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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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[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:

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:

NPUHIUIIB PA0OTHl COBPEMEHHOM arnapaTypsl ¥ 000PYI0BaHUS IS UCCIeJ0BaHKs aTMOChephbl K KOCMOCa, (DPU3UKY
MpoIeccoB B aTMocepe, noHochepe 1 KocMoce, MPUHIIUITBI IUCTAHITUOHHOTO 30HIUPOBAHMS

JloKeH yMeTh:

AQHAIM3UPOBATh SKCIIEPUMEHTAJIbHBIE PE3Y/IbTaThl M IPAMOTHO UX NPEICTABIIATh, IPUMEHATD IIPUHLMIB PAAUO(pU3MIECKHUX
U3MEPEHHH.

JlomxeH Bl1afeTh:
METOJaMH AUCTAHIIMOHHOTO 30HAUPOBAHUsI aTMOC(hEPB U KOHOC(EPHI.
JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTH:

TMPUMEHATH CUCTEMBI TEJIEKOMMYHUKAIIUA U rJ100aIbHOTO CIIYTHUKOBOTI'O ITIOBUIIMOHUPOBAHUA B T COI/IHCI)OpMaLII/IOHHLIX
CUCTEMaX, MOHUTOPHUHIE

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJib) BKJioueHa B pasaen "b1.B.JIB.10.02 Juciurivael (MoAyin)" 0CHOBHOH MpodheCCUOHATIbHOM
obpazoBarenbHOI porpammbl 03.03.03 "Pamrodusuka (MH)opMamoHHbIe MPOIecchl U Kuodepdu3nieckue CUCTeMbl)" U
OTHOCHTCS K TUCHUIUTHHAM 110 BhIOOpy Yactu OITOIT BO, hopmupyemMoii yaacTHUKaAMK 00pa30BaTeIbHBIX OTHOIICHUM.

OcBauBaetcs Ha 4 Kypce B 8 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJN4YeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npenojaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydamuxcs

O61m1asi TpyIOEMKOCTh AUCIATUIMHEI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM YHCJIe JIEKIUK - 24 Jaca(OB), MpakTHUYEeCKUe 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 36 daca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCIUILIMHEL: 3a4eT B 8 ceMecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB 1 BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pa0OThI 0 JUCHUILIHHE (MO/IYJIIO)

Buap! 1 yachl KOHTaAaKTHOM padoThI, Camo-

HX TPYA0EMKOCTH (B 4acax) CTOSI-

N Pazean! qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakTu-JIadopa-UIaopa-| TeIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. OcHOBHEBIE CBelieHHUs 0 3eMJle U e€
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aTtMmocgepe.

8 2 0 0 0 0 2
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Buasl u yachl KOHTaAKTHOI PadoTHI, 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
2. |Tema 2. CtpoeHue 1 cocTaB aTMOC(epbl 8 6 0 0 0 0 0 2
3 Tema 3. ®dusuka ConHua u atMmochepHast ] 2 0 0 0 0 0 2
pamuarus.
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. MeToasl cceioBaHus aTMOC(EpBl, ] 4 0 12 0 0 0 26
roHoc(hepsI 1 KocMoca
MToro 24 0 12 0 0 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. OcHoBHBIE cBeeHus1 0 3emiie u ee aTMoccepe.

Beenenue. Llenu u HazHaueHue Kypca. [IporcxoxaeHne 3eMili: reoOXpoHOJIOrMYecKas Kaja U reoJIornieckas HCTOpUst
3emu. 3emitst 1 KocMmoc: popmupoBanue CONHEYHON CUCTEMBL.

INonsATHEe 0 COBpEMEHHBIX METOAX UCCIIEAOBAaHUSA ATMOC(EPHI C YUETOM
(pr3HKY TTPOTEKAIOIIHMX MPOIIECCOB, B3aUMOJEUCTBUN aTMOC(EPH 1 MOHOC(EPHI C KOCMOCOM.
Tema 2. Ctpoenne u coctaB atMocepsbl

Cocra aTMocepbl, OCHOBHBIE ra3bl. Majible ra3oBble COCTABIISIONINE aTMOC(EPDL, UX POJib B (POTOXMMHUM aTMOChEPHI U
opmupoBannm Kmmara 3eMit. A3po30I1b, ET0 PoJib B aTMOC(EPHBIX MpoLieccax, MeToIb! nccnenoBanus. Crpatudukarnmys
atmocepsl. CTpoenue 1 pusrka HIkHEN atMocdeps! (Tporocdepsl) 3emimn. CTpoeHne U (pr3rKa cpeaHeit atMocgeps
(crparoccepa, me3ocepa) Ctpoenue u pusuka BepxHei armocdepsl (noHochepa, Mmarautocdepa). OcodeHHOCTH
TIOrPAaHIYHOTO U MIPU3EMHOTO CJI0S1 aTMOC(DEPHI.

Tema 3. ®uznka Coanna u armocc epHnast pagnanusi.

Pusuka ConHua. OcHOBHBIE CBETOBBIE XapakTepucTuky ConHua. CriekTpsl u3inydenus 3emii 1 Cosnua. CosiHeuHas
AKTUBHOCTh. Paguarimonusiit 6amaHc armocdepbl. AtMochepHas paguarust. OcnabieHre 3IeKTPOMArHUTHBIX BOJIH B
atMocepe. OnTudeckas TommuHa aTMocdepsl. PaccessHre 371eKTpOMarHUTHHIX BOJH B aTMocdepe. TerioBoi criekTp 3emMin.
Anbbeno 3emin. TerioBoit 6anaHc arMochepsi.

Tema 4. [Innamuxka atMoccepsl

VpaBHEeHMsI THIPOTEPMOIMHAMUIKH aTMocepbl. O0Imas IUPKYJIAIUsS aTMOCchepbl, MeTOIbI McciefoBanus TypOyJIeHTHOCTD B
HIDKHEH U cpelHel aTMocdepe AKYCTUKO-TPaBUTALIIOHHBIE BOJIHBI B HIKHEH U cpenHel atMocdepe. MezomaciutabHble
arMocepHble niporiecchl. Bonbl PoccOu B HIkHel 1 cpennei armocdepe. Bonbt Kenberna. KBasunpyxieTHsis
LUKJIMIHOCTb.

Tema 5. Uonoccepa

Crpoenue u ¢pusrka BepxHeil atMocdeps! (noHochepa, marauTocgepa). CoctaB noOHOChEpHI, UCTOPHS UCCIIeIOBAHMUSI,
CTpOEHHEe, MEXaHU3Mbl 0OPa30BaHUsl, BIMSIHIE HA PACPOCTpaHeHUe pauoBOH. [TOHATHE COJTHEUHOW aKTHBHOCTHU. BinstHue
COJIHEYHO! aKTUBHOCTH Ha MoHOCc(epy. Ce30HHbBIE M CyTOUYHBIE IpOIecCch B MoHOC(epe. JrHaMuKa HOHOC(EPHI.

Tema 6. MeToabl Hccae0BaHusI aTMOC(ephl, HOHOC(PepPHI U KOCMOCa
BeprukansHOE 1 HAKJIOHHOE Pagio30HINPOBAHIE HOHOC(EPHI.

JlupapHble ucciaenoBaHus.

Paguiomerpudeckue uccie10BaHuMS.

AKyCTHUYECKOe 30HAMPOBAHUE MTOTPAHUYHOTO CJIOSI.

Panuro30HI0BBE U3MEPEHMS.

CIiyTHUKOBBIE UCCIIeJOBaHUS aTMOC(epHI.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA AJIA CAMOCTOSTEJbHON PadoThl 00yJaOMNXCs 10
JUCHUIUINHE (MO/TYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) desepasbHOro yHUBEpPCUTETA
Google Colab - https://colab.research.google.com/

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

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

6. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCHHUILIUHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyoIas HHPOPMaLK:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJIbTaTaM 00y4YeHHs M0 JUCHUIUTMHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MEeXaHU3M (POPMUPOBAHHSI OLIEHKH 110 AUCHHMILIMHE (MOJLYJIO);

- OIIMCaHKe MOPsAKA TPUMEHEHHS U ITPOLeayphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPEJICTBa;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, PEAbSIBISIEMbIE K ISUCTBUSIM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO TyJIsl)

OcBoeHre QUCIUIUTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOTHUTEBLHON yueGHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKus HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUsI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OM TOUKM MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM ITeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuisapa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 3K3eMIuIApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4JaloIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMTUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxenuu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmuoreku KOY.

SAEKTPOHHBH
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

cailr HACA - http://nasa.gov/
cait npo. Xyroposoii O.I'. - http://kpfu.ru/main?p_id=10921&p_lang=&p_personal_menu_id=213

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

SnexkTpoHHHIN Kypc "Pusnka atMocdepsl” - - http://edu.kpfu.ru/course/view.php?id=838

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsI)

Buj paéor

MeTO)_II/l‘lECKI/le PE€KOMeHaanun

JIEKLIAN

Twur 3aHATHSA: O3HAKOMJICHHE C HOBBIM MaTepHAJIOM.

Popma 3aHATHSA: JeKMs B ayauropu. Ilepes ekimeil pekoMeHIyeTcs MpeiBapUTEIbHO O3HAKOMUTBCS C
IpOrpaMMoil Kypca, peKOMeH/I0BaHHBIMU UCTOYHUKAMHU, KOHCIIEKTUPOBAHUE PEKOMEH/IOBAHHBIX NCTOYHUKOB C
LEJIbIO BBIEJIEHHS] OCHOBHOM 1€y JieKuuy. Ha nekuuy pekoMeHIyeTcst KpaTKUil KOHCTIEKT OCHOBHBIX MOMEHTOB,
aKTUBHas paboTa 1 0OCYyKJeHHE CIIOPHBIX BOIIPOCOB C MPENOJaBaTesieM.

IMPAKTUYCCKHUEC
3aHATUA

HpaKTH‘IeCKaH pa60Ta 3aKJII0YAC€TCA B pa3BUTHM HABBIKOB UCCJICAOBAHUS JaHHBIX 30HAWPOBAHUS I/IOHOCCI)epI)I.
CTyHeHTy Aal0TCA JaHHbIC 30HIUPOBAHUA U 1o JJIA UX O6pa6OTKI/I. B X0[1€ MPOBEPKU NPpENoJaBaTeib MOXKET
NOMPOCUTH YJIYUHIUTh KAa4Y€CTBO NPOI'paMMBbl, HECKOJIbKO U3BMEHUTD YCJIOBHA 3a1a4M C LICJIbIO IIPOBEPKU
CaMOCTOATEJIbHBIX yMeHI/Iﬁ peueHusd 3aga4; pa3BUTHA HABBIKOB aHAJIM3a MMOJIYYEHHbIX PE3YJIbTATOB,
KOMMYHUKATUBHBIX CHOCO6HOCT6ﬁ, MPOAOJIKUTL CUCTEMATU3ALINIO 3HAHUH.

CaMOCTOsI-
TenbHas paboTa

OCHOBHBIMH BHJaMH CAMOCTOSITEIbHOI paOoThI SBISIOTCS:

1) mpenBapuTelbHAsI HOATOTOBKA K ayIUTOPHBIM 3aHATHAM. Takas MOArOTOBKA NperonaraeT u3yyeHue y4eOHoml
IIPOrPaMMBl, YCTAaHOBJIEHHE CBSI3H C PaHee ITOJTyYeHHBIMU 3HAHUSMH, BblieJIeHHe HanOosee 3HAYMMBIX 1
aKTyaJIbHBIX IIPO0JIEM, Ha U3YYEHUH KOTOPBIX ClieayeT 0OpaTuTh 0co00e BHUMAHKE U Ip.;

2) camocTosiTelIbHas paboTa MU OCMBICTIEHUHU YueOHOW MH(pOpMAI|H, COOOIIAEMOM TIPeroiaBaTesieM, ee
000011IeHre 1 KpaTKasl 3alKCh, a TAKXKE CBOEBPEMEHHAs1 IOPa00TKa KOHCIIEKTOB JIEKIIHIA;

3) nmop6op, U3yUyeHHe, aHATIN3 U IPU HEOOXOAMMOCTH - KOHCIIEKTHPOBAHHUE PEKOMEH/IOBAHHBIX HCTOYHHUKOB T10
y4eOHbIM JUCLMIUIMHAM;

4) BbIsSICHEHHE HanOoJIee CIIOKHBIX, HEMIOHATHBIX BOIPOCOB M MX YTOUHEHHE BO BPeMsI KOHCYJIbTALMIA;

5) MOArOTOBKA K KOHTPOJIBHBIM 3aHATHSM, 3aUeTaM;

6) BBHINOJIHEHHUE CIIEUAIbHBIX YYeOHBIX 3aJaHUH, TPElyCMOTPEHHBIX YUeOHOW MPOrpaMMOit;

3a4€eT

IIpu OATOTOBKE K 3a4eTy CTY/ACHT JI0JIKEH MPABUILHO M PAIMOHAIBHO PACIUIAHUPOBATh CBOE BPEMsl, YTOOBI
yCIeTh KAUeCTBEHHO U Ha BHICOKOM YPOBHE MOArOTOBUTHCS K OTBETAM I10 BceM BorpocaM. Bo BpeMsi NOAroToBKU
K 3a4YeTy CTYJCHTHI TaKXe CUCTEMATU3UPYIOT 3HAHHUSI, KOTOPBIE OHU IIPHOOPEITH MPU U3YIEHUH Pa3IesioB Kypca.
IIpu noAroToBKe K 3a4eTy CledyeT U3YUUTh MpejiaraeMyio JIMTepaTypy, KOHCIEKTbI JIEKIIUI, 03HAKOMUTLCS C
BOMpocaMu. BakHO TOMHHTB, YTO peKOMEHyeMble YIeOHUKH U CIIeIalIbHAs JIUTEPaTypa MpH U3YUeHUH Kypca,
UMETCS B PEKOMEHIOBAHHOM CITUCKE JIMTEpaTyphl B padodeli IporpamMmMe o JaHHOMY KYpCy.

CTyIeHT B LeJISIX NOJTy4YeHHUsl KAUECTBEHHBIX U CUCTEMHBIX 3HAHUH JI0JIKEH HAYMHAThH MOATOTOBKY K 3a4eTy
3apaHee. [{J1s1 9TOro, Kak yxe 0TMe4yajloch, UMEIOTCS B ITpOrpaMme JUCLUIUIMHBI IPUMEPHBIE BOIIPOCH K 3a4eTy.
LenecoobpasHo Mpy U3yYeHNH Kypca MOJIb30BaThCS €ro y4eOHO-METOIMUECKUM KOMILIEKCOM.

Ha 3adere npe/iaraeTcst OTBETUTH Ha 2 BOMPOCA IO BEIOPAHHOMY OMJIETY, Ha TMTOJrOTOBKY K KOTOPBIM OTBOJUTCS
40 munyT. Ha kax/plil BOIIPOC CTYyJEHT OTBeYaeT S-15 MUHYT, elie 5 MUHYT OTBOJUTCS HA JIONOJTHUTEIbHbIHI
BOIPOC, KOTOPBII MOXET OBITh 3a/1aH MperoaBaTesieM 13 JII000ro paszielia Kypcea 1o CI1cKy BOITPOCOB K 3a4eTy,
BBIJITAHHBIX CTYJEHTaM.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiecca M0 JUCHUILIMHE
(Mozymo), BKJIIOYasl IEpeUYeHb MIPOrpaMMHOr0 odecredeHus 1 MH(OOPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

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

MaTepI/IaHBHO-TCXHI/I‘ICCKOG obecrieueHne O6pa30BaTCHLHOFO nponecca 1no AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s ciaeaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.03.03
"Panrodusmka” u npodumo noaroropku "VHGopManmoHHbIe Ipoliecchl 1 Kubepdusnieckue cucTemMsl .
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F1.B./]B.10.02 Paduoguzuueckue memoovl UCCAe008AHUSL aMMOcepbl,
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
[podunb noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

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

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON 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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