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IMporpamma auctpmuiiasl "MammmaHoe obyvenue”; 01.04.01 "MatemaTtuka'.

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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[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:

METOAbI U MPUHIUIIBI MAITKMHHOT'O 06y‘{€HI/IH, H€06XOIII/IMI>IC UL peIIeHr A TOCTABJICHHbBIX 3a1a4

JloKeH yMeTh:

OCYLLIECTBJIATD MOMCK MH(OPMALMH U [IPeJBapUTEIIbHYI0 00paOOTKY JaHHBIX IO MOJYYeHHOMY 3aJaHUI0, HOI00p
a[eKBaTHBIX METOJOB MAlIMHHOTO O0YYeHHsI, HEOOXOAUMBIX [JIS1 PEIICHHS] IOCTABJICHHBIX 32034

TIPUMEHSATD B MPO(eCCHOHATBHON IesITeJIbHOCTH 3HAHUS, YMECHUS, HABBIKH, TTOJyYeHHBIEe B XOJIe OCBOCHUS
JVCLATUIAHBI

MOHUMATh [TPUHIIUIIBI, METO/IBI M TIOJIXO/bl MAIIIMHHOTO O0YUYEHUS;

TIPUMEHATH TEOPETUIECKUE 3HAHUSA, U IPAKTUIECKHUE YMEHUA 1 HABBIKU B obactu HCCJICJOBAHMA 3a1a4 aHaIM3a
JaHHBIX U UX pEHICHUA METOAaMH MAIIIMHHOT'O 06y‘~IeHI/I${

I[OIDKGH BJIaC€Th:

MPUHIMIIAMU, METOJJAMH U MOJXO0/IaMU MAIIMHHOTO O0YUYEHHUS;

HaBBIKAMH B 00JIACTH UCCIICIOBAHMUS 33144 aHAJIW3a JAHHBIX M X PEelIeHMs] METOJaMH MAIIMHHOTO OOyYeHHS;
JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

OCYILIECTBIISITh TIOMCK MH(OPMAIMK U TIPEABAPUTEIHHYI0 00pabOTKY JaHHBIX 110 MOJTyYEHHOMY 331aHHI0, 000D
aJICKBATHBIX METO/IOB MALIMHHOTO O0YYeHHUsI, HEOOXOUMBIX sl PEIIeHHUsI IOCTABJIEHHBIX 33124

NPpUMCEHATH B HpO(I)CCCI/IOHaHbHOﬁ ACATEJIbHOCTU 3HAHUA, YMEHHN A, HABbIKH, ITOJYUYCHHBIC B XOJ1€ OCBOCHUA
JUCHUTITIIIMHBI

NOHUMATh MPUHIMIIBL, METO/IBI U TTOJXO/Ibl MAIIMHHOTO O0YUYeHUS;

IPUMEHATb TEOPETUYECKUE 3HAHUA, U TPAKTUYECKUE YMEHHNS U HABBIKU B obsactu HCCJICIOBAHMA 3a1a4 aHaIn3a
JaHHBIX U UX pEHICHUSA METOAaMH MAIlIMHHOT'O 06y‘~IeHI/I$I

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hanaast qucrmruimHa (MOAyJb) BKodeHa B paszaen "B1.0.07 ducnurumasl (MOgysm)" OCHOBHOH NMPOecCHOHANBHON

obpazosarenbHoi nporpammsl 01.04.01 "Maremaruka (AHaIM3 Ha MHOrOOOpasusix)" U OTHOCUTCS K 00513aTeIbHOM 4acTH
OI1OII BO.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

SAEKTPOHHBH
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3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pPa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy oOyvaromuxcst

OO61m1ast TPyIOEMKOCTh AUCIMTUTMHBI COCTaBIIsAeT 4 3a4eTHHIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonrakrtHast padota - 60 yaca(oB), B ToM umcre jJekuun - 30 yaca(oB), mpakTuiyeckue 3austus - 30 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - () yaca(oB).

CamocrositenbHass padota - 30 gaca(oB).
Kontpons (3auér / 3x3ameH) - 54 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCIIUTLUIMHBL: SK3aMeH BO 2 ceMecTpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuununnb: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. [Tema 1. Brenenue 2 5 0 5 0 0 0 5
2. (Tema 2. JIuneitnast perpeccus 2 8 0 7 0 0 0 5
3. [Tema 3. Jlorucrudeckas perpeccust 2 7 0 7 0 0 0 5
4. [Tema 4. Knaccudukarms JTaHHBIX 2 6 0 7 0 0 0 5
5. [Tema 5. HeiiponHsle cetn 2 6 0 6 0 0 0 6
Toro 32 0 32 0 0 0 26

4.2 Coaep:xaHue JUCHHUIIMHBI (MOIYJIsT)
Tema 1. BBegenue
Beenenue. O630p 3a/1a4, peniaeMbix alrOPUTMaMK MAIIMHHOTO 00yuenusi. Kinaccudukanus

JITOPUTMOB MAIIMHHOTO 00y4YeHusl. [IOHSATHS U TePMUHOJIOrHsI MaIMHHOTO 00y4eHus. O6yuenue ¢ yunrenem. Meros
KOppeKIuy oimroKku. Meton oGpaTHoro pacrnpocrpaneHus ommdku. O6yuyenue 6e3 yuureist. OOyueHUe ¢ NOAKPEIUIEHUEM.
Merop OnukaiImx coceaen.

Tema 2. /Inneiinas perpeccust

JIuneiiHas perpeccus oT ogHOH nepeMeHHol. Moens npeacTapieHus. PyHKIMs orieHuBaHusA. CHHTYJIIPHOE pa3sioKeHHUe.
JIuHeiiHass MOHOTOHHAs perpeccus. MeToa rpajueHTHOro crycka. JInHeiiHas perpeccusi OT MHOTHUX NepEeMEHHBIX.
INommHomuanbHas perpeccus. [Ipumep HaxoxAeHUS apaMeTpOB MO U BoccTaHOBJeHus. [Ipobiema nepeoOyueHus u
HeJo00y4enns. OToOpaxkeHue JaHHbIX.

Tema 3. JlorucTuueckas perpeccust

Lenesas dynkums gorucrudeckoit perpeccun. O6ocHoBanue. [lapameTpsl toructudeckoi perpeccuu. Metonpl otr6opa
nepeMeHHbIX. Perysspuzanus goructiuyeckoil perpeccun. MeTon cToxacTH4ecKkoro rpaaueHta. IlporpaMmHas peanusanus
QJITOPUTMAa JIOTUCTUYECKON perpeccui. CBsi3aHHblE MeTO/bl. JJOCTOMHCTBA M HEAOCTATKH JIOTUCTHYECKOH Perpeccuu.

Tema 4. Kinaccunpukamus JaHHbIX

Mertoas knaccudukaiyu. MareMaTnueckasi OCTaHOBKA 3a/1aui. MeToibl Haubobliero npaeaononoous. Meros k-cpeHux.
Hopwmsl 1 HOpMupPOBaHHBIE BEKTOPHBIE

MIpocTpaHCcTBa. MeTpryeckue 1 HOpMUPOBaHHBIE pocTpaHcTBa. ['paHuna mpuHsTHS peenus. MeTo rpalieHTHOrO CITycKa.
Vnpomenne pynkumn. Perynspuzanus. [Ipodnema nepeobyuenus.
Tema 5. HeiipoHHbIE ceTH

Beenenue B HeiipoHHbie ceT. CTpyKTypa HelpoHHOM ceT. OOyUYeHus] HEMPOHHOM CETH C MOMOIIIBIO ATOPUTMa 00PATHOTO
pacripocTpaneHus ommoOKu. MHorocsolinsle HefipoHHble ceTd. PyHKIus LeHsbl. [IporpamMmMHas peaan3anus aropurma
0OpaTHOrO pacnpocTpaHeHUst OMIMOKH. [JOCTOMHCTBA 1 HEIOCTATKH MeToia OOPATHOTO PaclpoCTPaHEHHUSI.

5. IlepedyeHb y4eOHO-METOAYECKOTO 00€CIeYeHHS UIA CAMOCTOSITEJbHOM Pa60ThHI 00yJalOmIXCs Mo
JUCHUIINHE (MO/LYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

HaOops! IaHHBIX 17151 MAIIMHHOTO 00y4eHus - http://archive.ics.uci.edu/ml/datasets.html
Omnnaiin kype Andrew Ng - www.coursera.org/learn/machine-learning
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[opran crateit no npumenennio T u mammnaHOMY 00yueHuIo - http://habrahabr.ru/hub/machine_learning/

IpodeccroHabHBIA HHTEPHET-PECYPC M0 MALIMHHOMY 00y4eHHIo - http://www.machinelearning.ru/

Pecypc, nocesieHHbIi MaMHHOMY 00y4eHwIo - - http://www.machinelearning.ru/

9. MeToandecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

TeJibHast paboTa

Bujg paéor MeToanueckue peKOMeH alu

JICKIINN B X01€ JICKIIMOHHBIX 3aH$ITI/II7'I BECTU KOHCIIEKTUPOBAHHE yqe6Horo Marepuasa. O6paH_IaTb BHUMAHUE Ha
KaTreropuu, (pOpMyIIPIpOBKI/I, PpacKpbIBaOIUE CYTh TEX UJIA UHBIX HBJ‘ICHI/Iﬁ U [POLECCOB, HAYYHbIE BLIBOAbI 1
IMMPAKTUYCCKHUE PEKOMEHIAIINH. )KCJ'IaTeJ'II)HO OCTaBUTH B pa6oq1/1x KOHCIICKTax I10JIA OJId IIOMETOK. . He cJeayer
CTECHATBCS 3aJIaBaTh JICKTOPY BOMPOCHI, €CJIM KaKKe-JIMOO0 aclieKTh JICKIIMOHHOTO MaTeprajia OKa3aiuch
HCITOHATHBIMMUA.

NPAKTUYECKUE Pa60Ta Ha IMPAaKTUYCCKUX 3aHATHUAX TPEANOJIArac€T CUCTEMATUYICCKYIO U INTAHOMEPHYIO ITOATOTOBKY K 3aHATHIO.

3aHATUA TTocne JICKIWU CIIENYCT IMO3HAKOMUTHCA € IIJTAHOM HIPAKTUYIECKUX SaHHTI/Iﬁ 1 CITUCKOM 06H3&T6JIBHOI71 n
,I[OHO)IHI/ITCJILHOﬁ JIMTEPATypbl, KOTOPYIO H€06XO,I[I/IMO MpOYNTaTh, U3YyYUTh U 3AKOHCIIEKTUPOBATD. Pazpacuenne
10 BOITpoCcaM HOBOﬁ TEMbI JAIOTCA MPENOAABATEIEM B KOHIIC MPEAbIAYIICTO MPAKTUYCCKOIO 3aHATHUA.

CaMOCTOsI- CamocTosTesibHast paboTa MOHOTpahuIecKux padoT, ux pecheprupoBaHus, MOJATOTOBKHU JOKJIAI0B U COOOIICHA.

BaXHBIM 3TaroM B CaMOCTOSITEIbHOM pa0oTe sBJIseTCsl IOBTOPEHUE MaTepraa 110 KOHCIEKTY JeKiuu. OnHa u3
IJIaBHBIX COCTABJIAIOIINX BHeay JUTOPHON MOArOTOBKHU - padoTa ¢ yueOHHKoM. OHa IpejirnosaraeT: BHUMAaTeJIbHOE
NPOYTEHNE, KPUTUIECKOE OCMBICIIEHHE COfIePXKaHsI, 0O0OCHOBaHKE COOCTBEHHOM MO3HUIIMH 110 JUCKYCCHOHHBIM
MOMEHTaM, IOCTAHOBKM MHTEPECYIOLINX BOIIPOCOB, KOTOPbIE MOTYT CTaTh IPEAMETOM OOCY:KIEHHS HAa CEMUHApe.
ITpu paboTe ¢ TepMUHAMU HEOOXOAMMO OOpaIaThCs K CJIOBAapsM, B TOM YMCJIe JOCTYIIHBIM B IHTepHeTe,
HarpuMmep, Ha caiite http://dic.academic.ru.

9K3aMCH

HpI/I NOATrOTOBKE K 9K3dMEHYIO JIMTECPATYypPy U UICTOYHUKHU, KOTOPbIC pa36I/IpEUII/ICI) Ha CEMHUHApax B TCUCHUEC
ceMecTpa. OTBeT Ha 9K3aMeHe MpearnojaracT rnoJHOE U MOCICA0BATCIIbHOC U3JIOKCHUE N3YYCHHOTI'O MaTepUadila, a
TAKXKE JEMOHCTPALIUIO CITIOCOOHOCTH ¥ TOTOBHOCTH MNPUMCHUTDL NTOJTYYEHHbIC TCOPECTUYCCKUE 3HAHUA K
npeajiara€MbiM NPAKTUYICCKUM 3aJaHUSAM.

10. ITepeyensb nHG OPMAIUOHHBIX TEXHOJIOTHIA, HCMOJIb3yEeMbIX MPH OCYIIeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHuss 1 HH( OPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEOOXO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO TUCIMILTIHE
(Momy0), BKJII0Yas MepeueHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome

KOMITOHCHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIeNUATN3MPOBAHHON MeOebio (CTOIbI

U CTYJIbS1).

KOMHI)IOTep W MIPUHTEP JIA paCII€UYaTKH pa31dTOYHbIX MAaTEPUAJIOB.

MynpTUMeaniHaS ayAUTOPHSL.

KommnbloTepHblil KJtacc.

12. CpeIICTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HMHBAJHUI0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HGO6XOJII/IMOCTI/I B O6pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'ICFLIEHOH_II/IC
BOCIIpUsATUC I/IH(I)OpMaL[I/II/I 06y‘{aIOHII/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa30BaHusl B AlbTePHATHBHBIC
(opmbl, yIOOHBIE 1S Pa3IMYHBIX MTOJIb30BATENCH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1utanoM no Harpasienuio 01.04.01
"Matemarika" U MarucTepcKoi nporpamme "AHalN3 Ha MHOrooOpasusx".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.07 Mawwunnoe obyuenue

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

Ipodunp NoAroToBKM:_AHAIN3 HA MHOT000pa3usIxX
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: 23.01.2024). - Pesxkxum noctyna: 1jisi aBTOpU3.
OJIb30BaTeIeH.

2. Koanso, JI. I1. ITocTpoeHue cucteM MamHHOrO 00y4eHus Ha s3bike Python / JI. I1. Koanbo, B. Puvapr; nep. ¢ anri. A. A.
CrnuHkMHa. - 3-e u3z. - Mocksa : JIMK Tlpecc, 2023. - 304 c. Cucrem. tpeboBanusi: Adobe Reader XI m6o Adobe Digital
Editions 4.5 ; skpan 10'. - ISBN 978-5-89818-331-8. - Tekcr : anextponHsiii // SBC 'KoHcynbraHT cryaeHTa' : [caift]. - URL :
https://www.studentlibrary.ru/book/ISBN9785898183318.html (nata oopamienus: 23.01.2024). - Pesxkxum nocryna : o
IOAITMCKE.

3. ®nax, [1. MammHHOe 00y4yeHue. Hayka 1 MCKYCCTBO IOCTPOEHHUSI aITOPUTMOB, KOTOPBIE U3BJICKAIOT 3HAHUs U3 JaHHBIX / I1.
drax; nep. ¢ anri. A. A. CiuHKMHa. - 2-e u31. - Mocksa : JIMK Ilpecc, 2023. - 401 c. Cucrem. Tpe6oBanusi: Adobe Reader XI
m6o Adobe Digital Editions 4.5 ; skpan 10'. - ISBN 978-5-89818-300-4. - Tekcr : anexktponnsiii // 95C 'Koncynbrant
crypenta' : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785898183004.html (nara obparenus: 23.01.2024). -
Pexum poctyna : o noprvcke.

4. Makkuniu Y., Python n aHanmm3 gaHHBIX: npakTrveckoe nocodue / Yac Makkunmu - Mocksa: JIMK Tlpecc, 2015. - 482 c. -
ISBN 978-5-97060-315-4 - Tekcr : anektpoHHsli // DBC 'Koncymbrant cryzmenTa’ : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970603154.html (nara o6pamenus: 23.01.2024). - Pexxum ocryna : o
HOJITUCKE.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. I'so3zeBa, B. A. BeeeHue B crielMaibHOCTh MPOrpaMMuCTa : yueOHuk / B.A. I'Bo3neBa. - 2-e u3j., ucrp. u Jo1. - Mockga :
OOPYM : UHO®PA-M, 2024. - 208 c. - (Cpennee npodeccronanbHoe odpazosanue). - ISBN 978-5-8199-0929-4. - Tekcer :
anekTpoHHbIA. - URL: https://znanium.ru/catalog/product/2136878 (gata ooparuenus: 23.01.2024). - Pexxum goctyna: mno
IIOAITNCKE.

2. Cammepdung M., Python Ha npakrtuke: yue6Hoe nocooue / Mapk Cammepdung - Mocksa: IMK Ilpecc, 2014. - 338 c. -
ISBN 978-5-97060-095-5 - Texkcr : anextponnsiii // DBC "Koncynbrant crynenTa’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970600955.html (nata o6pamenus: 23.01.2024). - Pexxum noctyna : mmo
TIOATINCKE.

3. Ocunos I'.C., Metop! uckyccTBeHHOTro uHTesUIeKTa: MoHorpadus / Ocuros I'.C. - MockBa: PUSMATIIUT, 2011. - 296 c.
- ISBN 978-5-9221-1323-6 - Tekcr : anexktpoHHsli // DBC 'KoHcyabTaHT cryaeHTa’ : [caifT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922113236.html (nata oopamienus:: 23.01.2024). - Peskum nocryna : o
TIOZTIHCKE.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpannna 8 u3 9.

i

cmw
im=Z
e



IMporpamma auctpmuiiasl "MammmaHoe obyvenue”; 01.04.01 "MatemaTtuka'.
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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

Ipodunp NoAroToBKM:_AHAIN3 HA MHOT000pa3usxX
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.

3AE
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