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COIEPXAHUE

[lepeueHb KOMIIETEHIIMI C YKa3aHHEM ATAIMOB UX (POPMUPOBAHHS
TexHonornueckast Kapra AUCLHUIIINHbBI
TunoBble KOHTPOJIBHBIE 3a/1aHUS U UHBIE MaTE€PHUAJIbI ISl OLEHKU IUIAHUPYEMBIX
pe3ynbpTaToB 00yUYeHUS

e brnok A. 3agaHus penpoayKTUBHOTO YPOBHS («3HATh)

e biok B. 3aianus peKOHCTPYKTUBHOTO YPOBHS («YMETH))

e biok C. 3aianus NpakTUKO-OPUEHTHPOBAHHOTO YPOBHS («BIAJETH))

e brok D. 3aganus 11 TpoMeXyTOYHON aTTecTanuu (dK3aMeH )
MeTtoauueckue MaTepuabl, ONPEIEISIIOIINE TPOLEAYPbl OLIEHUBAHUS
Meroauueckue ykazaHus JUIst 00y4JaroIuXcs IO BbIITOJHEHUIO KOHTPOJIBbHBIX 3aaHUI



1. MEPEYEHb KOMIETEHIIAN C YKASAHUEM 3TAIIOB UX ®OPMHUPOBAHUS

Buab! oneHOYHbBIX

IIK-2: Ciocoben
IPOBOAMTH HHKEHEPHBIE
U3BICKAHUSA U
IPOCKTHPOBATH OOBEKTHI
IpUpoI000yCTPOIiCTBA U
BOJIOITOJIB30BAHUS

* OCHOBHBIE THIPABIMYECKUE 3JIEMEHTHI
THIPOTEXHUUYECKUX COOPYKCHUI;

* BU/Ibl YCTAHOBUBIIETOCS JABMIKEHHUSI
JKHUJIKOCTU B OTKPBITBIX pycllax;

* YAEIbHYIO SHEPTUIO IOTOKA U
YAEIbHYIO SHEPTUIO CEUCHMUS;

* CIIOKOWHBIE U OypHBIE IOTOKH,
KPUTHYECKYIO TITyOUHY, KPUTUIECKHIA
YKIIOH;

* METOJBI pacuy€Ta KaHaJIOB IIPU
PaBHOMEPHOM M HEPAaBHOMEPHOM
JIBYDKEHUH;

* TU/IPaBINYECKU HAUBBITOHEHIIIHI
poQuIIb;

* popmyny u korpdunment lesu;

* TOITYCKaeMbI€ CKOPOCTH JIBHKCHUS
BOJIbI B KaHAJIaX;

* KJIACCH(PHKALINIO BOJOCIHBOB U
METOJIBI X THIPABIMYECKOTO pacuéTa,
* BUJIbl UCTEUEHUS U3-T10] IIINTA;

* BU/IbI THJPABIMUYECKOTO MPBIKKA;

* OCHOBBI TEOPUH JBUKEHUS TPYHTOBBIX
BOJI;

* 3aKOHBI TIO100US 1 KPUTEPUH
TUAPOJIUHAMHYECKOTO 1101001

dopmMupyemMrie IInanupyeMele pe3viabTaThl 00YUEHUS 10
PMHDPY py pesy. y cpencrs / mudp
KOMIIeTEHIMH JTUCIHHUIINHE
pasnena
3HATh:

biiok A - TecToBBIC
3aJaHusl, BOIPOCHI JJIs
(bpoHTaIBHOTO OMpoca
bnox D - TeopeTnueckue
BOIIPOCHI
PK3aMEHalMOHHBIX
OMIIETOB

IK-2

Ymers :

* ONpeNEeNsITh HOPMAJIbHYIO INTyOUHY B
KaHaJle [P 3aJaHHOM PacXOJ€, YKIOHE U
THUIIE TIOKPBITHS;

* pacCUMTHIBATH KAHAJIBI HA PABHOMEPHOE
Y HEPAaBHOMEPHOE JBUKEHUE BOJIBI;

* paccuuThIBaTh KPUBbIE CBOOOTHOM
IIOBEPXHOCTH B OTKPBITBIX PYClIax;

* OIIPEACIIATH IApaMEeTPhl BOJIH
IIepEMELICHUS;

* PacCUMTHIBATH JBUIKEHUE JOHHBIX U
B3BELIECHHBIX HAHOCOB;

* BBINOJIHATH THUAPABINYECKAN pacuET
BOJIOCJIMBOB PA3JIMYHBIX THIIOB;

* OIIPEIENIATh TUIl UCTEYCHUS] U3-T10]L

bnok B - pacuérHo-
rpaduyeckue 3agaHus,
MIPAaKTUYECKHUE 3a7a4n
biok D - npaktuyeckue
3aaHus
9K3aMEHALIMOHHBIX
OouneToB




Bujanl o1eHOYHBIX
dopmupyembie I[lnanupyembie pe3yabTaThbl 00y4eHHs 110
cpeacTs / mudgp
KOMIIETEHMH AUCHHUILIMHE
pasaeJia
LIUTA U BBITOJIHATH THAPABINYCCKUM
pacyér;
* pPacCUMTHIBATH COMpsikeHue ObeoB 3a
IJIOTUHAMU;
* BBIOMPATh HEOOXOAUMBIM TUIT TACUTENS
SHEPIUH MOTOKa;
* BBITIOJIHATH (DUIIBTPALIMOHHBIE PACUETHI;
Baapgers:
* METOJAMH PACYETA OCHOBHBIX CHII U
Harpy3ok, aercreyrouux Ha I'TC;
* METOJaMH pacuéra OETOHUPOBAHHBIX U
TPYHTOBBIX KaHAJIOB;
*HEYCTAaHOBUBILIEMCSI IBU)KEHUH BOJIBL;
* METOJIAMH pacyETa ABUKCHUS JOHHBIX U .
brnok C - kelic-3agaun,
B3BEILIEHHBIX HAHOCOB;
. N CUTYyallUOHHBIE 3aJaHuUs
* METOAMKON pacuéra COnmpsiKCHUS
bsiok D - xommiekcHbIe
MK-2 0bedoB;
3aIaHUS
* HaBBIKAMU OIPE/ECIICHUS TUIIOB
3K3aMEHAalMOHHBIX
BOJIOCIIMBOB U BBITTOJIHEHUS X
R OueToB
TUAPABINYECKOTO PACUETA;
* METOJaMH M0A00pa HEOOXOTUMBIX
TUIIOB TACUTEJIEH SHEPTUH TIOTOKA;
* METOAAMH TIPOBEICHUS
(bUTBTPAIIMOHHBIX PACUETOB;
* METOaMH (PU3UUECKOTO MOJICTUPOBAHUS
TUAPABINYECKUX MTPOLIECCOB
2. TEXHOJIOI'NMYECKAS KAPTA JUCHUIIJIMHBI
Ha3Banue moay.Jiei Bup I'padbux
e Dopma kouTpoas Munumym Makcumym pad
MU CHMILINHBI KOHTPOJIA KOHTPOJIfA
Mopnyas 1. Beenenue.
OCHOBHBIE
TUAPABINYECKUE [TocemaeMocThb
anemenTsl [ TC. Buasl u mexuuit (5 1)
PEXKUMBI IBHXKEHUS . |AKTUBHOCTb Ha
Texymui
JKUJKOCTH B OTKPBITBIX [IPAKTUYECKUX 6 10 1-4nenenu
KOHTPOJIb
pycnax. YaenbHas SHEprusi P BaHATHAX (5 9)
notoka. Pacuér kanainon Brimonuenue CPC
IIpU paBHOMEPHOM (5 9)
JBW)KEHUHW BOJIBI.
['uppasnnuecku




Ha3Banue moayJiei
TM CLIAILJIMH bI

Bun
KOHTPOJIA

DopmMa KOHTPOJIA

MuHUMYM

Maxkcumym

I'padux
KOHTPOJIA

HaWBBITOIHCU NI
npo¢uib. Jlomyckaemble

B Kanajax. OCHOBHBIE
THIIBI 33]1a4 MIPU pacuéTe

PEXUM ABHUKCHUSA BOAbL

CKOPOCTU ABHUIKCHUS BOIbI

KaHaJIOB Ha paBHOMepHHﬁ

Py6exublit
KOHTPOJIb

TectupoBanue

4 uenensa

Monyab 2. Pacuér
KaHaJoB IIpU
HEPaBHOMEPHOM
JIBI>KEHUU BOJIBI. DOPMBI
CBOOO/IHO MMOBEPXHOCTH
MIOTOKA B OTKPBITHIX
pyciax. Pacuér kpuBbIx
CcBOOO/THOM MMOBEPXHOCTH.
HeycranoBusiieecs
JIBI)KEHUE BOJIBI B
OTKPBITHIX pyciiax. Bussl
BOJIH IIEPEMEIICHHUS.
CxopocTh
pacnpoCTpaHEeHUs BOJIHBI.
JIBU>KEHHE HAHOCOB B
OTKPBITBHIX MMOTOKAX.
['mapaBnnueckas
KpPYITHOCTh HAHOCOB.
JIBH>KeHMe TOHHBIX U
B3BEILIEHHBIX HAHOCOB.
[Tpuémbl 3aUTHI
TUAPOCOOPYKEHUM OT
HaHocoB. Knaccudukarus
BOJIOCJINBOB.
I'mppaBnuueckuii pacuér
BOJIOCIIMBOB C TOHKOU
CTEHKOM, MPaKTUYECKOTO
npoQuIIs, C MUAPOKUM
noporom. [loarormnenne
BOJOCITMBOB. Branl
UCTEUEHUS U3-T10]
3arBopoB I'TC.
CBOOOIHOE U 3aTOIJICHHOE
UCTEYEHUE U3-TI0 IIUTa

Texymui
KOHTPOJIb

ITocemnaeMocThb
MIPaKTHYECKHUX
3aHATHI
AXTHUBHOCTB,
BeintosHenne CPC

10

15

4—
9uenenu




Ha3Banue moayJiei

Bun

DopmMa KOHTPOJIA

Munumym Makcumym

I'padux

pa3MbIB Ipu 0TOpOCe
cTpyu. Bunel racurenei
pHepruu. [ uapaBindeckuii
pacdét Bogo00itHOTO
KOJIOAIIA, BOJOOOMHOM
CTEHKH,
KOMOMHUPOBAaHHOT'O
BOJJOOOHHOTO KOJIOJIIA.
I'pynToBbIe Boibl. OCHOBBI
TEOPUHU JIBUKECHUS
TPYHTOBBIX BOJI.
OuIbTpalMOHHBIE
CBOICTBA I'PYHTOB.
JIMHENHBIN 3aKOH

peinosinenue CPC

MTACIUTINHBI KOHTPOJIA KOHTPOJIA
KonTponbHas
pabota Nel:
* Pacuér kananos
Ha PaBHOMEPHOE U
HEPABHOMEPHOE
PyGexHblii I[BI/I}KC.I'{I/IG BO,Z[Bi 6 15 9 Hexens
KOHTpOJIb | * Pacuér kpusoi
CBOOOIHOM
IIOBEPXHOCTH
* ['mapaBauyeckuii
pacuér BOAOCINBOB
Pa3IMYHbIX TUIIOB
Monyas 3. Buasl
TUIPaBINYECKOTO
npblkKa. COBEpILIEHHbIN U
HECOBEPIICHHBIN MPBIKOK.
I'mppaBianyeckuii NpBIKOK
IIPY HAJIMYUU TaCUTEIIEH
sHepruu. [lorepu sHeprun
B I'MJIPaBIMYECKOM
npsikke. ['uapasimmyeckue
Pacu€Thl CONPSKEHUS
onedoB. JloHHBIN 1
ITOBEPXHOCTHBIN PEXKUM
cornpsikeHust. ConpspkeHue
pu oTOpoce cBOOOAHOM [TocemaeMocTh
cTpyH. Pacu€r pa3MbIBOB B Texymusit npaKTI/IqechHx 1015
HIDKHEM Obede 3aHATUN 10 15
.. |KOHTpOIb HEZenu
BOJIOCOPOCOB. MecCTHBIH AKTHUBHOCTb,




Haspariie Mony-reit pHn DopmMa KOHTPOJIA ‘MI/IHI/IMyM Maxkcumym Tpacc
MTACIUTINHBI KOHTPOJIA KOHTPOJIA
¢unbTpanuu dapcu.
IIpuTOK K BEpTUKAIBHBIM
CKBa)KMHAM (KOJIOALIAM).
@uibTpanys U3 KaHaJIoB.
I'uppaBnnueckoe
MozenupoBaHue. OCHOBBI
MOJIEJTUPOBAHUS
UJIPABINYECKUX SIBICHUH.
3aKkoHbI TO100USI.
Kpurepun
TUIPOJMHAMHYECKOTO
nonoous
KontponbHas
pabora Ne2:
* Pacuér
COBEpPILIEHHOTO
TUIPaBINYECKOTO
IPbDKKA U
e — COIPSDKEHUS
obedoB 3a 6 10 16 Henens
KOHTPOJIb .
0eTOHHOM
TUIOTUHOMN
* Pacuér
IapaMeTpoB
TUAPABINYECKON
MOJIENH
COOPY>KEHUs
‘ Hroro 3a cemecTp ‘ ‘ 40 70 ‘
IIpomekyTouHbIi YCTHBIN OTBET 110 ‘ 20 ‘ 30 16-17
KOHTPOJIb (3K3aMEH) ounery HeJleIu
‘ CemMecTpOBBIil pEHTHHT ‘ ‘ 60 100 ‘

Ipumeuanus:

1. MuHUMaJIBHBII MOPOT AONYCKA K 3K3aMeHy - 60 0a110B

2. 3a xaxaoe NponyueHHoe 6e3 yBaKUTeNIbHOIN Mpu4KHbI 3aHsATHE cHUMaeTcs 0,5 Oara.
3. 3a akTuBHOE yyacTue B o0cyxaenuu - +0,5 6anna 3a 3aasTue (MakcumyMm +3 Gasura 3a

MOJTYJIB).

4. CrynenTsl, HaOpaBiue MeHee 60 6aIoB MO TEKYIIEMY U PYOSKHOMY KOHTPOJTIO,

HalpaBJISIOTCS Ha OTPabOTKY 3a/laHUM Mepes] JOMyCKOM K IK3aMEHY.
5. Wroroseiii peiiTuHr npuBoauTcs K mkaie 0—100 6aios.

3. TUTIOBBIE KOHTPOJIBHBIE 3AJTAHUA U UTHBIE MATEPHUAJIBI




baok A. 3aganusi penpoayKTUBHOIO YPOBHS («3HAThY»)
A.l. IlepeyeHb KOHTPOJIBLHBIX BONPOCOB (68 Bonmpocos)
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40.

OCHOBHbBIE THIPABINYECKUE FITEMEHThI THAPOTEXHUUECKUX COOPYKECHHI.

Buasl ycraHoBUBIIErOCs IBUKEHUS )KUJKOCTH B OTKPBITHIX pyciax.

VnenbHast SHEPTrUsi NOTOKA U yeJIbHASI SHEPT Ul CEUCHHUSI.

Crnokoiinbie u OypHbIe MOTOKK. KpuTnueckas riryOnHa, KpUTHUECKUH YKIIOH.

Pacuér xananoB pu paBHOMEPHOM JIBUKEHHUU BOJIBI.

['mapaBnryecKy HaUBBITOMHEHIIINN TPODHUITH.

®dopmyna u kodpdunuent Lles3n.

Jonyckaemble CKOPOCTH JIBH>KEHHSI BOJIbI B KaHaIaX.

OcHOBHBIE TUIIBI 3324 MPU pacu€Te KaHAJIOB Ha PAaBHOMEPHBIN PEXKUM JIBHXKCHHS BOJIBI.

. Pacuér xaHanoB 1ipy HEPAaBHOMEPHOM JIBUKEHHUH BOJBI.

. @opMbI cBOOOTHON TTOBEPXHOCTH IMTOTOKA B OTKPBITHIX MPU3MAaTHYECKUX pyciax.
. Pacuér kpuBBIX CBOOOIHOM MOBEPXHOCTH B OTKPBITHIX IPU3MATUUYECKUX pycliax.
. HeycranoBuBIeecs: 1BUKEHHE BOJBI B OTKPBITHIX pyciiaX. OCHOBHBIE OHATHS U

OIpeeICHUs.
Juddepenunanbable ypaBHEHHS OTHOMEPHOTO MeJIEHHOU3MEHSIOLIErocs
HEYCTAaHOBUBUIETOCS JBUKEHUS B OTKPBITBIX PyCIIaX.

Bunel Bons nepemenieHusi. CKOpoCTb pacpOCTPAHEHUSI BOJIHBI.

JIBMKE€HNE HAHOCOB B OTKPBITHIX ITIOTOKAX.

I'mapaBnryeckas KpyImHOCTb HAHOCOB.

JIBu>KEeHHE JOHHBIX U B3BELIEHHBIX HAHOCOB.

HekoTopeie puEMBI 3a1IUTHI TUAPOCOOPYKEHHUM OT HAHOCOB.
I'mpapaBnnueckuil npeokok Ha ['TC. Buabl rupaBandecKkoro nNpebKKa.
CoBeplIeHHBIN U HECOBEPLICHHBIN MPBLKOK.

I'mapaBnryecKuii MPLLKOK IIPU HAIIMYUY TACUTENIEH DHEPIUH.

IToTepu sHEpPrUM B THIPABIMYECKOM IIPBIKKE.

BonHucTeIi ruipaBIuecKuil IPbIKOK.

I'mapaBnuyeckuii MPbIKOK B HEITPU3MATUYECKHUX PyCiax.

Bonocnussel. Kiaccudukaniyst BOgoCIUBOB.

I'mapaBnrdeckuil pacy€T BOLOCIMBOB C TOHKON CTEHKOM.

Pacuét BoOCIMBOB MTPAKTUYECKOTO MPODUIISL.

Pac4€r BOLOCIMBOB C IUPOKUM ITOPOrOM.

ITonromnienue BOJOCIUBOB.

BonocauBbi-BogOMEDHI.

Bunpr ucredenus u3-nox 3arBopoB ['TC u criocoOs! ux pacuéra.
CB00OIHOE UCTEUEHHE U3-TTO] IIIUTA.

3aToIIEeHHOE UCTEYEHUE U3-TI0]] IIUTA.

Oco06ble BubI ucTedeHus1. CTaOMIM3aTopsl pacxosia BOIbI.
I'mapaBaMyecKuil U SHEPrOdKOHOMUYECKUH pacuéT BogoBonoB ['OC.
I'mapaBnrueckuii pacuér TyHHEIEH.

Onpenenenrne YJKOHOMUUECKHA HAaUBBITOJHEHMIIIETO CEUEHUS BOAOBO/IA.
['mapaBanueckuii pacu€r TypOMHHBIX TPyOONIpoBOoA0B NMPpUILIOTHHHBIX ["OC.
['mapaBnnyeckue pacuéThl CTPOUTENBHBIX BOLOCOPOCOB. be3HanopHblil cTpouTenbHBIN
BOZI0COPOC C HE3aTOIUIEHHBIM BXOJHBIM OTBEPCTHEM.



41.

4.
43.
44.

45.
46.
47.
48.
49.
50.
51.
52.

53

CrpoutenbHbIi BOZOCOPOC € 3aTOINIEHHBIM BXOAHBIM M HE3aTOINIEHHBIM BBIXOJTHBIM
OTBEPCTHEM.

CrpouTenbHbIi BOTOCOPOC € THAPABINYECKUM MIPBIKKOM B TYHHEIIE.
HanopHhslii cTpouTenbHbIi BogocOpoc.

['uapaBardeckuii pacuéT IKCIUTyaTalMOHHBIX BOIOCOPOCOB. OCHOBHBIC BUIBI
AKCIUTyaTallMOHHBIX BOAOCOPOCOB.

Pacuét BxonHbIX OTBEpCTUI. PacuéT BOIOIIPOBOISAIIETO TPAKTA.

Pacuér maxTtHoro Bogocopoca.

['mapaBaryeckuii pacuéT OTKPHITHIX OEperoBbIX BOJOCOPOCOB.

Pacuér BXOmHOrO OrosioBKa.

Pacuét ycroitunBocTr OypHOTO OTOKA Ha BOJOCKATE OBICTPOTOKA.

Pacuér pa3mbiBOB B HUXKHEM Obede BOIOCOPOCOB.

I'mapaBnuueckue pacuéTel conpsKeHUs: ObeoB.

JIOHHBIN peXUM CONpsHKEHUS. | [0BEpXHOCTHBIN PEXUM COMPSIKEHUS.

. Compspkenue npu oTopoce cBOOOIHOI CTpyH.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

MecTHBIH pa3MbIB IPH 0TOpOCE CTPYH.

Bupael racureneii suepruu.

['mapaBnnueckuii pacuér BoJOOOMHOIO KOIoALa.
['mapaBnuueckuil pacuér BoJOOOMHON CTEHKH.
Pacuér koMOMHUPOBaHHOTO BOJIOOOITHOTO KOJIOALA.
CrneunanbHble TUIBI TACUTENEH.

OCHOBBI TEOPUH IBUIKEHUS TPYHTOBBIX BOJ.
OuIbTPaLlMOHHBIE CBOWCTBA I'PYHTOB.

JlunelHbli 3aKkoH GuiasTpanuu apcu.

[TpuTOK K BEpTUKAJIBHBIM CKBaKUHAM (KOJIOJIAM).
@ubTpanys U3 KaHaJjloB.

OCHOBBI MOJIENIMPOBAHUS THIPABINYECKUX SIBICHUM.
3aKoHbI 000U

Kputepun ruipoguHaMuyeckoro nogo0us.
I'mapaBnyka M OXpaHa OKPYKAOIIEH CPEbI.

A.2. TecToBble 3a1anus (BbIOOPKA)

1.

Kputnueckas riyorHa B OTKPBITOM pyciie — 3TO ITIyOMHA, IPH KOTOPOA:
a) yAenbHas YHepIrus CeUeHHUsi MUHUMaJIbHa

0) ynenbHasi HEpPrusi CeYeHUss MaKCUMalbHa

B) CKOPOCTB TIOTOKA PaBHA CKOPOCTH PACIPOCTPAHEHUS BOIHBI
T') BApUAHTHI 4 U B BEPHBI

I'mapaBnrdeckuii MPbIKOK BO3ZHUKAET MPHU MTEPEXOJIE MOTOKA:
a) U3 CIIOKOMHOTO B OypHBIN

0) 13 OypHOTO B CIIOKOMHBII

B) U3 PaBHOMEPHOTO B HEPAaBHOMEPHBII

Kosdpdunuenr Ile3u onpenensercs no popmyne:
a)C=(1/n)-R/*

6) C =(8g/))

B) 00a BapuaHTa BEpHBI

[Ipu moaTorieHnn BogpocanBa KOAPGUIIUMEHT pacxoa:

a) YBEIIMYNBACTCS



0) ymMeHbIaeTcs
B) HE U3MECHSIETCS

baok B. 3ajaHusi peKOHCTPYKTUBHOIO YPOBHS (<yMeTb))
B.1. PacuétHo-rpadpuueckue 3aganusi
3aoanue B.1.1. Onpedenenue HopmManbHOUL 2YOUHBL 8 KaAHALE
YeaoBue: onpeaeauTh HOPMAJIBHYIO NIYOUHY B TpanenenJalbHOM KaHasle Ipu pacxoe Boabl Q
=15 M*/c, ykione aua i = 0,0015, mupune o qay B = 4,0 M, KO3QPHUITUSHTE 3aTI0)KEHUS OTKOCOB
T = 1,5. Kanan o6munosan 6etonom (1 = 0,014).
MeTonuka pemeHus:
1. 3amucarh ypaBHEHHE PAaBHOMEPHOTO JIBMKEHUS Bozbl (popmyna [lle3n):
O=w-C-V(R-i
2. BsIpa3uTh MIOLIA1b )KUBOTO CEUEHUS U THIIPABINYCCKUN paguyc depe3 IyOuHY BOJIbI:
w=(6+mH)  -H
x=6+2:HN( +m?)
R=w/y
3. IIpumenuts popmymy [1aBroBckoro mist kodddunmenta Hlesn:
C=(1/n) R, 20ey=25Vn—0,13 - 0,75NAR — n)\n
4. Pemmuthb ypaBHEHHE METOAOM MMOAOOpa WK rpaduuecKuM CriocoOoM.
5. TIpoBepuTh AOMYCTUMOCTH CKOPOCTHU ABUKECHHUS BOJIbI (CPABHUTH C HEPA3MBIBAIOLICH U
HE3aUJISIONIEH CKOPOCTSAMHU).
3aoanue B.1.2. Pacuém Kpugoii c60000HOU NOBEpXHOCMU
YcaoBue: TOCTPOUTH KPUBYIO CBOOOIHOM MTOBEPXHOCTH B IPU3MATHIECKOM KaHae
IPSIMOYTOJILHOTO ceueHus mupuHoi B = 5,0 M. Pacxon Boxel Q = 20 M*/c. YKIIOH JHa KaHana: B
BepXHeM yuacTke - oOparHbiil (—0,001), B HuxKHEM ydacTke — nojoxutenbHblit (0,002).
I'myOuna Bobl B HUKHEM Obede - 3,0 M. J[muHa xaxxoro ydactka - 500 m.
Meroauka pelieHus:
1. OmnpenenuTs HOpMaJIbHbIE TNTYOUHBI IS K&XKIOT0 ydacTKa KaHaJja.
2. OmpenenuTh KpUTHUECKYIO IITyOMHY B KaHaJe.
3. YcraHOBUTH THII KPUBOM CBOOOIHOM MOBEPXHOCTH Ha KAXKJAOM YYacTKe.
4. PaccuuTarh KpuBYyt0 cBOOOIHOM noBepxHocTH MeTogoM .M. Arpockuna niu b.b.
baxmerbeBa.
5. TlocTpouTh KpuBYIO CBOOOAHON MOBEPXHOCTH B MacIlTaoe.
3aoanue B.1.3. ['uopasnuueckuii pacuém 8000Cau8a NPaKmuiecko2o npopus
YcaoBue: paccYuTaTh MPOITYCKHYIO CIIOCOOHOCTH BOAOCIIMBA IPAKTUIECKOTO TIPOQHIIS
KPUBOJIMHEHHOT0 ouepTaHus npu Harnope Ha rpedne H = 3,5 m. lllupuna BogocimBa o rpedHo
B = 40 M. KonnyecTBo npoMexxyTouHbIX ObIukoB 10 = 3 (mumpuHa Obruka BO = 2,0 M). beruku
uMeIoT o0Tekaemyto popmy (korddurment cxarus €6 = 0,95). [Tonronnenue BogocauBa
OTCYTCTBYET.
MeTonuka pemeHus:
1. OnpenenuTh CyMMapHYIO IIUPUHY OTBEPCTHS BOJOCIIMBA!
6cym =6 —no - 60
2. Paccuntarp ko3 purmeHT 6OKOBOTO CHKATHUS:
e=1-01-n6-(1-¢b) 60/86
3. TIpunare koapduuueHT pacxona Uit mpakTuyeckoro npodmia m = 0,49



4. Omnpenenuth MPONMYCKHYIO CTOCOOHOCTH BOAOCIINBA:
O=m-¢-6cym - \/(Zg) - H3/”
3aoanue B.1.4. Pacuém ucmeuenus uz-noo 3ameopa
YeoBue: onpeaeuTh pacxos BOIbl, BHITEKAIOUIEH U3-110/ IIJI0OCKOT0 3aTBOPA P HAIIOPE NEPE]
3arBopoM H = 5,0 M, BeicoTe oTBepeTus a = 1,2 M, mmpuHe orBeperusd B = 8,0 M. 3arBop
yYCTaHOBJIEH Ha 'pe0He BOAOCINBA NpakTudeckoro npoduis. [lonronneHue oTcyTcTByeT.
MeTonuka pemeHms:
1. Omnpenenuts k03P bULIUEHT cxKaTs cTpyu € = 0,611 + 0,085/(1 + H/a)
2. Ilpunsate koaddunuent ckopoctu ¢ = 0,97
3. Paccuurars ko3 unment pacxona:
uw=e 9
4. Onpenenutb pacxo BOJbIL:
Q=u-¢-a-\(2gH)
3adanue B.1.5. Pacuém cosepuieHH020 2u0pagiuiecko2o npbiicKa
YesoBue: onpeaenuTh COnpsKEHHBIE TTYOUHBI TUAPABINYECKOTO MPBDKKA B IPSIMOYTOJIBHOM
pycie mupunoit B = 6,0 M ipu pacxoze Boabl Q = 30 m*/c. [mybuna noroka nepex npsixkkoM Hi
=0,8 m.
MeTonunka peuieHus:
1. OnpenenuTs yACIbHBIA PACXO/I;
0=0/¢
2. PaccuuTarh BTOpPYIO CONpPsDKEHHYIO TIIyOUHY 1o dhopmyie benamxke:
H:=05"H -[N(1+8 ®pi?)—1]
rne Opr=xa/(Hi - \/(I[ - Hi)) — uncno ®@pyna nepen nprHKKOM
3. OnpenenuTs NIUHY IPbDKKA:
tnp = 6,9 - (H:— Hi1)
4. PaccuuTarh MOTEPU PHEPTHH B MPBDKKE:
A9 = (Hz —H1)3/(4 - Hi 'Hz)
3aoanue B.1.6. Pacuém npumoka k cxeaxicume
Yeaosue: OnpenenuTs 1e0UT apTe3UaHCKON CKBaKUHBI paanycoM I = 0,15 M, BCKphIBaro1en
BOJIOHOCHBIM ropu3oHT MomHocTei0 H = 20 M. Pannyc BnusiHus ckBaxuns! I = 250 m.
Kosddunuent punsrparmu BogoHocHoro miacrta k = 0,002 m/c. Hanop Hanx kposneit
BOZIOHOCHOTO ropu3oHTa Ho = 30 M. JIeOUT CKBa)KMHBI C MOHMKEHUEM YPOBHS BOJIbI B HEll Ha
BenmuuuHy AH =5 M.
Meroauka pelieHus:
1. TIpumenuts hopmyny Jlromon st apTe3naHCKON CKBaKUHBI:
O=2r-xk-H-AH/In(T/2)
2. TloncraBUTh UCXOIHBIC JAHHBIC U PACCUUTATH JICOUT.

Baoxk C. 3aganusi NPaKTHKO-OPHEHTHPOBAHHOIO YPOBHS («BJIAJETh»)

C.1. Keiic-3agauu

Keiic Nel. Ilpoexmuposanue éooocopoca niomunvt ([1K-2)

Cutyauus: TpeOyeTcsi ClIpOEKTUPOBATh HKCILTYaTallMOHHBIM BOJOCOPOC /17151 OETOHHOM MJIOTHHBI
BbIcoTOM 25 M. Pacxox maBoaka 1%-noit o6ecnieuennoct 0% = 450 m*/c. lllupruna nonuHs B
cTBOpe mIoTHHBI 120 M. ['eonornyeckue ycaoBus - CKaJbHBIA IPYHT (TIecuaHuk). OTMeTKa
rpeonst otuHbl: 520,0 M BC. OTMeTtka nHa HkHero 6beda: 495,0 m BC.

3aganue:



1. O6ocHoBarh BEIOOp THIIA BomocOpoca (OeperoBoii 6e3HaNOPHBIN C BOJIOCIUBOM
MPAKTHYECKOTO TTPOdHIIs).

2. BbINOIHUTE TUAPABIMYECKUI pacy€T BOJOCIHBA U ONPEACIUTh HEOOXOAUMYIO ITHPUHY

OTBEPCTHSI.

Paccuutars mapameTpsl racuTeNs SHEPruM (BOJOOOHHBIN KOJIOIEL).

Onpenenuts IIyOUHY U IJTMHY BOJOOOMHOTO KOJOALA.

wokhw

Pa3paborarh cxeMy KOMIOHOBKH BOAOCOpOCa B IUIaHE U IIPOIOJIBHOM pa3pese.

6. CocTaBUTb BEJOMOCTh 00BEMOB OCHOBHBIX PabOT.
Ketic Ne2. Pacuém punompayuu noo ¢aromoéemom coopyoicenus (I1K-2)
Cutyauus: noa ¢GaordeToM BOAOCIMBHON YacTH IUIOTUHBI HAOMIOAaeTCsl (PHIIBTPALIHSL.
Heo6xomuMo BBITTOTHUTE (PHIIBTPALIMOHHBINA PACUET JJIsl OMIPEICIICHHS Pacxo/ia
(GUIBTPAIOHHBIX BOJI M IOCTPOCHUS ICTIPECCUOHHOM KpuBoii. Bricora dumordéera H = 15 M,
mmHa Qirotdera { = 40 m. [lmybuna Boasr iepen coopykenneM Hi = 12 M, 3a coopykenuem Ha
=3 m. Koapurment dpunprpanmm ocaoanus k = 0,0001 m/c.
3aganue:

1. TlocTpouTh AeNpPecCHOHHYIO KPUBYIO METOIOM KO3 PHUIIMEHTa (PUIBTPAIMOHHOTO

COTPOTUBIICHUSI.

2. Ompenenuts pacxo GUIBTPAIIMOHHBIX BOJ HA | ITOT. M COOpYKEHHUS.
Paccuutars rpanueHTsl GUIBTPAMU M IPOBEPUTH MX HA JOMYCTUMOCTb.
4. Pa3paboTarh peKOMEHIAIUH 10 YCTPOUCTBY APEHAXKA JUIsl CHUYKEHUS (QHIIBTPAIIMOHHOTO
JTaBIICHHSL.

(O8]

5. CoctaBuTh cXxeMy QHIBTPALMOHHOIO TOTOKA C YKa3aHUEM IIbE30METPUUYECKIX HAIlOPOB.
Keitic Ne3. Mooenuposanue cudpasnuueckozo pexcuma gooocopoca (I1K-2)
Cutyanusi: Tpebyercs ucciae0BaTh FHIPaBINYECKUNA peXUM paboThl BojlocOpoca Ha
¢uznueckoii Mmogenu. Harypa — GeperoBoit BogocOpoc ¢ BOJOCIMBOM MPAKTHUECKOTO MPOdUIIs.
Tupuna BomocnuBa 1o rpedHo B, = 60 M. MakcuManbHblii Hanop Ha rpe6He H, = 4,5 M. Pacxon
BOJIbI B HAaType MpU MakcUMalIbHOM Harope Q, = 650 m*/c.
3ananmne:

1. Ompenenuth MacmTad MOJACITUPOBAHUS 110 JTUHEHHBIM pazmepaM (Ay).
Paccuurars nuHeliHbIE pa3Mepbl MOAENIH (ILIMPUHA BOJIOCINBA By, HAloOp Ha rpedue Hy,).
Onpenenutsd pacxos Bosibl B MoAenH (Qn).
Paccunrars Bpems MozienupoBaHus (epruos naBojka B Harype Ty = 7 CyTOK).
Onpenenuts CKOPOCTh NOTOKA B HATYPE U MOZEIIH.

AN

CocTtaBuTh nporpammy MpoBEAEHUSI MOJIETbHBIX UCCIEI0BAHUN C YKa3aHUEM
HU3MEPSIEMBIX TTapaMeETPOB.

baok D. 3aganus 11 npoMe:KyTOYHOM arTecTaunu (3K3aMeH)
CTpykTypa 3K3aMeHAlMOHHOI0 OujeTa:
e Bompoc 1 - Teoperudeckuii (mpoBepka ypoBHS «3HATH)
e Bompoc 2 - mpakTudeckuii pacuét (mpoBepKa YpOBHS KYMETH)
e Bompoc 3 - cutyanmonHas 3a1a4a/ananmn3 (IpoBepKa YPOBHS «BIIAJIETH)
IIpumep 3x3amenannonHoro 6miaera Nel
Bomnpoc 1 («3HaTb»): OCHOBHBIE THIPABINYECKUE FIEMEHTHI THAPOTEXHUUECKUX COOPYKEHUM.
Buapl ycTaHOBUBIIIETOCS IBUKEHUS )KUIKOCTH B OTKPBITBIX pyCIax.



Bomnpoc 2 («yMeTb»): onpenenuTh HOPMaJIbHYIO TTTyOHHY B TpanernenaaIbHOM KaHalle Ipu
pacxoze Boubl Q = 18 m?/c, yknone ana i = 0,0012, mmupune o qay B = 3,5 M, Ko3ppuiueHTe
3anoxeHust otkocoB T = 2,0. Kanan o6nunoBan 6etonom (1 = 0,014).

Bonpoc 3 («BJ1ageTb»): TpeOyeTcsi CIPOSKTHPOBATH BOAOCOPOC IS 3eMIISTHOM MJIOTHHBL.
Pacxon naBoaka 1%-noit o6ecieuenHocTH Q1% = 380 M*/c. OT™MeTKa rpebHs mnoTuHbL: 480,0 M
BC. OTmeTka aHa HmkHero O6beda: 455,0 m BC. O6ocHOBaTh BBIOOp THITA BogocOpoca 1
BBITMIOJHUTH THAPABIMYECKHI pacuéT BOAOCIUBA.

IIpumep 3x3aMeHaninOHHOrO OMJieTa Ne2

Bomnpoc 1 («3HaTb»): YienbHas 3HEprusi NOTOKa U yiielbHas sHeprus cedeHus. CrioKoHHbIE U
OypHble noToku. Kputnueckas rmyOuHa, KpUTUYECKUN YKIIOH.

Bonpoc 2 («yMeTb»): paccuuTarb MPOIYCKHYIO CIIOCOOHOCTH BOJIOCIIMBA MTPAKTHUYECKOTO
npoduns npu Hanope Ha rpedre H = 3,8 m. [llupuna BogocnauBa mo rpedHio B = 45 M.
KonmuecTBo mpoMexkyTOUHBIX ObIUKOB 10 = 4 (mmpuHa O0brdka BO = 2,0 M). beruku umerot
obtekaemyro Gopmy. [TogToruieHre BOqOCIMBa OTCYTCTBYET.

Bonpoc 3 («Bj1ageTb»): ipu 00cIeI0BaHUH BOJIOCOPOCa BEISIBIICHBI Pa3MBIBBI B HIXKHEM Obede.
I'myOuna pa3mbiBa gocturaer 2,5 m. [IpennoxuTs MeponpusTUs 0 yCTPAaHEHUIO Pa3MbIBOB U
BBITNIOJIHUTH Pacy€T MapaMeTpOB TaCUTEINs SHEPTUU.

IIpumep 3K3amMeHanMOHHOTO OHMJIeTa Ne3

Bonpoc 1 («3HaTb»): PacuéT kaHaJIOB IpU PaBHOMEPHOM JIBHKEHUU BOJBL. | MapaBinuecku
HauBbIroAHeHNH poduib. Popmyna u kodddunuent lesu.

Bomnpoc 2 («yMeTb»): OnpeenuTh pacxo/ BOJIbI, BBITEKAIOIIEH M3-110]1 IIFIOCKOTO 3aTBOpa MpH
Hanope nepen 3arBopoM H = 4,5 M, Beicote orBepeTus a = 1,0 M, mupuHe otBepetus B = 6,0 M.
3aTBOp yCTaHOBJIEH Ha IpeOHE BOOCIMBA NpakTH4YecKoro npoduis. [loaronneHue oTCyTCTBYeET.
Bonpoc 3 («Bi1ageTb»): TpeOyeTcs BHITOIHUTH QUIBTPALIMOHHBINA pacy€T noa ¢iarotdéeToM
BOJIOCJIMBHOM YacTH IIOTHHBL. BricoTa dmroroéera H = 12 M, nnuna ¢rordera £ = 35 m.
I'my6una Bozs! iepen coopyxenueM Hi = 10 M, 3a coopyxennem Ha = 2,5 M. Koapduument
¢uibTpanu ocHoBanus K = 0,00008 M/c. ITocTpouTh NenpecCHOHHYIO KPUBYIO U ONIPENIENNUTh
pacxoJl pUIBTPALIHOHHBIX BOI.

4. METOANYECKHUE MATEPHUAJIbI, OITPEAEJAIOIIUE ITPOLEYPbI
OIEHUBAHUA
4.1. Kpurepuu oneHMBaHUS TEKyIIero KOHTPOJIsI

MakcumaJjbHbIH
Bun nesiteibHOCTH Kpurepumn oueHuBanust
0as
IMocemaemocts nekumii 1 [100% mocemaemocTts - 3 6amra; 80—99% - 2 3
. 3a MOAYJIb
MPaKTUYECKUX 3aHATUN oaiuta; 60-79% - 1 6amr; <60% - 0 6asIoB Y
AKTHUBHOCTb Ha ['mybokoe moHMMaHKEe MaTepuaa,
6 3a MOnyIb
MPAKTHYECKHUX 3aHATUIX OpUTHHAIIbHBIE MIPETIOKESHUS, yIaCTHE
BrlImonHeHne 1oMaIrHuX [TonHOE M KaueCTBEHHOE BEHIMOJIHEHUE C
o 3-5 3a MmonyJib
3ananuit u CPC COOJIIOZICHHEM CPOKOB
90-100% npaBWIIbHBIX OTBETOB -4 Oailia;
TectupoBanue 70-89% - 3 6amna; 50-69% - 2 6anna; <50% 4 3a MOITYJTh
-0




4.2. lllkayia ONeHUBAHUS IK3AMEHA
DK3aMeHAIIMOHHBIN OUJIET OLIEHUBACTCS IO CIICIYIOIICH IIKaJIe:

Kpurepuii oueHkun banbl

[lonHOCTBIO JaHBI OTBETHI HA BCE TPU Bompoca Owiera W MPeACTaBICHbI
COOTBETCTBYIOIINE CXEMBI, pac4€Tbl, 000CHOBAHMS.

CTyaeHT OeMOHCTPHUPYET IITyOOKHE 3HAHUS TEOPETUUYECKUX OCHOB THJIPABIUKH, 360-21
CBOOOIHO BJIAJICET METOAMKAMHU pacuéra, mpeajaracT 000CHOBaHHBIC HMH)KEHEPHBIC au
perieHus

[TomHOCTBIO MaHBI OTBETHI HAa BOMPOCHI, HO CXEMBI/PAcu€Thl TPUBEICHBI HE
IMOJTHOCTBIO WX C HE3HAYUTEILHBIMH OIIMOKAMHU. 20-15

CTYHCHT BJIaACCT OCHOBHBIM TCOPCTUUCCKUM MATCpHUATIOM, YMECT BBLIIIOJIHATH 0aioB
paC‘IéTBI C HC3HAYUTCJIIbHBIMH IIOI'PCHIHOCTAMUA

He monmHOCTBIO TaHBI OTBETHI HA BOMPOCHI (PACKPHITA TOJIBKO YaCTh COACPIKAHMS),
HO CXEMBI/PacuEThI €CTh. 14-9

CTymeHT 3HaeT OCHOBHBIC IIOJIOKEHUS TEOPUH, HO IOIYCKAaeT CYIIECTBEHHBbIE| 0ayuioB
olIMOKHU B pacyérax

Her mosiHOro oTBETa Ha BOIIPOCHI OMJIETa, HO OBLIA MOTBITKA OTBETa ((parMeHTapHbIC
3HAHUA). 8-4 6anna
CTYIIGHT 3HACT OTACJIbHBIC (1)aKTI)I, HO HC BJIaJCcCT METOAUKaAMMN pvaéTa

OTtcyTcTBHE OTBETa WM JEMOHCTpAIMsI HEIOHUMAHHUS IOCTABIEHHBIX BOIIPOCOB 6;;)0]3
4.3. IlepeBoa peTHHIOBBIX 0A/1JI0B B TPAAHIHOHHYIO OLICHKY
CymMMmapHbIii peHTHHT (0aJ11b1) TpaauuuoHHas OLeHKA ‘3aqTeH0/He 3a4TEHO ‘
85-100 «OTIUYHO» (5) ‘ 3a4yTeHo ‘
70-84 «xoportioy (4) 3auTeHo
60-69 «yAOBJIETBOPUTENBHOY (3) 3a4TeHo
MeHee 60 «HEYJIOBJIETBOPUTEIBLHO (2) ‘ He 3aureno ‘

Ipumeuanue: Ctynentsl, HabpaBire MeHee 60 0ayIoB 10 UTOraM cemecTpa (TeKyIui +
pYOEXKHBII KOHTPOJIb), K 9K3aMEHY He A0NMYCKAITCS U HAIIPABISIOTCS Ha OTPAOOTKY 3aJaHHM.

5. METOANMYECKHUE YKA3AHUA I OBYUYAIOIIUXCA
5.1. PexoMeHganuM mo NOArOTOBKeE K TEKyILeMY KOHTPOJIIO
1. IToaroroBkKa K TeCTHUPOBAHUIO:
*  3yyuTe KOHCHEKTHI JICKIHUI MO0 COOTBETCTBYIOIIEMY MOYIIIO.
» [IpopaGotaiite ocHOBHYIO JuTeparypy (Uyraes P.P. «'mapaBnukay).
* OOparute oco0oe BHUMaHKE Ha (OPMYIIbI, 3aKOHBI, OIPEIEIICHUS.
= J[7s caMOTpOBEPKH HCTIONB3YHTE 68 KOHTPOIBHBIX BOTIPOCOB U3 O0Ka A.
2. BbInonHeHne pacyéTHO-Tpa@UYeCKUX 3aJaAHMI:
* BHHUMAaTeIbHO U3yYUTE METOJUYECKUE YKAa3aHUs K 3a/1aHHUIO.
* JlonGepute HeoOXOAUMBIE (OPMYIIBI U3 PEKOMEHI0BAaHHOM JIUTEPATYPHI.
* BpIoaHUTE pacuéT B UEPHOBUKE, IPOBEPHTE PA3MEPHOCTH BEJIUYMH.
*  OdopMuTe pelIeHre B COOTBETCTBUH C TPEOOBAHUSIMU:



* TUTYAbHBIN JHCT 0 hopme KPCYV;
*  HCXOJHBIC JJAHHBIE C €IMHUIIAMU U3MEPEHUS;
* pacu€THas CXema;
*  [0CJIEOBATENbHOCTh Pacu€Ta ¢ MOsICHEHUSIMU,
*  BBIBOJbI U PEKOMEH/IALIUH.
Crnaiite paboTy HE MO3/IHEE YCTAaHOBIEHHOTO CPOKa.
5.2. PexoMeHIallMHU 10 MOATOTOBKE K IK3aMEHY
1. CucremaruszupyiTe Marepual o 4eTblpéM paszaesiaM AUCIUILTUHBI:
e Paznen 1. 'mapaBinuueckue MpoLecchl B OTKPBITHIX pyciax
e Paznen 2. 'mapaBnuueckue MpoLecchl B CTBOpax U Obedax MoAmoOpHbIX
COOpYKEHUH
e Paznen 3. GunbTpanus BOabl
e Paznen 4. UccnenoBanue rufipaBInueCcKuX MpoIeccoB
2. Jlns xaxkzaoro paszena NOArOTOBBTE:
e KOHCHEKT TEOPETUUYECKUX MOJIOKEHHUM (JJIs1 OTBETA Ha BOIIPOC «3HATHY).
e ANTOPUTMBI PEIICHHS TUTIOBBIX 3aad.
e (CXeMbl IPUHATHSI MHXKEHEPHBIX PEIICHUHN MPU THAPABINYECKUX pacuérax
(n7st Bommpoca «BIAZETh»).
[TpopabotaiiTe Bce KOHTPOJIBHBIX BOIIPOCOB U3 Osioka A.
Pemmte He MeHee 5 pacu€THBIX 3a1a4d U3 Oyoka B (1o 2—3 3aaun o KaxaoMy THITY).
Nzyuure 3 ketic-3agaun u3 6;10ka C, MOArOTOBLTE MIAOJOHBI OTBETOB.

S

. IloBrOpuTe OCHOBHBIE (POPMYIIBI U 3aKOHBI THPABIUKH.
5.3. Hopﬂme 0TPa0OTKH NPONMYIIEHHBIX 3AHATHH
o IIponymieHHble TeKIUN OTPAOaTHIBAIOTCS MYTEM MOATOTOBKH KOHCIIEKTA 110 MaTepraiaM
y4eOHHKa U cJJadl YCTHOTO ONpoca MpernojaBarelto B TeueHue 14 nueil.
e IlpomymieHHble MpaKTUYECKUE 3aHATUS OTPAOATHIBAIOTCS BHIITOJTHEHUEM
WHIWBUAYAJIBHOTO 3aJaHus 11O COOTBGTCTBYIOHIGI\/'I TEME.

®oH/ OLICHOYHBIX CPEACTB PACCMOTPEH H YTBEPKIEH
Ha 3acefjaHuu Kadenpsl MHXeHepHBIX JUCHUIUIMH U BOJHBIX PECYPCOB
npotokod Ne 1 ot «28» 08 2025 .

3aBeaywmmii kadeapoi
K.T.H., IOLICHT / JlJormnos 1.

PyxoBoauTenb 00pa3oBaTebHOI NPOrpaMMbl
/ ®NO

HUcnoanurenn:
L.T.H., JoneHT / Jlornnos I'.H.




