HokyerT ng e TRBETEG U S 1| BBICIIIETO OBPAZOBAHIS POCCUIMCKOI GEIEPATIIUUN

NHbopmauus 0 BiafenbLe:
OH0: ”AHOE Orpéfiepasinnoe rocyrapeTednnoe 6101KeTHOE 06pPa3oBaTeIbHOE yUpeskIeHHe BbICHIEro
Dlomxkrocts: 85?%8%3%3%[72 >gccuiickuii rpcy1apCTBEHHbII Te0.10r0pa3Be0MHbIH YHHBEPCHTET HMEHH

Nara nognmcann "
YHUKanbHbI MPOrpaMMHbIA KIKOY: Cepro Opixonnkuise

e30ba4f0895d1683ed43800960e77389e6cbff62

(MTPH)

OCHOBBI T'HAPABJIMKH

pabouasi mporpaMma JUCIUTIIAHBI (MOTYJIs)

3akpericHa 3a Kadenpoi I'maporeosiornu um. B.M. IlIBena
YaeOHbI ITaH b050301 23 RGK23.plx
Hamnpasnenue noarorosku 05.03.01 TEOJIOI'MA

Kpamupuxarms Bakajasp

Dopma 00yueHust O4YHas

OO111ast Tpy10eMKOCTh 33ET

YacoB 110 yueOHOMY IIIaHy 108 Bujiel KOHTpOIISL B cEMeCTpax:
B TOM YHCIIE: 3a4eThI C OLIEHKOH 3
AyIUTOPHBIE 3AHSTHS 49,25 KypcoBbI€e paboThI 3
camocTosITelnbHas pabora 58,75

Pacnpez[enelme YacoB TMCHHUILIMHBI 110 CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 3@
Ha Kypee>) Uroro
Henens 16 5/6
Bun zansTuii VI PII VI PIT
Jlexuun 16 16 16 16
JlaGopatopHsie 32 32 32 32
WHble BUIBI 1,25 (1,25 1,25 |1,25
KOHTaKTHOI paboTsI
Uroro ayn. 49,25 (49,25 149,25 [ 49,25
Konrakrnas pabora |49,25 [ 49,25 | 49,25 | 49,25
Cam. pabora 58,75 | 58,75 | 58,75 | 58,75
Uroro 108 108 108 108

Mocxksa 2023



1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Henbio sBIsIeTCS 03HAKOMIIEHUE CTYACHTOB C OCHOBHBIMU METOJAMH U IPUEMaMU THIPABINYECKUX PACUETOB, KOTOPHIE
HEOOXOAXMMBI B JabHEHIIEM MTPU N3YyYEHUHU CTIeUUATbHBIX AUCLUTITIH.

1.2 | Llenbio ocBOEHUS Kypca SBIISCTCS U3yUCHHUE:

1.3| 1. OcHOBHBIX CBONCTB >KHIKOCTH, IOKA3aTEIH KOTOPHIX (TNIOTHOCTB, BSI3KOCTb, CAKMMAEMOCTD U JIp.) BXOAAT B yPaBHCHUS

PpaBHOBECUA U NBUKCHUS JKUAKOCTH,

1.4| 2. OCHOBHBIX OHATHH TUAPOCTATUKY U THIPOAVHAMUKY, YPaBHEHUI PaBHOBECHS M ABMKEHHUS SKUIKOCTH (YPABHEHUS

Bepuymnu, ¢popmyna u yncio Peiinonbaca, popmymna Illesu u mp.).

1.5| 3. PesxMOB OBIDKEHHMS )KUAKOCTH U METOIOB pacyeTa THAPABINYECKUX COMPOTHBIE-HUI

1.6|4. MeTonoB pacdera rHAPaBINYECKIX COMPOTUBICHUIT U TpyOOIpoBoaoB (pacueTHbie hopmynsl Hapcu — Beticbaxa,

(bopMyJIBI IUIs pacyeTa MPOCTHIX ATHHHBIX TPYOOIPOBOAOB).

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: |

2.1 | TpeGoBaHus K NIpeJBapUTEIbLHON NOATOTOBKE 00y4al0Ierocs:

2.1.1| T'eonoruueckas u reoe3nyeckast MpakTHKa (IPAKTHKA TI0 MOTYyYCHUIO IEPBUYHBIX IPOECCHOHANBHBIX YMEHUI 1

HAaBBIKOB)

2.1.2 | ®usuka

2.1.3 [ O6bmias reonorus

2.2 | JacuunaaHbl (MOIYJIN) M NPAKTUKH, 1JI KOTOPBIX OCBOEHHE JAHHOW THCHUNIHHBI (MOXYJIsI) HEOOXOHMO KAK

npe/alecTByolee:

2.2.1 | luHaMKKa IMOA3EMHBIX BOJ,

3.

KOMITIETEHIINY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIIATLINHBI
(MO YJIST)

ITIK-1.3: T'oToB k paGoTe Ha COBpeMEHHOM MOJIEBOM U J1a00PATOPHOM 000PY10BAHUM B 00JIACTH THAPOre0I0THH U
WHKeHEPHOii reo10Tun

3HaTh:

VYposenb 1 |-

YpoBenb 2 | -

VYposenb 3 |-

YMeTh:

VYposenb 1 |-

VYpoBenb 2 |-

Yposenb 3 |-

Baanern:

VYposenb 1 |-

VYpoBenb 2 |-

Yposens 3 |-

B pe3ysabTate ocBOeHHMS AUCHUILINHBI (MOAYJIA) 00y4aKOLIMIICA J0/I2KeH

3.1|3naTh:

3.1.1| - ocHOBHBIE 3aKOHBI THJIPABIUKU

3.2 Ymern:

3.2.1|- cTaBuTh 1enH, 3aJa4UH, BEIONPATH IPUOPUTETHI IPH MPUHITUH PEIICHUI C yIETOM yCIOBHH, CPEACTB, JIMUHOCTHBIX

BO3MOXKHOCTEH U BPEMCHHBIX 3aTpatT

322

3.2.3 |- paboTaTb Ha COBpEMEHHBIX MOJEBBIX U TA0OPATOPHBIX FEOIOTHYECKUX, TeO(PU3NIECKUX, TEOXUMUIECKUX IpHOopax,

TUAPOTCOJIOIMICCKUX, NHIKCHCPHO-TCOJIOIT'MYCCKUX U I'COKPUOJIOTMICCKHUX YCTAaHOBKaX U 060py,IlOBaHI/II/I

3.3 Baagern:

3.3.1 | npUMeHATH Ha MpaKTHKe 6a30BbIe 00MIENPO()EeCCHOHATIbHbIE 3HAHUS U HABBIKU TTOJIEBBIX [€OJIOTHUECKUX, T€OPU3NIECKUX,

TUAPOTCOJIOTHYCCKUX, NHIKCHCPHO-TCOJIOTMYCCKUX U I'€OKPUOJIOTHICCKUX pa60T Ipu pCUICHNU HpO(I)eCCI/IOHaJ'ILHBIX 3aaa4

4. CTPYKTYPA U COAEPKAHUE IV CLUILIAHBI (MO YJIST)

Kon

HaumMeHoBaHMe pa3/iesioB U TeM /BUJ Cemectp | YacoB | Komneren- | Jlureparypa | Uure | Ilpumeuanue
3aHATHS 3aHATHS/ / Kypc UK PAKT.




Pazgen 1. Coaep:kanue 4 3a1a4u Kypca
THIPABIUKHA

1.1 CopepkaHue U 3a/1a4u Kypca JI.1
ruzpasiaukd. OnpeneneHue Hayku 01022354
"T'unpasnuka”. IIpumepsl IpUMEHCHUS 05326 37 38
3aKOHOB TUAPABIUKH B THAPOT€OJIOTHH.

OrnpenieneHne KUJIKOCTH KaK
¢msugeckoro Tena /JIex/

1.2 ConeprxaHue u 3aJa4n Kypca J1.1
ruapaBauky. /J1ad/ D1 32253 54

2526 927 38

1.3 CBOMCTBa XUJAKOCTH B 3aBUCUMOCTH OT JI.1
JEHCTBYIONINX Ha Hee (JaKTOpOB 010209354
(TeMmnepaTypbl, JaBICHUS, D526 37 38
MuHepanu3zaryu). /CP/

Pazpnen 2. Oomue cBegeHus o
SKHIKOCTH

2.1 OCHOBHEBIE CBOMCTBA JKUKOCTH, JI1.1
MOKa3aTeIu KOTOPBIX (IIOTHOCTH, 21223324
BSI3KOCTh, CKIMAEMOCTb U JIp.) BXOJIST B 2536 27 38
YpaBHEHUST PAaBHOBECHS U IBHIKCHHS
s)kuakocTd. IloHsaTus peanbHOM 1
naeasbHOM KUIKOCTU. MoJenb KUIKOCTH
Kak CIUIOLIHOM cpenbl. CHilbl,

JIEHCTBYIOIME Ha KUAKOCTh. PU3nueckue

CBOMCTBa KUAKOCTH. 3aBUCUMOCTD

(U3MYECKUX CBOMCTB KHIKOCTH OT

MHHEpaIN3alliH, Ta30HACKIIIEHHOCTH,

TemIepatyp u aaBineHus. /Jlex/

2.2 Oowmue cBeneHus o )xuakoctu. /J1ad/ JI1.1

210222354
25026 97 38

2.3 I'mppocraTnueckoe gaBieHue, J1.1
IIbE€30METPUYECKAs BBICOTA, 013223334
rugpocratuueckuii Hamop. /CP/ 2526957 38
Pa3nen 3. Hexoropbie nonsiTusi
THAPOCTATHKH AABJICHHS

3.1 OCHOBHBIE OHATHSI TUIPOCTATUKU U J1.1
TUIPOAUHAMUKY, YPABHEHUS PABHOBECHS 0103223334
U JBW)KEHUS )KUJIKOCTH (YpaBHEHUS 2536 27 38
Beprymmm, dopMmyna u 9ucio
Peiinonbaca, popmymna lesu u ap.).

T'uapocraTryeckoe AaBIeHNUE U OCHOBHBIE
YpaBHEHHUSI PAaBHOBECHS KUIKOCTU
(ypaBHeHwUs Diinepa, OCHOBHOE
ypaBHeHue ruapocTatuku). [IoHATHS O
TIOJTHOM, U30BITOYHOM,
BaKyyMMETPHUIECKOM JIaBIICHHUSX,
TIbE30METPUUECKON U
BAaKyyMMETPHUYECKOH BBICOTE,
THIPOCTaTUUECKOM (IIOTEHLUAILHOM )
Hanope. [Ipubops! 11 u3MepeHus
THJIPOCTaTHYECKOro AaBieHus. /Jlex/

32 OCHOBHBIE ypaBHEHUS IBUKEHUS J1.1
xuaxoctH /J1ad/ 31323354

2506 97 38

33 OcHOBHOE ypaBHEHHE TUIPOCTATUKH. JI1.1
Cuna gasnenus. ['papuueckoe 212233 24
n3obpaxenue aapienus /CP/ D556 D7 D8

Pa3nen 4. Hexoropble NOHATHS
THAPOAMHAMUKYU




4.1 Cuibl, BBI3BIBAIOIINE IBHKEHHE JI1.1
SKMIKOCTH. BUABI ABHKEHUS )KUIKOCTH. D152 53 54
Kunematuueckue 3neMeHThI U CTpyHHas 25026 97 38
MOJIENTb TIOTOKA. [ uapapimueckue
9JIeMeHTHI oToKa. Pacxon u cpeanss
CKOpOCTh MOTOKa /JIex/

4.2 HexoTopble NOHATHS THAPOCTATUKU JI1.1
nasnenns. /J1a6/ D152 0303 D4

D526 37 28

4.3 OnpenesneHue ruApaBINuECKUX JI1.1
3JIeMeHTOB noToka. [Ipumenenue 013233 54
ypasHenus /CP/ 2536 27 38
Pazgen S. OcHOBHBIC YpaBHEHHS
JBUKEHUSI KUTKOCTH

5.1 Juddepenunansuple ypaBHEHUS JI1.1
JIBUKCHUS HEBS3KOM KHIKOCTH 013233 54
(ypaBHeHHs Ditnepa). YpaBHeHHe 35363738
HEPa3pBIBHOCTH NIOTOKA. YpaBHEHUS
Bepuynnu 11 s1eMeHTapHBIX CTPyeK
HEBSI3KOUW W BSI3KOM JKUIKOCTH, JUTSI TIOTOKA
BA3KOM JKUJKOCTH, UX T€OMETPUYECKUN U
(usndeckuii cMpIC. ['UapaBIdecKuii 1
MTbE30METPUICCKHN YKITOHEI. /JIeK/

5.2 PexxuMbl ABMOKCHUS )KHIKOCTH U JI1.1
THApaBIMYECKIE CONpoTHBIeHus. /JIab/ 010209354

D526 37 38

53 OmnpeneneHue pacxoja u cpeIHen JI1.1

ckopoctu roroka /CP/ 31323354
2506 97 38

Paznen 6. Pesxumbl 1BUKeHUsI

SKHAKOCTH

6.1 MeTtozbl pacueTa ruipaBIHYECKIX JI1.1
CONPOTHBIICHUH U TPYOOIIPOBOIOB 0102202354
(pacuetnsle popmyms! lapcu — Beticbaxa, 2506 97 28
(dhopMyIbl 11 pacdera NPOCThIX ATUHHBIX
TpyOOIPOBOIOB). JIaMUHAPHEIH K
TypOYJICHTHBIA PEXKUMBI JBIKCHUS
skuakoctd. OnwlT Petinonsaca. Yncio
Peitnonbaca. /Jlex/

6.2 HamnopHoe nBmxeHue )XKUIKOCTH B JI1.1
TpyOax. /J1a6/ 212253 54

0536 37 38

6.3 OnpenerneHne pexXKuMOB IBUKEHUS JI1.1

sxunkoctu /CP/ D192 033 D4
25026 927 38

Pa3nen 7. l'uapaBiaunyeckue

CONPOTHUBJIEHUS

7.1 Onrops! CKOPOCTEH B CeUeHHUHU TPYOBI IpH J1.1
JAMUHAPHOM M TypOYJCHTHOM peKAMaXx. 013233 54
®opmyna ["arena - [Tyaseins. Buabl 2506 927 38
THIIPABIIMYECKUX COMPOTUBIICHUN 1
MOTEPhb HAIopa, pacyeTHbIe (OPMYIIbI
(Iapcu — Beiicbaxa). @opMyIibl 1is
OIIpeIeNIeHHsI CPEHENH CKOPOCTH U
pacxoja mpu paBHOMEPHOM JIBUKEHUH
sxkxunkocTr (popmysl 1le3n), popmysl
JUTS oTipenieNieHus KodpuineHTa
[e3n /Jlex/

7.2 /J1a6/ J1.1

21222354
2526 97 38

7.3 Pacuerts! ruapaBarueckux J.1
COIPOTHBIICHUH U OTEPh HAIOPa B 013233524
Tpy0Oax. PacueTsl ATMHHBIX D556 D7 28

TpyoompoBogos /CP/




Pazgen 8. HanopHoe aBuxkenue
JKMJIKOCTH B TPy0ax

8.1 DopMyIbl 1)1 OTIpeICTICHUS TOTEPh 3 2 JI.1 0
Haropa 1o JuimHe U kodddurmenra 01022354
tpenus (dapcu). MecTHbie D526 37 28

COMPOTHBJIEHHUS U MMOTEPU HATIOPA.
Kitaccudukarnms Tpy6ompoBoioB.
O0600mIeHHBIC THPABINICCKIC
napaMeTpsl ¥ OPMYJIBI ISl pacyera
MPOCTBIX JJTMHHBIX TPYOOIpoBoaoB /JIex/

8.2 Pacuets! Tpy6onpoBooB. /J1ab/ 3 4 J1.1 0
510523354
D536 97 28

8.3 [Toaroroska K MPOMEXYTOUHOMY 3 16,75 J1.1 0
KOHTpOJIIO 1o qucturuinie /CP/ 2132253 54
35363738

8.4 3agerCOn /UBKP/ 3 0,25 J1.1 0
0132233524
35356 37 38

8.5 Kypcosas padora /UBKP/ 3 1 J1.1 0
510523354
2536 97 38

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoJIbHBIE BONPOCHI U 3aJaHUS

1) B 3ymnd, comepkamuit V1 (M3) TIIMHHACTOrO pacTBopa MIOTHOCTHIO pl (kr/M3), 3akadanu V2 (M3) TIIMHUCTOrO
pacTBopa II0THOCTHIO p2 (kr/M3). KakoBa IIIOTHOCTH MOTyYHBIICHCS cMecH peMmecH (Kr/m3)?

2) OnpenenuTb CKOPOCTh MTOTOKA KUAKOCTH B TpyOe v (M/C), ecim pacXo MmoToka B TpyoOe q (M3/c), a nuametp paseH d
(Mm).

3) B 3ymnd, comepkammit 5 M3 rmuamcToro pacteopa (V1) mnotHocthio pl = 1200 kr/m3, 3akadanu 6 M3 TIIHHUCTOTO
pactBopa (V2) mnotaocThio p2 = 1500 xr/m3. KakoBa II0oTHOCTH MTOMYYHBIIEHCS cMech?

4) OnpenenuTb CKOPOCTh MOTOKA KUAKOCTH B TpyOe, ecli pacxo MoToka B TpyOe paBeH 1 mM3/c, a nuametp paBeH | M.
5) Ipu ucHpITaHNK M30JSIAN CKBAXKHHBI METOZIOM OIPECCOBKU B Hee 3akadeHa Boza npu naineHud P1 (MIla). Uepes

HEKOTOpOE BpeMs JIaBJICHUE Ha YCThe ymaio B Tpu paza P1/3 (MIla). ['mybuna ckBaxxunsl - H (km), muametp ckBaxxuHbl d (Mm),
koa¢punreHT 00beMHOro cxaTus Boasl Bw (H/M2). Haiitu o6beM Bogbl V (M3), BBITEKIIEH Yepe3 pa3nudHbie Ae(eKThl B 00caaHOM
kosionHe. Jledopmarrueii cranbHBIX TpyO MpeHeOpeYb.

6) OnpenenuTh pacXxo/ KHUIKOCTH B TpyOe ¢ (M3/¢), eCiii CKOpOCTh MOTOKA SKUAKOCTH B TpyOe v (M/c), a quameTp paBeH d
(nnr)
7) Omnpenenuts cuiy F (H) unu maccy m (TOHH), € KOTOPOi BoAa AeHCTBYeET Ha IUIOCKUH BEPTUKAIBHBIN 3aTBOP IILTIO3a CO

CTOpOHBI BepxHero Obeda, eciu mupuHa 3aTBopa B (M), BeicoTa 3atBopa H (M), B HIkHeM Obede Bona otcyTcTByeT. [IIMoTHOCTB
BOZBI p (Kr/M3), ycKOpeHHe CBOOOTHOTo aneHus g (M/c2).

8) Omnpenenuts auaMeTp Tpyos! d (MM), ecau pacxof BogsI B Tpyoe ¢ (M3/c), a CKOPOCTh MOTOKa XKHUIKOCTH B Tpyoe v (M/C).
9) Omnpenenuts cuy (H) unu maccy (TOHH), ¢ KOTOpPOil Boa JecTBYeET Ha IUIOCKUN BEpPTUKAIBHBIN 3aTBOP ILLTIO3a CO
CTOPOHBI BEpXHEro Obeda, eciu mupHuHa 3aTBopa 15 M, BEIcoTa 3aTBOpa 5 M, B HIKHEM Obede Boza oTcyTcTByeT. IIIOTHOCTS BOIBI
1000 xr/m3, yckopenue cBobogHOro mageHus 10 m/c2.

10) Haiitu xpuTHYeCcKyr0 CKOPOCTh MOTOKa VKP (M/C), IPH KOTOPOI MPOM30HAET MEePEeXo OT JAMUHAPHOTO K TypOYyJIEHTHOMY
pexuMy, eciu auameTp TpyObl d (cMm), uncio PeitHonbaca (Re), munamMudeckast Ba3kocTh Bombl W (I1a-c¢), mioTHOCTH BOabI p (Kr/M3).
11) Omnpenenuts cwty F (H) nim maccy m (TOHH), ¢ KOTOPOH BoJa JEHCTBYET HA INTOCKWI BEPTHKAIBHBIA 3aTBOP IIUTIO3a CO

CTOPOHBI BepxHero Obeda, eciu mupuHa 3aTBopa B (M), BeicoTa 3aTBopa H (M), ypoBeHDb BozbI B HKHEM Obede cocTaisieT h (M).
IInotHOCTE BOmBI p (KI/M3), yCKOpEHHE CBOOOIHOIO MajicHus g (M/c2).

12) Haiitu xpuTHueCcKy0 CKOPOCTh IIOTOKA, IIPU KOTOPOH MPOM30MIET nepexol OT JJAMUHAPHOIO K TYpOYJIEHTHOMY PEKUMY,
eci quametp TpyOoku 3 e, uucio Peitronsaca 2300, muHamMudeckas Bs3kocTh Boabl 1.140-10-3 Ila-c, mrotHOCTS Bozer 1000

Kr/mM3.

13) Omnpenenuts cuity (Maccy, TOHH), C KOTOPOI BoJa J€HCTBYET Ha IUIOCKMI BEPTHKAJIBHBIIM 3aTBOP I1ILII03a CO CTOPOHBI
BepxHero Obeda, eciii mIMpuHa 3aTBopa 15 M, BEICOTA 3aTBOpa 5 M, ypOBEHb BOJIBI B HIDKHEM Obede cocTaBisieT 3 M. [LIOTHOCTB
Bozb! 1000 xr/m3, yckopeHue cBobogHOro mageHus 10 m/c2.

14) OrnpenenuTh peXUM JBUKCHUS JKUAKOCTH, €CJIU JUaMeTp TpyOku paBeH 5 cM, uucio PeitHonbaca (Re=2300),
JIMHAMUYecKasl BA3KOCTh BoJbI paBHa 1.140-10-3 IMa-c, mmotHOCTh Boasl 1000 kr/™M3.
15) Omnpenenuts BpeMs t (dac), uepe3 KOTOpoe IJIacToBasi BOJa TOSBUTCS HA M3IIMBE HACOCA, €CIH (DMITBTP CKBKHUHBI

ycTaHoBJIeH Ha riyoune H (km), muametp ckBaxxunbl d (MM), pacxon Hacoca q Ji/c. [IpuHATB, YTO ypOBEHb BOJABI B CKBAXKHHE
HaxoauTcs Ha nryoune h (M) OT MOBEPXHOCTH 3€MIIH.

16) 3a xakoe BpeMs t (cex) u3 Kkpyrioro Oaka nquamerpoM D (M) u BeicoToit H (M) gepe3 oTBepcTre B ero aHe nuamerpom d
(cwm) BBUTBETCS BOZA?
17) Omnpeznenuts BpeMst (CeK, 4ac), Yepe3 KOTopoe IUIaCTOBask BOJa MOSBUTCS Ha M3JIMBE HACOCA, €U (PUIIBTP CKBa>KMHBI

yCTaHOBJICH Ha Tiryoune 1260 M, muametp ckBaxuHbI 133 MM, pacxoxa Hacoca 3600 n1/4. [IpuHATE, 4TO YPOBEHD BOJIBI B CKBAYKHHE




HaXOoAUTCA Ha TTyOnHe 60 M OT MOBEPXHOCTH 3EMIIH.

18) Omnpenenutb BpeMs (CeK), 3a KOTOPOE OMOPOXKHUTCS KPYTJIbId 6ak auamMeTpoM 1 M ¥ BBICOTOH 1 M, KOTOpPBI HMeeT
oTBepcTHe B 1He quamerpoM 10 cM. B Gake comepxuTcs Boza, BepX 0aka OTKPHIT (Ha YPOBEHB BOXHI ICHCTBYET aTMOC(hepHOe
JIaBJICHHC).

19) Omnpenenuts cuity F (H) unu maccy m (TOHH) 0T OypoBOro MHCTpYMEHTa Ha KpIOK OypoBOW yCTaHOBKU. MIHCTpyMEHT
HaXOJUTCS CKBaXXWHE, CTBOJI KOTOPOH 3aroIHeH OypoBbIM pacTBopoM. [lnoTtHocTs OypoBoro pactsopa poOyp.pact. (kr/m3).
[ImoTHOCTE CcTany, U3 KOTOPOI H3TOTOBJIEH OYPOBOI HHCTPYMEHT PCTalH. (KI/M3), Macca «CyXoro» OypoBOr0 MHCTPYMEHTa MHUHCTP

(7).

20) OmnpenenuTs ruApaBIndeckuii paanyc R moToka >KMIKOCTH, €Ciu MonepedHoe cedeHune TpyObl kpyrioe nuamerpom d
(cMm), TpyOa MOTHOCTHIO 3aITOJTHEHA BOJOM.
21) Omnpenenuts Harpy3Ky (Kr) OT OypOBOTO MHCTPYMEHTa Ha KPIOKEe OypoBOH YCTAaHOBKM, HAaXOZSIIETOCS CKBAXHHE, €CIIH B

CTBOJIE TIOCNIeAHEN HaxoAUuTCsl paccod MI0THOCTHIO 1100 kr/M3. ITnoTHOCTE cTanu, U3 KOTOPOM M3roTOBIEH OYpOBOM HHCTPYMEHT
7800 kr/m3, Macca 6ypoBoro uactpymenra 30 T.

22) Omnpenenure THApAaBINYECKUil paanyc R (M) OTOKA JKHIKOCTH IS TPSIMOYTOIBFHOTO CedeHus moToka. ['myOuna 1o 1Ha
kaHasa h (M), mupuHa mo JHy b (M); KaHaJI cO CBOOOAHOM MOBEPXHOCTHIO YKUIKOCTH.

23) HexoTopsiii 00beM IpyHTa B3BECHJIM Ha BO3AyXe M B Bojie. Bec Tena Ha Bo3ayxe coctasui P1 (H), a B Boxe P2 (H).
OnpezaenuTte IOTHOCTh TpyHTa Prp (Kr/M3).

24) OmnpenenuTs THAPABINIECKAN paanyc R moToka KUAKOCTH JUIS IPSMOYTOIBHOIO CEUCHHUS NMOTOKa. [ ryOnHa 10 mHA
kaHaja h = 2 M, mupuHa 1o AHy b = 4 M; KaHaJI UMeeT CBOOOJHYIO YPOBEHHYIO TOBEPXHOCTb.

25) HexoTopsiii 00beM TpyHTa B3BECHIIM Ha BO3yXe U B Bojie. Bec Tena Ha Bozayxe coctasui P1 = 140 H, a B Boge P2 =120
H. Onpenenure m1oTHOCT IpyHTa

prp (xr/m3).

26) OmnpenenuTb pacxoa Boasl ( (M3/¢) mogaBacMblil MOBEPXHOCTHBIM IIEHTPOOSIKHBIM HACOCOM OT KOJIOAIA K MOTPEOUTEIIO.

JunameTtp BcachIBaromero narpyoka y Hacoca d (cM), HACOC yCTaHOBIICH TOPH30HTANBHO. [ TyOrHHa 10 BOABI (AMHAMHIECKOTO
YPOBHSI) OT OCH Hacoca cocTaBiseT Hreom.B. (M). Bakyymerpudeckas BeicoTa BcachiBaHUS paBHa Heak.B. (M). IIpu pacuere
npeHeOpeyb OTePsIMU HAaIlopa U HEPaBHOMEPCHOCTBIO PACIIPEEICHNs] CKOPOCTEH B CEUCHUH.

27) OnpenenuTh Ha CKOJIBKO YMEHBIIUTCS 00beM xkuakoctd AV (1) mpu oxnaxaenun V1 (1) Ha At (°C). Koadduruent
TETIOBOTO PaCIIMPEHuUs NPUHATE paBHEIM Bt (1/°C).
28) OnpenenuTs pacxo MOBEPXHOCTHOTO IEHTPOOESKHOTO HACcOCa, YCTAHOBICHHOTO PSIOM C KOJIOJIEM, €CITU TUaMETp

BCACBIBAIOILETO MaTpyOKa paBeH 5 cM. Hacoc ycraHOBJIeH BbIIIe ypes3a Boabl B koozie Ha 5 M (Hreom.B.). Bakyymerpudeckyro
BBICOTY BcackiBaHus (HBak.B)mprHATE paBHOH 5.1 M. [Ipu pacuere npeHeOpeds MoTepssMH HAIIOpa M HEPAaBHOMEPHOCTHIO
pacmpeneeHus: CKOpOCTeH B CEUCHHN.

29) Omnpenenuts cuity F2 (H), ¢ koTopoii ruapaBIndeckuii mpecc cKUMaeT AeTajlb, eclii AuameTpsl nopirseit d1 u d2 (m). K
PYKOSITKE TIepBOro nopinHs npuioxeno ycuue F1 (H).

30) Omnpenenutsb pacxon xuakoctu (Q), mpoTekaromieit yepes pacxomomep Bertypu, ecnmu quameTp Oonbmioi Tpyosr D (M), a
auametp manoit TpyOst d (M). [lepenan ypoBHeil o moka3aHUsIM MbE30METPOB paBeH Ah (M).

31) Omnpenenutb cuny F2, ¢ KOTOpoH THAPaBIMYECKUIl TPECC CKUMAET JICTallb, €CIIH AUaMETP JIEBOTO IMInHapa paBeH (d1)
0,1 M, a mmametp mpasoro (d2) - 0,2 m. Ha npassrit mumuaap neiicteyer ycwmnue (F1) pasroe 147,15 H.

32) OmnpenenuTs BEIUINHY CKOPOCTHOTO Hamopa, eciii quamerp TpyOsl 100 MM, o TpyOe ABIDKeTCS Boza ¢ pacxonom 10
n/c.

33) Omnpenenuts 1aBieHne Ha reoM3NUecKUid 30H, KOTOPBIH HAXOIUTCS B CTBOJIE CKBA)KHHBI, 3alIOTHEHHBIH PaccoioM Ha
riryonse 1400 M. Paccon mveer moTHOCTH 1,2 T/CcM3.

34) OmnpenenuTs pacxof BOJbI, MpoTeKaromuil o cuoHy, ecnu nepenas yposHer paseH Ah (M), a auametp cudona — d (m).

Jnna cudoHa CKIAIBIBACTCS U3 TPEX OTPE3KOB, UTHHOM Kaxkapii 11, 12, 13 (M) cooTBeTCTBEHHO. MeCTHBIE MOTEPH HAmopa
pexoMeHyeTcst 0003HaunTh, Kak (1, 2, £3,.....Cn (m).

35) OmnepeauTs MaBiIeHNE B TOUKE, HAXOMAMIEHCS IO YPOBHEM B XKHUAKOCTH Ha rayonHe 30 M. [IpHHATE, 9TO KHIKOCTH —
BOJIa, BEIMUMHA aTMoc(epHoro nasienus cocrausger 101325 Ila.
36) Omnpenenuth notepu Hamopa (hw) B TpybonpoBoae miuHON L, M, eciu B Hauaye Tpybonposoaa nasienue Pl (T1a), B

KoHIIe TpyOonpoBona nasienue P2 (I1a). [lepeman BEICOT MeXIy HaYaIOM M KOHIIOM TpyOorpoBoza coctapisiet z (M). [To
TpyOOMIpoBOAYy NepeKauuBaeTCs )KUAKOCTh C INIOTHOCTBIO p (Kr/M3).

37) OnpenenuTh Ha CKOJBKO YMEHBIIUTCS 00beM xkuakocTh (1) mpu oxaaxaenuu 2000 1 ot 90 go 50°C. KoadpdunueHt
TETIOBOTO pacuIMpeHus npuHaTs paBHEM 0.00015 1/°C.
38) Onpenenuts NoTepu Haropa B Tpyoonposoae mmHoi L=1000 M, ecnu B Havane TpyOomnpoBoaa nasienue P1=4 (atm), B

KoHIIe TpyOonpoBona nasinenue P2=2 atm. Koner Tpy0orpoBoaa NpunoAHAT HaJ HaYajIoM TpyOonpoBoza (mepenas Bbicot) Ha 10
M. [To TpyOonpoBony nepekaunBaeTcs >KUAKOCTh € INIOTHOCTHIO

p =1000 kr/m3.

39) OmnpenenuTs Ha CKOJIBKO YBETHIHUTCS 00beM kuakocTH (1) mpu Harpesanuu 2000 i1 ot 5 1o 95°C. Koaddurment
TEIUIOBOTO PaCIIMpeHus MpuHATh paBHbIM 0.00015 1/°C.

40) OrnpenennTh MaKCUMAJIBHBIN PacxoJl BpEMEHHOT'O BOJIOTOKA, €CJIM MPOJOIbHBIA YKIOH paBeH | 1.e., uiomais
TIOIIEPEYHOr0 CEYEHHS PaBHA 0, M2, CMOUYCHHBIH IIEPUMETp PaBeH Y, M, a koaddurment Ilesn pasen C, m0,5/cyT.

41) Ha xaky1o BO3MOXKHYIO (TUIIOTETHYECKH BO3MOYKHYIO) BBICOTY MOJHUMETCS BOJIA BBIIIE YCThSI CKBAXKUHBI, €CIH
MaHOMET, 3aKpEIUICHHBIN Ha YCThe MOCJICAHEH, MOKa3pIBacT naBicHue P (aTt™), a ynenbHbid Bec Boasl ¥ (H/M3). Atmocdeproe
JIaBJICHUE IPUHATH paBHBIM PaT™ (atm).

42) OnpenenuTb MaKCUMAIIbHBIA PacXoj BPEMEHHOTO BOJOTOKA, €CJIM MPOJONbHBINA yKiIoH paBeH I = 0,002 n.e., utomans
MOTNIEPEYHOr0 ceueHus paBHa ® = 10 M2, cMoYeHHBIH TiepumeTp paBeH x = 10.2 M, a koapduruent Ille3n paBeH

C=21 m0,5/cyT.

43) Ha xakyto mogHMMETCSI BOZA BBILIE YCThs CKBAKUHBI, €CJIM MAHOMETD, 3aKPEIICHHBIM Ha yCTbE MOCIEAHEH, 10Ka3bIBAET
JlaBiieHue 2 aT, a yaenabHbIi Bec Boabl 9810 H/m3.




44) CxeMaTHU4HO B pa3pese U Ha IIaHe HapucyiTe ruaponuHammdeckyio ceTky (I'ZIC), n300paxaromyro paauansHbLi HOTOK
OT paboThI OZIHON BOJ103a00PHOI CKBaXKUHBI, IKCILTYaTHPYIOLICH OC3HATIOPHBII BOZOHOCHBIA TOPH30HT.

45) OnpenenuTh IIOTHOCTH U 00beM OypOBOTO pacTBOpa HEOOXOTUMOTO YIS TOTO, YTO ObI MPEKPATUTH BO3MOXKHBII
CaMOM3NIUB CKBAXXHUHBI, €CITH MAaHOMETP, 3aKPETICHHBIH Ha YCThE IIOKA3bIBACT JaBICHHUE 2 aT, ITyOnHa CKBAXXUHBI COCTABIACT | KM,
BOJIOTIPUTOK HAXOAUTCS B 30HE 320051 CKBOXKHHBIL. J[HaMeTp CKBa)KUHBI IPUHSTH paBHbIM 100 MM.

46) CxeMaTU4HO B pa3pese U B IUIaHe HapucyiTe ruapoauHamudeckyto cetky (I'/1C), nzobpakaronryro 0e3HANOPHBIA TOTOK
TIOI3EMHBIX BOJ] OKOJIO PEKH, KOTOPast SABISAETCS JPSHON TSI TPYHTOBOI'O BOJOHOCHOTO TOPH30HTA.

47) OmnpenenuTs BEICOTY BaKyyMa (M), €CIIH JaBICHHE B eMKOCTH (COCYZ€) YMEHBIIIIHN B TP pa3a M0 OTHOMICHHIO K
HOpMasibHOMY atMochepHomy (101325 ITa).

48) CxeMaTH4HO B pa3pese W B IUIaHEe HapucyiTe runpoaunHamudeckyto cetky (I'JIC), n3obpaxkaronryto Oe3HAOpHBIH MOTOK
MOJI3€MHBIX BOJ OKOJIO PEKH, KOTOPBIN MHUTAET PEKy ((GOPMUPYET CTOK PEKH).

49) Omnpenenuts nepenan ypoBHeir Ah (M), KOTOpbIid OyzneT cozaaBaThCs B ABYX KojeHax u3oraytoil U-obpasHoil TpyOku. B

JIEBOM KOJIEHE HaXOJMUTCS BOJIa C TUIOTHOCTHIO (G1), B TPaBOM KOJICHE — KHJIKOCTh C MEHbIIIEH TNIOTHOCTHIO (G2). XKuakocts
HAXOIUTCS B COCTOSTHUH MOKOSI. OOBEMBI JKUIKOCTEH paBHBI U COCTABISIOT V1 u V2. [lnametp TpyOku paseH d (m).

50) CxeMaTH4HO B pa3pese U B IIaHe Hapucyiite runpoguHamudeckyto cetky (I'IC), n3obpaxaromnryto Oe3HaIOpHBII MOTOK
HOJI3EMHBIX BOJI OKOJIO PEKH, KOTOPBIH MOTy4YaeT MUTaHHE OT PeKH (peKa pasrpy’aeTcs B IOA3EMHBIC BOJIBI).
51) PaccunTaiiTe TONMIMHY CTEHKH TPyOBI JUTI MOAAYN BOMBI ITOTPEOUTEITIO, SCIIM Mepernast BBICOT MEXAY ITOTpeOUTeneM U

HACOCHOM cTaHmmeil cocrasmset h (M), anmuHA Tpybomposoaa 1 (M), muamerp TpyOomposona d (M). MecTHBIE mOTEpH Haropa U
MIOTEPH HaIopa Mo AJTMHE NPUHATH paBHBIMU hw (M). Martepuan cTeHku (CTajb) UMeeT HanpsbkeHue Ha paspeiB ¢ (H/m2). 3anac Ha
KOPPO3HIO HE YUUTHIBATb.

52) Hapucyiite pa3pe3 6e3HanopHoro (TpyHTOBOTO) BOJIOHOCHOT'O TOpH30HTA. Ha prucyHKe MOKaKUTE 30HBI (PHIBTpAInHy,
a’paluy, MOITHOCTh BOJOHOCHOTO TOPH30HTA, YPOBEHb I'PYHTOBBIX BOJ; HAIIPaBICHUE ABMKCHHUS ITOTOKA.

5.2. Tembl NHCbMEHHBIX PadoOT

L. Ha ocHOBe aHHBIX ONpPeAEIUTh XapaKTepUCTHKU peuHoro ctoka (Qo, Mo, Yo, Wo, ro).

2. ITo maHHBEIM TIOCTpONTH THApOrpad peuHoro ctoka [Q = f(t)], BEIIETUTE Ha HEM HOI3EMHYIO COCTABISIONIYIO,
OTIPENIENIUTh XapaKTePUCTHKN Toa3eMHoro ctoka (Qm, M, Yn, W, rm).

3. Paccunrate MakcuManbHBIN pacXxoj BPEMEHHOIo BoJOTOKa (oBpara) o ¢gopmyie Illesn.

4. MeTozbl MAaTEMaTUYECKOH CTATUCTUKU B THAPOT€ONOTHH.

5. ITocTponuTs KPUBYIO 00ECIIEYEHHOCTH MHUHHUMAIBHBIX CPETHEMECSIHBIX (32 MHOT'OJICTHHH ITEPHOA) PACXOMOB OIHOTO M3
uCcTOYHMKA B KpBIMy M OnpeieNnuTs MUHIMANBHBIH cpeiHeMecsuHbIH pacxon 60% obecredeHHOCTH.

6. Paccunrarts n1uamerp TpyOOIpoBOAa Ul IEPEKauKu BOJBI M3 CKBaXXMHBI (KOJIOALA) B BOJOHAIIOPHYIO OamIHio (110
BapHUaHTaM).

5.3. OueHouHbIe CpecTBa

PaGouas nporpamMma JUCHUIIIINHBI "OCHOBEI FI/I)IpaBJ'II/IKI/I" obecrieuena OLICHOYHBIMH CPCACTBAMH UIA IMTPOBCACHUS TCKYIICTO
KOHTPOJIA 1 HpOMe)KyTO‘IHOP'I aTrTeCTalui, BKIIOYAIOIUMU KOHTPOJBbHBIC BOIIPOCHI UISI TPOBECACHUA HpOMe)KyTO‘IHOﬁ aTTCCTalluu,
KPUTEPUH OLIEHUBAHUS Y4eOHOH eI TeNbHOCTH 00yYarouxcs Mo 6aibHO-PEHTUHTOBOM cucTeMe, MpUMephl 3aJaHui 1715t
Ta00PaTOPHBIX 3aHATHH.

Bce ouenounsle cpeacrsa npenacrasieHsl B [Ipunoxenuu 1

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPE/ICTB

OreHOYHBIE CpeACTBa Pa3pabOTaHBI AL BCEX BUIOB YIEOHOH IEeATeTbHOCTH CTYAICHTA — JICKIHH, Ta00paTOPHBIX 3aHITHH,
CaMOCTOSITEIBHOM PadOThI ¥ IPOMEKYTOUHON aTTECTAIUH.

OreHOYHBIE CPECTBA NPEICTABIEHBI B BUJIE:

- CPEJICTB TEKYIIET0 KOHTPOIISL: YCTHBIH OMpoc, pacueTHO-rpadideckas paboTa, KypcoBas pabora;

- CPEIICTB UTOrOBOI'O KOHTPOJIS — IPOMEKYTOYHOM aTTeCTallUU: 3a4€Ta ¢ OLEHKOU B 3 ceMecTpe.

6. YAEBHO-METOAUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MO YJIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHAs JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBO, TOA
JI1.1 | Caiipunaunos C. 111. I'unpasnrka cucTeM BOJIOCHAOKEHHUS M BOIOOTBEIeHUS: yueOHoe | M.: U3n-Bo Accormanuu
nocobue CTPOHUTENBHBIX By30B, 2012

6.2. [lepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UnTepHer"

21 CrnoBapu 1 SHIUKIONEINH

32 | Undopmannonnsie MaTepHET-pecypcsl ['eonormueckoro dakymsreta MI'Y

33 | Hayunas anekTpoHHas OnOnIHnoTexa
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Poccuiickuit nH(GOPMAITHOHHO-O0NOINOTEYHBIH KOHCOPLILYM

35 | Bcepoccuiickuii HayYHO-UCCIEA0BATENbCKIH Teonormueckiit HHCTUTYT uM. A.I1. Kapnunrckoro
36 |9BbC JIAHb
97 |9BC KIAY
38 | Odummansusrii caiit MI'PU-PITPY. Paznen: YaeOnsie GoHB - YueOHO-METOANIECKOE ObecieueHne
6.3.1 Ilepevyens NporpaMMHOro odecrneveHust
6.3.1.1 | Office Professional
Plus 2019
6.3.1.2 | Windows 10
6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | DnexrponHO-OnOMMOTeUHas cuctema «Kumwkubiid JJom Yausepcuteray ("bubmmoTex")
6.3.2.2 | DnekrpoHHO-OMbONMHOTEUHAst cucrema "JlaHp"
Hocryn k komnekiusm snexrponHbix uzgannii 9bC "Usnarensctro "Jlanp"
6.3.2.3 | ba3a maHHBIX HayYHBIX AJIEKTPOHHEIX XypHasoB "eLibrary”
6.3.2.4 | Undopmannonnas cucreMa «ExnHoe 0KHO mocTyIa kK 00pa30BaTEIFHBIM pPecypcam»
6.3.2.5 | ®enepanbHbIil mopTan «Poccuiickoe 00pa3oBaHUE»

8. METOJMYECKHE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUIIIMHBI (MO YJISA)
Meroandeckue ykazaHus 10 U3y4€HHIO AUCHUILTHHBI « OCHOBBI THAPABIUKI» MpecTaBiIeHbl B [IpunoxkeHun 2 1 BKIIOYAIOT B ceOs:
1. Meroandeckne yKazaHUs I 00YJaIOIIMXCs 10 OpraHM3aIiK yIeOHOH NesITebHOCTH.

2. Meroandecknue yKa3zaHUS [0 OPTaHU3ALIUHN CAMOCTOATEIBHON PabOThI 00YJaIOIIUXCSL.
3. Meroandeckue yKkazaHUs [0 OpPTraHU3aLUK MPOLEAypPhl OLICHUBAHUS 3HAHUH, YMEHUI!, HABBIKOB U (UJIM) OIBITA

ACATCIBbHOCTH, XapaKTCPUIYIOIIUX STAIlbl (bOpMI/IpOBaHI/Iﬂ KOMIICTEHITHAH.




