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Pabouast mporpamma ozobpeHa Ha 2025/2026 yueGHbI TOf,
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1. INTAHUPYEMBIE PE3YJbBTATbBI OBYYEHUSA 11O JUCHHUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C IITAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMSA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

Hacrosimas pabovast mporpaMma AMCHUIUIMHBI yCTaHABIUBACT TPEOOBAHUS K 3HAHUSAM H
YMEHHSM CTY/ICHTA, a TAK)KE OMpeIeliAeT CoJepKaHnue U BUIbI Y4EOHBIX 3aHATUN U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBHUH C:

» CaMOCTOSTEeILHO yCTaHABIMBaeMbIM oOpa3oBareibHbIM cTanaapToMm (CYOC 3++) mo
HAIpPaBJICHUIO NOArOTOBKM (ypoBeHb Maructparypsl):01.04.02 «IlpuknanHas maremaTtvka u
nH(popMaTUKa;

* OcHOBHOH mpodeccuoHaTbHONH 00pa30BaTENbHON MPOTrPaMMON IO HAIPABJICHUIO
noarotoku 01.04.02 «[Ipukitagnas MaremMaTrka 1 ”HGOPMATHKAY;

* YuebubM tanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 01.04.02
«IIpuknagHas MmareMaTuka U ”HGOPMATUKAY.

[lpy  ocBOEHMM  AMCUMIUIMHBI  IUIAHUpYeTCs  (OPMHUPOBAaHHWE  KOMIICTCHIWH,
npexycmorpeHHbix OIIOIT nHa ocnoBe CYOC 3++ no HampasieHuto noarotoku 01.04.02
«[Ipuknannas maTremaTuka 1 ”HGOpMaTHKa» (YpPOBEHb MarucTpaTypbl)

Kon xommerenuin ®opMyJIMPOBKA KOMIIETEHIIHH
no CYOC 3++
YHuBepcajibHble KOMIIETEHIIMU COOCTBEHHbIE
Crnioco0eH ocyIecTBIATh KPUTHUECKUN aHAIN3 TPOOIEMHBIX
CUTyaIuii Ha OCHOBE CHUCTEMHOTI0 MOX0/1a, BEIpA0aThIBaTh CTPATETHUIO
VKC-1 JIEUCTBUN C UCTI0JIb30BAHUEM MEKIUCITUIIIIMHAPHOIO MOJIX0/4,
(01.04.02) (GhopMyIUpOBaTh BHIBOJIBI, a/ICKBATHBIE TIOJYYEHHBIM PE3yiIbTaTaMm,
MIPOBOAMTH MIPOTHO3UPOBAHHE, CTABUTH UCCIIEIOBATEIBLCKUE 3a]a41 U
BEIOMpATh MMYTH WX JOCTHKCHHUS
VKC-2 CHOCO6€HUy1'IpaBJ'I}ITB MPOEKTOM Ha BCEX 3Tarax ero KU3HEHHOTO
(01.04.02) LIMKJIa, IEHCTBOBATh B HECTAHIAPTHBIX CUTYyAIUsAX, HECTH COLUATILHYIO
Y ATUYECKYIO0 OTBETCTBEHHOCTD 3a MPUHATHIE PELICHUS
IIpodeccnonajibHble KOMIIETEHINH COOCTBEHHbIE
[IKC-4 .
(01.04.02/31 Cnioco0eH coCTaBIATh OMUCAHUS MPOBOJIUMBIX UCCIICOBAHUN U
MaTeMATHIECKOE pa3zpabaThIBaEMBbIX MTPOEKTOB, CTPYKTYPHPOBATH JaHHbIE A
COCTaBIIEHUS OTYETOB, 0030POB U APYTOi TEXHUYECKON JOKYMEHTAIIH
MOJIETTUPOBAHUE)

JUia KaTeropuil «3HaTb, yYMETb, BIAACTH» IIAHUPYETCS IOCTH)KEHHUE PE3YJIbTaTOB
oOyuenus (PO), BHoOCAIMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaAg B (opmMupoBaHHE
KOMIIETEHIIUH, TPeTyCMOTPEHHBIX OCHOBHOM MTpodecCHoHaIbHOM 00pa30BaTeIbHON MPOrpaMMoit
(Tabm. 1).



Tadoauna 1. Uaaukatopel 1OCTHXKEHUS KOMIIETEHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyaupoBka

Nuaukaropsbl

®opMbI U MeTO/IbI 00yUeHHUs, CIIOCOOCTBYIONIHE
(GopMHupoBaHMIO M PA3BUTHIO KOMIIETCHIIHHT

YKC-1

(01.04.02)

Crnioco0eH ocyIIecTBIATh
KPUTHUYECKHUI aHaTN3 TIPOOIEMHBIX
CUTyallMii Ha OCHOBE CHCTEMHOIO
M0JIX0/1a, BBIPaOaTHIBATh
CTpaTEeruio ICUCTBUM C
MCIOJIb30BaHUEM
MEXIUCHUIIIMHAPHOTO MOAX0/a,
(hOopMyJIHPOBATH BBHIBOJIHI,
a/IeKBaTHBIC TIOTyYEHHBIM
pe3yJsibTataM, IMPOBOIUTH
MIPOTHO3HPOBAHUE, CTABUTh
HCCJICIOBATEIILCKHE 3a/1a49U
BBIOMpATh MYTU MX JOCTHUKCHHUSI

3HATD

- METO/IbI BBISIBIICHUS U PEIICHUS TPOOIEMHON
CUTyaluu

- METOJbI CHCTEMHOI'O U KPUTHYECKOT'O aHAJIN3a
YMETDH

- IPUMEHATH METObl CACTEMHOT'O U KPUTHYECKOTO
aHaM3a JJIs petieHust MPoOIeMHbBIX CUTYyaIUi

- pa3pabaThIBaTh CTPATETHIO JCHCTBUMA, TPHHUMATH
KOHKPETHBIE PEILICHHUS IS €€ peain3aluu
BJIIAJIETDH

- METOJMKAaMH [IOCTAHOBKH LEJIH, OIIPEIEIICHUS
Croco0O0B ee JOCTUKEHUS, pa3padOTKU CTpaTeTuid
NEUCTBUHI

- METOJIO0JIOTUEN CUCTEMHOI'O U KPUTUYECKOTO aHaju3a
POOJIEMHBIX CUTYalul

Jlekuuu

CemuHapbl

JlaGopaTtopHbie padoThI

CamocrosiTesibHas padoTa

AKTHBHbIE 1 HHTEPAKTUBHBbIE (POPMBI (METObI)
0o0yueHus:

o0Cy’KJIeHUE MPAKTUYECKUX IPUMEPOB Ha JIEKLHUAX U
ceMHUHapax

YKC-2

(01.04.02)

Cniocob6eH yrpaBisiTh TPOEKTOM Ha
BCEX ATamnax ero >KU3HEHHOTO
IUKJIa, IEHCTBOBATh B
HECTaHJAPTHBIX CUTYyAIUsIX, HECTH
COIMAIBHYIO M 3TUYECKYIO
OTBETCTBEHHOCTH 32 MPUHSATHIC
perieHus

3HATb

- METO/IbI pa3pabOTKU U YIPaBICHUS MPOCKTAMHU

- 9TaIbl )KU3HEHHOTO LIMKJIA IIPOEKTA, €ro pa3paboTKu U
peanu3anuu

YMETb

- O0BSICHUTB 11eTH U CHOPMYIMPOBATH 334a4H,
CBsI3aHHBIE C MTOATOTOBKON U peain3anueil mpoekTa

- YIIPaBIATh MPOEKTOM Ha BCEX 3Talax ero >KU3HEHHOTO
[IUKJIa, B TOM YHUCIIE B HECTAHJIAPTHBIX CUTYAIUSIX

- pa3pabaTbIBaTh IPOEKT, ONPEAETATH LIEJIEeBbIe ITAlbI,
OCHOBHbIE HaIlpaBJIeHUs padoT

BJIAZIETH

- METO/IMKaMH pa3pabOTKU U YIPaBJICHUS TPOEKTOM

- METOZIaMHU OLIEHKU NOTPEOHOCTH B pecypcax u

3¢ (PEKTUBHOCTH MPOEKTA, B TOM YUCIIE €TO
HKOJIOTHUECKOM U COIMATIbHON 3HAUUMOCTH

Jlekuuu

CeMuHapsbl

JlabopaTopHbie padoThl

CamocrositeibHas padora

AKTHBHBIE M1 HHTEPaAKTHBHbIE (popMBbI (METOBI)
o0yueHus:

o0cy’KJIeHUE MPAKTUYECKUX TPUMEPOB Ha JIEKLIUAX U
ceMHUHapax




1

[IKC-4

(01.04.02/31 MaremaTuieckoe
MOJICJIUPOBAHNE)

CriocoGeH coCTaBIATh ONMUCAHUS
MIPOBOJIUMBIX MCCIIEIOBAHUN U
pa3pabaTbIBaeMbIX POCKTOB,
CTPYKTYpPUPOBATh JaHHbBIC JJIs
COCTaBJICHUS OTYETOB, 0030POB U
JIPYro TEXHUYECKON
JOKYMEHTAlUU

YMETD
- CTPYKTYPHUPOBAThH JJAHHBIE JIJIsi COCTaBJICHUSI OTUETOB,
0030pOB U APYroi TEXHUYECKON JOKYMEHTAIlu!

Jleknun

CemuHapsbl

JlabopaTopHbie padoThI

CamocTrosiTesibHast padoTa

AKTHBHbIE M1 HHTEPAaKTHBHBbIE (PopMBbI (METObI)
o0yyeHusi:

00CyX/IeHUE MIPAKTHUECKUX IPUMEPOB HA JICKIUAX U
CEMHUHapax




2. MECTO JUCIMIIYIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Jucrunmmaa BxomuT B Onok bl «/lucummmuuber  (Momynm)»  oOpa3oBaTenbHOM
nporpaMMbel  Maructpatrypbl no HanpasieHuto 01.04.02 «IlpuknagHas wMareMaTuka U
nH(popMaTHKaY.

W3ydyeHne AMCHMIUIMHBI MPEANOIaraeT MpeIBAPUTEIILHOE OCBOCHHUE CIEAYIOIINX
JUCIUIUIAH Y4eOHOr O TUIaHa:

— MammuHHOoe 00yueHue;

— lHrennexTyaabHble CUCTEMBI.

N3ydenne TuCIMIUIMHBI HEOOXOIUMO ISl M3yUSHUS CIEAYIOMUX TUCIUILINH y4eOHOTO
IIaHa:

- Brimonnenue u 3amura BKP.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETCHLIUN C y4eTOM
Matpuiel  komneteHimit OIIOIl ans wanpaBnenuss (ypoBeHb Maructpatypsl): 01.04.02
[Tpuxnannas MmaTemMaTuka U HHGOpPMATHKA .



3. OBPBEM JJUCIIUIIJINHbI

OO6muit 00beM TUCITUILTMHBI COCTABIISIET 3 3aU€THBIC €IUHUIIBI(3.€.), 108 akageMuuecKkux
4acoB (81 ACTPOHOMHUYECKHI qac). B TOM qucIie:
1 cemectp — 3 3.e. (108 ak.u.).

Tabauna 2. O6bEM TUCHMILIUHBI 10 BUJIaM YUeOHBIX 3aHATHH (B aKaJJeMUYECKHX Yacax)

O0bem 1o cemecTpaM, akal. 4.
N KosnuecTBo ceMecTpOB 0CBOEHUS
Buabl yueOHo# padoThI
Bcero AU CIHUILINHBI

1
O0BeM QUCHUILUIHHEI 108 108
AynuTopHas padora* o4 54
Jlexumu (JI) 18 18
Cemunapsi (C) 18 18
JlabopaTtopHbie padoTs (JIP) 18 18
CamocrositeabHas padora (CP) o4 94
HpopainTKa y4eOHOro Marepuaa 505 205
JeKUUH
[ToaroroBka Kk ceMuHapam 2.25 2.25
IToaroroBka K J1abopaTopHBIM paboTam 10 10
[ToxroToBka K pyOe:KHOMY KOHTPOJIIO 9 9
Jlpyrue BUbI CaMOCTOSTEIHLHON pabOThI 30.5 30.5
Bua npoMeKyTO4YHOM aTTeCTALMU 3auér

*B TOM uHcle, B opMe MPaKTHUECKON TTOATOTOBKH



4. COAEPXAHUE JUCHUNJIUHBI, CTPYKTYPUPOBAHHOE IO MOJYJISIM YYEBHOM JUCHUIIJIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKUX NJIN ACTPOHOMHNYECKHUX YACOB U BUJIOB YYEBHbBIX

3AHATUIA
Tadauua 3. ConepkaHue NUCHUILUIUHbBI
AKTHBHBIE U
Buabl 3aHsTHIT®, Yachl HHTEPAKTHBHbIE (POPMBI Komnerenuun, Tekyluii KOHTPOJIb Pe3yJIbTATOB 00y4eHUs
TPOBe/IeHUS 3aHATHH 3aKpenJieHHbIe 32
Ne ni/m Tema (Ha3BaHMe) MOTY ISt .
P — Temoii (ko1 mo Cpox Banast
JI C JIP | CP op posene Yacel CYOC 3++) po DopmbI (mun/
3aHATHI (Henesin) MaKc)
1 cemecTp
o0CyKIeHue g;gsgimpﬂme 12/20
MPaKTUUECKHUX VKC-1, YKC-2, =
1 BBeznenue B OonblIve 1aHHBIE 6 6 8 18 HpUMEpOB Ha 12 IKC-4 6 E(})/S:;;}J{IL;H 6/10
JICKIUSIX ¥ CeMUHapax
HUTOIO: 18/30
o0CcyXIeHue J;;6600Tp], ?TOPHH@ 12/20
MPaKTUIECKUX VKC-1, YKC-2, -
2 Knactepusanus u perpeccust 6 6 8 18 IpHEepos Ha 12 [IKC-4 12 Eggemofjin 6/10
JIEKIUSAX ¥ CEeMUHApax I/IT(T)pF o: 18/30
o0CysKIeHne J;:g(?Tp::Toprle 3/5
3 BBenenne B Ki1accupUKAIHIIO 6 6 2 1g | MPaKTHACCKIX 12 YRC-1, YRC-2, 18 Py0exHbrit 21/35
IIPUMEPOB HA [IKC-4 KOHTPOIE
JIEKIUSIX U CeMUHapax ATOIO: S4/20
HUTOI'O 3a cemecTp 18 18 18 | 54 - 36 - - - 60/100

*B TOM uHcie, B GopMe NPAaKTHUECKON ITOATOTOBKH




Conep:kanue TUCHHUILUIMHBI, CTPYKTYPUMPOBAHHOE 10 TeMaM (MOXYJIsIM)

Ne,
u/n HaumeHoBanue MoayJisl, COJepPKAHUE Yacel
1 «BBenenne B 00J1b1IME TAHHLIE)
Jlekuuu 6
1.1 | I[TousaTHe GOJBIINX JAaHHBIX 2
1.2 | XpaHeHue, U3BICUCHUE U BU3yAIU3alUs JAHHBIX 2
13 I1O st anayM3a GOJBITUX JaHHBIX. AHATUTHYCCKUE TIATHOPMBI. SI3bIKH >
BH3YaJIbHOT'O MOJICTTUPOBAHUS
CeMuHapsbl 6
Cl1.1 | OuncTKa JaHHBIX 2
Cl1.2 | Buzyanuzanusi JaHHbBIX 2
C1.3 | BusyasibHOE MOICIMPOBAHUE aHAIM3a OOJIBIIUX JIAHHBIX 2
JlabopaTopHblie padoThl 8
JIP1.1 | ®opmbl npeaCTaBACHUS JaHHBIX, TUILI U BUJIbI JAHHBIX. 4
JIP1.2 | [IporpamMHOe oOecrieueHue Jyisi aHajin3a O0JIbIINX JAHHBIX 4
CamocrosiTesibHasi padoTa 18
CP1.1 | [IpopaboTka yueOHOro MarepHaa JEKIHM 0.75
CP1.2 | IloaroroBka K cEeMUHapam 0.75
CP1.3 | [ToaroroBka K 1abopaTOpHBIM paboTam 4
CP1.4 | TloaroroBka K pyOeXHOMY KOHTPOJIIIO 3
CP1.5 | pyrue BUabl CAMOCTOSITEIBHON pabOThI 9.5
2 «Knacrepuszanus u perpeccusp)
Jlekuun 6
2.1 | Knacrepusanusi: OCHOBHBIE MIOHSTHS, ITOCTAHOBKA 337291, METPUKH 2
2.2 | Knactepu3anus: airOpuTMbI M MEPhI Ka4yeCTBa 2
2.3 | Perpeccusi u e€ MeTOIBI 2
Cemunaps! 6
C2.1 | MeToibl HEpapXUIECKOM KIacTepHu3alluu 2
C2.2 | MeToabl BEpOSITHOCTHON KIIACTEPU3ALUU 2
C2.3 | IIporHo3upoBaHue TaHHBIX 2
JlabopaTopHbie padoThl 8
JIP2.1 | Uepapxuueckasi ¥ BEpOSITHOCTHAs KJIacTepU3alus 4
JIP2.2 | BrinonHEeHHE PErpecCHOHHOr0 aHaIn3a 4
CamocrositenbHast padora 18
CP2.1 | [IpopaboTka yueOHOro MarepHasa JEKIHM 0.75
CP2.2 | [loarotoBka K ceMHHapam 0.75
CP2.3 | TToaroroBka K JJabOpaTOpHbIM paboTam 4
CP2.4 | [loarotroBka K py0exHOMY KOHTPOJIIO 3
CP2.5 | Ipyrue BUibl CAMOCTOSATENBHOM paboThI 9.5
3 «BBenenne B Kiaccupuranuoy»
Jlekuun 6
3.1 | Kiaccudukanus u e€ MeTosl 2
3.2 | [loHsiTHE acCOIMATUBHBIX MPABUII 2
3.3 | [IpumeHeHHE CTPYKTYPHI JIepeBa peIeHUH IS 3a/1a49 KJIaCCU(PUKAIINN 2
Cemunapsl 6
C3.1 | Meron Ommxkaimmx cocenei 2
[TocTpoeHne acCOMAaTUBHBIX MTPABHII 2
[TocTpoeHme CTPYKTYPHI IEPEBHEB PEIICHUN 2
JlabopaTopHbie padoThl 2
JIP3.1 | IlpuMeHeHue anropuTMOB Kiaccu(UKauu 2

10




CamocTosiTesibHasi padoTa 18
CP3.1 | [IpopaboTka yueOHOT0 MaTepuaa JCKIHi 0.75
CP3.2 | [loaroToBka K ceMHHapam 0.75
CP3.3 | [loaroToBka K J1abOpaToOpHBIM paboTam 2
CP3.4 | IToaroroBka K pyOeXHOMY KOHTPOJIIO 3
CP3.5 | lpyrue Buabl CaMOCTOSITEIIHHOW pabOThI 11.5

11




5.

YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSTEJbHON
PABOTBI CTYJAEHTOB

CamocrosiTensHas paboTa CTYJAEHTOB IO JAUCIHUIUIMHE 00ECTICUMBACTCS CICAYIONUMHU YUeOHO-
METOAMYECKUMHU MaTEepUaIaMHU:

1
2.

3.

5.

Pabouas nporpamma JTMCHUTUIHHBI.

Y4eOHast nuTepaTypa U JOMOJIHUTENbHBIE Matepuanbl [Pazmen 7 Pabodeit mporpammbl
JUACIUIUIUHBI .

[lepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOW cetn  «MHTepHET»
[Pazgen 8 PabGoueli mporpaMMbl TUCIMIUIMHEI |.

Meronudeckue ykazaHusi JUiss OOYYarOIIUXCS MO OCBOCHHIO TUCHUIUMHBEI [Pazmen 9
Paboueii mporpamMmbl JUCHUIUIMHBI], 00€CleYMBAIOUINE CAMOCTOATEIbHYIO pPaboTy
CTyJIeHTa TpPU TMOATOTOBKE K Yy4YEeOHBIM 3aHSITHSIM, BBIIOJHEHUU IOMAIIHHX pabdoT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUATHSAM U aTTECTALUSAM.

KomnexkT nHAMBUTyaIbHbBIX 3a/IaHH.

CTyneHThl MOJyYaroT JOCTYIl K YKa3aHHbBIM MaTepuallaM HadyuHasg C MEPBOrO 3aHATHS 10
NUCLUIIINHE.
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6. ®OHJI OILIEHOYHBIX CPEJCTB /I TIPOBEJEHUS TEKYIIEIO
KOHTPOJISI U TPOMEXYTOYHON ATTECTALIIMU CTYAEHTOB MO
TACIHATIIAHE

@®onn  onenounbix cpeacts (POC) nmns mpoBeneHUs TEKYLIETO KOHTPOJIA U
IPOMEKYTOUHOM aTTecTalMM OOy4YaroLMXCs MO0 AMCUUIUIMHE Oa3upyercss Ha IepedHe
KOMIIETEHIIMI C yKa3aHUEM ATaIoB WX (DOPMUPOBAHMS B IPOIECCE OCBOCHUSI 00pa30oBaTeIbHOM
nporpammbl  (pazzmen 1). @OC obecneynBaeT OOBEKTHUBHBIM KOHTPOJIb JOCTHIKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHU S, 3alJIAHUPOBAHHBIX JJIs1 JUCLUILINHBI.

®OC BkIIOYAET B ceOsi:

— IepeyeHb KOMIIETEHLMH C yKa3aHUEM 3TanoB UX (OPMUPOBAHMS B IPOLECCE OCBOCHMS
00pa30BaTebHOMN IPOrpaMMBbl;

— OINMCaHUE I0Ka3aTejeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI Ha Pa3IMUHBIX dTanax Mx
(bopMHpOBaHUs, ONIMCAHNE ILIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJlaHMsI WM MHbIE MaTepualibl, HEOOXOUMBbIE Ul OLIEHKU 3HaHUM,
YMEHUH, BIaJeHUH U (MIJIN) OMNBITA ACATEIBHOCTH, XapaKTePU3YIOIIUeE ATAIbl (POPMUPOBAHUS
KOMIIETEHIMH B IPOLIEcCe OCBOEHUS 00pa30BaTeIbHON POrPaMMBl;

— METOOUYECKHE MaTepuajbl, ONPEICIAIOIINE NPOLEAYyphl OLCHUBAHWS 3HAHUN, YMECHMH,
BIAJCHUA W (MIM) OMbITa JAEATENbHOCTH, XapaKTePU3YIOMX ATarbl (HOPMUPOBAHMS
KOMIIETEHIIUH.

KoHTponb O0cBOEHUS AUCUMILIMHBI IPOU3BOAUTCSA B cOOTBETCTBMM C [lonoxeHuem o
TEKYIEM KOHTPOJIE YCIIEBAEMOCTHU U IMPOMEXYTOUHOM arrectanuu cryaeHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHON pabodel mporpaMMe AUCHUIUINHBL.
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7. IEPEYEHb YYEBHOW JIMTEPATYPbI W  JIONOJHUTEJIbHBLIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJIS1 OCBOEHUSA JUCIUITIJIMHBI

JIuteparypa 1Mo TUCIHITIHHE
1. Makriranos, A. B. bonbiiue nanusie. Big Data: yueOnuk ais By308 / A. B. Makianos, A.
E. Xypasnes, JI. H. Teingeikaps. — Cankt-IletepOypr : Jlanp, 2021. — 188 c. — ISBN 978-5-
8114-6810-2. — Texkcr : anekTpoHHbIH // JlaHb : 3MeKTpoHHO-Onbmmoreunas cuctema. — URL:
https:.//e.lanbook.com/book/165835

2. Python: MckyccTBeHHBIN HHTEIUICKT, OOJIBIINE JaHHBIC U 00JauHble BhIUMCIeHUs JleiiTen
ITox, Jletiten XapBu / [Ton Jetiten, Xapsu Jetiten. - URL.:
https://ibooks.ru/reading.php?short=1& productid=371701.

3. I'puropseB 10. A., Ilnyrenko A. [1., [Tmyxaukosa O. 0. Pensuronnsie 6a3bl JaHHBIX U

cucrembl NOSQL : yue6. mocobue / I'puropreB 0. A., Ilnyrenko A. /1., [Tnyxuukosa O. 1O. ;
Amypckuii roc. yH-T, MI'TY um. H. O. baymana. - biarosemenck : 31-Bo AMypcKoOro roc. yH-
Ta, 2018. - 420 c. : wi. - bubnworp.: c. 417-420. - ISBN 978-5-93493-308-2.

4, I'mypman B. E. PykoBOACTBO K pemIeHUIO 3adad 10 TEOPUU BEPOSTHOCTEH U
MaTEeMaTHYECKON CTaTUCTHUKE : yueb. mocooue s BTy30B / ['mypman B. E. - 3-e uzn., nepepad. u
gom. - M. : Bercmr. mik., 1979. - 399 c.

5. Makkunny, Y. Python u ananu3 nanseix / Y. MakkuHHHE ; IEPEBO]] C aHTIIHICKOTO A. A.
CnuHkuHA. — 2-0¢€ u31., uctp. u gor. — Mocksa : JIMK Ilpecc, 2020. — 540 ¢. — ISBN 978-5-
97060-590-5. — Texkcr : anexTpoHHbIH // JlaHb : 37MeKTpoHHO-Onbmmoreunas cuctema. — URL:
https://e.lanbook.com/book/131721

6. AHAJIN3 JAHHBIX. YueOnuk ans By3oB / [lon pen. Mxurapsina B.C. - 2021. - URL:
https://urait.ru/book/54898B0C-E25B-4962-9BD4-96129F3BEC2B.

7. N3zydaem Spark: mosHueHocHbIN aHanu3 qanubix / X. Kapay, O. Konsuncku, I1. Bengen,
M. 3axapus. — Mocksa : JIMK Ilpecc, 2015. — 304 c¢. — ISBN 978-5-97060-323-9. — Tekcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIUOTEUHAS cucTema. — URL:

https:.//e.lanbook.com/book/90118
Z[OHOJIHI/ITGHLHLIC MaTepHuaJibl

8. Xobcon Jleitn, Xannec Xamnke, Koyn XoBapna. OOpaOoTka €CTECTBEHHOTO S3blKa B
nevicteun. — CII6.: [Turep, 2020. — 576 c.: un. — (Cepust « s npodeccuonanony). ISBN
978-5-4461-1371-2

0. I'puropnes, A. A. [lepenaua, xpanenue u 06padoTKa OOIBIINX 00FEMOB HAYUHBIX JAHHBIX

: yuebHoe nmocobue / A.A. I'puropses, E.A. Ucaes, I[1.A. TapacoB. — Mocksa : UHDOPA-M, 2021.

— 207 c. — (Beicuiee obpazoBanue: bakanaBpuar). — DOl 10.12737/1073525. - ISBN 978-5-

16-015985-0. - Tekcr : asmextponnsii. - URL: https://znanium.com/catal og/product/1073525

(mata obpamenus: 19.12.2021). — Pesxxum mocTyma: mo moamucke.

10.  Maprtus, O. baitecoBckuii ananu3 Ha Python : npaktuueckoe nocodue / O. MapTuH ; niep.

c anr. A. B. CHactuHa. - Mockga : JIMK TIlpecc, 2020. - 340 c. - ISBN 978-5-97060-768-8. - Tekcr

anektporHbd. - URL: https://znanium.com/catalog/product/1094942 (mata oOpamieHus:

19.12.2021). — PeskxuM goCTyma: 1Mo MOAMUCKE.
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8. IEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIAYEMBIX JUJIs1
CAMOCTOATEJBHOU PABOTBHBI ITPU OCBOEHHUH JINCHUIIJINHBI

1. Caiit xadenpsr «IIpuknagnas MaTeMaTuka, THGOPMATHKA U BEIYUCINUTEIbHAS TEXHUKAY:
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/

2. Poccuiickast rocymapctBeHHast ouoanoreka. http://www.rsl.ru.

3. l'ocymapcTBeHHas MyOInYHAs HaydYHO-TeXHUYecKas Oudanoreka Poccuu. hitp://www.gpntb.ru.
4. bubmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texuuyeckass OubOmuoreka K® MITY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snextponnas oubnuoreka http://eL IBRARY.RU.

7. DnekTpoHHO-OMOIMOTEeYHAs: cCHcTeMa u3aaTeNnbeTBa «Jlanpy http://e.lanbook.com.

8. DneKkTpoHHO-0MOIHOTEeYHAs CUCTeMa « Y HUBEPCUTETCKasi OMOIMoTeKa OHIAH»
http://biblioclub.ru.

9. DnekrpoHHO-OMbMOTeYHast cucteMa «[PRbooksy http://www.iprbookshop.ru.

10. Dnexrponno-oubarorTeunas cucrema (ObC) «kOpaiim» https.//biblio-online.ru.

11. I{enTpanpHas 6ubIMOTEKa 00pa3oBaTeNbHBIX pecypcoB Munoopuayku PO. www.edulib.ru.
12. Enunas kosuteknus mudpoBbIx oOpazoBaTelbHbIX pecypcoB http://school-collection.edu.ru.
13. denepanbHblii eHTp HHOOPMAITMOHHO-00Pa30BaTEILHBIX pecypcoB. hitp://fcior.edu.ru.

15


https://mf.bmstu.ru/info/faculty/kf/caf/k3/
http://www.rsl.ru/
http://www.gpntb.ru/
http://library.bmstu.ru/
http://library.bmstu-kaluga.ru/
http://library.bmstu-kaluga.ru/
http://elibrary.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
https://biblio-online.ru/
http://www.edulib.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

9. METOJUMYECKHE VYKA3AHUA JJId CTYAEHTOB IIO OCBOEHMUIO
JUCIHUIIVINHBI

[Ipuctynas x paboTe, KaxXIbli CTYAE€HT JOJDKEH IPUHMMATh BO BHHMMaHUE
HIDKECIIEYIOIIHE MTOJIOKEHHS.

JlucuuIuiiHa MOCTpOeHa M0 MOJYJIbHOMY NPUHLUIY, KaKIbli MOAYJb HPEICTaBISIET
cO0OH JIOTHYECKH 3aBEPILECHHBIN pa3/en Kypca. JAucuuIuimHa IenuTcsl Ha TPU MOIYJISL.

Ha nepBoM 3aHsTHH CTYJIEHT [10JIy4aeT HUH(OPMALIHIO AJIs JOCTYIA K KOMILIEKCY y4eOHO-
METOAMYECKUX MATEPHAJIOB MO TUCIUIUIHHE.

Jlek1iMOHHBIE 3aHATHS MOCBSILIEHB! PACCMOTPEHHUIO KIIFOYEBBIX, 0A30BbIX MOJI0XKEHUN
Kypca 1 pa3bsCHEHUIO YYeOHBIX 3aJaHH, BBIHOCUMBIX Ha CAMOCTOSTEIbHYIO IPOPabOTKY.

CemuHapckue 3aHATHUSI NPOBOIATCA JUISL 3aKpeIUIEHHs YCBOEHHOM HHQopmanuy,
npuoOpeTeHNs] HABBIKOB €€ NMPUMEHEHHMs JJs PelIeHHs MPAaKTUYECKHX 3a]ad B IMPEeIMETHON
00J1aCTH TUCIUITIINHBI.

JlaGopaTopHble padoThbl NpeIHA3HAYCHBI U MPUOOPETEHHs OMbITa MPAKTUYECKON
peanu3aly OCHOBHOM HpodeccnoHaIbHOM 00pa3oBaTeabHOM mporpaMmsbl. Meronndeckue
yKa3aHUs K 1a00paTOpHBIM paboTaM MpopadaThIBaIOTCS CTYACHTAMH BO BPEMSI CAMOCTOSI TEIIbHON
noAroToBkd. HeoOXoquMblil ypoBeHb HOArOTOBKHM KOHTPOJMPYETCS IMepel]] IMPOBEICHHUEM
1abopaTOPHBIX padoT.

IIpakTHyeckas MOArOTOBKA MPHU pealn3aluy y4eOHOW JUCHUIUIMHBI OpraHu3yeTcs MyTeM
NPOBEICHUS TPAKTHUYECKUX 3aHATHH, J1a0OpaTOpHBIX pabOT W WHAWBUIAYAIBHBIX H(WIJIH)
IPYNIIOBBIX KOHCYJbTALMHM, IpelycCMaTPUBAIOLUIMX Yy4yacTue OOYyYarolUMXCs B BBINOJHEHUU
OTJICITBHBIX 3JICMEHTOB PadOT, CBS3aHHBIX ¢ Oy ayIeH MpodeCCUOHATBEHON ACSITEILHOCTHIO.

[IpakTryeckast MOATOTOBKA MOYET BKJIIOYATh B CeOs OTHENbHBIC 3aHATHS JICKIIMOHHOTO
TUIIA, KOTOpblE IPEAyCMAaTpPUBAIOT IMepefady yuyeOHOH uHpopMmauuu oOydaromumcs,
HEOOXOIMMOW Ui TOCTEAYIOIIEro  BBIMOJHEHWS  paboOT, CBS3aHHBIX C  Oymymien
npo¢eCcCHOHATIBHOMN 1€ TebHOCTBIO.

CamocrosiTeibHAsE padoTa CTYJIEHTOB BKJIOYACT CIEAYIOIIME BUJBL: IpopadoTKa
yueOHOro MaTepualia JIEKLUi, HOr0TOBKA K CEeMUHAapaM, OJIr0TOBKA K JIa0OpaTOpHBIM paboTaM,
MOJITOTOBKA K pyOeKHOMY KOHTPOITIO. Pe3yIbTaThl BceX BHIOB Pa0OTHI CTYACHTOB (DOPMUPYIOTCS
B BHJE MX JHMYHOIO PEHTHHra, KOTOPBI YUMTBHIBACTCSA Ha MPOMEXKYTOUYHOH aTTEeCTalUH.
CamocTrosaTrenbHas padoTa IpeaycMaTpUBaeT HE TOJIbKO MPOpabOTKy MaTepHUasoB JIEKIIHOHHOTO
Kypca, HO U UX pacHIMpeHHe B pe3yJibTaTe OMCKa, aHaIu3a, CTPYKTYpUPOBAHUS U IIPEACTaBICHUS
B KOMITAKTHOM BHJIE COBPEMEHHOI MH(OPMAINH U3 BCEX BO3MOXKHBIX HCTOYHHUKOB.

Texkymuii KOHTPOJb TNPOBOJAUTCS B TEUCHHE KaXIOIO MOJYJISA, €ro HTOrOBbIE
PE3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK IO CJISTYIOIINM BHIaM KOHTPOJIBHBIX MEPOIIPHUSATHI:

- Py0OexHbIil KOHTPOJIB,
- JJaboparopubie pabOTHI.

OcBoeHNe AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuM MPOMEXYTOUHOU
aTTEeCTallMd BO3MOXHO TOJIBKO TIPH PETYISIPHON paboTe BO BpeMsl ceMecTpa M TUIAHOMEPHOM
IPOXOXKJICHUN TEKYyLIero KoHTposs. Habparh pedTHHT 1o BceM MOIYJISIM B KaXJOM CEMECTpe,
OpPOMTH TO KAKAOMY MOIYJI IUTAHOBBIE KOHTPOJIBHBIE MEPONPHUATHS B TEUYCHHE
9K3aMEHAIIMOHHOMN CeCCHH HEBO3MOXHO.

Jlnst 3aBepieHusi pabOThl B CEMECTpPE CTYICHT TOJDKEH BBHITIOJIHUTH BCE KOHTPOJIBHBIC
MEpPONPUATHSL.

IIpome:kyTouHasi aTTecTAIUsl IO JUCIUTUIMHE TPOXOANT B GOpPME 3aUeTa.

MeToauKa OLEHKH 110 PEHTHHIY

CryneHT, BHITOJHUBIIAN BCE MPEyCMOTPEHHBIE YIEOHBIM TITAHOM 3aJaHUs U CIIABIIAN
BCE KOHTPOJIbHbIE MEPONPHUATHS, MOJyYaeT UTOTOBYIO OLIEHKY MO JMCHUIUIMHE 32 CEMECTp B
COOTBETCTBUU CO IIKAJIOM:
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PeliTUHT Onenka Ha 3a4eTe
85-100 3a4yTeHo
71-84 3aureHo
60— 70 3a4TeHo
0-59 He 3auteno

OueHuBaHue JUCUUIUIMHBI BEIETCS B COOTBETCTBUU C llojokeHwemM o TeKyIiem
KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaentoB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOI'MH, HUCHOJIb3YEMbIX
IIPH N3YYEHNHU JANCHUIIVINHBI, BKUIFOYASA INHEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHO®OPMAIIMOHHbIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHBbIX

HNupopmaluOHHBIE TEXHOJIOTHH:

- OnekTpoHHass WHGOPMAIMOHHO-0Opa3oBaTenbHas cpega MI'TY  um. H.D. bBaymana
oOecrieynBaeT IOCTyN K Y4eOHBIM IITaHaM, pabouuM IporpaMmaM JUCHUILIMH (MOIyJeH),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM yUEOHBIM H3JAHUSIM U 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKazaHHBIM B pabOYmX MporpamMmax JUCHUIUTHH (MOAYJICH), mporpaMmax MpaKTHK,
dbopMupOBaHUE 3TEKTPOHHOTO MOPTHOINO 00yHaIOIIErocs, B TOM YHCIIE COXpaHEHUE ero padboT
U OLEHOK 3a 3Tu paboTsl. llpemycmMoTpeHa BO3MOXHOCTH CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MpENoJiaBaTelel MOCPEACTBOM TEXHOJOTUH U CIIy)O 1o
NEPEChUIKE U MOJIYYCHHUIO JICKTPOHHBIX COOOIICHUH MEXy IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu MHTEpHET.

- e-mail mpemomaBares A orepaTuBHOM cBsA3u: Malashin@bmstu.ru

IIporpammHoe o0ecnieyeHue:

- Anaconda

- Apache Spark

- PyCharm Community 2019.+
- Python

HNupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- DnekTpoHHas obpaszoBarebHas cpeaa MO http://portaldo.mgul.ac.ru/;
- DHUMKIIONEIUs aHaIu3a 1 00padboTku AaHHbIX http://wiki.loginom.ru.

IIpodeccuonanbubie 6a3b1 JAHHBIX:

- DneKTpOHHO-0MOIMOTeUHas cucTeMa u3aarenberBa «Jlanpy http://e.lanbook.com;
- Onekrponnsle m3nanus M3narensctea MI'TY um. H. D. baymana http://ebooks.omstu.ru.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKON BA3bl, HEOBXOJIUMOM
JJIA U3YUYEHUSA JUCIUITVINHBI

HepequL MaTCprUAJIbHO-TEXHUYCCKOI'O obecreyeHus JUCHTUITIINHBI

Ne,

wn Buj 3ansaTuii Buja n HaumMeHoBaHue 000py/A0BaHUS

1 | Jlexuuun CHEeIHAILHO 000PYIOBaHHBIC Ay TUTOPUH C
MYJbTUMEIUHHBIMEA CPEJICTBAMH, CPEIICTBAMHU
3BYKOBOCITPOM3BE/ICHUS U IMCIOIIIMMHU BBIXOJ B CE€Th
WHuTepHeT; moMenieHus s IPOBEJCHUS Ay TUTOPHBIX
3aHSTHIA, 000pyI0BaHHBIC yUeOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIIEHHBIE KOMITBIOTEPAMH C JJOCTYIIOM K 0a3am
JAHHBIX U CeTH VHTEepHET; CTyANH; KOMITbIOTEPHBIC
KJIACCHI.

2 | Cemunapsl CHEeIHAILHO 000PYIOBaHHBIC Ay TUTOPUH C
MYJIbTUMETUIHHBIMU CPECTBAMU, CPEACTBAMHU
3BYKOBOCITPOM3BE/ICHUS U IMCIOIIIMMHU BBIXOJ B CE€Th
WuTepHeT; momenieHus s IpOBEACHUS ayIUTOPHBIX
3aHSITHIA, 000pY0BaHHBIC YIeOHOU MEOCIIBIO; Ay AUTOPHH
OCHAIIICHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAHHBIX U ceTH VHTEepHET; CTy MK, KOMITbIOTCPHBIC
KJIACCBI.

3 | JlaGopaTopHbie paboThI CHeIHaIbHO 000pY/1I0BaHHbIE Ay JUTOPUH C
MYJbTUMEIUHHBIMU CPEJCTBAMU, CPEICTBAMHU
3BYKOBOCIIPOM3BEICHUS M HMEIOIIMMHU BBIXO/] B CETh
WHTepHeT; noMelleHus A IPOBEeHUs ay JTUTOPHBIX
3aHSTHUN, 000pyAOBaHHbIE yUeOHOU MEOEIbI0; Ay JUTOPHU
OCHAIlIEHHbIE KOMITBIOTEPAMU C JJOCTYIIOM K 0a3zam
TAHHBIX U ceTH VIHTepHEeT; CTyIN1; KOMITBIOTEPHBIC
KJIACCBhI.

4 | CamocTodaTenbpHas pabota | 6ubnHoTEKa, UMeEroIIas pabodre MecTa AJisl CTYEHTOB;
BBICTABOYHBIC 3aJIbI;, ayAUTOPHH, OCHAIIICHHBIC
KOMITBIOTEpaMHU C JOCTYTOM K ceTu HTepHerT.
ComuoKyIbTypHOE TPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISIET CTYJIEHTY KaU€CTBEHHO BBHITIOTHSATh
CaMOCTOSITENIbHYIO padoTy.
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YTBepxx/eHa Ha 3acejaHUU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMAaTHKA U BBIUMCTUTE/TbHAST TEXHUKA»

ITpotokos Ne 9 o1 15.04.2022 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/IBHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepedeHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHA/IOB, HE00X0JUMBbIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. MakiiaHoB, A. B. Bosbiie fanHbie. Big Data : yue6HUK fjis1 By30B / A. B. MakImiaHoB,
A. E. Xypaenes, JI. H. TeiHapikaps. — CankT-IletepOypr : Jlanb, 2021. — 188 c. — ISBN
978-5-8114-6810-2. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-0MbOMMoTeuHast cicreMa. — URL:
https://e.lanbook.com/book/165835
2. Python: MickyccTBeHHBIV UHTEIEKT, O0/bIlINe JaHHbIe U 00siauHble Berurciaenus [eiiten [Ton, deliten
Xapeu / TTon HOeiiten, Xapeu Heiiten. - URL: https://ibooks.ru/reading.php?short=1&productid=371701.
3. I'puropbes 0. A., TTnyTtenko A. [., [TnyxaukoBa O. FO. PesnsitjoHHbie 6a3bl JaHHBIX U CUCTEMBbI
NoSQL : yue6. nmocobue / I'puropbes FO. A., ITnytenko A. ., [Tnyxaukosa O. FO. ; AMypckwii roc.
yH-T, MI'TY um. H. 3. baymaHa. - bnaroseieHck : M3n-Bo Amypckoro roc. yH-Ta, 2018. - 420 c. : ur. -
bubmorp.: c. 417-420. - ISBN 978-5-93493-308-2.
4. I'mypmaHn B. E. PyKOBOACTBO K pellieHH0 3a/iau 10 TEOPUM BEPOSITHOCTEN U MaTemMaThueCKOn
CTaTUCTUKe : yuel. mocobue asis BTy30B / 'mypman B. E. - 3-e u3z., nepepab. u jori. - M. : BeicI. 1IK.,
1979. - 399 c.
5. MakkuHHH, Y. Python u aHanu3 AaHHbIX / Y. MakKKWMHHM ; iepeBoj, ¢ aHruickoro A. A. CIMHKHHA.
— 2-0e u3f., uchp. u gor. — Mocksa : IMK Ilpecc, 2020. — 540 c. — ISBN 978-5-97060-590-5. —
TekcT : 37eKTpoHHBIHN // JlaHb : 31meKTpoHHO-01bMoTeuHas cucrema. — URL: https://e.lanbook.com/
book/131721
6. AHAJIM3 JAHHBIX. Yuebuuk as By30B / [Tog pea. Mxutapsina B.C. - 2021. - URL: https://urait.ru/
book/54898B0C-E25B-4962-9BD4-96129F3BEC2B.
7. N3yuaem Spark: MonHueHoCHBIN aHanmu3 gaHHbIX / X. Kapay, 3. KonBuHcky, I1. Benaenn, M. 3axapus.
— Mockga : IMK IIpecc, 2015. — 304 c. — ISBN 978-5-97060-323-9. — TeKcT : 37eKTpOHHbIH //
Jlanb : snmekTpoHHO-6MbmMoTeunast cucrema. — URL: https://e.lanbook.com/book/90118

2). I1.10. IEPEUEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT' U, ICIIO/Tb3YEMBIX
PV 3YYEHUH JUICHUATUINHGI, BK/TFOYASI TIEPEUEHB ITPOTPAMMHOT'O
OBECIHEYEHNA 1 TH®OPMAI[IOHHBIX CITPABOUYHBIX CUCTEM, YATATDH B
CJIEJYTOIIEN PEJAKIM:

10. ITepeueHs MH(POPMAIUOHHBIX TEXHOIOTHH, MCIO0/Ib3yeMbIX NPU U3yYeHUH AUCIUIIAHBI,
BKJ/II0Uasi MepeueHb NPOrpaMMHOro odecreuyeHus, HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H
npodecCHOHATBHBIX 0a3 JaHHBIX

ITporpamMHoe oGecnieueHue:

- Anaconda

- Apache Spark

- PyCharm Community 2019.+
- Python



IIpenogaBarens Kadeapsbl:

ManaimH A.A., npodeccop (a.H.), AOKTOp (hH3UKO-MaTeMaThUueCKUX Hayk, aamalashin@bmstu.ru



YTBepxx/eHa Ha 3acejaHuU Kadenpsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BIUMCITUTE/TbHAS TEXHUKA»

ITpotokosn Ne 9 o1 14.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIUAII/IAHBI, YATATD B CJIEJYFOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. I'puropres HO. A., Tlnyrenko A. /1., ITnyxaukoBa O. FO. PensiijoHHbIe 6a3bl JaHHBIX U CUCTEMBI
NoSQL : yue6. mocobue / I'puropbes FO. A., ITnytenko A. ., [Tnyxaukosa O. FO. ; AMypckwuii roc.
yH-T, MI'TY um. H. 3. baymaHa. - bnaroseieHnck : M31-Bo Amypckoro roc. yH-ta, 2018. - 420 c. : ur. -
Bubmuorp.: c. 417-420. - ISBN 978-5-93493-308-2.
2. I'mypmaH B. E. PyKoBO[CTBO K pelleHHI0 3a/ia4 10 TEOPUX BepPOSITHOCTeN ¥ MaTeMaThuieCKON
CTaTUCTHKe : yuel. mocobue asis BTy30B / I'mypman B. E. - 3-e u3z., nepepab. u for. - M. : Beici. k.,
1979. - 399 c.
3. MakkuHHH, Y. Python u aHanu3 gaHHbIX / Y. MakKKUMHHM ; iepeBoj, ¢ aHruickoro A. A. CIMHKHHA.
— 2-0e u3f., uchp. u gorn. — Mocksa : IMK Ilpecc, 2020. — 540 c. — ISBN 978-5-97060-590-5. —
TekcT : 57eKTpOoHHBIN // JlaHb : 31meKTpoHHO-01bmMoTeuHas cucrema. — URL: https://e.lanbook.com/
book/131721
4. Nsyuaem Spark: MonHueHOCHBIN aHanu3 faHHbIX / X. Kapay, 3. KonBuHckuy, I1. Bengenn, M. 3axapus.
— Mockga : IMK IIpecc, 2015. — 304 c. — ISBN 978-5-97060-323-9. — TeKcT : 371eKTpOHHbIH //
Jlanb : 3neKTpoHHO-O0MbMoTeuHas cucreMa. — URL: https://e.lanbook.com/book/90118

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJ/IOI' 11, UCITOJIb3YEMBIX
IMPU N3YUYEHUU JUCIUILIMHBI, BK/TFOUASA ITIEPEUYEHB ITPOTPAMMHOI'O
OBECIIEYEHUS 1 UTH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEM PEJAKIIUN:

10. ITepeuenb uHGpOPMaLMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX NIPH U3yUYeHUH AUCLUIIUHBI,
BKJIIOUYAsi MepeyeHb MPOrpaMMHOro odecrnedeHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:

- Anaconda

- Apache Hadoop

- Apache Spark

- PyCharm Community 2019.+
- Python

IIpenopaBarenb Kadepsbi:

MutpoxuH A.C., accucteHT, mitrokhin@bmstu.ru



YTBepxx/eHa Ha 3acejaHnU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITpotokos Ne 9 o1 18.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. I'puropres HO. A., Tlnyrenko A. /1., ITnyxaukoBa O. FO. PensiijoHHbIe 6a3bl JaHHBIX U CUCTEMBI
NoSQL : yue6. mocobue / I'puropbes FO. A., ITnytenko A. ., [Tnyxaukosa O. FO. ; AMypckwuii roc.
yH-T, MI'TY um. H. 3. baymaHa. - bnaroseieHck : M31-Bo Amypckoro roc. yH-ta, 2018. - 420 c. : ur. -
Bubmuorp.: c. 417-420. - ISBN 978-5-93493-308-2.
2. I'mypmaH B. E. PyKoBOZCTBO K pelleHHIO 3a/ia4 [0 TEOPUU BepOATHOCTEN U MaTeMaTHuy4eCKON
CTaTUCTHKe : yuel. mocobue ayist BTy30B / 'mypman B. E. - 3-e u3z., nepepab. u jor. - M. : BeicIi. k.,
1979. - 399 c.
3. MakkuHHH, Y. Python u aHanu3 AaHHbIX / Y. MakKKUMHHM ; niepeBoj, ¢ aHruickoro A. A. CIMHKHHA.
— 2-0e u3f., uchp. u gor. — Mocksa : JIMK Ilpecc, 2020. — 540 c. — ISBN 978-5-97060-590-5. —
TekcT : 51eKTpOoHHBIHN // JlaHb : 3neKTpoHHO-01b/moTeuHas cucrema. — URL: https://e.lanbook.com/
book/131721
4. Nsyuaem Spark: MosHueHOCHBIN aHanu3 faHHbIX / X. Kapay, 3. KonBuHckuy, I1. Bengenn, M. 3axapus.
— Mockga : IMK IIpecc, 2015. — 304 c. — ISBN 978-5-97060-323-9. — TeKcT : 371eKTpOHHBbIH //
Jlanb : 3neKTpoHHO-O0ub/MmoTeuHas cucrema. — URL: https://e.lanbook.com/book/90118

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, UCITOJ/Ib3YEMBIX
IMPY N3YUYEHUN JUCIUILINHBI, BK/TFOYASA ITIEPEUEHB ITPOT'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEN PEJAKIIUN:

10. ITepeuenb uH(GpOPMaLMOHHBIX TEXHO/IOTHI, UCI0/Ib3yeMbIX MPH U3yUYeHUH AUCLUIIUHBI,
BKJ/IIOUYAasi MepeyeHb MPOrpaMMHOro odecrnedeHus, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:

- Anaconda

- Anaconda (guctpubyTtus Python)
- Apache Spark

- PyCharm Community 2019.+

- Python

IIpenopaBarenb Kadepsbr:

Manamys A.A., npodeccop (4.H.), JOKTOp (pU3NKO-MaTeMaTUYeCKuX Hayk, aamalashin@bmstu.ru



YTBepxx/jeHa Ha 3acejaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, THGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITporokos Ne 09.04.13-04/10 ot 18.04.2025 .

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. MakkunHHy, Y. Python u aHanu3 faHHbIX / Y. MakKUHHY ; TiepeBoj, C aHruickoro A. A. C/IMHKWHa.
— 2-0e u3f., ucnop. u gor. — Mocksa : JIMK Ilpecc, 2020. — 540 c. — ISBN 978-5-97060-590-5. —
TekcT : 3/1eKTPOHHBIH // JIaHb : 37eKTpOHHO-0MbOmoTeuHas cucreMa. — URL: https://e.lanbook.com/
book/131721
2. N3yuaem Spark: MmomHUeHOCHBINM aHanu3 AaHHbIX / X. Kapay, 3. KonBuHcky, I1. Benaenn, M. 3axapust.
— Mockga : MK IIpecc, 2015. — 304 c. — ISBN 978-5-97060-323-9. — TeKcT : 31eKTpOHHBIH //
Jlaub : anekTpoHHO-0MbMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/90118
3. I'puropses 0. A., ITnytenko A. [., [TnyxuukoBa O. FO. PensitjoHHble 6a3bl JaHHBIX U CUCTEMBbI
NoSQL : yuebHOe nmocobue / I'puropwes FO. A., Tlnyrenko A. ., TlnyxankoBa O. FO. - AMypckuii
rocyaapcrBeHHblld yHuBepcuteT, 2018. - ISBN 978-5-93493-308-2.
4. I'mypmaH, B. E. PykoBOJCTBO K pellleHH!O 3a/iau 110 TeOpXY BePOSITHOCTEN U MareMaThye CKOU
CTAaTUCTHUKe : yueOHUK 1151 By30B / B. E. I'mypMman. — 11-e u3p., nepepab. u gomn. — Mocksa :
W3zparensctBo FOpaiit, 2025. — 406 c. — (Briciiiee o6pa3oBanue). — ISBN 978-5-534-08389-7.

2). I1.10. MIEPEYEHDb TH®OPMAIIMOHHBIX TEXHOJIOI' 1, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHVU IV CIIUITL/INHBI, BK/TFOUAS IIEPEYEHB ITPOT'PAMMHOI'O
OBECITEYEHWS 1 UTHOOPMAIIIOHHBIX CIIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeuenb uHGpOPMaALMOHHBIX TEXHO/IOTHI, HCI0/Ib3yeMbIX NP U3yUYeHUH AUCLUIIUHBI,
BKJIIOUAsA MepevyeHb MPOrpaMMHOro obecneuenusi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHoOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:

- 7-Zip

- Anaconda

- Apache Spark

- Debian Linux

- Dr.Web Desktop Security Suite
- LibreOffice

- Mozilla Firefox

- PyCharm Community 2019.+

- Python

IIpenopaBarenb Kadepsbl:

MutpoxuH A.C., accucteHT, mitrokhin@bmstu.ru



