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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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[Iporpammy muictMIUIMHBL pa3padoTai(a)(u): goueHT, K.H. HacpyrauHoB M.®. (kadenpa KOMIbIOTEPHON MaTeMaTHKU 1
MH(POPMATHKH, OT/IeJIEHUEe Tlelarornieckoro oopasoanusi), 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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH HaxoquTh, (hOPMYJIMPOBATH U PEIIaTh AKTyaJIbHbIE U 3HAUUMBIE MTPOOJIEMBI

[TPUKJIATHON Y KOMITBIOTEPHOIN MaTeMaTUKU

OIIK-2 CriocobeH CO31aBaTh U UCCJIIEJOBATH HOBBIE MATEMATUYECKUE MOJIE/IN B €CTECTBEHHbIX HAyKaX,
COBCPILIEHCTBOBATH U paBpa6aTbIBaTb KOHIECHIINU, TCOPUU U METObL

OIlK-3 CriocoOeH caMOCTOSITENILHO CO3/1aBaTh MPUKJIATHbIE TPOrPAMMHbIE CPEICTBA HA OCHOBE
COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHI U CETEBBIX PECYPCOB, B TOM UYHCIIE
OTEYEeCTBEHHOT'O IIPOM3BOICTBA

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):

JloJKeH 3HATh:

[TpuHIHATIE, METOIB! ¥ TIOAXOABl MAITMHHOTO O0yJYeHUs

JloKeH yMeTh:

[TpumeHATh TEOpETUYECKUE 3HAHUS, U TPAKTUYECKUE YMEHU

JlomxeH Bl1aaeTh:

Haprikamu B 00J1acTH UCCIIEOBAHUS 3a]a4 aHATN3a JAHHBIX U UX PEIeHUs] METOIaMH MAITMHHOTO OOyUYCHUS
JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

- IOHUMATh MTPUHIIUITBI, METO/IBI U TMOJXO/Ibl MAIIMHHOTO O0YUYEHHUS;

- IPUMEHATb TCOPETUICCKUE 3HAHU A, U IPAKTUICCKUE YMEHUA U HABBIKU B obacT HCCIIEAOBAHUA 3a/Ja4 aHaJIn3a JaHHBIX 1
UX peluieHus MEeTodaM1 MAIllIMHHOT'O O6y‘~IeHI/IH.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Hannaas qucrmruimHa (MOAyJb) BKodeHa B paszgen "B1.0.09 ducnurumast (MOgym)" OCHOBHOH NMPOodecCHOHANHON
obpazoBatenbHol nporpammsel 02.04.01 "MaremaTtrka 1 KOMITbIOTEpHbIE HayKH (MeTobl MaTeMAaTUYECKOro 1
JITOPUTMUYECKOT0 MOJICIMPOBAHHUsI OOIIEHAYYHBIX U MPUKJIAJHBIX 3a7a4)" U OTHOCUTCs K 00Osi3arenbHol yactu OITOIT BO.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJIEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasaTeieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMILUIMHBI COCTABJIsAET 6 3a4eTHHIX(bie) enuHuIl(bl) Ha 216 vaca(oB).

KonraktHast padota - 61 yaca(oB), B ToM urcrie Jekuun - 30 yaca(oB), mpakTudeckue 3austus - 30 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM paboTh - 1 yaca(oB).

CamocrosrenbHas padota - 101 yaca(oB).
KouTposns (3auét / x3amen) - 54 yaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHIUIUIMHBL: 9K3aMeH BO 2 ceMecTpe.

4. Copep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6GOThHI 0 AV CHHUIINHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, 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 Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. |Tema 1. Bregenue 2 6 0 6 0 0 0 24
2. |Lema 2. Jluneiinas perpeccus N 2 8 0 8 0 0 0 24
2 [ OAC )
3 eMa 3. Enaccngpmaul/lﬂ JTAHHBIX 0 2 8 0 8 0 0 0 24
N eTeHTITe
. HenpoHnsle cetn 2 L 8 0 0 29
CHITC TICTOPITICCRITT 0030 TCOPHIr MaHHITOTO© Y ICHID OagatTt B THOTTOT 1T
ManpEQyo ooyuenns. Kinaccuduxkamnms 3agad MammHaHPro o0ydensg. Ofyuqgue . KOppEKLIMI OImgOKu] 101
Meton 06paTHOro pacrpocTpanenus ommokn. O0yueHng 6e3 yhurens. OpydyeHue £ mogkpenyieHneM. N 170000504

cocelen.

Tema 2. /Iuneiinas perpeccus

JluHeiiHas perpeccus OT OIHOH repeMeHHor. Moens rpeacTapaeHns. @PyHKINS OlleHNBaHUsL. MeTo rpaJieHTHOTO CITyCKa.
JluneiiHast perpeccusi OT MHOTHX IlepeMeHHbIX. [lonmHomuanbHas perpeccust. [Ipobiema nepeoOyueHus 1 HeLo0O0yYeHHUsI.
Oto6paxenue faHHbIX. Padora ¢ nanHeivu B Python. NumPy u Pandas. Ilpumenenue nakeros sklearn.

Tema 3. Kinaccunpukanmus JaHHbIX

3agaun kinaccugukammu. Knacrepuzamms. Meron k-cpeqaux. Merpuku. [lepeBbs pereHuit

(Classification and Regression Trees). HausHsli baiiec. MeTon onopaeix BekTopoB (Support Vector Machines). Ontumusanus
napameTpoB aaroputma. Meroasl 6ubavoreku Scikit-Learn.

VrxuHuprHr JaHHbIX. YnpomeHue pyHkimu. Perynspuzanus. IIpodnema nepeoOydeHusl.

Tema 4. HelipoHHble ceTH

Beenenuie B HelipoHHble ceTr. OOydeHre HelpoHHON ceTn. DyHKIWMS HeHbl. MeTo/ rpaqieHTHOro criycka. MHunmamm3anms
JAHHBIX CTyYalHBIMU 3HaueHUsIMU. JIMHeHbIe K1accuprKaTophl. AITOpUTM 00yYeHusI iepcenTpoHa. ' rybokue HelipoHHbIe
cerr (Deep learning). Heiiponnas cetb ¢ ucnionb3oBanueM TensorFlow. [Tpumepsl 06y4yeHrsi HEHPOHHOM CETH.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s  JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaloIUXCs M0
I CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIONHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeisi, HO 6e3
€ro HeMoCPeACTBeHHOro yJyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) AUCHMIUIMHB, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIIOT 3a1aHHUs1, HANIpaBJICHHbIC Ha 3aK pelIeHNe 3HAaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUIUIVHE.

OpraHu3anys caMOCTOATEbHON padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOIl INTepaTypoil 1 3JeKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIOYASL:

IMopsIoK OpraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmMam ClielMaJuTeTa, IporpaMMaM MariucTparypsl (YTBEpPKIECH MPUKA30M
MuHucTepcTBa HayKy 1 BhIcIero oopaszosanus Poccuiickoit @eneparn ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit ®enepatu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (peaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOrO yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILINHE (MOIYJII0)
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

HaGops! faHHBIX IS MAIIMHHOTO 00y4YeHus - http://archive.ics.uci.edu/ml/datasets.html
Omnnaita kypc Andrew Ng - www.coursera.org/learn/machine-learning
Pecypc, nocesieHHbIi MalIMHHOMY 00y4eHwIo - http://www.machinelearning.ru/

9. MeToauuecKHe YKa3aHUA A 00yUaIOMMXCA 10 0CBOESHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanuecKrue peKoMeHIanun

JIEKLIUH CryaeHTaM HEOOXOAMMO TOCEIIATh JEKLMU U BECTH KOHCIIEKT JIEKLIUIA BClle] 32 U3JI0KEHUEeM MaTepraia
npernozasaTesneM. Pekomenyercs mpopadaTeiBaTh KOHCIEKT B TeUEHHE JHS MOCIIE JIEKIIMH 1 IIPOCMATPUBaTh €ro
BHOBb HaKaHyHe CliefyIollei iekuu. B ciyyae oOHapyeHust OIIMOOK M1 BOSHUKHOBEHHSI BOIIPOCOB T10
HpeIplAyIeMy MaTepraly HEOOXOIMMO OOPaTUThCS K IIPENoAaBaTeio.

HPaKTUYECKUEC ILTIH MNOATOTOBKU K NPAKTUYECKUM 3aHATUAM CTYJACHTY PEKOMEHAYETCA IMPEABAPUTEIIBHO HpOpa6aTI)IBaTI) KakK

3aHATUA HeKHHOHHLIfI Marepual, Tak U MaT€pUual NPEAbIAYIIUX MPAKTUYCCKUX 3aHgTHi. OCHOBOI JJIA IIOArOTOBKA
CIIYyKUT HO6pOCOBECTHOC BBIIIOJITHCHUE NOMAIIHETO 3aJaHuA. ,HJ'[FI YCIICITHOI O peuI€HrA 3a1a4 HepBOﬁ qacTu
KypcCa CTyACHTaM pEKOMEHAYETCA BCIOMHUTHL MaTEpUal, OCBOCHHEIN B OpeabIAylnuX CEMECTPAX B paMKax
0a30BbIX MATEMATHUECKHUX JUCHUITINH.

CaMoCTOsI- CamocrosTesbHas padoTa CTYIeHTOB COCTOUT M3 ABYX OCHOBHBIX YacTel - MpopaboTKa JIEKIMOHHOTO MaTeprana
TeJIbHasl padoTa | ¥ BBIIIOJHEHUS JOMAIHUX 3aJaHuid. [ OCBOEHHS TEOPETHYECKOro M MPaKTHYECKOro MaTepraa, B ciiydae,
KOI'Ja KOHCIIEKTOB OKa3bIBAETCs HEAOCTATOYHBIM, WM U151 OoJiee IeTaIbHON MpOopabOTKH OTAETbHBIX TEM
PEKOMEH/IyeTCsl UCTIOJIb30BATh JIUTEPATypy, YKa3aHHYIO B COOTBETCTBYIOILEM paszeie. Bce Bo3HUKaromme
BOIIPOCH PEKOMEHYeTCsI 3apaHee YeTKO c(hopMyIMpoBaTh ¥ BIOCIEICTBUM OOCYUTh C MpEeroaBaTesieM.
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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)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeIbHOTO TIPOIIECCa TT0 AUCIUILTAHE (MOIYJTO) BKITIOUAET B ce0s CIIeqyIoNIie
KOMITOHEHTHI:

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.
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Crpauuna 6 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctmumiasl "MarmmaHoe o6yvenne”; 02.04.01 "MaTtemaTrka ¥ KOMIIBIOTEPHBIE HAYKH .

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 02.04.01
"MarematyKa U KOMITbIOTEpHbIE HayKH'" 1 MarucTepcKoi nporpaMmme "MeToabl MaTeMaTU4eCcKOro ¥ alrOpUTMUYECKOTO
MO/IEJIMPOBaHMsI OOIIEHAYYHbIX ¥ TPUKJIAIHBIX 33124

3AE
Crpanuna 7 u3 9. IEl YHH




IMporpamma auctmumiasl "MarmmaHoe o6yvenne”; 02.04.01 "MaTtemaTrka ¥ KOMIIBIOTEPHBIE HAYKH .

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 02.04.01 - MareMaTHKa U KOMIbIOTEPHBIE HAYKU
[podunp noaroroBkr: MeTo bl MATEMATHYECKOTO U AITOPUTMUYECKOr0 MOJEIMPOBAHKS OOIIEHAYYHBIX U NIPUKJIAIHBIX 33714

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

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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nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 02.04.01 - MareMaTHKa U KOMIbIOTEPHBIE HAYKU
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Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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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