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AHHOTaUMM (KpaTKoe copepKaHMe) AUCLUMNNKH (Moaynen), NpakTuK,
npoceccuoHanbHbIX Moaynen
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Bnok 1 ancuuninuHbl (moaynm)
O6s13amenibHasi 4acmb
B51.0.01 [JlononHuUTenbHbIe rnaBbl BbiCLLeW MaTeMaTUKU

OnemMeHTbl  MaTemMaTU4ecKOW  CTaTUCTUMKU:  MeToabl  0BpaboTku
pe3ynbTaToB HabnaeHUN, LOBEPUTENbHbIE NHTEPBArbl, CTaTUCTUYECKAs
npoBepKa CTaTUCTUYECKUX TMNnoTes, dNeMeHTbl perpecCUOHHOro aHanuaa,
MeTO[ HauMeEHbLUMX KBaapaToB, HENMHEWHbIN U B3BELLUEHHbIM MeToAbl
HaMMeHbLUMX KBagpaToB. JInHeMHOe nporpaMmmupoBaHue (TpaHcnopTHasa
3ajadva, 3ajada O pacnpefeneHunm pecypcoB W nMraHe BbinNycka
npogykuuun). HenuHenHoe nporpammMmmpoBaHne (MeTod MHOXUTENeu
INarpaHxa). OnemeHTbl TeopuM MacCOBOro OOCNYXMBaHUSA: OCHOBHbIE
NnoHATUS, ypaBHeHus KorimoropoBa [nONA BEPOATHOCTEM COCTOSIHUN,
o1HanbHbIe BEPOSATHOCTN COCTOSAHUMN.

B1.0.02 KomnbloTepHble, ceTeBble U UHPOPMALIMOHHbIE TEXHONOIMU

BeeneHne B npegmeTt. CoBpeMeHHOE COCTOSIHWME YPOBHSA M HanpaBneHun
pa3BUTUSA BbIYUCIINTESNTBHON TEXHUKN U TEXHONOMMW. TeHaeHUun pasBuTng
BbIYMUCIIUTENBHON TEXHUKU U TEXHOSIOrMn. TexHOonorum BUpPTyarbHOMW,
AOMOSTHEHHOW W CMewaHHoM peanbHocTn. ObnadHble TEXHOMOrmu.
TexHonormm «OonNbWMX AaHHbIX». TexHonormn loT. TexHonorum
NCKYCCTBEHHOro uHTennekrta. MawuHHoe obyyeHue. HenpoHHbie ceTw.
TexHonorun pacnpegerieHHbIX peecTpoB. TexHonorus BupTyanusaumu.
[eonHpOpMaUNOHHbIE  TexHonormn.  TexHornoruM  pacnpegeneHHou
06paboTkn AaHHbIX. ApXuMTEKTypa W cTaHAapTU3aumsa KOMMbIOTEPHbIX

ceTen. CoBpemMeHHbIe ceTeBble NPOTOKONbI. CoBpemMeHHble
TENEKOMMYHUKALMOHHbBIE TEXHOMNOMMU U TEHAEHLMM UX Pa3BUTUSI.
B1.0.03 MnanupoBaHue Hay4YHoro 3KcnepumMeHTa 7] obpaboTka

3KCcnepuUMeHTasrbHbIX AaHHbIX
OCHOBHbIE MOHATUSA NNAHUPOBAHUSA Hay4YHOro akcnepumeHTa. lNpamble n
KOCBEHHble  MU3MepeHus. Tunbl BenuYMH. Twunbl  NOrpelHocTemn
namepeHun. CymmapHas norpewHocTs  u3MmepeHun. KocBeHHas
NOrpeLHoCTb  U3MepeHun.  Y4yeT  MorpewHocTenM  npuv  3anucu
WHTepnpeTaumm pesynbTaTtoB. [loHATME BbIGOPKM U reHepanbHoOWn
coBokynHocTu. NpeactaeneHne BbI6OpkM (BapraumMOHHbIN pag, Tabnmubl
4acToOT, MOJSIMFOH YacToT, rUcTorpammbl). YucnoBble XapakTepUCTUKK
Bbl6opkn. CBOMCTBa TOYEYHbIX OLIEHOK MapameTpoB pacnpeneneHuvs,
0CcOBeHHOCTH ux  npumeHeHus.  [oBepuTenbHble WHTepBarbl.
Crtatuctnyeckass nposepka cTaTucTudeckmx runotes. [lpoBepka
napameTpu4yeckux rmnotTes O 3HaAYEeHUU MaTeMaTU4EeCKOro OXuaaHus,
aucrniepcuu, O 3HayeHuM BepoATHOCTM “"ycnexa". [lpoBepka
HenapameTpu4eckux rmnoTes o BuAe 3aKoHa pacrnpegerneHvs (Kputepum
Konmoroposa, lNupcoHa), He3aBMCUMOCTN OBYX AUCKPETHbIX CIlyYanHbIX
BenuyuH. OCHOBbLI perpeccMoHHOro aHanusa. [locTtaHoBka 3agauw.
MpuHuun  Jlexangpa. MeTtog HaumeHblwux  kBagpatoB. MeTtog
nnHeapusaumn. Vicnonb3oBaHne OpTOroHanbHbIX U1 OPTOHOPMUPOBAHHBIX
nonuHomoB YebbileBa B perpeccuoHHoOM aHanuse. [padudeckne wu
cTaTUcTUyYeckMe MeTodbl aHanu3a perpeccui. AHanuM3 OCTaTKOB.
[MocTpoeHne  goBepuTenbHbIX  MHTEPBANoOB  ANd  3MMIUPUYECKOWN
3aBMCUMOCTU. AHanu3 BpeMeHHbIX pagos. [MoHATME BpeMeHHoro psiaa,
TpeHabl, MeTo[ YKPYNHEHUS WHTEPBANOB, CKOMb3AWMX CPeaHUX.




Ce30HHble KonedbaHunsa N MHOEKCbl CE30HHOCTW.

B1.0.04

TexHonorum pa3paboTku NnporpamMmmMHOro obecneveHus

MoHaTne TexHonoruu nporpaMmMmpoBaHus: OcobeHHoCTH
NPOMBILLNIEHHOrO MNPOrpaMmMupoBaHnd, “nporpammupoBaHne gna cebs”
(Just for fun) n "nporpammupoBaHue Ha 3akas". YKU3HEHHbIN LUKN
nporpammHoro  obecnedeHna ([10). O6wasa opraHusauns npoekTa.
Mogenn paspabotkm [10. OCHOBHbIE TEXHOMOrMYECKNEe NOLAXOAbl:
KackagHbl, KapKacHbli, COOPOYHBLIN, afanTuBHbIA (3KCTpEManbHoe
nporpaMmmupoBaHue). [locTaHoBKa 3agayn, oueHKa ocyLecTBUMOCTH: Kak
OLEHUTb CIIOXHOCTb 3afjaynM? PeanbHOCTb ee pelleHus B 3afaHHble
CPOKM npu 3afaHHbIX (UHAHCOBbLIX OrpaHudyeHnax. [lnaHuposaHue:
CeTeBOVM W NEHTOYHbLIN rpaduKknM, TPEYroflbHUK — CpPOKKM, paboThl,
pecypcbl. AHanua TpeboBaHun wn BbipaboTka cneumdukauyun 10O,
[MpoekTupoBaHne apxuTekTypbl nNpogykta. Belbop cpencts peanusauuu.
YnpasneHue: PerynspHbole npoBepkn COOTBETCTBUA rpaduky, Mepbl
npeoaoneHns OTcTaBaHuW. TecTupoBaHue, obecneyeHne KayecTBa:
OueHka kayecTBa — CylleCTBEHHO 6onee wMpokass 3agada, 4Yem
TecTnpoBaHue. Metoabl 6enoro n yepHoro awmko. Co3gaHme TECTOBbIX
HabopoB AaHHbIX. [pynnoBas paspaboTka, ynpaBneHue BepPCUAMMU:
EonHbin penosutopuin npoekta. Cuctembl RCS, CVS. OpraHunsaums
Konnektmea paspaboTtumkoB: MaTpuyHbii METOA, METOA [NaBHOro
cneumnanucTa, BepTUKanbHble W TOPU3OHTalNbHbIE  KOOpPAWHALMU
ynpasneHusi npoektoM. OCHOBHblE U BCrioMoraTesibHble nogpasgeneHuns
n ux 3agayn. [okymeHTMpoBaHue: 3adayv  OOKYMEHTUPOBaHUA.
CamMmogokyMeHTUpylowmecss nporpaMmmbl, coctaB  AokymeHTauuu [10,
BHYTPEHHWE U nonb3oBaTenbCckue AOoKymeHTbl. ConpoBoXaeHue:
WcnpaBneHne owmnboK, BHECEHUE OOMOSTHUTENbHON (OYHKLNOHANBHOCTH,
noBbileHne adpdekTnBHoCcTU. TpeboBaHua npeabsiensemole K 1O n
AOKYMeHTauuMmM  aOna  peanus3aumMm  YCMewHOro  COMpOBOXOEHUS.

YnpasneHue KayeCcTBOM. XapakTepucTumku KayecTBa Mo.
KonunyectBeHHble KpuTepunm kKadectBa. CtaHgaptel ISO 9000, 9001.
CraHgapTtusauus NHOPMALIMOHHbIX TEXHOJTIOTUMN. PaspaboTka

WHTepdenca nomnb3oBaTenda: pewaemMble 3ajadv W cpeacTsa.
Llenecoo6pasHocTb n MeTadoOpNYHOCTb nHTEepdenca. Buabl
nHTepdgencos. Cpeactea aBTomaTm3aumm paspabotkm nporpamm: CASE-
cpeactea. [lpumepbl MHCTPYMEHTarbHbIX TEXHONOrMYEeCKNX CpeacTs:
RationalRose, ErWin.

B1.0.05

Be3onacHocTb MH(POPMALMOHHBLIX CUCTEM

OCHOBHblE NOHATUS MHOPMALNOHHON 6e30MacHOCTU MHAPOPMALIMOHHbIX
" BbIYUCNUTENbHbLIX  CUCTEM. 3aKOHbI P®, perynuvpytoLine
NHOPMALMOHHYO ©e3onacHoCTb. Cucrtema obecneyeHns
MHOPMaLMOHHON 6e30MacHOCTN Ha >Kene3HOOOPOXHOM TpaHcnopTe.
Mpobnembl HPOpMaLmoHHOM 6e3onacHocTn. MeTogonorms ynpasneHus
nHOopMaLMOHHON 6e30nacHoOCTbHO. Llenu, 3agauu, 00 BbEKThI
NHJOPMaLMOHHOM 6GesonacHocTw, Knaccudukaums yrpos.
OpraHusaumoHHaa CTpykTypa m HopmaTuBHass 6asa obecneveHus u
ynpaBneHuss uHdopmauynoHHon GesonacHocTbio. [Mpumepbl Mpodunen
3awmnTtbl U cuctem obecneveHmsa 6GesonacHoctn. Cpeactsa  3awuTbl
WHpopmaumm B 6ecnpoBOAHbLIX LUMPOKOMOSIOCHBIX CeTSX AocTyna.
MeToabl KpunTorpaduyeckon 3awmuTbl M cnocobbl NpeaoTBpaLleHUs
nepexsata. MeToabl 3awnTbl  MHOpMaUMM B KOPNOPaTUBHbLIX
WHAOPMALMOHHBLIX  ceTsax. ApxuTekTypa W cpeactsa  3awiuThl




MHopMaLmm B KopnopaTuBHbix ceTax. OBHapyxeHue aTtak u KOHTPOMb
LuenocTHoctTn  uHdpopmauun. Cnocobbl  NpepoTBpalieHns cbema
MHpopmaLmM 4Yepe3 U3NydYeHUs BOSTOKOHHO-OMTUYECKUX FMHUA CBSA3MW.
AHTUBMpPYCHasa 3awmTa. AnnapatHble cpedcTBa 3awWuTbl MHAOPMaUUU.
3awmrta TCP/IP ceten. Cpegctsa ynpasneHus poctynom. CeTteBble
cpeactea  3awmTthl  uMHopmauun. MeToabl M MHCTPYMEHTarnbHble
cpeacTea noaTBEePXaeHNs COOTBETCTBUSA n cepTudukaymnm
nporpammHoro obecneveHns. Metogbl BepuduKauum U TeCTUPOBAHMUSA
nporpaMMHbIX CPeaCTB.

B1.0.06

TexHonorun nNpPoeKTUPOBaAHMUA CUCTEM UCKYCCTBEHHOrO UHTENsIeKTa
M Teopusi HEeMPOHHbIX CEeTEN

MpegmeT nccnegoBaHUsS UCKYCCTBEHHOMO MHTensekrta. CBONCTBa 3HaAHUM
N OTNNYME 3HaHUK OT AaHHbIX. Twunbl 3HAHUKW. [TOHATUS O NPUKNaaHbIX
cuctemax uckycctseHHoro wuHTennekra (CUWN). TNoHATue wHxXeHepuun
3HaHWW.  OKcnepTHble  cucTeMbl.  WHTennektyanbHble  poboThl.
MpumeHeHne CUWN  ana  nNpuHATAS  peweHun npu  ynpaBneHuu
NPOn3BOACTBOM. Jlormyeckue n 3BpuUCTUYECKME MeTOoAbl npeacTaBrieHns
3HaHun. [NoHATMe npegukata, OpPMyIibl, KBAHTOPOB BCEOOLIHOCTM U
CyLLeCTBOBaHUS. Jlormka XopHa Kak OCHOBa 43blka FOrM4eckoro
nporpammupoBaHus Prolog. CTpykTypa npasun-npogykunin. YnpasrneHue
BbIBOAOM B npoaykumoHHon CUN. MeTogbl rnoruv4eckoro BbIBOAA:
npsmon 1 obpaTHbIn. MeToabl npefcTaBneHnMs N obpaboTkn HeYeTKUX
3HaHUN B NPOOYKUMOHHBLIX cucTtemax. Npumepbl CUW, nocTpoeHHbIX Ha
Moaenax npoaykumn. OCHOBHbIE MOHATUA CeMaHTUYeCKUX CeTewu:
npeacraBrieHne OObLEKTOB W OTHOLIEHUW Mexay HiuMKM B Buae
OpPMEHTUPOBAHHOrO rpada. AOCTpakTHble W  KOHKPETHble  CETMW.
Aunarpammbl npoueaypHOro nNpeactaBrieHns CeMaHTUYECKUMN CeTAMU n
BbIBOAbI. [puknagHele CUN Ha ocHoBe cemMaHTn4yeckux ceten. dpenmel
n obbekTbl. CeTn penmMoB. OKCNEPTHblE CUCTEMbI: apPXUTEKTYpa,
OCOBEHHOCTN apXMUTEKTYpbl HEMPOHHbIX ceTen (0cobeHHOoCTen MeTOoaoB
npeacrasneHns n obpaboTkM 3HaHW) OT OcobeHHOCTen peLlaemMon
3agadn. Tunbl 3KCMEpPTHbIX CUCTEM. JTarnbl MNOCTPOEHUS IKCMEPTHbIX
cucTeM: naeHTudrkaums, KOHUenTyanusauus, dopmanuaaums,
peanu3auus, TectupoBaHue. MeTtoabl  npuobpeTeHuMs  3HaHUN.
Knaccudukauma metogoB no cnocoby obyveHus: amnupuyeckne wu
aHanuTmyeckue, nNo rnybmHe oby4yeHns — CUMBOSbHbIE (MOBEPXHOCTHbLIE)
MW Ha OCHOBE 3HaHuM (rnybuHHbIE). Teopusa HEWPOHHbIX CeTen.
MHorocnomHole nepuenTpOoHbI. CsepeHue PYHKLMOHNPOBAHNSA
HENWPOHHOM CeTU K 3ajavye MUHUMM3auUKM ueneBor (PyHKUUKW. Anroputm
obyyeHuna obpartHoro pacnpocTpaHeHus owmubkn. Mogenb Xondwmnga.
Mogenb KoxoHeHa. Mopgenb [pocbepra-KapneHTtepa. [NporpammHas wm
annapaTtHas peanu3aumm HenpoHHbix cetem B CUW. TMpumeHeHue
HENWPOHHbIX ceTen. TexHororMm peanu3aumm HEWpPOHHbIX CeTew,
dpenmBopkn. NpoekTnpoBaHne U peanunsaumsi CUCTEMbl pacno3HaBaHUS
06pa30B Ha OCHOBE HEVPOHHOWN CETMU.

B1.0.07

CuctemMbl U TeXHONOrMM MynbTuMeana

BeegoeHve B npeamet. Llenb v 3apgaun gucumnnuHel. Actopudeckun
o630p pas3sBuTuA cpeactB Mynbtumeama. CoBpeMeHHble cpencTBa
MynbTumeama. OpenGL — oTkpbiTaga rpaduyeckas bubnuorteka. Nctopus
passutusa. O630p BO3MOXHOCTEW. [lononHuTenbHble OUGNMOTEKMN.
Apxutektypa OpenGL. O6paboTtka rpadumyeckon wnHGoOpMaunum B
OpenGL. Crpyktypa npunoxenns OpenGL. BepwuHbl M NpUMUTUBBI.




OnpepeneHve atpmbyToB BeplwuH. 3agaHve NpUMUTMBOB. YNpasreHue
paboton koHBenepa OpenGL. Cnuckn mnsobpaxeHuin — HasHa4veHue,
co3gaHue, ynpaeneHue, ncnonb3oBaHue. lNpeobpasoBaHue KoopanHaTt u
npoekumn. Cuctemol koopamHat B OpenGL. Buaosoe npeobpasoBaHue,
onpegeneHve n ncnonb3oBaHue. lNpoekumn, nx Buabl U UCMOMb30BaHME.
O6nacTb BbIBOAa 1 ynpaeneHue eto. MaTtepuansl. CBoricTBa matepuana.
OcBeleHne. MWcrtouHnkn cBeta. Mopgenu ocBeweHus. TekcTypbl.
MoaroToBka TekCcTypbl. MeToabl HanoxeHus TekcTyp. dpyrne 6Gubnmotekn
3x-mepHon  rpadmkn. CxogctBo ¢ OpenGL. Bsaumopgenctsue
rpadundeckon 6nbnmortekn ¢ annapatHon Yyacteto. O630pHas nekums.

51.0.08

MeToabl pacno3HaBaHusi o6pa3oB

Obwan xapaktepuctvka npobnembl pacno3HaBaHMsi OOBLEKTOB W
aBneHun. [lloHaTue obpasa. KayecTBeHHOe onucaHwe  3agadvu
pacno3HaBaHusi 00pa3oB. Twunbl 3agay  pacno3HaBaHUs U UX
XapakTepHble 4epTbl. CTpykTypa cucCTeMbl pacno3HaBaHuA 0OO6pas3os.
3apava pacnosHaBaHus 06pa3oB Kak ogHa U3 3agad aHanmsa AaHHbIX.
Knaccudgumkatopbl. dopmanbHasi MoCTaHOBKa 3ajadu pacno3HaBaHUS
o6pa3sos. [NpusHakm n knaccudmkaTopsl. Knaccudumkaums ¢ obydeHnem um
6e3 obyyeHna. Pewarowme dyHkuun. Knaccudpumkaums obpasoB c
NMOMOLLIbIO PYHKLMI paccToaHus. Knaccudumkaumss o6pasoB C NOMOLLBHO
dyHKkumMn npasgonofobus. OBGyyaemble KnaccudgukaTopbl 06pasoB.
HetepmuHuctckmi nogxod. O6yvaemble knaccudgukaTopbl 06pasos.
CraTtuctndeckun nogxop. Nokasatenn adpHeKTMBHOCTM pacrno3HaBaHUAS.
NHdopmaTmBHble napameTpbl. ANropuTMbl  pacno3HaBaHWa 06pas3os.
MeTogbl pacrno3HaBaHWs, OCHOBaHHbIE Ha CpaBHeEHUN ¢ aTarnoHoM. Mepa
6nnM30CTN, OCHOBaHHAsi Ha NOMCKE ONTUMAanbHOro NyTU Ha rpade. 3agadva
CpaBHeHUA KOHTypoB. CTaTucTnyeckne MeTodbl. INeMeHTbl Teopumn
CTaTUCTUYECKNX PpELUEHMA B pacno3HaBaHunm obpasoB. bawnecoBckuii
nogxoq. [OUCKpMMMHaHTHblE (PYHKUMM W NOBEPXHOCTU  pELLEHUS.
HenpoHHble ceTn. Anroputm nepcentpoHa. Knaccugukauna HempoHHbIX
ceter. Mopgenb HeWpoHHOW ceTu C obpaTHbIM pacnpPoCTpaHEeHUeEM
owwnbkm (back propagation). HerpoHHble cetTn Xondunga u XaMMUHra.
CTpyKTypHble M CUHTakcuyeckne metoabl. Metogbl npenobpaboTku.
Asblkn onncaHna obpasoB. ObpaboTka N306pakeHnNn.

B1.0.09

MeToabl onTuMmusaumm

[MocTaHOBKa 3agavn cuHTE3a M ONTUMU3AUUKU TMPOEKTHbIX PeLUeHUN:
NPOEeKTHOe pelleHne, NpOoeKTHas npoueaypa, NPOEeKTHas onepauus,
mMaTemMatmyeckne mogenu OobbekToB  NpoekTupoBaHus.  MeToabl
ONTUMU3aLUN NPOEKTHbIX peLleHnin: 6e3ycnoBHasi onTMMn3auns, MeToabl
noncka MMHUMyMa OYHKUUW OOHOW NepeMeHHOW, rpagueHTHble MeToAbl.
MeTogbl NpsiMOro novcka Ans (OYyHKUMM MHOIMMX NepeMeHHbIX, MeToabl
COMPSHKEHUs  HanpasfieHW.  YCroBHass  MUHUMMU3aAUUSA, MeTo[q
MHOXuTernen JlarpaHxa, ycrnosHas ontumusaums KyHa-Takkepa. 3agauu
n MeToAabl NMHENHOro nporpaMmupoBaHus, reomeTpuyeckoe
nporpammupoBanue. NpuHATUE pelleHnin B ynpaBrieHun; 0CoOBEeHHOCTU
ynpaBneH4Yeckux 3agad NpUHATUA peLleHniA; OCHOBHbIE CXEMbl MPUHATUSA
peweHnn; OoNnTUMU3NPOBAHHbIE 3aadn MPUHATUS peLleHUn. YCrnoBus
CyWecTBOBaHUSA  MUHMMyMa B [AeTepMUHMPOBAHHbIX  3ajadax
ontTuMmmnsauuun. Knaccudgukaumsi nouCKOBbIX MeTOLOB ONTUMMU3auuu u
MeTOoAosI0rMss Ux cpasHeHnd. MeTtoabl noucka MUHUMYMa OOHOMEPHbIX
yHUMOZanbHbIX  (PyHKUnn. MHOromepHas nokanbHas 6Ge3ycnoBHas
ontummnsauus. lNpsamble meTodbl, NEPBOro M BTOPOro nopsgka. Metoabl




cnyyanHoro nowucka. Knaccudukaums AOeTepMUHUPOBAHHLIX —3agad
onTuMmnsauuun. 3agada BbINyKIoro nporpammupoBaHus Knaccudpumkaums
MEeTOAOB  pelleHns  OeTepMUHUMPOBAaHHbIX  3ajady  onTUMU3aUUW.
Hauvnyywwue anropytmbl ontummsauuun. ANropuTMbl:  paBHOMEPHOro
noucka; pgeneHnsa nononam; ®duboHayun; 30M0TOrO0 CEYEHUS U UX
cpaBHeHusi. MeTogpl: [aycca-3engensn; Xyka-[xueca; Po3eHbpoka;
COMPSXKEHHbIX HanpasneHun. MeTtoa Hauckopeuwero cnycka. Metog
ontummnszauum HeloToHa. MeTon C BO3BpaTOM MNpW HeyaayHOM Liare.
MeTtoa Hauny4wen npobbl. MNpubnmkEHHbIE METOAbI PELUEHNA KpaeBbiX
3agay ons gudpdepeHumnanbHblix ypasHeHun. O6o6LeHHass nocTaHoBKa
3agayn. lNoctpoeHne mMuHUMU3MpYyOLWwero gyHkumoHana. Metog Putua.
MeTtoa bBy6HoBa-l"anépkuHa. MpnbnumxéHHble METOAbI pELLEHNS KpaeBbIX
3agad  ona  audpdpepeHumanbHbix  ypaBHEeHUMW. MeTon  KOHEYHbIX
anemMeHToB. [NobanbHble MaTpuLa XXECTKOCTU, MacC U BEKTOP Harpysku.
BapuueHTpunyeckue koopanHatel. MKS — nHxeHepHbI noaxon. 3agada o
pPacTsHXXEHUN CTEPXKHS.

51.0.10

TexHOMoOrMn KOMNbLITEPHOrO 3PEHUA

BeegeHne B komnbtoTepHoe 3peHve. LiBet u  cBeT. O6paboTka
n3obpaxeHun. [ncrorpammbl. JIMHENHAS WM HENUHENHas KOoppeKuuu.
BelpaBHuBaHne  ocBeweHHocTn.  WymonogasneHne. CeepTka MU

dunbTpaums. CermeHTauus n3o6paxeHunn. ConocTtaBneHune
n3obpaxeHnn K1 nokanbHblX  ocobeHHOCTen.  [eomeTpuyeckue
npeobpasoBaHns n3obpaxeHun. Mpsimoe COMOCTaBIIEHME.

MHoromacwtabHbeii nogxos. MoHsaTMe TouyeyHon ocobeHHocTH. [leTekTop
yrnoB Xappwuca. [etektopbl obnacten. [eckpuntopbl OCOBEHHOCTEWN.
SIFT. OueHka napameTpoB Mmogenen. NNoHATME reoMeTpruyYecKkon Moagenm
U nogroHka napameTtpoB. DLT-meTton Ans nuHuMi n npeobpasoBaHui,
ncrniono3oBaHne SVD-pa3noxeHUs B MeTOAe HauMMeHbLUMX KBagpaToB.
PobacTHble anropuTtMbl — M-OLEHKKN, CTOXacTU4ECKME anropuTMbl, CXEMbI
roriocoBaHus. [lpumeHeHve AOnsi NOCTPOEHUS MaHopaM U noucka
ob6bekToB.  Karteropusaums  nsobpaxeHun. [loHATne  Kateropwu.
PacnosHaBaHne unsobpaxeHun nogbmu. ons lNMpusHaku kateropusauun
n3obpaxxeHun. Knactepusaumsa «MmeLlok cnosx». BeigeneHmne o6bekToB Ha
n3obpaxeHuax. MeTogbl Ha OCHOBE «MellKa Ccnos». [McTorpammbl
OPUEHTUPOBAHHbLIX rpaauveHToB. lNMouck nuy — MeToabl, OCHOBaHHbIE Ha
Viola-Jones. byctuHr. Kackagbl knaccudgukatopoB. NMonck nsobpaxeHns
no cogepxaHuto. MeTtoabl uHOEKCMpOBaHUA un300paxeHun. [louck
nonygybnukatoB. Cxxatme n3obpakeHnm, XaL-pyHKLNN.

B1.0.11

PaspaboTka un peanusauus npoeKToB

MpeonpoekTtHoe  obcnegoBaHne npegmMeTHonm  obnactu.  AHanua
NepBUYHbIX OOKYMEHTOB. AHanui3 3akoHogaTtenbCTBa W YrpaBnAoLmnX
AOKyMeHTOB. VIHTepBbloMpoBaHue. AHkeTupoBaHue. WccnepoBaHue
AOKYMEHTOB M OTYETOB npeameTHon obnactu. dopmupoBaHne Moaenmu
pearenbHocTn. PaspaboTka otyeTta v 3aaBku Ha paspabotky NC. AHanus
TpeboBaHun. PaspaboTka TexHuveckoro 3agaHusa. [lpeaBapuTenbHoe
cneunduumpoBaHue.  KoHTekcTHoe  mogenupoBaHue.  PaspaboTtka
koHuenumun WC. CuctemHaa apxutektypa npoekta. OnucaTenbHas
Mogenb npeamMeTHOM 00nacTh;, XM3HEHHbIM UMK, onpegeneHve
TpeboBaHUN K cucTteme; nonb3oBaTeNbCkne npeacraBneHus; cbop u
aHanu3 TpeboBaHWW  NoONnb3oBaTeNen; MOAENMPOBaHME  AaHHbIX;
pa3paboTka MpPUMAOXEHWW; peKkoMeHdaumm NO  MPOEKTUPOBaHMUIO
NnoJsib30BaTElIbCKOr0 MHTEpdenca; cosgaHue npoTOTUMNOB; peanui3auus.




OueHka 3aTpaT npoekTa. JKOHOMMYEecKasa oOueHKka BHedpeHus
nporpammHoro obecneyeHns. busHec-nnaHuposaHune. OnepauMoHHas
AeATenbHOCTb. NHBecTuumoHHas AeATenbHOCTb. duHaHcoBas
aeatenbHOCTb. OueHka apdeKkTMBHOCTU UHBECTULMNA. DYHKUMOHANBHO-
CTOMMOCTHOW aHanu3 npoueccoB. OueHKa 3KOHOMMUYECKOro BHeOpeHUs
nporpammHoro obecneveHns. PaspaboTka TEXHUKO-39KOHOMWUYECKOro
o6ocHoBaHuA. VIHbopMaLMOHHbIE TEXHONOMMM B yNpaBreHn NpoekTamum.
OcHoBbl TexHonorun PERT. PaspaboTka ceTeBOro rpaduka npoekTa.
[MnaHupoBaHMe npoekTa B  CUCTEME  YrpaBfeHua  MNpoeKTamu.
YnpaBneHne  BpeMeHeMm BbIMOMNHEHUSA npoekTa. YnpasneHue
OTKITOHEHUAMM OT MNfliaHa U NPOEKTHbIMU puUckamn. PUCkM nporpamMmmHbIX
NPOEKTOB M METOAOSIOrMs ynpasSfieHUs puckamm B COOTBETCTBUM C
PMBoK. 3aBepleHune npoekta. [loctnpoekTHas oueHka. [loaroTtoBka
AOKYMEHTOB, HE06X0AUMbIX ANSA YCNELWHOro 3aBepLleHnsi NPoeKTa.

B1.0.12

MeToab! uncdpoBon o6paboTkm curHanos

MpeobpasoBaHne aHanoroBbix curHanoB B UudpoBble. OCHOBHblE
noHaTMs. [uckpetmnsaums curHanoB. KBaHTOBaHME CUrHamoB MO YPOBHIO.
OpToroHanbHble npeobpasoBaHusa Npu uudgposon obpaboTke cUrHanos.
MpeacTaBneHns curHana ¢ NOMOLLbIO OPTOroHanbHbIX NPeobpa3oBaHuii.
dypbe — npeacraBneHme curHanoB. Pypbe — NpeacTaBreHne BpeMeEHHbIX
nocnegoBatenbHocTen. [uckpeTHble npeobpasoBaHus Pypbe. O6G30p
METOLOB BblMMCNEHNA AUCKPETHOro npeobpasoBaHus Pypbe. MeTopg
GbicTporo npeobpasosaHus Oypbe (BMNP). Hanbonee ynotpebutensHbie
npouenypbl Blr®. TlNpumeHenne wmetoga bld. [OesyxmepHoe bBl1d.
Anroputm  BuHOrpaga BblUMCNIEHMS OUCKPETHOro npeobpasoBaHus
dypbe. HecuHycompanbHble oOpToOroHanbHble QyHKUMKU. OnpepeneHve
yactoctn. ®yHkumn Papemaxepa wu  Xaapa. OyHkumm  Yonuwa.
YnopsagoveHve no yactoctv unv no Yonuwy. YnopsigodeHue no [lanw.
YnopsagodeHne no Apamapy. [lpeobpasoBaHue Yonwa-Agamapa.

BeicTpoe npeobpasoBaHune Yonwa-Agamapa. O6paboTka
MPOCTPAHCTBEHHbLIX [aHHbIX. TuWMbl MNPOCTPAHCTBEHHbLIX OOBLEKTOB.
Mogenu NMPOCTPaHCTBEHHbIX AaHHbIX. MeToapl 06paboTkM

NMPOCTPAHCTBEHHbIX AaHHbIX. KOHBepTMpoBaHWE NPOCTPAHCTBEHHbIX
AaHHbIX. [MepcnekTuBHble dopmaTtbl M CTaHAAPTbl NPOCTPAHCTBEHHbIX
[AaHHbIX.

b1.0.13

CraHpaptusauusa, ceptudmkaumas 1 ynpaBfieHUEe KayeCTBOM
nporpamMmMHoOro obecneyeHus

Ponb ctaHgapTusauumn B ynpaBneHun kadyectsoM. KOMNOHEHTLI npouecca
ctaHgapTtusaumn. Lenu, 3agauv wun  yHKUUMKM  cTaHOapTU3auumu.
OcobeHHOCTM M MpUHUMNBI  MEeXAYHapo4HOW  CTaHAapTu3auuu.
PasHoBuaHoCTU cTaHdapTu3auum. OpraHbl MeXxayHapogHoun
cTaHgaptmsaumn.  Buabl  ctaHgapTtoB  obecneveHuss  KadecTBa.
HopmaTtueHas gokymeHTauus. Knaccudukaums ctaHgaptoB. CtaHgapThl
paspaboTkm wuHpopmMaumnmoHHbix cuctem. CraHgapTtbl cepun 24, 34.
CtaHgapTbl pa3paboTkn nporpaMMHoro obecneyeHus. EguHas cuctema
nporpaMmmHon aokymeHtauuu. CtaHgapTel cepun 19. HasHayeHue, uenu
n obbekTbl cepTudukaumm. MpaBoBoe obecneyeHne cepTUdUKaLmm.
TexHnyeckoe perynuposaHue. CxemMbl U npoueaypa, XapakrepucTuka
3TanoB npouecca ceptudukauun. OcobeHHOCTU  cepTudumkaumnm
nporpammHoro obecneveHns. KoHuenuua ynpaBreHUs KadeCTBOM.
CywHocTb cuctembl Tennopa. Mogenbe Bceobuwiero KoHTpona kadecTtBa.
CoBpeMeHHasa Mofenb W CcTanHgapT ynpaBneHus kadectsoM. Mopenb




BOCMpUATMA COOTBETCTBUA cTaHaaptam [ISO. Mogenb npoueccHoro
nogxoga cornacHo I1SO  9000. OpraHusaumMoHHO-TEXHOMOrMYeckne
acnekTbl ynpaBneHusi Ka4yecTBOM. YnpaBrieHMe KayeCTBOM Ha 3Tanax
pa3paboTkn. XKU3HEHHbIM UMK nporpaMmHoro obecneyeHusi. Moaenu
XusHeHHoro uukna [10. Onucanne a3 xm3HeHHoro uukna [10.
CTtaHgapTHbI  npouecc pa3paboTkm nporpaMmHOro obecneveHus.
PacnpepeneHve oTBETCTBEHHOCTM B KonnekTuse paspabotuymkos [10.
'pynna npouecca. NacnopT ctaHgapTHOro npotecca.

B1.0.14

TexHonorusa npocgeccnoHanbLHON Kapbepbl

O6Lwas xapakTepmCcTnka COCTOSHUSA U TEHAEHUNA pa3BUTUA pbiHKa Tpyaa
B Poccun n B mupe. CogepxaHne NOHATUA Kapbepa W ee BuAbl; 3Tanbl
Kapbepbl M ux cneuuduka. MNpuHUMNBLI NAAHUPOBaAHUA W yNpaBrieHus
Kapbepon. Mopernb KadecTB COBPEMEHHOrO MeHeKepa: MOHATUE U
CYLHOCTb CaMOMEHeKMEHTa. DyHKUUK CaMOMEHEeKMEHTa.
WHTerpmpoBaHHast cuctema cdep aestenbHocTM MmeHempkepa. Obuwasn
MOAesNlb Ka4yeCTB COBPEMEHHOro MeHemxepa. TexHosoruM ynpasfieHust
npodeccnoHanbHon Kapbepoun: Llenwu. [Mpouecc NOCTaHOBKM JIMYHbIX
uenen. TexHOMorMss noucka >XW3HEHHbIX Luenen. BrnunaHne nu4YHbIX
ocobeHHOCTEN Ha BbIGOp Kapbepbl. YNpasreHune npodecCnoHanbHoOM
Kapbepon. TexHonornm ynpasneHns cobCTBEHHbIM BpeMeEHeEM: hakTop
BpeMeHN 1 ero 3HadveHue. [puHUMnbl 3PdPEKTUBHOIO UCMONb30BaHMUS
BpemeHn. MeToabl yyeTa M aHanuMsa WUCMONb30BaHUS BpPeEMEHU
pykosoauTens. Cuctema nnaHUPOBaHUA NUYHOrO Tpyda MeHemxepa.
TexHonormn  paumMoHanu3aumm  NIMMHOTO  Tpyda  pyKoBOAMTENS.
KOMMyHVKaUNOHHbIE BO3MOXHOCTU CaMOMEHeKMeHTa.  YrnpasreHue
CcOBCTBEHHBIM MNIKEM MEHeaXepa.

Hacmnb, ¢gopmupyemasi y4yacmHuKamu obpa3zosamersibHbIX
OMmHoweHuu

B1.B.01

dunocodckne npodnemMbl HAyKu U TeXHUKU

Hayka, nosHaHve. Hayka kak npodeccnoHanbHas [OeaTeribHOCTb,
KPUTEPUM  HAYYHOrO 3HaHMS, OOBEKT W npeamMeT TryMaHUTapHbIX
€CTECTBEHHbIX U TeXHUYECKNX HayK. [1peanocbinkyn CTaHOBNEHUS HaYKMW.
OTnuumne HayyHOro nO3HaHUA OT ApyrMx BUAOB MNO3HaBaTeNbHOM
aeaTtenbHOCTU. Hayka kak npodeccuoHanbHas gearenbHoCcTb. Kputepun
Hay4HOro 3HaHus. [oHATME TEXHUKN, TEXHUYECKNE 3HaHUS, HanpaBlieHNs
N TeHOEeHUMU pasBUTUA PUNOCOPUM TEXHUKWU, TEXHUYECKOW Teopun u
cneundumka TEXHUYECKOro 3HaHus, ocobeHHOCTU TEXHUKN.
CucrtemoTtexHuka, ynpasneHus TEXHNYECKUMU cucTteMamu.
Akcuomatuyeckun MeTod, MeTodbl M NPUHUMMNBI B NOCTPOEHUM
€eCTeCTBEHHOHay4YHON Teopun. Hay4yHO-TexHM4Yeckad KapTuHa mMupa.
Knaccuyeckass uHxeHepHass pedatenibHOCTb. CUCTeMOTexHU4Yeckoe W
coumnoTexHnyeckoe npoekTnposaHue. Cucrtema "yernosek - npupoa -
TEXHUKA". IMNUCTEMOSNONMYECKUA KOHTEKCT KOMMbIOTEPHOW PEBOSIIOLMN.
NckyccTBeHHbIN ~ MHTennekrt.  WCTWMHHOCTL  3HaHuW.  [dunanektuka
B3aMMOCBA3N OOLLECTBEHHOro mnporpecca W TEXHUKN. JITuka W
OTBETCTBEHHOCTb UWHXeHepa. CouuanbHOe [OBMXEHWe, counanbHbIn
KOH(NWKT, rmobanunsaums.

b1.B.02

MHocTpaHHbIN A3bIK ANs akageMuyeckux U npocheccnoHanbHbIX
uenemn

XapaKkTepucTukM Hay4HOro cTuns. AkagemMmyecku QUCKypC Kak cpencTBo
npencraBreHns pes3yrnbTaToB Hay4HbIX pa3paboTok. Tunbl
akagemuyeckoro nucbma. CoaepxaHve U CTPYKTypa HayyYHOW cTaTbu




(IMRAD): oCcHOBHble npaBuna, OTANYUTENbHbIE YepTbl, TUMOBbIE KIULLE.
‘pammaTnyeckne n CTUNNCTUYECKME HOPMbI HarnMcaHUs Hay4yHoOW CTaTbMu.
Pasgenbl «BeegeHue», «MeTtogbl», «PesynbTatbl», «3akno4veHne» u
«AHHOTaUUA» KakK KOMMOHEHTbl Hay4HoW cTaTbu. CoaepxaTenbHble,
KOMMO3MLUMOHHbIE U A3bIKOBble OCOOEHHOCTM OaHHbIX pa3nernos.
KaHpoBo-cTunesble 0COBEHHOCTU YCTHOW npeseHTaummu B
akagemudeckom auckypce. lNpaBuna odopmnenuns cnavpos. Ctpaternm
N TaKTUKN BedeHWa HayyYHOW AOUCKYCCUW, B TOM 4uUCre OTBETOB Ha
Heyao6HbIe N HeyAa4YHble BONPOCHI.

b1.B.03

MpoekTMpoBaHMe N aAMUHUCTPUPOBaAHNE BbIYUCTIUTENbHbLIX CeTen
CoBpemMeHHble cTaHgapTbl B obnactu TenekoMMYyHUKaLni.
NHpopmaumnoHHaa mogenb n crek npotokornoB TCP/IP. CoBpeMeHHble
npoTokonbl, obecneuymBatowme 6e3onacHOCTb nepegayn gaHHbixX: IPSec,
SSL, TLS, PGP u gp. BupTyanbHble YacTHble ceTun U nx 6e30nacHOCTb.
MeToabl KOMMyTaumMm 1 MapLipyTusauun. basosble ceTeBble TEXHOMOMNN.
ConpsxeHne ©n  B3aumogencTsme ceten. Mopenu  apxuTekTyp
WHPOpMaALMOHHbIX cuctem. CepBucbl U CciyxObl  ynpaBneHnsa B
MHPOPMALMOHHBIX cucTemax. Cnyxbbl KaTtanoroB u KopnopaTUBHbIE
cuctembl.  [1poeKkTMpoBaHWE  fOKamnbHbIX  BbIYUCIUTENbHbBIX  CETEMN.
AOMUHUCTPMPOBAHUE JNTIOKaSIbHbIX BbIYUCIIUTENbHbBIX CETEN.

B1.B.04

CoBpeMeHHblIe BblYUCcnnTesibHble CUCTEMbI

OcHOBbI NPOEKTUPOBAHUS BbIYUCIIUTESNbHLIX cucTeM. [Napannenuam Ha
YPOBHE  UHCTPYKUUN M  ero  MCnonb3oBaHue, orpaHu4eHus.
MynbTunpoueccopbl 1M napannenMsm Ha  YpOBHE  MOTOKOB.
[MpoekTnpoBaHne wuepapxmum 3anoMMHaWKUX YCTPoUcTB. Cuctemsl
XpaHeHUs1 OaHHbIX. PacnpegeneHHble CUCTEMbl XpaHEHUSI OaHHbIX W

LOdbl.

B1.B.05

TexHonorum TecTUpoBaHMA U BepuduKaumMm nporpamMmHoOro
obecne4yeHus

KayecTtBO nporpammHoro o6ecnevyeHuss 1 MeToAbl €ro KOHTPONA.
Metoabl Bepudmkauum MO. Llenn v 3apaum TectupoBaHusa [10.
OpraHusaumsa TecToBbIX HabopoB. Mogenu noBegenus MO. Mogenu
cUTyauMn U KpUTepumn nosiHoTbl TecTupoBaHnsa. OCHOBHbIE MeTOAbI
NnocTpoeHus TecToB. BeposATHOCTHbIE W HauesleHHble MeToAbl.
KomGuHaTOpHbIe MeTOAbl MOCTPOEHUA TecToB. ABTOMaTHbIe
MeToAbl MOCTPOeHUsA TecTtoB. MWHTerpupoBaHHble TEeXHONOrnn
NOCTPOEHUA TeCTOB.

61.B.AB.01

HAucyunnuxsbl no ebibopy 51.B.[]B.01

51.B.AB.01.01

TexHonorum paspaboTku MOOUNbHBLIX NPUITOXEHUN

MoHATMEe MOBUNBbHBIX NPUNOXEHWA. Buabl MOBUNBHBIX MPUNOXKEHWUNA:
MOOUWMbHbIE  canTbl, BEG-NpUNOXeHWsl, TMOPUOHbIE  NPUNOXEHMS,
HaTUBHbIE NPUNOXEHUSA. APXUTEKTYPA MOBUMBbHBIX NPUITOXEHUI. A3bIKN 1
cpeabl pa3paboTkm MOOMWMBHBLIX NPUNOXEHUN. JTanbl pas3paboTku
MOOUMbHBLIX npunoxeHun. [loctaHoBKa 3agayn. Beibop nnatgopmbl.
[MpoekTupoBaHne n paspaboTka gu3ariHa W apxUTekTypbl. [angnanHol.
MakeTbl.  [pachmyeckne  pecypcbl. [lepegaya B paspaboTky.
MpoekTupoBaHne 6GusHec-norvku, paspaboTka NPOrpamMMHbIX MOAYew,
pabota ¢ API, nHTerpauuss ¢ ApyrMMuM cuctemMamu. TecTupoBaHue U
oTnagka MoOOUNbHOrO npunoxeHus. Wcnonb3oBaHne CepBUCOB ANA
TeCcTupoBaHus. Pa3smelleHne roToBOro MOOMMABHOMO  MNPUIIOXKEHNUS,
MOHUTOPUHI  CckaumBaHusi. CepBUCbI  MOHUTOPMWHra,  CTaTUCTUKA.
[MpoaBmxeHne MOBUNBHOrO NPUIOXEHMS.




b1.B.AB.01.02

TexHonorum paspaboTku KIMeHT-cepBePHbIX NPUSIOXKEHUN

[MoHATHe KNMeHT-cepBepHOM apxmtekTypbl. Cpeabl pa3paboTkM KNMeHT-
CEpPBEPHbIX NPUIOXEHUN. [loHATME CcepBEepPHOro npPorpamMMMUpOBaHUS:
TEPMUHONOIMNSA, Knaccudumkaums, BO3MOXHOCTU. ApxuTekTypa Beb-
cepBepa, Npouecchbl B3auMOAENCTBUA Mexay cepBepoM n web-canTom.
O630p cepBepHbIX A3bIKOB  nporpammupoBaHnd.  CoBpeMeEHHbIe
PperMBOpPKN: HasHayeHune, BuAbl, QYHKUMOHANbHbIE BO3MOXHOCTMW.
CrtaHgapt CGI, cueHapun. CoBpeMEHHbIE TEXHOMNOrMn paspaboTku
cepBepHbIX cueHapueB. REST-B3aumopgencteme. CepsepHble CYB[.
[MpoekTnpoBaHne U1 peanu3aumnsa KIIMEHT-CEPBEPHbIX  MNPUITOXEHUN.
[MpoekTupoBaHMe u peanu3aumss MOOUNBbHBIX W KIWEHT-CEPBEPHbIX
NPUIIOXEHUN ANa YCTPOWUCTB nofd ynpasneHnem Android. Ynpasnenue
NpoekToM  pas3paboTkm  npunoxeHun. Pas3paboTka  TEXHUYECKOM
AOKymeHTauuun. TectupoBaHme wn  otnagka. OueHka ypobcTtBa
ncrnonb3oBaHnA. [POEKTHbIN MPaKTUKYM.

61.B.AB.02

HAucyunnuxsbl no ebibopy 51.B.[]B.02

61.B.AB.02.01

MoaenupoBaHue 6u3Hec-npoLeccoB

MoHaTne BGusHec-npouecca. CsownctBa BGun3Hec-nNpoLEeccos.
Knaccudpumkaums 6usHec-npoueccoB. OCHOBHble 3neMeHTbl npouecca.
MoHaTue cetn GusHec-npoueccoB. [MpoueccHbIn NoaAxo4 U MPOLECCHO-
OpueHTUpoBaHHaA opraHusaumsa. CpaBHUTENbHAA  XapaKTepuctuka
NPOLEeCCHOro U (PyHKUMOHANbHOrO  MOAXO4OB B OpraHusauuu
AEeATenbHOCTM npeanpuaTud. YnpasneHne 6GusHec-npoueccamun. BPM.
OTpaxeHune npoueccHoro noaxoaa B MexayHapoaHblx ctaHgapTtax. Linkn
HOemuHra (PDCA-umkn). Metoamka 6bicTporo aHanusa peiweHunsa (FAST),
GeHYMapPKUHT npovecca. [MepenpoekTnpoBaHue npouecca,
PEUHXNHUPUHT npouecca. OcCHOBHble nogxodbl UM cTaHdapTbl K
MoaenupoBaHuio GusHec-npoueccoB. NoHATME MogennpoBaHusa GuaHec-
npoueccoB. JTanoHHas Mofefb OUueHKM U aTTecTauum npoLeccoB
XWM3HEHHOro LMKra nporpaMMHbIX CpeacTB U MHPOPMALMOHHbBIX CUCTEM
no MCO/M3K TO 15504. PedepeHTHaa 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).
MeTtogonormn mopgenupoBaHua ©6usHec-npoueccoB. MopgenvpoBaHue
npoueccos B HoTauum DFD. MopgenupoBaHue npoueccoB B HOTauuu
IDEFO. MogennpoBaHue npoueccos B HoTauuu IDEF3. MogennpoBaHue
npoueccoB B HoTaumm ARIS. lNporpammHble cpefcTBa MOAENUPOBaHUSA
6usHec-npoueccoB. OCOBEHHOCTU NPUMEHEHUA  UHCTPYMEHTaNbHbIX
CpeacTB  mogenupoBaHua 6GusHec-npoueccoB. MeToaukm onucaHus
pasnu4YHbiX nNpegMeTHbIX obnacten AOeATenbHOCTU — OpraHu3auuu.
Mogoxodbl K ONMCaHWMIO OpraHM3auuoHHOM CTPyKTypbl. [logxoabl K
ONUCaHuIO NpeaMeTHbIX obnacTen OesTenbHOCTU opraHudauun (uenw,
npoayktbl, AT-cuctembl, JOKYMEHTbI, OaHHble, TEXHUYECKME PEeCypChl).
MeTtoabl aHanmsa OGu3aHec-npoueccoB. KOHTPONMb WM MOHUTOPUHT
npoueccos. [lokasaTenu npouecca 1 pesynbTara.

b1.B.AB.02.02

YnpaBneHune XU3HEHHbIM LUKITOM UH(OPMaLMOHHO-aHANIUTUYECKUX
cucrtem

MoHaTtne mHpopmaumoHHo-aHanutudeckon cuctemol (MAC): cTpykTypa,
NPUNOXeHNsa, 0COBEHHOCTN NPOEKTUPOBaHUA U pa3paboTkn. CTpykTypa
OLHOMONb30BATENLCKOW U MHOrOMonb30BaTENbCKOW,  Manon U
kopnopatmsHon WAC, nokanbHou un pacnpegeneHHon WAC, coctaB u




HasHavyeHne nogcuctem. OCHOBHble  OCOBGEHHOCTM  COBPEMEHHbIX
npoektoB WAC. 3Otanbl cosgaHua WNAC: cdopmmpoBaHue TtpeboBaHunm,
KOHUENTyanbHoe  npoeKkTupoBaHue,  crneundukaumss  NpPUNoXKeHUH,
pa3paboTka mMoaenen, MHTerpauuMsi U TeCcTMpoBaHue MHAOPMAaLMOHHON
cuctembl (UC). MeToabl NporpaMMHOM WHXEHEepUU B MPOEKTUPOBaHUMU
NC. JXusHeHHbIn umkn nporpammHoro obecnedeHna WC TloHaTre
Xun3HeHHoro uukna O UC. lMpouecchl XM3HEHHOrO LMKMNA: OCHOBHbIE,
BCNoMoraTtesibHble, opraHu3aunoHHble. CogepXaHne u B3auMMOCBA3b
npoueccoB Xu3HeHHoro uukna NO NC. Mogenwn »xunsHeHHoro umkna [MO:
BoAonagHaa mofenb, mogenb ObICTpon pa3paboTku NpunoxeHwun, V-
obGpasHaa mopfenb, nowaroBad MoAenb, cnupaneHas mogens boama,
npoToTUnHass mopenb, TexHonoruu Agile. OnucaHne a3 >XM3HEHHOro
uyukna MO: koHuenTyanusaums npoekta MO, nnaHMpoBaHune paspaboTku,
paspaboTka TpeboBaHui, npoekTnpoBanune MO, kogMpoBaHMe K OTNaaKa,
CUCTEMHOE TeCcTupoBaHue, conpoBoxaeHve. CTaHOapTHbLIM npouecc
pa3paboTkm nporpammHoro obecneyeHnda. CTpykTypa CTaHAApTHOro

npouecca. PacnpegeneHne  OTBETCTBEHHOCTU B  KONEKTUBE
paspabotumkoB [1O. [pynna npouecca. [lacnopT cTaHAapTHOroO
npouecca. PernameHntaunsa npoLeccoB NPOEKTUPOBaHUSA B

OTEeYECTBEHHbIX W MeXOyHapoAHblX cTaHgaptax. MeHemXmeHT B
pa3paboTke nporpaMMmHbIX CpeacTB. HanpaeneHus aesTenbHOCTU
MeHegxepa. PyHKUMOHANbHbIE POMW B KOMMEKTMBE pa3paboTymMKoB.
OnpepgenexHne yHKUMI, BbINOSTHAEMbIX COTPYAHUKaMU B Xo4e pasBUTUA
NpoeKTa 1 TUNNYHbIE AN NPOrpaMMHbIX MPOEKTOB Ponn pa3paboTynKOB;
ponu, KOoTopble MOryT COBMeLLaTbCA Npu  BbIMOSIHEHUM MpPOEKTA.
TexHonoruu ynpasneHus xxm3HeHHbIM umknom NAC.

Bnok 2 NMPAKTUKA
O6s13amenbHasi 4acmb

B2y Y4yebGHas npakTuka

B2.0.01(Y) O3HakoMuTernbHas NnpakTuka

Bud npakmuku: y4ebHas.

Crocob rposedeHusi: cTaunoHapHas, Bble3gHasl.

@opma riposedeHust rMpakmMuKu: OUCKPETHO.

CuctemaTtusaums, paclumpeHne K 3akpenrneHne npodecCuoHanbHbIX
3HaHuWW, obocHOBaHMe Bblbopa METOAOB Hay4YHOro WccnegoBaHuUs,
dopmynunpoBaHue uUenu, 3ajad uccrnegoBaHusi, CocTaBfieHWe nnaHa
nccneposaHna. Cbop, obpaboTka, aHanu3 M cuctematmsaumsi Hay4Ho-
TeXHu4yeckon wuHdopmaumm no Teme wuccrnegosaHud. [logroToBka
TEMaTMYECKOro Hay4yHO-TexHu4Yeckoro ob3opa nybnukauuMi no Teme
nccneposaHusa. [MpoBegeHne naTeHTHbIX WCCNeaoBaHWA C  Lenblo
obecneyeHna naTeHTHOW YUCTOTbl HOBbIX paspaboTok. PaspaboTka
PU3NYECKMX, MaTEMATUYECKMX U KOMMBIOTEPHbIX MOAENen nccnenyemblx
npoueccoB, Modenen n o6bHEKTOB, OTHOCALUMXCA K NpodheccMoHanbHOn
cpepe. CoBepleHcTBOBaHMEe W pa3paboTka MeTOOOB aHanusa
nHpopmaumm no pabote obopyaoBaHusa B obnactun cuctem mynbtumeana
N KOMNbloTepHOM rpadukn. CpaBHEHWE MNOMYYEHHbIX pe3ynbTaToB
nccnegoBaHMs C  OTEYECTBEHHbIMU UM 3apybexHbiMM  aHanoramu.
[MoaroToBka Hay4YHO TEXHUYECKMX OTYETOB, 0630pOoB. POPMON OTYETHOCTH
ABNAETCA OT4YET O [MPOXOXAEHUN  MNPAKTUKK, KOTOPbIA  MOXET
npeactaBnaTb cobon pesynbrtatbl 0630pa nuTepaTypbl NO TemMaTtuke
nccnegoBaHW, PYKONUCb CTaTbW, HaMpaBfeHHOM B Meyatb Wnn
onybnunkoBaHHOW. Bua KOHTpONs — OTYET NO NPaKTUKe, 3a4€eT C OLEHKOW.




b2.M

n pon3BoaCTBEHHAA NMPaKTUKa

62.0.02(MN)

HayuyHo-uccnepoBatenbckas pabora

Bud npakmuku: npon3BoACTBEHHaS.

Cnocob nposedeHusi: cTauMoHapHasi, Bble3gHas.

@opma riposedeHust rMNpakmMuKu: OUCKPETHO.

OsHakomMmneHne ¢ ocHoBamu U crieundukon byaylien gesaTenbHOCTU Mo
BblbpaHHOM npodheccun; 3akpenneHne TEeOPeTMYECKUX 3HaHUN WU
npoBefeHne Hay4yHbIX UCCreaoBaHUM B OCHOBHbIX MPOMeCcCnoHarnbHbIX
obnactsx; nonyyYeHue HaBbIKOB NCMONb30BaHNA  COBPEMEHHbIX
MYINbTUMEANNHBIX TEXHONOMMA ONA Npe3eHTaunun maTepuanos goknaga v
npu HanucaHum n oopmneHmn ctaten. B xooe npakTUKKM MarncTpaHTbl
onpenenalT obbekT WM npegMeT UCCnefoBaHWsa; CaMOCTOATENbHO
dopMynuMpyOT Uenb W 3adadn  HayyYyHO-MccrnepoBaTenbCkux pabor;
OBOCHOBbLIBAKOT  aKTyanlbHOCTb BblOpaHHOM Tembl. CaMoCTOATENBHO
BbIMOMNHAKT UCCNedoBaHUs N0 TeMe MarncTepckon aucceprauuun; BeayT
MOUCK WCTOYHUKOB nuTepaTypbl C MPUBIIEYEHUEM COBPEMEHHbIX
WHOPMALMOHHBLIX TEXHOMOrM1; (OpMynNUPYT U pelarT  3agayu,
BO3HMKaKOLWME B Mpouecce BbINOSIHEHUS Hay4HO-UCCreaoBaTellbCKoM
paboTbl; afgekBaTHO  BbIOMpalOT  COOTBETCTBYKOLIME  METOAbI
nuccrnegoBaHna mcxogsa M3 3agad TeMbl MarucTepckon auccepTauuu;
NPUMEHSIOT  COBPEMEHHblIE  MH(OPMALMOHHbIE  TEXHOMNOMMW  Mpu
opraHvsauMm ” npoBeAeHUUM Hay4HblX WUCCredoBaHWW;, NpoBOAAT
cTaTtucTnyeckyto ob6paboTKy akCnepuMeHTarnbHbIX AAaHHbIX, aHaANU3npytoT
pesynbTtatbl W NPeacTaBNAlT MX B BuAE 3aBepLUeHHbIX Hay4HO-
nccnenoBaTenbCknx pa3paboTok (oTyeTa No Hay4YHO-UCCNeaoBaTENbCKON
paboTe, Te3MCOB [OKNagoOB, Hay4yHOM CTaTbu, KypcoBon paboThl,
BbIMYCKHOW KBanuukaumoHHon paboTbl).PoOpMOr OTHETHOCTUN SBMSETCS
OTYET O MPOXOXAEHMM MPAKTUKW, KOTOPbIN MOXET NpeacTaBnATb cobou
pe3ynbTatbl 0630pa nuTepaTtypbl N0 TeMaTUKE UCCNeaoBaHWUM, PYKONUCh
cTaTbW, HaNpaBfeHHON B NeyaTb unn onybnmkoBaHHOW. Bug koHTpons —
3a4eT C OLEHKON.

52.0.03(MNa)

NMpepannnomMHan npakTuka

Bud npakmuku: npon3BoACTBEHHaS.

Cnocob nposedeHusi: cTauMoHapHasi, Bble3gHas.

@opma riposedeHus rMpakmuKu: OUCKPETHO.

MpepannnomHasa npakTuka npegHasHaveHa ans cbopa JONONHUTENbHbBIX
NPOU3BOACTBEHHbIX MaTepuarioB W WX aHanusa, ogopMneHus u
anpobaumn Hay4HbIX UccnegoBaHW B paMKax MOArOTOBKW BbIMYCKHOM
KkBanudmrkaumoHHon paboTtel. PopmupoBaHme obbema MCXOOHbIX AAHHbIX
ANS HanMCaHUSA BbINYCKHOW KBanuukaumoHHON paboTbl (MarncTepckomn
ancceptaumm), MOUCK M M3y4eHUne BO3MOXHbIX MeTofoB 06paboTku wm
aHanu3a 3Toro obbema W Mofy4veHHbIX pe3ynbTaToB, 0606LWEeHne u
COBEpLLUEHCTBOBAHWE OrblTa CaMOCTOATENBbHOrO peLleHus pearnbHOon
TEXHUYECKOWN 3aJadv 1 UCCneaoBaHUs akTyaribHOW Hay4yHow npobnemsl,
BbIMOSIHEHME BbINYCKHOM KBanMuKaumoHHOW paboTbl (Marmctepckon
anccepTaumn).

Mo wToram npoxoxgeHus nNpeganniioMHOM MPaKTUKM  MarucTpaHT
3awmiiaeT oT4eT 1 nonyyaet anddepeHUMpoBaHHbI 3a4eT (C OLIEHKON).

oTa

PAKYJIbTATUBDI

oTA.01

HerocypapctBeHHOe neHcMoHHOe ob6ecnevyeHmne B OAO "PX[O"
[MpaBoBble W OpraHM3aLMOHHO-3KOHOMMUYECKME OCHOBbI  CO3[aHus,
perucrpaumu, NULEH3NPOBaHUSA " PYHKLMOHNPOBAHUS




HerocyaapCTBEHHbIX NMEHCUOHHbIX doHOoB. PyHKUMU
HerocygapCTBEHHOro  MEHCUOHHOro  ooHAa. MpaBuna  ¢oHaa.
[NeHCMOoHHbIe ocHOBaHUA. [eHCnoHHbIN goroBop. CyBbekTbl U y4aCTHUKN
OTHOLLEHUA MO HEerocyaapCTBEHHOMY MNEHCUOHHOMY obecneyeHuto.
NcToYHMKM 1 meToabl (hOPMUPOBaHUA MMYLLECTBA HEroCyAapCTBEHHOrO
NEHCUOHHOro doHAa. [eHCMOHHbIE pe3epBbl N NEHCUOHHbIE HAKOMMEHMS.
Buabl MEHCMOHHBIX CXeM W WX T[PUMEHEHWE B  MNPAKTUYECKOW
AEeATENbHOCTU HerocyfapCTBEHHbIX MEHCUOHHBIX (DOHAOB.

Pa3smellueHne cpenctB MNEHCUOHHbIX pPE3epBOB W MHBECTUPOBaHUE
CpeaCcTB MEHCUOHHBLIX HakonneHun. PerynvpoBaHue peAtenbHoOCTU B
obnactu HerocyapCTBEHHOIo NMEHCUOHHOIO obecneveHus,
065a3aTenbHOr0 NEHCUOHHOIO CTPaxoBaHUSA, HAA30p UM KOHTPOMb 3a 3TON
AEATENBbHOCTHIO.

dTA.02

TexHuKa Ny6NMYHbIX BbICTYNIEHUN U Npe3eHTauuM.

MNoHATMe opaTtopckoro uckyccrea. OpaTop 1 ero aygutopus. Nogrotoska
n npousHeceHne pedun. Nonemuyeckoe mactepctBo. [lpe3eHTauumn kak
3NemMeHT Ny6rnnyYHoro BbICTyNMNeHus.




