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Mporpamma ancumnnuHbl "HerpoHHble ceTn"; 01.03.04 "MpuknagHaa matemartmka”.

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 gucumnnuHel "HenpoHHble cetn”; 01.03.04 "lMpuknagHas matemaTmka".

Mporpammy oucumnnuHbl paspaboTan(a)(v) 3aseaytowmii kadpenpoi, K.H. (aoueHT) Tymakos [.H. (Kadenpa npuknagHoi
mMaTemaTuku, OTAeNneHme NPUKNnagHon MatemMaTku n nHopopmatmkm), Dmitri. Tumakov@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
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
MnK-1 CnocobeH ocylecTBnATb NpoBeneHne paboT no no obpaboTke, aHaNM3y

Hay4YHO-TEXHUYECKON MHGIOPMAaLMK U PE3YNbTATOB UCCNELOBAHMWIA

MnK-2 CnocobeH oCyLeCcTBNATbL BbINOMHEHUE SKCNEPUMEHTOB 1 U OCOPMAATL PE3YNbTaTh
nccnenosaHuii n paspaboTok

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTh:

A3blk C++. TexHonorns CUDA.

JonxeH ymeTb:

Pabotatb B cpene Visual Studio.

HonxeH Bnagetb:

HaBblkamMn NporpaMM1MpoBaHmnst napannesnbHbIX BolHUCIEHNIA.
JonxeH neMOHCTpMPOBaTh CNOCOBHOCTL Y FOTOBHOCTb:
AHannanposaTtb NPOrpamMMHbIi kog Ha bymare.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.09.01 OucumnaumHel (Mogynum)" OCHOBHOW
npodpeccroHanbHon obpasosatensHoi nporpamMmbl 01.03.04 "MpuknanHas matematuka (MprknagHas matematuka)” u
OTHOCUTCS K AUCLMINANHAM MO BbIOOPY.

OcsauBaetca Ha 3 Kypce B 6 cemecTpe.

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

O6was Tpyn0eMKOCTb AUCLIMIMNHBI COCTaBASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 54 4aca(oB), B TOM Yucie nekuun - 18 yaca(os), npakTuyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPONb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 6 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (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/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
N Pa3.|1em:|\|lI g:;:#:nnuubl / Cemecrp nx TF(’g-:-gg:)'(()OCTb Camoc;;ossg;nbuaa
e | pagora
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Mporpamma gucumnnuHel "HenpoHHble cetn”; 01.03.04 "lMpuknagHas matemaTmka".

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Jlekunn

NToro 18 0 36 36

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. MHOrocnonHble NnepcenTpPoHblI.

MpocTeliwas Mmonenb HEMPOHHOW CETU - OOHOCNONHBIA NepcenTpoH. OQHOCNOVHbIA NEPCenTPOH (MepcenTpoH
Po3eHbnarta) - o4HOCNONHAsA HEMPOHHASA CETb, BCE HEMPOHbLI KOTOPOI MMEIOT XECTKYHO MOPOroByto (OyHKLMIO
akTreaumu. OQHOCNONHbIA NEPCENTPOH UMEET MNPOCTON anropnTM 0by4eHns 1 cnocobeH pewaTtb N1Lb camble NPoCcTble
3agaun.

MHorocnowHblin nepcentpoH (MLP) - HelipoHHas ceTb NPSIMOro pacnpocTpaHeHust curHana (6e3 obpaTtHbIx CBA3EN), B
KOTOPOI1 BXOHOW curHan npeobpasyeTtcs B BbIXOLHOW, NPOX0As NocnenoBaTelbHO Yepe3 HeCKOMbKO cnoes. MepBblit 13
Takmx CNOEeB Ha3bIBAIOT BXOAHbIM, MOCNEAHNI - BbIXOAHLIM. DTV CNOM COAEPXaT Tak Ha3blBAEMbIE BbIPOXAEHHbIE
HeVpOHbl U MHOTAa B KONMYECTBE CMOEB He y4uTbiBalOTCA. KpoMe BXOOHOMO U BbIXOOHOrO CNOEB, B MHOrOC/TIONHOM
nepcenTpoHe eCTb OAMH UM HECKONIbKO NPOMEXYTOYHbIX CNIOEB, KOTOPbIE HA3bIBAIOT CKPbITHIMU.

Tema 2. Cetn KoxoHeHa. Knactepusauus.

CeTu, Ha3biBaeMble Kaptamu KoxoHeHa, - 310 ogHa 13 paBHOBI/I,D,HOCTeVI HeI7IpOHHbIX ceTen, 04HaKo OHU npuHUUnuanbHO
OTNN4arTCA OT PACCMOTPEHHbIX Bbille, MOCKObKY UCNOMb3YOT HEKOHTPONMNpyemMoe o6y'-|eHv|e. |_|pVI TakoMm 06yLIGHI/IVI
o6yqarou.tee MHOXECTBO COCTOUT NNLWb U3 3HAYEHWI BXOOHbIX nepeMeHHbIX, B npoLlecce O6y‘-IeHI/I9I HEeT cpaBHMBAHNA
BbIXOO0OB HeI7IpOHOB C 9TaNOHHbIMK 3Ha4YeHnaMN. MoXHO ckasaTb, YTO Takas ceTb y4nUTCA NOHNMATb CTPYKTYPY OaHHbIX.

OcHoBHoO NpuHLMN paboTbl ceTel - BBEAEHNE B NPaBuio 0by4eHns HelpoHa MHGOpMaLMM OTHOCUTENBbHO ero
pacnonoxXeHus.

Tema 3. PekyppeHTHble ceTu. Cetn Xoncounpa

PekyppeHTHble HEMPOHHbIE CETY - BUL HEMPOHHBIX CETEN, FOE CBA3U MeXay afeMeHTaMn 0bpasytoT HanpasieHHyto
nocnenosaTenbHOCTb. Bnarogaps aToMy nosiBNSETCS BO3MOXHOCTb 06pabatbiBaTh cepuu CoObITWIA BO BPEMEHU MU
nocnepoBaTefibHble NMPOCTPAHCTBEHHbIE LIenoYkn. B oTanymne ot MHOrocnorHbIX NepLEnTPOHOB, PEKYPPEHTHBbIE CETU
MOTYT UCMONb30BaTb CBOK BHYTPEHHIOW NamsTb Ans 06paboTkv NocnenoBaTenbHOCTEN NPOU3BONBbHON AnnHbI. [103TOMY
cety RNN npuMeHunMbl B Takux 3afaqax, rae HeyTo LenocTHoe pasbuTo Ha YacTu.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota oby4arowmxcs BbINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro yyactus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO cCaMoCTosTeNbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT Y4eOHYI0, Hay4HYIO 1 CMPABOYHYI0 NMTEPATYPY, BbINONHAT 3aaHuUs, HaNpPaBneHHbIE HA 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arolWmxcs pernameHTpyeTcs HopMaTUBHBIMI AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHBIMU PECypcamMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHus
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbllii yHUBEpPCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B dpoHIe oueHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

WHTYWUT 3apaun Data Mining. Knaccndomkaumsa n knactepmsauus - https://www.intuit.ru/studies/courses/6/6/lecture/166

NHTYUT MeTtoabl knaccmgukaumm n nporHo3mpoBaHuns. HeimpoHHble cetu -
https://www.intuit.ru/studies/courses/6/6/lecture/178

WHTYWT HelipoHHbie cetu. CamoopraHmaytowmecs kaptol KoxoHeHa. -
https://www.intuit.ru/studies/courses/6/6/lecture/180

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKomeHaauum

nekumu Nekuns aBnSeTCS OCHOBHOM GoopMolt 0ByyeHns B BbicleM y4ebHOM 3aBeneHun. B xoae nekumoHHoro
Kypca naeTtcs LenocTHoe npeactaeneHme ob nHgopmatrke, eé ponv B pa3smuTim obwecTsa;
obbekTax, MeToAax u cpeacTBax NCCNenoBaHUS, pacCMaTpuBaETCs CyIWHOCTb COBPEMEHHbIX Mpobnem
B 06nacTi NHGOOPMAaTUKK, NEPCNEKTVBbI PA3BUTUSA U BAUAHUS MHZOPMATUKN HA MUPOBO33PEHME
obwecTsa 1 Yenoseka. 3anvcu NekUmnii B KOHCNEKTax fOMXKHbI ObiTb M36MpaTenbHbIMU, NMOMHOCTbIO
cnepyeT 3anvcbiBaTb TONbKO OnpeneneHuns. B KoHCnekTe pekoMeHayeTcs NPUMEHSATb COKpalleHne
CNOoB, 4TO yCKOPSET 3anucb. Bonpochkl, BO3HWKaWWE B XOAE NEKLMW, PEKOMEHOYETCS 3annChbiBaTh Ha
MONSIX U MOCNE OKOHYaHWSA Nekuuyn 06paTuTbCs 3a pa3bsCHEHNEM K NMpenogaBaTento.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTopHble| ConepxaHue nabopaTopHbix paboT NOCBAWEHO U3YYEHNIO OCHOB aNrOPUTMU3aLNM BbIYUCTUTENBHBIX
paboTbl MPOLIECCOB, U3YYEHWNIO CUHTAKCMYECKMX 1 CEMAHTUYECKINX KOHCTPYKLMI Si3blKa NporpaMMnpoBaHins
BbICOKOro ypoBHsi C#. PaccMaTtpuBaloTcs NPUHUMMBI MPOrpaMMMPOBaHs pa3BeTBNSIIOWNXCS 1
LIMKIMYECKMX BbIMUCINTENbHBIX MPOoLEeccoB, 06paboTKn MacCVBOB 1 (PainoB, UCMOb30BaHUS
CTPYKTYPUPOBAHHbIX TUMOB OaHHbIX, MOANPOrpamMM ¢ 0COBEHHOCTSIMU Nepefayn B HUX NapamMeTpoB.
MpuBoaATCA pasnuyHble NPUeMbl MPOrPaMMUPOBAHMS, B TOM YKC/e UCMONb30BaHNe yKkasaTtenei 1
CCbINOK, ANHAMNYECKU pacnpenensemoi namstu. Bce paboTbl OpUEeHTUPOBaHbI Ha NPYMEHeHNs
CTPYKTYPHOro NoAxo4a U MoLyNbHOCTU, NpeacTaBneHsbl NPpUHLUMNbI paboTbl ¢ GUOBNNOTEYHLIMY
pecypcami. B kaxnoi nabopaTtopHoit paboTe NpuBoanTCs MPUMEp BbINOTHEHNS TUMOBOIO 3a4aHuns C
y4yeToM npenbsiensiembix TpebosaHuii. HeobxoanMo U3y4ymTb TEOPUIO MO 3a0aHHON TeMe, TONbKO
nocne aToro NpUcTynatb K NabopaTtopHbIM 3a0aHnsM.
Peanusaunsa naHHoW OucUMNInHbI NpearonaraeT Kak 04HOe, Tak U ANCTAHLUUOHHOE doopMy
0by4eHus.

camocTos- | CamocTosiTenbHble paboThbl BbINMOAHAOTCS UHAVBUAYANbHO HA OMAIIHEM KOMMbIOTEPE UK B
TenbHas KOMTMbIOTEPHOM Knacce B CBOOOLHOE OT 3aHSATUI BPEMSI.
paboTa CTyneHT 0bs13aH:
nepes BbiNONHEHNEM CAMOCTOSTENbHOM PaboTbl, NOBTOPWUTL TEOPETUYECKMIA MaTepuan, NPONAEHHbI
Ha ayOUTOPHbIX 3aHATUSIX;
BbINOMHUTE PaboTy COrNacHo 3a4aHuio;
MO Kaxaon camocTosTenbHo paboTe NpeacTaBuTb NPEnonaBaTento OTYET B BULE PE3YNbTUPYIOLLErO
goanna Ha BHELWHEM HOoCcuTeNe;
OTBETUTb HA NOCTaB/EHHbIE BOMPOCHI.

3K3aMmeH MpoBepka TeopeTUYecknx 3HaHUiA NPOU3BOAMTCS B BULE Onpoca no nobbiM BoNpocam, BXOAAWUM B
nporpamMmy 1 TeopeTmyecknii MuHUMYM. Bonpoc, kak npaBsuno, hoopMynupyeTcs B BUAE NPoCchOb
HanmcaTtb Ha nucTe Bymaru HeboMbLLYI0 HEMPOHHYIO CETb, peLlatoLLyto Kakyo-nmbo 3anady. O6blYHO
3apaeTcs OT OAHOro OO0 ABYX Bonpocos. CTyAeHTbl, He CAaBlIMe TEOPETUYECKYIO YacTb,
aBTOMaTMYECKM HEe [OMYyCKalTCS K BbIMONHEHUIO NPaKTUYeCKo YacTn 3adeTta. K ak3ameHy
Heobxonoumo 3Hatb cpegy Visual Studio, ymeTb TecTUpoBaTh NPOrpPamMmbl.

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 n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep v NpuHTEp 4NS pacneyvyarky pas3natoyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoaMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMKN 0By4atoWMMNCS MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHne TeKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX MNONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;
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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 1 yuebHbiM nnaHoM no HanpasneHuo 01.03.04
"MpuknagHasa matematnka" n npodounio noarotoeku "lMpuknagHas matematuka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B./1B.09.01 HelipoHHble cetn

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodhunb noarotosku: [puknagHasa MaTtematmka
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuteparypa:

1. Facgpbapos, d.M. UckyccTBEHHBIE HEMPOHHBIE CETU 1 NpUoXeHus: yueb. nocobue / d.M. Madpapos, A.P. MannmsHOB. -
KasaHb: N3a-80 KazaH. yH-Ta, 2018. - 121 ¢. Pexxum goctyna: https://kpfu.ru/staff_files/F1493580427/NejronGafGal.pdf

2. [NpMeHeHne NCKYCCTBEHHbIX HEPOHHbIX CETEW U CUCTEMbI OCTaTOYHbIX KNAcCOB B KPUNTOrpadounn [SneKTPOHHbIN
pecypc] : MoHorpadus / H.W. Yepssikos [u ap.]. ? OnekTpoH. naH. ? Mockea : ®duamarnut, 2012. 7 280 c. ? Pexum
noctyna: https://e.lanbook.com/book/5300

3. ManywkmH A.W., HelpoHHble ceTn: OCHOBbI Teopun [ONekTPOoHHbIR pecypc] / ManywkuH A.W. - M. : Topsyasa nnHus -
Tenekom, 2012. - 496 c. - ISBN 978-5-9912-0082-0 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785991200820.html

AdononHutenbHaa nuteparypa:

1. Tymakos, [.H. TexHonorus nporpammuposarus CUDA: yuebHoe nocobue / O.H. Tymakos, I.E. YnkpwuH, A.A. Eropyes,
C.B. lNonoycos. - KasaHb: M3g-Bo KasaHckoro yHueepcuteTta, 2017. - 112 ¢. (ISBN 978-5-00019-913-8) Pexwum goctyna:
https://shelly.kpfu.ru/e-ksu/docs/F244581044/Tekhnologiya_programmirovaniya_ CUDA.pdf

2. PytkoBckas L., HelipoHHble ceTun, reHeTu4eckme anroputMbl U HeYETKNE CUCTEMbI [DNEKTPOHHBIR pecypc] / L.
Pytkosckas, M. MunuHbckni, J1. Pytkosckuia. ; MNep. ¢ nonbckoro W.1. PyanHckoro. - 2-e naa., crepeotun. - M. :
Nopsiyas nuHus - TenekoM, 2012. - 384 c. - ISBN 978-5-9912-0320-3 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785991203203.html

3. Camko, O.H. MNMeunxogomanonorms: Yu.noc. / KO.H. Camko. - M.: HAL MIH®PA-M, 2016. - 154 c. - (Beicwee
obpaszosaHue) ISBN 978-5-16-011402-6 - Pexxum goctyna: http://znanium.com/catalog/product/520132
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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: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodhunb noarotosku: [puknagHasa MaTtematmka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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
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