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YTBepyKeHa Ha 3acefiaHuu Kadeapol «[IpuKaafiHas MaTeMaTHKa, THPOPMATHKA U BBIUUCIATeTbHAsI
TeXHUKa»
[TpoTtokosn Ne 9 3acenanust kadeaps! «K3» ot 14.04.2023 1.

Pabouasi mporpamma ofjo6peHa Ha 2024/2025 yue6HblIii rof.
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JIvcT nepeyTBepskaeHus paboueli MporpaMMbl AUCIUTUIAHBI / TIPAKTHKH.

Pabouas mporpamma ofobpeHa Ha 2025/2026 yueOHbBIMH TOA.
[Tporokosa Ne 09.04.13-04/10 3acemanust kKadenpsl «K3» ot 18.04.2025 .
JIucT nepeyTBep>X1eHUs pabouei porpaMMbl JUCLUITIMHBI / TTPAKTHKH.

Pab6ouas rporpamma ofo6peHa Ha 2026/2027 yueOHbBIMH TO.
[Tporokosn Ne 09.04.13-04/7 3acenanus kKadeapnl «K3» ot 09.04.2026 .
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHUKU.
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1. INTAHUPYEMBIE PE3YJbBTATBI OBYYEHUSA [IO JUCHUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C ILTAHUPYEMbBIMH PE3YJbTATAMH
OCBOEHMUSA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

Hacrosimas pabovast mporpaMma AMCHUIUIMHBI yCTaHABIUBACT TPEOOBAHUS K 3HAHUSAM H
YMEHHSM CTY/ICHTA, a TAK)KE ONpeelisieT CoAep>KaHue U BUIbI Y4eOHBIX 3aHATUN U OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUMU C:

» CaMOCTOSITEeILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTanaapToMm (CYOC 3++) mo
HaIpaBJICHUIO TIOATOTOBKY (ypoBeHb OakanaBpuara): 09.03.04 «IIporpammHast UHKEHEPHS»;

* OcHoBHOW mpodeccuoHaabHON 00pa3oBaTebHON MPOrpaMMO 1O HAMPAaBIICHUIO
noaroroBku 09.03.04 «IIporpamMMHas HHKEHEPUS»;

* YueOHbM mmanoM MI'TY um. H.O. baymana o Hanpasnenuto noarorosku 09.03.04
«IIporpammHasi UHKEHEPUS.

[Ipy  ocBOGHMM  JWUCHUIUIMHBI IUTAaHUpYyeTcs  (opMUpOBaHME  KOMIETCHIUH,
npeaycMmorpeHHbsix OIIOIT na ocnoBe CYOC 3++ mo HampasneHutro noarotoBku 09.03.04
«IIporpammHas nHXeHepHs» (YpOBEHb OakajlaBpHuara)

Koa xommnerenuuu Dopmympo
10 CYOC 34+ YJIMPOBKA KOMIIETEeHIIUH
Oo6menpodeccuoHaIbHbIE KOMIIETEHIIMU COOCTBEHHbIE
Crioco6eH pa3pabaThiBaTh aITOPUTMBI U IPOTPAMMBI, IIPUTOIHBIE IS
OIIKC-6 IPAKTUYECKOI0 UCIIOJIb30BAaHUS, IPUMEHATH OCHOBBI MH(OPMATUKU U
(09.03.04) MPOrPaMMHUPOBAHUS K IPOSKTUPOBAHUIO, KOHCTPYUPOBAHHIO U
TECTHPOBAHUIO POTPAMMHBIX MMPOAYKTOB
Crioco6eH ocyeCTBIATh MOMCK, XpaHEHHE, 00pabOoTKy U aHaIN3
OIIKC-8 MH(pOpPMaLIMU U3 PA3IUYHBIX HICTOYHUKOB U 0a3 JaHHBIX, IPEICTABISTh
(09.03.04) ee B TpeOyeMoM (opmate ¢ HCI0JIb30BaHHUEM HH(POPMALIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTUH

i kateropuil «3HaTh, yYMETb, BIAAETh» IUJIAHUPYETCS JOCTHIKEHUE PE3yJIbTaTOB
oOyuenust (PO), BHoOCAIUMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OPMHpPOBAHUE

KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM Ipo(ecCOHaIbHONU 00pa30BaTeIbHON MPOrpaMMOi
(Tabm. 1).



Tabauna 1. UHaukaTopsl JOCTHKEHUS] KOMIIETEHLIUU

1

2

3

Komnerennus: xkox mo CYOC
3++, popmyaupoBka

Nuauxkaropsl

®opMBbI U MeTOIbI 00y4YeHHUS1, CIOCOOCTBYIOIINE
(popMHPOBAHHUIO M PA3BUTHIO KOMIIETEHIIUH

OIIKC-6

(09.03.04)

CrniocoOeH pa3pabaTbIBaTh
aJITOPUTMBI U TIPOTPaMMBI,
MPUTOJHBIE [T TPAKTUYECKOTO
UCIIOJIb30BAHUS, IPUMEHSTh
OCHOBBI HH(POPMATUKH H
IpOrpaMMHPOBAHHUS K
MPOEKTHPOBAHUIO,
KOHCTPYHPOBAaHHIO U
TECTHPOBAHUIO TIPOTPAMMHBIX

3HATDH
- OCHOBHBIC ITPHUEMBL pa3pa60TI<H AJIrOPpUTMOB U
nporpamMmm Ui NpakKTHYCCKOTO UCIIOJIb30BaHUA

DopMbI 00yUeHHST:

®dpoHTanbHas ¥ rPyHIoBas GOpPMEI.

MeTtoabl 00yueHusi:

CrnoBecHbrit MmeTos 00yuenus (JIekiun)
HaoOmronenue u UcciieqoBarebCKuii METOT
(JTabopatopHbie pabOTHI)

Meron npo6iiemuoro ooyuenus(CamoctosTenpHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METOAbI 00yYeHUSI:
00CYXIeHUE MPAKTHYECKUX IPUMEPOB HA JICKIHAX

IPOJYKTOB
OIIKC-8 3HATDH ®opMbI 00yUeHHS:
(09.03.04) - OCHOBHBIC TIPUEMBI TTOMCKA, XPAHCHHS, 00PabOTKH U OpoHTaNbHAS U TPYIIOBas (OPMBL.

Crioco6eH oCyIIeCTBIISITh TTOUCK,
XpaHeHue, 00paboTKy U aHaIU3
nHGOPMAINY U3 Pa3THIHBIX
MCTOYHUKOB U 0a3 TaHHBIX,
IIPEJICTaBIATh €€ B TpeOyeMoM
¢dopmare ¢ UCIIOIB30BaHUEM
MH(OPMALIMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI

aHaym3a uH(pOpMaIH, IPECTABISATH €€ B TpeOyeMoM
dopmare

MeTtoabl 00yueHHs:

CrnosecHnblit MeTo o0yuenus (Jlexiun)
Hao0mronenne u UccnenoBarebCKU METO
(JTaGopaTopuble paboThI)

Meroa npo6iiemuoro o0yuenus(CamocTosTenbHas
paboTa)

AKTHBHbIE H HHTEPAKTUBHbIE METObI 00yYeHUSI:
o0cCyKJIeHNE MPAKTUYECKUX MTPUMEPOB Ha TEKIIUIX




2. MECTO JUCIMIIYIMHBI B  CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBbI

Jucrunmaa BxomuT B 010k bl «/lucummuuubel  (Momynm)»  oOpa3oBaTenbHOM
nporpaMmsbl OakanaBpuara o HamnpasieHuto 09.03.04 «IIporpaMMHas HHKEHEPHUS.

W3yyenne AMCUMIIMHBI TpEANOaraeT IMpeABapUTEIbHOE OCBOCHHE CIIEIYIOIINUX
JUCITUILIAH Y4eOHOTO TUTaHa!

— ba3wl JaHHBIX;

— Teopus BeposiTHOCTEH 1 MaTeMaTHYECKas CTATUCTHKA.

OcBoeHne JaHHON AWCIMILIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEe I CIETYIOIIX
JTUCIUILINH 00pa30BaTeIbHOM IPOrPaMMBI:

— MamunHoe oOy4eHue U aHaIu3 JaHHbIX;

— CucTtembl HCKYCCTBEHHOT'O UHTEIIJICKTA.

OcBoenne y4eOHON NUCIUILTMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIETEHIUH C y4eTOM
matpunbl komnetenuuid OIIOIl nns wampaBnenuss (ypoBenb OakanmaBpuarta): 09.03.04
IIporpammHasl HHKEHEPUSI.



3. OBPBEM JJUCIIUIIJINHbI

OO0muit 00BeM TUCIUIUIMHBI COCTABIISACT 5 3a4eTHBIX eauHUI (3.€.), 180 akageMuyeckux
4acoB (135 ACTPOHOMHUYECKUX 4acoB). B TOM qucle:
1 cemectp — 5 3.e. (180 ak.u.).

Ta6auuna 2. O6bEM TUCHMILIUHEI 10 BHJIaM YUeOHbBIX 3aHATHH (B aKaJJeMUYECKIX Yacax)

O0bem 1o ceMecTpam, aKkaj. 4.
. KoamnuecTBo cemecTpoB 0CBOEHUSI
Buabl yueOHo# padoThI
Bcero AU CIUILIMHbBI

1
O0BeM QUCIUILUINHEI 180 180
AynuTopHas padora* 72 72
Jlexumnm (JI) 36 36
JlaGopaTopHbie paboTsl (JIP) 36 36
CamocrositeabHas padora (CP) 108 108
HpopaESOTKa y4eOHOro Marepuana 45 45
JIEKIUH
IToaroroBka K J1abopaTopHBIM paboTam 36 36
[TonroToBKa K 9K3aMeHy 30 30
IToaroroBka K py0eXKHOMY KOHTPOJTIO 9 9
Jlpyrue BUbI CAMOCTOSITEIILHOM PabOTHI 28.5 28.5
Bua npoMeKyTo4HO# aTTeCTANNHU JK3aMeH

*B TOM ymclie, B popMe MPAKTHUECKON MOArOTOBKU



4. COAEPXAHUE JUCHUIJIAHBI, CTPYKTYPUPOBAHHOE IO MOJYJISIM YUYEBHOM JUCHUILINHBI C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHUYECKHUX YACOB 1 BUJTOB YYEBHbBIX

3AHATHUIA
Tadauua 3. ConepkaHue TUCUMUILUIMHBI
Buabl 3aHATHIE®, Yachbl Kommnerenmuu, Texymuii KOHTPOJIb Pe3yJILTATOB 00y4YeHHsI
. 3aKpeIieHHbIe 32 Bayuibl
Ne n/mm Tema (Ha3BaHUE) MOTYJIS 1 C P CP | Temoii (kon mo CYOC Cpok Doyt -
3++) (neneas) MaKc)
1 cemecTp
PyOexHbII KOHTPOJIH 35
ApXUTEKTypa CHCTEM XPaHCHUS
1 AHHBIX 12 0 12 26 | OIIKC-6, OIIKC-8 6 JlaBopatopHsie paGoTEI 9/15
HUTOr'O: 12/20
PyOexxHBII KOHTPOJIH 3/5
2 OcHoBBI 00paboTKH HH(OPMALUH 16 0 16 35 | OIIKC-6, OIIKC-8 14 JlaBopatopHbe paGoTHI 15/25
HUTOr'O: 18/30
PyGesxHbIi KOHTPOIIb 35
3 AJNTOPUTMEI CXaThs HH(YOpMAIIH 8 0 8 17 | OIIKC-6, OIIKC-8 18 JlaBopatopHbie paGoTBI 9/15
HNUTOrO: 12/20
4 Dk3ameH - - - 30 - - - 18/30
HUTOTI'O 3a cemecTp 36 0 36 108 - - - 60/100

*B TOM uucIe, B popMe NpakTHIeCKOi MOArOTOBKH




Conep:kanue TUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsIM)

Ne,
u/n HaumeHnoBanue MoayJisi, coaep:kanue Yacwl
1 APXHMTEKTYpPa CHCTeM XPaHeHHUsl IaHHbIX
Jleknun 12
[TonsaTHe XpaHWwIMIIA JaHHBIX. PacrpeneneHHble M LIEHTPaIU30BaHHbIE

11 | xpanunuia nanueix. Permukanus. Cxatue faHHbIX. MeTo bl 2
BOCCTaHOBJICHUS OBPEXKICHHBIX JAHHBIX
MHoromepHoe ImpexacraBieHue JaHHbIX. IIpenmyiiectBa, OCHOBHbIE

1.2 | oneparuu MmHOoroMepHoro aHanu3a JaHHBIX (OLAP). OLAP ky0si. 2
IToctpoenne OLAP cpe3os
ApXUTEKTypa pacnpeleieHHOM CHCTEeMbl XpaHeHus JaHHbx. Cloi

13 | IPEACTaBICHUA IaHHDIX. Cnoii 6uznec-noruku. Cinoil XpaHeHus AAHHBIX. >
OOBeKTHO-pEAIMOHHOe 0ToOpaXkeHne. Tonoaoruu U paclIupeHus CeTei.
YBenuyeHue npormycKHON CIIOCOOHOCTH CETH
OOnaunble  CEpPBHUCHI:  OCOOCHHOCTH, NPEUMYIIECTBA, HEIOCTATKH.

1.4 | Hactpoiika obmaunoro oxpyxeHus. Co3gaHue M HACTpOWKa TECTOBBIX 2
BUPTYaJIbHBIX OKPYXEHUHN
[Tonstue QaiinoBoil cucrempl. OTOOpaKeHUE JIOTUYECKUX U (PU3NUYECKUX

15 | anmpecoB. Orpanuuenus ¢aiioBoid cucrtemsl. DaioBas cucrema s 2
pacIpe/ieIeHHbIX CUCTEM
Apxutektypsl HDD, SSD. Apxurektypa BUPTYyaJbHOTO KECTKOTO JHCKA.

16 | KogupoBanue u  jgekogupoBaHue JaHHbIX. TexHonorus RAID. 2
CrangaptHbie xapakTepucTuku. Jledparmenranus. COopka Mmycopa
JlabopaTopHbie paboThl 12

JIP1.1 | Xpanununia naHHbIX. TeXHOJIOTHH XpaHEHHUs JAHHBIX 2
JIP1.2 | XpaHeHue JaHHBIX B MHOTOMEPHOM MOJIeNU 2
P13 Jlormueckast u (uznueckas MOAEIU PACIpENeIeHHON CHUCTEMbI XpaHEHUS >
JTAHHBIX
JIP1.4 | PacnipenienieHHbIe CHCTEMbl XpPaHEHHUs JAHHBIX B BUPTYAJIIbHOM OKPY KEHHUH. 2
JIP1.5 | ®aiinoBas cucrema 2
JIP1.6 | MoaenupoBaHue paboThl HAKOIIUTENEH 2
CamocrosiTeibHAsI padoTa 26
CP1.1 | TIIpopabGoTka yueOHOTO MaTepuaa JeKIun 1.5
CP1.2 | [loaroToBka K J1aDOpaTOpHBIM paboTaM 12
CP1.3 | TIloaroroBka K pyOeXHOMY KOHTPOJIIO 3
CP1.4 | Ipyrue BUibl CaMOCTOSATENbHOM paboThI 9.5
2 OcHoBbI 00pa00TKH HHPOPMALMH
Jlekuuu 16
21 [Tonstue nanubix. WHbopmanms, mojuiexamas oOpabOTKe W aHAIU3Y. >
' CTpyKTypHpOBaHHBIE JaHHBIE
29 OcHoBuble nenu U 3amaun npouecca ETL. M3Bneuenne nanusix B ETL. 4
' Bb160p Hcnonb3yeMbIX HCTOYHUKOB AaHHbIX. Ounctka naHHbix B ETL.

23 [IpeobpazoBanne nanubix B ETL. 3arpy3ka naHHBIX B XpaHWJIHILE. 2
Ob6orarieHue 1aHHbIX

24 HectpykTypupoBanHble jgaHHble. VICTOUHMKM HECTPYKTYpPHUPOBAHHBIX 4
JAHHBIX. MeTo1l 00pabOTKHU HECTPYKTYPUPOBAHHBIX JAHHBIX.

o5 [TprunHbl U30BITOYHOCTH HMHPOPMALMU B JAaHHBIX, THUIBl METOAOB >

CHU)KEHHUSI pa3MEPHOCTH




2.6 | Busyanu3zanus naHHpIX. BUTpHHBI JaHHBIX. 2
JlabopaTopHbie padoThl 16
JIP2.1 | Beenenue B dpeiimBopk Pandas 2
JIP2.2 | Ummoprt maHHBIX ¢ moMomisio Pandas 2
P23 Ounmienue nanubix. [Touck HekoppekTHOM nHpopManuu. O6paboTka 5
MPOIYCKOB JIaHHBIX
JIP2.4 | O0oraiieHue JaHHBIX 2
JIP2.5 | Brenenue B NLTK. Tokenuzaius Tekcta 2
JIP2.6 | CoBmectHoe npumenenne NLTK u Pandas npu 06paboTke 1aHHBIX 2
JIP2.7 | Meroa riaBHbIX KOMIIOHEHT 2
JIP2.8 | Busyanuzanus 1TaHHBIX 2
CamocrtosiTeibHast padoTa 35
CP2.1 | [IpopaboTka yueOHOTO MaTepraia JEeKIHi 2
CP2.2 | [loaroroBka K 1a0opaTOpHBIM paboTam 16
CP2.3 | TIloaroroBka K py0eXKHOMY KOHTPOJIIIO 3
CP2.4 | Ipyrue BUIbI CAMOCTOSITEILHON pabOThI 14
3 AJITOPUTMBI CKATUSI MHGOpMALIMK
Jlekuun 8
Knaccudukanus metonos cxatus. CeMaHTUYECKUE METOABI CxkaTus. Poib
3.1 | cnoBapsi. CXxeMbl KOAUPOBAHHMSI CO CTATUICCKUMU KOJOBBIMU CIIOBAMU: KOJIBI 2
Illernona-®ano, Xaddmana, Dnmuaca, KoJbl Ha OCHOBE yncen PuboHayun
Apudmerndeckoe KoaupoBaHue. MapKOBCKHE HCTOYHHKU HH(OPMAIIUH.
32 AnanTtuBHOe KoaupoBanue XaddmaHa (IMOCTPOCHHE U TEPECTPOCHHE 2
' KOZOBOTO JIepeBa C YYETOM BEpOSITHOCTHBIX CBOWCTB COOOIIEHUNN).
Anropurmel FGK, V
3.3 | CpaBHUTENIbHBIN aHAJIN3 AJITOPUTMOB CHKATHUS 2
3.4 | UyBcTBHTEIBHOCTD KOJIOB K omnOKkaM. HoBble TCHICHIIMU B KOJUPOBAHHUH 2
JlabopaTopHbie paboThl 8
JIP3.1 | Pa3zpaOoTKa aJIrOPUTMOB CO CTATUYECKUMU KOJIOBBIMH CJIOBAMHU 2
JIP3.2 | Peanuzanus aganTuBHOTO KoAupoBaHus Xadgdmana 2
JIP3.3 | [Ipeacka3piBarouii METO CKATHUS 2
JIP3.4 | UyBCTBUTEIHHOCTH KOJIOB K OITHOKAM 2
CamocrositenbHas padoTa 17
CP3.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 1
CP3.2 | TloaroroBka K JJabOpaTOpHBIM paboTam 8
CP3.3 | [loaroToBka K pyo0eKHOMY KOHTPOJTIO 3
CP3.4 | Ipyrue BUibl CAMOCTOSATENbHOM pabOThI 5
4 DK3aMeH 30
CP4.1 | [loarotoBka K 3K3aMeHYy 30

10




5.

YYEBHO-METOJAUYECKOE OBECHEYEHHUE CAMOCTOATEJBHOM
PABOTBI CTYJAEHTOB

CamocrosTenbHas pa60Ta CTYACHTOB IO AWCHUILIWMHE obecreynBaeTcs CJICOYIOIIUMHA yqe6H0-
MCTOANYCCKUMU MAaTCpUaJIaMu:

1
2.

3.

Pabouast mporpamMma JTUCHMIUIAHEI.

[lepeuens y4eOHOM UTEPATyphl U JOMOJHUTEIBHBIX MATEPUATIOB, HEOOXOIUMBIX IS
OCBOCHMS AUCIUIUTMHBI [Paznmen 7 Paboueit mporpaMmbl TUCIIATIIAHEI .

[Tepeuens pecypcoB cetu «HTEpHET», PEKOMEHIYEMBIX UISI CAMOCTOSATEIIBHONW pabOThI
IIPU OCBOCHMH TUCUUILTHHBI [Pa3nen 8 PaGoueil mporpaMMbl TUCIUIUIHHBI |.
Meronudeckue ykazaHusi Ui OOydYalOIIUXCsl MO OCBOCHHIO TUCIUIUIMHBEI [Pasmen 9
PaGoueii mporpaMMbl AUCITUTUINHBI .

[TepeueHs HHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMbIX MPU U3yUYCHUU JTUCIUTUIHHEI,
BKJIFOYAs IIEPEUYCHb IPOrPAMMHOT0 00ecTieueHUsI, THHOPMAITMOHHBIX CITPABOYHBIX CUCTEM
U ipodeccuoHanbHBIX 0a3 manHbIx[Pa3aen 10 Paboueit mporpaMMbl TUCIUIIIIUHBI .

CTyAeHThl MONYyYalT OOCTYH K YKa3aHHBIM MaTepualiaM HauuHas C IMEepBOTO 3aHATHS IO
mucuuiuimae, B coorsetcTBru ¢ OITOIL
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6. ®OHJ OLEHOYHBIX CPEJCTB JJs TNPOBEJIEHMS TEKYIIETO
KOHTPOJISI W TPOMEXKYTOYHON ATTECTALIMU CTYAEHTOB MO
TACIHATIINHE

@®onp  oneHounslx cpeactB (POC) g OpoBeAeHMs] TEKYIIEro KOHTPOJ H
IPOMEKYTOUHOM aTTecTalMM OOydaroUMXcsi M0 JAUCUUIUIMHE Oaszupyercsd Ha IepedHe
KOMIIETEHIIMI C yKa3aHUEeM ATaroB WX (JOPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa30BaTEeIbHON
nporpammbl  (pazzmen 1). @OC obOecnieunBaeT OOBEKTHUBHBIM KOHTPOJIb JOCTHIXKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHU S, 3alJIAHUPOBAHHBIX JJIs1 JUCLIUILIIMHBI.

®OC BkIIOYAET B ceOsi:

— IepeyeHb KOMIIETEHLUH C yKa3aHHEM 3TamnoB MX (OPMHUPOBAHHSA B HPOLECCE OCBOCHMS
00pa3oBaTeNIbHOW IPOrpaMMBl;

— OIMCaHWE II0Ka3aTeJel U KPUTEPHUEB OLIEHMBAHUSA KOMIIETEHUUH Ha Pa3IMYHBIX dTanax MX
(dopMuUpOBaHUs, ONMCAHUE IIIKAJI OLICHUBAHHUS;

— THUIOBbIE KOHTPOJIbHBIE 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHUH, BIaJJeHUH U (WIN) OIbITA JESITEIbHOCTH, XapaKTepU3yIOIIKe 3Tarbl (OPMUPOBAHUS
KOMIIETEHIIM B IPOIIECCE OCBOCHUS 00pa30BaTEIbHON MPOTPAMMBIL;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE IMPOLEIypbl OLICHUBAHMS 3HAHUM, YMEHMH,
BIAJCHUH W (MIM) OMNbITa JAEATENbHOCTH, XapaKTepU3YIOIUX JTanbl (OPMHPOBAHUSA
KOMITETEHIIUH.

KoHTponb 0cBOEHUS AUCLMILIMHBI IPOU3BOAUTCSA B cOOTBETCTBMM C llomoxkenuem o
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryaeHToB MI'TY um. H.O.
baymana.

®OC sBasieTcs NPUIIOKEHUEM K JaHHOW paboyeil mporpaMMe AUCLUILIUHBL.
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7. IEPEYEHb YUYEBHOM JIMTEPATYPbI W JIONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOAUMBbIX JJIs1 OCBOEHUA JUCIHUITIJIMHBI

Jluteparypa
1 Temxun U. O., bapannukosa U. B., Konos . C. AnnapaTHble cpeicTBa XpaHEHUs U
00pabOTKHM TaHHBIX: TEXHUYCCKHE CPEJICTBA XpaHEHHUS JaHHBIX : ydeOHoe mocodue / Temkun U.
O., bapannukosa U. B., Konos U. C. - U3parensckuit lom MUCuC, 2018.
2. I'pysnes, A. B. U3yuaem Pandas/ A. B. I'py3zaeB, M. Xelar ; nepeBo1 ¢ aHIIIAHACKOTO A.
B. I'py3neBa. — 2-oe u3j., ucrnp. u gorn. — Mocksa : JIMK Ilpecc, 2019. — 700 c. — ISBN 978-
5-97060-670-4. — Tekcrt : anexkTpoHHbIN // JIaHb : 2JIeKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/131693 (mara oOpamenus: 00.00.0000). — Pexum gocryma: ams
aBTOPU3. MOJIb30BATENCH.
3. [lerpoB Anekc. PacnpeneneHusle naHHBIE. ANTOPUTMBI PAa0OTHI COBPEMEHHBIX CHCTEM
xpanenus uapopmaruu / [lerpo Asnexc. - Cankr-IlerepOypr : [Tutep, 2021. - 336 c. - ISBN 978-
5-4461-1640-9.
4. TutoB A. H., Taszuesa P. ®@. Python. O6paboTka qaHHBIX : y4eOHO-METOAMYECKOE ITOCOOHe
/ TutoB A. H., Tasuesa P. ®@. - U3gareasctBo KHUTY, 2022.
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8. IEPEYEHb PECYPCOB CETH HHTEPHET, PEKOMEHIAYEMBIX JJI
CAMOCTOATEJBHOU PABOTBI 1P OCBOEHUH JTUCIUITJIMHBI

1. Caiit yauBepcurera: http://bmstu.ru

2. Poccuiickas rocymapctBeHHas ouodmauoreka. http://www.rsl.ru.

3. l'ocymapcTBeHHas MyOIUYHAs HaAydYHO-TEXHUYeCKas oubanoreka Poccun. hitp://www.gpntb.ru.
4. bubmnoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texumueckas OubOmuoreka K® MITY um. H.D. Bbaymana. http://library.bmstu-
kalugaru.

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

7. DneKkTpoHHO-OMOIMOTEeYHAs: cUcTeMa u3aaTenbeTBa «Jlanby http://e.lanbook.com.

8.  DJeKTpOHHO-OMONMOTeYHass  cHcTeMa  «YHHBEPCHUTETCKass  OMOJMOTEeKa  OHJIAWHY»
http://biblioclub.ru.

9. DnektpoHHO-OuOMoTeYHas cucteMa «[PRbooks» http://www.iprbookshop.ru.

10. Dnekrporno-oubmoreunas cucrema (ObC) «Opaiim» https://biblio-online.ru.

11. LenTpanbHas Oubimoreka oopazoBaTelbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Enunas xosutekiust g poBeix 00pa3oBaTeibHbIX pecypcoB hittp://school-collection.edu.ru.
13. ®enepanbHbIN HEHTP HHPOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/

15. Caiit xadenpsr «IIpukinaanas mMaremMaTtuka, MHOOPMATHKA M BBIYHUCIUTEIbHAS TEXHHUKA:
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/
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9. METOJIMYECKHUE YKA3AHUSI AJIS1 CTYJAEHTOB IO OCBOEHHIO
JUCHUIINHBI

IIpuctynas x paboTe, KaxIbpli CTYAE€HT JOJDKEH IPUHMMAaTh BO BHHMMaHUE
HWKECIIEAYIOLUE TOJI0KEHUS.

JlucuuIuIiHa MOCTPOEHa M0 MOJYJIBHOMY MPUHLUIY, KaKIblH MOAYJb IPEICTaBISIET
c000i1 JIOTHYECKH 3aBEPIICHHBIN pa3/ien IMCUUIUIMHBL. JJUCIUIUIMHA JETUTCS Ha YEThIpe MOTYJIs
(BKJTFOUAST DK3aMEH).

Ha mepBoM 3aHATHM CTYAEHT MOJydyaeT HH(DOPMAIUIO Ui JOCTyNa K KOMIUIEKCY
METOAMYECKUX MATepPHAJIOB [0 JUCLIUIUIMHE.

JlekIiHOHHBbIE 3aHATHUS TOCBAIICHBI PACCMOTPEHHUIO KIIFOUYEBBIX, 0a30BBIX MOJ0KEHUI
Kypca 1 pa3bsCHEHUIO YUeOHBIX 3aJaHUI, BBIHOCUMBIX Ha CAMOCTOSTENIbHYIO IPOPAOOTKY.

JlaGopaTtopHble padoThl NpeIHA3HAYCHBI Ui MPUOOPETEHHs OMbITa NMPAKTUYECKON
peanu3alMy OCHOBHOM NpodeccuoHanbHON 00pa3oBaTeinbHON mporpammbl. Meroaudeckue
JOKYMEHTBI K J1TabopaTopHBIM paboTaM MpopadaThIBAIOTCS  CTYJEHTaMH BO  BpeMs
CaMOCTOATENIbHOW MOAroToBKU. HeoOXoauMblii ypoBEeHb MOATOTOBKHM KOHTPOJIUPYETCS Iepen
poBeIeHUEeM Ja00paTOPHBIX padoT.

IIpakTHyeckas MOArOTOBKA MPHU pPealn3aluy y4eOHON JUCLUIUIMHBI OPraHUu3yeTcs MyTeM
NPOBEICHUSI CEMUHApPOB, TMPAKTHUYECKUX 3aHATHH, NPAKTHKYMOB, JIa0OpaTOpHBIX paboT u
UHIUBUAYAIbHBIX M(WIM) TPYNIOBBIX KOHCYJbTALMH, NPEAyCMATPUBAIOIIUX  ydacTHe
0o0yJaromuxcsi B BBIMOJHEHUH OTICIBHBIX JJIEMEHTOB pabOT, CBA3aHHBIX C Oyaymien
npodeCcCHOHATIBHON 1€ TETbHOCTBIO.

[IpakTnueckast HOATOTOBKAa MOXKET BKJIKOYATh B C€Osl OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUIIAa, KOTOpbIE IPEAyCMAaTpUBAIOT IMepefady yueOHoW uHpopMmanuu oOyyaromuMmcs,
HEOOXOIMMOW Ui TOCTENYIOIIEro  BBIMOJHEHWS  paboOT, CBS3aHHBIX C  Oymymien
npo¢ecCHOHATBHOMN 1€ TETbHOCTBIO.

CamocrosiTeibHAsE padoTa CTYJEHTOB BKJIOYACT CIEAYIOIIME BUJBL: MpopaboTKa
y4eOHOro MaTepuasa JeKIuil, TOAroToBKa K Ja0opaTOpHbIM paboTaM, MOJrOTOBKA K 3K3aMEHY,
MOJIFOTOBKA K pyOEKHOMY KOHTPOJIIO. Pe3ynbTaThl BceX BUIOB pabOTHI CTYA€HTOB (POPMHUPYIOTCS
B BHUJE JHMYHOTO pPEUTHMHIa, KOTOPBIM YUWUTHIBACTCA HA MPOMEXKYTOUHOW aTTECTalHH.
CamocTrosTenbHas paboTa npeaycMaTpUBaeT HE TOJIBKO MPOpPabOTKy MaTepHalioB JIEKIIU, HO U
UX pacIlUpeHue B pe3yjbTaTe MOMCKA, aHAJIN3a, CTPYKTYPUPOBAHUS U MPEJICTABICHHUS B
KOMIIAaKTHOM BHJI€ COBPEMEHHOM MH(OpMAaIMK U3 BCEX BO3MOYKHBIX UICTOYHUKOB.

Texkymmid KOHTPOJIb TPOBOAWUTCA B TEYEHHE KaXJOrO0 MOIYJS, €ro HTOTOBBIE
pe3yJIbTaThl CKJIAABIBAIOTCS U3 OLEHOK 10 CJIEAYIOIINUM BUaM KOHTPOJIBHBIX MEPONPUATHI:

- PyOexHbIil KOHTpOIIB
- JJaboparopnbie paboTHI.

OcBoeHME AMCLUMIUIMHBI M €€ YCIEIIHOE 3aBEPIICHUE HAa CTAaJUU NPOMEKYTOYHOU
aTTecTallid BO3MOXKHO TOJIBKO NPHU PETryJsIpHON paboTe BO BpeMs CEMECTpa U IUIAaHOMEPHOM
POXOXKJICHUN TEKYyIero KoHTposs. Habparh pedTHHT 1o BceM MOIYJISIM B KaKJJOM CEMECTpeE,
OPOHTH MO KaXJOMY MOAYJIK IUUIAaHOBBIE KOHTPOJIbHBIE MEpPONpPUATHS B  TEUEHHUE
HK3aMEHALIMOHHON CECCUM HEBO3MOXHO.

Jlnia 3aBepiieHusi paboThl B CEMECTpPE CTYJIEHT JOJIKEH BBINOJHUTH BCE KOHTPOJIbHbBIE
MEPOIPUSTHSL.

IIpomexyTouHass arTrecTauMs 1O JUCHUIUIMHE TNPOXOAUT B (opme »>K3ameHa,
KOHTPOJIMPYIOIIET0 OCBOCHUE KIIFOUEBBIX, 0A30BBIX MOJOKEHUH TUCIMIUIMHBI, COCTaBJISIONINX
OCHOBY OCTaTOYHBIX 3HAHUI MO HEM.

MeToauKa OLEeHKH 110 PEHTHHTY

CryneHT, BBIMOJIHUBIINN BCE PEyCMOTPEHHbIE YUEOHBIM TUIAHOM 3aJaHMsI U CABIIHMA
BCE€ KOHTPOJIbHBIE MEPONPUSTHS, MOJIy4aeT UTOTOBYIO OLEHKY IO JUCLUIUIMHE 33 CEMECTpP B
COOTBETCTBHUH CO ILKAJION:
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PeiiTunr Ouenka Ha IK3aMeHe
85— 100 OTJINYHO
71-84 XOpOIIO
60— 70 YJAOBJICTBOPUTEIHHO
0-59 HEYJIOBJICTBOPUTEIHHO

OneHuBanue IOUCLMIUIMHBI BEAETCA B COOTBETCTBMM C [lonokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTHU U MMPOMEKYTOUHOMU aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. MEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTUM, MCIOJIb3YEMBIX
IIPH N3YYEHUU JUCIHHUIIVINHBI, BKJIIOYASA IHEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMUA, NHOOPMALNMOHHDBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHBbIX

NudpopMmannoHHbIe TEXHOJIOTHH:

- OnekTpoHHass WHGOPMaIMOHHO-0Opa3oBaTenbHas cpega MI'TY  um. H.D. bBaymana
obecrieunBaeT JIOCTYN K y4eOHBIM IUIaHaM, paboYuM MporpaMmaM IUCHHMILUIMH (MOIyJeH),
nporpaMMaM TPaKTHK, MEKTPOHHBIM YYEOHBIM HM3JaHUSAM U 3JCKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKazaHHBIM B pabo4MX MporpaMmax IUCHUIUIMH (MOAYJeH), mporpaMmax MpakTHUK,
(dbopMUpOBaHKE TEKTPOHHOTO MOPTHOIHNO 00YJAOIIETOCs, B TOM YHCIIE COXpaHEHHE ero padbor
U OIEHOK 3a 3TH paboTel. [IpemycmMoTrpeHa BO3MOKHOCTH CHUHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHCTBHUSA CTYJIEHTOB M TIpenojaBaTeleldl IOCPEACTBOM TEXHOJIOTMA M CIyXO IO
MEPEChUIKE U TMOJYYECHHUIO AJIEKTPOHHBIX COOOIICHUN MEXIy MOJb30BATENSIMU KOMIIBIOTEPHOM
cetu MHTEpHET.

- DekTpoHHas 1mouTa npenojgasaresns: mitrokhin@bmstu.ru;

- Cucrema BigBlueButton https.//webinar.bmstu.ru

IIporpaMmMHoe obecnevenue:

- Anaconda
- PyCharm Community 2019.+
- Python

HNupopmannoHHbIe CIPABOYHbIE CHCTEMBbI:

- DHIMKIIONEIUs aHau3a U 00padoTku aanubix http://wiki.loginom.ru;
- [MporpammHuas maardopma 1iis aHau3a TaHHbIx Anaconda https://www.anaconda.com

IIpodeccuonasbabie 6a3bl JAHHBIX:

- OtkpsiToe 0OpazoBanue https://openedu.ru;

- ConnanbHas CeTh CHEUAIMCTOB [0 00paboTKe TaHHBIX U MAalIMHHOMY oOyudeHuto Kaggle
https.//www.kagale.com.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOU
JJIAA U3YUYEHUSA JUCIUIIVIMHBI

Hepequb MATCPHUAIBHO-TEXHUICCKOI'O obecrnieueHus JUCIHHUITIMHBI

Ne,

. Buj 3ansaruii Buja u HammMeHoOBaHUe 000pYy10BaHUSA

1 | Jlekuun CIEUAIBHO 000PYI0BaHHBIC Ay TUTOPHH C
MYJIbTUMETUHHBIMU CPEICTBAMU, CPEACTBAMH
3BYKOBOCITPOM3BEICHUS M HIMECIOIIIMMHU BBIXOJ] B CETh
WuTepHeT; moMeeHus At TPOBEICHUS ayIUTOPHBIX
3aHATUH, 000pyI0OBaHHBIC YYeOHON MeOEbI0; ayUTOPUN
OCHAIIIEHHBIE KOMITBIOTEPAMH C JIOCTYIIOM K Oa3am
JAHHBIX ¥ ceTH VHTepHET; CTyIN1; KOMITLIOTEPHBIC
KJIACCHI.

2 | JlabopaTopHbIe pabOTHI CHeIHalbHO 000PYy/I0BaHHBIE Ay TUTOPHH C
MYJIBTUMETUHHBIMU CPEJICTBAMU, CPEICTBAMH
3BYKOBOCITPOU3BEICHUS U MMCIOIIIMMHU BBIXOJ] B CETh
WHuTepHeT; MoMeIeHus A1 TPOBEICHUS ayIUTOPHBIX
3aHATHUI, 000pYyIOBaHHBIC YU4eOHOM MEOECIBIO; Ay JUTOPUN
OCHAIIIEHHBIE KOMITBIOTEPAMH C JOCTYIIOM K Oa3am
JIAHHBIX ¥ ceTH VHTepHET; CTyIMU; KOMITBIOTEPHBIC
KJIACCHI.

3 | CamocrosiTenbHas pabota | OubnuoTeka, uMeroIas padboure MecTa Jisl CTyICHTOB;
BBICTABOYHBIC 3aJIbI; ayIUTOPHUU, OCHAIIICHHBIC
KOMIIBIOTEpaMH C JIOCTYIIOM K ceTu MHTepHeT.
ComuoKyIbTypHOE TPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISIET CTYJICHTY Kaue€CTBEHHO BBHITIOTHATh
CaMOCTOSITENIbHYIO padoTy.
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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. Temkun U. O., bapanuukosa U. B., Koo U. C. AnmnapartHbie cpe/icTBa XpaHeHUsI U 00paboTKu
JITAaHHBIX: TEXHUUECKHe CPe/ICTBAa XpaHeHUs JIaHHBIX : yueObHoe mocobue / Temkun 1. O., Bapannukosa U.
B., Konos W. C. - M3parensckuii Jom MUCuC, 2018.
2. I'py3ges, A. B. N3yuaem Pandas / A. B. I'py3zeB, M. XelaT ; nepeBoy, ¢ aHrmiickoro A. B. I'py3zesa.
— 2-0e u3g,., ucnp. u gor. — Mocksa : JIMK Ilpecc, 2019. — 700 c. — ISBN 978-5-97060-670-4. —
TeKCT : 371eKTPOHHBIN // JIaHb : 37eKTpOHHO-01b/mMoTeuHas cuctema. — URL: https://e.lanbook.com/
book/131693 (zmata obparrierus: 00.00.0000). — Pe>kuM AocTyma: [/1sl aBTOPH3. TI0JIb30BaTeIeH.
3. [TletpoB Anekc. PacripesiesieHHble JaHHbIe. ATOPUTMbI pab0Thl COBPEMEHHBIX CUCTEM XpaHeHHs
uHdopmatuu / [TetpoB Anekc. - Cankrt-ITetepOypr : ITurep, 2021. - 336 c. - ISBN 978-5-4461-1640-9.
4. TutoB A. H., Ta3uesa P. ®. Python. O6paboTka fgaHHbIX : yueOHO-MeToarueckoe mocobue / Tutos A.
H., Tasuea P. ®. - Usgarenscteo KHUTY, 2022,

2). 11.10. IEPEUEHB MH®OPMAIIOHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YYEHUW JUCITUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEYIOWIEN PEJAKIIVUA:

10. ITepeueHs HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIHHBI,
BKJ/TIIOYasi MepeueHb MPOrPaMMHOr0 odecreueHNs, WH(POPMaLMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

ITporpamMHoe oGecnieyeHue:

- Anaconda

- Anaconda (guctpubytus Python)
- PyCharm Community 2019.+

- Python

IIpenogaBarenu kKageapsbl:
YepHsbiiioB A.B., goleHT (K.H.), KaHAUJAT TeXHAYeCKHUX HaykK, JolleHT, sch@bmstu.ru

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



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

ITporokosa Ne 09.04.13-04/10 ot 18.04.2025 .

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/IBLHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEIYFOLIEN
PEJAKIIVN:

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

JIuTeparypa 110 AUCLUIVIVHE:
1. I'py3zes, A. B. W3yuaem Pandas / A. B. I'py3aeB, M. XelaT ; mepeBoj, ¢ anruiickoro A. B. I'py3gesa.
— 2-0e u3g., ucnop. u gor. — Mocksa : JIMK Ilpecc, 2019. — 700 c. — ISBN 978-5-97060-670-4. —
TekcT : 3/1eKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHas cucreMa. — URL: https://e.lanbook.com/
book/131693 (gara obparienusi: 00.00.0000). — Pexkum focTyma: AJisi aBTOPHU3. TO/Ib30BaTeIel.
2. ITerpoB Anekc. PacripesiesieHHbIe JaHHBIE. AJITOPUTMBI pabOThI COBPEMEHHBIX CUCTeM XPaHeHHs
uHdopmaumu / [TerpoB Asnekc. - Cankr-IletepOypr : ITutep, 2021. - 336 c. - ISBN 978-5-4461-1640-9.
3. TutoB A. H., Ta3uesa P. ®. Python. O6paboTka faHHbIX : yuebHO-MeToHuYeckoe rocobue / Tutos A.
H., Tasuera P. ®. - U3garensctBo KHUTY, 2022.

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, NCITO/Ib3YEMBIX
IMPU N3YYEHUN JUCIUILINHBI, BK/TFOYASA IIEPEUEHB ITIPOT'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIITMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEN PEJAKIIAN:

10. ITepeuenb uH(GpOPMaLMOHHBIX TEXHO/IOTHI, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AUCLUIIUHBI,
BKJ/IIOUYAasi MepeyeHb MPOrpaMMHOro odecrnedeHns, HH()OPMALMOHHBIX CMIPABOYHBIX CHCTeM U
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:

- 7-Zip

- Anaconda

- Debian Linux

- Dr.Web Desktop Security Suite
- LibreOffice

- Mozilla Firefox

- PyCharm Community 2019.+

IIpenogaBarenu kKageapsbl:
MurtpoxuH A.C., accucreHT, mitrokhin@bmstu.ru

YepHbiiioB A.B., foleHT (K.H.), KaHIWJAT TeXHAYeCKHUX HayK, JolleHT, sch@bmstu.ru
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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. Tuto A. H., Ta3zuesa P. ®. Python. O6paboTka JjaHHBIX : yueOGHO-MeTouueckoe ocobure / TUTOB A.
H., Tasuera P. ®. - U3garensctBo KHUTY, 2022.
2. I'py3zes, A. B. U3yuaem Pandas / A. B. I'py3neB, M. Xeliar ; nepeBog, c aHruiickoro A. B. I'py3zesa.
— 2-0e u3p,, uctp. u gon. — Mocksa : IMK Ilpecc, 2019. — 700 c. — ISBN 978-5-97060-670-4. —
TekcT : 37eKTpOHHBIH // JlaHb : 31eKTpoHHO-01bmoTeuHas cucrema. — URL: https://e.lanbook.com/
book/131693 (gara obparrenusi: 00.00.0000). — Pexxum [ocTyma: Jisi aBTOPHU3. T0/Ib30BaTeIeH.
3. ITerpoB Anekc. PacripesiesieHHble JJaHHbIe. ATTOPUTMBI PA00ThI COBPEMEHHBIX CUCTeM XpaHeHUsI
uHdopMmaifuu / Ilerpor Asekc. - Cankt-ITetepbypr : [Tutep, 2021. - 336 c. - ISBN 978-5-4461-1640-9.

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, UCITO/Ib3YEMBIX
IMPU N3YYEHUN JUCIUILIMHBI, BK/TFOYASA ITIEPEUEHB ITPOT'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEM PEJAKIIAN:

10. ITepeuenb uH(pOPMaLMOHHBIX TEXHO/IOTHH, UCIO/Ib3yeMbIX MIPH U3yUYeHUH AUCLUIUIUHBI,
BKJIIOUYAasi MepeyeHb MPOrpaMMHOro odecrnedeHNs, HH()OPMALMOHHBIX CMIPABOYHBIX CHCTeM U
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmHoe obecrnieueHue:

- 7-Zip

- Anaconda

- Debian Linux

- Git

- LibreOffice

- Mozilla Firefox

- PyCharm Community 2019.+
- Python

- Ubuntu

IIpenogaBarens Kadegpsbl:

MuTtpoxuH A.C., cTapiuuii rpernojiaBaresnb, mitrokhin@bmstu.ru



