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1. HEJIX OCBOEHUSA U CIHHUIIJINHBI

Hean:

q)OpMI/IpOBaHI/Ie CUCTEMATU3HUPOBAHHBIX 3HAHWUM O COBPCMCHHBIX NPUKIIAJHBIX
MMpOrpaMMHBIX NPOAYKTAX U KOMINJICKCAX U UX UCIIOJIB30BAHUC U MOACIUPOBaHUA
W pCHICHUS AHAJIIUTUYCCKUX, UCCIICAOBATCIbCKHUX U MMPUKIIAJHBIX 3a1a4.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI

Huctunnuna b1.B Marematuueckue nakeThl TPUKIAAHBIX IPOTPAMM OTHOCUTCS K
yacTd, GOopMUPyEMOI ydacTHUKaMH 00pa3oBaTeIbHbIX OTHOIIeHNH biioka 1.

3. INTAHUPYEMBIE PE3YJIBTATBHI OBYUYEHUA 110 JUCHUITVIMHE

Koa n HauMeHoBaHHne
KOMIIeTEeHINHI
BbINYCKHUKA

Koa u
HaMMEHOBaHHUeE
HHAUKATOpA
JOCTHIKEHMS
KOMIIeTEeHIIU

Ilnanupyemble pe3yJbTaThl 00y4eHHs MO
MUCHHUTIJINHE

IIK-1 - Cnocoben
cucmemMamusuposamy
9KOHOMUYECKYIO
unghopmayuio,
Op2aHu306amy ee XpaHeHue
u 00pabomxy Ha OCHOBe
COBPEMEHHBIX
UHGOpMayUOHHO-
KOMMYHUKAYUOHHBIX
MexXHONI02Ul, NOO20OMOB8UMb
ananumuyeckull omuem

I[IK-1.2 - F'omosum
anarumuyeckue
omuemsl, UCNONLIVA
cospemenHble
coBpeMeHHbLe
cpedcmea
BU3YATUAYUL U
cmauoapmol
opopmnenus

3name. OCHOBHBIE BO3ZMOINCHOCIU MAMEMAMUYECKUX
NnaKemos NPUKIAOHBIX NPOPAMM  OAS  OP2AHUZAUUU
cbopa, XpaneHusi U aHAIU3A OAHHBIX, HEOOXOOUMbBIX OJisl
N0020MOBKU AHANUMUYECKUX OMYENO8.

Ymemv.  npumensmv  na  npakmuxe — OCHOGHbLE
B03MOINCHOCIIU MAMEMAMUYECKUX NAKEMO8 NPUKTIAOHBIX
npozpamm Oist opeanuzayuu coopd, XpaHeHust U aHamu3a
OaHHBIX, HEOOXOOUMBIX OJIL NOO20MOBKU AHAIUMUYECKUX
om4emos..

Braoems: Hasvikamu pabomel ¢ MmamemamuyecKumu
nakemamu HPUKIAOHBIX HpOSpaAMM OJisi OpP2aHU3AYUU
cbopa, XpaneHusi U AHAIU3A OAHHBIX, HEOOXO0OUMbBIX O/isl
NO020MOGKU AHAIUMUYECKUX OMYEnO8. .

IIK-6 - Cnocoben
BbINONIHAMb PACUEbL,
Heobxooumble 0
cocmagnenus
IKOHOMUHECKUX PAZ0EN08
NnaaH08, 060CHOBLIBAMb UX
U npedcmasiamo
pe3yabmamul pabomul

1IK-6.1 - Cnocoben
peanuzosams
MeMOOUKy
pacuemos ¢
UCNOTL306AHUEM
UHCIMPYMEHMATLHBIX
cpedcme

3uams:  coepemennoe npoepammuoe  obecneueHue,
npeoHa3HaueHHoe 0N PeuleHuss aHATUMUYECKUx U
3a0ay c

UCCre008amebCKUux UCnoib306aHUeM

MaAmemMamurko-cmamucmu4ecKux Memooos.

Heobxooumvie O
paszoenog  NiAHos,
UXx U npeocmasiIsimv  pe3yibmanbl

Ymems:
cocmasJieHus:

BbINONIHAMb  pACYenbl,
OKOHOMUYECKUX
000CHOBbIBAMb
pabomuoi..

Braoems:
UHCMPYMEHMATILHBIX CPEOCME COBPEMEHHbIX NAKemOos
Mamemamuveckux — npozpamm 018 npogedenus
HeobX00UMbIX PACYEMO8..

HABbIKAMU UCNOJIb30BAHUA




4. CTPYKTYPA U COAEP KAHUE JUCIUITJINHBbI*

O0BLeM TUCIHUILINHDI

Homep u (akameMu4YecKHe 4achl)
HauMEHOBaHue
S — Coaep:xanue TUCHUILTHHBI KonTaKTras
pa3aesioB/TemM paborta
3T m3 JP CPO
Knaccudukanus MIaKEeTOB MPUKJIATHBIX
MporpamMM, CTPYKTypa ¥ OCHOBHBIC KOMIIOHCHTHI.
Ucropus, COBpPEMEHHOE COCTOSIHHE u
Tema 1. Beesenne B | IEPCIIEKTHBBI  Pa3BUTHA IIAKETOB IIPHUKJIAIHBIX
pesver. IpOrpamMm. [IporpammHubIe cpencTBa 4 4 10
ABTOMATHU3AlMM TPOBEJICHUS MaTeMaTHYECKUX
pacyeToB, 00pabOTKH, aHAJIW3a U UHTEPIPETALUN
JTAHHBIX. CpaBHuTENBbHAS XapaKTEePUCTHKA
MAKETOB MPHUKJIATHBIX TPOTPaMM.
Tema 2. OcHOBBI Wntepdeiic xomnbrotepHoi cucreMbl Wolfram
paboTs B Mathematica. OcHOBHBIE NPUHLMIIEI U Oa30BbIe
KOMITBIOTEPHOM koHCcTpyKuuu. Co3mMaHre MOJyJied B IaKeTe 6 10 10
MaTeMaTHIECKOH Wolfram Mathematica.
cpene Wolfram
Mathematica.
Tema 3. Beenenve B | @yHKIIMOHATIbHBIE BO3MOKHOCTH CUCTEMBI SI3bIKE
00BEKTHO- Python. HWatepdeiic. OcHOBHBIE CTPYKTYpbI
OpPUEHTUPOBAHHOC | HaHHBIX. MMIOPT W OJKCHOPT  JaHHBIX. 6 10 10
HporpaMMupoBanue | ['pynmupoBKa, arperupoBaHue U TpaHCchOopMaIius
Ha s3eike Python. JTAHHBIX.
Tewma 4. [IpoBenenue cTaTUCTUYECKOTO aHamM3a cOopa,
HuctpymenTanbhbie | 00paOOTKH M aHATIN3a JAHHBIX, HEOOXOIUMBIX TS
Cpe/cTBa IMakeTa pacyeta  DKOHOMHYECKMX W COIUAIbHO-
Mathematica nus H9KOHOMHYECKHUX TIOKa3aTelIel, XapaKTepU3yOIIIX
perieHus NEATeNIbHOCTh ~ XO3AHCTBYIOIIMX  cyObekToB. | 10 12 15
AHATUTHIECKHX, HuctpymMenTh YHMCJICHHOTO aHam3a.
UCCIENOBATENBCKUX | BO3MOXKHOCTH BU3yalIn3alus B TIaKeTe
U MIPUKJTAIHBIX Mathematica.
3a/1a4.
Tema 5. Hcnons3oBaHnne HMHCTPYMEHTAIBHBIX CPEACTB
Huctpymenranbheie | maketa Python juist mpoBeeHre CTaTHCTHYECKOTO
Cpe/ICTBA ITAKeTa aHanmm3a cOopa, OOpabOTKM W aHalIM3a JaHHBIX,
Python nyis HEOOXOJAMMBIX IS pacyeTa SKOHOMHYECKHUX U
peleHus COLIMAIBHO-)KOHOMUYECKHUX nokasarenei, | 10 12 15
AQHATUTHYCCKUX, XapaKTEPU3YIOIINX JIeATEeTLHOCTh
MCCIIENIOBATENIbCKUX | XO3SIMCTBYIOIIUX ~ CyOBEKTOB.  Bo3MoxkHOCTH
1 TIPUKIIaTHBIX BU3yaIn3alus.
3a/1a4.
Kontpoan: 36
Bcero no aucuuminHe: 36 48 0 60




*3JIT — 3aHATHS JeKOUOHHOTO TUTA, [13 — Bce BUABI 3aHIATHIT CEMUHAPCKOTO THIIA, KPOME J1a00paTOpHBIX
pabot, JIP — maGoparopusie pabotsl, CPO — camocTosTenpHas pabora o0ydaronierocs

5. YYHEBHO-METOANYECKOE U TH®OPMAIINOHHOE
OBECIIEYEHMUE JUCIIUIIJINHBI

5.1 Pekomenayemasi iuTeparypa

budanorpadguyeckoe onucaHue u3aanus (aBTop,
3arJjiaBue, B/, MeCTO U IO/ U3JaHUs, KOJI. CTP.)

DJIeKTPOHHBbIE pPecypchl

Tutos K.B. ®yHKIIMN KOMIUIEKCHON IEPEMEHHOM,
PSAABI ¥ onlepallMoHHOE ucuucieHue: KommnbroTepHbie
TEXHOJIOTUH pelleHus 3a1a4 1 mpumepo B Wolfram
Mathematica : yueonoe mocodue / K.B. Turos, H./I.
["'openoB. — DnekTpoH. nan. — M. : PUOP :
NH®DPA-M, 2019. — 238 c.

https://znanium.com/catalog/document?pid=1021442

dpunman ['M. MartemaTtuka & Mathematica : uzop.
3agaun Uit u30p. cryaentoB / I.M.@punman,
C.H.JIeopa .— Cankr-IleTepOypr : HeBckuit
muanekt , 2010 .— 298 c. — CBeneHus JOCTYIHbI
rakxe 1mo MarepHery: opac.unecon.ru

http://opac.unecon.ru/elibrary ...

B0%D1%82%D0%B8%D0%BA%D0%B0.pdf

denopos, J.FO.IIporpammupoBanne Ha s3bIKE
BBICOKOTO ypoBHst Python: yue6noe mocobue st
By30B/ JI.}0.DenopoB.—3-¢ u3a., nepepad. u jon.—
Mocksa: U3narensctBo FOpaiit, 2021.—210c.

36C KOpanT [caunT]. ... :https://urait.ru/bcode/478098

5.2 IlepeveHb JTUIEH3HOHHOTO U CBOOOIHO PACTIPOCTPAHAEMOI0

NMPOrpaMMHOro odecrneyeHus, B

7-Zip

Microsoft Office Professional
Microsoft Windows Professional
Python

Wolfram Mathematica
Anaconda

RStudio

T.4. OTCYECCTBCHHOI'0 MIPOU3BOJACTBA

5.3 llepeyenb nHpopManuoHHbIX cipaBouHbIX cucteM (MCC) n
coBpeMeHHbIX npogeccuoHaabHbIX 0a3 1aHHbIX (CIIB/I)

Ne HaumenoBanue CIIBl/ UCC
1. DsekTponHas oubimmoreka Grebennikon.ru — www.grebennikon.ru
2. Hayunas snekrponnas 6ubnmorexka eLIBRARRY — www.elibrary.ru
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https://znanium.com/catalog/document?pid=1021442%20%20
http://opac.unecon.ru/elibrary/2015/ucheb/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.pdf
http://opac.unecon.ru/elibrary/2015/ucheb/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0.pdf
ЭБС%20Юрайт%20%5bсайт%5d.%20URL:https:/urait.ru/bcode/478098
http://www.grebennikon.ru/

Hayunas 3nekTponHas oubimoreka KubepJlennka — www.cyberleninka.ru
basa nannbix ITOJITIPE]] CrpaBounuku — Www.polpred.com
5 baza nanneix OECD Books, Papers & Statistics na mnardpopme OECD iLibrary
' www.oecd-ilibrary.org
5 CrpaBounas nmpaBoBas cucrema Koncynprantllntoc (MHCTaIIIMPOBaHHBIN pecypc
' CIIOI DY mim www.consultant.ru)
7 CrnpaBounas npasoBas cucrema «I’APAHT» (uncramiupoBanusiii pecypc CII6I DY
' WM WWW.garant.ru)
8 NudopmanronHo-crnpaBodHas cuctema «Koaeke» (MHCTaUIMPOBaHHBIN pecypc
' CII6IDY mmm www.kodeks.ru)
9. DsekTpoHHas oubnmuoreunas cuctema BOOK.ru - www.book.ru
10. DnexTponHas GuGmuoteunas cuctema DBC FOPAUT — www.urait.ru
1. SHeKTpOHH.o-6H6Jm0TeqHaﬂ cuctema SHAHUYM (ZNANIUM) —
WWW.zZnanium.com
12. OnexTpoHHas o6udnuoreka CII6I"9Y— opac.unecon.ru

6. MATEPUAJILHO-TEXHUYECKOE OBECHIEYEHUE
JUCLMUITJINHBI

HJBI peailu3anuu I[aHHOﬁ JUCHUIIIINHBI UMCIOTCA CIICIHUAJIBHBIC ITOMCIIICHUA

JUIS. TIPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIA, 3aHATHUM CEMHHApPCKOro THIIA,
KypCOBOT'O TPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX pabOT) TPYNIOBBIX U
WHJVBUAYAJIbHBIX KOHCYJbTAllMM, TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHOU
aTTeCTAIlNH, a TAK)KE MMOMEIIECHUS JJII CAMOCTOSITENIbHONU PabOTHI.

HOMGHIGHI/IH OCHAIlICHBI 060py,HOBaHI/IeM N TCXHHUYCCKHMMH CpCACTBAMH

oOy4eHusl.

[Tomemenust st caMOCTOSATETBHOW pPabOThl OOYYAIOIMIUXCS OCHAIIEHBI

KOMIIBIOTEPHOW TEXHMKOM C BO3MOXXHOCTBIO MOJAKIIOUEHHS K ceTu "HHTepHer" n
o0OecreueHreM JI0CTya B JJIEKTPOHHYI0 MH(POPMAIMOHHO-00pa30BaTEILHYIO CPEIy

YHUBEPCUTETA.

HaumeHoBaHnMe yuyeOHBIX ayIUTOPHii, lepeYeHb

Anpec
(MecTomoJ10:KeH )

YueOHBbIX ayIuTOpuii

Ayn. 3044 YyeOHast ayauropust (Ui MPOBEACHUs 3aHATHUH JIEKUIMOHHOTO THUHA H
3aHATHI CEMHHAPCKOTO THIA, KYpCOBOTO MPOEKTUPOBAHMS (BBIMOIHEHHUS KYPCOBBIX
paboT), TPYNIOBBIX W WHIUBHIYaJbHBIX KOHCYJBTAIMH, TEKYIIETO KOHTPOJS H
MIPOMEKYTOYHOI aTTeCcTaluH), obopynoBaHa MYJIbTUMEINHHBIM
koMmIuiekcoM.Crieranu3upoBantas MeOellb U 00opyaoBanue: YdeOHas MeOelb Ha
140 mocamounsIx MecT (mapt - 70 mT.), pabodee MECTO MpeoaaBaTelis, CToI M/M - 1
IT., TOcKa MenoBast (3-X ceKIMoHHas) - 2 mT., kKadenpa - 1 mrT., CTya u30 - 4 mr.,
Kommerorep Intel i3-2100 2.4 Ghz/500/4/Acer V193 19" - 1 tur., MynsTUMEIMAHBII
mpoekTop Panasonic PT-V X500 - 1 ., Mukmep-ycunutens JDM TA-1120 - 1 mit.,
OkpaH ¢ anekrponpuBogoM Dkpan ScreenMedia Chapion SCM-4808MW 4:3 - 1 mir.,
Axyctuueckas cucreMa APART MASK6T-W - 3 mr., HaGops! 7eMOHCTpaIimOHHOTO

191023, 1. Cankr-
[etrepOypr, yn. Kanan
I'puboenosa, 30/32,

utep «A», «b», «P»



http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

o0opynoBaHusI W y4eOHO-HATIIATHBIX TOCOOHMI: MyNbTUMEAUHHBIE MPHIIOKEHHUS K
JEKIUOHHBIM KypcaM U TPaKTHYECKUM 3aHATHSAM, HWHTEPAKTUBHBIE Y4eOHO-

HarjsiAHbIC ocoous.

Ayn. 2023 KowmmbroTepHblii Kiacc (A7 TNPOBEASHHS NPAKTHYECKUX 3aHATHMH,
KypCOBOTO MPOEKTHPOBAHHA (BBIIONHEHHS KypCOBBIX paboT) ¢ NpHUMEHEHHEM
BBIYUCITUTEIBHOM TEXHUKH). Ob6opynoBan MYJIbTUMEIUIHBIM
komriekcoM. Crienmanu3upoBanHas MeOenb U 00opynoBanue: YdueOHas mebens Ha 48
MMOCaJ0YHBIX MECT, pabouee MECTO IMpemnonaBaresisi (KOMIBIOTEPHBINH cTON - 1 mIT.),
JIOCKa MapKepHasl Ha KoJIeCHKax - 1 mT., Tocka MapKkepHas 3-X CeKIMOHHas - 1 mT.,
kadeapa - 1 mrT., cron - 1 mT., CTya W30 - 7 MmWT., CTyX -1 IT., Kamro3W -3 IMIT.,
Kommnerorep  15-8400/8GB/500GB_SSD/Viewsonic ~ VA2410-mh  -34
KommyTrarop Cisco Catalyst 2960-48PST-L (B T.u. CepBucHbiii konTpakT SmartNet
CON-SNT-2964STL) - 1 mit., Touka 6ecnipooanoro goctyna Wi-Fi Turnl UBIQUITI
UAP-AC-PRO - 1 mr., IIpoektop NEC M350 X - 1 mr., KommyTarop nokansHON
BeryuciuTenbHOU cetu (48 mopros) Cisco WS-C2960+48PST-L - 1 mr., KommyTarop
ProCurve Switch 2626 - 1 mr., Komnsrotep Intel pentium x2 g3250 /500gb/mouuTOp
philips 21.5' - 1 wr., IP Bumeokamepa Ubiquiti - 1 mr., BecnpoBonHas Touka
FI AP PRO/Ubiquiti -

obopymoBaHUS M Y4UeOHO-HATVIAIHBIX IMMOCOOWN: MYJNIBTUMEIUWHEBIE TPUIIOKEHUS K

IIT.,

noctyna/UNI 1 mr. HaOopbl Ie€MOHCTPAaLMOHHOTO

JICKOHMOHHBIM KypCaM H IMPaKTUYCCKUM 3aHATHUAM, HWHTCPAKTUBHBIC yqe6Ho-

HaTrJSIHEIE TOCOOUS.

191023, r. Cankr-
[etepOypr, yn. Kanan
I'puboenosa, 30/32,

nutep «A», «b», «P»

Ayn. 2024 KoMIbOTepHBIH Kiace (I TMPOBEACHHS MPAKTHUSCKUX 3aHATHH,
KYPCOBOTO IPOCKTHPOBAHMS (BBITIOJIHEHUS KYPCOBBIX pabOT) ¢ MPHUMEHEHHEM
BBIYHACIUTEITHLHON TEXHHKH). O6opynoBax MYJIETUMETUHHBIM
koMmrutekcoM.Crieranu3upoBanHas Me0enb U 00opynoBanue: YueOHast MmeOenb Ha 25
[OCaJIOYHBIX MECT, pabouee MecTo mperojaaBarens (KOMIBIOTEPHBIA cron 1mT.,
kpecno 1miT.), MoCKa MapkepHas Ha Kojiecmkax 1 mT., cton lmT., cTyn u30 8miT.,
xamosn 2mT., Bemanka croiika 2mr.Kommerorep Intel i5 7400/1Th/8Ghb/Philips
243Vv5Q 23' - 23 wr., Mynsrumeauiiaeiii npoektop Optoma x 400 - 1 mir., Jlocka
1 .

marauTHO-MapkepHass 100x180 max Bpaml.. Ha poiuKax - Hab6opst

JIEMOHCTPALIMOHHOTO 000pyIOBaHHS u y4e0HO-HaTJISIHBIX MOCOOMIA:

My.]'[BTPIMe}IPIfIHBIe MPUIIOKCHUA K JICKIIMOHHBIM KypCaM U MPAKTUYCCKUM 3aHATUAM,

HWHTCPAKTHBHLBIC y‘IC6HO-HaFJI5{,I[HI>Ie oCco0ousI.

191023, 1. Cankr-
[TerepOypr, yn. Kanan
I'puboenora, 30/32,

utep «A», «by», «P»

Ayn. 2015 Jlaboparopus "JlabopaTopHslii koMiuiekc"Criennann3upoBaHHas MeOeb
u oOopynoBaHue: YueOHas meOenp Ha 66 MOCaJOYHBIX MecT, pabodee MecTo
mpernojaBarens, J0CKa MeNoBas OAHOCEKILMOHHAS - 3 MIT., ATUHHBIA CTOJ - 2 IIT.,
kapenpa - 1 wr., cryn u3o - 12 mr., xamo3u - 3 mr., Komnerorep Intel 15-
7400/16Gb/1Th/ Buneoxapta NVIDIA GeForce GT 710/Mouutop DELL S2218H - 20
mit., becnipoBoanast Touka goctyna/UNI FI AP PRO/Ubiquiti - 1 mrr., THTepakTHBHBII
npoektop Epson-EB-455Wi - 1 mrt., Dkpan ¢ anekrponpuBogoM ScreenMedia
Champion 244x183cm SCM-4304 - 1 mrt., KommyTtatop ProCurve Switch 2626 - 1 mr.,
Kpomnrreitn nmoroxounsiiit PRB-7 Screen Media - 1 mmrr., MynbTUMeIHIAHBINA TIPOEKTOP
NEC ME402X - 1 mrr., lIkad TenexkoMMyHHKAIMOHHBINH HacTeHHbIH [[MO 11IPH-O-
6.650 - 1 mT. HaGopsl neMOHCTpaMOHHOTO O0OPYIOBAaHUS M y4eOHO-HATIISIIHBIX
ocoOuil: MyIbTUMEIUIHBIC MPUIOKEHHUS K JIGKLMOHHBIM KypcaM M NPAaKTUYECKUM

3aHATHUAM, HHTCPAKTHUBHBIC y‘le6H0-HaFJ’IHI{HH€ mocoous.
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7. METOAUWYECKUE YKA3ZAHUA U1 OBYUYAIOLIEI'OCH 11O
OCBOEHUIO JUCHUITIMHbI

[Ipuctynass K W3y4eHUIO AUCIUIUIMHBI, O0OyUarlieMycsi HEO0XO0IUMO
O3HAKOMUTBHCS CO CIEIYIONUMHU JOKYMEHTaMHU:

- y4eOHO-METOIUYECKON TOKYMEHTAIIUEH;

- JOKAJIbHBIMM ~ HOPMAaTHUBHBIMU  aKTaMH,  PErJIaMEHTUPYIOUIUMU
OCHOBHBIE BONPOCHI OpPTaHHM3allMd W  OCYIIECTBJICHHS  0Opa30BaTEIbHOU
NESATETHLHOCTH, B TOM YHCIIC PETIaMEHTUPYIOIINE MOPSIIOK MPOBEACHUS TEKYIIETO
KOHTPOJISl yCIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTali 00y4aroIuXCs;

- rpagukoM KOHCYJIbTaINI COTPYJAHHUKOB npodeccopcko-
IPENno/IaBaTeNbCKOr0 COCTaBA.

VYpoBeHb M riayOMHAa OCBOEHUS AMCIUIUIMHBI OMPEIEISIIOTCS aKTUBHOU U
CUCTEMAaTHYECKON paboTOil 00ydYaromIMXCsl HA JICKIIMOHHBIX 3aHATHUSX, 3aAHSATHUAX
CEMUHAPCKOTO THIIA, BBITIOJTHEHUEM CAaMOCTOSITEIIbHON paOOThl, B TOM 4YHUCJE B
YacTH BbIICJICHUS HAaOOJIee 3HAYMMBIX M aKTyaJIbHBIX MPOOJIEM TSl JAIbHEUIIIETO
nuzyueHusi. OcoObIM YyCJIOBHEM Ka4eCTBEHHOTO OCBOEHUS JUCIUILIMHBI SIBJISIETCS
abdekTuBHAsS opraHu3anMs TpyJa, TMO3BOJISIONIAS paclpeiesiuTh yueOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUU C TpahuKoM y4yeOHOTro mpouecca.

[Ipy moaroroBke K y4eOHBIM 3aHATHUSAM OOYYArOUIUMCS TPEAOCTABISETCS
BO3MOXHOCTh  TOCEIICHUS  KOHCYJBTAIIMA  COTPYTHUKOB  MPOQECCOPCKO-
npenojasarenbckoro cocraa CIIOI' DY cornmacHo pacnucaHuio, yCTaHOBICHHOMY
B rpayike KOHCYJIbTAIIH.

AynuTopHass W BHeayIuTOpHas paboTa oO0ydaroumuxcsi AO0JKHA ObITh
HarpaBJieHa Ha (OpMHUpPOBaAHUE:!

— (yHIaMEeHTaIbHBIX OCHOB MHUPOBO33PEHUS o0yJaronmxcst U
€CTECTBEHHOHAYYHOT'0 MO3HAHUS,

— Oa3uCHBIX 3HAHUM, COOTBETCTBYIOIIUMX HAIMpPABICHUIO TMOATOTOBKH U
3asBJICHHOM MpPOQEeCCHOHATBHON 001acTH, (HOPMUPYIOMIUX IIEIEBYI0 U
npodeccHoHanbHY0 OCHOBY JIJIsl TOJITOTOBKH KaJpOB;

— mpodeCCHOHANTBHBIX KOMIETCHIINI OPUEHTHPOBAHHBIX Ha YIOBICTBOPEHUE
NOTPEOHOCTEN phIHKA TPY/A;

—  WHAMBUAYAJbHON TPAEKTOPUU MOCPEICTBOM OCBOCHHS YHHKAIBLHOrO Habopa
npo(ecCUOHANBHBIX KOMIIETEHUUH JOMOJHSIOIUX KOMIIETEHTHOCTHYIO
MOJenb  OOydarolerocsi, 3a CYET OpPUEHTAlMM Ha  KOHKPETHBIE
npo¢ecCuOHaIbHBIE CHIEUAIN3UPOBaHHbIEC 001aCTH 3HAHUH, ONIpeeIsieMble
IpECTaBUTENIIMU PbIHKA TPYAQ;



— METaHaBBIKOB OOYyYarolIMXCs, TAKUX KaK: KOMaHJHas paboTa U JIUIEpCTBO,
aHaJIM3 JAHHBIX, [U(QPOBbIE HABBIKK, pa3padOTKa M pean3alus MPOEKTOB,
MEKKYJIbTYPHOE B3aUMOJACHCTBUE.

8. OCOBEHHOCTH OCBOEHUA IUCHUIIJIMHBI UIs1 UHBAJIN1OB
N Jinil C OrPAHUYEHHBIMUA BO3MOKHOCTSAMMA 310POBbBSA

OO0yuenune o0yJaronuxcsi ¢ OrpaHUICHHBIMHI BO3MOKHOCTSIMU 3/I0POBbS MIPU
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI HA OCHOBE QJalTHPOBAHHON  paboueit
NporpaMMbl  C  HCIIOJIB30BAHMEM  CIICIUATBHBIX  METOJOB  OOydYeHUS |
TUIAKTHYECKUX  MaTepHalioB, COCTaBICHHBIX C YYETOM  OCOOCHHOCTEH
NICUXO(PU3NYECKOTO PAa3BUTHSA, WHIAWBUAYATHHBIX BO3MOXHOCTCH M COCTOSIHHS
3JI0POBbs TAKUX 00yUaromuxcs (00yJaronerocs).

B 1memsix ocBoeHHs Y4eOHOM NpOrpaMMbl JHCHMIUIMHBI WHBAJIAIAMU H
JUIIAMH  C  OTPAaHUYCHHBIMH  BO3MOXKHOCTSMH  3JIOPOBbS Y HUBEPCHUTET
00€ecCIIeunBacT;

— JUIsl UHBAJIUJOB M JIMI] C OFPAHMYEHHBIMU BO3MOKHOCTSMHU 3JI0POBbSI 1O
3pEHHUI0: pa3MEIICHHE B JIOCTYMHBIX IJisi 00y4arouIuxcsl, SBISIFIOUIUXCS CIEMBIMU
Win  cIa0OBUISAIIMMU, MECTaX W B aJalTUPOBAHHON (QopMe CHpaBOYHON
uH(pOpMAIMM O pACNHCAHUM YYEOHBIX 3aHATUH; NPHUCYTCTBHE aACCHUCTEHTA,
OKa3bIBaIOIIET0 00yYaroEeMyCsi HEOOXOJUMYIO TOMOIIIb; BBITYCK aIbTEPHATUBHBIX
(hOopMaTOB METOANMYECKUX MATEPUAJIOB (KPYIHBIN WPUGT WK ayauoQaiiibl);

— JUIsI UHBAJIUJIOB U JIMI[ ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 310POBbSI 110
CIIyXY: HaJUIeXKalllMMHU 3ByKOBBIMU CPEJICTBAaMU BOCIIPOU3BEICHNE HHPOpMAITUY;

— JUI1 MHBAJIUAOB W JUI C OIPAaHUYCHHBIMU BO3MOKHOCTSMH 3I0POBBS,
MMCIOIINX  HAPYLICHUS  OMOPHO-JABUTATEIbHOTO  ammapara: BO3MOXHOCTb
OecTpenaTCTBEHHOT0 JOCTyIa 00yJaronuxcsi B y4eOHbIE MOMEIIEHUs, TyaleTHhIC
KOMHAThl U JApyrue momenieHus kadeaphl, a Takke NpeObIBaHHE B YKa3aHHBIX
MTOMEIIICHUSX.

OO6yuaronuecs u3 yuciaa uHBaIUI0B U aull ¢ OB3 obecrieueHbl ne4aTHBIMU
u  (uaM) DOIEeKTPOHHBIMH  OOpa3oBaTeIbHBIMH  pecypcamMu B ¢opmax,
aIaNTHPOBAHHBIX K OTPaHUYEHUSM WX 3710poBbs. OOpa3oBaHWe OOYUYAOIMIUXCS C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 37I0POBbSI MOXKET OBITh OPraHU30BaHO Kak
COBMECTHO C JIPYTUMHU OOYYAIOMIMMHCS, TaK W B OTACIbHBIX TPYIIAx WU B
OTJICJIbHBIX OpTaHU3aIUSIX.
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®OH/J ONEHOYHBIX CPEACTB

1.1 KoHTpoJIbHBIE BONPOCHI U 32aHUSA K IPOMEKYTOYHOI aTTeCTAIUU

11

CreHepupoBaTh CHHCOK CIIMCKOB, COJAEp)KalIMX MO maTe nudp. Buibpats TONBKO TE
&quot;marepku&quot;, y KOTOpBIX MO KpaiHed mepe nBe mudpbl ONWHAKOBHL. B makere
Mathematica.

2.1

JlaH MaccuB HaTypaibHbIX yncesl. OTCOPTUPOBATH €T0 MO YOBIBAHUIO CyMMBI ITU(P KaXI0T0
yuciia. B makere Mathematica.

3.1

CreHepupoBaTh MaTpHUILly, KaKJIbIi 2JIEMEHT KOTOPOM - BelecTBeHHOe unciio ot -5 1o 1. [To
9TON MaTpuLe co31aTh cmucok u3 0 u 1: 1 - ecTb moso)kuUTENBHOE YnCio B cTpoke, 0 — Her. B
nakete Mathematica.

4.1

Hana kBaznpatHas matpuua. Haiitn HanOonblIMii W3 JeKalux MOJ I1aBHOM JHaroHajIbio
AJIEMEHT M ONPEJENIUTh €ro KoopanHaTel. B makere Mathematica.

5.1

Omnpenenuth GyHKIHIO Tpeodpasyromlyro cnucku Buna {{a,2},{b,4},...} B {a,a,b,b,b,b,...}. B
nakete Mathematica.

6.1

JlaH CIUCOK CIHCKOB DPA3IMYHON AMuHBL. IIOMEHATHP BO BHYTPEHHHX CIIMCKax MECTaMH
MIEPBBIN U MOCIIeIHUH 37eMeHThI. B makere Mathematica.

7.1

Han cnimcok uncen. HaliTu B HEM BCe 2IIEMEHTBI, KOTOPBIE BCTPEYAOTCS HE MEHEE IBYX Pa3.
B makere Mathematica.

8.1

Han crincok uncen. Haiitu B HeM Bce JTokanbHbIE MUHUMYMBI. B makere Mathematica.

9.1

HaHn crmcok, coctosmuii u3 -1, 0, 1. HeoOxogumMo moacuuTaTh KOJIHYECTBO -1 B CIIUCKE, U
3aMeHuTh nepBbIX 1 mo konudectBy -1 Ha 0. Hanpumep B cniricke ecth 9 Munyc equHun u 10
equHul. Torna Bce eAMHMIIBI, KpOME IMOcienHel, cienyer 3ameHuTh Ha 0. B makere
Mathematica.

10.1

B untepsane ot 0 1o 100000 HaiiTh mpoCThIe YKCIa HE MEHEE YEM C TPEMsI OJMHAKOBBIMHU
uugpamu. B makere Mathematica.
111

HatypanbHoe 9uciio ¢ N pa3psiiaMi Ha30BeM «IIMKJIMYECKAMY, €CJIH, YMHOXast ero Ha 1, 2, 3,
..., N, OyzemM moiydarh KaXIbIlH pa3 4ymciia ¢ TeMu ke nudpamu. HaliTu Bce nmukmnyeckue
yucia, MmeHpinre 1000000. B makere Mathematica.

12.1

B BenukoOputranuu B xoxy MoHeTHl B 1, 2, 5, 10, 20 u 50 neHcos, a Takxke B 1 1 2 ¢yHTa.
KakoBo o0miee yucio BO3MOKHOCTEH HaOpaTh U3 TaKUX MOHET 2 (pyHTa, eciu uMeromeecs
KOJIMYECTBO MOHET He orpanndeHo. B makere Mathematica.

131

CreHepupoBaTh CIIy4alHBIN CIIUCOK, COCTOSIIUIN TOJNBKO U3 HyJed U eauHul. OnpeaenuTsb
I10CJICA0BATCIIBHOCTD U3 HO):[pHI[ I/II[YIJ_II/IX Hynefl, I/IMGIOIJ_IYIO HaI/I6OJ'IBH_Iy10 ,I[J'II/IHy. B ITIAKCTEC
Mathematica.
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141

Jlan comcok waHTepBayioB Buma {{al,bl},..{anbn}}, al&lt;=a2 &lt;=...&lt;=an, npuuem
HEKOTOPBIC MOTYT MEePEKPbIBATHCS. [[0yUInTh CITHCOK 00BEIMHEHHBIX HHTEPBAIOB. B makere
Mathematica.

151
Halitu  enMHCTBEHHOE  HaTypajgbHOE  YHMCIO, KBaApaT KOTOPOrO  HMMEET  BHJ

Mathematica.

16.2

[TpoBepka HOPMAIBLHOCTH pactpeaencHus B makere Python.

17.2

Maremarnueckue onepanuu B makere Python.

18.2

OCHOBHBIE CTPYKTYpHI JaHHBIX B akere Python: BekTopsl, MaTpHIIbI, TAOIHIIBI JaHHBIX.
19.2

Hcnons3oBanue (akToOpoB ISl KATETOPHAIBHBIX IEPEeMEHHBIX B mmakere Python.
20.2

Jlornueckue onepanuu B makere Python.

21.2

Co3nanue coOCTBeHHBIX QyHKIUI B makete Python.

22.2

Pabora ¢ 6ubnmorekamu B makere Python.

23.2

Bexropuzanus, Gpyukiuu apply-cemeiicta B makere Python.

24.2

Wmmnopt/akcnopt B nmakere Python.

25.2

Busyanu3zamus B makere Python.

26.2

Haiinure Bce a11eMeHTHI 3aIaHHOTO BEKTOpa, Hanbostee Onm3kue k 12. B makere Python.
27.2

basoBas rpaduka B makere Python.

28.2

ITposenu onpoc, B xozne kotoporo 150 uenoBek ObLI 3a7jaH OAMH U TOT ke Bonpoc: Hazoure
¢bunpm Anapest Tapkockoro. Kakoii ¢puinbM oka3zaincst cambiM n3BecTHeIM? B makete Python.
29.2

HammmmTe GyHKIMIO, BRIYUCISIONIYIO (hakTopual, B makere Python.

30.2

Haiigure B 3amaHHOM BEKTOpE BTOPOIA 31€MEHT, KpaTHbIii 5. B makere Python.

31.3-45.3

IIpakTnyeckoe 3ananue. BBIMONMHUTD KIaCTEpHBIN aHAIM3 AJs 3alaHHOr0 Ha0opa UCXOJHbIX
JaHHbIX. Onycath NOJIy4YeHHbIE Ki1acTepsl. JlaTh rpaguuecKkyro WIITIOCTPALUIO.

Jlana xBazapatHas Mmarpuna. Hailtn HanGonbmvii M3 JeXalyx MOJ TJIaBHOM JHAroHANIbIO
JJIEMEHT U ONPEJEINUTh €r0 KOOPANHATHI.

Pa6ora ¢ oubmmorexkamu B makete Python.

[TpakTrueckoe 3a1anre. BoIMOTHUTE KIIacTEPHBIA aHANIN3 JIS 33IaHHOT0 Habopa UCXOTHBIX
naHHbIX. OnucaTh MoJydeHHbIe KiacTepsl. Jath rpaduyecKyro HUTFOCTPAIIHIO.

11



1.2 Tembl NMCbMEHHBIX PadOT

1 Ouncrka u npeobpasoBanue naHubix: Pandas, Numpy. OcHOBHbBIE BO3MOXHOCTH, TIPHMEPBI
ucnonbs3oBanus. Llens — nuzyuyenne 6udnunorek [utona.

2 Busyanuzanus gannsix: Matplotib, Plotly, Seaborn. OcHoBHBIE BO3MOXXHOCTH, IpPUMEPHI
ucnonb3oBaHus. OCHOBHBIE BO3MOXKHOCTH, HPUMEpHI HCMONIb30BaHMA. Llens — n3ydeHue
6ubmmorex Ilurona.

3 MogaenupoBaHue  JIaHHBIX: Scikit-Learn.  OcHOBHbIE  BO3MOXHOCTH, IPUMEPHI
ucnonbs3oBanus. Llens — nuzyuenune 6udnuorex [utona.

4 MonenupoBanue naHubix: PyTorth. OcHOBHBIE BO3MOXKHOCTH, IPHMEPhI HCIOJIB30BAHUSI.
Lenp — n3yuenue oudmmorek [Iurona.

5 HMnopT u 3KcnopT AaHHBIX. OCHOBHbBIE BO3MOXHOCTH, IIPUMEPHI HCIIOIb30BaHuA. Llenb —
n3yuenue oubanotek [lutona.

6 O6pabotka mar u BpemeHu: Arrow. OCHOBHbIE BO3MOXHOCTH, MPUMEPHI HCIIOJIB30BaHMUS.
Lens — n3yuenune 6ubmmorek [Iurona.

7 JIsmOna (yHKIMM, KaKk MHCTPYMEHT (YyHKLIHOHAJIBHOTO MporpaMmupoBaHus. [Ipumepsl
ucnonab3oBanud. Llenb — u3ydeHne BO3MOXKHOCTEH (HYHKIIMOHATIBHOTO IPOrPAMMHPOBAHHUS B
Phyton.

8 I'enepaTopsl M UTEpaTOpbl, Kak HHCTPYMEHT (YHKIMOHAIBHOIO MPOTrPaMMHUPOBAHHUS.
[Tpumepsl  HCIIOIB30BAHUS. Ilenp — wu3ydeHHe BO3MOXKHOCTEH (YHKIMOHAIBHOTO

nporpamMMupoBanus B Phyton.

1.3 KoHTpOJIbHBIE TOYKHU

Homep KOHTPOJILHOI THIl KOHTPOJILHOM Cnoco0 npoBeaeHus1 Homepa Tem
TOYKH TOYKH
1 Konmponvnas paboma | nucomenno 2,3
2 Konmponvnas paboma | nucomenno 45

1.4 /Ipyrue o0beKTbI OLICHUBAHMS

PaGoueit mporpammoii TUCIUIUIMHBI HE TIPEyCMOTPEHO.

1.5 CamocrosiTeqibHasi padoTa 00y4aruerocsi

HaumeHOBaHMSA CAMOCTOATETbHOI padoThI Homepa Tem
Buinoanenue domawnux 3a0anuil 2-5

1.6 IlIxayia oueHMBAHUA pPe3yJIbTATA

[Hlkanpl OlleHMBaHUS U MPOLEAYPHl OLICHUBAHUSI PE3YJIbTATOB O0YUYEHUS MO
AUCHMIUIMHE  perilaMeHTupyrorcs  IlomokeHmeM O TeKylmem  KOHTpPOJIE
yCIIEBAEMOCTH U IMPOMEKYTOUHOM aTTECTallUd OOYYaroUIMXCs IO IMporpaMMaM
BbICIIEro oOpa3oBanus U [lonoxenneM o 0aUIbHO-PEUTUHTOBOM CUCTEME.
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Jnst oueHku CcHOPMUPOBAHHOCTU PE3YJIbTATOB OOYYEHHS 1O JUCIMILIMHE
UCIOJIb3yeTCs 0aJIbHO-PEiTHHIOBAsI CHCTEMA YCIeBAeMOCTH 00y4al0NXCs:

@®opMOil UTOrOBOr0 KOHTPOJS MO AMCIUIUIMHE SIBISETCA HK3aMeH (Uiu
i pepeHIInpOBaHHBIN 3a4€T), UTOTOBas OIIeHKa (hOPMHUPYETCSI B COOTBETCTBUU CO
IIKAJIOW, TPUBEJICHHOM HIKE B TaOJIHIIE:

bauibl OneHka
<=54 HEYJIOBJIETBOPUTEIBHO
55-69 YAOBJIETBOPUTEIHHO
70-84 XOpOIIIO
>=85 OTIIUIHO

IIIkana oueHUBAHUA pPe3yJbTAaTa

2 (6amt go 54)

JemoHcTpupyeT HeoHnMaHue TpobiaeMbl. MHOTHE TpeOoBaHMS, TPEIbIBISIEMBIE K
3aJIaHUI0 HE BHITIOHEHBI.

JleMOHCTpUpyeTCs MepBUYHOE BOCIpUsATUE MaTepuaia. PaboTa He3akoHYeHA U /Win
9TO IUIATHAT.

3 (6amn 55-69)

JleMOoHCTpHpyeT YaCTHYHOE TIOHUMaHHe MPo0IeMBbl. BobIIMHCTBO TpeOOBaHUH,
MMPpEABABIACMBIX, K 3aJaHUTO BBLIITOJIHCHBI.

BHalIeHI/IC QJICMCHTAaMU 3aJIaHHOTO MaTepuraJia. B 0CHOBHOM BBITIOJTHEHHBIN
MaTepra MOHATEH M HOCHT HENOCTHBIN XapakTep.

4 (6amm 70-84)

JleMOHCTpUpyeT 3HAaUNTENbHOE TOHUMaHNe MPo0IeMbl 0003HaYEHHOMN
JUCIUIITHHON. Bee TpeGoBanust, IpeabsBiIsieMble K 3a1aHHIO BBITIOJIHEHEI.
Copep:xaHue BBINOJIHEHHBIX 3a/laHUI paCKPBITO U pACCMOTPEHO C Pa3HbIX TOUEK
3pEHHS.

5 (6amn 85-100)

JleMoHCTpHpPYET MOJIHOE TIOHUMaHue Mpo0IeMbl. Bee TpeOoBaHus, IpeIbABIICMEIS
K 33/IaHUIO BBHITIOJTHCHBI.

IIpoaeMOHCTPUPOBAHO YBEPEHHOE BIIaJICHUE MAaTEPUATIOM TUCHUTIINHEL.
BrImosnHeHHbIE 3a/1aHUS HOCAT LEJIOCTHBIX XapaKTep, BBITIOIHEHBI B ITOJIHOM
00beMe, CTPYKTYPUPOBAHBI, IPEACTABIICHEI PA3IMYHBIC TOUYKH 3PCHHUS,
MPOJIEMOHCTPUPOBAH TBOPUECKUI MOIXO/I.
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