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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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Mporpammy oucumnnuHel paspaboTan(a)(y) 3amMecTUTenb OMPEKTopa Nno Hay4yHow aesitenbHocTu aiHyTaonHoa A.d.
(OnpekTtopat NHctutyta BM 1t T, IHCTUTYT BLIYUCAUTENBHOW MATEMaTUK1N N MHOPMALIMOHHBIX TEXHONOIMI),
Aida.Gainutdinova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
OK-1 CNOCOBHOCTb K aBCTPAKTHOMY MbILWNEHWIO, aHANN3Y, CUHTE3Y
OoK-2 rOTOBHOCTb [eNCTBOBaTb B HECTAHAAPTHLIX CUTYaLMAX, HECTU COLMATbHYIO U
3TUYECKYIO OTBETCTBEHHOCTb 3a MPUHSTbIE PEelleHNns
OK-3 rOTOBHOCTb K CaMopasBuUTUO, camopeanuaaunn, Cnonb3oBaHNIO TBOPHECKOro
noteHumnana
Orik-4 CMOCOBHOCTBIO MCMONb30BaTh U NPUMEHSATL YrybneHHbIe 3HaHNS B 06nacTu

ﬂpMKﬂa,ﬂ,HOVI mMaTemMaTukm U MHgoopMaTUKn

MK-11 CNocoBHOCTbIO padpabaTbiBaTb aHANMTUYECKUE 0630Pbl COCTOSIHMS obnacTu
NPVKNaaHoV MaTeMaTuK U MHEPOPMALIMOHHbIX TEXHONOT WA

MK-2 CNOCOBHOCThIO pa3pa6aTb|BaTb KOHUenTyalibHble 1 TeopeTndeckmne moanenmn
pewaemMbiX Hay4HbIX npo6neM n 3anad

MnK-3 CnocoBbHOCTbIO yrny6neHHoro aHanmaa npobnem, NocTaHoBKM 1 060CHOBaHUS 3a4ay
Hay4yHOM N NPOEKTHO-TEXHONOrMYECKON AEATENBHOCTU

MK-4 CNOCOBHOCThIO pa3pa6aTb|BaTb KOHUenTyalibHble 1 TeopeTndeckmne moanenum
pewaembix 3anad I'IpOGKTHOI7I n I'IpOI/I3BO,D,CTBeHHO-TGXHOJ'IOFI/IHGCKOVI neAaTenbHOCTU

MK-5 CMOCOBHOCTBIO YNPaBNsTb NPOEKTAMU, MNAHUPOBATL HAYYHO-NCCNE0BATENBCKYIO
esTENbHOCTb, aHANU3MPOBaThL PUCKW, YNPaBNsSTb KOMaHLOW NpoekTa

MNK-6 CNOCOBHOCTbLIO OPraHM30BbLIBATb NPOLIECChl KOPNOPaTUBHOrO 00Y4YEHWs Ha OCHOBE
TEeXHONOrnii N PasBUTUS KOPNOPaTUBHbIX 6a3 3HAHNIA

MnK-7 CnocobHOCTbIO paspabaTbiBaTb U ONTUMU3NPOBATL OU3HEC-MNAHDI
Hay4YHO-NPVKNaLHbIX MPOEKTOB

MnK-9 CMOCOBHOCTBIO K NMPenofaBaHnio MaTeMaTMyeckux AUCLUMMINH U MHAPOPMATVKN B
06pasoBatesbHbIX OpraHn3aumnsix OCHOBHOrO 0bLero, cpeaHero obuero, cpeaHero
NPOgECCMOHANBHOIO 1 BbICILEro 06pa3oBaHns

Obyyatolmincs, 0OCBOMBLUNIA AUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

- OCHOBHbIE CTPYKTYpPbl OaHHbIX, ANHAMWYECKNE CTPYKTYPbl OaHHbIX;

- cnocobbl OLEHKM CMOXHOCTU anropuTMoB, cnocobbl CPaBHUTENBHOMO CNOXHOCTHOrO aHanmaa pasnnyHbix crnocobos
peanusauum anropmutma.

JlonxeH ymeTb:

- pa3brBaTh CNOXHYO 3a0aqy Ha COCTaBHbIE YacTW, aHaNN3MPOBaTh CBS3U MEXay PasfMyHbIMU 4acTsMu,
MCMonb30BaTbh 06 bEKTHO-OPUEHTUPOBAHHDIN NOOXOL;

JonxeH BnaneTb:

- HaBblkaMi aHanm3a acMMnToTUYeCKOoro noseneHnsa pasnnydHblx prHKLI,I/II7I;

- HaBblkamMu apPEeKTUBHOM peanuaaunmn 3aaay, Tpebyowmx co3aaHns CNoXHbIX CTPYKTYP OaHHbIX, YMEHUEM
peann3oBatb anropuTMbl nepebopa;

- YMEHVEM CTPOUTb 3PIEKTUBHBIE ANrOPUTMbI 06paBOTKM Pa3NNYHBIX CTPYKTYP AAHHbIX;
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- YMEHVEM NPOBOLAMUTL CPABHUTENbHBIA aHaNN3 U OLEHKY 900CPEeKTUBHOCTY BbIOPaHHBIX anropyTMOB MPU PELIEHNN
KOHKPETHbIX 3a4ay;

- YMEHVEM 1 HaBbIkaMy pa3paboTky anropuTMOB PELLEHUS 3aa4a4 CO CNOXHON opraHm3auneli AaHHbIX.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

aHanM3npoBaTb CNOXHOCTb PELIEHNS 334241 B 3aBUCUMOCTM OT BbIOpaHHOW CTPYKTYpbl AaHHbIX, IPUMEHSATD
MoNy4YeHHbIE 3HAHWS Ha NPAKTUKE.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BkNtodeHa B pasgen "61.B.0M.1 ducumnnmHbl (Mogynun)" OCHOBHOM NPOGIECCHMOHASBHOA
obpazosatenbHol nporpammbl 01.04.02 "MpuknagHas mateMaTka U nHgoopMatka (AHanu3 gaHHbIX U ero
MPUNOXEHWS)" 1 OTHOCUTCS K 06513aTENbHBIM AUCLMANANHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmeM Kosim4yecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyR0eMKOCTb AUCLMMAUHBI cOCTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 56 4aca(oB), B TOM Yncie nekuum - 28 yaca(os), npakTuyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 28 yaca(oB), KOHTPONb CaMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 88 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNNHBI: 3k3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx 4yacos v BuooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNAUHE (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspensl pucuUnNNnHbI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
Tema 1. Monenu BblHUCNEHWUIA,
1. anropuTMbl U CNOXHOCTb. 1 2 0 2 4
5 Tema 2. ABCTpakTHbIE TUMbl AAHHbIX 1 5 0 5 4

" |1 CTPYKTYPbI OaHHbIX
Tema 3. Bagaya cCopTMPOBKN.

3. [MpocTenwmre anropuTtMbl. HUXHAS 1 2 0 2 4
oueHka.

4. [Tema 4. CopTmpoBKa CANSHUEM. 1 2 0 2 6
Tema 5. CnusHue opyx

5. lynopsoo4eHHbIX 1 2 0 2 8
rnocnenosaTenbHOCTEN.

6. [Tema 6. BeicTpas coptmposka. 1 2 0 2 6
Tema 7. lNopsakoBble CTATUCTUKN.

7. [HaxoxaeHve k-ro MUHMManbHoro 1 2 0 2 4
aneMeHTa.
Tewma 8. Ctek 1 ovepenp.

8 Vcnonb3oBaHne pasnunyHbIX CTPYKTYP 1 > 0 > 4

" |BaHHbIX Ong nx peanusauuu.

Tema 9. CamoopraHmaytowmnecs

9 CTPYKTYPbl AaHHbIX. 1 2 0 2 8

10.|Tema 10. depesbs noucka. 1 2 0 2 8

11.[Tema 11. lNMproputeTHble o4yepean. 1 2 0 2 8
Tema 12. CnneaeMble o4epenm c

12. npuopuTeTamu. 1 2 0 2 8

CrpaHnua 4 n3 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas

N Moayns Cemectp (B yacax) pa6orta

MpakTuyeckmellabopatopHble

flexumm 3aHATUNA paboTbl
13.[Tema 13. ekapToBbl AEpEBbS. 1 2 0 2 8
14.|Tema 14. Xew-tabnuupi. 1 2 0 2 8
Ntoro 28 0 28 88

4.2 CopepXxaHue AUCLMNIUHBI (MOAyNns)
Tema 1. Moaenu BbIYUCIIEHUIA, aNTOPUTMbI U CITIOXHOCTb.

Tesuc Yepya, MOAENW BLIYUCTEHWUIA N CNOXHOCTb anropntMoB. OCHOBHbIE CNIOXHOCTHbIE PECYPChI: BPEMS, NaMAThb.
MoHATNE BEPXHMX N HUXHMX OLEeHOK. CNOXHOCTb B CPeLHEM, CNIOXHOCTb B Xy[WEM Crydae (Ha npuMepe 3agayu
COPTUPOBKM). HNXHAS oueHka 3aaadm cCopTMpPoBKU. [TOHATME aMOPTU3NPOBaHHOW (YHETHOR) CNOXHOCTU anropuTMOB.
JlBa MeTona nony4eHns OLEHOK yHETHOW CNOXHOCTU. OLeHKa Y4ETHOM CNOXHOCTY ONS CTPYKTYPbl AaHHbIX ABOUYHbIIA
CYETYMK 1 Maccusa NEPEMEHHOr0 pasmepa.

Tema 2. AGCTpaKTHbIe TUMbl OAaHHbIX U CTPYKTYPbl AaHHbIX

ABCTpaKTHbIE TMbI JAHHBIX: MX OCHOBHbIE FPYrMbl, OCHOBHbIE onepaunn. CTpyKTypbl AaHHbIX Kak crnocob peanusaumm
abCcTpakTHBIX TUMOB AaHHbIX. BnusiHne BbiGopa CTPYKTYpbl AaHHbLIX NS peanu3auny abCTpakTHbIX TUMNOB AaHHbIX Ha
CNOXHOCTb BbINOMHEHNS OCHOBHbIX onepauuii. Mpumepbl. CpeacTea sA3bIKOB NPOrPaMMUPOBaHNS AN peanv3auum
abCTpakTHBIX TUMOB AaHHBbIX.

Tema 3. 3apaua coptupoBku. MpocTtenme anroputMbl. HUXHSS oLeHKa.

3anava coptuposku. CBONCTBA anropnTtMOB COPTUMPOBKU: CNOXHOCTb , CTaBWUIbHOCTb, MCMONb30BaAHME OOMONHUTENIbHON
namsTi, BO3MOXHOCTb UCMONb30BaHNS ANsi BHEWHEN namMsT. PasnnyHble anropuTMbl COPTUPOBKM 1 UX CPABHUTESbHBbI
aHanus. [1okasaTenbCTBO HUXHEN OLEHKM 415 aNrOpMTMOB COPTUPOBKM, OCHOBAHHbIX HA CPABHEHWUW Nap 3/IEMEHTOB.

Tema 4. CopTUpOBKa CUsIHUEM.

S PeKTNBHbIE anropuUTMbl COPTUPOBKM. COPTUPOBKA CINSIHUEM. PEKYPCUBHAS U HEPEKYPCUBHAS peann3auns
COPTUPOBKU CANSIHUEM. AHaNN3, BPEMEHHAS CNOXHOCTb U CNOXHOCTb Mo namsati. OCHoBHAas NpoLenypa COPTUPOBKM
CnvsiHieM - npouepypa Merge. OKOHOMUS NamsATy NP BbINONHEHUW NPOLLeAypbl CNSHUS. BHelWHsIs copTupoBka
CnvsiHeM. AHaNN3 1 CNOXHOCTb.

Tema 5. CnusiHne ABYX yNnopsiooUYeHHbIX NocnenoBare/ibHOCTeM.

CnusaHne 6e3 UCMoNb30BaHUS AONOMHUTENbHON NaMsAT. ONTUMaNbHOE CIVSIHUE HECKONMBbKUX YNOPSA0HYEHHbIX
nocnenoBaTenbHOCTEN pa3nnyHon annHbl. CBA3b C ONTUMAaNbHbIM KOgMpoBaHuem. ONTuManbHoe CAMSHNE OBYX
ynopsiA0OYEHHbIX NOCNEn0BATENBHOCTEN pa3nnyHon anvHbl. Anroputm Finger_Search n ero ncnonb3osaHve ons 3agaym
CNUSHNS.

Tema 6. BbicTpasi copTMpoBKa.

AnropuTMm b6bicTpoi copTpoBkm Quick _Sort. [lBa pasnnyHbix anroputma Partition. [eTepMnHNpoBaHHbI BbIGOP
OMOPHOro aneMeHTa ans npouenypbl Partition: pasnuyHble cnocobbl, nx aHanus. MNpuMepsbl HeyaauHoro Beibopa
OMOPHBIX 3NEMEHTOB. BeposTHOCTHbIV BoIBOP ONMOPHOro anemMeHTa ons npouenypsl Partition, aHanna. CnoxHocTb
Quick-Sort B xyawem n cpefHeM cnydasix. DKOHOMMS CTEKOBOW namaTu ang anropmutma Quick_Sort.

Tema 7. NMopsiokoBble cTaTUCTUKKU. HaxoxaeHue k-ro MUHUManNbHOro aNeMeHTa.

MopsiakoBble CTAaTUCTMKK. 3apada HaxoXAEeHUS K-ro MUHUManbHOro aneMeHTa. BEposSITHOCTHBIM anropyTM, ero aHanus.
CrnoXHOCTb B CPeHEM, CMOXHOCTb B Xy[LWEM Cly4ae ¢ [okasatenbcTBoM. CBs3b C anropuTMoM BbICTPO COPTUPOBKM.
CnoxHocTb B cpenHeM. [leTepMUHUPOBAHHbIA anropuTM, ero peannsaums, ero aHaam3 v CNOXHOCTb.

Tema 8. Ctek u ouepeab. icnonb3oBaHUe pa3NyHbIX CTPYKTYP AaHHbIX OJ1sl UX peanusauuu.

ABCTpakTHbIE TWMbI JAHHBIX - CTEK 1 04epeab. Cnocobbl peanuaaunmn cTeka U O4epeamn Ha OCHOBE PasfNyHbIX CTPYKTYP
JaHHBIX: peann3aumns npu NoMoLLM MaccrBa, Npyu NoMoLLM cnvcka, rmbpuaHbii cnocob peanmaaumnm cTeka HO OCHOBE
6nouyHoro cnvcka. CpaBHUTENbHbBIA CNOXHOCTHO aHanu3 BbINMOMHEHMS Onepauuii HaL CTEKOM U 04epeabio 4N KaxX.4oro
cnocoba peanusaumun. PacwmpeHre nHtepdperica ons cteka ons creka n ouepenn.

Tema 9. CamoopraHusyowWMNecs CTPYKTypbl AaHHbIX.

CamoopraHuaytowmecs CTpYKTypbl AaHHbIX. PasnnyHble cTpaTerum ans camoopraHm3aumm, X CpaBHeHMe.
CamoopraHusytowmecs cnucku. CtpaTternm paboTbl ¢ CAaMOOPraHU3YIOWMMUCS CMIMCKaMM B PEXME OHMAWH 1 oconaiiH,
CpaBHUTENbHbIN aHanu3. NoHATMEe KOHKYPEHTHOro aHanmaa. KoHKypeHTHbI aHanma gna ctparterum move-to-first ¢
[,0Ka3aTenbCTBOM.

Tema 10. OepeBbs noncka.

LepeBbs noncka. OCHOBHbIE onepaumm 1 CAOXHOCTb. [oHATME oNTMManbHOro aepesa novcka. lNMpumepbl ONTUManbHbIX
LlepeBbEB noncka 1 060CHOBaHWE, 3a CHET YEro MOXET MNOAAEPXKMBATLCS ONTMMANbHOCTL. KpacHo-4epHble AepeBbS.
OcHOBHblE Onepaunmn U CIOXHOCTb (MCTUHHAS u ydeTHas). ABJ1-nepeBbs, OCHOBHblE Onepaumn U CAOXHOCTb. 18.
Splay-nepeBbs Kak npuMep CaMoopraHU3yLWNXCSA CTPYKTYP AaHHbIX

Tema 11. MpuoputeTHbie ouepenu.
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MpropuTteTHbie odepenn. OCHOBHble onepaummn. Cnocobbl peanusaunm NPYoOPUTETHON O4epenn Ha OCHOBE PasnuyYHbIX
CTPYKTYp OaHHbIX. CpaBHUTENbHBIV COXHOCTHOW aHanma.

BuHapHble kyun kak cneunanbHbIi BUA NPUOPUTETHBIX o4epeneit. Peannsauus, 0OCHOBHbIE OnepaLuun 1 CNOXHOCTb.
OcHoBHbIE onepaumny st Ky, UX CNOXHOCTHOW aHanma. MocTpoeHne BUHAPHOMR Kyyu.

CoprtupoBka kydert Heap-Sort. AHanus, cnoxHocTb. $k$-nuHble Kyun. AHanMa, CNoXHOCTb, MPUMEpPbl UCMONb30BaHNS.

Tema 12. CnuBaeMblie oyepenu ¢ npuopuTeTamu.

CnuBaemble oyepean ¢ nproputetamm. Jleeaukue Ky4n. OCHOBHbIE onepaumu, X peannaauunsi, aHannsa u CNoXHOCTb.
CamoopraHuayowmecs CTpyKTypbl JaHHbIX: Kocble Ky4n. OCHOBHbIE omnepauun, UX peannusauusi, aHanma u CnoXHOCTb C
fokasatenbcTBoM. CnimBaeMble odepenmn ¢ npmoputetaMmu. Cnocobbl peanmsaums Kyd BO BHeWHen namstn. AHanms u
CNOXHOCTb.

Tema 13. [eKkapToBbl AepeBbs.

LekapToBbl AepeBbs U oy4n (treaps). Cnocobbl NOCTPOEHNS fekaTpoBa fepeBa. ANropuUTM NOCTPOEHUS LeKapToBa
fepesa 3a NMHenHoe BpeMs ¢ gokasaTenbcTBoMio OCHOBHblE Onepauny Han 0eKapTOBbIMU AEPEBbAMM, X peannsauus,
aHanms n cnoxHocTb. OueHka BblCOTbl fekapTosa Aepesa. [pumepbl NCNONb30BaHNS AEKaPTOBbIX AEePEBLEB.

Tema 14. Xew-tabnuubl.

Xew-tabnmupl n cnocobbl nx peanmaaunm. OCHOBHbIE onepaumn ons xew-tabnuu. MNMoHsThe NPSIMOIA, KOCBEHHOM,
OTKpbITOM agpecaunn. CpaBHUTENbHbIV @aHANM3 1 CNOXHOCTb. MOHATUE XewWw-coyHKLMMW, NPUMEpPDI XeL-GYHKLWA.
MoHsTME KONNM3nK 1 pasnuyHble cnocobbl ux paspelleHust. NMoHsATVE YHUBEPCANbHOIO CEMENCTBA XeL-GPYHKLIMA,
npuUMepbI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO MNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmxcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu 1 ocylecTBAeHNS 0bpa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4pex AeHNs
BbICLIEro NpodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBeEpCUTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MaTepPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaunm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS cneayiolas UHpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNAHUPYEMBIM Pe3dynbTatam 06y4eHUs Mo LUCLWMNIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasndgemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPyeEMbIM pe3ynbTataM, 3a0aHns pa3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMMNINHE HaxoauTcs B [punoxeHnun 1 K nporpamme AUCLMANAUHBI (MOLYNHO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npaBoobnagarensamu;

- B meYatHoM Buae - B HayyHoli 6ubnmoteke uM. H.W. Nobayesckoro. Obyyatowmecs nonyyatoT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

ANropnTMbl U CTPYKTYpPbI AaHHbIX - https://www.lektorium.tv/course/22823
Brnoeonekumm kypca Anroputmbl 1 CTPYKTYpbl AaHHbIX - https://yandexdataschool.ru/edu-process/courses/algorithms

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

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumnmn Ha I'IepBOM NeKUNOHHOM 3aHATUNM No ,D,aHHOVI yqe6H0|7| ancunmnnuHe HeO6XO,EI,I/IMO O3HAaKOMUTb
CTYLEHTOB C COAep>XaHneM Kypca, packpbiTb MECTO M POfb ANCUMMNAMHLI B COBPEMEHHOM
NporpaMmMMpoBaHn, ee NpakTUYeckoe 3Ha4eHne, MPoaHOHCUPOBaTb OCHOBHbIE pasaenbl Kypca,
I'IOpFI,EI,OK ero V|3yquv|9|, N3NOXWUTb OCHOBHbIE Tpe6OBaHVI5I, KOTOpre OONXHbI 6bITb BbIMO/THEHDbI
CTYAEHTOM N5 MONOXMTENbHOM aTTecTaumm no AaHHOMY Kypcy, LOBECTU LO CTYAEHTOB TpeboBaHus K
3HAHUIKO npe,umeTa, OTBETUTb HA BOI'IpOCbI. Kaxuoe NNeKUMOHHOE 3aHATUne cne,uyeT HaymnHatb C
KpaTKOFO HanoMnHaHuUsA O TOM, 4TO paCCManI/IBaJ'IOCb B I'Ipe,El,bI,El,yLLleI7I nekunn, I'Ipl/l 9TOM
peKoOMeHOyeTCs NPOBECTM YCTHbBIN ONPOC MO U3y4eHHOMY Matepuany. anaraembiin Ha nekumu
TGOpGTI/I‘-IGCKVII?I MaTepman HeO6XO,EI,I/IMO I'IO,EI,erI'IJ'IFITb I'IpaKTI/I‘-IeCKVIMVI npmmepaMM n 3agadyamu,
3aerI'IJ'IFII'OLLI,I/IMVI npanmbHoe NOHUMaHNe Teopvm. HeO6XO,EI,I/IMO SaOCTpFITb BHUMaHWMNe CTy,EI,eHTOB Ha
Bonpocax CNTOKHOCTH peanmsaumm aJ'IFOpVITMOB N BbINOTHEHWNA OCHOBHbIX onepal_wl|7| anga CTPYKTyp
OaHHbIX. H606XO,EI,VIMO O6Cy)K,D,aTb, KakK MeH4eTCa CNOXHOCTb peanmaaumm anropmma ansd peLueva
pa3}'IVI‘-IHbIX 3a4dad B 3aBUCMOCTU OT VICI'IOJ'Ib3yeMbIX CprKTyp OaHHDbIX. B KOHUe nekuyunun H606XO,EI,I/IMO
OTBeTTb Ha BO3HMKaAKOLWne BOI'IpOCbI. I'IonesHo VIHVILI,I/II/IpOBaTb ,EI,I/ICKyCCI/II/I no paCCManVIBaeMbIM
BOI'IpOC&M, C uenbto I'Ipl/ly‘-IVITb CTy,EleHTOB KpI/ITI/I‘-IeCKVI OTHOCUTbCA K npou,eccy pa3pa60TKv|
anropuTMa 1 BbiGopy CTRYKTYP OaHHbIX Ans ero peanusauunu. MNonesHo 3aBecTn paboyyto TeTpaib
anga yqua fnocewaemMocTn 3aHATUIN CTy,EI,eHTaMI/I N UX aKTUBHOCTWN HA 3aHATUAX B COOTBeTCTByI'OLI.I,I/IX
bannax.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| B Hauyane nabopaTopHOro 3aHATUS HEOOXOAUMO HAMOMHUTE OCHOBHBIE MOHSATUSI U TEOPETNYECKME

paboTbl peaynbTaThl, a TakXe NpPoAEeMOHCTPNPOBATh NOAX0AbI K PELEeHUO NpakTuyeckux 3agad. Cnenyert
NPEeLNOXUTb BBICTYMUTb C PELeHNEM TEM CTyeHTaM, KOTOPbIE MO TEM UMW UHBIM NPUYMHAM
NPONYCTUNN NEKLMOHHOE 3aHSATVE UNW NPOSIBNSIOT NaccuBHOCTb. LlenecoobpasHo B xone
06CyXOeHUs pelleHns 3a0a4m 3aAaBath BbICTYNAOWMM U ayIMTOPUN OOMONHUTENbHbIE U
YTOYHSIOWME BOMPOCHI C LIENb0 BbIICHEHWS YPOBHS YCBOEHUSI TEOPETUHECKUX aCMekToB
06cyxnaemblx Npobnem. MoowpsaTe BEICTYNNEHUS C MeCcTa B BUAE KPaTKMX LOMOMHEHWUI U BOMPOCOB K
BbICTyMatowmm 1 npenoaasarento. [onesHo NPoBOLMTb rPYNMOBbLIE U MHAWBUAYANbHbIE KOHCYbTaLum
CTYLEeHTOB MO BOMPOCAaM, BO3HVKAIOWWM Y CTYLEHTOB B X0[€ VX NOATOTOBKU K TEKYLLEN 1
MPOMEXYTOYHON aTTecTaLmm no y4ebHom JucumnivHe, pEKOMEHL0BaTb B NMOMoLb y4ebHble 1 apyrue
MaTtepuarbl, a TakXe CrpaBoyHyio nuTepatypy. B pamkax kypca npeaycMOTPEHO BbIMONHEHWE
NpakTUYeCcKMxX 3aaHunii, CBA3aHHbIX C PEWEHNeM 3aaa4 ANCKPeTHO MatemaTtuku. Llenbio
BbIMO/IHEHNS NPAaKTUYECKNX 3aaHNI SBNSIETCS 3aKpenneHne TeoPeTNIEeCKNX 3HaHNM, NoNy4eHHbIX Ha
NEeKLMSIX U B XOLe CaMOCTOSITENIbHOrO M3y4YeHUsl MaTeprana, oTpaboTka HaBbIKOB MPUMEHEHMS
TEOPETUYECKMX 3HAHWI Ha NpakTyke. MNpwy BEINONHEHUW 3a4aHWIA CTYAEHT LONXEH OCO3HAHHO U
KPUTUYECKW NMOLONTM K BbIGOPY anroputMa, NoAxoasllen CTPYKTypbl AaHHbIX, Peanv3oBaTth anroputm
Ha O4HOM 13 S13bIKOB NPOrPaMMUPOBaHKsl, MPOTECTMPOBATE MPOrPamMMy Ha PasNNYHbIX BXOAHbIX
LaHHbIX, yoEenue ocoboe BHMaHWe NoAroTOBKE TECTOB, CMOCOOHbIX BbISBUTb BO3MOXHbIE HELOYETHI
Kak anropuTMUYecKoro xapakTtepa, Tak 1 CBsSi3aHHbIe C NMPOrpaMMHOl peanvaauuei anroputma.
BbinonHeHHble 3aaaHns LOMXHbI ObITh CAaHbl NPenoaaBatento ¢ NoApo6HbIM YCTHLIM 0B bSACHEHUEM,
KakuM UMeHHO 06pa3om Npon3Boamncs BoIGOp anroprutma 1 Noaxoasilein CTPYKTYpbl AaHHbIX, Kakue
ellue BapuaHTbl CTPYKTYP AaHHbIX ObiI0 BO3MOXHO MCMONb30BaTh A/s AaHHOW 3a4a4u 1 C y4eToM
Kakunx coobpaxeHuii ObiNo 0TAaHO NpeanoYTeHre BblGpaHHOW CTYAEHTOM CTPYKTYpe OaHHbIX.
CTYLEHT [OMXEH OLEHUTb CIIOXHOCTb NMOCTPOEHHOIO UM anroputMa u 06 bSICHNTb, KAKUM MMEHHO
006pa3oM JaHHas OLeHKa CMOXHOCTU UM MonyyeHa. Takol NoAxon Npu3BaH HayduTb CTyneHTa
KPUTUYECKN NMOOXOANTL K CBOe paboTe, K BoIBpaHHOMY M PELIEHIO, C y4ETOM BO3MOXHbIX
CYLWECTBYIOWYX aNbTepHATUB, HAYy4YMTb apryMEeHTPOBaTh CBOW BbIBOP. BbIMONHEHNE NpakTUHecKnx
3a4aHunin HanpaBneHo Ha paclMpPeHne Kpyro3opa CTyNeHTa, NOCKO/bKY OH [OMKEH 03HAaKOMUTLCS C
BO3MOXHbIMM criocobamu pelweHns npobnemsl, ¢ 60MbWKM CNEKTPOM 3a4a4 OUCKPETHOW MateMaTukm,
yMeTb 3awmilaTb BbiGpaHHylo TOYKY 3peHus.

camocTos- | [penogaeatenb opraHW3yeT CaMoCTOSTENbHYI0 paboTy CTyAEHTOB, OTMeYas BONPOCHI, KOTOpble
TenbHas LOMXKHbI BbITb N3y4YeHbl CaMOCTOATENBHO, Y PEKOMEHIYS NUTEPaTYPHbIE UCTOYHMKK. Ha
pabota nabopaTtopHbIX 3aHATUSIX NpenoaaBaTenb, ANs 3aKPENNEHUs Y CTYAEHTOB NOMYyYEHHbIX 3HAHWIA,
npenLnaraet nns CaMoCTOATENBHOIO BbINOMHEHNS YIPaXHEHUS aHANOrMYHblE TEM, KOTOpble Bbinu
paccMOTpeHbl paHee Ha 3aHATMK. Takxe ANns CaMOCTOSTENbHOrO peleHns npeanaraercs:
[l0Ka3aTeNbCTBO HEKOTOPbIX YACTHBIX YTBEPXKAEHMIA, 4TO cnocobcTByeT 6onee rnybokoMy NOHUMAHWIO
M3y4aeMoii TeMbl 1 Pa3BUTUIO aBCTPAKTHOMO MbILWEHUS, @ TAKXKE BbIMOMHEHNE NPAKTUYECKMX
3a4aHunii, KOTopble CTYLEHT JOMKEH cAaTbh NpenonasaTento Ha nabopaTopHOM 3aHATUU. PeweHne
npakTUYecknx 3amay NpedycMaTprBaeT CUCTEMATMYECKYIO CAMOCTOSTENbHYIO paboTy CTyAEHTOB HAL
LOMOMHUTENbHBIMY MaTepuranamm; pasBuTMe HaBbIKOB CAMOKOHTPONS, CNOCOBCTBYIOLLMX
MHTEeHcUdUKaumm yuebHoro npouecca. MsydyeHne nekUMoHHOro Matepmana no KOHCHEKTYy Nekuui
TakXe OOIXHO CONPOBOXAATbCA N3yYeHNEeM PEKOMEHOyeMON nuTeparTypbl, OCHOBHOW ©
nononHuTenbHoin. OCHOBHOW LiENbIo OpraHM3auumn caMocTOSTENbHOW paboTbl CTYAEHTOB SBASETCA
cucTematmaaumns 1 akTmeuaauns 3HaHWn, NoNyYEHHbIX UMW Ha NEKUMSX U B NPOLIECCe MOAroTOBKU K
nabopatopHbIM 3aHATUAM. CTyoeHTaM cnedyet CTPEMUTLCS K akTMBU3aLMU 3HAHWIA Ha 3aHATUSX 1 MO
Lpyrum obliemMatemMaTyeckmm AUCLUMNINHAM.
Taknm obpasom, camocTosTenbHas paboTta no M3y4YeHUo Kypca npeanonaraeTt BHeay LMTOPHYHO
paboTy, BKOYaOLWY!HO:
1. BbinonHeHve ynpaxHeHWn, OCTaBNEHHbIX Ha AOM.
2. N3yyeHne BONPOCOB, OCTABNEHHbIX HA CAMOCTOSITENbHOE U3YHeHMe.
3. MNoAaroToBKy K 9K3aMeHy.
STanbl NOAroTOBKM K NabopaTopHbIM 3aHSATUSM:
1. lMpocmoTp 3anncer NeKUMOHHOro Kypca.
2. CocTaBneHune pesioMe NPoYMTaHHON rnasbl COOTBETCTBYIOWErO pa3aena peKoMeHaoyeMoro
TEOPETUYECKOrO UCTOYHMKA NK y4eBHMKa.
3. BbinonHeHne 3agaHnii N0 TEME U UX KOMMEHTMPOBAHME.
Oco60 BaxHbIM 3TAMNOM SBASIETCS PE3OME NMPOYUTAHHOrO TEOPETUYECKOrO UCTOYHKKA, TaK KakK 3TO
ABNSAETCA BAXHbIM YCIIOBUEM MOLATOTOBKU K 3K3aMEHY.
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Bup pabot MeTtoaunyeckue pekomeHaauum

9K3ameH Llns noaroToBkyM K 3a4eTy No LaHHOW AucLMnanHe HeobxoamMMo BOCMONb30BaTHCS

MaTepuanamy 3aHATUA U SNEKTPOHHBIMM UCTOYHUKAMK, yKa3aHHbIMK B 11.8.

[MoaroToBka K 9K3aMeHy COCTOUT B CTPYKTYpU3aumm 3HaHUIA, NONYYEHHbIX B X04€e N3yYeHuns
npeameTta. MNpu noarotoske HeobxoAMMO elle pas TwaTtenbHO pa3obpaTb BCe TEMbI, 3asIBNEHHbIE B
Crncke BOMpPOCOB K

9K3ameHy. PekoMeHpaumm 0ng noarotoBkum K ak3ameHy: 1. lNoBTopuTb Matepuan, BKoyaowmin B
cebs Bce NpoiaeHHbIe B NPOLIECCE U3YYeHMs Kypca TeMbl; 2. Beinucatb 1 NOBTOPUTb OCHOBHbIE
onpeneneHns 1 TEpPMUHbI B KOHTEKCTE Kaxaow Tembl; 3. O3HaKOMUTbCS C 3asBNEHHLIMY TEMaMn B
CTOPOHHUX MCTOYHMKAX (yKasaHHbIX

B N.8).

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepedeHb NporpaMMHoOro obecneyeHnst U MHGOOPMaLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBLHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

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

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacneyvyarky pas3naroyHbix MaTepuanos.
KomnbtoTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoamMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeToabl 1 TeXHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMK 0By4YaloWmMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

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

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

- cO34aHne BO3MOXHOCTEW Ais 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyyYani MHOPMaLLMIO BU3YalbHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHWEe NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNNMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA AN Nepeaayn MHGopMaLMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyatoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMXUTENBHOCTUA UX CAAYM:

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

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

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.
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Mporpamma aucumnnvHbl "ANropuUTMbI U CTPYKTYPBI AaHHbIX noucka"; 01.04.02 "MpuknagHas matematvka v nHgopmartmnka".

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 01.04.02
"MpuknagHaa matemartuka v nHopmaTnka" n MarucTepckom nporpamme "AHanna gaHHbIX U ero NpunoXeHns".
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Mporpamma aucumnnvHbl "ANropuUTMbI U CTPYKTYPBI AaHHbIX noucka"; 01.04.02 "MpuknagHas matematvka v nHgopmartmnka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.OL.1 Anroputmbl 1 CTPYKTYPbI AaHHbIX 1IOMCKa

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodomnb noaroTosku: AHann3 AaHHbIX U ero NPUNOXeHUs

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. BupT, Huknayc. AnropuTmbl U CTPYKTYpbl AaHHbIX. HoBasi Bepcus onst O6epoHa / Huknayc BupT ; nep. ¢ aHrn. nog peg.
O.0.-M.H. Tkayea ®. B. - Mocksa : AMK [pecc, 2014 .- 272 c.
2. Tiokayes, H.A. C#. AnropuTMbl 1 CTPYKTYPbI AaHHbIX [SnekTpoHHbIl pecypc] / H.A. Tiokayes, B.I". XnebocTpoes. -
OnekTpoH. AaH. - CankT-MeTepbypr : JlaHb, 2017. - 232 c. - Pexum poctyna: https://e.lanbook.com/book/94748
3. KombuHaTopHble anropuTMbl: MHOXECTBA, rpadobl, koabl/beikoaB.B. - KpacHosp.: CPY, 2015. - 152 c.: ISBN
978-5-7638-3155-9 - Pexwum pgoctyna:
http://znanium.com/catalog/product/550333

4. Ctpy4yeHkos B.W., OuckpeTtHas onTumnsauus. Mogenuw, MeToapl, anropuTMbl peeHNs NPUKNaaHbIX 3a4ad
[OnekTpoHHbIi pecypc] / Ctpyyenkos B.W. - M. : CONOH-TMPECC, 2016. - 192 c. - ISBN 978-5-91359-181-4 - Pexum
noctyna: http://www.studmedlib.ru/book/ISBN9785913591814.html

JononHutenbHas nuteparypa:
1. Okynoe, C.M. [JnHaMunyeckoe nporpaMMnpoBaHne [SnekTpoHHbIl pecypc] : y4eb. nocobue / C.M. Okynos, O.A.
MecToB. - OnekTPoH. AaH. - Mockea : apatenbcTeo 'Jlabopatopus 3HaHwmit', 2015. - 299 c. - Pexum poctyna:
https://e.lanbook.com/book/66114
2. YepHsik, A.A. Matematnyeckoe nporpammmpoBaHue. ANroputMMYeCKnin Noaxo [OnekTpoHHbIR pecypc] : yueb. noc. /
A.A. YepHsk, X.A. HepHsk, KO0.M. Metenbckuii. - MuHck: Bbiw. wk., 2006. - 352 c.: un. - ISBN 978-985-06-1356-1. -
Pexum poctyna: http://znanium.com/catalog/product/505174
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Mporpamma aucumnnvHbl "ANropuUTMbI U CTPYKTYPBI AaHHbIX noucka"; 01.04.02 "MpuknagHas matematvka v nHgopmartmnka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.OL.1 Anroputmbl 1 CTPYKTYPbI AaHHbIX 1IOMCKa

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 obpasosatenbHol nporpamme: 2017

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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