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Mporpamma ancumnnuHbl "KoMMyHUKaLMoHHble BbidncneHns"; 01.03.02 MNMpuknagHas matematmka v MHpopmaTrka; 3aseyrowmnin
kagpenpoi, a.H. (npogpeccop) Abnaes ®.M.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma ancumnnuHbl "KoMMyHUKaLMoHHble BbidncneHns"; 01.03.02 MNMpuknagHas matematmka v MHpopmaTrka; 3aseyrowmnin
kagpenpoi, a.H. (npogpeccop) Abnaes ®.M.

Mporpammy oucuunnuHel paspabotan(a)(vn) 3asenyowmii kagoenpoi, a.H. (npocdeccop) Abnaes d.M. (kagpenpa
TEOPETMYECKON KNOEPHETUKN, OTAENEHNE (OYHAAMEHTANBHOW MHZDOPMATVKU 1 MHADOPMALMOHHBIX TEXHONOr i),
Farid.Ablayev@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMN
OrnK-3 CnocobHOCTb K paspaboTke anropuUTMUYECKMX 1 NPOrPaMMHbIX pelleHnii B obnactu

CUCTEMHOrO M NPWKNAAHOro NPOrpaMMUPOBaHIS, MaTEMaTUYECKMX,
MHZPOPMALMOHHbIX Y1 UMUTALMOHHBIX MOLENei, CO3AaHUI0 MHIPOPMALIMOHHbIX
pecypcoB rinobanbHblx ceTein, 06pas3oBaTenlbHOr0 KOHTEHTA, NpuknaaHbix 6as
[aHHbIX, TECTOB U CPEACTB TECTMPOBAHMUS CUCTEM U CPELCTB HA COOTBETCTBUE
CTaHOapTam 1 UCXOAHbIM TpeboBaHNsM

OriK-4 CnocobHOCTbtO pelwatb cTaHaapTHbIe 3a4a4M NPodeCCUOHANbHOM 0eATENbHOCTY
Ha OCHOBE MHGPOPMALIMOHHO 1 Bbnorpadonyeckol KynbTypbl C MPUMEHEHUEM
MHPOPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHONOTMIA U C Y4ETOM OCHOBHbIX
TpeboBaHWUit NHChOpPMaLMOHHO Be3onacHoCTH

MK-1 CnocobHocTb cobupatb, 0bpabaTbiBath 1 MHTEPMNPETMPOBATL AaHHbIE COBPEMEHHbIX
Hay4HbIX UCCNenoBaHUiA, HE0BX0MMbIE ANs (DOPMMPOBAHNS BIBOLOB MO
COOTBETCTBYIOLMM HAYYHbIM UCCNELOBAHNSM

BbInyCcKHUK, OCBOUBLWINIA ANCLMMIINHY:

JlonxeH 3HaTb:

LETEPMUHUPOBAHHBIE U BEPOSTHOCTHBLIE KOMMYHWKALIMOHHbIE MPOTOKO/IbI, METOAbI AOKA3ATENbCTBA HUXHUX 1
BEPXHUNX OLEHOK CNOXHOCTM

JlonxeH ymeThb:

NCMNoJb30BaTb KOMMYHMKALMOHHbIE BbIYUCIIEHNS, U NMOHMMATb Kak OHM CBA3aHbl C OPYrMMU OUCKPETHLIMU MOOENSAMU
BbIYUCNEHNA.

JlonxeH Bnagetb:
TEOPETUYECKMMI 3HAHNAMUN O PA3/TUYHBIX PA3HOBUAHOCTSX KOMMYHMKALMOHHBIX MPOTOKOJIOB.
JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:!

npmoépecm HaBblkM OoKa3aTte/bCTBa BEPXHUX U HUXHUX OLLEHOK CITOXHOCTU 6yneBb|x (*)yHKLI,I/II7I ona
KOMMYHWUKaUMOHHbIX BblYNCIIEHWNIA.

2. MecTo auCUMNAUHBI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOU o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLErO
obpa3oBaHus

LaHHas y4ebHas oncumnnmHa BkntodeHa B pasgen "b1.B.0B.10 OucumnnuHbl (Moaynun)" 0CHOBHOW NPOdeccroHanbHO
obpaszoBatenbHoi nporpammel 01.03.02 "MpuknanHas matematumka u nHpopmMatuka (CMcteMHoe NporpaMMmpoBaHme)” u
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.
OcBaunBaetcs Ha 3 kypce B 6 cemecTpe.

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonmyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Ynche nekuun - 0 4yaca(oB), npaktTudeckme s3aHatus - 0 yaca(os), nabopaTopHblie
paboTbl - 36 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 6 ceMecTpe.
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Mporpamma ancumnnuHbl "KoMMyHUKaLMoHHble BbidncneHns"; 01.03.02 MNMpuknagHas matematmka v MHpopmaTrka; 3aseyrowmnin
kagpenpoi, a.H. (npogpeccop) Abnaes ®.M.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl AucUUNInHbI / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. [leTepMMHUPOBAHHbIE
1. KOMMYHUKaUMOHHbIE NPOTOKONbI. 6 0 0 12 12

Tema 2. HenetepMMHMpOBaHHbIE
) KOMMYHWKALMOHHbIE MPOTOKOJbI. 6 0 0 12 12

'|BeposaTHOCTHbIE KOMMYHMKALIMOHHbIE
BbIYMCNEHUS.

Tema 3. KOMMyHUKaumoHHas
3.|CNOXHOCTb NpecTaBneHns 93blkos B 6 0 0 12 12
aBToMarax u MawuHax TblopuHra.

NToro 0 0 36 36

4.2 CopepxaHve OUCLUMIUHDI
Tema 1. [leTepMUHMPOBaHHbIE KOMMYHUKaLWMOHHbIE NPOTOKO/bI.

,ﬂ,eTepMVIHVIpOBaHHbIe KOMMYHWKAUWOHHbIE MPOTOKO/bI. KOMMyHI/IKaLI,VIOHHbIe NPOTOKONbI, CIOXHOCTb
KOMMYHWUKaUNOHHbIX BbIYVCNIEHWNIA. I'Ipmmepbl. MeTtonbl nokasatenbCTB HAXKHUX OLLEHOK KOMMyHVIKaLI,VIOHHOVI CNOXHOCTHW.
MeTon nonHbix MHOXeCTB. MeTon MOHOXpPOMaTU4EeCKNX NPAMOYTroSibHNKOB. MeTon paHr KOMMyHVIKaLI,VIOHHOVI maTtpuubl.
MHOFOpayH,ElOBbIe KOMMYHUKALMOHHbIE BblHUCNTIEHUA. O,ElHOCTOpOHHMe KOMMYHUKALWNOHHbIE BblHNCNEHNA.
CpaBHl/ITeﬂbHaﬂ CNNIOXHOCTb Tpex 1 04HOpayHOOBbIX KOMMYHUKALUWNOHHbIX BblYNCNEHUA.

Tema 2. He,D,eTepMVIHVIPOBaHHbIe KOMMYHUKaUMNOHHbIe NPOTOKO/bI. BepOﬂTHOCTHbIe KOMMYHUKaUNOHHbIe
BblYNC/IEeHUS.

He,D,eTepMI/IHI/IDOBaHHbIe KOMMYHUKALUWOHHbIE NMPOTOKO/bl. Knaccbl CNOXHOCTM 1 OTHOLWEHNS Mexnay HUMIN. O60611eHNS
mogenein k - BelumcnuTenen. He,ﬂ,eTepMI/IHI/IpOBaHHbIe KOMMYHUKaUWNOHHbIE MPOTOKO/bI. Knaccbl CnoXHOCTY 1
OT-HOWEHNA Mexay HUMWn. O606uieHns moneneli k - BeluncnuTenei. BGDOHTHOCTHbIe KOMMYHUKAUWNOHHbIE BblHNCNEHUA.
BepOHTHOCTHbIe OoAgHOpayHOoBble

KOMMYHWKAUWOHHbIE MPOTOKO/bI. OueHKM CnoxHoCTH BEPOATHOCTHbIX KOMMYHUKaLUMOHHbIX BblYNCNEHUA. SHTpOI'II/IVIHaﬂ,
Tononormnyeckas n reometTpunyeckas oLeHKN.

Tewma 3. KOMMYHVIKaLIMOHHaﬂ C/NIOXHOCTb npenctaB/ieHNA s13blIKOB B aBTOMaTtax n MallnHax TbIOpVIHFa.

OUueHKN CNoXHOCTH BEPOATHOCTHbIX KOMMYHUKaLUMOHHbIX BblYNCNEHWNIA. 3HTpOI'II/II7IH8.H oueHka. Tononornyeckas oueHka.
FeomerpmquKaﬂ oueHka. CnoxHocTb nHonBmaoyanbHbIX prHKLI,I/II7I. I/Iepavau/l CNOXHOCTW. BepOHTHOCTHaﬂ CNO>XHOCTb
Mo4yTn BCEX CDYHKLLMIZ. KOMMyHI/IKaLlI/IOHHaFI CNOXHOCTb npencrtasneHns A3blkoB B aBToMaTax n MallnHax TbiOpI/IHFa.
ABTOMaTHO-KOMMyHI/IKaLlI/IOHHbIe HUXHNE OLLEHKN CNOXHOCTW pacrno3HaBaHMA A3blKOB. ﬂpvmoerme KOMMYHUKALWNOHHbIX
MeTon0B ONnd OoKa3aTte/ibCTBa HNXHUX OLEHOK NaMAaTU BEePOATHOCTHbBLIX MaALWH NMpu pacno3HaBaHNN A3blKOB.

5. MNepeueHb yue6HO-MeTOAMYECKOr0o 0obecnevyeHns s CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosITeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/tOYAET 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, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO N0 AUCLUNIUHE.

OpraHunsauusi caMocTosTeNnbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMY PECYPCAMU, BKOYAS:

MopsimoK opraHn3aumnm 1 ocywecTeneHms 0bpasoBaTeNbHOM 0esTenbHOCTM No obpasoBaTtenbHbIM NPOrpaMMmam BbICLEro
obpasoBaHus - NporpammamM bakanaepuaTta, nporpamMmMam creumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasosaHus 1 Haykm Poccuiickoin denepaunm ot 5 anpens 2017 roga Ne301).

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMOCTOATENBbHOW PaboThl CTYAEHTOB BbICWIMX YHEOHbBIX 3aBeAeHNR".
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Mporpamma ancumnnuHbl "KoMMyHUKaLMoHHble BbidncneHns"; 01.03.02 MNMpuknagHas matematmka v MHpopmaTrka; 3aseyrowmnin
kagpenpoi, a.H. (npogpeccop) Abnaes ®.M.

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBELEHNS TEKYLErO KOHTPOMS YCNEBAEMOCTU U
NPOMEXYTOYHOW aTTecTaunm obyyaowwmxcs dpeepanbHoOro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexaeHus Boiclero obpasosaHus "KasaHckuii (NprBonXckuiA) doeiepanbHblil yHUBepcuteT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJist
NpoBeAeHNs TEKyLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnn obyHarowmxcst peaepanbHoro rocyaapcTBEHHONO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepanbHblii

yHuBepcutet".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOrO 06pPa30BaTENbLHOIO YY4PEXLEHUS BbICWIEro MPOtECCMOHaNbHOro 06pasoBaHuns

"KasaHckun (Mpusonxckuin) chegepanbHbli yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4yebHOM npouecce 1 yaaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goeniepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXxaeHns Bbicwero obpasosaHus "KasaHckuii

(MpwBOMXCKMIA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA oBydatomxcs
B cpenepanbHOM rocyapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™ .

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0B6pa30BaTENbHOM YYPEXLEHNN BbICWErO NPOPECCUOHANBHOMO

06pasosaHus "KasaHckuit (Mpreonxcknit) dpeaepansHblli yHuBepcnuTeT™.

6. dOHA OLEeHOYHbIX CPeaCcTB Mo AucuUnnuHe (Moayno)

6.1 MepeyeHb KOMMNETEHLUIA C YKa3zaHUEM 3TanoB UX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble
Tan
Ora KOMNETeHLLMM Tembl (pa3nenbl) AUCUUMIIUHDBI
CemecTp 6
TeKyLL M KOHTPOJIb
1 |Pedpepar OrlIK-3 1. deTepMMHUPOBaHHbIE KOMMYHUKALMOHHbIE NPOTOKO/IbI.
MucemeHHoe 2. HepetepMMHUPOBaHHbIE KOMMYHWKALMOHHBbIE NPOTOKObI
2 |oomawHee 3agaHue |MNK-1 = P P y P :
€POATHOCTHBIE KOMMYHMKALMOHHBIE BbIYUCNEHNS.
3 |YetHin onpoc OMK-4 3. KoMMyHMKaLMOHHAA CNOXHOCTb NPEACTaBNEHNS S3bIKOB B
aBToMaTax v MawmvHax TblopuHra.
Ok3ameH Or1K-3, OrK-4, MNK-1

6.2 OnucaHue nokasartenen v KpUTepmes OLLEHUBAHNA KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax ux coopMmnposaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpOns

OTnn4YHO Xopoluo Y nosn. Heyn.

CemecTp 6

TekyLLUA KOHTPONb

Pedbepat Tema packpbiTa Tema B OCHOBHOM Tema packpbita cnabo. |Tema He packpbiTa.
MOMHOCTbIO. packpbita. MNpoaemoHcTprposaHo [[MpoaeMoHCTPUpPOBaHO 1
MNMpoaemMoHcTprpoBaHo |([poaeMOHCTPMPOBAHO |yOOBNETBOPUTENBHOE  [HEeyOOBNeTBOpPUTENbHOE
npesocxoaHoe xopollee BnageHune BrafeHve matepranoMm. |BnageHne matepuanom.
BnafeHve MatepranoMm. [Matepmasnom. Wcnonb3osaHHble Vcnonb3oBaHHbIe
Wcnonb3oBaHbl Vcnonb3oBaHbl WCTOYHUKN 1 CTPYKTYpa |MCTOHHMKM
Haanexatwme Hagnexaiwue paboTbl YaCTUYHO HeLOCTaTOuHbI.
WCTOYHUKN B HYXHOM  |UCTOYHMKM. CTPYKTypa [COOTBETCTBYIOT CtpykTypa paboTbl He
konuyecTee. CTpykTypa [paboTbl B OCHOBHOM NnocTaBfNEHHbIM COOTBETCTBYET
paboTbl COOTBETCTBYET [COOTBETCTBYET 3apayam. CteneHb NOCTaBNEHHbIM
NocTaBNEeHHbIM NoCTaBNEHHbIM CaMOCTOSATENIbHOCTH 3anayam. Pabota
3apnayam. CteneHb 3apayam. CteneHb paboTbl HU3Kas. HecamocToaTeNbHa.
CaMOCTOSATENbHOCTU CaMOCTOSITENBHOCTU
paboThbl BbICOKAS. paboTbl cpenHsis.
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Tembl. OTBET XOPOLWO
CTPYKTYpUpOBaH.
MNpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMponoemoHcTpupoBaH
BbICOKMIA YpPOBEHb

CrtpykTypa oTBETa B

LenoM agekBaTtHa Teme.

Xopowo ocBoeH
NOHATUNHbBIA annapar.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb

CTPYKTYpPUPOBaH.
MoHATUIHBIN annapat
OCBOEH YaCTWNYHO.
lMoHUMaHne oTAENbHbIX
NMOMIOXEHNN 13
maTtepwvana rno Teme.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHune matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
popmynmpoBaTb CBOU

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 3

cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-MPOorpaMMHOro
martepuana, ycnewHo
BbINONHWNA
npenycMOTpeHHble
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEHA0BaHHYO
nporpammorn
OMCLMMAVHBI, nokasarn
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMoCTOSITEIbHOMY
MOMONTHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesiTeNbHOCTH.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
JNCKYCCUOHHbIE LNCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.

Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTp 6

TekyLLUA KOHTPONb
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1. Pecbepar

Tema 1

TeMmbl pedpepatos:

. [loHATME KOMMYHUKALIMOHHOMO NPOTOKONA.

. CNoxHOCTb MPOTOKONOB.

. KoMMyHuKaumoHHas cnoxHocTb ByneBbix thyHKLUNIA.

. TeopemMa 0 KOMMYHVKALIMOHHOM CNOXHOCTY NPON3BONbHOW BYNeBol pyHKLMN.

. MpencTasneHune bynesbix oyHKLUI B CBEPX BONbLWMX MHTErpanbHblx cxemax (CBAC).

. Teopema T sqrt(S) >= C(f).

. KoMMyHuKaumoHHas matpuua 6yneBbix ¢oyHKLNIA.

. MpuMepbl KOMMYHMKALMOHHbIX MATPULL HEKOTOPLIX ByneBbIX GOYHKLVIA.

. Teopema 06 0HOCTOPOHHEN KOMMYHVKALIMOHHON CMOXHOCTU. BepxHsisi oLeHka.

10. Teopema 06 OAHOCTOPOHHER KOMMYHUKALMOHHOW CNOXHOCTU. HUXHAS oLeHKa.

2. NMucbmeHHoOe pnomallHee 3apaHue

Tema 2

MNpumepHbIe 3apayu:

1. Annca n bob nonyyatoT cnoea X,y n3 {0,1}n cOOTBETCTBEHHO, U [ONXHbI NocumTaTh avg(x,y) . [Jokasatb, 4to C(avg) =
O(log n).

2. Annca n Bob6 nonyyaroT cnosa x,y u3 {0,1}n COOTBETCTBEHHO, U [OMXKHbI NocynTaTh max(x,y) . Jokasatb, 4To C(max) <
2 log n.

3. Anuca n Bob nonyyaroT cnosa x,y 13 {0,1}n COOTBETCTBEHHO, 1 [OMXHbI NOCHNTATL (PYHK-LMIO paBeHcTBa EQ(X,Y) .
Lokasartb, 4to C(EQ) < n.

4. Anvca n bob nonyyatot cnoeo x 13 {0,1}2n, 1 AOMXKHbBI NOCUMTaTb COYHKLMIO NOBUTOBOrO cnoxeHus Parity(x1, ?, x2n).
Lokasartb, yto C(Parity) < 1

5. Anuca v Bob nonyyatot cnosa x,y 13 {0,1}n COOTBETCTBEHHO, 1 JOMXHbI MOCHNTATL PYHK-LIMIO PABEHCTBA MO MOAYO
m - MODm(x,y) . Jokasatb, 410 C(MODm) < log m.

6. Anuca n Bob nonyyatoT NOAMHOXECTBA X 1 Y U3 MHoXecTBa{1,?,n}, 1 OOMXHbLI NOCYATaTb COYHKLIMIO NEpPECceYeHuio
mHoxecTB DISJ(x, y). Jokasatb, 4to C(DISJ) = n.

7. Anuca v Bob nonyyaroT n-6UTOBbIE YACNA X,Y, COOTBETCTBEHHO, U AOMXHbI NOCHATATb COYHKLIMIO PABEHCTBA MO MOLYNHO
m MODm(x,y) . Jokasatb, 4to C(MODm) > log m.

8. Anuca n bob nonyyatoT noamHoxecTea X, Y 13 MHoxecTsa {1,?,n} COOTBETCTBEHHO, U JOMXHbI NOCYUTATb CPYHKLMIO
med(X,Y) MeanaHbl MHoXecTBa 06beanHeHns XNY. [okasartb, 4o C(med) < n +log2 n.

9. Annca n bob6 nonyyaroT nogMHoxecTtsa X, Y 13 MHoxecTsa {1,?,n} COOTBETCTBEHHO, M [OMXHbI NOCYUTATDL COYHKLMIO
med(X,Y) MenmaHbl MHOoXecTBa 06beauHeHns XNY. MocTpo-utb npoTtokon olumcnsownii med(X, Y) cnoxHoctn O(log
n).

10. MokasaTb, 4To Ang nbon dyHkuum f:X*Y -> Z, C(f) = log2 |Range(f)|, rae Range(f) ? MHOXecTBO BCeX z M3 Z, ans
KOTOpbIX CylecTByeT napa (x,y) Takas 4yto f(x,y)=z.

11. Anuca v Bob nonyyatot n-6utosble Yncna 0 < X,y < 2n . HeobxoaMmMo BblMUCANTD COYHK-LMIO ?60nblue YeM? gt(x,y)=1,
ecnn x 2y . Ilokazatb, 4to C(gt) = n+1.

12. Annca n Bob6 nonyyaroT n-6uTOBLIE YMCNA X,Y, COOTBETCTBEHHO, U AOMXHbI NOCYMTATh (PYHKLINIO BHYTPEHHETO
npowsseneHns ip(x,y) = > xiyi (mod 2) . Jokasatb, 4t0 C(ip) = n-1.

3. YcTHbIN onpoc

Tema 3

MNpumMepHbIe BONpoCh!:

1. Knaccbl koMmmyHukaumoHHon cnoxHoctn P-CC_1, NP_CC_1. CooTHOweHne Mexay HUMN.
. BepoaTHOCTHbIE KOMMYHMKALMOHHBLIE MPOTOKONbI.

. BeposiTHOCTHAst 0AHOCTOPOHHSISI KOMMYHMKALIMOHHAS CNOXHOCTb ByNneBbIX cPyHKLIMIA.

. Teopema o cooTHoweHuun mexay dyHkumamm CC_1(f), RCC_1(F), PCC_1(f).

. Teopema RCC_1(EQ)<=c(log n).

. DHTPONUINHAsA OLEHKA CTIOXHOCTN KOMMYHUKALMOHHbBIX BbIYUCIEHNIA.

. Tononornyeckas oueHKa CNOXHOCTN KOMMYHUKALMOHHbBIX BbIYNUCIEHUIA.

. [eomeTpunyeckas oLeHka CnoXHOCTU KOMMYHUKALMOHHbIX BbIYUCIEHWI.

. CNoXHOCTb MHAMBMAYANbHBIX (OYHKLNIA.

10. Nepapxmsa cnoxHocTu.

11. BeposTHOCTHas CNOXHOCTb MOYTU BCEX QOYHKLIMIA.

12. OueHka cnoxHocTy peanvaaunn bynesbix yHkUMA B OBDD B TEpMUHAX KOMMYHUKALVMOHHOW CIIOXHOCTM.
9K3ameH

Bonpochbl k ak3ameny:

1. NoHATNE KOMMYHMKALMOHHOr0 NPOTOKONA.

2. CNnoXHOCTb MPOTOKONOB.

3. KOMMyHMKaLIMOHHAS CNOXHOCTb ByNneBbiX (OYHKLIMIA.

4. Teopema 0 KOMMYHVKALIMOHHOW CMOXHOCTU NPOU3BONbHOW ByneBo qoyHKLMN.

O©oo~NOOOThWN =

O©oOoNO O~ WN
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5. MpencTasneHve 6ynesbix oyHKLNI B CBEPX BONbLMX MHTErpanbHbix cxemax (CBAC).

6. Teopema T sqrt(S) >= C(f).

7. KoMMyHuKaumoHHas matpuua 6ynesbix ¢oyHKLNA.

8. MprMepbl KOMMYHUKALMOHHBIX MaTPULL HEKOTOPLIX ByneBbIX OYHKLVIA.

9. Teopema 06 04HOCTOPOHHE KOMMYHUKALUMOHHOM CNOXHOCTU. BepxHss oueHka.
Teopema 06 0IHOCTOPOHHE KOMMYHUKALMOHHOW CNOXHOCTU. HUXHAS oLeHKa.
noHaTue nonHoro MHoxecTtea (fooling set).

Teopema 0 NOMHbIX MHOXECTBAX.

MeToL MOHOXPOMATMHYECKOrO NPSMOYroNbHUKA.

Teopema C(f)>=log F.

PaHr matpuubl. OueHka KOMMYHUKALMOHHOW CNOXHOCTM B TEPMUHAX paHra.
HepnetepMnHMpOBaHHbIE KOMMYHUKALMOHHbBIE MPOTOKO/bI.

HeneTtepMuHupoBaHHash KOMMYHUKALIMOHHAS CNOXHOCTb ByneBbIX (PyHKLMIA.
HenetepMnHMpPOBaHHbIA KOMMYHUKALIMOHHbIA NpoTokon ans doyHkumn NEQ. Teopema.
Ceoicteo C_1(EQ)=n.

Knaccbl kommyHukaumoHHowm cnoxHoctn P-CC_1, NP_CC_1. CooTHOWweHNe Mexay HUMN.
BeposTHOCTHbIE KOMMYHUKALMOHHbBIE MPOTOKOJbI.

BeposiTHOCTHAS OOHOCTOPOHHSS KOMMYHUKALMOHHASA CNOXHOCTb ByNeBbIx OyHKLWIA.
Teopema o cooTHoweHun mexay dpyHkunsmm CC_1(f), RCC_1(F), PCC_1(f).
Teopema RCC_1(EQ)<=c(log n).

OHTpONUIAHASA OLLEHKA CNOXHOCTM KOMMYHUKALMOHHBIX BbIYUCNEHWIA.

Tononornyeckas oLeHKka CNOXHOCTA KOMMYHUKALMOHHbBIX BbIYUCIEHWIA.
"eomeTpunyeckas oueHka CNOXHOCTM KOMMYHUKALUNOHHBIX BbIHUCNEHWA.

CnoxHOCTb MHANBUAYaNbHbIX OYHKLMNA.

Mepapxusi cnoxHocTu.

BeposTHOCTHas CROXHOCTb MOYTU BCEX QOYHKLINIA.

OueHka cnoxHocTn peanuaaumm bynesbix pyHkUmin B OBDD B TepMMHAX KOMMYHUKALMOHHOW CIIOXHOCTU.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

6.4 MeTonunyeckue matepuanbi, onpeaensiiolLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMS KOMMNETEHLMN

B K®Y nelictByet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKM 3HaHW 0byvatowmxcs. CyMMapHO No SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntToroeas
chopma KoHTpons - B 50 6annos.

Ins 3ayéra:
56 6annos 1 6onee - "3a4TeHo".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W) onbiTa drtan | KonnyectBo
KOHTpoOns DesTeNbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpPOBaHUSA KOMMETEeHL U 6annos
CemecTp 6
TeKyLUi KOHTPOb
Pedbepat Obyyarowmecs CaMOCTOATENBHO NULWYT PaboTy Ha 3aAaHHylo TeMy U coaloT
npenogasaTtento B NMCbMEHHOM Buae. B pabote npoussoamTcs 063op matepmana| 1 20
B ONpPenenéHHOR TemaTmyeckoin obnactn nmbo npeanaraetcs cobCcTBEHHOE
peleHne onpenenéHHON TEOPETUYECKON N NPaKTUYECKON Npobnembl.
OueHuBatoTca npopaboTka MCTOUHMKOB, M3NOXEHWE MaTeprana, hopMynnMpoBka
BbIBOLIOB, CObntoieHMe TpeboBaHMIA K CTPYKTYpe U ochopMneHmio paboTsl,
CBOEBPEMEHHOCTb BbIMONHEHWS. B cnyyae nybnvyHoi 3awmtbl pegoepara
OLIEHMBAIOTCS TakXe 0paTopCKme CnoCOBHOCTH.
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUYECKMX
JomauiHee BOMPOCOB Mn peleHntio 3aaady. Pabota BeInonHAETCS NMMCbMEHHO AoMa U 2 20
3apaHvie cnaércs npenogasatento. OueHMBalOTCS BNageHWe Matepranom no Teme
paboTbl, aHANNTNYECKME CMOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble AN BbIMNOMHEHWS 3a0aHWA.
PerncTpaumorHblii Homep 937820 OBAEKTPOHHEH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 3 10

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MNepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(monyns)
7.1 OcHoBHas nuTeparypa:

1. Tonopkos, B.B. Mogenu pacnpeneneHHbIX BbIYMCIEHNA [ONeKTPOHHbIA pecypc] : MoHorpadoms / B.B. Tonopkos. -
OnekTpoH. gaH. - Mocksa : dunamatnut, 2011. - 320 c. -

Pexum poctyna: https://e.lanbook.com/book/2339

2. boraués, K.KO. OcHoBbl NapannenbHoro NporpamMMMpoBaHns [SNeKTPOHHBI pecypc] : y4ebHoe nocobue / K.HO.
Boraués. - OnekTpoH. faH. - Mockea : MispatenbctBo 'Nlabopatopust 3HaHuiA', 2015. - 345 c. - Pexum goctyna:
https://e.lanbook.com/book/70745

3. MaHTtuHa, N. B. BoluncnutenbHas matemMatuka [9nekTpoHHbIi pecypc] : ydebHuk / W. B. MaHtuHa, A. B. CUHYYKOB. -
2-e n3g., nepepadb. u pon. - M.: M®IY CuHeprus, 2012. - 176 c. - (YHuBepcutetckas cepusi). - ISBN
978-5-4257-0064-3. - Pexum goctyna: http://znanium.com/bookread.php?book=451160

7.2. OononHutenbHaa nuteparypa:

1. MapueHkos, C.C. OcHoBbI Teopuu ByneBbix OyHKLIMIA [DNeKTPOHHBIA pecypc] : yuebHoe nocobue / C.C. MapyeHKos. -
OnekTpoH. oaH. - Mockea : dunamatnut, 2014. - 136 c. -

Pexum poctyna: https://e.lanbook.com/book/59714

2. Manbues, N.A. InckpetHas matematuka [OnekTpoHHbIn pecypc] / N.A. ManbLes. - SneKTPoH. faH. -
CankT-MNeTepbypr : NaHb, 2011. - 304 c. -

Pexum poctyna: https://e.lanbook.com/book/638

3. Abnaes, ®apua MaHcyposmd. Knaccuyeckume n KBaHTOBbIE BETBSIUMECS NPOrpamMmbl [TEKCT: aNeKTPOHHbIN pecypc] /
Abnaes ®. M., Bacunbes A. B. - 9nekTpoHHble gaHHble (1 cpaiin: 0,5 M6) . - KasaHb : KazaHckuii rocynapCTBEHHbI
yHuepcuteT, 2010. - 36 ¢. 3arn. ¢ akpaHa .- Pexxum goctyna: oTKpbIThIiA
http:/libweb.kpfu.ru/ebooks/09-1IVMIT/09_62_2010_000088.pdf

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

Martepwuanbl oHnariH-kypcoB Maccadycetckoro TexHonornyeckoro MHctuTyTa - hitp://ocw.mit.edu
OHnaiiH-Kypcbl Ny4Wwnx yHMBepcuTeToB Mupa - https://www.coursera.org
OnnariH-kypcebl CteHdopackoro YHmeepcuteTa - http://online.stanford.edu

9. MeToguueckme ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nabopatopHbie| JlabopaTopHble 3aHATUS NOAPA3YMEBAIOT MHAVBUAYabHYO paboTy cTyneHTa.3yueHue kypca aT10 He

paboTbl TONbKO OBNAafEHNE TEOPETUYECKM MATEPUANOM, HO U MOMYYEHNE NPAKTUYECKMX HABLIKOB A1 Honee
rny6oKOro NOHMMaHWs PasfenoB Ha OCHOBE PELIEHUS 3a4a4 U YNPaXKHEHWIA, UNNIOCTPUPYOLWMNX
[OKa3blBaEMbIE TEOPETUHECKME MONOXEHNS, a TaKXe pasButre abCTpakTHOIrO MbIWNEHNS 1
CMnocoBHOCTV CaMOCTOSTENBHO [OKa3bIBaTb YTBEPXKAEHUS.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtos- | CamocTosiTenbHas pabota npeanonaraeT HanvucaHve pedpepaTos, NOAroTOBKa K YCTHbIM OMpocaM,
TenbHas HanMcaHune NUCbMeHHbIX goMallHux paboT. Mpu NoAroToBKe K HANMCaHWI0, HE0OX0AMMO 03HAKOMUTCS
paboTa C NUTepatypol 1 UCTOYHUKaMW, OaHHbIMU NpenoaasaTteneM. MNpakTtuyieckune 3anaHus, BbiNOMHEHHbIE
B ayAMTOpUK,NpefHasHaueHbl ana yKasaHus obumx MeToloB pelleHns 3ana4 onpeneneHHoro
Trna.lMpu NOAroTOBKY K YCTHOMY OMPOCY HEOHXOAMMO MPOoUMTaTh KOHCMEKT NeKLIMii Mo Teme,a Takxe
[OMOMHUTESNbHbIE UCTOYHUKM.

pegpepatr | CamocTtosiTenbHas pabota npeanonaraeT HanucaHve pedoepaTos. MNpu NOAroToBKE K HANUCAHWIO,
HEe06X04VMMO 03HAKOMUTCS C NUTEPAaTypOi N UCTOYHMKAMU, AaHHbIMK Npenogasatenem. Pecpepar
COCTOUT M3 HECKONbKIX YacTel - BBeAEHWE, OCHOBHAs YacTb, 3ak/oyeHue. Mpu 3awnTe pedpepara
Heo6x041MO BbiTb FOTOBLIM OTBETWTb HA BOMPOCHI MpenogasaTens v cnywateneil.

nnucoeMeHHoe | CamocTosiTenbHas pa60Ta npegnonaraet BbiNO/IHEHNE OOMALIHNX pa60T. rlpaKTI/I‘-IeCKI/Ie 3a0aHuns4,
JomallHee BbIMONMHEHHbIE B ayANTOPUKX, NpeHa3Ha4YeHbl 014 yKa3daHus obuMx MeTonoB peweHnsa 3agad

3ajaHue onpeneneHHoro Tnna. 3aerI'II/ITb HaBbIKM MOXHO Wb B pe3yfibTaTte CaMOoCTOATENbHOMN pa6OTbI.
|/|H,EI,I/IBI/I,D,yal'IbeIe 3aiaHuns BblOaOTCA npenonaBartenem, HeobX0AMMO ObITb FOTOBbLIM K
OOnoNnHNUTEeNbHbIM BOMpPOCaM o Bbl6paHHOI7I TeMme.

YCTHbI onpoc | CamocTosiTenbHas pabota npeanonaraeT NoAroToBKY K YCTHbIM ONpPOCcaM B KOHLE KaXaoro pasnena

aucumMnnvHbl. Mpu NoAroToBKe K ONpocy, HE06X0AMMO 03HAKOMMUTCS C NMMTEPATYPOI U UCTOYHMKaMW,

IaHHbIMY npenofasatenemM. CnMCOK BONPOCOB fAETcs npenoaasBaTenemM 3apaHee, Heo6xo0amMMo BbiTb
FOTOBbIM K AOMOMHUTENbHLIM BOMPOCAM MO AAHHON TEME.

aK3aMeH CamocTosiTenbHasi paboTta Takxe Bko4YaeT B cebsi NoaroToBKy K ak3ameHy. [Npu noarotoeke K caave
9K3aMeHy Becb 06beM paboTbl PEKOMEHYeTCs pacrnpenensTb PaBHOMEPHO MO OHSIM, OTBEAEHHbIM
LN NOATOTOBKU, KOHTPONMPOBATb KaXAblii AEHb BbINONHEHWsl paboThl. Jlydwwe, ecnv MOXHO
nepeBbINONHNUTL NnaH. Toraa 6yneT peseps BPeMeHN.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJouas nepedyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune aucumnnmHbl "KOMMYHUKAUMOHHBIE BbIYUCAEHMS" NpeanonaraeT UCMofib30BaHme CleayoWwero NporpaMMHOro
obecneyeHns 1 MHPOPMALIMOHHO-CNPABOYHBIX CUCTEM:

YyebHo-MeToanveckas nutepatypa s JaHHOW AUCUMMNAUHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3seneHuns
KPYMHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCyAapCTBEHHbIX OPraHoB, Npenogasartenei seayLmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CNELMANNCTOB B pas3nnyHblx cdoepax busHeca. PoHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MeHeHUn 0bpa3oBaTe/bHbIX CTaHAAPTOB U BKNOHYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMMekchbl, MOHOrpadum, asTopedeparbl, AuccepraLmm, SHUNKIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CreumanbHble Nepuognyeckme n3gaHns n ndnaHus, Boinyckaemble
nspatenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeiepanbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAaPTOB Bbicwero obpasosaHus (PFrOC BO) HOBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMMANHBI IMEETCS B HANUYMU B 3NIEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , BOCTyN K KOTOpOM NpenocTasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNIEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "flaHb" 1 opyrux BeLywmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OaHWNIA NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTea "MaHb" obecneynBaeT JOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOLNYECKM ULAHUSM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNbHBIX HAMPAaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

11. OnucaHue MarepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHrne gucunnnmHbl "KOMMYHUKaLMOHHbIE BblYMCEHNS" NpeanonaraeT UCnonb30BaHne cneayowero
MaTepranbHO-TEXHUYECKOr0 06ecneyeHms:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

12. CpencrBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNUA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEpCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3fnYHbIX NONb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl NMMLA C HAPYLWEHWUAMU Cyxa NONMyyYani MHGOPMALLMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIMIA AN1s Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEeHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMA NS OpraHM3aummn oopM TEKYILEro 1 NPoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atolwyMcst UHBANUOOM UK NIMLUOM C OFPaHn4YeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTN CcOoavn 3a4éTa nnm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpME, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXNTENbHOCTN BbICTYNNIEHUA oéyqaromerom npu sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cootBeTcTBUM ¢ TpeboBaHnsaMm GrOC BO u y4ebHbiM nnaHom no HanpasneHuto 01.03.02
"MpuknagHasa matematnka n nHgopmatuka” n npodpunio Noarotoskn "CucteMHoe NporpaMmMmpoBaHmne”.
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