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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

3AE
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[porpamMmy IrcIMIUIMHBL pa3padoTai(a)(u): AMPEKTOp MHCTUTYTa MaTeMaTuKu 1 Mexanuku Hacpytaunos M.®. (nupexTopar
NMuM, NuctutyT Matematiku U Mmexanuku uM. H.U. JlobayeBckoro), Marat.Nasrutdinov@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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH CTPOUTh ¥ aHAIM3UPOBATH MATEMATHUYECKUE MOJIENU B COBPEMEHHOM
€CTECTBO3HAHUH, TEXHUKE, SKOHOMUKE 1 yIpaBIeHNH

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

[TpUHIKITBL, METO/IBI U TOXO/Ibl MAIIMHHOTO O0YUYEeHUSs

JloKeH yMeTh:

ITpumeHaTh TEOpETUYECKUE 3HAHUS, U TPAKTUYECKUE YMEHU

JlomxeH Bl1afeTh:

Haprikamu B 00J1acTH MCCIIEOBAHUS 3a]a4 aHAIN3a JAHHBIX U UX PEIIeHHUs] METOIaMF MAITMHHOTO OOyUYCHUS
JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

- IOHUMATh MIPUHIIUIIBL, METO/IBI U MOJXO/Ibl MAIIMHHOTO O0YUYEHHUS;

- IPUMEHATb TCOPETUIECKUE 3HAHU A, U IPAKTUICCKUE YMEHNA U HABbIKU B obacT HCCJIEAOBAHUA 3a/]a4 aHaJIn3a JaHHBIX 1
UX peHieHus METoAaM1 MAIlIMHHOT'O 06y‘{6HI/IH.

2. Mecro guctumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hanaas qucrmruivHa (MOayJb) BKodeHa B paszaen "B1.0.07 ducturumasl (MOaym)" OCHOBHOM MPO(ecCHOHANBHON
obpazosarenbHol nporpammsbl 01.04.01 "Maremaruka (I'eomeTpust 1 ee NIPUIOKEHUs)" U OTHOCUTCS K 00513aTEIbHON YacTH
OIIOII BO.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 4 3a4eTHhIX (bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast padota - 60 yaca(oB), B ToM urcrie Jekuun - 30 yaca(oB), mpakTudeckue 3anstus - 30 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrosrenbHas padota - 30 yaca(oB).
KonTposns (3auér / x3amen) - 54 yaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHUIUIMHBL: 9K3aMeEH BO 2 ceMecTpe.

4. Copep:xanne qQUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CTOS-
N Pazmeant qucuumiamnnb / Ce- Iexmun,Texmmu|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJst MECTP| Bcero | B 3JI. | YeCKHe | YecKHe |TOpHbIE |TOpHbIe| Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
1. [Tema 1. Beenenue 2 4 0 6 0 0 0 7
Tema 2. JIunelinas perpeccus 2 10 0 8 0 0 0 7
3. |Tema 3. Knaccuduxarms JaHHBIX 2 8 0 8 0 0 0 7
B3AEKT
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

4. [Tema 4. HeiipoHHsle cetu 2 8 0 8 0 0 0 9

MToro 30 0 30 0 0 0 30

4.2 Cogep:xkanne JUCIHUAILIHHBI (MO TyJIs1)
Tema 1. BBegenue

Beepenvie. Mictopudeckuit 0630p TeOpUr MAIIMHHOTO OOyUeHHUsI. 3a1aui MAIMHHOTO 00y4YeHus. [IOHATHS U TepMUHOJIOTHS
MammHHOTO 00y4JeHus. Knaccudukanus 3aqau MamyuHHOTO 00yueHus1. OOydeHne ¢ yunresieM. MeTo KOPPEeKIMH OIAOKH.
Merton obpatHOro pacrpoctpaHeHus ommoku. O6yueHne 6e3 yunutens. O0ydeHue ¢ MoK peruieHrneM. MeTo Omkafmmx
coceen.

Tema 2. J/Inuneiinas perpeccust

Jluneiinas perpeccusi oT oqHOH nepemenHoi. Mozens npencrapieHus. @PyHKIMS OlleHUBaHUsl. MeTo1 IpalMeHTHOTO CITyCKa.
JluneliHas perpeccust OT MHOTHX NiepeMeHHbIX. [TommHOMUabHas perpeccus. [IpodiaeMa mepeoOydeHus i HeToOOyIeHHS.
Otob6paxenue faHHbIX. Padora ¢ manaeiMu B Python. NumPy n Pandas. Ilpumenenne nakeros sklearn.

Tema 3. Kinaccudukanusa JaHHbIX
Bagaun kiaccudukammu. Knacrepuzamus. Merog k-cpenuux. Merpuku. JlepeBbs peleHuit

(Classification and Regression Trees). Hausnslit baiiec. MeTon onopasix BekTopoB (Support Vector Machines). Ontummsanus
napameTpoB airoputma. Meroapl 6ubinoreku Scikit-Learn.

WuxuHUpHHT TaHHBIX. YTiporieHue pyHKimu. Perynsapusanus. [Ipobaema nepeodydeHusl.

Tema 4. HeiipoHHble ceTn

Baeznenue B HelipoHHbIe ceTd. O0yueHre HelpoHHOH ceTr. PYHKIMS HeHbl. MeTo rpalMeHTHOro ciycKa. MHnumammzanus
JaHHBIX CIIyYalHBIMHM 3HaYeHUsMU. JIMHeHbIe KiaccurKaTOpbl. AJTOpUTM 00ydYeHHs nepcenTpoHa. [ y6okue HellpoHHbIe
ceru (Deep learning). HeiiponHas cets ¢ ucnionb3oBanuem TensorFlow. [Tpumepst 00ydeHrsi HSHPOHHOM CETH.

5. IlepeyeHb y4eOHO-METOUYECKOT0 00€eCeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHas paboTa 00yJaloMXCsl BBITIOJHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HernocpeAcTBeHHOro yuacTtust. CamocrosiTenpHas padoTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTeNibHAs padoTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/EJbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOU paboTHL. Bo BpeMs1 caMOCTOATEIbHOM PaOOThl 00YYAIOIIAEC YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABHIKOB,
TOTOBSTCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUTUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perJlaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOMYECKOH JIMTepaTypOil ¥ SNEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCYIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkcTpaTyphl (YTBEp:KIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX yYIeOHBIX 3aBe/leHNi "

VYcraB ¢eaepallbHOro rocyJapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTenbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHblil yHUBEpCHUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOT0 aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHNS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuiil (IIpuBomkckii) heepaibHbId YHUBEPCUTET"

JlokanbHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OoH/ OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKIIIOYAET OLIEHOYHBbIE MaTepHasIbl, HAIIPABJIEHHBIE Ha MTPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallMH.

Crpannua 4 u3 8.
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B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeayloniast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 JUCLIUILIMHE (MOJYJI0);

- KpUTEpHH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OEHMBAHMS 1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBa;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AE€EMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)
OcBoeHre TUCITUILIMHBL (MOYJIsl) TIPENoaracT u3y4eHne OCHOBHOM U JOMOHUTEILHON yueOHO! uTepaTypsl. JlutepaTypa
MOXeT OBbITh JOCTYIHA OOYYaIOIIMMCsI B OJHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 2JIEKTPOHHOM BH[E - Yepe3 3JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI Ha OCHOBaHMY 3aKmodeHHbIX KDY moroBopos ¢
paBoOOIaIaATEeISIMHE;

- B leyaTHOM BuJe - B Hayuno# 6ubnmnoreke um. H.U. Jlo6aueBckoro. OOyyalomuecs noayyaioT yueOHyIo IMTepaTypy Ha
abOHEMEHTE 110 YMTATEIbCKUM OHJIeTaM B COOTBETCTBUHM C ITPaBUIaMH MoJb3oBaHKsl Hay4uHoi 6MOIHoTekoi.

DJIeKTPOHHBIE N3AHNSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKY MPY BBEAEHUM 0OYYaIOIIMMCsI CBOETO JIOTHHA U [TapoJIsi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT . [Ipn NCrob30BaHNM ITEYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH UMHU U3 pacuera He MeHee 0,5 sk3emrusapa (st obyvatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUISIPA) KaXKA0T0 U3 U3/IaHNi OCHOBHOM JiTeparypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTOHUTEIBHON JIMTepaTyphl Ha
KaXKJI0r0 00y4JaloIerocs U3 Yucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCUMIUIMHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AUCLMIUIMHBI (MOAYJIsI), HAXOAUTCS
B [Ipusioxxennu 2 k paboyelt mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBIICHHIO TPU U3MEHEHUH YCIIOBUiA 1I0roBopoB KDY ¢
npaBooOJIaAaTe sIMU 3JIEKTPOHHBIX 3/IaHUI U NTPU U3MEHEHUH KOMIUIeKToBaHus (oHnoB HayuHoi 6ubmorexun KOV,

8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANHOHHOI ceTH ""MHTepHeT'', HE00X0AMMBIX JIJIsT
OCBOEHHS TN CIHUILINHBI (MOTyJIs)

HaGops! IaHHBIX /151 MAIIMHHOTO 00y4eHus - http://archive.ics.uci.edu/ml/datasets.html
Omnnaiin kypc Andrew Ng - www.coursera.org/learn/machine-learning
Pecypc, mocsieHHsIi MalmMHHOMY 00y4eHwIo - http://www.machinelearning.ru/

9. MeTondecKne YKa3aHHSA VIS 00yJAIOMIXCs 10 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pa6ot MeToanuyeckue peKOMeHJaliu

JIEKLIH CryneHTaM HEOOXOIMMO MOCEIIATh JIEKIIMK ¥ BECTH KOHCIIEKT JIEKLIMI BCJIe ] 32 U3JI0KEHUEM MaTepruaa
rpenojiaBareseM. PekoMengyercst mpopadaThiBaTh KOHCIIEKT B TEUEHUE AHS TOCTIE JIEKIIMHU U TPOCMAaTpUBATh €ro
BHOBb HaKaHyHE CJIeylolel Jekuun. B ciydae oOHapykeHns omMOOK WM BOSHUKHOBEHHS BOIIPOCOB MO
TIpe/ibLyIeMy MaTeprary HeOOXOAMMO OOPaTUTHCS K MPErnoJaBaTelo.

npaktiyeckue | s HOArOTOBKHM K IMPAKTUYECKUM 3aHATUSAM CTYIEHTY PEKOMEHIYeTCs TpeiBAPUTENIBHO TPOPadaThIBATh KaK

3aHATUS JIEKLIMOHHBIA MaTepuasl, Tak U MaTepyuasl MPeAblAYyIINX MPAKTHUECKUX 3aHATHHA. OCHOBOM /ISl HOArOTOBKU
CITy’KUT 10OPOCOBECTHOE BBIIOJHEHHE JOMALIHETO 3aaHus. I yCrenHoro penieHns 3a1a4 nepBoi 4acTu
Kypca CTyJeHTaM PeKOMEH/yeTCsl BCIOMHUTh MaTepuall, OCBOEHHBIN B ITPE/BIIYIINX CEMECTPaX B paMKax
0a30BBIX MATEMATHYECKUX JUCLUILIMH.

CaMOCTOA- CamMocrosTebHas pa60Ta CTYACHTOB COCTOUT U3 ABYX OCHOBHBIX Jacreu - npopa60TKa JICKITMOHHOI'O MaTepurajia
TEJIbHaA pa60Ta U BBITNIOJIHEHU A JOMAIlITHUX BaHaHHﬁ. ,HJ'[H OCBOCHUS TEOPETUIECKOI'O U MPAKTUYECCKOIo0 MaTepuajia, B cjiydae,
Korja KOHCIICKTOB OKa3bIBA€TCA HEAOCTATOYHBIM, UJIW IJIA Ooiiee HeTaJ’IbHOﬁ HpOpa6OTKI/I OTCJIbHBIX TEM
PEKOMEHAYETCA UCIIOJIb30BATh JIMTEPATYPY, YKA3daHHYIO B COOTBETCTBYIOIIEM PA3/ICIic. Bce BO3HHKAIOINEC
BOIIPOCHI pPEKOMEHAYETCA 3apaHee YETKO CCI)OpMyHI/IpOBaTI) " BIIOCJICACTBHUU 06cy)11/m> C IperogaBaTejieM.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMCH 3ayorom YCHCIHHOﬁ Ca4u 3K3aMEHa ABJIACTCA pa60Ta B TEYCHUE BCEIO CEMECTpaA. HeHOCpCHCTBeHHyIO
NOATOTOBKY K 9K3aME€HY PEKOMEHAYETCA pa3AC/IMTh Ha JIBa dTaria. Ha TMEPBOM ITalle HpOpaGaTI)IBaIOTCH BCE
9K3aMCHAIIMOHHBIE BOITPOCHI U Cl)OpMyJII/IpyIOTCH BOIIPOCHI K IPENIOAABATEIII0 B paMKaX KOHCYJIbTAllUU 11O
pazaeiiamMm, HEJOCTATOYHO HOIlpO6HO OIMMCAaHHbIM B paMKaXx JICKIHMOHHOT'O Kypca NN Ooee TPYAHBIM B OCBOCHUHA
Martepuaa. ITocne KOHCYJIbTAllUU NPOUCXOANUT OKOHYATEJIbHAA npopa60TKa 1 3aKpeIJICHUE MaTepuralia 1o BCEM
9K3aMCHAIIMOHHBIM BOITPOCAM.

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 PT'OC BO u yue6HbIM 1utanoM 1o Harpasienuio 01.04.01
"MaremaTuka" 1 Mmaructepckoi mporpamme "['eoMeTpusi U ee NpUIoKeHus "
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

[Ipocuss noaroroBku: L'eoMeTpus U ee MPUIOKEHUST
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1.BoloruH, B. B. Maremariyeckue OCHOBB MAIlIMHHOTO OOYYEeHHs U IPOrHO3MPOBaHHUs : yueOHoe nocodue / B. B. BioruH. -
Mocksa : MITHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - Tekcr : 31eKTpoHHbIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/56397 (nata oOparuenust: 03.03.2022). - Pesxkum noctyna: 1jisi aBTOpU3.
OJIb30BaTeIeH.

2. Koanbo Jlyuc [enpo, [Toctpoenue cuctemM MamMHHOTO 00y4eHHst Ha si3bike Python: yueGHoe nocobue / Jlyuc Ilexpo
Koanbo, Bunm Puvapr. - Mocksa: [IMK Ilpecc, 2016. - 302 c. - ISBN 978-5-97060-330-7 - Tekct : anexTponHsiii // 95C
'KoncynbranT cryaenra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970603307.html (nata obpamienusi:
03.03.2022). - Pexum gocTyna : 110 HOAMKCKE.

3. ®nax I1., MammaHOe 00y4yeHue. Hayka ¥ UCKYCCTBO IOCTPOCHHS aJITOPUTMOB, KOTOPBIE U3BJICKAIOT 3HAHKS U3 IAHHBIX:
y4ye6Hoe nocobue / dnax I1. - Mocksa: IMK Ilpecc, 2015. - 400 c. - ISBN 978-5-97060-273-7 - Teker : anekrpoHssiii // 9BC
'KoncynbranT crynenra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970602737.html (nata obpamenusi:
03.03.2022). - Pexum jocTyna : o HOATMHUCKE.

4. Makkuniu Y., Python n aHanm3 gaHHBIX: npakTryeckoe nocodue / Yac Makkunmu - Mocksa: JIMK Tlpecc, 2015. - 482 c. -
ISBN 978-5-97060-315-4 - Tekcr : anexktpoHHsli // DBC 'Koncymbrant cryzmenTa’ : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970603154.html (nara o6pamenus: 03.03.2022). - Pexxum nocryna : o
HOJIIUCKE.

JonoHUTEILHAA JUTEpPATypa:

1.I'vo3neBa, B. A. Beenenue B cienimalibHOCTB MTporpaMmucTa : yaeOHuk / B.A. ['Bo3nesa. - 2-e u3n., uctp. u gom. - Mocksa :
Nl '®OPYM' : UHOPA-M, 2022. - 208 c. - (Cpennee npodeccrnoHasibHoe odpazoanue). - ISBN 978-5-8199-0929-4. - Teker :
anektpoHHsIit. - URL: https://znanium.com/catalog/product/1844359 (nara o6paruenus: 03.03.2022). - Pexum nocrymna: 1o
TIOATINCKE.

2. Cammepdung M., Python Ha npakrtuke: yuebHoe nocooue / Mapk Cammepdung - Mocksa: IMK Ilpecc, 2014. - 338 c. -
ISBN 978-5-97060-095-5 - Tekcr : anexktpoHHsli // DBC 'KoncymbraHt crymenTa’ : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970600955.html (nata oopamienus:: 03.03.2022). - Peskum nocryna : o
TIOZTIHCKE.

3. Ocunos I'.C., Meronpl uckyccTBeHHOro uHtesuiekta: MoHorpagus / Ocumnos I'.C. - Mocksa: PUSMATIIUT, 2011. - 296 c. -
ISBN 978-5-9221-1323-6 - Tekcr : anektponnslii // DBC "KoHcybranT crynenta’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922113236.html (nata o6pamenus: 03.03.2022). - Pexxum octyna : mmo
TIOATINCKE.
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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: 01.04.01 - MaremaTuka

[Ipocuss noaroroBku: L'eoMeTpus U ee MPUIOKEHUS
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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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