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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:

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):

JonxeH 3HaTb:

B pesynbtate nsy4yeHns gUCUMnANHLI CTYAEHT OOMXEH 3HaTb OCHOBHbIE anropUTMbl
JlonxeH ymeThb:

YMeTb NPUMEHATb aNropUTMbl B NPaKTUHECKOW AeATENbHOCTU.

JonxeH snagertb:

YMeTb aHanM3mpoBatb (OLeHMBaTb) CNOXHOCTb anropuTMOB.

JlonxeH BeMOHCTpMpoBaTh CMOCOBHOCTL Y FOTOBHOCTb:

B pe3ynbrarte N3y4eHns onCcumninHbl CTyOeHT AO0XEH 3HAaTb OCHOBHbIE aifOPUTMbI, YMETb NPUMEHATb UX B
ﬂpaKTMLIeCKOIZ 0eATenbHOCTU, UMEeTb npeactasneHune 06 aHanMse cnoxHocTu anropuTtMoB.

2. Mecto aucumnnuHbl (Mopyns) B CTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.10 AucumnavHbl (Mogynum)" OCHOBHOW NPOgEeCCUOHANTbHON
obpaszoBatenbHoii nporpammel 02.03.01 "Martematuka 1 KoMnbloTepHble Hayku (MaTtemaTtuyieckoe 1 KOMMbIOTEPHOE
mMoLenvpoBaHue)" n OTHOCUTCS K BapuaTUBHOM 4acTu.

OcsauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOCTb ANCLIMIMMHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

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

CamocTtosiTenbHas pabota - 71 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 3 CEMECTPE.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yeckmnx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNANHE (MORYNIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnvHel / MX TPYAO0EMKOCTb CamocTtosiTenbHasi

N Moayns Cemectp (B yacax) pa6ota

MpakTnyeckuellabopatopHsble

Jlekumn 3aHATUSA paborthbl
1.|Tema 1. BeegeHuve B agncumniunyy 3 0 4 0 7
2.[Tema 2. CTpykTypbl AaHHbIX 3 0 8 0 16
3.|Tema 3. MeToabl COPTMPOBKM 3 0 8 0 16
4.|Tema 4. AnropuTtMbl Ha rpadpax 3 0 8 0 16
5.[Tema 5. AnropuTtmbl nomcka 3 0 8 0 16
toro 0 36 0 71

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBeaeHuve B BUCLMUNIVHY
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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPLI faHHbIX"; 02.03.01 "MaTtemaTtnka un KoMMbloTepHbIe HayKn'".

B pasnene NnpnBoOATCA NOHATUE anropuTtMma. an/IBO,D,SITCFI npuMepbl KNacCnN4eCKnx anropuTtMoB: BblHUCTIEHNE HMUCEN
CDI/I6OHaLI‘-II/I, anroputMm EBknnpa (BbILII/ICﬂeHI/Ie HanbonbLliero obuiero ,El,eﬂI/ITeJ'Iﬂ), pas3noXXeHne 4yncna Ha npocTblie
MHOXUTENN. I'IpleeHeHme anropunTtMoB ong peweHunsa 3agady noumcka.

YcTaHoBka s3blka nporpammmnposanuns Python.

Tema 2. CTPYKTYpbl AaHHbIX

Crekn. Oyepean. MHoxecTBa. AccounaTuBHble MaccuBbl (cnoeapu). Xaw-tabnuupel. Cnncku: ooHOHaNpPaBneHHbIe
cnucku, gByHanpaeneHHble cnmcku. Maccuebl. ®Painbl. [epesbs: ABOMYHOE AepeBo, NpednkcHoe aepeso. Kyya.

AHann3 NpMMEHNMOCTUN CTPYKTYP B PasfiMyHbIX CUTyaumsix. Peanmsaums cTpykTyp B i3blkax NporpamMMmnpoBaHmns
(Python, C++).

Tema 3. MeToabl COPTUPOBKM

[MpocTeiwmne anropnTMbl COPTUPOBKM 1 UX OLLEHKU. CNOXHOCTb MO NaMSATU N BDEMEHW B HAUXYOWEM, HANIYHLWEM 1
cpenHeM cnydae. CopTMPOBKM MacCrBOB: COPTMPOBKA My3blPbKOM, COPTUPOBKA BCTaBKaMU, COPTUPOBKA BbIOOPOM,
COPTUPOBKA CNMsiHMEM, BbiCTpas copTnpoBKa (quicksort), cpaBHeHMe BbicTpoaencTems. COpTUPOBKA Kydei.

nOpFI,EI,KOBbIe CTaTUCTUKN.

Tema 4. AnropuTtMbl Ha rpacpax

Mpadpbl 1 cnocobbl nx NpeacTaBneHns. Sineposbl rpadbl. TUNWYHBIE 3a0a4K Ha rpagax. 3agaya o KpaTyanwem nyTu.
3afaya 0 MakcumManbHOM noToke. Peannsaums Ha Python. Mownck B rnybrHy B HEOPMEHTMPOBAHHbIX rpadpax. Mouck B
rnybuHy B OPMEHTMPOBAHHbIX rpadpax. MyTn B rpadhax. OLeHKM CNOXHOCTY anropMTMOB MO NaMSATA U BPEMEHM B
Havxygwem, Hannyywem 1 CpegHeM cnyyae.

Tema 5. AnropuTmbl noucka

BeeneHuve B anropuTMbl MOMCKa: ABONYHbIA NOUCK B OTCOPTUPOBAHHOM MaccuBe, ABOUYHOE OEPEBO NOmUcKa.
CbanaHcupoBaHHble AepeBbs noucka. ANropuTMbl noncka noacTpok (anroputm PabuHa-Kapna, anropnTm
KnyTta-Moppuca-lpatTa, Z-cpyHkums, anroput™ boitepa-Mypa). OueHkn CNoXHOCTU anropuTMOB MO NaMAT U BPEMEHU
B HaMxyJLWeM, Hauny4wem n cCpeaHeM cnydae.

5. MNepeyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS NO
AucuUnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHY0, Hay4HYHO 1 CMPABOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHusi, HanNpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHOM paboTbl 0ByHaoIWMXCH PErNaMeHTUPYeTCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypOii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNS 0bpa3oBaTenbHON AeaTensHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHuns "KasaHckmin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HOpMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB N0 AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepuasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWNA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B choHLe OLeHOYHbIX CPEACTB COAEPXUTCS creaytolas uHpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus Mo JucUMnavHe (Moaynio);

- KPUTEPVMN OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEpPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpecTBea;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwWmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX M3 HUX):

- B 97IEKTPOHHOM BULE - Yepe3 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMbI HA OCHOBAHMM 3akmio4eHHbIX KPY norosopos ¢
npasoobnagatensimu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (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 obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepatypbl, HEO6XOAMMON A1 OCBOEHWS AUCLMMAVHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncumMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCTOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUW KOMNEKTOBaHNUS OOHA0B Hay4Hoi
6unbnuotekn Kdy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

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

9. MeToguueckue ykasaHusl oisi 06yyaloLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

npaktnyeckune ,DJ'IFI noaroToBkn K NpakTn4eCknM 3aHATUAM CTYyOEHTY peKoOMeHayeTCsa npenBaputenibHO

3aHATUSA I'IpOpa6aTbIBaTb KaK NeKLuWOHHbIN martepuan, Tak h Mmatepuan npenblaywmnx npakTnyecknx 3aHATUN.
OcHoBoii ONns NnoaroToBKU CNyXuT noépocosecmoe BbIMONMHEHWE OOMallHEro 3agaHuns. ,D,J'IF!
YCNewHoro pelweHnsa 3ajad NnepBoit 4acTu Kypca CTyaeHTaM pekoOMeHayeTcs BCNOMHUTL MaTtepuan,
OCBOEHHbIN B npenbloyuwmx ceMecTpax B pamkax 6a30BbIX MATEMATUNYECKUNX AncunnnnH.
MonrotoBky K cEMMHapaMm (MPakTUHECKMM 3aHATUSIM, 1abopaTOPHbLIM 3aHATHSAM) CNeLyeT Ha4yMHaTb C
n3yyeHun4 TeopequeCKon 4yacTtu (J'IGKU,I/IOHHOFO MaTepmana) C onpeneneHnsaMm OoCHOBHbIX HOHFITI/II7I,
BbIBOOOM CPOPMYN U OoKa3aTenscTBoM TeopeM. Ocoboe BHUMaHWe cnemyeT obpawars Ha
ONpefeneHnsi OCHOBHbIX MOHSATUI 11 (POPMYNIMPOBKM OCHOBHBIX TeopeM. Heobxonmmo noapobHo
pas3bupaTtb NPUMEPbI, KOTOPbIE MOSICHSAIOT onpeaeneHus 1 Teopemsl. Mpu pasbope Teopem
H606XO,D,I/IMO Y4nUTbIBATb, 4TO BCE NpeanonoXeHns Teopembl 0ONXHblI NCNOJIb30BATLCA B
[OokasaTtenbCTBe ee yTBepXaeHns, npn saTom HeO6XO,EI,I/IMO NMOHUMATb, B KAKOM MeCTe goKa3aTe/ibCTBa
ncnonb3dyeTcsa 10 N MHOE NpennonoXeHne Teopembl. Mocne n3y4yeHnqa TeopeTn4eckoro marepmnana
cnepnyet NPpUCTYNATb K pelweHnam 3anad no JaHHON Teme. ,ﬂ,ﬂﬂ MHOIrnx 3ana4 Kypca CywecTByoT
aNropuTMbl Ons nx peweHns. B Clnly4yae CyleCTBOBaHNA anropmntMa pelweHnsa 3anadu, HeO6XO,D.I/IMO
pa3obpatb Bce waru paboTbl 3TOro anroputMa, 06ocHOBaTb, MOYEMy OH OCTAHaB/IMBAETCS Yepes
KOHEYHOE YMCIO WAroB 1 NOYEMy OH [AeT HeobxoaMMbli pedynbTart. [Tocne aToro Npu peweHnm
3a4a4 AaHHOro Tuna HeobxoOMMo YETKO CnedoBaTh 3TOMY anropuTMy.
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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. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbS1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIeKkToBaHHbIe cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM NoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX Bnoax 6e3 noTepwn OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 02.03.01
"MaTtemartmka n KOMNbIOTEPHbIE HayKn" 1 Npoduio NoarotToskn "MatemMaTnyeckoe u KOMNbIOTEPHOE MOAENMPOBaHNE",
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.10 AnroputMbl v CTPYKTYPbI BaHHbBIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM
Mpodomnb noarotosku: MaremaTnyeckoe 1 KOMMObOTEPHOE MOAENNPOBaHNE
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.10 AnroputMbl v CTPYKTYPbI BaHHbBIX

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
Mpodpomnb noarotosku: MaremaTnyeckoe U KOMMObOTEPHOE MOAENNPOBaHNE
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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