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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 CTPYKTYPa AaHHbIX"; 02.04.01 "MatemaTtvka 1 KoMnNbloTEPHbIE HayKun'".

Mporpammy omcuunnuHel paspaboTan(a)(n) BoueHT, K.H. (poueHT) Jlnnades E.K. (kadenpa NHTennekTyansHole
TeXHoNorMm noucka, Beicwas wkona MHPOPMaLMOHHBLIX TEXHONOTMIA U MHTENNEKTYanbHbIX cucTeM), elipachev@gmail.com
; JOUeHT, K.H. HacpytamHos M.®. (kadpenpa KOMMbIOTEPHOWN MaTeEMaTUKN 1 MHPOPMATUKK, OTOENEeHe neaarorniyeckoro
obpasoBaHusi), Marat.Nasrutdinov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN

OriK-1 CnocobeH HaxoanTb, OOPMYMPOBATh M pelaTh akTyasbHble U 3Ha4YVMble Npobnemsbl
NPUKNagHoON N KOMMbIOTEPHOW MaTemMaTukin

OriK-2 CnocobeH co3naeath 1 UCCNenoBaTb HOBbIE MAaTEMATMYECKME MOLENN B
ECTECTBEHHbIX Haykax, COBEPLIEHCTBOBATL U pa3pabaTbiBaTb KOHLENLUN, TEOPUN U
mMeToabl

Or1K-3 CnocobeH caMoCTOATENbHO CO3aBaTb NPUKNALHbIE NPOrPaMMHbIE CPEACTBA Ha

OCHOBE COBPEMEHHbIX MHZIOPMALIMOHHBIX TEXHONOMWA U CETEBbLIX PECYPCOB, B TOM
uMCne OTeYeCTBEHHOro NPON3BOLACTBA

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JlonxeH BeMOHCTPMPOBaTb CMOCOBHOCTL N FOTOBHOCTb:

B pe3ynbrtate n3y4eHunsa ancunnnmHbl CTyaeHT OO0N1XKeH 3HaTb OCHOBHbIE aNirOPUTMbI, YMETb MPUMEHATb UX B
I'IpaKTVI'-IeCKOVI neaTenbHoOCTN, MeTb NpencrtasneHne 06 aHannse CnoxHocTn anropnTMos.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOM BO

JaHHaa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.07 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBartenbHoit nporpammel 02.04.01 "Matematuka n KOMNbOTEPHBbIE HAaykn (MeToabl MaTeMaTMyeckoro 1
ANropUMTMUYECKOro MOLENNPOBAHUS OBLWEHAYYHbIX U MPUKNALAHbIX 3a4a4)" 1 OTHOCUTCS K 0653aTeNbHBIM ONCLUMIMHAM.
OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimnyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasareneM (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpyn0eEMKOCTb AUCLIMINNHBI COCTABASET 6 3a4eTHbIX(ble) eauHML(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 48 4aca(oB), B TOM Yucie nekuun - 24 yaca(oB), npakTnyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTsl - 24 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 yaca(os).

CamocTositenbHas pabota - 132 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMUHBIL: 3K3aMeH BO 2 CEMECTpeE.

4. CopepXxaHue pucUUMNINHBI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3naenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KOoNn4yecTBa akageMnyeckmx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTtM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOLBYNIO)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
MX TPYAO0EMKOCTb
N Pa3.|1em>|\|'I on:;;;:nnuubl / Cemecrp F()gﬂ'acax) Camoc’:)ra%sg;nbuan
e | pagora
1.|Tema 1. BeegeHue B gucumnnunHy 2 4 0 4 4
2.[Tema 2. CnoxHoOCTb anroputMoB 2 2 0 2 4
3.[Tema 3. CtpykTypbl AaHHbIX 2 4 0 4 28
4.[Tema 4. MeToObl COPTUPOBKM 2 4 0 4 32
5.|Tema 5. AnropuTmbl Ha rpadpax 2 4 0 4 32
6.[Tema 6. AnropuTmbl nomcka 2 6 0 6 32
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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPa AaHHbIX"; 02.04.01 "MatemaTtvka 1 KoMnNbloTEPHbIE HayKun'".

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

Jlekunn

NToro 24 0 24 132

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

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

YcTtaHoBka s3bika nporpammuposaHust Python.

Tema 2. CNOXHOCTb anropuTtMoB

B pasgene obcyxnaercs noaxonpl K OLEHKE CNOXHOCTU anroputMoB. OLEHKa CNOXHOCTU MO BPEMEHW BbINONHEHUS 1
No MCNONb3yeMOol NaMsT B 3aBUCMMOCTUN OT OT pasMepoB BXOLHbIX AaHHbIX. O-cumBonuka. NprmMepbl anroputMoBs C
NIVHEHOW CNOXHOCTbIO, NOrapngOMUYEeCcKon 1 KBaapaTUHHON CNOXHOCTbIO. MNoNMHOMManbHbIA 1 9KCNOHEHLMaNbHbIRA
pocr.

Tema 3. CTPYKTYpb! AaHHbIX

Crekn. Ouepean. MHoxecTBa. AccounaTuBHble MaccuBbl (cnoeapu). Xaw-tabnuupl. Cnncku: ooHOHaNpaBneHHbIe
cnucku, aByHanpaeneHHble cnmcku. Maccuebl. ®Painbl. [epesbs: ABOMYHOE AepeBo, NpednkcHoe aepeso. Kyya.

AHanma NpMMEHUMOCTU CTPYKTYP B PasfnMyHbIX CMTyaumsix. Peanmsaums cTpykTyp B Si3blkax MporpaMMmMpoBaHmst
(Python, C++).

Tema 4. MeToabl COPTUPOBKM

[MpocTeiwmne anropnTMbl COPTUPOBKM 1 UX OLEHKU. CIOXHOCTb MO NaMSATU N BDEMEHW B HAUXYOWEM, HANIYHLWEM 1
cpenHeM cnydae. CopTMPOBKM MacCVBOB: COPTMPOBKA My3blpbKOM, COPTUPOBKA BCTABKAMU, COPTUPOBKA BLIBOPOM,
COpPTUPOBKA CNMsiHMEM, BbICTpas copTNpPOoBKa (quicksort), cpaBHeHMe BbicTpoaencTemsl. COpTUPOBKA Kydeil.

|_|Op9I,EI,KOBbIe CTaTUCTUKN.

Tema 5. AnroputMbl Ha rpacpax

Mpadobl 1 cnocobbl Ux NpeacTaBneHus. UNepoBbl rpadpbl. TUNMYHbIE 3a4a4n Ha rpadpax. 3agadya o kpaTyawem nyTu.
3apava o MakcumanbHoM notoke. Peanusaums Ha Python. Mowck B rnybuHy B HEOPUEHTUPOBaHHBIX rpadpax. Mowmck B
rny6uHy B OpUEHTMPOBaHHbIX rpadpax. MNytn B rpadpax. OLeHKM CNOXHOCTW anropuTMOB Mo NaMsTV 1 BPEMEHU B
Havxygwem, Hannyylem 1 CpegHeM cnyyae.

Tema 6. AnropuTMbl No1cka

BeeneHne B anropmTMbl Noncka: ABOUYHbIA MOUCK B OTCOPTMPOBAHHOM MaccrBe, ABOMYHOE OEPEBO Noucka.
CbanaHcupoBaHHbIe AepeBbs noucka. ANroputMbl noncka noacTpok (anroputm PabuHa-Kapna, anroputm
KnyTta-Moppuca-lNpatra, Z-cpyHkums, anroput™ boinepa-Mypa). OueHkn CNoXHOCTU anropuTMOB MO NaMAaT U BPEMEHU
B HAMXyLWEM, HauyyWeM U CpegHEM Clyyae.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0Ob6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOaYIHo)

CamocTtosiTenbHas paboTta obyyatowmxcst BoIMONHSAETCS Mo 3a4aHWI0 U NPpU METOAMYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayaUTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayaUTOPHOIN paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaoT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBeHHble Ha 3aKpenneHne
3HaHWA 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWmXCs PernaMmeHTUpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 OCyLecTBAEHNS 0bpa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"
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Mporpamma ancumnavHbl "ANropuTMbl U CTPYKTYPa AaHHbIX"; 02.04.01 "MatemaTtvka 1 KoMnNbloTEPHbIE HayKun'".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

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

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)

OcBoeHWe aucuMnanHbl (Moayns) npeanonaraeT Usy4eHrne OCHOBHON 1 AOMNONHUTENbHOM y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B NIEKTPOHHOM BUIE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaBoobnanarensamu;

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

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

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 MTMO "Anropnt™mbl NporpamMMnpoBaHmns 1 CTPYKTypbl AaHHbIX" - hitps://openedu.ru/course/ITMOUniversity/PADS/
Kypc Ha stepic.org "Anroputmbl: Teopus 1 npaktuka. Metoabl" - https:/stepik.org/course/217/syllabus

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekunn CTy,D,eHTaM HeobxoOMMO MNocellaTtb NeKLUN U BECTM KOHCMNEKT NieKLniA Bcrnen 3a U3NoXeHnem
mMatepunana npenogasaTtenem. PeKOMeH,EI,yeTCFI I'IpOpa6aTbIBaTb KOHCMEeKT B Te4eHne OH4 nocne
nexkuunm n npocMmatpmeatb ero BHOBb HakaHyHe CJ'IG,D,yFOLLI,GVI nekuun. B cny4yae o6Hapy>KeH|/|s| owmnbok
nnn BO3HMKHOBEHNSA BOMPOCOB Mo npenbloywemy marepuany Heobxo 1Mo 06paTI/ITbCFI K
npenogasarersto.

nabopatopHble| Ons noaroToBky K NPakTUHECKUM 3aHATUSM CTYLEHTY PEKOMEHAYETCSA NpeaBapuTenbHO

paboTbl npopabaTbiBaTbh Kak NeKLMOHHBIA MaTepman, Tak U Matepuan npemnbloyliyx NPakTUHECKNX 3aHATUIA.
OcCHOBO Anst NOLrOTOBKU CNYXWT fOBPOCOBECTHOE BbINONHEHUE AOMALIHErO 3a4aHUS.
MopnrotoBky Kk nabopaTopHbIM 3aHATUSIM CELyeT HAUYMHATD C N3YUYEHUS TEOPETUHECKOM YacTy
(NeKUMOHHOro MaTepmana) ¢ onpeLeneHNsIMU OCHOBHbIX MOHSTUIA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

ccpopmynmposatb 1 BNOCNEOCTBUN 060y,EI,I/ITb C npenogaBarenem.

CaMOCTOSA- CamocTosTenbHas pa60Ta CTyOoEeHTOB COCTOUT N3 OABYX OCHOBHbIX yacrenm - npopa60TKa NeKuUnoHHOro
TenbHas mMatepunana un BbliNOIHEHNSA OOMALWHUX 3apaHuii. Ilna ocBoeHus TeopeTn4eckoro n npakTn4eckoro
pa60Ta martepunana, B Ciiydae, Korga KOHCNekKToB OKa3blBaeTCA He4oCTaTtO4YHbIM, Unn ons 6onee netanbHOM

npopa60TK|/| OTOeJIbHbIX TEM peKOMeHOYyeTCsA NCNOo/b30BaTb nuTepartypy, yka3aHHyto B

COOTBETCTBYIOWEM pa3nene. Bce Bo3HuKatowme BOMPOCHI peKoMeHOyeTCA 3apaHee 4eTKO

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.

BOMpoOCaM.

aK3aMeH 3anorom ycnewHomn cnaqm ak3ameHa siBnsietcs pabota B TeHeHVe BCero cemecTpa.
HenocpeLcTBEHHYO MOArOTOBKY K 9K3aMeHy pEKOMEHAyeTCs pa3nenutb Ha Aga atana. Ha nepsom
aTane npopabaTtbiBaloTCsA BCE 9K3aMeHaLMOHHbIE BOMPOCHI 1 (hOPMyNMpPYIOTCS BOMPOCHI K
npenonaBaTtento B paMKax KOHCyNbTauum no pasmaenam, HeLoCTaTo4HO NoAPOOHO ONMCaHHbIM B
paMkax NekLMOHHOro Kypca nnu 6onee TpyaHbIM B OCBOEHUM MaTepuana. Mocne KoHCcynbTaumm
MPOUCXOAUT OKOHYaTenbHas npopaboTka v 3akpenneHne Matepuana no BCeM 9k3aMeHaLMOHHbIM

10. MNepeyeHb NHPOPMALMOHHBIX TEXHOJIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX

CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALIMOHHBLIX TEXHOMOI WA, MCMONb3YEMbIX NMPY OCYLeCTBNEHN 06pasoBaTebHOro npoLecca no
OMCUMNAMHE (MOayNto), BKMOYas nepeyeHb NporpamMMHOro obecrnedeHns 1 MHPOPMAaLMOHHbBIX CPABOYHbIX CUCTEM,

npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro

npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs

cnepywouwne KOMMNOHEHTDI:

MoMelueHMst Ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMNEKTOBaHHbIE CNeuMann3npoBaHHoi Mebenbto (CTonbl 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem

JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamMTopun 0Nis KOHTaKTHOV paboTbl C NpenoaasaTteneM, yKoMNIeKTOBaHHbIe CneLmanmanpoBaHHon mebenbo

(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.

KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C

orpaHn4eHHbIMU BO3MOXHOCTSMU 300pPOBbSA

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMKN 0By4atoWMMNCS MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3daHune TEKCTOBOW Bepcumn NtoBOro HeTEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOro npe06pa3OBaHm9| B

anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLIJTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb

OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBnartypbl;

- CO3[4aHne BO3MOXHOCTEW ANis 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMK CyXa NOMyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NpUMeHeHne NPorpamMmmHbIX CpencTs, obecneyvnBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHI/II7I, popmMmpyeMbix
OUCUMMNNINHON, 3a CYET aNlbTEPHATUBHbIX CI'IOCO6OB, B TOM 4ucne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIIA;

CtpaHnua 6 13 9.
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

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

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 02.04.01

"MaTtemarturka n KOMNbloTEePHbIE HayKN" 1 MarucTepckom nporpamme "MeTtonbl MaTeMaTuyeckoro n anropuTMM4eckoro
MOENMPOBaHMS obLieHayyHbIX 1 NPUKNaaHbIX 3aadq”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.07 AnroputMbl v CTPYKTYpa BaHHbIX

MepeyeHb nuTepartypbl, HEOOXOAUMOW L4JIi OCBOEHMUS OUCLMMAUHBI (MOLYyNs)

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMObIOTEPHBIE HAYKK

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u anropnTtMn4ecKkoro MoaoenmpoBaHmnA 06u_.|,eHaqub|x n npuknanHbix
3anad

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Llapég P.10., AnropnTmbl u cTpykTypbl AaHHbIx (CDIO) : yuebHuk / Llapés P.1O. - KpacHosipck : CdY, 2016. - 204 c. -
ISBN 978-5-7638-3388-1 - TekcT : anekTpoHHbiii // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785763833881.html

2. BupT H., AnroputMmbl 1 cTpyKTYpbl faHHbIX. HoBas Bepcust ans O6epoHa / Huknayc Bupt ; Mep. ¢ aHrn. Tkaves ®. B. -
M. : OMK [Mpecc, 2010. - 272 c. - ISBN 978-5-94074-584-6 - TekcT : anekTpoHHbIi // OBC 'KoHCcynbTaHT CTyAeHTa' :
[caiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785940745846.html

3. Cammepdpmng M., Python Ha npakTtuke / Mapk Cammepdoung - M. : MK lpecc, 2014. - 338 c. - ISBN
978-5-97060-095-5 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [cainT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970600955.html

4. babeHko, M.A. BeefeHve B TEOpWIO anropntMOB 1 CTPYKTYp AaHHbiX / M.A. Baberko, M.B. JleBuH. - Mocksa:
MLIHMO, 2016. - 144 c. - ISBN 978-5-4439-2396-3.- TeKkCT: 9NeKTPOHHbIA// DNeKTPOHHO-6nbnmoTeuHas cuctema 'JlaHb'":
[canT]. - URL: https://e.lanbook.com/book/80136

JdononHutenbHaa nuteparypa:

1. ®epopenko O.M1., AnropuTmbl 1 nporpammbl Ha C++Builder / ®@egoperko 10.11. - M. : MK lNpecc, 2010. - 544 c. -
ISBN 978-5-94074-607-2 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785940746072.html

2. ArpaHoeckuin A.B., lNpakTrnyeckas kpuntorpagus: anroputmbl 1 nx nporpammmposaHune / ArpaHosckuin A.B., Xaaou
P.A. - M. : COJIOH-TIPECC, 20089. - 256 c. - ISBN 5-98003-002-6 - TekcT : anekTpoHHbIi // OB5C 'KoHcynbTaHT cTyaeHTa'
: [canT]. - URL : http://www.studentlibrary.ru/book/ISBN5980030026.html

3. XnueHko B.M., CTpyKTypbl AaHHbIX U anropuTMbl : yuebHoe nocobure / Xuuexko B.MM. - Hosocunbupcek : Map-so HITTY,
2016. - 64 c. - ISBN 978-5-7782-2958-7 - TekcT : anekTpoHHbiil // OBC 'KoHcynbTaHT cTyaeHTa': [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229587.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.07 AnroputMbl v CTPYKTYpa BaHHbIX

I'Iepe'-|e|-|b MH(POPMaLLMOHHbIX TEXHONOMMW, UCNONb3YyeMbIX AN1s1 OCBOEHUS AUCLUMIUHbI (MOJJ,ynSl), BKJlro4yas
nepedyeHb nporpaMmMHOro obecneyeHns u MH(OPMaLMOHHbIX CMPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbIOTEPHBIE HAYKM

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u aropuTMn4ecKoro MoaoenmpoBaHnA 06u_.|,eHaqub|x 1 npuknanHbix
3anad

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ 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 obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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