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1. Kog » HaumeHoBaHuMe HanpaBneHus nogrotoBku: 05.04.01 «"'eonornay

2. Mpocdunb NnoaroToBKMU: VH>XeHepHble U3bICKaHUA N SKOJTOro-reosiornyeckoe

NPOEKTMpOBaHNe

3. KBanudukaums BbinycKHMKA: MarucTp

4. dopma obyyeHMA: 3a04Has

5. Kadheapa, oTBeyalowwan 3a peanusaumio AUCUMNNAUHBLIL:  Kadbeapa ruaporeornoruu,

VIH)KeHepHOI7I reonornm n reod3KoJs10rmn

6. CoctaBuTenu nporpamMmbl: 3nHiokoB KOpun Mmnxamnosud, K.T.H., JOLEHT

7. PeKoOMeHAOBaHa: Hay4YHO-METOANYECKMM COBETOM reoriorm4eckoro dakynbTeTa,
npoTtokon Ne 9 ot 29.05.2023

8. YuebHbIn roa: 2025 - 2026 Cemectp(bl): 5



9. Llenn u 3agayum y4e6HON ANCLUNIIUHDBI

Llensmu oceoeHus y4ebHoU OucyurniuHbl S8/1sIHOMCS:.

- U3y4yeHue Komriniekca pabom, obecriequsarouiux uly4deHuUe 2u0pPoMemeopos1IoaudecKux
ycrosut meppumopuu cmpoumersibcmea;

- MPO2HO3 B03MOXXHbIX U3MEHEHUU 2UudpoMemeoposioaudecKux ycrosul 8 pesyrnbmame
g3aumodelicmeusi ¢ npoekmupyemMbiM O06BLEKMOM C UENb rnofyYyeHuUss HeobxoOumbix u 0o-
cmamoYHbIX Mamepuasios U 0aHHbIX 0715 MPUHAMUS 060CHO8aHHbIX MPOEKMHbIX PelweHUU.

3adayu y4ebHoU OucyunuHbI:

- U3y4yeHue MemoO08 OUEHKU COCMOSIHUE 2ulpOosio2udecKo20 pexuma uccriedyemol
meppumopuu;

- U3y4YyeHue KIumMamu4ecKux ycrosuli U omoesibHbIX MemMeopPOosIo2UYECKUX NoKa3ame-
neu;

- U3y4eHue oracHbIX 2uOpOMEemeoposIo2uU4eCcKUX A81eHUl U Mpouyeccos, a makxe aH-
MPOMO2eHHbIX U MEXHO2EHHbIX U3MEHEeHUU KiuMamu4yeckKux U audposio2udeckux ycrosud,
CrIOCOBHbIX OCIIOXHUMb UHXEHEePHOE 0C8OEHUE meppumopuul.

10. MecTo yyebHOM ancumnnuHbl B cTpykType OIMOIT:

Bnok B1, BapmaTuBHas 4actb/ YacTb, hopMupyemMas y4acTHUKaMy obpasoBaTenbHbIX OTHOLLE-
HU. TpeboBaHMe K BXOAHbIM 3HAHUSIM, YMEHUSIM U HaBblkaM NO AuUcuUMNNnHaM: Gakanaspbl
AOIMKHbI 0bnagaTth 3HaHMAMM 0a30BbIX AUCLUMMMINH U AUCLUNIIMH MMOPOreoriormyeckoro, Hxe-
HEepPHO-reonorMYeckoro 1 aKonoro-reonornyeckoro uukna (MNHxeHepHo-reonornyeckme mnsbicka-
HUS, VIHXXeHEepHO-3KONOornyeckne u3biCkaHus, VIHXeHepHo-reoTeXHUYeckne mabickaHusl). [Ouc-
LMNIMHA SABNSETCA 3aKMYUTENbHOM AUCLUMMITMHON MarMcTepckon nporpammbl.

11. NMnaHupyemble pe3ynbTaTbl OOyYeHUA NO AUCUUNIIMHE (3HAHWUA, YMEHUSs, HaBbIKW),
COOTHeCeHHble C NnaHupyemMbiMU pe3yrbTaTamyM OCBOEHUs obpa3oBaTenbHOM Nporpam-
Mbl (KOMMEeTEeHUMAMU) U UHAMKATOPaMN UX AOCTUXKEHUSA:

Ko HassaHue komne- Koga(bt) NuaukaTtop(bl) MnaHupyemble pesynbTaTbl 06y4eHus
TEHUMUN
l1K-1 | CnocobeH K npo- [IK-1.1 | ®opmupyem 3HaTb: cOBpeMeHHOe nonesoe 1 nabopatopHoe
geccuoHarsnbHoU cmpykmypy  pa- | obopyioBaHNe B MHXEHEPHO-
3Kcrilyamayuu co- 6om u 060CHO8bI- | TMOPOMETEOPOSIONMYECKNX U3bICKAHUAX, CTPYKTY-
8PEMEHHO20 r1oJie- gaem  Heobxolu- | py paboT Npu NHXeHEePHO-
80- Mocmb  fIpUMeHe- | TMAPOMETEOPOSIONTMYECKMX N3bICKAHNSIX

2o/nabopamopHoz20o
obopydosaHusi 8

HUST cCO8PEMEHHO20
rnosiegoeo u nabo-

YmeTb: hopMmpoBaTb CTPYKTYpy paGoT Mo WH-
YX€HEePHO-TMOPOMETEOPOSTONMYECKUM  U3bICKaHW-

UHXEHEPHbIX U3bIC- pamopHoeo  060- | AMU, NPUMEHATE COBPEMEHHOE NorneBoe u nabo-
KaHusix pydosaHue 0ns | paTopHoe obGopyaoBaHMe, OCYLLECTBMATb Hanu-
UHXEHEPHbIX CaHue aHanUTUYeCKNX OTYETOB
usbickaHuli Bnagetb: coBpemeHHbIMU npubopamun n obopy-

OOBaHWEM, MPUMEHSIEMbIX TMPU  UHXEHEPHO-
rMAPOMETEOPONONMYECKUX U3bICKAHWUAX, OMbITOM
npodeccroHanbHo MOAroTOBKM MO3TamMHbIX U
rogoBbIX OTYETOB, MpuemMamu paspaboTKM peko-
MeHaauuin no MeToauke NH)XEeHepHO-
rMAOPOMETEOPONOrMYECKUX U3bICKaHNIA

12. O6bemM gUcLUUNNUHLI B 3a4eTHbIX eaMHuuax/yac. — 2 /72

dopma NpoMeXyTO4YHOM aTTecTauum — 3a4eT.

13. TpypoemkocTb No BuAgam y4ebHomn paboTbl




TpyooemKocTb
Bug yyebHon paboTbl Bcero Mo cemecTpam
3 KypcC, 3UMHSs ceccua
AyanTopHbIE 3aHATUA 20 20
nekuumn 6 6
B TOM 4uche: npakTn4eckme
naboparopHble 14 14
CamocTosTensHasa paboTa 48 48
B TOM YMCre: KypcoBas paboTa (NpoekT)
dopma NpoMEXYTOYHOM aTTecTaumnm 4 4
(3x3ameH — 9 yac., 3a4em 4 yac.)
UToro: 72 72

13.1. CopepxkaHne AUCLUNIUHBI

Ne n/n

HanmeHoBaHue pa3gena
ONCUUNIINHBI

CopepxaHue pasgena AUCUMUNIVHBI

Peanunsauus
pasgena guc-
LUMNNWHbI C NO-

MOLLbIO OHNaWH-

Kypca, QYMK

1. NNekuun

11

MmopomeTpuyeckme paboThbl
B COCTaBe W3blCKaHWi

OcHoBHblE Uenu, 3agayn U NPUHUMMLI OpraHusauum
rmgpomeTpudecknx pabot. WM3ydyeHue konebaHun
ypoBHeln BoAbl. NMpocTble BoAOMEpPHbIE NOCTbl. ABTO-
MaTU4eckne BOAOMEpPHbIE MOCThl. [lpomepbl rny6uH.
Mpomepbl NO nonepeyHbiM npodunsam. Npomepbl Mo
KOCbIM rancam u npofonbHeiM npodunam. MNpusee-
HWe rmybuH K MTHOBEHHOMY YPOBHIO BoAbl. M3mepeHue
CKOPOCTM TedeHus u pacxoda Boabl. MamepeHne cko-
POCTN TEYEeHWs MOBEPXHOCTHbIMM MOMNnaBkamMu M Mo-
nnaekaMmu-uHTerpatopamn. MamepeHue ckopocTn Te-
YeHus TMOPOMETpUYecKon BepTywwkon. OnpegeneHue
pacxoga BoApbl. MamepeHue pacxoga BoAbl rmapoMeT-
puyeckon BepTywkon. BblumcneHve pacxoga BOAbl,
N3MEPEHHOr0 BEPTYLLKOW. MamepeHune pacxoga Boapl
NOBEPXHOCTHbIMW Monnaeskamu. VamepeHne pacxoga
BOAbl aKyCTMYECKMMMK [OMMepoBCKMMM npodunorpa-
damu TeyeHuin. MsyueHme TBepaoro crtoka. Pacxon u
CTOK B3BeLUEHHbIX HaHOCOB. HabnogeHns 3a 4OHHbIMM
oTnoxeHusamu. ObpaboTka NPod AOHHbLIX OTIOXKEHWUIA

1.2

MeTeoponoruyeckme pabo-
Tbl B COCTaBe M3blCKaHWiA

OcHoBHble BUAbI, Lenu 1 3agadv npoBeaeHust MeTeo-
pornornyeckmx padot. O6wume TpeboBaHNA K METEOPO-
normyeckum npubopam M MeETEOPONIOrMYeckon mno-
waake. amepenne Temnepatypbl Bo3gyxa. M3amepe-
HWe TemnepaTypbl NOYBbI M CHEXHOro nokposa. VMame-
peHune BnaxHoCTu Bo3ayxa. iamepeHne atmocgepHo-
ro gaenexus. OnpegeneHne CKOPoOCTU U HanpaBneHus
BeTpa. M3amepeHne aTtmocdepHbix ocagkoB. OpraHu-
3aumnsl CcTaHOapTHOW METEOpPONIOrMYEeCcKO MIOLLaaKU.
Wcnonb3oBaHne  aBTOMaTMYECKUX  METEOoCTaHLUui
(AMC). PenpeseHTatmBHoCTb HabnogeHmn AMC. Oc-
HOBHble TpeboBaHUSA K OpraHv3aumy nnowankM ycra-
HoBkn AMC
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CeeaeHus o rugpororuye-
CKMX N METeOopOSIOrmYeckux
pacyeTax B COCTaBe WU3bIC-
KaHun

McxogHas mHdopmauus ans pacdetoB. Ctatuctude-
CKU aHanu3 ruapomMeTeoponorn4eckon nHopmMaumu.
AHanu3 Ha COOTBETCTBME TEOPETUYECKON U 3IMNUPK-
YEeCKMX KpUBbLIX pacnpeneneHusi BeposaTHocTeln. AHa-
nmM3 Ha criydYanHocTb. AHanu3 Ha o4HOPOAHOCTb. Bbli-
Oop cxembl NMPoBEAEHUS TMAPONOrMYECKNX PacyeToB.
Ob6ocHoBaHWe pacyeTa NPU HanMuYUM OaHHbIX Habno-
aeHunn. ObocHoBaHMe pacdeTa Npu HedoCTaTOYHOCTU




JaHHbIX HabnaeHuI |

2. MNpakKkTnyeckue 3aHATUA

M'opomeTpuyeckme paboThl | MNpoekTnpoBaHue rmapomMeTpruyeckoro cTeopa (Komnm- MoHuTOopUHr
21 B COCTaBe N3bICKaHWUN 4YeCTBO CKOPOCTHbIX BepTI/IKaJ'IeI7I, KONMN4eCTBO TOYEK npunpogHo-
) 3amMepoB Ha CKOpOCTHOIﬁ BepTVIKaJ'II/I) TEXHUYECKUNX
reocncTemMm
MeTeoponoqueCKMe paGo- YCTaHOBUTb CBA3b Mexay aTMOC(*)eprIMI/I ocagkamMu MOHMTOpI/IHF
29 Tbl B COCTaBE U3bICKaHWUN N pacxogamMm NCTOYHUKOB npunpogHo-
TEXHUYECKNX
reocncremMm
CeepgeHus o rmaponorunye- 3a,u,aqa no npoBeneHunto pacydeToB pacxoda BOAbl B MOHVITOpI/IHI'
CKUX U MeTeoporiormyeckmnx | NOBEPXHOCTHbIX BOAOTOKaX MO AaHHbIM rMapomMeTpu- npupoaHo-
2.3 pacyeTax B cocTaBe W3blc- | YECKUX 3aMepPOB. TEXHUYECKUX
KaHuUn reocucTem

13.2. Tembl (pasgensl) AUCUUNNUHBLI U BUAbI 3aHATUN

Buabl 3aHATMI (KONMYECTBO YaCcOoB)
Ne HanmeHoBaHne Temsbl CaMoCTosTenonas
n/n (pasgena) avcumnnnHbl Jlekumn Mpaktuyeckme | JlabopaTopHble pabora Bcero
1.1 | TmgpomeTpudeckue pabo-
ApoMeTp pad! 2 4 16 22
Thbl B COCTaB€e N3bICKaHUN
1.2 | MeTeoponorunyeckne pa-
0O0Tbl B cOCTaBe U3blcka- 2 4 16 22
HUN
1.3 | CBegeHnss o rugponoru-
YECKMX N MeTeopornornye-
2 6 16 24
CKMX pacyeTax B cocTase
M3bICKaHWI

14. MeToanyeckue ykasaHMA Ans ooy4aroWmUxXca Nno OCBOEHUIO AUCLUMIIUHDbI:

O6y4atowmecs OOMKHbI UCNOSb3oBaTb OMNybnMKoBaHHbIE yv4ebHO-meToaudeckme nocobusa no
KYpPCY M COMPSXKEHHbIE C HAM MaTepuanbl N3 NepeyHss OCHOBHOW M AOMOSNTHUTENBHOW nuTepary-
pbl. lonosiHUTENbHbIE PECYPCbI: ANEKTPOHHBIM Yy4ebHbIN Kypc C onepaTMBHO OBHOBSEMON WNH-
dopmaumen n umdpoBbIMU pecypcamm (3NEKTPOHHbLIE NPOrpamMMbl KYPCOB, 3N1EKTPOHHbIE Bapu-
aHTbl y4eOHbIX NOCOOMA N METOAUYECKUX PEKOMeHOaUMn, BapuaHTbl NPaKTUYECKUX 3adaHuin,
FMNEPCCbINKN Ha WHTEPHET-PECYpPCbl C ObICTPbIM AOCTYNOM, MpPe3eHTauuun, TECTbl, Keuc-
3agaHnd, OOCTYN K BHELWWHUM BUAEO-pecypcaM B pamkax dfeKTpOHHOW cpefbl n Ap.). B pamkax
3MIEKTPOHHOM y4ebHOW cpeabl peann3yeTcs NMHTEPaKTUBHBIA BapuaHT OO EHNS CO CTyAEeHTaMU
B pEXUME OHJSIarH (3NeKTpoHHOEe O0byyYeHne n ANCTaHUMOHHbIE obpa3oBaTesbHble TEXHOOMMN B
3NEeKTPOHHO-06pa3oBaTenbHON cpeae yHMBepcuTeTa Ha nporpammHon nnatgopme LMS Moo-
dle).

15. NepeyeHb OCHOBHOWM U OONOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB UHTEPHET, HeobXo-
OUMBIX A1 OCBOEHUA OUCLUUNIIUHBI

a) OCHOBHagd nuTtepartypa:

Ne n/n MCTOYHNK

1 lNapomoes B.B., Casuyeg O.. OCHO8bI UHXEHEPHO-2UOPOMEMEOPOSI02UYECKUX U3bICKaHul: y4eb. [1o-
cobue / B.B. lNapomos, O.I. Casuyes. — Tomck: N38-60 Tom. YH-ma, 2014. — 280 c.

2 Muxadinos B.H., [Jobposonbsckuti A.[., Jobponobos C.A. [udponoeus. — M.: Bbicw. wk., 2005. — 463
c.

3 MopayHoe B.K. OcHosbl Memeopornoauu, knumamorsoauu. Memeoponozu4yeckue npubopbi u Memodbl
HabnrodeHul: y4ebHuk. — Pocmos H/[]: ®eHukc; Hoeocubupck: Cubupckoe coenaweHue, 2005. — 331
C.

4 Oprnos B.I., CukaH A.B. OcHo8bI UHXeHepHoU a2udporioauu: y4eb. nocobue. — Pocmoe H/[: ®eHUKC;




Crli6.: Cegepo-3anad, 2009. — 192 c.

5 Casuyees O.I. ['uGponoeusi, Memeoposiocus U KiauMamorsoaus: audposioeudeckue pacyémel: y4eb.

rnocobue. — Tomck: N30-eo0 Tom. nonumex. yH-ma, 2011. — 224 c.
0) gononHuUTenLHasa nuTepaTypa:
Ne n/n NcTouHuK

6 bypakos [J.A. OcHosbl Memeoposioauu, Knumamosnoauu u eudposnoauu. — KpacHosipck: M30-eo0 Kpac-
Hosip. 20c. agpap. yH-ma, 2011. — 279 c.

7 padocmpoumenbHbili kodekc Poccutlickod ®edepayuu. lNpuHam [oc. dymou P® 22.11.2004 2. C
usm. Ha 19.07.2011 Ne 246-®3 (Pocculickasi czazema. — 2011. — Ne 159. — 22 uronisi).

8 Memoduyeckue pekomeHOauuu rno ornpedesieHUr pacyEémHbIX 2ulOpPOI02UYECKUX XapaKmepucmuk
npu omcymecmeuu 0aHHbIX eudpomempuyeckux HabmodeHul / ocydapcmeeHrHbili 2udposio2udeckuli
uHcmumym. — Cl16.: Hecmop-Ucmopus, 2009. — 193 c.

9 Memoduyeckue pekomeHOauuu Mo oyeHke O0OHOPOOHOCMU 2udpOsI02UYECKUX XapaKmepucmuk U
ornpedesieHUr0 Ux pacyémHbIX 3Ha4eHul o HeoOHOPOOHbIM OaHHbIM / TocydapcmeeHHbIl 2udporio-
eudeckuli uHemumym. — Cl16.: Hecmop-Ucmopus, 2010. — 162 c.

10 basa 3HaHul: ['uGpozeosioaust, UHXeHepHas 2e0/102usl, 2e03kosoaus. Bepcus.7.14. JluueH3uoHHoe

coenaweHue NeSW85-38UZ-XWRE-1241 Ha nonb3o08aHue npoepamMmMHbIM rnpodyKmom (KoMmnakm-
OUCK)

B) MHpOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTerbHbIe pecypchbl (odmumanbHble peCcypcbl UHTEPHET):

Ne n/n Pecypc

11 OBEC "YHusepcumemckas bubnuomeka online" https.//biblioclub.ru

12 HayyHas anekmpoHHasi bubnuomeka https://elibrary.ru/

13 OnekmpoHHo-bubnuomeyHas cucmema «KoHcynbmaHm cmydeHmay http://www.studmedlib.ru

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

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

16 311|¢Kmp0HHo-6u6nuomeqHaﬂ cucmema «FOpatm» https://lib.vsu.ru/url.php?url=http.//www.biblio-
online.ru

17 OnekmpoHHbIU y4ebHbIl Kypc: MHXeHepHOo-2udpomMemeoporioeudecKue U3bICKaHUs -
https://edu.vsu.ru/course/view.php?id=

18 EecnnamHbil Hekommepyeckul cripagoyHo-obpa3osamerbHbIl nopmar 0rs 2e0510208, cmMydeHmMos-
eeorozos http.//www.geokniga.org/

19 BecnnamHbil HekoMmmepydeckul nopmarl ¢ Hay4Ho-nomnynspHou u y4ebHou numepamypoul no 2eoso-

euu http://www jurassic.ru/amateur.htm

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 0GecneyeHUs Ans CaMOCTOATENbHON paboThl

Ne n/n MICTOYHUK
1 Crl1 33-101-2003. Ce0od npasur no ripoekmuposgaHuto u cmpoumernscmeay. OnpederieHUe OCHOBHbIX
pacyemHbix eudporioeudecKkux xapakmepucmuk. — M.: Ffoccmpol Poccuu, 2004. — 72 c.
2 Xpomos C.I1., lNempocsHuy M.A. MeTeoponorus n knumartonorus. — M.: Msg-so MITY, 1994. — 520 c.
3 HacmaeneHue rmppomMeTeoponormyeckum ctaHumsam u noctaM. — Bein. 3, 4. 1: MeTeoponoruyeckune
HabnogeHus Ha ctaHumsx. — J1.: FTugpomeTteonsgat, 1985. — 300 c.

17. O6pa3oBaTenbHble TEXHONOrMU, UCNONb3yeMble NpU peanusauum y4yebHom Aucum-

NAWHBI,

BKn4Yaa ANCTaHUUNOHHbIe 06pa3OBaTeJ1bele TeXHonormm (HOT, ANIeKTPOHHOEe

obyyeHue (30), cmewaHHoOe 0Gy4eHune):

Mporpamma KypcCa peann3yetca c npumeHeHnem guCtaHUuMOHHbIX TEXHONormm (SJ'IeKTpOHHOG

06y4eHn

€ N ONCTaHUMOHHbIE 06pa30|3aTeanb|e TEXHONOIMM B SJ'IeKTpOHHO-O6pa3OBaTeJ'IbHOIZ

cpefle yHMBepcuTeTa Ha nporpaMmmMHor nnatdopme LMS Moodle)

[MporpammHoe obecneyeHne

WinPro 8 RUS Upgrd OLP NL Acdmc

n
1

2 | OfficeSTD 2013 RUS OLP NL Acdmc
3 | HeucknountenbHble npaBa Ha MO Kaspersky Endpoint Security ana 6usHeca - PacluvpeHHbIn
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 | MporpammHas cuctema ana obHapyXeHUst TEKCTOBbIX 3aMMCTBOBaHUIN B y4eOHbIX U Hay4HbIX pabo-
Tax AHTunnarnaT.BY3

5 | OdwmcHoe npunoxeHune AdobeReader

6 | OdwmcHoe npunoxeHune DjVuLibre+DjView

18. MaTepnanbHO-TEXHUYECKOEe obecnevyeHne AUCLUUNIINHDI:

YyebHasa ayautopus (4ns NpoBeOeHUSa 3aHATUMIA NEKUMOHHOIO Tumna): crneuuanmampoBaHHas mebenb, HOyTOyK,
NPOEKTOp, 3KpaH AN npoekTopa

YyebHasn aygutopus (4ns npoBeAeHns nabopaTopHbIX 3aHATUI, IPYNMNOBbLIX Y MHAVBUAYANbHBLIX KOHCYNbTaLWN,
TEKYyLLIero KOHTPOMs 1 NPOMEXYTOYHOW aTTecTaunmn): cneumanuanpoBaHHas MHBeHTapb, MK unun HoyToyk.

19. OueHou4Hble cpeacTBa ANA NpoBeAeHUsA TEKYLLEN N MPOMEXYTOYHON aTTecTauumn

Mopanok oUEeHKN 0CBOEHUsI 0by4YaroLLmMMmncs y4ebHoro matepuana onpeaensieTcs cogepkaHmem
creayoLwmx pasaenos ANCUMNIIVHGI

Ne | HaumeHoBaHue pasgena Komne- Vihpukatop(bt)

DOCTUXKEHUS OueHouHble cpeacTBa
n/n | AMCUMNAMHBLI (MOOYNs) TeHumsa(n)
KOMMeTEeHLNN
fuppomerpuseckue pa- TecToBOe 3agaHue
1 0oTbl B cocTaBe W3blC- MK-1 NnK1.1 A
o rlpaKTVI‘-IeCKOG 3ajaHue
KaHWUN
MeTeoponornyeckne MK-1 MK-1.1 TectoBOE 3agaHune
2 paboTbl B COCTaBe MpakTuyeckoe 3agaHue
M3bICKaHWN
CeefneHus o rugponoru- MK-1 MK-1.1 TectoBOE 3agaHune
Yyeckux U meTeopornoru- MpakTuyeckoe 3agaHue

YecKknx pacyetax B CO-
cTaBe U3bICKaHUN

lMepeyeHb BONpocos

ﬂpomemyTquaﬂ artrecrtauuna Komnnekt KUM

dopma KOHTPOSS — 3a4eT

20. TunoBble OULEHOYHbIE CpeACTBa U MeToAUYECKMe MaTepuanbl, onpeaensiowme npo-
Leaypbl oueHuBaHuA

20.1. TeKywMi KOHTPOIb yCNeBaemMocTu

OueHKa 3HaHWUIN, YMEHUI N HaBLIKOB, XapakTepusyrLlas aTanbl OPMUPOBAHUS KOMMETEHLMIA B
paMKax U3y4yeHusi ANCLMMNITMHBI OCYLLIECTBNSAETCS B XOA€ TEKYLLEN U MPOMEXYTOYHON aTTecTaLuiA.

Tekyllas aTTectaums NpoBOAUTCH B COOTBETCTBUM C [onoxxeHneM o Tekyllen atTecTtaumm obyya-
IOLLMXCH MO nporpamMmMam BbiCLLEro obpasoBaHns BOpoHEXCKOro rocyaapcTBeHHOro yHmBepcuteTa. Te-
Kyllas aTtrectaums npoBoautcsa B hOpMe OLEHKM MpakTUYecKMxX 3agaHui, nabopaTopHbix paboT, Te-
CTMpOBaHMA 1 ap.
TeKkyLWnin KOHTPOSb YCNEBAEMOCTM NO AUCUUMNIIMHE OCYLLECTBIAETCS C NOMOLLbIO CMEeAYHLINX OLEeHOY-
HbIX CPeACTB:

1. Tecmosbie 3adaHusi

Tecm-1-3ayem peanu3dyemcs 8 arieKmpoHHoU obpasosamesnibHol cpede MOODLE

TecT coctouT u3 40 BonpocoB. NpaBunbHbIN OTBET - 1 6ann. OueHka 1 6annbl:
5 - 6onee 35 npasunbHbIX 0TBETOB (6annos). B npoueHTax 90-100%
4 - 6onee 30 npaBunbHbIX OTBETOB. B npoueHTax 77-90%
3 - 6onee 25 npaBunbHbIX OTBETOB. B npoueHTax 65-77%
2 - MeHee 25 npaBunbHbLIX OTBETOB (MM HECBOEBPEMEHHAsA oTnpaBka TecTa). B npoueHTax 0-65%
PaspelueHo nonbITok: 2
OrpaHuyeHune no BpemeHun: 20 MyH.



,EIJ'IFI oueHnBaHUA pe3ynbTaToB MPaKTU4eCKUX 3aHATUN MCNosnb3yeTCsd LWKana: «3a4YTeHO-He 3ayTe-

HO».
Kputepun oueHBaHNSA KOMMNeTEHLNIA LLikana oueHok
OO0yyarLwnncs BeINONHUI 3agaHne 3aumeHo
OO6yvarowmincsa He BbINONHUN 3adaHne He 3aumeHo

20.2. NMpomexyTo4yHana aTrecTaums

ﬂpomemyTquaﬂ atrectauna npoBoanTCA B COOTBETCTBUN C MonoxeHuem o npomemyTquon arT-

Tecrtauumn o6yqarou_|,1/|xc;| no nporpammvam BbICLUEro O6pa3OBaHVIFI.

KoHTponbHO-n3MepuTenbHble Matepuansl MPOMEXYTOYHOW aTTecTaummn BKoYaT B cebsa Teope-

Tn4ecCkne BonpocChl, no3BondwLmne oUueHNTb ypoBEHb NOJTyHYEeHHbIX 3HaHWM N CTENEHb ymeHvM 1 HaBbl-

KOB.

I'Ipvl OoUueHnBaHUM NCNonb3yTCA Ka4eCTBEHHbIE LLUKalrbl OLLEHOK.
ﬂpomemyTquaﬂ arTecrtauma no gucuunnimHe oCylecTBAaeTCA C NOMOLbH creayruinx oue-

HOYHbIX CPpeacCTB:

MMpumepb! 80Mpocos K 3ademy

OCHOBHbIE WUCTOYHUKM METEeopOoriormdeckorn MHGOpMaLuun nNpu  NPOBEAEHUN  UHXEHEPHO-
rMOpPOMETEOPOSIONMYECKNX U3bICKaHUN.

Llenb n 3agayn meteoponormyeckmx paboT B COCTaBe WMHXEHEPHO-TMAPOMETEOPOSIOrMYECKNX
N3bICKaHWN.

OnpepgeneHne NOHATUIN «METEoPONornyeckne HabnraeHNa», «KMeTeoOPONIOrM4ecKne BNEHNA» U
«aTMocdepHble ABNEHUS».

TpeboBaHus kK NpoBEEHNI0 METEOPOOrMYECKMX HabnoaeHNN.

MpunbBopbl Anga onpegeneHns TemnepaTypbl BO3ayxa 1 noysbl B ceTn PocrugpomeTa.

MpunbGopbl Anga onpegeneHns atMocepHbIX 0cagkoB B ceTn PocrmgpomeTa.

MpnGopbl Anga onpegenenns BNaxxHOCTN Bo3ayxa B ceTn PocrugpomerTa.

MpnbBopbl Anga onpegeneHns CKOPOCTU 1 HanpaeneHus BeTpa B ceTn Pocrmgpomera.

[ocTonHcTBa 1 HegocTaTku ncnonb3oBaHms AMC npu nabiCKaHUSX.

OcHoBHble TpeboBaHus K pasmeLteHnio AMC gnst KnMMaTn4yeckoro MOHUTOPUHrA.

OnpegeneHne NoOHATUA «TMaPOMETPUAY.

CocTtaB rugpomeTpunyecknx paboTt B cOCTaBe MHXEHEPHO-TMAPOMETEOPOSNIONNMYECKNX U3bICKAHWUN.

Llenb rugpomeTpmnyeckux paboTt B cocTaBe MHXEHEPHO-TMAPOMETEOPOSIOrMYECKNX U3bICKAHWIA.

3agaun rugpomeTpuyeckmx paboT B COCTaBE MHXEHEPHO-MMOPOMETEOPONOrMYECKUX U3bICKAHWN.

CocTtaB paboT B NoAroToBUTENbHbIN NepUog ruapoiornyecknx N3blCKaHUn.

Monesble rmgponornyeckne paboTbl B CTBOpE nepexoaa.

MpnGopbl 1 yCTaHOBKM ANA N3MEPEHUs YPOBHS BOAbI.

MpnBopbl 1 yCTAHOBKM ANA N3MEPEHUSA CKOPOCTU TEYEHUSA 1 pacxoda BoAbl.

MprHUMNBI OpraHM3aummM BOAOMEPHOro nocTa.

PeeuHble 1 cBalHble BOAOMEPHbIE NOCTbI.

. ABTOMaTMYecKne BOAOMepPHbIe MOCThI.

Bbibop yyacTka pekun n mecTta 4ns opraHusaumy BOgOMEpPHOro rnocra.

CocTtaB 1 cpokv HabnoaeHn Ha BOAOMEPHOM MOCTY.

YcTtponcTtso n npuHuun pabotsl MP-21 M.

Cnocobbl n3amMepeHnsi CKOPOCTUN TEYEHUSI TMOPOMETPUYECKON BEPTYLLUKOMN.
MmppomeTpuyeckue nonsiaeku. MNMpMHUMA X NCNOMBb30BaHMS ANS U3MEPEHUST CKOPOCTMU.

. [lonnepoBck1e N3MePUTENN CKOPOCTU TEYEHMS BOAbI.

M3mepeHune HanpasneHun TedeHns NoBEPXHOCTHLIMU MOMNaBkaMu.

Bbibop mecTononoxeHns 1 onpegeneHne HanpasneHnsa rmapoMeTpU4ecKoro CTBopa.
OnpepgeneHne MecTOMNONOXEHNA CKOPOCTHLIX BEPTUKANEN.

Cnocobbl n3amepeHunst pacxoga BoAbl rMAPOMETPUYECKON BEPTYLLKOW.

Llenb v 3agayn namepenust rnyouH.

MpnbBopbl ANA nsmepeHus rmyouHbI.



34.
35.
36.
37.

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

47.

48.

49.

50.

YCTpOMCTBO U NpmHUUN paboTbl 3xonoTa.

Cnocobbl U NpueMbl BbIMOMHEHNSI MPOMEPHbIX paboT.

OnpepeneHne koopanHAT NPOMEPHbIX BEPTUKANEN.

TBepablt CTOK pek (cocTas, OpMUPOBaHME, N3MEpPSIEMbIE XapaKTEPUCTUKN, pacrpedeneHue B
noToKe).

MpunbBopbl Ansa B3aTUs NPob BOAbI HA MYTHOCTb.

MeToabl uamepeHus pacxoga B3BeLUEHHbIX HAHOCOB.

AHanuTn4eckme cnocobbl BbIYMCNEHNS pacxOAa B3BELUEHHbIX HAHOCOB.

Mpnbopbl N MeTOObl U3MEPEHMSA pacxoda BrieKOMbIX HaHOCOB.

Mpnbopbl ans B3sTMS NPOO AOHHBLIX OTIIOXKEHUN.

CuTOBbIV MeTOA, rPaHyNTIOMEeTPUYECKOro aHanmaa.

Cdopmynupynte HasHayeHUe MWHXEHEPHO-TMOPOMETEOPONOMMYECKNX M3bICKAHUI ANs CTpou-
TenoctBa (pewaemble 3agayum). [lepeuncnute OCHOBHble BWAbl W COCTaB WHXEHEPHO-
rMMOopoMeTeopOrIorm4eCcKnX n3biCKaHMmn.

MepeuncnuTe OCHOBHLIE MTMAPOMETEOPONIOrMYECKME XapaKTEPUCTUKN, onpeaensieMble npu nHxe-
HEpPHbIX N3bICKaHUAX.

Onuwute cocTaB W codepXaHue TEeXHUYECKOro OTYéTa O BbIMOMHEHHbIX WHXEHEePHO-
rMapOMeTEeoPONIOrMYECKUX N3bICKaHUAX.

Mepeuncnute JONONHUTENbHBbIE CBEAEHUS, BKITHOMAEMbIE B TEXHUYECKMIA OTYET O BbINOSIHEHHbIX
NHXEHEPHO-TMAPOMETEOPOIOrMYECKNX U3bICKaHUAX Npy 060CHOBaHUN UHBECTULMI, pa3paboT-
Ke MPOEKTHON U paboyen JOKYMEHTaLUN.

Mepeuncnute 4ONONHUTENbHbIE CBEAEHUS, BKIOYAEMbIE B TEXHUYECKUIA OTHET O BbIMNOMHEHHbIX
WHXXEHEPHO-TNAPOMETEOPOSIOrMYECKUX U3bICKAHUAX NPU NMPOEKTUPOBAHUN MEPOMNPUATUN N CO-
OPY>XEHUN UHXXEHEPHON 3aLMTbl OO BLEKTOB CTPOUTENLCTBA.

Havite onpegeneHns NOHATUA «BOAHbIE PECYPCbI», «BOOHbBIV CTOK», «TMAPONOrMYECKUN PEXUMY,
«PEYHOE pycroy, «NorMay, «4osMHay.

[avite onpegeneHnsi NOHATUN «NOBEPXHOCTHbIEe BOAHble O6bEeKTbI», «NoA3EMHble BOAHble 00b-
eKTbl», NepevyncnuTe Tunbl BOAHbIE OOBLEKTOB U NpyBeauTe NpUMepbl N3BECTHbIX BaM BOAHbIX
0OBHEKTOB.

3a4deT MOXeT NPUHUMATbCA B NUCbMEHHOMN q)opme C nocnegyroumnm yCTHbIM OTBETOM Ha

BOMPOCbI, MOXeT ObITb BbICTABMEH MO pe3ynbTaTaM TeKyLMX aTTecTauumin, No pesynbTatam Bbi-
MNONTHEHUS NPaKTUYECKUX 3aHATUA U UHAMBUAYaNbHbLIX 3agaHuiA. MNpu peanusaumm Kypca ¢ npu-
MEHEHNEM 3NEeKTPOHHOr0 00YyYeHMst U OUCTaHLMOHHbLIX 0OpasoBaTerbHbIX TEXHOMOMN Aonyc-
KaeTcsl TONbKO yCTHas (oopMa OTBeTa UIn TeCTUPOBAHME.

,D,J'IFI oueHnBaHUA pe3yrnbTaToB o6yqu|/|;| Ha 3a4eTe UCMNOJIb3yeTCA LUKanla: «3a4TeHO»,

«He 3a4YTeHO».

YpoBeHb
Kputepun oueHMBaHNA koMneTeHLnin ccbopmumpo- Lllkana oueHok
BaHHOCTU
KoMMNeTeHLMn
O6yuatowminca B MNONHOM Mepe BnageeT MNOHATUNHBIM annapatoMm | [TosbileHHbIU 3aumeHo
OaHHOM obnactn Hayku (TeOpeTUY4ecKMMM OCHOBaMW AUCLIMMINHDI), yPOBEHb
cnocobeH MnnCTpUpoBaTh OTBET NMpuMepamu, aktamu, SaHHbIMU
Hay4HbIX UCCNefoBaHUN, NPUMEHATL TEOPETUYECKUE 3HAHUA AN pe-
LUEHNsI NPaKTUYECKMX 3aaa4
OOyuvatowminca BnageeT MNOHATUMIHBIM annapaToMm AaHHon obnactu | basossll ypo- 3aumeHo
Hayku (TEOpeTMYECKMMM OCHOBaMM LUCUUMAMHBI), CNOCODEH wnnto- 8€eHb
cTpupoBaTb OTBET NpuMMepamu, [OMNycKaeT OWMWMOKM MNpu peLueHun
npakTU4ecKkmx 3agay
OO6yuatowumincsa BnageeT YacTUYHO TeopeTUYECKUMM OCHOoBaMu amucuun- | lopozosesil 3aumeHo
NNWHLI, pparMeHTapHO crnocobeH AaTb OTBET Ha AOMONHUTENbHbIN yPOBEHb
BOMPOC, HE YMEET MPUMEHSATb TEOPETMYECKME 3HAHWSA MPU PeLLEHUM
NnpakTN4ecKmx 3agay
O6yyvarownincs OeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble 3Ha- - He 3aumeHo
HWUs1, JonycKaeT rpybble oWnOKM Npy peLLeHny NpakTUYeCcKor 3agaqm




20.3. ®oHA oUEHOYHbIX cpeacTB ChOPMUPOBAHHOCTM KOMMNETEHUUN (NepevyeHb 3aaaHumn)

MK-1 CnocobeH k npodeccmnoHarnbHOM 3KCnnyaTaumm COBPEMEHHOIO NoieBoro/nabopaTopHOro
060pyaoBaHMA B MHXEHEPHbIX U3bICKaHMSAX

1) 3akpbiTble 3a4aHng (TecToBble, CPeHUA YPOBEHb CNOXHOCTU):

SAOAHME 1. YTto Takoe pexuMHble MOHUTOPWUHIOBble  HabNOeHUss MNpu  UHXEHepHO-
rMAPOMETEOPONIOrMYECKUX N3bICKaHUSAX?

1) HabnioaeHus B cTporo oMKCUPOBAHHOM MeCcTe C OANHAKOBbLIM UHTEPBanNomMm BpeMeHuU

2) HabnaeHus B CTPOro (pMKCMpoBaHHOM MecCTe (BpeMsi 3HaYEeHUS He UMeeT)

3) HabnwgeHusa no cTporo PUKCUPOBaAHHOMY BPEMEHU (MECTO 3HaYEeHUs He NMeeT)

SAOAHUE 2. M'mgpomeTpunyeckasi BepTyLuka — 3T0?
1) obGopypoBaHue, NnpegHa3Ha4YeHHOe ANSA 3aMepa CKOPOCTU TEYEHUSA PEKU

2) obopyaoBaHue, NpeaHa3HavYeHHoe Ans 3amepa rnyouH BO4OTOKOB M BOOOEMOB
3) obopynoBaHusi ons 3amepa TemnepaTypbl BOOOTOKOB U BOAOEMOB

3A0AHUE 3. M'mgpomeTpuyeckasi liTaHra — aTo?
1) obopypnoBaHue, NnpefHa3Ha4YeHHoOe ANA 3aMmepa rnMyouHbl peKn U KpenneHusa rmagpomeTpu-

YeCKOM BEpPTYLUKU
2) obopyaoBaHue, NpegHa3Ha4YeHHOE ANsl MU3MEPEHUSI CKOPOCTU TEYEHUS PEKN
3) obopynoBaHue, NpegHa3Ha4YeHHOe AN YCTPONCTBa Nepenpasbl Ha peke

3A0AHUE 4. B kakoe Bpems Npon3BOAAT M’MAPOMETpUIECcKNne HabngeHns Npu oLueHKe eCTeCTBEHHbIX
pecypcoB noa3eMHbIX Boa?
1) B nepuopa neTHem MeXeHu

2) B no6oe Bpems B Te4eHue roga
3) B nepvog BECEHHEro NonoBoAbA

2) OTKpbITble 3a4aHus (TeCcToBble, NOBbILEHHbIN YPOBEHb CINOKHOCTU):

3A0AHUE 1. M'mgpomeTpunyeckasi BepTyLlka — 3TO Npubop Ans namepeHus pekn?
OTBeT: CKOPOCTU TEYEHMUSA.

SAOAHUE 2. T'mgpomeTprnyeckme LITaHr No3BonsoT 3aMepaTb pekn?
OTtBeT: rNyOonHYy

3) oTKpbITble 3aaaHUSA (MUHU-KENCBI, CPEOHNN YPOBEHb CIIOXXHOCTHN):

SAOAHVE 1. Tpunbopbl M YyCTaHOBKM AONA  U3MEPEHUs YPOBHSA BOAbl MNpU  UHXEHEpPHO-
rMapoOMeTeopPOsIOrMYECKNX N3bICKaHUAX.

OTBeT: [py NpoBeAeHUN NHXEHEePHO-TMAPOMETEOPOSIOrMYECKUA U3bICKaHUIN 0BA3aTeNbHbIM ABMSETCH
n3MepeHne ypoBHS MOA3EMHbIX U NOBEPXHOCTHLIX BoA. Ans naMepeHus ypoBHS BOAbl UCMOMb3YOTCA
npubopsbl, KOTopble MO MPUHUUNY AEWCTBUSA NOoApasdensalTCa Ha MexaHudeckue, rmapoctatuyeckue,
aneKTpu4eckme, akyctTuieckue, pagapHolie (paavorokaunoHHbIe), paguoakTUBHbIE U Opyrue.
MexaHunyeckne ypoBHEMEPDI: YPOBHEMEPDI TUNa «XJIONYyLIKa» C pa3MedYeHHbIM TPOCUKOM; MOMNSIaBKOBbIE,
C YyBCTBUTEMbHLIM 3fIEMEHTOM (MOMNIIaBkoM), MraBaloWMM Ha MOBEPXHOCTWU XUOKOCTU, U ByiKoBble,
AenCTBME KOTOPbIX OCHOBAHO Ha M3MEPEHUN pPe3ynbTUpYoLen pasHoHanpaBneHHbIX CUn.
OnekTpuyeckne ypoBHeMepbl ObiBalOT EMKOCTHbIE U KOHAYKTOMETPUYECKME.

B EMKOCTHbIX ypoBHEMepax YyBCTBUTENbHBLIM 3IEMEHTOM CIYXWUT KOHAEHcaTop, EMKOCTb KOTOPOro mn3-
MeHsIeTCA NPOMOPLMOHANbHO N3MEHEHMIO YPOBHS XXMOKOCTHU.

[encTBmne KOHOYKTOMETPMYECKOro AaTyuKka-pene (CurHanu3aTopa) OCHOBaHO Ha M3MepeHUn ConpoTuB-
NeHnst Mexay anekTpoaamu, fnpu MorpyxeHun B 3MeKTPONPOBOAHYIO M3MepsieMylo cpeny (ogHUM u3
3MNeKTPOAO0B MOXET BbITb TOKONPOBOASLLAA CTEHKA pe3epByapa unu annapara).

B akycTuueckux, unum ynbTpasByKOBbIX YPOBHEMEpPAX UCMOMNb3YeTCa SABNEHUE OTPaXKeHUs yNbTpasByKo-
BbIX KorebaHui oT NIIOCKOCTU pasfena cpef XMAKOCTb — ras.



B paanoaKkTuBHbLIX ypoBHEMEpPAX UCMNONb3YHOT Nnpocee4vnBaHne obbekTa N3MepeHuna ramma-rnyv4yamm pa-
ONOAKTUBHbLIX 31TEMEHTOB, MHTEHCUBHOCTb KOTOPbIX 3aBUCUT OT 0b0bEMa n3mepAaemMoro sellecTtBa.

Kputepun u wkKanbl oueHnBaHUA 3agaHMn ans oueHKn chopMnMpoOBaHHOCTU KOMMNETEeHLNA:
[nsa oueHnBaHMA BbINONHEHWS 3a4aHni ucnonb3yetcsa 6annbHas Wwkana:
1) 3aKkpbiTble 3adaHus (TECTOBLIE, CPeAHNIN YPOBEHb CMOXHOCTU):
e 1 6ann — ykasaH BepHbI OTBET;
e 0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.
2) OTKpbITblEe 3a4aHUS (TECTOBLIE, NOBbILLIEHHbIN YPOBEHb CMOXHOCTH):
e 2 6anna — yka3aH BEpHbI/ OTBET;
e (0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIIE YaCTUYHO.
3) OTKpbITbIE 3a0aHUs (CUTYALIMOHHbIE 3a4a4K, CPeaHUI YPOBEHb CITIOXKHOCTU):
e 5 6annoB — 3agaHue BbINOSTHEHO BEPHO (MOMyYeH NpaBunbHbIA OTBET, 06OCHOBaH (aprymeHTu-
pOBaH) X0 BbINONHEHUS (MpK HEO6XO0AUMOCTN));
e 2 6anna — BbINOSIHEHME 3a0aHUSA COOEPXKUT HE3HAUUTENbHbIE OLNOKM, HO NPUBEAEH NMpPaBUSib-
HbI XO4, pacCyXAeHW, UNn Nony4yeH BEPHbIA OTBET, HO OTCYTCTBYeT 060CHOBaHMe Xoda ero Bbl-
NOSIHEHUA (eCnn OHO ObINIO HEOBXOAUMBIM), UM 3a4aHNE BbIMNOMHEHO HE MOJSIHOCTLIO, HO Mony4e-
Hbl MPOMEXYTOYHbIE (YacTU4YHble) pe3ynbTaTbl, OTpaxalowmne NpaBUNbHOCTb XOAa BbINOSHEHMS
3afaHuns, Unu, B cliydae ecnu 3agaHue COCTOMT U3 BbINONTHEHUSI HECKOMbKMX nopsagaHui, 50%
KOTOPbIX BbINOMHEHO BEPHO;
e 0 GannoB — 3agaHWe He BbINOMIHEHO UIN BLINOSIHEHO HEBEPHO (XOA BbINOSIHEHUST OLWIMGOYEH
NN coagepXxnT rpybbie owmnbKkK, 3HaYNTENBHO BNUSIOLLNE HA AaNbHENLLEE ero u3y4yeHune).




