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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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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
KOMMneTeHuuun npuobpeTtaeMoi KOMNETEeHLUN
MK-5 CnocobeH co3nasartb W UccnenosaTb HOBble MaTeMaTUYecKue Moa4enu B

ECTECTBEHHbIX HayKax, MPOMbIWNEHHOCTU 1 BU3HECE, C YHETOM BO3MOXHOCTEN
COBPEMEHHbIX MHPOPMALIMOHHbBIX TEXHONOMMIA U NPOrpaMMMpPOBaHUS 1
KOMMbIOTEPHOW TEXHUKM

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 padgen "B1.B.12 OducuunanHbl (Mogynm)" 0CHOBHOWM NpodhecCcnoHanbHOM
obpaszoBatenbHoit nporpammel 02.03.01 "Martematuka 1 KOMNbOTEPHbIE HAayku (MaTemMaTtnyeckoe 1 KOMMbIOTEPHOE
MOLENNPOBAHNE)" N OTHOCMTCS K BAPUATUBHOM YacTu.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.

3. O6beM AUCUMMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeEMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(bIE) eAuHWL(bI) Ha 72 yaca(oB).

KoHTakTHasi paboTa - 36 4aca(oB), B TOM Yucie nekuun - 0 4aca(oB), npakTuieckme 3aHaTus - 36 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocrosiTenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 3 CEMeCTpe.

4. CopepXxaHue OUCLUMNNNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KonnyecTBa akageMunyeckmnx yacos v BuaoB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 Tematm4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Bupabl 1 yachl
KOHTaKTHOW paboTbl,
Pa3penbl aMcuunivHbl / X TPYAOEMKOCTb CamocTtosiTenbHas

N monyns Cemectp (B yacax) pa6ota

MpakTuueckuelllabopaTtopHble

Jlekumn 3aHATUA pabortbl
1.|Tema 1. BeegeHue B gucumnnunHy 3 0 4 0 2
2.[Tema 2. CTpyKTypbl AaHHbIX 3 0 8 0 8
3.|Tema 3. MeToabl COPTUPOBKU 3 0 8 0 8
4.[Tema 4. Anroputmbl Ha rpagoax 3 0 8 0 10
5.[Tema 5. Anroputmbl noucka 3 0 8 0 8
Ntoro 0 36 0 36

4.2 CopepxaHue auUCLUNIUHbI (MOAYNS)
Tema 1. BBeneHue B pUCUMNIINHY

B paspnene npuBoasTca noHatve anroputma. NpuBoaosatcs npumepbl KNacCMYeCKNx anropyuTMOB: BbIYUCTIEHNE YACEN
duboHavun, anropnt™ EBknnaa (BblumcneHne Hambonblwero oblwero oennTens), pasnoXeHne Yncna Ha npocTble
MHOXUTENW. [pUMEHEHNE anropnTMOB 0718 peELleHns 3aaay nomcka.
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YcTtaHoBka s3bika nporpammuposaHus Python.

Tema 2. CTPyKTYpb! AaHHbIX

Creku. Oyepean. MHoxecTBa. AccounaTuBHble MaccuBbl (cnoeapu). Xaw-tabnuupel. CNncku: ofAHOHaNpaBneHHble
cnucku, OByHanpasneHHble cnncku. Maccuebl. daiinbl. [epesbs: ABOMYHOE OepeBo, NpedkcHoe aepeso. Kyya.

AHann3 NPMMEHNMOCTIN CTPYKTYP B Pa3fIMYHbIX CUTyaumsx. Peanmsauns cTpykTyp B si3blkax NporpamMMmnpoBaHuns
(Python, C++).
Tema 3. MeToabl COPTUPOBKYU

MpocTeliwmne anroputMbl COPTUPOBKM U KX OLEHKU. CNOXHOCTb MO NamsaTh 1 BOEMEHW B HAUXYOLWEM, HanydlleM 1
cpenHeM cnydae. CopTMPOBKM MacCrBOB: COPTUPOBKA My3blPbKOM, COPTUPOBKA BCTaBKaMU, COPTUPOBKA BbIOOPOM,
COPTUPOBKA CNnsiHMEM, OblcTpas copTnpoBka (quicksort), cpaBHeHne BbicTpoaencTems. CopTUPOBKA Kydeil.

nOpﬂ,D,KOBbIe CTaTUCTUKN.

Tema 4. AnropuTtMbl Ha rpacpax

Mpadobl 1 cnocobbl Ux NpeacTaBneHns. dnepoBbl rpadbl. TUNMYHbIE 3a4a4n Ha rpadpax. 3agadya o kpaTyanwem nyTu.
3apava o MakcumanbHoM notoke. Peanusaums Ha Python. Mouck B rnybuHy B HEOPUEHTUPOBaHHBIX rpadpax. Momck B
rnybuHy B OpueHTMpoBaHHbIX rpadpax. MNytn B rpadpax. OLeHKM CNOXHOCTW anropuTMOB MO NaMSTW 1 BPEMEHN B
Havxyawem, Haunyyiem 1 cpegHeM cnyyae.

Tema 5. AnropuTmbl Noucka

BeegneHve B anropmTMbl noncka: ABOUYHbIA NOUCK B OTCOPTMPOBAHHOM MaccuBe, ABOMYHOE AEepPEeBO noucka.
CbanaHcupoBaHHble AepeBbsi noucka. ANroputMbl noucka noacTpok (anroputm PabuHa-Kapna, anroputm
KnyTta-Moppuca-lNpatta, Z-dbyHkuns, anroputm boinepa-Mypa). OueHkn CNOXHOCTU anropuTMOB MO NamMaT U BPEMEHU
B HAMXyOLWeM, HaunyywWweM n cpegHeM cnyyae.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHNE OTLENbHBIX TEM (Pa3fenoB) AUCLUMUNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMNAVHE.

OpraHnzauus caMocTosTenbHol paboTbl 0By4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA OOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsinok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumanmiTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dhefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtensHoro yupexaeHns "KasaHckmin (MprBonxXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasoBarust "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBeEpCmTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeaCcTB Mo AUcCUUNIuHe (MOayNI0)

DOoHI OLIEHOYHbIX CPeaCTB Mo AUCUMUNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKOB. (POHA OLLEHOYHbIX CPedCTB BK/HOYaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPEeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA NNaHUPYEMBIM pedynbTatamM 06y4eHus No LUCLUMNINHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUeHO4YHbIX CpencTB, BKIKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [punoxeHwun 1 k nporpamme AUCLMUNAUHBI (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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 5 us 8. Bl YHH

AR 5 AN LM O



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

Bup pabot MeTtoaunyeckue pekomeHaauum

3avert 3a4yéT HaueneH Ha KOMMNEKCHY NMPOBEpPKY OCBOEHUS aucumunnuHbl. Obyyarowmincst nony4aeT BONPOC
(Bonpocekl) Nnbo 3ajaHue (3a4aHus) 1 BpeMs Ha NOAroTOBKY. 3a4€T MPOBOANTCS B YCTHOM,
MUCbMEHHO UNK KoMnbtoTepHoli doopme. OueHVBaeTcs BafeHe Matepuanom, ero CUCTEMHOE
OCBOEHUE, CMOCOOHOCTb NPVMEHSITb HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUs MPpU aHannae npobnemMHbIx
CUTyauuii U PeeHn NPakTUHeCcKUX 3ajaHui.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaoUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHON PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHus oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBuaTypbl;

- cO3[aHve BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX UCTOYHVKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYLLEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHaTUBHbIX CMOCOB0B, B TOM YMCNe BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMn, OpraHn3auumn pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeGUHAPOB, KOTOPbLIE MOTYT
6bITb MCNONb30BaHbI As NPOBEAEHNS BUPTYANbHbIX IEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06yYeHmns, NpoBeeHNS CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHWNHIOB, OPraHM3aLmn KONNEKTUBHOWM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4/ OpraHnu3aLmmn OopM TEKYLLEO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKNTENBHOCTU caaqm 0byyatolmMcst UHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300pO0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI (POopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMTENBHOCTU MOAFOTOBKM 06yYatolerocs K 0TBETY Ha 3a4éTe UNn 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMM ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 02.03.01
"MartemaTtuvka 1 KOMNbTEPHbIE HaykK" 1 NPOGOMI0 NOAroTOoBKM "MaTeMaTnyeckoe 1 KOMMNbIOTEPHOE MOAENMPOBaHUE".
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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.03.01 "MaTtemaTtnka un KoMMbloTepHbIe HayKn'".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.12 AnroputMbl v CTPYKTYPbI BaHHBIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM
Mpodounb noarotoskn: MartemMaTnyeckoe 1 KOMNbKTEPHOE MOOENNPOBaHUE
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.12 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
Mpodhunb noarotoskn: MartemMaTnyeckoe 1 KOMNbKTEPHOE MOOENNPOBAHUE
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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