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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI
Llesib 0cBOEHUS IMCUUIIMHBICOCTOUT B (DOPMUPOBAHUM HABBIKOB M YMEHUS HCIIOJIb30BATh PA3IMYHbIC METO/IbI JUATHOCTHKH, BBISBISATH 1E€(EKTHI

OGOpy[[OBaHI/ISI, OoHNpCaACIATh IIJIIOTHOCTU BepOSITHOCTeI;'I OTKa30B, PaCCUUTBIBATH HAICKHOCTD U PECYPC OTACIBHLIX arp€raToB U UX pa60Ty B COCTaBC
QJICKTPUYCCKHUX CUCTCM.

3azlaanu AUCHHUIIIMHBI ABJIAIOTCH:
H3Y4YCHUEC PA3JIMYHBIX MCTOJIOB JUATHOCTUKH,

— OIpeaciCHuc HC(l)CKTOB W MIPpUYUH UX BO3HUKHOBCHHUS,
— OIpeaciICHUC NTMHAMHKU Pa3BUTUSA I[e(i)eKTOB U OTKAa30B, CBsJA3aHHBIX C HUMU,
— pacueT cpoka pecypca 000pyI0BaHHUS J0 €r0 KPUTUIECKOTO COCTOSHHUS;

— OmIpeaciaCHUus KPpUTECPHUEB HACKHOCTU OTACIBHBIX 3JIEMCHTOB M BCCTO KOMIIJIICKCA B LICJIOM.

@opmupyemble y OOydaroUmlerocs KOMMETeHIUHM U 3alUIaHUPOBAaHHBbIE pe3yJbTAThbl OO0yYeHUs] [0 JUCIUIUIMHE, COOTHECEHHBIE C
HHANKATOPAMM JOCTH/KEHUS] KOMIIETCHIMH

Koa u HauMeHoBaHMe HHIUKaATOpa 3aﬂHaHHpOBaHl{ble Pe3yabTaThbl Oﬁy‘leﬂl/lfl

JAOCTHKCHUA KOMIICTCHIIMH

Koa n HauMeHOBaHM e KOMIIETeH U

3HATh:
— IMapaMmeTpbl TIOCTOSTHHOTO MOHUTOPHHTA U IUCKPETHBIC
napameTphl;
IIK-1. CrocoGen YUPABIAT | {1 1 5 1o\ oneTprpyer mommamie — periamMeHT IPOBEIEHHS U TEXHOJIOTHUYECKHI MPOIIecC
TEXHOIOTMYECKUM 000pyZIOBaHUEM, - pa3IMYHbIX METOJIOB THAarHOCTHKH,
. TEXHOJIOTUYECKUX MPOLIECCOB, CIIOCOOOB

BBHIOMpPATh CEPUITHOE ¥ TIPOEKTHPOBATH yMeTh:
HOBOE  OGODYIOBAHWE MO THIOBBIM | o Do oni obopynoBaruem u Hx

pyA B3AMMOCBS3b C 33 1A9AMH SKCILTyATATIHH — 110 PETPOCIEKTUBHBIM JaHHBIM U JJAHHBIM TEKYILETO
METOIMKaM MOHHUTOPHHTa (POPMUPOBATH PEKOMEHIAIIH 110

OKCILTyaTaluu O60py,I[OBaHI/IH, CpOKaM 1 BHUJlaM
HeO6XOI[I/IMOFO TCXHHUYCCKOTI'O O6CJ'Iy>KI/IBaHI/IH.




2. MECTO JUCHUILIUHBI B CTPYKTYPE OEPA3OBATEJIBbHOM NPOT'PAMMBI BO
JucuuruinHa Oa3upyercss Ha 3HAHMM IUCHMIUIMH: «Bpicmas marematuka», «Metposorusi, cTangapTuzanus u ceprudpukanus», «Teopus
BEPOSATHOCTEN U MAaTEMATUYECKasl CTaTUCTUKA.

Pe?;y.]II)TaTI)I 06pa30BaHI/I$I, MOJIYYCHHBIC ITPHU OCBOCHUHU AWCHUILINHBI, HCO6XOIII/IMI)I IIPpU BBITTIOJITHCHUC BLIHYCKHOﬁ KBaJ'II/I(bI/IKaI_II/IOHHOf/'I pa6OTI)I.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

3.1 CTpyKTypa IMCUHUINIHHbI
OO1m1ast TPyI0EMKOCTh JUCIUIDIMHBI COCTABIISIET 3 3a4eTHHIX equHUIBL, 108 dacos.

Pazen nuciMmiIinHel.

Pacnipenenenue TpynoeMKocTy paszzena (B yacax) 1o BUAaM

ConeprxaHne caMOCTOSITEIbHOM

No DopMa POMEKYTOTHOI o E q:)( g yueOHOM pabOThI paboThI
n/n aTTeCTaluu :g 8 9 = KonrakrHas cp KoHT- (c YKa3aHH€1\; Nz HH;LTIOI;IEI(;I;? mom. 5.1 u
(no cenecmpan) S S O | Jlex | Mp | JIa6 | KIIP | UKKIT | TIA pOITE P

1 ITpopaboTrka u MTOBTOPEHHE
3a/aun 1 OCHOBHBIE MOJIOKEHUS 12 3 5 5 8 JIEKIIMOHHOT'O MaTepHaa.
TEXHUYECKOW TUArHOCTUKH. Wzyuenne nmureparypsl [1], cTp. 153-

158
2 OCHOBEI TeXHIYECKOI IpopaGoTrka u HIOBTOPEHUE
12 8 2 2 8 JIEKIIMOHHOIO MaTepHaa.
JHATHOCTHKH. Wzyuenue nmutepatypsl [2], cTp. 5-15

3 | JIlmarHocTUpoBaHUE POTOPHOTO [TpopaGorka u HIOBTOPEHUE
1 DJIEKTPOTEXHHUYECKOTO 12 8 2 2 8 JIEKLIMOHHOT'0 MaTepHaa.
000pYIOBAHHS. W3zyuenune muteparypsl [2], crp.63-112

4 | CpenctBa U3MEpeHUs U aHAIN3 ITpopaboTka u TIOBTOpEHHE
XapaKTCPUCTHUK JICKIIMOHHOI'O MaT€puraa.
AIIEKTPOTEXHUYECKOTO U 12 8 2 2 8 Wsyuerue mutepatypst (2], ctp.49-62
AIIEKTPOMEXAHUYECKOTO
000pyI0BaHUA.

5 | MOHUTOPUHT U JUArHOCTHUKA I[TpopaboTka I/I MIOBTOPEHHE
OCHOBHOTO M BCIIOMOTaTEIbHOTO 28 8 4 5 18 JICKIIMOHHOT' 0 MaTepHara.
SHEPreTHYECcKOro Uzyuenune mutepatypsl [2] — ctp. 30-49
000pyI0BaHUA.

6 [Tpopaborka u ITIOBTOpEHUE
HagexxHocTh 3HEpreTu4ecKoro 14 8 4 9 8 JIEKIIHOHHOTO MaTepuala.
o0opynoBaHusl. W3zyyenue nutepartypsl [1] — ctp. 7-25

[2] — cTp. 43-67
3a4eT ¢ OLIEHKOM 18 8 0,3 17,7
Hroro: 108 16 | 16 - - 0,3 | 58 17,7




[Ipumeyanue:Jlek — nexnun; [Ip — npakrudyeckue 3anstus; Jlab — naboparopusie padoTsl; KIIP — aynuropHble KOHCYIbTallUU MO KYypPCOBBIM
npoekram/padoram; MKKII — uHAMBHAyanbHbIE KOHCYJIBTallMM IO KypcOBBIM mpoekTam/pabotam; [TA — mpomexyrounas arrecramms; CP —
CaMOCTOSTeJIbHAs PadOTa CTyICHTA.



KpaTKOC CodepiKaHUuE pa3aejioB

1

3a0auu u ochosHble nonodceHus mexHuveckou oOuacHocmuxu. OCHOBHBIE TOHATUS U
ompenenenus. Krnaccupukanust METOAOB IUATHOCTUKU HSHEPIETUYECKOTO 00O0pYHAOBaHUS.
3a1a4v MOHUTOPUHTA U AUATHOCTUKH. [IpHHIMITBI TOCTPOSHUS TUArHOCTUYECKIX MOJICTICH.
Ocnogvl  mexuuyeckou ouaeHocmuxky. (OCHOBHOM TNPUHIUI TEXHUYECKOM JHMAarHOCTUKH.
Pazmensl TexHudeckoW guarHOCTHKUA. (OCHOBHBIC JTambl TEXHUYCCKOW JUATHOCTHKH.
OyHKIIMOHATBHAS M TECTOBAs JUArHOCTHUKA. MEeTO00THUS TEXHUUYECKOW TUarHocTuku. Bridbop
JMAarHOCTHYECKOTO CUTHAIA.

Jluacnocmuposanue pomopHnozo u snekmpomexHuyecko2o 0o6opyoosanus. MeToapl cpencTBa
JTMArHOCTHPOBAHUS POTOPHBIX MEXaHM3MOB. METObI JUArHOCTUPOBAHMS SHEPTreTHICCKOTO
obopynoBanus. TermoBU3HOHHBINH MeTO1. MeTo bl OaTaHCUPOBKH POTOPHOTO 00OPYIOBAHHUSL.
Cpeocmea  usmepenusi U AHAIU3 ~— XAPAKMEPUCMUK — DJIeKMPOMEXHUYECKo20 U
INeKMpoMexaHuieckoeo o0bopyoosanus. VIamMeputenbHbIE TpeoOpazoBaTesid. AHAIM3ATOPHI.
[Iporpammuoe obecrnieueHue a1 BUOPOMOHUTOPHHIAa M JMAarHOCTUKU. Bubpoakyctuueckue
JIMarHOCTHYECKUE MOJIENH Y3JI0B M MammuH. [lociaenoBarenbHOCTh MPONeayp Ipy MOCTPOCHUH
IMarHOCTHYECKOW Mogmenu. [Ipemensl  OCHOBHBIX — 4YacTOT BHOpAlWMU  BPAIAOMIETOCs
obopynoBanus. OnpeneneHus NOporoBbIX 3HAUEHUH.

Monumopune u  OuaecHOCMuUKA  OCHOBHO20 U  BCNOMO2AMENbHO20 — IHEPSeMUUECKO20
obopyoosanus. KOHIENIMS CHCTEMBI JTUArHOCTUKH OHEPTETHYECKOTO  00O0pYHAOBaHUS.
OcCHOBHBIC HaNpaBJICHUS COBEPIICHCTBOBAHUS OPraHU3alMM PEMOHTOB W 3KCIUTyaTalluu
o0opymoBaHUs. JTambl BBOJA CHUCTEMBl MOHHTOPHHTAa ¥ BHOPOJUMArHOCTHKHW. 3aJlayH,
pelraeMple  CHCTEMOW MOHHTOPHMHTa ¥ BHOPOJUArHOCTHKH TEXHHUYECKOTO COCTOSTHUS
obopynoBanus (MuB/[ TCO)

Haoesicnocmo  snepeemuueckoco o06opyoosanus. (OCHOBHbIE TIOHATUS M OIpPENEICHHUS.
OcHOBHOW NpUHIMN HAASKHOCTH. Metomonorust HanaexkHOCTH. CrmocoObl ompeneneHus |
MOBBILIECHUS HAJIE)KHOCTU YHEPIE€TUYECKOTO 000PYJOBAHHUSL.

3.3. TeMbl NpaKkTHYECKUX 3aAHATHIA

Metobl TMarHoCTUPOBaHUS 000pyI0BaHUs (2 4acoB)

OyHKIIMOHATBHAS ¥ TECTOBas AMarHOCTUKA (24aca)

JluarHocThuecKkue mTpUOOpHI, MPHUMEHSEMbIC Ul CHATUS JTUCKPETHBIX MapaMETPUYCCKUX
XapaKTEpHUCTHK (2 yaca)

DHepreTuyeckoe 000pyI0BaHUEe, AUATHOCTHPYEMOE TIPH OCYIIECTBICHHH (YHKIIMOHATIBHON H
TECTOBOM JUArHocTuke (2 vaca)

TemnoBuzop. YCTpOHCTBO, NMPHHLIMUN JCHCTBHS W Ha3HadeHUE. JleeKThl BBISBISIEMbIC C
[TOMOIIIBIO TEIIOBHM30pa (2 yaca).

Tpaccouckatens. Haznadenue. JleeKThbl BBISBISEMbIE C MOMOIIBIO TpacCoUCKaTels. (2 yaca).
Meraomerp. HazHauenue. [leeKThl BBISBIIsIEMbIE C TOMOIIBIO MeraoMeTpa. Pabora ¢
Meraomerpom. (2 gaca).

Omnpenenenne CPOKOB IKCILTyaTalluy 000pYI0BaHUS IO (PAKTUIECKUM apaMeTPUYECKUM JaHHBIM
(2 gaca).

3.4.Tembl J1a00paTOPHBIX padoT

y‘{e6HLIM IJIaHOM HC MPEAYCMOTPCHBI

3.5.PT'P

Tun PI'P: yueOHBIM M1aHOM HE TPEAYCMOTPEHBI

3.6. TemaTnka KypcOBBIXITPOEKTOB/KYPCOBBIX Pa60Ty4eOHBIM IUIAHOM HE TIPETyCMOTPEHBI.



3.7. CooTBeTCTBHE Pa3/1€JI0B JMCHUILIUHBI H GOPMHPYEMBIX B HUX KOMIIeTeHMii

Homep 1 HauMeHOBaHUE pe3yabTaTOB 00pa30BaHUs MO Konpt Homep pa3nena aucuuniuHel (8 DOpMBI KOHTPOJIS
JTUCLIUTIINHE KOMIIETEHIIUH U COOTBETCTBHHU C 11.3.1)
(B cooTBeTCTBHUH C pasaenom 1) WH/IUKATOPOB 11 2|3|4]5]|6
3HaThb:
— MapaMeTpsl IIOCTOSIHHOIO MOHUTOPHUHIA U K-1.1 X X Oqu;a%(:) SSSIE\T;I{{;CKHM
JHUCKPETHBIE apaMeETPBhI; -
— perJaMeHT MPOBEICHUS U TEXHOJIOTUIECKUN K11 X OT‘{e;alngrép;gHé'{g‘JKOﬁ
MPOLECC Pa3IMYHBIX METOJI0B IHATrHOCTUKH, B
Ymersn:
— II0 PETPOCHEKTUBHBIM JAHHBIM U JaHHBIM o
TEKYIIEro MOHUTOPUHTA (POPMHPOBATE T;zg;z;%sgfﬁgm
pEKOMEH AN IO dKCITyaTauu IK-1.1 X
o0opynoBaHus, CpoKaM U BUAAM HEOOXO0MMOTO
TEXHUYECKOTO 00CTyKUBAHUS;
Bcezo uacos na pazoen oucyunaunsl (6 coomeemcmesuu c n.3.1) 12 | 12 | 12 | 12 28 | 14




4. KOMIOETEHTHOCTHO-OPUEHTHPOBAHHBIE OILIEHOYHBIE MATEPHAJIBI
JUIST TEKYWETO KOHTPOJSI YCIEBAEMOCTH UM MNPOMEXYTOYHOM
ATTECTALIMM MO JUCHUATIIINHE

4.1. Texkymuii KOHTPOJIb YCIIEBA€MOCTH 110 AU CHUILIMHE:

JU71st KOHTPOJISL Pe3yNbTaToB 00pa30BaHMUs IPOBOISATCS:
-OTYET 10 MpakTHIecKoit padoreNel
-OTYET 10 MPAKTHIECKOH paboTeNe2
-OTYET 10 MPaKTHIeCcKoi paboreNe3
-OTYET 10 MPaKTHIECKoi paboTeNed
-OTYET M0 MpaKkTuyeckoil padoteNeS5
-OTYeT M0 MpaKkTuyeckoil padoTeNe6
-OTYeT M0 MpaKkTuyeckoil padoTeNe7
-OTYET 10 MPaKTHIECKo# paboTeNe8

4.2. IIpoMe:xxyTo4yHas aTTecTALMSA 110 AUCHUILIMHE (YACTH AUCHUIIIMHBI):

JuddepeHurpoBaHHbIN 3a4eT.

Onenka onpezensercss B cooTBeTCTBUU ¢ [lonoxeHnem o 6amibHO-pERTUHIOBON cCUCTEME ISt
crynentoB HY «M3OHW» Ha OCHOBaHHUM CEMECTPOBOM U IK3aMEHAIMOHHOWCOCTABJISIOIINX .

B npunoxkenue kK TUIIIOMY BHIHOCUTCS OLIEHKA 3a 8 ceMecTp.

IIpumeuanue:OueHouHble MaTepuaiabl MO AUCUUIUIMHE TMPUBEACHbI B (POHAE OLIEHOYHBIX
marepuanon OITOIL.

5. YYEBHO-METOIUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI
5.1 IleyaTHbIE U 3JIEKTPOHHbIE U3AHUS:

1) HagexxHOCTh U TMarHOCTUKA CIOXKHBIX chcTeM: yueOHuk / [Tox oomr. Pen. B.M. TpyxaHoBa. — M..:
Nznarensckuit nom «Crnextpy, 2016. — 175 c.
2) JInarHoctuka TEIUIOIHEPreTHYECKOro 00opymoBanus: YuedHoe nmocobue. — 3-e usj., crep. — CII6.:

WznatennsctBo «Jlanby, 2018. — 240c.
?2?7?

5.2JIuueH3u0HHO€e U CBOOOHO PACIIPOCTPAHsIEMOENPOrPaMMHoOe odecrievyeHme:
1. Microsoft Office

5.3UHTepHeT-pecypchl, BKJIAKYasA npodeccuoHalbHble 0a3bl JaHHBIX M HHG(pOPMaLMOHHO-
CIIPABOYHbIE CUCTEMBI:

1.ITonHOTEKCTOBBIE BHYTpHBY30BCcKHe M3aanus HTB MOU:http://opac.mpei.ru/

2.0bC UsnarensctBa «Jlaney: http://e.lanbook.com/

3. OBC «YHuBepcurerckas Oubnnoreka onmaitay»: http://biblioclub.ru

4. Wudopmammonnas cucrema «EquHOe OKHO JOCTyma K 0OOpa3oBaTeNbHBIM —pecypcam»:
http://window.edu.ru/

5. Www.rushydro.ru;

6. www.hydroteh.ru.

7. BHUMI'MH MIIJ] — www.meteo.ru

8. JlemapTaMeHT MPUPOAHBIX PECYPCOB M OXPaHbI OKpYKaroIe cpeasl ToMckoiobnacTu —
www.green.tsu.ru



http://opac.mpei.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://window.edu.ru/
http://www.rushydro.ru/
http://www.hydroteh.ru/
http://www.meteo.ru/
http://www.green.tsu.ru/

9. I'maBHasireousnueckasodcepraropusi(I'TO)um. A. 1. Boeiikosa — http://voeikovmgo.ru/
10. ®enepanpHas ciayxba MO rHAPOMETEOPOIOTHH U MOHUTOPUHTY OKPYKaIOMIEHCPEIBI —
http://www.meteorf.ru/default.aspx-

11.TI'ocynapCTBEHHBIM THAPONOrHYeCcKuii HHCTUTYT - http://www.hydrology.ru/

12. Bcemupnas Meteoponoruueckas Opranusanus —WWw.Wmo.int

6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Jlekuuu TPOBOIATCS B  Y4YEOHBIX ayAUTOPHUSX, CHAOKEHHBIX MYJIbTUMEIUHHBIMU
CpeAcTBaMHU Ui HMHTEPAKTHBHOTO OOYyYeHHUs, OOOpYHAOBAaHHBIX HATJISAHBIMH ITOCOOHSIMH,
obopynoBaHMeM sl TOKaza OOy4alomMX MaTepuanoB (TEIEBH30p, BHUACOMArHUTO(OH),
CPEICTBAMHU 3BYKOBOCIIPOU3BEICHMS, JOCKOW ayIUTOPHOH, 000pyHOBAaHHEM ISl HPEACTABICHUS
npe3eHTalui (mia3smMeHHast aHesb, IePCOHaIbHBIA KOMIBIOTED).

JIaGopaTopHble 3aHATHA MPOBOAATCS B KOMIBIOTEpHOM  Kiacce. HeoOxoxumoe
nporpammuoe obecnieueHue: Microsoft Office.


http://voeikovmgo.ru/
http://www.meteorf.ru/default.aspx
http://www.hydrology.ru/ru
http://www.hydrology.ru/
http://www.wmo.int/

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI
CUCTEMbBI IMATHOCTUKU U HAJJEXHOCTDL OGOPYJOBAHUS

IIpuioxenue A

(Ha3BaHME IMCLIUIUIHHBI)

8 cemecTp
IlepeyeHb KOHTPOJILHBIX MEPONPUSTHI TEKYIIIEr0 KOHTPOJIS YCIIeBAeMOCTH 10 AU CHUILIHHE!
KM-1 | oruer no npaktuyeckoil padoteNel
KM-2 | otder o mpaktudeckoil padoreNe2
KM-3 | otyer no mpaktudeckoit paboteNe3
KM-4 | otuer no npaktuyeckoit paboteNe4
KM-5 | otuer no npakruyeckoil paboteNe5
KM-6 | oryer mo mpaktudeckoit paboteNe6
KM-7 | otuer o npaktuyeckoil padoteNe7
KM-8 | oryer no mpaktudeckoii paboteNe8

Bua npomeskyTo4HO# aTTecTALMU — DK3aMEH

TpymoeMKkocTh TUCIUTLIHHEL = 6 3.¢. (0e3 yueta KIT/KP)

Nunekc
KM:

Pasnmen muciMmiInHbl

KM -1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

| Howmep paznena

3az[aq1/1 1 OCHOBHBIC ITOJIOKCHHA
TEXHHUYCCKOH JUAarHoCTHUKH.

N

OCHOBBI TEXHHYECKOU
JIMarHOCTHUKH.

JlMarHoCTHpPOBaHUE POTOPHOTO U
AIIEKTPOTEXHUYECKOTO
000pyI0BaHUA.

CpencTBa U3MEpPEHUS U aHATIU3
XapaKTePUCTHK
ANIEKTPOTEXHUYIECKOTO U
AIIEKTPOMEXaHUIECKOTO
00opy10BaHUsl.

MOHI/ITOpI/IHF H JUartHoCTHuKa
OCHOBHOT'O M BCIIOMOT'aTCJIIBHOT'O

SHEPTreTUYECKOT0 000PYIOBaHMSL.

HaexxHOCTh 3HEpreTHYecKoro
00opyIoBaHUsI.

Munnmansabii 0amt 3a KM

MaxkcumainsHsbiii 6amwr 3a KM
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