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1. HEJIX OCBOEHUA

1.1 | Henp:OcBONTH MUCIMIUTHHY IS TIOTyYEHHS CTYJACHTAMH HEOOXOAMMBIX OCHOB 3HAHUH 10 MEXaHHUKE KHUJIKOCTH ¥ T'a30B,
Ha 0a3e KOTOPBIX OH B aJIbHEHIIIEM MOT' Obl CAMOCTOSITEIBHO PELIaTh BOMPOCH MEXaHU3AIMH U aBTOMAaTH3AI1H
CTAaHOYHOr0 000PYIOBAHUS, YMET OBl POU3BECTH HEOOXOIUMBIC PACUETHI THAPABIMYCCKUX U THEBMATHUYCCKHUX MPHUBOJIOB.

1.2|B pe3yiabTaTe U3YyUYCHUA JUCHUIIMHBI CTYACHT JOJDKCH 3HATh CBOMCTBa )KPI,I[KOCT@ﬁ, IMPUMECHACMBIX B
TUAPOITHECBMOIIPUBOAC, 3aKOHBI TMAPOra30CTaTUKH U TMAPOrasoAnHaMHuKH, IIPUHIUIT I[CﬁCTBI/IH FH}IpO}IBHFaTeHeﬁ Hn BCCX
BHJIOB HACOCOB, OCHOBBI pvaéTa TUAPABIIMYECCKUX U Ira30BbIX cereil.

1.3 | Bagaun QUCHMIIIINHBI:

1.4 -U3YUCHUC O6IlII/IX 3aKOHOB IBM)KCHUSA U PAaBHOBCCUS XUIKUX U F33006p3.3HBIX cpena;

1.5 -U3YUCHUC OCHOBHBIX MoJieNier KUAKUX 1 Fa3006p3.3HLIX cpena;

1.6 -(bOpMI/I]I)OBaHI/IC YMEHUs PCIIATh MPAKTUYCCKUE 3ala4l MEXaHUKU )KUAKOCTH U I'a3a OCHOBHBIMU MAaTEMAaTHICCKUMU
MCTOOaMHU;

1.7 -(I)OpMI/IPOBaHI/Ie HaBBIKOB (I)OpMyJ'II/IpOBI(I/I PCaJIbHBIX 3aaa4, CBA3aHHBIX C paBHOBCCUCM WJIH ABUKCHUCM KHUIKOCTU U
raza B TCpMHUHAX OUCIAIIINHBI,

1.8 -palliOHAJIBHOI'O BI>I60pa MOICIIN )XUIKOCTH HUJIM ra3a, OIKCHIBAIOIIEH OCHOBHBIE YCPThI UCCICAYEMOI'O ABJICHUA,

1.9 | -BpIOOpa MeTO/Ia PEIICHNUS TOCTABICHHOM 3a/1a4H.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Baox OII: b1.B

2.1 TpebGoBanus K HpeIIBa]l)HTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | Amanutuyeckas reoMeTpHs U BEKTOpHas anredpa

2.1.2 | Xumus
2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is]) HEOGXO0IHMO KaK
NpeanecTBYIee:

2.2.1 |MarepuanoBeneHue

2.2.2 | deranu MammH

2.2.3 |IlogroroBka K HmpoIeaype 3aluThl | 3aINUTa BBITYCKHOH KBATHN(HUKAIIMOHHON PaboTHI

3. PE3YJIBTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUAMMUA

OIIK-1: CniocodeH pemaTh 3a1a4uu npog)ecCHOHAIBHOI eATeJIbHOCTH, MIPUMeEHSS 3HAHUS (PYHIAMEHTAJIbHBIX HAYK,
METOAbI MOJICJIUPOBAHUA, MATCMATHYICCKOI'0 AaHAJIN3A, €CTCCTBCHHOHAYYHbIC oﬁmennmenepnme 3HAHUA

3HaTh:

OIIK-1-31 ocHOBHBIE OOBEKTHI AUCKPETHOW MaTEMAaTHKH M METOJIBI X OMUCAHHS M UCCICIOBAHUIT; TIPOOIEMBI allTOPUTMHYECKON
Pa3penImMoCTH 33/1a4 1
3¢ (HEeKTUBHON BEIYUCTUMOCTH YHCEIL.

YMmerb:

OIIK-1-Y1 pemars OCHOBHBIE 3314l MAaTEMaTHUECKON JIOTHKH; OTHO3HAYHO 33aBaTh 00BEKTHI JUCKPETHON MaTEMaTHKH,
MPUBOIUTH UX K CTAHIAPTHBIM (POpPMaM, BHIMOJIHATH SKBUBAJICHTHBIE TIPEOOPA30BAHUS; OMPEAEIIATH CIONKHOCTH aJITOPUTMOB,
MIPUMEHEHUE MPSIMBIX 1 KOCBEHHBIX JOKA3aTEILCTB TEOPEM, OTPEIeIICHHE TIPUHAUICKHOCTH (PYHKIUI K COOTBETCTBYIOIIHM
KJaccaM

Baanernb:

OIIK-1-B1 Brnagers MeTogaMu MaTEMaTHIECKOH JIOTUKH JUIS pELIeHHS 3a1a4 (hOpMalIH3any, aHAIN3a U CHHTE3a JIOTHIECKUX
cXeM, JUI HaXOXKIEeHHs NHBaPUAHTOB IUKINYECKHX U YCIOBHBIX KOHCTPYKIMH B MH(OpPMATHUKE, I BHIIOIHEHHUS YKBUBAICHTHBIX
npeoOpa3oBaHUii; METOAAMH NPUMEHEHHs JTIOTHYECKOTO MOAX0/]Aa K PEIIEHUIO CIOXKHBIX 33Ja4 C TIOMOLIBIO UX J€KOMITO3HIUH.

4. CTPYKTYPA U COJAEP)KAHUE

Kox Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeH it pecypcbl padoThI

Pasnen 1. BBenenne.
IIpenmer MexaHUKH
JKMJIKOCTH ¥ ra3a u
KpaTKasi HCTOpHA eé
pa3BuTus. OCHOBBI
THAPOCTATHKH




1.1 I'uopocraruueckoe 0,5 OIIK-1-31 JI1.1 J11.2
napiieHre. OCHOBHOE OIIK-1-¥Y1 JI1.3J12.1J13.
YpaBHEHHUE 1
rugpocTaTuku. JlaBnenne 210302053 54
JKHJIKOCTH U Ta30B Ha
IJIOCKYIO HAKJIOHHYIO
cTeHKy./laBieHne )XuIKOCTH
Ha HWIMHIPUIECKYIO
MMOBEPXHOCTh.3aKOH
Apxumena u ero
npunoxenue.Ilopepxnoctu
paBHoro nasnenus /JIex/

1.2 I'uopocraruueckoe 0,5 OIIK-1-31 JI1.1 J11.2
nasiieHrne.OCHOBHOE OIIK-1-V1 JI1.3
ypaBHEHHE OIIK-1-B1 D152 53 D4
ruapocraTuky.JlaBnenue
YKUJIKOCTH Ha IJIOCKYIO
HAKJIOHHYIO CTEHKY. /JIek/

1.3 Pemenne 3agau miis 1 OIIK-1-31 JI1.1 J11.2
JKUJIKOCTEN HaXOISIIXCS B OIIK-1-V1 J1.3
MOKOE B TPSIMOYTOJIbHOM OIIK-1-B1 215233 54
pe3epByape.B nokoe Ha
TUTOCKYIO HAKJIIOHHYO
crenky /I1p/

1.4 Pemrenue 3amau mis 1 OIIK-1-31 JI1.1 J11.2
JKUIKOCTEH HAXOIAIINXCS B OIIK-1-V1 JI1.3
MOKO€E Ha WIAHIPUIECKYIO OIIK-1-B1
MOBEpXHOCTh.B nokoe Ha
MMOBEPXHOCTH CIJIOMKHON
koHpurypanuu /I1p/

1.5 [ToaroroBka K KOHTPOJIBHOU 1 OIIK-1-31 JIT.1JI1.2
paborte Nel. Beimonnenue OIIK-1-Y1 J1.3
pasferna JoMaIIHero OIIK-1-B1
3ananus /Cp/

1.6 OCHOBHOE ypaBHEHHE 3 OIIK-1-31 JIT.1JI1.2
THIPOCTATUKHU. 3aKOH OIIK-1-V1 J1.3
Apxumena u ero OIIK-1-B1
MIPUIIOKEHHE.
l'uppocraruueckuit Hamop u
SHEPreTUYECKUH 3aK0H JUIs
KHUIIKOCTU B paBHOBecuu /I1p/

1.7 KontponbHas padoTa 6 OIIK-1-31 JIT.1JI1.2
Nel /Cp/ OIIK-1-V1 JI1.3

OIIK-1-B1
Pasgena 2. OcHOBEBI
THAPOIMHAMUKHU

2.1 OCHOBHEIE TTOHATHS O 0,5 OIIK-1-31 JI1.1J11.2
JIBIDKEHNM )KUJIKOCTEHN U rasa. OIIK-1-V1 JI1.3
VYpasuenue beprymnu i OIIK-1-B1
HJICaTbHOM JKHIKOCTH.

/J1ex/

2.2 Pemrenne 3amad Ha gBMKEHUE 1 OIIK-1-31 JI1.1 J11.2
JKAJKOCTEN U JTaMUHAPHOM OIIK-1-Y1 J1.3
U TypOyJCHTHOM OIIK-1-B1
pexume. /Jlex/

2.3 OCHOBHEBIE TIOHATHS U 1 OIIK-1-31 JI1.1 J11.2
onpezeneHusl, BUJbI OIIK-1-Y1 J1.3
JIBUKCHHS JKUJKOCTH. OIIK-1-B1
VYpaBHeHus Dilniepa u ero
[IpUMEHEHUE. Y paBHEHUS
Bepuymiu u ero npumeHeHue.

Mp/

2.4 Brimonnenue pazaena 6 OIIK-1-31 JIT.1JI1.2

nmoMarrHero 3afganus. /Cp/ OIIK-1-VY1 J1.3

OIIK-1-B1




Paznen 3. F'uapaBanyeckoe
CONPOTHBJICHHE

3.1 PexuMBI IBHOKEHUSA 0,5 OIIK-1-31 JI1.1J11.2
KUJIKOCTH U rasa. OIIK-1-Y1 J.3
Kapurauus. Ilorepu Hanopa OIIK-1-B1
[IPY JIAaMUHAPHOM U
TyOyJIEeHTHOM
TeyeHnH.MecTHbIe
THIpaBIMYEeCKHe
CONPOTHUBIICHUS. /JTex/

32 Pemenwne 3amau Ha morepu B 0,5 OIIK-1-31 JIT.1JI1.2
TpyOOIIpoOBOIaX C HOMOIILIO OIIK-1-Y1 J1.3
ypaBHeHus1 bepryiuu nist OIIK-1-B1
peanbHO# xuakoctu /TIp/

33 Pacuer cxopoctu B 0,5 OIIK-1-31 JIT.1JI1.2
OINpeeNeHHBIX TOUKaX OIIK-1-Y1 J1.3
notoka  /Ip/ OIIK-1-B1

34 [ToaroroBka K KOHTPOJILHOM 7 OIIK-1-31 JIT.1JI1.2
pabote Ne2. BeimonHeHnue OIIK-1-Y1 J.3
pazzena JOMaIIHEro OIIK-1-B1
3aganust. /Cp/

35 PexxuMel aBrKeHUs 18 OIIK-1-31 JIL.1JI1.2
XKUJIKOCTHU U ra3a, pacxof OIIK-1-V1 J1.3
JKUIIKOCTH U Ta3a, MoTepu OIIK-1-B1
[P Pa3HbIX JABHKEHUI.
3aKOoHBI U ONpeeNIeHUs
MapaMeTpOB IBHIKEHUS
JKUIKOCTH U Ta3a (IaBJICHUH,
ckopocTeit). ['mapasnuueckue
COIIPOTHBIICHUS U
3aBUCHUMOCTH TIOTEPH OT
BUJIOB HACaJIKOB U T€OMETPUH
TpyOOIIPOBOIOB. /Cp/

3.6 KontponbHas padoTa 8 OIIK-1-31 JIT.1 JI1.2
Ne2 /Cp/ OIIK-1-Y1 J1.3

OIIK-1-B1
Pa3nen 4. Ucreuenne u3
OTBEPCTHii, HACA/IKOB M U3-
MoJ1 3aTBOPOB

4.1 Ucreuenue uepe3 maibie 0,5 OIIK-1-31 JI1.1 JI1.2
OTBEPCTHUS B TOHKOH CTEHKE OIIK-1-V1 J1.3
MIPH IOCTOSIHHOM Harope. OIIK-1-B1
Hcteuenue npu
HECOBEPILIEHHOM CXKATHH.

Ucreuenue mon
ypoBeHb.VcTeuenne uepes
HACAaJIKU TIPH TOCTOSTHHOM
Hanope. Mcreuenus yepes
OTBEPCTUS U HACAIKU NIPU
MepEMEHHOM
Hanope.Mcredenue u3-non
3aTBOpa B TOPU30HTAIBHOM
notke. [laBneHue cTpyu
JKUJIKOCTH Ha OTPaXkIaIoIIne
MTOBEPXHOCTH. /JTex/

4.2 Pacuersl npu ucreueHue 0,5 OIIK-1-31 JIT.1 JI1.2
KUJIKOCTH Yepe3 HacaIKu OIIK-1-V1 J.3
IIpX TIOCTOSIHHOM Harope OIIK-1-B1
Mp/

4.3 HcTeuenune )uaKocTu yepes 15 OIIK-1-31 JIT.1J11.2
pasHbIe BUJIbI OTBEPCTHI PU OIIK-1-V1 J.3
PAa3JIMYHBIX pEXUMAax U IO OIIK-1-B1

CIIOXKHBIM TPyOOIIpoBOAaM
/Cp/




4.4 Brinonnenue paszaena 10 OIIK-1-31 JI1.1 J11.2

JmoMariHero 3aganus. /Cp/ OIIK-1-V1 JI1.3
OIIK-1-B1

Paznea 5. 'mapaBanyeckuii
pacuer NpocThIX
TPyOONIPOBOI0OB

5.1 [Ipocroii TpyGorpoBo 0,5 OIIK-1-31 JIT.1JI1.2
TTOCTOSTHHOTO CEUCHUS. OIIK-1-¥Y1 JI1.3
CoenuHEHUs MPOCTHIX U OIIK-1-B1
CJIO’KHBIX TPYOOIPOBOJIOB.
Tpy0OonpoBoaBI C HACOCHO
nojaayel )KUIKOCTH M Ta3a.
[l'uppasnuueckuit yaap.
W3menenune npomyckHOR
CIOCOOHOCTH TPYOONPOBOIOB
B IpOIIECCE UX
IKCIUTyaTallHH. /JTex/

5.2 Pacuer u nmpoexkTupoBanue 0,5 OIIK-1-31 JIT.1 J11.2
MPOCTHIX TPYOOIPOBOIOB OIIK-1-¥Y1 JI1.3
Mp/ OIIK-1-B1

53 Kontponbnas padora Ne3 1 OIIK-1-31 JIT.1JI1.2
/Cp/ OIIK-1-Y1 JI1.3

OIIK-1-B1

5.4 [ToaroroBka K KOHTPOJILHOM 10 OIIK-1-31 JI1.1 J11.2
paborte Ne3. BeimonHenue OIIK-1-Y1 JI1.3
pas3zena JOMaIIHero 3aJaHus OIIK-1-Bl1
/Cp/

5.5 3auer no 10 OIIK-1-31 JIT.1 JI1.2
nucnuiuinae ' Mexannka OIIK-1-Y1 JI1.3
>KuaKocTH U raza" /Cp/ OIIK-1-B1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAA padoTa, TecT, KOJJIOKBUYM, IK3aMeH U T.II), BONMPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponbHoe Iposepsiempie
KM MEpOpHATHE HHJIMKATOPBL Bonpock! 111 TOATOTOBKH
KOMITETEeHLIU I
KM1 Teopernueckue OIIK-1-31;0I1K-1- 1. Yto Takoe IUHUSA TOKA U TPAEKTOPHs YacTULb! xuakocTu? Koraa onn
BOIIPOCHI K V1 coBragaT? UTo Takoe 3IeMeHTapHas CTpyiika, KaKIMU CBOHCTBaMH

KOHTPOJIBHOU pabore
Nel

OHa 00N1alaeT NpU yCTAaHOBUBIIEMCS IBHIKEHUH KHUIKOCTU?

2.Yrto0 Ha3bIBa€TCs MOTOKOM JKUAKOCTH U JKUBBIM CEUEHUEM IIOTOKA?
Kaxumu runpaBindeckuMu 31€eMEHTaMU XapaKTEepU3yeTCs )KUBOE
ceyeHue noToka?

3.YT0 Ha3BIBAETCS PACXOJOM JKHJIKOCTH U ra3a U CPEAHEH CKOPOCTHIO
NoTOKa?

4.Yem ornnvaercs IBIDKCHUE, YyCTAaHOBHBIIEECS OT
HEyCTaHOBMBIIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HATIOPHOE OT
6e3HamopHoro? IIpuBenuTe MpakTHYECKHUE IIPUMEPHI.

5.KakoBo aHaNUTUYECKOE BBIPAKEHUE, TEOMETPUYECKUN U
JHEPreTUYECKUid CMBbICI YpaBHEHUs bepHyun i1 aeMeHTapHOU
CTPYWKH HJCaIbHOW U peaibHOM XUIKOCTH?

6.B uem ornnune ypaBHeHus bepHyM Ui IOTOKa peabHON
JKUJIKOCTH OT ypaBHeHHs bepHyn i aneMenTapHoii cTpyiiku? Yro
TaKoe KO3 (UIHEHT KHHETHYECKOM SHEPrHH, OT YEro OH 3aBHCHUT M UTO
YUUTHIBAET?

7.Ha gem OCHOBaH NPHUHIMII JSHCTBHUS POTOPHBIX HACOCOB?

8.UTo Ha3bIBAETCS JAaBIEHUEM B TOUKE, KAKUMHU JBYMSI CBOUCTBAMH OHO
obnanaer?

9.Kaxoil Buj IMeeT OCHOBHOE ypaBHEHUE ruipocTatuku? Kakos ero
SHEPreTHUECKUil U TEOMETPUIECKHH CMBICIT?

10.Yt0 Ha3pIBaETCS MOJHBIM (20COTIOTHBIM) U H30BITOUHBIM
JlaBjieHueM?




KM2

Teoperuueckue
BOIIPOCHI K
KOHTpPOJIBHOH paboTe
Ne2

OIIK-1-31;0I1K-1-
V1

1.Kakue Bpl 3HaeTe eqUHUIIBI U3MEPEHHS JaBJICHUS?

2.Kakue npubops! Ha3bIBAalOT MAHOMETPAMH U BaKyyMMETPaMH, YTO
oHH n3MepsroT? KakuMm npruOopoM H3MepsIOT pa3HOCTh JaBICHIH 1
JIBYX Pa3IMYHBIX TOYKaX?

3.Kak ¢popmynupyercs 3akoH [lackana? Kakoe npumeneHne HaxoauT
3TOT 3aKOH B TEXHUKE?

4 Kak onpezaensercs cuiia TuAPOCTATUYECKOTO JaBIICHUS )KUIKOCTH Ha
WIocKyto ¢purypy? Uto Takoe LHEHTp AaBIECHUS U KaK HAXOJUTCS
rIyOMHA €ro NorpyxeHusi?

5.Yto Ha3bIBaeTCs HarmopoM Hacoca? Kakue cymecTByOT CriocoObl
ompenenenus Haropa? Korna kakoii cioco6 npuMeHsiercs?

6.Kakue cymiecTByIOT 30HBI THIPABINYECKOr0 conpoTusieHus? OT uero
3aBUCHT KO3((OUIIMEHT THAPABINIECCKOTO TPEHUS B KaXKIOH U3 3THX
30H?

7.IlpuBeaure NpUMeEpbl MECTHBIX THAPABINYECKUX COIPOTHBICHUN.
8.KaxkoBa (opmyna 1i1st onpeAeneHns MECTHBIX MOTEPh HAopa Ipu
TypOyJICHTHOM pEXUME TSUCHHS?

9.Io kakoii hopmyse ompenensercs K0o3PPUIHEHT MECTHOTO
COIPOTHBJICHHUS IIPU BHE3AITHOM pacIIMPEeHUH TOTOKa?




KM3

IIpakTuyeckue
3a7laHusl K 3a4eTy

OIIK-1-31;0I1K-1-
V1;0IIK-1-B1

1.ITnotHOCTH AM3enbHOrO Ma3yTta [ 1= 878 kr/mM3. OnpenenuTs ero
YIENbHBINA BEC.

2.Mennsrit map d = 100 MM Becut B Bo3xyxe 45,7 H, a mpu
norpyeHuu xuakocts 40,6 H. Onpenenuts mI0THOCTh KUIKOCTH.

3. Pacxo/ uaeaabHOM KUIKOCTH OTHOCHUTENIBHOM t1oTHOCTH & = 0,860
B pacimpsomemcs Tpyoonposoe ¢ nuamerpamu d1 =480 mm u d2 =
945 MM pasen Q = 0,18 m3/c (puc. 5.1). Pa3annia B mo3unusx neHTpa
ceueHuii paBHa 2 M. [Toka3anue MmaHoMeTpa B ceueHuu 1-1 paBHo pl =3
x105 H/M2. Onpeaenuth CKOPOCTh KHUIKOCTH B ceueHus X 1-1 u 2-2;
JlaBJeHue p2.

4. Tpy6omnposoa muamerpom d = 500 mm u gmuno#t L = 1000 m
HanosnHeH Bojo# npu gasnenuun 400 klla, u remneparype Boasl 5 0C.
Omnpenenuts, npeHedperas nedopMaIisIMi U pacIIHPEHHEM CTCHOK
TpyO, NaBjeHUE B TpyOOIIPOBO/IE IPH HArPEeBaHWH BOJBI B HEM 110 15
0C, ecnu koapunmeHT odobemHoro cxarus [Iw = 5,18x10-10 ITa-1, a
K03 PUIIHEHT TeMmepaTypHoro pacimmpenus [t = 150x 10-6 0C-1.

5. Bs3kocTh HedTH, ONpe/ieieHHas IO BUCKO3UMETPY JHTIIepa,
coctasnser 8,5 OE. Onpenenuts TUHAMHYIECKYIO BSI3KOCTh HE(DTH, €CITH
ee IoTHOCTh [ = 850 kr/m3.

6. OnpenenuTh KOI(PHUIUCHT THHAMUYIECKON U KHHEMaTHYECKON
BSI3KOCTH BOZBI, ecr mapuk d = 2 MM u3 360oHMTa ¢ [ = 1,2% 103
KI/M3 majaer B BOAE C MOCTOSHHON ckopocThio u = 0,33 m/c.
ITnotHOCTH BOoAb! [ = 103 xr/m3.

7. OnpenenuTh 9nciio PeliHonbIca U PeXXUM IBHKEHHS BOAEI B
BOJIOTIPOBOAHOM Tpyde nnamerpom d = 300 MM ipu pacxone Q = 0,136
M3/c u Temneparype Boasl 10 oC.

8. IIpu ruipaBINYECKOM UCTIBITAHHN CHCTEMBI 00bEANHEHHOTO
BHYTPEHHETO IIPOTHBOIOKAPHOTO BOZOCHAOKEHHS TOITyCKAeTCs
najseHue aapieHus B reueHue 10 mun. Ha [1p = 4,97x104 Ila.
Onpeaenurs A0MyCTUMYIO yTeuKy [JW IpH UCTIBITAHUU CUCTEMBbI
BMecTuMocThi0 W = 80 M3. Koaddunment oobemHoro cxarus fw=
5x10-10 ITa-1.

9. OnpenenuTh aOCOMIOTHOE M U30BITOYHOE THIPOCTATHIECKOE
JaByieHue B Touke A (puc.2.8), pacmoiaokeHHO!H B BOJIC Ha TITyOHnHE
hA=2,5, 1 mpe30MeTpHUECKYIO BEICOTY IS TOUKH A, €CITH aOCOIOTHOE
THIPOCTaTUYECKOe AaBleHHe Ha nosepxHocTH p0= 147,2 klla.

10. Onpenenuth MAaHOMETPUIECKOE AABJICHUE B TPyOONPOBOE A ,eciu
BBICOTA CTOJIOA PTYTH IO TTbe3oMeTpy h2= 25 cwm. Llentp TpyOonpoBoaa
pacronoxer Ha h1= 40 cM HHKe IMHUM pa3/ieNa MEeXIy BOIOW U
PTYTBIO.

11. OnpenenuTs Bce BUIBI THAPOCTATHYESCKOTO TaBJICHUS B OaKe ¢
HedThIo Ha mryomHEe H=3 M, ec maBiieHne Ha CBOOOTHOM
nosepxHocTy HedTH 200 KIla. [TnotHOCTE HedTH p=0,9 T/M3.

12. Cocyn ¢ npsiIMOYroJIbHBIM OCHOBaHUEM LXb HaIoHEeH BOAOM /10
BBICOTHI h M JTBIDKETCS 1TO0 TOPH30HTAIBHON TOBEPXHOCTH C
yckopernueM a .OnpenennTs H30BITOYHOE AaBICHHE BOJBI HA THO
cocyla y mepeaHei u 3aJHel CTEHOK B Toukax 1 u 2.

13. Hunmuuapudeckuii cocy paaunycoM R1 HamonHeH KUIKOCThIO
IUTOTHOCTBIO [ | JI0 YPOBHS a B OTKPHITOH TPyOKe Majioro auamerpa,
YCTaHOBIICHHOH Ha KPBIIIKE COCyJa Ha paccTosHUU R2 oT nienTpa, u
PaBHOMEPHO BpalllaeTCsi OTHOCUTEIBHO LIEHTPAJILHON BEPTUKAIbHOM
ocu. OTIpenennuTh YIIOBYIO CKOPOCTh BPAIICHUS COCYAa, TPHA KOTOPOH
M30BITOYHOE JAaBJICHUE TTOJT KPBIIIKOH B IIEHTpe cocyaa Oyaer pasHO 0.
14. OnpenenuThb IIOTHOCTD KUAKOCTH PIK , TOTYyYEHHON
cMemuBaHueM 00bEMa sxuakoctd V1 = 0,018 M3 (18 1) IIoTHOCTHIO
pl =850 xr/m u 06BEMa xuaKocTH V2 = 0,025 M3 (25 1) TUIOTHOCTHIO
p =900 xr/m3.

15. Kanuctpa (cocyn), HarmosHeHHast OSGH3WHOM W HE cozieprkanias
BO3/yXa, Harpenach Ha CoiHIe A0 Temreparypsl t1 =55 °C.
Onpenenuts NpUpaIIeHNe JaB JICHUS] BHYTPU KaHUCTPHI TIPH yCIOBUH,
410 OHa abcomoTHO kécTkast. HauanbHas Temneparypa 6ensuna t0=15°
C. Monynbs 00bEMHO# ynipyrocT 6ensuna E6 = 1300 MIa,

KO3 GHUIHEHT TeMIlepaTypHOro pacmupenus ft =8x10-4 °C-1.




KM4

TecToBbIE BONPOCHI
K 3a4ery

OIIK-1-31;0I1K-1-
V1;0IIK-1-B1

1.Eqununeii u3sMepeHust mWIoa iy )KHUBOTO ceueHus spisercs...? 2.10
Mya3 paBHO I1a c. 3. MexaHMKa )KUAKOCTEH U ra3a Ha3bIBaeTCs
4acTh ...paszena MEXaHUKH TBEPOTo Tela, H3yJaromas 3aKOHBI
PaBHOBECHS M JBIDKEHHUS )KUIKOCTEH (TazoB)...7 4. .B ®UIKOCTAX U
ra3ax MOTyT JeHiCTBOBaTh JBE KaTErOPUHU CUJI, KOTOpPbIE HA3BIBAIOT
cwiami...? 5. Eciu mmnna tpy6st 100 M, cpensis ckopocTsb 1,5 m/c,
nmuamerp TpyOs! 0,4 M, a KO3 PUITHEHT THAPABIMYECKOT0 TPEHHS
coctaisieT 0,03, TO moTepu MO ATMHE A1 TOTOKA KUIKOCTH PaBHBL...?
6.Koa(hduiuenT rugpaBindeckoro TpeHUst A1s II0TOKA XKHUAKOCTH TIPH
pacxone xuaKocTr paBHOM 10 cm3/c, nuamerpe TpyOsI 2 cM H
kod(umentom Bszkoctu 10—-6 M2/c coctasnser...? 7.Ecnu nBa
3aKpPBITHIX 0aKa COeTUHEHBI MPOCTHIM JITHHHBIM TPYyOOIIPOBOIOM
nocTosiHHOTO Muamerpa 150 mm (Moaynb pacxona K=160,62 n/c), nnuna
TpyOBI coctaBisier 90 M, mepemna ypoBHEH B 6akax paBeH 8 M,
M30BITOYHOE ABICHUE HAJl YPOBHEM KUAKOCTH B IIEPBOM Oake
cocrasisier 0,45 atM, Bo BTopoM 6ake 0,4 aTM, TO CKOPOCTB BOJIbI B
TpybompoBoze paBHa ? §.IIpn mapamiensHOM coeIMHEHNH 4 YIacTKOB
pacxon onpenensiercs ...9.KoapunneHT MeCTHBIX OTEeph Ha BBIXOJIE
MoTOKa U3 TpyOsI B 6acceiin 00abIIOro pa3Mepa paseH...?
10.TpyOomnpoBox MOXKHO CYHTATh KOPOTKUM...? 11.YKaKUTE HA pUCYHKE
Mexay cedeHussMH 1—-1 u 3-3 minockocTs cpaBHeHus....? 12 J11s1
TEOMETPHUYECKU MOJOOHBIX CHCTEM 00S3aTEIbHBIM SBIISIETCS
BBIMIOJIHEHUE TOCTOSIHHOTO COOTHOIIEHUs Mexkay? 13.B
SHEPreTHYEeCKON MHTEPIIPETAlNH ypaBHeHN bepHymum s
YCTAQHOBMBIIIETOCS JIBIDKCHUS HEBS3KOH KUAKOCTHU IIPH ACHCTBUH CHII
TSKECTU M CHUJI JaBICHUsI KHHETHUEeCKast SHepTrHsl, OTHECEHHAs K
eMHHUIE Beca (yenbHasi KHHETUYECKask SHEPTHUsi), 0003HAYAETCs KakK
...7 14 Kputepuii Ditnepa uMeeT BUL , TJIe — TUNIOTHOCTb, P
— JaBIIeHUE, | — reoMeTpUdecKuil mapamerp, V — ckopocTs, P — cuna
15.meetcs nunuHapudeckas noBepxHocTb AB ¢ paguycom 1 M,
mrpuHOH 1 M 1 TiryOuHOM Boab! 10 M. Ha moBepXHOCTB KHAKOCTH
JeHcTByeT M30BITOUHOE NaBieHue, pasHoe nmpumepHo 20 kIla. Torna
BEpPTHUKANbHAs COCTABIIAIOMIAS CUJIBI BECOBOTO IHPOCTATHUECKOTO
JaBieHus npuom3KuTensHo paBHa _ kH? 16.I1se30Merpruueckas
BBICOTA MOABEMA BOJIBI B 3aKPHITOM IIbE30METPE, €CIIH TOUKA ero
MPUCOEUHEHNUS 3aray0ieHa Ha § M 110 YPOBEHb BOABI, a H30BITOUHOE
JlaBIIeHHE HaJl CBOOOTHOM MOBEPXHOCTBIO COCTABIsET 1,6 aT™, paBHa
~ M? 17.CpenHsist CKOPOCTH JKUIKOCTH B TPyOE KPYTIIOrO CEUCHUS C
pamiycoM, paBHEIM 1 M, ipu pacxozxe 5 m3/c, papHa _ Mm/c?
18.IToBepXHOCTH PAaBHOTO JABJICHUS B MOKOSIIECHCS KUIKOCTH,
HaxoJIIeics o 1eHCcTBUEM TOIBKO CHIIBI TsDKECTH...7 19.BbicoTa
MOABEMA BOJIBI B 3aKPHITOM IIbE30METPE, €CIIN TOUKA €ro
MPUCOEMHEHNUS 3aray0ieHa Ha 5 M TI0J YPOBEHb BOABI, a AOCOTIOTHOE
JlaBIIeHHe HaJl CBOOOTHOM MOBEPXHOCThIO cocTasiseT 0,6 aT™, paBHa
M? 20. Pacxoj Bosibl B TpyOe KpYyTJIOro CEUSHHS C
TUPABIMYECKUM PaguycoM, paBHbIM 0,4 M, U cpeJHEl CKOPOCTHIO 1
M/C, COCTaBIsET m3/c? 21.11oBepXHOCTH PaBHOTO AABJICHUS B
noKosieiics )KUAKOCTH, HaXoAsIIeics Mo/ 1eHCTBUEM TONBKO CHIIBI
TsoKecTH...? 22. TypOuHHOE ypaBHEHHE BIICPBHIC IOITyYEHO YIEHBIM?
23.K maccoBsM cutam oTtHOCST? 24.Ecnu fuaMeTp Kpyriioi TpyOsl
yMeHbIIaeTcs B 2 pasa, a KOO QUIMEHT OTHECEH K CKOPOCTHOMY
HAITOpY II0CJIe CYKeHHUS, TO KO3 (UIIMEHT CONPOTHBIICHHS TIPH PE3KOM
CyXeHHH 1OoToKa paBeH? 25.Ecim ko3 (puImeHT ruipaBnmdecKoro
Tpenus coctasisier 0,08, a pexxuM IBHKEHUs! JaMUHAPHBIN, TO YUCIIO
PeifHonbaCa 7151 MOTOKA XKHUIKOCTH paBHoO...? 26.IIpu pacuere IIMHHBIX
TpyOOIIPOBOIOB MIPEHEOPETAIOTCKOPOCTHRIM HAIIOPOM 1 THAMETPOM
TpyOHOTEepsIMU 110 ATMHE U CKOPOCTHBIM HAIIOPOMMECTHBIMU ITOTEPSMH
U TIOTEPSIMU 110 JUTMHEMECTHBIMU MOTEPSIMU M CKOPOCTHBIM HAaropom?
27.Ecinu 1Ba OTKPBITHIX 0aKa COSTMHEHBI TIPOCTHIM JTTHHHBIM
TpyOOIIpOBOIOM MOCTOSHHOTO quamerpa 150 MM (Momys pacxona
K=160,62 n/c), nnuna tpy6s! coctapnsier 100 M, nepenan ypoBHEH B
6akax paBeH 6 M, TO pacxoj BOJbI B TPYOOIIPOBOAE PaBEH 1/c?
28.Ecnm nmmHa TpyOB! 200 M, cpenHss ckopocTs 1,2 M/c, tnaMerp
Tpy©Os1 0,125 M, a K03 uUIHEeHT THAPaBINIECKOTO TPEHHS COCTABIISAECT
0,025, To moTepu 1o JUIMHE /IS TIOTOKA XUIAKOCTH paBHbI? 29./[Be
THIPABINYECKHAE CHCTEMBI OYIyT TeOMETPUIECKH MOTOOHBIMHA €CITH
BBIITIOJIHSAETCS] COOTHOILLIEHUE , Tie 1 — muHelHsbIi pazmep, V —
CKOpOCTh, t — BpeMsi, F — cuna? 30. Koo dunpent kuaemaTuyeckoit




| BSI3KOCTH U3MeEpsIeTcs B ...7

5.2. Ilepedyenn padoT, BbINOJIHsAEMbIX 10 JucnuiuinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3Banne
paboTsI

IIpoBepsiemblie
WHIUKATOPBI
KOMIIETEHIIHAI

Copnepxanue paboTbl

P1

[IpakTuyeckue
3a7laHusl K
KOHTpPOJIBHOH paboTe
Nel:

OIIK-1-31;0I1K-1-
Vi

1.ITnotHOCTH AM3enbHOro Ma3yta [ 1= 878 kr/m3. Onpenenurs ero
YIENbHBIA BEC.

2.Mennsrit map d = 100 MM Becut B Bo3nyxe 45,7 H, a ipu
norpy>keHuu >kuakoctsb 40,6 H. OnpenenuTs mIOTHOCTh JKUAKOCTH.

3. Pacxoz uaealIbHOM MKUAKOCTH OTHOCUTENLHOM IIoTHOCTH O = 0,860
B pacmmpsiroriemMcs Tpyoomnposoze ¢ auamerpamu d1 =480 mm n d2 =
945 mm pasen Q = 0,18 m3/c (puc. 5.1). Pa3auiia B mo3unusx neHTpa
ceueHnii paBHa 2 M. [Tokazanue maHomeTpa B cedeHud 1-1 pasHo pl =3
%105 H/M2. Onpenenutb CKOPOCTh KHUIKOCTH B ceueHusIX 1-1 u 2-2;
JlaBJjeHue p2.

4. Tpy6onposox auamerpom d = 500 mm u gmuHo# L = 1000 M
HanonHeH Bogoi nipu nasiennun 400 klla, u Temneparype Boasl 5 0C.
Onpenenuts, nperedperas aedopMarusMu 1 pacIuPEHUEM CTEHOK
TpyO, JaBleHne B TpyOOIPOBOIe MPH HArpeBaHUH BOJIBI B HEM [0 15
0C, ecnu koadpdunmeHT odbemuoro cxkatus [Jw = 5,18x10-10 ITa-1, a
K03 pUIMEeHT TeMmepaTypHoro pacimpenus [1t = 150x 10-6 0C-1.

5. BsizkocTh HedTH, OTpe/ieieHHast TT0 BUCKO3UMETPY JHTIIEpa,
coctasnsger 8,5 OE. Onpenenuts TUHAMHYIECKYIO BSI3KOCTh HE(DTH, €CIIU
ee IoTHOCTh [ = 850 kr/m3.

P2

[IpakTuueckue
3amaHus K
KOHTPOJIBHOH paboTe
Ne2

OIIK-1-31

1. OmpenenuTh KO3(GHUIMESHT TMHAMAYECKON U KHHEMaTHYECKON
BSI3KOCTH BOJBI, ecr mapuk d = 2 MM u3 360oHUTa ¢ [ = 1,2% 103
KI/M3 TajjaeT B BOZAE C MOCTOSTHHON cKopocThio u = 0,33 m/c.
IInoraocts Bogs! [ = 103 kr/m3.

2. Onpenenuth uncio PeliHonbca U pEXKUM IBIXKEHHSI BOJIBI B
BOJIOIPOBOAHOM Tpyde nuamerpom d = 300 MM ipu pacxone Q = 0,136
M3/c u Temnepatype Boas! 10 oC.

3.IIpu ruapaBIUYECKOM UCIBITAHUN CUCTEMbI OO BETMHEHHOTO
BHYTPEHHETO IIPOTHBOIOKAPHOTO BOAOCHAOKEHHS JTOITyCKAeTCs
najzienue aasiaeHus B redenue 10 muH. Ha [Ip =4,97x104 Ila.
Onpeaenuts A0MyCTUMYIO YTeuKy [JW MpH UCTIBITAHUU CUCTEMBbI
BMecTuMocThI0 W = 80 M3. KoadduumeHt oobeMHOr0 cxatus fw=
5x10-10 ITa-1.

4.0mpenenuts abCOMOTHOE U U30BITOYHOE THAPOCTATHYECKOE
naBieHne B Touke A (puc.2.8), pacmoiaokeHHO!H B BOJIe Ha TITyOHnHe
hA=2,5, 1 mpe30MeTPHUECKYIO BEICOTY JJISI TOUKH A, €CITH a0COIIOTHOE
TUIPOCTATUYECKOE AaBleHue Ha nosepxHocTH pO= 147,2 kIla.

5. OnpenenuTh MAHOMETPHUECKOE JIaBIEHHE B TPyOOnpoBoe A ,eciu
BBICOTA CTOJIOA PTYTH IO Tbe3oMeTpy h2= 25 cm. Llentp TpyObonpoBoaa
pacronoxer Ha hl= 40 cM HIXe JIMHAHU pa3jiena MexIy BOJIOH U
PTYTBIO.

P3

Ycnosus copauun
JIOMAIITHETO 3a7aHus

OIIK-1-31

JlomaiHee 3aganue — 5To0 0COOBIH BUJ CaMOCTOSATENEHON paboThI
CTYZACHTOB, TIPEIIOJIArafoIHi IeTATEHYIO IPOPA0OTKY OJHOH U3 TeM
paboueii mporpamMmser Y /. @opma 0TIYETHOCTH TIOMAIITHETO 33aJaHUS —
nevaTHas U 91eKTpoHHas. OnpeneneHne BapuanTa 3aiaHusl, MOPSIIOK
BBITIOJIHEHUS 33JJaHUH, a TaKKe KOHTPOJIb 32 BBIIOTHEHHEM JaHHOTO
BHUJIa pabOTHI OCYIIECTBIIET IPETIOaBaATENb, BEAYIINHA IPAKTHICSCKHUE
3aHATHS. CPOKH BBIITOJTHEHUS IOMAIITHETO 33 JaHUs/ KOHTPOIBHOM
paboThI COOTBETCTBYIOT TpaduKy y4eOHOro mpolecca U yTBEpKIAIOTCS
3aBeyronIuM Kadeapoii.

OdopmiieHHOE TOMaITHEe 3a/1aHie/KOHTPOJIbHAS pad0Ta CUATACTCS
3aYTEHHBIMH, €CII MPOBEPEHO MPEToIaBaTeeM, BEAYIIUM 3aHATHS, U
MMEET COOTBETCTBYIOIIYIO 3aMUCh O TIPABUIBHOM €0 BBIIIOITHCHUH.




P4

Teopernueckue
BOIPOCHI AT
CaMOIIOATOTOBKH K
3a4yery

OIIK-1-31;0I1K-1-
V1;0IIK-1-B1

1. Yto Takoe TUHUS TOKA M TPAEKTOPHsI YacTUIlb! kuakocTu? Koraa onn
coBmnaaoT? Uto Takoe sneMeHTapHasi cTpyiika, KaKMMHU CBOMCTBaMH
OHa 00J1afaeT IpH YCTAaHOBHUBIIIEMCS IBIKCHUH KHUIKOCTH?

2.Yt0 Ha3BIBAETCS MOTOKOM >KUAKOCTH U SKUBBIM CEUCHHEM ITOTOKA?
Kaxumu rupaBnr4ecKuMu 2JIeMEHTaMU XapaKTepUu3yeTcs )KUBOe
ceueHue noToka?

3.Ut0 Ha3bIBa€TCA PACXO0OM KHUAKOCTH M raza U CpeHEeNH CKOPOCThIO
noroka?

4.YeM oTir4aeTcs IBH)KEHUE YCTAaHOBHUBILIEECS OT HEYCTAaHOBUBILETOCS,
paBHOMEPHOE OT HEPABHOMEPHOTO, HATIOPHOE OT Oe3HAIOpHOT0?
[IpuBequTe MpakTHUECKHE IPUMEPEI.

5.KaxoBo aHanuTHYECKOE BBIpaKEHNE, TEOMETPUUECKUN U
SHEPreTUUECKUM CMBICH ypaBHEHUs bepHynu i a1eMeHTapHON
CTPYHKH HjeanbHON U peabHOH KUAKOCTH?

6.B uem ornuune ypasHeHus bepHymn 11 moToka peaabHON
JKUKOCTH OT ypaBHEHUs! bepHyIumu 1 aneMenTapHou cTpyitku? Uro
Takoe KO3 (HUINCHT KHHETHIECKOH SHEPTHH, OT Yero OH 3aBHUCHT H 4TO
YUUTBIBAET?

7.Ha uem ocHOBaH NPUHIIMIT AEHCTBUS POTOPHBIX HACOCOB?

8.UTo Ha3bIBaeTCS AABICHUEM B TOUKE, KAKUMH JIBYMS CBOMCTBaMH OHO
obmamaer?

9.Kaxkoit Bug uMeeT OCHOBHOE ypaBHEHHE runpocratuku? Kakos ero
SHEPreTUUECKUH U reOMeTpUYecKuil cMbIca?

10.Yro Ha3bIBaeTCs MOIHBIM (a0COTIOTHEIM) M H30BITOUHBIM
naBlieHHuEM?

11.Kakue Bbl 3HaeTe eAMHUIIBI U3MEPEHUS JaBlIeHHUs?

12.Kakune npuOops! Ha3bIBAaIOT MAHOMETPAMH U BaKyyMMETpPaMH, 4TO
oHH n3MepsroT? Kakum npubopoM U3MepsIOT pa3HOCTh JaBICHIH U
JIBYX Pa3IMYHBIX TOYKaX?

13.Kak popmynupyercs 3akon [Tackansa? Kakoe mpuMeHeHHEe HAXOIUT
3TOT 3aKOH B TEXHUKE?

14.Kak onpezensiercs: cuila THAPOCTATHYECKOTO JaBJIECHUS )KUJIKOCTH Ha
IocKyto ¢purypy? Uro Takoe LEHTp AaBI€HUS U KaK HaXOJUTCA
TITyOMHA €ro NOrpyKeHus?

15.491o Ha3pIBaeTcst HaropoM Hacoca? Kakue cymecTByIOT CriocoOb
ompenenenus Hanopa? Korza xaxoif cmoco6 npumensercs?

16.Kakue cymecTBYOT 30HbI THAPABIMYECKOr0 conpotusieHus? Ot
Yero 3aBUCHT KO3 UIMEHT THAPABINIECKOTO TPEHHS B KaXKI0H 13
9TUX 30H?

17 ITpuBenuTe IpUMeEpPbl MECTHBIX THAPABINYECKUX COIIPOTUBIIEHUH.
18.KakoBa ¢opmyia [uis onpeeseHusl MECTHBIX ITOTeph HaIopa Ipu
TypOyJICHTHOM pEXUME TeUCHHS?

19.To xaxoii popmyiie ompenensercss KO3QGUINEHT MECTHOTO
COIIPOTHBJICHHUS IIPU BHE3AITHOM pacIIMpPEeHUH OTOKa?

20.B yem 3axirodaercst THAPABINYECKHUIA pacueT OTBEPCTUI?

21.Y10 Takoe Majoe OTBEPCTHE U TOHKAsl CTCHKA?

22 Kaxkue k0d(p(pUIHMeHTH XapakTepu3yIOT UCTEUEHUE KUIKOCTH U Ta3a
yepe3 Majible OTBEPCTUS B TOHKOH cTeHke? KakoBbl UX YHCICHHBIE
3HaveHns1? Kakne aHaIMTHYECKHE 3aBUCHMOCTH CYIIECTBYIOT MEXIY
ostumu kKo dunpentamu? OObsICHUTE PU3MYECKHIA CMBICI 3TUX

K03 UITUEHTOB.

23.Yro Takoe cxxatoe ceueHue crpyu? ['e 3To ceueHue pactoaoxKeHo?
Kak ¢m3uuecku MOXHO OOBSCHUTH CXKAaTHE CTPYH, BRITEKAIOIICH 13
oTBepCTHUs?

24 Kaxkoe c)xaTye Ha3bIBAa€TCs MOJIHBIM U HENOJIHBIM, COBEPILIEHHBIM U
HecoBepIIeHHBIM? Kak BIHsIeT THII CKaTHS CTPYH Ha BEMYUHY Pacxona
JKUJKOCTH, BBITEKAIONIEeH UB OTBEPCTH?

25.BeiBeute (POPMYJIIBI CKOPOCTH M PACXOa JJIsl MAJIOrO OTBEPCTHUS B
TOHKOW CTEHKE IPH NOCTOSTHHOM Harrope JJIs Ciry4as He3aTOIUICHHOM
CTpYH.

26.Y1o0 Takoe Hacagku? Kakue THIIBI HACAIKOB CYILIECTBYIOT U TJ€ OHU
MPUMEHSIOTCS?

27.JlaBreHue MoToKa Ha Iperpamuy.

28.ConpoTHBIEHHE Tl B XKHUIKOCTH.

29.ConpoTHBIIEHUE TPEHHSI IPH OOTCKAHUH TeJa.

30.I1onstue xxuakoctu. Cuina, 1eicTByOIAs Ha )KUIKOCTb.
duznyeckue CBOMCTBA KUAKOCTH.

31. Ilonsarue raza. Cuna, neiicTBytomas Ha ra3. @u3nyeckue cBoiicTa




rasa.

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

Ilo naHHOM NUCHMIIIIMHE 3K3aMEH He MPeayCMOTPEH.
OO6pa3zerr 3ajanuii IJ1s1 3a49€Ta, MPOBOIUMOTO TUCTAHIIHOHHO

Enununeit namMepeHus miomaay >KMBOro CEYeHus ABIAETCH. ..
1) m2;+

2) Ia;

3) M3;

4) m4.

Pacuer TpybOonpoBo/a ¢ mMocIe0BaTeIbHBIM COSANHEHUEM, TapaUICIbHBIM, Pa3BETBICHHBIM, C HEIPEPBIBHON pa3fadeil KUIKOCTH
uny rasa. [Ipu napannenbsHOM COeJUHEHUH 4 yJacTKOB PacXof OMpeeNnseTcs ...

1) cucTeMo u3 3 ypaBHEHUN;
2) OJIHUM ypaBHEHUEM;

3) CHUCTEMOHU U3 5 ypaBHEHHIA;
4) cucteMo u3 4 ypaBHEHUH.+

Ecnm xoaddurpent ruapapamdeckoro TpeHus cocranisier 0,08, a pexkuM JBIKEHHS JJaMHHAPHEIH, To uncio PeifHonbaca s
MOTOKA XUJIKOCTH PaBHO. ..

1) 400;+

2) 800;

3) 1600;

4) 6400.

TypOuHHOE ypaBHEHHE BIIEPBBIC MOIyUYSHO YICHBIM
1) KO.Beiic6axom;

2) O. lonenu;

3) JI. Ditnepom;+

4) A. bazeHom.

Pacxon Bobl B TpyOe KPyIIIOro CEUEHHS C THAPABIMYECKUM PaanycoM, paBabiM 0,4 M, U cpea-Hell cKopocThio 1 M/¢, cocTaBisieT
m3/c.

1)0,2;

2)2;+

3)0,25

4)0,5.

Ecmm mnmuaa tpyOsr 200 M, cpenHsis ckopocTs 1,2 M/c, muamerp TpyOs 0,125 M, a ko3 HUIIeHT THAPABINIECKOTO TPESHUS
cocrasisieT 0,025, To noTepu Mo JUIMHE I IOTOKA KUIKOCTH PaBHBI

1) 1,47;

2)29.4;

3)2,94;+

4) 14,7.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpu omeHke KOHTPOIBHON pabOTHI HCHONB3yeTCsl OMHAPHAS CHCTEMa, KOTOpast IPeayCMaTpUBAET CIEAYIOLINE Pe3yIbTaThl U
KPUTEPHH OLEHUBAHUS:

«3a4uTeHoy - KoHTponbHast paboTa COOTBETCTBYET BCEM IPEIbSBISIEMBIM TPEOOBaHUIM, TIPABIIIEHO BBITTOJIHEH PacdeT BCEX
napaMeTpoB.

«He 3a4TeHo» - KoHTponbHas paboTa He COOTBETCTBYET OONBIINHCTBY NPEIbABIAEMbIX KPUTEPUEB, PACUETHI IaPaMETPOB
MPOBE/IEHBI C OIIHOKAMH.

IIpu npoBenexnn 3auera B yCTHOI (hOpME KPUTEPUSMH OLICHKH SBIISIOTCS:

«OtnuaHOY - OTBETHI HA BCE BOIPOCH OMIIETa U3JI0KEHBI ITOJIHO (B paMKaX MPOrpaMMbl Kypca WU JIEKIIMOHHOTO Kypca) U TOYHO.
OOyyatomuiics 10-Ka3ai ClIOCOOHOCTh CAMOCTOSATEIBHO MBICIHTB, SICHO U IOCIIE0BATENBHO U3JIaraTh COAEpKaHNUe OTBETA, yMEHHUE
000011aTh MaTepHal, JeJaTh BEIBOBI, PEIIaTh IPAKTHUCCKHE 3aTa4H.

«Xopooy - Bormpock! B 11eJIOM pacKphITHL, HO U3JI0)KE€HbI HEJOCTATOYHO MONIHO (He MeHee, 4yeM Ha 80 — 90 %), mubo B oTBeTe
COZIEPKATCSI HETOYHOCTH (B 3HAUEHHAX TEIUIOTEXHUMYECKUX TOKa3aTeNel, Ha3BaHUU TEPMHHA ITPU MOHUMAHHUHU €T0 CyTH H T.[.).

«Y mOBIETBOPUTETEHOY - VI370’KeHNe KaXkJ0Tro Bompoca He MeHee, yeM Ha 60 %, rpyOble ommOKH B KJIacCH(UKAIMAX, TPAKTOBKE
OCHOBHBIX ITOHSATHH, 3HAUCHUSAX TEIUIOTEXHUIECKUX IOKa3aTenel u T.1. He3HaHue 01HOTO U3 BOIPOCOB MOXKET OBITH
KOMIIEHCHPOBAHO TOJIHBIM U3JI0’KEHUEM OTBETa Ha Apyroii Bonpoc. HemocnenoBaTensHoe N3N0KEHUE MaTepuala, HEyMEHUE JenaTh
BBIBOJIBI.

«HeynosnerBopuTensHO» - OTBETH Ha BOIPOCH! OTCYTCTBYIOT HITH PACKPHITHI MeHee, ueM Ha 60 %, moaMeHa ofxHOoro BoIpoca
JIpyTuM, Hainuuue mmnapraiky. HesHaHue OCHOBHBIX MOHATHN U MOJI0KEHUH TEMBI.

HpI/I IIOBCJICHUHN 3a4€Ta B (I)OpMC KOMIIBIOTCPHOT'O TCCTUPOBAHUS KPUTCPUAMU OLICHKU ABJIAIOTCA:

«OTIaHO» 27-30
«Xoporio» 24-26

«Y 1OBJIETBOPUTENBHO» 19-23
«HeynosnersopurensHoO» Menee 18

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3armaBue Bubnuoreka W3natenscTBO, TOA, 371. aApec
JI1.1 | Kynunos B.A., I'uppasnuka: YueGHOe ocobue M.: Beicuras mkona, 2007,
Kaprammos 3.M.
JI1.2 | A J.T'uprunos Mexanuka XUJIKOCTH U Ta3a M.: Uudpa-M, 2015,
(ruapaBnuka): Y4eOHUK
JI1.3 |T'yceB AA. MexaHuKa )KHJIKOCTU U rasa: IOpaiir, 2019,
y4eOHUK
6.1.2. JlonoiHUTEILHAS JIMTEepaTypa
ABTODBI, COCTaBUTENTN 3ariaBue Bubmmorexa M3parenscTBo, rox, 311. ajxpec
JI2.1 |B.H. Merpesenu COopHHK 33724 TI0 KypCy , 2008,
THIPABIUKH C PCLICHUSIMU:
[IpakTukym
6.1.3. Meroauueckue pa3padoTku
ABTODBI, COCTaBUTENTN 3arnaBue Bubmmorexa M3parenscTBo, rox, 311. axpec
JI3.1 |IIpuGsrTKOB M. A. MexaHuKka KUJIKOCTH U Ta3a: M.: MUCuC, 2002,
Y4eOHO-MeToanIeCcKoe http://elibrary.misis.ru/action.php?
nocobue kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=1603
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
91 LMS Canvas https://Ims.misis.ru/enroll/Y CXXDH
3 ®enepanpHbIi mopran «Poccutickoe http://edu.ru
oOpa3oBaHUe» [ DIEKTPOHHBIN pecypc]
33 | OTkpeITOE 0Opa3oBaHue [DIEKTPOHHBIN pecypc| http://openedu.ru
4 Poccwuiickas rocynapcTBeHHas OnbInoTeKa http://www.rsl.ru
[DnexTpoHHbIH pecypc]
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
I1.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.2 | Bbpaysep Google Chrome

I1.3

Microsoft Teams




I1.4 |Bpaysep Yandex

6.4. IlepeueHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenne OcuHarenne

212 VYuebnass  aymutopus  Jua  3aHaATHiE | Kommekt yueOHoi MeOenun Ha 44 MecT uis 00ydaromuxcs,
JIEKIIMOHHOTO THIIA, MpakTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEP M IIPENoAaBaTels C
3aHATHI BBIXOIOM B HHTEpHET, IIPOEKTOpP, KpaH HACTEHHBIN, TOCKa

ayJUTOpHAs MeJoBas, BeO Kamepa, KOJIOHKH,
nuneHsnoHHele  mporpammbl - MS  Office, MS  Teams,
arTusupyc Dr.Web.

212 VuebHas  ayamropus i 3aHATHH | Kommekt yueOHOM MebGenmn Ha 44 MecT i oOydarommxcs,
JIEKIIMOHHOTO THIIA, MpakTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEP AT IIPENoAaBaTeNs C
3aHATHI BBIXOIOM B HHTEpHET, MIPOEKTOpP, KpaH HACTEHHBIH, JOCKa

ayJUTOpHAs MeJoBas, BeO Kamepa, KOJIOHKH,

anTusupyc Dr.Web.

muneH3nonHele  mporpammbl MS  Office, MS  Teams,

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

OcBoeHHEe TUCIUILIIHBI IPEAIoIaraeT Kak IpoBeAeHNEe TPAIUIIHOHHBIX Ay IUTOPHBIX 3aHATUIH, Tak U pabOTy B IEKTPOHHOU
nHpopMaImoHHo-o0pa3oBaTenbHoi cpene HUTY « MUCHUCy (DUOC), yacThio KOTOPO# HEMOCPENCTBCHHO NPEAHA3HAYCHHOMN IS
OCYIIECTBIICHNS 00pa30BaTEIFHOTO Ipoliecca SBIsIeTcs DIeKTPOHHBINH 00pa3oBaTenbHEINA pecypc LMS Moodle.

PexomeHaluy 1o yCrenHoMy OCBOCHHIO Kypca B TPaJMIIMOHHOI (hopMme.

JI71st yCIIeHOro yCBOCHHS TEOPETHYECKOr0 MaTeprala HeOOX0MMMO PETYIIIPHO NOCEIIATh JIEKIUH, TIEPESUNTHIBATh JTEKIIMOHHBIH
MaTepual, 3HaYNTeNbHOe BHIMAHHE YISNIATh CAMOCTOSTEIBHOMY H3YYE€HHIO TUCIIATUIIHEL

VYcrenHoMy 0CBOSHHIO Kypca TakKe IOMOXKET BEJICHHE TEPMHUHOJIOTMYECKOT0 CIIOBAPS, YTO TI03BOJIMT ObICTpEe yCBauBaTh
TEOPETHUYECKUI MaTepHal, IPaMOTHO CTPOUTH CBOIO peUb IIPH YCTHBIX M MMCEMEHHBIX OTBETAX.

ITporpamMmMa qUCITUIIIMHBI BKIFOUAET IPAKTHIECKHE 3aHATHS, BBITOJHEHIE KOHTPOJIEHOH PabOTEHL.

Kontponsras paboTa oTIn9aeTcs 3HAYUTSIBHBIMHU 3aTPaTaMU BPEMEHU U TpeOyeT OT CTy/ICHTa 3HAHMI JISKIMOHHOTO MaTepHana 1
GonbLIOro BHUMaHUA. B CBSI3U ¢ 9THM, IIPH IIIAaHUPOBAHUH CBOEH CaMOCTOATENBHOM pabOThI BaM CIIEAyeT YUUTHIBATh, YTO HPOITYCK
JIEKIIMOHHBIX 3aHATHH 1 HEBHUMATEIILHOE OTHOIICHHE K H3YUCHHIO MaTepuala CyIeCTBEHHO OCJIOXKHHT BBIIOIHEHHE KOHTPOIBHON
paboTEL.

OdopmiieHHast B COOTBETCTBUH CO CTaHJAPTAMHU KOHTPOJIbHAs paboTa caaercs Ha Kadeapy MeTanayprudecKiux TeXHONIOTHH ’
obopynoBanust. KonTponeHas pabora cunTaercst 3a4TEHHOMN, €N OHA IIPOBEPEHA MPENoJaBaTelieM, BeAYIIUM 3aHATHS, 1 IMEeT
COOTBETCTBYIOIIYIO 3aITUCh O TIPABHILHOM €€ BHITIOITHEHHUH.

YdacTre B IPaKTUYIECKHUX 3aHATHAX TPeOyeT OT CTYACHTOB BBICOKOH CTEIICHN CAaMOCTOSTEIFHOCTH U CIIOCOOCTBYeT Ooitee
rJIyOOKOMY OCBOCHHUIO TEOPETHUYECKHX ITOJIOKEHHH M UX PAKTHYECKOT0 CIOIb30BaHMs. [10 MHAMBHUyalbHBIM UCXOJHBIM JaHHbIM,
BBIIaBa€MBIM B HauaJle IPAKTHUECKUX 3aHATHH, HEOOXOIMMO IIPOBECTH CAMOCTOSATENBHBIC PACUETHI U C/IeNaTh BBIBOIBI 110
TIOTyYeHHBIM Pe3yJIbTaTaM: O XapaKTepe MOMyIeHHbBIX JaHHBIX U 00 HX COOTBETCTBHHU PEaNbHBIM ITPOU3BOJCTBEHHBIM BEIMIMHAM.
[MoaroroBka K 3a4eTy 110 AUCLHUIUIMHE 3aKII0YACTCS B U3YYEHUH TEOPETHYECKOr0 MaTepHala 1o KOHCIIEKTaM JIEKLMi, HICTOUHHKaM
OCHOBHOMH ¥ JIOTIOJHUTEIBHOM JINTEpaTyphl, BKIIOYas TEMbl CAMOCTOSATEINBEHOIO H3yYEHHSI.

PexoMeHnanuu o 0CBOSHHUIO AUCIUILTIHEI B TUCTAaHIMOHHON (opme.

LMS Moodle no3Bosnsier UCIOIb30BaTh CIICIUAIbHBIA KOHTEHT U 3JIEMEHTBI JJICKTPOHHOT0 00Y4eHUs U IMCTaHIIMOHHBIX
obpazoBarensHbIX TexHONOrnit. LMS Moodle ncrons3yercst mpenMymecTBeHHO ISl ACHHXPOHHOTO B3aNMOJIEHCTBHS MEXITY
yJacTHHKaMH 00pa30BaTEeIBHOTO MPOoIecca MOCPEACTBOM ceTn «HTepHeT».

Yrto06b! 3¢ PEeKTUBHO UCTIONB30BaTh BO3MOkHOCTH LMS Moodle, a COOTBETCTBEHHO U YCIIEIIHO OCBOUTH JUCIUILINHY, HYXKHO:

1) 3aperucTpupoBaThcs Ha Kypc. s 3TOro Hy»KHO MepeiiTu o CChIIKe, BbAaBaeMOIl COTPYTHUKAaMH JeKaHaTa Uiln
npernosaBateneM. JIOTHH U apoib COBIAAAeT ¢ JIOTHHOM U MapojeM ot jngHoro kabunera HUTY MUCHUC;

2)B pyOpuke «B Hauamo» 03HAaKOMHTECS C COAEePKaHUEM Kypca, BOIIPOCAMH ATl CAMOCTOSTEIBHON ITOATOTOBKH, YCIOBHUSMH
JIOITyCKa K aTTecTaluu, GopMoi MpOMEXyTOUHON aTTecTalnu (3a4eT/9K3aMeH), KpUTEPUSIMH OLIEHUBAHUS U Jp.;

3)B pyOpuke «Momynm», 3aX0/Isl B COOTBETCTBYIOIHE PAa3/Ieibl H3y4YaTh yueOHbIC MaTepHaIIbl, pa3MEILeHHbIC NIpenogasareneM. B
T.4. TTOJB30BATECS JINTEPATYPOil, PEKOMEHIOBAHHOM IperoaBaTeeM, Hepexo s 10 CChUTKaM;

4)B py6puke «bubIHOTEKa» BO3MOXKHO MOAOUPATH IS BBIITOTHEHUS MIMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAIITHHAE PAOOTEHI,
KypCOBbI€ PabOTBI/TIPOCKTHI) JIUTEPATYPY, pasmeniennyio B 9bC HUTY «MUCUC;

5)B pyOpuke «3amaHusD» HY)KHO O3HAKOMHTECS C COJepKaHUEM 3a/IaHMs K MMCBMEHHOH paboTe, CPOKaMHt cadH, KpUTCPHIMH
OLICHKU. B ycTaHOBIEHHBIE CPOKH BBIIIOTHUTH PabOTY(bI), HOATPY3UTH 3/€Ch JKE IS IPOBEPKH. ¥ JOOHO Ha3BIBATh (haiin paboThI
cleayromuM oopa3zoM (Ha3BaHue MpeaMeTa (CokpaieHHo), rpynmna, @O, nara aktyanuzaunu (Ipyu HOBTOPHOM Pa3MELIEHUH)).
Hanpumep, MKul' MBanoB M1.M1. BTMO-18 19.03.2020. Eciu paboTa conep»XUT pUCYHKH, POPMYJIIBI, TO C IEIBI0 COXPAHEHHUS
(hopMaTHpOBaHUS ee Hy KHO IOATrpyxaTh B pdf popmare.

Pabora, moarpysxaemast 11 IPOBEPKHU, JOJKHA!

- coiepKaThb BCE CTPYKTYPHBIE DJIEMEHTBI: TUTYIIbHBIN JIHCT, BBEICHUE, OCHOBHYIO 4acTb, 3aKJIIOUEHUE, CIIUCOK HCTOUYHHKOB,
TPHIIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeYEHUE YCTAHOBICHHOTO CpoKa (He Oosee AecsATH JHEl) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTApHIX K




3aJaHUIO PEleH3UI0. B Heil OH yka3bIBaeT KaK MOJIOXKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipu Hanu4uu B peneH3uu
3aMeuaHuil 1 peKoMeHalui, Hy’KHO BHECTH TONPABKU B paboTy, HOArPY3UTH €€ 3aHOBO JUIsl TIOBTOPHOM mpoBepkH. IIpu sTom
Ba)KHO CJIEANUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JTOJDKHO OBITH BBITIOHEHO 3a1anne. I1pi HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTesieM BO3MOXKHOCTh IIOATPY3UTH PA00OTY OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIICHHH CpoKoB. [To
OKOHYAaHUM CEMECTpa MOATPY3UTh PabOTy HE MOIyUHTCS;

6)B pyOpuke «TecTb» NPOHTH TECTOBBIC 3a/laHUsI, OCBOUB COOTBETCTBYIOIINI MaTepuall, pa3MEILEHHbIH B pyopuke «Momynn»;
7)B pyOpuke «OLEHKI» OTCIIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUN YUTATh OOBIBICHHS, pa3MellaeMble IPeNoAaBaTeNeM, 1aBaTh 00PaTHYIO CBA3b;

9)B pybpuke «O0Cyx’IeHH» CO3/1aBaTh OOCYKIACHUS U yUacTBOBATh B HUX (0OCY’KIAIOTCs 00LIME MOMEHTHI, BHI3BIBAIOLIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMIIHl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCITONb30BaHa ISl B3ANMHON TIPOBEPKH;

10)IposSBIATE PEryIApHYIO aKTUBHOCTH Ha Kypce. [IpenMyIiecTBEHHO It CHHXPOHHOTO B3aHMOJICHCTBUS MEXKAY YUYaCTHHKAMHU
o0pa3oBarenbHOro mpolecca nocpeacTsoM cetu «MaTepHeT» ucnonssyercs Microsoft Teams (MS Teams). UToObI TOTHOLIEHHO
UCIIOJIB30BATH €r0 BO3MOXKHOCTH HY)KHO YCTaHOBHTSH IpHiiokeHne MS Teams Ha nepcoHanbHbII KOMITBIOTED U TenedoH.
Crapocrtam Hy)HO co3aath rpynmy B MS Teams. Yuactue B rpyrine no3Bosiser:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPaKTUYCCKUX 3aHATHIX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelieM, 3a/1aBasi My BOIPOCHI HJIM OTBEYAasl Ha €ro BOIIPOCH B OOIIEM YaTe IPYIIIEI B padodee BpeMs ¢
9.00 no 17.00;

- OCYIIECTBIISITh COBMECTHYIO pa0oTy HaJ ToKyMeHTaMu (Bkianka «Paiinsl). [Tpyu npoBeaeHuu 3aHATHI B AUCTAHIMOHHOM
CHHXPOHHOM (hopmMaTte Hy»KHO Bceria padboTarh ¢ BKIFOUEHHON kKamepoi. MckitoueHne — eciii nperoaaBaTelb IOMpOCHT
OTKJFOYHUTH KaMephl 1 MUKPO(DOHHI B CBS3H ¢ OoNbIMME oMexamu. Ha aBaTapkax JOJDKHBI OBITh HCKITIOUHTENBHO JETIOBEIE (hOTO.




