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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
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 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:

IICK-1.1 — cnocoGHOCTh K aHanM3y 3aJadd IO TMPOEKTHPOBAHHIO THUIIOBLIX CHCTEM, NMPUOOPOB, y3/I0B U
JeTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPHOOPOB U CHUCTEM

[ICK-1.3 — criocoGHOCTB K pacueTy, MPOeKTUPOBAHUIO M KOHCTPYMPOBAHUIO B COOTBETCTBHUHU C TeXHUYECKUM
3aZlaHueM THUIIOBBIX CUCTeM, TPUOOPOB, AeTased U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-1.1

3HAHUA:

OCHOB TI0/Ty4eHusi, 00pabOTKH ¥ MHTeprpeTariv JaHHbIX JUCTAHLIMOHHOTO 30H/IUPOBAHKS;

METOAMYEeCKUX  TIPUHLUIIOB  TIO/MyyeHHs] HMHGOpPMAaLUM O  TOJCTWMAIOIeN  TOBEPXHOCTH
JVCTaHLIMOHHBIMUA METO/lJaMU M3MepeHHH C /la3epHbIX YCTaHOBOK;

YMeHus:

TeopeTHUecKue:

- YMeTb MUHTepIIPeTUpOBaTh pe3y/bTaThl PaZlapHoro U TUJApHOTo 30HUPOBaHNUS;

- B/IaJileHre MeTo/jaM1 MO/le/IMPOBaHUsI pacIipe/ie/ieHus XapaKTepPUCTHK aTMoC(epsl;

MpaKThYyecKue:

- BJIaJleTb MeTOAUKOM pacueTa paJjapHOro 30HJUPOBaHUs aTMOCGephI;

- BJIaJleTh MeTOAUKOM pacueTa JMJapHOr0 30HJUPOBaHUsl aTMOCGephI;

HABbIKU:

KOMIIbIOTEPHOTO MOJe/IMPOBaHusl Ipoliecca B3aUMOZJENCTBUSI 3/1EKTPOMAarHUTHOIO U3JIy4YeHusl C
COCTaB/ISIFOIMMU aTMOoC(epbl 3eMIIH.
IICK-1.3

3HAHUA:

MeTOZIMK OLIeHKH pe3y/IbTaTOB PaJiapHOTro U MJaPHOTO 30HAMPOBaHMUS;

OCHOB T10/TyueHus1, 00paboTKM 1 MHTeprpeTalvi JaHHbIX JUCTAHIJMOHHOTO 30H/IMPOBaHKS;

YMeHus:

TeopeTHUeCKHe:

- BJIaJileHre MeTo/jaM1 MO/Ie/IMPOBaHUsI pacIipe/ie/ieHus XapaKTepPUCTHUK aTMoC(epsl;

- B/aJleHUMe MeToJlaMM MaTeMaTHyecKOro aHajM3a OCHOBHBIX ypaBHEHWM SHeprud B IIpHeMHHUKax
OITHUYeCKOTO U3MyUYeHHs;

IpakTUuecKue:

- B/laJileTb MeTO/IMKOM pacueTa pa/jJapHOro 30H1pOBaHust aTMochepsl;

- B/IaJileTb MeTOAMKOM pacyeTa JIMJapHOT0 30HMPOBaHust aTMochepsl;

HABbIKU:

KOMITBIOTEPHOTO MOJe/IMPOBaHMs Tpoljecca B3aWMOJENCTBUS 3/IEKTPOMarHUTHOIO H3JyYeHUs C
COCTaB/ISIFOIIMMU aTMOC(epbl 3eMIH.



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, CUCTEMbBI ATMOC®EPHOI'O 30HAVNPOBAHUSA.

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

e OIIK-1 — CrniocobeH IpUMeHSITb eCTeCTBEHHOHAyUHbIe U 00LeMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lr3a U MOZle/IMpOBaHus B UH)KeHePHO JiesiTe/TbHOCTH, CBSI3aHHOU €
TPOeKTUPOBaHKEeM, KOHCTPYHMPOBaHUEM U TeXHOJIOTUSIMU TIPOM3BO/ICTBA J1a3epHON TeXHUKU

¢ TICK-1.1 — CriocobeH K aHa/M3y 3a/jau¥ 110 TIPOEKTUPOBAHUIO THITOBBIX CHCTEM, MPUOOPOB, Y3/I0B U
JieTaseli la3epHON TEXHUKH, JTa3€PHBIX OMTHKO-3/IEKTPOHHBIX TIPHOOPOB U CUCTEM

¢ [ICK-1.3 — CriocobeH K pacueTy, IpOeKTUPOBaHHUI0 ¥ KOHCTPYUPOBAHHMIO B COOTBETCTBUU C
TeXHUYeCKUM 3a/laHlieM THUTIOBBIX CHUCTeM, TPUOOPOB, AeTasel U y3/10B Ha CXeMOTeXHUYEeCKOM U
3JIeME@HTHOM YPOBHSIX

e TICK-1.4 — CniocobeH ormpezieisiTh TpeOOBaHUSA K /1a3epHBIM CUCTEMAM JUCTAHI[UOHHOTO
30H/JTUPOBAHMs, BEIOWPATh U OI[eHUBATh XapAKTEPUCTUKY JIa3€PHBIX UCTOYHUKOB Y TIPHEMHUKOB
ONTHUYECKOTO U3/TyUeHust



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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Pa3zpen 1. CocraB armocdepsl. IpdheKThl B3aUMOAEHCTBHSA U3TyUYeHHs C
3emuieid. 1.1 OCHOBBI AMCTaHLIMOHHOTO 30HMpoBaHus. 1.2 TIpuposa
4 8 9/1eKTPOMarHUTHOro u3myuenust. 1.2.1 3akoHbl u3nyyatouiero Tena. 1.2.2 3snyuenue 30 13 6 7 17 20 30
yepHoro Tena. 1.2.3 IMonstpusauus. 1.3 U3nyuenne, oTpaxkeHue 1 Apyrue 3GdeKTs
B3aMMOZIeHCTBHSA TTOBEPXHOCTH 3eMJIM C U3ydeHueM. 1.4 CTpyKTypa, cocTaB
armocdepbl. CBolCTBa aTMOC(EPHBIX a30B, a9p03071si, 061aKOB.
Pazpen 2. Brusinue armocdepbl Ha IMCTaHIIMOHHBIE H3MepeHus. 2.1
4 8 TTornoleHue, u3nyveHre aTMOC(hepHbIMU ra3aMU U BIUsHUe 3THX 3(peKToB Ha 17 9 4 5 8 20 10
[IMCTaHLIMOHHbIE H3MepeHus. 2.2 PaccesiHue, MOIVIOLIeHHe a3p030/IsIMH 1 06/1akamu,
W B/IMSIHUE 3THX IPOL|eCCOB Ha AUCTAaHLIMOHHbIE U3MepeHUs.
Pa3zpgen 3. ITaccuBHOe AUCTAHIY 30HAHUP 3.1 IlpunHiue!
/ICTaHIMOHHOTO 30HMPOBaHMUs Ha OCHOBE paccessHus U ocabmenus. PaccesiHye
KaK MCTOUHHK BTOPUYHOTO M3/Ty4eHHs], MHOTOKpaTHOe paccesiHue. 3.2 IIpumeHenue
TacCUBHOI0 JUCTAHL[MOHHOIO 30HUPOBaHKs Ha OCHOBE IOIJIOLLeHUS U pacCesHUs.
4 8 3.2.1 [JeTeKkTHpOBaHHe 030HA U JPYrHX ra3os B YO. 3.2.2 3oHAupoBaHHe 00/1aKOB U 29 13 8 5 16 30 30
aspo3osteif. 3.3 IIpUHLUITEI TACCHBHOTO JUCTAHIIMOHHOTO 30HIUPOBAHMSI HA OCHOBE
nsnyuenus. 3.4 IIpyMeHeHHe TaCCUBHOTO /JMCTaHLIMOHHOTO 30HAMPOBaHMUs Ha
OCHOBE U3/Ty4eHHs: U3MepeHHe TeMIlepaTypbl IOBePXHOCTH MODs, UCCIle/joBaH1e
00/1aKOB 1 0CaJIKOB.
Paspen 4. IIpuHOUNBI aKTHBHOT'O JUCTAHI[HOHHOTO 30HANPoBaHuA. Pafgapel u
uaapsl. 4.1 TIpUHIMITBEI 30HAUPOBAHYS U3/IyUeHHeM: H3MepeHte TeMIiepaTypHoro
4 8 npoussi, ©3MepeHHe ra30Boro cocraBa armocgepsl. 4.2 TIpUHLUITBI aKTUBHOTO 32 17 8 9 15 30 30
JIMCTaHLIMOHHOIO 30H/AUPOBAHMs: pajapsl U nujapsl. 4.3 [IpuMeHeHue pasjapoB:
30H/1poBaHKe 06/1aK0B ¥ 0CafkoB. 4.4 [IprMeHeHHe 1JapOB: 30HUPOBaHUe
a3p030/IbHO-Ia30BOBIO COCTaBa aTMOC(HePEI.
Bcero 3a 8 cemecTp 108 52 26 26 56 100 100
Bcero no gucuuninHe 108 52 26 26 56 100 100
3.2. AyAuTOpPHBII NPAKTUKYM
Ne Homep n HauMeHOBaHue pas3jena Oo0mbewm,
Tema MNPAKTHYECKOI'0 3aHATUA
n/n AUCITUIT/THHBI dayJ. 4acoB
1 MO,[LG]'[I/IPOBEIHI/IE pacripeaie/ieHus 4
XapaKTepUCTUK atMochepsl
Paspen 1. CocraB armocdepsl. O¢deKTs
o o HOFJ’IOLHEHI/IE " pacCCesdHre U3/TyYeHWs1
2 B3dUMOAENCTBUA U3J/TyUE€HUA C 3emien. v 2
aTMocdepoit
3 Konnoksuym 1
MonenupoBaHue MOIIOMAIei U
4 |Pazgen 2. BnusiHue atMocdepsl Ha AP o LHIAEOLY 4
pacceuBaroien ElTMOCCl)epHOI/I TPaCChI
AVWCTAaHLIMOHHBIE U3MepeHusd.
5 KonnokBuym 1
6 [TaccuBHOE 30HAMPOBaHUE 2
v Pazgen 3. [laccuBHOe JUCTaHIIMOHHOE CpotlicTBa 06/71a4HOT0 C/I0S U3 TaHHBIX 2
30HAWPOBaHUe. 30HAWPOBaHUA
8 Kosnnoksuym 1
9 NHuTepripeTanysa pajapHOro 4
Pazpen 4. TIpyHLMIIBI aKTUBHOTO 30HMpPOBaHNsA
10 AWCTAHLIMOHHOI'O 30HAWPOBaHUA. Pa,qapbl n I/IHTEPHPETHI_H/IH JINAapHOTO 4
JINJAApbI. 30HAMPOBAHUA
11 KonnokBuym 1
Bcero 3a 8 cemectp 26
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne Homep u HauMeHOBaHMe Oo0nemMm,
CO]I[EP)KBHI/IE y‘IEGHOFO 3alaHUA
n/n pa3aeia JUCIUI/INHbI JacoB
1 |Pa3gen 1. CoctaB atmocdepsl. |M3yueHue rpeyCMOTPEHHBIX IIPOTPAMMOM AUJaKTHUe CKUX 12
6 23948




JddekTs B3aMOoAeCTBUS
W3/TyueHUs C 3eMIel.

e/JMHUL] 110 KOHCIIeKTaM JIeKLUi, MaTeprasiaM MpakTHUeCKUX
3aHATUN U PEKOMeHlyeMOM JIuTeparype

2 IToaroroBka K KOJIZIOKBUYMY 5
N3yueHue 1ipe/lyCMOTPEHHBIX MTPOrpaMMO AUJaKTHUeCKUX
3 |Pasgen 2. BiusiHie arMocdephbl |€JUHUL] II0 KOHCITIeKTaM JIeKLIM, MaTeprasiaM NpakTU4eckux| 6
Ha JIMCTaHLIMOHHbIe U3MepeHH s, |3aHATUI U peKOMeH/lyeMOl TuTepaType
4 IToaroroBka K KOJIZIOKBUYMY 2
N3yueHue nipelyCMOTPEeHHBIX MPOrPaMMOM AUJaKTAYECKUX
5 |Pa3gen 3. TTaccuBHOE eIMHULI 110 KOHCTIeKTaM JIeKIUM, MaTeprasiam NpakThuyeckux| 12
[MCTAHIIMOHHOE 30H/MPOBaHHKe. 3aHATUI U DeKOMeH/lyeMOH /ITepaType
6 ITonroToBka K KOJJIOKBUYMY 4
Paspgen 4. ITpuHUMTIBL W3yueHure nipe/jyCMOTPEHHBIX POrpaMMOM AUJJAaKTHYECKUX
7  |aKTMBHOrO JUCTAHIIMOHHOrO  |€[WHMII I10 KOHCIIeKTaM JIeKL|Wl, MaTepyaiaM NPakTu4eckux| 12
30HAUpOBaHUs. Pajapel u 3aHATHU U peKOMeH/lyeMO iuTeparype
8  |/IM/apsl IToaroroBka K KOJIZIOKBUYMY 3
Bcero 3a 8 cemectp 56

4. POPMBbI KOHTPOJIA OCBOEHVA JUCLIUIT/IMHbI

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

YcnoBHbBIe 0003HAUCHUS:
o [IP — auarHoCTHUeCKasi paboTa;
e Tect — TecT;

e 1ud. 3au. — AuddepeHLIPOBAHHbII 3aueT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:

JMarHoCTUYecKas pabora;
TECT.

IIpomMeskyTouHasi arTecTanus IPOBOAXTCS B popMax:

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

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. M. A. Kownsies. . Jla3epHoe 30HaupoBaHre atMocgepsl. CI16. 5T TY "BOEHMEX" um. []. ®. YcTHUHOBa,
2015, 43 7k3.

2. M. JI. BenoB. ONTHUKO-3/IeKTPOHHbBIE CITYTHUKOBbIE CUCTeMbl MOHUTOPHHTA MPUPOAHOI cpefibl. M.: U31-
Bo MI'TY um. H. 3. baymana, 2014, s51. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:

1. FO. A. Menwhuk, C. T 3ybkoBuu, B. [I. CTenaHeHKo. . PaJiio/I0KaI[MOHHbIE METO/IbI CC/Ie/[OBAHHUS
3emmm. M.: Cos. paguo, 1980, 1 5k3.

5.3. [lepuognueckue U3faHus:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHWsI TUCLIUTI/TVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — T'naBHas — Obpa3oBarenbHas miatdopma FOpaiiT. 115 By30B 1 CCy30B.;

3. http://www.iprbookshop.ru/25C;

4. http://library.voenmeh.ru/jirbis2/ — ®yuaamenrtanbHasi 6ubmuoteka BI'TY «BOEHMEX» um. 1.®.
YctrHOBa.

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

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

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



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:
TICK-1.1 criocobHOCTh K aHa/MM3y 33/[au¥l 10 TIPOEKTUPOBAHUIO TUTIOBBIX CHCTEM, MPUOOPOB, Y37I0B U AieTanei
7a3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3/IEKTPOHHBIX MPUOOPOB U CHCTEM;
ITICK-1.3 criocoGHOCTh K pacyeTy, MPOEKTUPOBAHUIO M KOHCTPYHUPOBAaHUWIO B COOTBETCTBUM C TEXHUUECKUM
3aJJaHUeM TUIIOBBIX CUCTEM, TIPUOOPOB, /leTaiell U y3/10B Ha CXEMOTEXHUUECKOM U 37IEMEHTHOM YPOBHSIX.

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;
e TECT.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (26 u.), TTpakTUueckue 3aHATHS (26 4.), camocTosiTeslbHas paboTta
cryzaenra (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.

W3yuenue npesycMOTpeHHBIX IPOrpaMMOi
IUaKTHYeCKUX eJUHUL] 110 KOHCIIeKTaM

M. A. Konsies. . JIazepHOe 30HAUPOBaHUE

JIeKLIMH, MaTepyasiaM MPakKTUUeCKUX 3aHATHI U | armocdepsr: CI16.BI'TY "BOEHMEX" um. 12

peKOMeHAyeMOoM ThTepaType . ®@. YcruHoga, 2015 (1)

[ToaroToBKa K KO/IOKBUYMY 5
Wrtoro no pa3geny 1 17

Pa3pen 2. Biusiaue atMocdepbl Ha AUCTAHIHOHHBIE H3MepPeHH .

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOi

IUJaKTAUeCKUX eIMHUL] [0 KOHCIIeKTaM M. A. Konsies. . JIazepHOe 30HAUPOBaHUE 6

JIeKLIAM, MaTepuaaM NpakTUUeCKUX 3aHATHU U | atmocdepsr: CII6.BI'TY "BOEHMEX" um.

pPeKOMeHyeMOoM JIuTepaType . ®. Ycrunosa, 2015 (1,2)

[ToaroToBkKa K KO/JIOKBUYMY 2
Wroro no pa3geny 2 8

Pazpgen 3. IlaccuBHOe JUCTaHIMOHHOE 30HANIPOBaHHe.

N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOMA

AI/I,EL&K”EI/IIIECKI/IX €[IUHUL] 110 KOHCTIeKTaM . M. A. Kossies. . JIazepHOe 30HAUPOBaHKE 12

JIEKLIAI, MaTepuaiaM MPakTUUeCKUX 3aHATUK U | atmocdepsr: CTI6.BT'TY "BOEHMEX" um.

peKoMeHAyeMOU uTepaType . ®. YcruHoga, 2015 (1,3,4)

IToaroroBka K KOJIJIOKBUYMY 4
Wroro mo pa3zeny 3 16

Pa3JIEJI 4. le/ll-ll[l/ll'l]:l dKTHBHOI'0 JUCTAHIIMOHHOI'O 30H/IMPOBAHUA. Pa;[apm U JIMAapbI.

V3yueHue rpeflyCMOTPeHHbIX IIPOrpaMMOi
JUAKTUYeCKUX e[IMHUL] TI0 KOHCIIeKTaM
JIeKLIUW, MaTepraiaM MpakTUUYeCKUX 3aHSITUU U
peKOMeHAyeMOU uTepaType

[NoaroroBka K KOJUIOKBUYMY

M. A. Konses. . JlasepHOe 30HAUpOBaHUE
armocepsr: CIT6.BTTY "BOEHMEX" um.
. ®. YcruHoga, 2015 (3,5,7)

M. JI. BenoB. ONTHKO-3/1eKTPOHHEIE
CIIyTHHKOBbIE CHCTeMbl MOHUTOPUHIA
TIpUPOAHON cpeabl: M.: 3a-Bo MI'TY um.
H. 3. baymana, 2014 (Bce)

1O. A. MenbHuk, C. I. 3yokoeuy, B. .
CrenaHeHKo. . Pagyo/oKaliOHHBIE METO/bI
vccnenosanus 3emu: 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

AyauTopHbIe
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Pazgen 1. CocraB armocgepsbl.
4 8 |IddekThI B3auMOeHiCTBUA 30 | 13 6 7 17 20 | 30 Tect
U3/IydeHus ¢ 3eMJieH.
4 8 Pazpaen 2. BnusaHue atmocdeps! Ha 17 9 4 5 8 20 | 10 Tecr
AUCTAHIIMOHHBbIE U3MepeHMHl.
4 8 Pazpgen 3. ITaccuBHOe AUCTAHIIOHHOE 29 13 8 5 16 30 | 30 Tect
30H/MpPOBaHUe.
Pa3pen 4. IIpyHIMNIBI AKTUBHOTO
4 8 |aucTaHIMOHHOrO 30HANPOBAHMS. 32 | 17 8 9 15 30 | 30 Tect
Papape! u mujapsl.
Bcero 3a 8 cemectp 108 | 52 | 26 26 56 | 100 | 100
Bcero no agucuunInHe 108 | 52 | 26 26 56 | 100 | 100
13 23948




Kputepuu oneHuBaHus

IICK-1.1

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6

Ne 7
Ne 8
Ne 9

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

B yem oTnMuMe MacCUBHBIX CPeACTB AUCTAHIIMOHHOTO 30HAMPOBAHUS OT aKTUBHBIX ?
ppm — 3TO

Yro BK/IIOUAET B CeOsl MOHSTHE «CTaHjapTHas atMocdepa»?

OKHO TIPO3pauyHOCTU aTMOC(hepbl — 3TO

CeueHue MOI/IOeHUs] MOIeKYJ/Ibl — 3TO

WNupukatpuca paccesHus My nMeeT SIBHO BBIDa’KeHHO€E HarlpaB/ieHUe pacCesiHus.
Kakoe?

Kakoe npeznonoyxeHyst UCIO/Ib30BaHbI TPU BbIBEJ€HUM JIUJAPHOTO YPAaBHEHUS ?
TeomeTpuueckuii ¢hakToOp B IUJAPHOM YpaBHEHUN — 3TO

Kakasi Moziernb IpyMeHsIeTCs1 [ij1s OTIMCAHUS PacTipeZieieHys a3P030/IbHBIX YacTHL] B
peanbHOM armocdepe?

YeMm MOKHO 0OBSICHUTH 00paTHO KBa/IPATHUHYIO 3aBUCUMOCTh TPUHUMAEMOU
MOIITHOCTH?

Bonpocbl 3aKkpbimozo muna:

['71aBHOE OT/IMYKMe TUCTAHIIMOHHBIX U JIOKAJIbHBIX CPECTB TUArHOCTUKK OKpY Karolekh
Cpe/ibl 3aK/TFOYAeTCS B....

a) /[uaria3oHe ONTHUECKOTO U3MyueHust
b)  MeTone aHaM3a MOMYUYEHHBIX Pe3y/ILTaTOB
C)  B3aUMHBIM pacCIoJIOKeHHeM 00beKTa ¥ U3MePUTETBHOTO TIpHbopa

d) ckopocTbi0 06pabOTKU JAHHBIX
OcHoeHast orunTenbHas ocobeHnHocts COJAPOB or PAJAPOB u JINJAPOB?

a)  pa3sMephl IpUEMHUKA
b)  #ambHOCTH U3MepeHUs
C)  CKOpOCTb U3MepeHUs

d) CKOpOCTb pacIpOCTPaHeHUs U3/TyUeHUsi
B kakoM /uara3oHe 3/1eKTpOMarHUTHOTO u3nyueHus paboraet JIMTAP?

a)  pEeHTreHOBCKOM
b)  omTHueckom
C)  paZiMOBOJIHOBOM

d) akycTHueckom
MoryT /i TU/japhbl YCTAaHABIMBATLCSI HA KOCMUYECKHUX arapaTax?

a) Her, T.x. Tam HeT atMochepbl
b)  [a, HO TOMBKO a3p030JIbHEIe JTUAAPKI
¢) Her, T.x. Bpems mpoJsieTa UMIy/bCa 10 3eMJTH OUeHb BeJTUKO

d) [a, moboro Tumna
Kakasi uactb aTMmoc(epbl B OCHOBHOM UCCJ/IIYETCSs C TIOMOLIIBIO JIH/]apOB?

a) Tepmocdepa
b)  me3ocdepa

c) Ttpomnocdepa
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d) Tporonay3a
Ne 6 B kakoit yactu arMocdepbl IPOMCXOAUT Hanbosiee MHTEHCHBHOE TepeMelliiBaHie
a3p030JIbHBIX YaCTUL]?
a) B BepxHeM yacTH Tporocdepsl
b) B mpusemMHOM ciioe aTMOC(epsI

C) B Tpomomnayse

d) HaBbICOTax 6osiee 15 KM

Ne 7 Kaxkoii uriciieHHBIN KpUTepHrii OnUckiBaeT o0iijee ociabieHre ONTUYeCKOro U3/TydeHust
atmocdepoii?

a) OnTuueckas TOJIIMHA
b)  KoadduimenT rnormorieHns atMochepbl
c¢)  Mereoponoruueckasi JaTBHOCTA BUAUMOCTH

d) KoadduimenT paccesHus
Ne 8 Tun paccesiHysl onpefiesisieTcsl. . .

a)  ceueHHeM pacCesHUS
b)  oTHOIIeHHeM pa3Mepa YaCTHIIbI U JJTUHBI BOJTHBI
C)  KOHI|eHTpallvel ra3a WiIx YacTHI]

d) BpemeHeM B3auMO/eHCTBUSA
Ne 9 Kakast 0co6eHHOCTB eCTh y paMaHOBCKOTO PacCesTHUs?

a) V3MeHsieTcs MOSIPU3AIiUs PaCCEAHHOTO U3TyUeHHUs
b)  YcunuBaetcs MoOIJIOIIeHNE Ta30M
¢) CeueHue paccessHUsI He 3aBUCHUT OT JIJTUHBI BOJTHBI

d) PaccesiHHOe HU3ny4YeHre UMeeT APYTYIO AJTUHY BOTHBI
Ne 10 KoHTyp /TMHNY TIOTIOIIeH!s B YCIOBUSIX PeasbHON aTMOC(ephl OMHCHIBAETCS

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

d) Kpusoii llIBapra

IICK-1.3

Bonpocbl omkpbimoz2o muna:

Ne 1 Uro Takoe 1mym [I>xkoHca?

Ne 2 OaHOMOJOBBIM OJHOYACTOTHBIN PEe)KUM U3TyUYeHUsl Jlazepa — 3TO

Ne 3 MoHocTaTHue CK1M KOaKCHaIbHBIN TH/ap — 3TO

Ne 4 NEP - 3t0

Ne 5 IITyM TeMHOBOIO TOKa — 3TO

Ne 6 [Mepuoguueckuii curHan yactotoii 12.5 MI'l1 iMeeT oTHoLLeHHe curHan/iym 10 u
ouudposeiBaercs ALITI ¢ paspsaHocThio 12 6ut. Kakast go/mkHa OBITE YacToTa
ormdposku ALTI?

Ne 7 Kakasi pyHKIMS onTUChIBaeT 3aBUCKMOCTb TTPUHMMAaeMOro JIN/JapoM CUTHasa OT
JUCTaHLIUK?

Ne 8 Mertop Kiietta ocHOBaH Ha

Ne 9 B kakom MeTo/ie MCTIONB3YIOTCS 3aBUCUMOCTH CTaHJapPTHOUM atMocdephbi?

Ne 10 MakcumanbHasi AUCTaHLWA JeTeKTUPOBaHud vjapa 15 KiiomMeTpoB, Kakast

MaKCHUMaJIbHad 4daCTOTa C/1eJOBaHWS MMITY/IbCOB Jia3epa JO0J/IDKHa 6]>IT]3, YTOOBI
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o0ecrieunTb OIHO3HAYHOCTH U3MepeHus?
Bonpocb! 3akpbimozo muna:

Ne 1 Kaxoe siBfieHue s1B/IsieTCs ONpe/esisitolUM AJIs1 eTeKTUPYeMOM MOLIHOCTH B JIMJAPHOM
YpaBHEHUU?

a) OOpartHoe paccesHus
b)  O6imee ocnabiaenus
c) Tlornoienue razamu

d) PamaHOBCKOe paccesiHUe
No 2 ITpocTpaHCTBEHHOE pa3pellieHyre auAapa B 001eM cTyJae OTpe/iesisieTcst

a) T'eomeTrpueit MpreMHOTO TeeCKoIa
b) [JuUTensHOCTHIO UMMYJIbCA
¢) CeoiicTBamu atMOC(epsI

d) TeomeTrpuueckum (akKTOpOM
Ne 3 B uem rpenMyIIleCTBO 3ePKabHBIX TPUEMHBIX TeJieCKOTIOB?

a) bosnbioe none 3penHus
b)  Ynerpamasnoe mone 3peHus
c)  Bbicokuii KO3 @ULIMeHT MPoIyCcKaHUs ONITHKH

d) Bo03MOXHOCTB U3rOTOB/IEHUS TejlecKoma ¢ JuameTpoM bosee 200 MM
No 4 CriekTpanbHbId Anamna3oH solar-blind ®2Y

a) Oonee 400 HM
b)  wmenee 300 HM
c) Oonee 1 MKM

d) ot 500 mo 800 um
Ne 5 B uem 3akstouaeTcst ocobeHHOCTh JID/I?

a) B onruueckoMm juarnazoHe paboThI
b) B ObicTpozelCcTBUN
c) B pa3mepax npuemHoM IIOIAAKU

d) Bo BHyTpeHHeM JIaBUHHOM YCH/IEHUH TOKa
Ne 6 Kakast pasMepHOCTb y OTHOLLIEHUSI CUTHA/I/IIIyM?

a) Bomwpr/Tr
b) TI'ng
c) Her pasmepnoctu

d) Bonsr/Amnep
Ne 7 Kakoii ko3¢ duumenT ycunenus y pin guoga?

a) Orpezensiercsi pabounM HanpsyKeHUEM ITATAHUS
b)  PaBeH eguHulle

c¢) OrmpegensieTcs TeMIepaTypoi AUoAa
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Ne 9

Ne 10

d)

OrnpepesnsieTcsi ClieKTpanbHON UyBCTBUTEIbHOCThIO

Mertop norapudmuueckoit MpOU3BOIHOM TPUMEHUM JIJIS1 PeIlieHus IapHOTO
yPaBHEHUS B yCIOBUSAX:

a)
b)
0)
d)

CUBHBIX 0CaJIKOB
OpHopogHO# aTMOCdepbl
CWIbHBIX ABIMOBBIX IILIEHGHOB

B yCQI10BUAX cnaboro d3pO030JIBHOI'0 pacCcedaHus

PamaHOBCKMI MeTO/, pellIeHWs JIMAapHOIro YypaBHeHUA OCHOBAH Ha

a)
b)
0)
d)

Ha mogroHke pe3ysibTaToB K paHee U3MepeHHBIM
Ha BbIUMTaHUM MOMEKY/ISIPHOM COCTAB/ISIFOILIEHN M3 CUT'Haj/la 00paTHOTO pacCesHUs
Ha ucronb30BaHnY CIyTHUKOBBIX J@HHBIX

Ha nipepinono)xeHHy MHOIOKPAaTHOTO pacCesiHUs

CKOJIbKO HEM3BECTHBIX B JIUJJaDHOM YPaBHEHUU?

a)
b)
<)
d)

1
2
3

Bce 3aBucumocTu orpeae/jeHbl TeEOPpETUYECKH
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