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|.  IEJM 1 3AJAYA JUCHUIIIAHBI (MOIYJISI):

Ilesan: pa3BuTHE y CTYIEHTOB NPO(ECCHOHANBHBIX KOMIIETEHLUI [0 pealn3aluid MEeTOJI0B
CTaTUCTHYECKON 0OpabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX HAYYHBIX HCCIECIOBAHUN C MCIIOJIb30BaA-
HUEM KOMIIBIOTEPHBIX TEXHOJIOTHH.

3agaun:

1. ChopmupoBathk npeaCcTaBICHUS O LEIAX, 3a/1a4ax, BO3MOXKHOCTAX U Ipo0eMax CTaTUCTH-
YECKUX METOJIOB 00pabOTKH THAPOMETEOPOTIOTUYECKHX JTaHHBIX.

2. HayunuTp paboTe ¢ pa3Iu4HbIMU CTATUCTUYECKMMM MAKeTaMH, € PEaJM30BaHO OOJIbIIOE
KOJINYECTBO CTATHCTUYECKUX MPOLEAYP.

3. Pa3BuTh y CTYJEHTOB HaBBIKM CTATHCTUYECKOI'O aHAIM3a JAHHBIX O IOroje U KIMMare,
3¢ (EKTUBHOTO HCIOIB30BAHUS METEOPOJIOTHYECKON MH(OpPMAIUM AJs pelieHus 3amad npodec-
CHOHAJIbHOW JEATEbHOCTH.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas pucuumuinaa 51.0.35 Meronsl craTucTHYECKOM 00pabOTKH THAPOMETEOpOsIornye-
CKUX HAOIIOAEHUN OTHOCUTCS K 0053aTeIbHON YyacTh 00pa30BaTeNIbHOM POrpaMMBbl.

JUis u3yueHust JaHHOW yuyeOHOM NTUCIMITIIMHBI HEOOXO UMbl 3HAHHsI, YMEHHUS U HaBBIKU, (HOp-
Mupyemsble npeamectytomumu aucuumnHamu: b1.0.01 Mudopmaruka, b1.0.16 Marematuka,
b1.0.19 Axktunomerpus, b1.0.24 IlporpammupoBanue B ruapomereoposnoruu, b1.0.26 ®usnue-
ckast Mmeteopogiorusi, 51.0.21.01 MeTobl u cpencTBa MeTeOpoJorndeckux HaomoaeHuit. [lepeuenn
HOCTEYIOIUX YUeOHBIX AUCHUIUINH, 51 KOTOPbIX HEOOXOMMbI 3HAHUS, YMEHHs U HaBbIKU, (op-
Mupyemble JaHHOW yuyeOHoM nucrumuinHoil: b1.B.01 Knumaronorus, b1.B.02 Iunamuueckas Me-
teoposorus, Bb1.B.06 Cunontuueckas wmereoposorus, b1.0.36 ba3pl naHHBIX peaHaNIU30B,
b1.B./IB.02.02 I'uapomMeTeopoa0rus ONacHbIX SBICHUM.

I1l.  TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI

[Ipouiecc ocBOEHMSI AMCUMILIMHBI HampaBieH Ha (OPMUPOBAHUE DJIEMEHTOB CIIEAYIOIINX
komnereHMii B coorserctBun ¢ ®I'OC BO u OIl BO no naHHOMY HampaBiI€HHIO MOATOTOBKHU
05.03.04 T'mapomMeTeopooTHUs:

Ilepeyens NuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs N0 JUCIUIIHHE (MOAYJII0), COOTHe-
CEeHHBIX C HHANKATOPAMH JOCTHKCHHS KOMIIETCHIIUH

Komnerenmnus NHaukaTopbl KOMIIETeH- Pe3yabTaThl 00yueHus
1107071
OIlK-1 HIKonk1.1 3namb: 0a30BbIE MaTEMAaTHYCCKHE

CrocobGeH pemath 3agadu
npoeCCUOHATILHON JIeSATEIb-
HOCTH B 00JIaCTH THIIPOMeE-
TEOpOJIOTHH W TpuoOpeTaTh
HOBBIC 3HAHHS C MCITOJIb30Ba-

Hcnonb3yer 6a30BbIe 3HAHUS
B 00JIacTH MaTeMaTHKU TMPHU
pereHuu 3amad npodeccuo-
HaJTbHOU AESITENTFHOCTU

METOABI Il CTaTHCTUYECKO 00-
pabOTKM  THUIPOMETEOPOJIOTHYe-
CKOH MHpOpMaIny;

Ymems: npumensts 0a3zoBble Ma-
TEMaTHUYECKHE METOJIbl ISl CTaTH-

HUEM MH(POPMAIMOHHBIX CTHUYECKOW 00paboOTKU THIpoMe-
TEXHOJIOTHI TEOPOJIOTUYECKON HH(pOpMaLINH;
Brademwv: TOHATHHHBIM = ammapa-
TOM OCHOBHBIX CTaTHCTUYECKHUX
METO/IOB
OI1K-3 UIKomnks.3 3Hamb: OCHOBHBIE TPOrPAMMHBIC

CnocobeH pemaTth 3amadu
npodecCHOHATEHON JesTelNb-
HOCTH B 00JIaCTH THIIPOME-

OO6pabaTtbIBaeT M CUCTEMATH-
3UpyeT pe3yabTaThl HaOIIO-
JICHUI U U3MEPEHUN, a TAKKE

CTaTUCTHYCCKHEC ITAKCTHhI,
Ymems: MNPpUMCHATH Ha ITPAKTHUKEC
OCHOBHBIC IIpOIrpaMMHBLIC CTaTH-
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TEOPOJIOTMHM, B TOM YHCIIE | pe3yJIbTaThl KOMIIBIOTEPHBIX | CTUYECKHE MaKeThl Mpu 00paboTKe
OCYIIECTBIISITh THUAPOMETEO- | IKCIIEPUMEHTOB TIPU peIie- | THIAPOMETEOPOIOTHISCKOM WH-
pOJIOTUYECKHE pacyeTbl U | HUM MPOTHOCTHYECKUX 3a/1ay | (hopMaluu;
y4acTBOBaTh B pa3pabOTKe | U I OLIGHKH W KOHTPOIS | Biadems: HaBBIKAMU CAaMOCTOSI-
MPOrHO30B (TIOTOJIbI, XHUMH- | COCTOSHUS OKpY’Karolen | TeIbHOro POrPaMMHUPOBAHUS
YEeCKOT0 COCTaBa aTMOC(epsl | Cpesl Hambosee y3KOCTIEIHATU3UPOBaH-
U ruaApocheps) HBIX 3aJlad CTATUCTHUYECKON 00pa-
OOTKH THUAPOMETEOPOIOTHUECKON
nHpopManuu;
OIIK-4 UK omk4.1 3uams: OCHOBHBIE 0a3bl JAaHHBIX
CnocobeHn mnpumeHsaTh 0azo- | Mcnonb3yeT  COBpPEMEHHBIE | TUIPOMETEOPOIOTHYECKOM WH-

BBIE 3HAHUA B 00JIacCTH Mare-
MAaTHYECKUX M €CTECTBEHHBIX
HayK IpHA pEIIEHUU 3aaad
podecCHOHAILHOM JeSATEIb-
HOCTH

MeTOABI 00pabOTKH U aHAIH-
3a MH(pOpPMAIUK U3 pa3iuy-
HBbIX MCTOYHUKOB U 0a3 JaH-
HBIX (C YYeTOM OCHOBHBIX
TpeboBaHuii HH(pOPMAIOH-
HOH 0€30MacHOCTH)

dopmanmu;

Ymems: momydars naHHBIE HEOO-
XOJUMOW BBIOOPKU U3 HCTOYHUKOB
TUPOMETEOPOIIOTHYECKOM WH-
dopmanuy;

Bnaoems: HayambHBIMH HaBBIKAMU
[ApCHHTa HHTEPHET-PECYPCOB  C
[eNbI0 M3BIICUCHUSI M CTaTHCTHYC-
CKOH 00pabOTKM T'HAPOMETEOPOIIO-
T'MYecKoi HHpOpMaIuy;




V.

CTBAa aKaJICMHU4YCCKHUX YaCO0B (oqnaﬂ/3aoqnaﬂ)

O0beM TMCHUIJIMHBI COCTABJIsSIET 3 3a4eTHBIX equHuIl, 108 yacon
@®opMa NIPOMEKYTOUHOM ATTECTALUM: 3a4€T

COJAEP)KAHHUE U CTPYKTYPA JTUCHUIIJIMHBI

4.1. Coaep:xkanue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM, ¢ YKa3aHHEM BH/I0B Y4eOHbIX 3aHATHI M OTBEJE€HHOI0 HA HUX KoJIMYe-

Buabi yueOHoli padorsl,
BKJIIOYasi CAMOCTOAITEILHYI0 padoTy 00yuaro-
IIHXCS, TPAKTHYECKYI0 IOATOTOBKY M TPy10eM-

«
&
2
o
[
(=]
ot
g KOCTh
o : = (B yacax) ®dopMmbI TekyIIe-
]
e § & = - ro KOHTPOJIS yC-
e i = 2 E 5 eBAEMOCTH;
I /;1 Pa3zaes JuCHUIIMHBI/ TEMbI 3 : =2 KonrakTHasi paboTa npenojgasare- 2 o dopma npome-
z § 2 g Jis ¢ 00y4yaromumMucs $ 5 | KyToumoii aTTe-
o = 83 5 'S cranuu
@) = o -
= 2 (no cemecmpam)
= Cemunap- S
g CKHe 8
Jlekunu| /ppakruueckne | KOHCYJIbTAIMH
/1aGopaTopHbIe
3aHATHUA
1 2 3 4 5 6 7 8 9 10
OTUeT MO BBIOJI-
Kparkue cBeneHuss u3 TeoOpuu BEPOSITHOCTEN HEHUIO pPacyeTHO-
1 | °P JCHIA PHH BEP 5/4 | 19/22,5 6/1 6/1 1/0,5 6/20 pact
A MaTEMATUYECKON CTATUCTUKHA rpaduyeckoii pa-
OOTEI
OTUeT MO BBIMOJI-
. HEHUIO DPACUYETHO-
2 | Ciyuaiinbie QyHKIMA 5/4 | 39/31,5 12/3 12/3 3/0,5 12/25 P

rpadudeckoii pa-
00TBI




25 Buabl yueoHoii padorbl,
b = BKJIIOYasi CAMOCTOAITEILHYI0 padoTy 00yuaro-
o g g| mumxcs, NPaAKTHYECKYIO NOATOTOBKY U TpyaoeM- | Popmbl Tekyiiie-
= = > § KOCTh ro KOHTPOJIsl yC-
Ne i § = z, (B yacax) NeBaeMOCTH;
I /;1 Pa3nen nucuMIIHHBL/ TeMBI 3 = = 'S u = dopma npome-
g 3 =S S S 5| Kyrouuoii arTe-
3 =) : § KonrakTHas padora npenogaBare- § = % cTanuu
= S JIfl ¢ 00y4aromuMHucs 8 it (no cemecmpam)
s
=
OTyer 1o BBINOJI-
YUucneHHbld aHAIA3 THIPOMETEOPOJIOruYe- HEHUIO PaCYETHO-
3 . AP P 5/4 | 48/50 16/4 16/4 4/1 12/41 paes
ckoi nHpopmauu rpadguyeckoit pa-
00ThI
KonTpoJas camocTosiTe/ibHOM padoThI 5/4 2/2
IIpome:xkyTouHasi aTTECTANUSA 5/4 0/4 3auer
Hroro yacos 108/108 34/8 34/8 8/2 30/86

4.2. TliaH BHeayITMTOPHOI CAMOCTOSITEJIbHOI PatoTHI 00Y4YaAIIUXCS N0 AUcHUNInHE (0YHasi/3a04HAas1)

CamocTtosiTesibHAs padoTa 00y4yalommxcsi Omenoumoe Y4eGHO-MeTOINYECKOE gﬁecne-
CemecTp/Kypc Hassanue pa3jesa, TeMbl Bua caMocTOATENbHOI | Cpoxn Bbino.- | TpyroeMKocThb CDEICTEO UeHHe CaMOCTOATe/IbHOl pabo-
paﬁo'r],] HeHUs (uac.) pea ThbI
OCHOBHas nuteparypa [1], mo-
5/4 Koadpdunument xoppenauuu. Onenka| PacuetHo-rpaduyeckas | B Teuenue 6/20 Oraer nosHuTeNnbHas [ 1], uadpoma-
3HaYMMOCTH K03 duineHTa. pabota ceMecTpa IIMOHHO-CIIPAaBOYHBIE U MTOHC-
KOBBIE CUCTEMBI (paznen V.0)
OCHOBHas jureparypa [ 1], no-
5/4 CHieKTpatbHbiil aHani3 BapHaiui. Pacuetno-rpaduueckas | B Teuenue 12/25 Oraer nosHuTeNnbHas [ 1], uadoma-
pabota cemecTpa IIUOHHO-CIPABOYHBIE U MTOHC-
KOBBIE CUCTEMBI (paznen V.0)




CamocrosiTesbHasi padoTa 00y4a0ImmMxcst OmenouHoe YueOHO-MeTOANUECKOE gﬁecne-
CemecTp/Kypc Ha3Banue pa3znena, TeMbl Bua camocTosiTeJIbHOM | Cpoku Beino- | TpyaoeMkocTh CpercTBO YeHHe CaMOCTOSITeILHOi pado-
padoThI HeHus (uac.) ThbI
OCHOBHas nurteparypa [1], no-
5/4 dakTOpHBIA aHaTU3 U MeToxa IaB-| PacuerHo-rpaduueckas | B teuenue 12/41 Oraer noyiHATeNnbHas [ 1], nadpoma-
HBIX KOMIIOHEHT. pabora cemecTpa [IUOHHO-CIIPABOYHBIEC U MTOUC-
KOBBIC CUCTEMBI (paznen V.0)
OO6muii 00BeM CaMOCTOATEIHLHOM PAOOTHI IO TUCIUILTHHE (4Yac) 30/86




4.3. Coaepxxanue y4eOHOro MaTepuaJia
Pa3znen 1. KpaTrkue cBeeHUs U3 TEOPUM BEPOATHOCTEN M MAaTEeMATHY€CKOH CTATUCTUKH
1.1. OcHOBHBIC TOHATHS
1.2. Beenenue B TeOpHio OMMOOK
1.2.1. Ocobennoctu 00pabOTKH OTpaHUYEHHOrO uucia HaOmoaeHud. OUEHKH I
HEM3BECTHBIX IIapaMETPOB 3aKOHA pacIipeleIeHUs
1.2.2. OueHky A1 HEU3BECTHBIX MAapPaMETPOB T'€HEPATbHONH COBOKYITHOCTH: MaTeMa-
TUYECKOT0 0XKUJaHMS U TUCTIEPCUH
1.3 MHOXecTBEeHHOE JIMHEHHOE ypaBHEHHE Perpeccuu. MHOKECTBEHHbIH KO3 QuIn-
€HT KOppeJsLUU
1.4. MeTo HaUMEHBIIIUX KBAaIPaTOB
1.4.1. JIunelinas cBSI3b MEXIY JBYMS CIIyYalHbIMU ~ BEJIUYUHAMU
1.4.2. TlocTpoeHre HEMUHEWHBIX YPaBHEHUI MHOKECTBEHHOM PETPEeCcCHH
Pa3pea 2. Cny4yaiinbie GyHKIUH
2.1. OcHOBHBIC TTOHTHS
2.2. OCHOBHBIE XapaKTEPUCTUKU CIIy4alHOU PyHKIIMH
2.3. Cucrema cirydaitHbIX (pyHKITHIA
2.4. CymMmMupOBaHUE Cy4alHbIX (GYHKLINN
2.5. CranoHapHbIe clTydaitHble (PyHKITUH
2.5.1. Cucrema CTallMOHAPHBIX CITy4alHBIX (YHKIMIHA
2.6. [TonoxuTenbHO OnpeaeIeHHbIe ()YHKITHH
2.7. CBOMCTBO 3ProJJUYHOCTH CIy4alHBIX TPOIECCOB
2.8. CtpykrypHast pyHKIUSA
2.9. Cnyyaiinble noJs
2.9.1. OCHOBHBIC MTOHATHUS
2.9.2. OnHOpOIHBIE U U30TPOMHbIE CIy4aifHbIE MO U UX XapaKTePUCTUKU
2.10. DxcTpanonsauys, UHTEPIOJIALUS U CTIaKUBaHNUE CIIy4alHbIX (PyHKUIMN
2.11. BausiHue omMOOK M3MEPEHUsl Ha CTaTUCTUYECKHE XapaKTePUCTUKU KOPPeNsiy-
OHHOTO aHaJIN3a
Pa3nes 3. UncineHHbI aHAJM3 THAPOMETEOPOJIOTrHYeCKOH nHpoOpManun
3.1. MeTo1 OJIMHOMHAIILHOW WHTEPITOJISIITHH
3.2. MeTton onTUManbHON UHTEPIIONIALNUN
3.3. UeTpIpexMepHBIH YNCIIEHHBIN aHATIN3
3.4. MeTo1 KOHTPOJISI UCXOTHOU MH(OPMALIUU

4.3.1. IlepeyeHb CEMHHAPCKUX, NPAKTHYECKHUX 3aHATHI M J1a00pPaTOPHBIX padoT
(ounas/3aounasn)

Ne | Ne paspenam | HammenoBanme cemu- | Tpynoemkocts | Ouenounbie Popmupyembie
n/m | TeMbl AHC- HAPOB, NPAKTUYECKUX (uac.) cpeacrsa KOMIIETEH-
HUITUHBI 1 J1a00opaTOpHBIX pa- IR0 L2t e M
4yacoB MPpaKTH4YeCKas|
(Momy.Jist) oot i — (MHAUKATOPHI)
1 2 3 4 5 6 7
KowmriekcHast craTucTiye- OITK-1
cKkast 00paboTKa MEeTeoposIo- (JIK, )
THYECKOTO Psi/ia JaHHBIX C Ortuer 110 o H%Ig 2
1 Pazgen 1 Mpe/ICTaBJICHUEM OKOHYA- 6/1 MPaKTUYECKON (JIK, )
TENBHBIX PE3yJIbTATOB B BUJIE pabore o 17?(]7—]23
AIIEKTPOHHBIX TaOJIHIL ¥ Tpa-
UK,
(ukoB (MK omxs1)
TlocTpoeHnue ciloxKHBIX CcTa- OIlIK-1
THCTUYECKHUX TPadUKOB ISt Oruer 1o (UK onk1.2)
2 Pazmen 2 KOPPEKTHOTO U BCECTOPOH- 12/3 MPAKTUIECKOI OIIK-3
HETO 0TOOpaXKCHHE THAPOME- pabote (UK orx3.3)
TeopoJIorHyeckoi HHpopma- OIIK-4




LMY C UCTIOJIB30BAHUEM (UK onx41)
CPEIICTB IPOTPaMMHUPOBAHUS
si3pika Python u mmatdopmer
replit.com

IIpakTuueckoe NpuUMEHEHNE
METO/I0B TIOJINHOMHAIBHON 1

ONTHMaJIbHOH MHTEPHOIS- OIIK-1
. [TocTpoenne kaprT ¢ Oruer mo (Hfgg(}glg.z)
3 Pazmen 3 U30JIMHUSIMU JJIsl CDaBHEHHUS 16/4 NPaKTUYECKOH (MK )
PabOTHI Pa3TUYHBIX CTATH- pabore 017%7-14(133
CTHYECKHX METOZI0B 00pa-
coporor (MK o)

OOTKH THAPOMETEOPOIIOTH-
4yecKol MH(popMaImu

4.3.2. llepeyeHb TeM (BONMPOCOB), BBIHOCUMBIX HA CAMOCTOSITEIbHOE M3yYeHHe CTY/AeH-
TaMH B paMKax camocTosiTebHoi padorsl (CPC)

Ne Tema 3aganue dopmupyemasi NAK
n/n KOMIIeTeHIUSA
1 2 3 4 5
n K HCTEMBI ceTu UH-
TecrI[{oeJ"]FL?’(}:/(,)ICTl:])SII//II?FLOEI())I:Cl'feKCT eHa TC(I:\i : «Oc OIIK-1 K ork:.2
1 Pasnen 1 PHET, y: OIIK-3 K pics.s
HOBHBIC COBPCMCHHBIC MAKEThl CTATUCTUYC-
OIIK-4 HIKomrcsr
CKOI'O aHaJIN3a»
n b3ysl IIOMCKOBBIE CcHCTEeMBI ceTth MH-
Te(;)rI[{(;J”]F SgOCTaEI/I”(;L KOHCIIeKT Ha Temy: «[Ipu- OIIK-1 K ork:.2
2 Pazmen 2 ’ : N OIIK-3 MK o3 3
MeHeHue s3bika Python mpu craructudeckoi
OIIK-4 UK onksa
00paboTKe TaHHBIX»
Hcnons3yss HOMCKOBBIE CHUCTEMBI ceTH MH-
Y OI1K-1 MK ok
3 TEpHET, COCTABHUTh KOHCIIEKT Ha Temy: «Oco-
PaSI[eH 3 .. OIIK-3 HﬂKOﬂKS._?
OEHHOCTH U MaTeMaTU4ecKue MPHEMBI 0Opa- OITK-4 WK
00TKH OOJIBIIINX 00BEMOB JAHHBIX ) OlTK4.1

4.4. MetoanyecKue YKa3aHUS 10 OPraHU3ALMH CAMOCTOSITeIbHOM PadoThl CTY/ICHTOB

MeTtoaudecke yka3aHMsl 110 OPTaHU3alMK CaMOCTOSITENIbHOM paboThl, C MOAPOOHBIM OIHUCa-
HUEM KaXXJOro 3ajJlaHus, IpeacraBieHHoro B tabnune 4.3.2, pasmeniensl B OMOC mo cooTBeTcT-
BYIOILLIEH JUCLUILIINHE.

JU1s1 BBITTOJIHEHUSI BCEX MEPEUUCIIEHHBIX CAMOCTOSTENbHBIX PA0OT CTYACHTY MPEIOCTaBIIAETCS
BO3MO>XHOCTh HCIOJIb30BaHUS: OJHOIO M3 TPEX KOMIBIOTEPHBIX KJIACCOB BO BHEYUEOHOE BpeMsi
(mpenBapuTebHas 3alKCh y AEKYPHBIX B KJacce, BCE KOMIIBIOTEPHI MOAKIIIOUEHBI K ceTH "HHTep-
HeT" U o0ecreyeHbl T0CTYIIOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEP-
cutera), (OHAOB CTAllMOHAPHOW OMOMMOTEKHM B 6-M Kopmyce W (pyHAaMEHTaIbHOW OMOIMOTEKH
NI'Y, untanbHbIX 3a70B MIHCTUTYTOB akaJeMHH HayK (COTJIAaCHO 3aKJIIOYEHHBIM ¢ HUMU JloroBopa-
MH), ¢poH0B OMbMMOTEeKH MpKyTCKOro ympaBieHust 1o ruJIpoOMETEOpOJIOTUH U MOHUTOPUHTY OK-
pyXxaromeil cpepl, HHAUBUIYATbHBIX KOHCYJIbTALUN C MpernoaaBaTesisiMu (akynbreTa (COriacHo
rpaduKy eXeHeeNbHBIX KOHCYJbTAIUi).

V. YYEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHMILIMHBI (MOLYJIS)

a) nepe4YeHb JUTEPATYPbI

OcHoBHas:

1. ApryunnueBa A.B. Metoab! cratuctuueckoir 00pabOTKM M aHaIM3a THAPOMETEOPOIIOT -
yeckux HaoOmoneHuit [Tekcrt] : yue6. mocobue / A. B. Apryunnuesa ; pkyrckuit roc. yH-T. - Up-
KyTcK : M3n-Bo UI'Y, 2007. - 106 c. (45 3k3.).




JlonmosHuTENbHAS:
1. KpeueroB, A. A. Cratuctuka ajis MeTeoposoroB : yuel. mocobue / A.A. Kpeuetos ; M-Bo

obpazoBanus PO. - Upkyrck : U3n-Bo UT'Y, 2003. - 53 c. (21 3k3.)

SiS;

6) 0a3bl AAHHbIX, m{(])opMalmonﬂo-cnpasoqﬂme U IMMOUCKOBbIC CUCTEMBbI
1. http://lwww.meteoinfo.ru/ — caiir ®I'BY “T'uapomerentp Poccun”;
2. https://psl.noaa.gov/data/gridded/data.ncep.reanalysis.html — apxue NCEP/NCAR Reanaly-

3. http://www.nwicpc.ru/uncert.ntm — HeonpeneaeHHOCTH JTaHHBIX HAOIIOJCHUI U YHCIICH-

HOT'O MOJICJIMPOBAHUS KJIMMaTa (JIEKTPOHHBIH pecypc);

5. https://matplotlib.org/stable/gallery/index — O6pa3ubr 6udaroTexu Matplotlib;
6. https://numpy.org/doc/stable/ — Odununansuas foxkymenTtarpst Numpys;
7. https://pandas.pydata.org/docs/ — Odurnanshas rokymenTanus Pandas;

VI. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHUE JUCIMUILINHEI
(MOY.JIS)

6.1. YueOHo-1200paTOpHOE 060py10BaHUE!
.HGKLII/IOHHI)IG 3aHATUA TPOXOJAT B ayJUTOPHU Ha 30 II0OCaI0YHBIX MECT C MYJII)TI/IMGI[I/II\/JIHI)IM

00opymoBaHueM U yueOHOU MebOenbto. [IpakTHuecKre 3aHATHS MPOXOAAT B KOMITBIOTEPHOM Kilacce
Ha 30 mocaso4YHbIX MECT.

6.2. [IporpamMHoe ofecneveHue:

Libreoffice (exxerogno oonoBmsiemoe I10). YcinoBus ~ UCHONB30BaHUST MO CCHIIKE:
http://www.libreoffice.org/about-us/licenses/ (6eccpouro).

OC «Anbt O6pazoBanuey. JIunensus Ne AA0O.0323.00 ot 01.05.2023 (3 roxa).

GIS QGIS (exeromno o6HoBisieMoe [IO). VYcnoBus UCHONB30BaHUS TIO CCBHUIKE:
https://qgis.org/ru/site/ (6eccpodHo).

Kaspersky Endpoint Security nnst Ouzneca - Crangaptaeiii Russian Edition (o6HOBIsIEMOE
[10) JInenzus Ne 1B08-211201-040133-810-136 ot 12.01.2021 (2 rona).

7zip (exeromno obHoBisiemoe I10). YCaoBus MCMONB30BaHUSA MO CChLIKE: https://www.7-
zip.org/license.txt (6eccpouHo).

Adobe Reader DC 2019.008.20071 (exeromuo obHoBissemoe I10). VYcioBus
UCTIOJTb30BaHUS 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 (6eccpouHo).
Google Chrome (exerogno ob6HoBisiemoe I10). YcnoBHs HUCMONB30BaHUS IO CCBUIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

Mozilla Firefox (exxeronno o6HoBisieMoe I1O). VYcioBusi MCHOIB30BaHUS IO CCBHUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

AST-Test plus 75. Jlunienzuonnsiid gorosop JI-129-21 ot 01.05.2021 (3 roxa).
«Antumnarnat.BY3». Homep munensum: Ne5789/347/22 ot 30.12.2022 ot 30.12.2022 (1
ron)

GIMP 2.8.18 (exxerogno oonoBnsiemoe [10).  VcrmoBust  MCHONB30BaHUST MO  CCHIIKE:
https://www.gimp.org/about/ COPYING (6eccpodHo).

Inkscape 0.92 (exxerogHo oOHoBisiemoe I10). YcnoBusi HCHONB30BaHUS IO CCBUIKE:
https://inkscape.org/en/about/license/ (IIporpamma pacnpoctpansiercs Ha ycinoBusax GNU
General Public License.) (6eccpodno).

Cucrema aBromarm3anuu Oubmmorek MPBMC64 (exeromno obnosisiemoe I10). JloroBop
noapsina 04-040-12 ot 21.09.2012 JTunien3usaNe670/1 ot 16.12.2015 (6eccpouno).
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— 2GIS (exeromno oOHoBmsiemoe I10). VcioBuss UCMONB30BaHUS IO  CCHUIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpo4Ho).

— Mapinfo Professional 16.  Jlunensuonnsiii ceprupuxar S/N MINWRS150001065 ot
12.01.2017 (6eccpouno).

6.3. TexHuuyeckue U 31eKTPOHHbBIE CPEACTBA 00yUEeHNS

VY4eOHbIil MaTepuan MoAaeTcsl ¢ UCIOJIb30BAHUEM COBPEMEHHBIX CPEJCTB BU3yalM3allUU C
MPUMEHEHHEM MYJIbTUMEIUHHOTO 000pyIOBAHUSI.

[lepcoHanbHbIe KOMIBIOTEPHI Ui BBINOJIHEHUS MPAKTHUECKUX M CAMOCTOSTEIbHBIX PaloT.
ITo xax/1011 TeMe AMCLUIIIIMHBI TOATOTOBJIEHBI IPE3EHTALIUH.

VIl.  OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[IpenoaBanye AUCHUILUIMHBI BEJETCS C IPUMEHEHHEM CIIEIYIOIUX BHI0B 00pa30BaTEIbHBIX
TEXHOJIOTH:

NudopmanuoHHble TEXHOJOTHM: HCIIOJIB30BAHUE AJIEKTPOHHBIX 00pa3oBaTENbHBIX pecyp-
COB IIPHU IIOJATOTOBKE K 3aHATHUAM, 3aHATHS CONPOBOXKAAKOTCS MYJIBTUMEIUINHBIMU NPE3CHTALUSAMU,
IIPOCMOTPOM POJIMKOB IO IPOXOUMBIM TEMaM.

IIpoexTHasi TeXHOJIOTMA: OPraHU3ALMs CAMOCTOSITENIbHON pabOThl CTYIEHTOB, Korjaa o0yye-
HUE TPOMCXOIUT B IPOIECCe NEATETbHOCTH, HAPaBICHHONW Ha pa3peuieHrue MpoOJieMbl, BO3HUK-
1iel B X0J1€ U3y4EHUS TEMbI

IIpoGsemHoe 00yueHHe: CTUMYJIMPOBAHUE CTYJEHTOB K CAMOCTOSITEIbHOMY IIPHOOPETEHHUIO
3HaHUH, HEOOXOAUMBIX JUISl peIlIEHHs] KOHKPETHOM MPOOJIEMBI, €r0 JIEMEHTHI UCIIOIb3YIOTCS B XO€
3aHATHIA.

KonrtexkcrHoe o0ydyeHme: MOTHBAaLMs CTYJEHTOB K YCBOEHHWIO 3HAHUU ITyTEM BBIABICHMS
CBSI3eM MEX/1y KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHUEM;

OOy4eHHne HA OCHOBE ONBITA: AKTUBU3ALUA NIO3HABATEIBLHOU NEATEIBHOCTH CTYyJEHTa Mpo-
BOJMTCSA 3a CYET aCCOLMALINU U COOCTBEHHOTO OIBITA.

OO0yvyeHHe KPUTHYECKOMY MBILUICHHIO: TIOCTPOEHUE 3aHATHUSA IO ONPEAEICHHOMY ajlro-
PUTMY — TIOCJIEI0BATENIbHO, B COOTBETCTBUH C TpeMs (pa3amu: BBI30B, OCMBICIEHUE U pediieKcusl.
Ienb nanHON 00pa3zoBaTeNbHON TEXHOJOTHUH — Pa3BUTHE MBICIUTEIBHBIX HABBIKOB 00YYarOLINXCH,
HEOOXOIUMBIX HE TOJBKO MPU U3y4YEHUU YUEOHBIX MPEJAMETOB, HO U B OOBIUHOM KHU3HU, U B NPO-
(beccroHaTbHON JIEeATENbHOCTH (YMEHHE IPUHUMATh B3BEILIEHHbBIE pelleHus, padboTaTh ¢ HHpopMa-
uen u ap.).

CraHnnoHHoe 00y4eHHe: OpraHu3alys LEJICHAIPABICHHON U IIJIJAHOMEPHON CaMOCTOSTENb-
HOM paboThI CTYACHTOB Ha 3aHITUU B MUHHU-TPYIIaxX B 1eNAX 0osee 3 PEeKTUBHOTO yCBOEHUS MPO-
XOJMMOT0 MaTepualla, Korja Kakaas Ipynmna BbIOMpaeT CBOIO 00pa3oBaTelbHYI TPAeKTOPHUIO, U
CTYJEHTBI CAMH OLIEHUBAIOT CBOIO paboTy.

HaumeHoBaHue TeM 3aHATHH C HCIIOJIb30BAHMEM AKTHBHBIX GopM 00ydeHHs
(ounasi/3a0uHas):

®opma / MeToabl HHTe-
Ne Tema 3ansaTHs Bun 3ansTus P A Kon-Bo yacos
PAKTHBHOT0 00Y4Y€eHUsl
Kparkue cBenenus us reo- Jlexmms/IIpakTuaeckue
. WHubopmMannoHHBIE TEXHOJIO-
1 pHH BeposiTHOCTEH 1 Ma- | 3aHATHA/CaMOCTOsTeIbHAs 6/6/6 | 1/1/20
N run/ [Ipobiemuoe o0yuenue
TEMAaTHYECKOH CTATUCTHUKH pabora
Jlexuusi/IIpakTuueckue WHdopmannoHHbIe TEXHOIIO-
2 Ciryuaiinble GpyHKINT sausTus/CamocTositenbHas | run/ [IpoektHas texnonorust/ | 12/12/12 | 3/3/25
pabora CraHnyoHHoe 00y4eHue
WHdopmannoHHbIe TEXHOIIO-
YucneHHbI aHAIU3 THA- Jlexuus/IIpaktuueckue run/ O0y4eHue Ha OCHOBE
3 POMETEOPOIIOrHYEeCKOi 3ansTus/CamocrostenbHast | onbita/ KoHTeKcTHOE 00yUe- 16/16/12 | 4/4/41
nH(pOpMATAN pabora Hue/ O0ydeHne KPpUTHISCKOMY
MBIIUICHUIO
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VIII.

OLNEHOYHBIE MATEPUAJIBIL V151 TEKYIIEI'O KOHTPOJISI A IPOME-
KYTOYHOU ATTECTALIUU

8.1 Ouenounbie MaTepuajbl (OM):
Oyenounvle Mmamepuanvl 015 6X0OH020 KOHMPOLA — He NPeOyCMOMPEHDbL.
Oyenounvie mamepuaivl meKywe2o KOHmpos

Tema uam pasuen Ioka3zarennb Kpurepuii oueHuBanust dopmMupyembie
AUCHHMILINHBI KOMIIeTEeHIIUN

U UHIUKATOPbI

Bnageer MarepualloM NaHHOIO pas- OIIK-1
Kparkue cBeneHuss w3 3 Zena. (UK onk1.2)
. HaeT OCHOBBI TEOpUU
TEOpPUU BEPOATHOCTEH U . 3HaeT OTBETHl HAa KOHTPOJBHBIE BO- OIIK-3
. BEPOSITHOCTEH M Marema-
MaTEMaTH4YeCKOM  CTaTH- o Npochl. BBINOIHUI caMOCTOSATENBHYIO (MK orx3.3)
THUYECKOH CTaTUCTUKHU .
CTUKH paboTy ¢ OIEHKON HEe HHXKY «yIOBIIE- OIIK-4
TBOPUTEIIHHO). (MK orxca1)
Brnageer MaTtepmanoM AaHHOTO pas- OITK-1
Jena.
y (MIKonx.2)
3HaeT OCHOBBI CIyYailHBIX | 3HaeT OTBETHl Ha KOHTPOJBHBIC BO- OITK-3
Cay4aitable GyHKIMN ¢GyHKIMHA U pabOTHI ¢ HU- | TPOCHI (MK )
MH BBINOTHII CAMOCTOATENBHYIO PaboTy P H%HZ“
C OLEHKOM HE HUXY «YIOBIETBOPHU- (MK )
TEJIEHOY. OlIK3.1
Brnaneer MartepmalioM IaHHOTO pas- OITK-1
Jena.
. 3HaeT OCHOBBI YHCICHHO- (UK onk1.2)
UucneHHBIH aHAMU3 THJ- 3HaeT OTBETHl HAa KOHTPOJBHBIC BO-
o ro aHajuu3a THAPOMETEO- OIIK-3
POMETEOPOIOTHYECKOM . TIPOCHI.
porormdeckolr mHMOpMa- (MK orix3.3)
nHpopmannu BeimosHMI caMoCTOSATENBHYIO PaboTy
i C OLEHKOH HE HHUXY «YyIOBJIETBOPH OITK-4
) (MK onk41)

TCIBHO)).

OneHo4yHbIe MaTepHAJIBI AJI8 IPOMEKYTOYHOM aTTecTalMu B (popMe 3a4eTa
[IpuMepHBIi IepeyeHb BOIIPOCOB U 3a/IaHUM K 3a4eTy:

1.
2.

3.

ok~

[ToHsATHE O METEOPOIOTMYECKUX PsAaX. BUIbI KNIMMaTHYECKUX MTOKA3aTEIEH.
WuTerpanbubiii 1 AudQepeHnanbHbli 3aKOHbl pacpeIesIeHNs CIy4ailHON BeIudu-
HBI.

XapakTepuCTUKN U3MEHYMBOCTH. MaTeMaTndeckoe 0’KMIaHUE U €r0 CBOMCTBA, Cpell-
Hee, MOoJla U MeJIuaHa.

Jlorapudmuueckyn HopMalIbHOE pacipesieIeHHeE.

XapakTepuCTUKU pa3zdpoca: pazmax, JUclepcus U e€ CBOICTBa, cpeiHee KBajpaTHye-
CKO€ OTKJIOHEHHUE, KOd(DPUIMEHT Bapuanuu, acCuMMeTpusi, dKkciiecc. [Ipommmoctpupo-
BaTh Ha MpUMepax.

3aKoHbBI pachpeneieHus] TUCKPETHBIX BENWYMH (psil WIM TabiuIa, MHOTOYTOJbHUK,
THCTOTPAMMa).

TpéxmepHoe mpecTaBIeHUEe PE3yIbTaTOB HAOIIOICHUM.

HopmaibHblii 3aKOH paclpeesieHs ¥ €r0 CBOMCTBA.

[IpoBepka runores3 3aKOHOB pacpeIeICHUs.

. Perpeccuonnas Moziens B3auMOCBsA3H. MeTOl HAMMEHBIINX KBAJApPaTOB.

. Koadpunuent xoppensuuu. OueHka 3HaYUMOCTH K03 huireHTa.

. AHanmu3 BpeMEeHHBIX KOJIe0aHUH METeOPOIOTHUECKUX MTPOIIECCOB.

. AHanM3 CTallMOHAPHOCTH, OJJHOPOAHOCTH U TPEHIa METEOPOIOTMYECKUX PSIIOB.
. Koppensmuonusie pyHKIIMN METEOPOIOTMYECKHUX MPOLIECCOB.

. KpocckoppensiinoHHbIi aHau3.
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16. CriekTpanbHBIN aHAINU3 BapHALIU.

17. KpoccriekTpaibHBINA aHATU3.

18. ®akTOpHBII aHANIN3 U METOJI TTIaBHBIX KOMIIOHEHT.

19. KnactepHblii aHaIU3.

20. CrnaxxuBanue, GUIbTPALNs, HHTETPATbHO-PA3HOCTHAS KPUBAS.

Pa3zpadorunk:

7 &
ﬂQ e ;%’ JlonieHT Kadeapbl METEOPOJIOTUHU U (PU3UKH OKOJIO- E.A. Kouyrosa
Y 36MHOI'0 KOCMHUY€ECKOI'0 IIPOCTPAHCTBA (vHMIMANE], pamums)

(3aHMMaeMasi 10JKHOCTD)

(Toamuch)

[Iporpamma cocraBiieHa B cooTBeTcTBUU C¢ TpeboBanusmMu ®PI'OC BO mo HampaBieHHIO U
npodwmitro noarotoku 05.03.04 I'mapomereoposiorus.

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl MeTeoposoTHH U (PU3UKH OKOJIO3EMHOTO
KOCMHUYECKOT0 MPOCTPAHCTBA

«15» Mas 2023 r:HpOTOKOJI Ne 6
3aB. kadenpoit ~ CeBp R JlaTeimesa|

Hacmoswas npoepamma, He modcem Oblmb 60cnpouzeedena Hu 6 Kaxkoil hopme 6e3 npedsapu-
MebHO20 NUCbMEHHO20 pa3peulenus Kagheopvl-paspadomuuxa npocpammsi.
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