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l. Hemun wu 3agaunm aucuunauHbl (Moayasi) B1.B.10 «OcHOBBI YHCIEHHBIX
METOJ0B MPOrHO03a NMOT0Abl U KJIUMATA !

Heab: ¢opmupoBaHue MPENCTaBICHUA 00 ypaBHEHUSX MATEMaTHYCCKUX MOJelei
MOTOJHBIX OOpa30BaHWUM, M WX PEHICHUH IPH IOMOIIM COBPEMEHHBIX BBIUMCIUTEIBHBIX
YCTPOMCTB.

3agaun:

- HAYYUTh UCIIOJIb30BaTh TEOPETUUYECKHUE MPEJCTABICHUS O JUHAMUKE BO3JYIIHBIX Macc
JUISL IPAKTUYECKUX MPUMEHEHHUI;

- IPUMEHSTh COBPEMEHHBIC METOBI perieHus TuddepeHINaTbHBIX YPAaBHEHUN U CUCTEM
nuddepeHIaIbHBIX YPAaBHEHUH B YaCTHBIX MPOU3BOHBIX.

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yyeonas gucrumuHa (Moaynb) b1.B.10 «OCHOBBI YHCIEHHBIX METOJIOB MPOTHO3A
MIOTOJTBI M KJIIMMATa» OTHOCHUTCS K 0053aTEIbHON YaCTH MPOTPaMMBI.

2.2. Jlna m3yuyeHHsl NaHHOM y4yeOHOW IUCLMIUIMHBI HEOOXOAMMBI 3HAHUSA, YMEHHs H
HaBBIKH, (hopmupyemble mpemmecTByommMu guctuminaaMu:b1.0.15 «@usuka»; 51.0.16.01
«AHanmuTH4YecKass reomeTpus u Beicmas anredpa»; b1.0.16.02 «MaremaTHueckuil aHamu3y,
b51.0.01 «Mudopmatuka»; b1.0.24 «Bebd-mporpammupoBanue B rugpomereoposorun», b1.0.26
«Puznyeckas mereoposiorus»; b1.B.02 «/lunamuueckas MeTeopoIorus»

2.3. Ilepedyenp mocneayrOmUX y4eOHBIX JUCIUIUINH, UI KOTOPBIX HEOOXOIMMBI 3HAHHS,
YMEHUS U HaBbIKH, (hOpMUpyeMble TaHHON y4eOHON AMCLUIUINHOM:

b2.B.01(Y) Hayuno-uccnenoBarenbckas paboTa (IOJIy4eHHE HAaBBIKOB  HAYYHO-
HCCJICI0BATEIbCKOM paboThI).

b2.B.02(I1) Texnonoruueckas (IpOEKTHO-TEXHOJOTHYECKAs]).

b3.01(/1) BbimonHeHue, MOArOTOBKAa K MpOIEIype 3allUThl M 3aIIUTa BbITYCKHOU
KBaJIM(DUKALIMOHHOM paboTHl.

Jucuunza SBIIseTcs UTONOBOM.

Pa3nenpl, BKIIOYEHHBIX B NIpOrpamMMmy AMCHMILIMHBL «YMCIEHHBIE METObl aHalu3a M
IPOTHO3a TOTOABbI», MpeJICTaBlseT cO00M HTOroBBI 3Tam €JUHONH CHUCTEMbI IOATOTOBKH
OakanaBpoB 1o HampasieHuto mnoArotoBku 05.03.04 «'uapomereoponorusy. YcnemHoe
OCBOEHHE MaTepuaja AAHHON JUCLMIUIMHBI BO3MOXKHO ITPU YCIIOBUHM OBJIAJEHUS CTYIEHTaMH
(GbyHIaMEeHTaIbHBIMM 3HAaHUSIMU B (PU3MKE, MaTeMaTHKe M MporpaMMHpoBaHUM. BBeneHuem B
JUCLMIUINHY — sABJIAE€TCA Kypc «JlMHaMuueckas METEOpOJIOTHsA», OCHOBBIBAIOIIMKCA Ha
«Pusnyeckon Mereoposorun». Kypebl  «MareMarnueckoro aHanusa», «AHaIUTUYECKON
TreOMETPUHM U BBICHIEH anreOpbl» € 3JIEMEHTaMU BEKTOPHOIO aHajdM3a YUTAEMBIMU B paMKax
«JlnHaM1YeCcKON METEOpOJIOTUNY», U 3HAaHUI 00 OCHOBHBIX (PM3NYECKUX 3aKOHAX, MOJTYYEHHbIX B
pamkax KypcoB «Pu3zuku» n «DU3nueckoil METEOPOJIOTUN» C METOAAMH UX MAaTEMAaTHUYECKOTO
MOJIEJIMPOBAaHUSI HAa OCHOBE peleHus AuQQepeHIraIbHbIX YpaBHEHUN YUTAaeMbIMH B paMKax
«/luHaMUYeCcKOH MeTeopOoJIOTHH» TPUBEAET K IMOJYyYEHHIO HABBIKOB HEOOXOAMMBIX IS
OCBOEHHUS JUCHUIUIMHBI «YUCIIEHHbIE METOJAbl aHaji3a M MpOorHo3a Moroisl». CBeaeHHs
noigy4deHHele B Kypcax «MHdpopmatuka» u «lIporpammupoBaHue B THIPOMETEOPOIOTHI
HEOOXOIUMBI JUIsl pelIieHHus 0a30BbIX NPAKTHUECKHUX 3ajad B Kypce «YHCIEeHHbIE METOMAbI
aHaJIM3a U IPOTHO3a IOTOABD».

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI
[Ipouiecc ocBOeHMS TUCIUIUIMHBI HAIIpaBlieH Ha (OPMUPOBAHUE HJIEMEHTOB CJEIYIOIINX
komneTeHIM B coorBercTBUU ¢ PI'OC BO 1 OIl BO no nanHOMy HampaBiIE€HUIO OJATOTOBKU
05.03.04 «I'mapoMeTeopOTOTHUS»:

IlepedyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00YUYEHUS 10 JUCHUILUIHHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUS KOMIIeTeHIH



Komnerenuus HNuaukaropsl Pe3ysbTaThl 00y4eHus
KOMIIeTeHIH I
InK-7 NAK 71 3namo:
CrnocobeH  ucnonb3oBaTh | BeimonHser - TEOpPETUYECKHE OCHOBBI
CTaHJapTHOE U | TEXHOJIOTMYECKHUE 3aKOHOMEpPHOCTEH aTMoc(hepHOi
CIELIUATU3UPOBAHHOE omepauuu 1Mo cOopy, | JUHAMUKH.
nporpaMMHoOe oOecriedeHue | 00paboTke,  MOJATOTOBKE, | Ymemb:
s MOJITOTOBKM | QHAJIM3Y M MHTEpIpETaluy | -  HUCHOJb30BaTb  YPAaBHEHUS
MH(pOPMAIIMOHHO- TUAPOMETEOPOIOTUYECKON | IBMIKEHMS BO3/yXa, COXpPaHEHUs
CIIPaBOYHBIX u | uHopMauu C | UMITyJIbCa MacChl U SHEPTUU IS
AHAJIUTHYCCKUX MMPUMCHCHUCM CO3a1aHud IMPOCTBIX
MaTepHajoB, UMEIOIUX | BBIUUCINUTEIIBHOM TEXHUKN | MaTeMaTUYeCKUX Moiesei
TUIPOMETEOPOJIOTUYECKYIO JUHAMUKHA aTMOC(EpBbI
HaIpaBJICHHOCTh Bnaoemu:
- MAaréMaTudcCKHUM allapaTromMm
MOJICJIUPOBAaHUsL  aTMOC(hEpHOi
JUHaMUKHN n 0a30BBEIMH
HaBBbIKAMHU YHUCIEHHOTO
MOJICIIMPOBAaHMUS  aTMOC(hEpHOM

JuHaMHuKHU Tipu omontu [1K.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM TUCHMIVIMHBI COCTABJIAET 3 3a4eTHbIE eIMHUIbI, 108 yacos,
®opMa NPOMEKYTOUYHOM aTTECTAIUM: DK3aMECH

4.1 Coaep:kaHue IMCHHIJIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM, ¢ YKAa3aHHMeM BH/I0B YYeOHBIX 3aHSITHI W OTBEIEHHOI0 HA HMX
KOJIMYECTBA aKaJeMHUYeCKHX YaCcOB (04HOe/3204H0€e 00y4eHne)

o Buzsl yaeOHOM paboTHI,
. BKJTIOYAsi CAMOCTOSTEIIbHYIO padoTy
Q X
00yJaroIINXCs, IPAKTHUECKYIO IIOATOTOBKY 1
2 Er yHarom P Yo Ton Y ®dopMBbI TEKyIIEro
& = TPYAOEMKOCTh
a| = 5 2 KOHTPOJIA
S| o | 85 S (B gacax)
No < § = Z, = YCIIEBAEMOCTH,;
° h 1)
i Pa3gen quCHUIINHBY/ TEMBI g o E g KoHTakTHas paboTa % ®opma 5
= 3 o PEToIaBaTesIst ¢ 00yJaroIUMHCS & s HPOMEIKYTOTHOU
ol A | = o e 8 ATTECTALIUU
Q
E CemuHapckue 2 = (no cemecmpam)
o [npakTuueckue K S
2 | JTexnuu /maopaToprse OHCYJIbTAllN ! 03
3aHATHA
7/ | 16/ .
1 DKCTPAIOISAIUOHHBIC METOIBI 5| 34 2/2 6/2 8/30 | YcrHbIif ompoc
r 7 1 .
5 UAPOJUHAMUYCCKHE  MeTojasl  mporHosa | 7/ | 19/ 3/2 6/2 10/30 | Vet ompoc
MOTOJIBI 5 34
KoHeuHO-pa3HOCTHBIE  METOABI  PEIICHUS 7/ 21/
3 YPaBHEHUI THUJIPOTEPMOAMHAMHUKH. MeTton 5 34 3/2 8/2 10/30 | YcrHsblit onpoc
CETOK
7/ 21/ .
4 CrieKkTpanbHble IPOTHOCTUYECKUE MOJIENH 5| 34 3/2 8/2 10/30 | YcrHsblit onpoc
ONTOCPOYHBIE W cBepxaoirocpounsie | 7/ | 25/ .
5 A p pxA p 6/2 8/2 11/30 | YcrHsblit onpoc
MIPOTHO3BI IOTOJIHI. 5| 34
KCP 214




Bunsl yueOHOM paboTHI,
o o BKJIIOYAs CAMOCTOSATENLHYIO PaboTy Dopmbr Tekymero
% § g % 00y4aroIIUXCsl, NPAKTHYECKYIO MOATOTOBKY KOHTpOIAL
No E* S o 9 TPY/I0EMKOCTD yCIIEBAa€MOCTH;
W Paznen nucIuInHbl/ TEMBI 5 o = o (B yacax) ®opma 5
2 =
= 9 Z g & d TPOMEXKYTOYHOI
o| B | EF KonrakrHas pabota S # 'Y  arrecrauun
O O < g
NPEnoAaBaTes ¢ 00yJalOMIUMUCS (no cemecmpam)
Hroro yacon 108 17/6 34/6 412 49/90
4.2 IlnaH BHeayIUTOPHOIi CAMOCTOAITEIbHOI PadoThl 00YYaIOUIMXCSl IO TUCHHITIHHE
CamocTosTenbHas pabora o0ydyaronmxcs VuebHo-
OuerouHoe METOINYECKOE
Cemectp Haspanue pasznena, TeMbl B 4 a6 Cpoxu | TpymOeMKOCT COCICTEO obecneyeHue
HA CaMOCTOATCIABHON PAOOTB | o\ e (dac.) pea CaMOCTOSATEIbHON
paboThI
DKCTPaIoIAUOHHBIE METO/IBI KoHcnekTs! nexkuuii,
CEeMHHApOB,
B teuenue
715 Pemenue 3anau ceMECTDa 8/30 Koncnekr  |nureparypa:
P OJI: 1-4
JUI: 1-6
KoncrekTs! JIeKImi,
CEeMMHapOB,
I'maponvHamMuueckue  METOJbl  MPOTHO3a B Teuenue
7/5 Perrenue 3amau 10/30 JauTeparypa:
TIOTOJTBI cemecTpa OJT: 1-4
Kouncnexkr  |IJI: 1-6
KoHcnekTs! nexiuii,
KoHeuHO-pa3HOCTHBIE ~ METONBI  peHICHUs CEeMHHApOB,
x B teuenne
7/5 |ypaBHeHW# THUApPOTEpPMOAMHAMHKH. MeTrox Pemenue 3anay 10/30 JaUTepaTypa:
cemecTpa
CETOK OJI: 1-4
Koncnekr JUI: 1-6
7/5 |CnektpanbHbIe TPOTHOCTUYECKUE MOJICIIH 10/30




CamocrosiTenpHas paboTa 00yJaronuxcst VuebHo-
METONYECKOE
OrneHounoe
Cewmectp Hazpanue paszneina, TeMbl B 5 046 Cpoku | TpymoemkocTh CDEICTEO obecrieyenue
U CAMOCTOATCILHON PAOOTEL | o g (aac.) pen CaMOCTOATENBHOM
paboThI
7/5  |PernoHanbHbIE 1 ME30MACIITAOHBIE MOICIIH 11/30
OJITOCPOYHBIE u CBEPXJI0JITOCPOUHBIE
75 [omrocp pxoarocp 8/30
MIPOTHO3bI TIOTO/IHI.
OO6mmii 06beM caMOCTOAITEIHLHON Pa0d0THI MO TUCIUIIHHE (Yac) 46/90




4.3 Conepxanue y4eOHOIro MaTepuaJia

1. OkcTpano/sinuOHHbIE METO/IbI

Metoapl ¢gopManpHON SKcTpanoisaiuu. llepememenne Oapuyeckux IIEHTPOB (IIEHTPOB
[MKIIOHOB, AHTUIMKIOHOB W Je(OPMAIMOHHBIX TOJeH). ['paHHIBl TPUMEHUMOCTH METOOB
(hopMaIbHON IKCTPAITOJISIIIHH.

2. 'mapoanHaMu4vecKue MeTOAbI POTrHO3a MOr0/IbI

OnpeneneHre MPOU3BOJHBIX MEPBOrO M BTOPOrO MOPSAJIKA, OCPEAHEHHBIX MO TEPPUTOPHUH.
Cucrema ypaBHEHUI THIPOTEPMOJAMHAMHKHK B JCKApPTOBOUW cucTeMe KoopawHart. M3obapuueckas
cuctemMa koopauHaT. [IpenMyInecTBa HMCMOIB30BaHUS HM300apUUYECKONH CHCTEMBI KOOPJIUHAT I10
CPaBHEHMUIO C JICKaPTOBOM CUCTEMOU KOOpAHHAT. {pyrue cuctemMbl KOOpIUHAT.

3. KoHe4yHO-pa3HOCTHBIE METO/IbI PellleHUs1 YPABHEHUI ruaApoTepMoauHaMuKku. MeTo
CeTOK

KoHeuHo-pa3HOCTHAs anmpokcumanus npou3BoAHbIX. CylleCTBOBAHHE U €IUHCTBEHHOCTb
pewmieHnii. TOYHOCTh YMCIEHHOTO pelIeHUs. ANMPOKCUMALHKS, COrNIACOBAHHOCTh, YCTOMYHUBOCThH U
CXOJIMMOCTh YHMCJIEHHBIX peIIeHUH. MeToabl MPOBEPKH YHUCICHHBIX CXEM Ha YCTOWYMBOCTb.
Koneyno-pa3sHocTHast anmpoKCUManusi MPOU3BOJHBIX IO BPEMEHHU. SIBHBIE UM HESBHBIE CXEMBI.
Br16op cxeM WHTErpupOBaHUs SBOJIIOLNHMOHHBIX ypaBHeHUH. CXema penieHus IMOJHOW CHCTEMBbI
ypaBHEHUN TUAPOTEPMOIMHAMHUKHN B U300aprUUYECKOM cucTeMe KoopauHat. CxeMbl HHTETPUPOBAHUS
METOJIOM PaCUICIIICHHUS.

4. CnekTpaJibHble NPOTHOCTHYECKHE MOIeIN

basucHble pyHKINH, UCIIONB3YEMbIE B CHEKTPATbHBIX MOJIEISX.

5. PernonajibHbBIE H Me30MAaCIITAOHbIE MOJEJIH.

6. 10JIrOCPOYHbBIE H CBEPX/10JTOCPOYHbIE MPOTHO3bI MOT0/IbI.

Bo3MOXXHOCTH MOBBIIIEHUS KadyecTBa NPOTrHO30B. M CMonap30BaHWE THAPOJMHAMUYECKHUX
Mozeled s JOJTOCPOYHBIX MPOrHO30B Morojbl. CucreMa MeCSAYHOrO MPOTHO3a Ha OCHOBE
moaenu OILIA I'TO.

7. Cuctema ycBOEHUsI JaHHBIX

OOBEeKTUBHBIN aHANU3 IaHHBIX. BapuammonHoe ycBoeHue nanHbIX. MHUIIManu3anus.

IV.3.1.IlepeyeHb ceMHHAPCKHX, IPAKTHYECKUX 3aHATHII M J1a00PaTOPHBIX padoT

Ne /o Ne paznena u Tembl HanmvenoBanue ceMmruHapos, Tpynoemkocts OreHOUHBIE ‘DOpMHpYeMHe*
JUCIUTUTAHBI (MOYJIS) MPaKTHYECKHUX " (qac,) cpencTBa KOMITETEHIIUH
(MHAUKATOPHI)
J1a00paTOPHBIX PadbOT Beero | U3 Hux
YacoB (MMPaKTHYCCKasy
HOATrOTOBKa
1 2 3 4 5 6 7
1 KBaszureoctpodpuu | Pemenue 3anau 19/4 Koncnekr | ITK-7
eCKUil aHan3 NIK,7.2
2 bapoxinHHas Pemenue 3anaq 16/4 Koncnekr | IIK-7
JTMHAMHKA NAK 7.2
3 Monenu u metons! | Pemenue 3amaa Koncnexr | IIK-7
YUCIIEHHOTO 8/2 NOK 7.2
MIPOTHO3a MOTOJIbI

4.3.2. IlepeuyeHb TeM (BONPOCOB), BBIHOCMMBIX HA CAMOCTOSITEJIbHOE H3y4YeHHe

CTYJIeHTAMM B paMKax caMocTosiTeJbHoi padoTsl (CPC)

/1

Tema

3aganue

®opmupyemas
KOMITIETEHIIMS

UK




1 KBasureoctpoduueckun | BepTukanbHoe ABUKEHUE nK-7 NAK k7.2
¥ aHaIHM3
2 bapoknunHas bapoknunHas Heycronuubocts | ITK-7 NIK, k72
JAHAMHKa B HETIPEPBIBHO
cTpaTu(UIMPOBAHHON
atMocdepe
3 Mopenu u  Meroasl | [moGansubie u peruonanbHbie | ITK-7 NIK, k72
YUCJICHHOTO IIPOTHO3a | MOJIEIH.
MOTObI

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUM CAMOCTOSITeIbHOI PadoThbl CTYICHTOB
CamocrodrenbHas padoTa MOApa3yMeBaeT CAMOCTOSITENIbHOE H3y4€HHE pasjesia TeMbl Ipu
IIOMOLIM KOHCHEKTOB JeKkiuil pasmeméHHbix B OMOC 1o CcOOTBETCTBYIOIEH IUCLUIUIMHE
«YucneHHbple METOBI aHaIM3a U MPOrHo3a 1norojae». Kpome 3Toro pekomMeH1yercst UCIoib30BaTh
JIUTEpaTypy U3 paszaeina

V. YYEBHO-METOAUYECKOE U HWH®OPMALIMOHHOE OBECIHEYEHHUE
JUCIHUIIVIMHBI (MO Y JIS).

JUis BBINOJIHEHUS] CAMOCTOSITENIbHOW PabOThl CTYIEHTHI JOJDKHBI IOJIb30BATHCS HaBBIKAMHU,
[IOJIyYUEHHBIMH Ha MPEAIIECTBYIOIIUX JIEKIMSIX, B X0Jle¢ padOThl Ha CEMHHApax U PELICHUU
JOMAIlHUX 3afaHuid. B pesynbraTe CcamMOCTOATENBHOM pabOThl  ydaliuecs JIOJIKHBI
IPOJEMOHCTPUPOBATh IPOMEKYTOUHBIE 3Tallbl BbIBOJIA COOTHOILIEHUN TeM U3 Tabmuusl 4.3.2,
IPOBECTH aHaJIM3 IIOJyYEHHbIX COOTHOILEHUH, CONPOBOIUTH IOJYYECHHBIE PpE3yJIbTaThl
HOSACHSIONMM TeKcToM. Jliast Gojee KaueCTBEHHOTO YCBOEHHMS MaTepHana ydal[uMcs
PEKOMEH/1yeTCs COCTAaBUTh OJJHY WJIM HECKOJBbKO 3a/ad 10 TeME CaMOCTOATENIbHOM paboThl.
VYyamuecss MOTyT 00BbEAUHATHCS B TPYIIIBI ISl PEIIEHUS] CAaMOCTOSITEIbHON PabOTHI.

V. YYUEBHO-METOANYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUIIIIUNHBI (MO YJIS)
a) mepeYeHb JIUTEPATypPhl
OcHoBHas:
1. benog IlI. N1. YUucnennsie metonsl nporuosa norosasl/ I1. W. benos, E. I1. bopucenxos, b. 1.
ITanun. — JI. : I'magpomereonsnar, 1989. — 376 c.
2. 'anguna JI. C. YucneHnple MeTOBI KpaTKocpouHoro nporrosa norosl/ JI. C. Ianaun, A. C.
Hy6os.. — JI. : Tuapomereounsnat, 1968. — 427 c.
3. 'mnn A. lunamuka atmocdeps! u okeana/ A. I'mmt. — M. : Mup, 1986. —T. 1. —400 c.; T. 2.
—415c.
4. Poyu I1. BeraucnourensHas ruapoaunHamuka/ I[1. Poya. — M. : Mup, 1980, 616 c.
5. Iunamuueckas mereoposnorus: yued. mocodue / B. K. Apryuunnes; Upkyrckuii roc. yH-T. -
Wpxkyrek: U3a-so UT'Y, 2009. - 164 c. (56 3k3.).

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHHUE JAUCHUIIJINHBI
MOAYJIA)
6.1. YueOHo-1a060paTopHOE 000py10BaAHUE:
JIeKIIMOHHBIE 3aHATHS IPOXOJAT B ayaAuTOpuu Ha 30 MOCaTOYHBIX MECT ¢ MYJIbTUMEIUNHBIM
o0opyIoBaHNEM U YIeOHOH MEOEIbIO.
[lpakTuyeckue 3aHATHSA, TpeOYIOUIME MCIOJb30BaHUE MEPCOHANBHBIX KOMIBIOTEPOB
MIPOXOAAT B KOMITBIOTEPHOM KJ1acce Ha 14 mocagouHbIX MECT.
6.2. IIporpamMHoOe oOecnieyeHue:
— Libreoffice (exxeromno oonoBnsemoe [10). YcnoBuss ~ ucnosib30BaHUS M0  CCBUIKE:
http://www.libreoffice.org/about-us/licenses/ (6eccpouno).
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—  OC «Anwst ObpazoBanuey. Jlunenszus Ne AAO.0323.00 ot 01.05.2023 (3 rona).

— GIS QGIS (exeromno o6HOBIsIeMoe [IO). VYcmoBus HCMOIB30BaHHUS TI0  CCHUIKE:
https://qgis.org/ru/site/ (6beccpodHo).

— Kaspersky Endpoint Security mis 6usneca - Crannaptaeiid Russian Edition (oOHOBISIEMOE
[10) JInuenzus Ne 1B08-211201-040133-810-136 ot 12.01.2021 (2 rona).

— 7Tzip (exeromno obHoBasiemoe I10). VcaoBus MCIONBb30BaHUS MO CChbUIKe: https://www.7-
zip.org/license.txt (6eccpouno).

— Adobe Reader DC 2019.008.20071 (exerogno oOHoBiasiemoe [10). VYcious
UCTIOJIb30BaHUS o CCBUIKE:
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_WWEULA-en_US-20150407_1357.pdf (6eccpouno).

— Google Chrome (exeromno o6noBimsgemoe I10). YcinoBus HCHONB30BaHUS IO CCHLIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

— Mozilla Firefox (exeromno ob6noBnsiemoe I10). YcnoBus HWCMONB30BAaHUS TIO CCBUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

— AST-Test plus 75. Jlunensuonnsiii gorosop JI-129-21 ot 01.05.2021 (3 roxa).
— «Awntumiarnat.BY3». Homep munensun: Ne5789/347/22 ot 30.12.2022 ot 30.12.2022 (1
roj)

—  GIMP 2.8.18 (exxerogno obnousiemoe [10).  VcrmoBusi  uCHONB30BaHUST MO CCHUIKE:
https://www.gimp.org/about/ COPYING (6eccpouno).

— Inkscape 0.92 (exeromno o6OnHoBisiemoe [10). VYcioBHs HCIONB30BaHUSA MO CCBUIKE:
https://inkscape.org/en/about/license/ (IIporpamma pacnpoctpansiercss Ha ycnopusx GNU
General Public License.) (6eccpouno).

— Cucrema aBromatusanuu O0ubamorek MPBUC64 (exeromno ooHoBisiemoe [10). Jlorosop
noapsiga 04-040-12 ot 21.09.2012 JTunen3usNe670/1 ot 16.12.2015 (6eccpodno).

— 2GIS (exeromno obOHoBisiemoe [1O). VYcnoBus HCHONB30BAaHUS IO  CCHUIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpo4Ho).

— Mapinfo Professional 16.  JIunensuonnsiit ceprudurar S/N MINWRS150001065 ot
12.01.2017 (GeccpouHo).

6.3. Texun4ueckme M 3J1eKTPOHHBIE CPEICTBA:
VYueOHbIIT MaTepral IO0JaeTCs C HCIOJIb30BAHMEM COBPEMEHHBIX CPEJICTB BH3yaIH3alldd C
MIPUMEHEHUEM MYJIbTUMETUIHOTO 000pyJOBaHHUS.

[lepcoHanbHBIE KOMIIBIOTEPHI AJISI BBITOTHEHHUS MPAKTUIECKUX M CAMOCTOSTEILHBIX paboT.
[To xaxgoi TeMe IUCHMIUIMHBI TOJTOTOBJIEHBl KOHCIEKTHI JIEKIUH, pa3MELIeHHbIE B
oTkpbITOM goctyne B OMOC.

Vil. OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

[IpenogaBanre  OUCHMIUIMHBL ~ BEAETCS €  NPUMEHEHHEM  CJEIYIOIMIMX  BHUJOB
00pa3oBaTeNbHBIX TEXHOJIOTHI:

NudopmanuoHHble TEXHOJOTHMH: 3aHATUS  CONPOBOXKIAIOTCA  MYJIbTHMEIUNWHBIMU
IIPE3EHTALMSIMHU, PEIICHUE 3aja4 COMPOBOKAACTCS UNCIEHHBIM MOJEINPOBAHUEM U BU3yaIu3aluen
MOJIYUYEHHBIX pe3yabTaToB mpu nomoiu cpeacts IO Anaconda.

IIpoekTHasi TEXHOJIOTHSI: OpPraHM3allUs CAMOCTOSTENBHOW pPabOThl CTYAEHTOB, KOTJa
o0y4eHHEe MPOUCXOIUT B IPOLECCE IEATEIBHOCTH, HAlPaBJIEHHONW Ha pa3pelieHHe MpoOJeMsbl,
BO3HUKIIIEH B X0J/I€ CAMOCTOSTEILHON pabOThI HaJl TeMaMU U3 TaOauIs! 4.3.2.

IIpob6aemMHoe  o0ydeHWe: CTUMYJIHPOBAaHHE  CTYJEHTOB K  CaMOCTOSITEIbHOMY
npuobperenuto  3HaHui w3 MmarepuamoB 1. V. YYEBHO-METO/IMYECKOE U
NHOOPMAILIMOHHOE OBECIIEHEHUE AUCHUIUIMHBI (MOAYJIA), HeoOXomumbIX uis
peleHHsI KOHKPETHOM POOIeMBbI.
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KontekcTHOEe 00yueHHe: MOTHBALMS CTYJEHTOB K YCBOEHHUIO 3HAHUW IyTEM BBISIBICHUS
CBs3€H MEXTy KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHUEM ;

OOyuyeHue Ha OCHOBe ONbITA: AKTHUBU3AIMS IO3HABATEIBHOM MEATENBHOCTH CTYACHTa
MIPOBOJIUTCS 32 CUET aCCOIUAIIMU U COOCTBEHHOTO OIIbITA.

OO0yuyeHue KPUTHYECKOMY MBIILIEHUIO: TIOCTPOCHUE 3aHATUS IO OMpPEACIICHHOMY
QITOPUTMY — TIOCJEAOBATEIIbHO, B COOTBETCTBHU C TpeMs (a3zaMu: BBI3OB, OCMBICICHHUE U
pednekcus. Llenp maHHONW 00pa3oBaTeNbHON TEXHOJOTHH — PA3BUTHE MBICIUTEILHBIX HABBIKOB
o0y4Jaronuxcs, HEOOXOUMBIX HE TOJBKO MPH M3YYEHUHM YYEOHBIX MPEIMETOB, HO U B OOBIYHOMN
KU3HU, U B TPO(ECCHOHANBLHOW MAESITeNbHOCTH (YMEHHE NPUHHUMATh B3BCUICHHBIC PEIICHUS,
pabortath ¢ HHpOpMaLUEH U ap.).

CraHumoHHOe oOy4yeHHe: OpraHu3anus  LEJCHANpaBICHHOM W IUIAHOMEPHOM
CaMOCTOATENILHON pabOThI CTYJCHTOB Ha 3aHATHH B MHUHU-TPyNIax B IeJsiX 0osiee 3HPeKTUBHOTO
YCBOCHHS IMPOXOJMMOTO Marepualia, KOorja KakJas TpyIa BBEIOMpPAcT CBOIO 00pa3oBaTEIBHYIO
TPAeKTOPHIO, M CTYICHTHI CAMU OLIEHHUBAIOT CBOIO PaboTy.

VIIl. OHEHOYHBIE MATEPHAJIbI JUUIsI TEKYHWEIO KOHTPOJISA U
IMPOMEXKYTOYHOM ATTECTAIIUA
8.1 Ouenounbie maTepuajsl (OM):

OyeHnounvle Mmamepuavl 01 6X00OH020 KOHMPOJisi — HE TIPETyCMOTPEHBI.

OI/leHOIlele mamepuailbl meKyuieco KOHmpoJisi

Tema  umm pazzen | [lokasarens Kpurepnii dopmupyemsbie
JUCIUIIAHBI OLICHUBAaHUS KOMIETEHIIMH U
VUHAUKATOPBI
KBaszureoctpoduueckuii | 3Haer cTpykTypy | Pemmn  3apmaum | IIK-7
aHaJIn3 BHETPONIMYECKON  LUPKYJSIUU. | TOMAIIHETO MK k72
YMmeer BbIBECTM WM  3HACT | 33JaHUS, 3HAET
3aI1Ch YPaBHEHMI: | OTBETHI Ha
TEPMOJIMHAMHYECKOM  DHEPruH, | KOHTPOJIbHBIE
3aBUXPEHHOCTH U | BOIPOCHI.

MOTEHIIMATILHOM 3aBUXPEHHOCTH,
HETMPEPHIBHOCTH, JIUBEPTEHIINH,
UMITYJIbCa B
KBa3UTeOCTPOHUIECKOM
MPUOITKEHUU. [Tonumaer
HCIIONIBF30BaHNE TIOTEHITNATLHON
3aBUXPEHHOCTH, KOHIIETILINIO
COXPaHEHUsI MOTEHIUATBLHOMN
3aBUXPEHHOCTH, MOXKET 3alUCATh
WJTH BBIBECTH
KBa3UreocTpophuIecKoe
ypaBHEHHE  OapUyecKol WM
BBICOTHOM TEHJCHIINH.
[Tornmaer wiM MOXKET BBIBECTH
ypaBHEHHE
KBa3UreocTpohuueckoro
BEPTUKAIBHOTO JIBUKECHUS,
uMeer MIpeJICTaBlICHUE 0
MUPKYISIIIUOHHBIX ~ CTPYKTYpax.
[Tonnmaet QusnuecKyro KapTuHy
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Tema WA
JOUCIHUITIINHBI

pasuen

TTokazarenn

Kpurepunit
OLICHUBaHUA

dopmupyembie
KOMIICTCHIIUU U
UHAUKATOPBI

OapOKIMHHOTO
MOYKET
M300apUUIECKYIO
KBa3UT€OCTPOPHUECKUX
YpaBHEHUM.

BO3MYIIICHUA,
3a1ucaTrb

bopmy

bapoknuHHas quHamuKa

Moxer  onwmcaTh
TUAPOAUHAMUYECKON
OapOKIMHHON HEYCTOWYHBOCTH.
[Tonnmaer HCII0JIb30BaHUE
JIMHEHHOTO BO3MYILICHUS
GYHKIIMU TOTOKa [UIsl aHanu3a
JIBYXCJIOMHOM MOJICIIN
BO3MYILIEHUA. 3HAET CTPYKTYpy
BEPTUKAIBHBIX  JBIDKCHUH B
OapOKITMHHBIX BOJIHAX.
[Tonumaer KOHUEIIUIO
JIOCTYITHOM OTEHIINATIbHON
SHEPTUH, IPUMEHSET ypaBHECHUE
SHEPIUu B JIBYXCIIOMHOMN
monenu. Ilonumaer Teopemy
Panes miist HeycrotuumBocTH B
CTpaTU(UIITPOBAHHOM
aTMocdepe. ITonumaer
npobieMy YCTOMYHBOCTH
BUXpEH. 3Haer TEOPUIO
pa3BUTHSI HEUTPAIHHBIX BOJIH.

pa3BuTHE

Pemmun  3agaum
JIOMAIITHET O
3aJaHus,
OTBETHI
KOHTp OJIBHBIC
BOIIPOCHI.

3HacCT
Ha

IIK-7
I/II[KHK7.2

Mogenu wu
YHUCJIEHHOT'O
IIOTOJIBI

METOIBI
MIPOTHO3a

IlorrMaeT KOHIIEIIINIO CUCTEMBI
YCBOGHUS JIAHHBIX, 150,
00BEKTHBHOTO aHaJm3a.
IToumMmaet 4To Takoe
BapHaIOHHAas ACUMMIISIIHS.
3Haer  mpoOieMy  pelleHue
po0IeMbI HaYaJIbHBIX
KOJIeOaHUI MMOATOHKOM IaHHBIX.
Moxet pacckaszatb
OCOOCHHOCTH TJIOOQNIBHBIX U
PErHOHANIbHBIX MOJICIICH.
[lonnmMaer  CyTb  KOHEYHO-
Pa3HOCTHOTO METOo/a,
CIEKTPaJIBLHOTO METO/a, METOAa
KOHEUHBIX DJICMCHTOB.
[Tonnmaer IIPUYUHY
HEOOXOAUMOCTHU

napameTpHu3aluu

METEOPOJOTUYECKHUX MPOLIECCOB.

OnwuceiBaeT  TPUHIUINBIL,  Ha
KOTOPBIX OCHOBaHO
MIPOTHO3UPOBAHHE 1o

Pemmmn  3agauu
JIOMAIITHET O
3aJaHus,
OTBETEHI
KOHTPOJIbHBIE
BOIIPOCHI.

3HACT
Ha

nK-7
I/II[KHKTZ
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Tema 15810 paznen | [Tokazarens Kpurepunit dopmupyembie
JUCIHUITIITNHBI OLICHUBaHUA KOMIICTCHIIUU U
UHAUKATOPBI

aHcaMOJII0, ¥ KaK TaKOM ITOJIXO0J
MOXKET OBITH UCIIOIL30BAH JUIS
KpaTKOCPOYHOTO,
CPEIHECPOUYHOTO 51
JIOJITOCPOYHOTO
nporHo3upoBanusi. OObsCHsET
Hay4HbIC OCHOBBI ITOMECSYHOTO,
CE30HHOTO M BHYTPHUTOJOBOTO
MIPOTHO3UPOBAHUSI.

> ow

10.
11.
12.
13.

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB H BOIIPOCOB K IK3aMeHY

Mertonsl dopManbHON SKcTpanoisiuu. [lepemenienne m306ap, OapuvecKuX JIOKOWH U
rpeOHei.

[lepememenne  Gapu4eckux  IEHTPOB  (LEHTPOB  NHKIOHOB, AaHTHIMKIOHOB M
neGOpMalMOHHBIX  MoJsiel).  I'paHuibl  NPUMEHMMOCTH  METOJIOB  (hOpMasIbHOM
AKCTPAIOJISLIMH.

Onpenenenne NponU3BOIHBIX IIEPBOTO U BTOPOTO MOPSAIKA, OCPENHEHHBIX 110 TEPPUTOPHUH.
Cucrema ypaBHEHUI T’UAPOTEPMOIMHAMUKH B IEKAPTOBOM cHCTEME KOOPAUHAT.
N3o0apuueckast cuctemMa koopauHar. IlpemmyinecTtBa HCIONIB30BaHUS H300apHUUECKOM
CHUCTEMBI KOOPJIHMHAT 10 CPABHEHUIO C JEKAPTOBOM CUCTEMOM KOOpAUHAT. J[pyrue CUCTEMBI
KOOpJUHAT.

KoneuHo-pa3HocTHas anmpokcuManusi npou3BoaHbIX. CylllecTBOBaHHE M €IMHCTBEHHOCTD
pemieHnii. TOYHOCTH UYMCIEHHOTO peuleHHs. AMNMPOKCHUMALMs, COINIACOBAHHOCTb,
YCTOMUYMBOCTh M CXOJUMOCTb YUCIICHHBIX PEIICHHI. MeTobl IPOBEPKH YHMCIIEHHBIX CXEM
Ha YCTOWYUBOCTb.

KoHeuHO-pa3HOCTHAsT anmpoKCUManus IPOU3BOAHBIX IO BPEMEHHU. SIBHBIE W HESBHBIC
cxeMbl. BBIOOp cxeM HHTerpupOBaHuUs 3BOTIOIMOHHBIX YPAaBHEHUH.

Cxema pelieHUs TOJHOW CHCTEMbl YpaBHEHUN THAPOTEPMOJMHAMUKH B HM300apHUECKOM
CUCTEME KOOPAMHAT.

CxeMbl HHTErpUPOBAHUS METOJJOM PaCIEIICHHUS.

CrniekTpanbHble IPOrHOCTUYECKHE MOJIETIH.

PernonansHble U Me30MacIITaOHbIE MOJIEIH.

JloJirocpo4nsie U CBEPXA0ATOCPOUHBIE IIPOTHO3BI IIOTOJIBI.

CucreMa ycBOCHUS JAHHBIX.

Texywuti KOHMpOIb 8 Ude NPOBePKU OMYema 1O TOMAITHEH I CaMOCTOsITEIFHOM padoTe,

npeanojaracTt CICAYomue BapuanTbl OICHUBAHUSA:

OtMmeTka "0TIIMYHO" CTaBUTCH, €CIIA CTY/ACHT:

1) npaBunbHO permun 100% 3anay;

2) caMOCTOSITENIbHO U3YyUnJI TEMY, BbIBEJ HYKHbIE COOTHOILLIEHUS, COCTaBUJI KOHCIIEKT;

3) conpoBOIMII OJTYYEHHBIE PE3YJIbTAThl AITOPUTMAMHM U YUCIIEHHBIMU JJaHHBIMU (python);

4) BU3yanu3upoBai pe3ynbTarsl (python) u nan HeoOX0IUMBbIE MOSICHEHHUS.

OTtmeTka "XOpomIo" CTaBUTCSA, €CIIH CTYACHT BBINOJIHWI TPEOOBAaHUS K OlLIEHKE "OTIMYHO", HO:

1) nonmycTtun 6osiee TPEX CyIIECTBEHHBIX OIIMOOK B BBIBOJIAX, PacUETax MM MPOrPaMMHOM KOJIE;
2) He BbIBEJl COOTHOILIEHUS, HO TIOHSJI MOTYYEeHHBIN pe3ynbTar;

OtmeTka "yn0BIETBOPUTENBHO" CTABUTCS, €CIH CTYAEHT:

1) mpaBunibHO perni MmeHee 50% 3anay;

2) UMeeT KOHCIIEKT, HO HE NIOKA3bIBACT 3HAHUM B paMKaxX CaMOCTOSITEIbHO U3YYEHHOMN TEMBI;
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3) He cOnpPOBOWI HU OJJUH MOJIYYEHHBINA PE3YNbTAT AITOPUTMOM U YUCICHHBIMU JaHHBIMHU;
4) He cenall BU3yalu3aluio pe3yabTaTa He MOKET AaTh MOJIHBIX MOSICHEHUH.

OtMmeTka "HEyIOBIETBOPUTEIHHO" CTABUTCSA, €CIIU CTYICHT:

1) He pemI HA OJHOM 3a/1auu;

2) He UMEET KOHCIIEKTa CaMOCTOSITENIbHO U3yYEHHON TEMBI.

Tpumep sx3amenayuonno2o ounema
IK3AMEHAIMWOHHBIU BUIET Ne 1
Jucunmumuaa  b1.B.10 YUnciieHHble MeTOABI AHAJIN3a U IPOTrHO3a

MOTO/IBI
Hanpasnenue noarorosku  05.03.04 I'magpomereoposorus
1. HabGnromaemast cTpykTypa BHETPOITUYECKOW IUPKYIISIINH.
2. WneanuzupoBaHHast MOACITH OAPOKIMHHOTO BO3MYIIICHUSI.
3. Coznare aidropuT™, peEIIAIONUN CHUCTEMY YpPaBHEHHUH TeOoCTpO(UYECKOro BETpa Co

cJIaracMbIMHA KpI/IBI/I3HI)II
Y 20sin(@)v + 2 tg ()
D sin(¢p)v " g(¢
v 2

D . u
o= —20sin(p)u — —tg (¢)

Hcnonb3oBarh BCTpoeHHBIH B Anaconda metoz pemenus. Busyanusuposars penieHus Ha JByMEepHOU
IUIOCKOCTH. 3aziaBas Pa3jIM4YHbIC HadaJbHbIC 3HAUEHUS CKOPOCTH, M LIMPOTHI, I10KA3aTh CTEIECHb
BIIMSIHUS CJIAracéMbIX KPUBU3HBI HA TPAEKTOPUHU MOJEIUPYEMBIX YaCTHLI.

Kpurepun onenkn:

- OLIEHKA «OTJINYHO» BBICTABIIAECTCS CTYAEHTY, €CJIU JIaHbl MPAaBUJIbHBIE OTBETHI HA 2 U3 2
BOIIPOCOB, pEILICHA 33/]1a4a;

- OLIEHKA «XOpOIL0» BBICTABIIAETCS CTYJEHTY, €CJIM JaHbl HE TOYHBIE WJIK HE TIOJIHBIE OTBETHI
Ha 2 13 2 BONPOCOB WM 3aJlaya pellieHa He TOYHO;

- OLICHKA «YAOBJIETBOPUTENIBHO» BBICTABIISIETCS CTYAEHTY, €CJIM JIaHbl IPAaBUIIbHBIE OTBETHI
Ha | u3 2 BONpocoB, WK TOJBKO pEelIeHa 3a/1a4a;

- OLIEHKA «HEYAOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYAEHTY, €CIM OTBETHI Ha BOIPOCHI B
Ousere He JaHbl, U 337a4a HE PEelICHa.

Pa3zpaboruuk:
L]
JOLEHT Kadepbl METEeOPOIOTUN U (PU3UKH
OKOJIO3€MHOT'O0 KOCMHUYECKOT0 IIPOCTPAHCTBA B.JI. MakyxuH
(moamuce) (3aHUMaemast 10JIKHOCTbD) (MHMLIMAIBL, (aMIITHS)

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanmsiMu PI'OC BO mo HampaBieHHIO
05.03.04 I'mopomereoposorusi, HapaBIeHHOCTh (podmiis) «HPOPMAIMOHHBIE TEXHOJIOTHU B
METEOPOIOTUI

[IporpamMmma paccMoTpeHa Ha 3aceJaHUH KadeIpbl METEOPOJIOTHH U (H3UKU OKOJIO3EMHOTO
KOCMHYECKOTO IIPOCTPAHCTBA

«15» Mas 2023 F._HPOTOKOJI Ne 6

3aB. kadeapoii ~fes8_y R JlaThImesa|

Hacmoswas npoepamma, ne modxcem bbims 80cnpousseoena Hu 8 Kakou gpopme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peutleHus Kagheopvi-pa3spabomuuxa npocpammol.
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