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ITporpamma mucimruiunsl "Paguodusnyecke MeToab! UccaeqoBaHus arMocgepsl, HoHochepsl U kocmoca'; 03.03.03 "Paguodusuxa’.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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ITporpamma mucimruiunsl "Paguodusndeckue Metoas! ucciaegoBanus armocdepsl, noHochepsl 1 kocmoca'; 03.03.03 "Paguodusuka”

[porpammy muctmIuiHbl paspadoran(a)(u): npodeccop, a.H. Xyroposa O.I'. (Kadenpa panroacrponomun, Beicimast nmikona

KnOeppU3MUIECKUX CUCTEM U TIPUKJIaJHON 31eKTpoHuKH), Olga.Khutorova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI

pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-3 (CIIOCOOHOCTBIO MCCIIEI0BATh CBOWCTBA BEIECTB PaAUo(pU3NIECKIMU METOJAMHU
TIK-6 CIIOCOOHOCTBIO BHEPSITh TOTOBBIE HAYYHBIE Pa3pabOTKu

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUTAHY (MOIYJIb):

IoyokeH 3HATh:

HPUHIMIBL pabOTH COBPEMEHHOM anmnaparypsl 1 000pyIOBaHUs Il UCCIIeJOBaHUS aTMOC(ephl 1 KOcMOca,
¢usuky nporeccos B atmocepe, noHocepe 1 KocMoce,
MPUHLIMIBI JUCTAHIIMOHHOTO 30HANPOBAHUS

JoKeH yMeTh:

aHaJIM3UPOBATh SKCIEPUMEHTAIbHBIE PE3YJIbTATHl U TPAMOTHO UX MPECTABIIATh, IPUMEHSATh IPUHLIUIBI PaJUOpU3MIECKUX

U3MepeHni

I[OJ'DKCH BJIagCTh:

METOAaMH JTUCTAHIIMOHHOI'O 30HANPOBAHUSA aTMOC(l)Cpr u I/IOHOC(bCpr.

JloJkeH 1eMOHCTPHPOBATh CIIOCOOHOCTb M TOTOBHOCTb:

HPUMEHATH CUCTEMBI TeJIEKOMMYHHKALMK 1 ITT00aIBHOTO CIlyTHUKOBOT'O O3MLIMOHUPOBAHUS B TeOMH(MOPMALIIOHHBIX
cHCTeMax, 3a/la4aX MOHHUTOPHHIAa aTMOC(hepsl U HOHOC(EePhI

2. Mecro gucnumimasl (MoayJisi) B ctpykrype OIIOII BO
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HanHas aucuuruimHa (MoayJib) BKoueHa B pasaen "b1.B.JIB.10.02 Juciurivzel (MOAy/n)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarenbHON porpammbl 03.03.03 "Pamrodusuka (KeantoBast 1 CBY anekTpoHUKa)" ¥ OTHOCUTCS K TUCITUILTHHAM 1O
BeI6Opy yactu OITOIT BO, ¢opMupyemoii yuacTHUKaM# 00pa30BaTe/IbHBIX OTHOIIEHHI.

OcBauBaercs Ha 4 Kypce B 8 cemectpe.

3. O0beM QUCHUILIMHLI (MOIYJIs1) B 3a4€THHIX € JHHUIAX C YKa3aHHEM KOJHYECTBA YACOB, BbIJEeJE€HHbIX HA
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01mas TpyJOeMKOCTh AUCIUILIMHBL COCTABIISIET 2 3a4eTHbIX (bie) eTuHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM YHCIIe JIEKIUK - 24 yaca(OB), MpaKTHYeCKUe 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 36 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJISI TUCHUILIMHEL: 3a49eT B 8 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumne: / Ce- Ulexkuun, Texmun{IIpaktu-[lIpakru-Jlagopa-Iadopa- TeJb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. OcHOBHEBIE CBeJieHHA 0 3eMJle U ee ] 2 0 0 0 0 0 2
aTtMocgepe.
2. (Tema 2. CtpoeHne u coctaB aTMochepsl 8 6 0 0 0 0 0 2
3 Tema 3. ®dusuka ConHua u atMmocepHast ] 2 0 0 0 0 0 2
paauanusi.
4. [Tema 4. lnunamuka aTMocepst 8 8 0 0 0 0 0 2
5. [Tema 5. Monocepa 8 2 0 0 0 0 0 2
6. Tema 6. MeToapl cceioBaHusI aTMOC(EpHI, g 4 0 12 0 0 0 26
rnoHochepsl 1 KocMoca
MToro 24 0 12 0 0 0 36

4.2 Cogep:kanne qUCIUATLIMHBI (MO TyJIs1)

Tema 1. OcHoBHBIE cBeJeHUs1 0 3emJjie H ee aTMOcepe.

Beepenve. e u HazHaueHMe Kypca. [IporcxosxaeHre 3eMin: reoX pOHOJIOTHYeCKast IIKaJla U Te0JIOruIecKast HCTOPHUS
3emun. 3emuist u Kocmoc: popmupoBaHue COTHEUHOW CHCTEMBI.

ToHsATHE O COBPEMEHHBIX METO/IaX UCCIIEI0BaHKsT aTMOC(EPHI C yUETOM

(b3MKY TTPOTEKAIOIIHX MPOIIECCOB, B3aUMOJIEUCTBUN aTMOC(Ephl M MOHOC(EPHI C KOCMOCOM.

Tema 2. CTpoeHne 1 cocTaB aTMoc(epsbl

CocraB atMocdepsl, OCHOBHBIE ra3bl. Majible ra30Bble COCTaBISIONINE aTMOC(EpH], UX PoJib B (pOTOXUMMHU aTMOChepbl U
opmupoBanun kamMmara 3emit. A3po30Iib, €ro poJib B aTMOC(EPHBIX Mpolieccax, MeTo/ibl uccnenoBanus. Crpatudukarys
atMocepsl. CTpoeHue 1 ¢pu3rka HUxKHeR atMocdepsl (Tpornocdepst) 3emian. CTpoeHue U pusmka cpeaHeil atmocgepsl
(ctpatocepa, Me3ocepa) Ctpoenue u ¢pusnka BepxHei atMocdeps! (MoHOchepa, MarauTocdepa). OcoGeHHOCTH
MOrPaHUYHOTO U TPU3EMHOTO CJIOSI aTMOC(EPHI.

Tema 3. ®u3uka Coanna u armocdepHasi paguanusi.

Pusnka ConHua. OcHOBHBIE cBeTOBbIe XapakTepucTku ConHua. CriekTps! u3nydenusa 3emuu u Connua. ConHedHas
aKTHBHOCTb. Paguarmonnsiii 6ananc armocgepbl. ATMochepHas paguarms. OcnabieHre 31eKTPOMarHUTHBIX BOJIH B
atMocepe. OnTuueckas TonuHa atMocdepsl. PaccesiHue 31eKTpoMarHuTHBIX BOJIH B aTMocdepe. TeroBoii ciektp 3emili.
Anbbeno 3emim. TerioBoii 6ananc arMochepsi.

Tema 4. /Inunamuka aTMmocgepnl

Crpannua 4 u3 10.
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VY paBHeHHMsI THIPOTEPMOAMHAMHUKH atMocdepbl. O0Imas HUpKYIsLusa atMocdepsl, MeTopl uccienoBanus TypOyJIeHTHOCTD B
HIDKHEH U cpetHelt atMocdepe AKYCTHKO-TPaBUTAIIMOHHBIE BOJIHBI B HIKHEW 1 cpeHel atMocdepe. MezomaciirabHble
arMocdepHble rporeccsl. BoHbl PoccOu B HikHel u cpenHeit atmocdepe. Bonbl KenbBuna. KBasuasyxietHss
LUKJAYHOCTb.

Tema 5. Honoccepa

Crpoenue u pusuka BepxHeit atmocdepst (MoHOchepa, MaruuTocdepa). CocraB HOHOCEPDI, UCTOPUS UCCIIEAOBAHMS,
CTpOeHHE, MEXaHU3Mbl 00pa30BaHUS, BIIUSHIE Ha PACIpOCTpaHEeHNe paauoBoIH. [IoOHATHE COTHEYHOW aKTUBHOCTH. BrvistHue
COJIHEYHO! aKTUBHOCTH Ha MoHOoCc(epy. Ce30HHbBIE M CyTOYHBIE TIPOIecCH B MoHOChepe. rHaMuKa HOHOC(EpHL.

Tema 6. MeToabI Hcce0BaHusI aTMOC(epbl, HOHOC(ephbl H KOCMOCca
BeprukaibHOE U HAKJIOHHOE PaTUO30HIUPOBAHIE HOHOC(HEPHI.

JlunapHble uccae0BaHus.

Papnomerpuueckue ucciaesoBaHusl.

AKyCTHYECKOE 30HMPOBAHKE MTOTPAHUYHOTO CJIOSI.

Panno3oH0BbIe M3MEpEHUsI.

CriyTHUKOBbBIE HCCJIEJIOBAHUS aTMOC(EPHI.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCceYeH s JJIsi CAMOCTOATEJbHON Pa00Thl 00yJalomUXCs Mo
I CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HEeroCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUINHB, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aH)s1, HATIPaBJICHHbIC Ha 3aKpeIIeHre 3HAaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIIVHE.

OpraHu3anys caMOCTOSATEIbHONH padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOIl INTepaTypoil ¥ 3JeKTPOHHBIMI 00pPa30BaTE/IbHBIMK PECYPCaMHU, BKIIOYASL:

IMopsinok opraHU3alvK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEATEIPHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajJuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKa30M
MunncTepcTBa HayKu 1 BhIciero oopaszosanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunuctepcrBa o6pazoBanust Poccuiickoit @enepatin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepaabHOro yHUBEpCUTETa
Google Colab - https://colab.research.google.com/

The International GNSS Service - http://igscb.jpl.nasa.gov/

SnexTpoHHH Kypc "Pm3uka atmocdepst” - http://edu.kpfu.ru/course/view.php?id=838

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB M0 AUCIUIUIMHE (MOJIYJTO) BKITIOYAET OIIEHOYHBbIE MaTepHasIbl, HAIIPAaBJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, MEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS ¥ OLIEHOYHBIE CPEACTBA MTPOMEKYTOUHOHN aTTECTAIHH.

B choHze O1IeHOYHBIX CPENICTB COACPKUTCS CleayoInas HHPOPMAITHS:

— COOTBETCTBUE KOMIIETEHIUI IJIAHUPYEMbIM pe3y/ibTaTaM 00ydeHHsl [0 JUCIUIUTHHE (MOJIYJIO);
— KPUTEPUH OIIEHUBAHUS CPOPMUPOBAHHOCTH KOMITETCHITHIA,

— MeXaHu3M (POPMHUPOBAHUS OIICHKH IO TUCLIUILTIHE (MOIYIIO);

— OmnKCcaHue MOPsIIKA MPUMEHESHHUs U MPOIIeyPhl OIICHUBAHUS JJIs1 KaXKIO0T0 OLIEHOYHOTO CPEJICTBA;
— KPUTEPUH OIIEHUBAHUS TSI KAKIOTO OIIEHOYHOTO CPE/ICTBA;

— COACPKAHME OLECHOYHBIX CPEACTB, BKJIIOYaA Tpe6OBaHI/IH, MMPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10u11/1xc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipunoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).

SAEKTPOHHBH
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7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe JUCLUIUINHBI (MOYJIs1) IpejirosaraeT n3y4eHrue OCHOBHOM 1 JONOTHUTENbHON y4eOHOi iuTepaTypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25

9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

cailt HACA - http://nasa.gov/
cait npoc. Xyroponoii O.I'. - http://kpfu.ru/main?p_id=10921&p_lang=&p_personal_menu_id=213

cait Pocrugpomera o roroge u kamMare - http://www.global-climate-change.ru

SneKkTpoHHHIN Kypc "®Pusnka atMocdepst” - - http://edu.kpfu.ru/course/view.php?id=838

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOESHUIO JUCHHUILIAHBI (MOXyJIsT)

Bujg paéot

MeToanuecKue peKoMeHIanun

JIEKLIAN

Twur 3aHATHSA: O3HAKOMJICHUE C HOBBIM MaTepHAJIOM.

Popma 3aHATHSA: JeKIMs B ayauTopun. Ilepes ekiyeil pekoMeHIyeTcs peiBapUTEIbHO O3HAKOMHTBCS C
IpOrpaMMoll Kypca, peKOMEH/I0BaHHBIMU UCTOYHUKAMHU, KOHCIIEKTUPOBAaHUE PEKOMEH/IOBAHHBIX NCTOYHUKOB C
LIEJIbIO BBIEJIEHHS] OCHOBHOM 1€y JieKuuy. Ha nekuuy pekoMeHIyeTcst KpaTKUil KOHCTIEKT OCHOBHBIX MOMEHTOB,
aKTUBHas paboTa 1 0OCYyKJeHHE CIIOPHBIX BOIIPOCOB C MPENOJaBaTesieM.

PaKTUYECKUEC
3aHATUA

HpaKTH‘IeCKaH pa60Ta 3aKJII0YAC€TCA B pa3BUTHUH HABBIKOB UCCIENOBAHUS TaHHBIX 30HANPOBAHUS I/IOHOCCI)epI)I.
CTy,HeHTy JAl0TCA JaHHBIC 30HIUPOBAHUA U 1o JJId UX O6pa6OTKI/I. B X0[1€ MPOBEPKU NpENoJaBaTeib MOXKET
NOMPOCUTH YJIYUIIUTh KAY€CTBO NPOIpaMMBbl, HECKOJIbKO U3BMEHUTD YCJIOBHA 3a1a4M C LEJIbIO ITPOBEPKU
CaMOCTOATEJIbHBIX yMeHI/Iﬁ peueHud 3aaa4; pa3BUTHA HABBIKOB aHAJIM3a NMOJIYYEHHBIX PE3YJIbTATOB,
KOMMYHUKATUBHBIX CHOCO6HOCTefI, MPOAOJIKUTL CUCTEMATU3ALINIO 3HAHWH.

CaMOCTOsI-
TenbHas paboTa

OCHOBHBIMH BHJaMH CAMOCTOSITETIbHOI paOOThI SBISIOTCSA:

1) nmpexBapuTeIbHAS MOATOTOBKA K ayAUTOPHBIM 3aHATUAM. Takasi MOArOTOBKA ITpeIIosiaraeT u3yueHue yueOHom
MIPOrPaMMBl, YCTAaHOBJIEHHE CBSI3M C PaHee ITOJyYeHHBIMHU 3HAHUSMH, BblieJIeHHe HanOosee 3HAYMMBIX U
aKTyaJIbHBIX IPO0JIEM, Ha U3yYEHUH KOTOPBIX ClieayeT 0OpaTuTh 0co00e BHUMAHKE U Ip.;

2) camocTosiTesIbHas paboTa MU OCMBICTIEHUM YueOHOW MH(pOpMAI|H, COOOIIAEMOI TIPeroiaBaTesieM, ee
000011IeHre U KpaTKasi 3alKCh, a TAKXKE CBOEBPEMEHHAs1 IOPa0OTKa KOHCIIEKTOB JIEKIIHIA;

3) nop6op, U3ydyeHue, aHATN3 U P HEOOXOAMMOCTH - KOHCIIEKTHPOBAHHUE PEKOMEH/IOBAHHBIX HCTOYHHUKOB T10
y4eOHbIM JUCLMIUIMHAM;

4) BbIsSICHEHHE HanOoJIee CIIOKHBIX, HEMIOHATHBIX BOIPOCOB M X YTOYHEHHE BO BPeMsI KOHCYJIbTALIA;

5) MOArOTOBKA K KOHTPOJIBHBIM 3aHATHSM, 3aUeTaM;

6) BBHINOJIHEHHUE CIIEHUAIbHBIX YYeOHBIX 33JaHUH, TPElyCMOTPEHHBIX YUeOHOW MPOrpaMMOit;
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT IIpu OATOTOBKE K 3a4eTy CTY/AEHT JI0JIKEH MPABUILHO M PAIMOHAJIBHO PACIUIAHUPOBATh CBOE BPEMsl, YTOOBI
yCIeTh KAaUeCTBEHHO U Ha BHICOKOM YPOBHE MOJATOTOBUTHCS K OTBETAM I10 BceM BorpocaM. Bo BpeMsi NOAroToBKU
K 3a4YeTy CTYJCHTHI TaKXke CUCTEMATU3UPYIOT 3HAHHUSI, KOTOPBIE OHU TIPHOOPEITH MPU U3YISHUH Pa3esioB Kypca.
ITpu moAroToBKe K 3a4eTy CedyeT U3YUUTh MpejiaraeMyio JIMTepaTypy, KOHCIEKTbI JIEKIIUI, 03HAKOMUTLCS C
BOMpocaMu. BakHO TOMHHWTB, YTO peKOMEHyeMble YIeOHUKH U CIIeIaIbHAS JIUTEPaTypa MpH U3YUYeHUH Kypca,
UMETCS B PEKOMEHIOBAHHOM CITUCKE JIMTEpaTyphl B padodeli IporpaMmMe 1o JaHHOMY KypCy.

CTyIeHT B LeJIsIX NOJTy4YeHHUsl KAUECTBEHHBIX U CUCTEMHBIX 3HAHUH JI0JKEH HAYMHAThH MOATOTOBKY K 3a4eTy
3apaHee. [{J1s1 9TOro, Kak yxe 0TMe4aJloch, UMEIOTCS B ITpOrpaMme JUCHUIUIMHBI IPUMEPHBIE BOIIPOCH K 3a4eTy.
LenecoobpasHo Mpy U3yYeHHH Kypca MOJIb30BATHCS €ro y4eOHO-METOIMUECKUM KOMILIEKCOM.

Ha 3adete npe/iaraeTcst OTBETUTH Ha 2 BOMPOCA IO BEIOPAHHOMY OMJIETY, Ha TTOJrOTOBKY K KOTOPHIM OTBOJUTCS
40 munyT. Ha kax/plil BOIIpOC CTyJJEHT OTBeYaeT S-15 MUHYT, elle 5 MUHYT OTBOJUTCS HA JIONOJTHUTEIbHbIIA
BOIPOC, KOTOPBII MOXET OBITh 3a/1aH MpernojaBaTesieM 13 JII0O0ro passielia Kypca 1o CIUCKy BOITPOCOB K 3a4eTy,
BBIJITAHHBIX CTYJCHTaM.

10. Tlepeyenp nH(OPMANMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb POrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0JUMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacneyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MMpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPHU JAHHBIX W CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH KaYeCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHNe BO3MOXKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYILEHUIMH 3PEHUS - ayINaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH AJIs Iepeaun MHGOPMALMHY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHUs] BUPTYAJIbHBIX JIEKIIUI C BO3MOKHOCTBIO B3aMMOEHCTBUSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, MPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOM paboTHI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI I OpraHu3altun (pOpM TEKYHIETro U NpoOMeEKYyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TIPOJOJIKUTEIBHOCTHU Claui 00YYaIOIIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rpome:xyTOUHOI aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOJIOJKUTENIPHOCTH C/IAYM 3a4ETa WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

SAEKTPOHHBH
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- IPOJIOJKUTENILHOCTH MOATOTOBKY 00YYAIOIErocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOJAMMOM B YCTHOU (opMme, - He
6osiee yeM Ha 20 MUHYT;
- IIPOJOJIKUTEIPHOCTH BBICTYIUICHHUS 00YyJAIOLIErocs [Py 3aIlUTe KYpCcOBOil paboTh - He Oonee 4eM Ha 15 MuHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanussMu PI'OC BO u yue6HbIM 1utanoM no Harpasiennio 03.03.03
"Pagnodusuka” u npodpumo nogrorosku "KeantoBas u CBY anexkrponuka”.

3AE
Crpanuna 8 uz 10. Bl YHH




ITporpamma mucimruiunsl "Paguodusnyecke MeToab! UccaeqoBaHus arMocgepsl, HoHochepsl U kocmoca'; 03.03.03 "Paguodusuxa’.

Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.10.02 Paduoguzuueckue memoovl UCCAe008AHUSL aMMOcepbl,
uorocgbepul u Kocmoca

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcHoBHas JuTepaTypa:

1. Bragumupos B.M. u ap. [lucTaHoHHOE 30HAMpPOBaHue 3eMiti: yueOHoe nocodue - KpacHosipek: Cubupckuil (pepepasibHbIi
ynuBepeuret, 2023 - 196 c. - URL: https://znanium.ru/catalog/document?id=443019

2. Xyroposa O.I'. 30HAMPOBAHUE NOHOC®EPDI PAJUOCUTHAJIAMU CITY THUKOBBIX HABUI'ALTMOHHBIX
CUCTEM. JIABOPATOPHBIN T[IPAKTUKYM / O.T. XytopoBa; Kas.cpenep.yn-1. - Kazans, 2025. - 26 c. - Tekcr:
31eKTpoHHBIA. - URL:

http://dspace. kpfu.ru/xmlui/bitstream/net/185163/-1/F_Khutorova_Zondirovanie_radiosignalami_praktikum_posl..pdf

3. 3omnpHukoB W.JI. u n1p. Beenenne B reonH(OpMalIOHHbIE CUCTEMBI U TUCTAHIIMOHHOE 30H/IMPOBAHUE: YUeOHO-METOJUYECKOe
rocobue - HoBocnoupek: HoBocubupekmii I'Y, 2023 - 88 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785443714981.html

JomnmoJHUTEILHAS IUTEPATypa:

1. ITpusainog, B. E. JIazeps! 1 9K0JI0rHYecKUii MOHUTOPUHT atMocdepsl : yuedHoe nocodue / B. E. [Tpusanos, A. 3. ®oruany,
B. I'. llemanuH. - CankT-IletepOypr : Jlanb, 2022. - 288 c. - ISBN 978-5-8114-1370-6. - Tekcr : 31eKTpoHHbIH // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/211202 (nata obpammenus:: 12.05.2023). - Pexum
JOCTYyIa: 1JIs aBTOPU30BAaHHBIX MTOJIb30BATENEH.

2. Xyrtopoa O.I'. Paguodusudeckie MeTO/Ibl UCCiieioBaHust aTMocdepbl U noHOChepbl. JIabopaTOPHbIN MPAKTHKYM:
yuebHo-metoandeckoe nocodue /O.I'. Xyroposa. - Kazanb: Kazanckuit penepanbhbiii yH-T, 2011. - 25 c. - Tekcr:
anexktpoHHsIit. - URL: https://shelly kpfu.ru/e-ksu/docs/F232916432/Sputnikovyj_monitoring.pdf (naTa oOpameHus:
12.05.2023). - Pexxim goctyma: OTKPBITHII.

3. HuzameeB A. P., Tenrtun I'. M, Xytoposa O. I'. CniytHHKOBasi pagrotomorpadus Tporocdepsl: yueOHO-METOANIECKOE
nocooue / A.P. Huzamees, .M. Tentun, O.I'. Xytopoga. - Kazanb: KOV, 2015. - 26 c. - Tekcr: anektponnsiii. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22176/06_45_001013.pdf (nata obparmenus: 12.05.2023). - Pexum ngocrymna:
OTKPBITHIH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.10.02 Paduoguzuueckue memoovl UCCAe008AHUSL aMMOcepbl,
uoHocghepul U KocMoca

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocuss noarorosku: KeantoBas n CBY sneKTpoHUKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.
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