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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.03.01 "MaTtemaTtnka un KoMMbloTepHbIe HayKn'".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.03.01 "MaTtemaTtnka un KoMMbloTepHbIe HayKn'".

Mporpammy aomMcuunnnHel paspabdoTan(a)(n) BoueHT, K.H. HacpyTanHoB M.®. (kadpepa KOMMNbIOTEPHON MaTEMaTHKU 1
MHdoopMaTKKK, oTAeneHne neparormyeckoro obpasosanus), Marat.Nasrutdinov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-5 CnocobeH 1cnonb3oBaTb COBPEMEHHbIE METOAbl pa3paboTky U peanvsaumm

KOHKPETHbBIX anropyTMOB MateMaTn4yeckmx Moaeneii Ha 6ase sA3bIKoB
NporpaMMMpoBaHNS 1 NAKEeTOB NPUKNALHbIX MPOrpamMm MoLENNPOBaHUS

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

B pesynbtate nsy4yeHns gucunnavHbl CTYAEHT OOMXKEH 3HaTb OCHOBHbIE anropUTMbl
JonxeH ymeTb:

YMeTb NPUMEHATb aNropUTMbl B MPaKTUYECKOW AeATENbHOCTM

HonxeH BnageTb:

YMeTb aHanMampoBatb (OLEeHMBaTb) CNOXHOCTb anropuTMOB.

LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

B pe3ynbtarte nsydHeHunsa oucunnnmHbl CTyoeHT OO0N1XKEeH 3HAaTb OCHOBHbIE alirOPUTMbI, YMETb MPUMEHATb UX B
HpaKTMHeCKOVI neAaTenbHoCTn, NMeTb NpencrtasneHne 06 aHanmse CNnoXHOCTU anropuTMos.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa aucumnnuHa (Moaynb) BKNtoYeHa B pasgen "B1.B.06 ducunnavHbl (Mogynm)" 0CHOBHOM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 02.03.01 "MaTemaTrika 1 KoMMbloTepHbIE HaykK (Hayka o faHHbIX)" 1 OTHOCUTCS K
BapuaTuBHOM YacTu.

OcBauBaetcs Ha 2 kypce B 3 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM KonimyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 37 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), mpakTudeckme 3aHaTus - 36 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtosiTenbHas pabota - 71 yaca(oB).
KoHTponb (3a4ét / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHLIL: 3a4eT B 3 CEMECTpE.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucumnnuHebl / WX TPyAOEMKOCTb CamocrtosiTenbHasi

N moayns Cemectp (B yacax) pa6ota

MpakTuyeckunellabopaTtopHble

Jlekumn 3aHATUSA pabortbl

1.|Tema 1. BeegeHue B gucumninHy 3 0 4 0 7
2.[Tema 2. CTpyKTypbl AaHHbIX 3 0 8 0 16
3.[Tema 3. MeToabl cCOpTUPOBKM 3 0 8 0 16
4.[Tema 4. Anroputmbl Ha rpagoax 3 0 8 0 16
5.[Tema 5. Anroputmbl novcka 3 0 8 0 16
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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.03.01 "MaTtemaTtnka un KoMMbloTepHbIe HayKn'".

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Jlekunn

NToro 0 36 0 71

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. BBeaeHue B BUCLMUMNIVHY

B pasnene npuBooATCA NOHATUME anropuTma. anBO,D,FITCFI npuMepbl KnacCU4ecknx anropmTtMoB: BblHUCNEHWE HYCenN
duboHayuwn, anroput™ EBknnga (BbluncneHne Hanbonbwero oblwero AennTens), pasnoXxeHune Yucna Ha npocTbie
MHOXUTENN. I'IpmmeHeHme anropnTMoB ona peweHnsa 3anad nomcka.

YcTtaHoBka s3bika nporpammuposaHust Python.

Tema 2. CTPyKTYpb! AaHHbIX

Crekn. Oyepean. MHoxecTBa. AccounaTuBHble MaccuBbl (CnoBapu). Xaw-tabnuupel. CNncku: oAHOHaNpPaBneHHble
CnuckK, AByHanpasneHHble cnucku. Maccuebl. daiinbl. [lepesbs: ABOMYHOE OepeBo, NpedrkcHoe aepeso. Kyya.

AHanNn3 NPMMEHNMOCTIN CTPYKTYP B Pa3/IMYHbIX CUTyaumsx. Peanmsauns cTpykTyp B si3blkax NporpamMMmnpoBaHuns
(Python, C++).

Tema 3. MeTtoabl COPTMPOBKM

MpocTeliwne anroputMbl COPTUPOBKM U X OLEHKU. CNOXHOCTb MO NamMaTh 1 BOEMEHW B HAUXYOLWEM, HanydIleM 1
cpenHeM cnydae. CopTMPOBKM MacCrBOB: COPTUPOBKA My3blPbKOM, COPTUPOBKA BCTaBKaMU, COPTUPOBKA BbIOOPOM,
COPTUPOBKA CNMsiHMEM, ObiCTpas copTnpoBKa (quicksort), cpaBHeHuMe BbicTpoaencTems. CoOpTUPOBKA Kydei.

nOpﬂ,ﬂ,KOBble CTaTUCTUKW.

Tema 4. AnropuTtMbl Ha rpacpax

"padpbl 1 crocobbl nx NpeacTaBneHus. Sinepossl rpadobl. TUNMYHBIE 3a4a4K Ha rpadgax. 3agaya o KpaTyaniwem nyTu.
3afaya o0 MakcumManbHoM noToke. Peanusaums Ha Python. Mownck B rnybrHy B HEOPMEHTMPOBaHHbIX rpadpax. Mowuck B
rnybuHy B OpMEHTMPOBaHHbIX rpadpax. MyTn B rpadpax. OLeHKM CNOXHOCTY anropMTMOB MO NaMSITU U BPEMEHM B
Hauxywem, Hamyywem n cpegHeM cnyyae.

Tema 5. AnropuTMmbl Noucka

BeeneHne B anropuTMbl MOMCKa: ABOWNYHbIA MOUCK B OTCOPTUPOBAHHOM MaccuBe, ABONYHOE OEPEBO Nomcka.
CbanaHcupoBaHHble AepeBbs noucka. AnropuTMbl noncka noacTpok (anroputm PabuHa-Kapna, anropnTm
KnyTta-Moppuca-lpatTa, Z-coyHkums, anropmut™ boitepa-Mypa). OueHKkM CNoXHOCTU anropuTMOB MO NaMaTh U BPEMEHU
B HaMxyOLWeM, Hauy4wem n cpeaHeM cnyyae.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamoctosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTarT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO MNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AncUnniinHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernaMeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumu 1 ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikazom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx aeHNs
BbICLIEr0 NpochbeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCMTET"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteta

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

Kypc MIT "Introduction to Algorithms" -
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-006-introduction-to-algorithms-spring-2008/lecture-ni

Kypc WTMO "Anropntmbl IporpamMMmpoBaHns 1 CTPYKTypbl AaHHbIX" - https://openedu.ru/course/ITMOUniversity/PADS/
Kypc Ha stepic.org "Anroputmbl: Teopus 1 npaktuka. Metoabl" - https:/stepik.org/course/217/syllabus

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKomeHaauum

npakTnyeckmne | [Ins noarotoBKU K NPakTUYECKUM 3aHATUSAM CTYLEHTY PEKOMEHYETCS NpeaBapuTenbHoO

3aHsATUSA npopabaTbiBaTbh Kak NeKLMOHHBIA MaTepman, Tak U Matepuan npemnbloylimx NPakTUHECKNX 3aHATUIA.
OcHOBOI N5t NOLrOTOBKMW CNYXWUT LOBPOCOBECTHOE BbINONHEHWE AOMALLHEro 3afaHns. Ons
YCMEWHOro pelleHns 3a8ay NepBoi 4acTu kypca CTyAeHTaM PEKOMEHOYETCS BCNOMHUTL MaTepmar,
OCBOEHHbI B Npeabloylyx CEMECTPAX B pamMkax 6a30Bbix MAaTEMaTUYECKMX LUCLMMINH.
MonrotoBky kK ceEMMHapaMm (NMPakTUYECKMM 3aHATUSM, N1abBopaTOPHbLIM 3aHATUSAM) CNefyeT HaunHaTb C
N3y4eHNs TEOPETUYECKOI YaCTH (NEKLIMOHHOrO MaTepmana) ¢ onpeneneHnsiMy OCHOBHbIX MOHATUN,
BbIBOAOM CPOPMYN 1 foKa3aTenocTBoM TeopeM. Ocoboe BHUMaHWe cnenyeT obpawarb Ha
OnpefeneHns OCHOBHbIX MOHSATUIA 1 (POPMYNUPOBKM OCHOBHBIX TeopeM. Heobxonmmo noapobHo
pasbupaTtb NPUMepPBbI, KOTOPbIE NOSICHAIOT onpeaeneHus 1 Teopemsl. Mpu pasbope Teopem
HE0BX0MMO yUNTbIBATD, YTO BCE NMPELNONOXEHNS TEOPEMbI JOMKHbI UCMONb30BaTHCS B
[loKa3aTenbCTBE ee YyTBEPXLEHUS, NPY 3TOM HEOBX0AMMO NMOHUMATb, B KAKOM MECTE [0Ka3aTtenbcTaa
MCMOMb3yeTCs TO MU MHOE NPELNONOXeHNe TeopeMbl. [ocne N3yyeHns TEOPETMHECKOro MaTeprana
cnepyeT NPUCTYNUTb K PELIEHNAM 3a4a4 No faHHOW Teme. [Ins MHOMMX 3agady Kypca CyWwecTByoT
anropuTMbl 4N UX peleHns. B cnyyae cylwecTBoBaHMS anroputMa peLeHns 3agaqm, Heobxoanmo
pasobpatb Bce warn paboTbl 3TOro anroputma, 060CHOBaTb, MOYEMY OH OCTaHaBNUBAETCS Yepel
KOHEYHOE YMCO WaroB 1 NoYeMy OH faeT HeobxooMMblii pedynbTart. [Tocne aToro Npu peweHnm
3a4ay JaHHOro Tnna HeobxoLMMo YETKO CnenoBaTh STOMY anropuTMy.
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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.03.01 "MaTtemaTtnka un KoMMbloTepHbIe HayKn'".

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTenbHas paboTta CTyIeHTOB COCTOUT U3 [IBYX OCHOBHbIX YacTei - npopaboTka NeKLUMoHHOro
TenbHas mMartepuana 1 BbiNOJHEeHUS OMaWHNX 3aaaHuid. [ns 0CBOEHUSI TEOPETMYECKOro U NPakTU4eckoro
pabota martepuana, B Cny4ae, Koraa KOHCMNeKTOB OKa3blBaeTcsl HeoCTaTouHbIM, Unn anst 6onee geTtanbHOwM
npopaboTkn OTAeNbHbIX TEM PEKOMEHOYEeTCS UCMONb30BaTh MTEepaTypy, yKasaHHylo B
COOTBETCTBYIOIWEM pasaene. Bce BoaHvKalowwye BONPOChl peKOMEHAYETCS 3apaHee 4eTko
cchopMynMpoBaTh 1 BNocneacTeum obcyanTb C NpenonasaTenem.
MNMucbMeHHble goMallHWe 3a0aHuns NpeaHasHavyeHbl 41 CaMoCTOSITENIbHOM NPopPaboTKy NEKLUMOHHOIo
mMartepuana 1 oBnageHns NPakTNYeCKUMI HaBbIKaMu ero NpUMeHeHns Ons pelweHns 3agad. O4ns
OCBOEHNS TEOPETUYECKOro 1 NPaKTMYeCcKoro Matepuana, B ciyyae, Koraa KOHCMNeKTOB 0Ka3blBaeTCs
HeOoCTaTo4HbIM, UNK Ans 6onee netanbHon NPopaboTKM OTAENbHbIX TEM PEKOMEHOYETCS
MCNonb30BaTh NUTEPATYPY, yKasaHHYo B COOTBETCTBYOWEM pasaene. Bce BosHuKatowwme BONPOChI
peKoMeHOyeTcs 3apaHee YeTKo CAIOPMyNMPOBaTh U BNocneacTsmmn obcyanTb ¢ nperogasaTteneM.

3aver 3ayéT HaueneH Ha KOMMNEKCHY NPOBEPKY OCBOEHUS AucumnnuHbl. Obyyarowmincs nonyy4aeT BONPOC
(Bonpocekl) Nnbo 3ajaHue (3aLaHus) 1 BPpeMs Ha NOArOTOBKY. 3a4éT MPOBOANTCS B YCTHOM,
NMMCbMEHHOW 1Ny KoMnbioTepHoi popme. OueHnBaeTcsl BnafeHne MaTepunanom, ero CUCTEMHOE
OCBOEHUE, CNOCOOHOCTb NPUMEHSTD HYXXHbIE 3HAHWS!, HABLIKW U YMEHUS NPU aHaNM3e NpobneMHbIX
cUTyaumin n peweHnn npakTN4ecknx 3agaHui.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moaynio), BKJaoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 NnpuHTEp ons pacneyaTkn pa3naToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA
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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.03.01 "MaTtemaTtnka un KoMMbloTepHbIe HayKn'".

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 02.03.01
"MaTtemaTrka v KOMNbIOTEPHbIE HAayKM" 1 NPOGOUI0 NOAroToBKM "Hayka 0 JaHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.06 AnroputMbl v CTPYKTYPbI BaHHBIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM
Mpodounb noaroToskmn: Hayka 0 gaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Llapés P.10., AnropuTmbl u cTpykTypbl AaHHbIX (CDIO) [SnekTpoHHbIN pecypc]: y4ebHuk / Llapés P.1O. - KpacHospck :
CdY, 2016. - 204 c. - ISBN 978-5-7638-3388-1 - Pexxumm gocrtyna:
http://www.studentlibrary.ru/book/ISBN9785763833881.html

2. BupT H., AnroputMmbl 1 cTpyKTYpbl faHHbIX. HoBas Bepcust ans Ob6epoHa [SnekTpoHHbIi pecypc] / Huknayc BupT ;
Mep. ¢ aHrn. Tkayes @. B. - M. : IMK lpecc, 2010. - 272 c. - ISBN 978-5-94074-584-6 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785940745846.html

3. Cammepdpung M., Python Ha npakTtuke [OnekTpoHHbIin pecypc] / Mapk Cammepdomng - M. : IMK TMpecc, 2014. - 338
c. - ISBN 978-5-97060-095-5 - Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785970600955.html

4. babeHko, M.A. BeefaeHuve B TeOpWIO anropntMOB 1 CTPYKTYP OaHHbIX [OnekTpoHHbIl pecypce] / M.A. BabeHko, M.B.
JNeBuH. - OnekTpoH. aaH. - Mocksa : MLUHMO, 2016. - 144 c. - Pexum poctyna: https://e.lanbook.com/book/80136

JononHuTtenbHas nuteparypa:

1.®Penopetko FO.IM., AnropnTtmbl u nporpammel Ha C++Builder [OnekTpoHHbIl pecypc] / Pepoperko .M. - M. : MK
Mpecc, 2010. - 544 c. - ISBN 978-5-94074-607-2 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785940746072.html

2.ArpaHoBckuin A.B., lNpakTnyeckas kpuntorpadums: anroputMbl 1 UX NPOrpaMMnpoBaHmne [SNeKTpoHHbIN pecypc] /
ArpaHosckuii A.B., Xagn P.A. - M. : COJIOH-TNPECC, 2009. - 256 c. - ISBN 5-98003-002-6 - Pexum gocrtyna:
http://www.studentlibrary.ru/book/ISBN5980030026.htm|

3.XuueHko B.M., CTpykTypbl AaHHbIX 1 anropuTMbl [DNEKTPOHHbIN pecypc]: ydiebHoe nocobue / XuueHko B.M. -
HoBocunbupck : N3p-8o HITY, 2016. - 64 c. - ISBN 978-5-7782-2958-7 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785778229587 .html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.06 AnroputMbl v CTPYKTYPbI BaHHBIX

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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