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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Henp pmucummimHbl «MaTeMaTHYEeCKHE OCHOBBI aHaIM3a JAHHBIX H
MAaIIMHHOTO OOYYEHMs» 3aKJII0YaeTcs HE TOJBKO B MOBTOPEHUM U 3aKpEIJICHUU
(GyHKIAMEHTaJIbHBIX TMPUHIUIIOB BBICIIEH MaTeMAaTUKH, HO U B TNPUMEHEHHUH
NPUHIUIIOB JIMHEWHOW anreOphl, JUCKPETHOM MaTeMaTMKU U KOMOWHATOPHKH,
MAaTeMaTHYECKOr0 aHajla3u3a, TEOPUU BEPOATHOCTH U CTATUCTHUKH, 3aJI0’KCHHBIX B
OCHOBY MOCTPOEHHS CUCTEM MAIIMHHOTO OOYYEeHHUs JIJIsl peleHus 3a/1a4 B 001acTH
aHaJIM3a TaHHBIX, IPOTHO3UPOBAHUS U ONITUMH3ALINH.

3ajauaMy OCBOCHHUS JUCLUIUIMHBI (MOYJIs) SIBISIETCS:

- 3aKpENUTHh OCHOBBI JIMHEHHOW M JIOTUCTUYECKOM PETPECCUU, TPAIUEHTHOTO
CIIyCKa, 3a]1a4 KJIACTEpU3alMU U KJIaCCU(PUKALUY;

- chopmupoBaTh y  OOy4arOUIMXCA  HaBBIKM  HCIIOJIb30BAHMS
CHEeUaIN3UPOBaHHBIX OMOIMOTEK s3bika Python s BbIMOIHEHUs onepauuid
BBICILIEN MaTEMaTUKHU.

2. [Inanupyemsble pe3ysbTaThl 00y4YEeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenbp ¢GopmMupyemMbiX pe3ysbTaTOB OCBOCHHS 00pa3oBaTEIbHOMU
porpamMmbl (KOMITETEHIIUI) B PE3yIbTaTe 00YUEHUS M0 TUCIHUIUINHE (MOIYIIIO):

OIIK-1 - CnocoGeH caMoCTOATENbHO MPUOOPETaTh, pa3BUBATh U IPUMEHSIThH
MaTeMaTU4YeCKUe,  €CTECTBEHHOHAYYHBIC,  COIMAIbHO-DKOHOMHUYECKHE U
npodeccruoHanbHbIe 3HAHUS IS PEIICHUS] HeCTaHIAPTHBIX 3a7a4, B TOM YHUCIIE B
HOBOM WJIM HE3HAKOMOM CpeJie U B MEXKIUCITUTIIIMHAPHOM KOHTEKCTE;

OIIK-7 - CnocobOeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI 00pabOTKH
uHQOpMAIlMM W aBTOMATH3UPOBAHHOTO  TPOSKTHPOBAHUA K  HYyXJaMm
OTCUYECTBECHHBIX MPEIPUATHH;.

OO0yueHnue 1o JUCIUIUIMHE (MOJIYIIIO ) IPENoIaraet, 4YTo 1Mo ero pe3yJibTaTaM
oOyuaroiuiicst 0yier:

Ymerhb:

-  NOpPOBOAWTH NpPenoOpabOTKy M OYMUCTKY JIaHHBIX, paboTarth C
IPONYIIEHHBIMU 3HAYEHUSIMU;

- OCYILECTBJIATh I'PAAMEHTHIN CIyCK B 3aJladaX ONTHUMM3ALUH, OLEHUBATh
KPUTEPUHU OCTAHOBKH IPOLECCA B TPAJUEHTHOM CITYCKE.

3HaTh:
- (yHIaMeHTalbHBIE TOHATHUS JIMHEWHOW anreOpbl, HMCMHOJb3yEMbIE st
npeaBapuTeIbHON 00padOTKH, MpeoOpa30BaHMs U BAJIUIALIMK TaAHHBIX;



- CI)YHI[aMeHTaHBHBIC IOHATHA TCOPUMU BCPOATHOCTU U CTATUCTUKH,

HCIIOJIB3YyCMBIC IJIA KJ'IaCCI/I(l)I/IKaHI/II/I JAaHHBIX
- (bYHI[aMeHTaJIBHBIC IMOHATHUA MATCMATHYCCKOI'0 aHalin3a, HUCIIOJIb3YCMbIC

IS IIPOTHO3UPOBAHUA K OIITUMHU3AIIUU.

Baanern:
- HaBBIKAMHU TEOPETUYECKOTO M SKCHEPUMEHTAIBHOTO HCCIEIOBAaHUS

00BEKTOB

npodeCCUOHANLHON JIEATEIbHOCTH, B TOM YMCJI€ B HOBOM WJIM HE3HAKOMOM
Cpele U B MEXIUCIUITIMHAPHOM KOHTEKCTE;

- HaABBIKOM UCIIOJIb30BaHUSl CHCIMATU3UPOBAHHBIX OMOMUOTEK s3bIKa
nporpammupoBanus Python st BeImosmHeHUs onepaiuii BeICIe MaTEMaTHUKH.

3. O06beM TUCIMIUTAHBI (MOTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCHUIUIAHBI (MOAYJIA).

OO6mast TpyInOEMKOCTh AUCIUIUIMHBI (MOIyJis) coctaBiser 9 3.e. (324
aKaJeMHUYeCKUX daca(oB).

3.2. OOvem mucuuIIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyyaronuxcst €  MENarorM4yecKUMM  paboTHMKaMu W (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluyd 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIIOBUSX,
IIPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KommuectBo yacos
Tum yaeOHbIX 3aHATHH Cemectp
Bcero

Nel | Ne2

KonrakTHas pabora rmpy npoBeieHNN Y4eOHBIX 3aHSATHH (BCETO): 64 32 32
B toMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 32 16 16

3aHsATHSI CEMUHAPCKOTO THIIA 32 16 16

3.3. O6beM auCIUIUIMHBL (MOAYJsA) B (OpME CaMOCTOSITENIbHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OOydYaroIMXCA C
NeAarorndecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aiu
o0pa3oBaTeNpbHOM MPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMPH MPOBEIACHHUH
IIPOMEKYTOUHOM aTTecTaluu coctapisier 260 akageMuyeckux yaca (0B).

3.4. Ilpu oOy4yeHuu Mo UHAUBUAYAJILHOMY Y4EOHOMY ILJIaHY, B TOM YHCIIE IIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOoThl 00yYaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydYaIOIMUXCS C MEAArorudecKuMu pabOTHUKAMH U (WJTH)




JIMaMu, IPUBJICKACMbIMU K pCaIM3aluu O6p330BaTCJ'H)HOI71 IMporpaMmMbl Ha MHBIX
YCJIOBUAX, IIPU IMTPOBECACHUN HpOMe)KYTO‘IHOﬁ arTeCcTanuu.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIIA).

4.1. 3aHATHA TEKOIUOHHOTO THUIIA.

y TemaTrka JIEKITMOHHBIX 3aHATHM / KPATKOE COJEPIKaHHE
/1

1 |BekrTopsl 1 TMHEHHBIC ONIEpaIluy HaJ HUMH.
PaccmartprBaeMbie BOTIPOCHI:

- TMHEWHBIC BEKTOPHBIC TPOCTPAHCTBA;

- 6a3uC B JMHEHHOM IIPOCTPAHCTRE;

- IPUMEPHI 3314, PEIIaeMbIX METOJaMH BEKTOPHOM aJlreOphI

2 |Marpuibl U ONIPeIeIIUTEIN.
PaccmaTprBaeMble BOTIPOCHI:

- IEHCTBUS C MAaTPUIIAMU;

- CAMHUYHBIC MATPUIIbI;

- HCBBIPOKACHHBIC MATPUIIBI;

- CHIOCOOBI BBIYHCIIEHHSI OOPATHOW MaTpHUIIbI

3 |Cucrtembl TUHEHHBIX anreOpandeckux ypaBHEHUI
PaccmarpuBaemble BOIPOCHI:
- MeToAbl pelieHust: MmeroA ['aycca, MaTpU4HbII METOL,

4 MHoxecTBa 1 OJIECMCHTAPHBIC OII€palluu HAd MHOXKCECTBAMMU.
PaCCManI/IBaeMBIC BOIPOCHI:

- MOIIIHOCTHh MHOXKCCTBA,

- CUCTHBIC U HCCUYCTHBIC MHOXXCCTBa

5 |AnreOpa BbICKa3bIBaHUH U OyJI€BBI (PYHKIIUH.
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- IPUMEHEHHE aNreOphl BRICKa3bIBAHMI B TEOPHH MHOXKECTB;
- IOHATHUE O IIpCaAKaTax.

6 |DneMeHTH KOMOMHATOPUKH.

PaCCManI/IBaeMBIC BOIPOCHI:

- (hOpMyJIBI ¥ IPUHINTIEI KOMOMHATOPHKH;

- COUYCTaHus, Pa3MCIICHU U ICPCCTAHOBKHU 0e3 HOBTOpeHI/Iﬁ " C MIOBTOPCHUAMU

7 |Teopus rpados.

PaccmarprBaeMble BOIIPOCHL:

- OCHOBHBIE ITOHATHS U CIIOCOOBI 3a1aHus rpados;
- IepeBbsl, XapaKTepH3aLys IepeBa;

- KpaTyaiimue myTH B rpadax.

8 |lIpemen mociiemoBaTEILHOCTH U Mpeen (PyHKITUH.
PaCCManI/IBaeMI)IC BOIPOCHI:

- OIIPpCACIICHUEC TIpeaciia ‘lI/ICJIOBOﬁ OCJICA0BATCIIBHOCTHU,

- kputepuit KommcexoanMocTH mocie1oBaTeIbHOCTH;

- IPE/IEN U HENPEPBIBHOCTD (DYHKIUH;

- CBOWMCTBA M BOIIPOCHI CYILIECTBOBaHMS npejea QyHKIUH;

- HCKOTOPKBIC 3aME€YATCIIbHBIC ITPCIACIIbI.

9 |[IpousBonnas u nuddepeHua.
PaccmarpuBaembie BONPOCHL:




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

/T
- OCHOBHBIC 3aKOHBI TU(PepeHINPOBAHNS;
- IPOU3BO/IHBIC BBICIIHX IIOPSIIKOB;
- KacaTeJbHas U TeOMETPHYECKUI CMBICI TPOU3BOJHON 1 U depeHnmana;
- YCIIOBHSI MOHOTOHHOCTH ¥ BHYTPEHHETO SKCTPEeMyMa (pyHKIINH.
10 |IIepBooOpa3Has.

PaccmatpuBaeMble BOTIPOCHL:

- OIIpeJIeJICHNE UHTETpajla ¥ ONMCaHNuEe MHOXKECTBA HHTETPUPYEMBIX (DYHKIIHIH;
- OIPEZIETICHHBII U HEOPEAEIICHHBIM NHTErpal;

- HEKOTOPbIE TEOMETPHUECKHE U PU3UIECKUE ITPUIIOKEHNS HHTETpaa.

11

HenpepsiBabIC DyHKITHH.
PaccmaTpuBaemble BOTIPOCH:

- CBOHTCBa HENPEPHIBHBIX (DYHKITHIA;

- TOYKH pa3pbiBa U 9KpCTPeMyMbl QyHKIN;
- Teopema Pepma.

12

@YHKIMN MHOTUX [IEPEMEHHBIX.

PaccmaTpuBaemble BOIIPOCHI:

- IPeZeN U HETPEPBIBHOCTD;

- OKCTPEMYMBI (DYHKIIMH MHOTHX ITEPEMEHHBIX, YCIOBHBIH SKCTPEMYM;

- KacaTeJbHasl INIOCKOCTh 1 HOPMaJIbHBIH BEKTOP;

- YaCTHbIE IPON3BOTHBIE U TPA/INCHT;

- YUCJIEHHBIE METO/Ibl ONITUMH3ALINH, 3a/1a4 MUHUMH3ALNY 3HaYeHUH QYHKIIHH.

13

Hauanbnbie cBeneHus o psgax.

PaccmarpuBaeMbie BOTIPOCHI:

- YUCJIOBBIC U (PYHKIIMOHAIIBHBIC PS/IbI;

- CXOJIMMOCTh U CYMMHPOBAHHUE PSIJIOB;

- TpuroHomerpudeckue paasl Dypee u npeodpazopanne Oypre

14

Knaccudukanmst coObITHIA.

PaccmaTprBaeMbie BOITPOCHL:

- BBIYUCIIEHHME BEPOSITHOCTH COOBITHIA;

- YCIIOBHAS BEPOSATHOCTH U HE3ABUCUMOCTh COOBITHIA;

- (hopMyia MOTHOW BEPOSITHOCTH;

- Teopema baiieca

- IUCKPETHBIC U HENPEPHIBHBIE CIIyYaliHble BEJIUYMHBI,

- YHCIIOBBIC XaPaKTEPUCTHKY TUCKPETHBIX CIYYANHBIX BETUYHH.

15

Marematnueckoe OXKUIAHHUEC U JUCTICPCHUA.
PaccmaTprBaeMble BOTIPOCH:

- 3aKOHBI PACIPE/ICIICHHs CTYYalHbIX BETHUYMH;

- HOPMAJILHOE pacIpeeieHue;

- MHOFOMepHLIe CJ'Iy‘{aﬁHbIe BCJIMYUHBI;

- 3aKOH OOJIBIINX YHMCEIL.

16

Bri6opounbie XapakTepucTUKU U 3()(HEKTUBHOCTH OLEHOK.
PaccmarpuBaembie BONPOCHL:

- TOYEYHBIE OLICHKHU MAPaMETPOB PACIIPEAEICHUS U UX CBOWCTBA;

- M€TOJ MOMCHTOB,

- MCTOJ MaKCHMAJIbHOI'O HpaB,HOHO,HO6I/I$I;

- BLI60p BCJIMYMHBI JOBEPUTCIBHOI'O MHTCPBAJIA,

- 00I1IMe PUHILIMUIIBI TPOBEPKH CTATUCTUUECKUX HITOTES;

- IOHATHE O KOPPETSLMOHHOM 3aBUCUMOCTH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.




JlabopaTopHbIie pabOTHI

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

OcHOBBI MpOrpaMMHUpPOBaHUsl Ha si3bike Python.
B PE3YyIbTATE BBINTOJTHCHU J'Ia60paTOpHI)IX pa60T CTYACHTDI ITOBTOPAIOT OCHOBLI IIPOTPAMMUPOBAHMS HA
s3pIke Python, cuHTaKcHUC s13bIKa TPOrpaMMHUPOBaHUSL, BCTPOSHHBIE (PYHKIIWH, THITBI U CTPYKTYPHI JaHHBIX.

OCHOBBI IPOTPaMMUPOBaHUs Ha s3bIKe Python.
B pe3ysbTarte BBIIOIHEHUS JJa0OPATOPHBIX PA0OT CTYICHTHI 3HAKOMSTCS CO CIICIHATH3HPOBAHHBIMU
6ubmmoTexamu s3p1ka Python myst HaydHBIX pacyeToB U aHATH3a TaHHBIX

BekTopsl u TuHENHbIE Onlepaluy HaJ HUMH.

B pesynbrarte BRIIOTHEHHUS Ta00PaTOPHBIX Pa0OT CTYIEHTHI IMIOTYyYalOT HABBIKK PAOOTHI C THHEHHBIMI
HabOpaMU TaHHBIX U OIepAIMsIMA HaJl HUMH C IIOMOIIBIO CICIHATH3UPOBaHHON Onbmmorekn NumPy
s3b1ka Python

ManI/ILUpI " onepanu HaJl HUMH.
B pesynbrate BhINOIHEHHS TA0OPATOPHBIX pa0OT CTYIEHTHI TOJIYYaOT HABBIKK Pa0OThI C MATPUIIAMH U
orepanusMHU HaJl HUMU C TIOMOIIBIO ClIelMaTu3upoBaHHoi onbmroTekn NumPy si3pika Python

BekTopsbl u TMHENHbIE Onlepaluy HaJ HUMH.

B pesynbrarte BRIIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYAEHTHI IIOTYyYalOT HABBIKM pAaOOTHI C TMHEHHBIME
Ha60paMI/I JAaHHBIX, onepanusaMi Hal HUMU C TIOMOIIbIO CHeHHaﬂHBHpOBaHHOﬁ 6I/I6J'H/IOT€KI/I SCIPy SA3BbIKA
Python

ManI/II_UpI " onepanu HaJl HUMH.
B pesynbrate BhIOIHEHHS 1a00PATOPHBIX PA0OT CTYIEHTHI MOIYYatOT HABBIKK PaOOTHI C MATPUIIAMH U
ornepanusMU HaJl HUIMH C TIOMOIIBIO CIIeNMaTU3UpOBaHHOM OnbnroTekn SciPy si3pika Python

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHM
B pesynbTaTe BBITOTHEHHS Ja00paTOPHBIX PAOOT CTYACHTHI MOTYYarOT HABBIK PEIICHNS CHCTEM JIMHEHHBIX
YpaBHEHHH ¢ TIOMOIIBIO CIICIHATI3NpOBaHHON OnbmmoTekn SciPy si3pika Python

[TpousBoaHas u auddepenHmnman

B pesynbrate BhIOIHEHHS 1a0OPATOPHBIX PAOOT CTYIEHTHI OTYYarOT HaBBIKH AU (HEepeHINPOBAHUS
(YHKIMI OZJHOTO M HECKOJIBKMX apTyMEHTOB C TIOMOIIBIO CIIENMATM3UPOBAHHOM OnOmoTekn SymPy
si3pika Python

[TepBooOpa3Has u onpeeIeHHbI HHTErpall

B pesyunpTaTe BBITOTHEHHS Ja00paTOPHBIX PAOOT CTYACHTHI MOIYyYarOT HAaBBIKH PabOTHI BEIYHUCICHUS
OIIpe/ICNICHHBIX HHTETPAIOB (DYHKIMIA OHOTO U HECKOJIBKUX apTYMEHTOB C TOMOILBIO
crenraIn3upoBanHoi 6nbnmmoreku SciPy s3pika Python

10

DkcTpeMyM QyHKINN

B pesynbTate BhIMOMHEHHS 1a00PaTOPHBIX PAOOT CTYACHTHI MOTYYAOT HABBIKH MUHHMH3AIHN U
ONTUMH3AIKMH QYHKIHMI OJHOTO M HECKOJIIBKHX apryMEHTOB C TIOMOIIBIO CIICIIHATH3HPOBAHHOI
oubmmotexu SciPy s3bika Python

11

YwucnoBsie U QYHKITMOHATBHBIC PSJIBL.
B pesyunbTaTe BBITOMHEHHS Ja00paTOPHBIX PAOOT CTYACHTHI MOJTYYarOT HABBIKH BBITOTHECHHS
npeodpazoBanus Pypre ¢ MOMOIIBIO CIENHAN3NPOBAaHHOM OnbImoTexu SciPy si3pika Python

12

YucnoBbie U GYHKIIMOHATBHBIC PSJIBI.
B pesynbrarte BRIIOIHEHUS Ta0OPATOPHBIX PA0OT CTYICHTHI IMTOYYAIOT HABBIKU BBHITIOJTHEHUS
npeodpazoBanusi Dypbe ¢ MOMOIIBIO CICIUATN3UPOBAHHOMN OnOIHoTeKu Pandas si3bika Python

13

Busyanusanus JaHHBIX.

B pesynbrate BbINOIHEHHS TA0OPATOPHBIX pa0OT CTYIEHTHI MOJIYyYA0T HABBIKH OTOOPaXKEHNUS IAaHHBIX,
MMOCTPOCHMS IPaMKOB U AUArPaMM C TIOMOIIIBIO CIICHHATH3UPOBAHHOM OrbmoTekn Matplotlib si3pika
Python

4.3. CamocrosiTenbHas padoTa 00yJarOIInXCs.




Bun camocrositenbHO#M paboTh

/T
1 |M3ydeHne peKOMEHI0BAaHHOM JIUTEPATYPHI.
2 |[ToaroroBka k 1aGOpaTOpPHBIM pabOTaM.
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTAlNH.
4 | IloaroToBKa K TEKyIeMy KOHTPOJIIO.

5. lIlepeuenb wu3NaHMI, KOTOpPbIE PEKOMEHAYETCS UCIIOIb30BaTh IPHU

OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

TEOMETPHUH U TUHEHHOH ayireOphl : yueOHUK
st By30B / J1. B. bexnemures. — 20-e u3.,
ctep. — Cankr-IlerepOypr : Jlans, 2024. —

448 c. — ISBN 978-5-507-49779-9. —
Tekcr : 2IeKTpOHHBIN

Ne
y bubnuorpaduueckoe onucanue Mecro nocryna
n/n
1 bexnemuies, /1. B. Kypc ananutudeckoi https://e.Janbook.com/book/402917 (nara

obpamenus: 10.04.2025)

Jlusmmn, K. U. Kypc nuneiinoit anreGps! 1
anagutuieckoit reomerpuu / K. Y. JIupmmi.
— 3-e u3n., crep. — Cankr-IletepOypr :
Jlans, 2023. — 508 ¢. — ISBN 978-5-8114-
9487-3. — TekcT : 2NeKTPOHHBIH

https://e.lanbook.com/book/324380 (nara
obparmenus: 10.04.2025)

[Toctuuko, M. M. Jluneitnas anredpa :
yuebHoe nocobue / M. M. IlocTHHKOB. — 3-¢€
u3n.,uctp. — Cankt-IletepOypr : Jlans,
2022. — 400 c. — ISBN 978-5-8114-0890-0.
— TeKCT : PIeKTPOHHBIN

https://e.lanbook.com/book/210350 (gara
obpamenus: 10.04.2025)

lNannuesa, A. B. /luckpeTHass MaTeMaTHKa :
yuebHoe nocobue aiis By30B / A. B.
laanuesa, A. B. N'aanueB. — 2-e u3j., cTep.
— Canxr-IletrepOypr : Jlanp, 2024. — 160 c.
— ISBN 978-5-507-49204-6. — TexkcrT :
3JIEKTPOHHBIN

https://e.lanbook.com/book/382370 (nara
obpamenus: 10.04.2025)

Kynpssues, JI. JI. Kpatkuii kypc
MaTeMaTudeckoro aHanumza. T. 1.
JuddepeHnnanbHoe U HHTETPATbHOE
UCUHUCIIEHUS PYHKIUI OHOM NepeMeHHOM.
Psinpr: Yuebnuk / Kynpsisues JIL ., - 4-¢ u3.
- Mocksa :®1IBMATIJIUT, 2015. - 444 c.:
ISBN 978-5-9221-1585-8. - Tekcr :
3JIEKTPOHHBIN

https://znanium.com/catalog/product/854332
(mata obpamenwst: 10.04.2025)




6 KynapsiBues, JI. 1. Kpatkwuii kypc https://znanium.com/catalog/product/944781
MaTeMaTH4ecKoro aHanusa. T. 2. (mara obpamenus: 10.04.2025)
JuddepeHnmransHoe U HHTETPATLHOES
UCUMCIICHUS (PYHKIIMM MHOTUX MIEPEMEHHBIX.
I"apmonnueckwmii ananus / Kyapssues JI. /1., -
3-e m3a. - Mocksa :®@U3MATIIUT, 2003. -
424 c.: ISBN 5-9221-0185-4. - Tekcr :

AJIEKTPOHHBIN
7 | bype, B. M. Teopus BeposTHOCTEN U https://e.lanbook.com/book/211250 (nara
MaTeMaTHYecKasi CTATUCTHKA : ydeOnuk / B, | oOpamenus: 10.04.2025)

M. Bype, E. M. [lapuinna. — CaHkT-
[TerepOypr : Jlanp, 2022. — 416 ¢. — ISBN
978-5-8114-1508-3. — TeKcCT : 31EeKTPOHHBIH

6. IlepeuyeHb COBpPEMEHHBIX MNPOPECCHOHAIBHBIX 0a3 JaHHBIX U
UH(GOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IMPHU
OCBOCHHMH JTUCLUUILIUHBI (MOIYJIs).

- Hayuno-texuuueckas o6uoimoreka PYT (MUUT) (http://library.miit.ru);

-  HWudopmammonnsiii mopran Hayunas snexTpoHHas OubOinoTeka
eLIBRARY.RU (www.elibrary.ru );

- O6pazoBarenpHas miaTdopma «FOpait» (https://urait.ru/);

- DIEeKTPOHHO-0MOIMOTeUHAS cucteMa  u3AaTtenbcTBa  «JlaHb»
(http://e.lanbook.com/);

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
POrpaMMHOTO OOECIICYCHHUsSI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsI OCBOCHUSI TUCITUTIIIUHBI (MOIYJIs).

[TpuxiagHOE MporpaMMHOE OOecTIeueHIE

Bbpay3zep Microsoft Internet Explorer unu ero ananoru

[Taket oducubix nporpamm Microsoft Office unm ero ananoru
Cpena paszpadotku PyCharm Community Edition

8. Ommcanne MaTepUaTbHO-TEXHUYECKOW 0aspl, HEOOXOAMMOW st
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MIPOIIecca Mo TUCIHUILTAHE (MOIYJIIO).

VY4eOHble ayIUTOpUU ISl MPOBEIEHUS Y4YEOHBIX 3aHATUH, OCHAILlEHHBIC
KOMIIBIOTEPHON TEXHUKON 1 HaOopaMu JIEMOHCTPALIMOHHOTO 000pY10BaHUSI.

Jnsa nmabopaTopHbIX pabOT — HajgUM4duWe TMEPCOHAIBHBIX KOMIBIOTEPOB
BBIYMCIIUTEIBHOTO KJlacca.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:



3auer B 1 cemectpe.
DK3aMEH BO 2 CEMECTPE.

10. OueHouHble MaTEpUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUH MPOMEKYTOUYHOM
aTTeCcTall, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aBeqyroni kadenpoit, T01EHT, K.H.

kadeaps! «L{udpoBsie TexHOTOTHH

VIIPABJICHUS TPAHCTIOPTHBIMU

IIpoLeccaMm» B.E. HyroBnu

CTapIlUi MpenoiaBareib Kapeapbl
«IudpoBble TEXHOTOTUU YIPABICHUS

TPAHCIIOPTHBIMU ITPOLIECCAMI) E.A. 3amaHoB
CornacoBaHo:
3aenytromuii kadenpoi ITYTII B.E. HyroBuu

[Ipencenarens yueOHO-METOIUUECKOM
KOMHCCUH H.A. AunpusHoBa



