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ABSTRACT

Master's program 05.04.05 Applied Hydrometeorology

Study profile “Physical Oceanology”

Course title: Mathematics in Hydrometeorology

Basic part of Block, 6 credits

Instructor: Kilmatov T.R.

At the beginning of the course a student should be able to: knowledge
students learned in school, and in the course "mathematics".

Learning outcomes:

Main professional competent Nel « Possession of basic knowledge in
fundamental areas of mathematics, to the extent necessary for the possession of
mathematical apparatus in Hydrometeorology, for data processing and analysis,
forecasting hydrometeorological characteristics»

Professional competent Ne6 “Possession of theoretical knowledge in the field
of protection of atmosphere and hydrosphere (waters of land and World ocean),
bases of management in sphere of use of climate, water and fisheries resources and
skills of planning and organization of field and office works”

Course description: The aim of the course "Mathematics in

Hydrometeorology" is formation at students of basic knowledge in practical

skills of application of mathematics and mathematical models in hydrology

and meteorology.

Tasks

* The development of theoretical mathematical methods with examples from
Hydrometeorology;

* The practical development and construction of quantitative hydro-
meteorological models;

* Acquisition and application of mathematical skills and techniques;

Main course literature:
. Mathematics, computer, weather forecast and other scenarios of mathematical
physics / V. A. Gordin/ Moscow : Fizmatlit , 2010. 733 S.
Mathematical modeling in hydrology : textbook for high schools / Yu. b.
Vinogradov, T. A. Vinogradova. Moscow : Akademiya , 2010/ 298 S.
. Demidovich B. P., Kudryavtsev V. A. Brief course of higher mathematics.
Moscow. Artel. AST. 2007. 640.
4. Wentzel E. S. probability Theory. Moscow. AST. 2012. 640.
Form of final knowledge control: Credit
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AHHOTAUMSA THCHHILIMHBI
AHHOTaMA K padoyeil mporpaMMe JMCHHMIIJIMHBI

«MaTreMaTHKa B THAPOMETEOPOJIOT MDY

Pabouass mporpamma jucnumiuHbel «MaTemMatuka B THIPOMETEOPOIOTHM»
pa3paboTtaHa sl CTyJIeHTOB | Kypca MaructpaTypbl no HampasieHuto 05.04.05
«I[Ipuknagnas I'mapomereoponorusi», mnpopuinb «Pu3nyueckas OKEaHOJOTUs», B
cootBercTBUU ¢ PI'OC BO no nanHOMy HampasieHHo. JJMCIMIUIMHA BXOAUT B 0a30BYIO
yacTh 0s1oka 1 «{uCIuIIuHbl (MOYIIN)» U SIBIISETCS 00s3aTENBHOM 711 00yUYEHUSI.

OO61mas Tpy10€eMKOCTh OCBOEHHUS TUCUUIUIMHBI COCTABISIET 6 3aU€THBIX €IMHUIIBI
(216 4). YyeOHBIM IUTAHOM MIPEAYCMOTPEHBI JIEKIIMOHHBIE 3aHATUsA (18 4.), mpakTHUecKue
3aHsATUA (72 4acoB), camocTosATeNbHas pabora maructpa ( 72 4.), KypcoBas pabota (72
4.). Jucuunnuna peanusyercs Ha 1 kypce B 1 cemecTpe.

N3ywyaemass nucuuruiiHa (GOpMHUPYET OCHOBHBIE 3HaHMS CIIELUAINCTa B 00JacTu
MaTemaTuke. MaTemaTuka sBIseTCS OAHOW M3 (YHIAMEHTAJIbHBIX IJUCIHUIUIMH IPU
MOJIFOTOBKE CIELIUAIUCTOB B (PU3NYECKON OKEaHOJIOTUH.

Kypc «MaremaTtuka B THAPOMETEOPOJOTMU» OCHOBAH HAa YPOBHE MOJTOTOBKU
0akayiaBpa M MPEenoJaeTcssi MarucTpaMm MEpBOro Kypca M BKIIOYAET pa3fenbl JMHEHHOU
anreOpbl M CHELMAJBHBIX IJ1aB MaTeMaTHYEeCKOro aHalu3a U sBisercs 0a3oi Juis
U3YYEHMS] JPYIMX pa3ienoB  (U3MYECKOM  OKEaHOJOTHWH, a TakXke HaydHo-
UCCJIEI0BATENbCKON pabOThI U BBITTOJIHEHUS KBATU(PUKALUMOHHOW pabOTHI.

TeopeTnueckue 3HaHUS 3aKPEIUISIOTCA HA TPAKTUYECKUX 3aHITHIX.

OcHOBHbIE 3HAHUS, MpHOOpETaeMble MarucTpaMd TMpU H3YyYEHUU JaHHOU
JUCIUIUIMHBI, 3aKII0YAlOTCsS B YIIyOJEHHOM H3Y4eHHMM  MaTeMaTU4ecKOll Teopuu,
CTPOEHUU THUIPOMETEOPOJOTMUYECKIMX W OKEaHOJOTWYECKUX MOJIeJIeil, OMUCHIBAIOIINX
¢duznueckue mpoiecchl B OKeaHe, KOJIMYECTBEHHOM M KaueCTBEHHOM aHaJIM3€ MPOIECCOB,
NPOTEKAIIUX B OKeaHe (MOHMMaHUE MPUHIUIOB M CTPYKTYpbl COBPEMEHHBIX
MaTeMaTHYEeCKUX MOJiesiel JJi OMUCaHUs THIPOMETEOPOIOTMUECKHUX MPOLIECCOB).

B pesynbTare u3ydeHUs UCUMIUIMHBI MAarucTpPaHT HOJIKEH YMeThb: OIUCATh

JUHAMUYECKUE TPOLECChl B BUAEC MAaTeMaTUYeCKUX AUQPQPepeHIMaTbHbIX YpaBHEHUI B



NPUIIOKEHUH K OKEAHOJOTHH; CTPOUTH PEIICHUE JUHAMUYECKIX CHCTEM, aHATU3UPOBATH
MIOBEJICHUE PEMICHH; MPOBOANUTH COOTBETCTBYIOIINE PACUYETHl W TMPUMEHSATH TOTOBBIC
OLIGHKH JUI KOHKPETHBIX IPOIECCOB; OMHCHIBATh YPaBHEHHS W JaBaTh (PU3MUECKYIO
WHTEPOPETAIIMIO H3y4YaeMbIM SIBIICHUSIM; TPOBOIHWTH TEOPETHUECKUE paCueThl B
NPUJIOKEHAH K  OKCIIEPUMEHTAIbHBIM JaHHBIM, JaBaTh KOJUYECTBEHHYIO OLEHKY M
UHTEPIPETUPOBATh JaHHBIE HAOMIOJCHMIA; 0000maTh SKCIIEPUMEHTAIbHBIC JaHHBIC,
paboTaTh CAMOCTOSTENBHO C YYEOHON U CIIPaBOYHOU JTUTEPATYPOI.

Copep:kanne TUCIHUIUIMHBI OXBAaTBIBAET KPYT BOMPOCOB, CBS3aHHBIX C PAa3HBIMH
BUAMHA MaTeMaTHIECKHIX ypaBHEHHIA: anreOpanyecKuMu cHCTEMaMH,
Qg epeHnaTbHPIMA YPaBHEHUSIMHU, YPABHCHUSAMH MaTeMaTHIeCKONH (U3HUKH, TEOpHEH
nonsi. [loHsiTHEM ypaBHEHUI COCTOSHUS, TMHAMUYECKAMHU M (PU3UIECKUMHU TPOIIECCaMU
U WX MaTeMaTUYECKUM ommcaHueM. PaccmorpenneM GpopMambHOTO OMUCAHUS OCHOBHBIX
3aKOHOMEpHOCTEN OanaHca CHJI MU JUHAMUYECKUX M TEPMUUYECKUX IMPOLIECCOB B OKEaHe.
PaccmarpuBaroTcsi OCHOBHBIE METO/IBI pEIICHN OCHOBHBIX BHIOB YPaBHEHHUH.

JIJis yCHemHoro OCBOEHHUSI Kypca HEOOXOAWMBI 3HAHUS M YMEHHUS MaTeMaThKe,
¢u3nke, TepMOAMHAMUKE, HABBIKM M YMEHHE paboTaTh C MaTEMaTHUECKON JIUTEPATypOil,
AIIEKTPOHHBIMU 0a3aMu TaHHBIX.

Heap yueOHONU nucuuIuinHbl «MaTemaThka B THAPOMETEOPOSIOTUN» HAIpaBJIeHA
Ha (OpMHUpPOBAaHHE BBICOKOTO YPOBHS 3HAaHUM IO TMOCTPOCHUIO U  PEIICHUIO
MaTeMaTUYECKUX yPaBHEHHI, ONMCHIBAIOIINX TEPMOIMHAMUYECKHE ITPOLIECCH B OKEaHe.

3agaun:

1. YMmerp cTpouTh W pemiarh anreOpanvyeckue ypaBHEHUS] M CUCTEMbI B

IMPHUIOKCHUHU K OITMCAHHIO (I)I/I3I/ILICCKI/IX IIpOHCCCOB B OKCAHC.

2. YMeThb aHaau3upoOBaTh YypPAaBHEHUS W CTPOUTH PEIICHUS ISl OMHCAHUs
TEPMOJIMHAMUYECKHUX MTPOLECCOB B OKECAHE.

3. YMerp mpOBOIUTH COOTBETCTBYIOIIME pacyeThl W TOJIy4aTh KOHKPETHBIC
VMHKCHEPHBIE OLICHKHU B IMPHUJIOKEHUHU K H3Yy4aEMOMY IPOLIECCY.

4.  YMeTh aHaIU3UPOBAThH JIaHHbIC HAOIO/ICHUM, YMETh J1eJIaTh KOJIUYECTBEHHbBIE

OL€CHKH C UCIIOJIb30BAHHECM TEXHOJIOT UM TCOPHH IT0JIA.



5. Ymerp 0000mare  JKCHepUMEHTANbHBIE  JaHHBIE, yYMETh  paboTaTh
CaMOCTOSTENBHO € YU€OHOU U CIIPaBOYHOM JIUTEPATYPOH.

[Imanupyembie pe3yabTaThl 00Y4YEeHHSI MaruCTPOB 10 TAHHOW TUCIHILINHE (3HAHHSA,
YMEHHUS, BIIQJICHHUS), COOTHECCHHBIC C IUIAHUPYEMBIMH pPe3yJbTaTaMd OCBOCHHS
00pa30BaTeIbHON TPOTPAMMBbI, XapaKTEPU3YIOT OTambl (GOPMHUPOBAHUS CIEAYIOUIIX
KoMITeTeHITMH  (0OmeKkynbTypHbIe/  oOmenpodeccuoHaabubie/  MpodeccuoHaIbHbIE

KOMIETEHIUH (3JIEMEHTHI KOMITETEHIUH)):

Kon U dranbl GOPMUPOBAHUS KOMIIETEHIIUT
¢popmysupoBka
KOMIIeTeHIHH
OK-5 3HaeT CoBpeMeHHOE COCTOSIHHE MAaTEeMaTH4YE€CKOTO
MOJIETTUPOBaHUs (PU3MUECKUX MPOIIECCOB B OKEAHE.
CIIOCOOHOCTBIO CocTosiHHE MOJIETMPOBAHUS KIMMaTUYECKUX MOJIEIIEH.
UCIIOJIb30BaTh OcHoBHbIE HEpEIICHHbIE MPOOIEMbI U HAPABICHUS U
COBPEMEHHBIE METOJBI U CTIOCOOBI COBPEMEHHOTO HATIPABJICHHUS PELICHUSI.
TEXHOJIOTHH (B TOM YHCIE
MH(}OpPMaLIMOHHbIE) B
npodeccuoHanbHOM
JeSITeTbHOCTH
VYmeer  |PemaTh MpakTHYECKHE 33]]a9d M COCTABIIATh
PEKOMEHIAINH TI0 IPUMEHEHUIO Pe3yJIbTaTOB
Hay4HBIX UCCIICIOBAaHUM.
[IpuMeHsSTh HaBBIKU TPOTHO3HUPOBAHUS
TEPMOJIMHAMUYECKHX MPOLIECCOB K MPAKTUYECKUM
3a/1a4am.
PaccunThIBaTh M SKCIIEPUMEHTAILHO ~ CPABHHUBATH
pe3yabTaThl I HOATBEPIKICHHUS TOCTOBEPHOCTH
PE3yNbTaTOB HAYYHBIX UCCIIEIOBAHUSI.
Brnaneer |HaBplkamu TNpHIIOKEHUS] MOJEITBHBIX UCCIIEIOBAHUNA
K MPAKTUYECKUM 33]]auaM.
CnocobamMu  KOJIMYECTBEHHOTO aHaIM3a
HCCIIEyeMOro o0BEeKTa WM Ipolecca.
OcHoBaMM MPUKJIATHBIX METOJIOB B OKEAHOJIOTHH JIISI
MPAKTUYECKOTO MCITIOJIb30BaHU PE3yIbTaTOB
OK-8 3HaeT MeTobl TOCTPOEHUS U PEeLIeHHs anreOpanyecKux
CIIOCOOHOCTBIO K ypaBHEHUN. MeToApl MaTeMaTUYECKOTO aHaTN3a B
a0CTPaKTHOMY MBIIIUICHHUIO, MIPUIIOKEHNH K penieHuto nuddepeHnmanbHbIx
aHaNIn3y, CHHTE3Y ypaBHeHui. O0001IeHre U COBMECTHBIN aHAJIN3
HAOJIOICHNI ¥ MOJICIBHBIX TPOIIECCOB B OKEaHE
YMmeer  |IIpuMeHATH KOJIMUYECTBEHHBINM U KAYECTBCHHBIN aHATN3




JUTSI TIOCTPOCHUST MAaTEMAaTHYECKUX MO
¢dbuzmveckux nporeccoB. CTpOUTh MaTeMaTHYECKHE
penieHus. AHATM3UPOBATH MOJIYYCHHBIC MOICIIBHBIC
pe3yiabTaThl. CpaBHUBATh MAaTEMAaTHUYECKHE
MOJICJIbHBIC PEIICHHMSI C IAHHBIMU HAOJIIOCHUH.

Bnaneer

HaBpikaMu ~ KOJMYECTBEHHOTO aHAJIH3a PEIICHUHA
MaTeMaTHYECKUX YPaBHEHHI pabOThI PU OMUCAHUN
(U3NYECKUX MPOLIECCOB B OKEAHE.

Hasrpikamu HHTCPpHIPCTAIUN OAaHHBIX
MaAaTEMATHYCCKHUX U (1)I/I3I/I‘-I€CKI/IX METOA0B
UCCIIEIOBAaHMS PA3IMYHBIX OOBEKTOB.

OIIK-1

TOTOBHOCTBIO K
KOMMYHUKAIUA U
MIPEACTABICHUIO
pe3yJIbTaTOB B YCTHOU U
nUuchbMeHHOU (hopMax, Ha
PYCCKOM M MHOCTPAHHOM
A3bIKaX MPU PELICHUH 3a7a4
npodeCcCHOHAIbHON
JIEATETbHOCTH

3Haer

MeToapl HHTEPIPETALIMH PE3YIbTaTOB
MaTEeMaTUYeCKOr0 MOJICITUPOBAHUS U IaHHBIX
HaOIIOJICHUS JUTS TIeJIeH aHaIu3a U MPOTHO3A.
TexHoiornu, cnoco0bl 1 METOABI IIOATOTOBKH,
pedepupoBaHus U OPATBLHOTO IIPEICTABICHUS
pe3yIbTaTOB B BUJIE MPE3EHTAIIMN U JOKJIAIOB.

VYmeer

Pemarsn IMPAKTUYCCKUC 3a/la4r 1 COCTABJIATH
PEKOMEHAALUY 110 IPUMEHEHUIO Pe3yJIbTaToOB
Hay4HbIX UCCIICZIOBAaHU.

[IpuMeHATh HaBBIKM ITPOrHO3UPOBAHUS
TEPMOJIMHAMUYECKHX MPOLIECCOB K MPAKTUYECKUM
3aayam.

PaccunThIiBaTh M SKCIEPUMEHTAIBHO CPAaBHUBATb
PE3YIBTATHI AJId MOATBCPKACHUA JOCTOBCPHOCTU
Pe3yJIbTaTOB HAYYHBIX UCCIIEI0BAHUS.

0O06001matk PKcrIepruMeHTaIbHbIE JaHHbIE, pa00TaTh
CaMOCTOSITEILBHO C y4eOHOM U  CIPaBOYHOU
JINTEPATYPOil.

Bnaneer

MetoaaMu cucTeMaTU3aluy U moaoopa, neperoja u
pedepupoBaHMs JUTEPaTYpbl IO MaTeMaTHUYECKOMY
MO/IEIMPOBAHUIO THAPOMETEOPOTOTHYECKUX
IIPOLIECCOB.

dopmynupoBaTh MNPEAJIONKEHHUST 1O OpraHU3aLUN
TCOPCTUUCCKHUX U SKCIICPUMCHTAJIbHBIX pa60T.
Haxoauts HEOOX0aUMYIO SISt pabOTHI, 00001IaTh 3TY
MH(OPMALIMI0O U MPENCKa3bIBaTh BOZMOKHbBIE
IIOCJIEICTBHS CBOEH HAYYHOU AESATENbHOCTH

[1K-17

CIIOCOOHOCTBIO CTPOUTH
KOJINYECTBEHHBIE MOJIEIH
THJIPOMETEOPOIOTUIECKUX
IPOLIECCOB C
BO3MOKHOCTBIO aHAJIN3a U
IPOTHO3a
paccMaTpuUBaeMBIX
bu3nuecKkux sSBICHUN

3Haer

MeToasl MaTeMaTHIECKOr 0 MOZICIINPOBAHUS B
NPHUIIOKCHUU K THAPOMCTCOPOJIOTUH.

Metoasl peuicHud YpaBHCHUS TJIS1 KOJIMYCCTBECHHOI'O
OIIMCaHUuA (I)I/ISI/I‘-ICCKI/IX IMponeccoB B
THAPOMCTCOPOJIOTUH.

OCHOBEI MOCTPOCHUSA MATCMATUYCCKUX MoJeJIei.




VYMmeer Pemenus 3agaum ruApoMeTEOPOIOTHYECKOTO
coJiepKaHUsl U HHTEPIPETUPOBATH MTOJTYICHHBIC
perieHusl.

[IpuMeHaTh TMHAMHYECKUE MOJIETH K 3aa4aM
aHaJIM3a U MPOTHO3a.

COOTHOCHTH JAaHHBIE HAOIIOAEHMI ¢ MOIEIbHBIMHI
HCCIEAOBAaHUSAMU ISl YIYUYIICHUS U
COBEPILIEHCTBOBAHUS MOJIEIICH.

Bnaneer |[IpakThyecKMMHU HaBBIKAMH ITPOBOIUTH
COOTBETCTBYIOIINE PACYCTHI U TOTOBHUTH MPAKTUUICCKHE
PEKOMEH/TALIHH.

MeTtomamu 0000IICHHS KCIIEPUMEHTATBHBIX JaHHBIX
Y UX MIPUJIOKEHUS U1 UX YCBOCHHUS
MaTeMaTHIECKUMHU MOJIEISIMH.

HaBbikaMu UCTIOB30BaTh CIPABOYHYIO U HAYIHYIO
JUTEpaTypy, IEPEeBOANTh, pedepupoBaTh KypHAIBI
10 MaTeMaTUKEe U THIPOMETCOPOJIOTHH.

MeTtoamu onpenensaTh TCHASHIIUN | (HOpPMYITHPOBAThH
MPEIJIOKEHUST [0 OpraHu3aIuu padorT.
CnocoOHOCTBIO 00001IaTh HAYYHYIO HH(OpMALMIO U
MPEJICKa3bIBaTh BOBMOXKHBIEC MOCIICICTBUS CBOCH
JEATEILHOCTH.

Hns dbopMupoBaHUS  BBIIIEYKA3aHHBIX KOMIIETEHIIMA B  paMKaxX JUCIMIUIMHBI
«Marematuka B THUJIPOMETEOPOJIOTUM»  MPUMEHSAIOTCA  CIEIYIOLIUE  METOJIbI

aAKTUBHOTO/MUHTEPAKTUBHOTO OOYYECHHUSI: METOJ] HAYYHOU JUCKYCCHH, KPYTIIbIM CTOI.

|. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

ITEPBBII CEMECTP (J1. 18)

Paznen 1. 'mapoamnaMuveckue npomeccsl. (6 4.)
Ckansipuble, BekTOpHble moJig. JuHamuka. [IpuGnuxeHHble QOPMYIIBI
nporHo3a. Hupkynsuus. [lorok. [IpunoxxeHne KpUBOIMHENHBIX U MHOTOMEPHBIX

uHTerpanoB. I'paguent. JluBeprennus. Potop.



Pa3nen 2. YpaBHenusi MaTeMaTnuyeckoi ¢pusuxku u auddepenunanbHbie
ypaBHeHus. [Ipuiioxkenne k onucaHuio reopusnyeckux npoueccos (12 v)

Ommunrtudeckue, [lapabonnueckue, runepOOIMUECKUE TUIIBI YPABHEHUN U
nporeccel.  [Ipocreiimme nuddepeHnanbuble ypaBHEHHS - pa3eisiome
IIEPEMEHHBIE, OIHOPOJHBIC, JIMHEWHBIE IIEPBOTO M  BTOPOrO  IOPSAKOB.
JuHamuueckue rujpoMereoposiornyeckue moaenu. Ilonstue o0 ypaBHEHUsX B
YaCTHBIX MPOU3BOAHBIX. BomHOBOe ypaBHeHue. (runepbonuueckoe). [Ipunoxenne
K aKycThuke aTtMmoceppl M  OKeaHa. YpaBHEHHE  TEIIONPOBOJHOCTU
(mapabonuueckoe). Ilome  Temmeparypsl. OmnucaHue  JUHAMHYECKUX U

TEPMUYECKUX MPOLECCOB - CBA3b ¢ MU PepeHIIMATIbHBIMU YPABHEHUSMU.



CTPYKTYPA U COIEPKAHUE MMPAKTHUYECKOM YACTHU KYPCA

IpakTnyeckne 3anaTus (72 yac.)

BTOPOI CEMECTP

VYpaBHeHHs] MaTeMaTHYECKON (DU3UKHU
DIIMNTUYECKUE YPABHEHHUS
[Tapabonuyeckre ypaBHEHUS

['unepOonnueckre ypaBHEHUS.

A A o

IMunponunamudeckue npusiokeruss Y MO 1st onricanust GU3NUeCcKux

IIPOLIECCOB

6. Ilonsa. ['paguent. Potop. Bpamenue.

7. Mojenn TMHAMUYECKUX TUAPOMETEOPOTIOTHYECKUX POLECCOB.
[TocTpoenue u pemenue aAuddepeHunaIbHbIX YpaBHEHHM.

8. OObikHOBeHHBIE MU PepeHInanbubie ypaBHeHus. [[unaMudeckue MOIEIH.

9. VpaBuenue nuddy3un 1 BOITHOBOE ypaBHEHHE.

10.Psane1 Teitnopa. [Tporuosst

11. Psaapr @ypsoe.

12 I1punuunel 06pabOTKKU JaHHBIX 110 BOJTHOBBIM MPOIIECCOB.

13.MonenupoBaHie BOJHOBBIX MPOIIECCOB

14. 'apMoHMYECKHUE BOJHBI U PA3JI0KEHNE BOJIHOBBIX MPOLECCOB HA
TapMOHUYECKHUE COCTABJISIOLINE.

15.®yHKIIMYM MHOTUX MEPEMEHHBIX U YaCTHBIC POU3BOIHBIE.
['uapomeTeoposiornueckue NpuiloKeHHs

16.Cxkansproe mosie. ['uapoMeTeopoIoTuuecKue Mprul0KeHUsI

17.Bextopusbie nosist. Bpamenue. Jlueprenuus. [ 'uagpomereopoaoruueckue
MIPUIIOKECHUS

18.TTotok. Hupkynsnus. Buxps. ['uapomereoposornueckue npuaioKeHUs

19.BonHOBBIE ypaBHEHUS B MPUIIOKEHUHU K (PU3NYECKUM IpolieccaM B OKEaHe



20. Tuddy3nonnpie ypaBHEHUS MATEMATUICCKON (DPU3UKHU U TETIOBHIS
MPOIIECCHI B OKEaHe

21.Tlpubnmxenue reoctpoduueckoro cooTHomenus. [Ipudmmkenue
TUAPOCTATUKU. [ napomeTeoposaoruueckue npuioxenus. Moauduxarmu
JTUHAMUYECKOT'0 METO/a B OKEAHOJIOTHH

22.]IluddhepeHnranbHbie YpaBHEHUS C Pa3ICISIONIUMUCS IEPEMEHHBIMHU.
['uapomMeTeoponorndecKkue NpuIoKEHHs

23.IIpocThie TUHAMHYECKHUE MOJICTN

24 Jluneiinbie nuddepeHanbable ypaBHEHHS ¢ TOCTOSHHBIMU
kodpdunrentamu. Bayrpennue konebanus. Yactora bpenrta-Bsiicss.
['uapomMereoposiornyeckue NpuaoKeHUs

25.Bonna. BonroBoe ypaBHenue. Ypasaenue qud¢y3un. OyHKINNA MHOTHUX
NEPEMEHHBIX U YaCTHBIE TPOU3BOJHBIE. [ HIpOMETEOpOTIOTHYECKUE
MPUIOKEHUS

26.Psaner Teitnopa. [Ipubnmkennsie pacuetsl. [ mapoMereopoiornieckme
MPUIOKEHUS

27. Ilpunosxxenus psanoB Teiinopa ans nporuosa. [ uapoMeTeoponorndecKue
MPUIOKEHUS

28. Psanp1 @ypre. Criektp. ['uapomeTeoposiornueckue mpuiioKeHusl

29. PenieHne BOTHOBOTO ypaBHEHHsI METOI0M Dyphe.

['uapOMeTeOpOIOrnYECKUE MPUIOKEHHUS



Il.  YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

YV4yeOHO-METOTUUECKOE

obecrieueHue

CaMOCTOSITCIIbHOM

paboThI

06y‘—IaIOIHI/IXC$I o AJUCHHUIIIIMHC «MaTtemaTudecKkue MCTOJbI B IPUIOKCHHHU K

THAPOMTEOPOJIOT MY TpeacTaBieHo B [Ipunoxxenun 1 u BkiItogaer B ceos:

- HJ'IaH-I'paCI)I/IK BBITTIOJTHEHHUS CaMOCTOSTEIILHOMN pa6OTBI 10 AUCHUIIIIMHEC, B

TOM YHCJIC IIPUMCPHBIC HOPMBI BPCMCHHU Ha BBIITOJIHCHUC 110 KEDKIIOﬁ TCMC,

— XapaKTCPHUCTHUKA Sa,I[aHI/Iﬁ JJI1 CaMOCTOSITCIIbHOM pa6OTBI 06yt1a10nmxc;1 n

MCTOJUYCCKHC PCKOMCHIAIWH 110 UX BBIIIOJIHCHHIO,

— TpeboBaHUs

K npCaCTaBJICHUIO u

CaMOCTOSITEJIbHOM pa6OTBI;

0(hOpMIICHUIO

— KPUTCPHUHU OLCHKHU BBLIIIOJIHCHUA CaMOCTOSITEJIbHOM pa6OTI>I.

pEe3yNbTaTOB

KOHTPO.Ib JOCTUXKEHUSA LIEJIEH KYPCA

Ne | KonTponupyem

Koap! 1 sTansl popMupoBaHus

OneHouHble CpeacTBa

n/ b€ pa3zensl / KOMIIETEHIIU I TEKYLIUI MIPOMEXYTOUH
i TEMBI KOHTpPOJb as aTTecTalus
JUCIIATUINHBI
1 Pasgen | OK-5 3HaeT CoBpeMeHHOe
OIIK -1 COCTOSIHUE
.2 YpasHeHus cobeceoBanue
FOTOBHOCTBIO | MAaT€eMaTU4ECKOr0 (YO-1)
MaTeMaTHuecko | A€narh MOJICTTUPOBAHHMS
BBIBOJIBI U (hU3UYECKUX MPOIIECCOB
U (pU3uKH COCTaBJISATh B okeaHe. CocTosiHne
¢ Bompocsr  k
MPAKTHUYECKU | MOJEITMPOBAHHMS
e KJIMMaTHYECKUX 3a4yery
pekoMeHganu | moxaeneid. OCHOBHbBIE
H 110 HEpeIICHHbBIE MPOOIeMbI
WCIIONb30BaH | U HAINPaBJICHUS U
HIO CIOCOOBI COBPEMEHHOTO
pe3ybTaToB HaIpPaBJICHHUS PEIICHUS.

Hay4YHBIX




HUCCICO0OBAaHU

"

YMmeer
CaMOCTOSITETLHO
MIPUMEHSTh
MaTeMaTU4YeCKun
anmnapar JUId peleHus
npodeccHoHaATBHBIX
3a7a4.

IIpumensTs
KOJINYECTBCHHBIA U
Ka4eCTBEHHBIH aHATN3
JUTSE TIOCTPOCHUS
MaTeMaTHYECKIX
Mozelel (GU3NIeCKuX
nporeccoB. CTpOUTH
MaTeMaTHYeCKHe
peleHus.
AHanu3upoBaTh
IMMOJIY4YCHHBIC MOJICJILHBIC
pe3yIbTaTHI.

cobecenoBanue
(VO-1)

3amauu U3
d0OC -1

Bnaneer HaBeikamu
paboThI C MOJIEISIMU
SKOHOMHYECKOH
TUIPOMETEOPOTIOTHYEC
KOM MPUPOJIBI

Brinosinenue
CaMOCTOSITEIIbH
bIX pador 1-2

3amauu U3
dOC -1

Paznen
1-2.
JlnHamMmuyeckue

CUCTCMBI

OK-8
CIOCOOHOCTD
10 K
a0CTpaKTHOM
y
MBIINJICHUIO,
aHanm3zy,
CUHTE3Y

3naer Crioco0s!
BBIJICTICHUS
OTIPEACISIONINX
(aKTOpOB M ONMCAHHS
KOJIMYECTBEHHBIX
napaMeTpoB B 00JIacTH
OXpaHbl aTMOC(HEPHI U
rugpochepsl.
[TpuHIMTIBL
yIpaBJICHUsI
JTUHAMUYECKUMH
CHUCTEMaMH B
MPUIOKEHUH K
npoOsieMaM OXpaHbI
aTMochepsl U
ruapocdepsl. MeTompl
peleHus 3aaad,
MMEIOILUX
MPaKTUYECKHUE
MIPUIOKEHUS K
IKCIUTyaTaIun
OKpYXalolllei cpeibl.

cobecemoBanue
(YO-2).

Bonpocer  k

3a4eTy




Ymeert Pemars ITuceMeHHBIN
NPAaKTUIECKUE 331a9M U | OIPOC (I10-2)
COCTaBJIATh
pPEKOMEHIAITHH TIO
MIPUMEHEHUIO
pe3yIbTaTOB HAYIHBIX
HCCIICAOBaHUM.
[TpuMeHSATH HABBIKH
MPOTHO3UPOBAHUS
TEPMOIMHAMUYCCKUX
MPOIIECCOB K
MPAKTUYECKUM 3aa4aM.
PaccuntriBaTte n
AKCIIEPUMEHTATBHO
CpaBHUBATH PE3YJILTATHI DOOC-1
JUTSI TIOATBEPIKISHUS
JIOCTOBEPHOCTH
pe3yIbTaTOB HAYYHBIX
HCCIICOBAHUS.
OO0pabatbiBaTh U
HHTEPIPETUPOBATD
HOJ'Iy‘ICHHI)IC B
pe3ynbTaTe HaOIIOeHHIA
U MaTECMAaTHUYCCKOT'O
MOJICTTUPOBAHHMS
nHpopMmarmro. Paborats
C IEpBUYHBIMHU
HCTOYHUKAMHU U Oa3aMHu
JaHHBIX

3amaun u3

Bananeer Hasoikamu Brinmonnenue
HPUIOKCHUA MPaAKTUIECKUX
MOZEIIBHBIX
HUCCJIEIOBAHUN K
MPAKTHYECKUM 3ajadam.
Cnocobamu
KOJIMYECTBEHHOI'O
aHaJM3a UCCIIeyeMOTO 3agaun u3
o0BeKTa 1K Tporiecca. DOC-1
OcHOBaMH NPUKIIATHBIX
METOJIOB B
TUIPOMETEOPOJIOTHH TSI
MIPAKTHYECKOTO
HCITOJIB30BAHUS
pe3yiIbTaToOB

pabor 1-2

TuroBble KOHTPOJBHBIE 3a1AHUS, METOAUYECKUE MAaTEPUAJIbI, ONPEICIISIOIINE
IpoLEeIypbl OIEHUBAaHUA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OIbITa
JESATENIbHOCTH, a TaKKe KPUTEPUU M TOKa3aTesld, HEOOXOAMMBIE ISl OLCHKU
3HaHWW, YMEHHUI, HaBBIKOB U XapaKTepU3yIOUIMe dTambl (OPMUPOBAHUS




KOMIETEHIIMM B MPOLIECCE  OCBOCHHMS  OOpa30BAaTENbHOW  MPOTPaMMBbl,
npencranieHsl B [Ipunoxenun 2.



V. CHUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEpaTypa

1. Maremaruka, KOMITBIOTED, IPOTHO3 MOTO/IBI U APYTHE CLICHAPUH
matematndaeckor (usuku / B. A. T'opmin/ Mockga : Pu3mMaTmr ,

2010. 733 c. http:/lib.dvfu.ru:8080/lib/item?id=chamo:308364&theme=FEFU

2. Maremarudeckoe MOJICTIMPOBAHUE B THIPOJIOTHH : YI4eOHOE TIOCOOHE TS BY30B /
1O. b. Bunorpanos, T. A. Bunorpasosa. Mocksa : Akagemus , 2010 /298 c.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:668405&theme=FEFU

3. Hemuposuu b.I1., KynpsBieB B.A. Kpatkuii Kypc BbICIIe MaTeMaTHKH.
Mocksa. Aptens. ACT. 2007. 640 c.

4. Benruens E. C. Teopus BepositHocTeld. MockBa. ACT. 2012. 640 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:410836&theme=FEFU

5. BeperennukoB B.H. Beiciias matematuka. Poccuiickuii
roCyJ1apCTBEHHBIN THAPOMETEeOpoIornuecknii yausepcuret. 2014. 537 c.
http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-
17901&theme=FEFU

6. MupoBoii okead T. 1 / Poccuiickas akagemust Hayk, IHCTUTYT OK€aHOJIOTHY ; TTOJT
o6rr. pex. JI. Y. Jlo6kockoro. 642 c., [8] 1. 11B. WL
http://lib.dvfu.ru:8080/lib/item?id=chamo:706310&theme=FEFU

7. Oxxkapt K. 'mapoaunamuka okeana v arMocdepsl [ DIeKTpOoHHBIH pecypc] /
K. DkkapT. — DNIEeKTpOH. TEKCTOBbIE JaHHbIe. — MockBa-MkeBCk:
PerynsipHas n xaotuueckass fuHaMuka, VKeBCKUM UHCTUTYT
KOMITBIOTEPHBIX uccaeaoBanuid, 2004. — 328 ¢. — 5-93972-321-7. —
Pexxum moctyna: http://www.iprbookshop.ru/17618.html

8. 3akunsH P.I'. [lunamuyeckas mereoposnorusa. O0uias HUpKyJIsius
aTMocdepsl [ IneKTpoHHBIN pecypc] : yaebHoe mocodue / P.I'. 3akunss,

A.P. 3akuHsAH. — DJEKTPOH. TEKCTOBBIE AaHHbIe. — CTaBponoib: CeBepo-


http://lib.dvfu.ru:8080/lib/item?id=chamo:308364&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668405&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:410836&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-17901&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-17901&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:706310&theme=FEFU
http://www.iprbookshop.ru/17618.html

KagBkasckuii penepanpubiii yausepcutet, 2015. — 159 ¢. — 2227-8397. —
Pexwum nocryma: http://www.iprbookshop.ru/63082.html

JlonoJIHUTEIbHASI JINTEPATypa
(neuammvie u snexmponnvie uzoanus)

OKeaHOJIOTHS : CPEZICTBA M METOJIbI OKEAHOJIOTHUYECKUX HccienoBanmii / I, B.
CwmupHoB, B. H. Epemees, M. /1. Arees [u np.] ; MexxayHapoaHas accolyarys
akazieMuil HayK, Poccuiickas akanemust Hayk, HanponaimeHas akagemust Hayk
VYxpaunsl. 795 c., [5] 1. un., nopt Mocksa : Hayka , 2005
http://lib.dvfu.ru:8080/lib/item?id=chamo:296090&theme=FEFU

MeTteoposiorusi 1 KIIMMAaToJIoTHs | yueOHOE OCOOHE IS BY30B IO
reorpaduueckum cnerpanbHocTsM / I Y. TTunosen. 398 ¢. Munck : HoBoe
3HaHue Mocksa : Uadpa-M , 2015
http:/lib.dvfu.ru:8080/lib/item?id=chamo:752865&theme=FEFU

['uaposnorust ¢ oCHOBaMU METEOPOJIOTUH U KJIMMATOJIOTUH | Y4€OHUK ISl BY30B /
T. A. bepaukoBa. Mocksa : Mopknwra , 2011, 597 c.
http:/lib.dvfu.ru:8080/lib/item?id=chamo:665015&theme=FEFU

MogenvpoBaHue UPKYISINA OKeaHa 1 UCCIISIOBAHUE €TO PEAKINU Ha
KOPOTKOIIEPUOHBIE U JOJITONepUOTHbIE aTMoc(hepHbie Bo3aencTaus / H. A.
Juanckuii. Mocksa : ®usmariur , 2013, 271 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo: 704374&theme=FEFU

Teopust mezomacirabHOM TypOyenTHocTH. Buxpu atMocdeps! 1 okeana / C. A.
Apcennes, B. A. badkuH, A. FO. I'y0aps [u ap.] ; mox pen. I'. C. INomaiibixa.
Mocksa MxeBck : IHCTUTYT KOMITBFOTEPHBIX UCCIIEAOBAaHNN : PeryisipHas u
xaoTtudeckas quHamuka , 2010 307 c., [2] 1. v

http://lib.dvfu.ru:8080/lib/item?id=chamo:299643&theme=FEFU



http://www.iprbookshop.ru/63082.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:296090&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:752865&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:665015&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:704374&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:299643&theme=FEFU

6. Metpuueckuii aHa3 1 00pabOTKa TaHHBIX : yaeOHoe rmocodue / A. B. KpsiHes,
I". B. Jlykun, J1. K. Yoymsn. / Mocksa : @usmanmr , 2012/ 308 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:674982&theme=FEFU

7. Stochastic Methods in Engineering / 1. Doltsinis./ Southampton Boston,
Massachusetts : WIT Press , 2012./ XI, 360 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:681394&theme=FEFU

8. berses C.K. U30pannsbie Tpynsl. Tom 1. 'mapoaunamuka. [TpuHIune:
MOJICTUPOBAHUs1, aBTOMO/ICTIbHBIC U KOHUUECKUE TeUCHUSI [ DIEKTPOHHBIN
pecypc] / C.K. bersieB. — DJeKTpOH. TEKCTOBbIE JJaHHbIE. — V>KEBCK:
Perynspnas u xaotuueckasi inHaMuKa, THCTUTYT KOMIIBIOTEPHBIX
uccaenosannii, 2015. — 512 ¢. — 978-5-4344-0280-4. — Pexum
nocryma:http://www.iprbookshop.ru/69351.htmi

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTEepHET»

1. https://studopedia.su/l 4746 gidrometeorologicheskaya-informatsiya -
THAPOMETEOpOoIorHUecKast HHGOpMaIus

2. http://vba-help.ru/ - CnpaBounuk

3. http://www.excelworld.ru/index/spravochniki/0-48 - CrpaBouHuK 1o

byHKIUAM
4. https://ru.wikipedia.org/wiki/ rugpoMeTeopoIOrnIecKoe MOACITUPOBAHNE

5. www.Wikimapya.orq - CroyTHHKOBasi THIPOMETCOPOTIOTHYeCKast

uHbopmarus

6. http://Map.google.com — kapter Google

7. https://worldview.earthdata.nasa.gov knMmaTuyeckKue NAaHHBIE MO TUIAHETE



http://lib.dvfu.ru:8080/lib/item?id=chamo:674982&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:681394&theme=FEFU
http://www.iprbookshop.ru/69351.html
https://studopedia.su/1_4746_gidrometeorologicheskaya-informatsiya
http://vba-help.ru/
http://www.excelworld.ru/index/spravochniki/0-48
https://ru.wikipedia.org/wiki/
http://www.wikimapya.org/
http://map.google.com/
https://worldview.earthdata.nasa.gov/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U IPOrPaMMHOI0 o0ecredeHust

JlemoHcTpanus mprubopoB I M3MEPEHHUST OCHOBHBIX TIOJIEH B peKax, armocdepe,
okeane. Conpooxenne Cnaiinos [Taysp-ITlount. KoMnbroTepHblii Kitacc ¢

ycranosneHHpiM MS Office, moctym B uHTEpHET.

V. METOANYECKHUE YKA3ZAHUS 10 OCBOEHUIO JUCHUIIJINHBI

3ajaHus K NPAKTHYECKUM padoTam
1 cemectp

[IpakTuueckue 3aHATHS TOCTPOCHBI TaK, YTOOBI ISl 3aKpEIUICHUs] 3HaHUN
CTyICHTOB IO  OTHEJIbHBIM  pa3zjiesiaM Kypca, NPUBUTbD WM  HaBBIKH
CaMOCTOSITEJIbHOTO Pa3BUTHSI U OCOOCHHOCTH MATEMaTUYECKOTO MBIIUICHUS U
MaTeMaTUYECKOTO MOJICIUPOBAHMS.

[IpuHuMn paboThl MOCTPOCH HA WHIAWBUIYATbLHOM 3aJlaHUM, KOTOPOE COCTOUT
U3 OJIHOPOJHBIX 3aja4 W mnpuMepoB. Brauanme Bceil rpymmoit paszOupaetcs
TUMHWYHAS 33/1a4a. 3aTeM 3Ta 3ajjaya TUPAKUPYETCS KakKIOMY CTyleHTy. Paznuuue
3aKJII0YaeTCsl TOJbKO B HAaOOpe MCXOJHBIX JaHHBIX HaOmonenuil. Ecnu paborta
MOCTPOEHA Ha aHAIUTUYECKOM MaTepualne u GopMmyiax, TO pazudue 3a1aeTcs C
MOMOIIBI0 MHANBUYAIbHOTO HOMEpA CTYyICHTA.

Hampuwmep, ctynear MM umeer Homep N=23. Eciiu B nmaGoparopnoii pabote
CTOWT 3aJaHue BBIUUCITUTH 10 dhopmyne MV=F cury, rne m=5+N, V=11+2N, 1o
ctyneHT MM noikeH moacTtaBuTh B (opMyny M=5+23=28, COOTBETCTBEHHO
JIETKO TOJICYuTaTh, yTo V=57. Takum oOpa3om, Mpu 3aTPyAHCHUH CTYICHT MOXKET

00CyIUTh pe3yJIbTaThl pacyeTa U aHaJIu3a CO CBOMM KOJUIETOW U3 TPYIIIIHI.



VY CI0BHO MOXHO KJIaCCU(PUIIMPOBATH MPAKTUUECKUE 3aHATUS TaK:

30.YpaBHeHuss MaTeMaTHIECKON (DU3UKHU

31.2nnmuntuyeckue ypaBHEHUS

32.Ilapabonrueckue ypaBHEHUS

33.I'unepOonuyeckue ypaBHEHHUS.

34.I'mapoaumHamMudeckue npuwioxkeHuss YM® nis onmucaHust GU3HIECKUX
MPOLIECCOB

35.I1ons. I'paguent. Porop. Bpamenue.

36. Moaenu TuHAMUYECKAX THIPOMETCOPOIOTHUESCKUX MPOIIECCOB.
[Toctpoenue u pemenne qudpdhepeHINaTbHBIX YpaBHEHUI.

37.06b1kHOBEHHBIE MU depeHIaTbHbIC YpaBHEeHUA. JJMHaAMUYeCcKrue MOIEIH.

38.YpaBHenue nudPy3un 1 BOIHOBOE YpaBHEHUE.

39.Psane1 Teitnopa. [Iporuossl

40. Panger Oypre.

41 Tlpunnumnsl 0OpaOOTKHU TaHHBIX 110 BOJHOBBIM MPOIIECCOB.

42 MonenupoBaHUE BOJHOBBIX MPOIIECCOB

43. 'apMOHHUYECKHE BOJHBI U PA3JI0KEHUE BOJHOBBIX MTPOIIECCOB HA
rapMOHMYECKHE COCTABIISIOLIHE.

44 . DyHKIIMY MHOTUX TIEPEMEHHBIX W YaCTHBIC POU3BOIHBIC.
['uapomMeTeoposornyeckue NpuiIoKeHHs

45.CkansapHoe noje. ['mapoMeTeoposornueckue mpuiioKeHus

46.Bekropnbie omns. Bpamenue. Jluseprennus. [ uapoMeTeoponornieckme
MPWIOKEHUS

47 Tlorok. Hupkymnsius. Buxps. 'uapoMereoposornyeckue NpuioKeHus

48.BoyiHOBBIE YpaBHEHHUS B MPUIIOKEHUH K (PU3MUECKUM TPOIECCaM B OKEaHe

49.Jlupdy3nonHbie ypaBHEHUSI MATEMATUIECKON (DU3UKU U TETUIOBHIE

IMPOHICCChl B OKCAHC



50.1Tpubnmxenne reoctpodrudeckoro cootHomeHus. [pubdmmkenue
TUAPOCTATHKHU. [ mIpoMeTeopoiornueckue mpuiaoxkenus. Moaudukamum
JTUHAMUYECKOT'0 METO/a B OKEAHOJIOTHH

51. TuddepennmanbHbie YpaBHEHHS ¢ Pa3ICSIONIMMUCS TEPEMECHHBIMU.
['unpomeTeoposiornueckue NpuiloKeHHs

52.IIpocThie TUHAMHYECKHUE MOJICTN

53.Jluneiinbie nuddepeHranbabple ypaBHEHUS C TIOCTOSHHBIMU
kodpdunnentamu. Bayrpennue konebanus. Yactora bpenrta-Bsiicsus.
['upomMeTeopoIOrnuecKre NpUII0KEHHS

54.Bonna. BonHoBoe ypaBHeHue. YpaBHeHHe TUPPy3un. OyHKIIUU MHOTUX
MIEPEMEHHBIX U YaCTHBIE IPOU3BOJHBIE. [ HIPOMETEOPOIOTUUECKHE
MPUIIOKECHUS

55.Pannt Teitnopa. [Ipubnmkennsie pacueTsl. [ uapoMeTeoposornyeckue
MPUIOKEHUS

56. [Ipunoxenus psaos Teimopa 1y mporao3a. [ 'uapoMeTeoposorndeckue
MPUIOKEHUS

57. Panp1 @ypre. Criektp. ['uapomeTeopoiornueckue npuiioxKeHus

58. Pemienue BoHOBOTO ypaBHEeHUs MeTogoM Dyphbe.

['uapOoMeTeOpOIOrnYECKUE MPUIOKEHHUS



VI. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUATIIMHBI

JleMoHCTpalus TuAPOMETEOPOTIOTHIECKUX TPUOOPOB
JleMoHcTpanusi MaTEMaTHYECKUX METOJ0B U MOJEJICH 1JI1 UCCIIEI0BAHUS

(1)I/ISI/I‘ICCKI/IX IMponeccCoOB B IMAPOMETCOPOJIOTHUH, Ha6JII-0,ZIeHI/IH OCHOBHBIX I10JICH B

pekax, atMocdepe, OKeaHe.

B03M0XHOCTH HCIIOJIL30BaTh MAaTEMATUUYECKUE MCTO/JbI B IICPHUOJ MOPCKHUX,

I'uApOJIOTHYCCKUX, MCTCOPOJIOTHMYCCKUX IMTPAKTUK CTYACHTOB.

Conposoxaenue Crnaiinos [laysp-ITonatr. KomneroTepHslii kinacc ¢

ycranoBieHHbIM MS Office, moctyn B HHTEpHET.



[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M1 HAYKU POCCUMCKOM ®EJEPALIMN
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«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(AB®DY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIUXCA

no AucuMILIivHe MaremMaTuka B Ir'HAPOMETECOPOJIOIrNH

Hanpasaenue noaroroBku 05.04.05 Ilpuknaagnasi ruipoMeTeoposiorus,
(pusnyeckass 0KkeaHoJI0TUA

dopma NOArOTOBKYU OYHAS

BaaauBocTok
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CamocrosTe/IbHasA paﬁoTa o AMCIMIJINHE «MartemaTHuka B

THAPOMETECOPOJIOruM» BKJIKOYAIOT!:

1. BeIlOTHEHNE CAMOCTOATENIBHBIX PadoT

2. IloaroroBka K UTOTOBOI aTTECTALINHA

H.]IaH-rpa(])mc BBINIOJIHEHHUSI CAMOCTOSATEIbHOM paﬁoTLI o IMCIMNIIJINHE

E:xeHeneabHoe — ABYXHEICJIBbHOC PETYJIAPHOC BBINIOJTHCHUE paﬁoT B IIEPBOM

cemecTpe
Ne Hata/cpoku | Bug camocrositensHoit | [Ipumepubie | @opMa KOHTPOIIs
BBITIOJTHEHUS | pabOThI HOPMBI
w/m BPEMEHU Ha
BBITIOJTHEHUE
1 cemectp

1 2 Henens Brmmonnenne 14 4 Cpauga otueTa
CaMOCTOSTEIILHOM
paboThI

2 4 uenens Brinmonaenue 14 4 Cnaua otyeTa
CaMOCTOSTEIILHOMN
paboTHI

3 6 Hemens Brmonnenue 24 Crmaua oTdueTa
CaMOCTOSITCIILHOMU
paboTHI

4 8 HEenensa Brimonnenune 14 4 Cpauga otuera
CaMOCTOSTEIILHOM
paboThI

5 10 Hegens Brimonnenune 14 4 Cnada otueTa
CaMOCTOSTEIILHOMN
paboThI

6 17 Henens Brmonnenue 18 4 Crmaua oTdueTa
CaMOCTOSITSIILHOU
paboTHI

7 17-18 Brmonnenue 28 Ok3ameH 1

Heens CaMOCTOSITEIIbHOM cemecTp

paboThI




METOINYECKHE PEKOMEHJIAIMKM K O®OPMJIEHHUIO
OTYETOB I10 CAMOCTOSATEJBbHBIM PABOTAM

CTpyKTypa oT4eTa 10 NpaKkTH4ecKou padore

OTueTsl 10 J1abopaTOpHBIM paboTaM MPEACTABIAIOTCS B SJIEKTPOHHOM opme,

IIOJIFOTOBJICHHBIC KaK TEKCTOBBIC JOKYMEHTHI B pegakrope MSWord.

Otuer no padoTe JOMKEeH ObITh 000OIIAIOIINM TOKYMEHTOM, BKJIIOYATh BCIO
WH()OPMAIIHIO 110 BBIOJHEHUIO 33JaHU, B TOM YHUCIIE, IOCTPOCHHBIC TUAarpaMMBbl,
TaONUIBI, TPUIIOKCHUS, CIUCOK JIUTEPATyphl W (HMJIHM) pPacdeThl, COMPOBOXKIAs
HEOOXOIMMBIMU TIOSICHEHHUSIMHA Y WITIOCTPAIIUSIMH B BHJIE CXEM, SKpaHHBIX (popm

(«CKpUHILIOTOBY») U T. I.

CTpyKTypHO OT4YeT MO JabopaTOpHON paboTe, KaK TEKCTOBBIA TOKYMEHT,

KOMIUICKTYCTCA 110 CJIC,Z[YIOHICI;'I CXCMC:

v TuTyJabHBIH JHMCT— o00s3amenvhas KOMIIOHEHTa OT4YeTa, IepBas
CTpaHMUI[A OTYETa, 10 MPHUHSTON 1Uist 1aGopaTopHbIX pabot popme (TUTYJIBHBIN
JINCT oTyeTa MODKEH pa3MeliaThcsi B 00IIEM CI)AI7IJIE, II€ MPEACTABICH TEKCT

OTYETA);

4 I/ICXOI[HLIC JAaHHbI€ K BBIIIOJIHCHHUIO 3auaHm‘i— obs13amenvHas

KOMITOHE€HTA OT4YECTAa, C HOBOU CTpaHHUIbI, COACPIKAT YKA3aHUC eapuarnma, memovl U
T.J1.);

v' OCHOBHasl YaCThb— Mamepuaibl 8bINOIHEHUs 3a0aHUll, pPa30UBAETCs IO
pyOpuKaM, COOTBETCTBYIOIIUX 3aJaHUSM PabOThI, C UEPAPXUUYECKON CTPYKTYpOil:

pas3aenbl — NOAPA3AEbl — MyHKThI — MOJAMYHKTHI U T. 1.

PekoMmeHyeTcss B OCHOBHOM 4YacTW OTYE€Ta 3arojIOBKU PYOpHK (MOApYyOpHK)
JnaBaTh HUCXoAsd u3 (OPMYJIHUPOBOK 3aJaHui, B (QopMEe OTIJIaroJbHbIX

CYmCCTBUTCIIbHBIX



V' BbIBOABI — 00s3amenbhas KOMIIOHEHTA OTYETA, COAEPIKUT 000OIAIONIIE
BBIBOJIBI 10 paboTe (KaKWe 3a/laddl pPElICHbBI, OlEHKa Pe3yJbTaTOB, YTO OCBOCHO

MIPU BHITIOJTHEHUHU PaOOTHI);

v CHHMCOK JUTEPATYpbl — 00s53ameibHasi KOMIOHEHTa OTYeTa, C HOBOM
CTPaHUIIBI, COJCPKUT CIHUCOK HCTOYHHUKOB, MCIIOJIH30BAHHBIX IPHU BBITTOJHECHUH
paboTh, BKJIOYAs JJICKTPOHHBICE WCTOYHHUKHM (CIHCOK HYMEpPOBAHHBIH, B

COOTBETCTBHH C MPABUIIAMHU OIIMCaHUsl Onbamorpadun);

v’ TlpuioxeHusi — Heobs3amenvbHdas KOMIIOHEHTa OTYETa, C HOBOM

CTpaHuIbl, COACPKUT JOIIOJIHUTCIBbHBIC MAaTCPpHUAJIbI K OCHOBHOM YacTH OTYeTa.

Od¢opmieHue oT4eTa MO0 NPAKTUYECKON WIH JIa0opaTOpHOi padoTe

Otuer mo nabopaTopHOM pabOTE OTHOCUTCS K KAaTerOpuu «NMHCbMEHHas
padora», odopmiseTrcs no npaBuiaaM odopmiieHHMs NHCBMEHHBIX PpadoT

cryaeHramu JIBDY.

HeoOxoaumo oOpaTUTh BHUMAaHHE Ha CIEAYIOUIME aClEKThl B 0(OPMIICHUU
OTYETOB padoT:

- HabOp TEKCTa,

- CTPYKTYpPUPOBaHUE PaOOTHI;

- obopMIIeHHE 3aroJOBKOB BCEX BHUIOB (pyOpUK-TIOAPYOPHUK-TTYHKTOB-
HOJIITYHKTOB, PUCYHKOB, TaOJIUI], IPUIIOKEHUN );

- o(popMIIeHHE TTEpEUUCIICHUI (CITUCKOB C HyMepalluei Ui MapKUpOBKO);

- opopmiieHue TabuII,

- obopmiieHHe WLTIOCTpauui (rpaguku, puUCYHKH, QoTorpaduu, CXemsl,
«CKPHUHILOTHI»);

- Ha0op U odopMIIEHNE MAaTEMAaTUYECKHUX BbIpakeHU (popmyn);

- obopMIIeHHE CIHUCKOB JIUTEpaTyphbl (OMONIHOrpapuUecKux OINUCAHUN) U

CCBIIIOK Ha HICTOYHHUKH, HUTUPOBAHUSI,



Ha0op Tekcra

Habop TekcTa oOCyIIECTBIsIETCd Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CJIEIYIOUUMU TPEOOBAHUSIMU:

v\ meyatb — Ha OJHOIl CTOpPOHe JucTa Oenoii Oymarm Qopmara A4
(pa3zmep 210 Ha 297 MM.);

v\ HMHTEPBAJ MEKCTPOYHBIH — 0y TOPHDIIA;

v' mpudt — TimesNewRoman;

v' pasmep mpudra - 14 nr., B TOM 4yucie B 3arojoBkax (B TaGJHIaXx
nomyckaercs 10-12 nr.);

v/ BbIpAaBHHBaHHE TEKCTA — 0 IHPUHE»;

v mosisi crpaHuubi-1eBoe — 25-30 mm., mpaBoe — 10 MM., BepxHee H
HUKHee — 20 MM.;

v\ HyMmMepaumusi CTPaHHI — B NPaBOM HHKHEM YIJy CTPaHHIBI (s
CTpaHUI] C KHIWKHOM OpHEHTAIMeil), CKBO3Hasl, OT TUTYJBHOIO JIUCTA [0
NOCJIEIHEN CTpaHulbl, apaOCckumu LudpamMu (MEpBOM CTPAaHULEH CUHUTAETCA
TUTYJIBHBIM JINCT, HA KOTOPOM HOMEpP HE CTAaBHUTHCS, Ha CIECAYIOUICH CTpaHULE
npocTasisiercs nudpa «2» u T. 1.).

v\ peKHM aBTOMATHYECKOr0 TMepPeHoca CJI0B, 3a HCKIOYCHHEM
TUTYJIBHOT'O JIMCTA M 3arojOBKOB BCEX YPOBHEH (IIEPEHOC CIIOB JUISl OTAEJIBHOIO
a03arma Onokupyercs cpeactBamu MSWord ¢ nmomoripo komanael «Popmaty —

a063a1] Ipy BHIOOPE OMIUU «3AMPETUTh ABTOMATHUECKHUI TIEPEHOC CIIOBY).

Ecnu pucyHok unm Tabiuiia pa3MelieHsl Ha jgucte popmara oosbiine A4, ux
CleAyeT YYUTBhIBAaTh Kak OJHY CTpaHuily. Homep CTpaHuIlbl B 3THX Clydasx

JAOITyCKACTCs HC ITPOCTABJIATD.

Crucox JUTepaTyphl U BCE NPULOHCEHUsI BKIIFOUAIOTCS B OOILYIO0 B CKBO3HYIO

HYMEPAIWIO CTPAHUI] paOOTHI.
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OK-5

BJIaJCHUEM 0a30BBIMH 3HAHUSIMHU B 00J1aCTH (I)YHI[&MCHT&JIBHI)IX pPas3aciioB
MaTCMaTHUKHU B O6’beM€, HGO6XOI[I/IMOM HJI BJIaACHUA MAaTCMAaTHYCCKHUM allllapaToM
B THAPOMCTCOPOJIOTHUH, OJIA O6pa6OTKI/I H aHalIn3a JaHHBIX, IIPOTHO3UPOBAHUA
T'HAPOMCTCOPOJIOTNICCKHUX XAPAKTCPHUCTHUK

Ilinanupyem
e Kpurepun onenuBanus pe3yibTaToB 00y4eHust
pe3yJbTaThl
o0yueHus™
(mokazarenu
JOCTUKEHUS
3aJaHHOTO 1 2 3 4 5
YpOBHS
OCBOEHHUS
KOMIIETCHIIN I
)
3naer He 3naer OtpbiBounble | HeueTtkue 3HaHUs 0 | 3HaHus 0
OcHOBBI 3HaHUSA O | 3HaHUA 0 | OCHOBax OCHOBax
MaTeMaTU4YeCK OCHOBax OCHOBax MaTeMaTU4YeCcK | MaTeMaTH4eCK
oro MaTeMaTHYeCK | MaTeMaTHYECK | Oro oro
MOJIEIUPOBaH oro oro MOJIEJIMPOBAH | MOJAEIUPOBaH
U C Yy4eToM MOJICJIMPOBAH | MOJICJIMPOBAH | U C YYETOM | Ui C YYETOM
TUIPOMETEOD Ul C Y4YETOM | Usl C YYETOM | TMJIIPOMETEOp | TUAPOMETEOP
OJIOTHYECKUX THJIPOMETEOp | FMJIPOMETEOP | OJIOTUYECKUX | OJIOTHYECKHUX
(dakTopoB OJIOTUYECKUX | OJIOTMYECKUX | (PaKTOpOB ¢dakTopoB
¢bakTopoB (akTopoB c IIOJIHOCTBIO
HE3HaYuTeNbH | chopMHUpOBaH
BIMHU Bl
npoOenamMu
Ymeer He ymeer HemnpasunsHo | Moxer Pemaer ITonHoCTHIO
pemarpb peraer pemarb 3a/a4un yMeeT peularhb
CTaHJapTHBIE CTaHJAapTHBIE | 33aJa4u MOJICJIUPOBAH | MOJICINPOBAH
3a/1auu 3a1a4n MOJIETUPOBAaH | sl C YYETOM | Ul C Yy4EeTOM
MaTeMaTHYEeCK MOJIEJIMPOBAH | sl CUCTEM C | TMIPOMETEOp | TUAPOMETEOD
oro Ui C Y4EeTOM | YUETOM OJIOTUYECKUX | OJIOTHYECKHX
MOJIEIMPOBaH THJIpOMETeop | rujapomereop | hakropon ¢bakTopoB
Ui C Yy4eToM OJIOTUYECKUX | OJOTHYECKHX | C
TUPOMETEOD ¢bakxTopoB (akTopoB HEOOIBIINMU
OJIOTUYECKUX HO C | HeloCTaTKaMu
dakTopoB 0OJIBIIUMU
HETOYHOCTSAM

u




Baaneer He Bnaneer | OtpeiBounsie | Bianeer Bnaneer ITonHOCTEIO
HaBBIKAMHU BJIJICHUSI HaBBIKAMU HaBBIKAMHU BJIaJIceT
paboThI ¢ HaBBIKAMHU paboThI c | paboThI C | HaBBIKAMH  C
MaTeMaTHYECK paboThI C | MaTeMaTH4yecK | MaTeMaTH4YeCK | y94eTOM
oro MaTeMaTHUYECK | UMH UMU THIIPOMETEOP
MOJIEIIUPOBAH UMHU MOJICIIMA ~ C | MOJIGIIMA ~ C | OJIOTUYECKUX
Usl C y4ETOM MOJICNIIMU € | OOJBIITUM Y4ETOM bakTopoB
THJIPOMETEOP y4eToM KOJIMYECTBOM | THIIPOMETEOP
OJIOTHYECKUX THIPOMETEOp | OIMIUOOK. OJIOTHYECKUX
¢daxTopoB OJIOTUYECKUX ¢dakTopoB ¢
(dakTOopoB HEOOJIbIIUMHU
HEIOCTaTKaMH
Ilkana HEYIOBJIETB | HEYAOBJIETBOP | YAOBIETBOPUT | XOPOILIO OTJIMYHO
OIlEeHUBAHUS | OPUTEIBHO | UTEIBHO €JIbHO
(cooTHOIIEHH
ec
TPaaUIIMOHHBI
MU hopmamMu
aTTECTaI1N)
OK-8 ciocoOHOCThIO K a0CTPaKTHOMY MBIIIICHUIO, aHATTN3Y, CHHTE3Y
Ilnanupye
MBI Kpurtepuu onieHuBaHus pe3yJibTaTOB 00y4YeHUs
pe3yJabTar
bl
o0yueHust
*
(mokazaren
u
JOCTH>KEHHU 1 2 3 4 5)
s
3aJJaHHOTO
YPOBHS
OCBOCHHS
KOMIIETEHI]
uii)
3Haer He 3naer OrtpeiBounble | Heuerkue 3HaHusA O 3HaHus 0
OCHOBBI 3HaHUS O | 3HaHUS O | COBPEMEHHBIX | COBPEMEHHBIX
TEpPMOJIMHA COBPEMEHHBIX | COBPEMEHHBIX | METOJax METOAAX
MHYECKOro METOIaxX METOoIax OpraHu3aIu OpraHu3aIH
MOZCIMpOBa OpraHu3allii | OPraHW3allik | MOHHUTOPUHTA | MOHHTOPHHTA
HHA B MOHHTOPHHTA | MOHHTOPHHTA | H aHanM3a | u aHaTM3a
;Igiggrfeo u aHanmm3a | u aHaJu3a | TUAPOMETEOPO | THAPOMETEOPO
CoBpemeHH THIPOMETEOPO | THAPOMETEOPO | JIOTUIECKHUX JIOTHYECKUX




oe
COCTOSTHHIE
MaTeMaTHye
CKOTO
MOJIEITHPOBA
HUS
(buznyecKkux
MIPOIIECCOB B
atMocaepe,
OKeaHe U
BOJI CYIIIH.
CocrosiHue
MOJIEITHPOBA
HUS
KITUMaTH4IeC
KHX
MOJIETEN.
OcHOBHEIE
HEPEeIIeHHBI
e
npo0JIeMBl,
HamnpaBIeHU
S ¥ CLIOCOOBI
COBPEMEHH
BIX
HampaBIeHU
1 peleHus

JIOTUYECKHX
JaHHBIX

JIOTMYECKHUX
JAaHHBIX

JTAHHBIX

c
HE3HAYUTEIIbH
BIMHU
npoOenamMu

JTAaHHBIX
MOJIHOCTHIO
chopMHUpOBaH
BI

Ymeer
IIpoBoauTh
COOTBETCTB
yIOIIHe
pacyeTsl U
BEIJIETISITH
OTIpECIISIO
e
rapaMeTpbl
B IEJISIX
KOHTPOJIA U
OXpaHBI
BHEIIHEHN
CpE/IBL. .
Crpouts
CHCTEMEI
YpaBHEHUS
JUTSE
ONUCaHUs
JIMHAMUYECK
ux
MIPOLIECCOB C
napameTpam
u
YIIPaBICHUAS

O0600mmare

He ymeer

HenpasunsHo
PUMCHSTh
ammapar
MOJIEITUPOBaH
Us COITAIIbHO-
HKOHOMHUECKHU
X CUCTEM IS
peLeHus
npodeccruonan
BHBIX 3a]1a4.

YmMmeer
MPUMEHSITh
amnmapar
MOJIETTUPOBAHU
s COIMAJILHO-
SKOHOMHYECKH
X CHCTEM ISt
pelieHus
npogdeccronan
BHBIX  3aja4
OJTHAKO 3TO
COTMPOBOXKIAET
¢l OONBIIUM
KOJIMYE€CTBOM
omuooK.

YmMmeer
MPUMEHSTH
amnmapar
MOJICTTUPOBAHU
s COIMAJILHO-
SKOHOMHYCCKH
X CHCTEM IS
peleHus
npodeccroHan
bHBIX 33J1a4

¢ HEOOJILITNMHA
HETOYHOCTSIMH

YwMmeer
IPaBUIIEHO
MMPUMCHATDH
anmapar
MOJICTTUPOBAHH
S COIMAIbHO-
SKOHOMHNYECCKHU
X CHCTEM st
peueHust
npodeccuoHan
BHBIX 33124




JKCIIEPUMEH
TaJILHBIE
TaHHBIE

MIxana
OLICHUBAaH

HEYJIOBJICTB
OPHTEIIEHO

HEYJIOBJIETBOP
UTEJIBHO

yIIOBJIETBOPUT
€JIbHO

XOpOLIO

OTJINYHO

usi
(cooTHo1IE
HUE C
TpaauIOH
HBIMH
dbopmamu
aTTecTalu

u)

IK-17

CIIOCOOHOCTBIO CTPOUTH KOJUYECTBEHHBIE MOJICITH THAPOMETEOPOTIOTHISCKIX
MIPOIIECCOB C BO3MOKHOCTBIO aHAJIM3a U ITPOTHO3a pacCMaTPUBAEMBIX (PU3UUECKUX
SIBJICHUU

OI1K-1

BJIaJICHUEM 0a30BBIMH OOIIETIPO(HEeCCHOHATBHBIMHA TECOPETHUCSCKIUMHU 3HAHUSMH O
reorpaduueckoit 060104Ke, 0 reoMOpPHOIOTHN ¢ OCHOBAMHU T'€0JIOTHH,
ouoreorpaduu, reorpadun MNOYB C OCHOBAMU MTOYBOBE/ICHUSI, JJaH 1A TOBEACHUH,
COLIMAJILHO - DKOHOMHYECKOU

reorpapuu

ILnanupyemsl

Kpurepuu oneHuBaHuA Pe3yJbLTATOB 00yYeHHUSA
€ pe3yJIbTaThl purep n pesy y

o0yueHusr*
(mokazarenu
JOCTHIKCHUS
3a/IaHHOTO 1 2 3 4 5
YPOBHS
OCBOEGHUS
KOMIETEHIIN)




3naer He 3naer OtpsiBouHble | HeueTkue 3HaHUsS O 3HaHus 0
TEOPETUUECKH 3HAHUS 0 | 3HaHU O | COBPEMEHHBIX | COBPEMEHHBIX
€ OCHOBBI U COBPEMEHHBIX | COBPEMEHHBIX | METOAAX METo/ax
IIPaKTUYECKHE METOoJ1aX MeTOoJ1ax OpraHM3alyi | OpraHU3alMU
METObI OpraHu3aly | OpraHU3allid | MOHUTOPHHIA | MOHUTOPUHIA
OpraHu3aLuu MOHMUTOPUHIA | MOHMTOPHUHIA | U aHayu3a | 1 aHaJn3a
THJIPOMETEOPO u aHanu3a | u aHajM3a | THAPOMETEOP | THMIPOMETEOP
JIOTUYECKOTO THIPOMETEOpP | TMIPOMETEOp | OJIOTUYECKUX | OJOTMYECKHX
MOHHUTOPHHTA, OJIOTHYECKUX | OJIOTMYECKUX | JAHHBIX JTAHHBIX
HOPMHPOBAHU JAHHBIX JTAHHBIX c HOJIHOCTBIO

S U CHWKCHMS HE3HauuTeNbH | chOpMUPOBaH
3arpsi3HEeHUs BIMU BI
OKpy’Karolien npobenamu

Cpenpl,

TEXHOT€HHBIX

CUCTEM "

9KOJIOTUYECKO

ro pucka, a

TaKxKe

MeTOAaMHU

OLICHKHU

BIIMSIHUS

THIPOMETEOPO

JIOTHYECKUX

(dakTopoB

Ymeer He ymeer HenpasuibHo | Ymeer YmMmeer YmMmeer
CamocTosdrenb MPUMEHSITh IPUMEHSTh HIPUMEHSTh PaBUIbHO
HO NIPUMEHSTD anmnapar anmnapar anmnapar IPUMEHSITh
anmnapar MOJICJINPOBAH | MOJICIMPOBAH | MOJAEIUPOBAH | ammapaT
MOJIETUPOBaH us us us MOJIETUPOBAH
Usl COLIMAIbHO- COLIMAJTIbHO- COLIMAJIBHO- COLIMAJIBHO- us
YKOHOMHYECKU OKOHOMMYECK | 3KOHOMUYECK | SKOHOMHYECK | COL[MAJIbHO-

X CHCTEM JJIA UX CUCTEM ux CHCTEM | HX CUCTEM | DKOHOMHYECK
peleHus JUIA PELIEHUs | Ui PEHICHUS | ISl PemIeHHs | UX CUCTEM
npogeccuoHan npodeccrona | mpodeccrona | mpodeccuoHa | I PEIIeHHs
BHBIX 3a]1a4. JBbHBIX 33J1a4. | IBHBIX 3aJay | JbHBIX 337a4 | npodeccruoHa
ITpoBoauTH OTHAKO  3TO | C JBHBIX 3a7a4
COOTBETCTBYIO COIIPOBOKAe | HEOOIBIIUMHU

1€ PacyueThl TCS OOJBIIUM | HETOUYHOCTSAM

U BBIICTIATH KOJIMYECTBOM | U

OTIpeAeSIONN OLINOOK.

€ mapaMeTpbl B

HEJSIX

KOHTPOJIS U

OXPAaHBI

BHEIIHEN

CpeJBbl.

Mkana HEYJIOBJIETB | HEYAOBJIETBOP | YAOBIETBOPUT | XOPOILO OTINYHO
OLICHUBAHUSl | OPUTEIIBHO | UTEIBHO €JIbHO

(cooTHOIIICHHE
c




TPaIUIINOHHBI
MU (popMamMu
aTTECTaIN)




HepequL OIICHOYHbLIX CPEACTB

KonTpomup
yeMbIe
pasnenst /
TEMBI
JTUCIUILIAH
Bl

Konp! u aTans! hopmupoBanust
KOMIIETEHIIUUA

OLieHOYHBIE
CpeJ/icTBa

O1LEeHOYHbBIE
cpeicTBa

TeKYIIUH
KOHTPOJIb

MIPOMEXKYTO
qHAas
aTTecTanus

2
cemMecTp

Paznensr 1-
2

OK-5

BJIaJIcHEM 0a30BBIMH
3HAHUSAMU B 00J1aCTU
(byHIaMEHTATBHBIX
pa3eiioB MaTeMaTHKH
B 00BEME,
HEOOXOIMMOM ISt
BJIaJICHUS
MaTeMaTUYECKUM
armapaToM B
THJIPOMETEOPOJIOTHH,
JUTst 00paboOTKH U
aHajau3a JaHHBIX,
MIPOTHO3HPOBAHUS
THIPOMETEOPOJIOTHYE
CKUX XapaKTEPUCTHUK

3HaeT OCHOBBI
MaTEMAaTHKU u
MaTeMaTHYECKUX
METOAOB KaK 4acTh
WHPOPMALTUOHHON
KyJIbTYpbl, TaK ¥ B
MIPIIIOKEHU T K
THIPOMETEOPOIIOTHH.
MeTtopl
aHAJINTUIECKOM
TEOMETPHH U anreOphl.
MeTtopl
MaTEeMaTU4YECKOI0
aHaIM3a B MPIIOKEHUN
K OITMCAHHUIO
TUAPOMETEOPOIOTHYEC
KHX TIPOIIECCOB.

[IpakTrueck
ue u
CaMOCTOSITE
JIbHBIE

paboThI

Bomnpocsl  k
9K3aMEHY H

3a4eTy

YMmeer
CaMOCTOSATEIHHO
MIPUMEHSATH
MaTeMaTHYeCKHUH
amnmapar Jst
pereHus
po¢heCcCHOHATHHBIX
3ajadq.

OT4YeTHI 0
MPaKTUYECK

ux paborax

Brnaneer

Haspikamu
COCTaBJICHUSA
KOJIMYECTBEHHBIX
TUAPOMETEOPOIIOTHYE
CKHX MOJeNned M
peleHus
po¢eCCuOHATBHBIX
3a1a4. HaBeikamu
KOJIMYECCTBCHHOTI'O
aHalii3a pelieHui
MATEMATHUYCCKUX
ypaBHEHU# paboThI IpH
OIIMCaHUH (1)I/I3I/I'-ICCKI/IX

IIpakTrueck
ue u
CaMOCTOSITE
JIbHBIE

paboThI

Bomnpocsr  k
9K3aMEHY |

3a4eTy




IIPOLIECCOB B
THIPOMETEOPOIIOTHHI

[1K-17 Bramennem
TEOPETHYECKUMH
3HAHUSIMU H
HpaKTquCKHMH
HaBBIKAMHM PACYETOB C
HCIOJb30BaHUEM
COBpeMeHHBIX METOA0OB
B 00JIACTH AMHAMHKH
arMoc(epsl, TMHAMUKH
OKeaHa U JTUHAMHMKH BOJI
CyIIn

3Haer

OcHOBBI
TEPMOTUHAMUYECKOTO
MOJICIINPOBAHHUS B
TUIIPOMETEOPOIIOTUH.
CoBpeMeHHOe
COCTOSIHUE
MaTEeMaTHYECKOI0
MOJIEJINPOBAHHUS
(u3MUecKUX MpoIecCcOB
B aTMoc(epe, OKkeaHe u
BoJ cymu. CocTosHHE
MOJICIMPOBAHUS
KIIMMaTHYE€CKUX
mozeneid. OCHOBHBIE
HEpeIICHHbIE
poOIIEMBL,
HaNpaBJICHUS U
CIIOCOOBI COBPEMEHHBIX
HaIlpaBJICHUN peLIEHUs

IIpakTrueck
ue u
CaMOCTOSITE
JIbHBIE

paboThI

Bomnpocsr  k
9K3aMEHY H

3ayeTy

VYwmeer IIpoBoauts
COOTBETCTBYIOIIINE
pacyeTsl U BBIIEISITh
OTIpEEIISIONTIE
rapaMeTpsl B IeIIX
KOHTPOJIS ¥ OXPaHBI
BHEILIHEU CpEeBbl. .
CTpouTh CHCTEMBI
YpaBHEHUS IS
OTIMCaHUS
JIMHAMHYECKUX
MIPOIIECCOB C
rmapamMeTpamMu
YIIPaBIICHUS.
0060061maTs
JKCIIEPUMEHTAIbHBIE
JaHHbBIE, paboTaTh
CaMOCTOSATENIBHO C
yueOHOWH U
CIIPaBOYHOMN
JINTEPATYpPOI.
CucremMaTH3upoOBaTh,

oI0MpAaTh,
MEPEeBOIUTh |
pedepupoBatb

JUTEpaTypy IO

IIpakTrueck
ue "
CaMOCTOSITE
JIbHBIE

paboThI

Bompocer  k
JK3aMEHY H

3a4eTy




MAaTCMaTHUKE U
MAaTeMaTU4CCKOMY

MOACIIUPOBAHUIO

Meronamu penieHus
JTUHAMHUYECKUX CHCTEM,
UMEIOIINX MPUKIATHOE
TUAPOMETEOPOIOTHYEC
KO€ cojlep:KaHue,
HaBBIKAMH
CaMOCTOSTEIIFHON
paboTHI ¢ yueOHOH 1
CIIpaBOYHOM
JINTEPaTypOU;
HaBpikamu aHanm3a u
MIPOTHO3a HA OCHOBE
JAHHBIX HAOJIIOICHHH,
SKCIIEpUMEHTA U
MOJICIBHBIX PACUETOB.
TexHOIOrUSIMH

OIUCAHHS
JIUHAMHYECKHUX IOJICH B
OKeaHe U aTMocdepe Ha
OCHOBE
MaTeMaTu4YCCKOro

MOACIIUPOBAHUA

[IpakTrueck
ue u
CaMOCTOSITE
JIbHBIE

paboThl

Bomnpocsl  k
9K3aMEHY H

3a4eTy

OK 8 Bnanenuem
TEOPETUUCCKUMH
3HAHUSIMU B 00JIaCTH
OXpaHbl aTMOc(hepsl 1
ruapochepsl (Boj Cyln
1 MupoBoro okeana),
OCHOBaMH YIIPaBJICHUS
B c(hepe UCIOJIb30BaHUS
KITUMATHYCCKHUX,
BOJIHBIX U PHIOHBIX
pEeCypCcoB U HaBBIKAMH
TUTAHUPOBAHUS
OpTraHM3aINU TIOJICBBIX
Y KaMepaJbHBIX paboT

3Haer

CrocoObI BeIIETICHUS
OTIPEICIISIOIINX
(aKTOpOB M ONMUCAHUS
KOJIMYECTBEHHBIX
apaMeTpoB B 00JIaCTH
OXpaHbl aTMoc(hepbl U
ruapochepsl.
ITpunumne!
yIpaBIeHAS
JMHAMUAYECKHUMHU
crucTeMaMH B
MPWIOKEHUH K
mpobaemMaM OXpaHsbl
aTMocdepsl 1
runpocdepsl. Metoasl
peleHus 3ajad,
UMEFOIINX
MPAKTUIECKUE
MIPHUIIOKEHUS K
9KCILTyaTalin
OKpY>Karolle cpeibl.

IIpakTrueck
ne )51
CaMOCTOSITE
JIbHBIE

paboThI

Bomnpocsr  k
JK3aMEHy H

3a4eTy




Vmeer

Pemiate mpaktuyeckue
3a7a4M U COCTaBJISATh
PEKOMEHIAIUU TI0
MIPUMEHEHUIO
pe3yIbTaTOB HAYYHBIX
HCCIIEIOBAHUH.
IIpuMeHsATh HaBBIKU
MIPOTHO3UPOBAHUS
TEPMOINHAMHICCKHUX
MIPOTIECCOB K
MPaKTUYECKUM
3a7a4am.
PaccuurtwiBaTts u
SKCIIEPUMEHTAIBHO
CpaBHUBATH
pe3yabTaThl st
TTOATBEPKICHUS
JIOCTOBEPHOCTH
Pe3yIbTaTOB HAYYHBIX
HCCIIETOBAHUS.

OT4eTEI 0
MPaKkTH4
€CKUX

paborax

Bomnpocsl k

3a4eTy




KOMILJIEKCHI OIIEHOYHBIX CPEJICTB
JUISI TEKYIIENA ATTECTALIMM

Bonpocsl 111 YCTHOTO onpoca

KOMILJTEKCHI OIEHOYHBIX CPE/ICTB
JUISI TEKYIIENA ATTECTALIMM

VYpaBHEeHHs] MaTeMaTHUECKON (PU3UKH
DIIMOTUYECKUE YPABHEHHUS
[TapaGonnueckue ypaBHEHUS

['unepbonuueckue ypaBHEHUS.

o~ WD BE

IMuaponuuamudeckue npuiioxeHus Y MO niisa onucanust GU3nIecKux

IIPOLIECCOB

6. Ilomsa. I'paguent. Potop. Bpamenue.

7. Mopenu TMHaMHUYECKUX THAPOMETEOPOIOTHUECKHUX POLIECCOB.
[Toctpoenue u pemenue auddepeHmarbHbIX YpaBHEHUH.

8. OObikHOBeHHBIE MU epeHInanbabie ypaBHeHus. [[uHaMdeckne MoIemu.

9. Vpasuenue nuddy3uu 1 BOJTHOBOE ypaBHEHHE.

10.Pspasr Teitnopa. [Iporaossrl

11. Psast @ypsbe.

12 .TTpuHIMIEl 00paOOTKU JAaHHBIX IO BOJHOBBIM MPOIECCOB.

13.MogenupoBaHre BOJHOBBIX MPOIIECCOB

14. T'apMoHMYECKHE BOJHBI M Pa3JI0KEHNE BOJHOBBIX IMPOIECCOB HA
TrapMOHUYECKHUE COCTABJISIOLINE.

15.®yHKIIMY MHOTHX TIEPEMEHHBIX U YaCTHBIC TTPOU3BO/IHBIC.
['upomMeTeopoIOrnuecKue NpUIT0KEHHS

16.Cxkansiproe nosie. ['napoMeTeoposIornuecKie NpuloKeHUs

17.Bextopusbie nosist. Bpamenue. JluBeprenuus. I 'uagpomereoponoruueckue

MPWIOKEHUS

18.ITotok. LHupkynsuusa. Buxpe. ['ugpomereoposiornyeckue npuaoKeHus



19.BonHOBBIE ypaBHEHHUS B IPUIIOKEHUHU K (PU3MUECKUM MPOLIECCaM B OKEaHe

20.Iuddy3noHHbIE YpaBHEHHS] MAaTEMaTUYECKONU (DU3UKHU U TETIJIOBBIE
MPOILIECCHl B OKEaHe

21.ITpubnmkenue reoctpopudeckoro cootHomeHus. [pubmnkenue
TUAPOCTATHKU. [ UIpoMeTeoposiornuecKue npuiaoxkenus. Moaudukanuu
JTUHAMUYECKOI'0 METO/a B OKEAHOJIOTHH

22. ludpdepennnanbHble ypaBHEHUS C Pa3IeAIOIUMUCS IEPEMEHHBIMH.
['unpomeTeoposiornueckue NpuiloKeHHs

23.IIpocTeie TUHAMHYECKHE MOICTU

24 Jluneiinbie nuddepeHIanbabie YpaBHEHHS ¢ TOCTOSTHHBIMU
koadunmentamu. Buyrpennue konebanusi. Yacrora bpenra-Bsiicsis.
['uapomMeTeopoorndecKue MpUI0KEHHS

25.Bonna. BonHoBoe ypaBHeHue. YpaBHenue nuddy3uu. OyHKIIUU MHOTUX
NEPEMEHHBIX U YaCTHBIE TPOU3BOJHBIE. [ HIpOMETEOpOIOTHYECKUE
IPUIIOKEHUS

26.Psanap1 Teitnopa. [Ipubnmkennsie pacueTsl. [ uapoMeTeoposornyeckue
PUIIOKEHUS

27. Ilpunoxenus psgos Teitnopa mj1s mpordosa. ['uapoMereoposornyeckue
IPUIIOKEHUS

28. Psanp1 @ypre. Criektp. ['mapomeTeopoiornieckue mpuitoKeHHsI

29. Pemienue BoHOBOTO ypaBHEHUs MeToAoM Dyphbe.

['MapOoMeTeOpONIOrnYECKUE PUIIOKEHHUS

Ha «xaxnperii Bompoc HeoOXomuM mpuMep U3 THapomeTeoposioruu. Bce

KOHKPETHLIC MMPUKIAAHBIC PACUCThI ITIPOU3BOANUTDL C YUCTOM PA3MCPHOCTH BCIINYMH.



3AYETHO-9K3AMEHAIIMOHHBIE MATEPHUAJIbBI

CnuCcoK BONPOCOB K IK3aMEHY

VYpaBHeHHs] MaTeMaTHYECKON (DU3UKHU
DIIMNTUYECKUE YPABHEHHUS
[Tapabonuyeckre ypaBHEHUS

['unepOonnueckrie ypaBHEHUS.

a k~ w0 Dnp e

[Munponunamudeckue npuiioxkeruss YM® st onrcanusi pu3nuecKux

IIPOLIECCOB

6. [lons. I'panuent. Potop. Bpamienue.

/. Mopenu IMHAMUYECKUX THIPOMETEOPOIOTMYECKHUX MTPOLIECCOB.
[Toctpoenue u pemenne qudpdepeHIaIbHbIX YpaBHEHUI.

8. OObikHOBeHHbIE AU dhepeHInaIbHbie ypaBHeHUs. JJuHaMI4ecKue MOIeIH.

9. VYpasuenue auddys3un 1 BOJHOBOE YpaBHEHHE.

10.Psanpr Teitnopa. [Tporuosst

11. Psaast @ypsoe.

12 TTpunummer 06pabOTKKU JaHHBIX 110 BOJIHOBBIM MPOIIECCOB.

13.MoaenvupoBaHue BOJHOBBIX MPOIIECCOB

14. I'apMoHUYECKHE BOJHBI U PA3JI0KEHNE BOJIHOBBIX MPOLECCOB HA
TrapMOHUYECKHE COCTABIISIOLINE.

15.®yHKIIMKM MHOTUX NEPEMEHHBIX U YaCTHBIEC MPOU3BOIHbIE.
['unpomeTeoposiornueckue NpuiioKeHUs

16.Cxkansproe mosie. ['MapoMeTeopoIoTuIecKue MPUI0KCHUS

17.Bexropusble nosisi. Bpamenue. Jluseprenuus. [ 'ugpomereoposoruueckue
MIPUIIOKEHUS

18.TTotok. Hupkynsuus. Buxps. ['mnpomeTeoponornueckue mpuaoKeHUs

19.BonHoBBIE ypaBHEHUS B IPUIIOKEHUHU K (PU3NUECKUM MPOIIECCaM B OKEaHE



20.Tudpy3nonHbie ypaBHEHHS MATEMATHIECKON (PU3UKHU U TETUIOBHIE
MPOLIECCHI B OKEaHE

21.Tlpubnmxenue reoctpoduyeckoro cootHomienus. [pubnmkenne
THJIPOCTATUKU. [ HapoMeTeopoIorniueckue npuiokenus. Moaudukanuu
JUHAMUYECKOTO METO/1a B OKEaHOJIOTUU

22.luddhepeHnraibHbie YpaBHEHUS C Pa3ICIISIONIUMUCS IIEPEMEHHBIMU.
['unpomMereoposiornyeckre IpUioKeHus

23.1lpocThie AUHAMUYECKHE MOJICTH

24 Jlunetinpie nuddepeHIanbHble YpaBHEHNS ¢ TOCTOSTHHBIMU
ko3 urmentamu. Buyrpennue konebanus. Yactora bpenra-Bsiicss.
['upomMereoposiornyeckue NpuaoKeHUs

25.Bonna. BonHoBoe ypaBHenue. Ypapaenue auddysun. OyHKINN MHOTHX
IEPEMEHHBIX U YaCTHbIE IPOU3BOAHBIE. | HPOMETEOPOIOTHUECKHE
PUITIOKEHUS

26.Psanp1 Teitnopa. [Ipubnmkennsie pacueTsl. [ mapoMeTreopoiornieckme
PUITIOKEHUS

27. llpunoxenus panos Telinopa nns nporuosa. [ 'mapomereoposornyeckue
PUITIOKEHUS

28. Panp1 @ypwe. Criektp. ['mapomeTeoposiornueckie mpuaioKeHUs

29. Pemienre BOJIHOBOTO ypaBHeHHS MeTo10M Dypre.

I'mapomeTeoponornueckue mpuiIoKeHHs

30.

A) Ha kaxabliii BOpoc He00X0AMM NMpUMep U3 THAPOMETe0POJIOT M.
b) Bce KkoHKpeTHble TNPHUKJIAJAHBbIE PpacyeTbl MNPOU3BOAUTH € Y4YEeTOM

Pa3MepPHOCTH BeJIMYMH.



