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Mporpamma aucumnnvHbl "ANropuUTMbI U CTPYKTYPBI AaHHbIX noucka"; 01.04.02 "MpuknagHas matematvka v nHgopmartmnka".

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 aucumnnvHbl "ANropuUTMbI U CTPYKTYPBI AaHHbIX noucka"; 01.04.02 "MpuknagHas matematvka v nHgopmartmnka".

Mporpammy aoucuunnnHel paspaboTan(a)(n) LOUEHT, K.H. (ooueHT) MaiHyTanHoBa A.d. (kadhenpa TeopeTMHeCKoi
KMBepHeTNKM, OTAENeHe hyHOAMEHTANBHON NHAPOPMATUKM U MHADOPMALIMOHHBIX TEXHONOMUIA),
Aida.Gainutdinova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MNnK-4 CnocobeH cTpoMTb MaTeMaTMyeckme MOAENM U aHanM3npoBaTh AaHHbIE,
060CHOBBIBATL 1 BbIBUPATh pelleHre B NPUKNALHbIX 3a8adax

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

- OCHOBHbIE CTPYKTYPbl AaHHbIX, AMHAMUYECKME CTPYKTYPbl JaHHbIX;

- CNocobbl OLEHKM CNOXHOCTM anropnTMoB, CNocobbl CPaBHWUTENBHOIO CIOXKHOCTHOMO aHanuaa pasfimyHbix crnocobos
peanusauumn anroputma.

JonxeH ymeTb:

- pa3buBaTh CMOXHYIO 3a[a4y Ha COCTaBHble YacTU, aHANN3MPOBaTb CBS3M MEXAY Pa3NNYHBIMU YacTsMM,
MCMNoNb30BaTh 0O BEKTHO-OPUEHTUPOBAHHBIA NOAX0L;

JonxeH Bnanetb:

- HaBblkaMy aHanM3a acyMNTOTUYECKOro NOBELEHUS Pa3NNYHbIX (OYHKLNIA;

- HaBblkamu adPeKTUBHOM peanuaaunmn 3agay, Tpedyowmx co3naHNs CNOXHbIX CTPYKTYP LaHHbIX, YMEHUEM
peann3oBaTtb anropuTMbl nepebopa;

- YMEHVEM CTPOUTb ACPCPEKTUBHBIE ANrOPUTMbI 06paBOTKM Pa3NNYHbBIX CTPYKTYP AAHHbIX;

- YMEHVEM NPOBOLAUTL CPaBHUTENbHBIA aHaNN3 U OLEHKY 900CPEKTUBHOCTY BbIOPaHHbBIX anropyTMOB MPU PELIEHNN
KOHKPETHbIX

3anau;
- YMEHNEM N HaBblKaMu pa3pa60TKv| anropuTtMoB peweHns 3agady co CINOXHOW OpFaHMSaLlMeVI JNaHHbIX.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

aHannM3npoBaTtb CJIOKHOCTb BbIMONMHEHNA OCHOBHbIX OI'IGpB.LI,I/II7I ONa OaHHbIX CTPYKTYpP, CNOXHOCTb peleHns 3an0a4vm B
3aBUCUMOCTHN OT Bbl6paHHOI7I CTPYKTYpPbI AaHHbIX, NPUMEHATb NONy4eHHble 3HAHUA Ha NpakTuke.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.01 OucumnavHbl (Mogynum)" OCHOBHOW NPOgIECCUOHANTbHON
obpaszoBatenbHoii nporpammel 01.04.02 "MpuknagHas mateMatika u nHdopmatka (AHann3 faHHbIX U ero
NPUNOXEHMS)" N OTHOCUTCS K BAPUATUBHOW YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4ETHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb OUCLIMIMNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 56 4aca(oB), B TOM Yucie nekuun - 28 yaca(oB), npakTuyeckune 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 28 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 52 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIUHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPUPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos un BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOBYNI0)

am PAEKTPOHHBH
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumunivHbl / MX TPYAO0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekunm 3aHATUSA paboTbl
Tema 1. Monenu BblHUCNEHWUIA,
1. anropuTMbl U CNOXHOCTb. 1 2 0 2 4
5 Tema 2. A6CTpaKTHbIE TUMbI OAHHbIX 1 > 0 5 5

" |[v cTPYKTYpPBI AAHHBIX
Tema 3. 3agaya copTMPOBKM.

3. [MpocTenwune anropnt™bl. HUXHAS 1 2 0 2 4
oueHka.

4. [Tema 4. CopTmpoBKa CNUSHUEM. 1 2 0 2 4
Tema 5. CnusiHne oByx

5. [ynopsnoyeHHbIx 1 2 0 2 4
nocnenoBaTenibHOCTEN.

6. [Tema 6. boicTpas copTuposka. 1 2 0 2 4
Tewma 7. [NopsagkoBble CTATUCTUKN.

7. |HaxoxaeHve k-ro MMHMManbHoro 1 2 0 2 4
3neMeHTa.
Tema 8. Ctek 1 ovepenp.

8 Vcnonb3oBaHne pasnunyHbIX CTPYKTYP 1 5 0 5 4

" |@aHHbIX Ans ux peanusaumu.

Tema 9. CamoopraHuayolwmnecs

9. CTPYKTYPbl AaHHbIX. 1 2 0 2 4

10.[Tema 10. OepeBbs novcka. 1 2 0 2 4

11.[Tema 11. IMproputeTHble o4yepean. 1 2 0 2 2
Tema 12. Cnneaemble ovepenm c

12. npvopuTeTamu. 1 2 0 2 4

13.[Tema 13. [ekapToBbl fepeBbs. 1 2 0 2 4

14.|Tema 14. Xew-tabnmupl. 1 2 0 2 4
Ntoro 28 0 28 52

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)
Tema 1. Mopoenu BbIMUCNEHUIA, aNTOPUTMbI U CITOXHOCTb.

Tesunc Yepua, Mogeny BbIMMCNEHWUA U CNOXHOCTb anropntmMoB. OCHOBHbIE CIIOXHOCTHbIE PECYPChI: BPEMS, MaMATb.
MoHATME BEPXHMX N HUXHMX OLEeHOK. CNOXHOCTb B CPEAHEM, CIOXHOCTb B XyJLWeM Cinyyae (Ha npuMepe 3anaym
COPTUPOBKK). HNXHAS oueHKa 3a8a4m cCOpTUPOBKY. [MOHSATHE aMOPTU3NPOBAHHON (YHETHOI) CNOXHOCTW anropuTMOB.
[Ba MeTona Nony4YeHns OLEHOK YHeTHON CROXHOCTU. OLeHKa y4eTHOM CNOXHOCTU NS CTPYKTYPbl AaHHbIX ABOUYHbINA
CYeTYMK 1 MaccrBa NepeMeHHoro pasmepa.

Tema 2. AGCTpaKkTHbIe TUMbI JaHHbIX U CTPYKTYPbl OaHHbIX

ABCTpaKTHbIE TVMbI JAHHBIX: MX OCHOBHbIE FPYMMbl, OCHOBHbIE onepauun. CTPyKTypbl AaHHbIX Kak crocob peanusauum
abCTpakTHBIX TUMOB AaHHbIX. BrvsiHne BbiGopa CTPYKTYpbl JaHHbLIX Ans peanu3auny abCTpakTHbIX TUMOB AaHHbIX Ha
CNOXHOCTb BbINOIHEHMS OCHOBHbIX onepauuii. Mpumepbl. CpeacTea A36IKOB NPOrPaMMUPOBaHNS 1S peanv3auum
abCTPaKTHBIX TUMOB AaHHBbIX.

Tema 3. 3apaua copTupoBku. MpocTtenume anroputmbl. HNXHSAS oLeHKa.

3apada coptupoeku. CBOMCTBA aNirOPUTMOB COPTUPOBKU: CIOXHOCTb , CTabWIbHOCTb, UCMONIb30BaAHWE OOMONHUTENIbHOM
namsTh, BO3MOXHOCTb UCMONb30BaHNS ONsl BHEWHEeN namMsaT. PasnnyHbie anropyuTMbl COPTUPOBKM 1 UX CPABHUTESbHBbI
aHanus. [1okasaTenbCTBO HUXHEN OLEHKN ON1s anropuTMOB COPTUPOBKM, OCHOBAHHBIX HA CPaBHEHWUW Nap 3/1IEMEHTOB.

Tema 4. CopTpOBKa CIMAHNEM.

O PEKTNBHBIE anropuUTMbl COPTUPOBKM. COPTUPOBKA CNMSIHUEM. PEKYPCUBHAS U HEPEKYPCUBHAS peanu3auns
COPTVPOBKU CNMsSIHUEM. AHaNN3, BPEMEHHAS CMOXHOCTb 1 CIOXHOCTb Mo namsat. OCHOBHas NpoLenypa COPTUPOBKY
cnvsiHieM - npouegpypa Merge. OKOHOMUS NamsTi NP BbINONHEHU NPOLLeAypbl CNNSHUS. BHeWHsIs copTupoBka
cnvsiHieM. AHanM3 1 CNOXHOCTb.

Tema 5. CnnsiHne pBYyX ynopsinoYeHHbIX NocnenoBareibHOCTeMN.
CnusiHne 6e3 ncnonb3oBaHWs OONONHUTENbHON NaMatn. ONTUManbHOE CANSAHNE HECKONbKUX YNOPSO0YEHHbIX
nocneposaTeNnbHOCTElN PasnnyHon AnnHbl. CBA3b C ONTUMAaNbHbIM KogMpoBaHueM. OnTuManbHoe CAnsaHWe OByX

yrnopsAoYEHHbIX NOCNen0BaTENbHOCTEN pasnnyHoi annHbl. Anroputm Finger_Search n ero ncnonb3osaHve ons sagaym
CNNSHMUS.
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Tewma 6. BbicTpasi copTMpoBKa.

AnropwuTM b6bicTpoit copTpoBkM Quick _Sort. [lBa pasnunyHbix anroputma Partition. [eTepMuHUpoBaHHbI BbIGOP
OMOPHOro aneMeHTa ans npouenypbl Partition: pasnuuHble cnocobbl, nx aHanua. MNpuMepsbl HeyaauHoro Beibopa
OMOPHBIX 3NEMEHTOB. BeposaTHOCTHbIM BbIBOP OMOPHOro anemMeHTa Ans npouepypsl Partition, aHanna. CnoxHocTb
Quick-Sort B xyawem 1 cpegHeM cnyyasax. IKOHOMUS CTEKOBON NamsATn gng anroputma Quick_Sort.

Tema 7. NMopsaakoBble cTaTUCTUKU. HaxoxoeHue K-ro MUHUManbHOro aneMeHTa.

MopsiakoBble CTAaTUCTMKK. 3apada HaxoXAEHUS K-ro MUHUManbHOro aneMeHTa. BeposSITHOCTHBIM anropyTM, ero aHanus.
CrnoxHOCTb B CPefHEM, CNOXHOCTb B Xy[LWEM ClyYae ¢ [okasatenbcTBoM. CBs3b ¢ anropuTMoM BbiCTPOI COPTUPOBKM.
CnoxHocTb B cpenHeM. [leTepMUHUPOBAHHbIA anropuTM, ero peannsaums, ero aHanm3 v CNoXHOCTb.

Tema 8. Ctek u ouepenb. icnonb3oBaHue pa3nNyHbIX CTPYKTYP AaHHbIX A1l UX peanusauuu.

ABCTpakTHbIE TWMbI JAHHBIX - CTEK 1 04epedb. Cnocobbl peanuaaunmn cTeka u O4epeamn Ha OCHOBE PasfvyHbIX CTPYKTYP
LaHHbIX: peanu3aums npu NoOMoLLM Maccrea, Npyu NoMoLLM cnvcka, rmbpuaHblii cnocob peanmaaumm cTeka HO OCHOBE
6nouyHoro cnvcka. CpaBHUTENbHbBIA CNOXHOCTHO aHanu3 BbINMOMHEHWS Onepauuii HaL CTEKOM U 04epenbio 4N KaX.4oro
cnocoba peanusauun. PacwmpeHre nHtepdoerica ons cteka ons creka u ouepenn.

Tema 9. CamoopraHusyowWmnecs CTPYKTypbl AaHHbIX.

CamoopraHuaytowmecs CTPYKTypbl AaHHbIX. PasnnyHble cTpaTerum gns camoopraHm3aumm, x CpaBHeHme.
CamoopraHusytowmecs cnucku. CtpaTternm paboTbl ¢ CAaMOOPraHU3YIOWMMUCS CMIMCKaMM B PEXMME OHMAWH 1 ochnaiiH,
CpaBHUTENbHbIA aHanu3. NoHATMEe KOHKYPEHTHOro aHanmaa. KoHKypeHTHbI aHanma gns ctparterum move-to-first ¢
[,0Ka3aTenbCTBOM.

Tema 10. OepeBbsi noncka.

Lepebs noncka. OCHOBHblE onepaumm 1 CROXHOCTb. [oHATME onTMManbHOro Aepesa novcka. lNMpumepbl ONTUManbHbIX
LepPeEBbEB Movcka U 060CHOBaHMWE, 3a CHET YErO MOXET NOLAEPXMUBATLCS ONTUMANbHOCTb. KpacHo-4epHble LepeBbs.
OcHOBHble onepaunm 1 CAOXHOCTb (MCTUHHAS u ydeTHas). ABJ1-gepeBbs, OCHOBHblE onepauun U CAOXHOCTb. 18.
Splay-nepesbs Kak npuMep CaMoopraHU3yLWNXCSA CTPYKTYP AaHHbIX

Tema 11. MpuroputeTHbie oyepeau.

MpuopuTeTHble odepenn. OcHoBHble onepauun. Cnocobbl peanvsaunmn NPUOPUTETHON oYepean Ha OCHOBE PasfNYHbIX
CTPYKTYpP AaHHbIX. CpaBHUTENbHbIN CNIOXHOCTHON aHanmna.

BuHapHble Kyun kak cneunanbHbIi BUA NPUOPUTETHBIX o4epeneit. Peannsauus, OCHOBHbIE OnepaLun 1 CIOXHOCTb.
OcHoBHbIE onepaumny Jist Kyd, UX CNOXHOCTHOW aHanma. [ocTpoeHne BUHAPHOMR Kyyu.

CopTupoBska ky4eit Heap-Sort. AHanns, cnoxHocTb. $k$-nuHble Kydn. AHanms, cnoXHoOCTb, MpUMepbl UICNONb30BaHUS.

Tema 12. CnmBaeMmblie oyepenu ¢ npuopureTamm.

CnuBaemble oyepean ¢ npuoputeTamm. Jleeaukue Ky4n. OCHOBHbIE onepaumnu, X peannaaumsi, aHanmsa u CNoXHOCTb.
CamoopraHuayowmecs CTpyKTypbl JaHHbIX: Kocble Ky4n. OCHOBHbIE onepauunn, UX peannaauus, aHanma U CNoXHOCTb C
[IokasatenbcTeoM. CnmBaemble odepenmn ¢ npmoputetaMmu. Cnocobbl peanmaaumnst Kyd Bo BHeWHen namsaTi. AHanms u
CNOXHOCTb.

Tema 13. lekapToBbl AepeBbs.

LekapToBbl AepeBbs U oy4n (treaps). Cnocobbl NOCTPOEHNS fekaTpoBa fepeBa. ANropuUTM NOCTPOEHUS NeKapToBa
JepeBa 3a NMHeNHoe BpeMsi ¢ fokasaTtenbcTBoMio OCHOBHbIE Onepaumy Han 0eKapTOBbIMU AePEeBbsMU, UX peanu3auus,
aHanMa v cnoxHocTb. OueHKa BbICOThI AekapToBa AepeBa. [TpuMepbl MCNONb30BaHUS LEeKapTOBbIX NePEBbEB.

Tema 14. Xelu-tabnumubl.

Xew-Tabnumubl 1 cnocobbl nx peannsaumun. OCHOBHbIE onepauun ans xew-tabnuu. MNoHsTME NPSIMOiA, KOCBEHHOW,
OTKpbITOM agpecaunn. CpaBHUTENbHbI @aHaNM3 U CNOXHOCTb. MOHATUE XewW-cpyHKLMMW, NPUMEPDI XeL-GYHKLNA.
MoHsTME KONNM3nK 1 pasnuyHble cnocobbl Ux paspelleHunst. NMoHATVE YHUBEPCANBbHOrO CEMENCTBA XeL-(PYHKLIMA,
NpUMepbI.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMxcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMNMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHO AesaTenbHOCTH No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHucTepcTea obpasoBaHust U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)
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Mporpamma aucumnnvHbl "ANropuUTMbI U CTPYKTYPBI AaHHbIX noucka"; 01.04.02 "MpuknagHas matematvka v nHgopmartmnka".

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

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

ANropuTMbl NPOrPaMMUPOBaHNS U CTPYKTYpPbI AaHHbIX (YHuBepcuter MTMO) -
https://openedu.ru/course/ITMOUniversity/PADS/

AnropuTmsl, 4acTb | (MprHcTOHCKMI yHMBEpcuTeT) - https://www.coursera.org/learn/algorithms-part1

CTPYKTYpbl AaHHbIX (HaumoHanbHbIA uccnenoBaTenbCckuii yHusepcumTeT "Boicluas wkona aKoHOMUKKN") -
https://www.coursera.org/learn/data-structures

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbLIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam oby4eHus Mo JUcUMnivHe (Mooynio);

- KPUTEPVMN OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CPencTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMble K 0ecTBUSM 00ydatowmxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HE06XO0AMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOLoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypsl.
NutepaTypa MOXeT ObiTb BOCTYMHA 0By4aloWwmuMcs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX M3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C Npasunamy nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIR yHMBepCUTeT". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA GMONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBOHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAaHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIUHBI (MOAYIIS)

ANropuTMbl 1 CTPYKTYpPbl AaHHbIX - https://www.lektorium.tv/course/22823
Bupeonekunun kypca Anroputmbl 1 CTPYKTYpbl faHHbIX - https://yandexdataschool.ru/edu-process/courses/algorithms

KomaHpa Microsoft Teams "AnroputMbl U CTPYKTYpPbl AaHHbIX nomcka" -
https://teams.microsoft.com/l/team/19%3a1bf0e7fbb6384dc9b031d4dcdd3f8673%40thread.tacv2/conversations?groupld=664f0

OCHOBHbIE CTPYKTYPbl AAaHHBIX 1 anropuTMbI -
http://codenamecrud.ru/ruby-programming/common-data-structures-and-algorithms

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

CrpaHnua 6 13 11.




Mporpamma aucumnnvHbl "ANropuUTMbI U CTPYKTYPBI AaHHbIX noucka"; 01.04.02 "MpuknagHas matematvka v nHgopmartmnka".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekumm Peanusauusa naHHoW OUCUMNINHBI NpeanonaraeT Kak 04Hyto, Tak Y AUCTAHLIMOHHYIO OOPMbI
obyyeHus. NaydeHne kypca 'AnropuTMbl U CTPYKTYPbI OaHHbIX MOMCKA' UMEEeT CBOei Lenbio natb
CTy[eHTaM CUCTEeMaTN3NpPOBaHHOE NPenCcTaB/ieHNe O CYLECTBYIOWNX CTPYKTYpax AaHHbIX,
OPVEHTUPOBAHHBIX Ha 3aa4y Nnoucka 1 UCMonb3yWMXCS B anroputMax ons peleHns anad
IMCKPETHOM MaTeMaTukn, 06 oLEeHKax apPEeKTUBHOCTY BbIMONIHEHUSI OCHOBHbLIX onepauuii. OgHon 13
OCHOBHbIX 3a4a4 Kypca siBNsieTcsl u3y4eHne cnocoboB npeacTasBneHns CTPYKTYP AaHHbIX, UX
NPUMEHEHWe 1 CPaBHUTENbHbLIN aHanM3 Npu pelleHn PasnnMyHoro poaa 3anay, 03HakoMneHue
CTYOEHTOB C (DyHIaMeHTaNbHbIMX anropuTMamy 06paboTKM OaHHbIX (3a4ada noucka, CoOpTUPOBKaA,
anropuTMbl Ha rpadoax), CpaBHUTENbHbIA aHan3 anropuTMOB pelleHnsl aTUX 3aaady. Kpome Toro, B
paMkax Kypca npegrosnaraetcs NpoBefeHne NpakTUYeckmx 3aHATUR, Ha KOTOPbIX MPOVU3BOANTCS
oTpaboTka NPaKTUYeCKMX HaBbIKOB B 06/1aCTM MPOrpaMMMpPOBaHmsl, NO3BONSIIOWMNX Ha TBOPYECKOM
YPOBHE NMPUMEHSITb 3cpPEKTUBHBIE METOAbl PelleHNs 3aad, BKoYaowmx B cebs aHanvs 3amnad,
BbIGOP NoaxoAsiel CTPYKTYPbl AaHHbIX, peanv3aumio NoCTPOEHHOro anropnutMa Ha 0AHOM U3 A3bIKOB
NporpamMMMpoBaHus.

3T0 MOXeT BbITb YCMElHbIM TONILKO MPU YCNOBUM NMPaBUNbHON opraHn3auun paboTbl Ha KaxX10M
aTtane y4ebHOro npouecca: Ha Nekuusix, Ha nabopaTopHbIX 3aHATUSX, NMPW NOArOTOBKE K 3aHATUSIM 1
3a4eTy, NPV BbIMNOHEHNUM NPAKTUYECKUX 3a0a4 U KOHTPONbHbIX paboT, Mpu caMocToSITENIbHOM
N3y4eHUN OTOEeNbHbIX pasnenos.

JIeKUMOHHbIE 3aHATUS:

Ha nepBOM NeKLUMOHHOM 3aHSTUM N0 AaHHOM y4ebHON AncUMnInHe HeobxoAMMO 03HaKOMUTb
CTYOEHTOB C CofepXaHUeM Kypca, packpbiTb MECTO U PO/b ANCLMMNNHBI B COBPEMEHHOM
NporpaMMMpoBaHnm, ee NpPaKTMYeckoe 3Ha4eHne, NPOoaHOHCMPOBAaTb OCHOBHLIE pasaernbl Kypea,
NOPSAOK €ro U3y4eHus, N3N0XUTb OCHOBHbIE TPeboBaHMS, KOTOPbIE [0MXKHbI ObiTh BbIMNONHEHbI
CTYOEHTOM ONs NMONOXMTENbHOW aTTecTaumm no AaHHOMY Kypcy, LOBECTU 10 CTyAeHTOB TpeboBaHus K
3HaHWUIO NpeaMeTa, OTBETUTbL Ha Bonpockl. Kaxnoe NekuMoHHoe 3aHATVe crnedyeT HadvMHaTh ¢
KpaTKOro HanoMyHaHUs 0 TOM, YTO paccMaTpuBanoch B Npeablayllen nekuum, npu aTom
peKoMeHOyeTCsl MPOBECTN YCTHbIA ONPOC MO U3y4eHHOMy MaTepuany. anaraemsblii Ha nekumm
TeopeTnyecknii Matepuan HeobxoaMMo NOAKPENNSATb NPAKTUYECKUMI NpUMepamMm 1 3aaadami,
3aKpennsoWnMn NpaBunbHoe NoHMMaHue Teopun. Heo6xoauMo 3a0CTPSTb BHUMAHUE CTYEHTOB Ha
BOMPOCAax CNOXHOCTW peannaauun anroputMoB 1 BbINONHEHNS OCHOBHbLIX onepauuii ans CTpykTyp
IaHHbIX. Heobxoaumo obcyxaaThb, Kak MEHSIETCS CNOXHOCTb peanvaaunm anropyutma ans peleHns
PasnnyHbIX 3a[1a4 B 3aBUCUMOCTU OT UCMONb3YEMbIX CTPYKTYP AaHHbIX. B KoHUe nekummn Heobxoanmo
OTBETUTb Ha BO3HMKaloLWMe BOnpochkl. [1one3Ho MHULMMPOBATL ANCKYCCUM MO paccMaTpuBaeMbiM
BOMPOCAaM, C LiefIblo MPUYYMTb CTYOAEHTOB KPUTMYECKM OTHOCUTbLCS K MpoLeccy pas3padoTku
anropvTMa U BbIGOPY CTPYKTYP OaHHbIX ONs ero peanvsaumu. MonesHo 3aBectu paboyyto TeTpamb
INS y4eTa NocelaeMoCcTy 3aHATUIA CTYAEHTaMN 1 1X aKTUBHOCTU HA 3aHATUSIX B COOTBETCTBYIOWMX
6annax.

AEKTPOHHBH
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Mporpamma aucumnnvHbl "ANropuUTMbI U CTPYKTYPBI AaHHbIX noucka"; 01.04.02 "MpuknagHas matematvka v nHgopmartmnka".

Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| Peanvaauns naHHoON OMCUMNAVHEI NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLMOHHYIO GOOPMbl

paboTbl 00y4eHus. B Havane nabopatopHOro 3aHATVSI HEOBXOAMMO HAaNMOMHUTbL OCHOBHbIE MOHATUS U
TEOpEeTNYecKre pesynbTathl, a Takxe NPOAEMOHCTPUPOBATb NOAX0Ab! K PEWEHMIO NPaKTUYECKMX
3apad. Cnegyet NpeafioXuTtb BEICTYMUTE C PEIEHUEM TEM CTyLEeHTaM, KOTOpbIE MO TEM UW UHbBIM
MpUYMHaM NPOMYCTUNN NEKLUMOHHOE 3aHSATME UK NPOSIBASIIOT NaccuBHOCTb. LlenecoobpasHo B xone
06CyXOeHUs pelleHns 3a0a4m 3aaaBsath BbICTYNAOWMM U ayIMTOPUN OOMONHUTENbHbIE U
YTOYHSIOWME BOMPOCHI C LieNbi0 BbISICHEHWS YPOBHS YCBOEHMUSI TEOPETUHECKUX aCMekToB
06cyxnaemblx Npobnem. MoowpsaTe BEICTYNNIEHUS C MeCcTa B BUAE KPaTKMX LOMOMHEHWUI 1 BOMPOCOB K
BbICTyMatowmm 1 npenoaasarento. [onesHo NPoBOLMTb rPYNMOBbLIE U MHAWBUAYANbHbIE KOHCYbTaLum
CTYLeHTOB MO BOMPOCAaM, BO3HVKAIOWMM Y CTYLEHTOB B X0[€ X NOATOTOBKU K TEKYLLEN 1
MPOMEXYTOYHOI aTTecTaumm no y4ebHom JucumnivHe, pEKOMEHL0BaTb B NMOMOLUb y4ebHble 1 apyrue
MaTtepuarsbl, a TakXe CrpaBoyHyto nuTepatypy. B pamkax kypca npeaycMOTPEHO BbIMONHEHWE
NpakTUYeCcKMxX 3aaHunii, CBA3aHHbIX C PEWEHNeM 3aaa4 ANCKPeTHO MatemaTtuku. Llenbio
BbIMO/IHEHNS NPAaKTUYECKNX 3afaHNi SBNSIETCS 3aKPenneHne TeOPeTNIEeCKNX 3HaHNM, Noy4eHHbIX Ha
NEeKLMSIX U B XOLe CaMOCTOSITENIbHOrO M3y4YeHUsl MaTeprana, otTpaboTka HaBbIKOB MPUMEHEHMS
TEOPETUYECKMX 3HaHWI Ha NpakTrke. MNpwy BEINONHEHUW 3a4aHWIA CTYAEHT LONXEH OCO3HAHHO U
KPUTUYECKN NMOLONTM K BbIGOPY anroputMa, NoAxoasllen CTPYKTypbl AaHHbIX, Peanv3oBaTth anroputm
Ha O4HOM 13 S13bIKOB NPOrPaMMUPOBaHKSl, MPOTECTMPOBATL MPOrPamMMy Ha PasNNYHbIX BXOAHbIX
LaHHbIX, yoenue ocoboe BHMaHWe NoAroTOBKE TECTOB, CMOCOOHbIX BbISBUTb BO3MOXHbIE HELOYETHI
Kak anropuTMUYecKoro xapakTepa, Tak 1 CBsSi3aHHbIe C NMPOrpaMMHOl peanvaauuein anroputma.
BbinonHeHHble 3a8aHns LOMXHbI ObITh CAaHbl NPenogaBatento ¢ NoApo6HbIM YCTHLIM 0B bACHEHUEM,
KakuM UMeHHO 06pa3om Npon3Boamncs BoiGOp anroprutma 1 Noaxonsilein CTPyKTypbl AaHHbIX, Kakue
ellue BapuaHTbl CTPYKTYP AaHHbIX ObiI0 BO3MOXHO MCMONb30BaTh A/s AaHHOW 3a4a4u 1 C y4eToM
Kakux coobpaxeHuii ObiNo 0TAaHO NpeanoYTeHre BbibpaHHOW CTYAEHTOM CTPYKTYpe OaHHbIX.
CTYLEHT [OMXEH OLEHUTb CIIOXHOCTb NMOCTPOEHHOIO UM anroputMa u 06 bSCHUTb, KAKUM MMEHHO
006pa3oM JaHHasi OLEeHKa CMOXHOCTU UM MonyyeHa. Takol NoAxon Npu3BaH HayduTb CTyneHTa
KPUTUYECKN NMOOXOANTL K CBOEe paboTe, K BoIBpaHHOMY M PELEHIO, C y4ETOM BO3MOXHbIX
CYLWECTBYIOWYX aNbTepHATUB, HAYy4YMTb apryMEeHTNPOBaTb CBOW BbIBOP. BbIMONHEHNE NpaKTUHecKnx
3a4aHunin HanpaBneHo Ha paclMpeHne Kpyro3opa CTyNeHTa, NOCKO/bKY OH [LOMKEH 03HAaKOMUTLCS C
BO3MOXHbIMM criocobamu pelweHns npobnemsl, ¢ 60MbWKM CNEKTPOM 3a4a4 AUCKPETHOW MaTteMaTukm,
yMeTb 3awmilaTb BbiGpaHHylo TOYKY 3peHus.

camocTos- | [penogaBatenb opraHW3yeT caMoCTOSTENbHYI0 paboTy CTyAEHTOB, OTMeYas BONPOCHI, KOTOpble
TenbHas LOMXHbI BbITb N3Yy4YeHbl CaMOCTOATENBHO, Y PEKOMEHIYS NUTEPaTYPHbIE UCTOYHMKK. Ha
pabota nabopaTtopHbIX 3aHATUSIX NpenoaaBaTenb, ANs 3aKPENNEHUs Y CTYAEHTOB NOMYyYEHHbIX 3HAHWIA,
npenLnaraet nns CaMoCTOATENBHOIO BbINONHEHNS YIPAXHEHUS aHANOrMYHblE TEM, KOTOpble Bbinu
paccMOTpeHbl paHee Ha 3aHATMK. Takxe ANs CaMOCTOSTENbHOrO peleHns npeanaraercs:
[l0Ka3aTeNbCTBO HEKOTOPbIX YACTHBIX YTBEPXKAEHMIA, 4TO cnocobcTByeT 6onee rnybokoMy NOHUMAHWIO
13y4aeMoii TeMbl 1 Pa3BUTUIO aBCTPAKTHOMO MbILWIEHUS, @ TAKXKE BbIMOMHEHNE NPAKTUHECKMX
3a4aHunii, KOTopble CTYLEHT JOMKEH cAaTbh NpenonasaTento Ha nabopaTopHOM 3aHATUU. PeweHne
npakTUYecknx 3aay NpedycMaTprBaeT CUCTEMATMYECKYIO CAMOCTOSTENbHYIO paboTy CTyAEeHTOB HAL
LOMOMHUTENbHBIMY MaTepuranammu; pasBuTMe HaBbIKOB CAMOKOHTPONS, CNOCOBCTBYIOLLMX
MHTEHcUdUKaumm yuebHoro npouecca. MsyyeHne nekUMoHHOro Matepmana no KOHCHEKTY Nekuui
TakXe OOIXHO CONPOBOXAATbCA N3yYEeHNEM PEKOMEHOYEeMON nuTepaTypbl, OCHOBHOW v
nononHuTenbHoin. OCHOBHOW LiENbo OpraHnM3auumn caMocTOSTENbHOW paboThbl CTYAEHTOB SBASETCA
cucTematmaaumns 1 akTmeuaauns 3HaHWn, NONyYEHHbIX UMW Ha NEKUMSX 1 B NPOLIECCe MOArOTOBKU K
nabopatopHbIM 3aHATUAM. CTyoeHTaM cnedyet CTPEMUTLCS K akTMBU3aLMU 3HAHWIA Ha 3aHATUSX 1 MO
Lpyrum obliemMatemMaTyeckmm AUCLUMINHAM.
Taknm obpasom, camocTosTenbHas paboTta no M3y4YeHUo Kypca npeanonaraeT BHeay LUTOPHYHO
paboTy, BKOYaOLWY!HO:
1. BbinonHeHve ynpaxHeHWn, 0OCTaBNEHHbIX Ha AOM.
2. N3yyeHne BONPOCOB, OCTABNEHHbIX HA CAMOCTOSITENbHOE U3YHeHMe.
3. MNoAaroToBKy K 9K3aMeHy.
STanbl NOArOTOBKM K NabopaTopHbIM 3aHSATUSIM:
1. lMpocmoTp 3anncer NeKUMOHHOro Kypca.
2. CocTaBneHune pesioMe NPoYMTaHHON rnasbl COOTBETCTBYIOWErO pa3aena peKoMeHaoyeMoro
TEOPETUYECKOrO UCTOYHMKA NK y4eBHMKa.
3. BbinonHeHne 3agaHnii N0 TEME U UX KOMMEHTMPOBAHNME.
Oco60 BaxHbIM 3TAMNOM SBASIETCS PE3OME NMPOYUTAHHOrO TEOPETUYECKOrO UCTOYHKKA, TaK KakK 3TO
ABNSAETCA BAXHbIM YCIIOBUEM MOLTOTOBKU K 3K3aMEHY.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

rlpVI NnoAroToBKe K 3K3aMeHy ocoboe BHMMaHMe OONMXHO yaoenaTbCd cuncreMatmn3daunm noyyveHHbIX

3HaHWM. I'Ip|/| NnoAroToBke peKkoMeHOoyeTCs BOCNO/Ib30BaTbCA KOHCNEKTaMun Nnexkuun n Takxe
nMTepaTyp0|7| M3 cnucka OCHOBHOWM 1 OOMNOMHUTENbHOW nmteparypbl. BosHukatowme BOMPOCHI,

0COBEHHO Mo TemaMm, BbIHOCMMbIM Ha CaMOCTOATENIbHOE U3y4YeHne, peKoMeHoyeTCA 060y)K,D,aTb Ha

KOHCYNnbTaLKMAX.

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)
MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
crneyowme 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 v npuHTEp ANS pacneyvyarky pas3naroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 30,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeToabl 1 TeXHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMKN 0By4YaloWwmMMICs MHBANMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -

ayaonanbHO;

- NPUMEeHeHne NporpamMmMmHbLIX CpencTs, obecneyvnBarolLMX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHVII7I, popmMmpyeMbIx
OUCUMMNIINHON, 3a CYET albTepHaTUBHbIX CI'IOCO6OB, B TOM 4ucne BUpTyalnbHbIX na6opaTopv||7| N CUMYNALUNOHHbBIX

TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro

KOHTPONA;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| MnHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA

300POBbS OOPM MPOMEXYTOYHON aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NPOLOMKXUTENBHOCTUA UX CAAYM:

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

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

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

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 01.04.02
"MpuknagHaa matematnka n nHgopmatuka" n Marnctepckor nporpamMme "AHanna AaHHbIX Y ero NpUnoxXxeHns".
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HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodpunb NOAroTOBKM: AHANN3 OAHHBIX U €ro NPUAOXEHNS
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
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ISBN 978-5-94074-584-6 - TekcT : anekTpoHHbiii // OBC 'KoHcynbTaHT ctyneHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785940745846.html (gata obpaueHus: 12.05.2020). - Pexum pocTyna: no
noanucke.

2. Tiokaues, H. A. C#. AnroputMbl u CTPYKTYpbI AaHHbIX: y4ebHoe nocobue / H. A. Tiokayes, B. I'. XnebocTtpoes. - 3-e
nag., crep. - Cankt-MNeTtepbypr: JlaHb, 2018. - 232 c. - ISBN 978-5-8114-2566-2. - TeKkCT : 9aNeKTPOHHbIA // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/104961 (nata obpaueHms: 12.05.2020). -
Pexum poctyna: ons aBTopu3a. nonb3oBaTenei.

3. Llapés P.1O., Anroputmbl 1 cTpykTypbl faHHbix (CDIO): yuebHuk / Llapés P.1O. - KpacHospck: Crnbupckuia
doenepanbHbii yHuBepcuteT, 2016. - 204 c. - ISBN 978-5-7638-3388-1 - TekcT : anekTpoHHbIl // OBC 'KoHeynbTaHT
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https://znanium.com/catalog/product/550333 (nata obpatweHus: 12.05.2020). - Pexum gocTtyna : no noanucke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpomnb noaroTosku: AHanM3 AaHHbIX U ero NPUNOXeHUs

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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