OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
5 _ YUYPEXX/JAEHUE BBICHIEI'O OBPASOBAHNA
«POCCUUCKNHN BUOTEXHOJIOI'MYECKUN YHUBEPCUTET (POCBUOTEX)»

INPOI'PAMMA BCTYIHUTEJBHOT'O UCIIBITAHUSA
JJIS IOCTYNAKIIMX HA 00y4YeHHe M0 MPOrpaMMam MoJAroTOBKH HAYYHbIX U HAYYHO-
neJaroru4eCKMi Kajapos B aCIIUPAHTYpe
110 HAYYHOH CIIeMAJTBbHOCTH
«2.3.1 CucremMHbIN aHAJIN3, YIIPAaBJIeHHE U 00pad0TKAa HH(POPMALIMI)
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BBEJAEHHUE

HacTosimas nporpaMma BCTYNUTENIbHBIX HUCHBITAaHUM B (opMare By3a B
acUpaHTypy dbenepanbHOTO roCyJapCTBEHHOI'O OO0 1>KETHOTO
00pa30oBaTEIBPHOrO  yUpeXAEHUs BbIcliero oOpa3oBaHus  «Poccuiickuil
ouorexnonornueckuit  ynusepcuter (POCBUMOTEX)» cocraBneHa Ha
ocHoBanuu denepanpubix 3akoHOB Poccuiickoit @enepanun «O0 oOpa3zoBaHUU
B Poccuiickoit denepanumy ot 29.12.2012 No273-d3 (¢ uzmeHeHnussMu Ha 30
nekabpss 2021 roma), «O Hayke U TOCYAapCTBEHHONW HAayYHO-TEXHHUYECKOM
nosutuke» ot 23.08.1996 Ne 127 (¢ uzmenenusmu Ha 2 wutons 2021 rona),
[Ipukazom MunHuctepcTBa HayKd U BhIcHiero oOpazoBanus PP ot 6 aBrycra
2021 1. Ne 721 "OO ytBepxkaennu Ilopsnka mpuema Ha oOydeHHE IO
oOpa3oBaTeIbHBIM NPOrpaMMaM BbICIIETO OOpa3oBaHUs - MporpamMMmam
MOJITOTOBKU HAy4YHBIX M HAYYHO- NEJArorH4ecKux KaJpoB B acnupaHType',
IIpukazom MuHHCTEpCTBA HAyKd U BbICHIEro oOpa3oBaHus Poccuiickoit
Oenepaunu - ot 20.10.2021 Ne 951 "OO6 ytBepxkaeHuu ¢deaepaibHbIX
roCy1apCTBEHHBIX TPEOOBAHUH K CTPYKTYypE MPOrpaMM MOATOTOBKH HAYYHBIX U
Hay4HO - [I€JarOTUYECKUX KaJpOB B ACIUPAHTYpE (aABIOHKTYpPE), YCIOBUSIM UX
peanu3aln, CpoKaM OCBOCHHS 3THX IMPOrpaMM C YYETOM pas3UuuHbIX (HopM
00yueHusi, 0Opa30BaTENIbHbIX TEXHOJOTMH M  OCOOEHHOCTEH  OTHAENIbHBIX
KaTeropuii acnupanToB (aabroHKTOB)", Ycraa ®I'BOY BO
«POCBHUOTEX» 1 UHBIX HOPMATUBHBIX MTPABOBBIX aKTOB.

BerynutensHoe WCIIbITAHNE B acnupantypy  POCBUOTEX
NPEAHA3HAYEHO JUI  OIPEAECIIEHUS TEOPETUYECKOW W NPAKTHUYECKOU
MOJIFOTOBJIEHHOCTH, TMOCTYMAIOIIETO0 K BBIMOJHEHUIO MNPOodeCCHOHATBHBIX
3a/1a4, yCTaHOBJIEHHBIX (pellepaIbHBIMU TOCY/IApCTBEHHBIMU TPEOOBAHUSIMHU 110
Hay4HOU criernanbHOCTH 2.3.1 CucTeMHBIN aHaIu3, ynpaBlieHue U oO0paboTka
nHbOpMaLHU

1. TPEBOBAHUSA U ®OPMA BCTYIIMTEJIBHOI'O
HUCIIBITAHUA

TpeGoBaHus K BCTYNMHUTEIBHBIM HCIBITAHUSM HACTOSAIICH IPOTrPaMMBbI
chopmupoBanbl Ha ocHOBe DepepalibHbIX TOCYJAPCTBEHHBIX TPEOOBAHUMN IO
Hay4YHOU criernaibHOCTH 2.3.1 CucTeMHBIN aHaIu3, ynpaBlieHue u 00paboTka
nHpopmanuu Ha BCTyNUTEIbHOM HCHIBITAHUU MOCTYHAIOUIMN B aCUpPaHTYpy
JOJKEH TOATBEpAUTh Hamudue (CHOpMUPOBAHHOCTH) OOIIEKYIbTYPHBIX,
obOmenpodeccuoHalbHBIX U TMPOGECCHOHAIBHBIX KOMIIETSHIIMM Ha YpPOBHE
MarucTparypbl 10 HayyHOU crneuuaibHoctu 2.3.1 CuCTeMHBIM aHau3,
ympaBiieHue u o6Opaborka wmHopmamuu B acnupadnTypy Ha KOHKYPCHOM
OCHOBE TMPUHUMAIOTCS JIMI[A, WMEIOIIME BBICHIEE TPOPECCHOHATBHOE
0o0pa3oBaHueE U IOCTHKEHUS B HAY4YHOU paboTe.

[Ipuem B acnupaHTypy IPOBOAMUTCS Ha OIOMKETHON U JOTOBOPHOU
(nnatHOM) ocHOBe. KonnuecTBo OIOKETHBIX MECT
ompeAesieTcss KOHTPOJIbHBIMU upamu npuema,



ycTaHaBiIuBaeMbiMU MuHOOpHayku Poccun, mpuem Ha JOrOBOPHOIM

OCHOBE MNPOBOAUTCS Kadeapoid HMHPOPMATUKUHM  BBIYUCIUTEIBHOMN

TEXHUKH NUIIEBBIX TPOU3BOICTB cBepx OOyueHue B

aCIMpaHType OCYIIESCTBIIICTCS HA OYHOU U 3a09HOU hopme. HopmaTHuBHBIH
CpPOK 00y4Y€HUS B aCIUPAHTYPE MO OUHOU hopMe 00yUeHUs COCTaBIsIeT 3 roja.

Jluma, panee mpoImIeaIue MOJHBIA Kypc OOy4YeHHUs B aCIUpPAHTYypE, HE
MMEIOT IIpaBa BTOPUYHOTO OOYyYEHHMsI B aclIUpaHType 3a CUET CpPEJICTB
Oro/KeTa.

[Toctynaromme B acOUMpaHTypy CHAKOT CJIEAYIOIME JK3aMEHbI B
COOTBETCTBUM C TOCYJApPCTBEHHBIMH OOpa30BaTeIbLHBIMU CTaHIApTaMHU
BBICIIEr0 MPO(ecCHOHATIbHOTO 00pa30BaAHUSA:

— BcerynurenbHbIN 9K3aMEH IO HHOCTPAHHOMY SI3BIKY.
— BceTynuTenbHbIM 3K3aMEH MO CIIENUATBHON JUCHUILIMHE.

Jluna, cpaBlIE MOTHOCTHIO MJIM YaCTUYHO KaHAUJATCKHUE SK3aMEHBbI,
MPU TOCTYIUICHUH OCBOOOXXIAIOTCS OT COOTBETCTBYIOIIUX BCTYMUTEIHHBIX
AK3aMEHOB.

[lenbt0 BCTYNUTENBHBIX UCIBITAHUN B ACIUPAHTYPy MO CHEHUAIBHOCTHU
2.3.1 CucteMHBIi aHanu3, ynpaBlieHHEe U 00paboTka MH(POPMALMH SIBISICTCA
OIpEAECIICHNE TOATOTOBIEHHOCTH MOCTYMNAKUIETO K BBINOJIHEHUIO HAYyYHO-
MCCJIEI0BATEIICKON NEATEIbHOCTH.

[IporpamMa BCTYNHTEIbHBIX HWCOBITAHUNU (QOopMUpyeTCs Ha OCHOBE
COOTBETCTBYIOIMX  (helepalbHBIX TOCYJAApPCTBEHHBIX  00pPa30BaTEIBHBIX
CTaHJApTOB BbICHIEr0 O00pa3oBaHUs [0 MOporpaMMme CHelUHaJuTeTa Hu
porpaMme MarucTpaTyphbl.

Pazpen 1.

AHaIM3 U CHHTE3 OMOTEXHHUYECKHUX CHCTEM

1.1. buonorumveckne CUCTEMBI KaK OOBEKT MCCIIEAOBAHUS

Knaccudukanuss cucrem. CnocoObl omnucanus cucteM. OCHOBHbBIE
(G YHKIIMOHATHHBIC XapaKTEPUCTUKHU CIIOKHBIX CUCTEM.

PaccmoTrpenue opranm3ma ¢ MO3UOMHA  CHUCTEMHOTO  AHAJIM3A.
OYHKIMOHAJIBHBIE CHUCTEMbl OpraHM3Ma M OCOOEHHOCTHM HUX KakK OOBEKTOB
MEIUKO- OHOJIOTMYeCKuX uccienoBanuid. [IpoOiempl aHamM3a W CHUHTE3a
OMOTEXHUUYECKUX CHUCTEM. VICTOUHUKH M TPOUCXOXKAEHHE OHOJIOTHYECKUX
curHasioB. CpecTBa ynpaBji€HUs COCTOSIHUEM OpraHu3Ma.

1.2. Teopuss OMOTEXHHUYECKUX CHUCTEM

Omnpenenenusi, CBOMCTBa OMOTEXHUYECKUX cUCTeM. CHCTEMHBIN TTOIXO0/ PU
CONPSDKEHUN DJIEMEHTOB KUBOM M HEXKUBOW OPUPOABL. METOI MOATAIHOrO
MoJenupoBaHusl. buoTexHuueckue U3MEpPUTEIbHO-BBIUYUCIUTEIBHBIE CUCTEMBI
MEJIULMHCKOTO Ha3HAYE€HUsl, MOHUTOPHBIE CHUCTEMbI, CHUCTEMBbI J€4ueOHO-
TEParneBTUUYECKOT0 HA3HAYEHUS; CUCTEMbl BPEMEHHOTO H JUJIUTEIBHOTO
3aMeleHusi PyHKIHI KUBOTO OpraHu3Ma; OMOTEXHUYECKUE CUCTEMbI YIIPaBICHUS
COCTOSIHUEM U MOBEJICHUEM KUBOT'O OpPraHU3Ma.

Paznen 2. MaTtemaTH4ecKHe OCHOBBI KHOCPHETHKH.

1.1  DOnemeHThl TEOpUHM MHOXKECTB. MHOXKECTBA W YHUCIOBBIE IMOJIS.
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MHoxecTBa U 31eMeHThl. AnreOpandeckue onepauuu. Yucinoble moss. N-
MEpPHBIE MPOCTPAHCTBA. JIMHENHbIE NTPOCTpaHCTBA. JIeUCTBHUSA HAl BEKTOPaAMMU.
Pazmepnocte u Oasuc. llepexon k HoBomy Oasucy. IlogmpocTpaHcTBa
JUHEMHBIX NOpOCTpaHCTB. Ad@UHHOE TPOCTPAHCTBO U  OMpeAcieHUE
KoopauHar B HeM. Ilepexon Kk HOBOM cucTEME KOOPAUHAT.

1.2 Marpunpsl U nuHelHbIE npeoOpa3zoBaHus. MartpuuHas anreOpa.
Martpunpl, onpeienuTend, MHHOPbl W aiaredpanyeckue JONOJIHEeHus. Panr
Matpullel. JluHeiHas 3aBUCUMOCTH CTpOK wmartpuil. OOparieHue MaTpuil.
HopmanbHoe ypaBHEHME METOAa HaMMEHBIIMX KBaJApaToB. PemieHue cucreMm
JUHEMHBIX anreOpanvyeckux ypaBHEHUW 4YHCICHHBIMU MeToAaMHu. MeTton
INaycca.

Metonwsl urepauui. [Ipou3BoJIbHBIE CUCTEMBI JIMHEWHBIX YpPaBHEHUM.
CoBMeECTHBIE UM HECOBMECTHBIE  cUCTEMBL. OIHOPOJHBIE  CUCTEMBI.
dyHnaMeHTallbHAasE COBOKYIIHOCTh pemieHuil. [lceBnopemenuss cucrem
JUHENHBIX ypaBHeHUM. [lmoxo 0OycClIOBIEHHBIE CHUCTEMBI JIMHEWHBIX
anreOpandeckux ypaBHeHUM. JluHelHble omnepartopsl. OOmmMe CcBOMCTBA
JUHENHBIX onepatopoB. COOCTBEHHbIE BEKTOPbl M COOCTBEHHBIE 3HAYECHUS
JIMHEUHOTrO oneparopa. JInHelnble onepaTopsl B EBKIIMA0OBOM IPOCTPAHCTBE.
ConpsbKeHHBIE OIIepaTophl. Y HUTApHbIE oneparopsl. JIMHEHbIE onepaTopsl B
ruap0epToBoM npoctpancTBe. Psag dypoe. Uuterpan @ypre. [IpeobpazoBanue
Panona.

1.3 Teopust BeposiTHOCTEHl M MaTemMaTuueckasi cratuctuka. [lonstue
BepOATHOCTU. COOBITUS M MOHATHUS HCXOJOB JKCIEpUMEHTAa. J(UCKpeTHbIE
CIy4YalHbIE BEJIMYMHBI. 3aKOHBbl PACHPENEICHUS CIy4YalHbIX BEJIUYMH.
Hopmanbeneiii  3akoH  pacnpeneneHus. PacnpeneneHusi, CBsi3aHHBIE €
HOpMaJIbHBIM. bunapnoe pacnpenenenue. Pacnpenenenne Ilyaccona.
YucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYWH. MHOrOmMepHbIE€ MIIOTHOCTH.
ITonsiTHE O cHCTEME Cily4alHBIX BEJIMYMH. Y CJIOBHBIE 3aKOHBI PACIIPEICIICHHUS.
YucnoBble XapaKTEPUCTUKNA CHCTEMBI JABYX CIIYYaWHBIX BEJIWYMH. UHCIIOBBIE
XapaKTEepUCTUKU  (QYHKUUM  OT  CiaydallHbIX BeJIMYUH. BpiOopouHble
xapaktepuctuku. CraTUCTHUYECcKass OLIEHKa I[apaMeTpPOB paclpeaeeHHUs.
OuneHnka 3akoHOB pacrpeaeneHus. IIpoBepka CTaTUCTUYECKHX THIIOTES.
Kpurepuit baiteca. OnHodakTopHblii aHanmu3. JIMHEWHBIM perpecCUOHHBIN
a"nanus. Kpurepuu cornacus.

1.4 Teopus caydailHbIXx mpoueccoB. (CTalMOHapHbBIE  ClIy4yallHbIC
nponieccbl. OcHoBHble TOHSATUA. KoppensiumoHHass W KOBapUallMOHHAas
¢byukiun. CnexkTpalbHbIH aHAIU3 CIyYallHbIX IPOIECCOB. DHEPTreTUUYECKUU
cnekTp ciaydakHoro mnpouecca. @opmyna Bunepa — XwunHuunHa. CBoiicTBa
CTAllMOHAPHO- KOPPEISALMOHHBIX XapAKTEPUCTUK CTALIMOHAPHOIO CIy4YaulHOTO
npouecca. benbiit mym. BpeMeHnHbie psaabl. MeTo bl KHCCIIENOBaHUSA CTPYKTYPbI
CTAllMOHAPHOI'0 BPEMEHHOTO psAna. Moaeny BpeMEeHHBIX PsiIOB.

Pa3znen 3. Martremarnueckoe ONHCAHHME M ONTHMH3AIUA 3a14a4
ynpasJieHHsl, 00pa00oTKH MHGOPMALMKM M IPUHATHS PelleHU .

3.1 3agauu ONTUMAJIBHOTO VYIPABICHUS W UX KIacCUPUKAILIUA.
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[Tonsatue ynpasnenus. Kpurepum kadecTtBa ynpaBieHUs. MaTemaTudeckoe
onucanue oObekTa ymnpaieHHs. OCHOBHbIE MOHSITHUS TEOPUU ONTHUMH3AIUU.
MaremaTtnueckoe onucaHue »3iemMeHToB U y310B CAP. Ilepematounsbie
¢byukuun CAP. CtpykrypHble npeoOpa3oBanus. [I[pumenenue Teopuu rpados.
Kputepun ycroiiunBoctu CAP. OnieHka KauecTBa peryJnupoBaHusl.

3.2  OcCHOBHBIE MOHSITUS HHOOPMAITUOHHOTO oOecrieueHusI.
Nndpopmanus u nanneie. Dopmbl afgekBaTHOCTH wuH(popmanuu. [lonstue
coobumenusa.  KounuuectBeHHbie  mepbl  uHpopManuu. IlepeHocunku
nHpopmanuu. Monymsuus. [lonsaTue konga 1 KOQUpOBaHUS.

3.3 Mmuoromepnbii aHanmu3. DakTOpHbIN aHAIM3. JMCKpUMUHAHTHBIN
a"anu3. KnactepHsiii ananm3. MHOroMEpHOE MIKAJIMPOBAHUE.

3.4 DOKCHepTHbIE MOJIEIIM M METOAbl NpUHATHA pemieHuid. [Ipobiaema
dbopManu3annu MOUCKa PEIICHUs] B CUCTEMAaX MOJJIEP>KKU MPUHATHUS PEIICHUH.
[Iponykunonnusie  moaenu. OpranHuzamnus  napaieJbHOH  00padOTKHU
NPOJYKIHMOHHOW MOJEN IO CXEME BBIYHUCIEHHU HAa OCHOBE IOTOKA JIaHHBIX.
[IpencraBieHne NPUYMHHO-CIECICTBEHHBIX W BPEMEHHBIX 3aBUCHMOCTEN B
AKCMEPTHBIX MOAEIISIX MIPUHSITUS PEIICHUN.

Pasznea 4. O6padboTka CMrHAJIOB B OMOJIOTMM U MeIUIINHE.

4.1 MaremaTnueckue OCHOBBI 0OPAOOTKH CUTHAIOB. XapaKTEPUCTUKU
CUTHAJIOB U 1IyMOB. MeToabl nuHEiHON (unbTpanuu. MeToasl HETMHEHHOU
¢unprpanuu. Meauanaele ¢GuUIbTpbL.  JlUcKpeTH3anuss U KBaHTOBAaHUE
HENPEPBIBHBIX  CUTHAJIOB.  VICKa)X€HUsT  CHUTHAJOB,  CBSI3aHHBIE  C
IUCKpeTu3anmei u kBautoBaHueM. [IoHsATHE CBEPTKU U «OKHa»

4.2 Metoapl 00paboTku curHajoB. Ilapamerpuueckue MeTOIbI
00paboTKHu CUTHAJIOB. Henapametpuueckue METO/IbI 00paboTKu
(mpeobpazoBaHus dypse, Yomnma, METO/IbI AIMpPOKCUMALIYH ).
KoppenaiuoHHblii aHau3 M €ro MNpWIOKEeHUs. MeToabl, OCHOBaHHbIE Ha
aHAIM3e TMapaMeTpoOB CHUTHAJOB (aHamu3 «(GOpMbI BOJHBD). OCOOEHHOCTH
00paboTKH HacTallMOHAPHBIX CIIy4alHbIX CUTHAJIOB. Mertoasl
MEePUOJIOMETPUYECKOTO aHaimm3a U ero moaudukamuu. CromailHel W UX
npumeHenus. Ludposas dunaptpanus m ee nmpumenenne B MBU. Metonsl
ckatusi uHpopMauuyd npu oO0pabOTKE OHUOJOTHYECKUX CUTHAIOB. MeETObl
PaHTOBOIr0 aHAJIM3a CIIyYalHbIX CUTHAJIOB.

4.3 AnmaparHele cpencTBa NOJAy4YeHUS U OOpabOTKH CHUTHAJIOB.
JlaTuuky I8 U3MEpEeHHus IOoKaszaTeJeld CepJIeYHO-COCYJIMCTON CHCTEMBI.
JlaTunku Ui HEWPOMBIIIEYHOTO0 UM PECHUPATOPHOTO  MOHHUTOPHUHIA.
DJIEKTPUUECKUE  XAPAKTEPUCTUKU  AJIEKTpoaoB. McrouHukn mnomex B
AJIEKTPOJHBIX CHUCTEMaxX M CIOCOOBI WX MPUMEHEHHUS. MUKPOIIEKTPOIHI.
HNuTterpanbubie OIlEpallMOHHBIE YCUJINTEIIU. NuBepTupyrommi 51
HEeUHBepTUpyrommi ycumtenu. duddepenunanpupie ycunurenad. CrnocoObl U
CXEMbl TMOJAaBIEHUS CHH(A3HBIX TMOMEX. YCHUJIHUTEIH C TajJbBaHUYECKOU
pa3Bsa3koii. CxeMbl €  4YaCTOTO3aBUCUMBIMHM  OOpaTHBIMM  CBS3SIMH.
WNnterpatopsl, auddepeHmaropsl, TreHepaTopbl, YCTPOHCTBAa  BBHIOOPKH-
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XpaHEHMUS.

Henuneiinple ¢yHKIMOHANIBHBIE TpeoOpa3oBaTenn Ha ocHoBe OV.
[ngpoBble AIE€MEHTBI U y3JIbl 3JIEKTPOHHOW MEIMIMHCKOW anmaparypsl.
OcuoBuble Tunbl U@PpoBbix MC n nx napamerpsl. CUHTE3 KOMOWHAIIMOHHBIX
uerneil. TpuUrrepHble CXeMbl, PErMCTPbl, CUETYMKU U Y3Jbl HAa HUX OCHOBE.
Amnanoro-uugpoBbie U HU(PO-aHATOTOBbIE MPeoOpPa30BATENH.

4.4 [udpoBrie MeToabl O0OpabOTKM U aHalU3a H300paAKECHUM.
JIBymMepHasi cBepTka. l'mcrorpaMmbl ypOBHEH SApPKOCTH. Mepbl KOJIMYECTBa
nHbOpMallUl B M300paKeHUHM. XpaHEHUE U MPEACTABICHUE H300pa’keHUM.
JlokanbHblEe omnepaTtopbl. JIByMEpHBIM CIIEKTpaJibHbIA aHalu3. MeToabl
aHaM3a u3oopaxxenuii. CermeHTanus U300pa>keHUM.

Paznen S. IlpumMeHeHHMe MEPCOHAIBHBIX KOMIBHTEPOB U
MHUKPOKOHTPOJLJIEPOB B CHCTEMAX AHAJIN3Aa JAHHBIX U UHTE/JIEKTYaJIbHOM
MOJJICPKKHU NPUHATHSA PellIeHUM.

5.1  MukponpoueccopHble CHUCTEMBI

OnemeHTHasa 0a3za BeruMciauTeIbHON TeXHHKH. Tunsl BUC/CBUC, cucteMsl
Ha kpuctamuie. Knaccudukarmms MUKpOTIPOIIECCOPHBIX cpeacTB. ba3oBbiit Habop
byHknuii u momynei mukpornpoueccopusix cuctem (MIIC). Apxutektypa,
OCOOEHHOCTH MPOTPaMMUPOBAHUS U TPUMEHEHHUE MUKPOIIPOILECCOPOB OOIIETO
Ha3HaAYCHUS u MUKPOKOHTPOJIJIIEPOB. Crnenuanu3upoBaHHbBIE
MUKpOMpOoIeccopbl. MeTobl U aJrOPUTMbI LIU(PPOBOI 0OPaOOTKU CHUTHAJIOB;
mukponpoueccopel  [HOC. Mukponpoueccopel ¢ RISC  apxurextypoil.
Tpancnproreppl.  MynpTH-  MUKPONPOLIECCOPHBIE  CHUCTEMBI.  ba3oBbie
koH(purypanuu. IIporpammuoe  oOecreuenue  MIIC:  ocoOenHocTH,
OINEpallMOHHBIE CHUCTEMbI JJIsi BCTPAMBAE€MbIX MPUIOKEHUNW peaJbHOrO

BPEMEHU. DTaIbl IPOESKTUPOBAHMUSI.
5.2 CucreMHOe mporpaMMHOE OOecTeUeHHE

Haznauenue, QyHkunum u cTpykrypa onepanuoHHoi cucrtembl (OC).
[TonsaTue mpouecca, ymnpapieHUE MHpoleccaMu. BHUIBI pecypcoB M yHpaBJi€HUE
uMd. YmpaBieHne namaTbio. DaiiyoBas cuctema, yrpasieHue Gdaiimamu.
YcrpolicTBa, BHIBI YCTPOWCTB, JApaMBepbl yCTpoucTB. CHHXpOHU3ALUA
MPOLIECCOB, cemMadopbl, COOOIIEHUS, UCITOIb30BaHUE ceMadOpOB ISl pELICHUS
3aJ1a4 B3aUMOHWCKIIOUECHUS] U CUHXpPOHMU3aUnu; Tynuku. Mynetuszanaunsie OC.
CocraB OC. 3arpy3ka u Hactporika OC. TpancusaTopel. @opMasibHbIE SI3bIKH U
rpamMMaTuki. CTpyKTypa KOMOWJIITOPOB M HHTEPIIPETATOPOB, OBepiiciiHbIE

CTPYKTYypbl. I paduueckrie okOHHbIE HHTEPQEICHI.
5.3 OCHOBBI AITOPUTMHU3ALMHN U TPOrPAMMHUPOBAHUS

OcHoBHblEe 3Tanbl pemieHuss 3agady na OBM. Kpurepuu kauectBa
nporpammel. [locTaHoBKa 3aaun U cnenuduUKaims IporpaMmbl. AJITOPUTM U €ro
CBOMCTBA; CIIOCOOBI OMMCAHUS AITOPUTMA; TTPOBEPKA MIPABUIIBHOCTH IMOCTPOCHUS
anroput™Ma. HHCTpyMEHTaJIbHbIE CpPEJICTBA CHUCTEM IPOrpPaMMHUPOBAHUS;
TEXHOJOTHSI NPOrpaMMHUPOBAHHUSI B HMHTETPUPOBAHHOM cpene. S3bIku
nporpaMmupoBaHusi. OCHOBHBIE CBEJIEHUS O TIPOLETYPHOM si3bIke. CTPYKTYpbI
U TUIBl JAHHBIX, UX BHYTPEHHEE NPEJICTaBIICHUE; ONEpallMd U BBIPAKECHUS;
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OIlEpaTOpbl YIPABJIEHUS BBIYUCIHUTENBHBIM IPOLIECCOM; CTPYKTYPHUPOBAHHBIC
naHHble; (QyHKUMM; (aMIoBbIl BBOA-BBIBOA. MOIyNIbHOE MPOTrpaMMHUpPOBAHUE
CASE-cpeacta. Bepuduxanus nmporpamm.

5.4 Meroasl ananuza u npoektupoBanusa BC

[Tonsitue o Mojensix, UX Kiaccupukanus; TpPeOOBaHUS K MOJEISIM;
MOJIEJIMPOBAHUE, KaK ATall NPOEKTUPOBaHUs. MaTreMaTnyeckoe 1 UMUTAMOHHOE
MojenupoBaHusi. Mojgenu  MaccoBoro  oOciykuBaHus. MoaenupoBaHue
CITy4allHBIX BEJIMYUH, COOBITUI U TTOTOKOB coObITui. CetHn IleTpu. O6paboTka
pe3yJabTaTOB  JKCHEPUMEHTA, IUIAHUPOBAHUE  SKCIEpUMEHTA.  SI3bIKK
MoJienupoBaHus. Bepudukamus kak MeTOJ aHajlu3a CXEMHBIX peIIeHUM.
dopmanuzanus CTPYKTypHOTO CHHTE3a; KiIaccu(ukanus 3agad CHHTE3a.
3ajaya ONTHMMHU3ALMH, OCHOBHBIE METOAbl OINTUMHU3ALMH IapaMETPOB,

JOITYCKOB ¥ TEXHUYECKUX TPeOOBaHMIT; MHOTOKPUTEpPHAJIbHAS ONITUMHU3ALINSL.
5.5 Cetu DBM u cpeacrBa TeI€KOMMYHUKALIHI

Knaccudukanus cereit 9BM: nokanbHble, peTHOHANBHBIE U TJI00ATbHbBIC
CETH;  KOPIIOpaTUBHBIE  CE€TH.  ApXHUTEKTypa CET€d U  CHCTEM
TesiekoMMyHuKanui. CoctaB CpeiacTB TENEOOpPaOOTKA M TEIEKOMMYHUKALUN
g noctpoeHust cereit OBM  KoHuenumusi OTKPBITBIX CHCTEM. ODTaJIOHHAS
MOJENb B3aUMOJCUCTBUS OTKpPBITHIX cucTeM. JlokanbHbie cetu OBM.
TpeboBanusi, mnpenwsaBiasembie Kk JIBC. Tumnoseie ctpykrypel JIBC.
CrpykTypu3auusi JOKalbHbIX ceTei. CTpykTypa ceTel mnepegaud JTaHHBIX
(CI1O). ITpunummnel nepenadyu JUcKpeTHod nHdopMaruu. TUmbl KaHAJIOB U UX
0COOEHHOCTH: KalellbHbIE, CITYTHUKOBBIE, PaJHOpESIeHHbIE, ONTOBOJIOKOHHbBIE
Vnopasnenue mnotokamu B CIIJ[. Meroast wmapumpytuzanuu. WHTEpHET.
[IpyuHUIMIIBI TIOCTPOCHUSA CETU. Y CIyr", IpenocrasiisieMble B HMHTepHeTe:
AJIEKTPOHHAs MoYTa, JJIEKTPOHHBIE KOH(eEpeHIuu, mnepeaavya (Hailios,
rojocoBasi CBsI3b, MYJbTUMEIHA, JUCTAaHIIMOHHOE oOydeHue. ba3oBbie

npoTokoJibl cemeiicrea TCP/IP.
5.6  ba3bl 1aHHBIX

[Tonsatuss «06a3za 00BEKTOB» U «00BEeKTHO-OpueHTHpoBaHHas CYB]I».
S3piku cucteMm 0a3 HaHHBIX. APXUTEKTypa cucteM 0a3 JaHHbIX. Mojaenu
naHHbIX st cucteM bJl. PemsiumonHass Monenb naHHBIX. PensiiuoHHBIE S3BIKA
3anpocoB. f3bik 3ampocoB SQL. CereBas monenbp AaHHbIX. HMepapxuueckas
Monienb  JaHHbIX. OOBEKTHO-OpHEHTHPOBaHHAS  Mojaenab. Duszmyeckas
opraHu3anus JaHHbBIX. AJMUHHCTpUpoBaHue 0a3 naHHbIX. CpencrTsa
npoekTupoBanus 6a3 nanubix. CASE

- TexHonoruu. TexHomoruss pa3pabOTKM TPOTPAMMHBIX CHCTEM C
ucnosibzoBanueM CYB/I. IIporpammupoBanue Ha sizbikax CYDBJl. Opranuzanus

nHTepdeiica A3bIKOB MPOTPaMMHUpPOBaHus BhICOKOT0 ypoBHs ¢ CYB/I.
5.7 3ammta uHbopmauu

[Ipob6nembr  3amutel  uHGOpManuu. OCOOEHHOCTH  3alUTHI B
KOMIIBIOTEpax U WH(POPMAITMOHHO-BBEIYUCITUTEIIHHBIX CHUCTEMaX,
HecanknuoHupoBanubid  goctyn (HCJ[). AmnmapaTHpele W TpOrpaMMHBIC
cpencta 3amuthl oT HCJl u pasrpanmdenne nqocryna kK pecypcam. llltatHeie
cpeacTBa 3aIIUTHI, BCTPOCHHBIE B oTIepalOHHbIE CHCTEMBI.
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Kpunrorpapuueckue cpencrna 3ammThl. Haie)KHOCTh CPECTB 3aIUTHI.

5.8 Menununckue uHPopmaunoHHele TexHojorun (MUT) wu

tenemenuuuHa OcHoBHble 3agaun  MUT. Mertoapl u  cpeacrsa

obecrieueHus: MHPOPMAIMOHHON H
MPOTPaMMHON  COBMECTUMOCTHM MEIUIMHCKUX IPOrpaMMHBIX MPOJYKTOB.
WNuterpanus pasnuuabix APM B enuHyr0 HHQOPMALMOHHYIO CHCTEMY.
MeTtopl KOMIIJIEKCHOTO UCTOJIB30BaHUsI TPUOOPOB, U3MEPUTEIBHBIX CUCTEM U
MUT. Kputepuu onienku 3¢ pexruBHoctd MUT.

TereKkOMMyHUKallMOHHAs CETh — MHTErpaLvsl PECYpCOB OTEUYECTBEHHBIX
U MEXAYHapOJHBIX (POHIOB TEIEKOMMYHUKALIMOHHBIX CUCTEM. TexHoorus
MPEICTaBICHHUS MEIULIMHCKOU nH(pOpMaALNU TUIsL YJJIEHHOTO
KOHCYJIbTUPOBAHUSI.

KoHcynpTanium U akTUBHOE ydacTHe B JIeUeOHOM MpOliecce yIaJIeHHBIX
00BEKTOB C HCIIOJIb30BAaHUEM TeJIEMEAULIMHBI. MeaununHckas poOOTOTEXHHUKA
n TeneMeaIuuuHcKkue TexHosoruu. IlepcnektuBbl  paszsutuas MUT wn

TEeIEMEIUIINHEI.
5.9 3agaum MamMHHOTO OOYYEHHS

KinroueBbie 3a1aum MAlIMHHOTO OOYYEHUS: perpeccusi — MpeacKa3aHue
YUCIIOBBIX 3HAYCHUH MPU3HAKOB, HAIIpUMED, IIpe/icKa3aHue Oyaymux oObeMOB
NpOJaX Ha OCHOBAaHMM W3BECTHBIX JAaHHBIX O TMpPOJaXax B MPOILIOM;
KiIaccupukanus — IMpelcKa3aHue TOro, K KaKoMy U3 HM3BECTHBIX KJIACCOB
OTHOCUTCSI OOBEKT; KjacTepu3aluusi — pas3felieHue OOJBIIOTO MHOXECTBa
00BEKTOB Ha KJIACTEPhl — KJIACCHI, BHYTPU KOTOPBIX OOBEKTHI MOXOXKHU MEXKIY
c000i1, HapuMep, CErMEHTUPOBAHUE PhIHKA, pa3/ieieHue BCEX MOTpeduTene
Ha KJIACChl TaK, YTO BHYTPU KJIACCOB MOTPEOUTENIN MOXO0KH MEXKIY COOOH, a B
pa3HBIX KJlacCax — OTJIMYAIOTCS; YMEHBIICHUE Pa3MEPHOCTH — CBEJIEHUE
OOJIBIIIOTO YHCIa TPU3HAKOB K MeHbIIeMy (00bI94HO 2—3) misi ygoOcTBa WX
MocJieAyIoNed BU3yanu3aluuu (HampuMep, CKaTue JaHHBIX); TIOUCK aHOMAaTul
— MOMCK PEJKUX U HEOOBIYHBIX OOBEKTOB, CYHIECTBEHHO OTIMYAIOIIUXCS OT
OCHOBHOM Macchl, HalIpUMEP, MOUCK MOIIIEHHUYECKUX TPAH3AKIIUH.

Cnoco6sl mammHHOro o60yudenus: C yuurtenem (Supervised machine
learning). be3 yumtens (Unsupervised machine learning). I['myOoxkoe

oOyuenue (Deep learning).
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