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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IporpamMmy aucimIuTHEL pa3padoTai(a)(u): 3aBeayomuii kKadenpoi, 1.H. 3apunos I11.X. (Kadenpa monempoBaHus
3KOJIornueckux cucrem, Otaenenue sxosorun), Shamil.Zaripov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-2 CriocoOeH BBINOJHSTH KOMIUIEKC padoT 110 OLIEHKE M MPOTHO3Y SKOJIOTMUYECKOr0 COCTOSIHUS

MIPUPOIHBIX U AHTPOIOTEHHBIX SKOCUCTEM U YIPABJIATh UX COCTOSIHUEM C IIPIMEHEHUEM
MPUPOJOOX PAHHBIX OMOTEXHOIOT Uit

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

OCHOBHBIE MOZIEJIN NIEPEHOCA 3arPsIBHEHUI OKPYIKAIOIIEH CpeJie 1 MPUHLIMITBI TOCTPOSHMUST KOMITBIOTEPHBIX MOJesIen
JloKeH yMeTh:

aQHAJIM3UPOBATH TOTOBBIE MTPOrPAMMBI pacyueTa MepeHoca 3arpsiI3HeHU B OKpY Kalolen cpee
JloJoKeH BIIafieTh:

HaBBIKAMM KOMIIBIOTEPHOM pean3aliy MPOCThIX MOJIENel IIepeHoca 3arpss3HeHrI B OKpYKalolIel cpejie U paboThl B
CTaHJapTHBIX MaKeTax

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

NPUMEHSATh TEOpeTHYECKHe 3HAHUSI 00 aTMOC(EPHBIX TEYEHHSIX M TEUSHHUSX B BOJOEMax, HABBIKU PACUETHOTO
MIPOTHO3MPOBAHMS YPOBHS 3arpsiI3HEHUH B BO3/AYILIHON U BOAHOW cpegax

2. Mecto gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOayJb) BKoveHa B paszaen "B1.B.JIB.03.02 Jucturuimas (MOmy )" OCHOBHOM MPOpecCHOHATEHON
o6pazosarenbHol nporpammsl 05.03.06 "DkoJjiorusi U NPUPOAOHOIb30BaHKe (DKOJIOTHS U YIIPABJICHUE OKPYXAIOILeH cpeioi)" u
OTHOCHUTCS K UCHMIUTMHAM 110 BIGopy yactu OITOIT BO, ¢opmupyemoii ydacTHUKaMu 00pa30BaTe/IbHbIX OTHOIIEHHUH.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKA3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alluxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcsa

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHuUI(b) HA 72 yaca(oB).

KonraktHast pabota - 49 yaca(oB), B TOM umcIie JeKiuu - 16 yaca(oB), mpakTudeckue 3aHstus - 32 yaca(oB), 1JabOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - 1 aca(oB).

CamocrostenbHast padoTa - 23 yaca(oB).
Kontposns (3auér / x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 7 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EeMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumiamnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktn-/Iadopa-/Iadopa-| TeJab-
Mo ayJst MECTP| Bcero | B 3JI. | YeCKHe | YecKHe |TOpHbIE |TOpHbIe| Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B 3. pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. Tema 1. MoaenpoBaHue IpoLEcCOB
1. [mepeHoca 3arps3HEHUI B OKpYKaIoIel cpejie. 7 10 0 14 0 0 0 6
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 2. Tema 2. ['uaporeosoruyeckoe

2. |MoaenMpoBaHKEe B KOMIBIOTEPHBIX MakeTax PM5 7 2 0 10 0 0 0 6
(ModFlow)
Tema 3. Tema 3. KommnbloTepHOE MOzieIMpOBaHUE

3. [mponeccoB nepeHoca B BO3AYIIHBIX U BOJHbBIX 7 2 0 6 0 0 0 6
cpemax
Tema 4. Tema 4. ['mgposoruveckoe

4. [monenuposanue (makets! ['uaporpad, Mike, Swat) 7 2 0 2 0 0 0 5
1Toro 16 0 32 0 0 0 23

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Tema 1. MogesmpoBaHue MPOIECCOB MePEHOCA 3arPsI3HEHNI B OKPY KaloIIel cpeje.

AHaJIMTHYECKHE U YMCIIEHHbIE METO/BI PEIIeHNs ypaBHEHHUS B YaCTHBIX IPOM3BOIHBIX. [IpocTeiiiiee ypaBHeHue quddy3un.
[Ipumeps! anamuTryeckux perrenuit. ConpsukeHHOe ypaBHEHHe nepeHoca u audgy3um npumvecu. [locTaHOBKA rpaHIYHBIX
YCJIOBHS IS TOYEUHBIX, JIMHEHHBIX U IUIOIIAJHBIX UICTOYHUKOB. METO/Ibl YMCIICHHOTO PeIlieHHs] YPaBHEHHsI KOHBEKTHBHOM
g dyzum.

Tema 2. Tema 2. 'uaporeosiornueckoe MoeJMpOBaHAEe B KOMINBIOTePHBIX makeTax PMS5S (ModFlow)

YpaBHEHUsI THIPOMEXaHUKH BOJbI B MOUBE. YNCIEHHBIE METOAIBI PELIEHNs] yPaBHEHHUI THPOMEXaHUKH. [ paHUYHbIE yCIOBHS.
INocnenoBaTeIbHOCTD AEUCTBHIA MPY TIOCTPOSHUU MOJENH 1 MTAPAMETPBI, CBSI3aHHbIE C METOIAMHU PEIIeHHs yPaBHEHUH.

[NocTpoenne reoMeTprn pacyeTHON 061acTH. YUeT CBOWCTB cpeibl (IPOHUIIAeMOCTh). Bxoguble mapamerpsl. Pe3ynbrarst
pacyeToB.

Tema 3. Tema 3. KomnbioTepHoe MoJeJMpoBaHue NPOIECCOB MEPEeH0Ca B BO3AYIIHBIX H BOJHBIX Cpeaax

VpaBHEHMsI THIPOMEXaHUKH BO3/YIIHBIX X BOOHBIX TeueHui. [IpubikeHHble Moiei. Y paBHeHHs epeHoca st
HEOTHOPOJHOTO TOJIsl CKOpOCTer Hecymiel cpeasl. I'panndnsie yenosus. [loctaHoBKa KpaeBoil 3agaun. UnciaeHHbIe METOIbI
pewenusi. O6o0meHHoe ypaBHeHUe iepeHoca. MeTo KoHeuHbIX 00beMoB. Co3qaHKe reOMETPHH PacyeTHOM 00JIaCTH.

Tema 4. Tema 4. 'mapoaorndeckoe moaeanposanne (naxkerol I'maporpad, Mike, Swat)

0630p mporpamm CFD mporpaMm u crieliiaan3upoBaHHBIX porpamm pacdera Mike 21, I'maporpad, Dxomor, Modflow.
CraHIapTHBIE METOJMKH pacyeTa IepeHoca 3arpsi3HeHNI OT TOUSUYHBIX, JINHEHHBIX 1 IUIOMIAJHBIX UCTOUYHUKOB. Pacyer
MIPOCTPAHCTBEHHOTO paciipelesieHns] KOHLEHTPAIUK 3a3rpsi3HeHni. ['ayccoBa Mozienb paccesiHus. Kiacchl ycroiumBocTr
armocepsl [Tackymuta. PopMysl 1ist GyHKIMIA paccesHUs.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTtosiTesibHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUIMHB, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOU padoThl. Bo BpeMst caMoCTOsITeNIbHOM paboThl 00yYaIoIIMecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HANIPaBJICHHbIC Ha 3aKpeIIeHNue 3HaHUI 11 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIUTEPaTYPOH U 3IEKTPOHHBIMU 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsinok opraHU3alvK U OCYIIECTBIIEHUs] 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, MporpaMmMam ClielMaIuTeTa, IporpaMMaM MarucTparypsl (YTBEpPKIECH MPUKa30M
MuHucTepcTBa HayKH U BhICIero odpasoBaHus Poccuiickort epepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepcerBa odpazoBanust Poccuiickoit denepaniun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "O6 akTUBU3aMK
CaMOCTOSITEJILHOW pabOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHuit"
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) depepasbHOro yHUBEpCUTETA
Pecypc o CFD nakeram - www.cfd-online.com

Caiit nporpammbsl Maxima - http://maxima.sourceforge.net/

DneKkTpoHHAs 0a3a HAyIHOU JIUTEPaTyphl - www.sciencedirect.com

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢one o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA,

- MeXaHu3M (pOPMHUPOBAHHUS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHMBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBA;
- KpUTepHH OIICHUBAHUS [T KaXJOr0 OIIECHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uasi TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IUIHBIX TUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iputoxkernun 1 K mporpaMMe TUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJISI 0CBOEHHS AU CIHMILINHBI (MO XyJIs)
OcBoeHMe TUCIUIUTMHBL (MOJIYJIsl) MPEAINoJiaraetT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM y4eOHOoM teparypsl. Jluteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B HayuHo# 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aioliiecs noayyaoT yueOHyIo TMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE U3AaHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTpOHHBIH yHUBepcuTeT . [Ipn HCronb30BaHNM MTeYaTHBIX N3AaHUN OMOIMOTEUHBIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMHU U3 pacueta He MeHee 0,5 sk3emruisipa (st odydatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHOM TUTepaTypsl Ha
KaXJ0ro 00y4aromierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOI M IOTIOJHUTENIBHON Y4eOHON TMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHI JoroBopoB KOV ¢
npaBoodIagaTe MK SJIEKTPOHHBIX M3JaHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Onbmoreku KOY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

KoncynsrantlLmoc - - http://www.consultant.ru/cons/cgi/online.cgi?req=home&utm_csource=online&utm_cmedium=button

Kypc neximit MacauyceTcKoro TeXHOJIOTHYECKOro YH-Ta -
http://ocw.mit/edu/courses/cicil-and-environmental-engineering/1-061-transport-processes-in-the-environmental-fall-2008/

MaTeMaTHYeCcKuil 00pa30oBaTebHbIN CaiiT - Www.exponenta.ru

HanmoHanbHast anekTponHas oubnuoreka - https://rusneb.ru/

INopran no MexaHuKe JUid CTYJEHTOB: JIEKLIUH, YePTEKHU, TUTeparypa - bcoreanda.com
cait pupMsl - www.wolfram.com

3JIeKTPOHHAs 0a3a HayYHOU JIMTEPaTyphl - WWW.SCIrus.com

3JIeKTpOHHAs 6a3a HAYYHOM JIUTEpaTyphl - www.sciencedirect.com

9. MeToauuecKne yKa3aHus /st 00y4arouxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

CryzneHTaM HEOOXOAMMO MOCEIATh JIEKIHHY, BECTH KOHCIIEKT JISKIIHI BCJIE]| 32 U3JI0KEHUEM MaTepraia
npenoaBatesieM. PekoMeHiyetcst npopadaThiBaTh KOHCIIEKT B TEUEHHUE JIHsI TOCIe JIEKIIMU U IPOCMATPUBATh €ro
BHOBb HaKaHyHe clieqylomieii iekiuu. B ciydae oOHapykeHus: ONIMOOK UJIM BO3HUKHOBEHHS BOITPOCOB MO
HpeabIIyIieMy MaTeprary HeOOXOIMMO 0OpaTUTHCS K IIPENOfaBaTelIo.

IMPaKTUYIECKUE
3aHATHA

Pexkomenpanun:

- Ha 3aHSITUsI HOCUTh PEKOMEH/IOBAHHYIO JIEKTOPOM JIUTEPATypy:

- 00513aTeIbHO UMETh COOCTBEHHBIN KaJIbKYJISATOD;

- JI0 OYepPEeTHOTO MPAKTUYECKOTO 3aHATHS MO KOHCIIEKTY (WJIM JIUTeparype) NpopadoTaTh TEOPETUIECKUN
Marepual,

COOTBETCTBYIOIMI TEMbI 3aHSITHS;

- B HavaJie 3aHSATHI 3a[1aTh MPEMOJaBATENI0 BOIIPOCH [0 MaTepUally, BHI3BaBILIEMY 3aTPyJHEHUsI B €r0 MOHUMAHUK
u

OCBOEHHUU NIPH PEIICHUH 33/1a4, 3aJaHHBIX JIJIsI CAMOCTOSITENIbHOTO PElICHHUSI;

- IMETh TIpH ceOe KOHCTIEKT JISKITHIA;

- peliieHue 3a]]a41 BCEer/la HAUMHATD C BHIPAXKEHMU s, MO3BOJISIIOIEro MOIYYUTh KOHEUHBIN pe3yJibTar, a 3aTeM
HaxOIUTh

HEeoOXOJMMble KOMIIOHEHTBI [JI51 €r0 MOJTyYeHHS;

- Ha 3aHSITUM JOBOJUTH KAXKIYIO 33/1auy 10 OKOHYATEJILHOTO PEIIeHHsI, B ClTyYae 3aTpyAHeHHI 0OpaIaThCsi K
Mperno/iaBaTe’o.

€aMoCTOSI-
TeJIbHas paboTa

CamocrosresbHas pa60Ta CTYACHTOB COCTOUT M3 ABYX OCHOBHBLIX yacTew - npopa60TKa JICKIITMOHHOI'O MaTepurajia
W BBITIOJTHEHM S JOMAIITHUX 3aJIaHUH. ):[J'IH OCBOCHUSA TEOPETUYECKOI'O U MPAKTUYCCKOIo MaTepualia, B cjiydae,
Korga KOHCIIEKTOB OKa3bIBACTCA HEAOCTATOYHBIM, WJIN IJIs 6oJee JETaILHOU HpOpa6OTKI/I OTACJIBHBIX TEM
PEKOMEHAYETCA UCIIOJIb30BATh JIMTEPATYPY, YKA3aHHYIO B COOTBETCTBYIOIIEM pPAa3/ICIic. Bce Bo3HuKkaromnme
BOIIPOCHI pPEKOMEHAYETCA 3apaHee YETKO C(bOpMyHI/IpOBaTb " BIIOCJIEACTBUUA 060yHI/ITb C IperogaBaTejieM.

3a4€T

IToaroToBKY K 3a4eTy peKOMeHIyeTCs pa3ie/uTh Ha JBa dTana. Ha mepBoM stane npopabartbBaioTcs Bce
TEOpeTHYECKHe BOTIPOCH U (DOPMYJIMPYIOTCST BOTIPOCH K MPENOABATENIO B PAMKaX KOHCY/IbTAIMH IO pa3fiesaMm,
HEJOCTaTOYHO MTOJPOOHO ONMCAHHBIM B PaMKaXx JICKIMOHHOTO Kypca Wik 0ojiee TPYJHBIM B OCBOSHHM MaTepraa.
INocne KOHCYIBPTAIMK IPOUCXOIUT OKOHYATEIbHAS IPOPAaOOTKa 1 3aKpeIIeHNe MaTeprasa Mo BCeM BOIIpocam
3ayera.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMaNMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoIecca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpaMmme JUCHMUIUIAHBI (MOLYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHS 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILITHHE (MOIYJII0)

MatepuaibHO-TeXHHUECKOe 00ecreueHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOYJIO) BKIIIOUAET B ce0s1 CeayoIIne

KOMITOHCHTHI:

[NomenieHust 4151 caMOCTOSATENBHOM pabOThl 00YYAIOIIMXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOIBI 1
CTYJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecniedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayUTOPUH JIJIsI KOHTAKTHOM padoTHI C MpenoaBaresieM, YKOMILIEKTOBAHHbBIE CIIeUaIN3U POBaHHON MeOebio (CTOJIbI

U CTYJIbsI).

KOMHI)IOTep W MIPUHTEP JIA pACIICYaTKN Pa3ddTOYHbIX MATEPUAJIOB.

My npTUMeauiHas ayAUTOPUSL.

KommblotepHsi Ki1acc.

12. CpelICTBa ajantanvm npenoaaBaHusd U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, O6J'[€I"IEIIOIJ_[I/IC
BOCIIpUsiTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;
- IPUMEHEHHE JIUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadr MH(GOpPMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yvalolerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHbI /15 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, TPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIaJaMH U 3aIIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHu3alUK KOJUIEKTUBHOM paboThI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

IIporpamma cocrapneHa B coorBerctBu ¢ TpedoBanussMu PI'OC BO u yyeOHbIM m1anoM 1o HarpasieHuo 05.03.06 "Dkonorust
U IPUPOJOIIOb30BaHKE" Y TPOPUITIO TOATOTOBKU "DKOJIOTHS U yIPaBJIeHUE OKpYKalolien cpegoi”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]1B.03.02 IIpoyeccot neperoca 3azpsa3uenuti 8 okpydicaioueli cpede

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_05.03.06 - Sxoorus ¥ NpUPOIONOIb30BaHIE
ITpoduab noaroToBKM: DKOIOrUA U YIPABIEHUE OKPYKAIOMIEH cpe/lon

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepaTypa:

1. 3apumnos 1I1.X. MaTtemaTiueckre MoJeM NepeHoca 3arpsisHeHNH B OKpyXkalolen cpefe: yueoHoe nocoone / I11.X. 3apunos,

P.®. Mappanos, A K. I'miedanos, B.®. [apadyrouHos, T.B. Hukonenkosa - Kazans: Kazanckuit yausepcuret, 2018. - 47c. -
Tekcr snexTponnbiid. - URL: http://dspace.kpfu.ru/xmlui/bitstream/net/130767/1/book_tpe_13_04_2018.pdf (nara obpaiuenust:
27.02.2020). - Pexxum J1ocTymna: OTKPBITHIH.

2. 3apurnos 11.X. 3amaun MaTeMaTHUeCcKOHN SKOJIOrny U akeT Maxima: yue6Hoe mocodwue / 3apurnos I11.X., A63amnos [1.9.,

Kocrepuna E.A. - Kazanb: Kazanckuii yausepcurer, 2015. - 120 c. - Tekcr anexktponHsiid. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/149835/Zadachi_matematicheskoj_ekologii_i_paket_Maxima.pdf?sequence=1&isAllow
(mata oopamenus: 27.02.2020). - Pexxum IocTyma: OTKPBITHIA.

3. MemankuH, B. I1. OcHOBB MH(pOpMaTH3aMK 1 MaTEMAaTHUECKOTO MOJEIMPOBAHMS SKOJIOTUUECKHX CUCTEM: yueOHOe
riocobue / B. I1. MemankuH, O. B. Byrycos, A. I'. I'nayk. - Mocksa: UTHOPA-M, 2020. - 357 c. - (Bsiciiee obpa3oBanue). -
ISBN 978-5-16-009747-3. - Tekcr: anekrponnslid. - URL: https://znanium.com/catalog/product/1111403

(nara obpamienus:: 27.02.2020). - Pexxum goctyna: no Hojnmcke.

[onosHATEILHAS JUTEpPATYypa:

1.Konpaes, B. . OcHOBBI aJiropuTMHU3aUK ¥ ITporpaMMupoBanust: yueoHoe nmocodue / B.Jl. Konpaes ; mog pea. mpod. JI.T.
Iarapunoii. - Mocksa : U] '@OPYM' : UTHOPA-M, 2019. - 414 c. - (Cpennee npodeccronanbHoe odpazopanue). - ISBN
978-5-8199-0733-7. - Tekcr : anexTpoHHsIi. - URL: https://znanium.com/catalog/product/980416

(mara obpamenus: 27.02.2020). - Pexum gocTyma: 1o MoArrcKe.

2. Kamunun, B. M. 9kosorudyeckuil MOHUTOPUHT IPUPOJHBIX cpel: yueOHoe nocodue/B.M. Kamunun, H.E. Pa3anosa -
Mocksa : HULl UTH®PA-M, 2015. - 203 c. ISBN 978-5-16-010638-0. - Tekcr : anexTponHsIil. - URL:
https://znanium.com/catalog/product/496984 (nara oopamienus:: 27.02.2020). - Pexxum gocTyma: 1o moJImcKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]1B.03.02 IIpoyeccot neperoca 3azpsa3uenuti 8 okpydicaioueli cpede

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noarorosku:_05.03.06 - Sxo0orus ¥ NpUpPOIONoIb30BaHIE
ITpoduab noaroToBKM: DKOJIOrUA U YIPABIEHUE OKPYKAIOMIEH cpe/ion

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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