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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
CTaHOYHOr0 000PYIOBAHUS, YMET OBl POU3BECTH HEOOXOAUMBIC PACUETHI THAPABIMYCCKUX U THEBMATHUSCKUX
TIPUBOJIOB.

1.2|B PEIYIbTATC U3YUCHUS JUCUHUIUIMHBI CTYACHT JOJDKCH 3HATh CBOMCTBA X(HZ[KOCTeﬁ, MMPUMCHSCMBIX B
TUAPOITHEBMOIIPUBOAE, 3AKOHBI THAPOra3oCTaTUKA U THAPOra3OAMHAMUKU, IIPUHITUTL I[eﬁCTBI/ISI FH,HpOIIBHFaTeHeﬁ " BCEX
BHJI0OB HACOCOB, OCHOBBI pvaéTa TUAPABIMYECKUX U I'a30BbIX cereil.

1.3 | 3amaum IUCLIMITIINHEL:

1.4 | -m3ydeHne 00X 3aKOHOB ABMKECHHS M PABHOBECHS KHIKHUX U Ta3000pa3HbIX CPET;

1.5 -U3YUCHUC OCHOBHBIX MOI[eJIeﬁ KHUIKUX U F213006p8.3HLIX cpea;

1.6 | -bopmMupoBaHue yMEHUS pemiaTh MPAKTUICCKUE 3aJa4d MEXAHUKH KAKOCTH U Ta3a OCHOBHBIMU MaTEMAaTHICCKUMHU
METOLaMU;

1.7 -(l)OpMI/IpOBaHI/Ie HaBBIKOB (bOpMyJ'II/IpOBKI/I PCAIbHBIX 3ada4, CBA3AHHBIX C PAaBHOBCCUCM WJIN ABUXCHUCM KUJIKOCTU U
ra3a B TCpMHUHAX NUCIHUTIINHBI;

1.8 -partnoOHaJIBLHOTO BI)I60pa MOJCIIN )KUAKOCTH HUJIM ra3sa, OHI/ICI)IBaIOIlIeﬁ OCHOBHBIC YCPTHI UCCIICAYEMOT'O ABJIICHUS,

1.9 | -BBIOOpa MeTOa PElICHNS TOCTABICHHON 3a/1a9H.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B
2.1 TpeboBanus k l]pe)IBa]Pl/lTeJIbHOﬁ NOAroTOBKeE 00y4aroLerocs:
2.1.1 | AHamuTHYecKas TeOMETPHUs H BEKTOpHas anredpa
2.1.2 | Xumus
2.2 JducuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npealIecTByoIIee:

221 MarepuanoBencHue

2.2.2 | Jderanu MaldH

2.2.3 |IloaroroBka K MpoLEIype 3aIlIXThI U 3alUTa BHITYCKHON KBadH(pUKaMOHHON paboThl

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMU

OIIK-1: CnocodeH pemiath 3aa4u nNpogeccuoHaIbHOI J1eATeTbHOCTH, IPUMEHssl 3HAHUA (PyHIaMeHTAIbHbIX HAYK,
MEeTOAbI MO/IEJUPOBAHNS, MATEMATHYECKOI0 AHAIN3A, eCTEeCTBEHHOHAYYHbIE U 001 eHHKEeHEPHbIe 3SHAHUS

3HaTb:

OIIK-1-31 ocHOBHBIE OOBEKTHI AUCKPETHOW MaTEMAaTHKH M METO/IBI X OIMCAHMS M NCCIICIOBAHUI; IPOOIEMBI allTOPUTMHYECKON
Pa3pelIrMOCTH 33134 U
3¢ PEKTUBHON BBIYUCIUMOCTH YHCEIL.

YMerb:

OIIK-1-Y1 pemaTh OCHOBHBIE 33/1a41 MATEMATUYECKOH JTOTUKH; OJHO3HAYHO 33/1aBaTh O0BEKTHI AUCKPETHON MaTEMaTHKH,
MPUBONTH UX K CTAHAAPTHEIM (pOpMaM, BEIITOTHATE SKBHBAJICHTHBIE TPE0OPa30BAHMS; ONPEACIATE CIIOKHOCTH alTOPUTMOB,
PUMEHEHHE IPSIMBIX U KOCBEHHBIX I0Ka3aTEeIbCTB TEOPEM, OIpe/IeTICHIE IPHHAIICKHOCTH (QYHKIUH K COOTBETCTBYIOIIIM
KJ1accam

Baagern:

OIIK-1-B1 Bnaners MeTogaMu MaTeMaTHUYECKON JIOTUKH ISl peLIeHus 3a/1a4 hopManu3aliy, aHalu3a U CUHTe3a JJOTHYeCKUX
CXeM, JUIS HaXOXKICHHsI MHBAPUAHTOB [IUKITHYCCKUX U YCIOBHBIX KOHCTPYKITUHA B HH(DOPMATHKE, IS BHITTIOJIHCHHS SKBUBAJICHTHBIX
npeoOpa3oBaHUi; METOJaMH TIPUMEHEHHS JIOTMIECKOT0 TOAX0/1a K PEIICHUIO CIIOXKHBIX 33724 ¢ IOMOIIBIO UX JICKOMITO3UIIHH.

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pasnenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Brinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. siemble
KOMIeTeHIUI pecypcsl padoTsI

Pa3gen 1. Beenenne.
IIpeamMer MeXaHUKH
JKMIKOCTH M ra3a u
KpaTKasi ucTopus eé
pa3BuTus. OCHOBBI
TUAPOCTATHKH




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 D13253 54
ruapocraTuky.JlaBnenue
YKUJIKOCTH Ha IJIOCKYIO
HAKJIOHHYIO CTEHKY. /JIek/

1.3 Pemrenwne 3amay s 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 J1.3

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.

/Jex/

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
bepnymnu u ero
MPUMEHEHHE. /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 2 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 2 0,5 OIIK-1-31 JIT.1JI1.2
MTOCTOSTHHOT'O CEYEHUSI. OIIK-1-Y1 J.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 2 0,5 OIIK-1-31 JIT.1 J11.2
MPOCTHIX TPYOOIIPOBOIOB OIIK-1-V1 JI1.3
Mp/ OIIK-1-B1

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

OIIK-1-B1

5.4 [ToaroroBka K KOHTPOJILHOM 2 10 OIIK-1-31 JIT.1JI1.2
paborte Ne3. BeimonHenue OIIK-1-Y1 J1.3
pas3zena JOMaIIHero 3aJaHus OIIK-1-B1
/Cp/

5.5 3auer no 2 10 OIIK-1-31 JIT.1 JI1.2
nucnuiinHe ' MexaHuka OIIK-1-V1 JI1.3
>KuaKocTH U raza" /Cp/ OIIK-1-B1
Pasgen 6. ITogroroBka k
KOHTPOJbHBIM
MepOnpUsSITHM U
BBINOJIHSIEMBIM padoTam

6.1 O06beM yacoB 2 0
CaMOCTOATEIHHON paboTHI HA
noarotoBky k KM /Cp/

6.2 O0BeM gacos 2 0
CaMOCTOSITENIbHOI paboThI Ha
moarotoBky k BP /Cp/

5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponbsaoe Tposepsempie
KM P WHIUKATOPBI Bonpock! 11 HOATOTOBKH

KOMITETCHIUI




KM1

Teopernueckue
BOIIPOCHI K
KOHTPOJIbHOH
pabote Nel

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

1. Yto Takoe TUHUS TOKA M TPAEKTOPHs YacTUIbI skuaKocTu? Korna
OHH coBnajaroT? UTo Takoe 3JeMeHTapHast CTpyiKa, KaKUMHU
CBOWCTBaMHU OHa 00JaaeT MPH YCTAHOBUBIIEMCS JIBUKCHUH
JKUAKOCTH?

2.Yrto Ha3bIBaeTCs MOTOKOM JKUAKOCTH U KUBBIM CEUEHUEM MOTOKA?
KakuMu rusipaBiudecKuMu 3JIEMEHTAMU XapaKTEPU3yETCsl )KUBOE
ceueHue oToKa?

3.Yro Ha3bIBaeTCs PACXOAOM KHUIKOCTU U ra3a U CpeHeil CKOPOCTHIO
noroka?

4.YeM oTiim9aeTcs TBIKECHHUE, YCTAHOBHUBIIEECS OT
HEYCTaHOBHBIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HAITOPHOE OT
6e3nanopHoro? [TpuBennTe nmpakTUyeckue NPUMEpHI.

5.KakoBo aHaNUTHYECKOE BBIPAXKEHUE, TEOMETPUUECKUHN U
SHEPTreTHUYECKHUI CMBICI YpaBHEHHS bepHyIIH 1S 27IeMEHTapHOMI
CTPYHKH UCaNbHON U peabHOM KUAKOCTH?

6.B yem ortnnume ypaBHeHust bepHyiu 11 TOTOKa peajibHON
XKUJIKOCTU OT ypaBHEHUs bepHyiun nis anemeHTapHoi cTpyiku? Yto
Takoe KO3()HUIIMEHT KHHETUIECKON SHEPTHH, OT Yero OH 3aBUCHT U YTO
Y4UTHIBACT?

7.Ha uem ocHOBaH NPUHLMII AEHCTBUS POTOPHBIX HACOCOB?

8.UTo Ha3bIBaeTCS AABJICHUEM B TOUKE, KAKUMH JIBYMSI CBOMCTBAMH OHO
obmagaer?

9.Kakoii BuJ ©IMeeT OCHOBHOE ypaBHEHHUE ruapoctatuku? Kakos ero
SHEPreTUYECKUI B TEOMETPUUYECKUI CMBICHT?

10.Yt0 Ha3bIBaeTCS MOJHBIM (20COMOTHBIM) U H30BITOYHBIM
nasiieHueM?

KM2

Teoperuueckue
BOIIPOCHI K
KOHTPOJIBHOM
pabote Ne2

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

1.Kakue Bbl 3HaeTe eMHUIBI U3MEPEHUS JaBJICHUS?

2.Kaxkue npuOOphI Ha3BIBAIOT MAHOMETPAMH U BaKyyMMETpPaMH, 9TO
oHH n3MepsroT? Kakum npubopoM H3MepsIoT pa3HOCTh JaBICHIH U
JIBYX Pa3IMYHbIX TOUYKaX?

3.Kak dpopmynupyercs 3akoH [Tackans? Kakoe npuMeHeHe HAXOIUT
9TOT 3aKOH B TEXHHUKE?

4.Kak onpenensercs Cuila THAPOCTATUYECKOTO JAaBICHHUS JKUIKOCTH Ha
wiockyto ¢purypy? Uro Takoe LEHTp AaBIEHUS U KaK HAXOJUTCA
TITyOMHA €ro NOTpyKeHUs?

5.Yrto Ha3BIBaeTCs HarmopoM Hacoca? Kakme CymecTByOT crioco0b!
omnpenenenus Harnopa? Korna kakoii cioco6 npumeHsiercs?

6.Kakue cymiecTByOT 30HbI THIPABINYECKOTO CONPOTUBIeHus? OT
4ero 3aBUCHT KO3 QUIMEHT THAPABINIECKOTO TPEHHS B KaXKI0H 13
9THX 30H?

7.IlpuBeanTe nprUMepbl MECTHBIX THAPABINYECKUX COMPOTHBICHUH.
8.KaxoBa (opMymna 1u1st orpeseneHnss MeCTHBIX IOTEePh HAarmopa Ipu
TypOyJICHTHOM pEXUME TeUCHHS?

9.I1o kakoii popmyse ompenensercs K03GGUIUEHT MECTHOTO
COIIPOTHBJICHHUS IIPU BHE3AITHOM PacIIMPEeHUH OTOKa?




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 ceueHun 1-1 paBHo pl =
3 x105 H/M2. OnpenenuTh CKOPOCTh KUIKOCTH B ceueHusx 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 Muametpa 150 mm (Moxyne pacxona K=160,62 n/c),
JUTHHA TPYOBI cocTaBiseT 90 M, repenan ypoBHeii B 0akax paBeH § 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 MOXHO CYMTATH KOPOTKUM...? 11.VKakuTe Ha
pHUCYHKE MeXJy ceueHUs MU 1-1 u 3—3 mI0CKOCTh CpaBHEHUS. ... 7
12. 1151 reoMeTpHUECKU TOJOOHBIX CHCTEM 00A3aTEeIIbHBIM SIBISIETCS
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
PeiiHonbaCa 171 OTOKA AKUIKOCTH paBHoO...? 26.IIpu pacuere
JUTHHHBIX TPyOOIPOBOOB ITPEeHEOPEraroTCKOPOCTHBIM HAIlOpOM 1
JUaMETPOM TPYOIOTEPSIMH IO JUIMHE U CKOPOCTHBIM
HaroOpOMMECTHBIMH HOTEPSIMU U TMTOTEPAMH MO JUIMHEMECTHBIMU
MOTEPSIMU M CKOPOCTHBIM Hartopom? 27.Ecin 1Ba OTKPHITHIX Oaka
COETMHEHHI IIPOCTHIM UTHHHBIM TPYOOIIPOBOIOM ITOCTOSHHOTO
nuametpa 150 mm (Mogyns pacxona K=160,62 n/c), nnuna TpyOs
cocrasisier 100 M, nmepenay ypoBHel B 6akax paBeH 6 M, TO pacxoj
BOJIBI B TPYOOIIPOBOJIE paBEH n/c? 28.Ecnu umHa TpyOb1 200 M,
cpenHsst ckopocTs 1,2 M/c, muamerp TpyOs! 0,125 M, a ko3 dunueHT
ruapaBInueckoro Tpenus cocrasnget 0,025, To morepu 1o AIMHE LIS
MOTOKA XUJIKOCTH paBHEI? 29./[Be rHapaBINYeCKAe CHCTEMEI OyIyT
TEOMETPHYECKHU MTOJOOHBIMH €CIIH BBIIOJIHACTCS] COOTHOIICHNE

, rie 1 — nuHelHbIi pa3mep, V — cKopocTs, t — Bpems, F —




| cuna? 30.KoadduineHT kuHEMaTHIeCKOl BA3KOCTH U3MEPSIETCS 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
KOHTPOJIBHOH
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 paBHo pl =
3 x105 H/M2. OnpeneuTh CKOPOCTh KUIKOCTH B ceueHusx 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
3aJaHuA K
KOHTPOJIBHOU
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

HUMECT COOTBCTCTBYIOLIYIO 3aIIUCh O IMTPABUJIBHOM €TI0 BBIITOJTHEHUH.




P4

Teopernueckue
BOIPOCHI AT
CaMOIIOATOTOBKH K
3a4yery

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

1. Yto Takoe TUHUS TOKA M TPAEKTOPHs YacTUIbI skuaKocTu? Korna
OHH coBnajaroT? UTo Takoe 3JeMeHTapHast CTpyiKa, KaKUMHU
CBOWCTBaMHU OHa 00JaaeT MPH YCTAHOBUBIIEMCS JIBUKCHUH
JKUAKOCTH?

2.Yrto Ha3bIBaeTCs MOTOKOM JKUAKOCTH U KUBBIM CEUEHUEM MOTOKA?
KakuMu rusipaBiudecKuMu 3JIEMEHTAMU XapaKTEPU3yETCsl )KUBOE
ceueHue oToKa?

3.Yro Ha3bIBaeTCs PACXOAOM KHUIKOCTU U ra3a U CpeHeil CKOPOCTHIO
noroka?

4.YeM oTiiM4aeTcs TBU)KEHUE YCTAHOBUBIIEECS OT
HEYCTaHOBHBIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HAITOPHOE OT
6e3nanopHoro? [TpuBennTe nmpakTUyeckue NPUMEpHI.

5.KakoBo aHaNUTHYECKOE BBIPAXKEHUE, TEOMETPUUECKUHN U
SHEPTreTHUYECKHUI CMBICI YpaBHEHHS bepHyIIH 1S 27IeMEHTapHOMI
CTPYHKH UCaNbHON U peabHOM KUAKOCTH?

6.B yem ortnnume ypaBHeHust bepHyiu 11 TOTOKa peajibHON
XKUJIKOCTU OT ypaBHEHUs bepHyiun nis anemeHTapHoi cTpyiku? Yto
Takoe KO3()HUIIMEHT KHHETUIECKON SHEPTHH, OT Yero OH 3aBUCHT U YTO
Y4UTHIBACT?

7.Ha uem ocHOBaH NPUHLMII AEHCTBUS POTOPHBIX HACOCOB?

8.UTo Ha3bIBaeTCS AABJICHUEM B TOUKE, KAKUMH JIBYMSI CBOMCTBAMH OHO
obmagaer?

9.Kakoii BuJ ©IMeeT OCHOBHOE ypaBHEHHUE ruapoctatuku? Kakos ero
SHEPreTUYECKUI B TEOMETPUUYECKUI CMBICHT?

10.Yt0 Ha3bIBaeTCS MOJHBIM (20COMOTHBIM) U H30BITOYHBIM
nasiieHueM?

11.Kakue Bol 3HaeTe eqHUILIBI ©3MEPEHUS 1aBIICHUS?

12.Kakne nmpnOops! Ha3BIBAalOT MAHOMETPAMH 1 BaKyyMMETpPaMH, 9TO
oHH n3Mepsror? Kakum npubopoM 3MepsIoT pa3HOCTh JaBICHHH U
JIBYX pa3IMYHbIX TOUYKaX?

13.Kak popmynupyercs 3akon [Tackans? Kakoe npuMeHeHe HAXOIUT
9TOT 3aKOH B TEXHUKE?

14.Kax onpeaensercs cuiia THAPOCTaTUUECKOTO TaBJICHHS KHUIKOCTH Ha
IUTOCKy10 Gurypy? UTo Takoe LHeHTp AaBICHHUS M KaK HAXOIUTCS
TITyOMHA €ro NOTPY>KeHUs?

15.Y1o Ha3pIBaeTcs HanopoM Hacoca? Kakue cymecTByIoT criocoObl
onpenenenus Hanopa? Koraa kakoi criocod nmpuMeHsieTcs?

16.Kakue cymecTByoT 30HbI THIPABINYECKOro corpoTusienusa? Ot
4ero 3aBUCHT KO3 (HUIIMEHT THAPABIUIECKOTO TPEHUS B KOKIOH U3
9THUX 30H?

17.IIpuBeaure NpuMepbl MECTHBIX I'MIPABIMYECKUX CONPOTUBICHUH.
18.KakoBa ¢opmMyia st onpeesieHns MECTHBIX ITOTEPh HAIOpa IpH
TypOYJIEHTHOM pEXUME TeUeHHs?

19.110 kako# popmyiie onpenensercs Kod3QHUIHEHT MECTHOTO
COIIPOTHBIICHUS TIPU BHE3AITHOM PacITUPEHUN TIOTOKA?

20.B ueMm 3axito4aeTcs TUAPABIMYECKUM pacdeT OTBEpCTHM?

21.Y10 Takoe Manoe OTBEPCTHE U TOHKAasl CTeHKa?

22.Kakune K03 HINCHTH XapaKTepU3yIOT HCTCUCHUE )KUAKOCTH U Ta3a
4yepe3 Majible OTBEPCTHS B TOHKOM cTeHKe? KakoBbI MX YHCIICHHbBIE
3HaueHus1? Kakne ananuTH4yeckre 3aBUCUMOCTH CYIIECTBYIOT MEXKIY
aTMH K03 punueHTamu? OOBSICHUTE PU3UICSCKHIA CMBICI 3TUX

KO3 (HUIIUCHTOB.

23.Yro Takoe cxxaToe ceueHue crpyu? ['e 3To ceueHue pacnoaoxkeHo?
Kax ¢puznyeckn MOXKHO OOBSICHUTE CXKaTHE CTPYH, BHITEKAIOLIEH U3
oTBepCTHUs?

24 Kakoe c)xaTue Ha3bIBaeTCs MOJTHBIM M HETIOJHBIM, COBEPILIEHHBIM U
HecoBepIneHHbIM? Kak BIHsET TUI CKATHS CTPYH Ha BETUIHHY
pacxojia *HJIKOCTH, BBITEKAIOLIeH UB OTBEPCTUS?

25.BeiBeiute (OpMyIIBI CKOPOCTH U pacxojia JUIsi MaJloro OTBEPCTHS B
TOHKOH CTEHKE MPH MOCTOSHHOM HAIope IS Cydast He3aTOTUICHHOM
CTPYH.

26.Yto0 Takoe Hacanku? Kakue THIBI HACaKOB CYLLECTBYIOT U II€ OHU
pUMEHsIIoTCA?

27.J1aBneHue OTOKA Ha Mperpamy.

28.ConpOoTHBIIEHUE TE B KUIKOCTH.

29.ComnpoTHBIIEHHE TPEHHUS IPH 00TEKaHHIH TeJa.

30.ITonsarue xunkoctu. Cuina, 1eHCTBYOIIAsA HA )KUJKOCTb.
dusznyeckue CBOMCTBA JKUIKOCTH.




31. [lonsarue raza. Cuna, neiicTBytomas Ha ra3. @usnyeckue cBoiicTBa
rasa.

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble IS IKk3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

ITo naHHOMN OUCHUIIIMHE 3K3aMEH He IPEeLyCMOTPEH.
O6pazer 3agaHuii A 3a49€Ta, IPOBOAUMOTO AUCTAHIIMOHHO

Enmuaunmeit m3sMepeHns ImIoma i ;KUBOro CEUSHUS SIBISACTCH. . .
1) M2;+

2) [a;

3) m3;

4) m4.

Pacuer Tpy6GonpoBo/a ¢ mocienoBaTeIbHbIM COEANHEHUEM, TapaLIebHBIM, Pa3BETBICHHBIM, C HEMPEPHIBHON pa3fadeil KUIKOCTH
wi rasa. [Ipy napannenbsHOM COeMHEHNH 4 y4acTKOB PacXOf ONpeeNsaeTcs ...

1) cucTeMoi u3 3 ypaBHEHHI
2) OITHUM ypaBHEHHUEM;

3) CHUCTEMOH U3 5 ypaBHEHUN;
4) CUCTEMOH U3 4 ypaBHEHMH.+

Ecnu xosdduipent ruapapaudeckoro TpeHus cocrasisier 0,08, a pexkuM JBHKEHHS JTaMUHAPHBIH, TO yncio PefiHonbaca s
MOTOKA JKHJKOCTH PaBHO. ..

1) 400;+

2) 800;

3) 1600;

4) 6400.

TypOuHHOE ypaBHEHHUE BIIEPBbIC MOIYYCHO YYCHBIM
1) HO.Beiicoaxom;

2) 1. INonenn;

3) JI. Ditnepom;+

4) A. bazeHom.

Pacxon Bogs! B TpyOe KpyTIIOro Ce4eHHs C THAPABIMIECKUM pagnycoM, paBHEIM 0,4 M, 1 cpea-Helt ckopocTeio 1 M/c, cocTaBiseT
Mm3/c.

1)0,2;

2) 2;+

3)0,25

4)0,5.

Ecmm gnuna tpy6sr 200 M, cpenrsis ckopocTs 1,2 m/c, muamerp TpyOst 0,125 M, a ko3 hunreHT THAPaBINIECKOTro TPEHUS
cocrasisiet 0,025, To mOTEpH MO UIMHE IS TOTOKA 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 TIOJIHBIM U3JI0KEHHEM OTBETa Ha Apyroii Bonpoc. HemocnenoBaTenbHoe H3I0KEHNUE MaTepuana, HeyMeHue
JIeTIaTh 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,
TUIPABIUKH C PELICHUSIMHU:
[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 denepanbHBIi MopTaNT «Pocczﬁcxoe 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

IL.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 s 3aHATHE | Kommnekr — ydeOnoi  mebenmu  Ha 44 MecT A
JIEKITAOHHOTO THIIA, MPaKTHIECKUX | OOydJarommxcs, |  CTallMOHAPHBIA  KOMIBIOTEp LIS
3aHATUH MPENoaBaTeNs C BBIXOJAOM B HHTEPHET, MPOEKTOp, dKpaH

HaCTeHHLIﬁ, J0CKa ayauTopHas MEJioBas, BeO KaMmepa,

KOJIOHKH, JIMIIEH3HOHHBIe mporpamMMel MS Office, MS
Teams, antusupyc Dr.Web.
212 VYuebnas  ayamropus  [uia  3aHATHH | Kommekr — ydeOHON  mebemm Ha 44 wMmecT A
JICKIIUOHHOTO THIA, MPaKTHYECKUX | O0ydaromuxcs, 1  CTaIMOHApPHBIA  KOMIIBIOTEp IS
3aHATHI IpernojaBaTeNs C BBIXOAOM B HHTEpPHET, MPOEKTOpP, 3KpaH

KOJIOHKH, JIMIEH3WOHHBIe mporpaMMel MS Office,
Teams, antuBupyc Dr.Web.

HaCTeHHBIﬁ, J0CKa ayauTopHas MCJI0Basi, BeO KaMmepa,

MS

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
IIIyOOKOMY OCBOCHHUIO TEOPETHUYECKHX ITOJIOKEHUH M MX NPAKTHYECKOTr0 UCHONIb30BaHMs. [10 MHIMBUIyalIbHBIM HCXOIHBIM
JJAHHBIM, BbIIaBa€MBIM B HauaJle MIPAKTHUECCKUX 3aHATHH, HEOOXOIMMO ITPOBECTH CAMOCTOSITENBHbIE PACUETHI M CHIETATh BHIBOIBI 11O
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.




