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1. llesu u 3212494 AU CIUILIHHBI

Lenbro ocBOEHUs AUCHUILTUHBI «B0103a00pHbBIE COOPYKEHUSI C OCHOBAaMH THAPOJIOTUN U
TUAPOMETPUN ABIISIETCS 03HAKOMIICHHE CTYIEHTOB C OCHOBHBIMU ITOHATHIMU U METOLAMU
pacyeToB, NPUMEHSAEMBIX ITPU UCCIEA0BAHNUN BOAHBIX PECYPCOB, a TAKKE C TUIIAMHU U
KOHCTPYKUHUSAMH BOA03a00pHBIX ruapoTexHudeckux coopyxenuit (I'TC). OcHoBHbIMU
3ala4aM¥ U3y4eHUs TUCUUILIMHBI SBISIIOTCSA: — (POPMUPOBAHUE Y CTYACHTOB CUCTEMBI
TEeOpeTUYeCKUX 3HaHui B oOnactu rugponoruu ['TC; — akryanu3zanus cnocoOHOCTH
CTYAEHTOB UCITOJIb30BaTh TEOPETUUECKUE 3HAHUS ITPU BBIITOJIHEHUU ITPOEKTHBIX U
pacueTHBIX TUAPOJIOTUYECKUX pabOT B CTPOUTENILCTBE; — (OPMHUPOBAHUE Y CTYAECHTOB
IOHMMAaHUs 3HAYMMOCTH 3HAHUN U YMEHMI 110 JUCLUIUIMHE IPY BBIIIOJHEHNUH ITPOEKTHBIX
paboT; — CTUMYJIMPOBAaHUE CTYJIEHTOB K CAaMOCTOSTEIbHON AESATEIbHOCTH 10 OCBOEHUIO
JUCHMIUTUHBL U (POPMUPOBAHUIO HEOOXOUMBIX KOMIIETCHIINN

Kpartkoe conepxxanne TUCHUILTHHBI

Monyns 1. I'uaponorus kak Hayka. Llenu u 3agaun nHxeHepHou ruaponoruun.Temal.
[TonsiTue o BOAHBIX pecypcax, oomuit 006éM Boabl Tuapocdepsl. 1.1 KpyroBopoT BojibI B
npupone. YpaBHEHUs: BOAHOTO Oananca 1.2 YpaBHeHuUs BOJHOTO OajaHCca pedyHOTro
Oacceitna 1.3 YpaBHeHus BogHOTO Oananca juist 03€p 1 Bomoxpanuiuil Tema 2. Peunast
cuctema A) duzuko-reorpadudeckre XapakKTEPUCTUKU PEIHOTO OacceiiHa
(reorpaduyeckoe MoNOKEHUE; KIMMATHYECKUE YCIIOBHS; T€OJOTUUECKOE CTPOCHUE U
MOYBEHHBIN MOKPOB; penbed BogocOOpa; 0COOCHHOCTH PaCTUTETEILHOCTH); b)
Mopdosoruueckue xapakTepucTuku pedyHoro d6acceii-Ha (KB - koapduiueHT pazsutus
BOJIOpa3aenbHoM TuHUK; Kbacc - koadduurent pa3sutus 6acceitna; Kuss - koadduiment
U3BWIMCTOCTH pycia; rpaduk HapacTaHus MIIOMIAAN BoAocOOpa Mo JUIMHE PEKH; CPEIHUN
YKJIOH TTIOBEpXHOCTH Oacceiina); B) [lonsatue «peunas gonuna» Tema 3. Turbl nuTanus
pek (MOHATHUS «IOJIOBOABEY, «IIABO-II0K», «KMEKEHbY, «ruaporpad crokay) Tema 4.
VYpoBeHHBIN PEXUM peK 3UMHUM PEXUM PEK (3aMep3aHue, Je10CTaB, Jea0xon) Moaynb
2.I'maponorunueckue pacu€Tel. Tema 5. OCHOBHBIE XapaKTEPUCTUKH PEYHOTO CTOKA: 1)
00BEM cTOKa (TO0BOM CTOK), 2) MOAYJb CTOKA, 3) CJIOW CTOKA, 4) HOpMa CTOKa, 5)
BHYTPHUTOJOBOE paclpe/ieIEeHHE CTOKA, 6) MaKCUMaJIbHbIE PACXO/bl MOJIOBOJIUN U
MIABOJIKOB, 7) THApOTpad MOJIOBOAUIA U TTABOAKOB, 8) MAKCUMAIIbHBIC U MUHUMAJILHBIC
pacxobl 3a paccmarpuBaeMblil iepuon) Tema 6. DakTOphI, BIUSIONINE HA TOK:
KJIMMaTH4eCKUi (0CaaKu, UCTIapEHHUE, BETPA, BIAKHOCTb, TEMIIEpATypa), reo(pru3nyecKuii
(penbed, mouBa, reoJIOrM4eCKOe CTPOEHUE MECTHOCTH ), aHTPOTIOTEHHBIN (arpOTEXHHUKA,
JI€CO3aroTOBKHU, OCYIIEHHE O0JI0T, CO3aHNE BOJOXPaHWIIHILL, 3a00p BOABI -
MPUOPUTETHOCTH BIUSHUS, CYIIIHOCTh BIUSHUS, CXEMBbI, IPU-MEPHI U METO/Ibl YCTPaHEHUS
HETAaTUBHBIX BIUsHUM. Tema 7. MeTonsl ucciieoBaHUN U pacd€TOB CTOKA. MeTobl
MaTEMaTUYECKON CTaTUCTUKHU B TUAPOJIOTHUECKUX pacuérax. [lonstue o yacrore,
00€eCTIeYeHHOCTH M KPUBBIX pacipeeneHus: 00ecrnedeHHOCTH (COOTHOIIIEHUE KPUBBIX
MOBTOPSIEMOCTH M 00ecriedeHHOCTH) OCHOBHBIE TTOHATHUSI MAaTEMAaTUYECKOM CTaTUCTUKHU
MPUMEHHTENIBHO K PEIICHUIO 3a7a4 TUAPOJIOTHUECKOTO pacyéTa cToKa 1) KaneHaapHbIi
psi HAOMIOMCHMM, 2) CTATUCTUYECKUH pAll, 3) BEIOOpKA. 4) aMILTUTY/IA, 5) UHTEPBAJIBI
(rpamammu), aOCOMIOTHAS YaCTOTa, 7) OTHOCUTENbHAS YacTOTa, 8) TUCTOrpaMma
pacnpeneneHus, 9) MOBTOPsSEMOCTh (KpuBas OBTOpsieMocTH), 10) oOecriedeHHOCTh
(kpuBasi 00eCIIEYEHHOCTH WK pactpeseneHus BeposatHocTeil) Tema 8. OcHOBHbIE
CBOMCTBA M MapaMeTphl KPUBBIX pactpeseneHus (nmouarus: 1)mona, 2)Menuana, 3) UeHTp
pacripezenenus, 4) paauyc aCUMMETpUH, 5) cpeaHeapudmeTnyeckoe 3HaueHue, 6)



CpPEeIHEKBaIpaTHYECKOe OTKIIOHEHUE, 7)Kod(PdULIMeHT Bapualu, 8) KodphuineHt
acuMMeTpuu, 9) koapduiueHT ckomeHHoctTu. OnpeneneHue napaMmeTpoB TEOPETUYECKON
KpPUBOI 00€CTe4eHHOCTH (TOPSAA0K U CYITHOCTh pacy€ToB). Tema 9. Pacuér nmapameTpos
KPUBBIX PaclpeiesIeHUs] TUAPOIOTUYECKUX XapaKTepPUCTUK. OlleHKa TOUHOCTH.
[IpuMeHeHue KIIeTYaTKU BEPOITHOCTH B TUAPOJIOTHUECcKUX pacuérax. CylIHOCTh METOJOB
MOMEHTOB, HAaNOOJIBIIIETO PABIOTION00MS 1 rpadoaHATUTHIECKOTO MeTOA0B. CYIITHOCTh U
0COOEHHOCTH IPUMEHEHUSI OMHOMHHAJIBHOTO U TPEXIIapaMeTPUIECKOro ramma-
pacnpenenenus BepositHocteit. Tema 10. Pacuér romoBoro croka mpu OTCyTCTBUU JJAHHBIX
TUAPOMETPUUECKUX HaOmoneHnil. BHyTpurogoBoe pacnpenenenue croka. Pacuér
MaKCHUMaJIbHOTO 1 MUHUMAJIbHOTO CTOKa. PacuéTHble rusiporpadsl Moa0BOAUMN U
NaBOAKOB. BOI0X0351ICTBEHHBIE pACYETHI PETYINPOBAHUE PEYHOro cTo-Ka Tema 11. 3agaun
peryimpoBaHusi cToka (rofoBoe, (Ce30HHOE), MHOTOJIETHEE, HEJIEIbHOE CYyTOYHOE.
['uaporeorpaduyeckre XapakTepUCTUKU PEKU U PEYHOM CUCTEMBbI; TUIIBI PEUHBIX PYCEIl U
PYCIOBOTO MPOIIECCA; UCTOUYHUKH MUTAHUS PEK; CIIEIUATIbHOE PEryTUpOBaHNUE;
UCIIOJIb30BaHKE BOAHBIX pecypcoB. Tema 12. XapakTepHble ypOBHU U 00BEMBI
Bonoxpanwiuima (HITY (NPL), YMO (DZL), ®ITY (HWL), 06bEMbI TI0JI€3HBIN, TTOTHBIH,
MEPTBBIN 00BEM (DOpcUPOBKH, KOIDPHUITMEHT EMKOCTH BOAOXPAHUIIUIIA; TIPOIIECCHI, B
BEPXHEM M HIDKHEM Obe(ax MIOTHHBI, COMTPOBOXKIAIOIINE CO3/IaHUE BOAOXPAHUIIHUIII.
HcxonHble naHHbIe Ul pacy€TOB perynpoBaHus ctoka. Kpusbeie 00bEMOB U IIOIIAAEH
(Oarurpaduueckue kpusbie) [lorepu croka u3 Bomoxpanmnuina A) [lorepu croka Ha
ucrnapenue; metojibl 60pr0bI b) [loTepu cToka Ha GunkTpaIuio; MeTo bl 60pLOLI B)
[ToTtepu cToka Ha Jib1000Opa3zoBaHue: 3.3 3anieHre BOAOXPAHWINIIA U YCTAaHOBJIEHUE €ro
MEPTBOTO 00BEMA (cxema, GopMyIibl , MeTOIbl 00pbObI) 3.4 Bogox03s1CTBEHHBIE paCUEThI
10 UHTETPaAJIbHBIM KPUBBIM CTOKA U MoTpednenus. 3.5 Tabnuuno-1udpoBsie OanaHCOBBIC
pacuetbl. 3.6 OcoOeHHOCTH pacyéTa BOJOXPAHHUIIUI CE30HHOTO U MHOTOJIETHETO
peryaupoBanug. Moaynb 3. ['uapomerpusi. Tema 13. M3mepeHne ypoBHEN BOJIBI,
N3mepenne rmyOuH notoka OmnpezesieHne CKopocTel TeueHus Bojsl Tema 14.
Onpenenenue TpaeKTOPUI ABUKEHUS BOJIBI M HAITPABJIECHUS THIPOMETPUUYECKUX CTBOPOB
Omnpenenenue pacxoAoB BOAbI B BOAOEMAaxX U BOOTOKax Moayns 4. ['mapoTrexHuueckue
COOpY>KEeHHUS JJIsl BOJIOCHAOXEeHUs U BoJooTBeneHus. Tema 15. OcHOBHBIE 3a1aun
THJIPOTEXHUKH B MIPUIIOKEHUHU K BOJOX031CTBEHHBIM npodnemaM. Knaccuduxarms I'TC:
BOJIONIOATIOPHBIE, PETYIISIIIUOHHBIE U BOIOMIPOBOSIINE (0COOEHHOCTH PadOThI,
KOHCTPYKTUBHBIE OCOOEHHOCTH, MECTO IPUMEHEHHUS B HAPOJIHOM X03siicTBe) O01me
CBeJICHUsI U Kaccuukaius Bo103a00pHbIX coopykeHuid. Tema 16. YcinoBust npuMeHeHuUs
1 0COOEHHOCTH KCIUTyaTalluu O€CINIOTUHHBIX BO/103a00poB. Biuguue kosddunrenta
B0J103200pa Ha 3axBaT HAaHOCOB. CIIOCOOBI YMEHBIIICHUS 3a-XBaTa JOHHBIX HAHOCOB —
yYMEHbIIIEHUE YIJIa OTBO/IA, MTOCIOMHOE JIEICHHE MTOTOKA, UCTIOIb30BAaHUE TTOTIEPEUHON
MUPKYJISIUU U UX KOHCTPYKTUBHAs peann3anusi. OcOOeHHOCTH KOHCTPYUPOBAHUS U
Pacu€ToB TOJIOBHBIX COOPY>KEHHI OECIIIIOTUHHBIX BOJ103a00poB. Tema 17. Cxema
IUIOTUHHOT'O BOZ[03a00pHOTr0 rufjpoysia. OCHOBHBIE JIEMEHTHI U UX Ha3HAYCHHUE.
Crioco6b1 60pHOBI € 3aXBAaTOM JIOHHBIX HAHOCOB TIPH TNIOTUHHOM BO03a00pe: TTOCIONHOE
JIeJICHUE MTOTOKA, YMEHBIIEHUE yIJla OTBOJA, UC-TI0JIb30BAHUE MONEPEUHON [TUPKYIISALINH,
UCII0JIb30BaHNE BEPTUKAIbHOW UPKYISIIIUU [IPYU HaOETaHUU Ha BEPTUKAIBHYIO MpErpamy
pu 00TeKaHWU OBIYKOB, MPUMEHEHHUE KOCOHAMPABICHHBIX UPKYISIIITUOHHBIX IOPOTOB U
ap. YCI0BUS X TPUMEHEHUS U KOHCTPYKTUBHBIE CXEMBI BOZ03a00POB.
Temal8.OcobeHHOCTH BOJI03a00POB HA TOPHBIX pekax. JlIoHHO-penéryaTbie Bo03a00PHhl.
Cnoco0Obl yMeHbIIeHUS 3axBaTa HaHOCOB. KOMIIOHOBOYHBIE CXEMBI TOPHBIX BOA03a00PHBIX



Tuapoy3J10B. I[OCTOI/IHCTBa N HCAOCTATKU PA3JIMYHBIX CXCM BOI[038,60pHLIX COOpy}KeHI/Iﬁ 141
IIyTH ,ZIEUII)HCﬁHIGFO HNX YCOBCPHICHCTBOBAHUAI.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHA

JTUCHHUILIHHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

[1K-3 Crioco0eH BBIIOIHATE 00OOCHOBAHUE
MIPOCKTHBIX PEIICHUH M MPOCKTUPOBAHUE CHCTEM
BOJOCHA0XKEHHUS U BOJIOOTBEACHUS

3HaeT: 3HaeT HOPMATUBHYIO TOKYMEHTALUIO JUIS
MPOEKTHUPOBAHUS BO03a00PHBIX COOPYKEHUH
YMeeT: yMeeT OCYIIECTBIISITh pacyeT OCHOBHBIX
TEXHOJIOTHUYECKUX MapaMeTpOB padOThI
BOJI03a00PHBIX COOPYKEHHM

MeeT IpakTUYEeCKUN OIBIT: UMEET NPAKTUIECKUN
OTIBIT BBIOOpA MPOEKTHBIX pEeLIeHUH U 0QOopMIIeHUS
rpaduuecKoil YacTu MPOEKTHOM U paboueit
TOKYMEHTAIUH 110 BOJJ03a00PHBIM COOPYKEHUSIM

3. Mecro qpucuuniuubl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

BonocHaOxeHue 1 BOIOOTBECHHE,
BoxonpoBoHbIe ceTH,
[ 'napaBinrka HHKEHEPHBIX CUCTEM

CaHUTapHO-TEXHHUECKOE 000PYI0BaHHE 3IaHHM,
ABTOMATH3aIUsI CHCTEM BOJIOCHAOKEHHUSI U
BOJIOOTBE/ICHUS,

OcobenHocTr (HPOPMUPOBAHUS U OYUCTKU
MOBEPXHOCTHOTO CTOKA MPOMILIONIAOK,
‘TexHOoJIOrHs BO3BECHUS 3JaHUN U COOPYKEHUH,
O06oCHOBaHUE IPOCKTHBIX PEIICHUI B
BOJIOXO03SMCTBEHHOH €A TEILHOCTH,

OuncTKa CTOYHBIX BOJ,

KomruiekcHOe UCT0Ib30BaHNEe BOAHBIX PECYPCOB,
PexkoHCTpYKIIHSI cUcTeM BOJOCHAOKEHUS U
BOJIOOTBE/ICHUS,

O6paboTka 0caaKOB IPUPOIHBIX U CTOUYHBIX BOJI,
OuucTKa U KOHAUIMOHUPOBAHUE MPUPOJIHBIX BOJ,
MexaHuKa TpyHTOB,

PernonanbHasi BOOOXpaHHAs AESITEIbHOCTD,
[TpombIliIeHHOE BOJOCHAOKEHNE U BOJAOOTBEICHUE,
CeTH BOOOOTBEICHMUS,

Hacocbl, BEHTHIIATOPBI, KOMIIPECCOPHI,
DopMUpOBaHUE U OYUCTKA TOBEPXHOCTHOI'O CTOKA,
[Tpon3BoACTBEHHAS TPAKTHKA, UCTIOTHUTENIbCKAS
npakTHKa (6 cemecTp),

[Ipou3BoACTBEHHAS MTPAKTHKA, IPEATUTIIOMHAS
npakTHkKa (8 cemecTp)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JIAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIUILINH:

Jucrumimna

TpeboBanus

[ 'napaBivKa HHKEHEPHBIX CUCTEM

3HaeT: 3HaeT PyHAaMEHTAIbHBIC MTOJI0KEHUS
CUIPABIMKHU, HEOOXOIUMBIC JUIsl TOHUMAHUS




(GYHKIMOHUPOBaHHS WH)KEHEPHBIX CUCTEM YMEET:
YMEET ONPEAENIATh THAPABINYECKUE CONIPOTUBICHUS
Y IIOTEpU HAIopa MpH JABUKECHUM )KUIKOCTH MMeer
MIPAKTUYECKUM OIBIT: UMEET NMPAKTUYECKUAN OTIBIT
pacdeTa rHIpaBIM4eCKUX IapaMeTPOB UHKEHEPHBIX
CUCTEM

BoxonpoBoHbIE ceTH

3HaeT: 3HaeT HOPMATUBHYIO JOKYMEHTAIUIO JIJIS
MPOEKTUPOBAHUS HAPYKHBIX CEeTe BOJOCHAOKEHUS
1 coopykeHui, HopMaTuBHO-TEXHUUYECKYIO
TOKyMEHTAIUIO 110 CTPOUTENBCTBY, MOHTAXY U
HaJaJKe CeTeH BOMIOCHAOKEHHSI YMEET: yMEET
BBITIOJIHATH TUAPABINYECKUN pacueT
BOJONPOBOAHBIX ceTel IMeeT mpakTH4YeCKUI ObIT:
UMEET MPAKTUIECKUI OIBIT BRIOOPA MPOESKTHBIX
perieHui U opopMieHUS TpauIecKoi YacTh
MPOEKTHOH U paboueil JOKyMEHTAIUU M0 CETIM
BOJIOCHAOXKEHUSI U COOPYKEHUAM

BonocHabxeHue 1 BOTOOTBEACHHE

3HaeT: 3HaeT HOPMATUBHO-TEXHUUECKYTO
TOKYMEHTALUIO, PETYIUPYIOIIYIO I€ATEIbHOCTD B
00J1aCTH CTPOUTEITHCTBA U KUJIHUIIHO-
KOMMYHAJIBHOTO XO351CTBa YMEET: yMEeT
OTIpEIEIATh COCTAB U MOCIEI0BATEIHLHOCTh
BBITIOTHEHUS PabOT MO MPOEKTUPOBAHUIO
WHXCHEPHBIX CUCTEM BOJIOCHAOKEHHS 1
BOJOOTBEICHUS B COOTBETCTBUHU C TEXHUYCCKUM
3a1aHNEeM Ha mpoekTrpoBanue meer
MPaKTUYECKUH OIBIT: UMEET MPAKTUYECKUH OTIBIT
BBIMIOJTHEHUS I'paduuecKoi YacTH NMPOEKTHON
TOKyMEHTAllM BHYTPEHHUX U HAPY>KHBIX CUCTEM
BOJIOCHAOXKEHUS U BOJOOTBEICHUS

4. O0béM M BUABI YUeOHOH Pa0dOTHI

OO6mast TpyA0€eMKOCTh JUCHUIUIMHBI COCTaBISET 4 3.€., 144 4., 65,5 4. KOHTaKTHOM

paboThI
Pacnpenenenune
10 ceMecTpam
Bun yuebHol paboThI Beero B Jacax
Hacos Howmep cemectpa
5
OO61mast TpyI0€MKOCTh AUCIIUTLITTHBI 144 144
Ayoumopnvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTyeckue 3aHATUS, CEMUHAPHI U (MITU) IPYTHe BUBI ayITUTOPHBIX 37 32
sanstuid (113)
JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 68,5 68,5
C IPUMEHEHHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI 0
OCBOUTbH CaMOCTOSITENBHO pa3nensl ruaponoruu: Pasnenl. Kpyrosopor
BOJIBI B TIpHpoie; Bomusiii 6ananc; Boxueie pecypebl 3emin; OxpaHa BOIHBIX | 28,5 28.5
ecypcoB, ATMOc(EpHbIE 0CaIKH U UX paclpeiesieHUE M0 TePPUTOPUU




Vcnapenue. Paznen3. OOmue cBeieHUs 0 METOJaxX pedHOM
ruapomMeTpun;Vi3mMepenne ypoBHe# Bojbl;, M3mMepenue yOrH MOTOKa;
[TpuGops! A1 U3MEPEHUS CKOPOCTEH TeueHUs BO/IbI;MeToinka n3MepeHHst
CKOPOCTEMN TeueHUsl BOJIbI; OnpeiesIieHHe TPACKTOPUI JBUKEHUS BOJBI U
HaIpaBJIEHUS THAPOMETPUIECKUX CTBOPOB. CaMOCTOATENBHO OCBOUTH
TeMy:Peunas cuctema; OcOOCHHOCTH KHHEMATHKH peaHOTo notoka;dopmyna
st kKodddunmenta Ille3u peunoro notoka; [luranue u BOAHBIN PEXUM peK ;
[TonoBonbe u naBoaku; MakTopsl, BAUSIONIME HA CTOK BOBI No.
CaMOCTOSITEJIBHO OCBOUTh TeEMY paszena 3. Peunas rugpomeTpus u
['unponornueckue pacuersl I

BrinonHenne KypcoBoro npoexra 15 15

[TonroroBka k ceMuHapam M NPAKTUYECKUM 3aHATUAM 10 10

[lonroToBka K dK3aMeHY. 15 15
KoHCynbranyuy 1 NpoMe;KyToYHasl aTTeCTalus 11,5 11,5
Bu koHTpoOIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - sk3ameH, K11

5. ConeprkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHATHIA MO BUIaM B
pa;;(_:ma HaumeHnoBanue pa3aenoB AUCHUTUITHHBI Jacax
Bcero JI 113 JIP
1 ['uaponorus kak Hayka. Llenu v 3a1auu HHKEHEPHOU 3 4 4 0
TUIPOTIOTHH
2 |l'maoponoruyeckue pacuéTsl 28 14 14 0
3 |l'mapomerpus 8 4 4 0
4 |Bono3abopHBIE COOPYKEHUS 20 10 10 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe niM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKLuu[pas3aena
4acoB
Temal. [ToHsiTHE O BOTHBIX pecypcax, o0t 00bEM BOIIBI THAPOCHEPHI
1 1 1.1KpyroBopot Bozibl B Ipupoe. YpaBHEHUs BOJHOTO OanaHca 1.2 YpaBHeHus 1
BOJIHOTO OasaHca peyHoro Oacceitna 1.3 YpaBHeHus BoHOTO OanaHca i 03Ep U
BOJIOXPAHUJIHUII
Tema 2. Peunas cucrema A) ®@usnko-reorpapuueckue XapakKTepuCTUKN PEIHOTO
Oacceiina (reorpaduueckoe MoNOKEeHUE; KITUMAaTHIECKHUE YCIOBHS; T€OJIOTHIECKOE
CTpOCHHE U MIOYBEHHBIH MOKPOB; peibed Bo1ocOOpa; 0COOCHHOCTH
5 1 pacTuTenbHOCTH); b) Mopdonorudeckne xapakTepuCTHKN peuHoro 6acceit-Ha (KB 1
- K03 GUIMEHT pa3BUTHUS BOJIOpa3aenbHOM nHun; Kbacc - koaddunuent
paszBuTHs Oacceiina; Kuss - k03 hUIMeHT U3BMIIUCTOCTH pyciia; rpaduk
HapacTaHMs TUIOIAAN BOJocOOpa 1Mo JUTMHE PEKU; CPEAHUN YKIIOH TOBEPXHOCTH
Oacceitna); B) [lonstue «pevynas monuHay
3 1 Tema 3. Tunbsl nuTaHust pek (IOHATHUS IIOJIOBOJBEY, «ITABOAOK), KMEKEHbY, 1
«ruaporpad CToKa)
4 1 |Tema 4. YpoBEHHBII peXKUM PEK 1
Tema 5. OcHOBHBIE XapaKTEPUCTUKH PEYHOTO CTOKA: 1) 00bEM cTOKa (TOIOBO#M
CTOK), 2) MOJyJIb CTOKa, 3) CJION CTOKa, 4) HOpMa CTOKa, 5) BHYTPUTOJOBOE
1 2 |pacmpenelieHHe CTOKa, 6) MaKCHMAaJIbHBIC PACXO/IbI MIOJIOBOAMM M ITaBO-KOB, 7) 2
ruiporpad MmosIoBOIMI U MTABOIKOB, §) MaKCHMaTbHBIE 1 MHHUMABHBIC PACXO/IbI
3a paccMaTpUBaeMbIi IEPUOT)
2 2 |Tema 6. ®aKkTOPHI, BAUSIONINE HA CTOK: KIIMMAaTUYECKUH (OCAIKH, HICTIAapECHHE, 2




BETpa, BIAXXHOCTH, TEMIIEparypa), reo-puznyeckuii (pensed, noysa,
re0JIOTMYECKOE CTPOCHHE MECTHOCTH), aHTPOIIOT€HHBIH (arpoTeXHUKa,
716C03ar0TOBKH, OCYIIEHHE OOJIOT, CO3/1aHHe BOAOXPaHUINILL, 3200p BOJHI -
NPUOPHUTETHOCTH BIUSIHUS, CYITHOCTD BIUSHHSA, CXEMBI, TIPUMEPHI X METOJIBI
yCTpaHEHHUs] HETaTUBHBIX BIUSHUM

Tema 7. MeToapl UCCAEN0BAaHUN U PACYETOB CTOKA. MeTOoAbI MAaTEMaTU4ECKOM
CTAaTUCTUKH B TUAPOJOTHUYECKUX pacuéTax. [loHsTHE O yacTOTE, 00€CTICUEHHOCTH 1
KPUBBIX pacrpeneneHus: 00eCrieueHHOCTH (COOTHOIIEHHE KPUBBIX MMOBTOPSIEMOCTH
1 obecnieueHHOCTH) OCHOBHBIE TIOHATHS MAaTEeMAaTUYECKON CTaTUCTHUKA
MPUMEHUTEIBHO K PELICHUIO 3a1a4 THAPOJIOTMUECKOro pacuéra croka 1)
KaJICHJAapHBIN psii HAOMIONEHUH, 2) CTaTUCTUYECKUH pAfl, 3) BBIOOpKA.
4)amIuTyna, 5) HHTepBaibl (Tpajaluu), abco-TI0THASI YaCTOTa, 7) OTHOCHTEIbHAs
4acToTa, 8)ITUCTOrpaMMa pacrpeeneHus, 9) moBTopseMoCTh (KpuBas
noBTropsieMocTH), 10) oGecrieueHHOCTh (KprBasi 00€CIIEYeHHOCTH HITH
pacrpeziesieHus: BEpOsITHOCTEM)

Tema 8. OcHOBHBIE CBOICTBA M MTapaMeTPhl KPUBBIX pacmpe-IeieHus (TTIOHTHS:
1)mona, 2)Menuana, 3) EHTp pacnpene-ieHus, 4) paauyc aCuMMETPUH,
S)cpenneapudmernyeckoe 3HaYeHUE, 6) CpeTHEKBAAPATUIECKOE OTKIOHEHUE, 2
7)xo3¢b¢unueHT Bapuanuy, 8) kod3GPuuueHT acumMmMeTput, 9) KoapPuIueHT
ckoreHHocTH. OTpeneneHne mapaMeTpoB TEOPETUIECKON KpUBOH
00eCrieYeHHOCTH (TIOPSIJIOK U CYHTHOCTh Pacu€TOB).

Tema 9. Pacuér mapaMeTpoB KPHBBIX paclpeaeseHNs THAPOIOTHUECKUX
xapakTepucTuk. OrieHKa TOYHOCTH. [[pruMeHeHne KIeT4aTku BEPOSITHOCTH B
TUAPOIOTHYECKUX pacuéTax. CyIHOCTh METOJJOB MOMEHTOB, HAaHOOIBIIETO
MpaB1oNoA00Us U rpagoaHaIUTHIECKOro MeTo0B. CyIIHOCTh U 0COOCHHOCTH
NPUMEHEHHs ONHOMHMHAIBHOTO U TPEXIapaMeTpUIecKOro raMMa-pacipeaeaeHus
BeposiTHocTel. Tema 10. Pacuér ronoBoro croka npyu OTCyTCTBUH JJTAHHBIX
THAPOMETPHUYECKUX HaOMIoAeHU. BHyTpurogoBoe pacnpe-aenenue croka. Pacuér
MaKCHMaJIbHOTO 1 MHHUMAJIBHOTO CTOKa. PacuétHbie ruaporpadsl momoBoanit u
NaBoOJIKOB. BO/10X03s1iCTBEHHBIE pacYEThI PErYIMPOBAHUE PEYHOTO CTOKA

Tema 10. Pacy€T romoBoro croka npu OTCYTCTBUHU JJAHHBIX TUAPOMETPUUECKHUX
HaOtoneHui. BHyTpuronoBoe pacnpe-aeneHue croka. Pacuét MakcuMaabHOTO U
MUHUMAaJBHOTO cTOKa. PacuéTHble Tuaporpadbl moinoBoui 1 MaBOIKOB.
Bo10x03511ICTBEHHBIE paCYETHI PETYIIMPOBAHUE PEYHOIO CTO-Ka

Tema 11. 3agaun perynupoBaHus CToka (ToJoBoe€, (CE30HHOE), MHOTOJIETHEE,
HelenbHOe cyTouHOe. [ maporeorpadnyeckue XapaKTepUCTHKH PEKH U PEIHOM
CHCTEMBI; TUIIBI PEUHBIX PyCe U PYCIOBOIO MPOLEcca; HICTOYHUKH MUTAHUS PEK;
CrelMaIbHOE PETYIMPOBAHUE; HCITOIB30BaHNE BOIHBIX pecypcoB. Tema

12. XapakrepHbie ypoBHHU 1 00bEMBI Bonoxpanunuiia (HITY (NPL), YMO (DZL),
OITY (HWL), 00b€MbI MOI€3HBIH, TOTHBINA, MEPTBBIN 00BEM (HOPCUPOBKH,
K03((PUIIEHT EMKOCTH BOJOXPAHIIIUINA; TIPOLIECCHI, B BEPXHEM U HIKHEM Obedax
TUTOTHHBI, COMTPOBOXKIAIOIINE CO3/TaHIE BOJOXPAHIIIHI. ICXOMHBIE TaHHBIE JUTS
pacuy€ToB peryanpoBanus croka Kpuseie 00bEMOB 1 utomaaei (barurpapuueckue
kpuBbie) [lorepu croka u3 Bogoxpanmnuma A) [lotepu cToka Ha UciapeHue;
meTonbl 60pb0bl b) [ToTepu cToka Ha GuibTpanmio; Metoasl 6opsosl B) [Torepu
CTOKa Ha JibiooOpa3zoBanue: 3.3 3ansieHue BOJOXPAaHWIHINA U YCTAHOBJICHHUE €TO
MEPTBO-TO 00BEMa (cxema, GopMyIIBl , METONIBI 00pHOBI) 3.4B010X0351CTBEHHBIE
pacuéThl 10 UHTErPajJbHBIM KPUBBIM CTOKA U noTpednenus 3.5 TabnuuHo-
uQpoBbie OagaHcoBble pacueThl 3.6 OcOOEHHOCTH pacyéTa BOJOXPaHHIIHIILL
CE30HHOTO W MHOTOJIETHETO PETYIHPOBAHUS

Tema 13. M3mepenue ypoBHeil Boabl, M3mepenne ryoun noroka Onpenenenue
CKOPOCTEN T€YEHHUsI BOJIbI

Tema 14. OnpeneneHue TpaeKTOPUN JBHXKEHUS BOABI U HAPABJICHUS
TUAPOMETPUUECKUX CTBOPOB OrpesiesieHne pacXxo/10B BO/IbI B BOJIOEMAX U
BOJIOTOKaX




Tema 15. OcHOBHBIE 331a41 THAPOTEXHUKHU B PUIIOKEHNUU K BOJIOX03SIICTBEHHBIM
npobnemam. Knaccuduxarus I'TC: BomonoanopHele, peryasiinOHHbIE U
BOJIOTIPOBOISAIINE (OCOOEHHOCTH PabOThI, KOHCTPYKTHBHBIE OCOOEHHOCTH, MECTO
MPUMEHEHHUS B HAPOJTHOM X03s1ticTBe) OO0IHe CBEACHUS U KiaccuuKaius
BOJI03A00PHBIX COOPYIKEHHIA.

Tema 16. YcinoBust IpUMEHEHHSI U 0COOEHHOCTHU DKCIUTyaTaluy O€CTITIOTUHHBIX
BO/103a00poB. Bimstaue xoaddurimenta Bomozadbopa Ha 3axBaT HAHOCOB. CTIOCOOBI
YMEHBIIIEHHUS 3a-XBaTa JOHHBIX HAHOCOB — YMEHBIIIEHUE YIJIa OTBOJA, TOCIOHHOE
NIeJIEHUE TIOTOKA, UCIIOJIb30BAHUE MONEPEUHON HUPKYIISALNUN U UX KOHCTPYKTUBHAS
peamm3aiys. OCOOEHHOCTH KOHCTPYHPOBAHUS U PACUETOB TOJIOBHBIX COOPYKEHUN
O€CIUTOTHHHBIX BOI03200POB.

Tema 17. Cxema IIIOTUHHOTO BOZ03a00pHOTO0 ruipoy3ia. OCHOBHBIE AJIEMEHTHI U
ux HazHaueHHue. CrocoObl OOpHOBI ¢ 3aXBATOM JIOHHBIX HAHOCOB ITPH INIOTUHHOM
BO03a00pe: MOCIOWHOE JIeIeHHe TOTOKa, YMEHBIIICHUE yIiIa OTBOJA,
MCTIO0JIb30BaHKE MONEPEUHON LIUPKYIIALUH, UCTIOJIb30BaHHE BEPTUKAIBHOM
HUPKYJISALAY IPU HaOeraHUM Ha BEPTUKAJIBHYIO IIPETPaly MPU O0TEKaHUH OBIYKOB,
MpUMEHEHNE KOCOHAIPABICHHBIX [IUPKYIISIIMOHHBIX IIOPOTOB U Ap. YCIOBHS UX
[IPUMEHEHNS U KOHCTPYKTUBHBIE CXEMBI BOJI03a00POB.

Temal8. OcobeHHOCTH BO103a00POB HA TOPHBIX pekax. JJoHHO-peméTyarbie
B07103a00pbl. CIIOCOOBI YMEHBIIICHHUS 3aXBaTa HAHOCOB. KOMITOHOBOYHBIE CXEMBI
TOPHBIX BOI[O3a60prIX rHapOy3J10B. I[OCTOI/IHCTBa N HEAOCTATKU Pa3JINYHBIX CXCM
BOJ103a00PHBIX COOPYKEHHI U Iy TH JAIBHEHINET0 UX YCOBEPIICHCTBOBAHMSI.

5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HanmenoBanue unu KpaTKOC COACPIKAHUC MTPAKTUYCCKOIO 3aHATUA, CCMUHAapa

Koi1-
BO
4acoB

1.1 IlonsaTHe o BOIHBIX pecypcax, o0muii 00bEM Boabl Tuapocdeps! 1.2
KpyroBopoT Bojibl B TpUpoze. YpaBHEHHs BoJHOro Oananca 1.3 YpaBHeHUs
BOJIHOTO Oaanca peuHoro Oacceitna 1.4 YpaBHeHMs BOJHOTO OajaHca JUIsl MOpEH,
03€p ¥ BOAOXPAHMUIIULL

1.5 Atmocdepnsie ocanku 1.6 CHeXHBIN MOKPOB U TiepeHoc cHera 1.7 Ucmapenue

1.8 Peunas cuctema A) ®usuko-reorpaduueckre XapakKTepUCTUKU PEUHOTO
Oacceifna (reorpaduieckoe MOJ0KEHHE; KIMMATHUECKUE YCIIOBUS;
re0JIOTUIECKOE CTPOSHHE U TIOYBEHHBIN TIOKPOB; pelibed BogocOopa;
0COOEHHOCTHU pacTUTETENIbHOCTH); b) Mopdonornyeckue xapakTepuCTHKH
peunoro O6acceiina (KB - koaddunmenT pa3Butus BogopasaenpHoi tuaun; Kbace -
ko3¢ durment pa3putus 6acceitna; Kuss - k03¢ GUIHEHT U3BWINCTOCTH pyCIa;
rpad UK HapacTaHUs TUIOMIAIN BOAOCOOpa MO UTMHE PEKU; CPEIHUN YKIOH
[MOBEPXHOCTU OacceiiHa);

1.8 Peunas cucrema «peunas njonuHa» 1.9 Tunel nutanus pex (MOHIATHS
«TI0JIOBOJIBEY, (IIABOAOKY», KMEXKEHbY, «ruaporpad croka») 1.10 YpoBeHHbIit
peskum pek 1.11 3umHMl pexuM pek (3aMep3aHue, JIEA0CTaB, JIET0X0/)

2.1 OcHOBHBIE XapaKTePUCTUKU PEYHOTO CTOKa: 1) 00BEM cTOKa (TOOBOI CTOK),
2) MOIYJb CTOKA, 3) CII0M cTOKa, 4) HOpMa CTOKa, 5) BHYTPUTOI0BOE
pacmpesielieHrne CTOKa, 6) MaKCUMallbHbIE PacX0obl OJOBOAUN U TTABOAKOB, 7)
ruporpad 1moyoBouil ¥ MaBOJIKOB, §) MaKCUMaJIbHbIE U MUHUMAJIbHBIE PACXO/IbI
3a paccMaTpUBAEMBIN IEPHO/)

2.2 ®aKTopsl, BAMSAIONINE Ha CTOK: KIIMMaTHYECKHU (0Ca/lki, NCIIapeHHUE, BETpa,
BIIAKHOCTB, TEMIIEPATYpPa), reopu3ndeckuii (peabed, mousa, reoIornaecKoe
CTPOEHHE MECTHOCTH ), aHTPOTIOTEHHBIN (arpOTEeXHHKa, JIECO3arOTOBKH, OCYIIIEHUE
00J10T, CO31aHIe BOJJOXPaHMIIHIL, 3200p BOIBI - IPUOPUTETHOCTD BIIMSHUS,
CYIIHOCTH BIIMSIHUSI, CXeMbI, IPUMEPHI U METOIbI YCTPaHEHHs HETAaTUBHBIX




BIIMSTHUI

MeTozb! uccien0BaHui U pacu€ToB cToKa. 2.4 MeToibl MareMaTHyeCKOM
CTaTUCTUKHU B ruaponorndeckux pacuérax 2.4.1 Ilonarue o wacrore,
00eCTIeYeHHOCTH U KPUBBIX pacipezeneHust 00ecreueHHOCTH (COOTHOILIEHUE
KPUBBIX TOBTOPSIEMOCTHU U obecrieueHHOCTH) 2.4.2 OCHOBHBIE MOHATHUS
MaTEMAaTUYECKON CTATUCTUKH IPUMEHUTEIBHO K PEIICHUIO 3a/1a4
UIPOJIOTHYECKOro pacuéra cToka 1) KalleHIapHbIN psa HaOMoAeHUH, 2)
CTaTUCTUYECKUH psj, 3) BIOOpKa. 4) aMITUTY/a, 5) HHTEpBaJIbl (Tpajalim),
abCOIOTHAs 4acToTa, 7) OTHOCUTENbHAS YAaCTOTa, 8) TUCTOrpaMMa
pacnpezenenus, 9) moBTopseMOCTh (KpuBas moBropsgeMoctu), 10)
00eCIeYeHHOCTh (KprBas 00€CIIEYeHHOCTH WK PacIpeie]ICHHs] BEPOSITHOCTEN )

2.4.3 OcHOBHBIE CBOMCTBA U apaMeTpbl KPUBBIX pacripeeeHus! (TOHITHS:
I)Mmona, 2)Mennana, 3) HEHTp pacnpesaesieHus, 4) paanyc aCUMMETPHH, 5)
cpenHeapudmeTHUecKkoe 3HaUCHHE, 6) CpeaHEKBAIPATHIECKOE OTKIIOHEHHE,
7)x03¢duneHT Bapuayy, 8) KodQpPHUIUEHT acCuMMeTpuH, 9) K03 PUIEHT 2
ckomeHHOCTH. 2.4.4 Onpenenenne napaMeTpoB TEOPETUIECKON KPUBOM
00eCcre4eHHOCTH (TIOPSIOK U CYITHOCTh pacy€ToB). CyIIHOCTh METOJIOB
MOMEHTOB, HAMOOJIBIIETO TIPABAONOA00Us U rpad0aHATUTHIECKOTO METO/IOB.
CyuiHocTh 1 0COOEHHOCTH IPUMEHEHHUs OMHOMUHAIBHOTO U
TpEXTapaMeTPUIECKOTO TaMMa-PacTIpe/IeTICHNsT BEPOSITHOCTEH.

2.4.5. OneHka TOUHOCTH pacuéra napaMeTpoB KPUBBIX pacIpeesIeHUs
I'MIPOJIOTUYECKUX XapaKTepUCTUK. [I[puMeHeHne KiieT4aTKu BEpOATHOCTHU B
UJIPOJIOTHYECKUX pacuérax. 2.4.6. Pacuér ronoBoro cToka mpu OTCyTCTBUU
TTAHHBIX TUAPOMETPUYECKUX HaOmoaeHnil. BHyTpuronoBoe pacrnpesieieHmue cToka.
Pacuét MakcMMaJlbHOTO 1 MUHUMAJIBHOTO cTOKa. PacuéTHble runporpadsi
10JIOBOJINH 1 MTABOJIKOB.

Bo10X03511ICTBEHHBIE pacU€Thl PEryIMpoBaHue peyHoro ctoka 3.1 3agaun
pEeryaupoBaHus CTOKa (ToJ0BOE, (CE30HHOE), MHOTOJIETHEE, HEAECIBHOE CYyTOHYHOE.
['maporeorpaduueckue XapaKTepUCTUKUA PEKU M PEUHOM CUCTEMBI; TUITBI PEUHBIX
pycel ¥ pyciI0oBOIO MPOIECCa; UICTOUHUKH TUTAaHUS PEK; CIIELIUAIbHOE
pETyIupOBAaHUE; UCITOJIH30BAHUE BOIHBIX PECYPCOB. 3.2 XapakTepHbIE YPOBHU U
00bémbl Bogoxpanwuma (HITY (NPL), YMO (DZL), ®ITY (HWL), 06sEmbI
MOJIC3HBIH, TOTHBINA, MEPTBBIN 00bEM (POpCUPOBKH, KOIDHUIIMEHT EMKOCTH
BOJIOXPAHMJIUILA; TIPOLIECCHI, B BEPXHEM U HIKHEM Obedax
[JIOTUHBI,COMPOBOXKIAIONINE CO3/ITaHue BogoXpaHuwiunill. 3.3 McxonHble TaHHbIE
1151 pacu€ToB perynupoBanus ctoka 3.4 Kpusie 00bEMOB 1 TUTOIIAACH
(6arurpaduueckue kpuBsie) 3.5 [ToTepu croka u3 Bogoxpanmiuiia A) [lorepu
CTOKa Ha ucrnapenue; Mmetonsl 60ps0sl b) [ToTepu cToka Ha GUIBTpAIIO; METOABI
60pr0bI B) TloTepu cToka Ha mpa000pa3oBanue: 3.3 3amieHne BOJOXPAHIINIIA U
yCTaHOBJIICHHE €ro MEPTBOro 00bEMa (cxema, (HOpMyIIbl , METOBI OOPHOBI)

3.4 Bonoxo3siCTBEHHBIE PACUEThI 10 UHTETPATIHHBIM KPUBBIM CTOKA U
notpebnenus 3.5 Tabnuano-1udpoBsie OamaHCOBBIE pacdeThl 3.6 OCOOEHHOCTH
pacuéra BOJOXPaHUIIHII CE30HHOTO U MHOTOJIETHETO PETYTHPOBAHHUS

4.1 U3zmepenune ypoBHeit Boabl 4.2 M3mepeHne niyOuH MoToka

4.3 Onpenenenue ckopocter TedeHus Bobl 4.4 OnpeneneHue TpaeKTopui
NIBUKEHUS BOJIBI U HAIPABIICHUSI TUAPOMETPUYECKUX CTBOPOB 4.5 OnpeneneHue
[Pacxoi0B BOJIbI B BOOEMAaX U BOJIOTOKAX

5.1 OcHOBHBIE 33/1a4U TUAPOTEXHUKH B MIPUIIOKEHUH K BOJOX0351CTBEHHBIM
npobiemam. Kiaccuduxanus I'TC: BogonoAnopHsie, peryasioHHbIe 1
BOIONIPOBOIATINE (0COOCHHOCTH pabOThl, KOHCTPYKTHBHBIE 0COOCHHOCTH, MECTO
MPUMEHEHUS B HAPOJTHOM XO3SIICTBE)

5.2 IInotunsl. Knaccudukanus no Marepuany u3rotopneHnus. OCHOBHbIE
PIIEMEHTHI IJI0TUH. [IpoTHBOGMIBTPAIIIOHHBIE U APEHAXKHbIE YCTPONUCTRA.

5.4 BoznetictBue BogHoro notoka ma ['TC (MexaHudeckoe, pa3MbIBaoIIIee,
(GUIBTPAaIMOHHOE, XUMHUYECKOE)




4 4 5.5 BononpomyckHbsle OTBEPCTHS NIyXUX IJIOTUH. TUIBI OTBEPCTUML. beperoseie ’
B010cOpOCchl. BomocOpockl B Telie IIIOTHHBI, BOAOCIHBbI, BOJOBBIITYCKU
5.6 3arBopsl BogociuBHbIX 10THH. Kiaccudukanusa. Koncrpykuuu. [punnun
5 4  |pabortsl. IInockue, cerMeHTHbIE, BAIbLIEBbIE , KPIILIEBUIHbIE, TKAHEBHIE, 2
1yOMHHBIE 3aTBOPBL. BbIOOD THIA 3aTBOpA.
5.3. JlaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHast padoTa CTyIeHTa
Boinonnenne CPC
Criucok nureparypsl (¢ yKkazaHHEM Kozn-
ITonsug CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
[.B. JKene3uskos. ['uaponorus u
runpoMerpus.M.-Bricias mikona.-1981.
[maBa 1. OGmiast ruaponorus cymm 11 1.1.
Kpyrosopot Bozs! B mpupoae 1 1.2.
Bonueiii 6anadc c. -11-13 1.3. Bonusie
pecypcest 3emin 21-26 1.4. OxpaHa BOIHBIX
OCBOUTBH CAMOCTOSITEIIBHO Pa3elibl pecypcoB 26-37 1.5. ATmocdepHbie ocaiku
ruaposioruu: Pasnenl. KpyroBopot Bonbl B 1 Ux pacnpenenenue no treppuropun 30 1.6.
npupose; Bonueiit 6ananc; Boaubie Vcnapenue 37 2. O6miue cBeAeHHS O
pecypcesl 3emutn; OXpaHa BOAHBIX PECYPCOB, [METOAAX PEUHOM TuapoMeTpun ¢.91-92 2.2,
ATtMocdepHbIe 0CaTKU U UX pacnpeneneHue [M3mepenue ypoBHeit Boabl ¢.92-109
o Teppuropuu Mcnapenue. Paznen3. 3mepenue riyOun c.109-124; Meronuka
OO1u11e cBeIeHUs 0 METOaX PEYHOI U3MEPEHUs CKOpOCTeN TeueHus Boabl c. 124-
runpomerpun;zmepenne yposueit Boasl; (130 I'B. XKenesusxos. ['unponorus u
V3mepenue mnyouH noroka; [Ipubopst ans  [ruapomerpus.M.-Beicias mkona.-1981.
M3MEPEHUS CKOPOCTEN TEeUSHUS 1.7. Peunas cucrema c.40-52 1.8.
BOZIbI; MeTo/I1Ka H3MEPEHUs! CKOPOCTEH OCOOEHHOCTH KNHEMAaTUKU PEYHOTO OTOKA
TedeHus BoIbL,Onpenenenue Tpackropuii  [52-60 1] @opmymna mist koapuimeHra 5 28,5
IBUKEHUS BOJIbI M HAIIPABJICHUS [[Ie3u peunoro noroka 60-63 [luranue u
UIPOMETPUUECKUX CTBOPOB. BOJHBIN pesxuM pek 63-70 1.11. ITonoBoabe
CamMocTosATeIbHO OCBOUTH TeMy:Peunas 1 naBojku c. 70-75 1.12. @akropsl,
cucteMa; OcoOOEHHOCTH KHHEMATHKN BIIMAIOLINE HA CTOK BoAbl 75-78 1.14.
peuHoro notoka;®opmyna s OO0111e cBeieHUs O BOAHOM 3pO3UHU U CTOKE
ko3¢ durmenta [le3n peaHoro moToka; HaHOCOB 81-84 1.15. Obuue cBenexus o
[Tutanue u BoxHbIN pexuM pek ; [TomoBonse [negoBoM pexume pek 84-88 1.16. 06
1 aBoAKK; PaKTOPHl, BIMSIOIINE HA CTOK  [MCIIOJIb30BAHUU KOCMUYECKHX METO/IOB B
BOJIbI No. CaMOCTOSITEIbHO OCBOUTH TEMY ruaponoruu 88-91 I'masa 2. Peunas
pazznena 3. Peunas runpomerpus u runpometrpus 91 2.4. ITpubops! 11
['uaponoruyeckue pacueTs [ U3MEpEHUs ckopocTel TedeHus Bobl c.109-
124 2.7. O011re NpUHIUIIBI OTIPEACIICHUS
pacxonioB Boabl ¢.131-133 2.8. Onpenenenue
[PacXo10B BOJIbI 10 MECTHBIM CKOPOCTSIM U
r1yOuHam moTtoka 133 2.9.
ASPOruIpOMETPUUECKIE METOIBI
OIIpeJIeJIEHUs] PaCXO/10B BOJIBI B peKax
[lensickun, T. W. I'maponorus u
BrInonHeHne KypcoBoro npoeKra THIOTEXHHYECKHE COOPYkCHUA Yuch. 5 15

oCcoOMe K BBIITOTHEHUIO KypC. MPOEKTa
UI'TV, Kad. Box. X03-Bo ¥ IpOM. 3KOJIOTHS;




T. U. Ilensickumn, E. I1. Tlepmunos, B. C.
Cnepanckuii ; FOYpI'Y. - YensOuHck:
W3narensctBo UI'TY, 1997. - 22 c. ui., Ta0.

HOI[]"OTOBKa K CEMUHAapaM U IMPaKTHICCKUM
SAHATUAM

Kyp6a, M. I'. BonocnaGxxenue.
[IpoexTHpoBaHUE CUCTEM U COOPYKEHUI
[Texct] T. 1 Cuctemsl BoqocHaOKEHHUS,
B0/103a00PHBIEC COOPYKEHHUS y4eb. mocoone
17151 BY30B 1O CIIEIUAJIBHOCTH
"Bonocua0xeHre 1 BogooTBeacHue" : B 3 T.
M. I'. XKypba, JI. 1. Cokonos, XK. M.
['oBopoBa ; moz o611, pea. M. I. KypOsr. - 3-
e u31., oI 1 nepepad. - M.: M3aarenscTBo
AccolMaiuy CTpOUMTENbHBIX By30B, 2010. -
399 c. ni.
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[ToaroroBka K SK3aMeHy.

Kyp6a, M. I'. BonocHaGxenue.
[IpoexTrpoBaHUE CUCTEM U COOPYKEHUI
[Texct] T. 1 CucreMbl BogoCcHAOKEHHS,
B0/103a00pHBIE COOPYKEHUA yueb. mocodue
JUISL By30B I10 CIIELIMAJIBHOCTH
"BonocHaOkeHue U BOI0OOTBeAeHHE" : B 3 T.
M. I'. XKypba, JI. 1. Cokonos, XK. M.
['oBopoga ; moz o6m1. pea. M. I. KypOsr. - 3-
€ u31., oM. 1 nepepad. - M.: M3aarenbcTBo
AccollMaluy CTPOUTENbHBIX By30B, 2010. -
399 c. mi.
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6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,

NMPOMeKYTOYHOM aTTecTAllNH

KonTposnb kauecTBa 0CBOE€HUSI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cootBercTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYarOIUXCSl.

6.1. Kontposabubie meponpusitust (KM)

HazBauue
KOHTPOJIBHOTO
MEPONPUATHUSI

Ne | Ce-
KMmecTp

Bun
KOHTPOJISI

Makc.
Bec et [Mopsimox HauMCleHus: 6AIOB

Yuu-
THIBA-

eTCs B
[TA

CEMHUHAp,
[IPaKTUYECKUE
3aHATUA

Texymmi
KOHTpPOJIb

[IPOEKTHU-POBAHUS
3IaHUI, COOPY>KEHUH, HHKEHEPHBIX
CHCTEM U 000pyIOBaHHMA,

MECT
B 00JIacTH
MPOEKTU-POBAHUS

3IaHUI, COOPY>KEHUH, HHKEHEPHBIX
CHCTEM U 000pyIOBaHMA,

MCCT

5: 3HaHWe HOPMAaTUBHOH 0a3bl B 001aCTH
WH)KCHEPHBIX N3bICKaHWH, IPHHIUITOB

MIAHUPOBKU U 3aCTPONKU HACEIEHHBIX

4: HEMOJTHOE 3HAHWE HOPMATUBHOM 0a3bl

HMHXCHCPHBIX I/I3BICKaHI/II\/'I, IIPUHIIUIIOB

MIAHUPOBKU U 3aCTPONKU HACEIEHHBIX

OK3aMCH




3: cmaboe 3HaHNE HOPMATUBHOM 0a3bl B
001aCTH WHKEHEPHBIX U3BICKAHUIA,
MPUHIIUIIOB IPOEKTH-

[POBaHMS 3[IJaHUI, COOPYKEHHUI,
WHXEHEPHBIX CUCTEM U

000pyI0BaHNs, TUIAHUPOBKH U 3aCTPONKHU
HACEJICHHBIX MECT

2: OTCYTCTBHE CUCTEMHBIX 3HAHUU
HOpPMAaTHBHOM 0a3bl B 001acTi
WHXEHEPHBIX U3bICKaHUH,

MIPUHIIUIIOB IPOEKTU-POBAHUS 3/ITaHUM,
COOPYKEHU,

WH)XCHEPHBIX CHCTEM U 000pYyIOBaHUS,
MIAHUPOBKU U

3aCTPOMKH HACEJICHHBIX MECT

1: BBITTOJTHEHUE TEKYIIMX 3aJaHUM,
[OCEIIEHNE

CEMHUHAPOB U JISKIMI U HalMCcaHue
[IPOMEKYTOYHBIX TECTOB

HE HIDKE " yIOBJIETBOPUTEIHHO"

0: OTCYTCTBHUE BBITIOJHEHHBIX TEKYIIIUX
3aJIaHNM, HE

0TpabOTaHHBIC TIPOITYCKU CEMUHAPOB U
JIEKIUI U HannucaHue

[IPOMEKYTOYHBIX TECTOB Ha "
HEYJOBJIETBOPUTEIBHO"

Texymmii
KOHTPOJIb

Cemunap 2,
MPaKTUYECKUE
3a/laHus

5: IOrOTOBKY MpPE3EeHTAINMH,
BBITIOJTHEHHE

UJIPOJIOTHYECKUX U THIPOTEXHUYECKUX
pacueTos,

HaIlMCaHHWE TeCTa He HIKE "OTIIMYHO"

4: IOArOTOBKY IIPE3EHTALHH,
BBITIOJTHEHNE

I'MJIPOJIOTHYECKUX U THIPOTEXHUIECKUX
pacueTos,

HalMcaHue TecTa He HIke "Xopomio"

3: MOIrOTOBKY MpPE3EeHTAINMH,
BBITIOJTHEHHE

UJIPOJIOTHYECKUX U THIPOTEXHUYECKUX
pacueTos,

HaICaHHe TeCTa He HIKe
"yIOBIETBOPUTEIBHO"

2: HE MOJIHBbIE WM HECBOEBPEMEHHbBIE
[IOJTOTOBKY NPE3CHTALINMN, BBIIIOJIHEHUE
UJIPOJIOTHYECKUX U
MJIPOTEXHUYECKUX PAaCcYE€TOB, HAITMCAHUE
TecTa HE HIKE

"xoporo"

1: moAroTOBKY Npe3eHTanui,
BBITIOJTHEHHE

UJIPOJIOTHYECKUX U THIPOTEXHUYECKUX
pacueTos,

HalcaHue TecTa Ha
"HEYyI0BIETBOPUTEILHO"

0: HEe MOATOTOBKY IIPE3CHTALINI,

HCBBIITOJIHCHUC

OK3aMCH




TUIPOJIOTUYECKUX U THAPOTEXHUYECKUX
pacyeTos,
HalyucaHue TecTa Ha
"HEyIOBJIETBOPUTEIIHHO"
5 6amnoB (OTIMYHO): IPOEKT BBHIMTOTHEH
MOJHOCTBIO, XOPOILIO OOPMIICH
4 Gana (XopoIro): ecTh HEJIOUETHI B
CaMOM IPOEKTEe U 3aMEeYaHUs 1O
Kypcosas [IpoexTrpoBanue odopmIIeHHIO Kyp-
315 aGoTa/poeKT Bono3abopHoro | - | 5 |3 6amna (YIOBIETBOPUTENBHO): €CTh COBBIC
COOPYKEHHS OIMOKH B pacyeTax, U 3aMeUaHHs MPOCKTHI
1m0 0hOpPMIICHHUIO
2 6anna (HeymoBneTBOpUTEIBHO):
[POEKT HE BBIIOJIHEH MOJHOCTHIO, HE
odopmiieH
5: OTBET KOPPEKTHBIH, IO CYIIECTBY
BOIIPOCOB, C
pUMEpaMu
4: OTBET KOPPEKTHBIH, C HEJOUETaMU 110
TMpome- CYIIECTBY
41 5 KYTOYHAS JK3aMEH - 5 B?HPOCOB’ HPHMEPOB HEAOCTATORHO DK3aMeH
aTTeCTALHS 3: OTBET HE COBCEM KOPPEKTHBIMH, C
HEeJI0YeTaMHU IO CYIIECTBY BOIIPOCOB,
MPUMEPOB MaJIO WIIH
OTCYTCTBYIOT
2: OTBET HEKOPPEKTHBIH, IPUMEPHI
OTCYTCTBYIOT
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS
Bun
. Kpurepun
IPOMEKYTOYHOMH [Iponenypa npoBeaeHus
aTTeCTALIH OLIEHUBAHUS
CryneHT noiyyaeT OWiIeT ¢ AByMs BOIIPOCAMH U3 MEPEUHs,
NPEA0CTaBICHHOTO 3apaHee, TOTOBUT IUIaH oTBeTa B TeueHue 20-35
MUHYT (T€3UChI, OCHOBHBIE CXEMBI, TPaUKH) U OTBEUAET IO
Bompocy B popme cobecenoBanus. [IpenogaBarens 3aaaer
JOTIOJTHUTENBHBIE BOTIPOCHI JUISl yTOYHEHHS TITyOWHBI 3HAHHUH
ctyneHnTtoB. [lopsnok ouenuBanus 3nanuii: 5 (OTJIIMYHO) - cTynent
BEPHO M OAPOOHO OTBETHII HAa BOTIPOC K AK3aMEHY C MPUBEICHUEM
HEOOXOIMMBIX IPUMEPOB, CXEM U Tpa(HKOB; YBEPEHHO OTBETHII Ha
nomnonHuTenbHble Borpockl. 4 (XOPOILIO) - cryneHT BepHO U
1oApOoOHO OTBETHII Ha BOMPOC K 9K3aMEHY € IPUBEICHUEM
HEOOXOIMMBIX MPHUMEPOB, CXEM U TPa(HKOB; 3aTPYIHICTCS C B coorserctaun
JK3aMEH c mm. 2.5, 2.6
OTBETaMHM Ha JIOTIOJIHUTEIbHBIE BOIPOCHI. 3 onomKerist
(YAOBJIETBOPUTEJIbHO) - cTyneHT HEMOIHO OTBETUI Ha BOIPOC
K 9K3aMeHY, He TIPUBEJ HEOOX0IMMbIE IPUMEPBI, CXEeMbI U TpaUKH;
HE OTBETWJI Ha JIOTIOJIHUTEIILHBIE BOITPOCHL. 2
(HEYAOBJIETBOPUTEJIBHO) - 3arpyaHsercs ¢ OTBETOM Ha
BOIIPOC K IK3aMeHY, CPOPMYIHPOBAI TOJIHKO OJTHO-/1Ba
OTIpe/IeJIeHUs, He TIPUBENl HEOOXOUMBIE IPUMEPHI, CXEMBbI U
rpaduKy; HE OTBETHII Ha JIOTIOTHUTEIbHBIE BONPOCH. CTY/ICHT,
UMEIOIIUI OTIMYHBIE OLIEHKU KYPCOBOTO MPOEKTa, CEMHUHAPOB,
MIPAKTHYECKUX padOT U BBICOKYIO MOceIaeMocTs (He 6onee 1
ponycka 0e3 yBaKUTEeJIbHON MPUYKHBI), UMEET BOZMOXKHOCTh




| MOJTYYHTh IK3aMEH aBTOMAaTU4ECKH, 03 YCTHOTO Ompoca.

6.3. ITacnnopt oHIa OLIEHOYHBIX CPEACTB

No
Komnerenuu Pesynbrarsl 00yueHus KM
12314
MK-3 3HaeT: 3HAET HOPMATHBHYIO JIOKYMEHTALIHIO JUI IPOEKTHPOBAHHS BOJ103200PHBIX el
COOPYKEHUM
K3 'YMeeT: yMeeT OCYIIEeCTBISITh paCdeT OCHOBHBIX TEXHOJIOTHYECKHUX TTapaMETPOB el
paboTHI BOI032a00PHBIX COOPYKEHHIMA
VMeeT npakTUYeCKU OTBIT: UIMEET MPAKTHUECKHUI OMBIT BEIOOPA MPOEKTHBIX
[1K-3 perieHuit 1 opopmiieHus rpadUUecKor YaCTH MPOEKTHOU U paboueit nfokymeHTanuu|+++H
MO BO103a00PHBIM COOPYKEHUSIM
Tunosble KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecniedeHue TUCIUIITIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1. Bomnozabopuble coopyxeHust MeTos. yka3aHusi K Kypc. U TUTIIIOM.
npoektupoBanuto UI'TY, Kad. Boa. xo3-Bo u npom. skosnorust; T. W. Tlensickun, E.
I1. [Tepmunos, H. H. IlyctoBanos, B. C. Cnepanckuii; OYpI'Y. - UensOunck:
HznarensctBo UI'TY, 1997. - 18,[1] c.

2. XKyp06a, M. I. Bonocunatxxenue. [IpoexktupoBanue cucteMm u
coopyxenuit [Texct] T. 1 CucreMbl BojocHaOKeHUs, BOI03a00PHBIE COOPYKEHUS
y4e0. mocoOue JuTsi By30B IO crieruaibHOCTH "BogocHabkenue u BogooTBeaeHue" :
B 3 1. M. I. XXypb0a, JI. . Coxkonos, XK. M. T'oBopoga ; oz o6m1. pea. M. I. XKypOsr.
- 3-e u3a., gom. u nepepad. - M.: U3narenscTBO Acconmanuy CTPOUTEIBHBIX BYy30B,
2010. - 399 c. nu.

3.  Koncrantunos, H. M. I'mapasnuka. ['maponorus. I'magpomerpust Y. 2
Cneunanbable Bonpockl YueO. 1 By30B: B 2-x 4. H. M. Koncrantunos, H. A.
[Tetpos, JI. 1. Beicouknii; [Tox pea. H. M. Koncrantunosa. - M.: Beicias mikona,
1987. - 432 c. un.

4. Ilensickun, T. Y. Tuaponorus v ruipOTEXHUUECKUE COOPYKEHUS YueO.
noco6ue K BeImojaHeHuto Kypc. npoekta UI'TY, Kad. Boa. x03-Bo 1 mpoM. 3KOJIOTHS;
T. . Ilensackun, E. I1. [lepmunos, B. C. Cnepanckuii ; FOYpI'Y. - Uensbunck:
HznarensctBo UI'TY, 1997. - 22 c. un., Tabm.

0) OononHUmMeNbHASL IUMePamypa:

1. Kupuenko, 1. 1. I'maporexnnyeckue coopyxenus. [Ipoekrnposanne u
pacuer Yued. mocobue s THAPOTEXH. crell. By30B. - Kues: Buma mkona, 1987. -
253 c. nn.

2. Cwmupnos, I H. Tunponorust u ruijpoTEXHUUECKUE COOPYHKEHUS YUueO.
JU1sl By30B 110 criell."BogocHaokenue u kananuzanus'" [lox pen. I H. CmupHoBa. -
M.: Bricmas mkona, 1988. - 472 c. ui.

8) omedyecnme€erHHnble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouuecs 6 oubnuomexe:



He npenycMoTpenbt

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
1. KoHcnexr aexuun

U3 HUX.! y4yebHO-Memoouyeckoe obecneyerue camoCmosamenbHol pabomol CMyOeHma:
1. KoHcnekt nexuuiu

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

Her
[TepedyeHs KMCMOIBL3yEMOTO MPOTPAMMHOTO 00ECTICUCHHUS:

-Paint. NET(6eccpouno)

-Project Expert(6eccpouno)

3. -1C:IIpeanpustue 8. KoMrekT st 0Oy4eHHs B BBICIIMX U CPETHUX
y4.3aBeJIcHUIX(0eCCpOIHO)

4. -Microsoft Visual Studio (6eccpouno)

N —

[lepeueHn UCTONB3yeMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza mannsix polpred (0630p CMU)(6eccpouno)
2. -Texakcnept(31.12.2022)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne 1 CIUTIITUHbI

OcHoBHOE 000py/I0BaHUE, CTEH/IbI, MAKEThI, KOMIIbIOTEpHAs TEXHUKA,
Bun 3ansaTui Ne ayn.| mpemycTaHOBIEHHOE ITPOrpaMMHOE OOECIIEUeHUE, UCTIONb3YEMOE JIIst
pa3IMYHBIX BUAOB 3aHIATHN

MyJIbTUMEARA MpoekTop, 6a3pl gaHHbIX: [ TC YensOuHckoit o0macTu,03epa
Uensounckoit oomactu, [IC Bee kaptel Poccun, TMIC, Microsoft —
Windows (6eccpouno), Microsoft-Office (6eccpouno) SAS Planet

[Ipaktnueckne (331
3aHsTUS U ceMuHapbl|(JI.k.)

MyJabTEMEARA poekTop, 6a3pl gaHHbIX: [ TC YensOunckoit o0mactu,03epa
Uensounckoit oonactu, [UIC Bee kaptsl Poccun, TMIC, Microsoft —
Windows (6eccpouno), Microsoft-Office (6eccpouno) SAS Planet

331

Jlexuu (J1.x.)




