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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpro mpenojaBaHusi JUCIUIUIMHBI SBJSETCS O3HAKOMJICHHE CTYICHTOB C
COBPEMCHHBIMU HJIESIMU M METOAAMHU MPUKJIATHOM MaTreMaruku U WHEPOPMATHKH,
CBSI3aHHBIMH C WCCJICJOBAHUSMHU HA CTBIKEC PA3IMYHBIX OOJACTEH MaTeMaTrhKH M e¢
NPWIOKCHHH B aKTyalbHBIX W TEPCICKTUBHBIX 337adaX MOJCIIMPOBAHUSA B
TYMaHUTAPHBIX U COLMO-DKOHOMUYECKUX Haykax. (OCHOBHOW I1IEJbI0 CTAaBUTCS
MPaKTUYECKOE OBJIZICHUE MaTeMaTu4e€CKUMHU METOJaMU 00paboTku
AKCIIEPUMEHTATBHBIX JAHHBIX.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

3agayaMy M3y4Y€HUs JUCLUIUIMH SIBIISIOTCS:

- O3HAKOMJIEHME C MareMarMyeCKMMH HWHCTPYMEHTaMH (TEOopusiMH) U
QITOPUTMAMHU TPUMEHEHHS 3TUX HHCTPYMEHTOB, KOTOpBIE MCIIOJIB3YIOTCS B 3aAadax
aHalM3a J@HHBIX W MareMaruyeckoro  MOJEJIMPOBAaHUSA, BO3HMKAOIIMX B
TYMaHHUTApHBIX U COLMATbHO-IKOHOMHYECKUX HayKaxX;

- O3HAKOMJIEHHE C HPOrpaMMHBIM O0ECIIEYEHHEM, KOTOpPOE pealu3yeT
paccMarpuBaeMble HHCTPYMEHTBI U aITOPUTMBI;

- 0Tpa0OTKa HaBBIKOB NPUMEHEHHS MAaTeMaTHYeCKUX U KOMIIBIOTEPHBIX
TEXHOJIOTUI B  pELIEHUU MPAKTUYECKUX  3a1ad  OOpabOTKM  JaHHBIX U
MareMarun4eckoro MOJEJIMPOBaHMs, BO3HUKAIOIIMX B I'YMaHHUTapHBIX U COLUAIBHO-
SKOHOMMYECKHUX HayKaXx.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYEeHHUS MO JUCUHHUILIUHE
(MOyJ/10), COOTHECEHHbIX ¢ IUIAHMPYEMbIMHM Pe3yJbTATAMH  OCBOCHHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninunHe
OOCTUWXEeHNA KoMmneTeHunmn

IIK-1: CnocodeH NpuMeHATh B HAY4YHO-HCCJIe0BATEbCKOI /1esiTeJIbHOCTH 0a30BbIe
3HAHUS MAaTEMATHYECKHX H €CTECTBEHHBIX HAYK, OCHOB IIPOrPAMMHPOBAHUA 1
HH(OPMALMOHHBIX TEXHOJIOIHH

[IK-1.1: IIpumensier MaTeMaTH4eCKUe TEXHOIOTUM IS PEILICHUS
TEOPETUYECKHE U MPAKTUYECKHE | TEOPETUUECKUX U NPUKIIAIHBIX 3a/1a4, U3y4aeMble B
3HAHUS MareMaTu4ecKux 1 paMmKax Kypca

€CTECTBEHHBIX HayK, OCHOB METO0JIOTHI0 MaTEMAaTHYECKOT0 MOAEIUPOBAHMS ITPU
IPOrpaMMUPOBAHUS U aHa/IM3€ 3aa4 B TyMAaHUTapHBIX U COLUO-

MH(GOPMAIIMOHHBIX TEXHOJIOTUH | 3KOHOMHUYECKHX 00JacTsIX
MIpU NPOBEJICHUU UCCIEAOBAHUN | KIIACCUYECKHUE U COBPEMEHHBIE METO/IbI, IPUMEHSIEMbBIE B

B KOHKPETHOH 00Js1acTi MareMaTu4ecKoM U aIrOPUTMUYECKOM MOAETUPOBAHUU
npogeCcCUOHATEHOM P aHAIU3E 33a4 B TyMaHUTAPHBIX U COLIUO-
JeSITEIbHOCTH HKOHOMHUECKUX 00JaCTsIX; HEOOXOIUMBIE U

JIOCTaTOYHBIE YCIOBUS UX peaTU3aluu
CUCTEMAaTU3UPOBaTh METO/IbI (PYHIAMEHTATbHOM
MaTeMaTUKU JJI IOCTPOCHUSI MaTeMaTHUYEeCKUX MOJIesei
B AJIEMEHTApPHBIX MPUKIIAIHBIX 33/layax B
TYMaHUTAPHBIX U COIUO-IKOHOMHYECKUX 00JIaCTSIX,
OIHCHIBaTh OCHOBHBIE ATAllbl IOCTPOCHUS AITOPUTMOB
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CaMOCTOSITEIBHO OCYIIECTBIIATh MOUCK CHEIUATbHOMN
JAUTEpaTypbl U BbIOUPATh 3 (HEKTUBHBIE METObI
peLIeHUs COTIacHO MOCTABICHHBIM 33/1auaM;

B COOTBETCTBUU C BEIOPAaHHBIMH METOJIAMH PEIICHUS
CTPOUTH MaTEMAaTUYECKYIO MOJIETb C ATTOPUTMOM €€
peanu3aiuu.

HaBBIKAMU TIOCTPOSHUS U peaTu3allii OCHOBHBIX
MaTeMaTu4eCKuX aIrTOPUTMOB IO TEMATUKE KypCa;
HaBBIKAMU MPUMEHEHUSI METOJIOB ITPOBEPKU HA
aJIEKBaTHOCTh W TIPOBEJICHUSI aHAIM3a PE3YJIHTaTOB
MO/IETTUPOBAHMSI,;

HaBBIKAMU CHCTEMAaTH3allUU ¥ BBIOOpA HEOOXOIUMOM
“H(pOpMAIMK COTJIACHO ITOCTABJICHHOM 3a/1a4H,
OCHOBHEIMH METOJIaMH MaTEMaTHIECKOro 1
AITOPUTMUYECKOTO MOJICTTUPOBAHUS ITPU aHATHU3E
3a7a4ax B TYMAHHUTAPHBIX M COLIMO-DKOHOMHYECKUX
o0macTiIx

1.4 Oco0eHHOCTH peaM3alMu U CIUTLTHHBI
SI3BIK peanu3anuy IUCHUIUIMHBL Pycckuil.

JucuuruinHa (Moayis) peanusyercs ¢ npuMenenneM D0 u 0T

URL-anpec u Ha3BaHWEe 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=15204.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,89 (68)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,94 (34)
MIPAKTUYECKUE 3aHATHS 0,94 (34)
CamocrosiTesqbHas padora 1,11 (40)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. BBeaeHue B aHAJIN3 JAHHBIX

1. Kimaccudukanmst ananmutudeckux 3anad. OCHOBBI
pEIICHUS aHATUTUYICCKUX 3a1a4: MaTeMaTHIEeCKIE
WHCTPYMEHTHI U aropuTMbl. Kitaccudukanus BUI0B U
¢dbopM HeomnpeneneHHOCTH. KauecTBEHHBIE XapaKTEPUCTUKH
MaTeMaTUYeCKUX TEOPUM, KOTOPHIE UCTIOIB3YIOTCS JJIS
OTIHCaHUs 1 00PabOTKN HEOTPEACTICHHOCTH.

2. Beenenue B ananu3 gaHHbIX. OOBEKTH U MPU3HAKH.
Tunsl mkan: OuHapHbBIE, HOMUHATBHBIE, TOPSIKOBLIE,
KOJIMYECTBEHHBIE.

3. OcHoBpI s1361Ka Phyton.

4. OcHoBHI s1361Ka Phyton.
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2. KoHuenryajbHoe MOAeJHPOBAHNE HA OCHOBE aHAJIN3a (GopMAIbHBIX NOHSITHIH

1. DnemeHTHI anredpanueckoi TEOPUH PEIIETOK

2

2. Ananu3 popmManbHbIX noHsTHH. [TocTpoeHue pemeTku
(opManbHBIX MOHATHH.

2




3. AccolmaruBHbIE MTPaBUiIa U ATTOPUTMBI X U3BIICUCHUS
W3 JaHHBIX.

4. Pemmienue 3a1ad o Teme "DIIeMEHTHI are0panyecKon
TEOpUHU pelIeToK"

5. I[TocTpoenue pemeTku GopMaTbHBIX MOHATHH.

6. AJTOpPUTMBI IOMCKA ACCOLMATHBHBIX MPABHI U UX
peanmm3anyst Ha Phyton

7. IlocTpoeHHE KOHLIENTYAIbHBIX MOJEIEH

10

3. HeueTKkHe TEXHOJIOTHMH U MPUMeEPHI pellleHUs] AHATUTHYECKUX

3amay

1. HeueTkre MHOKECTBA ¥ oniepalyii Haj HUMU. HeueTkue
OTHOLICHUSI.

4

2. Pemenue 3amau mo teme "HeueTkue MHOXKECTBA U
onepanuu Haa HUMU. Heuetkue oTHomeHUs "

3. IlpencraBiieHre HEYETKUX JIaHHBIX HA OCHOBE TEOPUHU
HeueTKoil Mephl. HeueTkue nepeMennsbie. JIMHTBUCTUYECKUE
nepeMeHHble. HeueTkue yucna u onepaiuu Haja HUMU

4. Pemenue 3ana4 no reme "lIpencrasieHne HeUETKUX
JIaHHBIX Ha OCHOBE TEOPUH HEYETKOM Mepbl. HeueTkue
nepeMeHHsble. JIMHrBucTHUeckue nepeMeHusle. Heuetkue
Yyucia ¥ onepanuu Hajg HuMu"




5. Heuetkas noruka. OCHOBHBIE ONIEpallMi HEYETKOM
JIOTHKYU ¥ UX 0000meHus. HeueTkuil Toruaeckuii BBIBOI.
Komno3unmoHnHoe npaBuiio BbIBOJIA. AJITOPUTMBI
HEYETKOro BeIBoAa. AsiroputM Mamianu. AJropurm
Hykamorto. Anroputm CyreHo. Anroputm JlapceHa.
VYIpoOIIEeHHBIN aITOPUTM HEYETKOTO BeIBOAA. Hucxomsmue
HEYETKHE BbIBOABL. JIMHIBHCTHYECKAS alPOKCUMALIUS.
dopmanuzanus ucxoaHon uHGopmaru. OOBEKTHI C
JUCKPETHBIM BBIXOJIOM. OOBEKTHI C HEPEPHIBHBIM
BbIX0JI0M. [[prMeHeHre KOMIIO3UILIMOHHOTO MpaBuiIa
BbIBO/IA. Mepapxuueckne 00bEKTh. AHATUTHKO-
JUHTBUCTHYECKas annpokcumanus. Heuerkoe
IIPEICTABICHUE HEONPEIECICHHBIX [TapaMETPOB. YUeT
BIMSIOMNX (PaKTOPOB. MeToArKa HEeYeTKOro 0000IIeHUS
AHATUTHYECKUX Mojieneil. D (HEeKTUBHOCTh cCUCTEM
MPUHATHUS PEIICHUH, UCTIOIB3YIOIIUX METO/IbI HEUETKOM
noruki. [IpuMepsl cucTeM ¢ HEUETKOW JIOTUKOM.

6. Pemienue 3a1a4 1o tTeme " AJIrOpUTMbI HEYETKOTO
JIOTMYECKOI0 BhIBOAA"

7. Pedepar
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4. IlpukjaaHoi aHAJIN3 JAHHBIX

1. Merpuueckue anropuTMbl Kinaccudukanun. PaccrosHus
B QHAIN3E JaHHBIX.

2. Pemienue 3anad 1o reMe "MeTpuueckue alropuTMbl
kjaccupukanun”

3. Jloru4eckre MeToabl KilacCU(UKAIUH.

4. Pemenue 3ama4d 1o treMe "Jlornueckue METOEI
knaccupukarumn”

5. Meroas! KilacTepU3aluu




6. Pemienue 3anad o teme "MeTojibl KilacTepu3auun"

7. PenieHue MpakTUYECKUX 3a7a4d Ha peaTbHbIX JTaHHBIX

10

Bcero

34

34

40




10.

1.

12.

13.

14.

15.

16.

17.

18.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Cemenoga /I. B. HeueTkue MHOXeCTBa: TeOpUs U NIPaKTUKA: yueOHOe
nocobue(Kpacnosipck: Kpacnosipckuit yauepcutet [Kpacl'V]).

Apymkuna H. I OcHOBBI T€OpUM HEYETKUX U THOPUAHBIX CUCTEM: YUeOHOE
nocoOue JJisi CTyACHTOB BY30B 10 creruanbHoctu 351400 "Ipuknannas
uH(pOpMaTHKa B 5KOHOMUKE" U IPYTUM MEXIUCIUTIITUHAPHBIM
creunanbHOCcTAM(MockBa: OUHAHCHI U CTAaTUCTUKA).

bupkrod I'., CkopusikoB JI. A. Teopust penieTok: nepeBo/i ¢ aHTITUHCKOTO
(Mocksa: Hayka, ['1. pen. ¢us.-mar. nur.).

AiBazsH C. A. 2011. 1.1(M.: Mapket JIC).

AtiBazan C. A. 2011. 1.2(M.: Mapket JIC).
AiBazsH C. A. 2011. 1.3(M.: Mapket JIC).

3aropyiiko H. I'. IIpuknagHsle METO/1bI aHANIM3a 1aHHBIX U 3HAHU:
moHorpadusi(HoBocubupck: MUuctutyt maremaruku CO PAH).

Hogak B., [lepdunsera 1., Moukopx U., ABepkun A. H. Maremarnyeckue
INPUHLIMIBI HEYETKOW JIOTHKU: NIepeBo]l ¢ aHrnuickoro(MockBa: @u3MatinT).
CemnnkoB C. B. OCHOBbI HEUETKON TEXHOJIOTUU U IPUMEPHI PEILICHUS
AQHATUTUYECKHUX 3a/1a4 B rocynapcrse u ousHece(Mocksa: JIMK Ilpecc).
[Tpoxopenok H. A., [lponos B. A. Python 3. Camoe neo6xoaumoe: [TocoOue
(Cankr-IletepOypr: M3narensctBo "BXB-IletepOypr").

Kypomr A. I'. Kypc BeIciieii anreOpbl: y4eOHHK Tl By30B 110
crenuanbHOCTSIM "Maremaruka", "[lpukiagnas maremaruka'(CaHKT-
[lerepOypr: Jlans).

bupkrog I, baptu T. K. CoBpemennas npuxiiannas anredpa(CaHkr-
[TerepOypr: Jlans).

He3a E., leza M. M. DHUMKIIONIEANYECKUI CIIOBaph PACCTOSIHUIN: [IepeBO/I €
anrnuiickoro|(Mocka: Hayka).

brikoa B. B. KomOuHaTtopHbie alrOpUTMBI: MHOXKECTBA, Tpadbl, KOJIBI:
ydaeOHOe mocobue Jyisi CTYICHTOB By30B, O0YUarOIIMXCS IO HAIIPABICHHUIO
"Maremaruka u kommnbeioTepabsie Hayku'" (Kpacnospck: COY).

brikosa B. B. IlpoekTupoBanue 0a3 JaHHBIX: TEOPHS HOPMATU3aAlUU B
3a7a4ax ¥ yOpaKHEHUIX: yueOHoe mocoOue JUisl CTyACHTOB M0 HAPABICHUIO
010300 "Maremaruka. KoMmnbroTepHbie HayKu'", a TakyKe MO HAIPABICHUSIM U
crnerranbHOCTAM 010500, 010501, 010100 1 010101
"Maremaruka"(Kpacnosipck: COY).

3aropyiiko H. I'. Beruucnaurenbabie cuctemsl: Boim. 174, Ananu3
CTPYKTYPHBIX 3aKOHOMEPHOCTEH: cOOpHUK HaydHBIX TpynoB(HoBocubOupck:
HNuctutyt maremaruku CO PAH).

bopucos B. B., Kpyrnos B. B., ®enynos A. C. Heuetkue Mmoaenu u cetu
(Mocksa: ['opsiuas nunus-Tenekom).

[Tpoxopenok H. A. Python 3 u PyQt 5. Paspabotka npumnoxenwuii: [Tocobue
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(Canxkrt-IlerepOypr: UznarennsctBo "BXB-IletepOypr").

19.  VYxo6otoB B. 1. BBeneHue B Teopr0 HEYETKUX MOJMHOKECTB U €€
NPWIOKEHHsI: yaeOHoe ocooue mo cnenkypey(Uensonnck: YensOnackuit
YHUBEPCUTET).

20. IIpoxopenok H.A. Python. Camoe nHeob6xonumoe: [Ipaktuueckoe
pykoBoacTBo(Cankt-IlerepOypr: U3narensctBo "BXB-IletepOypr").

21.  bwixoBa B. B., Ky3oBarosa O. 1., Cemenona /I. B. [IpoextupoBanue 6a3
JaHHBIX: yueOHO-MeToanueckoe nocooue(Kpacnosipck: COY).

4.2 JInieH3UOHHOE U CBOOOJHO PACHpPOCTPaHsieMoOe MPOrpaMMHoOe
obecrnevyeHue, B TOM YHCJI€ 0T€YeCTBEHHOr0 POM3BOACTBA (IPOrpaMMHoOe
obecreyeHne, HA KOTOPOe YHUBEPCUTET MMeeT JHIEH3UI0, a TAK:Ke CBOOOTHO
DACNDOCTDAHseMoOe MDOIDAMMHOE o0ecrevyeHne):

1. CeMuHapcKUe 3aHATUS IPOBOJISATCS B KOMITBIOTEPHOM KJIacCe C YAATICHHBIM
J0CTYyNOM K ceTr UHTEepHET ¢ yCTaHOBJICHHBIM TTPOTPAaMMHBIM
oOecrieyeHueM:

Visual Studio,

cUCTEeMa KOMIIbIOTEpHOU BEpCTKH TeX,

Python, R (The R Project for Statistical Computing)
Visual Studio Code

MS Office,

Adobe Acrobat.

NSk WD

4.3 UnTepHeT-pecypchl, BKIOYas NMpodeccuoHalbHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1.  nHayunas 6uGnuortexka COV http://bik.sfu-kras.ru/;
2.  nouckoBble cuctembl: Google nnn SAnpexc.

S ®@oH OLIEHOYHBIX CPEJICTB

OreHOYHBIE CPEJICTBA HAXO/SATCS B MPUIIOKEHUU K PabOYUM Mporpammam
JUCIUTLITUH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He00X0AMMAS JIJIsI OCYLIECTBJICHHS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIINHe (MOILYJII0)

Hcnonw3yercs npoekTop (71s IEKIUN UM CEMUHAPOB), CIIANIbI MyIbTUMETUNHBIX
Mpe3eHTalrui U KOMIBIOTEPHI C IPEIyCTaHOBICHHBIM TPOrPAMMHBIM
obecrnieueHreM u A0CTyn B MHTEpHeT.
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