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1. llesu u 3212494 AU CIUILIHHBI

[{esnp TUCIMIUIMHBL: OCBOMTH METO/BI AHAJIN3a U ITIOCTPOEHUS BPEMEHHBIX PSIIOB,
IIOCTPOEHUS MOJENIEN U aHAJIM3a UX KaueCTBA IOCTPOEHUS PErPECCUOHHBIX MOJEIEN C
UCIIOJIb30BAHMEM BO3MOXKHOCTEH sI3bIKa IporpammupoBanus Python nis pemenuns
Pa3JIMYHBIX HAYYHBIX U MPAKTUYECKUX 3a7a4. 3aJa4l: -II03HAKOMUTBCS C Pa3JIMYHBIMU
BHJIaMH aHAJIN3a BPEMEHHBIX PSAJIOB -HAYUYUTHCS HA MMPAKTUKE CTPOUTH MOJIEII BPEMEHHBIX
PSZI0B, OLIEHUBATH UX KAY€CTBO U aJIeKBaTHOCTh, BEIOUPATh HAMIIYUIIIYIO MOJIEIb IS
IPOTrHO3MPOBAHMS - OCBOMTH METO/] TIABHBIX KOMIIOHEHT U €ro MpUMEHEHHE N7 OOPHOBI €
MYJIBTUKOJIMHEAPHOCTBIO IPU IIOCTPOECHUH PETPECCUOHHBIX MOJIEIIEH

Kparkoe cogepkanue TUCHMIIIMHBI

B nanHoMm Kkypce miig aHaiu3a, moCTPOEHUs MOJIeIel U TPOTHO3UPOBAHUS UCTIOIB3YETCS
a3bIK TporpammupoBanus Python - pabota ocymiectsisiercs B onnaiti-cpeae Google
Colab. N3yuaroTcsi BO3SMOKHOCTH UCTIONB30BaHUS OUOIHOTEK U Moayier Python st s
aHaJIM3a BPEMEHHBIX PSJIOB, MOCTPOSHUS MOJIeTIeH TpeH 1a U yuéra (pakTopa Ce30HHOCTH.
bonbimoe Buumanue yaensercs monenu SARIMAX, e€ peanuzanuu B Python, Bei6ope
ONTUMAJIBHBIX MTAPAMETPOB U TOCTPOCHUIO MPOTHO3a. Takke paccMaTpuBaeTCs METO
m1aBHBIX KOMIOHEHT (PCA) 1 ero ucnosib30BaHu€e B pErPECCHOHHOM U KJIaCTEPHOM
aHanmse.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: METO/Ibl aHAIHM3a MPOOIEMHOMN CUTYAIHH C
YK-1 CriocoOeH oCymecTBIsATh KPUTHYSCKHA  [TOMOIIIBIO H3YUCHHSI €€ COCTABIISIFOIINX M CBSI3EH

aHanu3 MPoOJIEMHBIX CUTYyaIlui Ha OCHOBE MEXIy HUMH
CHCTEMHOTO TIOJIX0/1a, BEIPa0AThIBATh CTPATETHIO |YMEET: ONpENeaTh B paMKaxX BHIOpaHHONW MOJIENH
NelCcTBUIN 3a/1auu, TIOAJIeXkKAalIne JalbHenIel pa3paboTke ¢

MMPCIJIOKCHUCM CIIOCO00B HX PCIICHHUA

3HacT: MCTOAbI CTATUCTHYCCKOTO MOACIIMPOBAHUA U
IMPOTHO3UPOBAHUA HOCJ'Ie,I[CTBI/Iﬁ BBIABJICHHBIX
CTaTUCTHYCCKUX SaKOHOMepHOCTCﬁ

ITK-1 CniocoGeH akTUBHO y4acTBOBAThH B YMeeT: MPUMEHSTh METObl CTATUCTUYECKOTO
MPOBEICHUH SKCTIEPUMEHTAIBHBIX CTATUCTUUECKUX [MOACIMPOBAHUS U TPOTHOZUPOBAHUS TTOCIIEICTBHI
PacyeToB M0 OPUTHHATBHBIM METOAMKAM U BBISIBJICHHBIX CTaTUCTUYECKUX 3aKOHOMEPHOCTEH
KPUTUYECKH OLICHUBATh UX PE3YyIbTAThI MeeT npakTHUeCKUN OMBIT: MPUMEHEHHSI METOOB

CTATUCTUYCCKOI'O MOJACIINPOBAHUA U
[IPOTrHO3UPOBAHUA HOCJICI[CTBI/If/'I BBISABJICHHBIX
CTAaTUCTHYCCKHUX SaKOHOMepHOCTCﬁ

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedeHs mpeAnIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIONNX AUCITUTITHH,
BUJIOB pabOT y4eOHOro IjiaHa BUJIOB paboOT

MeToanl aHaIm3a BPEMCHHBLIX psAOOB,

o He npenycMoTpeHbI
MHOFOMepHI)II/I adHaJIN3 JaHHBbIX p I[y p




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Jucrumimna TpeboBanus
3HAET: METOJIbI MPOBEACHUS IKCIIEPUMEHTATBHBIX
CTaTUCTUYECKHUX PACUETOB IO OPUTMHAJIBHBIM
METOANKAM U KPUTUYECKH OLIEHUBATh UX
MHOrOMEpHBIN aHaIU3 JaHHBIX pesynbrarsl YMeeT: iMeeT npakTu4eCKUi OIbIT:

MPOBEICHUSI AaHAJIN3A U TEOPETUIECKOTO 0000IIIEeHUS
HAayYHBIX TAHHBIX B COOTBETCTBHH C 3a1a9aMHt
WCCIICIOBAHMUS

MeToabl aHalIn3a BPEMCHHLIX pAI0B

3HaeT: crnocoObl aHaIM3a MPOOIEMHON CUTYaLUH C
MOMOIIBIO U3YUEHUS €€ COCTABIISIOIINX U CBA3EHN
MEXy HUMH YMEET: OCHOBHBIE METO/IbI aHAIN3a
CTaTUCTUYECKUX JAHHBIX C IPUMEHEHUEM METO/I0B
MAaTe€MaTHYE€CKON U AECKPUIITUBHON CTaTUCTUKU U
BEPOSITHOCTHBIX METOZOB aHAJIM3a YHCIIOBOM U
HEYMCII0BOM HH(OpPMAIIUHU, OTIPEICTATh B paMKax
BbIOpaHHOW MOJIENN 3a]1auu, MOAJIEKAIIUE
mabHEHIIEH pa3pabdoTKe C MPEITTOKEHUEM
croco0oB Ux pemnieHus MiMeeT mpakTHUeCKHil OMBIT:
MCIIOJIb30BaHUSI OCHOBHBIX METOIOB
MaTEeMaTU4E€CKOU U JECKPUNITUBHON CTATUCTUKU U
BEPOSITHOCTHBIX METOJIOB aHAJIM3a YHCIIOBON U
HEUHCI0BOI HHpOpMaLUu

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mur1ast TpyI0€MKOCTh TUCIUTUINHBI COCTABISET 4 3.€., 144 4., 46,5 4. KOHTAaKTHOMN

paboTHI
Pacnpenenenue no cemecrpam
Bcero B Yacax
Bun yuebHolt paboThl
4acoB Homep cemectpa
4
OO0miast Tpy10EMKOCTb AUCHUIUIMHBI 144 144
Ayoumophvie 3aHAMUA: 36 36
Jlexumu (JI) 12 12
[IpaxkTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
JlaGoparopHsle paboTsI (JIP) 24 24
Camocmosmenvuas paboma (CPC) 97,5 97,5
MOATOTOBKA K IPOBEPOUYHBIM 331aHUSM U TECTaM, 16 16
MPOBOAMMBIM Ha JICKIUSIX
IIOJITOTOBKA K 9K3aMEHY 39,5 39.5
MIOJITOTOBKA K J1a00paTopHbIM paboTam 42 42
KoHCynbranuu v npoMeKyTouHasi aTTecTaluus 10,5 10,5
Bu konTposs (3adet, qud.3adueT, IK3aMeH ) - JK3aMeH

5. ConepkaHue TUCHMIIIMHBI




OObeM ayTUTOPHBIX 3aHATUH 110 BUaM B
paizgena HaumeHnoBaHue pa3aesioB TUCIUITITMHbI Jacax
Bcero JI 113 JIP
1 |AHanu3 BpEMEHHBIX PsIOB 12 4 0 8
) [locTpoenue Mozaenell BpeMEHHBIX PSIOB U 12 4 0 g
[IPOrHO3UPOBAHUE
3 |Meton rmaBHbIX KoMIOHEHT (PCA) 12 4 0 8
5.1. Jlekuun
Ne Ne Kox-
HanmMeHoBaHue WN KpaTKoe co/iepKaHHue JIEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
1 1 |[lonstue BpemeHHOrO psiia. CTalMOHAPHOCTb. 2
AHaN3 CTPYKTYpbl BpeMEHHOTO psiia. Busyanuzauus. Jlekomno3unus.
2 1 |ABTOKOppENsIMOHHAs PyHKIUA U Koppenorpamma. Ckoinb3siee cpegHee. TecT 2
qOV.
[TocTpoeHue Mozienu TpeHAa BpEMEHHOTO psAjia. YUET Ce30HHOCTH IMyTEM
3 2  |mpumeHeHMs (PUKTHBHBIX epeMeHHbIX. [IpoBepka ycnosuil ['aycca-Mapxkosa. 2
‘TodeuHbIl U UHTEPBAJIBHBIN TPOTHO3.
4 5 Monens Sarimax. OOyuasitorasi 1 TecToBas BeIOOpku. [logbop mapameTpos )
Mozenu. Iloctpoenue nporuosa.
5 3 CHuXeHue pa3MepHOCTH NPOCTpaHCTBa. MeToa rm1aBHbIX KoMIoHeHT (PCA). )
CBoliCTBa INIABHBIX KOMITOEHT.
6 3 MynbTHKOIIMHEApHOCTh. [locTpoeHre ypaBHEHNS PErpeccuy Ha IIaBHBIX )
KoMITOHEHTaxX. [Iporuoznposanue.
5.2. llpakTHyecKne 3aHATHSA, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHblie padoThI
Ne Ne Kox-
HaumeHnoBaHue WK KpaTKoe cofiepkaHue 1a00opaTopHoi paboThI BO
3aHATHUSA[pa3ena
4acoB
AHanm3 BpeMeHHBIX psioB B Python. Busyanuzanus. Cranuonaprocts. Tect
1,23 1 |[duku-®Oynnepa. JJexkomnosunus. ABTOKOppeNALMs U KoppenorpamMma. Beisienenue| 6
TpeHaa u ce3oHHoctu. (Jlaboparopusie Padotsl. Hacte 1 - JIP 1.1, 1.2).
ABTOKOppENLNS U KoppejaorpaMma. BelsiBieHne TpeH1a U CE30HHOCTH.
4 1 2
(JTaboparopusie Padotsl. Hacts 1 - JIP 1.3).
[TocTpoenune Monenu TpeHaa BpeMeHHoro psaaa B Python. Mcnons3oBanue
5 2 |pUKTHBHBIX IEPEMEHHBIX JIJIs 3a/1aHus ce30HHOCTH. (JIaboparopHbie PaboThI. 2
Yacts 2 - JIP 2.1,2.2).
6 ) [IpoBepka ycnosuii ['aycca-Mapkosa. IIporao3 To4edHbIN 1 THTEPBAJIBHBIN. )
(JTabopatopubie Pabotsl. Yacts 2 - JIP 2.3,2.4).
Mogens Sarimax B 6ubnuoteke Scikit-Learn. OOyuaroras 1 TecToBasi BRIOOPKH.
73 5 [TonOop mapamMeTpoB MoETH. ABTOMATHYECKU 1oa00p nmapameTrpoB. OreHka 4
’ KauecTBa MOJIeN U nporHo3upoBanue. (Jlabopatopusie Pabotsl. YacTs 2 - JIP
2.5,2.6).
9.10 3 PCA B Scikit-Learn. Jlucriepcuu riiaBHBIX KOMITIOHEHT. Br16op "unpopmaTuBHBIX". 4
’ Busyanmzanus. Knacrepnsriii ananus Ha ocHoBe PCA. (JTaboparopabie PaboThl.




Uacts 3 - JIP 3.1, 3.2).

11, 12 3

[Tpob6iema MyJIBTUKOJUIMHEAPHOCTH U 60pb0a ¢ Heil. [locTpoenue ypaBHeHUs
perpeccuu Ha IIaBHBIX KomnoHeHTax. (Jlaboparopubie Pabotel. Yacts 3 - JIP 3.3).

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

Tlonsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
paszesnos, IiaB, CTPaHUIl) / CChIIKA Ha

peCypc

Cemectp

Koi-
BO
acoB

IIOAIrOTOBKA K NPOBCPOUYHELIM 3aJJaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

1. MHOTOMEpHBIE CTATUCTUYECKUE METOJIBI
METOIMYECKHe yKa3aHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Texcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
oOpatenus: 15.09.2021). — Pexum
OCTyTa: JJIs aBTOPH3. MOJIb30BaTeel. 2.
I'epacumoBa, E. A. DxoHOMETpHKA:
PErpecCUOHHBIN aHANIN3 ;| y4eOHO-
MeTonuyeckoe mocodue / E. A. I'epacumoBa,
M. 1O. Kapsime. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TeKcT : 2NMeKTPOHHBIH //
JlaHb : 3JEeKTPOHHO-OMOINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTyTIa: JJIsl aBTOPU3. TTOJIE30BATEIICH.
TekcThl JIEKIUI B 2JIEKTPOHHOM BUJIE.
[[Tabmons! mporpamm Ha si3pike Python
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IIOArOTOBKA K O9K3aMCHY

1. MHOrOMEpHBIE CTATUCTUYECKHE METOJIBI :
MeToMuecKHe yka3zaHus / cocraButenu M.
JI. Maxkaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
AIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
oubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
obpamenus: 15.09.2021). — Pexum
OCTYyTIA: ISl aBTOPH3. MOJIb30BaTENEH. 2.
['epacumoBa, E. A. DOxoHOMeTpUHKa:
[pETPECCHOHHBIN aHAIH3 : yu4eOHO-
meTonuueckoe nocodue / E. A. I'epacumosa,
M. 10O. Kapeoime. — Camapa : CamI'VIIC,
2011. — 98 c¢. — TekcT : 27AeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOIHOTEYHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
TOCTyTa: AJIs aBTOPH3. MOJIb30BaTeeit. 3.
Boeiiko, O. A. AHanu3 BpeMEHHbIX PSAI0B U
POTHO3UPOBAHUE: MPAKTUKYM : yueOHOe
nocobue / O. A. Boeiiko. — Koponés :
MI'OTY, 2019. — 175 c. — ISBN 978-5-
4499-0178-1. — TekcT : AIeKTPOHHBIH //
JlaHb : 3JeKTPOHHO-OMONINOTEYHas cUCTEMA.
— URL: https://e.lanbook.com/book/343160

39,5




(mata obpamenus: 29.06.2024). — Pexum
OCTyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.
TexCThI IEKIUI B AJIEKTPOHHOM BHJIE.
Mertoarueckne yKa3aHus K JIa0OpaTOpHBIM
pabotam. [11aGmoHbI IporpaMM Ha SI3bIKE
Python

[MOJITOTOBKA K Ta00paTOpHBIM paboTam

1. MHOrOMEpHBIE CTATUCTUYECKHE METOJIBI :
METOAMYECKHUe yKa3aHus / coctaButenu U.
JI. MakapoBa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Texkcr :
PIIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-
oubmoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
obpamenust: 15.09.2021). — Pexum
TOCTyIIA: I aBTOPU3. MOJIb30BaTeNe. 2.
Kanounukosa, E. 1. Craructuueckuit
QHAJIM3 MPOCTPAHCTBEHHBIX JTAHHBIX :
yuebHoe nocodue / E. U. Kanounukosa, 0.
A. BapnamoBa. — Kazans : KOY, 2023. —
140 c¢. — ISBN 978-5-00130-700-6. —
Texct : anekTpoHHbI // JlaHb : 371eKTpOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/332354 (nata
obpamenust: 08.06.2025). — Pexum
TOCTyIIA: I aBTOPU3. MOJIb30BaTeNei. 3.
Turos, A. H. O6paboTka nanusix B Python.
OcHoBbI paboThI ¢ GubaMoTeKoi Pandas :
yueObHo-MeToanyeckoe nocodue / A. H.
Turtos, P. ®. Tasuea. — Kazanp : KHUTY,
2022. — 116 c. — ISBN 978-5-7882-3164-
8. — TexcT : aneKkTpoHHBI // JIaHb :
DIIEKTPOHHO-OMOIMOTEYHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/331013
(mara obOpamenus: 08.06.2025). — Pexxum
TOCTyIIA: I aBTOPU3. MOJIb30BaTeneil. 4.
Maxkkunuy, Y. Python n ananu3 naHHbIX.
[lepBuuHas 00pabOTKa JaHHBIX C
npumMeHeHneM pandas, NumPy u Jupiter :
cripaBOYHUK / Y. MakKWHHH ; IEPEBOJI C
aHruiickoro A. A. CliMHKUHA. — 3-€ U3I.
— Mockaa : [IMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Texkcr :
PIIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
oubmnoreunas cucrema. — URL:
https://e.lanbook.com/book/348086 (mata
obpamenust: 08.06.2025). — Pexum
OCTyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.
TekcThl IeKIU B YIEKTPOHHOM BHJIE.
MeTtonnyeckue ykazaHus K 1a00paTopHbIM

pabortam. [11aGnons! nporpamm Ha Python
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6. @oH/1 OLIECHOYHBIX CPEICTB JJIf IPOBEACHUS TEKYIIero KOHTPOJIfAA yCIIeBaeMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJbHOTO  |Bec [Topsigok HauncaeHUs: 6aIoB
KM|mecTp| koHTposs MEDONDISTIS 6amn eTcs B
potp A
Texyuuii ITpoBepounoe 3agaHue COAepKUT 4 MyHKTa, 3a
1 4 KOHz OlLE 3agaHue 1 1 4 |mpaBWJIbHOE BBIMIOJIHEHUE KAXK]IOTO bK3aMeH
p "CranuoHapHOCTB" MyHKTa Ha9ucysieTcst 1 Gasmn
[IpoBepounoe
N 3aganue (TeCT) COACPKUT 9 BOIPOCOB,
Texymmii 3a/1aHKe 2 . 9
2 4 " 1 9 [3a KaxkAblil MPABUIBLHBIA OTBET PK3aMEH
KOHTpOJIb | "BpeMeHHbIe psiabl
" Hauucisiercs 1 6amn
(Tect)
N [IpoBepouHoe 3amanue (TecT) COmepKUT 3 Bompoca, 3a
Texymui " N .
3| 4 3amanue 3 "PCA | 1 | 3 [kakaplil IpaBUIbHBIN OTBET DK3aMEH
KOHTPOJIb "
(Tecr) Hauucisercs 1 6amr
JlaGopatopHbie
Texymmii pabori. Hacts 1 3a IpaBUIIBHO BBITIOJIHEHHYIO padoT
4 4 Y "Ananus 21 3 p yiop Y bxsaven
KOHTPOJIb " Hagucasercs 1 Oamn
BpEMEHHBIX psoB" (
3 paboTh)
JlaBoparopHsie
Texymmii padoreL. Hacts, 2 3a MpaBWJIBHO BBIMOJIIHEHHYIO paboT
5 4 Y "Monaenu 1 6 p yiop y YK3aMeH|
KOHTPOJTh " HauKclsgeTcs 1 6asr
BpPEMEHHBIX PSAOB" (
6 pabor)
Texymuii JlaboparopHsie 3a Ka)XAyIO IPABIILHO BBLIIOJIHEHHYIO
61 4 K0H¥ 0JTb paGorer. Hacts 3 1 4 abor IzachI?meTcx 1 Gamn " braven
P "PCA" ( 4 paGoTeI) panoty
[Tpome- " 3aganue (TecT) coaepKuT 14 BOmpocos,
®OC "3ananue Ha . .
7 4 JKyTOUHAsI K3aMeHe" - | 14 [3a KaxAblii MPaBUILHBIA OTBET PK3aMeH
arTecTamus Hauucisiercs 1 6amr
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bu
TIPOMEXK ﬁquoﬁ [Tpouenypa npoBeneHus Kpurepun
p Y p ypa ip OIICHUBAHUS
aTTeCTaluN
Ha sk3amMeH mpoucXoAuT OLlEHUBAHKUE 3HAHUN, YMEHHUH U
MIPUOOPETEHHOTO ONbITa O0YYAOIIUXCS 0 AUCIUIIINHE "
CrarucTuueckue METoIbl U MOZIENIA TPOTHO3UPOBAHUs'" HAa OCHOBE
MOJIYYEHHBIX OIICHOK 33 KOHTPOJIHHO-PEHTHHTOBBIE MEPOTIPUATHUS
TeKyI1ero KoHTpons. [Ipu HemocTaTouHO# 1/ uiu He yCTpauBaroen
Z:l TIEHTA Bel.:])'II/IqI/IHep eﬁTEHra €My MOXET OBITh r? ezlfnonceﬂ(?l B coorsercTBii
JK3aMeH Y P y P cmm. 2.5,2.6
BBINIOJIHUTH 33/IaHUE Ha 3K3aMeHe. B pe3ynbrare ckiiapIBaeTCs onosKers
COBOKYIIHBI PEUTHHT CTYAEHTa, KOTOPBINA quddepeHunupyercs B
OLICHKY U MPOCTABISAETCS B BEAOMOCTD, 3aYETHYIO KHUKKY
ctyznenTta. OtianuHo: BennunHa peldTuHra 00yyaromerocs mno
nucuuruHe 85...100 % Xopomo: Bennunna pelitunra
oOyyatonierocs: fucuuiuingae 75...84 % YnoBneTBOpUTEIbHO:




Benunuuna peiitunra oOyuaromierocs o aucuuruimne 60...74 %
HeynosnerBoputenpHo: Benuunnaa pedTuHTa 00y4aromerocs mo
qucuurmuae 0...59 %. Ouenka no JUCHUIIMHE BHOCUTCS B
«[IpunoxeHue K TUTUIOMY MarucTpay.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETEHIIUU €3yJIbTaThl 00y4EeHUS bRlalsleh
VK-1 3HAET: METO/IbI aHaHH3ava06HeMHOﬁ CUTYaIIMH C MOMOIIbIO U3yUYEHHUS €€ Jd
COCTaBIISIOIINX U CBA3EH MEXAY HUMHU
VK-1 'YMeeT: onpenensaTh B paMKax BRIOpaHHON MOJAENH 3aa4uH, MMoJIeKalie L
manbHEHIeH pa3paboTKe C MPEATOKEHNEM CITOCOO0B UX PEIlIeHuUs
MK-1 3HaerT: METO/Ibl CTATHCTUYECKOTO MOJIETHPOBAHH 1 POTHO3HPOBAHUSA AR NARE
MMOCJICICTBUI BBISIBICHHBIX CTATUCTUYECKUX 3aKOHOMEPHOCTEH
'YMeeT: MPUMEHSITh METObI CTATUCTUYECKOTO MOJICIIMPOBAHUS U
[1K-1 [IPOTHO3UPOBAHUS MOCIEICTBUI BBISIBICHHBIX CTATUCTUYECKUX HHHH
3aKOHOMEPHOCTEU
HMeeT npakTUUECKUI OMBIT: IPUMEHEHUS METO/I0OB CTATUCTUYECKOTO
[1K-1 MOJEIMPOBAHUS U MPOTHO3UPOBAHMS TTOCIIEACTBUM BBISIBICHHBIX +
CTaTUCTUYECKHUX 3aKOHOMEPHOCTEN
Tumnossie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE O0ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1.  Kpemep, H. IlI. Oxonomerpuka [ TekcT| ydeOHUK AJi By30B IO
crennabHOCTAM S3koHOMUKH 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pexn. H. III.
Kpewmepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

2. ybpos, A. M. MHOrOMEepHBIE CTaTUCTUYECKHE MEeTOABI: J{is
AKOHOMMCTOB ¥ MEHEKEPOB YueO. JJIsl SKOH. creluaabHOCTeN By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHchl 1 ctatuctika, 2003. -
349, [1] c.

3. AdanacneB B. H. DxonomeTrpuka : yue0. 1Jis By30B MO CIIEIIUATLHOCTH
061700 "Craructuka" u ap. skoH. cnenuainbHocTsM / B. H. Ajanacses, M. M.
O0306ames, T. U. I'ynsera ; noxn pea. B. H. AdanacbeBa. - M. : ®uHaHCh 1
cratuctuka, 2006. - 255 c. : u.

0) OononHumMeNbHAsL IUMepamypa:

1. Maremaruyeckas cratuctuka Yueb. mis Bry30B B. b. Topsiunos, U. B.
[TaBnos, I. M. IigetkoBa, O. 1. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3znarensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. un.

2.  Bamsanun B. Y. Maremarndeckast ctaTucTrka : yueod. mocooue / B. U.
3amsnun, E. B. Xapuronosa ; FOx.-Ypai. roc. yu-T, Kag. Mart. ananus ; FOYpI'Y. -
Yensbunck : U3znarenscteo FOYpI'Y, 2008. - 146 c.

3.  AuBazsan C. A. [Ipukiiannas cratuctuka : MccnenoBanue
3aBucumMocTel : cripaB. uz3a. / C. A. AiiBazsan, U. C. Entoxkos, JI. JI. MemanikuH ;
noa. pen. C. A. AiiBazsiHa. - M. : ®uHaHChI U cTatucTtuka, 1985. - 487 c. : ui.




4.

C. . UL

[Mpuknagnas craructuka. Knaccudukanus v CHU>XEHHUE Pa3MEpPHOCTH :
Cmpag. mocobue / C. A. AiiBazsn, B. M. byxmta6ep, U. C. Entokos, JI. 1.
Memankus; [Tog pen. C. A. AiiBazsiHa. - M. : ®uHaHCHI U cTaTucTUKa, 1989. - 606

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

TexCcThl TeKIMHU

[ITa6nonbl nporpaMM Ha si3bike Python

MeTtoauveckue ykazaHus K jadoparopasiM padoram (Hactu 1-3)
JlaTaceTsl 11 aHAIHU3a

I.

2.
3.
4.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
JlaraceTsl 11 aHalIn3a

l.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

HanmenoBanue
No Bux peeypeas | bubnuorpadudeckoe onrcanue
JTUTEpaTyphbl JNIEKTPOHHON
bopme
Maxkkunay, Y. Python n ananu3 nanusix. [lepBuunas o6paboTka
naHHBIX ¢ puMeHeHueM pandas, NumPy u Jupiter : cipaBouHuK
SEC / Y. MakkUHHU ; TIepeBoJl ¢ anruiickoro A. A. CnuHkuHa. — 3-
OcHOBHas e u3n. — Mocksa : JIMK Ilpecc, 2023. — 536 ¢. — ISBN 978-
1 W3/1aTENbCTBA .
uTeparypa 5-93700-174-0. — Texcr : 31eKTpOHHBIH // JIaHb : 31€KTPOHHO-
Jlanb
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/348086 (nata oOpareHus:
08.06.2025). — Pexkum mocTyna: A1 aBTOPH3. TIOJIB30BaTENCH.
MHOroMepHbI€ CTaTUCTUYECKHE METOABI | METOINYECKHE
3EC ykazanus / cocraButenu U. JI. Makaposa, A. M. Urnarenko. —
OcHoBHas Coun : CI'Y, 2018. — 64 c¢. — TekcT : 2neKTpoHHBII // JIaHb :
2 W3/1aTeNIbCTBA
muTeparypa T QJIeKTPOHHO-OnbmMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/147679 (nara obpatenus:
15.09.2021). — Pexwum nocTymna: A aBTOPHU3. MOIH30BATEICH.
Kamounukosa, E. 1. Craructuueckuii aHaam3
MPOCTPAaHCTBEHHBIX JTaHHBIX : yuebHoe nmocobue / E. U.
OCHOBHAS OBbC Kanounukosa, 10. A. BapnamoBa. — Kazans : KOY, 2023. —
3 reparypa M31aTeITLCTBA 140 ¢. — ISBN 978-5-00130-700-6. — TekcT : 2JIeKTpOHHBIH //
Jlanb Jlans : snekTpoHHO-O0MONMMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/332354 (nata oOpareHus:
08.06.2025). — Pexxum goctyna: Juisi aBTOPHU3. TOJIb30BaTesei
['enpman, D. Perpeccust: Teopus u npaktuka / O. I'enbman, /1.
Xumi, A. Bextapu ; nepeBoa ¢ anmmiickoro B. C. fluenkoBa. —
OBC Mockaa : JIMK Ilpecc, 2022. — 748 c. — ISBN 978-5-97060-
JlononHuTENBHAS N
4 reparypa N31aTeNbCTBA 987-3. — Tekcrt : >neKTpoHHbIH // JIaHb : 37€KTPOHHO-
Jlanb oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/241220 (nata oOpareHus:
08.06.2025). — Pexkum moctyna: AJis aBTOpH3. TIOJb30BaTENCH.
5 JlononautensHas [ObC Turos, A. H. O6paboTka nanubix B Python. OcHoBBI paOoThI €
muTeparypa M31aTeNIbCTBA 6ubnuorekoit Pandas : yuebHo-MeTognueckoe nocodue / A. H.




Jlann

Turos, P. ®. TasueBa. — Kazanp : KHUTY, 2022. — 116 ¢c. —
ISBN 978-5-7882-3164-8. — TekcT : aneKTpoHHBIH // JIaHb :
AIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/331013 (nara obpammenus:
08.06.2025). — Pexum noctyna: 1jig aBTOPU3. MOJIb30BATEIEH.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

N —

. Microsoft-Windows(6eccpouHo)
. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Dnekrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)
4. -Python(6eccpouno)

[lepedenb ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH(DOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUIITUHBI

OcHoBHOe 000pyI0BaHNE, CTEH IbI, MAKEThI, KOMITbIOTEPHAS TEXHHKA,

. Ne
Bun 3ansaruit a MIpelyCTaHOBJIEHHOE IPOrpaMMHOE 0OecTieYeHIE, CIIONb3YEeMOe 1JIs
al pa3IMYHBIX BUAOB 3aHIATHN

KonTtpons 405

. [IK ¢ npoekropom juis npenopasaresns+ [IK st cryneHToB

caMOoCTOsTeNIbHOM paboTsl |(1) P POM JUT HIpETIon a YA

nppepenuyponanubiii (405

Jludpeperunp [1K ¢ mpoekropom s npenogasarensa+ [IK mis crynenros

3a4eT (1)

405

Jlexuun ) [IK ¢ npoekropoM it npenopasareins+ [IK s cryneHToB

HpaKTI/I‘IeCKI/Ie 3aHATUA U

CEMHHAPBI

405

M

KoMIIBIOTEpHBIN KI1acC C BBIXOJIOM B HHTEPHET




