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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)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
roz Habopa rpymmsr: 2025

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 JMCTAHIITMOHHOI'O 30HANPOBAHVSA 3EMJIN

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:

[TK-2.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-2.1

3HAHUA:

OCHOB TI0/TyueHusi, 00pabOTKM M MHTeprpeTarivi JaHHbIX JUCTAHLMOHHOTO 30H/IUPOBaHKS;

METOAMYEeCKUX  TPUHLUIIOB  TO/MyyeHHs1 HMHGOPMAaLUM O  TOACTW/NAIOIeNl  TOBEPXHOCTH
JVCTaHLIMOHHBIMU METO/lJaMU M3MepeHHH C /la3epHbIX YCTaHOBOK;

METOZIVK OLIeHKH pe3y/IbTaTOB paJapHOro U IUapHOTO 30HAMPOBaHUS;

YMeHus:

TeopeTHUecKue:

- B/laJileHre MeTo/jlaM{ MO/le/IMPOBaHUsI pacIipe/ie/ieHus XapaKTepUCTUK aTMoc(epsl;

- B/IafieHHe MeTOZlaMM MaTeMaTHyeCcKOro aHajin3a OCHOBHBIX YDaBHEHWN 3HEpPruv B IPHEMHHKaX
OINTUYECKOr0 U3/My4YeHHs;

MpaKTh4yecKue:

- BJIaJleTh MeTOAUKOM pacueTa paJjapHOro 30HJUPOBaHUs aTMOCGephI;

- B/laJileTb MeTOZIMKOM pacyeTa JIM/JapHOI0 30HMpOBaHust aTMoC(epsl;

HABbIKU:

KOMIIBIOTEPHOTO MOZe/IMPOBaHMsl TpoLiecca B3aUMOZJENWCTBUS 3/IEKTPOMAarHUTHOTO WU3JIy4eHUsl C

COCTAaBJ/ISIOIMH aTMoCheps! 3eMIIH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuyunvza JIASEPHBIE CUCTEMBI JUCTAHIIMOHHOI'O 30HANPOBAHNSA 3EMJIN
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
[IporpaMMsl IIOATOTOBKY M0 HarpasieHuto 12.03.05 JlazepHas mexHuKa U 1a3epHble MexHOA02UU.

CogeprkaHue JUCLUIVIVHBI ABISeTCS JIoruyeCKuM npogospkenueM gucuuiuive: OCHOBBI OIITUKA,
ITPUKJIAJHAS OIITUKA.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CriocobeH NIpUMEHSTh €CTeCTBEHHOHAYUYHbIE U 00ITIeMH)XeHEPHbIe 3HaHUS, METO/IbI
MaTeMaTH4yeCKOoro aHaiu3a U Mo/le/TMpOBaHUs B UH)KeHePHOM esITe/TbHOCTH, CBA3aHHOM C
TPOeKTUPOBaHKEeM, KOHCTPYHMPOBaHUEM U TeXHOJIOTUSIMU TIPOM3BO/ICTBA J1a3epHON TeXHUKU

¢ [TK-2.1 — CriocobeH K aHa/M3y 3a/]auu TI0 MPOEKTUPOBAHMIO TUITOBBIX CUCTEM, TPUOOPOB, y3/I0B U
JieTaseli la3epHON TEXHUKH, JTa3€PHBIX OMTHKO-3/IEKTPOHHBIX TIPHOOPOB U CUCTEM

¢ TIK-2.3 — CnocobeH K pacuety, TTPOEKTUPOBAHHUIO U KOHCTPYUPOBAHUIO B COOTBETCTBUH C TEXHUUE CKUM
3a/]JaHMEM THUIIOBBIX CUCTEM, TIPUOOPOB, /leTajiell U Y3/10B Ha CXeMOTEXHUYECKOM U 37IEMEHTHOM YPOBHSIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. CocraB armocdepsl. dpdeKThl B3aumMoaeiicTBHA U3aydeHHs ¢ 3emeii. 1.1
OCHOBBI JUCTAHLIMOHHOTO 30HAUpoBaHuysl. 1.2 TIpupoza 3/1eKTpoMarHuTHOro u3nyvyenus. 1.2.1
4 8 3aKoHbI H3/Iyyatoliero Tesa. 1.2.2 W3myuenue uepHoro tena. 1.2.3 Tlonspusanus. 1.3 30 13 6 7 17 25
W3nyueHne, oTpaxkeHHe U AApyrye 3(heKTbl B3aUMOAEHCTBHS TOBEPXHOCTH 3eMJIH C
usnyuyenueM. 1.4 CTpykrypa, coctaB armocdepbl. CBOiCTBa aTMOC(EPHBIX Ia30B, a3PO30JIs,
001aK0B.
Pazpen 2. Bausinue armocdepbl Ha AMCTAaHIMOHHBIE H3MepeHus. 2.1 TToroleHue,
4 8 H3/lyueHHe aTMOC(epHbIMHU ra3aMu U BIUsHUE 3TUX 3 (eKTOB Ha AUCTAHLIOHHbIE 17 9 4 5 8 5
W3MepeHus. 2.2 PaCCEHHI/le, TI0I/I0LeHre a3p030/IIMHU U 06HaKaMl/I, U B/IUAHUE 3TUX
TIpOL|eCCOB Ha ANUCTAaHLIMOHHbIE U3MepeHUs.
Paspen 3. ITaccuBHOe uCTaHIY 30HAUP 3.1 I1pUHLUITE] JUCTAHIIMOHHOTO
30HAUPOBAaHHUA Ha OCHOBE pacCeaHUs U ociabnenus. PaccesiHie Kak HCTOUHUK BTOPHUYHOTO
H3/1y4yeHMsl, MHOTOKpaTHoOe paccesiHue. 3.2 [IpuMeHeHre NacCUBHOIO AUCTaHLHOHHOTO
4 8 30H/JMPOBaHUsI Ha OCHOBe IOIVIONIeHNs U paccesiHus. 3.2.1 JleTeKTUpOBaHHe 030Ha U APYTUX 29 13 8 5 16 25
rasos B Y®. 3.2.2 3oHAnpoBaHHe 06/1aK0B ¥ a3p0o30/1eid. 3.3 [IpUHLIUIIBI TACCUBHOTO
AUCTAaHLIUOHHOI'O0 30HAUPOBaHUA Ha OCHOBE U3/TyUeHHs. 3.4 HpumeHeHue TacCMBHOIo
JMCTaHLMOHHOTO 30H/IMPOBAHUSA HA OCHOBE U3/TyUeHHUs: U3MepeHHe TeMIleparyphl
TIOBEPXHOCTU MOPs, UCCIeJOBaHne 061aK0B 1 0CagKoB.
Paspen 4. IIpUHIUIBI AKTHBHOTO JHCTAHIY 0 30HAHP Papaps! 1 1MAapsbl.
4.1 TIpUHLMIIBI 30HAUPOBaHUS U3/TyUYeHHeM: H3MepeHHe TeMITepaTypHOro npohuss,
4 8 M3MepeHHe ra30Boro coctaBa arMocdepsl. 4.2 TIPHHLMITBI aKTHBHOTO AUCTAHLIOHHOTO 3 17 38 9 15 25
30H/JMPOBAHMS: Pajiapbl U MuAaphl. 4.3 IIpUMeHeHHe PasjapoB: 30HAMPOBaHHe 06/1aKOB 1
ocaaxoB. 4.4 IIpumMeHeHNe TMapOB: 30HAUPOBaHKe a3p030/IbHO-Ta30BOBIO COCTaBa
atMocepsl.
Bcero 3a 8 cemecTp 108 52 26 26 56 100
Bcero no gucuuninHe 108 52 26 26 56 100
3.2. AyATOPHBII NPAaKTUKYM
No Homep 1 HaiMeHOBaHUe pa3jesa Oo0neMm,
Tema NPAKTHYECKOI'0 3aHATUA
n/n AUCITUIT/THHBI dy/i. 4dCcoB
1 MO,[LeI[I/IpOBaHI/Ie pacripeae/ieHus 4
XapaKTepUCTUK aTMOC(ephl
Pazgen 1. CoctaB atmocdeprnl. DddeKTs
o o HOFJIOU.[EHI/IE " pacCCesdgHre U3/TyUYeHUsd
2 |B3aMMOJEeUCTBUS U3/Ty4YeHUs C 3eMIIeH. o 2
atMocdepoit
3 Kosnnoksuym 1
MogenvipoBaHue MOI/IOLIAOLIeN 1
4 |Pa3gen 2. Bnusinue atMocgepbl Ha ACTID o tarom 4
pacceunBaroen aTMOCCl)epHOI/I TPACChI
AWCTAHLIMOHHbIE U3MEepeHUd.
5 Konnoxksuym 1
6 [TaccuBHOe 30HAMpOBaHKE 2
v Pazgen 3. TlaccuBHOe TUCTaHIIMOHHOE CBoiicTBa 06/1aUHOr0 C/10s U3 AAHHBIX 2
30HAHWPOBaHUeE. 30HAWPOBaHUA
8 KonnokBuym 1
9 NHutepriperanys pasapHOro 4
Paznen 4. IIpUHLUIIBEI aKTUBHOT'O 30H/MPOBaHUA
10 AWCTAHLIMOHHOI'0 30HAWPOBaHUA. Pa,qapbl n I/IHTEPHPETBHHH JINJapHOTO 4
JMAaphl. 30HAWPOBaHUA
11 Konnoksuym 1
Bcero 3a 8 cemectp 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHoBaHHe Oo0newm,
Conepx(alme quGHOFO 3a/laHUA
n/n pa3jesia AUMCIUII/IUHBI qacoB

1 |Pasgen 1. CocraB atMochepsbl.
OddexTn! B3aIMOAeNCTBUS

6

W3yueHue 1IpeZlyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUEeCKUX 12
e/IMHUI] [10 KOHCIIeKTaM JIeKI[1H, MaTeprasiam MpakThuyeCKUX
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W3/1y4eHust C 3eMyieit.

3aHATUN U PEKOMeHlyeMOM JIUTeparype

2 [ToaroroBka K KOJUIOKBUYMY 5
3 ITonroToBKa K KOJJIOKBUYMY 2
Paspnen 2. BnusiHvie atMoc(eps! |M3yyeHue npeyCMOTPEHHBIX TPOrPaMMOM IUAKTUIE CKMX
4  |Ha JUCTAHLMOHHBIE U3MEPEeHU. |eAMHUL] [10 KOHCIIeKTaM JIeKL[1i, MaTepruasaM NpaKThuueCKUX 6
3aHATUN U DeKOMeHlyeMOu JIuTeparype
W3yueHue nipelyCMOTPEHHBIX MPOrPaMMOM AUJaKTAYECKUX
5 |Pa3gen 3. TTaccuBHOE eIUHULI 110 KOHCTIeKTaM JIeKIUi, MaTepyasiaM NpakThyeckux| 12
JUCTaHIIMOHHOE 30HAWPOBAHME, |3aHATUNA U PEKOMEeHyeMOl IuTeparype
6 IToaroroBka K KOJIJIOKBUYMY 4
Paspen 4. IIpyHLuIe! W3yueHue 1ipeZlyCMOTPEHHBIX POrPaMMON AUJAKTUUECKUX
7 |aKTMBHOTO JUCTAHIIMOHHOTO eIUHULI 110 KOHCIIEKTaM JIeKLIWM, MaTepyasam NpakThyeckux | 12
30HVpoBaHus. Pasapel u 3aHATUN U PeKOMeHlyeMOM JIUuTeparype
8 |mMpapelL IToaroTroBKa K KOJIJIOKBUYMY 3
Bcero 3a 8 cemectp 56

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJIMHBI

CEMECTP HEJE/IN CEMECTPA
1] 2 |3 4 |5 6 7 |8/9] 10 |11 |12 13
8 Tect Tect AP | Tect AP Tect, qud. 3au.

YcnoBHbIe 0003HAUCHUS:
e [IP — auarHoCTHUECKasi paboTa;
e Tect — TecT;

e nud. 3au. — guddepeHIIPOBAHHELIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyronux dhopMax:

JIMarHoCTUYeCKasi pabora;
TeCT.

HPOME)KYTO‘IHBH dTTecTalus ITPpOBOAUTCA B (l)OpMaXZ

mrddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. bopeiiio, B. A. Bopeiio, 1. M. EBokrMOB. . JIa3epbl: MpUMeHeHus ¥ MpuiokeHusl. CaHKT-
[MetepOypr: Jlans, 2022, 351. 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. 1O. A. MenbhuK, C. I. 3yokoBuu, B. [I. CrenadeHko. . PaguonokaiioHHbIE METO/IbI UCC/Ie/[OBAHUS
3emmu. M.: Cos. paguo, 1980, 1 5k3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHb;

2. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas miardopma FOpaiiT. [I1s By30B U CCY30B.;

3. http://www.iprbookshop.ru/3BC;

4. http://library.voenmeh.ru/jirbis2/ — ®dyHmamenTanbHast 6ubnmuoreka BI'TY «k BOEHMEX» um. [1.®.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTaIbHBIX UCCIeOBaHUH.

VHdopMalMoHHbIe CTIPABOYHbIE CHCTEMBI:

1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Mathcad Education - University Edition Term;
2. 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. IIpakTHyeckue 3aHATHA:

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI JIUICTAHIITMOHHOI'O 30HANPOBAHWSA 3EMJIN

AnHoTanusa paboueii nporpaMMsl

Mucuynubaa JIABEPHBIE CUCTEMbBI JUCTAHIITMOHHOI'O 30HAVMPOBAHUS 3EMJIN
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MpOorpaMMbl NOrOTOBKM M0 HaripaBiaeHuto 12.03.05 JlazepHas mexHUKa U ad3epHble mexHono2uu. JucuurivHa
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-2.1 CriocobeH K aHanmM3y 3a/jaud T0 TIPOEKTUPOBAHWIO TUTIOBBIX CHUCTEM, NMPUOOPOB, y3/I0B U ZeTanei
Ja3epHOU TEXHUKH, JIa3ePHBIX ONMTHKO-3JIEKTPOHHBIX TIPUOOPOB U CUCTEM.

CojiepkaHue AUCLIMIIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBS3aHHBIX C OCHOBaMM (M3UYECKHX TPUHIUIIOB
JVCTAHLIMOHHOTO 30HIUPOBaHUsI aTMOC(hephl, 3eMHOU TTOBEPXHOCTH 1 OKeaHOB.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* TeCT.

IIpomexyTouHas arTecTanus IPOBOAUTCS B hopMax:
e uddepeHMPOBAHHBIN 3aUeT.

OO611as  TPYZI0EMKOCTh OCBOEHUsSI JUCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL
TpelyCMOTPEHbI JIeKIIMOHHbBIE 3aHATHS (26 u.), TpakThueckwe 3aHATHS (26 u.), camocTosiTenibHast pabota
cryzeHTa (56 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI IUICTAHIITMOHHOI'O 30HANPOBAHWSA 3EMJIN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 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.

HaumeHnoBaHune padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. CoctaB armocdepsl. ¢ deKkThl B3auMOJeCTBHUSs U3/TydeHHus ¢ 3eMileil.

W3yueHnue npesyCMOTpeHHBIX TIPOrPaMMOi
[JUAKTUYeCKUX e[IMHULL TI0 KOHCIIeKTaM

M. A. Konsies. . JIazepHOoe 30HAUPOBaHUE
armocepsr: CII6.BI'TY "BOEHMEX" um.

o . . ®@. YcruHoga, 2015 (1) 12
JIeKLii, MaTepuasam NpakTHIeCKUX 3aHATHH 1 A. C. Bopeiimo, B. A. Bopeiito, 1. M.
PEKOMEH/YEMOU TUTEpaType EB/IOKUMOB. . JIa3epsl: IPUMeHeHus 1

npuniokeHusi: CaHkr-IletepOypr: JlaHb,
IToaroroBKa K KO/IJIOKBUYMY 2022 (Bce) 5
Wroro no pasgeny 1 17
Pasaen 2. Bausinue atMoc(epbl Ha JUCTaHI[OHHBIE H3MepeHu.
[NogroroBka K KO/UIOKBUYMY 2
V3ydeHue rpeyCMOTPEHHBIX POrpaMMOi M. A. Konses. . JlazepHOe 30HAUpOBaHUE
OUOAKTUYEe CKUX eIUHUL] I10 KOHCIIeKTaM aTMOC(beprZ CII6.FI'TY "BOEHMEX" um. 6
JIEKLIMI, MaTepyasiaM TPaKTHUeCKUX 3aHSITHI U [. ®. Ycrunosa, 2015 (1,2)
peKoMeHJyeMoM IuTepaType
Urtoro no pasgeny 2 8
Paspgesn 3. IlaccuBHOe AUCTaHIMOHHOE 30HANPOBaHue.
V3yueHue rpeflyCMOTPeHHbIX IIPOrpPaMMOi
IUIAKTUUEeCKUX eIMHUL] 110 KOHCIIeKTam M. A. Konsies. . JIazepHOe 30HAUPOBaHUE 12
JIeKLIAM, MaTepuaaM MpakTHUeCKUX 3aHATHU U | atmocdepsr: CII6.BI'TY "BOEHMEX" um.
PEeKOMeHyeMOoM JIuTepaType . ®. Ycrunora, 2015 (1,3,4)
IToaroroBka K KOJIJIOKBUYMY 4
Wroro no pa3geny 3 16

Pa3gen 4. IlpuHOuneGl aKkTUBHOIO JMCTAHIIMIOHHOI0 30HAMpoBaHus. Pajgapsl u iMaaphl.

V3yueHue rpesyCMOTPEHHBIX TIPOTPAMMOM
UAKTUUECKUX eIUHUI] TT0 KOHCIIEKTaM
JIEKIIUM, MaTepraiaM IPaKTHUeCKUX 3aHITUM U
PEKOMEeHyeMOU TUTepaType

HO,E[FOTOBKEI K KO/IVIOKBUYMY

M. A. Konsies. . JIazepHOe 30HAUPOBaHKE
armocepsr: CI16.BT'TY "BOEHMEX" um.
. ®. YctuHoga, 2015 (3,5,7)

M. JI. Benos. ONTHKO-3/1eKTPOHHEIE
CIMYTHUKOBbIE CICTEMbI MOHUTOPUHIA
TIpUpPOIHOM cpeabl: M.: N3a-Bo MI'TY um.
H. 3. baymaHna, 2014 (Bce)

FO. A. MenbauK, C. I. 3yOkoBuy, B. 1.
CrenaneHKo. . Pagyo/0KaliOHHbIE METO/bI
uccnenosanus 3emmu: M.: Cos. paguo,
1980 (Bce)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
JIABEPHBIE CUCTEMBI JUCTAHIIMOHHOI' O 30HAVIPOBAHN S 3EMJ/IN

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
* TeCT;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

Tect

KoHTposib ycBOEHUS TEKLIMOHHOTO MaTepuasa CTyJeHTOB MTPOU3BOJUTCS B aBTOMaTHUeCKOM PEXXHUMeE 3a
cueT npuMeHenus I10 «MeHTOp», MTpe/CTaB/IsAIoIIero coboii Be6-MpUIoKeHWe, B KOTOPOM KJIMEHTOM
BBICTyTIaeT Gpay3ep, a cepBepoM — Beb-cepBep. Joctym cTyneHToB K [T0 «MeHTOp» 0CyIIecTBIeTCs Yepe3
000l UHTepHeT Opay3ep, YCTaHOB/IEHHBIN Ha JTF000M yCTPOMCTBE, UMEIOITEM IOCTYII B CeTh VIHTEpPHET C
TOMOII[bI0 UHAUBUAYATBHOIO JIOTUHA U TIaposisi. B KOHILIe Ka)K/0l JIeKL[MM NPUCYTCTBYIOIIUM CTyAeHTaM
Tpe/ijlaraeTcsi OTBEeTUTb Ha OJJUH U3 BOTIPOCOB T10 TeMe M3/I0KeHHOU JeKI[u. Pe3y/ibTaThl TeCTUPOBaHUS
0000I111at0TCs1 € TTIOMOIIIBI0 OanbHO-perTUHToBOM crcTeMbl (BAPC). OCHOBHBIM KpUTEPUEM Ha3HAUEHMUSI
0a/1710B C/TY>KHUT CIIOCOOHOCTh CTYy/IeHTa OTBeYaTh Ha TECT 3 MUHMMAaJIbHOE UKCJ/IO TOITbITOK.

JAuddepennypoBanHkblii 3aueT

WToroBeIi KOHTPOJIb IO AUCLUIIMHE TTPOXOAUT B popMe AndepeHLIMPOBaHHOTO 3ayeTa.
Heo6xoAUMBIM yCI0BHEM TIO/TyUYeH s 3a4eTa SIB/ISIeTCs] YCIelTHOe TIPOX0K/ieHre BCeX TEeCTOB. 3aueT BK/IIoUaeT
B ce0st OTBETHI Ha TEOPETHUUECKHE BOTIPOCHI.
O1leHKa «3aYTeHO — OTVIMYHO» CTABUTCS MDY BBINIOIHEHUH BCeX KOHTPOJIbHBIX MEPOTIPUSITHH,
Tpe/lyCMOTPeHHBIX paboueli MPOrpaMMoii ¥ YBepeHHOM OTBeTe Ha BOIIPOCHI KOJIZIOKBUYMa € oOparijeHrneM K
KOHCIIEKTY /1J1s TIOSICHEHUSI CBOMX OTBETOB, [IPY 3TOM CTYZEHT AeMOHCTPUPYeT MOHUMaHHe OCHOBHOTO
Marepuasa Kypca.
OlleHKa «3auTeHO — XOPOILIO» CTABUTCS IIPU BbIIIOJHEHUU BCeX KOHTPOJIbHBIX MepOIpUSTUH,
Tpe/[lyCMOTPeHHbIX paboueii MporpaMMo, Ipy 3TOM Ji/IsI OTBeTa Ha BOIIPOCHI CTY/ZIeHTY TpeOytoTcs
JIOTIO/IHHTE/IbHbIe HaBOZSIL{Me BOTIPOCHI M/TH N0/,CKa3KU TperozjaBareJis;
O1jeHKa «3auTeHo — Y|0BJIETBOPUTEBHO» CTABUTCS NPY BBINOJHEHUH BCEX KOHTPOJIbHBIX MEPONPHUATHH,
MpeAyCMOTPeHHBIX paboueil MporpaMMoH, TIPH 3TOM OTBETHI Ha BOMPOCHI KOJUIOKBUYMa JJal0TCsl BEIDOPOYHO,
HETOYHO, HeyBepeHHO, He B 1MO/HOM Mepe. CTyeHT 1eMOHCTPUPYET BLIOOPOUHOE WA OTrpPaHUYeHHOe
MOHMMaHue OCHOBHOIO MaTrepuasa Kypca.
O1leHKa «He 3aUuTeHO» CTaBUTCS IIPU HEBBITIOJIHEHHWH OJJHOT'O W1 HeCKOIbKUX KOHTPOJIbHBIX MEPOIPUSITHUH,
Tpe/lyCMOTPeHHBIX paboueii mporpammoii. IIpy cziaue UTOrOBOTO KOJUIOKBUYMA CTYZIeHT [IeMOHCTPUPYET
HerloHMMaHVe OCHOBHOTO MaTepyrasa Kypca B paMKax Pa3HbIX pa3fesioB AUCLUIIMHEL, He Cr1ocobeH
3((peKTUBHO BOCITO/b30BaTHCSI KOHCIIEKTOM Ji/Is1 OTBeTa Ha BOMPOCH! KOJIJIOKBUyMa MW HaBOAAL[ME BOMPOCHI
TperofiaBareis.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 8 Pazpen 1. f]oc*raB armocdepsl. B(b(begrm 30 | 13 6 7 17 25 Tecr
B3alMOJeUCTBHSA U3/IyUYeHUs C 3em/iel.
4 8 Pa3pen 2. Bausinne atmocdepsl Ha 17 9 4 5 8 75 Tect
AUCTAHIMOHHbIE N3MepeHMUSl.
4 8 Pa3pesn 3. IlaccuBHOe JHCTAHI[HOHHOE 29 13 8 5 16 75 Tecr
30H/MPOBaHUe.
Pazpgen 4. IIpuHiMnbl aKTUBHOTO
4 8 |AMCTaHLMOHHOIrO 30HAMPOBaHUS. 32 | 17 8 9 15 25 Tect
Papaps! u inpapsel.
Bcero 3a 8 cemectp 108 | 52 | 26 26 56 100
Bcero no aucuminHe 108 | 52 | 26 26 56 100
13 31504




OneHouHble MatepuaJsl o guciunaude JIASEPHBIE CUCTEMBI IMCTAHIIMOHHOTI'O
30HAVPOBAHUSA 3EMJ/IN

IIK-2.1 - CnocoGeH K aHau3y 3a0a4u no NnpoeKmMupoeaHuio munoebix cucmem, npubopos, y3106 u
demaviell s1a3epHOll MeXHUKU, /1d3ePHbIX ONMUKO-3/1eKMPOHHBIX NPpUGopos u cucmem

Ne 1 HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie BLI60p
OTBETOB

B Kakux yc/10BUsIX HeJlb3sl IPUMEHSITh MeToZ, jjoraprumMuyeckoi Ipor3BOJHOM /1S pellieHus
JIJAPHOTO ypaBHEHUS?

1. cunbHBIE 0CAJIKH;

2. omHOpOoAHAsA aTMocdepa;

3. ABIMOBBIE IIIeN(BbI;

4. BeICOKasi TypOy/IeHTHOCTh aTMOC(ephl.

Ne 2 TIpouwuTaiiTe TEKCT U 3allMIIMTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

[Tpu uIapHOM 30HAUPOBAaHUM aTMOC]EpHI, CUTHA/ OT 06/1aka ObUT TIO/TyUeH yepe3 2 MKC 1ocJie
W3/y4EeHHOTO JIa3€PHOT0 UMITYJ/IbCA, HA KAKOM PACCTOSTHUM OT JIW/Iapa HAaXOAUTCs 00/1aKo?

Ne 3 TlIpouuTaiiTe TEKCT ¥ YyCTaHOBHUTE COOTBETCTBUE
[ToxGepute T Mzapa A/1s1 BBITIOHEHHs TTOCTaB/IeHHOM 3a/jauH.

Omnpepensemas

Tun JIngapa
XapaKTepuCcTHKa

1. Cpennsist
KOHLIeHTpaLuu
BellleCTBa Ha
orpezie/IEHHOM
y4acTKe TpacChl
30H/IMPOBAHUS

A. TorinepoBcKuii muaap

2. CKOpOCTh U
HarpasjieHue b. ITonspu3saiuoHHbIN AUaap
BeTpa

3. ®dopma vactuy, B. JIugap guddepeHiaabHOTO NOIIOMeHUs
I". Obnakomep

Ne 4 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBUE MEX/Y THUIAMHU PacCesiHUs U UX ONUCAHUAMU

Tun paccesiuus ~ OmnucaHue

A. PaccesiHue, NpoMCXOAlliee Ha YaCTULAX, pasMep KOTOPbIX
COTIOCTABUM C JI/TMHOM BOJIHBI CBETA, TAKWX KaK a3p030/M U Karljiu
BO/JIbI.

1. PanteeBckoe
paccesiHUe

b. PaCCGHHI/Ie, MpY KOTOPOM CBET BBaHMO,ELEfICTByeT C MOJIEKYJ/IaMU,
BbI3bIBas M3MEHeHHe UX KojiebaTeIbHOro UIn BpalljaTeJIbHOIro
COCTOAAHMSA, UTO IIPUBOAUT K U3MEHEHHWIO AJ/IMHBI BOJIHBI pPACCEeAHHOI'0O
cBeTa.

2. Paccesnue Mu

B. PaccesiHre Ha MOJIeKy/Iax BO3/lyXa, pa3Mep KOTOPBIX 3HAYUTEe/TBbHO
MeHbILIe JJTMHBI BOJTHBI CBETA, C UHTEHCUBHOCTBIO, 0OpaTHO
TIPOTOPLMOHA/IbHOM YeTBEPTOM CTENEeHH [IMHbI BOJTHBI.

3. PamaHOBCKOE
paccesiHue

I. PaCCEHHI/Ie, npoucxojginee rnmpy BBICOKMX UHTEHCUBHOCTAX CBETa

Ne 5 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE TOC/Ie/JOBaTeTHHOCTD

IMoc/e mpoBefieHHe THUAPHBIX U3MEPEHUN U MOYUYeHUs! IAHHBIX 0 MOIIIHOCTH 0OpPaTHOTO CUrHasa Ha
Pa3/IUUHBIX PACCTOSHUSIX BaM He0OX0[HUMO OMpe/e/TUTh KOHIIEeHTpaIuio ra3oB. B Kakoi
TI0CJIe/I0BaTe/IbHOCTH BbI Oy/ieTe ZeHCTBOBATh?

1. CpaBHI/ITL pe3y/bTaThbl C He3aBUCUMBIMU H3MepeHUAMU WKW MOJeJIAMU /1 ITPOBEPKH UX TOYHOCTU U
AOCTOBEPHOCTH.
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2. 3HaTh 0COOEHHOCTH METO/IOB PellleHUs JIUIAPHOTO YPaBHEHHS ¥ BBIOPATh TIOXOASIINE METO/I.

3. OrnpefieMUTh TapamMeTphbl PUEMHOM CHCTeMbI: reoMeTpUUeCKuii akTop, TOUHOCThIO FOCTUPOBKU U
T.J.

4. O6bpaboTark cMrHaI AJisi yMeHbILeHHs IyMa.

5. OrnpesenuTh XapaKTepPUCTUKY aTMOChepBHI.
Ne 6 TIlpouuTaiiTe TEKCT ¥ yCTaHOBHTE 1OC/Ie[0BaTeIbHOCTh
Ornuimmre MyTh JIa3epHOLO Jy4a [P JIMJaPHOM CKaHUPOBaHUMU.

1. ATmoccepHasi Tpacca 30HAUPOBaHUS;
2. Ilepeparoiuii oTHYeCKUI KaHal;

3. Hetekrop;

4. JTa3epHbIi UCTOYHVIK;

5. [IpuémHsbIii Teseckor;

6. CkaHupyolas cucrema.

Ne 7 TIpouwTaiiTe TeKCT, BEIOepUTeE MPABUIBLHBIN OTBET U 3alUIIMTE apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

B kakoM fiyara3oHe 371eKTPOMarHMTHOTO u3nyuyeHus paboraet JINJAP?

1. peHTTeHOBCKOM;
2. ONITUYECKOM;

3. paiMOBOJIHOBOM;
4. aKyCTUYEeCKOM.

Ne 8 TlIpouuTaiiTe TeKCT, BbIOepUTe MPAaBU/IbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

[TpocTpaHCTBEHHOE pa3pellieHye rzapa B 001[eM C/ydae OIpeiesisieTcst

1. reomeTpueli IPUEMHOTO TeJIeCKOIIa;
2. JIUTeNBbHOCTBIO UMITY/IbCa;

3. cBoiicTBamM# aTMOC(hepsI;

4. reoMeTprUeCKUM (HaKTOPOM.

Ne 9 TIIpouuTaiiTe TEKCT, BbIOEpHTE MPABU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

OcHoBHast oTiHuMTenbHas ocobenHocts COOTAPOB ot PAITAPOB u JINIAPOB?

1. pa3mephI NpHUeMHUKa;

2. 1aJIbHOCTb U3MEPEHUS;

3. CKOpOCTb M3MepeHuUs;

4. CKOpOCTb PaCIpPOCTPaHEHUS U3/TyUeHMUs].

Ne 10 TTpouuTaiiTe TEKCT, BRIOEPUTE MPABUILHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakasi uactb armocdepb! Uccie[yeTcsi C TOMOILbIO JTUJapOB?

. TepMocdepa;
. Me3ocdepa;

. Tporiocdepa;
. TPOTIOTIay3a;
. ctparocdepa.

U WN -

Ne 11 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue 13 nepeunic/ieHHbIX TTapaMeTPOB SIBJISIIOTCS] HeM3BeCTHBIMU TP pellleHuH JIMapHOTo
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ypaBHeHHs?

1. ko3dduLmerT odparHoro paccesiHus (3);

2. ko3 duiueHT ocnabnenus (a);

3. a¢deKTrBHAs TUIOIAAb TPUEMHOMN arepTypsl (A);
4. 3¢ekTHBHOCTL crCTeMBI (1).

Ne 12 TIpouwnTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThIA 000CHOBAHHBIN OTBET

Yrto Bam HeOOX0AMMO C/ieaTh AJis U3MepeHust MUKPO(H3HUUeCKHUX TTapaMeTPOB a3po307isi B
TOPU30HTA/IbHOM HarlpaB/ieHUN?
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