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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  MaTemMaTU4eCcKOW  CTaTUCTMKK:  MmeToabl  0B6paboTku
pes3ynbTaToB HabnwaeHnn, JOBepUTESbHbIE MHTEPBarbl, CTaTUCTUYECKas
npoBepKa CTaTUCTUYECKUX MMNOTEe3, 3rIeMeHTbl PerpeCcCUOHHOIo aHanumsa,
MeTO4 HauMeHbLUMX KBagpaToB, HENMUHEWHbIN U B3BELLUEHHbIM MeToAbl
HauMeHbLUMX KBagpaToB. JIMHenHoe nporpaMmMmupoBaHue (TpaHCnopTHas
3afjaya, 3ajaya O pacnpefeneHuM pecypcoB W nNraHe BbinNycka
npogykumn). HenuHenHoe nporpaMMmmpoBaHue (MeTod MHOXUTENeu
JNTarpaHxa). OnemMeHTbl TeopuM MaCCOBOro OOCMYy>XMBaHUS: OCHOBHbIE
NoHATURA, ypaBHeHust KonmoropoBa [Ansi BepOSITHOCTEN COCTOSHWUN,
doMHasbHbIE BEPOATHOCTU COCTOAHUMN.

B1.0.02

KomMnbroTepHble, ceTeBble U UH(POPMaLMOHHbIE TEXHOOrnmn

BeeneHne B npegmet. COBpEMEHHOE COCTOSAAHUE YPOBHS M HanpaBneHui
PasBUTUSA BbIYUCIIUTENBHOW TEXHUKN U TEXHONOIMA. TeHAEeHUMN pasBuTna
BbIYNCINTENBHON TEXHUKM W TEXHOMNOrMnu. TexHonorum BuUpTyaribHOW,
AOMOSIHEHHON W cMewaHHoW peanbHocTU. O6nayHble TEXHOMOornw.
TexHonormm «BonblUMX AaHHbIX». TexHomnorun loT. TexHonorum
WCKYCCTBEHHOIrO MHTennekra. MawunHHoe obyyeHue. HelpoHHble ceTw.
TexHonormn pacnpeneneHHblX peecTpoB. TexHonorna BupTyanusauuu.
eoMHOpMaUNOHHbIE  TEeXHOMormn.  TexHonormnm  pacnpeneneHHomn
00paboTKn AaHHbIX. ApPXUTEKTypa W CTaHgapTM3auusl KOMMbOTEPHbIX
ceTen. CoBpeMeHHble ceTeBble NPOTOKONbI. CoBpeMeHHble
TENEKOMMYHUKALMOHHbIE TEXHONOMMN N TEHOEHUMN NX Pa3BUTUS.

51.0.03

NMnaHupoBaHue Hay4Horo 3KcnepumeHTa ] obpaboTtka
3KCNepUMeHTanbHbIX AaHHbIX

OCHOBHbIE MOHATUSA MMAAHUPOBAHUSA HAy4yHOro akcnepumeHTa. lNpsmble U
KOCBEHHble  M3MepeHusi. Twunbl BenWYMH.  Tunbl  MOrPELUHOCTEN
namepeHun. CymmapHass norpewHocTs  u3aMmepeHun. KocBeHHas
NMOrpeLHoCTe  U3MepeHnn.  Y4yeT  MOrpelHocTen  npu  3anucu
WHTepnpeTaumm pesynbTaToB. [lOHATME BLIOOPKM W FeHepasibHOW
coBokynHocTu. NpeacraeneHne BbIOOPKM (BaprMauMOHHbBIN psg, Tabnuubl
4acToT, MNOSIMFTOH 4acToT, rUCTorpaMmmbl). YMCnoBble XapaKTepUCTUKK
BblbOpkn. CBOMCTBA TOYEYHbIX OLIEHOK MapaMeTpoB pacnpeneneHus,
ocobeHHoCTH MX  npumeHeHusi.  [JoBepuTenbHble  WHTepBanbl.
Cratuctnyeckass npoBepka  cratuctudeckux rmnotes. [lposepka
napameTpu4yeckmnx rmnoTes O 3HaAYEeHUU MaTeMaTUYECKOro OXuaaHus,
ancnepcun, O 3HadyeHuM BeposTHOoCcTM  "ycnexa". [lposepka
HenapamMeTpu4ecknx rmnoTes O BMAE 3aKoHa pacnpeneneHus (Kputepuu
KonmoropoBa, lNupcoHa), HeE3aBMCUMOCTN OBYX AUCKPETHbIX CryYanHbiX
BennynH. OCHOBLI perpeccMoHHOro aHanusa. [locTaHoBKa 3agauyw.
MpuHuun  Jlexangpa. Metog  HammeHblwnx  KBagpaTtoB. Metoa
nnHeapusaumn. Micnonb3oBaHne OpTOroHasnbHbIX U OPTOHOPMUPOBAHHbIX
nonuHomoB YebbilleBa B perpeccMoHHOM aHanuse. [padwuyeckme wu
cTaTucTMyeckMe MeTodbl aHanmsa perpeccun. AHanu3  OCTaTKOB.
[MocTpoeHne  goBepuTENbHbIX  WHTEPBANoOB  OANA  3MMNUPUYECKON
3aBMCUMOCTN. AHanM3 BpeMeHHbIX psgoB. [NMoHSATME BpeMeHHOro psaa,




TpeHabl, MeTOA YKPYMHEHWUS MHTEepBanoB, CKOMb3ALWWUX CpPeaHUX.
Ce30HHble KonebaHnsa n NHOEKCbl CE30HHOCTHU.

B51.0.04

BesonacHoCcTb MHPOPMALIMOHHBLIX CUCTEM

OCHOBHbIE MOHATUSA MHOPMALMOHHON 6€30NacHOCTU MHAOPMAaLMOHHbIX
W BblYUCIIUTENMbHBLIX  cucteM.  3akoHbl  P®,  perynupylowue
MHPOPMALNOHHYHO 6e30nacHoOCTb. Cuctema obecneyeHns
MHopMaUNoHHON 6e30NacHOCTU Ha Kere3HOOOPOXHOM TpaHcnopTe.
Mpobnembl MHGopMaumoHHon 6e3onacHocTn. MeTogonorns ynpasneHns
WHOpMaUNOHHOM  6e30MacHOCTbIO. Llenn, 3agaun, oOBbeKTbI
MHOPMaLNOHHOM 6e3onacHocCTwH, Knaccudumkaumsa yrpos.
OpraHusaumoHHast CTpykTypa M HopmaTtumBHas 6asa obecnedeHnsa wu
ynpaeneHus mnHpopMaumoHHon GesonacHocTbio. [pumepsl Mpodunen
3awmtbl U cuctem obecneyeHus 6esonacHocTn. Cpeactea 3allnThl
WHpopmauun B GECnpoOBOAHbLIX LUMPOKOMOSOCHBLIX CeTAX AOcTyna.
MeTogbl KpunTorpapuyeckon 3almtbl M cnocobbl nNpeaoTBpalleHus
nepexeata. MeToabpl 3awuTbl  MHGPOPMALMM B KOPMOPaTMBHbIX
WH(POPMAUMNOHHBIX  ceTax. ApxuTekTypa W cpeactBa  3aluThbl
MHpopmauun B KoprnopaTMBHbIX ceTax. OBHapyXeHne aTtak U KOHTPOIb
uenocTtHoctn  uHgopmauun. Cnocobbl  nNpeaoTBpalLEHNs  cbema
WHpopMauun 4epes MU3Ny4YeHUs BOSIOKOHHO-OMTUYECKMUX FMHWUIA CBSA3MN.
AHTMBMpPYCHaa 3awmTa. AnnapaTtHble cpencTtBa 3awmTbl MHOpMaLUK.
3awmnta TCP/IP ceten. Cpegctea ynpaeneHus poctyrnom. CeTteBble
cpeactBa  3awmuTbl  MHopMaumn. MeToabl U UHCTPYMEHTarbHble
cpencrtea noaTBepXXaeHns COOTBETCTBUSA n cepTmdurkaumnmn
nporpammHoro obecneyeHusi. MeTtoabl Bepudukaumm n TeCTUPOBAHUSA
NporpaMmMHbIX CPEACTB.

B51.0.05

MeToabl onTMM3auum

[MocTaHOBKa 3agaynM CcuHTE3a W ONTUMU3AUUKU TPOEKTHbLIX pPeLUEeHUN:
NPOEKTHOE peLleHne, NpOeKTHasa npoueaypa, MpoeKkTHas onepauus,
MatemaTuyeckme Mogenn  OBbekToB  npoekTupoBaHus. MeToabl
ONTUMM3aLMN NPOEKTHbIX peLleHnii: 6esycnoBHas oNTMMMU3auns, MeTobl
noucka MUHUMyMa (PYHKUUW OAHOW NepeMeHHOW, rpaaueHTHbIe MeToabl.
MeToabl NpsMOro nomucka Ans (PYHKUMM MHOTMMX NEPEMEHHbIX, MeToabl
COMPSHKEHUS1  HanpaBneHun.  YCNoBHas  MUHMMU3aUMs,  MeTopq
MHOXuTenen JlarpaHxa, ycnosHas ontummnsaums KyHa-Takkepa. 3agaun
" MeTodbl  FIMHENHOro nporpaMMmupoBaHus, reomeTpuyeckoe
nporpammupoBaHue. NpuHATNE pelleHnin B ynpaBneHun; 0CobBeHHOCTH
ynpaBneH4Yeckux 3agad nNpuHSTUS peLleHnin; OCHOBHbIE CXEMbI MPUHATUS
peLleHnin; ONTUMU3MPOBAHHbLIE 3a4ayn MNPUHATUA pPeLUeHun. YCrnosua
CyWeCTBOBaHMS  MWHMMYMa B  [eTEePMUHMPOBaHHbIX  3agadax
ontTummuaaummn. Knaccugukaumsi NOUCKOBbIX METOAOB ONTUMM3ALUN U
MeTOo4oNIormMs Ux cpaBHeHus. MeToabl noucka MUHUMYMa OOHOMEPHbIX
yHUMOAanbHbIX  yHKUnn. MHoromepHast nokanbHas ©e3ycrnoBHas
ontTummnsaums. lNpsamble meToabl, NEPBOro U BTOpPOro nopsaka. Metogbl
cnyyanHoro nowvcka. Knaccudpukaums aOeTepMUHUPOBAHHLIX —3adad
onTuMmnsaumun. 3agada BbIMYKNOro nporpammmpoBaHus Knaccudpukaums
MeTOOOB  pelleHUs  OeTepMUMHUMPOBAaHHbIX  3adady  onTMMMU3auuu.
Hauvnyywwmne anropytmbl ontumMmsauuun. ANropuTMbl:  paBHOMEPHOIO
noucka; pgenexHuss nononam; ®uboHayuM; 30M0TOFO0 CEYEHUA U  UX
cpaBHeHnd. MeTtoabl: [aycca-3engens; Xyka-[bkusca; Po3eHOpokKa;
COMPSKEHHbIX HarnpasneHun. MeTtoa Hauckopewwero cnycka. Meton
ontuMmmnsaumm HbetoToHa. MeTog € BO3BpaTOM MNpM HeyaadHoOM Liare.




MeTog Haunydwen npobbl. MpnbnumxEéHHble MeToAbl peLleHns1 KpaeBbiX
3agay gna gudpdepeHumanbHblix ypasHeHun. O6obLlieHHass nocTaHoBKa
3agauun. locTtpoeHne mMuHUMU3MpYoWero gyHkunmoHana. Meton Putua.
MeTtoa bybHoBa-IManépkmHa. MpnbnmkéHHble METOAbI PELLEHNS KpaeBbIX
3agay  gna  guddpepeHumnaneHblx  ypaBHeHUW. MeTon  KOHEYHbIX
anemeHToB. [MobanbHble MaTpuLa XEeCTKOCTU, MacC U BEKTOP Harpysku.
BapuueHTpnyeckmne koopamHatbl. MKO — nHxeHepHbIn noaxon. 3agada o
PaCTSXKEHUN CTEPXKHS.

B51.0.06

PaspaboTka n peanusauus npoeKTos

MpeonpoekTHoe  obcnegoBaHne  npegMeTHonm  obnactun.  AHanus
NepBUYHbIX OOKYMEHTOB. AHanu3 3akoHofaTenbCTBa W ynpaBnAoLLMX
AOKyMeHTOB. WHTepBbloMpoBaHue. AHkeTupoBaHue. WccneposaHue
OOKYMEHTOB M OT4eTOB npeamMeTHon obnactu. dopmupoBaHue mopenu
pearenbHocTu. PaspaboTka oTtyeTa 1 3asiBKM Ha pa3paboTky NC. AHanus
TpeboBaHun. PaspaboTka TexHuyeckoro 3agaHua. [lpegBapurtenbHoe
cneunduumpoBaHne.  KoHTekcTHoe  mogenupoBaHue. PaspaboTka
koHuenumn WC. CuctemHasa apxutektypa npoekta. OnucaTtenbHas
MoAenb npeaMeTHOM 00nacTW; JXKM3HEHHbIW LMKI;, onpeaeneHue
TpeboBaHUN K cucTeme; nonb3oBaTeNbCkne npeacrasneHns; cbop u
aHanu3  TpeboBaHuMM  Mnonb3oBaTesied; MOAENUPOBaHWE  OaHHbIX;
pa3paboTka NPUNOXEHUN; peKkoMeHZauuMum No  MNPOEKTUPOBAHWUIO
Nnosib3oBaTesNIbCKOro MHTEpenca; cosgaHne npoTOTUNOB; peanusauus.
OueHka 3aTpaT npoekTa. OKOHOMMYECKass OUEeHKa BHeOpeHus
nporpaMmmHoro obecnedeHunsa. busHec-nnaHupoBaHue. OnepaunoHHas
AEeATeNbHOCTb. NHBecTuLMOHHaA AEeATEeNbHOCTb. ®urHaHcoBas
aeaternbHocTb. OueHka a(pdeKkTMBHOCTU MHBECTULMIA. PYHKLMOHAIbHO-
CTOMMOCTHOW aHanu3 npoueccoB. OueHKa 9KOHOMUYECKOro BHeApeHUus
nporpaMmmHoro obecneveHnda. PaspaboTka TexXHUKO-3KOHOMUYECKOro
o6ocHoBaHUA. VIHbopMaLMOHHbIE TEXHOMOMMU B yNpaBreHuu npoekTamu.
OcHoBbl TexHonormm PERT. PaspaboTka ceTeBoro rpaduka npoekTa.
MnaHvpoBaHMe npoektTa B CUCTeMe  ynpasfieHUss  MPOEKTaMMW.
YnpasneHne  BpeMeHeM BbIMOSHEHNSA npoekrta.  YnpasneHue
OTKNOHEHNAMW OT NflaHa U NPOEKTHbIMU puckamu. PUCKM NporpaMmHbIX
NPOEKTOB W MEeTOAONOorns yrnpasneHuss puckamm B COOTBETCTBUM C
PMBoK. 3aBepuleHune npoekta. [loctnpoekTtHast oueHka. [llogrotoeka
OOKYMEHTOB, HEO6X0AUMbIX AN YCNEeLWHOro 3aBepLUeHnsi NPOEKTa.

B51.0.07

CraHgapTtusauusa, ceptudukauMa U ynpaBfieHME KayeCTBOM
nporpaMmmMmHoro o6ecne4vyeHus

Ponb ctangaptmMsaummn B ynpaeneHun kayectesoM. KOMNOHEHTHLI Npouecca
ctaHgapTtmsaumn. Llenn, 3agaum w©n  yHKUUMKM  cTaHgapTU3auuu.
OcobeHHOCTM M NpUHUMNbI  MEXAYHapOAHOW  cTaHaapTu3auuw.
PasHoBngHoOCTH cTaHgapTu3auuu. OpraHbil MeXayHapogHou
cTaHgapTm3aumn.  Buabl  cTtanHpgaptoB  obecneyeHuss  KayecTBa.
HopmaTtueHasa gokymeHtauus. Knaccudukaumsa ctrangaptoB. CtaHgapThl
pa3paboTkm uHpopmaumoHHbix cucteM. CrtaHgapTbl cepun 24, 34.
CtaHgapTbl pa3paboTkm nporpammMmHoro obecneyeHuns. EanHas cuctema
nporpaMmmHon gokymeHtauun. CtaHgaptbl cepum 19. HasHauyeHue, uenu
n obbvekTbl cepTudukaumn. lNpaBoBoe obecneyeHne cepTudukaumm.
TexHnyeckoe perynupoBaHue. Cxembl M npoueaypa, XapakTepuctuka
atanoB npouecca ceptudmkauun. OcobeHHOCTN  cepTudmKaumnm
nporpaMmmHoro obecneveHnsa. KoHuenuusi ynpaBneHus Ka4vyecTBOM.
CywHocTtb cuctembl Tennopa. Mogenb Bceobulero KoHTponsa KkadecTtsa.




CoBpemeHHass mogenb W cTtaHgapT ynpaeneHusa kadectBom. Mogenb
BoCNpuATUS cooTBeTcTBMA cTaHgaptam [ISO. Mopgenb npoueccHoro
nogxoga cornacHo ISO 9000. OpraHn3aunoHHO-TEXHONOMMYECKME
acnekTbl YMNpaBfeHUs1 KayecTBOM. YMpaBfeHMe KayeCcTBOM Ha 3Tanax
pa3paboTkn. XKM3HEHHbIM UMK nporpammHoro obecneyeHus. Mogenu
XusHeHHoro uukna MO. OnucaHne a3 xusHeHHoro uwmkna [10.
CtaHpapTHbIM  npouecc paspaboTku nporpaMmmHoro  obecneyeHus.
PacnpeneneHne oTBETCTBEHHOCTM B KONMEKTUBE pa3paboTynkoB

MO. Npynna npouecca. lNMacnopT ctaHgapTHOro npotecca.

B1.0.08

TexHonorum paspaboTkn NnporpamMmmMHOro obecneyeHus

MoHsaTne TEXHONOrnm nNporpaMmmMupoBaHus: OcobeHHoCcTH
NPOMBILLSIEHHOIO MNPOrpaMMupoBaHus, "nporpamMmmupoBaHve Ans cebsa”
(Just for fun) n "nporpammupoBaHve Ha 3akas". XXWU3HEHHbIA LMK
nporpammHoro  obecnevenns (M0). O6was opraHuMsaumsi npoekTa.
Mogenn paspabotkm [10. OCHOBHble TEXHOSIOrMYyeckne noaxoapl:
KackagHbl, KapKacHbli, COOPOYHBLIN, afanTUBHBLIN (3KCTpeMarbHoOe
nporpammupoBaHue). NoctaHoBKa 3aayu, oLeHka ocyLecTBuMMocTn: Kak
OLEHUTb CIIOXHOCTb 3afayn? PeanbHOCTb ee pelleHus B 3afaHHble
CPOKM Mpu 3adaHHbIX (UHAHCOBbLIX OrpaHuveHusax. [MnaHnpoBaHue:
CeTeBOWM W NEHTOYHbIN pauKn, TPEYrosibHUK — CPOKK, paboThl,
pecypcbl. AHanu3 TpeboBaHuMiM W BblpaboTka cneundukauymm [10O.
MpoekTnupoBaHMe apxuTekTypbl npoaykta. Beibop cpeactes peanvsauumm.
YnpasneHune: PeryndpHble MNpoBepKM COOTBETCTBUSA rpadouKy, Mepbl
npeofoneHns oTcTaBaHWn. TecTupoBaHue, obecnevyeHne KadecTsa:
OueHka KayecTBa — CYLLUECTBEHHO Oonee wupokass 3agaya, 4Yem
TecTupoBaHue. Metoabl 6enoro n YyepHoro swukoB. Co3gaHne TeCTOBbIX
HabopoB [faHHbIX. [pynnoBas paspaboTka, ynpaBrieHne BepCUsMu:
EovHbin penosutopun npoekta. Cuctembl RCS, CVS. OpraHumsauus
Konnektnea paspabotumkoB: MaTpudHbii MeTOod, MeTOA [FaBHOro
cneuvanucTa, BepTUKaribHble WM TOPU3OHTaslbHble  KOOpAMHAaUUK
ynpasneHus npoektom. OCHOBHblE 1 BCMOMoOraTesnbHble nogpasgeneHus
M ux 3agadn. [OKyMeHTMpOBaHMWE: 3ajadn [LOKYMEHTUPOBAHUS.
CamogoKkyMeHTUpyloLWmeca nporpamMmMbl, coctaB AokymeHTauuun [10,
BHYTPEHHME M  MOMb3oBaTeNnbCkMe AOKYMeHTbl. ConpoBoXaeHue:
WcnpaeneHne owmnbok, BHECEHNE OOMOMNHUTENBHON (DYHKLMOHANBLHOCTH,
nosblweHne adpdektneHocTn. TpeboBaHnsa npegbsasnsemble Kk 10O u
AOKYMeHTauum  gns  peanu3auuMm  YCNewHoro  CONpPOBOXAEHUA.

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

WHTepdenca nonb3oBaTens: pewaemMble 3ajadn U CcpeacTsa.
LlenecoobpasHoctb u MeTagOpPUYHOCTb NHTepenca. Buabl
nHTepdencos. Cpeacrea asTomaTusaunm paspabotkm nporpamm: CASE-
cpenctBa. [lpyMepbl MHCTPYMEHTAlbHbLIX TEXHOSIOrMYEeCKUX CpeacTs:
RationalRose, ErWin.

B51.0.09

CucremMbl U TEXHONOIMMU MynbTUMeaua

BeegoeHve B npeamet. Llenb v 3agaun gucumnnuHel. Mctopudeckuin
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 npunoxenus OpenGL. BepwuHbl 1 NpUMUTUBGI.




OnpepeneHvne aTpubyToB BeEPLUMH. 3agaHne NpMMUTMBOB. YNpasreHue
paboton koHBenepa OpenGL. Cnucknm mn3obpaxeHun — Has3Ha4veHue,
co3faHue, ynpasneHue, ucnosib3oBaHune. NpeobpaszoBaHne KoopauHaT U
npoekumn. Cuctembl koopamHat B OpenGL. Bngosoe npeobpasoBaHue,
onpeaeneHne n ncnomnb3oBaHue. Npoekumn, Nx Buabl U NCNOSb30BaHME.
O6nacTtb BbIBOA4A M ynpaeneHue et. MaTtepmnansl. CBocTBa maTepunana.
OcselweHne. WctouHmkm cBeTa. Mopgenu ocBelleHus. TeKCTypbl.
MoaroToBka TekcTypbl. MeToabl HanoxeHna Tekctyp. Opyrne 6ubnuotekm
3x-mepHon  rpacdmkn. CxoactBo ¢ OpenGL. Bsaumopenctsue
rpadudeckon 6nbnmotekn ¢ annapaTHomn Yactoto. O630pHas Nekuns.

51.0.10

MeToabl uncdpoBon o6paboTKu curHanos

MpeobpasoBaHne aHanoroBbix curHanoB B UudpoBble. OCHOBHble
NOHATMA. [uckpeTmsaumnsa curHanoB. KBaHToBaHME CUrHanoB Mo YPOBHIO.
OpToroHanbHble npeobpasoBaHusa npu undpoBor obpaboTke cuUrHanos.
MpeacTaBneHns curHana ¢ NOMOLLbIO OPTOrOHarnbHbIX Npeobpa3oBaHUN.
dypbe — npeacraBneHne curHanos. Pypbe — NnpeacTaBneHme BpeMEHHbIX
nocnegoBaTenbHocTen. [uckpeTHble npeobpasoBaHus Pypbe. O630p
METOAOB BblYMCIEHNS OUCKpeTHoro npeobpasoBaHus Pypbe. MeTopg
ObicTporo npeobpasoBaHus Pypbe (BMNP). Hanbonee ynotpebutencHbie
npoueaypbl BlM®. [lNpumeHenne wmetopa bBIP. [OsyxmepHoe BI1d.
Anroputm  BuHOrpaga BblMUCIIEHMS OUCKPETHOro npeobpasoBaHud
dypbe. HecunHycompanbHble oOpToroHanbHble QyHKUuK. OnpegenexHve
yactoctn. @yHkumn Papgemaxepa wun Xaapa. OyHkumm  Yonuwa.
YnopsgoveHve no yactocty unu no Yonuwy. YnopsgodeHue no [Manu.
YnopsigoyeHne no Apamapy. [lpeobpasoBaHue Yonwa-Agamapa.

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

NMPOCTPAHCTBEHHbIX AaHHbIX. KoHBEpTMpOBaHWE NPOCTPAHCTBEHHbIX
AaHHbIX. [MepcnekTuBHble ¢opmaTtbl M CTaHAapTbl MPOCTPAHCTBEHHbLIX
AaHHbIX.

B1.0.11

TexHonorus npoceccnoHanbHOM Kapbepbl

O6bLwan xapaKkTepuCcTuka COCTOSIHUS U TEHOEHUMA pa3BUTUA pbiHKa Tpyaa
B Poccun n B munpe. CogepxaHnme NOHATUSA Kapbepa U ee BuAbl; aTanbl
Kapbepbl U ux cneunduka. MpvHUMNBLI NNAHUPOBaHUA U yNpaBrieHus
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: Llenun. lMpouecc NOCTaHOBKM JIMYHbIX
Luenen. TexHONorms roucka >XWU3HEHHbIX uenen. BrnusgHue nuyHbIX
ocobeHHoCcTen Ha BbIOOp Kapbepbl. YnpasneHue npodecCnoHarbHON
Kapbepon. TexHonormm ynpasneHmsi COGCTBEHHbIM BpPEMEHEM:  haKTop
BPEMEHN M ero 3HadeHue. [puHuunbl 3PPEKTUBHOIO MCNOSNb30BaHUS
BpemeHn. MeToapl ydeTa M aHanmMsa UCMNONb30BaHUS  BPEMEHMU
pykoBoautensa. Cuctema nnaHMpPoOBaHWUS NUYHONO Tpyga MeHemkepa.
TexHonmorMm  paumoHanusaumm  fMYHOrO  Tpyda  pyKoBoOAMTEnS.
KOMMyHMKaUMOHHbIE BO3MOXHOCTU CaMOMEHeMXXMeHTa.  YnpaBreHue
COBCTBEHHBIM UMNIKEM MEHEOKEpa.

B1.0.12

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




N OTNUYME 3HAHMW OT AaHHbIX. Tunbl 3HaHWW. MOHATUA O NpUKNaOHbIX
cuctemax uckycctBeHHoro wuHTennekta (CUW). ToHAaTne wuHxeHepun
3HaHUW.  OKcnepTHble  cucteMbl.  WHTennekTyanbHble  pobBoThl.
MpumeHenne CUW  Oona  npuHATMS  peweHnn npu  ynpasBrneHuun
Npon3BOACTBOM. Jlormyeckne n aBpuUCTMYECKME MeTOoAbl NpeacTaBeHus
3HaHuN. [NoHATME npeaukaTta, (OPMysbl, KBAHTOPOB BCEOOLLHOCTU U
CYyLLIeCTBOBaHMA. Jlornka XopHa kak OCHOBa 43blka JfIOMMYECKOro
nporpammupoBaHusa Prolog. CTpykTypa npaBun-npogykumin. YnpasneHue
BbIBOAOM B npoaykumoHHon CUN. MeToabl rnormyeckoro BbiBOAA:
npsmon n obpaTHbli. MeToabl npeacrtaBneHss U 06paboTkn HeYeTKUx
3HaHUN B NPOAYKUMOHHbIX cuctemax. [pumepbl CUI, nocTpoeHHbIX Ha
Moaensax npoAykuun. OCHOBHbIE MOHATUA CeMaHTUYeCKUX CceTewu:
npegcraBneHne OObLEKTOB W OTHOWEHWA Mexgy HuMKM B Buae
OpUeHTUpoBaHHOro rpadpa. AGCTpaKkTHble W  KOHKpPETHble  CeTw.
Anarpammbl npouenypHOro nNpeacTaBneHns ceMaHTUYeCcKUMU CeTaMU U
BbiBOAbl. [puknagHele CUW Ha ocHoBe ceMaHTU4eckux ceten. Ppenmebl
n obbektol. CeTn (penmMoB. IDKCNEpTHbleE CUCTEMbI: apPXUTEKTYpa,
OCOBEHHOCTN apXUTEKTYpbl HEMPOHHbLIX ceTen (0cobeHHOCTeNn MeToaoB
npegcraBneHnss M obpaboTkm 3HaHUK) OT OCOBEeHHOCTEN pellaemomn
3agaun. Tunbl 9KCMEPTHbIX cCUCTEM. JTanbl MOCTPOEHUA 3SKCMEPTHbIX
cucTeM: naeHTuukaums, KOHUenTyanusauus, dhopmanuaaums,
peanu3auusi, TecTtMpoBaHuMe. MeTtoabl  NpMOBpPEeTEeHUs  3HAHWUN.
Knaccudpvkauma metogoB no crnocoby obyyvyeHusi: aMnMpuyeckne wu
aHanuTu4eckune, no rnybuHe obydYeHns — CUMBOJSIbHbIE (MOBEPXHOCTHbLIE)
MW Ha OCHOBe 3HaHWh (rnybuHHbIE). Teopus HENPOHHbIX CceTewn.
MHorocrnonHble nepLenTpoHbl. CeepeHue JYHKLUMOHNPOBaAHNA
HENPOHHOW CeTU K 3ajavye MUHUMM3AUUKM LeneBon (PYHKUUKU. Anroputm
oby4yeHns obpartHoro pacnpoctpaHeHnsa owunbku. Mogenb Xondwmnga.
Mogenb KoxoHeHa. Mopgenb [pocbepra-KapneHTtepa. lNporpammHas wu
annapaTtHasi peanu3auum HempoHHbix cetem B CUWN. TMpumeHeHue
HENPOHHbLIX CeTen. TexHonorMM peanu3auuMmM HEWpPOHHbIX CceTewn,
dpenmBopkn. NpoekTnpoBaHMe N peanusauus CUCTEMbl pacno3HaBaHUA
00pa3oB Ha OCHOBE HEMPOHHOW CETMU.

B1.0.13

MeToabl pacno3HaBaHusi o6pa3oB

Obwaa xapaktepuctuka npobnembl pacno3HaBaHMsi 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 3ajay aHanmsa OaHHbIX.
Knaccudgumkatopbl. PopmanbHas nNOCTaHOBKa 3agadn pacno3HaBaHuWs
obpasos. NpusHakn 1 knaccudukaTopsl. Knaccudpukaums ¢ obyyeHnem u
6e3 o00y4yeHnda. Pewarwowme dyHkumn. Knaccudpmkaums obpasoB c
NOMOLLBK YHKUMIA paccToaHndA. Knaccudumkaums obpas3oB C NOMOLLbHO
dyHKunn npasgonogobus. Obyyaemble knaccudukatopbl 06pasos..
HeTtepmuHuctckmn nogxoa. OO6yvaemble knaccudumkatopbl 06pasos.
Cratuctnyeckmn nogxopn. lNMokasatenn addeEKTUBHOCTM pacno3HaBaHUS.
MHpopmaTmBHble napameTpbl. ANropuTMbl  pacno3HaBaHua 06pasos.
MeToabl pacrno3HaBaHus, OCHOBaHHbIEe Ha CpaBHeHUN C 3TarnoHoMm. Mepa
©1nM30CTH, OCHOBaHHas Ha NOMCKe ONTUMAasbHOro NyTH Ha rpade. 3agaya
CpaBHEHUA KOHTypoB. CTaTUCTMYeCcKMe MeToObl. JNEeMeHTbl Teopun
CTaTUCTMYECKMX pelleHMri B pacrno3HaBaHum obpasoB. banecoBckun
nogxod. [OuCKpUMUHaAHTHble YHKUMM W MOBEPXHOCTU pPELUEHUS.




HenpoHHble cetn. Anropntm nepcentpoHa. Knaccudpumkaums HEMPOHHbIX
ceten. Mopgenb HeWpoHHOM ceTn C obpaTHbIM pacnpocTpaHeHNeM
owunbkun (back propagation). HenpoHHble cetn Xondunga n XamMMuHra.
CTpyKTypHble W CUHTakcudeckne metoabl. Metoabl npepobpaboTku.
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.  LWymonogaeneHne. CeepTka u

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

MHoromacwTabHbIn noaxoa. NoHaTne TodevHom ocobeHHoCTU. [leTekTop
yrnoB Xappuca. [etektopbl obnacten. [JeckpunTopbl OCOBEHHOCTEMN.
SIFT. OueHka napameTpoB Mogenen. NoHsATMe reoMeTpu4eCcKon Mogenu
N noaroHka napameTpoB. DLT-metog ona nuHMA 1M npeobpasoBaHu,
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 un3obpaxeHu nogbmu. ansa NpusHakm kateropmsaumm
n3obpaxeHun. Knactepusaumns «MeLLok crioBy». BelgeneHne o6bekToB Ha
n3obpaxeHunax. MeToabl Ha OCHOBE «Melwka crnoB». [MUcTorpammbl
OPUEHTUPOBAHHbLIX rpaaneHToB. MNMouck nuuy — mMeToabl, OCHOBaHHbIE Ha
Viola-Jones. bByctuHr. Kackagbl knaccudumkatopoB. Nonck nsobpaxeHus
no cogepxaHumo. MeToabl WHAOEKCMpPOBaAHUSA un306paxeHun. [louck
nonyaybnukaTtoB. CxaTtne nsobpaxxeHumn, xaw-OyHKUNN.

Yacmsb, ¢ghopmupyemasi y4YacmHukKamu obpa3oeamesibHbIX
OomHouweHut

b1.B.01

PdPunocodckue NpodrnemMbl HayKn U TEXHUKN

Hayka, nosHaHue. Hayka kak npodeccnoHanbHaa [OesaTenbHOCTb,
KpUTEPUM HAy4yHOro 3HaHWUA, OOBLEKT © npegMeT ryMaHUTapHbIX
€CTECTBEHHbIX N TeXHUYECKUX Hayk. [1peanochbifiku CTAaHOBNEHUSA HayKu.
OTnuumne HayyHOro MO3HaHWA OT ApyrMx BUOOB MNO3HaBaTESIbHOW
nesaTenbHOCTU. Hayka kak npodyeccmnoHanbHaa gesatenbHocTb. Kputepum
Hay4YHOro 3HaHuSA. NoHATME TEXHUKU, TEXHUYECKNE 3HAHUS, HanpaBeHus
N TEeHOEHUUM pasBuUTUA PUNOCOPUN TEXHUKU, TEXHUYECKON Teopuun wu
cneunduka TEeXHUYeCKoro 3HaHus, ocobeHHOoCTH TEXHUKN.
CunctemoTexHuka, yrnpasreHus TEXHUYECKUMU cucTemamum.
AKcuomaTudeckun MeTod, MeToabl U NPUHUMMABI B NOCTPOEHUM
€CTeCTBEHHOHay4YHOW Teopun. HayyHo-TexHMyeckas KapTuHa Mupa.
Knaccuyeckas uHXeHepHass AedaTenbHoCTb. CUcTemMoTexHU4eckoe W
coumoTexHn4eckoe npoektnposaHne. Cuctema "4enosek - npupoga -
TEXHUKA". INUCTEMONOMMYECKUI KOHTEKCT KOMMbIOTEPHOW PEBOOLMMN.
McKkycCcTBEHHbIM ~ uHTENnekT.  WCTMHHOCTL  3HaHuW.  [uanektuka
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

XapakTepucTuku Hay4yHoro ctunda. AkagemMumyeckui QUCKYpC Kak cpeacTBo
npegcTaBneHus pesynbTaTtoB HayYHbIX pa3paboToK. Tunol




akagemuyeckoro nucbMa. CopepxaHue U CTPYKTypa Hay4yHOW cTaTbu
(IMRAD): ocHOBHble NpaBuna, OTNMYUTENbHbIE YEPTbl, TUMOBbIE KNULLEe.
pamMmaTu4eckne n CTUIMCTUYECKME HOPMbI HannMcaHuUs Hay4yHOW CTaTbw.
Pasgenbl «BeepeHune», «Metogbl», «PesynbTaTbl», «3akroyeHue» W
«AHHOTaAUMS» KaK KOMMOHEHTbl HayyHon cTtatbu. CopepxaTesnbHble,
KOMMO3WNLUMOHHbIE U  A3blKOBblE OCOBGEHHOCTU  AaHHbIX  pasgesnos.
>KaHpoBo-cTuneBble 0cobeHHOCTH YCTHOW npeseHTaumm B
akagemuyeckoMm auckypce. lNpasuna odopmneHna cnavgos. CtpaTterum
N TaKTUKN BeOeHUs HayyHOW AUCKYCCUW, B TOM 4YUCMe OTBETOB Ha
HeyoOHble N HeyfayHble BONPOCHI.

b1.B.03

Cneupaspgenbl ad¢puHHON, NPOEKTUBHOM WU BbIYUCIIUTENIbHOWU
reomeTpumn

OcHoBHble reomeTpuyeckme @OpPMbl U MNPUHUMMN  [ABOWCTBEHHOCTMU.
OCHOBHblE ~ MOHATUSE ~ MHOFOMEPHOW  reoMeTpun:  MHOroMepHoe
NPOCTPAHCTBO W MOAMPOCTPAHCTBO. [IpOEKTMBHbIE COOTBETCTBUS B
dopmax nepBon CTyneHn (OCHOBHble nonoxeHuns). [lpoekTnBHbIE
npeobpasoBaHMss NIIOCKOCTU (koppenauus). MoaenupoBaHMEe MHUMbIX
3N1EMEHTOB: KpaTKuUi NCTopuveckmin 063op; NOHATME KBagpaTUYHOIO Nons
(meTpuyeckass 1 NpoekTnBHasas Moaenb). HeeBknnaoBbl addUHHbIE U
MeTpudeckne reometpun: adpduHHbIE  KOnnMHeauumn;  adduHHas
Knaccudukaumsa KpuBbiX BTOpPOro nopsigka. Metpuyeckue KonnuHeauuw;
noHsatTMe abcontoTa; NpPOeKTUBHas Mepa oTpe3ka M yrna. Teopus
NOBEPXHOCTEWN. MaTemaTunyeckas Moaenb NOBEPXHOCTEN.
AHanuTn4yeckme nOBEPXHOCTU [AOBWXKEHUA. JlMHendaTble MNOBEPXHOCTMW.
O630p 1 onucaHue CnnamHOBbIX NMOBEPXHOCTEW: MOBEPXHOCTU JpMUTA.
AHanuns n Bu3yanunsaumsi CnnanHoOBbIX NOBEPXHOCTEN.

b1.B.04

MporpammHoe obecneyeHune ] TeXHU4eckue cpencrtea
KOMMbIOTEPHOU rpadukm

KomnbloTepHas rpadmka kak noagcucteMa B cuctemax bonee BbICOKOroO
ypoBHa (ACHW, CAINP, ACTIIM wn pgp.). AnnapatHoe obecneveHve
KomnbloTepHonM  rpadmk.  [eomeTpuyeckne  npeobpasoBaHus U
MogenupoBaHne. MaTtemaTtudeckoe obecrneyeHne  KOMMNbIOTEPHOWN
rpacovikn. BeegeHne B reomeTtpuyeckoe mogenuposaHue. lNpuknagHble
nakeTbl KOMMNbOTEPHOW rpadukn. BBegeHne B pacTpoByko rpaduky.
OcHoBbl naketa pacTtpoBon rpadukn Adobe Photosop. BBeaeHune B
BEKTOpPHYO rpadumky. [laket CorelDraw. OcHOBbI TpexmepHoro
NPOEKTUPOBaAHUS B CUCTEME AutoCad. 3OnemeHTbl TpPEXMEPHOro
mogenupoBaHuss B nakete AutoCAD. [loBepXHOCTHble OObLEKTHI.
OnemMeHTbl TPEXMEPHOro MOAENMPOBaHMUS B NakeTe AutoCAD.
TBepgoTensHoe MOAeNupoBaHMe. TexHunyeckne cpeactea
KomnbtoTepHou rpacdmkn. OCHOBHbIE NOHATUA N onpenenenHuns. Mctopus
pa3sutusa. Obrnactn npumeHeHus. Pewaemble 3agayun. Knaccudgukaums
cuctem u naketoB KI. Knaccudukauma, npuHUMnbl  peanunsaumm,
OCHOBHbIE XapaKTEPUCTUKN, NpPeuMMyLlecTBa U HegOCTaTKU TEXHUYECKUX
cpegctB KI. Peanusaums cpedcTB BEKTOPHOM W pPacTpoOBOW rpadouviku.
CranpapThl n dopmartbl reoMeTpu4ecKoro MOAENMPOBaHUSI.
padomyeckne opmatbl. [eomeTpuyeckoe MoOenupoBaHWE  Ha
NIOCKOCTU.  ANMropuTMbl  pPELUEHUA  OCHOBHbIX ~ METPUYECKUMX U
NO3ULMOHHBIX 3adad, UX nporpammMmHasa peanusaumd. Bugbl mogenen.
AnroputMbl POPMMPOBAHNSA MPOCTPAHCTBEHHBIX OOBLEKTOB. ANTOpPUTMBbI
CMHTE3a  MoenenW  COCTaBHbIX  MPOCTPAHCTBEHHbIX  OOBLEKTOB.
Mynbtumegma TexHonormn. QOCHOBHbIE TMOHATUS W onpefeneHuns,




Knaccudukaumns, OCHOBHbIE XapaKTEPUCTUKN, JOCTOMHCTBA U HEJOCTaTKN
naketoB. ABTOpCkMe cucTeMbl. TpexmepHaa rpadwuka. OCHOBHble
NOHATUA TpexmepHon rpadukn. OCHOBHble QYHKUMM BMBNMOTEKM
OpenGL. Mpnembl nCnonb3oBaHUA.

b1.B.05

FeomeTpuyeckoe MoagenupoBaHue U BU3yanusauusi 06 LeKToB

leomeTpnyeckas mogenb. Mopgenb, oTobpaxatowass reomeTpudeckmne
cBOWUCTBa o0bekTa, reomeTpuyeckoe MoenupoBaHue. 3D
mMoaenupoBaHue. Co3gaHue reoMeTpuyeckux Mogenen u onepupoBaHue
UMM B rpouecce CuHTe3a reoMeTpunm NPOEeKTUpyeMbIX U3L4enui;
ob6bemMHaa mogenb. eomeTpuyeckas Mogernb, B KOTOPOW B SIBHOW hopme
cogepxatca cBedeHuMs O MNPUHAONEeXHOCTM  SfeMeHTOB  JeTanu
BHYTPEHHEMY WNN BHELWIHEMY MO OTHOLWIEHUK K HeW MNpOCTPaHCTBY.
basoBble anemeHTbl popmMbl. ['eomeTpuyeckas MoLesnb NPocToro Tena,
BXOAsLLAs KaK aneMeHTapHas 4acTb BO MHOIMMe reomeTpuyeckue mogenm
bonee CMOXHbIX KOHCTPYyKUMKW. [locnenoBaTenbHOCTU  NPUMEHEHUS
onepaumn MeToda  KOHCTPYKTMBHOM  reoMeTpuu npu  CO3gaHuu

reomMeTpu4ecKomn Moaenu. 'eomeTpunyeckoe MogennpoBaHue,
OCHOBaHHOE Ha 3agaHun uHdopMauuM O Hanuynu, pasMepe U MecTe
pacnonoXxeHusi 3M1EMEHTOB n3genvs. MeToabl NOCTPOEHUS

NMOBEPXHOCTHbIX Moaenen. OnpeaeneHne Npu3HaKkoB OTHOLUEHUS MEXay
obbekTammn, abCcTparMpoBaHHOIO OT reoMeTpuyeckMx pasamepoB. MeTtoapl
npeacraBneHns nosepxHocten. MogenupoBaHne ahekToB OTpaxKeHus
cBeTa OT MOBEPXHOCTM 0ObekTa B reoMeTpunyecknx mogensx. Cnocoobbl
BbINOJSTHEHUSA NpoLeayp CO34aHNs peHAepuHra.

b1.B.A4B.01

Hucuunnunbi no ebi6bopy 61.B.4B.01

b1.B.1B.01.01

TexHONorum pas3paboTkn MOOUNbHBLIX NPUITOXKEHUN

[MoHATME MOOBUMBHBLIX MNPUNOXEHUA. Buabl MOOGUIBHBIX MPUNOXEHUIA:
MOOUIbHBIE  CalTbl, BeD-NPUIOXEHUS, TMOPUAHBIE  MPUNOXEHWS,
HaTUBHbIE NMPUNOXEHUS. APXUTEKTYPaA MOOUIBbHBIX NPUTOXEHUI. A3bIKA 1
cpedbl pa3paboTkM MOOUMbHBIX MNPUNIOXEHUW. JTanbl  pas3paboTku
MOBGUIbHBIX npunoxeHun. [locTtaHoBka 3agayn. Bwibop nnatgopmbi.
lMpoekTnpoBaHne n paspaboTka gusarHa U apxuTekTypbl. MangnanHbl.
MakeTbl. [padudeckme  pecypcbl. [lepegada B paspaboTky.
[MpoekTnpoBaHne OU3HEC-NOrnKK, paspaboTka NporpaMMHbIX MOAYMEn,
pabota ¢ API, vHTerpauma c Opyrumm cuctemamn. TeCTUpoBaHME WU
oTnagka MoOUMAbHOro npunoxeHusi. WMcnonb3oBaHWe CepBUCOB ASIS
TecTMpoBaHus. PasmellieHne TroToBOro MOOMMABHOIO  MPUIOXEHUS,
MOHUTOPWUHI  cKaumBaHus. CepBUCbI  MOHUTOPWHrA,  CTaTUCTMKA.
[MpoaBmxkeHne MOBUNBHOIO NPUNOXKEHUS.

b1.B.01B.01.02

TexHonorum paspaboTKn KNUEeHT-CepBepPHbIX MPUITOXKEHUN

[MoHATME KNUeHT-cepBepPHON apXxMTekTypbl. Cpeabl pa3paboTKu KIMEHT-
CepBEpPHbIX NPUNOXeHUN. [loHATME CcepBEepHOro nporpaMMMpOBaHUS:
TepMUHoOMorma, knaccudukaums, BO3MOXHOCTU. ApxuTektypa Beb-
cepBepa, Npouecchbl B3aMOAENCTBUSA MeXOy CepBepoM U web-cantom.
O630p cepBepHbIX A3bIKOB  nporpammupoBaHnsa.  CoBpeMeHHble
PpPENMBOPKN: HasHayeHue, BuUAbl, (QYHKUMOHANbHbIE BO3MOXHOCTMW.
Crangapt CGI, cueHapun. CoOBpeMEHHble TexHOMormm paspadboTku
cepBepHblx cueHapueB. REST-B3aumopencteme. CepsepHble CYB[.
[MpoekTnpoBaHne U1 peanu3aumss KIUEHT-CEPBEPHbIX MPUIOXEHUN.
lMpoekTnpoBaHne wn peanu3aumsi MOOWUMBbHBLIX W  KIIMEHT-CEPBEPHbIX
NPUITOXEHUN ANga yCTpONCTB noA ynpasneHvem Android.

YnpaBneHne npoektoMm  paspaboTkm  npunoxeHun. PaspaboTka




TEXHUYeCcKon [AokymeHTauun. TecTuposaHne un oTtnagka. OueHka
yaobcTBa ncnonb3oBaHus. [NpoeKTHbIN NPaKTUKyM

b1.B.A1B.02

Hucuunnunxbi no ebi6bopy 61.B.[1B.02

b1.B.4B.02.01

MopgenupoBaHue 6usHec-npoueccoB

MNoHaTne BusHec-npouecca. CsowcTBa BGr3Hec-NpoLueccos.
Knaccudpumkaums 6usHec-npoueccoB. OCHOBHble 3neMeHTbl npouecca.
MoHaTne ceTn GuaHec-npoueccoB. [poueccHbIM Noaxon U NpoLeCcCcHOo-
OpMEeHTUpOBaHHAA opraHu3aumda. CpaBHUTENbHAS  XapakTepucTuka
npoueccHoro 1 (PyHKUMOHANbHOrO  MNOAXOAOB B OpraHuMsauuu
AeaTenbHOCTU npeanpuaTtus. YnpaeneHne 6GusHec-npoueccamu. BPM.
OTpakeHune nNpoLecCcHOro noaxoaa B MexayHapoaHbix ctaHgapTax. Lukn
Aemurra (PDCA-umkn). Metoguka 6bicTporo aHanu3a peweHus (FAST),
OeHYMapKNHr npouecca. [MepenpoekTupoBaHue npouecca,
PEVHXUHUPUHT npouecca. OCHOBHble nogxoabl WM cTaHAapTbl K
MoAenupoBaHuio BusHec-npoueccoB. NoHATME MoaenupoBaHus GuaHec-
npoueccoB. JTarloHHas MoAenb OUEHKM U aTTectaumm npoueccoB
XM3HEHHOro UuKra NporpaMmmHbIX CPeacTB U MHAOPMALMOHHBLIX CUCTEM
no MCO/M3K TO 15504. PedepeHTHas mogenb SAP/R3. Mogenb eTOM
(Enhanced Telecom Operations Map). Mogens SCOR (The Supply-Chain
Operations Reference-model). Mogens APQC PCF (American
Productivity and Quality Center Process Classification Framework).
MeTogonornn mMoaenupoBaHusi OusHec-npoueccoB. MoaennpoBaHue
npoueccos B Hotauum DFD. MopgenupoBaHue npoueccoB B HoTaumu
IDEFO. MogenuposaHue npoueccoB B HoTauun IDEF3. MogenupoBaHue
npoueccoB B HoTaumm ARIS. lNporpammHbie cpenctBa MOAENUPOBaHUSA
ousHec-npoueccoB. OCOBEHHOCTM MNPUMEHEHUA  MHCTPYMEHTasbHbIX
CpeacTtB  MoaenupoBaHusi BusHec-npoueccoB. MeTtoamkm onucaHus
pasnuMyHbIX NpeaMeTHbIX obrnactenm OeaTenbHOCTM  OpraHuM3auuu.
Mogoxoobl K OMMCaHUID  OpraHM3auMOHHOW CTPYKTypbl. [logxoabl K
ONUCaHUID NpeaMeTHbIX obracTen OeATenbHOCTU opraHu3auun (uenwu,
npoayktbl, T-cucTeMbl, AOKYMEHTbI, OaHHblE, TEXHUYECKNE PECYPChbl).
MeTogbl aHanu3a OusHec-npoueccoB. KOHTPONb UM MOHWUTOPWUHT
npoueccos. [lokasaTenu npouecca u pesynbrara.

b1.B.01B.02.02

YnpaBneHue XU3HeHHbIM LUKIIOM UMH(OPMaLMOHHO-aHANUTUYECKUX
cuctem

MoHaTue mHdopMaumoHHo-aHanuTu4eckon cuctemsl (MAC): cTpykTypa,
NPUNOXeHns, 0COBEHHOCTN NPOEKTUPOBaHMA U paspaboTkn. CTpykTypa
OAHOMONb30BATENLCKOW W MHOrOMosb30BaTENbCKOW,  Manon U
kopnopaTtusHon WAC, nokanbHon n pacnpegeneHHon WMAC, cocTtaB U
HasHayeHne noacuctem. OCHOBHble  OCOBGEHHOCTU  COBPEMEHHbIX
npoektoB MAC. Otanbl co3gaHmsa UAC: dopmupoBaHne TpeboBaHun,
KOHUENTyanbHoe  NPOEKTUpOBaHWe,  crneumdmkauma  NpUNoXKeHUn,
paspaboTka Mogenen, MHTerpauusi U1 TecTMpoBaHne UHPOPMALNOHHON
cuctembl (UC). MeTtogbl NPOrpamMMHON WHXEHEPUN B MPOEKTUPOBaAHUU
NC. XusHeHHbIn uukn nporpammHoro obecnevenns WC TloHATne
*n3HeHHoro umkna MO UC. Mpouecchbl XM3HEHHOrO LMKMA: OCHOBHbIE,
BCMomoraTesibHble, OpraHu3aunoHHole. CopepxaHve U B3aMMOCBS3b
npoueccoB Xu3HeHHoro umkna MO NC. Moaenu »xun3HeHHoro uukna MO:
BoAoOMNadHas MoAenb, MoAenb ObiCTpon paspaboTkm npunoxeHun, V-
obpasHaa mogenb, nowaroBas MoAenb, cnupanbHas mogens boawma,
npoToTUNHaa Moaenb, TexHonorun Agile. OnucaHue a3 >XM3HEHHOro
yukna MO: koHuenTyanuasaumsa npoekta MO, nnaHnpoBaHme pa3paboTkuy,




paspaboTka TpeboBaHnn, npoektnposaHme [10, kogupoBaHne W
oTnagka, CUCTEMHOe TeCcTupoBaHue, conpoBoxaeHne. CTaHOapTHbIN
npouecc paspaboTkm  nporpamMmHoro  obecneuveHnda.  CTpykTypa
cTaHgapTHoro  npouecca. PacnpegeneHve  OTBETCTBEHHOCTM B
Konnektmee paspabotumkoB [10. [pynna npouecca. [lacnopt
CTaHAapTHOro npouecca. PernameHTaumsi npoueccoB NPOEKTUPOBAHNS B
OTEeYEeCTBEHHbIX W MeXAyHapoOHbIX cTaHgapTax. MeHemKMeHT B
pa3paboTke nporpaMMmHbIX CpeacTB. HanpaBneHus peaTenbHOCTH
MeHegxepa. PyHKUMOHAmNbHbIE PONM B KONMeKTuBe paspaboTynKoB.
OnpepeneHne yHKUUIN, BbINOMTHAEMbIX COTPYAHUKaMU B XO4€e pasBUTUS
NpoeKTa U TUMWYHbIE ANSA NPOrpaMMHbIX MPOEKTOB PoSiv pa3paboTymKoB;
ponn, KOTOpble MOryT COBMeELLaTbCA MNpU  BbINOSIHEHMM MpOEKTa.
TexHonornu ynpasneHuns xxm3HeHHbIM uuknom NAC.

Bnok 2

NMPAKTUKA

O6s3amenbHas Yacmb

B2.y

YyebOHas npakTuka

62.0.01(Y)

O3HakomuTenbHasa npakTukKa

Bud npakmuku: y4ebHas.

Cnocob nposedeHus: cTaumMoHapHasi, Bble3gHasi.

®opma rnposedeHus nNpakmuKku. OUCKPETHO.

CuctemaTtumsaumns, paclmpeHne u 3akpensieHne npogeccMoHarnbHbIX
3HaHuU, oOOCHOBaHWe BbIOOpa METOAOB HAy4YyHOro uccnegoBaHus,
dopmynupoBaHMe LUenn, 3agad uccnegoBaHWs, COCTaBrieHMe nraHa
uccneposaHnda. Cbop, obpaboTka, aHanM3 M cuctemaTmsaums Hay4vyHo-
TeXHM4Yeckon WuHdopmaumm no TemMe wuccnegosaHus. [logrotoBka
TemMaTU4ecKoro HayvHo-TexHudeckoro o63opa nybnukaumm no Teme
nuccneposaHus. [poBegeHne nNaTeHTHbIX WCCMeAoBaHMM C  Uenblo
obGecneyeHnsa nNaTeHTHOM YMCTOTbl HOBbIX paspaboTok. PaspaboTka
PU3NYECKMX, MaTEMATUYECKMX N KOMMBIOTEPHBIX MoAenen uccnegyemblx
npoueccoB, Mogenen n obbekToB, OTHOCALLUMXCA K NpodecCnoHasribHON
cpepe. CoBeplieHCTBOBaHMEe UM paspaboTka MeToOooB aHanuaa
nHdopmMauumn no pabote obopygosaHus B ob6nactu cuctem Mmynbtumeauna
N KOMMblOTEpHOM rpacukn. CpaBHEHWE MNOSyYEHHbIX pPe3yrbTaToB
nccnepoBaHMst € OTEYECTBEHHbIMU UM 3apybexHbiMM  aHanoramm.
MoaroToBKa Hay4YHO TEXHUYECKNX OTYETOB, 0630poB. POPMON OTHETHOCTU
ABNSETCA OT4YET O MNPOXOXAEHUN  MNPAKTUKW,  KOTOPbIA  MOXET
npeacraBnATe cobon pesynbTaTbl 0630pa nutepatypbl N0 TemaTuke
nccnegoBaHWi, PYKOMWCb  CTaTbW, HaMpaBfeHHOM B MevyaTb Wnn
onybnukoBaHHOW. Bua KOHTPONsi — OTYET MO NPaKTUKe, 3a4eT C OLLEHKON.

B2.M

n pon3BoaCTBeHHaA NpPakKTukKa

52.0.02(N)

Hay4Ho-uccnegoBaTenbckas paboTa

Bud npakmuku: npon3BOACTBEHHAS.

Criocob nposedeHus: cTaumMoHapHasi, Bble3gHasi.

®opma rposedeHuUs NPakKmMuKu: OUCKPETHO.

OsHakomneHne ¢ ocHoBaMu K cneumdukon dyayuien oeaTenbHOCTU Mo
BblOpaHHOM npodpeccun; 3akpenneHne TeopeTUYEeCcKUX 3HaHUA Wn
npoBedeHNEe Hay4HbIX MCCNefOBaHUM B OCHOBHbIX MPOMeCcCrMoHarnbHbIX
obnactsx; nonydeHne HaBbIKOB MCNOMb30BaHMS  COBPEMEHHbIX
MYNbTUMEANNHBIX TEXHONOIrMI ANA Npe3eHTaunm MatepmanosB AoKnaaa u
npyv HanucaHum n ocopmreHnn craten. B xoge NpakTUKM MarucTpaHThbl
onpenenaiT obbekT M npegMeT UccneaoBaHWsl;  CaMOCTOATENbHO
dopMynuMpyloT Uenb W 3agayuM  HayYHO-MccrnegoBaTenbCkux pabor;




00OCHOBbIBAOT aKTyanbHOCTb BblOpaHHOW Tembl. CaMoCTOoATENbHO
BbIMOJSTHAIOT MCCNeAoBaHUA No TeMe MarmcTepckon aucceprauuu; BeayT
MOUCK MWCTOYHUKOB JNMTepaTypbl C MpUBIIEYEHNEM COBPEMEHHbIX
WH(POPMALMNOHHBIX TEXHONOrMn; OPMYNUPYOT W pellarT  3agaudu,
BO3HMKaKOLWNE B MpoLecce BbINOMHEHNA Hay4YHO-UCCeaoBaTebCKON
paboTbl; afjekBaTHO  BblOMpaloT  COOTBETCTBYHWOLUME  MeTOoAbl
nccnefoBaHnss ucxoad M3 3agad TeMbl MarMcTepckon auccepraunu;
NPUMEHSAIOT  COBPEMEHHbIE  MHGOPMALMOHHbIE  TEXHOMOMMU  NpU
opraHMsaumMm U NPOBEAEHUN HayYHbIX WUCCNeaoBaHWA; NPOBOAAT
cTaTuCTMyeckyto 06paboTKy aKCnepmMeHTanbHbIX AaHHbLIX, aHaNM3npyrT
pesynbTatbl M NPeacTaBnslOT WX B BuAe 3aBepLUEHHbIX Hay4yHO-
nccnepoBaTenbCKkux pa3paboTok (0TYeTa No Hay4YHO-UCCreaoBaTENbCKON
paboTe, Te3MCOB [AOKNagoB, HAy4yHOM CTaTbW, KypCOBOW paboThl,
BbIMYCKHOM KBanudmkaumoHHon paboTbl).PopMoOn OTHETHOCTU SBNSIETCA
OTYET O NPOXOXAEHWUU MPaKTUKK, KOTOPbIA MOXeT NnpeacTaBnsaTb cobon
pesynbTaTtbl 0630pa nMTepaTypbl N0 TEMATUKE UCCIEAOBaHUN, PYKOMNUCH
cTaTbu, HanpaBfieHHOW B NeYyaTb unu onybnukoBaHHoW. Bug koHTpons —
3a4eT C OLEHKOWN.

52.0.03(MNxA)

MpepannomHan npakTuka

Bud npakmuku: npon3BOACTBEHHAS.

Cnocob nposedeHus: cTaumMoHapHasi, Bble3gHasi.

®opma rposedeHuUs MpakmMuKu: OUCKPETHO.

MpepovnnomMHas npakTuka npegHasHadeHa ans cbopa AONOSHUTENbHbIX
NPOM3BOACTBEHHbLIX MaTepuarioB U WX aHanui3a, odqOpMIEHUss W
anpobaunn Hay4yHbIX UCCNegoBaHWA B pamMKax MOArOTOBKU BbIMYyCKHOM
kBanuukaumoHHon paboTel. PopmmpoBaHme obbemMa UCXOOHbIX AaHHbIX
ANS HanucaHus BbINMYCKHOW KBanugukaunoHHon paboTbl (Marmctepckomn
auccepTtaumm), NOUCK U U3ydeHWe BO3MOXHbIX MeTogoB 06paboTku n
aHanmsa 3Toro obbemMa M NOoSyYeHHbIX pes3ynbTaToB, 0606LieHne un
COBEPLUEHCTBOBAHME OMblTa CaMOCTOATESIbHOrO pPELUEHUsT peanbHOM
TEXHUYECKON 3a4aun U UCCReaoBaHUSA akTyanbHOW HaydHOW npobnemel,
BbIMOSIHEHNE BbIMNYCKHOW KBanudukaumoHHon paboTbl (MarMcrepckou
anccepraumn).

Mo wuTOram npoXoXAeHus npeaauniioMHOM MPakTUKKM  MarnucTpaHT
3awmilaeT oTyeT 1 nonyyvaet anddepeHUnMpoBaHHbIN 3a4eT (C OLLEHKON).

oTA

PAKYJIbTATUBDI

oTA.01

HerocymapctBeHHOe neHCMOHHOe ob6ecne4vyeHne B OAO"PXO"
MpaBoBble U OpraHn3auMOHHO-3KOHOMMYECKME OCHOBbI  CO34aHus,
perncTpauum, NNLUEH3NPOBaHUSA n YHKLNOHNPOBAHMUSA
HerocygapCTBEHHbIX NEHCUOHHbIX doHA0B. DyHKUMM
HerocyapCTBEHHOro  MEHCUMOHHOro  poHAa. MpaBuna  oHaa.
[MeHCcHoHHblIe ocHOBaHWA. MeHCUOHHBLIN foroBop. Cy6beKTbl U Y4aCTHUKN
OTHOLIEHMA N0 HerocyaapCTBEHHOMY MEHCMOHHOMY obecneyeHunio.
NCTOYHMKN N mMeToabl (POPMUPOBAHUSA MMYLLIECTBA HEroCy4apCTBEHHOMO
NeHCMOHHOro gooHaa. lNeHCMoHHbIe pe3epBbl U NEHCUOHHbIE HAKOMNEeHUS.
Buobl NEHCMOHHLIX CXEeM W WX NPUMEHEHWE B  MNpPaKTUYECKOW
AeATerIbHOCTU HerocyaapcTBEHHbIX MEeHCUOHHbLIX hoHAOB. Pa3melleHne
CpencTB NEHCUOHHBIX Pe3epBOB U MHBECTUPOBAHNE CPEACTB MEHCUOHHbIX
HaKoMNJIeHUN. PerynuposaHue AeATensHOCTn B obnactu
HEerocygapCTBEHHOrO  MEHCUMOHHOro  obecneveHus, obsa3aTeribHOro
NMEHCMOHHOrO0 CTpaxoOBaHWs, HaA30p M KOHTPONb 3a yKa3aHHOW
AeATeNbHOCThIO.




&TA.02

TexHUKa nybnnyYHbIX BbICTYNNEHUA N Npe3eHTauun.
MoHaTue opatopckoro uckyccrea. Opartop u ero aygutopus. lNoarotoeka

1 npousHeceHune pedn. MNonemuyeckoe macTepcTBo. [peseHTaummn Kak
3NeMeHT NyGNNYHOTO BbICTYMNNEHNUS.




