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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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IIporpaMmy AUCIMIUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (omeHT) ['ypbsHoB B.B. (kadenpa MeTeopooruu, KIMMAaTOIOTHA 1
9KOJIOrUM atMocgepbl, OTJeNIeHre MPUpoJoIoib30BaHust), Vladimir.Guryanov@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
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
[K-4 BiiajsieHre TeOpeTHUECKUMH OCHOBAMM M MPAKTUYECKMMHU METOJaMHU 0TOOpa 1

CHCTEMATH3aLMi TUIPOMETEOPOJOrHYeCKOi MH(OPMALIMH B LIENSAX OLIEHKU U
[POTHO3MPOBAHUS COCTOSIHUS OKPYXKAIOLIEH Cpesbl, OLIEHKH BIMSHUS
rUIPOMETEOPOIOrMYeCKHX (PaKTOPOB Ha COCTOSIHME OKPYIKAIOILEH Cpejibl, JKU3HEAEATEIbHOCTD
4eJIOBEeKa M OTPACIIU XO3SHCTBA

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- OCHOBHBIE 3TAITBl YUCJICHHOTO ITPOTHO3a TIOTO/IBI U CXEMBI YCBOSHHUSI METEOPOJIOTUIECKON HH(pOPMAITHH;

- COBpeMeHHble (PU3UKO-MaTeMaTHYeCKue MoJiesii aTMOC(hepbl, METOABI MapaMeTpu3aiui (PU3MIECKUX MPOLIECCOB U
HEOOXOAUMYIO JIJIs1 3TOrO OINEPATUBHYIO METEOPOJIOIMYECKYI0 HH(OPMALIUIO.

JloKeH yMeTh:

- QHAJIM3UPOBATh PE3YJIbTAThl YMCIEHHOTO POrHO3UPOBAHUSI THIPOMETEOPOIOTMYECKHUX MPOLIECCOB U MOJIEN U
BU3YaJIM3UPOBATh IPOrHOCTUUYECKYIO MH(OPMALIHIO;

- ACTIOJIb30BATh MPUOOPETEHHBIC 3HAHUS IS TIOyYSHUE OTIePaTUBHON THAPOMETEOPOTIOTMIESCKON MH(POPMAITHIH,
HEOOXOIUMOM JIJTS1 YUCTICHHOTO MOJICTUPOBAHUS ¥ ITPOTHO3A TTOTOIBI.
JlomxeH Bl1afeTh:

- HaBbIKaMM IIPUMEHCHUSI COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI K HCCIEAOBAHUIO PE3YJIbTATOB MATEMATUIECKOT'O
MOJCJIMPOBAHUA U METOAAMU YCBOCHUS MeTeOpOHOI‘I/I‘{eCKOﬁ I/IH(i)OpMaLII/II/I;

- MPAaKTUYECKUMH HaBbIKaMH MCIIOIb30BaHUS MTapaMeTpu3aluil (pu3n4ecKux MpoLeccoB MPU MaTEMAaTHYECKOM
MOJIENIMPOBAHNH aTMOC(ePhl ¥ TIOAX0JaMH K 0O0OCHOBAaHHOMY NPUMEHEHHUIO ONePaTHBHBIX METEOPOJIOIrNYECKUX JaHHBIX AJIS
peleHns 3a1a4 MOJIEIMPOBaHuUs aTMOcdephl ¥ IPOrHO3a MOTOJIbL.

2. Mecto guctumumHbl (MoayJist) B ctpykrype OIIOII BO

HannHast qucrmruiHa (MOIyib) BKMoYeHa B paszaen "B1.B.J1B.04.02 JucturumHb (MOmyim)" OCHOBHOH MpodecCHOHATEHON
obOpasoBarenbHON Tporpammsl 05.03.04 "T'mapomereopororus (MHpopMaIrioHHast METEOPOJIOTHS: aHAIN3 ¥ TIPOTHO3 OTMAaCHBIX
SIBJICHUH)" ¥ OTHOCHUTCS K AUCIMITIMHAM 110 Beibopy dactu OITOIT BO, opmupyemoii yaacTHUKaM# 06pa3oBaTeIbHBIX
OTHOIIIEHHH.

OcBauBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. O6'bemM qUCHHMILIHHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO PadoTy 00y4awImuxcs ¢ npemnogasareemM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJaromuxcs

OO01mas TpyJOeMKOCTh AUCHUILIMHBL COCTaBIIsIeT 4 3a4eTHbIX (bie) enuHuLl(bl) Ha 144 yaca(oB).

KonrakTtHas padora - 53 yaca(oB), B TOM UFCIIe JISKITUN - 26 Jaca(OB), MpaKTHUYECKHe 3aHATUS - 26 Jaca(oB), JabopaTopHbIe
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIHOMN padoTHl - 1 yaca(oB).

CamocrositesibHast pabota - 55 daca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma poOMexyTOUHOrO KOHTPOJIS JUCHUILIMHBL: 9K3aMeH B 7 ceMecTpe.

4. Coep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BU10B yqeﬁﬂmx 3aHHTI/II7I

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI 0 AU CHHUILIHHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) 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 1. Tema 1. KBasuruapocraruueckue u
HETHJIPOCTATUYECKUE MOJETN aTMOC(EPHI.
Cucrema ypaBHEeHUI TUAPOTEPMOAUMHAMUKHY
1. yba APOTEPMOR 7 4 0 4 0 0 0 10
6apOKJIMHHOM aTMOCchephl
Tema 2. Tema 2. OnricaHye YMUCIICHHON CXEMBI
2. Imogemn WREF. Wcnionb30Banye BIOKEHHBIX CETOK. 7 2 0 2 0 0 0 7
Tema 3. Tema 3. [TapameTpu3zanuu MoACETOYHON
TypOyaenTHocTu. [Tapamerpuzariun
MUKpopu3nueckux mpomeccoB. Pacuer
3. [Murpod pon 7 6 0 7 0 0 0 12
pagralioOHHBIX TOTOKOB, BKJIIOYAs
JUTMHHOBOJIHOBYIO M KOPOTKOBOJIHOBYIO paIHaLIUI0
Tema 4. Tema 4. [lapameTpu3auuu NOrpaHUYHOrO
ciost. [lapameTpu3anuv IpU3eMHOTO CIIOSI.
4. ([TapameTpu3any IPOLIECCOB HA TOBEPXHOCTU U B 7 8 0 8 0 0 0 14
mouse. [TapameTpusaruy KOHBEKITUN
Tema 5. Tema 5. [IporHo3 onacHeIX sIBACHUN IS
5. [pa3aMYHBIX THUIOB CHHONTUYECKHUX IPOIECCOB. 7 2 0 3 0 0 0 4
Tema 6. Tema 6. OueHKa COBPEMEHHOTO COCTOSIHUS
MaTeMaTHIeCKOTo MOJIEIMPOBaHUs B aTMOcdepe ¢
6. [ucronp30BaHUEM Me30MacIITaOHBIX 7 4 0 2 0 0 0 8
HETUJIPOCTATUIECKUX MOJIETIEH.
Toro 26 0 26 0 0 0 55

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. Tema 1. KBasuruapocraruyeckue H HeruJpocraTuueckue Mojenau armocdepnl. Cucrema ypaBHeHuii
rUAPOTEPMOANHAMIKYI 6ap OKIMHHOM aTMOC(hephI

Kasurugpocratndeckie U HEruAPOCTATHYECKHAE MOJIENN aTMOC(EpHI
KpynHomacitabHble THIPOJUHAMUYECKHE MOJIEN aTMOC(hEpBI.
MesomMacmTabHble MOJEN aTMOC(EPHI.

Crpykrypa nporHoctuueckoii cucrembl WRF-NMM.

OCHOBHOH NPaKTHYECKOH 1IEJIBbI0 TII00aIBHOTO THAPOAMHAMIYECKOTO IPOrHO3a MOTOABI SIBJISIETCS MOJTyYeHre pacyeTHOH
nH(pOPMAIIMH O Pa3BUTUH aTMOC(EPHBIX MPOLIECCOB HaJ KPYIMHBIMUA TEPPUTOPHUSAMH (TIOJTyLIapreM) Ha HECKOJIBKO CyTOK
BIIepe] 1JIs1 JaJTbHEHIIeH CHHONTHYECKOU M CTAaTUCTHYECKOW MHTeprpeTanyi. IIoMrmMo 3Toro, ¢ yCHenHsIM pa3BUTHEM
MEe30MacIITaOHOTO MOJEIUPOBAHHMS, ITI00AIbHBIN YMCIICHHBIN IPOrHO3 CTA MOCTABLIMKOM I'PaHUYHBIX YCIOBUH Ul MOJENeH ¢
6oJ1ee BBICOKOW MTPOCTPAHCTBEHHON JeTaIu3alyei 0 OrpaHuYeHHbIM TEPPUTOPHSIM, BBIPAOATHIBAIOIIMX MPOTHO3bI HA MEHBLINE
cpoku. I'noGanbHble MOZIENH SBJISIOTCS IPOTHOCTUYECKUMU OJIOKAMH TI00aJIbHBIX CHCTEM YCBOCHUS JaHHbBIX
METEOPOJIOTUUECKUX HAOIOACHUI, HEOOXOAMMBIX IJIsI BBIPAOOTKH MOJIEH NIEPBOTO MPUOIIMKEHHUS IJIS STUX CHCTEM.
ITporHocTryeckas MH(pOPMALMs Ha HIDKHEH IpaHuIe aTMOChephl ABJIAETCS HEOOXO0UMOM COCTABIISAIONIEH AJIsI Oy YeHHSI
uH(pOpMaIUK T CUCTEM MIPOrHO3a M aHAJIM3a JeATeIbHOTO CJIosl okeaHa. Takum oOpa3oM, (PyHKIMOHUPOBAHKE U pPa3BUTHE
IJ100aJIbHBIX YHCJICHHBIX MOJIEJIEH SIBJISIETCS 32JI0TOM YCIIEHIHOTO (PDYHKLIMOHMPOBAHHUS BCETO TEXHOJIOTHUYESCKOTro KOMILIEKCa
YHCJIEHHOTO POrHO3MPOBAHMSI KPYITHBIX TPOrHOCTUYECKHUX LIEHTPOB.

CucreMa ypaBHEHUIA TUIPOTEPMOIMHAMUKY OapOKJIMHHON aTMochepbl

Vyer ycJioBuUs HCFI/I,IlpOCTaTI/I‘{HOCTI/I(HaIII/I‘II/Ie BEPTUKAJIBHBIX yCKOpCHI/Iﬁ B YPABHCHUU ABUKCHUS IS BepTHKaHbHOﬁ CKOpOCTH
w)

Kak n3BectHo, eme B 1904 r. B.BrepkHec ykasai, 4To i ONMCAaHKUs aTMOC(EPHBIX MPOLIECCOB MOXKHO UCIIOIB30BaTh CUCTEMY
7 ypaBHEHUH TMIPOTEPMOIMHAMUKY C 7 HEU3BECTHBIMU:
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- 3aKOH COXPaHEHUsI TPEXMEPHOr0 MOMEHTa (3 CKaJIIpHBIX YPaBHEHUSI IBHKCHUS);

- 3aKOH COXPaHEHHsI MacChl CyXOro BO3yXa;

- YpaBHEHHUE COCTOSTHUS UACATLHOTO ra3a;

- 3aKOH COXpaHEeHHUs SHEPTHH;

- YpaBHEHUS JIIsl COXpaHEHUsI BIAXKHOCTU BO BCex ee ha3ax.

Sra cucTeMa ypaBHEHUI COIEPKUT B KAUeCTBE CBOETO PEIIEHHS He TOJIBKO MeIJIEHHbIe CHHONTUIEeCKHUE ITPOIeCCHl, HO U
OBICTpBIE IPABUTAIIMOHHbIE U 3BYKOBbIE BOJIHBL. [109TOMY COOTBETCTBYIOIIAs KOHEUHO-PA3HOCTHAS CXeMa TpedyeT Wilu
HeOOJIBILOrO IIara Mo BpeMeH! WM UCKJTIOUSHUS 3TUX BOJIH.

Tema 2. Tema 2. Onucanne yncjeHHoil cxeMmbl Moae i WRF. UcnoJib30BaHNe BJI0KEHHBIX CETOK.
Onucanue yucieHHou cxeMbl moaen WRE.

[Nony4eHne BCrioMoraTeIbHBIX W IPOMEXKYTOUHBIX TOJIeH C UCTIONh30BAHUEM SIBHBIX CXEM.

Pacqu OKOHYATEJIbHBIX HOJ'[eﬁ C UCIIOJIb3OBAHHUEM HESBHBIX CXEM.

Hcnonp30BaHUE BIOKEHHBIX CETOK.

Pacuets B Monieniu ARW npousBoasATcs B mapajiesienurne/ie, OCHOBaHUE KOTOPOro Kacaercsl chepruueckoi 3emiiu, a ocu
AEKAPTOBBIX KOOPAWHAT B TOYKE KaCaHUA OPUEHTHUPOBAHBI IO MEpUAUAaHy U KPpYyry IUPOTHI. Pacuernl MOT'YT [IPOU3BOJUTHCA Ha
CEpUM BJIOKECHHBIX CETOK. Bnoxenus MOT'YT BBIITIOJHATHCA TOJBKO B FOpI/I3OHTaﬂbH0ﬁ TIOCKOCTH, TO9TOMY 110 BEPTU- KAJIU
00J1acTh pacyeToB JOJKHA ObITh OIMHAKOBOM Ha BCEX CETKaX. BIIOKeHUs JOKHBI ObITh OPUEHTUPOBAHBI TOUYHO TaK ke, KaKk 1
MaTepHHCKas CeTKa W, HAKOHEll, [Iar KaI0W JOUYepHel CETKH JIOJKEH ObITh B LIEJIOe YKCIIO Pa3 MEHbIIe, YeM Iar
poauTenbCcKoi ceTku. MiMeeTcs Takke BOSMOKHOCTh pellieHusI 3aauM Ha TOABMKHOM ceTke. Tak ke, Kak 1 B Mogeau MMS, B
ARW wucnonp3yercs NOAXOJ C paclien- JeHHeM 0 BpeMeHU. MeIleHHbIe WM HU3KOYaCTOTHbIE MOJIbI, CBSI3aH- HbIE C
IIPOLIECCOM MepeHoca, MHTETPUPYIOTCS ¢ UCIob30BaHueM cxeMsl PyHre-KyTtTa TpeTtbero nopsiaka no spemenu (PK3), a
BBICOKOYACTOTHBIE aKyCTUYECKHUE MO/Ibl, CBA3AHHBIE C IIPOLIECCOM aJallTallii roJsien AaBJi€- HUA U CKOPOCTH, UHTETPUPYIOTCA C
MEHBIINUM IIaromM 1o Bp€EMEHU 1JIA COXPaHECHUA BBIYMCIIUTEJILHOM yCTOI;'I‘{I/IBOCTI/I. I/IHTCFpI/IpOBaHI/IC C paCHICIIJIEHUEM T10
BpPEMEHH aHaJIOTMYHO TpeyiokeHHOoMY B padote Kiemna u Bunbxenbmcona [35]. Cxema PK3 ¢ paciuernsieHrem 1o BpeMeHu
orrcana B o01eM Buze B padore Bukepa nu Ckamapoxa. B ARW ona MmoguduipoBaHa MpuMEHHUTENBHO K 3Ta- KOOPIWHATE U
MOTOKOBOM (hopMe ypaBHEHHI, a TAKKE C YIETOM 3aIUCH MEPEMEHHBIX B (hopMe BO3MYILEHUH 1S aKyCTHYECKOr0 KOMIIOHEHTa
IIpy paclICIJICHUHN 110 BpEMEHU. I/IHTCFpI/IpOBaHI/Ie aKyCTH‘{eCKOﬁ MO/Ibl CACTAHO B BUAC KOPPEKIIUU K MHTEIPUPOBAHUIO
metogoM Pynre-Kyrra. [Tpouienypa nnrerpupoBanus Ha MajioM (?akyctuueckom?) Hiare ro Bpe- MeHH JOBOJILHO MOIPOOHO
u3noxeHa B padorax Knemmna u np., Bu- kepa u Ckamapoxa u Ckamapoxa u ap.. [yt pocTpaHCTBEHHOM JIMCKPETU3aN
ucrnosnb3yercs cetka C no knaccupukanuy Apakassbl.

Tema 3. Tema 3. [IapameTpu3anum moaceToYHol TypoyseHTHOcTH. IlapamMeTpusanmmu MUKP o hu3HIe CKIX
npoueccon. Pacuet paananiioHHbIX NOTOKOB, BKJIOYasi JVIMHHOBOJHOBYIO H KOPOTKOBOJHOBYIO PaaHaliio
[Napamerpusanuu moaceTouHor TypOyaeHTHOCTH B Mojelisix WRF-ARW u WRF-NMM.

Pacuer koa(ppuirieHToB TYpOYIEeHTHOrO0 0OMeHa.

3agaHue MOCTOSTHHBIX 3HAYEHUH KO3((DUITMEHTOB TOPH30HTATEHOTO U BEPTUKAJIBHOTO OOMEHa.

PacyeT ropu3oHTaIbHOI TypOYJIEHTHOCTH 10 TOPH30HTAIBHON Ae(hOpMaLIIK C HCTIONB30BAHMEM 3aMBIKaHH IEPBOTro MOPsAKa
o CMaroprHCKOMY.

TpeXMepﬂoe 3aMBbIKaHUE I10 CMaI‘OpI/IHCKOMy JJIs pacdeTa KOSCI)CI)I/IL[I/ICHTOB Typ6yﬂeHTHOTO oOMeHa 110 TOPU3OHTAIN 1
BEPTUKAJIN.

OnpejesneHue ko3¢ UIMEeHTOB 0OMEHa C UCTIOIb30BAHMEM TYPOYJICHTHON KMHETUYECKOM SHEPTUM.
INapamerpu3anuy MUKPO(PHU3MIECKHUX MTPOIIECCOB

ITapamerpuzanus Keccaepa.

ITapamerpuzauusa JIvusa

Mapamerpuzanmn WSM3, WSMS u WSM6

O06pa3zoBaHre 00JIAYHOrO JibJa

O06pasoBaHue cHera

OG6pazoBaHue rpaymnenei

Obpa3zoBaHue T0KI

KoHzaeHcanus BoAsIHOro napa 1 ucrapeHue 00JaqyHOCTH.

Pacyer panmualinoHHBIX TOTOKOB, BKJIIOYAs ITMHHOBOJHOBYIO ¥ KOPOTKOBOJHOBYIO PaHAIIHIO
JmHHOBoNHOBAs paauanus. Cxema RRTM. Cxema GFDL.

KopotkoBosiHoBas paguanus. Cxema dynapsa. Cxema Eta GFDL. IoroieHue 030HOM.
Iloromenre BOASHBIM MAPOM.

B mogensax ARW u NMM umeetcsi BO3MOKHOCTh BHIOpaTh 3 ajropiT™Ma it pacieTa MOTOKOB [UTMHHOBOJTHOBOH paauialiud U 3
AITOPUTMA JIIS pacyeTa KOPOTKOBOJIHOBOW pamuarmi. Huke OyayT mprUMeHSThCS COKpAIeHUs ¥ 0003HAUCHHU S aITOPUTMOB,
KOTOpBIE UCTIOJIB3YIOTCS B onrcaHusix ARW u NMM, a takke B PykoBoJCTBax Mo MX UCIIOJIb30BAHMIO.

SAEKTPOHHBH
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JuHHOBOJIHOBas paauanus. [Ipu pacyerax AJTMHHOBOJHOBOH pajvaliii MOXHO BOCIIONb30BaThes anroputMamu RRTM,
GFDL u CAM. IlepBbiii u3 HUX siBisieTcs cokpamieHreM ot Rapid Radiative Transfer Model. On 6bu1 ipeasioxex B padote
Mioyepa u ap. Bropoii siBisiercs cokpamenueM ot Geophysical Fluid Dynamics Laboratory, Tak Kak OH MpeJjiokeH B CEpUU
padot ®enca u [Baprikornda, sBisonmxcs corpyqaukamu Jlaboparopuu reodusmdeckoit rugpoauaamuku (GFDL) NOAA.
Tperuii anroput™ 6u1 paspadoran B NCAR s kimmatudeckoi Mojesu odmero nois3oBanuss CAM (Community
Atmosphere Model).

KopotkoBonHOBas paauanus. st pacyera MOTOKOB KOPOTKOBOJIHOBOH paguaryiu B Moaensix ARW u NMM npennaraercs 3
anropurma: cxema MMS ([ynbs), cxema Eta GFDL u cxema CAM NCAR. Onucanue cxembl [{ynbsi umeercst B paboTe aBTopa,
omnrcanue cxembl Eta GFDL - B pa6ote Jlanuca u XaHcena, a cxembl CAM - B pabote KosnHca u aip..

Tema 4. Tema 4. IlapameTpuzanuu norpanndnoro cjaos. Illapamerpuzanun npusemuoro cjos. [llapamerpusanun
NpoIeccoB HA IOBEPXHOCTH U B nouBe. [lapameTpu3anuu KOHBeKINT

[NapameTpu3anuy nMorpaHMYHOTO CJIOSI.

[Tapamerpuzaius MRF.

TapameTpusanms yauepcuteta Enceit (YSU)

[Ipamerpuzanusa Memnopa-Smanel-Annda (MYJ)

B monensix ARW u NMM moskeT ObITh BBIOpaHO 4 TapaMeTpr3aliiy MOrPaHIYHOTO CJIOS], AAI0IINe BEPTUKAIbHBIE
TypOyJIEHTHBIE TIOTOKH KOJMYECTBA JBIXKEHMUs, Teria 1 Biary. [lepsas 3 napamerpusanuii HaszbiBaeTcss MRF, nmockosnbky oHa
OblJIa 3aMMCTBOBaHa U3 TJI00abHON Mojienu cpeanecpouHoro mporHoza NCEP MRF (Medium Range Forecast). Bropas
napametpusaiusa umenyercss YSU (Yonsei State University B FOxHoit Kopee). Tpetbs napamerpusanus HOCUT Ha3BaHue MYJ
(Mellor-Yamada- Janjic) mo ee aBropam. YeTBepras napamerpusanus HazbiBaeTcss ACM2 (Asymmetrical Convective Model,
Bepcus 2). Hike Oyzer naHa KpaTkast MiH(pOpManus o KakJ0i U3 3THX NapaMeTpu3aryil.

[Napamerpu3anuy MpU3EeMHOTO CIIOSI.
Cxema nomo6uss MMS.

Cxema nooous Eta (umm SIHnya)
Cxema nomo6us GFS.

B mapameTpuzanyy mpru3eMHOTO CJIOSI PACCUUTHIBAIOTCS IMMOTOKY KOJIMIECTBA ABMKEHUS (WM HATIPSKEHUS T), JOCTYITHOTO
teruia H v moToku Biiaru (Wi cKpsIToro Terwia E) ¢ ucmmob30BaHMeM TeX WM MHBIX TTOJT XOJJ0B K PacdeTaM COOTBETCTBYIOIINX
koapdunmerToB oomena. [oroku t, H u E ncronp3yiorest Kak B mapaMeTpu3aIysix MOrpaHMYHOTO CIIOSI, TAK M B CXeMaxX
MTOJICTIJIAOIIEH MTOBEPXHOCTH U TIOUBHL. B HacTosiee BpeMs B mozaeissx WRF kaxgas cxema Mpu3eMHOTO CJI0sI CBsI3aHa €
OTpee/ICHHBIMHA CXeMaMHU TTOTPAaHIUYHOTO CJIOSI U C OTIpeiesIeH- HBIMH MOJEJISIMU ITOICTUJIAIONIEH TOBEPXHOCTH U TIOYBHL. B
JambHEHINeM UX TpeInoiaraeTcs cenarb yausepcanbHpMu. [1pu ormucanvu mogemn ARW u monenn NMM ykasbiBaeTcst
Pa3IMIHOE YHCIIO MOJeJIel TIPU3EMHOTO CIIOSL.

IMapameTpu3aiy NpoLeccoB Ha MIOBEPXHOCTU U B NOYBE.
[IsaTucnoitHas Moaes TepMudeckoit quddy3un

Mogens Noah

ITepenoc temnna

Ilepenoc Biaru

IIpencrasienue cHera 1 Jipja.

INapameTpu3aiy KOHBEKLIH

Cxema berrca-Munepa-SHuya

Cxema KauHa - ®purina. PopMyivpoBKa 00J1aCTh BOCXOASAIINX JIBHKEHH.
Pacuer Bo30yxnatomieit pyHKuum

DopMyIMpOBKa MOTOKA MACCHI

I'unore3a 3aMbIKaHuUA.

Monw3oBatensm mopeneit ARW u NMM npenocTaBisioTcs cieayonie BO3SMOKHOCTH: He MCIIOIb30BaTh MapaMeTpH3aiu
KOHBEKIIMK WM UCIIOJIb30BaTh creayioiue cxembl: Kanna-®puriia, Berrca-Muiiepa-Auunya, ancamo6is ['pena-JIoBenu u
I'pena 3d.

Tema 5. Tema 5. IIporso3 onacHbIX sIBJEHHI JJIS1 Pa3JHYHBIX THOB CHHONITHYECKHUX NMPOIECCOB.
ITporuo3 omacHbIX SABJIEHWI AJIs1 Pa3IMYHBIX TUIIOB CUHOIITUYECKUX MPOIIECCOB.

K onacupiM METEOPOJIOTUYECKUM SABJICHUSAM (Oﬂ) OTHOCATCA ABJICHUA IOr0bl, KOTOPbIC MHTCHCUBHOCTbIO,
MPOAOJIKUTECIILHOCTBIO 1 BPDEMEHEM BO3HUKHOBCHUA ITPEACTABJIAIOT YIPO3Y 0€e30MMacHOCTH Hmﬂeﬁ, a TaKK€ MOI'yT HAHECTU
3HAUUTEJIbHBIA yluep6 OTpacCIAAM SKOHOMUKU.

Ha ocHoBaHuM MpUBEIEHHOTO HUXKE TUIIOBOTO (TIPUMEPHOT0) MEPEYHsI ONACHBIX SBJICHUI TepPUTOPUANIbHbBIE YIIPABICHU
rusipomeTciny kOl (YIMC) cocTaBnsIOT yTOYHEHHBIHA C YY€TOM MECTHOW cliel(HKH TIepedeHb ONACHBIX SIBJICHUI 1J1s1 CBOEH
TEpPUTOPHUU OOCITYKMUBAHUSI.
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TNocnenHue necATUIIETHS IMPOKOE PACIIPOCTPAHEHHE Oy YN THAPOJMHAMIYECKIE METOIbI ITPOTHO3a IMOTObL. JJOCTUTHYTHI
3HAYMTEINILHBIE YCIIEXU B pa3paboTKe THAPOAMHAMUIECKUX MOJIeJIe ISl POTHO3a MOJIel OCHOBHBIX METEOBEIMYNH, OCOOEHHO
B cBOOOHOM atMocepe. OTHAKO YCIENTHOCTh MPOrHO3a ME30-MACIITAOHBIX U JIOKATBHBIX THIPOMETEOPOJIOTHYECKUX SIBJICHUN
C TTOMOIIBIO YUCIICHHBIX MOJIEJICH BO MHOTHX CITy4asiX OCTAeTCsI HeJJOCTATOYHO BHICOKOM. B TO ke Bpems, mocieanue
JECATUIICTUS JIAIIb HE3HAUUTEIbHOE YHCIIO HAYYHBIX HCCIICIOBAHNI ObUIO MOCBSIICHO BOMPOCAM Pa3BUTHS CHHOITHIECKOTO
aHaJIM3a U MPOTHO3a MOTOJIBl, B YACTHOCTH - KPATKOCPOYHOTO IMPOTHO3a OMACHBIX SIBJICHUH U HeOJaronpusATHBIX MOTOTHBIX
ycaoBui (aee no Tekcry - O4).

Tema 6. Tema 6. OnieHKa COBPEMEHHOT0 COCTOSIHIS MAaTEeMAaTHY€CKOT'0 MO/IeJIJUPOBaHNs B aTMocdepe ¢
HCHOJIH30BaHHEM Me30MaCIITA0HBIX HETHIPOCTATHYECKIX MO1eJe.

O11eHKa COBPEMEHHOTO COCTOSIHUSI MATEMATUUECKOTO MOJICJIMPOBAHUS B aTMOC(Epe C MCTIOIb30BAHUEM ME30MACIITA0OHBIX
HETUJIPOCTATUIECKUX MOAETEH.

Hcnonb30BaHMEe ME30MACIITAOHBIX MOJEIEH s pacyeTa nepeHoca NpuMecu B NOIrpaHUYHOM CJI0€ aTMOC(bepr.

B HaACTOALICC BPEMS B EBpOHe MCTCOCHy)K6BI Ppa3ac/iMiIMCh Ha HECKOJIBKO I'PyHIT AJI SKCIUTyaTallid U YCOBEPIICHCTBOBAHU A
OMIEPAaTUBHBIX CUCTEM Me30MacIITabHOro IMPOruHo3a norojbl:

ALADIN (Aire Limitée Adaptation dynamique Développement InterNational) - ocHOBO# SIBJISIIOTCSI pa3paOOTKU METEOCTyKObI
®panuuy; BHyTpH rpynnsl ALADIN crpansl nentpanbsHoil EBponel (ABcTpus, Benrpus, Pymbinus, CinoBakus, CrnoBeHus,
Yemickas pecnyosmka, Xopsatus) cozganu noarpymmny LACE (Limited Area modelling in Central Europe) ¢ pernoHaibHbIM
uenrtpom B Ipare [11];

COSMO (COnsortium for Small-scale MOdelling) - ocHOBO# SIBISIIOTCs pa3pabOTKu MeTeocny k0wl ['epmatuu [7,12];

HIRLAM (High Resolution Limited Area Model) ? ocHOBO# SIBJISIIOTCSI COBMECTHbIE pa3pabOTKH METEOCTY KO CKaHIMHABCKUX
cTpaH 1 Vcmanuu, py 3TOM ¢ caMoro Havaja CO3[aHus 3Toi rpynmsl PpaHLysA IPUHUMAET Y4acTHe Ha YPOBHE HayUYHBIX
paszpaborok [10, 13].

Ha ocHoBaHMM pOBEpKyM KayecTBa KPAaTKOCPOYHOT'O POrHO3MPOBAHMSI CHJIBHBIX OCaJKOB M BETPOB Y IOBEPXHOCTH 3€MJIH
mozensiMu WRF-ARW u WRF-NMM Ha marepuanax jieta 2008 r. MOXHO c(pOpMYJIMPOBaTh CI€AYIOIHE OCHOBHBIE BHIBOADI.
1. O6e Mo JOCTATOYHO XOPOIIO BOCHPOM3BOIAT ME30MACIITAOHBIE CTPYKTYPBI TEUEHHH, CBSI3aHHbIC K TTyOOKOM
KOHBEKLIMEH, HO 0OHAPYKUBAIOT OJHU U Te Xe HelocTaTKU. [lepeorieHnBaeTcst KOIMYECTBO CHIIBHBIX OCA/IKOB U 3aHMMaeMast
nMH 1Iommags. [TocnesHee BHITEKaeT KOCBEHHO M3 3aMETHOTO TPEBHIIICHNST IIPOIIEHTA JIOKHBIX TPEBOT MO OTHOLICHUIO K
MIPOLIEHTY HE ONPaBAABILIMXCS IPOrHO30B. HemooneHrBaeTcst CKOpOCcTbh CUIIbHBIX BETPOB, M HE ONPaBJaBIIAeCs MPOTHO3bI
peo0IaaloT Haj JIOKHBIMU TPEBOTAMH, T.€. 30HbI CHJIBHBIX BETPOB JOCTATOYHO YaCTO MOJIENISIMU HE BOCIIPOM3BOASATCS. 2.
[NepeuncieHHble BhIIIE HEIOCTATKH B OOJIbIIIeH cTreneHr npucyiy Monean NMM. 3. HepoctaTku mpOrHo30B 00YCIIOBJICHB, 110
KpaiHel Mepe YaCTHYHO, JOCTATOYHO IpyOol ISl pa3pelleHusI IITyOOKOi KOHBEKIMH CeTKOM (3 KM). DTO HeM30eXHO
MIPUBOJMT K CMELICHUIO YaCTOT MOJEJIbHBIX OOBEKTOB B CTOPOHY MX OoJiee HU3KMX 3HaueHuid. [lepexon Ha Gosiee MeJIKUe CeTKU
(500-1000 M) MOXET TIOBBICUTH KaYeCTBO IIPOTHO3a CHJIBHBIX OCAIKOB U BETPOB. 4. 711 aBTOMAaTH3UPOBAHHOHN OIICHKH!
Ka4yecTBa IMPOTHO30B OMACHBIX SIBJICHUH, IMEIOIMX OOJIBIIYI0 MPOCTPAHCTBEHHO-BPEMEHHYI0 H3MEHYMBOCTD, HEOOXOUMO
co3JiaHie 00bEeKTHO-OPUEHTUPOBAHHBIX METOJMK OLIEHKU YHMCJICHHBIX IPOrHO30B MOTOIBI.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJalomMUXcs Mo
JUCHUNIIHE (MO/LYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIIOIHAETCSA MO 33IaHHI0 U IPH METOAMYIEeCKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHAsA paboTa MoApa3eNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIHXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCIUILUIMHBI, TaK U POPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUI 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIVHE.

OpraHu3alys CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perilaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTePaTypOil M SIEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, IPorpaMMaM MarkucTpaTyphl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaabHOro rocyJapcTBEHHOrO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHNS BBICIIETO
nipodpeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

SAEKTPOHHBH
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6yqa101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

BMO - -
http://library.wmo.int/opac/index.php?lvl=more_results&mode=keyword&user_query=Environmental+Pollution+Monitoring+and+Reseat

Koncynbrant [Timoc (6a3za qaHHBIX) -
http://www.consultant.ru/cons/cgi/online.cgi?req=home&utm_csource=online&utm_cmedium=button

MopenupoBaHre Me30MacIITabHbIX aTMOC(EPHBIX MPOLIEccoB - - http://www.inm.ras.ru/laboratory/direct3.htm

9. MeToauuyecKne YKa3aHUA 1A 00yUaIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsI)

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu
JIEKIIUN B XO04e€ JIEKIIMOHHBIX 3aHHTHfI 1o Kypcy MCTO)JI)I MAaTEMATUYECKOro MOJACIMPOBAHUA U ITPOrHO3a

TUIPOMETEOPOJIOTMUECKHX TPOIIECCOB 00yUYaeMblii IOJKeH BECTH KOHCIIEKTHPOBaHUe YueOHOro MaTepuana.
OGpaiath BHUMaHKE Ha KaTeropuu, OpMYJIMPOBKY, PACKPHIBAIOIINE COJIEPKAHUE TEX WM UHBIX SIBIICHUN U
MPOLIECCOB, HAYYHbIE BBIBOIbI M MIPAKTUYECKHE peKoMeHaaluu. JKenateabHO OCTaBUTh B pa00YMX KOHCIIEKTAX
T0JIs1, Ha KOTOPBIX JIEJIaTh IOMETKHU U3 PEKOMEHIOBAHHOM JIUTEPATYPbI, JOMOIHSAIOIINE MaTePUaIT POCTYIIIAHHOM
JIEKIIUH, a TAKXKE MMOJUEPKUBAIOLIHE 0COOYIO BaXXHOCTh TEX WM MHBIX TEOPETUIECKHX MOJIOKEHHUI. 3arucu
JIOJIKHBI OBITh U30MPATEIbHBIMH, TIOJTHOCTHIO CJIEYET 3aIKCHIBATh TOJIBKO OMpe/esieHns. B KOHCeKTax
PEKOMEH/TIyeTCs IPUMEHSATh COKPAILIEHHUS CJIOB, YTO YCKOPSIET 3amuch. B Xo/ie u3ydeHus Kypca ocoboe 3HaYeHre
HUMEIOT PUCYHKH, CXEMBI ¥ [TO9TOMY B KOHCIIEKTE JIEKIIUKM PEKOMEHYETCsI IENIaTh BCE PUCYHKH, C/IE/IaHHbIE
MpernojiaBaTesieM Ha JOCKe, WM YKa3aHHbIe B HATJISITHOM MOCOOMH. 3aaBaTh MPENoIaBaTellio yTOUHSIIONINe
BOIPOCHI C [IEJBIO YSICHEHUS TEOPETUUECKHX TIOJIOKEHUH, PA3pEIleHUsI CIIOPHBIX CUTYAIIU.

[MpucTynas K MOArOTOBKE MO TeMe, HEOOXOANMO COOTHECTH (POPMYITUPOBKY TEMBI C ONPEEISIEMOM 1IeJbIO,
MoA00paTh HYXKHYIO JIMTEPATYPY M3 CIIUCKA OCHOBHBIX M JIOMOJTHUTEIBHBIX HCTOYHUKOB, HEOOXOQUMYIO JIIsI
3ansaTHid. Hy:kHO BHMMaTeibHO TipounTath CoiepiKaHue TeMbl, KOTOPOE BKJIIOYAET OCHOBHBIE TEOPETHYECKHUE
MOHSATHS, OCO3HAHKE U MIOHUMAaHKE KOTOPBIX HEOOXOUMO B XOJI€ 3aHSATHsI YACHUTD, BCE JIU CJIOBA MOHSTHBI,
Kakue TpeOyIoT JOTMOIHUTEIbHBIX PA3bsICHEHUI 1 KOMMeHTapreB. EC/ii Takue UMEIOTCs, HY KHO OOpPaTUTHCS 3a
pa3bsICHEHHEM K MPEno/IaBaTesio B Hayase 3aHATHSI.

IMPaKTUYIECKUE
3aHATHA

IMpoxoskaeHne BCEro LUKJIA MPAKTHIECKIX 3aHSITHI SIBIISCTCS O0S3aTEIbHBIM IS IOy YeHHs JOIyCKa CTyCHTa
K 3a4eTy. B ciydae mportycka 3aHATHI MPOIYIIEHHOE 3aHSTHE MOUICKHUT 0TpaboTKe. B X0o1e mpakTHyeckux
3aHATUI CTYIEHT 110/ PYKOBOICTBOM IIPEMOAABATE/S BBIIOJIHSET KOMILUIEKC MPAKTHIECKUX 3aJaHui,
MO3BOJISIIOIINX 3aKPEUTh JICKIIHOHHBIN MAaTEPHAI [0 H3y4aeMOi TeMe, HAyIUThCS BHITOIHSTh HAOIOACHHSI, UX
KaMepaJibHyI0 00paboTKY, CTATUCTUYECKYI0 00pabOTKY MOIYUYEHHBIX JAHHBIX, HAYYUThCSI paboTaTh C
METOIUKAMH, PyKOBOASAIIMMH JOKYMEHTaMH, HH(OPMALMEH PAa3IMIHOTO YPOBHSL

B x0/1¢ NOArOTOBKM K MPAKTUYECKUM 3aHATUSAM M3y9IUTh OCHOBHYIO JIATEPATYPY, O3HAKOMUTHCSI C
JOTIOJTHATEIBHOM JIMTEPATyPOil, HOBBIMH ITyOJIMKALMSAMY B IEPUOIMIECKUX M3AaHusX. [Ipr 9TOM ydecTb
PEKOMEHIALMHY NpeNoJaBaTess u TpeOoBaHus yueOHO! mporpaMmsl. J{opabaThiBaTh CBOM KOHCIEKT JICKLIMH,
Jeniasi B HEM COOTBETCTBYIOIIME 3AIMCH U3 JIUTEPATYPBI, PEKOMEHIOBAHHOM MPEMOaBaTe IeM | MPeLyCMOTPEHHOM
y4eOHOI IporpamMmoii. B mporecce NOAroTOBKH K 3aHATHSAM PEKOMEH/YETCS B3aMMHOE O0CYKICHHE MaTeprala,
BO BpPEMsI KOTOPOTO 3aKPEIUISIOTCs 3HAHMS, A TAKKE IPUOOPETACTCS MPAKTHKA B M3JIOKCHUH U PA3bSICHEHNN
MOJTyYeHHbIX 3HaHui. [Ipi HeOOXOQUMOCTH ClleyeT 0OpalaThesi 3a KOHCYIBTALIMEH K MPEeNoAaBaTeIio, Py STOM,
HEOOXOAMMO XOPOLIO MPOAYMATh BOIPOCHL, KOTOPbIE TPEOYIOT pa3bsICHEHHSL.

3aKaHYMBATh MOATOTOBKY CJIEAYET COCTABJICHHEM ILUIAHA TI0 M3y9IaeMOMy Matepuany (BOmpocy). ITO MO3BOJISIET
COCTaBUTh KOHLEHTPHPOBAHHOE, CKATOE MPEICTABICHUE 10 U3YYaeMBbIM BOIIPOCAM.

Teopetryeckas YacTh pabOTHI BBIIOJIHSECTCS 110 YCTAHOBICHHBIM TEMaM C MCIOJIb30BAHUEM [TPAKTHIECKUX
MarepuanoB. K ka0l TeMe peKOMEHIyeTCsl IPUMEPHBIN epeyueHb y3JI0BBX BOIPOCOB, CIIUCOK HEOOXOANMOM
JMTepaTypsl. 3naras BOIPOCH TEMBI, CIIEIyeT CTPOro MPUACPKUBATHCS IUTaHa. [1py BBHITOIHEHUH IPAKTUYECKOM
paboTs HEOOXOAMMO MOATOTOBHUTH U 00PabOTATh KCXOIHBINA MATEPHAIT; CIIeqysl PEKOMEH/IALMSIM 10 BBIIOJIHEHUIO
paboTBI IPOBECTH HEOOXOAMUMBIE MIPOLIEAYPHI U PACUETHI; TPOAHATU3MPOBATD MTOIYYCHHBIE PE3YIbTATH U
COCTaBUTh OKOHYATEbHBII OTYET.

Crpannna 9 u3 13.
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"T'uppomereoposiorus’.
Bujg paéor MeToanuyeckue peKOMeHIalu
CaMOCTOsI- K opranmsanuy caMmocTosTeIbHON paboThl, Ha KOTOPYIO OTBOAUTCS 3HAUUTEIBHOE KOJIMYECTBO YacOB, OCOOEHHO

TeJbHas padoTa

TI0 CPAaBHEHUIO C ayAUTOPHOM, HYKHO TMOJXOAUTb C 0COOON OTBETCTBEHHOCTHI0. BHeayutopaass CPC npoBoauTcs
6e3 HerocpeJCTBEHHOTO KOHTPOJISI CO CTOPOHHI TIPETIoAaBateis 1, CJeA0BaTebHO, TpeOyeT TIaTeIbHO’
noaroroBku. Opranuzauust CPC o aucuuuimae oTpaxaercst B y4eOHOH ITporpaMMe; KOHKPETHBIE BU/IBI paOOThI
0003HaYeHbI B TEMATHYECKOM IIJTAaHUPOBAHHH.

BrinosiHeHne caMOCTOSTENBHOM pabOTHI TOMOXKET CTYIEHTaM B YCBOSHHH IIPOrPaMMHOTO MaTepuaia v B
YCHEIHOM MPOBEIEHUN KOHTPOJIBHBIX MEPOIPUSATHIL.

3anucy MeT NepBOCTENIEHHOE 3HAUYSHUE [JIs1 CAMOCTOSITEIbHOM paboTh! cTyjeHToB. OHU MOMOTaOT HOHSTh
MOCTPOEHHNE U3yYaeMOro MaTepraa, BbIEIUTh OCHOBHBIE MOJIOKEHUS, IPOCIIEIUTD UX JIOTUKY U TEM CaMbIM
MIPOHUKHYTh B TBOPYECKYIO JIJAOOpaToOpHIo aBTopa. BesieHne 3anmceli cnocoOCTBYET NMpeBPaIeHNI0 YTEHHS B
AKTHBHBIN MpoOLIecC, MOOMIIM3YET, HapsIAy CO 3PUTENILHON U MOTOPHYIO aMsTh. Clie/lyeT IIOMHUTb: Y CTyJEHTa,
CHCTEMaTHYECKH Be/lyIIIero 3alicH, CO3aeTCsl CBOW MHIMBUAYAIbHBIN (POHI] MOACOOHBIX MaTEPUAJIOB IS
OBICTPOTO MOBTOPEHHSI IPOYUTAHHOTO, JJIs1 MOOMIM3ALIMM HAKOTUIEHHBIX 3HaHWH. OCOOEHHO BaKHBI U TIOJIE3HBI
3aIMCH TOT/IA, KOT/la B HUX HaXOJST OTPaKeHUE MBICIIH, BOHHUKIIKE IIPU CAMOCTOSATENHHON padoTe.

N3yuenne mucuumiavHel MeTobl MaTEMaTHUECKOro MOJEIMPOBAHUS U IPOTHO3a THIPOMETEOPOIOTHYECKUX
TIPOIIECCOB MPeyCMaTPUBAET MPOBE/ICHIE CHCTeMaTHIeCKoi camocTositesibHOi padotel (CPC) cryneHTamu,
CBSI3aHHOM C MPOPabOTKON KOHCIIEKTOB JIEKIHH;

W3y4eHHEM OCHOBHBIX U JOMOJHUTEJIbHBIX BOIIPOCOB U3 NEpeUHsl PEKOMEHJOBaHHOW OCHOBHOH U
JONOJTHUTEJIBHOM JINTEPATyPHl;

3aBEPILEHMEM BHIIOJHEHNS MPAKTUYECKUX 3aaHUI HAYaThIX B Ay JUTOPUU U aHAJTU30M TOJTyUYEHHBIX
PEe3y/IbTaTOB;

COCTaBJIeHHEM 1 0(bOPMIIEHUEM OTUETOB;

TIOATOTOBKOM K KOHTPOJIbHBIM paboTaM, 3a4eTy WUIIM 9K3aMEHY;

MPOpPabOTKOM y4EOHBIX BOIIPOCOB IJIs1 CAMOKOHTPOJIS.

OcHnoBHoi1 nensio opranuzanuu CPC gBigeTcs cucteMaTu3alus U 3aKpeIvieHne 3HaHUi, TIOTy4YeHHBIX UMY Ha
JIEKIUSIX, Pa3BUTHE HABBIKOB CAMOCTOSITEIbHOTO MOUCKA HYXKHBIX JIMTEPATYPHBIX UICTOYHUKOB.

[Ipu nmoaroroeke k CPC B nepBylo oyepenpb, HEOOXOUMO 0OPATUTHCS K KYPCY JIEKLIMIA TI0 JAaHHOMY BOIIPOCY U
OCHOBHBIM y4E€OHBIM NIOCOOMSIM, YTOOBI HAWTH ITyTH AJIs1 ITOC/IeyoIeld paboThl, OOHOBUTH UMEIOIINECS Y
CTyJeHTa 3HaHUS.

B xone CPC cryneHTHl 3aKperuisioT TEOPETHUECKHE OCHOBBI AUCLUITIMHBI, TPUOOPETAIOT HABBIKYM MOMCKA
JIONIOJTHUTEJIHON Hay4YHOU MH(OpMALIMK, OBJIaJEBAIOT HABBIKAMU aHAJIN3A.

CamocrosiTenbHas padoTa ¢ yueOHbIMHI OCOOMSAMY, HAyYHOH M METOAMIECKOH JIMTEpaTypoy SIBJISIETCSl Hanboiee
3(peKTUBHBIM METOJJOM MOJIyYEeHUS OCHOBHBIX U JJOMOJHUTEJbHBIX 3HAHUH N0 AUCLUAIUIMHE, aKTUBU3UPYET
TIpoLiEcC OBJIAJEHHs HayuHOI MH(pOpMaliel, criocoOCTByeT OoJiee TITyOOKOMY YCBOSHHIO M3y4aeMoro Marepuara.
CPC npennonaraer Takxe oOpalieHue CTyJEHTOB K CJIOBapsIM, CIIPABOYHMKAM, SHIMKJIoNe UM 1 MHTepHeT
pecypcam, 4To TakKe CIIOCOOCTBYET TIOHUMAHUIO Y 3aKPETUICHHUIO IIPOMIEHHOrO MaTepraa.

9K3aMCH

DK3aMeH NpegycMaTpyuBaeT CIeIyOIyIO Ieb:

OLICHUTh 3HAHMS CTY/IEHTA MO MPEAMETY, UX IPOYHOCTb, Pa3BUTHE TBOPYECKOTO MBIIIUICHUS.

MIPHOOPETEHHBIE HABBIKK CAMOCTOSATEILHON paOO0Thl, YMEHNE CHHTE3UPOBATD ITOTyYEHHBIE 3HAHUS 1 TPUMEHSITh
MX T1a IPaKTHKe U T.1. KypcoBble 9K3aMeHsl 110 BCEll AUCUMITIMHE WM €€ YaCTH UMEIOT LieJb OLIEHUTh
TEOpPEeTUYECKUE 3HAHUS CTYIEHTA, €r0 CIIOCOOHOCTh K TBOPYECKOMY MBILIJIEHUIO, TIPHOOPETEHHBIE UM HABBIKH
CaMOCTOSITEJILHOI pabOTHl, yMEHHE CHHTE3UPOBATh MOJTyYeHHbIE 3HAHHS U IPUMEHSTD MX K PEIICHHIO
MPAaKTHYECKUX 3a]a4.

I'oToBHTHCS K 9K3aMeHaM HEOOXOAMMO B TEUEHHE BCEro YUeOHOr0 BPEMEHH, T.€. C IEPBOroO JHS OYEPeJHOTO
cemecTpa: Bcst paboTa CTyAeHTa Ha JIEKLHSX, TPAKTUYECKUX 3aHATHIX, KOHCYJIbTALMSX, a TAKKE HATIMCAHUE
pedepaToB U BHIIOJHEHNE KOHTPOJIBHBIX pa0oT U T.II. - 9TO M €CTh JTAIlbl IOArOTOBKH CTYIEHTA K 3a4eTaM U
9K3aMEHaM.

INoxaroToBka K ceccuu 10KHA OBITh Halle/IieHa He CTOJIBKO Ha MPUOOpETEeHNe HOBBIX 3HAHUH, CKOJIBKO Ha
3aKpervIeHre paHee N3yUYeHHOro MaTeprana 1 ero rmopropenre. CymMmy MOJTydYeHHBIX 3HAHUN CTYJIEHTY nepeq
ceccreil Halo pa3yMHO 000OIIMT, IPUBECTH B CHCTEMY, 3aKPENUTh U aMSATH, JUISl Yero eMy Hajlo MCIIOJb30BaTh
y4eOHHKH, JIEKIIMH, KOHCYJIbTALMK, KYPCOBBIe PabOTHI, pedepaThl H T.11., @ TAKXKE METOANYECKHE TOCOOHS 1
Pa3JIMYHOTO pofia pPyKOBOJCTBA.

IoBTOpeHre HeoOXOOUMO MTPOU3BOIUTD IT0 Pa3ziesiaM, TEMaM.

DK3aMeH NpoBOAKUTCA 110 OuitetaM. [IpuMepHbIi epedeHb BOIIPOCOB MPUBOAUTCS B paboyeil mporpaMme.
ITomMHMO TEOpeTHYEeCKUX BOITPOCOB OMJIET Ha IK3aMeHe MOXET BKIIOUYaTh B ceOsI IPAKTHUYECKYIO CUTYaIHIo,
KOTOPYIO CTYIEHT JJOJDKEeH OyIeT pa3pelluTh Py OTBETe Ha OHJIeT.

Crpanyna 10 u3 13.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TCXHI/I‘ICCKOC O6CCH€LIGHI/I€ 06paSOBaT€J’[bHOFO HpOHCCCﬁ 110 JUCHUITJINHE (MO,HyJ'IIO) BKJIIOYACT B 066}1 CJ'I6,HyIOIIII/I€
KOMITIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.
MynabTuMeauiiHas Ay AUTOPUSL.
KommnbloTepHbIi KJtacc.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BoCHpHATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3[J0POBBSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe ITPOrPaMMHBIX CPE/ICTB, 00SCIIEYNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB M yMEHHH, (DOPMHUPYEMBbIX
JWCUMTUTMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa60T},1 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/Iﬁ C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM l'IpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKYM 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanussMu PI'OC BO u yyeOHBIM 1u1aHoM 1o Harpasienuio 05.03.04
"T'uppomereoposnorus” u npodumo noarotoBku "MHpopMaloHHas METEOPOJIOrHs: aHAJIU3 U MIPOTHO3 OMACHBIX SIBJICHUN .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

B1.B./]B.04.02 Memoovt mamemamuueckozo MoO0eAuposanus u
NPOZHO3A ZUOPOMEMEOPONOZUMECKUX NPOUECCO8

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noarorosku:_05.03.04 - 'mapomereopoiorus

HpO(l)I/IJ'H) IOATrOTOBKM: HHQ)OQM&QHOHH&H METEOPOJIOIrUA: aHAJIN3 Y MPOTHO3 ONACHBIX SABJICHUI

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHus1 mo oOpa3oBaTesibHOMN nporpamme: 2021

OcHoBHas JuTepartypa:

1. Memankun B.IT. OcHOBB HH(OpMaTH3aIMU U MATEMAaTHYECKOTO MOJEIMPOBAHMS SKOJOTMUECKHX CUCTEM: yueOHOe ITocoone
/ B.II. Memankus, O.B. Byrycos, A.I'. 'Hayk. - MockBa: UTHDPPA-M, 2020. - 357 c. - (Beiciiee o6pazoBanue). - ISBN
978-5-16-009747-3. - Tekct: anexktponnsii. - URL: https://znanium.com/catalog/product/1111403 (gata obpatieHus:
09.11.2020). - Pexxum noctyna: 1o rnoanmcke.

2. TTunogen I'.1. Meteopousiorusi u kiumarosorus: yueoHoe nocodue / I'.W. IMunosen. - Mocksa: HULL Uudpa-M; MuHck:
Hog. 3nanue, 2013. - 399 c.: un. - (Beiciee o6pazoBanue: bakanaspuar). ISBN 978-5-16-006463-5. - Tekcr: 31eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/391608 (aata obparuenus: 09.11.2020). - Pexum gocrymna: no noimucke.

3. fAcoBee M.I". MeToauka re03KOIOTHUECKUX HccenoBanuii: yaeoHoe mocodue / ML.I'. fcorees, H.JI. Ctpexa, H.C.
[lesnopa. - Munck: HoBoe 3nanue; Mockea: UHOPA-M, 2019. - 292 c. - (Beiciiee oOpa3oBanue: bakanaspuar). - ISBN
978-5-16-100745-7. - Tekcr: anexkrponnsii. - URL: https://znanium.com/catalog/product/1013448 (nara obpatieHus:
09.11.2020). - Pexxum noctyna: o rnoamnucke.

JonoaHuTeJbHAs JUTEparypa:
1. Xpucrodoposa H.K. OcHOBbI 3K0JI0THHI: y4eOHUK. - 3-€ u3f., nom. / H. K. Xpucrodoposa. - Mocksa: Maructp: UHOPAM,
2018. - 640 c. (Bricee oopaszoBanue: bakanaspuar). - ISBN 978-5-9776-0272-3. - Tekcr: anektponHsiid. - URL:
https://znanium.com/catalog/product/920553 (nara o6pamenus: 09.11.2020). - Pexxum goctyna: o noanmcke.
2. Kamuava H.A. Jlunamuueckast mereopodtorusi: yuebHoe nocooue / H.A. Kamnun - Ilepmb: U3patenscto [lepmckoro
yHuBepcureta, 2009. - 260 c. (PoHa kadeapsl METEOPOIOTHH, KIUMATOJIOTUU U IKOJIOTUN aTMOC(eEpB 25 3K3.).
3. Yukypos H. I'. MopenipoBaHue cucteM U mpotieccoB: yueOHoe nocodue / H.I'. Yukypos. - Mocksa: U1 PUOP: HULL
Undpa-M, 2019. - 398 c.- (Beiciree o6pazoBanue: bakanaspuar). - ISBN 978-5-16-106942-4. - Tekcr: sanekrpoHssiid. - URL:
https://znanium.com/catalog/product/1010810 (nara obpammenus: 09.11.2020). - Pexxum goctyna: no noanmcke.
4. dpymkuna H.I'. HTeneK Tya bHbIi aHaIM3 BpeMEeHHBIX psigoB: yyeOHoe nocodue / H.I'. SIpymikuna, T.B. Adanacbea,
N.T". [lepdubena. - Mocksa: U] '@OPYM'": UHOPA-M, 2018. - 160 c. - (Boiciiee odpazosanue). - ISBN
978-5-8199-0496-1. - Tekcr: anexkrponnsii. - URL: https://znanium.com/catalog/product/926770 (gata oOparieHus:
09.11.2020). - Pexxum goctyna: 1o MOIIKCKE.
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ITporpamma guciuIuiuHb "MeTopl MaTEMaTUYECKOTO MOZIEIUPOBAHKS U IPOTHO3a ITMAPOMETeopoJiornyeckux mpoueccos”; 05.03.04
"T'uppomereoposiorus’.

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

B1.B./]B.04.02 Memoovt mamemamuueckozo MoO0eAuposanus u
NPO2HO3A 2UOPOMEMEOPON0UUECKUX NPOUECCO8

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noarorosku:_05.03.04 - 'mapomereopoiorus

HpO(l)I/IJ'H) IOATOTOBKM: HHQ)OQM&QHOHH&H METEOPOJIOIrUA: AHAIN3 YU MPOTrHO3 ONACHBIX SABJICHUI

KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havasa 00yueHus1 o oopa3oBaTesibHON nporpamme: 2021

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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