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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.04.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0rUH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
Konsiee Makcum AHaTtonbeBudY, A.T.H., Tpodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIABEPHBIE CUCTEMBI JMCTAHIIMOHHOI'O 30HANPOBAHNA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.3 — cnoco6HOCTh K MPOEKTUPOBAaHUIO M KOHCTPYHPOBAaHUIO CHCTeM, MPUOOPOB M Y3/I0B, a Takke K
pa3paboTke TeXHWUECKMX 3aflaHMii W [JOKYMEHTalMd Ha UX TPOEKTUPOBAaHWE U W3TOTOB/IEHUE,
npe/jHa3HaYeHHBIX [jIsl J1a3epPHOM TeXHWKU UM TEeXHOJIOTHH, Jla3epHbIX ONTHKO-3JIEKTPOHHBIX NPUOOPOB U
cucTeM

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-1.3

3HAHUS:

METO/IVK OLIEHKH pe3y/IbTaTOB PaJlapHOTO U JIUIaPHOTO 30HIUPOBAHMUS;

OCHOB T10/Ty4eHysi, 00pabOTKM 1 MHTeprpeTari JaHHbIX JUCTAHLIMOHHOTO 30H/IMPOBaHNS;

YMeHus:

MOZIe/IMpOBaTh paciipefiesieH s XapaKTepUCTHK atMocdepsr;

MPOBOWTL MaTeMaTH4eCKWil aHaau3 OCHOBHBIX YPaBHEHWH 3HEPrHMd B TMPUEMHHMKAx ONTUYeCKOro
W3y YeHUs;

HABbIKU:

pacueTa pa/jlapHOro 30H1poBaHusl aTMoc(hepsl;

pacueTa MjapHOTO 30H1POBaHUs aTMoC(epsl;

KOMIIbIOTEPHOTO MOZe/IMPOBaHMsl Tpoliecca B3aUMOZJENWCTBUS 3/IEKTPOMAarHUTHOTO U3JIy4eHUsl C
COCTaB/ISIFOILMMU aTMOC(epbl 3eMJIH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna JIABEPHBIE CUCTEMbBI IUCTAHIIMOHHOT' O 30HAVNPOBAHUA siBnisieTcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOATOTOBKM 10 HarpasyieHUto 12.04.05 JlazepHas mexHUKA U /d3epHble MexXHO/102UU.

CopepxaHue [UCLMIUIMHBL SB/SETCA JIOTWYeCKUM npogospkeHreMm auctuiuive: JIMJAPHBIE
CUCTEMBIL

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e TICK-1/24.4 — CrniocobeH omnpeziensiTh TpeOOBaHMS K J1a3epPHBIM CHCTEMaM M CUCTeMaM TeXHUYeCKOTO
3peHwus], a TakXKe K UX 37ieMeHTaM, 000CHOBLIBATE BLIOOP 3/1eMeHTHOM 0a3bl U pa3padarhiBaTh 371eMEeHTHI
KOHCTPYKLMM

¢ TICK-1.3 — CniocobeH K MpOeKTHPOBAaHUIO U KOHCTPYMPOBAHHUIO CHCTEM, TTPUOOPOB U Y3/I0B, a TAKXKE K
pa3paboTke TeXHUUECKHX 3aflaHUH U JOKyMeHTall} Ha UX ITPOeKTHPOBaHUEe U M3TOTOB/IEHHE,
npe/jHa3HaYeHHBIX [IJIs1 /Ia3ePHOM TeXHUKHU U TeXHOJIOTHH, Jla3epHBIX ONTHKO-3IeKTPOHHBIX IPUOOPOB 1
CUCTEM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. CocraB armocdepbl. I heKTbI B3auMOeHCTBHs H3/TyueHHs ¢ 3emueit. 1.1
OCHOBBI JUCTaHLIMOHHOTO 30HAMpPoBaHus. 1.2 TIpHpo/a 3/1eKTPOMAarHUTHOTO U3/TyYeHHUs].
6 11 3aKoHbI U3/Tyyatollero Tesa. 3nyuenue uepHoro Tena. Ilomsipusauus. 1.3 Msnydenue, 47 14 10 4 33 25
oTpakeHHe U Apyrue 3GdeKTh B3aMMOZEHCTBYS TOBEPXHOCTH 3eMJTH C U3nyueHueMm. 1.4
CrpyKTypa, coctaB arMocdepbl. CBOICTBa aTMOC(EPHBIX a30B, a3po301si, 06/1aKoB.
Paszpen 2. Binsinue arMocgepbl Ha AUCTAaHIHOHHBIE H3MepeHust. 2.1 [ToroweHue,
6 1 H3nyuyeHve aTMOCq)epHBIMH ra3aMM U B/IMSTHHE 3TUX E)qJCpeKTOB Ha AUCTaHLIMOHHbIE 8 2 2 0 6 25
u3MepeHus. 2.2 PaccesiHue, MoOIVIOLIeHHe a3po30/IsIMU U 00/1akaMH, U B/IUSIHUE 3THX
TIpOL|eCCOB Ha ANCTAHLIMOHHbIE MU3MEePeHHs.
Pa3pgen 3. ITaccuBHOe JUCTAHIY 30H/HUP 3.1 IlpUHLUMB] JUCTAHLIMOHHOTO
30HAUPOBaHNA Ha OCHOBE paCcCesaHUus U ocsabnenus. PaccesiHie Kak MCTOUHUK BTOPUYHOT'O
W3/Iy4YeHNsl, MHOTOKpaTHOe paccesHue. 3.2 HpnmeHeHHe TaCCUBHOI'O JUCTAaHLIMOHHOI'O
6 11 30H/MPOBaHMsI Ha OCHOBe TOIVIOLIeHNUs U paccesiHusl. 3.2.1 JleTeKTUpOBaHUe 030Ha U IPyIUX 47 14 10 4 33 25
ra3oB B Y®. 3.3 IIpuHI{1IIbI TACCUBHOIO JUCTAHLIMOHHOTO 30H/IMPOBAHNS HA OCHOBE
W3/Ty4YeHNs. 3.4 le/IMEHeHI/le TIaCCUBHOTO JUCTAaHLIMOHHOI'O 30HAUPOBaHNA Ha OCHOBE
W3/Ty4YeHs: U3MepeHye TeMIlepaTyphl IOBEPXHOCTH MOPs, MCC/lefjoBaHKe 00/IaKOB 1 0Ca/IKOB.
Paspen 4. IIpuHOUNGBI aKTHBHOTO {UCTAaHI[HOHHOTO 30HANPOBaHuA. Pafapel 1 Ifapsel.
4.1 TIpUHLMITBI 30HAMPOBaHUS U3/TyUeHHeM: H3MepeHHe TeMIepaTypHOro npoduss,
M3MepeHHe ra3oBoro cocraBa arMocdepsl. 4.2 TIPUHLMIBI AKTUBHOTO AUCTAHLHOHHOTO
6 11 30H/JMPOBaHMS: PaJiapsl U nuAapsl. 4.3 IIpuMeHeHye paJlapoB: 30HAUPOBaHHe 06/1aKOB U 78 21 12 9 57 25
oca/ikoB. 4.4 TIpuMeHeHHe /apoB: 30HAUPOBaHKe a3P030/IbHO-Ta30BOBIO COCTABa
aTMOCq)epBL 4.5 HpVIMeHeHMe JINJApOB /I IUAarHOCTUKU BETPOBOI'O I10JIA. KOI"epeHTHbIQ
JI0TUIepOBCKYe u/apbl. JJorniepoBcKue 1uaphbl NPsIMOTO JAeTeKTUPOBaHUsl.
Bcero 3a 11 cemecTp 180 51 34 17 129 100
Bcero no gucnuninHe 180 51 34 17 129 100
3.2. JTabopaTopHbIii NPAKTUKYM
Ne O0BeMm,
HOMEp N HAMMEHOBaHHe pa3je/ia JUCLHUII/IMHBI Tema HﬂﬁOpﬂTOpHOl"O MNPpAaKTUKYyMd
n/n ay/. yacoB
1 Pazgen 1. CocraB atmocdepbl. DPdeKTh MogenvpoBaHue pacripezeneHus 4
BBBHMOAEﬁCTBHH H31yueHusd C 3eMJiei. XdpaKTepUuCTHUK aTMOCCl)epI:I
Paspen 3. IlaccuBHOE JyCTaHLIMOHHOE
2 ITaccuBHOE 30HAMPOBaHUE 4
30HAWDOBaHUE.
3 WHTepripeTanys pajapHoro 4
Paspen 4. IIpyHIMIIBI aKTUBHOI'O AUCTAaHLIMOHHOIO |30H/IMPOBaHUsA
4 30HAWPOBAHMUS. Pa,qapbl W JIMaphbl. I/IHTEpHpETaHHH JIMAapHOro 5
30HAWPOBAHUA
Bcero 3a 11 cemecTp 17
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
No Homep n HaumeHOBaHHe Oompem,
Cojep>xaHue yueOHOro 3ajaHus
n/n pPa3ae/ia JUCHUIIMHbI JacoB
HByquI/Ie npeayCMOTPEHHBIX HpOI‘paMMOﬁ AUIAKTHUYe CKNX
1 €IWHHI] I10 KOHCIIEKTaM HEKuHﬁ, MaTepHra/iaM IIPaKTUue CKHUX 18
Pa3gen 1. CoctaB atmocdepsl. M o
o 3dHATUU U PEKOMEHAYyeMOU JIuTeparype
OdderTr! B3aIMOAENCTBUS 5 5 —
M3/TyUeHus C 3eMJIei. O[rOTOBKa K BBITIOJIHEHUIO U 3dIIUTE JIa00PaTOPHOU
2 paboTel «MoJenpoBaHUe pacrpe/eieHrs: XapaKTePUCTUK 15
atMocepbi»
M3yueHne nmpeayCcMOTPEHHBIX IPOrpaMMOM dKTHYeCKHUX
Pa3men 2. Bmusiare atMochepbl Y PEAY P nporp AU
3 €QWHMUIL] T10 KOHCTIEKTaM JIEKIJUK, MaTepPHrad/IaM IMMPAKTUUE CKUX 6
Ha JUCTAaHLIMOHHbIE U3MEpPEeHUA. o o
3dHATUUN U PEKOMEHAYyeMOU JIuTepaType
Pa3pen 3. IlaccuBHOE N3yueHue nipelyCMOTPEHHBIX MPOrPaMMOM AUJaKTAYECKUX
4 AWUCTAHLIMOHHOE 30HAWPOBaHKE. | € JUHUIL] I10 KOHCITEKTaM ]IEKLlHﬁ, MaTepHra/iaM IIPaKTUUeCKHUX 18
3aHATUU U pEKOMEHAyeMOﬁ JiuTeparype
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5 [ToAroTOBKA K BBITIOJTHEHHIO U 3alTTe J1TabopaTopHOM 15
paboThl «ITacCUBHOE 30HIUPOBAHUE»
V3yuyeHue npelyCMOTPEHHbIX IIPOrPaMMOM AUJaKTHYe CKHX
6 €IUHULI 110 KOHCTIeKTaM JIeKLIM U PeKOMeHlyeMOoHr 18
Pasgen 4. [IpyuHLUIIBI /mreparype
- |aKTUBHOTO /IUCTaHIMOHHOTO IToAroToBKa K BHIMOIHEHUIO U 3alljUTe 1abopaTopHOi 15
30HAVpOBaHud. Pasapsl u paboThl «HTepIpeTalys palapHOTro 30HUPOBAHUSI»
8 JInJapkI. IToAroToBKa K BLIMOJIHEHUIO U 3aIIUTe J1ab0paToOpHOH 15
pabote! «/HTepripeTanys MMAAPHOTO 30HAUPOBAHUS»
9 [NoaroroBka K AuddepeHIIMPOBaHHOMY 3auéTy 9
Bcero 3a 11 cemectp 129

3.4. Kypcoras pabora

IMEPUO[
NCIIO/IHEHUSA| INTAHUPYEMOE
COAEPKAHHE STAIA (Hepenu BPEMHI (uac)
ceMecTpa)
Otan 1. AHanu3 3azanvs Ha pabory. Cocrasnenue miaHa. ITogbop 9-10 4
Y U3yueHUe JIMTepPaTyPHBIX NCTOYHUKOB.
Oran 2. Pa3paboTka pacueTHOM Mo/ienin. [IpoBesieHre pacueToB. 11-14 8
dopmupoBaHre paboThI.
Orarn 3. OdbopmsieHNre MOSICHUTE/TLHOM 3alMCKU. 3alluTa. 15-16 6
Bcero 3a 11 cemectp 18

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 56| 7 8 91011 12 13 14 15 |16| 17
JIP, Otu. JIP, Otu. Tecr, JIP, JIP, Otu. oud.
11 Tect 10 JIP Tect| |OP|Tect 0 JIP P OT4. 110 JIP Tect 10 JIP Tect|P 30,

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTuueckasi paboTa;

Tect — TecrT;

JIP — naboparopHas paboTa;

Ortu. no JIP — otuet mio JIP;

Iud. 3a4. — JudQepeHIMPOBaHHbIN 3aueT.

TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

clefyroumx popmax:
e UAarHOCTUYeCKas pabora;
TecCT;

(]
¢ jyabopaTopHasi paboTa;
e otuer 110 JIP.

IIpomMexyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e uddepeHLMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. I1. CaBuHsIx, B. A. Conomatus. . ONTUKO-3/IEKTPOHHBIE CUCTEMBI JUCTAHLMOHHOTO 30HAUPOBaHNUS.
Mocksa: MammHocTpoenue, 2014, si1. pec.

2. M. A. Konseg. . JTazepHoe 3oHaupoBanue arMochepsl. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa,
2015, 43 5K3.

3. M. JI. BenoB. ONTHKO-3/IeKTPOHHBIE CITYTHUKOBBIE CMCTEMbl MOHUTOPHHTA ITPUPOIHOM cpezibl. M.: U31-
Bo MI'TY um. H. 3. baymana, 2014, 551. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. B. A. Banax, U. H. Cmanuxo. . KorepeHTHbIe 10T1/IePOBCKHE BETPOBLIE TWAAPHI B TypOy/IeHTHOM
atmocdepe. Tomck: N3a-so MOA CO PAH, 2013, 1 3k3.

2. 0. A. Menbhuk, C. I. 3y6koBuy, B. /1. CTernaneHKo. . Pa/ivi0/10Kal[OHHBIE METO/IbI UCC/IeI0BAHUS
3emmu. M.: Cos. paguo, 1980, 1 3k3.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://www.urait.ru/ — Obpa3oBarenbHasi ryardopma «HOpaiit». 111 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yngamenrtanbHasn 6ubmuoreka BI'TY « BOEHMEX» um. 1.0.
YcTuHOBa.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.
5.5. TIporpamMMHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:
1. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI JUICTAHIIMOHHOI'O 30HAVPOBAHUSI

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa JIABEPHBIE CUCTEMbBI AJVCTAHIITMOHHOI'O 30HAVIPOBAHUS siBnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKM T10 HarpaBiaeHuto 12.04.05 JlasepHas mexHuka U Jda3epHble mexHoAo2uu. JUCIUIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.3 crocobHOCTh K TPOEKTHUPOBAHWI0O M KOHCTPYUPOBAaHMIO CHCTEM, MPUOOPOB M Y37I0B, a TaKXkKe K
pa3paboTKe TEXHWUeCKUX 33/[aHUHd W JIOKYMEHTAallud Ha WX TIPOEKTUPOBAaHWE U  HW3TOTOBJEHHeE,
MpefiHa3HAYEeHHBIX /IS J1a3€PHONW TEeXHWUKW W TEXHOJIOTHH, JIa3epHBIX OINMTHUKO-3/IeKTPOHHBIX MPUOOPOB M
CUCTEM.

Co;[epx(aHHe AVCHUITVIMHBI OXBAaThIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C OCHOBaMHU dr')I/IBI/I‘-IECKI/IX TMMPpUHIWUIIOB
AUCTAHIIUOHHOT'O 30HANPOBAHUSA aTMOCCl)epLI, 3eMHOMU MOBEPXHOCTHU U OKEaHOB.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* TeCT;
¢ naboparopHas pabora;
e otuert 1o JIP.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPYZI0EMKOCTb OCBOEHHUSI AUCLMIUIMHBI COocTaBiaseT 5 3.e., 180 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHaTHS (34 4.), mabopatopHelii mpakTkyMm (17 4.), camocTosTe/ibHas paboTa
ctyzeHrta (129 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI JUICTAHIIMOHHOI'O 30HAVPOBAHU ST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexkomeHnyemasi iuTeparypa prm:{?éKOCTb’
Pa3pen 1. CoctaB atmochepsbl. ¢ ¢heKThI B3auMo/ieCTBUA U3/TydeHusl ¢ 3eM/lIeH.
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi B. Il. CaBunbix, B. A. ConomaruH. .
AMAAKTUYECKHX e{HHL 10 KOHCIIeKTaM OMNTHKO-3/1eKTPOHHbBIE CUCTEMBbI 18
JIeKLIAM, MaTepyasiaM IPakTUUeCKUX 3aHATUH U | [AKMCTAHI[MOHHOTO 30HMpOBaHMsI: MOCKBa:
peKOMeHAyeMOoM ThTepaType MarmmmHoctpoenue, 2014 (Bce)
HO,E[FOTOBKEI K BBITIOJIHEHUIO U 3alluTe M. A. Kouses. . ]Ia3epH0e 30HAWPOBaHUe
naboparopHoii paboTel «MojieupoBaHye armocgepsl: CII6.5I'TY "BOEHMEX" um. 15
pacripe/ie/ieHHs XapakKTePUCTUK aTMOC(epbI» M. @. Ycrunoea, 2015 (1)
Wroro no pasgeny 1 33
Pazpen 2. Biusiaue atMocdepbl Ha JUCTAHIHOHHBIE H3MEPEeHMU .
B. A. banax, 1. H. Cmanuxo. . KorepeHTHble
JIOTJIEPOBCKHME BETPOBBIE JTUAAPHI B
TypOyneHnTHol armocdepe: Tomck: U3a-Bo
N3yuenue npeyCMOTpPEHHBIX TPOrPaMMOK VIOA CO PAH, 2013 (sce)
M. A. Konsies. . JTazepHOe 30HAUPOBaHUE
’ o . ®. YctuHoBa, 2015 (1, 2)
PEKOMEHAYEMOM Tepatype 1O. A. MenbauK, C. I. 3yOkoBuy, B. 1.
CrenaHeHKo. . PajioioKaliMOHHbBIE METO/bI
ucciegoanus 3emau: M.: Cos. paguo, 1980
©)
Wrtoro no pa3geny 2 6
Paspen 3. IlaccuBHOe AMCTAaHIUOHHOE 30HUPOBaHUeE.
N3yueHue ripelyCMOTPEHHBIX TTPOrPaMMOii M. A. Konses. . JTazepHOe 30HAUPOBaHKE
JUJAKTUUeCKUX eJUHUL] [10 KOHCIIEeKTaM armocepsr: CIT6.BT'TY "BOEHMEX" nm. 18
JIEKL[|H, MaTepuasiaM MpakTHdeCcKuX 3aHSATUN U . ®. Ycrunora, 2015 (1, 3, 4, 6)
peKOMeHAyeMOU uTepaType B. I1. CaBunbix, B. A. CosiomMaTuH. .
ITogroroBKa K BBITIOJIHEHUIO U 3allUTe OnTHUKO-3/1eKTPOHHBIE CUCTEMBI
nabopatopHoii paboThl «ITaccuBHOE AVCTaHLIMOHHOTO 30H/AMPOBaHuUs: MoCKBa: 15
30HAUPOBaHUE» MamuvHoctpoeHnue, 2014 (Bce)
Wroro no pasgeny 3 33
Paspen 4. IIpuHIUNBI aKTUBHOIO AUCTAHIIMOHHOI'0 30HAUPOBaHusl. Pajapsl U 1MAapsl.
W3yueHne npesyCMOTpeHHBIX IPOrpaMMOM 1O. A. MenbauK, C. I. 3yOkoBuy, B. 1.
IAJAKTUUeCKUX eIUHUL] T10 KOHCTIeKTaM CremnaHeHKo. . PafioiokaljuoHHbIe METObI 18
JIEKL[MI 1 PeKOMeHAyeMOii IuTepatype nccnenosanus 3emau: M.: Cos. paguo, 1980
[ToaroToBKa K BBIIOJIHEHHUIO U 3aLL[UTe (6)
nabopaTopHoii paboThl «/IHTeprpeTaLys M. JI. benoB. ONTHKO-3/1eKTPOHHbIE 15
PaZiapHOTro 30HJUPOBAHUS» CIyTHUKOBBIE CUCTEMbI MOHUTOPUHTA
[ToaroToBKa K BBIOJHEHHUIO U 3aLL[UTe npupoAHon cpepp: M.: Msa-so MI'TY nm. 15
nabopaTopHoii paboThl «VIHTeprpeTaLys H. 3. baymana, 2014 (3-7)
11 23942



JIAIAPHOTO 30HAUPOBaHUSI»

M. A. Konses. . JIazepHOe 30HAUpPOBaHue

armocepsr: CITI6.BT'TY "BOEHMEX" um.

[NogroroBka K guddepeHIpOBaHHOMY 3a4ETy II. ®. Yerumosa, 2015 (3-7) 9
Wrtoro no pasgeny 4 57
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI JUCTAHIIMOHHOI'O 30HAVPOBAHUSI

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* TeCT;

¢ jylabopaTopHasi paboTa;

e otuet 1o JIP;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Tect

KoHTposb yCcBOeHHs TIEKL[MOHHOIO MaTepyuasa CTYIeHTOB MPOU3BOJUTCS B aBTOMAaTUUECKOM PEXXHUME 3a
cuet npuMeHeHust [10 «MeHTOp», TTpeACTaBIsIoIIero coboit BeO-mpuiokeHre, B KOTOPOM KJTMEHTOM
BBICTYyTaeT Opay3ep, a cepBepoM — BeO-cepBep. JocTyn cTyeHToB K [10 «MeHTOp» OCyIIeCTBsIeTCs uepe3
M000# nHTEpHET Opay3ep, yCTaHOB/IEHHBIN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B C€Th VIHTEpHET C
TIOMOII[bI0 UHANBUAYATBHOTO JIOTUHA U TIapoJis. B KoHIle KaXK/oM JIeKI[MM MPHUCYTCTBYIOIIUM CTyAeHTaM
TipeJjiaraeTcsi OTBETUTDb Ha OJJUH U3 BOMIPOCOB TI0 TeMe H3JI0XKeHHOU JIeKLUW. Pe3ybraThl TeCTHUPOBaHUS
0000111aF0TCs C TIOMOIIIBI0 6arUTbHO-peUTHHTOBOH crcTeMbl (BAPC). OCHOBHBIM KpUTEPHEM Ha3HAYEHHUS
6asI/IOB C/TY>KUT CIOCOOHOCTD CTY/IEHTA OTBEYATh HA TECT 32 MUHUMAJIBHOE UKMC/IO MOMBITOK.

JIaGopaTopHas pabora

Homnyck k JIP:
* JIOMYCK K BBITIO/IHEHHIO TIEPBBIX /IBYX JIP He MpeslyCMOTpeH.
* I71SI IOTTyCKa K BBITIOJIHEHHUIO TPeThel U nocieaytomux JIP HeoOXoguMa 3aIiyTa OfHOM 13 BBIMOTHEHHBIX
paHee padoT.
3awura JIP:
3ammura JIP mpepycMaTpuBaeT 00Cy>KaeHue Mopsi/iKa pelieHus], pelyCMOTPEHHBIX ee TeMaTHKOU 3a/1auy,
BKJTFOUast TPOBEPKY YCBOEHHUS CTYZEHTOM COOTBETCTBYIOIIWX CBEJIEHHUH U3 TEOPHH.

OTuet no JIP

OTueThl 110 1ab0pPaTOPHBEIM paboTaM IPE/CTAB/ISIOTCS B IIEUAaTHOM UM PYKOITMCHOM (opme.
IomnyckaeTcs BBITIOTHEHHE PACUETOB «BPYUHYIO» WM UCTOIb30BaHHE CUCTEM aBTOMAaTH3al[iN
MareMaTHuecKrux pacuetoB. Kakzioe 3ajaHre Ha 1abopaTopHyto paboTy Ccoziep>KUT Habop mapameTpoB B
COOTBETCTBUM C UHAWUBUAYaIBHBIM BAPUAHTOM.
Kpurepun oLieHUBaHUS:
JIaboparopHast paboTa CUMTaeTCs BLIOJHEHHOH YCITeIIHO (TIPUHUMAETCS) TIPY CJIeAYIOLIUX YCIOBUSIX:
* [IpaBUWJIbHOE BBITNIOJIHEHKE BCeX ITYHKTOB (3aZiau), IIpelyCMOTPeHHbIX 3a/laHueM;
* IpaBU/IbHOE TTOCTPOEHHe U 0()OpM/IeHNE B COOTBETCTBUM C TPeOOBaHUSIMU TOCY/JapCTBEHHBIX CTAaH/APTOB
ECK/] rpacvKoB /7151 BceX 10/Iy4aeMbIX B XO7ie BBITIOIHEHHUSI 3a/laHUsl XapaKTepUCTHK;
* yCrelIHas 3aIjuTa J1abopaTropHoii paboThI.

JuddepennupoBaHHbIil 3a4eT

Or1leHKa «3aUTeHO-0T/IMUHO» BBICTAB/ISETCS TIPY PA3BEPHYTHIX U TOUHBIX OTBETAX Ha 2 TEOPeTHUEeCKUX
BOTIpOCa.
O11eHKa «3auTeHO-XOPOIII0» BLICTABJISIETCS TIPH TOUHOM M TTOJTHOM OTBeTe Ha 1-bIif TeopeThuuecKuil BOTIpoC, U
HETOUYHOM OTBETe Ha 2-0U TeOpeTHUeCKHM BOMPOC.,
O11eHKa «3auTeHO- YI0BI€TBOPUTEIBLHO» BLICTAB/SAETCS MO0 MPU TTPaBUIBHOM OTBETE Ha OJUH
TeopeTHUeCKHii BOMpOC.
OrleHKa «He 3aUTeHO0» BBICTABJISETCS TIPH HETIPAaBU/IbHBIX OTBETAX HAa TEOPETHUYECKHEe BOTIPOCHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Pazpen 1. CocTaB atmocdepsbl. Ha6oT(;E Hast
6 11 |3ddekTHI B3anMogeCcTBUA 47 | 14 | 10 4 33 25 p&?6OTEll)
H3JIyYeHHs C 3eM/IeH. Oruer 110 JIP
6 1 Pazpen 2. Bausinne atmocdepbl Ha 8 2 2 0 6 25 Tecr
AUCTAHIMOHHBbIE U3MepeHMH.
Tecr,
6 1 Pazpgen 3. IlaccuBHoOe 47 | 14 | 10 4 33 75 JTabopaTopHasi
JUCTAHIIMOHHOE 30H/APOBaHMe. pabora,
Ortuet mo JIP
Pa3pen 4. IIpyHIMNBI aKTUBHOTO HaGOTz% Hast
6 11 |pMCTAaHLMOHHOIO0 30H/AMPOBaHUS. 78 | 21 12 9 57 25 D 560%11)
Papapse! u mujgapsl. Otuer 1o TP
Bcero 3a 11 cemectp 180 | 51 | 34 17 129 100
Bcero nmo gucuuinHe 180 | 51 34 17 129 100
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Kputepuu oneHuBaHus

IICK-1.3
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6

Ne 7
Ne 8

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Bonpocbl omkpbimozo muna:

B uem oT/IMuMe NacCUBHBIX CPECTB AUCTAHLIMOHHOTO 30HAUPOBAHUS OT aKTUBHBIX ?
ppm - 3TO

Yro BK/IIOUAET B CeOsl MOHSATHE «CTaHjapTHas aTMocdepa»?

OKHO TIPO3pauyHOCTU aTMOC(hephbl — 3TO

CeueHue MOI/IOIeHUs] MOIEKYJ/Ibl — 3TO

WNupukatpuca paccessHus My nMeeT SIBHO BBIDa’KEHHOE HarlpaB/ieHHe pacCesiHus.
Kakoe?

Kakoe npeznonoxeHyst UCIO/b30BaHbI TPU BbIBeJ€HUM JIUZAPHOTO YPAaBHEHUS ?
TeomeTpuueckuii GakTOp B TUJAPHOM YPaBHEHHUH — 3TO

MoHocTaTuueCKUM KoaKCUa/IbHbIN UAap — 3T0

NEP - 3t0

Bonpocbl 3aKkpblimozo muna:

I'maBHOe oT/iMuMe AUCTAHLIMOHHBIX W JIOKAJ/IBHBIX CPEACTB AWarHOCTUKU 0pr>Ka}ome1‘/'1
CpeAbI 3aK/IFOUYAeTCAd B....

a)  [uaria3oHe OTNTHUYeCKOTO W3TyYeHUs
b)  MeTone aHaM3a MOSYUYEHHBIX Pe3yLTaTOB
C)  B3aMMHbBIM PacrojMKeHueM 00beKTa U U3MEPUTEIBHOTO rpubopa

d) ckopocThio 06pabOTKH JIAHHBIX
OcHoBHas oTunTenbHas ocobenHocTs COAPOB ot PAITAPOB u JINJAPOB?

a)  pa3Mephl ITpUeMHUKa
b)  mampHOCTH U3MepeHUs
C)  CKOpPOCTb U3MepeHUs

d) cCKOpOCTh pacripocTpaHeHust U3TyYeHUst
B kakoM /ivamna3oHe 3/1eKTPOMarHMTHOTO u3iyueHus paboraet JIMAP?

a)  pEeHTreHOBCKOM
b)  onTHueckom
C)  paJuOBOJIHOBOM

d) akycTuueckoM
MoryT nv Mapsbl yCTaHaB/IMBaThCSl HA KOCMUYECKHUX arraparax?

a) Hert, T.x. TaM HeT aTMoc(epbl
b) [a, HO TOJBKO a3p030JIbHbIE TUAPHI
c) Hert, T.x. Bpems nposeTa UMIy/Ibca A0 3eM/IU OUeHb BeJIMKO

d) a, moboro Trma
Kaxkast yacth aTMOC(hepbl B 0OCHOBHOM UCC/IEYETCS C TTOMOIIIBIO JTHZAPOB?

a) Ttepmocdepa
b)  me3ocdepa
c¢) Tpomnocdepa

d) Tporiomnay3a
B kakoii yactu arMocdepbl IPOUCXOAUT Haubo/iee UHTEHCUBHOE TTepeMeIIIMBaHHe
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a3p030JIbHBIX YaCTUL]?

a) B BepxHeil yacTu Tporiocgepsl
b) B mpusemMHOM ciioe aTMOC(epsI
C) B TpoOMONay3e

d) Ha BbIcOTax Oosee 15 KM

Ne 7 Kaxkoi1 urcieHHBIN KpUTeprii onuckiBaeT o0iee ociabieHre ONTUYeCKOro U3/TydeHust
atMocdepoii?

a)  OnThueckas TO/IIMHA
b)  KosdduimeHT normorieHns atMochepbl
c¢) Mereoponoruueckasi JaMBHOCTA BUAUMOCTH

d) KosddwurmeHT paccesaus
Ne 8 Kakast 0c0GeHHOCTb eCTb Y PAMAHOBCKOTO PacCesTHUS?

a) VsmeHsieTcs mo/sipy3al{is pacCestHHOTO U3/TyUYeHuUst
b)  Ycunuaetcs norsoieHye ra3omM
c¢) CeueHue paccesiHUsI He 3aBUCUT OT JIJTUHBI BOJTHBI

d) PaccessHHOe M3/TyueHHe UMeeT APYTYIO JJIMHY BOJHbI
Ne 9 Tun paccesiHus onpefiesseTcs. . .

a)  CeueHHEM paccesHus
b)  oTHoIIeHHeM pa3Mepa UaCTHIIbI U AJTUHBI BOTHbI
C)  KOHLeHTpaLuell ra3a Ui YacTHL]

d) BpeMeHeM B3aUMO/IeHCTBUS
Ne 10 KoHTyp TMHNY MOT/IOIIEHUS B YCIOBUSIX pearbHOM aTMOC(ephl ONMCLIBAETCS

a)  Kpuroii JlopeHiia
b)  Kpusoii 'aycca
c¢) Kpusoii ®otirta

d) Kpugoii I1IBapuia
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