Bricoko3¢deKTHBHBIE AJITOPUTMBI

AHHOTALUSA:

Jucruminza «BricokoahGeKTUBHBIE AITOPUTMBD» BKIIIOUCHA B 00513aTEIbHYIO YacTh NPO(ECCHOHAIBHOTO IUKIIA TUCIIUTIINH
MIOJITOTOBKH CTYJICHTOB TI0 HAaNpaBJICHUIO ToAroToBKH MaructpoB 01.04.02 (Ilpuxiagnas marematuka u uHpopMaTuka). Jncuumimna
HareneHa Ha (hopMHUpOBaHUE OOIIEKYIbTYPHBIX M PO()ECCHOHAIBHBIX KOMIIETEHIINH BBIITYCKHUKA B 00JIACTH NCIIOJIB30BAHUS S3bIKOB
U CHUCTEM NTPOTPAMMHPOBAHNS, a TAKXKE MHCTPYMEHTAJIBHBIX CPEJCTB ISl PELICHHS Pa3IMYHBIX ITPOPECCHOHAIBHBIX,
HCCIIe0BATEIbCKUX U IIPUKIAIHBIX 33a4 B 00JIACTH MapayIeIbHOTO IIPOrPaMMHUPOBAHHS M CHOCOOHOCTH IIPOJIEMOHCTPUPOBATH
BJIaJICHUE NIpUeMaMH paboThl ¢ MH(pOPMaIMel U3 Pa3IMYHBIX HCTOYHHKOB, BKIIIOUAs C€TEeBbIE pecypchl ceTd MHTepHeT, 1u1s permeHns
podeCCHOHANBHBIX 33/1a4.

B cBs131 ¢ pa3BUTHEM HCIIOIB30BaHNS BHIYUCIUTENBHBIX CHCTEM B Pa3IMUHBIX 00JIACTIX, 0COOEHHO CBS3aHHBIX ¢ 00pabOTKON
Oompmux u cBepxOompmux MaHHbX (Big Data), m3ydenue konnennunii 5HeKTHBHOCTH aIrOPUTMOB, METOJIOB U aJITOPUTMOB
MapauIeNbHOTO TPOTPAMMHPOBAHNS SIBIISIETCS] aKTYaJIbHBIM.

JlucrumirHa BKITFOYAeT pa3Aeibl, B KOTOPBIX MOPOOHO pacCMaTpHUBAIOTCS BBIYNCIUTEIBHBIC CHCTEMBI C TTAPAIICTBHON
APXUTEKTYPOH, MAaTEMaTUIECKUE CXEMBI ISl HCCIICIOBAHHS TApAUIENIbHBIX IIPOrPaMM, TEXHOJIOTHH TapalIeIbHOTO
MIPOTrPaMMHUPOBAHUS, AITOPUTMBI AJISI PELIEHHS PAa KIaCCHYECKUX 3a/1a4, OCOOEHHOCTH OPTaHU3aLUH S3bIKOB M CHCTEM
MapauIeNbHOTO IPOrpaMMHpPOBaHus. B nporiecce n3ydeHns AUCIUILUTHHBI CTYACHTaM PEKOMEHIYETCS! BBINOJHUTh HHANBHULyaIbHBIE
3a[aHusl, TIPH BBITOJHEHHH KOTOPBIX OHH JOJIKHBI IIPOJJEMOHCTPHPOBATh HABBIKH MPOTPaMMHUPOBAHUS C HCIONb30BAHUEM
KOMMYyHHKaImonHo# oubmmorexkn MPI, OpenMP u texnomorun CUDA.

[TporpamMmoii AUCHMIUINHBI TPEAYCMOTPEHBI CIIEIYIOUINE BUIBI KOHTPOJIS: BXOJHOH KOHTPOJIb B (hOpME MHCHbMEHHOTO OIpoca,
KOHTPOJIbHO pabOThI, 3aIIMThl HHIAUBHYAIbHBIX 33IaHUH. ATTECTAHS 110 YCBOSHUIO COIEPKAHUSI UCLUILUIMHBI IIPOBOJUTCS B
¢dopme 3auera. OOIIIast TPYIOSMKOCTh OCBOCHHSI JUCIUILUIHHBI COCTABIIACT 4 3aUeTHBIX eAuHUIIBI, 144 yaca. [Iporpammoit
JIMCITUTUTMHBI PEAYCMOTPEHBI JeKITnoHHbIe (12 gacoB), mpaktuyeckue (36 yacoB) 3aHATHA U (96 4aCOB) CAMOCTOSITENILHON paOOThI

Aims: This module introduces the student to the variety of techniques required for the design of advanced algorithms, including
advanced parallel algorithms. The student will learn the key issues relating to performance and scalability of algorithms and some basic
and advanced algorithmic techniques. The students will learn the performance metrics for such algorithms, and their generic properties,
as well as key techniques for designing advanced algorithms. Examples will be given from Linear Algebra and Constrained and
Unconstrained Optimization as well as well known Stochastic Methods.

Assessable learning outcomes: Students will be able to design and analyse randomized, stochastic and approximation algorithms.
Students will learn various techniques for design of such algorithm. These techniques will have been applied to a set of applications via
coursework. In a wider context and through metrics students should be able to critically evaluate one algorithm against another.

Intended Learning Outcomes: Students have to be able to apply the design techniques outlined, to a set of applications via coursework.
In a wider context and through the metrics the students would be able to critically evaluate one algorithm against another.

Assessable Learning Outcomes: Be able to derive a specified type of algorithm for a given problem (both serial or parallel). Be able to
analyse and compare parallel algorithms given the performance metrics.

Hean:

VYuebnast qucnuuinHa «BbIcOK03(QEeKTHBHBIE allTOPUTMBD) 3HAKOMUT CTYJICHTOB C MHOT0O0Opa3reM METOI0B, HEOOXOANMBIX JUIS
pa3paboTKH COBPEMEHHBIX MACIITAOUPYEMBIX MapaILICIEHBIX alrOpUTMOB. CTYIEHTHI 3HAKOMSTCS C KIFOUEBBEIMH BOTIPOCAMH,
CBSI3aHHBIMH C TIPOU3BOIUTECIHLHOCTHIO M MACIITA0OMPYEMOCTHIO TAPAIIICITBFHBIX ATOPUTMOB, a TAKXKE C HEKOTOPHIMU 0a30BBIMHU H
YTy OIEHHBIME METOJAMH TIOCTPOCHHUS MapallIeIbHBIX aNrOpHTMOB. M3ydaroTcs moka3aTtend 3 (HEeKTHBHOCTH TaKUX aITOPUTMOB, UX
oOIre CBOMCTBA, a TAK)KE OCHOBHBIE METOJIBI Pa3pabOTKH MapauIeIbHEIX MACIITA0OMPYEMBIX aJTOPUTMOB. [IpHBOISITCS IpUMEPHI U3
JTUHEWHOU anreOpbl 1 MaTeMaTHYECKON CTaTUCTHKH.

OTa MUCIMIUIMHA HAMIPaBIICHA TaKkKe HAa OCBOSHHE MPHUHITUIIOB M CPEJICTB COBPEMEHHBIX IIPOTPaMMHBIX CPEel] U S3BIKOB
MIPOTPAaMMHUPOBAHUS [T APAIIICITBHBIX U PACTIPEICICHHBIX BRIYACIUTEIBHBIX apXUTEKTYpP. CTYICHTH JOKHBI OCBOUTH METOMBI U
crocoOBI TPOEKTHPOBAHUS H MTPOTPAMMHUPOBAHIS IPHUIIOKESHAHN ISl TEPEOBBIX apXUTEKTYp. B Kypce nmekmuii nenaercs 0030p TaKmx
TEXHOJIOTUH KOMMYHHUKauH, kak MPI 1 Takux mporpaMMHBIX cpef, kak StarSs u OmpSs.

3anaun:

[Imanupyemsle pe3yabTaTel 00yUSHHS: CTYACHTHI JOJDKHBI HAYUYHUTHCS aHAIM3UPOBATH IIPOCTHIE ITOCIIEI0BATEIbHbIE aITOPHTMEI
(HarmpuMep, IUKIIBI C TIPEI- U MOCTYCIOBUEM) C IEJIbI0 ONPEACICHUS TOr0, KAKHE YaCTH aJrOPUTMa MOTYT OBITh pacrapajic/icHbl;
YMETh aHAJTH3UPOBATh 3aBUCMOCTH JaHHBIX U BOCIIPOU3BOIUTH rpad) 3aBUCMOCTEH JTaHHBIX, @ TAKIKE OCYIIECTBIIATh PacIpeCICHIC
BBIUMCIICHUI HA MapaUIeIbHBIX apXUTeKTypax. CTyACHTHI TOJIKHBI IPHOOPECTH HABBIKHU 110 COCTABJICHUIO MAPAJICILHBIX alrOPUTMOB
Ha OCHOBE TOCJICJIOBATEIIBLHBIX, HAYYUTHCS pa3padaThiBaTh NapajicIbHbIC alTOPUTMBI C HYJIS, 8 TAKXKE H3YUUTh MPUCMBI 10
COBEPIIICHCTBOBAHUIO YK€ CYIICCTBYIOIIUX MapaJICIBbHBIX aITOPUTMOB. [1J1s1 3aKpEIICHUsT HABBIKOB MPETyCMOTPCHO
WHIWBUIYANbHBIC IpaKTUYecKue 3aanus. CTyIeHTHI HaydaTcs mUcath 3G QeKTUBHBIC TapaIUIeIbHbIC MPOrPAMMBI, OCHOBAaHHEIC Ha



moaxomax Msater/Slave u SPMD, ucnionb3sys si3eik C 1 TexHonoruto MPI, a Takke pemiars NpakTHYECKUE 3a1a4H Ha TeTePOreHHBIX
napauieNbHbIX U pachpeieiEHHbIX apxXUTEKTypax. boree oOuiei 3ajaueii Kypca siBiisieTcsi BHIpaObOTKa Y CTYJCHTOB HABBIKOB T10
OIICHKE U CPABHCHHUIO PA3JIMYHBIX MApaUICJIBHBIX aJITOPUTMOB HA OCHOBE 3a£[aHHOI>i METPUKH.

CTy)IeHTI)I JOJDKHBI YMETDH IIPUMCHATH HAa MMPAKTUKE U3YUCHHBIC METOABI ITPOCKTUPOBAHUA MMapaAJIJICIIbHBIX aJITOPUTMOB 1
MIPOACMOHCTPHUPOBATE CBOU HABBIKU B PE3YJILTATE BBINIOJTHECHUA HHAUBUAYAJIBHBIX IPAKTUYCCKUX U J'Ia60paTOpHI)IX 33I[aHPII>i.
CTyneHTbl TOJDKHBI YMETh IrcaTh 3G (QeKTHBHBIC MPOrpaMMBbl Ha OCHOBE 1M01x00B Master/Slave u SPMD, ucnosb3ys s3bIK
IIporpaMMupOBaHUA C U TEXHOJIOTHIO MPI, BBITIOJIHATH BBIYHUCIIUTEIIbHBIC OKCIEPUMCEHTEI U pE€HIATh NPAKTUYCCKUE 3a1a4n Ha
TeTEPOrCHHBIX MAPAJUICIBHBIX U PACTIPEICICHHBIX apXUTEKTYpax, a TAK)Ke KPUTHICCKU aHATH3UPOBATh MOIYYCHHBIC PE3yIILTATHI.
CTyneHThI TOJKHBI YMETh CPAaBHUBATH MOCIICIOBATEIILHBIC U MAPAJUICIBHBIC AJITOPUTMBI, HCIIOB3Ysl 3aJaHHBIC TOKA3aTeIH
s¢dextuBHOCTH. CTYICHTHI JJOJDKHBI 3HATH COBPEMCHHBIC METO/IBI [T Pa3paboTKH 3(h(HEKTUBHBIX MapaUICIbHBIX U
MacCIITaOUPyEMBIX AITOPUTMOB.

TpeGoBanusi K ypPOBHIO OCBOECHHUSI COEPKAHUS:

&#61485; ymeHue onpenensTb/BEIONPATh MOAXOIAIINAN THIT alTOPUTMA JUTS JAHHOU 3a1a4l (KaK MOCIeJ0BATEIbHBIN, TaK U
TapajuIebHBIN );

&#61485; HABBIKM COCTABICHHS APAIIICITHFHOTO alTOpruTMa (METKO3EPHUCTOTO WM KPYITHO3EPHICTOT0) Ha OCHOBE 3aJaHHOTO
MIOCIIEI0BATEIFHOTO ATOPUTMA;

&#61485; ymeHre aHATM3UPOBATh U CPaBHUBATH 2(PPEKTUBHOCTH MapaJUICTBHBIX ATOPATMOB C YUETOM 3aJaHHBIX TIOKa3aTenei
3¢ PEKTHBHOCTH;

&#61485; HaBBIKM COCTABICHHS IPOTPAMMHOTO Ko1a Ha si3bIke C [T mapauielsHOTO MCTIONHEHHS CPpeCTBaMHU TeXHomoruu MPI;
&#61485; ymMeHune 3aImyCKaTh BRIYUCIUTEIBHBINA IKCIIEPUMEHT B pacIipeie]ICHHON Cpe/ie M KPUTHIECKH OIEHUBATH TIOJTyUCHHbBIS
pE3YbTaThI.



I{HCerTHLle U BEPOATHOCTHBIC MOACIH

AHHOTANMUA:

I[I/ICIII/IHJ'II/IHEI "I[I/ICerTHLIC 1 BEPOATHOCTHBIC MOHCJ’II/I" npeaHazHavcHa JJid OBJIaACHUSA O6yanOHIHMHCSI OCHOBHBIX ITPUHIIUIIOB U
METOAOB MMOCTPOCHUA NUCKPETHBIX U BEPOATHOCTHBIX TUHAMUYCCKUX MATCMATUYCCKUX MOHCHeﬁ. Ocob0€e BHUMAHUE IIOCBAIICHO
3aJa4aM, OIMMCbIBAIOINUX S5KOHOMHUKY B pa3BUTUH B AUCKPETHBIC MOMCHTBI BDEMCHU.

The course "Discrete and Probabilistic Models" is designed for the Master course students of "Applied Mathematics and Informatics",
"Information Systems and Financial Martkets Analysis". The course consissts of 10 hours of lectures, 22 hours of seminars and 76
hours of individual work.

ean:
dopMupoBaHUE 3HAHUH, YMECHUH, HABHIKOB B 00JIACTH TUCKPETHBIX U BEPOSTHOCTHBIX MOJICIICH

3agaun:
OCHOBHO 3a1a4eii H3yUeHNs TUCIUIUTHHEI SBIAETCS (JOPMUPOBAHKE Y CTYICHTOB HABBIKOB IIOCTPOCHMUS MOJIENICH C MCTIONIb30BAHUEM
JIUCKPETHOW MaTEMAaTHKH U TEOPUN BEPOSTHOCTEH.



I/IHCprMeHTLI rlpmc.nazmoﬁ CTAaTUCTHKH

AHHOTANMUA:

Jucrumiza « HCTPYMEHTBI IPUKIIaTHOM CTATUCTUKI» TIOMOJKET CTYICHTaM COPHEHTHPOBATHCSI B MHOT000pa3uy METO/I0B
CTaTUCTUYECKOT0 aHaJIM3a JaHHBIX U KOPPEKTHO IPUMEHHUTDH BBIOpaHHBIE METO/Ibl. Kypc HOCHT NMpHKIIa HOM, TPaKTHYECKUH XapakTep.
OH TOMOXET CTPYKTYpHUPOBATh paHee MOITyYCHHbIE 3HAHUS, YCOBEPIIEHCTBOBATH HABBIKM PabOTHI

Heasn:
3HaKOMCTBO C COJICpKaHUEM 3TOH HAyKH, €€ CIIeNU(UKON, MECTOM U POIBIO B CHCTEME HAYYHOTO 3HAHUS

3apauu:

- BBIICISATE OCOOCHHOCTH CTATUCTHYECKOTO OX0/1a K aHAIN3Y PEalbHOCTH;

- IOHHUMAaThb OCHOBHBLIC MOJCIN CTaTHCTH‘IeCKOﬁ CBsA3HU Me)KI[y HepeMeHHBIMI/I;

- (I)OpMyHI/IpOBaTL CTATUCTHUYCCKHUEC TUIIOTE3bI U HpOBepHTL HUX C UCIIOJIB30BAHUECM CTATUCTHUYCCKUX KpI/ITepI/IeB



HHTCJ’IJ’ICKTyaJ’lLHLlﬁ AHAJIN3 JAaHHBbIX

AHHOTAIMS:

B mucnumuimHe paccMaTpUBAIOTCS OCHOBHBIC!

3a/1a4u, CBSI3aHHBIC ¢ 00paOOTKON OONBIIMX 00BEMOB CTATUCTHYCCKON HH(DOpMAITHH;
POJb I MECTO MHTEIUICKTYaIFHOTO aHaJI3a JaHHBIX;

CBSI3b MHTEJUICKTYaIbHOTO aHAIM3a HHPOPMAIIUN C MATEMAaTHISCKON CTATUCTUKOM.
OcBamnBarOTCS TEOPETUICCKUE OCHOBBI, METOJIBI U AJITOPUTMBI, COCTABIIIONINE HHTEIUICKTYAIbHBIN aHaIH3 OOJIBIINX 00HEMOB
JIaHHBIX.

[To oxoHYaHUIO U3yUCHUS JUCIUIUINHBI CTYACHT TOJDKECH

- YMETh HaXOIUTh JOMYCTUMBIH ITOKa3aTelb;

- YMETB OIIPEEIISATE MO0 YIIPABIIEMOCTH YIIPABISIEMOT0 (GaKkTopa;

. HAXOJIUTH LIEJIEBOI IMOKa3aTeh YIpaBIsieMoro (hakropa;

- 3HATH OMpPEICIICHU MApPKEPHOTO U WHANKATUBHOTO TIOKa3aTeleH;

- YMETh BBIJIBUTATh TUTIOTE3BI 00 YIIPABISIEMOCTH;

- BJIAJIETh METOJIOM CXKaTUS-PACIIUPEHUS WH(HOPMAIIMOHHOTO MTPOCTPAHCTBA;

- YMETh TIPUMEHSATH Ha MPAKTHKE OCHOBBI KOPPEIAIIMOHHOTO U PETPECCHOHHOT0 aHATU30B;
- YMETh HOPMHPOBATh CTATUCTUIECCKUE TAHHBIC,

- YMETh KIacCU(PUIIMPOBATH CIy4YailHbIEC BETMUNHBL,

- YMETh IPUMEHSThH Ha MIPAKTUKE OCHOBBI (PAKTOPHOTO U AUCKPHUMUHAHTHOTO aHAJIU30B.

ean:

3aerHJ'I€HI/I€ 1 cucTteMaTu3anus TCOpETUICCKUX 3HAHMI U3 Pa3INMIHBIX KYPCOB 11O MaTEeMaTHYECKON CTaTUCTHUKEC, OCBOCHUC MCTOOUKHU
MPUMCHCHUSA O6CY)KH3€MI)IX B KypC€ MCETOAOB IIPpU PCHICHUN pa3HOO6pa3HLIX MPUKJIAJHBIX 3a4a4.

3agaun:

- (hopmMupoBaHHEe HABHIKOB 0OPAOOTKH CTATHCTHUECKUX JAHHBIX;

- TIOJTy4eHHE MPEICTABICHUS 00 OCHOBHBIX 3aJadax, KOTOPBIE CTaBSTCS Mepe]] CCIIeI0BATENEM, TIPH H3BICYECHHH HEOOXOIMMBIX
3HAHUH U3 CTATUCTHYECKOW HHPOPMAITUH OOIBITNX 00HEMOB;

- OCBOCHHUE METOJI0B, KOTOPHIE IIPH 3TOM HCIIOIB3YIOTCH.



KOMHLIOTele)le TEXHOJOTUH 06p360TKﬂ 00JILIIMX MACCUBOB JJAHHBIX

AHHOTALUSA:

OCHOBHOE COZiepKaHNe TUCIUITIMHBI COCTABIIIOT METO/IBI M TEXHOJIOTHH MalIMHHOTO 00y4eHus. Mcrnonb3yeTcss HHCTpYMEHTapHi
CHenMaTM3upOBaHHBIX OnOIMoTeK s13bika Python (numpy, scipy, pandas, sklearn). B kauecTBe nTOroBoii paboThl CTYIEHTHI
BBINOJIHSAIOT IIPOEKT MO aHAIN3Y PEANIbHBIX IAHHBIX U IIOCTPOCHUIO NPEJCKa3aTeIbHOM MOEIN Ha OCHOBE O0OYUYEHNUS C YUHUTEIIEM.

The main content of the discipline consists of methods and technologies of machine learning. The tools of the specialized libraries of
the Python language (numpy, scipy, pandas, sklearn) are used. As a final work, students perform a project to analyze real data and
build a predictive model based on learning with a teacher.

eab:

O3HaKOMHTH CTYICHTOB C METOJIOJIOTHEH aHaJK3a JAHHBIX ¥ METOJaMH MAITUHHOTO O0y4eHUS.
JlaTe npeacTaBieHue:

- 00 OCHOBaxX MPOrPaMMUPOBAHUS Ha sA3bIKe Python ¥ BO3MOKHOCTSX Hay4YHBIX OubmuoTek Python;
- 00 OCHOBHBIX HOHATHSIX ¥ METOAAaX MAIIHHHOTO 00yUYCHHS;

- 00 anropuTMax MOCTPOCHHUS 1 BOZMOXKHOCTSIX MOJIeJICH MAaIlIMHHOTO O0YYCHUS.

3agaun:

3amaum Kypcea:

- HAy4YHTb UCIIONB30BAaTh OCHOBHBIE AJITOPUTMUYECKHE KOHCTPYKIUH s3bIKa Python

- HAy4YHTb UCIIOIB30BAaTh OCHOBHBIE THIIBI U CTPYKTYPHI JaHHBIX si3bIka Python

- IO3HAKOMHTH ¢ BO3MOXKHOCTSIMU OMOJIMOTEK HayYHBIX BEIYHUCICHUS - NUMPY H SCipy

- IO3HAKOMUTB C BO3MOXKHOCTSIMU pabOThI C TaOJIMUHBIMU AaHHBIMU TIPH IOMOLIb OMOIHoTeKH pandas

- HAYy4YHUTh UCIIOJIB30BaTh CPEICTBA BU3yaIn3aliuu 0uoroTek matplotlib u seaborn mpu 06paboTKe TaHHBIX

- IO3HAKOMHUTH C OCHOBHBIMHU MOHATHSIMH MAITMHHOTO 00yYeHHs

- PacCMOTPETh METO/BI U TEXHOJIOTUH MOCTPOSHHUS JINHEHHBIX MOJIeJIei B 3a/1a4ax PEerpeccHy U Kiaccudukaum
- PacCMOTPETh METOMBI U TEXHOJIOTHUH MOCTPOSHHS PEIIAIOIIHX JIPEBHEB U JIECOB PEIIAIOIINX JICPEBHEB

- paccMOTpeTh NMpobIeMy epeoOyUeHUsT MOJICITH U METOBI KPOCC-BAIMIAIIMN KaK CPEJCTBO OOPHOBI ¢ epeodydyeHreM
- Hay4YnTh PaboTaTh B PA3INYHBIMU BUIAMHU MPU3HAKOB JaHHBIX

- HAYYHTH BBIMONHITE MOAOOD MapaMETPOB MO CETKE



MeToabl MAIIIMHHOTO 06y'{emm

AHHOTAIMS:

Lenbro 0cBOCHHS UCIUIUTHHBI « METOABI MAIIIMHHOTO O0YUYCHHS» SBIIOTCS (POPMUPOBAHKE Y CTYICHTOB

TEOPETHUYCCKIX 3HAHHUHU TI0 OCHOBAaM U aJITOPUTMaM MAITHHHOTO 00yYCHUsI, MPAKTUIECKUX HABBIKOB IO padOTEe C HHCTPYMCHTAPHEM,
MOJICJISIMU, METOJJaMH MAIIMHHOTO OOYYCHHUS U aHAIIN3a TaHHBIX.

The purpose of the discipline "Methods of machine learning" is the formation of
theoretical knowledge on the basics and algorithms of machine learning, practical skills in working with tools, models, methods of
machine learning and data analysis.

ean:
Henpro YMK siBrsieTcst MOMOIIB B MTOATOTOBKE CTYJICHTOB K COOPY M aHAIN3Y JTAHHBIX C IIOMOIIBI0 METO0B MAITUHHOTO O0YYeHUS.

3agaum:

JlaTh TeopeTHUECKHEe OCHOBBI B 00JIACTH MAIIMHHOTO O0YYEHHS U aHAM3a JaHHbIX.

HayunTs hopMynupoBaTh 1 KiiacCHPHUIMPOBATH 33a4k cOOpa U aHAIIN3a JAHHBIX B PA3IMYHBIX PEIMETHBIX 00JIACTSX.
CchopmupoBaTh MPaKTUYIECKUE HABBIKK MO BHIOOPY U UCIIOJIL30BAHMIO HAHOOIIEE MOIXO/SIIUX HHCTPYMEHTOB, MOJICIICH U METO/IOB
MAIIIMHHOTO aHaJIM3a JAHHBIX /11 KOHKPETHBIX MPUKJIAIHBIX 3a1a4.

CdopmMupoBaTh MPAKTHYESCKUE HABBIKY OLCHKH M HHTEPIPETALMHU PE3yIbTATOB PabOThI aITOPUTMOB MAIIMHHOTO 00yUYCHHS,
HACTPOUKH M ONTHMHU3AIHHM MOJICIICH MAITMHHOTO O0yUYCHHS.

TpeGoBaHus1 K YPOBHIO OCBOEHHUSI CO/IEPIKAHUS

CTyneHThI TOJKHBI 3HATh OCHOBHBIC KJIACCHI 33]]a4 MAITHHHOTO O0YUCHHS X YMETh OTPEACIATh KJIacC KOHKPETHBIX MPUKIIATHBIX
3amad. CTyICHTBI JOJDKHBI 3HATh U YMETh IPUMEHSITH Ha MPAKTHKE HHCTPYMEHTHI, aITOPUTMBI U METOJIbI, UCIIOJIb3YEMBIC IS
pEIICHMs] OCHOBHBIX KJIACCOB 33144, UX MPECUMYIIECTBA, HEJOCTATKH, BO3MOXKHOCTH HACTPOWKH U ONTHMHU3AIIUH, TUTIOBBIC 3HAUCHUS
NoKazaTesied TOUHOCTH, (P (PEKTUBHOCTH U CKOPOCTU pabOTHI.

CTyneHTHI TOJHKHBI YMETh aHATTM3UPOBATh U HHTEPIPETUPOBATH PE3YJIBTAThl pAOOTHI aITOPUTMOB MAITUHHOTO 00YYEHUS, TOJOUPATh
Y HAaCTpauBaTh MOJieNH Hanbolee 3 GEKTHBHBEIM 00pa3oM, T0OUBATHCS BEICOKOW TOYHOCTH UX PaOOTHL



MeTtoabl HENMPEPbIBHOIO CTATUCTUYECCKOI'0 KOHTPOJIA

AHHOTAIMS:

B kypce npuBoAsSITCS OCHOBHBIE MOHSATHUSI HEMPEPBHIBHOTO CTATUCTUYECKOTO KOHTPOJISI, TAKHE KAaK «IUJIAH KOHTPOJIS, «IIPABUIIO
OCTaHOBKH KOHTPOJIS, KKOHTPOJIb IO aTbTEPHATUBHOMY MPU3HAKYY, IUIaH IIEPBOTO BXOXKICHHUS», «MAPKOBCKHIA MTOTOK OOBEKTOBY U
npyrue. [lansl onpeaeneHus BUAa U TUIIAa KOHTPOJIS.

Hapsny ¢ knaccuyeckuM HENpepbIBHBIM CTATUCTUYECKUM KOHTPOJIEM B KypCe€ pacCMaTpUBAETCS HENPEPBIBHBINA CTATUCTUYECKUI
KOHTPOJIb ¢ TaMsThI0. [IpuBOIsATCS 007aCTH MPUMEHEHHSI KIIACCHYSCKOTO HEITPEPBIBHOTO CTATUCTHYSCKOTO KOHTPOJIS U
HEIPEPBIBHOIO CTATUCTUYECKOTO KOHTPOJIS C MaMsTbIO.

[IpaBuia 0CTaHOBKHM HENPEPHIBHOTO CTATHCTUYECKOTO KOHTPOJIS PACCMATPUBAIOTCS KaK PEKYPPEHTHBIE COOBITHS, YTO TIO3BOJISICT
JTOKa3aTh PSIIl TEOPEM O MaTEMaTHYECKOM OXXHIAHUH MIaroB KOHTPOJIS (TIPOKOHTPOIMPOBAHHBIX OOBEKTOB) 0 €TO OCTAHOBKH.
MatemaTHuecKoe OKUAAHUE CITYKUT OCHOBOM AJIsL KPUTEPUS IPU MIPUHATUH YIPABJIECHYECKUX PELLICHUM.

BBoauTcs moHsATHE TapanieTbHOTO HEMTPEPHIBHOTO KOHTPOIs. CpaBHUBAIOTCS IIPaBIIIA OCTAHOBKU KOHTPOJIS IS KIIACCHYECKOTO
HETPEPBIBHOTO KOHTPOJIS M KOHTPOJIIS C MTAMSATHIO IT0 MATEMAaTHIECKOMY OXKHIAHHUIO TPOKOHTPOIHPOBAHHBIX 00BEKTOB 10 OCTAHOBKH
KOHTPOJISI.

EEINT3 CERNT3

The course introduces the basic concepts of continuous statistical control, such as “control plan”, “control stop rule”, “control by
alternative criteria”, “first entry plan”, “Markov stream of objects” and others. Definitions of the type and type of control are given.
Along with the classical continuous statistical control, the course considers continuous statistical control with memory. Areas of
application of the classical continuous statistical control and continuous statistical control with memory.

The rules for stopping continuous statistical control are considered as recurrent events, which allows one to prove a number of
theorems on the mathematical expectation of control steps (controlled objects) before it stops. Mathematical expectation serves as the
basis for the criterion in making managerial decisions.

The concept of parallel continuous monitoring is introduced. The rules of stopping control for classic continuous monitoring and
control are compared with the memory of the mathematical expectation of the controlled objects before the stopping of control.

Hean:

Henp qucuuminael "MeTo bl HEPEPBIBHOTO CTATUCTUYECKOT0 KOHTPOJIA" 3aKJIF0UaeTCsl B 00YUYEHHH CTYICHTOB METOIMKAM H
HHCTPYMEHTaM CTATUCTHYECKOIO KOHTPOJIS IIPOIIECCOB MMPOU3BOJICTRA C IIEIIBI0 00CCIICYCHHUS UX CTAOMIBHOCTH U KauecTBa
MPOLYKIIHH.

3agaumn:

1. 3yueHre OCHOBHBIX MOHATHI U MPUHLIUIIOB CTATUCTUYECKOTO KOHTPOJIs. CTYJEHTHI OAYYalOT 3HAHUS O MOHATHUSIX, IPUHIUIAX U
METO0/IaX CTaTUCTUYECKOTO KOHTPOJIS, BKJIIOUYasl MOHSTUS [IPOLIecca KOHTPOJISl, KOHTPOJIbHOM KapThl, peebHbIX 3HAUeHUH, CPETHEr0
3HAYCHUS U JIp.

2. Pa3paboTka 1 IpUMEHEeHNEe KOHTPOJIBHBIX KapT. CTyAEHTHI yyarcsi pa3pabaTbIBaTh U IPUMEHSTH Pa3In4YHbIe KOHTPOJIBHBIE KAPTHI,
TaKue Kak KapThl KOHTPOJISL CPETHET0 3HAYCHUS, KApThl KOHTPOJIS ANAla30Ha, KapThl KOHTPOJIS YKCiIa OpakOBaHHBIX M3/IENHUI U JIp.

3. AHaJM3 ¥ MHTEPIPETAIHS PE3yIbTaTOB KOHTPOJISL. CTyAEHTHI y4aTcsl aHAIM3UPOBATh M HHTEPIIPETHPOBATh PE3yIbTATHI
CTaTUCTUYECKOTO KOHTPOJISI, ONPEAEISITH IPHYMHBI OTKIIOHEHHH OT YCTAHOBJICHHBIX CTAHIAPTOB U MIPHHUMATH MEPHI TI0 YITyUIICHHIO
MIPOIIECCOB MTPOM3BOACTBA.

4. OnTrMHU3aIys MPOIEeccoB MPon3BoAcTBA. CTYAESHTH H3y4YaroT METOB! ONTHMHU3ALINH IIPOIIECCOB IIPOU3BOACTBA HA OCHOBE JaHHBIX,
MTOJTyYSHHBIX B pe3ybTaTe CTATUCTUIECKOTO KOHTPOJIS, M pa3pabaThIBalOT PEKOMEHIANNH 110 YIIY4IICHNIO Y3(PPEKTUBHOCTH 1
Ka4yecTBa MPOIyKIIHH.

5. HpI/IMeHeHI/Ie MIPOTrpaMMHBIX CPEACTB JJId CTATUCTUYCCKOI'O KOHTPOJIA. CTyI[eHTI)I 3HAKOMATCA C IPOrpaMMHBIMU CPEACTBAMU,
HCIOJB3YEMBIMU JJI1 CTATUCTUYCCKOTO KOHTPOJIA IMTPOLUECCOB IMMPOU3BOACTBA, U YYATCA UX IPUMCHATDH 1A c6opa, aHaJin3a u
BU3yaJIU3alluu JaHHBIX.



Mertoabl TeOpHH BO3MYIIEHUI

AHHOTAIMA:

.1. Beenenue. Merton pazMepHOCTEH.

Bo BBeneHun 00CyKaaeTcs BOIpOC 0 HE0OXOAUMOCTH JTara UCCIEAOBAHUS MATEMAaTHUCCKUX MOJICIICH aHATUTHYCCKUME METOIaMU
ke B cITydae, eCIIi Jlajee IMPeIyCMaTPUBaeTCsl KOMIIBIOTEPHOE (YHCICHHOE) MOACTHPOBAHHUE.

OmHEM U3 BaKHBIX METOJIOB B 3TOM KOHTEKCTE SIBIISIETCS TCOPHS Pa3MEPHOCTEH, KOTOpast O3BOJIIET COKPATUTH YUCIIO TApaMETPOB
3a[a4i (MOJICNIN) U BBISIBUTH MX 3HAYAMOCTh B KOHKPETHBIX YCIOBHSX. [IJIs 3aKpeTICHUS TEOPETHIECKOTO MaTepHAITBI
MIPEIIoIaracTcs BBIMOIHEHUE Ta0opaTOpHOH paboTher Nel.

2. PerynspHbie pa3inokeHus 110 MaJIoOMy apameTpy.

B sTOM paznene paccMaTpuUBaIOTCS BOIPOCH! pEIIeHHs pa3HOOOPa3HBIX 3324 METOIOM Pa3JIOKEHHS 10 MasioMy (cTpemsimemycs K 0)
mapaMeTpy: perieHne CHCTEM JIMHEHHBIX alreOpandecKiX YpaBHEHHUI, BEITUCIICHIE KOpHEH anreOpandecKix ypaBHEHUI, penicHrne
3amaun Komm it 0OBIKHOBEHHBIX AU (HepeHITNaTbHBIX ypaBHeHAN. [T 3aKperieHnss TEOpETHIeCKOTO0 MaTepHAaITbl IPEIIOIaraeTcs
BEITIOJTHEHHE J1a00paTopHOi paboThr Ne2.

3. CHHTYJISIpHBIE PA3JIOKEHUS TI0 MaJIOMY TTapaMeTpy

B aToMm paznene paccMaTpuBaIOTCS BOTIPOCH! PEIISHHUS pa3HOOOPa3HBIX 3a7ad METOIOM Pa3IoKEHUs TI0 MaioMy (cTpemMsimemMycst k 0)
mapamMmeTpy, HaxoIAIIeMycs IPU «CTapIiei MPOU3BOAHOI: BEIUHCICHNE KOPHEH anreOpandeckux YpaBHEHHH, pEIIeHNe 3a1a91 KON
J1s1 OOBIKHOBEHHBIX AU depeHInanbHbIX ypaBHeHui (Teopema A.H. TuxoHoBa), penieHre KpaeBbIxX 3a/1a4 Isl OOBIKHOBEHHBIX
nudhepeHIaIbHbIX ypaBHEHUH. [ 3aKperyieHns] TEOPETHIECKOTo MaTepHalIbl IPEATIONIaraeTCs BEIIIOIHEHUE Ja00paTOPHBIX paboT
Ne3.4.

4. MeTozbl CHIXKEHUS Pa3MEPHOCTH 33/1a4H.

B sToM pazmepe paccMaTpUBarOTCS BOMPOCKHI MOCTPOCSHHSI aBTOMOJIEIBHBIX PEIICHUH (CBEICHUS YPaBHEHNUH B YaCTHBIX ITPOU3BOIHBIX
K OOBIKHOBEHHBIM U PEepeHIIATbHBIM YPABHEHUI) M CHUIKEHHSI Pa3MEPHOCTH IIPOCTPAHCTBA JJIsl ypaBHEHUH B YaCTHBIX
MIPOM3BO/IHBIX 32 CYET HEKOTOPHIX MPEANOI0KEHUH 0 PU3NIECKOM XapaKTepe UCCIeAyEeMBIX SIBJICHUH Ha MpUMeEpe YpaBHEHUH
THIAPOJMHAMHKH. [J1s1 3aKpenyIeHUs] TECOPETHYECKOT0 MaTepHaIbl IPE/II0NIAraeTCs BHITOITHEHUE CAaMOCTOSTENTLHON PaboTHI.

.1. Introduction. Method dimensions.

The introduction discusses the need to stage study of mathematical models of analytical methods, even if further provides computer
(numerical) modeling.

One of the important methods in this context, is the theory of dimensions, which reduces the number of parameters of the problem (the
model) and reveal their importance in specific circumstances. To consolidate the theoretical material is supposed to perform laboratory
work Nel.

2. Regular expansion in the small parameter.

This section deals with the solution of various problems by expansion in the small (aspiring to 0) Parameters: solving systems of linear
algebraic equations, computation of roots of algebraic equations, the solution of the Cauchy problem for ordinary differential
equations. To consolidate the theoretical material is supposed to perform laboratory work Ne2.

3. Singular expansion in the small parameter

This section deals with the solution of various problems by expansion in the small (aspiring to 0) value, located at the "highest
derivative": calculation of the roots of algebraic equations, the solution of the Cauchy problem for ordinary differential equations
(Theorem Tikhonov), the solution of boundary value problems for ordinary differential equations. To consolidate the theoretical
material is supposed to perform laboratory work Ne3.4.

4. Methods to reduce the dimension of the problem.

At this size, the problems of constructing self-similar solutions (data of partial differential equations to ordinary differential equations)
and to reduce the dimensionality of space for partial differential equations due to some assumptions about the physical nature of the
phenomena studied by the example of the equations of hydrodynamics. To consolidate the theoretical material is supposed to perform
independent work.

Hean:

Lemn YMK:

- IaTh TIOCJIEIOBATENbHOE U3JI0KEHNE TEOPHH METOOB BO3MYIIICHUH;

- 3aKPETHTh TEOPETUICCKUI MaTepHall pelieHueM pa3HOOOPa3HBIX 3aad.

3apauu:

3amauu Kypcea:

- OCBOCHHE METOOB TEOPUH 00e3pa3MeprBaHHUs,

- OCBOCHHE HABBIKOB HCIIOJIb30BaHMS MIPUOIMKCHHBIX aHATUTHUCCKUX METO/Ia IS ITUPOKOT0 KPyra MaTeMaTHUECKUX 3a7ay.



OcnoBbl UT-013Heca

AHHOTALMA:

B pamkax TUCHMIUIMHBI CTYIEHTHI U3Y4al0T OCHOBHBIE TpHHIHITEI U T-On3Heca 1 ero poib B COBPEMEHHOM MHUPE.

B xone 00yuyeHus CTyAEHTHI H3y4YaroT TaKUE TEMBI, KaK OCHOBBI IIPEAIPHHAMATEIILCTBA, MAPKETHHTA U YIIpaBiIeHus npoektaMu. OHH
TaKKe Y3HAIOT O TOM, KaK NpUMeHATs M T-TexHosornu B OM3HECe U KaK OHM MOTYT OBITh MCIIOJIB30BAHBI IS YTy YIICHUS

3G PEKTUBHOCTH U KOHKYPEHTOCIIOCOOHOCTH KOMITAaHHH.

Ocoboe BHIMaHHE yAeIIeTCS TAKUM TeMaM, KaKk Co3JJaHne OM3HEC-MOJIETH, IIONCK HHBECTOPOB, YIpaBlieHHe (prHAHCAMU U Pa3BUTHE
6uzneca. CTyIeHTBI H3Y4alOT IIpuMepsl ycremHbix U T-crapTanoB n aHalu3UPYIOT UX OIIBIT, YTOOBI IIOHATH, KaK CO31aTh CBOU
COOCTBCHHEII OHM3HEC.

[o oxoryannm m3ydeHns aucuuruInHb "OcHoBel U T-013HECA" CTYACHTHI OIDKHBL:

Hmets npencrasieHue:

&#8722; 06 OCHOBHBIX THITaX, BUAAX W MOJCIIAX MAapKETHHTA;

&#8722; 0 KOHIIEIINN MapKETHHT-MUKC 7P; yMeTh IPIMEHATH TTOJIOKEHHsI KOHIeNINHN Ha peiHKe U T-1poayKToB;

&#8722; o cymHOCTH, BUIAX, QYHKINAX, CTPYKTYpE U OCOOSHHOCTSAX On3Hec-Turana B UT;

&#8722; 0 HampaBICHHUSIX DJIEKTPOHHON KOMMEPITNH, 0COOSHHOCTSX ¥ METOAAX BEACHHS JIEKTPOHHOW KOMMEPIINH;

&#8722; nMeTh TIPEICTABICHUE U YMETh IPUMEHSATh KOHIETIITUIO 1 OCHOBHBIE MOJIEITH JIEKTPOHHONH KOMMEPIIUH;

3HaTb:

&#8722; ocobennoctr mapkerunra B UT-oTpacnu;

YMers:

&#8722; ncnonap30BaTh METO Bl MAPKETHHIOBOTO aHAIM3a I pa3pabOTKU CTpAaTerul KOMIIAHNH;

&#8722; mpuMeHATh METOIBI aHAIM3a KOHKYPEHTHOTO OKPYKEHHS JUI O3ULIMOHNPOBAHHS KOMITAHUH Ha PHIHKE;

&#8722; cocTaBIsATh MApKETUHIOBBIH IJIaH U IJIaH mpoaBmwkeHus U T-mpoaykToB Ha pIHKE;

&#8722; Ha IPaKTUUECKOM YPOBHE COCTaBIATh OnsHec-1ian U T-poexTa, BKIIIOYas MapKeTHHIOBBIH IIJ1aH, TUIAH MPOJIaK,
MIPOM3BO/ICTBEHHBIH TUIaH, OPraHW3aIlMOHHBIN TU1aH, (PUHAHCOBBIH ILIaH;

&#8722; Ha IpaKTUKE COCTABIATH M 000CHOBBIBATH POEKTHI, TPOTrPaMMBI, IUTaHbI peann3anuu M T-mpoeKkToB B pa3nu4HbIX BUAAX
JNEKTPOHHON KOMMEpLUH.

Bnagets:

&#8722; meronamu PEEST-ananuza u SWOT- ananusa;

&#8722; MeToamu aHaIM3a IOTpeOHTENel, CErMEHTHPOBAHUS U TAPTETUPOBAHUS PHIHKA;

&#8722; MeToiaMu pacueToB M YMETh OCYIIECTBIISTE pacyeT 3KOHOMHUYECKOH 3P (PEKTHBHOCTH U OLICHKY PUCKOB OM3HEC-IIPOEKTa;
&#8722; 0CHOBHBIMU MHCTPYMEHTaMH U METOJaMU IIPOAAXH TOBAPOB U yciyr B MIHTepHeTe, B T.4. UHTepHET-TpeiinuHroM, -
OaHKUHI'OM, -pPEKPYTHHIOM, -ITHJINHTOM.

Hean:

Hens xypca:

OCBOEHHE O0IMIETEOPETUIECKOTO (pyHIaMEHTa M MPAKTHYECKUX METOJIOB [T IOCTPOCHHUS M YCIICITHON pean3auy OU3HeC-IIPOESKTOB
B OTpacTu HHPpopMaIMOHHbIX TexHooruid (UT).

3apaun:

3amauu Kypcea:

&#8722; 03HaKOMJIEHHE CTYI€HTOB C OCHOBHBIMU MOHATUSMU, IPUHIIUTIAMU, METOIOJIOTHEN, METOJUKAMH aHAJIN3a, JIAHUPOBAHUS U
opranmuzanun UT-OusHeca;

&#8722; momyueHue CTyA€HTaMU IPEACTaBICHUS O COACP)KaHUN MapKETHHTa U MJIaHUPOBAHMS KaK HayYHBIX JUCLUIUINH,
CUCTeMaTH3alusl, 3aKpeIUICHHE U PACIIMPEHNE TEOPETHYECKUX U MPAKTUUECKUX 3HAHHUH 110 po0ieMaM MapKeTHHTa U IJIaHUPOBAHMS
B UT-otpacny;

&#8722; pa3BUTHE HABBIKOB BEJICHNSI CAMOCTOSTENBbHON pa3paboTku Ou3Hec-11ana KoHkpeTHoro U T-poekra.



COBpeMeHHLle Internet-rexHoJiorun peuieHusl AKTYaJbHbIX MATEMATUYECKHUX 3a1a4

AHHOTALUSA:

Kypc nexuuii "CoBpemenssle Internet-TexHONOruy peleHus akTyaabHbIX MaTEMAaTHUECKUX 337a4"" MOCBAIIEH U3yUYEHHUIO HOBBIX
napajiurM, TeXHOJIOTHA, MIaTGOpM M MPOTPaMMHBIX IPOJIYKTOB I10 00pabOoTKe OOJIBIINX M CBEPXOOIIBIINX HAOOPOB JaHHBIX
(BigData). Ha npakTrke BBITIOJIHSIOTCS 3aJaHUs, B YACTHOCTH, 10 ITAKETHON M IIOTOKOBOM 00pab0TKe NaHHBIX Ha 0a3e TeXHOJIOTHH

Hadoop u Cascading ¢ ncrions3oBanueM miat¢opM 00JauHbIX BBIYNCICHUH, YHUBEPCATIBHOW CHCTEMBI KITACTEPHBIX BEIYMCICHUH
Apache Spark & Spark SQL.

The theoretical part of “Advanced Internet technologies” course is dedicated to study of novel paradigms, technologies, libraries and
software programs that were developed as a part of the second version of BigData framework Apache Hadoop 2.0. Practicum contains
of number of data- and graph-flow computing tasks based on Hadoop and Cascading technologies using cloud computing platform
C2R and general-purpose cluster computing system Apache Spark & Spark SQL.

ean:

W3yqnTh BO3MOXKHOCTH 2-i Bepcuu PppeiMBOpKa 1o 06padoTke OONBIINX U cymepOonbInX HabopoB naHHbIX (BigData) - Apache
Hadoop 2.0 (YARN).

3apauu:

OcCHOBHBIC 33J1a4H Kypca:

1. OcBoeHue COBpEeMEHHBIX 00JIAYHBIX IIATHOPM IS PEIISHUS 3a1a9 aHATUTHKA JaHHBIX

2. Nzyuenue creka texnoioruit Apache Hadoop 2.0: HDFS, MapReduce, HBase, Solr

3. IlpnoGpeTeHre HABBIKOB pEIICHIS aHATMTHYECKUX 3a1a4 Ha 6a3ze Spark, Spark SQL, Spark Streaming



TeopeaneCKne OCHOBBbI KOMl'Il:lOTepHOﬁ 0€30MacHOCTH

AHHOTAIMS:

JucuurinHa npenHazHadeHa it GOpMHUPOBAHUS OOIINX TCOPETUUCCKUX 3HAHUH IO BOIPOCAM OpPTraHU3aIMK 3allIUTHl HHPOPMAITUH
HA TMPEANPUATHH. PaccMaTpruBalOTCs pa3nyHble TEOPSTHUCCKIE ACTICKTHI OPraHU3alH 3aIUThl HHQOPMAIIHH, B TOM YHCIIC
MIPOU3BOIUTCS 3HAKOMCTBO C MOJIEIISIMU 0€30ITaCHOCTH KOMITBIOTEPHBIX CUCTEM.

The discipline is designed to form general theoretical knowledge on the organization of information protection at the enterprise.
Various theoretical aspects of information protection organization are considered, including familiarity with models of computer
systems security.

ean:
CTyneHTBI TOJKHBI HAyYUThCS CO3/IaBaTh KOMIIBIOTEPHBIC CHCTEMBI 3alIUTHI HH(OPMAIIUU 1 OIICHUBATh UX A()()EKTUBHOCTH C
MIOMOIIBIO PACCMOTPEHHBIX B Kypce MaTEMaTHUYECKUX MOJEINIEH.

3apauu:

CTyneHTHI TOHKHBI YCBOUTH TO, YTO KOMIIBIOTEPHAS O€30MTaCHOCTD SBJSIETCS YaCThIO HH(OPMAIIMOHHON 0€301TaCHOCTH TOCYIapCTBa,
IIOJDKHBI TTOHATH 001ue mpuHIUIH moctpoerus C3U n popmanmsamnuio B moaxoze moctpoerns C3U, CTyIeHTH JOIDKHBI HAYIUTHCS
MIPUMEHSTH MIPHU TOCTPOCHUH OIeHKH P dextuBHOCTH C3U mpaBmia 4eTKOH 1 HEIETKOW MaTEeMaTHKH, YMETh HCITOIB30BaTh METOIBI
AKCIIEPTHBIX OIeHOK mpu coznannu C3U, momxusl co3mpate C3U T1K u oneHuTh ee 3 GEeKTUBHOCTD ¢ TIOMOIIBIO BCEX U3YYESHHBIX
METOJIOB ¥ MPUMEHEHUH MeTo1a dKcrepTHoro onennBanus DELPHI, nomkHbI TOHATH 001He MPUHITUIIBI pA0OTHI XaKepOB B CETH
WuTepHeT U yMeTh paboTaTh B CETH C HANOOIBIIEH BEPOSTHOCTHIO MIPEIOXPAHCHHS OT yTe4eK HH(POPMALINH, JOIKHBI YCBOUTH
MIPUHIMITEI opTraHu3anuu padboTel C3U1 B 6aHKOBCKHUX CTPYKTypax M y3HATh COBpEMEHHBIE OCHOBHBIE yTpo3bl C, TOMKHBI Y3HATH 00
OCHOBHBIX THTIaX ceTell u knaccudpukanuu C3U 3Tux cerei.



AxkanemMuyeckasi M npogecCMOHAILHASI KOMMYHMKALMSI HA MHOCTPAHHOM SI3bIKe (AHTJIMHCKUIT)

AHHOTANMUA:

B pamKax TUCHUIUIMHBI CTYICHTHI aKTHBU3UPYIOT aKaJIEeMHUUECKYIO M IPO(ECCHOHAIBHYIO JIEKCUKY Ha HHOCTPAHHOM S3bIKE, T0JTyYaroT
MIPaKTHYECKHE HABBIKK YTEHUS, aHAIN3a 1 aHHOTHPOBaHHS PO(ecCHOHAbHO-OPUEHTHPOBAHHOTO TEKCTa, HallcaHue 0030pa
IIPOYUTAHHOTO HAYYHOTO NMPOQECCHOHATBHO-OPHEHTHPOBAHHOTO MaTepHaa, MOArOTOBKH JOKJIA/Ia M IPE3CHTAINH 110 3TOMY
Marepuairy. O0ydaemble OATOTOBAT aKageMIuecKkoe/mpodeccuoHaIbHoe opTdonno U pestoMe (CV) Ha THOCTPAHHOM S3bIKE MO
TpeOOBaHMAM BeAyIINX 3apyOexHbIx BY30B.

B nanpHeineM CTyIeHT UMeeT BO3MOXKHOCTh 3aKPEIUTh M Pa3BUTh JaHHbBIC HABBIKK IPH BeIOOpE HucHUILIMH «[IuchMeHHast
MHOSI3bIYHAS] KOMMYHHKAIWS B aKaIeMHYIECKOH U podeccHoHabHON cdepax» H «Y CTHasI HHOSA3bIYHAS KOMMYHHKAIUS B
aKaJeMHIeCKOi 1 podecCHoHaIbHOM chepaxy.

As part of the discipline, students activate academic and professional vocabulary in a foreign language, gain practical skills in reading,
analyzing and annotating professionally-oriented text, writing a review of the scientific, professionally-oriented material that has been
read, preparing a report, and presenting this material. Students will prepare an academic / professional portfolio and CV (curriculum
vitae) in a foreign language according to the requirements of leading foreign universities.

Afterwards, the students will have the opportunity to consolidate and develop these skills when choosing the disciplines “Written
foreign language communication in academic and professional fields” and “Oral foreign language communication in academic and
professional fields”.

Hean:

dopMupoBaHHE U pa3BUTHE MPAKTUICCKUX HABBIKOB MHOS3BIYHOTO OOIICHHUS B CUTYAIMSIX aKaJIeMHIECKOTo U MpodecCHoHaIEHOTO
B3aMOJCHCTBHS

3agaum:

-aKTUBU3UPOBATh KOMMYHUKAaTHUBHLIC HABbIKW B OCHOBHBIX BUAX peHeBoﬁ ACATCIIBHOCTHU (HOHI/IMaHI/Ie yCTHOﬁ M ITIMCbMEHHON peun,
MMUCHMO ¥ TOBOPCHHUE);

-00y4YHUTh CTY/ICHTOB QHAIN3Y U CUHTE3Y aKaJEeMHUYECKAX U HAYIHBIX TEKCTOB;

-03HAKOMMWTE MX C PEUEBBIMH KITUIIIE JUTS aKaJeMUIECKOT0 M PO(ECCHOHATLHOTO OOIIEHHS;

- 00yYHTH KOMIIPECCHH TEKCTA C LENBIO CO31aHus peepaToB MEPBUYHBIX TEKCTOB Ha HHOCTPAHHOM SI3BIKE 110 HATPABJICHUIO
00yucHHS;

- 00y4YHUTh OCHOBHBIM KOMMYHHKATHBHBIM HABBIKAM B CUTYallUH HHOS3BIYHON 3apy0eKHOM KOH(EPEHIINH: OrOTOBKA M MPE3EHTAIHs
JIOKJIa]1a HA HHOCTPAHHOM SI3BIKE.



AxkanemMuyeckasi M npogecCMOHAILHASI KOMMYHMKALMSI HA MHOCTPAHHOM SI3bIKe (AHTJIMHCKUIT)

AHHOTALUSA:

B pamKax TUCHUIUIMHBI CTYICHTHI aKTHBU3UPYIOT aKaJIEeMHUUECKYIO M IPO(ECCHOHAIBHYIO JIEKCUKY Ha HHOCTPAHHOM S3bIKE, T0JTyYaroT
MIPaKTHYECKHE HABBIKK YTEHUs, aHAIN3a U aHHOTUPOBaHUS IPO(eCcCHOHAIbHO-OPUEHTHPOBAHHOTO TeKCTa. B pesynbrare o0yueHus
CTYZAEHTHI TaK)Ke HAY9aTCsl HAIMCaHUIO 0030pa MTPOYUTAHHOTO HAYYHOTO NMPOQeCcCHOHATBHO-OPUEHTHPOBAHHOTO MaTepHania,
c(hOpMHUPYIOT HABBIKH TIOATOTOBKH JOKJIaa U MPE3EHTAINH 110 IPOYNTAHHOMY MaTepHaly B paMKaX CBOETO ANCCEPTALIMHHOTO
nccnenoBanus. OO0ydaeMble OATOTOBST akaseMudeckoe/mpodeccronansHoe noptdonuo u pestome (CV) Ha HHOCTPAaHHOM S3BIKE 110
TpeOOBaHMAM BeAyIINX 3apyOexHbx BY30B.

B nanbHe#nIeM CTyIeHT UMeeT BO3MOKHOCTD 3aKPEIUTh ¥ Pa3BUTh JaHHbBIE HABBIKK IPH BeIOOpE TUCHUILIMH «[IuchMeHHast
MHOSI3bIYHAS KOMMYHHKAIUS B aKaIeMHIECKOH U podeccHoHabHON cdepax» H «Y CTHast HHOSA3bIYHAS KOMMYHHKAIUS B
aKaJeMHIeCcKOi 1 podecCHoHaIbHOM chepaxy.

As part of the discipline students activate academic and professional vocabulary in a foreign language, gain practical skills of reading,
analyzing and annotating a professionally-oriented text. As a result, students will also learn how to write a review of read academic
professionally-oriented material, develop skills to prepare a report and presentation on the read material as part of their dissertation
research. Students will prepare an academic/professional portfolio and resume (CV) in a foreign language according to the
requirements of leading foreign universities.

In the future, students have the opportunity to consolidate and develop these skills when choosing the disciplines "Written Foreign
Language Communication in the Academic and Professional Sphere" and "Oral Foreign Language Communication in the Academic
and Professional Sphere".

Hean:

Lenbro AUCIUIUTMHEI SBISAETCS (OPMUPOBAHHE U Pa3BUTHE MPAKTUIECKUX HABBIKOB MHOS3BIYHOTO OOIIEHUS B CUTYAIHIX
aKaJeMHYIECKOTO B PO ECCHOHATHHOTO B3aMOACHCTBHS.

3agaum:

-aKTUBH3MPOBATh KOMMYHHKATHBHbIE HABBIKM B OCHOBHBIX BHJIAX PEUEBO# JEATEILHOCTH (IOHUMAHKUE YCTHON M MTMCHMEHHON peyH,
MMUCHMO ¥ TOBOPCHHE);

-00y4YHUTh CTYJICHTOB QHAIN3Y U CUHTE3Y aKaJEeMHUYECKAX U HAYIHBIX TEKCTOB;

-03HAKOMMWTE MX C PEUEBBIMH KITUIIIE JUTS aKaJeMUIECKOT0 B PO(ECCHOHATLHOTO OOIIEHHS;

- 00y4YHTh KOMIIPECCHH TEKCTA C LIENbIO CO3/1aHus peepaToB MEPBUYHBIX TEKCTOB HA HHOCTPAHHOM SI3BIKE 110 HATPABICHUIO
00yucHHS;

- 00y4YHUTh OCHOBHBIM KOMMYHHKATHBHBIM HABBIKAM B CUTYallUM HHOS3BIYHON 3apy0eKHOM KOH(EPEHIINH: OrOTOBKA M MPE3EHTAIHs
JIOKJIa]1a HA HHOCTPAHHOM SI3BIKE.



BBejneHnne B 00J1a4HbIe BHIYHCIEHUS

AHHOTANMS:

Jucuumnza "BBefieHre B 00J1a4HbIC BRIYUCICHHA" MIPeIHA3HAYCHA JT1 O3HAKOMIICHUS CTYJICHTOB C OCHOBAMH U MPHHIIUTIAMH
00JaYHBIX BEIYUCIICHUM, a TAKXKE WX MIPUMCHCHHEM B COBPEMEHHBIX HHPOPMAITUOHHBIX TEXHOIOTHUSIX.

B pesynbpraTe m3y4eHus TUCIHMIDIMHE "BBeeHne B 00JadHbIe BRIYUCICHUA" CTYICHTHI IOMYYarOT 3HAHNS U HABBIKU, HEOOXOINMBIC
JUTst pabOTHI ¢ O0JIAYHBIMA TeXHOIOTHAMHU. OHU pa3BUBAIOT NMPO(ecCHOHATBFHBIC KOMITETCHIIMN B 007aCTH 00JIAaYHBIX BHIYHCICHUH,
yMeHHe pa3pabaThIBaTh W UCIIOIE30BATh 00JadHbIC MIPIIIOKEHIS, aHATTM3UPOBATh U BRIOUPATH OOJIAYHEIC PEIICHUS, a TAKXKE
YIPaBJSITh U 00eCIIeunBaTh 0€30MaCHOCTh 00JTaYHBIX CHCTEM.

Hean:

Lenbro AUCOUTUTMHEI SBIAETCS POPMUPOBAHHE y CTYJICHTOB 3HAHUI, HABBIKOB M KOMIIETEHIIHH, HEOOXOJMMBIX JJIS1 IIOHIMAaHHUS
KOHIICTIIINH 00JIaYHBIX BEIYMCIICHUH, X IPEUMYIIECTB  BOZMOXKHOCTEH, a TAaK)KEe YMEHUS IPUMEHATH O0JIAYHbIC TEXHOJIOTHH B
Ppa3ITUIHBIX 00JACTIX.

3agaum:

1. V3yueHre OCHOBHBIX TOHATHI U MPUHIIAIOB 00JaYHBIX BEIUUCIICHUH. CTYICHTHI 3HAKOMSTCS C OCHOBHBIMH TOHSITHIMH U
TEPMHUHAMHU B 00JTaCTH 0OJAUHBIX BHIYMCIICHU, TAKUMH KaKk HHPpacTPyKTypa Kak cepsuc (1aaS), mnardopma kak cepruc (PaaS),
mporpamMMHOe oOecrieueHre Kak cepBuc (SaaS) u nap. OHM TakkKe U3yYalOT MPUHIUIBI Pa0OTHI 00JIAYHBIX TIATGOPM U CEPBHCOB.

2. Pa3p360T1<a M UCIIOJIL30BaHKE 00IaYHBIX HpPIJ'IO)KeHHfI. CTy)_'IeHTBI ydatca pa3paGaTI>IBaTI> U KCII0/Ib30BaTh O00JIaYHEIC OPpUIIOKCHUA,
HCIOJIb3YS PA3JTINYHBIC 00J1auHEIE HJ'IaT(I)OpMLI " CCPBUCHI. Onu N3y4arOT METOAbI U UHCTPYMCHTDBI pa3pa60TKH 00J1aYHBIX
HpHHO)KCHHﬁ, a TaK¥XKC MPUHIUIIBI U TIPAKTUKU UX PA3BEPThIBAHUA U MaCIHTa6I/IpOBaHI/I$I.

3. AHanu3 1 BeIOOp 00sauHbIX pemeHnii. CTyIeHTHI yuaTcsl aHaIM3UpOBaTh U BEIOMPATh HOAXOASIINE 00JayHble PEIICHHS IS
pa3IMUHBIX 33/1a4 ¥ TpeOboBaHui. OHM M3y4YaloT KPUTEPHH BBIOOPA 0OIAYHBIX ITPOBAWIEPOB U CEPBHUCOB, & TAKXKE YUUTHIBAIOT
(baxTOopBI 6€30MACHOCTH, MacITaOUPyEMOCTH, HaJEKHOCTH U CTOUMOCTH.

4. YrpasneHnue u 6€30MacHOCTb 00NaYHBIX crcTeM. CTyIeHTHl H3Y9aloT METOAbI YIIpaBICHUS 1 o0ecTieueHnst 6e30acHOCTH
ob6magnbIx cucreM. OHHU y9aTcst yIpaBIIsATh JOCTYIIOM K OOJIaYHBIM pecypcaM, o0ecTieunBaTh KOHPHUICHIINATBHOCTD U [IEJIOCTHOCTD
JaHHBIX, a TAKXKE pa3pabaTeiBaTh CTPATETHH PE3ePBHOTO KOMMPOBAHUS U BOCCTAHOBIICHUSL.

5. Pa3paboTka 00auHbIX apXUTEKTyp 1 Mozeneil. CTyIeHTHI pa3padaThIBaioT 00IaYHbIe apXUTEKTYPhI U MOZICITH, YIUTHIBASI
TpeboBaHus U IOTpeOHOCTH opraHu3anuii. OHM N3Y9arOT MPUHITUIIBI TOCTPOCHUS MACIITAOUPYEMBIX, OTKa30yCTOHIMBBIX M THOKUX
00JaYHBIX CHCTEM.

Tpeﬁonamm K YPOBHIO OCBOCHMA COACPKAHUA:

W3yyeHne qucuIuivHbl 0a3upyeTcs Ha OCBOSHUH 3HAHWH O MPUHINIAX PabOThl ONEPALMOHHBIX CUCTEM, TPAJIUIIMOHHBIX
KOMITBIOTEPHBIX CeTeH, MPOrpaMMHO-KOH(HUTYPHPYEMBIX KOMITBIOTEPHBIX CETEH.



KyabTypHoe pa3HooOpa3ue u JUaJIOT MeXAY KYJIbTYpaMu

AHHOTAIMA:

ConepkaHue AUCIUTUIMHBI OXBAThIBAET KPYT MPOOJIEM, CBSI3aHHBIX C MTPEACTaBICHUEM O KyJIbTYpPHOM pa3HOOOpa3uu u
HEOOXOANMOCTH ANAJIOTa MEXKIY KyJIbTYPaMH.

MB5I )KMBEM B MHOTOKYJIBTYPHOM, MHOTOPACOBOM M MHOTOSI3BIYHOM obmiecTBe. [Iporieccs riodann3anny oKa3sBaoT 00JIbIIoe
BJIMSHHE Ha SKOHOMHYECKHNE, COIMAIbHBIE, IPABOBEIE, TOJUTHYECKIE, 00pa30BaTe/IbHbIE U KYJIBTYPHBIE CHCTEMBI. UTOOBI
MIPEATIPUATHS, OTPACIH U aKaIEMUYECKAE HHCTUTYTHI MOTJIH 3((QEKTUBHO CyIIECTBOBATh, UM HEOOXOIMMO OYyAET penaTs BOIPOCH,
CBSI3aHHBIE C B3aUMO/ICHICTBUEM KYJIBTYpP U KYJIbTYpPHBIM Pa3HOOOpa3HeEM.

B pesynbraTte u3ydeHus! JUCHUIUIMHBI CTYCHTHI IOJDKHBI:

- 3HAaTh OCHOBHBIE TEOPETHIECKUE MTOHATHS, CBA3aHHBIE C MPOOIEMATHKOMN Kypca; CennHKy U HCTOPHIECKYIO 00YCIIOBICHHOCTD
COIIMATIBHBIX HOPM U MTPAaBWJI B Pa3HbIX KyJIbTYpax;

- YMETh KPUTHUECKH aHAIN3UPOBAThH (PAKTOPHI M CUTYalNH, CIIOCOOCTBYIOIINE MITM MPEMSATCTBYIOMINE KyJIbTYPHOMY AUANIOTY H
pa3Hoobpasmuro;

- BJIaJICTh HABBIKAMH U HHCTPYMEHTAPHEM MEXKYJIbTYPHOTO B3aUMOJCHCTBHS.

ean:

[enpto Kypca siBisieTcst GOPMUPOBAHKE KOMIIETCHIIMN 00YYAIOIIErocs, CBsI3aHHOM CO CITIOCOOHOCTRIO aHATIM3UPOBAThH M YUHUTHIBATH
pa3Hoo0Opa3ue KyJbTyp B MPOIECCEe MEKKYIBTYPHOTO B3aUMOICHCTBUS. Takxke Iellb Kypca - IO3HAKOMUTH CTYICHTOB C
MPEJICTABICHUSAMH O KYJbTYPHOM Pa3HOOOpa3uu Kak 0 HEU30EKHON M BaXKHOM YacTH TI00aIBHBIX IPOIIECCOB B MPOIILIOM H
HACTOSIIIEM.

3agaun:

[Ipu3BaH MOATOTOBUTH CTYJCHTA aHAJIM3UPOBATh M YUUTHIBATh pa3HO00pa3ue KyJIbTyp H HCTOPUICCKH 00YCIOBICHHBIC HOPMBI Pa3HBIX
KYJBTYp Ha Pa3HBIX 3Talax COMUATBFHON U MPOPECCHOHATHHON KOMMYHUKAIIHH.

OpueHTHPOBaH Ha HOPMUPOBAHHE HABBIKOB paOOTHI B MyJIBTHKYJIBTYPHBIX KOJJICKTHBAX BHYTPU CTPAHEI H 3a €€ MpeIeIaMH.



MartemaTn4yeckoe MO/I¢/IMPOBAHUE U AHAJIU3 (l)l/lHaHCOBle JAAHHBIX

AHHOTANMUA:

B aucnuruimHe paccMaTpUBalOTCSI OCHOBHBIC ITOHATHS, CBSI3aHHbIE C PHIHKOM LIEHHBIX OyMar, 1 OCHOBHBIE aCIIeKThl MOJICITMPOBAHHUS
PBIHKA [IEHHBIX OyMmar.

Heab:
Jatp mpencraBnenne 00 OCHOBHBIX MTOIX0AAX K MOJICITMPOBAHUIO PHIHKA IICHHBIX OyMar.

3agaum:
[To3HaKOMUTH 00YYAFOIIMXCSL:

- C OCHOBHBIMH (I)I/IHaHCOBI)IMI/I HWHCTPYMEHTaMU JJI MIPOBCIACHUA q)yHI[aMeHTaJ'[I)HOFO 1 TEXHUYCCKOI'o aHaJIn3a pbIHKAa HEHHBIX 6yMar;
- C OCHOBHBIMH IIOJAXOJaMH U MCTOJaMH OIITUMU3alIUU HOqu)eJ'IH OCHHBIX 6yMar.



MartemaTnueckoe MO1€/IMPOBaAHHE H AHAJIU3 IKOJOI'MYECKUX JaHHBIX B npoﬁﬂeMax OprDKalO].l[eﬁ cpeabl

AHHOTANMS:

PaccmarpuBaroTcs MaTeMaTHYECKIE MOJICITH M CIOCOOBI aHATN3a KOJIOTUICCKHUX TAHHBIX B IMPOOJIeMaX PaclpOoCTPaHECHUS BPEIHBIX
MpUMecei B HIDKHEM ciioe atMocdepsl. [laeTcs knaccudukanus npuMeceid. BeIBoaATCS ypaBHEHUS MEPEHOCA TACCUBHOW, XUMIUCCKU
1 OMOJIOTHYECKU aKTHBHOM MIPUMECH, METO/BI HX pelIeHus. PaccMaTpHUBalOTC ONTHUMHU3AIMOHHbBIE 3214 MUHIMHU3AIUH yIepoa oT
3arpsi3HEHUS OKPYKaroIIe! Cpelibl PEAHBIMU IPUMECIMHU.

.Mathematical models and methods of analyzing environmental data in the problems of the distribution of harmful impurities in the
lower layer of the atmosphere are considered. The classification of impurities is given. The equations of transfer of passive, chemically
and biologically active impurity, methods of their solution are derived. Optimization problems of minimizing damage from
environmental pollution by harmful impurities are considered.

ean:
Jate mpeacraBieHre 00 UCIOIH30BAHUU MATEMATHIECKOTO MOJICITHUPOBAHUS TS U3YUCHHSI SKOJIOTHICCKUX MPOOIeM.

3agauu:

3amaueii Kypca sBIseTCS

03HAKOMJICHHUE C JIEKTPOHHBIMH U MEYATHBIMU HH(POPMAIIMOHHBIMH PECYPCAMH, COJIEPKAIINX TaHHBIC O 3arPsI3HEHUH OKPYXKaIOIIeH
cpensl;

BBIBOJly YpaBHEHHH nepeHoca U quddy3un naccMBHON, XMMUYECKH aKTHBHOW ¥ )KUBOW MPUMECH OT MPUPOAHBIX U MPOMBIIUICHHBIX
HCTOYHUKOB B aTMocdepe;

MOJYYEHHIO «COTPSIKEHHBIX YPaBHEHUIN»;

UCIIOJIb30BaHHMIO METO/IA CETOK IS 3a/Ia4 PaclpOCTpaHeHUsI MpuMecH B aTMoc(epe;

PECHICHUIO 3a/1a4 ONITUMAJIBHOI'O Pa3MCIICHU A IPOMBIIIIIICHHBIX HpeI[HpI/ISITI/Iﬁ Ha TCPPUTOPUH C LHECJIBIO MUHUMHU3AIUN yluep6a
OKpY>Karollel cpeie U 3aTpaT Ha BO3MELICHUE 3TOro yuiepoa.



MeToambl TEOPHUH HECYECTKOCTH

AHHOTAIMA:

Hawubonee BocTpeboBaHHBIE M pelIacMble HAa IPAKTHKE B Pa3IMUHbBIX IPEIMETHBIX 00JIacTsIX 33/1a4M YIPaBJICHUS M IPOTHO3a B CAMOM
LIMPOKOM CMBICIIE. YTIpaBJIeHUE MIPECIICAYET LEeNb JOCTIKEHNs onpenesieHHoro 3¢ dekra B Oynymem. bynyniee HesicHO, M ynipaBieHue
MPOTEKAET B YCIOBUSIX HEONPEACICHHOCTH, YTO TIOPOKIACT PUCK HEAPPEKTUBHOTO yIIPaBICHU, IPA KOTOPOM HAMECUCHHEIC [IENIN HE
JTIOCTUTAIOTCS.

HcTopuyecku mepBoii peakiueil Ha HEOOXOIUMOCTh y4eTa HEOMPEIeICHHOCTH OBLIO CO3JJaHKe TEOPUH BeposTHOcTel. Hanbomnee
OTpaBJaHHBIM €€ IPUMEHEHHE 0Ka3aJIOCh TaM, TIe UMCIOT MECTO CTATHCTUYECKU OJJHOPOIHBIE COOBITHS MacCOBOTO XapaKTepa, TakK
KaK KJIACCHYECKasi BEPOATHOCTh aKCHOMATHIECKH OIpeelieHa KaK XapaKTepUCTHKA TeHEPaIbHON COBOKYITHOCTH CTATUCTHYCCKH
OTHOPOIHBIX CITyJaiHBIX COOBITHIL. B TOM cirydae, eciii 3T0 ycoBHe HE BHITONHACTCSA, TIPUMEHEHHE METOJIOB KJIACCHIECKOM TeOpHH
BEPOSATHOCTEH OKa3bIBaeTCSI HEKOPPEKTHBIM. OTHIM W3 OTBETOB Ha STH 3aTPYIHEHHUS CTAJO IOSBICHUE TEOPHH HEIETKAX MHOXKECTB.
Teopus HedeTKUX MHOXKeCTB Obl1a coznana npodeccopom Kamndopuuiickoro yausepeutera Jlordu A. 3ame. OcHOBHas uaest
CO3/1aTeIsl COCTOUT B PACHIMPEHUN KIACCHIESCKOTO ITOHATHS MHOXKECTBa. Ecii pyHKINS MpHHAIIESKHOCTH «OOBIYHOTO MHOXKECTBAY
MOXXET MPUHUMATD TOJBKO JiBa 3HaUeHUss — O wim 1, TO B clTydae HEYeTKOTO MHOYKECTBA €€ 3HAUCHUSI 3aIlOJIHAIOT Bech 0Tpe3ok [0, 1].
MaremMaTidaeckasi TeOpHUsl HSYETKUX MHOKECTB MTO3BOJISIET ONMCHIBATh HEUSTKHE TOHATHS U 3HAHUSA, ONIEPUPOBATH STUMHU 3HAHUAMU 1
JlenaTh HedeTKrue BBIBoAbI. Hanbomnee cepbe3HbIe pe3ynbTaThl 10 MPUMEHEHUIO TEOPHUH HEYETKUX MHOXKECTB OBUIH JOCTHTHYTHI B
YIPaBICHUH TEXHUIECKUMHU 00BbEKTaMH, T1Ie YAAJIOCh PACIIMPUTE TPAHUILY IPUIIOKEHHUS CHCTEM aBTOMATH3AIHNH 3a IIPEIeIbI
MIPUMEHNMOCTH KJIACCHYECKOI TeOpHH aBTOMAaTHYECKOTO yIpaBieHMs. B mocienaee BpeMs: METoIbI TEOPHH HEUETKUX MHOXKECTB
HaYUHAIOT HIMPOKO MPUMCEHATHCA B OKOHOMHUKE.

Maremaruueckas TCOPUA HCUCTKUX MHOKECTB MMO3BOJIACT ONNMCBIBATHL HEUYCTKHUE IOHATHUA U 3HAHUSA, OIICPUPYA OTUMU 3HAHUAMU, U
JienaTh HedeTkue BbIBoJIbl. HeueTkas noruka obecnieunBaet 3¢ (eKTUBHBIE CPEACTBA OTOOpaKEHHs, HEOIPpeAeIEHHOCTEH 1
HETOYHOCTEH PEAIbHOTO MUPA.

The most demanded and solved in practice in various subject areas management and forecast tasks in the broadest sense. Management
aims to achieve a certain effect in the future. The future is unclear, and management proceeds in the face of uncertainty, which creates
the risk of inefficient management, in which the intended goals are not achieved.

Historically, the first reaction to the need to account for uncertainty was the creation of probability theory. The most justified of its
application turned out to be where statistically homogeneous events of a mass nature take place, since the classical probability is
axiomatically defined as a characteristic of a general population of statistically homogeneous random events. In the event that this
condition is not satisfied, the application of the methods of classical probability theory is incorrect. One of the answers to these
difficulties was the emergence of the theory of fuzzy sets. The theory of fuzzy sets was created by a professor at the University of
California, Lotfi A. Zadeh. The main idea of the creator is to expand the classical concept of set. If the membership function of an
“ordinary set” can take only two values - 0 or 1, then in the case of a fuzzy set its values fill the entire segment [0, 1].

The mathematical theory of fuzzy sets allows you to describe fuzzy concepts and knowledge, operate with this knowledge and draw
fuzzy conclusions. The most serious results on the application of the theory of fuzzy sets were achieved in the management of technical
objects, where it was possible to expand the boundary of application of automation systems beyond the applicability of the classical
theory of automatic control. Recently, the methods of the theory of fuzzy sets are beginning to be widely used in economics.

The mathematical theory of fuzzy sets allows you to describe fuzzy concepts and knowledge, operating with this knowledge, and draw
fuzzy conclusions. Fuzzy logic provides effective means of displaying the uncertainties and inaccuracies of the real world.

Hean:
HGJ’IL JUCHUITIINHBI "MGTOI[BI TCOpUU HEYEeTKOCTU" 3aKIIIOYAETCS B O6y‘IeHI/II/I CTYACHTOB OCHOBAM W IPUHIUIIAM HEYETKOH JIOTUKH U
TIPUMEHCHUIO METOIOB HEYETKOCTHU B PA3JIMIHBIX 00acTax.

3apaun:

1. I3y4eHne OCHOBHBIX MOHATHH U MIPUHINIOB HEUETKON JIOTHKH. CTyI€HTBI IOJTyYaroT 3HAHUS O MOHATHUSAX HEUYETKOTO MHOXKECTBA,
HEYETKOW IIEPEMEHHOM, HEUETKOr0 NIPaBUIla, & TAKXKE O IPUHIMIIAX HEYETKON JIOTMKH, TAKUX KaK IIPUHIUIIBI HEYETKOI'O BBIBOJA U
HEYETKOW alpOKCUMALIUU.

2. [IpuMeHeHrEe METOI0B HEYETKOCTH B IPUHATHH pemieHu. CTyIeHThI yuaTcs IPUMEHSITh HEUETKYIO JIOTHKY IS IPUHITHS PeIIeHUi
B YCJIOBHSAX HEOIIPECIIEHHOCTH U HEYETKOCTH, a TaKXKe pa3pabaThiBaTh M UCIOIH30BATH HEUETKHE MOJEINHN IS aHAJIN3a U OLICHKH
Pa3IUYHBIX CUTYALUH.

3. Pa3pa60TKa HCUCTKUX CUCTEM YIIPABJICHU. CTy}IeHTLI N3y4ar0T METOAbL pa3pa60TKH HCYCTKUX CUCTCM YNPaBJICHUA, BKIIOYasd
MOCTPOCHUEC HECUYCTKUX MPaBUJI U ONPEACTICHUC HCUCTKUX MHOKECTB JJIA BXOJIHBIX U BBIXOJHBIX IEPEMCHHBIX, a TAKIKEC YyUaTCsd
MPUMCHATDb MCTO/bI HEYETKOM JTOTUKH JJI1 IPUHATHUSA YIIPABJICHYCCKUX pemeHI/Iﬁ.



4. HpI/IMeHeHI/Ie HEYETKOCTH B CUCTEMAX UCKYCCTBEHHOTO MHTCIIJICKTA. CTyI[CHTI)I 3HAKOMATCA C IPUMEHCHUEM MCTOJI0B HECYCTKOCTH B
CUCTEMAX UCKYCCTBECHHOI'O MHTECIIJICKTA, TAKUX KaK HCUCTKHE HeﬁpOHHLIC CCTU, TCHCTUYCCKUEC AJITOPUTMBI U IPYTUE METOIBI,
HCIOJB3YIOIMUEC HCUCTKYIO JIOTUKY.

5. AHanM3 ¥ UHTEPIPETALUS Pe3yIbTaTOB Ha OCHOBE HEUeTKUX Mojeneil. CTyIeHTh y4aTcsl aHaNu3UPOBaTh U HHTEPIPETUPOBATh
Pe3yNbTaThl, IOJIy4EHHBIE C IOMOLIbI0 HEYETKUX MOJENEH, U IPUHUMATh PELICHHUs HA OCHOBE HEYETKOM JIOTUKHU.



MeTtoabl TEOPUHU MEPKOJAIIMHA

AHHOTALUSA:

Jucrumirza «MeTobl TEOpUH NEPKOIISIIUI SBIISIETCS] BAYKHOW COCTABHOM 4acThIO MOATOTOBKU CTYJCHTOB B 00JaCTH METO/IOB
KOMIIBIOTEPHOT'0 U MaTEMaTHUECKOTO MOJENUPOBaHUs. B 1aHHOM Kypce N3ydaroTCsi TEOPETUYECKHE OCHOBBI METOI0B TEOPHU
HNEPKOJISLNU U UX IPUMEHEHNE B HEKOTOPBIX NPAKTUYECKUX MPUIO0KECHUAX.

B pesynbrare ocBoeHus Kypcea "MeToabl TEOpUH MEPKOJSUUU" CTYAEHT AOIDKEH:

3HaTh OCHOBHBIE IIOHATHS U METOIbI TEOPHHU NEPKOIISILUY, & TAKXKE HEKOTOPBIE IPAKTUYECKHE IPUMEHEHUS TEOPUH NEPKOJISILINN;
YMETH BOCIIPOU3BOANUTS CTAHAAPTHBIE AITOPUTMBI U METOJUKU TEOPUH MEPKOJISILINU;

00J1a1aTh HaBBIKAMH TIOCTPOECHUS NEPKOJISLIMOHHBIX MOZIENEH B IPEAMETHON 00J1aCTH, aHAIN3UPOBATH PE3YJIBTAThI UCCIEAOBAHUIA.

The discipline «Methods of the percolation theory» is the important part of the preparing students in the field of the computer and
mathematical modeling methods. This course examines the theoretical foundations of percolation theory methods and their application
in some practical applications.

ean:
Lenpro JaHHOTO Kypca SBISIETCS U3YYCHUE OCHOBHBIX MTOHATHI M METOIOB TEOPUH MEPKOISINAN C BOZMOXKHOCTHIO IPAMEHEHHS
MTOJTyYCHHBIX 3HAHUU Ha MPAKTHUKE B Y4eOHOHU, MPO(HeCCHOHATFHON 1 HAyYHO-HCCIIeJOBATEIIECKON JeSITETPHOCTH.

3agaum:

1. VI3y4uTh OCHOBHBIC MOHATHS X METOBI TEOPUH ITEPKOJISLIHH.

2. O3HAKOMHTHCS ¢ OCHOBHBIMH aJITOPUTMAaMH, TPUMEHSICMBIMHE [IPH PEIICHUH IMEPKOJISAIMOHHBIX 3a1a4.

3. IIpnoGpecTy HaBBIKK MOICIMPOBAHS IEPKOISIIMOHHBIX 32139 C TIOMOIIBI0 COBPEMEHHBIX IPOTPAMMHBIX CPEICTB.
4. OCBOUTH HAaBBIKH MPUMEHCHHS METOIOB TCOPUH MEPKOJISAIMH B PA3IHMYHBIX MPAKTUICCKHUX MPIIOKCHHSIX.



Hapaﬂﬂeﬂbﬂble BBIYHUC/IUTECIbHbIC CUCTEMBbBI

AHHOTAIMS:

Jucnurmmaa «[lapannensHple BEIYUCIUTENBHBIC CHCTEMBD)Y IIPeHa3HAUCHA T (POPMHUPOBAHUS KOMIICTCHITUH, HCOOXOIUMBIX IS

3¢ (GEKTUBHOTO HCIIOIB30BAHUS TAPAIIICITBHBIX BEIYUCIUTECIBHBIX CUCTEM B HCCIICIOBATEIILCKUX MPOSKTaX B OOJACTH aHAH3a JTaHHBIX
1 MaTeMaTH4ecKoro MoaenupoBanus. [Ipeanonaraercst TEOPETUYECKOE OCMBICIEHHE KOMITBIOTEPHBIX OCHOB CYNEPKOMITBIOTEPHBIX
TEXHOJIOTUH U MPAKTUUECKOE OCBOCHUE CYTIEPKOMIIBIOTEPA.

The discipline "Parallel Computing Systems" is intended for the formation of competencies necessary for the effective use of parallel
computing systems in research projects in the field of data analysis and mathematical modeling. Theoretical understanding of the
computer basics of supercomputer technologies and practical mastering of the supercomputer are assumed.

ean:

Lenb — naTh CTYICHTY MPAKTHYECKHIA OTBIT PA0OTHI C COBPEMEHHBIMHY MapalICIbHBIMU BRIYHCIUTEIIBHBIMUA CHCTEMAaMH, 3AJI0KUTh
OCHOBBI 3()()eKTHBHOTO UCIOIH30BAHUS TAKUX CUCTEM JJISl HHTEIUICKTYIbHOTO aHaTN3a TAaHHBIX U PEIICHHS HAYYHO-TEXHIYCCKIX
pobIIeM METOJaMH MaTEMaTHYECKOTO MOICITUPOBAHNUS

3apauu:

OCHOBHBIE 337]a9H Kypca:

- U3y4YCHHUE MapauIebHbIX BEIYUCIUTEIBHBIX CUCTEM, KaK KOMITBIOTEPHBIX OCHOB CYNEPKOMITBIOTEPHBIX TEXHOJIOTHIT;

- 3HaKOMCTBO C MMPAKTHYECKUMH ITPUMEPAMHU MPUMEHEHHsI MATEMaTHUECKHX OCHOB MapaUIC/IbHBIX BBIYUCICHUH U TAPaJUIeNIbHOM
00paboTKH JaHHBIX;

- 3HAKOMCTBO C TIPAKTUYECKUMHU TIPUMEPAMH IPUMEHEHHUS TEXHOJIOTHiI MapauIeIbHOTO TPOTrPaMMHUPOBAHUS;

- yriryoneHue o0pa3oBaHus B 007aCTH MPUKITIATHON MaTeMaTHKU U GyHIaMEHTAIbHOW HH(DOPMATHKH;

- pa3BUTUEC NPAKTHYCCKUX HABBIKOB B KOMIIbIOTCPHOM MOJCIUPOBAHNUU, AJITOPUTMU3ANU U IPOrPpaMMHUPOBAHUH.



HpﬂKJ’laIlHafl MEJUIMHCKAA CTATUCTHKA

AHHOTANMUA:

B JAUCHUIUIMHE PACCMATPUBAIOTCA HpOGJ’IeMLI XpaHCHU, ITOUCKA, 06p360TKI/I " aHalii3a MeﬂHKO-ﬁI/IOHOFH‘{CCKOﬁ I/IH(bOpMaIII/II/I C
MMOMOIIbIO KOMIBIOTECPHBIX TEXHOJIOT U,

Hean:

Llens AUCTIUIUTHHBL:

- chopMupoBaTh y 00ydaeMbIX 3HaHHUA 00 OCOOCHHOCTAX MEIUIIMHCKOW CTaTHCTHK,

- U3yYHTh IPUHIUITEI XPAHCHNUS, TONCKA, 00pabOTKM 1 aHAIN3a MEINKO-ONOIOTHIECKON HH(POPMAINN C TOMOIIBI0 KOMIIBIOTEPHBIX
TEXHOJIOTUI

3anauu:

3amaun JUCIUIIINHBL:

- IaTh MPEJICTABJICHUE O MATEMATHYCCKUX METOJIaX, MPOTrPaMMHbBIEX U TEXHUYCCKHUX CPEIICTBAX MATEMATHYCCKON CTAaTHCTHKH,
HCIOJIB3YEMBIX Ha Pa3IHMUYHBIX dTalax MOJYyYCHHS U aHAIN3a OMOMETUITMHCKON HH(pOpMAIIHY;

- IaTh CBEJICHUS O COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIOTHSX, TPUMEHICMBIX B METUIIMHE U 3[PABOOXPAHCHHUU;

- IaTh 3HAHUS 0 METOo[aX UH(POPMATU3AIMH, IPUMCHSIEMBIX B JICUeOHO-TMATHOCTHYECKOM TPOIIECCE;

- HAYYUTH MOJTH30BATHCS METOJAMH MATEMAaTUYCCKOW CTATUCTHKY JUT 00pabOTKH METUKO-OHOJIOTHIECKO HH(pOpMALIUH.



IIpoexTHBIN MeHeIKMEHT

AHHOTANMS:

B cucteMe moAroToBKM MarucTpoB AUCIUILIHHA «[IpOSKTHBIN MEHEIKMEHTY PEai3yeTcs ¢ IEIbI0 (POPMHUPOBAHUS YHHUBEPCATEHBIX
KOMIICTCHIIMI B O0JIACTH YIIPABIICHUS MPOSKTAMH HA BCEX JTAIax €ro )KU3HEHHOTO IMKJIA, B TOM YHCIIe, TPUHITAS 3P PEKTHBHBIX
PEIIeHHIA TT0 PeCypCHOMY U OpPTraHH3allMOHHOMY 00ECIIEYCHHUIO MPOSKTOB, TUIAHUPOBAHHUIO TIPOCKTOB OPTraHU3alUU B COOTBETCTBUH C
€€ CTPaTernYeCKUMH IEJISIMH: YIIPABIICHIE COJICPKAHNEM, BpEMEHEM, CTOMMOCTBIO, KAYeCTBOM, KOMMYHHUKAIMSIMA, PUCKAMHU U T. 1.
OTenpHOC BHIMAHHE YICISIETCS M3YYCHUIO PUHIAIIOB OPTaHU3aIlH PabOTHl M pPyKOBOJICTBA KOMAH/IOH MPOCKTA, €€ HAIIPABJICHHUIO K
JTIOCTYDKEHUIO TIeTICH IPOCKTa U IeTIel 3anHTEPECOBAHHBIX JIAII, a TAKKe (POPMIPOBAHUIO CIIOCOOHOCTH PEaTn30BhIBATh
WHAWBUIYANbHBIC ¥ TPYIIIOBBIC TIPOCKTHI B cepe CBOCH Mpo(hecCHOHATFHON IeATEIEHOCTH.

B pesynbrate ocBoeHUs quCTUATUIAHEL "[IpOEKTHBIN MEHEKMEHT" CTYIEHT JODKEH

3HATh:

- OCHOBHBIC TIPHHIINIIBI ¥ METOIBI OPTaHU3AINH, INIAHUPOBAHUS U YIIPABICHHUS IPOCKTAMU;

- TEPMUHOJIOTHIO U OCHOBHBIE HOPMBI M CTAHJAPTHI B OOJIACTH TUTAHUPOBAHMS M YIPABICHUS IPOCKTAMH;

- PUHITATIBI Pa3pabOTKH KOHIICIIIIUH | IIeJICH MPOeKTa;

- MPOTIETyPhI CTPYKTYPHU3AIUH TPOCKTA,;

- IPUHITATIBI YIIPABJICHMS PUCKAMU TIPOEKTA;

- METOJIMKH YITPABJICHUS BPEMEHEM M CTOMMOCTBIO TIPOEKTa;

- METOJIbI KOHTPOJIS 332 XOJIOM pPeali3alliy IPOEKTa.

YMETB:

-OCYIIECTBIISITh CHCTEMHOE IIAHMPOBAHUE ITPOEKTA Ha BCEX (pa3ax ero IKU3HCHHOTO I[HKIIA;

- paCC‘II/ITI)IBaTB Fpa(bI/IK npoeKTa C IOMOIIBIO I/IHCprMeHTOB KaneHz[apﬂoro U CETCBOI'O HHaHHpOBaHI/IH;

- HpI/IMeHSITB nonyquHHe B Hpouecce 06yquI/151 3HAHUA B HpaKTI/IKe HHaHI/IpOBaHI/Iﬂ nu OpFaHI/ISaHI/II/I HpoeKTOB.

BIIAZICTh:

- METOJIAMHU TUIAHHUPOBAHUS IPOCKTOR;

- METOJIaMHU OFOJKCTUPOBAHHUS MTPOCKTOB;

- METOJIJaMH aHAJIN3a MPOCKTOB;

- METOJIaMH KOHTPOJISI 32 XOJ0M pealTu3aI[iu MPOCKTOB.

Hean:
Lenp yueOHOM AUCIUTLTAHB (POPMHPOBAHUE Y CTYICHTOB TEOPETHUCCKIX 3HAHUM, IEPBUYHBIX YMEHUH, HEOOXOIUMBIX JUIS
3¢ GeKTHBHOH MPOodhecCHOHATFHON AEATEIFHOCTH B 001aCTH YIPABJICHHUS IPOCKTaMHU.

3anauun:

3amauu IUCIUTIIMHEL

1. hopMupoOBaHUE Y CTYACHTOB NPEACTABICHNH 00 OCHOBHBIX MOHATHSIX YIIPABICHHUS IPOCKTAMU;

2. IpeIoCTaBlIeHHE CTYACHTaM 3HaHUI METO0B IUTAHUPOBAHUS, PEATU3AIUH U KOHTPOJIS IPOEKTOB;

3. BbIpabOTKa y CTYJICHTOB HaBBIKOB PEILICHHUS MPAKTUUECKHX 33]]a4 U NPOOJIeM B 00JIaCTH NPOCSKTHOI'O YIIPABJICHUSL.



OcHOBBI MEepPEroBopHoOro mpouecca

AHHOTAIMS:

[eperoBopsl Kak MpoOIECC COTTIACOBAHMS HHTEPECOB YYACTHUKOB U pa3pelICHHs MOTCHIIMATBHOTO WM PEaJbHOTO X KOH(IIHKTA,
SIBIIIFOTCS aKTYyalIbHBIM 00BEKTOM UCCIICIOBAHHUS MHOTHX HAyYHBIX JUCHUTUIAH: TICUXOJIOTHUH, COIIMOIOTHH, TIOJUTOIOTHH, YKOHOMHKH,
TEOPHUH yIpaBICHUS u Ap. i TOro 9TOOBI YCIEIIHO BECTH MEPErOBOPHBIH MPOIIeCcC, HE3aBUCHMO OT €ro YPOBHS U MacmTa0a,
HE00XOJUMO OBIIAIETh KYJIBTYPOH IIEPEroBOPOB, T.€. CHCTEMOH IMMOHATHH, IEHHOCTEH U HOPM, KOTOpasi CTalla CPEACTBOM YCIICIITHOTO
OOIICHUS YYaCTHUKOB ITEPETOBOPOB.

Hean:

OcBoeHHUE OCHOB TEOPETUIECKUX 3HAHHUIA O IMIEPETOBOPHOM TIporiecce Kak 3PpPEeKTUBHOM CIIOcO0e KOMMYHHKAIIMH B PEIICHUN
COLMATIbHO-TICHXOJIOTHYECKUX MPOOJIEM U pa3pellieHnH KOHPIUKTHBIX CHTYAIH.

3anauu:

1. co3aTh ENOCTHOE MPECTABICHHAE 00 OCHOBAX MEPErOBOPHOrO MPOIlecca Kak Pa3HOBUIHOCTH CIICITHATU3UPOBAHHOM
KOMMYHUKAITIH;

2. PacKpBITh OCOOCHHOCTHU TICHX0JIOT0-KOMMYHHUKATHBHOTO MIOTCHIIMAJIA TIEPETOBOPHOTO MpoIlecca;

3. pa3BHBaTh KOMMYHHKATHBHYIO KOMIICTCHIIHIO OYIYIIMX CIICI[HATHUCTOR,;

4. ciocoOCTBOBAThH Pa3BUTHIO TUYHOCTHOH MMOTPEOHOCTH B COBEPIIICHCTBOBAHUH BIIAJICHUS KOMMYHHUKATHBHOHN KYJIbTYpOIA;
5. hopMHPOBATH OCO3HAHHOE OTHOIICHUE K IIEPETOBOPHOMY IIPOLIECCY.

TpeGoBaHusi K YyPOBHIO OCBOECHHS COAEPKAHUS:

Jns yerrenaoro yeBoeHus Kypca "OCHOBBI IEPEroBOPHOTO Tporiecca’ CTyIeHT JODKEH BIIAJACTh 3HAHUSAMH B YMEHUSMH,
(hopMHPYIOIUMICS Ha CIEIYIONNX Kypcax: ¢pumocopun (MIMETh IpeIcTaBiIeHne 00 o0meHayIHbIX U prmocodeknx
METOOJIOTHIECKHUX MPHHIINTIAX ), COIMOJIOTHH (3HATH METOABI HCCIICIOBAaHUH B COMAIBHON cdepe), ICUXO0JIOTHHU (3HATH 0COOCHHOCTH
(hOpMHPOBAHNS IMIHOCTH), KOHPIUKTOJIOTHH (MMETh 3HAHUS M IPAKTHYCCKIE HABBIKA pa3pemieHus KOHPINKTHBIX CUTYAIHH).



YceTHAsi HHOA3ZBIYHAS KOMMYHHUKalUUA B aKaJeMH4ecKoil u HpO(l)eCCl/IOHaJ'lLHOﬁ cpeae

AHHOTAIMS:

Jucuurimaa GopMUPYET HHOS3BIYHYI0 KOMMYHHUKATHBHYIO KOMIIETCHIIMIO B Cpepe aKaJeMHYECKOT0 U MPO(ECCHOHATLHOTO
B3amMoJieiicTBHs. HacTosmas qUCIUIUIMHA HOCHT TIPAKTHKO-OPUCHTUPOBAHHEIN XapakTep v (GOpPMUPYET HABBIKUA M YMECHHUS YCTHOTO
pedeBoro oOMICHNS B YKa3aHHBIX cepax MesTeTbHOCTH, YIUTHIBAsS THHTBUCTHICCKUH, IPArMaTHICCKUN ¥ COIIHOKYIIBTY PHBIHA
acmeKTHl. B mporecce 0CBOCHHUS MaTeprana CTYACHT IOyJaeT 3HAHUS O PEYeBOM STHKETE U KYJIbType HHOS3BIYHOHN pedd, popMax u
[paBUJIax NOCTPOEHUS TEKCTOB B MOHOJIOTUYECKOM U AUAJIOTUYECKOM TUIIAX PEYH, Pa3BUBAET HABBIKU U YMEHHUS UX BOCIPUATHS U
MTOPOXKICHUS, a TAKXKE OBJIa/IeBacT HAOOPOM PEeUeBBIX 00Pa3IOB M MOJIEIECH PEYCBOTO MMOBESACHUS, B TOM YHCIIE IS YPETyIHPOBaHUS
KOH(IIMKTHBIX CUTYaIllii. B pe3ynbTaTe CTYICHT CTAHOBHUTCS TOTOB K HHOSI3BIYHON KOMMYHUKAINH B aKaJIEMHUYECKOH 1
mpodeCCHOHANBHO cepax, UTo mogpa3yMeBaeT yIacTHe B HAYYHBIX TOKIIaZax U MPE3eHTANAX, JUCKYCCHIX U MIEPEroBopax, a TakxKe
JABHEHIITYI0 CAMOCTOATENBEHYTO PaboTy IO MTOBBIICHUIO YPOBHS BIIAJACHUS HHOCTPAHHBIM SI3BIKOM.

The aim of the course is the formation of communicative competence in the sphere of academic and professional interaction in English.
The course is practically-oriented; it forms some skills of oral speech in the mentioned spheres, taking into account linguistic,
pragmatic and socio-cultural aspects. While studying the course the student receives the information about speech style and etiquette,
forms and rules of generating texts in monologue and dialogue, develops the skills of speech perception and generation. The student
also learns a number of speech patterns and models of communicative behavior as well as conducting negotiations to eliminate
conflicts. As a result the student gets ready to communication in English in academic and professional spheres. It implies delivering
presentations and academic reports, discussions and negotiations as well as further self-study in mastering his/her communicative
skills.

Hean:
PasputHie y 00y4aeMBIX YCTHOM KOMMYHUKAaTHBHOM KOMIETEHINH B IPO(PECCHOHATBHO 3HAYNMBIX CHTYaIHsX.

3apaun:

Kypc nHOCTpaHHOTO sI3bIKa HOCUT KOMMYHHKATHBHO-OPUEHTHPOBAHHBIN 1 PO eCcCHOHAIbHO-HATIPaBIICHHBINA XapaKTep.

B npouecce 00y4eHus ocynecTBIseTCs:

- pPa3BUTHE HABBIKOB BOCIIPHUATHSI U OPOXK/ICHUS] YCTHOH MOHOJIOTMYECKOH M IMAIOTUUECKOi peur B poeCcCHOHATIBHOM U
aKaJleMIYECKOH cpejie;

- pa3BHUTHE HABBIKOB ITyOINYHON peuu (COoOIeHne, JOKIad, TUCKYCCHs);

- pa3BHUTHE YMEHUH MMONCKa HHPOPMAIINH JUIsl OCYIIECTBICHUS MPO(ecCHOHaNbHON KOMMYHHKAIHH.



IIncbMeHHAsn HHOSI3BIYHAS KOMMYHUKalud B aKajgeMHuyecKou u leO(l)eCCl/IOHaJILHOﬁ cpeae

AHHOTANMS:

JlucuuruinHa HalpaBlicHa Ha pa3BUTHE Y 00yYaeMbIX BAKHEHIIINX B aKaJIEMUYECKOM Cpe/ic HaBBIKOB CO3JIaHMsI MMChbMEHHBIX padoT, a
MMEHHO HaIlMCAaHUE HAYYHOM CTaTbU HA MHOCTPAHHOM SI3bIKE, BeICHUE JAEOBOY MEPENUCKH, HATUCAHKE 3asiBOK Ha TPAHTHI U
KOHKYpPCbl Ha HHOCTPaHHOM si3bIKe. PaccMaTpHUBarOTCsl TEOPETUYECKUE U MPAKTUUECKUE ACTIEKThl HAMCAHUS HAYYHOU CTaThU Ha
HMHOCTPAaHHOM SI3BIKE: U3yYaeTCs CTPYKTYpa HAYYHOH CTaThbH, BelleTcs padoTa ¢ KIIFOYeBBIMH THITAMHU aKaJIeMIYECKUX ab3ameB (dactei
a03arieB), yaensercs BHUMaHUe opdorpadun, KoppekType, JOCTIKESHHIO CBI3HOCTU TEKCTa, 0()OPMIICHHIO IIUTAT, CCHUIOK M CIFICKa
JINTEPATYPbI B COOTBETCTBUU C MEXTYHAPOJAHBIMU CUCTEMaMU LIUTUPOBAHMUSL.

Kpowme Toro B xone n3ydeHust IMCUUIUIUHBI CTYACHTHI:

- 3HAKOMSITCSI CO CTPYKTYPOM CTaHAAPTHOTO JEIOBOT0 MUCbMa, PEKOMEHJALIUSIMU 10 HAIMCAHUIO PA3HBIX TUIIOB IHCEM, BEACHUIO
TIEPEMTUCKH C U3AATENbCTBAMH U OPTKOMHUTETaMH KOH(pEpPEeHIINH.

- TONTYYaroT JeTaTbHYI0 HH()OPMAITHIO O HATHCAHUHN aKaJIEMIYECKOTO PE3OMe, N3y4aroT TpeOOBaHMUS pa3HBIX 3apyOeKHBIX
YHHBEPCHUTETOB, COCTABILIOT aKaIEMIUECKOE PEe3IOME B COOTBETCTBHH C TpeOOBaHMUAMH KOHKpeTHOTo BY3a.

- 00y4aroTCsl HAMMCAHNUIO KOHKYPCHBIX 325 BOK B 3apyOekHbIe POHBI. [ToydaroT HaBBIKU U3yUeHUsT KOHKYPCHOW TOKYMEHTAIIUH, H
HaIMCaHUs KOHKYPCHOM 3asiBKU. Taxoke B paMKax aHHOW paboThl BEAETCS COCTABIICHHE MOTHBAIIMOHHOTO U PEKOMEHATEILHOTO
MchbMa Ha THOCTPAHHOM SI3BIKE.

The course is aimed at developing the most important academic writing skills, namely a writing a scientific article, business letters, and
grant applications in a foreign language. The program comprises the theoretical and practical aspects of writing a scientific article in a
foreign language: the structure of a scientific article, key types of academic paragraphs. Attention is paid to spelling, proofreading, text
cohesion, quoting, referencing according to the rules of international citation systems. Students also learn about the structure of a
standard business letter, recommendations for writing different types of letters, correspondence with publishers and conference
organizing committees. In addition, students receive detailed information about writing an academic CV, study the CV requirements of
various foreign universities, develop a portfolio in accordance with a particular university requirements. The course also has a module
on writing international grant proposals. Students receive skills in studying Contractual Documents. In addition, in the framework of
this case study, a motivational and recommendation letters are compiled in a foreign language.

Hean:
ITo3HakoMuUTH ydamuxcsa ¢ OCHOBHBIMU MMCbMEHHBIMHU JKaHPaMU I€JI0BOTO 1 HAYYHOT'O CTUJIEN B aHTJIOSI3BIYHOMN KOMMyHHKaTHBHOﬁ
KyJIBTypE, OBJIAZICHHE KOTOPBIMU HEOOXOAMMO IS YCIIEIIIHOTO aKaJIeMUIECKOTr0 U POPECCHOHATBHOTO B3aMMOICHCTBHS

3anaun:

3amaun Kypca BKIIIOYAIOT OBJIAJICHUE OCHOBHBIMU JICKCUKO-TPAMMATHYECKAMU M CTHIIUCTUYCCKIMHU OCOOCHHOCTSIMH JICIIOBOTO U
HAYYHOTO CTHJICH B aHIJIOSI3BIYHON KOMMYHHUKATHBHOHN KYJIbTYype; 3HAKOMCTBO C OCHOBHBIMU ITCEMEHHBIMH YXaHPaMH JCIIOBOTO H
HAYYHOTO CTHJICH, pa3BUTHE CIIOCOOHOCTH MIPUMEHSITh COBPEMCHHBIC KOMMYHHKATABHBIC TEXHOJIOTHH JIJIS aKaIEMHYCCKOTO U

PO ECCHOHATHHOTO B3aMO/ICHCTBHS



Ynpasienne KOH(PIUKTAMU B NPodeccUOHAIBHOM cpeie

AHHOTANMS:

JucuuruinHa HarpapiieHa Ha pOpMUpPOBaHKE Y CTYACHTOB MAaTHCTPATYPhl TOTOBHOCTH K OCYIIECTBIICHHUIO MPO(ECCHOHATBHBIX 33724 B
00J1aCTH COIMATBHO-TEXHOJIIOTHIECKON MPOECCHOHATBHOMN IEITETFHOCTH B YaCTH PEaTU3alMK TEXHOJIOTHI pa3peiicHus U
MPOPUIAKTHKHA KOH(IUKTOB B MPO(ECCHOHANBHOM cpene. B paMkax oCBOCHUS TUCHHIUTHHBI CTYICHTHI U3yYaIOT OOIIIE BOIPOCH
KOH(IIUKTOJIOTHH, a TAKXKE 3HAKOMSATCS C METOIOJIOTHYSCKUMI OCHOBAMH YTIPABIICHIS KOH(GIMKTAMH, 3TallaMH U CIIOCO0aMHU
MPOQUIAKTUKA U pa3pelIeHUs KOH(IUKTOB, TIOHATHEM IIPAMUAPECHUS ¥ BUJAMHA IPUMHUPUTEIBHBIX MPOIIETYP, UCIOTI3YIOMIMHUCS B
poeCCHOHATBHOMN cpere.

Heasn:

dopmHpoBaHKE Y CTYJCHTOB KOMIETEHIIMH, JAIOIINX UM BO3MOXKHOCTh HCIIOIB30BATh PUMHUPHUTEIBHBIE IPOLEAYPhI IS
yperyJInpoBaHus KOH(MIUKTOB B COITUANIBHON cdepe.

3apauu:

- COJICUCTBOBATH CTYJICHTAM B OCO3HAHUH CHICHU(PHUKH KOH(IUKTOB B CONUAILHOM cdepe;

- MO3HAKOMUTD CTYJICHTOB C TEOPETHUYECKUMH U MPABOBBIMHU OCHOBAMH JEATEIHHOCTH 10 MPUMUHEHHIO IPUMHUPHUTEIBHBIX MPOIETYD
JUTSL YPEryJIMpoBaHust KOH()IUKTOB B COIUANBHOM chepe;

- ¢(OpPMHUPOBATH Y CTYACHTOB MATUCTPATYPhl HABBIKU MPUMEHEHHS IPUMHUPUTEIBHBIX MPOIEAYD Al yPETyIUPOBAHUS KOH(PIUKTOB B
COLIMANBHOM cdepe.

TpeGoBaHusi K YyPOBHIO OCBOECHHS COAEPKAHUS:

B cooTBeTcTBHYM C TpeOOBaHUSIMHU CTYJEHT JOJKEH UMETh MIPEACTABIICHUS O:

-COIMANIFHO c(hepe Kak MPOCTPAHCTBE, B PAMKaX KOTOPOTO UMEIOT MECTO OBITH KOH(DIIMKTEHI;
-crierudrKe KOHPIUKTHBIX CUTYaIl B COMMAIEHON cdepe;

-criennUKe NPUMHPHTEIBHBIX MPOIEAYP B COUAIBHOI cdepe;

-MEeTO/IaX ¥ METOAMKaX MPOBEICHHS IPIMUPUTEIBHBIX MIPOLEAYP B COLUAIBHON cdepe.

B pamkax uzyudenus kypca «[[pumupuTenbHbie TPoLeyphl B COLHATBHON cepe» CTyASHT A0JKEH 3HATh:
-coJiepKaHKie ¥ BUIbI KOH(DJIMKTOB, MPOUCXOASIIMX B COLMANBHOM cdepe;

- METOJIbI PETYIUPOBaHUs KOHQIMKTOB B COITMAILHOM cepe;

-IIPaBOBBIC OCHOBBI IIPOBEICHHS TPUMHUPUTEIILHBIX MIPOIEIYP B COLMATIBHOM chepe.

CTyJeHT JOIKEH YMETh:

-OIICHUBATh ¥ BUACTh CIeHU(UKY KOHPIUKTOB, IPOUCXOAIINX B COUAILHON cdepe;

-OIICHUBATh BO3MO)KHOCTh HCIIOJIb30BaHHS IPUMHUPUTEIIBLHBIX MTPOLEIYP ISl YPEr'yJIUPOBAHUS OMPEACICHHBIX KOHQIUKTOB B
COIIMANBHOM cepe.

CTYyIeHT NOJKeH TPHOOPECTH HaBBIKH:
-IIPUMEHEHHS TPUMUPUTEIBHBIX MTPOLEAYP Il yPETYINPOBaHUS KOH(IMKTOB B COIMAIBLHON cdepe.



