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1. HEJIX OCBOEHUA

1.1

HGHLZOCBOI/ITB JUCHUTUINHY JJIA MTOJIYYCHUA CTYyJCHTAMU HGO6XO,Z[I/IMI>IX OCHOB 3HAHHUM 10 MEXaHUKE KUIKOCTHU U I'a30B,
Ha 6aze KOTOPBIX OH B aanbﬂeﬁmeM MoOT ObI CAMOCTOSATEIHLHO peuiaTb BOIIPOCHI MEXaHU3AllMU 1 aBTOMAaTHU3allnu
CTaHOYHOI'O 060pyI[OBaHI/IH, yMmen OBl MPOU3BECTHU HCOGXOZ[I/IMLIG: paC‘IéTH THUAPABINYCCKUX U ITHECBMATUYCCKUX ITPUBOIOB.

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)IBPIFaTeJ'ICfI Hn BCCX
BHJIOB HACOCOB, OCHOBBI pvaéTa TUAPABIIMYECCKUX U Ira30BbIX cereil.

1.3

3agaun JUCHMIIINHBI:

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

-BBI60pa METOAa PCUICHUA MOCTaBJICHHOM 3a/1a4H.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Baox OII: b1.B

21

Tpe603a1—mn K HpeIIBa]PHTe.TIBHOﬁ NMOATOTOBKE 06yqammer0cn:

2.1.1

dusuka

2.1.2

Xumust

2.2

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

2.2.1

l'ocynapctBeHHas utoropas arrecralus

222

Jucrumnmas! o Be16opy 51.B./1B.1

223

MeTOI[I)I KOHTPOJIA 1 aHaJIn3a BEIICCTB

224

Teopust MeTaJUTypTHUECKHUX MPOIECCOB

225

TepMOIII/IHaMI/IKa 1 KMHETUKA MCTAJUTYPTUYECKUX IMTPOLECCOB

2.2.6

TeOpI/ISI 1 TCXHOJIOTHS MPOU3BOACTBA CTAJIN

227

QHCKTpOMeTaJ'IJ'IprI/ISI CTaJIu U (beppocrmaBOB

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

IIK-1.4: I'oTOBHOCTDH MCIIOJIL30BATH OCHOBHbIE NOHATHUHA, 3AKOHbI 1 MOJAE/IM TEPMOIUHAMUKH, XHUMHUYeCKOoi KHHCTHUKH,
NnmepeHoca Tenjaa 1 MacCbl

3HaTh:

TIK-1.4-31 OcHOBHBIE CBOMCTBA )KUIKUX U Ta3000pa3HbIX Cpell, 3aKOHBI THAPOCTATHUKH U TUAPO- Ta30IUHAMUKH.

OIIK-1.1: T'oTOBHOCTH UCNOJb30BaTh (PYHAAMEHTAJIbHbIE 00IIENHKEHEPHbIE 3HAHUS

3HaThb:

OIIK-1.1-31 ocHOBHBIE OOBEKTH MATEMATHKH M METOBI MX OIMMCAHMS U MCCIICIOBAHMI

IIK-1.4: I'0TOBHOCTDH MCII0JIHL30BATh OCHOBHbIE NMOHATHUSA, 3AKOHbI 1 MOJA€E/IU TEPMOJIUHAMUKH, XHUMHUYeCKOoit KHMHCTHUKH,
nmepeHoca Temjia 1 MacCbl

YMmerb:

[1K-1.4-Y1 IlpuMeHATH Ha IPAKTUKE METOABI pacdeTa IMAPaBIHIECKUX COIPOTUBIECHUN B TPyOOIPOBOIAX, TPOBOAUTH
THIPOMEXaHUYECKHE SKCIIEPUMEHTHI B 1a00PaTOPHBIX YCIOBHUSIX.

OIIK-1.1: I'oTOBHOCTH MCNIOJIB30BATH (PyHIAMEHTAJIbHbIE 00IIeHHKeHePHbIe 3HAHUS

Ymerb:

OIIK-1.1-Y1 pemaTs OCHOBHBIE 3a/1a4¥ MaTEMaTHYECKOM JIOTHKH

IIK-1.4: I'oTOBHOCTH HCNOJIL30BATH OCHOBHbIE MOHATHSA, 3AKOHbI U MO/IeJI TEPMOAUHAMUKH, XUMUYECKOH KHHETHKH,
nepeHoca Telia U Macchbl

Baanernb:

[1K-1.4-B1 Merogamu pacdera mapaMeTpoB >KHIKUX H Ta30BEIX TOTOKOB, IPUMEHUTEIBHO K TPO(YECCHOHAIBHON AESTEIbHOCTH.




OIIK-1.1: T'oTOBHOCTBH UCNOJb30BaTh (PYHAAMEHTAJIbHbIE 00IIEMHKeHEPHbIE 3HAHUS

Baagern:

OIIK-1.1-B1 BnazeTs MeTogaMu MaTeMaTHUECKOH JTOTHKH AT PEIIeHHs 3a1a4 (popMaIi3aliy, aHaIu3a U CHHTEe3a JIOTHIeCKUX

cXeM
4. CTPYKTYPA U COAEP)KAHUE
Kon Haumenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoTsI
Paznen 1. BBenenue.
IIpexmeT MexaHUKH
JKMJIKOCTH M ra3a u
KpaTKas HCTOpHUA eé
pa3BuTHsi. OCHOBBI
TUAPOCTATHKH

1.1 I'mapocraruyeckoe 2 0,5 TIK-1.4-31 JI1.1J11.2
nasnenne. OCHOBHOE OIIK-1.1-31 JI1.3J13.1
ypaBHEHUE 21222354
rugpocraTuku./lasnenue
JKUJIKOCTH Y Ta30B Ha
TUIOCKYIO HAKIIOHHYIO
CTeHKy.JlaBieHue sKUIKOCTH
Ha [WJIHHIPUICCKYIO
MOBEPXHOCTH.3aKOH
Apxumena U ero
npunoxenue.Ilopepxaoctu
paBHorO napneHus /JIex/

1.2 l'uopocraruueckoe 2 0,5 TIK-1.4-31 JIT.1JI1.2
nasieHue.OCHOBHOE OIIK-1.1-31 JI1.3J13.1
ypaBHEHHUE 2133 54
rugpocratuku./laBienue
JKUIKOCTH Ha IIOCKYIO
HaKJIOHHYIO CTeHKY. /JIex/

1.3 Pemenwne 3anau nis 2 0,5 | IIK-1.4-31 IIK- JI1.2
KHAIKOCTEH HaXOATIUXCS B 1.4-Y1 OIIK- | JI1.3J12.1J13.
[IOKO€ B IPSMOYTOJIbHOM 1.1-31 OIIK- 1
pesepByape.B nokoe Ha 1.1-V1 21 23 54
IUIOCKYIO HAaKJIOHHYIO
crenky /I1p/

1.4 Pemenue 3amay s 2 1 TIK-1.4-31 IIK- J1.2
JKUIKOCTEN HaXOISIIUXCS B 1.4-Y1 OIIK- | JI1.3J12.1J13.
MMOKOE Ha [IUJIUHAPHUYECKYIO 1.1-31 OIIK- 1
MOBEPXHOCTh.B nokoe Ha 1.1-V1 01 23 54
MTOBEPXHOCTH CIIOAKHON
koHpurypanuu /I1p/

1.5 KontponbHas padoTa 2 1 TIK-1.4-31 I1K- JI1.2
Nel /TIp/ 1.4-Y1 OIIK- | JI1.3J12.1J13.

1.1-31 OIIK- 1
1.1-V1 21 23 54

1.6 OCHOBHOE ypaBHECHHE 2 10 TIK-1.4-31 JIT.1 JI1.2
THIPOCTATUKU. 3aKOH OIIK-1.1-31 JI1.3J12.1J13.
Apxumena 1 ero 1
MPUIIOKEHHE. 01 23 54
l'unpocraTuueckuii Hamop u
SHEPreTHUCCKUH 3aKOH IS
JKUIKOCTH B paBHOBecuu /Cp/

1.7 [TonroroBka K KOHTPOJbHOU 2 6 IIK-1.4-31 JIL.1J11.2
pabore Nel. BeimonHenue OIIK-1.1-31 JI1.3J12.1J13.
paszerna JOMaIIHeTo 1
3aganus. /Cp/ 31 33 54

Pa3nen 2. OcHOBBI
TUAPOAMHAMHAKH




2.1

OCHOBHEIE TIOHATHS O
JIBHOKCHUH JKMIKOCTH K
ra3oB.YpaBHeHue bepHymnu
IS UieabHOM
JKUJKOCTH. Y paBHEHHE
bepuynnu nns peanpHOM
xuakoctu. Mzmepenue
CKOpOCTH TOTOKA U Pacxoja
JKMAKOCTH U rasa. /Jlex/

0,5

[1K-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J13.1
01 53 54

22

Penienve 3a1a4 Ha JBIKEHUE
JKUAKOCTEH NPH JTAMUHAPHOM
U TypOyJIeHTHOM

pexxume. /TIp/

I1K-1.4-31 IIK-
1.4-¥1 OIIK-
1.1-31 OIIK-

1.1-V1

JI1.2J12.1J13.
1
01 33 B4

23

OCHOBHBIC OHATHS U
OIIpE/ICIICHNS, BUMIBI
JIBIDKCHUS KUAKOCTH.
YpaBHeHus Jisiepa U ero
IpUMEHEHUE. Y paBHEHHS
bepnynnu u ero
npumeHenue. /Cp/

14

I1K-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J12.1J13.
1
01 33 54

24

Brinonnenue pasaena
nmoMariHero 3aganus. /Cp/

[1K-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J12.1J13.
1
31 353 54

Pa3gen 3. F'uapaBinyeckoe
CONPOTHBJIEHUE

3.1

PexuMel nBukeHus
KUJKOCTHU U rasa.
Kapurauus. ITorepu Hanopa
MIPY JIAMUHAPHOM U
TyOyJICHTHOM TCUCHHU
JKUJIKOCTH.MeCTHBIE
THIpaBIMYEeCKHe
conpoTuBicHus. /JIek/

0,5

I1K-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J13.1
0123 54

32

Penrenue 3a1a4 Ha IOTEpH B
TpyOOIIPOBOIaX C HOMOIIBIO
ypaBHeHus1 bepHyun am1st
WJIeaTbHOU U pealbHON
xwunkocty /Tlp/

0,5

I1K-1.4-31 TIK-
1.4-¥1 OIIK-
1.1-31 OIIK-

1.1-V1

JI1.2J12.1J13.
1
01 353 54

33

Pacuer ckopoctu B
Olpe/eeHHbIX TOYKaX
moroka /IIp/

0,5

IIK-1.4-31 IIK-
1.4-Y1 OIIK-
1.1-31 OIIK-

1.1-V1

JI1.2J12.1J13.
1
01 33 54

34

KonTpomnsHas pabora
Ne2 MIp/

IIK-1.4-31 IIK-
1.4-Y1 OIIK-
1.1-31 OIIK-

1.1-V1

JI1.2J12.1J13.
1
01 53 54

3.5

PeXUMBI BHKECHHST
JKMAKOCTH, PacXol )KUIKOCTH,
MOTEPH P Pa3HBIX
JIBIDKCHUH )KAAKOCTH.
3aKOHBI U ONpE/IeNIeHUs
MapaMeTpPOB IBIKCHUS
JKHJIKOCTH (JTaBJICHUIA,
ckopocrteit). ['mapaBnndaeckue
COMPOTHUBIIECHHS 1
3aBHCHMOCTH MOTEPh OT
BHUJIOB HACAJIKOB M TEOMETPHHU
Tpy6omnpoBomoB. /Cp/

18

TIK-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J12.1J13.
1
01 53 54

3.6

IToaroroBka kK KOHTPOIBHOM
pabote Ne2. BrimonHenue
paszena JOMallIHEero
3anmanus. /Cp/

IIK-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J12.1J13.
1
01 53 54




Pa3znen 4. Ucreuenue
JKUAKOCTH U3 OTBEPCTHIA,
HACaJKOB H M3-TI0]]
3aTBOpPOB

4.1

HcTeueHnue uepes Manble
OTBEPCTHUS B TOHKOM CTEHKe
MIPH TIOCTOSIHHOM Harope.
Hcteuenue npu
HECOBEPILIEHHOM CXKATHH.
Hcreuenune o
ypoBeHb.VcTeuenue uepes
HACaJIKU MPH MOCTOSTHHOM
Hanope. McTeuenus yepes
OTBEpCTHS M HACATKU IIPU
[IePEMEHHOM
Hanope.lcreuenue u3-nox
3aTBOpa B TOPU30HTAIBHOM
notke. [laBneHue cTpyu
JKUAIKOCTH Ha Orpa)k/1arolue
moBepxHoCcTH. /JIek/

[1K-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J13.1
01 53 54

4.2

Pacuersl npu ncreyeHme
KHUIKOCTH Yepe3 HaCaIKu
[PU TOCTOSHHOM
Hamope;Yepes OTBepCTHs U
HacaJK{ IPH MePEMEHHOM
Harope (OImopoKHEHUE
cocynoB);13-mox 3aTBOpa B
ropu30HTaIbHOM JT0TKe /TIp/

[1K-1.4-31 TIK-
1.4-¥1 OIIK-
1.1-31 OIIK-

1.1-V1

JI1.2J12.1J13.
1
0123 54

43

HcreyeHne ®uaKoCTH Yyepes3
pa3HbIC BHUIBI OTBEPCTHI TIPH
Pa3IUYHBIX PSKUMAX U I10
CITO)KHBIM

TpyOomnpoBogam /Cp/

16

I1K-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J12.1J13.
1
01 53 54

44

Brinmonnenwue pazaena
noMmarHero 3aganus. /Cp/

IIK-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J12.1J13.
1
01 53 54

Paznea 5. I'mapaBanyeckuii
pacueT NpoCThIX
TpPYOONpPOBOAOB

5.1

IIpocroii TpybonpoBoa
IIOCTOSIHHOT'O CEYEHUSI.
CoenuHeHus NPOCTHIX U
CJIOJKHBIX TPYOOIPOBOJIOB.
TpyOoIpoBoIbI ¢ HACOCHOM
rmojia4en AKHUAKOCTEH.
I'mppasinuyeckuil yaap.
W3menenue npomyckHoOi
CIOCOOHOCTH TPYOONPOBOIOB
B IIpOLIECCE UX
sKcIuTyatanu. /Jlex/

[1K-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J13.1
01 53 54

52

Konrtponbhas pabota
Ne3 /Tp/

IK-1.4-31 IIK-
1.4-Y1 OIIK-
1.1-31 OIIK-

1.1-V1

JI1.2J12.1J13.
1
0102033 54

53

Pacuer u nmpoextupoBanue
MPOCTBIX
Tpybomposoos /I1p/

0,5

I1K-1.4-31 TIK-
1.4-V1 OIIK-
1.1-31 OIIK-

1.1-V1

1.2
JI1.3J12.1J13.
1
013233 54

54

[TonroroBka K KOHTPOJbHOU
pabote Ne3. BeimonHeHue
paszena JoMairHero
3aganus /Cp/

[K-1.4-31
OIIK-1.1-31

JI1.1J11.2
JI1.3J12.1J13.
1
3132




5.5

3auer 1o
nuciuminae'MexaHuka
JKAIKOCTH M rasza" /3a4ét/

IK-1.4-31 TIK-
1.4-Y1 IIK-1.4-
B1 OIIK-1.1-

JI1.1J11.2

JI1.3J12.1J13.

1

KM3

31 OIIK-1.1-
Y1 OIIK-1.1-
Bl

0123 54

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbIC MepOnpUsiTHA (KOHTPOJIbHASA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIIPOCHI 115

CaMOCTOSITEJIbHOM MOJATOTOBKH

Kon
KM

Konrponsnoe
MEpOIPUITUE

IIposepsiemblie
WHIUKATOPBI
KOMIIETEHIIHI

BOHpOCLI JUIA IOATOTOBKH

KM1

Teoperuueckue
BOIIPOCHI K
KOHTpOJIBHOH paboTe
Nel

OIIK-1.1-31;IIK-1.4
-31

1. Yto Takoe TUHUS TOKA M TPAEKTOPHsI YacTUIb! kuakocTu? Koraa onn
cosmnaaaoT? Uto Takoe syieMeHTapHas cTpyiKka, KaKUMHU CBOIICTBaMU
OHa 00J1a/IaeT MPH YCTAHOBUBIIEMCS JIBIKCHUU KUAKocTH? 2.UTO
Ha3bIBAETCS IIOTOKOM XHIKOCTH U XKHUBBIM CedeHHeM NoToka? Kakumu
THIPABIMUYECKUMH 3JIEMEHTaMU XapaKTepHU3yeTcs KHUBOE CEUCHHE
noroka? 3.YTo Ha3bpIBa€TCA PACXOIOM KHMIKOCTHU U I'a3a U cpeHeH
CKOpOCThI0 NOTOKA? 4.UeM oTIMYaeTcs IBUXKEHHE, YCTAHOBUBLIEECS OT
HEYCTaHOBHBLIETOCS, PABHOMEPHOE OT HEPABHOMEPHOT'0, HAIIOPHOE OT
6e3namopHoro? [IpuBenure npakTudeckue npuMepsl. 5.KakoBo
AHAJUTHYECKOE BBIPAKEHNE, TEOMETPUICCKIH 1 SHEPTeTHIECKUI
CMBICJI ypaBHeHUs bepHym Ui 31eMEHTapHOU CTPYMKHU HI€allbHOU U
peanbHOI xunkoctu? 6.B uem ornuuune ypaBHeHus: bepHyiu st
TIOTOKA peabHO KHUIKOCTH OT ypaBHEHMs bepHymum mis
aneMeHTapHol cTpyiikn? UTo Takoe ko3 PUIIMeHT KHHETHIEeCKOM
SHEPIUu, OT YEeTO OH 3aBHCHUT U 4TO yuuThiBaet? 7.Ha uem ocHOBaH
NPUHLUI ASHCTBUSI POTOPHBIX HacocoB? 8.UTo Ha3bIBaeTCs AABICHUEM
B TOUKe, KAaKMMH JIByMsI CBoicTBaMH OHO obmamaer? 9.Kaxoit Bux mmeer
OCHOBHOE YpaBHEHHE TUApocTaTHKN? KakoB ero sHepreTHIecKuil 1
reoMmerpuyeckuii cmbici? 10.YTo Ha3bpIBaeTCS MOITHBIM (a0COTIOTHBIM) U
M30BITOYHBIM JABJICHUEM?

KM2

Teopernueckue
BOIIPOCHI K
KOHTPOJIbHOH paboTe
Ne2

OIIK-1.1-31;IIK-1.4
-31

1.Kakue BrI 3HaeTe equHUIIBI H3MepeHus naBieHns? 2. Kaxue mpnbopst
Ha3bIBAlOT MAHOMETPAaMH M BAKyYMMETPAMU, YTO OHU H3MEPSIOT?
Kaxum nmprubopoM u3aMepsoT pa3HOCTh IaBIEHUH U IBYX pa3IMYHbIX
toukax? 3.Kak hopmynupyercs 3akon [lackana? Kakoe npumeHeHne
HaXOAMT 3TOT 3aKoH B TexHuke? 4.Kak onpenensercs cuna
THUIPOCTATUYECKOTO AABJICHUS KUAKOCTH Ha MIOCKyI0 urypy? Uro
TaKoe LICHTP AaBJICHHS U KaK HaXOIUTCS MIyOHHA €ro MOrpyKeHHs?
5.Yto Ha3bIBacTCs HarmopoM Hacoca? Kakue cymecTByOT CriocoObl
omnpenenenus Haropa? Korna kakoii crioco6 npumensiercs? 6.Kakue
CYILIECTBYIOT 30HbI THIPABINUECKOT0 conpoTuBieHua? OT 4ero 3aBUCUT
KO3((HUIUCHT THAPABINYCCKOTO TPSHUS B KOXKIOW M3 ITHX 30H?
7.IlpuBeaute mpUMepsl MECTHBIX THAPABINYECKUX COTIPOTUBIICHHM.
8.KakoBa (opmyna ans onpeneneHusi MECTHBIX TOTEPh HANIOpa Ipu
TypOyneHTHOM peskume TeueHus? 9.11o kakoit Gpopmyie onpenensercs
K03(DPHUITUEHT MECTHOTO COMPOTUBIICHUS ITPH BHE3AITHOM PACIIAPEHUH
noroka?




KM3

IIpakTuyeckue
3a7laHusl K 3a4eTy

OIIK-1.1-31;IIK-1.4
-31

1.ITnotHOCTH AM3enbHOrO Ma3yTta [ 1= 878 kr/mM3. OnpenenuTs ero
yaenbHbIH Bec. 2.Meaubiit map d = 100 MM Becut B Bo3ayxe 45,7 H, a
pu norpyxeHuu xxuakocts 40,6 H. Onpenenuts NI0THOCTb XKUIKOCTH.
3. Pacxop uzeanbHOM KUAKOCTH OTHOCUTENbHOM I1oTHOCTH & = 0,860
B paciupsomemcs Tpyoonposoze ¢ nuamerpamu d1 =480 mm u d2 =
945 MM pasen Q = 0,18 m3/c (puc. 5.1). Pa3uunia B mo3unusax neHTpa
ceueHunit paBHa 2 M. [lokazanne manomerpa B cedenuu 1-1 paBuo pl =3
%105 H/M2. Onpeaenutb CKOPOCTh KHUJIKOCTU B ceueHMsX 1-1 u 2-2;
nasnenue p2. 4. Tpy6omnposoxa auamerpoM d = 500 MM 1 auHOM L =
1000 m HanonHeH Bogo# npu aasineHuu 400 kIla, u remneparype Boabl
5 0C. Ompenenuts, mpeHeOperast AeOpManKIMH U PACIIUPEHAEM
CTEHOK TpYO, IaBieHue B TPyOOIPOBOIE TP HArPEeBaHUH BOJbI B HEM
1o 15 0C, ecnu k03¢ dunpeHT odbemuoro cxatus 1w = 5,18x10-10 ITa
-1, a xoapumment Temneparyproro pacmmperus [t = 150x 10-6 0C-
1. 5. BsazkocTs HedTH, ONpeeneHHas 10 BUCKO3UMETPY DHIIepa,
cocrasisieT 8,5 OE. Onpenenuts TMHAMHYECKYIO BSI3KOCTh HEDTH, ecin
ee wIoTHocTh [ = 850 xr/mM3. 6. Onpenennuts ko3 hunreHt
JMUHAMUYECKOW U KHHEMATHYEeCKOH BSI3KOCTH BOJIBI, €cIH mapuk d = 2
MM u3 30onuTa ¢ [ = 1,2x 103 kr/M3 magaeT B BoAE C TOCTOSTHHON
ckopocthio u = 0,33 m/c. [TnoTHOCTH Boas [ = 103 kr/mM3. 7.
Ornpenenuts yncio PeliHombca U peskuM ABHKEHHS BOIBI B
BOJIOMIPOBOAHOM Tpyde nuamerpom d = 300 MM ipu pacxone Q = 0,136
M3/c u Temneparype Boabl 10 oC. 8. IIpu ruipaBIHuecKOM HCITBITAHHH
CHCTeMBI 00BETMHEHHOTO BHYTPEHHET0 IPOTHUBOIIOKAPHOTO
BOJIOCHA0XEHH HOITyCKaeTcs MaJeHNe JaBieHus B TeueHrne 10 MuH. Ha
Op =4,97%104 I1a. Onpenenuts J0MyCTUMYIO yTeuky [JW mpu
WCTBITAHUU CHCTEMBI BMecTHMOCThI0O W = 80 M3. Koaddurment
obobemHOrO0 cxxatist Pw= 5x10-10 [Ta-1. 9. Onpenenuts aGCOMOTHOE U
M30BITOYHOE THAPOCTATHUECKOE JIaBIeHHe B Touke A (puc.2.8),
PAacIoNOKEHHOI B Bosie Ha riryonHe hA=2.5, 1 Ibe30METPHUYECKYIO
BBICOTY JUIS TOUKHU A, €CIT a0COIIOTHOE THIPOCTATHIECKOE TaBICHHE
Ha nosepxHocTH p0= 147,2 kIla. 10. Onpenenurs MaHOMETPUUECKOE
JlaBJieHHEe B TpyOOnpoBoe A ,ecii BBICOTa CTON0a PTYTH 110
nee3oMeTpy h2= 25 cm. Ilentp TpybomnpoBoaa pacnonoxer Ha h1= 40
CM HIDKE JIMHUU pa3jiersia Mexay BoJod u pryThio. 11. Onpenenuts Bce
BUJIBI TUAPOCTAaTUYECKOTO AaBJeHUs B Oake ¢ HedThio Ha riryOuHe H=3
M, €CJIM JIaBJIeHUe Ha cBOOOIHOM moBepxHOCTH HedTH 200 kI1a.
ITmorHOCTE HehTH p=0,9 T/M3. 12. Cocyn ¢ IPSIMOYTOIEHBIM
ocHOBaHHEM Lxb HamomHeH BOfOH 10 BBICOTHI h 1 IBIDKETCS 110
TOPU30HTAIILHOM MMOBEPXHOCTH € YCKOopeHueM a .OnpenenuThb
M30BITOYHOE JIABIICHUE BOJBI HA THO COCYIA Y TIEpEIHEH U 3aIHeH
cTeHOK B Toukax 1 u 2. 13. Hunuaapudeckuit cocyn paguycom R1
HAIOJTHEH XKUIKOCTBIO INIOTHOCTBIO [ 710 YPOBHS a B OTKPHITOH TPyOKe
MAaJIOro AMaMeTpa, yCTAaHOBJIEHHOM Ha KPBIIIKE COCY/a Ha paCCTOSIHUU
R2 ot meHTpa, 1 paBHOMEPHO BpamaeTcst OTHOCHTEIHHO IIEHTPAIEHOM
BEPTUKAIBHOH och. OIpeeNnTh YII0BYI0 CKOPOCTh BPAIICHUS COCYa,
MIPU KOTOPOH M30BITOUHOE IaBIE€HHUE MO KPBIIIKON B LIEHTPE COCya
oyner paBHo 0. 14. OnpenenuTh MIOTHOCTh XUIKOCTH PK ,
MOyYeHHOHN cMemHBaHneM 00béMa sxuakocta V1 = 0,018 M3 (18 m)
mwIoTHOCTEIO pl = 850 kr/mM 1 00BéMa sxuakoctu V2 = 0,025 M3 (25 n)
mwioTHOCTEIO p = 900 kr/m3. 15. Kanuctpa (cocyn), HarosHeHHAst
OCH3MHOM U HE COfIep KaIlas BO3Iyxa, Harpejaack Ha COJHIE 10
Temneparypsl t1 =55 °C. Onpenenuts npupalleHue 1aB JICHUS BHYTPU
KaHUCTPHI IIPU YCJIOBHH, YTO OHA a0CONIIOTHO skécTKas. HauanbHas
temneparypa oensuna t0=15°C. Moayiab 00bEMHOM yIpyrocTn O€H3WHA
E6 = 1300 MIIa, ko3¢hdumnueHT TemneparypHoro pacmmperus ft =8x10
-4 °C-1.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
pabotsl

Hazsanune
pabotsl

[IpoBepsiemble
WHIAUKATOPBI
KOMITETEHIINH

Coneprxanne padoTHI




P1

IIpakTuyeckue
3a/1aHus K
KOHTpPOJIBHOH paboTe
Nel

OIIK-1.1-Y1;0IIK-
1.1-BL;I1K-1.4-
VI;IIK-1.4-B1

1.ITnotHOCTH AM3enbHOrO Ma3yTta [ 1= 878 kr/mM3. OnpenenuTs ero
yaenbHbIH Bec. 2.Meaubiit map d = 100 MM Becut B Bo3ayxe 45,7 H, a
pu norpyxeHuu xxuakocts 40,6 H. Onpenenuts NI0THOCTb XKUIKOCTH.
3. Pacxop uzeanbHOM KUAKOCTH OTHOCUTENbHOM I1oTHOCTH & = 0,860
B paciupsomemcs Tpyoonposoze ¢ nuamerpamu d1 =480 mm u d2 =
945 MM pasen Q = 0,18 m3/c (puc. 5.1). Pa3uunia B mo3unusax neHTpa
ceueHunit paBHa 2 M. [lokazanne manomerpa B cedenuu 1-1 paBuo pl =3
%105 H/M2. Onpeaenutb CKOPOCTh KHUJIKOCTU B ceueHMsX 1-1 u 2-2;
nasnenue p2. 4. Tpy6omnposoxa auamerpoM d = 500 MM 1 auHOM L =
1000 m HanonHeH Bogo# npu aasineHuu 400 kIla, u remneparype Boabl
5 0C. Ompenenuts, mpeHeOperast AeOpManKIMH U PACIIUPEHAEM
CTEHOK TpYO, IaBieHue B TPyOOIPOBOIE TP HArPEeBaHUH BOJbI B HEM
1o 15 0C, ecnu k03¢ dunpeHT odbemuoro cxatus 1w = 5,18x10-10 ITa
-1, a xoapumment Temneparyproro pacmmperus [t = 150x 10-6 0C-
1. 5. BsazkocTs HedTH, ONpeeneHHas 10 BUCKO3UMETPY DHIIepa,
cocrasisieT 8,5 OE. Onpenenuts TMHAMHYECKYIO BSI3KOCTh HEDTH, ecin
ee IIoTHOCTh [ = 850 xr/™m3.

P2

[IpakTuyeckue
3aJaHus K
KOHTpPOJIBbHON paboTe
Ne2

OIIK-1.1-Y1;0IIK-
1.1-BL;I1K-1.4-
V1;IIK-1.4-B1

1. OnpenenuTh KO3PPUIUESHT TUHAMUIECKOW M KHHEMATHIECKOM
BSI3KOCTH BOJIBI, eciu mmapuk d = 2 MM u3 30oHuTa ¢ [ = 1,2x 103
KI/M3 majgaet B BOJE C MOCTOSIHHON cKopocThio u = 0,33 m/c.
ITnotHOCTE BOABI [ = 103 kr/M3. 2. OnpenenuTh yucio PeitHombaca 1
PEKUM JIBIKEHHS BOJIBI B BOAOIIPOBOIHOM TpyOe auamerpom d = 300
MM nipH pacxoae Q = 0,136 m3/c u remneparype Boas! 10 oC. 3.ITpu
THIPABINYECKOM UCITBITAHUH CUCTEMbI 00bEIMHEHHOTO BHYTPCHHETO
MPOTHBOIIOKapHOTO BOXOCHA0KEHHS TOITYyCKAETCs M1a/IeHAE ABICHIS B
teuenue 10 muH. Ha [1p = 4,97x104 [1a. Onpeaenuts AOMYCTUMYIO
yreuky [JW mpu HCIBITaHHH CHCTEMBI BMECTUMOCTEI0 W = 80 M3.
Koapdumment oopemuoro cxarust fw= 5x10-10 ITa-1. 4.Onpenennuts
a0CcoMOTHOE M M30BITOYHOE THAPOCTATHUECKOE IAaBICHNE B TOUKE A
(puc.2.8), pacnionokeHHOI B BoJe Ha rimyouHe hA=2,5, u
TBE30METPHUECKYFO BBICOTY JIUISI TOUKH A, €Cli aOCOIOTHOE
ruipocTaTuyeckoe aasiieHue Ha noepxHoctu p0= 1472 kl1a. 5.
Omnpenenuts MaHOMETPUUECKOE AaBJICHHE B TPYOOIpoBozae A ,eciiu
BBICOTA CTOJIOA PTYTH MO mbe3omerpy h2= 25 cm. Llentp TpybompoBoaa
pacronoxker Ha h1= 40 cM HIDKe THHUN pa3jiena MEeXIy BOJIOH 1
PTYTBIO.

P3

YcmoBus cnauu
JIOMAIIHETO 3aaHus

OIIK-1.1-Y1;0IIK-
1.1-BL;I1K-1.4-
V1;IIK-1.4-B1

Jlomarmrsee 3aiaHue — 3TO 0COOBII BUA CAMOCTOSITENBHON PaboTHI
CTYJICHTOB, ITPEAIOIAralolii 1eTaIbHYI0 IPOPadOTKY OJHOM U3 TeM
paboueii mporpamMmsel Y/, @opma 0TYETHOCTH TOMAIITHETO 33JaHUS —
neyaTHast ¥ aneKTpoHHas. OnpeesieHne BapiuaHTa 3a1aHus, TOPSIIOK
BBITIOJIHEHUS 33JJaHUH, a TaKykKe KOHTPOIIb 32 BBINOIHEHHEM JaHHOTO
BHJIa pabOTHI OCYIIECTBISIET IPETIOAABATENb, BEAYIIINH IPAKTHYECKHIE
3aHATHA. CPOKH BBHITOJTHEHHS TOMAITHETO 3aTaHMs/ KOHTPOILHOH
PabOTHI COOTBETCTBYIOT rpaduKy yueOHOro mporecca u yTBepKIArTCs
3aBeaytomuM kadeapoit. OpopmiaeHHoe JoMallHee
3a1aHHEe/KOHTPOJIbHAS PabOTa CUNTACTCS 3aUTCHHBIMH, €CIIH IPOBEPEHO
TperoiaBaTesieM, BeAYIIUM 3aHATHS, i UIMEET COOTBETCTBYIOIIYIO
3aMHCh O IPABIJIBHOM €T0 BHINOTHEHHUN.




P4

Teopernueckue
BOIPOCHI AT
CaMOIIOATOTOBKH K
3a4yery

OIIK-1.1-Y1;0IIK-
1.1-BL;I1K-1.4-
VI;IIK-1.4-B1

1. Yto Takoe TUHUS TOKA M TPAEKTOPHsI YacTUIlb! kuakocTu? Koraa onn
cosmnaaaoT? Uto Takoe syeMeHTapHas cTpyiKka, KaKUMHU CBOMCTBaMU
OHa 00J1a/IaeT MPH YCTAaHOBUBIIEMCS JIBIKCHUU XUAKOCTH? 2.UTO
Ha3bIBAETCS IIOTOKOM XXHIKOCTH M XKHUBBIM CedeHHeM NoToka? Kakumu
THIPABIMUYECKUMH DJIEMEHTaMH XapaKTePHU3yeTCs KHUBOE CEUCHHE
noroka? 3.YTo Ha3bIBAaeTCS PACXOIOM KHMIKOCTH U I'a3a U cpeHen
CKOpOCThI0 NOTOKa? 4.UeM 0TIMYaeTCs IBU)KEHHE YCTaHOBUBILIEECS OT
HEYCTaHOBMBIIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HAIIOPHOE OT
6e3nanoproro? IIpuBenure npakrudeckue npuMepsl. 5.KakoBo
AHAJIUTHYECKOE BBIPAKEHNE, TEOMETPUICCKIH M SHEPTeTHIECKUI
CMBICJI ypaBHEHUs bepHyIn Ui 311eMEHTapHOU CTPYMKHU HI€allbHOU U
peanbHOI xunkoctu? 6.B uem ornuuune ypaBHeHus: bepHyiu st
[IOTOKA PeabHOM XKUIKOCTH OT ypaBHEHUs1 bepHysuin 1ist
aneMeHTapHoU cTpyiiknu? Uto Takoe kodapPUIIneHT KHHETHIEeCKOH
SHEPIUu, OT YEeTO OH 3aBHCHUT U 4TO yuuThiBaeT? 7.Ha uem ocHOBaH
MPUHIMI ASHCTBHSI POTOPHBIX HacocoB? 8.UTo Ha3bIBaeTCS AABICHUEM
B TOUYKe, KAaKIMH JIBYMs CBoiicTBaMH OHO obOmamaer? 9.Kaxoit Bux mmeer
OCHOBHO€ YpaBHEHME TuApocTaTUKU? KakoB ero sHepreTHuecKuil u
reomerpuyeckuii cmpicn? 10.YTo Ha3piBaeTCs NOITHBIM (a0COIIOTHBIM) U
n30bITouHbIM HaBieHrem? 11.Kakue Byl 3HaeTe eqMHUIBI H3MEPCHUS
nmasnenus? 12.Kakue nprOopbl Ha3BIBAIOT MAHOMETPAaMH U
BaKyyMMETPaMH, 9TO OHH U3MepsoT? Kakum mpubopom n3MepsoT
Pa3HOCTb JIABJICHUH U IByX pa3nuuHbIx Toukax? 13.Kak
¢dopmymmpyercs 3axoH [Tackana? Kakoe nmprMeHeHHe HaXOIUT 3TOT
3aKoH B TexHuke? 14.Kak onpezensiercs: cuina ruiJpocTaTUUECKOro
JIaBJICHHS KHUIKOCTH Ha TUIOCKYIO Gurypy? UTo Takoe LeHTp IaBIeHHs
M KaK HaXOAWTCS TIyOnHa ero norpyxeHus? 15.Yro HaspiBaeTcs
HarmopoM Hacoca? Kakue cymecTByIOT criocoObI onpeaeeHus Hamopa?
Korna xaxoit crioco6 npumensercsa? 16.Kaxue cymiecTByoT 30HbI
THIPABIUYECKOro conpoTuBieHus? OT yero 3aBUCHT KO3 UIHeHT
TUAPABIMYECKOr0 TPEHHS B KaKI0M U3 3TuX 30H? 17.I1puBenure
IIpUMeEPBl MECTHBIX TUAPABINYECKUX conporuBieHuil. 18.Kakosa
(hopmya ass onpeaeneHusi MeCTHBIX IOTeph HAlopa Ipu
TypOyneHTHOM pesxume TedeHus? 19.1To kakoit popMmyste onpenersieTcs
KO3((GHUIHEHT MECTHOTO COIPOTHBIICHHS IPH BHE3AITHOM PACIIHPEHNH
notoka? 20.B dem 3akmrouaeTcst THAPABIMYECKUI pacueT oTBepCTuii?
21.Yro Takoe Masioe oTBepCcTHE U ToHKast creHka? 22.Kakue
KO3(GHUIMEHTH XapaKTepHU3yIOT HCTEUCHNE )KUAKOCTH 1 Ta3a depes
MaJible OTBEPCTHUS B TOHKOM cTeHke? KakoBbl X 4ncIIeHHbIe 3HaUeHUs ?
Kaxue ananutudyeckre 3aBUCUMOCTH CYIIECTBYIOT MEXIY STUMU

ko3 punmentamu? OOBACHUTE PUIUUSCKHIA CMBICIT ATHX

ko3¢ unmenToB. 23.Yrto Takoe cxxaroe cedenne ctpyn? ['ne 3to
ceueHue pacnonoxero? Kak guindeckn MOXXHO OOBSICHUTD CxKaTue
CTpyH, BITeKaromeit u3 orBepcrus? 24.Kakoe cykaTue Ha3bIBaeTCs
TIOJTHBIM W HETIOJTHBIM, COBEPIICHHBIM U HecoBepIIeHHEIM? Kak Bimsier
THT CKATHS CTPYH Ha BETMYMHY PAcXoJia KHUIKOCTH, BRITEKAIOIIEH UB
otBepcTus? 25.BriBeaute PopMyIbl CKOPOCTH U pacxoja i Majioro
OTBEPCTUS B TOHKOM CTEHKE IIPU MOCTOSIHHOM Harope JUIs citydas
He3aToIIeHHOH cTpyH. 26.Yto Takoe Hacagku? Kakue TUIIBI HacaJKOB
CYIIECTBYIOT U I OHU IpuUMeHstoTcA? 27.J]aBneHne IoToka Ha
nperpany. 28.ConpoTuBiieHHE Tel B KUAKOCTH. 29.ColpoTUBICHNE
TpeHus npu odtekanuu tena. 30.IlonsTre xunkoctu. Cuia,
JIeHCTBYIOIAs Ha JKUJAKOCTh. PU3NYecKre CBOMCTBA KUAKOCTH. 31.
ITonsarue raza. Cuna, aeficTBytomas Ha ra3. @usnyeckue CBOiicTBa rasa.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

Ilo naHHOW qUCUMIIIIMHE SK3aMEH He MPEayCMOTPEH.
O6pa3er| 3aqaHuii A7 3a9eTa, IPOBOANMOTO AUCTAHIIMOHHO

Enunnneit namMepeHus miomaay >KMBOro CE4eHus ABIAeTCs. ..
1) m2;+

2) ITa;

3) M3;

4) m4.

Pacuer TpyOomnpoBosa ¢ mocie10BaTeIbHBIM COSANHEHNEM, TapaUICIbHBIM, Pa3BETBICHHBIM, C HEIPEPHIBHON pa3fadeil KUIKOCTH
uiy rasa. [Ipu mapannensHOM COeUHEHUH 4 yJacTKOB PacXof OMpeeNnseTcs ...

1) cucteMoi u3 3 ypaBHEHUN;
2) OITHUM ypaBHEHUEM;

3) CHCTeMOH U3 5 ypaBHEHUil;
4) cucTeMoi u3 4 ypaBHEHUH.+

Ecnm xoaddurenT ruapasnmdeckoro TpeHus cocranisier 0,08, a pexknM IBIKEHHS TaMHHAPHBIH, To urcno PeifHompaca 11
MOTOKA XUIKOCTH PaBHO. ..

1) 400;+

2) 800;

3) 1600;

4) 6400.

TypOuHHOE ypaBHEHHUE BIIEPBBIC MOIyUYSHO YICHBIM
1) KO.Beiic6axom;

2) 1. lonenu;

3) JI. Diinepom;+

4) A. bazeHom.

Pacxo Bozibl B Tpy0O€e KPYyTJIOrO CEUEHHUs ¢ THAPABINIECKUM paanycoM, paBHbM 0,4 M, U cpe-Hell CKopocThio 1 M/¢, cocTaBisieT
_ wM3/c.

1)0,2;

2)2;+

3)0,25

4)0,5.

Ecmm mmuaa TpyOsr 200 M, cpenHss ckopocTs 1,2 M/c, muamerp TpyOs 0,125 M, a ko3 GUIMEHT THAPABINIECKOTO TPESHHS
cocrasisieT 0,025, To noTepy Mo JUIMHE IS IOTOKA KUIKOCTH PaBHbL

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:
«Otnu4HO» - OTBETHI Ha BCE BONPOCH! OMIIETa U3JI0KEHBI MTOJTHO (B paMKaxX IMPOrpaMMBbI Kypca MM JIEKLIHOHHOTO 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
COJZIeprKaTCsl HETOYHOCTH (B 3HAYEHUSX TEIUIOTEXHUUECKUX MOKa3aTelel, Ha3BaHUH TEPMHUHA NP TIOHUMAaHUH €T0 CYTH U T.J1.).

«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 ITOJHBIM M3JIOKEHHEM OTBETa Ha Ipyroi Borpoc. HenocienoBarensHoe N3I0KEHNE MaTeprala, HEyMEHHE AeNaTh

BBIBOJbI.

«HeynosnersopurenbHo» - OTBETHI HA BOIPOCHl OTCYTCTBYIOT WIIM PACKPBITHI MeHee, ueM Ha 60 %, moaMeHa 0JHOro BoIpoca
JIpyTuM, Hainuuue mmnapraiky. HesHaHue OCHOBHBIX MOHATHN U MOJI0KEHUH TEMBI.

[Tpu noBeneHnu 3adeTa B opMe KOMITLIOTEPHOTO TECTHPOBAHUS KPUTESPHSIMH OLSHKH SIBIISTFOTCS:
«OTaIaHO» 27-30
«Xoporio» 24-26
«Y 1OBJIETBOPUTEIILHOY
«HeynoBneTBOpUTEITHHO»

19-23
Menee 18

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU

3arnaBue

Bubaunoreka

M3parenscTBo, roa, 311. axpec

JI1.1 | Kynunos B.A., I'uppasnuka: YueGHOe ocobue M.: Beicuras mkona, 2007,
Kapramos 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 N3parenscTBo, rox, 311. axpec
JI2.1 |B.H. Merpesenu COopHHK 33724 TI0 KypCy , 2008,
TUIPABIUKH C PELICHUSIMHU:
[IpakTukym
6.1.3. Meroauueckue pa3padoTku
ABTODBI, COCTaBUTENTN 3arnaBue Bubmmorexa M3narenscTBo, 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»
31 LMS Canvas https://Ims.misis.ru/enroll/Y CXXDH
3 ®enepanpHbIi mopran «Poccutickoe http://edu.ru
oOpa3oBaHue» [ DIEKTPOHHBINA pecypc]
93 | OTkpsITOE 00pa3oBaHue [DNEKTPOHHBIN pecypc] http://openedu.ru
4 Poccwuiickas rocynapcTBeHHas OnbInoTeKa http://www.rsl.ru
[OnexkTpoHHBIH pecypc]
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
I.1 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
nu.1 | Kypc MexaHmka )XHUIKOCTH ¥ ra3a B cucreme Canvas




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHareHnue

211 VYuebnas  ayamtopus uia  3aHATHH | Kommext yueGHOM MebGenn Ha 44 mecT s oOydarommxc,
JIEKITMOHHOT'O THIIA, MpakTHYeCKUX | 1 cTalMoOHapHBI KOMIBIOTEp Ui MpernojaBaTteis ¢
3aHATHH BBIXOJIOM B WHTEPHET, MPOSKTOP, dKpPaH HACTEHHBIH, JOCKa

ayJuTOpHAas MEJIOBasl, BeO Kamepa, KOJIOHKH,
muneHsuonHsle  mporpammel MS  Office, MS  Teams,
anTuBupyc Dr.Web.

212 VYyeOHas ayoutopusi  ansd  3aHstuil | Komruiekt yueOnoit mebenu Ha 44 mecT At 00ydaroUIuxcs,
JIEKITMOHHOT'O THIIA, MPaKTHYECKUX | | cTalOHapHBI KOMIBIOTEp Ui MpernojaBaTteis ¢
3aHATHH BBIXOJIOM B WHTEPHET, MPOSKTOP, dKpPaH HACTEHHBIH, JOCKa

ayJuTOpHAas MeIToBas, BeO Kamepa, KOJIOHKH,
nuneH3uonHsle  mporpamMbl - MS  Office, MS  Teams,
anTuBupyc Dr.Web.

212 VYyeOHas ayautopuss i 3aHATHi | Kommiekr yyeOHol mMebenu Ha 44 MecT Ayl 00yYaroImuxcs,
JIEKITHOHHOT'O THIIA, MpakTHIEeCKUX | | cTalMOHApHBI KOMIBIOTEp I MpernojaBateis ¢
3aHATHH BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa

ayJUTOpHAs MeJIOBasl, BEO KaMmepa, KOJIOHKH,
nuneH3nonHble  mporpamMbl - MS  Office, MS  Teams,
arTusupyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

OcBoeHNe TUCIUIUINHEI TIPE/IIoaracT KaK IIPpoBeACHNE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHATHIH, TaK U pabOTy B AJIEKTPOHHOH
uHpopmaronHo-obpaszosarensHoi cpeae HUTY «MUCHUCy (QMOC), uacThio KOTOPOIi HEMOCPEICTBEHHO NPEIHA3HAUYCHHOI IS
OCyIIECTBIICHHs] 00pa30BaTEILHOrO IpoLecca BIsieTcst DIeKTPOHHBIH 00pa3zoBarenbHbIi pecypc LMS Moodle.

PexoMeHIaum no yCrenHoMy OCBOCHHIO Kypca B TPAJUIIMOHHOM (hopme.

JI7st yCIEIIHOTO YCBOSHHSI TEOPETHYECKOr0 MaTepralia HeoOOX0IUMO PErYIISPHO MOCEIATh JEKIHH, TIEPEUNTHIBATE JEKIIMOHHBIN
MarepHal, 3HaYUTeIbHOS BHUMAHUE YICSATh CAMOCTOSTEILHOMY H3yUCHHIO TUCIUILTHHBI.

VYcrnenHoMy 0CBOSHHIO Kypca TakKe MOMOXKET BeIeHHE TEPMHUHOIIOTHYECKOT0 CIIOBAPS, YTO TIO3BOJIUT OBICTpEE yCBaHBaTh
TEOPETHYECKUI MaTepua, IPaMOTHO CTPOUTH CBOIO PeUb MIPH YCTHBIX U MUCHMEHHBIX OTBETAX.

[TporpamMmmMa MHUCHHUILIMHBI BKITIOYAET MPAKTHYECKUE 3aHSATHS, BBIIIOIHEHNE KOHTPOJIBHON paboThI.

KoHnTposbHas paboTa OTJIMYACTCS 3HAYNTEIBHBIMH 3aTpaTaMH BPEMEHHU M TPEOYET OT CTYICHTA 3HAHWH JICKIIMOHHOTO MaTepHaa 1
0OITBIIOr0 BHUMAHMSL. B CBSI3H C 3THM, PY IUIAHUPOBAHUU CBOCH CAMOCTOSTEIBHON PabOTHI BaM CJIEAYET YUUTHIBATE, YTO MIPOMYCK
JIEKI[MOHHBIX 3aHATHI U HEBHUMATEILHOE OTHOIIIEHHE K M3YUCHHUIO MaTepuaa CyIeCTBEHHO OCIOKHHUT BBIMOIHEHHE KOHTPOIBHON
paboTHI.

OdopmiteHHasT B COOTBETCTBUH CO CTaHIApTaMHU KOHTPOJIbHAs paboTa ciaercs Ha kadeapy MeramTyprudecKiuX TEXHOIOTHIA 1
obopynoBanusi. KoHTposbHAs paboTa CUUTACTCS 3aYTEHHOI, €CIIM OHa MPOBEPEHA MPEIOIaBaTeIeM, BEAYIIMM 3aHSATH, 1 UMECT
COOTBETCTBYIOLIYIO 3aMUCh O MPABUILHOM €€ BBITIOTHEHHUH.

VYyacTue B IPaKTHYECKHUX 3aHATHAX TPEOYET OT CTYICHTOB BHICOKOM CTEIICHH CaMOCTOSTEIBHOCTH U CIIOCOOCTBYeET Ooice
rITyOOKOMY OCBOCHHUIO TEOPETUUCCKHX MTOJIOKCHUI U MX MPAKTHYECKOT0 UCIOIB30BaHus. [10 MHANBU Y aIbHBIM HCXOAHBIM JTAHHBIM,
BBIIaBAEMbIM B Haualle MPAKTHYECKUX 3aHSATHI, HEOOXOMUMO TIPOBECTH CAMOCTOSATENbHBIE PACUETHI U C/IENATh BBIBOJIBI 110
MOJTYYEHHBIM PE3YJIbTaTaM: O XapaKTepe MOMYIEeHHBIX TAHHBIX U 00 UX COOTBETCTBUH PEabHBIM MIPOU3BOICTBEHHBIM BEITMYHHAM.
IToAroToBKa K 3a4€Ty IO AUCIUAIUINHE 3aKIII0UACTCS B U3YUICHUH TEOPETHUCCKOI0 MAaTepPHAIIa 110 KOHCIIEKTaM JICKIMH, HCTOYHHKAM
OCHOBHO ¥ JIOTIOJHUTEIIBHOW JINTEPATYPBI, BKIIFOUAst TEMBI CAMOCTOSTEIIBHOTO H3YUCHUSI.

PexomeHmanuy Mo 0CBOSHMIO TUCIUILIMHEI B TUCTAHIIMOHHOHN (opMme.

LMS Moodle mo3BosnsieT HCronbp30BaTh CIEIHUANBHBIA KOHTEHT U 3JIEMEHTHI 3JICKTPOHHOTO O0YUeHHS U TUCTAHITUOHHBIX
oOpa3oBarenbHbIX TexHonoruii. LMS Moodle ucnonb3yercs: npeuMyecTBEHHO Il aCHHXPOHHOTO B3aUMOJIEHCTBUS MEXKIY
y4acTHUKaMH 00pa30BaTeIbHOrO Mpoliecca MocpecTBOM ceTH «HTepHeT».

Yrto0O5! 3¢ GEeKTHBHO UCTIONH30BaTh BO3MOkHOCTH LMS Moodle, a cOOTBETCTBEHHO 1 YCIIEITHO OCBOUTH JUCIHILUINHY, HYXKHO:

1) 3apeructpupoBaThcs Ha Kype. I 3TOro Hy KHO IepeiiTu o CChUIKe, BBIAaBaeMOIl COTPYIHUKAMH JeKaHaTa UK
npernoaasaresieM. JIOTHH 1 apojib COBMAAAET C JIOTHHOM M MapojieM oT JndHoro kabunera HUTY MUCHUC,

2)B pyOpuKke «B Hagan0» 03HAKOMHTHCS C COAEPKAHNEM Kypca, BOIIPOCAMH JIUISI CAMOCTOSTEIBHOM ITOJTOTOBKH, YCIIOBHSMH
JIOIyCKa K aTTecTaIuu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPUSIMU OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Moxynn», 3aX0/s B COOTBETCTBYIOIINE Pa3Ielbl H3yuaTh ydeOHbIe MaTepHabl, pa3MelleHHbIe IpenoaaBareneM. B
T.4. NIOJIb30BAThCS IUTEPATYPOIl, PEKOMEHAOBAHHON NpenogaBaTeneM, NEPEXOs M0 CCHUTKAM;

4)B pyOpuke «brbIIOTEKa» BO3MOXKHO ITOOMPATH IS BRIIIOHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIEHEIE, IOMAITHAE PAOOTEHI,
KypCOBBIE PaOOTHI/IIPOEKTHI) TUTEpaTypy, pasmemennyto 8 ObC HUTY «MUCHUC;

5)B pyOpuKe «3aaHus» HY’KHO O3HAKOMHTBCS C COJEPKaHUEM 3a/1aHHs K TUCbMEHHOM paboTe, CpoKaMHU cAaul, KpUTEPUIMH
OLICHKU. B ycTaHOBIEHHBIE CPOKH BHIITOIHUTE PaOOTY(BI), MOATPY3HUTH 311ECh JKe IS TPOBEPKH. Y TOOHO Ha3BIBATh (haidir paboTHI
cremyromuM odpa3oM (Ha3BaHHUE IpenMeTa (CoKpameHHo), rpymmna, @10, nata akTyanu3auu (IIpy IOBTOPHOM pa3MEIeHHN)).
Hanpumep, MXXul” MBano 1.MI. BTMO-18 19.03.2020. Ecnu paboTa conepKUT pUCYHKH, (POPMYJIBI, TO C LIENbIO COXPAaHEHUS
(dhopmaTHupoBaHHs ee HY)KHO nmoarpyxarth B pdf popmare.

Pabora, moarpy»xaemas JJs IPOBEPKH, TOJDKHA:




- coZiepKaTh Bce CTPYKTYpPHBIC JIEMEHTHI: TUTYJIBHBIN JIUCT, BBEICHNUE, OCHOBHYIO 4acTb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
MPHUIIOKEHUS (TIPH HEOOXOJUMOCTH);

- OBITH 0(hOpPMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMHU.

[IpenonaBarens B TeUEHHE YCTAHOBIEGHHOTO CpoKa (He Ooiee IecsaTu AHEeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapHUsIX K
3aJlaHUIO PelieH3HUI0. B Heil OH yka3bIBaeT Kak MOJOXKUTENbHBIE CTOPOHBI pabOoTHI, Tak 3aMeuanus. [Ipu Hanu4uu B peneH3uu
3aMeuyaHuil 1 peKOMeH1allui, Hy’KHO BHECTH TIONPABKU B pabOTy, HOArPY3UTH €€ 3aHOBO JUIs TIOBTOPHOM MpoBepkH. IIpu sTom
Ba)KHO CIIEANUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX TOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpi HapyIIeHHH CPOKOB, yKa3aHHBIX
IperojaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pab0OTy OCTaeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIIeHHH cpokoB. [To
OKOHYaHUM CEMECTpPa MOATPY3UTh paboTy HeE MOIydUTCS;

6)B pyOprKke « TecTs» IPOMTH TeCTOBEIE 3a/IaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHall, pa3MeNIeHHEIH B pyOprke « Moy,
7)B pyOpuke «OLEHKI» OTCIEKHUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABIECHUS» YATATh OOBABICHNUS, pa3MelaeMble IpernoaaBaTesieM, 1aBaTb 00paTHYIO CBA3b;

9)B pyOpuke «O0Cyx’IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (0OCY’KIAIOTCs OOIINE MOMEHTHI, BHI3BIBAIOIIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMITsl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCITOIb30BaHa IS B3ANMHON IIPOBEPKH;

10)IposBIATE PETyIApHYIO aKTUBHOCTH Ha Kypce. [IpenMyIiecTBEHHO It CHHXPOHHOTO B3aHMOJICHCTBUS MEXKAY yUaCTHUKAMHU
o0pazoBatenpHOro nporiecca nocpeactsoM cetu «MuaTepuer» ucnonesyercst Microsoft Teams (MS Teams). UTo0ObI oIHOLEHHO
HCTIONH30BATh €70 BO3MOYKHOCTH HY)KHO YCTaHOBUTH IprutoxkeHre MS Teams Ha epcoHaBHBIN KOMIBIOTEP U TelIe(oH.
CrapocraM HykHO co31aTh rpyniy B MS Teams. YuacTue B rpyImne no3Bojser:

- CIIyLIaTh JICKIUY;

- paboTaTh Ha MPaKTUYECKUX 3AHIATHUIX;

- OBITH Ha CBS3M C ITPEIOIaBaTENIeM, 3a/1aBasi My BOIIPOCHI MJIM OTBEYAsl Ha €r0 BOIIPOCHI B 0OIIEM YaTe IPYIIIBI B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBISTH COBMECTHYIO PaboTy HaJl JoKyMeHTamHu (Bkiajaka «®aitnsr). IIpu npoBeeHnn 3aHATUH B AUCTAaHIIMOHHOM
CHHXPOHHOM (hopMaTe Hy>KHO Bcerzia paboTaThk ¢ BKIIOUCHHOH KaMepoi. VckimroueH e — ecii penofaBaTeb IOPOCUT
OTKJTFOYHUTH KaMephl 1 MUKPO(DOHBI B CBSI3H ¢ OonbImMu nomexamu. Ha aBaTapkax JOJDKHBI OBITh HCKITIOUHTENIBHO JETIOBEIE (hOTO.




