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l. Hean wm 3agaum aucuumuinHbl (Moayiasi)) b1.B.14 «YwuciieHHbIe MeTOIbI
NMPOTrHO3a MOT0AbI»:

Heas: dopMmupoBaHue NpeaCTaBICHU 00 ypaBHEHUSAX MaTEMaTHUYECKUX MoJelei
MOTOAHBIX O0pa30BaHUW, M WX PEIICHUH NPU TOMOIIM COBPEMEHHBIX BBIYUCIUTEIBHBIX
YCTPOMCTB.

3agaun:

- HAyYHUTh UCIOJB30BaTh TEOPETUYECKUE NMPEACTABICHUS O IMHAMUKE BO3JYIIHBIX MaccC
JUISl TPaKTUY€CKUX TPUMEHEHU;

- IPUMEHSATH MPOTPAaMMHBIE CpPEACTBa ISl perieHus quddepeHmanbHbIX YpaBHEHUNH U
cucteM AuddepeHInaIbHbIX YpaBHEHUH;

- HMHTEPIOJMPOBATh PETYJISAPHBIE CETKHM METEONapaMeTpPOB U3 MCXOAHBIX JIAHHBIX
HaOII0CHUI.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucuumumHa (Moayns) b1.B.12 «Uucnennple METOIBI aHAIM3a U TIPOTHO3A
IIOT'OJIbDY OTHOCHUTCS K 00s3aTENIbHOI YaCTH MPOrPaMMBbl.

2.2. Jlng w3ydeHus JaHHOW y4uyeOHOW IUCHUIUIMHBI HEOOXOOUMBI 3HAHHS, YMEHHS U
HaBbIKU, (popMupyemble mpeamectByroummu aucuunianHamu:b1.0.15 «®usuka»; b1.0.16.01
«AHanuTuyeckas reoMerpus u Bbicuiasg ainrebpa»; b1.0.16.02 «MatemaTuueckuil aHamu3y,
b1.0.01 «Mudopmarukay; b1.0.24 «IIporpammupoBanue B rugpomereopoorun»; b1.0.26
«®Dusnueckas mereoposorus»; b1.B.03 «/lunamMmuueckass METEOPOJIOTHSI»

2.3. TlepedeHp mocneayrIMX YIEOHBIX TUCIUIUIMH, JJIS KOTOPHIX HEOOXOIUMBI 3HAHHS,
yYMEHUS ¥ HaBBIKU, (DOPMUPYEMbIC TaHHOW Y4eOHOM Y CIUTLITNHOM

b2.B.01(Y) HayuHo-uccnenoBarenbckasi pabora (MOJy4eHHME HAaBBIKOB HAay4HO-
HCCIIEZIOBATENBCKOM paboThI).

b2.B.02(IT) Texnomornueckas (IMPOEKTHO-TEXHOIOTUYECKAS).

b3.01(/]) BrimonneHne, MOATrOTOBKAa K NPOLEAype 3allUThl M 3alIUTa BBITYCKHOMN
KBaIM(DUKAIIMOHHON PabOoTHI.

JIuCLUIIIMHA SBIISIETCS UTOT OBOIA.

Paznenpbl, BKIIOUEHHBIX B MPOTrpaMMy AUCHUIUIMHBI «YUCJIEHHBIE METOJABI aHajiHh3a |
MPOrHO3a TMOTOMABI», MpPEeACTaBIsieT COOOH HUTOrOBBIM ATam €IUHOW CHCTEMBl MOATOTOBKU
OakanaBpoB mo HampaBieHuto mnoaroroBku 05.03.04 «I'uapomereoposiorusi». YcHeuHoe
OCBOEHHE MaTepuaia JaHHOM AMCLUUIIIMHBI BO3MOXKHO IIPU YCIOBUM OBJIAJIEHUS CTYJEHTAMH
(yHIaMEHTAJIbHBIMM 3HaHUSAMHM B (PM3MKE, MaTeMaTUKe M IporpaMMupoBaHuu. BBenenuem B
JUCUMIUIMHY sBJIsIeTCS Kypc «JlMHamuueckas MeETEOpOJIOTUS», OCHOBBIBAIOILMMICSA Ha
«®Dusnueckoit Mereoposorun». Kypcbl «MaTteMaTHyeckoro aHaiau3a», «AHaJIUTUYECKON
reOMEeTPUU M BBICIIEH anreOpbl» C 3JIeMEHTAaMU BEKTOPHOI'O aHalM3a YMTAeMbIMH B paMKax
«/luHaMU4ecKoil METeopOIOTUNY, U 3HAHUI 00 OCHOBHBIX (DU3MUECKHUX 3aKOHAX, MOJYYCHHBIX B
pamkax KypcoB «Pu3nku» u «PU3MuecKoil METEOpOJOrum» ¢ METOaMU UX MAaTEMaTHYECKOIo
MOJIEJIMPOBAHHUSI Ha OCHOBE pelleHHUs Aud@epeHIuanbHbIX YpaBHEHUN YUTAaeMbIMU B paMKax
«/luHamMu4ecKoil MeTeoposoruu» MPUBEAET K IOJYYEHHIO HABBIKOB HEOOXOAMMBIX IS
OCBOEHMS JUCUMIUIMHBI «YucIeHHble METOJbl aHaiM3a W MPOrHoza noroab». CBeneHus
nonyueHHsle B Kypcax «Hupopmatuka» u «lIporpamMmmupoBaHue B THAPOMETEOPOIOTHM»
HEOOXOIMMBI Uil pelleHusi 0a30BBIX MPAKTUYECKUX 3alad B Kypce «UMcieHHbIE METOBI
aHaJIM3a U IPOTrHO3a MOTr OB,

I1l. TPEBOBAHMUS K PE3YJIbBTATAM OCBOEHUS JTUCHUITJIMHBI
[Iporiecc ocBOeHUS AMCIMILIMHBI HANPaBJICH HAa (DOPMHPOBAHUE DIIEMEHTOB CIETYIOIINX
komrereHunit B coorBerctBUU ¢ ®I'OC BO u OIl BO no ganHHOMY HarnpaBlIEHUIO MOATOTOBKU
05.03.04 «I'uxpomereopoorus»:



Ilepedyenn NiIaHUPyeMBbIX Pe3yIbTATOB 00y4eHHs 110 JUCHUILIMHE (MOY.110),
COOTHECEHHBIX ¢ HHAMKATOPAMH 10CTHKEHHUS KOMIIeTeHIUi

Komnerenuus HNuaukatopsl Pe3yabTaThl 00y4eHuUst
KOMIIETeHIUI
InK-7 NIK k71 3nameo:
CriocobeH  wcrmonb30BaTh | BeimomnHser - TEOPETUYECCKHE OCHOBBI
CTaHJapTHOE U | TEXHOJIOTHYECKHE 3aKOHOMEpHOCTEH aTMochepHon
CIeUaIn3UPOBAHHOE omepauu 1o cOopy, | JUHAMUKH.
nporpaMMHoe obecredeHue | 00paboTke,  TMOATOTOBKE, | Ymemb:
(B T.u. I'MC-TexHONOrWM) | aHANIM3y M WHTEPIPETAIlMU | -  HCIOJb30BaTh  YpPaBHEHUS
TUTst MOJITOTOBKH | THAPOMETEOPOJIOTHUECKONW | IBMXKCHUSI BO3AYyXa, COXpaHEHUS
UH(POPMAaIMOHHO- UHpOpMaIUH C | UMITyJIbCa MacChl ¥ DHEPTUU IS
CIIPaBOYHBIX U | IpUMEHEHUEM CO3JTaHMS MPOCTBIX
AQHATUTUYECKUX BBIYUCIUTEIbHON TEXHUKH | MAaTEMAaTHUECKUX Mojenei
MaTepHajoB, UMEIOIINX IMHAMUKH aTMOC(hepbl
T'HJIPOMETEOPOJIOI MUECKYIO Bnaoembs:
HaIpaBJIEHHOCTb - MaTeMaTHYeCKUM aImnapaToMm
MOJIETUPOBaHUsS  aTMOC(hepHOH
TMHAMUKA " 0a30BBIMHU
HaBBIKAMU YHCICHHOT O
MOJICTUPOBAHHUS  aTMOC(EpHON

JuHaMUKH Tipu oMoty 11K,




I/II[Kmd.Z
Ucnonb3yer MPUEMBI

BHU3yaJIM3aIliH,
MPECTABICHUS U aHAJM3a
KOCMHYECKHX CHHUMKOB H
reonmpOCTPAHCTBEHHBIX
JIAHHBIX C MCITOJIb30BaHUEM
I'UC-TexHONOrNN

3namo:

- pUEMBI BHU3yaJIU3allH,
MIPEICTaBICHUS H aHaau3a
KOCMHYECKHX CHHUMKOB H
r'eONPOCTPAHCTBEHHBIX JTAHHBIX C
HCITOIL30BaHUEM T'UC-
TEXHOJIOT U

Ymems:

- HCIOJIL30BaTh METOIBI

aemnGpUpoOBaHUS KOCMHYECKHUX
CHUMKOB M BBIXOJHBIX JTaHHBIX
I'MC-texHonoruu aias pelieHus
HAay4HBIX U MPAKTUYECKUX 3a]1a4
B 00J1aCTH THAPOMETEOPOJIOTHH.
Bnaoemuv:

- MaTeMaTMYeCKUM amnmapaTrom
00paboTKM W  BHU3yaJM3aIlUU
HCXOJIHBIX

T'HIPOM ETEOPOJIOTHYECKUX
JaHHBIX W 0a30BbIMM HaBbIKAMU
YHCIEHHOT O MOJIETTMPOBAHUS
aTMOochepHO TUHAMHKYU B LENSX
MOHHUTOpPUHTA u
MIPOTHO3U POBAHUS COCTOSIHUS
aTMocdepsl ¥ ruapochepsl.




V. COILEPKXAHUE U CTPYKTYPA JUCIHUIIIMHBI

O0beM IUMCHHUILIMHBI COCTaBJMAET 3 3aueTHbIe eTMHUIBI, 108 yacos,
®opMa NPOMEKYTOYHOM aTTeCTAlMK: DK3aMEH

4.1 Copep:xkanue AUCHHUIIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHEeM BH/JI0B Y4YeOHbIX 3aHATHI M OTBEJIEHHOI0 Ha HHUX
KOJIMYECTBA AKAJleMUYECKUX YaCOB (0YHOe/3204HOe 00yUeHue)

o Bunbr yaeObHol paboTHI,
y 3 BKJIIOYAsi CAMOCTOSITEIIbHYIO paboTy
O X
K K K
2 5 00yJaroIUXCsl, MPAKTHYECKYIO MOATOTOBKY U Ty
9 = TPYZXOEMKOCTb
al =2 | g8 KOHTPOJISt
> S | & & (B yacax)
No X g | 22 = YCIIEBAEMOCTH;
I /;[ Pasznen qucOuIUINHEL/ TEMBI % o 2 S KouTakTHast pabota % dopma
(5] < o
s 2 T = HpENoaaBaTesis ¢ 00yJarOIMMU CS & s IIPOMEKYTOIHON
3| & < 9 e S aTTeCTallu
O
é’[ CemuHapckue 2 = (no cemecmpam)
o /npakTiaeckue S
S | Jlekuun InaGoparopise KoncynbTanun O 3
3aHATUA
. 7 .
1 KBasureocrpoduueckuii anamms 5/ 18 6/2 12/2 15/30 | YcrHblit onpoc
7 .
2 BbapokianHHas TuHAMHKA 5/ 18 6/2 12/2 15/30 | YcrHblit onpoc
Mogenu ¥ MeTOAbl YHMCIEHHOro mporuosa | 7/ | 64/ .
3 A a p 6/2 12/2 16/30 | YcrHblit onpoc
[1IOT OBl 5 34
KCP 2/4
Hroro yacos 108 18/6 36/6 4/2 46/90




4.2 Il;1aH BHEayJIUTOPHOM CAMOCTOSAITEJIbHOM Pad0ThI 00YUAOIIMXCS N0 TUCHUIIIMHE

Cemectp

HasBanue pasaciia, TEMbI

CaMocTosTeIbHas pa60Ta 06yqa10m1/1xc;1

Bun camocTosiTensHOM paboTh

Cpoxu
BBIITOJTHEHUS

TpyaoeMKkocTh
(gac.)

OneHoyHoOE
CpEICTBO

VYuebno-
METOIUYECKOE
obecrieueHme
CaMOCTOSTCIEHOU
paloThI

715

KBazureocrpoduueckuii anamms

Peiienune 3agau

B Teuenue
ceMmecTpa

15/30

Koncmoekt

KoHcnekTeI ek,
CEMHHApOB,
JUTEepaTypa:

OJI: 14

JUT: 1-6

715

BapOKHI/IHHaH JWHaMHUKa

Periienne 3agau

B Teuenue
ceMecTpa

15/30

Koucnekt

KoHCIIEKTHI JIEKIIHA,
CEMHUHAapOB,
TUTepaTypa:

OJI: 1-4

JJT: 1-6

715

Mopemn u MeTonbl

MOTr'OJIbI

YUCJIICHHOI'O IIPOrHo3a

Pemenune 3amau

B teuenue
ceMmecTpa

16/30

Koucnoekt

KoHcnekThl neKIui,
CEeMHUHApOB,
JuTepaTypa:

OJI: 14

JUJI: 1-6

O61mii 00beM CaMOCTOSATEJbHOM Pad0THI MO TUCIHHUILINHE (YAac)

46/90




4.3 Conepsxkanue y4eOHOro MaTepHuaJia

1. KBa3zureocrpoduieckuii anaan3

Habmonaemast cTpykTypa BHETPONMUYECKON LUPKYJSUU. BbIBO KBazureoctpoduyeckux
ypaBHEHHMI. BbIBOA TOTCHIIMANBHOW 3aBUXPEHHOCTH KBa3UIeOCTPO(DHUUECKHX YpaBHEHUI.
Hcnonp30BaHuE MOTEHUUATBHONM 3aBUXPEHHOCTH, HMHBEPCUS M HHIYLUUPOBAHHBIM IMOTOK.
CoxpaHeHHe NOTEHIMAJIbHOM 3aBUXPEHHOCTU. BeprTukanpbHoe nBMKeHHE. VneanusupoBaHHAs
MoJeb 0apOKJIMHHOIO BOo3MyIIeHus. M3o0apuueckas popma KBa3UreocTpopuyecKkux ypaBHEHUH.

2. bapok/jMHHAasI TMHAMHUKA

I'mnponuHaMuueckas HEYCTOMYHUBOCTb. Hopmanbnslii pexuM OapOKIMHHOMN
HEYCTOWYMBOCTH, JIBYXCJIOMHAs MoJelb. BepTukanbHble IBHKEHHS B OapOKIMHHBIX BOJIHAX.
OHepreruka OapOKIMHHBIX BOJH. JlocTymHas moTeHHMaiabHAs SHEPrus. YpaBHEHHE JSHEPrUH B
JBYXCIOMHONW Mojaenu. bapokiMHHas HEYyCTOMYMBOCTb B HENPEPBIBHO CTPAaTH(UIIMPOBAHHOM
atmocdepe. Teopema Pames. IlpobGnema ycroitumBocT BuXped. PocTt u pacmpocTpaHeHue
HEUTpaJibHBIX MOJ. [lepexoaHoli pocT HEUTpalbHBIX BOJIH, PA3BUTHE 110 TOTOKY.

3. Moaenu ¥ MeTObl YUCJICHHOI'0 IIPOrHO3a MOr oAbl

Cucrema ycBoeHus JaHHbIX. OOBEKTHBHBIM aHaiu3. BapuanuoHHas acHUMMUIALNSA.
Nuunmammsamnusi. [noGanpHble W peruoHaNbHBIE Moaend. KOHEYHO-pa3HOCTHBIM METO..
CnexkTpayibHBII MeTOA. MeTox KOHEUHBIX 3JeMeHTOB. llapamerpusanum MeETEOpONIOrMYecKUX
npoueccoB. J{oarocpoyHble U CBEPX10ATOCPOUYHBIE MPOTHO3bI NOr0/ibl. BO3MOXXHOCTH MOBBIILIEHUS
KauecTBa IPOTHO30B.

1V.3.1. IlepeyeHb ceMUHAPCKHUX, MPAKTHYECKUX 3aHATHH M J1a00pPaTOPHBIX padoT

Ne n/mt Ne pasnena mtembl | HamMeHoBaHME ceMHHapOB, Tpynoemkocth OueHo4HBIE DopmupyembIe
%
JHMCIAIUTAHEL (MOYTI) | MPAKTHYECKUX u (gac.) cpescTBa KOMIICTEHLMH
(MHAUKATOPBI)
J1a00paTOPHBIX PadOT Beero | U3 mux
YacoB [[IPAKTHUYECKA:
MOATOTOBKA
1 2 3 4 5 6 7
1 KBazureocrpoduu | Pemenue 3agau 12/2 Koncnekr | IK-7
€CKMI aHaIIN3 UK 7.2
2 bapoknnHHas Pemenue 3amau Koncnekr | ITK-7
TUHAMHKA 12/2 NIAK k7.2
3 Mopaemm n metonsl | Pemmenne 3agau Koncnekr | IIK-7
YHCICHHOTO 12/2 UK 7.2
MIPOTHO3a NOT O bl

4.3.2. IlepeueHb Tem (BONPOCOB), BHIHOCMMBIX Ha CaMOCTOSITeJIbHOE M3y4YeHHUeE
CTYIeHTaMM B paMKax caMocTosiTeabHoil padotsl (CPC)

/1 Tema 3anaHue dopmupyemas K
KOMITETECHLIMS
1 KBazureocrpoduuecku | BepTukanbHoe IBHKEHUE K-7 NAK k7.2
W aHanm3
2 bapoxnnnHas bapoxknmunnas HeycronuuBocth | ITK-7 MK k7.2
JTUHAMHKA B HEMPEPHIBHO
cTpaTHGUITUPOBAHHOM
aTMocdepe
3 Monenmu u  wmeronsl | ['mobanbubie u  peruoHanbubie | ITK-7 UK 7.2
YUCIIEHHOTO IPOTHO3a | MOAEIH.
MOTO/IbI

8




4.4. Meronn4yeckue yKa3aHus 10 OPraHu3aluy CaMOCTOATEJIbHOM Pad0ThI CTYI€HTOB

CamocrosTenbHas paboTa MoIpa3yMeBaeT CaMOCTOATEIbHOE M3y4YeHUE paszzesia TeMbl Mpu
IIOMOIIIM KOHCHEKTOB JieKIui pa3meméHHslx B OMOC 1o cOOTBETCTBYHOLIEH IUCHMILIMHE
«HUucneHHble METOIbI aHAJIM3a U MPOrHO3a Noroab». Kpome 3Toro pekoMeHayeTcsl UCIob30BaTh
mutepatypy u3  pasgena V. YYEBHO-METOAMYECKOE W HWH®OOPMAILIMOHHOE
OBECITEYEHUE JUCLHUITJIMHBI (MOJYJIS). ns BBINOJHEHHS CaMOCTOSTENILHOW padOThI
CTYIEHThI JOJDKHBI MOJIb30BAThCSl HAaBBIKAMH, MOJYYEHHBIMH Ha NPEAIIECTBYIOIIMX JIEKIUAX, B
X0Zle¢ pabOThl Ha CEMHUHApax W PEIICHWW JOMAITHUX 3aJaHuil. B pe3ynpTare camocTosTeIbHOM
paboThI yyammecs MOJDKHBI TPOJEMOHCTPUPOBATH MPOMEKYTOYHBIC TAIbl BHIBOJA COOTHOIICHUM
TeM U3 Tabmuiel 4.3.2, TPOBECTH aHAIU3 MOJIYYEHHBIX COOTHOIIEHUH, COPOBOIUTH MOJTyYEHHBIE
pe3ybTaThl MOSICHAIOMUM TeKcToM. Jlyisi Gojiee KaueCTBEHHOIO YCBOEHHUsI MaTepuaia ydalluMcs
PEKOMEHAYETCSI COCTaBUTh OJHY WM HECKOJbKO 3a7ad IO TEeME CaMOCTOSTEIbHOW pPalOOTHI
VYyammecs MOTyT 00bEAMHATHCS B TPYIIIHI 111 PEUICHHUs] CAMOCTOSATEbHON paOOTHI.

V. YYEBHO-METOIUWYECKOE U HUH®OPMALMOHHOE OBECIHEYEHHUE
JUCHUIIJIIMHBI (MOAYJISA)
a) mepevyeHb JUTEPATYPbI

OcHoBHas:

1. Iunamuka atMochepsl: yaed. s cTyl., o0yd. mo Hanmpasil. moAarot. "I'uapomereoponorus”
u creu. "Mereoponorus" u "Mereoposiorus cnen. HazHaueHud" / B. B. Knémun [u np.]; pen.: C. C.
Cysopos, B. B. Knémun; Boenno-kocmuueckas akaa. um. A. @. Moxaiickoro. - CII6.: Hayka,
2013. -421 c. (30 3x3)

2 Junamuueckass meteoposiorus: yueOnuk / H. A. Kanuaun. - 2-e¢ u3z., ucnp. - Ilepmb: Kh.
u3a-Bo, 2009. - 255 c. (15 7k3.).

3. JlunaMuueckass MeTeopoJiorus [DJIeKTpoHHBIN pecypc]: yueb.-meton. kommieke / H. K.
bapamkoBa, 1. B. Kyxesckas ; Tomckuii roc. yu-T, UH-T nucraHi. obpa3oBaHus. - DJIEKTPOH.
TekcToBbie AaH. - Tomck: U3n-8o TT'Y, 2007. - 1 1. ont. auck (CD-ROM).

4. lunamuyeckasi Mmeteoposorus: yued. nmocoodue / B. K. Apryunnnes; UpkyTckuii roc. yH-T. -
Upkyrck: U3n-so UT'Y, 2009. - 164 c. (56 3k3.).

JdomosHuTENBHAS:

1. Kypc o6mieit meteoposioruu. ®usuka atmocdepst./ JI.: ['mnpomereonsaar, 1984. 752 c. (34
9K3.).

2. Ilpaktukym mo kypey "unamuueckas meteoposiorus': yue6. mocodue / U. 0. Menxkas ;
Jlenunrpanckuii rugpomer. uH-T. - JI.: U3n-o JIIIHU, 1980. - 88 c. (1 3k3.).

3. BBexenne B nuHaMudeckyro Mereoposioruio: yded. mocodme / H. U. Ceprees, B. K.
Apryunnues ; Upkyrtckuii roc. yu-T uM. A. A. XKnanosa. - Upkytck: [6. u.], 1974. - 215 c. (4 3k3.).

4. 3amaynuk 1o nuHamudeckor meteoposioruu / JI. C. Tangun [u ap.]; pen. 1. JI. JlalixTtman. -
JI.: Tunpomereousnart, 1957. - 181 c. - 6.85 p. (1 3k3.).

5. 3agayHMK MO IWHAMUYECKOH MeTeoposioruu: yded. mocoOue i BY30B IO CIHEIl.
"Meteopororus" / A. C. I'aBpuiioB [u ap.]. - JI.: 'ugpomereonsnar, 1984. - 165 c.: un.; 22 cMm. -
ABT. ykazansl Ha obopote TuT. 1. - 0.80 p. YIK 551.511.3(076.1) (1 2k3.).

6 BexTopHbIll aHaIM3 M Hadaja TEH30PHOIO McUHCiIeHus. YueOHuK. / bopucenko Asexkcaniup
WBanoBuu, Tapanos Mean EBrenseBuu. M3nat. Beicmas mkomaa. M. 1966. 248 c. (5 sk3.).

0) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMbI

1. https://yandex.ru/

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

. https://www.ventusky.com/


https://yandex.ru/
https://rusneb.ru/
https://www.ventusky.com/

VIMATEPUAJIIBHO-TEXHUYECKOE OBECIIEYHEHUE JAUCIHHUIIJIUHBI
MOAYJIs)
6.1. YueOHo-1a00paTopHOe 000py/10BaHUE:
JlekmoHHBIE 3aHATHS TPOXOAAT B ayAUTOpUH Ha 30 MOCaAOYHBIX MECT C MYJIbTUMEAUNHBIM
o0opyI0BaHUEM U Y4eOHOU MeOEIIbIO.
[TpakTueckue 3aHATHS, TPEOYIOIIME WCIOIb30BAHUE IEPCOHATBHBIX KOMIIBIOTEPOB
MPOXOSAT B KOMITBIOTEPHOM Ki1acce Ha 14 mocaouHbIX MECT.
6.2. IIporpammHoe o0ecneyeHue:
JI1s1 YU CIIeHHOTr 0 pelIeHus 3a/lady U BU3YaJIU3alHUM MMOTYyYEeHHBIX pelieHui ucnoaszyercs [10
C OTKPBITBIM MCXOAHBIM KojgoM Anaconda — mHTeprperaTop si3pika python ¢ HabopoM OHOIHOTEK
JUig 00pabOTKU M BU3yaJIM3alluK JaHHBIX, pelieHus 1udpepeHnalbHbIX ypaBHEHNH.

6.3. Texnuveckue U JIEKTPOHHbIE CPEACTBA:
y‘I€6HBII>'I Marcepuall 1ogacTCia C HCIOJIb30BAHUCM COBPCMCHHBIX CPCACTB BH3YyaJIM3allUHd C
NpUMEHEHUEM MYJIbTUMEAUHHOr0 000PYI0BaHUsL.

[lepcoHanbHbIe KOMITBIOTEPHI JIJIsI BHITIOJIHEHUS MPAKTHYECKUX M CAMOCTOSTEIBHBIX padoT.
[To xaxgoi TeMe AMCHUIUIMHBI TOATOTOBJIEHBI KOHCHEKTHI JIEKIMH, pa3MeIIeHHbIE B
oTkpeITOM noctyne B OUOC.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

[IpenionaBanue  AMCLUUIUIMHBI ~ BENETCA C  IPUMEHEHUEM  CIEAYIOIIUMX  BUIOB
00pa3oBaTeIbHbIX TEXHOJIOTUH:

NudopManmoHHble TEXHOJOTHHM: 3aHATHS  COINPOBOXKIAKOTCA  MYJIbTUMEAUNHBIMU
IPE3eHTALUAMH, PEIICHHUE 3a/1a4 COIPOBOXK/IAETCS YHCIEHHBIM MOJIETMPOBAHUEM U BU3yalu3aluen
MOJYYEHHBIX Pe3yNbTaToB mpu nomorm cpeacts [10 Anaconda.

IpoekTHasi TEXHOJIOTHsI: OPraHM3alMs CaMOCTOSTENIbHOM pabOThl CTYAEHTOB, KOIAa
o0y4yeHHe HPOMCXOJUT B IpOLEcce esATeNbHOCTH, HANpPaBJIEHHOH Ha paspelieHue MpoOieMsl,
BO3HUKIIEH B X0/J1€ CAMOCTOSITENIbHOM paboThl HajJA TeMaMu U3 Tabauibl 4.3.2.

IIpo6iemMHoe  o0ydyeHHe:  CTUMYJIMPOBAHHE  CTYAEHTOB K  CaMOCTOSTEIbHOMY
npuoOperennto  3HaHud w3  marepuasioB 1. V. YYEBHO-METOAMYECKOE U
NHOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIIMHBI (MOAVJIA), HeoOXxoaumbIx s
pelIeHNs] KOHKPETHOM MPOOIEMBI.

KonTexkcTHOEe 00yyeHHMe: MOTUBAILMS CTYJIEHTOB K YCBOCHHMIO 3HAHUM IyTEM BBISBICHUS
CBsI3el MEX/1y KOHKPETHBIM 3HAHHEM U €ro MpUMEHEHUEM,

OOyyeHHe HA OCHOBe ONbITA: AKTHBHU3ALlMs IO3HABATENBbHON JAEATETHHOCTH CTYAEHTA
IPOBOJMTCS 3a CYET aCCOLHUAIMM U COOCTBEHHOI'O OIBITA.

OOyyeHHe KPUTHYECKOMY MBINLICHHIO: IIOCTPOECHUE 3aHATHS IO ONpEAECIEHHOMY
QIrOPUTMY — IIOCJIEOBAaTEIbHO, B COOTBETCTBUU C TpeMs (a3amMH: BBI30OB, OCMBICIEHUE WU
peduekcus. Llens nanHOi 00pa3oBaTENbHONW TEXHOJOIMM — Pa3BUTHE MBICIMTENIBHBIX HABBIKOB
00y4Jarommxcs, HeOOXOAUMBIX HE TOJBKO MPH M3YYEHUHM YYEOHBIX NMPEIMETOB, HO U B OOBIYHON
KHU3HH, U B HPO(PEeCcCHOHATBbHOW IeATeNbHOCTH (YMEHHME NPUHHMMATh B3BELICHHBbIE pEIIEHUs,
paborath ¢ uHOpPMAIIHEH U 1Ip.).

CraHuMoHHOoe  oOy4yeHMe:  OpraHu3alMsl  I€JICHANpaBJIEHHOW M IUIAaHOMEpPHOM
CaMOCTOSITENIbHOW paOOThl CTYJEHTOB Ha 3aHSATUU B MMUHM-TPYIIAX B Leix Oosee 3Pp(PeKTUBHOrO
YCBOEHHUS NPOXOAMMOI0 MaTepuaja, Korja Kaxjaas rpylnna BbIOMpaeT CBOK 00pa3oBaTeIbHYIO
TPAaEKTOPHIO, U CTYJIEHTHl CAMHU OLIEHUBAIOT CBOIO PaboTYy.
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VIII.

MPOMEXYTOYHOM ATTECTAIIUU

8.1 Ouenounnie MmaTepuajnl (OM):

OHEHOYHBLIE MATEPHAJIBI JJd TEKYIIEI'O

Oyenounvie Mmamepuavl 0115l BXOOHO20 KOHMPOJis — HE TIPEIyCMOTPEHBI.

OueHOqule mamepuaibl mexKyueco KOHmpOJiA

KOHTPOJIA U

Tema WA
JTACIATUIAHBI

paznen

Iloka3arenn

Kpurepuit
OLIEHUBaHUS

®opmupyemsble
KOMIIETEHIIMM U
MHJUKATOPBI

KBasureocrpoduueckuii
aHaImn3

3Haer
BHETPOIIUYECKOU
YMeer  BBIBECTH
3aMKCh YpaBHEHHUIA:
TEPMOANHAMUYECKOW  HHEPIuH,
3aBUXPEHHOCTH U
MOTEHLUAJILHON 3aBUXPEHHOCTH,
HEMPEPHIBHOCTH, JTUBEPreHIINU,
MMITYJIbCa B
KBa3UTeocTpohruiecKkoM
MPUOITHKEHUU. [Tonumaer
HCIOJIb30BaHUE TOTEHIUATbHON
3aBUXPEHHOCTH, KOHIIETIIUIO
COXpaHEHUs MOTEHIUATIbHON
3aBUXPEHHOCTH, MOKET 3aITUCATh
WIH BBIBECTH
KBa3UTeoCTpOPHIECcKoe
ypaBHeHUEe Oapuyeckod  win
BBICOTHOM TEHJICHIINH.
[ToHMMaeT WM MOXET BBIBECTH
ypaBHEHHE
KBa3UT€0CTpOPHUECKOro
BEPTUKAIHHOTO JIBIKEHUS,
nMeeT MpeiCTaBlICHIE 0
LHUPKYJSILUOHHBIX ~ CTPYKTypax.
[TonumaeT GU3NMUECKYI0 KapTUHY
0apOKIMHHOTO BO3MYIIIEHUS,
MOKET 3anucaTh
M300apUIECKYIO bhopmy
KBa3UIreocTpopuuecKux
YPaBHEHUH.

CTPpYKTYpPY
LHUPKYJISLIUH.
HIA 3HaeT

Pemmun  3agadu
JIOMAaITHero
3aJaHus,
OTBETHI
KOHTPOJIbHBIE
BOIIPOCHI.

3HaCT
Ha

nK-7
I/IJIKmH.Z

bapoknnaHas nuHamMuka

Moxer  omnucaTh
TUIPOANHAMUYECKON
OApOKJIMHHON HEYCTONYMBOCTH.
[Tonnmaer HCII0JIb30BAHUE
JMHEIHOr 0 BO3MYILICHUS
(GyHKIMM TIOTOKa Il aHalu3a
JIBYXCJIIOMHOM MOJIENIU
BO3MYILIEHUS. 3HAET CTPYKTYpPY
BEPTUKAJIBHBIX  JIBIOKEHUH B
OApOKJIMHHBIX BOJIHAX.

pasBuUTHE

Pemmn  3amaum
JOMAIIHET O
3a/1aHKA,
OTBCThI
KOHTp OJIBHBIC
BOIIPOCHI.

3HaCT
Ha

IIK-7
HI[KHK7.2
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Tema

501051

JIUCIAIIIAHEL

paznen

Iloka3arenb

Kpurepuit
OLICHUBaHUS

DopMUpyeMBbIE
KOMIIETEHLIUH U
WHJIUKATOPbI

[Tonumaer KOHIENIHAIO
JIOCTYITHOU HOTEHIIMAJIbHON
SHEPIrvH, NPUMEHSAET ypaBHEHUE
DSHEpPruu B JBYXCIIOMHON
Mozaenu. IloHumaer Teopemy
Panes nna HeycrolWumBOCTHM B
cTpaTUGUIIUPOBAHHOM
atMocdepe. [Tonumaer
npooaemMy YCTOWUYHUBOCTH
BUXPEH. 3Haer TEOPHUIO
pa3BUTHs HEUTPAJIbHBIX BOJIH.

Monenmu

nu

YUCJIICHHOI'O

I10roabl

METOJIbI
MPOrHO3a

IToHMMaeT KOHLENIHIO CUCTEMBI
YCBOEHUS JIaHHBIX, ux
00BEKTUBHOI'O aHau3a.
ITonnmaer 4TO TaKoe
BapHallOHHAas ACUMMJIALUS.
3Haer  mpoOiieMy — pelleHue
POOIEMBI HavyaJbHBIX
KOJe0aHUM MOATOHKOW JTaHHBIX.
Moxert paccka3aTh
OCOOEHHOCTH TJOOAJBHBIX U
pErnoHaIbHBIX MOJIENIEHN.
Ilonumaer  CyTb  KOHEUYHO-
Pa3HOCTHOTO METo7a,
CIIEKTPaJbHOIO0 METOJa, METO/a
KOHEUYHBIX DJIEMEHTOB.
[Tonumaer IIPUYUHY
HEOOXOANUMOCTH
napaMeTpu3aluu
METEOPOJIOTHYECKHUX MPOLIECCOB.
OnuceiBaeT  NPUHLMIBIL,  Ha
KOTOPBIX OCHOBAHO
IIPOrHO3UpOBaHUE 1o
aHcaMOJIt0, U KaK Takod MOAXO[
MOXeT OBITh HCHOJIB30BAH IJIS
KpPaTKOCPOYHOr' 0,
CPEIHECPOYHOT O u
JOJIT OCPOYHOI O
nporozupoBanus. OObscHAET
Hay4yHbIE OCHOBBI IIOMECSIYHOIO,
CE30HHOI'0

u BHYTPUT'OZIOBOT'O
IIPOrHO3UPOBAHMS.

Pemmun  3agadu

JOMaIIHEr o

3aJaHus, 3HACT

OTBETHI
KOHTPOJIbHbIE
BOIPOCHI.

Ha

MK-7
HHKHK7.2
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IlepeyeHb KOHTPOJILHBIX BOIIPOCOB M BOIIPOCOB K 3K3aMeHY
Hab6mronaemast cTpykTypa BHETPOIMUYECKON LIUPKYIISILIUHU.
BriBoa kBazureocTpopuueckux ypaBHEHHI.
Hcnonb3oBaHuE MOTEHIMATBHON 3aBUXPEHHOCTH.
CoxpaHeHne NOTeHINAaIbHON 3aBUXPEHHOCTH.
BeprukanbHOe ABMIKEHUE B KBA3UT€OCTPO(DUUSCKOM ITPUOJIMIKECHUH.
WneanuznpoBaHHasi MO/ieIb OapOKIMHHOTO BO3MYIIICHUSI.
N3obapuueckast popma KBa3UreocTpohuIecKux ypaBHEHUH.
I'mnponuHaMuueckas HEYCTOWYHUBOCTb. Hopmanbnslii pexuM OapOKIMHHON
HEYCTOWYUBOCTH, ABYXCIIOHHAS MOJIEINb.

9. BeprukanbHbIe IBIKEHUS B 0ApOKIMHHBIX BOJHAX.

10. DHeprerrka 0apOKIMHHBIX BOJIH. JlocTyHAs MOTEHIMAIbHAS YHEPTUsl. Y paBHEHNE SHEPIrUU
B JIBYXCJIOMHON MOJIENH.

11. bapoxiuHHas HEyCTOWYMBOCTh B HENPEPHIBHO cTpaTHuipoBaHHON atmocdepe. Teopema
Panes.

12. TIpoGyiemMa yCTOMYUBOCTH BUXPEH.

13. Poct u pacnpocTpaHeHne HeHTpaIbHBIX MO (BOJH).

14. Cucrema ycBoeHuss naHHbIX. OOBEKTUBHBIM aHanu3. BapuanuoHHas acHMUIIALMS.
Nunnuamizanus.

15. T'moGanbHBIC U PETHOHATBLHBIC MOJICITH.

16. KoHeuHO-pa3HOCTHBIN METOJl MO I POBAHHUS.

17. CnexTtpaibHbI METOJ MOJECITUPOBAHHUS.

18. MeToa KOHEUHBIX 3JIEMEHTOB.

19. INapameTrpusanu METEOPOIOrHUECKUX MTPOLIECCOB.

20. JlonrocpouHbleé W CBEPXJOJTOCPOYHBIE MPOTHO3bI HOroJbl. BO3MOXHOCTH MOBBIIEHUS
KauecTBa IPOTrHO30B.

ONoGa~wWNE

Cnucok 3a1a4 /151 pellleH!sl HA CEeMUHAPAaX, B IOMALIHEM 3aJaHUH U HA IK3aMeHe
1. IToxaxuTe, YTO 1IJII OCHOBHOIO COCTOSAHHSA C JHMHEHHBIM casuroM, U = Az, tme A
MOCTOSIHHASI, KBa3UTeoCTpodUuUueckasi MoTeHIMaIbHasl 3aBUXPEHHOCTh 3aBUCUT TOJBKO OT Z, U YTO

5} d
BO3MYILICHHE ITIOMYUHAECTCS YPABHEHHUIO: (5 t+0U 3 x) q=0

2. PaccmotpuMm n1Be  chepuueckue IUMKIOHWYECKHME aHOMAIUM  KBa3sUTreocTpoduuecKas
NOTEHUMAJIBHON 3aBUXpeHHOCTH. OJHA aHOMalMs PACIOJIOKEHA B Hadale KOOpPAMHAT U HMEET
eMHUYHBIA paauyc. Bropas aHoManus pacronoxeHna B Touke (X, y, z) = (2, 0, 0) u umeer paguyc u
aMILIUTYly, PaBHBIE IIOJIOBUHE COOTBETCTBYIOIIMX 3HAUYEHUM Ipyrod aHomanuu. Hapucyiite 3cku3
(X, Y), OLICHUBAIOIIUNA TPAEKTOPHIO, IIPOUEPUEHHYIO 3TUMHU JIByMsI aHOMaJIUSAMHU, NpeAroaras, 4ro
ux (opma coxpaneHa. HapucyiiTe BTOpOHl 3CKH3, NOKa3bIBAIOIIMN I0J€ W Ha YpPOBHE BBIIIE
AHOMAaJIMUH.

3. [Tpeanonoxum, 4TO CYHIECTBYET CIOXKHAs CTPYKTypa IOTCHLHMAIbHOW 3aBUXPEHHOCTH,
KOTOpasi MOJHOCTbIO COAEPKUTCA BHYTPH KyOa co cropoHamu anuHbl L. He 3Has mompoOHoi
CTPYKTYpbl 3aBUXPEHHOCTHU, BbIBEAUTE (OPMYIY, CBSA3BIBAIOIIYI0 LUPKYIILHIO Ha OOKOBBIX
CTOpOHaxX Kyba M cpelnHee 3HaueHue 0 Ha BepxHel M HMKHEW yacTu KyOa, cO CpelHUM 3HAYEHHEM
3aBUXPEHHOCTH BHYTpU KyOa. Jlyisi perieHus HeoOXOIMMO IOKa3zaTh, YTO KBa3UT€OCTpodHUecKas
NOTEeHIMAIbHAS 3aBUXPEHHOCTh MOXET ObITh BbIpa)keHa KaK TUBEPreHLUs BEKTOPHOIO MOJIA.

222K\ 1/2

m) , UTO MaKCHMajlbHas CKOPOCTb HapacTaHUs

GapokIMHHON HeycToiumBocTd pu B = 0 umeer mecto mmak? = 2A%(v2 — 1). 3a kaxoe Bpems

4, IToxaxxute ¢ MOMOLILID O = kUT(

Haubonee OBICTPO HapacTarollas BonHa ycumutes B e (2.71) pas, ecmu A2 =2 X 1071247, Uy =
20mc™1?
S. Juist cnydas B = 0 onpenenuTts pa3HOCTh (a3 Mexy nomsiMu reonorernuana 250 u 750 rlla
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Ui HaubOosee HEyCTOHYMBOM OapoKIMHHOW BONMHBL. [loKakuTe, YTO TOJIS TEOMOTEHIUaNa |
tomuuHbl (P, Y1) Ha 500 rlla caBuuyTs! 110 dase Ha 90° .

6. Brraucnute momHy0 NOTEHIIHANIBHYIO SHEPTUI0 HA SAMHUILY TUIOIIAIU TOMEPEYHOr0 CeueHus
Ui atMocdepsl ¢ aanabaTHYecKuM TPaANEHTOM IMpPU YCJIOBUHU, YTO TEMIeparypa W AaBJCHUE Y
3emiu paBHbl p = 10 5 [Tau T =300 K coOoTBETCTBEHHO.

7. HecTtaOunpHple 6apOKJIMHHBIE BOJIHBI UTPAIOT BaXHYIO POJb B I100aJbHOM OajaHce Terla,
nepeHocsl Temwio K momtocy. [lokaxkuTe, 4To Ay pemieHus BOMHBI MM moTok Temya K MOJIOCY,

. — 1 (L
YCPEHEHHbI N0 AJWHE BOJHBI V'T'= . fo v T'dxHe 3aBUCHUT OT BBICOTHI M TIOJOKHUTEICH IS

HapaCTaIOH_[eﬁ BOJIHEI. KaK N3MCHHUTCA BCIMYMHA TCIIJIOBOT'O ITOTOKA B I[aHHLIﬁ MOMCHT BpeMeHI/I,
€CITH CPEIHUII CABHT BETpa YBEJIUYUTH BABOE?
8. Co3maTh alnropuT™, peLIalonMid CHCTEMY YpaBHEHHM TeOoCTPO(UUECKOro BeETpa CO
cJIaracMbIMHA KpI/IBI/ISHBI:
2 20sin(@)v + 2 tg(¢)
Dt r g
2

Dv ] u
T —20sin(p)u — —tg (¢)

Hcnonb3oBars BCcTpoeHHBIN B Anaconda metoy peweHus. BusyanusupoBarh pelieHns Ha ABYMEPHOM
IUIOCKOCTU. 3ajaBas pas3jM4Hble HAaYaJIbHbIE€ 3HAYEHUS CKOPOCTH, W IIUPOTHI, I1OKA3aTb CTEIECHb
BIIMSIHMSL CJIaraeMblX KPUBU3HBI HA TPACKTOPUU MOIEINPYEMBIX YaCTHLI.

9. Co3maTh aJrOpuTM TOCTPOEHMSI TeMIlepaTypHOro mnpoduisi atMochepsl y KOTOPOro

Temieparypa Ha nmosepxHocTty paBHa 288.15 K, a B auanasone BoicoT 0-11 KM qelcTBYeT rpaaueHT:
oT oT

T _65x 1073Km™1, 11-20 &Mm: == OKm™1, 20-32 kwm: == 1x103Km™ 1, 32-47 xm:
— =2.8X 1073Kn"147-51 xm: Z—: = 0Km™!. Ha ocHOBe MOCTPOEHHOIO TEMIEPATYPHOro Mpohus
MOCTPOUTHh TPO(UIL [aBleHHs, MOTEHIMATBHONW TeMIlepaTypbl, IIJIOTHOCTH U MapaMeTpa
CTaTUYECKOM YCTOMYMBOCTH.
10. Wneanu3upoBaHHOE TpEACTaBICHUE CHHONTUYECKOrO BO3MYILEHUSI CpPEOHUX LIMPOT B
arMocepe 0e3 30HAIBHOIO CpEIHEro IOTOKAa JaeTcs MPOCTOM CHHYCOMJAJIBbHOW KapTHHOMN
reonoTeHIrana;

D(x,y,t) = @y + P'sin[k(x — ct)]sinly
e @, (p)reonorennunan atMmochepsl MONTYYEHHON B TPEAbIIyIIeH 3a1aue, @ aMIUINTyIa BapHaIliK
reonoTeHIMaNa, € CKOPOCTb PAcCIpPCTPaHEHUs BOJHBI BO3MYILIEHHS B 30HAJbHOM HAalpaBiICHUU
k, lBonHoBBIE 4YMClIa BO3MYIIEHHS BHONb X,Y. EciaM MOTOK HaXoOUTCS B TeOCTPOPHUECKOM
pPaBHOBECHM, TO T€ONOTEHLMA] mponopuuoHaseH (yHkuuu motoka. [lycTs 30HalBHOE W
MepHUINOHAIBHOE BOJHOBBIE yrcia paBHbl (kK = 1), a ammmTyna Bosmyienust Betpa: U' = @'k/ f,,
rae f, napamerp Kopuonmca. Torga TpaeKTopud 3aJar0Tcs IyTsAMH B mpocrpaHctee (X, y),
NOJYyYEeHHBIMU IIyTEM pELIEHUs CBSA3aHHOM cucTeMbl OOBIKHOBEHHBIX JU((epeHInaTIbHbIX
YPaBHEHMIA:

Dx _—1aq>_U,,[k( ]sind
Dt—u— fo ay— sin X c sinty
by _ _1o®_ e — c6)]cost
Dt—v—fo ax— coS X c cosly

Co3nate anropuT™M, pemIaroIIMi CHCTeMYy ypaBHeHMid. lcmonb3oBaTh BCTpOeHHBIH B Anaconda
METOJ] pelleHus. Bu3zyanu3upoBarh HUCXOAHBIE [aHHbIE MOJIA TEONMOTEHLMala M pelIeHus Ha
JIBYMEPHON TJIOCKOCTH MU cllydas Bapuanuu Berpa 10 M/c M ckopocTell pacrnpocTpaHEHUs
Bo3mymieHus 5, 10 u 15 m/c. [1osicHUTH pe3yabTaThl.

11. [Io monmydeHHBIM OT TpenojaBareNss JaHHBIM  HaOMOAeHUN  (TEKCTOBBIA  (aiin)
BHU3YyaJM3UpOBaTh JIBYyMEPHYIO KapTy BbICOTHI ypoBHs 500 rlla u mons ropusoHtansHoro Berpa. Ha
OCHOBE TIPEICTaBICHHBIX JaHHBIX BBIUYUCIUTH U MOCTPOUTH KAPTHI MOJST T€OCTPO(YUIECKOTO BETpa,
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OTHOCHTEJIFHON  3aBUXPEHHOCTH, 3aBHXPEHHOCTH TI'eOCTPOQUYECKOrO BeTpa U  pPa3HOCTH
OTHOCUTEIIFHOM 3aBUXPEHHOCTH U 3aBHUXPEHHOCTH TeocTpoduueckoro Berpa. OObscHHUTE
pacripeneeHMe W 3HaK oOjgacTel ¢ OONBIIMMHU Pa3IMUYMSAMH  MEXJY 3aBUXPEHHOCTBIO U
reocTpopuIeCKON 3aBUXPEHHOCTBIO C TOYKH 3PCHNUS OaaHca CHIL.

Texywuii KOHMpoab 8 8U0e NPOGepKU omyema 1O JTOMAIIHEH I caMOCTOSITeIbHOI paboTe,
IPEANoaraeT CleyolIue BapuaHThl OLl€HUBAHUS:
Otmerka "OTIMYHO" CTaBUTCSI, €CIIU CTYJIEHT:
1) mpaBunsHO penmt 100% 3anay;
2) caMOCTOSITENIHO U3Y4HJI TEMY, BbIBEJ HY>KHbIE COOTHOILIEHUS, COCTABUIJI KOHCIIEKT;
3) conmpoBOAXII TOJTyYEHHBIE Pe3yIbTaThl AITOPUTMAaMHU M YHCICHHBIMU JaHHBIMHU (python);
4) Bu3yanu3upoBai pe3ynbraTsl (python) u 1an HeoOX0AUMBIE TTOSICHEHHUS.
Otmerka "xopouio" cTaBUTCS, €CIIU CTYAEHT BBIIOJIHUII TPEOOBaHUS K OLIEHKE "OTIMYHO", HO:
1) nonycTtuin 6osee TpEX CyIIECTBEHHBIX OLUIMOOK B BBIBOAAX, pacuéTax MM MPOrpaMMHOM KOJIE;
2) He BbIBEJ COOTHOLIEHUS, HO MOHSUI TOJy4YEeHHBIN pe3yJIbTar;
OtMeTtka "yI0BJIETBOPUTEIBHO" CTABUTCS, €CJIM CTY/ICHT:
1) npaBusbHO pemmnn menee 50% 3anay;
2) uMeeT KOHCIEKT, HO HE MOKa3bIBAET 3HAaHUHM B paMKaX CaMOCTOSITEJIbHO U3YUYECHHON TEMBI;
3) He conpoBOMII HU OJIUH MOJyYEHHBIH Pe3yJIbTaT aJITOPUTMOM U YHCIEHHBIMH JJAHH bIMU;
4) He caenas BU3yalU3alMIo0 pe3yabTaTa HE MOXKET JaTh MOJHBIX MOSICHEHUI.
Ot1MeTka "HEYIOBIECTBOPUTEIBLHO'" CTABUTCS, €CIM CTYACHT:
1) He pelui HU OHOM 3a7a4u;
2) HE UMEeEeT KOHCIEKTa CaMOCTOATEIbHO U3YUEHHOMN TEMBI.

Ilpumep sx3amenayuonnozo burema
SK3AMEHAIIMOHHBIN BUJIET Ne 1
Jucuuniauna  b1.B.10 UnciaeHHbie MeTObI AHAJIHU3Aa U IIPOTHO3a

nmoroabl
Hanpasnenune nogroroBkun  05.03.04 ['mapomeTreoposiorus

1. Habmonaemas cTpykTypa BHETPOMYECKON LIUPKYIISIIIUH.
2. I/I}IeaHI/ISI/IPOBaHHaﬂ MOACIIb GaPOKJ'II/IHHOl"O BO3MYIIICHUS.
3. Co3mate adropuT™M, pEIIAIOLUIMM CHUCTEMY YpaBHEHHH TIe€OCTpO(PHUUECKOro BETpa CO
cJlaraCMbIMU KPUBU3HBI:

DU _ asin)v + L tg(@)

Dt sin(¢)v . g(d

Dv u?

T —20sin(¢p)u — —tg (¢)

Hcnonp3oBate BCTpoeHHBIM B Anaconda MeTon pemieHus. BusyanuzupoBars pelieHus Ha JByMEpHOI
IUIOCKOCTU. 3ajaBas pa3iUYHbIe HAYaJbHbIE 3HAYCHUS CKOPOCTH, W IIUPOTHI, MMOKa3aTh CTEIEHb
BIIUSIHUSA CJIAaraeMbIX KPUBU3HBI HA TPAEKTOPUU MOIEITUPYEMBIX YaCTHII.

Kpurepun onenku:

- OOCHKa «OTJIMYHO» BBLICTABJIACTCA CTYACHTY, €CJIM OAaHbI IIPpaBUJIbHBIC OTBCTHI HaA 2 u3 2
BOIIPOCOB, PEILIEHA 3a/1a4a;

- OCHKA «XOPpOIIO0» BBICTABIAICTCA CTYACHTY, €CJIN JaHbI HC TOYHBIC UJIM HC MOJIHBIC OTBCTHI
Ha 2 U3 2 BOIIPOCOB UJIM 337ja4a pelIeHa He TOYHO;

- OICHKAa «YOOBJICTBOPHUTECIIbHO» BBICTABIACTCA CTYACHTY, €CJIU JaHbl IIPAaBUJIbHBIC OTBECTHL
Ha | U3 2 BOIpOCOB, WM TOJBKO PEIICHA 33/1a43;

- OLCHKAa «HCYHOOBJICTBOPUTCIBHO» BBICTABIKICTCA CTYACHTY, €CJIM OTBCTHI HAa BOIPOCHI B
omieTe He JAaHbl, X 3aJla4a HC PCIICHA.
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Pa3pa6orumnk:

IoLEHT Kadheapbl MEeTeopPOaorui U GU3UKHA
OKO0JI03€MHOI'0 KOCMHMUYECKOI'0 IPOCTPAHCTBA P.B. BacuineB
(monmucek) (3aHMMaemasi 1OJKHOCTbD) (MHUIHAAIBL, haMILITH )

[Tporpamma cocrtaBieHa B coorBeTcTBUM ¢ TpeboBanusimu PI'OC BO mno HampaBieHuto
05.03.04 T'mnpomereopoiorus, HampaBieHHOCTh (poduins) «MHpOpMaAIIMOHHBIE TEXHOJOTHH B

METEOPOIIOTUI
[IporpaMMa paccMOTpeHa Ha 3aceJaHHM KadeIpbl METEOPOJOTHH U (PU3MKH OKOJIO03EMHOI0

KOCMHYECKOT'0 IPOCTPAHCTBA
«15» mrons 2021 r. IIporokos Ne 7

3as. kadenpoit - “*5— I1.B. Jlatsimesa

Hacmoswasn npoepamma, ne mosicem dbims 80cnpousseoena Hu 6 Kakot gpopme 6e3
npeosapumenbHo20 NUCbMEHHO20 pas3peulets Kapeopvl-paspabomuuxa npocpammbl.
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JIMCT corjiacoBaHus, JONMOJTHEHUI U U3MEeHEHM Il
Ha 2022/2023 y4eOHbIH ToJx

N3menenunii B pabodeil mporpamMmme quciuiuinHbl Ha 2022/2023 yueOHbI roj
HeT.

// X 72 \ ‘,}
Jlexan reorpaduueckoro Gpakynbrers | _.@L 2\ Bonorxuna C.K.
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