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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(v) 3aseaytowmnii kadenpoi, o.H. (npodgeccop) 3apunos W.X. (kacenpa
MOLENUPOBAHNS 3KONOMMYECKMX CMCTEM, OTaeneHune akonorun), Shamil.Zaripov@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 npuobpeTaeMorn KOMNeTEHLUN
MK-19 BrafeHneM 3HaHusMy 06 oLleHKe BO3AENCTBUS Ha OKpyXatoLyto cpeay, NpaBoBble

OCHOBbI NMPUPOLOMNONb30BAHUS 1 OXPaHbI OKPYXalolen cpenbl

MK-21 BnafeHneM METOaMN FEOXMMUYECKMX N Fe0pU3NYECKMX NCCNeLOBaHNIA, OBLWeEro n
reoakonormyeckoro KaptorpadmpoBaHms, 06paboTkn, aHannsa 1 CMHTE3a NONEBONA
1 nabopaTopHOW reoaKoNorMyeckon nHpopmauumn, metogamm obpaboTku, aHanmaa u
CVHTE3a NONEBON 1 NAabopPaTOPHO SKONOrMYECKON NHEhopMaLIMK

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

rlpMHLI,I/II'IbI NOCTPOEHNA KOMMbIOTEPHbIX MoZenen n npoeeneHnsa pac4yeToB B roTOBbIX MakeTax nporpamm,
npegHa3Ha4YeHHbIX Onsa MmooennposaHmns npoueccos, CBA3aHHbIX C ABUXEeHWEM BOObl N BO3OyXa.

JlonxeH ymeThb:

AHanmanpoBaTb roTOBblIE MOOENN OBMXEHNS BOLbI M BO3yxa U NepeHoca 3arps3HEHNA, CO30aHHbIE B N3BECTHbIX
nakeTtax.

JlonxeH BnapeTb:

HaBblkaMu NOCTPOEHNS NPOCTLIX MOLENER ABUXEHNS BOAbI M BO34yxa U NepeHoca 3arpsa3HeHNi

JlonxeH 0eMOHCTPNPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

MPUMEHATL TEOPETNYECKME 3HAHUS 06 aTMOCHEPHBIX TEYEHUSIX U TEUYEHUSX B BOLOEMAX, HABbIKM PACYETHOrO
NPOrHO3POBaHUA YPOBHA 3arps3HEHUIA B BO3OYLIHOM 1 BOAHOW cpenax

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.[B.06.02 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasoBatenbHol nporpamMmbl 05.03.06 "9konorusa 1 NpuMpoaononb3oBaHue (YnpasneHve
Ka4eCTBOM OKpYy>Kalollei cpeapl 1 MPUPOAHBIMU pecypcamm)” 1 OTHOCMTCS K OUCLUMMIMHAM No BbiGopy.

OcBauBaetcs Ha 4 Kypce B 7 ceMecTpe.

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

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

KoHTakTHas paboTa - 63 4aca(oB), B TOM Yucne nekuuu - 16 yaca(oB), NpakTMyeckne 3aHsTus - 46 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtosiTenbHas pabota - 45 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHLIL: 3a4eT B 7 CEMECTpE.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOe Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTu4yeckmii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNANHE (MORYNIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl oucuvnInHbI / NX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. Tema 1. MogennpoeaHue

CrpaHnua 3 mls 10.
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MPOLIECCOB MepeHoca 3arpsisHeHU B OKpyXatolen cpene.
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Tema 2. Tema 2.
["'maporeonormnyeckoe
2. MOLENMpPOBaHNE B KOMMbIOTEPHbIX / 2 10 0 12
naketax PM5 (ModFlow)
Tema 3. Tema 3. KomnbioTepHoe
MO4ENMpPOBaHNE NPOLECCOB
8. nepeHoca B BO3AYLHbIX N BOLHbIX / 2 16 0 10
cpepax
Tema 4. Tema 4. Tnagponoruyeckoe
4.[mopenuposaHue (naketol 7 2 0 0 11
'moporpad, Mike, Swat)
Toro 16 46 0 45

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. Tema 1. MogenupoBaHue NpoLLECCOB NepeHoca 3arpsa3HeHUin B OKpyXaloLLL,en cpeae.

AHanUTMYeCKNe N YUCNEHHbIE METOAbl PELEHNS YPaBHEHUS B YaCTHbIX NPOM3BOAHbIX. [1pocTeliee ypaBHeHne
andgpdpysnn. Mpumepbl aHannTuyeckux peweHnin. ConpsixxeHHoe ypaBHeHre nepeHoca v angydysnv npuMecu.
MNMocTaHoBKa rpaHnyYHbIX YCNOBUS A5 TOYEYHbIX, TMHEAHBIX U NAOLWAAHbIX MCTOYHNKOB. MeToabl YACNEHHOrO peLleHNs
ypaBHEHNS KOHBEKTUBHOW Andody3nu.

Tema 2. Tema 2. F'mpgporeonoruyeckoe MoaenuposaHue B KomnbioTepHbix naketax PM5 (ModFlow)

YpaBHeHMs rmapoMexaHky Boabl B NoYBe. YNCNEHHbIE METOLbI PEWEHNS YPABHEHWIA TMAPOMEXAHUKN. [ paHnyHbIe
ycnosus. NocnenosarenbHOCTb AEACTBUA NPU NOCTPOEHNN MOLENN 1 NapaMeTpbl, CBA3AHHbIE C METO4AMU PEWEHNS
ypaBHEeHWIA.

MocTpoeHne reoMeTpum pacyeTHoi obnacTu. Y4eT CBOWCTB cpedbl (MPOHMLAeMocTb). BxoaHble napameTpbil.
PesynbTaTthl pac4eTos.

Tewma 3. Tema 3. KomnbioTepHoe MoaenupoBaHue NpoLLeCCOB NepeHoca B BO3AYLUHbIX U BOOHbIX cpenax

YpaBHEHNS TMAPOMEXAHVKIN BO3OYWHBIX M BOAHbIX TeUeHUiA. MpnbnmxeHHble Mogenu. YpaBHeHNs nepeHoca asist
HeoOHOPOAHOrO NONSi CKOPOCTeR Hecyluen cpeabl. MpaHnyHble ycnosus. MoctaHoBKka kKpaeBoii 3agaqun. YucneHHole
mMeTonbl pelweHns. ObobleHHoe ypaBHeHNe nepeHoca. MeTton KoHevHbIx 06beMoB. Co3naHye reoMeTpmmn pacHeTHo
obnactu.

Tema 4. Tema 4. F'mpponornyeckoe mopenuposaHue (naketol M'maporpad, Mike, Swat)

O630p nporpamm CFD nporpamm 1 creunanuanpoBaHHbix nporpamm pacyeta Mike 21, M'moporpadp, Sxonor, Modflow.
CraHgapTHble METOAUKM pacyeTa nepeHoca 3arpsa3HeHnin 0T TOHEYHbIX, MMHERHbIX U NNoWaaHbIX MCTOYHMKOB. PacyeT
NPOCTPaHCTBEHHOMO pacnpeneneHns KoHUeHTpaLmm 3asrpsasHeHnii. ayccosa mogenb paccesHus. Knaccbl
ycTondymneocTu atMocapepsbl Mackymnna. @opmynbl Ans yHKUMIA pacCesHNs.

5. MepeyeHb yueOGHO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbBHOE OCBOEHNE OTLEMbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 11 CMIPABOYHYIO TMTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 00pa3oBaTebHbIMU Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM MO 06pa3oBaTeNbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHbIe akTbl KasaHckoro ([prBonXckoro) coeaepanbHoro yHnsepcuTeTa
Pecypc no CFD naketam - www.cfd-online.com

Cant nporpammbl Maxima - http://maxima.sourceforge.net/

OnekTpoHHas 6asa Hay4HOW nuTepaTypbl - www.sciencedirect.com

6. dOoHA OLEeHOYHbIX CPeaCcTB MO AucUUnNIuHe (MOoayN0)

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

B dpoHIe oLeHOYHbIX CPeacTB COAEPXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMETEHLUIA NNAHUPYEMBIM Pe3ynbTataM 0By4eHuUs Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTI KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKNM MO ANCUMMNIVHE (MOZYNIO);

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

- coaepXaHue OLEeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0Byyatowmxcs,
IEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 k nporpamme AUCLMNAUHBI (MOLYNHO).

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHWe ancuMnnnHbI (MOoyNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOI 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 ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C NpaBunamy nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBEAEHMM 0BYYaoLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMKU NeYaTHbIX M3naHUA BbNNOTEYHbI
oOoHA, 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
nmMTepaTypbl Ha Kaxaoro obydyaroLwerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnivHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Kypc nekumin MacavyceTckoro TEXHONOrM4eckoro yH-Ta -
http://ocw.mit/edu/courses/cicil-and-environmental-engineering/1-061-transport-processes-in-the-environmental-fall-2008/

mMatematuyeckuii obpasoBaTenbHblil canT - www.exponenta.ru

MNMopTtan no MexaHuke Ons CTyOEHTOB: NEKUMK, Y4epTexu, nuteparypa - bcoreanda.com
canT ompmbl - www.wolfram.com

9NeKTpoHHas 6a3a Hay4HOW NMTepaTypbl - WWW.SCirus.com

9NeKTpoHHas 6asa Hay4HoW nuTepatypbl - www.sciencedirect.com

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn CTy,D,eHTaM HeobxoAMMO nocellaTtb NeKumn, BECTU KOHCMEKT NEKUNA BCNen, 3a U3N0XEHNEM
mMatepunana npenogasaTtenem. PeKOMeH,D,yeTCFI I'IpOpaéaTblBaTb KOHCMEeKT B Te4eHne OH4 nocne
nexkuunm n npocMmatpmeatb ero BHOBb HakaHyHe CJ'IG,D,yPOLLI,GVI nekumn. B cny4yae o6Hapy>KeH|/|s| owmbok
nnn BO3HMKHOBEHNSA BOMPOCOB Mo npenblayuwemy marepuany Heobxo 1Mo 06paTI/ITbCFI K
npenonasaresto.

npaktuyeckne | PekomeHpauuu:
3aHATUA - HA 3aHATUS HOCUTb PEKOMEHO0BAHHYIO NEKTOPOM nuTepaTypy:
- 06s13aTeNIbHO MMETb COBCTBEHHbIN KanbKynsaTop;
- [0 O4epPEenHOro NPaKTUYECKOro 3aHATMS MO KOHCNEKTY (Mn nutepatype) npopaboTathb
TeopeTnyeckuii matepuan,
COOTBETCTBYIOIWMNIA TEMbI 3aHATUS;
- B HaYane 3aHATUI 3a4aTb Npenogasartento BONPOCh! No MaTepuany, Bbi3aBaBleMy 3aTtpyoHEHUS B
€ro NoHUMaHum n
OCBOEHUN NPU peleHnn 3a8a4, 3a0aHHbIX 05151 CAMOCTOATENIbHOIO PELeHS;
- UMeTb Npw cebe KOHCNEKT NeKUUiA;
- peleHne 3ajaqv Bcerga HadmHaTb C BbiPaXXeHUs, MO3BONSIOWErO NONYYUTb KOHEYHbIV peaynbTarT, a
3aTeM HaxoouTb
HeobXoauMble KOMMOHEHTbI /sl ero Nony4YeHns:;
- Ha 3aHATUM 0OBOAUTL KaxXdyto 3afa4vy 00 OKOHYATENbHOro PeWweHuns, B cryyae 3aTtpyaHeHuin
obpatwatbes K
npenogasaTento.

camocTtos- | CamocTosiTenbHas paboTta CTyAeHTOB COCTOUT U3 IByX OCHOBHbIX YacTel - NpopaboTka NeKLUMOHHOro
TenbHas MaTtepuana v BbINONHEHUS AOMallHUX 3aaaHui. s OCBOEHUS TEOPETMHYECKOro U NPakTMYeckoro
paboTa MaTtepuana, B ciiy4ae, Korfia KOHCMeKTOB OKa3blBaeTCs HEOCTaTO4HbIM, Unv ans Gonee aetanbHoM
npopaboTKn OTAENbHbLIX TEM PEKOMEHOYeTCS UCMONb30BaTh NUTEPATYpPy, yKa3aHHYIo B
COOTBETCTBYIOLEM pasfene. Bce BoaHMKatloWwme BONPOCHI PEKOMEHAyeTCs 3apaHee YeTKo
COpMYNMpPOBaTh U BNOCNEACTBUM 06CYanTh C NperoaasartenemM.

3avet MoLroToBKy K 3a4eTy PEKOMEHOYETCS pa3fenuTb Ha ABa atana. Ha nepsom atane npopabatbiBaloTcs
BCE TEOPETMNYECKME BOMPOCHI U (DOPMYNMPYOTCS BOMPOCH K NPENoAaBaTtento B pamMmkax KOHCynbTaumm
no pasfnenam, HeLOCTATOYHO NOLPOBHO OMMCAHHBIM B paMKax NeKLMOHHOro Kypca nnm bonee
TPYOHbIM B OCBOEHUM Matepuana. MNocne KOHCynbTaumMm NpoNCXoamT OKoHYaTenbHas npopaboTka u
3aKpenneHne matepumana no BCEM BOMPOCaM 3ayeTa.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX NMPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTepuanbHo-TexHMYeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucuunavHe (Moaynio) BKItoYaeT B cebs
cnenytowmne KOMNOHEHTbI:

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

YyebHble ayamnTopun ons KOHTaKTHOWM paboThl C MpenonaBsateneM, yKoMNnekToBaHHble cneumaniampoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHasa ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme MetTonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 05.03.06

"9konorna n NpUpPoLoNonbL3oBaHue" 1 NPodhro NOAroToBKK "YnpaeneHne Ka4eCTBOM OKpyXatowwel cpepl 1
npUpoaHbIMK pecypcamn’.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[]1B.06.02 lNpouecchi nepeHoca 3arps3HeHnii B
oKpyXxarolueti cpese

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 05.03.06 - Skonorma n Nprpoaononb3oBaHne

Mpocdpbmnb noarotosku: YnpasneHne ka4eCTBOM OKpyXatowen cpebl ¥ NPUPOLHbIMU pecypcamu
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. 3apunos LL.X. Matematuyieckne Mogenu nepeHoca 3arpsi3HeEHNI B OKpyXatowel cpege: yuebHoe nocobve / L. X.
3apunos, P.®. MapgaHos, A.K. lN'unbgaHos, B.®. WapadytavHos, T.B. HukoHeHkoBa - KasdaHb: KasaHckuii
yHuBepcuteT, 2018. - 47c. - TekcT anekTpoHHbIn. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/130767/1/book_tpe_13_04_2018.pdf (aata obpaierusi: 27.02.2020). - Pexum
JoCTyna: OTKpPbITbIA.

2. 3apunos WW.X. 3anaun matematmyeckoi akonorum n naket Maxima: y4ebHoe nocobuve / 3apunos LL.X., A63annnos

L.®., KoctepuHa E.A. - KasaHb: KasaHckuii yHusepcuteT, 2015. - 120 c. - TekcT anekTpoHHbii. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/149835/Zadachi_matematicheskoj_ekologii_i_paket_Maxima.pdf?sequence=18&
(nata obpaweHuns: 27.02.2020). - Pexxum [ocTyna: OTKPbITbIA.

3. MewankuH, B. IN. OcHoBbI MHpopMaTU3aLMM U MATEMATMYECKOTO MOAENMPOBAHNS 9KONOMMUYECKUX CUCTEM: yHebHOe
nocobue / B. M. MewankuH, O. B. Bytycos, A. I". THayk. - Mockea: UHDPA-M, 2020. - 357 c. - (Bbicluee obpa3oBaHue). -
ISBN 978-5-16-009747-3. - TekcT: anekTpoHHbIii. - URL: https://znanium.com/catalog/product/1111403

(nata obpatweHus: 27.02.2020). - PexxuM gocTtyna: no noanmcke.

JononHutenbHasa nuteparypa:

1.Konzaes, B. [1. OcHOBbI anropyuTMr3auun 1 nporpamMMmnpoBaHmus: yuebHoe nocobuve / B.. Kongaes ; non pen. npod.
N.I". TarapuHoii. - Mockea : U '@OPYM' : UH®PA-M, 2019. - 414 c. - (CpenHee npodpeccrmoHansHoe obpasoBaHue). -
ISBN 978-5-8199-0733-7. - TekcT : anekTpoHHbIia. - URL: https://znanium.com/catalog/product/980416

(nata obpatweHus: 27.02.2020). - Pexxum gocTtyna: no noanmcke.

2. KanvHuH, B. M. 9Konorn4yeckmini MOHUTOPUHT MPUPOLHbIX cpeq;: yyebHoe nocobue/B.M. KannHuH, H.E. Ps3aHoBa -
Mocksa : H/L MH®PA-M, 2015. - 203 c. ISBN 978-5-16-010638-0. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/496984 (nata obpaiieHns: 27.02.2020). - Pexxum pocTyna: no noanmcke.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[]1B.06.02 lNpouecchi nepeHoca 3arps3HeHnii B
oKpyXxarolueti cpese

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

HanpasneHnne noarotosku: 05.03.06 - 9konorma n Nprpoaononb3oBaHne

Mpodpbmnb noarotTosku: YnpasneHne ka4eCTBOM OKpyXatowen cpebl ¥ NPUPOLHbIMU pecypcamu
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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