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Mporpamma ancumnivHbl "JononHNTENbHbIE FNasbl TEOPUM anropuTMOB N CTPYKTYP AaHHbIX"; 01.04.02 "MNpuknagHas matemartmka u
WHdopmaTmka".

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 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 anropuTMbl AUCKPETHOM ONTUMM3ALNN, CTPYKTYPbI OAHHbIX, CNocobbl paboTbl ¢ AUHAMWYECKUMU
CTPYKTypamu OaHHbIX;

- Kakunm 06p330M oueHmBaeTCcs CNOXHOCTb airfOPUTMOB, Kak pas/indHble cnocobbl peann3aunn anropntMa BInAKOT Ha
CNOXHOCTb.

JonxeH ymeTb:

pa3buBaTb CNOXHYIO 3aAavy Ha COCTaBHbIE YacTW, aHaNM3MPOBaTb CBSI3U MeXAY Pas3fvYHbIMU YacTsaMu,
MCMOoNb30BaTh 0O BEKTHO-OPUEHTUPOBAHHBI NOAX0A, yMETb NOAOMPaTh CTPYKTYPY AAHHbIX 418 peanvM3aumu
anropuTMa C y4eToM ONTMMM3ALIN €r0 CIIOXHOCTMY;

JonxeH Bnanetb:

- HaBblkaM aHanmaa acMMNToTUYeCKOoro noseneHns pasnnydHblix prHKLI,I/IIﬂ;

- HaBblkamu agoPeKTUBHOM peanuaaunmn 3aaay, Tpedyowmx co3naHNs CNOXHbIX CTPYKTYP LaHHbIX, YMEHUEM
peann3oBaTtb anropuTMbl nepebopa;

- YMEHVEM CTPOUTb 3PIEKTUBHBIE aNroprUTMbl 06paboTKM PasNNYHbIX CTPYKTYP AAHHbIX;

- HaBblkamMu NPOBELEHUS CPABHUTENBHOIO aHaNM3a 1 OLEHKN 3PGEKTUBHOCTU BbIBPAHHBIX anropUTMOB NP PELLEHUN
KOHKPETHbIX 3a4ay;

- YMEHNAMU N HaBblkaMin pa3pa60TK|/| anropnTMoB pelweHns 3agad co CNOXHOW OpFaHI/I3aLI,I/IeI7I JOaHHbIX.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

aHanM3npoBaTtb C/IOKHOCTb peleHns 3anaqn B 3aBMCUMOCTN OT Bbl6paHHOI7I CTPYKTYpPbl OaHHbIX, TPUMEHATb
nony4yeHHble 3HaHNA Ha NpakTuke.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHaga oucumnnunHa (Mogynb) BktoyeHa B pasaen "B1.B.06 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGOECCMOHANbHOW
obpaszoBatenbHoii nporpammel 01.04.02 "MpuknagHas mateMatuka v nHdgopmatka (AHann3 faHHbIX U ero
NPUNOXeHMS)" N OTHOCUTCS K BAPUATUBHOW YacTu.

OcBavBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmeM Kosnim4yecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

Ob6was TpynoeEMKOCTb ANCLMINANHBI COCTABASET 2 3a4eTHbIX(blE) eAnHML(bI) Ha 72 yaca(oB).

KoHTakTHasi paboTa - 36 4aca(oB), B TOM Yncie nekuum - 24 yaca(os), npakTnyeckne 3aHstus - 0 yaca(os),
nabopatopHble paboTbl - 12 yaca(oB), KOHTPONb CaMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
Dopma NPOMEXYTOUHOIrO KOHTPONS AUCLIMIMHLIL: 3a4€T BO 2 CEMECTE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmnx yacos v BugoB yqe6|-|b|x 3aHATUNA
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl gucumnnuvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl
Tema 1. 'padpbl. OCHOBHbIE
1 |onpeseneHms, 0603Ha4eHus, > 6 0 > 6
‘|cnocobbl npeactasneHus. O6xon B
rnybuny (DFS).
Tema 2. O6xo4 rpadpa B WMpKHY
2. (BFS). Kpatyariwue nytu B rpade. 2 4 0 2 6
Tema 3. [NocTpoeHne MUHUMaNbLHOroO
s OCHOBHOrO fepeBa. 2 4 0 2 6
Tema 4. HaxoxpeHue
4. MaKCUMasnibHOro NoToKa. 2 4 0 2 6
Tema 5. 3agaya o rnobanbHOM
5. MUHMMaNbHOM paspese. 2 2 0 2 6
6 Tema 6. 3agava nomcka NoACTPOKU B 5 4 0 5 6
‘lcTpoke (Pattern Matching Problem).
Toro 24 0 12 36

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)

Tema 1. 'pachbl. OCHOBHbIE onpeneneHnsi, 0603HauYeHus, cnocobbl NnpeacraeneHus. O6xon B rny6uHy (DFS).
"padpbl. OCHOBHbIE onpeneneHusi, 0603HaveHus, crnocobbl NpeacTaBneHusl.

O6xon B rnybuHy (DFS), ero ocHoBHble cBoOiCTBa. Peannsaums, aHanns, oLeHKa CNoXHOCTU.

OnpepneneHne cBA3HOCTM rpadba, NOACYET KOMMNOHEHT CBA3HOCTU. Peannsaums, aHanms, oLeHKa CNoXHOCTK.

LepeBo obxona B rnybuHy. Knaccudpmkaums gyr rpadpa oTHOCUTENbHO fepesa ob6xona B rnybuHy ons
OPVEHTMPOBAHHbIX 1 HEOPUEHTMPOBAHHbIX FPacooB.

Tononorvyeckas copTupoeka rpada. Peanvusaums, aHanua, oueHka CNoXHOCTU.

OTHoOLWEeHNe B3anMHON BOCTUXMMOCTY B Op.rpadgoe. KOMMNOHEHThLI CUbHOM cBA3aHHOCTY. MoHsATME MeTarpada.
MocTpoeHre MeTarpagoa 3a nuHelriHoe Bpemsl. Peanusauns, aHanus, oueHKa CloXHOCTU.

HaxoxaeHune Touek couneHeHuns rpadga. Peannsaums, aHanms, oueHka CnoXHOCTU.
Haxox,ueHme MOCTOB rpaqaa. Peanvlaau,m, aHanna, oueHka CNno>XXHOCTW.
diineposbl 06xoabl rpados. MNocTpoeHne alineposa obxona rpagpa B nomolbio obxona B rnybuHy.

Tema 2. O6xon rpacha B WwumnpuHy (BFS). Kpatuanwume nytu B rpacpe.
O6xon rpadca B wrpuHy (BFS) n ero ocHoBHble cBoiicTBa. epeBo obxona B wmpuHy. CpaBHeHue anroputmoB BFS n

Kpatuariwue nytu B rpagpe. Vx ceoiicTBa. HaxoxaeHne kpaTtyaiwwmx nytei ¢ noMoLbio 0bxona B WpUHy. AnroputMm
LenkcTpbl. HaxoxaeHne kpatyanimx nyter B auMKnnyeckmx rpadoax 3a nuHeriHoe Bpemsi. Peannsauns, aHanms,
OLeHKa CNOXHOCTW.

HaxoxpaeHve kpatyaiwumx nyTel B rpagoax ¢ otpuuartenbHeliMy Becamu pebep. Anroputm Bennmana-dopnaa.
Peannsauus, aHanna, oueHka CNoXHOCTH.

HaxoxneHve kpatuanwmx nyTer Mexay AByMs 3afaHHbIMK BEpWMHAMK. Peannsauus, aHanms, oueHka CnoXHOCTH.
[ByHanpaBneHHblin anroputM [eikctpbl. Peanusauns, aHanma, oueHka CNnoXHOCTM.
HaxoxneHve kpatuanwmx nyTer Mexay BCEMU napamu BepwiH. AnroputMbl JXXOHCOHA.

CucTteMmbl NOTEHLMAN0B B 3a4a4e 0 KpaTanmmx nyTsx. AJ'IFOpI/ITMbI A* HaxoxoeHus KpaTanmmx nyTe|7|. Peannzauuns,
aHanns, oueHKa CINOXHOCTN.

WcnonbsosaHue maskos (landmarks) ons 6bicTporo novicka kpatyanwux nyteir. Anroputm ALT. Peannsauus, aHanus,
OLEeHKa CMOXHOCTW.

Tema 3. I'IOCTpoel-me MUHMMaAIbHOIo OCHOBHOIO oepesa.

JLlepeBo kak YacTHbIn cnyyali rpagoa. Ceoiictea gepesa. [NoHsiTUE MMHMManbHOro octoBHoro aepesa (MST)
B3BeleHHoro rpadgpa. O6wwuin anroputm noctpoeHnst MST. MNoHATHe pa3pesa 1 ero cBoincTea. JleMma 0 MMHUMaNbHOM
pebpe, nepecekaiollem paspes.

Anroputm Kpackana noctpoenus MST. Peanugauus anroputma Kpackana ¢ ucnonb3oBaHMeM CUCTEMBI
Henepecekawwmxcsa MHoxecTea. Peannsauns, aHanuns, oueHka cnoxHocTn. Anroputm Kpackana ¢ Mcnonb3oBaHveM
cxarus nytei.

CrpaHnua 4 n3 11.
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Anroputm Npuma noctpoerHns MST. Peanusaums, aHanns, oLeHKa CNoXHOCTH.
AnropuTm Bopysku noctpoerHns MST. Peanusaums, aHanns, oLeHKa CloXHOCTW.

Tema 4. HaxoXaeHne MakcMManbHOro noToka.

TpaHCI'IOpTHbIe ceTn, NOTOKN B CeT4ax. OCHOBHbIe NOHATUS 1 cBocTBA. MMoHATHE paspesa, ero cBoncTtBa. Jlemma o
MakCMMalibHOM NMOTOKE N MUHMANIbHOM pa3pe3e C 00Ka3aTe/ibCTBOM. valTepvn7| MakCnManbHOCTU NOTOKA. AJ'IFOpI/ITM
dopna dankepcoHa HaxoXAEeHWs MaKCMabHOro NOTOKa, ero peanuaaums, aHanua aaropuTMa, OLEHKa CNoXHOCTH.
Tema 5. 3apgaua o rno6anbHOM MUHUManNbHOM paspese.

3anava o HaxoxaeHun rnobanbHOro MUHUManbHoro paspesa (MinCutProblem) n o HaxoXAeHU MUHUMATBHOTO
paspesa Mexay AByMs 3a4aHHbiMU BeplwmHamu (s-t-MinCutProblem), cBasb mexay OByMS 3TUMM 3a4a4amm.
HaxoxneHwe rnobanbHoro MuHMMansHoro paspesa. Anroputum LWtépa-BarHepa. Peanvsauus anroputma, aHanms,
OLEeHKa CIOXHOCTW.

Tema 6. 3apaya noucka nopcTpoku B ctpoke (Pattern Matching Problem).

3apava noucka nogctpoku B ctpoke (Pattern Matching Problem): pasnuyHbie BapnaHTbl NOCTaHOBKU. HanBHbIN
anropuTt™m. Peannsauns, aHanns, oLueHka CNoXHOCTH.

MoHsaTe NpenobpaboTku. Mpedunkc-goyHKUKMS, e€ onpeneneHune n ceoicTea. MNocTpoeHne NpeduKe-oyHKLMN 3a
NMHEeiHOe BpeMs, peanvaauus, aHanna, oueHka cnoxHocTtu. Anroputm KHyta-Moppuca-lpatTa, peannsaumsi, aHanus,
OLleHKa CNTIOXHOCTM.

Z-pyHKUMSI, €€ onpeneneHne n cBoicTea. MNocTpoeHne Z-hyHKLMM 3a IMHEVHOE BPEMS], peanvaauns, aHanma, oLeHka
CNOXHOCTW. ANrOpUTM NOMCKA NOACTPOKM B CTPOKE B MOMOLLbIO Z-CRYHKLIUN.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0Ob6ecneyeHns o1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAOYIH0)

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

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

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHUBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpEXaeHNs
BbICLWEro npodgeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHbIe akTbl KasaHckoro ([prBonXckoro) cheaepanbHoro yHneepcuTeTa
MAXimal (anropuTMbl onucaHuem n peanusaumei) - https://e-maxx.ru/algo/
Anroputmsl, 4acTb Il (MpuHCTOHCKKIA yHUBEpCKUTET) - https://www.coursera.org/learn/algorithms-part2

JononHutenbHble rnaebl anropntmoB (AHppen CtaHkesmd, Computer Science Center) -
https://www.lektorium.tv/course/22926

6. dOHA OLEeHOYHbIX CPeACcTB Mo AucuUnIuHe (MOoayn0)

DOoHI OLIEHOYHbIX CPeaCTB Mo AUCUMUNIUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKOB. (POHA OLLEHOYHbIX CPEedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas MHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pedynbTatamM 06y4eHuUs Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUeHO4YHbIX CpencTB, BKNKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyembiM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.
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DOoHLO OLEHOYHbIX cpencTs nNo gucunninHe HaxoonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHA 0bOy4atowmnMcs B OAHOM U3 OBYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9/IEKTPOHHOM BUMAE - 4epe3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NeYaTHbIX N3aaHnin GubNnoTeYHbIin
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydatowmxcs no ProcC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

ANropmuTMbl U CTPYKTYPbI AaHHbIX - hitps://www.lektorium.tv/course/22823
Bruoeonekumm kypca AnroputMbl U CTPYKTYPbl AaHHbIX - hitps://yandexdataschool.ru/edu-process/courses/algorithms

KomaHnga B Microsoft Teams "2020-2021 yy. r. lononHUTENbHbIE FNaBbl TEOPUW anNrOpUTMOB U CTPYKTYP OaHHbIX" -
https://teams.microsoft.com/l/team/19%3acfe864a5f3324161981093af57b14fb1%40thread.tacv2/conversations?groupld=fb30dt

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

9. MeToguueckue ykasaHusl oisi 06yyaloLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)

CrpaHnua 6 13 11.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn Peannzauns gaHHOW OUCUMNAUHDI npepnonaraet Kak O4yHylo, Tak N AUCTaHUNOHHYIO OOPMbI
06y‘-IeHVI$L I/I3yL|eH|/|e Kypca '[lononHUTEeNbHLIE FNaBbl Teopun anropuTtMoB U CTPYKTYpP OaHHbIX' umeeT
CBOEN Lenblo fatb CTyaoeHTaM yrny6neHHble cncreMatn3npoBaHHble 3HaHUA 06 13BECTHbIX
anroputmax ,D,I/ICKpGTHOI7I onTnMmn3aunmn, o CywecCcTByWNX CTPYKTYpax AaHHbIX, MCNONb3YHOLWNXCA B
anroputMax ons peweHna 3anad ,D,I/ICKpGTHOVI mMartemMaTtuku, 06 oLeHkax 300 PEeKTUBHOCTN BbIMOTHEHNSA
OCHOBHBbIX 0I'IepaLl,VII7I. OnHoi N3 OCHOBHbIX 3a4a4 Kypca saABndeTcsa ndydeHme ctyoeHtamm
pyHOaMeHTanbHbIX anropuTMOB O6pa6OTKI/I OaHHbIX (3a,uaqa nouncka, CoOpTnpoBKa, anropnuTMbl Ha
rpagoax, onTMMmn3aunoHHble 3a,uaq|/|), Pa3NnYHbIX cnocoboB peann3aunn anroputMoB, OCHOBaHHbIX Ha
Pa3NIn4HbIX CTPYKTYpax OaHHbIX N UX crnocobax npencrasneHuns, nx CpaBHMTeﬂbeIIZ CNOXHOCTHOW
aHans. KpOMe TOro, B paMKax Kypca npegnonaraetcs nposeneHume na6opaTopr|x 3aHATUIA, Ha
KOTOpPbIX NPOnN3BOONTCA OTpa6OTKa NpakTn4eCkmnx HaBblKOB B obnactu nporpamMmmpoBaHus,
NO3BONAIOWMX HA TBOPYECKOM YPOBHE NMPUMEHATb 30PEKTUBHbBIE METOAbI PeLleHns 3aaau,
BK/tOYawolWmx B cebs aHanns 3anad, Bbl60p nogxonswen CTPYKTYpPbl OaHHbIX, peann3auunto
NOCTPOEHHOro anropntMa Ha 04HOM N3 A3blKOB NPOrpamMMmMpoBaHnA.

OTO MOXeET bbITb yCrnewHbIM TONbKO Npu ycnosmnn npanmbH0|7| opraHmsauunm pa6OTbI Ha KaXaoMm
arane yqe6Horo npouecca: Ha nekuusx, Ha na6opaTopr|x 3aHATUAX, NPU NOAroTOBKE K 3aHATUAM U
3a4eTy, npwv BbINOMHEHNN NMPakKTUYeCKNX 3aa4 N KOHTPOJIbHbIX pa60T, npu CaMoCTOATENNIbHOM
Mn3y4eHnn otTaeNibHbIX pa3nenos.

JIeKUMOHHbIE 3aHATUS:

Ha nepBOM NeKLUMOHHOM 3aHSTUM MO AaHHOM y4ebHON AncUMnInHe HeobxoAMMO 03HaKOMUTb
CTYOEHTOB C CofepXaHUeM Kypca, packpbiTb MECTO U PO/b ANCLUMMNNHBI B COBPEMEHHOM
NporpaMMMpoBaHnK, ee NPaKTMYecKoe 3Ha4eHne, NPOoaHOHCMPOBAaTb OCHOBHLIE pasaenbl Kypea,
NOPSAOK €ro U3y4YeHus, 3N0XUTb OCHOBHbIE TPeBOoBaHMS, KOTOPbIE [0MXKHbI ObiTh BbIMNONHEHbI
CTYOEHTOM ONs NMONOXMTENbHOW aTTecTaumm no AaHHOMY Kypcy, LOBECTU 10 CTyAeHTOB TpeboBaHus K
3HaHWUIO NpeaMeTa, OTBETUTb Ha Bonpockl. Kaxnoe NekuMoHHoe 3aHsATVe credyeT HadMHaTh ¢
KpaTKOro HanoMyHaHUs 0 TOM, YTO paccMaTpuBanoch B Npeablayllen nekumum, npu aTom
pPeKoMeHOyeTCsl MPOBECTN YCTHbIA ONPOC MO U3y4eHHOMy MaTepuany. anaraemsblii Ha nekumm
TeopeTnyecknii Matepuan HeobxoaMMo NOAKPENNSATb NPAKTUYECKUMI NpUMepamMm 1 3aaadami,
3aKpennsowWnMn NpaBunbHoe NoHMMaHue Teopun. Heo6xoauMo 3a0CTPSTb BHUMAHUE CTYIEHTOB Ha
BOMPOCAax CNOXHOCTY peannaauuny anroputMOoB 1 BbINONHEHNS OCHOBHbLIX ornepauunii ans CTpykTyp
IaHHbIX. Heobxoaumo obcyxaaThb, Kak MEHSIETCS CNOXHOCTb peanvaaunm anropyutma ans peleHns
PasNn4HbIX 3a[1a4 B 3aBUCUMOCTU OT UCMONb3YEMbIX CTPYKTYP AaHHbIX. B KoHUe nekummn Heobxoamnmo
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
[NS y4eTa NocelaeMoCcTy 3aHATUIA CTYAEHTaMN 1 X aKTUBHOCTU HA 3aHATUSIX B COOTBETCTBYIOLIMX
6annax.

AEKTPOHHBH
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nabopaTopHble| Peannaaumnst gaHHoOW AUCUMNANHBI NpeanonaraeT Kak O4Hyto, Tak U AUCTAHLUMUOHHYIO (DOPMbI

paboTbl 0by4eHus.
B Havane nabopaTopHOro 3aHATMS HeO6X0AMMO HAMOMHUTL OCHOBHbIE MOHSATUS 1 TeopeTUudeckme
pesynbTaThl, a TakXXe NPOoAEeMOHCTPUPOBATL NOAXO4bl K PelleHnto npakTudeckux 3agad. Cneayet
NPennoXuTtb BbICTYNATb C PELIEHNEM TEM CTYLIeHTaM, KOTOpbIe MO TEM UK MHLIM NPUYMHaM
NPONyCTUNW NEKLMOHHOE 3aHATUE UNKN NPOSBNSIIOT NacCcuBHOCTL. LlenecoobpasHo B xone
obcyXOeHns pelleHns 3atady 3a0aBaTtb BbICTYNAOWMM U ayoUTOPUN LOMONHUTENbHbIE U
YTOYHSIIOLME BOMPOCHI C LENblo BbIICHEHMS! YPOBHS YCBOEHUS TEOPETUYECKIX acrneKToB
obcyxaaeMbix npodneMm. MoowpsTb BLICTYNNEHUS C MECTA B BUAE KPATKUX AOMOMHEHMWA 1 BONPOCOB K
BbICTYNarmowmm 1 npenogasaTento. MonesHo NpPoBOANTL rPYNMNOBbIE M UHANBUOYaNbHbIE KOHCYNbTaLWK
CTY[EHTOB MO BOMPOCaM, BO3HMKAIOWMM Y CTYLEHTOB B X0[le UX NMOArOTOBKM K TEKYLE 1
MPOMEXYTOYHOI aTtTecTauun no y4ebHol aucumnanmHe, peKoMeH1oBaTh B MOMOLb y4ebHble 1 apyrue
Martepuansl, a TakxXe CnpaBoYHyto NuTepatypy. B pamkax kypca npeaycMoTPeHO BbiNoNHeHUe
NpPaKTUYeCKMX 3a0aHuii, CBA3aHHbIX C pelleHneM 3a1a4 ANCKPEeTHon MatemaTuku. Lienbio
BbIMONIHEHNS MPAKTUYECKUX 3a0aHNi SBNSETCS 3aKpenneHne TeopeTNYeCcKnX 3HaHui, Nony4eHHbIX Ha
NEeKUMsX 1 B XOOe CaMOCTOATENbHOro U3y4eHnst Matepuana, oTpaboTka HaBbIKOB MPUMEHEHUS]
TEopeTNYECcKNX 3HaHWM Ha npakTrke. [pun BEINONHEHUN 330aHWA CTYOEHT OOMKEH OCO3HAHHO U
KPUTUYECKM NOLIONTU K BbIOOPY anropmTMa, Noaxoasilen CTPyKTypbl AaHHbIX, peann3oBaTtb anroputM
Ha O[HOM 13 SI3bIKOB NPOrPaMMUPOBAHUS, MPOTECTUPOBATL NPOrPaMMy Ha Pa3NINYHbIX BXOOHbIX
IaHHbIX, yaenus ocoboe BHMMaHWE NoaroToBke TECTOB, CNOCOOHLIX BbiSIBUTb BO3MOXHbIE Heqo4eThbl
KakK anropuTMMYeckoro xapakrepa, Tak U CBsi3aHHble C NPOrpaMMHOl peannaauunen anroputma.
BbinonHeHHble 3a0aHns OONXHbl ObITh coaHbl NpenoaaBaTento ¢ NoApPo6HbLIM YCTHLIM 06 bSICHEHMEM,
KakuM MMeHHO 06pa3oM NPoU3BOOMIICSA BEIOOP anroputMa 1 noaxoasilel CTPYKTypbl daHHbIX, Kakue
ellle BapuaHTbl CTPYKTYP AaHHbIX Obi0 BO3MOXHO UCMONb30BaTh A5 AaHHON 3a4a4M U C y4eToM
Kakux coobpaxeHuii 6biNo 0TAaHO NpeanoyTeHne BoIBPaHHOM CTYAEHTOM CTPYKType AaHHbIX.
CTyeHT OOMXEH OLUEHUTb CNOXHOCTb MOCTPOEHHOI0 UM anropvuTMa 1 06 bsSCHUTb, KAKUM UMEHHO
obpa3oM gaHHas oLeHKa CNOXHOCTU UM MnofyyeHa. Takoi noaxon NpuaBaH Hay4YuTb CTydeHTa
KPUTUYECKN NOOXOAUTb K CBOel paboTe, K BbIOPaHHOMY M PELIEHMIO, C YH4ETOM BO3MOXHbIX
CYLLECTBYIOWMX anbTepHATUB, HAY4YUTb apryMeHTUPOBaTb CBOV BbIOOP. BbiNoNHEHNe NpakTUieckux
3aaHuii HanpaBneHo Ha paclMPeHne Kpyrosopa CTyaeHTa, MOCKOMbKY OH AOMKEH 03HAKOMUTLCS C
BO3MOXHbIMM criocobamMu pelleHns Npobnemsl, ¢ HONbLMM CNEKTPOM 3a4ay OUCKPETHON MaTeMaTuKu,
yMeTb 3aWmilaTh BbIOPaHHYH TOUKY 3PEHNS.

camocTos- | CamocTosiTenbHas pabora:
TenbHas MpenonaBatenb opraHU3yeT caMoCToATENbHYO PaboTy CTyLEHTOB, OTMEYAs BOMPOCHI, KOTOPbIE
pabota LOMXHbI BbITb N3Yy4YeHbl CaMOCTOATENBHO, Y PEKOMEHIYS NUTEPaTYPHbIE UCTOYHMKK. Ha
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. MoparoTtoBky K 3a4erty.
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 KOMMEHTMPOBAHNME.
Oco60 BaxHbIM 3TAMNOM SBASIETCS PE3OME NMPOYUTAHHOrO TEOPETUYECKOrO UCTOYHKKA, TaK KakK 3TO
ABNSAETCA BAXHbIM YCIIOBUEM MOLArOTOBKU K 3a4eTy.
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3a4ver rlpVI NnoAroToBKe K 3a4eTy ocoboe BHMMaHMe OONXHO yAoenAaTbCAa cucteMatndaumnm nonyveHHbIX
3HaHWM. I'Ip|/| NnoAroToBke peKkoMeHOoyeTCs BOCNO/Ib30BaTbCA KOHCNEKTaMun Nnexkuun n Takxe
nvlTepaTyp0|7| M3 cnucka OCHOBHOWM 1 OOMNOMHUTENbHOW nmteparypbl. BosHukatowme BOMPOCHI,
ocobeHHo no 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)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme 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 -
ayamanbHo;

- MPUMEHEHNEe NPOrpaMMHbIX CPenCcTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
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;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caauy 06yyatoWwmMcs NHBANMAOM UK ULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MY
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 06y'-|a+ou4er00ﬂ 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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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.06 [ononHutesbHble rasbl Teopun anroputMoB 1 CTRYKTYD
AaHHbIX

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

OcHoBHas nuTeparypa:

1.AnropuTMbl 1 CTPYKTYpbl AaHHbIx. HoBas Bepcus ans Obepoxa + CD / Huknayc Bupt - Mockea: IMK 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. - TekCT : 9aNeKTPOHHbI // NaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/104961 (naTta obpaueHmns: 12.05.2020). -
Pexum poctyna: ons aBTopu3a. nonb3oBaTenei.

3. Llapés P.10O., Anroputmbl 1 cTpykTypbl faHHbix (CDIO): yuebHuk / Llapés P.1O. - KpacHospck: Crnbupckuii
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 (nata obpauweruns: 12.05.2020).
- Pexwum poctyna : no nognucke.

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

JononHutenbHasa nuteparypa:
1.0Okynos, C. M. [InHamunyeckoe nporpammupoBaHue : y4ebHoe nocobue / C. M. Okynos, O. A. lNecTos. - 3-e 13a. -
Mockea : JTabopatopusi 3HaHmia, 2020. - 299 c. - ISBN 978-5-00101-683-0. - TeKCT : 9NeKTPOHHbI // JlaHb :
9NeKTPoHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/135554 (nata obpaweHusi: 12.05.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTtenei.

2. CtpyueHkoB B.W., OuckpeTtHas onTummnsaumns. Monenuw, Metoapl, anropuTMbl PELIEHNS NPUKNAAHbIX 3aa4ady /
CrpyueHkos B.W. - Mockea: COJIOH-TIPECC, 2016. - 192 c. - ISBN 978-5-91359-181-4 - TekcT: 9nekTpOHHbIiA // OBC
'KoHcynbTaHT cTyneHTa': [caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785913591814.html

(nata obpaweHns: 12.05.2020). - Pexum gocTtyna : no noanmcke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpomnb noaroTosku: AHann3 AaHHbIX U ero NPUNoXeHus

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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