


BBEJIEHUE

Hacrosmas nporpamMMa BCTYHNUTENbHBIX HMCHBITaHUI B ¢opmaTe By3a B acCIHUpPaHTYpy
(dbenepabHOTO TOCYJApPCTBEHHOIO OFO/PKETHOTO O00pa30BaTEIBHOTO  YUPEIKICHUS BBICIIETO
oOpaszoBanusi «Poccuiickuii 6uorexnonornueckuit yausepcurer (POCBMOTEX)» cocraBiena
Ha ocHoBaHnK PenepanbHbix 3akoHOB Poccuiickoit deaeparmn «O6 obpazoBanuu B Poccuiickoii
Oeneparum» oT 29.12.2012 No273-D3 (¢ uzmenenusmu Ha 30 nexadps 2021 roma), «O Hayke u
rocyapCTBEHHON HAy4YHO-T€XHMUECKOU nmojauTuke» oT 23.08.1996 Ne 127 (c usmeHenusimu Ha 2
utons 2021 roxa), Ilpukasom MunmcTepcTBa Hayku U Bbiciiero oopasosanus PO ot 6 aBrycra
2021 r. Ne 721 "OOG ytBepxnenuun Ilopsaka mpuemMa Ha oOyueHHE IO 0OOpa30BATENIbHBIM
mporpaMmaMm BbICIIEr0 00Opa3oBaHHsA - MpOrpaMMaM TMOJATOTOBKM HAay4YHBIX M Hay4dHO-
Nearornyeckux Kkajapo B acnupantype", Ilpukazom MuHucTepcTBa HayKM U BBICIIETO
obpazoBanus Poccuiickoit @eneparnun ot 20.10.2021 Ne 951 "OO6 yrBepxacHuu (eaepaibHbIX
roCyJlapCTBEHHBIX TpPeOOBAaHUI K CTPYKType MpOrpaMM IIOJArOTOBKM HAy4YHBIX M Hay4dHO-
NeIarOrMYecKuX KaapoB B acMUpaHType (aAbIOHKTYpPE), YCIOBUSM HX pealu3alid, CpoKaM
OCBOEHMSI 3THX IPOTrpaMM C YUETOM pa3IMyHbIX (popMm oOyueHus, 00pa30BaTEIbHBIX TEXHOIOTUHN
U OCOOEHHOCTEHW OTHEeNbHBIX KaTeropuid acrnupanToB (amaptoHKTOB)", Yctaa ®PI'BOY BO
«POCBUOTEX» 1 nHBIX HOPMaTUBHBIX IIPABOBBIX aKTOB.

BerynutensHoe wucneitanue B acnupantypy POCBUOTEX npeanaznadeHo Juist
ONpPENENICHUs] TEOPETUYECKOM M  IMPAKTUYECKOM MOATOTOBJIEHHOCTH, IMOCTYHAIOIIET0 K
BBITIOJIHEHUIO MPO(ECCHOHANBHBIX 3a/1a4, YCTAaHOBJICHHBIX (penepaabHbIMU TOCYIapCTBEHHBIMU
TpeOOBaHUAMHU TI0 HAyYHOU crieruanbHOCTH 2.3.1 CucTeMHbIN aHanu3, ynpaBieHne u 00padboTka
nHbOopMaIH

1. TPEBOBAHUSA U ®OPMA BCTYIIUTEJIBHOI'O UCIIBITAHUSA

TpeOoBaHus K BCTYNUTEIBHBIM UCIBITAHUSAM HACTOSINEH MPOrpaMMbl c()OPMHUPOBAHBI HA
ocHoBe deznepalnbHbIX TOCYAAapCTBEHHbIX TpeOoBaHMII MO HaydHOW cnenuanbHocTH 2.3.1
CucremHbIN aHanu3, yrpaBiieHue W obpaborka uHpopmanuu Ha BCTyNUTENTbHOM HCIBITAHUU
MOCTYMAIOIMH B aCOHpaHTypy JOJDKEH MOATBEpAWTh Hamumuue (chopMUPOBAHHOCTB)
OO0ILEKYJIbTYPHBIX, OOIIEPOPECCUOHANBHBIX U MPO(EeCCHOHAIBHBIX KOMIIETEHLMI Ha ypOBHE
MarucTparypbl o Hay4Hol cnenuanbHocTu 2.3.1 CucteMHbIi aHanu3, ynpasieHue 1 o0paboTka
uHpopmMaluu B acnupaHTypy Ha KOHKYpCHOH OCHOBE NMPHUHHMMAIOTCS JIMIA, UMEIOIINE BhICIIEE
npodeccruoHanpHOe 00pa30BaHUE U JIOCTHXKEHUS B HAy4HOIl padore.

[Ipuem B acnupaHTypy HpOBOJIMTCS Ha OIOJKETHON M JOTOBOPHOW (IUIaTHOM) OCHOBE.
KonuuectBo OIOJUKETHBIX ~ MECT  ONpe/eNsercss KOHTPOJIBHBIMM LU(ppPaMu  TpUEMa,
ycTaHaBiIMBacMbIMH MuHoOpHayku Poccun, npueM Ha JOrOBOPHONM OCHOBE IPOBOJUTCS
kadenpoit HMHPOPMATUKM W BBIYUCIUTENBHOM TEXHMKH TMHIIEBBIX IPOU3BOJCTB CBEPX

OOyueHue B aCIUpaHType OCYIIECTBIISIETCSI HA OYHOM M 3a04HOM (popme. HopmaTuBHBIN
CpOK 00y4YeHUs B acCIIUPaHType MO 0YHOM opMe 00yueHus: COCTaBIsieT 3 roja.

Jluua, paHee NpoIlEAIINe MOJHBIH Kypc oOydeHHs B aclUpaHType, HE MMEIOT IpaBa
BTOPHYHOI'O OOYYEHHS B aCIUPAHTYPE 3a CUET CPEJICTB OFOKETA.

[locrynatromue B acnupaHTypy CHAIOT CIEAYHOLIME 3K3aMEHbl B COOTBETCTBUH C
rOCYJAapCTBEHHBIMU  00pa30BaTeIbHBIMU  CTaHJApTAMU  BBICIIET0  IPO(eCcCHOHATBHOrO
o0Opa3oBaHuUs:

— BcerynurenbHbIN 9K3aMEH 110 HHOCTPAHHOMY SA3BIKY.
— BcerynurensHbli 5K3aMEH 1O CHEUaIbHON JU CLUIUIUHE.

JIvua, cnaBiye MOJMHOCTHIO MIJIM YaCTUYHO KaHJUAATCKUE YK3aMEHBI, IIPU MOCTYIICHUH
OCBOOOXIAIOTCSI OT COOTBETCTBYIOILIMX BCTYMUTEIbHBIX 3K3aMEHOB.



[enbro BCTYNUTENBHBIX UCIIBITAHUM B aCIUPAaHTYypy M0 crienuanbHocT 2.3.1 CucremHsbli
aHaJu3, ympaBlieHHE M o0paboTka MH(OpPMAIMH SBISETCS OIpPEACIICHUE MOATOTOBICHHOCTH
ITOCTYTIAFOIETO K BBIIIOJIHEHUIO HAyYHO-UCCIEN0BATENbCKON JeATEIbHOCTH.

[IporpaMma BCTYNUTENbHBIX HCHBITAaHUN (hOpMUpYETCSs Ha OCHOBE COOTBETCTBYIOIIUX
(benepanbHBIX T'OCYIAapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB BBICIIEIO OOPa30BaHUS I10
IIporpamMme CIelHAIUTETa U IPOrpaMMe MarucTpaTypsl.

Pazpnen 1.

AHAIU3 ¥ CHHTe3 OMOTeXHUYECKUX CHCTEeM

1.1. bBuonorunueckne cCUCTEMBI KaK 00OBEKT UCCIIEIOBAHUS

Knaccudukanus cucrem. CrnocoObl onucanust cucteM. OCHOBHbIE (DYHKIIMOHAIbHBIE
XApaKTEPUCTUKH CIIOKHBIX CUCTEM.

PaccMmorpenue opranusma ¢ MO3ULUHA CHCTEMHOr0O aHam3a. OyHKIMOHAIBHBIE CUCTEMBI
opraHu3Ma ¥ 0COOEHHOCTH MX KaK 00BEKTOB MEIHKO - OMOJIOTHUECKUX HccieaoBanuid. [Ipodiembl
aHaNM3a U CHUHTe3a OMOTEeXHUYECKHX cHUCTeM. VICTOUHHMKHM U MPOUCXOXKIAEHHE OMOIOTHYECKHX
curHasnoB. CpencTsa ynpaBlIeHUsI COCTOSIHUEM OpraHU3Ma.

1.2. Teopus OHOTEXHUYECKHX CHCTEM

Onpenenenusi, cBONCTBA OMOTEXHUUECKUX ccTeM. CUCTEMHBIH MOAXO/ IIPU CONPSLKEHUN
3JIEMEHTOB >KMBOW M HEXXUBOU MPUPOABLL. MeTo MO3TanHOro MoAeMpoBanus. buorexuuueckue
U3MEPUTEIBHO-BBIUNCIUTEIbHBIE CUCTEMbI MEJULINHCKOIO Ha3HAYECHNS, MOHUTOPHBIE CHCTEMBI,
CUCTeMbl JIedeOHO- TEepaneBTHUECKOr0 Ha3HA4eHUs; CHUCTEMbl BPEMEHHOIO M JUIMTEIbHOIO
3aMelieHust PyHKIMHI KUBOro opraHu3Ma; OMOTEXHUUYECKHE CUCTEMBI YIIPABJICHUS COCTOSIHUEM U
IIOBEJEHUEM JKUBOI'O OpraHu3Ma.

Pa3nen 2. MaTteMaTu4ecKue OCHOBbI KHOEePHETHKH.

1.1 DOneMeHThl TEOpUM MHOXKECTB. MHOXKECTBAa M YHUCIOBbIE IOJIA. MHOXECTBAa U
aneMeHThl. Anredpandeckue onepauuu. Yucnoselie nossd. N-MepHble npocTpaHcTBa. JIuHeiHbie
npoctpancTBa. JlelicTBus Haja BekTopamu. PasmepHocTs M Oaswmc. Ilepexon Kk HOBOMY Oaswmcy.
[MonmpocTpancTBa JMHEHHBIX TPOCTpaHCTB. AQQUHHOE TMPOCTPAHCTBO M  OMpeelCHHuE
KoopJMHAT B HeM. [lepexoy Kk HOBOM cucTeMe KOOpANHAT.

1.2  Marpuusl u JnuHeilHble mpeoOpazoBaHusa. Marpuunas anrebpa. MaTpuisl,
OTIPECUTENN, MUHOPBI B alredpandeckue JonoaHeHus. Panr Mmatpuiisl. JInHeliHas 3aBUCHMOCTb
crpok matpui. Obpamienue matpull. HopMansHOe ypaBHEHHE METO/Ia HAMMEHbBIIIUX KBaJIpaToB.
Pemenne cucteM JMHEHHBIX anreOpandyeckuX ypaBHEHUN UYHCIEHHBIMH MeTogaMu. Merton
l'aycca.

Metonsl utepauuid. IIpon3BonbHBIE CHCTEMBI JIMHEHHBIX ypaBHEHHH. COBMECTHBIE U
HECOBMECTHBIE cHCTeMbl. OnHOpOAHbIE cucTeMbl. DyHIaMEHTaIbHAsI COBOKYITHOCTb PELICHUN.
IlceBnopemienust cucteM JUMHEHHBIX ypaBHeHHH. [110X0 00ycioBJIE€HHBIE CHCTEMBI JMHEHHBIX
anredpandyeckux ypaBHeHUH. JInnelinble onepatopsl. O0ImuMe cBOICTBA JIMHEHHBIX ONEPATOPOB.
CoOcTBeHHbIE BEKTOPBI M COOCTBEHHBIE 3HAUEHMSI IMHEHHOrO onepaTopa. JInHeitHble onepaTopsl
B EBKkiMaoBoM npoctpaHcTBe. CONpsDKEHHBIE ONEpaTOpbl. YHUTApHBIE onepaTopsl. JIMHeiHble
oreparopsl B rujiboeproBoM mnpocrpaHcTse. Psan dypoe. Murerpan ®ypwe. IlpeodbpazoBanue
Panona.

1.3  Teopus BeposTHOCTeH M MaTeMaTHdecKas craTUCTHKA. [loHATHE BEpOATHOCTH.
CoObITHS M TIOHATUS HCXOJOB SKcHepuMeHTa. J[MCKpeTHble ciydaliHble BEIWYHHBI. 3aKOHBI
pacnipeneneHust CiaydaHbIX BeauuumH. HopManbHbI 3aKoH pacrpeneneHus. Pacnpenenenus,
CBs3aHHBIE ¢ HOpMalbHBIM. buHapHoe pacnpenenenue. Pacnpenenenne Ilyaccona. Uucnosie
XApaKTEPUCTUKU CIy4YalHBIX BeJIWYMH. MHoroMmepHsle IIOTHOCTH. [loHATHE O cucreme
CIIy4ailHBIX BEJIMYMH. Y CIIOBHBIE 3aKOHBI pacrpenciieHus. YucaoBele XapaKTEPUCTUKU CHUCTEMBI
IBYX CIy4alHbIX BeIMYUH. UMCIIOBBIE XapaKTEPUCTUKU (YHKIUH OT CIy4alHBIX BEIMYHH.
Bri6opounsle xapakrepucTuku. CTaTHCTHUECKas OLlEHKa ImapaMeTpoB pacnpeneneHusi. OueHka
3aKOHOB  pacmpeneneHus. [IpoBepka cratucrnueckux runore3. Kpurepuit  baiieca.
OpnnodaktopHsblif aHanu3. JInHeHbIN perpeccnoHHbIN ananu3. Kputepuu cornacusi.



1.4 Teopus ciaydaiinbix mporeccos. CTalMoHapHbIe ciaydaiiHbie mporecchl. OCHOBHbIE
nonstus. KoppensunonHass u koBapuanvoHHass ¢yHKuuu. CrEeKTpalbHbIM aHAIU3 CiydallHbIX
IIPOLIECCOB. DHEPreTUYECKUi CHeKTp ciaydarHoro mpouecca. @opmyna Bunepa — XuHuuHa.
CBolicTBa CTalMOHApPHO- KOPPEJSILUOHHBIX XAPAKTEPUCTHK CTAllMOHAPHOIO  CIy4aiiHOro
npouecca. benbrii mym. BpeMeHHble psibl. MeToAbI MCCIEN0BAHUSI CTPYKTYPhI CTAIIMOHAPHOIO
BPEMEHHOTO psjia. Mozenu BpEMEHHBIX PsIIOB.

Pazgen 3. Maremaruyeckoe ONHCAHME W ONTHMH3ALMA 3a4a4 YNPaBJCHMS,
00padoTku HHpoOpMALMH M IPUHATHS PelIeHU.

3.1  3apmauyum onTUMAaJIbHOTO yHpaBlieHHs U uX Kiaccudukanus. [loHsTHEe ynpaBiieHUs.
Kputepun xadectBa ympasiieHusi. MaTemaTuyeckoe onucaHue oobekTa ynpanieHus. OCHOBHBIE
MOHATUS TEOPUM ONTUMHU3alMM. MaremMaTHueckoe onucaHue 3JeMeHTOB M y3i10B CAP.
[Tepenatounsie ¢pynkuun CAP. CtpykrypHble peoOpa3oBanus. [Ipumenenne teopuu rpados.
Kputepun ycroitunoct CAP. OreHka kauecTBa peryarupoBaHusl.

3.2 OcHOBHBIE TTOHATHUS MHPOPMAIIMOHHOrO obecriedeHus. MHpopmanus u naHHbIE.
@opmbl  anekBaTHOCTH uHGpopmauuu. IloHstne coobuienus. KonuuecTBeHHbIE Mepbl
uHpopmarun. Ilepenocunku nnpopmannu. Monyssamus. IloHsaTHe KO U KOAUPOBAHMUS.

3.3 Muoromepssiii  aHanu3. @DaxkTopHbIi aHamM3. JIMCKPUMUHAHTHBIA aHaJIH3.
Kitacrepuslii anam3. MHOroMepHO€ IIKaIMPOBaHHUE.

3.4  DKcrepTHbIE MOJIENHM M METOJBI MpUHATHS pemieHuid. [Ipobnema dopmanmsanun
IIONCKA PEIIECHUs B CUCTEMAaX MONICPKKUM NPUHATUA pemeHuil. [IponyKuuoHHBIE MOZENH.
Opranuzanus napauieabHol 00pabOTKM MPONYKIMOHHONW MOJENU IO CXEME BBIUMCIICHUI Ha
OCHOBE I0TOKa NaHHBIX. [IpencraBiieHne NpUYMHHO-CIEACTBEHHBIX U BPEMEHHBIX 3aBUCUMOCTEN
B OKCIIEPTHBIX MOAEIISX NPUHATUS PEUICHUM.

Pa3nen 4. O6padoTKa CHrHAJIOB B OMOJIOTHM U MeMLIMHE.

41  MaremaTuyecKkue OCHOBBI OOPaOOTKH CUTHANIOB. XapaKTEPUCTHKU CHTHAJIOB U
mryMmoB. MeToasl JMHEHHON ¢uibTpanuu. Meronbl HenuHeWHoW (uibTpanuu. MennaHHbIE
¢uibTphl. JlMcKkpeTH3anyus ¥ KBAaHTOBAaHUE HEMPEPBIBHBIX CHUTHAIOB. VICKa)KeHUs] CHUTHAJIOB,
CBSI3aHHBIE C AUCKpeTU3alnel 1 KBaHToBaHHEM. [[oHSITHE CBEPTKU U «OKHA»

4.2  Metoasl 06paboTku curranoB. [lapamerpuueckne MeTobl 00pabOTKH CUTHAJIOB.
Henapamerpuueckue wmeronsl o00pabotku (mpeoOpazoBanusi @Dypbe, VYoumma, MeTOAbI
annpokcumanuu). KoppeiasuuoHHBIM aHanu3 M €ro npuiiokeHuss. MeTobl, OCHOBaHHBIE Ha
aHaJIM3€ [apaMeTpoB CUTHAJIOB (aHanmu3 «QopMmbl BOJHBI»). OcoOeHHOCTH 00pabOTKH
HACTallUOHAPHBIX CIy4yalHBIX CUTHAJIOB. MeToabl MEpUOJOMETPUYECKOr0 aHalu3a U €ro
monupukanuu. Crutaitael 1 ux npuMmenenus. [{ludposas ¢punbTpanus u ee npumenerne 8 MBU.
MeTtozas! cxatus uHbopMauu npu 00paboTke OMOJOrMUECKUX CUTHAIOB. MeTOoAbl PaHTOBOTO
aHaJM3a CIIy4ailHbIX CUTHAJIOB.

4.3  AnmapaTHble CpeACTBa NOJYy4YeHUss M 0OpaOOTKM curHamoB. JlaTumku s
W3MEpEHUsl MOKa3aTesied CepACYHO-COCYIUCTON CUCTEMBI. JlaTYMKH AJS1 HEHPOMBIIIEYHOIO U
pECIMPATOPHOTO MOHMTOPHUHIA. OJEKTPUYECKHE XAPAKTEPUCTUKH IIIEKTPOoAOB. MCTOoYHMKH
TIOMEX B AJIEKTPOAHBIX CUCTEMAaX M CIIOCOOBI UX MpUMeEHEeHHs. MUKpO3IeKTpoabl. IHTerpanbHbIe
olnepalMoOHHble  ycuiuTenu.  VHBepTupyromMii W HEUHBEPTUPYIOIIMHA  YCHUIIMTENH.
Huddepennmanbubie yeunutenu. CriocoObl B CXeMBbI MOJaBIeHUS CHH(DA3HBIX TOMEX. Y CHIIUTENH
C rajbBaHWYEecKOM pa3Bs3koil. CxXxemMbl € 4YacTOTO3aBUCUMBIMM OOPATHBIMHM  CBS3SIMH.
WuTerpatopsl, 1uddepeHuaTopsl, reHepaTophl, yCTpoicTBa BbIOOPKH-XPaHEHUS.

Henuneitnpie ¢yHKkunonansHbie npeodpazoatenu Ha ocHoBe OVY. [ludpoBbie smeMeHThI
U y37Bl DJIEKTPOHHOM MeIuuMHCKOW anmapatypbl. OcHoBHble THnbl nH(poBbix MC u ux
napameTpsl. CHHTe3 KOMOWHAIIMOHHBIX I1eTel. TpUrrepHbie CXeMbl, perucTpbl, CHETYUKU U Y3JIbI
Ha MX OCHOBE. AHaJIOro-1u (ppoBbie U M (Ppo-aHAIOTOBBIE TPEOOPaA30BATEIH.

4.4 [udpossie MeTonbl 00pabOTKM M aHanmM3a M300pakeHWil. J[BymepHasi cBepTKa.
I'ucrorpamMmMbl ypoBHE# sipkocT. Mepbl komdecTBa HH(OpMAIMU B U300paKeHUH. XpaHEHUE U



npejcraBieHue u3odpaxeHuil. JlokanbHble omepaTopbl. JIByMepHBII ClIEKTpasbHBIN aHaIu3.
Metozs! aHam3a u3odpaxeHnuil. CermeHTanus U300 pa>keHUH.

Pazgen 5. IlpuMeHeHMe NMEePCOHANBHBIX KOMIBITEPOB M MUKPOKOHTPOJLIEPOB B
CHCTEeMAaX aHAJIM3a JAHHBIX M HHTE/UICKTYAJIbHOM MOAIePKKHA NPUHATHS PelIeHHI.

5.1 MUuUKpomnpoIecCopHble CUCTEMBI

DOnemenTHas 6a3a BeruncauTenbHoi Texuuku. Tunsl BUC/CBUC, cuctemsl Ha KpucTaie.
Knaccudukainus MHKPOMPOIECCOPHBIX CpencTB. ba3oBelii Habop QYHKIMI U MOmymeH
Mukponpoueccopusix cucteM (MIIC). ApxutekTypa, 0COOEHHOCTH HPOrpaMMHUPOBAHMS U
MpPUMEHEHHE  MHKpOINPOLIECCOPOB  OOIIEro  Ha3HAYeHHUs U MHUKPOKOHTPOJUIEPOB.
Criennanu3upoBaHHble MUKpPOMpOIEcCOpbl. MeToapl U aaropuTMbl IUGPOBOH 00paboTKH
curnasioB; mukpomnporneccopsl LHOC. Mukponporeccopsl ¢ RISC apxurektypoii. TpaHcnbroTephl.
MybTH- MEKPOIIPOLIECCOPHBIE cucTeMbl. bazoBbie KoH ¢puryparuu. [Iporpammaoe obecreueHne
MIIC: oco0eHHOCTH, OMEpalMOHHBIE CUCTEMBI JJIs1 BCTPAMBAEMbIX IPUJIOKEHUIH pPEaTbHOrOo
BpEMEHHU. DTarbl IPOESKTUPOBAHHUSL.

5.2 CucreMHOE TPOrPaMMHOE 00ECTICUCHHE

Ha3znauenue, pyHkiuu u ctpykrypa onepanuonHoi cuctemsl (OC). IlonsTe nporecca,
yIpaBJIEHHE IIpoLeccaMy. BUIbI pecypcoB U ynpaBieHue UMH. Y IpaBiaeHue namsaTtoro. daiitosas
cucreMa, ymnpasieHue Qainamu. YcTpoilcTBa, BHIBl YCTPOMCTB, JpailiBepbl yCTPOWCTB.
CunHXpoHM3aIMs TPOIECCOB, ceMadOpbl, COOOIIEHUs, UCIIOIb30BaHUE ceMa(OpPOB TSl peIICHUs
3a/1a4 B3aMMOUCKIIIOYEHUS M CUHXpOoHU3anuu; Tynukd. Mynbtuzagauneie OC. Cocra OC.
3arpy3ka n Hactpoiika OC. Tpancisatopel. @opManbHbIe A3BIKM U TpaMMaTHKU. CTpyKTypa
KOMIIWJIITOPOB M MHTeprnperatopoB, OBepneliHble cTpyKTyphl. ['paduueckue OKOHHBIE
uHTepdencol.

5.3  OCHOBBI AITOPUTMH3ALMHU U IPOIPAMMUPOBAHUS

OcHoBHbI€ 3Tansl pemenns 3aga4 na OBM. Kpurtepnn kauectsa nporpammsl. [locranoBka
3a]]auu U crienu(pUKAIMs IPOrpaMMBbl. AJITOPUTM U €r0 CBOMCTBA; CIOCOOBI ONKUCaHUSI aJIT OPUTMA;
IIPOBEpPKA TMPABUIBHOCTH IIOCTPOEHHUS anroputMma. MHCTpyMeHTalbHBIE CpPEACTBA CHUCTEM
[IPOrpaMMHPOBAHUS; TEXHOJOIMS IPOrpaMMHUpPOBAaHUS B MHTEIPUPOBAHHOM cpene. S3bikn
nporpammupoBanus. OCHOBHBIE CBEIEHUS O MPOLEAYPHOM si3blke. CTPYKTYpPBI U TUIIbI JAHHBIX,
WX BHYTpPEHHEE IMIpE[CTaBJICHUE; ONEpallid U BBIPAXKEHMS, ONEpaToOpbl yNpaBJiCHUS
BBIYHUCIUTEIHHBIM MTPOILECCOM; CTPYKTYPHUPOBAHHbIE JaHHBIE; QYHKINU; (aitIoBbIid BBOA -BbIBOI.
MonyneHoe nporpammupoBanre CASE-cpencrsa. Bepugukauus nporpaMm.

5.4  Meroasl ananu3a u npoexktuposanust BC

[TonsTHe 0 Mozmensax, X Kiaccudukanus; TpeOOBaHUS K MOJIENISIM; MOJIEIMPOBAHUE, KaK
9Tall IPOEKTUPOBaHU. MaTeMaTnyecKkoe 1 MMUTaLlMOHHOE MO eIupoBaHus. Moenu MaccoBoro
obcmykuBaHus. MoJenupoBaHue CIIydailHbIX BEJIMYMH, COOBITMH M MOTOKOB coObiTuil. Cern
ITerpu. OO6GpaboTka pe3ynbTaTOB »HKCHEPUMEHTAa, IUIAHUPOBAHUE OSKCIEPUMEHTa. SI3bIKU
MojJenupoBaHus. Bepudukanus kak METOJ aHalIM3a CXEMHBbIX pemleHuil. Popmanusanus
CTPYKTYpHOI'O CHMHTE3a; KJaccU(pHKalus 3ajay CHUHTE3a. 3ajada ONTHUMH3ALUU, OCHOBHBIE
METOJbl  ONTUMHU3ALMKM  [apaMeTpoB,  JOMNYCKOB M  TEXHHYECKUX  TpeOoBaHU;
MHOTI'OKpUTEpHAIbHAS ONTUMHU3ALU.

55 Cetu OBM wu cpencTBa TEIEKOMM YHUKALIUI

Knaccudukanus cereii OBM: InokanbHBIE, perHoOHANbHBIE U TJOOAlbHBIE CETH,
KOPIIOpPAaTUBHbIE CETU. APXUTEKTypa ceTell M cucTeM TelneKkoMMyHukauuil. CoctaB cpencTB
Tes1e00paboOTKU U TeJIEKOMMYHUKaMi Juist moctpoeHust cereil OBM KoHuenmus OTKpBITHIX
CUCTEM. OTallOHHas MOJENb B3aUMOJICHCTBHs OTKPBHITBIX cucreM. JlokampHbeie cetn OBM.
TpeboBanus, npenbssisembie kK JIBC. Tunossie crpyktypst JIBC. CTpykTypu3anus JTOKaIbHBIX
cereil. Ctpyktypa cereir nepemaun gaHHbiXx (CII[). I[lpunuunel nepemauut IuCKpeTHOU
uHpopManuu. THUIBI KaHATOB U UX OCOOEHHOCTH: KaOeJbHbIe, CIIyTHUKOBBIC, paAHOpeIeHHbIE,
ONTOBOJIOKOHHBIE YmpasieHue mnorokamMu B CIIZ. Meronsr Mapmpytuszauuu. HMHTepHeT.
[TpuHIMIIBI TOCTPOEHUS CETH. Y CIYTH, MpeaocTaBisieMble B MIHTepHETe: 3JIeKTpOHHAs MouTa,



JJICKTPOHHBIE  KOH(eEpeHIuu, mnepenada  (aiioB, TOJOCOBas  CBS3b, MYJbTUMEIHUA,
TuCTaHIIMOHHOE 00y4eHue. basosreie mporokomnsl cemeiicta TCP/IP.

5.6 basbl gaHHbIxX

[Tonstus «06aza 00beKTOB» U «00beKkTHO-opueHTUpoBaHHast CYBJI». f3biku cucrem 6a3
JMAHHBIX. ApXHUTEKTypa cUcTeM 0a3 JaHHBIX. Monenu AaHHBIX i cucteM bJl. PensumonHas
MOJI€JIb TaHHBIX. PesironHbie a3b1kH 3apocoB. SA3bik 3anpocoB SQL. CeteBas Moiellb JaHHBIX.
Uepapxuyeckas monenb JaHHBIX. OOBEKTHO-OpUEHTHpPOBaHHAsE Mojenb. Dusnyeckas
OpraHu3anusi JaHHBIX. AJMUHUCTpUpOBaHHE 0a3 maHHBIX. CpencrBa MPOEKTHPOBaHHS 0a3
nmauabeix. CASE

- TEXHOJIOTUHU. TeXHOJIO0rus pa3paboTKH MPOrpaMMHBIX CUCTeM ¢ ucrnosib3oBanueMm CYB/I.
[IporpammupoBanue Ha si3bikax CYBJI. Oprannsanus uatepgeiica s3bIKOB MPOrpaMMUpPOBAaHUS
BbICOKOT0 ypoBHs ¢ CYB/I.

5.7 3ammra uHopmanuu

[Ipo6nemebr 3ammtel uWHpopManuu. OCOOEHHOCTH 3alUTHl B KOMIBIOTEpaX U
WH(OPMAITMOHHO-BBIYMCIIMTENILHBIX ~ CUCTEMax, HecaHKIHoHWpoBaHHbIH  nmoctyn  (HC/).
AnmnapaTHbie U porpaMmMHubie cpeacTBa 3amuThl oT HCJL u pazrpanuyeHue 1octyna K pecypcam.
[tatHble cpencTBa 3alIUThI, BCTPOEHHBIE B ONEpallMOHHBIE cUcTeMbl. Kpunrorpaduyeckue
cpencta 3ammThl. HagexkHOCTD CpeCTB 3aIUTHhI.

5.8 Menuuuackue nadopmarmonasie Texnonorun (MUT) u Tenemenunmna

OcHoBHbie 3amaun MUT. Mertoasl u cpeactBa oOecriedeHuss WHOOPMAIMOHHOW U
NPOrpaMMHOM  COBMECTUMOCTH  MEIUIMHCKUX TMPOrpaMMHBIX MNpPOAYKTOB. MHTerpanus
paznmuuHbix APM B eauHyr0 HMHPOPMAIMOHHYIO CHCTEMY. MeToapl KOMIUIEKCHOTO
UCIOJIb30BaHus NpubopoB, n3mepureabHbix cucreM 1 MUT. Kputepun ouenku 3¢ pextuBHOCTH
MUT.

TenekoOMMyHUKAIITMOHHAsT CE€Th — HMHTETpallds PECypcoB  OTCUECTBEHHBIX U
MEXIYHAPOJIHBIX (DOHIOB TEICKOMMYHHMKAIIMOHHBIX CHCTEM. TEXHOJOTHsl TpeIcTaBICHUS
MEIMIIMHCKON MH(POPMAIUH TSl YAAIEHHOTO KOHCYIbTHPOBAHHSL.

KoHcynbTanum M akTHBHOE ydacTHe B JIeUeOHOM TMpoIlecce YAaleHHBIX OOBEKTOB C
WCIMOJIb30BAHUEM  TEIIEMEIUIIMHBI. MEIUIIMHCKass POOOTOTEXHUKA ©  TEIEMEIUIIMHCKUE
texHosnoruu. [lepcnexktusel pazButuss MUT u TenemenviiHebI.

5.9 3aga4n MaIMHHOTO 00 y4EHUS

KitoueBble 3aaun MalMHHOTO OOY4YEHHUS: perpeccus — MpelcKa3aHue YHUCIOBBIX
3HAQYEHUM MPU3HAKOB, HApUMEp, MpeAcKa3aHue OyaymmX OObEeMOB MPOAAXK HAa OCHOBAHUU
M3BECTHBIX JAHHBIX O MPOJIaXkaX B MPOILIOM; KIIACCH(PHUKAIUS — IPeICcKa3aHue TOr 0, K KAKOMY
U3 M3BECTHBIX KJIACCOB OTHOCUTCS OOBEKT; KJIAaCTEepU3aIUs — Pa3esICHHE OOJIBLIIOr0 MHOKECTBA
00BEKTOB Ha KJIaCTEPhl — KJIACCHI, BHYTPH KOTOPBIX O0BEKTHI ITOXO0KH MEKIy COOOM, HaIpumep,
CErMEHTHPOBAHHE PBIHKA, Pa3JeICHHE BCEX MOTPeOUTENIel Ha KJIacChl TaK, YTO BHYTPH KJIACCOB

MOTPEOUTENH TOXO0XKH MEXIY c000i, a B Pa3HBIX KjlaccaX — OTIMYAIOTCS; YMEHBIIECHUE
pa3MEepHOCTH — CBEJIEHHUE OOJIBIIIOTO YK CIIa MPU3HAKOB K MEHbIeMy (00b9HO 2—3) 11 yao0cTBa
WX TOCIENYIONMed BHU3yalu3anuu (Hampumep, CKaThe MAAHHBIX); TOUCK AHOMAIUM — TMOHCK

PEIKUX U HEOOBIYHBIX 00BEKTOB, CYIIIECTBEHHO OTJIMYAIOIIUXCS OT OCHOBHOM Macchl, HAIIPUMeED,
MIOMCK MOIICHHUYECKUX TPaH3aKIIUH.

Crnoco6sr mammuaHOro oOyuenusi: C yuurtenem (Supervised machine learning). bes
yuautens (Unsupervised machine learning). I'my6okoe odyduenue (Deep learning).
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