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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

enp nmucnumumHbl «MaTeMaTUYeCKHe OCHOBBI aHaIM3a JAaHHBIX U
MAIIMHHOTO OOYYEeHHs» 3aKII0YaeTCsl HE TOJBKO B MOBTOPEHUH U 3aKPEIUICHUH
(yHKIaMEHTaIbHBIX TMPHUHIMIIOB BBICIICH MaTeMaTUKH, HO U B MPUMEHEHHU
MPUHIIUIIOB JIMHEWHOW anreOpbl, TUCKPETHOW MaTeMaTHKH M KOMOWHATOPHUKH,
MaTEMaTUYECKOI0 aHaJla3u3a, TEOPUU BEPOSTHOCTH U CTATUCTHKH, 3AJI0KEHHBIX B
OCHOBY ITOCTPOEHHMSI CUCTEM MAIIMHHOIO O0yUY€HUs JJIsl pelIeHMs 3a/1a4 B 00J1aCTH
aHaJIu3a JaHHBIX, IPOrHO3UPOBAHUS U ONTUMHU3ALINH.

3aagyaMy OCBOEHMSI JUCLUIUIMHBI (MOYJIS) SIBJISETCS:

- 3aKPENUTH OCHOBBI JINHEMHOMN Y JIOTUCTUYECKOW PETPECCUN, TPATUEHTHOTO
CILyCKa, 3aJ1a4 KJIACTEPHU3aLMH U KJIAaCCU(PUKALIUY;

- chopmupoBath y  OOydYarOIIMXCS ~ HABBIKM  HMCIOJIb30BaHUS
CHELMATM3UPOBAaHHbIX OMOIMOTEK s3blka Python nns BeImonHeHust omepaunuii
BBICLIEH MaTEMaTUKH.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUM) B pe3ysibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CniocoOeH caMOCTOSITeIbHO TPUOOPETaTh, pa3BUBATh U IPUMEHSTH
MaTeMaTHYeCKHe,  E€CTECTBEHHOHAYYHBIC,  COIMAIbHO-JKOHOMHYECKHE U
npodeccroHaNbHbIE 3HAHUSA AJIS PEUICHHUs] HEeCTaHAAPTHBIX 3a/1a4, B TOM YHCIIE B
HOBOM WJIM HE3HAKOMOMU Ccpefie U B MEXAUCIUTUTMHAPHOM KOHTEKCTE;

OIIK-7 - CnocobeH aganTUpoBaTh 3apyOeKHbIE KOMIUJIEKCHI 00pabOTKu
uHOpMaMd M aBTOMATU3UPOBAHHOTO  MPOEKTUPOBAHMS K  HYXAaM
OTEUYECTBEHHBIX MPEANPHUATHII;.

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yjibTaram
oOyyaroruiicst Oyer:

Ymersb:

- [pPOBOOUTH MNpeAoOpabOTKy W OUYMCTKY JaHHBIX, paboTath ¢
MPOIYIIEHHBIMH 3HAUYCHUSIMU;

- OCYILECTBJIATh TPAAMEHTHIN CIYCK B 3aJadax ONTHUMM3AIMH, OLEHUBATh
KPUTEPUU OCTAaHOBKH IPOLIECcCa B TPAJAUEHTHOM CITyCKe.

3HATD:
- (yHIaMeHTaNbHBIC TOHATHS JIMHEWHOM anreOpbl, HUCMOJb3yeMbIC IS
npeaBapuTEILHON 00padOTKH, MpeoOpa3oBaHus U BAJIUIAIIMK TaHHBIX;



- (bYHI[aMeHTaJ'H)HBIe IOHATHA TCOPUMN BCPOATHOCTHU MU CTATUCTHUKMH,

HCIIOJIB3YCMBIC IJIA KJIaCCI/I(i)I/IKaHI/II/I JaHHBIX
- Q)YHHaMGHTaHLHI)IG IMOHATHA MATCMATHUYCCKOI'O aHaJIn3ad, HUCIIOJIb3YyCMBIC

AJI IIPOTHO3UPOBAHUSA U OIITUMH3AlIUH.

Baagern:
- HaBBIKAMH TEOPETHYECKOTO M SKCIIEPUMEHTAIBHOIO HCCIEAOBAHUS

00BEKTOB
poecCHOHATEHON JESITEIBHOCTH, B TOM YHCJIE B HOBOM WJIM HE3HAKOMOM

Cpelie U B MeXKIUCIUIUIMHAPHOM KOHTEKCTE;
- HaBBIKOM UCIIOJIb30BaHUSl CIICHUATU3UPOBAHHBIX OUOIMOTEK S3bIKA
nporpammupoBanus Python f1s BeimosmHeHus onepaiiuii BoICIIEH MaTEMATHUKH.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOYJIA).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Monayisi) coctaBisier 9 3.e. (324
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarmmxcss ¢  MENarorMYeCKUMHU  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peau3aiii 00pa3oBaTeIbHON MPOTpaMMbl Ha MHBIX YCIOBHSIX,

IIPU MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | Ne2
KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 32 32
B Tom umncne:
3aHATHS JEKIIMOHHOTO THIIA 32 16 16
3aHATUS CEMUHAPCKOTO THIA 32 16 16

3.3. O6bemM mucHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJArOUIUXCSA C
negaroruueckuMu pabOTHUKAMU U (M) JTUIAMU, TPUBJICKAEMBIMU K peaiu3aliiu
o0pa3oBaTeNbHON MporpaMMbl Ha HWHBIX YCJIOBUSIX, NpPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTaluu coctapisieT 260 akageMuyeckux vaca (0B).

3.4. ITpu oOy4eHnn 0 MHAUBUAYATFHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC PU
YCKOPEHHOM 00y4YeHHU, 00BEeM TUCIUTUIMHBI (MOIYIS) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTAKTHON pabOThl 00YyYarOIIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (WJIH)



JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3aluu 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBUSAX, IIPU MPOBEICHUHN IIPOMEKYTOYHON aTTECTALUH.

4. ConeprxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/ Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |BekTopsl u THMHEHHBIC ONIEpaIiiy HaJ HUMH.
PaccMarpuBaeMble BOIIPOCHL:

- TUHEeHHBIE BEKTOPHbIE IPOCTPAHCTBA;

- 6a3uc B TMHEIHOM IPOCTPAHCTBE;

- IPUMEPEHI 33714, PEIIaeMbIX METOIaMH BEKTOPHON anreGphl

2 |MaTpuIibl ¥ OIPEICITUTEITH.
PaccmarpuBaeMble BOIIPOCHL:

- ICHCTBHS C MAaTPHLIAMU;

- eIMHUYHbIC MaTPHLIBI;

- HEBBIPOXK/ICHHBIC MaTPHIIbI;

- CHIOCOOBI BEIYHCIICHUS] 00pAaTHOM MaTpHUIIbI

3 |Cuctemsbl IMHEHHBIX alreOpanvyeckux ypaBHEHUN
PaccMarpuBaeMble BOIPOCHL:
- METO/IBI pemeHus: Merox ['aycca, MaTpu4HBINA METOA

4 MHuoxecTBa 1 QJICMCHTAPHBIC OIICpAllMU HAl MHOKCCTBAMMU.
PaCCManI/IBaeMHC BOIIPOCHI:

- MOIITHOCTHh MHOJKECTBA,

- CUCTHBIC U HCCUCTHBIC MHOXCCTBA

5 |AnreOpa BbIcKa3bIBaHUI U OyJIE€BbI (DYHKIUH.
PaccmarpuBaemble BOIPOCHL:

- IpUMEHEHHE aJreOphl BRICKA3bIBAHUIT B TCOPHHU MHOKECTB;
- IOHATHUE O IIpeaArKaTax.

6 |DmeMeHTH KOMOMHATOPHUKH.

PaCCManI/IBaeMLIC BOIIPOCHI:

- (hopMyJIBI ¥ IPUHINIIBI KOMOWHATOPHKY;

- COUCTaHuA, Pa3MCIICHUA U TIEPECCTAHOBKU oe3 HOBTOpeHI/II\/’I " C TOBTOPCHUAMU

7 |Teopus rpados.

PaccmarpuBaemble BONIPOCHI:

- OCHOBHBIE TIOHATHS U CIIOCOOBI 3a/1aHMs TpadoB;
- IepeBbsl, XapaKTepU3aLys 1epeBa;

- KpaT4aiime myTH B rpadax.

8 |IIpexen mocnemoBaTENFHOCTH U TIpEe GYHKIINH.
PaccmaTpuBaemble BOIIPOCHI:

- OIIpeJieTICHUE Mpe/ieNa YUCIOBOH MOCIIEeI0BATEIbHOCTH;

- kputepuil KommcxoauMocTu nocie1oBaTesIbHOCTH;

- IPeAeT U HEMPEPBIBHOCTD (DYHKIIUH;

- CBOHCTBA M BONIPOCHI CYIIECTBOBAHMS Npezeia (QyHKINH;

- HEKOTOPBIE 3aMeYaTeNbHbIE IPEACTIbI.

9 |[IpousBoanas u nuddepenHmua.
PaCCManI/IBaeMI)IC BOIPOCHI:




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- OCHOBHBIE 3aKOHBI JU(PepeHINPOBAHIIS,

- IPOM3BO/IHBIE BBICHIMX MOPSIKOB;

- KacaresbHasi ¥ TeOMETPUYECKHII CMBICI POU3BOIHOM 1 nuddepennuaa;
- YCJIOBUSI MOHOTOHHOCTH M BHYTPEHHETO SKCTpeMyMa (pyHKINH.

10

[TepBooOpa3zHas.

PaccmaTpuBaemble BOIPOCH:

- OTIpeieTICHNE NHTETpajia U ONIMCAHNE MHO)KECTBA HHTETPUPYEMBIX (hYHKIIHH;
- OIIpPEZICIICHHBIN 1 HEOIPEEJIEHHBIN NHTETpal;

- HEKOTOPbIE TEOMETPHUYECKNE U PU3NIECKUE IPUIIOKEHNS HHTETpaa.

11

HenpepoiBHble pyHKINH.
PaCCManI/IBaeMLIe BOIPOCHI:

- CBOWTCBa HENPEPHIBHBIX ()YHKIIHIHA;

- TOYKH pa3pbiBa U 9KPCTPEeMyMbl (QpyHKINI;
- reopema Depma.

12

DyHKIUA MHOTUX ITIEPEMEHHBIX.

PaccmaTpuBaemble BOTIPOCH:

- IPeAEeT U HETPEPBIBHOCTD;

- OKCTPEMYMBI (DYHKIMH MHOTHX IIEPEMEHHBIX, YCIOBHBIN 3KCTPEMYM;

- KacaTeJbHas MJIOCKOCTh U HOPMaJIbHBIN BEKTOP;

- 4aCTHbIE IIPOM3BOIHbIE U TPATUCHT;

- YUCIICHHbIE METO/Ibl ONITHMU3ALMH, 331a41 MUHUMU3ALUY 3HaUCHUH (HYHKIUH.

13

HauvansHubie CBCACHUA O psAaax.

PaccmaTpuBaemble BOTIPOCH:

- YUCIIOBBIE U (PYHKIIMOHAIIBHBIE PS/IbI;

- CXOJIMMOCTh ¥ CYMMHPOBAHHUE PSIJIOB;

- TpUTOHOMeTpHUUecKue psiabl Pypbe u npeodpazoBanne Pypoe

14

Knaccudukarus coObITHi.

PaccmarpuBaemble BOIPOCHL:

- BBIYKCJICHUE BEPOSTHOCTH COOBITHIA;

- YCJIOBHAsI BEPOSTHOCTh M HE3aBUCHMOCTh COOBITH;

- opmyJia MOJTHON BEPOSATHOCTH;

- Teopema baiieca

- IUCKPETHBIE U HENPEPBIBHBIC CITydailHble BEJIMYHMHBI;

- YUCIIOBBIE XapPAKTEPUCTUKH JUCKPETHBIX CIy4YaiHbIX BETHUYHH.

15

MaremaTtndeckoe OXHNJAaHHUEC U JUCIICPCUA.
PaccmarpuBaemble BOIPOCHI:

- 3aKOHBI PACIPECNICHIS CITyYalHBIX BEJIMYHUH;

- HOpMaJIbHOE PacIpeeeHIe;

- MHOT'OMEpHbIE CITy4aiiHbIe BEINUUHBL;

- 3aKOH OOJIBIINX YHUCETI.

16

Br16opounbie XxapakTepucTUKH U 3 (HEKTUBHOCTH OLIEHOK.
PaCCManI/IBaCMLIC BOIIPOCHI:

- TOYCYHbIC OLICHKH MMapaMETPOB PACIIPEACIICHUA U UX CBOﬁCTBa;

- M€TOJ MOMCHTOB;

- METOJ MAaKCHMAaJILHOTO MPaBIOTIOI00WS;

- BBI60p BCJIMYMHBI JOBECPUTEIBHOI'O HHTEPBAJa,

- 06H_[I/IC TIPUHIUIIBI TPOBEPKU CTATUCTHUUCCKUX TUITIOTES,

- TIOHSATHE O KOPPEJSIITUOHHON 3aBUCUMOCTH.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.




JlabopaTopHbie pabOThI

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKoe CoJepKaHue

OCHOBBI IPOrPaMMHUPOBaHKS Ha si3bike Python.
B pesynbTaTe BhIIOIHEHUS 1a00PaTOPHBIX PAOOT CTYACHTHI IOBTOPAIOT OCHOBBI IPOrPaMMUPOBAHUS Ha
s3bike Python, cHHTaKcHC s3bIKa IPOrpaMMHUPOBaHUsI, BCTPOCHHBIE (DYHKIIUH, TUIIBI U CTPYKTYPBI JaHHBIX.

OCHOBBI IPOrPaMMHUPOBaHUS Ha si3b1ke Python.
B pesynbTaTe BBITOIHEHHS JTa00PATOPHBIX PAOOT CTYACHTHI 3HAKOMSITCS CO CIELHAIN3UPOBAHHBIMU
Ooubnmnorexkamu s3p1ka Python 1 HayIHBIX pacdeToB W aHAJI3a JaHHBIX

BekTopsb! u 1uHENHbIE ONlepaluy HaJ HUMH.

B pesynprarte BRIIOTHEHHUS TaOOPaTOPHBIX PadOT CTYACHTHI OIYYalOT HABBIKK paOOTHI C TMHEHHBIMHI
Ha60paMI/I JaHHBIX U OollepalusaMu HaJ HUMHU C TIOMOLIBIO CHeIII/IaJII/BI/IpOBaHHOﬁ 6I/I6J'II/IOTCKI/I NumPy
s3bika Python

Marpuiipl U onepanuy Haj HUIMU.
B pesynbraTe BHIMONHEHHS Ta00PATOPHBIX paObOT CTYCHTHI MOJYYar0T HABBIKK PAbOThI C MATPUIIAMU U
oTepanrsaMH HaJl HUMH € TIOMOIIBIO CTICIIHATU3UpOBaHHOM Ononmmorekn NumPy s3pika Python

BekTopsb! u TMHENHbBIE ONlepaluy HaJ HUMH.
B pe3ynpTarte BRIIOTHEHHUS Ta00OPaTOPHBIX Pa0OT CTYIEHTHI ITOYyYalOT HABBIKH PabOThI ¢ TMHEHHBIMU

Ha60paMI/I JAaHHBIX, onepanusiaMu Hal HUMU C TIOMOIIbIO CHeHHaJ’IHSHpOBaHHOﬁ OMOINOTEKHU SCle S3bIKa
Python

MaTtpuiisl 1 oneparuy HaJl HUMH.
B pesynbraTe BHINIONHEHHUS JTAOOPATOPHBIX pabOT CTYCHTHI MOJY4alOT HAaBBIKK pabOThl C MAaTPULIAMU
orepanusIMH HaJl HUMH C TIOMOIIbIO CIIELMATM3UPOBaHHOM Onbdanoreku SciPy si3pika Python

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM
B pesynbTaTe BRITOTHEHHS Ta00PATOPHBIX PAOOT CTYICHTHI OIyYaroT HABBIK PELISHUs CHCTEM JIMHEWHBIX
YpaBHEHHH C IOMOIIBIO CICIIHATH3UPOBaHHON OnbmuoTeku SciPy s3pika Python

[TpousBonHas u quddepeHnnan

B pesynbTaTe BBIIOIHEHUS 1a00PATOPHBIX PAOOT CTYASHTHI OIYy4YatoT HaBbIKK JU(depeHIIMPOBaHHA
(hyHKIMH OJTHOTO M HECKOJBKUX apI'yMEHTOB C ITOMOIIBIO CTIEHATIN3UPOBAHHOHN OnbmrnoTexku SymPy
s3bika Python

[IepBooOpa3Has u onpeeneHHbI HHTErpal

B pe3ynbTaTe BBIIOIHEHHS Ja00PATOPHBIX PA0OT CTYACHTHI MOJTYYarOT HABBIKH PAOOTHI BEIYHCICHUS
OIIPeNIeNICHHbIX HHTErPaJIOB (GYHKIIMHA OTHOTO H HECKOIBKUX apryMEHTOB C IOMOLIBIO
CHenHaN3upoBaHHON Onbmuoreku SciPy sa3sika Python

10

OKkeTpeMyM QyHKIUH

B pe3ynbrare BoIMOTHEHHS JTa00PaTOPHBIX pabOT CTYACHTHI MOTYYar0T HABBIKM MUHUMU3AINH U
OIITUMU3ALNN q)yHKI_H/II\/’I OJHOTO 1 HECKOJIbKUX apTYMEHTOB C ITIOMOIIBIO CHCHI/IaJ'II/ISI/IpOBaHH()ﬁ
6ubmmorexn SciPy s3pika Python

11

Yucnosble U QYHKIIMOHAIbHbBIE PAJIBL.
B pe3ynbrare BRIOTHEHUS JTAOOPAaTOPHBIX PA0OT CTYACHTHI OIYYaloT HABBIKM BBHITTOJHEHUS
npeoOpa3zoBanust @ypbe ¢ TOMOIIBIO CIICIHATH3NPOBaHHON OnOImoTekn SciPy s3pika Python

12

Yucnobie U GYHKIIUOHATBHBIC PSJIBL.
B pesynprarte BRIIOITHEHHUS Ta00PaTOPHBIX PA0OT CTYIEHTHI ITOTyYalOT HAaBBIKHM BBITIOTHEHUS
npeobpazoBannst Pyphe ¢ MOMOIIBIO CIIeuaT3upoBaHHoM Onbnunoreku Pandas si3pika Python

13

BI/ISyaJ'II/IBaI_[I/I}I JaHHBIX.
B pesynbrare BeIMOTHEHHS Ta00PaTOPHBIX PabOT CTYACHTHI MOJYYalOT HABBIKA OTOOPaKESHHMSI TAHHBIX,

MOCTPOCHHUS TPAPUKOB U THArPaMM C IIOMOIIBIO CIICIaTH3UpOoBaHHOM onbmoTreku Matplotlib s3p1ka
Python

4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.




Bun camocrosiTensHO#M paboThI

/1
1 |M3yueHue peKOMEHIOBaHHOM JIUTEPATYPHI.
2 |l[logroroBka k 1abopaTOpHBIM paboTaMm.
3 | IloaroroBka K MpOMEXYTOYHOH aTTeCTaLUH.
4 | IloarotoBka K TEKyIIEMY KOHTPOJIIO.

5. IlepeueHp wu3NaHWM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPU

OCBOCHUU JUCHUILIUHBI (MOYJIA).

Ne
y bubmmorpaduyeckoe onucanue Mecto nocrymna
n/m
1 bexnemuiues, /1. B. Kypc ananntuyeckoi https://e.lanbook.com/book/402917 (nara

TEOMETPHUH U JTUHEHHOI anreOpsl : ydeOHUK obpamenust: 10.04.2025)
1uist By30B / JI. B. beknemures. — 20-e u3.,
ctep. — Cankr-IletepOypr : Jlansb, 2024. —
448 c. — ISBN 978-5-507-49779-9. —

Teker : 37IeKTpOHHBIN

2 | Jlupmmn, K. Y. Kypc nuHeitHOH anredps! n https://e.lanbook.com/book/324380 (nata
aHanutHueckoit reomerpun / K. Y. Jlupmmm, | oOpawennst: 10.04.2025)
— 3-e u3n., crep. — Cankr-IletepOypr :
Jlans, 2023. — 508 c. — ISBN 978-5-8114-
9487-3. — Tekcr : 3IeKTPOHHBII
3 [ToctHukoB, M. M. Jluneiinas anrebpa : https://e.lanbook.com/book/210350 (nara
yue6Hoe nocobue / M. M. ITocTHukoB. — 3-¢ | 0Opamenus: 10.04.2025)
usa.,uctp. — Cankrt-IletepOypr : Jlanp,
2022. — 400 c. — ISBN 978-5-8114-0890-0.
— Texcr : 251eKTpOHHBIN
4 ['annuesa, A. B. J/luckpeTHas MaremaTuka : https://e.lanbook.com/book/382370 (nara
yuebHOe nmocobue s By30B / A. B. obparenmst: 10.04.2025)
['annuera, A. B. 'anuueB. — 2-e uzg., cTep.
— Camnkr-IletepOypr : Jlans, 2024. — 160 c.
— ISBN 978-5-507-49204-6. — Tekcr :
3JIEKTPOHHBIN
5 Kynpssues, JI. 1. Kpatkuii kypc https://znanium.com/catalog/product/854332
MaTeMaTUYecKoro ananmusa. T. 1. (mata obpamenmst: 10.04.2025)

HuddepenumanbHoe U UHTETPATbHOE
UCUUCIICHUS PYHKIUI OHOM MepeMeHHOH.
Psanpr: Yuebnuk / Kynpssues JI./1., - 4-e uzn.
- Mocksa :OU3MATIJIUT, 2015. - 444 c.:
ISBN 978-5-9221-1585-8. - Tekcr :
3JIEKTPOHHBIN




6 Kynpsiues, JI. 1. Kpatkwuii kypc https://znanium.com/catalog/product/944781
MaTeMaTUYEeCKOro aHanmusa. T. 2. (mata obpamenmst: 10.04.2025)
HuddepeHnnanbHoe U HHTETPATBHOE
UCYHCTICHUS (PYHKIIMIA MHOTHUX TICPEMEHHBIX.
I"apmonnuecknii ananus / Kynpssues JI./., -
3-e u3xa. - Mocksa :OU3MATIINT, 2003. -
424 c.: ISBN 5-9221-0185-4. - Tekcr :

3JIEKTPOHHBIN
7 bype, B. M. Teopus BeposiTHOCTEM U https://e.lanbook.com/book/211250 (nata
MaTeMaTHYECKas CTATUCTUKA : ydeOnuk / B. | oopamenms: 10.04.2025)

M. bype, E. M. [lapminna. — CaHkT-
[TeTepOypr : Jlans, 2022. — 416 ¢. — ISBN
978-5-8114-1508-3. — TeKcT : 37EKTPOHHBIH

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPbIE€ MOTYT HCIOJIb30BAThCS IPHU
OCBOCHMH JTUCUUTLIUHBI (MOTYJIS).

- Hayuyno-rexuuueckas 6ubmuoreka PYT (MUUT) (http://library.miit.ru);

-  HWudopmanumonnsiii mopran Hayunas snexktponHas OubGinoTeka
eLIBRARY.RU (www.elibrary.ru);

- O6pazoBarenbHas mwiarpopma «tOpaiit» (https://urait.ru/);

- DJeKTpOHHO-OMOJIMOTEYHass ~ cucTeMa  u3aarensctBa  «JlaHby

(http://e.lanbook.com/);

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MPOTPaMMHOTO 00ECTICYeHUs, B TOM YHCJIE OTCYECTBEHHOI'O IPOM3BOICTBA,
HEO0OXOIMMOT0 /11 OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

[TpuknagHoe mporpaMMHOE oOecrieyeHre

Bbpaysep Microsoft Internet Explorer unu ero ananoru

[Taket oucupx mporpamm Microsoft Office unu ero ananoru
Cpena pazpadotku PyCharm Community Edition

8. Omnucanue MaTepHAIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOMN  JJIsi
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTMHE (MOIYIIIO).

VYyebHbIe ayIUTOpUH ISl TPOBEACHUS YYCOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKOW ¥ HA0OpaMH IEMOHCTPAIIMOHHOTO 000PY/I0BaHUS.

Jns  nmabopaTopHbIX pabOT — HaJIMYKME MEePCOHATBHBIX KOMIIBIOTEPOB
BBIUMCIIUTEIHFHOTO KJIacca.

9. ®opMa NpoMEKYyTOUHOU aTTECTAIUU:



3aueT B 1 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHbIe MaTEpHUAIIBI.

OrneHOYHBIE MaTepUaNIbl, TPUMEHSEMBIE TIPU MTPOBEACHUH TIPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktomM PYT (MUUT).



ABTODBI:

3aBeyIOMUN Kadenapo, T01EHT, K. H.
kadenpsl «L{udposrie TeXHOTOTHU
YIIPaBJICHUS TPAHCIIOPTHBIMHU
MpoLEecCaMm»

CTapIIMi pernoaBarenb KaQeapsol
«IudpoBble TEXHOJIOTUN YIPABICHUS
TPaHCIOPTHBIMU MPOLIECCAMI)

CoryiacoBaHo:

3aBenytromuii kadenpoit LITYTII

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

B.E. HyroBnu

E.A. 3amaHoB

B.E. HyroBuu

H.A. AunpusiHoBa



