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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Henstmu ocBoenus yueOHoOU aucuuiinabl «{udpoBoe monmenmpoBanue
IPOLECCOB 3arps3HEHUs aTMOCQEPBD SBIAIOTCS (POPMUPOBAHUE y CTYICHTA
KOMIETEHIIUN B 00J1aCTH NH()POPMALIMOHHBIX TEXHOJOTUH M OXpaHbl OKPY KaIoLIeH
Cpelpl, Ha OCHOBE KOTOPBIX OH CMOXET o0ecneuntb uX 3(QexkTuBHOE
MCIIOJIb30BaHUE ISl YOBJIETBOPEHUS MOTPEOHOCTEN HACEIEHHSI B IKOJIOTMYECKOM
0€30MacHOCTH MPH COOJIOICHUH MPUHITUIA YCTOWYMBOTO PA3BUTH.

3amauu:

Jucuvmuinea npegHa3sHayeHa Ui OIyYEHUs 3HAHUW U PELICHUS PAa3IMIHbIX
po¢heCCUOHATIBHBIX 3a/1a4.

2. [Inanupyemble pe3ybTaThl 00yUYeHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

OIIK-4 - CpoocobeH TOHMMAaTh MPUHIMIBI PabOThl COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTMM W HCIONb30BaTh MX JUIA pEIIEHUs 3ajad
po¢heCCUOHATIBHON JIEATEIbHOCTH;

IIK-4 - Pa3paGoTka u BHeApEHHWE MEPONPHUATHI, HANpPaABICHHBIX Ha
BBIMIOJIHEHHE TpeOoBaHUMN B  o0JacTH OXpaHbl  OKpYyXarolled  cpesl,
OPENYyNpPEXICHNE BO3HUKHOBEHUS YPE3BBIYAMHBIX CUTYalMii HPUPOJHOTO U
TEXHOTE€HHOTO XapaKTepa.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTatam
oOyyatoruiicst 0yier:

3HaTh:

-METOJ0JIOTUYECKHE OCHOBBI HCIIOJIL30BaHUSI MH()OPMAIIMOHHBIX
TEXHOJIOTUH

- [IpyHIKIIBI TOCTPOEHUS] KOMITBFOTEPHBIX MOJEIICH U MPOBEICHUS PACUECTOB
B FOTOBBIX ITAKETAX MPOrpaMm

YMmers:

-MCI0JIb30BaTh MH(OPMAIIMOHHBIE TEXHOJIOTHU B CBOEH MPOU3BOJACTBEHHON
NEeSITeIbHOCTH

-AHaIM3UPOBaTh TOTOBBIE MOJEIU JIBUKEHHS BOJBI M BO3AyXa U MEpeHoca
3arps3HCHUN

Baaners:
-HaBbIKAMM NPUMEHEHUsS B IMPAKTHUYECKOW CHUTYyallMd  Pa3JIMYHbIX
MH()OPMAIIMOHHBIX TEXHOJIOTUH



- HaBbIkamMM MOCTPOEHMSI IIPOCTBIX MOJEIEH JBUKEHUS BOJBI M BO3yXa U
IIEpEHOCA 3arpA3HEHUN

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6uas TpyA0€MKOCTb JTUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEMKOCTh AUCIUIUITMHBI (MOIyJsi) coctaBiusieT 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIuiMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyJarommxcss C  IeJarorM4ecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peaTu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum ydeOHBIX 3aHIATHI
Bcero | Cemectp Ne7

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATUSA CEMUHAPCKOTO TUMA 32 32

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyarommxcsi, a Takke B (QopMe KOHTAKTHOH pabOThl OOydYarOUIUXCSA C
Mearoru4ecKuMy paboTHUKAMHK U (WJTH) JTUIIaMU, TIPUBJICKAEMBIMH K peaTu3aIliH
oOpa3oBaTenpHON TIpOrpaMMbl  HA HWHBIX  YCIOBUSAX, TP  IPOBEICHUU
IPOMEKYTOUHOM aTrecTanuu coctapiseT 80 akageMuueckux vaca (OB).

3.4. IIpu 0Oy4eHuu 1o UHAUBUIyAIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE ITPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUTUIMHBI (MOIYJIsI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHON padOThl 00yUaroIuXcs, a Takke B (hopme
KOHTAKTHOU pabOThl 00YUYaIOIIUXCSl C MEJAarornyeCKuMu pabOTHUKaMU U (UJIH)
JUIAMH, TIPUBJIEKaeMbIMH K peaiu3alliid 00pa30BaTeIbHON MPOTrpaMMbl HA MHBIX
YCIIOBUSIX, IPU MTPOBEJICHUHU MPOMEKYTOUHOM aTTECTALIUH.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

I'maponrHaMyika BOJOEMOB U MOJ3EMHBIX BOJ

PaccmarpuBaembie BOIIPOCHL:

T'uapoannamMuyeckue mpolecckl B OKpyskaroleit cpene. BeiBox ypaBHeHU ruipoMHaAMUKU BOJHBIX
TedyeHuil. MHTerpansHele ypaBHeHUs coxpaHeHus. CucTeMa ypaBHEHUH AMHAMHUKHI HEC)KUMaeMon
KUIKOCTH. [IpuOIKeHHBIE MOIEIH.

2 'mppomuHamMuKa BOJOEMOB H MOJA3EMHBIX BOJI.
PaccmaTpuBaeMble BOTIPOCHI:
Knaccudukanus npuponasix Boa. Kagectso Boapl. 3arpsisHEHHUs BOIHBIX cpell. [ mapoanHaMuiecKue
IIPOLIECCHI B OKpYyXkaroliel cpene. BoiBo ypaBHEHUI THAPOAMHAMUKY BOAHBIX TEUEHHM.

3 FI/I,I[pOFGOJ'IOI‘I/ILICCKOC MOACIINPOBAHUC
PaccmarpuBaembie BOIIPOCHL:
YucneHHble METOBI PEIICHUs ypaBHEHUH rupoMexaHuku. ['panuunsble ycnosus. IlocnenoBaTenbHOCTh
JeHCTBUI IPU IOCTPOSHUM MOJISIH U apaMeTphl, CBSI3aHHbIE C METOAAMU PELICHUS yPaBHCHUH.

4 |MonenupoBaHHUe IBMKCHUS BOABI M BO3/IyXa U MEPEHOCA 3arpsA3HEH UM
PaccmaTpuBaemble BOTIPOCHI:
YpaBHEHUsI IBMKCHUS BO3AYIIHOM Cpeibl M METOBI X pemenus. ' panuanbie ycnosus. O6o0menHoe
ypaBHEHHE TlepeHoca. MeToa KOHEYHBIX 00HEMOB.

5 |I'mobGanbHOE MOIETMpOBaHUE 3arpsI3HEHUS aTMOChepbl
PaccmaTtpuBaeMble BOIIPOCHI:
- TUCKPETHU3alus ypaBHEHUH aTMOC(EpHBIX IPOLIECCOB NPH INI00ATbHOM MOICIMPOBAHNY;
- 0COOEHHOCTH I7100aTBHOTO MOAEIUPOBAHUS aTMOC(EPHBIX POLECCOB

6 |PernoHanpHOE MOJEIMPOBAHUE 3arPSI3HEHUS aTMOC(EPHI
PaccmaTprBaemble BOTIPOCHI:
- TUCKpETHU3anus ypaBHEHHH aTMOC(EPHBIX IPOLIECCOB MPU PETHOHATHHOM MOAEINPOBAHUM;
- 0COOEHHOCTH PErHOHAIBHOTO (Me30MacTabHOTr0) MOAEINPOBAHMUS aTMOC(EPHBIX MPOLIECCOB

7 HpI/IMeHeHI/IC I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTUI B MOACIINPOBAHUH TTPOLECCOB 3arpsA3HCHUA
PaccmarpuBaembie BOIPOCHL:
- UICTOPUA Pa3BUTUA METOI0B aTMOC(bepHOI‘O MOACIUPOBAHUA U UX TPUMEHCHUS JJIA OLICHKU 3arpsA3HCHUSA
aTMoc(epsr;
- COBPEMEHHOE COCTOSTHHUE TPOOIIEMBI;
- pa3BHUTHE KOMIIBIOTEPHBIX MOJIeNIeH aTMOC(EpHI.

8 |Maremarnyeckoe MOAETUPOBAHNUE B 00JIACTH aTMOC(HEPHBIX IPOIIECCOB
PaccmaTpuBaemble BOIIPOCHI:
- MHOT0O0Opas3ue MCCIIeI0BATENLCKUX 1 IPUKJIAIHBIX 33/1a4, TPEOYIOINX IPUMEHEHHUSI KOMITBIOTEPHOTO
MOJEJIMPOBAHUS IIPOLIECCOB 3arpsA3HEHNs aTMOC(heEpH;
- OCHOBHBIE 3TaIlbl MATEMAaTHYECKOTO MOJCIUPOBAHMA B 00JIaCTH aTMOC()EPHBIX IIPOLIECCOB.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie paboThI

Ne
W HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOe CoJiepKaHne

1 |BU3YAJIM3ALUA PE3YIIBTATOB MOJAEJIMPOBAHUMA 3AT'PA3SHEHU A
B pesyinbrate BhINOIHEHHS 1a00PATOPHON pabOTHl CTYJEHTHI 3HAKOMSATCS € TpaueCKUM IPOTPaMMHBIM
nakeroM SURFER u npuo0peTator HaBbIKY Ipa)IuecKOro MpeiCcTaBIeHUs Pe3yIbTaTOB MOISIUPOBAHUS
3arpsa3HeHus aTMocdepsl

2 |OLEHKA 3AT'PA3HEHUA ATMOCOEPHI

B pesymnbrarte BRIIOTHEHHUS Ta00paTOPHOI pabOTHI CTYICHTHI 3HAKOMSTCS C TIPOTPaMMOM pacdera
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HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

paccenBaHHS BHIOPOCOB 3arpsI3HAIOIINX BEIIECTB B aTMocdepe, panusyromeil. MeToasl pacieToB
paccerBaHMs BHIOPOCOB BPEAHBIX (3arps3HSIONINX) BEIECTB B aTMOC()EPHOM BO3/yXeE.

PABOTA C ITIPOI'PAMMHBIM ITAKETOM GrADS

B PE3yJIbTATC BBINIOJTHCHUA na60paTopH017I pa60T1>1 CTYACHTHI Y3HAIOT, KaK O6pa6aTLIBaTL, AHAJIU3UPOBATH
1 BU3YyaJIM3UPOBATH THAPOMETCOPOJIOTUICCKYIO I/IH(bOpMaHI/IIO.

PABOTA C APXUBOM I10T'O1bI

B pesynbrate BeIOTHEHHS 1a00paTOPHOI pabOTHI CTYJEHTHI Y3HAIOT, KAK OCYIIIECTBIIATH:

- ITONCK W ONPEAEICHIE METEOPOIOTHIECKUX TAPaMETPOB IS MOACTUPOBAHNUS 3arPsI3HEHUS aTMOC(EPHI;
- IOJyYHHUE CTATHCTHYECKNX AAHHBIX O MapaMeTpax aTMochepsl

HepCHGKTI/IBHHC MOACIIN AJId OUCHKHU 3arpA3HCHUA aTMOC(l)CpBI
B pesyinbTate BhINOIHEHHS 1a00paTOPHON pabOTHI CTYIEHTHI H3y4YaT:
-cucteMa aTMocdeproro mojenuposanusi WRF, xumuko-TpancnoptHsiii 6110k WRF-chem

MGTOI[BI pacueToOB paCCCUBAHUA BBI6pOCOB 3arpA3HAI0INNX BCIICCTB B aTMOC(bepe

B pesynbpTaTe BBIIOTHEHHS 1a00PAaTOPHOU pabOTHI CTYJCHTHI U3YYaT:

- METOJIbBl PacCyeTOB PacCEHBAHUS BHIOPOCOB BPEIHBIX (3arpsA3HSIOIINX) BEIIECTB B aTMOCHEPHOM BO3yXE
- IporpaMMHEIE TTAKeTHI, peanu3yromue MPP-2017.

Iuppomereoposiornueckre OaHKU TaHHBIX

B pesynbraTe BhINONHEHHMS J1aOOPATOPHOIT pabOTHI CTYACHTHI H3y4art:

- opMaTBI THAPOMETECOPOTIOTMICCKHUX TAHHBIX;

- ucrionb3oBanue nakera GRADS st 00paboTkM 1 aHAIM3a THAPOMETEOPOJIOTHYECKOH HHDOPMALIUH;
- THAPOMeETeopoJIornueckre HHPOpMaIMOHHbIE pecypchl B Poccun u 3a pyOexom;

- peaHam3

- CHCTEMbl MOHUTOPUHI'a a9PO30JIHOTO M ra30BOT0 COCTaBa atMocdepsl

OO6mue cBenenust 006 aTMocdepe Kak pealbHON CHCTeMe JJIT MOICTUPOBAHUS
B pe3ynbrarte BRIOTHEHUS Ta00paTOPHOI pabOTHI CTYICHTHI H3y4aT:

- cTpoeHHe aTMOC(Eepsl, PHU3NUECKUE U XUMUYECKUE CBOMCTBA aTMOC(EpHI;

- METCOPOJIOTUICCKHUE DJIEMECHThI;

- TpaAuCHT METCOPJIOTHUUCCKUX DJICMEHTOB,

- MHAUBUAYaJIbHAasA, JIOKaJbHasd U MPOCTPAHCTBEHHAA MMPOU3BOJIHBIC

4.3. CamocrosiTenbHas padoTa 00y4darOIMuXCs.

o/

Bun camocrositensHo# paboThI

[ToaroroBka k 1abopaTopHbIM paboTam

[ToaroroBka k IpOMEKYyTOYHOMN aTTECTALIMH.

IToaroroBka K TeKyIemMy KOHTPOJIIO.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH

OCBOEHUU JUCUUILIAHBI (MOAYJIA).

Ne
y bubnuorpadudaeckoe onucanue Mecto noctyna
II/11
1 | Ymakos, B. f. Dnextposnepreruueckue https://urait.ru/book/elektroenergeticheskie-

CHCTEMBI U CeTH : yueOHOe 1ocolue s By3oB | Sistemy-i-seti-490265
/ B. 5. YmakoB. — MockBa : 3pareabcTBo




FOpaiit, 2022. — 446 c. — (Briciuee
obpazoBanue). — ISBN 978-5-534-00649-0.
2 | boromo6os, C. A. AKTyanbHbIC IPOOJIEMBI https://urait.ru/book/aktualnye-problemy-
3KoNorHYecKoro npaea : MmoHorpadus / C. A. | ekologicheskogo-prava-510468
Boroiro6oB. — Mocksa : M3marenscTBo
IOpaiir, 2023. — 498 ¢. — (AkTyanbHbIE
moHorpadpun). — ISBN 978-5-534-01430-3.
1 ['eorpadust Mmupa. PerruoHs! u cTpaHbl Mupa : https://urait.ru/book/geografiya-mira-
y4eOHHUK U IPAKTUKYM JUIs BY30B / TIOJ regiony-i-strany-mira-537551

penakuuer H. B. Kanenuna, H. M.
MuxeeBoii. — Mocksa : M3narenbscTBo
FOpaiit, 2024. — 428 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-18597-3.
2 Wnbnues, B. 10. OnruMmu3ainoHHbIe 3a1a4u https://urait.ru/book/optimizacionnye-
SHEpreTHKH : ydeOHoe mocobue s By3os / B. | zadachi-energetiki-507482

10. NUnbnueB. — Mocksa : MU3naTenscTBo
FOpaiit, 2023. — 159 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-15452-8.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

1. http://library.miit.ru/ - saexTpoHHO-OMOMMOTEYHass cucTtemMa HaydHo-

TexHuueckout oudmuoreku MUNT.
2. http://rzd.ru/ - caiit OAO «PX]1».
3. http://elibrary.ru/ - Hay4uHO-37€KTpOHHAs OUOJIMOTEKA.
4. ITouckoBele cucTeMbl: Y andex, Mail.
NudopmarimoHHO-CIIpaBOYHbIC HHTEPHET-PECYPCHI:
http://www.ecoindustry.ru/ - uHQOPMAIMOHHBIA  MOpTAl  KYypHaia
«IKOJIOTHUS TTPOU3BOICTBAY

http://www.rzd-expo.ru/innovation/environmental_protection/ -
NunoBanmonHbiil naipkect. Bee camoe nHTepecHoe o xxene3noi gopore (Pazmen
«OxpaHa OKpy>KaroIen Cpeab»).

http://greenevolution.ru/ - TToptan o mpobiemMax degoBeUecTBa

http://www.ecology-portal.ru/ - Dxonorudyeckuii mopran

http://ecoportal.su/ - DxonopTan. Best sxonorusi.

http://www.mosecom.ru/ - I'TIBY «Mo0C3KOMOHUTOPHHTY

http://www.ecocommunity.ru/ - Ecocom — Bc€ 00 3Kos10ruu

http://www.virtulab.net/index.php?option=com_content&view=category&la
yout=blog&id=41&Itemid=101 - Bupryanbnas nabopaTopusi  (pa3men
«IKOJIOTHS»)



/. IlepeuyeHb JUUEH3UOHHOTO U  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTe4YeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCTIUTUTAHBI (MOIYJIs).

Microsoft Office 365

8. Omnmcanne MaTepuaabHO-TEXHUYECKOW 0a3pl, HEOoOXOmMUMOW IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUINHE (MOIYJIIO).

Jl1st mpoBesieHUsl TIEKIIMOHHBIX 3aHSATUN HEoOXoaAuMa CrelHaIi3upOBaHHAS
JIEKIIMOHHAS ayAUTOPHS C MyJIbTUME]IMA anmapaTypoi.

AyaUTOpHBIE KOMIBIOTEPHl OCHAIIAIOTCS JIMLEH3UOHHBIM IMPOTPAMMHBIM
oOecrieyeHrneM, OOECIEUUBAIOIINM YAOBIECTBOPUTEIBHYIO CKOPOCTh TOJYyUECHHS
MarepuanoB U3 cetu MHTepHeT, HaAeKHYI0 JEMOHCTPALMIO BUIAEOMATEPUAJIOB
pa3IMYHbIX (POPMATOB.

Jlis mpoBeneHUs ayAMTOPHBIX 3aHATHM M CAaMOCTOSTEIbHOW paboOThI
TpeOyeTcs:

Criennanu3upoBaHHas JICKITMOHHAS Ay IUTOPHS C MyJIbTUMEANA anllapaTypoi

B nensx ontumuzanuu yueOHOTO npouecca, BO3MOXXHO IIPOBEICHUE 3aHATHMA
BHe ayautopuil (Ha Tteppuropun PYT (MUUT)), nepeHoc 3aHATHI B
COOTBETCTBYIOIIYIO ayJUTOPUM (IJI1 IEMOHCTPALMM OTAENIbHBIX TEXHOJOTUU H
OTBITOB)I0 3amuTa Ja0OpaTOPHBIX M MPAKTHYECKUX pPabOT JOMyCKaeTcs Ha
paboueM MecTe Iperno1aBaTelis.

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

3auer B 7 cemecTpe.

10. OuleHOUHBIE MAaTEPUAIIBI.

OueHouHbIE MaTepuabl, IPUMEHSIEMbIE MTPU MPOBEACHUH MPOMEKYTOUYHOM
aTTeCTallMy, pa3padaThIBalOTCA B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktroM PYT (MUUT).
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