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

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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-4 BnaneHve HaBblkaMun MOOENNPOBaHNS, aHaNM3a 1 NCMNonb3oBaHNs OPMasbHbIX

METOLOB KOHCTPYVMPOBAHWS MPOrpaMMHOro obecrneyeHus, CnocobHOCTb
cbopmanmaoBaTb NpeaMeTHY0 06nacTb NPOrpamMMHOro NpoekTa 1 paspaboTatb
creumdukaumum ons KOMNOHEHTOB MPOrPaMMHOr0 NPoLyKTa

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

HEeoHX0AMMOCTb B MOCTPOEHNN 3GIPEKTUBHBIX alNrOPUTMOB, POiib aBCTPAKTHBIX CTPYKTYP AAHHBIX MPY MOCTPOEHUN
anropuTMOB, KaK BbIGOP CTPYKTYPbl AaHHbIX BAUSIET HA CNIOXHOCTb peanv3auun 3anaqv;

JonxeH ymeTb:

OpPVEHTNPOBATLCS B CYLIECTBYIOWMX METOdAX aHaNn3a BPEeMeHHO 1 EMKOCTHOM CNOXHOCTER anroputMoB 1 MeTodax
900 dPEKTUBHbIX aNropMTMOB, CPaBHMBATb PasnnyHble Cnocobbl peann3aunm No CloXHOCTK;

JonxeH Bnanetb:

TEOPETUYECKMMU 3HAHVSIMM O METOLAX aHann3a 1 NPOeKTUPOBaHMWS anropuTMOB, 06 OCHOBHBIX CTRYKTYpax AaHHbIX,
ymMeTb paboTtaTtb ¢ MHAMUYECKMMU CTPYKTYPaMU OAHHbIX

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTL:!

npuobpecT HaBblKM 3CPIEKTUBHOM peansauun 3anad, Tpedyolmx CO3AaHNS CNOXHbIX CTPYKTYP AaHHbIX, YMEHUS
pasbumBaTb CNOXHYIO 3a4a4y Ha COCTaBHblE YacTuW, aHaNM3MPOBATb CBA3WN MEXAY PasNNYHbIMU HacTSMU,
1CMonb30BaTh 06 bEKTHO-OPUEHTMPOBAHHbIA NOAX0L,

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.B.01.04 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoi nporpammel 09.03.04 "MporpamMmHas uHxeHepus (TexHonorum paspaboTku
VHCPOPMALMOHHBIX CUCTEM)" 1 OTHOCUTCS K OUCLMIAMHAM MO BbiBopy.

OcBauBaetcs Ha 3 kKypce B 5 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASeT 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 72 4aca(oB), B TOM 4ucne 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 ANCLMMANHBI: 3a4eT B 5 cemecTpe.

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

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

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pa3penbl aMcuunivHbl / X TPYDOEMKOCTb CamocTtosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopaTtopHble
flekumu 3aHATUSA paboTbl

1 Tema 1. Ctatuyeckue n
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ONHaMnyeckne Mepbl CTOKHOCTI.

CrpaHunua 4 13 10.
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
flekumu 3aHATUSA paboTbl
Tema 2. BbluncnutenbHble MOOEnNn.
2. Knacchbl cnoxHocTw. 5 12 12 0 12
3.[Tema 3. P u NP-nonHoTa. 5 12 12 0 12
Toro 36 36 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. CtaTyeckne n puHaMm4eckme Mepbl CIOXXHOCTH.

OcHosbl Teopun anropntMos. MawwuHbl TeiopyHra. BpemeHHas u npocTpaHCTBEHHAS CNOXHOCTU.

Mogaenu BblHMCIEHNIA U MEPbI CNOXHOCTMW.

KoMburHaumoHHas CnoXHOCTb OYHKLUMIA. HXHME 1 BEPXHWE OLLEHKM KOMOUHALMOHHOM CNOXHOCTU ByneBbIX (PyHKLIMIA.
KoHeuHble aBTOMaThl. OLEHKM CNOXHOCTW AEeCKPUMTOPHbBIX PYHKLUNIA.

MawwuHbl TelopuHra; Tesnc ToiopuHra-Hepya. YHuBepcanbHble MalnHbl TeropuHra. MNprumepbl anropnutMmyecku
HepaspewmnMblx NpobneM. Mepbl BbIYMCIUTENBHOR COXHOCTU anropuTMOB.

CooTHolweHus MeXnay namMAaTbio N BpeMeHeM a5 OOHOMEHTOYHON MaLWKHbI TbIOpI/IHFa.

MHOroneHTo4YHble MalunHbI Tb}OpI/IHFa. MonenmpOBaHme MHOIoONeHTO4YHbIX MallnH TblOpI/IHFa OOHONEHTO4YHbIMW.
B3anmocesa3b Mep CNOXHOCTU ONA Pa3HbIX TUMOB MawwuH Tb}OpI/IHFa. PaCLUMpeHHbIVI Tesunc TbloleHra-'-Iepqa.

Tema 2. BoluncnurenbHble Mogenu. Knaccbl COXHOCTMU.

CnoxHosbluucnnmble pyHkunn. Teopema LleiiTnHa o cywecTBOBaHUMN CNOXHOBBIYUCIUMBIX (OYHKLMIA.
TeopeMma PabuHa o cylwecTBOBaHUM CMOXHOBLIYUCAUMBIX COYHKLIWIA.

CBA3b Mex .y BPEMEHHOW 1 MPOCTPAHCTBEHHOWM CNOXHOCTBIO BLIYNCIEHNIA.

CBsA3b MexX 1y BPEMEHHOW N CXEMHOI CNOXHOCTbIO BbIYNCNEHWIA.

Knaccbl cnoxHocTn. Miepapxums KnacCos CMOXHOCTW.

Tema 3. P u NP-nonHora.
Knacc P. lNMonnHomnanbHas cCBOAUMOCTb. SNeMEHTapHbIE CBOMCTBA NOIMHOMUANBHON CBOAMMOCTMW.

Knaccol cnoxHocTtn: LSPACE, P, NP, PSPACE. MNonnHoMmunansHas csogumocTtb. P u NP-nonHble 3agayn. OTKpbIThie
npobnembl.

Knacc P. NonnHoMmnanbHas CBOOUMOCTb. SneMeHTapr|e CBOWCTBA NOMHOMUANbHOW CBOAVUMOCTMW.
Teopema Kyka 06 NP - nonHote si3bika SAT.

12. Opyrue npumepbl NP - nonHbix 53bikos(3-SAT, KITUKA, BHYTPEHHSASA YCTOMYMBOCTb, BEPIIMHHOE
MNOKPbLITUE PEBEP, LUMKNOPA3PE3AIOWEE MHOXECTBO BEPWWH, MOKPbITUE MHOXECTBAMW,
TAMUNBTOHOB UMK, SAOAYA KOMMUBOSAXEPA). Metoapl yctaHoBneHunst NP - cnoxHocTu 3anauy. MNpobnema
Kyka.

Mpobrnema nony4yeHnst apEEKTUBHBIX HUXHUX OLLEHOK CNOXHOCTU. O630p METOLOB NONYyYEHNS SPAEKTUBHBIX HUXHUX
OLIEHOK CITIOXXHOCTM CXEMHOW peannaaumm bynesbix oyHKLUIA.

BblumcnmTenbHas CnoXHOCTb NPUBANXKEHHOMO PELLEHNS AUCKPETHBIX ONTUMU3ALMOHHBIX 3a4a4.

MeToabl OLEHKMN CROXHOCTY peanusauun gyHkumi B knacce CBMC.

BeposATHOCTHbIE MOAENUN BBIYUCTIEHNIA U NX CNIOXHOCTb.

KBaHTOBbIE MOOENW BLIMMCIEHUA N UX CNOXHOCTb.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMoCcTosITeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusl, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUNIUHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

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

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

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

- cogepxaHune OUeHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCcTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyeMbIM pedynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUSA OUCLUMANHBI (MOAYNSA)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

ANropmuTMbl U CTPYKTYPbI AaHHbIX JlekTopuym - www.lektorium.tv/course/22823
ANropuTMbl 1 CTPYKTYpPbI AaHHbIX noucka. Jlekumm n kypcebl - habrahabr.ru/company/yandex/blog/208716/
WHCTpyMeHTbI, anropuTMbl 1 CTPYKTYPbI AaHHbIX. HTyUT - www.intuit.ru/studies/courses/683/539/info

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn TeopeTnyeckuii Matepuan nanaraetcst Ha nekumsix. Mpuyem KOHCNEKT NEKLUIA, KOTOpPbIA ocTaeTcs y
CTyLeHTa B pesynbTate NpoCnylWMBaHNs NeKLMM He MOXEeT 3aMeHuTb y4ebHurk. Ero uenb -
(POPMY/IMPOBKA OCHOBHbIX YTBEPXAEHWUI 1 onpeaeneHuid. Mpocnywas nekumo, NonesHo
03HaKoMuTbCs ¢ 6onee NoapobHLIM M3NoXeHeM Matepuana B y4ebHvke. Cnmcok nutepaTypbl
pasgeneH Ha [Be Kateropuu: HeobxoOMMbIi ANs COAYM 9K3aMeHa MUHUMYM U OOMONHUTENbHAS
nuTeparypa.

npaktuyeckue | sy4eHne kypca nogpasymeBaeT He TONbKO OBMlaAeHNE TEOPETUHECKMM MaTepManom, Ho 1

3aHATUS noslydeHne NpakTU4ecknx HaBblkoB onsi 6onee rnyboKoro NOHMMaHUSi Pa3fenoB Ha OCHOBE peLleHMs!
3a4a4 1 ynpaxkHeHW, AnCTPUPYIOWUX 40Ka3biBAeMble TEOPETUYECKME MONOXEHNS, a TakxXe
pasBuTMe abCTPakTHOro MbIWIEHUSI U CMOCOBHOCTY CaMOCTOSITENIbHO [0Ka3bliBaTh YTBEPXAEHUS.

camocTtos- | CamocTosiTenbHas pabota npeanonaraeT BbiMo/HEHWE MMCbMEHHbIX JoMalHuX paboT. MpakTuyeckne
TenbHas 3a[aHus, BbiNOHEHHbIE B ayAUTOPWK, MPeaHasHadYeHbl Ans ykasaHus o6Wwmux MeTooB pelleHuns
pabota 3a[ay onpeneneHHoro Tuna.

3akpennTb HaBbIK MOXHO MWL B pe3yNbTaTe caMoCTOSITeNbHON paboThl.

CamocTosiTenbHas pabota B CeMecTpe OLeHUBaeTCs No HanvMcaHHoMy pedoepary.

3avet Mpwv noaroToBke K coaye 3ayeta Becb 06beM paboTbl peKOMEHAYETCA pacnpenensaTb PaBHOMEPHO MO
LHSIM, OTBEEHHbIM L5l NOArOTOBKU K 3a4ETY, KOHTPONNPOBATb KaXAblli AEHb BbINONHEHUS paboThl.
Mpwv noaroToBke K 3a4éTy CTYLEHT LOMKEH NPaBUIBHO U PALIMOHANBHO PacniaHNpoBaTh CBOE BPEMS,
4TObbI YCNETb KAYECTBEHHO 1 HA BLICOKOM YPOBHE MOArOTOBUTLCS K OTBETaM MO BCEM Bomnpocam. Bo
BPEMS MOArOTOBKM K 3a4ETY MarucTpbl CUCTEMATUIUPYIOT 3HAHWS, KOTOPbLIE OHU NPKoBpeny nNpu
M3y4eHnn pasnenos Kypca. PekoMmeHoyemble y4ebHUKM 1 crieumanbHas nutepatypa npu U3yyeHunm
Kypca, UMeloTCS B PEKOMEHLOBAHHOM CMUCKE NUTepaTypbl B paboyei NnporpaMMe no LaHHOMY KypcCy.
LlenecoobpasHo npu U3yyeHnn Kypca nonb3oBatbes paboyer nporpamMmmoit 1 y4ebHO-MeTOANYECKIM
KOMTIEKCOM.

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;
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- 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.01.04 Teopus cnoxHocTn

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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 obpaieHusi: 26.02.2020). - Pexum gocTtyna: ons aBTopuma.
nonb3osarenen.

2. MaHTuHa, N. B. BoluncnutenbHas matematuka: y4ebHuk / W. B. MaHTtnHa, A. B. CuHuykosB. - 2-e usg., nepepab. 1 gon.
- Mockea : M®I1Y Cuneprus, 2012. - 176 c. - (YHuBepcutetckas cepus). - ISBN 978-5-4257-0064-3. - TekcT :
aneKkTpoHHbI. - URL: https://znanium.com/catalog/product/451160 (naTa obpaweHusi: 26.02.2020). - Pexum goctyna :
no noganucke.

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 obpatweHus: 26.02.2020). - Pexum gocTtyna : no noanucke.

JononHuTtenbHas nuteparypa:

1. 'ynan B. M. MeTtoabl pacno3HaBaHUs CNOXHbIX cucteM. baliecosckas npouenypa - onTuManbHas npouenypa
pacno3HaeaHus / B. M. 'ynan. - Mocksa : Komnanus CnyTtHuk+, 2005. - 78 ¢. - TekCT : anekTpoHHbIl. - URL:
https://znanium.com/catalog/product/358812 (nata obpateHusi: 26.02.2020). - Pexum gocTtyna : no noanucke.

2. llonomos, J1. A. OCHOBbI TEOPUM ANCKPETHBIX NTOFMYECKMX U BBIYMUCIUTENBHBIX YCTPOWCTB @ y4ebHoe nocobue / J1. A.
LLonomos. - 3-e nsa., ucnp. - Caxkt-MNeTtepbypr : NaHb, 2011. - 432 ¢. - ISBN 978-5-8114-1197-9. - TeKCT : 3NE€KTPOHHbII
// NaHb : anekTpoHHO-BMbnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/1556 (naTta obpaienus: 26.02.2020). -
Pexwum goctyna: ons asTopus. nonb3osartenei.

3. PegpbkuH, H. M. OuckpeTtHaa matematuka : y4ebHuk / H. M. PenbkuH. - Mocksa : DUSMATIINT, 2009. - 264 c. - ISBN
978-5-9221-1093-8. - TeKkCT : aNeKTPOHHbIN // laHb : aneKTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/2293 (nata obpalieHus: 26.02.2020). - Pexum focTyna: onsi asTopya. Nonb3oBaTeneil.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.01.04 Teopus cnoxHocTn

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
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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