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CTpyKTypa u coep:kaHue TUCHUILINHBI

1. Hesn 1 3a71aum y4eOHOI JUCHMILUIMHBI, €€ MeCTO B y4eOHOM mpouecce

HeﬂblO HN3YUYCHUA AUCHUILIMHBI ABJISACTCA ano6peTeHHe CTYACHTaMHU CHUCTEMBI 3HAHUN U
HaBBIKOB B 00JI1aCTH TUAPABIWKHA, THAPOMAIIWH U THAPOIIHEBMOIIPUBOAA.

3agauamMu

U3y4ECHUS

JUCHUIIIIMHBI  ABJIAIOTCA:

U3y4eHUe

TUAPOMAIINH, YCTPOUCTB

THAPOIMHEBMOIIPUBOAA, HX TCXHUKO-DKOHOMHUYCCKUX XAPAKTCPHUCTHUK H obnacrei IIPUMECHCHUSA
MNPUHIOUIIMAIIBHBIX CXEM THUIIOBOI'O 060py,HOBaHI/I${, croco0oB pEeryjinpoBaHus CKOPOCTHU IABUKCHUSA

BBIXOJHBIX 3BCHBCB.

2. MecTo nucuuIIMHbI B cTpyKType OOIT

Juctumuimaa «l'uapaBiuka W TUAPOMHEBMONPHBOI» BXOIUT B 00s3aTEIbHYIO YacTh
MOATOTOBKHU CTy1eHTOB 1o HarnpasieHuto noarorosku 20.03.01 Texnocdepnas 6€30macHOCTb.
OcHoBbIBaeTcst Ha 0a3ze JUCIUIUINH: (U3HKA, MATEMATHKa, TCOPETUICCKAsT MEXaHUKa.

SIBsieTcst OCHOBOM JUTSl U3yYCHUS CICAYIOMNX JUCIUILTINH: THAPABINYCCKAC i THEBMATHICCKHEC
CUCTEMBI aBTOMOOWMIICH U TEXHOJIOTHYECKOTO 000pYy0BaHUS, TOILIMBHBIC CUCTEMBI COBPEMEHHBIX U
MEPCIIEKTUBHBIX ABTOMOOMJICH, CHIOBBIC arperaThbl.

3. Tpe6oBanusi K pe3yJbTaTaM OCBOEHUsI COAEPKAHUS THCIUTITHHBI

PesynbTaThl 00pa3oBaHUs SABISIOTCS OCHOBOM /It (DOPMHUPOBAHUS CICAYIONUX KOMIIETCHIIHH (8
coomeemcmeauu ¢ I OC BO 20.03.01 Texnocgeprnas bezonachocmv u mpebosanusimu K pe3yibmamam
0CB0eHUsL OCHOBHOU 0OpazosamenvHoll npoepammsl (OOI):

KOI[ N HAUMCHOBAHHC
KOMIICTCHIIN

WHauKaTOphl JOCTHKCHHM
KOMIIETEHIIMH (10 peasin3yeMoit
JIMCITATIIINHE)

IlepeueHs TUIaHUPYEMBIX pE3yJIbTa-

OIIK-1. CnocoOeH yuu-
THIBaTh COBPEMEHHBIE
TEH/ICHIINH Pa3BUTHUS
TE€XHUKU U TEXHOJIOTHH B
obnactu TexHochepHon
0€3011acCHOCTH, U3MEPU-
TEJIBHOW W BBIYUCIUTEIb-
HOW TEeXHUKH, UH(pOpMa-
IIUOHHBIX TEXHOJIOTUI
IPU PELICHUH TUITOBBIX
3aja4 B 00JacTH npodec-
CHOHAJIBHOW JeATEeNbHO-
CTH

OIIK-1.2. [Ipumenser ecre-
CTBEHHOHAYYHBIE METO/BI TE€O-
PETHYECKOTO U IKCITEPUMEH-
TaJIbHOT'O UCCACAOBAHHS 00BEK-
TOB, MPOLIECCOB, SIBJICHUM, MPO-
BOJIUT DKCIIEPUMEHTHI 110 3a-
AaHHOM METOJIHNKE U aHAJIN3U-
pyeT pe3yabTaThl

TOB
3namo:
Meronsl  TEOPETHUECKHX H
JKCIEPUMEHTAIBHBIX uc-
CJIEIOBAHUM.

HMNHHOBanMOHHBIE TEXHOJOTHU
M0 OKCIUTyaTallik TPaHCIOPTHO-
TEXHOJIOTMYECKUX MAIIIUH.

Meroauky MIPOBEICHUS
M3MEPUTENIBHBIX IKCIIEPUMEHTOB.

Ymemn:
ITonb3oBaThCs
TETHHBIM 000pPYI0BaHUEM.
BrImmosHATE McciieqoBaHUS 110

U3MepH-

HAay4yHO-  TEXHHYEeCKoMy  oboc-
HOBAHHUIO.

Hcnonb30Barh  MOJyYEHHYIO
nHopManui0 AN COBEpIIEH-
CTBOBaHUS TEXHOJIOTUYECKUX
MIPOLIECCOB.

Bnaoems:

TexHonorusiMu Mo AKCIuTyara-
L1, 00CITY>)KUBaHHUIO U PEMOHTA.
H3mepuTenbHBIM obopy-




JOBaHUCM.

4. CTpyKTYypa H coJep:KaHue TUCHUILIMHBI
4.1. O6beM yueOHOI TMCUUIIIMHBI M BBl YUeOHOH padoThl

O0bem yacoB (3a4. ej1.)

Bux yueGHoii paGoThi Ounas popma | OuHo- 3aounas
3204HasA dhopma
dopma
OO0mas yuedHast Harpy3ka (Bcero) 108 108
(3 3au4. en) - (3 3au4. en)

O0s3aTesibHasi ayAWTOpPHasi y4deOHasi HarpyskKa o1 - 6
(Bcero)
B TOM 4HcJIe:
Jlexiuu 34 - 4

CemMuHapcKue 3aHsATHS - - -
[IpakTHYecKue 3aHsATHS - - -
JlaGopaTopHbie pabOThI 17 - 2
KypcoBast pabota (KypcoBOii MPOEKT) -
Hpyrue  GopMbl W  METOJOBI  OpPraHU3aIUU - - -

00pa3zoBaTeNIbHOTO npoiiecca (pacuemmno-
epaguueckue pabomsi, 2pynnogvie  OUCKYCCUU,
poiesvie  uepbl, MpeHuHe, KOMNbIOMepHbvle

CUMYTAYUYU, UHMEPAKMUBHbIE NeKYUU, CEMUHAPDL,
aHanu3 0eo8blX CUmyayuil u m.n.)
CamocrosiTenbHas padoTa cTyAeHTa (BCero) 53 - 98
dopma arTecTanuu 3a4er - 3a4er

4.2. Conep:kaHue pa3aesioB TUCIIHNITIMHBI

Tema 1. OBIIIUE CBE/IEHUA

1.1 OcHOBHbIE MOHATHUS TUAPABIUKUA U PU3NUECKUE CBOWCTBA KHUAKOCTeH U razoB. [Ipeamer
ruapasivku. Mcropus pasBuTHs TMAPABIMKA Kak Hayku. [loHstne o HpIOTOHOBCKOW JKMIKOCTH U
uaeanbHON KUAKOCTH. OCHOBHBIE (DU3UYECKUE CBOMCTBA KUIKOCTEH: YIENbHBIM BEC, MIOTHOCTb,
CKMMAEMOCTh, TEMIIEPATYPHOE PACLIMPEHUE, BA3ZKOCTD KUIKOCTEN.

Tema 2. OCHOBBI TEOPHH KHJKOCTEH H I'130B

2.1 OOGmIue 3aKOHBI U YPaBHEHHsI CTATHKU KUAKOCTEH  Ta3oB [MapocTaTudeckoe JaBJeHHE.
CBOMCTBO THAPOCTATHYECKOTO JABJICHUSA. YPaBHEHHUS PABHOBECHsI KUIKOCTEH U Ta30B (ypaBHEHUS
Diinepa). OCHOBHOE ypaBHEHUE THIPOCTATHKU. 3akoH [lackans. ['mapocTarnueckuii mapaaokc. 3aKoH
Apxumena. Cuibl THAPOCTATUYECKOTO JABJICHUS HA INIOCKUE U KPUBOJMHEMHBIE TOBEPXHOCTH. 3aKOH
Apxumena. OCHOBBI TEOPUH IJIABAHUS TEJL.

2.2 OnHOMEpPHBIE TMOTOKHU XUAKOCTEW W Ta30B OCHOBHBIE BHUJIbI JBUXKEHHS KUIKOCTEH.
OCHOBHBIE OHATHUSA CTPYIYATOrO IBH>KEHUS. Y PABHEHNE HEPA3PBIBHOCTH ISl DJIEMEHTAPHOM CTPYUKH
u ans motoka. JluddepeHuuanbHble YpaBHEHHS JIBUKCHHS HEBS3KOH (MAEalbHOW) >KUIKOCTH
(ypaBHeHus1 Ditnepa). YpaBHeHune bepHymm s dieMEHTapHOW CTPYWKH HEBSI3KOW (MaealbHOM)
KAJKOCTH M ISl MIOTOKA PEAJbHOM KUAKOCTU. J[Ba pexuma JIBUKEHHUS BA3ZKOW KUIKOCTH. Hucio
Petinonnaca.

2.3 TumpaBnuyeckue pacueThl TEUYEHHS KHIKOCTEH B TpyOompoBojax [ uapaBmudeckue
conpotuBiieHusi. OCHOBHOE YpaBHEHUE PAaBHOMEPHOIO JBM)KEHUA KUIKOCTH. Pacder moTepps Hamopa
MIpY JIAMUHAPHOM U TYPOYJICHTHOM peXUME JIBIKEHUS KUAKOCTH. OCHOBHI pacdera TpyOOImpOBOIOB.
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®opmynsl [le3un u Jlapcu-Beiicbaxa nis pacuera moreps B TpyOompoBoax. Pacuer ruapaBindecku
JUTMHHBIX U TUPABINYECKU KOPOTKUX TPYOOIPOBOIOB.

Tema 3. . TH/IPABJIHYECKHE MAIITHHBI (HACOCHI)
3.1 O6umwme cBepeHus U kiaccupukanuss HacocoB OCHOBHBIE TEXHHUYECKHE IapaMeTpbl HAcOCOB,
knaccuukanus HacocoB. /IMHaMuYeckre Hacochl M 00JIacTh MX MpuMeHeHus. OObeMHbIE HACOCHI,
KOHCTPYKIIMU 0OBEMHBIX HACOCOB U 00J1aCTh MX IPUMEHEHUS.

3.2 OcHOBBI pacueTa THIpABIMYECKUX MaluH Pacder nuHamumyeckux HacocoB. OCHOBHOE
ypaBHEeHHe LIeHTpoOexHOoro Hacoca. [lapaiiensHas u nocienoBareabHas padbora HacocoB. OObeMHbIE
Hacochl. PacueT TeXHUYECKHX TapaMeTpOB 0OBEMHBIX HACOCOB.

Tema 4. TH/IPOIITHEBMOIIPUBO/

4.1 O6mue cBeneHus o TuaAponHeBMONprBoAe OOIIas XapakTeprCcTUKA THIPOITHEBMOTIPUBO/IA.
Paboune xkuakoctH and  00BEMHOTO  TI'MINPONHEBMONpHUBOJA. JOCTOMHCTBO  00BEMHOIO
TUIPONIPUBO/IA.

4.2 OcHOBBI pacueTa TI'MJpONHEBMONpUBOAa Pacuer paboumx XapaKTepUCTUK CHIIOBBIX
ruapounauHapoB. Pacuer mnoBopoTHbIX ruzapoasurareneil. Ilogbop ruapoanmaparypbl s
THJIPOIPUBO/IA.

4.3 IlepcnexktuBbl pa3BuTus TUAponHeBMonpuBogaa Co3gaHue TUIpONpUBOJAA Oojee
HSKOHOMHYHOIO M MEHEE METAJUIOEMKOI'0 ¢ NMPUMEHEHHUEM COBPEMEHHOW I'MIpOITHEBMOANNapaTyphbl.
[Ipy npoexkTUpOBaHMM TUAPOMHEBMOIIPUBOJIA IPUMEHATh OOJee BBICOKME JaBICHHUS pPadounx
AKHUJIKOCTEH B THAPOCUCTEME.

4.3. Jlekuun
Ne Ha3Banue TeMbIl O0BLeM yacoB
n/n Ounasi| Owuno- | 3aoun

¢dopma| 3aouynasi| asn
dopma | popma

Oo6mume cBeaenusa. CpoiicTBa XHUAKOCTEM HW ra3oB. OCHOBHBIE -
1 3aKOHbl  rujapoctaTuku. ['maponunamuka. YpaBHenue /[l 4 1
bepnynnu. I'mapasianyeckue notepu. PexxruMbl TEUSHUS dKUJIKOCTH.
Ucreuenue sxuakoctu. BzaumopeilcTBue CTpyn U Iperpaibl. -

2 I'mppaBnmuyecknit  ymap. Pacder TpocTBIX W CIIOKHBIX 4 0,5
TpyOOIPOBOIOB.
I'mapaBnnyeckne MammHbl. JlomactHele Hacockl. OObeMHBIE -

3 rugpasnrueckne MmamuHel (OI'M). IlopiineBble M pPOTOpHBIE 4 0,5

Hacochl. OObeMHbIE THIPOIBUTATEIIH.
OO0BeMHBIE TUAPOIIPUBO/IBI, HX CTPYKTYpa, 001aCTh MPUMEHEHUS. -

4 4
Knaccudukanus. Paboure sKUAKOCTH THAPOMTHEBMOCHCTEM. -
I'mnpoanmnapatypa. OcHoBHas u BcrioMorarenbHasd. HazHauenue n 1

5 NPUHIMIT JeHCTBUS, YCIOBHOE TIpaduueckoe oOO3HaYeHUE B 4
THAPABIMYECKUX CXEMaXx.

IIpocTeiiine cxeMbl THAPONPUBOAOB. MeETOABl PEryIHpOBaHUS -

6 CKOPOCTH BBIXOJHOTO 3BE€HAa M WX CpaBHUTEJBHBIA aHaIU3. 4 05
IIpenBapuTenbHbli M CTaTUYECKUN pacyeT TUAPOIPHUBOJA '
IIOCTYIIATEIbHOIO ¥ BPaLaTEJIbHOIO JEHCTBUSI.

7 [IHeBMaTHUecKkue NPHUBOABI, WX THUIIOBBIE CXEMBI, OCOOCHHOCTH 4 - 05
paboThl M IpeIBaPUTEIIbHBIN pacueT MHEeBMOLMINHPA. '

Hroro: 34 - 4

4.4. TlpakTHyecKkne 3aHATHS

[TpakTrueckue 3aHATHS y4€OHBIM IIJIAHOM HE MPEIYCMOTPEHBI
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4.5. JlabopaTopHbie padoThI

Ne Ha3sanue TeMbl O0BbeM yacoB
n/n Ounasn QOumno- 3aouHnasn
dopma 3a04Has dopma
¢opma
1 [Tpubopsl i N3MEpEHHs AABICHUS JKUAKOCTH 2 - 2
2 Pexxumbl  TeweHus — xuakocTH.  MinmrocTparus 2 - -
ypaBHeHus1 bepHysu.
3 Onpenenenne KOPQPUIUEHTOB THAPABINIECKOTO 3 - -
CONPOTHUBIICHUSL.
4 DHepreTUIecKue HCTIBITAHHS IIEHTPOOEIKHOTO 4 - -
Hacoca.
5 HcrnpiTaHust IIECTEPEHHOTO HAacoca W HACOCHOM 2 - -
CTaHIUH.
6 WcnpiTaHusi  aKCHAJIbHO-MOPIIHEBOTO  POTOPHOTO 2 - -
JIBUTATEIIsI.
7 HcnbiTanusi CUI0BOT0 TUAPOLUMIIMHIIPA. 2 - -
HTroro: 17 - 4
4.6. CamocTosiTe/IbHAsA padoTa CTY/ICHTOB
Ne O0beM yacoB
n/n Ounasn OuHo- 3aounasn
HazBanue Tembl Bup CPC ¢dopma 3a04yHas | ¢popma
dopma
[ToaroroBka k
Pacuer OCHOBHBIX
n1abopaTopHbIM paboTam,
rapamMeTpoB CHCTEMBI
K TeKyIlleMy U
1 TUAPONPUBOIA 9 - 16
MIPOMEKYTOUHOMY
MOCTYIATEIbHOTO ’
T — KOHTPOIIO SHaHHH K
YMEHHUM.
[ToaroroBka k
Omnpenenenue napameTpoB | J1a00OpaTOpHBIM paboTawm,
2 u 3aBUCUMOCTH OT | K TEKYILIEMY U 9 i 16
Harpy3Ku U | IPOMEXKYTOUYHOMY
peryJMpoBaHus MPUBOAA. | KOHTPOJIIO 3HAHUU U
YMEHHMM.
IToaroroBka k
Pacucr PEKIMOB n1abopaTopHbIM paboTam,
3 | macochoit crammum ma | - TEKYIIEMY H 9 - 16
cuctemy OI'TI. HPOMENYTOUHOMY
KOHTPOJIIO 3HAHUHN U
YMEHMM.
[Toctpoenue [ToaroroBka k
XapaKTepUCTHK HACOCHOH | J1ab0opaTopHBIM paboTawm,
CTaHIINU CHUCTEMBI | K TEKyIIeMYy U
4 TUIPOTIPUBO/IA, IIPOMEXYTOUHOMY 9 - 18
OIIpeAcIICHUE KOHTPOJIIO 3HAaHUU U
3¢ HEKTUBHBIX YMEHHH.

nokazarenen OI'TI




IToaroTroBka k
I'mapaBnuueckue
nmabopaTOpHBIM paboTam,
CIEISAIINE MPHBOJBL |\ eMy i
5 Pa3IMYHOTO Ha3HAYCHUS U Y Y 9 - 16
MIPOMEKYTOUHOMY
1504 MPUHIUITAATHHBIC 2
KOHTPOJTIO 3HAHUH U
CXEMEL. .
YMEHHUH.
IToaroroBka k
J1a00paTOPHEIM paboTam
Brinonnenne « Ter meffl " p ’
6 WHIMBHTY ATbHBIX Y y 10 - 18
M MIPOMEKYTOUHOMY
3aJaHui 2
KOHTPOJTIO 3HAHUH U
YMEHUH.
Hroro: 53 - 98

4.7. KypcoBble padoTbI/IPOEKTHI.
KypcoBble paboTbl HE IPEyCMOTPEHBI.

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHHU

[IperoaBanye AUCIUILUIMHBI BEETCS C MPUMEHEHHEM CIIEAYIOMNX BUIOB 00pa30BaTENbHBIX
TEXHOJIOTUH:

e TPAaIUIMOHHBIE OOBSICHUTEIbHO-WUIIOCTPATUBHBIE TEXHOJIOITMH, KOTOpBIE 0O0ECIIEUMBAIOT
JOCTYITHOCTh y4e€OHOro Mmatepuana i OOJBIIMHCTBA CTYAECHTOB, CUCTEMHOCTb, OTPaOOTaHHOCTh
OpTraHU3aIMOHHBIX (POPM M MPUBBIYHBIX METO/I0B, OTHOCHUTEIHHO MajIble 3aTPaThl BPEMEHH;

® TEXHOJIOTMM MNPOOJEMHOro OOyuyeHHUs, HaIpaBJIEHHbIE Ha pPAa3BUTHE I103HABATEIbHOU
aKTUBHOCTH, TBOPYECKOM CaMOCTOATENBHOCTH CTYAEHTOB M IpeIojaranye nociae10BaTelbHoe U
L[E€JICHANIPaBJICHHOE BBIABM)KEHHUE Tepe]] CTYJIEHTOM IO3HABaTENbHBIX 33J]a4, pa3pelieHue KOTOPBIX
MO3BOJISIET CTYACHTAaM aKTUBHO YCBaMBaTh 3HAHUS (MCIIOJIb3YIOTCS TIOMCKOBBIE METO]Ibl; TOCTAaHOBKA
MO3HABATENIHHBIX 33]1a4);

e TEXHOJIOTMH Pa3BHBAIOIIETO 00YUYEHUs, TO3BOJISAIOLINE OPUEHTUPOBATh YUeOHBIN Ipoliecc Ha
MOTEHIIMaJIbHbIE BO3MOXKHOCTH CTY/IEHTOB, X pEalU3aliio U pa3BUTHE;

e TEXHOJOIMH KOHLEHTPUPOBAHHOTO OOyYEHHUs, CYTh KOTOPbIX COCTOMT B CO3JIaHUH
MaKCUMaJbHO OJIM3KOM K €CTECTBEHHBIM IICHMXOJIOTUYECKUM OCOOEHHOCTSIM YEJIOBEYECKOTO
BOCIIPHUSATHS CTPYKTYPbI yueOHOT0 Ipoliecca U KOTOPBIE Tal0T BO3MOYKHOCTb TIIyOOKOI'O ¥ CHCTEMHOTO
U3YYEeHUsI coiepKaHMsl yUeOHBIX AUCLHUIUINH 3a CYET 00bEeIMHEHUS 3aHATHI B TeMaTU4YecKue OJI0KH;

e TEXHOJOTMH MOJYJIbHOIO OOY4YeHHs, MAAIOLIMEe BO3MOXKHOCTh oOOecredeHus T'MOKOCTH
mpouecca OOy4eHHs, aJanTalud €ero K HWHAUBUAYaJIbHBIM IOTPEOHOCTIM M OCOOEHHOCTSIM
oOyyaromuxcs (OIPUMEHSIOTCS, KaK MPaBWJIO, NMPH CAMOCTOSTEIBHOM OOYYEHMH CTYJIEHTOB IIO
WHIUBUAYATbHOMY Y4eOHOMY IUIaHY);

e TexHoNOruu auddepeHnpoBaHHOrO 00y4YeHHUs, 00ECIEUNBAIOIINE BO3MOKHOCTh CO3/IaHHS
ONTHUMAJIBHBIX YCIOBUH Al pa3BUTHUS HMHTEPECOB M CIIOCOOHOCTEHW CTYAEHTOB, B TOM 4YHCIE U
CTYACHTOB C OCOOBIMH O0pa3oBaTeIbHBIMH IOTPEOHOCTSMHU, YTO TO3BOJIIET pealn3oBaTh B
KyJIbTYpPHO-00pa30BaTeIbHOM MPOCTPAHCTBE YHHUBEPCUTETA MJICIO0 CO3JaHHs PaBHBIX BO3MOXHOCTEH
JUIsl TIOJY4YeHuUs1 00pa3oBaHUs

e TEXHOJIOTMHM aKTHUBHOTO (KOHTEKCTHOT0) 00Y4YEeHHMs, C MOMOIIbI0 KOTOPHIX OCYIIECTBIISETCS
MOJICIMPOBAaHUE  TNPEAMETHOro, NPOOJEMHOT0O M  COLMAIbHOIO  cojepkaHus  Oymyrei
npodeccnoHanbHOM NeSTENbHOCTH CTYIEHTOB (MCHOIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE METO/IbI
oOydeHus) u T.1.

MaxkcuManbHas ~ 3(QQEKTUBHOCTh  MENAarorudyeckoro  mpolecca  JOCTHTaeTcss  IyTeM
KOHCTPYHPOBaHHS ONTUMAIBHOTO KOMIUIEKCA MeJarOTMYeCKUX TEXHOIOTUI U (MJIN) UX JIEMEHTOB Ha
JMYHOCTHO-OPUEHTUPOBAHHOM, JEATEIIbHOCTHOW, JUAJOTHYECKOM OCHOBE M HUCIOJIb30BaHUS
HEOOXOUMBIX COBPEMEHHBIX CPEJCTB 00yUEHUS.



6. yqeﬁHO'MeTOI[I/I‘IeCKOQ Hu l'[pOl"paMMHO-I/IH(l)OpMaIII/IOHH()e odecrneyeHue AUCHHUIIINHBI

a) OCHOBHAasI JIUTepaTypa:
1. Hukutun O.®., 'uppasiuka u ruapornaeBmornpuBoy / O.®D. Hukutun - M. : U3parensctBo MI'TY
uMm. H. D. baymana, 2012. - 430 c. - ISBN 978-5-7038-3591-3 - Tekct: anekrponusiii / 3bC "Kon-
cyabTanT cryaenta': [cait]. - URL: http://www.studentlibrary.ru/book/ISBN9785703835913.html
2. 3yiikoB A.JL., I'mapasnuka: B2 1. T. 1. OCHOBBI MEXaHHUKH KHUJIKOCTH : yueOHuK / A.JL. 3yiikoB - M.:
NznarensctBo MUCH - MI'CVY, 2017. - 519 c. - ISBN 978-5-7264-1664-9 - TekcT: 371eKTpOHHBIH //
9BbC "KoHcynpTaHT CTyJeHTa'": [caliT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785726416649.html
3. JloBkuc 3.B., I'mapasnuka: yue6. mocobue / 3.B. JIoBkuc - Munck: benopyc. nayka, 2012. - 439 c. -
ISBN 978-985-08-1485-2 - Tekct: anexrponnsiii / ObC "KoncynbranT crynenrta": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850814852.html
4. Camapun O.J1., 'mapaBinyeckue pacueTbl HHXEHEPHBIX cucTeM : CrpaBou. mocobue / Camapun
O.[. - Uznanue BTOpOE, IepepaboTanHoOe U JonoiaHeHHoe - M. : U3znatensctBo ACB, 2016. - 136 C. -
ISBN 978-5-4323-0014-0 - Texkcr : anexrponnsiii / OBC "Koncynbrant cryaenrta": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785432300140.html
0) 10MOJIHUTE/ILHAS JIUTepaTypa:

1. Kawmsimies JI.A., ['uapaBindeckue NpruBoIbl MOOMIIBHBIX YCTaHOBOK. Y. 2: DIEMEHTHI THAPOIIPH-
BOJIa MOOMJIBHBIX YCTAaHOBOK : Y4eO. mocobue / Kamprmes JI.A., 3Bepes B.A., Jlomakun B.B. - M. :
WznarensctBo MI'TY um. H. 3. baymana, 2007. - 104 c. - ISBN 978-5-7038-2956-1 - TekcT : anek-
TPOHHBII // 9BbC "KoHcynbTaHT cTyaeHTa" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785703829561.html
2. Cammyxun A.A., OCHOBBI THIPABIMKH : y4eOHOE TTocoOue ¢ 3aJauaMi U IPUMEPaMHU UX peHIeHus /
A.A. Canyxun, B.A. Kypoukuna - M. : U3nareasctBo MUCH - MI'CVY, 2017. - 115 c. - ISBN 978-5-
7264-1627-4 - Texkcr : onextponnblii // OBC "Koncymbrant crynmenta": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785726416274.html
3. 10.C. BacusbeB, MamuHocTpoeHue. [ uapaBiniyeckue MalliuHbl, arperatsl U ycraHoBku. T. IV-20 /
10.C. Bacunsbes, B.A. YmoB, FO.M. HUcaes u ap.; Ilox pen. FO.C. Bacunbesa - M.: MammHocTpoeHue,
2015. - 584 c. - ISBN 978-5-94275-795-3 - Tekcrt : anexrponnsiii / DbC "KoHcynbraHT cTyneHTta':
[caiiT]. - URL: http://www.studentlibrary.ru/book/ISBN9785942757953.html

B) HHTEPHET-PeCcypChl:

MunncrepcTBo 00pazoBanus U Hayku Poccuiickoit @eneparuu — http://MmunoOpHayku.pd/

denepanbHas ciryx0a 1Mo Haa30py B chepe obpazoBanus U Hayku — http://obrnadzor.gov.ru/

MunucTepcTBo 00pazoBanus U Hayku Jlyranckoit Hapoanoii Pecriyomuku —https://minobr.su

Haponusrit coBet JIyranckoi Hapoanoii Pecriy6muku — https://nsinr.su

[Topran ®enepanbHBIX TOCYAAPCTBEHHBIX OOPAa30BATENBHBIX CTaHAAPTOB  BBICIIETO
obpazosanus — http://fgosvo.ru

®denepanbhblil mopran «Poccuiickoe odpasoBanue» — http://www.edu.ru/

Wudopmannonnas cucrema «ExamHOe OKHO mocTyma K o0pa3oBaTelNbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIi EHTP HHGOPMAITHOHHO-00pa30BaTeIbHBIX pecypcoB — http://fcior.edu.ru/

DJIeKTPOHHbIe OUOIHOTEYHbIe CHCTEMbI U pecypchl
DIeKTPOHHO-0MOINOTeYHAs cucreMa «KoncynbTant CTYZCHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x
DekTpoHHO-0MOaMoTeuHas cuctema «StudMed.ruy —https://www.studmed.ru
NudopmaunonHbiii pecypc 0M0IHOTEKH 00pa30BaTe/IbHOM OPraHU3alMu
Hayunas 6ubmmorexa umenn A. H. KonsieBa — http://biblio.dahluniver.ru/


http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/

1. MaTepI/IaJ'[LHO-TeXH]/I'leCKOC o0ecneyeHue AUCHHUIIIINHBI

OcBoenue AMcUUILINHBI « MapaBnyka U rTuAPOIHEBMOIIPUBOI» IIPEAIIONIATAET UCIIOIb30BaHUE
aKaJeMHYECKHX ayJAUTOPUiA, COOTBETCTBYIOLIUX JIEHCTBYIOUINM CaHUTAPHBIM M MPOTHUBOMOKAPHBIM
IIpaBWJIaM U HOpMaM.

[Ipouee: pabouee MecTo MpenogaBaTelis, OCHAIIEHHOE KOMITBIOTEPOM C A0CTYyNoM B HTepHeT,
pabouune MecTa CTyJICHTOB, IpeIHA3HAYEHHBIE 7151 paOOTHI B ay IUTOPHH.

ITporpamMHOe o0OecrieueHue:

DOYyHKIHOHAIBHOE
Ha3HAYCHHE

becniaTHoe npo-

rpamMMHoe odecneye-

HHUE

CceblIkH

OducHblii TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OmneparnuoHHasi  cu-
creMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com
[TouToBBIiT KITUEHT Mozilla Thunderbird | http://www.mozilla.org/ru/thunderbird

daiin-MeHeKep

Far Manager

http://www.farmanager.com/download.p
hp

Apxusarop 7Zip http://www.7-zip.org/

I'papuueckuit  pe- | GIMP (GNU Image http://www.gimp.org/ http://gimp.ru/view-
JaKTOP Manipulation page.php?page id=8 http://ru.wikipe-
Program) dia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

Aynuoreiiep VLC http://www.videolan.org/vlc/



https://www.libreoffice.org/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.farmanager.com/download.php
http://www.farmanager.com/download.php
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.7-zip.org/
http://www.7-zip.org/
http://www.7-zip.org/
http://www.gimp.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://gimp.ru/viewpage.php?page_id=8
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://ru.wikipedia.org/wiki/GIMP
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/
http://www.videolan.org/vlc/

CAIIP

KOMIIAC 312V

https://kompas.ru

aTTecTalMHU M0 JTUCHUILINHE (MOIYJIIO)

MMacnopT

(ona OLIEHOYHBIX CPEACTB MO Y4eOHOH TNCHUILIUHE
«'uapaBinKa v THAPO- MHEBMONPHUBOIAbD)

IToxa3zarenu u KPUTECPHUHA OLICHUBAHUA KOMHCTCHHI/Ii;I, OIIMCaHHuE IIKAJI OHCHUBAHUA

8. ®oH/ OLEHOYHBIX CPEACTB IJIsl IPOBEIEHH TEKYIIEr0 KOHTPOJIS H MPOMEKYTOYHOM

IIepeuens mianupye- | Kontpomupye-
" MBIX pe3yJIbTaToB MbI€
HHHKaT? PbI 10~ paszaeinbl Haumenona-
No Koz NOHTPOJHPY= | CTHKCHIN KOMIIE- (Tembl) yueb- | HUE OLIEHOY-
€MOI KOMIIeTeH- | TeHUui (1o pea- .
/1 o HOM JAHUCIIH- HOTO Cpe[l-
002078 JU3yeMOl THclu-
- ITUHBI (MO- CTBa
IyJst), IpaK-
TUKH
1 OIIK-1. Cnoco- | OIIK-1.2 Uc- 3uamo: Tema 1 CobecenoBa
OCH YYUTBIBATh | MOJB3YET HAYyU- Metonbt Tema 2 Hue (yCTHBIN
COBpPEMEHHBIC HBIE 3HAHUS TSI | TEOPETUYECKUX u | Tema 3 WIK  TUCh-
TEHJCHIIMU Pa3- | PELIeHUs Mpo- OKCIICPUMEHTAIBHBIX | Tema 4 MEHHBIN
BUTHSI TCXHUKHU (peccHOHANBHBIX | HCCICIOBAHUN. OIpOoC), KOH-
Y TEXHOJIOTUW B | 3ajad. NunosanronHble TpOJIbHA pa-
00JIaCTH TEXHO- TCXHOJIOTHH o 00Ta, TeCTEI
C(I)epHOfI 0e3- SKCILTyaTaluu
ONACHOCTH, U3- TpaHCIIOPTHO-
MEpPHTENbHOMN U TEXHOJIOTHYECKUX
BBIYHCITUTEINb- MalTiH.
HOU TEXHUKH, Ymems:
HH(OPMALHOH- Ionw3oBarbcs
HBIX TEXHOJIOTHH H3MEPHUTEIILHBIM
[IpY PeLIeHUN 000pyI0BaHHEM.
THIIOBBIX 337124 B BrImonHaTh
06IaCTH TIpO- M CCIIEJOBAHUS 1o
deccronanbHoM Hay1HO-
NeATENBHOCTH TeXHUYECKOMy o000cC-
HOBaHMIO.
Hcnonb3oBare
MOJY4YEHHYIO
nH(pOpMaIHIO JUTSL
COBEPILIEHCTBOBAHMS
TEXHOJIOTHYECKUX
MIPOLIECCOB.
Meronuky
MIPOBEICHUS
U3MEPUTEITEHBIX
IKCTIEPIMEHTOB.
Bnaoemos:
TexHomorusMu
1o IKCIUTyaTallnH,
00CITy’)KHUBaHUIO u
PEMOHTA.
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N3mepurenbHbIM
000pyIOBaHUEM.

Ilepeyenb BonpocoB
(ny1st mpoBeneHus codecenoBaHuA (YCTHBIN MJIM NMCbMEHHBIN 0NPOC))

[Tpenmer ruapasauky. McTopus pasBUTHS THAPABIUKA KaK HAYKH.

OcHoBHbIE PU3NYECKUE CBOWCTBA KUAKOCTEH. [IoHATHE O HEBS3KOM (MI€aTbHOM) KHUIKOCTH.
I'mppocratnueckoe nasiaenue. CBOMCTBA FTUAPOCTATUYECKOTO JABICHHUS.
Juddepennnanbapie ypaBHEHHSI paBHOBECHS )KUAKOCTH (YpaBHEHUs Ditiepa).

OcHOBHOE ypaBHEHUE THIPOCTATHKHU.
3axoH ITackans.

ITee30MeTp M IbE30METPUYECKAs BBICOTA.
BaxyyM u BakyyMeTpuueckas BbICOTA.
9. TI'mapocTaTuyeckuii mapajaokc.

10. JlaBneHue )KUIKOCTH Ha IUIOCKYIO TOPU30HTAIbHYIO IOBEPXHOCTb.

11. JlaBiaeHue )UAKOCTH Ha HAKJIIOHHYIO IOBEPXHOCTh. OIpeeeHre MECTOIOI0KEHHS LIEHTpa J1aB-
JICHUSL.
12.31m10pBl rMAPOCTaTUYECKOIO JABJICHUS HA TUIOCKUE TIOBEPXHOCTH.
13.Cuna rujpocTaTUYECKOro 1aBJIeHUs, IEHCTBYOIIAsl Ha KPUBOJIMHEHHBIE TOBEPXHOCTH.
14.3axoH Apxumena. OCHOBBI TEOPUU TUIABAHUS TE.
15.0cHoBHBIE BUBI ABHKEHUS KUAKOCTU. [ MaApaBIMUecKe 3IEMEHThI TOTOKa.

16. JIunus Toka, TpyOKa TOKa U CTpyHKa.
17.I'ngpaBiryeckoe ypaBHEHUE HEPA3PBIBHOCTHU I CTPYHKH.
18.IToroxk xunkoctu. Pacxon u cpeaHsist CKOpOCTb JBUKECHUS JKUIKOCTH B dKUBOM
CEUYEHUU NOTOKA.
19.I'ngpaBinyeckoe ypaBHEHHE HEPA3PBIBHOCTH IS TOTOKA KUIAKOCTH.

20. Iuddepennmanbapie ypaBHEHHS IBUKEHUS HEBA3KOM (MaeaIbHOMN ) )XKUAKOCTH. 21.YpaBHEeHHE
bepHynnu U1t cTpyiKy HEBA3KON (MIeaTbHON) )KUAKOCTH.

22.I'eomeTpruyeCcKuil U SJHEPreTUYECKUI CMbICH ypaBHEeHUs bepHyum 1uist cTpyHKu

HEBA3KOMH (HMeanbHOIl) KUIAKOCTH.

23.VYpaBHenue bepHym /Ui 371€MEHTapHON CTPYHKU peaabHON KUIKOCTH.

24.YpaHenue bepHyum Ui IOTOKA pealbHOM KUJKOCTH.

25.IloHsiTHE O TUAPABINYECKOM U ITHE30METPUUYECKOM YKIOHAX.

26.I'upaBnuueckoe CONpOTUBICHUE. BUbI rMIpaBIMUECKUX COIPOTUBIICHUM.

27. JIBa pexxuMa JBUKEHUSI BSI3KOM KUJIKOCTH.

28.Yucno Pelinonpaca. OnpeneneHue pexxuMa JBUKEHUS JKAJKOCTH.

29.0cHOBHOE ypaBHEHUE PAaBHOMEPHOTO JIBUYKEHUS KHUJIKOCTH.

30.Pacnipenenenne CKOpoOCTeH 10 )KUBOMY CEYEHHIO IIOTOKA IIPY JTAMUHAPHOM PEXKHUME

B YCIIOBUSIX YCTAHOBUBILETOCS ABUKECHHUS.

31 Pacxon u cpefHsist CKOpOCTb T€UEHHs B TpyOe MpH JJaMuHapHOM pexume (popmyina [yaseiis).
32.IloTepu Hamopa no JJIMHE NPH JAMUHAPHOM PEXUME JBUKEHUS KUTKOCTH.
33.TypOyneHTHBIN peXUM ABMXKEHUS KUAKOCTH. [IOHATHE O THAPaBINYECKON IEPOXOBATOCTH.
34. KoappuiueHT ruipaBinyecKoro COnpoTUBICHUS TPEHUS .

35.0npenenenne MECTHBIX IOTEPH HANIOPA.

36.0cHOBBI pacyeTa TpyOOIpOBOIOB.

37.Pacyer rupaBINyuECcKy ATUHHBIX TPYyOOIPOBOIOB.

38.Pacuer rusipaBinyecKku KOPOTKUX TPyOOIpOBOIOB.

39.Mcreuenue KUaKOCTH YEPE3 OTBEPCTUS U HACAIKH.

40.Hcreuenne KUAKOCTH Y€pe3 MAJIOE OTBEPCTHE B TOHKOW CTEHKE.

41.Ucteuenune KUIKOCTH Yepe3 HACAIKHU.

42.0OCHOBHbBIE TEXHUYECKHE MMapaMETPhl HACOCOB.

PN R
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Kputepuu u mkana oreHuBaHUS 10 OIICHOYHOMY CPECTBY cobecenoBanue (yCTHBIN WIH MUCh-
MEHHBIH OTIpPOC)

Ikana OLICHUBAaHUA XapaKTepI/ICTI/IKa 3HaHUA IMpEeaAMETa U OTBETOB

OoTINYHO (5) CrtyneHT riayOoKo M B MOJHOM O00BEME BIAJEET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, WCUEPNBIBAIONIE U JIOTUYHO €ro
W3JIaraeT B YCTHOW Wi muchbMeHHOW ¢opme. [Ipu 3TOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSBISICT TBOPUCCKUI MTOIXOT
B OTBETax Ha BOMPOCHI M MPaBUIHHO OOOCHOBBIBAET MPHUHSTHIE
pCIICHUs, XOpPOIIO BIIAJCET YMCHHUSAMH W HABBIKAMH IIPU
BBITIOJTHEHUH NMPAKTUYECKUX 33]1a4.

xopoito (4) CryzaeHT 3HaeT NMporpaMMHBIA MaTepual, I'PaMOTHO U II0 CyTH
U3JaraeT ero B YCTHOH WJIM MUCHMEHHOW (opme, IoIycKas
HE3HAYUTEIIbHbIE HETOYHOCTH B YTBEPKACHMSX, TPAKTOBKAX,
ONpPEIEICHUAX U KAaTETOPHUIX WIM HE3HAYUTEIIBHOE KOJIMYECTBO
omnbok. Ilpu 3TOM Biazgeer HEOOXOAMMBIMU YMEHUSMHU U
HAaBBIKAMM IIPH BBIITOJIHEHUH MPAKTUYECKUX 3a70a4.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HAaeT TOJbKO OCHOBHOW MPOTPAMMHBIN MaTepHall,
JIOTTYCKaeT HETOYHOCTH, HEJAOCTATOYHO 4YETKUE (HOPMYITHPOBKH,
HETIOCTICIOBATEIHHOCTh B OTBETAX, M3JIAraeMbIX B YCTHOW WU
nucbMeHHOW (Gopme. I[lpum 5TOM HETOCTaTOUYHO BIAJEET
YMEHHUSMH W HaBBIKAMU TIPU BBHITIOJTHCHUH MPAKTHYCCKHUX 3a7ad.
JHomyckaet 10 30% ommboK B U3/1araeMbIX OTBETaX.

HEYJOBIETBOPUTENBHO (2) | CTyneHT He 3HaeT 3HAuYUTEeNIbHOW YacTH MpPOrpaMMHOIO
Matepuaina. [Ipu 3ToM gomnyckaeT NpUHIUNHAIBHBIE OIIMOKU B
JI0Ka3aTeJIbCTBAX, B TPAKTOBKE MOHATUI U KaTErOpUH, IIPOSABIISET
HU3KYIO KyJIbTYPY 3HAHM, HE BJIaJIC€T OCHOBHBIMU YMEHHUSIMU U
HaBbIKAMHU IIpU BBINOJHEHMM NPaKTHUYeCKUX 3ajad. CTyIaeHT
OTKa3bIBAECTCS OT OTBETOB Ha JOIOJIHUTEIIBHBIE BOIIPOCHI.

Bonpochbl K KOHTPOJILHBIM padoTam

3amaua 1.
[To Tpy6ompoBoay pasmepamu 11=5 M, d1=20 mmMm, |2 =5 m, d2=40 mm nogaercs 6eH3uH (TUTIOTHOCTH
p =765 kr/m®, knHeMaTndeckas Bs3kocTh v =0,005 CT) u3 6aka A ¢ H30BITOYHBIM JaBICHHEM P, =90
klla B pacnonoxxeHHbIH Bbile 6ak B, rae mogaepxusaercs BakyyMm pv=30 klla; pa3HocTh ypoBHEH B
o6ake h =6 m. lllepoxoBarocts TpyOOompoBona A=0,1 MM, KO3(PHUINEHT CONPOTUBICHHUS BEHTHIIS
(=4.  Omnpenenuthb pacxoa Q OeH3WHA.
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3anauva 2.
OnpenenuTs pacxox Boasl ( mioTHocTs p =1000kr/M3 | kuHeMaTHueckas Baszkocts v =0,01 Cr) me-
peTeKaroIeit u3 OTKpbITOro 60aka A B 6ak B, rie nonnepxxuBaercs Bakyym py = 80 klla , ecm quametp

TpyOsl d=20 MMm, ee anuHa |=10 M, pazHuia Beicor H =2 M, K03 PHUIHUEHT COTPOTUBICHUS BEHTHIIS
{1 =3, xoneHa

{2 =1. llepoxoBarocts Tpyosl 4 =0,05 MM.

3anaua 3.

Omnpenenuts pacxoa Q Bobl (IMIJIOTHOCTH p =1000kr/m3 , kuHematnueckas Bs3koctb v =0,01 Cr)
BBITEKAIOIICH U3 OTKPBITOro 0aka A B atMocdepy , eciu quaMeTp Tpyobl d=20 mmM, ee mmHa 1=10 M,
BbIcoTa H =8 M, ko3 uuneHT conpoTuBaeHus BeHTHIIA {1 =3, KoseHa (2 =1. IllepoxoBaTocTs TpyObI
A4 =0,05 mmM.

e ——

3agaua 4.

Omnpenenutsd naBienue B ceuenun 0-0, KoTopoe HEOOXOAMMO CO3AaTh I MOAAYU BOJIBI (TLJIOT-
HOCTh p =1000 kr/™M° , KHHeMaTHUecKas Ba3kocTs v =0,008 Cr),

=

Q

—p

ecnu muamerp Tpyosl d=50 mm, ee mmua =80 M, Beicora H =30 M, pacxon kumkoctu Q=15 n/c,
nasieHue B 6ake p,—0,2 Mna, koahuIreHT conpoTUBIEHUs BEHTIIS (1 =5, KoseHa {2 =0,8. llepo-

XOBaTOCTh CTEHOK TpyObl 4 =0,04 Mm.
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3amaua 5.

Onpenenuts pacxon Q Boxsl (roTHOCTH p =1000KT/M° , KMHEMaTHYecKas Bs3kocTh v =0,01 Ct)
BBITEKaIOMIEH 13 6aka A ¢ n30bITouHbIM HaBneHneM p,~170 k[la B pacmonoxenHslii Boiie 6ak B, rae
noanepxxkuBaercs Bakyym  pv=30 klla; paznocts ypoBHeil B 6ake H =16 M, ecnu quamerp TpyObI
d=10 mm, ee mmuHa =20 M, k03 duIMeHT conpoTHBIIEHUS BeHTHI (1 =3, KojieHa {» =1. IllepoxoBa-
TOCTh TpyOBl A =0,05 MM.

_ ~
Py O
I — = h
—— B | H
™M
Y &— PrM
€, o T —
3amaua 6.

YKuakocts (m1oTHOCTH p =800 Kr/M° , KMHeMaTHUecKas BA3KkocTh v =0,025 CT) mepekadynBaeTcs Mo
roOpU30OHTaIBLHON TpyOe mmnHOM =50 M, tuamerpom 0=50 MM c¢ pacxogom Q =9,8 n/c. Onpenenutsb
HE0OXOMMBIN Mepenaj AaBiIeHul p1-p2 Ui obecrieueHus JaHHoro pacxona Q. MecTHble ruipaBiu-
YeCcKUe CONPOTUBIEHUS O0TCYTCTBYIOT. lllepoxoBaTocTs cTeHOK TpyOonpoBona 4 =0,05 mm.

4

- l;_f Sz

Y

3apaya 7.

[To KOpoTKOMY TPYOOIPOBO/TY, YIACTKH KOTOpOro uMeroT auamerpbl d1=70 MM, d2=100 mm, Boza
(mnotHOCTH p =1000 Kr/M° , KMHEMaTHYecKas BazkocTh v =0,01 CT) meperekaeT u3 6aka A ¢ H36bITOU-
HbIM jaBiieHueM p,=195 klla B oTkpeIThIil Oak B mpu nocrostHHO#M pazHocTu ypoBHel Ho= 5 M. Och
TpyOoIpoBo/a 3ariy0ieHa 1mojx ypoBeHb BOABI B mpaBoM Oake Ha h =2 m. Omnpexmenuts pacxon Q
(npenebperast moTepsIMU Ha TPEHUE MO AJIMHE TPYOBI), €cau KO3 (GUIIMEHT CONPOTUBIECHUS BEHTUIS (
=12.
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3agaua 8.

Io Tpy6onposoy, amuuoii | =10 M u auamerpom 0=100 MM, Boma (mmotHOCTh p =1000 Kr/M®,
kuHemaTudeckas Bsa3kocTb v =0,01 Ct) nmeperekaeT u3 6aka A ¢ u30bITouHbIM naBieHueM p,—200 klla
B OTKPBITHII 06ak B. BBICOTBI ypoBHEW KUAKOCTH B Oakax paBHBI COOTBETCTBEHHO H1=2 M, H>=5 M. .
Omnpenenutpd pacxon Q, ecnu KodDPHUIUEHT CONMPOTUBICHUS BEHTWIS { =5, a KodhHUITUEHT compo-

TUBJICHUS ruapaBiudeckoro Tperws 1=0,02.

M ‘ =1
@D Prm :

3amaua 9.

[To kopoTKOMY TPYOOIIPOBOIY, YUACTKH KOTOPOro UMerOT auamerpsl d1=40 MM, d=60 MM, Boza
(mnotHOCTH p =1000 K1/M% , KMHEMaTHUecKas Ba3kocTh v =0,01 CT) mepeTekaer u3 6aka A ¢ H30bITOU-
HbIM JaBieHueM p,=0,15 MIla B oTkpbITHIN Oak B. BbICOTHI ypoBHE# )KuaKOCTH B Oakax paBHbI COOT-
BeTcTBeHHO H1=1 M, H2>=2 M. Onpenienuts pacxo Q (cuutast pexum ABHKEHHsI TypOyJICHTHBIM U TIpe-
HeOperas MoTepsIMU Ha TPEHHE IO JUTHHE TPYOBI), eciir K03 PHUIIMEHT COnpOTUBICHUS BEHTHIS ( =3.

M

3anaua 10.

OnpenenuTs AaBICHHUE Py B HATOPHOM Oake A, HEOOXOJUMOE JUIS MTOTY4YEHHUS! CKOPOCTH HCTEUEHUS
Boab! (mmotHOCTH p =1000 kr/M3, knHEMaTHdeckas Baskocts v =0,01 CT) u3 6panacmoiita V2=20 m/c.
Jnaa nutanra | =20 m, auamerp d1=20 MM, TraMeTp BBIXOHOTO oTBepcTus OpanacnoiTa d2=10 mMM.
VYpoBeHb kuakocTu B 6ake HaxonuTcs Ha Bbicote H=5 M. Koagduiment conporusiennst BeHTHsA (1
=3,5, Opanzcmoiita (OTHECEHHOTO K cKopocTH V2)- {2 =0,1. [llnaHT cunTaTh ruipaBIHyecKy TIaIKUM.

M
@ Pnm

=k 5w
— oy I 2
e
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3apava 11.
Onpenemuts pacxox Q Bomsl (I0THOCTE p =1000KT/M° , KHHEMaTHYECKas
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Bsi3kocTh v =0,01 CT) BBITEKatomei u3 6aka A ¢ N30BITOYHBIM JaBICHUEM

p»=300 kIla B pacnonoXeHHBIH BbIlIE HA BEICOTY H2 =15 M OTKpBITHII O6ak B; ypoBeHb KUAKOCTH B
bake A - Hi =6 m, ectu quamerp Tpyosl 0=25 mm, ee muHa =10 M, K03PUIHEHT COTPOTHBICHHS
BeHTWIs (1 =4, koneHa {2 =1. lllepoxoBatocts TpyOsl A =0,05 MM.

==
M
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3agaua 12.

Onpenenuth N30BITOYHOE JABJICHHUE HAa BXO/IE B IIECTEPEHHBIA HACOC CHUCTEMbI CMa3KH, TTOIAIOIIUI
pacxox Q=60 yi/mMuH Macna (OTHOCHUTENIbHAS TUIOTHOCTh Macia o =0,92, kuHeMaTHu4eckasi BA3KOCTh V
=2 Cr). JInvHa CTaJbHOTO BCachIBaroIero Tpyoomnposozaa I=5 m, nuamerp d=30 MM, 11€pOXOBATOCTH
4=0,1 mm. BxogHOe ceueHune Hacoca paciosioKeHO HUYKE CBOOOIHOM MOBEPXHOCTH B MaclIIHOM Oake
Ha h=2 M. MecTHbIe IOTepH HaMopa B TpyOe NMPpHHATH paBHbIMU 10% MOTEph HA TPEHHUE IO JJTHHE.

-3

I2=4

3agaua 13.
Hacoc mozaer ®uakocTh (II0THOCTE p =1000Kr/M° | KHHEMaTHIECKas
Bsi3kocTh v =0,015 Ct) B 6ak A, pacrosoxeHHbIi Ha BbicoTe H =4 M, mo Tpy0onpoBoay, miuHoii 1=10
M, mepoxoBaTocTh cTeHOK A =0,05 mm. JlaBneHue Ha BbIxojae U3 Hacoca p,=90 klla , B Oake A -
px2=30 kI1a. Onpenenuts Auametp TpyodonpoBoaa d, HeoOXOJUMBIH s oa4n pacxoaa Q=60 n/mMuH.

MecTHBIMU COTIPOTUBIICHUSMH MPEHEOPEUb.
Ma

P

3amaua 14.

ITo Tpy6onposoxy, amusoit | =10 m, Boma (mmotHOCTS p =1000 Kr/M% , KMHEMaTHUECKas BA3KOCTb
v =0,01 Ct) neperexaet u3 6aka A ¢ u30bITOuHBIM AaBieHueM p,~200 klla B oTkpbITHI 6ak B ¢ pac-
xoqoM Q = 80 11/c. BbICOTHI ypoBHEH KUAKOCTU B 0aKax paBHBI COOTBETCTBEHHO H1=2 M, Ho=5 M. .
Omnpenenuts quaMetp Tpyoomnposoaa d , eciu K03QGUIUEHT COMPOTUBIIEHUS BEHTWIS (=5, a Kodd-
(GUIMEeHT conpoTUBIEHH rHpaBaudeckoro Tpeaus 4=0,02.
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3agaua 15.

ITo Tpy6onposoxy, mmuHoi | =10 M n muamerpom d=100 MM, Boga (motHOCTH p =1000 Kr/mM3,
kuHematnyeckas Ba3kocth v =0,01 Ct) neperekaeT u3 6aka A ¢ H30bITOYHBIM JABICHUEM P, B OTKPHI-
ThI 6ak B ¢ pacxogom Q = 20 s1/c. BeICOTHI ypOBHEH )KUIKOCTH B 0aKaX paBHbI COOTBETCTBEHHO H1=2
M, H>=5 M. . Onpeaenuts U30BITOYHOE JaBlieHHE p, B Oake A, eciau K03(pPHUIMEHT COMPOTHBICHUS
BenTwis ( =5.

/:fz)_ — =
It — =
=3 ] Ho |7/ —.
,7_,__‘* Ha T\O E o
— AL =2 =1 & |
3amaua 16.

Onpenenutb auameTp TpyoOompoBoga d, HeoOxoauMoro s mpormycka pacxoaa Q = 0,5 j1/c Boabl
(otHOCTH p =1000KT/™M° , KMHEeMaTHUecKas Bsi3kocTh v =0,01 CT) BEITeKaromeil u3 6aka A B pacrio-
JIOXEeHHBIH BhIe O0ak B, rae nognepxuBaercs Bakyym pv=70 klla; pasHocTs ypoBHeii B bake H =2

M, eciu aiauHa TpyObl =20 M, ko3 dunueHT conporuBneHus BeHTus {1 =3, koneHa {2 =1. llepoxo-
BaTOCTh CTEHOK TpyObl 4 = 0,05 MMm.

N
ul|

="

3apava 17.
Onpenenuts quametp TpyodompoBoa 0, HeoOX0AUMO TS POITYyCKa pacxo/ia
Q = 2 n/c Boas! (10THOCTH p =1000Kr/M° , KHUHEeMaTHUecKas Bs3kocTh v =0,01 CT) BeITeKaromeil u3

b
OTKpBITOTO Oaka A B atmMocdepy , eciu juimHa TpyOsr =10 M, Beicota H =8 M, k03¢ durment compo-
TUBJICHUS BeHTUI {1 =3, koneHa (2 =1. lllepoxoBatocts TpyOsl 4 =0,05 MM

€,d

17



3anaua 18.

Onpenenutb auameTp Tpyoomposoaa d, HeoOxomumon [utst porycka pacxoaa Q = 1 yi/c (TwioT-
HocTh p =1000kr/M° , KHHeMaTHueckas BazkocTs v =0,01 CT) BhITEKatomeH n3 6aka A ¢ H3OBITOUHBIM
nasinenueM p,=170 klla B pacnonoxeHnHsiii Boiue 0ak B, rae nognepxxusaerca Bakyym pv=30 klla;
pasHocTh ypoBHe# B 6ake H =16 M, eciau mmHa Tpy6sr =20 M, K03 GUIIHEHT COTPOTHBIICHUS BEH-
s (1 =3, konena (2 =1. lllepoxoBatocts TpyOsl 4 =0,05 MM.

Py D
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3agaua 19.

Kumxocts (mmoTHOCTH p =1000KT/M° , KMHEMaTHuecKas Bs3kocTs v =0,01 CT), mepeTekaer u3 6aka
A ¢ U30BITOYHBIM JIaBIICHUEM p,, B PACIIONIOKCHHBIHN BhINIe O0ak B, rie moanepxxuBaercs Bakyym py=30
kIla ¢ pacxomom Q = 1 51/c; pa3HoCTh ypoBHeii B 6ake H =16 m, ecu anmuna TpyOb1 1=20 M, tuameTp
d=10 mm, ko3dduimeHT conporusieHus BeHTHIs {1 =3, kojieHa {» =1. lllepoxoBarocts TpyObl A
=0,05 mm. OmnpenenuTbh HEOOXOIUMOE JIaBJIICHHUE P, B Oake A.

_ ~
Py —@®
—— !
—— B8 H
™M
§ & =y
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3amaua 20.

Omnpenenuts pacxoa Q xuakoctu (mIoTHOCTH p =800 Kr/M° , KHHEMaTHueckas BI3kocTsb v =0,02
CT) B ropu3oHTaIbHOM TpyOe mmuHo# |=40 M, nuamerpom d=40 MM, eciti Tiepenaj AaBICHUN p1-p2
JUIs 0OecTiedeHrsl TaHHOTO PacxXo/ia B HAa4allbHOM M KOHEYHOM CEYeHHUHU TPYOBI paBeH p1-p2=160 kIla.
MecTHBIE THIPABINYECKHE COMTPOTUBIICHUS OTCYTCTBYIOT. [IlepoxoBaTocTh cTeHOK TpyOonpoBoa A
=0,05 mm.

QZ ‘f%j

KpI/ITepI/II/I H IIKaJia OOCHUBAHUS 11O OICHOYHOMY CPCACTBY «KOHTPOJIbHAA pa60Ta»

[lIkana oneHUBaHUs (MH- Kpurepuii onienuBanus
TepBaj 0aJIoB)
5 KonTponbHast paboTa BBIIOJIHEHA HA BBICOKOM YPOBHE (TpaBUIIbHBIC

otBeThl 1aHbl Ha 90-100% BompocoB/3anay)

4 KonTponbHast paboTa BbIIIOJIHEHA HA CPETHEM YPOBHE (IIpaBUIIbHbBIE
OTBETHI AaHbI Ha 75-89% Bompocos/3amay)
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3 KonTponbHast paboTa BBIIIOJIHEHA HA HU3KOM YPOBHE (TIPaBUIILHBIC
OTBETHI JIaHbl Ha 50-74% BormpocoB/3a1ay)

2 KontponpHas paboTa BEIIIOJIHEHA HA HEYIOBJICTBOPUTEIBHOM
YpOBHE (IIpaBUJIbHBIE OTBETHI JaHBI MeHee ueM Ha 50%)

OueHouyHbIE CpeCTBA JAJIA IPOMEKYTOUYHOM aTTecTalum (3a4€T)

1. UYto Takoe JUHUS TOKA U TPaeKTOpHUs YyacTUIlbl )kuakoctu? Korna onu coBnanaror? YUto ta-
KO€ dJIEMEHTapHas CTpyHKa, KaKUMH CBOMCTBAMU OHA 00J1alaeT MPU YCTAHOBUBIIIEMCS IBHKECHUHN
SKUIKOCTH?

2. Uro Ha3bpIBacTCs MOTOKOM KUAKOCTH U KUBBIM ce4eHHEM NoToka? Kakumu ruznpasinude-
CKHMH 3JIEMEHTaMH XapaKTepU3yeTcs )KUBOE CEUEHUE TIOTOKa?

3. UTto Ha3bIBaeTCS Pacxo/I0M KHUIKOCTH U CPEIHENH CKOPOCTHIO MOTOKA?

4. Yem ornmyaeTcs IBUKEHUE YCTAHOBUBIIEECS OT HEYCTaHOBUBILETOCS, PABHOMEPHOE

OT HEPAaBHOMEPHOI'0, HAllOpHOE 0T Oe3HanopHoro? [IpuBeauTe MpakTHYECKUE IPUMEPHI.

5. KakoBo aHasiMTHYECKOE BBIPAKEHHUE, TEOMETPUYECKUM M SHEPTeTUYECKUM CMBICI YpaBHE-
Hus bepHyu it aneMeHTapHON CTpYHKY UAE€aIbHOW U peaTbHON KUAKOCTH?

6. Ha yeM ocHOBaH IPUHLIMII JEHCTBHS POTOPHBIX HACOCOB?

7. Kakue cymecTByIOT THIIBI POTOPHBIX HACOCOB?

8. Kakue npenmyiecTsa UMEIOT pOTOPHBIE HACOCHI IT0 CPABHEHUIO C MOPILIHEBBIMU?

9. Kak onpenensercst npou3BOAUTENBHOCTD IIECTEPEHYATOr0 Hacoca?

10.  Kaxkue cymiecTByIOT CIIOCOOBI peryJupoBaHMs IPOU3BOAUTEIILHOCTH MJIACTUHYATHIX, OP-
LIEHBKOBBIX M IIECTEPEHYATHIX HACOCOB?

11.  Yro Ha3bIBaeTCs IMAPOCTATUYECKUM JABICHUEM B TOYKE, KAKUMHU JBYMS CBOWCTBAMHU OHO
oOmagaer?

12. Kaxue npuOopsl Ha3bIBAlOT MAaHOMETPAMHU U BaKyyMMETpaMH, 4To OHU u3mepsaoT? Ka-
KHM IIPUOOPOM U3MEPSIOT Pa3HOCTh JABJIECHUN U IBYX Pa3IMYHBIX TOUKAX KUIKOCTH?

13.  Kakwue rugpaBnudecKkie MalluHbl HA3bIBAIOTCS HACOCAMU U THPABINYECKUMU IBUTATEISIMU?
14.  Yro Ha3wIBaeTcs HamopoMm Hacoca? Kakue cymiecTByrOT crocoObl ornpeaesieHus Haropa?
Korna kaxoii cnoco6 npumensiercs?

15.  Uro Ha3bIBaeTcs MOJIE3HOM, MHAMKATOPHON M MOTpedisieMoil MolHOCThI0 Hacoca? Hamu-
LIUTE BBIPAYKEHUE JUUIS 3TUX MOLIHOCTEM.

16.  Haueptute cxeMmy LIeHTpOOEXHOro Hacoca. [lepeunciuTe OCHOBHBIE YAaCTH. Y KQKUTE

UX Ha3HaueHue. B ueM cocTouT npuHIMI JeHCTBUS Hacoca?

17.  Kaxkwue cymecTByIOT CIIOCOOBI PEryJIMPOBAHUS POU3BOJUTEIBHOCTH MOPIIHEBBIX
HacocoB? [louemy nmopaya 3TUX HACOCOB HEpaBHOMEpHasi?

18.  IIpemmyirecTBa pOTOPHBIX HACOCOB MO CPABHEHMIO C TIOPIIHEBBIMU.

19.  Kak onpenensercss IpoOU3BOAUTENBHOCTh IECTEPEHHOTO HAacoca?

20.  Yro Takoe manoe OTBEPCTHE U TOHKAs CTEHKa?

21. Pabouwe xuakocTH JyIsi THAPOCUCTEM.

22.  CuioBble THAPOLMIIMHPBL. OCHOBHBIE TAPAMETPHI.

23.  YIiuoTHeHus B TUIPOLMIMHIPAX.

24.  PexxuMbl ABMKEHHS )KUIKOCTH B TPyOax.

25.  Cunossle TuapouMIMHIPbI. OCHOBHBIE TApaMETPHI.

26.  VYIUIOTHEHMs B TUAPOLMIIMHAPAX.

27.  Pexumbl IBHXKEHUS KHUJKOCTU B TpyOax.

28.  KoHcTpykums u pacueT MEMOpaHHON THEBMOKaMEPHI.

29.  Ilopsamok pacuera MacionpoBO/a.

30. Bsizkocth sxunkoctu. [Tpubops! 11 onpeeneHus BI3KOCTH.

31. PactBopuMOCTb ra3oB B xuakocTH. KaBuTanusi.
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32. [M'mapaBauyeckuil caeasauui MPUBOI.
33.  IIlaroBslii 3JIEKTPOTHAPOIPUBO/IL.

Kpurepuu u nikana oneHUBaHUs K IPOMEKYTOYHOU aTTECTALUU «3a4ETH

HanmonanpHas mkaia XapakTepUCTHUKA 3HAHUSI IPEIMETA U OTBETOB

3auTeHo CryneHT riny0oKo U B MOJHOM O0bEME BIajieeT MPOrpaMMHBIM
MarepuajoM. I'paMOTHO, MCYEPNBIBAIOLIE U JIOTUYHO €ro H3Ja-
raeT B yCTHOM Wiu nucbMeHHOM ¢opme. Ilpu 3Tom 3Haer peko-
MEHJIOBAaHHYIO JIUTEPATYPY, IPOSABIIET TBOPUECKUHM IIOAXO B OT-
BETax Ha BOIPOCHI U NPABHIILHO 0OOCHOBBIBAET IPUHSATHIE pellie-
HUs, XOPOILIO BIAJCET YMEHUSIMH U HABBIKAMU IIPU BBIIIOJIHEHUU
IIPAKTUYECKUX 3aad.

CryzaeHT 3HaeT IporpaMMHBIN MaTepua, TpaMOTHO U 110 CyTH U3-
JaraeT ero B yCTHOW WMJIM MUCBbMEHHOW (opMe, TOIyCcKasi He3Ha-
YUTEJIbHbIE HETOYHOCTH B yTBEPKICHUAX, TPAKTOBKAX, ONpeeIIe-
HUSX U KaTEeropusx WIM HE3HAUYUTEIbHOE KOJUYECTBO OIIMOOK.
[Tpu 3TOM BiazieeT HEOOXOAMMBIMM YMEHUSMH Y HaBBIKAMU IIPU
BBIIIOJIHEHUH NIPAKTUYECKUX 3a7a4.

CTyneHT 3HaeT TOJbKO OCHOBHOM MPOTpaMMHBIM MaTepuall, J0-
MyCKaeT HETOYHOCTH, HEJOCTATOUHO YETKHE (POPMYITUPOBKH, HE-
MOCJIEIOBATEILHOCTh B OTBETAX, M3JIaraéMbIX B YCTHOM MJIH MUChH-
MeHHOM Qopme. [Ipu 3TOM HEAOCTATOYHO BIIAJICET YMEHUSMU U
HaBBIKAMH TMPHU BBIMOJHEHNUU PAKTUYECKUX 3a1a4. Jlomyckaer 10
30% omMOOK B U3JIara€MbBIX OTBETAX.

Heszaureno CTyJeHT He 3HaeT 3HAYMTEJIbHOW YaCTU MPOTrPpaMMHOTO MaTepH-
ana. [Ipu 3ToM nomyckaeT MpUHIUMITHATIBHBIE ONTMOKK B JJOKa3a-
TEJIbCTBAX, B TPAKTOBKE MOHATUN U KAaTErOPHUM, NPOSIBIAECT HU3-
Ky KYJbTYpy 3HAaHHI, HE BJIAJEET OCHOBHBIMH YMEHUSAMH H
HaBBIKAMM MPU BBINOJIHEHUH MPAKTHYECKUX 3a1ad. CTyJIEHT OT-
Ka3bIBAECTCS OT OTBETOB HA JIOMOJIHUTEIbHBIE BOPOCHI.

9. Oco0eHHOCTH OPraHU3aIUHN 00y4YeHHUsI ISl UL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310PO-
BbSl 1 HHBAJIN/10B

[Tpu HeoOxoauMOCTH pabodas Mporpamma yaeOHOH AUCIUIUIMHBI MOXKET OBITh a/laTHPOBaHa
11 oOecrieueHust 00pa3oBaTeIbHOTO MPOLECCa MHBAIHMIOB U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3/I0pOBbS, B TOM YHCII€ C IPUMEHEHHUEM 3JIEKTPOHHOTO O0YUYEHHS U IMCTAaHIIMOHHBIX 00pa3oBaTesb-
HBIX TEXHOJIOTHH.

Jis1 aTOrO TpedyeTCs 3asiBIEHUE CTYA€HTA (€r0 3aKOHHOTO ITPEJICTABUTENS ) U 3aKJIFOUEHHE NICH-
xojoro-mMeaunko-nenarornyeckoit komuccuu (IIMIIK). B ciayyae HeobxonuMocT o0yyaromumest U3
qucia JIUI] C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBb (IO 3asIBICHUI0 00YyYaroIerocs), a s uH-
BaJINJIOB TAK)XK€ B COOTBETCTBHM C MHIMBUIYAJBbHOM IpOrpaMMoi peadmiIMTaluy HWHBAJIUWA MOTYT
IpeJuIarathCs Ciaelyrolre BApHaHThl BOCIPUATHS yueOHOM HHPOPMALIUU C yYETOM UX UHIUBHUYaJlb-
HBIX ICUXO(pU3NYECKUX 0COOEHHOCTEH:

— CO3/1aHUE TEKCTOBOM BEPCUM JIFOOOr0 HETEKCTOBOIO KOHTEHTA I €r0 BO3MOXKHOI'O peod-
pa3oBaHus B alIlbTepHATUBHBIE (POPMBI, YIOOHBIE [T PA3IMUHBIX MOJIb30BATENECH;

— CO3JJaHHE KOHTEHTA, KOTOPbIIl MO’KHO MTPEICTABUTh B PA3JIMYHBIX BHIAX 0€3 MOTEpH TaHHBIX
WIH CTPYKTYPBI, IPETyCMOTPETh BO3MOXKHOCTh MAaCIITAOMPOBAHUS TEKCTa M M300paKeHUI 03 moTepu
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Ka4yecTBa, IPelyCMOTPETh JOCTYITHOCTb yIPaBJIECHUS] KOHTEHTOM C KJIaBHATYpBI;

— CO3J]aHHE BO3MOYKHOCTEH 1 00y4YaronIMXCsl BOCOPUHUMATD OJIHY U Ty e HH(OpMALUIO U3
pa3HBIX MCTOYHHUKOB, HANPUMEp, TaK, YTOOBI JIUIA C HAPYIICHUSIMH CIyXa MOJyYald WH(OPMAIHIO
BU3YaJIbHO, C HAPYLICHUSIMH 3pEHUS — ayAUAJIbHO;

— IPUMEHEHHUE MPOrPAMMHBIX CPEJICTB, 00ECIIEUNBAOLINX BO3MOKHOCTh OCBOCHHS HABBIKOB U
yMEHUH, GOPMHUPYEMBIX AUCHUILTUHON (MOAYIEM), 3a CUET allbTePHATUBHBIX CLIOCOOOB, B TOM YHUCIIE
BUPTYaJIbHBIX JJAOOPAaTOPUM U CUMYJIILIUOHHBIX TEXHOJIOTUH;

— IPUMEHEHHUE AIEKTPOHHOI'0 00y4EHUsl, AMCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUHN AJIS
nepeaayu “HGopMaIy, OpraHu3aluy pa3IMuHbIX HOPM MHTEPAKTUBHOM KOHTAKTHOM paboThl 00yya-
IOLIErocs C MPernoAaBaresieM, B TOM YKciie BEOMHAPOB, KOTOPbIE MOT'YT ObITh HCIOJIB30BAHBI IS IPO-
BEJICHUS BUPTYaJIbHBIX JIEKIUI C BO3MOKHOCTBIO B3aUMOJICHCTBUS BCEX YUaCTHUKOB TUCTAaHIIMOHHOTO
00yueHHUsl, IPOBECHHUS CEMUHAPOB, BBICTYIIJICHUS C JOKJIalaMH U 3aLUThI BBIIIOJIHEHHBIX PaboT, Ipo-
BEJICHUSI TPEHUHI'OB, OPraHU3aIlH KOJJICKTUBHON paboTHI;

— IPUMEHEHHUE AIEKTPOHHOI'0 00y4EHUsl, AMCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUHN AJIS
opranuzanuu (opM TEKyIIEero U MPOMeXyTOYHOI0 KOHTPOJIS;

— YBEJIMUYEHUE MPOJIOJIKUTEIIBHOCTH CAAYM 00yYaroIMMCsl MHBAIMIOM WM JIUIIOM C OTPaHU-
YEHHBIMU BO3MOKHOCTSIMH 370pPOBbs ()OPM MPOMEKYTOUHON aTTECTAIIMU 110 OTHOUIEHUIO K YCTaHOB-
JICHHOH MPOJIOKUTENILHOCTH UX CAuu:

— MPOJODKUTENILHOCTD CIauM 3a4€Ta WM 9K3aMEHa, MPOBOIMMOTO B MMCBMEHHOH (hopMme, — He
6osee yem Ha 90 MUHYT;

— NIPOJOJKUTENIBHOCTD IIOATOTOBKU 00Y4aIOLIErocs K OTBETY Ha 3a4€Te WU 3K3aMeHe, IPOBO-
IMMOM B ycTHOU hopme, — He Oosee yeMm Ha 20 MUHYT; — MPOAOIDKUTEIBHOCTD BHICTYIUICHUS! 00yYa-
IOLIErocs IpH 3allUTe KypcoBOi paboThl — He Oosiee ueM Ha 15 MUHYT.
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JIner n3MeHeHMii M 1ONOJTHEHU

n/a

Bunasl nonosnHennii 1 u3Me-
HEHUH

[laTa u HOMep IIPOTOKOIIA 3a-
cenanus kadeapsl (kademp),
Ha KOTOPOM OBUIH PaccMOT-
PEHBI ¥ 0100pEHBI H3MEHE-
HUSI U JIOTIOJTHCHUSI

[onmucs (¢ pactudpoBKOii)
3aBeayromiero kadenpoii (3a-
BEAYIOIUX KadeapamMu)
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