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Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

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

CtpaHnua 2 13 9.




Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

Mporpammy oucumnnuHbl paspaboTan(a)(m): LoueHT, K.H. HacpytamHoB M.d. (kagpenpa KOMMNbIOTEPHON MaTeEMaTUKN 1
MHdOopMaTKKK, oTAeneHne neparormyeckoro obpasosaHus), Marat.Nasrutdinov@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 CnocobeH 1cnonb3oBaTth B Nefarormiyeckon 0esiTeNbHOCTM HayyHble 3HaHWUS B

cdpepe MatemMatuku n HgopMaTuku

OriK-4 CnocobeH pewatb 3aga4u npodeccnoHanbHol AesiTeNbHOCTU C UCMONb30BaHNEM
CYLLECTBYIOWMX MHGOPMALIMOHHO-KOMMYHWKALIMOHHBIX TEXHOMIOTNIA N C y4eTOM
OCHOBHbIX TpeboBaHWii MHOPMAaLMOHHON 6e30MacHOCTy

OrIK-5 OMNK-5. CnocobeH pa3pabatbiBaTb anropvTMbl U KOMMBbIOTEPHBIE NPOrPaMMbl,
NpuUroaHble Ons NPakTNYecKoro MpUMeHeHns

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:
B pesynbtate nsy4yeHns gucunnianHbl CTYAEHT OOMXKEH 3HaTb OCHOBHbIE anropUTMbl

JlonxeH ymeThb:
YMEeTb NPUMEHSTb aNITOPUTMbI B MPAKTUYECKON AEeATENBHOCTH.

JonxeH Bnanetb:
YMeTb aHann3npoBatb (OLEHUBATL) CTOXHOCTb anropuTMOB.
JlonxeH 0eMOHCTPMpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

B pe3ynbtarte n3dyHeHunsa oncunnnmHbl CTyoeHT OO0N1XKEeH 3HAaTb OCHOBHbIE alirOPUTMbI, YMETb MPUMEHATb UX B
I'IpaKTVI‘-leCKOVI neaTenbHoOCTN, UMeTb NnpencrtasneHne 06 aHannse CnoXxHocTH anropunTMos.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "51.0.22 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBbHOWA
obpasosatenbHoi nporpammel 01.03.01 "Matematuka (MaTematuka B LMGOPOBOV 3KOHOMUKE)" 1 OTHOCUTCS K
06s13aTeNbHBIM AUCLMNANHAM.

OcBauBaetcs Ha 2 kypce B 3 ceMecTpe.

3. O6bem gucuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 109 4aca(oB), B TOM yncne nekumm - 36 4aca(oB), NpakTudeckme 3aHaTus - 72 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 107 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMINHLIL: 3a4eT B 3 CEMECTpE.

4. CopepxaHuve auMcLUUNAUHBI (MOOYNs), CTPYKTYpUMpOBaHHOE Mo TeMaMm (paspenam) ¢ ykadaHuem oTBef,eHHOro Ha

HUX KONIMYeCTBa akafeMM4yeckux 4acoB 1 BUOOB y4eOHbIX 3aHATUI
4.1 CTpyKTypa U TeMaTU4eCKUI NnnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl NO AUCLUNNINHE (MOAYIIO)

Buabl 1 Yyacbl KOHTaKTHOM PaboThbI, Camo-

MX TPYOO0EMKOCTb (B Yacax) cToS-

N Paspenbl aucumMnivHbl / Ce- [Nekuumn,llekuum| Npaktu-|Mpaktn-fla6opa-Nla6opa-| TeNb-
monyns MECTP| Bcero | B 3n. |4yeckue |4eckue [TopHble|TOpHble| Has
copme[3aHsATUSA, B 3an. |paboTbl,| B an. pa-

Bcero |chopme| Bcero |cbopme | 6oTa
1 Tema 1 BeepneHue s [UCLUnnuRY 3 4 Q 8 4 Q 11
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Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

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

2. |Tema 2. CTpyKTypbl OAHHbIX 3 8 4 16 4 0 0 24
3. |Tema 3. MeToabl COPTUPOBKYK 3 8 4 16 4 0 0 24
4. |Tema 4. AnropuTMmbl Ha rpadpax 3 8 4 16 4 0 0 24
5. |Tema 5. Anroputmbl noncka 3 8 0 16 8 0 0 24

MToro 36 12 72 24 0 0 107

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBeneHuve B pUCLMNIVHY
MpuMepbl anropnTMoB: Ynucna dunboHayum, Hanbonbwmii O6WWUIA LennTenb.

O-cumsonuka. OueHka CIOXHOCT anropuTMoB. VI3MepeHnn CNoXHOCTU anropmTMoB. [onnHOMUanbHbI 1
SKCMOHEHUMANbHbIA POCT CAOXHOCTW. [MpuMepbl NMHENHOro, NOrapugMUYecKoro 1 KeaapaTu4yHOro pocTa CnoXHOCTU
anroputmoB. YcTaHoBKa s3blka nporpammuposaHuns Python.

Tema 2. CTPyKTYpb! AaHHbIX

Creku. Oyepean. MHoxecTBa. AccounaTuBHble MaccuBbl (cnoeapu). Xaw-tabnuupel. CNncku: oAHOHaNpaBneHHble
Cnucku, AByHanpasneHHble cnucku. Maccuebl. daiinbl. [lepesbs: ABOMYHOE OepeBo, NpedkcHoe aepeso. Kyya.

AHann3 NPMMEHNMOCTIN CTPYKTYP B Pa3fIMYHbIX CUTyaumsx. Peanmsauns cTpykTyp B si3blkax NporpamMMmnpoBaHuns
(Python, C++).

Tema 3. MeToabl COPTUPOBKM

MpocTeiiwmne anropuT™Mbl COPTUPOBKM 1 X OLEHKM. CNIOXHOCTb MO NaMsATV 1 BPDEMEHU B HAVXYALWEM, HAWUMYYLWEM U
CPenHeM cryyae.

CopTNPOBKM MACCMBOB: COPTUPOBKA My3blpbKOM, COPTUPOBKA BCTaBKaMU, COPTUPOBKA BbIBOPOM, COPTUPOBKA CIIUSIHUEM,
6bicTpas coptTuposka (quicksort). CopTnpoBka Ky4eii.

MNMopsiokoBble CTATUCTUKMN.
Tema 4. AnroputMbl Ha rpacpax

Mpadobl 1 cnocobbl Ux NpeacTaBneHus. drnepoBbl rpadpbl. TUNMYHbIE 3a4a4n Ha rpadpax. 3agada o kpaTyanwem nyTu.
3apava o makcumanbHoM notoke. Peanusaums Ha Python. Mowck B rny6uHy B HEOPUEHTUPOBaHHBIX rpadpax. Mowmck B
rny6uHy B OpUEHTUPOBaHHbIX rpadpax. MNytn B rpadpax. OLeHKM CNOXHOCTW anropuTMOB Mo NaMsTV 1 BPEMEHU B
HavxygweM, Hannyywem 1 CpegHeM cnyyae.

Tema 5. AnropuTmbl Noucka

BeegneHve B anropmTMbl noncka: ABOUNYHbIA NOUCK B OTCOPTMPOBAHHOM MaccuBe, ABOMYHOE AEepPEeBO nouncka.
CbanaHcupoBaHHble AepeBbsi noucka. ANroputMbl noncka noacTpok (anroputm PabuHa-Kapna, anroputm
KnyTta-Moppuca-lNpatta, Z-dbyHkums, anroputm bonepa-Mypa). OueHkn CNOXHOCTU anropuTMOB MO NamMaT U BPEMEHU
B HAMXyOLWeM, HaunyywWweM n cpegHeM cnyyae.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHaroLWmxcst pernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumanmMTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 rona Ne245)

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

3AE
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Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
ooHA AonKeH ObITb YKOMMIEKToOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

Kypc MIT "Introduction to Algorithms" -
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-006-introduction-to-algorithms-spring-2008/lecture-n

Kypc NTMO "Anropntmbl NporpamMMmpoBaHuns U CTPYKTypbl AaHHbIX" - https://openedu.ru/course/ITMOUniversity/PADS/
Kypc Ha stepic.org "Anroputmbl: Teopust 1 npaktuka. Metogbl" - https:/stepik.org/course/217/syllabus

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoOMeHaLmm

nekumu CTyneHTam HeobX0aMMO MocewaTb NeKUMU U BECTU KOHCNEKT NEKLUIA BCe 3a U3N0XEHNEM
Mmatepuana npenojasateneM. PekomeHayeTcs npopabaTbiBaTtb KOHCMEKT B TEHEHME OHS NOCne
NeKLMy 1 NpocMaTpmBaTh ero BHOBb HakaHyHe crefyolen nekumn. B cnydae obHapyxeHus owmnbok
AN BO3HWMKHOBEHWS BOMPOCOB MO NpeiblaylemMy Matepuany Heobxoamnmo obpatntbes K
npenogaearento.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnanHbl "ANropuTMbl U CTPYKTYpPLI faHHbIX"; 01.03.01 "MaTtemaTuka".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | [Ins noaroToBKU K MPakTUYECKUM 3aHATUSM CTYAEHTY PEKOMEHyeTCs NpeasaputenbHoO

3aHsTNA npopabaTbiBaTbh Kak NeKLMOHHbIA MaTepman, Tak U Matepuan npemblioyluyx NPakTUHEeCcKnxX 3aHATUiA.
OCHOBOI1 NS MOLrOTOBKMW CNYXWUT fOBPOCOBECTHOE BbINONHEHWE AOMALLHEro 3aaaHvs. [ns
YCMEWHOro pelleHnst 3a4a4 Nepeoi 4acTu kypca CTyAeHTaM PeKoMeHayeTcs BCOMHUTL MaTepuar,
OCBOEHHbI B Npeablaylyx CEMECTpax B pamMkax 6a30BbIx MaTeMaTn4eCcKmx JUCLMIVH.
MonroToBKy K cEMMHapaMm (NPakTU4ECKMM 3aHATUSIM, N1abopaTOPHLIM 3aHSTUAM) ClefyeT Ha4ynHaThb C
N3y4eHNS TEOPETUYECKOI YacTu (NeKLMOHHOro MaTeprana) ¢ onpeneneHnsMy OCHOBHbIX MOHATUN,
BbIBOAOM CPOPMYN U fokasaTenscTBoM TeopeM. Ocoboe BHUMaHue cnenyeT obpawars Ha
onpeneneHnsi OCHOBHbIX MOHSTUI 1 POPMYNIMPOBKM OCHOBHbIX TeopeM. Heobxonmmo noapobHo
pas3bupaTtb NpUMepkl, KOTOPbIE NOSICHSOT onpeaeneHus 1 Teopemsl. Mpu pasbope Teopem
HEeoHX0AMMO y4NTbIBATE, YTO BCE NMPEANONOXEHNS TEOPEMbI JOMKHbI UCMONb30BaThCS B
[oKasaTeNnbCTBe ee YyTBEPXAEHUS, Npy 3TOM He0BX04MMO MOHUMAaTb, B KAKOM MECTe [oKa3aTte/bCcTea
MCMoMb3yeTcs TO MU MHOE NPELNoNoXeHe TeopeMbl. MNocne n3y4eHusi TEOPETMHECKOro MaTeprana
cnepyeT NPUCTYNUTL K PELIEHNSM 3a4a4y Mo faHHOM Teme. [lns MHOrvMX 3apady Kypca CylWwecTBYoT
anropuTMbl 4N UX peleHns. B cnyyae cylecTBOBaHMS anroputmMa pelleHuns 3anaqm, Heobxoanmo
pasobpatb Bce warn paboTbl 3TOro anroprtma, 060CHOBaTb, MOYEMy OH OCTaHaB/IMBAETCS Yepe3
KOHEYHOE YMCIO WaroB 1 NoYeMy OH 0aeT HeobxoaMMblii peaynbTtart. [locne aToro Npu peLeHnm
3aj4ay JaHHOro Tina Heobxo4MMo YETKO CnenoBaTh 3TOMY anropuTMy.

camocTtos- | CamocTosiTenbHas pabota CTyAeHTOB COCTOUT U3 IBYX OCHOBHbIX YacTel - npopaboTka NeKLUMOHHOIo
TenbHas maTepuana v BbiNONHEHUs LOMAlWHKX 3a8aHnii. 1S OCBOEHNS TEOPETUYECKOrO M NPaKTUYECKOro
paboTa maTepuana, B Cry4ae, Koraa KOHCMeKTOB OKa3blBaeTCsl HELOCTATOYHbIM, Ui 4nsi 6onee AeTanbHo
npopaboTKn OTAENbHbIX TEM PEKOMEHAYETCS UICMONb30BaTh NMUTEPATYpPy, YKasaHHyo B
COOTBETCTBYIOLEM pasgene. Bce BoaHUKatoWwme BONPOCH PEKOMEHOYETCs 3apaHee YeTKO
CCPOPMYNMpPOBaTh U BNOCNEACTBUM 06CYANTb C NPenonaBaTenem.
McbMeHHblE AOMalWHWe 3a8aHNs NpefHa3Ha4YeHbl 41 CAaMOCTOSTENbHOM NPoPaboTKM NEKLMOHHOIO
maTepuana v OBnafeHus NpakTMHeCcKMMI HaBblkaMmn ero NPUMEHEHNs ON1si peweHns 3agaqy. Ans
OCBOEHMSI TEOPETMNHECKOTO 1 MPaKTU4YECKOro Matepuana, B cnyyae, Koraa KOHCNEKTOB OKa3blBaeTCs
HEeLOCTaTO4HbIM, Unu 4nist 6onee AetanbHoM NPopaboTKy OTAENbHbIX TEM PEKOMEHOYETCS
1CNonb3oBaTb NUTEPATypy, yKasaHHylo B COOTBETCTBYOWEM pa3aene. Bce BosHukatowwme Bonpochl
peKoMeHayeTCsi 3apaHee YeTKO CPOPMYNNPOBATh U BNOCNEACTBUM 06CYANTb C NPenonaBaTenem.

3ayet 3anorom ycnewHoi coaym 3adeTa ssnsetca paboTa B TedeHne Bcero cemectpa. OCHOBHbIM
MCTOYHMKOM NOLrOTOBKM K 3a4eTy SBNSAETCS KOHCNEKT nekumii. MNpaBunbHO COCTaBNEHHbIA KOHCNEKT
neKkunii conepXxmT TOT ONTUMANbHbIA 06bEM MHEPOPMALIMK, HA OCHOBE KOTOPOrO CTYAEHT CMOXET
npencrasutb cebe Becb y4ebHbI MaTepuan.

B xoZie NOAroTOBKM K 3a4eTy CTyAeHTaM Heobxoamnmo obpaliatb BHUMAHUE He TONbKO Ha YPOBEHb
3aMOMUHAHWS, HO U Ha CTENEHb NMOHUMAHNS OCHOBHbIX MOHSATUIA.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKJauYas nepeyeHb NporpaMMHoOro obecrneyeHnst U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - 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;

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

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 01.03.01
"MaTtemaTuka" n npodounio NoAroToskn "Matemartmka B LMGOPOBON 9KOHOMUKE".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.Benos, B. B. Anroputmel 1 CTPYKTYpbl faHHbIX: y4ebHuk / Benos B.B., Yuctskosa B.U. - Mockea: KYPC, HUL
NH®PA-M, 2019. - 240 c.: - (Bbiclwee obpazoBaHue: bakanaspwar). - ISBN 978-5-16-104748-4. - TekCT : 3NE€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/978314 (nata obpaweHus: 18.03.2020). - Pexxum goctyna : no noanmcke.

2. babeHko, M. A. BeneHune B Teopumio anropuTMoB 1 CTPYKTYp AaHHbIX / M. A. BabeHko, M. B. JleBuH. - Mocksa :
MLIHMO, 2016. - 144 c. - ISBN 978-5-4439-2396-3. - TeKCT : aneKTPOHHbIV // JlaHb : aneKTPoHHO-BnbnunoTeyHas
cuctema. - URL: https://e.lanbook.com/book/80136 (nata obpawenusi: 18.03.2020). - Pexxum goctyna: ons aBTopus.
nonb3osarenew.

3. Abpamos, C. A. llekuun 0 CNOXHOCTW anroputMos : y4ebHoe nocobue / C. A. Abpamos. - Mocksa : MLUHMO, 2009. -
256 c. - ISBN 978-5-94057-433-0. - TekCT : 9NeKTPOHHBIiA // JlaHb : aneKTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/9273 (nata obpalieHms: 18.03.2020). - Pexum nocTyna: onsg aBTopvs. Nonb3oBaTeneil.

JononHutenbHas nuteparypa:

1. ®epopeHko tO.I1., AnropuTmbl 1 nporpammel Ha C++Builder / ®epoperko O.11. - Mocksa: MK lpecc, 2010. - 544 c. -
ISBN 978-5-94074-607-2 - TekcT : anekTpoHHbIli // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785940746072.html (nata obpaweHuns: 18.03.2020). - Pexum goctyna : no
noanucke.

2. ArpaHoeckuii A.B., MpakTnyeckas kpuntorpadoms: anroputmsl 1 ux nporpammuposaHve / ArpaHosckuii A.B., Xaon
P.A. - Mockea: COJIOH-IMNPECC, 2009. - 256 c. - ISBN 5-98003-002-6 - TekcT : anekTpoHHbIl // OB5C 'KoHcynbTaHT
ctymeHTa' : [caiT]. - URL : https://www.studentlibrary.ru/book/ISBN5980030026.html (nata obpauweHnusi: 18.03.2020). -
Pexwum goctyna : no noanucke.

3. XuueHko B.M., CTpyKTypbl faHHbIX U anropuTMbl : y4ebHoe nocobue / XuueHko B.MM. - HoBocubupck : Mispatenbctso
HI'TY, 2016. - 64 c. - ISBN 978-5-7782-2958-7 - TekcT : anekTpoHHbi // OBC 'KoHcynbTaHT ctyneHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778229587 .html (nata obpaweHuns: 18.03.2020). - Pexum goctyna : no
noanucke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

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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