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Mporpamma avcumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.04.01 "MaTtemaTtnka un KOMMbioTepHbIe 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 avcumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.04.01 "MaTtemaTtnka un KOMMbioTepHbIe 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:

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):

JonxeH 3HaTb:

-OCHOBHbIE NMOHATUS U METOAbI, MPUMEHSIEMbIE A1 MOCTPOEHUS 1 aHanM3a anropuTMOB, OCHOBHbIE CTPYKTYpPbI
JonxeH ymeTb:

-NPUMEHSTb MONYYEHHbIE 3HAHUS Ans pas3paboTku Nporpamm

JonxeH snagertb:

-yMeTb aHaNnn3npoBaTb CNOXKHOCTb anropmuTmMoB,
-yMeTb BbI6VIpaTb npasunnbHble anropuTMbl Ons peweHns npuknanHblX 3agad

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

B pe3ynbtarte n3dyHeHunsa oncunnnmHbl CTyoeHT OO0N1XKEH 3HAaTb OCHOBHbIE aNirOPUTMbI, YMETb MPUMEHATb UX B
I'IpaKTVI'-leCKOVI neaTenbHoOCTN, NMeTb NpencrtasneHne 06 aHannse CnoXxHoOCTH anropnTMos.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOM BO

[aHHas oucumnnuHa (Moaynb) BkAtodeHa B pasgen "61.0.08 OucumnnnHel (Mooynn)" OCHOBHOM NpodbeccuoHanbHom
obpaszoBatenbHoi nporpammel 02.04.01 "MatemaTtuka 1 KOMMbOTEPHbIE Haykn (Hayka 0 aaHHbIX)" U OTHOCUTCS K
06s3aTeNbHbIM AUCLMNANHAM.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucumnanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSITE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOoCTb ANCLMIMMHBI COCTaBNsieT 5 3a4eTHbIX(ble) eanHuML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 49 4aca(oB), B TOM 4ucie nekuun - 24 yaca(oB), NpakTM4eckne 3aHsSTuS - 24 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocrTositenbHasi pabota - 104 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 27 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Bupobl u yachbl
KOHTaKTHOW paborTbl,
Paspenbl pucumnnuHel / MX TPy AOEMKOCTb CamocTtosiTenbHasi

N moayns Cemectp (B yacax) pa6ota

MpakTnyeckunellabopatopHble

Jlekumn 3aHATUSA paborthbl
1.|Tema 1. BeegeHuve B gncumnnunyy 1 4 4 0 16
2.[Tema 2. CnoxHoCTb anropuTMoB 1 2 2 0 16
3.[Tema 3. CTpyKTypbl AaHHbBIX 1 4 4 0 16
4.|Tema 4. MeToabl COPTUPOBKU 1 4 4 0 16
5.[Tema 5. Anroputmbl Ha rpadpax 1 4 4 0 20
6./Tema 6. AnropuTt™bl nomcka 1 6 6 0 20
Ntoro 24 24 0 104

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)
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Tema 1. BBegeHue B UCLUMNIINHY

B pasgene npueoasaTtca noHatve anroputma. NpuBoaosatcs npumepbl KNacCMYeCKNX anropuTMOB: BbIYUCIIEHNE YNCEN
duboHayywn, anroput™ EBknnga (BbluncneHne Hambonbwero oblwero OennTens), pasnoXeHune Ycna Ha npocTble
MHOXUTENW. [prMEHeHne anropnTMOB A5 peleHns 3aaay nomcka.

YcTtaHoBKa a3bika nporpammuposaHust Python.

Tema 2. CnOXHOCTb anropuTtMoB

B pasgene obcyxnaetcs noaxonpl K OLEHKE CNOXHOCTU anroputMoB. OLEHKa CNOXHOCTU MO BPEMEHW BbINONHEHUS U
Mo MCNONb3yeMOl NaMsT B 3aBUCMMOCTUN OT OT pasMepoB BXOLHbIX AaHHbIX. O-cumsonuka. NprmMepbl anropntMos ¢
NIVHEVHOW CNOXHOCTbIO, NOrapngOMNYeCcKon 1 KBaapaTUHHON CNOXHOCTbIO. MNoNMHOMMaNbHbLIA 1 9KCNOHEHLNaNbHbIRA
pocT.

Tema 3. CTPYKTYpbl OaHHbIX

Crekn. Oyepean. MHoxecTBa. AccounatuBHble MaccuBbl (cnoBapu). Xaw-tabnuupel. Cnncku: ooHOHaNpPaBneHHbIE
CMNCKK, OByHanpaBneHHble cnuckn. Maccumsbl. ®avinel. [lepeBbs: ABOMYHOE OepeBo, NpedomkcHoe aepeBo. Kyya.

AHann3 NpMMEHNMOCTUN CTPYKTYP B PasfiMyHbIX CUTyaumsx. Peanmsauns cTpykTyp B i3blkax NporpamMMmnpoBaHuns
(Python, C++).

Tema 4. MeToabl COPTUPOBKM

[MpocTeiiwmne anropnTMbl COPTUPOBKM 1 UX OLEHKU. CNOXHOCTb MO NaMSATU N BDEMEHW B HAUXYOWEM, HANIYHLWEM 1
cpenHeM cnyyae. CopTMPOBKM MacCUBOB: COPTUPOBKA My3blpbKOM, COPTMPOBKA BCTaBKaMU, COPTUPOBKA BbIGOPOM,
COPTMpPOBKA CNusiHMEM, BbicTpas copTmpoBka (quicksort), cpaBHeHMe BbicTpoaelicTeusl. CopTUpoBKa Ky4yeil.

nOpFI,EI,KOBbIe CTaTUCTUKN.

Tema 5. AnropuTtMbl Ha rpacpax

Mpadpbl 1 cnocobbl nx NpeacTaBneHns. Sineposbl rpadbl. TUNUYHBLIE 3aa4K Ha rpagax. 3agaya o KpaTyaniwem nyTu.
3afaya 0 MakcuManbHOM noToke. Peannsaums Ha Python. Mownck B rnybrHy B HEOPMEHTMPOBAHHbIX rpadpax. Mouck B
rnybuHy B OPMEHTMPOBAHHbIX rpadpax. MyTn B rpadhax. OLeHKM CNOXHOCT anropMTMOB MO NaMSATA U BPEMEHM B
Hauxymwem, Haunyywem n cpegHeMm cnyyae.

Tema 6. AnropuTMbl noucka

BeeneHuve B anropuTMbl MOMCKa: ABOUYHbIA NOUCK B OTCOPTUPOBAHHOM MaccuBe, IBOMYHOE OEpPEBO NOMUCKa.
CbanaHcupoBaHHble AepeBbs noucka. AnropuTMbl noncka noacTpok (anroputm PabuHa-Kapna, anropnTm
KnyTta-Moppuca-lNpatta, Z-coyHkums, anropmut™ boitepa-Mypa). OueHkr CnoXHOCTU anropuTMOB MO NamMAaT U BPEMEHU
B HaMxyJLeM, Haunyywem n cpeaHeM cnydae.

5. MepeueHb yue6HO-MeTOAMYECKOr0 0b6ecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyalLLLUXCS MO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byyatoWwmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHY0, Hay4HYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHAT 3aaHusi, HanpaBneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus camocTosTenbHO paboTbl 0By4aroIWMXCs PernaMmeHTUpPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpPaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummy 1 ocyLecTBIeHNS 06pa3oBaTenbHON AeaTeNbHOCTH No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin @enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuii (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsiaka henepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) goenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTse no gucunnnnHe (Mo,u,ymo) BKNOYaeT OLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWI, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OoueHOYHbIe
cpencTea TeKylero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauunn.

B ¢hoHLe OUeHOYHbBIX CPEACTB COAEPXUTCS Creayiolas UHpopMaums:
- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam oby4eHus Mo JucUnnivHe (Moaoynio);
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- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpencTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUpPYEMbIM pe3yfibTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue aucumnauHbl (MOAYns) NpeanonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENbHOW y4ebHOoM nuTepatypbi.
Nutepatypa MoxeT ObiTb AOCTYMNHA 0OyyatowmuMcs B OAHOM U3 ABYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI UCTAHLUMOHHO 13 MoBOI TOUKU NpW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMK NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHO 1 NOMNONHUTENBHON y4eBbHOM NMTepaTtypbl, HEOOXOAUMOI 41 OCBOEHWUS ANCUMNANHBLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEeXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU U3MEHEHMM KOMMNEKTOBaHUS (ooHAoB Hay4yHoi
onbnuotekn KPY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX oM
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

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

Kypc NTMO "Anropntmbl NporpaMMmpoBaHunst U CTPYKTYpbl AaHHbIX" - hitps://openedu.ru/course/ITMOUniversity/PADS/
Kypc Ha stepic.org "Anroputmbl: Teopus n npaktnka. Metoabl" - https:/stepik.org/course/217/syllabus

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCS NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
Bug pa6ot MeToaounuyeckue peKkoMeHaaUum

nekumu CTyneHTam Heob6X04MMO MoceLwaTb NeKUMU U BECTU KOHCMEKT NEKLUI BCNeS 3a U3N0XEHUEM
MmaTtepuana npenogaeateneM. PekomeHayeTcs npopabaTbiBaTb KOHCMEKT B TEHEHME OHS MOCne
NeKLMM 1 NpocMaTpvBaTh ero BHOBb HaKkaHyHe cneayolen nekumn. B cnydae obHapyxeHus owmnbok
NN BO3HVKHOBEHKSI BOMPOCOB MO NpeiblayleMy Matepuany Heobxoanmo obpatntbes K
npenopgasartento.

CtpaHnua 5 13 9.




Mporpamma avcumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.04.01 "MaTtemaTtnka un KOMMbioTepHbIe HayKn'".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | [Ins noaroToBKU K MPakTUYECKUM 3aHATUSM CTYAEHTY PEKOMEHyeTCs NpeasaputenbHoO

3aHsTNA npopabaTbiBaTbh Kak NeKLMOHHbIA MaTepman, Tak U Matepuan npemblioyluyx NPakTUHEeCcKnxX 3aHATUiA.
OCHOBOI1 NS MOLrOTOBKMW CNYXWUT fOBPOCOBECTHOE BbINONHEHWE AOMALLHEro 3aaaHvs. [ns
YCMEWHOro pelleHnst 3a4a4 Nepeoi 4acTu kypca CTyAeHTaM PeKoMeHayeTcs BCOMHUTL MaTepuar,
OCBOEHHbI B Npeablaylyx CEMECTpax B pamMkax 6a30BbIx MaTeMaTn4eCcKmx JUCLMIVH.
MonroToBKy K cEMMHapaMm (NPakTU4ECKMM 3aHATUSIM, N1abopaTOPHLIM 3aHSTUAM) ClefyeT Ha4ynHaThb C
N3y4eHNS TEOPETUYECKOI YacTu (NeKLMOHHOro MaTeprana) ¢ onpeneneHnsMy OCHOBHbIX MOHATUN,
BbIBOAOM CPOPMYN U fokasaTenscTBoM TeopeM. Ocoboe BHUMaHue cnenyeT obpawars Ha
onpeneneHnsi OCHOBHbIX MOHSTUI 1 POPMYNIMPOBKM OCHOBHbIX TeopeM. Heobxonmmo noapobHo
pas3bupaTtb NpUMepkl, KOTOPbIE NOSICHSOT onpeaeneHus 1 Teopemsl. Mpu pasbope Teopem
HEeoHX0AMMO y4NTbIBATE, YTO BCE NMPEANONOXEHNS TEOPEMbI JOMKHbI UCMONb30BaThCS B
[oKasaTeNnbCTBe ee YyTBEPXAEHUS, Npy 3TOM He0BX04MMO MOHUMAaTb, B KAKOM MECTe [oKa3aTte/bCcTea
MCMoMb3yeTcs TO MU MHOE NPELNoNoXeHe TeopeMbl. MNocne n3y4eHusi TEOPETMHECKOro MaTeprana
cnepyeT NPUCTYNUTL K PELIEHNSM 3a4a4y Mo faHHOM Teme. [lns MHOrvMX 3apady Kypca CylWwecTBYoT
anropuTMbl 4N UX peleHns. B cnyyae cylecTBOBaHMS anroputmMa pelleHuns 3anaqm, Heobxoanmo
pasobpatb Bce warn paboTbl 3TOro anroprtma, 060CHOBaTb, MOYEMy OH OCTaHaB/IMBAETCS Yepe3
KOHEYHOE YMCIO WaroB 1 NoYeMy OH 0aeT HeobxoaMMblii peaynbTtart. [locne aToro Npu peLeHnm
3aj4ay JaHHOro Tina Heobxo4MMo YETKO CnenoBaTh 3TOMY anropuTMy.

camocTtos- | CamocTosiTenbHas pabota CTyAeHTOB COCTOUT U3 IBYX OCHOBHbIX YacTel - npopaboTka NeKLUMOHHOIo
TenbHas maTepuana v BbiNONHEHUs LOMAlWHKX 3a8aHnii. 1S OCBOEHNS TEOPETUYECKOrO M NPaKTUYECKOro
paboTa maTepuana, B Cry4ae, Koraa KOHCMeKTOB OKa3blBaeTCsl HELOCTATOYHbIM, Ui 4nsi 6onee AeTanbHo
npopaboTKn OTAENbHbIX TEM PEKOMEHAYETCS UICMONb30BaTh NMUTEPATYpPy, YKasaHHyo B
COOTBETCTBYIOLEM pasgene. Bce BoaHUKatoWwme BONPOCH PEKOMEHOYETCs 3apaHee YeTKO
CCPOPMYNMpPOBaTh U BNOCNEACTBUM 06CYANTb C NPenonaBaTenem.
McbMeHHblE AOMalWHWe 3a8aHNs NpefHa3Ha4YeHbl 41 CAaMOCTOSTENbHOM NPoPaboTKM NEKLMOHHOIO
maTepuana v OBnafeHus NpakTMHeCcKMMI HaBblkaMmn ero NPUMEHEHNs ON1si peweHns 3agaqy. Ans
OCBOEHMSI TEOPETMNHECKOTO 1 MPaKTU4YECKOro Matepuana, B cnyyae, Koraa KOHCNEKTOB OKa3blBaeTCs
HEeLOCTaTO4HbIM, Unu 4nist 6onee AetanbHoM NPopaboTKy OTAENbHbIX TEM PEKOMEHOYETCS
1CNonb3oBaTb NUTEPATypy, yKasaHHylo B COOTBETCTBYOWEM pa3aene. Bce BosHukatowwme Bonpochl
peKoMeHayeTCsi 3apaHee YeTKO CPOPMYNNPOBATh U BNOCNEACTBUM 06CYANTb C NPenonaBaTenem.

aK3aMeH 3asiorom ycnewHoi cnaqv ak3ameHa siBnsetcs paboTa B Te4UeHne BCero cemecTpa.
HenocpencTBeHHy0 NOArOTOBKY K 3K3aMeHy PEKOMEHIyeTCs pa3aenuTb Ha Ba atana. Ha nepeom
aTane npopabaTbiBaOTCS BCE 9K3aMEHaLMOHHbIE BOMPOCH! U (DOPMYMPYOTCS BOMPOCHI K
npenofaeaTtento B paMkax KOHCy/bTauuy no pasmnenam, He1oCTaTo4yHO NoApPo6HO ONMCaHHbIM B
pamkax NeKUMOHHOro Kypca unu 6onee TpyaHbIM B OCBOeHUM Matepuana. MNocne KoHcynbTaumm
MPOMCXOANT OKOHYaTeNnbHas NpopaboTka 1 3akpenneHue mateprana no BCeM aK3aMeHaLVOHHbIM
BOMpocam.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKJauYas nepeyeHb NporpaMMHoOro obecrneyeHnst U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

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

KomnbloTep 1 npuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBsneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 02.04.01
"MaTtemaTtuvka 1 KOMNbIOTEPHbIE HAayKn" 1 MarncTepckon nporpamme "Hayka o gaHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.08 AnroputMbl v CTRYKTYPbI AaHHbIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMObIOTEPHBIE HAYKK
Mpodounb noaroToskmn: Hayka 0 gaHHbIX
KBanucukaums BbinyCKHUKA: MarmcTp
dopma oby4eHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasoBatenbHol nporpamme: 2020
OcHoBHas nuTeparypa:

1.Uapés P.1O., Anroputmbl 1 cTpykTypbl faHHbix (CDIO) [SnekTpoHHbIN pecypc]: yiebHuk / Liapés P.1O. - KpacHosipek :
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

JononHutenbHasa nuteparypa:

1.®Pepnoperko [0.I., AnropnTtmbl 1 nporpammbl Ha C++Builder [OnekTpoHHbIl pecypc] / Pepoperko HO.M1. - M. : MK
MNpecc, 2010. - 544 c. - ISBN 978-5-94074-607-2 - Pexwum goctyna:
http://www.studentlibrary.ru/book/ISBN9785940746072.html

2.ArpaHoBckuii A.B., lNpakTnyeckas Kkpuntorpadoms: anroputMbl 1 UX NPOrpaMmMnpoBaHne [SneKTpoHHbIN pecypc] /
ArpaHosckuii A.B., Xaon 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 U anroputMbl [SNeKTPOHHbIN pecypc]: yiebHoe nocobue / Xunuenko B.IM. -
HoBocubupck : U3p-Bo HI'TY, 2016. - 64 ¢. - 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)
51.0.08 AnroputMbl v CTRYKTYPbI AaHHbIX

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

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbIOTEPHBIE HAYKM
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanucukaums BbinyCKHUKA: MarncTp

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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