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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
51.B.15 NHxeHepHo-ruapomMeTeoposiormdyeckme U3bickaHmus

1. Koa ¥ HaumeHoBaHuMe HanpasneHus nogrotoBkn: 05.04.01 «"'eonorna»

2. Mpodunb noarotoBkU:  VIHXXeHepHbIe N3bICKaHUA 1 9KONOro-reoiormyeckoe

NpoeKTnpoBaHmne

3. KBanudumkaumsa BbiNnyCKHUKA: MarmcTp

4. dopma oOGy4eHUsA: 3aoyHas

5. Kacdbenpa, oTBevalowas 3a peanusaumio AUCLUMNNUHLE:  Kadbedpa ruaporeonormu,

MH)I(eHepHOVI reoniormm n reoc3Kosnormm

6. CocTaBuTENM NporpamMmmbi: 3uHiokoB KOpuii Mrnxannosuy, K.T.H., AOLEHT

7. PekomeHaoBaHa: Hay4yHO-METOLMYECKMM COBETOM reonormyeckoro akynbreTa,
npotokon Ne 8 ot 13.05.2024

8. YuebGHbIM roa: 2026 - 2027 CemecTp(bl): 5



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensmu oceoeHusi y4ebHOU OucyurniuHbl 1811510MCH:

- U3y4yeHue Komrekca pabom, obecrieqyusarouux usy4eHue 2udpomMemeoposioaudecKkux
ycrosuli meppumopuu cmpoumersibcmea;

- MPO2HO3 B803MOXXHbIX U3MEHEHUU 2UudpPOMEMEeOPOsIo2UYECKUX yCosull 8 pesyrbmame
g83aumodelicmeusi ¢ MPOeKMUPyeMbiM OBBLEKMOM C UEsbi MOJlyHeHUss He0bxo0umbix U OO-
CMamoYHbIX Mamepuasios U 0aHHbIX Orsi NPUHAMUS 060CHOBaHHbIX MPOEKMHbIX peLeHUd.

3adayu y4ebHoU OuCyUMNIUHBI:

- U3y4eHue MemoO08 OUEHKU COCMOSsIHUE 2udposioauy4ecKo2o pexuma uccriedyemou
meppumopuu;

- U3y4YyeHue KIumMamu4ecKux ycrosuli U omoesibHbIX MemeopOosIo2Uu4eCcKUX nokasame-
neu;

- U3y4YyeHue oracHbIX 2uOPOMEemeOPOsI02UYECKUX S81€HUL U MPOUECCO8, a MakKkxe aH-
MPOMO2EHHbIX U MEXHO2EHHbIX U3MEHEHUU KAuMamuyeckKux U audposioaudyeckux ycrosud,
CrOCOBHbIX OCIIOXHUMb UHXEHEePHOE 0C80EHUE meppumopuul.

10. MecTo yuyebHOM ancumunnuHbl B cTpykType OMNOI:

brnok b1, BapnatnBHas 4acTtb/ YacTb, popMmpyemasi ydacTHMKaMn obpasoBaTesibHbIX OTHOLLE-
HUN. TpeboBaHMe K BXOOHbIM 3HAHUAM, YMEHUSM U HaBblkaM MO AucuunivHam: Gakanaspbl
AOIMKHbI 0bnagaTtb 3HaHMAMM 6a30BbIX OUCUMNANH U AUCLMUNIIMH TMOPOreosiornyeckoro, NHxe-
HEepPHO-reosIorM4eckoro 1 3KONoro-reoriornyeckoro uukna (MHxeHepHo-reoniormyeckme nsbicka-
HUA, NHXeHepHO-3KONormyeckme n3bickaHns, NHxXeHepHo-reoTexHuyeckue musbickanus). duc-
UMNIvHa 9BNSeTCs 3aKoYmMTeNbHOM AUCLUUNIIMHOM MarmcTepckon NporpaMmmbl.

11. MNMnaHupyemble pe3ynbTaTbl O6YYeHUS MO AUCLUMNNMHE (3HAHUA, YMEHUs, HaBbIKW),
COOTHEeCEeHHbIe C NNnaHMpyeMbiMU pe3yribTaTaMu OCBOEHUS oGpa3oBaTenibHOW NMporpam-
Mbl (KOMNEeTEeHUMSAMU) U UHAMKATOPaMU UX AOCTUXKEHUS:

Kog HaseaHwue komre- Kog(br) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHus
TEHLMN
[1K-1 | CriocobeH K npo- [IK-1.1 | ®opmupyem 3HaTb: COBpeEMEHHOe nonesoe 1 nabopaTopHoe
geccuoHarnbHol cmpykmypy  pa- | obopygoBaHue B UHXEHEPHO-
3Kcyamayuu co- 6om u 060CHO8bI- | TMOPOMETEOPONOTMYECKNX U3bICKAHUSIX, CTPYKTY-
8pPEMEHHO20 riosie- gaem  Heobxoldu- | py paboT Npu NHXeHepHo-

8o-
20/nabopamopHo20
0bopydosaHusi 8

mMocmb  npuMeHe-
HUST COBPEMEHHO20
rnosiegoeo u nabo-

rMAPOMETEOPONOMMYECKUX U3bICKAHUSX
YMmeTb: hopMupoBaTb CTPYKTYpy paGoT no WH-
YKEHEepPHO-rMaPOMETEOPOSIOIMYECKUM  U3bICKaHM-

UHXEHEPHbIX U3bIC- pamopHo20  060- | AMU, NPUMEHATbL CoOBpeMeHHoe nonesoe U naéo-
KaHUsix pydosaHue 0ns | patopHoe obopyaoBaHue, OCYLLECTBMATL Hanu-
UHXEHEPHbIX caHve aHanuTUYecKnx oT4eToB

u3bickaHull

Bnagetb: coBpemeHHbIMK npubopamu n obopy-
AOBaHMEM, MPUMEHSEMbIX MPU  UHXEHEPHO-
rMOpPOMETEOPONTIONMYECKNX U3bICKAHUSAX, OMbITOM
npodeccuoHanbHON MOArOTOBKMA MO3TanHbX U
rofoBbIX OTYETOB, MpueMamu pa3paboTKu peko-
MeHaauumn no meToauke NH>XEHEPHO-
rMApOMeTEOPONIOrMYECKMX U3bICKaHWI

12. O6bem gUcUUNNUHBLI B 3a4eTHbIX eauHuuax/yac. — 2 /72

dopma NPoMeXyTOYHOM aTTecTauumn — 3ayer.

13. TpyaoemkocTb No BMAam y4ye6HoM paboTbl




TpyaoemMKoCTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
3 KypcC, 3MMHSIsI ceccus
AyanTOpHbIE 3aHATUS 20 20
nekuumm 6 6
B TOM YuMCheE: npakTnyeckme
nabopaTtopHble 14 14
CamocToaTtenbHas pabora 48 48
B TOM Yucne: Kkypcosas pabora (NpoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnm 4 4
(ak3ameH — 9 yac., 3a4em 4 yac.)
Wroro: 72 2

13.1. CopepxaHue AUCLUUNIUHDI

Ne n/n

HavnmeHoBaHue pasgena
OUCLIMMNIUHBI

CopepxaHue pasgena aucUuUnunHb

Peannsauus
pasgena guc-
LUMMANHBI C No-

MOLL|bIO OHITanH-

Kypca, QYMK

1. Jlekuum

11

M'mapomeTtpuyeckue paboTbl
B COCTaBe M3bICKaHWI

OcHoBHble Uenu, 3agayn M NPUHUMNLI OpraHv3aumm
rmgpomeTpuyeckux  pabot. W3ydeHne konebaHun
ypoBHel BoApl. [lpocTble BogOMepHble NocTbl. ABTO-
mMaTuyeckme BOOOMepHble MocTbl. Mpomepbl rnyouH.
lMpomepbl o nonepeyvHbiM npodunam. NMpomepsl no
KOCbIM rancam u npofgonbHbeiM npodunam. MNpusee-
Hue rnybyH K MTHOBEHHOMY YPOBHIO BoAbl. MiamepeHne
CKOPOCTM TEeYeHUs n pacxoga Boabl. VIamepeHne cko-
pPOCTU TeYeHUs MOBEPXHOCTHbIMW MOMnnaBkamu M Mo-
nnaekamu-uHTerpatopamm. MamepeHme ckopoctu Te-
YeHns rmgpomeTpuyeckon BepTywkon. OnpeaenexHuve
pacxoga Bogbl. MIamepeHue pacxoga Bogbl rmapomMeT-
pudeckon BepTyLWKOW. BbluncneHwe pacxopja Bofbl,
N3MepeHHOro BepTyLIKON. M3amepeHue pacxoga BoAbl
NOBEPXHOCTHBIMW Monnaeskamu. N3amepeHue pacxoga
BOAbl aKyCTMYECKMMM [OMNfepoBCKMMM npodunorpa-
damu TeyeHuin. U3yuyeHue TBepaoro croka. Pacxog u
CTOK B3BeLLUEeHHbIX HaHOCOB. HabntogeHns 3a AOHHbIMU
oTnoxeHuamn. ObpaboTka NPo6 JOHHbLIX OTIOXEHWUI

1.2

MeTeoponornyeckue pabo-
Thbl B COCTaBe U3bICKAHWUN

OcHoBHble BUAbI, Lenu U 3agavn NpoBedeHUs MeTeo-
ponoruyeckmx pabot. O6wmne TpeboBaHNSA K METEOPO-
normyeckum npubopam M MeTEeopOsIorM4eckon mMro-
Wwagke. NamepeHne TemnepaTypbl Bosayxa. 3mepe-
HWe TemnepaTypbl MOYBbI M CHEXHOro nokposa. Mame-
peHne BraXHOCTK Bo3ayxa. MiamepeHne atMocgepHo-
ro aaeneHusi. OnpegeneHne CKOPOCTU U HanpaeBneHns
BeTpa. MamepeHne atmocdepHbix ocagkoB. OpraHu-
3aumsi CTaHOAPTHOW METEOPOSIOTMYECKOM MITOLaaKu.
Wcnonb3oBaHne  aBTOMATM4eCKMX  METEOCTaHUUK
(AMC). PenpeseHtatmBHoCTb HabnwgeHun AMC. Oc-
HOBHble TpeboBaHUSA K OpraHv3auuy nnowankn ycra-
HoBkn AMC

13

CeegeHust o rugpororuye-
CKMX N METEeOopPONIormyeckux
pacyeTax B COCTaBe W3bIC-
KaHUn

NcxogHasa mHdopmauma gns pacyeTtoB. Ctatuctude-
CKMUN aHanu3 rmapomeTeopornornyeckon nHdopmaumu.
AHanua Ha COOTBETCTBME TEOPETUYECKON U SMNUPU-
YECKMX KPMBbIX pacrnpegeneHus BeposaTHOCTeN. AHa-
nn3 Ha crnyvyamHoCTb. AHanu3 Ha ogHOpPOOHOCTb. Bbl-
Gop cxembl NPOBEAEHUS TMOPOSIOTMYECKMX PacyeTOoB.
O6ocHoBaHMe pacyeTa NpU HanUYUU OaHHbIX Habrno-
aeHnin. OBocHoBaHME pacyeTa Npyu HeJoCTaTOYHOCTU




[laHHbIX HabnoaeHUN ‘
2. lMpakTuyeckne 3aHATUA

'vopomeTtpudeckne paboThl | [poekTMpoBaHUe rmapomMeTpu4eckoro cTBopa (Konu- MOHUTOPWHT

21 B COCTaBe M3bICKaHWI YeCTBO CKOPOCTHBIX BEPTUKAren, KONMYEeCTBO TOYEK NpMpoOaHO-
' 3aMepoB Ha CKOPOCTHOW BepTMKanu) TEXHUYECKNX

reocucTem
MeTeoponorudeckme pabo- | YcTaHOBUTL CBA3b MeXAy atMocdepHbIMU OcaaKkaMu MoHuTOopUHr

29 Tbl B COCTaBe U3bICKaHWI N pacxogaMu UCTOYHUKOB NnpupoaHo-
TEXHUYECKMX

reocucTem
CeefgeHust o rugponorunye- | 3agaya no nNpoBedeHVo pacyeToB pacxofa BoAabl B MOHUTOPWHF

CKUX U METEeOopONorMYecknx | MOBEPXHOCTHbIX BOAOTOKaxX MO AaHHbIM MMAPOMETPU- NnpupoaHo-
2.3 pacyeTax B COCTaBe W3blC- | YECKMX 3aMepoB. TEXHNYECKMX

KaHun reocucTem

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Bugbl 3aHaTU (KONIMYECTBO YacoB)
Ne HanmeHoBaHue Tembl CaMocTosTenonan
n/n (pasgena) gucumnnuHbl Jlekunn MpakTuyeckme | JlabopaTtopHble paGota Bcero
1.1 | T'mgpomeTpudeckne pabo-
APOMETP pab 2 4 16 22
Tbl B COCTaBe N3bICKaHWUN
1.2 | MeTteoponoruyeckue pa-
©0Tbl B COCTaBe U3bICKa- 2 4 16 22
HUN
1.3 | CBegennss o rmagponoru-
YEecKMX U meTeoporsiornye-
2 6 16 24
CKMX pacyeTax B cocTaBe
M3bICKaHWM

14. MeTogu4yeckne ykasaHus Ans o6y4aroLWwmxcs N0 0CBOEHUIO AUCLUNIIUHDI:

Ob6yvatowmeca OOMKHbI UCMOMb30BaTh ONy6rMKOBaHHbIE y4ebHO-MeToauyeckme nocobusa no
KYPCY M COMPSXKEHHbIE C HUM MaTtepuarnbl N3 NepeyHss OCHOBHOW 1 AONOMHUTENbHOW nuTepary-
pbl. [JononHUTENbHbIE PECYPCI: ANEKTPOHHbBIN Y4EBHbIN KypC C onepaTUBHO OBHOBSIEMON UH-
dopmauuren n umdpoBLIMN pecypcamm (ANEKTPOHHbLIE MPOrpamMMbl KYpPCOB, 3M1EKTPOHHbIE Bapu-
aHTbl y4eOHbIX NOCOOM N MEeTOANYECKUX PEKOMEHAAUMN, BapuaHTbl NPaKTUYECKNX 3adaHui,
TMMNEPCCLINIKN Ha WHTEPHET-pecypcbl C ObICTPbIM OOCTYNoM, npe3eHTaumnm, TecTbl, Kewnc-
3afaHus, AOCTyn K BHELLHMM BUAEO-peECYpcaM B pamKax dfeKTPOHHOW cpedbl U ap.). B pamkax
9NEKTPOHHOM y4ebHOW cpeabl peanuayeTcs MUHTEPaKTUBHbBIA BapuaHT OBLLEHNSA CO CTyAEHTaMu
B PEXMME OHManH (3NEeKTPOHHOE 0byyYeHne 1 AUCTaHUMOHHbIE 0Opa3oBaTesnbHble TEXHOOMMN B
3MEKTPOHHO-00pa3oBaTenbHOM cpeae YHMBEpPCUTETA Ha nporpaMmmHon nnatgpopme LMS Moo-
dle).

15. Nepe4yeHb OCHOBHOM N OONOJIHUTENILHON NUTEpPaTypbl, PeCypCcoOB UHTEpPHET, HeobXxo-
OUMbIX AN OCBOEHUA AUCLUNSINHDI

a) OCHOBHas nuTeparypa:

Ne n/n NCTOYHKK

1 lMapomos B.B., Casu4eg O.. OCHO8bI UHXEHEPHO-2UGPOMemMeopoioaudecKkux udbickaHud: y4eb. lNo-
cobue / B.B. lNapomos, O.I. Casuyes. — Tomck: N30-e0 Tom. YH-ma, 2014. — 280 c.

2 Muxadinoe B.H., [Jobposonbsckul A.4., Jobpontoboe C.A. udponoeus. — M.: Beicw. wk., 2005. — 463
C.

3 MopzayHoe B.K. OcHogbl Mmemeoposioauu, Kumamosioauu. Memeopornoaudyeckue rnpubops U Memoodsb!
HabnrodeHul: y4ebHuk. — Pocmos H/L: ®eHukc; Hosocubupck: Cubupckoe coanaweHue, 2005. — 331
C.

4 Oprnios B.I"., CukaH A.B. OcHo8bI UHXeHepHOU a2udporioeuu; y4eb. nocobue. — Pocmoe H/L: ®eHUKc;




Cr16.: Cesepo-3anad, 2009. — 192 c.

5 Casuyes O.. [udponozusi, Memeoporoauss U Knumamorsoaus: audporoaudeckue pacyémel: y4eb.

nocobue. — Tomck: M30-80 Tom. nonumex. yH-ma, 2011. — 224 c.
0) gononHUTeNbHasa nuTeparypa:
Ne n/n NCTOYHNKK

6 Bypakos [].A. OcHoebl Mmemeoponoauu, KnumMamorsnoauu u audponoauu. — KpacHosipck: N38-eo Kpac-
Hosip. eoc. agpap. yH-ma, 2011. — 279 c.

7 padocmpoumenbHbili kodekc Poccutickoli ®edepayuu. lNpuHam [oc. dymol PO 22.11.2004 2. C
uam. Ha 19.07.2011 Ne 246-®3 (Poccutickas easema. — 2011, — Ne 159. — 22 uronsi).

8 Memoduueckue pekomeHdauyuu no onpedernieHUD pacyémHbix 2UOpPO/I02UYECKUX XapaKmepucmukK
npu omcymecmeuu 0aHHbIX 2uOpoMempuyecKkux HabrrodeHul / ocydapcmeeHrHbill 2udporo2udecKuli
uHcmumym. — Cl16.: Hecmop-Ucmopus, 2009. — 193 c.

9 Memoduyeckue pekomeHOauuu Mo OuyeHKe O0OHOPOOHOCMU 2UdPOII02UYECKUX XapakmepucmuK U
ornpedesieHUr0 UX pac4yémHbiX 3Ha4eHull o HeoOHOPOOHbLIM OaHHbIM / ['ocydapcmeeHHbIlU 2udposio-
auyeckul uHcmumym. — Cl16.: Hecmop-Ucmopus, 2010. — 162 c.

10 ba3za 3HaHul: Fudpoeeoroausi, UHXeHepHasl 2eorioeusi, 2e0aKoroeus. Bepcus.7.14. JluyeH3uoHHoe

coenaweHue NeSW85-38UZ-XWRE-1241 Ha nonb308aHue npoepamMmMHbIM ripodyKmom (Komnakm-
OUCK)

B) MHPOPMALIMOHHbIE 3NIEKTPOHHO-0Bpa3oBaTernbHble pecypchl (0duumnanbHble pecypcbl MHTEPHET):

Ne n/n Pecypc

11 OE6C "YHusepcumemckasi bubnuomeka online" https://biblioclub.ru

12 HayydHas anekmpoHHasi bubnuomeka https.//elibrary.ru/

13 OnekmpoHHO-6ubnuomeyHas cucmema «KoHcynbmaHm cmydeHmay http://www.studmedlib.ru

14 AnekmpoHHO-6ubnuomeyHas cucmema_«/laHby https://e.lanbook.com/

15 AnekmpoHHO-6ubnuomeyHas cucmema «PYKOHT» (MTC KoHmekcmym) http://rucont.ru

16 317|¢Kmp0HHo-6u6nuomeqHaﬂ cucmema «HOpatmy https://lib.vsu.ru/url.php?url=http://www.biblio-
online.ru

17 OnekmpoHHbIL y4ebHbIl Kypc: VIHXeHepHO-2udpoMemeoposioaudecKue UsbiCKaHUsT -
https://edu.vsu.ru/course/view.php?id=

18 BecrninamHbil HekoMMep4YecKul crpagoyHo-obpazosameribHbIlU rnopmar 051 2e0510208, cmydeHmos-
2eornoeos http://www.geokniga.org/

19 BecninamHbil HekoMMepYecKul nopmari ¢ Hay4YHo-nonynsapHol u y4ebHol numepamypol rno 2eos10-

auu http.//www.jurassic.ru/amateur.htm

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO obecneyvyeHns ANs CaMoOCTOATEeNNbHON paboThl

Ne n/n NCTOYHKK
1 Crl1 33-101-2003. Ce0d npasusi no npoekmuposaHuro u cmpoumersscmay. OnpedesieHue 0CHOBHbIX
pac4yemHbix 2udposioaudeckux xapakmepucmuk. — M.: FTocecmpot Poccuu, 2004. — 72 c.
2 Xpomos C.[1., lNempocsHy M.A. MeTeopornorus n knumartonorus. — M.: 3g-so MIY, 1994. — 520 c.
3 HacmaeneHue rmgpomMeTeoporiorMyeckum CtaHuusam m noctam. — Bein. 3, 4. 1: MeTeoponoruyeckne
HabnogeHus Ha ctaHumsx. — J1.: FTmgpomeTteounsgat, 1985. — 300 c.

17. Ob6pa3oBaTenibHble TEXHONIOMMU, UCNOSIb3yeMble NpU peanusauum y4yebHou aucum-

NJSIVHBI,

BKJIIOYasA AMCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (0OT, aneKkTpoHHOe

oby4eHue (J0), cmewaHHOe OGyyYeHue):

Mporpamma Kypca peanuayeTcsi C MpMMeHEHNEM ANCTaHUMOHHbLIX TEXHOMOMIA (3NeKTPOHHOoe

oby4yeHu

€ N ANCTaHUMNOHHbIE o6pa303aTeanble TeXHOosnormnm B SﬂeKTpOHHO-O6pa3OBaTeJ'IbHOIZ

cpefe yHuBepcuTeTa Ha nporpammMHon nnatgopme LMS Moodle)

Nenn

MporpammHoe obecrneveHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeuckmouutensHble npasa Ha 1O Kaspersky Endpoint Security ana 6usHeca - PacwumpeHHbin
Russian Edition



https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/
https://lib.vsu.ru/documents/contract_els/els_kontekstum_01.02.2018.pdf
https://lib.vsu.ru/url.php?url=http://rucont.ru

4 | MNporpammHas cuctema ans obHapyXeHus TEKCTOBbIX 3aMMCTBOBaHMIN B y4EOHbIX U Hay4YHbIX pabo-
Tax AHTunnarnat.BY3

5 | OdwmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxeHue DjVuLibre+DjView

18. MaTepnanbHoO-TeXHUYECKOe obecneyeHme AUCLUNIINHDI:

YuebHasa ayauTopust (AN NPOBEeAEHUs 3aHATUIA NEKUMOHHOro Tuna): cneuuanuavpoBaHHas mebenb, HOyTOyK,
NPOEKTOp, 3KpPaH Ans NpoeKTopa

YuebHasa ayauTopusa (ans NnpoBeAeHus: NabopaTopHbIX 3aHATUIA, TPYNMOBLIX M MHAMBMAYANbHBIX KOHCYNbTauun,
TEKYLLEro KOHTPOSISt U NMPOMEXKYTOYHON aTTecTaumm): cneumanMsnpoBaHHas HBeHTapb, MK unm HoyToyk.

19. OueHo4HbIe cpeacTBa ANs NpoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

Mopsaok OLEeHKN OCBOEHUsT oby4YaroLmmmncs y4ebHoro matepurana onpegensieTcs cogepxaHnem
creayoLwmnx pasaenos ANCUMNINHBI

Ne | HaumeHoBanue pasgena | Kowmne- WHpukaTop(sl)

OOCTMKEHUSI OueHouHble cpeacTBa
n/m | AuCUMNNUHBLI (MOAYNS) TeHums(n)
KOMMeTeHLUn
'MopomeTtpuyeckne pa-
1 6oTbl B cocTaBe W3blc- MK-1 MK1.1 TecTosoe 3anarnne
o I'IpaKqueCKoe 3ajaHune
KaHWN
MeTeoponormnyeckme MK-1 MK-1.1 TectoBoe 3agaHne
2 paboTbl B cOCTaBe MpakTuyeckoe 3agaHue
M3bICKaHWI
CeeneHust 0 ruapornoru- MK-1 MK-1.1 TectoBoe 3agaHne
YECKUX U METeoposnorun- MpakTuyeckoe 3agaHue

YeCKnx pacyetax B CO-
CTaBe M3blCKaHWi

MepeyeHb BONpoOCOB

I'IpomemyTquaﬂ artTectauuna KomnnekT KUM

dopma KoHTpons — 3a4eT

20. TunoBble oUeHO4YHbIE cCpeaACTBa U MeToAUYECKMe mMaTepuanbl, onpegensirowme npo-
ueaypbl oLeHUBaHUA

20.1. TeKyWw M KOHTPOSb yCeBaeMocCTun

OueHka 3HaHWA, YMEHUI M HaBbIKOB, XapakTepuaylowasa atansl (OPMUPOBAHNSA KOMMNETEHLUNA B
pamMkax usyvyeHust ANCLUMNITMHBbI OCYLLLECTBNAETCSA B XO4e TEKyLLEeN N MPOMEXYTOYHON aTTecTaLu .

Tekywasa aTrectaumst NpoBOANTCA B COOTBETCTBUM C NonoxeHnem o Tekywen atrectauum oby4ya-
OLLIMXCA MO NporpaMmmMam Bbicliero obpasoBaHms BoOpoOHEXCKOro rocyaapCTBEHHOro yHmBepcuteta. Te-
Kywias aTtrectaums npoBoanTca B (pOpMe OUEHKM MpakTUYeCKMX 3agaHun, nabopaTopHbix paboT, Te-
CTUPOBaHMA 1 Ap.
TekyLunn KOHTPOSb YCNEBAEMOCTU NO AMCUUNIIMHE OCYLLECTBNSETCS C MOMOLLBIO CreayroLmnX OLEeHOoY-
HbIX CpeacTB:

1. Tecmosbie 3adaHus

Tecm-1-3ayem peanu3dyemcs 8 351eKmpoHHoU obpaszosameribHol cpede MOODLE

TecT coctouT 13 40 BonpocoB. NMpaBunbHbIN OTBET - 1 6ann. OueHka u 6annebl:
5 - 6onee 35 npaBunbHbiX oTBETOB (6annos). B npoueHTax 90-100%
4 - 6onee 30 npaBunbHbIX OTBETOB. B npoueHTax 77-90%
3 - bonee 25 npaBunbHbIX OTBETOB. B npoueHTax 65-77%
2 - MmeHee 25 npaBubHbIX OTBETOB (MNN HECBOEBPEMEHHAS OTrnpaska Tecta). B npoueHTax 0-65%
PaspelueHo nonbITok: 2
OrpaHun4yeHune no spemeHun: 20 MUH.



[na oueHuBaHus pe3ynbTaTtoB NPaKTU4ECKNX 3aHATUN ncnonb3yeTca LWKana: «3a4YTeHO-He 3a4yTe-

HO».
Kputepum oueHmBaHnst KOMNeTeHLni LLikana oueHok
OOyuvatownincs BLINONHUN 3agaHne 3aumeHo
OOyyatownincs He BbINOMHWI 3a4aHne He 3aumeHo

20.2. NpomexyTo4Has atrecTayus

lMpomexyToyHasa aTTectaumsa NpoBoaUTCA B COOTBETCTBUKM C [lonoxeHnem o I'IpOMG)KyTO‘-IHOVI art-

TecTauum obyyatoLmMxcsi Mo nporpammam BbicLLlero o6pasoBaHus.

KOHTpOJ'IbHO-VISMepVITeJ'IbHble mMaTtepuarsbl npomemyTquoﬁ atrectaunnm BKIHOYaloT B cebs Teope-

T4eCkne BOnpoChl, No3BONAKWNE OLUEHUTb YPOBEHb MNOJTYyYEHHbIX 3HaHWA U CTeneHb ymeHvuZ 1N HaBbl-

KOB.

I'Ipvl OoueHMBaHUM NCNONb3YHOTCA Ka4eCTBEHHbIE LLKaribl OLLEHOK.
ﬂpomemyTquaﬂ arrectaumda no gucuunnimHe ocyuwectBndaeTcAa C NOMOLbIo creayrLlimnx oue-

HOYHbIX CpeacCTB:

lpumepbl 80NPOCo8 K 3avyemy

OCHOBHbIE UCTOYHUKM METEOPOSIONMYECKON MHGOPMaUUM Mpu  MNPOBEAEHUN WHXEHEPHO-
rMapoOMeTEOPONOrMYECKNX N3bICKaHNN.

Llenb n 3agaun meteoponornyecknx paboT B COCTaBe WHXKXEHEePHO-TMOpPOMETEOPOrIOrMYEeCKNX
N3bICKaHUN.

OnpeneneHne NOHATUN «METEOPOSIOrMYeckue HabNIOEHNS», «KMETEOPOSIOTMYECKUE SIBIIEHUSI» U
«aTMocdepHble ABNEHUS».

TpeboBaHus K NpoBeaeHNI0O METEOPONOrNMYECKMX HAabNaEHNI.

Mpunbopsbl Ana onpegeneHs TemnepaTypbl BO3ayxa 1M noysbl B ceTu Pocrugpomera.

Mpubopbl Ans onpenenenuns atmocdepHbIX 0caakoB B ceTn Pocrugpomerta.

Mpnbopbl Ans onpeneneHnst BNaXXHOCTU BO3ayxa B ceTn PocrugpomeTa.

Mpnbopbl Ans onpegeneHnsi CKOPOCTU N HaNpaBeHWst BeTpa B ceTu PocrmgpomerTa.

[locTonMHcTBa 1 HegocTaTku ucnonb3oBaHmss AMC npu U3bICKaHUAX.

OcHoBHble TpeboBaHus K pasmeleHno AMC ansa KnMmaTMyeckoro MOHUTOPUHTA.

OnpeaeneHne NOHATUS «TUAPOMETPUSY.

CocTae rmgpoMeTpunyeckmx paboT B COCTaBE UHXEHEPHO-TMOPOMETEOPOIONMYECKUX N3bICKaHUI.

Llenb rmgpomeTpuryeckmx paboT B COCTaBe UHXEHEPHO-TMOPOMETEOPOSIONMYECKNX N3bICKAHWUIA.

3agaun rmgpomMeTpuyecknx paboT B COCTaBe MHXEHEPHO-TUAPOMETEOPOSIONMYECKUX U3bICKAHWUIA.

Coctae paboT B NoAroTOBUTENbHbIA NEPUOL M'MAPONOrMYECKNX N3bICKAHWUIA.

Monesble rugponorunyeckne paboTbl B CTBOPE nepexoaa.

Mpnbopbl N yCTaHOBKM ON1S UBMEPEHUST YPOBHS BOAbI.

MpnBopbI N yCTaHOBKN ANSA N3MEPEHUS CKOPOCTM TEYEHUSA 1 pacxoda BOAbI.

IMpUHUMNBI OpraHn3aumnmn BO4OMEPHOro NocTa.

PeeuHble 1 cBanHble BO4OMEpPHbIE MOCThI.

. ABTOMAaTM4eCKne BOAOMEpPHbIE MOCThI.

Bbibop yyacTka pekn n mecta ansa opraHvsauuyv BOAOMEPHOro nocra.

CocTtaB 1 cpokun HabnogeHMn Ha BO4OMEPHOM MOCTY.

YcTponctso v npuHuun padotsl P-21 M.

Cnocobbl M3MepeHnsi CKOPOCTU TEYEHWUS TMOPOMETPUYECKON BEPTYLLKON.
M'opomeTpuyeckue nonnasku. MpUHLMN NX NCNONB30BaHUSA ANS U3MEPEHNUS CKOPOCTH.

. [lonnepoBckMe N3MepPUTENN CKOPOCTU TeYEHMS BOAbI.

N3mepeHne HanpaBneHun Te4eHns MOBEPXHOCTHLIMU NOMNaBkaMu.

Bbibop MecTononoxeHunst n onpegeneHne HanpasneHus rmagpoMeTpu4eckoro cTeopa.
OnpegeneHne MeCTONONOXEHUA CKOPOCTHbIX BEPTUKATEWN.

Cnocobbl M3mepeHnst pacxoga Bogbl rMOPOMETPUYECKON BEPTYLLIKOW.

Llenb n 3agayn namepexus rnyoumH.

MpnGopbl ANa namepeHus rnyouHbl.



34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45,
46.

47.

48.

49.

50.

YCTponCcTBO U NpuHUMN paboTbl axonoTa.

Cnocobbl 1 NpueMbl BbIMOSTHEHNSA MPOMEPHbIX paboT.

OnpegeneHne KoopauHaT NPOMEPHbLIX BepTUKanen.

TBepabln CTOK pek (cocTas, hopMUpPOBaHME, U3MepPSieMblE XapaKTEePUCTUKN, pacripedeneHue B
noToke).

Mpnbopsbl Ansa B3ATUS Npob BoAbl HA MYTHOCTb.

MeToabl nsmepeHus pacxoia B3BeLLUEHHbIX HAHOCOB.

AHanuTnyeckme cnocobbl BbIYNCNEHNS pacxoda B3BELLEHHbIX HAHOCOB.

MpnBopbl N MeTOAbI U3MEPEHUST pacxoaa BrIeKOMbIX HAHOCOB.

MpnGopbl ansa B3aTUs NPO6 AOHHbLIX OTIIOXKEHWUNA.

CuToBbIN MeTO rpaHynoMeTPU4EeCcKoro aHanusaa.

Cchopmynupyinte HasHadeHuUe WHXEHEPHO-TMOPOMETEOPOSIONMYECKUX WU3bICKaHUA ANd CTPOou-
TenbcTBa (pewaemble 3agadqu). [lepeyncrnute OCHOBHblE BUObI W COCTaB WHXEHEpPHO-
rMMaopoMeTeoponornyecknx n3blCKaHMmn.

MepeyuncnuTe OCHOBHbIE MTMOPOMETEOPONOrMYECKMEe XapaKTePUCTUKN, onpeaensemble Npu nHxe-
HEepPHbIX N3bICKaHUSAX.

Onuwute cocTaB W coaepXaHue TEeXHUYECKOro OT4YéTa O BbIMNOMHEHHbIX WHXEHEPHO-
rMOopoMeTeopOnornyecKkux N3biCKaHUsIX.

Mepeuncnute JONOMHUTENbHbIE CBEAEHUS, BKIHOYAEMbIE B TEXHUYECKMI OTYET O BbINOSIHEHHbIX
NHXXEHEPHO-TMAPOMETEOPONOrMYECKNX U3bICKaHUAX Npy 060CHOBaHUN UHBECTULMI, pa3paboT-
Ke MPOEKTHOM 1 paboyen JOKyMeHTauuun.

MepeuncnuTte JONOSHUTENbHbIE CBEAEHUS, BKITHOMAEMbIE B TEXHUYECKUIA OTYET O BbINOSTHEHHbIX
NHXXEHEPHO-TNAPOMETEOPOSIONMYECKMX MU3bICKAHUAX NPU NPOEKTUPOBAHUM MEPOMNPUATUN U CO-
OPYXEHUN UHXEHEPHOW 3aLnTbl OO BEKTOB CTPOUTENLCTBA.

[anTte onpegeneHnsa NOHATUI «BOLHbIE PECYPCbI», «BOAHLIN CTOK», «TMOPONOrMYECKNN PEXUMY,
«PeYvHoe pycroy, «normay, «4onmHa.

Hante onpeneneHnst NOHATUN «MNOBEPXHOCTHbIE BOAHbIE OOBEKTbI», «NoA3eMHble BOAHbIE 00b-
€KTbl», NepeyncnmTe Tunbl BOAHbIE OOBEKTOB M NpuBeaMTE NPUMEpPbl U3BECTHbLIX BaM BOAHbIX
00OBHEKTOB.

3a4yeT MoOXeT NPUHUMATbCA B NUCbMEHHOMN (popme C nocnegyrwuwnm yCTHbIM OTBETOM Ha

BOMPOCHI, MOXET ObITb BbICTABMEH NO pe3ynbTaTam TeKyLUMX aTTecTauumi, no pesynbTatam Bbl-
MOMHEHMS NPAKTUYECKUX 3aHATUN U MHOAMBUAYANbHbIX 3aaaHuii. Mpu peanusauum Kypca ¢ npu-
MEHEHNEM 3MEeKTPOHHOTO 0By4YeHMs1 U OUCTaHLUMOHHbLIX 0O6pa3oBaTerNbHbIX TEXHOMOMMIN gonyc-
KaeTcsl TONbKO YCTHas popMa OTBeTa MIn TECTUPOBAHME.

[na oueHnBaHUS pe3ynbTaTtoB 06yqu|/|;| Ha 3a4eTe UCNOJIb3yETCA LUKalla: «3a4YTeHO»,

«HEe 3a4YTEeHO».

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin cdopmmpo- LLikana oueHokK
BaHHOCTU
KOMMNEeTeHLUNN
OOyuvatowminca B MNOMHOW Mepe BnageeT MNOHATUMHBIM annapaTom | [1oebileHHbIU 3aumeHo
AaHHOM obnactu Hayku (TeopeTU4ecKMMM OCHOBaMW OUCLMUMNIIUHBI), YpO8eHb
cnocobeH unncTpupoBaTb OTBET MpuMepamu, daktamu, OaHHbIMU
Hay4HbIX UCCNeaoBaHWM, NPUMEHSTb TeopeTUYeckue 3HaHusa Ansi pe-
LLIEHUSI NPaKTUYECKNX 3agay
OGyvaowuiics BnageeT MOHATUAHBLIM annapaToM AaHHOW obnactu | basossil ypo- 3aumeHo
Hayku (TeopeTU4eckMMM OCHOBaMW OUCLUMIMHBI), CMOCOBEH wunnto- 8EHb
CTpupoBaTb OTBET MNpuUmMepamu, OOMyckaeT OLWMOKM Npu peleHun
npakTU4ecKMx 3agad
OOyuvatowuincs BrnageeT YacTUYHO TEOPETUYECKUMM OCHOBaMU ANCLM- lNopoeosnili 3aumeHo
NNWHbI, bparMeHTapHO CnocobeH AaTb OTBET Ha AOMNOMHUTESNbHbIV ypoeeHsb
BOMPOC, HE YMeeT MPUMEHSITb TEOPETUYECKME 3HAHWSA MPU peLleHnm
npakTUyeckmx 3agad
OOyvalownincs LEMOHCTPUPYET OTPLIBOYHbIE, (PparMeHTapHble 3Ha- - He 3aumeHo
HUA, JonyckaeT rpybble oWmnbKu Npy peLleHnn NpakTU4eCcKon 3agaym




20.3. ®oHA oLeHOYHbIX cpeacTB chOPMUPOBAHHOCTU KOMMNETEHLUMN (NepeyYyeHb 3aAaHumn)

MK-1 CnocobeH Kk npodyeccrMoHanbHOM aKCnyaTaumm COBPEMEHHOro norieBoro/nabopaTtopHoro
060pyaoBaHNS B UHXEHEPHbIX N3bICKaHUSIX

1) 3akpbiTble 3aaHuNa (TECTOBbIE, CPEAHUN YPOBEHL CNOXHOCTW):

SADAHVE 1. YTto Takoe peXuMHble MOHWUTOPMHIOBbIE HabnwaeHMss nNpu  UHXEHEPHOo-
rMAPOMETEOPOSNOrMYECKUX N3bICKAHNAX?

1) HabnropeHus B cTporo (puKCMpoBaHHOM MecCTe C OAMHAKOBbLIM UHTEPBasioM BpeMeHMU

2) HabnwogeHus B CTPOro oMKCMpoBaHHOM MeCTe (BPEMS 3HAYEHUST HE UMEET)

3) HabnwaeHusa no cTporo PUKCUPOBaAHHOMY BpEMEHMU (MECTO 3HAYEHUsI HE UMEET)

3A0AHUE 2. M'mgpomeTpunyeckasi BepTyLuka — 9T0?
1) o6opypoBaHue, NnpegHa3Ha4YeHHoOe ANA 3aMepa CKOPOCTU TeYEHUsI PEKU

2) obopygoBaHue, NpegHasHa4YeHHoe and 3amepa rnyovnH BOAOTOKOB M BOOOEMOB
3) obopynoBaHua onsa 3amepa TemnepaTypbl BOAOTOKOB M BOAOEMOB

3A0AHUE 3. M'mgpomeTpunyeckas wTaHra — 3To?
1) o6opypoBaHue, NnpegHa3Ha4YeHHoe ANA 3amepa rMyOuHbl PeKn U KpenneHus ruapomMmeTpu-

YeCKOW BEPTYLUKU
2) obopyaoBaHue, NpegHasHa4YeHHoEe AN U3MEPEHUSI CKOPOCTU TEYEHMUS PEKN
3) obopyanoBaHue, NpegHa3HavYeHHoe A51s yCTPOMCTBA Nepenpasbl Ha peke

3A0AHUE 4. B kakoe BpeMs NPOU3BOASAT r'MapoMeTpuieckne HabniogeHmst Npu oueHKe eCTECTBEHHbIX
pecypcoB noa3eMHbIX BOA?
1) B nepuopn neTHen MeXeHu

2) B no6oe BpeMsi B TEYEHME roga
3) B nepuoa BECEHHEro nosioBoabs

2) OTKpbITbIE 3a4aHus (TECTOBbIE, NOBbLILLIEHHbIN YPOBEHb CINOYKHOCTU):

3AOAHUE 1. M'mapomeTpuyeckas BepTyLLKa — 3TO Npubop Ans nsamepeHus pekn?
OTBeT: CKOPOCTU TEYEHUS.

3A0AHUE 2. TmgpomeTpnyeckme LTaHIU No3BOMAT 3aMepsaTh pekn?
OTBeT: rnyouHy

3) oTKpbIThIe 3aaHuUga (MUHU-KENCBI, cCpeaHUN YPOBEHb CIOXHOCTN):

SAOAHVE 1. Tlpubopbl ¥ YyCTaHOBKM AN M3MEPEHUs YPOBHA BOAbl MNPU  UHXEHEpHO-
rMOpPOMETEOPONOTMYECKUX N3bICKAHUSIX.

OTtBeT: [pn NpoBEeAEHNN VMHXEHEPHO-MMOPOMETEOPONONMYECKNA U3bICKaHWI 0Ba3aTeNbHbIM ABMASIETCA
n3MepeHue YpOBHSA MOA3EMHbIX U NMOBEPXHOCTHLIX BOA. ONs M3MepeHUs YpOBHSA BOAbl MCMOMNb3YHOTCA
npubopbl, KOTOpble MO MNPUHLUUNY OEWCTBUS MOAPA3LENsaTCs Ha MexaHudyeckue, rmgpoctatuyeckue,
aneKTpuyeckme, akycTuieckune, pagapHolie (pagmonokaumoHHbIE), paauoakTUBHbLIE N Apyrue.
MexaHuyeckne ypoBHEMEPDI: YPOBHEMEPLI TUMA «XMOMYyLUKa» C pa3MeyYeHHbIM TPOCKMKOM; NOMaBKoOBbIE,
C YYyBCTBUTESIbHbIM 3fIEMEHTOM (MONSABKOM), MraBaloWMM Ha MOBEPXHOCTU XUAKOCTU, U OyMKOBbIE,
OEeNCcTBME KOTOPbIX OCHOBAHO Ha N3MEPEHMM PEe3YyNbTUPYIOLLEN pa3sHOHaMNpaBieHHbIX CUI.
OneKTpuyeckme ypoBHEMEpPbI ObIBalOT EMKOCTHbIE U KOHAYKTOMETPUYECKME.

B EMKOCTHbIX ypOBHEMEpPAX YYBCTBUTENMbHbLIM 3N1IEMEHTOM CIYXUT KOHAEHCaTop, EMKOCTb KOTOPOro mns-
MEeHSAEeTCH NPONOpPLMOHANbHO N3MEHEHNIO YPOBHS XUOKOCTMU.

[encTBme KOHOYKTOMETPUYECKOro AaTynka-pene (CurHanu3aTopa) OCHOBaHO Ha M3MEpPEHUN COnpoTMB-
NeHVa Mexay anekTpogamu, npu NOrpy>KeHUM B SNEKTPOMPOBOAHYI0 M3mepsemyto cpeay (0aHUM U3
3NeKTpoAoB MOXeT BbITb TOKONPOBOASLLAA CTEHKa pe3epByapa unv annapaTa).

B akycTnuyeckux, unu ynbTpasByKOBbIX YPOBHEMEPAX UCMONb3YEeTCH ABMEHUE OTPaXeHUs YyrbTpasByKo-
BbIX konebaHun OT NNOCKOCTW pa3aena Cpea XUAKOCTb — ras.



B pagnoakTuBHbLIX YpOBHEMEpPAX MCMOMb3yT NPOCBeYMBaHMe 06bekTa U3MepeHust ramma-nyvyamm pa-
AVOAKTUBHbIX 3N1IEMEHTOB, MHTEHCMBHOCTb KOTOPbIX 3aBUCUT OT 06bEMa N3MepsieMoro BeLLecTBa.

Kputepumn u WwKanbl oLleHMBaHUA 3aA4aHUN ANA OLEHKN cthOpMUPOBAHHOCTU KOMMNETEeHLUN:
[nsa oueHmBaHWA BbINONHEHWS 3a4aHN ncnonb3dyeTca bannbHas wkana:
1) 3aKpbITble 3aaHNA (TECTOBLIE, CPEAHUN YPOBEHL CNOXHOCTU):
e 1 6ann — ykasaH BEpPHbI OTBET;
e (0 6annos — ykasaH HEBEpPHbLIN OTBET, B TOM YMCIIE YACTMNYHO.
2) OTKpPbITblE 3a4aHu1A (TECTOBbIE, NOBbILIEHHbIV YPOBEHb CIOXHOCTH):
e 2 6Ganna — ykasaH BEPHbIA OTBET;
e (0 6annoB — ykasaH HEBEPHbLI OTBET, B TOM YMCIIE YAaCTMNYHO.
3) OTKpbITblE 3a4aHNsA (CUTYaLUMOHHbIE 3aa4n, CPEeAHNA YPOBEHb COXHOCTH):
e 5 6annoB — 3agaHne BbINOHEHO BEPHO (MOSyYyeH npaBuibHbIA OTBET, 0G0CHOBaH (apryMeHTu-
poBaH) X0 BbIMNONIHEHMS (NpY HEOBXOAMMOCTN));
e 2 H6anna — BbINOMHEHME 3a4aHNsA COOEPXKNUT HE3HAUUTENbHbIE OLIMOKKN, HO NPMBELEH NpaBunb-
HbI XOA pPacCyXOeHWW, Unu NonydeH BepHbIN OTBET, HO OTCYTCTBYeT 0OOCHOBaHWE X0a4a ero Bbl-
NONHeHMs (ecnm oHO OblNo HEOOXOANMBIM), UNW 3aaHMe BbINOSIHEHO HE MOJSTHOCTBIO, HO Mosyye-
Hbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaXxawwme NPaBUbHOCTb Xo4a BbIMOSTHEHUS
3afaHus, unu, B criyyae ecnv 3agaHve COCTOUT M3 BbINOMHEHUS HEeCKONbKMX noasagaHun, 50%
KOTOPbIX BbINOSIHEHO BEPHO;
e 0 6annoB — 3agaHMe He BbINOMIHEHO MMM BbINOIHEHO HEBEPHO (XOA BbINOMIHEHUSI OLIMOOYEH
UNn copgepXuT rpybbie olwmnbKkM, 3HaYMTENBHO BNUSIOLLME HA AanbHENLWee ero n3yvyeHue).




