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l. Hesn 1 3a1aum TUCHUILVIHHBI (MOYJIA):

Hesn: dopmupoBaHue MpeacTaBIeHUM O (QU3MUECKUX 3aKOHAX, NPUPOAE CHUI U
¢u3nUecKux MexaHU3Max, MPUBOAAIINX B ACHCTBHE aTMOC(EPHYIO HUPKYIISAIHIO B III00AaTHHOM
U JIOKaJIbLHOM MaciuTabax.

3agaum: HayyuTh OOBSACHATH (DU3UYECKYI0 OCHOBY ypaBHEHHUU MABIDKEHHS C TOYKH
3peHHs CHUJI M CHCTEM KOOpJAMHAT, IPUMEHATh MAaCIITAOHbIM aHaau3 JJI  BbIIBJIECHUS
JUHAMUYECKUX TMPOIECCOB B COAJaHCHUPOBAHHBIX MOTOKAX; OMHUCHIBATh XapaKTEPHUCTUKU
cOaJaHCUPOBAaHHBIX IIOTOKOB; MCIIOJIb30BaThb YpPAaBHEHUS JIBWXKEHMS Juldl OOBSICHEHUs
KBa3UIeOCTPOHH, areocTpo(huu U CTPYKTYPHI M paclipOCTpaHEHUs BOJIH B aTMocdepe.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucnurummHa (Monynbs) b1.B.02 «/lunamudeckast METE€OPOIOTHS» OTHOCUTCS
K 00s13aTeNIbHOM YacCTH MPOTPaMMBI.

2.2. Jlns w3y4deHUs AAaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOMUMBI 3HAHHSA, YMEHHS W
HaBBIKU, (OPMUpPYEMbIE TPEIIIECTBYIOUTUMH TUCIUTUTMHAMU :

b1.0.15 «®wuzuka»; b1.0.16.01 «AHanuTHueckass reoMeTpuss U BbICHIas anredpay;
b1.0.16.02 «MareMaTu4ecKkum aHAIINA3Y, b1.0.01 «Mudopmarukay; b1.0.24
«IIporpammupoBanue B rujipomereoposiorun», b1.0.26 «duznueckas METEOPOIOTHU».

2.3. IlepedyeHb MOCTIEAYIONUX YICOHBIX TUCIHUIUIAH, 1T KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHHsI U HaBbIKU, (GopMmMupyemble AaHHOW y4yeOHoi mucuuruimHoi: b1.B.10 «YwucneHusie
METO/Ibl aHAJIN3a U TIPOTHO3a MOTOIBI.

Pa3I{eJH)I, BKIIIOYCHHBIX B HOpOorpaMmy AdHUCHUILIMHBI «I[I/IHaMI/I‘-IGCKaﬂ MCTCOPOJIOT U,
npeACTaBIsieT coOOW BaKHBIM 3Tall €AMHOW CHCTEMBI MOATOTOBKHM OakalaBpOB IO Moo
Merteoposnoruss u3 HampasieHuss noaroroBku 05.03.04 «I'mapomereoposorus». YcneuHoe
OCBOCHME MaTepuayia JaHHON JHUCHUIUIMHBI BO3MOXHO IMpPU YCIOBHM OBJIAJICHUS CTYJCHTaMHU
(GbyHIaMEeHTabHBIMU 3HaHUSAMHU B (U3MKe, MaTeMaTHKe W mporpammupoBaHuu. dusnueckas
MeTeoposiorTusi (pakTUYEeCKH SBISETCS BBEJCHMEM B aAMcUUIUIMHY. OObeIuHeHue 3HaHuH
MMOJIYYCHHBIX B KypcCax «MaTteMaTH4ecKoro aHaJIu3a», «AHaTATHYECKOM reoMCTpruu U BBEICHIEH
anreOpb» C 3JEMEHTaMM BEKTOPHOI'O aHajM3a YUTaeMbIMH B pamkax «/luHamudeckoit
MCTCOPOJIOTUN», U O6T)CI[I/IH€HI/IC 3HaHUH 00 OCHOBHBIX (1)I/ISI/IT-I€CKI/IX 3aKOHaX, IMOJYYCHHBLIX B
paMkax KypcoB «Dusuku» u «PHU3NUECKON METEOPOIOrHU» ¢ METOJIaMH MX MaTeMaTHYeCKOro
MOJIEJIMPOBAaHUSI HAa OCHOBE pelieHHs AU(QepeHnanbHbIX YpaBHEHUM YUTaeMbIMU B paMKax
«/luHaMUYeCcKOM MEeTeopoJIOrun» NPUBEAET K TIOJYYEHUIO HABBIKOB, HEOOXOJUMBIX IS
OCBOCHUA JUCHUIIIIMHBI «Yucnennsle MCTOJbl aHalin3da W MHpPOrHo3a IMOroAbD». CBCHGHH?I,
nojy4eHHsle B Kypcax «MHpopmatuka» u «IIporpammupoBaHue B THAPOMETEOPOTIOTHN» OYAYT
HEOOXOOUMBl JUIsl pelleHus 0a30BbIX MPAKTUYECKUX 3a7ady B Kypce «JluHamHuueckoit
METEOPOJIOTUN», Ul JTAIbHEHIEro HCIOJb30BaHMUs IOJyYEeHHBIX HaBBIKOB B «YHCIEHHBIX
METOJIaX aHaJIN3a M MIPOTHO3a TOTO/IbD»

I1l. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

IIporiecc 0CBOEGHHUSI TUCLMIIMHBI HANIPaBjieH Ha (POPMHUPOBAHUE JIEMEHTOB CIIEAYIOIINX
komriereHmi B coorBeTcTBHH ¢ PI'OC BO n OII BO no naHHOMY HanpaBlIEHHUIO MOJATOTOBKH
05.03.04 «I'uxpomeTreoposiorus»:



Ilepedyenb miIaHNpPyeMbIX pPe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUH

KoMnereHnuus HNuaukaTopsl Pe3yabTaThl 00yueHus
KOMIIEeTeHIH I

IK-2 UK 3 3namo:
Crioco0€eH HCII0JIb30BaTh [Tpumenser 3HaHMA, | - TEOPETHUCCKHUE OCHOBBI
3HAHUS, BEIOUPATh U MOJXOJBI ¥ METOJUYECKHI | 3aKOHOMEPHOCTEH aTMOC(epHOi
HCIIOIb30BaTh METO/BI IIPH | ammapaT Ui PEIICHHUs | TUHAMHKH.
pelIeHuH Hay4YHO- POQUITBHBIX HAay4YHO- | Ymemb:
HCCIIE0BATENIbCKUX 3a71a4 B | UCCIICIOBATEIbCKUX 3a7a4 | -  HMCIOJIB30BaTh  YpaBHEHUS

o0iacTu
THIPOMETEOPOJIOTHH

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
MOJICIIMPOBAaHMUS  aTMOC(hEpHOit

JuHaMHuKHU Tipu oMoty [1K.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM THCHHUILIHHBI COCTABJIAET 6 3a4eTHBIX euHNI, 216 YacosB,
®opMa NPOMEKYTOUYHOM aTTeCTANUM: 3a4€T, DK3aMEH

4.1 Conpep:kaHve IUCHMIUIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YyKa3aHMeM BH/JOB Y4YeOHbIX 3aHATHI U
OTBEJEHHOT0 HA HUX KOJIMYECTBA AKaJeMHYeCKHX YacoB (0YHAas/3204HANA)

Bunpl yue6HO# paboTHI,
BKJIFOYAsi CAMOCTOSITEIIbHYIO PadoTy
§ 5 00yJaroIIHMXCsl, TPAKTHYECKYIO MTOJTOTOBKY H
o K TPYAOEMKOCTh
= (B yacax) DopMBbI TEKYILETO
2 | £ 8 KOHTPOJIS
o O S 5 .
= & | =& yCIIEBaEMOCTH;
Ne 3 & E o %
i Paznmen nucnumimHbBl/ TeMbI > o X g KonTakTHas paboTa s dopma 5
O g | =¥ IPeroaBaTels ¢ 00y4atONMMHCS = D
m =28 2 aTTecTaluu
E E . (no cemecmpam)
S CemuHapckue é B
[npakTuueckue < 'Q
Jlexknnu /maopaToprsIe Koncynpranuu 0 8
3aHATHA
31/ .
1 BBenenue 5 28 12/1 12/1 7/26 | YcTHBIM onpoc
2 OCHOBHBIE 3aKOHBI COXPaHEHUS 5 S;Jé/ 12/1 12/1 7/20 | YcrHBIM onpoc
3 BHGMeHTaPHBIe MPUMEHEHHs  OCHOBHBIX | 31/ 19/1 19/1 7040 | Vermiit ompoc
ypaBHEHUN 42
4 [upkynsnus 1 3aBUXPEHHOCTH 6 3172/ 10/1 10/1 7/40 | YcTHBIN onpoc
5 Ocummtsaiuu arMmochepsl 6 ii/ 9/2 9/2 7/40 | YcrHBIM ompoc




=g Bunpl yueOHoOM paboThI,
§ % BKJTIOYAsi CAMOCTOSTEIIbHYIO paboTy
= 00y4aromuxcst, IPaKTUIECKYIO MOATOTOBKY U DopMBI TEKYIIIETO
2 | €5 TPYIOEMKOCTh KOHTPOJIS
Ne £ S § g (B yacax) YCIIEBAEMOCTH;
- /II Pasznen nucnunivHbl/ TEMBI g o 9 '8 o ®dopma
& g | § % 3 IPOMEIKYTOYHOM
N
M2 e KonTakTHas paboTa 2 = & aTTeCTALMK
2 MpernoaaBaTelis ¢ 00yJaronuMHICs = z 9 (no cemecmpam)
s O 5 &
=
. . . 24/ .
6 [TnaneTapHbBINA MOrPaHUYHBIN CIION 6 44 9/2 9/2 6/40 | YcrHBI ompoc
KCP 3
Kouncyabranumn 18
169/
Hroro yacon 216 202 64/8 64/8 9/9 41/186




4.2 Ilnan BHeayJUTOPHOH CAMOCTOATEIbHOH PadoThl 00yUalOIIUXCS M0 JUCHUIIMHE (0YHAasI/32a09HAs)

CamocrosiTenpHas paboTa 00yJaronuxcs VuebHo-
METOIIECKOE
Cemectp/ O1ieHOYHOE A
VDC Hassanue paznena, TeMbl Bl caMOCTOSTeNLHOMN DA6O Cpoku | TpymoeMKocTb COCIICTEO obecrieyeHne
yp U CAMOCTOATCIBHON PAOOTEL| o g (uac.) pen CaMOCTOSITEIbHON
paboTeI
Benenue 7126 KoHcnekTh! 1eKIui,
B Teuenue
5/3 Pemenue 3amau Koncnekr CEMHHApOB,
cemecTpa
JaUTEeparypa
OcHOBHbIE 3aKOHBI COXPAHEHHUS 7120 KoHcrnekTs! nekuui,
B Teuyenue
5/3 Pemenue 3amau CEMHUHApOB,
cemecTpa
Koncnekr JuTepaTtypa
DneMeHTapHble  NPUMEHEHHUS  OCHOBHBIX B reucte 7140 KoHcrnekTs! nekuui,
5/3 |ypaBHeHHI Pemenue 3amau CEMHHApOB,
cemecTpa
Koncnekr JuTepaTtypa
Hupkynsinus v 3aBUXPEHHOCTh 7140 KoncnekTsl ekuuid,
B Teuenue
6/3 Pemenue 3anay CEMHMHApOB,
cemecTpa
Koncnekr JaTepaTypa
Ocmnsun atMocdepbl 7140 KoncnekTsl neknui,
B Teuenue
6/3 Pemmenue 3amau CEMHUHApOB,
cemecTpa
Koncnekr JuTepaTtypa
[TnaneTapHbIif MOTPAHUYHBIN CION 6/40 KoncnekTs! nekiuii,
B Teuenue
6/3 Pewenue 3anau CEMHUHapOB,
cemecTpa
Koncnekr JaTepaTypa
O01muii 00beM caMOCTOATENbHON PadOThI O IMCHHUILIHHE (Yac) 41/186




4.3 Conepxanue y4eOHOIro MaTepuaJia

1. BBenenue

OcCHOBHBIE 3JIEMEHTB MareMaThyeckod ¢Gu3uku st paboTel ¢ KypcoM. Cucrtemsl
TPEXMEPHBIX POCTPAHCTBEHHBIX KOOPANHAT, BpeMs. DyHKIIMOHAIBHbBIE 3aBUCUMOCTH KOOPJAUHAT U
BpPEMEHH, PACCTOSHUE, CKOPOCTh U yckopenue. [IponsBoanas, npasuia nuddepeHupoBanus, psit
Teiinopa. JuddepeHunanbuple ypaBHEHHs, IpaBUiIa HHTEIPUPOBAHUSA, I'PaHUYHBIC YCIOBUS.
OcHoBbl BekTOpHOTO aHanu3a. Cuna, 3akoHbsl HetoToHa. ATMOC(hepHbIii KOHTHHYYM. Du3nueckue
pa3sMEpHOCTH M €IMHUIIBI U3MepeHus mapamerpoB atMochepsl. dyHnameHTanbHble cuiibl. Cuia
IPaJMEHTa JAaBJICHUs, CWJIA INPUTSKCHHs, CWIA TpPEHUsA. Buaumele CWwibl B HEUHEPLUAIbHOU
cucreMe koopauHat. LleHTpoOekHas cuila M LIEHTpOCTpeMUTEeNbHOE yckopeHue. Cuia TsKecTu.
Cuna Kopuonmca u s>pdext kpuusHbl. VHepuumanphbsie kojeOaHus. CTpykTypa CTaTHYECKOH
atMocepsl. ['mapocraTuueckoe ypaBHeHHE. JlaBieHume Kak BepTHUKalbHas KOOpJIUHATA.
O06006ménnas BepTuKkaibHas koopauHata. Kuaematuka. Konrenmust MaciTabHOTO aHamu3a.

2. OcHOBHBIE 32KOHBI COXPAHEHUS

Ilonnas mnpou3BoaHAs IOJNEBOM XapakTepucTuku. IlonmHas npou3BOAHAs BEKTOpPA BO
Bpallarolleicss cucremMe KoopauHaT. BekropHas ¢opma ypaBHEHHs JBM)KEHHS BO3AyXa BO
BpAIAIOIIEHCs CHCTEME KOOPIMHAT. 3aliCh YPAaBHEHHUH TBM)KCHUS B CPEPUUCCKUX KOOPIUHATAX.
MacmtaGHbplii = aHanuM3  ypaBHEHUM — JBWKeHUs.  ['eoctpoduueckoe  npuOimKeHue U
reoctpopuyeckuii  Berep. IlpuOmmkEHHBIE MPOrHOCTHYECKHE YpaBHEHUs 4uciao Poccou.
I'mapocratuueckoe npuOiIMKeHHE. YpaBHEHUE HeNpepblBHOCTH. BeiBog B DilnepoBbIx
KOOp/AMHATax, BBIBOA B JlarpamxkeBbIXx KoopAawHaTax. MacmTaOHBI aHAIM3 ypaBHEHUS
HENpPEepbIBHOCTH. Y PaBHEHUE TEPMOAMHAMUYECKOH 3Hepruu. TepMoanHamMuKa cyXoil aTMocdepsl.
[TorennmansHast Temmeparypa. Apnuabatuueckuii rpaaumeHT. (CraTudeckas YCTOHYHMBOCTE.
MacmTaOHblii aHalU3 ypaBHEHHs] TepMOAMHaMU4YecKoi sHeprum. I[Ipubmmxenue byccunecka.
TepmoaunamMuka BiIaXKHOW  aTMocdepbl. OKBHBAJICHTHAas MNOTEHIMANbHAas — TeMIepaTypa.
IIceBnoanuabaruyeckuii rpagueHT. Y cJIOBHAs HEYCTOHYNBOCTb.

3. DjieMeHTApHbIEe IPMMEHEHUsI OCHOBHbIX YPaBHEeHHUIl

OcCHOBHBIE YypaBHEHUS B H300apUUECKUX KOOpAMHATAaX: YpaBHEHHE TOPU3OHTAIBHOIO
JIBIKEHUs;  YPaBHEHHME  HENPEPBIBHOCTH;  YPAaBHEHHE  TEPMOJAMHAMUYECKOH  DHEPIUU.
COanancupoBanHbli  mOTOK.  EcrecTBeHHble  KoopauMHaThl.  ['eocTpoduueckuii  MOTOK.
WNueprmaneupii norok. Iuknoctpoduyeckuii mortok. [IpubmmkeHue TrpaauMeHTHOTO BETpA.
Tpaexktopun u mnotoku. TepmanbHblii Berep. baporpomHas u  OapokiaMHHas —aTMmocdepa.
BeprukanbHoe nBmxkenue. Kunemarnueckuit meroa, Anuabatuueckuit wmeton. TeHIeHUUS
IIOBEPXHOCTHOI'O JaBJICHUS.

4. Hupkyasuusi U 3aBUXPEHHOCTH

Teopema 0 HUPKYISAIUU U 3aBUXPEHHOCTh. 3aBUXPEHHOCTh B €CTECTBEHHBIX KOOPAMHATAX.
VYpaBHeHne 3aBuxpeHHOCTH. [IpencrtaBieHue B JeKapTOBBIX KoopauHartax. IlpeacraBienue B
n300apHUeCKUX KOOpAMHATax. MacmTaOHbIi aHaIn3 ypaBHEHHs 3aBUXpEeHHOCTHU. [loTeHnuanbHas
3aBUXPEHHOCTb. YPABHEHUS MEJIKOH BOJBI. baporporiHOoe ypaBHEHHME IOTEHIMAIBHOMN
3aBUXPEHHOCTU. baporponHoe ypaBHeHue 3aBUXpEeHHOCTH. [loTeHnManbHas 3aBUXPEHHOCTH
Oprenst B W303HTPONMYECKUX KOOpAMHATaX. YPAaBHEHHs [BW)KEHHS B H303HTPOINMYECKHUX
KOOpAMHATAaX. YpPaBHEHHE IOTCHLUAJIBHOW 3aBUXPEHHOCTH. MHTErpanbHble OrpaHUYEHUs Ha
M309HTPONMNYECKYIO 3aBUXPEHHOCTD.

5. Ocumiissuuu atmocgepsl

Jluneiinas teopust Bo3myieHui. Meton Bo3mymenuit. CBoiictBa BoiH. [IpeoOGpasoBanue
®Dypse. ucnepcus u rpynmnosasi ckopocTb. CBONCTBA IBYMEPHBIX U TPEXMEPHBIX BOJH. IIpocTeie
THUIIBI BOJH. AKYCTUYECKHE BOJIHBI, 3BYK. BOJIHBI Ha MenkoBoAbe. BOIHBI TsKeCTH (IJIaBy4ecTH).
BHyTpeHHue BoJIHBI TsDKecTH (TU1aBydecTH). UucTble BHYTpEHHHME BOJHBI TsKeCTH. JIMHENHbIE
BOJIHBl Bpalaromencss crpatuuuupoBaHHoi arMocdepsl. UucTble HMHEPLUOHHBIE KOJIEOaHHUS.
WueprmansHo-rpaBUTalMOHHBIE BOJHEL. [loacTpoiika reocrpoduyeckoro 6ananca. Bomnsr Poccou.
CBoOoansie 6apoTpomHbie BOHBI PoccOu. BeiHyknenHbie Tonorpaduieckue BoHbI Poccou.
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SHEprusl.

6. IlnaneTapHBIi NOTPAHMYHBIH CJIOH
AtmochepHas TypOylneHTHOCTh. Ycpennenue Peiinonbiaca. TypOyneHTHass KHHETHYECKas

YpaBHeHust

JIBIDKECHUSA

IUIAHETapHOTO

IIOI'PaHUYHOTO

CJ1041.

[Tepememanublit

norpaHuyHbId cnoil. [loTokoBo-rpagueHTHOE onucaHue. ['unoresa qauHHbI nepeMermnBanus. Cioi
Okmana. [ToBepxHocTHbIe cioil. MoauduuupoBanHbli ciioif JkMaHna. BropudyHas mupKysus.

1V.3.1. IlepeyeHb CeMUHAPCKHUX, MPAKTHYECKUX 3AHATHI U J1a00PATOPHBIX PadoT

(ouHas1/3a04Hast)
Ne n/m Ne paznena u Temsl HanmenoBanmne ceMHUHAPOB, Tpynoemkocts OueHouHbIe ‘DOpMMpyeMHe*
JWCIMIUTHHEL (MOXYNs) | IIPAKTUYECKHX u (gac.) cpencTBa (I;Zh;iiifggg
71a00paTOPHEIX padboT Beero | U3 Hux
YacoB [[IPaKTHYECKas
IOATrOTOBKaA
1 2 3 4 5 6 7
1 BBenenue Penienue 3amau 12/1 Koncnexr | [IK-2
I/II-IKHR23
2 OcHoBHbIe 3aKkoHHI | Pemienue 3amau 12/1 Koncnexr | IK-2
COXpaHEHUs NAK 23
3 DneMeHTapHbIe Pewenue 3anau 12/1 Kouncnekr | ITK-2
[PUMEHEHHUS K23
OCHOBHBIX
YpaBHEHUI
4 Lupkynsiims u | Perenue 3anau 10/1 Koncnekr | ITK-2
3aBUXPEHHOCTh NAK 23
5 OcCcHMUISIUHA Pemenue 3amau 9/2 Koncnexkr | IIK-2
aTMocdepsl NIK, 23
6 [InanerapHsIii Pemenue 3anau 9/2 Koncnexr | ITK-2
MOrpaHUYHBIH K23
cIoun

4.3.2. Ilepeyenr Tem (BONPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE H3y4YCHHE
CTYJA€HTAMM B PaMKax camocTosiTejibHoii padotsl (CPC)

n/n Tema 3anaHue dopmupyemast NaK
KOMITETCHITHS
1 Bsenenue WueprinansHbie KoeOaHUs InK-2 UK 23
2 Bsenenue Kunemaruka InK-2 UK 23
3 OCHOBHBIE 3aKOHBI | 3aMUCh YpPAaBHEHUM [IBHXKCHHS B IK-2 UK 23
COXpaHEHUs chepruIecCKUX KOOpIMHATAX
4 OcHOBHBIC 3aKOHBI | BBIBOJ YpaBHEHUSA IIK-2 NIK ;23
COXpaHEHUs HETIPEPBIBHOCTH B JlarpaH:keBbIX
KOOpAUHATAaX. MacirraOHEbIH
aHaIu3 ypaBHEHUS
HEMPEPBIBHOCTH.
5 DeMeHTapHbIC TpaekTopun 1 MOTOKH. K-2 NAK ;23
MPUMEHEHUS OCHOBHBIX
ypaBHEHUU
6 DleMeHTapHbIe Tenpenums ITOBEPXHOCTHOIO IIK-2 MK ;23
MIPUMEHEHUSI OCHOBHBIX | JaBJICHUSI.
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YpaBHEHUNU

7 Hupkynsus u | MHTerpanbHple OrpaHUYeHMs] Ha IK-2 UK 2.3
3aBUXPEHHOCTh M303HTPOIHYECKYIO

3aBUXPEHHOCTD.

8 Ocuuninsanun AKYyCTUUYECKHE BOJIHBI, 3BYK. nK-2 UK 23
aTMochepsl

9 [InanerapHbIit Bropuunas nupkynanms. K-2 NAK 23
IIOTPAHUYHBIN CJION

4.4. MeTonnuyeckne yKa3aHusl 10 OPraHU3alUA CAMOCTOSITeIbHON PadoThl CTYIEHTOB

Meroanuueckue yKa3aHMs II0 OpraHU3alMM CaMOCTOSITENBHOW paboThl, € MOAPOOHBIM
ONHMCAaHUEM KaXJ0ro 3aJaHus, IpejacTaBieHHoro B Ttabmuue 4.3.2, pasmewmensl B OUOC mno
COOTBETCTBYIOLIEH NUCHUIUIMHE «/{HHAMHUECKass METEOPOIIOT .

Yemuwuii onpoc: llenbio yctHOro coOeceoBaHHS SBISIOTCS 00O0OIIEHHE M 3aKpeIjeHHE
M3YYEHHOI'0 TEOPETUYECKOro MaTepHaja JaHHOro Kypca. Ilpu moarotoBke cienyer BHUMATEIbHO
U3Y4YUTh BONPOCHl JJIi MOJAIOTOBKH, MCIOJIb30BaTh JICKUMOHHBIA MaTepuall, Mpe3eHTaluu
npenojaBaTens W ydeOHyro nuTeparypy. s Gosiee riyOOKoro HoCTHXKEHUs Kypca U Ooiee
OCHOBATEJIbHOM MOATOTOBKM PEKOMEHAYETCSI MO3HAKOMUTBHCS C YKA3aHHOM B JaHHOW Iporpamme
JIONOJTHUTENBHON JUTepaTypoil. I'0TOBACH K YCTHOMY OIpOCY, CTYACHT AOJKEH, BHUMATEIbHO
IIPOYECTh CBOM KOHCIIEKT JIEKLIUHU 110 U3Y4aeMOW TeME U PEKOMEHIyeMyto auteparypy. Ilpu stom
BaXHO HAY4YMTHCS BBLAEATH B paccMaTpuBaeMoil mpobiaemMe caMoe IJIaBHOE M COCPEOTauuBaTh Ha
HEM OCHOBHOE€ BHHMMaHHWE @pU MOAroToBke. OTBET Ha KaXIbplii BONPOC JOJKEH OBITh
JI0Ka3aTeIbHBIM U apryMEHTHUPOBAHHBIM, CTYJIEHTY HY’KHO YMETh OTCTauBaTh CBOIO TOUKY 3PEHHUS.
g 3TOrO CleayeT HMCHOJb30BaTh JIOKYMEHTHI, MOHOTpaHUuUecKylo, y4eOHYI0 U CIPaBOYHYIO
JUTEPATYpYy.

Paboma c numepamypoii (no020mo6ka RNUCbMEHHBIX OMEENO06): CTYIEHTY CIENyeT
U3Y4YUTHh CIIMCOK OCHOBHOM M JONOJIHUTENBHOM JIUTEPATyphl, YKa3aHHBI B Iporpamme
aucuuIuinHel. M3ydas marepuan mo y4eOHUKY, CleqyeT NEepeXOJuTh K CIEeNYIOIIEMY BONPOCY
TOJIBKO TIOCJIE IMPAaBUIBHOIO YSACHEHHs MNpEAbIIYLIEro, OMUChIBas Ha Oymare BCe BBIKIAIKH U
BBIUUCIIEHUSI (B TOM YHUCJIE Te, KOTOpble B y4yeOHMKE OIMYILIEHbl WM Ha JIEKUUU JaHbl JJIs
CaMOCTOATENLHOTO BBIBOJA). [Ipu odopmileHMH THUCHMEHHOTO OTBETa Ha BOIMPOC HEOOXOAMMO
IIPOAYMBIBAaTh KAXKIO€ MPEMJIOKEHUE, CTPEMUTbCA K €MKOCTH npemioxkeHus. llomp3ysace
CIPaBOYHBIMU U3JaHUSIMH, BHIICHUTH 3HAUEHUS TEPMUHOB, TIOHATHH.

Joxknao u npezenmayua: CaMoCTOSTENbHYIO pabOTy HaJl TEMOH JOKJaa ClIeAyeT HayaTh ¢
M3Y4EHHUs IUTepaTyphl. B mouckax quTeparypsl MO 3a/1aHHOM TeMaTHKe HEOOXO0AUMO 0OpaTUTHCS K
OUONMOTEYHBIM  KaTajoraM, CIpPaBOYHMKAM, TEMaTHUYECKUM aHHOTHPOBAHHBIM  yKa3aTeJsiM
JUTEepaTyphl, MEPUOIUYECKUM U3JaHUSAM (Ta3eTaM M JKypHajam), S3JEKTPOHHBIM KaTaloram,
Wntepuery. IlpennmoureHue crneayeT OTAaBaTh JMTEpaType, OMYOJMKOBAHHONH B TedyeHHE
nocneaHux S net kak B Poccun, Tak u 3a pydexom. OcyiiecTBUB 0TOOp HEOOX0IMMOM TUTEPaTypHI,
CTY/IGHTYy HEOOXOAMMO COCTaBHThb pabouuil IUIaH AOKJIana. B COOTBETCTBUM C COCTAaBICHHBIM
IUTAHOM IIPOM3BOJUTCS paclpe/esieHne MaTepuaia 1o paszaenam jaokiaaa. HeoOxonumo otmedars
OCHOBHBIE, TPEACTABIAIONINE HAUOONBIINNA HHTEpEC TOJOXKEHUS H3Yy4aeMOro HMCTOYHUKA.
W3noxxeHne Tekcra JOKJIaja JOJDKHO OBITh YETKHM, apryMeHTHpOBaHHBIM. M3ywas nurtepartypy,
CTY/IEHT JOJDKEH I0Ka3aTh BCE MHOTooOpaszue TOYEK 3peHHs, a B ciyyae BblOOpa Kakou-1ubo
OJIHOM M3 HUX apryMEHTHPOBAHO OOOCHOBAaTh CBOIO MO3MIMIO. [IpOJOIKUTENFHOCTD JOKIAAa HE
6onee 15-20 muHyT. s moNydyeHHs TOJOXKHUTEIbHOM OLIGHKM HalMyhe KOMIIBIOTEPHOM
npe3eHTaluu o0s3arenbHo. J[Is TOArOTOBKM KOMITBIOTEPHOM TMpE3eHTAllMM HCMOJIb3yeTCs
cnenranu3upoBanHas nporpamma PowerPoint, Canva. [lpe3eHTamnmsi mpeamonaraet codeTaHUe
nH(pOpMaUK Pa3TUYHBIX THIOB: Tpaduueckux Hu300pakKeHUi, aHUMAIMU U BUICO(PArMEeHTOB.
I'paduueckas uHpopmanus pHUCYHKH, GpoTorpaduu, AUarpaMMbl IPU3BaAHbI JOTOIHUTH TEKCTOBYIO
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nH(pOpMaIIUI0 WU TIepeaTh ee B Ooyee HarmsaaHOM Buze. JKemarenbHo n30eraTh B MPE3CHTAUN
PUCYHKOB, HE HECYIIUX CMBICIOBOM Harpy3ku. Bce cnaiiipl mpe3eHTanuu JOJDKHBI OBbITh
BBIIEPKAHBI B OJIHOM
crune. [Ipezenmayus OONAHCHA COOEPIHCAMb MUHUMYM MEKCMA.

Acce: Lenb 3cce COCTOUT B Pa3BUTHH HABBIKOB CAMOCTOSITEIIBHOTO TBOPUYECKOTO MBIITUICHUS
Y TIMCBMEHHOT'O U3JI0KEHHUsI COOCTBEHHBIX MBICIICH. Dcce JOIDKHO COJIEPKaTh: YETKOE U3JI0KCHUE
CyTHu IIOCTaBICHHOU HpO6JICMBI, BKJIKOYAaTh CaMOCTOSATCIIBHO HpOBeHeHHBIﬁ aHaJIn3 HpO6HeMbI C
WCIIOJIb30BAHUEM KOHIICTIIIUH U aHAJUTUYCCKOTO MHCTPYMEHTApHs, PACCMaTPUBAEMOI0 B paMKax
JTUCIUILTAHBI, BBIBOJIBI, 00OOIIAIOIINE aBTOPCKYIO TIO3UIIMIO IO IMOCTaBICHHON npobieme. O6beM
paboThI TOJHDKEH COCTABIIATH HE 00siee S5 CTpaHMUII.

Peghepam: Brpibop Ttembl pedepara ompenensiercs CTYIEHTOM CaMOCTOATENBHO B
COOTBETCTBHM C IEpPEYHEM TeM, TMpeaiaraeMbix mpenonaBateneM. CTpykrypa pedepar momkHa
BKJIFOYaTh: BBCACHHUC, OCHOBHYIO YaCTb, 3aK/IIIOYCHHUC W CIHCOK JIUTCPATYPhI. BBGZ[CHI/IC JOJIZKHO
BKJIIOYATh B ce0s KpaTKoe 000CHOBaHHE aKTyaJbHOCTH TeMbl pedepara. B 310l yacTi He0OX0aMMO
TAK¥KXC IIOKa3aThb, MO4YCMY IIaHHBIﬁ BOIIPOC MOXKET NPCACTABIIATH Hay‘-lHLIfI HHTCPCC U KaKOC MOKET
UMETh TMpakTuieckoe 3HaueHue. CTyIeHT MOJKEeH BBIICIUTH IeNb U 3a7aud, KOTOphIe TpedyeTcs
pemuTs s peanu3anuu nenu. OCHOBHas 4acTh pedepara COAepKUT MaTepuall, KOTOPBIH 0TOOpaH
IUIE  paccMOTpeHuss mpoOsieMbl. HeoOxoauMo oOpaTUTh BHHMaHWE Ha OOOCHOBAHHOCTh
pacripeniesieHusi Marepuaina Ha naparpadsl, yMeHue (OpMYIHpPOBATh WX HA3BaHUE, COOIIOJCHHE
JoruKu wm3nokeHus. OcHOBHask 4acTh pedepara, Kpome COAep)KaHUs, BHIOPAHHOTO M3 Pa3HBIX
HAay4YHBIX HWCTOYHHMKOB, TaAKXC JOOJKHA BKJIIOYATH B cebg coOCTBEHHOE MHEHUE aBTOpa U
CaMOCTOSITENILHO ~ C(hOPMYJUPOBAHHBIC BBIBOJIBI, OIMPAIOIIMECS Ha MPUBEACHHBIC (AKTHL
3akirovueHne — 9acTh pedepara, B KOTOpOoil (opMyIUpYIOTCS BBIBOABI O Maparpadam, odparmaercs
BHUMaHHE Ha BBINOJHEHNE MOCTABICHHBIX BO BBEJICHUU 33/1a4 U IeNU. 3aKII0UYEHUE JI0JDKHO OBITh
YETKUM, KPATKHM, BBITCKAIONIMM U3 OCHOBHOU yactu. O0bweM pedepara — 15-20 crpanu.

V. YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
JUCHOUIIJIMHBI (MOAYJIS)
a) mepeYeHb JUTepaTypbl
OcHoBHas:

1. Jlunmamuka atMocdepsl: yueb. I8 CTyA., O0Oyd. IO HampaBl. IOATOT.
"T'unpomereoponorua” u crneu. "Mereoponorusa" u "Meteoposorus creu. HazHadenus" / B. B.
Knémun [u ap.]; pen.: C. C. CyBopoB, B. B. Knémun; BoenHo-kocmMuueckas akaia. um. A. O.
Mosxkaiickoro. - CII6.: Hayka, 2013. - 421 c. (30 7k3.)

2. lunamuueckas mereoposorus: yueonuk / H. A. Kanunun. - 2-e usa., ucnp. - [lepms : Kh.
u3a-Bo, 2009. - 255 c. (15 »x3.).

3. Jlunamuueckasi MeTeoposiorust [ DneKTpoHHbIN pecypce]: yuel.-meron. komrmieke / H. K.
bapamikosa, 1. B. Kyxesckas; Tomckuii roc. yH-T, IH-T nuctaHi. oOpa3oBaHUs. - DIIEKTPOH.
TekcToBbIe naH. - Tomck: Uzn-Bo TT'Y, 2007. - 1 ai1. onT. auck (CD-ROM).

4. lunamudeckast Mmeteoposorusi: yue6. nocooue / B. K. Apryunnues; Upkyrckuii roc. yH-
T. - Upkytck: U3n-so UT'Y, 2009. - 164 c. (56 3k3.).

JlonmosiHUTEIbHAS:

1. Kypc o6mieit mereoponorun. @usuka armochepst./ JI.: I'mapomereonsnat, 1984. 752 c.
(34 7x3.).

2. Ilpaktukym mo kypey "Jlnnamudeckas mereopoinorus’: yued. mocodue / 1. FO. Menkas ;
Jlenunrpanckuit runpomet. un-T. - JI.: U3a-so JIIIU, 1980. - 88 c. (1 7k3.).

3. BBenenwe B JMHaMUYecKyr MeTreopoioruto: yueb. mocodme / H.M. Ceprees, B.K.
Apryunnues; Upkyrckuii roc. yH-T uM. A. A. XXnanosa. - Upkyrck: [0. u.], 1974. - 215 c. (4 3x3.).

4. 3agaunuk no auHamuyeckod wmereopoyoruu / JI. C. T'awaun [u gap.]; pen. . JL
JlatixTman. - JI.: T'unpomereonsnaar, 1957. - 181 c. - 6.85 p. (1 7k3.).

5. 3amayHuK MO JAMHAMHYECKOW METeopoJoruH: y4eO. mocobue s By30B IO CIEIl.
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"Meteoponorus" / A. C. I'aBpunos [u ap.]. - JI. : I'mapomereounsnat, 1984. - 165 c. : un. ; 22 cwm. -
ABT. ykazansl Ha o6opoTe TuT. J. - 0.80 p. YK 551.511.3(076.1) (1 5k3.).

6. BekropHbIi aHaNM3 M Hayajga TEH30PHOTO HcuucieHus. Y4yeOHukK. / bopucenko
Anexkcannp MBanosuy, TapanoB Mean EBrenbeBuu. M3nar. Beicmas mkoma. M. 1966. 248 c. (5
9K3.).

0) 0a3bl TaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE U MOUCKOBbIE CUCTEMBI
http://www.meteorf.gov.ru/product/info/

https://yandex.ru/

https://rusneb.ru/

https://elibrary.ru/

https://www.ventusky.com/

Cnucox pecypcos ¢ KiumamudecKumu U 2U0po102udeckumMu OaHHbIMU NO CIAHYUAM

1. ExenneBHble naHHBbIE HA 223 METCOPOJIOTHYECKUX CTAHIUAX HA TEPPUTOPUHU OBIBIIETO
CCCP - Temneparypa BO3[yXa, OCaJK{, CHEKHBIH MOKPOB (OTIENHHO) - C MOMEHTAa OCHOBaHUS
craniui o 31.12.2006, Mmectamu ¢ iepepbIBaMy Ha BOMHBI U T.J., CaMbIi JUIMHHBINA psn - Tapty (c
1785 rona).

2. MerteoueHTp - JaHHBIE IO BCeM JeilcTByromuM MeTreoctaHiusaM ObiBuiero CCCP (6onee
350), 8 usmepenuit B neHb, B ocHOBHOM ¢ 2001 roma, ecth MpoOeibl B JAHHBIX 10 ONPEACIICHHBIM
MTYHKTaM.

3. I'MC MeteousmepeHusi OHJIAlH - JaHHbIE IO OCHOBHBIM HAacCEJIEHHBbIM NyHKTaM Poccuu u
CHI' or BHUUI'MU-MI/, 223 nyHkTa, BKIOYas UCTOpUUeckue qaHHble HaunHasg ¢ 1900 r., nmo
HEKOTOPBIM ITYHKTaM.

AR A

4. http://meteo.infospace.ru/win/wcarch/html/r_sel_admin.sht?country=176 3193 nyHkTa wu
1341 mereoctanuuu Poccuu. Haunnas ¢ 1998 r.

S. [Toroga u Knumar - 200 ropogos Poccun u CHI', nannsie ¢ 2001 .

6. BHUUI'MU-MIIJ - Becepoccuiickuii Hay4YHO-UCCIIEI0BATENbCKAUM UHCTUTYT THIPOMETEO-

posormueckoid HHGOPMAIMH - MUPOBOM LEHTP MaHHBIX. CHucTeMa 0OCITYyKMBAaHUS THIPOMETEOPO-
noruveckoi nuadopmanueii (CliWare), 223 crannuit no 6. CCCP. Cyrounsie nannsie ¢ 1880 (B 3a-
BUCHUMOCTH OT cTaHuuu) no 2006 nmo TemmepaType U OcajkaM, TEKYIIHe U aOCOJIOTHBIE IKCTpe-
MaJIbHbIE 3HAYEHMsI TeMIIEpaTypbl Bo3ayxa ¢ 2008 r.

7. TuTempo.net - nannsle no 2469 nynkram ObiBiiero CCCP lanHble e)XeHEBHBIE.
Mundomanz - nanubie Synop mo craHuusM, Kaxisie 3 gaca, ¢ 2005 roja.
8. GHCND - Cetp exemHEBHBIX HCTOpHYECKHX HaOmomeHui 3a ximmaroMm (Daily Global

Historical Climatology Network) onrcanue, nannsie. 7364 crannuii mo Mupy, okoiio 1100 mo P®.
9. NCDC/GSOD - Global Surface Summary of the Day - GSOD (FTP), mo Poccuu oxosio
3200 cranuuit. CyTo4yHbIE JJAaHHBIE IO TEMIIEpAType, OCaaKaM, BIAXHOCTH U JIp. APXUB 110 rojam,
HoMmepa ctaHuuii BMO-mHble. ExxeTHeBHBIE 3aMepbl TEMIEPATYPBI, BIAKHOCTh, OCAJKU, BETEP U
ap. o 9000 cranmusam mupa ¢ 1929 r. Global Surface Summary of Day Data (SYNOP).

10.  GISS Surface Temperature Analysis - Temmeparypa.

11.  metoffice.gov.uk - exxemecsiunasi Temmeparypa Bo3ayxa. [ obanbpHas cetb cranimid (kapra
CTaHIIHA).

12.  WMO Regional Basic Climatological Network (RBCN) u Global Climate Observing Sys-
tem (GCOS) Surface Network.

13. European Climate Assessment & Dataset (ECA&D)

14.  http://eca.knmi.nl/dailydata/index.php

15. http://sur-base.ru/meteo-base/ - mereoposorudeckas 6asa, COAEPKHUT UHPOPMAITUIO 110 TOY-
TH 5 ThIcsiuaM MeteocTaHit Poccun, nagopmanus kak CHulloBckast, Tak U U3 CIPaBOYHUKOB 110
knumaty CCCP.

16.  http://hydrolare.ru/home.php - xaTamor myHKTOB FHAPOJIOTHYECKON CETH
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https://yandex.ru/
https://rusneb.ru/
https://www.ventusky.com/
http://meteo.ru/data
http://meteo.ru/data
http://weather.meteocenter.net/ussr_fact.htm
http://thermo.karelia.ru/weather/w_history.php
http://meteo.infospace.ru/win/wcarch/html/r_sel_admin.sht?country=176
http://www.pogodaiklimat.ru/monitors.php?id=russia
http://cliware.meteo.ru/meteo/index.html
http://www.tutiempo.net/en/Climate/Russia/RU.html
http://www.mundomanz.com/home/home?l=1
http://www.ncdc.noaa.gov/oa/climate/ghcn-daily/
ftp://ftp.ncdc.noaa.gov/pub/data/ghcn/daily
ftp://ftp.ncdc.noaa.gov/pub/data/ghcn/daily/ghcnd-stations.txt
http://www.ncdc.noaa.gov/
ftp://ftp.ncdc.noaa.gov/pub/data/gsod/
http://data.giss.nasa.gov/gistemp/station_data/
http://www.metoffice.gov.uk/climatechange/science/monitoring/subsets.html
http://www.metoffice.gov.uk/climatechange/science/monitoring/locations.GIF
http://www.metoffice.gov.uk/climatechange/science/monitoring/locations.GIF
http://eca.knmi.nl/dailydata/index.php
https://www.geodigital.ru/jump_to?eu=sur-base.ru%2Fmeteo-base%2F
http://hydrolare.ru/home.php

17.  http://sur-base.ru/water-base/ - ruaponorudeckas 6a3a, co3aHHas Ha OCHOBE JJAHHBIX TOCY-
JIapCTBEHHOTO BOAHOIO KaJacTpa, OTKOPPEKTUPOBAHHBIX M YTOUYHEHHBIX; 100aBJI€HbI OJIOKHU C JaH-
HBIMH THIPOJIOTHYECKOM H3YU4ECHHOCTH, JaHHBIE U3 OTX, 10 MAKCUMAJIbHOMY CTOKY, MAKCHMAJIbHBIM
YPOBHSAM, BOJOXPAHH/IMIIAM, 3aTOPHO-3aKOPHEIM SBJICHHUSIM.

18.  http://sur-base.ru/geonames/ - xaranor reorpaduuecKix Ha3BaHUIA

19. https://hydrobase.ru - Bce Buabl HabIIOAATEIBHBIX OApPa3ACIeHUit Pocruapomera u BeIoM-
CTBEHHBIX CTPYKTYp Ha 0OmIei KapTe (METEOCTaHIIMH, METEOMOCThI, 00CEPBATOPHH, THIPOIOCTHI,
nojpaszeiaenus Pocruapomer u ap.)

VI. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHbI
MoAayJist)
6.1. YuyeOHo-s12a00paTOpHOE 000pyA0BaHKE:
JIEKIIMOHHBIE 3aHATHS MPOXOAAT B ayauTOpuu Ha 30 MOCATOUYHBIX MECT C MYJIbTUMEIUHHBIM
o0opynoBaHUEM U Y4eOHOI MeOebo.
[lpakTuyeckue 3aHATHSA, TPEOYIOUIME WCIOJBb30BaHNE TEPCOHANBHBIX KOMIBIOTEPOB
MPOXO/IAT B KOMITBIOTEPHOM KJlacce Ha 14 mocaoYHbIX MECT.
6.2. IlporpamMHoe oOecnieyeHue:
JInst 9MCIIEHHOTO peIIeH s 33/1a4 M BU3YAJIM3aly MOJyYeHHBIX pemeHuid nucnonbzyercs [10
C OTKPBITHIM MCXOTHBIM Ko0M Anaconda — uHTeprperaTop si3bika python ¢ Habopom OHOTHOTEK
11 00pa0OTKY ¥ BU3YaJIU3allMU IaHHBIX, pelieHus 1udGepeHInaIbHBIX YPaBHEHHIHA.

6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:
VYueOHblli MaTepuan IMOJAETCsl C WCMOJB30BAHUEM COBPEMEHHBIX CPEJCTB BU3YaIM3allUd C
MPUMEHEHHEM MYJIbTUMETMIHOTO 000PY/I0BaHMSI.

[TepcoHanbHBIE KOMITBIOTEPHI IS BBITOJHEHUS MPAKTUYECKUX M CAMOCTOATEIEHBIX Pa0OT.
[To xaxmoii TeMe IUCHUIUITMHBI MOJATOTOBJICHBI KOHCIEKTHI JIEKIWH, pa3MEUICHHBIE B
oTkpbITOM goctyne B OMOC.

Vil. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

[IpenogaBanue  OUCHMIUIMHBI ~ BEAETCS €  NPUMEHEHHEM  CJEIYIOIIMX  BHUJOB
00pa3oBaTeNbHBIX TEXHOJIOTUI:

NudopManuoHHble TEXHOJOTHMH: 3aHATUS  CONPOBOXKIAIOTCA  MYJIbTUMEIUWHBIMU
IIPE3EHTALMSMM, PELICHUE 3a7ja4 COMPOBOKIACTCS YUNCIEHHBIM MOJEINPOBAHUEM U BU3yaIu3aluen
MOJIYYEHHBIX pe3yiabTaToB Ipu nomoiu cpeacts 110 Anaconda.

IIpoekTHasi TEXHOJIOTHSI: OpraHM3allUs CaMOCTOSTENBHOW pPabOThl CTYAEHTOB, KOTJa
oOyueHue MPOUCXOJUT B Mpolecce AESTeNbHOCTH, HAIPaBICHHON Ha pa3pelieHre MNpoOeMbl,
BO3HUKIIIEH B X0J1€ CAMOCTOSTEILHON pabOThI HaJl TeMaMU U3 Tabauis! 4.3.2.

I[IpobjeMHOe  o0yuyeHue: CTUMYJIHPOBAHME  CTYJEHTOB K  CaMOCTOSITEIILHOMY
npuobperennto  3HaHW w3  MarepuaioB 1. V. YUYEBHO-METOAMWYECKOE WU
NH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJYJIS), HeoOXOauMBIX It
pelIeHrs KOHKPEeTHOU MPOoOIeMBI.

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

OOyyeHue Ha OCHOBe ONBITA: AaKTUBM3ALUs I103HABATEIBHOW JEATEIBHOCTH CTYAEHTA
MIPOBOMTCS 3a CYET aCCOIMAIMH U COOCTBEHHOTO OMBITA.

OOy4yeHHe KPHUTHYECKOMY MBIILICHHIO: IIOCTPOCHUE 3aHATHS [0 ONPEACICHHOMY
QITOPUTMY — IIOCIIEAOBATEIbHO, B COOTBETCTBHMM C TpeMsi (a3aMu: BBI30OB, OCMBICIEHHE U
peduekcus. Llenp nanHOW 00pa3zoBaTeIbHOM TEXHOJIOTMH — Pa3BUTHE MBICIUTEIBHBIX HABBIKOB
oOyuaromuxcsi, HeOOXOJUMBIX HE TOJbKO NMPHU U3YyYEHHH Y4E€OHBIX MPEAMETOB, HO U B OOBIYHOI
KHU3HH, U B TPO(PECCHOHATBHON JAeATeNbHOCTH (YMEHHE NPUHUMATh B3BEICHHBIC PEIICHUS,
pabortarh ¢ nHpOpMaLUEH U ap.).
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https://www.geodigital.ru/jump_to?eu=sur-base.ru%2Fwater-base%2F
https://www.geodigital.ru/jump_to?eu=sur-base.ru%2Fgeonames%2F
https://www.geodigital.ru/jump_to?eu=hydrobase.ru&protocol=https

CraHunoHHOe oOy4YeHHWe: OpraHu3anus  LEJICHANpaBICHHOM W IUIAHOMEPHOM
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB Ha 3aHATUM B MUHU-TPYIIaxX B 1elsAx Oosiee 3¢pGeKTHBHOTO
YCBOGHHS MPOXOAMMOTO MaTepualia, KOrja Kak[aas Tpymma BhIOMPAeT CBOIO 00pa3oBaTeIbHYIO
TPAeKTOPHIO, M CTYICHTHI CaMU OLICHUBAIOT CBOIO PaboTy.

VIIl. OHEHOYHBIE MATEPHAJIBI I TEKYHIEI'O KOHTPOJIA U

MMPOMEXYTOYHOM ATTECTALIUHA

8.1 Ouenounnie matepuannsl (OM):

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

OL;@HO‘{Hble mamepuailbl meKyuieco KORmpoJis

Tema unu paszuen
UCIAILINHBI

TToka3zarens

Kpurepnii
OLICHUBAHUS

dopmupyemblie
KOMIETEHIINH U
MHIUKATOPBI

BBenenue

O0magaer HEOOXOIUMBIM
MaTeMaTH4YeCKUM alapaToM.
3HaeT KOHIEMNIHI0 aTMOC(HEPHOTo
KOHTHHYyMa, (PU3NIECKHe
Pa3MEpHOCTH U €AUHULIBI
W3MEpEeHHs TTapaMeTPOB
atMocdepsbl. 3HaeT
(byHIaMEHTaIbHBIE CHITBI
JeiicTByromue B atMmocdepe.
[Tonumaer popmupoBanue
CTPYKTYpPBI CTaTUYECKOU
aTMocQepbl Ha OCHOBE
THJIPOCTAaTUYECKOTO YPaBHEHUSI.
[ToHrMaeT KOHIIENIUIO
MaciTabHOro aHaln3a.

Pemmn  3amaunm
JIOMAaIITHET O
3aJIaHus,
OTBETHI
KOHTPOJIbHbIE
BOIIPOCHI.

3HacCT
Ha

IK-2
I’IIIKHKZ,g

OCHOBHBIE
COXpaHEHUSA

3aKOHBI

HNmeet noHATHE O MOJTHOM.
3anuchIBaeT U MOSICHSIET
KOMITOHCHTHI YPABHCHHUS
JBUKEHHSI BO3/1yXa BO
Bparmaromieics chepuaeckon
cucreme koopauHat. [lomydaer
reocTpodruyecKoe MpUOTUKEHNE
METOJIOM MacIITabHOTO aHaJIK3a.
[TonydaeT ypaBHEHUE
HEMPEPBIBHOCTH, U IPOBOUT €T0
MacITaOHBIA aHaK3. 3HAeT
ypaBHEHUS TEPMOANHAMHUKHU
cyxoi aTMocdepsl, MOHITHE
MOTEHIIUATHLHOU TEMIIEPATyphI U
aanabaTHIecKoro rpagnueHTa.
3HaeT MOHSATHE YCTONYUBOCTH
aTMocdepsl U yCIIOBUS €€
HapyueHus. [Tonnmaer
TEPMOJAMHAMHKY aTMOC(]epHI ¢

Pemmun  3amaunm
JIOMAIITHETO
3a7aHus,
OTBETHI
KOHTpOJ’IBHBIe
BOIIPOCHI.

3HaACT
Ha

MK-2
AJKnxk; 3
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Tema nim pazaen
JUACIATIIIMHBI

TToka3zarens

Kpurepunit
OLICHUBaHUA

dopmupyembie
KOMIICTCHIIUU 1
HHUKATOPBI

BOJ/ISIHBIM I1aPOM.

DnemMeHTapHbIe
IPUMEHEHHUS OCHOBHBIX
ypaBHEHU U

Crnioco0eH 3anucarb OCHOBHbIE
yYpaBHEHHUS B U300apUUYECKUX
KoopauHarax. M mokasatb
MIPEUMYIIIECTBA UCIIOJIb30BAHUS
reonoreHnuana. Iloaumaer
€CTECTBEHHbIE KOOPJAUHATHI, U
CIOCOOCH 3anucaTh ypaBHECHHE
JIBUKEHUSI B €CTECTBEHHBIX
koopauHatax. Kmaccudunupyer
pa3IUYHbIE BUJIbI
cOaaHCUPOBAHHOTO ITOTOKA IIPU
TIOMOIIY IEHCTBYIOIIHUX CHIL.
YMmeeT paboTaTh C TEpMaJIbHBIM
BeTpoM. [lonnmaer paznuumne
MEXy 0apOTpPOITHON U
OapOKJIMHHON aTMOCHEPOI.

Pemmun  3agaum
JIOMAaIIHET 0
3aJaHus, 3HaeT
OTBETHI Ha
KOHTPOJIbHBIE
BOIIPOCHI.

K-2
I/II[KHKZQ,

Hupkynsuust 51
3aBUXPEHHOCTD

Jla€t onpeneneHne LUPKYISIUN
U 3aBUXPEHHOCTH, TIOHUMAET
TEOPEMY O HUPKYJISALIHUH. 3HACT
YPaBHEHUE 3aBUXPEHHOCTH.
3HaeT onpeeneHne
MIOTEHIIMAJIbHON 3aBUXPEHHOCTH,
HCIIOJIB3YET YPAaBHEHHS MEJIKOU
Bozbl. [loHnMaeT nuHaMuKy
BUXpsI DpTens B
N309HTPONNYECKHUX
KOOpJMHATaXx.

Pemmun  3amaunm
JIOMAaIIHET 0
3aJaHusd, 3HaeT
OTBETHI Ha
KOHTpOJ'II)HBIG
BOIIPOCHI.

K-2
N/AKnk; 3

OcunuIAnun
aTMochepsl

[Tonydaer pemieHus: ypaBHEHHS
JBUKCHHSI MAITHAKA B
NpUOIMKEHNH clTabbIxX
BO3MYIIIEHUN. 3HACT MOHATHE
BOJIH U CBOICTBA BOJIH.
TlonnMaeT KOHIIEIIINIO
npeodpazoBanus Oypwe u
BOJTHOBBIX MTAKETOB, BKJIFOYAS
JMCTIEPCHUIO U TPYIIIOBYIO
CKOpPOCTb. 3HaeT PU3NKy
aKkyctuueckux BoiH. [lonumaer
yCIoBHsT 00pa30BaHUS U
JTUHAMUKY BOJIH TSKECTH
(nnaByuectn). [lonumaer
(U3HUKYy HHEPIHATBHO-
TPaBUTAIMOHHBIX BOJIH.
CriocobeH 00bSICHUTh
BO3HUKHOBEHHUE U JHHAMUKY
BOJIH PocchOu.

Pemun  3amaum
JIOMAIITHET O
3aJaHus, 3HaeT
OTBETHI Ha
KOHTPOJIbHBIE
BOIIPOCHI.

K-2
I/IHKHKzg

IInanerapHbIit

Pemmun  3amaum

IK-2
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Tema nim pazaen [Tokazarenn Kpurepunit dopmupyembie

JHACIUATLINHEL OLICHUBAHHS KOMIICTCHITUN U
WHIUKATOPBI
MOTPAHUYHBIN CIIOM JIOMAIIHETO NIAKnk; 3
3aJaHus, 3HAeT
OTBETHI Ha
KOHTPOJIbHbBIE
BOITPOCHI.

HepequL KOHTPOJIBHBIX BOIIPOCOB U BOIIPOCOB K 3K3aMEHY

1.

Hw

o o

10.

11.
12.

13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.

24.
25.

CucreMbl TpEXMEPHBIX MPOCTPAHCTBEHHBIX KOOpAMHAT, BpeMs. @OyHKIHMOHAJIbHbIE
3aBHCHUMOCTH KOOPJMHAT U BPEMEHH, PAacCTOSHUE, CKOPOCTb U YCKOPEHHUE.

[TpousBonnas, mpaBmina guddepenupoanus, psag Teinmopa. Hduddepenunansubie
YPaBHEHHs, IPABUJIA UHTETPUPOBAHUS, TPAHUYHBIE YCIOBHS.

OcHoBblI BekTOpHOTO aHanu3a. Cuna, 3akoHsl HproToHa.

ATMoc¢epHbIit KOHTHHYYM. Du3nyeckre pasMepHOCTH M €JMHULIBI U3MEPEHUS TapaMeTPOB
aTMochepsl.

®yHnameHTanpHble cuiibl. Cuia rpagueHTa JaBiIcHMs, Cuila NPUTSHDKEHUS, CHJIa TPEHUS.
Buaumbie cuibl B HEMHEpIUAIbHOM cuctemMe koopauHat. LlenTpoOexHnas cuia u
LEHTpOCTpeMuUTeNbHOE yckopenue. Cuna tsxectu. Cuita Kopuonuca.

I'mppocTaTudyeckoe ypaBHEHHE YpPAaBHEHHE COCTOSHMS MACAIBHOIO Tra3a W CTPYKTypa
CTaTU4ecKoi arMocdepsl.

['eonorenuuman. CBsi3b rpaJueHTa JABJICHUS W TpaJMeHTa TeoNoTEeHIMaNa, JAaBlIeHue Kak
BEPTUKAJIbHASL KOOpAUHATA.

[TostHast mpon3BOgHAS MOJIEBON XapaKTEPUCTUKH. ATBEKIIHS.

[TonHast mpon3BOAHAs BEKTOpa BO Bpallarollelcs cucreMe KoopauHar. BekropHas dopma
YPaBHEHUS JBUKECHHS BO3AyXa BO BPAIIAIOIIEHCS CUCTEME KOOPAUHAT.

3anuch ypaBHEHHUH JBMKEHUS B cpepruecKuX KOOpANHATAX.

Macmrabuplii  aHanu3 ypaBHeHMM JBukeHus. [‘eocTtpoduueckoe mnpubIMKeHHE U
reoctpoduueckuii Berep. [IpubnmkEéHHbIe IPOrHOCTHYECKUE YpaBHEHUS uuciio PoccOu.
['unpocraTnyeckoe NpuOIMKEHUE.

VYpaBHeHNE HENpPepbIBHOCTH. BbIBOA B DWUIEpOBBIX KOOpAMHATAaX, BBIBOJ B JlarpaHkeBBIX
KOOpJHMHATAX.

MacutaGHbli aHaIU3 ypaBHEHUS HEMIPEPHIBHOCTH.

YpaBHEHHE TEPMOJMHAMHYECKON dHepruu. TersoBas U MexaHudeckas >Heprus. Cessb ¢
TeONOTEHIIUAIIOM.

[ToreHunanbHas Temneparypa. Anuabatudeckuil rpagueHt. CtaTuueckas yCTOMYHMBOCTD.
MacutaOHbIi aHATTN3 YpaBHEHUS TEPMOAMHAMUYECKON SHEPTUH.

TepMoanHaMuKka BIaKHOM arMmocdepbl. DKBUBAJICHTHAas IOTEHIMANbHAS TeMIepaTypa.
[IceBnoannabaTuyeckuii rpaivieHT.

OcHoBHbIE YypaBHEHMsSI B M300apHUECKUX KOOpJAUHATAaX: YpaBHEHHE TOPU30HTAIBHOTO
JBUKEHHUS; Y paBHEHUE HEIIPEPBIBHOCTH; Y PABHEHUE TEPMOJUHAMUYECKON YHEPTUH.
COanancupoBaHHbli TOTOK. EcrecTBeHHble KoopauHaThel. [‘eocTpoduyeckuii MOTOK.
WNueprmaneubiii notok. Luknocrpoduueckuii morok. [Ipubiamkenne rpaiueHTHOTO BETpa.
TpaekTopuu U MOTOKHU.

TepmasbHbIN BETEP.

BeprukanbHoe 1BUKEHUE.

Teopema 0 HUPKYIALUU U 3aBUXPEHHOCTD.

3aBUXpPEHHOCTh B €CTECTBEHHBIX  KOOpAMHATaX.  YpaBHEHHE  3aBUXPEHHOCTH.
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[IpencraBieHne B 1€KapTOBBIX KOOPIMHATAX.

26. I[IpeacraBnenue 3aBUXPEHHOCTH B HM300apUUYECKUX KOOpAMHATax. MacmTaOHbIM aHamu3
yYpaBHEHHS 3aBUXPEHHOCTH.

27. IloTeHnuanpHas 3aBUXPEHHOCTb. YpaBHEHHUS MeJKoil Bojabl. bapoTrpomHoe ypaBHEHHe
NOTEHIMAJIBLHOMN 3aBUXPEHHOCTH. bapoTponHoe ypaBHEHHE 3aBUXPEHHOCTH.

28. IloTeHnuanpHas 3aBUXPEHHOCTh JPTeNsd B U309HTPONMUYECKHX KOOpJAMHATaX. YpaBHEHUS
JBIDKEHUS B M309HTPOITMYECKUX KOOPMHATAX.

29. YpaBHEeHHUE MOTEHINAIBHOM 3aBUXPEHHOCTH.

30. JIuneiinas Teopus Bo3mylueHuil. Metox Bo3mymiennid. CBOWCTBa BOJH.

31. IlpeobpazoBanue Dypoe. Jlucnepcus u rpynmnoBasi CKOPOCTb.

32. CBolicTBa IBYMEPHBIX U TPEXMEPHBIX BOJIH.

33. AKycTUYECKHE BOJIHBI, 3BYK.

34. BoHbI Ha METTKOBO/IbE.

35. BonHbI TsKeCTH (TJ1aBYYECTH).

36. JInHeliHbIe BOJHBI BpAIIAIOMICHCS CTPaTH(GUIIMPOBAHHON aTMOC(HEpHI.

37. nepuuanbHO-TpaBUTAIIMOHHBIE BOJHBI.

38. CBoboaHBIE OapoTporHbie BOJIHBI PoccOmu.

39. Beinyxennble Tonorpaduueckue BoiHb Poccon.

40. Atmoctepnas TypOyneHTHOCTb. Ycpennenue PeitHonbiaca. TypOyneHTHass KMHETHUYECKas
SHEprusl.

41. YpaBHEHUs ABM)KEHUS IUIAHETAPHOI'O MOrpaHUYHOro ciios. [lepemenianHblil MOrpaHUYHbIN
CJIOH.

42. TToToKOBO-TpaiMeHTHOE OnKcaHue. [ umoresa ATMHHBI TepeMEIINBAHUS.

43. Cnoii Dxmana. [ToBepxHOocTHBIE cioii. MoauuupoBaHHbIi coil DkMaHa.

Cnucoxk 3ama4y Uil pelleHMs HAa CEMHHApax, MJIsi CaMOCTOSITeIbHOH padoTbl M Ha
IK3aMeHe

1. BBIUMCINTE cHIy AeHCTBYIONIYIO Ha TElo Maccoil M ABMKyIIeecs co ckopocThio U(t) =
uy + at
2. OmnpenenuTts CKOPOCTh Tella Maccoil Muepes BpeMs trocie Hayasia JIeHCTBHUS Ha HETro CHJIBI

F = FoeatI[J'ISI Cllydasi HM3HAuaJbHO IOKOSIIETrocsl Tela W JUid ciy4as, Korja Tello HMEINo
HavyaabHYIO0 CKOPOCTh Ug.

3. Beruuciuts yron mexay Bektopamu A = 30 + 6j + 2ku B = 51 + 2j + 1k

4, Janbt Bexktopa A = ai, B = bju C = ci + bjnokasars,uto A X C = A X B

5. IIpenebperast UPOTHBIM U3MEHEHHEM pajinyca 3eMIIM, BBIYUCIUTE YTOJ MEX1Yy BEKTOpaMH
NeHCTBYIOIIEH CUIIbI TSDKECTH U CUJION TsKECTH Oe3 yuéTa BpallleHus 3eMi Kak QyHKIUIO HIHPOTHI
Ha NIOBEpXHOCTU. YeMy paBHO MaKCUMaJIbHOE 3HAUEHUE 3TOTO yriia?

6. JBa mapuka nuamerpoM 4 cM pasMmelieHbl Ha paccrosHur 100 M Apyr or apyra Ha
TOPU30HTAJIBHOW IUIOCKOCTH Haxonsuieiicss oxomo 43¢ CII. Illapuku TOJNKalOT BO BCTPEUYHOM
HaIpaBJI€HUM TakK, 4T00 OHU JABUTAJINCh C PaBHBIMU CKOPOCTSAMHU IO TUIOCKOCTH 0e3 TpeHus. C Kakoii
CKOPOCTBIO OHHM JIOJDKHBI JBHUIaTbCs, YTOOBI HE CTOJIKHYTBHCS JPYr C JPYTrOM BCIEICTBUE CHIIBI
Kopuomuca?

7. [Tokaxkute, uTo oOAHOpomHas arMmocdepa (MIIOTHOCTb HE 3aBHCUT OT BBICOTHI) HMEET
KOHEYHYIO BBICOTY, KOTOpas 3aBUCUT TOJIbKO OT TEMIIepaTypbl Ha HWXXHEW rpaHuie. Berunciaurthb
BBICOTY OJHOPOAHOM arMocdepsl ¢ Temmeparypoil mnoBepxHocTH 273K u pgaBneHueM Ha
noBepxHocTu 1000 rlla. (Mcmonb3yiiTe 3aKoH HM€albHOIO Ta3a W ypaBHEHHE T'MAPOCTATUYECKOTrO
Oananca)

8. Beruucnute TonmmuHy cnos Mexay ypoBHsmu gasienuss 1000 rlla u 500 rlla s
nocTtosiHHON Temneparypsl 273 K n 250 K.

0. [loka3ars, uTo B armocdepe C IMHEHHBIM TpamueHToM Temmeparypsl Y = dT/dz
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reonoTCHIUAIbHAsA BbICOTA YPOBHS JABJICHUS pGYIICTI

T,
Z(p) = =2 [1 _ (@
14 p
e Po Tonasnenne u remueparypa npu Z = 0, a g- yckopenue cBOGOIHOTO MajIeHUs.
10. BoruncnuTh U3MEHEHHEe TeMIleparypsbl 3a 3 4, KOTopoe OyIeT 3aperucTpupoBaHo IpudopaMu
Ha CBOOOJHOM YPaBHOBEIICHHOM a’pOCTare, CMEIIAIOMIEMCsl Ha CEBEPO-BOCTOK CO CKOpOCThIO 11
M/C, €CITM TOPU30HTANIBHBINA TPAaUEHT Temmeparypbl unciieHHo paBeH 2 °C Ha 100 kM u HampaBieH
Ha IOI, a IOBBILIEHUE TEMIEpPATypbl 3a IMOCJIEIHUE 3 U IO JAaHHBIM CTAHLMOHHBIX H3MEPEHUM
coctaBuiio 0.5 °C.
11. Bo3gymnas Macca TOAHHMMAeTcs €O CKOpPOCThIO 1 cm/c. BBIYHCINTH H3MEHEHHE ee
TeMIlepaTypsl 3a 3 4, eciu BepTHKaabHBIN rpaaueHT paBeH 0,5°C/100 M (Temmneparyp a ¢ BBICOTOU
yOBIBaeT), a Ha HEKOTOPOH (PUKCHPOBAHHOI BBHICOTE TEMIIeparypa 3a 3To Bpems Bo3pocia Ha 1 °C.
12. BoluncnuTh W3MEHEHHE TeMIepaTypbl Ha HEKOTOPOM (UKCUPOBAHHOM YpPOBHE, €CIU
BO3/yIIHAs Macca aauabaTHYecKu OIMyCKaeTCsl CO CKOPOCTBIO 2 CM/C, a BEPTHKAJIbHBIA TPaIUCHT
Temmeparypsl B armocdepe paser 0,6°C/100 m (Temneparypa ¢ BHICOTOM yOBIBaET).
13. Yacruua Bo3ayxa Haxoasascs B mokoe mokost Ha yposHe 800 rlla u HaunHaeT nogHUMATHCS
BepTukaibHOo 10 ypoBHS 500 rlla, coxpaHss mpu 3TOM NOCTOSHHOE IMpeBbIIIeHne Temmneparypsl 1° C
OTHOCHUTENIHO OKpyXkatouiei cpenpl. [Ipenmnonaras, uto cpenauss temneparypa ciost ot 800 no 500
rlla cocraBnser 260 K, BbluucnuTe SHEPruto, MPHOOPETEHHYIO 3a CYET  CUJIBI IJIABYYECTH.
[Ipenmnonaras, yTo BcsA npuoOpeTaeMas SHEprusi NEepPEeXOAUT B KMHETUYECKYIO SHEPTUI0 YacTHIIbI,
OTIpe/IeTTUTh KakoBa OyzeT e€ BepTukaabHas ckopocTh Ha 500 rlla.
14. [Tokazath, 4YTO B arMocepe ¢ TIOCTOSHHOW  IOTCHIMAJIBHOW  TeMIeparypoi
(cyxoanmabaTtndyecKuii TpaJiMeHT) TeONOTEHIMAIbHAS BBICOTA OIpeIesieTCsl Kak:

-R/c
Z(p) = Hy 1—(%0) ’

rneponasienve npu Z = 0, u Hy = Cp 0 / gnonnas reonoTeHIMANbHAS BBICOTA ATMOCHEPBL.

15. [TonyuuTs CBA3b MEXKIy TeMmIeparypod aanabaTHuecKd MOAHUMAIOIICHCS YacTUIIBI U
TEMIIEpaTypO OKPYKAIOIIEH Cpefbl, €CIU M3BECTHO, YTO TeMIleparypa Cpeibl JUHEHHO MaaaeT C

seicoroit: T(z) = Ty— yz.

16. Camorer, nersmuit ¢ Kypcom 60° (T.e. 60° kK BOCTOKY OT ceBepa) co ckopocthio 200 M / c,
CHOCHUTCSI BETPOM TaK, YTO JBHXKETCS OTHOCUTEIHHO 3eMJIM Ha BOCTOK (90 °) co ckopocThio 225 m/c.
Ecnu camoner JleTUT NpU MOCTOSHHOM [JaBJIEHHM, KaKoBa CKOPOCTh M3MEHEHMsI €ro BBICOTHI (B
MeTpax Ha KHWJIOMETP TOPU30HTAIBFHOTO PACCTOSIHHS) MPH YCIOBHH MOCTOSHHOTO TIOJS JaBJICHHS,

)—Ry/g

reocrpouueckoro Berpa u napamerp Kopuonuca f = 1074c1?
17. CkopocTh HabIIOIaEMOro BeTpa B HEKOTOPOH OONAaCTH OTKJIOHEHa HarpaBo mox yriom 30°
OTHOCHUTEIbHO M300ap (JIMHHUM MOCTOSHHOTO aaBiieHus). KakoBo yckopeHwue, neicTByroIee Ha 3TOT
BETep, €CJIM T'PAJUEHT IOJIs JaBlIEHUs] TaKoOB, YTO CKOPOCTh reoctpoduyeckoro Berpa = 20 m/c, a
obnacts pacronoxkena a mmpore ¢ f = 107%¢™1,
18. TopHamo Bpamaercst ¢ NOCTOSHHON YINIOBOM CKOPOCTBIO . IIokakuTe, 4TO MOBEPXHOCTHOE
JIaBJIEHUE B LIEHTPE TOPHAIO OIIPENENsIeTCs KaK:
-w?r¢

p(r) = poe 2RT
T P - TOBEPXHOCTHOE JABJIEHUE HA PACCTOSHUU Ty OT IIEHTPa, a 1 - Temreparypa (OCTOSHHAs).
Ecin temneparypa cocrasisger 288 K, a naBineHne M ckopocTh BeTpa Ha pacctosHuu 100 M ot
uenTpa pasHbl 1000 rlla u 100 m/c, COOTBETCTBEHHO, KAKOBO J1aBJIEHUE B LIEHTpE?
19. Paccunraiite reocTpoduiecKyro CKOpOCTh BeTpa (M/C) Ha H300apHUeCKOi MOBEPXHOCTH ISt
rpajavueHTa reonoreHnuanbHoi BbICOThI 100 M Ha 1000 KM M CpaBHUTE CO BCEMU BO3MO>KHBIMU
I'PaJUEHTHBIMU CKOPOCTSMHU BETpa ISl TOTO )K€ IPaJueHTa IeOoNOTEHIMAIBHOM BBICOTHI M pajuyca
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kpuBm3HbL + 500 km. ycrs f = 107 %¢7 1,

20. [IpeanonokuM, YTO BEpPTHKANBHBIA CTONO armocdepsl Ha 43° CII wu3HavaIbHO
n3zorepmudeckuii B quanazone BeicoT 900 - 500 rlla. ['eocTpoduueckuii BeTep Ha pa3HBIX BHICOTHBIX
ypoBHsX: 10xHBIHA, 10 M/c Ha 900 rlla, 3anagnasii 10 m/c Ha 700 rlla u 3anagaenii 20 m/c Ha 500 rlla.
Paccunrarps cpeqHue ropu3oHTalIbHbIE TpagueHThl Temneparypsl B ciosx 900-700 rlla u 700-500
r[la. Beruncnute cKkOpocTh U3MEHEHMS aJIBEKTUBHOM TeMIleparypsl B KaxJoM cioe. Kak monro stor
aJIBEKLIMOHHBIN TMAaTTepH JOJDKEH COXpaHAThCs, 4ToObl Mexay 600 m 800 rlla ycranoBmiack
BEJIMYMHA CYXOro aauadaruyeckoro rpaauveHta temmeparypsl (9.8 °C/kMm), B IPEANONOKEHUH, YTO
rpagueHt temneparypsl JuHeeH Mexay 900 u 500 rlla u yro tommmua ciost mexay 800 u 600 rlla
COCTaBJIAET 2,25 KM.

21.  Cpenmusis Temmeparypa B cioe Mexay 750 u 500 rila mpu f = 107*¢™! ymensmaercs »
BoctouHoM HampapieHud Ha 3° C Ha 100 km. Ecnu reoctpoduueckmii Berep Ha 750 rlla gyer c
FOT0-BOCTOKA CO CKOpOCThiO 20 M/C, KakoBa CKOPOCTh M HAIpaBJI€HUE reoCcTpOoPHUUECKOro BeTpa Ha
500 rITa? KaxoBa cpeansist TemneparypHas aapekuuu B ciioe mexay 750 u 500 rlla?

22. Hunuaapudeckuii crond Bozayxa paguycom 100 kv Ha 30° c.m1. pacmmpsieTcs B ABa pasa Io
CPaBHEHHUIO C MEpPBOHAYAJIbHBIM pajnycoM. Eciau BO3ayX M3HAYaIbHO MOKOUTCS, KAKOBAa CPEIHSIS
TaHTeHIIMATbHAS CKOPOCTH IO MEPUMETPY MOCIIE PacIIupeHUs ?

23. MeteocTaHIuM ~ pacHoiOXKEHbl B BEpIIMHAX  PaBHOCTOPOHHETO  IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA C KaTeTaMH 5 KM U THIIOTEHY30H JieKalleil Ha ceBepo-BocToK. Ha ceBepHOi cranmu
ayeT BeTep co ckopocTh 10 m/c ¢ asumyrom 60°, Ha rokHOUW 7 M/c ¢ azumyroMm 80°, Ha fOrO-
BocTOYHOH 12 M/c ¢ azumyToMm 105°. Haiitu 3aBUXPEHHOCTb.

24, KaxoBa uupkymsaius Ha Mowmaau B BUje KBaapara co ctopoHoil 1000 kM a1 BOCTOUHOTO
(T. e. gyrolIIero ¢ 3amnajia) BeTpa, KOTOPbI YMEHbBIIAETCS MO BEIMYMHE K CEBEPY CO CKOpocThio 10 M
/ ¢ Ha 500 km? KakoBa cpenHsisi OTHOCUTENIbHAS 3aBUXPEHHOCTD B KBajpare?

25. Bbruuciute ckOpocTh M3MEHEHMs LUPKYISLMKM BOKPYr KBajpara B IUIOCKOCTH (X, y) €
yriamu B Toukax (0, 0), (0, L), (L, L) u (L, 0), ecnmu Temneparypa yBeIUYMBAETCsI B BOCTOUHOM
HarnpasieHuH Ha ckopocTh 1 ° C Ha 200 kM, a J1aBlIeHUE YBEITMUUBACTCS K CEBEPY CO CKOPOCTHIO 1
rlla na 200 kM. [Tycts L = 1000 kM, a gaBnenue B Touke (0, 0) pasno 1000 rlla.

26. [{ukaoHNYECKUH BUXpPb HAXOAMTCA B LHUKIOCTPO(UYECKOM PABHOBECHM C MpoduieM

TaHTeHIMATBHON CKopocTH, 3anaHHbM BhipaxkenueMm V = Vo (r/15)", tne V) - cocrapnsiomas
TAHTEHIIMABHON CKOPOCTU HA PACCTOSHUM Ty OT HEHTPA BUXPS. BBIMMCINTE IUPKYIAIUIO BOKPYT
JIMHUY TOKA B pajidyce 7', 3aBUXPEHHOCTH B paguyce T u aasnenue B pamuyce 7. (Ilycts pg Gyner

JaBJICHHUEM B TOYKEC T‘O " IPCAIIO0JI0KNUM, YTO IIJIOTHOCTH HOCTOSIHH&)

27.  HaGmomaeTrcst nepuoauueckas obnayHas cTpykrypa. Ilepron NpoXoKIeHHs OTIENbHBIX
001aKoB 4yepe3 BhIOpaHHYIO TOUKy cocTapisieT 10 MUHYT, a aOCONIOTHAsI CKOPOCTh BETpa Ha YpPOBHE
IBIKeHHs 00:1akoB 50 M/c. UeMy paBHO pacCTOsIHUE MEXAY oOnakamu?

28. YacroTa BepTUKaJIbHON BUOpAalMM MOTOPHOM JIoAKHU cocTaBiseT 2 ['1, ckopocth 45 km/d.
Ecnu nonika ABMKETCS MEPIIEHAUKYIAPHO (PPOHTY BOJTHEHUS, KAKOBA JJIMHA BOJIHBI?
29. Ha ¢yr6o1pHOM Marye 3ByK cBHCTKa cyabu coctanisier v = 3000 I'u, ckopocts BeTpa V =

10 M/c, BeTep uMeeT ceBepo-3amnaaHoe HanpanieHue. Kakyio gyactoty Oyayt cibimare Ha CeBepHOU
u KOxHo# TpubyHax, ecnu Temrieparypa Bo3ayxa 1T =16 °C ?

30. [Toka3aTh, YTO COOCTBEHHBIH BEKTOp TPYIIOBOW CKOPOCTH B JBYMEPHBIX BHYTPEHHHUX
I'paBUTAlMOHHBIX BOJIHAX IMapalJICJICH JIMHUAM MOCTOSTHHOM (1)2131)1.

31. Toxaxwure, uto 11 n3orepmudeckoro asmkenns (DT /Dt = 0) ckopocTs akycTHUecKoit

BONHEI onpeensiercs BuipaxernueM (gH )1/ 2 e H = RT /g macmraGras BeicoTa.

32.  Jlns naMMHApHOTO MOTOKAa BO BpAIAIOUIEMCs IMJIMHAPHYECKOM COCYHIE, 3alloJIHEHHOM
BOJIOM (MoseKyinsipHasi KnHeMaruyeckas Bsi3kocTh v = 0,01 cm2 ¢ — 1), BeluMcauTe NIyOUHY CIIOS
DKMaHa U BpeMs 3aMeIUJICHHUs, €CITU MTyOHHa XKUIKOCTH cocTaBisieT 30 ¢M, a CKOPOCTh BpallCHHS
TaHKa cocrapisieT 10 060poToB B MUHYTY. Kakum pomkeH ObITh paanyc pe3epByapa, 4ToObI IIKaia
BpeMeHHU Bs3Kkor A dy3un 0T GOKOBBIX CTEHOK ObljIa COTIOCTaBUMAa CO BPEMEHEM 3aMe JICHUs?
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33.  Ilokaxure, 4TO BEpTHKAJIbHO HMHTETPHUPOBAHHBIA MAcCCONEPEHOC B BETPOBOM IPH3EMHOM
cioe okeaHa DKMaHa HampasieH Ha 90 ° BIpaBo OT HANPSHKEHUS NPH3EMHOTO BETPAa B CEBEPHOM
nonymapu. OOBSICHUTE 3TOT pe3ynbTar (U3NIECKH.

Texywuii KOHMpob 6 8ude NpogepKu omyema TO JOMAIIHEH WM CaMOCTOSTENbHOU padore,
[peJioJiaraeT ciaelyrole BapuaHThl OLICHUBAHUSA:

OtmeTka "OTIMYHO" CTaBUTCS, €CIINA CTYJEHT:

1) mpasunibHO permnit 100% 3agay;

2) caMOCTOSITENIBHO U3YyUUJI TEMY, BBIBEJ HY)KHbIE COOTHOLIEHMSI, COCTABHJI KOHCIIEKT;

3) conpoBOIMII MTOJIyYE€HHBIE PE3YJIbTAaThl AITOPUTMAMU U YHMCICHHBIMU JaHHbIMU (python);

4) Bu3yanu3upoBal pe3ynbTathl (python) u nan HeoOXOAMMBIEC TOSICHEHHS.

OtmMmeTka "XOopomIo" CTaBUTCS, €CJIM CTYACHT BBIOJIHUI TPEOOBaHUS K OIlEHKE "OTINYHO", HO:

1) nomycTun 6onee TPEX CyIIECTBEHHBIX OIIMOOK B BBIBOJIAX, pAacU&Tax MM MPOrPAMMHOM KOJIE;
2) He BbIBEJl COOTHOIIEHUS, HO TIOHSJI MOTYYEHHBIN pe3ynbTar;

OtMmeTka "yI0BIETBOPUTENHHO" CTABUTCSA, €CIH CTY/ICHT:

1) mpaBunbHO permn MmeHee 50% 3anay;

2) UMeeT KOHCIIEKT, HO HE IIOKA3bIBACT 3HAHUM B paMKaX CaMOCTOSTEIbHO U3YYEHHOMN TEMBI;

3) HE cONPOBOAMII HU OJIMH MOJTYYECHHBIN pe3ybTaT aiTOPUTMOM U YUCIEHHBIMU JaHHBIMU;

4) He cnenall BU3yalu3aluIo pe3yabTaTa HE MOKET AATh MTOJIHBIX NOSICHEHUH.

OtMeTKa "HEeynOBIETBOPUTENBHO" CTABUTCSA, €CIIU CTYIECHT:

1) He pemI HA OJHOM 3a/1a4u;

2) He UMeeT KOHCIIEKTa CaMOCTOSITENIbHO U3y4YEHHOU TEMBI.

Ilpumep sx3amenayuonno2o burema
9K3AMEHAIIMOHHbBIA BUJIET Ne 1
Jucnumiiuna  B1.B.02 «/Ilunamuyeckass MeTeopoIorus»
1. AtMmocdepHblii KOHTHHYYM. OU3NYECKUE Pa3MEPHOCTH U €IUHUIIBI N3MEPEHUS TTapaMeTpOB
aTMOoChepBhl.
2. 3aBUXPEHHOCTh B  €CTECTBEHHBIX  KOOpJMHATaX.  YpaBHEHHE  3aBUXPEHHOCTH.
[IpencraBieHue B 1eKapTOBBIX KOOpAUHATAX.
3. CkopocTs Ha0JII0/1aeMOT0 BeTpa B HEKOTOPOI 00JacTH OTKIIOHEHA HampaBo moj yriom 30°
OTHOCHUTEIIHO n300ap (JIMHUI MOCTOSITHHOTO AaBieHus1). KakoBo yckopeHue, NelcTByoIIee
Ha OTOT BETEp, €CJIM TPAJUEHT TOJIs JaBJICHHUS TaKOB, YTO CKOPOCTh T'€OCTPO(UUYECKOTO
Betpa = 20 M/c, a 06IacTh pacronoxkena ua mmpore ¢ f = 107*¢ 71,
Kputepun ounenku:
- OLICHKA «OTJIMYHO» BBICTABJISETCS CTYJEHTY, €CJIM JaHbl paBUJIbHBIE OTBETHI Ha 2 U3 2
BOIIPOCOB, PENIEHA 3a/1a4a;
- OLIEHKA «XOpOIIO» BBICTABJISAETCS CTYJICHTY, €CJIM JIaHbl HE TOUHBIE WJIM HE MOJHbIE OTBETHI
Ha 2 13 2 BONPOCOB WJIM 3aj7ja4a pelieHa He TOYHO;
- OLIEHKa «YJOBJIETBOPUTEIBHO» BBICTABISAETCA CTYACHTY, €CIU JaHbl MPABUIbHBIE OTBETHI
Ha 1 U3 2 BOonpocoB, WK TOJBKO pEIICHA 3a/a4a;
- OLICHKA «HEYJOBJIETBOPUTEIHHO» BBICTABIIAETCS CTYJEHTY, €CIIM OTBETHl Ha BOIPOCH B
OwieTe He JaHbl, U 3a/1a4a He peleHa.
Pa3paborumuk:

JIOLIEHT Kadeapsl METEOPOIIOTUN U HU3UKHU
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OKOJIO3EMHOI'0 KOCMUYECKOT'0 TPOCTPAHCTBA P.B. Bacunnes
(moamuck) (3aHMMaemasi 10JKHOCTD ) (vHUIMATBI, (haMUITHS)

[Iporpamma coctaBiaeHa B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC BO mo HampaBieHHIo
05.03.04 T'mmpomereoposorusi, HanpaBieHHOCTh (poduns) «MH(DOpPMAIMOHHBIE TEXHOJIOTHUU B

THIPOMETEOPOIIOT U
[Iporpamma paccMoTpeHa Ha 3aceaHHM KadeIpbl METEOPOJOTHH M (U3UKH OKOJIO3E€MHOIO

KOCMHUYECKOT0 IMPOCTPAHCTBA
«15» urons 2021 r. [Ipotokon Ne 7

3as. kadenpoii ~ 5~ U.B. Jlatbimesa

Hacmosawas npoepamma, He mooicem Ovimb 80cnpou3gedeHa HU 8 Kakou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopvl-paspabomuuxa npocpammol.
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