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I. [EJH U 3AJAYU JUCHUIIIAHBI (MOIYJISI):

Lesab: pa3BuTHEe y CTYICHTOB NMPO(PECCHOHANBHBIX KOMIIETCHLUH M0 pearu3aliui METOJ0B
CTaTUCTHYECKONW 0OpabOTKU SKCIEPUMEHTAIBHBIX JaHHBIX HAYYHBIX MCCIEIOBAHUN C MCIIOJIb30Ba-
HUEM KOMIBIOTEPHBIX TEXHOJIOTHIA.

3anaumn:

1. ChopmupoBaTh MpeCTaBICHUS O LEIAX, 3a/1a4aX, BO3SMOXXHOCTAX U MpoOIeMax CTaTUCTH-
YECKHX METOJIOB 00pabOTKH rHIPOMETEOPOIOTHYECKUX TAHHBIX.

2. Hayuutp paboTre ¢ pa3nuYHBIMH CTATHCTUYECKUMH ITaKeTaMU, I7I€ PEaTM30BaHO OOJIbIIOE
KOJINYECTBO CTATHCTUYECKUX MPOLEAYD.

3. Pa3BuTh y CTYJICHTOB HAaBBIKM CTATHCTUYECKOTO aHAIM3a JAAHHBIX O MOTOJE M KIUMarte,
3¢ HEKTUBHOTO MCIIOIB30BaHUS METEOPOJIOTHUECKON MHPOPMALIUKU [T PelIeHus 3a1a4 npodeccu-
OHAJIBHOU JEATEIBHOCTH.

II. MECTO IJUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Yyebnas muctuminHa b1.0.35 Meroabl cTratucTideckoil 00padOTKH THAPOMETEOPOTIOTHYIE-
CKUX HAONIOJACHUI OTHOCUTCS K 0053aTeIbHON YacTu 00pa30BaTEeIbHOMN MPOTPaMMBbL.

Jlnist u3ydeHus JaHHOW y4eOHOM AUCIUIUTMHBI HEOOX0IMMBI 3HaHUS, YMEHUS M HaBBIKH, QOp-
Mupyemble npeamectBytomuMu aucuuiuimHamu: b1.0.01 Muadopmatuka, b1.0.16 Martemaruka,
b1.0.19 Aktunomertpus, 51.0.24 IlporpammupoBanue B ruapomereoposiorny, 51.0.26 dusnue-
ckas mereopoiorus, 51.0.21.01 Metoas! u cpeacTBa MeTeoposorHueckux HabmoaeHui. [lepeueHs
MOCTEIYIOMUX YYeOHBIX AUCIUIUINH, 151 KOTOPBIX HEOOXOMMBI 3HAHUs, YMEHHS U HaBBIKH, (op-
MUpyeMmble TaHHOM ydyeOHoW mucuuruimHon: B1.0.36 basel mannbix peananuzon, b1.B.JIB.02.02
I'mppomeTreoponorus OnacHbIX SIBJICHUMN.

III. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUITVINHBI

[Iporiecc ocBOEHUS AMCUMIUIMHBI HAINpaBlIeH Ha (OPMHUPOBAHUE SIIEMEHTOB CIETYIOLINX
komnereHMit B coorserctBun ¢ ®I'OC BO u OIl BO no naHHOMy HampaBi€HHIO MOATOTOBKU
05.03.04 I'mapomeTeopoIOrHs:

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYEeHHUS M0 TUCHUILINHE (MOIYJ/II0), COOTHe-
CEHHBIX ¢ HHAUKATOPAMM IO0CTHKEHHUS KOMIIETeH N

Komnerenuus MHAHKATOPHI KOMIIETEH- Pe3yabTaThbl 00y4eHus
107071
OIIK-1 HJIKonki.1 3name: 0a30Bble MaTEMATHYECKHE

CrocobGeH pemarh 3a1a4du
mpoecCHOHAEHON JesTelNb-
HOCTH B OOJACTH THIpPOMeE-
TEOPOJIOTHH W TpUOOpeTaTh
HOBBIC 3HAHUS C MCIIOJIb30Ba-

Hcnonb3yer 6a30BbIe 3HAHUS
B 00J1aCTH MaTEeMaTUKU TIPH
pemieHnH 3anad npodeccuo-
HAJIBHOM JI€SITEbHOCTH

METOABI Ul CTaTHCTUYECKOH 00-
paboOTKH  THAPOMETEOpOJIOTHYe-
CKOM MH(pOpMaLNH;

Ymemw: npumensatr 0azoBble Ma-
TEMaTU4YeCKHe METOMAbI Ul CTaTH-

HUEM MH(POPMALMOHHBIX CTUYecKOW 00paboTKH THIpOMe-
TEXHOJIOTUI TEOPOJIOTHYECKON HHPOPMALINY;
Braoemwv: mOHATUHHBIM anmapa-
TOM OCHOBHBIX CTaTHCTUYECKHUX
METOJI0B
OIIK-3 H][Komks 3 3namp: OCHOBHBIE MPOTPAMMHBIC

CrocobGeH pemarh 3ama4du
poecCHOHATLHON JesTelNb-
HOCTH B OOJACTH THIpPOMeE-
TEOPOJIOTHH, B TOM YHCJIC

OOpabaTbiBaeT U CUCTEMAaTHU-
3UpYyeT pe3yJbTaThl HabIo-
JICHUN U U3MEPEHUM, a TAKKE
Pe3yabTaThl KOMIBIOTEPHBIX

CTaTUCTHYECKHE MAKETHI;
Ymems: nmpuMeEHATh Ha TPaKTHKE
OCHOBHBIE TPOTPAaMMHBIE CTaTH-
CTHYECKHE MaKeThl Npu 00paboTKe

3




OCYIIECTBIISITh THUAPOMETEO- | IKCIEPUMEHTOB TIPU peIlie- | TUAPOMETEOPOTOTHIECKON WH-
pPOJIOTUYECKUE  pPACUeThl U | HUM MPOTHOCTHYECKHX 3a1ad | (hopManuu;
y4acTBOBaTh B pa3pabOTKe | U IJIs ONEHKM M KOHTPOJS | Brademws: HaBBIKAMH CaMOCTOSI-
MPOTHO30B  (TIOTOJIbI, XHWMH- | COCTOSHUS OKPYXAIOIIeH | TeTHHOTO POTPaMMHUPOBAHUS
YECKOT0 COCTaBa aTMOCQEPHI | CPEIIbI Hambosee y3KOCHEIHaTu3UPOBaH-
u rugpocheps) HBIX 3a/1a4 CTaTHCTUYECKON oOpa-
OOTKH THUAPOMETEOPOTIOTHIECKON
uHpopMaNnu;
OIIK-4 HJIKonk4.1 3uame: OCHOBHBIE 0a3bl JAHHBIX
Crocob6eH mpumeHATh 0azo- | Mcnons3yeT  COBpPEMEHHBIE | TUAPOMETEOPOIOTHIECKON WH-

BbIC 3HAHUA B OGHaCTI/I Mmarte-
MAaTU4YECKUX U €CTCCTBCHHBLIX
HayK IIpU pEUICHUH 3anad
poecCHOHALHON JesTelNb-
HOCTH

METOBI 00pabOTKH U aHAIuU-
3a uHGOpPMAIUU W3 Pa3Iny-
HBIX UCTOYHUKOB U 0a3 JaH-
HBIX (C yYeTOM OCHOBHBIX
TpeOoBaHUN HHPOPMALMOH-
HOM 0€301acHOCTH)

bopmarnmu;

Ymems: momyudaTh IaHHBIE HEOO-
XOAMMOM BBIOOPKH M3 MCTOYHUKOB
THJIPOMETEOPOIOTHIECKOM UH-
bopmarnmu;

Bradems: HauanbHBIMU HaBBIKAMU
MapCUHTa HHTEPHET-PECYpCOB C
LEJIBI0 M3BJICUEHUS U CTaTUCTHYe-
CKOW 00pabOTKH THIIPOMETEOPOIIO-
TMYECKOW HHPOpPMALIUY;




IVv.

O0beM TUCUUIVIMHBI COCTABJIsAET 3 3a4eTHBIX equHuI, 108 yacon

DopmMa NPOMEKYTOYHOM aTTECTALMH: 3a4€T

COJAEP)KAHUME U CTPYKTYPA JUCHUIIJINHBI

4.1. Conep:kanue NMCUMIIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM, ¢ YKa3aHMeM BH/AO0B YU4eOHBIX 3aHATHI M OTBEJEHHOI0 HA HUX KOJIHYe-

CTBA aKa/IeMHMYECKHX YaCOB (04Has)

Buabi yueOHoii padoTsl,
BKJIIOYAsl CAMOCTOSITEJIbHYIO padoTy 00yuaro-
LIHXCSH, MPAKTHYECKYI0 MOATOTOBKY H TPYA0eM-
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= o (B 1acax) ®opMbl TeKylIle-
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Ne 5 < 2 E < yCneBaeMOCTH;
. /;[ Pa3nes1 AMCHUILIMHBI/ TEMBI g Z =2 KonTakTHas pabora npenogasare- E = ®opma npome-
< o
3 § = 4 Js1 ¢ 00y4arOIMMHUCS $ 5 | KyToumoii aTTe-
- S 2 L§- CTalUHU
- § (no cemecmpam)
= Cemunap- S
g CKHe 5
JlekuMu| /ppakruueckue | KOHCyabTammu
/nadopaTopHbIe
3aHATHUA
1 2 3 4 5 6 7 8 9 10
Otuer 1O BBINOJI-
1 KpaTkue cBeneHus: U3 TeOpUr BEpOSTHOCTEN 5 19 6 6 1 6 HEHUIO PacYeTHO-
Y MaT€MaTHUYECKOU CTaTUCTUKHU rpaduyueckoii pa-
OOTHI
Otuer 1O BBINOJI-
. HEHUIO PacYeTHO-
2 | Cnoyuaitnble QyHKIIUU 5 39 12 12 3 12 P

rpaduueckoii pa-
00THI




25 Buabl yueoHoii padornl,
X g  BKJIIOYas CaMOCTOSITEJIBHYIO PaGoTy 00y4aro-
s E HIMXCSl, MPAKTHYECKYIO MOATOTOBKY H TpyoeM- | Popmbl Tekyiie-
o g E § KOCTh ro KOHTPOJIsS
Ne 5 s =l 2 (B yacax) yCIeBaeMoCTH;
o/ Pa3nes qnucuuninHbl/ TeMbl % o E ; = ®opma npome-
&) S =2 E s é JKyTOYHOI aTTe-
= 2 S KonTakTHas padoTa npenogaBare- 2 = g cTanuu
= = JIfl ¢ 00y4aromuMucs 8 & (no cemecmpam)
5
OTyeT 1o BHINO-
3 YUucneHHbld aHAA3 THUAPOMETEOPOJIOTHYE- 5 48 16 16 4 12 HEHUIO PAaCYETHO-
CKO MH(pOpManuu rpaduyueckoii pa-
OOTBI
KoHnTpoJb camocTosiTe/IbHOMH padoThI 5 2
IIpome:xxyToyHast aTTecTALUA 5 0 3auer
Hroro yacos 108 34 34 8 30
4.2. Il;1aH BHeayIMTOPHON CAMOCTOSITEJIbHONH Pad0ThI 00y4aI0IMXCsl 110 JUCHUILIMHE (0YHAas1)
CamocTosiTe/ibHasi padoTa 00y4aouuxcst Onenoumoe YueOHO-MeTOANUECKOE gﬁecne-
Cemecrp Hassanmue pa3aeia, TeMbl Bua camocTosiTe1bHOM | Cpoxn BhINO- | Tpy1oeMKoCTh cpeacTBo YeHHe CAMOCTOSITe/ILHOM pado-
paéoThI HeHHsl (uac.) Bl
OCHOBHas nureparypa [1], no-
5 Koaddunment xoppensuuu. Onenka| PacuetHo-rpadudeckas | B Teuenue 6 Oruer nonHuTenbHa [ 1], mapoma-
3HaYMMOCTHU K03 PuineHTa. pabota cemecTpa LIMOHHO-CIIPABOYHBIE U ITOMC-
KOBEIE cHCTeMBI (pa3zaen V.0)
OCHOBHas nureparypa [1], no-
. . PacuerHo-rpaduueckas | B Teuenue nojHUTENbHAsA [ 1], nHpOMA-
5 CrieKkTpanbHbIN aHAIU3 BapUalyil. 12 Otuer
pabota cemecTpa LIMOHHO-CIIPABOYHBIE U ITOMC-
KOBEIE cuCTeMBI (pa3zaen V.0)




CamocrosiTe/ibHasi padoTa 00y4aonuxcst Onenoumoe YueOHO-MeTOANUECKOE gﬁecne-
Cemectp Ha3Banue pasagena, TeMbl Bua camocTosiTe1bHOM | Cpokn BhINO- | Tpy10oeMKocTh i — YyeHHEe CaMOCTOSTeIbHOI pado-
paéoThI HeHMS (uac.) Thbl
OCHOBHas juteparypa [ 1], no-
5 @akTopHBI aHaMU3 M MeToJ IaB-| PacueTHo-rpaduueckas | B Teuenue 12 Oruer nojHUTENbHAsA [ 1], nHpOMA-
HBIX KOMITOHEHT. pabota cemecrtpa LIUOHHO-CIPABOYHBIE U MTOUC-
KOBBIE cucTeMbI (pa3aen V.0)
OO6muit 00beM caMOCTOATEIHLHON PAOOTHI MO AUCIUILTHHE (Yac) 30




4.3. Conep:xanue y4eOHOr0 MaTepuaa
Pasnen 1. Kpatkue cBeieHHs1 M3 TEOPHH BePOSITHOCTEH M MAaTeMATHYE€CKOH CTATHCTHKH
1.1. OcHOBHBIE OHATHS

1.2. BBenenue B TeOpHUIO OMIMOOK

1.2.1. OcobeHHOoCTH 00pabOTKH OTrpaHMYEHHOro 4Yucia HaOmroaeHuid. OIEHKU IS
HEU3BECTHBIX NIapaMETPOB 3aKOHA paclpeaesICHUs
1.2.2. OueHkM 11 HEU3BECTHBIX MApaMETPOB NEHEPAIBLHOM COBOKYNHOCTH: MaTeMa-
TUYECKOTO 0XKMJIaHUS U TUCIIEPCUH
1.3 MHOXeCTBEHHOE JIMHEHHOE ypaBHEHHE perpeccuu. MHOXeCTBEHHBINH K03 duIm-

€HT KOppesiun

1.4. MeTo HaUMEHBIINX KBAJAPATOB

1.4.1. JIunelinas cBs3b MEXAY ABYMs CIy4YallHBIMU  BEJIUYMHAMU

1.4.2. ITocTpoeHue HEMMHENHBIX YPaBHEHUI MHOKECTBEHHOM perpeccuu

Pasnen 2. Ciryyaiinbie GyHKIUH
2.1. OCHOBHBIE OHATHUSA

2.2. OCHOBHBIE XapaKTEPUCTUKH CITy4alHOW (QyHKIIUU

2.3. Cucrema ciay4aiHbIX (QYHKIUH

2.4. CymmHpoOBaHUE CIy4ailHbIX (yHKIUN
2.5. CranmoHapHsble ciry4yaiHble (yHKINN
2.5.1. Cucrema cTaliMOHapHBIX CIYYalHBIX QYHKIUI
2.6. [TonmoxxutenbHO orpeeeHHbIe PYHKINU
2.7. CBOMCTBO 3proANYHOCTH CIIy4alHbIX IPOLECCOB
2.8. CtpyKTypHas QpyHKIUSA
2.9. Cnyvaitnbie mosst
2.9.1. OcHOBHbIE OHATHUS
2.9.2. OnHOpOAHBIE U U3OTPOIIHBIE CIyYaNHBIE MTOJI U MX XapaKTEPUCTUKU
2.10. DKCTpanoAIysl, UHTEPIOJSILIUS U CTIIAKHBAHNE CITyYaiHbIX (yHKIUN
2.11. Biusiaue ommOOK U3MEPEHHsS Ha CTAaTUCTHUECKUE XapaKTEPUCTHKH KOPPEIsIH-

OHHOI'0 aHAJIA3a
Pasnen 3. UncieHHbI aHAJIN3 THIPOMETEOPOJIOrH4ecKoil HHpopManuu

3.1. MeTo MONMHOMHUAILHON MWHTEPHOJISLIUU
3.2. MeToz1 onTUMaIbHON UHTEPIIOISAIUN

3.3. UeTblpexMEpPHBII YNCIICHHBIN aHATIN3

3.4. MeToa KOHTPOJISI UCXOIHON MH(OpMaIH

4.3.1. IlepeyeHb CEeMHHAPCKHX, NPAKTHYECKUX 3aHATHI H JadopaTopHbIX padoTt

(ounas)
Ne | Ne paspnenam | HammenoBanme cemu- | Tpyaoemkocts | Ounenounsie (PopmMupyembie
y
n/m| TeMbI AUC- | HAPOB, IPAKTHYECKHX (uac.) cpeacrsa KOMIIETEeH-
IMIJIMHbBI 1 J1a00paTOPHBIX pa- B0 LB ouu*
qyacoB MPpaKTH4YeCKas
(mMoyJist) 6ot e (MBIMKATOPDI)
1 2 3 4 5 6 7
KomrmnekcHas cratucrude- OIIK-1
ckasi 00paboTKa METeopoIIo- i
TMYECKOTO Psiia JaHHBIX C Ortuer o (H’gﬁ;g]g'z)
1 Pazpen 1 MPEACTABICHUEM OKOHYA- 6 MPaKTU4YECKOU (HJIK, )
TEJIbHBIX PE3yJIbTATOB B BUJIE pabore 0 [7([751;3'3
JIEKTPOHHBIX TaOJHII ¥ Ipa-
(uKoB (U/IKork4.1)
INocTpoeHue CIoXKHBIX CTa- OIIK-1
THUCTUYECKUX IPaUKOB /IS Oruer no (U/Konki.2)
2 Paznen 2 KOPPEKTHOI'O U BCECTOPOH- 12 MIPAKTHYECKON OIIK-3
HETO OTOOpaXKEHUE THAPOME- pabote (M/]Konxs.3)
TeopoJIorHYecKoi nHpopma- OIIK-4




MM C UCIIOJIB30BAHUEM (ULKork+.1)
CPEJICTB MIPOrPaMMHUPOBAHUS
s3b1ka Python u mardopmer
replit.com

HpaKTI/I‘lGCKOG MNPUMCHCHHC
METOA0B IIOJIMHOMHAILHON 1

ONTUMATBHON UHTEPIIOJIS- OIIK-1
un. [ToctpoeHne KapT ¢ Oruer o (Hggt;ggu)
3 Pazpnen 3 H30JIMHUSIMU JUJIsI CPABHEHUS 16 TIPAKTHYECKOI
(U/Konks.3)
pabOThI pa3INYHBIX CTATH- paGore
CTHYECKHUX METOIOB 00pa- OIIK-4
H y (M/]Konx+.1)

OOTKH THAPOMETEOPOIIOTH-
4ecKor MH(OopMaLNH

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CAMOCTOSITEJIbHOE M3YYeHHE CTyAeH-
TAMH B PaMKax camocTosTeJbHol padotsl (CPC)

Ne Tema 3aganue dDopmupyemas NIAK
n/n KOMIIETeHIIUs
1 2 3 4 5
Hcrone3ys MOMCKOBBIE CHUCTEMBI ceTH HH-
TEPHET ZOCTaBPITL KOHCITEKT Ha Temy: «Oc- OIIK-1 HKok1.2
! Paspen 1 HOI:},?,HBIé COBPEMEHHEIE ITAKETHI CTaTE;:TI/I‘Ie— OIIK-3 HKonks.s
p OITK-4 K ormics.
CKOTO aHaJIM3a»
Hcrons3ys MOMCKOBBIE CHUCTEMBI ceTH HH-
TEpHET cyocmBI/ITL KOHCIEKT Ha TeMy: «IIpu- OIIK-1 HKor1.2
2 Pasnen 2 MCFI,JGHI:IG s3pIka Python mpu CTaTI/ICTyI/iquIIjoﬁ OIIK-3 HKors.s
y P OIIK-4 HJTKonks.1
00paboTKE TAHHBIX»
Hcrons3ys MOMCKOBBIE CHUCTEMBI ceTH HH-
TEPHET gOCTaBI/ITL KOHCITEKT Ha Temy: «Oco- OIIK-1 HKok1.2
3 Paznmen 3 PHET, .. ¥ OIIK-3 HJKonks.3
OCHHOCTH U MaTeMaTU4eCKue MPUEMBI 00pa-
.. OIIK-4 H/Komk4.1
00TKH 0OJIBIINX 00BEMOB JAHHBIX»

4.4. MeToanueckne yKa3aHusl 10 OPraHU3alHA CAMOCTOSITeIbHON PadoThl CTYICHTOB

Metoanyeckue yka3zaHHs [0 OPraHU3alUU CaMOCTOSITEIbHON paboThl, ¢ MOAPOOHBIM OIuUCa-
HUEM KaXIOro 3aJaHus, mpejacraBieHHoro B Tabnuue 4.3.2, pazmemensl B OMOC no cooTBet-
CTBYIOUIEN JUCLHUILIMHE.

JU1st BBITIOJTHEHHSI BCEX TEPEUMCIICHHBIX CAMOCTOSITEIbHBIX PA0OT CTYACHTY NPEI0CTaBISACTCS
BO3MOKHOCTh HCIIOJI30BAaHUS: OJHOTO M3 TPEX KOMIIBIOTEPHBIX KJIACCOB BO BHEYyUEOHOE BpeMs
(mpenBapuTeabHas 3alKMCh y JEXKYPHBIX B KJIACCE, BCE KOMIBIOTEPHI MOAKIIOUEHBI K ceTu "HHTep-
HeT" ¥ 00ecTeyeHbI JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00Pa30BaTEeNIbHYIO Cpely YHUBED-
curera), (POHIOB CTalMOHAPHOI OMOMMOTEKH B 6-M Kopmyce M (yHIAMEHTAJIbHOW OMOIHMOTEKH
NTI'Y, unTtanbHbIX 3a10B IHCTUTYTOB akaJieMMH HAayK (COIJIaCHO 3aKJIIOYEHHBIM ¢ HUMH JloroBopa-
MH), GOoHIOB OuOMMoTeKH MPKYyTCKOro ympaBieHHs IO THAPOMETEOPOJIOTHH U MOHUTOPHUHTY
OKpY’Kalollen cpeibl, MHAMBUIyaTbHBIX KOHCYJIbTALUH C MperoiaBaTesisiMU (aKyabTeTa (COrIacHo
rpaduKy exXeHeeNbHBIX KOHCYIbTALUM).

V. YUYEBHO-METOJUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUITVIMHBI (MOLY JIA)

a) nepe4eHb JUTEPATYPHI

OcHoBHas:

1. Apryuunnesa A.B. Metoapl cTatucTuueckoi o6pabOTKH M aHaiIM3a TUAPOMETEOPOIIOTH-
yeckux HaOmoaeHuit [Tekcr] : yue0. mocobue / A. B. Apryuunnesa ; Upkyrtckuit roc. yH-T. - Up-
KyTck : U3n-8o UI'Y, 2007. - 106 c. (45 3k3.).




JlomosHuTEIBHAS:
1. KpeuetoB, A. A. Cratuctuka st MeTeoposioros : yued. mocodue / A.A. Kpeueros ; M-Bo

obpazoBanus PO®. - Upkyrck : U3a-Bo UT'Y, 2003. - 53 ¢. (21 7k3.)

sis;

0) 0a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE H IOMCKOBBIE CHCTEMbI
1. http://www.meteoinfo.ru/ — caiitr ®I'BY “T'uapomeruentp Poccun™;
2. https://psl.noaa.gov/data/gridded/data.ncep.reanalysis.html — apxus NCEP/NCAR Reanaly-

3. http://www.nwicpc.ru/uncert.htm — HeomnpeneneHHOCTH NaHHBIX HAONIOJCHUN W YHCIICH-

HOT'0 MOJIEJINPOBAHUS KJIMMaTa (3IEKTPOHHBIN pecypc);

5. https://matplotlib.org/stable/gallery/index — O6pa3ier 6ubnmuorekn Matplotlib;
6. https://numpy.org/doc/stable/ — Opunmansaas qokymeHTauss Numpy;
7. https://pandas.pydata.org/docs/ — Odpunmansnas nokymenrtanus Pandas;

VI. MATEPHAJBHO-TEXHUYECKOE OBECHEUYEHUE JUCHMUILINHEI
(MOJY.JI5T)

6.1. YueOHoO-1200paTOpHOE 000pyI0BaHNE:
JIeKIIMOHHBIE 3aHATHS NPOXOJAT B ayauTopuu Ha 30 MOcagodHbIX MECT C MYJbTUMEAUNHBIM

obopynoBaHueM U yueOHoi mebenbto. [IpakTHueckue 3aHATHS MPOXOIAT B KOMIIBIOTEPHOM KJIacce
Ha 30 mocago4YHbIX MECT.

6.2. IIporpamMHoe obecnieyeHue:

Libreoffice (exxerogno oonoBisiemoe [10). YcnoBus ~ UCHONB30BAaHUST 1O CCBHUIKE:
http://www.libreoffice.org/about-us/licenses/ (6beccpodHo).

OC «Anbt O6pazoBanuey. Jlumensus Ne AAO.0323.00 ot 01.05.2023 (3 rozga).

GIS QGIS (exeromno o6HOBIsIeMoe [IO). VYcioBuss UCHOTB30BAaHUS TIO CCBHUIKE:
https://qgis.org/ru/site/ (beccpodHo).

Kaspersky Endpoint Security ans 6usneca - Cranaaptabiii Russian Edition (o6HOBISIEMOE
[10) JIunensus Ne 1B08-211201-040133-810-136 ot 12.01.2021 (2 rona).

7zip (exerogHo obOHoBisieMoe [10). YcioBust ucnons3oBaHus MO ccbUike: https:/www.7-
zip.org/license.txt (6eccpodHoO).

Adobe Reader DC 2019.008.20071 (exxeromgHo o6noBiusiemoe [10). VYcmoBus
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 (exxerogHo o6noBmsiemoe I10). YcnoBus HCHONB30BaHUS MO CCBHUIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

Mozilla Firefox (exxeromno oOHOBisieMoe I[1O). VYciioBus HCHONB30BaHUS MO CCHUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

AST-Test plus 75. Jluienzuouusiit norosop JI-129-21 ot 01.05.2021 (3 roga).
«Antumnaruat.BY3». Homep munensun: Ne5789/347/22 ot 30.12.2022 ot 30.12.2022 (1
roju)

GIMP 2.8.18 (exxeroguo oonoBnsiemoe [10).  VcnmoBuss  HCMONB30BaHUS 1O  CCBHUIKE:
https://www.gimp.org/about/COPYING (6eccpouHo).

Inkscape 0.92 (exerogHo oOHoBisiemoe I[IO). VYcioBusi HCNONB30BaHUS IO CCBHUIKE:
https://inkscape.org/en/about/license/ (Ilporpamma pacmpocrtpansiercst Ha ycinoBusix GNU
General Public License.) (beccpodHo).

Cucrema aBromarusanuu O6ubmuorek MPBUC64 (exeromno obHoBisemoe I10). loroBop
noapsiga 04-040-12 ot 21.09.2012 JTunen3usNe670/1 ot 16.12.2015 (6eccpouno).
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— 2GIS (exeromno oOHoBmsiemoe [10). VYcioBus  HWCMONB30BaHUS IO  CCBUIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpodHo).
— Mapinfo Professional 16.  Jlunen3nonHslii ceprugukar

12.01.2017 (6eccpouno).

S/N MINWRS150001065 ot

6.3. Texunuyeckme 1 3J1eKTPOHHbIE CPeCTBa 00y4eHHA:

VueOusbli Marepurajl moAacTCsa C HMCIIOJIb30BAHUCM COBPCMCHHBIX CPCACTB BU3YyaJIU3allUU C
NPUMEHEHUEM MYJIbTUMEAUUHOTO 000y IOBaHHUS.

HCpCOHaHBHBIC KOMIIBIOTCPLI JJIS1 BBIITOJHCHUA HNPAKTHUYCCKHUX U CAMOCTOATCIIBHBIX pa60T.
ITo Ka)KI[OI‘/JI TEMC JUCHUTIIIMHBI TOATOTOBJICHEI ITPE3CHTAINH.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MM

[IpenoaBanre AUCIUILUTMHBI BEETCS C MIPUMEHEHUEM CIIeIYIOIUX BUI0B 00pa30oBaTeIbHbIX
TEXHOJIOTUH:

HNudopManuoHHbIe TEXHOJOTMHU: HUCIIOIb30BAaHUE 3JICKTPOHHBIX 00pa30BaTEIbHBIX pecyp-
COB TIpH MOJATOTOBKE K 3aHATHUSAM, 3aHATUS COMPOBOXKIAIOTCS MYJIbTUMEIUNHBIMEI TPE3CHTAIUAMHY,
MPOCMOTPOM POJIMKOB MO MPOXOJAUMBIM TEMAM.

IIpoexTHasi TeXHOJOIMs: OPTaHU3AIMS CAMOCTOSTEILHON PabOThI CTYIEHTOB, KOTa o0yye-
HHUE TPOMCXOTUT B IPOLECCE JEATENILHOCTH, HANPaBICHHOW Ha pa3pelieHue MpoOJIeMbl, BO3HUK-
el B X0J1€ U3yYCHUS TEMbI

IIpo6emHOe 00ydyeHHe: CTUMYIMPOBAHUE CTYJICHTOB K CAMOCTOSATEIBHOMY MPHOOPETEHHUIO
3HaHUH, HEOOXOAUMBIX JIJIsl pEIICHUS] KOHKPETHOM MPOOIIEMBI, €T0 3JIEMEHThI UCTIONB3YIOTCS B XO/1€
3aHATUH.

KoHTekcTHOE 00y4yeHHMe: MOTHBAIMSA CTYACHTOB K YCBOCHHUIO 3HAHUN IyTEM BBISBICHUS
CBsI3€i MEX1y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM;

OOy4yeHne Ha OCHOBE ONMBITA: AKTHBH3AIMA MTO3HABATEIBHOM JESITEIBHOCTH CTYICHTA IPO-
BOJIUTCSI 32 CYET aCCOIMALUU M COOCTBEHHOTO OIBITA.

OO0yyeHne KPUTHYECKOMY MbIILIEHUIO: TIOCTPOCHHUE 3aHATHS IO OINPEIEICHHOMY aJro-
pPUTMY — MOCJIEIOBATEIbHO, B COOTBETCTBHU C TpeMs (ha3aMH: BBI30B, OCMBICICHUE U pe(IeKCHs.
Lenb nanHON 00pa30BaTEIbHON TEXHOJIOTUH — PA3BUTHE MBICIUTEIBHBIX HABBIKOB 00YYarOIIUXCS,
HEOOXO/IUMBIX HE TOJBKO MPHU W3YYEHUH YUEOHBIX MPEIMETOB, HO M B OOBIYHOW KHU3HH, U B IPO-
(beccroHanbHON AEATETBLHOCTH (YMEHHE IPUHUMATh B3BEILICHHBIE pelleHus, paboTars ¢ nHpopma-
uuen u ap.).

CTaHUHOHHOe 00y4YeHHe: OpraHu3alus LeJICHANPABICHHON U TUIAHOMEPHON CaMOCTOSATEINb-
HOU paOOThI CTY/IEHTOB Ha 3aHATHH B MHUHU-TPYINAX B LEIIX Oosee 3(p(EeKTUBHOTO YCBOSHHUS IPO-
XOAMMOTO MaTepualia, Korja Kakias Ipyria BbIOMpaeT CBOIO 00pa30BaTENbHYIO TPAaEeKTOPHIO, U
CTYACHTBI CAaMH OIICHUBAIOT CBOIO PadoTYy.

HaumeHoBaHHe TeM 3aHATHI ¢ HCIOJIB30BAHHEM AKTHBHBIX (OPM 00yUeHH S
(ouHasi/3a04Has):

®opma / MeToabl HHTeP-
Ne Tema 3ansTHS Bupn 3anstus P A P Kon-Bo yacoB
AKTHBHOI'0 00y4eHHs
Kpatkue cBeaenus us reo- Jlexums/IIpakTnaeckue
. WudopmannonHble TEXHOIO-
1 pHH BeposiTHOCTEH 1 Ma- | 3aHsATHA/CaMOCTOsITeNbHAs 6/6/6 | 1/1/20
o run/ [Ipobnemuoe obyueHne
TEeMaTHYECKOH CTATHCTHKH pabora
Jlekums/IIpakTnaeckue WudopmannoHnHble TEXHOIO-
2 Crydaitabie GyHKIMN 3ansTusi/CamocrositensHast | ruw/ [IpoektHas TexHomorus/ 12/12/12 | 3/3/25
pabora CrannmonHoe o0y4eHue
WudopmannonHble TEXHOIO-
UucneHHbII aHAIU3 TUA- Jlekums/IIpakTnaeckue run/ OOy4eHre Ha OCHOBE
3 POMETEOPOIOTNYECKOI 3ansiTrs/CamocrositenibHast | onbita/ KoHTekcTHOE 00yUe- 16/16/12 | 4/4/41
nHpOpMAIU pabora Hue/ OOyyeHne KPUTHIECKOMY
MBIIIJICHUIO
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VIII.

OLEHOYHBIE MATEPHUAJIBI JIVISI TEKYIIEIO KOHTPOJISI U ITIPOME-
KYTOUHOM ATTECTAIIUA

8.1 Ouenounsie MaTepuaabl (OM):
Oyenounvle mamepuanvl 0711 6X0OOHO20 KOHMPOJS — He NPeOQyCMOMPEHbl.
Oyenounvle mamepuaivl meKyuje2o KOHmMpoJis

Tema uam pasaen ITokazaresn Kputepuii onuennBanus dopMupyemblie
AUCHUIIJIMHBI KOMIIETCHIINA
N HHAMKATOPbI
Brageer marepualiom JaHHOTO pas- OIIK-1
Kparkue cBepeHuss u3 ena. ‘U/[Konx1.
P A . 3HaeT OCHOBBI TEOpPUU A (MKonx1.)
TEOPUU BEPOSATHOCTEN U o 3HaeT OTBETHl Ha KOHTPOJILHBIE BO- OIIK-3
N BEPOSATHOCTEH W MaTeMa-
MaTeMaTH4YeCKOH  CTaTH- N MPOCHL. BRIMOTHII CaMOCTOSATENBHYIO (UHKorks.3)
THYECKOMN CTaTHCTUKU N
CTUKHU paboTy C OLIEHKOH HEe HMXKY «yIOBIIe- OIlIK-4
TBOPHUTEJIBHOY. (UKonk+.1)
Brnameer MartepmasioM ITaHHOTO pas- OIK-1
ena.
. A (U]Konx1.2)
3HaeT OCHOBHI CITyJaliHBIX | 3HACT OTBETHI HAa KOHTPOJBHBIC BO- OITK-3
Crydaiiabie GyHKIMN ¢GyHKIMHA 1 paboOTHl C HU- | IPOCHL (MJIKomxs.)
MH BBITIOTHII caMOCTOSATENEHYIO PaboTy OIK. 4'
C OICHKOW HE HIDKY «YIOBJIECTBOPH- WTIK,
TCJILHOY. (M/iKonx.)
Brnameer MartepmasioM ITaHHOTO pas- OIK-1
ena.
. 3HAET OCHOBBI YMCIEHHO- | (UHKork1.2)
UuclileHHBI aHaIU3 THU/- 3HaeT OTBETHI HA KOHTPOJIEHBIC BO-
N ro a”aju3a TUIPOMETEO- OIlIK-3
POMETEOPOIOTrHUECKON o MIPOCHI.
posorndeckoil mHQOpMa- (U/IKonks3.3)
nHpOpMAIHN - BBITIOTHII caMOCTOSATENEHYIO paboTy OITK-4
C OICHKOW HE HIDKY «YIOBJICTBOPH- TTIK.
TCJILHOY. (M/iKonx.)

OneHoYHBIC MAaTePHAJIBI AJ1 IPOMEKYTOYHOM aTTecTAMN B (hopMe 3a4eTa
IIpuMepHBIii IepeYeHb BOIIPOCOB U 3aJaHUM K 3a4eTy:

1.

10.
11.
12.
13.
14.
15.

ITonsiTHE O METEOPOJIOrMUECKUX psAlaXx. Buasl KIIMMaTUYECKUX ITOKAa3aTEIeH.
Wuterpanbabiii U qudepeHanbHbplil 3aKOHBl pacpeeNeHUs ClyYaifHONH BeIHYu-
HBI.

XapaKkTepUCTUKN U3MEHUYUBOCTU. MaTeMaTH4eCKOE 0XKUAAHUE U €r0 CBOMCTBA, CPell-
HEee, MOJIa U MEJINaHa.

JlorapugmMuyecky HOpMaJIbHOE pacIpeelieHHE.

XapakTepucTUKU pa3zdpoca: pazmax, JUcCIepcus U e€ CBOMCTBa, cpe/iHee KBapaTHye-
CKO€ OTKJIOHEHHE, K03(ppuimeHT Bapuanmu, acuMMeTpus, skcrecc. [Ipommmoctpupo-
BaThb HA IPUMEpax.

3aKoHBI pacrpenesieHus] TUCKPETHBIX BEIHYUH (P WM Tabaulla, MHOTOYTOJbHHUK,
THUCTOrpaMmMa).

TpéxmepHoe npencTaBieHUe Pe3yIbTaTOB HAOIIOICHHMN.

HopmainbHblli 3aK0H paclpeee s U €r0 CBOMCTBA.

IIpoBepka runores3 3aKOHOB PacCIPENCIICHHUS.

Perpeccuonnas mozeinb B3auMOCBA3U. MeTOl HAUMEHBIINX KBAIPaTOB.
Koadduuuent koppensauuu. OneHka 3HaUUMOCTH KO3 PHUIMEHTA.

AHanu3 BpeMEeHHBIX KoJeOaHHi METEOPOIOTHYECKHUX IPOLIECCOB.

AHanu3 CTallMOHAPHOCTH, OTHOPOAHOCTH U TPEH/Ia METEOPOJIOTUIECKUX PSAOB.
Koppensimonusie GyHKINN METEOPOIOTHUECKUX MTPOIIECCOB.
KpocckoppensinoHHbli aHaIN3.
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16. CnexTpasibHBII aHaIU3 BapHALUM.

17. KpoccniekTpallbHbII aHaIu3.

18. ®akTOpHBIN aHAINU3 U METO/ TJIABHBIX KOMIIOHEHT.

19. KnacrepHslii aHa/In3.

20. CrinaxxuBaHue, GUIbTPALUs, UHTETPAIIbHO-PA3HOCTHAS KPUBAS.

Pazpaborgmx:
P{ D'y ' Crapmmit npenoxasarens I1L.A. Hasinemos
(mozmics) (3aEEMAEMAE J0TEEQCTE) (EEEDEATH, axHTES)

IIporpaMma cocTasne=a 8 cootsercTEEE ¢ Tpedosammame P OC BO no zanpasnemmzo ® mpo-
dumo moarorosxm 05.03.04 I'mapomereoponorus.

IIporpaMma paccMOTpeHa Ha 33aCeJa=EH xadeIpi MeTeODONOrHE H QHIMKH OKOTO0ISMEOIO
KOCMETECKOr0 OPOCTPAaHCTEA

«l5» mrom= 2021 r.

IIporoxon Ne 7 3az. xadenpox Casg W .B. JIatarmesa

Hacmoswas npozpamma, He MOXNCEm 65imes 60CNPOUIEE0EHa HU € Kaxol gopme 63 npedeapii-
METEHO20 NMUCEMERHOZ0 PAZPEILEHUR KaDedpui-paspabomyuxa npozpamms:.
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