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1. HEJIM OCBOEHM S JUCHUITVINHBI

Hean:

q)OpMI/IpOBaHI/Ie CUCTCMATU3HPOBAHHBIX 3HAaHUH O COBPCMCHHBIX MPUKIAIHBIX
IMpOrpaMMHBIX IMMPOAYKTaX U KOMIIJICKCAX U X HUCIIOJIB30BAHUE AJId MOACIIMPOBAHUSA
1 PCIICHUSA AaHAIUTUYCCKUX, UCCIICAOBATCILCKHUX U MMPUKIIAIHBIX 3a0a4.

2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBbI

Jucuunnuna b1.B MaTemaTtndyeckre nakeTsbl IPUKIAAHBIX TPOrPAMM OTHOCUTCS K
4acTH, GOPMUPYEMO YIaCTHHKAMU 00pa3oBaTelbHBIX OoTHONICHH biioka 1.

3. IVNTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O AUCLHUIIJIMHE

Koa u nHaumenoBanue Kon n
KOMIIeTEHIIHH HAMMEHOBAHUE Ilnanupyemble pe3yJbTaThl 00yUeHHS 10 TMCHHUILIMHE
BBIIyCKHUKA HHAUKATOpa
JOCTHKEHHS
KOMIIeTEeH N i
ITK-6 - Criocoben [IK-6.1 - Cmocoben | 3HaTh:  COBpPEMEHHOE  TPOTPaAaMMHOE  OOECIIeUYCHUE,
BBITIOTHSITH PacUeThl, peann3oBaTh MpeIHA3HAYCHHOE JUIS PEIICHUS AaHAIUTUYCCKUX W
HEOOXOIUMBIE IS METOAMKY PacueToOB | MCCIIENOBATEIBCKUX 3ama4y c HCTIOJIb30BaHUEM
COCTaBJICHHSA C HCTIOJIb30BAaHUEM MaTEeMaTHKO-CTATHUCTUIECKUX METO/I0B
SKOHOMHYECKHUX Pa3/IeioB WHCTPYMEHTAIBHBIX
YMeTh: BBHINONHATH  PacyeThl, HEOOXOAMMBIC IS
TJIAaHOB, OOOCHOBBIBATh MX M | CPENICTB
COCTaBICHHA  DSKOHOMHUYECKHX  pa3/ielioB  IUIAHOB,
MIPENICTaBIATh PE3YIbTATHI
00OCHOBBIBATh WX U MPEJCTABIATH PE3yIbTATHl PAOOTHL..
paboThI
Bragets: HaBBIKAMH HCIIOJNIE30BaHUS HHCTPYMEHTAIBHBIX
CPEACTB  COBPEMCHHBIX  MAaKETOB  MaTeMaTH4eCKHX
MPOTrpaMM JIJIsl TIPOBENEHUS HEOOXOIUMBIX PACUETOB..
[1K-1 - Cnocoben IK-1.1 - 3HaTh: OCHOBHBIE BO3MOYKHOCTH IIaKETOB MPHUKIATHBIX
CHCTEMaTU3UPOBATh Ucnonezyet MporpaMM JJIsi OpraHU3alnu cOOpa, XpaHCHUs U aHaIH3a
9KOHOMHUYECKYIO COBpEMEHHBIE JAHHBIX, HEOOXOIUMBIX IS TOATOTOBKH aHATUTHUECKUX
nH(pOpMaITHio, OpraHN30BaTh | HH(PpOPMAITMOHHO- OTYETOB.
ee XpaHeHHe U 00paboTKy Ha | KOMMYHUKAIIMOHHBIC

OCHOBE COBPEMEHHBIX
UHPOPMALTHOHHO-
KOMMYHHKAIHOHHBIX
TEXHOJIOTHi, TOATOTOBHUTH
AQHATIUTUYECKUN OTYET

TEXHOJIOTHH IS
rmoucKa u coopa
SKOHOMUYECKOM
UHpOPMALUH,
MOITOTOBKH
AHAJIMTHYECKUX
OTYETOB

YMeTh: IPUMEHSTh Ha MPAKTUKE OCHOBHBIC BO3MOXKHOCTHU
MaKeTOB MPUKIIAJHBIX IPOrpaMM I OpraHu3auu coopa,
XpaHEeHUs] ¥ aHalu3a JaHHBIX, HEOOXOJUMBIX IS
MMOATOTOBKY aHATUTHYECKUX OTYETOB..

Bnanmers: HaBblkamMm pabOThI €  MaTeMaTHYeCKUMU
MakeTaMyd MPUKIATHBIX TMPOTpaMM JUIsl  OpTaHH3aI[uH
cOopa, XpaHeHHUS W aHAIHM3a JAHHBIX, HEOOXOIUMBIX IS
MOATOTOBKY aHATUTHYECKUX OTYETOB..




4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI*

O0beM JUCHHMILTHHBI

Homep n
HAHMEHOBAHHE TeM (akageMuvecKHe 4achl)
Coaep:xanue TUCHUILIHHBI
u/uim KouTakTHasi pabora
pa3aesioB/TeM
3JIT | 113 JP | CPO
Knaccudukamuss MmakeToB MNPUKIAMHBIX IMPOTPAMM,
CTPYKTypa ¥ OCHOBHBIE KOMIIOHEHTHI. McTopus,
COBPEMEHHOE COCTOSHHE€ W TIEPCIEKTHBBI Pa3BUTH
Tema 1. Beenenue B MaKeTOB TNPUKIAAHBIX mporpamMM. [Iporpammubie 4 4 10
[IpeAMET. CpencTBa aBTOMATHU3aIlUU MIPOBEICHHUS
MaTeMaTHYECKUX pPacueToB, OOpabOTKH, aHamu3a u
WHTEPIIPEeTaluN JTAaHHBIX. CpaBHuUTENHHAS
XapaKTEPUCTHKA MAKETOB MPHUKJIATHBIX MPOTPaAMM.
Tema 2. OcHOBBI HHTepdetic  koMmmproTepHON  cucteMbl  Wolfram
paboThl B Mathematica. OcHOBHblE NpHMHLUIBI M 0a30BbIE
KOMITBIOTEPHOI koHCTpykiuu. Co3nanue moaynei B makere Wolfram
MaTeMaTUIECKOM Mathematica. 6 10 10
cpene Wolfram
Mathematica.
Tema 3. Brenenne B | yHKIIMOHATBHBIE BO3MOXXHOCTH  CHCTEMBI  SI3BIKE
00BEKTHO- Python. UnuTepdeiic. OCHOBHBIE CTPYKTYpPHI IaHHEIX.
OPUEHTUPOBAHHOE I/IMHOpT u OKCIIOpT JaHHBbIX. rpyHHHpOBKa, 6 10 10
porpaMMupoBatue | rPErHPOBAHHE 1 TpaHcpopMaIus TaHHBIX.
Ha s361Ke Python.
Tema 4. [IpoBeneHne  CTaTUCTUYECKOTO  aHanmm3a  cOopa,
WHucTpyMenTanbHpie | 00pabOTKM M aHAIM3a JaHHBIX, HEOOXOMMMBIX UL
CpPEACTBA MaKeTa pacue€Ta S5KOHOMHUYCCKUX U COLMUATIbHO-3KOHOMNYECKUX
Mathematica s MOKa3aTeeH, XapaKTepHU3YIOIUX JEeSTeTbHOCTD
pelmeHus XO03SUCTBYIOLIUX CyOBEKTOB. Uucrpymentst | 1 12 15
AHAIMTHICCKNX, HHCIIEHHOTO AHATH3A. Bo3moxxHOCTH BH3yanu3anus B
nakete Mathematica.
WCCIIEIOBATEIHCKUX
Y TIPUKJIIHBIX
3aad.
Tema 5. Hcnonb3oBaHWe WHCTPYMEHTAIBHBIX CPEACTB IaKeTa
Wnctpymenraneapie | Python n1g mposeneHMe CTaTUCTMYECKOrO aHAIM3a
CpeJICTBa NaKeTa cOopa, 0O0pabOTKM W aHaAJM3a NAaHHBIX, HEOOXOIUMBIX
Python s Als  pacyera  OKOHOMMYECKHX M COLHMANbHO-
peeHus OKOHOMUYECKHX — MOKasaTeneH, — XapakTepusylomwmx | g 12 15
B — JeSATEILHOCTh XO3SICTBYIOIINX CyOBEKTOB.
Bo3Mo)xHOCTH BU3yanH3aIys.
HCCIIeIOBATEIBCKUX
Y TIPUKJIATHBIX
3a/ad.
Koutpoasn: 36
Bcero no gucuunjauHe: 36 48 0 60

*3JIT — 3aHATHS JIEKHUOHHOTO THIIA, [13 — BCe BUBI 3aHITUH CEMUHAPCKOTO THIA, KPOME J1a00paTOpHBIX
pabor, JIP — maboparopasie pabotsr, CPO — camocTosTenpHas paboTa 00ydJaromerocs
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5. YYHEBHO-METO/INYECKOE N UTHOOPMAILIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI

5.1 Pexomenayemasi Jiuteparypa

bubauorpaduyeckoe onucanue uzganus (aBTop, 3arjiaBue, BUj,
MeCTO U roJl U31aHHUs, KOJI. CTP.)

DJIEKTPOHHBbIE pecypchl

TutoB K.B. ®yHKIIUM KOMIJIEKCHON MTEPEMEHHOM, PSIAbI U
orepaMoHHoe ucuucienue: KoMnploTepHbie TEXHOIOTHH
pemicaus 3aga4d U nmpumepo B Wolfram Mathematica : yue6uoe

PHMOP : UH®PA-M, 2019. — 238 c.

https://znanium.com/read?id=339903

nocobue / K.B. Tutos, H./I. 'openoB. — DnektpoH. man. — M. :

Ddpuaman .M. Marematuka & Mathematica : u36p. 3amaun s
u30p. crynenToB / [.M.®punman, C.H.JIleopa .— Cankr-
[TerepOypr : HeBckuit quanext , 2010 .— 298 c. — Crenenus
OCTYITHBI TaKke o MHTepHeTy: opac.unecon.ru

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

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

Denopos, J.FO.IIporpamMupoBaHue Ha A3bIKE BBICOKOTO YPOBHS
Python: yuebnoe mocobue ms By3os/ JI.FKO.demopoB.—3-¢ uss.,
nepepad. u jon.—Mocksa: UznatensctBo FOpaiit, 2021.—210c.

https://urait.ru/viewer/progra ...

vysokogo-urovnya-python-478098

5.2 IlepeyeHb JIMIEH3HOHHOTO M CBOOOHO PACIIPOCTPAHAEMOTI0
NPOrpaMMHOI0 o0ecrne4eHus, B T.4. 0Te4eCTBEHHOI0 IPOM3BO/ICTBA

- 7-Zip

LibreOffice

OC AnbT 06pazoBanue 10
KNIME

Python

Jupyter Notebook

5.3 llepeuenb nHPpopManMOHHBIX cripaBo4YHbIX cucteM (MCC) n
COBpeMeHHbIX NpodeccuoHanbHbIX 0a3 JaHHbIX (CIIB)

Ne HaumenoBanune CIIB1/ UCC

DrekTponHas oubnmuoTteka Grebennikon.ru — www.grebennikon.ru

Hayunas snexkrponHas 6ubnuorexa KubepJlenuka — www.cyberleninka.ru

1
2. Hayunast snektponnas oubnmmuoreka eLIBRARRY — wwwe.elibrary.ru
3
4

baza nanueix [IOJITTPE]] CripaBounuku — Www.polpred.com

www.oecd-ilibrary.orq

basa nanueix OECD Books, Papers & Statistics na miardpopme OECD iLibrary

CIIOI' DY nnmu www.consultant.ru)

CripaBouHas npaBoBas cucteMa KoncynbranTlntoc (MHCTaIUIMPOBaHHBIN pecype



https://znanium.com/read?id=339903%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
https://urait.ru/viewer/programmirovanie-na-yazyke-vysokogo-urovnya-python-478098
https://urait.ru/viewer/programmirovanie-na-yazyke-vysokogo-urovnya-python-478098
http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/

7 CrpaBounas mpaBoBas cucrema «I’APAHT» (urctammpoBannsiii pecypc CIIOI DY
' WM WWW.garant.ru)

g WudopmanronHo-cripaBouHas cuctema «Koneke» (MHCTaTUIMPOBAaHHBIN pecype
' CIIOIDY wmu www.kodeks.ru)

9. DsekTponHas oubnmmoTeuHas cuctema BOOK.ru - www.book.ru

10. DnextponHas Guénmoreunas cucrema D5C FOPAUT — www.urait.ru

1. 3JI€KTp0HI—¥O-6I/I6JII/IOTe‘IHa$I cuctema SHAHUYM (ZNANIUM) —

WWW.zZnanium.com
12. OnexTpoHHas 6ubmuoreka CII6I" Y- opac.unecon.ru

6. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CHMUILIAHBI

Jlist peanu3anuu TaHHOW NUCHMIUIMHBI UMEIOTCS CHEIUalbHbIe TTOMEILEHUS
JUIsL TIDOBEACHMS 3aHSATUN JIEKIIMOHHOTO THWIA, 3aHATHM CEMHUHAPCKOIro THIIA,
KypCOBOTO MPOEKTUPOBAHUS (BBINOJHEHUSI KYpPCOBBIX padoOT) TpyNIOBbIX U
WHIUBUIYAIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJS U MPOMEKYTOYHOU
aTTECTAIlNH, a TAK)KE MIOMEIIEHUS ISl CAMOCTOSITETbHOW PaOOTHI.

[TomerieHust ocHaiieHbl OOOPYJOBAaHUEM U TEXHHUYECKUMHU CpPEICTBAMHU
oOy4eHus.

[Tomerenust i CaMOCTOSATENTHLHOM pPabOThl OOYYAIONMIUXCS OCHAIIEHBI
KOMIIBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJAKIIOUEHHs K cetu "MHTepHer" u
oOecrieueHneM JIOCTyMma B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO

Cpelly YHUBEpPCUTETA.

HaumeHnoBanue yueOHBIX ayIUTOPHii, MepedyeHb

Anpec
(MecTOMOJI0KEHNE)
Y4eOHBIX ayauTOpHii

Ayn. 3044 VYuebnas aynuropus (IIsi IPOBEICHUS 3aHATHH JEKIHMOHHOTO THIA U
3aHATHH CEMHHAPCKOI0 THIIA, KyPCOBOI'O MPOEKTHPOBAHMS (BBIIOJHEHUS! KYPCOBBIX
paboT), TpynmoBBIX M WHIMBUIYaJbHBIX KOHCYJIBTALUH, TEKYLIETO KOHTPOJIS M
MPOMEXYTOYHOM aTTeCTaluu), o0opyznoBaHa MYJIbTUMEIUHHBIM
koMmIuiekcoM.Crieruanu3npoBanHas MeOelnb u o0opyaoBaHue: YucOHas MeOelb Ha
140 mocagouynsIx MecT (Tapt - 70 1mT.), paboduee MeCTo IpermogaBaTes, CTOI M/M - 1
IIT., TOCKa MenoBas (3-X CeKIuoHHas) - 2 mr., kKadeapa - 1 mT., cTyn u3o - 4 mr.,
Kommsrotep Intel i3-2100 2.4 Ghz/500/4/Acer V193 19" - 1 wt., MynbTUMe TUAHBINR
npoektop Panasonic PT-VX500 - 1 mrt., Mukmep-ycunmutenas JDM TA-1120 - 1 mir.,
DkpaH ¢ snekrponpruBoaoM Dkpan ScreenMedia Chapion SCM-4808MW 4:3 - 1 mir.,
APART MASK6T-W - 3

y4eOHO-HAT IS THBIX

AkycTHueckas — cuctema T., Habopst

JIEMOHCTPALIMOHHOTO 000pyI0BaHUS u nocoouii:
MyJbTUMEAUNHHBIC IPUIIOKEHHUS K JCKIIMOHHBIM KypcaM M MPAaKTUUYECKUM 3aHATHSIM,

HWHTCPAKTHBHLIC y‘-Ie6HO-HaFJ'I$I)_'[HBIC oCcoous.

191023, 1. CaHkrt-
[etepOypr, yn. Kanan
I'puboenora, 30/32,

nutep «A», «by», «P»

Ayn. 2023 KoMmmbloTepHBI Kimacc (Ui TMPOBEACHUS NPAKTHUSCKUX 3aHSATHH,

KypCOBOTO TMPOECKTHPOBAHMA (BBINONHEHHS KYypCOBHIX paboT) ¢ NpPHUMEHEHHEM

191023, .
[etepbypr, yn. Kanan

Cankr-
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http://www.znanium.com/

BBIYHCIUTEIHLHON TEXHHKH). OGopynoBax MYJIETUMETUHHBIM
koMmIutekcoM.Crieranu3npoBanHas  MeOenb u o0opyaoBaHue: YucOHas MeOelb Ha
48 mocaIouHBIX MECT, pabovyee MECTO IpernoaaBares (KOMIbIOTEPHBIN CTON - 1 1mT.),
JIOCKa MapKepHas Ha KOJIECHKax - 1 MIT., Jocka MapKepHas 3-X CeKI[MOHHas - | miT.,
kadenpa - 1 wr., crox - 1 wr., cTym u30 - 7 WT., CTy1 -1 WT., )Kaaw034W -3 MIT.,
Kommbrorep  15-8400/8GB/500GB_SSD/Viewsonic  VA2410-mh  -34
Kommyrarop Cisco Catalyst 2960-48PST-L (B T.4. CepBucHsiii koHTpakT SmartNet
CON-SNT-2964STL) - 1 mr., Touka OecnpoBogHoro moctyma Wi-Fi Twuml
UBIQUITI UAP-AC-PRO - 1 mir., [Ipoektrop NEC M350 X - 1 mr., Kommyrarop
JIOKaJIbHOM BhIuncIuTeNbHOM cetu (48 mopros) Cisco WS-C2960+48PST-L - 1 mir.,
Kommyrarop ProCurve Switch 2626 - 1 ., Kommsrorep Intel pentium x2 g3250
/500gb/monuTop philips 21.5° - 1 mr., IP Bumeoxkamepa Ubiquiti - 1 mr,

BecripoBoaras Touka moctyma/UNI FI AP PRO/Ubiquiti - 1 .

IIT.,

Habopst

JIEMOHCTPALIMOHHOT O 000pya0BaHUS u yueOHO-HarISI THBIX nocoOuii:

MyHLTHMeHHﬁHLIe IMMPUJIOKCHUS K JICKIITMOHHBIM KypCaM U MNPAKTUYCCKUM 3aHATUAM,

HWHTCPAKTHBHLIC y‘-Ie6HO-HaFJ'I$I)_'[HI>IC ocoous.

30/32,

autep «A», «by», «P»

I'puboenosa,

Ayn. 2024 KoMmmbloTepHBIM Kimacc (Ui TPOBEACHUS NPAKTHUSCKUX 3aHATHH,
KypPCOBOTO TPOCKTUPOBAHUS (BBIMIOJHEHUS KYPCOBBIX pabOT) ¢ IpUMEHEHHEM
BBIYHCITATEIHLHOM TEXHUKH). O6opynoBaH MYJIbTHME THHHBIM
KoMIiekcoM. Crienmanu3upoBanHas MeOellb U obopynoBanue: YueOHas MeOenb Ha
25 TOCamOYHBIX MECT, pabodyee MECTO MpernoaaBaTels (KOMIBIOTEPHBIA CTON 11T,
Kpecno 1mr.), Jocka MapkepHas Ha Koiecukax | mrT., crom lmT., cTya u3o 8mit.,
Kamo3n 2mT., Bemanka croika 2mT.Kommerorep Intel i5 7400/1Th/8Gb/Philips
243V5Q 23' - 23 mwr., MyneTumMeauiineiii npoektop Optoma X 400 - 1 mr., Jocka
1 1r.

MarHutHo-mapkepHas 100x180 mak Bpam.. Ha ponuKax - Habopst

JIEMOHCTPALIMOHHOTO 000pyIOBaHUS u yueOHO-HArJISTHBIX ocoOuii:

MYHLTHMCHHﬁHLIC IMPUJIOKCHUS K JICKIIUOHHBIM KypCaM U NPAKTUYCCKUM 3aHATUAM,

HWHTCPAKTHBHLIC y‘-Ie6HO-HaFJ'I$I)_'[HI>IC ocoous.

191023, 1. CaHkrt-
[TerepOypr, yn. Kanan
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/. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIETI'OCs 11O
OCBOEHMHIO JUCIIUIIJIMHbI

[Ipuctynas K U3y4EHHIO JUCUUIUIMHBI, OO0ydaromemycss HeoO0X0auMo
03HAKOMHUTHCS CO CIEAYIOLIMMHU JOKYMEHTAMMU:

- y4e0HO-METOIMYECKON JOKYMEHTAITNEH,

— JOKAJIBHBIMM ~ HOPMAaTHBHBIMU  aKTaMH{, PETJIaMEHTUPYIOIIUMHU
OCHOBHBIE  BOIPOCHl ~OpraHW3alMd U  OCYIIECTBJIEHUS 00pa30BaTEIbHOU
NEATEIbHOCTH, B TOM YHUCJIE PETJAMEHTUPYIOIIHE MOPSIOK ITPOBEACHHS TEKYILIETO
KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui 00y4YaroIuXcs;

— rpaduxkomM KOHCYJIbTaLIU COTPYJHHKOB npogeccopcko-
IPETIOAABATENBCKOIO COCTABA.

YpoBeHb U TIyOMHA OCBOCHHS IUCHUIUIMHBI OMPENEISIOTCS aKTUBHOW U
CUCTEMATUUYECKON pabOTON 00ydaroIMXCsl Ha JIEKIUOHHBIX 3aHATHSX, 3aHITHIX
CEMHUHApPCKOT0 THIA, BBHIMOJIHEHHEM CaMOCTOSITEIbHON paboOThl, B TOM YHCJE B
YacTH BBIJCJICHUSI HanboJiee 3HAYMMbIX M aKTyaJbHBIX MPOOJIEM sl alibHEHIIIEero
u3ydeHusa. OcoObIM YCIOBHEM Kau€CTBEHHOI'O OCBOEHHUS JUCLMIUIMHBI SIBIISETCA
3p¢deKkTuBHAsS OpraHu3alus TpyJda, MO3BOJIAIOMIAS PaACHpPElEIUTh YUeOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUHU € IparikoM yueOHOro nporecca.

[Ipn moAroToBke K y4eOHBIM 3aHATHUAM OOYYalOIIMMCS MPEAOCTaBIIAETCS
BO3MOXXHOCTh ~ TOCEIEHUS  KOHCYJNbTAIUA  COTPYIHUKOB  MPOQECCOPCKO-
npenojaBarenbckoro cocrapa CIIOI DY cornacHo pacnucanuio, yCTaHOBIEHHOMY
B rpaduike KOHCYJIbTAITUH.

AynuTtopHass UM BHeayIuTOpHas paboTa O0Oy4aroluxcsi JOJKHA ObITh
HalpaBjeHa Ha (OpMUPOBaHUE!

— (yHIaMEHTAIbHbBIX OCHOB MUPOBO33PEHUS oOy4Jaronmxcs 17}
€CTECTBEHHOHAYYHOT'O ITIO3HAHNS;

— O0a3MCHBIX 3HAaHUN, COOTBETCTBYIOLIMX HAMPABICHUIO TMOJATOTOBKU U
3asBJICHHON MpOQEeCcCHOHAIBHON 007acTH, (OPMUPYIOIIKUX IIEJIEBYI0 U
po(eCcCHOHATIbHYIO OCHOBY JIJIsl TOJAITOTOBKHU KaJIPOB;

— mnpodeccuoHaIbHBIX KOMIETEHIIMIA OPUEHTUPOBAHHBIX Ha YAOBIIETBOPEHUE
NOTPEeOHOCTEH phIHKA TPY/A,

—  WHAMBUAYAJIBHON TPAEKTOPUHU MOCPEICTBOM OCBOEHUSI YHUKAJIBLHOTO Habopa
npo(heCcCHOHANBHBIX KOMIIETEHIUI  JOMOJHAIOMUX KOMIETEHTHOCTHYIO
Mozedb  OOydarollerocs, 3a CYeT OpHUEHTAllMM Ha  KOHKPETHBIC
npodeccuoHanbHbIe CHEUATN3UPOBAHHBIE 00JIACTH 3HAHUM, ONTpeIesieMble
MPEACTABUTENSIMU PhIHKA TPY/Ia;

— METaHaBBIKOB 00yYaroUIMXcsl, TAKUX KaK: KOMaHJIHas paboTa W JIUJIEPCTBO,

aHaJlM3 JaHHBIX, IU(POBBIE HABBIKH, pa3padOTKa M pean3alus MPOEKTOB,
MEKKYJIbTYPHOE B3aUMOJECHCTBUE.



8. OCOBEHHOCTH OCBOEHUSA JMCHUIIJIMHBI J1JIs1 UTHBAJIUIOB
N Jiin1l C OrPAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbSA

OOyueHne OOy4YarOIIMXCS C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 30POBBS
npu HEOOXOIMMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJanTHPOBaHHOW paboueii
OpOrpaMMbl  C  MCHOJb30BAHUEM  CHELMAIBHBIX METONOB  OOydYeHHUs U
TUIAKTUUECKUX  MaTepUalioB, COCTaBJICHHBIX C  Y4e€TOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO Pa3BUTUS, WHIUBUAYAIbHBIX BO3MOXXKHOCTEH U COCTOSHUSA
3I0POBbsSI TAKUX 00yUaroImuxcs (00y4Jaromerocs).

B memsx ocBoeHus ydeOHOHM MporpaMmbl JUCHUIUIMHBI HWHBAJIUIAMUA H
JUIIAMH €  OTPAaHUYCHHBIMH  BO3MOXKHOCTSMH  37I0POBbS Y HHUBEPCHUTET
00ecneynBacT:

— JUUIS. UHBJIUJIOB W JIMI] C OTPAHUYCHHBIMUA BO3MOYKHOCTSMH 3JI0POBbBS 10
3pEHHUI0: pa3MENICHUE B JOCTYMHBIX I OOYYAIOIIUXCS, SIBISIONMIUXCS CICTIHIMU
WM  CNa0OBUIANIMMH, MECTaXx W B aJanTUPOBaHHOW QopMe CIpaBOYHOU
uHDOpMAIIUU O pacHUCaHUU YYCOHBIX 3aHATHUN; TPHUCYTCTBHE ACCHUCTEHTA,
OKa3bIBAIOIIETO oOydarommemMycs HEOOXOIMMYIO TTOMOIIIb; BBIITYCK
ABTEPHATUBHBIX (POPMATOB METOTUYECKUX MATEpUATOB (KPYMHBIM HMIPUPT WU
aynnohane);

— JUISI UHBAJIMJIOB W JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSMH 30POBbSI 1O
CIYXY: HaJIJIeKAITUMU 3BYKOBBIMH CPEICTBAMU BOCHPOU3BEIeHHE UH(OPMAIIUH;

— JUI1 VMHBAJIUAOB W JMI C OIPAaHUYECHHBIMU BO3MOXHOCTAMH 310pPOBbBS,
MMEIOINX  HAPYWICHUS  OMOPHO-IBUTATEIIBHOTO  armapara:  BO3MOXHOCTH
OecTpensITCTBEHHOTO JIOCTYIa 00yJaronuxcsl B y4eOHbIe TTOMEIICHHS, TyaJIeTHbIE
KOMHAThl U Jpyrue IMoMemieHus: Kadenpsl, a Takke MNpeObIBaHUE B YKa3aHHBIX
MTOMEIIICHUSIX.

OO6yuaronuecs U3 uncia nHBaIU0B U Juil ¢ OB3 obecrnieueHbl meyaTHBIMU
U (WaM) DIEKTPOHHBIMM  OOpa3oBaTelbHBIMU  pecypcamMu B (opmax,
allaliTHPOBAHHBIX K OTPaHUYEHUSIM HX 310poBbs. OOpa3oBaHuEe O0YYAIOUIMXCS C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSi MOJKET OBITh OpPraHM30BaHO Kak
COBMECTHO C JIPYrUMH OOYYaroIIMMHUCSA, TaK U B OTHENbHBIX TIPYNIax WU B
OTZEJIBbHBIX OpPraHnu3alusX.
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®OH/JI OLIEHOYHBIX CPEJICTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 32IaHUSA K IPOMEKYTOYHON aTTecTAlluU

CrenepupoBaTh CHHCOK CIHCKOB, COJEp)KalmMX Mo Atk mudp. BwiOpath TOIBKO TE
&quot;marepku&quot;, y KOTOpBIX MO KpaiiHel mepe nBe mudpbl OJAMHAKOBHL. B makere
Mathematica.

Jlan maccuB HaTypasibHbIX yrces. OTCOPTUPOBATH €ro MO YOBIBAHUIO CYMMBI LIU(P KaxKA0TO
yrcia. B makere Mathematica.

CreHepupoBaTh MaTpHILy, Kax/blil 2IEMEHT KOTOPOH - BelecTBeHHOe uncio ot -5 a0 1. ITo
9TOM Matpulie co3nath cnucok u3 0 u 1: 1 - ecTh MONOKUTENBHOE YUCIIO B CTpOKe, 0 — HET.
B makere Mathematica.

Jlana xBaapaTHas matpura. Haiitm HanOonpIIui W3 JeKaIMX TOJ TJIABHOW JUAroHaJIbIo
AJIEMEHT U OIIPENIEIINTh ero KoopanHatel. B makere Mathematica.

Omnpenenuts GyHKIMIO Tpeodpa3yrolyio crucku Buna {{a,2},{b,4},...} B {a,a,b,b,b,b,...}. B
nakere Mathematica.

JlaH CHHMCOK CIUCKOB pa3Nu4HONW JMUHBI. [IOMEHSATh BO BHYTPEHHHX CHHCKax MeCTaMH
MIEPBBIN W MTOCIICTHU 1eMeHThI. B makere Mathematica.

Jan crimcok yucen. HaiiTk B HEM Bce 3JIEMEHTBI, KOTOPBIE BCTPEUAIOTCSI HE MEHEE JIBYX pa3.
B makere Mathematica.

Jan crincok uncen. HaliTu B HeM Bce JokajabHble MUHUMYMBI. B makere Mathematica.

JaHn crmcok, cocrosmuii u3 -1, 0, 1. Heo0xoauMo nmoacuuraTh KOJIUYSCTBO -1 B CIUCKE, U
3aMEeHMTh NepBbIX 1 1o KomuyecTBy -1 Ha 0. Hanpumep B criucke ects 9 Munyc eaunaui u 10
enuuuil. Toraga Bce €IUHUIBI, KpoMe TMocheaHed, cieayer 3amenuth Ha 0. B makere
Mathematica.

B unrepsane ot 0 7o 100000 HaiiTh npocThie YKClia HE MEHEEe YeM C TPeMsl OJMHAKOBBIMU
mudpamu. B nakere Mathematica.

HatypanbHoe 4uciio ¢ N pa3psaaMu Ha30BEeM «IIUKIUYECKHUMY, €CJIM, YMHOXas ero Ha 1, 2,
3, ..., N, OyaeM mojyyaTh Ka)Ibli pa3 yucia ¢ TeMu ke nuppamu. HaliTi Bce MUKIMYECKUE
yucia, measinre 1000000. B makete Mathematica.

B BenukoOputanuu B Xxoay MoHeTsl B 1, 2, 5, 10, 20 u 50 mencos, a Taxke B 1 u 2 ¢yHTa.
KakoBo o6miee uncio BO3MOKHOCTEH HaOpaTh W3 TakuX MOHET 2 (hyHTa, €CIIi MMEIOIIeecs
KOJIMYECTBO MOHET He orpaHnveHo. B makere Mathematica.

CreHepupoBaTh CIy4aillHBIH CIIHCOK, COCTOSIIUI TOJBKO M3 HyJel u eauHuil. OnpenenuTtsb
MOCJIEIOBATEILHOCTD U3 TOAPS HIYIIHX HyJel, IMEIOIYI0 HauOobIIyIO AIUHY. B makere
Mathematica.

JHan crnmcok mHTepBanioB Buaa {{al,bl},..{an,bn}}, al&lt;=a2 &lt;=...&lt;=an, mpuyem
HEKOTOpBbIE MOTYT MEpPeKphIBaThC. [lONYyYHTh CIHUCOK OOBEAMHEHHBIX HMHTEPBAIOB. B
makeTe Mathematica.

Haiitu CAUMHCTBCHHOC HATypaJbHOC qHucCJIIo, KBaJapar KOTOpPOTO HUMECT BU/J

Mathematica.

[TpoBepka HOPMATIBLHOCTH pacmpeieicHus B makere Python.

MaremaTrueckue ornepanuu B makere Python.

OCHOBHbIE CTPYKTYPHI JaHHBIX B makeTe Python: BekTopsl, MaTpHIIbl, TAOIHIIBI TAHHBIX.
Hcnonp3oBaHue (pakTOpOB /sl KATETOPHAIBHBIX TIEPEeMEHHBIX B Iakete Python.
Jlornyeckue onepanuu B nmakere Python.

Co3nanue codcTBeHHBIX QyHKIMI B makete Python.

PaboTa ¢ Oubmuorekamu B makete Python.

Bekropusarnus, pynkuuu apply-cemeiictsa B makere Python.
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24  Hmmnopt/skcnopT B makete Python.
25  Bwusyamu3zanus B nakete Python.

26  HaiinuTe Bce niIeMEHTBI 331aHHOTO BEKTOpa, Harbosee Oiin3kue k 12. B makere Python.
27  Basosas rpaduka B makere Python.

28 Ilposemu ompoc, B xome koroporo 150 demoBek ObUT 3aJaH OJWMH H TOT K€ BOIPOC:
HazoBute ¢umnbem Annpes TapkoBckoro. Kakoi ¢umbm oxazajncs cambiM n3BeCTHBIM? B

nakere Python.

29  Hanwmmure (QyHKINIO, BRIYUCISIONTYIO (hakTopuall, B makete Python.

30  Haiigure B 3a1aHHOM BEKTOpE BTOPOH 3JI€MEHT, KpaTHbii 5. B makere Python.

31 HpaKTI/I‘{eCKOC 3aJaHucC. BreinmonHuTts KHaCTCpHBIﬁ aHaJIUu3 1A 3aJaHHOI'O Ha60pa HCXOOHBIX

naHHbIX. OnucaTh NOJTy4eHHbIE KIacTepsl. JlaTh rpaduuecKyro WILTIOCTPALHIO.

1.2 TeMbl NMCbMEHHBIX PadoT

Paboueii mporpaMMoit TUCIUTUTMHBI HE TIPEyCMOTPEHO.

1.3 KoHTpOJIbHBIE TOYKHU

HomMep KOHTpPOJILHOT

Tun KOHTPOJIbHOM

Cmnoco06 nmpoBeneHust

Homepa Tem

TOUYKH TOYKH
1 Kontponbnas pabota MIICHbMEHHO 2,3
2 KontponbHas pabota MIICHBMEHHO 4,5
3 Tekymuit KOHTPOIH C TIOMOIITEIO 1-5

TEXHUYECKUX CPEJCTB
1 HH(OPMALIMOHHBIX
CUCTEM

1.4 JIpyrue 00beKThI OllCHUBAHUSA

Pa6oueit nporpaMMoii JUCIIUTUIMHBI HE TIPETyCMOTPEHO.

1.5 CamocTosiTesibHAsi padoTa 00y4aromerocsi

HanMeHOBaHUSI CAMOCTOSITEILHOMH PadoThI Homepa tem
Brmonxenne qoMamrHux 3a aHui 2-5
[ToaroToBKa K TEKIIMOHHBIM U MPAKTUICCKUM 1-5
3aHATUIM
IToaroroBka k dK3aMeHy 1-5

1.6 Illkaa oeHMBaHUA pe3yJIbTaTa

[IIxanpl OIICHUBAHUS W MPOIIEAYPH OIICHUBAHUS PE3YIHTATOB OOYUCHUS MO
AUCHUILIMHE pernaMmeHTupyrorcss  [lomoxkenmeM O  TEKymeM  KOHTPOJE
YCIEBAEMOCTH U TPOMEKYTOYHOM aTTeCTaluu OOYYalolIUMXCS IO MporpaMMam
BhbICIIero oOpa3zoBanus U [looxxeHrneM 0 OaITbHO-PEHTHHTOBOM CHCTEME.

Jns oneHKH CcPOPMHUPOBAHHOCTH PE3YJbTaTOB OOYYEHUsS] TIO JUCHUIUIUHE
UCIIOJIB3YETCS 0ALIbHO-PEUTHHIOBASI CHCTEMA YCIIEBAEMOCTH O0yYAKO M XCS:
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®opmoli UTOrOBOrO KOHTPOJS MO JUCLUIUIMHE SIBISETCA 3K3aMeH (Wiu
nuddepeHIIMPOBaHHBINA 3a4€T), UTOTOBAsl OLIEHKAa (POPMHUPYETCS B COOTBETCTBHUU
CO LIKAaJIOW, MPUBEIECHHON HUXKE B Ta0IuLIe:

bael OneHka
<=H4 HEYI0BJIETBOPUTEIILHO
55-69 YIOBJIETBOPUTEIHLHO
70-84 XOPOIIO
>=85 OTJIMYHO

HIkana oueHuBaHus pe3yjbrara

2 (6amr no 54)

JemoHCTpHpyeT HeTOHNMaHKe TipodaemMbl. MHOTHE TpeOOBaHuSs, MPEABABISIEMBIE K
3a/IaHUIO HE BBHITMOTHEHBI.

JleMOHCTpUpYeTCs IEPBUYHOE BOCTIpUATHE MaTepraia. PaboTa He3akoHUEHA U /MK
9TO TUIaruar.

3 (6an 55-69)

JleMOHCTpHUpPYET YaCTHYHOE MOHMMaHUe IPo0JIeMbl. BoIbIIMHCTBO TpeOOBaHMIA,
MPEABSBISIEMBIX, K 33JaHUIO BEITIOTHEHBI.

Bnanenue snemeHTaMu 3aJaHHOTO MaTepuaia. B OCHOBHOM BEHITIOJIHEHHBIN MaTepua
MTOHATEH M HOCHT IEJIOCTHBIN XapakKTep.

4 (6ann 70-84)

JleMoHCTpHpYET 3HAYUTEITHLHOE IOHUMaHNE TTPOOIEMBI 0003HAYECHHOM TUCITUTUTHHOM.
Bce TpeboBanus, IpeIbsIBIIEMbIC K 32IaHUIO BHITIOJTHCHBI.

CopeprkaHre BBITIOIHEHHBIX 33/IaHUH PACKPBITO U PACCMOTPEHO C Pa3HBIX TOUYEK
3peHwusl.

5 (6ann 85-100)

JleMOHCTpHUpYeT MOJTHOE MOHUMaHKe IPooOieMbl. Bee TpeboBaHus, IpeIbIBIsSEMBIE K
3a/IaHUIO BBITIOJTHECHBI.

[IpoaeMOHCTpHUPOBAaHO YBEPEHHOE BIIAICHNE MaTePHAIOM TUCITUILINHEL.
BrinonHeHHBIE 33/1aHNS HOCAT IETOCTHBIX XapaKTep, BHITOTHEHBI B TIOJTHOM 00bEeMe,
CTPYKTYPHUPOBAHBI, IPEJCTABICHBI Pa3IMUHbBIC TOUKU 3PEHUS, TPOJEMOHCTPUPOBAH
TBOPYECKUMN MTOJXO/I.
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