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

[porpammy muctmIuiHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) Xyroposa O.I". (Kadenpa pagnoactpoHomumy,
Beicmias mkosa kubepu3nueckux CUCTeEM M MPUKJIAIHOM anekTponnkn), 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:

OO6yyarnmuiicss, OCBOUBIINI UCIUTUIAHY (MOIYJIb):

IloJokeH 3HATh:

MIPUHIIMITB pa0OTHl COBPEMEHHOM armapatypbl 1 000pYA0BaHUS IJIsl UCCIIEIoBaHUsI aTMOC(ephl U KOCMOCa, (PUBUKY
MIPOLIECCOB B aTMOcepe, noHochepe U KOCMOCe, TIPUHLIUITB AUCTAHIMOHHOTO 30HIUPOBAHUS

JHosKeH yMeTs:

AQHAIM3HUPOBATh SKCIIEPUMEHTAJIbHBIE PE3Y/IbTAThl M TPAMOTHO UX MPEICTABIIATH, IPUMEHSATh IIPUHLMIB PaAUO(pU3HIECKHUX
M3MEPEHU.

JlomxeH BIaaeTh:
METOJaMU JUCTAHIIMOHHOTO 30HAUPOBaHUs aTMOC(hEphl U KOHOC(EPHI.
JlomkeH TeMOHCTPUPOBATh CIOCOOHOCTD M TOTOBHOCTH:

MNPUMCHATb CUCTEMBI TEJICKOMMYHUKALIMN U rJ100aJIbHOTO CIIYTHUKOBOT'O IMO3UIIMOHUPOBAHUA B I’COI/IH(l)OpMaL[I/IOHHBIX
CUCTEMAX, MOHUTOPHHIC

2. MecTo nucuumjauHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucrurimHa (MoayJb) BKoueHa B paszaen "b1.B.JIB.10.02 Jucturael (MOAyn)" OCHOBHOHM MpogheCCHOHATIbHOM
obpasoBaresbHO# porpammbl 03.03.03 "Paguodusuka (KeantoBast 1 CBY a1eKTpoHUKa)" ¥ OTHOCUTCS K JUCIIUILIMHAM 10
BIOOpY yactu OITOII BO, popmupyemoii yuacTHUKaMK 0Opa30BaTeIbHBIX OTHOILICHUIA.

OcBauBaercsa Ha 4 Kypce B 8 ceMecTpe.

3. O0beM qUCHATLIHHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ npenojaapareJemM (Mo BHAaM y4eOHbIX 3aHSTHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIATUTMHBI COCTABJISIET 2 3a4eTHHIX (bie) eMUHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 36 yaca(oB), B TOM 4Kclie JeKLIuK - 24 yaca(oB), mpakTUYecKue 3aHstus - 12 yaca(oB), 1JabopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - O yaca(oB).

CamocrositenbHast padoTa - 36 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI JUCLIMIUIMHBL: 3a4€T B 8§ ceMecTpe.

4. Conep:xanue QUCHUIUINHBI (MOAYJs), CTPYKTYPHUPOBaHHOE M0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEJIEHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYEeCKHX YaCOB 1 BHAOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIAaH KOHTAKTHOW M CAMOCTOATEJbHOH PAa60ThI 0 AVCHUILINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOI PadoTHI, Camo-
HX TPYJA0EMKOCTH (B Yacax) CcTO-
N Pa3znennl iucounumne: / Ce- |Texmun,VIexnun|IIpaxTu-lIpakru-JIadopa-/Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3J. |4YecKue | YyecKkue |TOpHbIE |TOpHbLIe | Hasd
¢opme BanaTHs,| B 3J. |[padoThl,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. Tema 1. OcHOBHbIE CBejieHUs1 O 3emiie U ee ] 2 0 0 0 0 0 2
atMocgepe.
2. (Tema 2. CtpoeHne u coctaB aTMocepsl 8 6 0 0 0 0 0 2
3 Tema 3. ®usuka CosHila 1 atMmocgepHas ] 2 0 0 0 0 0 2
paauanusi.
S5AEKT
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
4. [Tema 4. lunamuka 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 ccieioBaHus aTMOC(EpBI, g 4 0 12 0 0 0 2
roHOCc(hepsI U KocMoca
MToro 24 0 12 0 0 0 36

4.2 Cogep:xkanne QUCIUAILITHHBI (MO TyJIs1)
Tema 1. OcHoBHBIE cBeJeHUs1 0 3emJjie U ee aTMocepe.

Beenenue. Llemm u HazHaueHue kypca. [IporcxoxaeHrie 3eMIn: reoX poHOJIOTMYecKasl MIKajla U TeoJJorudecKkas HICTOpUs
3emu. 3emiis 1 kocMmoc: hopmupoBanue COJHEUHON CUCTEMBI.

[oHsATHE O COBPEMEHHBIX METO/IaX UCCIIEI0BaHKsI aTMOC(EPHI C yUETOM
(pr3MKY TTPOTEKAIOIIHX MPOIIECCOB, B3aUMOJICUCTBUN aTMOC(Eephl i MOHOC(EPHI C KOCMOCOM.
Tema 2. CTpoeHue u coctaB aTMOcgepbl

CocraB arMocepbl, OCHOBHBIE ra3bl. MaJible ra30Bble COCTABJISIONINE aTMOCc(epbl, UX PoJib B (POTOXUMUM aTMOC(hEDH 1
opmupoBanun kimmara 3emit. A3po30I1b, €r0 poJib B aTMOC(EPHBIX Mpolieccax, MeToibl uccnenoBanus. Crpatudukarys
atMocepsl. CTpoeHue 1 ¢pu3rka HUxHel atMocdepsl (Tpornocdepst) 3emian. CTpoeHue U (pusmka cpeaHeil atMocgepsl
(ctpatocdepa, me3ocepa) CtpoeHue u pusnka BepxHel atMochepsl (moHochepa, MmarauTocepa). OcobeHHOCTH
TIOrPaHIYHOTO U IIPU3EMHOTO CJIOS1 aTMOC(EPHI.

Tema 3. ®uzuka Coanna u armocdepHasi paguanus.

Pu3suka ConHua. OcHOBHBIE cBeTOBbIe XapakTepucTuku ComnHua. CriekTpsl u3nydyenus 3emiu u Connua. ConHedHas
AKTHUBHOCTh. PajmarnionHbiii 6amanc atMocgepsl. ATMochepHas paauanusa. OciadiieHre 3JeKTPOMarHUuTHBIX BOJIH B
armocdepe. Onruyeckas ToamuHa atMocdepsl. PaccesiHue 3J1eKTpOMarHUTHBIX BOJIH B aTMocdepe. TeruoBoii criekTp 3emMin.
Ampbeno 3emi. TeroBoii 6ananc armocdepsi.

Tema 4. /Inunamuka aTmocgepbl

VY paBHeHHsI THIPOTEPMOAMHAMHUKH atMocdepbl. O0masi HUpKyYIIsus artMocdepsl, MeTopl uccienoBanus TypOyJIeHTHOCTD B
HIWKHEW 1 cpeHeil atMocdepe AKYCTUKO-TpaBUTAMOHHBIE BOJIHBI B HIKHEW M cpelHel atMocdepe. MezoMaciiradHble
arMocepHble rporecchl. BoHbl PoccOu B HuskHel u cpenHeit atmocdepe. Bosnbl KenbBuna. KBasuasyxietHsis
LUKJINYHOCTb.

Tema 5. Honoccepa

Crpoenue u pusuka BepxHeit atmocheps! (MoHOChepa, MaruuTocdepa). CocraB HOHOCEPDI, UCTOPHS UCCIIEAOBAHMS,
CTpOeHHE, MEXaHU3Mbl 00pa30BaHUs, BIUSHIE Ha PacpOCTpaHeHue paauoBoIH. [IoOHATHE COTHEYHOW aKTUBHOCTH. BrvisiHue
COJIHEYHOU aKTUBHOCTU Ha MoHOCGepy. Ce30HHbIE M CyTOYHBIE TIPoIecCchl B MoHOChepe. ruHaMuKa HOHOChEpHL.

Tema 6. MeToabl ucciaegoBaHuss aTMoc(epbl, HOHOC(ephbl H KOCMOCca
BeprukanbHOe ¥ HAKJIOHHOE PaJioO30HIMPOBAHUE HOHOCDEPHI.

JlunapHsle uccienoBaHu.

Paagnomerpuueckuie uccieaoBaHusl.

AKycTHYECKOe 30HANPOBAHUE ITOTPAHIMYHOTO CIIOSI.

Pannro3oHnoBble U3MEPEHUS.

CITyTHHKOBBIC UCCIIeJJOBAaHUS aTMOC(EpHI.

5. lepedeHb y4eOHO-METOAYECKOTO 00€CIEeUYeHHS UIA CAMOCTOSITEJbHO Pad0ThHI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosTenpHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HemocpeacTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasaensieTcss Ha CaMOCTOSTENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCHMIUIMHBI, TaK U MTPOpadOTKY TeM (pa3/iesioB), OCBAUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTebHOM paboThl 00Y4JaloIIMecs! YUTAI0T U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 331aHNsI, HATIpaBJIEHHbIE Ha 3aKpeTUIeHNne 3HaHWI M OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHbie HOpMaTuBHbIe akThl KazaHckoro (IIpuBoKCKOro) deiepaibHOro YHUBEPCUTETA
Google Colab - https://colab.research.google.com/

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

DnekTpoHHbIH Kypc "®Puzuka atmocdepst” - http://edu.kpfu.ru/course/view.php?id=838

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE (MOJIYJII0) BKIIOYAET OLEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MPOBEPKY OCBOEHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWI, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbIE CPEJICTBA TEKYIIETo
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA TPOMEXYTOUHON aTTECTAIIUH.

B (oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCIUILTMHE (MOJYJI0);

- KpUTepHH OlICHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIHCaHME MOPsIAKa IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAK/IOTO OIEHOYHOTO CPE/ICTBRA;
- KpUTEpHHU OLIEHWBAHUS JJTs1 KaXJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K )IeﬁCTBPIHM O6y‘-laIOI_HI/IXCH, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYIIO).

7. IlepedeHnb JUATEPATYPhl, HEOOXO0TUMOM JIJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUILIMHBL (MOJYJIsI) TIpEIoIaracT u3y4eHne OCHOBHOW ¥ JOTIOTHUTETLHON yueOHO! uTepaTypsl. JlutepaTypa
MOJXKeT OBITh JIOCTYITHA OOYYAIOIIAMCS B OTHOM M3 JIBYX BApPUAHTOB (JILOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBaHWH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAJATENISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.W. Jlo6aueBckoro. OOydJaroniuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPpAaBHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AAHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOK TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [ApoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DieKTpOHHbIH yHUBepcuTeT" . [Ipy Cmonb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnwxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHMI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4nclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILIAHY.

IlepeyeHb OCHOBHOM M JJONIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHHMSI TUCIIMIUIMHBI (MOIYJIs1), HAXOIUTCS
B [Ipwioxenun 2 k pabouei mporpamme AUCHUIUTAHBL. OH NOJIEKUT OOHOBJICHUIO TIPU U3MEHEHUH YCIIOBHIA 10roBopoB KDY ¢
paBooOIagaTe s IMU JIEKTPOHHBIX U3JAHUN U PY U3MEHEeHUH KoMILUIeKToBaHus (oumoB Hayunoi 6udmmoreku KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

cait HACA - http://nasa.gov/

caiit mpo. Xyroposoit O.I'. - http://kpfu.ru/main?p_id=10921&p_lang=&p_personal_menu_id=213
cait Pocrunpomera o moroge u kimmMare - http://www.global-climate-change.ru

DneKTpoHHbIH Kypc "®Puzuka atmocdepst” - - http://edu.kpfu.ru/course/view.php?id=838
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9. MeTOI[I/I‘IECKI/le YKazanua aJid oﬁyqalonmxc;l 0 0CBOCHHUIO U CIINIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

JIEKIUY Tun 3aHATHSA: 03HAKOMJIEHHE C HOBBIM MaTepHaJIOM.

Popma 3aHATHA: JIeKIHA B ayquTopuu. [lepen jgekuyei peKoMeHIyeTcsl IpeiBapruTeIbHO 03HAKOMHTHCS C
MpOrpaMMol Kypca, peKOMEHJOBAaHHBIMHU NCTOYHUKAMHU, KOHCTIEKTUPOBAHNE PEKOMEHJOBAHHBIX UICTOYHHUKOB C
LIeJIBIO BBIJIEJICHNsI OCHOBHOM Lie/u JIeKIy. Ha ekiun pekoMeHyeTcsi KpaTKUR KOHCIIEKT OCHOBHBIX MOMEHTOB,
aKTHBHasI paboTa 1 0OCYKJIEHUE CIIOPHBIX BOIIPOCOB C MpeMno/iaBaTesieM.

HNPAKTUYECKUEC HpaKTI/I‘{CCKaH pa60Ta 3aKJII0YAC€TCA B Pa3BUTHH HABBIKOB UCCICAOBAHUS JaHHBIX 30HAWPOBAHUS I/IOHOCCI)CpI)I.

3aHATUA CTy,HeHTy AAal0TCA JaHHBIC 30HIUPOBAHUA U 1o IJIA UX O6pa6OTKI/I. B X0[1€ MPOBEPKHU NPpEroJaBaTeib MOXKET
NOMPOCUTH YJIYyUYIIUTh KAa4€CTBO NPOIpaMMBbl, HECKOJIbKO UBMEHUTD YCJIOBHA 3a1a1M C LCJIbIO IIPOBEPKU
CaMOCTOATEJIbHBIX yMCHI/Iﬁ peuieHus 3aga4; pa3BUTHA HABBIKOB aHaJIM3a MMOJIYYEHHbIX PE3YJIbTATOB,
KOMMYHUKATUBHBIX CHOCO6HOCT€fl, MPOAOJIKUTL CUCTEMATU3ALINIO 3HAHUMH.

camoctosi- | OCHOBHBIMU BUJAMH CAaMOCTOSITENIBHOM PaOOTHI SIBJISIOTCSL:
TeJbHas padota | 1) mpeaBapuTesbHAs IOATOTOBKA K ayAUTOPHBIM 3aHATUAM. Takasi HOOrOTOBKA MpeJiosiaraeT u3yuyeHne yueOHom
IPOrpaMMBbl, YCTAaHOBJIEHUE CBSI3U C paHee MOTy4YeHHbIMY 3HAHUSMM, BblJieJIeHHe HauOosiee 3HAUMMBIX U
AKTyaJIbHBIX IPOOJIEM, Ha U3YUYEHUU KOTOPBIX Cle/lyeT 00paThTh 0c000€e BHUMAHKE U JIp.;
2) camocTosiTelIbHas paboTa IPU OCMBICTIEHUHM YueOHOW MH(pOpMaI|H, COOOIIAEeMOl TIperoaBaTesieM, ee
000011IeHre U KpaTKasl 3alKCh, a TAKXKE CBOEBPEMEHHAs1 IOPaOOTKa KOHCIIEKTOB JIEKIIHIA;
3) nop6op, U3yyeHue, aHATIN3 U IPU HEOOXOAMMOCTH - KOHCIIEKTHPOBAHHUE PEKOMEH/IOBAHHBIX HCTOYHHUKOB T10
y4eOHbIM JUCLUIUIMHAM;
4) BbIsICHEHNEe HanOoJIee CIIOKHBIX, HEMOHATHBIX BOIPOCOB M MX YTOUHEHHE BO BPeMsI KOHCYJIbTALMIA;
5) MOArOTOBKA K KOHTPOJIBHBIM 3aHATHAM, 3aUeTaM;
6) BBINOJIHEHHUE CIIEUAIbHBIX YYEOHBIX 3aJaHUH, TPElyCMOTPEHHBIX YUeOHOW MPOrpaMMOii;

3a4er [Ipu nMoAroToBKe K 3a4eTy CTYAEHT JIOJKEH MPaBUJIbHO M PAIMOHAJIPHO PacIuIaHUPOBATh CBOE BPEMsI, YTOOBI
yCIEeTh KaUeCTBEHHO 1 Ha BHICOKOM YPOBHE MOATOTOBUTHLCS K OTBETaM IO BceM BorpocaM. Bo Bpems moaroToBku
K 3a4eTy CTyJEHTHI TaKKe CHCTEMaTH3UPYIOT 3HAHHsI, KOTOPbIE OHU NTPUOOPESH TIPY M3YUYEHNH Pa3/esioB Kypca.
[Ipu moAroToBKe K 3a4eTy ClieqyeT U3yYHTh IpeylaraeMyio JIUTepaTypy, KOHCIEKTHI JIEKLINH, 03HAKOMHUTHCS C
BOINpocamMy. BakHO MOMHUTE, YTO peKOMEHJyeMble YUeOHUKH U CrielMalibHas IUTepaTypa Ipy U3y4eHUH Kypcea,
MMEIOTCS B PEKOMEHJOBAHHOM CIIMCKE JINTEpaTyphl B paboydeil mporpaMme 1o JaHHOMY Kypcy.

CTygeHT B LeJIX NOJTyYeHNs KAUECTBEHHBIX M CUCTEMHBIX 3HAHWII JOJKEH HAaUMHATh TOATOTOBKY K 3a4eTy
3apaHee. [Ij1s 3TOTO, KaK yXe 0TMeUaoch, UMEIOTCS B IPOrpaMMe JUCIUIUIMHBI IPUMEPHBIE BOIIPOCH K 3a4YeTy.
Lenecoobpa3Ho Mpy U3yYeHNH Kypca MOIb30BaThCS €ro y4eOHO-METOIMUECKUM KOMILIEKCOM.

Ha 3a4ere npeyiaraercst OTBETUTH Ha 2 BOIPOCA 110 BRIOPAHHOMY OWJIETY, Ha MOATOTOBKY K KOTOPBIM OTBOJMTCS
40 muHyT. Ha Kaxaplil BOIPOC CTYAEHT OTBEYAeT 5-15 MUHYT, elle 5 MUHYT OTBOAUTCA Ha JOMOJHUTEIbHbINA
BOIPOC, KOTOPBII MOXET OBITh 3a/1aH IperoaBaTesieM 13 JII000ro paszielia Kypcea 1o CIMCKY BOITPOCOB K 3a4eTy,
BBIIAHHBIX CTYJEHTaM.

10. ITepeyensb nHGOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOI0 MpoIecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb IPOrpaMMHOro odecnedeHnst 1 HH(G OPMAIHOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXO0JUMOCTH)

INepeuens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHUN 00pa30BaTEILHOIO IPOLiecca M0 JUCHUIINHE
(Mozymo), BKJIIOYasi IEpevYeHb [IPOrpaMMHOr0 odecredeHusi 1 MH(OOPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABIICH B
[punoxeHuu 3 kK paboueii Mporpamme JUCHMILUIAHBI (MOJIYJIsI).

11. Onucanne MaTepUATbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIeCTBJIEHHs 00Pa30BaTEJILHOI0
npoiecca no JUCIUIIAHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILTMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Creyomme
KOMITOHEHTHI:

TomertieHus VTSI CAMOCTOSITETLHON pabOTH 00YJAIOIIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMATU3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" u obecrieuyeHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHyo cpeny KOV,

VueOHble ayAUTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 mpuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUasioB.
MynpTUMeaniHaS ayAUTOPHSL.

SAEKTPOHHBH
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12. Cpe,IlCTBa ajantanvm npemnoaaBaHud JUCHUIIIMHBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B MU JIUII C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbsA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIIbHOM pouecce MNpUuMEHAITCA CIEAYIOINE METOAbI U TEXHOJIOTUH, 06)161"‘{3.]0]_[11/16
BOCIIpUATUE I/IHq)OpMaL[I/II/I o6yqa10ummnc;1 WUHBAJIMAAMU U JIMIaMU C OIrpaHUYE€HHBIMU BO3MOXKHOCTSAMM 3JO0POBbA:

- CO3/IaHMe TeKCTOBOW BEPCHH JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIsI €0 BOZMOXHOTO IPe0Opa3oBaHusI B AJIbTEePHATHBHbIE
(opMBl, yIOOHBIE ISl Pa3INYHBIX MOJTb30BaTENEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAYyCMOTPETD
BO3MOKHOCTh MacIITaOMPOBaHUs TEKCTa M U300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIs 00y4aloMXCcsl BOCIPUHUMATH OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JIMLIA C HAPYIICHUSAMH CJIyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX JAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT6HLHBIX TEXHOJIOTUI IUIA Tiepeiavun I/IHCl)OpMaLII/II/I, OpraHu3ali pa3jInvHbIX (bOpM
I/IHTCpElKTPIBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C IpernojgaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d TPOBEACHUA BUPTYAJIbHbLIX J'[eKI_II/Iﬁ C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIIMOHHOT'O
06y‘-16HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIUH sl OpraHnu3aiy (OpM TEKYILEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIIbHOCTU CIaYn 06yqa10m1/1Mc;1 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTECIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (opMe, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYaloIIerocst py 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBercTBuM ¢ TpedoBanussMu PI'OC BO u yue6HbsM 1utanoM no Harpasienunio 03.03.03
"Papnodusuka” u npopumo nogrorosku "KeantoBas u CBY anexkrponuka”.
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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
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Topauenko A. C. CoBpeMeHHBIE METO/IB! JUCTAHIIMIOHHOTO 30HANPOBAHMS JJIs1 PELIIEHHs 337144 Te0/Ie3H1H:
y4yeOHO-MeToxmyeckoe nocodue - Hopocudupek: CI'YTuT, 2021 - 82 c. - URL: https://e.lanbook.com/book/222374 (nata
ooparmenus:: 05.05.2024)

2. KypranoBuu K. A. u nip. [IpumeHeHne JaHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHMSI 3eMJIU B HAYYHOW JESITEIbHOCTH: y4eOHOoe
noco6ue - Yura: 3a6I'Y, 2021 - 132 c. - URL: https://e.lanbook.com/book/271706 (nara odpamenus: 05.05.2024)

3. IlIeen I'.M. BBenenue B AMHAMUKY U HEpPreTUKy arMocepsl: YuebHoe rocodue - CI16: MznarenbcTBo
Cankr-IletepOyprckoro rocynapcrseHHoro ynusepeurera, 2020 - 396 c. - URL:
http://znanium.com/catalog/document?id=373760 (nata obpauienus: 05.05.2024)

JonoJHUTEILHAS IUTEPATYypa:

1. ITpusainog, B. E. JIazeps! 1 9K0I0rH4YecKuii MOHUTOPUHT atMocdepsl : yuedHoe nocodue / B. E. [Tpusanos, A. 3. ®oruany,
B. I'. lllemanuH. - Cankt-IletepOypr : Jlanp, 2022. - 288 c. - ISBN 978-5-8114-1370-6. - Tekcr : 31ekTpoHHbIH // JlaHsb :
3JIeKTPOHHO-OMOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/211202 (nata obpammenus:: 12.05.2023). - Pexum
JOCTYyIa: 1JIs aBTOPU30BAHHBIX MTOJIb30BATENEH.

2. Xyrtopoa O.I'. Paguodusudeckre MeTO/Ibl UCCiieioBaHust aTMocdepbl U noHOChepbl. JIabopaTOPHbIN MPAKTUKYM:
yuebHo-meroandeckoe nocodue /O.I'. Xyroposa. - Kazanb: Kazanckuit penepanbhbiii yH-T, 2011. - 25 c. - Tekcr:
anexktpoHHsIil. - URL: https://shelly kpfu.ru/e-ksu/docs/F232916432/Sputnikovyj_monitoring.pdf (naTa oGpameHus:
12.05.2023). - Pexxum goctymna: OTKPBITHII.

3. HuzameeB A. P., Tenrrun I'. M, Xytoposa O. I'. CniytHHKOBasi pagrotomMorpadus 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 nocrymna:
OTKPBITHIH.
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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 Havana o0yueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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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