J’I€MaMI/I,
IOpHUHOUIIAMHU U OCJIIMU YCTOP'IIII/IBOFO pa3BUTHUA O6HI€CTB3
ymeHnus: VYmeer OPUMCHATH OCHOBHBIC 9KOJIOTHYCCKUC
3aKOHOMEPHOCTHU CYIICCTBOBAHUSA OPraHU3MOB U
OKOCHUCTEM

HAaBBIKH: BiajeeTr HaBbIKaMu MMPUMCHCHUS OCHOBHBIX
OKOJOTHUYCCKUX SaKOHOMCpHOCTeﬁ CyII€CTBOBaHUA
OpraHu3MoOB U O3KOCUCTEM

YK-8.6 [lemoncTpupyer
HaBBIKH SKOJIOTHYECKH
OTBETCTBECHHOTO ITOBEIACHUS
B MMOBCEIHEBHOM KU3HU

3HAHMSA: 3HAKOM C OCHOBAMH KOJIOTHYECKH
OTBCTCTBCHHOT'O ITOBCJICHUS B HOBCCHHGBHOﬁ KHU3HU
Ymenus:

HAaBbIKH: Bna;[eeT HaBbIKaMH 9KOJOTHUYCCKHU
OTBCTCTBCHHOI'O ITOBCACHHUA B HOBCCHHGBHOﬁ KU3HU

VYK-8.7 Ucnonb3yet
TEOPETUYECKUE H
MIPaKTHYECKNE HABBIKH
OXpaHbl OKPY>KaKOLIEH
CpEBl U 3KOJIOTUYECKOU
0e30macHOCTH IS
penieHus 3aaad
npodecCuoHaIbHON
JEeSTENHOCTH (C yU4eToM
HaWJTYYITUX JOCTYITHBIX
TEXHOJIOTHH)

3HaAHMA: 3HAKOM C TEOPETUYCCKUMH U TPAKTHUECKIUMU
MpUEeMaMH OXPaHbl OKPYKAIOLICH Cpeibl U 00ecIIeUeHHS
9KOJIOTUYECKOl 6€30IMacHOCTH IIPU PEIICHUH 33134
podeCcCHOHANBHON ACATENFHOCTH (C yUYETOM HAMITYUIINX
JOCTYIHBIX TEXHOJIOTHUI)

yMeHHUsi: YMeeT UCTIONb30BaTh TEOPETHYECKHE U
MPaKTUYECKUE TIPHEMbI OXPaHbl OKPYKAOIIEH Cpebl 1
o0ecredeHus SKOJIOTHIECKON 6€30T1aCHOCTH MPH
peleHnHr 3a/1a4 MpoecCHOHATLHON ISATENFHOCTH (C
YYETOM HAaWIy4IINX JOCTYIHBIX TEXHOIOTHI)

HaBbIKK: Brazeer HaBbIKaMU HCIIOIB30BAHUS
TEOPETUUECKUX U NMPAKTUIECKUX [IPUEMOB OXPaHBI
OKpy>Karolei cpeasl 1 00ecredeHns 3KOJIOTHIeCKOn
0€30I1acHOCTH NIPH PELICHUH 3a7a4 Npo(hecCHOHAIBHOM
JESITENBHOCTH (C Y4€TOM HAWITYUIINX JOCTYITHBIX
TEXHOJIOTUH)

5. YK-9 YK-9.1 ITonnmaet 6a3oBble [3HaHusi: 3HaeT 0a30BbIe MIPUHIUIEI HYHKIMOHUPOBAHUS
Criocoben TIPUHIIATIBI SKOHOMHUKH U 3KOHOMHYECKOTO Pa3BUTHS, IETH U (HOPMBI
MPUHAMATh (YyHKITMOHUPOBAHUS Yy4acTHsl TOCYAapCTBa B 9KOHOMHUKE
000CHOBaHHBIE  [KOHOMHKH H yMeHHsi: YMeeT UCTIONb30BaTh 0a30BbIC MPHHLIUIIBI
HKOHOMHYECKHE |IKOHOMMYECKOro pa3BuTus, | QYHKIHOHUPOBAHHS SKOHOMUKH U 3KOHOMHYECKOTO
pelieHus B ey u GopMbl y4acTHS pa3BUTHS, IeTH U (JOPMBI YIaCTHS TOCYAapCTBA B
pa3In4HbIX rocyJapcrBa B 3JKOHOMHKe |9KOHOMMKE
obmacTsx HaBBIKHU: BirageeT HaBbIKaMH HCITOJIB30BaHUS 0a30BbIX
KU3HEAESITEIHOC MPUHIIUAIIOB PYHKIIMOHUPOBAHUS YKOHOMUKHU U
™ SKOHOMHUYECKOT'O PA3BUTHS
YK-9.2 IIpumensier MeTo/ bl |3HAHMS: 3HAET OCHOBBI 3KOHOMHYECKOTO U ()UHAHCOBOTO
9KOHOMHYECKOTO U IUTAHUPOBAHUS JJIS1 JOCTIKEHUS TEKYIIUX U
(hmHAHCOBOTO JONITOCPOYHBIX TIeNei
IJIAHUPOBAHUS JJIS1 yMeHHsi: YMEET IPUMEHSITh METOIbI SKOHOMUYECKOTO U
JOCTHKEHHS TEKYIIUX U (hMHAHCOBOTO IUTAHUPOBAHMS JUIS JOCTHIKEHUS TEKYIINX U
JOJTOCPOYHBIX IieNei JOJTOCPOYHBIX LETIeH
HaBBIKH: Biiajneer HaBbIKaMu TPUMEHEHUST METOIOB
SKOHOMHUYECKOT0 U (PMHAHCOBOTO TUTAHUPOBAHUS JIJIS
JOCTHYKCHUS TEKYIIUX U JONTOCPOYHBIX LIEJIeH
6. BD-1 BD-1.1 O6ocHOBEIBaeT 3nanus: (b) 3HaeT OCHOBHBIE CTATUCTHUYECKUE
Crniocoben CHIOCOOBI ¥ BAPHAHTEI XapaKTePUCTUKH JAaHHBIX U OCHOBHBIE METOJIBI




OCYIIECTBIATh
MOMCK cOOp
OUYHCTKY H
MIpeABaPHUTEITHHEI
M aHaJIn3 JaHHBIX

MIPUMEHEHHUS METOI0B
MPEIBaAPUTEIHLHOTO aHAIH3Aa
JTaHHBIX B 3amadax VU,
BKJTFOUAs X
MaTeMaTHYECKOES
(amroput™MuUeckoe)
npeobpazoBaHue U
aJanTaiuio K cnenupuke
3aJauu

BH3yaJIM3alll{ JaHHBIX.
ymenusi: (IT) Ymeer npoBoauTh 0HOMEPHBIN U
MHOTOMEPHBIN aHAJIN3 TTPU3HAKOB, B TOM YHCJIE C
HCIIOJIb30BAaHUEM CPEJICTB BU3yaTU3allUH.

Hapbiku: (I1) Brageetr nactpymMeHTapreM oTHOMEPHOTO U
MHOTOMEPHOTO aHAJIN3a IPU3HAKOB, B TOM YHICIIE
WHCTPYMEHTaMHU BU3yallU3alliy.

BD-1.2 [Ipumensier MeTOIbI
aHanM3a JaHHBIX IS
MPOBEPKU Pa3BEAOUYHBIX
THIIOTE3 U MOATOTOBKU
TaHHBIX K TPUMEHEHUIO
COBpeMeHHbIX MeTo0B 1M

3HaHust: (b) 3Haer MeToxpI 3aNIOTHEHNS TTPOITYCKOB B
JAHHBIX U yJaJICHHUS BEIOPOCOB B TAOJMYHBIX JaHHBIX
ymenusi: (IT) Ymeer npou3BoauTh OUUCTKY 3alIyMIIEHHBIX
BPEMEHHBIX PSIOB M N300pakeHU. YMeeT 00HapyKUBATh
U YCTPaHSTh BBIOPOCHI B JAHHBIX BPEMEHHBIX PSJIOB.
YMeer 3anoHATh MPOMYCKU B JAHHBIX BPEMEHHBIX PSJIOB
1 U300pakeHU.

HaBbiku: (I1) Bnageer nuncTpymMeHTapreM OunMCTKU
3alIyMJICHHBIX BPEMEHHBIX PSIOB U M300paKeHUH,
OOHapy»XeHHUsI M YCTPaHEHHS BHIOPOCOB B ITAHHBIX
BpPEMEHHBIX PsAJ0B. Brageer MeTogaMu 3amonHeHus
MPOIYCKOB B JJAHHBIX BPEMCHHBIX PSJIOB U H300pKEHHH.

BD-1.3 [IpumensieT MeTOIBI
MOHMXEHUS pa3MEPHOCTH
JUTsl HEPBUYHOM
WHTEPIpETALUH U
BU3yaJM3alu1
MHOT'OMEPHBIX JTaHHBIX

3nanms: (b) 3HaeT MeTonBI MOHMXEHUS Pa3MEPHOCTH U
CIIOCOOBI MIX MMPUMEHEHHS VISl TIEPBUYHON HHTEPIIPETALUH
1 BU3YyaJIN3alli MHOTOMEPHBIX JAHHBIX

ymenusi: (IT) Ymeer npuMeHsITh OCHOBHBIE METO/BI
MOHIDKEHUS Pa3MEPHOCTH M TIOA0MPATh ONITUMAIIEHYIO
Pa3MepHOCTH B 3aBHCUMOCTH OT HEOOXOJMMOMN JTOIH
00BSICHEHHOH TUCTIEPCHHU.

HaBbIkn: (I1) BnageeT nuacTpyMeHTapueM, peaqn3yonum
METO/IBI TOHWKECHHUS Pa3MEPHOCTH U TTO3BOJISIONINM
MoJIOUPaTh ONTHMANBHYIO Pa3MEPHOCTH B 3aBUCUMOCTH OT
HEO0OX0ANMOI 1011 00BSICHEHHOH HCIIEPCHHL.

BD-1.4 OtOupaer
MPU3HAKHU JIaHHBIX,
3HAYUMBIE JUIS
UCCIIEeJOBaHUS

snanms: (I1) 3HaeT ocCHOBBI MeTOI0B OTOOpA MPU3HAKOB U
BbIOOpA ONTUMAITLHOTO TTOJAMHOXKECTBA TIPU3HAKOB.
ymenust: (IT) YMmeer npuMeHsITh METOBI 0TOOpa
MPU3HAKOB M BBIOOPA ONTUMAJILHOTO MOJIMHOKECTBA
MPU3HAKOB.

nasbiku: (I1) Brnageer unctpymenrapuem oroopa
MIPU3HAKOB M BBIOOPA ONTUMAJILHOTO MOJIMHOKECTBA
MPU3HAKOB.

7.BD-2
Criocoben
OTIpECIIATh
TpeOOBaHMS K
HabopaM JaHHBIX
JUTSI pEIICHUS
3a/1a4 MalTuHHOIO
o0OyueHus
MPOBOJIUTH
pa3MeTKy u
aHanm3 HabopoB
JTAHHBIX
OIICHUBAThH
Ka4eCTBO JaHHBIX
obecrneunBaTh
HENPEPHIBHYIO

BD-2.1 Onpenenser
TpeOoBaHuUs K HAbOpaM H
KauecTBY JAHHBIX AJIS
pelieHns 3a7ad MauHHOTO
00yJeHIS

3Hanus: (b) 3HaeT NpUHIUITEI TPOBEPKY JaHHBIX HA
KOPPEKTHOCTb, IPUHITUIBI PA3METKH JAHHBIX, TIPUHITUITEI
(hopMUpOBaHUs TaTACETOB I O0yUSHMS, BaTUIAllUU U
TECTUPOBAHMSI.

ymenns: (IT) Ymeer popmynupoBats 3agauu pa3MeTKy U
OIIEHMBATh Ka4€CTBO PaOOTHI PAa3METUYHUKOB

Hapbiku: ([1) Brageer nHCTpyMEHTaMU pa3MeTKH JaHHBIX
Y CpeJICTBAaMH aBTOMATH3AIlUHU OIEHKH Ka4eCcTBa PabOThI
pPa3sMETYUKOB

BD-2.2 Pa6oraer ¢
JaHHBIMH, B TOM YHCITE
coOupaeT TaHHBIC U3
Pa3pO3HEHHBIX
HCTOYHUKOB, TIPOBEPSICT
JTAHHBIC Ha KOPPEKTHOCTh

3nanus: (I1) 3HakoMm ¢ BapraHTaMu HHCTPYMEHTapHUs
pa3METKH JaHHBIX B pa3pe3e yCIOBUM 3aj1ad.

ymenns: (IT) Ymeer nopOupats MHCTpyMEHTapuit
pa3MeTKH MO/ YCIOBHS 33/1a4i. Y MEET OpraHu30BaTh
KpayJICOPCUHT Pa3METKH.

HaBbiku: (I1) Brageer nncTpyMeHTapUAMH pa3sMETKH
TaHHBIX. Brajeer HaBBIKaMy OPTaHU3ALNN U YIIPABICHUS
KpayJICOPCUHTOM Pa3METKH.




MHTETPALHIO BD-2.3 Ilpumensier 3nanms: (b) 3HaKoM ¢ HHCTpYMEHTaMU HHTETPALlUH
JTAHHBIX WHCTPYMCHTHI U IPAKTHKHN | JaHHBIX.
HenpepbiBHOM nnTerpamuu |ymenus: (II) CocoGen yuacTBoBaTh B IIpouecce
nannbix (DataOps) HeTIpepBIBHOM MHTErparuu nanaeix (DataOps).
HaBbiku: (I1) Brageet TexHomorusMu HempepbIBHON
unTerpaiyu qanabix (DataOps).
8. BD-3 BD-3.1 Pa3pabartsiBaer, 3nanus: (b) 3HaeT TEXHOIOTUY U MEXaHU3MBI XPAHCHUS U
Criocoben OTJXHUBACT M TECTUPYET  |IOCTYIA K JaHHBIM. 3HAET IOMYJISPHBIC PENIALHMOHHbIE
OpPraHHM30BBIBATh |IPUKJIAIHBIC PEIICHUS C CYB/] 1 ocHOBHBIE IPUHIIMITEI OPTaHU3AIHH
XpaHEHUs NaHHBIX [3memenTamu U ¢ PENSIIIMOHHBIX CUCTEM XPaHCHUSI.
BHIOHpas npuMeHeHreM pa3anuaeix  (yMenus: (II) [Tnmer ananurtuaeckne 3ampockl K JaHHBIM
aJICKBATHLIC TEXHOJOT U XpaHeHUs 1 aHAJIM3UPYCT IUIaH 3alpoca. VmMeer co3maBaTh
TEXHOJIOTHYECKUE |CTPYKTYPHUPOBAHHBIX PEJICUABIICHUS, XPAHUMBIE TIPOLIEAYPbI, PyHKINY U
pelieHus JIaHHBIX, OIICHUBAET TPUTTEPBI.
KadecTBO Hapbiku: (I1) Brageer nacTpyMeHTapUAMH pa3paObOTKH,
OTJIA/IKN U TECTUPOBAHUS MPUKIIAJTHBIX PEIICHHIA C
anemeHTamu MM Ha 6asze mpuMeHeHUs pa3IMIHbIX
TEXHOJIOTHI XpaHCHHS CTPYKTYPUPOBAHHBIX JaHHBIX.
BD-3.2 PazpabartsiBaer, snanms: (b) 3naet ocHoBHBIe TexHOMOTMH NOSQL.
OTJIKMBAET M TECTUPYET  |3HAKOM C HNOMYJIIPHBIMH XpaHUINIaMu kiacca Kirou-
MIPUKIIATHBIC PEIICHUS C 3uauenue, JJoxymentHelie, Komonounsie u I'pachoBEie.
snemeHTamu U ¢ ymenus: (IT) Ymeer coznaBaTh 6a3bl JaHHBIX B
NpPUMEHEHMEM Pa3IMYHBIX |XpaHuuinax Kirou-3nauenue, JlokyMeHTHBIE,
TEXHOJIOI U XpaHEHHs Kononounsie u ['padoBeie. 3HaeT 1 yMeeT UCIIOIL30BATh
HECTPYKTYPUPOBAHHBIX OCHOBHBIC KOMaHJAbI JJIA pa6OTbI C JaHHBIMHU B TaKUX
JAaHHBIX, OLICHUBACT XpaHUuJIvax. PaGoraer Ha YPOBHE NPUMCHCHUA HauoOoIee
KauecTBO M3BECTHBIX MOJX0/10B. PaboTaeT Ha ypoBHE MPUMEHEHUS
Han0oJIee N3BECTHBIX TEXHOJIOTHA KaXKI0T0 KiIacca
XPaHUJIHIIL,
Hasbiku: (I1) Bnageer nncrpymentapusmu pa3paboTku,
OTIIA/IKN U TECTUPOBAHUS NMPUKIIAJTHBIX PEIICHHIA C
anemeHTamu MU Ha 6asze mpuMeHeHUs pa3IudHbIX
TEXHOJIOTHI HECTPYKTYPUPOBAHHBIX JaHHBIX.
9.BD-4 BD-4.1 OcymiecTisieT 3HaHus: (1) 3HakoM ¢ COBpeMEHHBIMU TEXHOJIOTHUSIMHU
CnocoOeH BBIOODP TEXHOJIOTHUI (Hadoop, Spark u T. 11.) 60JbIINX JAaHHBIX.
MIPUMEHSTh 00pabOTKH OOJIBIIMX ymenusi: (IT) CriocoOeH opraHu3oBbIBaTH
pazin4HbIe JaHHBIX, HPUEMJIEMBIX IS [PACIIPENEICHHOE XPAHMIIUILE U TTapajlIeIbHyo 00paboTKy
Mojeny ¥ (WIK)  |CO3laHus NPMKIaIHOM Ha 0aze coBpeMeHHBIX TexHonorui (Hadoop, Spark)
TEXHOJIOTUH cucrteMbl U ¢ 3agaHHbIMH OOJBIINX TAHHBIX .
00paboTku TpeOOBaHUSIMU HaBbIKH: (D) BrageeT TeXHOIOTHSIMU OpTaHU3aIIN
TAHHBIX LEHTpaTN30BaHHBIX XpaHmwini fanHbix (Data Lake), ux

pacnpeie/IeHHOr0 XpaHeHH s, TapajlIeIbHOH 00paboTKH, a
TaKkke 00pabOTKU MOTOKOBBIX JAaHHBIX.

BD-4.2 PazpabatbiBaet u
OTJAXUBAET MPHUKJIATHbIC
petenus ¢ anementamu A
C IPUMEHEHHUEM Pa3INYHbIX
TEXHOJIOTHH 00paboTKH
JTAHHBIX

snanms: (I1) 3HaKoM ¢ pa3sTUIHBIMA TEXHOJIOTHUSIMHU
00pabOTKH JTaHHBIX, UCIIOJIb3YEeMBIMU B chepe M.
ymennst: (IT) PaspabarbiBaer 1 oTiaKuBaeT MPUKIaIHBIC
peuieHus ¢ snementamu MU ¢ nprMeHEHHEM pa3aIudHbIX
TEXHOJIOTHI 00pa0OTKH JTaHHBIX.

nasbiku: (I1) Bnageer nacrpymentapuem pa3paboTku U
OTJIQJIKU TIPUKIIAJIHBIX pelieHuil ¢ anementamu 1IN,

BD-4.3 Tectupyer,
HCIBITHIBACT U OLICHUBACT
Ka4eCTBO PEIIeHUM ¢
snemeHtamu U,
peaNrn30BaHHBIX C
HCTIOJIb30BaHIEM

snanm: (I1) 3HaKoM ¢ KOHIIETIIUAME Ka4ecTBa
MIPOTPAMMHOTO OO0eCTICUeHIS. 3HAET METO Bl HCTIHITAHUI
petienuii ¢ anemenTamu UM napanneasHON U TOTOKOBOM
00pabOTKH pacpe/eIeHHBIX JaHHBIX.

ymenusi: (IT) UcneiTeiBaet pemenus ¢ snementamu M
NapajuIeIbHON U MIOTOKOBOM 00pabOTKH pactpe e ICHHBIX
TAHHBIX.




TEXHOJIOTHI 00pabOTKH
JTAaHHBIX

nasbiku: (I1) Bnageer nncTpyMeHTapueM HCIBITAHUN
peuenuii ¢ anementamu MU napasmienbsHOR U MOTOKOBOU
00pabOTKH pacIpeaesIeHHbIX JaHHBIX.

10. BD-5 BD-5.1 OcymiectBinsiet snanus: (b) 3Haer MeTomoNOrHIO CO3aHMS
Cnocoben BBIOOp HAIIPABIICHUS nHppacTpykTyps b/1.
TIPUMEHSATh BCIIOMOTaTeIbHBIX ymenusi: (I1) Bemonnsier oraensHble GyHKINH B
TEXHOJIOTUU TEXHOJIOTMYECKHX PEIIeHHH [IPOEKTax 1o co3nanuio uHdpacTpykrypbl bJI.
OpraHu3aIu 1715t GOPMHUPOBAHHS HaBbIkH: (D) Biageer HaBbIKaMH 110 yIIPABICHHIO
UH(PACTPYKTYPhI |€AUHOTO CTEKa paboThI C MIPOEKTaMH 0 OpTraHu3anuu HHPpacTpykTypsl b1
b1 OOJIBIIMMU JAHHEIMU ISt
pellieHus TTOCTaBIEHHON
3aJ1a4u
BD-5.2 Pa3zpabareiBact 1 |3Hanusn: (b) 3HaeT BapraHTHI MPUKIATHBIX PEIICHUH C
OTJIAXXKWUBACT MPUKIaaHbIe  [35eMeHTamMu M 1 pa3iau4HbIMU TEXHOIOTUSIMU
perienns ¢ snemMentamu VI |opranusanuy uHGpacTpyKTypsl BJI.
C IpuMeHeHneM pasudnbix [yMenusi: (II) Ymeer paspabareiBath penieHus ¢
TEXHOJIOTHii opranuszanuu  |d1eMeHTamu MU ¢ npuMeHEHHEM pasInyHbIX TEXHOIOIHH
uHppacTpykTypsl BJ] opranuzanuu uHppacTpyktypst /1.
HaBbiku: (J) Brageer rexHonorusiMu pazpadoTku
peuieHuii ¢ anementamu MU ¢ npuMeHeHneM pa3iIndHbIX
TEXHOJIOTHI opraHu3anuu nHppacTpykrypsl BJI.
BD-5.3 Tectupyer, 3Hanust: (b) 3Haer MeToabI TECTUPOBAHUS pELICHUH C
HCIIBITBIBACT U OIICHUBACT |dnementamu MU, peain30BaHHBIX C UCTIOIH30BAHUEM
KaueCTBO PELLICHUN C TEXHOJIOTHHA OpraHu3anuu HHOpacTpykTypsl B/I.
anemenTtamu WU, ymenns: (IT) YMeeT npoBoanTh UCTIBITAHUS pELLIEHUH ¢
pearTn30BaHHBIX C aneMeHTamu U, peann3oBaHHBIX C UCMOJIb30BaHUEM
HCIIONIB30BAHUEM TEXHOJIOTHI OpraHn3anuu HHPpacTpyKTypsl b
TEXHOJIOTUi opranusaiuy (HaBbikH: () BraneeT HaBbIKaMu OLEHKH KaueCcTBa
nHOppacTpyKTyphl BJ1 peuieHnii ¢ aneMenTamu MU, peann3oBaHHBIX C
HCIIOTH30BAHUEM TEXHOJIOTHI OpTaHU3aI[uN
nHppacTpykTypsl b/I.
11. FC-1 FC-1.1 Pa3euBaet Metonbl [3Hanms: (b) 3HaeT OCHOBHBIE MTOHSTHS BEIYUCIUTEIBHOMN
Criocoben yCKOpEHHs 00y4eHus MaTeMaTHKH, IPUBOIAIINE K 3a7]a9aM CIKaTUSI HEMPOHHBIX
MIPOBOJIUTH ceTel U yCcKopeHus uHdpepeHca. MoKeT HCI0JIb30BaTh
(hpOoHTHpHEIE OCHOBHBIEC HHCTPYMEHTHI JIJIS1 ONITUMM3AITIHN BBIYUCICHUI
HCCJIEIOBAHUS B 13 TOTOBBIX OMOIHOTEK.
obnactu ymenns: (IT) YMmeeT ucnons3oBaTh NpoIBUHYTHIE METOIBI
APXUTEKTYD, ONITUMH3ALIUH JUIsI O0OYYEHUS CHKATHIX MOJIEIIeH; yMeeT

anroputMoB MO,
ONTHMU3ALUH U
MaTeMaTHKH

KCIIOJIb30BaTh OCOOESHHOCTH 3a/1a4 U apXUTECKTYP ISl
ONTUMU3AIUU 00YUYeHHS U MH]epeHca.

Hapbiku: (I1) Brageer mpoaBUHYTHIMH HHCTPYMEHTAMH
JUIsl HU3KOPAHTOBBIX Pa3JI0KEHUN, ONITUMU3AIUY TS
00yYEHISI COKATBIX MOCIICH.

FC-1.2 Pa3BuBaet MeTOIbI
OIITUMH3ALANA
pacnpeeieHHOrO U
(dbenepaTuBHOrO 00yUEHUS
oombmnx MU moneneit

snanmn: (b) 3HaeT mpobreMaTHKy OCHOBHBIX Y3KUX MECT,
BO3HUKAIOMIUX MTPH 00ydIeHNHU OOJIBIITNX MOJIeNel Ha
pacrpenenéHHbIX BEIYUCIUTENSIX.

ymenusi: (IT) Ymeer nons3oBaThcs nepeoBEIMU
METOJIaMH pacHpeeEHHON ONTUMH3AIMH U 00yUCHUS
OonpIux Mozenel. Microms3yeT METOIBI 3aIIUTH TTOTOKA
JAHHBIX Y BBIYUCIICHUH OT BHEITHUX aTaK.

HaBbIKH: (D) BiameeT TEXHONIOTHIMH peaTu3aliu
o0yueHus 00JIBIIION MOJIENN Ha pacipeAcIEHHOM
BBIYHCIIUTENIE C ATala HHUIMaIu3aluu BecoB. O0manaer
HEOOXOIUMBIMU 3HAHUSIMHU T10 3aIUTE JaHHBIX OT
HECaHKIIUOHUPOBAHHOTO JIOCTYIa, KOTOPBIMU MOJIB3YETCS
IIpH peasIn3alny.

12. FC-5

FC-5.1 OGecnieuuBaer

snanms: (IT) 3maetr Mmeroms! post-factum oObsICHEHHS




Criocoben OO0BSICHEHHS TPHUYUH (MHTEpIpeTarn) HEMPO3pauyHbIX METOI0B
MPOBOJHTH MPUHATHS TEX WIH UHBIX  [MCKYCCTBEHHOT'O MHTEIUIEKTA Ha OCHOBE MOAEICH
(pOHTHPHBIC pelIeHni B pe3ynbTaTax MAaIIMHHOTO O0YYEeHHUS.
ucciIenoBaHus B |paboTsel nekycctBeHHoro  |ymenms: (IT) Co3naer metoas! post-factum o0bscHeHUs
obmactu WHTEJUIEKTa (MHTEepIpeTari) HEMPO3pauyHbIX METOI0B
0e3omacHoCTH, HCKYCCTBEHHOT'O MHTEJJICKTa HA OCHOBE MOJIEIeit
JIOBEpHS U MAaIIMHHOIO 00y4YeHUs, B T. 4 HEHPOHHBIX CETEH.
00BACHUMOCTH Hapbiku: (I1) Brageer nacrpymMeHTapreM mOIIepKKH
METOJ0B OOBSICHCHUS (MHTSPIIPETAINH ) HEMTPO3PATHBIX
METOJIOB MICKYCCTBEHHOT'O HHTEIJUIEKTa Ha OCHOBE MOJIEIICH
MaIIMHHOTO 00yYeHHSL.
FC-5.2 O6ecnieunBaet 3HaHus: (I1) 3HaeT MeTOIBI 3aIIUTHI OT aTaK HA JaTaceThI
OTCYTCTBHE CIy4ailHbIX WK |(B T. 4. OT OTPABJICHUS U 3aKIAJ0K).
n06aBIeHHBIX ysa3BuMocTel [yMenus: (I1) YMeeT npuMeHaTs METOABI M IIPOrPaMMHEIE
B CHCTEMAax WHCTPYMEHTBI 3allIUThI OT aTaK Ha JaTaceThl (B T. 4. OT
HCKYCCTBEHHOTO OTpaBIJICHHUS U 3aKJIaJI0K).
WHTEIIIEKTA Hasbiku: (I1) Bnaneer uncrpymentapuem pa3padboTku
MPOTPAMMHBIX HHCTPYMEHTOB 3all[UThI OT aTaK Ha
JaTaceTsl (B T. 4. OT OTPABJICHHS U 3aKIIA/IO0K).
13. ML-1 ML-1.1 ITosummonupyer  (3nanms: (b) 3naet 6a30BbIe GOPMYIUPOBKY 33124 B
Criocoben COOCTBEHHYIO 33/1a4y B 3aJJaHHOW MPEAMETHON 00J1aCTH, COOTHOCHT HX C
NIPUMEHSITh 3aaHHON 00nacTy 3HaHus ¢|0a30BeiMU HanpaBieHusMu M, 3HaeT o0IIue akTyalbHbIC
3HaHUS 00 TOYKH 3pPECHUS TPCHIIOB TEXHOJIOTHH.
UCTOPUU COBPEMEHHOTO ymenusi: (IT) Ymeer ananu3zupoBath U COMOCTABIAT
Pa3BUTHA U HCKYCCTBCHHOI'O 3aJa4y C COBpEMEHHBIMU TPEHAAMU, BBIACIIATD
Tpengax WHTEJUIEKTa crenuUKy 3a7a9i B KOHTEKCTE MOCICTHUX JOCTIKCHUN
COBPEMEHHOTO HaBbIkH: (D) Brnageer aprymenTanueii Beioopa
WU most MOCTAaHOBKH 3a/1a4M ¢ YU4ETOM cutting-edge TeXHOIOTHH,
bopmynupoBaHHs BJIaJICeT MHCTPYMEHTApUEM BBISBIICHUS ITOTEHIINAIIA
KOPPEKTHBIX WHTErPAli HOBBIX MOJAXOJ0B HA CTHIKE TUCIUIUINH.
mocTaHoBok 3ama4d |ML-1.2 Onpenenser 3nanus: (b) 3naer ocHoBHBIE TeHaeHIIMY pa3BuTH U,
U TIOMCKa TEHJICHIINN Pa3BUTHS, OLICHMBAET HOBH3HY PEIICHNS Ha YPOBHE M3BECTHBIX
MEPCIICKTUBHBIX  |OIEHUBAET HOBU3HY H MPAKTUK. 3HAET MUHYChI TPAJULUOHHBIX ITOX0/I0B B
croco6oB NPAKTHYECKYIO 3HAYMMOCTH |CPABHEHUH C COBPEMEHHBIMH IPUHIIUIIAMH,
peleHus CBOUX PEUICHUH ¢ TOUKH 3aJI0’KEHHBIMU B TexHoJorun MU
npo0iieM ¢ 3pEHUSI COBPEMEHHOT'O ymenusi: (IT) OObsacHsET IPUYNHBI OSBICHUS

nomoiso N1

HUCKYCCTBCHHOI'O
HUHTCIIJICKTa

koHuenwn oonpmux nqaHHeX (B]1), pasauiry
omnpezeneHuid. BEISBIsIET pa3nuyHble KaTeropuu npoodieM
OOJIBIINX JTAHHBIX C TPUMEPaMH. Y MeeT aHAIN3UPOBaTh
JMHAMUKY TIOSIBIICHHSI HOBBIX TEXHOJIOTHH{, COTIOCTaBIISTh
COOCTBEHHBIE PEILICHUS C COBPEMEHHBIMU
UCCJICJOBAaHUSIMU M UHYCTPHAIBHBIMH CTaHIAPTAMHU.
HaBbIku: (O) Bianeer meronosorueii mporuosa
NIepPCIIEKTHUBHBIX HarpaBiieHui pa3sutus MU, oneHku
HOBU3HBI U 3HAYMMOCTH PEIIeHUH ¢ onopoii Ha state-0f-
the -art myoaukanmm.

ML-1.3 OuenuBaet
KOHKYPUPYIOIIUE PEIICHUS
1 Pa3pabOTKU C TOYKH
3peHUs TPEH/IOB
COBPEMEHHOI0
HCKYCCTBEHHOI'O
HHTEILIEKTA

3HaHust: (b) 3HaKOM ¢ KOHKYPHPYIOIUMH PENICHUSIMH TI0
0a30BBIM XapaKTEPUCTHKAM (TOYHOCTh, CKOPOCTH,
MIPUMEHNMOCTD ), OPHEHTUPYSICH Ha OOIIETIPUHATHIE
MTOAXO/IBI (HampuMep, CpaBHEHHE pa3nuyHbIXx ML-
JITOPUTMOB).

ymennst: (IT) YMmeeT onernBaTh KOHKYpEHTHBIE PEIICHHUS
¢ y4€TOM COBpPEMEHHBIX TPEHOB (HaIrpuMmep,
HCIIOJIb30BaHUE COBPEMEHHBIX APXUTEKTYP, MOAXOI0B K
HMHTEPIPETUPYEMOCTH, YCTOWUMBOCTH,
9Heprod3(pPpeKTUBHOCTH), aHATM3UPYET NPEUMYILECTBA U
OTpaHUYECHMUS.




HaBbiku: (D) Bnageer nuncTpyMeHTapreM O€HUMapKHHTa
KOHKYPHPYIOUINX pEIICHUH Ha OCHOBE aKTYaJIbHBIX
METPHK M JaTaceToB, yUYUTHIBAET acreKThl explainable Al
robustness, fairness, compliance, hopmynupyet
PEKOMEHIAINH 10 BEIOOPY M Pa3BUTHUIO Hanboee
MIePCTIEKTHBHBIX TOIXO/IOB.

14, ML-2
Cnocoben
MPUMEHSTh
(byHIaMEHTaTbHBI
€ IPUHIUIIBL 1
METOIbI
MAIIIMHHOTO
o0OyueHus
BKJIIOYast
MOJITOTOBKY
JIAHHBIX OICHKY
KadecTBa MoJACIeH

ML-2.1 Paznuuaer
OCHOBHBIE THIIBI 33144
MAalIMHHOTO 00YYCHUS U
MIPUMEHSIET Ha MPaKTHKE
MPUHIIUIIBL UX PEIICHUS

3nanmsn: (b) 3HaeT ocHOBHBIC THITHI 3374 MAIIMHHOTO
o0y4eHus (0OyueHHneM c yuutesaem, 0e3 yIuTens U ¢
noJKkperviennem). [IpuMeHsieT THITOBBIE TOAXO0ABI K
peleHnto 6a30BbIX 3a/1a4 C UCTIOIb30BAaHHEM T'OTOBBIX
HHCTPYMEHTOB 1 0mbmmoTek (ScikitLearn).

ymenusi: (IT) Ymeet BoiOupaTs 1 000CHOBBIBATH METOIBI
pelIeHns 3a7a4 MalIMHHOTO 00y4YeHHs C YIETOM
XapaKTePUCTUK NaHHBIX 1 OM3HEC-KOHTEKCTa,
HacTpauBaTh 0A30BBIE MOJIENIN U MIPOBOAMTH HX OICHKY.
Hasbiku: (I1) Bnageer 6a30BbIM HHCTpYMEHTapHEM
peleHns 3a7a4 MalIMHHOTO 00y4YeHHS C YIETOM
XapaKTePUCTUK NaHHBIX U OM3HEC-KOHTEKCTA.

1 paboty ¢ ML-2.2 [Ipumenser snanms: (b) 3nakoM ¢ MeToaMu pa3BEOYHOTO aHAIM3a
MpU3HAKaMHU METO/IBI TIPEIBAPUTEIILHOM |JaHHBIX, pa0OTHI ¢ MPOMYIECHHBIMHU 3HAUCHUAMHU U
00pabOTKH TaHHBIX U BBIOpOCaMU.
paboThI ¢ MPHU3HAKAMHA ymenns: (IT) YmeeT npoBoanuTh pa3Be0UHbIN aHaIN3
JAHHBIX, PA0OTaTh C MPOMYIICHHBIMU 3HAYCHUSAMH U
BBIOpOCaMU.
nasbiku: (I1) Bnageer metomamu feature engineering:
oTOOopa co3laHus U Mpeodpa30BaHsI MPU3HAKOB.
ML-2.3 Pemaer npoGiniemsl |3nanus: (b) 3HaeT OCHOBHBIE METPUKHU OIIEHKH KauecTBa
HecOaTaHCUPOBaHHBIX TUTS 33129 KIIACCU(UKAIINHN U PETPECCUHU.
TAHHBIX U OIICHUBAET ymenus: (IT) [IpumensieT pa3nuvHbIe THITBI KPOCC-
KauecTBO MOJIEICH Baymaiuu. OleHUBaeT Kau4eCTBO MOJIENe ¢ y4eToM bias-
variance trade-off.
nasbiku: (I1) Bnageer 6a30BbIM HHCTpYMEHTapUEM
OIIEHKH Ka4ueCTBa JUIS 3a]1a4 KIACCU(DUKAINH U PETPECCHH.
15. ML-3 ML-3.1 O6ocHOBEIBaeT 3nanus: (b) 3naer 6a3oBbie Mogenn MO ¢ yunrtenem
Criocoben CHOCOOBI M BAPUAHTHI (Meton Onxaiux coceneit, qepeBbs MPUHATHS
MIPUMEHSTh MPUMEHECHHUS KJIACCUYECKUX |PELICHUH, IMHEHHAs perpeccusl, JIOTHCTHYECKast
KIJIACCHUYECKUE METOJIOB M MOJIEJIeH perpeccusi, METO]] OIIOPHBIX BEKTOPOB) C TOHMMAHUEM MX
AITOPUTMBI MAaIlIMHHOI'O 00yueHUs B MaTeMaTHIECKOH CYIIHOCTH.
MAILMHHOTO 3amagax MU, Bumouas ux  |ymenmsi: (IT) Ymeer 060cHOBaTh BEIGOP KOHKPETHBIX
00yueHus ¢ MaTeMAaTHYECKOe AJITOPUTMOB U UX NTAPaMETPOB B 3aBUCHUMOCTH OT 3a/1a4u U
MOHUMaHUEM UX |(aJIrOpPUTMHYECKOE) JaHHBIX.
MaTeMaTHUYEeCKUX |mpeobpa3oBaHue U HaBbIku: (D) Bnaneer meromamu pa3paboTku U
OCHOB U 0o0JIacTen azanTamnuio K cneun(l)m(e ajgarnTammuu COOCTBEHHBIX AITOPUTMHUYCCKUX peHIeHl/Ii'I Ha
IPUMEHEHHUS 3aau. OCHOBE KJ1acCcH4ecKnx MeTon0B. OOOCHOBBIBAET

MAaTCMAaTUYCCKU CIIOXKXHBIC PCHICHUA.

ML-3.2 DddexTrBHO
MIPUMEHSAET KJIACCHYECKUE
METOJTbI ¥ MOJIEITH
MAalIMHHOTO O0YYeHUS JJIs
oOecrniedeHus
JOCTUXKHUMOCTHN
(hyHKITMOHATBHBIX
xapakTtepucTuk cucrem NN

snanms: (b) 3HaeT mocTaHOBKHM 3a/1a4 B TEPMHHAX
00yuYeHHs Ha YaCTUYHO Pa3MEUCHHBIX JaHHBIX; 3HAET
CTaHJIAPTHBIC aJITOPUTMBI JIs1 pa0OThI C JAHHBIMH U
00yueHus1 MOJIeJIel C MCIIOJb30BaHUEM HEIOJIHOM
pa3MeTKky. 3HACT MOCTAHOBKH 3aj[ad B TEPMHUHAX 3a7auu
PaHKMPOBAHHUS; 3HACT MPOCTEHIIINE METO b
pamKupoBaHus (pointwise MoAXox).

ymenusi: (IT) Ymeer npuMeHsTs MeTOIBI OaiieCOBCKOM
KJIacCU(UKAIK 1 aHCaMOIeBbIX MeTo10B MO (O3rTHHT,
OYCTHHT, CTOKHHT MOJIETICH ), a TaK:Ke TPOU3BOIHBIX OT
HUX (CIIy4aliHbIC Jeca, TPaueHTHBINA OYCTHHT Ha

):[GpeBLHX). HpI/IMGHSIGT KIIaCCHYCCKUE MCTOIbI MO JJIsL
RNEMEHHRIYX




psanoB (ARIMA, skcoHEeHIMANBHOE CTIIaXHBaHUE,
JIMHEHWHAsT PETPECCHs C JIaraMu).

Hasbiku: (I1) Bnageer nHCTpyMEeHTaMM OLIEHKH KayecTBa
MoJIeJIeH paHKUPOBAHUS U CPAaBHEHUS PAHKUPYHOIIIUX
Mojeneit Mexay coboit. Brageer MmeTogamu oOydeHus
THTIA pairwise u listwise. 3HaeT U MPUMEHSIET Ha IPAKTHKE
pa3nuYHbIC APXUTEKTYPhl PAHKUPOBAHHOTO IIOMCKA (OJHO
-, IBYX-, TPEX-CTaJUIHOE PaHKHUPOBAHUE).

ML-3.3 OrnennBaer
Pe3yIbTaTHUBHOCTh
TIPUMEHEHUS KITACCHIECKUX
METOJIOB M MOJEeH
MAaIIMHHOTO O0YYEHHUS B
3amadgax MMM Ha ocHOBE
COITOCTABJICHHUSI C

3HaHus: (b) 3HaeT OCHOBHBIE METPHUKH U ITOAXOJBI K
CPaBHUTEIBHOMY aHAIN3Y HECKOJIBKUX MOJesel ¢ ya&ToM
Ou3Hec-TpeOOBaHUM.

ymenusi: (IT) Ymeer yunTsIBaTh OCHOBHBIE OTPaHUYEHUS
kimaccrndeckoro MO u o0nacTv IpUMEHEHUs. Y MeeT
pa3pabaTbiBaTh PEKOMEH/IAINH TI0 UCIIOL30BAHUIO HITH
OTKa3y OT KJIAaCCHYECKUX MOJIeNIeH B MOJIb3y Ooliee
CIIOKHBIX MeTOJI0B (ensemble, deep learning) Ha ocHOBe

aHaJIoraMu
000CHOBaHHOI'O aHAJIN3A.
HaBbIku: (D) Bnameer MeTomaMu OIIEHKH TEOPETHYECKUX
OTPaHWYEHHH aNTOPUTMOB U CIIOCOOEH HaXOUTh OaTaHC
MEXTy pa3TUIHBIME MToaXxonamMu. Brnaneer metomamMu
CHUCTEMHOTO aHajm3a 3()(PpEeKTUBHOCTH MO/IeJIel Ha YPOBHE
omsHec-a¢¢ekTa, 3aTpaT ¥ pUCKOB. MOXKET OOBICHUTH
pe3yJIbTaThl MOJISNICH 3aKa3uuKYy.
16. TIK-1 [IK-1.1 3naet 3HaHMA: 3HACT COBPEMEHHbIC TEXHOJIOIHH Pa3paboTKu
Bnanenue cospemennbie Texaonorun |I1O (cTpykTypHOE, 00BEKTHO-OPUEHTUPOBAHHOE)
HaBBIKAMHU pazpabotku 110 YMeHHs:
HCIIONB30BaHUs  [(CTPYKTYPHOE, OOBCKTHO- | opr o
pa3IMYHBIX OPUEHTHPOBAHHOE)
TEXHOJIOTUM [IK-1.2 Ymeet 3HAHUSA:
pa3paboTku HCITOJIb30BaTh .
yMeHHUsI: YMeeT UCTIONB30BaTh COBPEMEHHbIE TEXHOIOTHI
MPOrPaMMHOIO COBPEMEHHBIE TEXHOJIOTHH paspaGori TIO
obecrieyeHust pazpabotku [10 .
HABBIKH:
[IK-1.3 MimeeT HaBBIKH 3HAHMA:
HCIIOJIb30BaHUS
. |ymenus:
COBpPEMEHHBIX TEXHOJIOTUH
paspabotku I10 HABBIKH: VIMeeT HaBBIKM UCIIOIb30BaHMS COBPEMEHHBIX
TexHoyoruii pazpadorku [10
17. TIK-2 ITK-2.1 3HaeT KOHUENIUY U |3HaHusA: 3HAST KOHIEIIHY U aTpuOyThl kKayecTtBa [10
Brnanenue aTpuOyThI kauectsa [10 .
yMEHHS:
KOHIICTIIUSMH H
anHGYTaMH HABBIKH:
KadecTBa [1K-2.2 Ymeer onpenenste |3HAHUSA:
TPOTPAMMHOTO arpubyThi Kavectsa [0 yMeHHs1: YMeeT onpeaensiTs aTpuoyTsl kadectsa [10
obecrieueHus
(HAIEKHOCTH, HABBIKM:
0e301acHOCTH, [IK-2.3 NmeeT HaBBIKHU B 3HAHUSA:
ynobcTBa HMCHOJb30BAaHUN METO/IOB, .
HCIIOJIb30BAHNS), |MHCTPYMEHTOB H yMEHMst:
B TOM YHCJIE POJIN |TexHOJIOrMil obecrieueHrs |HABBIKH: VIMeeT HaBBIKU B HCIIOJIB30BAHUN METO/IOB,
oiei, kauectra [1O WHCTPYMEHTOB U TEXHOJIOTHI o0ecrieuenust kadecta 110
MPOLIECCOB,
METO/IOB,
WHCTPYMEHTOB H
TEXHOJOTHM
obecrieueHus

KadycCTBa




18. TIK-3 IIK-3.1 3HaeT craHaapThl M |3HAHHUS: 3HAET KOHIENINH U aTpuOyThl KadecTtBa [10
Brnanenue MOJIEJIN KU3HEHHOTO IIUKJIA
yMEHHS:
CTaHIApTaMH U 110
MOJEIISIMA HaBBbIKU:
JKH3HEHHOI'O [IK-3.2 Ymeer 3HAHUA:
[HKJIa KCIIOJIb30BaTh MOJICTH
yMeHHsi: YMeeT olpeaensaTh aTpuOyThl kadectsa [10
»)u3HeHHoro 1uKita [10
HABBIKH:
[TK-3.3 Nmeet HaBBIKH 3HAHUSA:
MIPUMEHEHUS CTAHJAPTOB H
N YMeHHUs:
MojIeTIel KU3HEHHOTO
mukna [1O HaBBIKHK: VIMeeT HaBBIKK B UCTIOJIH30BAaHUH METO/IOB,
WHCTPYMEHTOB ¥ TEXHOJIOTHI obecniedeHus kauectsa 110
19. IIK-4 [MK-4.1 3HaeT npuHIMITE  |3HAHMS: 3HAET MPUHIHITEI PaOOTHI C OCHOBHBIMHU
Bnanenue paboThI C OCHOBHBIMU OTIepaIiOHHBIMU CHCTEMaMU, 0a30BbIC CETEBBIC
HaBBIKAMHU OTIepaIiOHHBIMA TEXHOJIOTHH, OPTaHU3AINIO CPEACTB Pa3padOTKH
WCIIOJIb30BaHUS  |CHCTeMaMu, 0a30BbIC MIPOrPaMMHOT0 00eCTICUEeHUS
OIIepallMOHHBIX CETEBBIC TEXHOJIOTUU, ymenus:
CHCTEM, CETEBLIX | OPraHH3AINIO CPENICTB HABBIKH:
TEXHOJIOTHH, pa3paboTKu MPOTrPaMMHOTO
CpEICTB o0ecrnieueHust
pa3paboTku [IK-4.2 YMeeT npuMeHATh |3HAHMSA:
MPOrPaMMHOTO COBpPEMEHHBIC CPE/ICTBA U
N yMeHHs1: YMeeT IPUMEHATh COBpEMEHHBIE CPEICTBA U
unTepdetica, SI3BIKU TIPOTPAMMUPOBAHUS
SI3BIKH TTPOTPAMMHUPOBAHUS
MIPUMEHEHUS
HABBIKH:
SI3BIKOB U KA
METOIOB -4.3 ImeeT HaBBIKA 3HAHUA:
(bopMATBHBIX WCTIONTb30BaHUS —
OTIePAIIOHHBIX CUCTEM H
COBPEMEHHBIX CETEBBIX HaBbIKH: IMeeT HaBBIKM UCITOJIL30BaHUS OII€paliMOHHBIX
TEXHOJIOTHI CUCTEM

Paznen 2. MECTO ITPAKTHUKHU B CTPYKTVYPE OIIOII

HpOBe)IGHI/Ie IMMPAKTUKNU OCYHICCTBJIACTCA BbIC3AHAsA, CTAIUOHAPHO, JUCKPETHO C BBIACJICHHBIM
[IEPUOJIOM BPpEMEHU
IIpakTHka HanpaBieHa HA

Jis mpoposkeHust pOpMHUPOBaHUS 3asBJICHHBIX KOMIETEHIIMH Heo0X0oaAuMbl 3HaHUs: COLUOIOTHs
(YK-3); Unocrpannsiii s3eik (YK-4); JlenoBble koMMyHHKanuu W Kyiabrypa peun (YK-4);
dunocodust (YK-5); Ucropust Poccun (YK-5); OcHoBbl poccuiickoit rocynapctBeHHOCTH (YK-5);
be3zonacHocTh xu3HenesTenbHocTH (YK-8); Dxonorus u koHuenuuu ycroiuusoro pazsutus (YK-
8); OcuoBbl BoeHHO# moArotoBku (YK-8); Oxonomuueckas teopus (YK-9); Ananu3 ganneix (BD-
1); Ympasienue nanabiMu (BD-2); Anamu3 manueix (BD-2); Vmpaenenue nanaeivu (BD-3);
VYmpasnenue nanueivu (BD-4); Ananus nanusix (BD-4); Yopasnenue nanusivu (BD-5); Ananus
nanHbIX (FC-5); OcHOBBI TexHOJOTHI ncKyccTBeHHOro MHTe/uiekTa (ML-1); OcHOBBI TeXHOJIOTUI
uckycctBeHHoro wuHTeuiekTa (ML-2); Awnamu3 nanHbix  (ML-2); OCHOBBI  TEXHOJOTHIA
uckyccreenHoro unteiiekra (ML-3); Frontend-nporpammuposanue (ITK-1); Teopust aBromMmaToB u
dopmanbubix  s3bikoB  (I[IK-1);  OObekTHO-OpueHTHpOBaHHOEe mpoekTupoBanue  (I1K-1);
[TapannensHoe nporpammupoBanue (IIK-1); Anamu3 nannsix (I1IK-4); Teopuss aBromMaTtoB u
dopmanbHbIX 1361K0B ([TK-4); O0BeKTHO-OpHeHTHpOBaHHOE NTpoekTupoBanue (I1K-4)

JlanHast mpakTHKa SIBJISIETCS OCHOBOM ISl MPOJIOJIKEHHS] (POPMUPOBAHUS YKA3aHHBIX KOMIETEHITHMA
B: [TonroroBka K mpoueaype 3aliuThl U 3alUTa BBITYCKHOH KBanupukanuonnoi padotsl (YK-3);
[ToaroToBka K MpoIEAype 3aIUTHl W 3allKWTa BBIMTYCKHOW KBamudukaruonHoi padotsl (YK-4);
[ToaroToBka K MpoIleaype 3allUThl U 3alllMTa BBIMYCKHOW KBadu(HUKarmoHHONH padoTsl (YK-5);
[ToaroToBka K MpoIEaype 3alIUThI M 3alIUTa BRITYCKHON KBanupukannonHoi padors (YK-8);



DKOHOMHKA W KU3HEHHBIH UK mporpammHoro mpoaykra (YK-9); OCHOBBI TEXHOJIOTHYECKOTO
npeanpunumaresbetea B UT (YK-9); TloaroroBka k mpoueaype 3aluThl U 3allUTa BBITYCKHOMN
kBanrukanuonnoi padotel (YK-9); IloaroroBka k mporeaype 3amuThl M 3alluTa BBITYCKHOMN
kBannukanuonHo paboter (BD-1); [loaroroBka K mporeaype 3amuThl U 3alluTa BBITYCKHOM
kBamrpukanuoHHoi pabotel (BD-2); IloaroroBka k mporeaype 3allydThl M 3alluTa BBITYCKHOMN
KB (pUKAMOHHOUW padoTel (BD-3); dyHKIMOHANRHOE U JOTHYECcKoe mporpammupoBanue (BD-
4); TloaroToBKa K IMPOIEIypE 3allMThI M 3alllUTa BBITYCKHOHN KBaMH(UKannoHHOK padoTel (BD-4);
[ToaroroBka K mpoleAype 3alIUThl W 3alUTa BBITYCKHON KBanu(UKaMoOHHOH padoTsl (BD-5);
[TepcnextuBHOe porpammHuoe obecrieuenue (FC-1); [ToaroToBka K mporeaype 3amuThl U 3aiuTa
BBIMMYCKHOW  KBanmudukanuoHHoii  paborel (FC-1); @DyHKIMOHANbHOE M JIOTHYECKOE
nporpammupoBanue (FC-5); IlepcnexktuBHoe mporpammuoe obecrnieuenue (FC-5); IloaroroBka k
MpoLEAYpe 3alIUThl M 3alUTa BBIMYCKHON KBanudukarnuonHoi pabotsl (FC-5); KommnbroTepHas
Bupyconorus (ML-1); Bonbmire s3pikoBeie Momenu (ML-1); Ilpoektupoanue urp (ML-1);
CucreMbl BUPTYyaJIbHOM U TOMOIHEHHOM peanbHocTu (ML-1); IlogroroBka K mpoueaype 3auThl 1
3aIlUTa BBIMYCKHOM KBamudukaruonuoi paborsl (ML-1); KomnbetorepHas Bupycosorust (ML-2);
bonbuine s3p1koBbie Moaenu (ML-2); [IpoexktupoBanue urp (ML-2); CucreMsl BUPTyaabHON U
nononHeHHol peanbHocTH (ML-2); TloaroroBka k mpoueAype 3alluThl U 3allUTa BBITYCKHOM
kBasn(ukanoHHoi padotel (ML-2); bonbmne si3pixkoBbie Mogenu (ML-3); IlpoextupoBanue urp
(ML-3); CucteMbl BUPTYaIbHOU U TOMOJHEHHOH peaqbHocTd (ML-3); IToaroToBka K mporeaype
3a0UTBl W 3allUTa BBINYCKHOW KBanudukanumonnoir padoter (ML-3); IlepcnektuBHOE
nporpammuoe obecrieuenue (I1K-1); TexHomorus paspadotku nporpammuoro oodecrneuenust (I1K-
1); bonpume s3bikoBbie Mosenu (I1IK-1); Ilpoextuposanue urp (I1K-1); Cucremsl BUpTyanbHON U
nononHenHoit peanpHocTu (IIK-1); [loaroroBka k mpoleaype 3aluThl U 3alUTa BBITYCKHOM
kBannpukanronHoil padotsl (IIK-1); [loaroroBka k mpoueaype 3alluThl U 3allluTa BBITYCKHOM
kBanuukannonHoi pabotel (I1IK-2); DxoHOMHKA U KU3HEHHBIM UK IPOrPaMMHOTO MPOAYKTa
(IIK-3); IloaroroBka K mpoueaype 3allMThl M 3allUTa BHITYCKHOM KBalU(UKAIIMOHHOW pabOThI
(IIK-3); Paspabotka i MamuHHO-He3aBUcHMbIX —minatgopm  (IIK-4); KommbrotepHas
Bupycosiorus  (IIK-4); IloaroroBka Kk mpoueaype 3amMThl M 3allldTa  BBITYCKHOM
KkBaHpuKanonHoit padotsr (ITK-4)

Pasznen 3. COAEP’)KAHUE ITPAKTUKHU

Buasl pabot
Ne n/mt KonraktHas pabota UHbIE (POPMBI OpraHU3alruu 00pazoBaTEIbHON
JeSITeTTbHOCTH
1 OmnpenesneHne 1 yTBep)KICHHE TEMbI

WHIUBUIYAIbHOTO 3anaHus. CocTaBicHUEe
maHa-rpaguka pador (4 yaca)

2 CocraBnenue miaHa-rpaduka padot (4 gaca)
3 [ToaroroBka otuera (204 gaca)
4 IIpoBenenue nnctpykraxa o Tb,

MIPOBEJICHUE KOHCYIIbTAIINH, cllada OTdeTa 1o
MPaKTHKE C 0(GOPMIECHHBIMU JOKYMEHTaMHU
(4 gaca)

Htoro 216

Pasznen 4. MATEPHUAJIbBHO-TEXHMYECKOE n YYEBHO-METO/JNYECKOE
OBECIIEYEHME ITPAKTHUKHU

4.1. YueOHO-MeTOANYECKOE 0DeCIIeUeHnE




KoanuectBo
AK3EMILISIPOB TIEYATHBIX

NeNe Crnucox UCoab3yeMOi JIUTepaTyphbl M3 JBHHH, HMCIOIIMXCA B
/1 OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MHTEpHET
YYEBHbBIE, YYHEBHO-METOJJMYECKHWE M1 HAYUYHBIE U3JJAHU S
1 |Hexopomkosa, JI. I'. YmpaBieHue mpoekTamu pa3padOTKH 85 /

MPOrPaMMHOIO o§ecnequHH [Tekct] : mpaktukym / JI. T.
HexopomkoBa. Momkap-Ona: Mapl' TV, 2009. - 151 c.
ODK3eMIUIIPBIL: Bcero 85.

https://portal.volgatech.net/b
ooks/nexoroshkova_upravlen
ie proektami.pdf

2 |HexopomkoBa, Jlrommuna I'eoprueBna. Mudopmanmonnoe 34/
MoJienMpoBaHKe W aHanu3 TpeboBanmit [Tekcr] : yueOnoe| https://portal.volgatech.net/b
mocobue i cryaenToB HampasieHus moarotoku 09.03.04|ooks/Nekhoroshkova Inform
"IIporpammHas uHKeHepus', JMCHUIUTAHBL| atsionnoye_modelirovaniye i
"UudopmanmonHoe MoeupoBanue 1 anainus Tpebosanmii” /| _analiz_trebovaniy_2020.pdf
JI. T. HexopomkoBa; MHHUCTEPCTBO HAayKHM M BBICIIETO
o0pa3oBaHUs Poccuiickoit ®epepaunu, PI'BOY BO
"TToBOIKCKUIA rocyJapCTBEHHBIM TEXHOJIOTUYECKUN
yuupepcuter”. Momkap-Ona: III'TY, 2020. - 145 c. ISBN
978-5-8158-2209-2. Dx3emmasapbl: Bcero 34.

3 |KybGamesa, Emena  CepreeBHa.  Wudopmatuka 29 /
BBIUHCIIUTENbHAS TexHuKa. Mudopmanuonnas OezomacHocts| https://portal.volgatech.net/b
aBTOMATH3UPOBaHHBIX  cucTeM [Tekcr] yueOHo-|00ks/Kubacheva_Informatika
METOIMYECKOe MOCOOre K MPOXOKIACHUIO MPpou3BoAcTBeHHO#| _i_Vichislitelnaai_tehnika_In
NPaKTHKK JUTS CTYJCHTOB HanpasieHuii moarorosku 09.03.01| formazionnaai_bezopasnost_
"Unpopmatuka u BerMucauTenbHas TexHuka', 10.05.03|avtomatizirovannih_sistem_2
"UudopmannonHass 0e30IMacHOCTh  aBTOMATH3HPOBAHHBIX 019.pdf
cucrem" / E. C. KybameBa, M. A. Manamkesuu, E. H.

UYekynaeBa; MUHUCTEPCTBO HAyKU U BBICHIETO OOpa30BaHMUS
Poccuitckoii  ®enepaunu, OI'bOY BO "lloBoskckuit
roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI YHHUBEpCUTET".
Womkap-Oma: III'TY, 2019. - 64, [1] c. ISBN 978-5-8158-
2081-4. Dx3emmurapsl: Bcero 29.
OJIEKTPOHHBIE OGPA3OBATEJIbHBIE PECYPCBHI
1 |Hayunas snextponHast onbmmorexa eLIBRARY.RU http://elibrary.ru
2 |Hayunas snektponHas Oubnuoreka «KnbepneHnHka http://cyberleninka.ru

[MTPOD®ECCHUOHAJIBHBIE BA3bI JAHHBIX 1 THOOPMAIIMOHHBIE CITPABOYHBIE

CUCTEMBI
1 |CmpaBouno-npaBoBas cucrema KoHCyapTaHT+ http://www.consultant.ru
2 |NudopmanmroHHO-TpaBOBOi mopran ["apaHT http://www.garant.ru
4.2. MarepuanbHO-TeXHUYECKast 0a3a ¥ MPOrpaMMHOE 00ecTieYeHue
NeNe | Ayauropuu ans npose- | [lepedeHb OCHOBHOTO 000y IOBaHHS [Mporpammuoe
1/n |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSATENLHOMN pabo-
TBI ¥ IPOBEJICHUS TOCY-
JTApPCTBEHHON UTOTOBOM
aTTeCTaINH
1. 427 (1) MoOunbHblii  Tenedpon  Samsung|Microsoft Windows
Galaxy A7 (2), Mobunbshnsiii Tenedon |Enterprise, CripaBounas




Samsung Galaxy S9+ (2), HoytOyxk
Apple MacBook Prol3 with Retina
display and Touch Bar Mid2017 (1),
[Tmanmer Apple iPad 2018 (1),
[TpoekTop mynbTUMeauiiHbIi Hitachi
CP- RX94 (1), Cmaprdpon APPLE
iPhone 8 Plus 64 Gb,MQS8L2RU/A,
cepsrii (1), Cmaprpon APPLE iPhone
X 64 Gb,MQAD2RU/A,
cepeOpucThIit (1), [nem
BupTyasibHOU peanbHocTH HTC Vive
(2), Kommnekt yue6Ho# Mebenu (1)

IIpaBoOBast crucrema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Areat Dr.Web,
Kommnekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JJIA pemeHI/m OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4

2. 429 (1) [K RAMEC GALE/i7-|Microsoft Windows
3770/B75M2x4DDR3/GTX650/500S |Enterprise, CrnpaBouHas
ATA3/monut.LCD PHILIPS [npaBoBas cucrema
23,6"knaB.,m  (8), [Ilpunrep HP|"Koncynprant  Ilmroc",
LaserJet Professional P1102 (1),[Microsoft Office
[Tpoexktop VIEWSONIC PJD6550LW [Standard, Arent Dr.Web,
oenbrit (1), Kommiekr yuebnoii|Komrmiekt I'APAHT-
mebenu (1) Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
JUTSL PEIIeHUsT OCHOBHBIX
110JIb30BATEIbCKUX 3a/1a4
3. 430 (1) IK RAMEC GALE/i7-|Microsoft Windows
3770/B75M2x4DDR3/GTX650/500S |Enterprise, CrnpaBouHas
ATA3/mouut.LCD PHILIPS [npaBoBas cucreMa
23,6"knaB.,Mm (8), [Tpoexrop|"Koncynprant  Ilmroc",
VIEWSONIC PJID6550LW  Generii|Microsoft Office

(1), Ulkad TemexoMMyHHKAIIMOHHBIH
HanoneHeri  [IMO HITK-M (1),
KommiexT yueOHoi#t mebenu (1)

Standard, Areat Dr.Web,
Kommnekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiekt 1O
JJISL pemeHI/m OCHOBHBIX
I10JIb30BATCIIbCKUX 3a1a4

ba3oi1 15 mpoBeneHNS PAKTUKHY SBIISIFOTCS MPEANIPUITHS U OPraHU3aLNN:

000 «MAD 12»

AO «MapUMNCKNIM MaLLMHOCTPOUTENbHbIN 3aBOA»

OO0 «AnTwn BepTeKkc»

OO0 «Tpasen JlTanHCuctemc»




000 «31-Cu-An Bopnasang Pawa»

OO0 «Tpasen NanH Npynn»

000 «MobunbHble peleHua gna CTPOUTENbCTBA

OO0 KomnaHua «Uutpyc»

000 «Puumepgmna»

000 «[1»k13Kcbn JeBeNnoNMEHT»

00O «Omera-Copt»

AO «3aBog nNoaynpoBOAHUKOBbIX MPUBOPOB»

000 «UuntpoHMym»

000 «YanopT»

000 «1C-Papyc Mowkap-Ona»

00O «IK-PAL»

000 «Apb Meagua»

000 «M0 ContoweHc»

000 «HOHucucreme»

000 «Tum Popc»

r6OY PM3 «Jlnuen nHGOPMALMOHHbBIX BbIYUCAUTENBHbBIX TEXHONOTMIN « Meratex»

Apno «IC Copt»

000 «CaHaTopui «Koonepatop»

00O «benbint TMrp COPT 1 NnpunoKeHna»

000 «HaunoHanbHbIM GoHA NOAAEPHKKM MHHOBaLWM B chepe ob6pa3oBaHUA»

000 «HOHUK UHKUHUPUHT»

000 «XaunTtek»

O6uecTBo C OrpaHUYEHHOM OTBETCTBEHHOCTbLIO HebaHKOBCKaA KpeanTHas opraHmsaums "'V

Paznen 5. ®OPMbI KOHTPOJIA ITPOXOXIEHUS ITPAKTUKHA



Kputepnn onieHHBaHNs KOMIIETCHIMI HAIIPaBJICHBI HA:

- KQYECTBEHHBIN YPOBEHb IIPOXO0KICHUS IPAKTUKU;

- UHUIMATUBY 00y4aroIIerocs, NposBJICHHYIO B IEPHO ITPOXO0KIEHHSI IPAKTUKH;
- YMEHHUE MPOBECTH 3aIUTY BHIITOJTHEHHON pabOTHI.



5.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTH

B xonxe nmpoxoxacHUs NMPaKTHKU IPOBOJUTCA TEKYIIMM KOHTPOJb. B XOone Tekymero KOHTpOJIst
npoBepsieTcst coOroieHue OOy4YaroUIMMUCA TPaBWJI BHYTPEHHErO paclops/ika, KadecTBO U
pe3yabTaThl Pa0OTHI, X0/ BHIMOJIHEHUS HHUBHIyaIbHBIX 3aJJaHUN TI0 IPAKTHKE.

5.2. [IpoMexyTo4HAs aTTECTAHS 00YIAFOIIUXCS

[IpomexxyTouHast —arrectanusi IO pe3yJibTaTaM MPOXOXKIACHUS MPAKTUKH HIPOBOJUTCA B
cooTrBeTcTBUN C «llonokeHHEM O TpakTUKe OOYy4aroIMXCs, OCBAaWBAIOUIMX OO0pa3oBaTEIbHBIC
nporpammsl Beiciiero oopazoanus B DI'bOY BO «III'TY» u «llomokeHueM o TeKyIeM KOHTPOJIe
yCIIEBaEMOCTH U IPOMEKYTOUHOM aTTecTanuu o0yyaromuxcs [IITY».

[IpomexxyTouHast arrectanusi MO3BOJSET OINPEICIUTh CTENEHb JOCTUKEHUS 3aIUIaHHMPOBAHHBIX
pe3yabTaToB O0yUEHHs B TPOLIECCEe MPOXOKICHHS IPAKTUKUA M MIPOBOJIUTCA MO (QOHAY OLCHOYHBIX
CPEICTB B XOJ€ 3alUTHl OTYETA, COJEPXKAILEro AaTTECTALMOHHBIA JIMCT C KOMIIETEHUHSMH,
3ar0JIHEHHBIN PYKOBOIUTEIEM IPAKTHKH.

IIpumep TUIOBBIX KOHTPOJIBHBIX BOIIPOCOB

1. Mapku MIBM, ncnonbsyembie B opraHM3aLnm, sBASIOLLENCA BA30M NPaAKTUKN.

2. MapKa 1 TakToBaA 4YacToTa npoueccopa 3aTnx IBM.

3. O6bem onepaTUBHOM M BHELLHEN NaMATU paboyunx cTaHumMii oTaena (nabopaTtopum m T.0.).

4, OC, ycTtaHOB/NEHHasA Ha pabounx cTaHUmMAX oTaena (nabopatopuu u T.n.).

5. MpuKNagHble NPOrpamMmmbl, BbIMOHAEMble Ha paboynx cTaHUMAX oTaena (nabopatopun 1 T.n.).

6. YacToTa BbINOJHEHUA KAaXKA0M NPOrpPaMmbl.

7. Konnuectso ¢ainos, ¢ KOTOPbIMKM PaboTaOT NPOrpammbl U TUM JOCTyNa K paitnam, KOTOpbIN Ha HUX
noanep:KnBaeTcs.

MpodeuHymeili ypogeHs

8. Hanuuue cetu, obbeamHaowei paboune ctaHumm otaena (nabopatopum v T.n.) M opraHM3aumm B
Lesom.

9. Tononorua, KOTOPY MMeeT CeTb OpraHmn3aumn.

10. MapKu cepsepoB, UCMOb3YEMbIX B CETH.

11. DyHKUMKM KarXKaoro cepsepa.

12. CeTeBoe NporpaMmHoe obecneyeHne, UCNONb3YyEMOE B OPraHM3aLmm.

13. Hanuuue orpaHnyeHmin Ha AOCTYN K CETEBbIM pecypcam ANA OTAEbHbIX NOAb30BaTeNen U UX rpynmn.

14. CeTeBoe 060pyA0BaHNE, YCTAHOB/IEHHOE B CEIrMEHTaX CETU.

Boicokuli yposeHb

15. Tpaduk cetu (B cpeaHeM, MUHUMA/bHbIN, MaKCUMabHbIN).

16. CeTeBoe NporpaMmHoe obecneyeHne, UCNONb3yeMOE B OpraHM3aLmm.
17. ®yHKLUMM, NpaBa M 0683aHHOCTU BO3/I0XKEHbI HA agMUHUCTPATOPA CETU.
18. MNpepnoctaBneHne nonb3oBaTenam goctyna B UHTepHerT.

19. CpeACTBa, ncnonblyemolie anAa 3aintbl OT HECAHKUNOHUPOBAHHOIO 0CTyMNa U BUPYCHbIX aTak.



20.

21.

22.

Hanuuune B opraHM3aumm pacnpegeneHHble 6asbl 4aHHbIX.
Yuactue B pa3paboTke KOMMNOHEHTOB NPOrpaMmMHoro obecneyeHuns 1 6as AaHHbIX.

MpeanoxeHna No NoBblWeHUO 3GPEKTUBHOCTM annNapaTHO-NPOrPaMMHbIX KOMMNJIEKCOB
npeanpuATUS.



Pasnen 6. [IEPEYTBEPXJIEHUE PABOYEN ITPOI'PAMMEBI

[Iporpamma nepeyTBepKaeHa Ha
3aceaHnu y4eOHO-METOAMYECKON
KOMHUCCUU

[Tporpamma nepeyTBepsKIcHA
Ha 3aceaHuu Kadenpsl

(Ha3B. akynpTeTa (MHCTUTYTA))
MPOTOKOI Ne

13 bh

OoT

20

(na3BaHue xadenpsl)
poTOKOJ Ne

13 2

OoT

20

(moamuck, ®.M1.O. npencenarens)

(moamuce, @.M1.0. 3aB. kadenpoii )




ATTeCTAIMOHHBIN JIUCT MPOXO0KICHUS MPAKTUKHI

(3anonnennvlii ammecmayuoHHbLLIL TUCT NPULA2Aemcs K omyemy no npakmuxe)

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIIMU

Kpurepuu onienuBanus

HE
c(hopMHUPOBAHBI

copMUpOBaHBI
c(OpMHPOBAHEI (opmmp
B JIOCTaTOYHOM
4aCTUYHO
o0beme

chopMUPOBAHEI
MOJIHOCTBIO

1. BD-1 CnocobeH ocymiecTBIIsTh
MOUCK COOp OYHMCTKY H
OpeIBAPUTEILHbIA aHATN3 TaHHBIX

2. BD-2 CrniocobeH onpeaensTh
TpeOOBaHUS K HAOOpaM JAHHBIX IS
pelIeHns 3a1a4 MAIIHHHOTO
00y4YeHUs IPOBOJHUTH PA3METKY H
aHau3 HabOPOB JaHHBIX OLICHUBATh
KauecTBO JaHHBIX 00ecIeYrBaTh
HEMPEPBIBHYIO WHTEIDAIIUIO JTAHHbBIX

3. BD-3 Cnoco6eH opraHi30BbIBaTh
XpaHCHUA JaHHBIX BLIGI/Ipa}I
AICKBATHBIC TCXHOJIOTHYCCKUEC
PCIICHUA

4. BD-4 CnocobeH npuMeHsTh
pa3nuYHbIe MOJENHU U (WIN)
TEXHOJIOTMH 00Pa0OTKN TaHHBIX

5. BD-5 CrocobeH npuMeHsTh
TEXHOJIOTHUH OpTaHU3aIN
nHbpacTpyKTYph! b1

6. FC-1 Cmocoben nmpoBoanTh
(pOHTHPHBIE UCCIICIOBAHMUS B
00J1aCTH apXUTEKTYP, AITOPUTMOB
MO, onTUMHU3AIMH 1 MATEMATUKH

7. FC-5 Criocoben npoBoIUTh
(bpoHTHPHBIE UCCIIE0OBAHNUS B
o0acTi 6€30MacHOCTH, JOBEPHUS U
00BSICHUMOCTH

8. ML-1 CmocobeH npuMeHsTh
3HaHU 00 UCTOPHUHU PA3BUTHUS H
TpeHaax coppemensoro UM ans
(hopMyIHpPOBaHUS KOPPEKTHBIX
IIOCTAaHOBOK 3aJ1a4 1 ITONCKa
MEPCIEKTHBHBIX CIIOCOOO0B PEIICHUS
npoosem ¢ nomompio M

9. ML-2 CrniocoGeH npuMeHsTh
(byHIaMeHTanbHBIC IPUHIUITET 1
METOJIbI MAIIIMHHOTO O0YUeHHUS
BKJTFOYAS! TOATOTOBKY JaHHBIX
OLICHKY KadecTBa Mojeeil 1 paboTy
C MPU3HAKAMHU

10. ML-3 CriocobeH npuMeHsTh
KJIaCCHYECKHE aJITOPUTMBI
MAIIMHHOTO O0Y4eHUs ¢
MOHMMaHHEM UX MaTeMaTHYECKUX
OCHOB ¥ o0J1acTeil MpUMeHeHHs

11. ITIK-1 Bnagenne HaBBIKAMH
HCIIOJIb30BAHUA paSJ'II/I‘-IHBIX
TEXHOJIOTHH pa3paboTKH
IIPOTPAMMHOI0 00eCTIEYEHHS

12. T1IK-2 Bnagenne KOHIENIUIMHA 1
aTpuOyTaMu KadecTBa
MPOTPAMMHOTO 00ECTICUCHHUS
(HamexHOCTH, 0€30MaCHOCTH,




yA00CTBa UCIIOJIE30BAHUS), B TOM
YHUCJIE POJIH JIFOJIEN, ITPOLIECCOB,
METOJIOB, HHCTPYMCHTOB U
TEXHOJIOTHI 00ecTieueHNs KauecTBa

13. TIK-3 Bnanenue ctangapTaMu u
MOJICIISIMU JKU3HEHHOTO IIMKJIA

14. IIK-4 Bnanenne HaBBEIKaMH
WCIOJIb30BaHUS OTIEPAIIMOHHBIX
CHCTEM, CETEBBIX TEXHOJIOTUH,
CPenCTB pa3pabOTKH MPOTPAMMHOTO
uHTEpdeiica, MPUMEHEHHS S3BIKOB U
METOIOB (hOPMaAIILHBIX

15. YK-3 CrocobeH ocymiecTBIATh
COIMAILHOE B3aUMOIEHCTBUE U
pean30BBIBATH CBOIO POJIb B
KOMaHJIe

16. YK-4 CriocobeH oCyliecTBIATh
JIETIOBYI0 KOMMYHHUKAIMIO B YCTHOM
Y MMCbMEHHOW (opMax Ha
rOCYJIapCTBCHHOM SI3BIKE
Poccuiickoit @enepanuu u
MHOCTPAaHHOM(BIX) sI3BIKE(aX)

17. YK-5 CriocobeH BocIipuHUMATD
MEXKYIBTypHOE pazHOOOpa3ue
0011IecTBa B COLMAIIBHO-
HUCTOPUIECKOM, STHHIECKOM H
brrocodcKkoM KOHTEKCTAX

18. VK-8 CrocobeH co3naBaTh U

MO IeP’KUBATh B TOBCETHEBHOI
JKM3HHU U B IPOHECCUOHATILHOM
JIeSITeIbHOCTH O€30IacHbIE yCIOBUS
JKU3HEIEATETBHOCTH IS
COXpaHEHHUs IPUPOJHON Cpenbl,
obecrieueHns! yCTOMIMBOTO Pa3BUTHS
o01ecTBa, B TOM YHCIIE TIPH YIpo3e
Y BO3HUKHOBEHHUH YpE3BbIUaiTHBIX
CUTYAIIMH ¥ BOGHHBIX KOHQJINKTOB

19. YK-9 CriocobeH npuHIMaTh
000CHOBaHHBIC SKOHOMUYECKHE
pemIeHns B Pa3IMUHBIX 001acTIX
JKU3HEJICSTEIbHOCTH

Ipumeuanue: Ykasicume ypoeeHb 0C80eHUSA KAXCOOU KOMNemeHyuu, Komopuli, Ha Baw 632150, nposasun obyyarowuiics
6 Nepuo0 NPOXOAHCOeHUs NPAKMUKU

OHeHKa PE3YIBTATOB IMPOXOKACHUA IMPAKTUKU PYKOBOAHUTCICM IIPAKTUKH OT OpraHu3anuud, B
KOTOpOfI mpoxoauiia IMpakTuka

P YKOBOOHUTCIIb TIPAKTHUKU OT OpraHU3alnu, B KOTOpOﬁ mpoxoauJia IMpaKkTuKa

(Oonocnocmsv, @.HU.0O., noonucy)

« » 20 T




