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Mporpamma aucumnnuuHbl "dononHntenbHble rnasbl Teopumn anropmutMos”; 01.03.02 "MpuknagHas matemartuka n nHopmartmka'.

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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Mporpamma aucumnnuuHbl "dononHntenbHble rnasbl Teopumn anropmutMos”; 01.03.02 "MpuknagHas matemartuka n nHopmartmka'.

Mporpammy amMcuunnvHebl paspadoTan(a)(n) CTaplwmii HayYHbIR COTPYAHMK, K.H. Xaames K.P. (Hay4Ho-uccnepoeatensckas
nabopatopusi KsaHToBble MeTOAbI 06paboTkM AaHHbIX, IHCTUTYT BBIMMCIIMTENBHON MATEMATMKU 1 UHGDOPMALIMOHHBIX
TexHonoruit), Kamil.Hadiev@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
OrikK-4 CnocobHOCTbIO pelwaTtb CTaHAapTHble 3aAa4M NPodeCCUOHANBbHON LesSTeNbHOCTY

Ha OCHOBE MHIPOPMALMOHHOW 1 BUBNMOrpacNyecKo KynbTypbl C MPYMEHEHNEM
MHPOPMALVIOHHO-KOMMYHUKALMOHHbBIX TEXHONOTWIA U C Y4ETOM OCHOBHbIX
TpeboBaHMin MHOPMaLMOHHOW 6e30MnacHOCTH

MnK-1 CnocobHocTb cobupatb, 0bpabaTbiBaTh M MHTEPNPETUPOBATL AAHHBIE COBPEMEHHbIX
Hay4HbIX NCCNeLoBaHUA, HEOOX0AUMbIE ANsi OPMUPOBAHNS BbIBOLOB MO
COOTBETCTBYIOLWMM HAYYHbIM UCCNELOBAHUSM

MNnK-13 CnocobHOCTb MPUMEHSTb CyLWECTBYOWME M pa3pabaTtbiBaTb HOBbIE METOAbI U
cpencTsa obyyeHus

MK-9 CnocobHOCTb COCTaBNATb U KOHTPONMPOBATbL NNaH BbINONHAEMO paboThbl,
nnaHnpoBaTb HEOOXOAMUMbIE A1 BbINONHEHUS paboThl pecypcehbl, OLEeHMBaTb
pe3ynbTaTbl COBCTBEHHOI PaboThbl

Obyqarowmitcs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
JonxeH 3HaTb:
- OCHOBHbIe anrebpanyeckue CTPyKTypbl

- OCHOBbI @aHanM3a u reoMeTprYeckue MeToabl MCCNENOBaHNs aCUMNTOTUYECKOrO NOBEAEHUS ANPEEPEHLMNANBHOTO
yPaBHEHMS;

- cTaTMcTMyeckue Metoabl 06paboTkn MHGopMaLMm

JlonxeH ymeTb:

- onepupoBaTb ¢ anrebpanyecknumm n aHanMTM4eckuMn o6 beKTamu;

- MOHUMATb reOMEeTPUYECKMIA CMbICTT MHOTOMEPHbIX anrebpanyeckmx 06bEKTOB U MaTeMaTNHeCcKNX aHanMTU4eCKUX
CTPYKTYP;

- NPOBECTM MEPBUYHYIO CTATUCTUYECKYIO 06paboTKy AaHHbIX 1 MOHMMATb UX BEPOSTHOCTHYIO MPUPOAY;

- MOHUXaTb Pa3MEePHOCTb UCXOAHbIX AaHHbIX 6e3 CylWeCTBEeHHOR NoTepy NHopMaLnu;

- nccnenosatb (MaTeMaTMyeckMMm CTaTUCTUHECKUMI METOAAMM) SMMNPUYECKME 3aBUCUMOCTY.

JHonxeH Bnagetb:

- HaBblkamu anrebpanyeckoi, PyHKLUNOHANBbHO-aHANMTUYECKON 1 CTATUCTUHECKON FPAMOTHOCTH;

- YMEHVEM MPUMEHATb CBOW HaBblKU B paMKkax CyLECTBYIOWNX NPOrpaMMHbIX CPeacTB (MakeToB aHanUTUYeCKux
BbIYNCNIEHUR).

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

Pewartb noctaBneHHble 3a0a4u.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Mogynb) BkAtodeHa B pasgen "B1.B.[1B.4 ducunnnuHel (MOgynun)" 0CHOBHOM NPOMPECCMOHANbHOW
obpasoBatenbHoli nporpammel 01.03.02 "MpuknagHas MateMatuka u nHgoopmatuka (CuctemMHoe nporpamMmmnpoBaHmne)”
OTHOCUTCS K AUCLMINANHAM MO BbIOOPY.

OcBaunBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem gucumnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHWeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs
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O6was TpynoeEMKOCTb AUCLIMINNHBI COCTaBASeT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yncie nekuun - 0 4yaca(oB), npaktTudeckme 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 40 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 50 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 8 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl 1 yacbl
KOHTaKTHOM paboThbl,

Pa3penbl aMcuunivHbl / MX TPYDOEMKOCTb CamocTtosTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmelllabopaTtopHble
flekuuu 3aHATUSA paboTbl

Tema 1. BeposTHOCTHbI aHann3

1.lanroputmoB. MeTton MoHTte-Kapno, 8 0 0 8 10

paHLOMN3NPOBaHHbIE anropuTMbI.

Tema 2. Anroputm Munnepa-PabuHa
1 opyrve npoaBuHyThIE

2 paHLOMN3NPOBaHHbIE anropuTMbl, 8 0 0 8 10

cuctema RSA

Tema 3. AnropuTtmuka arineposa u
3.|[raMnnbTOHOBA LMKNAa B NPaKTUYECKNX 8 0 0 8 10
3apadax

Tema 4. lNoHaTre 3apav
pacno3HasaHms n3 knaccos P n NP.
nceBﬂ,OI'IOJ'II/IHOMVIaanbIe aNnropuTMmbl.
4.|CoBMECTHOE MCMNONb30BaHNE 8 0 0 8 10
MarteMaTtnyeCckmnx n anropnTMnyeckmnx
OCHOB NMpu pa3paboTke anropuTMoB

Tema 5. Anroputmbl
OMTUMM3ALUMOHHBIX 33834 C
5.|rapaHTpoBaHHOM MakcumarnbHowm 8 0 0 8 10
NOrpewHocTbio. XaaHble anropuTMbl.
MeTon oTxwura.

NToro 0 0 40 50

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)
Tema 1. BepossTHOCTHbIN aHanu3 anroputmoB. Meton MoHTe-Kapno, paHooOMU3npoBaHHbIe anropuTMbl.

1) BepOFITHOCTHbIVI aHannmsa I'IpOCTeI7IUJeFO anropmntMa noncka MakmmanbHOro sneMeHTa B Maccumse. FeHepMpOBaHme
cny'-|a|7|H0|7| nepecTtaHoOBKW. MeTon MOHTe-KapﬂO Onsa noacyeta MHOrOMepHbIX MHTEerpanos.

2) a)-AnropuTtmbl MoHTe-Kapno, Jlac-Beraca v wepwsyackve anropuTMbl, TPUMepb Taknx anroputMoB. B)-BeicTpas
COpPTMPOBKA CO cnyyaliHbIM BbIBOPOM pasnensiolero anemeHTa. MNoacuét meanaHsl. (a-MakkoHen 1 npeseHTauums
AHnpeesoii, 6-KopMeH,).

Tema 2. Anroputm Munnepa-PabuHa u ppyrue npoaBuHyTbie paHAOMU3UPOBaHHbIE aNropuTMbl, cuctema RSA

1) Anroput™ Munnepa-PabvHa u opyrMe nprMeHeHNs MPOBEPKM HA NPOCTOTY. icnonb3oBaHue B KpUNTorpaguu.
Yctpoiiuso RSA (Manasi Teopema ®epma, anropmTM BbICTPOro BLIYUCNEHUS CTEMNEHN CTENEHN NO MOAY/O, HAUBHbIN
TecT Pepma, yucna Kapmarikna). Kopmer

2)-PaHooMn3anpoBaHHbI anropyMTM Nomcka MMHUManbHOro paspesa B MynbTurpacde.
(MpeseHTaunsa AHgpeesoit, kHura Motwani)

Tema 3. AnropuTtMuKka anneposa U raMuiIbTOHOBA LiMKNa B NMPaKTUYeCKUX 3apadyax

1) OnepoBs 1 raMnnbTOHOB LMK, 3a4a4a KOMMUBOSXepa. DPPEKTUBHBIA anropuTM pPeLLeHNs 3a4a4n HaX0XAeHUs
sineposa umkna v aineposa nyTu B rpade. MNMpumepbl 3a8a4, CBOAUMbIX K HUM.

(MBaHoB, Kpuctodgpuaec, Nanagumutpuy-Cranrnuu)

CtpaHnua 4 13 9.
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2) 3apaya o0 6e30TX0HOM yknanke Tpaneuuii 04MHAKOBOM BbICOThI B MOSIOCE TOW Xe CaMOi BbICOTbl. PasnuyHole eé
BapuaHThbl (63 BO3MOXHOCTM NEPEBOPOTA, C BO3MOXHOCTbLIO MEPEBOPOTA, C BbIBEPTHIBAHNEM HAU3HAHKY).
HeaghdpekTBHOCTE MOAENM 3TOM 3a4a4uu ¢ TpaneLumsiMu-BeplinHamMmn 1 apgeKTMBHOCTb MOLENY C BEPWMHAMM ? yrnamu
HaknoHa Tpaneuuii. Kak pewarb B Kaxaom cnydae? (nekumm, sKCKo3uBa)

Tewma 4. NMoHsATMe 3apa4y pacno3HaBaHUs 3 knaccoB P n NP. lNcespononmHomuanbHblie anroputmbl. CoBMecTHOE
MCNoNb30BaHMe MaTeMaTMYecKMX U aropuTMMYECKUX OCHOB Npu pa3paboTke aropuTtMoB

1) MNMoHaTue 3apnay pacno3HasaHusa na knaccos P u NP. NP-nonHoTbl 3aga4n pacno3HoBaHus. Kak nokasbiBaTbh
NP-nonHoTty (Ha npumepax). MNoHaTMe TpyaHO-pewaemMoin 3aaa4yvm KOMOMHATOPHON ONTUMMU3aLUN U 3AICEKTUBHOIO
anroputMa ans 3anavm KoMbuHaTopHoin ontummaauun. (Mapu-IxoHcoH, Managumutpuy-Craiirnnu).

2) MNcesaononnHoMmanbHble anropuTMbl. ANrOpUTM ONs peleHns 3a8a4m 0 pok3ake ¢ NoMOLLbIO AMHAMUYECKOro
MpPOrpaMMpPOBaHUS 1 Er0 NPUMEHEHWE K PELIEHMIO 3a8a4n 0 pasbreHnn ¢ OrpaHNYeHEM CBEPXY Ha pa3buBaeMble
yucna. MNopcuet KonnyecTea BUNeTos, ?cyacTnmMBbIX No-kasaHckn?. (Manaommutpuy-CTairnnu, ctatbs Ans XypHana
MaTtemaTtuyeckoe NpocBeLLeHNE O cHACTIMBLIX BrneTax no-kasaHcku, KoTopas bbina CKUHyTa Ha NouyTy)

3) CoBMeCTHOE MCMOMb30BaHME MaTEMATUYECKMX U anrOpUTMUYECKMX OCHOB NpK pa3paboTke anroputMoB Ha NpuMepe
peleHns B HaTypasnbHbIX Yicnax ypaBHeHus a/(b+c)+b/(a+c)+c/(b+a)=4. (MHTepeT-CChlIkM BO BPEMS YTEHMS Kypca)
Tema 5. AnropuTMbl ONTUMNU3aLMOHHLIX 3a4a4 C rapaHTMPOBaHHOM MakCUMaNbHOM NMorpeLlHocTbio. XKaaHbie
anroputmbl. MeTon, oTxura.

1) AnropuTMbl ONTUMU3ALIMOHHBIX 32424 C rapaHTUPOBaHHON MakCManbHOM NorpewHocTbio. Anroputm Kpuctodumaoeca
NS eBKNNA0BON 3aaaqn kommmsosxepa. (Managumutpuy-Crairnnu).

2) XapHble anroputmbl. Korga oHn paboTtatot. Matpounabl, onpeneneHunst u cBorcTea, Teopema Pago-daomoHaca.
MwuHuManbHbIf ocToB. 3a8aya o pacnvucaHum ans ogHoro npubopa. OnTrManbHble CTPYKTYPbI 415 NOCNELHEN 3afaqn.
(Kopmen)

3)) a)-AnropvT™ NoKanbHOro Noucka npu pelleHnn 3anady kKomMbnHaTopHoi ontuMmuaauun. 6)-MeTon oTxura.
MpumeHeHne K 3apave KoOMMuBosXepa (a-Managumntpuy Ctairnuu; NPo OTXMr, CM. HaNnpuMep
http://vuz.exponenta.ru/PDF/book/bm61.pdf + ctaTbsa B BUKMNegun)

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

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4yHyIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMAMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PernaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus n Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka oefepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO yYpeX AeH s
BbICLIEro npocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HaNPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NpUMeEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas Tpeéosava, npegbsasndaemMble K OEenCcTBuAM 06yqa|ou4v|xc9|,
OEMOHCTPUMpPyeEMbIM peaybTataM, 3adaHns pas3/indHbIX TUMOB.
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DOoHLO OLEHOYHbIX cpencTs nNo gucunninHe HaxoonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS UCLUMANHBI (MOAYNS)

OcBoeHWe oucLUMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 31EeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHUMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobadvesckoro. Obyyatowmecs nony4aroT y4ebHyto 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)

CNpaBoOYyHMK NO anroputMmuke - http://e-maxx.ru/algo/

CraTtbs No peanusauuy anropntMa 3 Kypca Ha yHMBepCUTETCKOM caiTe -
https://shelly.kpfu.ru/e-ksu/docs/F38880953/pdf.pdf

YepHOBMK KHUrM KHyTa, BNOCNeACTBMM U3aaHHbIN aBTopom kypca - http://kek.ksu.ru/EOS/Lerner/KnuthRu.pdf

9. MeTtopnyeckue ykasaHusi ans o6ydyaroLLMxcst N0 OCBOEHUKD AUCLMIIIIMHBI (MOAYNSA)
Bug pa6ot MeToaounueckue peKoMeHaauum

nabopatopHbie| Mpu BoinonHeHUn nabopaTopHbIX PaboT HeOOXOAMMO UCMNONb30BaTL TEOPETNHECKUI MaTepuan,

paboTbl [enaTb CCbIIKU Ha COOTBETCTBYIOLME TEOPEMbI, CBOCTBA, (DopMynbl 1 Mp. PeweHre 3anay
nanaraetcst NoapobHO 1 CoaepXuT HeobXxoauMble NOSCHUTENbHbIE CCbiNKK. Tekylume 3afaHuns Ha
nabopatopHble paboThl BblAAIOTCS KaXAylo Heento Ha NpakTUYeckoM 3aHsaTun. HaveuoyanbHble
JOMalHWe 3a8aHuns BblOAOTCS HA NPaKTUYECKMX 3aHATUSX B HaYane M3y4eHus COOTBETCTBYOWMNX
TeM.

camocTosi- | Mi3ydeHne maHHOro Kypca npeaycMaTprBaeT CMCTEMATUYECKYIO CAMOCTOSTENbHYIO paboTy CTYAEHTOB

TenbHas HaL TEOPETUYECKMM MAaTEPVANOM, TEKCTAMU PEKOMEHIOBAHHbIX YH4EOHNKOB U y4ebHbIX Nocobui;

pabota pa3BUTVE HABLIKOB CAMOKOHTPOS, CMOCOBCTBYIOWMNX NHTEHCUDMKaLUMM y4eBHOro npoLecca.
CTyneHTam cnepyeTt CTPEMUTLCS K aKTUBU3ALMU 3HAHWIA HA 3aHATUSIX MO LPYrM
€CTECTBEHHO-HAYYHbIM JUCLMMIMHAM, CBSA3aHHBIM C faHHbIM KypCOM. OCHOBHOW LIENbIO
CaMOCTOSTENbHbIX 3AHSATUI MO AaHHOMY Kypcy SBNSiETCS yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMNOB NOCTPOEHNUS NPUBXEHHBIX CXEM, KOTOPbIE UCMOMb3YIOTCS NMPU annpoKCuMaumm
rPaHWYHbIX 3a4a4 Ans AMgdEPEHLMANTBHBIX YPABHEHUIA U MHTErPaNbHbIX ypaBHeHWiA. Mpu
MOLrOTOBKE K KaXA0OMy 3aHATUIO Heobxoaoumo obpatutbcs K yuebHoMy nocobuio. Heobxonmmo Takxe
N3Y4nTb NTEPATYPY Y UHTEPHET-UCTOYHKKU MO AAHHON TEME, YTOObI yTOUHWUTL ONPEENEHMS,
(POPMYMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNor pelaemMbiM 3aa4am 1 BbIMOSHSEMbIM
ynpaxHeHusm. MNpn paboTte ¢ npuMepamMu HEOBXOANMO CTPEMUTBLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLeHns Kax oo KOHKPETHOM 3a4aqn, HO 1 K MOHUMAHUIO Lenn ero ynoTpebneHns B
LAHHOM KOHTEKCTE, (PYHKLIMOHANBHOM Harpysku, KOTOPOI faHHbIl npumMep obnanaer.
CamocTosiTenbHas pabota no usy4eHnto kypca npennonaraeT BHeayauTopHyto paboTty. dTtanbl
BbIMOSIHEHNS caMocTosITeNbHbIX paboT: 1. MpocMoTp yuebHOro Nocobus 1 pekoMeHayeMoii
nmTepaTtypbl Mo TemMe 3anaHus. 2. CocTaBneHne pestoMe NPOYMTaHHON rnaBbl COOTBETCTBYIOLLENO
pasgena pekoMeHLyeMOro TEOPETMHECKOrO NCTOYHMKA Unv yuebHuka. 3. BeinonHeHue 3apnaHnii no
TEME U X KOMMEHTVPOBAHME.
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Mporpamma aucumnnuuHbl "dononHntenbHble rnasbl Teopumn anropmutMos”; 01.03.02 "MpuknagHas matemartuka n nHopmartmka'.

Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH Mpv NoaroToBke K 3k3ameHy oby4aloleMycsi PeKOMEHAYeTCs COCTaBUTb NiaH NpoLecca NoAroToBKY,
BK/IlOYAIOLWEN N3y4YeHne, MOBTOPEHNE, CUCTEMATM3aLNIO, Nornyeckyio 06paboTky matepuana, aHanma
MONy4YeHHOM MHGPOPMaLNeii C BbISBNIEHNEM BO3MOXHbIX CNIEACTBUIA U HESIBHBIX CBOMCTB 0O BEKTOB,
COCTaBNEHNEM CMINCKA BO3MOXHbIX OOMONHUTESNbHBIX BOMPOCOB 1 3a4aHuiA, MOAroTOBKY K
BbIMO/IHEHWIO NPAaKTUYECKNX 3a4a4 No TeMam AMCLUUMIVHBI.

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 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHus oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBuaTypbl;

- cO3[aHve BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX UCTOYHVKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYLLEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHaTUBHbIX CMOCOB0B, B TOM YMCNe BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMn, OpraHn3auumn pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeGUHAPOB, KOTOPbLIE MOTYT
6bITb MCNONb30BaHbI As NPOBEAEHNS BUPTYANbHbIX IEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06yYeHmns, NpoBeeHNS CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHWNHIOB, OPraHM3aLmn KONNEKTUBHOWM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4/ OpraHnu3aLmmn OopM TEKYLLEO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKNTENBHOCTU caaqm 0byyatolmMcst UHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300pO0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI (POopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMTENBHOCTU MOAFOTOBKM 06yYatolerocs K 0TBETY Ha 3a4éTe UNn 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWwerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.02
"MpuknagHasa matematuka n nHgopmatuka” u npodpmno noarotoskn "CMcteMHOe NporpaMMupoBaHmne”.
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Mporpamma aucumnnuuHbl "dononHntenbHble rnasbl Teopumn anropmutMos”; 01.03.02 "MpuknagHas matemartuka n nHopmartmka'.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.4 [lornonHutenbHble rnaBbl T€0pun anaroputMoB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodounb noarotoskun: CMCTEMHOE NPOrpamMMnpoBaHme

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:
1. Okynos, C.M. lNMporpamMmmmpoBaHue B anropntMax [OnekTpoHHbIN pecypc] ? OnekTpoH. faH. ? Mockea : 13gatencTeo
'NMabopaTopus 3HaHuin', 2017. ? 386 ¢. ? Pexxum noctyna: https://e.lanbook.com/book/94140
2. AcaHos, M.O. lnckpeTHas matemaTuvka: rpadobl, MaTponabl, anropuTMbl [ONeKTPOHHbIA pecypc] : yueb. nocobue /
M.O. AcaHos, B.A. BapaHckuii, B.B. PacuH. ? 9nektpoH. aaH. ? CaHkT-lMNeTtepbypr : NaHb, 2010. ? 368 c. ? Pexum
noctyna: https://e.lanbook.com/book/536
3. babeHko, M.A. BeeaeHvie B TeOprio anropntMOB 1 CTPYKTYP OaHHbIX [OnekTpoHHbIl pecypc] / M.A. Baberko, M.B.
JNleBnH. ? OnekTpoH. gaH. ? Mockea : MUHMO, 2016. ? 144 c. ? Pexwum poctyna: https://e.lanbook.com/book/80136

4. bapaHos, B.. 3kcTpemManbHble KOMOMHATOPHbIE 3a4a4n WU UX NPUIOXEHUS [SNeKTPOoHHbIN pecypc] : y4ed. nocobve /
B.W. BapaHos, B.C. CteykunH. ? SnekTpoH. faH. ? Mocksa : ®duamatnut, 2006. ? 240 c. ? Pexum goctyna:
https://e.lanbook.com/book/2721

JdononHutenbHaa nuteparypa:

1) Tiokaues, H.A. C#. AnropnTMbl 1 CTPYKTYPbI AaHHbIX [AnekTpoHHbIN pecypc] / H.A. Tiokades, B.I". XnebocTpoes. ?
OnekTpoH. aaH. ? CaHkT-MeTtepbypr : laHnb, 2017. ? 232 c. ? Pexum gocTtyna: https://e.lanbook.com/book/94748

2) BacuneHko, O.H. TeopeTuko-4ncnoBble anroputMbl B Kpuntorpadomm [SNeKTpoHHbIA pecypc] : MoHorpadums ?
OnekTpoH. aaH. ? Mockea : MLUHMO, 2006. ? 336 c. ? Pexum poctyna: https://e.lanbook.com/book/9303

3) Okynos, C.M. Anroputmbl 06paboTky CTPOK [DNeKTPOHHIN pecypc] : y4eb. nocobue ? dnekTpoH. aaH. ? Mockea :
NapatenbcTBo 'NabopaTtopus 3HaHwit', 2015. ? 258 ¢. ? Pexum gocTyna: https://e.lanbook.com/book/66113

4) Knon, K.A. B3ewnBaHus 1 anropmMTMbl: OT FONIOBONIOMOK K 3a[a4vamM [SNeKTPOHHbIN pecypc] ? ONeKkTPoH. faH. ?
Mockea : MUUHMO, 2016. ? 103 c. ? Pexwum goctyna: https://e.lanbook.com/book/80129
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.4 [lornonHutenbHble rnaBbl T€0pun anaroputMoB

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

Hanpasnenne noagrotosku: 01.03.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodounb noarotoskun: CMCTEMHOE NPOrpamMMnpoBaHme

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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