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1. MECTO TOCYJAPCTBEHHOM MTOI'OBOM ATTECTAIIUM B CTPYKTYPE
oon
PLACE OF THE STATE FINAL CERTIFICATION IN THE STRUCTURE OF THE
MEP

lNocynapctBennass urorosast arrectanust (I'MA), 3aBepinaromiasi OCBOCHHE OCHOBHOM
00pa30BaTeNbHON MPOTPAMMBI, TPOBOIUTCS TOCYIAPCTBEHHON 3K3aMEHAIIMOHHON KOMHCCHEW B
LENSAX OIpPEeNICHUs] COOTBETCTBHSI PE3yJIbTATOB OCBOEHUS OOYYArOIIMMUCS 00pa3oBaTeIbHOM
nporpaMmMsl oopazoparenbHoro crannapra HHI'Y.

The state final attestation (SFA), which completes the mastering of the basic educational
program, is carried out by the state examination committee in order to determine the conformity
of the results of mastering the educational program by the educational standard of the UNN.

lNocynapcTBeHHast uToroBasi aTTecTalys BBIIYCKHMKOB I10 HANpaBJIE€HUIO MOJITOTOBKU
09.04.04 “TIporpammuasi HWHXXeHepus~  TMPOBOAUTCS B (QOpMe 3aIIUTHl  BBITYCKHOM
KBaJIN()UKALIMOHHOU pabOTHI.

State final certification of graduates in the field of training 09.04.04 “Software
engineering” is carried out in the form of defense of the final qualifying work.

2. TPEBGOBAHUSI K PE3YJBTATAM OCBOEHUS OBPA3OBATEJBHOM
IMPOI'PAMMBbI

REQUIREMENTS FOR THE RESULTS OF THE LEARNING OF THE
EDUCATIONAL PROGRAM

BrInycKHUK, OCBOMBIINI MTPOrpaMMy MarucTpaTypbl, TOTOB pelaTh NpodeccuoHaIbHbIe
3a71a4M B COOTBETCTBHH C BUJAMHU NMPO(ECCHOHAIBHOMN JIESITeNbHOCTH:

A graduate who has mastered the master's program is ready to solve professional
problems in accordance with the types of professional activity:

MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKas,

Ha KOTOPYIO OpPHUEHTHPOBaHA MPOrpaMMa MarucTparypbl 10 HANpaBICHUIO MOATOTOBKH
09.04.04 «ITporpammuas uHxkeHepus», mpohuis «MHKeHepHus MpOrpaMMHOTO 00SCTICUCHHS.

production and technological,

which is the focus of the master's program in the direction of training 09.04.04 "Software
Engineering", profile "Software Engineering".

PesynbraTsl 0ocBOeHUs1 00pa30BaTENbHON MPOTPAMMBI
The results of mastering the educational program

Kona u conep:xanue Kon u conep:xxanue
KOMTIETEHIINH HHIUKATOPA JOCTHXKEHUS Pe3yabTaThl 0CBOEHHS
KOMIETEHIIMH

YHnBepcaanMe KOMIICTCHIIUHA

VK-1 Cnocoben VK-1.1. 3HaeT MEeTOIBI e 3HaATh METOJBI KPUTUYECKOTO aHAIM3A
OCYILECTBIISTh KPUTUYECKOTO aHAIH3a MPOOJIEMHBIX CUTYaIIUH.
KPUTUYECKUI aHAJIN3 HpOﬁHeMHBIX CUTyaLM. e VYMeThb BLIpaGaTBIBaTB CTpaTeruro
MPOOJIEMHBIX YK-1.2. YMmeeT BopabaThIBaTh NeHCcTBUI TPY BO3HUKHOBEHHH
CHUTyallul Ha OCHOBE CTpaTEruro JE€UCTBUM IIPHU KPUTHYCCKUX CHTyaLIPIfI.

CHUCTEMHOTO MOAX0/1a, | BOSHUKHOBEHUH KPUTHUYECKUX e Biajgerh OCHOBAMH CHCTEMHOIO




BEIpa0aThIBATh
CTpaTeruto NeHCcTBUM

CUTyaLMH.

VK-1.3. Bnaneetr ocHOBaMU
CHUCTEMHOT0 NOAX0Ja K
aHaJIN3Yy MPOOIEMHBIX
CUTYALMH.

[I0/IX0JIa K aHaIU3y MPOOIEMHBIX
CUTYAaLIMH.

VK-2 Criocoben
YIPABJIATH TPOEKTOM
Ha BCEX 3TAIax ero
SKM3HEHHOTO LIUKJIA

VK-2.1 3HaeT cTpykTypy
JKU3HeHHOro nukna UT
MIPOEKTA.

VYK-2.2. ¥MmeeT agantupoBaTh
SKA3HEHHBIN [TUKII 1O
cnermpuky KoHKpeTHsIX UT
MIPOEKTOB.

VK-2.3. Bnageer MmeTogaMu
ynpasienus UT npoekroM Ha
BCEX 3Talax ero XU3HEHHOTO
LUKJIA.

e 3HaATh CTPYKTYpPY KU3HEHHOIO LIUKJIA
HT npoekra.

e  YMeTh aJanTHPOBATh )KHU3HECHHBIIH
LUK o[ criennuKy KoHKpeTHbIX UT
MPOEKTOB.

e Brnanets Mmetogamu ynpasnenust U'T
MPOEKTOM Ha BCEX 3TaIax ero
JKM3HEHHOI'0 IUKJIA.

VK-3 Cnocoben
OPraHN30BbIBATH U
PYKOBOANTH pabOTOM
KOMaH/IbI,
BbIpaOaThIBast
KOMaHJHYIO
CTpaTEruIo JJis
JOCTHKEHHUS
TIOCTaBJICHHOW TN

VK-3.1. 35aeT OCHOBHBIE
MPUHITUIIBI YTIPABICHUS
KOMaHAOU MpoeKTa.

YK-3.2. YMmeeT BeIpabaThIBaTh
KOMAaHJIHYIO CTPaTEruio npu
BoinojgHenun MU T npoekra.
VK-3.3. Bnageetr MmeTogaMu
MOTHBAIIMHA KOMaH/IbI Ha
JIOCTIDKCHHE TTIOCTABICHHOMN
[N,

e 3HaTh OCHOBHBIE IPUHIIUIIBI
yHpaBiIeHHUs KOMaHI0M MpoeKTa.

e  Ymerb BeIpaOaThIBaTh KOMaHAHYIO
cTpareruto npu BeinonHenuu UT
MIPOEKTA.

e Brnaners MeTOZaMU MOTHBALIUH
KOMAaH/Ibl Ha JOCTIKEHUE
ITOCTABJICHHOM LIETIH.

YK-4 Cniocoben
MIPUMEHSTh
COBpEMEHHBIE
KOMMYHUKATHUBHBIC
TEXHOJIOTHH, B TOM
YHCIie Ha
WHOCTPaHHOM(BIX)
s3bIKe(ax), s
AKaJIEMUYECKOT0 U
po(heCcCHOHATBHOTO
B3alUMOJICUCTBUS

VYK-4.1. 3HaeT coBpeMEHHEBIE
KOMMYHHKATHBHBIE
TEXHOJIOTUH

VYK-4.2. YMeeT NIpuMeHATs U
Ha MPAKTUKE IS
aKaIEMHYECKOTO U
po(eCCUOHANTBHOTO
B3aMMOIEHCTBHUA.

YK-4.3. Biageer meTogamu
YCTHOT'O ¥ TUCBMEHHOTO
oO0IIeHHs, B TOM YHCIIe Ha
HHOCTPAHHOM $I3bIKE.

e 3HaTh COBPEMEHHBIE
KOMMYHHKAaTHBHBIE TEXHOJIOTHN

e  YMeTh NPUMEHATH U Ha MPAKTUKE JUIS
aKaJIeMHUECKOTO U
po¢eCcCHOHAIFHOTO B3aUMO/ICHCTBHSI.

e Buagers MeTO1aMU YCTHOTO 1
MICEMEHHOTO OOIICHNUS, B TOM YHCIIE
Ha MHOCTPAHHOM SI3BIKE.

VK-5 Cnocoben
aHaAJIM3UPOBATh U
YYHATHIBATH
pazHooOpasne
KYyJIBTYp B IIpoLIECCE
MEXKYJIBTYPHOTO
B3aMOJCHCTBHUSI

YK-5.1. 3naer ocobeHHOCTH
pasHooOpasus KyJabTyp.
VYK-5.2. YMeeT aHanu3upoBathb
paszHooOpasue KyJIbTyp B
MIPOLIECCE MEKKYJIBTYPHOIO
B3aUMOJICHCTBHS.

VK-5.3. Bnageet npuHuumnaMmu
U OrpaHUYCHUSIMHU
MEXKYJIbTYPHOTO
B3aMMOIEHCTBHUA.

e 3HaTh 0COOEHHOCTH pPa3HOOOpasus
KYJBTYP.

e YMeTh aHAIM3UPOBATH pazHoOOpasne
KYJIBTYpP B MPOIIECCE MEKKYJIBTYPHOTO
B3aMO/IEIHCTBUA.

e BraaeTrs npuHUMIIAMHA U
OTPaHUYCHUSIMU MEKKYJIbTYPHOTO
B3aMOJECTBHUS.

VK-6 Cnnocoben
OIPENIEIIATE U
pean30BBIBATH
[IPHOPUTETHI
COOCTBEHHOM
NEATENBHOCTH U
CIIOCOOBI €€
COBepHIeHCTBOBaHI/Iﬂ
Ha OCHOBE

VYK-6.1. 3HaeT npuHIUIBI
TUTAHUPOBAHUS U OTIPEACICHHUS
[IPUOPUTETOB COOCTBEHHOM
JIESITEILHOCTH.

VK-6.2. YMmeer
peaIM30BLIBATH TPHOPUTETHI
COOCTBEHHOM JIeATEILHOCTH Ha
OCHOBE IJITAHUPOBAHUS.
VK-6.3. Bnageer criocobamu

3HaTh MPUHIUTIBI TUTAHUPOBAHUS U
OTIpEJICIICHHSI IPUOPUTETOB COOCTBEHHOM
JIeSTEeIHLHOCTH.

YMeTh peam3oBhIBaTh MPHOPUTETHI
COOCTBEHHOH EATEIIEHOCTH Ha OCHOBE
IJTAHUPOBAHUSL.

Bnagets cnocobaMu coOBEpIIIEHCTBOBAHUS
COOCTBEHHOH JESITETLHOCTH Ha OCHOBE
CaMOOIICHKH.




CaMOOILICHKHN

COBCPIICHCTBOBAHUA
COOCTBEHHOM JACATCIBHOCTH HA
OCHOBC CaAMOOIICHKH.

OobmenpogeccuoHaIbLHbIE KOMIIETEHITHH

OIIK-1 Cniocoben
CaMOCTOSITEIBHO
MpHOOpETAaTh,
pa3BUBATH U
MPUMEHATh
MaTeMaTH4YECKHUE,
€CTECTBEHHOHAYYHBIE,
coLHMaNbHO-
9KOHOMHUYECKHE U
npo¢ecCHOHaIbHBIE
3HAHWS JJIS1 PEIICHHS
HEeCTaHIAPTHBIX
3a1ad, B TOM YUCIIE B
HOBOH WiIn
HE3HAKOMOU cpenie U
B
MEXIUCHUILINHAPHOM
KOHTEKCTE;

OIIK-1.1. 3naet
MaTeMaTHYECKHe,
€CTeCTBEHHOHAYYHBIEC U
COLIMATBHO-3KOHOMUYECKHE
METO/TbI JISI UCTIOIh30BAHHUS B
PO eCCHOHATTEHOM
JESTEIILHOCTH;

OIIK-1.2. Ymeer pemaTsb
HECTaH/IapPTHEIC
npoecCHOHAIBHBIC 3a/1a4H, B
TOM YHUCJIE B HOBOW WJIU
HE3HaKOMOW CpeJie U B
MEXIACITUTLTHHAPHOM
KOHTEKCTE, C MPUMECHEHUEM
MaTEeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX
COLMAThHO-IKOHOMUYECKIX U
po(heCCUOHANTBHBIX 3HAHUM;
OIIK-1.3. UmeeT HaBBIKK
TEOPETHUECKOTO H
3KCIIEPUMEHTAILHOTO
WCCIIEIOBAHUS 00BEKTOB
po(ecCUOHATBHOM
JIESITeIbHOCTH, B TOM YHCIIE B
HOBOM MJIM HE3HAKOMOM cpeze
Y B MEXIUCIHATLIHHAPHOM
KOHTEKCTE;

3HaTh MaTEMaTHYECKHE,
eCTeCTBeHHOHay‘IHI)IC U COIIUaJIbHO-
SKOHOMHYECKUE METOJIBI TS
WCIIONIb30BaHMsI B TPO(EeCCHOHATBHOMN
JIEATEIHHOCTH;

YMeTh pemrath HeCTaHAapTHBIC
npodecCuoHaIbHBIC 3a1a9H, B TOM
YHCIie B HOBOU MJIM HE3HAKOMOU Cpejie
Y B MEXIUCIHUIIMHAPHOM KOHTEKCTE, C
HpI/IMeHeHI/ICM MaTEMaTHYCCKUX,
eCTeCTBeHHOHay‘IHBIX COUAJIbHO-
SKOHOMHUYECKHX U MPO(EeCCHOHATBHBIX
3HAHWM;

HMeTh HaBBIKH TEOPETHUECKOTO U
AKCIIEPUMEHTAITFHOTO HCCIIETOBAHUS
00BEKTOB MTPodeCcCHOHATHLHOM
JeATEIBbHOCTH, B TOM YHCIIE B HOBOM
WJIM HE3HAKOMOU CpeJie U B
Me)i(}lI/ICIII/IHHI/IHapHOM KOHTCKCTC,

OIIK-2 Cnocoben
pa3pabaThiBaTh
OpUTHHAJIbHBIC
ANTOPUTMBI U
[IPOrpaMMHBIE
CpEJICTBA, B TOM
YuUCe ¢
HCIIOIB30BaHUEM
COBPEMEHHBIX
WHTEIUICKTYaTbHBIX
TEXHOJIOTHH, JJIs
peleHus
po(heCCUOHATBHBIX
3a7a4;

OIIK-2.1. 3HaeT coBpeMEeHHbIE
HWHTEJUIEKTYaJIbHbIE
TEXHOJIOTUH JUISI PELICHUS
MpoQeCCHOHATBLHBIX 33]1a4;
OIIK-2.2. Ymeer
000CHOBBIBATH BEIOOD
COBPEMEHHBIX
WHTEJUIEKTYTbHBIX
TEXHOJIOTUI ¥ MPOTrPaMMHON
cpeabl pu pa3paboTke
OpPHUTHHAJILHBIX TPOTPAMMHBIX
CPEACTB JJIsl pEeIIeHNUs
podecCHOHANBHBIX 3a1a4
OIIK-2.3. UmeeT HaBbIKU
pa3pabOTKH OPUTHHAIILHBIX
MIPOTPaMMHBIX CPEACTB, B TOM
YHcie ¢ UCIOIb30BAHUEM
COBPEMEHHBIX
HWHTEJUIEKTYaIbHBIX
TEXHOJIOTHH, JUIs PEIIeHUs
npodeCcCHOHANBHBIX 3324

3HaTh COBpEMEHHBIC
WHTEJUIEKTYAIbHBIC TEXHOJIOTHH JIJIs
petenust npodeccroHaNbHbIX 3a/1a4;
YMeTh 000CHOBBIBATE BHIOOD
COBPEMEHHBIX MHTEIJICKTYalIbHBIX
TEXHOJIOTUH U MPOTrPaMMHOH cpebl
IpH pa3paboTKe OPUTHHAIBHBIX
MIPOTPAMMHBIX CPECTB JIJIsl PEIICHUS
npodecCHOHANBHBIX 3a1a4

WmeTts HaBBIKU pa3paboOTKH
OpPHUTHMHAJILHBIX POIPAMMHBIX CPEJICTB,
B TOM YHCJI€ C HCIOJIE30BAHHEM
COBPEMEHHBIX HHTEIIEKTyalbHBIX
TEXHOJIOTHUH, JIsl PELICHUSI
npodecCHOHANBHBIX 3a1a4

OIIK-3 Cnocoben

OIIK-3.1. 3HaeT NpUHITHIIGI,

3HaTh TMPUHOUIIBI, METOJbBI U CPEACTBA

AHAIM3MPOBATh METO/IbI ¥ CPEJCTBA aHAIM3a U aHaIM3a U CTPYKTYPUPOBAHHS
npo(GECCHOHATBHYIO | CTPYKTYPHPOBAHUS npogeccroHaIbHON HHPOPMALIUH;
uH(OPMALHIO, npoeccuoHaIbHON e  VMeTh aHAJIU3UPOBAThH

BBIJICNIATH B HEH uH(pOpMaIIHH;




rJIaBHOE,
CTPYKTYPHPOBATh,
opopMIIATE U
NPE/ICTABIIATH B BUIE
AQHATTUTHIECKUX
0030poB ¢
000CHOBaHHBIMU
BbBIBOJIaMHU U
pPEKOMEHJAIUSMY;

OIIK-3.2. Ymeer
aHAIM3UPOBAThH
poecCHOHANBHYIO
UHGOPMAIIHIO, BEIICTSATH B HEH
[JIABHOE, CTPYKTYPUPOBATh,

0 OPMIIATH U TIPEICTABIST B
BH/IE aHAJTUTUIECKIX 0030pPOB;
OIIK-3.3. UmeeT HaBBIKK
ITOATOTOBKU HAYYHBIX
JOKJIAJIOB, Iy OTMKAIN 1
AHATTUTHYECKUX 0030POB C
000CHOBaHHBIMU BBIBOJIAMHU U
PEKOMEHIAIHSIMHL.

npo(heCCHOHANBHY0 HHPOPMAILIUIO,
BBIJIEJIATh B HEM TJIaBHOE,
CTPYKTYpHPOBaTh, 0DOPMIIATH U
OpeaACTaBJIATE B BUAC aHATTUTHYCCKUX
0030pOB;

e lIMeTh HaBBIKM MOATOTOBKH HAYYHBIX
JIOKJIaIOB, MyOIHKAUN 1
AQHAINTHIECKHX 0030POB C
OGOCHOBaHHLIMI/I BbBIBOJAaMHU U
PEKOMEHALUSIMH.

OIIK-4 Cnocoben
MPUMEHSATH Ha
MPaKTUKE HOBBIE
Hay4HbIE PUHLHUIIBI
W METOJBI
HCCIICIOBAHUIA;

OIIK-4.1. 3HaeT HOBBIE
Hay4YHbIC TPUHITUITBEI K METOIbI
HCCIIEJOBAHUM;

OIIK-4.2. YMeeT npUMEHATH
Ha MPaKTUKE HOBHIC HAYYHBIC
MIPUHIIUIIBI U METOBI
HCCIICJOBAHUM;

OIIK-4.3. IMmeeT HaBBIKH
MIPUMEHEHUS HOBBIX HaYYHBIX
MIPUHIIATIOB U METOJIOB
HCCIICIOBAHUS JJISI PEIICHUS
po(eCcCHOHAIBHBIX 33/1a4

3HaTB HOBBIC HAYYHBIC IIPUHIIUIILI 1 METOAbI
HCCIICOBAHUM;

YMeTh NpUMEHSTh Ha MPAKTUKE HOBBIE
Hay4HbI€ IPUHIINIIBI 1 METObI UCCIIEIOBAHUM;
HMeTs HAaBBIKU NPUMCHCHUA HOBBIX HAYUHBIX
MPUHIUIIOB U METOAOB UCCIICAOBAHUA IJIA
permieHus npodecCHOHANBHBIX 3a1a4

OIIK-5 Cnocoben
pa3pabaTsIBaTh U
MOJICPHHU3UPOBATh
MPOrpaMMHOE U
anmapaTrHoe
obecrnieueHune
WHQOPMAIIMOHHBIX H
ABTOMATHU3UPOBAHHBIX
cucTeM

OIIK-5.1. 3HaeT coBpeMeHHOE
IIPOrPaMMHOE U aIlapaTHOe
obecrnieueHme
UHQOPMAIIOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM
OIIK-5.2. YMmeer
MOJICPHU3UPOBATH
MIPOrPaMMHOE U aIlapaTHOeS
obecnieueHme
HH()OPMAITMOHHBIX
ABTOMAaTU3UPOBAHHBIX CUCTEM
JUTSL PETLICHUS
MpoQeCCUOHATFHBIX 33]1aY;
OIIK-5.3. UmeeT HABBIKA
pa3paboTKH MPOrpaMMHOTO U
anmapaTHOTO O0eCTIeUeHHSI
UHQOPMAIIOHHBIX U
ABTOMATU3UPOBAHHBIX CHCTEM
JUTSL peTIeHs

PO ECCHOHATBHBIX 3a]1a4

3HaTh COBpEMEHHOE MMPOTPAMMHOE U
anmapaTHoe oOecriedeHre HHPOPMAIIMOHHBIX U
ABTOMATHU3WPOBAHHBIX CUCTEM

YMeTbh MOAECPHU3UPOBATh IPOIPAMMHOE U
amnmapatHoe obecrieueHre HHHOPMAITMOHHBIX U
ABTOMATHU3UPOBAHHBIX CUCTEM JIJISl PEIICHUS
po(eCCUOHANTBHBIX 33]1a4;

WmeTtsb HaBBIKK pa3paOOTKH IPOrPaMMHOTO 1
amnmapaTHoro odecreueHusT HHPOPMAITHOHHBIX
Y aBTOMATU3UPOBAHHBIX CUCTEM JUTS PEIICHUS
po(heCCUOHANBHBIX 33a4

OIIK-6 Cniocoben
CaMOCTOSATEIILHO
pHOOpPETaTh C
TTOMOIITHIO
UH(POPMAITMIOHHBIX
TEXHOJIOTUH U
HCITOJIB30BaTh B
MpaKTUYECKON
JIEATCILHOCTH HOBBIC
3HaHHA U YMEHHUS, B
TOM YHCJIE B HOBBIX
00JTacTAX 3HAHHH,

OIIK-6.1. 3naer
WHPOPMAaIOHHEIE
TEXHOJIOTHH JJIS
KCIIO0JIb30BAHHKS B
MIPAKTHYECKON JESTEITLHOCTH.
OIIK-6.2. YMmeer
CaMOCTOATEIHHO MPHOOPETATH
HOBBIC 3HAHUS U YMEHUS
OIIK-6.3. IMeeT HaBBIKH
CaMOCTOATEIHHO IPHOOPETATH
HOBBIC 3HAHMS U YMCHUS B
HOBBIX 00JaCTAX 3HAHUI

e 3HaTh HHPOPMAITMOHHBIC TEXHOIOTHH
JJIA UCIIOJIb30BAaHUA B HpaKTH‘IeCKOﬁ
JIeSITEIIBHOCTH.

e VYMeTbh CaMOCTOATENIBHO NPHOOPETATh
HOBBIC 3HAHUA U YMCHUSA

e lIMeTh HaBBIKH CAMOCTOSATEIILHO
npuoOpeTaTb HOBbIC 3HAHUS H YMEHUSI
B HOBBIX 00JIaCTAX 3HAHHM




HETOCPEICTBEHHO HE
CBSI3aHHBIX CO cepoit
JeSITENbHOCTH;

OIIK-7 Cnocoben
HNPUMEHSTH TIPH
peleHnn
po(heCCHOHAITBHBIX
3a7a4 METO/IbI U
CpeZICTBA MOJTyYeHUS,
XpaHeHHs,
nepepaboTKu u
TPaHCIISIIUH
UHpOpMaIIH
MOCPEICTBOM
COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTHIA, B TOM
YHCIIe, B TII00ATBHBIX
KOMITHFOTEPHBIX
CceTsix;

OIIK-7.1. 3Haet MeTOaBI U
CpeZACTBA MOTyYeHHUS,
XpaHeHUs, MepepabdoTKH U
TpaHCIIAINHA HHpOpMAaITIH
MOCPEJICTBOM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA, B
TOM YHCJIE, B TIIO0ATBHBIX
KOMITBIOTEPHBIX CETSIX
OIIK-7.2. YMeeT npUMEHSATh
METO/IbI U CPEICTBA
[IOJTyYCHUSI, XPaHCHHUS,
nepepabOTKH U TPAHCIISIIUN
HHPOPMAITHUH TTOCPEICTBOM
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI, B TOM YHUCIIE, B
JI00aTBHBIX KOMITBIOTEPHBIX
ceTax

OIIK-7.3. UmeeT HaBBIKK
METO/TbI U CPEICTBA
TIOJTyYCHUS, XpaHEHMUS,
repepabOTKH U TPAHCIISAITIN
WHPOPMAITHH TOCPEICTBOM
COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHI, B TOM YHCIIC, B
JI00ATBHBIX KOMITBIOTEPHBIX
CeTsIX

3HaTh METOJBI ¥ CPE/ICTBA TOTYUCHHUS,
XpaHeHwsl, mepepaboTK U TPAHCIAINN
rH(OPMAIIH TOCPEACTBOM
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH, B TOM YHUCIIE, B
rII00ANEHBIX KOMITBIOTEPHBIX CETAX
YMeTh IPUMEHATH METOIBI U CPEICTBA
[TOJTyYeHUs], XpaHEHUs], TepepaboTKH 1
TpaHCIAUUH UHPOpMan
MOCPECTBOM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA, B TOM
qrcie, B MI00ANBHBIX KOMITBIOTEPHBIX
CceTsx

HmeTh HaBBIKM METOJIBI M CPEACTBA
MOJTy4YEHUs], XpaHEHUs, IepepadOTKH 1
TpaHCIIAIAHA HHPOpMAaITIH
MOCPEJICTBOM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA, B TOM
Yucie, B II100aNIbHBIX KOMIIBIOTEPHBIX
ceTax

OIIK-8 Cniocoben
OCYLIECTBISTh
a¢dexTuBHOE
yIpaBJieHHE
pa3paboTkoi
MPOrPaMMHBIX
CPE/ICTB M MTPOCKTOB.

OIIK-8.1. 3HaeT meTOaBI

3¢ HEKTUBHOTO YIIpaBICHUS
pa3paboTKol IPOrpaMMHBIX
CPEIICTB M IIPOEKTOB
OIIK-8.2. YMeeT npuMeHSTh
3¢ deKTUBHOE yIIpaBIeHNE
pa3paboTKol MPOrpaMMHBIX
CPE/ICTB U MIPOEKTOB
OIIK-8.3. UmeeT HABBIKA
3¢ GEKTUBHOTO yIIPaBICHUS
pa3paboTKON MPOrpaMMHBIX
CPEJCTB U MIPOEKTOB

3HaTh MeTO B! 3)(HEKTHBHOTO
ynpasiieHHus pa3pabOTKOM
MIPOTPaMMHBIX CPEICTB ¥ MPOCKTOB
YMeTh npuMeHaTh 3G GEeKTHBHOES
yIpaBJeHne pa3paboTKOMI
MIPOTPaMMHBIX CPEACTB U MPOCKTOB
Nmets HaBbIKU 3(H(HEKTHBHOTO
yHpaBieHHus pa3paboTKoi
MPOTPaMMHBIX CPEJCTB M IIPOSKTOB

OIIK-9. Cnocoben k
OopraHu3aluu H
BEJICHUIO
MHHOBAIIMOHHO-
HCCIICIOBATEIHLCKOM
JIEATCILHOCTH

OIIK-9.1. O6namaer 3HAHUAMU
B 00IacTH OpraHu3aluu W

BEJICHUS WHHOBAIIMOHHO-
HCCIIEIOBATEIIHLCKOM
JCATCIIbHOCTH.

OIIK-9.2. VYmeer
OCYIIECTBIISITh OPraHU3aIUIo0 U
BeJCHUEC MHHOBAITHOHHO-
HCCIIETOBATEILCKOM

eI TEITLHOCTH.

OI1K-9.3. Nmeer
MPaKTUYECKUU OITBIT
OopraHu3alnuu " BEJICHUS
HUHHOBAIIMOHHO-
HCCIIEIOBATEIIHLCKOM

OOyamath 3HAaHMSIMH B 00JIaCTH
OpraHu3aIuu 74 BeJCHUS
HMHHOBAI[HOHHO-HUCCIICAOBATEIbCKOM
JIeSITSILHOCTH.

YMeTh OCYIIECTBIATH OPTaHHU3ANHI0 H
BEJCHHE MHHOBAL[HOHHO-
HCCIIEN0BATELCKON AESTEILHOCTH.
Nmets paKTUYECKUI OIIBIT
OpraHu3auu " BEJCHUS
MHHOBAITHOHHO-HCCIIEIOBATCIILCKOM
JIEITEIBLHOCTH.




JCATCIIBHOCTH.

IIpodeccnonajibHbIe KOMIETEHIIUT

IIK-2 Bnageer
METOAOJOTUAMU
pa3paboTKu
MIPOTPAaMMHOTO
obecnieyeHus 1
yIpaBICHHS
MPOEKTaMu
pa3paboTKu
IIPOrPaMMHOI0
obecneyeHus

[1K-2.1. 3HaeT MeTOMOJIOTHHA
pa3paboTKH MPOrpaMMHOTO
o0ecrievueHusl U yIpaBIeHUsI
MIpOeKTaMu pazpaboTKu
MIPOTPAaMMHOTO 00CCIICUCHHUS
[IK-2.2. YMeeT ucnoib30BaTh
METOAOJIOTHUH Pa3paboTKH
MIPOTPAMMHOTO O0ECTICUCHHS U
yIpaBlieHHS IPOCKTaMHU
pa3paboTKH MPOrpaMMHOTO
obOecrnieueHus

[IK-2.3. meeT mpakTU4ecKuii
OITIBIT Pa3padOTKU
IIPOTPaMMHOT0 O0eCTIeueHUs 1
yHIpaBIeHHUS TPOEKTaMHU
pa3paboTKH MPOrpaMMHOTO
o0ecreveHHst

3HaTh METOAOJIOTUH Pa3paboOTKu
MPOTrpaMMHOT0 obecreueHus U
YIPaBJIECHUsI IPOEKTaMH Pa3paboTKH
MIPOTPAaMMHOTO 00ECTICUCHUS

YMeTh UCITONIB30BaTh METOA0JIOTHHN
pa3paboOTKH MPOrpaMMHOTO
o0ecrieveHyst U yIpaBIeHUsI
IIPOEKTaMH pa3padOTKH MPOrpaMMHOTO
obecrieyeHust

HMeTh npakTUYeCKUi ONbIT
pa3paboTKH MPOrpaMMHOTO
oOecrieveHyst U yIpaBIeHUsI
MIPOEKTaMH pa3padOTKH MPOrpaMMHOTO
obecriedyeHust

[TIK-9 Bnaneet
METOAaMHU
yIpaBJICHUS
TpeOOBaHUSIMH
MIPOEKTOB MajIoro
CpeHEer0 YPOBHS
CIIOHOCTH B 00JIaCTH
urT.

[1K-9.1. 3naet meToBI
IJIAHUPOBAHUS YIIPABJICHUS
TpeOOBaHHUSAMHU B TIPOCKTAX
MaJoro ¥ CPeIHEr0 YPOBHA
cnoxxaoctr B obmactu UT.
[IK-9.2. YMeeT npoBoAUTH
PaboTHI TIO BEISIBIICHUIO
TpeOOBaHMI B TIPOEKTaxX
MAaJIOTO U CPETHETO YPOBHS
cnoxxaoctr B obmactu UT.
[IK-9.3. UmeeT npakTU4UeCKUi
OTIBIT yIpaBJcHUs padoTaMu
10 aHaIKu3y TpeOOBaHUH B
MIPOEKTaX Majoro U CPeTHEro
YPOBHS CIIOKHOCTH B 00JIaCTH
UT.

3HaTh METO/bI IJIAHUPOBAHMUS
ynpaBiieHHs TPeOOBaHUAMH B IPOECKTAX
MaJoro M CPETHETr0 YPOBHA CIOKHOCTH
B obnactu UT.

YMeTh IpoBOAUTH paboThI IO
BBISIBIICHHIO TPEOOBaHUH B MIPOEKTAX
MaJsioro ¥ CPEHEr0 YPOBHSA CI0XKHOCTH
B obnactu UT.

NmeTh npakTUyeCKUi ONbIT
ynpaBiieHHs pabOTaMH 10 aHAIN3Y
TpeOOBaHMI B MPOEKTaX MaJoro u
CPEIHETO YPOBHS CII0)KHOCTHU B
obnactu UT.

IIK-10 Bnaneet
METOAaMHU
YIIpaBJICHUS
KayeCTBOM IPOCKTOB
MAaJIOTO ¥ CPEITHETO
YPOBHS CIIOKHOCTH B
obmactu UT.

T1IK-10.1. 3Haet MeTOaBI
IJTAHUPOBAHUS KadyecTBa B
MPOEKTaX MaJIOTO W CPEAHETO
YPOBHSI CIIO)KHOCTH B 00JIaCTH
uT.

[1IK-10.2. YMmeeT npoBOIUTH
KOHTPOJIb Ka4eCcTBa B
MIPOEKTaX Majoro U CPeTHEro
YPOBHS CIIO’)KHOCTH B 00JIaCTH
UT.

IIK-10.3. UmeeT
MPaKTUYECKHUM OTIBIT
obecrieyeHus KauecTna B
MPOEKTaX MaJoro v CPEAHETO
YPOBHSI CIIO)KHOCTH B 00JIaCTH
UT.

3HaTh METOBI TUTAHNPOBAHUS KaueCTBA
B IIPOEKTaX Majoro U CPEIHETO YPOBHS
cioxHoctH B oomactu UT.

YMeTh MpOBOIUTH KOHTPOJIb Ka4eCTBa
B MPOEKTaX MaJIOTO U CPEAHETO YPOBHS
cioxHoctH B oonmactu UT.

NMeTh npakTUyeCKUi ONbIT
obecrieueHus KayecTBa B IIPOEKTax
MaJioTO ¥ CPEAHETO YPOBHS CIIOKHOCTH
B oommactu UT.

I1K-11 Bnazeer
METOJIaMH
OpPraHU3aLUOHHOTO U
TEXHOJIOTHYECKOTO

[IK-11.1. 3HaeT HHCTPYMEHTHI
Y METOABI IPOEKTUPOBAHUS U
nuzanna UC

[IK-11.2. YMmeet npoBOIUTE

3HaTh MHCTPYMEHTHI U METO.IBI
NpoeKTUpoBaHus U auzaiHa UC
YMeTh IpoBOANTH OOecTieueHne
COOTBETCTBHSA MTPOEKTUPOBAHUS H




obecreueHus
MPOCKTUPOBAHUS U
mu3aiiga IC

obecrieueHre COOTBETCTBHS
[IPOEKTHPOBAHMS U In3aiiHa
NC npuHATEIM B OpraHu3aluu
WM TIPOEKTE CTaHAapTaM U
TEXHOJIOTHSIM

[IK-11.3. Umeer
MPAKTUYECKUMN OTIBIT
BepH(UKALMH CTPYKTYPHI
nporpamMmHoro koga UC

nmu3aitHa UC npuHATHIM B OpraHu3aiuy
WM MIPOEKTE CTaHAApTaM H
TEXHOJIOTHSM

HMmeTh mpakTUUEeCKUN OTBIT
BepUHUKAINH CTPYKTYPHI
nporpammHoro koxa C

IIK-12 Bnaneet
METOAaMHU
HOJAEPKKU
pa3paboTKu
apxutekTypsl C

TIK-12.1. 3HaeT METOABI
KPUTHYECKOTO aHAIH3a
MIPOOJIEMHBIX CUTYaIWH.
TIK-12.2. YMmeeT
BbIpa0aThIBaTh CTPATETHIO
JEHCTBUN PU BOSHUKHOBEHUU
KPUTHYECKUX CUTYaIni.
IIK-12.3. Birageet ocHOBaMu
CHCTEMHOTI0 IToJxo04a K
aHaIM3y MPOOIEMHBIX
CUTYalIUM.

3HaTh MHCTPYMEHTHI U METOJIBI
NPOEKTUPOBaHUA apXUTeKTypsl 1C
YMeTh IPOEKTUPOBATH APXUTEKTYPBI
nuc

VmeTh npakTHUECKHA OIBIT IPOBEPKH
(Bepudukanum) apxurektypst UC




3.

IPOTPAMMA 3AIIUTHI BBIITY CKHON KBAJTTU®UKAIIMOHHOM PABOThHI

PROGRAM OF DEFENSE OF GRADUATE QUALIFICATION WORK

Breimycknast kBanudukanuonnas pabora (BKP) mpencraBmsier coOoil BHIMOTHEHHYIO OOydaromuMcs paboTy, AEMOHCTPUPYIOUIYIO
YPOBEHb MOJTOTOBJICHHOCTH BBITyCKHHKA K CAaMOCTOSTEIIFHOMY pelIeHuio mpodeccuoHanbHbIX 3amad. OneHka chopMUPOBAHHOCTH
komreTeHimii Ha 3amure BKP ocymectBnsercs Ha ocHoBe comepkanus BKP, nokmaga BeITyCKHMKa Ha 3alIuTe, OTBETOB Ha
JOTIOJTHATENBHBIE BOIIPOCHI C YYETOM TPEABAPUTEIBHBIX OLIEHOK, BEICTABICHHBIX B OT3hIBE HAYYHBIM PYKOBOAUTENIEM H PELIEH3EHTOM.

The final qualification work (FQW) is a work performed by a student, demonstrating the level of preparedness of the graduate to solve
professional problems independently. The assessment of forming of competencies in the defense of the FQW is carried out on the basis of
the content of the FQW, the report of the graduate in defense, answers to additional questions, taking into account the preliminary
assessments given in the review by the scientific advisor and the reviewer.

3.1. Kapra KoMneTeHI Ml K 3a10UTe BHITYCKHON KBATH(HKAIMOHHOH PadoThI
Competence card for the defense of the final qualification work

Kon CoCTaBIISOIINAE KOMIICTEHIIVH /

KOMIIETE Competence components
XapakTeprcTHKa KOMITCTCHIINA
glrﬂgg(/) paKTep / t BJIaJICHUE OIMBITOM M JINYHOCTHASI TOTOBHOCTb
_ 3HAHUS YMEHUSI U HABBIKH K IPO(ECCHOHATIBHOMY COBEPIICHCTBOBAHHIO

Compete Characteristics of competence ) / f
nce code . s . .

for the knowledge skills and abilities possession of experience and personal

FSES readiness for professional improvement
1 CniocoOeH oCyIIeCTBISITh METO/Ibl KpUTUYECKOT'0 aHaIN3a BbIpa0aThIBaTh CTPATETHIO BJIaJIECHUE OCHOBAMM CUCTEMHOIO
/ KPUTUYECKUI aHaIN3 MPOOJIEMHBIX CUTYyaIUN JIEHCTBUIN TIPU BOSHUKHOBEHUU | MOJXOJa K aHAIKU3Y MPOOIEMHBIX
UC-1 / KPUTUYECKUX CUTyalui CUTyalun

MPOOJIEMHBIX CUTYyallUi Ha
OCHOBE CUCTEMHOTO IOJIX0/a,
BbIpa0aThIBaTh CTPATETHUIO
JEeUCTBUN

/

Able to carry out a critical
analysis of problem situations
based on a systematic

methods of critical analysis of problem
situations

/

to develop a strategy of action
in the event of critical
situations

/

knowledge of the basics of a
systematic approach to the analysis of
problem situations




approach, develop an action
strategy

Cniocob6eH yrpaBisiTh

CTPYKTypa >ku3HeHHoro nukia UT

aJJaliTUPOBATh JKU3HEHHbBIN

BJIaJICHHE METOAaMU ynipaBieHuss UT

HPOEKTOM Ha BCEX HTAMAX €ro pOeKTa LUK TT0JT CIeIU(UKY MIPOEKTOM Ha BCEX 3Tarax ero
> KH3HEHHOTO [HKIA / . koHkpeTHbIX T npoekToB ’KU3HEHHOTO IMKJIa
/ / structure of the life cycle of an IT / . / '
Uc-2 A . project adap.t the life cycle to the knowledge of IT project management
ble to manage a project at specifics of concrete IT methods at all stages of its life cycle
all stages of its life cycle projects
Crioco0eH OpraHU30BbIBATh M | OCHOBHBIE IIPUHIMIIEL YIIPABICHUS BBIPa0ATHIBATh KOMAaHIHYIO BJIaJICHHE METOaMH MOTHBAIMU
PYKOBOIUTH PabOTOit KOMaH/I0! MPOeKTa CTPATETHIO MPH BHITOTHEHUN KOMaH/Ibl Ha JIOCTHKEHHE TIOCTaBICHHON
KOMaHJIbl, BbIPaOaThIBast r . UT npoexta Liem
KOMAHIHYIO CTPATETHIO A basic principles of project team / . / . o
OCTIDKEHHS TOCTABICHHOIM management flevelop a tegm strategy in the | possession Qf methods of motivating a
3 implementation of an IT team to achieve a set goal
/ tem project
UC-3 / .
Able to organize and manage
the work of a team,
developing a team strategy to
achieve a set goal
4 CnocoOeH pUMEHSTh COBPEMEHHbBIC KOMMYHHKATHBHBIC NPUMEHSTh Ha MPAKTHKE JJIST BJIaJICHHE METOJaMH YCTHOTO H
/ COBpPEMEHHBIE TEXHOJIOTHH aKaJIeMUIECKOTO U MMMCHMEHHOTO OOIIEHHUS, B TOM YHCIIC Ha
ucC-4 KOMMYHHKATHBHbIE / o . npodeccHoHaTEHOro MHOCTPaHHOM S3bIKE
TEXHOJIOTHH, B TOM UHCIIE HA modern communication technologies B3aMMOJICHCTBUS /
/ knowledge of methods of oral and written

WHOCTpaHHOM(BIX) sI3bIKE(aX),
JUTS aKaJIEMUIECKOTO U
poQeCCHOHATBHOTO
B3aUMO/JICUCTBHUS

/

Able to use modern
communication technologies,

put into practice for academic
and professional interaction

communication, including in a foreign
language

10




including in foreign
language(s), for academic and
professional interaction

Crnioco0eH aHanmu3upoBaTh U
YUUTBIBATh pa3HoOOpasue

0Cc0OEHHOCTH Pa3HO00pa3us KyJIbTYp
/

aHaJIM3UPOBaTh Pa3HOOOpa3me
KyJbTYp B IIpoOIecce

BJIaJICHUE NPUHLIMIIAMU U OTPAaHUYECHUSIMU
MEKKYJIbTYPHOTO B3aUMOJICHCTBUS

KyJbTYp B Ipoliecce features of cultural diversity MEKKYJIBTYyPHOTO / .
MEKKYJIBTYPHOTO B3aUMOICHCTBHS k‘no.wlc?dge of j[he pr1n01ple§ and .
5 B3aUMOEHCTBHS / ' ' limitations of intercultural interaction
/ / analyze the diversity of
UC-5 . cultures in the process of
Able to analyze aqd take into intercultural inferaction
account the diversity of
cultures in the process of
intercultural interaction
Crniocob6eH onpenensiTe 1 TIPUHIMIIBI ITUIAHUPOBAHUS U pEann30BBIBATH IPUOPUTETHI BJIAJIETh CIIOCO0AMH COBEPIICHCTBOBAHHS
PEau30BHIBATE IPUOPUTETHI | ONPEEICHUS IPHOPHTETOB COOCTBEHHOI1 JIEATETBHOCTH Ha | COOCTBEHHOM JIESITEIbHOCTH Ha OCHOBE
COOCTBEHHOM NeaTebHOCTH 1 | COOCTBEHHOM AESTENbHOCTH OCHOBE TUIAHUPOBAHHUSI CaMOOICHKH
Croco0sI ee fo . o / _— ! : .
COBEPIIEHCTROBAHHS HA pr1nc1p1§s.qf planning and prioritizing 1mplement thf: p1.r10r1t1es of own ways to improve their own activities
6 OCHOBE CAMOOLICHKH own activities their own activities based on based on self-esteem
/ / planning
UC-6 Able to determine and
implement the priorities of
his own activity and ways to
improve it based on self-
esteem
OIIK-1 | CniocoOeH caMOCTOSTENBHO MaTeMaTHYEeCKUE, ECTECTBECHHO- pelnath HeCTaHIaPTHBIC HaBBIKH TEOPETUYECKOTO U
/ pUOOpETaTh, PA3BUBATH U Hay4YHbIC U COLMATIBHO-DKOHOMUYECKHE | mpodeccHoHabHbIC 3a/1aul, B | SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHHS
GPC-1 METO/IbI 111 UCTIOJIb30BaHUA B TOM YHUCJIE B HOBOW WJIU 00BEKTOB MPO(HECCHOHATBHON

IMPUMCHATbL MATEMATUICCKHUC,
€CTCCTBCHHOHAYYHEIC,
COMaJIbHO-3KOHOMHNYCCKHEC U
HpO(bCCCI/IOHaJ'IBHBIC 3HaHUA

po(heCCHOHANBHOM IEATEIbHOCTH
/
mathematical, natural-scientific and

HE3HAKOMOM CpeJie U B
MEXTUCITUTLTHHAPHOM
KOHTEKCTE, C PUMEHEHUEM

JCATCIBbHOCTH, B TOM YHUCJIC B HOBOH HIIH
HE3HAKOMOM cpeac u B
MEXIAUCHUINIMHAPHOM KOHTEKCTE

11




JUTSL PEeUICHUS
HECTaHIApPTHBIX 33jay, B TOM
YUCJIe B HOBOW MIIN
HE3HAKOMOI cpejie U B
MEXTUCIIUTUTHHAPHOM
KOHTEKCTE

/

Able to independently
acquire, develop and apply
mathematical, natural, socio-
economic and professional
knowledge to solve non-
standard problems, including
in a new or unfamiliar
environment and in an
interdisciplinary context

socio-economic methods for use in
professional activities

MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
COIMAIEHO-9KOHOMHYECKHX U
PO ECCHOHATTLHBIX 3HAHUHA

/

solve non-standard
professional problems,
including in a new or
unfamiliar environment and in
an interdisciplinary context,
using mathematical, natural
science, socio-economic and
professional knowledge

/

skills of theoretical and experimental
research of objects of professional
activity, including in a new or unfamiliar
environment and in an interdisciplinary
context

OIIK-2

GPC-2

Crniocoben pazpabaThiBaTh
OPUTHHAJIBHBIC aJITOPUTMBI U
MpOrpaMMHBIE CPEJICTBA, B
TOM YHCIIE C
UCIIOJIb30BaHUEM
COBPEMEHHBIX
MHTEIICKTYaJIbHBIX
TeXHOJ'IOl"I/II\/'I, IJId pCIICHUA
npodecCHOHAIBHBIX 3a1a4
/

Able to develop original
algorithms and software,
including using modern
intelligent technologies, to
solve professional problems

COBPEMEHHbIE HHTEIUIEKTYalIbHbIC
TEXHOJIOTHH JUTS PEIICHUS
npodecCHOHANBHBIX 3a7a4

/

modern intelligent technologies for
solving professional problems

000CHOBBIBATh BEIOOD
COBPEMEHHBIX
WHTEIUIEKTYaIbHBIX
TEXHOJIOTUH U IIPOrPaMMHOMN
cpenbl IpH pa3padboTke
OPHUTIMHAIIBHBIX ITPOTPAMMHBIX
CPEZACTB AJIsl pelleHus
npoQecCHOHANBHBIX 3a7a4

/

substantiate the choice of
modern intelligent technologies
and software environment
when developing original
software for solving
professional problems

HaBBIKH Pa3padOTKH OPUTHHAIIBHBIX
MPOTPaMMHBIX CPEJICTB, B TOM YHCIIE C
UCTIOJIb30BAHUEM COBPEMEHHBIX
HUHTCIIJICKTYaJIbHBIX TeXHOJ’IOFHﬁ, JUIsL
penreHus npohecCHOHATIBHBIX 33/1a4

/

skills in the development of original
software, including the use of modern
intelligent technologies, to solve
professional problems

12




CrnocoGeH aHanu3upoBaTh
poheCcCHOHATILHYIO
UH(OPMAIIUIO, BBIJACIATH B
Hel TJIaBHOE,
CTPYKTYPHUPOBATh,
0(hOpMIISATh U TIPEICTABIIATh B
BHUJIC aHATUTHYCCKUX
0030pOoB ¢ 000CHOBAaHHBIMHU

MPUHIMITBL, METOJIBI M CPEJICTBA aHAIH3a
U CTPYKTYPHPOBAHUS
npodeccruoHaIbHON HHpOpMAITHH

/

principles, methods and tools for
analyzing and structuring professional
information

aHaJM3NPOBATh
npoQecCHOHATBEHY IO
MH()OPMAITHIO, BBIICIATH B HEM
TJIaBHOE, CTPYKTYpPHPOBATh,
0(hOPMIISITH M TIPEICTABIISATH B
BUJI€ aHAJUTUIECKUX 0030pOB
/

analyze professional
information, highlight the main

HaBBIKH MOJATOTOBKY HAYYHBIX JTOKJIA/IOB,
Iy OJMKAIVi U aHATUTHYECKUX 0030POB C
000CHOBaHHBIMH BBIBOJIAMU U
PEKOMEHIAUAMH

/

skills in preparing scientific reports,
publications and analytical reviews with
substantiated conclusions and
recommendations

OIIK-3 | BBIBOJAMH U thing in it, structure, design
/ pEKOMEHAALUAMU and present in the form of
GPC-3 |/ analytical reviews

Able to analyze professional

information, highlight the

main thing in it, structure,

arrange and present it in the

form of analytical reviews

with sound conclusions and

recommendations

CriocobeH PUMEHSITh Ha HOBBIC HAYYHBIC TIPUHIIUATIBI ¥ METO/IbI NPUMEHSThH Ha TIPAKTHKE HABBIKU TIPUMEHEHHS HOBBIX HAyUYHBIX

NpaKTHKE HOBBIE HAyUHBIE WCCIIeTIOBaHU HOBBIC HAYYHBIC TIPUHIUATIBI K | IPUHIUIIOB U METOJIOB UCCIICTOBAHUS JUISI

TIPUHIIHAIIBL X METOMBI / o o METO/IbI UCCIICIOBAHUI petenus npoecCHOHATBHBIX 3a/1a4
OIK-4 | uccnenopanuit new scientific principles and research / _ _ o / o . o o
/ / methods pqt 1qt0 practice new scientific | skills in applying new scientific principles
GPC-4 | Able to apply in practice new principles and research and resc.earch methods to solve

. A methods professional problems

scientific principles and

research methods
OIIK-5 | CnocobeH pa3pabaThiBaTh U COBPEMEHHOE MPOrPAMMHOE U MOJIEPHU3UPOBATH HAaBBIKH pa3pabOTKH MPOrpaMMHOTO U
/ MOJIEpPHU3UPOBATH ammapatHoe obecrieueHue POrpaMMHOE U alapaTHoe anmapaTHoro ooecreueHus
GPC-5 UH(POPMALIOHHBIX U o0ecrieueHue WH(GOPMAITUOHHBIX U

NPOTPaMMHOE U arapaTHOe
oOecrieyeHne
WHOOPMAITMOHHBIX U

ABTOMAaTHU3NPOBAHHBIX CUCTCM

/

MH(QOPMALIOHHBIX U
ABTOMAaTU3MPOBAHHBIX CHCTEM

aBTOMATU3UPOBAHHBIX CUCTEM I
peuenus npodeccHoHaTbHBIX 3a/1a4
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ABTOMATH3HPOBAHHBIX
CUCTEM

/

Able to develop and upgrade
software and hardware of
information and automated
systems

modern software and hardware for
information and automated systems

JUTS PEIICHYST
npodecCHOHATBHBIX 3a7a4

/

modernize software and
hardware of information and
automated systems to solve
professional problems

/

skills in developing software and
hardware for information and automated
systems for solving professional problems

CrniocoGeH caMOoCTOATEIbHO
npuoOpeTaTh ¢ OMOIIBIO
MH(OPMaLIMOHHBIX
TEXHOJIOTMH U UCIIOJIb30BaTh
B [IPAKTUYECKON
JESATEIbHOCTH HOBBIE 3HAHUS
Y YMEHWsI, B TOM YHUCIIC B
HOBBIX 00JIACTSIX 3HAHUH,
HEMOCPEJICTBEHHO HE

I/IH(I)OpMaIH/IOHHBIe TEXHOJOI'NM IJIs1
HUCIIOJIB30BaHUs B HpaKTH‘-ICCKOﬁ
JeSTEILHOCTH

/

information technologies for use in
practice

CaMOCTOSITEIBHO MPpUOOpeTaTh
HOBBIC 3HAHUA U YMCHUA

/

independently acquire new
knowledge and skills

HaBBIKM CaMOCTOSITEIILHO TPUOOPETATh
HOBBIC 3HAHMS U YMEHUS B HOBBIX
o0JacTsax 3HaHUN

/

skills to acquire independently new
knowledge and skills in new areas of
knowledge

OIIK-6 o
) CBSI3aHHBIX €O chepoit
GPC-6 jIeSITeJ'ILHOCTI/I

Able to acquire independently

with the help of information

technology and use in

practice new knowledge and

skills, including in new areas

of knowledge not directly

related to the field of activity
OIIK-7 | CnocoOeH MPUMEHSITh IPU METOJBI ¥ CPEACTBA IOJIYyYCHU, IIPUMEHSTH METOABI U HAaBBIKUA METOJbI U CPELCTBA IOJIyUCHU,
/ penieHun XpaHeHUsl, NepepaboTKH U TPAHCIALUH CpEACTBA MOIYYEHUS], XpaHeHUs, epepadOTKH U TPAHCIALUU
GPC-7 nHGOPMaLK OCPEACTBOM XpaHeHusl, epepadoTKH U rH(GOPMAITIH TTOCPEACTBOM COBPEMEHHBIX

npoecCHOHANBHBIX 3a/1a4
METOJIBI U CPEJICTBA
NOJTYYCHUs, XPaHEHUS,

COBPEMEHHBIX KOMIIBIOTEPHBIX
TGXHOHOFHﬁ, B TOM 4YHUCJIC, B

TpaHCIAIUHA UHYOPMALH
MOCPEICTBOM COBPEMEHHBIX

KOMITBIOTCPHBIX TCXHOHOFHﬁ, B TOM
qHuCJc, B rI00aIbLHBIX KOMIIbIOTCPHBIX
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nepepadoTKU U TPAHCIIAIINH
UH(POPMALIUH TOCPEACTBOM
COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI,
B TOM YHCIIE, B TNIOOATBHBIX
KOMITBIOTEPHBIX CETSIX

/

Able to apply methods and
means of obtaining, storing,
processing and transmitting
information through modern
computer technologies,
including in global computer
networks, when solving
professional problems

rI100aJIbHBIX KOMIIBIOTCPHBIX CCTIAX

/

methods and tools of obtaining, storing,
processing and transmitting information
through modern computer technologies,
including in global computer networks

KOMITBIOTEPHBIX TEXHOJIOTUH, B
TOM YHCIIE, B TTIO0ATBHBIX
KOMITBIOTEPHBIX CETSIX

/

apply methods and tools of
obtaining, storing, processing
and transmitting information
through modern computer
technologies, including in
global computer networks

CECTAX

/

skills methods and tools of obtaining,
storing, processing and transmitting
information through modern computer
technologies, including in global
computer networks

Cnioco0eH oCyIIecTBIATh
3¢ dexkTuBHOE ynpaBiIeHNE

MeToAbI 3G HEKTUBHOTO yIIPaBICHUS
Pa3pabOTKOH MPOrpaMMHBIX CPEICTB U

MPUMEHSATH 3P PEKTHBHOES
yTIpaBJeHHe pa3paboTKOM

HaBBIKU 3()(hEKTUBHOTO yIpaBICHUS
pa3paboTKON MPOrpaMMHBIX CPEICTB U

pa3paboTKO# MPOrpaMMHBIX IIPOCKTOB IIPOTPaMMHBIX CPEACTB U IIPOECKTOB
OIIK-8 | cpeicTB M MPOEKTOB / _ TIPOCKTOB /- .
/ / m?f:hods (()1f eftl“ectlve Tanggemen: of / o oot o sklftls of e(ffectllve mar:ageilment. oft
. software development and projects a effective management of | software development and projects
OPCS | Able to manage e‘ffectlvely P e sgtl“)t\illare developmen% and ’ e
software and project projects
development
CriocoOeH K OpraHu3alii U | 3HAHHS B 00JJACTH OpTraHU3AINH U OCYIIECTBIISATh MPAKTUYECKUI ONBIT OpraHu3aluu U
BEJICHUIO MHHOBALIHOHHO- BEJICHUSI NHHOBALIMOHHO- OpPraHM3alMl0 MW BEICHUE | BEACHUS MHHOBALIMOHHO-
HCCIIEI0BATENBCKOM HCCIIEIOBATEIIbCKON IEATEIIbHOCTH WHHOBAIlMOHHO- HCCIIEIOBATENILCKON JIEATEIIbHOCTH
OIIK-9 | AeATCIbHOCTH / HCCIIEI0BATEIbCKOM /
/ / knowledge in the field of organizing and | nesTenpHOCTH practical experience in organizing and
GPC-9 | Capable of organizing and conducting innovative research activities | / conducting innovative research activities
conducting innovative organize and conduct

research activities

innovative research activities
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Bnaneer MmeTogosorusiMu
pa3paboTKu MPOTrPaMMHOTO
oOecrieueHus U yrnpaBIeHUs
HOPOEKTaMU pa3paboTKH

METOIOJIOTUH Pa3paboTKu
MPOrPaMMHOI0 00ECTICUCHUS 1
YIpaBJICHHUS POCKTAMU Pa3paboTKH
MIPOTPAMMHOTO 00ECTICUCHNS

/

UCIIOJIb30BAaTh METOIOJIOTHH
pa3paboTKH MPOrpaMMHOTO
obecrieveHust U yIpaBICHUs
MPOEKTaMH pa3padOTKH
OpOrpaMMHOT0 00ecreueHUs

MPAKTUYCCKHUI OTBIT pa3paboTKH
MIPOrPaMMHOI0 00ECIICUCHUS U
yIpaBlICHUS IPOCKTaMH pa3paboOTKH
MIPOTPaAaMMHOTO 00ECTICUCHNS

/

I1K-2 MIPOrpaMMHOTO 00ecTieueHus . . , )
/ / software development methodglogles / practical experience in software
. . and software development project use software development development and software development
PC-2 Proficient in software : -
. management methodologies and software project management
development and project development project
management software management
development methodologies
Bnazneer Mmeronamu METO/IbI IUTAHUPOBAHUS YIIPABICHUS MPOBOJIMTEH PaOOTHI MO MPAKTUUCCKUH OMBIT YIIPABICHUS
yIpaBieHus TpeOOBaHUAMU TpeOOBaHUSIMHU B MPOEKTAX MAJIOTO H BBISIBIICHUIO TPEOOBaHUil B paboTam¥u o aHanu3y TpeOOBaHU B
TIPOEKTOB MAJIOr0 ¥ CPEHEro | CPEHEro YPOBHS CIIOKHOCTH B o0JIacTH | MPOEKTaxX MaJloro ¥ CPEJHEro | MPOEKTaX MaJoTo ¥ CPEeJHETO YPOBHS
YPOBHSI CIIOKHOCTH B T YPOBHS CJIO)KHOCTH B 00JIaCTH | CIIOHOCTHU B obnactu UT
obmactu UT / . . 1T l . . .
I1K-9 / methods for planning requirements / practical experience in managing
/ . . . management in projects of small and carry out work to identify requirements analysis work in small and
PC-9 He is proficient in 'the medium complexity in the field of IT requirements in projects of medium IT projects
methods of managing the small and medium complexity
requirements of projects of in the field of IT
small and medium
complexity in the field of IT.
[IK-10 | Bmageer MmeTomaMu METO/Ibl IUTAHMPOBAHUS Ka4eCTBa B HPOBOJUTH KOHTPOJIb KAYECTBA | MPAKTHYECKHUH OIBIT 0OeCIIeUeHUs
/ YIpaBIeHUs KA9eCTBOM MPOEKTAX MAJOTO U CPETHETO YPOBHS B IIPOEKTaX MAJIOT0 M CPEHEr0 | KaYecTBa B MPOSKTAX MAJOr0 U CPETHETO
PC-10 ci0XHOCTH B obmactu UT YPOBHS CIIOKHOCTH B 00JIaCTH | YPOBHS CJIOKHOCTH B obnactu UT

IPOEKTOB MAJIOTO U CPEIHEro
YPOBHSI CIIO)KHOCTH B
obmactu UT

/

Skills the methods of quality
management of projects of
small and medium
complexity in the field of IT.

/

methods of quality planning in projects
of small and medium complexity in the
field of IT

nuT

/

carry out quality control in
projects of small and medium
complexity in the field of IT

/

practical experience in quality assurance
in projects of small and medium
complexity in the field of IT
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Bnaaeer metogamu
OpPraHU3allMOHHOTO U
TEXHOJIOTHYECKOTO
obecneyeHus
MPOEKTUPOBAHUS U IU3aiiHa

WHCTPYMEHTHI U METO/IbI
npoektupoBanus u qusaiiHa MC
/

IS design and design tools and methods

MIPOBOIUTE OOECIICUCHIEC
COOTBETCTBHSA
NPOCKTUPOBAHHMS U TU3aiHA
WC npuHATHIM B OpraHu3ayu
WJIK IPOCKTE CTaHAapTaM U

MPAaKTUYECKUH OTBIT BepUUKAIIHN
CTPYKTYpBI iporpamMmmuoro koaa UC
/

practical experience in verifying the
structure of the IS program code

IK-11 TEXHOJIOTHAM
/ }/IC /
PC-11 to ensure compliance of the
Owns the metlhodg of design and design of the IS
organizational an with the standards and
technological support for the technologies adopted in the
design and design of IS organization or project
Bnaneer merogamu WHCTPYMEHTBI U METObI IIPOECKTUPOBATh APXUTEKTYPbl | MPAKTUYECKUN OMBIT IPOBEPKU
TIOJUIEPKKH Pa3pabOTKH OPOEKTUPOBaHuUsI apXUTeKTyphl IC 5(@ (Bepudukanun) apxurextypst UC
apxurektypsl UC / / /
1K-12 /p P IS architecture design tools and methods | design IS architectures practical experience of checking
/ - verifying) the IS architecture
pC.12 | Owns methods of supporting (verifying)

the development of IS
architecture
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3.2. MaTpuua KoMneTeHUMi, OlleHKA KOTOPbIX BbIHECEHA HA 3alIIUTY BbINYCKHON KBAJIH(UKAIUOHHOH PadoThI
Matrix of competencies, the assessment of which was made for the defense of the final qualifying work

KomnereHiuun, orieHKa KOTOPBIX BhIHECeHA Ha 3amuTy BKP /

KpamudukannonHnoe 3aganne Competencies, the assessment of which was made for the defense of the FQW
/ YHuBepcanpHbIE / ObmenpodeccuoHanbHbIE / IIpodeccuonansubIe /
Qualifying assignment Universal General professional Professional
1 2 3 4 5 6 1 2 3 4 5 6 7 8 9 2 9 10 11 12
1. CocraBiicHHE TUTaHA BBIMOJHEHUS + + + + + + + + + + + +

KBaIM(UKAIMOHHOI paboThI /
Drawing up a plan for the performance of
qualifying work

2. O60CHOBaHKE aKTYaIBHOCTH + + + + +
HOBU3HBI KBaJIM(PUKAIIMOHHON paboThI /
Justification of the relevance and novelty
of the qualification work

3. CocraBienue 0630pa HCTOYHUKOB / + + + + +
Compiling an overview of sources

4. TlocTpoeHHe MaTeMaTHIECKOH MOJIECITH + + + + + + +
u ee aHanm3 /

Constructing a mathematical model and its
analysis

5. IIpoBeneHue YUCIEHHOTO + + + + +
JKCIIEpUMEHTa /
Numerical experiment

6. ®opMyIUpPOBKa BHIBOAOB U + + + +
peKoMeHaIuii /

Formulation of conclusions and
recommendations

7. llpencraBiieHue pe3yabTaToOB PaboOThI / + + + +
Presentation of work results




3.3. ®oHI OLEHOYHBIX CPEACTB /IS MOATOTOBKM M 3alIUTHI BbIIYCKHOH
KBATH(QUKALMOHHON padoThI

Fund of assessment tools for the preparation and defense of the final qualification
work

3.3.1. IlepeyeHp KBaJM(PUMKANMOHHBIX 3aJaHMI, MNPeIYCMOTPEHHBIX MPH
BBINIOJIHEHUHU BBIIYCKHOM KBAJTH(PUKALMOHHON PadoThI

The list of qualification assignments provided for in the performance of the final
qualification work

1. CocrtaBneHue mjiaHa BBINOJIHEHUS KBATM(UKAIIMOHHONW paboThl
Drawing up a plan for the performance of qualification work

2. OO60CHOBaHHUE aKTYyaJIbHOCTH M HOBH3HBI KBATH(PUKALMOHHOW pabOThI
Justification of the relevance and novelty of the qualification work

3. CocraBieHue 0630pa UCTOYHUKOB
Compiling an overview of sources

4. TlocTpoeHue MaTeMaTH4eCKON/MHPOPMATMOHHONW MOJIENIN U €€ aHaJIHN3
Constructing a mathematical / information model and its analysis

5. IlpoBeneHue 4YMCIEHHOTO SKCIIEPUMEHTA
Numerical experiment

6. D®opMyIHpPOBKa BHIBOJIOB M PEKOMEH AN
Formulation of conclusions and recommendations

7. llpencraBiieHue pe3yabTaTOB paOOTHI (AOKIIA, TPE3CHTAIINS)
Presentation of work results (report, presentation)

3.3.2. IIpuMepHBbIH NepeYyeHb BONPOCOB, 3a0asaemplx TPH MPoUeAYype 3alIUThI
BBINIYCKHOI KBaJIH(QUKALMOHHON padoThI

An indicative list of questions asked during the defense procedure of the final
qualification work

1. KakoBa ImocTaHOBKa 3aJa4H, I1SJIH UCCIICI0BaHMUA?
What is the statement of the problem, the purpose of the study?

2. Kakue cymecTBYHOT METO/BI PEIICHHS MOCTABICHHOW 3afadn? B uem 3akmroyarorcs
pEeUMYyIIeCTBA U HEAOCTATKU?
What are the methods for solving this problem? What are the advantages and
disadvantages?

3. Kakue pe3ynbTaTbl U3BECTHBI U3 HAYYHOM JIUTEpATyphl O TEMAaTHUKE MOCTABICHHON
3amaun’?

What results are known from the scientific literature on the topic of the task?

4. Bormpocsl N0 AeTaln3alui MaTeMaTHYeCKON MOEIH pelaeMoi 3a/1a4H.
Questions on detailing the mathematical model of the problem being solved.
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Kakoif MaremaTtnueckuil ammapar MOTpeOOBajCsS MJIs pEIIeHUs MOCTaBICHHON
3agaun’?
What mathematical apparatus was required to solve the problem?

B deM nmpeumyiiecTBo NpeyIoKEHHBIX B pabOTe METOJIOB U MOAXOA0B K PEIICHHUIO
MOCTaBJICHHOH 3a1a4n?

What is the advantage of the proposed methods and approaches to solving the
problem?

Yem 0O0ycnoBieH BBIOOP alTOPUTMUYECKHX S3BIKOB W Cped JUIS BBIIOJIHEHHBIX
POrpaMMHBIX pa3pabOTOK (eciu MporpaMMHbIE pa3pabOTKH MPEeayCMOTPEHbI TEMOMN
BKP)?

What is the reason for the choice of algorithmic languages and environments for the
performed software developments (if software developments are provided for by the
theme of the FQW)?

Kakue craHgapTHele anrOpUTMBI U MPOTPAMMHBIE CPEACTBA HCIIOJIB30BAIHCH JUIS
pelieHus MOCTaBICHHOM 3aaa9n?
What standard algorithms and software were used to solve the problem?

3.3.4. IlpuMepHBbIe TeMBbI BBINYCKHBIX KBAJIM(PHKANMOHHBIX PadoT

Approximate topics of final qualifying works

1) Cuctembl BUPTyalIbHON U TONOJHEHHON PEeaJTbHOCTU
Systems of virtual and augmented reality

2) IIporpammupoBaHue poOOTOB
Robot programming

3) Ontumuzamus npouecca 3D Busyanuzammu mUQPPOBBIX Mojielel OOBEKTOB Ha
MOOMIIBHBIX IIaTopMax
Optimization of the process of 3D visualization of digital models of objects on
mobile platforms

4) IloBbllIeHHE HA/EKHOCTU ONpPENETICHUS TEKYIIEro IMOJIOKEHUs IOJb30BaTess B
3aj[aue HABUTAIUU B 3aKPBITHIX TOMEIICHUSIX
Improving the reliability of determining the current position of the user in the task
of navigation in closed rooms

5) Cucrtema MOHUTOPHHIa MHTEpHETA Bellel
IoT monitoring system

6) Peanuzanus cepBepHBIX KOMIIOHEHT YMHOIO I0Ma
Implementation of server components of a smart home

7) MHorocnoiHbIe MOJHOCTHIO CBSI3HBIE HEUPOHHBIE CETU
Multilayer fully connected neural networks

8) MoOunsHOE IPUIOKCHUEC IJIA O6yLICHI/I$I AJITropuTMHU3allUi C HCIIOJIb30BAHHUEM

JIOTIOJIHEHHOHN PEAIbBHOCTH
Mobile application for learning algorithms using augmented reality
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9) Paspabotka mporpaMmmMHOTO obOecrieueHust pOOOTOTEXHUYECKUX KOMILIEKCOB
Development of software for robotic systems

a. PazpaboTka mporpamMmbpl aBTOMaTHYE€CKOW TEOJIOKAlMK poboTa Mo 3aJaHHOM
KapTe MECTHOCTH
Development of a program for automatic geolocation of a robot on a given
map of the area

b. Pa3paboTka mporpaMMHOTO KOMIUIEKCA MOJICIIMPOBAHUS JBMKEHHUSI poOOTa O
POM3BOJILHON MPOrpaMMe
Development of a software complex for modeling the movement of a robot
according to an arbitrary program

10) Pa3zpaboTka mporpaMMHOTo 06ecredeH sl MOOMIIBHBIX yCTPOMCTB
Software development for mobile devices

a. Pa3paboTka cpencTs pacro3HaBaHusi 00pa3o0B HaA MOOUIILHOM yYCTPOWCTBE ISt
UCIIOJIb30BaHUs HA MOOMIIBHOM pOOOTe
Development of image recognition tools on a mobile device for use on a
mobile robot

11) Cozpanue Open Source OMOIMOTEKM Ha S3bIKE MpPOrpaMMHUpoOBaHMs Java JUIs
peIIeHHs 3a1a9 ONTUMH3AIMY Ha 0a3e 9BPUCTUICCKHUX aJITOPUTMOB
Creation of an Open Source library in the Java programming language for solving
optimization problems based on heuristic algorithms

12) MaremaTuueckoe MOJIETMPOBAHUE C UCIIOJIb30BAHUEM
BBICOKOTIPOU3BOAUTEIBHBIX BRIYMCICHUN
Mathematical modeling using high performance computing

13) Pa3paboTka HHCTPYMEHTAILHON CUCTEMbI HHTEIJIEKTYaIbHOTO aHAIHM3a JaHHBIX:
Development of a data mining instrumental system:

a. Pa3paboTka moacucTeMbl HEHPOHHBIX ceTeit
Development of a subsystem of neural networks

b. Pa3paboTka nmojacucTemMsl AepeBbEB peIICHUI
Decision tree subsystem development

c. Pa3paboTka OMOIMOTEKH aNTrOPUTMOB O0yUCHHS
Development of a library of learning algorithms

14) MonenupoBaHe U ONITUMH3AINS TEIEKOMMYHHKAIIMOHHBIX CETEBBIX CHCTEM
Modeling and optimization of telecommunication network systems

a. Ilomck  palnMOHANbHBIX  pEIIeHHMH  MHOTOKpPUTEpHAJIbHOM  3agauu
MOTU(HUKAIIMNA TOTTOJIOTHH TEIEKOMMYHHUKAIIHOHHBIX CETEBBIX CUCTEM
Search for rational solutions to the multicriteria problem of modifying the
topology of telecommunication network systems
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b. Ilouck palluOHAJIBHBIX peI_HeHI/Iﬁ TTOBBIIICHUA HpOHYCKHOﬁ CIIOCOOHOCTH

y3JI0B
Search for rational solutions to increase the capacity of nodes

15) OBpucTuyeckre METO bl ONTUMU3ALIMHU U TOUCKA PALIMOHAIBHBIX PEIICHUH
Heuristic methods of optimization and finding rational solutions

a. IlocTtpoenne mporpaMMHOW  CHCTEMBI  JUIi  HAXOXIEHUS  00JIacTu

3(1)(1)GKTI/IBHOCTI/I MHOT'OKPUTCPHUAJIBHBIX 3a1a4 BBI60pa

Constructing a software system for finding the area of effectiveness of
multicriteria selection problems

[TocTpoenne cuctembl TpadUUECKOTO MOJCIUPOBAHHUS OOJIACTH PEIICHHIA,
OIITUMAJIBHBIX II0 HapeTo, JJI1 BBIMMYKJIBIX 3aJa4 MHOFOKpI/ITepI/IaJ'IBHOI\/'I
ONTUMHU3AINH

Constructing of a graphical modeling system for the Pareto optimal solution

domain for convex multicriteria optimization problems

16) PazpaboTka ¥  wHCclIeIOBaHUE METOJOB  HCIIOJIB30BAHUN  HEMOJHOM

u

Ka4eCTBEHHOU nH(popManu 0 MIPEANOYTEHUAX pu peneHnn

MHOT'OKPUTCPHUAJIIbHBIX 3a1a4

Development and research of methods for using incomplete and high-quality

information about preferences in solving multicriteria problems

a. HOCTpOeHI/Ie JHAJIOrOBONl  CHCTEMBI NIPUHATHUA peI_HeHI/Iﬁ Ha

OCHOBC

KaueCTBCHHOW wWHpoOpManmuu 00 OTHOCHUTEIBHOW BaXXHOCTH YaCTHBIX

KpUTEpPUEB

Constructing a dialogue decision-making system based on quality information

about the relative importance of particular criteria

b. HpOI‘paMMHaH CHUCTEMA OLCHKM KadcCTBa TGHGKOMMyHHKaHHOHHOﬁ CCTHU Ha

OCHOBE IPUMEHEHMS IPUHIIUIIA TAPAHTUPOBAHHOTO PE3yJIbTaTa

A software system for assessing the quality of a telecommunications network

based on the application of the principle of guaranteed results

17) BeposiTHOCTHOE W MMHUTAllMOHHOE MOJEIMPOBAHUE MPOILIECCOB OOCITYy)KMBaHUS B

I/IH(I)OpMaI_[I/IOHHBIX, TCIICKOMMYHHUKAIIMOHHBIX, U UHBIX CUCTEMAX C OUCPCAAIMU

Probabilistic and simulation modeling of service processes in information,

telecommunication, and other systems with queues

a. BepOﬂTHOCTHO-CTaTI/ICTI/I‘-IeCKI/Iﬁ aHaJIn3  pCaJIbHBIX IIOTOKOB B

CETAX

TpaH3aKIul
Probabilistic-statistical analysis of real flows in transaction networks

[TocTpoeHre KOMIBIOTEPHBIX UMUTAIIMOHHBIX MOJENICH peabHBIX MPOIECCOB
OOCITy’)KMBaHUsI M OIPENEICHUEe CTAl[HOHAPHBIX XapaKTEPUCTHK METOJIOM
Momnte-Kapno

Constructing of computer simulation models of real service processes and
determination of stationary characteristics by the Monte Carlo method

OHTI/IMI/I3aLII/ISI YHOpaBJIAOMUX CUCTCM O6CJ'IY)KI/IB8.HI/I$I C HCIIOJIb30BaHUECM
BBICOKOIIPOU3BOAUTECIIbHBIX BBIYMCIICHHI
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Optimization of service control systems using high performance computing

18) MadopmaioHHbIe TEXHOJIOTHH MOJCIMPOBAHUS U aHAIIM3a MTPOLIECCOB PUCKA
Information technology modeling and analysis of risk processes

a. AHaaM3 MPOIECCOB PUCKA B UMYIIECTBEHHOM CTPaXOBAHUH
Analysis of risk processes in property insurance

b. AHanM3 NpoleccoB pUCKa B CTPaXOBAaHUU OTBETCTBEHHOCTH
Analysis of risk processes in liability insurance

C. AHanm3 MpoIeccoB pUCKa B CTPAXOBAHUH JKU3HU
Analysis of risk processes in life insurance

19) Cratuctuueckre 3aKOHOMEPHOCTH U CTAaTUCTUYECKHUE PELICHUS
Statistical patterns and statistical decisions

a. MonenupoBaHue peaibHBIX MPOIECCOB M SIBICHUH aJalTHBHBIMH METOJIaMHU
MHOTOMEPHOTO PETPECCHOHHOTO aHaTN3a
Modeling real processes and phenomena by adaptive methods of multivariate
regression analysis

20) Pa3paboTka nporpaMMHOro o0ecredeHus A MyJIbTUMeIna PUII0KEHHUH
Software development for multimedia applications

3.3.5. Kpurepun oneHUBAHMSA BBITYCKHON KBATH(PUKALNOHHONH PadoThI
Criteria for evaluating the final qualification work

YpoBeHb OllcHUBaHUS /
Grading level

Kpurepwii oniennBanus /
Evaluation criterion

Orenka /
Grade

Hynesoit ypoBenb
/
Zero level

OtcyTcTBUE 3HAHMM, YMEHUIl, HABBIKOB y CTYJEHTa B paMKax
COZCP)KAHUSI  BBITYCKHOW  KBAIM(HUKALUOHHOH  PaboOTBHI.
Crynment nokaszan (parmeHtapHble 3HaHUSA. PaboTa comepxut
CYLICCTBEHHBIE JIOTMYECKHE OIMMOKH, OQOopMIIeHHE HE
COOTBETCTBYeT TpeOOBaHMAM WM YIOBJIETBOPSET HE BCEM
TpeOOBaHUSM.

HeBbinonHeHne KBaMM(UKAMOHHBIX 3aJaHUil B paMKax
COOTBETCTBYIOIIMX KOMIIETEHIUH, OTCYTCTBHE OTBETOB Ha
Bompockl wieHoB ['OK.

/

Lack of knowledge, abilities, skills in the student within the
content of the final qualification work. The student showed
fragmentary knowledge. The work contains significant logical
errors, the design does not meet the requirements or does not
meet all the requirements.

Failure to fulfill qualification assignments within the relevant
competencies, lack of answers to questions from members of
the SEC.

HeynosnerBopurenbHo
/
Unsatisfactory

Huskuit ypoBeHb
/
Low level

CrynmeHT moKa3ajl HEIOCTAaTOYHO IIOJIHBIH OOBEM 3HAHWHA B
paMKax coJepiaHHs BBITYCKHOM KBATH(QUKALIHOHHON paOoTEL
K BbITycKHOI paboTe MMEIOTCS 3aMeYaHHts 110 COICPIKAHUIO, TI0
nIyOWHE MPOBEICHHOIO HCCIIE0BaHus, pabora odopmiicHa
HEaKKypaTHO, paboTa JOJOXKEHa HEyOCAUTENbHO, HE Ha BCE
Bonpocsl wieHoB 'K naHbl y0BIETBOPUTENBHBIE OTBETHI.

KBanu¢ukaunoHHble 3alaHus B paMKaX COOTBETCTBYIOLIMX

Y 10BNETBOPUTENHHO
/
Satisfactory
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KOMIIETEHIIMH BBIIIOIHEHBI YACTHYHO.

/

The student showed an insufficiently complete amount of
knowledge within the content of the final qualifying work.

For the final work there are comments on the content, on the
depth of the study, the work is framed inaccurately, the work is
reported unconvincingly, not all the questions of the members
of the SEC have been answered satisfactorily.

Qualification assignments within the relevant competencies
were partially completed.

CpenHuii ypoBeHb
/
Average level

CryneHt HoKazall JOCTaTOYHO TIOJTHBIE u
CHCTEMATH3UPOBAaHHBIC 3HAHUS B paMKaX COJCpIKaHHUs
BBIIYCKHOW KBalIU(UKALMOHHONW paboThl; yMEHHE Jenarh
000CHOBAaHHBIE BLIBOJbI.

Coneprxanue pabOThI J0JIOKEHO TOCIIEN0BATEIBHO U JIOTHYHO,
B OTBeTax Ha Bompochl wieHoB DK momyckarorcs omgHa-aBe
HETOYHOCTH, HO 3TH HETOYHOCTH YCTPAHSIOTCS IIPU OTBETax Ha
JOTIOJTHUTENBHBIC YTOUHSIOIIUE BOIIPOCHI.

KBanmudukanoHHble 3aJaHUsi B paMKaX COOTBETCTBYIOIIUX
KOMIIETCHIIHMH BBIMOJHEHBI HA JOCTATOYHOM YPOBHE.

/

The student showed a fairly complete and systematized
knowledge within the content of the final qualification work;
the ability to draw informed conclusions.

The content of the work was reported consistently and
logically, one or two inaccuracies are allowed in the answers to
the questions of the SEC members, but these inaccuracies are
eliminated when answering additional clarifying questions.
Qualification assignments within the framework of the relevant
competencies were performed at a sufficient level.

Xopouio

Good

Bricokuil ypoBeHb
/
High level

CTyzIeHT noKas3aj CHCTeMaTH3UPOBaHHBIC, TIyOOKHE U MOJHBIC
3HaHUS TO BceH MpoOieme, pPacCMOTPEHHOW B BBITYCKHOM
KBTU(PUKALMOHHON paboTe; yMEHHE IPOBOAUTH HEOOXOAUMBIC
WCCIIEIOBAHMS U IeNIaTh 000CHOBAaHHBIC BBIBO/IBI.

Conepxanue pabOThl  JIOJIOXKEHO B KpaTkod  Qopme,
MOCJIEIOBATEIbHO W JIOTWYHO, JaHbl YETKHE OTBETHl Ha
BOIIPOCHI, MTOCTaBIeHHbIe WieHamu [ DK.

KBaIII/I(I)I/IKaLII/IOHHBIC 3aJaHus B paMKaX COOTBCTCTBYIOIINUX
KOMIICTCHIIMH BBHINIONHEHBl B TOJHOM O0OBEME Ha BBICOKOM
YpOBHe.

/

The student showed a systematized, deep and complete
knowledge of the entire problem considered in the final
qualification work; the ability to conduct the necessary research
and draw informed conclusions.

The content of the work was presented in a concise form,
consistently and logically; clear answers were given to the
questions posed by the members of the SEC.

Qualification assignments within the framework of the relevant
competencies were completed in full at a high level.

OT1iM4HO
/
Excellent

3.4.

MeTtoanueckue

peKOMeHIaANH o

KBAJIM(PUKAIMOHHOW PadoThI U ee 3aluTe
Methodical recommendations for the preparation of the final qualification work and

its defense

MOATOTOBKE

BbIINIYCKHOM

24




BeimmyckHast kBampuKapoHHas padoTa JoDKHA COIePKaTh CICIYIOIINE dJIEMEHTHI:
The final qualification work must contain the following elements:

- TUTYJIBHBINA JHCT ycTaHOBJIEHHOTO 00Opasia (cm. [Ipunoxenue 1) /
title page of the established form (see Appendix 1);

- aHHOTAaIus /
annotation;

- OrjaBJIeHHE /
table of contents;

- CIIMCOK YCJIOBHBIX 0003HAYEHUI U COKpallleHuH (eciiu ecTh);
list of symbols and abbreviations (if any);

- BBeZicHHEe (00OCHOBaHUE aKTyalTbHOCTU TEMBI, II€JIb, 3a]Ja4U U CTPYKTYpy padboThI) /
introduction (substantiation of the relevance of the topic, purpose, objectives and
structure of the work);

- OCHOBHYIO YacTh C pa30MBKOW Ha IMaBbl U naparpadsl, coepkKaliie Mo TeKCTy CChUIKH
Ha MCTIOJI30BAHHYIO JIUTEPATYPY U MIPUIIOKCHUS /
the main part, broken down into chapters and paragraphs, containing in the text
references to the literature and applications;

- 3aKJII0YeHue /
conclusion;

- CIIMCOK UCTIOJIB30BAaHHOW JTUTEPATypPHI /
list of used literature;

- IpWIOXKeHUs (MpU HEOOXOAMMOCTH), B TOM 4YHcie oOpas3ibl TeKCcTa pa3pabOTaHHOTO
IIPOTPaMMHOT0 obecrieueHus /
applications (if necessary), including samples of the developed software text.

Texctr BKP nmomkeHn OBITP YETKUM | JIOTUYHBIM, OQOpMIIEHHE pabOThl IOKHO
COOTBETCTBOBATH IMpaBuiaaM O(OPMIICHUS HAYYHBIX PalOT, MPEIyCMOTPEHHBIX JIEHCTBYIOIIMM
I'OCT.

The text of the FQW must be clear and logical, the design of the work must comply with
the rules for the design of scientific papers provided for by the current GOST.

BeimyckHas kBadu(UKaIMOHHAs padoTa JO0DKHA OBITH MPEJICTaBICHA B TICUATHOM H
anekTpoHHOM Bumax. @opmartel npeacraBnenuss BKP: doc, txt, rtf uiam pdf ¢ Bo3MOKHOCTBIO
JOCTyTa K TEKCTY.

The final qualification work must be submitted in printed and electronic forms. FQW
submission formats: doc, txt, rtf or pdf with the ability to access the text.

ITewaTnsbiit Bapuant BKP noanuceiBaeTcss aBTOPOM Ha TUTYJIBHOM JIUCTE.
The printed version of the FQW is signed by the author on the title page.
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3amuTa BBITYCKHOW KBaTU(UKAIMOHHONW padOThI MPOBOAUTCS MyOIMYHO HAa 3acelaHUU
l'ocynnapcTBeHHOM 3K3aMEHAIIMOHHOM KOMHCCHM, YTBEP)KICHHOW MpuKa3oM pekropa. Ha
3aIUTe MOTYT IPUCYTCTBOBATh HAYYHBIM PYKOBOJUTENh U HHBIE 3aNHTEPECOBAHHBIE JIUIIA.

The defense of the final qualification work is carried out publicly at a meeting of the State
Examination Committee, approved by the order of the rector. The scientific supervisor and
other interested persons may be present at the defense.

Jnst  cBoero BbICTyIUIEHMST Ha 3acemanuu [DK CTyoeHT JOJDKeH MOJArOTOBUTH
npeseHtanuto (He 6omee 10-15 cnmaiimoB) u goxnan (Ha 7-10 MHH.), B KOTOPOM HEOOXOIUMO
YEeTKO U KPaTKO M3JI0)KUTh OCHOBHBIE TOJ0XKEHUS pabOThI, yAETUB 0c000€ BHUMaHUE TOMY, YTO
CHICJIaHO JIMYHO CTYJICHTOM, KaKHe METObBI UCTIONB30BaJ PU PEIICHUH TIOCTABICHHON 3aa4H,
KaKhe pe3ynibTarhl Moiay4uil. JIOKIaabIBalOTCA BBIBOJABI M MPEMJIOKEHHUS, UX O0OOCHOBaHHE U
MPaKTUYeCKast 3HAYMMOCTb.

For his speech at the SEC meeting, the student must prepare a presentation (no more than
10-15 slides) and a report (for 7-10 minutes), in which it is necessary to clearly and concisely
state the main provisions of the work, paying special attention to what has been done personally
by the student, what methods did he use to solve the problem, what results he got. Conclusions
and proposals, their justification and practical significance are presented.

ConeprxaHue 0KIaja ONpeaessieTcsi CTYACHTOM COBMECTHO C HAYYHBIM PYKOBOJHUTEIIEM.
Kpatkuii mokiaan MOXeT OBITh MOJrOTOBIICH MUCBMEHHO, HO BBICTYNATh Ha 3aIIUTE KeIaTeIbHO
cBOOOIHO, HE 3aYUTELIBASI TEKCT.

The content of the report is determined by the student together with the scientific advisor.
A short report can be prepared in writing, but it is desirable to speak freely at the defense,
without reading the text.

Ilo oxoHuUaHuMM JOKJIaza CTYAEHTY 3aJal0T BoIpochl mnpeacenarens ['OK, uieHbl
KOMUCCHUH, IIPUCYTCTBYIOLIHE.

At the end of the report, the student is asked questions by the chairman of the SEC,
members of the committee present.

Ilocie orBeTOB CTYACHTA Ha BOIIPOCHI 3a4YUTLIBACTCA OT3bIB HAYYHOI'O PYKOBOIUTCIIA.
CryneHTy npenocTaBisieTcsl 3aKII0UUTENIHHOE CIIOBO JUISI OTBETOB HA 3aMEUYaHHS B OT3HIBE.

After the student's answers to the questions, the opinion of the supervisor is read out. The
student is given a final word to respond to comments in the review.

OmeHka pe3ynbTaTa 3allUThl BBITYCKHOW KBaTH(PUKAIMOHHOW paboThl 00Cy)KmaeTcsl Ha
3akpbIToM 3aceqanuu ['OK mocne okoHuaHus 3ammThl BeeX padot. [Ipu orieHke mpuHUMAIOTCS
BO BHMMaHHE HOBH3HA M OPHTHHAIBHOCTH IOIYYCHHBIX CTYAEHTOM pEe3yJbTaTOB, Ka4eCTBO
BBITIOJTHEHUSI 1 0popMIIeHHs pabOoThI, COAEPKATENBHOCTD JIOKIIa/Ia M MPABWIBHOCTH OTBETOB Ha
BOIIPOCHI, @ TAaK)Ke MCXOAS U3 ypPOBHSI C(HOPMHUPOBAHHOCTH KOMIICTEHIMH BBITyCKHHUKA, TPH
3TOM Y4YUTHIBAETCSI MHEHHE HAay4yHOro pyKoBoAuTens. Ha 3akpbITOM 3aceaHMM JIOIYyCKaeTCs
NPUCYTCTBUE HAy4YHBIX pykoBoauteneii BKP u perienszeHTos.

The assessment of the result of the defense of the final qualification work is discussed at a
closed meeting of the State Electoral Committee after the end of the defense of all works. The
assessment takes into account the novelty and originality of the results obtained by the student,
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the quality of the execution and design of the work, the content of the report and the correctness
of the answers to the questions, as well as based on the level of the graduate's competence
formation, while taking into account the opinion of the supervisor. At a closed meeting, the
presence of scientific leaders of the WRC and reviewers is allowed.

[Io nydmmMm BBITYCKHBIM KBajdu@uKauuoHHbIM paboram ['ODOK ormeudaer «Ocobyro
MPAaKTUYECKYI0 [EHHOCTB», «HAyYHYI0 3HAUYUMOCTB» M PEKOMEHAYET OpHTHHAIbHBIC
pe3yabTaTh, TOJIYYCHHBIE CTYIEHTOM, K OIyOJMKOBaHWIO WJIM BHEAPCHHIO B Y4YCOHBIN
nporiecc.

According to the best graduation qualification works, the State Electoral Committee notes

n.n

"Special practical value", "scientific significance" and recommends the original results obtained
by the student for publication or implementation in the educational process.

OrneHka pe3yibTaTa 3allUThl BBITYCKHOW KBAJTU(PUKAIIMOHHON pabOThl OOBSBISICTCS HA
OoTKpbITOM 3acenanuu ['OK, 0ObsBIsIEMOM TIOCITIE 3aKPHITOTO 3aCEIaHUs.

The assessment of the result of the defense of the final qualification work is announced at
an open meeting of the SEC, announced after a closed meeting.

[Tocne 3ammThl BhIMycKaromias kadeapa pa3MemiaeT 3JIeKTPOHHBIM BaPHAHT BBIITYCKHOM
KBAJTM(PHUKAIIMOHHOHN paboThl, 3a uckiItoueHneM BKP, conmepkamux cBeJeHMs, COCTaBIIAIONINE
rOCYJapCTBEHHYIO TaiiHy, B 2JIEKTpoHHON Oubmumoreunoit cetu HHI'Y B ¢opmare pdf Ge3
BO3MOXXHOCTH JJOCTYTIA K TEKCTY.

After the defense, the issuing department places the electronic version of the final
qualification work, with the exception of the FQW containing information constituting a state
secret, in the electronic library network of the UNN in pdf format without the possibility of
accessing the text.
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4. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE TOCYJIAPCTBEHHOM
HUTOIOBOM ATTECTAIINIH
MATERIAL AND TECHNICAL SUPPORT OF THE STATE FINAL
CERTIFICATION

HmeroTcst B HAIMUMK y4eOHbIe ayJUTOPUH JJIS 3alUTHI BBITYCKHON KBaJTU(UKAIIMOHHON
paboTbl. YueOHbIE ayqUTOPWUU JUIS TPOBEICHHS 3alIUTHl BBITYCKHOW KBATH()UKAITMOHHON
paboThl OcCHamleHbl HA0OpOM JEMOHCTPAIMOHHOTO 00OpYJIOBaHUS (TPOEKTOp, 9SKpaH),
00€CTIeYNBAONIM TEMATHYECKHIE WILTIOCTPAIIHH.

There are classrooms available for the defense of the final qualification work. The
classrooms for the defense of the final qualification work are equipped with a set of
demonstration equipment (projector, screen) providing thematic illustrations.

VYuyeOHas M Hay4yHas JIUTEpaTypa, y4eOHO-METOANYECKHE MaTepHabl, IPEICTaBICHHbIEC B
OoubimoreyHoM (OHIE, B DIIEKTPOHHBIX OMOMMOTEKaX M Ha Kadeapax MaTeMaTHYECKOTO
o0ecreyeHns: ¥ CyNepKOMITbIOTEPHBIX TEXHOJIOTHIA U MPOTrPaMMHON MH)KEHEPHUH.

Educational and scientific literature, educational and methodological materials presented
in the library fund, in electronic libraries and at the Departments of Software and
Supercomputer Technologies and Software Engineering.
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[Iporpamma coctaBneHa B cooTBeTrcTBUUM ¢ TpeboBanusimu OC BO HHIY ¢ yuerom

pexomennanuii @I'OC BO no nanpasnenuto 09.04.04 «IIporpaMMHas HHXXEHEPU.

ABTODBI:
K.(}.-M.H., noueHt kadeapsr TYuJlC, Kucenera H.B.

K.T.H., oueHT kadeapst MOCT  Kapnenko C.H.

Penenzenrt:
K.T.H., JIOLEHT, HayaJibHUK oTnena OO0 «Xapman» Dnnens A.D.

HporpaMMa 01106peHa Ha 3aceJaHuMd METOJMYSCKOM KOMHCCHUU HHCTUTYTa HH(bOpMaL[I/IOHHBIX

TEXHOJIOTHH, MAaTEMaTHUKH i MEXaHUKH
ot 30 Hos16pst 2022 roxaa, mpotokoi Ne 3.
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