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Ha3zBanmue

AJITOPUTMBI MAIIIMHHOTO 00y4YeHHUSs

AMCUMILIUHBI
Kadenpa Kadenpa npukinanHoll MaTeMaTHKU U SKOHOMHKO-MaTeMaTHUYECKUX METOJIOB
Hean IIpencraBuTh 00y4arOIUMCs BO3MOKHOCTH METO/I0OB MAaIlIMHHOTO 00y4eHHs Ha
OCBOCHMS OCHOBE KJIaCCUUECKUX M HEHPOCETEBBIX MOIX00B, IPOJEMOHCTPUPOBAThH
AUCHMIIMHBI | HHCTPYMEHTSHI [UI pealu3alui U 00y4eHUs MpeIcKa3aTelbHbIX U IPOrHO3HBIX

MOJCIICH.

CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Tema 1 AJTOPUTMBI IOCTPOCHUS KOMITO3UIIMH aITOPUTMOB MALTHHHOTO 00Y4EHUSI.
Komno3uuuu | [ToHATHS apXUTEKTypbl HEHPOHHOW CETU: BXOAHOU CIIOM, CKPBITHIM CIIOH, BBIXOJHOU
aJropuTMOB. | CloH, QyHKIMS akTuBauK. [IpencraBienre HeMPOHHOM CETH KaK KOMIIO3ULIUU
BBenenue B anroputmoB. [IpruMeHeHNe NOTHOCBA3HBIX HEHPOHHBIX CETEU NI PEILICHUS
HellpOHHbIE MPUKIAAHBIX 3a1a4.
ceTH
Tema 2 Merton oOpatHoro pacrpoctpanenus omuoku. uddepenunpoBanue Ha rpade
MeTtoabl BbIuncieHui. ['pagueHTHbIe MeTOAbI 00yUeHUsI HEHPOHHBIX CETEW: METOT
o0y4eHuUs IPaJUEHTHOIO CIIyCKa, METOJl CTOXaCTHYECKOI0 TPaAMEHTHOTO CITyCKa, METO[
HelPOHHBIX uMmnynscoB, metoa Hecreposa, anroputmsl Adagrad, RMSProp, Adam. Meroabt
cereil. peryaspusanuu B HeUpOHHBIX ceTsx: 11- u 12-perynspusaropsl, MeTox
Peryasipu3an | 1ocienoBaTeabHOIO OTKIOYEHUS HEUPOHOB, METOJ PAHHEN OCTaHOBKH.
s Hopmanusanusa nansbeix. baru-nopmanusanus.
HEeHPOHHBIX
cereit
Tema 3 Mertozbl 00pabOTKH U NIyMOIOJABIEHUS B M300paxKeHnsAX. MeToa HanpaBiIeHHbIX
AJITOPUTMBI rpaaueHToB. [Toaxoap! kK aHAM3Y U300pakeHU Ha OCHOBE rHcTOrpaMM. [loHsTHE
MAaIIMHHOI O cBEpTku. CBEPTOUHBI cnoil. Jlononnenue u capur. Cioi cyoIuCKpeTH3aluu.
o0y4eHus B JuddepenunpoBanue Ha rpade BEIYUCICHUH It CBEPTOUHONW HEHPOHHOM CETH.
KOMIBIOTEPH | AyrMEHTaluu.
OM 3peHHH.
CBepTounble
HellpOHHbIE
ceTH
Tema 4 MerTobl aHanM3a TEKCTOBBIX T0KyMeHTOB. HauBHbIHM GaiiecoBckuil kitaccuduxarop.
Aaropurmbl | MeToipl BEKTOPHOTO TIPEICTaBICHUs TeKCTOB: "Memok cio", tf-idf, word2vec,
o0padoTkn fastText. [IpenoOpaboTka TekcToB. PerynspHbie BeIpakeHHs. 3a1ada
TeKCTOB HA BOCCTAQHOBJICHHSI TPOOEIIOB B TEKCTE.
€CTeCTBEHHOM
fI3bIKE
Tema 5 Meroabl aHanM3a MOCIEI0BATEIbHOCTEN. Y CTPOMCTBO PEKYPPEHTHON HEMPOHHOM
PexyppentHnl | cet. uddepenunpoBanue Ha rpade BEIUUCICHUH I peKypPEHTHON HEHPOHHOM

€ HelipOHHbIe
CeTH.

cetu. [Ipo6nema nmuuubix 3aBucumocteid. Cetb LSTM. Cets GRU. [Ipumenenne
PEKYPPEHTHBIX HEHPOHHBIX CeTel NIl 3a/1a4i BOCCTAaHOBJICHUS IPOOEIIOB B TEKCTE.

Tpancdopmep | Mexanusm "BHUMaHUA". Y CcTpoiicTBO TpaHchopmepoB. MeTo1bl BEKTOPHOTO

bl MIpeJICTaBJICHMsI IPEACTABICHUS! TEKCTOB Ha OCHOBE TpaHC(OPMEPOB.

Tema 6 MeTtosl HelipoceTeBO 00pabOTKH pa3IMYHbIX TUIOB JaHHBIX. DopMupoBaHue
IHocTpoenue CJIO’KHOW apXUTEKTYphl HEHPOHHOM ceTH s 00pabOTKH Pa3InYHbIX THIIOB
KOMNO3uNuM | JaHHbIX. [Ipumenenue TpanchepHoro odyueHus 1ist GOpMUPOBAHUS IPU3HAKOBOTO
KJIACCMYECKH | OMHCaHUs 00beKTOB. DMOeuHru. [IpuMeHeHne KiacCu4eckux Moesen

X U MalIMHHOTO 00yYeHHUs Ha OCHOBE TPaHCPEPHOTO 00yUEHUSI.

HelpoceTeBbl

X MojeJiei

MAaIIMHHOTO

00y4eHust




Ha3zBanmue

AHaJIm3 H300paxkeHui

AUCHUTITHHBI

Kadeapa Kadenpa npuknagHoit MaTeMaTuK U SKOHOMHKO-MAaTEeMAaTHYECKUX METOJIOB

Heab [Tpuobperenue, pacupeHue U yriayoieHue cTyIeHTaMu MarucTpaTypbl 3HAHHIA,

0CBOEHUA YMEHHI U HaBBIKOB /Jis1 00paboTKH n300pakeHuid. I mybokoe moHMMaHue TaKUX

AUCHMIIMHBI | TEM KaK: MOHSATHE N300pakeHUs], TPaHUIIbI H300pakeHus1, IEHOU3UHT U
MHIIEUHTHHT, TIOBBIIICHNE pa3pelIeHus] U300pakeHus, CEerMEeHTaIUsl 00BEKTOB
BU/JIEO.

CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

Tema 1 SIpKOCTb — 3TO XapaKTEePUCTHKA 1IBETA, ONPEACIISIONIasi ero MHTEHCUBHOCTb.

SIpkocTp, @aKkTUYECKH 3TO KOJIMYECTBO MMUKCENEN TaHHOrO BETOBOro orTeHka. KoHtpact —

KOHTpACT, 3TO CTENIEHb TOHOBOT'O PA3JINYMsI MEX/y 001acTIMU U300paxkenus. JluHaMuueckuit

AWHAMHYECKH | TUana3oH U300pa’KeHUsA-3TO AUAIa30H SIPKOCTU MEX]y CaMOl spKoi 00JacTbio U

i 1Mana3oH camMoi TEMHOW 00JIaCThIO ATOTO U300PAKECHHSI.

H300paKeHusl.

Tema 2 (uHOTHA: TpaUK YPOBHEH WIIM MPOCTO YPOBHM) — TUCTOTPaMMa ypOBHEH

I'ucrorpamMma | HaCBIIEHHOCTH U300paskeHus (CyMMapHasi, Wi pa3iel€HHAs 110 [IBETOBBIM

n300pakeHusi, | kanaiam). [‘mcrorpaMma n300paXkeHHUs MO3BOJISET OLIEHUTH KOJIMYECTBO U

BBIPaBHUBAH | pa3HOOOpa3ue OTTEHKOB N300pakeHUs], a TaKkKe 00U YPOBEHb SIPKOCTH

ue HU300paKeHUsI.

THCTOTPAMMBbI

H300paKeHus

10 3aJaHHOHI

THCTOrpaMMe.

Tema 3 OunbTp NOJABICHUS MEPLIAHUS BHJICO.

Hedimkkep

BH/1€0.

Tema 4 ANTOpPHUTM BBIICTICHUS TPAHUI] UM HHAYE OOHAPYKCHHSI TPAHUILl PabOTAIOT MOCIIe

IlonsTue TOT0, KaK Ka4eCTBO M300paXeHUs YITYUILIEHO MepeUUCICHHBIMU BbIIIE METOJaMHU.

rpaHUIbI, I'pagueHT - 3T0 BEKTOp, M €70 OCHOBHOE CBOMCTBO: OH YKa3bIBAET HAIIPABJICHUE

rpajueHT MaKCHMaJIbHOW CKOPOCTH U3MeHeHHs n3o0pakenus f B koopauHaTax (X, y). Yrod,

SIPKOCTH. IIPU KOTOPOM MPOUCXOAUT MAKCUMaJIbHAsl CKOPOCTh U3MEHEHUS, OIpeAesieTcs KakK
? (X, y). [lo cornamenuto npon3BoAHAasI, UCIIOJb3yeMasi 7Sl BEIUMCIICHUS
rpaJiieHTa, allpOKCUMUPYETCS pa3HHUIIEH B 3HAUCHUX MHUKCeNei B HeOOIbIION
OKPECTHOCTH M300paKEHUSI.

Tema 5 CrnaxuBaHue — TEXHOJIOTHS, UCHIOJIb3yeMasi B 00paboTKe M300paKeHUH C LENbI0

CriaxuBaHHe | C/IeJaTh IPaHUIIBI KPUBBIX JIMHUHN OoJiee INIaJKuMu, yOupas BOSHUKAIONIME Ha Kpasx

u300pakenusi, | 00bexToB . LH-paznoxenne — 3to npeacrasneHue Matpuisl A B Buge A=LeH, rioe

I-h L — HIKHETpeyrojapbHas MaTpulla C €IMHUYHON AUaroHanpio, a H —

pa3iiokeHune, | BepxHeTpeyroipHas Matpuna. LU-pa3noxxenue sBisercs Moaupukanuy e€ Mmeroa

BeiiBjieTHble | ['aycca. BeiiBner-npeo6pa3zoBanue (BII) mupoko ucnons3yercs s aHaIu3a

npeacrabjien | cursanos. BIl onrHomMepHOro curuasna — 310 €ro nNpeAcTaBIeHUE BBUE

ud. 0000IIEHHOTO psAJIa.

Tema 6 JluneitHple GUIBTPHI MOTYT OBITH MPEIHA3HAUCHBI HE JJIs TTOIaBIICHUS IIIyMa, a JJIs

JInneiinbie MOIYEPKUBAHUS MEPENaoB IPKOCTH U KOHTYPOB.

GunbTpsI

BbleJIeHU s

TPaHHII.

Tema 7 Active | MeTo akTUBHBIX KOHTYPOB, WJIM MOJIENTb aKTUBHBIX KOHTYPOB, (aHri. Active

contour Contour Model.

BbI/IeJICHUSI

TPaHHIlL.




Tema 8 Pasnuna rayccuanos - Difference of Gaussians. B Buzyanusanus Hayku, pasHuLa

OUIbTp rayccuat (Co6aka) 370 0COOEHHOCTb aJITOPUTM YJIYUIIEHHS, KOTOPbI BKIIOYAET

pa3HocTH BbIUUTaHKE 0JHOTO Pa3zmbiTe 1o ["ayccy Bepcust HCXOTHOTO H300paKeHUS U3

rayccuaH. Ipyroii, MeHee pa3MbITOI Bepcuu opuruHaia. B mpoctom ciiydae nuzobpaxxeHus B
OTTEHKaX Ceporo, pa3MbIThIe N300paKEHUS MOITY4aIOTCSl CBEPTHIBAHNE OPUTHHAT
M300paXkeHUs B OTTEHKaxX ceporo ¢ ['ayccoBbl siipa pa3HON MIMPUHBI (CTaHIaPTHBIE
OTKJIOHEHHS ).

Tema 9 Ckomp3d1as cpefHsis, CKoJb3siee cpeHee — o01ee Ha3BaHUE JJIsl cCeMeicTBa

CraaxuBanue | QyHKIIMI, 3HAUEHUS KOTOPBIX B KAXKIOH TOUYKE OIMPEIeTICHHs paBHBI HEKOTOPOMY

CKOJIB3SIIIIAM | CpEHEMY 3HaYeHHUI0. MenaHHbli QUIBTP-3TO HENIWHEHHBIH MeTo1 TU(POBOI

CpeiHUM, (bUIBTpAIU, YACTO UCTIONB3YEMBIN JUIS YAAICHUS IIIyMa U3 U300paKeHUST UITH

MeIUAHHBIM | curHana. Takoe HIyMOno/IaBieHHe SABJIAETCS TUIMUUYHBIM 3TAallOM MPEABAPUTEIbHON

puabTpom. 00pabOTKHU AJIS YIy4LIEeHUS PEe3y/IbTaTOB MOCeyomel 00paboTKu (Hanpumep,
0OHapy)KEHHE KpacB N300PKCHHUS).

Tema 10 JIeHOM3UHT TpeAcTaBiIsieT co00i 3P PEeKT MocTpeHIepruHTa, KOTOPBIA aHATTM3UPYET

JeHoit3uHr LIyM.

AP Py3HOHHO

i KapToil.

Tema 11 JICHOM3UHT pa3peKeHHBIM MPEICTaBICHUEM B IPOCTPAHCTBE (PEHMBIIETOB.

JleHoii3MHT

pa3pe:KeHHbI

M

npeacTaBJIeH

HeM B

NPOCTPAaHCTBE

¢peiimBJieTOB

Tema 12 JIEHOM3MHT BBIIEIEHUEM CTaTUCTUYECKH 3HAYMMON KOMIIOHEHTBI CO CTPYKTYPOH.

JleHoW3UHT

BbleJIeHHeM

CTATHCTHYECK

U 3HAYMMOI

KOMIIOHEHTBI

co

CTPYKTYPOI.

Tema 13 HexonBomonus (deconvolution) — BocCTaHOBJIEHHE UCTUHHON (DOPMBI CUTHAA,

JIeKOHBOJIION | HECYILETO MOJIE3HOE COOOIIEHHE MOCTIe €r0 HCKYCCTBEHHOTO UITH €CTECTBEHHOTO

usl. MCKa)KEHUS TPU PETUCTPALIUU KaKON-IHO0O0 TMHEHHON CUCTEMOH - H3MEpPUTENIbHBIM
TpaKTOM npudopa (anmnapaTHON WU NPHOOPHON (HyHKIKEH) NIH KaHAIOM
nepeaadn COOoOEHUH.

Tema 14 [Tporecc oThICKaHNsI MUHUMAJIBHON (POPMBI Ha3bIBACTCS MUHUMHU3ALUECH

HrepaTuBHBIE | JIOTUYECKON (PYHKIIMH UM POCTO MUHUMH3AIHEH.

MeTObI

HHIIEHHTHHT A

MHHUMH3HPY

omme

(ynxuuonan

InP.

Tema 15 Mertoa nocie1oBaTeIbHOT0 YTOYHEHUS TPAHUL Ha N300paskeHUSX.

MeTtoanl

YTOHYEHUSsI

TPaHHIlL.

Tema 16 [Tpoekuun TeKCTyp MEXITy COOOM.




I'enepupoBan
He TeKCTyp
MeToA0M
MPOeKIMid.

Tema 17
I'enepupoBan
He TeKCTYp
KBa3WJINHEHH
bIMH
dunbTpamu.

['enepupoBaHue TEKCTYp KBAa3WIMHEHHBIMU (PHIBTPAMH.

Tema 18
OnTuvecknii
MOTOK
BH1€0II0CJIEIO0
BaTeJIbHOCTH.

OnTuuaeckwnii motok (OIT) — n300pakeHre BUIUMOTO JBUKEHUS, PEACTABIISIONIEE
cO00i1 CABUT KAXKI0M TOUKH MEXKIY ABYMS H300paKEHUSIMHU.

Tema 19
Kuaacrepuzan
Usl BEKTOPOB
ONTHUYECKOI0
NMOTOKA.

KnaCTepmaum BCKTOPOB OIITHYECKOI'O ITOTOKA.

Tema 20
YTouHeHune
rpyooi
CerMeHTaluu
UTEPaTUBHBI
MM METOJaMHU,
ONTUMH3HUPY
OLUMH
(pynxuuonan
L_sgmnt.

YTouHeHHE pr60ﬁ CCIrMCHTAIIMU UTCPATUBHBIMU MCTOJaMU, OIITUMU3UPYIOIIUMHA
¢dbynkuronan L _sgmnt.

HazBanue
AUCHUIIINHBI

Jes10Boii MHOCTPAHHBIN A3BIK

Kadenpa

Kadenpa anrnmiickoro s3pika Ne 1

Heasn
OCBOEHMA
AMCUMUILINHBI

JlanbHenee pa3BUTHE UHOS3bIYHOM KOMMYHHUKATUBHON KOMIIETEHIIMM JI€JI0BOTO U
po¢eCCHOHATBHOTO OOIICHUS (PEUEBOM, SI3BIKOBOM, COIIMOKYILTYPHOH,
KOMIICHCATOPHOM M yueOHO-T103HABATEIbHON) U KOMIIETCHIIMN MEKKYJIBTYPHOTO
B3alMOJICHCTBHA.

CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

Tema 1
PedepupoBan
e HAYy4YHOH
CTaTbHu
(aHrJ., HEM.,

¢p.)

Pa3BuTHE HHOS3BIYHBIX KOMIIETEHITMI BCEX BUIOB PEUEBOM NeATEIbHOCTH (YCTHAs
peub, ayIupoBaHue, YTeHne, MUCcbMO). UteHue: Pa3BuTre HaBBIKOB paboOTHI €
ayTEHTUYHBIMU TPOU3BEICHUSIMH PEeUH Ha MaTepuase npoPecCHOHATBHOTO U
Hay4YHOT'O XapakTepa, B TOM YHCJIE C TEKCTOBOW MH(pOPMAIINEH, TOTydaeMou U3
cetu MIHTepHeT (M3yyarolee, 03HAKOMUTEIbHOE, IIONCKOBOE U IPOCMOTPOBOE
YTeHue, paboTa co cjIoBapeM, repeaaya KpaTkoro coaep KaHusl, moapoOHbIHi
Iepeckas, COCTaBIEHHE Pa3BEPHYTHIX IUIAHOB U KOHCIIEKTA). Y CTHAs PEUb:
Jluanornyeckas 1 MOHOJIOTUYECKAsl Peyb C UCIIOJIb30BaHUEM Hauboee
YIOTPEOUTETHHBIX B JIEKCUKO-TPAMMATHUECKUX CPEJICTB B OCHOBHBIX
KOMMYHHMKATHUBHBIX CUTYAIUSX HEOPUIIHAIBHOTO U 0(QUIIUATBHOTO OOLICHHUS.
PeueBble MozienH, IpUMEHSIEMBIE B IPOLIECCE YCTHOW KOMMYHHUKALIMH 110
npo0JieMaM COITMOKYJIBTYPHOTO, OOIIETYMaHUTAPHOTO U TIPO(HECCHOHATHEHOTO
obmmenus. PesromupoBanue nonyueHHon uadopmaruu. [Tucemo: PegepupoBanue u
AHHOTHUPOBAHWE HAYYHOU cTaThu. AynupoBanue: [loHnMaHne THaAIOrnyecKo u




MOHOJIOTUYECKOH peun B cepe ObITOBOM M MPO(HEeCcCHOHATBHOM KOMMYHHUKAIUH.
dukcHpoBaHUE MMOJIE3HON HHGOPMAITUHU TP AYAUPOBAHNH.

Tema 2
Pa3zBurne
HABBLIKOB
npe3eHTanun
(aHrJj., HEM.,

¢p.)

Pa3BuTHE NHOA3BIYHBIX KOMIIETEHIIMM BCEX BUIOB PEUEBOM N€ATEIBHOCTH (YCTHAs
pedb, ayIupoBaHue, YTeHHE, MUCbMO). Utenue: Pa3Butue ymeHui 4TeHUSI TEKCTOB
10 HIMPOKOMY U Y3KOMY MPODUITIO CHIEIMATbHOCTH. BUABI TEKCTOB:
MparMaTU4eCcKHe TEKCThI U TEKCTHI 110 IMUPOKOMY M Y3KOMY MPOPIITIO
CIELMAJIbHOCTH. Y CTHAs pedb: HaydHblil OKIan U JUCKYCCUS 110 HAYYHOMY
noknany. IloctanoBka BOpocoB, OTBETHI HA BOIIPOCHL. PeueBbie Mmoeny,
BBIPA)XAIOIIHE COTJIacCue/Hecoracue C MHEHHEM JIOKJIQIYNKa, CPaBHEHUE U
cornocTasienre nHpopMaruu. [IpumMenenmne cpecTs SMOLMOHATBHOTO
Bo3zelcTBUSA. COBEIIaHUS U NIEPErOBOPHI KaK MOJIMIOrnyeckas (hopMa peuu.
[Tucemo: OpopmiieHre TUCHMEHHBIX TOKYMEHTOB, KaCalOLIUXCsl pa3IN4HbIX
aCIEKTOB JIEJIOBOM KOPPECTIOHAEHIIMH: KOMMEPUECKOE IPEJIOKEHHE, 3aIpOcC, 3aKa3,
peksamanus, peKiaMHoe OObsIBICHHE, CUET, 0aJaHCOBBII OTYET, 3asBIICHUE O
npueme Ha paboty. HazHaueHne yrmoMsHYTBIX BHIOB J€JIOBON JOKYMEHTAIINH,
JIEKCUKO-TpaMMaTHYeCKUe 0COOCHHOCTH SI3bIKa TaHHBIX BUJOB IOKYMEHTALIUU.
PedepupoBanue u aHHOTHpPOBaHUE MPO(PECCHOHATBHO-OPUEHTUPOBAHHBIX U
HAay4YHBIX TEKCTOB. AynupoBanue: [loHuManne Auanornyeckoil 1 MOHOJIOTUYECKOM
peun B chepe ObITOBOI U MTpodeccuoHanTbHON KOMMyHUKanuu. dukcupoBanue
10JIe3HON MH(pOpMAIUH NPU ayJUPOBAHUU.

HasBanmue
auconmuabl | MHTEIeKTYaIbHbIe BI-pemenust CKBO3HOM aHAMUTHKH 00JbIIMX JAHHBIX
Kadenpa Kadenpa nundopmaruxu
Heasn N3yuenune TeopeTuuecKuX OCHOB U ATANOB KMU3HEHHOTO 1uKIa Bl-pemennit
0CBOEHMS (moaKiII0YeHHe K pa3HOOOPa3HBIM UCTOYHUKAM JAHHBIX; OUUCTKA U
JHCHHUILUIMHBI | Tpeo0pa30oBaHKEe JaHHBIX; MOTYYCHHSI HOBBIX JAHHBIX: MOJICIIN JAHHBIX;
BU3YaJIHM3alluy JaHHBIX U MyONnKanus roroBoro Bl-pemienus), ucnoiabs3oBanue
AQHAJIMTUKN UCKYCCTBEHHOTO MHTEJUIEKTA B Bl-pemenusix.
CTPYKTYPA U COAEPKAHUE NNCHUIIJIMHBI
Tema 1 BI- Bosnbiine qaHHbIe Kak OHO U3 MPOPBIBHBIX HU(PPOBBIX TEXHOJIOTHH,

peleHust J1JIs
om3Hec-
AHAJIMTUKH U

HETIOCPEJICTBEHHO BIUSIOIINX Ha TI00ATBHYIO TEXHOJIOTHUECKYTO
KOHKYPEHTOCIIOCOOHOCTh Ou3Heca. Poib 1 MecTo O0NBIIMX TaHHBIX B IU(PPOBOH
Tpanchopmaiuy Ou3Heca U pa3BUTHS ITU(POBOM SKOHOMUKH CTpaHbl. bonbime

BU3yaJIM3al| | JaHHbIe B HalmoHabHBIX mporpaMmax HHGOPMATU3aUHN U Pa3BUTUS LIU(PPOBOI

U 00JbIINX skoHOMHUKH. O030p QyHKIMOHAIBHBIX BO3MOXKHOCTeH Bl-pemenuii (anri. Business

JMAHHBIX: Intelligence, Bl-pemenus) ais Ouzneca. MHCTpyMeHTalIbHBIE HHTEPAKTUBHBIC

Teopernueckn | nanenu Otuersl (auri. Business Intelligence Dashboard) nogaepxku npunarus

€ OCHOBBI. YIPaBJIEHYECKUX PEIICHUI Ha BCEX YPOBHSX YIPABJICHUS SKOHOMHUYECKON
cuctemoil. OCHOBHBIE MOHATUSA U UHCTPYMEHTHI BI-pemieHus: ICTOUYHUKHN TaHHBIX;
MOJIETIN TaHHBIX; HAOOPHI JAHHBIX; OTYEThI; HHCTPYMEHTAIbHBIE TTAHEIH U JIp.
00630p Bl-pemenuii.

Tema 2 Crangaprasie 6;1oku Microsoft Power BI: manHbIX; ipecTaBneHre MOAeIn

HauaJgo TaHHBIX; MpecTaBieHue oT4eToB. Opranu3zaius KomMmaHaHoi pabotsl B Power BI,

pa6orel B BI. | unrerpauus Bl-pemenus B Microsoft Teams u npyrue cepBucs miatdopmsbl

CoBmectHast | Wirosoft 365 st coBmecTHoM paboTsl Haa Bl-nmpoektom. 3arpyska u padora ¢

KOMAaH/IHasi TOTOBBIMU WH()OPMAIIMOHHBIMU TTAHEIISIMU U CO3/IaHHBIMH paHee HHTEPAKTUBHBIMHU

pabora Hajq Bl-otueramu B 06maunoii ciayx6e Power BI. Pa3pabotka nepsoro Bl-pemenus mpu

Bl-mpoekToM. | MOAKIIOUEHUH K JOKATHHOMY (ailily 2JIeKTpOHHON TaOIHIIbIL.

Tema 3 00630p uctounnkoB ManHbIX B Microsoft Power BI. [lonkimrodyenne k JaHHBIM B

Moakawuenn | Power BI Desktop ¢ nucnonszoBannem BcTpoeHHBIX KOHHEKTOPOB K WEB-cepBucam,

eK 0a3aM aHHBIX, JIOKaJIbHBIM (haiiiaM, OTOKaM JaHHBIX U Ap. VmmoptupoBaHue

ucToyHNKaM | nanHbeiX B Power Bl u moaxiitouenne K JaHHbIM ¢ ucnonbs3oBanueM Direct Query.




JaHHBIX B BI:

BBOI[ HOBBIX JaHHBIX. Hpe,Z[CTaBJICHI/IC 3aMIpoCOB HAa MOAKIIFOYCHUC K HCTOYHUKAM

HMIIOPT JTAHHBIX B pegakrope 3anpocoB Power Query. Co3ztanne onpocoB, NOAKIIOYEHHUE K
JAHHBIX U pesyabTatam onpocoB B Power Bl. Pegakrop 3anpocoB Power Query mis

npsiMoe MOJIKIJIIOUEHUS, OYMCTKHU U MpeoOpa3oBaHusl TaHHBIX. pabdoTa C IaraMu 3amnpoca,
NOAKJII0YeHne | O0bEIUMHEHUE 3alIPOCOB. 3HAKOMCTBO C SI3bIKOM M QyHKImsiME Power Query M.

K IaHHBIM.

Tema 4 CxeMbl MOJIETTH TAHHBIX U THITBI CBSI3E€H MEX]y TaOIHUIIaMU JAHHBIX B MOJCIISX
Mopaenu nanubix Power BI. MncTpymMenTsl MosenupoBanus JaHHbIX B Microsoft Power BI.
naHHbIX B Bl, | MonenupoBaHue NaHHBIX U MIOATOTOBKA TOTOBOTO Habopa qaHHBIX B Wicrosoft
nyoaukamus | Power BI DeskTop. [1yOnukanus Habopa 1aHHBIX B 001ayHOM cepBuce Microsoft
u ooHoBienue | Power Bl. Hactpoiika oOHoBeHus nanubixX. [lpegocraBnenue goctyna u

Habopa COBMECTHOE HCIIO0JIb30BaHKe Habopa TaHHBIX B 001auHOM cepBuce Microsoft Power
JAHHBIX. BI.

Tema 5 Haznauenwue si3pika BelpaskeHui aHanu3a JaHHbIX (DAX) nns pemenus pana 3agad
Hcnonb3oBaH | aHaiM3a JaHHBIX U OCHOBHBIX BbluMciIeHUH. CripaBo4yHUK s13b1Kka DAX. OCcHOBHBIE
He A3bIKAa nousaTus DAX: mepa, BBIYUCISIEMBIN cTOI0€IT; BhIuncaseMas tadnuma. Co3nanue
BbIPa:KeHU coOcTBeHHBIX Mep. [IpeobpazoBaHue U MOTYYCHHE HOBBIX JAHHBIX MTPH TOMOIIH
aHaju3a ¢bynkuit s3pika DAX.

JAAHHBIX J1J151

pelieHust

pfana 3agaq

aHaJIM3a

JAHHBIX U

OCHOBHBIX

BbIYUCJICHUI.

Tema 6 [TonsTHs: npunoXeHue; naHeiab MOHUTOPUHTA U UHTEPAKTUBHBIN OTYET.
Cosnanne Wudorpadpuka u Busyanuszanus ganusix. [Ipoasunyras Busyanuzanus B Power Bl
HHTeJIekTya | OCHOBHBIE BUJDKETOB, NOCTYNHBIX B Power BI, nosydenne 1onoHUTENbHBIX
JIbHBIX BU3YaJIbHBIX 3JIEMEHTOB. CO31aHE MHOTOCTPAHUYHOTO HMHTEPAKTUBHOTO OTYETA C
HHTEPAKTHBH | BU3yalu3allleil Ha OCHOBE MO/ Habopa IaHHBIX; CO3JJaHHe MTaHeIH

bIX OTYETOB H | MOHMTOpPUHTA U3 OTYeTa. MyOnukanus oryera B ciyxoe Power BI. IIpenocraBnenue
naHeJu JIOCTYTIa U COBMECTHOE HCIOIb30BaHUE MMaHEIN MOHUTOPUHTA U MUHTEPAKTUBHBIX
MOHHUTOPHMHTAa | OTUETOB B 0OsiagyHOM cepBuce Microsoft Power BI.

B BI.

Tema 7 IToroku B Microsoft Power Automate: Buabl 00Ja4HBIX IOTOKOB; KJIACCUYECKHUE
PacmmpenHbl | TOTOKM Ha 0aze poOOTH3MPOBAaHHOM aBTOMaTH3aIMK npoueccoB (RPA); motoku

e ousHec-npoueccoB. Co3aanue, HACTPOIKa U TECTUPOBAaHKE 00JTAUYHBIX TTOTOKOB B
BO3MO:kHOCTH | Power Automate. Muterpanus onosemenunit o nanasix Power BI ¢ Power

BI: co3nanmue,
HACTPOIKa U
TeCTHPOBaHHE
aBTOMATHU3UP
OBaHHBIX
padoumnx
MOTOKOB JIJIsl
padoThI ¢
JAHHBIMH B
BI.

Automate. Dxcriopt otueta Power Bl u ero ornpaska 1o 31€KTpOHHOM 11o4dTe ¢
nomoibio Power Automate. O6HOBIIeHHE HAOOpa TAHHBIX MPU MTOJTYICHHUS HOBBIX
OTBETOB OIpoca ¢ moMo1ibo Power Automate.

Tema 8
AHAJIUTHKA
HCKYCCTBEHHO
1)

HHTEJ/UIEKTAa B
BI.

AHanUTHKa UCKYyCCTBEHHOTO HHTEIUIeKkTa B Microsoft Power BI. Jloctyn k Habopy
¢byakumii Azure Cognitive Services, ciy>kKObl aHaJIM3a TOHATBHOCTH, U3BJICUCHUS
KITIOYEBBIX (hpa3, pacrio3HaBaHUSA A3bIKA U JOOABICHUS TErOB K U300PaKEHHUIO.




Ha3zBanmue

KoMnbrorepHsie ceTn u 0a3bl TaHHBIX

AUCHUTITHHBI
Kadeapa Kadenpa npuknagHoit MaTeMaTuKi U SKOHOMHUKO-MAaTEeMAaTHYECKUX METOJIOB
Hean PasButHe y CTy1€HTOB IOHMMaHUsI KOMIIOHEHTOB KOMIIBIOTEPHBIX CETEH,
OCBOEHMA MPAKTUYECKUX HAaBBIKOB HACTPOUKH ceTel, HABBIKOB IPOEKTUPOBAHMUS
JUCIHHUILUIMHBI | PEIIIIUOHHBIX 0a3 MTaHHBIX, 00pa0OTKH JaHHBIX C MCMOJIB30BAHUEM 3alIPOCOB HA
si3pike SQL, oBNaieHne MEeToAaMu MOJYyYECHUS TaHHbBIX.
CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBbI
Tema 1 YpoBHU opraHu3anuu JaHHeIX Komnanuu. Konseiiep 06pabotku nanubix (Data
Konnenuus Pipeline). Tunbl nanabIX. YpoBHU AaHHBIX. O3epo AaHHBIX. TepMuHOIOrUs 001acTH
ynpaBJjieHusl | yrpaBjieHus JaHHbIMU. [Iporiecchl ynpaBieHus JaHHBIMU. Y TIpaBlieHHE Ka4eCTBOM
JAHHBIMU. JTaHHBIX. YTIpaBJIeHUE MeTalaHHbIMA. ba3bl JaHHBIX U XPaHUIHINA JaHHBIX.
O6nacTi mpuMEHEeHUs, BO3SMOXXHOCTH U OTPAHUYCHUS PEISIIUOHHBIX U
MOCTPENSIIIMOHHBIX MOJIENICH JaHHBIX. XapaKTEPUCTUKA COBPEMEHHBIX
pensUMOHHBIX U ocTpessinoHHbIX CYB/I.
Tema 2 OcCHOBHBbIE IOHATHA U TEPMUHBI PEIALIMOHHON Mosienn. PyHIaMEHTaIbHbIE
PenssumonHas | cBoiicTBa oTHoUIeHUH. Pensimonnas anredpa. HopmanbHbie poOpMBbL.
Mojeb. Hopmanmsarus. KoHnentyanbHbIN ypoBeHb: onpesesieHne NHHOPMaIMOHHBIX
IIpoexTHpoBa | 00BbekTOB, ER-muarpamma (Ha3zHaueHue, HOTallMU OTOOPaKEHUs, 0COOEHHOCTH).
HHe Jlorudeckuii ypoBeHb: HOpManu3aius HHHOPMAITMOHHBIX 00BEKTOB, TIOCTPOCHUE
peJsimuOHHONH | MHPOIOTHYECKOW MO/IETN TaHHbIX. BHyTpeHHMil (u3nueckuii ypoBeHb):

0a3bI JaHHBIX.

MMOCTPOCHUC CXCMbI JAHHBIX, OTPAHUYCHH HAa TUIIbI JAHHbIX, BBIGOp pemeHI/Iﬁ,
CBSI3aHHBIX ¢ (PU3UYECKON Cpe/Ioil XpaHECHUS TaHHBIX.

Tema 3 SI3bIK

OyHKIIMOHANBHBIE TPYIIBL: onpeaeneHue nanHbix (Data Definition Language),

MAaHHIYJHPOB | MaHunynupoBanue qaHHbiMu (Data Manipulation Language), Ynpasnenue

aHus nanabiMu (Data Control Language), Ynpasnenue tpan3zakiusivu (Transaction

JaHHBIMH Control) Bsi6opka gannsix (SELECT): cTpykTypa 3amnpoca, opraHu3aius cBsizeil B

SQL. 3arpocax, arperipoBaHUe TAaHHBIX B 3aIIPOCax, BIOKEHHBIE 3aIIPOCHI.

Tema 4 ®opmupoBanue 6a3bl JaHHbIX B cpene CYB/, 3arpy3ka TeCTOBBIX JTaHHBIX.

Peanusauus Hasznauenue npencrasnenuii. Coznanue u Moaudukanus. OrpaHuueHHs.

npoekTa 6a3pl | OOHOBJIEHME ¢ TOMOMNIbIO MpecTaBieHuil. Pa3paboTka Tpurrepos. Vcnons3oBanue

JAHHBIX B TPUITEPOB NPU peann3aunu OU3HEC-TOTUKHU MpeaAMeTHON obnactu. CHHTaKcHC

cpene CYBJ/I. | xpanumbix npornenyp. Pazpabotka mpouenyp.

Tema 5. CereBble cTaHAapThl. ApXUTEKTYpa U Tomosiorus cereil. KimmeHnt-cepsepHas MOJENb

MHoOroypoBHe | 1 OJHOPAHIOBBIE CETU. YPOBHH MoJenu. CTaHIapTHBIE CTEKH POTOKOJIOB.

Bble Moesin. | COOTBETCTBUE CTEKOB MPOTOKOJIOB YpoBHAM Mojeiau OSI. OCHOBHBIE CEPBUCHI U

Anpecanusi. nportokoiibl. Tunsl aapecoB. @usnueckuii (MAC-anpec), cereBoii (IP-agpec) u
cuMBOJIbHBIN (DNS-ums).

Tema 6 CereBble onepalnoHHble cucTeMbl. CpecTBa yIpaBiIeHUs, aHAIN3a U

I[Iporpammuo | MoHUTOpUHTa. COBPEMEHHBIE CETEBBIE TEXHOJIOTHH.

e

ol0ecreyenue

KOMIIbIOTEPH

bIX CeTeH.

HasBanmue

aucummabl | KpeaTuBHOE MbIIIEHHE MeHeKepa M CHCTEeMHOe YIIpaBJIeHHe co001ecTBaMHi

Kadenpa Kadenpa cepBucHoi 1 KOHPECCHO-BHICTABOYHON JESITENbHOCTH

Hean CdopmupoBaTh y 00ydaromuxcsi KOMILUIEKCHYIO CUCTEMY 3HAHUH B 001acTH

OCBOEHMA CO3/IaHUS U CUCTEMHOTIO YIIPaBJICHUs COOOIIECTBAMU, MHCTPYMEHTOB U TEXHUK

JUCIHHUILUIMHBI | Pa3BUTHS KPEATUBHOTO MBIIIICHUS MEHEIDKEPA.




CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

Tema 1 TBopuectBO VS KpeaTuBHOCTB: 10MaeM cTepeoTunbl. Mo3r U HEMpOHay4HbIE
YupajeHue | MOAXObI K KpEaTUBHOCTU. MeHTabHbIE MAOIOHBI U KOPUAOPHI MBIIUICHUS.
JIMYHOM Monenu HecTaHAAPTHOTO MBIIIJICHUS: CTPATETUH T€HUEB. TEeXHUKHU pa3BUTHS
KPeaTHBHOCT | JUYHOM KPEATUBHOCTH. TE€XHUKHU JIATEPAIIBHOTO MBILUICHUS. «JIpy3bs U Bparn»
bI0. KpeaTUBHOro MbluieHus. rpsl pasyma: naidxaku Juist pa3BUTHS KPEaTUBHOCTH.
Tema 2 WuHoBaum B OM3Hece Kak pe3yibTaT KpeaTUBHOT'O MBIIIICHHS. «Bparun»
VYnpaijieHue | KOMaHAHOW KPEAaTMBHOCTH MJIM KAaK CO3JaTh CTUMYJIUPYIOIIYIO cpeny. KpeaTtuBHbII
KPeaTHBHOCT | IPOLIECC B TPYIINE U TEXHUKHU ero (pacunuraruu. KpearuBHas MeTo10710THs

bI0 KOMaH/bI.

«TPU3». KpearuBuas meronoinorus «JlatepansHoe MpinuieHue». KpearuBuas
Meroponorus «Juzaiin-meinuienney. Kpearusnas metononorust KCRAFTY.

Tema 3 [Torpyxenue B npeamer. YTo Takoe COOOIIECTBO, TUIIBI, KU3HEHHBIN ITUKIL.

Cosnanne busHnec-3a1aum, KOTOPBIE MOXKET peliaTh coo0mecTBo. OpeMBOPK I YIIpaBICHUS

NnpoToTHINA COO0O0IIeCTBOM, aIrOpUTM 3amycka. MccnenoBanue aynutopuu. BoisiBneHue

coodmecTBa. | morpedbHocrteit. [Ipoduns kiroueBsx yuacTHUKOB. Llenu coobmectsa. LlenHocTu u
MOPTPET UACATHHOTO YJaCTHUKA. DIIEMEHTHI coo01ecTBa. COBMECTHBIHN OIIBIT.
Crpykrypa u ynpasinenue. bpenn u npoasmxkenue. [Ipesenranus npororuna
dbokyc-rpynmne. [Ipurnamenue x ygacturo B pokyc-rpynne. CiieHapuii IpoBeICHHS.
Follow-up.

Tema 4 3amyck KOMMYyHHKamoHHOM 1aTtdopmbl. Co3ianue u opopmiieHue miaThopMsl.

CucremHoe Konrentnas marpuna. [Ipurnamenue yuactHukoB. [Iponecc mpuBeTcTBUS

ynpaBJieHHe HOBHUYKOB. [loAroToBKa repBoro uBeHTa coodIIecTBa. JKOHOMHKA BIIEUATICHHIA.

coo0mmecTBOM. | [IpuHIUIIEI co3manus MBEHTOB. [loroTOBKA M IPOABMKEHHUE COOBITHS.
[Ipe3enTarnus npoToTuna cooOIiecTBa U KOHIENINHN IEPBOTO UBEHTA: TEXHUKH,
WHCTPYMEHTHI U 0cOOeHHOCTH. THCTPpYMEHTHI ISl JalTbHEHIIIETO Pa3BUTHS U
CUCTEMHOTO yIpaBjieHHs cooOuiecTBOM. THCTpyMeHTHI pOABMKEHUS CO00IIeCcTBa
B 1IU()pOBOH cpefe.

Ha3Banue

JUCHMIIIMHBI MaTtemaTH4decKHe METOAbI MPOrHO3UPOBAHUA

Kadenpa Kadenpa npuknagHoit MaTeMaTUKi U SKOHOMHKO-MaTEeMAaTHYECKUX METO/IOB

Hean Pa3ButHe u yriyOieHnve 3HaHUN, yMEHUH U HaBBIKOB OakanaBpuara 1o

O0CBOEHUS HCII0Ib30BAHUIO OCHOBHBIX 9KOHOMETPUUYECKUX METO/I0B, IPUMEHUTEIBHO K

JUCUMILUIMHBI | IPOTHO3UPOBAHUIO.

CTPYKTYPA U1 COAEPKAHUE JTUCIUITIJIMHBI

Tema 1 Tema
1. OcHOBHBIE
MOHATHS.

HccnenoBanue: pe3yabTaThl, HOPsA0K MposeneHus. Knaccupukanus MeTo1oB
uccienoBanys. Monens: noHATHE, BUABL. UYUCIIO: MOHATHE, BUABI KA.
3aBUCUMOCTh IIOKa3aTeNel U 3aBUCUMOCTb BPEMEHHBIX psiioB. Koppensauus
IIPU3HAKOB Pa3HbIX IIKAJ, rpadu4ecKue U pacu€THbIC MOJIEIH.

Tema 2 Tema
2. TpennoBasi
MO/I€JIb.

I'padmueckoe mpencraBaeHNe TMHAMUYECKOTO Psiia, OCHOBHBIC MOHSATHUS TPEHIOBOM
MOJEIIH, TOPSIA0K MoJienupoBanus. [IpenBapuTenbHblil aHAIN3 psiia, pa3pbiBbl U
BBIOpOCHL. CrIOCOOBI ONpeieNieHus THIa TPeH1a. BUabl TpeHI0B, UX
MHTepnpeTanus. MeTox nocTpoeHus KaHaia psjaa. ArperupoBaHue psja, Kak
CPEJICTBO OMpEJIETICHUsI TPEHA.

Tema 3 Tema

[TonsiTue crimaxkeHHoro psaa. ['paduyeckoe criaxuBanue. MeTo CKOIb3sIeh

3. cpenueii. CriocoObI orpeieIeH sl epuoia IUKIa. DKCIOHEHIIUATBHOE
CriaaxxuBaHme | CriIaKHBaHue. MeaunanHoe criaxuBaHue. [I[porHo3upoBaHue Ha OCHOBE
pﬂ}.]OB. CIJIA’)KCHHBIX p}II[OB.

Tema 4 Tema
4. PacueTHoe
MO1eJTMPOBaH
ue psajaa.

Kpurepuu coorBerctBus TpeHaa ucxoausiM qanabiM. MHK. Cpenctsa MS Excel
JUISL TTapaMeTpU3alu TpeHaa. Moenn ce30HHOCTH: aJIMTUBHAS,
MYJIbTUIUTMKATHBHAS CE30HHOCTh, MPOYHE MOJIEITH. 3aa4i aHaJIi3a psijia OIIMOKH,
anpUOPHOE U anocTepuopHoOe olleHMBaHue. [lokazaTenn TOYHOCTH MOJIEIH.
To4euHblil 1 UHTEPBAIBHBIN TPOTHO3.




Tema 5 Tema
5.
Perpeccuonna
1 MOJEJIb.

Perpeccuonnas cBsi3b MexAy BpEMEHHBIMU psiiamu. [Iprmepbl perpecCHOHHBIX
3aBucuMocTei. Pacuér mapamerpoB perpeccuu. CpoiictBa onieHok MHK. Perpeccus
C TeTepO- U TOMOCKEAaCTUYHBIMU OCTaTKaMu. Perpeccusi ¢ aBTOKOppeIupOBaHHBIMHU
ocTaTkamMu. ABTOoperpeccus. PerpeccCuoHHbIE MOJETU C IEPEMEHHOMN CTPYKTYpOU
(puxTuBHBIC IepeMeHHbIe). Henmuuelinas perpeccus u e€ auHeapusanus. Monaenb
MPOU3BOICTBEHHOHN (QyHKIHMH. OnpeeneHue napaMeTpoB Mojaenu. Pacuer
BOXHEHIIINX TMOKa3aTeNlel IeITeIbHOCTH Ha OCHOBE MMPOU3BOICTBEHHON (PYHKIIUU.
[IporHo3upoBaHre Ha OCHOBE MPOU3BOACTBEHHON PyHKIMU. KoMITbroTepHAast
peann3anus pacueToB. OLieHKa KauecTBa IPOrHO30B. AHAJIN3 BO3MOYKHOCTEN
IIPOrHO3MPOBAHUS HA OCHOBE PETPECCUOHHBIX MOJIEIEH.

Tema 6 Tema
6.
MaTtemaTuuec
Koe
MPOrpamMMHpo
BaHMe.

[InanupoBaHue ¥ IPOrHO3UPOBAHUE PE3YyJIbTATOB BHIIIOJIHEHHUS IIAHA.
XapakTepruCTUKN YyBCTBUTEIHPHOCTH IIJIaHA K U3MEHEHHUIO YCIIOBHH €0 pean3aluu
148 XapaKTepI/ICTI/IKI/I yCTOﬁ‘IHBOCTH IIJ1aHa HpI/I NU3MCHAIOIIUXCA yCJ'IOBI/IHX.
JIBOWICTBEHHBIE OIIEHKH B ONITUMAaJIbHOM IUIaHupoBaHuu. [TapameTpuzamus Moaemnu.
Pacuer onTumanbsHOro 1miaHa v 3ajada napaMmeTpuuecKkoro NporpaMMHUpPOBAHHUSL.
I'paduaeckas u pacueTHast HHTEpIIpeTanys 3aaaun. KoMmproTepHas peanu3arus
pacueTra XapaKTepUCTUK YyBCTBUTEIBHOCTH U YCTOMYMBOCTH IUIaHA. AHAIIN3
BO3MOXHOCTEW METOIOB. /[MHAMUYECKOe MPOrHO3UPOBAHUE.

Tema 7 Tema

Jlornueckasi 1 BEpOsITHOCTHAs CBsA3b cOOBITUH. [lepeBo 1eneil. TexHnka mocTpoeHus

7. CeteBoe MIPOTHO3HBIX ClieHapueB. KoMIbIOTEpHAs peanu3anys pacyeToB U aHAJIN3
MOeJTUPOBaH | Bo3MokHOCTeH. CereBoe mianupoBanue. OntuMmusanus miaHa. Jlunamuueckoe
ue. HOPMHPOBAHHUE.

Tema 8 Tema | DkcnepTHOE IPOrHO3HOE OLleHMBaHKe. OIMHOYHAS U TPYIIIOBAs IKCIEPTH3A.

8. [TpobGnema coBMECTUMOCTH MHEHHUIM U METOIbI coBMeneHus1. Meton lendu u
JKCHepTHbIE | CTPYKTYpa OpraHu3alluy SKCIEepTU3bl. 3aJada o auaepe U meroa bepxa. Pacuer
MeTO/bl. BECOB JIOMUHUPOBAHUS IKCIIEPTHHIX 00beKTOB. KoMmbloTepHas peann3anus

pacueToB. AHaIU3 BO3MOKHOCTEN METOOB.

Tema 9 Tema

[Tonsitue cnydaitHoro yucna. [IpuHuunel 1 nopsaaok moaenupoBanus. [Tonstue

9. cucreMbl MaccoBoro oociyxuBanus (CMO). OCHOBHBIE XapaKTEPUCTHKH
Mmutanmuonn | komnoneHT CMO. Bosmoxxnoctu MS Excel nist mogenupoBaHus.
oe
MOJeJTHMPOBaH
ue.
Ha3Banue
JUCHMIIIMHBI MaTtemMaTH4YeCcKHE MOJ€JIM MUKPO- 1 MAKPOIKOHOMHKH
Kadenpa Kadenpa npuknagHoit MaTeMaTUKi U SKOHOMHKO-MAaTEeMAaTHYECKUX METO/IOB
Hean dopmupoBaHue y 00ydarouXcsi TEOPETUYECKUX 3HAHUM U IPAKTHUECKHUX HABBIKOB
OCBOCHHS pelIeHrs HEKOTOPBIX IKOHOMUYECKHX 3314, ((OpMHUPOBAHKE HABBIKOB aHAIIN3a
JAMCUMILUIMHBI | MOJIETIEH MAaKPOIKOHOMUYECKUX U MUKPOIKOHOMHUYECKUX CHUCTEM, IEMOHCTPALIMS
CrIoc000B MPUMEHEHUS YKOHOMHUKO-MAaTEMATHUECKUX MOJIENICH B TIPUKIIATHBIX
HCCJIETIOBAHMSIX U TEOPETHUECKUX paboTax.
CTPYKTYPA U COAEP KAHUE NNCHUIIJINHBI
Tema 1 O030p KIIOYEBBIX MOJIENIEH MUKPO U MaKpOAIKOHOMUKH. CII0KHOCTD
BBenenue. SKOHOMUYECKHX MPOLIECCOB U sABJIIEHUN. CIly4ailHOCTh U HEOIIPEAECIIEHHOCTD B
OcHoOBHBIE SKOHOMHUYECKOM Pa3BUTHH. DTalbl IOCTPOCHUS MOJIEIEH.
MOHATHS.
0630p
KJII0YeBbIX
MojaeJiei
MHMKPO 1
MaKpPOIKOHOM

HKH




Tema 2 Poanb
ONTUMM3ALMHI
B
IKOHOMMYECK
oii Teopuu.
O030p
OCHOBHBIX
NPOU3BOJCTBE
HHBIX

dyHKumit

CriocoOblI perieHust ONTUMU3AMOHHBIX 3a/1a4 B 9KOHOMUKE. CBOHCTBA
MaKpOIKOHOMHYECKHX ITPOM3BOACTBEHHBIX QyHKIMH. /IByXpakTopHbIE
npou3BojicTBeHHbIe pyHKIMK: pyHKIM JIeonTheBa, pyHkuns Kod6a-/yrnaca,
nuneriHas Gynkius, Gpyakaus CES.

Tema 3
3amaua
norpeoduTeJIs.
Maxkcumu3an
us
MOJIE3HOCTH
norpeoduTeJs.
DOyHKIUHA
MOJIE3HOCTH U
CIocoObI UX
MOCTPOEHMUS.
9J1aCTHYHOCT
b CIIpPoca Mo
1eHe U 10X01y

MopenupoBanue noBeaeHus morpedutesns. yHKIMK TOJIE3HOCTH U CIIOCOOBI MX
noctpoenus. CBoiicTBa GyHKIMH OO KeTHOTO orpannueHus. [Tonck
ONTUMAJILHOTO PELICHUS aHATUTUYECKUM U TpaguuecKuM crocobamu.
DIacTUYHOCTD CIPOCa MO LEHE U TOXOY.

Tema 4
JIBOMCTBEHHO
CTh B 3aJa4e
BbIOOpA.
MunuMu3anmu
sl pacxo/1o0B.
YpaBHeHue
Cayukoro

JIBOWCTBEHHOCTH B 3a/1aue MOTPEOUTETHCKOTO BBIOOpa. Y paBHeHHe CIIyIIKOTO.
Dddekt noxona u 3¢ ekt 3amenieHus mo Ciaynkomy u XUKCy. AHAIN3 U3MEHEHUH
0J1arocoCTOSTHUS OOIIECTBA B CBSI3U C SKOHOMHYECKIUMH U3MEHEHHSIMH B
oTpeOIeHUH.

Tema 5
3agaua
NMPON3BOJAUTE
Jsl.
IToBenenue
¢upm Ha
KOHKYPEHTHBI
X pbIHKaX

3amava MaKCUMHM3aluu NpuoObUM pousBoauteneM. IloBenenue pupm Ha
KOHKYPEHTHBIX pbIHKaxX. THIIbI MPOU3BOACTBEHHBIX (QyHKIUH. [Ipon3BoACTBEHHOE
MHO’KECTBO.

Tema 6
Mopaeau
B3auMoaeicT
BHSA
norpeoduTeseH
"
NMPON3BOJAUTE
Jei

Mognens cipoc-ipeasioxkeHue. M3nuiex notpedurens u mpou3BOIUTENS.

Tema 7
Mopean
o0MeHaA.
Oo01ee
IKOHOMMYECK
oe

ITonck paBHOBECHOM LIEHBI B 3KOHOMHUYECKOM cucteme. [IoHATHS paBHOBECHOTO U
ONTUMAaJIBHOTO pacnpezenenus. Ilonck cocrosnusa paBHoBecus. PaBHOBecue o
Banbpacy.




paBHOBecHE.

PaBHoBecue
no Bajabpacy
Tema 8 Onpenenenne A-D paBHoBecus. [Tonck HeoOXOUMBIX YCIOBHM CyIIECTBOBAHUS
Mopeab ontumyma B Mojienu A-D.
Arrow-
Debreu
Tema 9 Mopens Conoy. Moaenb Cosioy B OTHOCUTENBHBIX NTOKA3aTeNsAX. AHAIN3 MOJIEIN.
JImnamuueck | Heoxnaccuueckas Mozenb pocta. [loMck onTUMaIbHOTO pEIIeHUsI U COCTOSIHUS
e MOJIeJH. paBHOBecus (steady states).
Mogeanb
Couoy.
Heoxnaccuue
cKasi MoJeJIb
pocTa
Tema 10 VYpaBHenue bennmana. J[nuHamMuyeckoe IpOrpaMMUPOBAHUE B MAKPOIKOHOMHUKE.
YpaBHeHue Mopenu 3KOHOMHUYECKOTO POCTa ¢ JUHAMUYECKUM MPOTPaMMHUPOBAHUEM.
beanmana.
JAnnamu4yecko
e
NMPOrpaMMHPO
BaHHE B
MaKpPOIKOHOM
HKe
HasBanmue
JUCHUIIJINHBI MaTtemMaTH4YecKHe OCHOBLI aHAJIHN3A JAHHbIX
Kadenpa Kadenpa npuknagHoit MaTeMaTuky 1 SKOHOMHUKO-MaTeMaTUYECKUX METOIOB
Hean [IpencraBuTh 00yUYAIOIMIUMCST METOIBI U CPECTBA aHATTN3a JAHHBIX, PA3BUTh
0CBOEHUA HaBBIKM IPUMEHEHUS METO/IOB aHAJIN3a JAHHBIX JUIS PELICHUs MPUKIIAIHbBIX 3a/1a4.
AMCHMUILINHBI
CTPYKTYPA U COAEPKAHUE NNCHUIIJIMHBI

Tema 1 [TocranoBka 3anaun MammHHOTO 00yueHus. Knaccel 3anau. [Ipumepst 3aagay. Tumbl
IMocTanoBKa | JaHHBIX U METOJBI UX 00paboTku. KoMmbloTepHBIE CpeAcTBa aHATN3a JAHHBIX.
3a1a4u
00yueHus mo
npeneaeHTam.
CpencrBa
aHaJM3a
AAHHBIX
Tema 2 [TakeThl aHanM3a JaHHBIX B A3bIKe porpammupoBanus Python. Onepanuu Han
IepBu4HbBII MacCHUBaMU JaHHBIX. MeToJ1bl U3BJICUEHUS JaHHBIX. MHIeKcalus TaHHbIX.
" ['pynnupoBka naHHbiX. CTaTUCTHYECKHUE METOIbI aHAIN3a JaHHBIX. OCHOBHbBIE
BU3YAJIbHBIH | CITIOCOOBI BU3YyalIM3alliy BEIIECTBEHHBIX MPU3HAKOB. METOAbI BU3yaln3aluu
aHa/u3 KaTeropHaJIbHbIX PU3HAKOB. BU3yann3anus OCHOBHBIX CTaTUCTUK IPU3HAKOB.
JAHHBIX MeTob1 3aI0THEHUS POITYCKOB B IaHHBIX. MeTOAbI 0OHApYXKEHUSI U 00pabOTKU

BBHIOPOCOB.
Tema 3 Teopernueckoe 000CHOBaHKME MOJIENIN JIMHEHHOH perpeccun. Monenb
JIuHeiinbIe JIOTUCTUYECKON perpeccui. Mozellb MHOIOKJIACCOBOM JIOTUCTUYECKON PETPECCUM.
npeackasartesa | O600IeHHbIE TUHEHHBIE MOEIU. MeTo bl 00yUeHHs TMHEHHBIX Moienel. MeTton
bHbIE U OTIOPHBIX BEKTOPOB. OCOOCHHOCTH MPUMEHEHHUSI TIMHEHHBIX MOJIeNIel B 3ajauax
NMPOTHO3HbIE | IIPOTHO3UPOBAHMSL.

MO/ €eJIH




Tema 4 O060011eHHbIH MeTpuUeckuil KiaccupukaTop. Buasl GyHKINI paccTOSHUS B

MeTpuyeckue | MPUKIATHBIX 33Ja4axX aHAIM3a JaHHBIX. YacTHbBIE Cllyuan METPUYECKUX aJITOPUTMOB

MeTObI B 3aj1auax KJaccu(UKALUU PErpeccuu: MeTo1 OMMKalIIMX coceieil, MeTo ] OKHa

MAaIIMHHOI O [Tapzena. [IpoknsiTue pasMepHOCTH.

00yueHust

Tema 5 bunapnoe pemaroiee nepeBo. Beibop kpurepust HHQOPMATUBHOCTHU B 3aJa4ax

Jlornyeckue | KIacCU(HUKAIMU U PEerpeccuu. AJrOPUTMBI IIOCTPOCHUS PEIIAOIIETO JepeBa.

AJITOPUTMBI Onpenenenre Habopa MpeAUKaTOB JUIs peratoniero aepesa. O0paboTka mpomycKkoB

MAIIMHHOTO B PEILIAIOLIEM JiepeBe. MeToAbl KOAUPOBAHMSI KaTETOpUaIbHbIX IEPEMEHHBIX.

o0y4eHust Teopema Konnopce. Meroa 6arrunra bpeitmana. Meton ciiydaiiHbIX
noxnpoctpanctB. Cirydaiinsiii nec. Anroputmsl AdaBoost u LogitBoost. Anroputm
rpaJueHTHOTrO OycTHHTa. BBIOOp (hyHKIIMM MOTEPH B aITOPUTME TPATUESHTHOTO
OycTHHTA.

Ha3Banue

JUCHMIIIMHBI MarteMaTH4YecKHe MAKeThI NPUKJIAAHBIX MPpOrpaMmm

Kadeapa Kadenpa npuknagHoit MaTeMaTuKi U SKOHOMHKO-MAaTEeMAaTHYECKUX METOJIOB

Hean O3zHakoMJIeHHE ¢ TpadUYeCKUMU, AHATUTUYECKUMHU U BBIUHCIUTEIbHBIMU

OCBOCHMS BO3MO>XHOCTSIMU COBPEMEHHBIX KOMIIBIOTEPHBIX MaTEMATUUECKUX CPE] B

AUCHUTIUIAHBI | IPUMEHEHHUH K Pa3JIMYHbIM 00JIaCTSAM MPUKIIATHON MAaTEMAaTHKH, a TAaK¥Ke
yri1yOJieHHOE U3y4YeHHE PUHIUIIOB TOCTPOCHUS U (PYHKIIMOHUPOBAHHS CUCTEMBI
Wolfram Mathematica.

CTPYKTYPA U COAEP KAHUE NNCHUIIJINHBI

Tema 1 Oob1ee npezacrabienre 0 GyHKIMOHUPOBAHUU U BOZMOXKHOCTAX cucteMbl Wolfram

O6mwmii 0630p | Mathematica. OG1iee npeacrasieHre 0 GyHKIMOHUPOBAHUN M BO3ZMOKHOCTSIX

CHCTEM cuctembl MatLab. CpaBHUTENBHBIN aHATN3 BO3MOKHOCTEH MPOrPaMMHBIX

KOMNBIOTEPH | IIPOAYKTOB.

ol ajaredopbl.

Tema 2 HopmaiibHable BbIpaKeHMS U BbIpaKE€HUs TUIIA aToM. [IpaBuiia oacTaHOBKU U

OcHOBHBIE corocTaiieHue maonony. [IpaBuna BerarcaeHUs BRIpaXKEHUH.

NPUHIUTBI

Wolfram

Language.

Tema 3 CumBossl 1 niepeMenHsble. Onepanus npucBanBanus. Onepanys CpaBHEHUS.

OnemenTapH | Jlornueckue onepatopsl. Y ciaoBHbIE oniepaTopsbl. LIMKIIbI.

ble ONepanmu.

Tema 4 Crucku Kak CTpyKTypa XpaHeHHsl TaHHBIX. | eHepupoBanue cnuckoB. Pabota co

Cnucku. CIHMCKaMH, OOpalleHue K 31eMeHTaM CUCKOB. CIIUCKHU CIIOKHOW CTPYKTYPHI.
Pabota ¢ Heckonpkumu crimckaMu. COPTUPOBKA CITUCKOB.

Tema 5 [TpaBuna u mabnonsl. Berpoennsie GpyHKIum, padoraromuye ¢ madaoHaMH.

IIpaBuia, Oyukuuu. [pumeps! GpyHKIMA 01HOM TEpEMEHHON U MHOTHX MEPEMEHHBIX.

A0JIOHBI H [eperpyska ¢pynkuuit. ['panyssuus koga. AHOHUMHBIE QyHKIUH. OYHKIUY C

pyHkumnu. Heo0s3aTeNIbHBIMHU apTYMEHTAMHU U OMIIHUSIMH.

Tema 6 @yHKIUH BHICOKOTO paHra. [IpuMeps! GyHKINH 1711 peaau3aiu

@OyHKIMOHAT | (QYHKIMOHAIBHOTO CTHIIS IPOrPAMMUPOBAHMUSL.

bHOE

NPOrpaMMHUpPoO

BaHHUe.

Tema 7 YnakoBaHHbIE MAaCCUBBI, BeKTOpH3aus. I (HEeKTUBHOE UCTIOIb30BaHUE

TexHuku (YHKIMOHATBHOTO CTUJISL TpOrpaMMupoBanus. CTPYKTYpHBIE OTIEpalty.

HANMCAHMS XBocroBas pekypcusi. CBs3Hble cIUCKU. Memon3anusi.

3} PeKTHBHBI

X IporpamMm.




Ha3zBanmue

JUCHMIIIMHBI MO):[e.]'[I/I YupaBJ/ieHUdA 10X0AaMHU

Kadeapa Kadenpa npuknagHoit MaTeMaTuKi U SKOHOMHUKO-MAaTEeMAaTHYECKUX METOJIOB

Heas N3y4uuth TeopeTudecKue U MpaKTUIECKUE BOIIPOCHI, BOSHUKAIOIIHME B ITPOLIECCE

OCBOEHMA pelIeHNs COBPEMEHHBIX 3a]a4 YIpaBIeHUS T0X0IaMH.

JAUCIUTLTHHBI

CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

Tema 1 O0630p 3a1a4 ynpaBieHUs 10X0/1aMH; UCTOPHS BOSHUKHOBEHHUS U PAa3BUTHS 3a/1a4

IIpoucxoxkaeH | yrpaBlIeHUs JOXOJaMHU, 00IaCTH UX MPUMEHEHHUS; CTPYKTYpa 3a/1a4 YIpaBJIeHUS

ue 3a1a4 JI0X0J1aMH; OCHOBHBIE ONPEEIICHUS.

ynpaBJieHUs

A0XO0AaMHU,

o0J1acTH MX

NpuMeHeHHusl,

CTPYKTYypa

3ajad.

Tema 2 OpnopeiicoBble MOAENHU: TIpeiebl OpPOHUPOBAHUS, YPOBHU 3aLIUTHI, BUIbI

3agaumn BJIOXKEHUI; MOJienb JINTTABY I JUIsl IBYX IIEHOBBIX KJIACCOB; ABPUCTHUECKUE

KOHTPOJIA Mozenu 17 Heckonbkux kKiaccoB EMSRa u EMSRb; yuer noBenenus

Npoaax nokynareseil. CeTeBble MOJETH: IeTepPMUHUPOBAHHAS JIMHEHHAsE MOJIEIb,
CTOXAaCTHYEeCKasl HEeIMHEWHas MOJIeNb, CTOXacTUYecKas IMHEHHas MOJIEIb.
IIpenmyiiecTBa 1 HEAOCTATKU MOJEIIEN

Tema 3 3aauu BOCCTAHOBIIEHUS CIIPOCA 0 [IEH3YPUPOBAHHOMN BBIOOPKE; SBPUCTHUECKHE

3agaun aJITOPUTMBI JIJIsl BOCCTAHOBJICHUSI cripoca; MeToJ projection-detruncation (PD),

NMPOTHO3MPOB | METOJ expectation-maximization (EM), MeTon MmakcuManbHOTO MpaBaono1o0us

anus cnpoca | (LM).

Tema 4 MatemaTnueckoe MOJEIUPOBAaHHE CBEPXJIMMUTHBIX MPOAaX (0BepOyKHHTa) B

3agaumn YIIPaBJICHUH 10XO0/IaMU; IPUMEP peau3alluy MPoLecca CBEPXJIUMUTHOTO

CBEPXJIMMHUTH | OpOHHPOBAHUS B I€ATEIHLHOCTH aBUANIEPEBO3UNKA (aHATU3 SKOHOMHYECKOI

oro 3G EKTUBHOCTH, TPOOIEMBI IPH MPAKTHUECKON Pean3alun).

OpOHUPOBAHM

|

Ha3Banue

aucnumnabl | HenpepbIBHBIE H JUCKPETHbIE MaTeMATHYeCKHE MOJIE/IH B JKOHOMHKE

Kadeapa Kadenpa npuknagHoit MaTeMaTuKi 1 SKOHOMHKO-MAaTEeMAaTHYECKUX METO/IOB

Heas [IpencraBuTh 00YJarOMIUMCS apCeHAN CPECTB MATEMATUYECKOTO MOACTHUPOBAHUS

OCBOEHMA 3aJ1a4 SKOHOMHKH M YIIPaBIIEHUS, BO3MOKHOCTEH U OCOOCHHOCTEN UX MPUMEHEHUS

JUCHHUILUIMHBI | B KOHKPETHBIX CUTYAIUSAX JUTSI TATBHEHUINET0 YriIyOJIeHHOTO aHaIi3a mpooiem,
MMOCTAaHOBKH U 00OCHOBAHHUS 3a/1a4 HAYYHOU M MPOEKTHO-TEXHOJIOTUYECKOM
NeSITeIbHOCTH B CAMOCTOSITEIIbHON MUCCIIeI0BATEIbCKONW paboTe; 03HAKOMHTD
OCHOBHBIMH THUIIAMU MaT€MaTUYECKUX MOJENEel; C 0COOEHHOCTSIMH SKOHOMHYECKUX
U3MEPEHUH; C MAaTeMaTHYECKUMHU OCHOBAMH HETIPEPBIBHOCTH; C
nuddepeHIMaTbHBIMUA YPaBHEHUAMU KaK HHCTPYMEHTOM MOJETMPOBAHUS; C
BapHAIIOHHBIM UCYUCIICHUEM KaK HHCTPYMEHTOM MOJICTUPOBAHUS OMITUMATBHBIX
CUTYaIUi; C MpUMEpaMU MMOCTPOCHUSI U aHAJIN3a HETIPEPhIBHBIX MAaTEeMAaTUYECKUX
MOJIEIIEN.

CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI
Tema 1 1. JInHEMHBIM BEIIECTBEHHBIM WJIM KOMIUIEKCHBIM IPOCTPAHCTBO 2.
J1eMeHThI Hopmuposannoe npoctpanctBo 3. Merpruueckoe nmpoctpancTBo 4. banaxoBo

(pysHkuuonanb

npocTpaHcTBO 5. EBKIMIOBBIM NMPOCTpaHCTBO 6. ' Mi1p0epTOBO NPOCTPAHCTBO




HBbIX

NPOCTPAHCTB

Tema 2 1. denbra-¢pynkuus Hupaka 2. O600meHHbIH psag Pypbe 3. TpuroHoMeTpuyecKuii

Passio:xenue psan @ypre

¢yHkuum B

psan Pypbe

Tema 3 ®ypoe | 1. [TocranoBka 3agaun 2. CUMMETPUYHOE U ACUMMETPUYHOE NMPECTABICHUS

npeodpa3zoBan | npeodpazoBanus Pypoue 3. YactHble ciydan npeodpazoBanusa Oypne 4. CBoicTBa

ue npeobpazoBanust Oypre 5. DHEPreTHUeCKUuil CIIEKTP U 3aKOH COXPAHEHUS SHEPTUU
(madopmarun) 6. [peodpazoBanne Dypbe «HEMPABUIBLHBIX» (YHKITHI

Tema 4 1. luckpetHslii curnan 2. JInHeiHOE MPOCTPAHCTBO pelIeTyaThiX GyHKIUN 3.

JAuckpernoe Pasnoxxenue pemerdaroit ynkuuu B psg Oypee 4. AnbTepHATUBHBIE CITOCOOBI

npeo0pa3oBaH | 3aIIMCHU IIPEICTABICHUS TUCKPETHOU MTOCIIEN0BAaTENbHOCTH psatoM Pypee 5. HacTora

ue Dypoe HarikBucra n Teopema KorenpHukosa

Tema S 1. Monens cucreMsl 2. Buasl Mmatemarnueckux mozenei 3. Oneparop MoJenu U ee

OcHOBHBIE ycToiuuBocTh 4. JInHeiHble 1 HeTMHeHbIe crucTeMbl 5. BecoBast pyHKuus

TMOHATHSA OJTHOMEPHO TMHEWHOM cucTeMbl 6. BecoBas (yHKIMS MHOTOMEPHOI TUHEHHOM
cuctemsl 7. Jluddepennnansubie cuctemsl 8. CTallnoOHAPHBIE CUCTEMBI 9.
[lepenarounas pyHKIMS CTallMOHAPHOM TUHEWHON cucteMsbl 10. YacToTHas
XapaKTepHUCTUKA CTAllMOHAPHOM JTUHEHOU cucteMsl 1 1. JInneitnbie
muddepeHnmanbabie cucteMsl 12. BecoBast GyHKIMS TMHEHHON
muddepennmanbaoi cucteMbl 13. OnpeneneHue BecoBOM (yHKIIMM HAa OCHOBE
conpspkeHHOH cuctemsl 14. Ilepenarounas pyHKIMS CTAlMOHAPHON TMHEHHOM
cuctemsl 15. CocraBnenue auddepeHImaibHOT0 YPaBHEHHS 110 IepeaTOuHOM
byHKITIN

Tema 6 1. Ananorus mexxay GyHKUUsIMU U GyHKIMOHanamu. 2. Bapuanus ¢pyHkiuroHana.

Knaccnuecka | 3. OyHkimoHan ¢ 3aKperuieHHbIMUA KoHIIaMu. 4. OCHOBHas 3a/1aya BapUallMOHHOTO

s 3a1a4a ucuncnenus. 5. Heobxonumoe ycnoBue sxcTpemyma GyHKImoHana. 6. OcHoBHas

BAPUAIMOHHO | JIEMMa BapHallMOHHOTO UcuKciieHus (JiemMma Jlarpanka). 7. YpaBHeHue Oiinepa. 8.

ro Bropas Bapuanus ¢pynkiuonana. 9. JlocraTouHoe ycloBue SKCTpeMyma

HCYHUCJICHHUSA ¢ynkunonana. 10. Ycnosus Jlexxanapa u SAxo6u. 11. [Ipumeps! nuHTErprpOBaHUs
ypaBHEeHUA Dujepa B kBaapaTypax. 12. DyHKIHOHAI, 3aBUCSIIMN OT HECKOJIBKUX
¢ynkuuid. 13. @yHKIMOHAN OT GYHKIUU MHOTUX MTEpeMeHHbIX. 14. OyHKIIMOHAT,
3aBUCSIIUN OT QYHKIMN M UX TPOU3BOJHBIX BBICHIETO MOPSIJIKA.

Tema 7 1. Iunamuueckas mozens Keiinca 2. Mogens CamyanbcoHa —Xukca

IIpumepnl

NOCTPOCHUS

AMCKPETHBIX

MojeJiei

Tema 8 1. Oneparop nara u CBsI3aHHBIE C HUM ONEpaTOpsl 2. Pa3HOCTHBIE ypaBHEHHUS 3.

Pemenne HTepaniioHHBIN C1IOCO0 pemieH s pa3HOCTHOT'O YPaBHEHUS C MOCTOSIHHBIMU

TUCKPeTHBIX | Koddduuuentamu 4. OO1U METO]] pelieHHs TUHEHHOTO HEOTHOPOAHOTO

3aja4 ¢ Pa3HOCTHOTO YPaBHEHUS C MOCTOSTHHBIMH KO3 GUIIMEHTaMH. XapaKTepPUCTHUECKOE

HCMOJBb30BaH | U 00pPAaTHOE XapaKTEPUCTUUYECKOE YPABHEHUS.

HeMm

Pa3HOCTHBIX

YPaBHEeHHUil

Tema 9 z- 1. z-npeoGpazoBanue 2. CoiicTBa z-ipeodbpazoBanus 3. [Ipumenenue z-

npeoépa3oBaH | peoOpa30BaHUs AJIsl PEIICHUS] PAa3HOCTHOTO YPaBHEHHUS

e

Tema 10 1. CnyyaitHast BeTM4YMHA U €€ 3aKOH pacnpeneneHus 2. HauanpHble U IEHTpaJIbHbIE

Beenenue: MOMEHTHI CITy4aifHOM Benn4uHbI 3. XapakTepucTuieckas GyHKIUs CIydaitHON

cJaydaiiHasi

BenuuHbI 4. KyMyIstHTBI (CEMUMHBApHUAHTHI) CIIYIaitHOM BeJIMUMHBI 5. CucTema




BeJIMYHNHA U

CIIy4alHbIX BETUYHUH 6. MOMEHTHI CUCTEMBI CIIy4alHbIX BEIUUYUH 7.

cucremMa XapakTepuctudeckass QyHKIUS U KyMYJISIHTbI CHCTEMBbI CITy4alHBIX BEIUUYUH 8.
CIYYalHbIX HopwmainbsHoe pacnpenenenue
BeJIMYHUH
Tema 11 1. Cnyuaiinas pyHKLUS, 3aKOH paciipenesieHus 2. MOMEHTBI CTOXaCTHYECKOTO
Cayuaiinas npouecca 3. KommiekcHole cinyyaiiibie pyHkuuu 4. CTaTucTUUYECKHE ONepaTopsl S.
bynkuus n Cucrema CTOXaCTHYECKUX MPoLeccoB 6. XapakTepucTuueckas (pyHKIUsA
cucremMa croxactryeckoro nporecca 7. CTailmOHapHbIE CTOXaCTUYECKUE ITPOLIECCHI &.
CIAyYaHHBIX Ileproanyecku HecTalMOHAPHBIE CTOXACTHUECKHE IIpoLecChl 9. Dproauueckue
byHKumii npoueccsl 10. [IpocTeie cToXxacTuyeckne npoueccsl
Tema 12 1. Ilpenen cnyyaitHoit mocnenoBarenbHocTH 2. [Ipenen ciydaitnol ¢pyHkuuu 3.
Ucuucaenne | HenpepsiBHOCTH ciyuaiinoit pynkuuu 4. {uddepenunponanue ciayyaitHon
croxacruueck | Gyakiuu 5. UaTerpupoBanue ciy4aiiHoi GyHKIMN
HX NPOLECCOB
Tema 13 1. IMCKpETHBII CIEKTP CTALIMOHAPHOIO CiIydaiHoro npouecca 2. CnekTpanbHas
CrnekTpajibH | INIOTHOCTh CTAlIMOHAPHOTO CIIy4aitHOro npouecca 3. B3auMHbIi CIEKTpaIbHBIN
bIil AHAJIN3 aHasin3 crannoHapHelx CII 4. CniekTpanbHblii aHasIM3 HectamoHapHeIx CIT
Tema 14 1. CnexTpasnbHas IIIOTHOCTH JIMHEHHOTO MPeo0pa30BaHUs CTAIMOHAPHOTO
JIuneiinsie ciydaiiHoro npouecca 2. Onepanus CriakuBaHHs Kak IpUMEp JINHEHHOTO
npeodpa3zoBan | npeodpazoBanus 3. OuibTpanus cayyaiiHoro npouecca 4. Onpenenenne CKphIThIX
s IIEPUOIUYHOCTEN
Tema 15 1. BpoynoBckoe nBuxkenue 2. Ypasuenue Jlanxkesena 3. J[poGoBoii mym 4.
MatemaTudec | YpaBHeHue CMomyxoBckoro 5. YpaBHenus Konmoroposa 6. IIponeccs! poxaeHus
KHe MOJe/In — rubenu
CTOXACTHYECK
HX NPOLECCOB
Tema 16 1. Croxactuueckoe muddepeHiuansaoe ypapaenne. O0mue cooopaxeHus 2.
Croxactuuec | JIuHeliHasa cucrema 1noj BO3AEHCTBUEM BHEIIHETO BO3MYyLIeHUs 3. Pemienne
KHe CTOXAaCTUYECKUX TU(PepeHIINATbHBIX YPAaBHEHUN: METO/I MaJIbIX BO3MYILEHUH 4.
nuddepennua | YpasHenue dokkepa — [Inanka nmas GyHKIIMM pacpeaeNeHns BEpOSITHOCTEH 5.
JIbHbIE JIuneapusauus HenuHEWHOro ypaBHeHus 6. Ctoxactudeckas JIMHeapu3anus 7.
YpPaBHeHHUs CroxacTuyeckas JIMHeapHu3alysl METOA0M MOCIIeA0BaTENbHBIX NMPUOINKEHHM
Tema 17 1. MuTerpan Uto 2. Muterpan CtparoHOBUYA
CroxacTuuec
Koe
HHTErpupoBa
HHE
Ha3Banue
aucumnabl | IIPOEKT: AJIropuT™Mel ONTHMHM3AIMK Ha Tpadax
Kadenpa Kadenpa npuknagHoit MaTeMaTuki 1 SKOHOMHUKO-MaTeMaTUYECKUX METOJIOB
Hean HauanbHoe popMupoBanue y CTyI€HTa TOYKH 3PEHUS aHATUTHKA, CIIOCOOHOTO
OCBOEHMA cenaTh 000CHOBAaHHBIN BHIOOP METOJI0B, AITOPUTMOB U IPOrPAMMHBIX CPEJCTB
AUCHUILIUHBI | [IPU PELICHUH 33]1a4 Pa3HOT0 THUIIA, YMEIOLETO ONPEAEINTh KPUTEPUU 3TOTO
BbIOOpA U YBSI3aTh NPUHSTHIC PEIICHUS B €JUHYIO CUCTEMY.
CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI
Tema 1 ["amunpTOHOB UK. 3a7a4ya 0 KpaTyaiiiem myTd B rpadge. CummeTpudHas 3aa4ya
3agaua KOMMUBOsKEpa. ACCUMETpUYHA 3a/1ada KOMMUBOSKEPA. AJITOPUTMBI OLIEHKU
KOMMHUBOSI’Ke | HIDKHEW IpaHUIbl 3HAYEHUS 11eJIeBO (PYHKIIMY CUMMETPUYHOM 3a/1a4u
pa. KOMMUBOsKepa. KOHCTpYKTHBHBIE ABPUCTUKH. Y TyUIIAIOIINE 3BPUCTUKH.
AJITOPUTMBI JIOKaIbHON onTuMu3auu. Ainroput™ Jinna-Kepuurana. Anroputm
MMUTALMK OTKUTA.
Tema 2 OcToBHOE 1epeBo. 3a/1aya NOCTPOEHUSI MUHUMAJIBHOIO OCTOBHOTO JIEPEBA.




OcToBHOE

HOCTpOGHI/Ie MHWHUMAJIBHOI'O OCTOBHOI'O JICPCBA KaK 3aaa4a HCJIOYHUCIICHHOT'O

JiepeBo. nporpammupoBanusi. Anroputm llpuma. Anroputm Kpackana. [Ipumenenne
OCTOBHOTO JIepeBa JUIsl pEHIEHMsI 3a1a4i KOMMUBOSDKEpA.
Tema 3 3aja4a HECKOJBKUX KOMMHUBOSIKEPOB. 3a/1a4a HECKOJIBKUX KOMMHUBOSIKEPOB C
3anaua BPEMEHHBIMU OKHAMH. 3a7ja4a HECKOJIbKUX KOMMUBOSIKEPOB C BPEMEHHBIMU
HECKOJBKUX OKHaMH ¢ MUHMMM3allEed CYMMapHOT0 BPEMEHHU Ha BBIIIOJIHEHHE MAPLIPYTOB.
KOMMMBOsI’Ke | 3a7a4a HECKOJIbKUX KOMMHUBOSI)KEPOB C BPEMEHHBIMU OKHAMU C COKPAILEHHBIM
POB. YUCJIOM [TEPEMEHHBIX.
Tema 4 3ajaua KOMMHBOSIKEpPA C 3aBUCUMOCTBIO OT BpEMEHU. AJITOPUTMBI ITOMCKA B
3agaua rIyOWHY U B IIUPUHY. AJNTOPUTM MOMCKA MO JTydy. 3aJjaya KOMMHUBOSIKEpa C
KOMMHUBOSI’)Ke | 3aBUCHMOCTBIO OT BpEMEHH Ha PAa3pEKEHHON MaTPHUILIE PACCTOSIHUI. AJITOpUTM
pac JleWKCcTpbl. AITOPUTM IOKMCKa ¢ Bo3BpaToM. O000IIeHHAas 3a1a4a KOMMHUBOSIKEpA.
3apucuMocTh | O000IIeHHAs 33a/1a4a KOMMHUBOSIKEpa C 3aBUCUMOCTBIO OT BPEMEHHU.
10 0T
BpPEMEHH.
Tema 5 3ajada MapHIpyTU3aLlUU TPAHCIIOPTA C OTPAHUYEHUEM I10 TPY30I0IbEMHOCTH.
3agaun 3aznaya MapuIpyTHU3ali TPAHCIIOPTAa ¢ BpEMEHHBIMU OKHaMM. 3ajada
MapIIPyTH3all | MapLIPyTU3ALMK TPAHCIIOPTA C Pa3/I€JICHHBIMU IOCTABKAMH.
7107
TPaHCHOPTA.
Tema 6 MHorokpurtepuagbHas 3a/1adya MapIpyTH3alul TPAHCIIOPTA C BPEMEHHBIMU
IIpoaBunyThl | OKHamH. Pemienue 3a1a4n ¢ CIOIb30BAHUEM METO/IA B3BEILIEHHOW CYMMBI
e 3a/1a4n KpUTEpHUEB ONTUMHU3AIMU. Perienne 3a1aun ¢ UCTIOIb30BAHUEM METO/1a U3MEHEHUS
MapuIpyTH3al | OrpaHUYEHUN. 3a/1a4a NEPUOINYECKON MapIIPyTU3alUK TPAHCIIOPTa. 3aaada
un MapHIpyTU3ALMHU TPAHCIIOPTA C Pa3/IeJICHHBIMU IOCTABKaMU, BPEMEHHBIMUA OKHAMH
TPAHCHOPTA. | I MHOTHX ITPOJYKTOB C OTPAHUYEHUEM HA COBMECTHYIO IEPEBO3KY.
Tema 7 Pemenne 3anaun MapipyTu3anuy TPAHCIIOPTA C OTPAHUYEHUEM 110
Hetounble IPY30I0ABEMHOCTH C UCIIOIb30BAHUEM I'€HETUYECKOIO U MYPABBUHOIO
AJITOPUTMBI anroputMoB. Pelienrie MHOTOKpUTEpUATILHOM 3314l MaplIpyTU3alUKd TPAaHCIOpTa
pelieHust C UCIIOJIb30BAHUEM I'€HETUYECKOTO U MypaBbUHOTO AJITOPUTMOB. Perienne 3agaun
3aga4 MEePHOINYECKON MapIIPYTU3ALUU TPAHCIIOPTA C UCIIOJIb30BAHUEM THOPHIHOTO
MapHmIpyTH3al | aropuT™Ma Ha 6a3e aJropuTMa Ioucka ¢ 3arpeTaMu.
7107
TPaHCHOPTA.
HasBanmue
auconmauabl | IIpodeccnoHabHbIN HHOCTPAHHBIN A3BIK
Kadenpa Kadenpa anrmmiickoro s3eika Ne 1
Hean JlanbHeliee pa3BUTHE UHOS3BIYHOM KOMMYHHKATHBHON KOMIIETEHLIMH (PEYEBOH,
0CBOEHMS SI3BIKOBOM, COLIMOKYJIBTYPHOM, KOMIIEHCATOPHON M y4eOHO-T103HAaBATEIbHON) B
MUCHMILIHHBI | cepe akaJeMHUECKOro U NpoecCHOHAIBHOTO OOIIEHHS C UCTIOIb30BaHUEM
COBPEMEHHBIX KOMMYHHUKATUBHBIX TEXHOJIOTHH.
CTPYKTYPA U COAEP KAHUE NNCHUIIJIMHBI
Tema 1 JlanbHeliee pa3BUTHE UHOSA3BIYHOM KOMMYHHKATHBHON KOMIIETEHLIMH (PEYEBOH,
OCo0eHHOCTH | SI3BIKOBOM, COIIMOKYIBTYPHOM, KOMIIEHCATOPHOI U yueOHO-TI03HABATEILHON) B
Be/leHUs! cdepe akaIeMHUUECKOro U NpopecCHOHATIBLHOTO OOIIEHHS ¢ UCTIONIb30BaHUEM
O0u3Heca B COBPEMEHHBIX KOMMYHUKATUBHBIX U HH()OPMALIMOHHBIX TeXHOJIOTHI. UTeHue:
npogeccuona | Pa3Burue HaBBHIKOB pabOTHI C AyTEHTHYHBIMU TIPOU3BEICHUSIMU PEUH

JbHOM cepe.
(anru.) Pucku
HA

npeInpusaTHH

. (Hem.) (¢p.)

po¢eCCHOHAIIBPHONW TEMAaTUKH, B TOM YHCJIE C TEKCTOBOW MHGMOpMAIIHEH ,
nosyyaemoi u3 cetu Murepuer. PazBuTrie yMEeHHI YTEHUs TEKCTOB 110 LIUPOKOMY U
Y3KOMY IPOQUIIIO CIIEHUAIBHOCTHU (M3y4Yarolee, 03HaKOMUTENIbHOE, TIOMCKOBOE U
IPOCMOTPOBOE UTEHHE, paboTa CO CIOBapeM, Iepeaada KpaTKOro CoaepKaHus,
10JIpOOHBIH NepecKas, COCTaBICHUE Pa3BEPHYTHIX IJIAHOB U KOHCIIEKTA). Y CTHas




peub: [lnanornueckas ¥ MOHOJIOTHUECKAsi Peyb C HCIIOIh30BAHUEM Hanboee
yIOTPeOUTENbHBIX JIEKCUKO-TPAMMaTHUYECKHUX CPEICTB U MpodeccnoHalbHbIX
TEPMHUHOB B OCHOBHBIX KOMMYHHKATUBHBIX CUTYAIUSIX HEOPDUITUATBHOTO U
odunmaasHoro obdmenus. [Tucemo: JlenoBas mepenucka mo npoheccuoHaIbHOM
temaruke. AynupoBanue: [loHnMaHne 1Uanoruyeckori 1 MOHOJIOTHUECKOU pedr B
chepe akageMuuecKkor U mpoecCHOHAIBHON KOMMYHUKAIMU. OUKCHpOBaHUE
M0JIC3HON MH(POPMAIUH MTPU ayJUPOBAHUH.

Tema 2 JlanpHeiiee pa3BuTrHE HHOA3BIYHOM KOMMYHUKATUBHOM KOMIIETEHIINH (PEUEBOii,

Oco6eHHOCTH | SA3BIKOBOM, COIMOKYJIBTYPHON, KOMIIEHCATOPHOU M Y4eOHO-TI03HABATEILHON) B

MOCTPOeHUsI cdepe akageMUIecKoro U mpodeccnoHaaIbHOro O0IIEHNs ¢ UCTIOIb30BaHUEM

OTHONIEHUH B | COBPEMEHHBIX KOMMYHUKATHBHBIX U HH(POPMAITMOHHBIX TEXHOJIOTUH. UTeHue:

npodeccnona | Ctunuctuyeckoe odpopmieHre HHOA3bIYHOM peur: [lonsTue o ctuisx. OCHOBHBIE

JbHOM 0CcO0EHHOCTH O(pUIMATIBHO-/IEIIOBOTO U HaAy4YHOTro cTHiel. CpaBHUTEIbHAS

cepe.(aHri.) | XapaKTEpUCTUKA PA3IMYHBIX CTUJIEH. AHAIN3 TEKCTOB — IPUMEPOB. BUIbI TEKCTOB:

YupajeHue | TEKCTHI [0 HIMPOKOMY U Y3KOMY MPOGIIIIO CEIHATBHOCTH. Y CTHAs peub: PeueBbie

pHCKaMH. MOJIETH, IPUMEHSIEMbIE B IIPOLIECCE YCTHOM KOMMYHMKAIUH 110 ITpodiieMam

(uem.) (¢pp.) COLIMOKYIIBTYPHOTO, OOIIEryMaHUTAPHOTO U TPOGECCHOHATHLHOTO OOIIEHUS.
PestomupoBanne nmonyuennoi napopmaruu. [lucemo: Pedpepupoanue u
aHHOTHPOBaHUE MPO(PECCHOHATBHO OPUEHTUPOBAHHBIX U OOIIEHAYYHBIX TEKCTOB.
AynupoBanue: [loHnMaHue THATIOTMYECKON 1 MOHOJIOTHYECKOM peun B chepe
npodeccuoHanbHONH KOMMYHUKaUU. DukcupoBaHue Mojae3HOH HHPOPMALUHU IPH
ayJIMPOBaHUMU.

HasBanmue

AMCHMIIMHBI | Pa3BHTHE KPEaTHBHOI'0 NOTEHIHAJIA B YCJOBHAX HAYKOEMKOH YIKOHOMHKH

Kadenpa Kadenpa skoHoMHUKY U yIIpaBlieHUs MPEANPUATHIMH U TPOU3BOICTBEHHBIMU
KOMIUIEKCAaMH

Hean PackppiTrie BO3MOXHOCTH pa3BUTHSI KPEaTUBHOTO MOTEHIMANIa 00yYaIOLIUXCs C

OCBOCHHS HCII0JIb30BAHNUEM OIIPEAEIEHHBIX TEXHUK, CAMOCTOSITEIbHOTO OCBOEHHS HOBBIX

AUCHUTIUIAHBI | METOJIMK Pa3BUTHUS UCCIIEIOBATENILCKUX YMEHUN 00yUalouXcsl U ajanTally ux K
KOHKPETHBIM YCIIOBHSIM.

CTPYKTYPA U COAEPKAHUE NNCHUIIJIMHBI

Tema 1 HanpasneHnus HayuyHO-TEXHUUECKOT0 Iporpecca. [IpoTnBopeunss TEXHUYECKOTO

BBenenue B nporpecca. Haykoemkas nmpoaykius, HAyKOEMKOE IPOU3BOACTBO, HAYKOEMKHE

HAYKOEMKYK | TEXHOJIOTUU U UX POJIb B COBPEMEHHOMN AKOHOMUKE. [IpropuTeTHBIE HallpaBIeHNs

IKOHOMHKY pa3BUTHA HAyKH U TexHUKU. Kputnueckue Texnonoruu. O0mas xapakrepucTuka
PBIHKA BBICOKOTEXHOJIOTUYHOM HAYKOEMKOM NpoAayKiuu. Haykoemkue TeXHOIOruu
Ha MUPOBOM phIHKe. [IpobreMbl pa3BUTHS HaHOTEXHOJOTHIA B Poccuu 1 3a
pyOexxoM. BiusiHUe phIHKa HAYKOEMKUX TEXHOJIOTUI Ha MHHOBAIIHOHHBIE
peoOpa30BaHUs HAlMOHATIBLHBIX IKOHOMUYECKUX cucTeM. ['ocynapcTBeHHas
IIPOMBIIIJIEHHAS] U HAYYHO-TEXHUYECKas MTOJINTUKA. IHTENEeKTyanpHO-KpeaTUBHBIE
pecypchl OpraHu3alyy. 3HaHue, KpeaTUBHOCTh M MHHOBALIWH.

Tema 2 OcHOBHBIE TPUHIMIIBI POPMUPOBAHUS MOHATUN U UX POJIb B Pa3BUTHH TBOPUECKOM

Yes10BeKk B COCTABJISIIOLIEH JIMYHOCTH. [[OHATHE «KpEaTUBHOCTHY» B KOHTEKCTE

HAYKOEMKOH | IICUXOJIOTMYECKOT0 3HaHUs. V3ydyeHue KpeaTUBHOCTH JUYHOCTH: METOAOJIOTHS U

IKOHOMHUKE. npaktuka. OCHOBHbIE apameTpsl kpeatuBHOCTH 10 Jx. ['mndopay. Cocras

Homo-creator | 6atapeu Toppanca: 12 TecTOB, CrpynnupoBaHHBIX B TPU cepuu. THUIOIOTHS

— YeJI0BeK KpEaTUBHOCTU: TBOPUYECTBO, 3HAHUS, HH(OpMaLUs

TBOPYECKHUI

Tema 3 MeTopl KpeaTUBHOTO perieHus mpodiaeM. MeToauku KpeaTUBHOCTH: MO3TOBOI

KpeatuBHoOCT | IITYpM, METOJ CBOOOTHBIX accouuanuii, mind mapping, ppupaiiTHHT, JTaTepaabHOE

b B MblIIIEHKE U MeToa 6 nuisn, auzaitH-meinuieHue, CRAFT, TPU3 Kak 3a kopoTkuit

JBUKCHHUHU MIPOMEXKYTOK BPEMEHH BBIPa0OTaTh OombIne uieit - texuuka 120 rooms, Ona




pasBuTHe Ménnep. Kak HaiiTi HerraGioHHbIe uen- MeTo (GoKalbHEIX 00bekToB @. KyHite.
kpeatuBHOro | Kak He monacTe B JJOBYIIKY NOMCKA UJEH TOJIBKO B OJJHOM HAIpPABJICHUH - METOJ
NMOTEeHIHAJIA Mind mapping, Toru brrozen. Kak BeiOupars «cambrii cok»- metoa «lllecTs msm»
JUYHOCTH 3. le boro. CiocoOsI MOATOTOBKH K TBOPUYECKOMY IPOIIECCY — METOJ] aCCOIHAITUH,

CMEHa 00CTaHOBKH U APYTrrue BO3MOKHOCTH. CHHEKTHKA — HAyKa O Pa3BUTHHU

TBOPUYECKON aKTUBHOCTH
Tema 4 CymHoctb nonsTus «MHTeNIeKTyalnbHO-KpPEaTUBHBIE PECYPChD» OPTaHU3ALIUH.
O¢ddexTnro | [lokazarenu u meroasl pacyera 3GHEKTUBHOCTU TPEITPUITHS.
CTh MakposkoHoMHYECKast OIIeHKa 3 (HEKTUBHOCTH.
HAYKO0eMKOH
IKOHOMMKHU:
NnoKa3aTejim u
MeTO/bI
pacyera
HasBanmue
JUCHUIIJINHBI CCpBPlC-IIPBﬂﬁH NMPpOAYKTOB
Kadenpa Kadenpa cepBucHoil 1 KOHTPECCHO-BHICTABOYHON JESITENbHOCTH
Hean [To3HakOMUTE 00yYAIOIINXCS C COBPEMEHHBIMU MOTPEOUTENHECKUMU TPEHIAMH, C
OCBOEHMA METOAAaMH JIU3alH-MBIIUICHHUS 110 UCCIIET0BAHUIO KIIMEHTCKOrO OIbITa
AUCHUILIUHBI | (IPOEKLIMOHHBINA MAIIHHT).

CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

Tema 1 [TpakTuka peryaspHOro OTCICKUBAHUS MOTPEOUTENBCKIX U MHAYCTPUATHHBIX
IloBenenue TPEHI0B, BKJIIOYAIOIIasl OL[EHKY U MPOrHO3UpOBaHue Ou3Hec-(haKkTopoB (crpoca,
noTpeduTesisi. | IPEUIOKEHUS, CTUIISI U MoJibl). Co3/1aHNEe MHHOBALMOHHBIX ITPOYKTOB U yCIyr Ha
Bb130BBI M OCHOBE TPEHJ0B. 3aKOHOMEPHOCTH B MOBEJCHUH U MPEANOUYTEHUSAX MOTpeOuTenen
daxTopsl, KaK HOBbIE BO3MOXXHOCTH JIJIs1 CO3aHUsI MHHOBALIMOHHBIX MTPOJTYKTOB U YCIIYT.
BJIUSIIOIHME HA
NOBeJleHue
norpeoduTesiei
TpeHABOTYHUH
r.
IHoTpedurean
CKHe TPeHbI.
Tema 2 TeopeTtnueckuii 6;10k: BBOJHAS MO TEOPUH U Keiicam Jln3aiiH-MbIIUIEHUS, METObI
MeTtoasbl JU3aH-MBIIIUICHHS TI0 UCCIIEAOBAHUIO KIIMEHTCKOTO OMbITa (IPOEKIIMOHHBIN
AU3aiH- MAIIUHT): mocTpoenue kapthol smMnatuu (Customer Empathy Map, CEM);
MBINIEHHS B | TIOCTpOEHHUE KapThl myTemniectBust motpedutens (Customer Journey Map, CIM);
ucciaenoBanu | nocrpoenue kaptel HMW, nocrpoenne moaenu «I'octb-Bpemsa-IIpoctpancToy.
"
KJINEHTCKOI0
OnbITA.
Tema 3 [IpakTuko-opuentupoBanubiii 610k. CJM. MHCTpyMeHThI cOopa 1 aHaIn3a
CepBuc- uHpopmanuu. [Toaroroska k CJM — Kapra mytu kiueHTa. OMnartus: norpyxeHue B
IM3aiiH OTBIT KIUEHTOB. [ myounHoe unTepBbio. [loctpoenune CIJM. [luzaiin HOBOTO
NPOAYKTOB M | MPOoJyKTa Ha ocHOBe aHanmu3a CIM (HMW, cepBucHOE IPOEKTHPOBAHNUE).
yeayr ¢
HCIMO0JIb30BaH
HeM MeTOo/10B
AM3aiiH-
MBbIILIEHUS

mo




HCCJICI0BAHU
10

KJIHEHTCKOI0
OmbITA.
HasBanmue
auconmanabl | COBpeMeHHbIe MP00J1eMbl NPUKIAAHOI MaTeMaTHKH M HH(POPMATHKH
Kadenpa Kadenpa npuknagHoit MaTeMaTuKi 1 SKOHOMHUKO-MaTeMaTUYECKUX METOJIOB
Hean [IpeacTaBuTh COBpEMEHHBIE TEXHOJIOTUYECKUE TPEHBI U UX TEOPETUUECKOE
OCBOEHMA o0ecrnieueHure, CBI3aHHbIe C ATUM MPOOIEMbl TPUKIATHON MaTeMaTHUKU U
JUCHHUILUIMHBI | UHOOPMATHUKH, COBPEMEHHBIE MOAXO/BI K pa3pad0TKe MaTEMaTHIECKUX MOJIEIeH
CJIOHBIX COLMATIbHO-3KOHOMHUYECKUX CUCTEM U HUCIOJIb3YEMbIE JUIS UX
MMUTALIMOHHOTO aHAJM3a UHCTPYMEHTAIbHBIE CPECTBA, IEPCIIEKTUBHbBIE
HaIpaBIJIEHUs UCCIIEIOBATEIBCKOIM pabOThl B 00J1aCTH MPUKIATHON MAaTEMAaTUKH U
MH(POPMATUKH.
CTPYKTYPA U COAEPKAHUE NNCHUIIJIMHBI
Tema 1 Beenenue B npeamer. CoBpeMEHHBIE TEXHOJIOTHUECKUE TPEH I U TPOOIIEMBbI
CoBpeMeHHBI | IPUKIJIATHONW MaTeMaTUKU U UHpopMaTuku. HTeeKTyalbHble MPUIIOKEHUS U
e aHaMTUKA. Pa3BUTHE TEXHOIOTHI HCKYCCTBEHHOTO HHTEIUIeKTa. [{udpoBbie
TeXHOJoru4Yec | Mojenu. ['paHnuHbIe BEIYMCIICHUS. /[[nanoroseie cuctemsl. TeXHOIOTHH
KHe TPeHJbI U | TorpyxeHus. TeopeTnueckrue OCHOBBI TeXHOJIOTHH Osiok4erH. MHppacTpykTypa
3ajga4mn 0€30MacCHOCTH U OLIEHKa PUCKOB.
NMPUKJIAJTHOU
MaTeMATHKHU
"
HH(POPMATHK
"
Tema 2 CoBpeMeHHbIE CUMMETpUYHbIE OJ10uHbIe MUPPbI. X3m-QyHKunu. Cuctemsl
Kpunrorpad | mmdpoBaHus ¢ OTKPBITHIM pacrpeaeiaeHueM Kiroueil. Prok3aunsie mmdpsl.
Hyeckune DnexTpoHHas noanuck. TeopeTuueckre ocHOBBI TexHonoruu Blockchain.
MeTO/bI KpunropamoTsi.
3alUThI
uHopManuu.
Tema 3 [Ipo6ieMbl MOJETUPOBAHMS COLTUATIBHO-2KOHOMUYECKHUX CUCTEM.
CoBpeMenHbl | KOHTpUHTYUTHBHOCTH MTOBEJICHHS SKOHOMUYECKUX cucTeM. OCOOEHHOCTH
€ MOAXO0AbI K | TIOCTPOEHUS MOJIeJIell SKOHOMHUECKUX CHCTEM B YCIOBUSX TYpOYJIE€HTHOCTH U
NMOCTPOEHUI0 | CMEHBI TeHICHIUN. MeTo] cucTeMHO# quHaMuKi. OCHOBHBIE MIOHATHS U 00JIaCTh
Mo/eJiei npuMeHeHust meroga. CTpyKTypa Mojelied CHCTEMHON TuHAaMUKU. OCHOBHBIE
COLHMAIBHO- 3Tanbl pa3padOTKU MOJIENM CUCTEMHON JUHAMUKH. ATEHTHOE MOJISITUPOBAHHE.
IKOHOMMYECK | MyJbTHAareHTHbIE CUCTEMBI U areHThl. lccnenoBane 3KOHOMMYECKUX MTPOLIECCOB

HX CHCTEM
HX aHAJIN3Y.

Ha OCHOBE areHTHOTO MojeinpoBanusi. KannbpoBka Mozeneid, anammu3
qyBCTBUTEIbHOCTH. CpaBHUTEIbHBIN aHAIN3 HHCTPYMEHTAIBHBIX CPEJICTB
pa3pabOTKU UMHUTALIMOHHBIX MOJIETICH.

Tema 4 CoBpeMeHHBIE TEXHOJIOTUH aHAJIN3a JaHHBIX. 3a/a4a PaCliO3HAaBAHMS
CoBpemennbl | nzobpaxenuil. Ilogxons! k pemennio. HeiipoceTeBbie anropuTMbl pacio3HaBaHUS.
e moaxoabl K | OcHOBHBIE cpepbl MPUMEHEHHUS aBTOMAaTHYECKOTO aHAIM3a U PacClO3HABaHUS
peneHuo HU300paKEHUIA.

3a1a4

pacno3HaBaH

U M AaHAJTH3A

JAHHBIX.

Tema 5 OcHOBHBIE 337ja4l aBTOMATUYECKOT0 aHAJIN3a U CUCTEMATU3ALMN TEKCTOBBIX
MeTtoanl JTOKYMEHTOB. Buibl aHanmn3a Tekcrta. CeMaHTHYECKUM aHaJIN3 TEKCTOBOU




aHa/JM3a " nHpopmanuu. LluTaTHeI aHann3. AHATN3 SMOIIMOHAIBHON OKPACKH TEKCTa
cucreMaTu3an | JokymMeHTa. H(OpMalMOHHBINH MOUCK, UHTErPallisl T€TEPOreHHbIX HCTOYHUKOB
UM TEKCTOBOH | JaHHBIX.
uHpopMaum.
HasBanmue
AUCHMIIMHBI | T€OpHs CHCTEM M CMCTEMHBIH aHaJIN3
Kadenpa Kadenpa npuknagHoit MaTeMaTuKi 1 SKOHOMHUKO-MaTeMaTUYECKUX METO/IOB
Hean HanenuTs CTyZIeHTOB HEOOXOIUMBIMUA TEOPETUICCKIUMHE 3HAHUSIMH U TTPUKIIATHBIMH
OCBOEHMA METOJIaMU JJIsl IPOBEJCHUS aHAIN3a U MPOSKTUPOBAHUS aBTOMATU3UPOBAHHBIX
AUCIHUILIUHBI | CUCTEM.
CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI
Tema 1 1. busnec-tpeboBanus. 2. Busyanusanus mporeccoB B HoTauuu BPMN. 3.
Konnenuus Pemaemas npobnema
NMPOEKTAa
aBTOMATHU3UP
OBaHHOM
CHCTEMBI.
Tema 2 1. Onucanue npenmeTHoit o6nactu. 2. [Tonb3oBatensckue TpedoBanus. 3.
Texuuueckoe | OynkunonanbHble TpeboBanus. 4. Hedynkiumonansueie TpeOoBanus. 5. Tect Ha
3ajjaHMe Ha MIPOBEPKY MOJTHOTHI TPEOOBAHUS.
co31aHue
aBTOMATHU3HUP
OBaHHOM
CHCTEMBI.
Tema 3 1. User journey. 2. UX design. 3. Ul design.
JCKU3HBINI
NMPOEKT
aBTOMATHU3HUP
OBaHHOM
CHCTEMBI.
Tema 4 1. Obuiee onucanue uaTerpauuu cuctem. 2. ClieHapuu UHTETpanuu. 3.
HNurerpamus | [IpeoOpazoBanue gaHHbIX. 4. TeXHOIOTHY NepeIay TaHHBIX.
CHCTEM.
Ha3Banue
JUCHMIIIMHBI q)yHKIII/IOHaJIBHOG nporpaMMmupoBaHue
Kadeapa Kadenpa npuknagHoit MaTeMaTuKi 1 SKOHOMHUKO-MAaTEeMAaTHYECKUX METO/IOB
Hean [Tonydenue cTyJeHTaMH TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX HABBIKOB B
OCBOCHHS pamMKax JUCIUTUTHHEIL.
AHUCIHUIITHHBI
CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBbI
Tema 1 Tunsl nanHbIX U OCHOBHBIE KoHCTpyKiuu Haskell.
BBenenue B
Haskell.
Tema 2 [TocTpoeHHe CIOKHBIX CTPYKTYP JaHHBIX M UX 00paboTKa.
Cnucku u
AepeBbs.
Tema 3 OyHKIHMH KaK O0BEKThI, ApTyMEHTBI U PE3yJIbTaThl paOOThI APYTUX PYHKIIHA.
DOyHKIUHA
BBICIIUX

MOPSIAKOB.




Tema 4 KappupoBaHnue u nekappupoBaHue.

Kappumnr.

Tema 5 Knaccsl 1 ux peanuzauuu. Cucrema TUIIOB JaHHBIX, OCHOBAHHAs Ha Kjlaccax.
Kuaaccesl B

Haskell.

Tema 6 JleHuBbIe M PHEPrUYHBIE BBIYUCIEHUS. "'beCKkOHEeUHbIe" CTPYKTYphI TaHHBIX.
JlenuBbie

BbIYHCJICHUS.

Tema 7 KonTpakT Tunos. Monou el 1 MoHa k1. [locienoBarenbHOE MPOrpaMMUPOBAHUE C
Monouab! u ITOMOILIBEO MOHA/I.

MOHA/IBI.

Tema 8 OcHOBHbIE MOHATHUSA, CTPYKTYpa GopMyI IsIMO1a-UCUUCIICHUS], TpaBUIIa
JIambna- npeoOpazoBanus Gopmyn. Pemykius.

HCYMCJIeHHe.

Tema 9 Penykuus Ha rpadax. Bornpocs! 3¢ deKTHBHOCTH.

Penyxknus

rpados.

Tema 10 SKI-ucuucnenue. IIpeobpazoBanue Gpopmys K KOMOMHATOPHOMY BHITY.
Komo0nnarops

asi peyKums.

HasBanmue

AMCHMIIHHBL | DPPEeKTHBHBIE BLIYUCIUTENbHbIEC AJITOPUTMBI

Kadenpa Kadenpa npuknagHoit MaTeMaTuKi U SKOHOMHKO-MAaTEeMAaTHYECKUX METOJIOB

Hean [IpenocraButh MarucTpantam Habop cpencts A 3G HEKTUBHOTO pelIeHus

OCBOCHHS MPUKJIATHBIX 3a/1a4 9KOHOMHUKHU U YIPABJICHHUS, a TAK)KE 3a7a4 HAYYHOU U

JMCUMILUIMHBI | IPOEKTHO-TEXHOJIOTMYECKOU EATEIbHOCTH B CAMOCTOATEIbHON
MCCIIeIOBATENILCKON padoTe.

CTPYKTYPA U COAEPKAHUE NNCHUIIJIMHBI

Tema 1 Posnb anroputMoB B BhIUMCIIEHUSX. Buabl anroputmMoB. DG GEeKTUBHOCTD U

Teopus TPYZIOEMKOCTbh aaropuTMOB. KitacChl BpeMEHHOW CII0KHOCTH 3a/1a4 Pa3pelIuMOCTH.

aJITOPUTMOB Knaccsl P u NP. CBogumocts no Kapny. NP-nonnsie 1 NP-tpynHbie 3anauu.
OBpUCTUYECKUE U META3BPUCTUYECKUE AITOPUTMBL. bBUOMHCTIMPUPOBaHHBIE
QITOPUTMBI.

Tema 2 3agada 0 MakcUMalIbHOM noToke. Anroputm ®@opaa-dankepcona. Teopema o

AJITOPUTMBI MaKCHMaJIbHOM IIOTOKE U MUHUMAJIBHOM pa3pese. Anroput™m Samonaca-Kapma.

pelieHust Anroput™m luauna. Anroputm Kap3anoBa /1715 moucka 6JIOKHPYIOIIEro NOTOKa.

NOTOKOBBIX ANropuTM NpOTaIKUBaHUA-TIEPEOLIEHKU. OLIEHKH BPEMEHHON CII0AKHOCTU

3aja4 QITOPUTMOB PELICHUS 3a/1a4M O MAKCHUMAJIbHOM ITOTOKE. 3aja4ya O MOTOKe
MUHHUMAaJIbHON CTOMMOCTH. Teopema o cyliecTBOBaHWU b-TIoTOKa. AJNTOPUTM
COKpaIlleHHs BJOJIb MUHUMAJIBHBIX CPETHUX LUKIIOB U AJITOPUTM
IIOCJIEI0BATEIBHOTO YBEIMUEHUS BAOIb KpaTyaimux myreil. OLleHKH BpeMEHHOU
CJIOKHOCTH QJITOPUTMOB PEHICHUS 33]1a4U O NIOTOKE MUHUMAJIBHONW CTOMMOCTH.

Tema 3 ITonsTHE )XKaAHOTO ANrOPUTMA. DJIEMEHTHI XKaaHOM cTpaTeruu. [IpuHuum xagHOTrO

Kaanbie BbIOOpa. OnTumanbHOCTh noa3anad. Koasl Xapdmana. KomnbroTepHas peanuzanus

AJITOPUTMBI XaaHoro anroputma. [Ipumepsl npuMeHeHus kKaJHOro aaroOpuTMa.

Tema 4 [IpeasicTopus U UaEHBIE OCHOBBI AITOPUTMA UMUTALUK OTXkUra. Onucanue

AJIroput™m aJITOpUTMA UMUTAIMK OTXKHUra. O0IIKe cXeMbl METO/1a OTXKHra. bonbliMaHOBCKUIA

HMUTALNH orxkur. Orxur Komm. CBepXObICTphIi OTKUT. METO/1bI TYIICHHUS.

OTKHMTa MacmrabupoBanue B Xoz1e oTxura. KommnsrotepHas peaausalius aropurma
MMHATAIMK oTxuUra. [IpuMepsl NpUMEHEHHS AITOPUTMA UMHUTALIMM OTXKUTA.

Tema 5 [IpeasicTopus U UAEHBIE OCHOBBI AJITOPUTMA MOKMCKA C 3anperaMu. Onucanue

AJropurm

aJIropuTMa 1noucka c 3anperamu. IIpoctoii nouck ¢ 3anperamu. OKpecTHOCTH




MONCKA C coceqHuX pemeHnii. Cnucok 3anperoB. Y poBHU acniupanui. [Ipencrasienue
3anperamMu IIOHUCKA B BUJI€ OPUEHTUPOBAHHOTO rpada. Tubl mamsTH IpyU MOUCKE C 3allpeTaMH.
BepostHocTHBII noHck ¢ 3anpeTamu. KoMiibloTepHas peanusanus alropurma
roucka c¢ 3anperamu. [IpuMepsl npruMEeHEHUs AIrOpUTMA MOKCKA C 3aIIPETAMM.
Tema 6 IIpenpicTopust U naeiiHBIE OCHOBBI MYPaBbHUHOIO anroputMa. Onucanue
MypaBbUHBIH | MypaBbUHOTO anroputMa. Moaudukanuy KJiacCH4ecKoro aliroputMa. JIUTHU3M.
AJITOPUTM I'pannunbIe ycoBUs KoauuecTBa (hepoMoHoB. Panrosas cucrema. OproroHanabHas
cuctema. KomnproTepHas peanuzanus MypaBbUHOT0 airoputma. [Ipumepsl
IIPUMEHEHHSI MyPaBbHHOI'O QJITOPUTMA.
Tema 7 [IpeasicTopus 1 UAEHHBIE OCHOBBI TEHETUYECKOTO anroputma. Onucanue
I'eHeTH4Yecku | reHeTMdeckoro airopurMa. Teopema o cxemax. Oneparopsl KpoccoBepa u

i aJIropuTm

MyTauuu. Metoasl cenekiunu. @akTopbl CXOIUMOCTH T€HETUYECKOTO alrOPUTMA.
[Tym cenexuuu. JlaBnenue cenexkunu. Bo3neicTeue oneparopoB. MeTobl
MoA/IepKaHus pa3HO0Opasus nomyisaiuu. [lapainensHble reHeTHYeCKue
anroputMmsl. [locnenoBarenbHble FEHETUYECKUE AITOPUTMBL. MUKPOTr€HETUUECKUI
anroputM. KoMmbroTepHas peanu3anus TeHETHYeCKoro ainroputma. [lpumepsr
MIPUMEHEHHUS] TCHETUYECKOTO AJITOPUTMA.

Ha3Banue
JUCHMIIIMHBI SI3bIKHN nporpaMMHupoOBaHUusA
Kadeapa Kadenpa npuknagHoit MaTeMaTuKi 1 SKOHOMHUKO-MaTEeMAaTHYECKUX METOJIOB
Hean W3yunth MeTO/IbI MPOrpaMMHUPOBAHUS Ha SI3bIKE Java U CMEKHbIE TEXHOJIOTHH.
OCBOEHHS
AUCIHUIITHHBI
CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBbI
Tema 1 Tunsl JaHHBIX, IPUCBaNBaHKE U yrpaBieHue. [[puMUTHBHBIE 1 OOBEKTHBIE THIIHI.
ba3zoBble
NOHATHUSA
si3bIKA
NPOrpaMMHUpPO
BaHus Java.
Tema 2 Omnwucanue KJ1accoB, pean3anus HHTepQercoB, Kiacchl enum U record, OCHOBHBIE
Kaaccsl, MIPUHIIMITBI IPOEKTUPOBAHUS B 00BEKTHOM MOAXO/IE.
uHTep(eiicol,
nepevuncjieHn
s1, OOII.
Tema 3 [IpakTuka paboTsl co cTaHAapTHBIMU KosuiekuusaMu ArrayList, HashSet u npyrumu.
CrangaprHble
KOJLJIEKLMH,
XelMpoBaHue
Tema 4 Nutepdeiicer Comparable u Comparator. X ucronb30BaHue sl CPAaBHEHUS U
Comparable u | COpPTUPOBKH.
Comparator.
Tema 5 HacnenoBanue kinaccoB. AGcTpakTHbIe Kiacchl. CXOJICTBO U pa3iuyue
AGcTpaKkTHBIE | a0CTPAKTHBIX KJIACCOB M MHTEP(EHCOB.
KJIacChl,
HacjleJ0OBaHHe
Tema 6 3amauu, pemaemMble ¢ MOMOIIBIO PEKYyPCHH, TIPe0Opa30BaHUE PEKYPCUBHBIX
Pexypcus u QITOPUTMOB B UTE€PAIIIOHHBIE METOIaMU JUHAMHYECKOTO MPOTPaMMHUPOBAHUS.
AUHAMHYECKO

(S




MPOrpaMMHPO
BaHHe.

Tema 7
JIsamoaa-
BbIPAKEHUS U
MOTOKH
(stream API).

AHOHHMHBIE KJacChl, PYHKIMOHATbHBIE UHTEP(DENCHI, TIMO1a-BBIPAKECHHUS.
Coznmanne u 00padoTka moTokoB (Stream API).

Tema 8
IHapanneabHo
€ UCIIOJIHEHUue
(0azoBbIe
TMOHATHA).
Concurrent
API.

Hutu (Threads). CuaxpoHH3a1ys ¢ moMoIIbio 0a30BbIX KOHCTPYKITUN sI3bIKa Java.

Tema 9
Hcnoauurenn
(Executors).

[TapannensHOE UCIIOIHEHUE 331249 C TIOMOIIBIO HCIIOTHUTENEH (executors)
Pa3IUYHBIX THIIOB.

Tema 10
Pabora c
XML un
JSON-
JOKYMEHTAMH

UrteHue 1 3amnuch TEKCTOBBIX JOKyMEeHTOB (popmaToB JSON u XML.
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