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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy muctmIuiMHbl pa3padoTan(a)(u): accucreHT, K.H. Makapos P.B. (Kadenpa Teoprn ¢yHKIMI 1 TpubIMKeHnH,
otaesneHue Marematuku), RuVMakarov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-2 CriocoOeH POBOUTD 10]] HAYYHBIM PYKOBOJICTBOM KCCJIEIOBAaHKUE HA OCHOBE CYIIECTBYIOLINX

METO/I0B B KOHKPETHOM 00J1acT! MPOo¢heCCUOHAIBHOM JesITeIbHOCTH

OIIK-4 CriocobeH HaxXOo4uTb, AHAJIM3UPOBATDb, PEATM30BbIBATH IIPOIrPAMMHO U MCIIOJIb30BATh Ha
[MPAKTUKE MATEMATUYECKUE AJITOPUTMBI, B TOM YUCJIE C IPUMEHCHUEM COBPEMEHHBIX
IBBIYUCJIINTCIIbHBIX CUCTEM

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

-OCHOBHBIE METOJIbl MAIIMHHOTO 00yYeHUs

HokeH yMeTh:

-IIPUMEHSATH MPUKJIaaHble akeThl (pandas, sklearn) 1ist moCTpoeHUs: MOJIelIel MAIIIMHHOTO O0YUYEeHUSsT
IloJoKeH BIIafieTh:

MaTeMaTUYEeCKUM arnapaTtoM MeTOJOB, MTPUMEHSIEMbIX B 'KJIACCMYECKOM' MaIllMHHOM O0Yy4YeHU!
JloykeH TeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTH:

- IOHUMATh NPUHIUIIBI, METOABI U MOAXOAbl MAIIIMHHOT'O O6y‘-IeHI/IH;

- IPUMEHATH TEOPETUYECKUE 3HAHUA, U TIPAKTUYECKUE YMEHUSA U HaBbIKU B obsacti HCCJICAOBAHUA 3aa4 aHaJIM3a JaHHBIX U
UX pelIeHuA METOAaMU MAIlIMHHOT'O 06yquI/IH.

2. MecTo nucuumauHbl (MoayJs) B ctpykrype OIIOII BO

HanHas qucnuIuivHa (MOAyJib) BKodeHa B paszjen "B1.0.24 [ucuumiunsl (MOayM)" OCHOBHOM NPO(ecCHOHANIbHON
obpazoBarenbHOl porpammsl 02.03.01 "MaremaTtuka 1 koMmbloTepHble HaykH (Hayka o JaHHBIX)" M OTHOCHTCS K
ob6s3arenpHOl yactu OITOIT BO.

OcBauBaetcs Ha 2 Kypce B 4 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

OO01mast TpyJOeMKOCTh AUCHUILINHBI COCTABIIsIET 2 3a4eTHbIX (bie) equHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 48 yaca(oB), B TOM YWHcIIe JIEKIIUM - 16 Jaca(OB), mpakTHYeCKUe 3aHATUs - 32 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 24 vaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJISI TUCIUILUIMHEL: 3a4eT B 4 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAa0GOThI O JUCHHUILIHHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazneust qucuunimbt / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
MOayJIst MECTP| Bcero | B3J. | yeckue | yecKue |TOpHbIE | TOpHbIe| Had
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. [Tema 1. JIuneitnas perpeccus 4 1 0 6 0 0 0 6
2. [Lema 2. Knaccugukanus TaHHpIX N 4 5 0 8 0 0 0 6
2 [ OAC )
3 epa. o llepennd. AHCAMOIH. 4 5 0 8 0 0 0 6
S it it llomind -t T OTD ECOHS
YUATEIIS 4 5, 0 10 0 0 . 0 6
7] T T TCPMITHOTOT st MatiitHHOTO UU.)’”l.zﬂl/lil. T Jlab\zl/ltl.ﬂ/l LAV SAajd™T MamHHOTO UUy CaviA,  OUyHICHYic U
PASPG HHHeHHme mogem. O6nacTi NPUMEHNMOCTH JIMHEHHBIX pgoelieit.I3Mpperye oIfiOKy) B IYHEHHbIX MOAETyIX. 24
[pg6siema nepeodyyeHus U HerooO0yueHus. OueHnBaHug kaueqra Mojeliedd. ['pagueHTHbIi ¢rycK u erp MoauduKayu.

Perynspuzanus. [Ipeobpa3oBanue npusHakoB. Padota ¢ nanubiMu B Python. NumPy u Pandas. [Ipumenenue nakeros sklearn.
Tema 2. Kinaccupukamus JaHHbIX
Jlnneitable Mozieny Kinaccupukanmm. Metpuku kadectsa. Jlornctudeckas perpeccusi. MeTon ONOpHBIX BEKTOPOB (pa3ieTuMbIi

1 Hepas3ZIeMMBIi ciydan). MHoroksaccoBas Kiaccudgukanus. Kiaccudukanus ¢ nepecekamuMucs KJIaccaM.
KareropuasnbHble mpu3Haku (OMHAPHOE KOJMPOBaHKE, KOJAUPOBAHUE C XIIIMPOBAHUEM, CUeTUUKH). [lucOataHc K1accoB.

Tema 3. /IepeBbsi. AHCaMOJIH.
Peratoniye iepeBbst (IOCTpOeHUE, KPUTEPUi MH(POPMATUBHOCTH, KPUTEPHU OCTAHOBA, CTPUKKA, 00pabOTKa MPOIMYIIEHHBIX
3HAYEHUH, yIeT KaTeropruaJbHbBIX MPU3HAKOB, CBSI3b IEPEBhEB C TMHEHHBIMU MOesiMu). ByTcrpar. Barruar. CorydaiiHsle neca.

Pasnoxenue ommOKky Ha cMmelnieHue u paszdpoc. ['paguentHbiit Oyctunr. Peryssipusanus. @yHKimst noteps. ['paaueHTHbINR
OyCTUHT HaJ| JepeBbsiMu. B3BermBanue 00beKTOB. BiusHue myma Ha oOydenue. Extreme Gradient Boosting. CTekuHr.

Tema 4. O6yuenue 6e3 yuureJs

Ooyuenue 6e3 yuurtensi. Knacrepusaiust. Merpuku kadectsa. K-means. I'padoBbie MeTombl. Mepapxudeckas KiacTepu3aius.
Busyanuzaiusi. O0ydeHue mpeacTaBieHnit. MaTpuuHble pa3iokeHust (IOHWKEHHE Pa3MEPHOCTH M METOJI TJTAaBHbIX
KOMITOHEHT). PexoMeHgatebHble CUCTEMBI (KOJutabopaTUBHAs! (PUIbTpALUs, yIeT HesIBHOU uH(popMaiun). KoHTeHTHbIE
MOJIEJIH.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s ISl CAMOCTOATEJbHON PAa60Thl 00yJaIoIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeisi, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTosiTesbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTe bHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3JesioB) AUCHMIUIMHB, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaIoIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKpeIIeHNue 3HaHUI 11 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M IPOMEKYTOUHOMY KOHTPOJIO 1O JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENILHOW padoThl 00YYaIOIIMXCS perJIaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTYPOH U 3IEKTPOHHBIMU 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsinok opraHMU3alvK U OCYIIECTBIIEHUs] 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpPKIECH MPUKa30M
MuHucTepeTBa HAYKU U BhICIIero odpasoBaHus Poccuiickort Pepepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepceTBa odpazoBanust Poccuiickoit ®enepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "O6 akTuBU3aMK
CaMOCTOSITEJILHOW pabOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOro yHUBEpCUTETa
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6. ®oH/ OLIEHOYHBIX CPEICTB MO JUCIHHUILINHE (MOIYJII0)

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLIEHOUYHBIX CPEACTB COAEPKUTCA CeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLINI IUIAHUPYEMbIM pe3yJIbTaTaM 00yJYeHHs M0 JUCHUIUTIHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITUA;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH 110 AUCHHMILIMHE (MOJLYJIO);

- OIIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMUS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS VTSI KAXKI0r0 OLICHOYHOIO CPelICTBa;

- cofiepXaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISHCTBUSIM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x IporpamMmmMe JuCHUITTMHBI (MOHyJ’I]O).

7. IlepeyeHnb JUTEPaTYPhI, HEOOXOAMMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJisl)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) TIPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHoM nteparypsl. Jlutepatypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoii 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKs HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH MU U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepevyeHb OCHOBHOH M IOTIOJHUTENIBLHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHUS JUCLMIUIMHBI (MO/YJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "IHTepHET'', HE00X0 MMBIX IJIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

HaGops! maHHBIX TSI MAIIMHHOTO 00y4eHwus - http://archive.ics.uci.edu/ml/datasets.html
Omnnaiiz Kypc Andrew Ng - www.coursera.org/learn/machine-learning
Pecypc, MOCBAIIEHHBII MAIIMHHOMY 00yYeHHIo - http://www.machinelearning.ru/

9. MeToanuecKne yYKa3aHHA UIA 00yJaIOMUXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH aluu

JICKIIHN CTy}leHTaM HCO6X0)II/IMO TMOCeIaTh JIEKIIUM W BECTU KOHCIEKT JICKLIUN BCJIe]T 32 U3JI0KEHHEM MaTtepuaia
nmpenoaaBaTejieM. PeKOMCHHyeTCH HpOpa6aTLIBaT]) KOHCIIEKT B TCYEHUE JHA MOCJIE JICKIIUU U TIPOCMATpUBATh €TI0
BHOBb HAKaHYHE CJ'IC)IyIOI.HCﬁ Jekuuu. B cj1yvdac OGHapy)KCHI/IH OINMOOK MJIM BOBHUKHOBEHUS BOIIPOCOB 110
Mpeabl AymeEMy MaTeprany HeO6XOIII/IMO O6paTI/ITbCH K IIpernogaBaTeato.

NPAKTUYECKUE ,HJIH NOATOTOBKHU K INPAKTUYECKUM 3dHATUAM CTYACHTY PEKOMEHAYETCA IMPEABAPUTEIIBHO HpOpa6aTLIBaTB KakK

3aHATUA HGKI_II/IOHHHﬁ Martepual, Tak 1 MaT€pUual NPEAbIAYIIUX MMPAKTUICCKUX 3aHATAA. OCHOBOM JJIA TIOATOTOBKA
CIIYyKUT I[O6POCOBCCTHOC BBIIIOJTHCHUE NOMAIIHETO 3a/JaHUA. HHH YCIICITHOI'O peHICHUA 3a1a4 HCpBOﬁ qacTu
Kypc€a CTyACHTaM pEKOMCHAYETCA BCIOMHUTHL MaTEpUal, OCBOEHHBIH B NpeabIAyInX CEMECTPAX B paMKax
0a30BBIX MATEMATHUECKHX JUCHUTIIINH.

CaMoCTOsI- CamocrosiTenbHasi padoTa CTYJEHTOB COCTOUT U3 JBYX OCHOBHBIX YacTei - MpopadoTKa JIEKIIMOHHOTO MaTepualia
TeJibHast paboTa | ¥ BHIIOJHEHHS] JOMAITHUX 33JaHui. [IJist OCBOEHUS TEOPETUIECKOrO M MPAKTUYECKOro MaTepraa, B cydae,
KOT/Ia KOHCIIEKTOB OKAa3bIBACTCsI HEJJOCTATOUYHBIM, WU TSI OOJiee JeTalbHON MPOPaOOTKY OTAEbHBIX TEM
PpeKOMeHIyeTCsl UCIIOIb30BaTh IMTEPaTypy, YKa3aHHYIO B COOTBETCTBYIOIEM pa3jesne. Bce Bo3HUKaroL1e
BOITPOCHI PEKOMEH/IYeTCsl 3apaHee YeTKO c(hOpMyJIMPOBATh U BIIOCJIEICTBIN OOCYIUTH C ITperno/iaBaTesieM.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu

3aver 3aJI0roM yCrenHoy caavu 3a4eTa spisietcs padoTa B TeUueHue Bcero cemectpa. HemocpeicTBeHHYI0 OATOTOBKY
K 3a4eTy peKOMeH/IyeTCs pa3/ieNiuTh Ha Ba Tana. Ha mepBom sTane npopabaThlBaloTCsl BCe 3a4ETHbIE BOIIPOCH 1
(hopMyTUPYIOTCST BOIIPOCH K MPENOAABATENIO B PAMKaX KOHCYJIBTAIIMH 0 pa3fesiaM, HeIOCTATOYHO MOIPOOHO
OTKMCAHHBIM B PaMKaXx JICKIIMOHHOTO Kypca Witk 0ojiee TPYIHBIM B OCBOSHUH Matepuana. [Tociie KoHCyIbTaiuu
MTPOMCXOUT OKOHYATESbHAS TPOPa0OTKa U 3aKperIieHue MaTepuaa o BceM BOMPOCaM.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
1o JUCIHMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrPaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHHAS 8y IUTOPHSL.
KommnbloTepHBlit Kitacc.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00yYaIOIIMMUCS MHBATUIAMH M JIMLAMY C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O0€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAYyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHUs TEKCTa M M300pakeHnii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUTs 00y4aloMXCcsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPEACTB, 00ECIeUNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEePHATHBHBIX CIIOCOOOB, B TOM UYKCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI UL Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3sali pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIMOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, POBOMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOI (hopMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYaloIerocst IpH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u yue6HpIM 1utanoM 1o Harpasienuio 02.03.01
"MareMaTHKa 1 KOMITBIOTEPHBIE HAYKK" 1 Tpodpuiiio noaroropky "Hayka o naHHbIX".
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 02.03.01 - MareMaTyKa 1 KOMIbIOTEPHBIE HAYKU
IIpocuss noaroroBku: Hayka o jaHHBIX

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Koamso, Jlync [egpo IToctpoenne crcreM MammHHOTO 00ydeHus Ha s3bike Python / JIync IMenpo Kosnbo, Bunm Puuapr -
Mockasa : IMK IIpecc, 2016. - 302 c. - ISBN 978-5-97060-330-7. - Tekcr : anekrponnsiii // DBC 'KoHcynbTaHT cTyzeHTa’ :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970603307.html (nata obpamenus: 10.02.2025). - Pexum
JOCTYyIIa : TIO MOJITICKE.

2. ®nax, I1. MammnaHoe 00y4yeHue. Hayka 11 MICKYCCTBO ITOCTPOEHHUS JITOPUTMOB, KOTOPBIE U3BJIEKAIOT 3HAHUS U3 JaHHBIX /
®iax I1. - Mocksa : JIMK Ilpecc, 2015. - 400 c. - ISBN 978-5-97060-273-7. - Tekcr : anexktponHsli // 9BC 'KoHcynbraHT
crynenra' : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970602737.html (nata obparuenus: 10.02.2025). -
PexuM mocrymna : 1o MoArnucke.

3. Makkuniy, Y. Python u ananus nannsix / Vac Makkunmu - Mocksa : IMK Ilpecc, 2015. - 482 c. - ISBN
978-5-97060-315-4. - Texcr : anextponHsiil // DBC 'KoncynbranT crynenra' : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970603154.html (nara o6pamenus: 10.02.2025). - Pexxum nocryna : mmo
TIOATIHCKE.

4. Bolorun, B. B. MaTtemariueckue 0CHOBbI MAIIMHHOTO O0YYeHHs ¥ IIPOrHO3MPOBaHus : yueOHoe nocodue / B. B. Boioru. -
Mockga : MITHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - Tekcr : 3;1eKTpOHHBI# // JIaHb : 91eKTPOHHO-0MOIMOTEeYHAS
cucrema. - URL: https://e.lanbook.com/book/56397 (nata obparenus:: 10.02.2025). - Peskxum nocryna: 1uisi aBTOpU3.
HOJIb30BaTENEH.

JomnmoJHUTEILHAS IUTEpATypa:

1. I'Bo3zaesa, B. A. BBeneHue B crieniMasibHOCTh IporpaMMucTa : yuyeOHuk / B.A. I'Bozznesa. - 2-e u3a., ucrp. u jor. - Mocksa :
®OPYM : UHOPA-M, 2024. - 208 c. - (Cpennee npodeccruonanbHoe odpazoBanue). - ISBN 978-5-8199-0929-4. - Tekcr :
anekTpoHHbIA. - URL: https://znanium.ru/catalog/product/2136878 (nata ooparenus: 10.02.2025). - Pexxvm goctyna: mo
TMIO/ITIKCKE.

2. Cammepdunn, M. Python Ha mpakTuke / Mapk Cammepdung - Mocksa : IMK Ipecc, 2014. - 338 c. - ISBN
978-5-97060-095-5. - Tekcr : anextponssi // SBC 'KoncynbraHT cryaeHTa’ : [cant]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970600955 .html (nara obpammenus: 10.02.2025). - Pexum gocrymna : o
TIOATICKE.

3. IlenbkoBa, T. I'. Mogenu 1 MeTObl HCKYCCTBEHHOTO MHTEJUICKTa : yueOHoe nmocodue / T. I'. Tlenskosa, 10. B. BaiinmTeriH. -
Kpacnosipck : Cubupckuii penepaibibiii yausepcuret, 2019. - 116 c. - ISBN 978-5-7638-4043-8. - TekcT : 31€KTPOHHBII. -
URL: https://znanium.com/catalog/product/1816605 (mara odpamenus: 10.02.2025). - Pexum qoctyrma: mo mofamucKe.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa 1 KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: Hayka o jaHHBIX
Kpamidukaryst BEITyCKHUKA:_OaKataBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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