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AHHOTauum (KpaTKoe copgep)xaHue) AUCLUUNIUH (MoAaynen), NPaKkTuK,
npodeccuoHanbHbIX MOAYINEWN:

NHpekc

HanmeHoBaHMe ANCLUUNIIMH U UX OCHOBHbIE pa3aenbl

bnok 1

ANCLUUMNIINHBI (MOAYIIN)

Ob6s3amenbHass Yacmb

B51.0.01

HdononHutenbHbIe rNaBbl BbiCIe MaTeMaTUKKU

OnemMeHTbl  MaTemMaTU4ecKoW  CTaTUCTMKU:  MeToabl  0BpaboTku
pes3ynbTaToB HabnwaeHUn, JoBepUTENbHbIE MHTEPBarbl, CTaTUCTUYECKas
npoBepKa CTaTUCTUYECKUX MMNOTEe3, 3rIeMeHTbl PerpeCcCUOHHOIo aHanumsa,
MeTO4 HauMMeHbLUMX KBagpaToB, HENMMHEWHbIN U B3BELLUEHHbIN MeToabl
HauMeHbLUMX KBagpaToB. JIMHenHoe nporpaMMmupoBaHue (TpaHcnopTHas
3afjaya, 3afjaya O pacnpeferneHuM pecypcoB W nraHe Bbinycka
npogykumn). HenuHenHoe nporpaMMmmpoBaHue (MeTod MHOXUTENeu
JNTarpaHxa). OnemeHTbl TeopuMM MAaCCOBOrO OOCIY>XMBaHWUS: OCHOBHbIE
NoHATURA, ypaBHeHust KonmoropoBa [Ansi BepOSITHOCTEN COCTOSHWUN,
doMHasbHbIE BEPOATHOCTU COCTOAHUMN.

B1.0.02

KomMnbroTepHble, ceTeBble U UH(DOPMaLUNOHHbIE TEXHONOrnmn

BeeneHne B npegmet. COBpEMEHHOE COCTOSAAHUE YPOBHS M HanpaBneHui
pPasBUTUSA BbIYUCNIUTENBHON TEXHUKN U TEXHOMNOIMIA. TeHAEeHUMN pasBUTusA
BbIYNCINTENBHON TEXHUKM W TEXHOMNOrMnu. TexHonorum BuUpTyaribHOW,
AOMOSIHEHHON W cMelwaHHon peanbHocTU. O6nayHble TEeXHOMOoruu.
TexHonormm «BonblUMX AaHHbIX». TexHomnorun loT. TexHonorum
WCKYCCTBEHHOIrO MHTennekra. MawuHHoe obyyeHue. HenpoHHble ceTu.
TexHonormn pacnpeneneHHblX peecTpoB. TexHonorna BupTyanusauuu.
eoMHOpMaUNOHHbIE  TEeXHOMormn.  TexHonormnm  pacnpeneneHHomn
00paboTkn AaHHbIX. ApPXUTEKTypa W CcTaHgapTusauusi KOMMbHOTEPHbIX
ceTen. CoBpeMeHHble ceTeBble NPOTOKONbI. CoBpeMeHHble
TENEKOMMYHUKALMOHHbIE TEXHONOMMN N TEHOEHUMN NX Pa3BUTUS.

51.0.03

NMnaHupoBaHue Hay4Horo 3KcnepumeHTa ] obpaboTtka
3KCNepUMeHTanbHbIX AaHHbIX

OCHOBHbIE MOHATUSA MAHUPOBAHUSA HAy4YHOro akcnepumeHTa. Npavble n
KOCBEHHble  M3MepeHusi. Twunbl  BenNUYUH. Tunbl  MOrPELIHOCTEN
namepeHun. CymmapHass norpewHocTs  u3aMmepeHun. KocBeHHas
NMOrpeLHoCTe  U3MepeHnn.  Y4yeT  MOrpelHocTen  npu  3anucu
WHTepnpeTaumn pesynbTaToB. [loHATME BbLIOOPKM W  reHepanbHOW
coBokynHocTu. NpeacraeneHne BbIOOPKM (BaprMauMOHHbBIN psg, Tabnuubl
4acTOT, MNOSIMFTOH YacToT, rUCTorpamMmbl). YMCNoBble XapaKTEepPUCTUKU
BblbOpkn. CBOMCTBA TOYEYHbIX OLIEHOK MapaMeTpoB pacnpeneneHus,
ocobeHHoCTH MX  npumeHeHusi.  [JoBepuTenbHble  WHTepBanbl.
Cratuctnyeckass npoBepka craTuctudeckux  runotes. [lposepka
napameTpuyecknx rmnoTes O 3HaAYEeHUM MaTeMaTUYeCKOro OXuAaHus,
ancnepcun, O 3HadyeHuM BeposTHOoCcTM  "ycnexa". [lposepka
HenapamMeTpu4ecknx rmnoTes O BMAE 3aKoHa pacnpeneneHus (Kputepuu
KonmoropoBa, lNupcoHa), HeE3aBUCUMOCTU OBYX ANCKPETHBIX CyYanHbIX
BennynH. OCHOBLI perpeccMoHHOro aHanuaa. [loctaHoBKa 3agauu.
MpuHuun  Jlexangpa. Metog  HammeHblwnx  KBagpaTtoB. Metoa
nnHeapusaumn. Micnonb3oBaHne OpTOroHasnbHbIX U OPTOHOPMUPOBAHHbIX
nonuHomoB YebbilleBa B perpeccMoHHoM aHanuse. [paduyeckne wu
cTaTucTMyeckMe MeTodbl aHanmsa perpeccun. AHanu3  OCTaTKOB.
[MocTpoeHve  goBepuTeribHbLIX  MHTEPBanoB AN 3MMIUPUYECKON
3aBMCUMOCTN. AHanM3 BpeMeHHbIX psgoB. [NMoHSATME BpeMeHHOro psaa,




TpeHabl, MeTOA YKPYMHEHWUS MHTEepBanoB, CKOMb3ALWWUX CpPeaHUX.
Ce30HHble KonebaHnsa n nHOEeKCbl CE30HHOCTMU.

B51.0.04

BesonacHoCcTb MHPOPMALIMOHHBLIX CUCTEM

OCHOBHbIE MOHATUSA MH(OPMALMOHHOM 6€30NacHOCTN MHAOPMAaLMOHHBIX
W BblYUCIIUTENMbHBLIX  cucteM.  3akoHbl  P®,  perynupylowue
MHPOPMALNOHHYHO 6e30nacHoOCTb. Cuctema obecneyeHns
MHopMaunoHHON 6e30MacHOCTU Ha >Kene3HOLOPOXHOM TpaHcropTe.
Mpobnembl MHGopMaumoHHon 6e3onacHocTn. MeTogonorns ynpasneHns
WHOpMaUNOHHOM  6e30MacHOCTbIO. Llenn, 3agaun, oOBbeKTbI
MHOPMaLNOHHOM 6e3onacHocCTwH, Knaccudumkaumsa yrpos.
OpraHusaumoHHast CTpykTypa M HopmaTtumBHas 6asa obecnedeHnsa wu
ynpaeneHus mnHdopMaumoHHon GesonacHocTbio. [pumepsl Mpodunen
3awmtbl U cuctem obecnedyeHus 6esonacHocTn. Cpeactea 3alumThl
WHpopmauun B GECnpoOBOAHbLIX LUMPOKOMOSOCHBLIX CeTAX AOcTyna.
MeTogbl KpunTorpapuyeckon 3almtbl M cnocobbl nNpeaoTBpalleHus
nepexsata. MeToabpl 3awmuTbl  UHOPMaLMM B KOPMOPaTMBHbIX
WH(POPMAUMNOHHBIX  ceTax. ApxuTekTypa W cpeactBa  3aluThbl
MHpopmauun B KoprnopaTmBHbIX ceTax. OBHapyXeHne atak U KOHTPOIb
uenocTtHoctn  uHgopmauun. Cnocobbl  nNpeaoTBpalLEHNs  cbema
WHpopMauun 4epes MU3Ny4YeHUs BOSIOKOHHO-OMTUYECKMUX FMHWUIA CBSA3MN.
AHTMBMpPYCHaa 3awmTa. AnnapaTtHble cpefcTBa 3alimTbl MHOPMaLUMN.
3awmnta TCP/IP ceten. Cpeactsa ynpaeneHus pgoctynom. CeTeBble
cpeactBa  3awmuTbl  MHopMaumn. MeToabl U UHCTPYMEHTarbHble
cpencrtea noaTBepXXaeHns COOTBETCTBUSA n cepTmdurkaumnmn
nporpammHoro obecneyeHus. MeTtoabl Bepuukaumm n TeCTUPOBaHUSA
NporpaMmMHbIX CPEACTB.

B51.0.05

MeToabl onTMM3auum

[MocTaHOBKa 3ajayM CUHTE3a U ONTUMU3AUUN MPOEKTHLIX PELLEHUN:
NPOEKTHOE peLleHne, NpOeKTHasa npoueaypa, MpoeKkTHas onepauus,
MatemaTuyeckme Mogenn  OBbekToB  npoekTupoBaHus. MeToabl
ONTUMM3aLMN NPOEKTHbIX peLleHnii: 6e3ycnoBHas onTMMmn3auns, MeTobl
nonucka MMHUMyMa (PYHKUUIW OAHOW NepeMeHHOW, rpagueHTHble MeToabl.
MeToabl NpsMOro nomucka Ans (PYHKUMM MHOTMMX NEPEMEHHbIX, MeToabl
COMPSHKEHUS1  HanpaBneHun.  YCNoBHas  MUHMMU3aUMs,  MeTopq
MHOXuTenen JlarpaHxa, ycnosHas ontummuadaums KyHa-Takkepa. 3agaun
" MeTodbl  FIMHENHOro nporpaMMmupoBaHus, reomeTpuyeckoe
nporpammupoBaHue. puHATUE pelleHnin B ynpaBneHun; 0CoOHBEHHOCTH
ynpaBneH4Yeckux 3agad nNpuHSTUS peLleHnin; OCHOBHbIE CXEMbI MPUHATUS
peLleHnin; ONTUMU3MPOBAHHbLIE 3aadn MNPUHATUS pPeELLUEeHUK. YcrnoBusa
CyWeCTBOBaHMS  MWHMMYMa B  [eTEePMUHMPOBaHHbIX  3agadax
ontTummuaaummn. Knaccugukaumss noMCKOBbIX METOAOB ONTUMMU3ALUN W
MeTOo4oNIormMs Ux cpaBHeHus. MeToabl noucka MUHUMYMa OOHOMEPHbIX
yHUMOAanbHbIX  yHKUnn. MHoromepHast nokanbHas ©e3ycrnoBHas
ontummnsaums. lNpsamble meToabl, NEPBOro M BTOporo nopsgka. Metoabl
cnyyanHoro rnouvcka. Knaccudukauus OeTepMUHUPOBaHHBIX —3ajad
onTuMmnsaumun. 3agada BbIMYKNOro nporpammmpoBaHus Knaccudpukaums
MeTOOOB  pelleHUs  OeTepMUMHUMPOBAaHHbIX  3adady  onTMMMU3auuu.
Hauvnyywwue anropytmbl ontumMmsauuun. ANropuTMbl:  paBHOMEPHOrO
noucka; pgenexHuss nononam; ®uboHayuM; 30M0TOFO0 CEYEHUA U  UX
cpaBHeHnd. MeTtopabl: [aycca-3engens; Xyka-[bkusca; Po3eHOpokKa;
COMPSKEHHbIX HarnpasneHun. MeTtoa Hauckopewwero cnycka. Meton
ontuMmmnsaumm HbetoToHa. MeTog € BO3BpaTOM MNpM HeyaadHoOM Liare.




MeTog Haunydwen npobbl. MpubnumxEéHHble MeToLbl peLleHUs1 KpaeBbiX
3agay gna gudpdepeHumnansHbix ypaBHeHun. O6o6LieHHasi nocTaHoBKa
3agauun. locTtpoeHne mMuHUMU3MpYoWero gyHkunmoHana. Meton Putua.
MeTtoa bybHoBa-IManépkmHa. MpnbnmkéHHble METOAbI PELLEHNS KpaeBbIX
3agay  gna  guddepeHumanbHblX  ypaBHeHUMW. MeTod  KOHEYHbIX
anemeHToB. MobanbHble MaTpuLa XeCTKOCTU, MacC U BEKTOP Harpysku.
BapuueHTpnyeckmne koopamHatbl. MKO — nHxeHepHbIn noaxon. 3agada o
PaCTSXKEHUN CTEPXKHS.

B51.0.06

PaspaboTka n peanusauus npoeKTos

MpeponpoekTHoe  obcnegoBaHve nNpegMeTHom  obnactu.  AHanu3
NepBUYHbIX OOKYMEHTOB. AHanu3 3akoHofaTenbCTBa W ynpaBnAoLLMX
OOKyMeHTOB. WHTepBbloMpoBaHue. AHkeTupoBaHue. WccneposaHue
OOKYMEHTOB M OT4eTOB npeamMeTHon obnactu. dopmupoBaHue mopenu
pearenbHocTu. Pa3spaboTka otyeTa 1 3asBku Ha pa3paboTtky NC. AHanus
TpeboBaHun. PaspaboTka TexHuyeckoro 3agaHua. [lpegBapurtenbHoe
cneundpuumpoBaHne.  KoHTekcTHoe  mogenupoBaHue. PaspaboTka
koHuenumn WC. CuctemHasa apxutektypa npoekta. OnucaTtenbHas
MoAenb npeaMeTHOM 00nacTW; JXKM3HEHHbIW LMKI;, onpeaeneHue
TpeboBaHUN K cucTeMe; MNonb3oBaTerNbCkue npencTtaBneHus; cbop u
aHanun3a  TpeboBaHMM  nonb3oBaTernien;  MOAENUPOBaHWE  OaHHbIX;
pa3paboTka NPUNOXEHUN; peKkoMeHZauuMum No  MNPOEKTUPOBAHWUIO
Nnosib3oBaTesNIbCKOro MHTEpenca; cosgaHne npoTOTUNOB; peanusauus.
OueHka 3aTpaT npoekTa. OKOHOMMYECKad OueHKa BHeOpeHus
nporpaMmmHoro obecnedeHunsa. busHec-nnaHupoBaHue. OnepaunoHHas
AEeATeNbHOCTb. MHBecTMumMOoHHas AEeATEeNbHOCTb. ®urHaHcoBas
aeaternbHocTb. OueHka a(pdeKkTMBHOCTU MHBECTULMIA. PYHKLMOHAIbHO-
CTOMMOCTHOW aHanu3 npoueccoB. OueHKa 9KOHOMUYECKOro BHeApeHUus
nporpaMmmHoro obecnevyeHnda. PaspaboTka TexXHUKO-3KOHOMUYECKOro
o6ocHoBaHUA. VIHbopMaLMOHHbIE TEXHOMOIMK B ypaBneHuu npoekTamu.
OcHoBbl TexHonormm PERT. PaspaboTka ceTeBoro rpaduka npoekTa.
MnaHvpoBaHMe npoektTa B CUCTeMe  ynpasfieHUss  MPOEKTaMMW.
YnpasneHne  BpeMeHeM BbINOJSTHEHUS npoekta.  YnpaBneHue
OTKNOHEHNSAMW OT NflaHa U NPOEKTHbIMU puckamu. PUCKM NporpaMMHbIX
NPOEKTOB W MEeTOAONOorns yrnpasneHuss puckamm B COOTBETCTBUM C
PMBoK. 3aBepuleHune npoekta. [loctnpoekTtHast oueHka. [llogrotoeka
OOKYMEHTOB, HEO6X0AUMbIX ANSA YCNELHOro 3aBepLleHns npoekTa.

B51.0.07

CraHgapTtusauusa, ceptudukauMa U ynpaBfieHME KayeCTBOM
nporpaMmmMmHoro o6ecne4yeHus

Ponb ctangaptmMsaummn B ynpaeneHun kayectesoM. KOMNOHEHTHLI Npouecca
ctaHgapTtmsaumn. Llenn, 3agaum w©n  yHKUUMKM  cTaHgapTU3auuu.
OcobeHHOCTM M NpUHUMNBI  MEXAYHapOAHOW  cTaHAapTu3auuw.
PasHoBngHoOCTH cTaHgapTu3auuu. OpraHbil MeXayHapogHou
ctaHgapTuM3aumn.  Buabl  cTtaHpgaptoB  obecneyeHuss  KayecTBa.
HopmaTtueHasa gokymeHtauus. Knaccudukaumsa ctrangaptoB. CtaHgapThl
pa3paboTkm uHpopmaumoHHbix cucteM. CrtaHgapTbl cepun 24, 34.
CtaHgapTbl pa3paboTkn nporpammHoro obecneveHusi. EanHas cuctema
nporpaMmmHon gokymeHtauuun. CtaHgapTbl cepum 19. HasHauyeHue, uenu
n obbvekTbl cepTudukaumn. lNpaBoBoe obecneyeHne cepTudukaumm.
TexHnyeckoe perynupoBaHue. Cxembl M npoueaypa, XapakTepuctuka
aTanoB npouecca ceptudukauymm. OcobeHHocTn  cepTudukaunm
nporpaMmmHoro obecneveHnsa. KoHuenuusi ynpaBneHus Ka4vyecTBOM.
CywHocTtb cuctembl Tennopa. Mogenb Bceobulero kKoHTponsa KkadecTtsa.




CoBpemeHHass mogenb W cTtaHgapT ynpaeneHusa kadectBom. Mogenb
BOCNpuUATUS cooTBeTcTBMA cTaHgaptam [ISO. Mogenb npoueccHoro
nogxoga cornacHo ISO 9000. OpraHn3aunoHHO-TEXHONOMMYECKME
acnekTbl YMNpaBfieHUs1 KayecTBOM. YNpaBrieHMe KayecTBOM Ha 3Tanax
pa3paboTkn. XKM3HEHHbIM UMK nporpammHoro obecneyeHus. Mogenu
XusHeHHoro uukna MO. OnucaHne a3 xusHeHHoro uwmkna [10.
CtaHpapTHbId  npouecc paspaboTku nporpaMmmHoro obecneyeHus.
PacnpeneneHne oTBETCTBEHHOCTM B KONNEKTUBE pa3paboTymnkoB

MO. Npynna npouecca. lNMacnopT ctaHgapTHOro npotecca.

B1.0.08

TexHonorum paspaboTkn NnporpamMmmMHOro obecneyeHus

MoHsaTne TEXHONOrnm NpPorpaMmMmpOBaHUS: OcobeHHoCcTH
NPOMBILLSIEHHOIO MNPOrpaMMupoBaHus, "nporpamMmmupoBaHve Ans cebsa”
(Just for fun) n "nporpammupoBaHMe Ha 3akas". XXWU3HEHHbIA LMKN
nporpammHoro  obecnevenns (M0). O6was opraHuMsaumsi npoekTa.
Mogenn paspabotkm [10. OCHOBHble TEXHOSIOrMYyeckne noaxoapl:
KackagHbl, KapKacHbli, COOPOYHBbIN, afanTUBHBIM (3KCTpeManbHoe
nporpammupoBaHue). lNloctaHoBKa 3a4ayu, oueHKa ocyLecTBuMMocTu: Kak
OLEHUTb CIIOXHOCTb 3afayn? PeanbHOCTb ee pelleHus B 3afaHHble
CPOKM Mpu 3adaHHbIX (UHAHCOBbLIX OrpaHuveHusax. [MnaHnpoBaHue:
CeTeBOWM W NEHTOYHbIN paduKn, TPEYroribHUK — CPOKU, paboThl,
pecypcbl. AHanu3 TpeboBaHuMi W BblpaboTka cneundukauymi [0O.
MpoekTnupoBaHMe apxuTekTypbl npoaykta. Beibop cpeactes peanvsauumm.
YnpasneHune: PeryndpHble MNpoBepKM COOTBETCTBUSA rpadouKy, Mepbl
npeofoneHns oTcTaBaHW. TecTupoBaHue, obecneyeHne KayecTBa:
OueHka KayecTBa — CYLLUECTBEHHO Oonee wupokass 3agaya, 4Yem
TecTupoBaHue. MeTtoabl 6enoro n yepHoro Awwmkos. Co3gaHne TeCTOBbLIX
HabopoB [faHHbIX. [pynnoBas paspaboTka, ynpaBrieHne BepCUsMu:
EovHbin penosutopun npoekta. Cuctembl RCS, CVS. OpraHumsauus
Konnektnea paspabotumkoB: MaTpudHbii MeTOod, MeTOA [FaBHOro
cneuvanucTa, BepTUKarnbHble M TOPU3OHTaNbHblE  KOOpAUHALMK
ynpasneHus npoektom. OCHOBHblE 1 BCMOMoOraTesnbHble nogpasgeneHus
M ux 3agadn. [OKyMeHTMpOBaHMWE: 3ajadn [LOKYMEHTUPOBAHUS.
CamogoKkyMeHTUpyloLwmeca nporpaMmbel, coctaB AokymeHTauum 10,
BHYTPEHHME M  MOMb3oBaTeNnbCkMe AOKYMeHTbl. ConpoBoXaeHue:
WcnpaeneHme owmnbok, BHECEHNE OOMOMNHUTENBbHON (PYHKLMOHANBbHOCTH,
nosblweHne adpdektneHocTn. TpeboBaHnsa npegbsasnsemble Kk 10O u
AOKYMeHTauum  gng  peanu3auuMm  YCNewHoro  CONPOBOXAEHUS.

YnpasneHue KayeCcTBOM. XapaKkTepucTukm KayecTBa Mno.
KonuyectBeHHble kputepun kadectBa. Ctangaptbel ISO 9000, 9001.
CrangapTtumsaums NHAOPMAaLMOHHbIX TEXHONOINMN. PaspaboTka

WHTepdenca nonb3oBaTens: pewaemMble 3ajadn U CcpeacTsa.
LlenecoobpasHoctb u MeTagOpPUYHOCTb NHTEepdenca. Buabl
nHTepdencos. Cpeacrea asTomaTusaunm paspabotkm nporpamm: CASE-
cpeactBa. [lpyMmepbl MHCTPYMEHTAsbHbIX TEXHOSIOrMYEeCKUX CpeacTs:
RationalRose, ErWin.

B51.0.09

CucremMbl U TEXHONOIMMU MynbTUMeaua

BeepoeHve B npeamet. Llenb v 3agaun gucumnnuHbel. Mictopmnyeckun
0o630p pas3BuTuA cpeactB MynbTumMeama. CoBpemeHHble cpeacTea
mynetTumeana. OpenGL — oTkpbiTas rpacdumyeckas 6ubnuoteka. ictopus
pa3sutna. O630p BO3MOXHOCTEW. [JOMONHUTENbHbLIE OUONNOTEKN.
Apxutektypa OpenGL. O6pabotka rpaduyeckon uHdoOpmaumum B
OpenGL. Ctpyktypa npunoxeHus OpenGL. BepwuHbl 1 NpUMUTUBGI.




OnpepeneHne aTpubyToB BeEPLUMH. 3agaHue npMMUTUBOB. YNpasneHue
paboton koHBenepa OpenGL. Cnucknm mn3obpaxeHun — Has3Ha4veHue,
co3faHue, ynpasneHue, ucnosib3oBaHune. NpeobpaszoBaHne KoopauHaT U
npoekumn. Cuctembl koopamHat B OpenGL. Bugosoe npeobpasoBaHue,
onpegeneHne n ncnonb3oBaHue. Npoekumn, nx Buabl N UCMOMb30BaHME.
O6nacTtb BbIBOA4A M ynpaeneHue et. MaTtepmnansl. CBocTBa maTepunana.
OcselweHne. WctouHmkm cBeTa. Mopgenu ocBelleHus. TeKCTypbl.
MoaroToBka TekcTypbl. MeToabl HanoxeHnsa Tekctyp. dpyrne 6ubnmoTtekn
3x-mepHon  rpacdmkn. CxoactBo ¢ OpenGL. Bsaumopenctsue
rpacdudeckorn 6nbnmoTtekn ¢ annapaTtHon Yactbio. O630pHasn nekums.

51.0.10

MeToabl uncdpoBon o6paboTKu curHanos

MpeobpasoBaHne aHanoroBbix curHanoB B UudpoBble. OCHOBHble
NoHATMA. [uckpeTmsaumsa curHanos. KBaHToBaHME CUrHanoB Mo YPOBHIO.
OpToroHanbHble npeobpasoBaHMa Npu undpoBor obpaboTke cuUrHanos.
MpeacTaBneHns curHana ¢ NOMOLLbIO OPTOrOHarnbHbIX Npeobpa3oBaHUN.
dypbe — npeacraBneHne curHanos. Pypbe — NnpeacTaBneHme BpeMEHHbIX
nocnegoBaTenbHocTen. [uckpeTHble npeobpasoBaHus Pypbe. O630p
METOAOB BblMMCNEHMS [OUCKPeTHoro npeobpasoBaHus Pypbe. MeTtoa
ObicTporo npeobpasoBaHus Pypbe (BMNP). Hanbonee ynotpebutencHbie
npoueaypbl BlM®. [lNpumeHenne wmetopa bBIP. [OsyxmepHoe BI1d.
Anroputm  BuHOrpaga BblYMCRIEHMS OUCKPETHOro npeobpasoBaHus
dypbe. HecunHycompanbHble oOpToroHanbHble QyHKUuK. OnpegenexHve
yactoctn. @PyHkumn Papgemaxepa wn Xaapa. OyHkummn Yonuwa.
YnopsgoveHve no yactocty unu no Yonuwy. YnopsgodeHue no [Manu.
YnopsigoyeHne no Apamapy. [lpeobpasoBaHue Yonwa-Agamapa.

BeicTpoe npeobpasoBaHne Yonwa-Agamapa. O6paboTka
NPOCTPAHCTBEHHbIX [aHHbIX. TuWMbl MPOCTPAHCTBEHHbLIX OOBLEKTOB.
Mogenu NPOCTPaAHCTBEHHbIX AaHHbIX. MeToapbl obpaboTkn

NMPOCTPAHCTBEHHbIX AaHHbIX. KoHBEpTMpOBaHWE NPOCTPAHCTBEHHbIX
AaHHbIX. [MepcnekTuBHble dopmaTtbl M CTaHAapTbl NPOCTPAHCTBEHHbIX
AaHHbIX.

B1.0.11

TexHonorus npoceccnoHanbHOM Kapbepbl

ObLwan xapaKkTepuCcThka COCTOSHUSA U TEHAEHUMA pa3BUTUS pbiHKa Tpyaa
B Poccun n B munpe. CogepxaHnme NOHATUSA Kapbepa U ee BuAbl; aTanbl
Kapbepbl U ux cneunduka. MpuHUMNBLI NAaHMPOBAHUA U yrpaBrieHus
Kapbepol. Mogenb KayecTB COBPEMEHHOrO MeHemkepa: MOHATUE W
CYLLHOCTb caMOMeHeKMeHTa. PyHKUMM caMOMeHeKMeHTA.
WHTerpnpoBaHHaa cuctema cdep AeaTtenbHocTn MeHempkepa. Obwas
MoAenb KavyeCcTB COBPEMEHHOro MeHemxepa. TexHOnorum ynpasrieHus
npodeccnoHanbHon Kapbepon: Llenu. lMpouecc NOCTaHOBKM JUYHbIX
Luenen. TexHONorms roucka >XWU3HEHHbIX uenen. BrnusgHue nuyHbIX
ocobeHHoCTeNn Ha BbIOOp Kapbepbl. YnpasneHue npogecCnoHaribHON
Kapbepon. TexHonormm ynpasneHmsi COGCTBEHHbIM BpPEMEHEM:  haKTop
BPEMEHN M ero 3HaveHue. [puHUunbl 3PPEKTUBHOIO UCNOSb30BaAHUS
BpemeHn. MeToapl ydeTa M aHanmMsa UCMNONb30BaHUS  BPEMEHMU
pykoBoautensa. Cuctema nnaHMpoBaHMA §NWYHOTO Tpyda MeHemxepa.
TexHonmorMm  paumoHanusaumm  fMYHOrO  Tpyda  pyKoBoOAMTEnS.
KOMMyHMKaUMOHHbIE BO3MOXHOCTU CaMOMEHeMXXMeHTa.  YnpaBreHue
COBCTBEHHBIM UMNIKEM MEHEIKEPa.

B1.0.12

TexHONOrMN NPOEKTUPOBAHUA CUCTEM MCKYCCTBEHHOIroO MHTemnsnekrTa
M Teopusi HEMPOHHbIX ceTen
[MpeameT nccneaoBaHUsa MCKYCCTBEHHOMO MHTennekta. CBOMCTBA 3HAHWI




N OTNUYME 3HAHMW OT AaHHbIX. Tunbl 3HaHWW. MOHATUA O NpUKNaOHbIX
cuctemax wuckycctBeHHoro wuHTennekra (CUWN). TlMoHaTue uHxeHepun
3HaHUW.  OKcnepTHble  cucteMbl.  WHTennekTyanbHble  poboThl.
MpumeHenne CUW  Oona  npuHATMS  peweHnn npu  ynpasBrneHuun
Npon3BOACTBOM. Jlormyeckne n aBpuUCTMYECKME MeTOoAbl NpeacTaBeHus
3HaHun. [NoHATMe npeaukaTta, (OpMynbl, KBAHTOPOB BCEOOLHOCTM U
CYyLLIeCTBOBaHMA. Jlornka XopHa kak OCHOBa 43blka JfIOMMYECKOro
nporpammupoBaHusa Prolog. CTpykTypa npaBun-npogykumin. YnpasneHue
BbIBOAOM B npoaykumoHHon CUN. MeToabl rnormyeckoro BbiBOAA:
npsmon n obpaTHbii. MeToabl npeacrtaBneHns N o6paboTKM HeYeTKUX
3HaHUN B NPOAYKUMOHHbIX cuctemax. [pumepbl CUI, nocTpoeHHbIX Ha
Moaensax npoaykumn. OCHOBHbIE MOHATUA CEeMaHTUYEeCKUX CceTen:
npegcraBneHne OObLEKTOB W OTHOWEHWA Mexgy HuMKM B Buae
OpUeHTUpoBaHHOro rpadpa. AGCTpaKkTHble W  KOHKpPETHble  CeTw.
Anarpammbl npouenypHOro nNpeactaBfieHns CEMaHTUYECKUMU CeTSMU U
BbiBOAbIl. [NpuknagHele CUW Ha ocHoBe cemaHTu4eckux ceten. dpenmeol
n obbektol. CeTn (penmMoB. IDKCNEpTHbleE CUCTEMbI: apPXUTEKTYpa,
OCOBEHHOCTN apXUTEKTYpbl HEMPOHHbLIX ceTen (0cobeHHOCTeNn MeToaoB
npegcraBneHnss n obpaboTkm 3HaHUK) OT OCOBEeHHOCTen pellaemon
3agaun. Tunbl 9KCMEPTHbIX cCUCTEM. JTanbl MOCTPOEHUA 3SKCMEPTHbIX
cucTeM: naeHTumkauma, KOHLeNnTyanusauus, dopmanusaums,
peanu3auusi, TecTtMpoBaHuMe. MeTtoabl  NpMOBpPEeTEeHUs  3HAHWUN.
Knaccudpvkauma metogoB no crnocoby obyyvyeHusi: aMnMpuyeckne wu
aHanuTu4eckue, no rnybuHe obyyeHns — CUMBOJSIbHbIE (MOBEPXHOCTHbLIE)
MW Ha OcCHOBe 3HaHWW (rnybuHHble). Teopusi HEWPOHHLIX CeTewn.
MHorocrnonHble nepLenTpoHbl. CeepeHue JYHKLUMOHNPOBaAHNA
HENPOHHOW CeTU K 3ajavye MUHUMM3AUUKM LeneBon (PYHKUUKU. Anroputm
oby4yeHns obpaTHoro pacnpocTpaHeHus owmnbkn. Mogenb Xondwmnga.
Mogenb KoxoHeHa. Mopgenb [pocbepra-KapneHTtepa. lNporpammHas wu
annapaTtHas peanu3auum HenpoHHbix cetem B CUWN. TpumeHeHue
HENPOHHbLIX CeTen. TexHonorMM peanu3auuMmM HEWpPOHHbIX CceTewn,
dopenmBopKn. NpoekTnpoBaHMe 1 peanusauusi CUCTEMbl pacno3HaBaHUS
00pa3oB Ha OCHOBE HEMPOHHOW CETMU.

B1.0.13

MeToabl pacno3HaBaHusi o6pa3oB

Obwaa xapaktepuctuka npobnembl pacno3HaBaHuMsi OOBLEKTOB U
aneHnn. [loHaTne obpasa. KauvecTBeHHOe onucaHue  3agayu
pacnos3HaBaHuss obpasoB. Tunbl 3agad  pacno3HaBaHWA U UX
XapakTepHble 4epTbl. CTpyKTypa CUCTEMbl pacrno3HaBaHus 06pasos.
3apaya pacnosHaBaHusi 06pa3oB Kak O4Ha M3 3aJad aHanusa OaHHbIX.
Knaccudgumkatopbl. PopmanbHas nNOCTaHOBKa 3agadn pacno3HaBaHuWs
obpasos. NpusHakn 1 knaccudukaTopsl. Knaccudpukaums ¢ obyyeHnem u
6e3 o00y4yeHunsa. Pewarowme dyHkumn. Knaccudukaumss obpasoB
NOMOLLBK YHKUMIA paccToaHndA. Knaccudumkaums obpas3oB C NOMOLLbHO
dyHKunn npasgonogobus. Obyyaemble knaccudukatopbl 06pasos..
HeTtepmuHuctckmn nogxoa. OO6yvaemble knaccudumkatopbl 06pasos.
Cratuctnyeckmn nogxopn. MNMokasatenu 3dPeKTUBHOCTM pacno3HaBaHus.
MHpopmaTmBHble napameTpbl. ANropuTMbl  pacno3HaBaHua 06pasos.
MeToabl pacrno3HaBaHus, OCHOBaHHbIe Ha CpaBHEHUU C 3TarnoHoMm. Mepa
©1nM30CTH, OCHOBaHHas Ha NOMCKe ONTUMAasbHOro NyTH Ha rpade. 3agaya
CpaBHEHUA KOHTypoB. CTaTucTMyeckue MeToabl. ONEMEHTbl Teopuu
CTaTUCTMYECKMX pelleHMri B pacrno3HaBaHum obpasoB. banecoBckun
nogxod. [OuCKpUMUHaHTHble YHKUMW U TMOBEPXHOCTU  peLleHus.




HenpoHHble cetn. Anropntm nepcentpoHa. Knaccudpumkaums HEMPOHHbIX
ceten. Mopgenb HeWpoHHOM ceTn C obpaTHbIM pacnpocTpaHeHNeM
ownbkm (back propagation). HenpoHHble ceTn Xondunga n XaMmuHra.
CTpyKTypHble W CUHTaKkcudeckne metoabl. Metoabl npenobpaboTku.
Asblkn onnucaHna obpasos. O6paboTka N300pakKeHUN.

b1.0.14

TexHONoOrMn KOMMbLIOTEPHOrO 3PEHUA

BeBegoeHne B komnbioTepHoe 3peHue. LiBet u  cBetr. O6paboTka
n3obpaxeHnn. ncrorpammbl. JIMHEWHass U HENUHENHas KOppPeKLUUu.
BbolpaBHuBaHne  ocseweHHocTu.  LlymonopaesneHne. CeepTka U

dunbTpaums. CermeHTaums n3obpaxxeHnin. ConocTtasneHue
n3o0paxeHnn 1 nokanbHbIX  OcobeHHocTen.  [eomeTpudeckue
npeobpasoBaHus n3obpaxxeHnn. Mpsamoe ComnocTaBrieHme.

MHoromacwTabHbIn noaxoa. NoHaTne TodevHom ocobeHHoCTU. [leTekTop
yrnoB Xappuca. [etektopbl obnacten. [JeckpunTopbl OCOBEHHOCTEMN.
SIFT. OueHka napameTpoB Mogenen. NoHsATMe reoMeTpu4eCcKon Mogenu
n nogroHka napameTpoB. DLT-meTton ana nuHui 1 npeobpasoBaHui,
ncnono3oBaHne SVD-pasnoxeHuss B METOAE HaMMEHbLUMX KBagpaToB.
PobacTtHble anropuTMbl — M-OLIEHKW, CTOXaCTUYECKNEe anropuTMbl, CXeMbl
ronocoBaHus. [MpumeHeHMe Ans MNOCTPOEHMsI MNaHopaMm W Mnoucka
obbektoB. KaTeropusaumsa  usobpaxeHun. [loHATME  KaTeropumw.
PacnosHaBaHne unsobpaxeHun nogbmu. ans NpusHakn kateropmsaumnm
n3obpaxeHunn. Knactepusaumns «MeLLOK crioB». BblaeneHne oO6beKToB Ha
n3obpaxeHunax. MeToabl Ha OCHOBE «Melwka crnoB». [MUcTorpammbl
OPUEHTUPOBAHHbLIX rpaaneHToB. MNMouck nuuy — mMeToabl, OCHOBaHHbIE Ha
Viola-Jones. byctuHr. Kackagbl knaccudukatopoB. onck nsobpaxeHus
no cogepxaHuto. MeToabl WHAOEKCMPOBaHUS u300paxeHun. [lonck
nonyaybnukaTtoB. CxaTtne nsobpaxxeHumn, xaw-OyHKUNN.

Yacmsb, ¢ghopmupyemasi y4YacmHukKamu obpa3oeamesibHbIX
OomHouweHut

b1.B.01

PdPunocodckue NpodrnemMbl HayKn U TEXHUKN

Hayka, nosHaHue. Hayka kak npodeccnoHanbHas OesaTenbHOCTb,
KpUTEPUM Hay4yHOro 3HaHWdA, OOBLEKT W npegMeT TryMaHUTapHbIX
€CTECTBEHHbIX N TeXHUYECKUX Hayk. [1peanochbifiku CTAaHOBNEHUSA HayKu.
OTnuumne HayyHOro MO3HaHWA OT ApyrMx BUAOB MNO3HaBaTElIbHOM
nesatenbHOCTU. Hayka kak npodyeccnoHanbHaa gesatenbHocTb. Kputepum
Hay4YHOro 3HaHusA. NoHATME TEXHUKU, TEXHUYECKNE 3HaHWS, HanpaBneHus
N TEeHOEHUUM pasBuUTUA PUNOCOPUN TEXHUKU, TEXHUYECKON Teopuun wu
cneunduka TEeXHUYeCKoro 3HaHus, ocobeHHOoCTH TEXHUKN.
CunctemoTexHuka, yrnpasreHus TEXHUYECKUMU cucTtemMamu.
AKcuomaTudeckun MeTod, MeToabl U NPUHUMMABI B NOCTPOEHUM
€CTEeCTBEHHOHay4YHOW Teopun. HaydHO-TexHMYeckas KapTuHa Mupa.
Knaccuyeckas uHXeHepHass AedaTenbHoCTb. CUcTemMoTexHU4eckoe W
coumoTexHn4eckoe npoektnposaHne. Cuctema "4enosek - npupoga -
TEXHUKA". JNUCTEMOSNOMMYECKUI KOHTEKCT KOMMbIOTEPHOW PEBOSIOLMM.
MCcKycCTBEHHbIM  MHTENNekT.  WCTMHHOCTL  3HaHuW.  [mnanektuka
B3aMMOCBA3N  OOLWECTBEHHOrO nporpecca U TEXHUKU. JITuka WU
OTBETCTBEHHOCTb UMHXeHepa. CoumanbHOe [OBWXEHWE, CcoumanbHbIN
KOH(NUKT, rnobanuaauymsi.

b1.B.02

MHoCTpaHHbIN A3bLIK ANs akageMUyeckux U npodeccuoHanbHbIX
uenen

XapakTepucTukm Hay4dHoro ctunsa. AkagemMmumyeckui QUCKYpC Kak cpeacTtBo
npegcTaBneHus pesynbTaTtoB HayYHbIX pa3paboToK. Tunol




akagemuyeckoro nucbMa. CopepxaHue U CTPYKTypa Hay4yHOW cTaTbu
(IMRAD): ocHOBHble NpaBusia, OTNIiMYUTENbHbIE YepTbl, TUNOBbLIE KNULUE.
paMmmaTU4eckne n CTUIMCTUYECKUE HOPMbl HanNMcaHUA Hay4YHOW CTaTbMu.
Pasgenbl «BeepeHune», «Metogbl», «PesynbTaTbl», «3akroyeHue» W
«AHHOTaAUMS» KaK KOMMOHEHTbl HayyHon cTtatbu. CopepxaTesnbHble,
KOMMNO3UNLUMOHHbIE W  A3bIKOBble OCOBEHHOCTM  [OaHHbIX  pPa3fenos.
>KaHpoBo-cTuneBble 0cobeHHOCTH YCTHOW npeseHTaumm B
akagemudeckoMm auckypce. Npasuna odopmreHns cnangos. CtpaTteruu
N TaKTUKN BeOeHUs HayyHOW AUCKYCCUW, B TOM 4YUCMe OTBETOB Ha
HeyoOHble N HeyfayHble BONPOCHI.

b1.B.03

MpoekTMpoBaHue n agMUHUCTPUPOBaAHUE BbIYUCIIUTENbHbLIX CeTeNn
CoBpeMeHHble cTaHgapThbl B obnactu TENeKOMMYHUKaLNA.
NHdpopmaumoHHaa mogenb n crtek npotokosioB TCP/IP. CoBpeMeHHble
npoTokonkl, obecneuynBatowme 6e3onacHOCTb nepegayn gaHHbix: IPSec,
SSL, TLS, PGP u gp. BupTyanbHble YacTHble ceTn u nx 6e3o0nacHoCTb.
MeToabl KOMMYTaLMK 1 MapLlpyTusaunn. basosble ceTeBble TEXHOMOMMN.
ConpshkeHne w©n  B3aumogemnctBume ceten. Mopenn  apxuTekTyp
MHpopmaumnoHHbix cuctem. CepBucbl Kn  cnyxkbbl ynpaBneHuss B
MH(POPMAUUNOHHBIX cucTemax. Crnyxbbl KaTanoroB M KopnopaTuBHbIE
cuctembl.  [1poOeKTMpOBaHME  NOKamnbHbIX  BbIYUCIUTENbHBLIX  CETEN.
AOMUHUCTPUPOBaHNE NOKaNbHbIX BbIYUCINTENBHBIX CETEN.

b1.B.04

CoBpeMeHHble BblYUCNIUTENbHbIE CUCTEMbI

OCHOBbI NPOEKTMPOBAHUS BbIMUCNNTENbHBLIX cucTteM. lMapannenuam Ha
YPOBHE  WMHCTPYKUMA M €ro  WUCMONb30oBaHWE,  OrpaHu4YeHus.
MynbTunpoueccopbl M napannenusMm  Ha  YpOBHE  MOTOKOB.
MpoekTpoBaHNE UepapxuyM  3anoMUHAaKLLIMX YCTPOWUCTB. Cuctembl
XpaHeHUs OaHHbIX. PacnpegeneHHble CUCTEMbl XpaHEHUs1 OaHHbIX W

LOdbl.

b1.B.05

TexHonorun TecTUpPOBaHMA U BepudumKaumm nporpamMmmHoOro
obecneyeHusn

KayecTBO nporpammHoro obecnevyeHnsa n meTonbl ero KoHTpons. Metoapl
Bepudumkaumm O. Uenn n 3agaum tectmpoBanus 10O. OpraHusaums
TecToBbiX HabopoB. Mopenu nosegenus [10. Mopenn cutyaumin u
KpUTeEpUM nONHOTbl TecTupoBaHusa. OCHOBHblE MeToAdbl MOCTPOEHUS
TecToB. BepoaTHOCTHble ¥ HaueneHHole meToabl. KomOuHaTopHble
MeToabl NOCTPOEHNA TeCcToB. ABTOMAaTHbIE METOAbl MOCTPOEHUSI TECTOB.
NHTEerpnpoBaHHbIE TEXHOMNOIMMN NOCTPOEHNSA TECTOB.

51.B.AB.01

HAucyunnuHbl no ebibopy 61.B.[iB.01

b1.B.4B.01.01

TexHonorum paspaboTkm MOOUIbHbLIX NPUITOXEHUN

[MoHATME MOBUMBbHLIX MNPUIOXEHUA. Buabl MOBUMBHBLIX MPUNTOXKEHWUN:
MOOUIbHbIE  CalTbl, BEDG-NPUNOXEHUN, TNOPUAHBIE  MPUNOXEHWS,
HaTUBHbIE NPUMOXEHUS. APXUTEKTYPA MOBUITbHBIX MPUNOXEHUN. A3bIKN U
cpegbl  pa3paboTkM  MOOWMbHBIX MNPUNOXEHUA. JTanbl  pas3paboTku
MOBUIbHBIX npunoxeHun. [loctaHoBka 3agayn. Bbibop nnaTgopmbl.
lMpoekTnpoBaHne n paspaboTka Au3arHa M apxuTekTypbl. angnanHbl.
MakeTbl. padudeckne  pecypcbl. [lepegada B pas3paboTky.
MpoekTnpoBaHme 6usHec-norvkn, paspaboTka NPOrpaMMHbIX MOAYNew,
pabota ¢ API, vHTerpauma c gpyrumm cuctemamu. TecTupoBaHue WU
oTnagka MoOunbHOro npunoxeHus. Kcnonb3oBaHne CepBUMCOB ANs
TecTupoBaHusi. PasmelleHne TroToBOr0O MOOWMBHOIO  MPUNOXEHWS,
MOHUTOPUHI  ckadmBaHusl. CepBUCbl  MOHUTOPWHra,  CTaTUCTMKA.
[MpogsmxeHne MoBUNBHOIO MNPUNOXEHWS.




51.B.A4B.01.02

TexHONorum paspaboTKn KNUEHT-CepBEePHbIX NPUITOXKEHUN

[MoHATHE KNUeHT-cepBepHOn apxutekTypbl. Cpeabl pa3paboTkM KNMeHT-
cepBepHbIX NpunoxeHnn. [MOHATME CcepBepHOro MNporpaMMUpoBaHMS:
TEPMUHOMOIMSA, Knaccudukauusi, BO3MOXHOCTU. Apxutektypa Beb-
cepBepa, npoueccbl B3anMoLenCTBUS Mexay cepBepoM n web-cantowm.
O630p cepBepHbIX A3bIKOB  nporpammupoBaHnd.  CoBpeMeHHbIe
PpenMBOpKN: Ha3HayeHne, BuAbl, QYHKUMOHAINbHbIE BO3MOXHOCTH.
Cranpgapt CGI, cueHapun. CoBpeMeHHble TexHOMormm paspadboTku
cepBepHbIx cueHapueB. REST-s3anmopencteue. CepsepHble CYB[.
[MpoekTnupoBaHme W peanu3aumst KIMEHT-CEPBEPHbBIX  MPUNOXKEHUN.
lMpoekTupoBaHMe 1 peanusaumss MOOUNBHBLIX W KIUEHT-CEPBEPHbIX
NPUIIOXKEHUN Ana ycTpoucTB nofg ynpasneHnem Android. Ynpasnenue
NpoekToM  paspaboTkm  nNpunoxeHun. PaspaboTka  TEXHUYECKOW
AOKymeHTauun. TectupoBaHme un  otnagka. OueHka ypoberea
Ncnosib30BaHuSA. [POEKTHbLIN NPaKTUKYM

b1.B.AB.02

HucyunnuHbl no ebibopy 61.B.[]B.02

b1.B.01B.02.01

MoaenupoBaHue 6usHec-npoLeccoB

MoHaTne ObusHec-npouecca. CeowcTBa BusHec-npoueccos.
Knaccudmkauma 6usHec-npoueccoB. OCHOBHblE 3MEMEHTblI Mpouecca.
MoHaTne cetn GusHec-npoueccoB. [poueccHbIn Noaxon U MPOLIECCHO-
OpUeHTUpoBaHHas opraHmsaumda. CpaBHUTENbHAs  XapakTepucTuka
NpoLUeccHOro 1 (pyHKUMOHaNbHOrO  MNOAXOO4OB B OpraHusauuu
AeaTenbHOCTU NpeanpuaTus. YnpaeneHne 6usHec-npoueccamu. BPM.
OTpaxeHne NpoLeCcCHOro Noaxoaa B MeXayHapoaHbIX ctaHgapTax. Limkn
HOemuHra (PDCA-umkn). MeTtoamka 6bicTporo aHanuaa pewenus (FAST),
BGeHYMapKNHT npovecca. MepenpoekTnpoBaHue npouecca,
PEUHXUHUPUHT  npouecca. OCHOBHble noaxodbl W CTaH4apTbl K
MoaenupoBaHuo GusHec-npoueccoB. MoHATME MoaenMpoBaHua GuaHec-
npoueccoB. JTanoHHad MoAefb OUeHKM U aTTectaumm npoLeccos
XM3HEHHOro LMKNa nporpaMmMHbIX CPeacTB U UHPOPMALMOHHBIX CUCTEM
no MCO/M3K TO 15504. PethepeHnTHasa mogens SAP/R3. Mogenb eTOM
(Enhanced Telecom Operations Map). Mogenbe SCOR (The Supply-Chain
Operations Reference-model). Mogens APQC PCF (American
Productivity and Quality Center Process Classification Framework).
MeTogonormn moaenupoBaHust ©usHec-npoueccoB. MogennpoBaHue
npoueccos B HoTauum DFD. MopgenunpoBaHue npoueccoB B HoTauuu
IDEFO. MogenuposaHue npoueccoB B HoTaumn IDEF3. MogenuposaHue
npoueccoB B HoTaumm ARIS. lNporpammHbie cpeactBa MoaenupoBaHuUsA
6usHec-npoueccoB. OCOBEHHOCTM MNPUMEHEHNA  MHCTPYMEHTarbHbIX
CpeacTB mMopgenupoBaHua GusHec-npoueccoB. MeToamkm onucaHus
pasnu4yHbiX NpegMeTHbIX obnacten AOedATenbHOCTM  OpraHu3auuu.
Moaxodbl K OMMCaHMKO OpraHM3auMoOHHOM CTPYKTypbl. [logxoabl K
ONUCaHUID NpeaMeTHbIX obracten OeATenbHOCTU opraHusaumn (uenwm,
npoayktbl, NT-cuctembl, OOKYMEHTbI, AaHHble, TEXHUYECKNE PECYpPChl).
MeTtoabl aHanusa 6Gu3Hec-npoueccoB. KOHTPOMb W MOHUTOPWUHT
npoueccos. [okasaTenu npouecca v pesynbrara.

b1.B.01B.02.02

YnpaBneHue X1U3HEHHbIM LUKIIOM MH(OPMaLMOHHO-aHANMUTUYECKNX
cuctem

MoHaTue mHdopmMaumoHHo-aHanuTu4eckon cuctembl (MAC): cTpykTypa,
NPUOXEHNsA, 0COBEHHOCTN MPOEKTUPOBaHMS U paspaboTkn. CTpykTypa
OAHONOMb30BaTENBCKOM M MHOrOMOSfIb30BaTESNIbCKOW,  Masion  wu
kopnopatusHon WMAC, nokanbHon u pacnpegeneHHon WAC, coctaB un




HasHayeHne noacucteMm. OCHOBHble OCOBEHHOCTU  COBPEMEHHbIX
npoektoB WAC. 3tanbl cospaHns WAC: dopmupoBaHue TpeboBaHui,
KOHLeNTyanbHoe  MNpOeKTUpOBaHWe,  cneundukaums  NPUIOXeHUN,
pa3paboTka Moaenen, nHterpauuMs U TecTupoBaHue WHOPMaLMOHHOWN
cuctembl (UC). Metogbl NpPOrpaMMHON MHXEHEPUU B MNPOEKTUPOBAHUM
NC. XusHeHHbIn uukn nporpammHoro obecnevennss UC T[loHATne
XusHeHHoro uukna MO UC. TMpouecchl XM3HEHHOIO LMKNA: OCHOBHbLIE,
BCNoMoraTtesibHble, opraHuM3aumoHHble. CogepXaHune U B3auMMOCBS3b
npoueccoB xnsHeHHoro uukna MO NC. Moagenu xunsHeHHoro uukna Mo:
BoAonagHas Moaenb, MoAenb ObiCTpon pas3paboTkm npunoxeHun, V-
obpasHaa Mopgernb, nowarosad Mofesnb, cnupansHas mogens boama,
npoToTUNHaa mogenb, TexHonorun Agile. OnncaHve a3 XM3HEHHOro
uukna MNO: koHuenTyanu3auma npoekta O, nnaHnpoBaHue paspadboTky,
pa3spaboTka TpeboBaHun, npoektuposaHue MO, KoagupoBaHne n OTnaaka,
CUCTEMHOE TecCTupoBaHue, conposoxaeHve. CTaHOapTHbIM npouecc
pa3paboTkm nporpammHoro obecnedeHnsa. CTpykTypa CTaHOAPTHOMO

npouecca. PacnpeneneHne  OTBETCTBEHHOCTU B  KONnekTuee
paspabotumkoB [10. [pynna npouecca. [lacnopT cTaHgapTHOro
npouecca. PernameHTauus npoLeccos NPOEeKTUPOBaHUSA B

OTEYECTBEHHbIX W MEeXAyHapoOHbIX CcTaHgapTax. MeHegXMeHT B
pa3paboTke nporpaMMHbIX CpeacTB. HanpaeBneHna OesTensHOCTU
MeHegxepa. PyHKUMOHAmNbHbIE PONM B KOSMEKTUBE pa3paboTyMKOB.
OnpepgeneHne (pyHKUUK, BbINOMHAEMbIX COTPYOHMKAMN B X04€e pa3BUTUS
NpoeKTa U TUMUYHbIE ANSA NPOrpaMMHbIX MPOEKTOB PO pa3paboTymKoB;
ponu, KoTopble MOryT COBMeLLaTbCA Npu  BbIMNOSIHEHUX MPOEKTa.
TexHonornn ynpaBneHuns xumsHeHHbIM uuknom NAC.

Bnok 2 NMPAKTUKA
O6si3amenbHasi Yacmb

B2.y Y4yeOHas npakTuka

B2.0.01(Y) O3HakomuTenbHasa npakTuka

Bud npakmuku: y4ebHas.

Criocob nposedeHus: cTaunoHapHasi, Bble3gHas.

@opma rpoeedeHUs MpPakmuKu.: OUCKPETHO.

CuctemaTtusaums, paclumpeHme u 3akpenneHve npodeccnoHarnbHbIX
3HaHMK, o0OOCHOBaHWE BblIOOpa METOAOB HAy4YHOro WUCCNenoBaHus,
dopmynmupoBaHme uUenu, 3agad UccnegoBaHusl, COCTaBIieHME MnraHa
nccneposaHunda. Cbop, obpaboTka, aHann3 n cuctemaTmsaumsa HaydHo-
TeXHu4eckonm wuHdopmauum no Teme wuccnegoBaHuda. [logroToBka
TEMaTUYECKOro Hay4HO-TEXHMYeckoro o63opa nybnukaumi no Teme
nccnepoBaHunda. [lpoBegeHMe NaATeHTHbIX WCCNeAOBaHMA C  LIENbIO
obecnevyeHnss naTeHTHOM 4YUCTOTbl HOBbIX paspaboTok. PaspaboTka
dU3NYECKMX, MaTeMaTUYECKMUX N KOMMBIOTEPHbIX MOAENen nccnegyembix
npoueccoB, Moaenen n oO6beKkToB, OTHOCALLUMXCA K NpodecCnoHarnbHON
cthepe. CoBeplieHCcTBOBaHME U pas3paboTka MeToOoB  aHanuaa
nHpopmauumn no pabote obopygoBaHna B 06nacTn cuctem mynbtTumeana
N KoMnbloTepHOW rpadmkn. CpaBHEHWE MNOSyYeHHbIX pe3ynbTaToB
NUccrnegoBaHMs C  OTEYECTBEHHbIMU M 3apybexHbIMM  aHanoramu.
lMoaroToBka Hay4YHO TEXHUYECKUX OTYETOB, 0030pOB. POPMOM OTYETHOCTH
SABMNSETCA OTYET O [MPOXOXAEHUN NPAKTUKKA, KOTOPbIN  MOXET
npeactaenaTb cobon pesynbTaTbl 0030pa nuTepatypbl N0 TemaTtuke
nccrnegoBaHMn, pPyKoONMCb CTaTbW, HamMpaefeHHOW B Ne4yatb WNu
onybnvkoBaHHOW. Bug KOHTpONst — OTYET N0 NpakTUKe, 3a4eT C OLEHKOMN.




b2.M

MpousBoacTBeHHaA NpakTuka

52.0.02(M)

Hay4yHo-uccnepoBsartenbckas paboTa

Bud npakmuku: npon3BoACTBEHHAS.

Criocob npoeedeHusi: cTaunoHapHasi, Bble3gHas.

@opma rpoeedeHUs MpakmuKu.: OUCKPETHO.

OsHakomMneHve ¢ ocHOBamu U cneuundukon Byayuien OeaTenbHOCTU No
BblbpaHHOM npodheccun; 3akpenneHne TeopeTUYECKUX 3HaHUA U
npoBefeHNe Hay4HbIX MCCreaoBaHUW B OCHOBHbIX MPOMecChoHasribHbIX
obnactsx; nonyyeHve HaBbIKOB MCNOMb30BaHMS  COBPEMEHHbIX
MYNbTUMEANNHBLIX TEXHONOMMIW ANA Npes3eHTaunn maTepuanos Jokraga v
npu HanucaHm n ocopmMmneHnn craten. B xoaoe npakTMku MarnctpaHTbl
onpegenarT oObekT M npegMeT UccneaoBaHusl;  CaMOCTOATENbHO
dopMynupyloT Uenb W 3adayuM  HayyYHo-uUccregoBaTenbCkux pabor;
0BOCHOBbLIBAKOT  aKTyanbHOCTb BblOpaHHOM Tembl. CaMocToATeNnbHO
BbINOJSTHAIOT MCCrefoBaHUA No TeMe MarmcTepckon aucceprauvu; BeayT
NMOUCK WCTOMHMKOB JNMTepaTypbl C MNPUBIIEYEHUEM  COBPEMEHHbIX
MHOPMALMOHHBIX TEXHOSIOMMW; (POPMYNUPYIOT U pellarT  3agayuu,
BO3HMKaKOLWMe B rMpouecce BbINOSIHEHUS Hay4YHO-UCCeAoBaTESIbCKOM
paboTbl; afjekBaTHO  BblbMpaldT  COOTBETCTBYKOLIME  MeTOAbl
nuccnegoBaHna uUcxoad M3 3adad TeMbl MarMcTepckon guccepraumm;
NPUMEHSAIOT  COBPEMEHHbIE  MHAOPMALUMOHHbIE  TEXHOMOMMU  NpU
opraHuMsaumMm ” NPOBEOEHMUM HayYHbIX WUCCNedoBaHWA;  NPOBOAST
cTaTUCTUYecKyto 06paboTKy aKCnepuMeHTasbHbIX AaHHbIX, aHaNU3npyT
pesynbTatbl W NpPeacTaBnAlT UX B BuAEe 3aBepLUEHHbIX Hay4vyHO-
nccnepoBaTtenbCKkux pa3paboTok (0TyeTa No Hay4YHO-UCCreaoBaTENbCKON
paboTe, Te3MCOB [AOKMa[doB, Hay4yHOMW CTaTbW, KypcoBou paboThl,
BbIMYCKHOW KBanMduKauMoOHHON paboTbl).PopMOn OTHYETHOCTU ABNSETCS
OTYET O MPOXOXOEHUM MPaKTUKK, KOTOPbLIN MOXeT npeacrtaBndTb cobon
pesynbTaTtbl 0630pa nuUTepaTypbl N0 TEMATUKE UCCIEeAOBaHUN, PYKONUCH
cTaTbu, HanpaBfieHHOW B NeyaTb unn onybnunkosaHHon. Bua koHTponsa —
3a4eT C OLEHKOWN.

52.0.03(MNxA)

MpepaMnnomHas npakTuka

Bud npakmuku: Nnpon3BOACTBEHHaS.

Criocob nposedeHus: cTaunoHapHasi, Bble3gHas.

@opma rpoeedeHUs MpPakmuKu.: OUCKPETHO.

MpeogunnomMHasa nNpakTuka npegHasHavyeHa onsa cbopa AonONHUTENbHbIX
NPOU3BOLCTBEHHLIX MaTepuanoB W WX aHanu3a, O0QOPMNEHUS U
anpobauun HaydHbIX MCCNeaoBaHWA B pamMKkax MNOLTOTOBKM BbIMyCKHOW
KBanudukaumoHHon paboTtbl. PopmupoBaHme obbemMa MCXOAHbBIX AAaHHbIX
A5 HanucaHus  BbINMYCKHOW KBanugukaunoHHon paboTbl (Marmctepckon
anccepTtaumm), NOUCK U U3yYEHWE BO3MOXHbIX METoO4oB 06paboTku u
aHanmsa 3Toro obbemMa M NoSydYeHHbIX pes3yrnbTaToB, 0600LWEeHMEe U
COBEpPLLUEHCTBOBAHME OMNblTa CaMOCTOATENbHOIMO pPELUEHUS] pearibHOW
TEXHUYECKOW 3aJayn U UCCrneaoBaHUsA akTyanbHOW HaydHOW npobnemel,
BbIMOSIHEHNE BbINYCKHON KBaNUUKaLUMOHHOMW paboTbl (Marnctepckomn
anccepTaumn).

Mo wuTOram nNpoXOoXOEeHUs npeaauniioMHOM MNPaKTUKUM  MarucTpaHT
3amaeT oT4eT 1 nonyyaeT andgepeHuMpoBaHHbIN 3a4eT (C OLLEHKON).

oTA

PAKYJIbTATUBDI

oT1A.01

HerocynapctBeHHOe neHCcMOHHOe ob6ecne4vyeHune B OAO "PXO"
[MpaBoBble ¥ OpraHN3auMOHHO-3KOHOMMUYECKME OCHOBbI  CO3JaHus,
pernctpauuu, NNUEH3MPOBaHNSA n PYHKLMOHNPOBAHNSA




HerocygapCTBEHHbIX MEHCUOHHbIX doHA0B. OyHKLUMMU
HerocygapCTBEHHOr0  MEHCUOHHOro  (poHaa. MpaBuna  coHaa.
[MeHCHMOoHHbIe OCHOBaHMA. NMeHCUOoHHbIN goroBop. Cyb6bekTbl N yHaCTHUKK
OTHOLUEHMA MO HEerocyaapCTBEHHOMY MEHCMOHHOMY obecneyeHunio.
NcTouHuKkn n metoabl hopMMpOBaHNA MMYLLLECTBA HEroCy4apCTBEHHOro
NeHCUOHHOro dooHaa. lNeHCMOoHHbIe pe3epBbl U NEHCUOHHbBIE HAKOMNEeHUS.
Buabl MNEHCMOHHLIX CXeM W WX MPUMEHEHWe B  MNpPaKTUYEeCKom
AeATerIbHOCTN HerocyaapCTBEHHbIX NEHCUOHHBIX (POHO0B.

Pa3smelleHne cpeactB MNEHCUOHHbIX pe3epBOB W MHBECTMpOBaHWE
CpeacTB MEHCUOHHLIX HakomnneHun. PerynupoBaHne [eATenbHOCTU B
obnactu HEerocygapCTBEHHOIO NEHCMOHHOIo obecneyeHuns,
06a3aTeNbHOr0 NEHCMOHHOIO CTpaxoBaHWs, HAA30pP M KOHTPOSb 3a 3TOM
OEeATENbHOCTbIO.

&TA.02

TexHuka ny6onmMYHbIX BbICTYNIEHUA U NPe3eHTaLun.

MoHaTue opaTopckoro uckycctea. Opatop u ero aygurtopus. lNogrotoeka
N npousHeceHune peydn. Nonemunyeckoe mactepcTBo. Npe3eHTaumm Kak
aneMeHT Ny6rnmnYHoOro BbICTYNNEHUS.




