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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucummummHa «VHTeIeKTyallbHbIE CUCTEMBl W TEXHOJOTMM» BXOJHUT B IPOrpamMmy
OakanaBpuata «lIpukiagHas MaTremMaThka W NporpamMMHpoBaHue» 1o Hampasienuio 01.03.02
«[IpuxiagHas maremaTuka ¥ MHPOpPMATUKa» U u3ydaercd B 5 cemectpe 3 Kypca. MCHUILIMHY
peanmzyer Beuepne-3zaounoe otaeneHue dakynprera MuEH. Jlucuumiwaa coctoutr w3 5
pa3zenoB U 15 TeM u HanpaBieHa Ha U3Y4EHHE COBPEMEHHBIX MaTEMaTUYECKHUX TIAKETOB.

Lenpto ocBOEHUST TUCHMIUIMHEL siBisgeTcs: CPOopMUPOBATH MPEICTABICHUE O COBPEMEHHBIX
MaTeMaTHYECKUX IMaKeTax, MO3BOJAIOIIMX PElIaTh NMPHUKIAJHbIE 33Jaud MAaTEeMAaTUKU U (U3UKU.
Ha mnpakTuyeckux 3aHATUSAX B TMPOLECCE PEIICHHWS IIOCTABICHHBIX 3adady M3 OO0JIACTH
MaTeMaTH4ecKo (U3MKM, ONTUMM3alMM M  CIy4allHbIX IIPOLIECCOB IPUBUTh HABBIKU
HCIIOJIB30BAaHUs COOTBETCTBYIOIIMX 3aJadyaM MaTEeMaTU4YECKUX IakeToB. Peanusanus ykazaHHOH
LIeJIM BKJIFOYAET I10CIIeI0BaTeIbHOE 3HAKOMCTBO U OcBoeHue Maremarudeckoro 1O u orpaboTky
IIPUEMOB pELICHUs 33Jad Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX; MPOMEXKYTOUHBIM U
UTOTOBBIA KOHTPOJIb BBIABIISAIOT CTENIEHb YCBOEHUS NOJIYYEHHBIX HABBIKOB. B nTore Kypc noikeH
IIPOJEMOHCTPUPOBATh CBSA3b MEXIY JIMHEHHOW anreOpoi, MporpaMMHUpPOBaHUEM M PELICHHEM
aKTyaJIbHBIX 3aJa4 aHaJIN3a JaHHBIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDI

OcBoenue gucuUIUIMHBL «VHTEIEKTyalIbHbIE CHUCTEMBl M TEXHOJIOTMM)» HAIpPaBIEHO Ha
(dbopmupoBaHKE Yy 00yHarOIIUXCS CIEAYIONIMX KOMIIETCHIIUH (YaCTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0ceoeHuu
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTUHDL)

HNHaukaTopbl 10CTHKEHU KOMIIeTeHIMH
Iudp Komnerenuus A eI A N I
(B paMKax JaHHOUW TUCUUTUIMHBI)
YK-6.1 OrieHnBaeT CBOM peCypehl U MX Mpeaeibl (TMIHOCTHEIE,
CUTyaTHBHBIE, BPEMEHHBIE), ONTHUMAIBHO UX UCHOJB3YeT JUI
Crioco0OeH ynpaBisiTh CBOUM | YCIEIIHOTO BBIITOJHEHHUS OPYUYECHHOTO 3aJaHHUs;
BpEMEHEM, BbICTpauBaTh U YK-6.2 OnpezensieT mpruOpUTEThI MPOGECCHOHATBHOTO POCTa U
VK-6 peaIM30BBIBATh TPAEKTOPHIO  |CIIOCOOBI COBEPIICHCTBOBAHMS COOCTBEHHOH EATEIbHOCTH Ha
CaMOpa3BUTHUS HA OCHOBE OCHOBE CaMOOIICHKH 110 BEIOPAHHBIM KPUTEPHSIM;
MIPHUHIUIIOB 00pa30BaHUs B YK-6.3 BricTpanBaeT ruOKyI0 mpoQecCHOHANBHYIO TPAeKTOPHIO,
TEUEHHE BCEH KU3HU UCTIONIb3YSl HHCTPYMEHTHI HEIIPEPBIBHOI'O 00pa30BaHus, C YI€TOM
HaKOIUICHHOT'O ONBITAa IPO(ECCHOHAIBHO NeITeIbHOCTH 1
JMHAMHUYHO M3MEHSIOMINXCS TpeOOBaHUH PBIHKA TPYHA;
Crnoco0OeH MpUMEHATh
HIaMEHTAJIbHBIC 3HAHUS
by ’ OI1K-1.1 Mcnonp3yeT cyliecTByIONMe 1 pa3padaThiBacT HOBBIC
MIOJIy9C€HHBIE B 00JIACTH
METOVKH PEHICHNS 337a4 B MaTeMaTHKeE;
MaTeMaTHYECKUX ¥ (UJIH)
OIIK-1 OIIK-1.2 Ucnonb3yeT coBpeMeHHOE 000pyI0BaHUE, POTPAMMHOE
€CTECTBEHHBIX HAYK, H
obecreuenne U podecCUoHaIbHBIE 0a3bl JAaHHBIX ISl PEIICHUS
HCTIONBb30BaTh UX B
o MaTeMaTHYECKUX 3a7ay;
poheCCHOHATBHOM
JeSITeIbHOCTU
CnocobeH HCob30BaTh U
apanTtuposarts cymecTtBytone |OIIK-2.1 [TpoBoauT KpUTHYECKUI aHATHU3 MOJTyYEHHBIX
MaTeMaTH4ecKHe METO/bI 1 pe3yIbTaTOB;
OIIK-2 cuctemsl nporpamMmupoBanus A |OIIK-2.2 dopmMynupyeT 3aKIr0U€HNs U BBIBOABI IO Pe3yIbTaTaM
pa3paboTKu M peann3annu aHaJIM3a NCTOPUYECKUX JIAHHBIX, COOCTBEHHBIX PE3YJILTATOB B
AJITOPUTMOB PEIICHHS MaTeMaTHKe;
MIPUKIAIHBIX 33734
CriocobeH pa3pabaTbIiBaTh OIIK-5.1 ITocTpoeHne alropuTMOB PEIICHUS TPUKIIATHBIX 3324
OTIK-5 JITOPUTMBI M KOMITBIOTEPHBIE ~ |COBPEMEHHOH HayKH;
nporpaMmel, puroanbie s |OITK-5.2 Pa3paboTka KOMIIBIOTEPHBIX IPOTPAMM IS PEIICHUS
MPaKTHIECKOrO MPUMEHEHUsI | (pyHIaMEHTAIbHBIX HAYYHBIX IPOOIIeM;




3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuummuaa «/HTEIIeKTyalbHbIe CUCTEMBI M TEXHOJOTHH» OTHOCUTCS K 00s3aTeIbHOMN
yactu 650ka 1 «/{ucuumnianasl (MOIysIn)» 00pa3oBaTebHOM MPOrpaMMbl BBICILIETO 00pa30BaHMUS.

B pamkax o0pa3zoBaTesbHOM MporpamMmbl BBICIIETO O00pa30BaHUS OOyYaIOIIMECS TaKxKe

OCBauBAaKOT Apyruc JUCITUITIINHBI H/UIn IMPAaKTHUKHU, CHOCO6CTBYIOH_II/IG JOCTUXXCHUIO
3aIlJIaHUPOBAHHBIX PE3YJIbTAaTOB OCBOCHUA AOUCHUIIIIMHBI «HHTCJ’IJ’ICKTyaJ'IBHBIC CUCTEMBI H
TCXHOJIOTUU».
Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmgyowux 00CMUMCEHUIO
3AN1AHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ()ucuunﬂqul
[penmecrByromue Hocaenyromue
Mudg Haumenosanue l/lcpl/l)::lﬂﬂﬂbl?,MOm JIN l/lCl.ll/lIlJ]l/lill)]:l/I\]fOH JIN
P KOMIIETEeH MU et *Hy i A . Y,
NPAKTHKH NMPAKTHKH
CnocobeH ynpaBisiTh CBOUM
BpPEMEHEM, BBICTPaNBaTh U BBenenue B KOMIBIOTEpHOE
VK-6 pearu30BBIBATh TPAEKTOPHUIO MO/JICIUPOBaHKE U MAaKEThI
caMOpa3BUTHS Ha OCHOBE MIPUKJIAHBIX IPOrpamMM;
NPUHLMIIOB 00pa30BaHus B
TEUCHUE BCEH JKU3HU
OCHOBBI BBICHIEH U KOMITBIOTEPHON
anreopsl;
Ousnka (MexaHHKa);
BBenenue B KOMIBIOTEPHOE Teopus BeposiTHOCTEN U
CnocobeH npuUMeHsTh
MOJIETIMPOBAHUE U TTAKETHI MaTeMaTH4ecKasi CTaTUCTHKA;
(byHnaMeHTalbHbIE 3HAHNUS,
TIPUKIIIHBIX IPOTPaMM; YpaBHEHUs C YaCTHBIMU
TIOJTy4eHHBIE B 001aCTH
KommsroTepHsie HayKku 1 TIPOU3BOIHBIMH;
MaTeMaTHYECKHUX ¥ (WJIH)
OIIK-1 TEXHOJOTMH IPOrpaMMHUpOBaHusi; | YuciaeHHbIE METOBL;
€CTECTBEHHBIX HayK, U
Huddepennnansueie ypaBHeHns; | HayuHo-nccnenoBaTenbekas
HCTIONB30BaTh UX B o
- KommiekcHbll aHammus; pabora;
poeCCHOHATBHOMI
JluckpeTHas MaTeMaTHKa; IIpepurioMHas IpaKkTUKa;
JesITeIbHOCTH .
Jluneitnas anrebpa u
aHATUTHYECKast TeOMETPHS;
MaremaTudyecKkuii aHaIu3;
OcCHOBBI BbICILIEH U KOMITBIOTEPHOM
CnocobeH Hcob30BaTh U anreOpsl; Teopwust BeposiTHOCTEH 1
a/lanTUPOBAaThH ®uznka (MexaHUKa); MaTeMaTH4ecKasi CTATUCTHUKA;
CYLIECTBYIOILUE KomnbrorepHble Hayku U YpaBHEHUsI C YACTHBIMU
MaTeMaTH4ecKHe METOIbI 1 TEXHOJIOTHH IPOTPaMMHUPOBAHUS; | MPOU3BOIHBIMH;
OIIK-2 CUCTEMBI Huddepennmanbapie ypaBHeHus; | UncieHHbIE METOIbI;
MIPOTPaMMHPOBAHIS IS KommnexcHsI aHamms; OneMeHTBl KOMITBIOTEPHBIX
pa3paboTKU U peanu3auu Jluneitnas anrebpa u TEXHOJIOTHI B CCIIeI0BAaHUU
AITOPUTMOB PEIICHHS aHATUTHYECKast TEOMETPHS; orepanuii;
TIPUKJIAJHBIX 3a/1a4 MaremaTudeckuii aHaIu3;
CriocobeH pa3pabaTbIBaTh JloToTHUTETHHBIE TIIABBI
ITOPUTMBI U KomnbrotepHble HAyKH U MaTEeMaTHYECKOTO
OIK-5 KOMIBIOTEPHBIE TEXHOJIOTHH IPOTPAaMMHUPOBAHUS; | MOJAEINPOBAHUS;

porpaMmebl, MPUTOJIHBIC
JJIA TIPAKTUYECKOI'0
MMPUMCHCHUSA

I[I/ICKpCTHaH MaTr€MaTukKa,

HayuHo-uccnenoBaTensckas
pabora;

* - 3amoJIHAETCS B COOTBETCTBUM ¢ MaTpuueil komnereniuidi u CYII OIT BO

** - 3JIEKTUBHBIC TUCIMIUIMHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mmas TpyAI0eMKOCTh TUCHUTUTHHBI «HTEIIEKTyallbHbIE CUCTEMBI U TEXHOJIOTHIY COCTABIISCT «3) 3a4CTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHol pabomvi no nepuooam 0C80eHUs 00paA308aMeNbHOU NPOSPAMMbL 8bICULIE20 00PA308aHUSL OJIsL OYHOU (HOopMbl

00yuenus.

Bun yueOHoii padoThI BCETO, ax.u. CEMecsT pCE)
Koumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 34 34
Jla6opartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma oby4arowuxcs, ax.u. 56 56
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3

OOm1ast TPyA0EMKOCTh AUCHUILTUHBI «HTEIUIeKTya IbHbIE CUCTEMBI M TEXHOJIOTHUI COCTABIISIET «3%» 3aUeTHBIC €IMHUIIBI.
Tabnuya 4.2. Budwvl yuebHoti pabomul no nepuodam 0c8oeHUs 00pa308amenbHOL NPOSPAMMbL 8bICULE20 00PA308aAHUS 01 OYHO-3A0UHOU (opMbl

00yueHusl.
Bun yueOHoii padoThI BCETO, ax.u. CeMech pCE1)
Konmaxmmnas paboma, ax.u. 18 18
Jleximu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3anstust (C3) 0 0
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 90 90
Koumponw (ax3amen/3auem ¢ oyenkoul), ax.u. 0 0
OO01Iasi TPYA0EMKOCTh THCIHHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunvl (Mo0Yis) no udam yueoHou pabomol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
Twunel 1aHHBIX ¥ padoTa ¢ HUMH, padoTa ¢
OCHOBBI 11 [bt Aan pab p JIK
¢aiimoBoii cuctemoit
Pazgen 1 |mporpammupoBaHust Ha
Pabota co cTpokaMu, CIMCKaMH, pelICHUE 3a1a4 B
s3pIke Python. 1.2 . . JIK
https://py.checkio.org/
2.1 Pemenue 3amaun Cyaoky JIK
Anroputmsl mudposanus Llezaps, Bmkunepa,
Pabota co ctpokamu u 2.2 p p Hesap P JIK
Paspen 2 cnuckam B python RSA
py 2.3 Hanmcanue meccenmkepa, obudmmoreka Flask JIK
24 Hanmcanue u 3amyck TecToB JIK
31 W3zyuyenne nnrepdeiica, peqakTupoBaHue U 3aITyCK 1K
Paszen 3 OcHOBBI paboTHI ¢ Jupyter ) CKPHIITOB, NOCTPOCHHUE rpaduKoB
A Notebook 3.2 Pabota ¢ 6ubaroTekamu numpy, pandas, 1K
' matplotlib, moctpoeHue rpagukos
Ananu3 QyHKIMOHATIBHBIX 41 Pewenue cucreM NMHENHBIX ypaBHEeHU. MeTon TIK
Paznen 4 |3aBucumocTei u ) HAaUMEHBIINX KBaPATOB
00paboTKa JaHHBIX 4.2 Wurepnonsiuusi pyHKIMY NOTMHOMAaMH. JIK
5.1 MuoromepHoe pacnpeneneHue ['aycca JIK
5.2 Martpulia KOBapUallMy U KOPPEJLUU JIK
Mertop rmaBHbBIX
Paznen 5 5.3 CuHIrynspHOE pa3no)keHHe MaTpHIL. JIK
KOMIIOHCHT
5.4 MeToj ri1aBHBIX KOMIIOHEHT JIK
5.5 Busyanuzanus JaHHBIX JIK

* - 3anonasercs Toiapko o OUHOM dhopme odyuenwst: JIK — aexyuu, JIP — iabopamopnsie pabomoi; C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenmnanu3upoBaHHoOe
yueOHOe/1adopaTopHoOe
o0opynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHA
AMCUMILTNHBI
(mpu HeOOXOAUMOCTH)

Aynuropus JUIs IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O THIIA, OCHAILICHHAS

JlexkumonHas KOMIUIEKTOM CIEIUAIM3HUPOBAHHON MeOenu; | HET
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
Cpe/ICTBaMU MYJbTUMEINA MPE3CHTALIHI.
AyauTopus JUisl CaMOCTOSATEILHON paOOThI
Tns oOyuaromuxcsi (MOKeT UCTIONB30BAThCS AJIs
. | MpoBeIeHNs CeMUHAPCKUX 3aHATUN U

CaMOCTOSTEILHOU . HET

KOHCYJbTAIUH), OCHALIEHHAsA KOMILIEKTOM
paboTHI

CTIIeIMaTU3UPOBAHHON MeOeH 1
KoMmbroTepami ¢ gocrynoM B OUOC.

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOI padoThl 00yyaroninxcst ykaspiaercs OBA3ATEJIDBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITJIMHBI

OcHoenas numepamypa.
1. Swaroop C.H. A Byte of Python. 2013




2. Muhammad Yasoob Ullah Khalid. Intermediate Python [9nexTponsnsiii pecypc]. URL:
https://github.com/lancelote/interpy-ru (mep. Ha pyc. s13.).
3. it Jlakman Maknayasmn. Kapsepa nporpammucta (Cracking the Coding Interview)
4. bxaprasa Anutbs. ['pokaem anroputmsl (2017)
5. Comxsuk P., Vaiin K., Jonaepo P. [IporpammupoBanune Ha s3bike Python: yaeOHbIi
Kypc / iep. ¢ anri. CII6.: OO0 «Anbda-kauray, 2017. 736 c.
6. Makkunau Y. Python u ananmu3 ganueix/ nep. A. Cimakud. JIMK Ilpecc, 2015. 482 c.
Lononnumenvnasn numepamypa:
1. Her
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunem»:
1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYA€HTHI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHO-0momMoTeunas cucrema PYJIH — ObC PY JIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas 6ubianoreka onnau» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cTyfeHTa» www.studentlibrary.ru
- OBC «3nanmym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Haykometpuueckas 6aza nanusix Lens.org https://www.lens.org
3. K.B. BoponiioB. KoHCIIEKT JieKIuii 10 MAIIMHHOMY O0Yy4€HHIO. DJIEKTPOHHBINA PECYpC
http://www.machinelearning.ru/wiki/index.php?title=Mammnnoe oOyuenue %28Kypc JeKIHii
%?2C_K.B.Boponios%?29
4. E.A. CokonoB. KoHCIeKT JeKIHil M0 MalIMHHOMY O0y4eHUI0. DIEKTPOHHBIN pecypc
http://wiki.cs.hse.ru/Mamunanoe o0ydenue 1
http://wiki.cs.hse.ru/Mammunanoe o0y4deHue 2

5. Exos, Hlymckuii. HepOKOMIBIOTHHT U €r0 IPUMEHEHUS B 9KOHOMUKE U OM3Hece
[DnexTponnsiii pecypc]. 1998. URL: http://www.neuroproject.ru/Papers/Neurocomputing.htm
Yuebno-memoouueckue mamepuansi 015 camocmosamenvrol pabomol 00y4arOWUxcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuii no mucuumniannae «VHTeIeKTyalbHble CHCTEMBI M TEXHOJIOTUI .

* - Bce y4eOHO-METOINYECKUE MaTepUaNbl A1 CAMOCTOSTEIbHONU paboThl 00yYatoIIuXCst
pPa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAKOM Ha cTpanuile quciuruimabl B TYUC!



PABPABOTYMUK:

HoueHt Kapanpames .M.
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
HupekTop MypaBuuk A.b.
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJ/IMTEJIA OII BO:
Hayunslil pykoBOIUTEIL Cky0aueBckuii A.JI.
Honoxcnocms, BYIT Tloonuce Damunus 1. 0.
JloueHT I'anaxos E.1.
Honxcnocmo, BYITT Ioonuce Damunus 1.0



