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l. Hesn 1 321244 AUCUUIIMHBI (MOAYJISA):

Henau: dopmupoBaHue MpencTaBieHu o (QU3MYECKUX 3aKOHAX, MPHPOAE CHI U
(bu3NYECKUX MEXaHU3MaX, MPUBOASIINX B ACHCTBHE aTMOCHEPHYIO HUPKYIISIHIO B TI00ATbHOM
1 JIOKaJbHOM MacIiradax.

3amaum: HayuuTh OOBACHATH (PU3MUYECKYIO OCHOBY YpPaBHEHUH MABM)KEHHUSI C TOUYKU
3pEHHsT CWJI W CHCTEM KOOpIWHAT, TNPHUMEHATh MAcCIITAOHBIA aHaIW3 IS BBISIBICHHS
JMHAMUYECKUX TPOLECCOB B COaJaHCUPOBAHHBIX IIOTOKAX; OIMCBHIBATH XapaKTEpUCTHUKU
cOaNaHCHUPOBAaHHBIX IOTOKOB; HCIOJNb30BAaTh YpPaBHEHUS JABIKEHHMS JUIl  OOBSCHEHUS
KBa3UTeoCTpOopuH, areocTpoGuu U CTPYKTYPBI U PACIPOCTPAHEHHI BOJH B aTMOC(hepe.

1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas pucuurmHa (Moayns) b1.B.02 «/luHaMudeckass METeOpOIOTHs» OTHOCHTCS
K 00513aTeNIbHON YaCTH MPOrPaMMBI.

2.2. Il w3ydeHHs NaHHOW y4eOHOW NUCHUIUIMHBI HEOOXOAMMBI 3HAHHS, yYMEHUS U
HaBBIKH, (POpMHUPYEMbI€ TPEIIECTBYIOMUMHU U CLHUUTLTHHAMU ©

b1.0.15 «®usuka»; b1.0.16.01 «AHnanuTHueckas TIeOMETpHsl U BbICIIAsg airedpay;
b1.0.16.02 «MaTemaTuuecKuii aHaJn3», b1.0.01 «MapopMaTKay; b1.0.24
«IIporpammupoBanue B ruapomereoposorun», b1.0.26 «®uznueckas METEOpPOIOTUsI».

2.3. Ilepedenp mocineAyomuUX y4eOHBIX NUCIHUIUIAH, JUISI KOTOPBIX HEOOXOAUMBI 3HAHUS,
yMEHUsT W HaBbIkH, (opMmupyeMble aaHHOW ydeOHOW aucrumauHou: b1.B.14 «Yucnennsie
METO/Ibl aHAJIM3a U IPOrHO3a MO OAbI».

Pa3genbl, BKIIOUEHHBIX B MPOrpamMMy AUCHMIUIMHBL «/[MHaAMuUuyeckass METeopOJorusy,
MpENCTaBIIeT COOOM BaXXHBIM ATAall €IUHOM CHCTEMBI IMOJATOTOBKHM OakKallaBpoOB MO MPOdHIIO
Merteoposiorus u3 HampaieHuss noarotoBku 05.03.04 «I'mapomereoposiorus». Y CIelHoe
OCBOEHHE MaTepuallia JaHHOM IHUCLUMIUIMHBI BO3MOKHO IIPU YCIOBHUM OBJIAJEHUS CTyAEHTaMHU
(hyHIaMEHTaTbHBIMUA 3HAaHUSAMHU B (DU3MKE, MaTEMaTHKE M TNPOrpaMMHpPOBaHUU. Duznyeckas
METeopoJorus (HaKTHUECKH SBISETCA BBEACHHEM B aucuuiuinHy. OObeauHEHWE 3HAHHUM
MOJYYEHHBIX B Kypcax «MaTeMaTH4ecKoro aHajin3ay, « AHAJTUTUYECKOM T€OMETPUU U BBICHICH
anreOpbl» C DJIEMEHTaMH BEKTOPHOTO aHaiM3a YUTaeMbIMH B pamKax «J{mHamMudeckoi
METEOPOJIOTUN», U OObEIUHEHHE 3HAHWA 00 OCHOBHBIX (PM3UYECKUX 3aKOHAX, MOJYYECHHBIX B
paMkax KypcoB «Dusukm» U «PU3NUECKOW METEOPOJIOTUU» ¢ METOJAMHU MX MAaTEMaTHYECKOr O
MOJICIMPOBAHUsI Ha OCHOBE penieHus AuddepeHnnanbHbIX YpaBHEHHH YHUTAEMBIMH B paMKax
«/lunamudeckoil MeTeoposoruu» MNpUBEAET K MOIYYEHHUIO HABBIKOB, HEOOXOIUMBIX IS
OCBOEHMS JUCUUIUIMHBI «YHCIEHHbIE METOJbl aHalu3a U MporHo3a mnoroabl». CBeneHus,
nonyueHnble B kKypcax «MHdpopmatuka» u «lIporpammupoBanue B THAPOMETEOPOIOTUN» OyAyT
HEOOXOAMMBI [UJII penieHus: 0a30BBIX MPAKTUYECKUX 3adad B Kypce «JluHamuueckoit
METEOpOJIOTUHN», ISl JalbHEUIIEro HKCHOJIb30BAHUS IOJIYYEHHBIX HABBIKOB B «UMCIEHHBIX
METOJIaX aHaJIu3a U MPOrHO3a MOrOAbI»

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCIHUIIJIIMHBI

[Iporecc ocBoeHUs TUCHMILIMHBI HalpaBieH Ha (JOPMUPOBAHUE JIEMEHTOB CIEIYIOIINX
komrereHuui B coorsercTBur ¢ ®I'OC BO n OIl BO no ganHHOMY HalpaBJIEHUIO MTOATOTOBKH
05.03.04 «['uapomMeTeopoIorusy»:



Ilepedyenn NiIaHUPyeMBbIX Pe3yIbTATOB 00y4eHHs 110 JUCHUILIMHE (MOY.110),
COOTHECEHHBIX ¢ MHAMKATOPAMH /10CTHKEHHUs KOMIIeTeHIU i

Komnerenuus HNuaukaropsl Pe3ynbTarnl 00yyeHnust
KOMIIETeHIUI

K-2 UK k23 3namo:
Crnioco6eH ncIob30BaTh IIpumensier 3HaHUd, | - TEOPETHUUECKHE OCHOBBI
3HaHUS, BBIOUPATH U MOIXOABl U METOAMYECKUH | 3aKOHOMEpPHOCTEH aTtMocdepHOit
MCIOJIb30BaTh METOMBI IPU | anmmapar s pelleHus | JUHAMUKH.
pEILLIEHNHU Hay4YHO- npOPUITBHBIX Hay4HO- | Ymembs:
MCCIIeI0BATENbCKHUX 33/1a4 B | MCCIIEIOBATENbCKUX 3a7]a4 | -  MCIOJB30BaTh  ypaBHEHMS

o0actu
THJIPOMETEOPOJIOTHI

ABWIKCHUS BO3YyXd, COXpPAaHCHHA
HUMITYJIbCa MACChbl U SHECPIUM JIA

CO3IaHus MPOCTBIX
MaTeMaTHYECKIX MO eIIeH
JUHAMHUKHU aTMOC(EpbI
Bnaoemo:

- MaTeMaTHYECKUM aIlllapaToM
MoOJIeIMpoBaHuss  atMochepHoi
JTAHAMHKH i 0a30BEIMH
HaBBIKAMH YHCIICHHOT' O
MOJenupoBaHusi  arMochepHoit

JuHaMUKH Tipu oMoty 11K,




V. COILEPKXAHUE U CTPYKTYPA JUCIHUIIIMHBI

O0beM JUCHMILIMHBI COCTABJIAET 8 3a4eTHBIX eIuHuL, 288 yacos,
®opma NPpoMeKYTOYHOM aTTeCTANMMU: 3a4€T, IK3aMEH

4.1 Conep:kaHue AMCHUIVIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM, ¢ YKa3aHHEM BHIAO0B Y4YeOHBIX 3aHATHH U
OTBEJIEHHOI0 HA HUX KOJUYeCTBA aKaJleMUYEeCKUX YacoB (OUHAasi/3a04Hast)

Buzs! yae6HOI paboTHl,
BKJIFOUYAsi CAMOCTOSITEIIbHYIO PaOoTy
§ = 00y4JaroIXcsl, MPAKTHYECKYIO MOATOTOBKY H
g B TPYZOEMKOCTH
= (B yacax) ®opMBbI TEKYIIErO
8 | 28 KOHTPOJISI
& ] S 0
No 5 g s 2 - yCIIEBaEMOCTH;
i Paznen nucuuImHbl/ TEMbI % o e g KoutaxTHast pabota 3 dopma 5
O S | T = HPero/aBaTess ¢ 00yJaroIIMHCS 2 IIPOMEXYTOTHOU
as) § S e aTTecTaluu
% § (no cemecmpam)
S CemuHapckue § g
/npakTrueckue 5 '8
Jlekmuu /naGopatopsie Koncynpranun O S
3aHSATUA
46/ .
1 Benenue 5/3 15 12/1 12/1 22/13 | YcrHblit ompoc
2 OCHOBHBIE 3aKOHBI COXPaHEHHS 5/3 4i65/ 12/1 12/1 22/13 | YcrHBIi ompoc
3 9neMeHTaPHLIe MPUMEHEHHS OCHOBHBIX | o 42/ 10/1 10/1 22115 | Vet ompoc
YPaBHEHMI 17
4 L{upKy SIS ¥ 3aBUXPEHHOCTD 6/3 ?12/ 10/1 10/1 17/13 | YcTHbIi omipoc
5 Ocumasiiue aTMoCchepsI 6/3 3157/ 9/2 9/2 17/13 | YcTHbIi omipoc




5 Bunbl yaeOHol paboTHI,
§ 2 BKJIFOYasi CAMOCTOSATEILHYIO paboTy
2 ?{ 00y4aroumxcs, IPAKTHYECKYIO OATOTOBKY U DopMBI TEKYIIEro
2 e TPYAO0EMKOCTh KOHTPOJISI
Ne 2 g | &g (B uacax) YCIIEBAEMOCTH;
o /;[ Paznen nucuuniavHbl/ TeMbl g Z E 8 ) dopma
S 5 | g % § IPOMEKYTOYHOM
R 2 e KonrakTHas paboTa S = & aTTecTanuu
e MperoaaBaTelis ¢ 00yJaroMMHCS = % L§ (no cemecmpam)
a O B &
=
6 [T1aHeTapHbIi TOrPAaHUYHBIN CIIOMH 6/3 3;%/ 9/2 9/2 18/14 | YcTHbI# ompoc
KCP 11/2
KouncyabTamun 9/0
Konrpouan 26/9
288/ | 242/
Hroro yacos 108 | 97 62/8 62/8 66/81




4.2 IlnaH BHeayIMTOPHON CAMOCTOATEIbHOM PadoThl 00YYAIIUXCS N0 JUCHUIINHE (0YHASA/3204HAsA)

CamocrosiTenbHas paboTa 00yJaronmxcst VuebHo-
METOIMYECKOE
Cemectp/ OueHnoyHoe .
B HaszBanue paznena, Tembl B —— Cpoku | TpynoemkocTb CDEICTRO obecrnieueHue
My UL CAMOCTOATCIBHON PAOOTBL| 6 ey (gac.) PeA CaMOCTOSITEIbHOU
paboThI
Bsenenue KoHCneKTHI JIEKIUH,
B teuenue
5/3 Pemenue 3amaq ceMECTDA 22/13 Koucnekt CEMHUHAapOB,
P JUTEpaTypa
OCHOBHBIE 3aKOHBI COXPaHEHUS KoHcnekTeI neKui,
B Teuenune
5/3 Pemenue 3agau 22/13 CEeMHUHApOB,
cemecTpa
Koucnekt JaTepaTypa
DOneMeHTapHble  NPUMEHEHHS]  OCHOBHBIX KoncrnekTsl neknui,
T B teuenue
5/3  |ypaBHeHwmi Perrenue 3agau ceMecTha 22/15 CEMHHApOB,
P Koncnekt JATEpPATYpa
[upkynsiuus 1 3aBUXPEHHOCTD KoHcrekTs! neknui,
B teuenue
6/3 Pemenue 3aqau 17/13 CEeMHUHApOB,
cemecTpa
KoHcniekT auTeparypa
Ocmmisauun atMmochepsl KoHcnekTsl nekumit,
B Teuenune
6/3 Permenue 3amau 17/13 CEMHUHApOB,
cemecTpa
KoHcnekt JUTEpaTypa
[TnaneTapHbIi TOrpaHUYHBINA CIIOU 18/14 KoHcrek Tl JeKIui,
B teuenue
6/3 Pemenue 3amaq CEMHUHAapOB,
cemecTpa
Koucnekt JATEpPATYpa
OO0umii 00beM CaMOCTOATETHHON PA0OTHI MO TUCHHIJINHE (YAac) 66/81




4.3 Conep:xkanue yueOHOro MaTepuaja

1. BBenenue

OCHOBHbBIE DJIEMEHTHl MaTeMaTH4yeckol @u3uku st paboThl ¢ KypcoM. CucTeMbl
TPEXMEPHBIX IPOCTPAHCTBEHHBIX KOOPAHHAT, BpeMs. D yHKIMOHAJIbHBIE 3aBUCUMOCTH KOOPIANHAT U
BPEMEHH, PACCTOSHHE, CKOPOCTh M ycKopeHue. [IpousBonnas, npaBuia 1uddepeHIupoBanHus, psii
Teiinopa. Juddepennumanbupie ypaBHEHUs, NpaBUiIa HWHTETPUPOBAHUS, TPAHUYHBIE YCIOBHSL.
OcHOBHI BeKTOpHOrO aHanu3a. Cuia, 3akoHbl HptoToHa. ATMOC(EpHBI KOHTUHYYM. DU3NYecKie
pa3MepHOCTH M €IMHHUIIBI U3MepeHHs mapaMeTpoB atMocdepsl. OyHaameHTanbHble cuibl. Cuina
IrpaJlu€HTa JAaBJICHUSA, CUJIAa TNPUTKEHUSA, CUJIAa TpeHHWs. Buaumele cHilbl B HEMHEPLUHAIBHON
cucreMe koopauHaT. LleHTpoOexHast cuiia U HEeHTPOCTpeMUTENbHOe ycKopeHue. Cuia TsKeCTH.
Cuna Kopmomuca u s¢ddexr xpuBuzabl. MuHepumansable Konebanus. CTpyKTypa CTaTH4YECKOW
atMocgepsl. I'mapocratnueckoe ypaBHeHHe. JlaBneHMe Kak BepTHKalbHas KOOpAUHATA.
O060061ménHas BepTUKanbHas KoopauHata. Kunematuka. KoHuenuusa macmtabHOro aHanmsa.

2. OCHOBHBIE 32AKOHBbI COXPAHEHU

[Tonnast mnpousBomHas NOJIEBOM XxapakTepucTuku. IlosHas mnpous3BomHAs BEKTOpa BO
Bpallaoleiics cucreMe KoopAuHAT. BekropHas ¢opMa ypaBHEHHUS [ABIMKEHHMsS BO3JyXa BO
BpalllaoLIeiicsl cucTeMe KOOpAUHAT. 3alich YpaBHEHUH NBUXKEHUS B CPEPUUECKHX KOOpAUHATAX.
MacwtaOHblif  aHanu3 ~ ypaBHeHMH — JBukeHus. ['eocTtpopuueckoe  mpubimkeHue U
reoctpopuueckuii Berep. IIpuOmxk€HHBIE NPOrHOCTHYECKME ypaBHEHUs uucio Poccou.
I'mapocratuyeckoe NpuOIMKEHHE. YpaBHEHHE HENpepbhIBHOCTH. BbiBog B DiepoBbIX
KOOpJMHATax, BbIBOJ B JlarpamkeBbIX KoopauHatax. MacmTaOHbli aHamu3 ypaBHEHHUs
HEIPEPBIBHOCTH. YPaBHEHUE TEPMOJMHAMHYECCKON 3HEpruu. TepMoIrHaMuKa CyXol aTMOCQEpBHI.
[lorennmanbHast Temmepatrypa. Apauabatuueckuid rpagueHT. CraThdeckas yCTOWYUBOCTD.
MacmtaOHblii aHanM3 ypaBHEHUS TepMoauHamudeckod sHepruu. IIpubmixenue byccunecka.
TepmonuHaMuka BiaxHOW aTMocdepbl. OKBHUBAJIEHTHas IOTEHIMAJbHAs  TeMIlepaTypa.
[IceBnoaanabatuueckuii rpaiueHT. Y cIOBHAs HEYCTOWYHUBOCTb.

3. D1eMeHTapHbIE¢ IPUMEHEHHUS OCHOBHBIX YPaBHEHHUI

OCHOBHBIE YypaBHEHMsI B M300apUUECKUX KOOpAMHATax: YpPaBHEHUE T'OPHU30HTAJIBHOIO
JBWXKEHUSA;  YpaBHEHHE  HENPEPBIBHOCTH;  YPAaBHEHHME  TEPMOJMHAMMYECKOHW  DHEPrUH.
COanancupoBaHHbli  moTok.  EcrecTBeHHBIE  KOOpAMHATBHL.  ['eocTpoduueckwii  MOTOK.
Nuepumanpapii  moTok. Lukmoctpoduueckunit motok. [lpubnrkeHwe TpagueHTHOTO BETpa.
Tpaektopun u motoku. TepmanbHbli Berep. baporpomnas wu OGapoximHHass armocdepa.
Beprukanbnoe nBwxkenue. Kunematmueckuit wmerton, Anuabatudeckuit wmeron. TenaeHius
IIOBEPXHOCTHOT'O 1aBJICHHUS.

4. llupkyasinus ¥ 3aBUXPEHHOCTDH

TeopeMa 0 LMPKYJSIIMM U 3aBUXPEHHOCTb. 3aBUXPEHHOCTb B €CTECTBEHHBIX KOOPAUHATAX.
VYpaBHeHue 3aBuxpeHHoctu. IIpencraBineHune B nexkapToBbIX KoopauHartax. lIpencrasiieHue B
n300apruecKuX KoopAMHaTax. MaciuTaOHbI aHaIU3 ypaBHEHUs 3aBUXpeHHOCTH. [loTeHnuanpHas
3aBUXPEHHOCTb. YPaBHEHUS MEIKOW BOJBI. baporponnHOe ypaBHEHHME NOTEHLIHAIBHOU
3aBUXPEHHOCTH. bapoTponHoe ypaBHEHHE 3aBUXPEHHOCTH. lloTeHIManbHAas 3aBUXPEHHOCTh
Oprens B M303HTPONMYECKUX KOOpAMHATAX. YPaBHEHHS JBM)KEHUS B H303HTPOINNYECKUX
KOOp/IMHATax. YpaBHEHUE IIOTEHLUAJIbHON 3aBUXPEHHOCTH. VIHTerpajibHble OrpaHUYEHHs Ha
M303HTPOINYECKYIO 3aBUXPEHHOCTD.

5. Ocunniassuum atMmocgepsl

Jluneitnast Teopus Bo3MyuieHHil. Meron Bo3mymieHuii. CBoiictBa BonH. [IpeoOpazoBanue
@ypsee. Jlucnepcus u rpynmnoBas ckopocTtb. CBOMCTBA ABYMEPHBIX U TPEXMEPHBIX BOJIH. [IpocThie
TUIBI BOJH. AKYCTHUECKHE BOJHBI, 3BYK. BONHBI Ha MenKoBOAbE. BOIHBI TskecTH (IJIaBy4YECTH).
Buyrpennue BonHbl TsbKecTH (IIaBydecTH). UMCThle BHYTpEHHUE BOJHBI TsbKecTd. JIuHelHble
BOJIHBI Bpamiaromielics crpaTuGuuupoBaHHON aTMochepsl. UncTble HHEPIUOHHBIE KONEOAaHMUS.
WueprmanbHO-TpaBUTAalIMOHHBIE BONHEIL. [loacTpoiika reoctpoduueckoro 6ananca. Bonusr PoccOu.
Coboansie 6apoTponHbie BoJHbI PoccOu. BeinyxaenHble Tonorpaduueckue BonHsl Poccou.
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SHEPrusl.

6. IlnaneTapHbIii NOrPAHUYHBINA CI0M
AtmocdepHas TypOylieHTHOCTb. YcpenHeHue PeliHonbaca. TypOyiieHTHass KMHETHYecKas

VYpaBHeHus

JABUXXCHUA

[JTaHETAPHOr0

IMOrpaHUYHOr 0

CJIO4.

[TepememanubIi

norpaHu4HseIi ciioi. IloTokoBo-rpaguenTHOE onucanue. I'nmoresa JIMHHEBI epememBanus. Ciioi
DxkmaHa. [ToBepxHOCTHBIC clloi. MoauUIIMpOBaHHBIN ClI0OM DkMaHa. BropudHas HUPKYISAIUL.

IV.3.1. [lepeyenb ceMUHAPCKUX, MPAKTUYECKUX 3aHATHII U J1a00PATOPHBIX padoT

(ouHas/3a04Hast)
Ne n/m Ne pa3pmena u TeMbl HanmenoBanue ceMuHapoB, TpynoemkocTh OnenovHbIe ¢’0pMﬂpyeMHe*
JMCLMILUIAHGL (MOZYII) | MPAKTHYECKHX u (gac.) cpescTBa (lzzl\gil;?;ig
T1a00paTOPHBIX PadOT Beero | s nux
YacoB |[IPpaKTH4YECKa.
IIOATrOTOBKA
1 2 3 4 5 6 7
1 Beenenue Pemrenue 3agau 12/1 Koncnekr | IK-2
I/II[KHKZ.3
2 OcHOBHBIC 3aKOHEI | Pemrenue 3agaq 12/1 Koncnekt | IIK-2
COXpaHEHUS NAK k2.3
3 DneMeHTapHbIe Pemenue 3anau 10/1 Koncnekr | ITK-2
MIPUMEH CHUS NK k2.3
OCHOBHBIX
YPaBHEHHI
4 Hupkyssus u | Pewenue 3anau 10/1 Koncnekr | IK-2
3aBUXPEHHOCTH NAK k2.3
5 Ocuunsinun Pemenue 3amau 9/2 Koncnexr | IK-2
atMocdepsl NK2.3
6 [1nanerapHbIit Pemenue 3anau 9/2 Koucnekr | IK-2
MOrPaHUYHBIN NAK k2.3
()
4.3.2. Ilepeyenb TeM (BONMPOCOB), BBLIHOCHMMbBIX HAa CaMOCTOSITeJbHOE M3y4YeHUe
CTY/IeHTaMH B paMKaX caMocTosiTeJbHOM padoTsl (CPC)
/1 Tema 3ajganue dopmupyemas NJAK
KOMITETEHIIH
1 BBeneuue WNHepumanbHbIe KOeOaHUS IK-2 UK ;23
2 BBenenue Kunematuka nK-2 NIK 23
3 OcCHOBHEIE 3aKOHBI | 3aMUCh YpaBHEHUW JABUKEHHUS B IK-2 UK 2.3
COXpaHEHUS cheprIecKuX KOOpAMHATAX
4 OcHOBHEIE 3aKOHBI | BrIBOI ypaBHEHUS IIK-2 UK 523
COXpaHEHUS HEeNpepbIBHOCTH B JlarpaHkeBbIX
KOOpAMHATaX. Macmtabubiit
aHaIu3 ypaBHEHUS
HETPEPHIBHOCTH.
5 DneMeHTapHbIC TpaekTopuu U MOTOKH. K-2 UK ;23
MPUMEHEHUST OCHOBHBIX
YpaBHEHUI
6 DneMeHTapHbIC Tenngenmust MTOBEPXHOCTHOTO InK-2 NIK 23
MPUMEHEHUS! OCHOBHBIX | JaBJICHUSI.
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YpaBHEHUI

7 Hupkynsuus u | UHTerpanbHbple OrpaHUYeHUs Ha K-2 NIAK 2.3
3aBUXPEHHOCTh H303HTPOIUYECKYIO

3aBUXPEHHOCTb.

8 Ocuunsinun AKyCTHYECKHE BOJIHBI, 3BYK. IIK-2 UK 2.3
aTMochepsl

9 [TnanerapHbIit BropuuHnas uupkynsuus. K-2 NAK 2.3
MTOIPaHUYHBIN CJION

4.4. MeTonnueckue yKa3aHusl 110 OPraHM3alMu CAMOCTOSTEIbHOH Pa0doThI CTYACHTOB
MeTtonuueckre yKa3zaHHWs 110 OpraHU3AIUU CaMOCTOATEILHONH paboThl, ¢ MOAPOOHBIM
OMKMCAHWEM KaXJO0ro 3aJaHus, MpeacTaBieHHoro B Tabmuie 4.3.2, pasmemensl B OMOC mo
COOTBETCTBYIOMIEH nucuuruae «O01as reopusuka.

Yemmuwtit onpoc: lenbio yctHOro cobecenoBanus SBISIIOTCS 0000IIEHUE U 3aKperjeHHe
M3YYEHHOTO TEOPETUYECKOro mMaTepualia JaHHOro kypca. [Ipu moaroroBke cienyer BHUMATEIbHO
M3YYUTh BOINPOCHI [IJIi TOJATOTOBKH, HCIOJIb30BaTh JICKIMOHHBIA MaTepuaj, IMpe3eHTalNnu
npenonasarens U y4deOHyio sureparypy. Hns Goriee riryOOKOro moCTHKEHUSI Kypca U Oonee
OCHOBATENIbHOM MOATOTOBKH PEKOMEHAYETCS MO3HAKOMUTHCS C YKa3aHHOM B JTAaHHOW Mporpamme
JIOTIOJIHUTENBHON JMTepaTypoil. ['0TOBsICK K YCTHOMY ONpOCYy, CTYIEHT JODKEH, BHUMATEILHO
MPOYECTh CBOM KOHCIEKT JIEKIIMH 110 U3y4aeMOill TeMe M peKOMeHAyeMyto iutepatypy. [Ipu stom
BAKHO HAYYHUTHCS BBIJCIATH B pacCMaTpUBaEMOl mpobiieMe caMmoe TJIaBHOE M COCPE0TaunBaTh Ha
HEM OCHOBHOE€ BHUMaHME TIpH noArotroBke. OTBET Ha KaXAbld BOINPOC [ODKEH OBITh
JIOKa3aTeNbHBIM U apryMEHTHPOBAHHBIM, CTYACHTY HY)KHO YMETh OTCTaMBAaTh CBOI) TOYKY 3PEHHSL.
Jns 3TOro cieayer MCIONb30BaTh JOKYMEHTHI, MOHOTpaHUuUecKylo, y4eOHYyI0 U CIPaBOYHYIO
JUTEPATYPY.

Paboma c numepamypoii (no02omosexka RNUCLMEHHBIX OMEEmMO8): CTYICHTY CIEAYyeT
W3Y4YUTh CIHCOK OCHOBHOW U JIOMOJIHUTEIBHON JIMTEPATyphl, YKa3aHHBI B MporpamMme
TUCIUTUIMHBL. W3yuas matepuan mo y4eOHHKY, CIEIyeT MEPEeXOIUTh K CIECAYIONEMY BOMPOCY
TOJIbKO TOCJI€ MPABWILHOIO YSCHEHHs MpPEAbIAYIIEro, OMUCHIBas Ha Oymare BC€ BBIKJIAJIKH U
BBIUMCICHUS (B TOM 4YHCJIE T€, KOTOphle B YYCOHUKE OMMYIICHBI WJIM HA JICKIIMH JaHBl IS
CaMOCTOSITENIFHOTO BBIBOAA). [Ipu 0odopMIeHWH MUCHMEHHOTO OTBETa Ha BOMPOC HEOOXOIHMO
NPOAYMBIBATh KaXJ0€ TMPEIIOKEHUE, CTPEMUThCA K €MKOCTH mpenioxeHus. llomb3ysch
CIPaBOYHBIMU U3AAHUSIMH, BBISICHUTh 3HAUYE€HUSI TEPMUHOB, TOHSITHIA.

/Jloknao u npezenmayun: CaMoCTOATENbHYIO pabOTy HaJ TEMOI JOKJIaa clielyeT HayaTh C
U3yYEHUs JUTepaTyphl. B mouckax qurepaTypsl 0 3aJaHHOW TeMaTHKE HEOOX0IMMO OOpaTUTHCS K
OMOIIMOTEUHBIM KaTajoram, CIpPaBOYHHKAM, TEMATHYECKUM AaHHOTHPOBAHHBIM  yKa3aTelsiM
JTUTEPATYPHl, TMEPUOAUYECKUM H3JaHUSM (Tra3eraM U JKypHajaMm), SJICKTPOHHBIM KaTajoram,
Unrtepuery. Ilpennoutenue ciemyeT OTHaBaTh JHUTEpaType, OMYOJMKOBAaHHOM B TEUEHUE
nocienHux 5 et kak B Poccun, tak u 3a pyoesxkom. OcyuiecTBUB 0TOOP HEOOXOAMMON TUTEPaTypHI,
CTYAEHTY HEOOXOJUMO COCTaBUTh pabouMii TJIaH JOKJIaJa. B COOTBETCTBUU C COCTaBIIEHHBIM
IUTAHOM TPOM3BOJUTCS paclipefelieHne MaTeprania mo pasienaM Aokiaaaa. HeoOxoqumo oTMmeudaTh
OCHOBHBIC, TIPEJCTABIAIOIINE HAWOONBIINKA WHTEPEC TMOJOKEHHUSI H3y4aeMOro HUCTOYHHUKA.
W3noxxeHne TekcTa MOKJAga JOJDKHO OBITh YETKUM, apryMEHTHPOBaHHBIM. M3yuasi nurtepatypy,
CTYJIEHT JOJDKEH IO0Ka3aTh BCE MHOTooOpa3ue TOYeK 3pEHHUs, a B Ciydae BBIOOpa KakOM-InOO
OJTHOW W3 HUX apryMEHTHPOBAHO O0OCHOBATH CBOKO MO3UIHNIO. [IpONOIKHUTEIBHOCTh TOKJIana He
6omee 15-20 wmwumHyT. Jng TOTy4YeHHUS TMONOXHUTEIBHOW OIEHKM HAJIHYWe KOMITBIOTEPHOM
INpe3eHTalluu 00s3aTeNnbHO. /{7 TOATOTOBKM KOMIIBIOTEPHOM TPE3EHTAIlUU  HCIOIb3yeTCs
cnenuanu3upoBanHas mnporpamma PowerPoint, Canva. IlpeseHTamus mpenmosaraeT codeTaHue
uH(poOpMaIMU pa3IMYHBIX TUIIOB: T'padUUYECKUX H300pKEHUN, aHUMAllUM U BHIEO(PArMEeHTOB.
I'padmueckas nadopmarus pucyHku, Gororpaduu, JuarpaMMbl IPU3BAHbI TOMOJHUTH TEKCTOBYIO
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uH(bOpMAIMIO UM TepeaaTh ee B Oosee HarysigHOM Buje. JKenaTenbHO uM30erath B Mpe3eHTaluu
PUCYHKOB, HE HECYIIUX CMBICIOBOW Harpy3kud. Bce crmalipl Tpe3eHTaluu JOJDKHBI OBITh
BbIJICPKaHBI B OJTHOM
crune. [Ipezenmayusi 00IHCHA COOePIAHCAMb MUHUMYM MeEKCmA.

Acce: Lenb 3cce COCTOUT B pa3BUTHH HABBIKOB CAMOCTOSITEIBHOIO TBOPYECKOTO MBIILICHU S
Y IMUCHbMEHHOI'O U3JI0KEHUSI COOCTBEHHBIX MbICIEH. Dcce MOHKHO CONEpKaTh: YETKOE M3JIOKEHHE
CYyTH TIOCTaBJICHHOW MpOOJIEMBI, BKIIOYaTh CAMOCTOSITEIHHO TMPOBEICHHBIM aHAIM3 MPOOJIEMBI C
WCIIOJIb30BAaHUEM KOHIIENIIUNA W aHAJMTHYECKOrO WHCTPYMEHTapHs, pacCMaTpUBAEMOr0 B pamMKax
JTUCIHILTIHBI, BHIBOJIBI, 0000MIAIOIINE aBTOPCKYIO MO3UIIMIO 10 TOCTaBIeHHOM mpobieme. O0bemM
paloTHI 1OJKEH COCTAaBJIAThH HE OoJiee 5 cTpaHuL.

Pegpepam: Bribop Tembl pedepara ompenensercs CTYJIEHTOM CaMOCTOSITEJIbHO B
COOTBETCTBHHM C TEPEYHEM TeM, MpeiaraeMbix mpernogaBateneMm. CTpykTypa pedepar JoJDKHA
BKJIFOYATh: BBEJCHHUE, OCHOBHYIO YacTh, 3aKJIFOUEHHUE M CIIMCOK JIMTepaTypbl. BBeneHune momKHO
BKJIIOYATh B ce0s KpaTkoe 000CHOBAaHME aKTyaJIbHOCTH TeMbl pedepaTa. B 310l yactu HeoOXoaumo
TaK)Ke M0Ka3aTh, IOUYEMY JaHHBIA BOMPOC MOXKET MPECTABJIATh HAYUYHBI MHTEPEC U KAKOE MOXKET
UMETh TMpakThueckoe 3HaueHue. CTyIEeHT JTOJDKEH BBIICIUTD 1IeJIb U 33/Ja4M, KOTOpbIe TpeOyeTcs
pewuTs Ui peanusanuu nenu. OcHOBHas 4acTh pedepaTa COIEepKUT MaTeprall, KOTOpbIi 0ToOpaH
Uis  paccMoTpeHus mpoOnembl. HeoOxomumo o0OpaTuTh BHUMaHUE Ha OOOCHOBAHHOCTH
pacmipeneneHuss MaTepuana Ha naparpadbl, ymMeHue (GOpMyIMpoBaTh MX Ha3BaHUE, COOIIOJCHHE
noruku uznoxeHus. OcCHOBHasg yacTh pedepaTa, KpomMe colep)kaHus, BBHIOPAHHOTO M3 Pa3HBIX
HAayYHBIX HMCTOYHHMKOB, TaKXe JOJDKHA BKJIIOYAaThb B ce0s COOCTBEHHOE MHEHHE aBTOpa U
CaMOCTOSATEIIbHO C(OPMYIMpPOBAHHBIE BBIBOJBI, ONHPAIOIIMECS Ha TPUBEICHHBIC (HaKTHI.
3akiroueHue — 9actb pedepara, B KOTOpoil GopMymupyroTcsi BBIBOJBI 1O maparpadam, oOpamiaercs
BHUMaHUE Ha BBIIIOJHEHNE MTOCTABICHHBIX BO BBEICHUU 33/1a4 U LIeTH. 3aKII0UEHUE JOHKHO OBITh
YETKUM, KPATKUM, BBITEKAIOIIMM M3 OCHOBHOM yactu. O0beM pedepara — 15-20 crpanwuir.

V. YYUEBHO-METOJANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCIUAIIJIMHBI (MOAYJISA)
a) mepevYeHb JIUTEPATypPhbl
OcHoBHas:

1. [Junamuxa atmoctepsl: y4ed. ansg cTyA., oOyd. TO HampaBid. MOATOT.
"T'napomereoponorus” u creu. "Merteoponorus" u "Mereoponorus crnen. HazHadenus" / B. B.
Knémun [u ap.]; pen.: C. C. CyBopos, B. B. Knémun; Boenno-kocmuueckast akag. um. A. O.
Moxkaiickoro. - CI10.: Hayka, 2013. - 421 ¢. (30 3K3.).

2. [lnnamuueckas mereopodyorus: yaeonuk / H. A. Kanuaun. - 2-e uzn., ucnp. - [lepms : Ku.
u3n-Bo, 2009. - 255 c¢. (15 ak3.).

3. IuHaMmuyeckas meteoposorus: yue6. mocooue / B. K. Apryunnues; UpkyTckuil roc. yH-
T. - UpkyTtck: U3a-Bo UI'Y, 2009. - 164 c. (56 3k3.).

JlonmoJHUTENBHAS:

1. Kypc oOuieit mereoposnoruu. ®usuka atmochepst./ JI.: I'magpomereonsnar, 1984. 752 c.

(34 7x3.).

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

1. https:/lyandex.ru/

2. https://rusneb.ru/

3. https://elibrary.ru/

4. https://www.ventusky.com/
Cnucok pecypcog ¢ KiumMamudeckumu u 2uOpoI02udecKumMu OaGHHbIMU O CIAHYUAM
1. ExxenHeBHbIe MaHHBIE Ha 223 METEOPOJOTHYECKHX CTAaHIUSAX HA TEPPUTOPUU OBIBIIETO
CCCP - TemmepaTypa BO31yXa, OCaJK{, CHEKHBI MOKPOB (OTAENHHO) - C MOMEHTAa OCHOBAHHUS
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https://yandex.ru/
https://rusneb.ru/
https://www.ventusky.com/
http://meteo.ru/data
http://meteo.ru/data

ctaniui mo 31.12.2006, Mmectamu ¢ nepepbiBaMy Ha BOWHBI U T.J., CAMBIA JUIMHHBIN psja - Tapty (c
1785 rona).

2. MerteoneHTp - AaHHbIE 110 BceM AelcTByromMM MmereoctaHuusM ObiBiiero CCCP (Goiee
350), 8 uzmepenuit B 1eHb, B ocHOBHOM ¢ 2001 roza, ects npobesnbl B JaHHBIX 110 ONPEIEICHHBIM
IyHKTaM.

3. I'MC Meteousmepenusi OHJIAaWH - TaHHBIE 110 OCHOBHBIM HaceJeHHbIM MyHKTam Poccum u
CHI" or BHUUIT' MU-MII/], 223 nyHkTa, BKJIOYass UCTOpUUeckue naHHble HaunHasg ¢ 1900 r., mo
HEKOTOPBIM MTyHKTaM.

4. http://meteo.infospace.ru/win/wcarch/ntml/r_sel_admin.sht?country=176 3193 nynkra wu
1341 mereoctaniuu Poccun. Haunnas ¢ 1998 r.

5. [Toroxa u Knmumar - 200 roponos Poccuu u CHI', nannsie ¢ 2001 .

6. BHUUIT'MU-MIL/] - Bcecepoccuiickuii Hay4HO-UCCIEA0BATEIbCKANA HUHCTUTYT TUIPOMETEO-

poJIoru4eckoil nHpopMaluu - MUPOBOW LIEHTP AaHHbIX. CHcTeMa 0OCIyKMBaHUS T'MIPOMETEOPO-
norudeckoit undopmarnuent (CliWare), 223 cranuuii mo 6. CCCP. Cytounsie gannsie ¢ 1880 (B 3a-
BUCUMOCTH OT cTaHiuu) no 2006 mo temmepatype M Ocajakam, TeKylue U abCONIOTHbBIE IKCTp e-
MaJIbHbI€ 3HAYEHUs TeMnepaTypsbl Bo3ayxa ¢ 2008 r.

7. TuTempo.net - nanasie mo 2469 nynktam ObiBiiero CCCP  JlaHHble eXeIHEBHBIE.
Mundomanz - nannbie Synop 1o CTaHIUsIM, Kaxabie 3 gaca, ¢ 2005 roa.
8. GHCND - Ceth exemHeBHbIX HCTOpHYeCKHX HaOmoneHuit 3a kiumarom (Daily Global

Historical Climatology Network) onucanue, nanasie. 7364 cranuuii mo Mmupy, okoio 1100 mo P®.
Q. NCDC/GSOD - Global Surface Summary of the Day - GSOD (FTP), mo Poccuu okoio
3200 crannumii. CyTouHbIE JaHHBIC IO TEMIIepaType, OcaaKkaM, BIaXXHOCTA U Ap. APXUB MO Tojam,
HoMmepa ctaHiui BMO-mnble. ExxenHeBHbIE 3aMepbl TeMIIEpaTypbl, BIAXHOCTb, OCAIKH, BETEP U
ap. mo 9000 cranuusim mupa ¢ 1929 r. Global Surface Summary of Day Data (SYNOP).

10.  GISS Surface Temperature Analysis - remneparypa.

11.  metoffice.gov.uk - exemecsunas Temrepatypa Bo3ayxa. [ modanapHast ceTh cTaHiuil (KapTa
CTaHIHi).

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/ - mereoposioruueckas 6a3a, COASPKUT HHOOPMAIUIO MO MOY-
TH 5 ThIcsluaM MeTeocTaHuui Poccun, nnpopmanus kak CHulloBckasi, Tak 1 U3 CIPaBOYHHUKOB I10
xkiumary CCCP.

16.  http://hydrolare.ru/home.php - kaTanor myHKTOB I'MAPOJIOTHIECKOM CETH

17. http://sur-base.ru/water-base/ - rugponorudeckas 6a3a, co3laHHas HA OCHOBE JJAHHBIX T'OCY-
JApCTBEHHOT'0 BOAHOTO KaJacTpa, OTKOPPEKTUPOBAHHBIX M YTOYHEHHBIX; 100aBJICHBI OJIOKU C J1aH-
HBIMU THUAPOJIOTUICCKON N3YYEHHOCTH, JAHHBIE M3 Or'X, 0 MAKCHMAJILHOMY CTOKY, MaKCUMaJIbHBIM
YPOBHSM, BOJJOXPAHIIIUIIAM, 32aTOPHO-32KOPHBIM SBIICHHSIM.

18.  http://sur-base.ru/geonames/ - karaior reorpapuyeckux Ha3BaHUN

19. https://hydrobase.ru - Bce Buapl HaOMOAaTEABHBIX TTOAPa3AcieHUi Pocruapomera u Be1oM-
CTBEHHBIX CTPYKTYp Ha 0oOmIei KapTe (METeOCTaHI[MH, METEOMOCThl, 00CEPBATOPHH, THIPOIOCTHI,
nojpaszaenenus Pocruapomer u ip.)

VI. MATEPHAJIIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI
MOAYJIsD)
6.1. YueOHo-12a00paTopHOe 000py10BaHUE:
JlexuroHHBIE 3aHATHS MPOXOAAT B aynIuTOpuu Ha 30 MOCaOYHBIX MECT C MYJbTUMEIUUHBIM
o0opynoBaHUEM H yueOHOU MeOEeIbIo.
[IpakTnyeckue 3aHATHS, TpPeOYIOUIME WCIOJb30BAaHUE TEPCOHATBHBIX KOMITBIOTEPOB
MPOXOJIAT B KOMIIBIOTEPHOM Kjlacce Ha 14 1ocalouHbIX MECT.
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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
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

6.2. [IporpammHoe obecnieyeHue:

Libreoffice (exerogno oonomsiemoe I110). Ycnosus MCIOJIb30BaHUS o CCBLIKE:
http://www.libreoffice.org/about-us/licenses/ (6eccpouno).

OC «AnbT Ob6pazoBanuey. Jlumensus Ne AAO.0323.00 ot 01.05.2023 (3 roxa).

GIS QGIS (exeronno o6HoBmsieMoe [IO). VYcnoBus HCHOIB30BAaHUS IO CCBUIKE:
https://qgis.org/ru/site/ (6eccpouHo).

Kaspersky Endpoint Security mist 6usneca - Ctannaptaeiii Russian Edition (oOHOBIsIEMOE
[10) JInnens3us Ne 1B08-211201-040133-810-136 ot 12.01.2021 (2 rona).

7zip (exeronHo obHoBisiemoe I10). YcnoBus mcnonp3oBaHus mo ccbliake: https:/www.7-
zip.org/license.txt (6eccpoyHo).

Adobe Reader DC 2019.008.20071 (exxerogno o6HoBisiemoe [10). Y cinoBus uConp30BaHus
no cceuike: https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients_ PC_WWEULA-en_US-20150407 1357.pdf (6eccpouno).

Google Chrome (exeromno oOHoBiasiemoe I10). YcioBus HCIOMB30BaHUSA IO CCHUIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

Mozilla Firefox (exeromno oOHoBisiemoe I10). VYcioBus MCHONB30BaHUSA IO CCHUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

AST-Test plus75. Jlutien3uonusiii gorosop JI-129-21 ot 01.05.2021 (3 roxa).

«Antumuiaruat.BY3». Homep munensun: Ne5789/347/22 or 30.12.2022 ot 30.12.2022 (1
rom)

GIMP 2.8.18 (exxeronno oonoBysiemoe [10).  VYcinoBus  HCIOAB30BaHUS IO CCBUIKE:
https://www.gimp.org/about/COPYING (6eccpouno).

Inkscape 0.92 (exxerogHo oOHoBisiemoe I10). VYcioBus HUCIONB30BAHUS IO CCHUIKE:
https://inkscape.org/en/about/license/ (IIporpamma pacnpoctpansiercs Ha ycnoBusix GNU General
Public License.) (6eccpouno).

Cucrema aBromatm3anuu Oubiamorek MPBMC64 (exeromno odHoBisemoe I10). Jlorosop
noapsaa 04-040-12 or 21.09.2012 JTunen3usNe670/1 ot 16.12.2015 (6eccpouHo).

2GIS  (exerogHo oOHoBisiemoe I10). VYcnoBuss MCHONB30BaHUS MO  CCHUIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpodHo).

Mapinfo Professional 16.  JIunensuonnsii ceptuduxkar S/N MINWRS150001065 ot
12.01.2017 (6eccpouno).

6.3. TexHuvecKkue U JIEKTPOHHbIE CPEACTBA:
YueOHbIi Marcpuall 1ogacTCia C HCIIOJIb30BAHUECM COBPCMCHHBIX CPCACTB BH3YyaJIM3allud C
NpUMEHEHHUEM MYJIbTUMEAUHHOr0 000PYI10BaHUs.

[TepconanbHbIe KOMITBIOTEPHI JIJIsl BHIIOJIHEHHUS IIPAKTHYECKUX M CAMOCTOATEIBHBIX PadoT.
[To xaxgod TeMe AMCUMIUIMHBI TIOATOTOBJICHBI KOHCHIEKTHI JIKIHMH, pa3MelleHHbIE B
oTkpeITOM noctyne B OUOC.

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpenogaBanue  OUCHUIUIMHBI ~ BEAETCS C  NPUMEHEHHEM  CIEAYIONMX  BHJIOB
00pa30BaTeIbHbBIX TEXHOJOTHIA:

NudopmanmonHble TEXHOJOTMHM: 3aHATHSA  COINPOBOXKIAKOTCA  MYJIbTUMEAUNHBIMU
MIPE3CHTAIMSIMH, PEIICHUE 3a7a4 COIMPOBOXKIAECTCS YUCIEHHBIM MOJICIMPOBAHUEM U BU3yaJIM3allUCH
MOJyYEHHBIX pe3ysnbTaToB npu nomoum cpeacts [10 Anaconda.

IIpoexkTHasi TEXHOJOTHsi: OpPraHM3alMsl CaMOCTOSATEIbHOM pPabOThl CTYJIEHTOB, KOrjaa
o0ydeHHe TPOUCXOAUT B MPOIIECCE MCSITEIHHOCTH, HAMPaBICHHOW Ha pa3penieHue MpoOIeMBbl,
BO3HHKIIICH B XOJI€ CAMOCTOSTEIBHON pabOThl HaJ TeMaMu U3 Ta0biuibl 4.3.2.

IIpoGiemHoe  o0yuyeHue:  CTUMYJIMPOBAHHE  CTYAEHTOB K  CaMOCTOSTEIbHOMY
npuoOpereHuto  3HaHui  u3  marepuaio 1. V. VYYEBHO-METOAMYECKOE U
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NHO®OPMAILIMOHHOE OBECIIEYEHUE AWCHUITJIMHBI (MOJVJIA), HeoOXoaumbIX ais
peleHus] KOHKPETHOM MpoOIeMBbl.

KoHTekcTHOEe 00ydyeHHMe: MOTUBAILMS CTYJIEHTOB K YCBOCHHIO 3HAHUM IyTEM BBISBICHUS
CBsI3eH MEX/1y KOHKPETHBIM 3HAHUEM U €ro IMPUMEHEHUEM;

OOyyeHHe Ha OCHOBe ONbITA: AKTUBM3ALMS I103HABATEIBHOW JEATENBHOCTH CTYJIEHTA
IPOBOMTCS 32 CYET ACCOLHUAIMH U COOCTBEHHOT'O OMBITA.

OOyyeHHe KPUTHYECKOMY MBIILICHHIO: TIOCTPOECHUE 3aHIATHS 110 ONPEAECIEHHOMY
QIrOPUTMY — TIOCJIE€OBAaTEIbHO, B COOTBETCTBUU C Tpems (a3amMu: BBI30B, OCMBICICHHE U
pednexcus. Llenp naHHON 00pa3oBaTeIbHOW TEXHOJOTMH — DPa3BUTHE MBICIUTENBHBIX HAaBBIKOB
o0yyaronmxcs, He0OXOAUMBIX HE TOJBKO MPU M3YYEHHUU YUEOHBIX MPEIMETOB, HO U B OOBIYHOU
KHU3HH, U B NPO(PECCHOHATBHOW NeATENbHOCTH (YMEHHE NPHHHMATh B3BELICHHBIC pEIlleHHs,
paboTath ¢ HHpOpMaLKeE u ap.).

CraHumoHHOoe  oOydyeHMe:  OpraHu3alMs  I€JICHANpPaBJIEHHOW M IUIAHOMEPHOM
CaMOCTOSITENIbHOI paboThl CTY/IEHTOB Ha 3aHATUU B MUHU-TpyHnax B Lelsix O6oiee 3 ¢heKTUBHOTO
YCBOEHMsI IPOXOJUMOI0 MaTepHala, Korja Kaxkaas Ipylna BbIOMpaeT CBOIO 00pa30BaTENIbHYIO
TPAaeKTOPHIO, U CTYJIEHThI CAMU OLIEHUBAIOT CBOIO PaboTYy.

VilIl. OIHEHOYHBIE MATEPHUAJIBI /JISA TEKYIIEI'O KOHTPOJISI H
IMPOMEXYTOYHOM ATTECTAIIUA
8.1 Ouenounnie matepuansl (OM):

OueHOLlele mamepuaiol 0151 6X0OOH020 KoHmpo.Jis — HE IPCAYCMOTPCHBI.
OueHOLlele mamepuaibl mexKyuieco KOHmpOJis

Tema nwnu pasznen IToka3arens Kpurepuit ®opmupyemsble
JUCHUIIMHBI OLICHUBaHUs KOMIIETEHLIUN U
MHIUKaTOPBI
Beenenue O06namaer HeOOXOIUMBIM Pemmn  3agaum | TIK-2

MaTEMAaTHYECKAM aNlapaToM. JIOMAIIIHET0 NAKnk; 3
3HaeT KOHLENIHNIO aTMOC(EPHOro | 3aJaHus, 3HAaeT
KOHTHHYYMa, (pu3nueckue OTBETHI Ha
pPa3sMEpHOCTH U €IMHHULIBI KOHTPOJIbHBIE
U3MEPEHUs IIapaMeTPOB BOIIPOCBI.

aTMocdepsl. 3HaeT
(byHIaMEeHTaIbHbBIE CUIIBI
JeicTBytomme B atMocdepe.
[Tonumaer popmupoBanue
CTPYKTYpBI CTaTH4ECKON
aTMocQepsl Ha OCHOBE
TUAPOCTATUYECKOI'O YPAaBHEHUS.
Ilonumaer KOHLIEOLUIO
MacIuTabHOro aHaJIu3a.

OcHOBHBIE 3aKoHBI | IMeeT moHsATHE O TOJITHOM. Pemmn  3agmaunm | IIK-2
COXPaHEHHUS 3anucEIBacT U MOSICHSIET JIOMAIIIHET0 NJKnk; 3
KOMITOHEHTHI ypaBHEHUS 3aJaHus, 3HaeT
JBH>KEHUS BO3/1yXa BO OTBETEHI Ha
Bpalnaromieiics cepuaeckon KOHTPOJIBHBIE

cucteme KoopauHat. [loaydaer | BOMPOCHI.
reocTpopuIecKoe MpUOIKEHUE
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Tema unu pazaen ITokazarens Kpurepuit dopMUpyeMEbIe
JUCHUIIINHBI OLICHUBAHUSA KOMIIETEHLUU U
WHIUKATOPbI

METOOM MAaCIITAa0OHOIO aHAJIM3a.
ITonyyaet ypaBHeHUE
HEIPEPBIBHOCTH, M IIPOBOJIMT €TI0
MacIITaOHBIA aHaIN3. 3HAET
YpaBHEHUS TCPMOJIMHAMHKHI
cyxoi atTMocepsl, IOHATHE
MOTEHIIUATBHON TeMITepaTypbl U
annabaTUIeCKOro rpajiueHTa.
3HaeT MOHATHE YCTOMYNBOCTH
aTMocepsl 1 ycIoBHs e
HapymeHus. [lonumaer
TEPMOJIMHAMUKY aTMOC(EPHI C
BOJISTHBIM TapOM.

DneMeHTapHbIe CrniocobeH 3anucath OCHOBHBIE Pemmmn  3apmaum | IIK-2
MPUMEHEHUSI OCHOBHBIX | YPAaBHEHUS B U300apUUECKHX JIOMAIIHEro NAKnk; 3
YPaBHEHHI KoopauHaTtax. M nmokas3ate 3aaHus, 3HAeT
MPEUMYILECTBA UCIOJIb30BAHUS OTBETHI Ha
reornoreHnuana. [lonumaer KOHTPOJIbHBIE
€CTECTBEHHbIE KOOPAMHATHL, U BOIIPOCHI.

CIIOCOOEH 3amucaTh ypaBHEHUE
JBY)KEHHSI B €CTECTBEHHBIX
koopauHatax. Knaccupunupyer
pa3UYHbIC BUIBI
cOaJaHCUPOBaHHOTO TOTOKA MPH
MIOMOIIH IEHCTBYIOIIUX CHIL
VYmeer paboTaTh C TEpMaIbHBIM
BeTpoMm. [loHnMaer paznuaue
MEeX1y 0apOTpPOIHON U
OapoKJIMHHOM aTMOChepoil.

Hupkynsus u | Jaér onpenenenne mupkyaauuu | Pemmn  3agaum | [K-2
3aBUXPEHHOCTh U 3aBUXPEHHOCTH, [IOHUMAET JIOMAIlIHEro NIKnk; 3
TEOpEeMY O LIUPKYJIALUH. 3HAET 3a7laHusl, 3HAeT
YpaBHEHHE 3aBUXPEHHOCTH. OTBETHI Ha
3HaeT omnpeneneHue KOHTPOJIBHEIE

MOTEHIINAIBHON 3aBUXPEHHOCTH, | BOMPOCHI.
UCTOJB3YeT YPaBHEHUS MEJIKOM
Boabl. [ToHnMaeT AuHaAMHUKY
BUXps DpTes B

M309HTPOIUYECKUX
KOOpJANHATaX.
Ocumwusauumn [Tonyuaet pemieHusi ypaBHEHUS Pemmn  3amaunm | IIK-2
aTMocdepbl JBW)KCHUS MassTHUKA B JIOMAIIHEr o NJKnk; 3
MpUOTMKEHUU CIaObIX 3aJlaHusl, 3HAET
BO3MYILIEHUHN. 3HAET MOHATHE OTBETHI Ha
BOJIH U CBOWCTBA BOJIH. KOHTPOJIbHbIE
[ToHrMaeT KOHLENIHIo BOIIPOCHI.

npeodpazoBanus Oypbe u
BOJIHOBBIX TAKETOB, BKITFOYAsI
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Tema unu pazaen ITokazarens Kpurepuit dopMUpyeMEbIe
JUCHUIIINHBI OLICHUBAHUSA KOMIIETEHLUU U

HWHAUKATOPbI

IUCIIEPCHUIO U TPYIIIIOBYIO
CKOPOCTb. 3HACT (PUUKY
aKycTudeckux BoiH. [loHnmaer
yclioBuUsl 00pa3oBaHUs U
JTUHAMHKY BOJIH TSOKCCTH
(nnaByuectH). [lTonnmaer
GU3UKY WHEPIHATBHO-
T'PaBUTAIMOHHBIX BOJH.
CriocobeH 00BACHUTD
BO3HUKHOBEHHE U JHHAMHKY
BosiH PoccOu.

[InanerapHbIi Pemmmn  3apaum | IIK-2
MMOrPAaHUYHBIN CITON JIOMaIIIHEero NIKnk; 3

3aJlaHus, 3HaeT
OTBETHI Ha
KOHTPOJIbHBIE
BOIIPOCHI.

IlepeyeHb KOHTPOJILHBIX BOIMPOCOB H BOMPOCOB K IK3aMeHY

1.

= W

o

10.

11.
12.

13.
14.

15.
16.

17.

CucreMbl TpEXMEpPHBIX MPOCTPAHCTBEHHBIX KOOpAMHAT, Bpemsi. DOyHKIMOHAIBHbIE
3aBUCUMOCTU KOOPAMHAT U BPEMEHH, PACCTOSHHE, CKOPOCTh U YCKOPEHUE.

[TponsBoanas, mnpaBwina mguddepenuupoBanus, psag Teinopa. duddepennmansasie
YPaBHEHMS, IPABUIIA HHTETPUPOBAHHUS, TPAHUYHBIC yCIIOBHSI.

OcHoBBI BeKTOpHOT0 aHaym3a. Cuia, 3akoHsl HeroToHAa.

ATMocdepHbIii KOHTHHYYM. Du3nueckre pa3MepHOCTH U €IMHULIBI U3MEPEHUs TapaMeTPOB
aTMocgepsbl.

®dynnaMmeHTanbHble cHiIbl. CHila rpaiieHTa 1aBJIeHUs, CUJla IPUTSHKEHUS, CUJIa TPEHMUSL.
Bunumble cunsl B HEMHEpUHMAIbHOM cucTeMe KoopauHat. lleHTpoOexHas cuna u
LEHTpocTpeMuTeNbHOE ycKopeHue. Cuna tsoxkect. Cuna Kopuronmca.

I'mppocratnueckoe ypaBHEHME YPAaBHEHHE COCTOSIHMS MJACAIBHOIO Ta3a M CTPYKTypa
CTaTUYECKOHN aTMOChEpBI.

I'eonorennuan. Cesi3p IpaueHTa JaBICHUS U IpaJueHTa T€ONOTEHIMala, AaBJIEHUE Kak
BEPTUKAJIbHAsl KOOPAUHATA.

ITosHas npon3BogHAs OJIEBOU XapaKTEPUCTUKU. ABEKIU.

[TonHast mpou3BoAHAs BEKTOpa BO Bpallarolleiicss cuctemMe koopauHaT. BekropHas ¢opma
YpaBHEHMS ABUKEHUS BO3/lyXa BO Bpallarolleics cucreMe KOOpAUHaT.

3anuch ypaBHEHUH NBH)KEHUS B CHEPUIECKUX KOOPIUHATAX.

MacmraOHblii  aHanu3 ypaBHEHUW JBIWKeHUsA. [‘eoctpoduueckoe npUOTMDKEHHE U
reoctpodpuueckuii Betep. [IpubimxénHble MPOrHOCTHUECKKE ypaBHEeHU uncio Poccou.
['uapocTtatryeckoe NpuodIMKeHHE.

VpaBHeHuEe HenpepbIBHOCTH. BriBOA B DillIepoBBIX KOOpPJMHATAX, BHIBOA B JlarpaH:keBbIX
KOOpJIMHATax.

MaciuTaOHbIi aHaIU3 ypaBHEHUS! HEMTPEPHIBHOCTH.

VYpaBHeHUE TepMOAMHAMUYECKON 3Hepruu. TemtoBas m MexaHuudeckas 3Heprusi. CBssp C
reONOTEHIINAIIOM.

[TorennumanbHas TemmepaTypa. Aauabatudeckuil rpaaueHT. CtaTudeckas yCTOHYHMBOCTb.
MacmtaOHblif aHaMU3 ypaBHEHUS TEPMOIMHAMHYECKON SHEPTUH.
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18. TepmoauHaMuka BIaXHOH aTMocdepbl. DKBHUBAJEHTHAs IMOTEHLMANbHAs TEMIIepaTypa.
[IceBnoaanabaTuyeckuii rpaJueHT.

19. OcHoBHbIE ypaBHEHHsS B H300apUUYECKUX KOOpAMHATAX: YpaBHEHHE TOPU30HTAJIbHOIO
JIBUJKEHUS; YpaBHEHUE HENIPEPBIBHOCTH; Y paBHEHHUE TEPMOJAUHAMUYECKON SHEPTUN.

20. CbanancupoBaHHbIi TOTOK. EcTecTBeHHbIE KOOpAWHATBHL. ['€ocTpoduveckuii IMOTOK.
Nuepumanbbiii moTokK. Llukinocrpoduyeckuii motok. [Tpubaukenue rpaueHTHOTO BeTpa.

21. TpaekTOpHH U TOTOKH.

22. TepmanbHBIi BETED.

23. BeprukanbHoe JBUKEHUE.

24. Teopema 0 HUPKYJISALUU U 3aBUXPEHHOCTb.

25. 3aBUXpPEHHOCTh B €CTECTBEHHBIX  KOOpJIMHATaX.  YPaBHEHHE  3aBUXPEHHOCTH.
ITpencraBnenue B AE€KapTOBBIX KOOPAMHATAX.

26. IIpencraBineHne 3aBUXPEHHOCTH B H300apHUECKUMX KoopAMHATax. MacmTaOHBIN aHamu3
YPaBHEHUS 3aBUXPEHHOCTH.

27.IloreHunanbHas 3aBUXPEHHOCTb. YpaBHEHUs MEIKOW Bozabl. baporpomHoe ypaBHeHHE
NOTEHIMAJIBHON 3aBUXPEHHOCTU. bapoTpoInHOE ypaBHEHNE 3aBUXPEHHOCTH.

28. [loreHnnanbpHas 3aBUXPEHHOCTh DPTENs B W303HTPONMUYECKHX KOOpAWHATAX. Y PaBHEHUS
JBUYKEHMSI B N309HTPONMY ECKUX KOOPANHATAX.

29. YpaBHEHHE TOTEHIIMATIBHOMN 3aBUXPEHHOCTH.

30. JIuneitnas Teopust Bo3myieHuid. Meron Bo3mymeHnuid. CBoicTBa BOJIH.

31. [IpeoOpa3zoBanue Pypre. Jlucnepcus U rpynmnoBasi CKOpOCTb.

32. CBoiicTBa IBYMEPHBIX U TPEXMEPHBIX BOJH.

33. AKycTHY€ecKH€e BOJHBI, 3BYK.

34. BosHbl Ha MEJIKOBOJIbE.

35. BonHb! TsOKECTH (M1JIaBYYECTH).

36. JIuneiiHbIe BOMHBI BpallaroIIencs CTpaTU(OUITMPOBAHHON aTMOC(EPHI.

37. NHepuanbHO-TPaBUTAIIMOHHBIC BOJIHBIL.

38. CBobonHbIe OapoTporHbie BOJTHBI PoccOu.

39. Beinyx1eHHbIe Tonorpaduyeckue BosHsl PoccOu.

40. AtmocdepHas TypOyneHTHOCTb. YcpenHenue Peiinonbiaca. TypOyneHTHass KMHeTHYecKas
SHEPrHsl.

41. YpaBHEeHMs JBUKEHUS IIAHETAPHOTO MOrpaHUYHOro cios. IlepeMenmanHblii TOrpaHUYHBIN
CJION.

42. TIoTOKOBO-TpalMEHTHOE ONMHCaHKe. | uoTe3a IJIMHHBI TepeM eIIMBaHuUS.

43. Cnoit Dxkmana. [ToBepxHOCTHBIE Cc10i. MOAMBUITMPOBAHHBIN CIIOH DKMaHa.

Cnucok 3aja4 AJid pellIeHUus Ha ceMHuHapax, IAJdd CaMOCTOSITEJIbHOM paﬁoTbI H Ha
IK3aMeEHe

1. BBIUMCIMTE CHITY JEHCTBYIONIYIO Ha TEIO MAcCOW M JBHIKYIIEECS cO CKOpocThio u(t) =
Uy + at
2. OrnpenenuTs CKOPOCTh T€JIa MACCOM muepe3 BpeMs trocie Hayajga JeHCTBUS HA HEro CHUJIbI

F = Fye® na ciydas M3HA4aIbHO IOKOSIIEr0Cs TeJa M Ul CIy4das, KOraa TElo MMEJIO HauaabHyIo
CKOPOCTb Ug.

3. Boraucnouts yron mexxay Bekropamu A = 3i + 6j + 2ku B = 5i + 2] + 1k

4. Jansl Bektopa A = ai, B = bju C = ci + bjaokazate, uTo A X C = A X B

5. [Tpenebperast MUPOTHHIM U3MEHEHHEM pajinyca 3eMJIH, BBIYMCIUTH YIOJI MEXIYy BEKTOpaMH
NEMCTBYIOIIEH CUITBI TSDKECTH M CUIJION TshKecTH 0e3 yuéTa BpamieHus: 3eMiId Kak (QyHKIUIO IIHPOTHI
Ha MOBEPXHOCTH. YeMy paBHO MaKCUMaJIbHOE 3HaYEeHHE ITOro yria?

6. JBa mapuka guamerpoM 4 cMm pasmemnieHbl Ha paccrosHuu 100 M apyr oT apyra Ha
TOPU30HTAIBHOM TUIOCKOCTH Haxopsuieiicss okoso 43¢ CII. lapuku TONKalOT BO BCTPEUHOM
HaIpaBJICHUH TaK, YTOO OHU JBUTAINCH C PABHBIMU CKOPOCTSMH 110 IIOCKOCTH 0e3 TpeHus. C kakoi
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CKOPOCTBIO OHHU JIOJDKHBI JABUTAThCS, YTOOBI HE CTOJIKHYTHCS IPYT C APYTOM BCJIEACTBUE CHIIBI
Kopunomnuca?

7. [Tokaxkute, yTo omHOpoAHAas arMocdepa (IUIOTHOCTb HE 3aBUCUT OT BBICOThHI) HMMEET
KOHEUHYIO BBICOTY, KOTOpasl 3aBHUCHUT TOJIBKO OT TeMIlepaTypbl Ha HIKHEH rpaHule. Berumciauthb
BBICOTY OIHOPOAHOH arMocdepsl ¢ Temneparypoid mnoBepxHoctd 273K u jmaBieHuem Ha
noBepxHoctu 1000 rlla. (Mcnonp3yiiTe 3aKOH MI€ajbHOTO Ta3a U YpPaBHEHHUE THAPOCTATUYECKOTO
Oananca)

8. Beruuciute tommuHy cinos Mexay ypoHsamu aasieHus 1000 rlla m 500 rlla mua
noctostHHOM Temmneparypsl 273 K u 250 K.
Q. [okasath, 4ro B armocdepe C JHMHEHHBIM TpajHEHTOM Temmeparypsl y = dT/dz

TCOMOTCHIMAJIbHAs BBICOTA YPOBHS NJaBJICHU A p6y,Z[GTI

Ty Do\ RY/9
2 =2{1- (%)

14 p
rae poTynasnenue u Temnepatypa npu Z = 0, a g- yckopeHue cBoOOJHOr0 naieHusl.
10. Bbaucnuth u3MeHeHue TeMIeparypsl 3a 3 4, KoTopoe OyAeT 3aperucTpupoBaHo Mpudopamu
Ha CBOOOIHOM YPaBHOBEIIEHHOM a’pOCTaTe, CMEINAIOLIEMCsl Ha CEBEPO-BOCTOK CO CKOpoCThio 11
M/C, €CJTM TOPU3OHTAJIBHBIN TPaJUEHT TeMIiepaTypbl unciaeHHo paBeH 2 °C Ha 100 kM U HampaBieH
Ha IOI, a IOBBIUICHME TEMIIepaTypbl 3a HOCJIEAHME 3 Y IO JaHHBIM CTAHLHMOHHBIX H3MEpPEHUI
cocrasuio 0.5 °C.
11. Bosnymnas macca mnogHuUMaeTcsi €O CKOpocTbio 1 cm/c. BbluMciuTh H3MEHEHHE ee
TeMIeparypsl 3a 3 4, €ClI BepTUKaJIbHBIN TpagueHT paBeH 0,5°C/100 M (Temmeparyp a ¢ BBICOTOU
yObIBaeT), a Ha HEKOTOpol (PUKCHPOBAHHOM BBICOTE TEMIIEpaTypa 3a 3T0 BpeMs Bozpocna Ha 1 °C.
12. BbluucnuTh W3MEHEHHE TeMIepaTypbl Ha HEKOTOpOM (PUKCHPOBAHHOM YPOBHE, €CIU
BO3/yIIHas Macca aauabaTMYeCKH OIYyCKAeTCs CO CKOPOCThIO 2 CM/C, a BEPTUKAJIbHBIM I'pajueHT
temrnepatypsl B armocdepe paeH 0,6°C/100 m (Temneparypa ¢ BbICOTON yObIBaeT).
13. Yactuna Bo3nyxa Haxofsmasics B mokoe nokos Ha yposHe 800 rlla n HaunHaeT noqHUMaThCs
BepTUKaibHO 110 ypoBHs 500 rlla, coxpaHsst mpu 3TOM MOCTOSHHOE NpeBbILIeHue Temmeparypsl 1° C
OTHOCUTENBFHO OKpy:karomei cpenwl. [Ipeanonaras, uro cpenusst remneparypa cios ot 800 o 500
rlla cocraBnser 260 K, BblUMCIUTE 3HEPrur0, MpUOOPETEHHYIO 3a CYET  CHUIIBI IJIABYYECTH.
[Tpeamnonaras, 4ro Bcs mpuoOpeTaemasi SHEpPTrus MepexXoAUT B KUHETHUECKYIO SHEPrui0 YacCTHIIBI,
OIpeNeNuTh KakoBa OyneT e€ BepTukaibHas ckopocTh Ha 500 rlla.
14. [Tokazatb, uYro B atrMocdepe C TOCTOSHHOM  TOTEHIHAIbHOM  TeMmmepaTypoi
(cyxoagna®aTHueCcKHil rpaiueHT) FreONO0TEHIINAIbHAS BBICOTA ONPEAEIIAETCS KaK:

-R/c

2= 1-(22) "
p

raeponasnenue npu Z = 0, u Hy = ¢, 6/ gnonnas reonoTeHIHantbHas BRICOTa aTMOCHEPEL.
15. [TonyyuTh CBSI3b MEXAY TEMIIEpaTypoll annabaTudecKd TMOJHUMAIOLIEHCS YacTUIBl H
TEMIIEpaTypol OKpY’Kaloleil Cpeibl, eCli U3BECTHO, YTO TeMIlepaTypa CpeAbl JMHEHHO MajaeT ¢
Boicotoi: T(z) = Ty— yz.
16. Cawmornert, nersamuii ¢ KypcoMm 60° (T.e. 60° K BOCTOKY OT ceBepa) co ckopocthio 200 M / ¢,
CHOCHTCSI BETPOM TaK, UTO ABUKETCS OTHOCHTEIBHO 3eMJH Ha BOCTOK (90 °) co ckopocThio 225 m/c.
Ecimu camoneT neTUT mpu MOCTOSHHOM JaBJICHHH, KaKOBa CKOPOCTh M3MEHEHHS €ro BBICOTHI (B
MeTpax Ha KWJIOMETP TOPU30HTAILHOTO PACCTOSHUSA) MPH YCIOBUU MOCTOSHHOTO TOJIS JABJICHUS,
reoctpoduueckoro etpa u napametp Kopuomica f = 10~ %¢71?
17. CkopocTh HAOMIAEMOr0 BETpa B HEKOTOPOW 00JacTH OTKJIOHEHA Hampaso moxa yriiom 30°
OTHOCUTENFHO M300ap (JIMHUI TOCTOSHHOTO JaBiieHus). KakoBo yckopeHwue, AeiCTBYIOIIee Ha STOT
BETEp, €CIIM T'PaJUCHT MO JaBJICHUS TaKOB, YTO CKOPOCTh reoctpoduyeckoro Betpa = 20 m/c, a
001acTh pacnonokena Ha mmpore ¢ f = 1074¢ ™1,
18. TopHazmo BpamaeTcsi ¢ MOCTOSHHOM YIi0BOI CKOpocThio ®. [TokaxuTe, 4TO MOBEPXHOCTHOE
JIaBJICHUE B IIEHTPE TOPHAIO OMPEALISIeTCs KaK:
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—w?r?

p(r) = poe 2RT
IJIe P - MOBEPXHOCTHOE JIABJICHUE HA PACCTOSHUU T OT LIEHTpa, a T - Temneparypa (IOCTOSIHHAS).
Ecoun temmneparypa coctaBisier 288 K, a nmaBieHue u ckopocTh BeTpa Ha paccrosHun 100 m ot
nentpa paBabl 1000 rITa u 100 M/c, COOTBETCTBEHHO, KAKOBO JIaBJICHUE B LIEHTpE?
19.  PaccuuraiiTe reoctpoduueckyto CKOpocTh BeTpa (M/c) Ha H300apuueCcKOil MOBEPXHOCTH JJIs
rpaaueHTa reonoreHuuanbHoM BeICOTEI 100 M Ha 1000 KM M CcpaBHHMTE CO BCEMHM BO3MOKHBIMH
PaJUEHTHBIMH CKOPOCTSIMU BETpa ISl TOTO K€ I'paJleHTa IreonoTeHIMaIbHONW BBICOTHI U pajanyca
kpuBu3HBI £ 500 kM. ITycts f = 107471,
20. [Ipeanonoxum, 4YTO BepTUKaJbHBIH cTond atmocdepsl Ha 43° CII u3HagaibHO
u3zorepmuueckuii B nuamnaszone BoicoT 900 - 500 rlla. I'eoctpoduueckuii Berep Ha pa3HbIX BHICOTHBIX
ypoBHsX: FokHBIH, 10 M/c Ha 900 rlla, 3anagusiit 10 m/c Ha 700 rlla u 3amagueni 20 m/c Ha 500 rlla.
PaccunTare cpeqHue ropu3oHTaNbHBIE TPAAMEHTHl TemnepaTypsl B ciosx 900-700 rlla u 700-500
rlla. BeraucnuTs CKOPOCTh U3MEHEHHMS aIBEKTUBHON TEMIIEpaTypsl B KaxaoM cioe. Kak monro sror
aJIBEKIIMOHHBIN TATTEPH JOJDKEH coXpaHsAThes, uToObl Mexay 600 m 800 rlla ycraHoBuiachk
BEIMYMHA CYXOro aguadbaTtudeckoro rpaauenta temmeparypsl (9.8 °C/kM), B IpeanoiaoKeHUH, 4TO
rpaaueHT temneparypsl JuHeeH Mexay 900 u 500 rlla u yto TonmmHa cios mexay 800 u 600 rlla
COCTaBJIAeT 2,25 KM.
21. Cpenuss temmneparypa B cioe Mexay 750 u 500 rlla mpu f = 10™*c™! ymensmaercs B
BocTouyHOoM HampasieHuu Ha 3° C Ha 100 km. Eciom reoctpoduyeckuii Berep Ha 750 rlla ayer ¢
IOr0-BOCTOKA CO CKOpOCThIO 20 M/C, KakoBa CKOPOCTh U HalpaBiIeHHE I'e0CTPO(YUUECKOro BeTpa Ha
500 rlla? KakoBa cpenHsas TeMiieparypHas aaiBekuuu B cioe mexay 750 u 500 rlla?
22. [unmunaapuyeckuit ctoa0 Bo3ayxa paauycoM 100 km Ha 30° c.11. pacimupsieTcs B Ba pasa Mo
CPaBHEHHUIO C MEPBOHAYAIBHBIM pajaunycoM. Eciau Bo3nyx M3Ha4ajabHO MOKOMUTCS, KAKOBA CPEHSS
TaHreHI[MaJbHAasi CKOPOCTh MO MEPUMETPY MOCIIE PACIIUPEHUs?
23. MeteocTaHIMM ~ PaclONOKEHbl B BEpIIMHAX  PAaBHOCTOPOHHEIO  MPSIMOYTOJIbHOTO
TpPEyrojbHUKa C KaTe€TaMH 5 KM ¥ THIIOTEHY30H JIeKalllell Ha ceBepo-BOCTOK. Ha ceBepHOl cTaHIun
nyeT BeTep co ckopocth 10 m/c ¢ azumyrom 60°, Ha 10kHOW 7 M/c ¢ asumyroMm 80°, Ha IOTO-
BOCTOUHOM 12 M/c ¢ asumyTom 105°. HaiiTi 3aBUXpEHHOCTb.
24. KakoBa nupKymsmus Ha IUIomaay B BUJE KBaapaTta co ctopoHoil 1000 kM a1 BOCTOYHOrO
(T. €. 1yromero ¢ 3amnajaa) BeTpa, KOTOPbI yMEHbIIAeTCs M0 BEJIMUYMHE K CEBEPY CO CKOPOCThIO 10 M
/ ¢ na 500 xm? KakoBa cpeaHsisi OTHOCHTEIbHAS 3aBUXPEHHOCTh B KBaipate?
25. Bbruucnnre ckopocTh M3MEHEHMsI LIMPKYJSALUM BOKPYT KBaJpaTra B IJIOCKOCTH (X, Yy) €
yrmamu B Toukax (0, 0), (0, L), (L, L) u (L, 0), ecimu Temneparypa yBeIMYUBAaETCsI B BOCTOUHOM
HamnpaBjieHUH Ha ckopocTh 1 © C Ha 200 kM, a JaBJIeHUE YBEJIMUUBAETCA K CEBEPY CO CKOPOCThIO 1
rlla na 200 kM. Ilycts L = 1000 km, a naBienue B Touke (0, 0) pano 1000 rlla.
26. [{uknoHMYECKUN BUXpPh HAXOAUTCS B LUKIOCTPO(UUYECKOM PAaBHOBECMU C Ipoduiem
TaHTEHIMAIBHOW CKOPOCTH, 3aJaHHBIM BbIpakenueM V = V,(r/r,)", toe V, - cocraBistomas
TaHT'€HLUAJIbHON CKOPOCTU HA PACCTOSHUU Ty OT LIEHTpa BUXPs. BRIUUCINTD HUPKYIALUIO BOKPYT
JVHHUM TOKA B pajguyce 1, 3aBUXPEHHOCTh B paauyce r u AasieHue B paauyce 1. (Ilycts py Oyzer
JTABJICHUEM B TOUKE Ty U IPEANOJIOKUM, YTO IJIOTHOCTh TOCTOSHHA)
27.  Habmonaercs mnepuonuueckass obyauHas cTpykTypa. Ilepuon mpoxoxaeHHsl OTIENbHBIX
001aKOB Yepe3 BEIOpAaHHYIO TOUKY cocTaBiseT 10 MUHYT, a aOCOIFOTHAs CKOPOCTh BETpa HAa YPOBHE
IBIOKEeHUs 0071akoB 50 M/c. UeMy paBHO pacCTOSHUE MEXKy OOJaKamu?

28. YacroTa BepTUKaIbHOW BHOpAIlMu MOTOPHOH JIONKH cocTtaBisieT 2 [, ckopocth 45 Km/d.
Ecnu noaka nBmKeTcs meprneHIuKyIIpHO (GpOHTY BOJTHEHHMSI, KaKOBa JIJIMHA BOJIHBI?
29. Ha ¢yTtOonbHOM MaTue 3ByK cBUCTKa cyipu coctaBisieT v = 3000 I', ckopocts BeTpa V =

10 m/c, BeTep uMmeeT ceBepo-3anagHoe HanpapieHue. Kakyro gactoty OynyT cibimats Ha CeBepHO
u FOxHoit TpuOyHax, ecnu Temneparypa Bosayxa T =16 °C ?

30. IToka3aTb, 4TO COOCTBEHHBIM BEKTOpP I'PYNIOBOH CKOPOCTH B JByMEPHBIX BHYTPEHHMX
I'PAaBUTAIIMOHHBIX BOJHAX MApaJUIeIIeH JUHUAM MOCTOSIHHOH (ha3bl.
31. [TokaxkxuTe, 4To s U30TEpMHUUEcKoro jaswxenuss (DT /Dt = 0) cKopoCTh aKyCTHYECKON
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BOIHEI onpexessiercs Beipaxennem (gH)Y2  rne H = RT /g maciraGHas BHICOTA.

32. Jlng 7aMHHApHOrO IOTOKA BO BpAINAIOMIEMCS LMIMHIPUYECKOM COCYAE, 3aIO0JHEHHOM
BOJIOW (MoJIeKy/sipHas KuHemarndeckas Bs3kocTh v = 0,01 cm2 ¢ — 1), BbuncnuTe miyOuHy ciios
DKMaHa U BpeMsl 3aMeJJICHUsI, eCM MIyOuHa >KuAKoCcTU cocTaBisgeT 30 cM, a CKOPOCTh BpalleHUs
taHka coctaBisieT 10 o6oporoB B MuHyTy. Kakum H0mKeH ObITh paJnyc pe3epByapa, YTOOBI IIKaja
BpeMEHH Bs3KoH nudy3nun oT GOKOBBIX CTEHOK ObIIa COMOCTaBMMAa CO BpeMEHEeM 3aMelTIeHUs ?

33. [Toxkaxkute, 4TO BEPTHKAJIBHO HMHTErPUPOBAHHBIM MAacCONEPEHOC B BETPOBOM IIPU3EMHOM
clloe OKeaHa JKMaHa HampasiieH Ha 90 ° BIpaBo OT HanpsyKEHUS NMPU3EMHOIO BETPA B CEBEPHOM
nonymapuu. OObSICHUTE 3TOT pe3yabTaT (PU3HUYECKH.

Texywuti KOHmMpoab 6 6ude NpPoepKu omuema TIO JOMAIHEH WM CaMOCTOSITCJIbHOW paboTe,
Mpe/ronaraeT Caeayolle BapuaHThl OLlCHUBAHUS:
Otmerka "OTIMYHO" CTAaBUTCS, €CITU CTYJIEHT:
1) npaBunsHO pemmn 100% 3anay;
2) caMOCTOSITENIFHO U3YYHJI TEMY, BbIBEJ HY>KHBIE COOTHOIIIEHUS, COCTABUII KOHCIIEKT;
3) conmpoBOANII TOTYyYEHHBIE PE3YIbTATHI AITOPUTMAMHU U YU CIECHHBIMU JaHHBIMU (python);
4) BU3yanmM3upoBaJl pe3ynbTaThl (python) u gam HeoOXOAMMBIE TTOSICHEHHUSI.
Otmerka "xopouio" cTaBUTCS, €CIM CTYJIEHT BBIIOJIHUI TPEOOBAaHUS K OLIEHKE "OTJINYHO", HO:
1) nonyctuin 6osiee TPEX CyIIECTBEHHBIX OIIMOOK B BHIBOJIAX, pacu€Tax UM MPOrpaMMHOM KOJIE;
2) He BBIBEJ COOTHOULIEHUSI, HO MTOHSLI IIOJIyY€EHHBIN Pe3yJIbTaT;
OtMmeTka "yI0BJIETBOPUTEIBHO" CTABUTCS, €CJIM CTY/ICHT:
1) npaBunbHO pemn menee 50% 3anay;
2) UMEeT KOHCIIEKT, HO HE TIOKa3bIBAECT 3HAHUH B PaMKaX CaMOCTOATEIbHO U3YYEeHHOU TEMBbI;
3) He conpoBOAUI HU OJIUH IOJYyYEHHBIN Pe3yJIbTaT aJITOPUTMOM U YUCIIEHHBIMU JaHHBIMU;
4) He clena BU3yaau3allio pe3yibTaTa He MOXKET JJaTh IOJIHBIX MOSCHEHUH.
Ot1MeTka "HEeyA0BIETBOPUTEIBHO'" CTABUTCS, €CIHU CTYACHT:
1) He pemui HU OAHOM 3a7a4u;
2) HE UMEET KOHCIIEKTa CAMOCTOSATEIbHO U3YYEHHOM TEMBI.
Ilpumep sk3amenayuonnozo burema
9K3AMEHALIMOHHBIU BUJIET Ne 1
Jucimniuna  B1.B.02 «/Ilunamuyeckasi MeTeoposIorusi»
1. AtmocdepHblii KOHTHHYYM. DU3NUecKHe pa3MEPHOCTU U €INHULIBI U3MEPEHUS TapaMETPOB
aTMocgepsbl.
2. 3aBUXpPEHHOCTh B  E€CTECTBEHHBIX  KOOpIMHATaX. YpPaBHEHHE  3aBUXPEHHOCTH.
IIpencraBienue B 1eKapTOBbIX KOOpANHATAX.
3. CkopocTh HabIIOJaEMOTr0 BETpa B HEKOTOPOH 00JIaCTH OTKJIOHEHA HampaBo moj yriom 30°
OTHOCHUTENBHO M300ap (JIMHUI MOCTOSTHHOTO AaBiieHus ). KakoBo yckopeHue, neiicTByrolee
Ha 3TOT BETEp, €CIU I'PaJUEHT IOJs AABJIECHUS TAaKOB, YTO CKOPOCTh I'€OCTPOPHUECKOIO
Berpa = 20 M/C, a 06J1aCTh pacroioxkena Ha mupote ¢ [ = 10~%c L.
Kputepuu ouenkn:
- OLIEHKa «OTJIMYHO» BBICTABIIIETCS CTYJIEHTY, €CJIU JaHbl MPaBUJIbHBIE OTBETHI Ha 2 U3 2
BOIIPOCOB, PEeIlIeHA 3a/1a4a;
- OII€HKA «XOPOILIO» BBICTABJISIETCS CTYJIEHTY, €CJIM JaHbl HE TOUHbIE UJIM HE MOJIHBIE OTBETHI
Ha 2 U3 2 BOIIPOCOB MJIM 3aJlaya pelleHa He TOYHO;
- OLICHKA «YJOBJIETBOPUTEILHO» BBICTABIISAETCS CTYJIEHTY, €CIH JIaHbl MPaBUIIbHBIC OTBETHI
Ha | U3 2 BOIpOCOB, WM TOJBKO PEIICHA 33/1a43;
- OIICHKa «HEY/JOBJICTBOPUTEILHO» BBICTABISAETCA CTYIEHTY, €CJIM OTBEThl Ha BOIPOCH B
Ousere He JaHbl, U 33/1a4a HE pellieHa.
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Pa3pab6orumnk:

7 5
JOLIEHT KadeIpbl METEOPOJIOTUH U HU3UKHU

74

OKOJI036MHOI'0 KOCMHYeckoro mpoctpanctea  E.A. Kouyrosa
(monmucek) (3aHMMaemasi 1OJKHOCTbD) (MHUIHAAIBI, haMILITI )

[Iporpamma coctaBieHa B coorBeTcTBUM ¢ TpeOoBaHusimu PI'OC BO no HampaBieHHio
05.03.04 T'mppomeTeoposorusi, HanmpaBiIeHHOCTh (Mpoduib) «HpOpMAIMOHHBIE TEXHOJOTUU B

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

KOCMHMYECKOI'0 IIPOCTPAHCTBA
«15» mag 2023 r. IIpoToxon Ne 6

3aB. Kadepoil ~es8-p> B, JlaTimesal

Hacmoswas npoepamma, He modcem Ovlmb 60Cnpou3sedeHa Hu 8 Kaxkou gopme be3
npeosapumenbHo20 NUCbMEHHO20 paspeuletus Kapeopvl-pazpabomuuxa npocpammbl.
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JIMeT coryiacoBaHHs, JOMOJTHEHHH U H3MeHeHH
B paGo4yio nporpaMmmy AHCHHILIHHEI
Ha 2024/2025 y4eOHBIN roj

1. BHecTy u3MeHeHus:
1) mammenoBanue 1.8.1 «Oyenounvie cpedcmsea (OC)» H3M0XKUTH B HOBOM
penakuuu — « Oyenounvie mamepuansi (OM)
2) HauMeHOBaHUe « OyeHouHble cpedcmaa Ollsl 6X00H020 KOHMPOJIA» U3II0KUTh
B HOBO# pefakuuy - « OyenouHvle mamepuansl 0 6X00H020 KOHMPOLAY
3) maumeHoBaHMe « OQyeHOUHblEe cpedCmBa MeKYUe20 KOHmMpOoasy U3JI0XKHUTH B

HOBOH peaaKnuy - ((OZ{QHOLIHble mamepudilol meKyujeco KOHmpOoia»

2. BHecTu HONOIHEHUA:

1) JToGasuTs B 11.6.2 ITporpammMHoe obecrieuerne cepliky Ha peectp 110 Ha 2024
r. - https://isu.ru/export/sites/isu/ru/employee/license/.galleries/docs/Reestr-
PO-all-2024 .xlsx

ik

JlexaHn reorpadudeckoro ¢pakyiapTeTa ' % ; Bomorxusa C.K.



