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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

[ensiMu OCBOCHHS NUCUMUIUIMHBI SBJSIOTCS SBJSIOTCSA: OCHOBHBIE (PM3WYECKHUE SIBJICHUS U MPOLIECCHI
MOKOAIUXCA U ABWIKYIIUXCA )I(HI[KOCTeﬁ U ra3oB, Ba)XHEUININE 3aKOHBI TUAPOCTATUKHU U TUAPOIWHAMUKH,
OCHOBHBIE 3aKOHBI OJJO0US ¥ TUAPABINYECKOTO MOIETUPOBAHUSI.

3amaueil OCBOEHUS

JUCHUITIIMHBI

SIBJIAETCA oOOecreyeHne CTYACHTOB HeO6XOI[I/IMBIM 00BeEMOM

TCOPCTUYCCKUX U IMPAKTUYCCKUX HABBIKOB, KOTOPBIC, C Ol[HOfI CTOPOHBI, ABJIAIOTCA OCHOBOM aJig psaga
JUCHHUIIIMH CIICHHUaJIbHOCTH, a C ,Z[py1"0171 CTOPOHBI, IMTO3BOJIIIOT MCIIOJB30BATHh MCTOABI MCXAHUKHU KUAKOCTHU U
rasza uid pCiCHUs KOHKPCTHLBIX 3a1a4 B obnactu CTPOUTCIILCTBA.

2. IlepeyeHb MJIAHMPYEeMbIX Pe3yJbTATOB O00y4YeHHMsI MO JAUCHMIUVIMHE (MOIYJII0), COOTHECEHHBIX C
HHINKATOPAMM JOCTHKEHUS] KOMIIeTeHUM I

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIMN

Kong n naumeHOBaHME
VHJIUKATOpa JOCTHKEHUS

[Inanupyemblie pe3yabTaTbl O0yUeHUS O
JTUCITUTLINHE, 00ECTICUNBAIOIINE JTOCTIKCHUE

KOMIIETECHIUHU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT
OIIK-1 Cnocoben pemars|OITK-1.1 BeisiBrienue u|3HaeT
3amaun  npodeccuoHanpHOM |KIaccuukanus (HU3MUECKUX H|OCHOBHBIE 3aKOHBI MEXaHUKH KHUJIKOCTH U rasa
JESITEeIbHOCTH HA OCHOBE|XHMHUYECKUX IIPOLIECCOB, [yMeeT
UCIOJIb30BaHUS nporekaomux  Ha  oObekTe|l[IpuMeHsITh Ui TPaKTHYECKUX  PacuyeToB
TEOPETUYECKHIX U |npodeccnoHaIbHON TEOPETUYECKHE 3HAHUS
MPAKTUYECKUX OCHOB|/1€ATEIIBHOCTH BJIa/leeT HABbIKAMU
€CTECTBEHHBIX U METOJAaMH  pacueTa  pasiIUYHBIX  BUIOB
TEXHUYECKUX HayK, a TaKkKe JIBUKCHUS
MaTeMaTHYECKOTO arnmnapaTa
OIIK-1 Cnocoben pemars|OIIK-1.2 Onpenenenue(3naer
3a1aun  pOo(ecCHOHANBHOM|XapaKTePUCTUK  (DU3MYECKOTO|TEOPETHUECKHE OCHOBBI MEXaHHUKH KHUIAKOCTH U
NEeSITeILHOCTH Ha OCHOBE|MpoIecca (sBneHus),|raza
UCIOJIb30BaHUS XapakTepHOro sl  OOBEKTOB|ymMeeT
TEOPETUYECKHIX U |npodeccnoHaIbHON NPUMEHSTH PA3TUYHBIC METOTUKU PACUETOB
MPAKTUYECKUX OCHOB|IEATENbHOCTH,  HAa  OCHOBE|BJIaJieeT HABBIKAMH
€CTECTBEHHBIX U|TEOPETUIECKOTO aHAJM30M BO3MOJKHBIX BHUJIOB COCTOSIHUSI H
TEXHUYECKHUX HayK, a TaKXke|(3KCIepUMEHTaIbHOTIO) JIBYDKEHUS AKHJIKOCTH U ra3a
MaTEeMaTHYECKOTO armapaTa [HCCIeI0BaHus
OIIK-1 Cnocoben pemats|OIIK-1.4 [IpencraBnenue|3naer
3amaun  Mpo(eCCHOHATEHOM [0a30BBIX i1 OCHOBBI MaTeMaTHYECKOTO MOACTHUPOBAHUS H
JeSITeNbHOCTH Ha OCHOBE|MpodeccCHOHaTIbHON cdepsl|aHann3a
WCTIOJIH30BAHUS ¢u3MUeCKUX  TPOIECCOB  H|ymeeT
TEOPETUYECKUX U|sBJICHUN B Buze|[IpuMeHATs MaTeMaTHUeCKHue MOAETH Ul
MPAKTUYECKUX OCHOB|MaTeMaTHUECKOTO(1X) JNEHCTBYIOIIMX B TPUPOAEC H TIPOU3BOJICTBE
€CTECTBEHHBIX u|ypaBHeHus(i1) TeYEeHUH

TEXHUYCCKUX HAYK, a TaK¥XKC
MAaTEMaTUYCCKOT O allrapara

BJajJeeT HABbIKAMU
Teopﬂeﬁ (I)I/I3I/I‘-ICCKOF0 n MarcMaTH4CCKOIo
MOACIINPOBAHUA




OIIK-1 Cnocoben pemiath
3agaun  MpohecCHoHATBbHON
JICATEIIFHOCTH Ha OCHOBE
UCTIOJIb30BaHUS

TEOPETHYECKUX "
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX "

TCXHUYCCKHUX HAYK, a TAKIKC
MaTE€MAaTHUYCCKOro aliapara

OIIK-1.5 Bseibop  06a30BbIX
(I)I/I3I/I‘ICCKI/IX u XUMHUYCCKUX
3aKOHOB JIJISl PpEIICHUs 3aaad
npodeccnoHaTbHOMI
JeSTeTbHOCTH

3HaeT
(1)I/I3I/I‘-ICCKI/IC 3aKOHbI CTaTHKM MW JUHAMHUKHU
CIUTOUIHBIX CPeJ

ymeeT

INPUMEHSATh OCHOBHBIC 3aKOHBI B ITPAKTUYECKON
JeSTEIIbHOCTH

BJIa/IeeT HABBIKAMHU

porpaMMHbBIM 06eCHe‘-IeHI/I€M, OIINChIBAIOIIINM
3aKOHBI CTATHKH M TUHAMUKH CILIOMIHBIX CPEJl

OIIK-1 Cnocoben pemath
3a/1a4d  TPOPECCHOHANBHOI

JEATEIbHOCTH Ha OCHOBE
HCIIOJIb30BAHHUS

TEOPETUYECKUX u
IIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a TAKKC
MaTCMaTU4YCCKOro aliapara

OIIK-1.7 Pemenue ypaBHEHU,
OITUCHIBAIOLITHX OCHOBHBIE
¢usnyeckue  MPOLECCHI, c
PUMEHEHHEM METOJIOB
JUMHENHON anreOpbl u
MaTeMaTH4eCcKOro aHaIn3a

3HaeT
ypaBHEHUSA JIMHEHOMN anreopsl u
MaTEMaTUYECKOI 0 aHaIn3a

yMeer

pemarb ypaBHEHUS TMHEWHOM anreOphl
BJIa/IeeT HABbIKAMU

MaTeMaTUYeCKUM u IPOrpaMMHBIM
obecrieyeHreM

OIIK-3 Cnocoben
NPUHUMATh  pPCHICHHS B
npodeccuoHalibHON  cdepe,
UCTIONIB3YSl  TCOPETHUYCCKHE
OCHOBBI U HOPMATHUBHYIO
Oa3y CTPOMTEIBCTBA,
CTPOUTENILHON MHIYCTPUH U
KWIHIHO- KOMMYHAJILHOTO
XO035ICTBA

OIIK-3.2 Beibop MmeToma wuiu
METOAMKUA  pEIICHUs  3aJa4d
npodeCcCuOHAIBHON
JESITEILHOCTH

3HaeT

OcHoBHblE U 0a30Bble (OPMYJIBI MEXAHUKU
KHUJIKOCTH U Ta3a

ymeer

BeiOpathk nmpaBuiibHOE pELICHUE U MPOU3BECTH
pacuer

BJIajieeT HABBIKAMH

HABBIKAMU MAaTEMATHYECKOTO M (PU3UIECCKOTO
MOJIEJIMPOBAHNS BCTPEUAOIIUXCS HA MPAKTUKE
SIBIICHUM

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
Hannas aucuuruinHa (MoAysb) BkIodeHa B brnok «/lucuummunasl, Mmoaynu» b1.0.14.02 ocHOBHOI
npodeccuoHalibHON 00pazoBaTenbHOM TporpamMmbl 08.03.01 CTpouTenbCTBO M OTHOCUTCS K 00s13aTE€IbHOM

qaCTHu yqeGHoro IJ1a”Ha.

Ne e/ ecTs A — Konx n HauMeHoBaHME MHAMKATOpa
/i et YIOUIHE AHctl JTOCTH)KCHHS KOMIIETEHITUN
1 |BeIcmias maTemMaTuka VK-2.6, OIIK-1.6, OIIK-1.7, OIIK- 1.8
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK -
2 |Teopermyeckas MexaHUKa 3.9
3 |oOusnxa VK-1.1, YK-1.5, OIIK-1.1, OIIK- 1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11




3HaTh:

- (hyHIaMeHTalIbHbIE OCHOBBI BBICIIEH MaTeMaTHMKH, BKIIOYAs BEKTOPHYIO airedpy, aHaTUTHUYECKYIO
TE€OMETPHUIO, TEOPHUIO TIPEENoB, nudepeHInanbHOe U HHTETPAIbHOE UCUYHCIICHUE; PyHIaMEHTAIbHBIE OCHOBBI

(GU3MKN ¥ TEOPETUUECKON MEXaHUKH; TUHAMUKY MOA3EMHBIX BO.
YMETB:

- JJOTHYECKH H II0CJICAOBATCIIBHO H3J1araTb (baKTBI, O0BACHATH IIPUYUHHO - CJICACTBCHHBIC CBA3H,
HCIIOJIb3YA 06H_II/IC U CIICHUAJIBHBIC TTIOHATUA U TCPMHUHBIL, IIPOBOAWUTDH (popManmaumo IIOCTaBJICHHOM 3aJa4d Ha

OCHOBEC COBPEMCHHOI'O MAaTEMATHUYCCKOI'O allrapara.
BJIAJACTh:

- HaBbIKaMU paboOTHI C Y4eOHOM TUTEpaTypOil U AIEKTPOHHBIMU 0a3aMH JTaHHBIX.

Bricmas marematuka
TeopeTnyeckas MexaHHKa
duzuka

[Tocnenyromuye TUCHUITIIMHBI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

1 |OcHOBBI BOOOCHA0XEHUS U BOJOOTBEIEHUS

OIIK-3.8, OIIK-4.4, OIIK-6.1, OIIK -
6.2, OIIK-6.4, OIIK-6.10, OIIK- 6.14,
IIKO-2.2, 1IKO-2.3, I1IKO-2.5, IIKO-
2.9, IIKO-2.13, TIKO-3.6, IIKO -3.7,
ITKO-3.8, IIKO-3.12

2 |OCHOBBI TEIIOTa30CHAOKEHHS U BCHTUIAIIUHN

OIIK-4.4, OIIK-6.1, OIIK-6.2, OIIK -
6.4, OIIK-6.10, OIIK-6.14, OIIK- 6.15,
IIKO-2.2, 1IKO-2.3, 1IKO-2.4, IIKO-
2.8, [IKO-2.13, TIKO-3.1, TIKO -3.4,
I1KO-3.5, I1IKO-3.12

3 BHyTpeHHI/Ie CHUCTCMBI BOI[OCHa6)KeHI/I$I N BOJOOTBCACHUA

VK-2.1, VK-2.4, VK-2.6, TIKC-1.1,
IIKC-1.2, TIKC-1.3, TIKC-1.4, TIKC-
1.5, [IKC-1.6

4 |BomonmpoBOIHBIE CETH

VYK-1.1, VK-1.3, VK-2.1, YK-2.2, VK-
2.3, VK-2.4, TIKP-1.1

5 |OcHoBBI 0OecrieueHns MUKPOKJIMMATA 3JaHUI

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -
1.5, OIIK-6.14, OIIK-6.15

6 |WudopmarnmonHoe MoeIupoBaHue B cTpoutenibeTBe (B1M)

OITK-2.4, OTIK-6.6, TTK(LT)-1.2

7 |lIpoexTupoBaHNEe NHKEHEPHBIX CUCTEM

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK -
6.6, OIK-6.8, MKO-2.1, TIKO-2.2,
[IKO-2.3, TIKO-2.4, TIKO-2.5, TIKO-
2.8, IKO-2.9, TIKO-2.10, TIKO-2.11,
MK(D-1.1, TKI)-1.2, MK(D)-1.3,
TIK(L)- 1.4, TIK(LD)-1.5, TTK(L1)-1.6

8 BonoorBoasiue cetu

VYK-1.1, VK-1.3, YK-1.5, VK-2.4, VK-
2.5, YK-2.6, IIKP-1.1, TIKP-1.9, TIKP-
2.8

4. O0beM AUCHUIUIMHBI (MOIYJIAA) B 3a4YeTHBLIX €IUHUIAX € YKA3aHHEM KOJHMYeCTBA aKaJeMHYeCKHX
4acoB, BbIICJCHHbIX HA KOHTAKTHYI0 padoTy oOy4arommxcsi ¢ nmpemojgasareneM (0 BHAaM Y4eOHBIX

3aHATHH) M HA CAMOCTOSAITEIbHYIO Pa00Ty 00Y4YAKOILIUXCH

Bun yueOHOU paboTh | Bcero | W3 HUX gack |CeMeCTp |




Ha
4acoB MPaKTUIECKYIO 3

IOATOTOBKY
KontakTHas padoTa 68 68
Jleximonnsie 3ansarus (JIek) 34 0 34
JlaGopaTtopusie 3ausaTus (J1ao) 4 0 4
Ipaktuueckue 3austus (I1p) 30 0 30
Wnas koHTaKkTHasi paboTa, B TOM YHCJIE: 0,6 0,6
KOHCYJIbTAIIUU TI0 KYPCOBOM paboTe (TIPOCKTY), 05 0.5

KOHTPOJBHBIM pabotam (PI'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHhI 0,6 0,6
(mpoexkTa); cnaya KOHTpoNbHBIX padot (PI'P))

KOHTaKTHas paboTa Ha aTTECTALUIO B CECCHIO
(KoHCYyTBTAIUS TIEpE SK3aMEHOM U cliava

Yacel HA KOHTPOJIb 0 0
CamocrositesqibHas pa6ora (CP) 38,9 38,9
O01as Tpy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
yacer:| 108 108
3a4YeTHbIC eTUHHIIBI: 3 3

5. Copep:kaHue AUCHUILIMHBI (MOAYJIsl), CTPYKTYPHMPOBAaHHOe IO pa3jenaM (TeMaM) € YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKa/leMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHH
5.1. TemaTnueckuii MiaH JUCHUILIMHBL (MOJTYJIs)

KonrakTtHas padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
AHIUKATOPD
= a
3 JICKIIUU I13 JIP Bcero,
Ne Pazgensl muCcHUTUIMHE S CP qac JOCTHXKEHU
8 ’ P
W3 HUX Ha M3 HUX Ha U3 HHUX Ha
MPaKTU- MPaKTH- MPaKTHU- KOMIIETEHII
BCEro YECKYIO BCEro YECKYIO BCEro YECKYIO %048
MOJAro- TOATro- MHOATOo-
TOBKY TOBKy TOBKY
1. |1 pa3men. BBonHbIe cBeneHus
OCHOBHBIE (pu3MUecKue
CBOMCTBA KHJIKOCTH M Taza
OcHoBHbIE ¢buznueckue OIK-1.1,
1.1. . 3 1 1 6 8 OIIK-1.2,
CBOMCTBA KUJIKOCTH H raza OITK-1.5
2. |2 pa3nen. PaBHOBecue
JKUJIKOCTEH M Ta30B
OIIK-1.1,
2.1. |PaBHOBecCHE XUAKOCTEN 1 ra3oB| 3 1 1 6 8 OIIK-1.2,
OIIK-1.5
3. |3 pasnen. Cunosoe
BO3JICHCTBHE MOKOSILIEHCS
KHUJKOCTH Ha TUIOCKUE B KPUBO
-JINHEMHBIEC TOBEPXHOCTH.
OIIK-1.1,
CuiioBoe BO3IEHCTBHE OIIK-1.2,
MOKOSIIEeHcS  JKMAKOCTH  Ha OIIK-1.4,
3.1. N 3| 2 4 1 6 13
IJIOCKUE W  KPUBOJUHEWHBIC OIIK-1.5,
MTOBEPXHOCTH. OIIK-1.7,
OIIK-3.2




4. |4 pasnen. [lnaBanue tei.
OCTOIYNBOCTb.
4.1. |. [InaBauue ten. OCTOMYUBOCTD. 4 8 (())Il?llli:]ii,
5 |5 paznen. OCHOBbI KHHEMATUKH
Y IMHAMMKH )KUJKOCTH M rasa.
OIIK-1.1,
OCHOBBI KHHEMAaTHKH Hu OIIK-1.2,
51 JUHAMHUKH KUJIKOCTH M T'a3a. 6 20 8g§:1g’
OIIK-1.7
6. |6 pasnmen. I'mapaBnuyeckue
COTIPOTHUBIICHUS MTPHU ABMKCHUH
JKHIKOCTH U rasa.
OIIK-1.1,
I'mapaBnuyeckue OIIK-1.2,
6.1. |conpoTHBIIEHHS TIPH JIBUKCHUU 4 16 | OIIK-1.4,
JKAIKOCTH U rasa. OIIK-1.5,
OIIK-1.7
7. |7 paznen. OgHOMEpHbBIE
HaITOPHBIC MTOTOKH KHJIKOCTCH U
ras3os.
OIIK-1.1,
OnxHoMepHBIE HATOPHBIE TTOTOKH OINK-1.2,
7.1. N 4 10 OIIK-1.4,
JKMIKOCTEHN M ra3os. OIK-1.7
OIIK-1.5
8. |8 paznen. J{Brm>keHue KUJIKOCTH
Y Ta3a B IIOPUCTOM Cpejie.
OIIK-1.1,
OIIK-1.2,
81 I[BI/I)KGHIEG JKHJIKOCTH M Ta3a B 20| 119 |omk-14
MOPUCTOM Cpeie. OITK-1.5,
OIIK-1.7
9. |9 paznen. OcHOBBI
MOJICIIUPOBAHUS
TUAPABINYECKHUX SBICHHIA.
OIIK-1.1,
OCHOBEI MOJETUPOBAHUS OIK-12,
9.1. TUJIPABIINYECKUX SBJICHUM. 6 83?:13'
OIIK-1.7
10. |10 paznen. PaBHOMEepHOE 1
HEpPaBHOMEPHOE JIBIKCHHE
OTKPBITBIX 0€3HAMOPHBIX
ITOTOKOB
OIIK-1.1,
10.1 |PaBHOMEpHOE W HEPAaBHOMEPHOE OIK-1.2,
' 6 OIIK-1.4,
JBUKEHHE OTKPBITHIX TTOTOKOB OITIK-1.5,

OIlK-1.7




11. |11 pa3znen. Mnas koHTakTHasA
pabota
OIIK-1.1,
OIIK-1.2,
OIIK-1.4
11.1.|Wnasg xourakTHas padora 3 1,1 .
P | OIIK-1.5,
OIIK-1.7,
OI1K-3.2
12. |12 paznen. Kontpoin
OIlK-1.1,
OIIK-1.2,
12.1 saueT 3 OI1K-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-3.2
5.1. JIexuun
Ne | HaumeHnoBaHue paszzaena o
" HanmenoBanue u kpaTkoe coaep:kaHue JeKIun
/1 U TEMBI JIEKITUI
OcHOBHBIE (U3HYECKUE CBOMCTBA )KHIKOCTCH M ra30B
Onpenenenue npeaMera, Kak  HaydHOM — AucUMIUIMHBL.  [Ipumepsl
WCIIOJIb30BaHUsI 3HAHUH TIPHUKJIATHOM MEXaHHMKH XKHUJIKOCTH U raza B 00acTu
cTtpoutenscTBa. CBA3b Kypca CO CMEXKHBIMH AUCHUIUIMHaMH. KpaTtkue
OcHOBHBIE PU3HYECKUE
o UCTOpPUYECKHE CBEJICHUSI O pa3BUTUU HayKu.OOBEKT U3ydyeHHs, pusnueckoe
1 CBOMCTBA KHJIKOCTH U N N
rasa CTPOECHUE KUAKOCTEH M razoB. ['mmore3a cruiomHou cpenapl. Ouznyeckue
CBOMCTBA: IUIOTHOCTb, YACJIbHBIA BEC, OTHOCUTEJIbHBIE IUIOTHOCTh U
YAEIbHBINA BEC, COKUMAEMOCTh, TEKYUYECTh, BA3KOCTh. MiealibHbIE U pealIbHbIE
#Kuakoctu. HeHproTOHOBCKME )KUIKOCTU. CHITbI, IEHCTBYIOLINE B KUAKOCTIX
M Ta3ax.
PaBHOBecue XUAKOCTEH U ra3oB.
I'mapocraTtuyeckoe mgaBiaeHWe W ero cpoiictBa. JuddepeHnuanbHbie
ypaBHEHUSI paBHOBECHS KUAKOCTH. OCHOBHOE YpaBHEHUE TUIPOCTATUKH, €TO
. [reoMeTpruueckoe M IHEPreTHYECKOE TOJIKOBaHWE. PaBHOBECHE KUIKOCTH U
PaBsHOBecHe xnaKocTEH o N
2 rasa B moje CHibl TsDKeCTH. OTHOCHTENIBLHBIM IOKOM >KMAKOCTH M Trasa.
U Ta30B
Enununel, xapakrepusyroriue gasiaeHue. [[pubopsl a1 u3MepeHus JaBIeHUs
u BakyyMma. [ pacduueckoe nzo0paskeHue pacrpeneiaeHus THapoCcTaTHIeCKOTo
naBiieHus. Pacnpenenenue gaBaeHUs B MOKOSIIEMCS rase.
. CuiioBoe  BO3ACHCTBHE  MOKOSIIEHCS  KUAKOCTH Ha  INIOCKHE U
CuitoBoe BO3JICHCTBHE .
. KPUBOJIMHEWHBIE TOBEPXHOCTH.
TTOKOSIIEHCS KUIKOCTH N
3 AHaTUTUYECKUA CMOCO0 OMpeiesieHUs TaBIeHUs Ha TUIOCKUE TTOBEPXHOCTH.
Ha IUIOCKHE U
. Lentp npaBnenuss u ompeneneHue ero koopauHar. Cuna gaBieHHs Ha
KPUBOJIMHEHHBIE o
KpUBOJIMHEWHBIEC MOBEPXHOCTH. Teno nasnenus. LleHTp naBneHus.
ITOBEPXHOCTH.
4 . [InmaBauue te. IInaBanue tea. OcTOMYNBOCTS.
OCTOMYUBOCTD. 3akoH Apxumena. [InaBy4ecTs U OCTOMYMBOCTD TUIABAIOIINX TEI.
OCHOBBI KHHEMAaTHKH U TMHAMHKH KHUIKOCTH U Tasa.
JIBa MeTOo/1a M3y4YEeHUS KUJIKOCTH U ra3a, KiacCu(UKaIs BUIOB IBHUKEHUS,
o TPaeKTOpUsl W JIMHUA TOKa, JJIEMEHTapHas CTpyWka. BuxpeBas nunus,
5 CHOBDI KUHCMATIKH 1 BUXpeBOM MHYp. [I0TOK U €ro 3neMeHTsl. Y paBHEHHE HEPa3PBIBHOCTH IOTOKA
AMHAMUKH XKUAKOCTH I |, muddepeHIManbHON U THApaBIMYecKoil ¢popmax. Cuisl, JeMCTBYIOIINE B
rasa. xuakocTax. dubddepeHnnanbHuble ypaBHEHUS IBIKCHHS HEBSI3KOUW KUIKOCTH
(ypaBHeHHs Diiniepa) U UX WHTETPAIbI TSl Pa3INYHBIX CIydaeB. YpaBHEHUE
beprymnn quis crpyiiku




HEBSI3KOM W BSI3KOM JKMAKOCTU. ['eomeTpuyeckass W HSHEpreTudeckas
WHTEpIpeTaius ypaBHEHUS bepnymiu, MbE30METPUUECKUI u
TUJPABIMYECKUN YKJIOHBL. YpaBHeHHE bepHymnmM i MOTOKAa BA3KOM
KUJKOCTH M METOIbl €ro npumeHeHus. KoiauyecTBO [BMXKEHHS U
KHUHETUYeCcKasi SHEprusi MOTOoKa XHUAKOCTU. HampsbkeHue cuia BS3KOCTH.
VYpaBuenne HaBbe-Crokca mns Bs3koM xuakoctu. TypOyneHTHOCTh U ee
XapaKTepUCTUKH, ypaBHeHU PeliHonbaca. YpaBuenue bepHyinu 1yis ra3os.

I'mppaBnuueckue
CONPOTUBJICHUS TIPU
JIBIKEHUHN KUIKOCTH B
rasa.

I'mnpaBnuueckre CONPOTUBIIEHUS IIPU ABUXKEHUHN XKUIKOCTHU U rasa.

Bunsl rugpaBnuueckux —conmporuBieHui. OOmmue 3aBUCHUMOCTH  AJIS
OIpeNiesieHus] MoTeph Hamopa B ogHoMepHbIX moTokax (Illesu, BeiicOaxa,
Hapcu-Beiicbaxa). JlamuHapHO€ W TYpOYJIEHTHOE JBMI)KCHHE >KHUIKOCTH.
OcHOBHOE ypaBHEHUE PaBHOMEPHOTO JABM)KEHUS )KUJIKOCTH. Pacnipenenenne
KacaTeNIbHbIX HANPSHKCHUM W CKOPOCTEH IPU JIAMUHAPHOM DPABHOMEPHOM
nBkeHUH B TpyOax. @opmyna Ilyaseiins u 3Hauenne korxpdunuenrta Japcu
IIPY JaMUHApHOM JIBHKeHUHU. OO01iue cBeieHus 0 TypOyJIeHTHOM JBHKCHUU.
Pacrnipenienenrie kacaTelbHBIX HANpPSKEHUM M CKOPOCTEM B TypOYyJIE€HTHOM
noroke. Ilpaktuyeckue Gopmyiibl A pacueTa HOTEpb Harmopa U HpoQuis
CKOpOCTel B TpyOax mpu TypOYJICHTHOM MIBIKEHHH. 3aBHCHMOCTH IS
onpenenenuss kodpduuuenta Illesu. MectHsle norepu sHepruu. OOumume
CBEICHMSI. 3aBUCUMOCTHU JIJISl ONPEEIICHUs NTOTEPh HANOpPa MPU W3MEHEHUU
CCUEHUs M HalpaBJICHHUs IMOTOKAa. B3anmMHOE BIMSHUE MECTHBIX
conpoTuBiieHUH. Bimsnue uncna Pelinonpaca Ha 3HayeHHe KO3 UIMEHTA
MECTHOTO COIPOTHUBJICHHUS.

OpnHOoMepHbIE HAllOPHbIE
MOTOKH JKUAKOCTEH 1
ra3oB.

OpHoMepHbIE HAOPHBIE TOTOKH YKUJIKOCTEH U ra3oB.

Turnbsl OTBEPCTUI U HACAJOK, BUJIBI CKaTUsA CTpyH. VcTeueHue uepes maibie
OTBEPCTHS B TOHKOM CTEHKE IMpPU TMOCTOSHHOM Hamope. TpaekTopus
BbITEKarouleil crpyu. Mcreuenne ®uaKocTu yepe3 OOJIbIINE OTBEPCTHS MPU
MIOCTOSIHHOM M TE€pEeMEHHOM Hamnopax. lcreueHue dyepe3 HacaJku NpH
IIOCTOSIHHOM HaIlope, BaKkyyM B Hacajkax. Vcreuenme razos, kputuuyeckas
CKOpOCTb HcTedeHMs. IIpakTudyeckue peKOMEHJALMUU IO ONPEACIICHUIO
3HaueHu Koa((ULMEHTOB pacxona M cKopocTH. HezaromyieHHble CTpyH
BA3KOM  kuAKOCTU. OCHOBHBIE XapaKTEPUCTUKHM HE3AaTOIUIEHHOM CTpYH.
Knaccudukanus tpy6omnpoBogoB. Pacuer mpocThIX, KOPOTKUX W JUITMHHBIX
TpyOompoBosioB.  [lomstue o  pacyere  ceredl  TpyOOIPOBOJIOB.
l'unpaBnuueckuid  pacder TpyOONMpOBOAOB TpPH  TPAHCIOPTUPOBAHUU
nByx(a3HbIX MOTOKOB. JIBmkeHHe ra3oB mo Tybam. bonbuime yckopenus,
KojeOaHusl NaBleHU W ypOBHEH B HAMOPHBIX cUcTeMax. | mapaBinuueckuit
yaap B TpyOax, ¢opmyna XKykoBckoro. JlaBieHHE CTpyH >KHMJIKOCTH Ha
TBEPAbIE TOBEPXHOCTH.

JIBU>KEHUE KUIKOCTH U
rasza B IOPUCTOM Cpeje.

JIBU>KeHME KUAKOCTH U ra3a B IOPUCTON cpelie.

OOmme cBeneHuss o QuubTpaud. OCHOBHOW 3aKOH  (DMIBTpALIUU.
Kosdduument dunbtpanmu. Metonsl omnpeneneHus  KodduiueHTa
¢unpTpanuu. JlamuHapHas u TypOysneHTHas ¢uiubTpauus. PaBHOMepHOE
JBWDKEHUE TPYHTOBBIX BOJ. [IpUTOK TPYHTOBBIX BOJ K BOJOCOOPHBIM
coopyxkeHMsIM. [IpUTOK K IpeHa)KHOMY M apTe3MaHCKOMY Kosioaunam. Pacuer
IpyNNbl  COBEPUIEHHBIX KOJOJIEB NpH BOAOMOHIKEHUHU. [lpuTok K
OMMHOYHON  BojocOopHOil  ramepee. OCHOBBI  pacueTa  CHUCTEMBI
TOPU30HTANIBHBIX COBEPIICHHBIX M HECOBEPIIEHHBIX JApeHaxenl. Meton
OI'JIA.

OCHOBBI MOJIETUPOBAHUS
TUIPABINYECKUX
SIBJIEHUH.

OCHOBBI MOJIETUPOBAHUS TUAPABINYECKUX SIBJICHUH.
[Tonobue ruapoMexaHuyeckux mporeccoB. YUucrna U KpUTEpUU MOA0OUS.
Metoael MonenupoBanus. [lonaTrue o MeTozie pa3sMeEpHOCTEN.
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PaBHOMepHOE 1
HEpPaBHOMEPHOE
JBUKEHHE OTKPBITHIX
MOTOKOB

PaBHOMEpHOE M HEPAaBHOMEPHOE ABUKCHHUE OTKPBITBIX IIOTOKOB
Omnpenenenue BUa U pacyeT KPUBBIX CBOOOTHON MOBEPXHOCTH KUAKOCTH B
KaHajax

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasnena

Ne .
/r | ¥ TEMbI IPAKTHHECKHX HaunmenoBanue u coaepkaHue NPakTUYECKUX 3aHATUN
3aHATHI
OcHoBHbIe pU3HYECKHE CBOPHUCTBA KUIKOCTH U ra3a
OcHoBHBIE pU3NUECKHE . ) o
. ®dusnyueckue CBOWCTBA: IUIOTHOCTh, VYAEIbHBIM BEC, OTHOCUTEJIbHBIC
1 CBOMCTBA XKUIAKOCTH U .
IJIOTHOCTh U YJIE€JBHBIN BEC, COKUMAEMOCTb, TEKY4€ECTh, BI3KOCTb.
rasa o
Cuibl, IEUCTBYIOIINE B KUJIKOCTSIX U ra3ax.
PaBHOBecHE )KHIKOCTEN U ra30B
['unpocraTudeckoe jgaBieHue ©  ero cBoiictBa. JuddepeHnunansabie
YpaBHEHUSI PABHOBECUS KUAKOCTH. OCHOBHOE YPAaBHEHHE FMAPOCTATUKH, €TI0
. |reoMeTpuuecKkoe U IHEPreTUUECKOE TOJIKOBaHME. PaBHOBecHE KUAKOCTU U
PaBHOBecue xunkocreu N .
2 30 raza B Iosie Cuibl TsbKeCTH. OTHOCHUTENbHBIM IMOKOW JKUJIKOCTH M Tasa.
Y Ta30B
Enuanner, xapaktepusyromue AaBieHue. [IpuOopbl s W3MepeHus
JMaBieHUsT H BakyyMma. ['paduueckoe u300paxKeHHE paclpeierIeHHs
TUAPOCTAaTUYECKOr0 JaBiieHus. PacnpeneneHue naBiaeHUS B IOKOSIIEMCS
rase.
. CunoBoe  BO3ACHCTBME  NOKOSIIEHCS  JKUJKOCTM HA  IUIOCKUE U
CunoBoe Bo3zeiicTBHE .
. KPUBOJIMHENHBIE TOBEPXHOCTH.
MOKOSALIEHCS KUIKOCTH N
3 A LUTOCKHG I AHaMTAYECKUA CTIOCO0 OmpeiesieHUs JaBICHUS Ha IJIOCKHUE TTOBEPXHOCTH.
. LlenTp naBieHuss U ompeneneHue ero koopauHaT. Cuna JaBieHUsT Ha
KPUBOJIMHEWHbIE o
KpUBOJIMHENHBIE TOBepxHOCTU. Teno nasnenus. LlenTp nasnenus.
MTOBEPXHOCTH.
4 . [InaBanue Te. IInaBanne teia. OCTOHYUBOCTD
OCTONYHBOCTD. 3akoH Apxumena. [1naBydecTb 1 OCTOMYHMBOCTD MJIABAIOIMIMX TEJ
OcHOBBI KHHEMAaTHKU U (OCHOBBI KHHEMATUKH U TUHAMUKH >KUJIKOCTH U Ta3a.
S5 | IMHAMHKY KUIKOCTH U
rasa.
['mapaBnuyeckre CONPOTUBIICHUS PU JBUKEHUHU KUJKOCTHU U Trasa.
Bunelt runpaBnuueckux compotuBieHud. OOmmMe 3aBUCUMOCTH IS
onpezeNieHusl MoTepb Hamopa B ogHoMepHbIX notokax (Illesu, Belic6axa,
Hapcu-Beiic6axa). JlamuHapHOoe W TypOyJlE€HTHOE JBHXEHHE HKHJKOCTH.
OcHoBHOE ypaBHEHHE  PAaBHOMEPHOTO  JBUXKEHUS  >KHJKOCTH.
Pacnipenenennie kacatelbHBIX HANpPSKEHUH M CKOPOCTEW NP JaMUHAPHOM
THapaBHUecKHe paBHOMEpHOM JBIKeHHH B TpyOax. ®opmyna Ilyaseiins u 3HaueHue
COMPOTHB/ICHHS TIPH koad¢uinmenta Jlapcu npu namuHapHOM ABMKeHHH. OOIIue CBEIeHUs O
6 TypOyJICHTHOM JBWIKEHUHU. PacmpejeneHne KacaTelbHbIX HaIPSKEHUN H
JIBIDKCHUH JKUJKOCTH U .
rasa CKOpOCTe# B TypOyneHTHOM moToke. [IpakTuueckue ¢popMymnsl Ui pacuera
' MoTeph Hamopa W TpoduiIs CKOpocTedl B TpyOax mnpu TypOYJICHTHOM
JBUKEHHUH. 3aBUCUMOCTH Ui onpeeneHus kodddummenta [llezn. Mectabie
notepu sHeprun. OOume cBeAeHNs. 3aBUCUMOCTHU JIJIsl ONPEIeNIEHUs TOTePh
Haropa npy U3MEHEHUHU CEUEHHUS U HAMpaBlIeHUs TOTOKa. B3auMHoe BiusiHue
MECTHBIX CONpOTUBIICHWI. BinusHue uyucna PeiHoibaca Ha 3HaYeHUE
Kod((UIMEeHTa MECTHOTO COMTPOTUBIICHHUS.
Onuomeprbie HanopHBIC |OIHOMEpPHBIE HAIOPHBIE MOTOKU KUIAKOCTEH U ra30B
7 MOTOKH KUAKOCTEH U
ra3os.
3 JIBr>keHre KUIKOCTH U |/IBMKEHNE )KUIKOCTHU U ra3a B IOPUCTOU Cpelie.

rasa B IIOPUCTOU cpee.




O6mme cBeaeHuss o QuibTpanuu. OCHOBHOW 3aKOH  (UIBTpAIUH.
Koadoumment Qunbrpanmu. Metonsl  ompeaeneHust KodpQuimenrta
¢buneTpanuu. JlamuHapHas u TypOyneHTHas QuibTpanus. PaBHOMepHOE
JIBUKEHHE TPYHTOBBIX BOJ. IIpUTOK TpPYHTOBBIX BOJ K BOAOCOOPHBIM
coopyxkeHUsM. [IpUTOK K IpeHAKHOMY M apTe3naHCKOMY KoJoAmaM. Pacuer
TPYNIbl  COBEPIICHHBIX KOJIOALIEB TIpH BOJOMOHIKEHUHU. [Iputok K
ONMHOYHON  BomocOopHoii  rajepee. OCHOBBI ~ pacdera  CHCTEMBI
TOPU30HTAIBHBIX COBEPIICHHBIX W HECOBEPIICHHBIX JApeHaxei. Meron
SI'JIA.

OCHOBBI MOJICTTUPOBAHMS
TUAPABINYECKUX
SIBJICHHU.

OcCHOBBI MOJIENTMPOBaHMS THAPABINYECKUX SBICHUM.
[TogoOue ruApOMEXaHWYeCKUX IMPOLEeccoB. Yucna M KpUTEpUH TMOAO0OUS.
Metonel MonenupoBanus. [lonaTue o MeTozne pa3sMEpHOCTEN.
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PaBHOMEpHOE 1
HEpPaBHOMEPHOE
JIBUKEHUE OTKPBITBIX
IIOTOKOB

PaBHOMEpPHOE 1 HEPABHOMEPHOE JBUKEHUE OTKPBITHIX IIOTOKOB

5.3. JlaboparopHbie pabOTHI

HanmMeHnoBaHue pasaciia

Ne
o/ | TEMBI 1a00paTOPHBIX HaumenoBanue u coznepxkanue 1a00paTOpHbBIX padoT
paboT
. CunoBoe  BO3ACHCTBME  NOKOSIIEHCS JKUJKOCTM HA  IUIOCKUE U
CunoBoe Bo3zclicTBHE .
. KPUBOJIMHENHBIE TOBEPXHOCTH.
MTOKOSIILIENCS KUIKOCTH .
3 A TUIOCKIE 1 AHaTUTAYECKU CTIOCO0 OmpeiesieHUs JaBICHUS Ha IJIOCKHUE TTOBEPXHOCTH.
. IlenTp nmaBimeHus W omnpezaeneHue ero koopauHar. Cuia NaBieHUs Ha
KpUBOJIMHENHBIE .
KpUBOJIMHENHBIE TOBepxHOCTU. Teno nasnenus. LlenTp nasnenus.
IIOBEPXHOCTH.
. 'unpaBnuueckue conpoTUBIEHUS NPU ABMXKEHUHN KUIKOCTHU U rasa.
Buasl runpaBnudeckux — compoTuBieHMH. OOmue 3aBUCUMOCTH IS
onpezeneHusl MoTepb Hamopa B ogHoMepHbIX notokax (Ille3u, Belicbaxa,
Hapcu-Beiic6axa). JlamuHapHOoe U TypOyJlE€HTHOE JBHKEHHE HKHJKOCTH.
OcHoBHOE yYpaBHEHHE  pPaBHOMEpPHOTO  JABW)KEHHUS  KUJIKOCTH.
Pacnipenienenne xacaTeabHBIX HANPSOKEHUM M CKOPOCTEH IPH JIAMUHAPHOM
aBHOMEpPHOM JBIKeHHH B TpyOax. ®opmyna Ilyaseiins u 3HaueHue
I'mapaBnuueckue p p A 124 PMY Y
COMPOTHB/ICHHS TIPH kodduuuenta Jlapcu npu 1aMuHapHOM JBHXeHHU. OOIIue CBElEeHUs O
6 TypOyJEeHTHOM JBH)XKEHUHU. PacripeneneHue KacaTeNbHBIX HANpPSDKEHUH U
JBUKEHUH KUIKOCTU U .
rasa ckopoctell B TypOylneHTHOM noToke. [IpakTuueckue GopmMyiisl 11 pacyera
' noTepp Hamopa M Hpoduias CcKopocTed B Tpydax mHpu TypOYJIEHTHOM
JBYO)KEHUH. 3aBUCUMOCTH 1151 onpeneneHus koagduuuenta lllezu. MectHbie
notepu sHepruu. OO1me cBeAeHNs. 3aBUCUMOCTH JIJIsl ONPEIeNIEHUs T0TEPh
Hanopa Ipy U3MEHEHUH CEYEHMsI U HallpaBJICHUs IOTOKa. B3aumHoe BiusHue
MECTHBIX CONPOTUBIICHUI. BinusHue uyucna PeiHonbaca Ha 3Ha4YeHUE
K023(ppHILIMEeHTa MECTHOTO COTIPOTUBJICHUS.
JIBuKkeHue ®KUAKOCTH U Ta3a B IOPUCTOH cperie.
OO6ume cBenenuss o ¢uibTpauud. OCHOBHOM 3aKOH  (PUIBTpALH.
Kosdpouuument Qunprpaunu. Mertoasl omnpeaeneHuss KodpQuimeHrta
¢wibTpanun. JlamuHapHas M TypOyneHTHas QuibTpanus. PaBHomMepHOe
8 JIBUKCHHE KUJAKOCTH U |IBUKEHHE TPYHTOBBIX BOJ. IIpUTOK TpyHTOBBIX BOJ K BOAOCOOPHBIM

rasa B IIOPUCTOU cpee.

coopykeHusM. [IpuToK K ApeHaxHOMY U apTe3uaHCKOMY Kojojuam. Pacuer
Tpymimbl  COBEPIICHHBIX KOJOAUCB IIPU BOJOIMOHUKCHHU. HpI/ITOK K
OIIMHOYHON  BomocOopHO#l  ramepee. OCHOBBI ~ pacdera  CHUCTEMBI
TOPU30HTAJIBHBIX COBEPIICHHBIX W HECOBEPIIEHHBIX JApeHaxkenh. Merton
OI'IA.




5.4. CamocrosTenbHas paboTa 00y4aronmxcs

Ne | HaumeHoBaHue pasnena .
ConeprkaHue caMOCTOSATEILHON pabOThI
/0 | JUCLUIUIMHBI U TEMBI
OcnoBuble puznveckne |OCHOBHBIE (PU3NUECKUE CBOMCTBA )KUIKOCTEH U ra3oa
1 CBOMCTBA JKUIKOCTH U
rasa
. PaBHOBeCHE )KUIKOCTEH U ra3oB.
I'mapocratnueckoe pAaBieHue U ero cpoicTBa. JuddepeHunanbHble
YpaBHEHHU PaBHOBeCUS )KUIKOCTU. OCHOBHOE ypaBHEHUE TUAPOCTATUKH, ET0
. [reoMerpuueckoe u sHEpreTMYecKoe TOJNKOBaHMWE. PaBHOBecue JKUIKOCTH U
PaBHOBecue xuakocrei N N
2 ra3a B Moje cwibl TsKeCTU. OTHOCUTENbHBIM IOKOH KHUJAKOCTU W rasa.
Y Ta30B
Enununpl, Xxapakrepusyrolye f1apieHue. [Ipubops! A u3MepeHus AaBaeHus
U Bakyyma. I'paduueckoe nzodpaskeHue pacrpeaeneHus THApOCTaTHUECKOTO
JaBieHus. PactipenencHue qaBieHNs B IOKOSIIEMCS rase.
. CunoBoe  BO3JCHCTBHE  MOKOSIIEHCA  KMIKOCTH HAa  IUIOCKHE U
CunoBoe Bo3a€eiiCTBHE .
. KPUBOJINHENHBIE TOBEPXHOCTH.
MOKOSIILIENCS KUIKOCTU N
3 AHauTHYECKUR croco0 onpeieNeHus 1aBlIeHUs Ha INIOCKHE TOBEPXHOCTH.
Ha IUIOCKHE U
. LlenTp npaBneHuss U omnpezaeneHue ero koopauHar. Cuia AaBlieHUs Ha
KPUBOJINHENHBIE .
p KPUBOJIMHENHBIE TOBepXHOCTU. Teno nasnenus. LlenTp nasnenus.
IIOBEPXHOCTH.
4 . [lnaBanue Ten. ITnaBanue ten. OCTONYUBOCTD.
OCTOWYHMBOCTb. 3akoH Apxumena. [InaBydecTs 1 OCTOMYMBOCTD IJIABAIOLIUX TEIN.
OCHOBBI KHHEMAaTUKH U JUHAMUKH KUIKOCTH U Iasa.
JIBa MeTos1a U3y4yeHUs KUAKOCTU U Ta3a, KiacCu(pUKalys BUAOB JIBUKEHUS,
TPACKTOpPUS M JIMHHA TOKa, JIEMEHTapHas CTpylika. Buxpesas nuHus,
BUXpeBOM HYP. [I0TOK 1 €ro 35eMeHThl. Y paBHEHUE HEPA3PBIBHOCTH ITOTOKA
B mu(PepeHIMAIbHON 1 THAPABINYECKON (hopMax.
Cunpl, neiicTByomue B KuAKocTAX. JluddepeHunanbHble ypaBHEHUS
JIBIDKEHUS HEBSI3KOM KMIKOCTU (ypaBHEHHs Difyiepa) M UX MHTETpajibl JUIs
OCHOBBI KHHEMATUKHU U [pa3lIUYHBIX CIIy4yaeB. Y paBHEHHE BepHYIUIH /U1l CTPYHKH HEBSI3KOW M BA3KOI
S | AMHAMMKHM )KUJKOCTH U |)KUAKOCTH. ['eoMeTpuyiecKas U dHEpPreTudeckass HHTEpPIpETalns YpaBHSHUsI
rasa. bepHyi, NbE30METPUYECKUN M TUAPABIMYECKUN YKIOHBI. YpaBHEHHE
bepHymum Uil MOTOKa BSA3KOM JKUAKOCTHM M METOJBl €ro INPUMEHEHHS.
KonuuecTBo [BM)KEHUS W KHHETUYECKass DSHEPIUs IOTOKA >KHMJIKOCTH.
Hanpsokenne cun  Bsaskoctu. YpaBHenue Haspe-Crokca mams  Bs3KOU
xKuAKocTU. TypOylIeHTHOCTb U €€ XapaKTepUCTUKHU, ypaBHeHus PeliHonbca.
YpasHeHnue bepHymum [1s 1a30B.
. 'mnpaBnuueckne CONpOTUBIIEHUS NPU ABMXKEHNUN KHUJIKOCTHU U rasa.
JIBa MeTos1a U3y4yeHUs KUAKOCTU U Ta3a, KjJacCU(PUKAIUS BUIOB JTBUKECHHUS,
TPAacKTOpUS M JIMHHA TOKa, JIEMEHTapHas CTpyiika. Buxpesas nuHus,
BUXpeBOM HYP. [I0TOK 1 €ro 3neMeHThl. Y paBHEHNE HEPA3PBIBHOCTH ITOTOKA
B i depeHnnanbHOM U ruapaBIndeckoit popmax.
T'unpasueckue Cuitel, JEWCTBYIONIME B JKHAKOCTAX. JluddepeHnnanbubie ypaBHEHUsI
6 CONPOTUBICHUA TIPU | npypykeHUsI HEBS3KOW JKUIKOCTH (ypaBHEHHs Diijiepa) U UX HHTErPabl ISt

JABMDOKCHUHU XKUJIKOCTH U
rasa.

pa3IMYHBIX CIy4yaeB. Y paBHEeHUE bepHyIu 1l CTpyWKN HEBSI3KOU U BA3KOU
Kuakoctu. ['eomerpruueckas U SHEpreTUYecKass UHTEpIPETalus ypaBHEHUs
bepHymn, nbe30METPUYECKUH M THUAPABIMYECKUN YKJIOHBL. YpaBHEHHUE
bepHym s 1MOTOKa BS3KOM JKMIKOCTH M METOJBI €r0 IPUMEHEHHS.
KonnyecTBo 1BHKEHHS 1




KMHETUYECKasi SHEprusi IMOTOKa JXKUAKOCTU. HampsbkeHne cuin BSI3KOCTH.
VYpasaenne HaBbe-CTokca nnsi BSI3KOW KHUAKOCTH. TypOyIneHTHOCTh U €e
XapaKTepUCTUKH, ypaBHEHUs PeliHonbaca. YpaBaenue bepHyinu 11s ra3os.

OnHOMEpHBIE HAIOPHbBIE
HOTOKH YKHUIKOCTEN U
ra3os.

OI[HOMepHBIG HAITOPHBIC ITIOTOKU )KI/IIIKOCTef/’I H 1ra3oB

Tunsl oTBepCTHil M HAcalOK, BUABI CKaTHs cTpyu. VcreueHue yepes Masbie
OTBEPCTHS B TOHKOM CTEHKE IIpU IIOCTOSSHHOM Hamope. Tpaekropus
BBITeKaroleil crpyu. VMcreuenue ®uaKocTu yepes3 Oobllne OTBEPCTHS IpU
IIOCTOSSHHOM U TIEpEMEHHOM Hamnopax. lcreueHue uepe3 Hacagku Ipu
MIOCTOSIHHOM Harlope, BakyyM B Hacajakax. lcteuenue razoB, KpuUTHUecKas
CKOpOCTb HcTedeHMsl. [IpakTuyeckue peKOMEHJALUU II0 ONPEAEIICHUIO
3HaueHu Ko3(h(UIMEHTOB pacxola M CKOpocTH. HesaromiieHHble cTpyH
BA3KOM  kuakocTH. OCHOBHBIE XapaKTEPUCTUKU HE3aTOIUIEHHOM CTpyH.
Knaccudukanusa tpy6onpoBogoB. Pacuer mpocThiX, KOPOTKUX U JUIMHHBIX
TpyOompoBogoB.  [loHsTne o  pacuere  cereid  TpyOOIPOBOIOB.
lunpaBnuueckuit  pacyer TpyOONpPOBOAOB MpPH  TPAHCIOPTUPOBAHHUU
nByx(a3HbIX MOTOKOB. [IBmxkeHue ra3oB no Tybam. bonblime yckopenus,
KojeOaHusl NaBleHUI U YpOBHEH B HANOPHBIX cucTeMax. [ mapaBinuueckuit
ynap B TpyOax, Qopmyna XKykoBckoro. JlaBieHue cTpym >KMIKOCTH Ha
TBEPbIE TTOBEPXHOCTH.

JIBM>KEeHUE KUAKOCTH U
rasza B IIOPUCTOM cpejie.

JIBYOKEHHE KHUJIKOCTH U ra3a B IIOPUCTOM Cpejie.

OOmme cBemeHuss o QuiupTpamuu. OCHOBHOW 3aKOH  (DMIIBTpALIUU.
Koapdumment dunptpanmu. Metoapl  omnpexaeneHus  koddduimenTa
¢bunbTpanuu. JlamuHapHas u TypOyneHTHas ¢uibTpanus. PaBHOMepHOE
JIBMDKEHUE TPYHTOBBIX BOJA. [IpUTOK TPYHTOBBIX BOA K BOJIOCOOPHBIM
coopykeHHsIM. [IpUTOK K JpeHa)kHOMY M apTe3naHCKOMY Kosioauam. Pacuer
TPYIIbI  COBEPIICHHBIX KOJIOALEB TP BOJONOHMXKECHUHU. [IpUTOK K
OIMHOYHOM  BojocOopHOil  rasepee. OCHOBBI  pacueTa  CHCTEMBI
TOPU30HTAILHBIX COBEPIICHHBIX W HECOBEPIIECHHBIX JpeHaxed. Meton
SI'J1A.
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6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

MeTtonudeckue yka3aHus ISl 00y4aroMuXCcs 0 OCBOCHUIO TUCITUTUTHHBI

[IporpamMmMoi TUCUUIUIMHBI IPELYCMOTPEHO MPOBEICHUE JICKIUOHHBIX 3aHITUH, HA KOTOPBIX JAETCA
OCHOBHOI CHCTEMaTHU3WPOBAHHBIM MaTepHall, MPAKTUYECKUX U JIaOOpATOPHBIX 3aHATHI, MPEANoararnmx
3aKperuieHue U3y4eHHOTo MaTepuasia U (GOpMHpPOBAHUE Y OOydYarOUIMXCS HEOOXOAMMBIX 3HAHWN, YMEHUH U
HaBbIKOB. Kpome Toro, BaKHEHIIMM STanoM H3y4eHUS TUCIMIUIMHBI SBJSETCS CaMOCTOsITeNbHas padoTa
o0yJaroImuxcs C HUCIHOJb30BAHUEM BCEX CpPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00Bbem camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeayOIIee:

- U3yYEHHUE TEOPETHUUYECKUX BOIIPOCOB IO BCEM T€MaM JIUCLMILIMHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- IOATOTOBKA K JJAOOPATOPHBIM 3aHSATHUSM;

- IOJIrOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- BBITIOJTHEHUE pacueTHO-Tpaduueckor padbotsl (PI'P);

- IOJArOTOBKA K 3a4eTy.

3a10roM yCHenHoro OCBOEHUS ATOW JUCHUILINHBI SBISETCS 0053aTeIbHOE MOCEIIEHUE JIEKIIMOHHBIX,
MPAKTUYECKUX U Ja0OPAaTOPHBIX 3aHATHH, TaK KaK MPOITYCK OAHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHATHIA MOYKET
OCJIO)KHUTh OCBOEHHUE pa3zienioB Kypca. Ha mpakThueckux 3aHATHUSX MaTepuall, U3JI0KEHHBIM Ha JIEKIUSX,
3aKpEIISIeTCs BHIITOJIHEHUEM KOHTPOJIBHBIX padoT 110 TeMaM JUCHUILIMHBI coriacHo PIT/I.

[Tpuctynas K U3y4EHHUIO TUCHUIUIMHBI, HEOOXOIUMO B TIEPBYIO OUepe/ib 03HAKOMUTHCS COAEPKaHUEM
PIIJA mist cTyneHTOB OYHOM (opMBI OOy4YeHHS, a TaKKe METOIUYECKHMH YKa3aHWSMH I10 OpraHU3alid
CaMOCTOSITENTbHOM pabOThI U OJITOTOBKU K MPAKTUYECKUM U J1a00paTOPHBIM 3aHATHSIM.

[Tpy MOATOTOBKE K MPAKTUYECKUM H JTA00OPATOPHBIM 3aHATHAM M B paMKaX CaMOCTOSITEILHON paboThI
M0 U3YYCHHIO TUCUHUIUIHHBI 00y4JaronIMMCs HEOOXO0AUMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HA JIEKIMOHHOM 3aHATHM MAaTEpPHANl U JOIOJIHUTH €r0 C y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

DU CAMOCTOSITEJIbHOM  WM3YYEHMM TEOPETHMYECKOM TEMBl CHIElIaTh  KOHCIEKT, HCIOJIb3Yys
pekomenoBanuble B PI1J[ ncrounukuy;

7. OueHo4Hble MATepHAJIbI /ISl NPOBeJeHUs] TEKYylIero KOHTPOJIsI YyCIeBAeMOCTH U NMPOMEKYTOYHOM
arrecTaniy 00y4aloIMXcs 10 AUCHHUILIMHE (MOLYJII0)
7.1. IlepeyeHb KOMIETEHIM ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCLMITIINHBI

Ne KonTtponupyemsie paziensl TUCUUILTAHBI Kox u nanmenosanne . Bun onreHOuHOTO
i (Moyns) WHIUKATOpa KOHTPOIUPYEMOit cpescTBa
KOMIIETEHIIUH
1 ?aZI;OBHLIG (bu3UYECKrEe CBOMCTBA KUIKOCTH U OITK-1.1, OTIK-1.2, OTIK-1.5 |rect
2 |PaBHOBecHE XKUIKOCTEH U Ta30B OIIK-1.1, OIIK-1.2, OIIK-1.5 [rect
3 iﬁﬂiiﬁn HaB(r);HoecI:c(;IT: HSI K HESJI;;;E;I?;: OIIK-1.1, OIIK-1.2, OTIK- 1.4, TECT, 33aJ1au
A p OITK-1.5, OITK-1.7, OIIK -3.2 |"°¢T> 3334
MTOBEPXHOCTH.
4 |. IInaBanme Ten. OCTOMYMBOCTS. OIIK-1.2, OIIK-1.4 TECT, 3a4a4uu
5 OcHOBBI KHHEMATHKHA U IuHaMHUKH kuaxkocTu|OIIK-1.1, OITK-1.2, OIIK- 1.4, TeCTLL
W Taza. OIIK-1.5, OTIK-1.7 ec
6 I'mppaBinueckue COIIPOTHUBIICHHUS npu|OIIK-1.1, OIIK-1.2, OIIK- 1.4, TeCThI
NBIDKECHUU KUIKOCTH U rasa. OIIK-1.5, OIIK-1.7
7 OnroMmepHble HanopHbIe MOTOKM xkuakoctel u|OIMK-1.1, OIIK-1.2, OIIK- 1.4, TeCThI
rasos. OIIK-1.7, OIIK-1.5
8 JlBwxenue xkuakocTd u raza B mopuctoi|OITK-1.1, OIIK-1.2, OIIK- 1.4, TeCTEL
cpeze. OIIK-1.5, OIIK-1.7




OcHoBbl  MoaenupoBanus rtuapasiandeckux|OI1K-1.1, OIIK-1.2, OIIK- 1.4,

¥ [spnemit OIK-1.5, ONK-1.7 Tectet
10 PaBHOMepHOoe u HepaBHomepHoe aBmxeHue|OIIK-1.1, OIIK-1.2, OIIK- 1.4, TeCTLL
OTKPBITBIX IOTOKOB OIIK-1.5, OIIK-1.7

OIIK-1.1, OIIK-1.2, OIIK- 1.4,

11 |Muas xoHTakTHas paboTa OIIK-1.5, OIIK-1.7, OIIK -3.2

OIIK-1.1, OIIK-1.2, OIIK- 1.4,

12 |3a4er OIIK-1.5, OIIK-1.7, OIIK -3.2

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WK UHBIE MaTEPHAJIbI TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH, HEOOXOIUMbIE
JUTSL OIICHKY 3HAHUW, YMEHUI U HABBIKOB ¥ (MJIM) ONBITA MPOPECCHOHATBHOMN JIeATETPHOCTH, XapaKTePU3YIOIINUX
sTans! (HOPMUPOBAHMS KOMIIETEHIUI B MIPOIIECCEe OCBOCHUS AUCIUITIIUHBI

JUIS IPOBEPKU C(HOPMUPOBAHHOCTH MHIIMKATOpa AoCTHxkeHus komrereHuii OITK-3.2

TecroBble 3agaHUs

1. YTo Takoe KUIKOCTE?

a) pusuveckoe BEmecTBO, ClIOCOOHOE 3aNOHSATE ITYCTOTHI;

0) (u3Hnueckoe BEIecTBO, ClIOCOOHOE U3MEHSTh (POpPMY O[] AeHCTBUEM CUIT,

B) (PM3HUYECKOE BEIIECTBO, CIIOCOOHOE U3MEHSTH CBOM 00BEM;

2. Kakas u3 oTuX KUIKOCTEHN HE SIBIISIETCS KaleIbHON?
a) PTyTh;

0) KEpPOCHH;

B) HE(TH;

T) a30T.

3. Kakas U3 3THX ®KUIKOCTEH HE SIBISETCS ra3000pa3Hon?
a) )KUJIKUH a30T;

0) pryTs;

B) BOJIOPOT;

T') KUCJIOPOT,

4. PeasibHOM XHJIKOCTBIO HA3bIBAETCS JKUIAKOCTh
a) HE CYIIECTBYIOIIAs B IPUPO/IE;

0) HaxXOJAIIAsACS TPU PEATBbHBIX YCIOBHSIX;

B) B KOTOPOW MPUCYTCTBYET BHYTPEHHEE TPEHUE;
I') ciocoOHast OBICTPO UCTIAPATHCS.

5. UneanbHOM >XKUIKOCTHIO HA3EIBAETCS

a) )KUAKOCTb, B KOTOPOU OTCYTCTBYET BHYTPEHHEE TPEHHUE;

0) )KUJKOCTb, TTOJAXO/ISIIAS Il TPUMEHEHNS,

B) KHUIKOCTh, CIOCOOHAsT CXKUMAThCS,

T') )KUJKOCTh, CYIIECTBYIONIAs TOJIBKO B OMIPEICTICHHBIX YCIOBHUSIX.

6. Maccy ®HJIKOCTH 3aKJIIOYEHHYIO B €JMHULIE 00beMa Ha3bIBAIOT
a) BECOM;

0) yIenbHBIM BECOM;

B) yJE€JIbHOMN INIOTHOCTBIO;

T') IJIOTHOCTHIO.

7. CKUMaeMOCTB 9TO CBOMCTBO KHUIKOCTH

a) U3MEHSITh CBOIO (DOpPMY MO IeHCTBHUEM JaBIICHUS;

0) U3MEHATH CBOM 00BEM IO ICUCTBUEM JaBICHUS;

B) COIIPOTHUBISATHCS BO3JACHCTBUIO IaBICHUS, HE U3MEHSS CBOIO (hopMy;
T') UI3MCHSATH CBOM 00beM 0€3 BO3ACHCTBUS JaBIICHHS.




8. CKMMaeMOCTh )KMJIKOCTH XapaKTepU3yeTCs
a) kodpdurmmentom ['enpu;

0) k03¢ puLeHTOM TeMIepaTypHOTO CKATHUS;
B) KO3 (PHUITUEHTOM MO KATHS;

) KO3PPHUIHEHTOM 00BEMHOTO CHKATHSL.

9. BA3KOCTE )XKUIKOCTH 3TO

a) CIIOCOOHOCTH COMPOTHUBIISITHCS CKOJIBKEHUIO UITU CABUTY CJIOEB JKUJIKOCTH;

0) CrmoCcOOHOCTH MPEOAOJIEBATh CUITY TPEHHUS KUIKOCTH MEXKIY TBEPIAbIMH CTCHKAMU,
B) CIIOCOOHOCTH MEPETEKATh M0 TOBEPXHOCTH 32 MUHUMAIILHOE BPEMS.

10. KunemaTtnueckuii KO3 PHUITMEHT BA3KOCTH 0003HAYAETCS TpeuecKor OyKBOH
a)v,
o) W

B)1;
r)T.

11. Iunamudeckuii ko3hGUIHEHT BI3KOCTH 0003HAYACTCS TPEUCCKOM OYKBOMA
a)v;
o) W,

B)1;
)T

12. BSI3KOCTB )KHIKOCTHU TIPU YBEIMYCHUN TEMIIEPATYPBI
a) YBEIIMYMBACTCS;

0) yMeHbIlIaeTCs;

B) OCTA€TCsl HCU3MEHHOM;

I') CHavaJia yMEHbBIIAETCS, a 3aTeM OCTACTCsI TOCTOSTHHOM.

13. IHTEeHCHBHOCTb UCTIAPEHUSI )KUJKOCTH HE 3aBUCUT OT
a) OT JaBJICHUS;

0) oT BeTpa;

B) OT TeMIepaTyphl;

14. Kak Ha3bIBAaIOTCS pa3eiibl, HA KOTOPBIEC JEIUTCS THApPABIUKA?
a) TUAPOCTATUKA U THIPOMEXAHHKA,;

0) ruaIpOMEXaHuKa U TUIPOTUHAMUKA,;

B) TUPOCTATHKA U TUAPOJINHAMUKA;

') TUIPOJIOTUSI ¥ TUAPOMEXaHUKA.

15. Pa3nen ruapaBiuky, B KOTOPOM pacCMaTPUBAIOTCS 3aKOHBI PABHOBECHS J)KUAKOCTH HA3bIBACTCS
a) THAPOCTATUKA;

0) TUAPOIMHAMUKA;

B) THJpPOMEXAHUKA

16. 'mapocTaTuyeckoe TaBJI€HUE - 3TO JIaBJICHUE MTPUCYTCTBYIOIIEE
a) B IBHOKYILENCS KUIKOCTH;

0) B MOKOSIIIIEHCS )KUJIKOCTH,

B) B KHUJIKOCTH, TIOMEIICHHON B pe3epByap.

17. Kakue dYacTUIBl KHUIKOCTH HCIBITBIBAIOT HAWOOJbBIIEE HAMPSDKEHHE CXKATHS OT JCHCTBUSA
TUAPOCTATUYECKOTO AaBICHUS?

a) HaXOJSITIMECS Ha JTHE pe3epByapa;

0) HaxosIIHecs Ha CBOOOHON TTOBEPXHOCTH;



I') HAXOJAILINECS B LICHTPE TSHKECTH pacCMaTpUBAEMOT0 00beMa JKUKOCTH.

18. ITepBoe CBOMCTBO TMIPOCTATUYECKOTO JABJICHUS TJIACUT

a) B JTIF0OOH TOYKE JKUIKOCTH TUIPOCTATHUECKOE AaBJICHUE MEPICHIUKYISIPHO TUIOIIAIKE KacaTeIbHOM
K BBIJICJICHHOMY 00bEMY U JEHCTBYET OT pacCMaTpPUBAEMOT0 00beMa;

0) B 000 TOYKE KHUIKOCTU THIPOCTATUIECCKOE JABICHUE MEPICHIUKYISIPHO TUIOIIAIKE KacaTelIbHOM
K BBIJICJICHHOMY 00bEMY U JCHCTBYET BHYTPh PacCMaTPUBAEMOT0 00beMa;

B) B KaXJOM TOYKE >XMIKOCTH THAPOCTATUYECKOE JaBJICHUE JIEHCTBYET MapauIeNIbHO IUIOLIAAKE
KacaTeJIbHOW K BBIJICJICHHOMY 00beMY U HaIPaBJICHO MPOU3BOJILHO;

F) FI/II[pOCTaTI/I‘IeCKOe JaBJICHUC HCU3MCHHO BO BCECX HaHpaBJICHI/ISIX " BCECraa HepHGHI[I/IKyJISIpHO B TOYKEC
€ro MPUJIOKEHUS K BBIJICJICHHOMY 00bEMY.

19. Bropoe cBOMCTBO I'MAPOCTATUYECKOTO AaBICHUS TJIACUT

a) THIPOCTaTUYECKOE JIABJICHUE IIOCTOSHHO M BCET/Ia TIEPIICHIUKYIISIPHO K CTEHKaM pe3epByapa;
6) TUAPOCTATUYCCKOC NJABJICHUEC U3MCHACTCA ITPU UBMCHCHHWU MCCTOIIOJIOKCHUA TOYKH,

B) THIPOCTATHYECKOE JIaBJICHHE HEM3MEHHO B TOPH30HTAILHON TUIOCKOCTH;

F) THAPOCTATUYCCKOC JABJICHUC HCU3MCHHO BO BCCX HAIIPABJICHHUAX.

20.YpaBHeHHUE, MTO3BOJISIONIEE HAMTH THAPOCTATUYECKOE IaBICHUE B JIFO00H TOUKE paccCMaTpUBAEMOTO
o0beMa Ha3bIBACTCS

a) OCHOBHBIM YPaBHEHUEM T'HJIPOCTATHKH;

0) OCHOBHBIM YpaBHEHHEM I'MAPOJIMHAMUKH;

B) OCHOBHBIM yPaBHEHHEM T'IPOMEXaHUKU;

') OCHOBHBIM YpaBHEHHEM THJIPOAMHAMUYECKON TEOPHH.

21. OcHOBHOE ypaBHEHHE T'HIPOCTATUKYU TIO3BOJISET

a) OIpeeIsITh IaBJICHHUE, IEHCTBYIOIEE HAa CBOOOIHYIO TOBEPXHOCTH;

0) ompenenaTs JaBJlIeHHUE HA IHE PE3EpByapa;

B) OIPENENATH IaBJIE€HUE B JIIO0OM TOUKE paccCMaTpuBaeMoro o0beMa;

T') OIpPENENATh JaBlIeHHe, IeUCTBYIOIIEe Ha OTPYKEHHOE B )KHUJIKOCTh TEIO.

22. Yemy paBHO THIPOCTATHIECCKOE JABJIICHUE TIPH TIIYOWHE TOTPYKEHUS TOYKH, PABHOM HYITIO
a) TaBJICHHUIO HaJl CBOOOAHON MOBEPXHOCTHIO;

0) mpou3BeICHUIO0 00bEeMa KUJIKOCTH Ha €€ TUIOTHOCTH;

B) pa3HOCTH JIaBIICHUH Ha JHE pe3epByapa U Ha ero MOBEPXHOCTH;

T') MPOU3BEACHUIO INIOTHOCTH KUJAKOCTH Ha €€ YACIbHBIN BeC.

23. "]laBneHue, NPUIOKEHHOE K BHEIIHEH MOBEPXHOCTU >KUJKOCTH, MEPEIaeTcss BCEM TOYKaM 3TOMN
KHUJIKOCTH IO BCEM HAITPABJICHUAM OI[I/IHaKOBO"

a) 7TO - 3aKoH HproTOHa;

0) oT0 - 3akoH [lackans;

B) 9TO - 3aKkoH Hukypanze;

T) 3TO - 3aK0H JKyKOBCKOTO.

24. TIoBepXHOCTb YPOBHS - 3TO

a) MMOBEPXHOCTb, BO BCEX TOUKAX KOTOPOU JaBJI€HHE U3MEHSETCS 10 OJIMHAaKOBOMY 3aKOHY;

0) MOBEPXHOCTH, BO BCEX TOUKAaX KOTOPOH JaBiieHHE OJIMHAKOBO;

B) TIOBEPXHOCTh, BO BCEX TOYKAX KOTOPOW JaBJICHHWE YBEJIMYMBAECTCS MNPSMO MPONOPIUOHATIBHO
YIQJIEHUIO OT CBOOOHOM MOBEPXHOCTH;

r) cBOOOJHAsI MOBEPXHOCTh, OOpa3yroOMIasiCs HAa TPaHUIIEC pa3ziesia BO3MYIIHOW W JKHAKOW Cpel MpHu
OTHOCHUTEJIEHOM ITOKO€E JKUIKOCTH

25. Kak npuiio’keHa paBHOJAEHCTBYIOMIAA THAPOCTATHYECKOTO JABJICHHSI OTHOCUTEIIBHO IIEHTPA TSKECTH
PSIMOYTOJIbHOI OOKOBOI cTeHKH pe3epByapa’?

a) HUXeE;

0) BhIIIIE;



B) COBITAJIACT C LIEHTPOM TSHKECTH;
T') CMEIIIEHA B CTOPOHY.

26. CrnocoOHOCTH TUTABAIOLIETO TEJa, BHIBEIEHHOTO U3 COCTOSHHS paBHOBECHUS, BHOBb BO3BpAIaTHCs B
3TO COCTOSIHUE Ha3bIBACTCS

a) YCTOWYUBOCTHIO;

0) OCTOMYHMBOCTHIO;

B) IJIaBY4YECTHIO;

T') HEMTOTOILISIEMOCTBIO.

27. BonousMeuieHue - 3T0

a) 00BbEM KHUJIKOCTH, BBITECHSEMBbIH CyTHOM IIPU HOJIHOM MOTIPYXKEHUH;

0) BeC KUIKOCTH, B3ITOI B 00BbeMe Cy/IHa;

B) MAaKCUMAaJIbHBIH 00BEM KHUIKOCTH, BBITECHSIEMBbIH I1aBAIOLIUM CYTHOM;
T') BEC KUAKOCTH, B3STOH B 00bEMe MOTPYKEHHOM YaCTH Cy/IHA.

28. Ecnu cynHO BO3BpamiaeTcsi B MCXOTHOE TOJOXKEHUE TOCIE JACUCTBUS OMPOKUIBIBAIOIICH CHIIBI,
METaIlCHTPUYIECKas BBICOTA

a) UMEET MOJIOKHUTEITHHOE 3HAUCHHE;

0) UMeeT OTpHUIATEIbHOE 3HAYCHHUE,

B) paBHA HYIIIO;

T') YBEIMUMBACTCA B TIPOIIECCE BO3BPAIICHHUS CYHA B UCXOIHOE MOJIOKECHHUE.

29. Ecnm cymHO TOCIE BO3ACHCTBHSI ONMPOKUABIBAIOIICH CHIIBI  MPOJOJDKACT  JlayIbHEHIIee
OTIPOKHUBIBAHUE, TO METAIICHTPUYECKAsI BHICOTA

a) UMEET MOJIOKHUTEITHHOE 3HAUCHHE;

0) UMeeT OTpHUIATEIbHOE 3HAYCHHUE,

B) paBHA HYIIIO;

') YMEHBIIIAETCS B MIPOIECCE BO3BPAICHHS Cy/JHA B UCXOAHOE MOJIOKEHHE.

30. IlpoBeneHHas uepe3 00beM KUAKOCTH TOBEPXHOCTh, BO BCEX TOUKAX KOTOPOM 1aBJIeHNE OIMHAKOBO,
Ha3bIBACTCS

a) CBOOOTHOM MOBEPXHOCTHIO;

0) MOBEPXHOCTHIO YPOBHS,

B) MOBEPXHOCTHIO MOKOS;

') CTaTU4YECKON MOBEPXHOCTHIO.

31. OTHOCUTENBHBIM ITOKOEM KUIKOCTH Ha3bIBAETCS

a) paBHOBECHE KUAKOCTU IIPU MOCTOSHHOM 3HAUE€HUH JEUCTBYIOIIMX HA HEE CUJI TSXKECTH U UHEPLIMH;
0) paBHOBECHE KUKOCTH TP MEPEMEHHOM 3HAUEHUU JIEHCTBYIOIIUX HA HEe CUJI TSHDKECTH U UHEpIHH;
B) paBHOBECHE JKUJKOCTH NPU HEU3MEHHON CUJIE TSKECTU U U3MEHSIOIIENCS CHIIe MHEPLINN;

I') paBHOBECHE KUJIKOCTH TOJIBKO MPU HEM3MEHHOM CHIIE TSKECTH.

32. Bo BpaiaromeMcs: TUIMHIPHUYECKOM cOCyJie CBOOOAHAS TOBEPXHOCTh UMEET GopMy
a) mapadoJbl;

0) runepOoIIbL;

B) KOHYCa;

r') cB0OOHAs TOBEPXHOCTh TOPHU3OHTAJIBHA.

33. Iliomaap NONepeyHoOro ce4eHus MOTOKA, MEPIEHNKYISPHAs HAIIPaBICHUIO JIBH)KEHHS HAa3bIBACTCS
a) OTKPBITHIM CEYEHHEM;

0) )KUBBIM CEYCHUEM;

B) MOJIHBIM CEUYEHUEM;



I) IJIOMIa/lb pacxo/a.

34. YacTb nepuMeTpa )KMBOTO CEUEHHUs1, OTPaHUUEHHAs TBEPIbIMU CTEHKAMH Ha3bIBAECTCSA
a) MOKpPBIH IEPUMETD;

0) mepuMeTp KOHTAKTa;

B) CMOYEHHBIN IIEPUMETD;

I') TUIPABIMYECKUI IEPUMETP.

35. O0BEM KUIKOCTH, IPOTEKAIOIINI 32 EAMHUILY BPEMEHU Yepe3 KUBOE CEUEHHUE HA3bIBACTCS
a) pacxo/] MOTOKa;

0) 00BEMHBII MTOTOK;

B) CKOPOCTb ITOTOKA;

') CKOPOCTb pacxoja.

36. OTHOLICHHE pacXo/1a )KUKOCTH K TUIOIIA/IN )KUBOTO CEYCHUST Ha3bIBACTCSI
a) CPeIHUI PacXo/1 MOTOKA KUJAKOCTH;

0) cpemHsisi CKOPOCTh MOTOKA;

B) MaKCUMAaJIbHAsE CKOPOCTh TTOTOKA;

') MUHHUMAJIbHBIN pacxo/] MOTOKa.

37. OTHOIIIEHHE )KUBOTO CEYEHHUS K CMOUYEHHOMY TMIEPUMETPY Ha3bIBACTCSA
a) TUJIpaBINYECKas CKOPOCTh MOTOKA,

0) rUIPOIMHAMUYECKHUI PAcX0/l TOTOKA;

B) pacxoj MOTOKa;

I') THAPABIMYECKUN painyc MOTOKA.

38. Ecnu nipu IBXKCHHUU JKUAKOCTH B JIAaHHOW TOYKE pycia JAaBJICHHE U CKOPOCTh HE U3MEHSIOTCS, TO
TaKoe JIBFDKCHUE HA3bIBACTCS

a) YCTaHOBHBIIIEMCS,

0) HEYCTaHOBHUBIIIEMCS;

B) TYpOyJIEHTHBIM YCTaHOBHUBIIIUMCS;

T') JaMHUHAPHBIM HEYCTAHOBUBIIIEMCS.

39. JIBWkeHUe, NpU KOTOPOM CKOPOCTb M JABIEHUE HU3MEHSAIOTCA HE TOJIBKO OT KOOpAMHAT
MIPOCTPAHCTBA, HO U OT BPEMEHH Ha3bIBAETCS

a) JaMUHAPHBIM;

0) cTalMOHAapHBIM;

B) HEYCTAaHOBMBILIUMCS;

T) TypOyJEHTHBIM.

40. IIpu ycraHOBUBLIEMCSI IBM)KEHUH, KpUBasl, B KaKJI0M TOYKE KOTOPOI BEKTOpa CKOPOCTH B TAHHBIN
MOMEHT BpEMEHH HAIpaBJIeHbI 110 KacaTelbHON Ha3bIBAECTCS

a) TPacKTOpHs TOKa;

0) TpyOKa TOKa;

B) CTpyMKa TOKa;

T) JUHUS TOKA.

41. TeyeHue XUAKOCTH CO CBOOOTHOM MOBEPXHOCTHIO HA3bIBAETCS

a) YCTaHOBHBIIIEECS;

0) HamopHoe;

B) Oe3HANOpHOE;

') cBOOOHOE.

42. Teuenue >XUIKOCTH 0e3 CBOOOJHOW MOBEPXHOCTM B TPYyOONPOBOAAX C TMOBBIIMIEHHBIM WIH
MOHMXEHHBIM J[aBJIEHUEM Ha3bIBAETCS

a) 6e3HamopHoE;



0) HamopHoe;
B) HEYCTAHOBUBIIIEECS;
') HeCBOOOIHOE (3aKPBITOE).

43. YUnen ypaBHeHus: bepHyiu, o0603HavuaeMblii OyKBO# Z, Ha3bIBaeTCS
a) TeOMETPUYECKOI BBICOTOM;

0) MbE30METPUIECKON BBICOTOM;

B) CKOPOCTHOM BBICOTOM;

T') MOTEPSHHON BBICOTOM.

44. Ynen ypaBHenus: bepuyiiu, 0003HauaeMblil BHIpAXKEHUEM Ha3bIBACTCA
a) CKOPOCTHOM BBICOTOM;

0) reoMeTpUUECKOM BBICOTO;

B) Ib€30METPUUYECKON BBHICOTOM;

I') IOTEPSIHHOM BBICOTOM.

45. Unen ypaBHenus bepuymim, 0003Ha4aeMblii BBIpQ)KEHUEM HA3bIBAETCS
a) MbE30METPUYECKOI BBICOTOM;

0) CKOPOCTHOM BBICOTOW;

B) TEOMETPUUYECKON BBICOTOM;

') TAKOT'O 4JieHa HE CYIIECTBYET.

46. YpaBuenue bepuysuiu 715 ABYyX pa3iIudHBIX CEUCHHUM MOTOKA JAET B3AUMOCBSI3b MEXKY
a) IaBJICHHEM, PAacX0/I0M U CKOPOCTHIO;

0) ckopoCThIO, HaBiieHUueM U ko3 dummentom Kopuonuca;

B) JIaBJICHUEM, CKOPOCTBHIO U TEOMETPUUYECKOI BBICOTOM;

I') FEOMETPUUECKON BBICOTON, CKOPOCTHIO, PACXOJIOM.

47. Koapdunuent Kopuonuca B ypaBHenuu bepHymim xapakTepuszyeT
a) peXKUM TEUYEHUS KUIKOCTH;

0) cTeneHb ruAPaBIUYECKOrO COMPOTHBIICHUS TPYOOIIPOBOA;

B) U3BMEHEHUE CKOPOCTHOTO HAIOpa;

T') CTENEHb YMEHBIICHHs YPOBHS MOJIHOM SHEPTUU.

48. JIuHeliHble MOTEpU BbI3BAHBI

a) CWJIOM TPEeHUSI MEXKIY CIIOSIMU KHUJIKOCTH;
0) MECTHBIMU CONIPOTHUBIICHUSIMU;

B) JUIMHOM TpyOONpoBO/a;

T') BSI3KOCTBIO KUJKOCTH.

49. MecTHbIE TIOTEPH YHEPTUU BBI3BaHbI

a) HaJIM4MEeM JIMHEWHBIX COTPOTHUBIICHUN;

0) HaTMYKMeM MECTHBIX COMPOTUBIICHUN;

B) Maccol JBIKYILIENUCS KUAKOCTH;

I') HHEpIUEH JIBIKYLIEHCS AKUIKOCTH.

50. [Inst u3MepeHusi CKOPOCTH MOTOKA UCIIOIB3YETCs
a) TpyOka I[uto;

0) mpe30MeTp;

B) BUCKO3UMETD;

r) TpyOoka Bentypu.

51. JInst usmepeHns pacxo1a >KMIKOCTH MCIIONIb3YETCs
a) TpyOka IluTto;

0) pacxonomep IluTto;

B) pacxogomep Bentypu;

T') IbE30METp.



52. YcraHoBuBIIEECA JBUKEHUE XapaKTEPU3YETCsl ypaBHEHUSMHU
av="1(x,y,z,1); P=0(x,y,2)

o =1(x,y,z,1); P=0(X,y, z, 1)

B)v =f(X,y,2); P=0(X,y, Z,1)

v =f(x,y,2); P=0(x,y, 2)

53. Pacxo moToka u3MepsieTcsi B CJACIYIOMMX eIMHUIIAX
a) M%;

0) m?/c;

B) M* C;

r) M°/c.

54. HeycranoBuBIIEECS ABMXKEHUE XKUJIKOCTH XapaKTEPU3yeTCsl ypaBHEHUEM
a)v="1(x,y,2);P=0(x,Y, 2)

o) =1f(x,y,2); P=0(x,y, 2,1

B)v =f(X,y,2,1); P=0(X, Y, 7, 1)

v =1(x,y,z1); P=0(X,Y, 2)

55. 3nauenue korddunuenta Kopuonuca s TaMUHAPHOTO PEKUMA JIBHKEHUS KHUIKOCTH PaBHO
a) 1,5;

0)2;

B) 3;

r) 1.

56. 3nauenne ko3 dunmenra Kopuonuca 1t TypOyJIeHTHOTO peKUMa JIBHXKEHUS JKUIKOCTH PAaBHO
a) 1,5;

0) 2;

B) 3;

r) 1.

57. Yto sBASAETCSI ICTOYHUKOM ITOTEPD YHEPTUH JBUKYLIEHCS KUIAKOCTH?
a) TUNIOTHOCTB;

0) BS3KOCTb;

B) pacxo/ >KUJIKOCTH;

I') ©3BMEHEHHE HalpaBJICHUs JIBUKCHUS.

58. Ha kakue BUBI 1€TATCS TUAPABINYECKHE COPOTUBIICHUS?
a) TUHEIHBIC U KBaJPaTUYHBIE;

0) MecTHbIE U HEJTMHEIHbIE;

B) HEJIMHEHHBIC U JINHEHHBIE;

T') MECTHBIE U JINHEWHBIE.

59. JlamuHapHBII peXXUM JBUKEHUS )KUJKOCTH 3TO

a) pEeXHUM, TpPU KOTOPOM YaCTULBI >KUIAKOCTH MEepeMel[aroTcsi OeCCUCTEMHO TOJBKO Yy CTEHOK
TpyOOIIpOBOJIA;

0) pexuM, IPH KOTOPOM YACTHUIIBI )KHIKOCTH B TPYOOIIPOBO/IE MTepEMENIAIOTCsi 0€CCUCTEMHO;

B) PEXHUM, NPU KOTOPOM MKHUAKOCTb COXPAHSAET ONPEIECIECHHBI CTPOM CBOMX YacTUL (IBUKECHHE
MTOCJIOWHOE);

T') PeXHUM, IPU KOTOPOM YaCTHUIIBI KHUJIKOCTH ABUTAIOTCS MOCIOWHO TOJIBKO y CTEHOK TPpyOOIpoBoa.

60. TypOyneHTHBII peKUM JBUKEHUS )KUJIKOCTH ITO
a) peXKHUM, TTPH KOTOPOM YACTHIIBI KUJAKOCTH COXPAHSIOT ONPEIEICHHBIN CTPO (IBMKYTCS MMOCIONHO);



0) pexuM, IpU KOTOPOM YaCTHUIIBI KHUJIKOCTH MEPEMEIIAIOTCS B TPYOOIPOBOE OECCUCTEMHO;
B) PEXHUM, IIPU KOTOPOM HACTHUIIBI )KUAKOCTU JBUTAIOTCS KaK MOCIOWHO TaK U OECCUCTEMHO;
T') PeXHUM, IPU KOTOPOM YaCTHUIIBI KHUJIKOCTH JBUTAIOTCS MMOCIOWHO TOJIBKO B LIEHTPE TPYOOIPOBOIA.

61. IIpu kakoM pexume BUKEHUS KUIKOCTU B TPYOONPOBOJIE MyIbCallUsl CKOPOCTEH U TaBICHUI He
MIPOUCXOAUT?

a) MPU OTCYTCTBUU JBUKECHHUS KUJKOCTH;

0) Mpu CIIOKOHHOM;

B) IIpH TYpOYJICHTHOM;

T) [IpH JJAMUHAPHOM.

62. IIpn KakoM peKUME JBHKCHHS JKUIAKOCTH B TPYOOIPOBOIC HAOIIONAETCS MYJIbCAIMsS CKOPOCTEH U
JaBJICHUN B TpyOompoBoae?

a) MU JJAMUHAPHOM;

0) Mpu CKOPOCTHOM;

B) IIpH TYpPOYJICHTHOM;

I') IPA OTCYTCTBUH JIBUKCHUS JKUKOCTH.

63. I'’1e ckopoCTh ABMXKEHUS KUAKOCTH MaKCUMAalIbHA MPH TYpOYJIEHTHOM pekume?
a) y CTEHOK TpyOOmnpoBO/Ia;

0) B LIeHTpe TPYOOIPOBOA;

B) MOXET ObITh MaKCHMaJIbHa B JIIOOOM MECTE;

T') BCE YaCTHUIIbI IBIXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

64. I'ne ckopocTh ABMXKEHHUS KUAKOCTU MaKCUMalbHA IPHU JIJAMUHAPHOM pexUMeE?
a) Y CTEHOK TpYyOOIIpOBO/Ia;

0) B 1IeHTpe TPYOOIIPOBO/A;

B) MOXET ObITh MaKCHMallbHa B JIIOOOM MECTE;

') B Havajie TpyoonpoBoa.

65. OT Kakux napamMeTpoB 3aBUCHUT 3HaU€HUE uyncia PeiiHonbaca?

a) OT JuameTpa TpyOOIpoBOJa, KMHEMAaTHYECKOW BA3KOCTH JKUAKOCTU U CKOPOCTU JBH)KEHHUS
KUIKOCTH;

0) OT pacxoaa *KUAKOCTH, OT TEMIEPATYPhl KUAKOCTH, OT JUIMHBI TPYOONIPOBOIA;

B) OT TUHAMHUYECKOHN BS3KOCTH, OT IUNIOTHOCTU M OT CKOPOCTH JBMIKEHHS KUAKOCTH;

I) OT CKOPOCTH JBHMXKEHHUS HJIKOCTH, OT IIEPOXOBAaTOCTU CTEHOK TpPyOONmpoBoOJa, OT BSI3KOCTH
KUIKOCTH.

66. Kputnueckoe 3Hauenue uncna PeliHonb/ica paBHO
a) 2300;
6) 3200;
B) 4000;
r) 4600.

67. IIpu Re > 4000 pexxuM ABMKEHUS KUIAKOCTH
a) JTaMUHapHBIH;

0) mepexo/IHbI;

B) TypOyJICHTHBIN;

') KABUTAIIMOHHBIH.

68. ITpu Re < 2300 pexxuM IBUKEHUS KUIKOCTH
a) KaBUTAIIMOHHBIIA;

0) TypOyIeHTHBII;

B) IEPEXOIHBIIA;

T') JaMUHapPHBIH.



69. KaBuranus 1o

a) BO3/ICHCTBHUE JTABJICHUS JKUIKOCTH Ha CTCHKH TPyOOIPOBOAA;

0) ABMOKEHHE KHUIKOCTH B OTKPBITBIX PYCIIaX, CBA3aHHOE C HHTCHCHUBHBIM ITEPEMIIIMBAHUEM;

B) MECTHOE M3MEHEHHUE THAPABINICCKOTO COPOTHBIICHHSI,

I') U3MCHCHUE arperaTHOro COCTOSHUS KHIKOCTH TPHU JBUKCHUU B 3aKPBITHIX PYCliaX, CBSI3aHHOE C
MECTHBIM Ta/ICHUEM JIaBJICHUSI.

79. Tlo xakoii dopmyrne ompezensercs KodQPHUIMEHT TUAPABINYESCKOTO TPEHUS JUIS JIAMUHAPHOTO
pexuma?

70. Ot 4yero 3aBUCHT KOI(P(GUIMEHT THUAPABINYECKOTO TPEHUS B MEPBOM 001acTé TypOyJIEHTHOTO
pexuma?

a) TOJBKO OT uncia Re;

0) oT urciia Re u mepoxoBaTOCTH CTEHOK TPYyOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA;

) OT yucia Re, oT JUIMHBI U IEPOXOBATOCTH CTEHOK TPYyOOIpoBOIa.

71. Ot 4yero 3aBUCUT KOI(P(GUIMEHT THAPABIMYECKOTO TPEHHUS BO BTOPOH 00JacTu TypOyJIECHTHOTO
pexxuma?

a) TOJIbKO OT yucia Re;

0) oT yucia Re 1 mepoxoBaTOCTU CTEHOK TPYOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOA;

') oT yucia Re, OT IIMHBI U IEpOXOBAaTOCTH CTEHOK TPYOOIpOBOJA.

72. Ot 4ero 3aBUCHT KOX(PQPUIMEHT THAPABIMYECKOTO TPEHUS B TPETbed 001acTH TypOyJIEHTHOTO
pexuma? a) TOJIbKO OT uncia Re;

0) oT uncia Re 1 mepoxoBaTOCTH CTEHOK TPYOOIIpOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOA;

r) OT yKciia Re, OT JJIMHBI ¥ EPOXOBATOCTH CTEHOK TPYOOIpoBO/Ia.

73. Kakue TpyObl UMEIOT HauOOIbIIYI0 A0COMIOTHYIO IEPOXOBATOCTH?
a) YyT'yHHBIE;

0) CTEKJISTHHBIE;

B) CTaJIbHBIE;

') MEJHbIC.

74. Uto siBNsieTCSl OCHOBHOM IPUYMHON MOTEPHU HANIOPA B MECTHBIX THAPABINYECKUX COMPOTUBICHUIX
a) HAJIMYKME BUXpeoOpa3oBaHU B MecTaX U3MEHEHHs KOHPUTypaluy MOTOKa,

0) TpeHHE KUAKOCTU O BHYTPEHHUE OCTPble KPOMKH TPYyOOIpOBO/Ia;

B) U3MEHEHHUE HAIPABJICHUS U CKOPOCTH JBMXKEHUS KUAKOCTH;

I') LIEPOXOBATOCTh CTEHOK TPYOONPOBO/ia M BA3KOCTh KHUIAKOCTH.

75. C IOMOIIBIO Yero ONpeeNsieTcs: peXKUM JIBHKEHHS KHUIKOCTH?
a) o rpadpuky Huxypanze;

6) no Homorpamme Konbpyka-Yaiira;

B) 1o uucny PeiiHonbca;

r) o ¢opmyne Beiicbaxa-/lapcu.

76. Jlna onpeneneHus MoTepb HAopa CIy uT
a) yucno PeltHonbca;

0) popmymna Beiicbaxa-/lapcu;

B) HoMorpamma KonGpyxka-VYaiita;

r) rpadpux Hukypanse.

77. Ans gero cinyxkut popmyna Beiicbaxa-Ilapcu?
a) nyst onpeneneHus yucia PeitHonbca;



0) nns onpeneneHust KO3 UIMEHTa THAPABINYECKOT0 TPEHHUS;
B) JUISl OIIPE/ICIICHUS TOTEPh HAIIOPa;
T') U151 orpeesieHus: K03 UIeHTa oTepb MECTHOTO COTTPOTUBIICHUSI.

78. KaButanusa CIIy)KUAT NPUYUHOW YBEIIMUCHUS
a) BuOpanuu;

0) Harpesa TpyoO;

B) KIIJI ruapomariuy;

T') COIPOTHUBIJICHUS TPYOOIIPOBOIA.

79. Ilpu UCTEUEHUH )KUIKOCTH U3 OTBEPCTUI OCHOBHBIM BOIIPOCOM SIBIISIETCS
a) onpeJeNieHne CKOPOCTH UCTEUCHHS M PacX0/1a KUAKOCTH;

0) ompeneneHrne HEOOXOAMMOTO JUaMETPa OTBEPCTHIA,

B) ompeiereHrue oobeMa pe3epByapa;

T') OIPEJEIIEHNE THIPABINYECKOTO COIIPOTUBIIEHUSI OTBEPCTHUS.

80. Uem 00yCIIOBIICHO C)KaTUE CTPYH JKUJIKOCTH, BHITEKAIOIICH U3 pe3epByapa yepe3 OTBEPCTUE
a) BSI3KOCTBIO KUJKOCTH;

0) ABMDKEHHEM YKHKOCTH K OTBEPCTHUIO OT Pa3IMYHBIX HANIPABJICHUN;

B) JIaBJICHUEM COCETHHX C OTBEPCTHEM CIIOEB KUIKOCTH;

T') CUJIOH TSKECTU M CUIJION MHEPIIUH.

81. Koappumment cxxarust CTpyn XapakTepusyeT

a) CTeNeHb U3MEHEHNE KPUBU3HbI UCTEKAIOIIEH CTPYH;

0) BIUsSHUE 1MaMEeTpa OTBEPCTUS, UEPE3 KOTOPOE MPOUCXOJUT UCTEUEHHE, HA CIKAaTUE CTPYH;
B) CTEIEHb CXKATUS CTPYH;

') U3MEHEHHE IUIOIAAN IIONIEPEYHOI0 CEYEHUs CTPYHU 110 Mepe YAAIEHHsI OT pe3epByapa.

82. B ¢dopmyne mias ompeneneHus CKOPOCTH HCTEUEHMs JKUAKOCTH uepe3 OTBepcThe OyKBOH @
o0o3Hauaercs

a) KOO PUIMEHT CKOPOCTH;

0) ko durreHT pacxoma;

B) KO3 UIMEHT CKaTHS;

) KO3 (PULIUEHT UCTEUEHUS.

83. Ilpu wucTeueHHMM >>KHUJAKOCTH uYepe3 OTBEpCTHE Mpou3BeleHHE Kod(dduuuenra cxatus Ha
KO2(DPUIIMEHT CKOPOCTU HA3BIBACTCS

a) KOO PHUIMEHTOM UCTEUECHHUS;

0) K03 GUIIHUEHTOM COTPOTUBIICHNUS,

B) KO3 (UIIMEHTOM pacxoa;

r) K03(()ULIHEHTOM HHBEPCUH CTPYH.

84. B ¢opmyne g onpeneneHuss CKOPOCTH MCTEUEHHUs JKUIKOCTH uepe3 oTBepctue Oyksoi H
0003HauarT

a) JaTbHOCTh UCTEUEHUS CTPYH;

0) riyOuHYy OTBEpCTHUS;

B) BBICOTY pe3epByapa;

T') HaIop *HJIKOCTH.

85. I3meHeHue GpopMbl MONEPEUHOT0 CEUEHUs CTPYHU MPU UCTEUEHUH €€ B aTMOC(epy Ha3bIBAETCs
a) KaBUTAIlHeH;

0) KOpperupoBaHUEM;

B) MHBEpCUEH;

T) moJUMOpQHE.

86. [Ipu ncreueHnn KUAKOCTH Yepe3 BHEMIHUM [IWIIMHIPUIECKNN HACAZOK CTPYS U3 HacaaKa



BBIXOJUT C MOTIEPEYHBIM CEUCHUEM, PABHBIM TOIMEPEUYHOMY CEUYCHHI0 caMOTo Hacajka. Kak Ha3biBaeTcs 3TOT
PEKUM UCTEUYEHUSI?

a) Oe3HANOPHBI;

0) 0€30TPBIBHBII;

B) CAaMOTEYHBIH;

T') HATIOPHBIH.

87. Uto Takoe KOPOTKHIA TPyOOIIpOBO?

a) TpyOOmpoBOJi, B KOTOPOM JIMHEWHBIE MOTEpPH HAropa He MpeBblIatoT 5...10% MecTHBIX MOTEpb
Haropa;

0) TpyOOIIPOBOJ, B KOTOPOM MECTHBIE IMOTEPU Hanopa MpeBbIaoT 5. ..10% noTeps Hanopa mno AJMHE;

B) TpyOOIIPOBO/I, JUTMHA KOTOPOTO HE TpeBbiaet 3HaueHus 100d;

') TpyOOIIPOBO/] MOCTOSIHHOTO CEYEHHUS, HE UMEIOIINI MECTHBIX COITPOTUBIICHHIA.

88. Uto Takoe ATUHHBIN TpyOOTIpoBO?

a) TpyOOITpOBOJI, [UTMHA KOTOPOTO MpeBbiiiaet 3HadeHue 100d,;

0) TpyOOIpPOBOJ, B KOTOPOM JIMHEHHBIC TIOTEPH HAMoOpa HE MpeBbIMAOT S...10% MECTHBIX MOTEpPh
Haropa;

B) TpyOOIpOBO/I, B KOTOPOM MECTHBIE IOTEPH Haropa MeHblue 5...10% notepp Hanopa 1Mo JUIMHE;

') TpyOOIPOBO/I IOCTOSTHHOTO CEYCHHUSI C MECTHBIMH COIIPOTHBIICHUSIMH.

89. Ha xakue BUJbI IeNITCS JUIMHHbBIE TPYOOIIPOBOIbI?
a) Ha MapauleJbHbIC U OCIIEI0BATENIbHBIE;

0) Ha IPOCTHIE U CIIOKHBIE;

B) Ha IIPSMOJIMHEHMHbIE U KPUBOJIMHEHHBIE,

I') Ha Pa3BETBJICHHbBIE U COCTABHBIE.

90. Kakue TpyOOonpoBOAbl HA3bIBAIOTCS MPOCTHIMU?

a) MOCJIE0BATEIbHO COEIMHEHHBIE TPYOOIIPOBOIbI OJTHOTO WM PA3JIMYHBIX CEUEHUI 0€3 OTBETBIICHU;
0) mapanenbHO COeMHEHHBIE TPYOOIIPOBOIBI OHOTO CEYECHUS;

B) TpyOOIPOBO/IbI, HE COJIEPIKAIIIE MECTHBIX COTIPOTUBIICHUM;

I') IOCJIEI0BATEIbHO COeIMHEHHbIE TPYOOIIPOBO/IbI COIepKale He 00Jiee OAHOTO OTBETBIICHHUS.

91. TloTpeOHBIit Hammop 3TO

a) HaTop, NOJYYEHHBIH B KOHEUHOM CEYEHHUHU TpyOONpoBOAa;

0) Harmop, KOTOPBIN HYKHO COOOIIUTH CUCTEME JIJIsl JOCTHKEHHSI HEOOXOIMMOTO JIAaBJICHUS U PAacXo/ia B
KOHEYHOM CEYEHUU;

B) HAIop, 3aTpaulBaeMblii Ha MPEOJI0JIEHNE MECTHBIX COMPOTUBIIEHUH TPyOOIIPOBOAA;

I') Harop, cooOILIaeMbli cCUCTEME.

92. Ilpu momaue XKUIKOCTH IO TMOCIEIOBATEIHLHO COCIWHEHHBIM TpyOompoBojam 1, 2, u 3 pacxon
KHUJIKOCTU B HUX

a) Q=Ql+Q2 +Q3,

0) Q1> Q2> Q3;

B) Q1 < Q2< Q3;

rQ=Q1=0Q2=Qs.

93. IIpu moj1aue >kUIKOCTH O TIOCTIEI0BATENBHO COETMHEHHBIM TpyOonpoBoaaMm 1, 2, u 3 obmas noteps
Hamopa B HUX

a) Xh = Zhl - £h2 - ¥h3;

0) Xhl > Xh2 > Xh3;

B) h = Zhl + Xh2 + Xh3;

r) Xhl = Xh2 = Zh3.

94. Tlpu nogave XUAKOCTU MO MapajuieIbHO COeAMHEHHBIM TpyOomnpoBoaM 1, 2, u 3 pacxon



KNIKOCTH B HUX
a) Q=Q1=0Q2=Q3;
0) Q1> Q2> Q3;
B) Q1 <Q2<Q3;
r)Q=Q1+Q2+Q3;

95. Ilpu momaye KUAKOCTH 1O MapauIeIbHO COSNMHEHHBIM TpyOompoBoaaMm 1, 2, u 3 oOmias moreps
Haropa B HUX

a) Xhl = £h2 = Xh3.

0) £hl > Xh2 > Xh3;

B) Zh = Xhl - £h2 - ¥h3;

r) Xh = Xhl + Xh2 + Xh3.

96. Pa3BeTBICHHBIN TPyOOIIPOBOJI ATO

a) TpyOONIPOBOJ, PACXOAIINIACS B pa3HbIe CTOPOHBI;

0) COBOKYIMHOCTh HECKOJIbKUX MPOCTHIX TPYOOMpPOBOJIOB, UMEIOMIMX OAHO O0Ilee CEYEHHE - MECTO
Pa3BETBIICHUS;

B) COBOKYITHOCTb NapaJuIeNbHBIX TPYOOIIPOBOIOB, MMEIOIIMX OJTHO 00Ilee Hauano U KOHEIl.

97. 1lpu nogave *UAKOCTU IO pa3BETBIECHHBIM TpyOompoBoaam 1, 2, u 3 pacxo[ )KUIKOCTH
a)Q=Q1=Q2=Q3;

0)Q=Q1+Q2+Q3;

B) Q1>Q2>Q3;

r) Q1 <Q2< Q3.

98. TpyOompoBo1, MO0 KOTOPOMY KUIKOCTH LIUPKYIUPYET B TOM KE 00bEME Ha3bIBACTCS
a) KpyroBoii;

0) UMPKYISUOHHBIN;

B) 3aMKHYTbIH;

I') CaMOBCaChIBAIOIUH.

99. Pe3koe TOBBIIICHHE [aBJICHUS, BO3HHUKAIONIEE B HAMIOPHOM TpPYOONPOBOAE IPH BHE3AITHOM
TOPMOXKEHUH paboyel KHUIKOCTH Ha3bIBAETCS

a) THIIPABIUIECKUAM yJIapOM;

0) TUapaBIMYECKUM HAIlOPOM;

B) TH/IPABINYECKUM CKAYKOM;

I') TUAPABIMYECKUI MPBIKOK.

100. CkopocCTh pacnpocTpaHeHUsl yAapHOW BOJHBI B BOJIC pPaBHA
a) 1116 m/c;
6) 1230 m/c;
B) 1435 m/c;
r) 1534 m/c;

JUI TIPOBEPKH C(HOPMHUPOBAHHOCTH HWHAMKaTOopa naocTwxeHus kommereHmumii  OIIK-1.1, OIIK-
1.2,0I1K-1.4, OIIK-1.5, OIIK-1.7

Konrponsnas padora

(KOMILIEKT 3aJJaHU 17151 KOHTPOJILHOU paboThI)

Tema: Onpeznenenrie rTuAPOCTaATUYECKOTO JaBICHUS B TOUKE.

Bapuant 1: Haiitu n36siTounoe nasienue PO Ha cBOOOIHONW MOBEPXHOCTH BOJBI B pE3epBYyape, €ciu
W3BECTHBI: TNIyOMHA BOIBI O HU)KHETO YPOBHS PTYTH BEPXHEro PTyTHOr0 Manomerpa a = 0,2 M, Hux-Hero — h
= 1,15 M, nokazanue BepxHero manomerpa hl = 150 mm. OnpemenuTs MOKa3aHHWE HMKHETO PTYTHOTO
maHomerpa h2.



Bapuant 2: 3akpbIThIil pe3epByap C )KHIKOCTBIO IJIOTHOCThIO pxK = 820 Kr/mM3 cHaOXeH 3aKpbIThIM
[IbE30METPOM, PTYTHBIM AU(PMAHOMETPOM M MEXAHHYECKMM MaHOMeTpoM. OmpenenuTb BBICOTY MOIHATHS
prytu hpr B nuddmaHomerpe M Mbe30METPHUYECKYIO BHICOTY NX B 3aKPBITOM IbE30METPE, €CIU W3BECTHBIL:
nokazanue manomerpa Pm =0, 12 MIla u Beicotst h1 =23 M, h2=1,3m,h3=2,0 m.

BapuanT 3: 3akpbIThIil pe3epByap ¢ )KUIKOCTBIO [13k = 900 kr/M3 cHaOKEH Mbe30METPOM U KUAKOCTHBIM
MaHoMeTpoM. OmpenenuTh BBICOTY MOMHATHS XHIKOCTH B MaHoMeTpe hX, ecid ypOBEHb JKHUAKOCTH B
MbE30METPE BBIIIE YPOBHS JKHIKOCTH B pe3epByape Ha BeamuumHy h = 1,5 M, a paccTosiHue OT
MOBEPXHOCTH JKUIKOCTH B pe3epByape a0 Toukd A hA = 1,2 m. JlaBieHne Ha MOBEPXHOCTH KHUIKOCTH B
manomerpe PO =0.Pa=9,801104 ITa.

Bapuant 4: K nentpy pesepByapa ¢ Bomoi ([JA) mpucoeauHeH pTyTHbIM U- 0Opa3HbIi PTYTHBIN
MaHomeTp. Omnpenenuts abcomotHoe Pabc. u MaHOMeTpuueckoe Pm naBieHue B LIEHTpE pe3epByapa, €cCiiu
HIDKHUH YpOBEHb PTYTH B MaHOMETpE HaxomuTcs Ha pacctostHud hl = 0,3 M OT TOYKM MPUCOSTUHEHUS
MaHOMETpa, a MoKa3aHue pTyTHOro Manomerpa h2 = 0,7 m.

Tema: onpeneneHye CUIbl AaBlIeHUS Ha MIOCKYIO TIOBEPXHOCTD.

Bapuant 1: Jlns perynupoBaHus ypOBHS JKHJIKOCTH B HAIlOPHOM pe3epByape yCTaHOBJICH
MOBOPAYUBAOIIUICS TPAMOYTOJIbHBIN 3aTBOP C pazMepaMu a X b =1 X 2 M2, KOTOPBIil OTKPBIBACT OTBEPCTHE B
BEPTUKAJIBHON CTEHKE.

OmnpenenuTh HaTsDKeHHE Tpoca 1, ecau riybmra h = 2,9 M, MaHOMETpUYECKOE IaBJCHHE Ha
MOBEPXHOCTH kuakocTu Pwm = 8,7 klla, mnotHOCTH )uakoctu [k = 900 kr/m3.

TpeHuem B IIapHUPE U BECOM 3aTBOpa MpeHEOpEYb.

Bapuanr 2: [IpsMOyroyibHBIN KT [UIMHOM @ = 5 M ¥ WUPUHOK b =5 M, 3akpermen mapuupho B 1. O.
['myOuna Bojsl cineBa ot muTa H =4 M, cipaBa — h = 2 m. Yron HakJI0Ha 1uTa K ropusosty [1 = 6000.

Bapuant 3: Kpyrnyto tpy0y aunamerpom D = 2M nepekpbiBaeT miIockuil 3aTBop. OnpenenuTs paBHO-
JEUCTBYIOIYIO CHJIy JABYXCTOPOHHEIO JaBJIEHUS BOJBbl HA  IIOCKUH 3aTBOP U TOYKY ee
MIPUJIOXKEHUS, €Clii  ITyOuHa Bofbl cieBa H1 =5 M, cnpaBa — H2 =2 m.

Bapuant 4: B BepTHKanbHON CTEHKe pe3epByapa ¢ Boaod Ha riayouHe h = 1 M umeercs TpybOa
KBaJ[paTHOTO CEYEHHsI CO CTOpOHOH a = 1 M. BHyTpeHHss kpomka TpyObl cpe3ana mox yriom [1 = 600 u
3aKpBIBAETCSl KPBIIIKOM, Bpamlamomeiics Ha BepxHeM HiapHupe. OnpenenuTts ycuiaue 1, HE0OXOquMoe s
MOJIHATHUS ATON KPBILIKU, IpeHeOperasi ee BECOM M TPEHUEM B IIapHUPE.

Tema: Omnpezenenre CUIIbI 1aBJICHUS Ha IHJIMHIPUIECKYIO TTOBEPXHOCTb.
Bapuant 1: Onpegenutb cuily THIPOCTATHUECKOTO JABJICHUS BOABI Ha | M IMIMPUHBI HUKHEW KPUBO-
JTUHEWHOM YacTu coopyxeHnus, ecnmu H=1,5m, r=0,5m.

BapuanT 2: Onpenenuts CHIly CyMMapHOTO JaBJICHUSI Ha CEKTOPHBIM 3aTBOp W €€ HalpaBJICHUE.
I'myOuna Bob! mepen 3atBopom H = 4 M, anmmHa 3atBopa L =8 M, [0 = 601.

Bapunant 3: Kpyrinoe oTBepcTre B BEPTHKAIbHOM CTEHKE 3aKPBITOrO pe3epByapa ¢ BOJOH NEPEKPBITO
cepuueckoil kppikoit. Pagnyc chepsr R = 0,5 M, yron 0 = 12000, rnmy0uHa NOrpy>KeHHUs LIEHTPA TSHKECTH
orBepctus H=1,0 m.

OnpenenuTts JaBlieHUE BOJBI HAa KPBIIIKY, €CIM Ha cBOOOAHOI noBepxHocTH PMm = 147 kI1a.

Bapuant 4: OnpenenuTh BEIUYMHY W HAMpaBICHHE CHJIBI JaBieHUS BOabl Ha 1 M mmpunbl (D)
CEeKTOPHOTO 3aTBOpa paauyca R = 2,5 m, eciiu ieHTpaibHbIN yroia cekropa [J = 450].

Tewma: ITimaBanue ten. OCTOHYUBOCTE.
Bapuant 1: BockoBoii mapuk moMenieH B COCy, 3al0JIHEHHbIA MacjaoM 1 BoJ1o#. [1noTHOCTE Bocka



pBocka = 960 kr/ M3, uioTHOCTH Macna pM = 900 kr/ m3.
OmnpenenuTs OTHOLIEHHE 00beMa BOCKOBOTO IIApHKa B BOJIE KO BCeMy 00beMy HIapHKa.

Bapuant 2: B Bonme miaBaeT JepeBSIHHBIM IMJIMHAP, BbICOTOW h m amamerpom d Tak, 4To ero
o0pa3yrole BepTHKaJIbHbL. BBIACHUTH HpENeNbHYI0 BBICOTY NKp, MPH KOTOPOH LMIMHIP TEpsSeT OCTOWYH-
BOCTh, eciii d = 0,5 m; O = 800 kr/m3.

BapuanT 3: ITo okonuanuu morpy3ku 1250 M3 necka ocaaka 6apsku h yBenmnunaacs Ha 1 M .
OnpenenuTs MIOTHOCTH MecKa [, eCiH MIO0MAb IIIOCKOCTH TutaBanus Oapxu [1 = 2000 m2.

Bapuant 4: O0beM 4acTu JeAsTHOM TOpbl, BO3BBIMIAIOIICHCS HaJl TOBEPXHOCTHIO MOps, paBeH W1 =125
M3. Ompenenuts 001Ut 00beM JieasHoi ropel W u riryOuHy ee norpyxenHoi yactu h0, ecnu B rutaHe oHa
umeer GopMmy mpsMoyroibHuka pasmepom all b = 302 m. ITnotHocTh Mopckoii Boabl [J = 1030 kr/m3,
IUIOTHOCTH JIbaa (11 = 920 kr/m3.

Tema: I'mapaBaudeckue CONPOTUBIICHUS TP IBIKCHUH KUIKOCTH U rasa.

Bapuant 1: 13 pe3zepByapa npu nocTostHHOM MaHoMeTpuueckoM JasiaeHuu Pm = 20 kIla u nocrosHHOM
ypoBHe H = 1,0 M BoAa BBITEKAaeT MO BEPTUKAJIbHOU TpyOe MEPEMEHHOr0 CEYEeHHUs, HIKHUM KOHEL| KOTOpOoi
IIOTPY>KEH B OTKPBITHIN pe3epByap.

Onpenenuts pacxox Q B Tpybe M mojHOE rujapocTathyeckoe naBieHue P2 B cedenuum 2 — 2,
pacrnojioxeHHoM Ha Beicotre h = 0,5 M OT cCBOOOIHOI MOBEPXHOCTH HIKHETO pe3epByapa, eciu d1 = 50 mm,
d2 =75 mm.

Bapuanrt 2: Kakoe abcontoTHOe JaBiieHHe HEOOXOIUMO TOAIePKUBaTh B pesepyape A (H1 = 1,5 m),
4TOOBI Yepe3 KpaH, pacroiokeHHbI Ha BeicoTe H2 = 20 M 1 nuMerommii KO3pGUIIMESHT CONPOTUBIICHUS (1K =
3,5, nmpoxoauio 3 m3/4gac Boabl. Ha mmune |1 = 15 m tpyba umeet nuamerp d1 =40 mm, Ha amure 12 =10 M —
d2 =20 mm. Kosddunmentsr mosoporos [11 = [12 = 0,15; (I3 = 0,2 MM; KHHEMaTH4YeCKast BA3KOCTb BOZBI [] =
1,31010-6 m2/c.

BapuanTt 3: PesepByapsl A u B coeanHeHbl TOpU30HTaIBHONW HOBOM YyryHHOU TpyOOi mepeMeHHOro
ceuerHus ¢ pazmepamu: 1 =10m; 12=6 m; dl =50 mm; d2 =75 mm. Hamop cocrasnsier H = 8 M. Onipenenutsb
pacxoJ BOJbl B TPYyOOIpPOBOAE M MOCTPOMTH JUAarpaMMy YpaBHEHUs bepHymuiM, eciiu MaHOMETpUYecKoe
nasiieane PO = 0,08 MITa; h=2wm; [J1 =0,035; (J2 =0,031.

Bapuant 4: Boga u3 3akpbITOro pezepByapa BBHITEKAET 110 TPYOE MEPEMEHHOTO CEUSHHS C AUaMeTpaMu
dl =75 mm u d2 = 50 mm, npu Harmope H = 1,8 M. [nunbl yuactkos: |1 = 12 m; 12 =7 m. Pacxon Bogst Q =5
a/c. OnpeaenuTh MoKa3aHue PTYTHOrO MaHoMeTpa N, MOAKIIOUCHHOTO Ha TIOBEPXHOCTH BOJBI B pe3epByape, U
MOCTPOUTH JHarpamMMy ypaBHeHUs! bepHysuin.

Bapuant 5: Kaxoil nHanmop HuH HeoOxoaumo co3maTh B Hayalle CTaJbHOTO TOPU30HTAIBHOTO
tpybonposoaa amuno# | = 1300 M u iuametpa  d1 = 150 mm am1st nporycka pacxona Q = 18 ii/c, npu Hamope B
KoHIle TpybomnpoBona Hk = 10 M. Kak u3menurcs Hanop B Havaie, HH, eciau ans mpomycka pacxoja,
napauielIbHO OCHOBHOM TpyOe, ylIoKuTh TpyOy auamerpoM 02 = 100 MM  TOIi K€ JITHHBIL.

Bapuant 6: TpybornpoBo, muTaemblii OT BOJOHATIOPHOW OantHu, nMeeT ydacTok AB ¢ mapamienbHbIM
COeIMHEHUEM TpYO, JunHbI KoTophiX: 11 =400 M, 12 =200 wm, 13 =300 m. Jlnuna yuactka BC 14 = 500
M. Jluametpsl BeTBelt TpyoonpoBoga: dl mm, d2 = d3 wmwm, d4 wmwm. TpyOsl ctambubie. Hamop B koHIe
TpybonpoBoaa, B Touke C, HC = 10 m. Pacxon B Tpetbeit BetBu Q3 = 30 n/c. Onpenenuts pac-xoJsl Ha
yuacTkax 1, 2 u BC u mpe3omerpudeckuii Harop B Touke A, HA.

Bapuant 7: BogonpoBoa nmuTaeMblii OT BOJOHANOPHOM OamrHu mmeer ydactok AB ¢ HempepbiBHOI
pasmadeii o mytu 40 = 0,1 n/c Ha 1 m.m. Pacxon B koH1e TpybomnpoBoaa Q = 10 n/c. OnpenenuTs HAMOp y
Oaman H, ecu ekl yuactkoB: 11 =300 m, 12 =200 m, 13 = 100 M, a quametpsr: d1 = 200 mm, d2 = 150 mwm,
d3 =100 mm.



Bapuant 8: Bogocmyck O0eTOHHOM MIIOTHHBI JOJDKEH Mporyckath pacxon Q = 2 m3/c mpu nepenaze
ypOBHEH BepxHero u HmkHero obedoB H = 10 m. [nuna Bogocnycka | = 10 m. Onpenenuts HEOOXOIUMBII
auametp d 1 MUHMMaNBHOE 3aToruieHue N, 4ToOBl BaKyyM BHYTPH BOJOCITycKa ObLT MeHbIe PBak = 41104 I1a.
Osk=0,50103 M, 0 =1,01010-6 m2/c.

Tema: O1THOMEpHBIE HAIIOPHBIE TOTOKH KUIKOCTEN U Ta30B.

BapuanT 1: B ToHKO# meperopojke aeisiieii 0ak Ha 1Ba 0TceKa MMeeTCs oTBepeTue auamerpom d1 =
20 cm. U3 oTceka 2 Bojia BBUTMBAETCS HAPYXKY Uepe3 BHEITHUN HUIMHAPUYECKUM HAcaI0K, Pacoio- >KEHHbIN B
auae nuamerpom d2 =15 cm. Hamopsl mocrostuuabl. Onpeaenuts pacxon Q, hlu  h2, ecnu o6mmit namop H =
3,5 M, a ;iuuHa Hacagka | = 0,5 m.

Bapuant 2: PezepByap pa3zesneH TOHKOM CTEHKOM, B KOTOPOH UMEETCS KPYTJIO€ OTBEPCTHE JUAMETPOM
do =30 mm. J/IuameTp KOHUYECKH CXOMASIIETOCS HAacaIKa, yepe3 KOTOPbIi BRITEKAeT Bojia U3 MepBoro orceka dl
= 15 MM; 1uamMeTp BHEIIHEro HUIUHAPUYECKOT0 HAcaKa, Yepe3 KOTOPHI BhITEKAa-€T BOJA U3 BTOPOrO OTCEKa
d2 = 20 mm. Onpenenuts pacxo] Boabl u3 6aka Q u rayouny H2 Bo BTOpoMm oTceke, eciii riyOMHa BOJIBI B
nepBoM otceke H1 = 1,25, a paccrosiHre OT JHa 10 IEHTpa IIHHAPHYecKoro Hacaaka h = 0,2 m. J[BuxkeHne
BOJIbI B pe€3€pBYyape yCTaHO-BUBIIIEECH.

BapuanT 3: B BepTukanbHblil nuaMHapudeckuid cocyn nuamerpoM D =1 M noctynaer Boja U3 KpaHa ¢
pacxonom Q, KOTOpast 3aTeM BBUIMBAETCS Yepe3 MaJloe OTBEPCTHE B THE COCY/A IIPU TIIyOMHE BOJAbI B HeM H =
1,5 m.

Omnpenenuth pacxoq Q u quaMeTp otBepcTHs 0, €CH Mocie 3aKPhITUS KpaHa COCY/ ONOPOXKHSISTCS 32
19 MunyT.

BapuanTt 4: U3 otkpeiToro cocyna nuamerpoM D = 0,5 M B BEpXHIOIO KPBILIIKY KOTOPOI'O BCTaBJIEHA
OTKpbITass TpyOKa, BoJIa BbITEKaeT B aTMocdepy depe3 Maioe oTBepctue B naHe, auamerpoM d = 15 mwm.
Omnpenenutb Bpemst onopokHeHus cocyna npu H =12 m u h = 0,5 M u npu kakoM h MakcUMaJIbHBIN PacXo.
BOAbI U3 oTBepcTHs Oyaer Q = 0,4 n/c.

Tema: J[BukeHHE )KUAKOCTH U ra3a B IOPUCTOMN Cpee.

Bapuant 1: Jlnga cObpoca BoAbI B TPYHT 3allpOCKTHPOBAH MOTJIOMIAIONINKI Konozaen. Omnpenenurtsb
BO3MOXXHBIN CcOpachIBaeMbIil pacxo/i, €ciiu ObITOBast IITyOMHa BOABI B BOJIOHOCHOM ciioe H =2 M; rimy6uHa Bojibl
B koJozte h = 6 m; quamerp konozia d = 30 cm npu paauyce Biusiaus R =240 mu k= 0,03 cm/c.

Bapuant 2: Onpenenuth paanyc BIUSHUS COBEPIICHHOTO TPYHTOBOIO KOJoAla R, eciu: MOITHOCTH
BojoHocHOrO mracta H = 10 M; ypoBeHb Bomsl B kojoame h = 8 m; muamerp komomia d = 100 cwm;
koadunuent punbrparmu K = 0,0003 m/c; nedut komoama Q =500 m3/cyTkw.

Bapuant 3: BeluvciauTh 1eOUT apTe3uaHCKON CKBaXHWHBI IIPH YCIOBUH, YTO MOIIHOCTH BOJOHOCHOTO
miactat=15m; S=6mM; d=03m; R=150m; k=1 cm/c.

BapuanT 4: Onpenenuts NpUTOK BOJBI K BOJ103a00pHOI ranepee, pacroyioKeHHON Ha BOJIOYIOpE, €C -
JIM OTMETKA CTaTHYECKOro ropu3onTa Bojs! 11,0 M; otMeTka Bogoymnopa 6,0 M; riyouHa Bojbl B rane-pee h0 =
1 M; mupuna b = 2 m; gnuna ranepeu | = 50 m; koapdumment punsrpanuu K = 0,009 cm/c; paauyc Bmusaus R
=240 m.

7.3. Cucrema OLIEHMBAHUS PE3YJIHTATOB OOYYEHHS MO TUCHUILUIMHE (MOIYJIO) MPHU MPOBEICHUH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOI1 TporpamMMmBl;

- TOUHOE HUCII0JIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOMW U JIOMOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHS:

- YyMEeT OpPUEHTUPOBATHCS B TEOPUSAX, KOHIEHIUAX U HAPABICHUSIX TUCIUILTAHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3ys HAyYHbIE JOCTHKECHUS APYTHX
JTUCIUILIAH

HaBBIKH:

- BBICOKHI1 YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaIc€T HAaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIaTh CI0KHBIE TPOOIEMbI
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI [IJIs1 BRIOOpA METOAMKH BBIMOIHEHUS
3aaHI;

- FpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0
3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B

v (v
CTAVONOARLIV AACYVAr TaIdy  RDLICAL I VYNODRAUL FUNLTUNALL UOTTATIAIIAG 29 AT

OneHka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOW M JIOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUSA:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX 1 HAPABICHUAX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- ACII0JIb3YET HAYYHYIO TEPMHUHOJIOTHUIO, IMHIBUCTHYECKU U JIOTUYECKH
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BBIBObI;
- BJIaJICET MUHCTPYMEHTAPUEM 10 JUCLIUIUIMHE, YMEHUE €T0 UCIIOJIb30BATh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCTOsITeNNbHAs paboTa Ha MPAKTUUECKUX 3aHATUSX, Y4acTHE B TPYNIOBbIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhl HCIIOIHEHUS 33/JaHUM;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIIIOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO/]1 pPEIICHNUs 3a7a4 0e3 3aTpyIHEeHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIIUCTUICCKOC U JIOTUYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapreM y4eOHON AUCHIUILUIMHBI, YMEHUE €T0 UCIOIb30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- TOCTaTOYHBIN MUHUMAJIbHBIA YPOBEHb CPOPMUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- (pparMeHTapHbIC 3HAHUS IO JUCIUTUINHE,

(He 3a4TEHO) - OTKa3 OT OTBETa (BBITIOJHEHUS TUCHMEHHON PabOTHI);
- 3HaHUE OT/ICIBHBIX UICTOUHUKOB, PEKOMEHIOBAaHHBIX PabOUeH MporpaMmoi 1mo
JUCITUTUIAHE;
YMECHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyJaronuxcsi, HeOOXOAUMBIE Ui OLEHKH 3HAHWM, YMEHHI M HaBBIKOB M (WJIK) ombITa NpOo(dhecCUOHATBLHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckre BOMPOCHI JIJIsl TPOBEICHUSI IPOMEKYTOYHOM aTTECTAIINKN 00yUJarOIIUXCS

Teopetnueckre BOMpOCH! AJisl MPOBEASHUS MPOMEKYTOUHON aTTeCTAllMU 00yUYaOLTUXCSI

1. OcHoBHBIE (UBUYECKHE CBOWCTBA KUAKOCTH W rasza. llapamerpsl, ompeessioniie CBOMCTBA
JKUAKocTeN U ra30oB. Cuiibl, JEHCTBYIOLINE HA )KUIAKOCTb.

2. M'uppocraTuyeckoe AaBJI€HNE U €T0 CBOMCTBA.

3. AuddepeHnnanbHbie ypaBHEHUS pABHOBECHS )KUIKOCTH.

4. PaBHOBECHE KUIKOCTH MO AECHCTBUEM CHIIBI TSHKECTH. OCHOBHOE YpaBHEHUE TMIPOCTATUKU. 3aKOH
[Tackaus.

5. IIpe30omeTprueckast BeICOTa. ' HIpoCTaTHUECKUI HAMOP.

6. PaBHoBecue rasza B moJsie cuiibl TskecTH. OTHOCUTEIbHBIN MOKOM KUJKOCTH U Ta3a.

7. Cuna naBlIeHUs KUJIKOCTH Ha TUIOCKKE MOBEPXHOCTH. OnpeaesieHue KOOPANHAT LIEHTPA 1aBICHUS.

8. Cuna naBneHUs >KMJIKOCTU Ha UMIUHIAPUYECKYIO NMOBEpXHOCTh. LleHTp nmaBnenust cumibl. Teno
JTaBJICHUSL.

9. 3akon Apxumena. Teopus miiaBanus Ten. [loHATHE OCTOMYMBOCTH IJIABAIOIIUX TE.

10. Buae! nuxenns xuakoctu. [lapameTpsl motoka.

11. Juddepenmanbupie ypaBHEHHsI TBUKEHUS )KUIKOCTH. Y paBHEHUE HEPA3PHIBHOCTH




HECKUMAEMOU KUJKOCTH.

12. VpaBuenune bepHymim sl CTPYMKH HEBSI3KOM KUIAKOCTH. J[Ba acmekTa YiICHOB YpaBHEHUS
bepuymmu. I'paduueckoe mnpencraBieHue ypaBHeHHs bepHymM Ui HEBSI3KOH JKUAKOCTH. YpaBHEHHE
bepnynnu ns ra3os.

13. I'pacduyeckoe npeacraBieHue ypaBHeHus: bepHyiu ams BA3KOH KuIKOCTU. YpaBHeHHE bepHymn
JUIA IIOTOKA BSA3KOH KUIKOCTEM.

14. YpaBuenue bepHyiim 171 peanbHbIX ra30B.

15. Buael conporuBieHuit. OCHOBHOE ypaBHEHUE PABHOMEPHOT'O JIBUKEHUS JKUIKOCTH.

16. Pesxumbl nBuskeHus sxujikocteil. Kpurepuii pe;kuMoB IBUKEHUS KUIKOCTH.

17. JlTamuHapHbBINA pEXUM IBHXKEHHS. Pacxo, CKOpOCTh M IOTEpU HAIlOpa MPHU JTAMUHAPHOM PEKUME.

18. TypOyneHTHBIN pexuM ABIKEHH. Pacxo, CKOpOCTh ¥ MOTepH HAopa MpH TypOyJICHTHOM peKUME.

19. Onpenenenue koddpunrenTa ruipaBIMuecKoro TPeHUs 1Mo JIMHE. BUIbI MECTHBIX COMTPOTUBIICHHIA.
Pacuetnbie popmyIbL.

20. McreueHune )XUIKOCTH U Ta3a 4yepe3 MaJloe OTBEPCTUE B TOHKOM cTeHKe. TpaeKkTopusi BeITEKarolmen
CTpYH.

21. HcteueHue XKUAKOCTH uyepe3 Oonbline OTBepcTus. lcTedeHue MpU NEPEMEHHOM YPOBHE.
OnopokHeHue cocy10B.

22. Hacaaku. VcTedyeHne *UIKOCTU Yepe3 HACaIKU NP MOCTOSTHHOM Hamope. Bakyym B Hacagkax.
OrmpezeneHue Bakyyma.

23. JIBwxkenue >xkuakoctu mo Tpydam. IIpocrtoit TpyOompoBosa. Pacuernsie ¢opmynsl. CroxKHbIE
TpYOOIIPOBOIBL.

24. Pacuer TpyOOIIPOBOJOB C IMOCJIENOBATEIbHBIM M MapajUlebHbIM coeluHeHueM TpyoO. Pacuer
TpyOOIIPOBOJOB C IyTEBBIM pacxooM. PacueT pa3BeTBIEHHON M KOJBLEBOH CETH.

25. I'mapaBnudeckuil yaap B TpyOoOmpoBoe.

26. Bunsl aBrkeHUs TpyHTOBBIX BoJ. OCHOBHOM 3akoH ¢uibTpanun. Koaddunment punprpannn.

27. Konozer Ha BojjoHenpoHuIIaeMoM rpyHTe. [lornomaromuii u apTe3snaHcKuil KOJIOALbI, BOAOCOOpHAs
rajiepes (apeHa).

28. Tlonsitue o ruapaBIuyeckoM mnonobuu. ['eomerpuueckoe, KMHEMATUYECKOE W JUHAMUYECKOE
nogoOue. Kpurepuu ruipoIMHaAMHYECKOTO TO100Ms

7.4.2. IlpakTrueckue 3ajaHus 171 IPOBEACHUSI TPOMEXYTOUHOM aTTecTaluy 00yJarommxcs

[TpakTuyeckue 3a1aHus Ui IPOBEJCHUS MMPOMEXYTOUHOHN aTTecTalui 00y4aroIuXcs pa3MeIleHbl 10
anpecy: DHOC  Moodle  (Https://moodle.spbgasu.ru/course/view.php?id=600&section=4//  xkadenpa
Bonononp30BaHus ¥ 3KOJIOTUU/AUCIUIIINHA MeXaHuKa KUIKOCTH U rasa.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TpoeKTa) (MIPH HATUIUHN )
KypcoBbie paboTh! (IpOEKThI) yU€OHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTtepuaibl, ONpeessonne MpoLeyphl OLlEHUBAaHUS 3HAHUM, YMEHUMN, HaBbIKOB U (WJIH)
OIbITa MIPO(PECCHOHATBHOM IEATETBHOCTH, XapaKTepU3YIOIIUe dTarbl POPMUPOBAHUS KOMITETCHIIUI

ITpouenypa mnpoBeneHUs NPOMEXKYTOUYHOM aTTECTAlMM MW TEKYLIEr0 KOHTPOJSA YCIEBAEMOCTH
peraaMeHTHpyeTcs JOKAJIbHBIM HOPMATHBHBIM aKTOM, OINPEAETSIOUIUM MOPSII0K OpraHU3ali U IPOBEICHUS
TEKYILETro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Ipouenypa oneHuBaHUS (QOPMUPOBAHUS KOMIETEHUUH NpPU NPOBEACHUM TEKYIIEro KOHTPOJIS
IIpUBE/EHA B 11.7.2.

TunoBble KOHTPOJIbHBIE 3a/laHUsl WJIM WHbIE MaTepHalibl TEKYIIETO KOHTPOJS TMPUBEJEHBI B I1.7.3.

[TpomesxyTouHas arTecTanus Mo AUCHUILUIMHE TPOBOIUTCS B (hopMe 3aueTa.

B Ouner BKJIIOYEHO JBa TEOPETUYECKUX BOMPOCA, COOTBETCTBYIOIIME COAECPNKAHUIO (POPMHUPYEMbIX
KOMIIETEHIMH. 3adeT MpOoBOJUTCS B YCTHOM opMme.

Jns moarotroBku no ousnery orBoautcs 30 MUHYT.



7.6. Kputepun onieHuBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIMH MPH TTPOBEICHUH MPOMEKYTOUHON aTTECTAIIHI

Kputepun
OIICHUBAHUS

YMEHHUS U HABBIKU HE
chopMUpOBaHBI

0a30BbIE CTPYKTYPBI
3HaHUU. Y MEeHUs
(dbparMeHTapHbI 1
HOCSIT
PENPONYKTUBHBIN
Xapakrep.
JleMoHCcTpHpYyeTCs
HU3KUNA YPOBEHb
CaMOCTOSITENIbHOCTH
MIPAKTUYECKOTO
HaBbIKA.

YpoBeHb OCBOCHHS M OIICHKA
Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBIECTBOPUTENHH [ OLEHKA «XOPOLIO» OrneHka «OTJIIMYHOY
HOY o»
«HE 3a4TEHO» «3a4TEHO»
VYpoBeHb 0CcBOEHUS | YPOBEHb OCBOCHMS | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMIIETEHIIUHU KOMIIETEHIIUHU KOMITIETEHIIUH KOMIIETEHLIUH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI.
Kommereniun He Kommerenun Kommerenun Komnerenun
c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI.
3Hanus oTcyTcTBYIOT, | CdopmupoBanbl | 3HaAHUS OOIIMPHBEIE, 3HaHus
CUCTEMHBIC. YMEHHUS | apryMEHTHUPOBAHHBIE,

HOCST
PENPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCA K
PEILICHUIO TUTOBBIX

3aJIaHUH.

JemoHcTpUpyeTcs

JIOCTaTOYHBIN
YPOBEHb

YCTOMYUBOT'O
IIPaKTUYECKOTO
HaBBIKA.

CaMOCTOATCIIbHOCTHU

BCECTOPOHHHE. Y MEHUS
YCIIELTHO TPUMEHSIFOTCS
K PELIECHUIO KaK
TUIIOBBIX, TaK U
HECTaHapTHBIX
TBOPYECKHUX 3aJaHUN.
JlemoHCTpUpyeTCs
BBICOKHI YPOBEHb
CaMOCTOSITEJIBHOCTH,
BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOI0 HaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIMPYEMOTO | 3HAHHS IPOrPAMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMAaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHAaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOONIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynHenunit [Ipumensier
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHUS 3aJJaHUN.| BBIOOPY METOJUKH CTaHJIapTHYIO JUTSI BBIOOpAa METOUKH
Jomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJTHCHHS 3aJaHHA.
OIUOKH TpH 3aJIaHHi. BBITTOJTHCHUS He nomyckaet omm6ok
BBITIOJIHEHUH 3a7jaHui, | JonyckaeT ommoku 3aJaHuH. IIPY BBITIOJIHEHUN
HapyLIAKIINUEe JOTUKY | TpH BeIMOJHeHUU | Jlomyckaet ommoku 3aJIaHu.
pelIeHus 3a1ay. 3a/laHUi, HAPYILIEHUs | TPHU BBITOJHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTUKHK penieHus 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad4. HapylIarue pe3yJIbTaThl
BJIaJICHUE He moxxet 060cHOBaTH HcneITEIBaeT JIOTUKY PEIICHUsS] | BBINOJHEHUS 3aaHU.
HaBBEIKAMH aJTOpUTM 3aTPYJHEHHUS C 3a71a4 I'pamoTHO
BBHITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | Jlemaer KOppeKTHBIE [  OOOCHOBBIBACT X0
KOPPEKTHBIX BBIBOJIBI 110 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneiTeIBacT peLICHUS 3a/1a4H.
3arpynHeHus pu | OOOCHOBBIBAET X0/
000CHOBaHUH penieHus 3a1a4 6e3
anropuT™Ma 3aTpyHECHUM.
BBITIOJTHEHUS
3aJIaHHil.

OneHka 1o JAMCHMIUIMHE 3aBUCUT OT YPOBHS C(HOPMHUPOBAHHOCTU KOMIIETEHIIMH, 3aKPEIUICHHBIX 32
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIH CpelHee apu(MeTHIecKoe HaXOAUTCS B MHTEpBase
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 1o 3,4.

OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHne TUCIHMILIMHBI (MOYJIs1)
8.1. IlepeueHb OCHOBHOMW U AOMOJIHUTENBHOM JIUTEPATYpPbl, HEOOXOIUMOM /1711 OCBOCHUS TUCUUIIIMHBI (MOYJIs1)

KomngectBo
AK3EMILIIPOB/3IIEKTP
OHHBIH agpec DbC

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/i yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 |Vxun b. B., Menbuaukos 10. @., Unxenepnas ruapasnuka, M.: ACB, 2007 9BbC

JIOMOJHUTEILHAS JUTEPATYPA

1 Jlotimaackuii JI. I'., Mexanuka >kuakocted m raza, M.: I'oc. M31-BO TEXH.- SbC
TeopeT. JIuT., 1957

[IuprugoB A. /1., Mexannka xuakocTei u raza (ruapasmuka), CI16., 2007 9bC

HoBuxosa A.M., MBanenko WN.M., MexaHmka >XHUIKOCTH W Taza: ydeOHOE
nocobue (¢ Bapuantamu 3aganuii), CIIGIACY, 2014

Jlammmes H. H., T'uapasnuka, M.: Academia, 2007 9bC
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1 HosukoBa A.M., Kynpsasues A.B., Banenko M.M., Mexanuka >XUAKOCTA U 100
rasza: meroguueckue ykazanus, CIIOIACY, 2014
Kykos H. Il., MaiinukoBa H. @., I'unporazogunamuka. Yact 1. 'mapasnuka, http://www.iprbooksh
2 |Tam0OoB: TaMOOBCKHMI TOCYAapCTBEHHBIH TeXHHYECKUN yHHBepcuTer, DBC OF') ru/6 4675 html
ACB, 2015 ' '
3 |Jlarmmes H. H., HoBukoBa A. M., 'mapasnuka, CII6., 2007 9BC

OO6yuaromuecs u3 yrciia uHBanuA0B 1 il ¢ OB3 o0ecnieunBarOTCs HeYaTHBIMU U (MIIN ) SIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcamu B (popMax, alaliTHPOBAHHBIX K OTPAHUYEHUSAM UX 310POBbSL.

8.2. Ilepeuenp pecypcoB MHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «/HTepHeT», HeoOXOIUMBIX IS

OCBOCHUS AUCIUTUIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

MexaHuKa )KUJKOCTH U ra3a (Kypc JeKLui)

http://moodle.spbgasu.ru/course/view.ph
p?id=933

Cnucok nuteparypsl MunOOpa3zoBanus. ['mapasiauka (12) -
I'mapaBnvka (MexaHHKa KUJIKOCTH M ra3a (18)

aliansbooks.ru/index.php?option...

«JlaboparopHbie pabOThI IO THIPABIUKE)

http://www.labrab . ru /spbgasu library,
voenmeh. ru>cgi/irbis 64 r... cgiirbis_64.
exe?...

OnektpoHHas oubmuoreka MI'MY. Bee aumakTudeckue eauHHUIbI
110 MEXaHMKE JKUIKOCTH U raza (TuapaBIIHKE)

www. weblib. ru/cgi — bin/news,php

Kommiiekr y4eOHO-METOUYECKON JIOKY-MEHTalUH o
JucuuiuinHe «MexaHuKa )KMIKOCTH M Ta3a, TUAPO-U ITHEBMOIIPH -
Boa». Koncmekr gjeknui. Meroauuyeckue — yKazaHMs K
71a00paTOPHBIM 3aHATUAM

klax, tula. ru>BAKAL...

Mehanik/titlist.ntml

DIIEKTPOHHO-OMOIMOTEeUHAs cucTeMa u3a-reiabceTra ""Jlanp"

https://e.lanbook.com/

DJIeKTPOHHO-O0MOIMoTeuHas cucreMa n3aarenbersa "FOPAUT"

https://www.biblio-online.ru/

DJIeKTpOHHO-0MOIMOTeUHas cucTema u3aa-renbersa "IPRbooks™

http://www.iprbookshop.ru/

8.3. IlepeueHnb coBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Hanmenosanue

DJNEKTPOHHBIN agpec pecypca

Ob6pazoBarenbHble nHTepHET-pecypebl CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

bubnuoteka crareit sxypHana HIT «cABOK»

http://www.abok.ru/articleLibra

ry/
EnvHbI  37€KTPOHHBIM pecypc yueOHO-METOAMYECKON JUTepaTyphl
www.spbgasu.ru
CII6TACY Phg
Bceepoccuiickuii MHCTUTYT HaydyHOW M TEXHUYECKOW HHOpMaIUu WWW2.viniti ru
(BUHUTH)
Poccuiickasi rocyiapcTBeHHasi OnbInoTeKa www.rsl.ru
Hayunas JJIEKTPOHHAs

Hayunas snextponnas 6ubnmoreka eELIBRARY.RU

oubaunoreka eLIBRARY.RU

DaeKTPOHHO-0MOIMoTeuHas cucreMa usaarenbersa "' IPRbooks"

http://www.iprbookshop.ru/

DIIEKTPOHHO-O0MOIMoTeuHas cucrema uanarenbersa "FOPAUT"

https://www.biblio-online.ru/

DnekTponHas 6ubimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeYHAs cucTeMa n3narenbera 'Jlans"

https://e.lanbook.com/

Cuctema auctanimonsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

WHTepHeT-TpeHaxepsl B chepe o0pa3zoBaHms

http://www.i-exam. ru

JlaGopaTopHbIe pabOTHI IO THAPABINKE

http://www.labrab . ru /spbgasu




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX NPU OCYIIECTBICHHH OO0pa30BaTEILHOTIO
mpouecca IO JUCHUUIUIMHE, BKJIOYas MEpedyeHb JIMIIEH3MOHHOTO M CBOOOJHO pPAaCIpOCTPaHSIEMOro
MPOrPaMMHOTO 0OecreueHus

Crioco6 pacnpocTpaHeHus
HaunmenoBanue (JTMIIEH3UOHHOE WIH  CBOOOHO
pacrnpocTpaHsieMoe)

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammHbIe
npoayKThl Maiikpocodr, qoroop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, goroBop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

ITucHEMO O BO3MOKHOCTH O€CILUIATHOMN
3arpy3Ku 00pa3zoBaTeIbHBIX
Autodesk 3Ds Max Design 2019/2020 JMIEH3UH  MOJHODYHKITHOHATIBHBIX
BEPCHIl IMPOrPaMMHBIX IPOJYKTOB
Autodesk or 15.05.2012

ITrcbMO 0 BO3MOKHOCTH O€CIIaTHOM
3arpy3Ku 00pa3zoBaTeIbHBIX
Autodesk AutoCAD 2019/2020 JMIICH3UH  MOJIHO(YHKIIMOHATBHBIX
BEpCUU TIPOTrPAMMHBIX TPOTYKTOB
Autodesk or 15.05.2012

ITrcbMO 0 BO3MOKHOCTH O€CIIaTHOH
3arpy3Ku 00pa3zoBaTeIbHBIX
Autodesk Revit 2019/2020 JMIICH3UH  MOJIHO(YHKITMOHAIBHBIX
BEpCUU TPOrPAMMHBIX TPOTYKTOB
Autodesk or 15.05.2012

ANsys cyOmUIIEH3UOHHBIN JOTOBOP
Ne1976-110/2017-C3P0O oT
16.10.2017 ¢ 3A0 "KAADEM Cu-
A-Dc¢" 0eccpOUYHBIN

AnNsys

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHEe TUCITUTUTMHBI
Caenernst 00 OCHAIIEHHOCTH YY€OHBIX ayAUTOPUN U TTOMEIICHUH JJISI CAMOCTOSITENHHON paboThI

HaumenoBanue yueOHBIX ayauTopuil u moMerienuii|  OcHaleHHOCTh 000PY/I0BaHUEM U TEXHUUYECKUMHU
JUISL CAMOCTOSITEJIbHOM pabOoThI cpelcTBaMu OOyueHus




50. ITomereHust 1J1si CaMOCTOSTEIIbHON PaboThI

[Tomerienue U1t CaMOCTOATENBHOM PabOThI (UNTATBHBIN
3as oubnmotexu, aya. 217): [IK-23 mr., B 1.4. 1 mt.- [IK
s gu ¢ OB3  (cucreMHBIM  OJIOK, MOHUTOP,
KJIaBUaTypa, MbIlIb) C MOAKIIOYEHUEM K CETH
«MaTepHeT» u obecrieueHueM JO0CTyIa B JIEKTPOHHYIO
nHpopMannoHHo-o6pazoBatenbHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

50. VYyeOHBlCE ayaUTOpUU MIPOBEICHUS
MPAKTUICCKIX 3aHATUH, KYpCOBOTO
MIPOCKTUPOBAHUS (BBIMOJIHEHUSI KYPCOBBIX padoT),
TPYNIOBBIX M WHIUBUAYAIBHBIX KOHCYIIbTAIUH,
TEKYIIEero KOHTPOJIS ¥ MPOMEXKYTOUHOM aTTecTalluu

TS

Kommnekr MYJIBTUMEIUIHOTO o0opynoBaHus
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEAUMHBINA
IIPOEKTOp, 3KpaH, ayAHO-CHCTeMa), J0CKAa, KOMIUIEKT
yueOHOI Mebenu, MOIKIIYeHNEe K KOMITBIOTEPHOW CETH
CIIoI'ACY, Beixon B MHTEpHET

50. YuebOnas mabopatopust BOJOIIOIb30BAHHSI
2-s KpacHoapwmeiickas yi. 1. 4
Ayn. 401

Moiika  nmabopatopHas.Cymmika U
naboparopnas. byreumm 101 YmakoBka
OymaxHbIx 1uamerpoM 100 MM.

VYnakoBka (GUIbTpOB OyMaKHBIX auameTrpoM 120 mwm.
®oromerp KOK-2MII. Cnekrpodoromerp I[13-5300.
KroBerbl. Ilnockomonnas kosnba 300 miu. pH-metp
Hanma. Crakanst 100 mi. [epskarenu st OIOpPETOK.
Hepxarenu st PH-MeTpoB. MukpoOropeTku. bropeTku.
bnok snexkrponoB amomuHHeBbIX. CTakaH Uit Gioka
a1eKTpo1oB.Beinpsimurens Toka. Bubporpoxor I19-
6800. Konba konnueckas mockononnas 300 mut. Ctakan
100 wmn. broperka ¢ gepxareneM.  KojoHku
¢unbTpannonnsie. lonooOMeHHast cMoia

MaruutHas Mellajka ¢ Mella TeNsIMH. |eXHUYecKHe
Bechl 500-M.

MOCYbI
(bunbTpOoB

50. VYuebHble ayauTOpPUU
JIEKIIMOHHBIX 3aHATUI

HJIA IMPOBCACHUA

YyeOnass aymutopus Amus
JEKIIMOHHOIO0  THMA, KOMIUIEKT MYJIbTUMEAUNHOIO
o0opynoBaHus (TepcoHambHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA TPOEKTOp, dKpaH, ayAHO-CHUCTEMA),
JIOCKa, JKpaH, KOMIUIEKT  y4eOHOMH MeOenu,
noakmoueHne kK komnerotepHoit cetu  CIIOIACY,
BBIXOI B IHTEepHET

MMPOBCACHUA 3aHATUHN

Z[J'ISI HHBAJIMJO0B U JINI] C OB3 obecnieunBaroTCS CIICHHUAJIIBHBIC YCIIOBUA I TTOJTYUCHUA 06pa3013aH1/1${ B
COOTBETCTBHH C Tp€6OBaHI/I$[MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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