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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
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Mporpammy nucuunnvHebl paspabdoTtan(a)(vm) LOLEHT, K.H. (aoueHT) Hypmees H.H. (kadpenpa Teopetuyeckoi
KMBEepPHEeTNKM, OTAENEHNE (PYHOAMEHTANBHON MHAPOPMATUKM U MHAPOPMALIMOHHBIX TexHonoruia), Nail.Nurmeev@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
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMK
MnK-12 CNocoBHOCTb K chopManmnaaumm B CBOe npenMeTHol 061acTi ¢ y4eToMm
OrpaHnYeHnin UCNoNb3yeMbIX METOAOB NCCNENOBAHUS

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

HEeoHx0AMMOCTb B MOCTPOEHNN 3GDCPEKTUBHBIX alNrOPUTMOB, POiib aBCTPAKTHBIX CTPYKTYP AAHHbIX NPY MOCTPOEHUN
anropuTMOB, KaK BbIGOP CTPYKTYPbl AaHHbIX BAUSIET HA CNOXHOCTb peanv3auun 3anaqv;

JonxeH ymeTb:

OpPVEHTNPOBATLCS B CYLIECTBYIOWMX METOdAX aHann3a BPEeMeHHO 1 EMKOCTHOM CNOXHOCTEN anroputMoB 1 MeTodax
900 dPEKTUBHbIX aNroOpMTMOB, CPaBHMBATb PasnnyHble Cnocobbl peann3aunm No CloXHOCTK;

JonxeH Bnanetb:

TEOPETUYECKMMU 3HAHVSIMM O METOLAX aHann3a 1 NPOeKTUPOBaHMWS anropruTMOB, 06 OCHOBHBIX CTRYKTYPax AaHHbIX,
ymMeTb paboTtaTtb C MHAMUYECKMMU CTPYKTYPaMU OAHHBIX

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

npuobpecT HaBblkW 3CPIEKTUBHOW peansauun 3anad, Tpedyolmx CO3AaHNS CNOXHbIX CTPYKTYP OaHHbIX, YMEHUS
pasbumBaTb CNOXHYIO 3a4a4y Ha COCTaBHblE YacTuW, aHaNM3MPOBaTb CBA3N MEXAY PasNNYHbIMU HacTaMU,
1Cronb30BaTbh 06 bEKTHO-OPUEHTUPOBAHHbIA NOAX0L,

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa aucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.AB.1 OucumnnunHbl (Moaynmn)" OCHOBHON NPOtheCCUOHaNbHOWM
obpasosatenbHoli nporpammbl 09.03.04 "MporpammHas nHxeHepus (TexHonornm pa3paboTkyu UHEPOPMALIMOHHBIX
cuCTEM)" 1 OTHOCUTCA K AUCLMNANHAM NO BbiGOpY.

OcBauBaetcs Ha 3 kKypce B 5 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM Konmyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbix 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMINNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 72 4aca(oB), B TOM Yucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 5 cemecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCcKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOM paboTbl,
N Pa3.|1em:|\|lI g:;:#:nnuubl / Cemecrp nx TF(’g-:-gg:)'(()OCTb Camoc;;ossg;nbuaa
Pexum TP e oy 1
1 Reamratne Map OROXHOCTH 5 | 12 12 0 12
2 one 2 Bwenrermewosen. | s | iz |12 : E
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Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
3.|[Tema 3. P n NP-nonHora. 5 12 12 0 12
NToro 36 36 0 36

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)

Tema 1. CTaTMyeckme N pUHaMU4YeCKMe Mepbl CIOXXHOCTU.

OcHosbl Teopun anropntMoB. MawwuHbl TeiopyHra. BpemeHHas 1 npocTpaHCTBEHHAS CNOXHOCTU.

Mogenu Bbl4MCNEHNIA U MEPBI CIOXHOCTY.

KoMb1HaumnoHHas CNoXHOCTb OYHKUMIA. HXHME 1 BEPXHME OLLEHKM KOMOUHALMOHHOM CNOXHOCTU ByneBbIX (PyHKLIMIA.
KoHeuHble aBTOMaThl. OLEHKN CNOXHOCTU AECKPUMTOPHBIX PYHKLNIA.

MauwwuHbl TelopuHra; Tesnc ToiopuHra-Hepya. YHuBepcanbHble MalnHbl ThropuHra. [Npumepbl anropnutMmyecku
HepaspewmnMblx NpobneM. Mepbl BbIYMCIUTENBbHOR CIOXHOCTU anropuTMOB.

CooTHolweHuns MeXnay namMAaTbio U BpeMeHeM 45 OOHOMIEHTOYHOW MaLWKHbI TbIOpI/IHFa.

MHOroneHTo4YHble MalunHbI TbPOpI/IHFa. MOJJ,eﬂI/IpOBaHI/Ie MHOIoONeHTO4YHbIX MalunH TblOpI/IHra OOHONEHTOYHbIMW.
B3anmocea3b Mep CNOXHOCTU O Pa3HbIX TUMOB MawwuH Tb}OpI/IHFa. PaCLUMpeHHbIVI Tesunc TbloleHra-‘-Iep'-la.

Tema 2. BoluucnurenbHble Mogenu. Knaccbl CNIOXHOCTMU.

CnoxHosblducnnmblie yHkunn. Teopema LleiiTnHa o cywecTBOBaHUN CNOXHOBBIYUCIUMBIX (OYHKLMIA.
TeopeMma PabuHa o cylwecTBOBaHUM CMOXHOBLIYUCAUMBIX COYHKLIWIA.

CBA3b Mexy BPEMEHHOW 1 MPOCTPAHCTBEHHOWN CNIOXHOCTLIO BLIYNCIEHNIA.

CBsA3b Mex 1y BPEMEHHOW N CXEMHOI CNOXHOCTbIO BbIYNCIEHWIA.

Knaccbl cnoxHocTn. Miepapxums KnacCos CNOXHOCTW.

Tewma 3. P u NP-nonHora.
Knacc P. lMonvHoMmnanbHasa cBOANMMOCTb. SNeMeHTapHble CBOMCTBA MOMHOMUANIBHON CBOANMOCTM.

Knaccbl cnoxHocTtn: LSPACE, P, NP, PSPACE. MNonnHomunansHas csogumocTtb. P u NP-nonHble 3agayn. OTKpbIThiE
npobnemb.

Knacc P. lMonvHoMmnanbHas cBOOMMOCTb. SNeMeHTapHble CBOMCTBA MOMHOMUANIBHON CBOANMOCTM.

Teopema Kyka 06 NP - nonHoTe s3bika SAT.

12. Opyrue npumepbl NP - nonHbix 53bikoB(3-SAT, KITMKA, BHYTPEHHSASA YCTONMYMBOCTb, BEPWIMHHOE
NOKPbLITUE PEBEP, LUMKNOPA3PE3AIOWEE MHOXECTBO BEPWWH, MOKPbITUE MHOXECTBAMW,
TAMUNIBTOHOB UMK, SAOAYA KOMMUBOSAXEPA). Metoapl yctaHoBneHuns NP - cnoxHocTy 3anauy. MNpobnema
Kyka.

Mpobrnema nony4yeHnst apEEKTUBHBIX HUXHUX OLLEHOK CNOXHOCTU. O630p METOLOB NONYyYEHNS SPAEKTUBHBIX HUXHUX
OLIEHOK CITOXHOCTM CXEMHOW peannaaumm bynesbix coyHKLUIA.

BblumcnnTenbHas CnoXHOCTb NPUBANXKEHHOMO PELLEHNS LUCKPETHBIX ONTUMU3ALMNOHHBIX 3a4a4.
MeToabl OLEHKMN CROXHOCTY peanusauunn dyHkumi B knacce CBUC.

BeposATHOCTHbIE MOAENU BBIYUCTIEHNIA U NX CNIOXHOCTb.

KBaHTOBbIE MOOENW BLIMMCIEHUA N UX CNOXHOCTb.

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0obecnevyeHns O CaMOCTOSITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (MoayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY U NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTeNnbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMY PECYPCAMU, BKOYAS:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

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

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)
OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM 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 no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-|H0|7| 6nbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuini OCHOBHOW NuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHON y4ebHOM nuTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMNAMHBI (MOoYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLUMnAnHblL. OH NOANEXUT OBHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTpOoHHbIX U3LAHWIA U NPU N3MEHEHM KOMMNNEKTOBAaHNUS OOHA0B Hay4Hoi
6ubnnotekun KoY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

ANropuTMbl 1 CTPYKTYPbI AaHHbIX Jlektopuym - www.lektorium.tv/course/22823
ANropmuTMbl 1 CTPYKTYPbI AaHHbIX noucka. Jlekumm n kypcbl - habrahabr.ru/company/yandex/blog/208716/
VHCTPYMEHTbI, anropmntMbl U CTPYKTYPbI AaHHbIX. MIHTYWT - www.intuit.ru/studies/courses/683/539/info

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekumu TeopeTnyeckuii Matepuan nanaraeTcs Ha nekumsix. Mpuyem KOHCNEKT NeKUUIA, KOTOpPbIA ocTaeTcs y
CTyLleHTa B pe3ynbTate NpOCNyLWMBaHNSA NEKLUM HE MOXET 3aMeHUTb y4ebHuk. Ero uenb -
(POPMYMPOBKA OCHOBHbIX YTBEPXAEHUI 1 onpeaeneHuid. MNpocnywas nekumo, NonesHo
03HaKoMUTbCs ¢ Bonee NoapPoOHbIM N3NOXeHEM MaTepuana B yuebHrke. CnMcok nutepaTypbl
pasgeneH Ha LBe Kateropun: HeobXxoOMMbI AN CoaYM 9K3aMeHa MUHUMYM 1 OONONHUTENbHAS

AAEKTPOHHEBH
Crpanuua 5 13 10. Bl YHHBEPCHTET
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nuTepartypa.

CrpaHnua 6 13 10.




Mporpamma ancumnnuHbl "Teopust cnoxHoctn"; 09.03.04 "lMporpaMmHas nHxeHepuns".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTn4eckmne I/I3yL|eHv|e KypcCa noaopasymMeBaeT He TONIbKO oBlafeHne TeopeTn4eCckum matepmasiom, HoO 1

3aHATNA nonydyeHne npakTnyecknx HaBblkOB OJ15 6onee Fﬂy6OKOFO NOHMMaHM4 pa3nenos Ha OCHOBE peleHns
3a0a4d n ynpa>KHeH|/||7|, NNNIOCTPUPYIOLWKUX OO0Ka3blBaeMble TeOpeTn4eCKmne NnooxXeHnsd, a Takxe
passutne a6CTpaKTHOFO MBILLSIEHUSI 1 CMOCOBHOCTM CaMOCTOATENbHO A0Ka3biBaThb yTBEpPXOAEHUA.

CaMOCTOoSA- CamocTosaTtenbHas pa60Ta npennonaraetT BblMONHEHNE NNCbMEHHbIX AOMallHNX pa60T. I'IpaKqueCKme
TenbHas 3ajaHun4, BbiNONIHEHHbIE B ayANTOpPUN, NpeaHa3Ha4YeHbl 014 yKa3aHua 06IJJ,I/IX METOLOB peleHuns
paboTa 3a4ady onpeneneHHoro tuna.

3akpenunTb HaBblKM MOXHO NULLb B Pe3ynbTate CaMOCTOSTENbHOM paboThbl.

CamocTosiTenbHas pabota B CeMecTpe OLEeHUBAETCS Mo HanvMcaHHoMy pedpepary.

3avert Mpun NnoaroToBke K chave 3a4eta Becb 06beM paboTbl peKOMEHAYETCS pacnpenensTs PaBHOMEPHO MO
[HSAM, OTBEEHHbIM AN NOArOTOBKU K 3a4€eTy, KOHTPONMPOBAaTh KaXAbli eHb BbINONHEHNS paboThl.
Mpun NoAroToBke K 3a4éTy CTYAEHT OOMXEH NPaBuibHO 1 pauMoHaibHO pacnnaHnpoBaTb CBOE BPEMS,
4TOObI yCneTb Ka4eCTBEHHO U Ha BbICOKOM YPOBHE MOAroTOBUTLCS K OTBETaM Mo BCeM BonpocaMm. Bo
BPEMS NMOArOTOBKU K 3a46Ty MarmcTpbl CUCTEMATM3NPYIOT 3HAHUS, KOTOPbIE OHW NPYoBpPenV npw
N3y4eHUn pasnenos Kypca. PekoMeHayeMble y4ebHVKI 1 crieumanbHas nutepatypa npy nsy4eHumn
Kypca, UMetoTCsl B peKOMEeH0BaHHOM CM1CKe NuTepaTypbl B paboyei nporpaMMe no A4aHHOMY Kypcy.
LlenecoobpasHo Npu M3y4eHnn Kypca nonb3oBatbcsi paboyei nporpammon 1 y4ebHO-MeToan4yeckum
KOMMNIEKCOM.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne mMatepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npotecca no aucuunInHe (Mogynio)

MartepunanbHO-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOMb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- CO3[4aHne BO3MOXHOCTEW Ais 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIO U3 PasHbIX NCTOYHIMKOB -
HanpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanuua 7 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "Teopust cnoxHoctn"; 09.03.04 "lMporpaMmHas nHxeHepuns".

- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO un yuebHbiM nnaHoM no HanpasneHuo 09.03.04
"MporpaMMHas nHxeHepus" u NPocMnio NOAroToBKK "TexHonornm pa3paboTkm NHPOPMALMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 Teopus croxHoctu

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkm: TexHonornm pa3paboTkm MHOPMALMOHHBIX CUCTEM

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. MapyeHkos, C. C. OcHoBbl Teopun ByneBbix goyHKUMIA : yuebHoe nocobre / C. C. MapueHkoB. - Mockea :
OUN3MATIINT, 2014. - 136 c. - ISBN 978-5-9221-1562-9. - TekCT : aNeKTPOHHbIV // JlaHb : aneKTpoHHO-bnbnmnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/59714 (naTa obpawerusi: 17.03.2020). - Pexwnm gocTtyna: ons aBTopma.
nonb3osarenen.

2. NaHTtuHa, W. B. BoluncnntenbHas matematmka: yuebHuk / W. B. MaHTuHa, A. B. CuHYyKoB. - 2-e u3a., nepepab. u gon.
- Mocksa : MOIY Cuneprug, 2012. - 176 c. - (YHnBepcuTeTckas cepus). - ISBN 978-5-4257-0064-3. - TekcrT :
anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/451160 (nata obpawenuns: 17.03.2020). - Pexum goctyna :
no nognucke.

3. bbikoea, B. B. KombrHaTopHbIE anropntMbl: MHOXECTBA, rpadbl, koabl/beikoBaB.B. - KpacHospck: Crnbupckuia
doenepanbHbii yHuBepeuteT, 2015. - 152 ¢.: ISBN 978-5-7638-3155-9. - TekcT: anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/550333 (nata obpaweHus: 17.03.2020). - Pexum gocTtyna : no noanucke.

JononHutenbHasa nuTteparypa:

1. l'ynan B. M. MeTtoabl pacno3HaBaHuns CnoxHbix cuctem. baliecosckas npouenypa - onTuManbHas npouenypa
pacnosHaeanus / B. M. 'ynan. - Mockea : Komnanus CnyTtHuk+, 2005. - 78 c. - TekCT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/358812 (nata obpaieHns: 17.03.2020). - Pexum gocTyna : no noanmcke.

2. llonomog, J1. A. OCHOBbI TEOPUM ANCKPETHBIX IOFMYECKMX U BBIYUCTIUTENbHBIX YCTPOWCTB : y4ebHoe nocobue / J1. A.
Lonomos. - 3-e nsa., ucnp. - Caxkt-MNeTtepdbypr : NaHb, 2011. - 432 ¢. - ISBN 978-5-8114-1197-9. - TeKCT : 3NE€KTPOHHbIV
// NaHb : anexTpoHHO-BMbnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/1556 (nata obpaienus: 17.03.2020). -
Pexwvm goctyna: ons asTopms. nonb3osarteneil.

3. PeppbkuH, H. M. OuckpetHas matematuka : y4ebHuk / H. M. PenbkuH. - Mocksa : DPUSMATIINT, 2009. - 264 c. - ISBN
978-5-9221-1093-8. - TeKCT : aNeKTPOHHbIN // JlaHb : aneKTPOHHO-6MbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/2293 (nata obpalieHms: 17.03.2020). - Pexum nocTyna: onsg aBTopvs. Nonb3oBaTeneil.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 Teopus croxHoctu

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus
Mpodpunb noarotoBkm: TexHonornm pa3paboTkm MHOPMALMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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