[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
Mdopwmauus 0 BragensLie: MuHHCTEPCTBO HAYKH U BhICIIEro 0dpa3oBanust P®
®WO: banammp3oes Hasum JinopnHoBMY
[lomxHocTb: PexTop

JIEE menap;aﬂnmmmrz}mapCTBeHH oe 010I2KeTHOE Oﬁpa?,OBaTe.]IbHoe YUupe:KIeHue BbICHICIro

YHUKanbHbI MPOrpaMMHbIA KIKOY: OﬁpiBOBﬂHHH
5cf0d689e80f49a334f6a4ba58e91f3326b9926

«/JlarecTaHCKUI roCy1apCTBEHHbINM TEXHUYECKUN YHUBEPCUTET»

PABOYAA TIPOI'PAMMA JUCHUIITIMHBI (MOAYJIA)

JlncuurimHa O0padoTKa 00JbIINX JAHHBIX

HauMeHoBaHue qucuuIinael o OITOIT

s HartpaBiieHus ___09.04.04 IIporpaMMHas MHKEHepUst
KOJ U TI0JIHO€ HaMEHOBAHKE HaIlpaBIeHU (CIeHaTbHOCTH)

o npodmto Pa3padoTka nporpaMMHoO-UH(GOPMALIMOHHBIX CHCTEM

dakynpTeT MarucTrepcKoii noAroTOBKH
HanMCHOBAHHUC (baKyIII)TeTa, TI€ BCACTCA AUCIUIIIIMHA

kadenpa IIporpaMMHoOe o0ecriedyeHNE BLIYUCINTEIbHON TEXHUKH U

ABTOMAaTHU3MPOBAHHBIX CUCTEM
HanMeHOBaHUe Kadeaphl, 32 KOTOPO 3aKperieHa JUCIUILUINHA

dopma oOydeHus o4yHasi, Kypc_2  cemectp _3 .

OYHas1, 0OYHO-3209HAs, 3a04HAs

r. Maxaukamna 2021



[Tporpamma cocrapjieHa B cooTBeTcTBHH ¢ TpebosanuamMu ®I'OC BO no Hanpas/ieHHIO MOATOTOBKH

(cneunansrocti) 09.04.04 — «IIporpasmuast imkenepis» ¢ yuerom pexomernaauuii u OIIOII BO
no HAnpapneHHIo H mnpoguwio noaroToBkH «PaspaboTka mnporpaMmiuo-nHbopMaLHOHHBIX

CIICTCM»

PazpaboTunk  Aiirymos T.T., 3aB. kadenpoit [IOBTHAC
noanich (®HO yu. cTenenn, yu. 3paHue)
« 15 » 06 2024 r.
[Tporpamma onoGpena Ha 3acenanny Beimyckatoineii kapeapel _ ITOBTHAC ot 15 urons 2021

rona, npotokon Ne 10.

3as. BpinycKaomeit Ra(bcupo‘; 10 AANIOMY HATIPABJICHIIO (CMEUHATBLHOCTH, NPOodmII0)
A ___AiirymoB T.I"., X.3.H.
K_{}]zﬂ%b (OUO yu. cTenens, y4. 3BaHue)

« 45 » 06 2024 .

ITporpamma onogpcua Ha 3acenanmu MeTomueckoit komuccnt dpaxyiprera or 15, &9 2021 rona,
npoTokon No

ITpencenarens MeTomuyeckoro copera (paKyabTeTa

Q ch-ﬁ &  Vcabekxora T.U., k.d.-M.H., IOLEHT

nHCh (®HO yu. cTeneHs, y4. 3BaHHE)
«{% » 09 2024 r.
Jexan paxyastera MII W Anrypanuera P.K.
noamds ®UO
/i—laqanbmm YO %amMaeBa 9.B.
MOAMKHCH 4 ®UO

H.o. npopexropa - /é\
1o y4eGmoii padgre W Vicugee banamupsoes H.JL



1. HeJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBI

Kypc «O6paboTka 60IpIIMX JaHHBIX» UMEET CBOEH 11eNbI0: (DOPMUPOBAHHUE Y 00YUYAIOIIUXCS KOM-
METEHITMM B 00JIaCTH Pa3pabOTKU M MCIOJB30BaHUS CUCTEM 00pabOTKM M aHamu3a OOJIBIINX MAaCcCHBOB
JTaHHBIX. M3y4eHne NaHHOW AUCIUILTUHBI TOTOBUT BBITYCKHUKA K BBITOJHEHUIO CIICAYIONINX 3a/1a4:

. ITocTaHoBKa 3a1a4M aHAIU3a JAHHBIX.

. IIpensaputenbHas 06paboTKa TaHHbIX.

. Busyanuszanus 1aHHBIX.

. PazpaOotka, peanu3anus U NpUMEHEHNE METOJOB UHTEUIEKTYaIbHOIO aHAJIN3a JAaHHBIX K
OO0JIBLIIMM MacCHBaM JIaHHBIX.

. [IpencraBnenue pe3ynbTaToB PabOTHI.

[enb n3y4eHns JUCLMILIMHBL: OCBOUTH IPUHLIUIIBI, METObI, TEXHOJOTUN U HHCTPYMEHTBI UCIIONb-
30BaHMs OOJBIINX JAHHBIX B MH()POPMAITMOHHBIX CUCTEMAX.

3a1auu M3y4eHUs! AMCLUUILUIMHBL U3YyYUTh TEXHOJIIOTUU XpaHEeHUs, 00pabOTKM U aHann3a OOJIbIINX
JAHHBIX, U3YYUTh METO/IbI IIOCTPOCHUS HH(OPMAIIMOHHBIX CHCTEM Ha OCHOBE 0a3 TaHHBIX U pacIipe/iesieH-
HBIX CUCTEM XPaHCHUS.

2. Mecto aucuuminnsl B ctpykrype OITOIL.
B crpykrype OIIOII maructpatypsl HacTosIIIas AUCIUIUIMHA BXOIUT B 00513aT€IbHYIO YacTh
yuebHoro 1ana. E€ ocBoeHme naeT 3HaHus HEOOXOAUMBIE ISl TPOXOXKACHUS MTPEIIUILIIOMHON TPAKTHKU
u BeImToHennst BKP.

3. Kommnerenuuu odyuaromierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCHUTLIAHBI (MOTYJIs1)
B pesynbraTe ocBoeHHs AUCHUIUIMHBI «OO0paboTKa OONBIIMX JaHHBIX» OOYYAIOMIMICS TOJIKEH
OBJIQJIETh CJCAYIOIUMH KOMIETEHIIUSAMH:

Koa komneren- | HaumeHnoBanmne koM- | HamMeHoBaHHMe moka3zaresisi olleHMBaHUs (MoKa3a-
1970 neTeHI N TeJH JOCTHKEHHUS 3aJAaHHOT0 YPOBHS OCBOCHHS
KOMIIETEHI[H )
HK'5 CHOCO6HOCTL BBIITOJIHUTH 3HaTh: METOABI ITIOCTAHOBKHW HOBBLIX 3aJa4 aHAJIN3a U CUH-

IMOCTAaHOBKY HOBBIX 3aJia4 T€3a HOBBIX IIPOCKTHBIX peHIeHI/Iﬁ

aHaJIn3a U CHHTC3a HOBBIX

TIPOEKTHBIX pemeHHﬁ VYMeTh: HCI0IL30BaTh METOAbI ITIOCTAHOBKH HOBBIX 3a/1a4

AHAJIM3a U CUHTE3a HOBBIX IPOEKTHBIX PEIICHUM

IIK-6 [Tonumanue cymecTByro- | 3HaTh: METOJIbI BepUUKAIIMN MOETICH IPOTrpaMMHOTO
IIMX [TOJIXO/I0B K Bepu(u- | obecneueHus.

Kaluu MoJiesiel mpo- YMeTh: UCIO0JIb30BaTh METO/IbI BepU(pUKALIUN MOZCIICH
rpaMMHOTO 00€CTIeYeHUsI | POrPaMMHOT0 0OeCTIeUeHHSI.

Bragers: HaBbIKaMM peanTu3aluy pacpeeIEHHbIX CHCTEM
Pa3JIMYHON CIIOKHOCTH JIJIS1 HAYYHOTO TIO3HAHUS MUPA, pas3-
BHUTHUS TBOPYECKOTO IIOTEHIIMAJIA, B YACTHOCTH IS peann3a-
uun 3¢ GEKTUBHBIX (GOPM OpraHu3anry padboT, CBI3aHHBIX C
pa3pabOTKOW CHCTEM U TEXHOJIOTHH.

4. O0beM u coepkaHMe JMCUUILTHHBI (MOTYJIs1)

dopma 00yueHust OYHasl 3204Has
O6mas TpynoemkocTs no aucuuriande (3ET/ B gacax) 6 3ET /216 4
Jlexun, gac 17
[IpakTHyeckue 3aHATHS, Yac -
JlaGopaTopHbIe 3aHATHS, Yac 17




CamocrosiTenpHas pabora, yac

146

Kypcosoii npoekt (pabora), PI'P, cemectp

3auer (pu 3a04HON (hopme 4 yaca OTBOJIUTCS Ha KOHTPOJIb)

Yacel Ha pKk3aMeH (TIpH 0YHOM, OYHO-3a049HOM opMax 1
3ET — 36 yacoB, ripu 3a0uHOii (opme — 9 yacoB)

Ixzamen (36u)




4.1. ConepxaHue TMCUMILIUHBI (MOTYJIs1)

Ounas gopma 3aounas opma

Pazgen qucuIuiHbl, TeMa JISKITAA U BOIIPOCKHI

n/n JIK 113 JIb CP JK| I3 | JIb | CP

1. |Jlexuums 1.

Tema: BBenenne B 00JiblIHE JaHHbIE
[Tonsitne Data Minig. 2 15
[Tpuknaanbie MHCTPYMEHTHI U1t paboThl ¢ Big Data.
Texnomorust MapRaduce.

Hadoop.

2. |Jlekmus 2.
Tema: BBenenne B 00JiblIHe JaHHbIE
[Tpuxnanubeie HHCTPYMEHTHI A paboThl ¢ Big Data.

3. |Jlexuus 3.
Tema: BBenenue B 00Jib1IMe JaHHBIE
Texnonorust MapRaduce.

4. |Jlexuus 4.
Tema: TexHoJ0ruu aHajan3a JaHHbLIX 2 15
JKvi3HeHHBII MK aHanu3a OONBIIUX JaHHBIX, CTAHAAPTHI.
Busyanu3zanust 00ibIINX JaHHBIX.

5. | JIexmust Ne 5
Tema: TexHoJioruu aHaju3a JaHHbIX 2 15
AHannTuKa OONBIINX JaHHBIX
KorHuuTuBHEBIN aHaIn3 JaHHBIX

6 |Jlexuusa Ne 6
Tema: TexHoJI0ruu aHajaIu3a JaHHBIX
AHanutuka OOJbIINX TaHHBIX

Maremarnyeckast CTaTUCTUKA
Metonst DATA MINING

7 |Jlexmusa Ne 7
Tema: TexHoJioruu aHajmu3a JaHHbBIX 2 3 20
Mertons! ananu3a Ha rpadax

[TpuknagHbie HHCTPYMEHTHI aHANIM3a TaHHBIX. Koppersiusi.




8 |Jlekius Ne 8
Tema: TexHoJioruu XxpaHeHusi 00JIbIIUX JAHHBIX
Pacnipenenennsie xpanmnuiia, NoSql xpanunuiia, Kiaccuukarms » 15
Y IPUMEDBL.
XpaHunuuia 1aHHbIX. Perpeccus
Pacnipenenennsie 6a3pl qaHHBIX NoSQL
Pemenue 3amauy Data Mining
9 | JIexums Ne9
Tema: TexHosiorun XxpaHeHust 60JIbIIMX JAHHBIX 1 ) 16
3anaun kiaccupuKaluu, KJacTepusalun
Pacripenencunsie 6a3n1 qanabrx NOSQL
Pacnipenenennslie QailioBble CUCTEMBI
Bxonnas xoHT.pabora
®dopma TeKyIero KOHTPOJIsl yCIeBaeMOCTH (TI0 CPOKaM TEKYIUX aTTe- 1 arrectauus 1-3 Tema
CTallMii B CEMECTPE) 2 arrectanus 4-6 Tema
3 arrecranus 7-9 Tema
dopma MPOMEeKYTOYHON aTTecTaIuH (10 CEMECTpam) 3ader - | cemecTp
1 cemecTp 17 | 0 17 | 146 | |
4.2. Copepxanue 1a00paTOPHBIX 3aHATHI
Ne | Nejrexkuum HaumeHnoBaHnue 1a00paTOPHBIX 3aHATHS KosnvecTBO yacos PexoMenayemasi suteparypa
n/m | u3 padoueii (1 cemecTp) U MeTOAUYECKHE Pa3padoTKu
MPOrpaMMsbI Ouno Ovuno- 3 OMHO (N\e ncTOYHUKA U3 CIHCKA JIN-
3a04YHO TepaTprl)
2 3 4 5 6 7
Ne 1-2 JIab pab6ota Nel. O3HakOMJIeHHE C CHHTaKCUCOM si3bIKa R 17151 aHanmm3a 4 - - Nel-11
naHHbIX. CIOCOOBI MOATOTOBKH U OTOOpakeHUs JaHHBIX B R. Bo3mMoxk-
HOCTH BBOJIa/BBIBOJIA.
2 Ne 2-3 JIa6 pabota Ne2. Pemenne 3amad Ha O0BIIUX Tpadax. 4 - - Nel-11
Crnoco0Os1 ananu3a naHHeixX B R. [lomyueHne mepBUYHBIX 3JIEMEHTAPHBIX
XapaKTEPUCTUK 0 HAOOpax JaHHBIX (AJIEMEHTApHBIC CTATUCTUKH).
CriocoObl UMIIOPTA/3KCIIOPTA TAHHBIX.
3 Ne 4-5 JIab pabota Ne3. PaGora ¢ nuarpamMmmamu u rpadukamu B R. 4 - - Nel-11




IIpoBepka CTaTUCTUYECKUX TUIIOTES.
KoppensinoHHblil aHaan3 U perpecCUOHHbBIN aHAN3 JaHHbIX.

Ne 6-7 JIab pabora Ned. Pemenue 3amau Data Mining. 3 Nel-11
3amaun KiIaccupUKaIm, KJIacTePU3alnuU: ICPEBbs PCIICHHIA,
RandomForest, k-means. M3y4eHne npuHIMIIOB paObOThI pacrpeiesicH-
HBIX 0a3 JJaHHBIX
Ne 7-9 JIab pabota Ne5. PaszpepThiBanme JokaibHOTO Kiactepa Hadoop. 2 Nel-11
IToxcuér cnoB B TekcTe, ¢ momonipio MapReduce
HUTOT'O 17




4.3. TeMmaTHKa 1J15 CAMOCTOSITEJILHON PadoThI CTY/I€HTa

Ne TeMaTuKa 10 COEPKAHUIO TUCHUILIUHBI, BblJIeJIEHHAS 1JI51 CAMOCTOSI- KoJsu4yecTBO 4acoB U3 copepKaHUA Pexomennyemasn DopMBblI
n/n TEJbHOT0 N3yYeHUsl AMCIUILTHHBI JHTepaTypa u KOHTPOJIA
(7/8 cemecTp) HCTOYHUKH HH- CPC
Ouno Ou4HO-32049HO 3aouHo dopmanun
1 2 3 4 5 6 7
1 | S3eik R mist aHanm3a O0JIbIINX JaHHBIX 25 - - Nel-11 Pedepar
2 | CnocoObl aHaM3a JaHHBIX B R 25 - - Nel-11 Pedepar
3 | [IpoBepka CTaTHCTUYECKHUX TUIIOTE3 25 - - Nel-11 Pedepat
4 | Cratuctuaeckoe O06paboTKa OONBIIMX JAHHBIX 25 - - Nel-11 Pedepar
5 | 3amaum kinaccuukanuu 25 - - Nel-11 Pedepar
6 | PaboTta pacnpeneneHHbIX 0a3 TaHHBIX 21 - - Nel-11 Pedepar
HUTOI'O 146 - - -




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B cootBercTBuu ¢ TpedoBanusmMu OI'OC BO B pamkax kypca «O06paboTka OOIBINX JaHHBIX» ITHPOKO HC-
MIOJIB3YIOTCS CIIELYIOLIUE NOAX0 I, (POPMBI U METObI OOYUEHUS:
e rpynmnoBas (popma odydenus - Gopma oOydeHus, MO3BOIAONMAs 0OydaromuMcs 3h(HEKTUBHO B3aUMO-
JeiCTBOBATH B MOJATrPYNIax Mpu GOPMUPOBAHUH U 3aKPETUICHUH 3HAHUIA;
¢ JIMYHOCTHO-OPHMEHTHPOBAHHOE 00yueHHe — GopMa 0OyueHHs, II€ BO IVIaBYy yIJIa CTAaBUTCS JIMYHOCTD
00y4aeMoro, ee CaMOOBITHOCTh, CAMOLICHHOCTh, CyOBEKTUBHBIN OIBIT KaXKA0T0 CHaYaJla paCKPhIBAETCs, a 3aTEM CO-
IJIACOBBIBAETCS C COAEPKaHUEM 00pa30BaHus;
® HcciIe10BaTeNbCKHIT METOJ 00y4eHHUsI — METO 00yUeHHsI, 00eCTIeUNBAIOIINN BO3MOKHOCTh OpraHn3a-
UM TOUCKOBOH JESITeTbHOCTH 00y4aeMbIX MO PEIICHUI0 HOBBIX AJISl HUX MpoOiieM,;
¢ 1po0/IeMHO-OPHEHTHPOBAHHBIN MOAX0] - TOAXO0] K 00YUYEHHUIO, TO3BOJIIOIUI C(OKYCHPOBATh BHU-
MaHue 00y4JaeMbIX Ha aHAIM3€ U Pa3pelIeHUH KakoH-TM00 KOHKPETHOH MPOOJEeMHOM CHUTyaluH, YTO CTAHOBUTCS
OTIIPAaBHON TOYKOM B TIpoIiecce 00ydeHus;
® KOMIIETEHTHOCTHBIH NMOAXO0/1 K OLleHKe 3HAHMIA - 3TO TIOAX0/l, aKUEHTUPYIOIINI BHUMaHNE Ha Pe3ybTa-
Tax 00pa3oBaHMs, IPUYEM B KaUeCcTBE pe3ysbTaTa pacCMaTpUBAaeTCsl HE CyMMa YCBOSHHOM HH(pOPMAaLUH, a CIIoco0-
HOCTB YeJIOBEKa JICHCTBOBATH B PA3TUUHBIX TPOOJIEMHBIX CUTYAIHSAX;
® MEKAMCUUIIMHAPHBIA NMOAXO0J - MOIXOX K 00y4eHHIO, TO3BOJIIOIINI HAyYUTh CTYJEHTOB CAMOCTOS-
TEJIHO «IOOBIBaTh» 3HAHUS U3 Pa3HbIX 00JACTEH, IPYNIIUPOBATh MX U KOHLIEHTPHUPOBATH B KOHTEKCTE KOHKPETHOM
pelaeMoit 3a1a4u.
Kpome Toro, B yaeOHOM Ipo1iecce HCIOAb3YIOTCS aKTHBHBIE U HHTEPaKTHBHBIE (POPMBI TPOBEACHUS 3aHITUH
B COYETAaHWUU C BHEAyIUTOPHON paboTol. Y IembHBIN BeC 3aHATHUN, TPOBOJINMBIX B HHTEPAKTHBHBIX (JOpMax, ompe-
JeTIsieTCsl TIAaBHOH 1IeJIbI0 MPOrpaMMBbl, 0COOEHHOCTHIO KOHTHHT'CHTa 00YUYaIOMINXCS U COACP)KaHUEM JUCIUTUTNHEI,

U B [IEJIOM B y4eOHOM IpOIecce OHU COCTABISIOT HEe MeHee 20% ayauTOpHBIX 3aHITHH.

IIpu npoBeneHny 3aHATUI UCHIOIB3YIOTCS M TPAJUIIMOHHBIE TEXHOIOIUH, B YACTHOCTH, B KaXKIOM paszeine
Kypca BBIICTSIIOTCS HanOoJiee BayKHbIE MOMEHTBI, Ha KOTOPBIX aKLEHTUPYeTCsl BHMMaHue o0yyaeMbIX. IIpu utennun
JICKLMH TI0 BCEM paszieiaM MpOorpaMMbl TEOPETHUECKU MaTeprall WUIIOCTPUPYETCs OOIBIINM KOJINYECTBOM IIPH-
MEpOB MPOTrPaMM, YTO TO3BOJISIET CACTAThH H3JI0KEHHE OoJiee HATJISIIHBIM U IPOJIEMOHCTPHPOBATH 00ydaeMbIM MpU-
€MBbI IPOrPaMMHUPOBAHHUSL.

6. OueHo4HbIe CPEACTBA VISl TEKYIEr0 KOHTPOJISI yCIIeBaeMOCTH, IIPOMEKYTOYHOI aTTe-
CTALMH N0 UTOTaM OCBOCHHS JMCIUILIMHBI H Y4eOHO-METOANYECKOe 00ecredYeHrne CaMOoCTOsITe Ib-
HOM padoTBhI CTYICHTOB

@DOoH/1 OIICHOUHBIX CPE/ACTB sBJsIeTCs 00s3aTesbHBIM paszenoM PITJI (pa3pabaTsiBaeTcs Kak mpuiio-
*KeHue A Kk paboueil mporpamMmme TUCHUITIHHBI).
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7. YueOHO-MeTOIN4YeCKOe H HH(popMALIMOHHOE o0ecnevyeHue TUCIUIINHBI (MOTyJIs1)
Pexomenayemasi inTeparypa 1 HCTOYHUKH UH(popMannu (OCHOBHAS M IOTOJTHUTEIbHAS)

HeoOxoaumas yueOHast, yuebHo-meroauueckas (oc- Konnyecto n3nanuii

Buabl
NeNo HOBHAsI U JIOTIOJIHUTEJIbHAS ) TUTepaTypa, IporpamMmm-
BaHATUSA B OmbOnuorteke [Ha Kadeape
1/11 HOe oOecrieueHne u MTHTEpHET pecypChl
1 P2 3 4 S)
OcHOBHas
JIk, 16, (@omuH. B. I'. Umutanmmonnoe O6padoTka O0IbIINX
3, CpC |[TaHHBIX : yueOHoe mocodue / B. I'. ®omun. — Capa-
TOB : CapaTOBCKUI IrOCY1apCTBEHHBIN TEXHUYECKUI
yauBepcuteT umeHu FO.A. I"arapuna, O6C ACB,
1 2015. — 87 c. — ISBN 918-5-7433-2861-1. — TekcT (+ +
. QIIEKTPOHHBIN
DneKTpoHHO-O0nOmoTeunas cucrema IPR BOOKS :
[caiiT]. — URL:

http://www.iprbookshop.ru/76483.html

JIk, 16, Kpyrukos, B.H. Ananus nanusix: yuebHoe nocobue
3, cpc | B.H. Kpyrukos, B.B. Memeukun ; MUHHCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoit @enepannn, De-
nepalibHOE ToCcyAapCcTBEHHOE 010 KeTHOE 00pa3oBa-
TeIbHOE YUPEKICHHE BBICIIETO MpodeccnoHanb-

> HOro oOpa3zoBanus «KemepoBckuii rocy1apcTBEeH-
HbIl yHUBepcuTeT». - Kemeposo : Kemeposckuii
rocynapcTBeHHbIH yHuBepcurer, 2014. - 138 c. : ui.
- buGnmorp. B xH. - ISBN 978-5-8353-1770-7 ; To
e [DnektpoHHbli pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=2784
26

JIk, 16, (Canmuna. H. FO. Umutanmonnoe O6padoTka 601b-
13, CpC [IMX AaHHBIX : yueOHoe nocobue / H. FO. Canmuna.
— Tomck : TOMCKHI rOCYJapCTBEHHBIN YHUBEPCUTET
CUCTEM YIPABJIECHUS U PAAHOIIEKTPOHUKHU. DIIb

3 KonTent, 2015. — 118 ¢c. — ISBN 2227-8397. — + +
TeKcT : 2JEeKTPOHHBIN

DneKTpoHHO-Onbnnoteunas cucrema IPR BOOKS :
[caiiT]. — URL:
http://www.iprbookshop.ru/70012.html

JIk, 16, [Pemmmun. b. U. Umurannonnoe O6pabotka 00iib-
13, CpC  |[IIMX JAaHHBIX U cucTeMbl yrpasnenus / b. 1. Permi-
MuH. — Mocka: Undpa-Unxenepus. 2016. — 74 c.
— ISBN 978-5-9729-0120-3. — TekcT : 31eKTpOH-
1503171

J1eKTpoHHO-0nbaroTeuHas cuctema IPR BOOKS :
[caiiT]. — URL:
http7/www.ipibookshop.ru/51719.html

JIk, 16, PKyxosckuit, O.U. UHbOpManimoHHbIE TEXHOJIOTUH U]
3, CPC [aHAIK3 JIaHHBIX : ydeOHoe mocobue / O.M. Kykos-
ckuii ; MuHrcTepcTBO 00pazoBaHus U HayKu Poc-
curickoii denepanuu, ToMckuit I'ocynapcTBeHHbIN



http://www.iprbookshop.ru/76483.html
http://www.iprbookshop.ru/70012.html
http://www.ipibookshop.ru/51719.html

Yuausepcuret Cuctem Ynpanienus u Pagnosnek-
tponuku (TYCVYP). - Tomck : Ons Kontenr, 2014. -
130 c. : cxem., wi. - bubnumorp.: c. 126. - ISBN 978-
5-4332-0158-3 ; To xe [DneKTpoHHBIN pecypc]. -
URL:
http://biblioclub.ru/index.php?page=book&id=4805
00

JIk, 110,
113, CpC

AnsobeBa. E. B. Umuranmonnoe O6padoTka 60I1b-
UX JTAHHBIX: YdeOHO-MeToan4eckoe mocooue / E.
B. Ana0beBa. — bapnayn : AnTtaiickuii rocynap-
CTBEHHBIH Ielarornyeckuii yuusepcurer. 2016. —
46 c. — ISBN 2227-8397. — TekcT : 31€KTPOHHBIN
DnekTpoHHO-O0ubanoreunas cucrema [PR BOOKS :
[caiiT]. — URL: http: www.iprbookshop.ru
102726.html

JIk, 110,
113, CpC

Mutiens. A. A. COOpHHK 32124 [0 UMUTALIUOHHOMY
MO/JICIIMPOBAHUIO SKOHOMUYECKHX MPOIIECCOB / A.
A. Murnens. E. b. I'pubanoBa. — Tomck : Tomckuit
rOCYJapCTBEHHBIN YHUBEPCUTET CHCTEM YIIpaBJe-
HUS 1 paguodiekTpoHuku. 2016. —218 c. — ISBN
078-5-86889-358-2. — TeKcT : 31IeKTPOHHBII
DnekTpoHHO-O0ubanoreunas cucrema [PR BOOKS :
[caiir]. — URL.: http: www.iprbookshop.ru

72177 .html

JIk, 10,
13, CpC

Kacumona, T. M. MaTemaTrnueckoe 1 MMHTAIIHOH-
Hoe OOpaboTka OOJBIINX JAHHBIX : Y4eOHO-METO-
nuueckoe nmocodue / T. M. KacumoBa. — Maxaukaina
:JITY. 2017, — 76 c. — TekcT : 2IEKTPOHHBIN
//J1aHb : 3eKTpOHHO-OnbMMoTeuHas cucrema. URL:
https: e.lanbook.com book 158407

J1k, 110,
13, CpC

Crporanes. B. I1. Umutaninonnoe O6paboTka 00J1b-
I1X JaHHBIX : yueOHoe nocobue / B. I1. Ctporanes.
1. O. TonkauyeBa. — 4-e u3a. — Mocksa : MockoB-
CKHI TOCYJJTapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
umenu H.O. baymana. 2018. — 296 c. — ISBN 978-
5-7038-4825-8. — TekcT : 21€KTPOHHBIN
J1eKTpoHHO-0nOaoTeuHast cuctema IPR BOOKS :
[caiiT]. — URL:

http: 7www.iprbookshop.ru94788.html

10

JIxk, 110,
13, Cpc

bepesosckas. E. A. Imurtannonnoe O6pabdoTka
0oNBIINX AaHHBIX : yueOHoe nmocodue / E. A. bepe-
30BCKas. — PocroB-Ha-Jlony. Taranpor : M3narens-
ctBo FOxHOrO denepanpaoro ynusepcurera. 2018.
— 76 c. — ISBN 978-5-9275-2426-6. - Tekcr : 21ek-
TPOHHBIN

DnekTpoHHO-O0ubamoreunas cucrema [IPR BOOKS :
[caiiT]. — URL: http: www.iprbookshop.ru 874
10.html

11

J1k, 110,
13, CpC

Pri6anes. A. H. Umutanmmonnoe O6padoTka 6071b-
mrx gaHaeix ACY TII/ A. H. PribaneB. — bnarose-
[IEHCK : AMYPCKUI TOCYJapCTBEHHBIN YHUBEPCH-
ret. 2019. - 408 ¢. — ISBN 978-5-93493-335-8. —

TEeKCT : 2JEKTPOHHBIN
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DnekTpoHHO-O0ubamoreunas cucrema [IPR BOOKS :
[caiiT]. — URL: http: www.iprbookshop.ru
103864.html

ba3bl nanHbIX, HTHOOPMAIIMOHHO — CIIPABOYHBIC M TOUCKOBBIC CUCTEMBI;, By30BCKHE 3JICKTPOHHO-OMOIHOTEY-
HbIE CHCTEMBI y4eOHO TuTepaTypsl; 6a3a HaygyHo-TexHn4Ieckor nHpopmarmu BUHUTU PAH.

WuTepHeT-pecypchl:
http://www.iprbookshop.ru/ - DnexkrponHo-oubnuoreynas cucrema «[PR BOOKS».
www.e.lanbook.com - DnekrporHo-6ubMoTeuHast cucrema «M3narenbeTBo «JIaHby.
http://www.edu.ru/ — ®enepanbhbiii mopran «Poccuiickoe 00pa3oBaHueY.
http://window.edu.ru/ — Exnnoe oKHO 10CTyIa K 00pa3oBaTeIbHBIM PECYpPCaM.
http://www.studentlibrary.ru/ — snekrponHo-OubIHOTeYHas cuctema «Koucynbrant CTyneHTay.
http://elibrary.ru/ — nayunas snekTpoHHast OMOIHOTEKA.
http://profstandart.rosmintrud.ru/ — nporpammuo-anmapatHbiii komriekc "TIpodeccHoHa bHbIC CTaHAAPTHI'
Lectures on scientific computing with Python. B  cBobomnom  moctyme: URL:
https://github.com/jrjohansson/scientific-python-lectures
9. 3. IlporpaMMupoBaHHE W HaydyHbIe BBIYMCICHHUsA Ha s3bike Python B cBoGogHOM mocryre:
http://ru.wikiversity.org/wiki/
10. SA3pik  R: w3 yueOHoil maGoparopun — B Mup Oonbmux JaHHbIX. Jleonun YepHsk.
0sp.ru/os/2012/04/13015768/.

NGO~ E

8.MartepuajbHO-TeXHUYECKOEe o0ecreyeHue JUCHUILIMHBI (MO1YJIs1)
J11s1 IpOBeICHNUS JICKIIHOHHBIX 3aHSATHI UMEETCS KOMIUIEKT TEXHUYECKHX CPEJCTB O0YUCHHUS B COCTABE:
- uHTepakTHBHas gocka Smart Tehnologies Smart Board VV280;
—monobsmok ASUS V2201-BUK (2201-BC022M) Celeron N3050/1GGz/4Gb/500Gb/21.5” FHD/int Intel
HD/DVD-SM/Wi-Fi_BT Cam/KB+M/DOS Black;
—npoekrop ViewSonic PJD6221 DLP2700 Lumens XGA(1024x768) 2800:1 2.7kg, Audio in\out, Brilliant
color.
s mpoBenieHus 1a00paTOPHBIX 3aHATUN UMEETCS KOMIBIOTEPHBIN Ki1acc, 000PYIOBaHHBINH KOM-
MBIOTEPAMH C YCTAHOBJIECHHBIM MIPOTrPAMMHBIM 00ECTICYCHUEM, MPETyCMOTPEHHBIM MTPOTPaMMO JTUCIIHTI-
JINHBL.

CrnenuajbHble YCJI0BUS HHBAJIWAAM M JIMLAM € OTPAHMYEHHBIMH BO3MOKHOCTSAMH 310poBbsi (OB3)

CrienmanbHble yCIIOBUS 00y4deHHS U HampaBieHHus paboThl ¢ MHBaIuAaMu U ntunamu ¢ OB3 onpenenens! Ha
OCHOBaHUH:

- ®enepanbHOro 3akona oT 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit @emeparumy;

- ®enepanpHOro 3akoHa oT 24.11.1995 Ne 181-®3 «O counanpHOM 3amuTe MHBAINI0B B Poccuiickoii Me-
TEepaLum;

- mpukaza MunoOpnayku Poccun ot 05.04.2017 Ne 301 «O06 yrBepxknenuu [lopsaka opraHuzannu u ocy-
LIECTBICHUS] 00pa30BaTEIbHON AEATENIbHOCTH 110 00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO 00pa3oBaHUsl — MPO-
rpaMMam OakanaBpHara, IporpaMMam CIIeHaInTeTa, MporpaMmMaM MarucTpaTypsh;

- METOIMYECKUX PEKOMEHIAINHI 110 OpraHu3alui 00pa3oBaTeIbHOro Mpolecca it 00y4eHHUs] HHBAIUAOB U
JIUII C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0pPOBbsI B 00pa30BaTEIbHBIX OPraHU3aLMsIX BBICILIETO 00pa30BaHusl, B TOM
YHUCJIe OCHAIIEHHOCTH 00pa30oBaTeNIbHOrO Ipoliecca, YTBEpKIACHHbIX MuHoOpHayku Poccum 08.04.2014 Ne AK-
44/058H).

[on cienuanbHBIMK YCIOBUSMU JUTSL IOTy4eHuUs oOpa3oBanus oOydaroniuxcs ¢ OB3 monnMaroTcst yciaoBust
o0ydeHus], BOCIIUTAHUS U PAa3BUTHA, BKIIOYAONINE B ce0s MCIOIb30BAHNE TP HEOOXOTUMOCTH aJalTHPOBAHHBIX
00pa3oBareIbHBIX IPOrPaMM M METOJI0B O0YyUEHHS U BOCIIUTAHHUS, CIIEIUALHBIX YUeOHUKOB, YU€OHBIX TIOCOOMH 1
JTUJIAKTHYECKUX MaTepPHAIOB, CIEHUAIbHBIX TEXHUUYECKUX CPEACTB 00yUeHHs KOJUIEKTUBHOTO M MHIUBHUIYAIbHOTO
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MIOJIb30BaHUs, MPEIOCTABIICHUE YCIYT aCCUCTEHTA (TIOMOITHHUKA), OKa3bIBAIOIIET0 HEOOXOIUMYIO TTOMOIIIb, TIPOBE-
JIEHUE TPYITIOBBIX U MHANBHAYATHHBIX KOPPEKITMOHHEIX 3aHATHH, oOecnieuenne nmoctyna B 3manus I TY u npyrue
yCIIOBHSI, 0€3 KOTOPBIX HEBO3MOXKHO min 3aTpyaHeHo ocBoeHue OIIOI ooyuaromuxcs ¢ OB3.

OO0yueHue B pamMkax yueOHOHN mucturuinabl ooydaromuxcs ¢ OB3 ocymectsisercs I TY ¢ yuerom oco-
OEHHOCTEeH CUXO(PU3NIECKOTO PA3BUTHS, HHIAUBUAYAIBHBIX BO3SMOXKHOCTEH U COCTOSHUS 37J0POBhsI TAKUX 00ydaro-
ITIXCAL.

OO0yuenue o yueOHoM gucnuiuinHe oOydatonmxcs ¢ OB3 MoxkeT ObITh OPraHU30BaHO KaK COBMECTHO C
JOPYTUMHU OOYYaIOIIMMHUCSA, TaK U B OT/ICIBHBIX TPYIIaX.

B nmensix goctynmHocTr 00ydeHUs 10 AUCIUTUINHE 00eCTIeYNBACTCS

1) aJist ML ¢ OrpaHUYCHHBIMUA BO3MOXKHOCTSIMHU 37I0POBbSI 110 3PECHUIO;

- HaJIMuue allbTepHATUBHON Bepcuu odunmanbHoro caita JII'TY B cetu «HTEpHET» 1Sl CIa00BUASIIUX;

- BeChb HEOOXOUMBIH /ISl U3yUEHHSI MaTEepHall, COTJIACHO y4eOHOMY TUTaHy (B TOM YHCIIE, ISl 00yYaIOIIXCs 0
VHAWBUIYAJILHBIM YUYESOHBIM IIaHAM ) TIPEOCTABIISICTCS B JIEKTPOHHOM BHJIE HA JHCKE.

- UHIMBUIyaJIbHOE pPaBHOMEpPHOE ocBelleHue He MmeHee 300 mrokc;

- MPUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOIIETO 00yJaI0meMyCcss HEOOXOAMMYIO TIOMOIIIb;

- obecrieyeHre BO3MOXKHOCTH BBITTYCKa aTbTEPHATHBHBIX (POPMATOB MEUATHBIX MaTEPHaNOB (KPYMHBIN mpudt
WK ayAnoQaiiis);

- obecrnieueHre JOCTyNa 00yUYarOIIerocs, SBISIOIIETOCs CICTBIM U UCIIONB3YIOMIEro co0aKy-poBOJHHKA, K 3/1a-
auio JI'TY.

2) nns ang ¢ OB3 1o ciyxy:

- HaJIMuue MUKPO(GOHOB U 3BYKOYCHIIMBAIONICH aIaparypbl KOJUIEKTUBHOTO ITOJIb30BaHUS (2yIHOKOJIOHKH );

3) mna oun ¢ OB3, nMeromux HapyIIeHHsT ONOPHO-IBUTAaTEILHOTO amnmapara, MaTepHaIbHO-TEXHHUECKHE YCII0-
BHSI TIOJDKHBI 00€CITIEYNBATh BO3MOXKHOCTD OCCIIPEIATCTBEHHOTO JOCTYIA O00yJaIOIUXCs B yUCOHBIC ITOMCIICHUS,
CTOJIOBBIC, TYAJICTHBIC U APYTHUEC IIOMCIICHHU Opranru3alnin, a TaKXKe HpC6I)IBaHI/I}I B YKa3aHHBIX ITOMCIICHUAX (HaJ]I/I-
YK€ MaHAyCOB, MOPYYHEH, paCIIUPEHHBIX IBEPHBIX MPOEMOB H JPYTUX MPUCIIOCOOICHUH ).

Ilepen HagamoMm oOy4YeHHS] MOTYT MPOBOJUTHCS KOHCYIBTATUBHBIC 3aHATHSA, TO3BOJIIONINE CTYACHTaM C
OB3 amanTipoBaThcs K yueOHOMY MPOILIECCY.

B nporiecce BeneHus y4eOHOM TUCIUTIIMHBI HAYYHO-TICAAarorHueCKiUM PabOTHUKAM PEKOMEHIYETCS HCIIOIIb-
30BaHUE COIMAILHO-aKTUBHBIX M PE(IIEKCHBHBIX METOJIOB OOYYEHUS, TEXHOJIOTHIA CONMOKYIBTYPHON peadrmnTa-
LMY C TEeNIbI0 OKa3zaHwus oMot odydaronmmcs ¢ OB3 B ycTaHOBIECHUY MOJHOIEHHBIX MEKINYHOCTHBIX OTHOIIIE-
HUU ¢ IpyrUMHU 00yYaIOITMMHUCS, CO3IaHUU KOM(DOPTHOTO MCUXOJIOTHYECKOro KIIMMaTa B yueOHOH TpyIIIe.

Oco0eHHOCTH TIPOBEICHHS TEKYIeH M MTPOMEKYTOYHON aTTeCTAllUH 0 JUCIUIUINHE IS 00yYaroIIuXcs ¢
OB3 ycTaHaBIMBAIOTCS C YYETOM HHIAMBUAYAIBHBIX IMCUXO0(DH3MUECKUX 0COOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oy-
Mare, MMCbMEHHO Ha KOMIIbIOTEpe, B (hopMe TeCTUpOBaHUs U Ap.). [Ipu HEOOXOMMOCTH NIPEIOCTaBIISCTCS IOMOJ-
HUTEIIEHOE BpeMs JIJIs IOATOTOBKH OTBETA HA 3a4eTe MIIN dK3aMEeHE
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9. JIner m3menenuii n gonoanenii Kk padoucii nporpamme

Hononuenus 1 u3Menenns B paGoueii nporpamme na 2022/2023 yueGHblii ro.

| EETR M3menennii ner.....oo.oeeee. ek gt a8
e a8 i S ST e R A s s :
% Sy SRR A R S AT S e A e SRR St i :
9 s R L A LA A R T e e i e i s :
3.

.................................................................

HJIH IENAETCS OTMETKA O HEwenecoodpa3HocTH BHeCeHHs KaKuX-T100 H3MEHEHHH HIIH I0MOJIHE-
HHIi HAa nauHbIi yueOHblii roj.

Pabouas nporpamma nepecmotpena n ono6pena na 3acenannu kadeaps HIOBTUAC ot
15.0€.022 rona, npotokon Ne {0

3asemyrommii kadeapoii [IOBTu > T.I'. AiryMOB. K.3.H..JIOUEHT

AR -
(lmnauueWmnnch. nara) (®UO, yu. cTenenb, yu. 3panue)

P.K. Amypanuesa, K.(.H.
(DHO, yu. cTenensb, Y. 38alue)

CornacoBano:

Jlexan OMII

[Mpencenarens MC T.U. UcabekoBa, K.(h.-M.H., IOLIEHT
¢axynbrera Naoanuce, aare) (®HO. yu. crenelib, y4. 3panme)




