AHHOTanuu pabovyux MporpaMM JUCIUTIINH (MOJIYJIEH ), TPaKTUK

Hamnpasnenue noarorosku 09.03.03 Ilpuknannas napopMaTuka
Hanpasnennocts (npoduis) CucTeMbl MOHUTOPUHTA OKPYKIAIOIIEH cpelibl
Kpanudukanus BeinmyckHika bakanasp

®dopma 00yueHUsT OUHO-3a09YHAS

I'ox Habopa 2023

AHHOTalUs MPOTPaMMBbI TUCIIUTLIMHBI
b1.B.JZIB.02.01.01 Texnosorus nepenayu qaHubix "Poit"

Lenb: dopmuposanne mpohecCHOHANBHON KOMIIETEHTHOCTH B 00JacTH CO3JaHUS, MOJU(DHUKAIIUN U
COIIPOBOKACHUS Pa3pabOTKH MPOTPaMMHOI0 00ecIieYeH s TeONPOCTPAHCTBEHHBIX IU(PPOBBIX JBOWHUKOB Ha
OCHOBE THIPOMETEOPOJIOTHYECKUX [aHHBIX. B paMKax IUCHMIUIMHBI CTYICHTHl OCBAWBAIOT METOABI H
cpencTBa COOPKH MOJYJeH W KOMIIOHEHTOB MPOTPAMMHOTO 00eCIedeHus], 9TO MO3BOJsIeT UM d()(PEeKTHBHO
IMPUMCHSATH IOJIYUCHHBIC 3HAHHWA U HABBIKU B HpO(bCCCI/IOHﬁJ'IBHOﬁ JACATCIBbHOCTU.

[Inanupyemble pe3yabTaThl 00ydeHus (KOMIETEHIINH):

KOH 1 HAUMCHOBAHHUC KOMIICTCHIIUN KO}I U HAUMCHOBAHUC I/IHI[I/IKaTOpa JOCTHUXKCHUSA
KOMIICTCHIIUN

K-3 MK-3.3

CriocoOeH co3aBath, MOAUMDUIIUPOBATH U COMPOBOXKIATh [IpuMeHsieT METOABI M CpeACcTBa COOPKH MOIyJel U

pa3paboTKy IPOrpaMMHOTO 00eCTIEYEH S KOMIIOHEHT IPOTPaMMHOT0 00ecTieyeHHs

TeONPOCTPAHCTBEHHBIX IIU(PPOBHIX IBOWHUKOB HA OCHOBE

THPOMETEOPOTIOTHUECKUX JAHHBIX

Coneprxkanue pas3ienoB (Tem):

Tema 1. OcHOBBI TexHOJIOTUH NIepeaaun JaHHbIX "Poii"

Tema 2. OOpaboTKa rHIPOMETEOPOIOTHIECKUX JTaHHBIX

Tema 3. Pa3zpaboTka u cOopka MporpaMMHBIX MOJTyJIEH

Tema 4. I'eonpocTpaHCTBEHHbIE HU(PPOBBIE TBOHHUKH

Tema 5. Ilpumenenue texnonoruii "Poit" B cuctremax MOHUTOpPHHTA

dopma MpoMeKyTOYHOTO KOHTPOJIS 3HAHUH: 9 cemecTp — 3a4eT
TpynoemkocTs: 3 3aueTHbIX eauHuUI (108 gacos).



AHHOTaInuu pabovyux MporpaMMm JUCIUTIINH (MOTYJICH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

HampaBneHHOCTH (TPO(UIL) _ CHCTEMBI MOHHTOPHHIA OKPYIKAIOIIEN CPEJIbI

KBanudukanus BeITyCKHUKA __GakagaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAs

(ouHast / 04HO-3a049HAst / 3a04HAsT)

I'ox mabopa __ 2023

AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
b1.B./IB.01.02.03 Pacnio3naBanue o6paszon

Llenb: chopmupoBarh NpohecCHOHATBHYI0 KOMIETEHTHOCTh U HEOOXOAMMBINH 00beM
(byHIaMEHTaIbHBIX U MPUKIAIHBIX 3HAHUM, YMEHUN U HABBIKOB B 00JIaCTH METOJIOB U aJITOPUTMOB
JUIE aBTOMATHYECKOW KiacCH(UKAMM W WHTEPIPETALUU JaHHBIX, NPEACTABICHHBIX B BHJIE
pa3IMYHBIX TUIIOB CUTHAJIOB, N300pakKeHUH, TEKCTOB U APYTHX GOPM HH(POPMAIIHH.

[Tnanupyemsble pe3yabTaThl 00yueHUs (KOMIETEHIMH):

KOZ[ 1 HAMMCHOBAHUEC KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHNA KOMIICTCHIIMN
KOMIICTCHIINH

Kon. PacmugpoBka

IIK-6 IIK-6.2

Cnocoben Hcnonmp3yeT MeTOIBI M CPEeICTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00eCIeYeHN,
paspabaTbIBaTh CTPYKTYp JaHHBIX, 0a3 JAHHBIX, IIPOTPAMMHBIX HHTEP(EICcCOB

APXUTEKTYPHI
MPOrPaMMHOTO
obecreueHus
TEOTNPOCTPAHCTBEHHBIX
IUQPOBBIX JBOHHUKOB
Ha OCHOBE
THAPOMETEOPOIOTUUECK
HX JaHHBIX

Copepxanue pa3zenoB (TeM):
OCHOBEBI TCOPHUHU U METObI HpeﬂBapHTeHLHOﬁ 06pa6OTKI/I JaHHBIX
BBenenue B Teopuio pacro3HaBaHusi 00pa3o. OmnpeneseHne u UCTOPHS pacro3HaBaHusi 00pa3oB. OCHOBHbBIE
3aJa4un U MpUI0KCHUSA. Hpe}]CTaBJ’IeHI/Ie }:[aHHI)IX.q)OpMaTBI JAaHHBIX U CHOCOOBI UX MpeaACTaBJICHUA.
Juckperusanus n KBaHTOBaHHE. MeTo bl IpeIBapUTENbHON 00pab0TKH AaHHBIX. PUIBTpANs U CTIIAXKUBaHHE.
HopManmaum{ " CTaHJapTHU3aIus. CeFMeHTaHI/IH U BBIJICJIICHUC HpHSHaKOB.HpI/IHHI/IHBI YMCHBIICHUA
pasmepHocTi. Meton rinaBHbIXx kKomnoHeHT (PCA). Jlunelinsiii auckpuMuHaHTHEINA aHamu3 (LDA) .

MeTop! kKaccupuKaluy U KiacTepu3anuu

BaitecoBckas knaccudukanus. Teopus baifeca u ee mpuMeHeHne B pacrio3HaBaHNH 00pa30B. HanBHEIH
GaiiecoBckuii kitaccudukarop.Meron Gumkaiimmx cocenelt. [puHnuner padoTs! MeTosa k-6mmkainx cocenen.
ITpumenenne Metona B 3a1avax kinaccudukanum./IlepeBns penennii u ciyvaiiabie neca. Co3gaHue AepeBbeB
pemeHnid. DHCeMOIMpyIomre MeToIbl: 63TTHHT U OyctuHr. Kinactepuzamnus. Anropurm k-cpeqHnx.
Hepapxudeckas KiiacTepusanys.

MeTop1 MaITMHHOTO O0YYEeHHS M HEHPOHHBIE CETH




I'nmy6okoe oOyuenue. Beenenue B HeliponHsle ceTd. [10IHOCBS3HBIE CIIOM U aKTHBALMOHHbBIE (DYHKIIUH.
Kongoumononnsie Heliponnslie cetn (CNN). Crpykrypa CNN 1 ux npuMeHeHue B 00paboTke H300paxeHui.
ITymer u cBepTku. Pexyppentasie vefipornsie cetr (RNN). OcroBsl RNN n LSTM. [IpuMenenue B 3agagax
00paboTku nocienoBaTenbHOCTeH. I'eHepaTuBHEIE cocTsazaTenbHble ceTh (GAN). IIpuanumnst pabotsr GAN.
[pumeps! npunoxxenuit GAN. TpancpepHoe oOydenue u npeaoOyuennsle Monenu. [IpenmyiecTBa Tpancdepa
o0yuenus. Mcnons3oBanue npenodyuennsix moneneii (ResNet, VGG u np.).

dopma MpoOMeKyTOYHOT0 KOHTPOJIS 3HAHUI: 7 ceMecTp — 3a4eT

Tpynoemkocts: 3 3aueTHbIX equHull (108 yacos).



AHHOTaInuu pabovyux MporpaMMm JUCIUTIINH (MOTYJICH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

HampaBneHHOCTH (TPO(UIL) _ CHCTEMBI MOHHTOPHHIA OKPYIKAIOIIEN CPEJIbI
KBanudukanys BbITyCKHUKA __OakaiaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAs

(ouHast / 04HO-3a049HAst / 3a04HAsT)

I'ox mabopa __ 2023

AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
b1.B.JIB.02.02.01 O6paboTka CITyTHUKOBBIX JaHHBIX

Lenb: copmupoBaTh NpodhecCHOHATBHYIO KOMIIETEHTHOCTh M HEOOXOAUMBII 00beM
(GyHIaMEHTaJIbHBIX U IPUKJIAJHBIX 3HAHUM, YMEHHUI 1 HaBBIKOB B 00JIaCTH pabOThI C JaHHBIMU

JAUCTAHIIUOHHOI'O 30HAUPOBAHUA 3CMJ'II/I, a TaKKC UX MMOJIYy4YCHU, O6pa6OTKI/I U UHTCpIpPCTALIUU.

[Inanupyemble pe3yabTaThl 00yueHUs (KOMIETEHIMH):

KOZ[ 1 HAMMCHOBAHUEC KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHNA KOMIICTCHIINN
KOMIICTCHIIMH

Kon. PacmudpoBka

MK-3 IIK-3.3

CriocobeH co3aBarh, [TpuMeHsieT METO/IBI U CPEACTBA COOPKU MOYJICH M KOMIIOHEHT ITPOrPAMMHOIO
MOIU(ULUPOBATE U obecnieueHus
COTIPOBOK/IATh

pa3paboTKy
MPOTPaMMHOTO
obecrniedueHus
reOMPOCTPAHCTBEHHBIX
M(POBBIX JBOWHUKOB
Ha OCHOBE
THUIPOMETEOPOJIOTHUECK
HX JaHHBIX

Conepxanuie pa3zenoB (TeM):

OCHOBEI JAUCTAHIIMOHHOI'O 30HAWPOBAHUA.

BBG,Z[eHI/Ie B AUCTAHIHUOHHOC 30HAUPOBAHHC. OnpeneneHI/Ie JAUCTAaHIOHUOHHOT'O 30HAWPOBAHUS. HCTOpI/Iﬂ pa3BUTHA
TEXHOJIOTHIA JAUCTAaHIMOHHOTO 30HAWPOBAHUA. HpI/IMeHCHI/Ie AUCTAHIIUOHHOI'O0 30HAWPOBAHUSA B PaA3IMYHBIX C(bean
JCATCIBHOCTHU. CHyTHPIKOBBIe CUCTCMBI U HJ'IaT(I)OpMBI. Tumsr CIIYTHUKOB U UX Ha3HA4YCHHC. Op6I/ITaHBHaﬂ MCXaHHKa U
TPAEeKTOPUH IBIKEHUS CITyTHHKOB. Kiaccuukamus cIry THUKOB IO TUITY OpOUTHI (TeocTaloHapHas, OJSIpHAs U 1. ).
CeHCOpLI N CIICKTpaJIbHBIC  AHAMla30HBbI. OnTtryeckue | PaaAuOJOKAIMOHHBIC  JTATYHUKH. I/IH(I)paKpaCHLIfI,
yIbTPa(UOJIETOBBIA M MHKPOBOJHOBOW JMana3oHbl. PaspenieHue CHUMKOB (IIPOCTPAHCTBEHHOE, BpPEMEHHOE,
criekTpanbHoe). [Ipuninn paboThl 1aT4rkoB. [TacCMBHBIC M aKTHBHBIE METOJIBI COOpa JaHHBIX. [ €OMETPHUS ChEMKHU H
MIPOEKIH. MeTo b KaTHOPOBKH M KOPPEKINH JAHHBIX.

Mertobl 06paboTKH U300paskeHMi

[MpenBaputensHas 06paboTKa JaHHBIX. PagromMerpryueckast KOPPEKIHs: yCTpaHEHHE IIIyMOB 1 YJIydIlIeHHe KOHTpacTa.
I'eomeTprueckas KOPPEKIUMs: UCTIPABICHUE UCKAXXEHUH, BEI3BAHHBIX PEJIbe()OM MECTHOCTH M JIBH)KCHHEM CITyTHHKA.
VYiy4nieHue paspelieHus: NaHIMapIeHHAT U MYyJbTHUCTIEKTpalibHas 00paboTka. AHanm3 n3oOpaxeHuil. M3BnedeHne
MPU3HAKOB: BBIJICJIEHHE KOHTYPOB, TEKCTYPHBIX XapaKTEPUCTHK, SPKOCTHBIX OcoOeHHOCTeH. Duubrpaius u
CriaXXMBaHKe: TO/IaBJICHHE IIIyMa U YJIyullIeHHe YeTKOCTH u300paxenus. LIBeTokoppekius u npeodpa3oBaHue [[BETOB

Knaccudukanus nzobpaxenuit

Knaccudukamus uzobOpaxkenmii. Knaccudukamus Ha ocHOBe mukceneil: metonsl baiieca, k-Ommkaimmx cocenet,
MakcuMyMa npasjomnonoous. Knaccudurkanus Ha ocHOBE 00BEKTOB: CerMEHTANUs N300paKeHHU, aHATIN3 TEKCTYPhI ’
¢dopmel. Vcrons30BaHNEe METOIOB MAIIMHHOTO OOYYEeHNS: HEHPOHHBIE CETH, CIIyJIalHbIE JIeca.



ITpumenenne I MC-texHomoruit

Beenenne B I'MIC. Ionsitue o reorpadudeckoii napopmanuonHoi cucreme (I'MC). OcHoBHble kommoneHTsl [ MC:
JaHHBIE, MpPOrpaMMHOE o0ecriedeHue, monb3oBarend. llpumepsr mpumeHeHuss ['MC B pa3snmmyHBIX OTpacisx.
WnTerpamus cmyTHUKOBEIX AaHHBIX B [VIC. IMIOPT M SKCIOPT AaHHBIX MEXIy CITyTHUKOBBIMH cucteMamu u [UC.
ITpeobpazoBanne koopauHaT u mpoekiuid. Co3gaHME TEMAaTHYECKHMX KapT Ha OCHOBE CITyTHHKOBBIX JIaHHBIX.
[IpoctpancTBeHHbIl aHanu3. MonaenpoBaHue MOBEPXHOCTEW U TPEXMEPHbBIE BU3YyaIU3alMU. AHAIU3 U3MEHEHUI BO

BpPEMEHH: CpaBHEHHE BPEMEHHBIX PSIOB JaHHBIX. OICHKA BIHSAHHS (HAKTOPOB OKPYKAIOMIEH Cpe/sl HA M3ydaeMble
OOBEKTHI.

[IpakTrueckoe MpUMEHEHHE PE3YIbTaTOB 00PAOOTKH CITYTHUKOBBIX JAaHHBIX

MOHHUTOPHHT CENbCKOXO03SHCTBEHHBIX yroauii. OT[eHKa COCTOSHUS ITIOCEBOB M MIPOTHO3 YPOXKaifHOCTH. BrIssBNIeHHE 30H
3acyxu W Bpemuresnedl. ONTHMHU3anUs HCIOIb30BAaHMSA YAOOpPEHMH W BOIBL. OKOJOTHYECKUA MOHHMTOPHHT
OtcnexrBaHWe U3MECHEHHMS JIECOB M BOIHBIX pecypcoB. MccienoBaHue MOCIEICTBHI MPOMBIIIICHHBIX BEIOPOCOB H
3arpsisHeHUH. KOHTpONIE 32 COCTOSHHEM 3JKOCHCTEM M OHOpa3sHOOOpa3ws. YTpaBleHHE NPUPOJHBIMU PECYpPCaMHU.
KaprorpadupoBanne MeCTOpOKACHHH MOJIE3HBIX HCKOMaeMbIX. OlLieHKa 3aracoB He)TH U ra3a. MOHUTOPUHT JIEHUKOB
U CHEXHOTro MOKpoBa. Upes3BbluaiiHble CUTyalluM M CTUXHHHBIE OenctBusi. PaHHee oOHapyXeHHE MNOXapOB H

HaBojHeHMH. OleHka ymepOa nociie 3emieTpsiceHuid U yparaHoB. [laHupoBaHue 3BaKyalliM U OKa3aHUE ITOMOIIH
MIOCTPAJABIIUM

dopma NMPOMEKYTOYHOTO KOHTPOJIS 3HAHUM: 9 cemecTp — 3aueT.
TpynoemkocTs: 3 3aueTHbIX equHull (108 qacos).



AHHOTam# pabovux MporpamMm JUCITUIUIAH (MOIYJIEH )

Hanpasnenue noarorosku __09.03.03 npukiaaHas uHGopMaTHKa

(wu¢p HauMEHOBaHNE)

HampasieHHOCTh (TIpOMITH) __CHCTEMBI MOHUTOPHHIA OKPYIKAOIICH CPEJIBI
KBanuukanus BRITYCKHUKA __Oakanasp

(baxamasp / Criernanuct / Maructp)

dopma 00yueHUs OYHO-3a0YHAsI

(ouHast / 04HO-3a04Hast / 3a04Has)

I'on nabopa _ 2023

AHHOTaMA IPOrpPaMMbl TUCIUILIUHBI (MOIYJIs)
K.M.07.05 Benenue B lot-cucteMnl

Lenb: chopmupoBath npodeccrnoHalbHYI0 KOMIIETEHTHOCTh U HEOOXOAUMBII 00beM
(GyHIaMEHTAJIbHBIX U MPUKIAAHBIX 3HAHUN, YMEHUHN 1 HAaBBIKOB HEOOXOIMMBIX JIJIsl TOHUMaHUS U
pa3paboTKu UHTEPHET-BEIIEH, a TAK)Ke JJI1 UX UHTErpalluu B peaibHble IPOEKThI U OM3HeC-
IIPOLIECCHI.

[1nanupyemble pe3ynbTaThl 00ydeHHs! (KOMIIETEHINH):

KOI[ W HAMMCHOBAHUEC KO,Z[ 1 HAMMCHOBAHNC MHAUKATOPA JOCTHIKCHU KOMIICTCHIIUN
KOMIICTCHIIMHU

Kona. Pacmmdposka

IIK-3 IIK-3.1
CrniocobeH co3iaBarth, HpI/IMeHHGT 3JIEMECHTHI HCKYCCTBEHHOI'O HUHTEIUICKTa I CO30aHUA

MOJH(HUIHPOBATE 1 IIPOTPaMMHOI0 00€eCIIeYeHHsI I€ONPOCTPAHCTBEHHBIX U(PPOBHIX ABOIHUKOB
COTIPOBO’K/IATh

pa3paboTKy
MPOrPaMMHOTO
obecrieueHus
reONPOCTPAHCTBEHHBIX
M(POBBIX JIBOHHUKOB
Ha OCHOBE
THJIPOMETEOPOIOTNIECK
HX JTAaHHBIX

Coneprxanue paszienoB (TeM):

OCHOBBI IPOEKTUPOBAHUS U pa3paboTKu lot-cucrem

Hctopusa u 3Bomonus unrepHera semeil. Komnonentsl [oT cuctem: ceHCOpbl, MUKPOKOHTPOJLIEPHI, CETU Meperadn
JaHHBIX, oOnauHele IUIaTGOpMBL. AmmapatHele cpenactBa [oT: 0030p MOmMyNmsSpHBIX MHKPOKOHTPOJUIEPOB |
OJTHOIIJIATHBIX KOMIBIOTEPOB. SI3BIKM MPOTPaMMHUPOBAHUSA M MHCTpYMEHTHI pa3pabdotku mis [oT. Cetn u mpoTOKOIBI
ces3u: Wi-Fi, Bluetooth, LoORaWAN, MQTT, HTTP/HTTPS. O630p ob6naunbix tmardpopm mis [oT: AWS IoT,
Microsoft Azure 10T Hub, Google Cloud 10T Core. IlpoektupoBanme u paspaboTka mpoToTHroB loT cuctem.
TectupoBanue u otiagka loT pemenuil.

Be3omacHocTs 1 3THYecKkue acrekTs! 10t

Bgenenue B 6ezonacHocTh gaHHbIX B 10T. Yrpo3s! n ysassumoctr 10T cucreM. MeTo 1l 3aIIMTHI JaHHBIX: MIN(POBAHIE,
ayTGHTI/I(I)I/IKaIH/IH, aBTOpu3alus. COIII/IaJ'H)HLIC N 3TUYCCKHUEC ACIICKThI IOTZ KOH(l)I/I}ICHL[I/IaJ'ILHOCTI), IpaBO Ha YaCTHYIO
KHM3Hb, BO3IEHCTBHE HA O0IIECTBO. 3aKOHOJATENILCTBO U perynupoBanue B oonactu 10T. Bynymee nnTepHeTa Bemeit:
BbBI3OBbBI U HepCHCKTI/IBH.

®dopma MpoMexKyTOUHOT0 KOHTPOJIA 3HaHUil: 1 cemecTp — 3auer

TpynoemkocTs: 2 3aueTHblE e1UHULBI (72 Yaca).



AHHOTanuu paboyux MporpaMM TUCIUTUIAH (MOTYJICH ), MPAKTHK

Hanpasnenue noarorosku 09.03.03 INpuknaanas napopmarika
HamnpasnennocTs (mpoduis) CrcTeMbl MOHUTOPHHTA OKPYIKAFOIIEH CpeIbl
KBamuduxanus BeimyckHuka bakanasp

®dopma 00yueHUs OYHas

I'on nabopa 2023

AHHOTalUs MPOTPaMMBbI TUCIIUTUIMHBI

b1.B.JIB.01.01.02 Big Data u ananu3 naHHbIX

[ens: chopmupoBath MpoheCCHOHATBHYIO KOMIETEHTHOCTh M HEOOXOIUMBI 00beM (yHIaMEHTATBHBIX U
MIPHUKJIATHBIX 3HAHUN, YMEHUH 1 HABBIKOB B 00J1aCTH aHalIN3a, XpaHEeHUs M 00pabOoTKH OONBITNX JaHHBIX, a
TaKXe MaTeMaTHYECKOTO COMPOBOKACHUS HHTEIUICKTYalbHOW 00pa0OTKHU TAaHHBIX, UYTO OyIeT
CIoCcOOCTBOBATh YCIEIIHOM MPO(ECCUOHAIBHON IEATEILHOCTH B C)epe TaHHBIX.

[Tnanupyemble pe3yabTaThl 00yueHUs (KOMIETEHIIMH):

KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIMHN

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHNA KOMIICTCHIINN

INK-3 Cnoocoben
CO311aBaTh,
MOAU(DUINPOBATH U
COIIPOBOX/IAaTh
pa3paboTKy
MPOTrPaMMHOTO
obecrieueHus
reONpPOCTPAHCTBEHHBIX
MUQPPOBBIX JBOHHHKOB Ha
OCHOBE
THIPOMETEOPOJIOTHUESCKUX
JAHHBIX

HK-3.1[IpumeHseT >JIeMEeHTH HCKYCCTBEHHOTO WHTEJUIEKTa ISl CO3JaHHS
MPOTrPaMMHOT0 00ecIieUeHHS TeONPOCTPAHCTBEHHBIX U(PPOBHIX IBOMHUKOB

Coneprkanue pas3ienoB (Tem):
e Meronbl XpaHeHUsI U 00pabOTKU JaHHBIX

[IpuHtUIB aHAMM3a OOJIBITNX TAHHBIX

Metoapl MaTeMaTUYECKOTO COMTPOBOK/IEHUS B 00pab0OTKE TaHHBIX
Peanuzarnust anropuT™MoB 15t aHATN3a JAHHBIX

NHCTpyMEHTBI U TEXHOJIOTUH JIJIs1 PAOOTHI ¢ TAHHBIMHU
[IpoexTupoBaHue cUCTEM Jisi 00paOOTKH JaHHBIX

dopma MpoMeKyTOYHOTO KOHTPOJIS 3HAHUH: 8 cemecTp — 3a4eT
TpynoemkocTs: 3 3aueTHbIX eauHuUIl (108 gacos).




AHHOTanuu paboyux MporpaMM TUCIUTUIAH (MOTYJICH ), MPAKTHK

Hanpasnenue noarorosku 09.03.03 Ilpuknannas napopmaruka
HamnpasnennocTs (mpoduis) CrcTeMbl MOHUTOPHHTA OKPYIKAFOIIEH CpeIbl
KBamuduxanus BeimyckHuka bakanasp

®opma o0yueHHs OuHas

I'on HaGopa 2023

AHHOTaIMS TPOTPAMMBI TUCIATUINHBI
K.M.04.01  Bgenenue B uHGOPMALMOHHbBIE TEXHOIOTHH

Llenb: copMHUpOBATH KOMIIETEHTHOCTh M HEOOXOAMMBIN 00beM (pyHIaMEHTANBHBIX U MPUKIATHBIX
3HaHUM, yMEHUI U HaBBIKOB B 00J1aCTH MH(POPMALIMOHHBIX TEXHOJIOTUH, a TAKXKe CII0OCOOCTBOBAThH

Pa3BUTHIO HABBIKOB IIPUMCHCHUS 3TUX 3HAHUU B COBPCMCHHBIX TCXHOJOTMYCCKUX YCIIOBUAX.

[Inanupyemble pe3yabTaThl 00ydeHus (KOMIETEHIIHNH):

KO,IL 1 HAMMCHOBAHUC KO]I 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA KOMIICTCHIIUN
KOMIICTCHIIH

OIIK-2 Cnocoben OIIK-2.3 OmpenenseT COCTABIAIONINE COBPEMEHHBIX HMH(POPMALMOHHBIX
HCII0JIB30BATh TEXHOJIOTHIA, TIPY PEIICHNH 3374 IPOPEeCCHOHATEHON AesITeTFHOCTH
COBpEMEHHBIE
nH(OPMAITMOHHBIC
TEXHOJIOTHH U
MpOTrpaMMHBIE
CpEeZACTBa, B TOM YHUCIIE
OTEYECTBEHHOTO
MIPOM3BOJICTBA, IPH
peleHnt 3a1a4
npoeccnoHaIbHON
JIeSITENIbHOCTH;

Copaeprxanue pa3ienoB (Tem):

OcHoBBI pabOTHI C UHPOPMALIMOHHBIMH CHCTEMaMH

[TpoexTrpoBaHue 1 pa3BepThIBAHUE O00JIAYHBIX PEIICHUN

WuTerpanus 1uPpoBbIX TEXHOJIOTUN B TPO(HECCHOHATIBHYIO 1€ATEIbHOCTh
Pa3pabotka u ontumuzanust UHGOPMAIIMOHHBIX TPOEKTOB

VYnpasnenue | T-npoekraMu 1 KoMaHiHas paboTa

[TpakTrka npUMEHEHHs COBPEMEHHBIX HH()OPMAIIMOHHBIX CEPBUCOB

dopma IpOMEeKYyTOUHOTO KOHTPOJIS 3HAHUM: 3 ceMecTp —3K3aMeH
TpynoemkocTs: 6 3aueTHBIX eauHUII (216 gacoB).



AnHOTanmu paboyux MporpamMM AUCLUUIUIMH (MOAYJIEH), MPaKTUK

Hanpasnenue noaroroku 09.03.03 Ipuknagnas napopmaTtrka
Hanpasnennocts (mpo¢uiib) CrcreMbl MOHHTOPHHTA OKPYIKAFOLIEH CPe/Ibl
KBanmuduxanus seinycknuka bakanasp

dopma o0yueHHs OuHas
I'ox maGopa 2023

AHHOTaIUA NPOrPaMMBbI TUCHUTLITUHBI
b1.B.01.02  Jlu3aiin nudpoBOro mpoaykra

Lenb: chopmupoBaTh NpodecCHOHATbHYI0 KOMIIETEHTHOCTh M HEOOXOAUMBII 00beM
(dyHIIaMEHTAIBHBIX U MPUKIIAIHBIX 3HAHUN, YMEHUH 1 HABBIKOB B 00J1aCTH pa3pabOTKu U
ONTUMHU3ALMU HU(POBBIX TPOAYKTOB M TEXHOJIOTUH, a TAKKE YMEHUS UX IPUMEHATH B OyayIiei

poheCCHOHATTLHON IEATEIEHOCTH.

[1nanupyemsble pe3ynbTaThl 00ydeHHs! (KOMIIETEHINH):

Kon n HanmeHoBaHMe Kon n HauMeHOBaHUE MHANKATOPA TOCTHKEHHUS KOMIICTEHIIUH
KOMIETEHIIHN
[TK-4 Crnocoben [1K-4.3 Onpenensier BapuaHT apXUTEKTYPhI IPOIPAMMHOTO 00ECIICYEHNUS U UX
OIIpEe/IeIIATh KIIOUEBbIS uHTEpQEHCHI

CBOMCTBA CUCTEMBI U
pa3paboTKa HOBBIX
BapHaHTOB
KOHILIENITYaJIbHOM
ApXUTEKTYPHI CHCTEMBI
TeOIPOCTPAHCTBEHHBIX

U (pPOBBIX TBOWHUKOB Ha
OCHOBE
THIPOMETEOPOTIOTHIECKUX
JIAHHBIX

Coneprxanue paszienoB (TeM):

Pa3paboTtka nmpoToTHnIa UPPOBOro MPOIyKTa
HccnenoBanre METOIOB ONITUMU3ALMHU IPOTPaMMHOI0 KOJa

TectupoBaHue 1 0TIa/1Ka HIU(PPOBBIX peIIeHUI
WuTerpainus pacupeaeIeHHbIX BEIUMCICHUN B IPOEKTHBIE 3a7au
Ananu3 ) PeKTUBHOCTH TEXHOIOTUUECKHUX PEIICHUI

dopMa TPOMEKYTOUYHOTO KOHTPOJISI 3HAHUM: 5 CEMECTp — 3a4eT
TpynoemkocTs: 2 3a4eTHBIX equHUIL (72 9acoB).

HpI/IMeHeHI/Ie BHpTyaHLHOﬁ U TOHOJIHEHHOM PCAIBHOCTH B ITPOCKTHBIX PCHICHUAX



AHHOTanuu paboyux MporpaMM TUCIUTUIAH (MOTYJICH ), MPAKTHK

Hanpasnenue noarorosku 09.03.03 Ilpuknannas napopmaruka
HamnpasnennocTs (mpoduis) CrcTeMbl MOHUTOPHHTA OKPYIKAFOIIEH CpeIbl
KBamuduxanus BeimyckHuka bakanasp

®dopma 00yueHUs OYHas

I'on vabopa 2023

AHHOTaI_II/ISI MMporpaMmbl JUCHUITJIMHBI

K.M.05.03  OOnauHble TEXHOJIOTUU U YCIYTH

Llenb: copMHUpOBATH KOMIIETEHTHOCTh M HEOOXOAMMBIN 00beM (pyHIaMEHTANBHBIX U MPUKIATHBIX
3HaHUM, yMEHUI U HaBBIKOB B 00J1aCTH MH(POPMALIMOHHBIX TEXHOJIOTUH, a TAKXKe CII0OCOOCTBOBAThH
Pa3BUTHUIO HABBIKOB IIPUMEHEHHMS 3TUX 3HAHUM B COBPEMEHHBIX TEXHOJIOTUYECKUX YCIOBUSX.

[Inanupyemble pe3yabTaThl 00ydeHus (KOMIETEHIIHNH):

Kox n HanmenoBaHue
KOMIIETEHIINHU

KOZ[ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA KOMIICTCHIIUN

OIIK-2 Cnocoben
MMOHUMATh MTPUHITUITBI
paboTHI COBPEMEHHBIX
HHPOPMAMOHHBIX
TEXHOJIOTHH U
MIPOTPaMMHBIX CPEJICTB, B
TOM YHCIIE
0TEYECTBEHHOT'O
MIPOU3BOJICTBA, U
HCTIOJIb30BaTh UX MPH
peIICHUH 3a1a4
poheCCHOHATBHOM
JIEATEILHOCTH;

OIIK-2.2 Vcnonb3yeT coBpeMeHHbIe HH()OPMaMOHHBIE TEXHOJIOTHH M POTPaMMHBIE
CpeZCTBa, B TOM YHCJIE OT€YECTBEHHOIO IIPOU3BOCTBA, NIPH PELICHUHU 33134

PO eCCHOHANBHOMN NESITENIFHOCTH

OIIK-2.3 OnpenensieT COCTABISAIOMNE COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH,
TIPU PEIICHNH 33134 POo(eCCHOHAIBLHOMN NeITeIFHOCTH

Coneprkanue pa3ienoB (Tem):

OcHOBBI pabOThI ¢ THPOPMALMOHHBIMU CHCTEMaMHU

[TpoexTrpoBaHue U pa3BepThIBAHUE 0OJAUHBIX pEIICHUI

NuTterparus nudpoBbIX TEXHOJIOTHH B IPOPECCHOHATBHYIO AEATEIbHOCTh
Pa3paboTtka n ontumu3anys HUHPOPMALMOHHBIX POEKTOB

VYnpasnenue | T-npoekraMu 1 KoMaHiHas paboTa

[TpakTrka MpUMEHEHHsT COBPEMEHHBIX HH()OPMAITHOHHBIX CEPBHCOB

dopma IpOMEKYTOUHOTO KOHTPOJISI 3HAHHIA: 6 cemecTp — 3aueT
TpynoeMKOCTh: 2 3a4eTHBIX eUHHULL (72 4acoB).




AHHOTanuu paboyux MporpaMM TUCIUTUIAH (MOTYJICH ), MPAKTHK

Hanpasnenue noarorosku 09.03.03 INpuknaanas napopmarika
HamnpasnennocTs (mpoduis) CrcTeMbl MOHUTOPHHTA OKPYIKAFOIIEH CpeIbl
KBamuduxanus BeimyckHuka bakanasp

®opma o0yueHHs OuHas

I'ox HaGopa 2023

AHHOTAIMS TPOTPAMMBI TUCIIATUINHBI
b1.B.05.03  OnTtumusanus NporpaMMHOI0 KoJa IOCPEICTBOM PacIpEeIIEHHBIX BbIUNCICHUM

Lenb: chopmupoBaTh MPOPECCHOHATHHYIO KOMIIETEHTHOCTh M HEOOXOAUMBIN 00beM
byHIaMEHTAILHBIX U MPUKJIATHBIX 3HAHUH, YMEHHI U HABBIKOB B 00JIACTH Pa3pabOTKU U
ONTUMU3AIMH UPPOBBIX MPOAYKTOB U TEXHOJIOTHIA, @ TAKXKE YMEHHUS UX IPUMEHSTH B OyayIien
poecCHOHATBHON JAEATETBHOCTH.

[Inanupyemble pe3yabTaThl 00yueHUs (KOMIETEHIMH):

KOZ[ 1 HAMMCHOBAHUEC KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHNA KOMIICTCHIIMN
KOMIICTCHIINH

[IK-2 Cmoco6en BosiBisaTh | [1K-2.3 [IpuMmeHsieT METOIBI ONTUMHU3AINH IPOTPAMMHOTO KOJIa
PHCKH Ha OCHOBE

MIPOBEJCHHOTO aHAIN3a
TpeboBaHMUii K cucTeMe

Cogepxanue pa3aenoB (TeM):

Pazpabotka npoTotumna nuudpoBoro npoaykra

HccenenoBanue METO0B ONTUMHU3ALMY IIPOIPAMMHOTO KOJIA

IIpuMeHeHne BUPTyalbHOW U TOTIOJTHEHHON PEAIBHOCTH B IIPOEKTHBIX PEIICHUSX
TectupoBaHue U OTNIaAKa UPPOBHIX PELLICHUIN

MHTerpanus pacnpeneneHHbIX BBIYUCICHUN B IPOEKTHBIE 331a41

Ananu3z 3¢ HeKTUBHOCTH TEXHOJOTUYECKUX PEIICHUN

dopma MPOMEKYTOYHOTO KOHTPOJIS 3HAHUH: 7 CEMECTp — 3a4eT
TpynoemkocTs: 3 3aueTHbIX eauHuI (108 gacos).



AHHOTAIUA K padoyeil mporpaMmMe TUCHUILIHHBI
BF1.B.05.04 UICCJIEJJOBAHUE OIEPAIIUI 1 METO/IbI ONITUMH3AIINU
Hamnpasnenue noaroroku — 09.03.03 [Ipukinagnas napopmatuka
Hanpasnennocts (npoduis) — CrucTeMbl MOHUTOPHUHTA OKPY>KAIOLIEH CpesIbl
KBanuduxarus BeimycKHUKA — OaKagaBp
®opma 00yueHUsE — OUHO-3a04HAS

Hear wu3yvennss aucumMiiiMHbl "VccnenoBanue omepaudii ¥ METOAbl ONTHUMU3ALUU"
sBisieTcss  (OpMHUpPOBAaHWE Y CTYJCHTOB 3HAHWM W HABBIKOB B OOJIACTH MaTeMaTUYECKOTO
MOJICTIMPOBAHMS M ONITUMH3ALIUH, HEOOXOJUMBIX TS 3PPEKTUBHOTO PEIICHHS IPAKTUICSCKUX 33124 B
pa3M4HbBIX cepax mpodecCHoHATEHON IeATSITLHOCTH.

Hucunnmua «MccnenoBanue onepauudii 1 METOAbI ONTHUMU3ALMW» OPUEHTUPOBAHA Ha
MOATOTOBKY CICIMAJIMCTOB IO TMPUKIAJIHON HMH(POPMATHKE W OXBATHIBACT IIMPOKHH CIIEKTP
BOIIPOCOB, CBSI3aHHBIX C HCCIEAOBAaHUEM OIEpaluid U METOoJAaMu MX onTuMH3auuu. B kypce
paccMaTpUBAIOTCA TEOPETUYECKUE aCIIEKThl MATEMaTUUYECKOTO MOJICIIMPOBAHUS 3a/1a4 IPUHATHUS
pelIeHuH, a TAaKKEe COBPEMEHHBIE MOAXObI K PEHICHUIO ONITUMU3AIMOHHBIX TTPOOIEM.

B pe3yjabTarTe 0CBOCHUA TUCHUIIMH CTYACHT HOJ/IZKCH

3HATh OCHOBHBIC MOHSTHUS W MPUHIUIBI UCCIEIOBAHUS ONepaluil, BKIOYas KIOYEBbIC
METOJbl, TAKUE KaK JIMHEHHOE INPOrpaMMHUpPOBAaHUE, LEIOYUCIEHHOE IIPOrpaMMHUPOBAHUE,
JUHAMHYECKOE MPOrpaMMHUPOBAHUE M TEOPUIO UIpP. DTO BKIIIOYAET IMOHMMAHUE YCIOBUH, MpU
KOTOPSIX MPUMEHSIOTCS PAa3JIMUHbIE METO/IbI, U OCO3HAHNE MX CUIIbHBIX U CJIA0bIX CTOPOH.

YMeTb GopMyIHpOBaTh 3a7ayd, CO3/aBasi MATEMAaTHUECKHE MOJEIH, OIMCHIBAIOIINE
peasbHble TPO0JIeMbl. DTO BKIIOYAET YMEHUE BBIACIATH KIIIOUEBbIE IEPEMEHHBIE, YCTAHABIMBATh
OTPaHUYCHUS U 1IeJTH, a TakKe () ()EKTUBHO HHTEPIPETUPOBATH PE3YIIbTATHI, TOyYCHHBIE B XOC
aHaJIn3a.

Bnragers  COBpeMEHHBIMH  IIPOTPAMMHBIMM ~ MHCTPYMEHTaMM M SI3BIKAMM
nporpaMMHpoBaHus, TakuMu Kak Python, R, MATLAB u cienmanu3upoBaHHbIMU OMOIHOTEKAMU
JUISl OITUMM3ALUN

Conepmaﬂne JUCHUIIJIMHBI BKJIIOYAeT.

OCHOBBI TEOPUU UCCIIEOBAHUS ONEpAIMil. BBEIEHNE B OCHOBHBIE MMOHATHS U MPUHIUIIBI
UCCIIEIOBaHMs OTepalnii, Ki1acCupUKaIys 3a/1a4 ONTUMHU3AIHIH.

MeTopl 0OTHOMEPHOW ONTUMU3ALMU: YUCIEHHbIE METObI TOMCKA SKCTpEMYMa (PYHKIIHMA
OJIHOM NEPEMEHHOM, BKJIIOYas METOJ 30JI0TOTO CEYEHHUs, METOJ JACJIEHUs I0I0JaM, METOJ
HproTona-Padcona.

MHoromepHasi ONTUMHU3ALMS: TPaIMEHTHBIE METO/Ibl MUHUMU3AIMH (QYHKIUI HECKOIBKUX
MEPEMEHHBIX, METO/Ibl CONPSKEHHBIX TPAJIUEHTOB, KBA3UHBIOTOHOBCKUE METO/IBI.

JluneliHOE  NpPOrpaMMHpPOBAaHUE.  CHUMIUIEKC-METOJ,  TEOpHUs  JBOMCTBEHHOCTH,
TpaHCIIOPTHAA 3a/1a4a.

HenuneliHoe nporpaMMUpOBaHHUE. YCIOBHS IEPBOTO M BTOPOrO IMOPSJKA, METOJBI
mrpadHbIX GyHKIUH, OapbepHble QYHKINU.

[lenouncieHHoe  NMporpaMMHUpOBaHME.  3aJaud  LEJIOYMCIEHHOTO  JIMHEHHOTO
IPOrPaMMHUPOBAHHUS, METO/Ibl OTCEUEHUH, BETBJICHUS U TPaHUII.

OBpPUCTHUYECKHE U METAIBPUCTUUECKNE METO/IbI: TEHETUUYECKHE AJITOPUTMbI, MypPaBbUHBIN
QITOPUTM, POEBOU MHTEIIEKT, METOAbl UMUTAIIMH OT)KUTA.



AHHOTanuu pabovyux MporpaMM JUCIUTIINH (MOJIYJIEH ), TPaKTUK

Hamnpasnenue noarorosku 09.03.03 Ilpuknannas napopMaTuka
Hampasnennocts (ipoduns) CUCTEMBI MOHUTOPUHTA OKPYKIAIOIICH CpeIbl
Kpanudukanus BeinmyckHika bakanasp

®dopma 00yueHUsT OUHO-3a09YHAS

I'ox Habopa 2023

AHHOTalUs MPOTPaMMBbI TUCIIUTLIMHBI
b1.0.05.01 Beenenue B mpodeCCHOHAIBHYIO IESITEIBHOCTD

[enb: chopMupoBaTh yHUBEPCATBHYIO KOMIIETEHTHOCTD B 00JIACTH yIIPABJICHHS BPEMEHEM, TUITAHUPOBAHUS H
pealin3anuu TPaeKTOPUM CaMOPAa3BHTHS HA OCHOBE NMPHUHIIMIIOB 00pa30BaHHs B TEUCHUE BCEH KHU3HU. DTO
BKIIFOYAET Pa3BUTHE CIIOCOOHOCTH WCIIOJNIb30BAaTh WHCTPYMEHTHI M METOABlI YIPABICHHUS BPEMEHEM IS
BHITIOJTHEHHS 3a/7ad W JOCTIDKEHHUS IeJield, a TaKXkKe OIpeNelieHne MPHOPUTETOB JIMYHOCTHOTO U

poeCCHOHABHOTO POCTA.

[Inanupyemble pe3yabTaThl 00yueHUs (KOMIETEHIMH):

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHIIMHN

KOI[ W HAMMCHOBAHUC NMHAMKATOPA JOCTHIXKCHUSA KOMIICTCHIIMA

YK-6

Crioco0OeH ympaBisiTh CBOUM
BpPEMEHEM, BBICTPauBaTh U
peaIn30BBIBATh TPACKTOPHIO
CaMOpa3BUTHUS Ha OCHOBE
MPUHLIUIIOB 00pa30BaHus B
TEUCHHE BCEHl )KU3HU

YK-6.1

I/ICHOJ'IL3yeT HWHCTPYMCHTBI U METOAbI YIIPABJICHUS BPEMCHCM IIPH BbBINTOJIHCHUUN
KOHKPCTHBIX 3aJ1a4, IIPOCKTOB, INPHU JOCTHXXCHHUH ITOCTABJICHHBIX ueneix'l.

YK-6.2.
OmnpenensieT MPUOPUTETHI COOCTBEHHOH AEATEIBHOCTH, TMIHOCTHOTO Pa3BUTHS
1 IPOQeCCHOHATBHOTO POCTa.

Coneprxanue pas3ienoB (Tem):

Tema 1. OcHOBBI IpoeKkTHOTO ynpasieHus B IT-pa3paboTke cucTeM MOHUTOPUHTA

Tema 2. IHCTpyMeEHTHI aHanM3a U 00pabOTKU TaHHBIX B MOHUTOPUHIE OKPY KaroIIe cpe/ibl

Tema 3. TIpodeccronanbHoe camopa3BUTHEe B KOHTEKCTe I T-TeXHOIOTUM /U1 OKpY KaroLIel cpeibl
Tema 4. Ynpasnenue pecypcamu B [T-nmpoekTax 3K0JIOrMUECKO HAPaBICHHOCTH

Tema 5. Ouenka 3¢ dexTuBHOCTH TpodeccuoHabHOM AesTenbHoCcTH B [T-cdhepe

dopma IpoOMeKYyTOUHOTO KOHTPOJIS 3HAHUMH: 2 ceMecTp — 3aueT
TpynoeMKocTb: 2 3a4eTHBIX enuHHuII (72 vaca).




AHHOTanuu pabovyux MporpaMM JUCIUTIINH (MOJIYJIEH ), TPaKTUK

Hamnpasnenue noarorosku 09.03.03 Ilpuknannas napopMaTuka
Hampasnennocts (poduib) CucTeMbl MOHUTOPUHTA OKPYIKAIOLIEH CpejIbl
Kpanudukanus BeinmyckHika bakanasp

®dopma 00yueHUsT OUHO-3a09YHAS

I'ox Habopa 2023

AHHOTalUs MPOTPaMMBbI TUCIIUTLIMHBI
b1.B.09.02 Metoasl TecTUpOBaHUS
Ienb: chopmupoBats mpodhecCHOHATbHYI0 KOMIETEHTHOCTh B 00JIaCTH COMPOBOXKICHHS MPESIBAPUTEIILHOTO
TCCTUPOBAHUA CUCTEM U MOJACHCTEM, BKJIIOYasA HCIIOJIHCHUC PYYHBIX TCCTOB, AJIA O6CCHC‘I€HI/I$I KaueCTBa U

KOPPEKTHOCTH (PYHKIIMOHUPOBAHHUS TPUKIIATHBIX HH)OPMAITMOHHBIX CHCTEM U TEXHOJIOTHH.

[Inanupyemsble pe3yabTaThl 00yueHus (KOMIETEHIMH):

Kon 1 HanmeHOBaHNE KOMIIETEHIIMU Kon u HauMmeHOBaHME WHIUKATOpPa JOCTHXKECHUS
KOMIETEHINH
K-7 K-7.2

CriocoGeH conpoBOXKIaTh NPEIBAPUTEIBHOEC TECTHPOBAHUE | VICrONb30BaTh COBPEMEHHBIE METOIBI TECTHPOBAHHUS
CHCTEMBI U TTOJICHCTEM

Cogepxanue pa3aesoB (TeM):

Tema 1. OCHOBBI TECTUPOBAHUS IPOIPAMMHOI0 0OECIIeYEeHUS

Tema 2. Buabl 1 3Tansl TECTUPOBAHUS

Tema 3. TecToBas qoKyMeHTaLUs U apTe(aKThI

Tema 4. TecTupoBaHHe OIB30BATEIHCKOTO HHTEPPETica 1 QyHKIHOHATEHOCTH
Tema 5. AHanu3 pe3ysibTaTOB TECTUPOBAHMS U YIyUIlIEHHE KadeCTBAa CUCTEMBI

dopma mpomMexyTodHOro KOHTpous 3HaHui: 10(A) cemectp — 3ader
Tpynoemkoctb: 3 3adetHbix enunuil (108 gacos).



AHHOTanuu pabovyux MporpaMM JUCIUTIINH (MOJIYJIEH ), TPaKTUK

Hamnpasnenue noarorosku 09.03.03 Ilpuknannas napopMaTuka
Hampasnennocts (poduib) CucTeMbl MOHUTOPUHTA OKPYIKAIOLIEH CpejIbl
Kpanudukanus BeinmyckHika bakanasp

®dopma 00yueHUsT OUHO-3a09YHAS

I'on Habopa 2023

AHHOTalUs MPOTPaMMBbI TUCIIUTLIMHBI
b1.0.06.03 Cuctembl HICKYCCTBEHHOT'O MHTEIIEKTA

Lens: chopmupoBaTh 00mENpPoGheCcCHOHATBHYI KOMIIETCHTHOCTh W HEOOXOIUMBIN 00beM
GyHIaMEHTAIBHBIX M TPUKIAJHBIX 3HAHWA, yYMEHHA H HAaBBIKOB B OO0JIACTH TIPOBEICHHS
TEOPETUYECCKHUX U KCIIEPUMEHTAILHBIX UCCIICIOBAHMI TSl PEICHHUS 3a/1a4 B 00JIaCTH IPOTPaMMHON
WHXXCHEPUHU, C AaKIICHTOM Ha INPUMEHEHHE ECTCCTBCHHOHAYUYHBIX, OOIICMH)XKCHEPHBIX 3HAHHU,
METO/I0B MAaTEeMaTHYECKOTO aHAJIN3a U MOJICIMPOBAHUS B MPO(ECCUOHATBHOM NS TEIbHOCTH.

[Tnanupyemble pe3yabTaThl 00yueHUs (KOMIETEHIIMH):

Kop u HaMeHOBaHUE KOMIIETEHIIUH Kog u HauMeHOBaHME MHAUKATOpa JOCTHXKEHHS
KOMIETEHIUU

OIIK-2 OIIK-2.1

Crioco6eH MCII0Ib30BaTh COBPEMEHHBIC HH(POPMALMOHHBIC | FcHONb3yeT MOJIENH CO3/aHHs CHCTEM C JJIeMEHTaMH

TEXHOJIOTUH U IIPOTPAMMHBIE CPE/ICTBA, B TOM YUCIIC HCKYCCTBEHHOIO MHTENJIEKTa, TPU PEIICHUM 3a1a4

0TE4eCTBEHHOI'0 MPOU3BOJICTBA, NIPU PEIICHUH 3aJa4 Po(heCCHOHANBHOM JeATeTbHOCTH

poheCCHOHATBHOM NEeSITEIBHOCTH.

Cogepxanue pa3aesoB (TeM):

Tema Ne 1. BBeneHue B CCTEMbI HCKYCCTBEHHOTO MHTEIUIEKTA

Tema Ne 2. OCcHOBBI MaIIMHHOTO O0yYEHUS

Tema Ne 3. O6paboTka ectecTBeHHOTO si3bIKa (NLP)

Tema Ne 4. KoMIibroTepHOE 3p€HHUE U aHATU3 U300paKCHU I

Tema Ne 5. DkcriepTHBIE CUCTEMBI M IOTUYECKUI BBIBOJ]

Tema Ne 6. DTHUeckne u conManbHbIe aCTIEKTH HCKYCCTBEHHOTO WHTEIUIEKTa

dopma MPOMEKyTOIHOTO0 KOHTPOJIS 3HAHUI: 3 ceMecTp — 3a4eT
TpynoemkocTs: 3 3aueTHbIX enuHull (108 gacos).



AHHOTanuu pabovyux MporpaMM JUCIUTIINH (MOJIYJIEH ), TPaKTUK

Hamnpasnenue noarorosku 09.03.03 Ilpuknannas napopMaTuka
Hampasnennocts (poduib) CucTeMbl MOHUTOPUHTA OKPYIKAIOLIEH CpejIbl

KBanudukarus BeimyckHrKa bakanasp
®dopma 00yueHUsT OUHO-3a09YHAS
I'ox Habopa 2023

AHHOTalUs MPOTPaMMBbI TUCIIUTLIMHBI
b1.B.07.04 TectupoBaHue 1MoIb30BaTEIbCKUX HHTEPHEHCOB

enb: chopmupoBats mpodeccHOHATBLHYI0 KOMIIETEHTHOCTh M HEOOXOAUMBIH 00beM (yHIAMEHTAIbHBIX H
MPUKJIATHBIX 3HAHUH B 00JACTH pPa3pabOTKM M OOCCIECUYCHUS KPHUTCPUEB KayecTBa MPOrPaMMHOIO
obecrieyeHus1, BKJII0Yas IPUMEHEHNUE METOJIOB CTAaHIAPTU3AIMY U CePTHHOUKAIMH ISl JOCTHKCHUS BBICOKHX

CTaHJApTOB KA4eCTBAa MOJIb30BATENLCKUX HHTEP(HEHCOB.

[Tnanupyemble pe3yabTaThl 00yueHUs (KOMIETEHIIMH):

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHIIUH

KO,Z[ U HAUMCHOBAHUC HHIAUKATOPpA JOCTUIKCHUA
KOMIICTCHIINH

MK-5
CriocobeH pa3pabaTsiBaTh 1 00€CIIEYNBATh KPUTEPUHU
Ka4ecTBa MPOrpaMMHOTO 00eCIIeUeHNUS

K-5.4
Hcnonb3yer METO/IbI CTaHapTU3auni u
cepTru(UKanuy IPOrPaMMHOTO 00ECTICUeHHS

Cogepxanue pa3aesoB (TeM):

Tema 1. OCHOBBI IPOEKTHUPOBAHNUS IOJIb30BATENBCKUX UHTEP(DEHCOB

Tema 2. MeTosibl 1 HHCTPYMEHTHI 103a0MIINTU-TECTUPOBAHUS

Tema 3. [InanupoBaHue U NPOBEJCHNUE 103a0MITUTU-TECTUPOBAHUS

Tema 4. AHanu3 U UHTEpPIIPETALIUS PE3YJILTATOB TECTUPOBAHUS

Tema 5. OnTuMuU3aIuUs MOJIb30BAaTENLCKUX HHTEP(EHCOB HA OCHOBE TECTUPOBAHUS

d)opMa MMPOMCIKYTOYHOI'O KOHTPOJIA 3HAHUM: 8 CEMCCTp — 3a4CT

TpynoemkocTs: 4 3aueTHbIx enuHull (144 gacos).




AHHOTaInuu pabovyux MporpaMMm JUCIUTIINH (MOTYJICH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

HampaBneHHOCTH (TPO(UIL) _ CHCTEMBI MOHHTOPHHIA OKPYIKAIOIIEN CPEJIbI
KBanudukanys BbITyCKHUKA __OakaiaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAs

(ouHast / 04HO-3a049HAst / 3a04HAsT)

I'ox mabopa __ 2023

AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
09.03.03 IIporpaMMHast HH)KCHEPHUS
Llenb: cdopmupoBaTh 0O0MIENTPOPECCHOHATBHYIO KOMIIETEHTHOCTh M HEOOXOJUMEBIH 00BeM
byHIaMEHTaIbHBIX M TPUKIATHBIX 3HAHWWA, YMEHHH U HaBBIKOB B O0JAacTH MPOTrpaMMHOMN
WHXCHEPUH, U YMEHHSI UX HCIIONb30BaTh B Oyayiel npodhecCuoHanbHOM NesITeIbHOCTH.

[Inanupyemble pe3yabTaThl 00yueHus (KOMIETEHIMH):

KOZ[ 1 HAMMCHOBAHUEC KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHNA KOMIICTCHIINN
KOMIICTCHIIMH

OIIK-4 OIIK-4.1

CriocobeH y4acTBOBATh B Pa3zpabaThiBaeT TEXHMYECKYIO [TOKYMCHTAI[MIO, CTaHAApPThl, HOPMBI M TpaBHIA,
pa3paboTke cTaHIapTOB,

HOPM U IIpaBUJI, 4 TAKIKC

CBSI3aHHBIC C CO3/IaHHEM U UCIIOJIH30BAHUEM IIPOrPaMMHOTO 0OecreueHHs
OIIK-4.2

TEXHUYECKOU

JIOKYMEHTAIIH, CBA3AHHOI [IpuMeHseT METOAOJNIOTHU JKU3HECHHOTO IHMKJIA MPOrPAaMMHOTO OOeCIeucHHus Mpu
b

¢ npodheccHOHATBbHOI pa3paboTKe TEXHUIECKON TOKYMEHTAIIUU

JIEATEIILHOCTBIO

Coneprkanue pa3ienioB (Tem):
1. Bsenenue. OcHOBHbIE OHATHS IPOrPAMMHON MH)KEHEPUHU
2. JXKu3HEHHBI IUKI MPOrpaMMHOTO obecriedeHusi. O630p METOI0JIOTHI TPOSKTUPOBAHHS
IIPOrPaMMHBIX IPOAYKTOB.
3. OcCHOBHBIE MTPOIECCHI TPOrPAMMHON HHXEHEPHH. BHEIpeHne 1 COMPOBOXKICHIE
IIPOrPaMMHBIX IPOAYKTOB.
4. DKOHOMMKA MporpaMMHoON nHxeHepuu. KauectBo nporpaMmmHoro odecrnedeHus.

d)opMa MPOMCIKYTOYHOI'O KOHTPOJIA 3HaHuit: 1 CCMECTP — 3a4CT
(BbIOpATD).

TpynoemkocTs: 3 3aueTHbIx eauHull (108 yacoB).



HHOTAITMU PabOYMX MPOrpamMM JUCIUIUTHH (MOIYJIEH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

HampaBneHHOCTH (TPO(UIL) _ CHCTEMBI MOHHTOPHHIA OKPYIKAIOIIEN CPEJIbI

KBanudukanus BeITyCKHUKA __GakagaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAs

(ouHast / 04HO-3a049HAst / 3a04HAsT)

I'ox mabopa __ 2023
AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
b1.B.J1B.02.02.03 Co3ganue TeMaTHYEeCKHX CIOEB
Ilens: copmupoBaTh npodhecCHOHATBHYI0  KOMIETEHTHOCTh W HEOOXOIUMBII

00BeEM

(GyHIaMEHTAJIbHBIX U NPUKIAJAHBIX 3HAHWNA, YMEHUN M HABBIKOB B 00JIACTH CO3JaHUS U aHAIHU3a

TEMATHUYCCKUX KapTOl"pa(bI/I‘ICCKI/IX CJIOCB,

HCIIOJIb3YCMBIX  JIA OTO6pa)KCHI/I$I K aHallk3a

IPOCTPAHCTBEHHBIX JTaHHBIX. B paMKax Kypca CTYIEHTHl M3y4aloT METOAbI cOopa, oOpaboTku u
BU3yallM3aluM reorpaguueckoid MH(OpPMaIMK, a TaKXKe OBJAJEBAIOT HABbIKAMH pPalbOTHI C
reouHpopmannonabiMu cuctemMamu (I'MC) n crienmann3upoBaHHBIM IPOTPAMMHBIM 00€CTICUeHUEM.

[Tnanupyemble pe3yabTaThl 00yueHUs (KOMIETEHIINH):

KOZ[ 1 HAMMCHOBAHUEC
KOMIICTCHIINH

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHNA KOMIICTCHIIMN

Kon. PacmudpoBka

MK-3 IIK-3.4

CrocobeH co31aBaTh,
Moan(UIupoBaTh U
COIIPOBOXK/IATh

Hcnons3yeT S3bIKH, YTUIHTHI U CPENlbl IPOrpaMMUPOBAHUS, CPEICTBA NAKETHOTO
BBIMIOJTHGHUSL TIPOLICAYP, a TaKke HHTepEiChl BHYTPEHHETO M BHEIIHETO
B3aMMOJICUCTBUS JIJIs CO3JIaHusI IU(POBBIX TBOMHUKOB

pa3paboTKy
MPOrPaMMHOT'O
obecrieyeHusl
TeONpPOCTPAaHCTBEHHBIX
I (POBBIX JBOHHUKOB
Ha OCHOBE
THJIPOMETEOPOIOTUIECK
UX JIAHHBIX

Coneprkanue pa3ienion (Tem):

OCHOBBI MATEMaTHYECKOTO MOZICIIMPOBAHUSA U aHAJIN3a JAHHBIX.
BBeneHue B MaTEMaTUUECKOE MOJECIIMPOBAHMUE.

JInneitnas anrebpa U MaTpUUHBIC BRIYUCICHHUS.

Craructuueckas 00paboTKa TaHHBIX.

BeposaTHOCTHBIE MOZIENH U CIy4YaiHbIE IPOLIECCHI.

MeToapl ONTUMHU3ANMH B 337]a9aX WHTEIUICKTYyaJIbHONH 00paOOTKH JTaHHBIX
Krnaccrgeckne MeTopl onTUMU3aIiy (TpaJueHTHBIN cITycK, MeTo HeioToHa).
CroxacTudeckre METO/Ibl onTuMI3anuy (Metox MonTte-Kapio, reHeTHIecKkne alropuTMBl).
OnTuMu3aIs B yCIOBUAX HEONPEISIIEHHOCTH U OTPaHHYCHHH.

ANTOpUTMBI MAIIIMHHOTO 00yUYeHUs
Knaccudukanus u perpeccusl.
Kiactepusaiust v CHHKEHHE pa3MEPHOCTH.
Hetiponnsie cetu u riryookoe oOydeHue.
OOby4eHne ¢ TOAKPEIUICHUEM.




Craructuka u Teopus BEpOSITHOCTEN B aHAJIN3€ JAHHBIX
OCHOBBI TEOPHH BEPOSTHOCTEH.

[IpoBepka rumoTe3 u TOBEpUTEIHHBIC HHTEPBAIEI.

BaiiecoBckHii MOAX0I K CTATUCTHKE.

[IpuMeHeHrne CTaTUCTUIECKUX METOIOB B MAITMHHOM OOYYCHUH.

HHTemiekTyanbHble CUCTEMBI U OOJIBIIINE TAHHBIE
APXUTEKTYpPbI HHTEIUICKTYaJIbHBIX CHCTEM.

Pab6ota ¢ 6ompmmmu nanHeME (Big Data).

Metonpl 06paboTKH 1 XpaHEHUs OOJBIINX MACCHBOB TaHHBIX.

IIpuMepbl IPUMEHCHHS HHTE/UIEKTYabHBIX CHCTEM B PEaIbHOM MMPaKTHKE

dopma IpoMeKyTOUHOTO0 KOHTPOJIS 3HAHUM: 9 cemecTp — 3auer.
TpyaoeMKocTs: 2 3aueTHbIX euHuUlL (72 4yacos).



AHHOTaInuu pabovyux MporpaMMm JUCIUTIINH (MOTYJICH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

HampaBneHHOCTH (TPO(UIL) _ CHCTEMBI MOHHTOPHHIA OKPYIKAIOIIEN CPEJIbI
KBanudukanys BbITyCKHUKA __OakaiaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAs

(ouHast / 04HO-3a049HAst / 3a04HAsT)

I'ox mabopa __ 2023

AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
b1.B./IB.02.02.04 MaTeMaTnyeckoe COpOBOXKACHUE MHTEILIEKTYaIbHON 00pabOTKH TaHHBIX

Llenb: cdopmupoBaTh MNpodeccHOHANbHYI0  KOMIETEHTHOCTh M HEOOXOAMMBIH  00beM
byHIaMEHTANIBHBIX U TPUKIAJHBIX 3HAHWM, YMEHHH W HaBBIKOB B 00JIACTM MaTEMaTHYECKOTO
MOJICTIMPOBAHUS, aHalu3a U 00paboTKU OoNbIIMX OOBEMOB JAHHBIX C HCHOJIb30BAHUEM
COBPEMEHHBIX METOJ0OB MAaIIMHHOTO OOYy4YeHHs, MCKYCCTBEHHOTO HWHTEJUIEKTa M CTaTHUCTHKU. B
paMKax Kypca CTYJEHTbI U3y4YaroT METOJIbl ONTUMU3AIUHN, TEOPUU BEPOSITHOCTEN, MATEMATHUYECKOMN
CTaTHUCTUKH, & TAaKKE aJIrOPUTMbl WHTEIUICKTYAJIbHOTO aHajdu3a JaHHbIX, YTO MO3BOJSIET UM
a¢ddexTBHO pemarth 3amaud Kiaccu(UKAIMK, KIacTepU3aldu, MPOTHO3UPOBAHHS U MPHUHITHS
pELICHUI HA OCHOBE JJAHHBIX.

[Inanupyemble pe3yabTaThl 00ydeHus (KOMIETEHIINH):

KO,IL 1 HAMMCHOBAHUC KO]I 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHNUA KOMIICTCHIIUN
KOMIICTCHIIH

Koga. Pacudposka

K-3 IK-3.2

CnocobeH co3aaBarth, MoaenupyeT MyJbTUAr€HTHbIE CUCTEMBI
MOAU(DUIINPOBATH U
COTIPOBOX/IATh
pa3paboTKy
MPOrPaMMHOIO
obecreueHus
TeO0NPOCTPAHCTBEHHBIX
M(POBHIX JBOWHUKOB
Ha OCHOBE
THIPOMETEOPOTIOTHIECK
HX JAHHBIX

Copaeprxanue pa3ienoB (Tem):

OCHOBEI MATEMATHYECKOTO MOZACIIMPOBAHUSA U aHAJIN3a JaHHBIX.
BBGZ[CHI/IG B MaTeMaTu4€CKOC MOJACINPOBAHUC.

JIlunetinas anre6pa 1 MaTpHUYHBIC BBIYUCIICHUS.

CraTucTuueckas 06pa60T1<a JaHHBIX.

BCpOHTHOCTHLIC MOACIN U CﬂyqaﬁHLIG IIpoUECChI.

MeToapl ONTUMHU3ANMH B 337[a9aX WHTEIUICKTYyaJIbHONH 00paOOTKH JTaHHBIX
Krnaccrgeckne MeTopl onTUMU3aIy (TpaJueHTHBIN CcITycK, MeTo HeioToHa).
CroxacTrueckue MeTo sl onTuMu3anuu (Merox MoHre-Kapio, reHeTHUeCKHEe aaropuTMbl).
Ontumusanys B yCIOBUSAX HEONPEAEIEHHOCTH U OTPaHUYEHHH.

ANTOPUTMBI MAIIMHHOTO 00YYEHUS
Knaccudukanus u perpeccusl.
Kiactepusaiust v CHHKEHHE pa3MEPHOCTH.
Hetiponnsie cetu u riryookoe oOydeHue.



OOyueHue ¢ IOIKPEIICHHEM.

CraTuCcTHKA U TEOpUs BepOHTHOCTCfI B AaHAJIN3€ JAaHHBIX
OCHOBBI TEOpPHUH BEPOSITHOCTEH.

[IpoBepka rumoTe3 u TOBEpUTEIHHBIC HHTEPBAIEI.

BaiiecoBckHii MOAX0I K CTATUCTHKE.

[IpuMeHeHNEe CTaTUCTHIECKUX METOIOB B MAITHHHOM OOYYCHUH.

dopma MPOMEKYTOUHOTO KOHTPOJIS 3HAHUM: 9 cemecTp — 3auer.
Tpynoemkocts: 3 3aueTHbIX equHull (108 vyacos).



AHHOTaInuu pabovyux MporpaMMm JUCIUTIINH (MOTYJICH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

HampaBneHHOCTH (TPO(UIL) _ CHCTEMBI MOHHTOPHHIA OKPYIKAIOIIEN CPEJIbI
KBanudukanys BbITyCKHUKA __OakaiaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAs

(ouHast / 04HO-3a049Hasl / 3a04HAsT)

I'ox mabopa __ 2023

AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
b2.0.01(Y) YueOHnas npaktrka (03HaKOMUTEIbHAS ), TEXHOJIOTHU B MPOGECCHOHATBHON
JeSITeTbHOCTH

Llenb: cdopmupoBarth MpodecCHOHAIBHYI0  KOMIIETCHTHOCTh W HEOOXOAMMBIA  00BEM
(GyHIaMEHTAJIbHBIX U MPUKIIAJIHBIX 3HAHUH, YMEHHUI U HaBBIKOB B 00J1aCTH OCHOBHBIX TEXHOJIOTHH,
NPUMCHSIEMBIX B TIPOQECCHOHAIBHONW CQepe, COOTBETCTBYIONICH HAIMPABICHUIO MOATOTOBKH,
(dbopMHpOBaHHE HAYAIBHBIX MPAKTUYCCKUX HABBIKOB PaOOTHI C COBPEMEHHBIMH WHCTPYMEHTAMHU U
MCTOJaMH, UCII0JIb3YCMBbIMHU B OTpAaCJIH.

[Tnanupyemble pe3yabTaThl 00ydeHus (KOMIIETEHIIHNH):



KOZ( 1 HAMMCHOBAHUC

KOﬂ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHNA KOMIICTCHIIUN

KOMITETEHIIUH
Kopa. Pacuudposka

YK-1 YVK-1.1

Cnocoben OCYILECTBIIATh AHaJ‘II/I3I/IpyeT 3aJa4vy, BbIACJISA €€ 0a30BEIC COCTaBJIAOIINC.
MIOUCK, KPUTHYECKHH VK-1.2

aHaJIN3 U CUHTE3
nHPOPMALINH, IPUMEHSITh
CHCTEMHBIN TIOJIXOT JIJISt
peIIeHHs TOCTaBICHHBIX
3a1a4

Ompenensier U pamwxupyeT HHPOpManuio, TpeOyeMmyro Uil PELIeHHs IOCTaBICHHOW
3aJ1a49u.

YK-1.3

OcyniecTBisieT TOUCK HH(GOPMAIMH IS PEIICHHUS TOCTABJICHHOH 3a/1a9H 10 pa3iIMYHbIM
THIIaM 3aIIPOCOB.

VK-1.4

[Ipu o6paboTke nHpOpMAIMK OTIMYACT (PAKTBI OT MHEHUH, MHTEPIPETALNH, OIEHOK,
(dopmupyeT coOCTBEHHbIE MHEHHUS U CY>KACHHS, apTYMEHTUPYET CBOU BBIBOABI U TOUKY
3pEHHUS.

YK-1.5

PaccmatpuBaer u mpeanaraeT BO3MOXKHBIC BAPHAHTHI PELCHUS ITOCTABICHHOW 3a7adH,
OIICHUBAasA UX JOCTOMHCTBA U HCAOCTATKH

YK-2

CrmocoOeH onpenensaTh
KpyT 3aJ1a4 B paMKax
MOCTABJICHHOM LIENHU U
BEIOMPATH ONTHMAJIbHEIC
CHOCOOBI UX pelleHus,
HUCXO0s U3 AEHCTBYIOIIUX
MIPaBOBBIX HOPM,

YK-2.1

Omnpenensier KpyT 3aJa4 B paMKax IMOCTaBJICHHO 1IN, ONPEIENSIeT CBA3U MEKIY HUMHU.
YK-2.2

[Ipemmaraer cmocoOBl pemICHUS TOCTaBICHHBIX 33Jad W OXUAAaeMBIC PE3yIbTATHI,
OILICHUBACT MPEITIOKCHHBIC CIOCOOBI C TOUKH 3PEHUSI COOTBETCTBHS LIENIN IPOCKTA.
YK-2.3

[Inanupyer peanuszanuio 3aJad B 30HE CBOEH OTBETCTBEHHOCTH C YYETOM HMEIOIIHUXCS
PECYPCOB M OrpaHUYEHUM, TEHCTBYIOIINX TPAaBOBBIX HOPM.

UMEIOIIMXCS PECYPCOB YK-2.4

OI’paHH‘{eHI/Iﬁ Brmmosnnser 3aa4u B 30HC cBOEH OTBETCTBCHHOCTHU B COOTBETCTBHUHU C
3alUIAaHUPOBAHHBIMU  PE3yJIbTaTaMU W TOYKaMWU KOHTPOJIA, TIIpU HeO6X0ﬂI/IMOCTI/I
KOPPEKTHPYET COcOObI PElIeHUs 3a/1a4.

YK-3 YK-3.1

Croco0OeH oCyIIeCTBIATh
COLIMAJIbHOE
B3aMMOJENCTBUE U
peaTn30BEIBATH CBOIO POITH
B KOMaH/e

Ormpenenser CBOIO POjb B COLUATIBHOM B3aMMOACHCTBUY M KOMAaHIHOM paboTe, HCX0nd
13 CTpaTEeTUH COTPYAHUYECTBA ATl JOCTH)KEHUS TOCTaBICHHON LENH.

YK-3.2

[Ipn peanmuzanuu cBOeH poiM B COIMAIBGHOM B3aMMOJICHCTBHM M KOMaHIHOW padote
YUUTBHIBAET 0OCOOCHHOCTH MOBE/ICHHS 1 MHTEPECHI IPYTUX YYACTHUKOB.

YK-3.3

AHanmu3upyeT BO3MOXKHBIE IOCIEACTBUS  JIMYHBIX  JEHCTBUH B COLMAIBHOM
B3aMMOJICHICTBUM M KOMaHIHON paboTe M CTPOUT NMPOAYKTHBHOE B3aUMOJECHCTBHE C
Y4ETOM 3TOTO.

YK-3.4

OcymectaisieT 00MeH HHpOpMaIel, 3SHaHUSIMH U OTIBITOM C YWIEHaMH KOMaH/Ibl;
OLICHUBAET UACH JPYIUX YICHOB KOMAHJIbI JUIsl JOCTHKEHUS TIOCTAaBICHHOH LIEIIN.
YK-3.5

ColutoaeT HOPMBI M YCTAQHOBJICHHBIE IIPaBWJIa KOMaHIHONH pabOTHI, HECET JIMYHYIO
OTBETCTBEHHOCTb 3a PE3YJIbTAT.




YK-4

Crioco0OeH OCyIIeCTBIATh
JIeNIOBYI0 KOMMYHHKALIUIO
B YCTHOM U NMCbMEHHOHI
¢dopmax Ha
TOCYTapCTBEHHOM SI3BIKE
Poccuiickoit @enepanun u
HHOCTPaHHOM(BIX)
sI3bIKE(ax)

YK-4.1

Beibupaer cTunp OOLIEHHS Ha PYCCKOM SI3bIKE B 3aBHCHMOCTH OT LGN U YCIOBHH
MapTHEPCTBA; AJANTHPYEeT peYb, CTHIb OOIIEHHS W S3BIK JKECTOB K CHUTYallUsIM
B3aUMO/ICHCTBUSL.

YK-4.2

Bener nenoByro mepenucky Ha pycCKOM SI3BIKE C YYETOM OCOOEHHOCTEH CTHIMCTHKU
opUIHATBEHBIX W HEO(DHUITHATHHBIX TIHCEM.

YK-4.3

Bener nenoByro nepenucKy Ha HHOCTPAHHOM SI3bIKE C Y4€TOM OCOOCHHOCTEH CTHIINCTUKH
O(UIHATBEHBIX H HEOPHUIUATEHBIX MHICEM M COLIMOKYJIbTYPHBIX.

YK-4.4

BrmounHsieT A7 IMYHBIX eeil mepeBox opUIUanbHbIX U IPO(ECCHOHAIBHBIX TEKCTOB C
WHOCTPAHHOTO SI3bIKa Ha PYCCKHH, C PYCCKOTO sI3bIKa Ha WHOCTPAHHBIH.

YK-4.5

[TyGmuuHO BBICTYHAaeT Ha PYCCKOM S3bIKE, CTPOUT CBOE BBICTYIUIEHHE C Y4YETOM
AyZAMTOPUH U LIEJIH OOLICHUS.

YK-4.6

VYCTHO mpejicTaBisieT pe3yibTaThl CBOSH NIESITEIbHOCTH Ha HHOCTPAHHOM SI3BIKE, MOXKET
HOAJCPHKATh PA3rOBOP B XOJ€ X 00CYKICHUSL.

YK-5

Crioco6eH BOCTIPHHUMATH
MEXKYJIBTYPHOE
pasHoobpasue obIecTBa B
COIHAITBHO-
HUCTOPHYECKOM, ITHUECKOM
1 GprIocopcroM

YK-5.1

I/IHTepnpeTI/IpyeT HCTOPUIO Poccun B koHTEKCTE MUPOBOI'0 HCTOPUICCKOI'O PA3BUTHUA.
YK-5.2

VuwurteiBaeT npu COUaJIbHOM U HpO(I)eCCI/IOHaHLHOM 06II.I€HI/II/I HCTOPHUYCCKOC HACJICANC
1 COLMOKYJIBbTYPHBIC TPAAUIIUN PA3ZTIAYHBIX CONHUAJIBHBIX I'PYIIL, 3THOCOB 1 KOHq)eCCHﬁ,

BKJIFOUasi MUPOBBIE peuruy, Guinocockue u STHYECKHUE YICHHSI.
VK-5.3

KOHTEKCTax IIpunepxuBaercs NPUHLMIIOB HEAUCKPUMHUHALMOHHOIO B3aUMOJCHCTBYS TP JINYHOM U
MaccoBOM OOLICHUHM B IEJISIX BBINOJHEHHS NPO(PECCHOHANBHBIX 3a/ad W yCHUIICHHS
COLIMAJIbHOW UHTETPALUH.

YK-6 VK-6.1

CnocobeH ynpasisTh
CBOHMM BpPEMEHEM,
BBICTPANBAaTh U
peanu3oBbIBaTh
TPAEKTOPUIO
caMOpa3BUTHA Ha OCHOBE
MIPUHITUIIOB 00pa30BaHUsA
B TEYCHME BCEU KU3HU

Hcnonp3yeT MHCTPYMEHTBI M METOABI YNPABICHHS BpPEMEHEM IIPU BBIIOJHEHHU
KOHKPETHBIX 337124, IIPOEKTOB, IIPU TOCTIKCHUH OCTABICHHBIX IIEIEH.

YK-6.2

Omnpenensier NPUOPUTETHI COOCTBEHHOW JEATENBHOCTH, JMYHOCTHOTO pPAa3BHTHI H
PO eCCHOHAIBFHOTO POCTA.

YK-6.3

OuennBaeT TpeOOBaHMS PHIHKA TpyAa W NPEIOKEHHS 00pa3oBaTENbHBIX YCIyT UL
BBICTPAMBaHHs TPAEKTOPHH COOCTBEHHOT'O MPO(ECCHOHAIBHOIO POCTa.

YK-6.4

Crpout mnpodeccHOHaNbHYIO Kapbepy U OIpelelisieT CTpaTeruio npodeccroHanbHOro
pa3BUTHSL.

YK-7

CrocobeH Mo/ yIepKUBaTh
JIOJDKHBINA YPOBEHb
¢dusnaecKoi
MTOATOTOBIEHHOCTH JIJISt
obecrneueHus
TTOJTHOLIEHHOM COIMaTbHOU
1 IpodeccHoHaTBHON
JIESTENILHOCTH

YK-7.1

Bribupaer 3mopoBhecOeperaromue TEXHOJIOTUM IS MOJJEpKaHUs 3J0pOBOro oOpasa
KU3HH C Y4eTOM (HDH3HOJOTHYECKUX 0COOCHHOCTEH OpraHu3Ma.

VK-7.2

[Tnanupyer cBoe pabGodyee W CBOOOIHOE BpeMs Ui ONTHMAIbHOIO COYETAHHSA
(u3MIecKoil 1 YMCTBCHHOM HATPY3KH U 00ecredeHus: paboTOCTIOCOOHOCTH.

VK-7.3

Colmogaer W mponaraHIupyeT HOPMBI 3J0pPOBOrO 00pa3a JKM3HM B Pa3IMYHBIX
YKM3HEHHBIX CUTYalUsIX U B MPO(GECCUOHATIBHON 1A TeIbHOCTH




YK-8

CnocobeH co3aBath 1
MOAICPKHUBATh
0e30racHbIe YCIOBHS
KU3HEIEATEIEHOCTH, B
TOM YHCIIE IPH
BO3HUKHOBEHHH
Ype3BbIYANHBIX CUTYalUH

VK-8.1

OobecrnieunBaet Oe30nacHble W/HIM KOM(POPTHBIE YCIIOBHS TPy1a Ha paboyeM MecTe, B T.4U.
C IOMOIIbIO CPEJICTB 3AIUTEL

YK-8.2

BeisBisieT U ycTpaHseT npo0seMsl, CBsI3aHHbBIE C HApYIICHUSIMHA TEXHUKH 0€3011acHOCTH
Ha paboueM MecTe.

YK-8.3

OcymiecTBisier JAEHCTBHA 10 MPEAOTBPALICHUIO BO3HUKHOBEHMS YpPE3BBIYAMHBIX
cuTyanuii (IPHPOTHOTO M TEXHOTEHHOTO MPOUCXOXKICHHS) Ha pabodeM MecTe, B T.4. C
TIOMOILBEO CPEJICTB 3aILUTEL

VK-8.4

[MpuHUMaeT ydacTHe B cHacaTeNIbHBIX U HEOTJIOXKHBIX aBapUHHO-BOCCTAHOBUTEIIBHBIX
MEpOIPUATHSX B CIIy4ae BOZHUKHOBEHUSI YPE3BBIYANHBIX CUTYalUH.

VK-8.5

Ucnons3yer  0azoBble U
nipodecCHOHANBHBIX cdepax

I[e(l)eKTOJ'IOFI/IquKI/IC 3HaHUusA B COIMaIbHOM u

YK-9

CrnocobeH MpUHIUMATh
000CHOBaHHbBIE
SKOHOMHUYECKHE PEIICHUS
B Pa3JIMYHBIX 001ACTIX

VK-9.1

AHanu3upyeT W IpHUMEHseT 0a30Bble NMPHHIMIBI (YHKIIMOHUPOBAHUS SKOHOMHUKH MU
HKOHOMHUYECKOTO Pa3BUTHS, BEPHO HHTEPIIPETUPYET LIEIH U (POPMBI YHaCTHsI TOCY IapCTBa
B 3KOHOMMKE

YK-9.2

KHU3HEACATSITBHOCTH [MpuMeHsieT METOMbl JIMYHOTO 3KOHOMHYECKOTO W (PMHAHCOBOTO TUIAHUPOBAHUS IS
JOCTHKEHHS TEKYIUX U JOJITOCPOYHBIX (PMHAHCOBBIX LENeH, UCIIONb3yeT (puHAHCOBbIE
WHCTPYMEHTBI Uil  YOpAaBJICHHS JIMYHBIMH (puHaHcamMu (JTUYHBIM  OIOKETOM),
KOHTPOJIUPYET COOCTBEHHBIC (PMHAHCOBBIC U YKOHOMUYECKHE PUCKU

YK-10 YK-10.1

CnocobeH ¢popmupoBaTh
HETepPIIUMOE OTHOIICHHE K
KOPPYHILIMOHHOMY
MOBEICHHUIO

BhIsSBIISET CYIIHOCTh KOPPYMIIMOHHOTO MOBEJACHUS, HACHTUQUIMPYET (GOPMBI €ro
MIPOSIBJICHUS B PA3IMYHBIX cepax 0OIEeCTBEHHON KU3HH.

VK-10.2

AHanmu3upyeT W TPaBWIBHO NPUMEHSET JACHCTBYIONIME MPaBOBBIE  HOPMBEI,
obecrieunBarone 60pr0y ¢ KOPPYIIHEH B pa3IMYHBIX 00ACTIX KHU3HEIACITCIBHOCTH,
TaKke crnocoObl MPOGUIAKTHKYA KOPPYIIIHU U (POPMUPOBAHUS HETEPITUMOTO OTHOIICHHS
K HEeH

VYK-10.3

Wnentudunupyer ¥ OLUCHUBACT KOPPYILHOHHBIE PHCKH, MPOSBISET HETEPIHMOE
OTHOIIIEHHE K KOPPYIIHOHHOMY TOBEICHUIO.

Copaeprxanue pa3ienoB (Tem):
Teopernueckre 0CHOBBI MPO(HECCUOHATBLHBIX TEXHOIOTHMA

HpaKTI/ILIeCKOG OCBOCHUC HpO(I)eCCI/IOHaJ'IBHBIX HHCTPYMCHTOB

bezonacHocTh 1 3P PEKTUBHOCTH UCTIOIB30BAHMS TEXHOJIOTUI

dopma NPOMEKYTOUYHOTO KOHTPOJISl 3HAHUM: 2 CEMECTp — 3auer.
TpynoemkocTs: 3 3aueTHbIx eauHull (108 yacoB).



AHHOTaInuu pabovyux MporpaMMm JUCIUTIINH (MOTYJICH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

Hanpasnennocts (mpo¢uis) _ CucTeMbl MOHUTOPUHTA OKPYIKAIOLIEH cpeibl

KBanudukanus BeITyCKHUKA __GakagaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAas

(ouHast / 04HO-3a049HAst / 3a04HAsT)

I'ox mabopa __ 2023

AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
b1.0.10.02 «buznec-nmpoeKTUpOBAHUE»

[ens:
[Tnaaupyemble pe3ynbTaThl 00y4YeHHs (KOMITCTEHITHH):
Koa n HauMeHoBanmne Kon n HaumeHoBaHNe HHAUKATOPA T0CTHKEHUS
KOMIIeTeHIIHU KOMIIeTEHIIHH
OIIK-4 Cnocoben OIIK-4.1 Pa3zpabaTbeiBaeT TEXHHUECKYIO JOKYMEHTAIIHIO,
y4acTBOBaTh B pa3paboTKe CTaHJApTHl, HOPMBI U MPABHJIa CBSI3aHHBIE C CO3IaHUEM U

CTaH/IapTOB, HOPM U MPABUJ, | UCIIOJIB30BAHUEM MPOTPAMMHOTO OOeCTIeueHUS
a TaKKe TeXHUYECKOM
JIOKYMEHTAIUH, CBSI3aHHOM ¢
npodeccnoHanbHOM
JeSITeNIbHOCTBIO;

OIIK-4.2 IIpuMeHsieT METO0JIOTUH KU3HEHHOTO IIUKJIA
MIPOrpaMMHOT0 oOecreueHus: Ipu pa3paboTKe TEXHUUYECKON
JOKYMEHTalu1

Coneprkanue pa3ienoB (Tem):
BBenenue B OM3HeC-POEKTUPOBAHUE

MeTo1bl 1 UHCTPYMEHTBI OU3HEC-IPOSKTUPOBAHUS
OntuMu3zaius 1 yrnpasjieHue OU3HeC-IpoLeccaMu

Peanuzanusa u KOHTpPOJIb 6I/I3HCC'Hp06KTOB

dopma IpPOMEKYTOUHOTO KOHTPOJIS 3HAHMIA: 6 cemecTp —IK3aMeH
(BBIOpATH).

Tpynoemkocts: 3 3a4eTHbIX enuHuLb (108 yacos).



AHHOTaInuu pabovyux MporpaMMm JUCIUTIINH (MOTYJICH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

Hampasnennocts (mpoduis) _ ['eonpocTpaHcTBeHHBIC ITU(DPOBHIC TBOMHUKH_
KBanudukanys BbITyCKHUKA __OakaiaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAas

(ouHast / 04HO-3a049HAst / 3a04HAsT)

I'ox mabopa __ 2023

AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
K.M.05.01 «O6BbeKTHO-OpHEHTUPOBAHHOE ITPOTPAMMHUPOBAHUE

[ens:

[Inanupyemble pe3yabTaThl 00ydeHus (KOMIETEHIIHNH):

Koa n HanmMeHoBaHHue

Kon u HauMeHOBaHHe HHIMKATOPA TOCTHKEHUS] KOMIIETeHIMH
KOMIIeTeHIIHH

OIIK-7 OIIK-7.1 Ucnonb3yeT OCHOBHbIE MHCTPYMEHTAJIbHBIE CPEICTBA

VTS IPOTPAMMHUPOBAHHMSI CUCTEM
CrniocoOeH pa3pabaTbIBaTh porp P

AJITOPUTMEBI U ITPOTPaAMMBI,
IIPUTOAHBIC TJIA
IMPAKTUYICCKOI'o MPUMCHCHUA

OIIK-7.2 Pa3pabaTpIBaeT aJroOpuTMBI paOOTHI CHCTEMBI

OIIK-7.3 Amnammsupyer wHGOpManuioo Uil €€  JalbHEeHIIero
HCII0JIb30BAaHUA B I/IH(i)OpMaHI/IOHHBIX cucremax

Coneprkanue pa3ienioB (Tem):
1. BBexaeHue B 00BEKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHUE

2. TlpoextupoBaHne 00BHEKTHO-OPHUEHTHPOBAHHBIX MPOTPAMM
3. IlaTTepHBI NPOEKTUPOBAHUS U APXUTEKTYPHBIE PELICHUS
4

TectupoBanue, otnaaka u ontumuzanus OOII-koxa

dopma IpOMEKYTOUHOTO KOHTPOJIS 3HAHMIA: 6 cemecTp —IK3aMeH
(BBIOpATH).

TpynoeMkocTs: 4 3aueTHbIX eAuHUL (144 yacoB).



AHHOTaInuu pabovyux MporpaMMm JUCIUTIINH (MOTYJICH)

Hanpasnenue noarorosku _09.03.03 npuxnagHas napopMaTuka

(udp HauMEHOBaHKE)

Hanpasnennocts (mpo¢uis) _ CucTeMbl MOHUTOPUHTA OKPYIKAIOLIEH cpeibl

KBanudukanus BeITyCKHUKA __GakagaBp

(bakanasp / Cnennanmuct / Maructp)

®dopma 00yueHus OYHO-330YHAas

(ouHast / 04HO-3a049HAst / 3a04HAsT)

I'ox mabopa __ 2023

AHHOTaNMs IPOrpaMMbl TUCLHUIUIMHBI (MOIYJIS)
K.M.06.01 «OcnoBbl BHeapenust UC»

[ens:
[Tnarupyemble pe3ynbTaThl 00y4YeHHs (KOMITCTEHITHH):
Kox u HauMeHOBaHME Ko u HauMeHOBaHUE HHAMKATOPA T0CTUKEHHU S
KOMITETEeHI[H U KOMITeTEHIIMH
[IK-7 Cnocoben [IK-7.1
COIPOBOXKIATh
IpeIBApHTEEHOE [IpuMeHsIeT MeTOIbl TECTUPOBAHHUS
TECTUPOBAHUE CHCTEMBI
[IOJICUCTEM

Cogepxanue pa3aesoB (TeM):
Beenenue B BHeApeHne NHPOPMAITUOHHBIX CHCTEM

Hpouecc BHCAPCHUA U NHTCTpAlH I/IH(I)OpMaI_H/IOHHBIX CHUCTEM
TeCTI/IpOBaHI/IC " OTJIadKa I/IH(I)OpMaI_II/IOHHLIX CUCTEM

DKcIuTyaTtalus, COpoBOXAeHNE U olleHKa 3 dexTruBHOCTH BHeApeHus NC

dopma IpoMeKyTOUHOT0 KOHTpoJs 3HaHu: 10 cemecTp —IK3aMeH
(BbIOpATD).
TpymnoeMKoCTb: 2 3aUeTHBIX eIUHUIIBI (72 4acoB).



