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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumenoBaHnue qHCIHHILIHHBI

«MHocTpaHHbIii A3bIK B IPO(ECCHOHAIILHON AEATEIbHOCTIY

O0bém qucuuIInnbl, 3E/ak. 4.

6/216

COAEPKAHHUE JUCIUMITL/IMHbI

Pazaenst

Tembl

Pazpen 1. Akanemuueckue
HABBIKU B HAY4YHO-
HCCJIE0BATEILCKON
JEeSTeTLHOCTH MarucTpa

Tema 1.1. O6pazoBanue u o0yueHue

1.1. Peanuum yHUBEPCUTETCKOH JKHM3HU (akazeMuyeckas,
KaMITyC)

1.2. Copemennsle I'T Texnonoruu B 00pa3zoBaHUH

1.3. O0yueHue B T€UECHHUE BCEH KU3ZHU

1.4. Kommepuuanuszanus o0yueHus

Tema 1.2. Hayka u ee komMmmepLuanu3anus
2.1. Hayka B cOBpeMEHHOM MHpE

2.2. Jlyumee uzobpereHue

2.3. Hayxka u npecrynienue

2.4. Kommepruanusaius HayKu

Tema 1.3. Pabora, kapbepa ¥ HaBbIKH CHELHANIUCTA

3.1. JomKHOCTD ¥ JJOKHOCTHEIE 00583aHHOCTH

3.2. Kapeepa

3.3. KBanuduxanus 1 TpeHUHIH

3.4. lloprdens xommereHUMH, BocTpeDOBAaHHBIN Ha COBpe-
MEHHOM JTale pa3BUTUsA 00ILeCcTBA

Tema 1.4. Koopaunanus HayuyHOM U OM3HEC KOMMYHHUKALIUU
4.1. Berpeuun

4.2. llpesentaiuu

4.3. IlucbmeHHass KOMMYHUKAIIUS

4.4. O0wenue no teaedoHy U cKainy

Tema 1.5. O6yuenue B Poccun u 3a pyoesxom
5.1. Ilntoce!r u MuHyChl 00yueHHs 3a pyOexom
5.2. Boicuiee obpa3oBanue B AHITIUH

5.3. Beicuiee oOpa3oBanue B AMepuke

5.4. Bricuiee obpasoBanue B Poccun

Tema 1.6. Akagemuueckas 1 oOpa3oBaTeiibHas MOOUILHOCTh
6.1. Axapemuueckas MOOMIIBHOCTD

6.2. I'panThl U CTUIEHUH

6.3. ObOpa3soBarenbHas ¥ Hay4yHas KOMaHIHPOBKH

6.4. Onucanue MEpOTIPUITHS

Paznen 2. [IpakTuueckuii Kypc
npodeCcCHOHAIBHO-
OpPUEHTHPOBAHHOIO NIEPEBO/IA

Tema 2.1. Kparkast HCTOpHS T€OMETPUH.

Tema 2.2. Kimouebie xkonuenuuu Anrebpol. bynesa Anre-
Opa.

Tema 2.3. Ypasuenus. [uddepeHuinaibHble ypaBHEHH.




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

Tema 2.4. KomnekcHas pazpaboTka nporpaMMHOro odecrie-
YEHHUA

Tema 2.5. AAMUHHCTPHPOBAHHE KOMITLIOTEPHBIX CETEM

Tema 2.6. Marematudeckoe U nporpaMMHoOe obecrieueHue
5BM

Tema 2.7. Marematuieckoe MOIETUPOBAHUE

Pasnen 3. [loaroroska K
manucauuo u 3aumure BKP na
AHTJIMICKOM S3BIKE

Tewma 3.1. TpeboBanus k CTpyKType, coaepKaHuio U ohopm-
senuto BKP. Iynkryauus 8 BKP.

Tema 3.2. Odopmienue CCbUIOK M LIUTUPOBAHHUE B TEKCTE
BKP. Ilepudpas u cymmuposanue. TpeboBanus x odopmie-
HHIO CIIUCKA JINTEPATYPBbI.

Tema 3.3. Aunoranus u Beenenune x BKP. Jluteparypusiii
0030p. AHAIUTUYECKOE U3JI0KEHNUE HH(OpMALIUK.

Tema 3.4. Dvmnupuueckas rinasa BKP. Onucanue metonono-
run uccaenosanusa. Cnocobsl odopmiaenus undopmanuu o
¢dakrax u paHHbiX. Mepbl u3MepeHusi, CUMBOJbL. AOOpeBua-
Typbl. CriocoOsl odopminenus uHpopmanuu o rpapukax u
JuarpamMmax.

Tema 3.5. OOcyskaeHue pe3ynbTaTOB IMIUPHUECKOTO HCCIIE-
jnoBanusi. CrnocoObl odopmiienus uHbopmauuu 00 HAEAX,
OINUCAHHUE NPUYMHHO-CIIEICTBEHHBIX CBS3€l, CXOJAHOTO U OT-
JIUYHOTO.

Tema 3.6. @opmynupoBanue 1 onucanue BoisogoB BKP.

Tema 3.7. Ilpesenrauus BKP. Tpebosanus u cneuuduxa.




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaunmeHoBaHHe JUCIHUILIHHBI

«MozennpoBanue 0eCpOBOAHBIX CETEH»

O0bém aucnunannbl, 3E/ak. 4.

5/180

COAEPKAHHUE JUCHUILIMHBI

Pazpenst

Temnbl

Pasnen 1. Apxutekrypa cereill
noctyna 5G NR

Tema 1.1. I'ereporenHocts, TpeGoBaHus K 00CIYKHUBAHUIO,
OCHOBHBIE YCITyTH, CTAHJaPTH3alns OCCIPOBOAHBIX CETEH

Paznen 2. Mogenu KOMIIOHEHTOB
cerert ca3u SG NR u
METOOJIOTUS OLEHKH 0a30BbIX
xapaktepuctuk cuctem 5SG NR

Tema 2.1. JIByxmepHble W  TpEeXMEpHbIC

NPUMEHEHUA AaHTCHH

CLeHapuu

Tema 2.2. Mopnenu KOMIIOHEHTOB: pasmeleHus
MOJIb30BATE/ICH,  pacrnpoCTpaHEHWss  CHUTrHAla,  AHTCHH,
OJIOKMPOBKH B IBYX U TPEXMEPHBIX CLIEHAPUAX

Tema 2.3 Untepdepentms,
npeodpaszoBaHus CIIyUYaiHBIX
B3aUMO/ICHCTBHS YCTPOMCTB

(hyHKIIMOHAJIbHBIE
BEJIMYUH, npsaMoe

Paznen 3. Ouenka 0a30BbBIX
xapaxkrepucTik cuctem 5G NR

Tema 3.1. OOmas mojaesb Ha OCHOBE ClIydalHBIX [OJIEH,
crarudeckas Mozelb OlIOKHPOBKU

Tema 3.2. BepoATHOCTb  HKCIO3HLUHUH, BEPOATHOCTh
IKCIO3ULUH COBMECTHO C BEPOSTHOCTBIO OIIOKMPOBKU

Tema 3.3. ®opmyna Komnbenna a1s oneHku uHTepdepeHun

Tema 3.4. Ananu3 uHTep(EepeHLMH U1 pasHbIX THUIIOB
anrteHH, hopmyna lllennona, cnekrpansHas 3pPeKTUBHOCTD




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumeHnoBanue JUCIHHILIMHDI

«O0beKTHBIE U pacTipeeEHHbIe 0a3bl JAHHBIX)

O0bém qucuunaunbl, 3E/ak. .

5/180

COAEPXKAHHUE JTUCIIUIT/IMHBI

Pa3zpnennt

Tembl

Paznen 1. OcuoBHble
KOHLICIIIIMK PACIPEIC/IEHHBIX,
0OBEKTHO-OPUEHTUPOBAHHEIX H
00BbEKTHO-PEIIALIMOHHBIX

CYEB]L,

Tema 1.1. Pacnipenenénnbie 0a3bl JaHHBIX U MYJIBTHOA30BbIE
CHCTEMBIL. Apxurekrtypa " IPOEKTUPOBAHHE.
@®parmeHTauus, pacrpesiesieHue W PperuIMKanus JaHHBIX.
YpoBHM MPO3PAYHOCTH.

Tema 1.2. OObekTHble M OOBEKTHO-pENALIMOHHBIE Oa3bl
nausbix. [Ipeanoceinkm Bo3HukHOBeHust. MopenupoBanue
00BbEKTOB M cBs3ell, oObekTHble 3ampocbl. OO0bEeKTHO-
persauuonnas CYBJl PostgreSQL.

Paznen 2. Un:xeHepHsie
aCMEeKThI AKCILTyaTauu 6a3
JIaHHBIX.

Tema 2.1. Ontumusainus 3anpocoB K 0a3am JaHHBIX.
[Tpunnune noucka onTUManNbHON pensiUUOHHON (HOpMYIIbI
3anpoca.

Tema 2.2. VYnpasineHue napaiellbHbIM JOCTYNOM B
muoronons3oparenbckux CVYBJ/]. Texuuka asyxdaznbix
OI0KMPOBOK, TEXHUKA BPEMEHHBIX METOK.

Tema 2.3. TexHomorun BOCCTAHOBIEHUS 043 NaHHBIX [10CIIE
cOO€B 1 NONOMOK pa3IMYHLIX THIIOB.

HaumeHnoBaHue JHCIHHILTHHBI

«Anamms u OINTHUMU3AL A HpOCKTHOﬁ JACATCIBbHOCTHY

O0bém qucuumnnbl, 3E/ak. 4.

3/108

COIEPKAHUE JUCHUITJIMHBI

Paszgesnl

Tembl

Pasgen 1. OcHOBBI IPOEKTHOM
nesrensHocT. CTPyKTYpAa,
METO/Ibl M Pa3BUTHE MTPOEKTHOM
JIesITeNILHOCTH.

Tema 1.1.  Pazpaborka  TeXHUYECKOTO
PaccranoBka npHOpUTETOB UCIIOJIIHEHHS TPOEKTA.

3aaHus.

Tema 1.2. CrpyxrypupoBanue paloT [0 JTamnaM, cxema
pa3buenus pabot 1o sranam.

Tema 1.3. Cxema opraHu3aliMOHHOH CTPYKTYpBL.

Paznen 2. Xapakrepuctuku
HPOEKTHOH JeATEIbHOCTH.
CpencrBa 1 METObI TPOEKTHOH
JIesITeJIbHOCTH.

Tema 2.1. OOwmuii anropuT™ NPOEKTHOH AEATEIBHOCTH.

Tema 2.2. Bopibop HampaBieHHs M TEMbl IPOEKTHOH
J1eATEeNLHOCTH.

Tema 2.3. IlocranoBka 3azaun (npoOiembl) NPOEKTHOM
aearenbHocTH. Da3bl IPOEKTUPOBAHUSL.

Pazpen 3. Ananus u

Tema 3.1. KoncrpyupoBanue cereBoro rpaduka rnpoekxra,




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumeHoBaHue qHCHHILTIHHBI

«AHanmu3 u OIITUMH3ALHUA HpOCKTHOﬁ JACATCIILHOCTHY

O0bém aucuunminnbl, 3E/ak. 4,

3/108

COAEPKAHUE JUCHUITJIMHBI

Paspennt

Tembl

ONTUMH3ALIHUSA IPOEKTHON
nesrensHocty, [Inanuposanue
pecypcos.

[Ba noaxoaa K paspaborke cereBblx rpadgukos. OCHOBHbIE
npaBsuia pa3paboTKu ceTeBoro rpaduxa.

Tema 3.2, [IlnanuposBanue pecypcos. Ilpouenypa
cokpaueHusi BpeMmeHH. KoCBeHHBIE H3/IEpPKKU IPOEKTA.
[Tpsimble U3aEpPAKKY NPOEKTA.

Tema 3.3. CokpauieHue BpEMEHHU BBLINOJIHEHHS IPOEKTA.
[TocTpoenune rpaduka CTOMMOCTH BPEMEHU BBINOTHEHMS

Paznen 4. MoHUTOpUHT NPOEKTA
U OLIEHKA OKA3aHHOTO
BO3/CHCTBHA. YpaBiaeHHe
U3MEHEHMSIMU MPOEKTA.

npoekra. Omnpenenenye onepauuil  Uid  COKpaLIeHHs
BPEMEHHU UX BBIMOJTHEHUS.
Tema 4.1. CueHapuu ynpaBiaeHHs  OTKJIOHEHHSIMH.

MauunyiupoBaHue pecypcamu.

Tema 4.2. Kontpons npotiecca ynpasieHuss H3MEHEHUSIMHU.
DTanb! KOHTPOJIA.

Tema 4.3. Paspaborka OCHOBHOIO IUIaHA U3MEHEHHI.
Nsmepenne xoma paborel. CpaBHeHHe 1ulaHa ¢ (DaKTOM.
[Ipunsitue mep.

Pasgen 5. Ynpasnenue puckom
IPOEKTA.

Tema 5.1. BoisiBaeHue U oOLEHKA pUCKA B TIPOEKTE.
BeisiBieHHe MCTOYHHMKOB pHCKa. AHAIU3 W OLIEHKA pUCKA.
AHanu3 clueHapus: HEKOJINYECTBEHHbIN.

Tema 5.2. AHanu3 ¢ HCHONBL30BAHUEM [OIPABOYHbIX
K0d(hGUIUEHTOB U JIOMYCKOB. AHAU3 CMEIIAHHOIO THUIIA.
Peakuus Ha puck.

Tema 5.3. CHuwkeHue WIM  COXpaHEHHE  PHCKA.
[Tepeanpecaius pucka. Yuactue B puckax. [Inanuposanue
Ha CJIy4ail HeNpeaBUICHHBIX 00CTOATENbLCTB.

Pasnen 6. 3aBepiueHue npoexTa.

Tema 6.1. Oo6paborka u odopmieHHe pe3ylIbTaToB
OPOEKTHOH  gesarenbHOCTH.  Meroasl  BepuuKalmu
pe3y/nbTaToB IMPOEKTHOH JearensHOCTH. M3noxenue wu
apryMeHTALUs BHIBOIOB NPOEKTHOH AEATEIbHOCTH.

Tema 6.2. OTUETHOCTB 1O NPOEKTHOM AEATENLHOCTUH. Buibl

OTYETOB MO MPOEKTHOH  jaedarensHOCTH. (OCHOBHBIE
TpeboBanuss K OQOPMIEHHIO pPE3YILTATOB IMPOEKTHOM
nesrenbHoctd.  @opmbl  cooluieHuii 0 pesyabrarax

HOPOEKTHOH NeATENBHOCTH.

Tema 6.3. OTueTsl 0 NIPOEKTHOHN AEATEILHOCTH.




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HanmenoBaHue JHCUHHILIHHBI

«MaremaTuecK1e OCHOBBI 3alIUThl HHOpMALUH U
UH(pOPMALIMOHHON 0e30IaCHOCTI

O0bém qucuunaunbl, 3E/ak.u.

6/216

COIAEPKAHUE JUCHUIIJIMHBI

Paszuenl Temnl

Pasnen 1. Ananus u knaccudu-

Kalus HopMatuBHO-MeToauue- | Tema 1.1 OcHoBHble — MOHATHS  HHGOPMALMOHHOI
cKoH 0a3sl B 00J1aCTH 3411{UTHI 0€e30MmacHOCTH.

nnpopmaruu. Monenu 6eszonac-
HOCTH OIEPALMOHHBIX CHCTEM

Tema 1.2 Moaynbnast apupmMeTuka.

Paznen 2. OcHoBbI KpuUnTorpa-

bun.

Tema 2.1. CoBpeMeHHbIe HHGPBLI ¢ CAMMETPHYHBIM KITHOUOM.
Tema 2.2 Crannapt mwndposanus gauusix (DES).
Tema 2.3 Kpunrorpadus ¢ aCHMMETPHUHBIM KJIFOUOM.

Paznen 3. Anropurmel oOmeHa
KJII04ei M IPOTOKOJIbI Ay TEHTH-
dukanun.

Tema 3.1 IlenoctHocTh cooOIIEHUS
MOJIMHHOCTH COODIIEHHS.
Tema 3.2 YcranoBneHue NOUIMHHOCTH 00bEKTA.

Tema 3.3. YipasieHue Kimo4aMu.

H YCTAHOBJICHHC

HaumenoBaHue qUCHHILIHHBI

«[TapannenbHoe U pacrpeeseHHOe IPOrpaMMUPOBAHUEY

O0bém qucuuannbl, 3E/ak. 4.

5/180

COAEPKAHUE JUCIUITI/IMHbI

Pasnelinl

Tembl

Paznen 1. AxryanbHbie
CTaHAapThI si3biKa C++.

Tema 1.1. Ucropus sa3bikoB C u C++.

Tema 1.2.0630p coBpeMeHHBIX cTaHAAPTOB si3bika CH++.

Pasnen 2. Crannapraas
Onbnuorexa mabnoHOB.

Tema 2.1. O630p OCHOBHBIX KOHTEHHEPHBIX KJIACCOB.

Tema 2.2. Hexotopslie GyHKIMU cTaHAapTHOH OMOIHOTEKH

Paznen 3. [Tapannennsm,
OCHOBaHHbBIH Ha
MHOTIOIOTOYHOCTH

Tema 3.1. bubnmuoreka std::thread nns ynpasnenus norokamu
HE3aBHCUMBIM OT ONEPALIMOHHON CUCTEMBI 00Pa3oM.

Tema 3.2. OcHOBHBIE
MHOTONOTOYHOCTH. Mogenu
aToOMapHbIE OMepaluu.

MOHATHS,
TIaMATH,

KacarwIiimecs
r'OHKa  JaHHBIX.

Tema 3.3. Konnenuus mprorekca/cemadopa.

Pasnen 4. Pacnapannenupanue
CTAHIAPTHBIX aJITOPUTMOB

Tema 4.1. HoeoBBenenus crangapra C++17, kacawommecs
MOJHUTHKH BBITIOJIHCHMA.

Tema 4.2. [lpumepsi
AJITOPUTMOB.

pacnapaniennBaHusl CTaHJAapPTHBIX




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

Tema 4.3. Merogonorus 3amepoB BpeMeHH pPabOTh
HNPOrpaMMHOTO KOja, JAloIias CTAaTUCTUYECKH 3HAYUMBbIE
pe3yJLTaThI.

Pasnen 5. Muoronorounas
reHepaius paBHOMEPHO
pacnpeneneHHbIX
NCEBOCTYUAHHBIX YHCET

Tema 5.1. l'enepupoBaHHe pPAaBHOMEPHO paclpeieIeHHBIX
CITy4YalHbIX YUCEIL.

Tema 5.2. Muoronoro4yHasi reHepaius ICEBIOCITYYaUHBIX
yucen. Cneuuduka MHULMATU3ALUU  TeHeparopa s
KaKI0ro MOTOKA.

Pasnen 6. MoaenupoBanue
CIy4alHBIX MMPOLIECCOB

Tema 6.1. Meton Monre-Kapino u ero npumeHeHue Jis
MOJEJIMPOBAHUS CIIy4alHbIX IPOLECCOB

Tema 6.2. IloBbllieHHE  MNPOM3BOAMTENBHOCTH  IPH
HCIIOIb30BAHUHU TOTOKOB.

Paznen 7. labmou
IIPOrpaMMHUPOBAHUS
l'[pOH.?. BOOHUTECIIb -n0Tpe 6HT€H b

Tema 7.1 Onucanme wmwabioHa  NPOrpaMMHPOBaHUA
HOTPEOUTENb-TIPON3BOUTENb.

Tema 7.2, MopenupoBanue CUCTEM MAaccoBOro
00CiTy;)KMBaHMsl ¢ OMOLIBIO IaHHOTO 1adioHa.

HaumeHnoBaHnue JHCIHILTHHbLI

((MGTO}JBI CTOXaCTHYCCKOIO aHa/1M3a TSJ‘[CKOMMyHI/IKaU,HI‘;I))

O0bém aucuunannbl, 3E/ak. 4.

5/180

COAEPXKXAHMUE JUCIIUIT/IMHBI

Paszxenst

Tembl

Paznen 1. OcHoBbl TEOpUM
CITy4aiHbIX ITPOLECCOB

Tema 1.1. BeesieHue B cityqaiiHble MPOLIECCHL.

Tema 1.2. MapkoBckuii ciy4aliHbIN MPOIECC U €TI0 CBOMCTBA

Tema 1.3, MapkoBckuii CKauKoOOOpa3HbIA  CITyYalHbIH
MPOLIECC U €r0 CBOMCTBA

Paznen 2. OcHoBbI TEOpUH
MaccoBOTro 00CTyKHUBAHUS

Tema 2.1 Kinaccuueckoe ONHUCAHUE CHCTEMBI MACCOBOTIO
o0cTyKUBAHUS.

Tema 2.2. ba3oBble MOJEIM MAacCOBOTO OOCTYKMBaHUS U
METO/bI UX aHaJIn3a.

Paznen 3. OcHOBEI cTOXacTHYe-
CKOM TeOMETPUH

Tema 3.1. Toueunsie npoueccsl.

Tema 3.2. IlyaccoHOBCKMH TOUYEUHBIH MpoLECC H €ro
CBOHCTBA.

Tema 3.3. Meron aHanuza pacopelelleHUil paccTOsSHUI
MEIK/TY CIIy4alHBIMU TOYKAMHU




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HanmeHoBaHHe JUCIHUILIHHBI

«Maremaruueckas Teopus Tesnerpaduxa

O0bém aucnunannel, 3E/ak. 4.

5/180

COAEPKAHUE JUCHUIL/IMHBI

Paznensi

Temnl

Paznen 1. Kitaccnueckue
MOHOCEPBHCHBIE MOJICIN
OpiaHra 1 DHrcera.

Tema 1.1. Mogenb Dpianra ¢ norepsaMu

Tema 1.2. Harpy3ska u ee XapakTepUCTHKH

Tema 1.3. Mozens Dpnanra ¢ 0kHaHHEM U OJIOKUPOBKaMHU

Pasnen 2. MynbricepBucHas Tema 2.1, MynbrucepBucHas MOj1eJIb Dpnanra,
MOJIelb DplaHra ¢ sIBHbIMH CTallMOHAPHOE paclpeieseHHe BepOITHOCTER
MOTEPSIMHU.
p Tema 2.2 Anroputm pacuera XapaKTEePUCTUK
MYJILTHCEPBUCHOM MOZEIN DpiaHra
Pasznen 3. MynbsTicepBUCHBIE Tema  3.1. MynbTucepBucnas ~ momens  JHrcer-1,
MOJIeJId JHI'CETa C SIBHBIMH CTAallMOHAPHOE PacCIpe/IeIeHue BEPOATHOCTEN
NOTEPSIMH.
p Tema 3.2. MynbTrcepBUCHas MOJEIb DHurcer-2,
CTAllMOHAPHOE pacHpe/ieieHue BepOATHOCTEN
Tema 3 Anroputm pacuera XapaKTepUCTHUK

MYJIBTUCEPBUCHON MOJIENIM DHICETa

HaumeHnoBanue JHCIHILIHHBI

«Mojenu pecypeHBIX CUCTEM MACCOBOTO 0OCITYKUBAHUS)

O0bém aucuumInnbl, 3E/ak. 4.

Paznennt

Pasnen 1. PecypcHsble cetu
MacCoBOTO 0OCTyIKMBAHUS

4/144

COIAEPKAHUE JUCHUIIJIUHBI

Tembl

Tema 1.1. PecypcHble cucteMbl H pecypcHble CETH
maccoBoro  obcayxkuBanus.  [IpuHuunsl  nocrpoeHus
MAaTeEMaTHYECKHX MOaeIeR ceren MAaCCOBOIO
00Cy)KUBaHUS.
Tema 1.2. OTKpbITBIE OJHOPOJHBIE DKCIIOHEHIIMATLHBIC
CeTH.

Tema 1.3. 3aMKHYTbIE OJHOPOJHBIE HSKCIOHEHIIMAIBHBIE
CETH.

Paszgen 2. Maremaruueckue
MoJIeNH
TEJIEKOMMYHHKALIMOHHBIX
CHUCTEM C pecypcamMu CI0KHOH

CTPYKTYpbL

Tema 2.1. OOmmil noaxoa K M[OCTPOEHHIO Mojenei
TEIEKOMMYHUKAIUOHHBIX CHCTEM CJIOKHOH CTPYKTYphI B
BUJIE PECYPCHOM CHCTEMBI MaccOBOro obcayxuBanus (S, A)
C pecypcaMu HEKOTOPOH CTPYKTYpbl S u aJropurMom A ux
pacripe/ie/ieHus Me¥ Ay BXOASALUIMMU MOTOKAMHU 3as1BOK.
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumeHoBaHue qHCHHILTIHHBI

«Mopgenu pecypcHBIX CUCTEM MAacCOBOI0 00CITYKUBAHUS

O0bém aucuunminnbl, 3E/ak. 4,

4/144

COAEPKAHUE JUCHUITJIMHBI

Pa3jenl

Tembl

Tema 2.2. Maremaruueckas mojeinb Oydepusaiuu B y3iie
kommyTaiuu naketoB B Bugae CMO (S1, Au), u=1..5.

Tema 2.3. OcHoBHbIE mapamMeTpbl MoAenH (¢parmeHta
CUCTEMbI CITYTHUKOBO# cBs3u (S2, Au), u=1..5.

Paznen 3. Ynpasnenue
JIOCTYIIOM K pecypey [uis
MyJibTHCEpBUCHBIX PCMO

Tema 3.1. Crpareruu AocTyna: OCHOBHBIC OIPEIEICHMUS.
Crparerust pe3epBHpPOBaHUS KaHAJIOB.

Tema 3.2. KoopaunaTHO-BbIIyKible crpaterud. CHCTEMbI
ypaBHEHUH I7100aJIbHOTO U YaCTUYHOTO DAJIaHCOB.

Tema 3.3. OcHOBHbIE THIIBI KOOPJAMHATHO-BBITYKIIBIX
crpareruil. O6 onTUMU3aLUU CTPATETUH JOCTYIIA.

HaumeHnoBaHnue JUCIHILTIHHbI

«Jln3aliH MHTEPAKTHBHBIX CUCTEMY

O0bém qucuunmannbl, 3E/ak 4,

4/144

COAEPKAHHUE JUCIUIL/IMHBbI

Pa3znennt Tembt
Paznen 1. Metonbr | Tema 1.1.  Omnpenenenue  KaTeropuu  I0Jb30BaTesieH
MOJIETUPOBAHUS MOBEACHHS | HHTEPAKTUBHBIX CHCTEM.
MoNb30Bare/ieii MHTEPAKTHBHBIX
Tema 1.2. IlocramoBka 3agaun 1o  paspaboTke

CHCTEM

MHTEPAKTUBHOH cucTeMbl. Metoasl cbopa uHdopManHu o
0JIb30BATEIE.

Tema 1.3. Mognens noBeeHus Mojab30BaTesss HHTEPAKTHBHOH
CHCTEMBL.

Paznen 2; MeTozbl
NPOEKTUPOBAHUS

HHTEPAKTHUBHBIX CHCTEM

Tema 2.1, Dopmanusanus npouecca au3aina
UHTEPAKTHBHBIX cucTeM. DaxkTopsbl, BIUAIOLME HA BbIOOP
BapUaHTa Ju3aiiHa HHTEPAKTHBHON CUCTEMBI.

Tema 2.2. Metoas!
HWHTEPAKTUBHBIX CUCTEM.

paspabotku  crnenuUKaLni

Tema 2.3. MeTo/1bl NOCTPOEHUS IPOTOTUIIOB HHTEPAKTUBHBIX

cucreM. MeToabl  NPOEKTHPOBAHUS  MOJIB30BATEILCKUX
UHTEP(EICOB.
Pazpnen 3. Meronsl ounesnku| Tema 3.1, Metoasl  OLEHKH KauecTBa  Jau3aiiHa
Ka4yecTBa WHTEPAKTUBHLIX | HHTEPAKTHBHBIX CHCTEM.

11




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

CHCTEM

Tema 3.2. Merong cucTEMHOro aHajlm3a B jJu3aiiHe
HWHTEPAKTUBHBIX CUCTEM.
Tema 3.3. IlpoBeneHue OKCHEpUMEHTOB B Ipoliecce

pa3paboTKH UHTEPAKTUBHBIX CUCTEM.

HaumeHnoBaHue qHCHHMILIHHBI

((A.T[]"OpHTMH'-:[eCI{I/IE OCHOBBI MyﬂbTHME,Z[HﬁHbIX TEXHOJIOT U

O0bém qucuunmannbl, 3E/ak. 4.

4/144

COAEPKAHUE JUCIUITL/IMHBI

Tembt

Pa3znennt
Pazmen 1. OOwmme wmeronsl u
alropuTMbl obpaboTku
unbopmanu

Tema 1.1. CnocoObl XpaHeHus, OIPEACTABICHUs U NEepenadn
uHpopmanuu B 2BM.

Tema 1.2. Metoas! c:xaTus ¢ NOTEPAMH.

Tema 1.3. Metozs! cxxatus 6€3 noTeps.

Tema 1.4. Ananu3 kauecTBa AJITOPUTMOB CKATHUA.

Tema 1.5. Anropurmsr cxxatust RLE, LZ77, kox Xad¢dmana.

Paznen 2. Metoabl u aropuTMsl
00paboTkK M300pakeHu

Tema 2.1. [lpencrasnenue uzobpakenuii B IBM.

Tema 2.2. Cnoco0bl nonyueHus 300paskeHuii.

Tema 2.3. Mozenb kaMepsl.

Tema 2.4. [IsetoBsie cxembl RGB, YUV, CMYK, Grayscale.

Tema 2.5. CnocoObl mepeBoga H300paKeHHs U3 OJHOIO
(opmara B spyroil. @opmarsl H300paskeHUN .ppm U .pgm.

Tema 2.6, Addunnusie npeoOpazoBanus. MeTo/bl

MacitabupoBaHus n300pakeHuil.

Tema 2.7. MeToabl MHTEPHOAALMN N300paKEHUMH.

Tema 2.8. OOpaboTKa BHICOMOTOKA.

Tema 2.9. Kontelineps! uist XpaHeHUs BUACOAAHHBIX.

Paznen 3. Mertoabt u anropuTmsl
00paboTkM ayauo

Tema 3.1. [Ipeacrasnenue aynuo undopmauuu 8 JBM.

Tema 3.2. CriocoObl moay4YeHUs ayIHo.

Tema 3.3. ®opmar .wav.

Tema 3.4. [Ipeobpa3osanue ®ypse, ObicTpOE
npeodpaszoBanue Oypbe, okoHHOE Npeodbpaszosanue Dypoe.

Tewma 3.5. MeTtoasl c:kaTusi ayInonoTokKa.

Tema 3.6. Ananu3 criekTpa ayiMornoToKa.

Tema 3.7. Konteiineps! Ust XpaHEHHS ayIUOJaHHbIX.

12




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumeHnoBaHnue JUCIHILTIHHbI

((MSTO,[[bl HHTCINCKTYAJIbHOIO aHallk3a TCKCTOB»

O0bém qucuunmannbl, 3E/ak 4,

4/144

COAEPKAHUE JUCIUITI/IMHbI

Paszaenst

Tembi

Paznen 1. Beenenue B
WMHTEJUICKTYa1bHbIH aHaIn3
TEKCTOB

Tema 1.1. OcnoBubie omnpenenenus. IlocraHoBku 3anau
00paboTKH TEKCTOB U MOAXOAbl K UX PELICHHUIO.

Tema 1.2. EcrecTBeHHBIN $3bIK. THIOIOrHs €CTECTBEHHBIX
A3BIKOB. YPOBHH aHaiu3a. JIMHIBUCTHUECKOE UCCIIEIOBAHKE.

Paznen 2. Metoab!
JMHTBUCTHYECKOIO aHaamus3a
TEKCTOB

Tema 2.1. Metoast mopdosnornyeckoro ananusa. [Ipobnema
Mopdosnoruueckol  MHOro3HadHocTd. MeToabl  CHATUS
MOpP(OIOrH4eCKON MHOTO3HAYHOCTH.

Tema 2.2. CuHTakcuC eCTECTBEHHBLIX S3bIKOB. CriocoObl
ONHUCAHUSA  CHHTAKCUYECKOH  CTPYKTYpPbl  IPEUIOKEHHS.
MeTo/1bl CHHTAKCHYECKOTO aHalnu3a.

Tema 2.3. CnocoObl (opManu3anuu ceMaHTHKU. MeTosbl
CEMAaHTUYECKOT0  aHaiu3a.  PesiiuOHHO-CUTYallHOHHbBIH
aHanu3 texkcra. JuctpubyTuBHas ceMaHTHKA.

Paznen 3. [lpuxknagusie 3amaumn
aHaJIM3a TEKCTOB

Tema 3.1. MW3pneuenune wuHpopmanuM U3  TEKCTOB.
Knaccudukanus u kiacrepusaiusi TEKCTOB.

Tema 3.2. Meroapl MamMHHOTO OOyYeHHs Ui pELICHUS
3aia4 00pabOTKK €CTECTBEHHOIO S3bIKA

13




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

«SI3pIK TEOpHUH KaTCFOPIdI‘:I B HCKYCCTBCHHOM HHTCILIICKTCY

O0bém aucuunannbl, 3E/ak. 4.

4/144

COAEPXKXAHMUE JUCIIUIT/IMHBI

Pazuenst

Tembl

Pa3zpeun 1. f3piku onmucanus
HUHTEJUIEKTYaIbHbIX CHCTEM.

Tema 1.1. Curyauum, oOpasusl M conocrtaBieHue. Bubl
undopMaIuy, CBsI3aHHON ¢ CUTyalHEeH.

Tema 1.2. Ilonsarue oOpasua curyauuu. ComnocrablieHHE
CUTyaluu ¢ 00pasuom.

Tema 1.3. Onepanus no0aBneHug
HEOOXOIMMOM MPU COMOCTABJICHHH.

uHpopmaLuu

Pa3znen 2. [Iponykiuu Ha si3bIke
0oTo0paskeHUI.

Tema 2.1. OOpasupsl Ha s3bike oTOOpakeHui. Tpu CKBO3HBIX
npuMepa Ui UJUIIOCTPALMU TEOPHH.

Tema 2.2. Curyauuu, obpasiubl, koHkpeTusauus. [poxykius
KakK rapa o0pasiios.

Tema 2.3. YcnoBus npumeHumMocTH nponykuuu. Cuctembl
00pa31oB ¥ CUCTEMBI POAYKIIMH.

Pa3snea 3. OcHoBbI TEOpUN
KaTeropuii.

Tema 3.1. Kareropuslit noaxoj k cucreMaM o0pasLoB.

Tema 3.2. T'omomopdusmd. Mouomopduszm. @opmanbHoe
MpeICTaBIeHNE TEOPUH KaTeropuil.

Tema 3.3. OOwextel u Mopdusmbl. Onpenenenune TK.
Obpa3usr u nponykuuu Ha sa3sike TK. I'paduueckoe
npencrasnenue. Omnpenenenue cutyauui Ha sAssike TK.
Unmoctpanys Ha CKBO3HBIX IpUMepax.

Tema 3.4. ®yukuus EVAL

Pa3spea 4. [lopsanox na
MHOXKECTBE 00pasLos.

Tema 4.1. Cucremsr gobasnenuii u uzbatuil. [Ipoaykuuonnas
cuctema 3HATOK.

Tema 4.2. CpaBHenne o0pa3sLoB 0 CTENEHHU OOLTHOCTH.

Tema 4.3. [Ilpeanopsgox. Haumensmee 006001eHuE.
HauGonbiiuii yacTHBIN ciy4dai.

14




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumeHoBaHHe JNCIHILTIHHbI

«AHAIU3 CI0KHOCTH aJIrOpUTMOB»

O0bém aucuumiannbl, 3E/ak. 4.

4/144

COAEPXAHUE JUCIIUIL/IMHBI

Paszuenst

Tembl

Paznen 1. CoiicTBa ¥ OHATUSA
aJArOPUTMOB

Tema 1.1. OcHOBHBIE CBOICTBA aITOPUTMOB
Tema 1.2. @opmanbsHble MOJEIH aITOPUTMOB

Paznen 2. CinoxHoCTh
aJrOPUTMOB

Tema 2.1. Cnoxsaocts anroputMoB. TpyaoeMkocTsb
anroput™oB. Kinaccudukanus ajiropurMon
Tema 2.2, Acumnroruueckuit  aHanmu3  (pyHKUUH
tpynoeMkoctu. P, NP u NP-nonusie 3amaumn

Paznen 3. AnropurMsl.
[TpakTHueckoe NpuMeHEHHE.

Tema 3.1. AnropuTmbl IOMCKa MHUHHUMAJbLHOIO OCTOBHOIO
aepesa

Tema 3.2. Anamu3 pekypCHBHOrO jepeBa BbI30BOB (Ha
NpUMEpPEe aJrOpUTMOB COPTHPOBKH)

15




Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

((MO,[[CHH])OBEHI/IC BBIYHUCIIUTEIILHBIX CHCTCM»

O0bém aucuunannbl, 3E/ak. 4.

4/144

COAEPXKXAHMUE JUCIIUIT/IMHBI

Pazuenst

Tembl

Paznen 1. JlerepmunupoBaHHbie
moznenu BC, Moaenu cuctem
MaccoOBOro 00CTyKHBAHUSL.

Tema 1.1. MogenupoBanue aerepmuHupoBaHueix CMO,
onnonpoueccopoin  BC, aByxmpoueccopusix BC ¢
UCHONb30BaHUEM  alropuTMoB JIKOHCOHA, ONTHUMH3ALUA
COBMelIeHUs HUKI0B, MojaenupoBanue CMO ¢ oxxkupanueM

Paznen 2. BepostHOCTHBIE
mozaenu BC, Bbibop
ONTUMAJILHOH CTPYKTYPBI U
aHAJIU3 Y3KUX MECT
BEPOSTHOCTHBIE MOJIEIIH.

Tema 2.1. 3apmaun Ha ONTUMHU3ALUIO PACHPEICTCHUS
oneparuii B BC.

Tema 2.2. Pacuer npoussoaurensoctu BC ananutuueckumu
Metogamu. Beibop ontumansHoit crpykrypsl BC Ha ocHoBe
IKCIEPTHBIX OLEHOK.

Tema 2.3. MonenupoBanne BC ¢ ucnosnb3oBaHueMm ceTei
[Tetpu (uccnenoBanue Ha HaJIU4YME TYNHUKOB, JIOBYILEK,
JKMBOCTD ).

Paznen 3. AsromarHele U
umMurtanuoHseie Mmoaenu BC

Tema 3.1. Ilpeacrasimenue DBM Kkak COBOKYMHOCTH
ONEpPalHOHHOTO U  YNPABISAIOILIEro aBTOMATOB  (MOJEINb
I'mymikosa). [lporpammupoBanue 3aja4 B CHCTEME KOMAaH[

yuyeOHoit DBM.
Tema 3.1. Mogemuposanue BC nHa sa3sike GPSS.
MopnenupoBanue napajuieibHbIX BbIYHCICHUH.

Paznen 4. Monenu vagexkuoctu |Tema 4.1, Pemlenue 3amauy ONTUMAlIBHOM — 3dMEHBI

BC, pemenue
ONTHUMH3AIIMOHHLIX 3a1a4 Ha

rpagax

obopynosanus BC.
Tema 4.2. Ouenku Bpemenu Boluncienui Ha BC.
Tema 4.3. Ontumusauus pazouenus BC Ha moacucTeMsl.
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

«Jlokanbnas OpraHu3alnia HHTCIIICKTYaIbHbIX CHCTCEM»

O0bém aucuunannbl, 3E/ak. 4.

4/144

COAEPXKXAHMUE JUCIIUIT/IMHBI

Pazuenst

Tembl

Paznen 1. Ba3sl 3Hanuii u
HepapXHUECKUEe CUCTEMbI

Tema 1.1. [Ipunuunel opranuzanum cucrem. MoneaupoBanue
MEpPapXUUYECKUX CHUCTEM.

Tema 1.2. ®opmansHoe onucanue. Ommuue 6a3 3HaHUN OT
OaHKOB JIAHHBIX.

Paznen 2. [Tpunuunst
JIOKQJILHOM OpraHu3aluu
CHCTEM.

Tema 2.1. Obmas Teopus cuctem. MccnenoBanue onepaiuii v
Teopust urp. HWrposoe ympasienune. Dopmanuzaius
JIOKaJIbHOH OpraHu3aluu.

Tema 2.2. Heobxonumocts JIOC B npumepax. Lleau JIOC,
Kpurepuu. Heobxoaumsie ycnosus BosmoxkHoctu JIOC.

Paznen 3. Croxactuueckue
00y4aronmecs CUCTEMbI, UX
MOJIEITUPOBAHUE U
HCCle10BaHUE.

Tema 3.1. Konnextusnoe nosesnenue. Urposoe nosenexue.
Tema 3.2. Metoauku u3ydeHUs: JOKaJIbHO-OPraHHU30BAHHOM
cucrembl  (JIOC). [Ilaptus Homa. Acumnroruueckoe
OINHCAHUE Urp.

Pasnen 4. [Ipumeps! 10KanbHO-
OpPraHU30BAHHBIX CHCTEM.

Tema 4.1. BcnomorarenbHbie uenu MapkoBa B urpe ¢
HYJIEBOH CYMMOI1 U psijie Apyrux urp.

HaumeHnoBaHnue JHCIHILTHHbLI

((I/IHTCJIJ'ICKTyaJ'lebIe JUHAMHYECKHE CHCTEMBbI»

O0bém aucuunannbl, 3E/ak. 4.

5/180

COAEPXKXAHMUE JUCIIUIT/IMHBI

Pa3znensl

Tembl

Paznen 1. Metousl
MOJIEJTMPOBAHUS [10BEICHUS

Tema 1.1. [IpaBuna. Ctpareruu npuMeHEHUs MIPABUIIL.

Tema 1.2. VropasisieMble  IUHAMUYECKUE  CHUCTEMBbI,
OCHOBaHHBIC Ha ITpaBUIIax.
Tema 1.3 Bosmymenusi. VYnpaBneHue Kak  CHOC00,

KOMIIEHCAalHH BO3My]JJ,eHI/Iﬁ.

Paznen 2. Ocobennoctu 0a3
BHAHHUI JUHAMHYECKHX CUCTEM

Tema 2.1. Cunre3 obparHoit cBa3u 1o Tpackropuu. Crparerus
CUHTE3a 0OpaTHON CBA3H MO COCTOSHHAM.

Tema 2.2. ba3pl 3HaHUW Ha OCHOBE
HCO,HHO[JO,EI,HI:»IX CCMAHTHYECKHX CCTCﬁ.

JUHAMHYECKHX|

Paznen 3. DnemeHTbl TEOPUU
YIIPaBICHHS JMHAMUYECKHX
CUCTEM

Tema 3.1 Bosmymenue. [lpouenypa szambikanus. IIpouenypa
nepexona. TpaekTopust cucTeMsl.
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumenoBaHue qUCHHILIHHBI

«MatemaTuiecKue OCHOBbI pacno3HaBaHus 00pa3oB»

O0bém aucuunannbl, 3E/ak. 4.

4/144

COAEPXKXAHMUE JUCIIUIT/IMHBI

Pazuenst

Tembl

Paznen 1. Maremarnueckue
MNOCTaHOBKY 3a/a4
pacriozHaBanusi 00pas3oB

Tema 1.1. AnreOpauueckuit nmoaxoja (MOCTAaHOBKA 3ajavu
pacnoznasanus no Xypasnesy FO.1.).

Tema 1.2. Anroputm BbuucieHus oneHok (ABO) kak
YHHUBEPCAIILHBIN SI3BIK OIMMCAHUS MPOLEAYDP PAClO3HABAHHUA.
MeTox KOMHUTETOB.

Tema 1.3. TlocranoBka 3ajadd Ha OCHOBE HEUPOCETEBBIX
TEXHOJIOTHIA.

Tema 1.4. DBpHcTHUECKHE METOBI PaCcIO3HABAHUSA

Paznen 2. Metoab! oLieHKH
UH(POPMATUBHOCTH MPU3HAKOB

Tema 2.1. B3auMocBsa3b pasMEPHOCTH BEKTOpaA MPU3HAKOB H
aKTMBHOCTH pacrno3HaBaHus. QOpMHUPOBAHUE MPH3HAKOBOIO

NPOCTPAHCTBA. Bribop ONTUMAJILHOTO Habopa
MH(OPMATUBHBIX NPU3HAKOB. BBIOOp CHCTEMBI 3aBUCHUMBIX
NPU3HAKOB.

Tema 2.2. OuneHka M  KpUTepHM HMH(OPMATHBHOCTH
MPU3HAKOB. WudopmarmoHHblii cnocod OLICHKH
HE3aBUCHMBIX IPU3HAKOB.

Tema 2.3. Meroa noCiIeAOBaTeNIbHONO  COKpAIICHUs

npusHakoB (DEL) Meron nocienoBarenbHOro ao0asiieHus
npusHakos (ADD). KomOunuposauusiii meron (ADD-DEL).
MeTon ciydaitHOTO MOMCKa ¢ ajlanTaruei.

Tema 2.4. Ouenxa HHOOPMATUBHOCTH MPUZHAKOB 110 METOAY
AKypasnesa 10.1.

Paznen 3. Maremarnueckue
METO/Ibl PACIIO3HABAHUS
obpazoB

Tema 3.1. Merox xomutera OonbmmHcTBa. [Ipobnembr u
peutenus. Pemenue  3amauM KOMHTETa Ha  OCHOBE
komOunanuu UHC.

Tema 3.2. PacnosnaBanue 00pa3oB Ha OCHOBE TEOPHHU
(paxranos. Metoa rpynmnosoro yuera aprymentos (MI'VA).
Mertoa noteHManbHbIX (QYHKIIHIA,

Tema 3.3. DBpucTHdeCKHE METO/bI pacro3HaBaHHs 00pa3oB
no Kypasnesy IO.M. Meron mnpedeabHbIX YHOPOLICHHUH
(MITY). Pacno3napanue o0OBEKTOB Kak Kiaccudukaius
oToOpaskeHuH.

Tema 3.4. Metoabl NpOrHO3UPOBAHUS [AHHBIX, CXKATUS H
GunbTpauun u3o0pakeHUN Ha HEHMPOHHBIX ceTsaX. Meroasl

pemieHHs 3a7ad HPOrHO3MPOBAHMA M ONTUMHU3ALMOHHBIX
3a/1a4 HA HEUPOHHBIX CETSX.
Pasznen 4. [lpuxknannsie 3anaun | Tema 4.1. 3amaun Ouomerpuueckod uieHTHGHKALUH.

H CHCTCMBI paCnO3HdBAHHA

PacniosnaBanue o0pa3oB B MEIUIIMHE.
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

Tema 4.2. Knaccudukanus texctoB. 3ajada pacrio3HaBaHUS
00pa30oB B cUCTEME aBTOHOMHOTO a/IalITHBHOIO YIPABJIECHUSI.
Tema 4.3. CucreMnl OLEHKH HAJCKHOCTH M TEXHHYECKOH
IMarHOCTHKHM. PacrnosHaBaHue B 3ajadyaX MEIULMHCKON
JIHArHOCTHUKH.

Tema 4.4. llocTpoeHue cHUCTEM TEXHUYECKOTO 3pEHUS
(pobotsr). CoBpemeHHbIE METOAbI 00pa3sHOro aHajauza
JAHHBIX

HaumeHoBaHHe JHCIHUILIHHDI

«[TocTpoenue u ananu3 Mojennel OecnpoBOAHBIX ceTel
5G/6G»

O0ném qucuunannbl, 3E/ak. 4.

4/144

COJEPKAHUE JUCHUILIUHBI

Pa3zneinl

Temnl

Pazngen 1. DBomnronusa
0eCIpOBOIHBIX COTOBBIX CETEH

Tema 1.1. OcobeHHOCTH pa3sBUTHS CETEH CBA3M, UCTOPHS
pasButus  CCC, mpouecc crangaprusanuu  CCC,
HAa3HAYEHUE DJIEKTPOMArHUTHOTO CIIEKTpa

Tema 1.2. Pazutue cereit CCC, 0COOSHHOCTH TTOKOJICHHE,
TEXHOJOTMYECKHE CBOMCTBA M OT/IMYHUS

Paznen 2. Meronas! ananusa
COTOBBIX CETEH CBS3U

Tema 2.1. Cetu 4G+: cereBple MEXaHM3Mbl HapallUBaHUs
€MKOCTH

Tema 2.2. Cern 5G “HoBoe Pagno” ocHOBHbBIE 0COOEHHOCTH

Tema 2.3. Cetu 5G “HoBoe Pamno” ¢yHKIMOHATLHBIE
0COOEHHOCTHU paguoaocTyna

Tema 24. Cerw 5G “Hosoe Pamuo” cueHapuu
HCIIOJIB30BAHHUA

Tema 2.5. Ceru teparepuuoBoro gocryna 6G: npuioxKeHHs

Tema 2.6. Cetn rteparepumoBoro jgocryna 6G: OTKphIThIE
3a7a4u

Tema 2.7. CoBMelleHHE  METOIOB  CTOXACTHYECKOH
reometrpun 1 CMO s ananusa cereit 5G NR

Paszgen 3. Maremaruueckue
moaenu s cereil LTE/5G/6G

Tema  3.1. Mopenuposanue ~ mmWave: noTepu
pacnpocTpaHeHus

Tema 3.2. Mopenuposanue mmWave: npocTpaHCTBEHHBIE
XapaKTepUCTUKU OJIOKUPOBKH

Tema 3.3. MopnenupoBanue mmWave: BpeMeHHbIE
XapaKkTepUCTHKU OIOKUPOBKU
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HanmenoBanue JHCIHILIHHBI

«ITocTpoenue u ananu3 mojenei OECnpoBOAHBIX CETEH
5G/6G»

O0bém aucnunannbl, 3E/ak. 4.

4/144

COAEPKAHHUE JUCHUILIMHBI

Pazpenst

Temnbl

Tema 3.4. MoaenupoBanue mmWave: aHTEHHbIE PELIETKH

Tema 3.5. MonenupoBanne mmWave: JuHEHHas IKala U
0COOEHHOCTH TEPArepLOBOr0 PacIpOCTPaHEHHS

Tema 3.6. Mogenuposanue mmWave: (yHKUHOHAIBHBIE
npeoOpa3oBaHus CAy4alHbIX BEJIUYHUH U1 MOJEIUPOBAHUS
OecrpoBOAHbBIX ceTell CBI3U

Tema 3.7. MopnenupoBanue mmWave: METOIbl OLEHKHU
[IOMEXH

Tema 3.8. MoaenupoBanue mmWave: oLieHKa TOMeXH

Tema 3.9. MoaenupoBanue mmWave: 3D monenu oneHku
nomexu. [Tapamerpusanus pecypcusix CMO

Tema 3.10. bopsba ¢ Gi1okHpOBKaMH: MYJIBTHCBS3HOCTD [Is
HOAAEPHKKH COEIUHEHUs

Tema 3.11. bopeba ¢ 610KMpPOBKAMU: MYJIBTHCBSI3HOCTh 151
nojepxkku QoS

Tema 3.12. bopsba ¢ GuiokHpOBKaMH: MYJILTHCBI3HOCTD JIs
noaaepxku QoS, vacts 11

Tema 3.13. Ouenka SINR u emxoctu

Tema 3.14. Pecypcubie CMO

Tema 3.15. bopsba ¢ 6noKMpOBKaMU: pe3epBaliks peCypcoB
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumMeHoBaHMe qHCHHILTIHHBI

((MO,I[CIIH MYJIBTHCEPBUCHBIX CeTe»

O0bém gucuumnnbl, 3E/ak. 4.

4/144

COAEPKAHUE JUCHUITJIUHBI

Pa3zaennl

Tembi

Pasgen 1. ApxutexkTypHas
koHuenuus NGN 1 npuHUIUIIbI
nocrpoenust MCC

Tema 1.1. O6imue tpeboBanus k nocrpoenuto MCC

Tema 1.2. TpexypoBueBas xouuenuuss NGN — yposeHn
TPAHCIIOPTA U [EPBUYHOH CETH, YPOBEHb KOMMYTAlIMH,
YPOBEHB YCIIYT U YIpaBIeHHS yCIyraMu

Pasnen 2. XapakTepucTUKU
OCHOBHBIX TUIIOB Tpa(HKa
CeTeH MOCHEqYIOLIHNX
[MOKOJIEHUH

Tema 2.1. Konnenmus «rpoinoit yeiayru»y 8 MCC

Tema 2.2. OpHoaapecHbIl M MHOTOAAPECHBIH PEKUMBbL
nepenaydn. [1oTokoBsiil 1 nacTuuHblil Tpahuk

Tema 2.3. [Tpunuuns o6cnyxuanus Tpapuka MCC

Paszpnen 3. [Toctpoenue
OCHOBHBIX MOHOCEPBHCHBIX
Mmojenei Tenerpaduka cerei
MOCIIEAYIOLIHX [TOKOJIEHHA.

Tema 3.1. Mogens 3BeHa MYyINbTHCEPBUCHOM CETH C

OAHOAOPECHBIMH COCAMHCHHUAMHA

Tema 3.2. Mogens 3BeHa MYJIBTHCEPBUCHOM CETH C
MHOI'0a/IpeCHBIMH COEIUHEHUSIMU
Tema 3.3. Mogens 3BeHa MyIbTHCEPBUCHOM CETH C

IACTHYHBIM TpadJHKOM

Paznen 4. Mertonas! ananusa
MOHOCEPBUCHBIX MOAENEH H
QJIFOPUTMBI pacueTa ux
BEPOATHOCTHBIX
XapaKTePUCTUK

Tema 4.1. llomyuenue cucteM ypaBHEHHH paBHOBeCHs

(CYP), YCJIOBHE CTATUCTHUYECKOTO paBHOBECHS,
MYJIBTUIUIMKATUBHOCTE petteHust CYP
Tema 4.2. PexypcuBHble anropuTMbl I pacuera

BEPOATHOCTEN OIIOKUPOBOK 3alPOCOB HA YCTAHOBIICHHE
OJHOAPECHBIX U MHOTOAIPECHBIX COEAMHEHUN

Tema 4.3. Bpems nepenaun OJIOKOB JaHHBIX 1aCTUYHOIO
Tpaduka

Paznen 5. [octpoenue u
aHanu3 MyJbTUCEPBUCHOM
MO/IEJTH 3BEHA CETH C
TpaUKOM OHOAIPECHBIX U
MHOTI0aIpECHBIX COETUHEHUN.
Tounsie u npubnKEHHBIE
METO/1bl pacyeTa nokasarenei
KayecTBa 00CIyKUBAHMS

Tema 5.1. Ilonyuenune CYP u MynsTHIUIMKaTHBHOE
MPE/ICTABIEHUE €€ PeLICHUs
Tema 5.2. PexypcuBHbIi  airoputM [uid  pacdera

BEPOATHOCTHBIX XAPAKTEPUCTHK CHCTEMBIL

Tema 5.3. Ilonsatue 0 MeTOonE HPOCESHHON HArpys3Ku JUIst
pacuera BEPOSITHOCTEN OJIOKMPOBOK 3arpoCcoB
noib3oBareaedl B CETM € OQHOAQJAPECHBIMH  H
MHOT'0a/IpECHBIMH COEMHEHUSIMH
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumeHoBaHHe JUCIHILIHHBI

«[Tokazarenu ¢ pekTuBHOCTH OECIPOBOAHBIX ceTEH
5G/6G»

O0Bém qucuunmiannbl, 3E/ak. 4.

4/144

COJEPKAHMUE JUCHUIL/IMHbBI

Pa3zneinl

Temnl

Paznen 1. Ocobennoctu
OecnpoBoaHbIX ceteid SG+

Tema 1.1. bopsba ¢ OnokupoBkamu: pesepsauus +
MYJIBTHCBA3HOCTDh

Tema 1.2. Yenyra mMTC nns Uurepuera Beueit

Tema 1.3. Texuonorus NB-loT

Tema 1.4. Ananu3 pasgenenus pecypcos mexay LTE u NB-
[oT

Tema 1.5. Yenyra URLLC

Pasznen 2. Ceru 5G Ha ocHOBe
MILTUMETPOBOIO JHANa30Ha
4acToT

Tema 2.1. IIpocTpaHcTBEeHHO-BpEMEHHAs AMHAMUKA TpaduKka
B 5G

Tema 2.2. IlpocTpancTBEHHO-BpeMEHHas AMHAMHUKa Tpaduka
B 5G: MOOMJILHBIE TOYKH AOCTYIA

Tema 2.3. OnTtumuzanus MNOJIOKEHHA MOOHIBHBIX TOYEK
Jocrtymna

Tema 2.4. KommyHukanuonusie MocThbl Ha ocHoBe BITJIA

Tema 2.5. Mynsrukactunr 8 NR

Tema 2.6. MoaenupoBaHue reTeporeHHbIX cerei

Paznen 3. Ceru 6GG Ha ocHOBE
TEparepLoOBOTO AUAMAa30Ha
4acToT

Tema 3.1. TeparepuoBble ceTH — BO3MOKHOCTH WU
OrpaHNYeHUs

Tema 3.2. TepareprioBsie CETH — CBOMCTBA PACIIPOCTPAHEHUS

Tema 3.3. TeparepiioBbie ceTH — OKHA HPO3PAYHOCTH

Tema 3.4. Teparepuosslie cetu — B2B

Tema 3.5. TepareprioBbie CETH — CETH Ha KPUCTAILIE

Tema 3.6. TeparepLioBbie CETU — NPUIOKEHHS MAaKpO MUpa

Tema 3.7. TeparepiioBbie c€TH — MUKPOMOOMIIBHOCTb U ITOUCK
Iy4a

Tema 3.8. TeparepuoBele ceTu — He3011aCHOCTh
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

«Hotanuu MonenupoBaHus U METO/IbI aHAIM3a Ou3Hec-

HanmenoBanue JHCIHILIHHBI [IPOLIECCOBY

O0ném aucnunaunel, 3E/ak.u. |4/144

COAEPKAHHUE JUCHUILIMHBI

Pazpenst Temnbl

Pasznen 1. Ynpasnenue Ousnec-

Tema 1.1. X)KusneHnslil uuki ynpasneHus OH3HEC-TIPOLIECCOB
npoueccamMu

Tema 2.1. [IpuHuunsr MoaeupoBaHus OHU3HEC-IPOLIECCOB

Paznen 2. MogenupoBanue Tema 2.2. Horanus onucanus 6usnec-npoueccos BPMN

OU3HEC-TIPOLIECCOB -
porn Tema 2.3. Jluarpammsbl B3aumozeiicrsus B Horaiuu BPMN.

Juarpammbl knaccoB B Hotaiuu UML

Tema 3.1. Ananu3 »GdexTuBHOCTH OU3HEC-TIPOLIECCOB

Tema 3.2. UMuTaninoHHoe MoaeMpoBaHue Ou3Hec-npolecca

Pasnen 3. Meroznpl aHanu3a -
GU3HEC-TIPOLIECCOB Tema 3.3. I'myOunnblii ananu3 OwusHec-mpoiiecca Process

Mining

Tema 3.4. Peurxunupunr OU3HEC-TIPOLIECCOB
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Jucnnnannbl (MOIYJIH) H3Y4AI0TCH B PAMKAX 0CBOEHNH
OI1 BO «¥Ynpasienne nnoKOMMYHHKANIMAMH H UHTE/LIEKTYA/IbHbIEe CHCTEMbD?)
no naupasjenuio 02.04.02 dynpamenrtanbuas undopmarnka n nndopmMannonnbie TeXHOJI0IHH

HaumeHoBaHHe JUCIHILIHHBI

«Kapra dusnec-npoueccos u nHpopmaoHHas MOAEIb
YIPABICHUS TEIEKOMMYHUKALIHSIMU)

O0Bém qucuunmiannbl, 3E/ak. 4.

5/180

COJEPKAHMUE JUCHUIL/IMHbBI

Pa3zneinl

Temnl

Pasgen 1. MnTerpupoBanHbie

Cpe/ibl yIpaBieHHs
TEJIEKOMMYHHKALIMSIMU

Frameworx

Pasznen 2. Kapra dusnec-
IIPOLIECCOB

Framework, eTOM): cTpykrypa mpoieccoB

Tema 1.1. Konuenuus unterpuposanusix cpex TM Forum

Tema 2.1. Kapra Owusznec-npoueccoB (Business Process

Framework, eTOM): nunamuka npoieccon

Pasnen 3. Undopmanmonnas

MOEIb

Tema 2.2. Kapra Ousnec-tipoueccoB (Business Process

Tema 3.1. HWnadopmaumonnas moxens (Information
Framework, SID): cTpykTypa cymuocrei
Tema 3.2. HWnadopmanmonnas wmoxens  (Information

pecypca

Paznen 4. Kommnekcuoe
HCIIOIB30BaHUE
UHTErPUPOBAHHBIX CPel

(Metrics)

Framework, SID): moaenupoBaHue mnpoaykra, yClyru H

Tema 4.1. Kapra npunoxkenuit (Application Framework,
TAM). Ilokazarenu o>(pdexTuBHOCTH OH3HEC-TIPOLECCOB

Frameworx

Tema 4.2. OtpakeHue MeKAy UHTETPUPOBAHHBIMU CpelaMu

Open API

PYKOBOJMTEJIb OII BO:

3aB. kaepoil npuUKIaIHON
UH(POPMATHKU U TEOPUH BEPOATHOCTEH

K.E. CamyiinoB

Homxuocts, BYII

[MToanucs Damunua 1.0,
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Tema 4.3. Cpena unrerpauuu (Integration Framework) u




