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ObsizamernbHas Yacmb

51.0.01

[ononHutenbHble rNaebl BbICLIEN MaTEMaTUKK

OnemMeHTbl  MaTemMaTU4eCcKOW  CTaTUCTMKK:  MmeToabl  0B6paboTku
pes3ynbTaToB HabnwaeHnn, JoBepUTErbHbIE MHTEPBarbl, CTaTUcTUYecKas
npoBepKa CTaTUCTUYECKUX TMNOTEe3, 3rIeMeHTbl PErPeCCUOHHOIO aHanunsaa,
MeTO4 HauUMeHbLUMX KBagpaToB, HENMUHENHbIN U B3BELUEHHbIN MeToAbl
HauMeHbLUMX KBagpaToB. JIMHenHoe nporpaMMmupoBaHue (TpaHCnopTHas
3afjaya, 3ajaya O pacnpefeneHuM pecypcoB W MNraHe Bblnycka
npogykumn). HenuHenHoe nporpaMMmmpoBaHue (MeTod MHOXUTENeu
JNTarpaHxa). OnemMeHTbl TeOpMM MACCOBOro OOCIY)XMBaHUS: OCHOBHbIE
NoHATUA, ypasBHeHuss KonmoropoBa [Ansi BepPOSITHOCTEN COCTOSHWUNA,
doMHasbHblIE BEPOATHOCTU COCTOSHUMN.

51.0.02

KomnbloTepHble, ceTeBble U MHPOPMALIMOHHBLIE TEXHOMNOMMMU

BeeneHne B npegmet. COBpEMEHHOE COCTOSAAHUE YPOBHS M HanpaBneHui
PasBUTUSA BbIYUCNUTENBHOW TEXHUKN U TEXHONOIMIA. TeHAeHUMN pasBuTna
BbIYNCINTENBHON TEXHUKM W TEXHOMNOrMnu. TexHonorum BuUpTyaribHOW,
AOMOSIHEHHON W cMelwaHHon peanbHocTU. O6nayHble TEXHOMOornw.
TexHonormmn «OonblUMX AaHHbIX». TexHonorun loT. TexHonorum
WCKYCCTBEHHOIO MHTennekra. MawuHHoe obyyeHue. HelpoHHble ceTw.
TexHonormn pacnpeneneHHblX peecTpoB. TexHonorna BupTyanusauuu.
eoMH(OpMaLMOHHbIE  TexXHomnornu. TexHomnormm  pacnpeneneHHom
00paboTKn AaHHbIX. ApPXUTEKTypa W CTaHgapTM3auusl KOMMbOTEPHbIX
ceTen. CoBpeMeHHble ceTeBble NPOTOKONbI. CoBpeMeHHble
TENEKOMMYHUKALMOHHbIE TEXHONOMMN U TEHAEHLNN UX PA3BUTUA.

51.0.03

lMnaHnpoBaHue Hay4YHOro aKcrnepuMeHTa n obpaboTka
3KCNepuMeHTanbHbIX AaHHbIX

OCHOBHbIE MOHATUSA MMAAHUPOBAHUSA HAy4yHOro akcnepumeHTa. lNpsmble U
KOCBEHHble  M3MepeHusi. Twunbl  BenNUYUH. Tunbl  MOrPELIHOCTEN
namepeHun. CymmapHas norpewHocTb  u3amepeHun. KocBeHHas
NMOrpeLHoCTe  U3MepeHnn.  Y4yeT  MOrpelHocTen  npu  3anucu
WHTepnpeTaumm pesynbTaToB. [lOHATME BLIOOPKM U reHeparibHOW
coBokynHocTu. NpeacraeneHne BbIOOPKM (BaprMauMOHHbBIN psg, Tabnuubl
4acToT, MNOJSIMFOH 4acToT, rMUcTorpaMmmsbl). YucrnoBble XapakTepuUCTUKK
BblbOpkn. CBOMCTBA TOYEYHbIX OLIEHOK MapaMeTpoB pacnpeneneHus,
ocobeHHoCTH MX  npumeHeHusi.  [JoBepuTenbHble  UHTepBarsbl.
Cratuctnyeckass npoBepka  cratuctudeckux rmnotes. [lposepka
napameTpu4yeckmnx rmnoTes O 3HaAYEeHUU MaTeMaTUYEeCKOro OXuOaHus,
ancnepcun, O 3HadyeHuM BeposTHocTM  "ycnexa". [lpoBepka
HenapamMeTpu4ecKknx rmnoTes o BUAE 3aKoHa pacnpeneneHuns (Kputepum
KonmoropoBa, lNupcoHa), HeE3aBUCUMOCTM OBYX AUCKPETHbLIX CyYanHbIX
BennynH. OCHOBLI perpeccMoHHOro aHanusa. [locTaHoBKa 3agauyw.
MpuHuun JlexanHgpa. Metog  HaumeHblwnx  kBagpatoB. Metoa
nnHeapusaumn. Vicnonb3oBaHne OpTOroHanbHbIX U OPTOHOPMUPOBAHHbIX
nonuHomoB YebbilleBa B perpeccMoHHOM aHanuse. [paduyeckme wu
cTaTucTMyeckme MeTodbl aHanmsa perpeccui. AHanuM3  OCTaTKOB.
[MocTpoeHne  OoBepuTEnbHbLIX  WMHTEPBANOB  OANA  OMMNUPUYECKOU
3aBMCUMOCTN. AHanM3 BpeMeHHbIX psgoB. [NMoHSATME BpeMeHHOro psaa,




TpeHObl, MeTOA YKPYMNHEHWUSI MHTEpBanoB, CKOMb3SAWMUX CPEeaHUX.
Ce30HHble KonebaHnsa n NHOeKCbl CE30HHOCTMU.

51.0.04

BesonacHOCTb MH(POPMALMOHHbLIX CUCTEM

OCHOBHbIE MOHATUSA MHOPMALMOHHOM 6€30NacHOCTU MHOPMAaLMOHHBIX
W BblYUCIIUTENMbHBLIX  cucteM.  3akoHbl  P®,  perynupylowue
MHOPMALNOHHYHO 6e30nacHoOCTb. Cuctema obecneyeHns
MHopMaUNoOHHON 6e30MacHOCTU Ha >Kene3HOLOPOXHOM TpaHcropTe.
Mpobnembl MHGopMaumoHHon 6e3onacHocTn. MeTogonorns ynpasneHns
WHopMaUnoHHOM  6e30nacHOCTbIO. Llenn, 3agaunm, 00BbeKTbI
MHOPMaLNOHHOM 6e3onacHocCTwH, Knaccudumkaumsa yrpos.
OpraHusaumoHHast CTpykTypa M HopmaTtmBHasi 6asa obecrneyeHusi u
ynpaeneHus mnHpopMaumoHHon GesonacHocTbio. [pumepsl Mpodunen
3awmtbl U cuctem obecneyeHus 6esonacHocTn. Cpeactea 3awuTbl
WHpopmauunm B BGECnpOBOAHbLIX LUMPOKOMOSIOCHBIX CEeTSX AocTyna.
MeTogbl KpunTorpacuyeckon 3awmtbl KU crnocobbl npeaoTBpaLleHus
nepexeata. MeToabpl 3awuTbl  MHGPOPMALMM B KOPMOPaTMBHbIX
WH(POPMAUMNOHHBIX  ceTax. ApxuTekTypa W cpeactBa  3aluThbl
MHpopmauumn B KopnopatmBHbIX ceTsax. OBHapyxeHne aTtak U KOHTPOSlb
uenoctHoct  uHdopmaumn. Cnocobbl  nNpeaoTBpalLEeHns  cbema
WHpopMauun 4epes M3Ny4YeHUs1 BOSIOKOHHO-OMTUYECKUX FMHWUIA CBSA3MN.
AHTMBMpPYCHaa 3awmTa. AnnapaTtHble cpefcTBa 3alinTbl MHOPMaLUMN.
3awmta TCP/IP ceten. CpegctBa ynpaeneHus pgoctynom. CeTteBble
cpeactBa  3awmTbl  MHopmauun. MeToabl U UHCTPYMEHTasbHble
cpencrtea noaTBepXXaeHns COOTBETCTBUSA n cepTmdurkaumnmn
nporpammHoro obecneyeHusi. MeTtoabl Bepudukaumm n TeCTUPOBAHUSA
NporpaMmMHbIX CPEACTB.

51.0.05

TexHonornn pas3paboTkn MOBUNbHBIX NPUITOXEHUN

[MoHATME MOBUMBHBLIX MNPUNOXEHUA. Buabl MOBUIMBHBLIX MPUNOXEHWUN:
MOOUNbHbIE  CalTbl, BED-NPUNOXEHUS, TUOPUAHBIE  MPUNOXEHWS,
HaTUBHbIE NPUIOXEHMUSA. APXUTEKTYPA MOBUIbHBIX NPUOXEHUI. A3bIKM 1
cpegbl  pa3paboTkM  MOOWMbHBLIX MNPUNOXEHUA. JTanbl  pas3paboTku
MOBUIbHBIX npunoxeHun. [loctaHoBka 3agavn. Bbibop nnaTdopmbl.
lMpoekTnpoBaHne n paspaboTka gu3ariHa U apxXuTekTypbl. [angnanHbl.
MakeTbl. [paduyeckune  pecypcbl. [lepepgada B paspaboTky.
MpoekTnpoBaHme 6usHec-norvkn, paspaboTka NPOrpaMMHbIX MOAynew,
pabota ¢ API, uHTerpauma c gpyrmumm cuctemamu. TecTupoBaHue u
oTnagka MoOBuUnbHOro npunoxeHus. Mcnonb3oBaHne CepBUCOB OIS
TecTMpoBaHus. PasmelieHne TroToBOro MOOWMBHOMO  MPUOXKEHNUS,
MOHUTOPUHI  ckadmBaHusi. CepBUCbI  MOHUTOPWHra,  CTaTUCTUMKA.
[MpoaBmkeHne MOBUNBHOIO NPUNOXEHUS.

51.0.06

PaspaboTka 1 peanusaumsi NpOEKTOB

MpeanpoekTtHoe  obcnegoBaHMe  npegmMeTHonM  obnactn.  AHanus
NnepBUYHbIX OOKYMEHTOB. AHanu3 3akoHodaTenbCTBa W YNpaBfsaoLLnX
AOKyMeHTOB. WHTepBbloMpoBaHue. AHkeTupoBaHue. WccneposaHue
AOKYMEHTOB M OTYETOB npegmMeTHou obnactu. dopmupoBaHne mopenu
aeatenbHocTU. PaspaboTka oTyeTa n 3asBku Ha paspaboTtky VIC. AHanus
TpeboBaHun. PaspaboTka TexHuyeckoro 3aganus. [lpegsaputenbHoe
cneuncunuympoBaHne. KoHTekCTHoe  mogenupoBaHue. PaspaboTka
koHuenumn WC. CuctemHaa apxutekTypa npoekTta. OnucaTtenbHas
MoAenb npeaMeTHOM 00nacTh; JKM3HEHHbIM UMKN; onpegeneHune
TpeboBaHUN K cucTeme; Mnonb3oBaTenbCkue npencraBneHusi; cbop u
aHanu3 TpeboBaHWM nofb3oBaTenen; MOAENMPOBaHME  AaHHbIX;




paspaboTka NPUMOXEHWN; peKkoMeHgauum Nno  MNPOEKTUPOBAHUIO
nonb3oBaTeNbCKOro MHTepdenca; cosgaHne npoToTMNOB; peanu3auus.
OueHka 3aTpaT npoekta. OKOHOMMYECKad oOueHKa BHegpeHusi
nporpaMmHoro obecnedenuns. busHec-nnaHupoBaHue. OnepaumoHHas
DEeATenbHOCTb. MHBeCTMUMOHHAasA NEeATenbHOCTb. duHaHcoBas
aeaternbHoCTb. OueHka a(peKTMBHOCTU MHBECTULUMN. PYHKUNOHANBHO-
CTOMMOCTHOW aHanu3 npoueccoB. OLeHKa 3KOHOMMYECKOro BHEeApPEHUS
nporpaMmmHoro obecneveHnsa. PaspaboTka TexXHUKO-3KOHOMUYECKOro
ob6ocHoBaHUS. MHGOPMaLMOHHbIE TEXHONOIMMK B yNpaBlieHUN NPoeKTaMMm.
OcHoBbl TexHonormn PERT. PaspaboTtka ceTeBoro rpaduka npoekTa.
lMnaHupoBaHMe npoekTa B CUCTEME  YNpaBrEeHUss  MPOEKTaMM.
YnpaeneHue BpEMEHEM BbINOSNHEHUS npoekKTa. YnpaeneHue
OTKIOHEHNAMM OT MfaHa U NPOEKTHbIMU pUckaMn. PUCKM nNporpaMMHbIX
NPOEKTOB W MEeTOAONOornsa ynpasneHus puckamm B COOTBETCTBUM C
PMBoK. 3aBeplleHne npoekta. [loctnpoekTHast oueHka. [llogrotoeka
AOKYMEHTOB, HEO6X0AMMbIX ANSA YCNELHOro 3aBepLleHns NpoekTa.

51.0.07

CranpgapTtmsaums, cepTudukaumus n ynpaBneHue Ka4yeCcTBOM
nporpaMmmHoro obecnevenuns

Ponb ctangaptmMsaunm B ynpasneHun ka4ectsoM. KOMNOHEHTbLI Npouecca
cTaHgaptmM3aumn. Lenn, 3agaunm w1 yHKUMM  cTaHgapTu3auuu.
OcobeHHOCTM M NpUHUMMBI  MEXAyHapOAHOW  cTaHdapTu3auuw.
PasHoBuaHOCTU cTaHgapTU3aumn. OpraHbl MeXayHapoaHOW
ctaHgapTuM3aumn.  Buabl  crtaHpgaptoB  obecneyeHuss  KayecTBa.
HopmaTtmnBHas gokymeHtaums. Knaccudpmkauma ctaHgaptoB. CTanHgapTbl
pa3paboTkm uHpopmaumoHHbiXx cucteM. CrtaHgapTbl cepun 24, 34.
CtanpapTbl pa3paboTkm nporpammHoro obecneyenus. EanHasa cuctema
nporpaMmmHon aokymeHtauuun. CtaHgapTbl cepun 19. HasHauyeHue, uenu
n obbekTbl cepTudukaumn. lNpaBoBoe obecneveHne cepTuduKaumn.
TexHn4yeckoe perynupoBaHue. Cxembl M npoueaypa, XapakTepuctuka
aTanoB npouecca ceptudukauun. OcobeHHocTn  cepTudumkaumm
nporpaMmmHoro obecneveHnsa. KoHuenuusi ynpaBneHusi Ka4vyecTBOM.
CywHocTtb cuctembl Tennopa. Mogenb Bceobuiero KOHTpons kayecTtsa.
CoBpemeHHass mogenb WM cTaHgapT ynpaeneHus kadectBoM. Mopenb
BoCcnpuATUS cooTBeTcTBUA cTaHgaptam [ISO. Mogenb npoueccHoro
nogxoga cornacHo ISO 9000. OpraHn3aunoHHO-TEXHONOMMYECKME
acnekTbl YynpaBfeHUs KayeCcTBOM. YnpaBfieHME KadeCTBOM Ha 3Tanax
pa3paboTkn. YKM3HEHHbIN UMKN NporpamMMHoro obecneyveHusi. Mogenn
XusHeHHoro uukna [1O. OnucanHue a3 xusHeHHoro umkna [10O.
CtanHpapTHbIA  npouecc pas3paboTku nporpaMmmHoro obecneyeHus.
PacnpeneneHne oTBETCTBEHHOCTM B KOMMEKTUBE pa3paboTymKkoB

MO. Npynna npouecca. lNacnopT cTaHgapTHOro npotecca.

51.0.08

TexHonorun paspaboTkm NnporpaMmmMHoOro obecneyeHust

MoHaTne TEXHONOormm nporpaMMmnpoBaHus: OcobeHHocTHn
NPOMbILLIIEHHOrO MPOrpamMMmMpoBaHnd, "nporpammumpoBaHve ansa cebs”
(Just for fun) n "nporpammupoBaHue Ha 3akas". KWU3HEeHHbIN LWKN
nporpammHoro  obecnevyenusa (M0O). O6wasa opraHuMsauus npoekTa.
Mogenn paspabotkm [10. OCHOBHble TEXHOMOrMYeckne noaxoapl:
KackagHbl, KapKacHbli, COOpPOYHbIA, afanTUBHLIN (3KCTpemarnbHoe
nporpammupoBaHue). NoctaHoBKa 3agayn, oueHka ocylecTsumMmocTu: Kak
OLEHUTb CIIOXHOCTb 3afayn? PeanbHOCTb ee pelleHuMst B 3agaHHble
CPOKM npu 3afaHHblX (UHAHCOBbLIX oOrpaHuveHusax. [lnaHupoBaHue:
CeTeBOM WM INEHTOYHbIN paduKn, TPeyronbHUK — CPOKK, paboThl,




pecypcbl. AHanu3 TpeboBaHuMKM u BblpaboTka cneundukauymi [10O.
MpoekTnpoBaHme apxuTekTypbl npoaykta. Beibop cpeacts peanvsauumu.
YnpasneHune: PerynapHble MNpoOBEPKM COOTBETCTBUA rpaduky, Mepbl
npeogonieHns oTcTaBaHWA. TecTupoBaHWe, obecneyeHne KadecTBa:
OueHka KayecTBa — CylleCTBEHHO ©Oonee wupokass 3agada, Yem
TecTnpoBaHue. Metoabl 6enoro n YyepHoro swukoB. Co3gaHne TeCToBbIX
HabopoB [faHHbIX. [pynnoBas paspaboTka, ynpaBreHne BepCUAMMU:
EovHbin penosutopun npoekta. Cuctembl RCS, CVS. OpraHunzauus
Konnektnea paspabotumkoB: MaTpudHbId MeTod, MEeTOA [FaBHOro
cneuvanucTa, BepTUKarnbHble M TOPU3OHTaNbHblE  KOOpAUHALMK
yrnpasrneHus npoektoMm. OCHOBHblE 1 BCNoMoraTesnbHble nogpasaeneHus
MW ux 3agadn. [JOKyMEHTMpOBaHWE: 3afayun  [OOKYMEHTUPOBAHMS.
CamogokyMeHTupyoLwmeca nporpaMmmMbel, coctaB [JokymeHTauumn [10,
BHYTPEHHME M  MOMb3oBaTeNbCKMe  AOKYMEHTbl. ConpoBOXOeHMe:
NcnpasneHne owmnbok, BHECEHNE LOMOMNHUTENBbHON (PYHKLMOHANBbHOCTH,
noBbileHne addeKTUBHOCTU. TpeboBaHna npeabsiBnisemble Kk 10 n
OOKYMEeHTauun  Ang  peanusauuMuM  YCMewHoro  COMNpOBOXAEHUS.

YnpaeneHue KayeCTBOM. XapakTepucTukn KayecTBa Mo.
KonuyectBeHHble Kputepun kadectBa. CtangapTbel ISO 9000, 9001.
CrangapTtumsaums NHAOPMALIMOHHbIX TEXHOSNOIMNN. PaspaboTka

WHTepdenca nonb3oBaTens: pewaemMble 3ajadn U cpeacTsa.
Llenecoo6bpasHocTb n MeTadOOpPUYHOCTb NHTepenca. Buabl
nHTepdencos. Cpeactesa aBTomaTmsauum paspabotkm nporpamm: CASE-
cpeactBa. [lpyMepbl MHCTPYMEHTAlbHbIX TEXHONOrMYEeCKUX CpeacTs:
RationalRose, ErWin.

51.0.09

CncTembl U TEXHOMOMMN MynbTUMeana

BeeneHne B npegmer. Uenb v 3agaum gucumnnuHbl. Vctopuydeckuin
o630p pas3BuTuA cpeactB MmynbTumeama. CoBpeMeHHble cpeacTea
MynbTumeana. OpenGL — oTKpbITas rpaguyeckas bubnuoteka. Mctopus
pa3sutna. O630p BO3MOXHOCTEN. [JOMOMHUTENbLHbLIE OGUONMOTEKN.
Apxutektypa OpenGL. O6pabotka rpaduyeckon uHdopmaum B
OpenGL. Ctpyktypa npunoxennsa OpenGL. BepwuHbl v nNpuMUTUBEI.
OnpepgeneHne aTpubyToB BepLUMH. 3agaHMe NPUMUTMBOB. YnpaBreHue
paboton koHBenepa OpenGL. Cnucknm unsobpaxeHun — HasHayveHue,
cosgaHve, ynpasreHue, ucnonb3oBaHue. NpeobpasoBaHne koopamHaT U
npoekumn. Cucrtembl koopauHaTt B OpenGL. Bugosoe npeobpasoBaHue,
onpegeneHne n ucnonb3oBaHue. Npoekunn, nx Buapl U NCNONb3OBaHUE.
O6nacTtb BbIBOAA 1 ynpasneHue et. Matepmansl. CBoncTBa matepmana.
OcseuweHne. WcTtouHnkn cBeTa. Mopgenu ocBelleHusi. TeKCTypbl.
MogroToBka TekcTypbl. MeToabl HanoxeHus TekcTyp. [pyrne 6ubnunoTekn
3x-mepHon  rpacmkn. CxopctBo ¢ OpenGL. Bsaumopenctsue
rpadudeckon 6nbnmortekn ¢ annapaTtHoun Yyactetlo. O630pHas Nekums.

51.0.10

MeToabl umcpoBon 0b6paboTkm curHanosB

lMpeobpasoBaHne aHanoroBbiXx curHanos B uUudpoBble. OCHOBHbIE
noHATMA. [uckpeTmsaumsa curHanoB. KBaHToBaHME CUrHamoB Mo YPOBHIO.
OpToroHanbHble npeobpasoBaHus npu uMgpoBon obpaboTke cCUrHanos.
MpeacTaBneHns curHana ¢ NOMOLLbIO OPTOrOHasnbHbIX NPeobpa3oBaHUN.
dypbe — npeacraBneHne curHanos. Pypbe — NnpeacTaBneHme BpeMeHHbIX
nocnegoBaTenbHocTen. [uckpeTHble npeobpasoBaHus Pypbe. O630p
METOLOB BblMMCMEHMS OUCKPeTHoro npeobpasoBaHus Pypbe. MeTtoa
ObicTporo npeobpasoBaHusa Pypwe (BINP). Hanbonee ynotpebutensHbie
npoueaypbl BIM®. [lNpumeHenne wmetopa bBI1®. [OeyxmepHoe BI1O.




Anroputm BuHOorpaga BblMUCIIEHMS  OUCKPETHOro npeobpasoBaHus
dypbe. HecunHycompanbHble OpTOroHanbHble QyHKUuK. OnpegenexHve
yactocTn. O®yHkumnm Papgemaxepa u  Xaapa. OyHkumm  Yonwa.
YnopsigoyeHve no 4actoctm unu no Yonuwy. YnopagodeHue no [lanw.
YnopsigodyeHne no Apamapy. [lpeobpasoBaHue Yonwa-Agamapa.

BbicTpoe npeobpasoBaHue Yonwa-Agamapa. O6paboTka
MPOCTPAHCTBEHHbIX AaHHbIX. TuMbl MNPOCTPAHCTBEHHbLIX OOBLEKTOB.
Mogenu NPOCTPAHCTBEHHbIX OaHHbIX. MeToapl 00paboTku

NMPOCTPAHCTBEHHbIX AaHHbIX. KoHBEpPTMpOBaHWE MNPOCTPaHCTBEHHbIX
AaHHbIX. [MepcnekTuBHble dopmaTtbl M CTaHAApTbl MPOCTPAHCTBEHHbIX
AaHHbIX.

51.0.11

TexHonorns npogeccuoHanbHOM Kapbepbl

O6Lan xapaKkTepuCcThka COCTOSAHUA U TEHAEHUMA pa3BUTUS pbiHKa Tpyaa
B Poccun n B mupe. CogepkaHne NOHATUA Kapbepa U ee BUAbl; aTarbl
Kapbepbl U ux crneunduka. NMpuHUMNBLI NNaHMPOBaHUA U yrNpaBrieHus
Kapbepon. Mopenb KadeCcTB COBPEMEHHOrO MeHeaKepa: MOHATUE U
CYLLHOCTb CaMOMEHeKMEHTA. PyHKUMM caMoOMeHeKMeHTa.
WHTerpnpoBaHHaa cuctema cdep AedatenbHoCTM MeHemxkepa. Obuwias
MoAenb KavyeCcTB COBPEMEHHOro MeHemxepa. TexHonorum ynpasrieHus
npodeccnoHanbHonM Kapbepon: Llenun. [Mpouecc NOCTaHOBKM JUYHbIX
Luenen. TexHONOrnms roucka >XWU3HEHHbIX uenen. BrnusgHue nuYHbIX
ocobeHHoCcTeNn Ha BbIOOp Kapbepbl. YnpasneHue npodeccnoHaribHON
Kapbepon. TexHonormm ynpasrneHnsi COGCTBEHHbIM BpPEMEHEM:  haKTop
BpeMeHN 1 ero 3HadveHue. [lpuHumnbl 3dPEKTUBHOMO UCMNONb30BaHMUS
BpemeHn. MeToapl ydyeTa M aHanmMsa WUCMNONb30BaHUA BpPEMEHMU
pykoBoautens. Cucrtema nNNaHUPOBAHUA FNUYHOrO Tpyda MeHeokepa.
TexHonorMm  paumoHanusaumm  fMYHOrO  Tpyda  pykoBoguTens.
KOMMYHMKaUNOHHbIE BO3MOXHOCTU CaMOMEHeKMEHTa.  YnpasreHue
COBCTBEHHLIM UMNIKEM MEHeKepa.

51.0.012

TexHonorm npoekTUPOBaHUA CUCTEM MWCKYCCTBEHHOrO WHTENnekta u
Teopusi HEMPOHHbIX CETEN

lMpeomeT nccnegoBaHUsA UCKYCCTBEHHOIO UHTennekTa. CBOMCTBa 3HAHUN
N OTNIiMYME 3HAHWW OT AaHHbIX. Turbl 3HAHWMW. [TOHATUA O NpUKNagHbIX
cuctemax uckycctBeHHoro wuHTennekta (CUN). TlMoHaTue uHxeHepuu
3HaHUN.  OKCcnepTHble  cuUCTeMbl.  VIHTennektyanbHble  pobOoThl.
MpumeHeHne CUW gna  npuHATMS  peweHun npu  ynpasBrieHun
NpPon3BOACTBOM. Jlormyeckme n 9BpUCTUYECKME METOAbl NpeacTaBeHus
3HaHu. [loHATWe npegukaTa, (OPMYrbl, KBAHTOPOB BCEOOLIHOCTM W
CyLLeCTBOBaHMS. Jlormka XopHa Kak OCHOBa 43blka I1IOrM4YecKoro
nporpammupoBaHus Prolog. CTpykTypa npaBun-npogykumin. YnpasneHue
BbIBOAOM B npoaykumoHHon CUN. MeToabl rnormyeckoro BbiBOAA:
npsamMon n obpatHbin. MeToabl npeacTaBnieHnss 1 06pabOTKM HeYeTKUX
3HaHWM B NMpPOAYKUMOHHbIX cuctemax. pumepbl CUN, noCTpOEHHbIX Ha
Moaensax npoaykunn. OCHOBHbIE MNOHATUA CEMaHTUYECKUX CceTeun:
npeacraBneHne OOBLEeKTOB W OTHOWEHWA Mexgy HuMKM B Buae
OpUEeHTUpPOBaHHOrO rpada. ABCTpakTHble W KOHKpPETHble  CeTw.
Awnarpammbl npoueaypHOro npeactaBreHns CeMaHTUYECKUMN CeTAMU U
BbIBOAbI. [puknagHele CUWM Ha ocHOBe cemMaHTMYeckux ceten. dpenmol
n obbekTbl. CeTn penmoB. IKCNEPTHbIE CUCTEMbI: apXUTEKTYpa,
OCOBEHHOCTN apXUTEKTYPbl HEMPOHHbLIX ceTen (0cobBeHHOCTEN MeToaoB
npeacrasneHna n obpaboTkm 3HaHWA) OT OcobeHHOCTEN peluaemon
3agavn. Tunbl 3KCMEPTHbIX CUCTEM. JTanbl MOCTPOEHUS ISKCMEPTHbLIX




cUCTeM: noeHTugukaums, KOHLUenTyanusaums, dopmanusaums,
peanu3auusi, TecTMpoBaHue. MeTogbl  NPUOBPETEHUA  3HAHWN.
Knaccudpukaumss metogoB no cnocoby obyyvyeHus: amnvpuyeckue wu
aHanuTudeckune, No rnybuHe obyyeHNs — CUMBOSbHbIE (MOBEPXHOCTHbIE)
MW Ha OCHOBE 3HaHWW (rnMybuHHbIE). Teopusi HEWPOHHLIX CeTewn.
MHorocnomHole nepLenTpoHbI. CeepeHuve PYHKLMOHNPOBAHNSA
HEMPOHHOM CeTU K 3agade MUHUMMU3aUUKN LenesBor OYHKUMU. ANropuTtm
obyyeHna obpaTHoro pacnpocTpaHeHust owmnbkn. Mogenb Xondunga.
Mogenb KoxoHeHa. Mopgenb [pocbepra-KapneHTtepa. lNporpammHas wu
annapaTtHas peanu3auum HenpoHHbix ceter B CUW. lMpumeHeHune
HEMPOHHbIX ceTen. TexHonorMm peanu3aumMm HEWPOHHbLIX CceTen,
dpermBopkun. NMpoekTnpoBaHne 1 peanunsauus CUCTEMbI pacrno3HaBaHUS
006pa3oB Ha OCHOBE HEMPOHHOW CETMW.

51.0.13

MeToabl pacno3HaBaHust 06pa3oB

Obwaa xapaktepuctuka npobnembl pacno3HaBaHUsi OOBLEKTOB U
aBneHun. [oHatve obpasa. KayecTBeHHOe onucaHve  3agayu
pacnosHaBaHuMs 00pa3oB. Tunbl 3ajady  pacno3HaBaHUs UM UX
XapakTepHble 4epTbl. CTpyKTypa CUCTEMbl pacno3HaBaHusa o06pa3os.
3apadva pacnosHaBaHus 00pa3oB Kak ofgHa U3 3ajadv aHanusa AaHHbIX.
Knaccudpumkatopbl. dopmanbHasi MocTaHOBKA 3adayy pacrno3HaBaHUs
obpasoB. NpusHakn 1 knaccudgukaTopbl. Knaccugpukaums ¢ obyyeHmem um
06e3 o006ydvyeHnda. Pewatowme dyHKumMn. Knaccudukaumss obpasoB
NOMOLLbI YHKUMIA paccTosHuns. Knaccmudumkaumsa obpas3oB ¢ NOMOLLLHO
dyHKUM  npasgonofobusi. Obyyaemble knaccudukaTtopbl 00Opasos..
Hetepmununctckmn nogxoad. OO6yvaemble knaccudpukaTopbl 06pasos.
CraTtuctnyeckmn nogxop. Nokasatenn ahdekTMBHOCTM pacno3HaBaHWS.
MHdpopmaTmBHble napameTpbl. ANropuTMbl  pacno3HaBaHus o6pasos.
MeToabl pacno3HaBaHWs, OCHOBaHHbIE Ha CpaBHEHUW C aTanoHoM. Mepa
6rM30CTN, OCHOBaHHas Ha NoUcke oNTUMarbHOro NyTN Ha rpade. 3agava
CpaBHEHUA KOHTypoB. CTaTucTnyeckme MeTodbl. ONeMeHTbl Teopuu
CTaTUCTMYECKMX PELUEHMA B pacno3HaBaHunm obpasoB. bawnecoBckui
nogxod. [OUCKpMMMHaHTHblIE YHKLMM W MOBEPXHOCTM  pPELLEHUS.
HenpoHHble ceTn. Anroputm nepcentpoHa. Knaccudumkaumsi HEMPOHHbIX
ceten. Mopenb HeWpPOHHOW ceTn C obpaTHbIM pacnpocTpaHeHnem
ownbkmn (back propagation). HelpoHHble ceTn Xondunga n XaMmmuHra.
CTpyKTypHble M CUHTaKkcuyeckne metoabl. Metoabl npenobpaboTku.
A3blkn onucaHna obpasoB. O6paboTka N306paKeHU.

51.0.14

TexHONorMm KOMMNbOTEPHOIO 3pEHNUS

BeBegoeHne B komnbioTepHoe 3peHue. LiBet u  cBetr. O6paboTka
n3obpaxeHun. ucrtorpammbl. JIMHENHAs W HeNWHEWHas KOppeKuuw.
BbolpaBHuBaHne  ocseweHHocTu.  LlymonogaBneHne. CeepTka U

dunbTpaums. CermeHTauus n3o00paxeHun. ConocTtaBneHue
n3obpaxeHnn UM nokanbHbIX  OcobeHHocTen.  [eomeTpudeckue
npeobpasoBaHus n3obpakeHnn. Mpsmoe conocTaBsrieHue.

MHoromacwtabHein nogxon. MNoHsaTue ToyedHon ocobeHHOCTW. [leTekTop
yrnos Xappwuca. [eTektopbl obnacten. [eckpuntopbl 0COBGEHHOCTEN.
SIFT. OueHka napameTpoB Mmogenen. MNoHsATMEe reoMeTpu4eckon Mogenu
n nogroHka napametpoB. DLT-metog ans nuHui u npeobpasoBaHui,
ucnonb3oBaHme SVD-pa3noxeHuss B MeToAe HaMMEHbLUMX KBagpaToB.
PobGacTHble anropntmMbl — M-OLUEHKKN, CTOXaCTU4eCKue anropuTMbl, CXeMbI
roriocoBaHunsa. [lpymeHeHMe OnNA NOCTPOEHUS MNaHopaMm W fnoucka
obbektoB. Kateropusaumsa  un3obpaxeHun. [lOHATME  KaTeropumu.




PacnosHaBaHue unsobpaxeHun nogbmu. ans NpusHaku kaTeropusaumm
n3obpaxxeHnn. Knactepmsaumna «MeLwok crnoBy». BeliaeneHne o6bekToB Ha
n3obpaxeHunsax. MeToabl Ha OCHOBe «Mellka cnoB». [McTorpammbl
OPUEHTUPOBAHHbIX rpaguMeHToB. lNMonck nuy — MeToAbl, OCHOBaHHbIE Ha
Viola-Jones. byctuHr. Kackagbl knaccugukatopos. Nonck nsobpaxeHus
no cogepxaHuto. MeTtoabl uHAEKCcMpOBaHUA un30bpaxeHun. [louck
nonyaybnukaTtoB. CxaTtne nsobpaxeHumn, xaw-pyHKUNN.

Hacmb, hopmupyemasi ydHacmHukamu obpasosamesibHbIX OMHOWeHUU

51.B.01

dunocodckne Npobrnembl Haykn U TEXHUKN

Hayka, nosHaHue. Hayka kak npodeccnoHanbHaa OesaTenbHOCTb,
KPUTEPUM HAYYHOrO 3HaHUS, OObeKT W npeamMeT ryMaHUTapHbIX
€CTECTBEHHbIX N TeXHUYECKUX Hayk. [1peanochbinku CTAaHOBNEHUSA HayKW.
OTnnyne HayyHOro mno3HaHWs OT ApYrux BWUOOB MO3HABaTENbHON
AedatenbHocTU. Hayka kak npodeccuoHanbHas gesatenbHocTb. Kputepum
Hay4HOro 3HaHus. NMOHATME TEXHWUKU, TEXHUYECKME 3HAHWS, HanpaBrieHus
N TeHOeHUMN pas3BuTUa punocodun TEXHUKU, TEXHUYECKON Teopun wm
crneundumka TEXHNYECKOro 3HaHuS, ocobeHHOCTU TEXHUKM.
CuctemoTexHuka, yrnpaBrneHus TEXHUYECKUMM cUcTeMamMm.
AkcnomaTu4eckui  MeTon, MeTodbl U NPUHUUNBI B MOCTPOEHUU
€CTECTBEHHOHay4YHON Teopun. Hay4dHo-TexHMYeckass KapTuHa Mupa.
Knaccuueckass uHxeHepHasa pfedtenbHocTb. CucTeMoTexHuyeckoe W
coumoTexHnyeckoe npoekTmpoBaHne. Cuctema "yenoesek - npupoga -
TEXHUKA". DNUCTEMONOINMYECKMIA KOHTEKCT KOMMbIOTEPHOW PEBOSIHOLIMN.
NckyccTBeHHbI  uHTennekT.  WCTMHHOCTb  3HaHuin.  [dnanekTtuka
B3aMMOCBA3N OOLWIECTBEHHOrO nporpecca W TEXHUKN. JITuka WU
OTBETCTBEHHOCTb WHXeHepa. CoumanbHoe [OBWXKEHWEe, counanbHbIN
KOHMNUKT, rmobanusaums.

51.B.02

MHOCTpaHHbIN A3bIK N5 akageMUyecknx n npodpeccruoHanbHbIX Lenemn
XapaKkTepuCTUKN Hay4YHOro ctunsa. AkageMunyecknin ANCKypC Kak cpencTBo
npegcrasneHus pe3ynLTaToB Hay4HbIX pa3paboToK. Tunol
akagemuyeckoro nucbema. CopepaHuve U CTPyKTypa Hay4yHOW cCTaTby
(IMRAD): ocHOBHble npasuna, oTIIMYUTENbHbIE YepTbl, TUNOBbLIE KIMLUE.
paMmmaTuyecKkne n CTUNIMCTUYECKME HOPMbl HAanNMCcaHUsA Hay4YHOW CTaTbMw.
Pasgenbl «BeegeHune», «MeTtogbl», «PesynbTaTbl», «3akrnoyeHue» wu
«AHHOTaUMSA» KakK KOMMOHEHTbl Hay4HoOu cTaTbkn. CopepxaTenbHble,
KOMMO3NLUMOHHbIE W  A3bIKOBble OCODEHHOCTM [OaHHbIX pa3fernos.
>KaHpoBo-cTuneBble 0cobeHHOCTH YCTHOWN npeseHTaumm B
akagemuyeckoMm aguckypce. lNpasuna ogopmneHna cnangos. Ctpaterum
N TaKTUKMN BeOeHUs Hay4yHOW AUCKYCCUKM, B TOM 4uCNe OTBETOB Ha
HeyoOHble U HeyaayHble BONPOChI.

51.B.03

Cneupa3sgenbl adhUHHON, NPOEKTUBHOM U BbIYUCINTESNIbBHON reoMeTpun
OcHOoBHble reomeTpuyeckne OpMbl U NPUHUMN  OBOMCTBEHHOCTMW.
OCHOBHble ~ MOHATUSS ~ MHOTOMEPHOW  reoMeTpun:  MHOroMepHoe
NPOCTPAHCTBO W MNOAMNPOCTPAHCTBO. [1pOEKTMBHbIE COOTBETCTBUS B
dopmax nepBoOM CTyneHn (OCHOBHble nNONoXeHus). [MpoeKkTuBHbIE
npeobpasoBaHnss NIOCKOCTU (koppendauus). MoaenupoBaHMe MHUMBbIX
3N1EeMEHTOB: KpaTKMi NCTOpUYEeCKMi 0630p; NOHATME KBAgpPaTUYHOIO NMons
(MeTpuyeckass U NpoekTMBHaa Moaenb). HeeBknnaoBbl addUHHbIE U
MeTpuyeckne reometpun: adpdPuHHbIE  KOnnMHeauun;  adpdPuHHas
Knaccudgukaumsi KpuBbIX BTOPOro nopsgka. MeTtpuyeckme konnuHeauuu;
noHsatTve abconTa; NpPOeKTUBHAs Mepa oTpe3ka M yrna. Teopus
NOBEPXHOCTEN. MaTemaTtnyeckas MoJernb NOBEPXHOCTEN.




AHanuTuyeckne noBEePXHOCTU [AOBMXeHUs. JInHenyaTble MOBEPXHOCTU.
O630p M onuncaHne cnnanHOBbIX NMOBEPXHOCTEN: MOBEPXHOCTU JOpMuUTa.
AHanuns 1 Bn3yanunsaumsa cnnamHoBbIX MOBEPXHOCTEN.

51.B.04

MporpammHoe obecneyeHne WM TexXHUYEecKne cpenctBa KOMMbHOTEPHOWN
rpacovikm

KomnbloTepHas rpadmka kak noagcuctema B cuctemax bonee BbICOKOro
ypoBHa (ACHW, CAIMNP, ACTIIM wn pap.). AnnapatHoe obGecne4veHne
KOMMbIOTEPHON  rpaduK. leomeTpnyeckne  npeobpasoBaHus U
MmoaenupoBaHne. MaTtemaTudeckoe obecrneyeHne  KOMMbHOTEPHON
rpacdoukn. BeegeHne B reometpuyeckoe mogenvposaHue. [puknagHble
nakeTbl KOMMbIOTEPHOM rpadoukn. BeBegeHne B pacTpoBylo rpaduky.
OcHoBbl naketa pactpoBoun rpacdukn Adobe Photosop. BeegeHve B
BEKTOpPHYO rpadmky. [lakeT CorelDraw. OcHOBbI TpexmepHoro
NPOEKTUPOBaHUA B CUCTEME AutoCad. 3OnemeHTbl TpexmMepHOro
mogenupoBaHms B nakete AutoCAD. [loBepXxHOCTHble OOBLEKTHI.
OneMeHTbl TPEXMEPHOro MOAEeNMpoBaHMs B NakeTe AutoCAD.
TeepaoTenbHoe MoenupoBaHue. TexHnyeckue cpencrea
KomnbtoTepHou rpacdukn. OCHOBHbIE MNOHATUA N onpefeneHuns. Mctopus
pa3sutusa. Obnactn npumeHeHus. Pewaemble 3agaun. Knaccudukaums
cuctem un naketoB KI. Knaccudpukaumsa, npuHUMnbl  peanusauuu,
OCHOBHbIE XapaKTEPUCTUKW, MpeuMyLLecTBa U HeJOCTaTKU TEeXHUYECKUX
cpeactB KI. Peanusaumsa cpenctB BEKTOPHOM U pacTpPOBOW rpaduviku.
CtaHgapThl n dopmaTbl reomeTpu4ecKkoro MOAENNPOBaHUS.
padmyeckne opmatbl. [eomeTpuyeckoe MoOenupoBaHWE  Ha
NNOCKOCTU.  ANTOPUTMbI  PelleHUs  OCHOBHbIX  METPUYECKUX W
NO3ULMOHHBIX 3adad, UX nporpammHasa peanusaumd. Bugbl mogenen.
Anroputmbl pOPMMPOBaAHUS MPOCTPAHCTBEHHbLIX OOBLEKTOB. ANrOpUTMBbI
CUHTE3a  MOJeNieM  COCTaBHbIX  MPOCTPAHCTBEHHbIX  OOBLEKTOB.
MynbTumegma TexHonormn. OCHOBHblIE TMOHATUA W OnpeaeneHus,
Knaccugukawmsi, OCHOBHbIE XapaKTePUCTUKN, AOCTOMHCTBA N HEAOCTaTKU
naketoB. ABTOpPCKME cCUCTEMbl. TpexmepHas rpaduka. OCHOBHble
NOHATUA TpexmepHon rpadukn. OCHOBHblEe QYHKUMM BUBNMOTEKN
OpenGL. Mprembl NCNonb30BaHMUS.

51.B.05

eomeTpuyeckoe mogenupoBaHue 1 Bu3yanuaaumsi O6beKkToB

leomeTpuyeckas mogenb. Mopgenb, oToOpaxatwas reoMeTpuieckmne
cBOKCTBa o0bekTa, reomeTpuyeckoe MoAenMpoBaHue. 3D
moaenupoBaHue. Co3gaHne reomeTpudecknx Mogenen n onepupoBaHue
UMM B [MpouLecce CuHTe3a TreoMeTpun MPOEKTUPYEMbIX WU3LEeNun;
obbemHasa mogenb. [leomeTpudeckas Moaenb, B KOTOPOW B ABHOW dhopme
cogepxatcs cBefeHuMss O MNPUHALMEXHOCTU 3feMEeHToB  JeTanu
BHYTPEHHEMY WS BHELWIHEMY MO OTHOLIEHUIO K HEeW NpOCTPaHCTBY.
basoBble anemeHTbl opMbl. [eomeTpuyeckass Mogens NPOCTOro Tena,
BXOASLLIAs KaK 3fieMeHTapHas 4acTb BO MHOMME reoMeTpudeckue Mogenm
Oonee CHOXHbIX KOHCTPyKuuin. [locnegoBaTenbHOCTU  MPUMEHEHUS
onepaumn MeToda  KOHCTPYKTMBHOM  reoMeTpuu npu  co3gaHuu

reoMeTpu4ecKomn Moaernu. "leomeTpuyeckoe mMogennpoBaHune,
OCHOBaHHOE Ha 3aJaHun VIH(*)OpMaLI,VIVI O Hanun4dunm, pasmMmepe n Mecte
pacnonoXxeHund 3J1IeMEeHTOB n3genums. MeToabl NOCTPOEeHnA

NMOBEPXHOCTHbIX Moaenen. OnpeaeneHne NpU3HakoB OTHOLLUEHUS MEXAY
obbekTamn, abcTparmpoBaHHOIO OT reoMeTpudeckux pasmepoB. MeTtoabl
npeacraBneHus nosepxHocten. MogennpoBaHne 3dEKTOB OTPaKEHUS
cBeTa OT MOBEPXHOCTM 0bbeKkTa B reometpuyeckunx mogenax. Cnocobbl




BbINOJIHEHMS NpoLeayp CO34aHusa peHaepuHra.

51.8.40B.01

Oucumnnuuel no Beibopy 51.B.[0B.01

51.8.0B.01.01

Paspabotka Web npunoxeHun

[MoHATME MOBUMBHBLIX MNPUNOXEHUA. Buabl MOOGUIBHBLIX MPUNOXEHUIA:
MOOWMbHbIE  canTbl, BEG-NPUNOXeHUsi, TMOPUOHbIE  NPUIOXEHWS,
HaTUBHbIE NPUITOXEHUSA. APXUTEKTYPA MOOUITbHBIX NPUNOXEHUI. A3bIKA 1
cpeabl pa3paboTkm MOOUMbHBIX MPUAOXKEHUA. JTanbl  pa3paboTku
MOBUIbHBIX npunoxeHu. [locTtaHoBka 3agayn. Boibop nnatgopmbl.
MpoekTupoBaHne n paspaboTka Au3anHa U apxuTekTypbl. anananHbl.
MakeTbl.  pacmyeckne  pecypcbl. [lepegaya B paspaboTky.
MpoekTnpoBaHne 6usHec-norvku, paspaboTka NPOrpaMMHbLIX MoAyrnew,
pabota ¢ API, uHTerpauus c Apyrumm cuctemamu. TecTupoBaHue W
oTnagka MoBUNbHOro npunoxeHus. MKcnonb3oBaHne CepBUCOB AJ1S
TecTMpoBaHus. PasmelieHne TroToBOro MOOWMBHOMO  MPUIOXKEHNUS,
MOHUTOPUHI  ckadmBaHus. CepBUCbI  MOHUTOPWHra,  CTaTUCTUKA.
[MpogsmxeHne MOBUNBHOIO MPUNOXEHWS.

51.8.0B.01.02

TexHonornm pas3paboTKn KNNEHT-CEPBEPHbIX MPUITOXEHNI

MoHATUe KNneHT-cepBepHOn apxuTekTypbl. Cpeabl pa3paboTku KIMEHT-
cepBepHbIX NpUNoXeHUn. MoHsATMe cepBepHOro NPorpaMMmnpoOBaHmUS:
TEPMUHOMOIS, Krnaccuukaumsi, BO3MOXHOCTU. ApXUTEKTYpa BeO-
cepsepa, NpoLeccbl B3aMMOLAENCTBUA MeXAY cepBepoM U web-cantom.
O630p cepBepHbIX A3bIKOB NporpammMmmpoBaHns. CoBpeEMEHHbIE
dpenMBOPKN: Ha3Ha4YeHNe, BUObl, PYHKLMOHAIbHbIE BO3MOXXHOCTM.
CtaHpapt CGl, cueHapuun. CoBpeMEHHbIE TEXHOMOMMU pa3paboTku
cepBepHbIX cueHapueB. REST-B3anmogenctaune. CepsepHble CYB[.
[MpoekTnpoBaHMe 1 peanu3aums KIMeHT-CePBEPHbIX MPUMOXEHUN.
MpoekTupoBaHMe 1 peanmsaumst MOOBUNbHBIX U KITUMEHT-CEPBEPHbIX
NPUNOXEHUN Ang ycTponcTe noa ynpasneHmem Android. YnpaBneHue
NPOEeKToM pa3paboTkmn NpunoxeHnn. PaspaboTka TEXHUYECKOM
AOKyMeHTauuun. TectupoBaHue n otnagka. OueHka ynobctea
Ncnosib3oBaHus. NPOEKTHbBIN NPaKTUKYM

51.8.4B.02

Oucumnnuuel no Beibopy 61.B.4B.02

51.8.0B.02.01

MogaenupoaHue 6usHec-npoLeccoB

MoHaTne OusHec-npouecca. CeowcTBa BusHec-npoueccos.
Knaccudmkauma ©6usHec-npoueccoB. OCHOBHblIE 3MEMEHThLI Mpouecca.
MoHaTne ceTtn GusHec-npoueccoB. [lpoueccHbIn Noaxod U MNPOLEeCCHO-
OpUeHTUpoBaHHas opraHusaumnda. CpaBHUTENbHAs  XapakTepucTuka
NMpoLUEeccHOro 1 (pyHKUMOHaNbHOrO  NOAXO4OB B OpraHusauun
AeaTenbHOCTU npeanpuaTtus. YnpaeneHne 6GusHec-npoueccamu. BPM.
OTpaxeHne NpoLeccHOro noaxoaa B MexayHapoaHbix ctaHgapTax. Liukn
AemunHra (PDCA-umkn). Metoguka 6bicTporo aHanu3a peweHus (FAST),
OeHYMapKNHr npouecca. NepenpoekTupoBaHme npouecca,
PEUHXUHUPUHT npouecca. OCHOBHble nogxodbl W CTaHO4apTbl K
MoaenupoBaHuto GusHec-npoueccos. NoHATME MogenMpoBaHus BusHec-
npoueccoB. JTanoHHad MoAefb OUeHKM UK aTtTectaumm npoLeccoB
XM3HEHHOro LMKNa nporpamMMHbIX CPeacTB U MHPOPMALMOHHBLIX CUCTEM
no MCO/M3IK TO 15504. PecepeHTHaa mogenb SAP/R3. Mogens eTOM




(Enhanced Telecom Operations Map). Mogenb SCOR (The Supply-Chain
Operations Reference-model). Mogens APQC PCF (American
Productivity and Quality Center Process Classification Framework).
MeTogonormn mopgenupoBaHus GusHec-npoueccoB. MopgenupoaHue
npoueccos B Hotauuu DFD. MopgenupoBaHue npoueccoB B HoTauum
IDEFO. MogennpoBaHue npoueccos B HoTauuu IDEF3. MogenupoBaHue
npoueccoB B HoTaumm ARIS. lNporpammHbie cpefctBa MOAENUPOBAHUS
6usHec-npoueccoB. OCOBEHHOCTM MNPUMEHEHUS UHCTPYMEHTambHbIX
cpeAcTB  moenvpoBaHua 6GusHec-npoueccoB. MeToamku onucaHus
pasnu4YHbiX NpegMeTHbIX obnacten AOeaATenbHOCTM  OpraHusauum.
Mogoxoobl K OMUMCaHUID  OpraHuM3auMOHHOW CTPYKTypbl. [logxoabl K
ONUCaHUID NpeaMeTHbIX obnacTten OeATenbHOCTU opraHu3auun (uenu,
npoayktol, WT-cuctemMbl, OOKYMEHTbl, AaHHblEe, TEXHUYECKNE PeCypChbl).
MeTtoabl aHanusa 6GuaHec-npoueccoB. KOHTPOMb WM MOHUTOPWUHI
npoueccos. [NokasaTtenu npouecca n pesynbrara.

51.8.0B.02.02

YnpaBneHne >KU3HEHHbIM LMKNOM  UH(OPMAaLMOHHO-aHANIUTUYECKUX
cuUcTeMm

MoHaTue mHdopMaumoHHo-aHanuTu4eckon cuctemsl (MAC): cTpyktypa,
NPUNOXeHNs, 0COBEHHOCTN NPOEKTUPOBaHMSA U paspaboTkn. CTpykTypa
OAHOMONb30BATENLCKOW WU MHOroOnosfb30oBaTeNbCKOW,  Manon U
kopnopaTtusHon WAC, nokanbHon u pacnpegeneHHon WAC, coctaB u
HasHayeHne noacuctemM. OCHOBHble OCOBEHHOCTU  COBPEMEHHbIX
npoektoB MAC. OTtanbl co3gaHna WNAC: dopmunpoBaHue TpeboBaHUN,
KOHUEeNnTyanbHOe  MNpoeKkTUpoBaHue,  crneundukaums  NPUNOXKeHUH,
paspaboTka Mogenen, MHTerpauusi U1 TeCcTMpoBaHue WHPOPMaLMOHHON
cuctembl (UC). MeTogbl NpoOrpamMMHON WHXEHEpPUU B MPOEKTUPOBaHUMU
NC. >KnsHeHHbIn uukn nporpammHoro obecneyeHnss UNC TMoHaTue
XunsHeHHoro uukrna MO UC. lMpouecchl XU3HEHHOIO LMKNA: OCHOBHbIE,
BCNomoraTesfibHble, OpraHu3auuoHHble. CoaepXaHne ” B3aMMOCBSA3b
npoueccoB Xu3HeHHoro umkna MO NC. Mogenu »usHeHHoro uukna MO:
BogonagHas mogenb, mogenb ObicTpon pa3paboTkn npunoxeHun, V-
obpasHaa mopenb, nowarosBasd Mogenb, cnvpanbHaa mogens boama,
npoToTUNHaa mogenb, TexHonornn Agile. OnncaHme a3 XM3HEHHOro
uyukna MO: koHuenTyanusauma npoekTa O, nnaHMpoBaHMe pa3paboTKy,
paspaboTka TpeboBaHun, npoektnposaHne [10, koaupoBaHue W
OTnagka, CUCTEMHOe TeCcTupoBaHue, conpoBoxaeHue. CtaHaapTHbIN
npouecc paspaboTkMm  nporpammHoro  obecnedeHusi.  CTpykTypa
cTaHgapTHoro  npouecca. PacnpegeneHve  OTBETCTBEHHOCTM B
Konnektnee paspabotyukoB [10. [pynna npouecca. [lacnopt
CTaHAapTHOro npouecca. PernameHTaums npoueccoB NPOEKTUPOBAHNS B
OTEYECTBEHHbIX W MeXOyHapoOHblX cTaHgaptax. MeHemaXMeHT B
pa3paboTke nporpaMMHbIX CcpeacTB. HanpaeneHus [eaTenbHOCTU
MeHepkepa. DyHKUMOHAamNbHbIE POMM B KOMMEKTUBE pa3paboTymMKoB.
OnpepeneHve yHKUUIN, BbINOMHAEMbIX COTPYAHUKaMU B XO04€e pasBUTUS
npoekTa 1 TUNU4YHble ANa NPOrpaMMHbIX NPOEKTOB POSiM pa3paboTymKoB;
ponu, KOoTopble MOryT COBMeLLaTbCA Npu  BbIMNOMIHEHUN MPOEKTa.
TexHonornn ynpasneHuns xumsHeHHbIM uukrnom VAC.

Briok 2

MPAKTUKA

Obg3aTtenbHaga YyacTb

B2.Y

YyebHas npakTuka

52.0.01(Y)

O3sHakoMuTenbHasi NpakTuka
Bua npaktuku: y4ebHas.




Cnocob npoBegeHus: ctaumMoHapHas, Bble3gHas.

dopma npoBeaeHNA NPaAKTUKA: ANCKPETHO.

CuctemaTtusaums, paclimpeHve wun 3akpensnieHme npogeccnoHarnbHbIX
3HaHUN, obocHOBaHMe BblbOpa METOO40B Hay4yHOro UccrneaoBaHus,
dopmMynmMpoBaHne Uenn, 3agad UCCreaoBaHWs, COCTaBfeHWE nraHa
nccneposaruns. Cbop, obpaboTka, aHanu3 n cucrtemaTmsaums Hay4vyHo-
TeXHM4Yyeckon WuHdopmaumm no TemMe wuccnegosaHus. [logrotoBka
TEMATUYECKOro Hay4YHO-TeXHMYecKoro ob3opa nybnukauum no Teme
uccneposaHunda. [llpoBefeHne nNaTeHTHbIX WCCNeLOBaHWMA C  LENbio
obecnevyeHnss naTeHTHOM YUCTOTbl HOBbIX paspaboTok. PaspaboTtka
PU3MYECKMX, MAaTEMATUYECKNX U KOMMNBIOTEPHbLIX MOAENEN UccrneayemblxX
npoLeccoB, Moaenen n o0bEKTOB, OTHOCALLUMXCA K NpodeccnoHanbHON
chepe. CoBepweHcTBOBaHMe u  pa3paboTka MeTo4oB  aHanuaa
nHpopmauumn no pabote obopygoBaHusa B 0b6nactu cuctem MynbtuMmeauna
N  KOMNblOTEPHOW rpadmkn. CpaBHEHME MNOMYYEHHbIX pPe3ynbTaToB
nccnepoBaHMss C  OTEYECTBEHHbIMU UM 3apybGexHbIMM  aHanoramm.
MoaroToBKa Hay4YHO TEXHUYECKMX OTYETOB, 0630poB. POPMON OTHETHOCTU
SBNSAETCA OT4YET O [MPOXOXAEHUM NPaKTUKW, KOTOPbIA  MOXeT
npeactaenaTe cobon pesynbTatbl 0030pa nuTepatypbl NO TeMaTtuke
nccnegoBaHMn, pPyKonNMCb CTaTbW, HamnpaBfeHHOW B Nevyatb  WNu
onybnukoBaHHOW. B KOHTPOSS — OTYET MO NpakTuKe, 3a4eT C OLLEHKON.

B2.11

I pPon3BOACTBEHHAA NMPaKTUNKa

52.0.02(MN)

Hay4yHo-nccnegoBartenbckas paboTa

Bug npaktuku: nponsBoaCcTBEHHAS.

Cnocob npoBeaeHus: cTaunoHapHasi, Bble3gHas.

dopma npoBeaeHUs NPaKTUKN: OUCKPETHO.

O3HakomneHne ¢ ocHoBamun M cneumdumkon dyaylien oesaTenbHOCTU Mo
BblbpaHHOW npodheccun; 3akpenneHne TeopeTUYEeCKUX 3HaHUN U
npoBefeHne Hay4dHbIX MCCreLOBaHUM B OCHOBHbIX MPOeCccMoHarbHbIX
obnactax; nonydeHne HaBbIKOB MCNOMb30BaHMUS  COBPEMEHHbIX
MYNbTUMEANNHbBIX TEXHONOIrMI AN Npe3eHTaunm matepuanos AoKnaza u
npyv HanucaHum 1 oopmneHnn ctaten. B xoge NpakTUKM MarucTpaHThbl
onpenenalT obbekT M npegMeT UccnefoBaHWsl;  CaMOCTOATENbHO
GopMynMpYyOT Uenb W 3afadyn Hay4dyHO-uccrnegoBaTenbCKux pabor;
00OCHOBbBIBAOT aKTyanbHOCTb BblOpaHHOM TeMbl. CamMoCTOATENbHO
BbIMOMHAT UCCnegoBaHUs N0 TeMe MarncTepckon aucceprauuun; BeayT
MOUCK WCTOYHMKOB nMTepaTypbl C MPUBMEYEHNEM COBPEMEHHbIX
WHPOPMALMOHHBIX TexHonormnm; OpPMynNUPYOT W pelwarT  3agaudu,
BO3HMKaKOLWMNE B MpoLecce BbINOMHEHNA Hay4YHO-UCCeaoBaTENbCKON
paboThbl; afeksaTHO  BblOMpalwT  COOTBETCTBYKOLME  MeTOAbl
nccnepoBaHMs ucxoaa M3 3agad TeMbl MarMcTepckon aucceprauuu;
NPUMEHSAOT  COBPEMEHHbIE  MHAOPMALMOHHbIE  TEXHOMOMMKU  NpU
opraHusauum W nNPOBEAEHUN HaydHbIX UCCNeoBaHWA; NPOBOAAT
cTaTUCTMYECKY0 06paboTKy aKCnepUMEHTanbHbIX OAaHHbIX, aHaNN3NPYOT
pesynbTatbl M MNPeaCTaBnAslOT WX B BuAe 3aBEPLUEHHbIX Hay4vyHo-
nccnegoBaTenbCkux pa3paboTok (OTYeTa MO Hay4YHO-UCCeaoBaTENIbCKOM
paboTe, Te3MCOB [AOKNagoOB, HAY4YHOM CTaTbW, KypcCOBOM paboThl,
BbIMYCKHOM KBanudukaumoHHon paboTtbl).PopMori OTYETHOCTM ABNSIETCA
OTYET O NPOXOXAEHWUU NMPAKTUKK, KOTOPbIA MOXET MpeacTaBnsiTb cobon
pesynbTatbl 0630pa nuTepaTypbl N0 TeMaTuke UccnegoBaHun, pyKonucb
cTaTbW, HaNpaBfeHHON B nevatb unu onybnukoBaHHoW. Bug koHTpons —
3a4eT C OLEHKOMN.




52.0.03(NA)

MpepannnomHasn npakTuka

Bug npaktuku: nponsBoaCcTBEHHAS.

Cnocob npoBegeHus: cTaunoHapHasi, Bble3gHasi.

dopma npoBeaeHUs NPaKTUKN: OUCKPETHO.

MpepgnnnomMHas npakTuka npegHasHaveHa ans cbopa AONONHUTENbHbIX
NPOU3BOACTBEHHbLIX MaTepuanioB M WX aHanusa, ogopMIeHUs W
anpobauun HayyHbIX MCCneaoBaHWA B paMKkax MOLTOTOBKW BbIMyCKHOW
KBanudmkaumoHHon pabotbl. DopmupoBaHme obbema NCXOL4HbIX AAHHbBIX
ANS HanucaHus BbINMYCKHOW KBanuukaumoHHon paboTtbl (Marnctepckom
ancceptaumm), MOUCK M U3yYeHUe BO3MOXHbIX MeTofoB 06paboTkm u
aHanmsa 3Toro obbemMa M NOoSyYeHHbIX pes3ynbTaToB, 0600LEeHME U
COBEpLUEHCTBOBAHNE OfNblTa CaMOCTOATESIbHOMO peLIeHNs pearbHOu
TEXHUYECKON 3aJaun U UCCreaoBaHUsA akTyanbHOW HaydHOW npobnemel,
BbIMOSIHEHNE BbINYCKHON KBaNUUKaUMOHHOMW paboTbl (Marnctepckon
anccepTaumn).

Mo wuTOoram npoxoXaeHus npeaaunsioMHOM MNPaKTUKM  MarncTpaHT
3awmuaeT oTyeT 1 nony4vaeT g depeHUNPOBaHHbIN 3a4eT (C OLLEHKON).

T

PAKYJIbTATVBbI

®TA.01

HerocynapcteeHHoe neHcnoHHoe obecnedenne B OAO"PXKO"

MpaBoBble W OpraHN3auMOHHO-3KOHOMMYECKME OCHOBbI  CO3aHus,
perncTpauuu, NULEH3MPOBaHUSA n PYHKLUNOHNPOBAHUS
HerocygapCTBEHHbIX NMEHCUOHHbIX doHaoB. PyHKLMM
HerocyjapCTBEHHOro  MEHCMOHHOro  poHaa. MpaBuna  ¢oHaa.
[MeHcnoHHble ocHoBaHWA. MeHCUOHHBLIN foroBop. Cy6beKTbl U Y4aCTHUKN
OTHOLIEHMA N0 HerocyaapCTBEHHOMY MEHCUMOHHOMY obecneyeHunio.
NCTOoYHMKN 1 mMeToabl (POPMUPOBAHUA MMYLLIECTBA HErocygapCTBEHHOMO
NEeHCUOHHOro dpoHaa. NeHCMOHHbIE pe3epBbl U NEHCUOHHbIE HAKOMMEHUS.
Buabl NEHCMOHHLIX CXeM W UX NPUMEHEHWE B  MNpaKTUYECKON
AEeATEeNbHOCTU HerocyaapCTBEHHbIX NEHCMOHHbIX POHA0B. PasmelleHve
CpeacTB MEHCUOHHbIX pe3epBOB U MHBECTUPOBAHNE CPeACTB MEHCUOHHbIX
HaKOMMEeHUN. PerynupoBaHue nesaTenbHOCTH B obnactu
HEerocygapCTBEHHOr0  MEHCUMOHHOro  obecneveHns, obsa3aTeribHOro
MEHCUOHHOrO CTpPaxOBaHWS, HaA30p W KOHTPONb 3a YKa3aHHOW
OeATeNIbHOCThHO.

®TA.02

TexHunka ny6nmnyHbIX BbICTYNNEHUA N Npe3eHTaummn

lMoHaTmne opatopckoro nckycctea. Opatop v ero ayautopus. lNogrotoeka
n npousHeceHne peun. Nonemunyeckoe mMactepcTBo. [lpe3eHTauum Kak
ANIeMeHT NyONMYHOro BbICTYMMAEHNS.




