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1. Heau 1 3a1a4M 0CBOEHUS TMCUMILIUHBI (MO1YJIs1)

[lensiMu OCBOCHMS TUCUUIUIMHBI SBJSIOTCS SBJSIOTCS: OCHOBHBIE (DPM3WYECKHE 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 OOecIeueHue CTYACHTOB HeO6XO,Z[I/IMBIM 00BEMOM

TCOPCTUYCCKUX U IMPAKTUYCCKUX HABBIKOB, KOTOPBIC, C OHHOﬁ CTOPOHBI, ABJIAIOTCA OCHOBOM aJig psaga
JUCHUINIMH CIICHHAJIBHOCTH, a C ,Z[py1"0171 CTOPOHBI, ITO3BOJIAIOT MCIIOJIB30BATb METOAbI MCXAHUKH KUJIKOCTU U
rasza [uid pCiCHUs KOHKPCTHLBIX 3a1a4 B o0ractu CTPOUTCIILCTBA.

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

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMN

Kong n naumeHOBaHME
WHJIUKATOpa JOCTHKEHUS

[Tnanupyemble pe3yabTaTbl O0y4eHUS MO
JTUCITUTLINHE, 00ECTICUNBAIOIINE JTOCTIKCHUE

KOMIIETECHIUHU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT
OIIK-1 Cnocoben pemats|OIIK-1.1 BrisBnenue U[3HaeT
MIPUKJIaIHbIE 3anauu|kiIaccuukanus (U3NUECKUX U|OCHOBHBIE 3aKOHBI MEXaHUKH KHUIKOCTH U rasa
CTPOMUTENBHOM OTpaciIy, [ XUMUYECKUX IIPOLIECCOB, [yMeeT
UCIONB3YSl  TEOPHUIO ulmporekaromux  Ha  oObekre|[IpuMeHSATH IS  MPaKTUYECKHX  PacyeToB
MeTOAB! (hyHIAMEHTAIbHBIX [TPO(}heCCHOHATEHON TEOPETUYECKHE 3HAHUS
HayK JEATEIIBHOCTH BJIa/leeT HABbIKAMU
METOJaMU  pacyeTra  pPa3IMYHbBIX  BHUJIOB
JIBUKCHUS

OIIK-1 Cnocoben pemars|OIIK-1.2 Onpenenenue|3naer
IIPUKJIaIHbIE 3aJ]a4M |XapaKTEPUCTHK  (PU3UUECKOTO|TEOPETHUECKUE OCHOBBI MEXAHHUKH JKUIKOCTH U
CTPOUTENHHOM OTpaciiy, [poiiecca (sBneHwUs ), |ra3a
UCHOJIB3YS  TEOPHUIO u[xapakTepHOro Juisi OOBEKTOB|ymeeT
MeTOoJIbl (yHIaMEHTAIbHBIX |TpodeCcCHOHaTBHON MPUMEHSITh Pa3JINYHbIE METOUKHU PACUETOB
HayK NeSITeIbHOCTH,  Ha  OCHOBE|BJIajieeT HABBIKAMH

TEOPETUYECKOT O aHAJIM30M BO3MOXHBIX BHUJOB COCTOSIHUSI H

(3KCTIEpUMEHTAJIHOTO) JIBUKECHHUSI KUIKOCTH U raza

UCCIICIOBAHMS
OIIK-1 Cnocoben pemats|OIIK-1.4 IIpencrasnenue|3naer
MIPUKJIaIHbIE 3a/1a4K|0a30BbIX JUis|{OCHOBBI MaTeMaTUYECKOTO MOJEIUPOBAaHUS U
CTPOMUTEIBLHOU oTpaciu, |npodeccruoHanbHOM cdepsbl|aHann3a
UCHONIB3YSl  TEOPHUIO u|pusnueckux MIPOLIECCOB|yMeeT
MeTOoIbl (hyHIaMEHTANIbHBIX |(SIBJICHUI) B Buae|lIpumMenaTs MareMaTMdyecKue MOJENH Ul
HayK MaTeMaTH4eCcKOoro(ux) JEHCTBYIOIIMX B TMPUPOJE U TPOU3BOJCTBE

ypaBHeHus(i), 000CHOBaHUeE|TeUeHHI

TPaHUYHBIX U HAvaJbHBIX |BJIa/IeeT HABbIKAMH

yCIIOBUI Teopue (QU3MUECKOro M MaTeMaTHYecKOoro

MOACIINPOBAHUA

OIIK-1 CnocobeH pemath

IMPUKIIAAHBIC 3aga4un
CTpOI/ITCHLHOﬁ oTpaciiu,
HCIIOJIb3Yys TEOPHUIO n

MeTO/bl (hYHIaMEHTAIBHBIX
HayK

OIIK-1.5 Beibop misi peuieHus
3ama4 npo¢eCCuOHATBHON
JESATEIIBHOCTH
byHIaMeHTaIbHBIX 3aKOHOB,
OTHCBIBAIOIINX U3y4aeMblit
MIPOLIECC UITU SIBJICHHE

3HaeT

¢busznyeckue 3aKOHbl CTaTMKM W JAUHAMHUKHU
CIUIOLIHBIX CPEJ

ymeet

IIPUMEHSTh OCHOBHBIE 3aKOHBI B IIPAKTHYECKOMN
JIeSITEIIbHOCTH

BJ1ajieeT HABBIKAMM

MPOrpaMMHBIM 00€cIiedYeHHEM, OMMCHIBAIOLIIM
3aKOHBI CTATHKH U JJMHAMHUKH CIUIOIIHBIX CPe[




3. Yka3anue MecTa JMCHHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrPaMMBbl
Hannas aucuurummHa (Moaynb) BkItoueHa B biok «Jluctumauaer, moxymu» b1.0.14.02 ocHoBHOM

npodeccHOHaTbHON 00pa30BaTENbHON IPOTPaMMBI
COOPYKEHHMH U OTHOCUTCS K 0053aTeNbHOM YacTH y4eOHOro IIaHa.

08.05.01 CTpouTenscTBO YHUKAIbHBIX 3JaHUH U

Ne
1/

[IpeamecTByromMe TUCIUTLTAHBI

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHXCHHA KOMIICTCHIIMH

1 |Teopernueckas MexaHHUKa

OIIK-11.1, OIIK-11.2, OIIK-11.4,
OIIK-11.6, OIIK-11.7

2 |Puzuka

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

1.5, YK-1.6

3HaThb:

- (hyHIaMeHTalIbHbIE OCHOBBI BBICIIEH MAaT€MaTHKH, BKIIOYas BEKTOPHYIO anre0py, aHaJIUTHYECKYIO
TE€OMETPHIO, TEOPHUIO NIPEENoB, nuddepeHmanbHOe U HHTETPATbHOE UCYHCIICHUE; PyHIaMEHTAILHBIC OCHOBBI
(U3HUKN U TEOPETUUECKON MEXaHUKH; TUHAMHUKY MMOA3EMHBIX BO/I.

YMETB:

- JJOTHYCECKH H II0CJICAOBATCIIBHO H3J1araTb (baKTBI, OOBACHATH IIPUYUHHO - CJIICACTBCHHBLIC CBs3H,
HCIIOJIb3YA 06HII/IG " CIICHUAJIBHBIC ITIOHATHUA U TCPMHUHBI, IPOBOAWUTDH q)opManmaumo IMOCTaBJICHHOM 3aJa4d Ha
OCHOBC COBPEMCHHOI'O MaTCMAaTUYCCKOTI'O allliapara.

BJIAJCTh:

- HaBbIKaMH pa6OTBI C y‘Ie6H01>i nnTepaTypop“I H 3JICKTPOHHBIMHU 6azamu JaHHBIX.

Bricmias marematuka
TeopeTnyeckas MexaHHKa
duzuka

[Tocneayroiue NUCHUTIIMHB

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHU KOMIICTCHIIHN

1 |BomocHabOxxeHne 1 BOOJOOTBEICHUE

YK-2.1, YK-2.2, OIIK-2.5, OIIK- 3.3,
OIIK-3.4, OIIK-4.2, OIIK-4.7, OIIK-
6.2, OIIK-6.5, OIIK-6.7, OIIK- 6.10,
OIIK-6.16

4. O0beM AUCHUILIMHBI (MOIYJIS) B 3a4eTHBIX €AUHUIAX C YKA3aHHEM KOJHYECTBa aKaJeMHYeCKHX
YacoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy o0y4yaminMxcsi ¢ nmpemnoaaBaresneM (M0 BUIAAM y4eOHBIX
3aHATHH) U HA CAMOCTOSATEJbHYI0 PadoTy 00yYar0IIUXCS

Cemectp
W3 Hux yacel Ha
o Bcero
Bun yueOHolt paboThl MPaKTUYECKYIO
4acoB 4
TMOATOTOBKY

KounrakTHas padora 48 48
Jlextmonnbie 3ausaTus (JIek) 32 0 32
Jlaboparopusie 3ansaTus (J1ad) 4 0 4
[pakTuueckue 3austus (I1p) 12 0 12
Muast kouTakTHasi padoTa, B TOM YHCJIe: 0,65 0,65
KOHCYJIBTAIIMU TI0 KYpPCOBOH paboTe (TIPOeKTy), 04 0.4
KOHTpoJIbHBIM pabotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTeCTaIuIo (cIaJya 3a4deTa,
3a4eTa C OLIEHKOI; 3allluTa KypcOBOH paboThI 0,4 0,4
(mpoekTa); cnaya KOHTpONBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.95 0.95
(KOHCYJIbTAIUS Tepel SK3aMEHOM U c/1avya ' '
Yacbl HA KOHTPOJIb 26,75 26,75
Camocrosite1bHas padora (CP) 68,2 68,2




O0umas Tpy10eMKOCTh JHCHUILJIMHBI (MOAYJISA)

yacel:| 144 144
3aYeTHbIE eTHHHNIIbI: 4 4
5. Copep:kanue AUCHUIIMHBI (MOAYJisl), CTPYKTYPMPOBaHHOE MO pa3aenaM (TeMaM) C YKa3aHUeM
OTBEJ€HHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI
5.1. Temarudeckuii 11aH TUCIMUIUIAHBI (MOJTYJIS)
KonTakTHas pabota (110 yaeOHBIM
3aHATHAM), Yac. Kon
UHIUKATOP
= a
3 JICKITUH 113 JIP Bcero
Ne Pasnensl qucHuIuInHbI °§’ CP > | mocTKEHN
) qac.
O M3 HUX Ha M3 HUX Ha M3 HUX Ha A
MPaKTH- MPaKTH- MPaKTH- KOMIICTCHI
BCCro YECKYHO BCCro YECKYHO BCCro YECKYHO nn
moaro- nmoaro- nmoaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. BBoauble cBeneHus
OCHOBHBIE (pr3HUYECKHEe
CBOMCTBA )KUIKOCTH U raza
OIIK-1.1,
11 OCHVOBHBIG dbuznvecKue 4 1 1 8 10 OIIK-1.2,
CBOMCTBA KUIKOCTH H ra3a OIIK-1.4,
OIIK-1.5
2. |2 paznen. PaBHoBecue
JKHJIKOCTEH M Ta30B
OIIK-1.1,
o OIIK-1.2,
2.1. |PaBHOBecCHE KHUAKOCTEH U ra3os| 4 1 1 92| 11,2 OIK-1.4
OIIK-1.5
3. |3 paznen. Cunosoe
BO3JIeHICTBHE TTOKOSIIIEHCS
KUJKOCTH Ha TUIOCKUE W KPUBO
-JINHEMHbBIE TOBEPXHOCTH.
CunoBoe BO3JEHCTBHE OIIK-1.1,
31 MMOKOSIIEHCS  KUIKOCTHU § Ha 4 2 1 1 6 10 OIIK-1.2,
IJIOCKUE U  KPUBOJMHEUHBIE OIIK-1.4,
ITOBEPXHOCTH. OIIK-1.5
4. |4 paznen. [InaBanue Ten.
OCTOHYHBOCTb.
OIIK-1.1,
. OIIK-1.2,
4.1. |. ITnaBanue ten. OcroiyuBocTth.| 4 | 2 6 8 OTK-1.4
OIIK-1.5
S5 |5 paznen. OCHOBBbI KHHEMATUKH
M IMHAMHUKH KUIKOCTH U rasa.
OIIK-1.1,
51 OCHOBBI KHHEMAaTUKHU ul 8 1 10 19 OIIK-1.2,
ITMHAMUWKH KUIKOCTH U ras3a. OI1K-1.4,
OIIK-1.5
6. |6 pa3men. I'mnpaBnudeckue
COMPOTHUBIIEHUS TP JABHKCHUHU
JKHJIKOCTH U Tas3a.




OIIK-1.1,
6.1, lcomponmnens npu asoxci] 4 | 6 2 2 10 | 20 |OHKLZ
)i(I/I,ZI[)KOCTI/I M rasza. . OIK-1.4,
OIIK-1.5
7. |7 paznen. OnHomepHbIE
HaIOpPHBIE ITOTOKU KUJIKOCTEN U
ra3os.
OIIK-1.1,
OnHoMepHbIEC HAITOPHBIE TIOTOKU OIlK-1.2,
(B JKUIKOCTEHN U ra30B. : 10 14 OI1IK-1.4,
OIlK-1.5
8. 8 paznen. [IBr>keHue KUJIKOCTH
Y ras3a B IIOPUCTOU Cpeie.
OIlK-1.1,
JIBr>keHUE KUIKOCTH M ra3a B OI1IK-1.2,
8.1 HOPUCTOM cpeJie. 4 4 . d 18 OIIK-1.4,
OIIK-1.5
9. |9 pasznen. OcHOBBI
MOJICTTUPOBAHUS
TUIPABIMYCCKHUX SBIICHHIA.
OIIK-1.1,
9.1 OcHOBBI MOJICIIUPOBAHUS 2 2 4 OIlK-1.2,
" [rugpaBIMYeCcKUX SIBJICHHM. OI1K-1.4,
OIlK-1.5
10. |10 pasnen. PaBHomepHOE 1
HEPABHOMEPHOE JIBIDKCHUE
OTKPBITHIX O0€3HAMOPHBIX
MIOTOKOB
OIlK-1.1,
10.1 |PaBHOMEpHOE U HEPAaBHOMEPHOE OIIK-1.2,
2 2
JIBUOKEHUE OTKPBITBIX OTOKOB OIIK-1.4,
OIlK-1.5
11. |11 pa3znen. MHas koHTakTHas
paborta
OIlK-1.1,
11.1.|1nas xoHTakTHas paboTa 0,8 835:1‘21:
OIlK-1.5
12. |12 paznen. KoHTpOoib
OIlK-1.1,
12.1 OIIK-1.2,
DK3aMeH 27 OIIK-1.4
OIlK-1.5
5.1. JIekun
No | HaumeHnoBaHue pazaena o
i B —— HanMeHoBaHMe 1 KpaTKOE COICPIKAHHE JICKITUH
OcHoBHbIE (M3UYECKUE CBOMCTBA KUAKOCTEH U Ta30B
Onpenenenue mpeaMeTa, Kak  HAyYHOW  JAUCHUIUIMHBL  [Ipumepsl
OcHoOBHbBIE (pHU3NUECKUE . .
1 CBOHCTBA KHAKOCTH I WCIIOJTb30BaHUS 3HAHUI MPUKIIQTHON MEXaHHUKH KHJIKOCTH U ra3a B 001acTh
cTpoutenbcTBa. CBsi3b Kypca €O CMEXKHBIMH JIUCHUIUTMHAMU. KpaTkue
rasa HUCTOPUYECKHE CBEICHUS O pa3BUTUU HayKu. OOBEKT N3YYCHHUS, (PU3NIECKOE
CTpOEHHE KUIKOCTEH U Ta30B. [ UMOTE3a CIUIONIHOM Cpebl.




®u3NYeCKue CBOWCTBA: IUIOTHOCTh, VIAEIbHBI BEC, OTHOCUTEIIbHBIC
IINIOTHOCTH U y,[[GHLHLIﬁ BEC, CKUMAacMOCTbD, TeKy‘-IeCTI:, BA3KOCTbD. I/II[eaJIBHBIC
U peaibHbIe )XUAKOCTU. HeHbIOTOHOBCKHE KUIKOCTH. CHUJIbI, IEUCTBYIOLINE B
KUIOKOCTAX U ra3ax.

PaBHOBecue KXUIKOCTEN
U Ta30B

PaBHOBecHe XUAKOCTEH 1 ra30B.

I'uapocratuyeckoe paBiaeHue u  ero cpoiictBa. Jluddepennnanbapie
ypaBHeHI/ISI paBHOBCCI/ISI KHUIKOCTH. OCHOBHOC ypaBHeHI/IC I‘I/I,Z[pOCTaTI/IKI/I, €ro
F€OMETPUUYECKOE W IHEPreTHYECKOe TOJKOBaHUE. PaBHOBecHe KUIKOCTH U
rada B IIOJIC CHJIbBI TSKCCTHU. OTHOCHTGHBHBIﬁ HOKOI71 KHUIKOCTH HW TIa3sa.
Enununel, xapakrepusyronue napienue. [Ipudopsl 11 uaMepeHus JaBiacHus
1 Bakyyma. ['padudeckoe n3o0pakeHue pacripeaeneHus THAPOCTATUIECKOTO
naBieHus. Pacripenenenre naBieHus B MOKOSIIIEMCS Tase.

CuiioBoe BO3€ICTBUE
MMOKOSIIEHCS KUIKOCTH
Ha IUIOCKHUE U
KPUBOJIMHEHbBIC
MMOBEPXHOCTH.

CunoBoe BO31eHCTBUE MOKOSIIIENCS )KUAKOCTH HA INIOCKUE U KPUBOJIMHEHHBIE
ITOBEPXHOCTH.

AHanUTUYECKUH CIIOCOO OIpeeIeH sl 1aBJIeHUs Ha INIOCKUE TIOBEPXHOCTH.
IlenTp naBneHus u omnpexneneHue ero koopauHar. Cuna [aBiacHUsT Ha
KPHBOJIMHEHHBIE TOBEPXHOCTH. Teno nasnenus. LleHTp naBnenus.

. II;maBanue tein.
OCTOHYUBOCTE.

[1naBanue ten. OCTOWYUBOCTB.
3akoH Apxumena. [InaBydyecTs U OCTOMUNMBOCTD IJIABAIOLIUX TEJ.

OCHOBBI KHHEMATHKHU U
JAWHaAMUWKH XKXUAKOCTHU U
rasa.

OCHOBBI KNHEMAaTUKH U IMHAMUKH KUAKOCTHU U Ta3a.

JIBa MeTo/1a U3y4eHHUs KUJIKOCTU U Tas3a, Kiaccu(uKalys BUJOB JBUKCHMUS,
TPAacKTOpUS MW JIMHUA TOKA, JIEMEHTapHas cTpyHka. Buxpesas nuHus,
BUXpeBOM IIHYp. II0TOK 1 ero 351eMeHTHl. Y paBHEHNE HEPa3phIBHOCTH ITOTOKA
B quddepeHnnanbHoi 1 ruapaBindeckoit popmax. Cuibl, neiicTByromue B
xunkoctax. Auddepenunanbapie ypaBHEHUS IBUKCHUS HEBSI3KOM )KHUIKOCTH
(ypaBHeHUs Diiniepa) U MX MHTETpasibl A pa3iMyHbIX CIIydaeB. Y paBHEHUE
bepnynnu mis cTpyilku HEBA3KOW M BA3KOW XKUAKOCTH. ['eomerpuueckas u
JHEpreTUYecKast HHTEepIpeTaus ypaBHeHUs bepHyIun, Mbe30MEeTpUYECKUNA U
TUAPABIMYECKUM YKJIOHBI. YpaBHeHHE bepHymm g NOTOKAa BSA3KOM
KHUAKOCTH M METOABl €ro mpuMeHeHHsd. KonuuecTBO JBMXKEHMS U
KMHETUYECKasl JHEprus IOTOKa XUAKOCTH. HampsbkeHne cuil BA3KOCTH.
VYpasuenne HaBbe-CTokca anst BsI3KOM kKUAKOCTH. TypOyneHTHOCTh U ee
XapaKkTEPUCTUKH, ypaBHEHUs PeliHonbaca. YpaBHeHne bepHyum U1 ra3os.

I'mppaBnuyeckue
CONPOTUBJICHUS TIPU
JBHIKEHHUHU >KUIKOCTH U
rasa.

I'mppaBnuueckne CONPOTUBIIEHUS NIPU ABMKEHUHU XKUJIKOCTH U rasa.

Bunel ruapaBnuueckux —comporuBieHuid. OOmpe 3aBUCUMOCTH  AJIs
OIpeJiesIeHus] MoTepb Hamopa B ogHoMepHbIX moTokax (Illesum, BeiicOaxa,
Hapcu-Beiicbaxa). JlamuHapHO€ W TYpOYJEHTHOE JIBH)KCHHE >KUIKOCTH.
OcHOBHOE ypaBHEHHE PaBHOMEPHOTO ABM)KEHUS )KUJIKOCTH. Pacnipenenenne
KacaTelbHBIX HANpPSKEHUH W CKOPOCTEH MpH JIAMUHAPHOM DPABHOMEPHOM
nBkeHuH B Tpyoax. @opmyna Ilyaseiins u 3Hauenue korpdunuenta Japcu
IIpH JIaMUHApPHOM JABM>KeHUU. O011re cBeeHHs O TypOyJIEeHTHOM JBUKEHHUH.
Pacnipenenenue kacaTelbHBIX HalpspKEHUH U CKOpocTeil B TypOyJeHTHOM
notoke. IlpakTuueckue Gopmysbl A pacyeTa MOTEph HAoOpa U MpoQuis
CKOpocTel B TpyOax mpu TypOYJIEHTHOM JBM)KEHUH. 3aBHCUMOCTH IS
onpeneneHuss koddpdunuenta Illesu. MectHpie motepu sHeprun. OOIIHE
CBEICHMs. 3aBUCUMOCTH JJIsl ONPENEIICHUs NTOTEPh HANOpa MPU W3MEHEHUU
CeUeHUs W HalpaBlIeHHUs TMOTOKAa. B3auMHOe BIUSHUE MECTHBIX
conpoTuBieHU. Brnusnue uncna PeliHonpaca Ha 3HaueHHe kod(puimeHTa
MECTHOTO COMPOTHUBIICHHUS.




OpnHoMepHbIE HallOpHbIE

OIIHOMEpHbIE HATOPHBIE MMOTOKH KUIKOCTEH U Ta30B.

Tunel OTBEPCTUH U HACaNOK, BUJBI CxKaTUsA CcTpyu. Mcreuenue uepes manble
OTBEpCTUSl B TOHKOM CTEHKE IIpUM IOCTOSHHOM Hamope. Tpaekropus
BBITEKatoLIe cTpyu. McredeHne KuaKocTH yepe3 OoNbIIe OTBEPCTUS TPU
IIOCTOSSHHOM M IIEPEMEHHOM Hamnopax. lcreuenue dvepe3 Hacagku mpu
IIOCTOSIHHOM HaIlope, BakyyM B Hacajakax. McredeHue razos, KpUTHYECKas
CKOpOCTb HcTedeHHud. [IpakThyeckue pEKOMEHIAUUU IO OINPEICIICHUIO
3HaYeHUH KOod(PpPHUIMEHTOB pacxoma W cKopocTu. HeszaToruieHHble CTpyn

7 MOTOKH KUAKOCTEH U . .
2308, BA3KON  kuakocTh. OCHOBHBIE XapaKTEPUCTHKU HE3aTOIUICHHON CTpYH.
Knaccudukanus tpyoonpoBogoB. Pacuer mpocThiX, KOPOTKUX U UIMHHBIX
TpyOompoBogoB.  Ilonstme o  pacuere  ceTeil  TpyOOIIPOBOJIOB.
['unpaBnuueckuif  pacueT TpyOONpPOBOAOB TMpHU  TPAHCIOPTUPOBAHUU
IByX(}a3HBIX TOTOKOB. J[BrokeHHEe ra3oB Mo TyOam. Bombiime yckopeHws,
KoJieOaHMs JIaBJICHWH W YPOBHEH B HAIMOPHBIX cHUcTeMax. | mapaBIuyecKuid
ynap B TpyOax, ¢opmyna XKykoBckoro. JlaBieHHe CTpyH KHIKOCTH Ha
TBEP/IbIE OBEPXHOCTH.
JIBI>KeHMe KHUIKOCTH U ra3a B IIOPUCTON Cpejie.
O6mue cBenenus o ¢uiabTpanuu. OCHOBHOW 3aKOH  (PHIBTpALIUU.
Kosdpoumment duaprpanmu. Metonsl  ompeaeneHust  KodpQuimenrta
¢unbrpanuu. JlamuHapHas u TypOynentHas QuubTpauus. PaBHOMepHOE
8 JIBU)KEHME KUAKOCTH U |IBHKCHHE TPYHTOBBIX BOJ. [IpUTOK TPYHTOBBIX BOJ K BOAOCOOPHBIM
rasza B IIOPUCTO#1 cpene. |coopyxeHHusM. I[IpUuTok K ApeHa)kHOMY M apTe3HMaHCKoMy Kosioauam. Pacuer
TPYNIbBl  COBEPIICHHBIX KOJIOAIIEB TIPH BOJONOHIKEHWH. [Iputok K
OIMHOYHON  BojmocOopHO#l  ramepee. OCHOBBI ~ pacueTra  CHCTEMBbI
TOPU30HTAIBHBIX COBEPIICHHBIX W HECOBEPIICHHBIX JpeHaxked. Meron
O IA.
OCHOBBI MOJICITUPOBAHUS THAPABINYCCKHUX SIBICHUI.
OCHOBBI MOJICTUPOBAHUS
9 FHIpABIYeCKIX [TomoOue ruapoMexaHW4ecKux MporeccoB. Yucna u KpUTepHH no00usl.
9 Metoasl MonenupoBanus. [lonsaTue o MeTose pa3MepHOCTEH.
SIBIICHUH.
PaBHOMEpHOE 1 PaBHOMEpHOE ¥ HEPAaBHOMEPHOE JIBUKEHHE OTKPBITHIX TTIOTOKOB
10 HEpaBHOMEpPHOE Omnpenenenue BUAa U pacyeT KPUBBIX CBOOOTHON MOBEPXHOCTH KUIKOCTH B
JBMKCHHUE OTKPBITHIX —|KaHaJlaX
MIOTOKOB

5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue pasaciia

Ne o
n | 1 TEeMBI paKTHHECKHX HaumenoBanue u coaepkanue NpakTUYECKUX 3aHATUN
3aHATHI
OcHoBHbIE pU3NYECKUE CBOPHCTBA JKUJKOCTH U ra3a
OcHoBHbIE pu3HUYECKHE . . o
. ®u3nyueckue CBOWCTBA: IUIOTHOCTh, VYAEIbHBIM BEC, OTHOCUTEJIbHBIC
1 CBOMCTBA XKUIAKOCTH U o
MJIOTHOCTH U YJIETBHBIN BEC, CKUMAEMOCTh, TEKY4€CTh, BI3KOCTb.
rasa .
Cuuibl, 1EMCTBYIONINE B KUJIKOCTSIX U ra3ax.
PaBHOBeCHE xKUIKOCTEN U Ta30B
['unpocratudeckoe mgaBleHue © ero cBoiictBa. JuddepeHunansHbie
ypaBHEHUS PaBHOBECHS XUAKOCTH. OCHOBHOE YPAaBHEHHE THAPOCTATUKH, ETO
.. |[reomeTpuueckoe M 3HEpreTuyecKoe TOJKOBaHHME. PaBHOBeCHE KMIKOCTH U
PaBHoBecue xuakocTeit . .
2 raza B mosie Cuibl TsokecTH. OTHOCHTENBbHBIM TMOKOW JKUJIKOCTH W Tasa.
Y Ta30B
Enunaunpl, xapaktepusyromue pAaBieHue. [Ipubopbl ans  u3MepeHus
JaBlieHWss © Bakyyma. ['padudeckoe u300pakeHHE pacrpeaencHus
TUAPOCTATUYECKOTO JlaBlieHUs. PacrmpeneneHue NaBieHHs B TMOKOSIIEMCS
rase.
CuoBoe Bo3neiicTue |CHIOBOC  BO3ICHCTBHE — MOKOSIUCHCS — KMAKOCTH HA  IUIOCKHE U
3 | mokosmeiics xumKocTy |KPHBOTHHCHHBIC TOBEPXHOCTH.

Ha IJIOCKHUEC U

AHanUTHYECKUI CII0CO0 OMpCACIICHUA NaBJICHUA HA INIOCKUC




KPUBOJIMHEWHbBIC
MMOBEPXHOCTH.

noBepxHocTu. LleHTp naBneHus W ompeneneHue ero koopauHar. Cuiia
JaBIICHUs Ha KPUBOJIMHEHHBIE NOBEpXHOCTH. Teno nasineHusa. LleHtp
JIaBJICHMUS.

OCHOBBI KHHEMATHUKH U
JTUHAMHUKH KUIKOCTH U
rasa.

OCHOBBI KHHEMATHKH U JUHAMHUKH )XUAKOCTH U I'a3a.

I'mapaBnuueckue
CONPOTHUBIICHHUS TIPU
JIBWKEHUHN KUIKOCTH U
rasa.

['mapaBiavueckue CONpOTUBIIEHUS NP IBUKEHNUH KUIKOCTH U rasa.

Bugel ruzppaBimyeckux — compoTuBieHuil. OOmmMe 3aBHCHMOCTH  JUIs
olpesieNieHusl oTepb Hamopa B ogHoMepHbIX notokax (Lllesu, BeiicOaxa,
Hapcu-Beticbaxa). JlamuHapHoe u TypOyJE€HTHOE JBHXCHHE IKHJIKOCTH.
OcHoBHOE YpaBHEHME  PABHOMEPHOI'O  JBIMXKEHHUS  JKUAKOCTH.
Pacnpenenenue kacaTesbHBIX HANPSKEHUM M CKOPOCTEM IPU JIAMUHAPHOM
paBHOMEpHOM JBW)XeHUH B Tpybax. Dopmyna Ilyazeins u 3HaueHue
kodd¢uimenta Jlapcu npu namMuHapHOM aBMKeHHH. OOIIUE CBEIEHUS O
TypOyJIEHTHOM JBW)XE€HUHU. PacnpeneneHue KacaTelbHBIX HalpsOKEHUH U
cKopocTell B TypOylieHTHOM moToke. [IpakTiuaeckue Gpopmyiisl st pacuera
notepb Hamopa U npopuis ckopocTed B TpyOax mpu TypOyJIeHTHOM
JBIDKEHUH. 3aBUCUMOCTH 7151 onpeesnienus kodgduuurenta [le3n. MectHbie
norepu sHepruu. O6ume ceeieHust. 3aBUCUMOCTH [T ONPEeNICHUsI TIOTeph
Haropa Ipy U3BMEHEHUHU CEYEHMsI U HallpaBJIeHUs I0ToKa. B3aumHoe BiusHue
MECTHBIX CONpOTUBICHUN. BnusHue uucna PeiiHonpiaca Ha 3HauyeHHe
K02(ppHIIEHTa MECTHOTO COTIPOTUBIICHUSI.

JIBM>KEeHUE KUAKOCTH U
rasza B IOPUCTOM cpeje.

JIBI>KeHMe KUIKOCTH U Ta3a B IIOPUCTON Cpejie.

O6mme cBemenuss o ¢wibTpauuud. OCHOBHOW 3aKOH  (pUIBTpaIHH.
Koadpdumuent dunprparuu. Metonbl  onpeneneHuss  koddduimenta
¢unbrpanuu. JlamuHapHas u TypOyneHTHas ¢QuiubTpauus. PaBHOMepHOe
JIBUKEHHE TPYHTOBBIX BOJ. IIpUTOK TpYHTOBBIX BOJ K BOAOCOOPHBIM
coopykeHusM. [IpUTOK K IpeHa)XHOMY M apTe3naHCKOMY KoioamaM. Pacuer
IPYNIIbl  COBEPIIEHHBIX KOJOJIEB NpU BOAOHNOHWXKeHUHU. Ilputok K
OJIMHOYHOM  BojocOopHoW  ramepee. OCHOBBI  pacyeTa  CUCTEMBI
TOPU30HTAJIBHBIX COBEPLICHHBIX W HECOBEPLICHHBIX JpeHaxed. Meron
SI'JIA.

OCHOBBI MOJIETTMPOBAHMS
TUIPABIINYECKUX
SIBJICHUH.

OCHOBBI MOJIENTMPOBAHUS THAPABINYECKUX SBICHUI.
[Tonobue ruppomexaHudeckux mpoueccoB. Uucina M KpUTEpuu Moa00us.
Merons! MonenupoBanus. [lonsaTHe 0 METOAE Pa3MEPHOCTEN.

5.3. JJaboparopHbie pabOThI

HaumenoBanue paznena

Ne
o/ | TEMBI 71a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
paboT
y CuioBoe  BO3JIEHCTBUE  TOKOANIEHCS  JKUAKOCTH HA  IUIOCKHE W
CuitoBoe BO3JEHCTBHE .
. KPHBOJIMHENHBIE TOBEPXHOCTH.
TOKOSAIIENCS KUIAKOCTH y
3 8 TTOCKHe I AHaIUTHYIECKUH  CIIOCOG ONPEIENEHHUS JaBIEHHS Ha TUIOCKUE TOBEPXHOCTH.
. LleHTp maBJeHWs M OIpeneNeHHe ero koopauHar. Cuia [aBIeHHS Ha
KPHBOJIMHENHBIE y
KPHMBOJIMHENHBIE TOBEPXHOCTH. Teno nasnenus. LienTp napienus.
OBEPXHOCTH.
. Tuppasudeckye CONMPOTUBIEHHUS TIPY JIBMKEHHUH KMIKOCTH M ra3a.
Buabl IMApaBIMYECKUX —CONMPOTHBIeHHM. OOIIMe 3aBUCUMOCTH IS
l'unpasmideckue onpeJeneHns MoTeph Hamopa B ogHOMepHBIX notokax (Illesm, BeiicGaxa,
6 CONMPOTHBIICHUA IPA | JTapcu-Belicbaxa). JlaMUHApHOE U TYPOYJIEHTHOE JBMKEHHE HKUIKOCTH.

JABUXXCHUH XUIKOCTHU U
rasa.

OcHoBHOE ypaBHEHHE  pPaBHOMEpPHOTO  JABM)KEHHUS  SKUIKOCTH.
Pacripenenenue kacaTelbHBIX HaNPsHKEHUM U CKOPOCTEH IPH JIAMUHAPHOM
paBHOMEpPHOM JBHXKEHHUH B Tpybax. @opmyna Ilyaseitns u




3HaueHne kodddummenta lapcu mpu namMmuHapHOM IBKeHHH. OOIme
CBeZIcHHsI O TypOyJEHTHOM [BW)KCHHH. PacmpesnelneHne KacaTelbHbIX
HamnpsDKEHUH W CKopocTeld B TypOyslneHTHOM TmoToke. I[IpakTtuueckue
dbopMyIbl A1 pacyeTa MmoTeph Hamopa M IpoQuiis CKOpocTel B Tpybax mnpu
TypOyJECHTHOM JIBH)KEHUH. 3aBUCUMOCTH ISl onpeaeneHus: kKodduiueHTa
[le3n. Mectabie moTepu dHepruu. OOIIMEe CBEACHUSA. 3aBUCHUMOCTH IS
ONpeleseHusl MOTEPh Haropa MpU W3MEHEHUM CEUYEHUs] M HAIpPaBIICHUS
MOTOKAa. B3auMHOE BIIMSIHUE MECTHBIX CONPOTUBICHUU. BinsHue yucna
Peiinonbaca Ha 3HaueHue K03(pPUIMEHTa MECTHOTO COTIPOTUBIICHUSI.

JIBUKEHUE KUAKOCTH U
rasza B IOPUCTOM cpeje.

JIBuKEeHHE KUJAKOCTH U Ta3a B MIOPUCTOH cpejie.

OOmme cBemenuss o ¢wibTpanuu. OCHOBHOW 3aKOH  (pHUIBTpAIIHH.
Koadoumment dunprpanmu. Metoasl  ompeaeneHust ko3 Quimenrta
¢wibTpanuu. JlamuHapHas W TypOyineHTHas QuubTparus. PaBHoOMepHOe
JIBUKCHUE TPYHTOBBIX BOJ. IIpUTOK TPYHTOBBIX BOJ K BOAOCOOPHBIM
coopykeHusM. [IpUTOK K IpeHa)KHOMY M apTe3naHCKOMY KoJoAmaM. Pacuer
IPYNIBl  COBEPIICHHBIX KOJIOAIICB TIPH BOJONOHIKEHWH. [IpuTok K
OIMHOYHON  BojmocOopHOil  ramepee. OCHOBBI  pacuera  CHUCTEMBbI
TOPU30HTAILHBIX COBEPIICHHBIX W HECOBEPIICHHBIX JApeHaxe. Meron

SIJIA.

5.4. CamocTosTenpHas pabota 00ydaromuxcs

Ne | HaumeHnoBaHnue paznena N
ConeprkaHue caMOCTOSTEIbHON paboThI
/0 | OUCHUIUINHBI U TEMBI
OcHOBHBIE (U3UYECKUE CBOMCTBA )KHIKOCTEH M ra30B.
OOBeKT u3ydeHus, (PU3NIECKOe CTPOCHHE >KUIKOCTEH W Ta3o0B. I mrmotesa
OcHOBHBIE (U3UYECKUE o . N
. CIUIOLIHOM cpenbl. PU3NUYECKHE CBOMCTBA: IUIOTHOCTb, YAENIbHBIA BEC,
1 CBOWCTBA KUAKOCTU U o
OTHOCUTEJIbHBIE TUIOTHOCTh W YJIEIbHBIM BEC, CKUMAEMOCTb, TEKYYECTb,
raza
BSI3KOCTh. MieasibHbIE U pealibHbIC )KUAKOCTU. HEHbIOTOHOBCKHE KUIAKOCTH.
Cwibl, IEUCTBYIONINE B JKUJIKOCTSIX U Ta3ax.
. PaBHOBECHE KMIKOCTEH 1 Ta30B.
['unpocratuueckoe mgaBneHue u ero cBoiictBa. JuddepeHunansubie
ypaBHEHUS PaBHOBECHS XKUAKOCTH. OCHOBHOE YPAaBHEHHE THAPOCTATUKH, ETO
. |[reomeTpuueckoe M 3HEpreTuyecKoe TOJKOBaHHME. PaBHOBeCHE KMIKOCTH U
PasroBecue xnakocTen o N
2 raza B mosie Cuibl TsKeCcTH. OTHOCUTENBHBINA ITOKOH >KHMIKOCTA M Tasa.
U Ta30B
Enununel, xapaktepusyromue fAaBineHue. [Ipubopbl ans  u3MepeHus
JaBlieHWs © Bakyyma. ['paduueckoe u300pakeHHE paclpeesieHus
TUAPOCTATUYECKOTO JlaBlieHUs. PacmpeneneHue NaBiIeHHS B MOKOSILIEMCS
rase.
. CunoBoe  BO3JIEHCTBHE  IIOKOSIIEHCS  KHUIKOCTH Ha  INIOCKHE U
CuiioBoe BO3I€eliCTBHE o
9 KPUBOJMHEHHBIE TTOBEPXHOCTH.
HOKOSIIEHCS )KUIKOCTH N
3 AHanUTHYECKUH Croco0 Ompe/eNieH s 1aBIeHUS Ha TUIOCKHE TTOBEPXHOCTH.
Ha IUIOCKHUE U
5 IlenTp naBneHuss W ompeneneHue ero koopawHaT. Cwia JaBieHUsS Ha
KPUBOJIMHEWHbIE o
KpUBOJIMHENHBIE TOBEpXHOCTH. Teno nasnenus. Llentp naBneHus.
TTOBEPXHOCTH.
4 . IlimaBanue temn. ITnaBanwne tea. OCTOMYNBOCTE.
OCTOMYUBOCTD. 3akoH Apxumena. [lnaBy4ecTs 1 OCTOMYMBOCTD UIABAIOIINX TEIL.
OCHOBBI KHHEMATHKN U IHHAMUKH KUIKOCTH U Tra3a.
JIBa MeTo/1a U3y4YeHUS KUAKOCTU U Ta3a, Kiaccu(uKaiys BUIOB JTBUKECHHUS,
OCHOBBI KHHEMATHKU U |TPAGKTOpUSI W JIMHUA TOKAa, JJIEMEHTapHas CTpyhka. BuxpeBas muHus,
5 JUHAMUKY KUAKOCTH U [BUXpeBoi mHYp. [I0TOK U ero 35ieMeHThl. Y paBHEHHE HEPAa3PBIBHOCTH MTOTOKA

rasa.

B Au(depeHInaIbHON U THAPABINYECKO popmax.
Cuibl, neiictByromue B xxuakocTsax. Juddepeniuansasle




YpaBHEHUS [BIWKCHHsSI HEBSI3KOW JKUAKOCTH (ypaBHEHMs Diepa) M HX
MHTETpalIbl JUIs pa3iIM4YHBbIX Clly4acB. YpaBHEHHE bepHymn mis CTpyHWKH
HEBSI3KOM W BSI3KOM JKMAKOCTU. ['eoMmeTpuueckas M SHepreTuyeckas
WHTEpIpeTaius ypaBHEHUS bepnymn, IIbE30METPUUYECKUI U
TUJPABINYECKUN YKJIOHBL. YpaBHeHHE bepHymnuM s NOTOKa BA3KOU
KHUJAKOCTU M METOAbl €ro mpuMeHeHus. KonnuecTBo JBMXKEHUSI U
KMHETUYECKasi SHEprusi IMOTOKa XKUAKOCTU. HampsbkeHune cuin BSI3KOCTH.
VpaBuenne HaBbe-Ctokca s BSA3KOH KuAKocTH. TypOyneHTHOCTH U ee
XapaKTEePUCTUKHU, ypaBHeHUs PeliHonbaca. YpaBHeHue bepHymun 1 ra3oB.

I'mppaBnnyeckue
COIIPOTHUBIICHUS NIPU
JBUKEHHUH KUJKOCTU U
rasa.

. 'mppaBinyeckue COPOTUBIICHMS IIPU JBUKEHUHN KUIKOCTH U rasa.

JIBa MeTOAa U3yUYCHMsI )KUJIKOCTU M Ia3a, KIacCU(pHUKAIMs BUAOB JIBUKECHUS,
TPAacKTOpUs MW JIMHMS TOKa, 3JIEMEHTapHas CTpyWka. Buxpesas mnuHus,
BUXpeBOU MIHYP. [I0TOK 1 €ro 35eMeHThl. Y paBHEHUE HEPa3PBIBHOCTH IIOTOKA
B 1u(depeHnnanbHoM U TuapaBInyeckor popmax.

Cunbl, peiictByrome B kuakocTsax. JuddepeHuuanbHble  ypaBHEHUS
JBUKEHMSI HEBA3KOM MKUAKOCTU (ypaBHEHHUs DWiepa) U UX HMHTErpaybl JUIs
pa3IMYHBIX CilydacB. Y paBHEHHUE bepHYIUIM ISl CTPYHUKU HEBA3ZKOU U BA3KOU
KUIKOCTU. ['eomeTpruueckass U dHEpPreTUudecKas: HHTEepIpeTauus ypaBHCHUS
bepnymm, nbpe30METpUYECKUH M THAPABIMYECKUH YKIIOHBL. YPpaBHEHHE
bepHymn s moTOKa BSA3KOM KUIAKOCTH M METOJBI €ro IPUMEHEHUS.
KonnuecTtBo MABM)KEHHA M KHHETUYECKash HHEPrusl IIOTOKA KUIKOCTH.
Hanpsokenne cun  Bsaskoctu. YpaBHeHue Habe-Crokca [uist  BS3KOM
KUIKOCTU. TypOyJIEeHTHOCTb U €€ XapaKTepUCTUKHU, ypaBHeHUs PeiiHoinbca.
YpaBHeHnue bepHymum 1 ra3os.

OnHoMmepHbIE HAITOPHbIE
HOTOKH YKUIKOCTEU U
ra3oB.

OI[HOMGpHI)IC HAITOPHBIC ITIOTOKH )KPIIIKOCTGIZ n ra3oB

Turbl oTBepcTH M HACATOK, BUIBI CXKATUs CTpyU. McTeueHue yepe3 mMasbie
OTBEPCTHSI B TOHKOM CTEHKE IIpM IIOCTOSSHHOM Hamope. Tpaekropus
BBITEKaromleil crpyu. McreueHne KuAKOCTH yepe3 OONbIINE OTBEPCTUS TIPH
IMOCTOAHHOM W TIICPEMCHHOM HaIlopax. HUcrteuenne ucpe3 HacCalku IIpu
MOCTOSIHHOM Harope, BakyyM B Hacajakax. lcTeuenue razoB, KpuUTHUECKas
CKOpOCTh HCTeUYeHHs. [IpakTHYecKHe PEKOMEHJANNU TI0 ONPEICIICHUIO
3HaueHUN Kod(h(UIMEHTOB pacxola W CKOpOCTH. He3aTomiieHHbIE CTpyH
BA3KOM  kuaAkocTH. OCHOBHBIE XapaKTEpPUCTUKHU HE3aTOIUIEHHOM CTpyH.
Knaccudukanus tpybomnpoBogoB. Pacuer mpocThiX, KOPOTKUX U JUITMHHBIX
TpyOompoBosioB.  [lomstue o  pacyere  ceredl  TpyOOIPOBOJIOB.
l'unpaBnuueckuit  pacder TpyOONMpOBOAOB TPHU  TPAHCIOPTUPOBAHUU
nByx(a3HbIX MOTOKOB. [[BmxkeHHe ra3oB mo Tybam. bonbiine yckopenus,
KojeOaHusl NaBleHU W ypOBHEH B HAMOPHBIX cUcTeMax. | mapaBinuueckuit
yaap B TpyOax, ¢opmyna XKykoBckoro. JlaBieHHE CTPyH >KHMJIKOCTH Ha
TBEP/IbIE IOBEPXHOCTH.

JIBr>KeHre JKUIKOCTH U
rasa B IIOPUCTOU cpene.

JIBU>KeHMe KUAKOCTH U ra3a B IOPUCTON cpelie.

OOmme cBemeHuss o QuupTpauu. OCHOBHOW 3aKOH  (DMIBTpALIUU.
Kosdduument dunbtpanmu. Metonsl omnpeneneHus KodduuueHTa
¢unbTpanuu. JlamuHapHas u TypOysneHTHas ¢uibTpauus. PaBHOMepHOE
IBWDKEHUE TPYHTOBBIX BOJA. [IpUTOK TPYHTOBBIX BOJ K BOJOCOOPHBIM
coopyxeHMsIM. [IpUTOK K IpeHa)KHOMY M apTe3naHCKOMY KosioauaMm. Pacuer
IpYNNbl  COBEPUIEHHBIX KOJOJIEB NpH BOAOMOHIKEHUHU. [lpuTok K
OIMHOYHOM  BomocOopHoi  ramepee. OCHOBBHI  pacueTa  CUCTEMBI

TOPU30HTAIIBHBIX COBEPIIEHHBIX W HECOBEPIIECHHBIX JpeHaxeill. Meton
SI'JIA.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

IIporpamMMoO#l TUCHHUILIMHBI NIPEYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHUH, Ha KOTOPBIX HACTCS
OCHOBHOH CHCTEMAaTHU3MPOBAHHBI MaTepuan, MPaKTHYECKUX M JaO0OpaTOPHBIX 3aHATHH, Mpeanoiararolinx
3aKpeIvieHue U3y4eHHOIro MaTepuasa U (GOpMHpPOBAHHE Y OOydaroUIMXCsi HEOOXOAMMBIX 3HAHWUN, YMEHUH U
HaBBIKOB. KpoMe TOro, Ba)KHEHIIMM STarmoM H3y4YeHHs IUCIMIUIMHBI SBISETCS CaMOCTOSITeNbHas paboTa
o0yJaroIuxcs € HUCIHOJb30BAHUEM BCEX CPEACTB M BO3MOYKHOCTEH COBPEMEHHBIX OOpa30BaTEIbHBIX
TEXHOJIOTUH.

B 06beM camocTOATENIbHOM Pa0OTHI IO JUCHUIUIMHE BKIIOUACTCA CIIEAYIOLIee:

- U3yYEHHUE TEOPETHUYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL;

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- IOJITOTOBKA K J1a00paTOPHBIM 3aHATHUSM;

- IOJITOTOBKA K BBIMOJIHEHUIO KOHTPOJIBHBIX padoT;

- BBIMIOJIHEHUE pacueTHO-rpadudeckoit padbotsl (PI'P);

- IOATOTOBKA K 3K3aMEHY.

3aJ0roM YCHEIHOTO OCBOSHHSI 3TOW JAUCIUIUIMHBI SBISAETCS 00s3aTeIbHOE MOCEIICHHE JEKIIMOHHBIX,
IPAKTUYECKHUX U Ja0OPAaTOPHBIX 3aHATHM, TaK KaK MPOITYCK OHOro (TeM 0oJiee, HECKOJIbKUX ) 3aHATHI MOKET
OCJIO)KHUTh OCBOEHHE pa3lienioB Kypca. Ha mpakThueckux 3aHATHSAX MaTepHall, W3JIOKEHHBIM Ha JICKLUSX,
3aKpEIUIeTCsl BHIIIOJIHEHUEM KOHTPOJIBHBIX padoT O TeMaM AMCLUILIMHBI cornacHo PII/I.

[Tpuctynas K U3y4EeHHUIO TUCLUUIUIMHBI, HEOOXOAUMO B IEPBYIO OYEPE/Ib O3HAKOMUTHCS COAEPKAHUEM
PITJI m1st cTyneHTOB OYHOM (opmbl OOydeHMs, a TakkKe METOJMYECKMMHU YyKa3aHMsMH I10 OpraHu3aluu
CaMOCTOSITENIbHOM pabOThl U MOJATOTOBKU K IMTPAKTUUYECKUM U J1a00PaTOPHBIM 3aHATHSIM.

[Tpu moAroToBKe K MPAaKTUYECKUM M J1a0OpPaTOPHBIM 3aHATHAM M B paMKaxX CaMOCTOSATENIbHOW pabOThI
10 U3YYEHUIO TUCLUHUIUIMHBI 00y4YaronMMcsi HE0OXO0AUMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAaHHBIA Ha JICKIIMOHHOM 3aHITHM MaTepual U JIOMNOJIHUTb €ro ¢ y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

IPU  CaMOCTOSITEIbBHOM  H3YYEHMM TEOPETHMYECKOM TEMbl CHENaTh  KOHCIEKT, MCIOJb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

7. OueHouHble MaTepHabl JJsl NPOBedeHHs] TEeKYIIero KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs M0 JMCUUILINHE (MOIYJII0)
7.1. [lepedeHb KOMIETEHIINH ¢ yKa3aHUEM 3TAINOB UX (POPMHUPOBAHUS B MPOIIECCE OCBOCHUS AUCIMITITUHBI

Kon u nHaumeHnoBanue
Ne KoHTtpommpyemsle pa3iesnsl TUCHHATLINHBL . Bun onenounoro
W (Mozy3) WHIUKATOpa KOHTPOIUPYEMOit CDEICTEA
y KOMIETEHIINHN peAl
1 Ocnognble pusnyeckue cBoiicTBa xxkunkoctu u|OINK-1.1, OIIK-1.2, OIIK- 1.4, TecT
rasza OIIK-1.5
2 |PaBHOBecHE XKUIKOCTEH U Ta30B OIIK-1.1, OIIK-1.2, OTIK- 1.4, TECT
OBECHE XKUIKOCTE 30 OIK-15 ec
CunoBoe BO3/ICHCTBHUE TOKOAWIEHCS OIIK-1.1, OTIK-1.2, OTIK- 1.4,
3 |KHIKOCTH Ha IUIOCKHE W KPHUBOJIHMHCHHBIC OIK-1.5 TECT, 33a/1a4u
HOBEPXHOCTHU. '
N OIIK-1.1, OIIK-1.2, OIIK- 1.4,
4 |. IInaBanue Tea. OCTOMYHUBOCTb. OITK-1.5 TECT, 3a71a4l
5 OcHOBBI KMHEMAaTHKH U quHaMukH kuakoctu|OIIK-1.1, OITK-1.2, OIIK- 1.4, -
U rasa. OIIK-1.5
6 I'mppaBinueckue COIIPOTHUBIICHHUS npu|OIIK-1.1, OIIK-1.2, OIIK- 1.4, TeCThI
NBIDKECHUU KUIKOCTH U rasa. OIIK-1.5
OnroMmepHble HanopHbIe MOTOKM xuakoctel u|OIMK-1.1, OIIK-1.2, OIIK- 1.4,
7 TECTHI
rasos. OIIK-1.5
8 JIBwxenue xkuakocTd u raza B mopuctoi|OITK-1.1, OIIK-1.2, OIIK- 1.4, TeCTEL
cpere. OIIK-1.5
9 |OCHOBBI MOJICIIUPOBAHHS THAPABITUICCKIX OIIK-1.1, OIIK-1.2, OIIK- [rectsr




SIBJICHUI. 1.4, OIIK-1.5

PaBHomepHoe u HepaBHoMepHoe aBmkeHue|OIIK-1.1, OIIK-1.2, OIIK- 1.4,

10 OTKPBITBIX TIOTOKOB OIIK-1.5 TCCTRI

11 [Mnas xoHTakTHasi paboTa OIIK-1.1, OIIK-1.2, OIIK- 1.4,
OIIK-1.5

12 [Dx3amen OIIK-1.1, OIIK-1.2, OIIK- 1.4,
OIIK-1.5

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTePUAJIbI TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH, HEOOXOIUMBIE
JUISL OLICHKH 3HAHUN, YMEHHI U HaBBIKOB U (MJIK) OMbITa MPO(PECCUOHAIBHOM NeSTEIbHOCTH, XapaKTEPU3YIOLIUX
sTanbl HOPMUPOBAHUS KOMITETEHITUH B IMPOIIECCE OCBOCHUS UCIIUITITNHBI

JUIsL TIPOBEPKH C(HOPMHUPOBAHHOCTH HWHAMKaTOpa nocTikeHus komrereHnmin OIIK-1.1, OIIK-1.2,

OIIK-1.4, OIIK-1.5

1. YTo Takoe KUIKOCTE?

a) pusuveckoe BEeIecTBo, CrIoCOOHOE 3aMOIHATh MyCTOTHI,

0) pusnueckoe BeecTBo, CIocoOHOE U3MEHATh (POPMY IO ICHCTBUEM CHIT;
B) (PM3MUECKOE BEIIECTBO, CIIOCOOHOE U3MEHSTH CBOM 00BEM;

2. Kakas u3 oTux )XKUIKOCTEN HE SIBIISIETCS KaleIbHOI?
a) PTyTh;

0) KEpPOCHH;

B) HE(TH;

T) a30T.

3. Kakas u3 3THX )KHJIKOCTEH HE SBISETCS ra3000pa3Hoit?
a) )KUJIKUH a30T;

0) pTyTs;

B) BOZIOPO/TI;

T') KUCJIOPOT,

4. PeasibHOM HJIKOCTBIO HA3bIBAETCS KUAKOCTh
a) HE CYIIECTBYIOIIAs B IPUPO/IE;

0) HaxXOJAIIAsACS TPU PEATBbHBIX YCIOBHSIX;

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

5. neanbHOU KUIKOCTHIO HA3BIBACTCS

a) )KUAKOCTb, B KOTOPOU OTCYTCTBYET BHYTPEHHEE TPEHHUE;

0) )KUJIKOCTb, TTOJAXO/ISIIAS Il TPUMEHEHNS,

B) KHUIKOCTh, CIOCOOHAsT CXKUMAThCS,

T') )KUJIKOCTh, CYIIECTBYIOIIAs TOJIBKO B ONPEICTICHHBIX YCIOBHUSX.

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

0) yIenbHBIM BECOM;

B) YJE€JIbHOM IIOTHOCTBIO;

T') IJIOTHOCTHIO.

7. CKUMaeMOCTB 9TO CBOMCTBO KHUIKOCTH

a) U3MEHSITh CBOIO (DOpPMY MO IeCTBHUEM JaBIICHUS;

0) U3MEHATH CBOW 00BEM IO ICHCTBUEM JaBICHUS;

B) COIIPOTHUBIISATHCS BO3JCHCTBUIO IaBICHUS, HE U3MEHSS CBOIO (hopMY;
T') U3MEHATH CBOM 00beM 0€3 BO3JICHCTBUS IaBJICHUS.

8. CKUMaeMOCTh KHUJIKOCTU XapaKTEePHU3yeTCs
a) koddhdurmenrom I'enpu;




0) K03 puLIEeHTOM TEeMIEPaTypPHOTO CKATHUS;
B) KO3 PHUITUEHTOM MOKATHS;
) KO3(QPHUIHEHTOM 00BEMHOTO CHKATHSL.

9. BA3KOCTE )XKUIKOCTH 3TO

a) CIIOCOOHOCTH COMPOTHUBIISITHCS CKOJIBKEHUIO UITU CABUTY CJIOEB JKUJIKOCTH;

0) CcrmoCOOHOCTH MPEOAOJIEBATh CUITY TPEHHUS KUIKOCTH MEXKIY TBEPJbIMH CTCHKAMU,
B) CIIOCOOHOCTH MEPETEKATh M0 TOBEPXHOCTH 32 MUHIUMAIILHOE BpEMSI.

10. KuaemaTtnieckuii KO3 PHUITMEHT BA3KOCTH 0003HAYAETCS TpeuecKor OyKBOMH
a)v,
o) W

B)1;
r)T.

11. Iunamudeckuii ko3 pumment BI3KocTr 0003HaYaeTCs IPeuecKoil OyKBOi
a)v;
o) W,

B)1;
)T

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

0) yMeHbIIaeTCs;

B) OCTA€TCs] HEU3MEHHOM;

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

13. IHTEeHCUBHOCTb UCTIAPEHUSI )KUIKOCTH HE 3aBUCUT OT
a) OT JaBJICHUS;

0) oT BeTpa;

B) OT TeMIepaTyphl;

14. Kak Ha3bIBAIOTCS pa3felibl, HA KOTOPBIC IETUTCS THAPABIUKA?
a) TUAPOCTATHKA U THIPOMEXaHHKA,;

0) ruaIpOMEXaHuKa U TUIPOTUHAMUKA,;

B) TUPOCTATHKA U TUAPOJINHAMUKA;

') TUAPOJIOTUS U THAPOMEXaHUKA.

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

0) ruapOIMHAMMUKA;

B) THJpPOMEXAHUKA

16. 'mapocratruueckoe JaBiIeHUE - 3TO JaBICHUE MPUCYTCTBYIOLIEE
a) B IBUKYIIEHCS KUIKOCTH;

0) B MOKOSIIIEHCS KHUIKOCTH;

B) B KHUJIKOCTH, TIOMEIICHHON B pe3epByap.

17. Kakue dYacTUIBl KUIAKOCTH HCIBITBIBAIOT HaWOOJIBbIIIEe HAMPSOKEHUE CXKATUS OT JICUCTBHS
TUIPOCTATUYECKOTO JTABICHUS?

a) HaXOJSIIIUECs Ha JIHE pe3epByapa;

0) HaxoasIIEeCs: Ha CBOOOHOM MOBEPXHOCTH;

B) HaXO/sIIMecs] y OOKOBBIX CTEHOK pe3epByapa;

') HAXOJISIINECS B IIEHTPE TSHKECTH PACCMaTPUBAEMOT0 00beMa JKHUIKOCTH.



a) B JIFOOOW TOYKE KHMIKOCTU I'MJIPOCTATUYECKOE JaBJICHHE MEPIIEHANKYIISPHO TUIOIIAAKE KacaTeabHON
K BBIJICJIEHHOMY 00beMY U JIEHICTBYET OT pacCMaTpUBaeMOro 00beMa;

0) B 11000#1 TOUKE KUAKOCTH THAPOCTATHYECKOE JaBJICHHE MEPIEHANKYIISIPHO IIIOMIAKE KacaTeIbHOM
K BBIJIEJIECHHOMY 00BbEMY U JIEHCTBYET BHYTPb PaCCMAaTPUBAEMOT0 00beMa;

B) B K&XIOW TOYKE >KUJIKOCTH TI'MAPOCTATUYECKOE JABJIEHUE JEHCTBYET NapajuI€IbHO IIJIOLIAJIKE
KacaTeJIbHOU K BBIJICJIECHHOMY 00BbEMY M HaIPaBJI€HO POU3BOJIBHO;

I') THAPOCTATUYECKOE JAaBJICHHE HEM3MEHHO BO BCEX HAIIPABIICHUSAX U BCET/1A IEPIIEHANKYIIIPHO B TOUKE
€ro MPUJIOKEHUsI K BbIIEJICHHOMY 00beMY.

19. Bropoe cBOHCTBO I'MAPOCTATUYECKOTO AaBICHUS TJIACUT

a) THIPOCTaTUYECKOE JIABJIICHUE IIOCTOSHHO M BCET/1a TIEPIICHIUKYIISIPHO K CTEHKaM pe3epByapa;
6) THUAPOCTATUYCCKOC NJABJICHUEC U3MCHACTCA ITPU U3BMCHCHHUU MCCTOIIOJIOKCHUA TOYKH,

B) THIPOCTATHYECKOE JIaBJICHHE HEM3MEHHO B TOPH30HTAILHON TUIOCKOCTH;

I‘) THAPOCTATUYCCKOC JABJICHUC HCU3MCHHO BO BCCX HAITPABJICHUAX.

20.YpaBHeHHE, TO3BOJISIONIEE HANTH THAPOCTATHUECKOE IaBICHHUE B JIFOOO0H TOYKE paccMaTpHBaeMOro
o0beMa Ha3bIBACTCS

a) OCHOBHBIM YPaBHEHUEM T'HJIPOCTATHKH;

0) OCHOBHBIM YpaBHEHHEM I'MAPOIMHAMUKH;

B) OCHOBHBIM yPaBHEHHEM T'IPOMEXaHUKU;

') OCHOBHBIM YpaBHEHHEM T'HJIPOAMHAMUYECKON TEOPHH.

21. OcHOBHOE ypaBHEHHE T'MPOCTATUKHU MIO3BOJISIET

a) OIpeeIIsITh IaBJICHHUE, IEHCTBYIOIEE HAa CBOOOIHYIO TOBEPXHOCTH;

0) ompenenars JaBJlIeHUE HA IHE PE3EpByapa;

B) OIPENENATH 1aBJIE€HUE B JII0O0OM TOUKE paccCMaTpuBaeMOro o0bema;

T') OIPEIENATh JaBIeHUE, AeUCTBYIOIIEe Ha MOTPYKEHHOE B )KHUJIKOCTh TEIO.

22. Yemy paBHO THIPOCTATHIECCKOE JABJIICHUE TIPH TIIyOWHE OTPYKEHHS TOYKHU, PABHOU HYIIO
a) TaBJICHUIO HaJl CBOOOIHON MOBEPXHOCTHIO;

0) nmpou3BeIeHUI0 00bEeMa KUJIKOCTH Ha €€ TUIOTHOCTH;

B) Pa3HOCTH JIaBIICHUN HA JTHE pe3epByapa U Ha ero MOBEPXHOCTH;

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

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

a) 9TO - 3aKoH HploTOHa;

0) oT0 - 3aKkoH [lackans;

B) 9TO - 3aKkoH Hukypanze;

T) 3TO - 3aK0H JKyKOBCKOTO.

24. I1oBepXHOCTb YPOBHS - 3TO

a) MOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JIaBJICHNE H3MEHSETCS 110 OJMHAKOBOMY 3aKOHY;

0) IOBEPXHOCTH, BO BCEX TOUKaX KOTOPOH JaBiieHHE OJIMHAKOBO;

B) IOBEPXHOCTh, BO BCEX TOYKAX KOTOPOHW [aBIIEHHE YBEIMYHMBACTCS MPSMO MPOTOPIHOHATIHHO
YIQJIEHUIO OT CBOOOTHOM MOBEPXHOCTH;

r) cBOOOJHAsI MOBEPXHOCTh, OOpa3yIOIAsCs HA TPaHUIIE pa3ziesia BO3MYIIHOW WM JKHAKOW Cpel MpHu
OTHOCHTEJIbHOM MTOKO€ JKUAKOCTH

25. Kak nmpuito’keHa paBHOICHCTBYIOIIAS THPOCTATHIESCKOTO JIABJICHHSI OTHOCUTEIILHO IICHTPA TSKECTH
MPSIMOYTOJIBHON OOKOBOI CTEHKH pe3epByapa?

a) HUXeE;

0) BhIIIIE;

B) COBIAAET C IICHTPOM TSKECTH;

') CMEIIeHa B CTOPOHY.



26. CrnocoOHOCTH TUTABAIOLIETO TEJa, BHIBEIEHHOT'O U3 COCTOSIHHSI pAaBHOBECHS, BHOBH BO3BPAIIIATHCS B
3TO COCTOSIHUE Ha3bIBACTCSA

a) YCTOWYUBOCTHIO;

0) OCTOMYHMBOCTHIO;

B) IJIaBY4YECTHIO;

I') HEMOTOILISIEMOCTBIO.

27. Bogou3MemieHue - 3To

a) 00BEM KHIKOCTH, BBITECHSIEMBIA CYAHOM IPHU MTOJTHOM MOTPYKCHHH;

0) Bec )KHUIKOCTH, B3ATON B 00bEME CyIHA;

B) MaKCUMaJIbHBI 00bEM JKUJIKOCTH, BHITECHSEMBIH IIJIABAIOIIUM CYIHOM;
T') BEC *KHUJIKOCTH, B3ATOH B 00beMe MOTPYKEHHOW YaCcTH CyTHA.

28. Ecnu cynHO BO3BpamiaeTcsi B MCXOJHOE TOJOXKEHUE TOCHE JACUCTBUS ONMPOKUIBIBAIOIICH CHIIBI,
METaICHTPUYECKas BBICOTA

a) UMEeT MOJIOKHUTEITHLHOE 3HAUCHHE,

0) UMeeT OTpHUIATEIILHOE 3HAYCHHUE,

B) paBHA HYIIIO;

T') YBEITMYMBACTCS B IIPOIIECCE BO3BPAIICHHUS CYHA B UCXOIHOE MOJIOKECHHUE.

29. Ecnm cymHO TMOCHIE BO3JCHCTBHSI  ONMPOKUABIBAIOIICH CHIIBI  MPOJOJDKACT  JlAJIbHEHIee
OTIPOKHUBIBAHUE, TO METAIICHTPUYECKAsI BHICOTA

a) UMEET MOJIOKHUTEITHHOE 3HAUCHHE;

0) UMeeT OTpHUIATEIILHOE 3HAYCHHUE,

B) paBHA HYIIIO;

') YMEHBIIIAETCS B IIPOIECCE BO3BPALICHUS CyHA B UCXOIHOE MOJIOKECHHE.

30. IIpoBeneHHas uepe3 00beM KUIAKOCTH ITOBEPXHOCTh, BO BCEX TOUKAX KOTOPOH JIaBJICHHUE OJIMHAKOBO,
Ha3bIBACTCS

a) CBOOOTHOM MOBEPXHOCTHIO;

0) MOBEPXHOCTHIO YPOBHS,

B) MOBEPXHOCTHIO MOKOS;

') CTaTU4YECKON MOBEPXHOCTHIO.

31. OTHOCUTENBHBIM ITOKOEM KUIAKOCTH HA3bIBAETCS

a) paBHOBECHE KUAKOCTH IIPU MOCTOSHHOM 3HAUE€HUH JEUCTBYIOIIMX HA HEE CUJI TSXKECTH U UHEPLIMH;
0) paBHOBECHE KUIKOCTHU TP MEPEMEHHOM 3HaYEHUU JEHCTBYIOIIMX HA HEe CUJI TSHKECTH U MHEPLUH;
B) paBHOBECHE JKUJKOCTH NPU HEU3MEHHON CUJIE TSKECTU U M3MEHSIOIIEHCS CUIle MHEPLIUU;

I') paBHOBECHE KUJKOCTH TOJIBKO MPU HEM3MEHHOM CHIIE TSKECTH.

32. Bo BpataromeMcs: HUIMHIPUYECKOM COCyie CBOOOAHASI TOBEPXHOCTh UMEET (opMy
a) nmapaboJbl;

0) runepOoIbL;

B) KOHYCa;

') cB0OOHAs TOBEPXHOCTh TOPHU3OHTAJIBHA.

33. Ilomaap NONepeyHoOro ce4eHus MOTOKA, MEPIEHNKYIISPHAs HAIIPAaBICHUIO JIBH)KEHHS HAa3bIBACTCS
a) OTKPBITHIM CEYEHHEM;

0) )KUBBIM CEYCHUEM;

B) MOJIHBIM CEUYEHUEM;

I') IUIOIIAb pacxo/a.

34. Yacth NEpUMETPA )KUBOI'0 CEYCHUA, OrpaHNYCHHAad TBEPAbLIMH CTCHKAMH HA3bIBACTCA



a) MOKpBIN IEPUMETP;

0) mepuMeTp KOHTAKTa;

B) CMOYEHHBIN IIEPUMETD;

I') TUIPABIMYECKUI IEPUMETP.

35. O0BEM KUIKOCTH, IPOTEKAIOINI 32 EAMHUILY BPEMEHHU Yepe3 KUBOE CEUECHUE Ha3bIBACTCS
a) pacxoJl MOTOKa;

0) 00BbEMHBII MTOTOK;

B) CKOPOCTb ITOTOKA;

') CKOPOCTb pacxoja.

36. OTHONICHUE PacX0/ia )KUIKOCTH K TUIOMIA/IN )KUBOTO CEYCHUS Ha3bIBACTCSI
a) CPeIHUI PacxXo/1 MOTOKA KUJAKOCTH;

0) cpemHsisi CKOPOCTh MOTOKA;

B) MaKCUMaJIbHAs CKOPOCTh MTOTOKA;

') MUHHMAJIbHBIN pacxo/] MOTOKA.

37. OTHOIIIEHHE )KUBOTO CEYEHHUS K CMOUYEHHOMY TMIEPUMETPY Ha3bIBACTCS
a) TUJIpaBINYECKas CKOPOCTh MOTOKA,

0) rUIPOIMHAMUYECKHM PAacX0/l TOTOKA;

B) pacxoj MOTOKa;

I') THAPABIMYECKUN painyc MOTOKA.

38. Ecnu nipu IBMXKCHHUU JKUAKOCTH B JIAHHOW TOYKE pyciia JaBJICHUE U CKOPOCTh HE U3MEHSIOTCS, TO
TaKoe JIBFDKCHUE HA3bIBACTCS

a) YCTaHOBHBIIIEMCS,;

0) HEYCTaHOBHUBILIEMCS;

B) TYpOYJICHTHBIM yCTaHOBUBIIHMCS;

T') JaMUHAPHBIM HEYCTAHOBUBIIIEMCSI.

39. JIBWkeHue, NpU KOTOPOM CKOPOCTb M JaBIEHUE HM3MEHSIOTCA HE TOJIBKO OT KOOpAMHAT
MIPOCTPAHCTBA, HO U OT BPEMEHH Ha3bIBAETCS

a) JaMUHAPHBIM;

0) cTalMOHapHBIM;

B) HEYCTAaHOBMBIIUMCS;

T) TypOyJEHTHBIM.

40. ITpu ycTaHOBMBIIIEMCSI IBUKEHNUHU, KPUBasl, B KAKIOH TOUKE KOTOPOIl BEKTOpa CKOPOCTH B IaHHBIN
MOMEHT BPEMEHH HAIPaBJICHBI 10 KacaTeIbHOW HA3bIBACTCS

a) TPAeKTOpHS TOKA;

0) TpyOKa TOKa;

B) CTpyliKa TOKa;

T) JUHUS TOKA.

41. TeyeHue >KUAKOCTH CO CBOOOIHOM MOBEPXHOCTHIO HA3bIBAETCS
a) YCTaHOBHBIIIEECS;

0) HamopHoe;

B) Oe3HANOpHOE;

') cBOOOIHOE.

42. Teuenue >XUIKOCTH 0e3 CBOOOJHOM NOBEPXHOCTH B TPYyOOINpPOBOJAX C MOBBILICHHBIM WIIU
MOHMKEHHBIM J[aBJIEHUEM Ha3bIBAETCS

a) 6e3HamopHoe;

0) HamopHoe;

B) HEYCTaHOBHBILIEECS;

') HeCBOOOIHOE (3aKPBITOE).



43. Unen ypaBuenus bepuymnnu, o603HauaemMblii OyKBOM Z, Ha3bIBaCTCA
a) TeOMETPUIECKOI BBICOTOM;

0) Mbe30METPUUECKOI BBICOTOM;

B) CKOPOCTHOM BBICOTOMH;

I') IOTEPSIHHOM BBICOTOM.

44. Ynen ypaBHeHus: bepHyin, 0003Ha4aeMblii BRIPAXKCHHEM Ha3bIBACTCS
a) CKOPOCTHOM BBICOTOM;

0) reOMETPUYECKON BBICOTOM;

B) Ib€30METPUUECKON BBICOTO;

T') MOTEPSHHON BBICOTOM.

45. YUnen ypaBHenus: bepuyiu, 0003HauaeMblil BHIPAXKEHUEM Ha3bIBAETCA
a) MbE€30METPUYECCKOI BBICOTOM;

0) CKOPOCTHOM BBICOTOW;

B) T€OMETPUYECKON BBICOTOIA;

') TAKOTO YWIEHA HE CYIIECTBYET.

46. YpaBueHnue bepHysuu /Ui IByX pa3IUnyHBIX CEUYEHUI MOTOKA 1aeT B3aUMOCBSI3b MEXKIY
a) JaBJICHHEM, PaCcX0J0M H CKOPOCTHIO;

0) ckopocThlo, naBiaeHueM 1 kodddurmentom Kopuonuca;

B) JaBJICHUEM, CKOPOCTHIO M T€OMETPUYECKOMN BBICOTOIA;

') FEOMETPUUECKON BBICOTOM, CKOPOCTHIO, PACXOJIOM.

47. Kosppunument Kopuomnrca B ypaBHeHnn bepHysum xapakTepusyer
a) PeKUM TE€UECHUS )KUJKOCTHU;

0) CTeneHb TUAPABINICCKOTO COMPOTHBIICHUS TPYOOIIPOBO/IA;

B) U3MEHEHHUE CKOPOCTHOI'O HAIopa,

T') CTENIEHb YMEHBIIEHHS YPOBHS IIOJHOM SHEPTUU.

48. JIuHeliHbIe TOTEPU BBI3BAHBI

a) CUJIONW TPEHHSI MY CIIOSIMH KHJIKOCTH;
0) MECTHBIMU COTIPOTHUBIICHUSIMU;

B) JUIMHOU TPyOOTPOBO/IA;

T') BSI3KOCTBIO )KHJIKOCTH.

49. MecTHbIE TOTEPU SHEPTUH BHI3BAHbBI
a) HAINYMEM JIMHEHHBIX COMPOTUBIICHUH;
0) HaTMYMEeM MECTHBIX COIPOTHBIICHUN;
B) Maccol JABIKYIIENUCS KUAKOCTH;

') HHEpIUEH IBUKYIIEICS JKUIKOCTH.

50. Anst u3MepeHusi CKOPOCTH MOTOKA UCIIOIb3YETCs
a) TpyOka IluTo;

0) mbe3oMeTp;

B) BUCKO3HUMETD;

r) TpyOka Bentypu.

51. Ins u3mepeHust pacxoa KUJKOCTH UCIOJIb3YETCA
a) TpyOka I[uto;

0) pacxomomep IluTo;

B) pacxoziomep Benrypu;

T') IbE30METP.

52. YcraHoBuBILIEEC JBUKEHUE XapaKTEPU3YETCsl YpaBHEHUSAMHU



o =1(x,y, z, t); P=0(x, y, Z, t)
B)v=1f(x,y,2); P=0(x,y,2z1)
v =1(x,y, z); P=0(,y, z)

53. Pacxo moToka u3MepsieTcsl B CJACIYIOMMX eAMHUIIAaX
a) M3

0) m?/c;

B) M* C;

r) M°/c.

54. HeycranoBuBIIeeCs ABM)KEHUE KUIKOCTU XapaKTEPU3YETCsl ypaBHEHUEM
av="f(x,y,z); P=09(X,Y,2)

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

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

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

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

0)2;

B) 3;

r) 1.

56. 3nauenne ko3 dunmenra Kopuomnuca mist TypOyJIeHTHOTO peKUMa JTBHKEHUS JKUIKOCTH PAaBHO
a) 1,5;

0) 2;

B) 3;

r) 1.

57. Yo sBASETCA NCTOYHUKOM NOTEPh SHEPTUH JBUKYIIECHCS )KUIKOCTH?
a) TUNIOTHOCTB;

0) BS3KOCTb;

B) Pacxo/ JKUJIKOCTH;

T') U3MEHEHHE HAINPABIICHUS ABM)KCHHUS.

58. Ha kaxue BUBI 1€TATCS TUAPABINYECKHE COPOTUBICHUS?
a) TUHEIHBIC U KBaJPaTUYHbIE;

0) MecTHbIE U HEJTMHEIHBIE;

B) HEJIMHEHHBIC U JINHEHHBIE;

T') MECTHBIE U JINHEWHBIE.

59. JlamuHapHBII peXXUM JBUKEHUS )KUJKOCTH 3TO

a) peXHUM, NIpU KOTOPOM YaCTULIBI >KUIKOCTH MEepeMeliaroTcsi OeCCUCTEMHO TOJBKO Yy CTEHOK
TpyOOIpOBOJIa;

0) pe’xuM, P KOTOPOM YaCTHIIBI )KUJIKOCTH B TPYOOIPOBO/IE MepeMeEIatoTcsi 0ECCUCTEMHO;

B) PEXHUM, NPU KOTOPOM MKHUAKOCTb COXPAHSAET ONPEIEIECHHBI CTPOM CBOMX 4YacTUL (IBUKECHHE
MTOCJIOWHOE);

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

60. TypOyneHTHBII peKUM IBUKEHUS )KUJIKOCTH ITO

a) peKUM, IIPU KOTOPOM YACTHUILIBI KUAKOCTH COXPAHSIOT ONPEIEIECHHBIN CTPOH (IBHXKYTCS TOCIONHO);
0) pexuM, IPH KOTOPOM YACTHUIIBI )KHIKOCTH IEPEMEIIAIOTCS B TPYOOIPOBOIE O€CCUCTEMHO;

B) PEXHUM, IPU KOTOPOM HACTHUIII KUAKOCTU JBUTAIOTCS KaK MOCIOWHO TaK U OECCUCTEMHO;

') peXUM, TTPH KOTOPOM YACTHUIIBI )KUIKOCTH JIBUTAIOTCS TIOCTOWHO TOJIBKO B IIEHTPE TPYyOOIIPOBO/IA.



61. Ilpu kakoM pexuMe IBMKEHUS KUAKOCTH B TPYOOIIPOBOJIE MyJIbCAIMS CKOPOCTEH U JJaBlIeHUI He
MPOUCXOAUT?

a) IIpU OTCYTCTBUU JBUKEHUSI )KUIKOCTH;

0) Mpu CIIOKOHHOM;

B) MIpH TypOYJIEHTHOM;

I') IPU JJAMUHAPHOM.

62. Ilpu KakoM peKuMe JBHKCHHS KUAKOCTH B TPyOOIPOBOE HAOMIONASTCS MyNIbCAIUsl CKOPOCTEH 1
JaBJIeHUN B TpyOOompoBoe?

a) MIpH JIJAMUHAPHOM;

0) Mpu CKOPOCTHOM;

B) NIPH TypOYJIEHTHOM;

I') IPU OTCYTCTBUM JIBUKEHUS KUKOCTH.

63. I'te cKOpOCTh IBMIKEHUS )KUKOCTH MaKCHUMaJIbHA IIPU TYPOYJICHTHOM pexume?
a) Y CTEHOK TpyOOIIpOBO/Ia;

0) B 1IeHTpe TPYOOIIPOBO/A;

B) MOXET ObITh MaKCHMallbHa B JIIOOOM MECTE;

I') BCE YaCTHULIbI IBUXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

64. I'te CKOpOCTh IBMIKEHUS )KUJKOCTH MAaKCHUMAJIbHA TIPU JIAMHHAPHOM peKuMe?
a) y CTEHOK TpyOOIpoBO/Ia;

0) B LIeHTpe TPYOOIIPOBOA;

B) MOXET ObITh MaKCHUMaJIbHa B JIIOOOM MECTE;

T') B HayaJe TpyoorpoBoa.

65. OT Kakux MmapaMeTpoB 3aBUCHUT 3HaUeHUE unciia Pelinombaca?

a) OT JuameTpa TpyOOINpoBOJa, KMHEMAaTUYECKOM BS3KOCTH JKUAKOCTH M CKOPOCTU JABM)KEHUS
JKAIKOCTH,

0) OT pacxoja KUAKOCTH, OT TEMIEPATYPHI KUAKOCTH, OT JUIUHBI TPYOOTIPOBO/IA;

B) oT I[I/IH&MH‘IGCKOﬁ BA3KOCTH, OT INIOTHOCTH U OT CKOPOCTU ABHUIKCHUA KUAKOCTHU,

I) OT CKOPOCTH [BIKEHHUS KHJIKOCTH, OT MIEPOXOBATOCTH CTEHOK TPYyOOMpOBOJA, OT BS3KOCTH
KUJKOCTH.

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

67. Ilpu Re > 4000 pexxuM IBUKEHUS KUTKOCTH
a) JIJaMMUHapHBIN;

0) mepexoIHbIN;

B) TypOYJIEHTHBIN;

') KaBUTAllHOHHBIMH.

68. IIpu Re <2300 pexuM ABMKEHUS KUIAKOCTH
a) KaBUTAIOHHBIH;

0) TypOyNIeHTHBIH;

B) TIEPEXOIHBIN;

I') TJaMUHAPHBIH.

69. KaBuranms 310
a) BO3JICHCTBHUE JIaBIIEHUS )KUJIKOCTH HAa CTEHKU TPYOOIPOBOA;



B) MCCTHOC U3MCHCHUC T'MAPABIIMYCCKOTI0 COITPOTUBIICHUS

I') U3BMEHEHUE arperaTHOro COCTOSHUS JKUIKOCTH IpPH JABMKEHHUU B 3aKPBITHIX pycliaX, CBA3aHHOE C
MCCTHBIM NNaACHUEM JaBJICHUA.

79. Tlo xakoii dopmysne ompenensercs KodQ(UIMEHT THAPABIMYECKOTO TPEHHS I JJAMUHAPHOTO
pexuma?

70. Ot uero 3aBUCUT KOA(D(PUIMEHT TUIPABINYECKOrO TPEHHUs B MEPBOMl 00JacTH TypOYIEHTHOIO
pexuma?

a) TOJBKO OT uncia Re;

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

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOA;

') OT yucia Re, OT JUIMHBI ¥ MIEPOXOBATOCTH CTEHOK TPYOOTIpOBOIa.

71. Ot uero 3aBUCUT KOA(D(PUIMEHT T'HAPABIMYECKOTO TPEHHUS BO BTOPOMl oOnactu TypOYJIEHTHOIO
pexuma?

a) TOJBKO OT uncia Re;

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

B) TOJIKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOA;

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

72. Ot yero 3aBUCUT KOA(D(OUIMEHT THAPABIMYECKOTO TPEHUS B TPETbed 00IacTH TypOYIEHTHOTO
pexxuma? a) ToNbKO OT uucia Re;

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

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOAA;

r) oT uncia Re, OT IJIMHBI U MIEPOXOBAaTOCTH CTEHOK TPYOOIPOBO/IA.

73. Kakue TpyObl UMEIOT HanOOJIBIITYI0 A0COIIOTHYIO IEPOXOBATOCTH?
a) YyT'yHHBIE;

0) CTEKJISTHHBIE;

B) CTaJbHBIE;

') MEJHBIE.

74. Uto sBNsETCSI OCHOBHOM IPUYMHON OTEPH HANOPA B MECTHBIX THIPABINYECKUX COIPOTUBIICHUAX
a) HaJIM4Ke BUXpeoOpa3oBaHUM B MeCTax U3MEHEHHS] KOHPUTypaluy MOTOKa;

0) TpeHue KHUIKOCTH O BHYTPEHHHUE OCTpble KPOMKH TPYOONpOBO/Ia;

B) U3MEHEHUE HANPABJICHUS U CKOPOCTH JIBUKEHUS JKUJKOCTH;

I') IEPOXOBATOCTh CTEHOK TPYOOIPOBOJIA U BA3KOCTh JKUAKOCTH.

75. C IOMOIIIBIO YEro ONpPEAEIAeTCS] PeXKUM JIBUKEHUS KUJIKOCTHU?
a) o rpa¢uxky Hukypanse;

6) nmo Homorpamme Konbpyxka-VYaiira;

B) 1o uncny PeliHonbca;

r) no gpopmyne Beiicbaxa-/lapcu.

76. [lnst onpenenenys noTepp Hamopa Ciry>KuT
a) uncno PeitHonbca;

6) dopmyna Beiicbaxa-/lapcy;

B) HOMorpamma Konbpyka-Vaiira;

r) rpadux Huxypanse.

77. s gero cnyxut hopmyna Beiicbaxa-Jlapcu?

a) UTs onpenienenust yucia PeliHonbca;

0) st onpeneneHust KodhpuireHTa TuIPaBINnIECKOTO TPEHHUS;

B) JIJIsl OTIPE/ICTICHUS TIOTEPh HATOPa;

T) JUTst onpeieNieHns Ko (GUIMeHTa IOTEPh MECTHOTO COTIPOTHRIICHUS.



78. KaBuTtanus Ciy’)xUT IpUYMHON YBEJIUUEHUS
a) BUOpaIuu;

0) HarpeBa TpyoO;

B) KIIJI ruapomarius;

T') COMPOTHUBIICHUS TPYOOIIPOBOIA.

79. Ilpu ucTeyeHnn KUIKOCTU U3 OTBEPCTUIT OCHOBHBIM BOIIPOCOM SIBJISICTCS
a) OTpe/IeTIeHne CKOPOCTH UCTEUEHHS U PACXOa KHUJIKOCTH;

0) ompeesieHne HEOOXOIUMOTO AUAMETPA OTBEPCTHUH;

B) onpezeneHre o0bemMa pe3epByapa;

T') ONIpPEICIICHUE THAPABINIECKOTO CONIPOTHBIICHHS OTBEPCTHSI.

80. Uem 00YCIIOBICHO CKaTHE CTPYH JKUIKOCTH, BEITCKAIOIICH U3 pe3epByapa 4epe3 OTBEPCTUE
a) BA3KOCTBIO KUJKOCTH;

0) IBMIKEHHEM JKUJIKOCTU K OTBEPCTHUIO OT PA3IMYHBIX HAPABICHU;

B) JaBJICHUEM COCEIHUX C OTBEPCTHUEM CJIOCB KHIKOCTH;

') CJION TSIKECTH M CHJION MHEPIINH.

81. KoadduimeHT cxxatusi CTpyHu XapakTepusyeT

a) cTereHb U3MEHEHUE KPUBU3HBI HCTEKAOILEN CTPYH;

0) BIUSHUE IUaMeTpa OTBEPCTHS, Uepe3 KOTOPOe MPOUCXOIUT UCTEUCHHE, Ha CXKATHE CTPYH;
B) CTEIIEHb CXKATUSl CTPYU;

') U3MEHEHHE TUIOUIA/IA IOTIEPEYHOr0 CEUYEHHUs CTPYH 110 MEpe yAaJeHHs OT pe3epByapa.

82. B ¢dopmyne miast ompeneneHHs CKOPOCTH HCTEUSHHs JKHUAKOCTH 4epe3 OTBepcTHe OyKBOH @
o0o3HavaeTcs

a) ko3 puIHMeHT CKOpoCTH;

0) ko3 dunreHT pacxona;

B) KOO(QPUIIUEHT CHKATHS;

') KOOQPHUIHUEHT UCTEUEHHUS.

83. Ilpum wucCTEYEeHHMH >KUAKOCTH 4YEepe3 OTBEPCTHE NPOU3BEJIEHUE KOIPPUIMEHTa CXKaTUs Ha
KO3 (HUIIMEHT CKOPOCTU HA3bIBACTCS

a) K03 (HUIIMEHTOM UCTECUCHUS;

0) k03 (HULIHEHTOM COTPOTUBIICHHUS;

B) KO3 PUIIMEHTOM pacxo/a;

I') KO3 PHUIHEHTOM UHBEPCUU CTPYH.

84. B dopmyne s ompeneneHuss CKOPOCTH HCTEUECHHS KHIAKOCTH udepe3 oTBepctue Oyksoit H
0003HayarT

a) TaIbHOCTh UCTEUEHUS CTPYH;

0) rmyOMHY OTBEpCTHS;

B) BBICOTY pe3epByapa;

I') Harmop XHUJIKOCTH.

85. U3menenue hopMbl MOMEPEYHOTO CEYEHUS CTPYHU MPH UCTEUEHHUH €€ B aTMOc(hepy Ha3bIBAETCs
a) KaBUTaIUEH;

0) KOppEerupoOBaHNEM;

B) MHBEPCHUEN;

) moauMopQue.

86. IIpu ucTteyeHN KUIAKOCTH Yepe3 BHEIIHUN LIMIIMHIPUYECKUN HACAIOK CTPYs U3 HACAJKa BBIXOJUT
C TIOTIEPEYHBIM CEUYEHHUEM, PaBHBIM TONIEPEYHOMY CEUYEHHUIO CaMOro Hacajka. Kak Ha3bIBaeTCS 3TOT PEXKHM
HCTEUYECHH?

a) Oe3HaINopHBIN;



0) 6€30TPbHIBHBIN;
B) CAMOTCYHBIN;
T') HaIlOPHBIH.

87. Uto Takoe KOpOTKU TpyOOTIpoBo1?
a) TpyOOmpoBOJ, B KOTOPOM JIMHEWHBIC MOTEPH HAmopa He MpeBbIIaroT S...10% MeCTHBIX MOTEph

Haropa;

0) TpyOOIIpOBOJ, B KOTOPOM MECTHBIE ITOTEPU Hanopa npebiaroT 5...10% norepp Hanopa 1o JJIMHE;
B) TPYOOIPOBO/, JUTMHA KOTOPOTo He IpeBbimaeT 3HaueHus 100d;
I') TpyOOIIPpOBOJ IOCTOSIHHOI'O CEYEHHUSI, HE UMEIOIINNA MECTHBIX COIPOTUBICHUMN.

88. Uto Takoe IIIMHHBIN TpyOOIIpoBOa?
a) TpyOOIpOBO, JJIMHA KOTOPOTo MpeBbimaet 3Hadenue 100d,;
0) TpyOOIpoBOJ, B KOTOPOM JHMHEIHBbIE MOTEPH Hamopa He MpeBbIIatoT 5...10% MeCTHBIX MOTEPb

Haropa;

B) TpyOONpPOBO/I, B KOTOPOM MECTHBIE TOTEPH Haropa MeHsble 5...10% noTteps Hamopa 1o AJUHE;
I') TpyOOIIPOBO/ NOCTOSIHHOI'O CEYEHUS C MECTHBIMHU COIIPOTUBIICHUSIMHU.

89. Ha kakue BUJbI A€ATCA ATUHHBIE TPYOOIIPOBOIbI?
a) Ha NapaJuleJIbHbIE U TIOCIIE10BATENIbHBIE;

0) Ha MPOCTHIC U CIIOXKHBIC;

B) Ha NPSMOJIMHENHBIE U KPUBOJIMHENHBIE;

I') Ha pa3BETBIICHHBIEC U COCTABHBIE.

90. Kakue TpyOOnpOBO/IBI HA3BIBAIOTCS MPOCTHIMU?

a) MOCJIeIOBATEIBbHO COSIMHEHHBIE TPYOOIPOBO/IBI OJTHOTO WJIM PA3JIMYHBIX CCUCHHI 03 OTBETBIICHHIA;
0) mapasuieIbHO COeIMHEHHBIC TPYOOTPOBOIBI OHOTO CECUCHHUS;

B) TPYOOIIPOBO/IBI, HE COJIEPIKAIINE MECTHBIX COIPOTUBIICHUN;

I') IOCJIEIOBATEIBHO COeIMHEHHBIE TPYOOIPOBOIBI COEpIKAIIIE HE 00JIee OHOTO OTBETBIICHHS.

91. IloTpeOHBIi Hamop 3TO
a) Harop, NOJy4YeHHbI B KOHEYHOM CEUEeHUU TPyOOIpoBOa;
0) Harmop, KOTOPbIM HY>KHO COOOLIUTH CUCTEME JIJIS IOCTHUKEHUSI HEOOXOIMMOTr0 IaBJIeHUS U pacxo/ia B

KOHCYHOM CCUCHUU,

B) HaIlop, 3aTpauynuBaeMblii Ha IPEO0JI0JIEHHE MECTHBIX COPOTUBICHUN TPyOOIIpOBOAA;
T') HaIop, COOOIaeMBbIl CUCTEME.

92. HpI/I nogadec XUIAKOCTHU IIO IMOCICOAOBATCIBbHO COCAMHCHHBIM pr6onp0B0/:[aM 1, 2, u 3 pacxon

KHUIKOCTHU B HUX

a) Q=Q1+Q2+Q3;
0) Q1>Q2>Qg3;
B) Q1 <Q2<Q3;
N Q=Q1=Q2=Q3.

93. Ilpu nmo1aue >KUAKOCTH IO MOCIeI0BaTEeIbHO COEAUHEHHBIM TpyOompoBoiam 1, 2, u 3 oOmias noteps

Harnopa B HUX

B HUX

a) Xh = Xhl - Xh2 - Xh3;

0) Zhl > Xh2 > ¥h3;

B) Xh = Zhl + Xh2 + Xh3,;

r) Zhl = Xh2 = Xh3.

94. I1pu nojaue >KUAKOCTH MO MapaIeNIbHO COEJMHEHHBIM TpyOompoBoiam 1, 2, u 3 pacxo >KUIKOCTH

2)Q=Ql =Q2=Q3;
6) Q1 >Q2>Q3;



B) Q1 <Q2< Q3;
r)Q=Q1+Q2+Q3;

95. Ilpu monave *KUIKOCTU MO MApaIEIbHO COSTUHEHHBIM TpyOompoBogam 1, 2, u 3 oOmias morepst
Haropa B HUX

a) Xhl = Xh2 = Zh3.

6) £hl > Xh2 > Xh3;

B) Xh = Zhl - Xh2 - Zh3,;

r) Zh = Xhl + Xh2 + Zh3.

96. Pa3BeTBieHHBIN TPyOOIIPOBOA 3TO

a) TpyOOIPOBO, PACXOISAIIHUIICS B pa3HbIC CTOPOHBI;

0) COBOKYIHOCTb HECKOJIBKMX INPOCTBIX TPYOOIPOBOIOB, MMEIOLIMX OJHO OOIee CEUCHHE - MECTO
pa3BeTBICHUS;

B) COBOKYITHOCTb IapaUIEIbHBIX TPYOOIIPOBOJOB, MMEIOIIUX OJHO 00IIee Ha4aao U KOHEL.

97. Ilpu nojgave ®UAKOCTU MO pa3BEeTBICHHBIM TpyOompoBoAam 1, 2, u 3 pacxo[1 JKUIKOCTH
2)Q=Q1=Q2=Q3,

0)Q=Q1+Q2+Q3;

B) Q1> Q2> Q3;

r) Q1 <Q2< Q3.

98. Tpyb6orpoBo, 10 KOTOPOMY KUJIKOCTh IUPKYIUPYET B TOM K€ 00beMe Ha3bIBACTCS
a) KpyroBoii;

0) LMPKYISIUOHHBIN;

B) 3aMKHYTBIH;

I') CAaMOBCaChIBAIOIIUH.

99. Pe3koe TOBBIIICHHE [aBJICHHS, BO3HUKAIOIIEE B HAMOPHOM TPYOONpPOBOJE MPU BHE3AMMHOM
TOPMO>KEHUH paboueit KUIKOCTH HA3bIBACTCS

a) TUAPABIUYECKUM YAapOM;

0) TUIPABIMYECKUM HATIOPOM;

B) TUJPABINYECKUM CKAUKOM;

') TUIPABINYECKUN TTPHDKOK.

100. CxopocTb pacpoCTpaHEHHs YAApHOH BOJIHBI B BOJIE paBHA
a) 1116 m/c;
0) 1230 m/c;
B) 1435 m/c;
r) 1534 m/c;

JUTSL TIPOBEPKH CPOPMHUPOBAHHOCTH WHIMKATOpa JocTrkeHus kommereHmuii OIIK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5

KonTponbnas pabota

(KOMIUIEKT 3aJJaHU JJ1s1 KOHTPOJIbHOM paboThI)

Tema: Onpenenenre ruIpoCTaTUYECKOrO AaBIECHUS B TOUKE.

Bapuant 1: Haiitu n36siTounoe ngasienue PO Ha cBOOOIHOIM MOBEPXHOCTH BOJABI B pe3epByape, €ciu
W3BECTHBI: TJIYOWHA BOJIBI JI0 HUYKHETO YPOBHS PTYTH BEPXHEr0 pTYTHOro MaHomeTpa a = 0,2 M, H¥KHero — h =

1,15 m, moka3zanue BepxHero Mmanomerpa hl =150 mm. OnpesenuTs NOKa3aHHe HUKHETO PTYTHOTO MaHOMETpa
h2.

BapuaHnT 2: 3akpbIThIil pe3epByap € XHAKOCTHIO IUIOTHOCThIO px = 820 Kr/M3 cHaOXeH 3aKPBITHIM
Mb€30METPOM, PTYTHBIM TU(HMAHOMETPOM U MEXaHHUYECKUM MaHOMETPOM. OINpenenuTh BBICOTY OTHSATHUS



prytu hpt B audmaHoMeTpe M NbE30METPHYECKYIO BBICOTY X B 3aKpBITOM MBE30METPE, €CIIU U3BECTHBI:
nokazanue manomerpa Pm =0, 12 MIla u Beicotst h1 =23 M, h2=13m,h3=2,0m.

BapuanT 3: 3akpbIThiii pe3epByap ¢ KUAKOCTHIO (15 =900 Kr/M3 cHa0KEH MbE30METPOM U KHIKOCTHBIM
MaHoMeTpoM.  OmpeneinTh BBICOTY MOMHSTUS JXKHIKOCTH B MaHomeTpe hX, eciii ypOBEHb KHUIKOCTH B
MbE30METPE BBIIIE YPOBHS JKHIKOCTH B pe3epByape Ha BeamuumHy h = 1,5 M, a paccTosiHue OT
HOBEPXHOCTU KHIKOCTU B pe3epByape a0 Toukn A hA = 1,2 m. /laBneHue Ha MOBEPXHOCTH JKUJIKOCTH B
manomerpe PO =0.Pa=9,800104 Ila.

Bapuant 4: K nentpy pesepByapa ¢ Bomoit ([JA) mpucoeauHeH pTyTHbId U- oOpasHbIi PTYTHBIN
MaHoMmeTp. Omnpenenuth abcomoTHoe Pabc. u MaHomeTpuueckoe PM naBieHue B LIEHTpE pe3epByapa, €ciu
HIDKHUH YpOBEHb PTYTH B MaHOMETpE HaxomuTcs Ha paccrostHud hl = 0,3 M OT TOYKM MPUCOSTUHEHUS
MaHOMETpa, a MoKa3aHue pTyTHoro Mmanomerpa h2 = 0,7 m.

Tewma: onpeneneHue CHUITBI JaBJICHUS Ha TJIOCKYIO TTIOBEPXHOCTD.

Bapuant 1: Jlns perynupoBaHus YpOBHS IKHJIKOCTH B HAIOPHOM pe3epByape YCTaHOBJICH
MOBOPAYUBAOIIHIACS TPAMOYTOJIbHBIN 3aTBOP C pazMepaMu a X b =1 X 2 M2, KOTOPbIif OTKPBIBACT OTBEPCTHE B
BEPTUKAJIBHON CTEHKE.

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

TpeHuem B IIapHUPE U BECOM 3aTBOpa MPeHEOPEYb.

Bapuanrt 2: [IpsSMOYroyibHBIN IUT [UIMHOM @ = 5 M ¥ WUPUHOK b =5 M, 3akpereH mapuupho B 1. O.
['myOuna Bojsl ciieBa ot muta H =4 M, cipaBa — h = 2 M. Yroun Hak/ioHa muta K ropu3oHTy [ = 6001.

Bapuant 3: Kpyrnyto tpy0y aunamerpom D = 2m nepekpbiBaeT miockuii 3atBop. OnpenenuTs paBHO-
JEUCTBYIOIIYIO CHJIy JABYXCTOPDOHHEIO JaBJIEHUS BOABI HA  IUIOCKUH 3aTBOp U TOUKY ee
NPUJIOKEHHUs, €ClT  TiTyOuHa Bojsl cieBa H1 = 5 M, cripaBa — H2 = 2 m.

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

Tema: Onpeznenenue CUIIbl JaBICHHS Ha HUIMHIPUYECKYIO TOBEPXHOCTb.

Bapuant 1: Onpenenuts Crly THAPOCTATHYECKOTO JABJICHUS BOABI Ha | M IMIMPUHBI HWXKHEHW KPUBO-
TUHEHON YacTu coopyxenus, ecni H=1,5m, r=0,5wm.

Bapuant 2: Onpenenuth Cuily CyMMapHOTO JaBJICHUS HAa CEKTOPHBIM 3aTBOp M €€ HalpaBliCHHE.
I'mybuna Boab! mepen 3atBopom H = 4 M, anmmHa 3atBopa L =8 M, [ = 600.

Bapuant 3: Kpyrinoe orBepcTre B BEPTHKaJIbHON CTEHKE 3aKpPBITOrO pe3epByapa ¢ BOJAOW MEPEKPHITO
chepuueckoit kpoimkoi. Pamuyce chepsr R = 0,5 M, yron [0 = 1200, rmyOuHa MOTPYKEHUS [EHTPA TAKECTH
orBepctust H=1,0 m.

Ornpenenutsb aBleHUE BOJBI HAa KPHIIIKY, €CITM Ha CBOOOIHOM moBepxHOCTH PM = 147 kIla.

Bapuant 4: OmnpenenuTh BEIUYMHY W HAMpaBICHUE CHIIBI JaBlieHWs BOAbl Ha 1 M mupunsl (D)
CEKTOPHOTO 3aTBOpa paauyca R = 2,5 M, ecnu nieHTpaibHbBIN yroi cektopa [ = 4507,

Tema: IInaBanue Ten. OCTONYMBOCTB.

Bapunant 1: BockoBOi mIapuk NOMEIIEH B COCY/JI, 3allOJHEHHBIN MaciaoM M Boaou. IImoTHOCTE BOCKa
pBocka = 960 kr/ M3, moTHOCTh Macna pM = 900 kr/ mM3.

OrnpenenuTh OTHOIICHHE 00beMa BOCKOBOTO IIApHUKa B BOJIE KO BCEMY 00BEMY IIapUKa.



Bapuant 2: B Bonme miaBaeT NepeBsIHHBIM IMJIMHIP, BbicoTOM h m amamerpom d Tak, 4To ero
o0pa3yrolre BepTHKAIbHBI. BESICHUTE peielTbHYI0 BEICOTY NKp, TIPH KOTOPOH LIMIMHIP TEPSET OCTOHYHBOCTD,
ecmu d=0,5wm; O = 800 kr/m3.

BapuanT 3: ITo okonuanuu morpy3ku 1250 M3 necka ocaaka 0apsku h yBenmnuniaach Ha 1 M .
OnpenenuTs MIOTHOCTH MecKa [, eCiH MIO0MAb MIIOCKOCTH TutaBanus Oapxu [1 = 2000 m2.

Bapuant 4: O0beM 4acTu JeAsTHOW TOpbl, BO3BBIMIAIOIICHCS HaJl TOBEPXHOCTHIO MOps, paBeH W1 =125
M3. Ompenenuts o0mmii 00beM JieasHor ropsl W u riryOuHy ee norpyxenHoi gactu h0, ecnu B rutaHe oHa
umeer Gopmy mpsMoyroibHuka pasmepom all b = 302 m. ITnotHocTs Mopckoii Boabl [J = 1030 kr/m3,
IUIOTHOCTH Jibaa (11 = 920 kr/m3.

Tema: 'mapaBinuueckue CONPOTUBIICHUS IPU IBUKEHUH JKUKOCTH U rasa.

Bapuant 1: 13 pe3zepByapa npu nocTostHHOM MaHoMeTpuueckoM JasiaeHun Pm = 20 kIla u nocrossHHOM
ypoBHe H = 1,0 M Boga BBITEKaeT MO BEPTUKAIBHOU TPyOe MEPEMEHHOI0 CEUCHHUS, HIDKHUM KOHEI[ KOTOPOH
IIOTPYKEH B OTKPBITBIN pe3epByap.

Onpenenuts pacxox Q B Tpybe M mHOJIHOE THApocTaThyeckoe naBieHue P2 B cedenuu 2 — 2,
pacrnosioxeHHoM Ha Beicotre h = 0,5 M OT CBOOOIHOI MOBEPXHOCTH HIKHETO pe3epByapa, eciau d1 = 50 mm,
d2 =75 mm.

Bapuanrt 2: Kakoe abcontoTHOe JaBiieHHe HEOOXOIUMO TOAIePKUBaTh B pesepyape A (H1 = 1,5 m),
4TOOBI Yepe3 KpaH, PacloIoKeHHbIH Ha BbicoTe H2 = 20 M 1 nMeronmuii KO3 QHUIUEHT COMPOTUBICHUS [JK =
3,5, mpoxoamio 3 m3/gac Boabl. Ha gimune 11 = 15 M Tpy6a umeer quamerp d1 =40 mM, Ha mune 12 =10 M —
d2 =20 mm. Kosddurmmentsr mosoporos [11 = [12 = 0,15; (I3 = 0,2 MM; KHHEMaTH4YeCKast BA3KOCTb BOABI [] =
1,31110-6 m2/c.

Bapuant 3: PesepByapbl A u B coequHeHbl TOPH30HTAIBHOW HOBOWM YyTyHHOU TPYOO# MEepeMEHHOTO
ceuenwus ¢ pazmepamiu: 1 =10wm; 12=6 m;dl =50 mm; d2 =75 mm. Hamop cocraBisier H = 8 M. Onipenenutsb
pacxoa BOJbI B TPyOOIPOBOJEC M IOCTPOUTH THArpaMMy YpaBHCHHs BepHYIUTH, €CId MaHOMETPHUYECKOE
nasiieare PO = 0,08 MITIa; 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 Hamope H = 1,8 M. [nunsl yuactkos: |1 = 12 m; 12 =7 m. Pacxon Bogst Q =5
a/c. OnpeaenuTh MoKa3aHue PTYTHOrO MaHoMeTpa N, MOAKIIOUCHHOTO Ha OBEPXHOCTH BOJIBI B pe3epByape,
MOCTPOUTH JHarpamMMy ypaBHeHUs bepHysuin.

Bapuant 5: Kakoil Hamop HH HeoOxonumo co3daTh B Hayajle CTalIbHOTO T'OPHU30HTAIBHOTO
tpybomnposoaa amuHoit | = 1300 M u tuamerpa d1 = 150 MM 1 iporycka pacxona Q = 18 ii/c, mpu Hamope B
KoHIle TpyoornpoBona Hk = 10 m. Kak u3menurcs Hanop B Havaie, HH, eciau ans mpomycka pacxoja,
napauiellbHO OCHOBHOM TpyOe, YIoKuTh TpyOy auamerpom 02 = 100 MM  TOIi K€ JITHHBI.

BapuanTt 6: TpybonpoBoJi, mUTaeMblii OT BOJOHANIOPHOH OaliHM, uMeeT ydacTok AB ¢ mapamienbHbIM
coeMHEeHneM TpyO, utnHbl KOTophix: 11 =400 M, 12 =200 wm, 13 =300 m. /Inuna yaactka BC 14 = 500
M. [luamerpsl BeTBelt TpyoonpoBoma: dl mm, d2 = d3 wmwm, d4 wmwm. TpyOsl cranbabie. Hamop B koHIE
TpyoonpoBoaa, B Touke C, HC = 10 m. Pacxon B Tpetseit BetBu Q3 = 30 n/c. Onpenenuts pac-xoasl Ha
yuyactkax 1, 2 u BC u neezomerpuueckuii Hanop B Touke A, HA.

Bapuant 7: BogonpoBoa nuTaemblii OT BOAOHANOPHOM OamrHu mmeeT ydactok AB ¢ HempepbiBHOIM
pasnaueii o mytu 40 = 0,1 n/c Ha 1 m.m. Pacxon B konI1e TpybonpoBoaa Q = 10 n/c. OnpenenuTs HAMOpP y
Oaman H, ecu mymrabl yaactkoB: 11 =300 m, 12 =200 m, 13 = 100 m, a auametpsr: d1 = 200 mm, d2 = 150 mwm,
d3 =100 mm.

Bapuant 8: Bogocmyck O0eTOHHOM MJIIOTHHBI JOJDKEH IMpoiyckath pacxon Q = 2 m3/c nmpu nepemnaze
ypOBHEH BepxHero u HmxkHero obedoB H = 10 m. [nuna Bogocnycka | = 10 m. Onpenenuts HEOOXOIUMBII
auamerp d 1 MHHUMaJIbHOE 3aToIuIeHHe N, 4TOOBI BakyyM BHYTpH BOJOCITYCKa ObUT MeHbIIe PBak = 41104



ITa. [k =0,50103 M, 0 =1,01010-6 m2/c.

Tema: OgHOMEpHBIE HATOPHBIE TOTOKU KUIKOCTEN 1 Tra30B.

Bapuant 1: B ToHKOU meperopojke aensineii 0ak Ha JBa OTCeKa UMEeTCsl OTBepcThe auamerpom d1l =
20 cM. U3 oTceka 2 BoJia BEUIMBAETCSI HAPYXKY YEPE3 BHEIIHUHN HWIMHAPUYECKUN HACAIOK, PACIOJIOKEHHBIN B
nue quametpom d2 =15 cm. Hamopsl nocrostaabl. Onpeaenuts pacxoq Q, hlu  h2, ecnu o6mmit namop H =
3,5 M, a mmHa Hacagka | = 0,5 m.

BapuanT 2: Pe3epByap pazjienieH TOHKOM CTEHKOMH, B KOTOPO UMEETCsl KpYTIioe OTBEPCTUE AUAMETPOM
do =30 mm. J/IluameTp KOHUYIECKH CXOMASIICTOCsS HAacajIKa, Yepe3 KOTOPhIH BHITEKAET BOJIa U3 mepBoro orceka dl
= 15 MM; IuaMeTp BHEIIHEro HUJIMHAPUYECKOTO HAca/lKa, Yepe3 KOTOPbIi BBITEKAaeT BOJa U3 BTOPOIO OTCEKa
d2 = 20 mm. Onpenenuth pacxoa Boabl u3 6aka Q u riybuny H2 Bo BTOpoM OTCeke, eclii TyOMHA BOJBI B
nepBoM otceke H1 = 1,25, a paccrosiHre OT JHA 70 HEHTpa MUIHHApUIecKoro Hacaaka h = 0,2 m. J[BuxeHue
BOJIbI B Pe3epByape YCTAHOBUBIIICECS.

BapuanT 3: B BepTukanbHblii HIUIMHIpUUYECKUN cocya quameTpoM D = 1 M mocTynaeT Boja U3 KpaHa C
pacxonoM Q, KOTOpast 3aTeM BbUIMBAETCS Yepe3 Majloe OTBEPCTHE B THE COCya IIPU IITyOrHE BoJbl B HeM H =
1,5 m.

Omnpenenuth pacxon Q u quamerp orBepcThs d, €ciy mocie 3aKphITHsI KpaHa COCY.l OMOPOXKHSIETCS 32
19 MunyT.

Bapuant 4: U3 otkpbiToro cocyna nuamerpom D = 0,5 M B BEpXHIOIO KPBIIIKY KOTOPOTO BCTaBJCHA
OTKpbITasi TpyOKa, BOJa BBITEKAaeT B arMocdepy uepe3 majoe OTBepcTHE B jHe, auamerpoM d = 15 mwm.
Omnpenenuth Bpemst onopokHerus cocyna npu H =12 m u h = 0,5 M u npu kakom h MakCUMaJIbHBIN PacXo.
BOBI U3 oTBepcTHs Oyaer Q = 0,4 n/c.

Tewma: /IBukeHue )KUAKOCTH U ra3a B HOPUCTOU CPEJIE.

BapuanTt 1: Jlng cOpoca Boabl B IPYHT 3alpOEKTHPOBAH MOTJIOLAIONIMKA Kosoael. OnpeneiauTb Bo3-
MOJKHBII cOpacbIBaeMblil pacxo, eciii ObITOBas rI1yOMHA BOJbI B BOIOHOCHOM cioe H =2 M; rimyOrHa BOJIbI B
kosoate h = 6 m; nuamerp konoxma d = 30 cm npu paguyce Biusauss R=240mu k=0,03 cm/c.

Bapuant 2: Onpenenuts paauyc BIUSHHUS COBEPIICHHOTO TPYHTOBOTO KoloAala R, eciu: MOIIHOCTH
BojioHOCHOTO Tacta H = 10 m; ypoBeHb Boasl B komoxaiie h = 8 m; muamerp komoxana d = 100 cwm;
kodddurment punptparmu K = 0,0003 m/c; nebut koioana Q =500 m3/cyTku.

Bapuant 3: Berauciauts 1e0UT apTe3MaHCKON CKBaXKMHBI IIPU YCIIOBHH, YTO MOIIHOCTH BOJOHOCHOTO
miacrat=15m; S=6mM; d=03m; R=150m; k=1 cm/c.

Bapuant 4: Onpenenuts IpUTOK BOABI K BOJI03a00pHOM rajepee, pacroyioKEeHHON Ha BOJIOYIIOpE, €C -
JIM OTMETKA CTaTHYeCKOro ropu3onTa Boasl 11,0 M; oTMeTka Bogoymopa 6,0 M; riyOuHa Bozsl B ranepee h0 = 1
M; mupuHa b = 2 m; mmHa ranepeu | = 50 M; koadpunment punsrpanuu Kk = 0,009 cm/c; pamuyc Biusiaus R =
240 m.

7.3. Cucrema OLIEHMBAHUS PE3YyJIbTATOB OOYYEHMS] MO JUCUUIUIMHE (MOJYJIO) MPHU MPOBEIEHUU TEKYILErO
KOHTPOJISl 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 MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

- [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, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

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

- BJIaJIc€T HAaBbIKAMU CAMOCTOSITENIbHO U TBOPUYECKHU PEIIaTh CIOKHbIE MPOOIeMbl
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHI;

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

- 0e3ymnpevHo BIaieeT HHCTPYMEHTApUEM YIeOHOM TUCIUTUTMHEI, YMEHHE €T0
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 «xopoIoy»
(3a4TeHO)

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

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBbHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUSA:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPHSX, KOHLIETIUAX 1 HAPABIECHUAX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BBIBObI;
- BJIaJICET UHCTPYMEHTAPUEM T10 AUCIUIUIMHE, YMEHHUE €ro UCI0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhl HCIIOIHEHUS 33/JaHUM;

- CpelHUi ypOBEHb C(POPMUPOBAHHOCTH 3asBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

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

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

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

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOHN paboyveil mporpaMMoii;

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

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

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

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsI Ha MPAKTUUYECKUX 3aHATHUSAX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJIOBJIETBOPUTEIbHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JCLIUTUIAHE;

YMEHUS:

- HE YMEET UCIIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NeSITeIbHOCTH, XapaKTepU3YOLUX JTanbl  (OpMUPOBAaHMS KOMIIETEHLMH B Ipolecce OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
Teopernueckue BOIPOCH! AJIs MPOBEACHHSI TPOMEKYTOUHOM aTTeCTallMU 00yYarOIIUXCsl

1. OcHoBHBIE (HUBUYECKHME CBOWMCTBA KUAKOCTH W rasza. [lapameTpsl, OmMpeaessionire CBONCTBA
JKUJKOoCTeN U ra30B. CUiibl, JEHCTBYIOLINE HA )KUIAKOCTb.

2. I'mapocratnyeckoe AaBIEHUE U €r0 CBOMCTBA.

3. AuddepeHnnanbHbie ypaBHEHUS pABHOBECHS )KUIKOCTH.

4. PaBHOBECHE KUJIKOCTH MO AEHCTBUEM CHIIBI TsDKECTH. OCHOBHOE YpaBHEHUE TMIPOCTATHKU. 3aKOH
ITackans.

5. IIpe30omeTprueckast BeICOTa. ' HIpoCTaTHUECKUI HAMOP.

6. PaBHOBecHe ra3a B I0OJI¢ CHIIBI TSKeCTH. OTHOCUTENbHBIA MOKOM XKUAKOCTH 1 rasa.

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

8. Cuna naBneHUs >KMIKOCTH Ha UMIMHIPUYECKYIO MOBEpXHOCTh. LleHTp maBnenus cunbl. Teno
JTaBIICHUS.

9. 3akon Apxumena. Teopus miaBanus Tein. [IoHATHE OCTOWYMBOCTH TUIABAIOIIUX TEJl.

10. Buae! nuxenns xuakoctu. [lapameTpsl motoka.

11. Juddepenmanbupie ypaBHEHHsI TBUKEHUS )KUIKOCTH. Y paBHEHUE HEPA3PHIBHOCTH




HECKUMAEMOU KUJKOCTH.

12. VpaBuenune bepHymnu uisi CTPYMKH HEBSI3KOM MKUIKOCTH. J[Ba acrekTa YJe€HOB YpaBHEHUS
bepuymmu. I'paduueckoe mnpencraBieHue ypaBHeHHs bepHymM Ui HEBSI3KOH JKUAKOCTH. YpaBHEHHE
bepnynnu ns ra3os.

13. I'pacduyeckoe npeacTaBieHne ypaBHeHus: bepHyimn s BA3KOH KUIKOCTU. Y paBHeHHE bepHyimu
JUIA IIOTOKA BSA3KOH KUIKOCTEM.

14. YpaBHenue bepHynnu a1 peaabHbIX Ta30B.

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

16. Pexxumbl nBukeHus sxxujikocteil. Kpurepuil pe:xxuMoB ABMXKEHUS KUAKOCTH.

17. JlTamuHapHBINA PEXUM IBHXKEHHS. Pacxo/, CKOpOCTh M OTEpU HAIlopa Mpy JaMUHAPHOM PEXKUME.

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

19. Onpenenenue ko3 puieHTa ruApaBINueCcKOro TPEHUs 10 IIMHe. Buabl MECTHBIX COTPOTHUBIICHUI.
Pacuetnbie popmyIbL.

20. McreueHue )XUIKOCTHU U Ta3a 4epe3 MaJloe OTBEPCTUE B TOHKOM cTeHKe. TpaekTopus BeITEKarolen
CTpYH.

21. HcteueHue XKUAKOCTH uyepe3 Oonbline OTBepcTus. lcTedeHue MpU NEPEMEHHOM YPOBHE.
OnoposkHeHue cCoCy10B.

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

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

24. Pacuer TpyOOIPOBOJOB C MOCIEIOBATENbHBIM U MapalIeNbHBIM coeluHeHueM TpyO. Pacuer
TpyOOIIPOBOJOB C ITYTEBBIM pacxooM. PacueT pa3BeTBIEHHON M KOJBLEBOU CETH.

25. I'mapaBnudeckuil yaap B TpyOoOmpoBoe.

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

27. Konozen Ha BojjoHenpoHHIIaeMoM rpyHTe. [lornomaromuii u apTe3snaHcKuii KOJIOALbI, BOAOCOOpHAs
rajiepes (apeHa).

28. Tlonsitue o ruapaBIUdYeckoM moao0uu. ['eomerprueckoe, KMHEMATUYECKOE U JIMHAMUYECKOE
nogoOue. Kpurepuu ruipoIMHaAMHYECKOTO TO100Ms

7.4.2. IlpakTrueckue 3aJaHus 1715 IPOBEACHMS IPOMEKYTOUHOM aTTecTalluy 00yJaronuxcs

[TpakTryeckue 3a1aHus Ui IPOBEACHUS MPOMEXYTOUHOM aTTecTali 00yJaroIuXcs pa3MeIIeHbl 110
anpecy: DHOC  Moodle  (Https://moodle.spbgasu.ru/course/view.php?id=600&section=4//  kadenpa
Bononosnp30BaHus ¥ 9KOJIOTUU/AUCHUILIINHA MeXaHuKa )KUKOCTH U rasa.

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

7.5. Mertoanueckue Matepuaibl, onpeAessone Mpoueaypbl OLlEHUBAaHUs 3HAaHUM, YMEHUI, HABBIKOB U (WUJIN)
OTIbITa IPO(ECCUOHATBHOM IEATENbHOCTH, XapaKTepU3YIOIIUeE 3Tanbl (JOPMUPOBAHUS KOMITETEHIIUN

IIpouenypa mnpoBeneHUsT NPOMEKYTOUYHOM aTTECTAlMM M TEKYLIEr0 KOHTPOJSA YCIEBAEMOCTH
perJaMeHTHpyeTcs JOKAJIbHBIM HOPMAaTUBHBIM aKTOM, OIpPEAEISIOUINM MOPSIOK OPraHu3allui U MPOBEICHUS
TEKYILETro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00yYaroIuXcsl.

[Tpouenypa oneHuBaHUS (QOPMHUPOBAHUS KOMIIETEHUUN MpU TMPOBEACHUU TEKYLIEro KOHTPOJIS
IIpUBE/EHA B 11.7.2.

TunoBble KOHTPOJIbHBIE 3a/IaHUSI WJIM MHBbIE MaTepHUaJIbl TEKYIIEr0 KOHTPOJIsl IPUBENIEHBI B 11.7.3.

[TpomesxyTouHas aTTecTanus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe 3K3aMeHa.

B sK3aMeHaIMmoHHbIN OUIET BKIIFOUEHO /IBa TEOPETUUYECKUX BOMPOCA, COOTBETCTBYIOILINE COJIEPKAHUIO
(bopMHUPYEMBIX KOMITETECHIIUH.

DK3aMeH MPOBOAUTCS B yCTHOU (hopme. J[71s1 MOArOTOBKH 1O SK3aMEHAIIMOHHOMY OusieTy oTBoauTCs 30
MUHYT.



7.6. Kputepun onieHnBaHus chOPMUPOBAHHOCTH KOMITETCHIIMH MPH TTPOBEACHUH MPOMEKYTOYHOM aTTeCTAIIUH

Kpurepun
OLICHUBAaHMS

YMEHUS U HABBIKU HE
chopMupOBaHbI

0a30BbIe CTPYKTYPbI
3HaHUU. YMEHUs
(bparMeHTapHbl U
HOCST
PENpPOAYKTUBHBII
Xapaxrep.
JemoHcTpupyercs
HU3KHHA YPOBEHb
CaMOCTOSITEJIBHOCTH
IIPAKTHUYECKOTO
HaBBIKA.

YPpOoBEeHb OCBOCHHUS M OIICHKA
Ornenka OrneHka
«HEY/IOBJICTBOPUTEIb | «yI0OBIETBOPUTENbH | OLEHKA «XOPOILIO» OrneHka «OTINYHO»
HOY» o»
«HE 3a4TCHOY «3a4TEHOY
VYpoBeHb 0ocBOeHUSI | YpOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMITETCHIUHT KOMITETeHIIUHT KOMIIETEHIIUHU KOMITETCHIIUH
«HEIOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKHUII.
Kommerenun He Kommerenun Kommerenun Kommerennun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBAHBI.
3nanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHus oOHMIMPHEIE, 3HaHUA
CUCTEMHbIE. YMEHUs | apryMEHTUPOBaHHbIE,

HOCST
pPEnpOIYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PEIICHUIO TUTTOBBIX

3aJlaHnM.

JleMmoHCcTpHpyeTcs

IOCTATOYHBIH
YPOBEHb

YCTOMYUBOTO
IPaKTUYECKOTO
HAaBBIKA.

CaMOCTOATCIIbHOCTH

BCECTOPOHHHE. Y MEHHUS
YCHEIIHO MPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTAaHJApPTHBIX
TBOPYECKHUX 3aJaHUN.
JlemoHCTpUpYyeTCs
BBICOKUI YPOBEHb
CaMOCTOSTEIIBHOCTH,
BBICOKAsl aJJalITUBHOCTh
MMPAKTUYCCKOI'0O 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 | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
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 MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh 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
BOIPOCHI IK3aMEHATOpa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPaKTUYECKOE 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 HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He mosxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumenser
METOAUKY 3aTpyAHEHUS 110 BEIOHMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHCHHUS 3aJJaHUM.| BBIOOPY METOJIUKH CTaHIAPTHYIO JUIST BBIOOpa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIIMOKY TIPH 3aJIaHHi. BBIITOJIHCHUS He nomyckaet omm6ox
BBITIOJIHCHUH 3a7aHuil,| JonyckaeT ommoku 3aJaHuN. IIPY BBIITOJIHEHU U
HapyIIalIye JOTUKY | TpH BeImojaHeHun | Jlomyckaer ommoOKu 3aIaHHH.
penieHus 3ajiay. 3a/IaHU, HAPYILICHUSI| TPU BBITOJHEHUH CaMOCTOSTEILHO
JlenaeT HEKOPPEKTHbBIC| JIOTMKH PELICHUS 3aJlaHuM, He aHaIIM3UPYyET
BBIBOJIBI. 3ajad4. Hapyliaroue pe3yJIbTaThl
BJIaJICHUE He moxet o6ocHOBaThH HcneITEIBaeT JIOTUKY PEIICHUS] | BBIOJHEHUS 3aJaHUM.
HaBBEIKAMH AITOPUTM 3aTPYJHEHHUS C 3amaq I'pamoTtHO
BBITIOJTHEHMS 3a/1aHul. | popmynupoBanueM | Jlenaer KOppeKTHBIE [  O0OOCHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yabTaTam
HcneiTeIBacT peLICHUS 3a/1a4uu.
3arpyaHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUH penieHus 3amay 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUIUIMHOM, W MpeCTaBlseT coO0i cpenHee apu(METHYECKOe OT BBICTABICHHBIX OLIEHOK IO OTIEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/ «3a4TEHO» BBICTABIISETCS, €CIIU cpefHee apudMETHIECKOE HaXOUTCS B MHTEpBaie
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

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

8. YueOHO-MeTOANYeCKOE 1 MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHHUE, MECTO U3/IaHUSI, U3AATEIIbCTBO, TOJ U3/IaHUs YIEeOHOU U
/i yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 Tuprunos A. /1., Mexanuka >kuakocTH U rasza (ruapasiuka), M.: UHOPA-M,

2015 2bC

2 |TyceB A. A., MexaHwuKa )XHJIKOCTH 1 Ta3a, Mocksa: IOpaiit, 2020 https://z;agl'é.;ul/bcode/

3 Kymunoe B. A., Kapramor D. M., Kopanenko A. I'., Kymunos W. B.,| https://urait.ru/bcode/
I'mppasnuka, Mocksa: M3narensctBo FOpaiit, 2019 442515

4 Hosuxora A. M., UBanenko U. 1., Mexanuka >XHJIKOCTH | rasza (C BapuaHTaMH 9bC
saganuii), CI16., 2017

5 JlanmmeB H. H., JleoutseBa 0. H., OCHOBBI TUapaBINKU U TETUIOTEXHUKHU, M.: 9BbC

Axagemus, 2012

JIOOJHUTEJLHAS JUTEPATYPA




Kykos H. II., MaiinukoBa H. ®@., 'maporazonunamuka. Yact 1. I'mapasinuka, http://www.iprbooksh

1 [TambGoB: TamOOBCKHii TOCYZapCTBEHHBIH TexHUYeCKuil yHuBepcuter, DBC 0. /6 40'75 html
ACB, 2015 P '
Casunosckux A. I'., Kopo6eitnukoBa U. 10., HoBukoa /. A., I'mapasnuka,

2 |Yensounck, Caparos: KOxHO-YpajbCKuit HHCTUTYT YIPABICHHUS U SKOHOMHUKH, 9bC
A I1Tu Op Menua, 2019

3 HoBukoBa A.M., UBanenko MN.M., MexaHuka XUIKOCTH M Taza: ydeOHOE 100
nocobue (¢ Bapuantamu 3aganuii), CIIGIACY, 2014

4 |T'mprumoB A. /1., Mexanuka xKuakocTel u raza (ruapasiumka), CII16., 2007 9bC

5 |Jammes H. H., 'napasnuka, M.: Academia, 2007 9bC

1 HosuxoBa A.M., Kyapssues A.B., UBanenko M.U., Mexanuka *uaKOCTH U 100
raza: merognueckue ykasanus, CIIGI'ACY, 2014

2 |Jlammes H. H., HoBukoBa A. M., 'uapasnuka, CII6., 2007 9BC

OObyuaromuecs U3 yrciia UHBanuA0B 1 il ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (WJIN) 3J1€KTPOHHBIMU
00pa3oBaTeNbHBIMU peCypcaMu B pOpMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBBS.

8.2. Ilepedenp pecypcoB MH(DOPMAIIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTn «VHTepHET», HEOOXOIUMBIX IS
OCBOEHUS AUCHUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DNEeKTPOHHBIN agpec pecypea

http://moodle.spbgasu.ru/course/view.ph

MexaHuKa )KUAKOCTH U ra3za (Kypc JeKLuil) 02id=933

Cnucok nuteparypsl MunOOpa3zoBanus. ['mapasiamka (12) -

. . N
IWapaBiiKa (MeXaHWKa KIKocTH 1 rasa (18) aliansbooks.ru/index.php?option...

http://www.labrab . ru /spbgasu library,
«JlabopaTopHbie pabOTHI 1O THAPABINKE voenmeh. ru>cgi/irbis 64 r... cgiirbis_64.
exe?...

OnektponHas 6ubnuoreka MI'MY. Bee numakTudeckue eauHUIIBI

www. weblib. ru/cgi — bin/news,php
110 MEXAHUKEC ) XUJKOCTH U ra3a (FI/II[paBJ'II/IKe)

KomrutekT ydeOHO-MeTOANYECKOH TOKYMEHTALMH 0 TUCLUILIHHE
«MexaHuKa JKMAKOCTHM M Ta3a, THAPO-M HHEBMompu -Boay.|Klax, tula. ru>BAKAL...
Koncrnekr nekimit. Meropndeckue ykasanus k saboparopubiM|Mehanik/titlist.ntml

3aHATHAM

DJIeKTPOHHO-OMOIMOTEYHAs cUCTeMa U3aa-TesibeTra "Jlans" https://e.lanbook.com/

DIeKTPOHHO-6nGIHOTe Has cuctema n3atenbera "FOPAMT"  [https://www.biblio-online.ru/

DnekTpoHHO-0MOIMoTeuHast cuctema u3aa-reiabersa "IPRbooks™  [http://www.iprbookshop.ru/

8.3. Ilepeuenn coBpeMEeHHBIX MTPOPECCUOHAIBHBIX 0a3 TaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue DIIEKTPOHHBIN aJpec pecypca
https://www.spbgasu.ru/Univer
Oo6pazoBarenpHble HHTEpHET-pecypchl CIIOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

http://www.abok.ru/articleLibra

bubnuoTteka crareit xypuana HIT «<ABOK» ry/

EnuHbIl  37€KTPOHHBIM pecypc  yueOHO-METOAMYECKON JUTepaTyphl

CIIGrACY www.spbgasu.ru

Beepoccuiickuif  MHCTUTYT HAy4yHOM M TEXHHUYECKOW HH(pOpManuu

(BUHUTN) www?2.viniti.ru

Poccwuiickas rocyapcTBeHHass OMOJIMOTEKa www.rsl.ru




Hayunas 3JIEKTPOHHAs

Hayunas snektponnas 6ubnmoreka eLIBRARY.RU oubmorexa L IBRARY. RU

DaeKTPOHHO-0MOIMoTeuHas cucreMa usgarenbersa "' IPRbooks" http://www.iprbookshop.ru/
DeKTpOHHO-0MbIMoTeuHas cucreMa usgarenscrsa "IOPAUT" https://www.biblio-online.ru/
DnekTpoHHas oudimorexka Upouc 64 PJEF/J://ntb.spbgasu.rulll’b|864l’_p
DeKTpOHHO-0MOIMoTeuHas cucreMa usgarenscrsa 'Jlans" https://e.lanbook.com/
Cucrema aucraniuonsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/
WHuTepHeT-TpeHaxepsl B chepe o0pazoBaHms http://www.i-exam. ru
JlabopaTopHbie pabOTHI 1O THAPABIUKE http://www.labrab . ru /spbgasu

8.4. IlepedueHp HMH(POPMALMOHHBIX TEXHOJIOTH, HCIOJIb3YEMBIX IPH OCYIIECTBICHUH 00pa30BaTEIbLHOTO
mpoiecca IO AUCHUIUIMHE, BKJIOYas IMEpeYeHb JIMIIEH3MOHHOTO M CBOOOJAHO pacmpoCTpaHsSeMOro
MPOrpaMMHOT0 0OecTieueHHUs

Crioco6 pacmpocTpaHeHus
HaumeHnoBanue (JIMIIEH3MOHHOE WJIH  CBOOOHO
pacupoCcTpaHIeMOe)

Horosop Ne  J132009689201 or
18.12.2020r [Iporpammuble
npoaykTel Maiikpocodt, norosop Ne
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

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

ITuceMO 0 BO3MOKHOCTH O€CIIaTHOM
3arpy3Ku 00pa3zoBaTeNbHBIX
Autodesk 3Ds Max Design 2019/2020 JIMIICH3UH  TOJTHO(YHKIIMOHAIBHBIX
BEpCUU TPOTPaAMMHBIX MPOJYKTOB
Autodesk ot 15.05.2012

ITuceMO 0 BO3MOKHOCTH O€CIIaTHOM
3arpy3Ku 00pa3zoBaTeNbHBIX
Autodesk AutoCAD 2019/2020 JIMIICH3UH  TOJTHO(YHKIIMOHAIBHBIX
BEpCUU TPOTPAMMHBIX MPOJYKTOB
Autodesk ot 15.05.2012

ITuceMO 0 BO3MOKHOCTH OeCINIaTHOM
3arpy3Ku 00pa3zoBaTeNbHBIX
Autodesk Revit 2019/2020 JUIEH3UN  MOTHO(YHKIIMOHATBHBIX
BEpCUU TPOTPAMMHBIX MPOJYKTOB
Autodesk ot 15.05.2012

ANsys cyOIUIIEH3UOHHBIN JOTOBOP
Ne1976-110/2017-C3D0O oT
16.10.2017 ¢ 3A0 "KAJIPEM Cu-
AN-Dc" GeccpouHbIi

Ansys




8.5. MarepuanbHO-TeXHUYECKOE 00eCTIeueHNE TUCIUTIITMHBI
CaenieHnst 00 OCHAIEHHOCTH YYE€OHBIX ayAUTOPUI U TOMEIICHHH 11 CAaMOCTOSITEIbHONW PabOThI

HaumeHnoBanue yuyeOHBIX ayAUTOPUI U TOMEIICHUI
IUIsl CAMOCTOSITEIIbHON paboThI

OcHaImeHHOCTh 000PYJIOBAaHUEM U TEXHUYECKUMU
CpeAcTBaMu O0y4CHUs

50. ITomenieHus A1 CaMOCTOSITEIIBHOM paOOThI

[TomernieHnue 11t CaMOCTOSATENLHOM PaOOTHI (YUTATIBHBIN
3an onbnmoteku, aya. 217): [IK-23 mrr., B T.4. 1 mt.- [1IK
mist un ¢ OB3  (cucreMHBI — OJIOK, MOHHUTOP,
KJIaBUATypa, MbIlb) C TMOAKIIOYEHHEM K CETH
«MHTEepHET» M 00ECIIeYeHNEM JOCTYIA B AJICKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

50. VYueOHblE aymuTOpHHM Uil NPOBEICHHSA

JICKIIMOHHBIX 3aHATHH

YyeOHass aymutopus s
JEKIIMOHHOTO  THUMA, KOMIUIGKT MYJbTUMEIUHHOTO
000py1I0BaHUs (mepcoHambHbII KOMITBIOTED,
MYJIbTUMEIMHHBIA  MPOCKTOP, dKPaH, ayAHO-CHCTEMA),
JIOCKa, 9KpaH, KOMILJIEKT  y4eOHOM Mebenu,
noakaoueHue kK kommbrorepHoi cetm CIIGIACY,
BBIX0J B HTEpHET

MPOBEICHUS  3aHATUHI

50. YueOHnast mabopaTopusi BOJOIOIH30BAHUS
2-s1 KpacHoapmeiickas yi. 1. 4
Ayn. 401

Moiika  nmaboparopnas.Cymmika — AJid
naboparopHas. byteuin 101 YnakoBka
OymaxHbIX 1uameTpoM 100 Mm.

VYnakoBka GuIbTPOB OyMaKHBIX auameTpoM 120 mw.
®oromerp KDOK-2MII. Cnekrpodoromerp I13-5300.
KroBerbl. Ilnockomonnas komb6a 300 mi. pH-metp
Hamma. Crakanst 100 M. Jlepxartenu ans OHOpPETOK.
Hepxarenu mis PH-MeTpoB. MukpoOGropeTku. broperku.
bnox anekrponoB amomuHueBbIX. CTakaH g Ooka
3NIeKTpoAoB.Beimpsimurens Toka. Bubporpoxor I[19-
6800. Konba konnueckas miaockogonHas 300 mi. Crakan
100 wmu. brooperka ¢ gepxkareneM.  KosloHkH
¢unbTpanuonssie. MoHoOOMeHHas cMona

MarnuTHas Memajgka ¢ Mella TelsIMH. TexXHU4ecKue
Becel 500-M.

TOCYIBI
(bUIBTPOB

50. VYuebHble ayauTOpUU [IPOBEECHUS
MPAKTUYECKUX 3aHATHH, KypCOBOTO
MIPOEKTUPOBAaHUS (BBIMOJIHEHUS KYpCOBBIX DPadoT),
TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJBTAIUH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOH aTTecTalluu

JJIA

Kommiekr MYJIbTUMEIUHHOTO 000py0BaHUS
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMEIUMHBINA
IPOEKTOP, IKpaH, ayAHO-CUCTEMA), JOCKA, KOMILIEKT
yueOHOI MeOemnH, NOIKIIOYEHHE K KOMITbIOTEPHOM CeTH
CIIGI'ACY, Bbixoa B HTEepHET

I[J'IH WHBAJIWJI0B U JIUIT C OB3 obecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUSA JIA TOJTYUCHUS 06pa303aH1/151 B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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