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l. Hemun u 3agaum gucnumiauaesl (Moayisi) B1.B.10 «YuciieHHbIe MeTOAbI
MPOrHO3a MOTOAbI»:

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;

- IPUMEHATH NMPOTPAMMHEBIE CPEICTBA I penieHus] AU PEpeHIINATbHBIX YPAaBHCHUH U
cucreM qudepeHInaTbHBIX YPaBHEHUH;

- HHTEPIIOJIMPOBATH PETYJSIPHBIE CETKH METEeONnapaMeTpoB U3 MCXOAHBIX JTaHHBIX
HaOJIFO JEHUIA.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuuruimHa (monynb) b1.B.10 «YucnenHnsie MeTObI aHATU3a U IPOrHO3a
IIOTO/IbI» OTHOCHUTCSI K 00513aTebHON YaCTH IPOrPaMMBbl.

2.2. Jlna n3yueHHsl NaHHOW y4yeOHOW IUCHMIUIMHBI HEOOXOOUMBI 3HAHMS, YMEHUS U
HaBBIKH, (popmupyemble npemmecTByrommMu gucuuiuimHaMu:b1.0.15 «@usuka»; 51.0.16.01
«AHanmuTHYecKas reomeTpus u Beicias anredpa»; b1.0.16.02 «MaremaTHueckuil aHamu3y,
b1.0.01 «Mudopmatuka»; b1.0.24 «IIporpammupoBanue B ruapomereoposnorun», b1.0.26
«Puznyeckas mereoposiorus»; b1.B.03 «/lunamuueckas MeTeOpOIOTrus»

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

b2.B.01(Y) Hayuno-uccnenoBarenbckas paboTa (IOJydeHHE HABBIKOB  HAYyYHO-
HCCJIEI0BATEIbCKOM paboThI).

b2.B.02(IT) Texnonoruueckas (IpoeKTHO-TEXHOJOTHYECKAs]).

b3.01(/) BeimonHeHue, MOATrOTOBKAa K MpOIENype 3allMThl M 3aIIUTa BBITYCKHOU
KBaJIM(DUKALIMOHHOM paboTHI.

JucuuiHza sSBIIseTcs UTONOBOM.

Pa3nenpl, BKIIOYEHHBIX B NIpOrpaMMy AUCHMIUIMHBI «UMCIEHHBIE METOJbl aHalIu3a U
IPOTHO3a TOTO/ABbI», MpeJICTaBiIseT cO00H HTOroBBI 3Tam €JUHONH CHUCTEMbI IOATOTOBKH
OakanaBpoB 1o HamnpasieHuto mnoArotoBku 05.03.04 «'uapomereoponorusy. YcnemHoe
OCBOEHME MaTepHaja AAHHOM JUCLMIUIMHBI BO3MOXKHO TIPU YCIIOBUM OBJAJEHUS CTyIEHTaMU
(GbyHIaMEeHTaJIbHBIMU 3HAaHUSMU B (pU3MKEe, MaTeMaTUKe M MporpaMMHpoBaHUM. BBeneHuem B
JUCLMIUINHY — sABJIAETCA Kypc «JlMHaMuueckas METEOpOJIOTHsS», OCHOBBIBAIOIIMKCA Ha
«Pusnyeckon Mereoposorun». Kypcebl  «MareMarnueckoro aHaiuusa», «AHaIUTUYECKON
TreOMETPUHM M BBICHIEH anreOpbl» € AJIEMEHTaMU BEKTOPHOTO aHajh3a YUTAeMBIMH B paMKax
«/lunamuueckoil METeOpOIOrum», U 3HaHUN 00 OCHOBHBIX (PM3MUYECKUX 3aKOHAX, OJYyYEHHBIX B
pamkax KypcoB «Pu3zuku» n «DHU3ndeckoil METEOPOJIOTUN» C METOAAMH UX MAaTEMAaTHYECKOTO
MOJIEJIMPOBAaHUS HAa OCHOBE peleHus AuQQepeHInaIbHbIX YpaBHEHUM YUTaeMbIMU B paMKax
«/luHaMUYeCcKOH MeTeopOoJIOTHH» TPUBEAET K IMOJYyYEHHIO HABBIKOB HEOOXOAMMBIX IS
OCBOEHHUS JUCHUIUIMHBI «YUCIIEHHbIE METOJAbl aHajli3a M MpOorHo3a Moroisl». CBeaeHHs
noiaydeHHele B Kypcax «MHdpopmatuka» u «lIporpammupoBaHue B THAPOMETEOPOJIOTHUN
HEOOXOIUMBI JUIsl pelleHus 0a30BBIX NPAKTHYECKUX 3adad B Kypce «YUuClIeHHble METOJbI
aHaJIM3a U IPOTHO3a IOTOABD».

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCLHUIIJIMHBI
[Ipouiecc ocBOeHMS TUCIUIUIMHBI HAIIpaBlieH Ha (OPMUPOBAHUE HJIEMEHTOB CJEIYIOIINX
komnereHIM B coorBercTBUU ¢ @I'OC BO n OIl BO no njanHOMy HarpaBI€HHIO TOATOTOBKH
05.03.04 «I'mapoMeTeopOoTOTHS»:



Ilepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUH

Komnerenuus HNuaukaropsl Pe3ysbTaThl 00y4eHus
KOMIIEeTeHIH I

InK-7 NAK 71 3namo:
CrnocobeH  ucnonb3oBaTh | BeimonHser - TEOpPETUYECKHE OCHOBBI
CTaHJapTHOE U | TEXHOJIOTMYECKHUE 3aKOHOMEPHOCTEH aTMoc(hepHOi
CIELUATU3UPOBAHHOE omepauuu 1o cOopy, | JUHAMUKH.
nporpaMMHoOe oOecriedeHue | 00paboTke,  MOJATOTOBKE, | Ymemb:
(8 T.u. T'MC-TexHonoruu) | aHajau3y W UHTEPHPETALUU | -  HUCIOJIb30BaTh  ypaBHEHMs

e MOJATOTOBKH
nH(pOpPMaIMOHHO-
CIPaBOYHBIX u
AHATTUTHYECKUX
MaTepHasoB, UMEIOTITIX
THJIPOMETEOPOIOTUICCKYIO
HaIPaBJICHHOCTH

TUAPOMETEOPOTIOTUYECKON
uHpopmarun c
IpPUMEHEHUEM
BBIYUCIIUTEIILHOW TEXHUKU

ABMOKCHUA BO3yXad, COXpPAaHCHUA
HUMITYJIbCAa MACChl U SHCPTHUU JIA

CO3/aHUS IIPOCTHIX
MaTeMaTHYECKUX Moieneit
JUHAMHUKU aTMochepsl
Bnaoemp:

- MareMaTHU4eCKHM araparoM
MOJICJIUPOBAaHUsL  aTMOC(hEpHOi
JTUHAMUKU u 0a30BbIMU
HaBBbIKAMHU YHUCIEHHOTO
MOJICIIMPOBAHUS  aTMOC(hEpHO

JuHaMHuKHU Tipu oMoty [1K.




UK 7.2
Hcnons3yer IIPUEMBI

BHU3yaJIM3alluH,
MPE/ACTABJICHUS] W aHaJlU3a
KOCMHYECKHX CHHMKOB U
reoNnpPOCTPAHCTBEHHBIX
JIIAaHHBIX C HCIIOJH30BAaHUEM
I'MC-TexHonoruu

3nameo:

- IIPUEMBI BU3yaau3anuu,
MpECTaBICHUS n aHaau3a
KOCMHYECKHUX CHHMKOB i
rE€ONPOCTPAHCTBEHHBIX JTAHHBIX C
HCIIOJIb30BaHUEM I'ncC-
TEXHOJIOTHH

Ymemn:

- HCITOJIb30BaTh METOJIBI

JnenuGprUpoBaHUsT KOCMHUYECKUX
CHHMKOB M BBIXOJHBIX JaHHBIX
I'MC-texHomorun JUisl pelieHus
Hay4HBIX M MPAKTHYECKUX 3a/1ad
B 00JIaCTH THAPOMETECOPOIIOTHH.
Bnaoemos:

- MaTeMaTHUYeCKHM aIlapaToM
00paboTKM W  BU3yalU3alUU
HCXOIHBIX
THJIPOMETEOPOIOTHUECKUX
IaHHBIX U 0a30BBIMH HAaBBIKAMU
YHCJICHHOIO MOJICTTUPOBAHUS
aTMOC(EPHON TUHAMUKH B LIEIIAX
MOHHTOPHHTA u
MIPOTHO3UPOBAHUS COCTOSIHUS
arMocdepsl ¥ TUApPOochHEpHI.




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 YacOB (04HOe/3204H0€e 00yUeHne)

» Buzsl yaeOHOM paboTHI,
S5 BKJIFOYAsl CAMOCTOSITENILHYIO PaboTy
Q X
00yYaroIMXCsl, MPAKTHYECKYIO MMOTOTOBKY U
s E[ yHaom P Yo oA Y DOopMBI TEKYILLETO
9 =3 TPYIOEMKOCTb
& 2 | 23 (Bacan) KOHTPOJIS
o < T .
No s\i S = S = YCIIEBA€MOCTH,
i Paznen aucuumumHbl/ TeMBI g ° e g KoHTakTHas paboTa % ®opma 5
= & | =2 HPEToIaBaTessi C 00yJarOIUMHUCS 5 10 RO (A SO IS 0]
Ol A |29 e 8 aTTecTaluu
Q
g( CemuHapckue 2 = (no cemecmpam)
S | JTe [npakTuueckue T . S
= K /mabopaTopHbIe HEyJIbTatmn S
3aHATHA
. 8/ N
1 KBasureocrpoduyecknii ananus 5 18 4/2 6/2 6/30 | YcrHslii onpoc
8/ N
2 bapoknuHHas qUHAMUKA 5 18 4/2 6/2 6/30 | YcTHbIif ompoc
Mogenun W MeTOAbl YHCIEHHOro TporHos3a | 8/ | 64/ .
3 A 8 p 10/2 24/2 10/30 | Yernwiit onpoc
TIOTO/IbI 5| 34
KCP 2
Hroro yacos 108 24/6 24/6 4/2 22/90




4.2 Il;1aH BHeayIMTOPHOI CAMOCTOSITEJIbHOI Pad0oThl 00yYaIOIIMXCS MO TUCHUILINHE

Cemectp

HaszBanue pasneina, Temsl

CamocrosTenbHas paboTa 00yJaromuxcs

Bun camoctosTenbHON paboThI

Cpokn
BBIIIOTHEHUS

TpynoeMKocTh
(dac.)

OneHo4yHoe
CPEIICTBO

YuyebHo-
METOANYECKOE
obecreueHne
CaMOCTOSATEIBLHOM
paboThI

8/5

KBasureoctpoduueckuit anaimms

Penrenue 3anau

B Teuenue
ceMmecTpa

6/30

Koucnekr

KoHCIIeKThI NeKImii,
CEMHUHApPOB,
JuTeparypa:

OJI: 1-4

JUI: 1-6

8/5

bapoknuHHas nuHaMHKa

Pemenue 3agau

B Tteuenne
ceMmecTpa

6/30

Koncniekr

KoncrnekTs! JIeKImi,
CEMMHAapOB,
JuTeparypa:

OJI: 1-4

JUI: 1-6

8/5

Mogenu W METOAbl YHMCIEHHOTO MPOrHO3a
MIOTO/IbI

Pemenne 3anau

B Teuenue
ceMmecTpa

10/30

Koucnoexkr

KoncrekTs! JIeKImi,
CEMUHAapOB,
auTeparypa:

OJI: 1-4

JUI: 1-6

O01mii 00beM CaMOCTOATEIbHOH PadOThI O TMCHHUILIHHE (YaC)

22/90




4.3 Conepxanue y4eOHOIro MaTepuaJia

1. KBasureocrpopuueckuii aHaan3

HaGnromaemast CTpyKTypa BHETPOIMYECKOM LMPKYJISAIMU. BbIBOJ KBasureoctpopuyeckux
ypaBHCHHI. BBIBOA MOTCHIMATBLHOW 3aBUXPEHHOCTH KBA3UTCOCTPODUUECKUX  YPABHCHHIA.
Hcnonp30BaHne MOTEHIMAIBHOM 3aBUXPEHHOCTH, MHBEPCHA M HWHAYLUUPOBAaHHBIM IIOTOK.
CoxpaHeHHe NOTEHUMAIbHOM 3aBUXPEHHOCTH. BeprukaibHoe nBmxeHue. HMiaeannsmpoBaHHas
MoJieJIb OapOKIMHHOIO Bo3MylueHus. M3ob0apuueckas popma KkBa3ureocTpopuueckux ypaBHEHUH.

2. bapokJnHHasi AMHAMHMKA

I'maponunamuyeckas HEYCTOMYUBOCTb. HopMmanbhbiii pexKUM OapOKJIMHHOU
HEYCTOWYMBOCTH, JIBYXCJIOHHas Mozenb. BepTukaiabHble ABMKEHHS B OapOKIMHHBIX BOJIHAX.
OHepreTuka OapoOKJIMHHBIX BOJH. JlOCTyIHAas MOTEHLUAlbHAas SHEPrusl. YpaBHEHUE SHEPruu B
IBYXCIIOWHOW Mojenu. bapokiuHHas HEYCTOHYMBOCTb B HEMPEPHIBHO CTPAaTH(PHUIMPOBAHHON
atmoctepe. Teopema Poanes. IIpobGnema ycroitumBoctu BuXpeil. Poct u pacmpocTtpaneHue
HEUTpabHBIX MOJA. [IepexoTHON pOCT HEUTPAIBHBIX BOJIH, PA3BUTHE I10 IIOTOKY.

3. Moaenu 1 METOABI YMCAEHHOT0 IIPOrHO3a MOT0/1bI

Cucrema ycBoeHus JaHHbIX. OOBEKTUBHBIM aHanu3. BapuanuoHHas acUMMUIISIMSL.
Wunnuanuzanusa. [noGanbHble W pervoHaibHble Mojaend. KOHEYHO-pPa3HOCTHBIM  METOA.
CrnekrpanbHblii MeToA. MeToJ KOHEUYHBIX 3JeMEeHTOB. llapamerpuszanuum MeETEOpOIOrHYECKUX
mpoueccoB. JloAroCcpoYHbIE U CBEPXI0IATOCPOYHbIE IIPOTHO3bI OroAbl. BO3MOXKHOCTH MOBBIIIEHUS
Ka4ecTBa IPOTHO30B.

IV.3.1.llepeuennb ceMHUHAPCKHUX, MPAKTHYECKHUX 3aHATHI M J1a00PaTOPHBIX padoT

Ne n/n Ne paznena uTembr | HammeHoBaHME ceMUHApOB, TpynoemxocTs Oueno4HbIE ‘POPMpreMHe*
JUCIUIUIMEBL (MOIYJIS) | TMpaKTHYECKUX u (qac.) cpezcTBa KOMIICTCHIIMN
(MHIUKATOPHI)
J1a00paTOPHBIX PadoOT Beero | U3 Hux
JacoB [MIPaKTHYICCKas
TIOJITOTOBKA
1 2 3 4 5 6 7
1 KBasureoctpopuu | Pemenue 3anau 6/2 Koncnexr | IK-7
€CKHMH aHaIu3 MK, 72
2 bapoknuHHas Pemenne 3anau Koncnexr | IIK-7
JIUHaMHUKa 6/2 MK k72
3 Mogemn u metoanl | Pemenue 3agau Koncnexr | ITK-7
YUCIEHHOIO 24/2 UK 72
MIPOTHO3a MTOT0JIbI

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMbIX HAa CAMOCTOSITEJIbHOE H3Yy4YeHHe
CTYACHTAMM B PAMKaXx camMocTosTebH0il padoTsl (CPC)

n/n Tema 3anaHue dopmupyemas NaK
KOMITETCHITHS
1 KBazureoctpodpuyecku | BepTukanbHoe ABUKEHHE nK-7 NAK 72
W aHaIHM3
2 bapoxnnHHas bapoxnunHas HeycroiuuBocTs | ITK-7 NAK 7.2
TAHAMHKA B HETPEPBIBHO
cTpaTuUIUPOBAHHOMN
aTmochepe
3 Mogemu u  Meroasl | [moGansHbie u peruoHanbHbIe | ITK-7 NAK 7.2
YUCJICHHOTO MPOTHO3a | MOJENH.
TOTOIbI

8




4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSITeIbHOI PadoThl CTYICHTOB

CamocrodrenbHas paboTa MOApa3yMeBaeT CAMOCTOSITENIbHOE WM3yYeHHE pasjesia TeMbl Ipu
IIOMOLIM KOHCHEKTOB Jekiuil pasmeménHbix B OMOC 1o CcOOTBETCTBYIOIIEH IHUCLUIUIMHE
«YucneHHbple METOBI aHajIM3a U MIPOrHO3a Moroas». Kpome 3Toro pekoMeHayercsi UCIoib30BaTh
mutepatypy u3 pazgena V. VYUYEBHO-METOJWYECKOE WU HMHO®OPMAILIMMOHHOE
OBECIIEYEHUE IUCHUITIMHBI (MOAVYJIA). Jlns BBIMOJHEHUS CaMOCTOSTEIBHOW PaOOTHI
CTYIEHTBI JIOJKHBI I10JIb30BAThCS HABbIKAMH, INOJIYYEHHBIMH Ha MIPEIIIECTBYIOLIUX JEKLIUAX, B
XoZie paboThl Ha CEMHMHapax W pelleHUM JOMAIHMX 3aJaHuid. B pesyibrate caMocTosITeIbHON
paboThl ydamuecs JOKHBI MPOAEMOHCTPUPOBATH POMEKYTOUHBIE 3TAIbl BHIBOJA COOTHOLICHUN
TeM 13 Tabauubl 4.3.2, MIPOBECTH aHAIN3 MOJYYEHHBIX COOTHOLIEHUH, COPOBOAUTh HOJIY4YECHHBIE
pe3yabTaThl MOACHSAIOUIMM TeKCTOM. Jlnisi Oojiee KaueCTBEHHOTO YCBOCHHS MaTepHaia ydaluMcs
PEKOMEHAYETCS COCTaBUTh OJHY WJIM HECKOJIBKO 33Jad II0 TEME CaMOCTOSITEIbHOH pPabOTHI
VYyammecss MOTyT OObEAMHATHCS B TPYIIIBI sl PEIICHHs] CAMOCTOATENBHOM padoThI.

V. YYEBHO-METOAUWYECKOE U HUH®OPMALMOHHOE OBECIHEYEHHUE
JUCHUIITINHBI MOV JIS)
a) mepevyeHb JUTePaTypbl

OcHoBHas:

1. lnnamuka atMocdepsl: yuel. A CTya., 00yd. 1o Hampasi. noarot. "T'uapomereoponorus”
u crerl. "Meteoponorus" u "Meteoponorus crnen. HazHaueHus" / B. B. Knémun [u np.]; pen.: C. C.
Cysopos, B. B. Knémun; Boenno-kocmuueckas akan. uMm. A. @. Moxaiickoro. - CII6.: Hayka,
2013. - 421 c. (30 3x3)

2 Jlunamudeckasi Mmereoposiorus: yueOnuk / H. A. Kamunun. - 2-e u3a., uchp. - [lepmb: K.
n3a-Bo, 2009. - 255 c. (15 3k3.).

3. Junamuueckass METeopoJIoTHs [DIeKTpOoHHBIA pecypc]: yueb.-meton. komrieke / H. K.
bapamkosa, . B. Kyxesckas ; Tomckuil roc. yH-T, UH-T nuctanu. oOpa3oBaHMs. - DIEKTPOH.
TekcToBbie naH. - Tomck: U3n-so TI'Y, 2007. - 1 ai. ont. nuck (CD-ROM).

4. Tunamuyeckas mereopoiorus: yue6. mocooue / B. K. Apryunnnes; Upkyrckuii roc. yH-T. -
Wpxkyrcek: U3a-so UT'Y, 2009. - 164 c. (56 3k3.).

JdomosiHnTEIBHAS:

1. Kypc obmeii mereoposnoruu. @uzuka armocdepst./ JI.: I'mapomereonsnar, 1984. 752 c. (34
9K3.).

2. Tlpaktukym 1o kypey "Jmaamuueckas mereoposorus': yue0. mocobue / M. 0. Menkas ;
Jlenunrpaackuii rugpomer. uH-T. - JI.: M3a-Bo JIIIH, 1980. - 88 c. (1 3k3.).

3. BBenenue B amHaMHUYeCKyr Meteoposoruio: yded. mocobme / H. WM. Ceprees, B. K.
Apryunnues ; Upkytckuii roc. yH-T uM. A. A. XKnanosa. - Upkyrck: [0. u.], 1974. - 215 c. (4 5k3.).

4. 3amaynuk no auHamudeckoi mereoposioruu / JI. C. Naanun [u ap.]; pen. . JI. Jlaiixtmas. -
JI.: T'unpomereonsnat, 1957. - 181 c. - 6.85 p. (1 3k3.).

5. 3ajgayHUK MO JIWHAMHYECKONW METEeOopos]oruu: ydel. mocoOue A BY30B IO CHEIl.
"Meteoponorus" / A. C. I'aBpuinio [u ap.]. - JL.: I'mapomereonsnat, 1984. - 165 c.: un.; 22 cm. -
ABT. ykazansl Ha o6opote Turt. 1. - 0.80 p. YK 551.511.3(076.1) (1 5k3.).

6 BekTopHBIi aHAIM3 W Hayasla TEH30PHOIro McuucieHus. YueOHuk. / bopucenko Anexkcanap
WBanoBuuy, Tapanos MBan EsrenseBuy. M3aar. Beicias mkona. M. 1966. 248 c. (5 7k3.).

0) 0a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIC H IIOMCKOBBIEC CHCTEMbI

1. https://yandex.ru/

2. https://rusneb.ru/
3. https://elibrary.ru/
4

. https://www.ventusky.com/
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VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JAUCHHUIIJINHBI
MOAVYJISA)
6.1. YueOHoO-12a00paTOpHOE 000py/10BaHUE:
JIeKIMOHHBIE 3aHATHUS IPOXOJAT B ayauTopuu Ha 30 MOCaOYHBIX MECT ¢ MYJIbTUMEIUITHBIM
000py/IOBaHUEM H YI€OHOU MEOEbIO.
[IpakTueckue 3aHATHSA, TPEOYIOLIUME HCIIOIB30BAHUE MEPCOHAIBHBIX KOMIIBIOTEPOB
IIPOXOJAT B KOMIIBIOTEPHOM Kjlacce Ha 14 mocago4HbIX MECT.
6.2. [IporpamMmmHoOe obecnieyenue:
JUist YUCIIEHHOTO PeleHHs 3a7jad U BU3yalH3aluy MOIyYeHHBIX pelieHuil ucnomib3yercs [10
C OTKPBITBIM MCXOIHBIM Kog0oM Anaconda — uHTepmnperaTop si3bika python ¢ Habopom GHOTHOTEK
111 00pabOTKY M BU3YAJIM3aLMU TaHHBIX, pelieHus auddepeHInalbHbIX YpaBHEHHH.
6.3. Texnnuyeckue U 3JIEKTPOHHbIE CPEICTBA:
VYueOHbII MaTepual TOJaeTcs C HCIOJIb30BAaHMEM COBPEMEHHBIX CPEICTB BU3YalM3aLU C
MPUMEHEHHEM MYIIBTUMETHMITHOTO 000pY/IOBaHHS.
[lepcoHanbHbIe KOMIBIOTEPHI AJISI BBITOTHEHHUS MPAKTUIECKUX U CAMOCTOSATEILHBIX paboT.
[To kaxmol Teme AMCUMIUIUHBI TOJTOTOBJICHBI KOHCHEKTHI JIEKIHI, pa3MeIleHHbIE B
oTkpbITOM goctyre B OMOC.

Vil. OBPA30OBATEJIBHBIE TEXHOJIOTI'MHN

[lpenonaBanve  JUCHMIUIMHBI ~ BEAETCS € NPUMEHEHMEM  CJIEIYIOLIUMX  BHJIOB
00pa3oBaTEeNbHBIX TEXHOJIOTHI:

NudopmanuoHHble TEXHOJOTHMH: 3aHATUS  CONPOBOXKIAIOTCA  MYJIbTUMEINNWHBIMU
IpEe3EHTALMSIMU, PEILIEHUE 3ajau COMPOBOKIAETCS UNCIEHHBIM MOJEINPOBAHUEM U BU3yaIu3aluein
MOJIyYEHHBIX pe3ysibTaToB Ipu oMoy cpenct I10 Anaconda.

IIpoexTHasi TEXHOJIOTHsI: OPraHU3AIMS CAMOCTOATEIbHOW pabOThl CTYJIEHTOB, KOI/a
o0y4eHHe MPOUCXOIUT B IpolLecce JeATeNbHOCTH, HAlpaBIEHHONW Ha pa3pelieHHe IMpoOJeMsbl,
BO3HUKILIEH B XOZI€ CAMOCTOSATEIbHON pabOTHI HaJl TeMaMH U3 Tabnuibl 4.3.2.

IIpodjemMHoe  o0yuyeHue: CTUMYJIHPOBAHME  CTYJEHTOB K  CaMOCTOSITEIbHOMY
npuobperennto  3HaHuii w3  MarepuaiioB 1. V. YUYEBHO-METOAMWYECKOE WU
NHO®OPMAIIMOHHOE OBECITEYEHUE JIWUCHUIIIMHBI (MOJYJIS), HeoOXoauMbIX Ist
pelIeHns KOHKPETHOW POoOIeMBI.

KonTexkcTHOe 00y4yeHHe: MOTHBALUS CTYIEHTOB K YCBOCHHMIO 3HAHUM ITyTEM BBISBIICHUS
CBSI3eM MEX/1y KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHUEM;

OOy4yeHue Ha OCHOBEe ONBITA: AKTHBM3aLUs I103HABATEIBHOW JAEATEIBHOCTU CTYAEHTA
IIPOBOJMTCS 3a CYET aCCOIMAIMU U COOCTBEHHOTO OIBITA.

OOy4yeHue KPHUTHYECKOMY MBIILICHHIO: IIOCTPOCHUE 3aHATHS [0 ONPEACICHHOMY
QITOPUTMY — IIOCJIEJOBATEIbHO, B COOTBETCTBHUM C TpeMs (a3aMu: BBI30B, OCMBICICHHE U
peduekcus. Llenp nanHOW 00pa3zoBaTeIbHOM TEXHOJOTUU — Pa3BUTHE MBICIUTEIBHBIX HABBIKOB
oOyuaromuxcsi, HeOOXOJUMBIX HE TOJBKO NMPHU U3YyYEHHH Y4E€OHBIX NMPEAMETOB, HO U B OOBIYHOI
KHU3HH, U B TPOPECCHOHATBHON JeATeNbHOCTH (YMEHHE NPUHHMATh B3BELICHHbBIC PEIICHUS,
paboTtath ¢ uHpOpMaLUEH U ap.).

CranumonHoe oOy4yeHMe:  OpraHM3alys  LEJICHAIIPaBICHHOM W IJIaHOMEPHOMU
CaMOCTOSITENTbHOM pabOThl CTYJIEHTOB Ha 3aHATUM B MUHU-TPYINax B LesAx Oosiee 3¢pGeKTUBHOTO
YCBOGHMsI MPOXOAMMOr0 MaTepHaia, Korja Kakias IpyIa BbIOMpaeT CBOIO 00pa30BaTENbHYIO
TPAeKTOPHIO, M CTYIEHTHI CAaMU OLIEHHUBAIOT CBOIO PaboTy.
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VIII.

MMPOMEXYTOYHOM ATTECTALIUHA

8.1 Ouenounbie maTepuajnl (OM):

OINEHOYHBIE MATEPHUAJIBI /UIsd TEKYIIEI'O

OL;@HOI{Hble Mmamepuaiibl 07151 BXOOHO20 KOHmpoJisi — HC IPCAYCMOTPCHBI.

OL;@HO‘{Hble mamepudailbl meKyuieco KORmpoJis

KOHTPOJIA "

Tema WA
UCIIATIIUHE]

paszzen

Tloka3arennb

Kpurepnii
OLICHUBaHUS

dopmMmupyemsbie
KOMIIETCHIIMM U
HMHJIUKATOPBI

KBasureocrpoduueckuit
aHaIN3

3Haer
BHETPOIUYECKON
YMeer BbIBECTH
3aInCh YpaBHEHMIA:
TEPMOJIMHAMHUYECKOW  3HEprum,
3aBUXPEHHOCTH u
MOTEHIMAJILHONW 3aBUXPEHHOCTH,
HENpPEepHIBHOCTH, AUBEPIEHIUH,
UMIIyJbCa B
KBa3UreocTpohuaeckomMm
PUOIIMKEHUN. [Tonumaer
WCIOJIb30BAHUE MMOTEHIIUATBEHOU
3aBUXPEHHOCTH, KOHIIETILINIO
COXpaHECHHUS MOTEHINATLHOU
3aBUXPEHHOCTH, MOXKET 3aIucarh
Win BBIBECTH
KBa3UTeOCTPOHUIECKOE
ypaBHeHHEe OapHuecKod WU
BBEICOTHOU TEHACHIINUH.
[ToHnMaeT WM MOXET BBIBECTH
ypaBHEHHE
KBa3UT€0CTPOPHUECKOTO
BEPTUKAITEHOTO JIBUKCHUS,
uMeeT IIPEJICTABIICHUE 0
IUPKYJSIAOHHBIX  CTPYKTYypax.
[Tonumaet pu3nuecKyro KapTUHY
OapOKIMHHOTO BO3MYIICHHUS,
MOJKET 3amucarhb
M300apUUIECKYIO hopmy
KBa3UT€0CTPOPHUUECKUX
YpaBHEHU.

CTPYKTYpPY
IUAPKYJISIIAH.
WIA  3HaeT

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

3HaCT
Ha

IIK-7
I/II[KHK7.2

BapOK.HI/IHHaSI JUHaMHUKa

Moxer  onwmcaTh

TUAPOJUHAMUYECKON
OapOKIMHHON HEYCTOWYMBOCTH.
[Tonnmaer HCIIOJIb30BAaHUE
JMHEWUHOTO BO3MYILIEHUS
(GyHKIIMM TOTOKa JUIsl aHaiu3a
JIBYXCJIOMHOM MOJEIN
BO3MYILEHUSA. 3HAET CTPYKTYpy
BEPTUKAIbHBIX  JBWKEHUH B
OapOKJIMHHBIX BOJTHAX.

pa3BUTHC

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

3HACT
Ha

K-7
MK
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Tema

nimn

JUCITUITIIMHBI

pazmen

TTokazarens

Kpurepunit
OLICHUBaHUA

dopmupyembie
KOMIICTCHIIUU U
UHAUKATOPBI

ITonumaer KOHLEILNIO
JIOCTYITHOM MOTEHLHAIbHON
JHEPruy, IPUMEHIET YPaBHEHHE
SHEpPruu B JIBYXCIIOMHOMN
Moznenu. IloHumaer Teopemy
Pones st HeycTOMYMBOCTH B
CTpaTU(GULUPOBAHHON
aTMocdepe. [Tonumaer
npobaemy YCTONYHMBOCTH
BUXpEH. 3Haer TEOPHIO
pa3BUTHs HEUTPAJIbHBIX BOJIH.

Monenu

u

YUCJICHHOI'O

IIOroabl

MCTOBI
IIPpOrHo3a

IToHrMaeT KOHIEMIIMIO CHCTEMBI
YCBOGHUS JaHHBIX, X
00BEKTHBHOT'O aHajau3a.
ITonumaer 4TO TaKoe
BapHaIMOHHAs ACUMMIISIIIHS.
3nHaer  mpoOieMy  pelleHue
pOOIIeMBI HAYaJIbHBIX
KoebaHuil OATOHKOM MaHHBIX.
Moxet pacckasarb
0COOECHHOCTH TIJIOOANBHBIX U
PErMOHAIBHBIX MOJIEIIEH.
[Tonumaer  cyTh  KOHEYHO-
Pa3HOCTHOTO METO/1a,
CHEKTPATbHOTO METOJAa, METOoJa
KOHEYHBIX 9JIEMEHTOB.
[Tonumaer MPUYUHY
HEOOXOIMMOCTH

napameTpu3aluu

METEOPOJIOTUICCKUX TIPOIIECCOB.

OnuceiBaeT MMPpUHIMUIIBI, Ha
KOTOPBIX OCHOBAHO
MMPOTHO3UPOBAHUC 10

aHcaMmOII0, ¥ KaK TaKoH MOAXO[
MOJKET OBITH MUCIIOIL30BaH I

KpaTKOCPOYHOTO,
CPEAHECPOUYHOTO u
JI0JATOCPOYHOTO
nporHo3upoBanus. OObsCHsAET

Hay4HbIE OCHOBBI ITOMECSYHOTO,
CE30HHOI'0

u BHYTPHUTOJJOBOTO
IIPOTHO3UPOBAHHUSI.

Pemmn
JIOMAIITHET 0
3aIaHus,
OTBETHI
KOHTPOJIbHBIE
BOIIPOCHI.

3aga4un

3HaCT

Ha

IK-7
I/II[KHK7.2
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IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB U BOIIPOCOB K IK3aMEHY
HaGnronaemast cTpykTypa BHETPOIIMUECKON LUPKYJIALIUY.
BriBo KBazureocTpopuuecKx ypaBHEHUH.
Hcnonp30BaHnEe NOTEHIMAIBHON 3aBUXPEHHOCTH.
CoxpaHeHue NOTEeHIMAIbHON 3aBUXPEHHOCTH.
BeprukanbHoe 1BHXKEHHE B KBa3UT€OCTPO(YUUECKOM MPUOIMKEHUH.
Wneanu3upoBaHHasi MOAETh OAPOKIMHHOTO BO3MYIIICHHUS.
N3o00apuueckas popMa KBa3UreoCTPOPUUECKUX YPaBHEHUH.
I'mnponvHamuyeckas HEYCTOWYUBOCTb. Hopmasnbnsiii pexuM 0apOKIMHHON
HEYCTOMYMBOCTH, IBYXCIIOMHASI MOZCIIb.

9. BeprukanbHble IBUKEHUS B OAPOKIMHHBIX BOJTHAX.

10. Onepreruka 6apOKIMHHBIX BOJH. JlOCTYIIHAs MOTEHLMAIbHAS SHEPTUs. Y paBHEHUE SHEPTUU
B JIBYXCIIOMHON MOJIEIIN.

11. bapokiuHHas HEyCTOMUMBOCTH B HEHPEPHIBHO cTpaTH(UUUpoBaHHOM atMocgepe. Teopema
Pones.

12. TIpoGnema yCTOHYMBOCTH BUXPEH.

13. Pocrt u pactipocTpaneHre HEUTPATBEHBIX MO/ (BOJIH).

14. Cucrema ycBoeHus JAaHHBIX. OObBEKTUBHBIH aHanu3. BapuanumoHHas acuMWIALUS.
Nuannmanusanus.

15. I'moGanbHbBIC M perHOHAIBHBIC MOJICIIH.

16. KoHeyHO-pa3HOCTHBIH METO MOJICITUPOBAHUSI.

17. CrnekrtpanabHblil METOJI MOJECIUPOBAHMS.

18. MeToa KOHEUHBIX JIEMEHTOB.

19. ITapamerpu3zanuu METEOPOJIOrNYECKUX ITPOLIECCOB.

20. Jlonrocpo4Hble W CBEPXIOJTOCPOYHBIC IMPOTHO3BI IMOTOJAB.. BO3MOXXHOCTH TOBBIIICHUS
KauecTBa MPOTHO30B.

NGO~ wWNE

Cnmcok 3a1a4 il pelieHUsl HA CeMHUHapax, B JOMalIHEeM 32/IaHUM U HA IK3aMeHe
1. ITokaxxuTe, YTO 179 OCHOBHOI'O COCTOSHHS C JIMHEWHBIM casuromM, U = Az, tme A
MOCTOSTHHAS, KBA3UTeOCTpOoPUUecKasi MOTCHIIMAIbHAS 3aBUXPEHHOCTh 3aBUCUT TOJIBKO OT Z, U YTO

a 0
BO3MYULIEHUE OJUMHACTCSA YPABHEHUIO: (5 t+U 5x) q=0

2. PaccmoTrpuMm  aBe cdepuueckue UUKIOHMYECKHE AaHOMAJIWKM KBazureocrpoduyeckas
MIOTEHUUAJIbHON 3aBUXpEHHOCTH. OJHA aHOMaJMs paclolOKEHAa B Hadajle KOOpAMHAT U HMMEET
eIMHUYHBIN paanyc. Bropas anomanus pacrnosnoxeHna B Touke (X, y, z) = (2, 0, 0) u umeet paauyc u
aMIUINTYNY, PaBHBIE MOJIOBUHE COOTBETCTBYIOIIMX 3HAYEHUM Jpyroil anomanuu. Hapucyiite scku3
(X, y), OLICHMBAIOIIMKA TPAEKTOPHUIO, IPOYEPUECHHYIO ITUMH JABYMsI aHOMAJUSMU, Ipenosaras, 4ro
ux (opma coxpaHeHa. Hapucyiite BTOpoil 3CKM3, MOKa3bIBAIOIIMI IMOJIE W Ha YpPOBHE BBIIIE
AHOMAJIN.

3. [IpenmnonokuM, YTO CYLIECTBYET CIIOKHAs CTPYKTypa NOTEHIHUAJIBbHON 3aBUXPEHHOCTH,
KOTOpasi TOJIHOCTBIO CONEPKUTCS BHYTPU KyOa co cropoHamu muHbl L. He 3Has mompoOHOIM
CTPYKTYpBl 3aBUXPEHHOCTH, BBIBEAUTE (OPMYIY, CBSI3BIBAIOLIYI0 LUPKYISAIUIO Ha OOKOBBIX
CTOpOHax Ky0a M cpeiHee 3HaueHHe 0 Ha BepXHeW M HIKHEH JacTu Kyba, CO CpeHMM 3HauyeHHEM
3aBUXPEHHOCTH BHYTpH KyOa. /I pemieHus: HEOOXOOUMO IOKa3aTh, YTO KBAa3UTE€OCTpOQHUECKass
MOTEHLMAaJIbHAas 3aBUXPEHHOCTh MOXKET ObITh BhIpa)KE€HA KaK JUBEPreHIIMS] BEKTOPHOTO MOJIS.

ZAZ—kz)l/Z

4. IlokaxxuTe ¢ HMOMOIIBID & = kUT (m , UTO MaKCUMalibHass CKOPOCTb HapaCTaHUIA

GapokMHHOH HeycToiumBocTH npu B = 0 umeer mecto mak? = 2A2(v2 — 1). 3a kakoe Bpems

Haubosiee OLICTPO HapacTaiolias BojiHa ycuiurcd B e (2.71) pas, ecin A2 =2 X 10712471, Uy =
20Mmc™1?
5. st cmyyast B = 0 ompenenuTh pa3HOCTh (pa3 Mexay mosssMmu reonoTeHimana 250 u 750 rlla

13



Ui HambOoyiee HEYCTOWYMBOW OapOKIMHHON BONHBI. [lokakkTe, YTO TOJNS TEONMOTCHIHANA H
ToNIHHbL (P, Yr) Ha 500 rlla caBunyTsl 10 (ase Ha 90° .

6. BoruncnuTe noiaHy0 MOTEHIUAIbHYIO SHEPTUIO HA €UHUILY TUIOIA/I MTOTIEPEUYHOTO CEUCHUS
st atMocepbl ¢ aauadaTHYecKUM TPaJUeHTOM IPH YCIOBHH, YTO TEMIIEparypa W JaBICHHUE Y
3emuu paBHbl p = 10 5 [Tau T = 300 K cooTBeTCTBEHHO.

7. HecraOunbHble 0apOKIMHHBIE BOJHBI UTPAIOT BaXKHYIO POJIb B II0OAJIHHOM OanaHce Teruia,
nepeHocs Temno K nomocy. [lokaxkure, yTo s pemieHus BOJIHBI My MOTOK Temia K IOJIOCY,

o — 1 L
YCPEAHEHHBIA MO JJIMHE BOJHBI V'T' = i fo v 'T'dxHe 3aBUCUT OT BBICOTBHI U IIOJIOKUTEJIEH I

HapaCTanmeﬁ BOJIHEBI. KaK N3MCHHUTCA BCJIMYHMHA TCIIJIOBOI'O ITIOTOKA B I[&HHBIﬁ MOMCHT BpeMeHI/I,
€CJIM CPEHUI CIBUT BETPaA YBEIUYUTH BABOE?
8. Coznare anropuT™M, pEMAONINI CHUCTEeMY ypaBHEHHUW reocTpoduueckoro BeTpa Co
cJaracMbIMH KPpUBU3HLI:

Du uv

— = 20sin(p)v + —tg(¢)

Dt ¢ —tg ¢

2

Dv 20si u
op = ~20sin(@)u ——tg(¢)

Hcnonp3oBarh BcTpoeHHbIN B Anaconda MeToA penieHus. BusyanusupoBars pelieHus Ha IByMEpHOM
IUIOCKOCTH. 3azaBas Pa3jIMYHbIC HaudaJbHbIC 3HAUEHUS CKOPOCTH, M LIMPOTHI, I10KA3aTh CTEIECHb
BIIMSIHUS CJIAra€MbIX KPUBU3HBI HA TPACKTOPUHU MOJEIUPYEMBIX YaCTHL.

9. Co3marb aJrOpUTM HOCTPOEHUS TEMIIEpaTypHOro npodmis arMochepbl y KOTOPOro

TeMrieparypa Ha nmoBepxHocTu paBHa 288.15 K, a B nuanazone BeicoT 0-11 KM I€HCTBYET IpaJIuCHT:
L= —65x107%Ku !, 1120 ke 2= 0Kw~', 2032 xw: 2 =1x 1073Kn~!, 3247 xow:
aT
oz
MOCTPOUTh MPOQHIb AaBIEHUS, TOTEHIMAIBHON TeMIeparypsl, IUIOTHOCTH U MapameTpa
CTaTUYECKOW YCTOMYMBOCTH.

10. WNneanu3npoBaHHOE NPEICTABIEHUE CUHONTHYECKOTO BO3MYUIEHUS CPEIHMX IIMPOT B
arMocepe 0Oe3 30HAIBHOTO CPEAHEro IOTOKAa JaeTcs MPOCTOM CHHYCOMAAIbHON KapTHHOMN

rconoTCHIuala:

= 2.8 X 107 3Kn~147-51 xm: Z—Z = 0Kwm~ 1. Ha ocHOBE MOCTPOEHHOTO TEMIEPATYPHOTO MPOQUIS

®(x,y,t) = &y + ®'sin[k(x — ct)]sinly

rne @y (p)reomoreHnuan arMocdepsl MOAYIEHHON B MPEbAYIIEH 3amade, P aMIUIATyIa BapHalldm
reoNnoTeHIMaNa, C CKOPOCTh PACIPCTPAHEHUs BOJHBI BO3MYIIEHUS B 30HAJIbLHOM HAINpPaBICHUU
k,lBomHOBBIE YHCIa BO3MYIIEHUS BIOIL X,Y. EcCIM MOTOK HaxXoAWTcs B TeocTpoduueckoM
paBHOBECHHM, TO TEONOTEHIMAN TMPOMOPIHOHANEH (QYHKIUKU T1OTOKa. IlycTh 30HampHOE W
MEpHUIHOHAILHOE BOJHOBBIE YKcia paBHbl (k = ), a ammuintyaa Bo3mymienus setpa: U' = @'k /f,,
rne f, mapamerp Kopwommca. Torga TpaekTopwd 3amarOTCsl MyTSMH B TPOCTpaHcTBEe (X, V),
MOJTYYEHHBIMH ITyTEM PEIICHHS CBS3aHHOW CHCTEMBbl OOBIKHOBEHHBIX JU(D(epeHITnaTbHBIX
YPaBHEHUN:

Dx ~10% , ,
DEo U= TOE = U'sin[k(x — ct)]sinly
Dy 100

Do V= FOE = U'cos[k(x — ct)]cosly

Coznarp anropuTM, pemaromuii cucteMmy ypaBHeHHH. lcmonb3oBarh BCTpoeHHBIH B Anaconda
METOJ, pelleHus. Busyanns3upoBaTb HCXOQHBIE JaHHBIE IOJI1 TE€ONOTEHIMala W pELICHHs Ha
JIBYMEpPHOM TIIOCKOCTH JUIsl Ciaydas Bapwanuu Berpa 10 M/c M CKOpOCTeH pacrnpoCTpaHEHUS
Bo3mytieHus 5, 10 u 15 m/c. IlosicHUTD pe3yabTaThl.

11. [lo momy4eHHBIM OT TMpernoaaBares JaHHBIM  HaOmroneHWH  (TEKCTOBBIM  (haii)
BU3YaJIU3UPOBaTh IBYMEPHYIO KapTy BbIcOThl ypoBHA 500 rlla u monsg ropusontansHoro serpa. Ha
OCHOBE IPE/ICTABICHHBIX JaHHBIX BBIYMCIUTH U MOCTPOUTH KapThl MOJISI T€OCTPOPUIECKOTO BETPA,
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OTHOCUTENIbHOW  3aBUXPEHHOCTH, 3aBUXPEHHOCTH TeoCTPO(pUYECKOTO BETpa M PAa3HOCTH
OTHOCHUTENIbHOM 3aBUXPEHHOCTM M 3aBHUXPEHHOCTH reocrpoduueckoro Berpa. OObscHUTE
pacripefieieHe W 3HaK oOnacteil ¢ OONBIIMMHU pa3IMUMSAMH  MEXKIY 3aBUXPEHHOCTBIO U
reocTpouueckoil 3aBUXPEHHOCTHIO C TOYKU 3peHUs OamaHca CUJl.

Texywuii KOHMpPObL 6 8UOe NPOGEPKU OMyYema O JOMAIITHEN UM CaMOCTOsITeNIbHOM padore,
MpeAnoaraeT cleayroliue BapuaHThl OLICHUBAHUS:
OtMeTka "OTIMYHO" CTaBUTCS, €CJIM CTYJICHT:
1) npaBunbHO pewmnn 100% 3anay;
2) caMOCTOSITENIbHO U3YyUUJI TEMY, BbIBEJ HYXKHbIE COOTHOILLIEHUS, COCTABUII KOHCIIEKT;
3) CONpOBOIWII MTOJIYYE€HHBIE PE3YbTAThl AITOPUTMAMU M YUCIICHHBIMH JTaHHBIMHU (python);
4) BU3yanM3upoBal pe3yabTaThl (python) u ganm HeoOXOUMBIE TOSICHEHHMS.
OTmeTka "XOpoIIo" CTaBUTCS, €CIH CTYJCHT BBIMOJIHMI TPEOOBAaHUS K OLEHKE "OTIMYHO", HO:
1) nomyctun 6omee TpEX CyHIECTBEHHBIX OMIMOOK B BBIBOJAX, pacuéTax WM MPOrPaMMHOM KOJIE;
2) HE BBIBEJI COOTHOIIEHUS, HO TOHSI TTOJIYYeHHBINA PE3yJIbTaT;
OtMmetka "yn0BIE€TBOPUTENBHO" CTABUTCS, €CIU CTYIEHT:
1) mpaBunbHO pemun menee 50% 3anauy;
2) UMeeT KOHCIIEKT, HO He MTOKA3bIBACT 3HAHUI B paMKaxX CaMOCTOSATEIbHO U3YYEHHOMN TEMBI;
3) He cCOnMpPOBOWI HU OJIUH TIOJIYYCHHBINA PE3YJIbTAT AITOPUTMOM U YUCIICHHBIMU JaHHBIMH;
4) He cenall BU3yalH3aluIo pe3yabTaTa He MOXKET AaTh MOJIHBIX MOSICHEHUH.
OtMmeTKa "HEyIOBIETBOPUTEIHHO" CTABUTCSA, €CIIU CTYJCHT:
1) He pemu HU OJHOM 3a]a4H;
2) HEe UMEET KOHCIIEKTa CaMOCTOSITENIbHO U3yYEHHON TEMBI.

Ipumep sx3ameHayuonno2o burema
3K3AMEHAIIMOHHBINA BUJIET Ne 1
Jucunmmnua  b1.B.10 YUucieHHble MeTOABI AHAJIM3a U IPOTrHO3a

NOro/bI
Hanpasnenue moarorosku  05.03.04 I'mapomereoponorus
1. HabGnronaemast cTpykTypa BHETPOMUUECKON LUPKYJISALINY.
2. Wneanu3upoBanHas MOAETh OAPOKIMHHOTO BO3MYIIICHHUSI.
3. Co3marh aNropuT™, pelarIluii CUCTEMY YpaBHEHHMH TIeocTpo(UyYecKoro BeTpa co

cjJ1araCMbIMU KPpHUBU3HBI:
Y 20sin(d)v + 2 tg(h)
DL sin(¢p)v —tg ¢
" 2

D . u
T —20sin(p)u — Ttg ()

Hcnons3oBarh BCTpOCHHBIfI B Anaconda MCTOJ pCHICHUA. BI/I3yaJ'II/I3I/Ip0BaTL pCUICHUA Ha HBYMCpHOﬁ
IIJIOCKOCTH. 3a;1aBa${ pas3siindHbIC Ha4YaJbHBIC 3HAYCHHA CKOPOCTHU, MU IIHMPOTHI, IIOKA3aTb CTCIICHb
BJIMAHUSA CJIaraCMbIX KPUBU3HBI HA TPACKTOPUH MOACIINPYCMBIX YaCTHII.

Kpurepun onenkn:

- OLIEHKa «OTJINYHO» BBICTABIIAETCS CTYACHTY, €CJIM JaHbl MPaBWIbHbIE OTBETHI Ha 2 U3 2
BOIIPOCOB, PEILIEHA 33a4a;

- OIIEHKA «XOpOIII0» BBICTABIIAETCS CTYJEHTY, €CJIU JaHbl HE TOYHbIE WJIM HE TIOJTHBIE OTBETHI
Ha 2 13 2 BONIPOCOB WJIX 33J]a4a PELIeHa HE TOYHO;

- OLICHKAa «YJOBJIETBOPUTEIHHO» BBICTABIISIETCS CTYAEHTY, €CJIH JaHbl MPAaBUIbHBIE OTBETHI
Ha | u3 2 BONpoCoB, WK TOJIBKO pELIEHA 3a/1a4a;

- OLICHKA «HEYAOBIETBOPUTEIBHO» BBICTABIISICTCS CTYACHTY, €CIM OTBETHI HA BOIPOCHI B
Ousere He JaHbl, U 33j7]a4a HE pelIeHa.

15



Pa3patorumk:

JOIICHT Kad)CI[DBI METCOPOJIOTrNHU U d)I/ISI/IKI/I
OKOJIO3EMHOI'0 KOCMHMYCCKOI'O ITPOCTPAHCTBA P.B. Bacunres

(moamuce) (3aHUMaemasi 10JKHOCTD ) (vHUIHAATBL, (aMIITHS)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusiMu PI'OC BO mo HampapiieHHIO
05.04.04 T'muapomereopomorusi, HanpaBleHHOCTh (podunb) «MHDOpPMAIMOHHBIE TEXHOJIOTHH B

THIPOMETEOPOIIOT U
IIporpamma paccMoTpeHa Ha 3acedaHHM KadeIpbl METEOPOJIOTHH M (U3UKH OKOJIO3EMHOIO

KOCMHUYECKOT0 MPOCTPAHCTBA
«15» urons 2021 r. [Iporokon Ne 7

3as. kadenpoit -5~ I1.B. Jlarsimesa

Hacmoswas npoepamma, ne mooxcem Ovbimb 60cnpousgedeHa HU 8 Kakou ¢hopme 6Oe3

npeosapumenbHo20 NUCbMEHH020 paspeulenuss Kagheopvl-paspabomuuxa npocpammol.
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