Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

DE
wW CEL e
+ ﬁ:f

FAsCag

.~'n no oﬁ £ .' &NbHOI feATenbHOCTH KOY

; T

ﬂ{) KeY)

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUUNIUHDI
ANropunimbl 1 CTPYKTYPb! AAHHbIX

HanpasneHue nogrotosku: 01.03.01 - Marematuka

Mpodounb NOArOTOBKMW: HE NPEefyCMOTPEHO

Keanndprkauus seinyckHrka: 6akanaep

®dopma obyyeHns: o4Hoe

S3blk 0By4eHMsI: pycCKul

on Havana obyyeHns no obpaszoBaTennHoi nporpamMme: 2018

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

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

CtpaHnua 2 n3 8.




Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

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
MNnK-4 CnocobeH opreHTUPOBATLCS B COBPEMEHHbIX airopuTMax KOMNbOTEPHON

Matematukmn; obnanatb CrocobHOCTAMU K 3dPEKTUBHOMY MPUMEHEHUIO 1
peanusauum MaTeMaT4yeCKn CNOXHbIX anrOPUTMOB B COBPEMEHHbBIX NPOrPaMMHBbIX
Komnnekcax

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
LonxeH BeMOHCTPMPOBaTbh CMOCOOHOCTL N FOTOBHOCTb:

B pe3ynbrtarte n3yHeHunsa oncunnnmHbl CTyoeHT OO0N1XKeH 3HAaTb OCHOBHbIE aNrOPUTMbI, YMETb MPUMEHATb UX B
I'IpaKTVI'-leCKOVI neaTenbHoOCTN, UMeTb NpencrtasneHne 06 aHannse CnoXxHocTn anropnTMos.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnmHa (Mogynb) BKNtoYeHa B pasgen "51.B.08 AducuunanHbl (Mogynm)" 0CHOBHOWM NpodhecCcnoHanbHOM
obpasoBatenbHoi nporpamMmel 01.03.01 "MatemaTtnka (He NPenyCMOTPEHO)" 1 OTHOCUTCS K BApWaTUBHOM YacTu.

OcBauBaeTcs Ha 2 Kypce B 3 cemecTpe.

3. O6bem gucuMnInHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmuxcs ¢ npenopasarenem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLMMAMHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yncne nekuum - 0 yaca(os), npakTnyeckne 3aHaTus - 36 4aca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW PaboThl - 0 Yaca(os).

CamocTositenbHas paboTa - 36 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNNHBIL: 3a4eT B 3 cemecTpe.

4. CopepxaHue AUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaAeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATEeNbHOM paboThbl NO AucCUUNAUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHebl / MX TPyAOEMKOCTb CamocrosiTenbHasi

N moayns Cemectp (B yacax) pa6ota

MpakTuyeckuelaboparopHble

Jlekumn 3aHATUSA paboTbl
1.|Tema 1. BeegeHve B gucumnnuyy 3 0 4 0 2
2.[Tema 2. CTpykTypbl AaHHbIX 3 0 8 0 8
3.[Tema 3. MeToabl copTnpoBKM 3 0 8 0 8
4.|Tema 4. AnropuTtMbl Ha rpadpax 3 0 8 0 10
5.[Tema 5. Anroputmbl noncka 3 0 8 0 8
NToro 0 36 0 36

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. BBeaeHue B BUCLMUNINHY
MpvMepbl anropuTMoB: Ynucna PuboHayym, Hanbonbwuii oBWUIA oennTenb.

O-cumsonuka. OueHka CNOXHOCTN anropuTMoB. VI3MepeHnn CNoXHOCTU anropmTMoB. [1onnHOMUanbHbIA 1
SKCMOHEHUMaNbHbIA POCT CAOXHOCTW. [Tpumepbl NMHENHOrO, NOrapuOMMYECKOro 1 KBaapaTM4yHOro pocTa CNoXHOCTU
anroputmoB. YcTaHoBKa 53bika nporpammuposaHns Python.

am PAEKTPOHHBH
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Tema 2. CTPYKTYpb! AaHHbIX

Creku. Oyepean. MHoxecTBa. AccounaTuBHble MaccuBbl (cnoeapu). Xaw-tabnuupel. CNncku: oAHOHaNpaBneHHble
Cnucku, AByHanpasneHHble cnucku. Maccuebl. daiinbl. [lepesbs: ABOMYHOE OepeBo, NpedirkcHoe aepeso. Kyya.

AHann3 NPMMEHNMOCTIN CTPYKTYP B Pa3/IMYHbIX CUTyaumsx. Peanmsauns cTpykTyp B si3blkax NporpamMMmnpoBaHuns
(Python, C++).

Tema 3. MeToabl COPTUPOBKM

MpocTeiiwmne anropuTMbl COPTUPOBKM 1 X OLEHKM. CNIOXHOCTb MO NaMATV 1 BPDEMEHU B HAVXYALWEM, HAWUMYYLWEM U
CPenHeM cryyae.

CopTNPOBKM MACCMBOB: COPTUPOBKA My3blpbKOM, COPTUPOBKA BCTaBKaMU, COPTUPOBKA BbIBOPOM, COPTUPOBKA CIUSIHUEM,
6bicTpas coptuposka (quicksort). CopTnpoBka Ky4eil.

MNMopsiokoBble CTATUCTUKMN.
Tema 4. AnroputMbl Ha rpacpax

Mpadobl 1 cnocobbl U NpeacTaBneHus. dUnepoBbl rpadpbl. TUNMYHbIE 3a4a4n Ha rpadpax. 3agada o kpaTyanwem nyTu.
3apava o makcumanbHoM notoke. Peanusaums Ha Python. Mowck B rny6uHy B HEOPUEHTUPOBaHHBIX rpadpax. Mowmck B
rny6uHy B OpUEHTUPOBaHHbIX rpadpax. MNytn B rpadpax. OLeHKM CNOXHOCTW anropuTMOB Mo NaMsTV 1 BPEMEHU B
HavxygweM, Hannyywem 1 CpegHeM cnyyae.

Tema 5. AnropuTMmbl Noucka

BeegeHve B anropmTMbl noncka: ABOUNYHbIA NOUCK B OTCOPTUPOBAHHOM MaccuBe, ABOMYHOE AepeBO noucka.
CbanaHcupoBaHHble AepeBbsi noucka. ANroputMbl noucka noacTpok (anroputm PabuHa-Kapna, anroputm
KHyta-Moppuca-lpatta, Z-goyHkums, anroputm bBoitepa-Mypa). OueHkr CNoXHOCTM anropyMTMOB MO NaMATH U BPEMEHN
B HaMXyOLWeM, HaunyyweM n cpegHeM cnyyae.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOsSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYo paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBamBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06yHaroLWmxcst PpernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNANHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNPaBNeHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA NNAHMPYEMBIM Pe3ynbTatamM 0By4eHuUs No LUCLUMIMHE (MOLYNIO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEencTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPyeEMbIM pe3ynbTaTtaM, 3adaHns pas3indHbIX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMMNINHE HaxoauTcs B MpunoxeHnun 1 K nporpamme AUCLUNAUHBI (MOLYNHO).
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7. NepeyeHb nuTepatypbl, He06X0AMMON A1t OCBOEHUS AUCLMNUHBI (MOAyns)

OcBoeHve gucumnnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOWM W OOMONHUTENbHON y4ebHo nuTepaTtypsbl.
Nutepatypa MoxeT 6biTb JOCTYMHA 06y4aloWMMCst B OOHOM M3 ABYX BapuaHToB (NMbo B 060UX N3 HIUX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (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 NporpaMMmMpoBaHunst U CTPYKTYpbl AaHHbIX" - hitps://openedu.ru/course/ITMOUniversity/PADS/
Kypc Ha stepic.org "Anropntmbl: Teopus 1 npaktuka. Metonbl" - hitps://stepik.org/course/217/syllabus

9. MeToguyeckue ykasaHus oisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

npaktnyeckune ,D,J'IFI noaroToBku K NpakTn4eCknM 3aHATUAM CTYOEHTY peKoMeHayeTCs npenBaputesibHO

3aHATUSA ﬂpOpa6aTbIBaTb KaK NeKLMOHHbIA martepuan, Tak h Mmatepuan npenblaywmnx npakTnyecknx 3aHATUN.
OcHoBoit Ons NnoarotToBKWU CNyXuT uoépocoseCTHoe BbIMONMHEHWE OOMallHEro 3agaHums. ,ﬂﬂﬂ
yCNewHoro pelweHnsa 3a4ad NepBoi 4acTu Kypca CTyAeHTaM pekoOMeHayeTcs BCOMHUTL MaTtepuan,
OCBOEHHbIN B npenbloyuwmnx ceMecTpax B pamkax 06a30BbIx MaTEMaTN4ECKMX AncumnnnH.
MonoroToBKy K ceMuHapam (NPakTU4ECKNM 3aHATMSAM, NabopaTOPHLIM 3aHATUSM) ClelyeT Ha4nHaTb C
n3yyeHumn4 TeopequeCKon 4yacTtun (J'IeKLI,I/IOHHOFO MaTepmana) C onpeneneHnsMm oCHOBHbIX FIOHFITI/IVI,
BbIBOJIOM CPOPMYN 1 ookasaTtenbcTBoM TeopeM. Ocoboe BHUMaHMe cnedyet obpalatb Ha
onpeneneHns OCHOBHbIX MOHSATUIA 1 DOPMYIUPOBKIN OCHOBHbIX TeopeM. Heobxoammo noapobHo
pas3bupatb NprMMepbl, KOTOPbIE NOSICHAIOT ONpeaeneHns n Teopemsol. MNpn pasbope Teopem
H606XO,EI,I/IMO Y4nUTbIBATb, 4TO BCE NpennonoXeHns teopembl 0ONXHblI UCNOJIb30BATLCA B
[noka3aTtenbCTBe ee yTBepXaeHus, npn sTom HGOﬁXO,D,I/IMO NMOHMMATb, B KAKOM MeCTe goKa3aTe/ibCTBa
ncnonbldyeTcs 10 UM MHOE NpennonoXeHne Teopembl. MNocne n3y4yeHnqa TeopeTn4eckoro marepunana
cnepyet NPUCTYNATb K peleHnam 3anad no JaHHON Teme. ,DJ'IFI MHOrnx 3aga4 Kypca CywecTBYyoT
anropuTMbl Ons nx peweHns. B Clly4yae CylieCTBOBaHNA anropntMa peleHmnsa 3anadu, HeO6XO,£I.I/IMO
pa3obpatb Bce waru paboTbl 3TOro anropntMa, 060cHoBaTb, MOYEMY OH OCTAHABMMBAETCS Yepes
KOHEYHOE YMCNO WaroB 1 NoYeMy OH JaeT HeobxoauMblli pesynbTart. [locne aToro Npw peweHun
3a4a4 JaHHOro Tuna HeobxoamMMo YETKO criedoBaTb 3TOMY anropuTMy.

camocTos- | CamocTosiTenbHas paboTa CTyAeHTOB COCTOUT N3 ABYX OCHOBHbIX YacTel - npopaboTka NeKLUMOHHOrO
TenbHas MaTtepuana v BbINONHEHUS AOMaLHKX 3aaaHnid. [Ins OCBOEHUS TEOPETUHECKOrO U MPaKTUYECKOro
pabota maTtepuana, B cryyae, Kora KOHCMeKTOB 0Ka3blBAETCS HELOCTATOUHbIM, UK Ans 6onee AeTanbHOM
npopaboTkn OTLENbHbIX TEM PEKOMEHOYETCS UCMONb30BATh NIUTEPATYPY, YKA3aHHYIO B
COOTBETCTBYIOIWEM pasgene. Bce BosHvKalowme BONPOCH PEKOMEHAYETCS 3apaHee YeTko
CcopMynMpoBaTh 1 BNOCNEACTBUM 0OCYaUTb C NPernoaaBaTtenem.
MucbMeHHble foMallHWe 3aAaHns NpeaHa3HaqYeHbl A5 CaMOCTOATENBHOM NPOPaboTKM NEKLMOHHOMO
MaTtepvana v OBnafeHns NPakTUYECKMMIN HaBbIKaMy ero NMPUMEHEHNS ONs pelweHns 3agad. ns
OCBOEHUS TEOPETUYECKOrO N NPaKTUYECKOro Matepuana, B cnyyae, Koraa KOHCNeKTOB 0Ka3blBaeTCs
HeLOCTaTOYHbIM, Unu ans 6onee netanbHoOl NPopPaboTKM OTAENbHBIX TEM PEKOMEHAYETCS
1Cronb30BaTh NMMTEPATypy, yKasaHHylo B COOTBETCTBYIOWEM pasnene. Bce Bo3HUKatowWwme Bonpochl
pPEeKOMeHAyeTCS 3apaHee YeTKo CCHOPMYNMpPOoBaTh 1 BMOCNEACTBMN 0BCyANTb C NpenonaBaTenem.
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Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

Bup pabor

MeToaouyeckme pekomeHoauum

3a4ver

3arnorom ycneuHor coayv 3adeta siBnsieTcs paboTa B TedeHune Bcero cemectpa. OCHOBHBIM

MCTOYHMKOM MNMOAOroTOBKN K 3a4eTy ABNAETCA KOHCNEKT nexuun. I'IpanmbHo COCTaBJIEHHbIA KOHCMNEKT
nekummn COLOEepPXHUT TOT onTUManbHbI 06bem MH(popMaLum, Ha OCHOBE KOTOPOro CTyAEHT CMOXET

npeactaentb cebe Becb y4ebHblit MaTepuan.

B xooe noarotoekm K 3a4vyeTy CTyaeHTam HeobxoaMMO oépamaTb BHMMaHMe He TOJ/IbKO Ha YpOBEHb

3aroMMHaHNS, HO U Ha CTEMEHb NOHUMAHUS OCHOBHbIX MOHATUIA.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4Yeckoe obecneyeHne 0bpas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CMELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbIi knacc.

12. Cpeﬂ,CTBa apgantauumv npenogasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTN B o6pasoBaTean0M npouecce NpuMeHAoTCAa cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBO BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS er0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYLLEHWSIMU 3PEHUS -

ayaManbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEUYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNe BUPTYanbHbIX nabopatopuii U CUMyNSILMOHHBIX

TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI OIS npoeeneHmnsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AOoKnagamMmm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4/ OpraHnu3aLmmn OopM TEKYLLErO U NPOMEXYTOYHOIO

KOHTPONS;

- yBenundeHne npogonxXnTtenbHOCT caoadun 06yqa+ou4v|Mcs| MnHBANNMOOM UNn NMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM

300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaunmn no OTHOWEHNIO K YCTaHOBﬂeHHOI7I NPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWwerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 01.03.01
"Matemartuvka" n npodouno NOAroToBKN "He NpesyCMOTPeHO".
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Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 AnroputMbl 1 CTPYKTYPbI BaHHBIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodpunb NOArOTOBKM: HE NPELYCMOTPEHO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1.Benos, B. B. Anroputmbl 1 CTPYKTYpbl faHHbIX : y4ebHuk / B.B. Benos, B.W. YncTskosa. - Mockea :KYPC : HULL
NH®PA-M, 2017. - 240 c. - (Boicwee obpasosaHue: bakanaspuar). - ISBN 978-5-906818-25-6. - TeKkCT : 9NeKTPOHHBbIA. -
URL: https://znanium.com/catalog/product/766771

(nata obpatweHus: 18.03.2020). - PexxumM gocTtyna: no noanmcke.

2. babeHko, M. A. BeeieHre B TEOPUWIO aNirOPUTMOB U CTPYKTYP AaHHbIX / M. A. BabeHko, M. B. JleBuH. - Mockea :
MLHMO, 2016. - 144 c. - ISBN 978-5-4439-2396-3. - TeKkCT : aNeKTPOHHbI // JlaHb : aNeKTPOHHO-61bnmoTeyHas
cuctema. - URL: https://e.lanbook.com/book/80136 (nata obpaweHus: 18.03.2020). - Pexxum goctyna: ons aBtopus.
nonb3osarenen.

3. Abpamos, C. A. Jlekuumn 0 CNoXHOCTU anroputMoB : yyebHoe nocobue / C. A. Abpamos. - Mocksa : MLIHMO, 2009. -
256 c. - ISBN 978-5-94057-433-0. - TeKCT : 9NeKTPOHHbIA // JlaHb : anekTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/9273 (nata obpauweHus: 18.03.2020). - Pexumm gocTtyna: ons aBTopu3. Nonb3oBaTeneil.

JdononHutenbHasa nuTteparypa:

1. ®epopenko O.11., AnropuTmbl 1 nporpammsl Ha C++Builder / ®egoperko HO.11. - Mocksa: MK lMNpecc, 2010. - 544 c. -
ISBN 978-5-94074-607-2 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785940746072.html| (naTta obpaleHus: 18.03.2020). - Pexwum goctyna : no
noanucke.

2. ArpaHoeckuin A.B., lNpakTuyeckas kpuntorpagus: anroputmbl 1 nx nporpammmposaHune / ArpaHosckuin A.B., Xaaoun
P.A. - Mockea: COJIOH-IPECC, 2009. - 256 c. - ISBN 5-98003-002-6 - TekcT : anekTpoHHblli // 3BC 'KoHcynbTaHT
ctyneHTa' : [canT]. - URL : https://www.studentlibrary.ru/book/ISBN5980030026.html (nata obpatweHus: 18.03.2020). -
Pexwum goctyna : no noanucke.

3. XnueHko B.IM., CTpyKTypbl BaHHbIX U anropuTMbl : yuebHoe nocobue / Xuuerko B.M. - HoBocnbupck : spatenbcteo
HI'TY, 2016. - 64 c. - ISBN 978-5-7782-2958-7 - TekcT : anekTpoHHbil // OBC 'KoHcynbTaHT ctygeHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778229587.html (naTta obpaueHus: 18.03.2020). - Pexum goctyna : no
noanucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 AnroputMbl 1 CTPYKTYPbI BaHHBIX

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

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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