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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

CrtpaHnua 2 n3 11.




Mporpamma ancumnivHbl "AnropuTMbl U CTPYKTYPBI AaHHbIX"; 01.04.02 "MpuknagHas matemaTvka v ndgopmarmnka”.

Mporpammy omvcuunnvHel paspabotan(a)(v): LOUEHT, K.H. (ooueHT) MaiHyTamHosa A.d. (kadhenpa TeopeTnyeckoi
KMBepHeTNKM, OTAENeHe hyHOAMEHTANBHON NHPOPMATUKM 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
KOMMeTeHUUn npuobpeTtaeMoi KOMNETEeHLUN
MK-4 CnocobeH CTPoMTb KOIMYECTBEHHbIE MOLENWN, aHaN3NPOBaTh AaHHbIE,
060CHOBbLIBATH U BbIOMPATD PELIeHs! B 3aaadax 3KOHOMUKM U yrpaBfieHust

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
obpasoBatenbHoli nporpammel 01.04.02 "MpuknagHas matematuka n nHgopmatuka (MatemaTtndeckme Metombl v
WHOPMALMOHHbBIE TEXHONOMMWN B 9KOHOMUKE 1 doMHaHCax)" 1 OTHOCUTCS K BapuaTUBHOM 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 ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(blE) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 42 yaca(oB), B TOM Yucie nekuun - 28 yaca(oB), npakTnyeckune 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 14 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 30 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI: 3a4eT 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 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. Mogenu BbIYUCNEHWIA, aNrOPUTMbI U
1. CNOXHOCTb. 1 2 0 0 0 1 0 2
> Tema 2. A6CTpakTHbIE TUMbl AaHHbIX U 1 5 0 0 0 1 0 5

" [cTPYKTYpBI BaHHbIX
Tema 3. 3apaya copTuposku. [NpocTeniune

3. |anropuTMbl. HUXHAS oueHka. 1 2 0 0 0 1 0 2

4. |Tema 4. CopTupoBKa CAMUSHMEM. 1 2 0 0 0 1 0 2
Tema 5. CnusHne OByX yNopsA04EHHbIX

5. |nocnenosartenibHOCTEMN. 1 2 0 0 0 1 0 2

6. [Tema 6. BeicTpasa copTmpoBka. 1 2 0 0 0 1 0 2
Tewma 7. [NopsakoBble CTATUCTUKW.

7. |HaxoxpeHune k-ro MMHUManbHOro snemMeHTa. 1 2 0 0 0 1 0 2

Tema 8. Ctek u oyepenb. Vicnonb3oBaHue

Pa3NINYHbIX CTPYKTYP AaHHbIX ONS UX
8. peanuaLmm. 1 2 0 0 0 1 0 2
9, lgl:ﬁb?); CamoopraHmayrowmecs CTpykTypbl 1 > 0 0 0 1 0 >
10.[Tema 10. Oepesbsa noncka. 1 2 0 0 0 1 0 2
11.|Tema 11. NpuoputeTHbie o4epenn. 1 2 0 0 0 1 0 2

Tema 12. CnnBaembie ouepeamn ¢
12. npuopuTeETaMu. 1 2 0 0 0 1 0 2
13.|Tema 13. [ekapToBbl OepeBbS. 1 2 0 0 0 1 0 2
14.|Tema 14. Xew-tabnuubl. 1 2 0 0 0 1 0 4

MToro 28 0 0 0 14 0 30

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

Tesunc Yepua, Mogeny BbIMMCNEHWUA U CNOXHOCTb anropntmMoB. OCHOBHbIE CNIOXHOCTHbIE PECYPChI: BPEMS, MaMATb.
MoHATME BEPXHMX N HUXHMX OLeHOK. CNOXHOCTb B CPEAHEM, CIOXHOCTb B Xy[LWeM Cinyyae (Ha npuMepe 3anaym
COPTUPOBKK). HMXHAS oueHKa 3a8a4m cCoOpTUPOBKU. [MOHSATHE aMOPTU3NPOBAHHON (YHETHOI) CNOXHOCTW anropuTMOB.
[Ba MeTona NoNy4YeHNs OLEHOK YHETHON CROXHOCTU. OLeHKa y4eTHOM CNOXHOCTU NS CTPYKTYPbl AAaHHbIX ABOUYHbINA
CYeTYMK 1 MaccrBa NepeMeHHoro pasmepa.

Tema 2. AGCTpaKkTHbIe TUMbI JAaHHbIX U CTPYKTYPbl OaHHbIX

ABCTpaKTHbIE TVMbI JAHHBIX: MX OCHOBHbIE FPYMMbl, OCHOBHbIE onepauun. CTpyKTypbl AaHHBIX Kak crocob peanusauum
abCTpakTHBIX TUMOB AaHHbIX. BnvsiHne BbiGopa CTPYKTYpbl JaHHbLIX Ans peanu3auny abCTpakTHbIX TUMOB AaHHbIX Ha
CNOXHOCTb BbINOMHEHMS OCHOBHbIX onepauuii. Mpumepbl. CpeacTea sA36IK0OB NPOrPaMMUPOBaHNS A1 peanvsauum
abCTPaKTHBIX TUMOB AaHHBbIX.

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

3apada coptupoeku. CBOMCTBA aNrOPUTMOB COPTUPOBKU: CIOXHOCTb , CTabWIbHOCTb, UCMONIb30BaAHWE OOMONHUTENIbHOW
namsTh, BO3MOXHOCTb UCMONb30BaHNS ONsl BHEWHeN namMsaT. PasnnyHbie anropyuTMbl COPTUPOBKM 1 UX CPABHUTESbHBbI
aHanus. [1okasaTenbCTBO HUXHEN OLEHKN A4S anropuTMOB COPTUPOBKM, OCHOBAHHBIX HA CPaBHEHUW Nap 3/1IEMEHTOB.

Tema 4. CopTpOBKa CIMAHUEM.

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

Tema 5. CnusiHne oBYX ynopsoo4yeHHbIX NocnenoBaTefibHOCTEN.

9AE
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CnusiHne 6e3 ncnonb3oBaHUs AOMNONHUTENBHOK NamMsaTn. ONTUManbHOe CNMSIHNE HECKONbKUX ynopsaoo4eHHbIX
nocnenoBartefibHOCTEN pa3ﬂVILIHOI7I OnvHbl. CBS3b C ONTMManbHbIM KOOMpPOBaHNEM. OntnmanbHoe cnusiHme OByXx
ynopsano4eHHbIX rnocnenoBartefibHOCTEN pa3n|/|qH0|7| ONNHbI. AJ'IFOpI/ITM Finger_Search n ero ncnonb3osaHme ansa 3ana4vn
CNNAHNA.

Tema 6. BoicTpasi copTUpOBKa.

AnropwuTMm BbicTpoit copTpoBkM Quick_Sort. [iBa paznnyHbix anroputma Partition. [eTepMUHNPOBaHHbI BEIGOP
OMOPHOro 3neMeHTa ans npouenypsl Partition: pasnuyHble cnocobesl, nx aHanua. MNprmepsl HeyaayHoro Buibopa
OMOPHbIX 3NEMEHTOB. BeposiTHOCTHBIM BLIGOP ONOPHOro anemMeHTa 4ns npouenypsl Partition, aHanns. CnoxHocTb
Quick-Sort B xyaowem n cpefHeM cnydasx. OKOHOMMS CTEKOBOM namaTu ang anropyutma Quick _Sort.

Tema 7. nOpﬂ.lJ,KOBble cTaTUCTUKU. HaxoxaeHue k-ro MUHMManbHOro afeMeHTa.

nOpFUJ,KOBbIe cTatMCTMKN. 3agada HaxXoXOeHUs K-ro MMHMManbHOro 3feMeHTa. BepOFITHOCTHbIIZ anropuTtMm, ero aHanams.
CnoxHocTb B cpenHeM, CNOXHOCTb B XyALWeM Ciliydae C 00Ka3aTe/1lbCTBOM. Cesasb C anropuTtMom 6bICTpOI7I COPTUPOBKMW.
CnoxHocTb B cpenHeM. ,ﬂ,eTepMVIHI/IpOBaHHbIIz anropuTM, ero peann3auunsd, ero aHanma n CNOXHOCTb.

Tema 8. Ctek m oyepenb. Ucnonb3oBaHue Pa3nnNYHbIX CTPYKTYP AOaHHbIX ONiI1 UX peanu3auun.

ABCTpaKTHbIE TUMbI JaHHbIX - CTEK 1 o4epedb. Cnocobbl peannsaummn cteka u o4epeamn Ha OCHOBE PasfnyHbIX CTPYKTYP
JaHHbIX: peann3aLms npu NoMoLLM MaccuBa, Npu NoMoLLM crvcka, ropuaHbIA cnocob peannsaumnn cTeka Ho OCHOBE
6noyHoro cnvcka. CpaBHUTENbHbIN CNOXHOCTHOW aHann3 BbINONHEeHWs onepaLuuii Haa CTeKOM U o4epenbio A1 Kax.aoro
cnocoba peanusaumn. PacwunpeHve nitepdperica ans cteka ans cteka v odepenu.

Tema 9. CamoopraHu3yoLLmecs CTPYKTYpbl OaHHbIX.

CamoopraHusyiolmecs CTpYKTYpbl JaHHbIX. PasnuyHble cTpateruv ansi camoopraHnsaumn, Ux cpaBHeHMe.
CamoopraHusytowmecs cnucku. CtpaTernm paboTel C CaMOOPraHU3YIOWMMUCS CNMCKaMM B peXnMe OHNaiiH 1 odonaiH,
CpaBHUTENbHbIV aHanua. MoHsITe KOHKYPEHTHOro aHannaa. KoHKypeHTHbIV aHanua ansa ctparerum move-to-first ¢
N0Ka3aTeNbCTBOM.

Tema 10. [epeBbs noucka.

Lepesbs novicka. OCHOBHbIE onepauumn 1 CNoXHoCTb. MNoHsATMe onTuManbHoro fepeea novcka. MNprumepbl oNTUMaNbHbIX
JepeBbeB novicka u 060CHOBaHWE, 3a CHET YEro MOXET NOAAEePXUBATLCS ONTUMaNbHOCTb. KpacHo-4epHble NepeBbs.
OcHoBHbIe onepauuy U CNOXHOCTb (MCTUHHAS 1 y4eTHast). ABJ1-aepeBbs, OCHOBHbIE onepauun 1 CNoXHOCTb. 18.
Splay-nepeBbs kak NpuMep camoopraHM3yoWMXCS CTPYKTYP AaHHbBIX

Tewma 11. NMpuopuTteTHbie o4epeau.

MproputeTHble oyepenn. OcHOBHble onepaunmn. Cnocobbl peanusauny NPYOPUTETHOM O4YepPenn Ha OCHOBE PasnuyHbIX
CTPYKTYp OaHHbIX. CpaBHUTENbHBIV COXHOCTHOW aHanma.

EI/IHaprIe Ky4n Kak creunanbHbIid BUA NPUOPUTETHBIX oqepe,ue|7|. Peannsaumsi, OCHOBHble onepaunn n CNOXHOCTb.
OCHOBHble onepauunn ona Kyd, nx CNOXHOCTHOW aHanmas. ﬂOCTpoeHI/Ie 6I/|HapHOIZ Ky4n.

CopTtuposka kyyeit Heap-Sort. AHanua, cnoxHocTb. $k$-nyHble Kyyn. AHanM3, CNoXHOCTb, NMPUMEpPbl UCMONb30BaHUSI.

Tema 12. CnuBaeMblie oyepenu ¢ npuopuTeTamu.

CrnuBaeMble o4epenm ¢ npuoputetamu. Jlesaukue Kydn. OCHOBHblE Onepauum, X peannsaums, aHanusa n CoXHOCTb.
CamoopraHusyiowwmecs CTPYKTYpbl AaHHbIX: KOocble Kydn. OCHOBHbIE ornepaumu, Ux peanu3auus, aHannsa v CNoXHOCTb C
JokasaTenbcTBoM. CnvBaeMble o4epenm ¢ npuoputetamu. Cnocobbl peannsaums Kyd BO BHEWHEN NaMsAT. AHann3 u
CNOXHOCTb.

Tema 13. [LeKapToBbl AepeBbs.

HekapToBbl AepeBbs U oyyn (treaps). Cnocobbl NOCTPOEHNS fekaTpoBa fepeBa. ANropuUTM NOCTPOEHUS eKapToBa
fepesa 3a NnMHenHoe BpeMs ¢ aokasaTenbcTBoMio OCHOBHblE Onepauny Han 0eKapToBbIMU AEPEBbSAMU, X peanusauus,
aHanus n cnoxHocTb. OueHka BbiCOThl fekapToea Aepesa. [pumepbl NCMONb30BaHNS AEKapPTOBbIX AEePEBLEB.

Tema 14. Xew-tabnuubl.

Xew-tabnmupl 1 cnocobbl nx peanmaaunm. OCHoBHbIE onepaumnn ons xew-tabnuu. MNMoHsThe NPSMOA, KOCBEHHOM,
OTKpbITOM agpecaunn. CpaBHUTENbHbI aHaNM3 1 CNOXHOCTb. MoHATUE XewWw-coyHKLMMW, NpUMEpPbI XeL-GyHKLWA.
MoHsTVE KONNM3nK 1 pas3nunyHble cnocobbl Ux paspeleHust. NMoHsATEe YHMBEPCaNbHOr0 CEMEeNCTBa XeL-goyHKLIMA,
npuMepsI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolyxcs BbINOMHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenoB) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyaowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:
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Mporpamma ancumnivHbl "AnropuTMbl U CTPYKTYPBI AaHHbIX"; 01.04.02 "MpuknagHas matemaTvka v ndgopmarmnka”.

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMcTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

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

AnropuTtMmsbl, 4acTb | (MpUHCTOHCKUIA yHUBEPCUTET) - hitps://www.coursera.org/learn/algorithms-part1

CTPYKTYpbl AaHHbIX (HaunoHanbHbI nccnepoBatenbckuin yHmsepceuteT "Boicwas wkona 3KOHOMUKK'") -
https://www.coursera.org/learn/data-structures

6. dOoHA OLEeHOYHbIX CPeACcTB MO AUCUUNIuHe (MOOYNI0)

DOH[ OLIEHOYHbIX CPeaCTB Mo AUCUMUNINHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUYHbIe
CpencTBa TEKyLEero KOHTPOMS 1 OLEHOYHbIe CPECTBa NPOMEXYTOUYHOM aTTecTaLlum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS cneayiolas HgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynibTataM 06y4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npegnonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUIE - YePe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0BYYatoLLMMCS CBOErO NIOrMHA 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOoHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeyHblin
ooHA, AonmKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydvatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO 41 OCBOEHWUS AMCUMNANHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensimu 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

ANropmTMbl 1 CTPYKTYPbI AaHHbIX - hitps://www.lektorium.tv/course/22823

Bruoeonekumm kypca AnroputMbl U CTPYKTYPbl AaHHbIX - hitps://yandexdataschool.ru/edu-process/courses/algorithms

Komanga Microsoft Teams "AnroputMbl U CTPYKTYpPbI AaHHbIX noucka" -
https://teams.microsoft.com/l/team/19%3a1bf0e7fbb6384dcob031d4dcdd3f8673%40thread.tacv2/conversations ?groupld=664f0

OCHOBHblE CTPYKTYpPbl AaHHbBIX 1 anropuTMbI -
http://codenamecrud.ru/ruby-programming/common-data-structures-and-algorithms

CrpaHnua 6 13 11.




Mporpamma ancumnivHbl "AnropuTMbl U CTPYKTYPBI AaHHbIX"; 01.04.02 "MpuknagHas matemaTvka v ndgopmarmnka”.

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumm Peanusaunsa njaHHon gucumnivHbl NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLUMOHHYI0 GOOPMbl
06y4eHusi. NayyeHue kypca 'ANropuTMbl U CTPYKTYpPbl AaHHbBIX NMOUCKa' UMEeT CBOel LieNbio faTb
CTyLeHTaM CUCTEMaTU3VPOBAHHOE NPeCTaB/eHNe O CYLWECTBYIOWMX CTPYKTypax AaHHbIX,
OPVIEHTUPOBAHHbIX Ha 3a4a4vy NovcKa U UCNONb3YIWKXCS B anropuTMax ons peweHus sanad
IOMCKPETHOM MaTeMaTuku, 06 oLeHKax addgeKTUBHOCTU BbINONHEHUSI OCHOBHbIX onepauuit. OaHow u3
OCHOBHbIX 3a1a4 kKypca SiB/isieTcsl M3y4yeHune crnocoboB NpeacTaBneHns CTPYKTYp AaHHbIX, UX
NPUMEHEHMNE 1 CPaBHUTENbHBIV aHaNn3 NP pelleHnn pasiMyHoro poaa 3aaay, 03HakoMIeHue
CTYLEHTOB C (oyHAaMeHTaNbHbIMM anroputMamy o6paboTky AaHHbIX (3a4a4a noucka, CopTUPOBKa,
anropuTMbl Ha rpadpax), cpaBHUTENbHbIA aHaNM3 anropuTMOB pelueHnst aTux 3agad. Kpome Toro, B
pamKax Kypca npeganonaraeTcsi npoBefeHne NpakTUYeckmx 3aHsTHiA, Ha KOTOPbIX MPOU3BOANTCS
oTpaboTka NpakTU4YecKnx HaBbIKOB B 06N1aCTM NPOrpaMMMpPOBaHIs, NO3BONSIOWMNX HA TBOPYECKOM
YPOBHEe MpUMeHNATb adpdeKTVBHbIE METO bl pelleHns 3aad, BKovalowmx B cebs aHanns 3agav,
BbIGOP MOAXOASAIWEN CTPYKTYpbl AaHHbIX, peani3auuio NoCTPOEHHOMO anropmMTMa Ha 0JIHOM U3 S3bIKOB
NporpaMmM1MpoBaHus.

3T0 MOXeT BbITb YCMEelWHbIM TONbKO NP YCNOBUM NPaBUbHOM opraHnaaummn paboThl Ha Kax oM
aTane y4ebHOro npouecca: Ha nekuusx, Ha NnabopaTopHbIX 3aHATUSX, NPU NOArOTOBKE K 3aHATUSIM U
3a4eTy, NPV BbINOMHEHWM NPaKTUYECKNX 3a4a4 U KOHTPOJbHBIX paboT, NPy CaMOCTOSITENIbHOM
N3y4eHNn oTOeNbHbIX Pa3aenos.

JIeKUMOHHbIE 3aHATUS:

Ha nepBoM nekUMOHHOM 3aHATUM NO AaHHOM y4ebHOl ANCUMUNINHE HEOOX0AMMO 03HAKOMUTL
CTYIEHTOB C CoAep>XaHneM Kypca, packpbiTb MECTO M POMb ANCUMNAHEI B COBPEMEHHOM
NporpaMmMMpoBaHn, ee NpakTUYeckoe 3Ha4eHne, MPoaHOHCUPOBaTb OCHOBHbIE pasaenbl Kypca,
NOPSAOK ero U3y4eHns, U3N0XMTb OCHOBHbIe TpeBoBaHNs, KOTOpPble [OMXKHbI ObiTb BbINOHEHD
CTYyIeHTOM AN MONOXMTENbHOM atTectTauuy no JaHHOMY Kypcy, AOBECTV 00 CTYAEHTOB TpeboBaHmMs K
3HaHWio NpeaMeTa, OTBETUTL Ha Bonpockl. Kaxnoe nekUMoHHOe 3aHsTVe cneayeT HaymHaTh ¢
KpaTKoro HarnoMMHaHUs 0 TOM, Y4TO paccMaTpUBanoch B Npeablayluei nekumm, npu aTom
peKoMeHAayeTcs NPOBECTU YCTHBIA OMPOC Mo 13y4eHHOMy MaTepuany. anaraemblii Ha nekumm
TeopeTn4ecKnin Matepuan HeobxoAMMo NOAKPENNATb NPAKTUYECKUMI NPpUMepamMmn 1 3aaadamu,
3aKpennsoWrMn NpaBunLHOe NoHUMaHe Teopun. HeobxoaMMo 3a0CTPSATL BHUMaHNE CTYAEHTOB Ha
BOMpOCAax CMOXHOCTY peanv3auuny anropuTMOB 1 BhIMONHEHNS OCHOBHbIX onepauunii ans CTPyKTyp
JaHHbIX. HeobxoamMo obcyxaath, Kak MEHSIETCS CIOXHOCTb peanu3auuy anroputma ans peleHus
Pa3NNYHbIX 3a0a4 B 3aBUCHMOCTM OT UCMOMNb3YEMbIX CTRYKTYP OaHHbIX. B KoHLUEe nekuuyn Heobxoammo
OTBETWTb Ha BO3HMKaoWMe Bonpochkl. MoneaHo MHMUMMPOBaTb OUCKYCCUU MO paccMaTtpriBaeMblM
BOMpOCaM, C LieNbio NPUyYnTb CTYAEHTOB KPUTUYECKM OTHOCUTBLCS K npoueccy pa3paboTku
anropuTtMa 1 BbiGopy CTPYKTYP OaHHbIX Ans ero peanusauuu. MNonesHo 3aBecTn paboyyto TeTpaib
INs yyeTa NocelaeMoCcTy 3aHATUIA CTYAeHTaMN U UX aKTUBHOCTU Ha 3aHATUSIX B COOTBETCTBYIOWIMX
bannax.

AEKTPOHHBH
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Mporpamma ancumnivHbl "AnropuTMbl U CTPYKTYPBI AaHHbIX"; 01.04.02 "MpuknagHas matemaTvka v ndgopmarmnka”.

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

3a4ver

rlpVI NnoAroToBKe K 3a4eTy ocoboe BHMMaHMe OONXHO yAoenAaTbCAa cucteMatndaumnm nonyveHHbIX

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 nHgopmaTtuka” n Mmarnctepckon nporpamme "MaTtemaTnyeckme MetTobl U MHPOPMALMOHHbIE
TEXHONOrMM B 3KOHOMUKE U donHaHcax".
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Mporpamma ancumnivHbl "AnropuTMbl U CTPYKTYPBI AaHHbIX"; 01.04.02 "MpuknagHas matemaTvka v ndgopmarmnka”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.01 AnroputMbl v CTPYKTYPbI BaHHBIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

rlpO(*)Vlﬂb noaroToBkn: Marematunyeckne MeToabl 1 MHJOPMALIMOHHbIE TEXHONOTUWN B 9KOHOMUKE N doruHaHcax

Keanudukaums BbiMyCcKHMKA: MarucTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. AnroputMmbl 1 CTPYKTYpbl faHHbIX. HoBas Bepcwst ons Ob6epoHa + CD / Huknayc Bupt - Mockea: LMK [Mpecc, 2010. -
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
ctypeHTa' : [canT]. - URL: https://www.studentlibrary.ru/book/ISBN9785763833881.html (naTta obpauweruns: 12.05.2020).
- Pexwum poctyna : no nognucke.

4. bbikoBa, B. B. KombrHaTopHbIE anropntMbl: MHOXECTBA, rpadbl, koabl/beikoBaB.B. - KpacHosipck: Crnbupckuia
doenepanbHbii yHusepcuteT, 2015. - 152 ¢.: ISBN 978-5-7638-3155-9. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/550333 (nata obpatweHus: 12.05.2020). - Pexum gocTtyna : no noanucke.

JononHutenbHas nuteparypa:
1. Okynos, C. M. nHamuyeckoe nporpamMmmupoBaHue : yuebHoe nocobue / C. M. Okynos, O. A. MecToB. - 3-e n3g. -
Mockga : JTabopatopusi 3HaHuit, 2020. - 299 c. - ISBN 978-5-00101-683-0. - TeKCT : aNeKTPOHHbINA // J1aHb :
9NeKTPoHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/135554 (naTa obpauweHmsi: 12.05.2020). - Pexum
[OoCTyna: Ans aBTopm3. Monb3oBaTenei.

2. Ctpy4yeHkos B.W., OuckpeTtHas ontumuaauus. Mogenu, MeTonbl, anropuTMbl peleHns npuknaaHelx 3agay /
CtpyueHkos B.W. - Mockea: COJTOH-TIPECC, 2016. - 192 c. - ISBN 978-5-91359-181-4 - TekcT: anekTpOHHbIiA // OBC
'KoHcynbTaHT cTyneHTa': [caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785913591814.html

(nata obpaweHns: 12.05.2020). - Pexum goctyna : no noanmcke.
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Mporpamma ancumnivHbl "AnropuTMbl U CTPYKTYPBI AaHHbIX"; 01.04.02 "MpuknagHas matemaTvka v ndgopmarmnka”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.01 AnroputMbl v CTPYKTYPbI BaHHBIX

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: Marematuyeckme MeToabl U UHOPMALMNOHHbIE TEXHONOMUN B 9KOHOMUKE 1 rHaHCax
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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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