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1. Ileaw u 3agauM JTUCUUIJIMHBI

enpto w3ydeHHs AUCHUIUTMHBI «[ WApaBIMKAa ¥ THIPABIMYECKUE MAIIWHBD»Y  SBISICTCS
dbopMupoBaHue, HEOOXOAMMON HAYATBLHOU 0a3bl, 3HAHUI O 3aKOHAX PABHOBECHS U JIBMIKCHUS KHUIAKOCTEH
U rasa, NMpUOOpETeHHE CTYACHTAMH HABBIKOB pacyeTa CHJI, NEHCTBYIONIMX Ha CTEHKH DPE3epBYapoB,
THIPABIMYECKOTO pacdera TPyOONpPOBOIOB pPA3NMYHOTO HA3HAYCHHS] Ui CTAllMOHAPHBIX U
HECTAIMOHAPHBIX PEKUMOB TEUYCHUS JKHIKOCTEH, PEHICHUS TEXHOJOTHMYECKUX 3a/lad He(dTerazoBoro
MPOU3BOJICTBA, 3adady OOpPHOBI C OCIOKHCHHSMH W aBapUsMHU, KOTOPBIE MOTYT BO3HUKHYTh B
THJIPOJAMHAMUYECKUX CHUCTeMax. V3ydeHue JMCHUILUIMHBI TO3BOJSET C(HOPMHUPOBATH Y CTYACHTOB
KOMIUIEKC 3HaHWW, HEOOXOMUMBIX JUIsi PEMICHUS MPOU3BOJCTBEHHO-TEXHOJIOTHYECKUX, HAYIHO-
UCCIICIOBATEIIbCKUX, MPOCKTHBIX M AKCIUTYaTAl[MOHHBIX 3aJa4 OTPACid, B TOM 4YHCIE CBS3aHHBIX C
MIOCTPOCHUEM MTPOCKTOB Pa3pabOTKH MECTOPOKICHHH, OIEHKH MapaMeTPOB TCUCHHS B TEXHOIOTHUECKHUX
nporieccax He)Tera3oBoro NPOU3BOJICTBA.

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa3oBaTeIbHOM POrpaMMbl:

Vyebnas nucuuiuinHa «[ UapaBivka U THAPABIMUECKUE MAIIUHBD»Y OTHOCHTCS K JUCHMIUIMHAM
obsi3arennbHOM yacth B yuyeOHoM turane OIl wnampaBnenus  13.03.02 «DnekTposHepreTnka M
AJIEKTPOTEXHUKAY U MIPEAYCMOTpEHA ISl U3yueHuUs B 6 cemecTpe Kypca. B TeopeTrko-MeTo10J10Tn4ecKoM
U MPAKTUYECKOM HAIMPABICHUHM OHA TECHO CBS3aHA CO CICAYIONIMMH AUCHUILIMHAMH y4eOHOro IUIaHa:
Maremaruka, ®usnka, Nubopmaruka, Merposorus, ®u3uveckrue OCHOBBI H3MEPEHUN W STAIOHBI,
OcHOBBI U300peTaTENBCKOMN AEATEILHOCTH U MMaTEHTOBE/ICHUE.

3. IlepeyeHb IIAHMPYEMbIX Pe3yJbTATOB OOyYEeHHSI MO IMCHUILIMHE (MOIYJIIO),

COOTHECCHHDBIX ¢ HHAUKATOPAMHA JOCTHKCHUSA KOMIIeTEHIIUH

Taodauma 1

Koa mo ®I'OC

NupukaTopsl 10CTHKEHHUSA IInanupyembie pe3yJIbTaThl

o0y4enusi no aucuuiinHe (3YB)

OomenpodeccuoHaIbHbIE

OIIK-2. Criocoben OIIK-2.1 3naer ¢wu3suKo- 3HATH:

MPUMCHSITH MaTeMaTHYEeCKHUM arrapar, OCHOBHBIC ¢duznueckue

COOTBGTCTByI-OH_[I/Iﬁ MCETOAbI aHaJIn3a 144 CBOMCTBA KUJKOCTH;

U3HKO- MaTeMaTHUCCKHil MOZACINPOBAHUA OCHOBHBIE€ 3aKOHBI IIOKOS |
OIIK -2.2 YMeeT npuMEHATH JBWKEHHS  KHUIKOCTH "

altliapat, MCTOJIb! aHaln3a MaTeMaTUYECKUI anmapar TUIPOMAIIINH;

1 MOZCITHPOBAHMNA, aHAIUTHYCCKOH  TeOMEeTpHH, CHWJIBI JIaBJIEHUS JKUJIKOCTH Ha

TEOPETHHCCKOro n TMHEHHOH anreOpel, IUIOCKME M KPHBOJMHEIHBIE

AKCTIIEPUMEHTAIBHOTO nuddepeHInaIbLHOTo u CTEHKH,

HCCIIEIOBaHUS MpU
peleHnn
npodeccHoHaNbHBIX 3a7a4

WHTETPAIILHOTO HMCUUCIICHUS,
(GYHKIIUHM OJTHOM M HECKOJIBKHX

MepEMEHHBIX, TEOPHH
byHKIUH KOMIUIEKCHOTO
MIEPEMEHHOTO,
MaTeMaTHYeCKOM CTaTUCTUKU
W UYUCIEHHBIX  METOJIOB,
¢buznyeckue 3aKOHBI
MEXaHUKH, MOJICKYJISIPHOM
busukw, XHAMUH,
TEPMOJINHAMHUKH,

AJIEKTPUYECTBA U MarHeTu3Ma
JUIS pereHus THUIIOBBIX
npodeccnoHaNbHBIX 33724

OIIK - 2.3 Bmaaeer MeTomamu

aHaJin3a U MOACIINPOBAHUA,

oO1ue CBEIICHUS 0
rnz[paBanecm/Ix HOTCprX;
3aKOHBI pacnpezeneHus
CKOPOCTEH M COIMpPOTUBICHHIA
npu JJaMMHAPHBIX 51
TypOyJIEHTHBIX TEYCHUSX B
TpyOax.

yMeTh:

MIPUMEHSATD

g depeHImaIbLHoe
ypaBHEHUE JIBHOKCHUS
HaealbHOU Hu peanbHOU
JKHJIKOCTH;




TEOPETUIECKOTO U
AKCIIEPUMEHTAIBLHOTO
WCCIICIOBAHMS JUTS PEIICHHS
po)eCCHOHANIBHBIX 3a71a4

IPOBOTUTH NPaKTUIECKHE
pacueTsl Pa3INnIHBIX
pe3epByapoB, U EMKOCTEMN
MPOBOJIUTH PACYEThl MPOCTHIX
U CIOXHBIX TPYOOIPOBOJIOB,
THJIPABIMYECKUX CHUCTEM H
HACOCOB;

MIPOBOJNTH pacyeTsl
KOJIeOaHUW  JIaBJICHHUS TpU
THIPABINYECKOM yIIape;
IPOBOTUTH NPaKTUYECKUE
pacueTbl CHIJIOBOTO
BO3JCHCTBUS  TNOTOKAa  Ha
OTPaHUYHBAIOIIUE €TO CTCHKH;
IIPUMEHSITD bopmyIbl
nomobust  AnsS mepecyera
XapaKTEePUCTHK  OOBEMHBIX,
[IEHTPOOCIKHBIX U JIOMACTHBIX
HACOCOB.

BJIA/IETh:
pe)KI/IMaMI/I JOBUXCHUA
KHUIOIKOCTHU nu OCHOBaMH
THJIPOIMHAMUYECKOTO

0 100US;

MCTOJAHUKAMHU THAPABIMYCCKUX
pacucToB
THAPOANHAMHUYCCKUX CHUCTEM
W TUAPpaBJINYCCKHUX MAllllH.




4. O0beM IMCHUIIMHBI M BUIbI Y4eOHOM PadoThI Ta6auna 2
Bcero: yacos/3au. Cemectpsl
Buj yueOHoi padoThl el. 5) 9

(010110) 300 (01010) 300

KonrakTHas padora (Bcero) 32/1,0 14/0,4 32/1,0 14/0,4

B Tom uncie:

Jlexiuun 16/0,5 8/0,22 16/0,5 8/0,22

[IpakTryeckue 3aHATHS 16/0,5 6/0,17 16/0,5 6/0,17

CemuHapsbl

JlaGopaTopHbie pabOThI

CamocrosiTeJibHasi paGoTa (Bcero) 112/3,0 130/3,5 112/3,0 130/3,5

B ToMm uncne:

KypcoBas pabota (IIpoekT)

PacuetHo-rpaduueckue padboThl 40/0,6 58/1,5 40/0,6 58/1,5

UTP

Pedepats

Jloknassl

[Ipesenranuu

U (unu) Opyeue 6udvl camocmosmenvpHou

pabomol.

[TonroroBka k 1a00PaTOPHBIM paboTaM

[ToaroToBKa K MPakKTHYECKUM 3aHATHSIM 36/1,0 36/1,0 36/1,0 36/1,0

ITonroroBka k 3a4eTy

[ToaroToBka Kk AK3aMeHyY 36/1,0 36/1,0 36/1,0 36/1,0

Bux oTyeTHOCTH 9K3aMEH | 9K3aMeH | JK3aMeH | OJK3aMeH

Oomas BCEI'O B yacax 144 144 144 144

TPYA0EMKOCTh BCEI'O B 3aueTHBIX 4 4 4 4

AHCHUTLTHHBI eIMHHUIAX




5. Conep:xanue TUCHUIINHBI

5.1.1 Pa3nennbl AucHUIIMHBI U BUABI 3aHATHH (ODO)

Tadaununa 2.1
q q Yacsl
acChbl acChbl
HaumenoBaHue pa3jaesa npakTudecknx | Bcero
JIEKIMOHHBIX | J1a0opaTOpHBIX
JUCHHUILIHHBI N . (cemuHApCKUX) | YacoB
3aHATHH 3aHATHUH -
3aHATHHA

OcHoBHbIE (U3HYECKUE CBOWCTBA 5 5 4
KUJKOCTH
I'mapocratuka 5 5 4
Cunpl JaBiIeHUS KUAKOCTU
Kunemartuka u MexaHuka

2 2 4
KUIKOCTH
['unpaBnuyeckue norepu 2 2 4
PexxuMbl TBUKCHHS )KUJKOCTH U
OCHOBBI TUAPOIUHAMUYECKOTO
moxoous. 2 2 4
MecTHble TUIpaBINYECKUE
COTIPOTUBIICHUS
Hcreuenne KuaKoCTH yepes
OTBEPCTHS ¥ HACATIKH. 9 9 4
HeycranoBuBmieecs TBIKEHUE
JKUJIKOCTH. [ mapaBiudeckuil ynap
I'uppaBiuyeckuii pacyer 9 9
TpyOOIPOBOIOB.
I'mapomarmmHel

2 4 6
[{eHTpOOE)KHBIE HACOCHI.
OObeMHbIE HACOCHI

BCETO: 16 16 32




5.2 JlekuuOHHLIE 3aHATHSA

Tadauua 3
Ne HaumeHoBaHue pa3jaesa
Conep:xanue pasaena
n/n JTUCIHUILINHBI
1 2 3
IIpeamer runpaBnuku U ruapoMaminH. [IpuMeHnenue u
OcHoBHBIE PHU3NUECKUE
. 3HAYEHUE TUIPABINKU B COBPEMEHHOM
CBOMCTBA XKUAKOCTU .
1 MamuHocTpoeHHnH. OCHOBHBIE (PM3UYECKHE CBOWMCTBA
xuakoctu. IloBepXHOCTHOE HATSHKEHHUE.
WneanpHas xuaKocTs. HpIOTOHOBCKHE KUAKOCTH.
CBOIiCTBO J1aBJIEHUS B HETIOABUKHOM KUJIKOCTH.
YpaBHenue Ditnepa paBHOBECHUS AKUJIKOCTH.
2 I'mppocratuka IToBepxHOCTH paBHOrO naBiacHUs. OCHOBHOE ypaBHEHUE
Cunel naBieHus KUAKOCTU runpocTatuky. 3akoH Ilackars.
Cunpl 1aBIEHNS XKUIKOCTH Ha INIOCKUE U KPUBOJIMHEHHBIE
cTeHKH. 3akoH Apxumena. [inaBanue Tein.
Bunelr  gBuwxkeHus kuakocTd. OCHOBHBIE — ITOHATHS
KMHeMaTuku xuakoctu. Ilotox sxuakoctu. Cpennss
3 KunemaTtuka n MmexaHuka CKOpOCTh. YpaBHeHHe pacxona. [uddepernuansnoe
KHUJKOCTU yYpaBHEHUE JIBUKEHUS UACATbHON )KUJIKOCTH. Y paBHEHUE
bepHymin i1 uacaNbHOW W PEAIBHOW  KUAKOCTH.
Koaddunuent Kopuosnuca.
OOue cBefeHUs O TUAPABIMYECKHX MOTepsAX. Bumabl
4 I'mnpaBnuueckue norepu rujpaBiaudeckux mnorepb. TpyOka Iluto, pacxomomep
Bentypu.
JlamuHapHBIi ¥ TypOYJIEHTHBIH pEXHUMBI JIBUKEHUS
AKHUJIKOCTH.
Pesxxumebl nBrokenusd xxuakoctu | Hucio Petinonnaca. OCHOBBI TEOPUU
Y OCHOBBI THIPOJJUHAMUYECKOTO | TMJIpOoAMHaMuYeckoro mnonobus. [lorepu Hamopa B
nojo0usi. MectHble Tpybax. ®opmyna. [llepoxoBaTocTh cTEHOK, aOCOMIOTHAS
5 TUIpaBIMYECKUE u otHocuTenbHast. I'papuku Hukypanze u Mypuna.
COIIPOTHUBIICHUS OcHoBHbIE BH/IBI MECTHBIX COINPOTHBIICHUM.
Koapduunent wmectHpIx mnoTepb. MecTHble mNOTEpU
Harmopa mpu Oonbiiux unciax PeliHonbiaca. BHeszanHoe
pacmiupenue TpyOnl (Tteopema bopna). Jduddyzopsr.
Konena.
Hcrtedyenne KUAKOCTH Uepe3
OTBEPCTHS U HACATKH. Hcredenne )KUIKOCTH Ye€pe3 OTBEPCTHS B TOHKOM CTEHKE.
HeycranoBuBiieecss aswkenue | KoagduuuenTs! cxxarusi, CkopocTH, pacxona. Mcreuenue
KHUJKOCTH. I'unpaBnuueckuii | yepe3 HacaAku paszauyHoro Ttuma lcredeHune — nipu
6 yaap NepeMeHHOM Harope. HeycTaHoBuBIIeecs JBUKEHUE
HEC)KMMAaeMOHN KHUAKOCTH B KECTKUX TpyOax C ydyeTom
WHEPLMOHHOTO Hamopa. SIBlIeHHe TUIPABINYECKOTO
yaapa. @opmyna JKyKOBCKOro uisi MpSAMOro yzaapa.
I'uapaBnuueckuit yaap B Tpyoax.
1 2 3




I'mapaBauueckuit pacyeT
TpyOOIIPOBOIOB.

JIBIDKEHHE JKUAKOCTH B HAINOPHBIX TPYOONpOBOJAX.
KopoTtkue TpyOOmpoBOABI IMOCTOSHHOTO — JTHAMETPA.
OcHoBHOE pacueTHoe ypaBHECHHE MPOCTOTO
TpyOompoBoga. [ Oopu3oHTanbHAasE ¥  BEpTUKAIbHAsS
BoJI0CTTyCKHBIE TpYObl. CH(OHHBIN TPYOOIIPOBOI.
[locnemoBarenbHOE W MapajuleIbHOE  COCIWHEHHE
TpYOOIIPOBOJIOB. CrnoxHble TpyOOTIPOBOIBI.
TpyOompoBoa ¢ HacocHO# monmaueld. B3ammopeiicTBue
CTpyu ¢ TBepabIMH Tperpazamu. Cuibl BO3ACHCTBUS
MOTOKa Ha CTeHKH. Pacder mmuHHOTrO TpyOOMpOBOAA.
MaructpaibHbie HEPTEIIPOBOIBI.

I'mppomarnmabl

O6mue cBenenus o ruapomairiax. Hacocsl u
ruaponsuratenu. Knaccuduxanus nacocos. [Tpunimn
JEeHCTBUS TMHAMUYECKUX U 00BEMHBIX HaCOCOB. OCHOBBI
Teopuu 1o00us1 HacocoB. OCHOBHBIE ITapaMeTPhI
HacocoB. JlomacTHble HacoChl. SIBJI€HME KaBUTALUU.
KoaddunmenT ObICTpOXOAHOCTH. THIIBI JTOMTACTHBIX
HacocoB. [Ipumenenune ¢popmyi momoOust 1js mepecyera
XapaKTepUCTHK HacocoB. PerynupoBanue mopayu.
[TocnenoBarenpHOE U MapaieIbHOE COSTUHEHUE
HacocoB. KaBuTanus B T0MacTHRIX HACOCAX.
Kapurannonnas xapakrepuctuka. KaBuraumoHHbIi
3anac. @opmyia PynHeBa U ee npruMEHEHHE.

[{eHTpOOEIKHBIE HACOCHI.
O0OBEMHBIE HACOCHI

IlenTpoOexxHbIe HacOCHl. Y paBHeHUE Diepa. CXeMbl
OJIHOCTYIIEHYAThIX HEHTPOOEKHBIX HACOCOB.
Teopernueckunii Hanop Hacoca. [1one3Hblil Hanop.
IloTepu sHEeprum B Hacoce. XapaKTepUCTHKA
LEHTPOOESKHBIX HacocoB. O0beMHbIe Hacochl. [IpuHIMI
JeicTBUs, 00LIMe CBOMCTBA U KJIaCCHU(HUKAIIHSL.
[TopmiHeBsle U TUIyH)KEpHBIE HAacockl. HauKaTopHas
nuarpamma. ['paduku nneanbHOM MoIa4yu U ee
HepaBHOMEPHOCTh. [[nadparMeHHbIE HACOCHI.
PoTopHbIe HacoChl ¥ TUAPOIBUTATENN

JlekunoHHbIE 3aHATHS TPOBOATCS B (pOpMeE JIEKIIHIA C UCTIOIb30BAaHHEM IEMOHCTPAIIMOHHBIX CIANI0B,
MpE3eHTAlMd W BUJICOPOJIMKOB, TIPUMEHSIOTCS HWH(OpManMOHHbIE TexHosoruu. [IpoBoauTcs
JIEMOHCTPALUS KOHCTPYKIIMHI 3JIEMEHTOB CUCTEM, CXeM. llepedeHp 1eMOHCTpUPYyEMOTo MaTeprasa u camu
Marepuaiibl ipeactasieHsl B @OCax. [IpenycMarpuBaeTcss caMOCTOSTEILHOE BBIMOIHEHUE OTIIEIbHBIX

I/IJIJIIOCTpaI_II/Iﬁ B pa3IaTOYHOM MaTcpualic.



5.3. JIabopaTopHbIe 3aHATHS

Tadauua 4
No HaumenoBaHue pasjaeia
/' AUCIHHUIJIMHBI HaumeHoBaHue J1a00paTOPHBIX padoT
n/n
N3mepenne ruipocTaTuuecKoro 1aBjIeHUs U
I'mapocratuka
1 SKCIIEPUMEHTAIIBHOE TOJATBEpxkAeHUE 3akoHa [Tackans
Cuuibl 1aBJICHUS )KUJIKOCTH.
VpaBuenue bepuysmu. OnpeeneHue onbITHBIM ITyTeM
KunemaTtuka n MexaHuka
2 ciaraemsbIx ypaBHeHus /. bepHymu.

KUOKOCTHU.

Pe:xuMbl gBMKEHUS
Pexxumbl IBUKEHUS KUIKOCTH. DKCIIEPUMEHTAIbHAS

WJUTIOCTPAIHS JAMUHAPHOTO U TYpOYJIEHTHOTO PEXUMOB
JBUKCHHUS )KUJIKOCTH, OTIPE/IeTICHIE 3aKOHOB
COMPOTHUBIICHUSI KPUTHUYECKOTO uncia PeliHonbca.

JKUIKOCTH ¥ OCHOBBI
3 THJIPOIMHAMUYECKOTO
noxoous.

I/ISYT-ICHI/IG TUAPABINYCCKUX MMOTCPh 110 JJIMHE
MecTHEBIC TUAPABINYCCKHEC

4 TpyOOIIPOBO/JIa ¥ B MECTHBIX CONPOTHUBIICHHSX.
COIIPOTHBIICHHUS.
N3y4yeHnune ncTedeHus KUIKOCTH Yepe3 Majble OTBEPCTHS U
5 HcredeHne >KUAKOCTH 4epe3 | HACaJKU B TOHKOM CTEHKE IPH ITOCTOSHHOM HArope B
OTBEPCTHS ¥ HACAJIKH. arMocdepy.
HeycranoBusieecs
JIBIDKCHUC KHUJKOCTH. | DKCIIEPUMEHTAIBHOE H3yUECHUE MPSMOTO THAPABIMYECKOTO
6 | ['mopaBnuueckuit yaap. ylapa B HallOpHOM TPYOOIIPOBOIE
-, [TapameTpuyecKue UCTIBITaHHS HEHTPOOEKHOTO HAacoca.
8 LleHTpOOEXKHBIE HACOCHI. KaBuranmoHHbIe HCTIBITaHHUS IIEHTPOOSKHOTO HAacoca.
OO6beMHbIE HACOCHI
9 HcnipITanne HeperyaIupyeMoro o0beMHOro Hacoca.

6. CamocrosiTesibHas padoTa
6.1 Bonpochl 115t caMOCTOATENLHOTO H3YYeHUs

TeMbl AJIA CAMOCTOATEIBHOI0 U3YYCHU A

3akoH Apxumena. [InaBanue te.

FI/IIlpOCTaTI/ILIeCKI/Ie MalllMHBbI

[TpuGops! a1 u3mepenus gapneHus. CooOIIAOINECs COCY/IBI.

I[aBHCHI/IC KHUAKOCTHU Ha IINIOCKUE CTCHKH. I_ICHTp JaBJICHHA. BHIOpBI
TUAPOCTATUYCCKOI'O JaBJICHU.

MecTtHble oTepu Haropa npu 0oabpIIMX ynciax PeliHonbca.

Hcteuenue 4gCpe3 HACAAKU PA3JIMIHOI'O TUIIA Hcreuenue Ipu IECPEMEHHOM HaAIl0pE€.

YcraHoBuBIIIEECS U HCYCTAaHOBUBIICCCA JABUIKCHHUC JKUIAKOCTHU B HAIIOPHBIX

TpyOOnpoBOIaX.




['unpaBnuyeckuii pacyet TpyOOIpOBOIOB.

8 JlmuHHBIE TPYOOIIPOBOIBI.
OcHoBBI TeOopuH 11010011 HacocoB. OCHOBHBIE MTapaMeTPbl HACOCOB JlomacTHbIE

9 Hacochl. SIBienne kaBuTanuu. Kosdduiment 6p1cTpoxoaHoCTH. TUIIBI TIOMACTHBIX
HacocoB. [Ipumenenue Gpopmyn nogo0us i epecyeTa XapakTeprucTUK HACOCOB.
YcrpoiicTBo, Kinaccupukanus, pabouuii mpouecc, OCHOBHBIE MTapaMeTPhl U YPAaBHEHHS

10 TUAPOTPAaHCHOPMATOPOB.

1 OOnemubIe Hacochl. [IpuHIMN 1elcTBUS, OOIIME CBOMCTBA M KIaCcCHU(pUKAITHSI.
[TopriHeBbie U MITyHKEPHbIE HACOCHI.

12 Haznauenue npuHIun 1eHCTBUS U XapaKTEPUCTUKU. | HIPOAKKYMYIISATOPHI.
OUNBTPHI.

13 [TopmneBsie Hacocsl. [TpuHIMT paboOTH! U KiaccU(UKALIKS TOPITHEBBIX HACOCOB.

14 BiusiHue ycTaHOBKH BO3/yLIHOTO KOJIIIaKa Ha MPOLIECC BCAChIBAHMSI U HarHETAHUS.

15 Tumb! T0MAaCTHBIX HACOCOB.
OcHoBHbIE TapaMeTpbl HacOcOB. JlomacTHbIE HACOCHI.

16 SBnenne kaButauuu. KaBuTanumonHas xapakrepuctuka. KaButannoHHsli 3amac.

17 [lenTpoOekHbIE HACOCHI. Y CTPONCTBO U KiacCU(UKAIMs IEHTPOOEIKHBIX HACOCOB.

18 LlenTpoOeKHBIE HACOCHI JJISI TOPSAYUX MPOAYKTOB. Pabora Hacoca Ha TpyOOMpOBO.
[TocnenoBarenbHas U napajuiesbHas paboTa HaCOCOB.
[Tyck 1eHTpOOEKHBIX HAcOCOB M yXxon 3a HUMH. CpaBHEHHE MHapaMeTpoB pabOThI

19 HEHTPOOEKHBIX W JIOMACTHBIX HACOCOB. J[OCTOMHCTBA M HENOCTATKHU LIEHTPOOEKHBIX
HACOCOB.

20 Ha3nauenue u 061acTi npuMeHEHUs THApoAMHaMUYecKuX nepenay. [Ipunnun
neicTBus U Kiaccupukanus. Pabouune sKUIKOCTH.

21 O6vemuble Hacochl. [IpuHIMI AeWCTBUS, oOUIME CBOWCTBa W KiaccuuUKaius.
[lopiiHeBbI€ U TTYHKEPHBIE HACOCHI.

29 TypOunsl Typ600ypa 1 IPUHIIKII ero AeiicTBus. TpeboBaHUs, TPEIbIBISEMbIE K
Typ6oOypam.

23 OcHoOBHBIE IOHATHSA U 3JIEMEHTHI TUIpoTipuBoa. [IpuHiun ero aeicTBus.
Knaccudukanus 00beMHBIX THAPOIPUBOIOB.
['uponpuBol ¢ IpoccenbHBIM peryiaupoBaHueM. OCHOBHBIE CXeMbl. XapaKTEPUCTHKHU.

24 ['uppornpuBox ¢ 00BEMHBIM peryiaupoBaHueM. OCHOBHBIE CXEMbl XapaKTEPUCTUKH,

npeumMmynieCTBa 1 HEJOCTATKU

6.2. Temsr UTP.

PacueT kopoTkoro TpyoboInpoBoIa ¢ HACOCHOW YCTaHOBKOU

Pacuer pnmaHOTO TPpYyOOIIPOBO/Ia C HACOCHOW YCTAaHOBKOM

[Ton6op Hacoca 1 nepekayMBaHus Pa3IMYHbIX BUI0B NMPoayKkToB: Hedru;

HOII60p HacocCa IJId ICPpCKAaYBaAHUS PA3JIMIHBIX BUAOB IIPOAYKTOB! EI/ITYMa.

HOII60p HacocCa IJId ICPpCKAaYBaAHUS PA3JIMIHBIX BUAOB IIPOAYKTOB! Monoxka.

[ToxGop Hacoca ISt MepeKaurMBaHUs PA3TUIHBIX BUJOB IPOIYKTOB: BoJbL.

[TonGop Hacoca Ui nepekayrBaHus Pa3INYHbIX BUIOB IPOAYKTOB: Macna.

O N O 01| W[ -

[TonGop Hacoca as nepekaunBaHus pa3IMUHbIX BUAOB IPOAYKTOB: beH3uHa

o

PacueTr HacOCHON yCTaHOBKH




Oo6pazen npumepa UTP

[IpumeHsiemMple B BOJOCHA0KEHNH M KaHAJU3AIMK TPYObl HMEIOT MUHUMAJIBHBIA THAMETP d - 0,012 ™,

d

cocrapisitor U = 0,5-4 m/c. OnpeaenuT MUHUMAJIbHOE U MAKCUMaJIbHOE 3HAUCHHS YKcia PeliHosbaca u

MaKCUMaJIbHBIA JIHAMETP COCTaBIISIET = 3,5 M. PacuerHble CKOpPOCTHM JIBWIKEHHS BOJbI B HHX
PEKUM TEUCHHS BOJIBI B TUX CHCTEMaX.

Pemrenne:

TemmnepaTypa BOJIbI B CHCTEMaxX BOJOCHAOKEHMsI M KaHaIu3auu u3Mensercs B npeaenax ot 0 °C go 30

OC, KNMHECMATUYCCKHUEC BA3KOCTH I10 Ta6J'II/II_[aM COCTAaBJISIOT
62 6 2
vp=1,78-10 M /c vy, =0,81-10" M /c.

1) Onpenenum MUHUMAaIBHOE Yncio PeitHonbaca:

R‘E _ L}Iti(‘fm'm
min v »
2) OnpenenuM MakcUMallbHOE yucio PeliHombca:
Re - U3Ud:mx
max .
v

TpyOonpoBoabl — 3TO CUCTEMa HAOPHBIX TPYO, MpeAHAa3HAYECHHBIX Ul IEpEMEIIEHUs Pa3HOOOPa3HbIX
KUAKOCTEH U Ta30B .

B runpasnuke npu pacdere TpyOOIpPOBOJIOB X MOAPA3JEIAIOT HA KOPOTKHE U JIuHHbIE. K nepBbM
OTHOCATCS BCE TPYOOIPOBO/IbI, B KOTOPBIX MECTHBIE OTEPU Hamopa npesbimaroT 5-10 % noreps Hamopa
no juymmHe. Ilpu pacuerax Takux TpyOONpPOBOJOB 00S3aTEIBHO YUUTHIBAIOT MOTEPH HANOpPa B MECTHBIX
comnpoTtuBieHusX. Ko BTOppIM OTHOCATCS TPyOONpPOBOABI, B KOTOPBIX MECTHbIe motrepu MeHee 5-10%
notepb Hamopa mo JuyiHe. VX pacder Bemercst 6e3 ydyera MECTHBIX MOTepb. [[nMHHBIE TPyOOIPOBOIBI
MO>KHO Pa3JIeJIUTh Ha IIPOCTHIE U CIOKHBIE.

[TpocTbiMM TpyOONIPOBOAAMHU HA3BIBAIOTCS MOCIEI0BATEIBHO COEMHEHHbBIE TPYOOIPOBOBI OHOTO I
pa3iIMYHBIX CEYCHUH, HE UMEIOIIUX HUKAKUX OTBETBIICHUM.

K cnoxsbM TpyOOmpoBoJaM OTHOCSTCS CHUCTEMbI TPYO C OJHUM MM HECKOJBKMMHU OTBETBJICHUSIMH,
NapajjieJIbHbIMU BETBIMMU, KOJIBLIEBBIE U T.JI.

Kunkocts OBMXKETCS MO TpyOompoBoay Ornarojmaps TOMY, YTO €€ PHEpPrus B Hadaje TpyOompoBoja
OosbliIe, 4eM B KOHIIE. 3arac SHepruu JoKeH ObITh CO3/1aH paboToi Hacoca, JaBIeHHEM Ira3a Ui 3a CUeT
Pa3HOCTU YPOBHEU KUIKOCTH.

Yka3aHud K pelIeHHIO0!

OCHOBHBIMU pacyeTHBIMU (OpMyJTIaMHU Ul MPOCTOrO HAIIOPHOTO TPYOONPOBOJIA SIBIAIOTCSA: YpaBHEHHE
bepHymn, ypaBHeHHE IOCTOSHCTBA PACXO0J, @ TAKXKE 3aBUCUMOCTH Il ONPEEICHUS IIOTEPh HAIlOpa Ha

TPCHUC 11O JJIMHC U B MCCTHBIX COIIPOTHUBJICHUAX .



Ecmn B TpyOompoBosie HEOOXOAUMO 00ECIEeUUTh PACXO]l KUIKOCTH Q, TO TOTPEOHBIN IS 3TOTO

Harop ‘HllmT-*', T.€. MbE30METPUYECKasi BHICOTA B HAYAIBHOM CCUCHHHU P (pg)', OTIpeNIeNsIeTCsl 0
dbopmye:

P _

e H, =H_+3h,
rie Hc-r — CTaTHYECKHUH HAToOp, BKIIOYAOIIMNA TC€OMETPUUYECKYIO BBICOTY -‘ﬂlz, Ha KOTOPYIO HAJO

HNOJHATH XKUJIKOCTh B IIPOLIECCE JBUKEHMS )KUJKOCTH 10 TPyOOIpOBOY;
HCT =Az+ P> !/ PE IIbE30METPHUUYECKAs BBICOTA B KOHEUHOM CEYECHMM.
ITorepu Hamopa BbIpakaroT 4epe3 pacxon Q, u Toraa popMyna MPUHUMAET BUT
it
H, . =H_+KQ",
rae K BeIMYMHA, Ha3bIBAEMas CONMPOTUBIEHHEM Tpybomposona; M -mokasatens cremeHu B
3aBUCHMOCTH OT pexuMa Tedenus, M = 1 npu namunapuoM teuenun u M = 2- npu TypGynenTHOM
pexuMe.
Jlis naMUHApHOTO TEYeHUs NpPU 3aMEHE MECTHBIX CONPOTUBJICHUHM SKBUBAJIECHTHBIMU JUIMHAMU
COIIPOTHBIIEHUE TPYOOIIPOBOJA PABHO

128-v-/
K= -
rgd

pacu

Jlnst TypOyJIeHTHOTO PEeKMMa TEYCHHUs] KUAKOCTH B KBaJpPATUYHON 0O0JACTH, HCIONB3Yys (opmyiy
BeiicOaxa-/lapcu, u Bbipakasi B Heil CKOPOCTh Yepe3 pacxo/l, oIydaeM

K= E CH+A — | ——.

T 2 44
d) en-d

®opmynbl (5.2), nononHeHHas BeipaxeHusMH (5.3) u (5.4), siBIsieTCss OCHOBHO# UIsi pacyera MpOCThIX
TpyOOIpPOBOIOB.
Ecii TpyGoIpoBO/L JIEKUT B TOPU3OHTAIBHOI IIIOCKOCTH, a IPOTHBOaBIeHe 2/(pg) OTCYTCTBYET,

H., = 0.

TO ®dopmyna (5.2) npuHUMAET CIeTyIOMU BUL:

H=KQ" wum h=f(0Q).
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BolpaskeHue Ha3bpIBaeTCsl TUAPABIMYECKOH XapaKTEPUCTHKOW TpyOOINpoBOJa, KOTOpas I0Ka3bIBAET

3aBUCUMOCTH CYMMapHOM MOTEPH Harmopa (WJId JaBJIEHUs) B TPYOOIPOBOE OT pacxoja.

[Tpy namMuHApHOM pEXUME TEUYEHUs TMJIpaBIMYECKas XapaKTEPUCTUKA MPEJCTABIAET COOOW MpAMYIO

JMHUIO, a IPU TYpOYJIEHTHOM B KBaJIpaTUUHOM 00s1acTH — napadoiry BTOpOM CTENEeHU

6.3. YueOHO-MeTOAM4YeCKOEe U MH(POPMALIMOHHOE 00ecIeYyeHHe CAMOCTOATEIbHOM

padoThI

1.

~

Ky3nenoB B.A. OcHOBBI ruApOra3oJuHaMHUKH [ DIEeKTPOHHBIN pecypc]: yueOHoe mocobue/
Ky3nenoB B.A.— DnexTpoH. TekcToBble NaHHble.— benropos: benropoackuii rocyaapcTBeHHBIN
TexHonorndeckuii yausepcuret um. B.I'. lllyxoBa, O35C ACB, 2012.— 108 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/28374.html.— 5BC «IPRbooks»

AnnprxueBckuii A.A. MexaHuKa >KHJIKOCTH M ra3a [ DIeKTpOHHBIN pecypc]: yueOHoe mocooue/
AHpuxueBCKUil A.A.— DIEKTPOH. TEKCTOBbIE TaHHbIe.— MuHCK: Beimmiimias mkomna, 2014.—
207 c.— Pexxum poctyna: http:// www.iprbookshop.ru/35498 . html.— 3b5C «IPRbooks»

MexaHuKa )KUAKOCTH U Ta3a [ DIeKTPOHHBINA pecypc]: MeToAuYecKue yka3zaHus/ — DIEKTPOH.
tekcTtoBble JaHHble.— CI16.: Cankr-IleTepOyprekuil rocynapcTBEHHbIH apXUTEKTYpHO-
cTpouTtenbHbli yauBepcuret, 96C ACB, 2013.— 31 ¢.— Pexum goctyma:
http://www.iprbookshop.ru/26873.html.— 5BC «IPRbooks»

CapunoBckux A.I'. I'mapaBnuka [DnekTpoHHBIN pecypc]: yuebHoe mocobue ans CITO/
Casunonckux A.I'., Kopobeitnukosa W.1O., HoBukoa J[.A.— D1eKTpOH. TEKCTOBBIEC JaHHBIC.—
Capartog: [IpodobpazoBanue, 2019.— 168 ¢c.— Pexum noctyna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

Kapenun B.C., Typnyes P.A-B., Hcaes X.A. U3mepeHune ruipocTaTUueCcKoOro IaBJICHUS] U
HKCIIEpUMEHTaIbHOE MATBEpKAeHHE 3akoHa [lackans.- Merton. yka3. k y1a6. padore M3a. [THU
2009 r.

HcaeB X.A. Pemienue THIIOBBIX 33a7a4 MO TUApaBIMKe (TuapocTaTtuka). Meroa pekom. M3n.
I['THU 2008 r

Hcaes X.A. Pemenne TunoBsIx 3aga4 no ruapoauHamuke. Merozn pexom. M3a. I'THU 2007 r.
Ucaes X.A., Maromanoa M.X. I'mpponunamuka Kypce nexnuii.- Uzn. I'THU 2010 r.



7. OueHo4YHbIE CPpeaCTBA

7.1. Bonipochbl K n1epBoii_py0eKHOI aTTeCTAIIUN

1. PeanbHble U U1€aNbHbBIE )KUKOCTH, OCHOBHBIE TIOHATHUS U ONPECICHHUS.

2. ®usnyeckKue CBoMCTBa KuAKocTel. [ITOTHOCTD, yAeIbHBINH BeC, 00heM, YACTbHBINH 00BEM.

3. CxxumaemocTts xkuakoctd, Koadduument o0beMHOr0o cxxaThsi, TEeMIEPaTypHOTO pacIIUpEHUSI.
Yrpyrocrts napoB *KUJIKOCTH.

4. IToBepxHocTHOE HaTspkeHUe. Popmyia Jlamnaca.

5. I'mppocraTtuka. I'mapocraruueckoe JaBiaeHUE (CperHee, UICTUHHOE). EAMHUIBI n3MepeHusl 1aBIeHUs.
[Tosicuute, 4TO Takoe aOCOTIOTHOE U M3OBITOYHOE THIPOCTATHUECKOE JIaBJICHUE M KaKOBa CBSI3b MEXKIY
HUMH?

6. 'mapocrartuyeckoe AaBiieHue U ero ceoicTBa? OOBSICHUTE, UTO TOHUMAIOT O]l TEPMUHAMHU: «BHEIIIHEE
TABJICHUE» U «BeCOBOE JaBieHue»? UTo Takoe TexHuuecKkas U pusndeckasi atMmocdepa B KaKUX eIUHUIIAX
BBIPaXKaeTCsl.

7. OCHOBHOE ypaBHEHHE THJPOCTATUKU. Hamummre U MosiCHUTE OCHOBHOE YpaBHEHHUE THJIPOCTATHUKHU.
Chopmynupyiite 3akon [lackas.

8. YpaBHenue Diinepa.

9. Coobmraromuecst cocynsl. OmpeneneHue YpOBHS JKUIKOCTH B cocyne. OmnpeneneHue IUIOTHOCTH
KUAKOCTH B coolmaronmxes cocyaax. OrmnpeneneHue [aBieHHsT Ha TIOBEPXHOCTH >KUIKOCTU B
COOOMIAIOIIUXCS COCYAax.

10. Ha3zoBute mpuOOpbl aisi U3MepeHUs: M30BITOYHOIO THUAPOCTATUYECKOTO JAaBJICHUS M TOSCHUTE
MIPHUHIIAII X IEHCTBUS, OCHOBHEIC (hopMyItbl. [TosicHuTE, 4TO Takoe mbe3oMeTpudeckas Beicota? [Ipubopsr
JUTSL U3MepeHus naBienus. [IpuHiun neiicTBus nbe3oMeTpa, Ha 4YeM ocHOoBaH. OrpenereHue AaBleHus
JKUJIKOCTH B ITbE30METPE.

11. Onpenenenue rayOUHBI TOTPYKEHUS TOYKU U €€ TapaMEeTPBhI.

IMuppocratuyeckure MamuHbL. [[pUHINTT 1EHCTBUS OCHOBHBIE (POPMYJIBL.

12. JlaBneHue »KUAKOCTU HA CTEHKH TpyO. Pa3priBaromue ycunus (TpyoOa, pe3epByap).

13 Kakue npubopsl s u3MepeHus gaBieHus Bam usBecTHBI?

14. Uem oTnnyaeTcs MO Ha3HAUEHUIO MBE3OMETP OT PTYTHOTO MaHOMeTpa?

15. UTto Ha3bIBarOT OTHOCUTENLHLIM IOKOEM KHUIKOCTH?

16. YUto Ha3BIBAIOT MOBEPXHOCTSAMU PABHOTO JaBIICHUS?

17. Chopmynupyiite 3akoH Apxumena.

18. Ilpunnun paboTel TuapaBiuyeckoro npecca. KIIJ[ rugpaBmudeckoro mpecca.

19. Tlo kakoit ¢opmylne OmpeAenseTcss Cuia JAaBICHUS SKUJAKOCTH Ha TUIOCKHE TOPU3OHTAIBHBIE
ILIOIAaKU?

20. [To xakoi ¢dopmyse omnpenensieTcss Cuiia AaBICHUS >KUIKOCTH Ha TJIOCKHE HAKJIIOHHBIE CTEHKH.
21. Tlo xako#t ¢opmyne ompenensieTcs CUia AABICHUS KUAKOCTH Ha KPUBOJIUHEHHYIO MOBEPXHOCTH?
22.Yto Ha3bIBAIOT TEJIOM JaBIEHUA?

23. CBOIiCcTBO JaBJIEHHUS B HEMOABUKHOM >KUIKOCTH.

24. YpaBHeHue Ditsiepa paBHOBECHUS KUAKOCTH. [IOBEpXHOCTH paBHOTO J1aBJICHUS.

25. Cunbl JaBleHUsl KUJAKOCTH Ha MOBEpXHOCThb. Cuia TMIPOCTATHYECKOTO JABJICHUS KUAKOCTH Ha
TOPU3OHTAIIBHYIO TJIOCKYIO TIOBEPXHOCTb.

26. Cuiia naBieHus KUAKOCTH Ha MIIOCKYIO MPAMOYTOIbHYIO CTEHKY.

27. Cuna naBJIeHHs Ha THO COCY/Ia.

28. Cuiia naBieHus KUIAKOCTH B OTBOJIE.

29. Cwita naBneHus KUIKOCTH Ha [WIMHIPUYECKYIO TOBEPXHOCTb.

30. Dnropbl AaBIEHU.

31. 3akon Apxumena. Y ciaoBus miaBanus Tesl. OCTOMYMBOCTD IJIaBatOIuX Tea. OnpeaeneHrne BeTuYuHbI
METAlEHTPUYECKOTO pajinyca.

32. Cuna gaBjieHus )KUIKOCTH Ha MPOW3BOJIHLHO OPUEHTUPOBAHHBIC TIJIOCKHE U KPUBOJIMHEHHBIC CTCHKH.
33. OnpeneneHue MONOKEHUS PUTeiel B INIOCKUX MPSIMOYTOJIbHBIX 3aTBOPAX.

34. llentp nanenus. ['padoanaruTruueckoe OmMpeeeHNe BEIUYWHBI M [IEHTPa JIaBJICHUS Ha TUIOCKHE
MPSIMOYTOJIbHBIE TOBEPXHOCTH.

35. MoOMEeHTBI HHEPITUH, KOOPINHATHI IIEHTPA TSHKECTH TUIOMIAKHA U IEHTPHI JABIECHUS TJIOCKUX QUTYp.



O0pazen Oustera K nepBoii pyOexkHON aTTecTalUH

Munucmepcmeo nayku u oopazoearus P®
TI'posnenckuii eocyoapcmeensviti HepmanoU MeXHUYecKull yHugepcumen
Kagpeopa «Tennomexnuxa u eudpasiuxay

Buaer Nel

| pyoexcHas ammecmauus

I[I/ICL[I/IHJII/IHaZ FI/II[paBJII/IKa U TUAPABJIMYCCKUEC MAIIUHBI

1 | PeanbHble 1 HUACATBHBIC ) KUAKOCTHU, OCHOBHBIC ITOHATHA U ONIPCACIICHM.

2 | ITo xakoit opmyne ompezensercs cuiia IaBICHUS )KUJIKOCTH Ha KPUBOJHMHEHHYIO

MMOBEPXHOCTH?

3 | MoMeHThI HHepLUH, KOOPAUHATHI LIEHTPA TSHKECTH IJIOLIAKU M LIEHTPBI JaBJICHHS IIIOCKUX
dburyp.
3aB. kapenpoit «T u I'» P.A-B. Typnyes « » 20 I.

7.2 Bonpockl KO BTOPOii PYOEKHOI ATTECTANINHI

1. OcHOBBI THAPOAMHAMUKH. ['HapocTaTUUECKUE 3JIEMEHThI MOTOKAa (CMOYEHHBIM MEepUMETp, HAIIOPHOE
JBUKEHHE, THIPaBIMUYECKUN PaIuycC).

2. Bunpl nBukeHus )kUIKOCTH. OCHOBHBIEC OHATHS KUHEMATUKH KUIAKOCTH.

3. [Moroxk xunkoctu. CpenHsis CKOpocTh. Y paBHeHHE pacxona. uddepennnanbaoe ypaBHEHUE ABIKEHHS
uaeaNbHON )XuAKOoCTU. [ToHsATHE yaeabHON SHEPIUN.

4. Cxema ABMKEHHUS KUAKOCTU. JJeMeHTapHas cTpyhka. JInHus Toka.

VYcraHoBHBILIEECS M HEYCTAaHOBUBIIEECS IBHXKEHHE >KUAKOCTH. CpenHss CKOopocTh noTtoka. Pacxon
JKUJKOCTU. YPAaBHEHUE PACXO0/a IS DJIEMEHTAPHOM CTPYHKH, IIOTOKA.

YpaBHEHME HEPA3PBIBHOCTH.

5. BeiBoa ypaBHeHus bepHymum. YpaBHeHne bepHyiu 1S 21€EMEHTapHOU CTPYHKH peabHOM KUIAKOCTH.
I'eoMeTpuYeCKU U YHEPreTUYECKUM CMBICH CllaraeMbIX ypaBHeHus [I. bepnyim.

6. Kak Ha3biBaeTcs koa(pduuMEHT o, BXoasumui B ypaBHeHue JI. bepHymnu juid moroka peaybHOI
KUJKOCTH, YTO OH YUUTHIBAET U OT YEro 3aBUCHUT €ro BeIHunHa?

7. OObsicHuTEe, YTO OOYCIIOBJIEHBI NMOTEPU MOJHOI'O HANOpa W KAaKOB MX JHEPreTUYECKUH  CMbICH?
[TosicHuTe, YTO MOHKMMAIOT MTOJI TEPMUHOM "ynenbHas SHeprus'?

8. OOBsicHUTE TEPMUHBI "MeCTHast CKOPOCTh" U "CpeaHsss CKOPOCTh" U YKaKUTE, KaK ONMPEAEISIOT 3TH
CKOpOCTH?

9. CkopoctHas TpyOka u TpyOka [1uto?

10. TIlosicHuTe, 4TO TaKO€ JUHUS MOJHOTO HANopa U Mbe30MEeTpUYecKasl JIMHUS, YTO OYAYT IPEICTaBISTh
cOOOM 3TH IMHUM TPU PABHOMEPHOM  JIBXKEHHUHU PEabHOM KUAKOCTH?

UTO NOHUMAIOT TO/I TEPMUHOM <OKUBOE CEYEHHE MOTOKA KUIKOCTH?

11. HazoBUTE pe:KUMBI IBHKEHUS KHUJIKOCTU M YKAXKHUTE UX XapaKTepHbIE OCOOCHHOCTH.

[Tosicuute, uTo Takoe Kputepuil PeliHonbca, u Ha30BUTE (PAKTOPBI, OT KOTOPBIX OH 3aBUCHT.

[TosicauTe, uTO Takoe kputudeckoe yucio PeiiHonbaca?

12. TlosicHuTe, KaKuM 00pa3oM MpU THAPABINYECKUX pacuéTax OMPEeeisaioT PEKUM JABMXKEHUS KUJIKOCTH
", ¢ kakoi nenpto? [losgcHuTe, 4TO TaKOE KPUTUYECKAs CKOPOCTb, OT KaKHX (PaKTOPOB OHA 3aBHCUT U KaK
e¢ onpexaenstor? HanummTe M MOSCHUTE aHAIUTUYECKHE 3aBHCHUMOCTH TOTEph Haropa Mo JUIMHE OT
CpeaHel CKOPOCTH MOTOKA IIPY JIJAMUHAPHOM U TYpOYJIEHTHOM PEXHUMaX JIBUKEHUS )KUKOCTH.

13. Hanummre u mosicaute dhopmynsl Jlapcu-Belicoaxa u Beiicbaxa. [losicHuTe, KaKk ONBITHBIM ITyTeM
OTIpeNeNAI0T BeNMYMHBI Ko3duimentoB A u & Uro xapakTepusyioT Ko3pduuumeHTs A 1 & OT Kakux
(axTOpOB B 00IIIEM ClTyyae OHH 3aBHUCAT M KaK UX OMPEACIISAIOT P THIPABINYECKUX pacueTax?



14. O6BsicHUTE, 4TO Takoe A3 U Ad/d, Kak HAMTH BETUYUHY A MIPU THAPABINYECKUX pacueTax.

HazoBure o0macT TUAPAaBINYECKOTO COMPOTHBICHUS TPYOONPOBOAOB M OOBSICHHUTE, KAaK OMPEACIISIOT
00JacTh COMPOTUBIICHUS MTPU TUAPABINUYECKUX  pacyeTax.

15. M306pa3uTe cXxeMbl ABMKEHHS KUIKOCTH TIPH PE3KOM IToBOpoTe TpyOs! Ha 90°, a Takske TIpH pe3koM
pacIIMPEHUH U PE3KOM CY)KCHHUH TPYOOTIPOBO/Ia U JATE MOSCHEHUS K HUM, yKa3aB, 4TO XapaKTePHO IS
JBUKEHHS IIOTOKA MPU MPOTEKaHUH €To Yepes3 JI000e MECTHOE CONPOTHUBIICHUE.

16. UTo mOHMMAIOT MO MajbiM OTBEPCTUEM B TOHKOM CTEHKE MPU UCTCUCHHUH KHUIKOCTH U3 OTBEPCTUI?
Cixaroe cedyeHue, IPUYUHBI CKAaTUSI CTPYH, YEM OLICHUBAIOT BEJIMUYUHY CHKATHUS CTPYyHU?

17. Yto Ha3BIBAIOT HACAIKOH, THIBI Hacagok, ux Ha3HadeHue? Koaddumment ckopoctu. Yto oH
yUUTHIBaeT, Kak omnpenensercs? Koahduuuent pacxona. Uto oH yunuThIBaeT, Kak ornpeneisercs?
Koaddunment comporuBnenusi (orBepcTusi, Hacaaka). Kak oH ompenensercs Mo OMBITHBIM JTaHHBIM?
OObsicHuTe, TOYEMY IPHU UCTEUEHHUU U3 HACAIOK PAcXOJ] KHUJIKOCTU OOJble, YeM MpPU UCTEUECHUU U3
MaJIoro Kpyrjioro oTBEpCTUsl B TOHKOW CTEHKE?

18. Hanummure u noscHute GopMyIbl Juist onpeAeNieHUs] CKOPOCTU U pacxoja MpU UCTEYEHUU KUIAKOCTU
U3 OTBEPCTUH M HACAJIOK B aTMOC(epy MPH MOCTOSHHOM Harope.

19. M300pa3ute U NOSICHUTE CXEMbI UCTEUEHUS KUAKOCTH U3 MAJIOTO OTBEPCTHSI B TOHKOM CTEHKE U Yepe3
BHEITHUH IUJIMHAPUIESCKUA HacaZ0K B aTMOCcdepy.

20. M3mepeHue pacxoI0B U CKOPOCTEH KUAKOCTH (00bEMHBIN U BecoBoii criocod). Pacxogomep Bentypu,
MPUHLIUN ACHCTBHUS.

21. 'mppaBnuyeckue CONpOTUBIICHUS. BA3KOCTb )KUIKOCTU. 3aKOHBI BHYTPEHHETO TPEHUSI.

22. PexxuMBbl ABUKEHUS KUAKOCTH (JJAMUHAPHBIN, TYpOYJICHTHBIN).

CdopmynupyiiTe MOHATHS TUAPABIUIECKOTO yaapa.

23. TIpsimoii 1 HenpsIMOU THpaBIHYecKuid yaap. Uro takoe dasza ynapa?

OObsicHUTE TIpoLIeCC M3MEHEHUS JaBJICHUS B TPYOOIPOBOJE, MUTAEMOM M3 pe3epByapa, MpH MPSIMOM
TU/IPaBIMYECKOM Yyape.

24. Hanumute u nosicaute Gpopmyny H. E. JKykoBckoro anis onpezeneHus NOBBIIICHHS TaBICHUS TPH
yzaape.

25. Hanuiute v nosicHUTe GopMyIty AJis onpeAesieHus: CKOPOCTH PaCHpOCTPaHEHUs yIApHOI BOJTHBIL.

26. JIBmKeHue )KUIKOCTH B HAOPHBIX TPYOOIIPOBOIAX.

27. Kopotkue TpyOOmpoOBOAbl MOCTOSIHHOTO auaMerpa. OCHOBHOE pacueTHOE ypaBHEHHE IMPOCTOTO
TpyOOIIpOBO/IA.

28/. 'opuszoHTaNbHAS U BEPTUKAIbHAS BOAOCIYCKHBIE TPYOBI.

29. OnpenenieHre SKOHOMUYECKH HAUBBITOIHEHINIETO THaMeTpa TpyOoompoBoa.

30. Cudonnblit TpydonpoBoa. OCHOBBI TEXHUKO-DKOHOMUYECKOTO pacdeTa MPOCTHIX TPYyOOIIPOBOIOB.

31. IlocnenoBarenbHOE U AapAJUIEIbHOE COEIMHEHNE TPYOOIIPOBOIOB.

32. CnoxHble TPyOOIIPOBO/IBI.

33. TpyOomnpoBo ¢ HACOCHOM MOoIaYeH.

34. PacueTt BcachIBaroIero TpyoonpoBoaa eHTPOOEeKHOTO Hacoca.

35. B3aumoeiicTBue CTpyu ¢ TBEpABIMU NperpagaMu. CHiibl BO3IEHCTBUS TOTOKA HA CTEHKH.

36. O6mue cBeaenus o ruapomainHax. Hacocel u ruaponsuratenu. Kinaccudukamus HacocoB. [Ipuniun
NEUCTBUS TMHAMHYECKUX U 0OBEMHBIX HACOCOB.

37. TlopuineBblie Hacochl. [IpuHIUT paOOTHI U KIAacCHU(pHUKAIMS TOPITHEBBIX HACOCOB.

38. IIpuBoanbie Hacockl. I'paduku mogaym NPUBOAHBIX HACOCOB.

39. Bo3nymiHble KoANaku U UX Ha3HaueHue. Ornpeaenenre pa3MepoB BO3AYIITHOTO Konaka. Biausinue
YCTaHOBKH BO3JIYILIHOTO KOJIITaKa Ha MPOLECC BCACHIBAHUS U HATHETaHUSI.

40. OcHoBBI TEOpHH MOA0OMS HacocoB. OCHOBHBIE TTapaMETPHI HACOCOB.

41. Jlomactasie Hacockl. Koaddurment 6p1cTpoX0aHOCTH. TUTIBI TOMACTHBIX HAcOCOB. [IpuMmeneHmne
dbopmyn oo0us I repecueTa XapakTepUCTUK HACOCOB. PerynupoBanue mogaayu.

42. ITocnenoBaTenbHOE U NApALUICIbHOE COEIMHEHUE HACOCOB.

43. SIBnenue xaButanuu. KaButannonnas xapakrepuctuka. Kapurarmonssiii 3anac. @opmyna Pynnesa
U ee mpuMeHeHue. JlomyckaeMbIit 1 KpUTHYECKUM KaBUTAIMOHHBIN 3anac (Ahkp). @opmyna Pynnesa nis
OnpeieNIeHUsI KPUTUYECKOr0 KaBUTALIMOHHOTO 3arnaca’?

44. BricoTa BCcachbIBaHUs U KaK OHA CBsA3aHa C KaBuTanueil. KaBurannoHnHas xapakTepUCTHKA,
nu3zoOpaxenue ee rpapudecku. Kak moayduTh KaBUTAIMOHHYIO XapaKTEPUCTUKY, IPU UCTIHITAHUSIX?

45. llenTpoOexHBIE HACOCHI. Y CTPOHUCTBO U KJIacCU(HUKaIUS IEHTPOOEIKHBIX HACOCOB.



Oo0Opa3zen 0us1eTa KO BTOPOi py0e:KHOM aTTecTaluu

Munucmepcmeo nayku u oopazoearus P®
TI'posnenckuii 2ocyoapcmeensvitl HeqpmaHOU MmexHUYecKull YHugepcumem
Kagpeopa «Tennomexnuxa u eudpasiuxay

Buuer Nel
Il _pyoexcnas ammecmayun (6 cemectp)

I[I/ICL[I/IHJII/IHaZ FI/II[paBJII/IKa U TUAPABJIMYCCKUEC MAIIUHBI

1 | OcHoBbl rugpOAHAMUKH. ['HAPOCTaTHYECKUE DJIEMEHTHI IOTOKA (CMOYEHHBIN IEPUMETD,
HalopHOE JBM)KEHUE, I'MIPABIMYECKUI pajnyc).

2 | MoMeHTHI HHCPIHUH, KOOPAWHATHI HEHTPA TAXKCCTH IIOINAaAKW U HEHTPHI JaBJICHUSA IIJIOCKUX

uryp.
3 | B3aumogpeiicTBue cTpyu ¢ TBepabIMu mperpagaMu. CHiIbl BO3JCHCTBHS MIOTOKA HA CTEHKU

3aB. kapenpoit «T u I'» P.A-B. Typnyes « » 20

7.3 Bonpochbl K 3K3aMeHY 0 JUcCHuILINHE « WIpaBJIHKAa H THAPABJIHYECKHE MAIINHBI)

1 | PeasbHBIC U UaCAIBHBIC KUAKOCTH, OCHOBHBIE TIOHITHS U onpeaencHus. du3ndyeckue cBOWCTBa
x)uaKocted. IIOTHOCTD, yACNbHBIN Bec, 00bEM, YACITbHBIN 00bEM.

2 | CxumaeMocTh KUAKoCcTH, KodphUImeHT 00beMHOTO CIKATHSI, TEMITIEPATYPHOTO PACIIUPCHHUSL.
Yupyrocts napoB xxuakoctu. [loBepxHoctHoe HaTshxkeHue. @opmyna Jlamnaca.

3 | I'mapocratuka. ['mapocratudeckoe naBieHue (cpeaHee, HICTUHHOE). EAMHUIBI u3MepeHus
nasnenus. [losicHuTe, 4T0 Takoe aOCOMIOTHOE U U30BITOYHOE THAPOCTATUYECKOE JIaBICHUE U
KaKOBa CBS3b MEXy HUMHU?

4 FI/II[pOCTaTI/ILIeCKOG JaBJICHUC U €TO cBoiicTBa? O6’b${CHI/ITe, YTO IMOHUMAIOT 110 TCpMHUHAMMU:
«BHCIIHCC OABJICHUC» U «BECOBOC I[&BHGHHC»? Yrto TaKkoe TEXHUYESCKASI U (1)I/ISI/III€CKa5[
aTMocq)epa B KaKUX CIMHUIAX BbIPAKACTCA.

5 | OcHOBHOE ypaBHEHHE T'HIpocTaTUKU. HanummTe v nosicHuTe OCHOBHOE ypaBHEHHUE
rusipoctatuku. Chopmynupyiite 3akon Ilackans.

6 | duddepennmanbHble ypaBHEHUs TOKOS JKUAKOCTH, ypaBHEHHE Diiepa.

7 | Coobmraromuecs cocynbl. OnpeneneHue ypoBHS KUIKOCTH B cocyne. Onpeaenenne mioTHOCTH
KUJKOCTU B cooOImaromuxcs cocynax. Onpenenenue JaBieHNus Ha TOBEPXHOCTH JKUIKOCTH B
COOOIIAIONIUXCS COCYaxX.

8 | HazoBute npubOOpHI ISl U3MEPEHUsI U30BITOYHOTO THAPOCTATUUECKOTO JIaBJICHHUS U MOSICHUTE
MPUHIINI UX JIEHCTBUS, OCHOBHBIE popMyIibl. [losicHUTE, YTO Takoe Mbe3oMeTpuuecKas BbicoTa?
[TpuGops! as u3mepenus AasaeHus. [IpuHiun neicTBrs nbe3oMeTpa, Ha Y4eM OCHOBAH.
OrnpezesieHne TaBIeHNs )KUJIKOCTH B ITIbE30METPE.

9 | OmpeneneHue TIIyOHHBI IOTPY)KEHUS TOUKH U €€ mapamMeTphl. [ mIpocTaTHIeCKie MalTnHbI.
[TpuHIIUTT EHCTBUS OCHOBHBIE (POPMYIIHL.

10 | JlaBnmeHue >KUIKOCTH HA CTCHKHU TpyO. PaspriBaromue ycunust (TpyOa, pe3epByap).

11 | Yem oTauyaeTcs IO Ha3HAYCHHIO MNbE30MCTP OT PTYTHOT'O MaHOMeTpa? Yto HaA3BIBAIOT
OTHOCUTCIIBHBIM ITIOKOEM )KI/I)IKOCTI/I?

12 | Yto HaA3BIBAIOT NOBEPXHOCTSIMHU PABHOTO JIaBJICHUS?

13 | ChopmynupyiiTe 3akoH ApXHUMeaa.

14 | Ilpunuun pabotsl ruapaianueckoro npecca. KIIJI runpasnnueckoro npecca.

15 | Cuna naBneHus XUIKOCTH Ha TUIOCKHE TOPU30HTANIbHBIE Tulomanku? Cuna JaBieHUs
SKUIKOCTH Ha IUIOCKHE HAKJIIOHHBIE CTEHKH. UTO HA3LIBAIOT TEJIOM JaBJIEHUS?




16

Cuia JaBJICHHUSA ) KUJAKOCTH Ha KpHBOHHHeﬁHYIO TMOBCPXHOCTDH

17 | ColicTBO AaBieHMsI B HEMOABM)KHOM KHJIKOCTH.

18 | YpaBHeHue Diiyiepa paBHOBECHS KHUAKOCTH. [IOBEpXHOCTH paBHOTO JIaBJICHUS.

19 | Cunpl gaBneHHs KUAKOCTH HA MOBEPXHOCTh. CHila THAPOCTATHUECKOTO JaBICHHS KUAKOCTH Ha
TFOPU30HTAJIBHYIO IJIOCKYIO TOBEPXHOCTb.

20 | Cwiia naBieHHUs XKMJIKOCTU Ha IJIOCKYIO NIPSIMOYTOJIbHYIO CTEHKY.

21 | Cwiia 1aBieHus KHUJIKOCTH Ha HMJIMHAPUYECKYIO IIOBEPXHOCTb.

22 | Dmrophl TaBJICHUIA.

23 | 3akon Apxumena. Y cioBus miaBaHus Tes1. OCTOMYMBOCTG MIaBaromux Tei. Onpenenenue
BEJIMYMHBI METALIEHTPUUYECKOI0 pajuyca.

24 | Cuiia 1aBJieHHUs )KUIKOCTH HA MPOM3BOJIBLHO OPUEHTUPOBAHHBIE IJIOCKUE Y KPUBOJIMHEHHbIE
CTEHKH.

25 | Ompenenenue MoJIOKEHUs! pUresiel B INIOCKHUX MPSIMOYTOJIBHBIX 3aTBOPAX.

26 | Llentp nasnenus. I'pagoanannTiyeckoe onpeieneHne BeMYUHbl U [IEHTPa AaBJICHUS Ha
IJIOCKHUE NIPSIMOYTOJIBHBIE IOBEPXHOCTH.

27 | MOMEHTBI HHEPIIUH, KOOPAWHATHI IIEHTPA TSHKECTH IJIOMIAIKU M LIEHTPHI AaBICHHS IIOCKUX
dburyp.

28 | OcHOBBI rUIPOAMHAMUKY. [ HapOCTaTHYECKUE AIEMEHTHI TIOTOKA (CMOYEHHBIH ITepuMeTp,
HaIopHOE JBM)KEHUE, I'MIPABIMUECKUI pajnyc).

29 | Bunsl nmwkenust sxuakoctd. OCHOBHBIC TOHATHSI KHHEMATHKH JKHAKOCTH.

30 | ITotok xunkoctu. Cpemusisi CKOpocTh. YpaBHeHHe pacxoaa. Auddepennunansnoe ypaBHeHne
JIBYDKEHUS MJlealIbHOM KuKoCTU. [ToHsITHE yIenbHON SHEPTuu.

31 | Cxema IBMKEHHUS )KUIKOCTU. DIIEMEHTapHas CTpyiika. JInHus ToKa.

32 | YcraHoBuBIIeeCs M HEYCTAaHOBUBIIEECS ABMKEHHUE KUIKOCTH. CpeqHsisi CKOPOCTh IMOTOKA.
Pacxop xunkoctu. YpaBHeHue pacxoza s 2JIEMEHTapHOU CTPYHKH, IIOTOKA. Y paBHEHUE
HEPa3pbIBHOCTU

33 | BeiBox ypaBHenus beprynu. YpaBHenue bepHyin 1u1st aeMeHTapHON CTPYHKH peabHOM
AKHUJIKOCTH. |'eOMeTpUYECKH 1 HepreTUYeCcKHid CMbICI cilaraeMblx ypaBHeHus J1. bepHyu.

34 | Kak HasbiBaeTcs KOOQQUIHMENHT oL, BXOAANMI B ypaBHenue J[. BepHymm ai1s motoka peanbHOM
YKUJKOCTH, YTO OH YYUTHIBAET M OT YEro 3aBUCHUT €ro BeIHunHa?

35 | OOBsicHUTE, YTO OOYCIIOBJICHBI TOTEPH MOJHOTO HAMOPa M KAKOB WX YHEPTeTUYECKUN CMBICT?
ITosicHuTe, 4YTO MOHUMAIOT NIOJI TEPMUHOM "ynienbHasi SJHeprus'?

36 | OOBsICHUTE TEPMHHBI "MECTHast CKOPOCTh'" | "CpeIHsIsE CKOPOCTh" M YKaXHTE, KaK ONPEIENISIOT
3TH ckopocTu? CkopocTHas Tpyoka u Tpyoka [Iuto?

37 | IosicauTe, 9TO TaKoOE JIMHHS MOJHOTO HAIIOPA U MbE30METPUYECKas JIMHUSL, 9TO OyIyT
IPECTaBIATh COOOM ITH JIMHUU TIPH PABHOMEPHOM  JBMXKEHHM peasbHOM xuakoctu? YUrto
MIOHMMAIOT I10J] TEPMHUHOM <OKUBOE CEYEHHE ITOTOKA KUIKOCTH?

38 | HazoBuTe pesxuMBbl ABIKEHHS KUAKOCTH U YKKHUTE UX XapakTepHble ocoOeHHOCTH. [losicHuTe,
YTO Takoe kputepuil PeitHonbaca, 1 Ha3oBUTE (HAKTOPBI, OT KOTOPBIX OH 3aBUCHT.

39 | [osicauTe, UTO TaKOE KpUTHIECKOE uncio PeliHombaca?

40 | IlosicHUTE, KAKUM 00pa30OM IIPH THAPABINIECKUAX PACUETax OMPEICIISIOT PEXKUM JIBIKECHUS
KHUJIKOCTH U, ¢ Kakoil nenpto? [1osicHuTe, 4TO TaKoe KPUTHYECKasi CKOPOCTh, OT KaKUX (haKTOPOB
OHA 3aBUCHT U Kak e€ onpezenstoTr? Hanummure u NosCHUTE aHAIUTUYECKUE 3aBUCIMOCTH
NOTEph HATOpa Mo JUIMHE OT CPeIHEeH CKOPOCTH MOTOKA MPH JAMUHAPHOM U TYPOYJIEHTHOM
pEeXKHUMaXx JIBHXKEHUS KHUJIKOCTH.

41 | Hanumwure u nosicaute Gopmyisl Japcu-Beiic6axa u Belic6axa. [TosicHuTe, Kak OMBITHBIM
IyTE€M OTPEAEAI0T BETUYUHBI KO3PPHUIMEHTOB A U &. UTo XapakTepu3yroT K03(pPUIHEHTHI A U
& oT kakux (pakTOpPOB B OOIEM Cllydae OHM 3aBUCST U KaK UX OMPEAENstOT IPHU TUAPABINUYECKUX
pacuerax?

42 | O6bsacauTe, uTO Takoe Ad n Ad/d, Kak HaiiTH BeMMUKMHY Ad IPH TUIPABINYECKHX PACUETaX.

HazoBuTe 06mactu ruipaBInyecKoro CONpOTUBICHHS TPYOOTIPOBOIOB U 0OBICHUTE, KaK
OTIpeeNA0T 00J1aCTh COMPOTUBIICHUS IPU THAPABINYECKUX  pacyeTax.




43 | M306pa3nTe cxeMbl IBIKEHHS KUIKOCTH IPH PE3KOoM TToBopoTe Tpyosl Ha 90°, a Taroke npu
PE3KOM PACHIMPEHUN U PE3KOM CYKEHUHU TPyOOIPOBOIA U AaiiTe MOSICHEHHUS K HUM, yKa3aB, 4TO
XapaKTEepHO JUIsl IBHKEHHS MOTOKA MPU MPOTEKAHUU €ro yepes J1I000e MECTHOE COMPOTHBIICHHUE.

44 | YTto MOHMMAIOT TIOJT MAJIBIM OTBEPCTUEM B TOHKOW CTEHKE MIPHU MCTEUYCHUH YKUJIKOCTH U3
otBepcTuii? Cxartoe ceueHue, MPUUUHbI CKATUSl CTPYH, YEM OLIEHUBAIOT BEJIMUMUHY CKATHUS
cTpyu?

45 | Yto Ha3bIBAIOT HACAIKOM, TUIIBI HacaI0K, WX HazHaueHue? Koaddumument ckopoctu. Uto on
YUUTBIBAET, Kak onpexaensiercsa? Koaddunuent pacxoga. Yto oH yuuThIBaeT, Kak ONpeaesieTcs?

46 | Koa¢pdumueHT conpoTuBiacHus (OTBEpCTHs, Hacaaka). Kak oH onmpenensieTcs 1Mo ObITHBIM
naHHbIM? OObsSICHUTE, TOYEMY ITPU UCTEUSHUU U3 HACAJI0K PACcXO0/1 KUAKOCTU OOJIbIIIEe, YeM MIPH
HCTEUYEHUHU U3 MAJIOT0 KPYIJIOrO OTBEPCTHS B TOHKOI CTeHKe?

47 | Hanmummre 1 osicHuTe (OPMYJIBI JIJIsl ONIPEICIICHHSI CKOPOCTH M pacXojia MPU UCTCUCHUH
JKUJKOCTH U3 OTBEPCTUH M HACaZOK B aTMOC(Epy NpU MOCTOSHHOM HAIope.

48 | U300pa3ute U MOSICHUTE CXEMbI HCTEUEHUS JKUIKOCTH U3 MaJIOTO OTBEPCTUS B TOHKOM CTEHKE U
Yyepe3 BHENTHUHN [IMITUHAPUICCKII HacaoK B aTMOCheEpy.

49 | 3mepeHue pacxoI0B U CKOPOCTEH KUIKOCTH (00BEMHBIN M BECOBOM cmmoco0). Pacxomomep
BenTypu, npuHImn aeicTBusl.

50 | 'uppaBnuyeckue conpoTuBIeHUs. BA3KOCTh KUIKOCTH. 3aKOHBI BHYTPEHHETO TPEHUS

51 | ChopmynupyiiTe moHATHS TUapaBIndeckoro yaapa. [Ipsmoil u HenpsiMoi THIpaBIUYECKUH yaap.
UYro Ttakoe daza ynapa? OObscHUTE MpollecC M3MEHEHHUS JaBJICHUS B TPYOOIIPOBOJIE, TUTAEMOM
U3 pe3epByapa, Ipu NPSIMOM THIPABINIECKOM yaape.

52 | Hanummure u noscuute ¢popmyny H. E. XKykoBckoro asns onpeneneHus: NOBBIIICHUS JaBICHUS
npu ynape.

53 | Hanumure u noscHute GopMymy JUisl OMPEIeTIeHUs] CKOPOCTH PacpOCTPAHECHUS yIapHOH
BOJIHEI.

54 | JIBmKeHue KHUAKOCTU B HAMMOPHBIX TpyOonpoBoaax. KopoTkue TpyOOoIpoBObl TOCTOSHHOTO
nramerpa. OCHOBHOE pacueTHOE YpaBHEHHUE MPOCTOr0 TPyOOIpoBoaa.

55 | 'opu3oHTanbHAs U BEpTUKAIbHAS BOJOCIYCKHBIE TPYOBI.

56 | OmpeneneHre YdKOHOMHYECKH HAUBBITOTHEHIIIETO TUaMeTpa TpyOOopoBoa.

57 | Cudonnslii TpyoorpoBoji. OCHOBBI TEXHHUKO-3KOHOMHUYECKOTO pacyeTa MPOCThIX
TpyOOIIPOBOJIOB.

58 | [locnenoBarenpbHOE U MapaieIbHOE COeTUHEHNE TPYOOIIPOBOIOB.

59 | CnosxxHbIe TpyOOIIPOBOIBI. Pacuer BcackiBaromnero TpyoomnpoBoia eHTpoOeKHOTo HACOCA.

60 | TpybompoBoa ¢ HacOoCcHOI mogauell. BzaumopeiicTBue cTpyu ¢ TBepAbIMU Tiperpagamu. CHIibl
BO3JICHCTBUS MIOTOKA HA CTCHKH.

61 | O6mme cBeneHus o ruapoMannaax. Hacocsl u runpoasuratenu. Knaccudukanus Hacocos.
[TpuHIMN NeiicTBYS TMHAMUYECKUX U 00BEMHBIX HACOCOB.

62 | INopmHeBwle HAacoChl. [IpuHIMI pabOTHI U KJIACCH(UKAIUS TTOPITHEBBIX HACOCOB.

63 | [IpuBoaubie Hacockl. ['paduku mogaun MpUBOJHBIX HACOCOB.

64 | Jlomactabie Hacockl. Koaddunument 6picTpoxomHocTH. THITBI TOMACTHBIX HACOCOB. [IpuMeHeHne
dbopMyn oro0us I repecueTa XapakTepUCTUK HACOCOB. PerynupoBanue nogayu.

65 | [TocrmenoBarenbHOE U MApAILICITBHOE COSTUHEHHE HACOCOB.

66 | SBnenue xaBuTanuu. KaButanunonHas xapaktepuctuka. KaBurannonsslii 3anac. @opmyna
PynueBa u ee npumenenue. JlonyckaeMplil 1 KpUTHUECKUI KaBUTALIMOHHBIN 3arac (Ahkp).
®dopmyna PynHeBa ais onpeeneHus KpUTHYECKOT0 KaBUTAIIMOHHOTO 3araca’?

67 | Bricora BcachIiBaHMsI M KaK OHa CBsi3aHa ¢ KaBuTalue. KaBUTalimoHHas XapaKTepPUCTHKA,
n3o0paxenue ee rpapuuecku. Kak moayduTh KaBUTAIIMOHHYIO XapaKTEPUCTHKY, TIPH
UCIIBITAaHUSX ?

68 | LlenTpoOeKHBIC HACOCHL. Y CTPONCTBO M KJTacCHU(UKAIIHS IIEHTPOOSIKHBIX HACOCOB.




Oopa3zen Ous1eTa U1 IPOBEJAEHUS IK3aMeHa

Munucmepcmeo nayku u oopazosanusi P®
TI'posnenckuii 2ocydapcmeenvitl HehmsaHOU MEXHUYECKUU YHUgepcumen
Kagpeopa «Tennomexnuxa u euopagiuxay

I[I/ICI_[I/IHJII/IHa FI/II[paBJII/IKa U TUAPABIMYCCKHUEC MAllIMHBI

Cemectp - 6

I'pynima

Buuer Nel (x sx3ameny)

1. | llpunmun pabotsl ruapasnndeckoro npecca. KIIJ[ ruppaBmmdeckoro mpecca.

2. | Kak HaspiBaeTcst KOO(GHUIUEHT oL, BXOIAIIMI B ypaBHeHue J1. BepHysuim ai1st OTOKa peanbHOi
JKUJKOCTHU, YTO OH YYUTHIBAET U OT YEro 3aBUCHUT €ro BelnurnHa?

3. | Harmummre u nosicaure ¢popmyiiel Jlapcu-Beiicoaxa u Beiicoaxa. [TosicHuTe, Kak ONBITHBIM ITyTEM
OTIPEeIISAI0T BETUYUHBI K03(puirienToB A u &. UTo xapakTepu3ytoT KodhGUIMEHTHI A U & OT KaKux
(bakToOpoB B 00IIIEM CIy4ae OHU 3aBUCAT U KaK UX OMPENENSIOT IPU THIPABIMYECKUX pacuyeTax?

4. | SABnenne kaButauuu. KaButanmonHas xapakrepuctruka. KaBuranmonnsliii 3amac. ®opmyna Pygnesa
U ee npuMeHeHue. JlonyckaeMblil 1 KpUTHUYECKUN KaBUTalMOHHBIN 3anac (Ahkp). ®opmyna Pynnesa
JUIsL OLIPEJIENIEHNs] KPUTUYECKOTO KaBUTAILIMOHHOTO 3anaca?

3aB. kadeapoit
«TermoTexXH1Ka U THIPaBIUKa P.A-B. Typnyes

7.4. Texymuii KOHTPOJIb.
Bonpoch! k 1a00paTOPHBIM 3aHATHSIM.

1. | Nel.l

2. | Uto Takoe rUAPOCTATUYECKOE JABJICHHE U KaKOBHI €ro CBOMCTBA?

3. | loscHuTte, 4TO Takoe aOCOMIOTHOE U U30BITOYHOE THIPOCTATHYECKOE JABICHHUE U KAaKOBA CBS3b
MEXIy HUMH?

4. | O0BsCHUTE, YTO MOHUMAIOT MO TEPMUHAMH: «BHEIITHEE JABJICHHUE» U «BECOBOE JAaBIICHUE)?

5. | Hanmmmte u MosicCHUTE OCHOBHOE YpaBHEHHE THPOCTATHKH.

6. | Chopmynupyiite 3akoH [lackas.

7. | Ha3oBute mpuOOpHI U1t H3MEpEHHs N30BITOYHOTO THAPOCTATHYECKOTO JTABJICHUS U TIOSICHUTE
MPUHIINAI UX EHCTBUSL.

8. | IlosicHuTE, 4TO TaKOE Mbe30METpHUYECKast BRICOTA?

9. | st yero Hy»HO 3HATh MPEBBILICHUE OCU BPALIEHUS CTPEIKU MPYKUHHOTO MAHOMETPa HaJT
TOYKOH €ro MOIKIIOUYEHUA?

10. | B yewm 3akiroyaeTcs pa3HUIla MEXTy JaBJICHHEM W Haropom?

11. | Dmropbl THAPOCTATHYECKOTO NaBIeHUS (CTEHKA UMEET KPUBOJIMHEIHYIO hopmy).




12.

OHIopsI THAPOCTATHUECKOTO AABICHUS (COCY]T MMEET HAKIIOHHYIO CTEHKY, COCTaBIISIOLIYIO C
TOPU30HTAJIBHOM IJIOCKOCTBI0 HEKOTOPBIN yroJl )

13. | Dnropbl rUAPOCTATUYECKOTO AAaBIEHUA (CTEHKA COCTOUT U3 PSAAA OTJACIBHBIX MJIOCKUX
rpaHei, HAaKJIOHEHHBIX MO/ Pa3IMYHBIMH YIIIaMU K TOPU30HTY)

14. | Dnropbl rUAPOCTATUYECKOIO 1aBIeHUS (CTEHKA MMEET IMIUHAPUYECKYIO IPSIMYI0 opMy)

15. | Dnropbl rUAPOCTaTUYECKOTO AABICHUS

16. | Ilpubops! it u3Mepenus aasiaenus (auddepeHnnanbHbIii MAHOMETP, IPUHIUN JEHCTBUS
OCHOBHBIEC (POPMYIIBI).

17. | Ilpubops! 11t U3MEpEeHus AaBJIeHHs (BaKyyMMETp, IPHUHIIUI JICHCTBHSI, OCHOBHBIE (POPMYJIBI)

18. | IIpubops! mist u3mMepenus nasiaeHus (auddepeHnrnaaIbHbIii MAHOMETP, TPUHITUI ACHCTBUS
OCHOBHBIE (POPMYJIBI).

19. | Ilpu6ops! 11t n3MepeHus AaBiaeHUs (PTYTHbBIM MaHOMETp, IPUHLUI 1eHCTBUS OCHOBHbBIE
dopmyIbI.

20. | ITpubGops! nis u3mepenus aasiaeHust [1be3omMeTp - puHLIMN 1eHCTBHUSI OCHOBHBIE (DOPMYJIBI.

21. | ITpubops! a1 u3mepenus aasiaeHus. [TpuHnun neicTBrus oCHOBHbIE (POPMYJIBL.
Nel.2

1. | IlosicHuTe reoMeTpuvecKuid CMBICI caaraembix ypaBHenus Jl. bepuymu.

2. | IloscHuTe SHEpreTM4YecKuil CMbICI cilaraeMblx ypasHeHus /l. bepnymu.

3. | Kak nasbiBaercs KOdpOHUIMEHT o, BXomAmmi B ypaBHenue JI. BepHymm s moToka
peasbHOM JKUIKOCTH, YTO OH YUUTBHIBAET M OT YEro 3aBUCUT €ro BEIMYMHA?

4. | O0bpsacHuUTE, 9T0 00YCIOBJICHBI MOTEPH MOJHOTO HAIIOPA M KAKOB X SHEPTeTUYECKUIA CMBICH?

5. | IloscHuTe, 4TO MOHMUMAIOT MO TEPMUHOM "yaenbHas SHeprus'?

6. | OOBscHUTE TEPMUHBI "MECTHASI CKOPOCTB'" U ""CpeIHsS CKOPOCTh'" M YKAXKHUTE, KaK ONPEIEIISIOT
9THU CKOPOCTH?

7. | IlosicauTe, 4TO TaKO€ CKOpPOCTHAs TpyOKa u Tpyoka [1uto?

8. | [loscHuTe, 4TO TaKoe JIMHUS TOJHOTO HANOpa M IMbE30METPHYECKas JIMHUS, YTO OyayT
HPEJCTaBIATh COOOM ITH JIMHUU TIPH PABHOMEPHOM  JIBM)KEHHM PeajbHOM KUAKOCTH?

9. | YTo NOHMMAIOT MOJI TEPMUHOM (GKHBOE CEYCHUE TIOTOKA KHUIKOCTH»?
Ne 1.3

1. | Ha3zoBure pexxuMbl JBUKEHUS )KUJKOCTH U YKAKUTE UX XapaKTepHble 0COOCHHOCTH.

2. | IloscHuTe, uTo Takoe kpuTepuil PeliHombaca, 1 Ha30BUTE (GAKTOPbI, OT KOTOPBIX OH 3aBHCHUT.

3. | llosicHUTE, YTO TaKOe KPUTHUYECKOE YnCio PeliHombaca?

4. | IloscHuTe, KakuM 00pa3oM NpU THAPABINYECKUX pacdETax OMPEIENSIOT PEeXUM IBUKECHUS
XKHUJIKOCTH U, C KaKoil 11enpro?

5. | [losicauTe, 4TO TaKO€ KpUTHUYECKOE Ynciio PeltHonbaca?

6. | [loscHute, kKakuM 00pa3oM MpHU T'MJPABIUYECKUX pacu€Tax OMPEAEISIOT PEXHUM JBHKEHUS
JKHIKOCTH U, C KaKOl IIeNIbI0?

7. | IloscHuTe, 4TO Takoe KpUTHUYECKas CKOPOCTh, OT KakuX ()aKTOpOB OHA 3aBHCUT M Kak €€
OTpeNIeTsIoT?

8. | Hanmummre M MosiCHUTE aHANUTUYECKHE 3aBUCUMOCTH MOTEPh HAropa Mo JJIMHE OT CpeaHen
CKOPOCTH MOTOKA MPH JJAMUHAPHOM U TYpOYJIIEHTHOM PEKHUMAaX JBHKEHUS )KHJIKOCTH.

9. | U300pa3ute rpaduk 3aBUCUMOCTH IOTEph HAmopa MO JUIMHE OT CpeaHed CkopocTH ( B
Jorapu(pMUUECKUX KOOPAUHATAX) U IaliTe NOSICHEHUS K HEMY.
Nel.4

1. | Hanumwre u nosicuute popmyiel apcu-Belic6axa u Belicbaxa.

2. | TosicHuTE, KaK ONBITHBIM ITyTEM ONPEENAIOT BEMMIUHbI Kodhdunuentos A u &,

3. | Yro xapakrepusyroT KodpGUIUeHTs A 1 & 0T Kakux (HJaKTOPOB B OOIIEM CIIy4ae OHU 3aBHCAT
U KaK MX OIpEeJeIIsIOT IPU THAPABIMYECKUX pacyerax?

4. | OObsicHHTE, YTO TAKOE A; U A5/d, Kak HAWTH BENMYUHY A IPH TUPABINYECKHMX PACyeTax.

5. | Ha3oBure 0o06sacTH THAPABINYECKOTO COMPOTUBICHUS TPYOONPOBOAOB M OOBACHUTE, Kak
OTpeAeNsA0T 00J1aCTh CONPOTUBIICHUSI IPH THAPABINYECKUX  pacyeTax

6. | M300pasuTe cXeMbl JBIKEHHS KHIKOCTH TP PE3KOM MOBOpoTe Tpy6sl Ha 90°, a Takske mpu

PE3KOM PaCHIMPEHUH U PE3KOM CY)KCHHH TPYOOIIPOBOIA M JAWTe MOSCHEHHS K HUM, YKa3aB,




YTO XapakTepHO MJIsi JBWKEHHUS IOTOKA MpU MPOTEKAaHHHM €ro uepe3 Jo00oe MECTHOE
CONPOTHUBIICHHUE.

Nel.§

1. | Yro nmoHUMAIOT MOJ MajblM OTBEPCTHEM B TOHKOW CTEHKE MPU HCTEUECHUU >KHUJIKOCTU W3
OTBEPCTHI?

Cixkaroe CCUCHUC, ITPUYMHEBI C)KAaTU CTPYH, UEM OLICHHUBAIOT BCIIMUKWHY CXKATHUA CTPYI/I?

Yto Ha3BIBAIOT HACAAKOM, TUIIBI HACAJ0K, MX Ha3HAYCHUE?

Koaddunuent ckopoctu. YTo OH yUUTHIBAET, KaK OINpeaesseTcs?

Koaddunument pacxoga. Uto oH yUUTHIBAET, KaK onpeensercs?

CikaToe ceueHHe, IPUUUHBI CXKATHUsI CTPYH, YEM OLICHUBAIOT BEJIMUMHY CHKAaTUS CTPYH?

Njoal ~owin

Koaddumuent conportusneHus: (orBepctus, Hacaaka). Kak oH ompeaensercs Mo OINBITHBIM
TAHHBIM?

8. | OObscHUTE, MOYeMy IpPU HCTEYEHHMH W3 HACAJOK PacXo] JKUAKOCTH Oouiblle, yeM Ipu
VCTEUYEHUHU U3 MAJIOI0 KPYIJIOTO OTBEPCTHUS B TOHKOM CTEHKE?

9. | Hanummre u nosicaure GopMyiibl sl ONPENEICHUsT CKOPOCTH M pacxoja MpU HUCTEUYECHUU
YKUJKOCTH U3 OTBEPCTUH M HACAZOK B aTMOC(Epy MPU MOCTOSTHHOM Harope.

10. | 306pa3uTte U MOSICHUTE CXEMbI HCTEUCHHUS KUIKOCTH U3 MAJIOTO OTBEPCTHUS B TOHKOW CTEHKE
Y Yepe3 BHEITHUI NWIMHIPUYICCKHA HAcaJ0K B aTMOChepy.

Nel.é

Cdopmynupyiite HOHATHUS THAPABINYECKOTO YAapa.

IIpssMON ¥ HENPSIMOM T'MAPABIMYECKHUM yaap.

Yro Takoe daza ynapa?

LN

OO®bsicHUTE TIpOLIECC U3MEHEHUSI JaBJIEHUs B TPYOOIIPOBOJIE, IUTAEMOM U3 pe3epByapa, npu
OpSIMOM T'MJIPABJIMYECKOM yiape.

5. | Hammummare u nosicante popmyiry H. E. )KykoBckoro 1yist onpe/ieieHus MOBBIIICHUS
JIABJICHUS [P yJiape.

6. | Hamummre u mosicaute Gopmynny s OMpPENeNICHUsT CKOPOCTH PacIpOCTPAHCHUS YIapHOU
BOJIHBI.

7.4. Texkymuii KOHTPOJIb.
Bonpochb! K NPaKTHYECKUM 3aHATHAM.

Nel.1.2b IIpakTtnueckasi padora “OnpenesieHne NJIOTHOCTEH HeCMeIIMBAIOIIMXCS
JKMJIKOCTel B coo01awmuxces cocyaax”

1. | Kakas miockocTh Ha3bIBa€TCsl IOBEPXHOCTHIO YPOBHS MM MTOBEPXHOCTHIO PABHOTO
aBJIeHUS?

2. | B coobmaronuecs: cocyabl HAIUTHI ABE Pa3HbIE )KUIKOCTH INIOTHOCTBIO P1 | P2 Byner mu

OJIMHAKOBO JIaBJIEHUE Ha CBOOOHbBIE TTOBEPXHOCTH B 000UX cocyaax? OTH MOBEPXHOCTU
JIEKaT Ha OJHOW FOPU30HTAIN?

3. Onpe/:[eJmTe a0COJIFOTHOE IaBJIEHHE B 2 TOYKAaX COOOIIAONINXCS COCYZIOB C XKUJKOCTBIO
IIJIOTHOCTBIO p 1H p 2

4. | Kakum 06pa3om cieayeT OnpeaeauTh ONMpeIeanM a0COTIOTHOE TaBJICHHUE B IBYX
COOOMIAIONUXCS COCYZaX C PA3HOPOIHBIMU U OJTHOPOTHBIMU KHIKOCTSIMU?

5. Kakoii BenmmuuHOM 6y,[ICT ONpCACIIAITECA B pa3HOCTDH JaBIICHUI Ha CBOGO)IHBIC MMOBCPXHOCTU
JABYX COO6H.[3IOH.[I/IXC$I COCYyOB, 1 OT 4€ro OHa 3aBHUCHUT?

6. | Kakoii BenuumHON OyAeT ONpeaensaTbcs pa3HOCTh YPOBHEH CBOOOIHBIX TOBEPXHOCTEH
JKUJIKOCTEN JIBYX COOOMIAIONINXCS COCYZIOB, M B UYeM OHA BBIPAKACTCS?

7. | Kakum oOpa3om cieayeT onpenenuTh OnpeaeiuM abCOTI0THOE JaBICHUE B ABYX
COOOMIIAOIINXCS COCYIaX, €I TABICHUE Ha CBOOOTHBIE TIOBEPXHOCTH KHUIKOCTH :
a) OJIMHAKOBO; 0) HE OJTMHAKOBO?

8. | Ompenenute aOCOMIOTHOE JIaBJICHHE B 2 TOYKAX COOOIIAFOIIUXCS COCYJIOB C KUIKOCTHIO
IUIOTHOCTBIO P1 M P2




Nel.1.3b IlpakTtuueckas padora Ne3 “I'mapaBianuyeckuii npecc”

1. | l'uppocraTuyeckue MalIuHbI.

2. | IloscHuTe MpUHLMN IEHCTBUSA U KOHCTPYKIMIO TUAPABINYECKOr0 npecca. J{jist yero o
IIpeHa3HAYEH.

3. | IIpecc cocTouT U3 nopuiHel 0OJMHAKOBOTO UM Pa3HOIo Auamerpa, 4eM 000CHOBaH BbIOOP
JMaMETPOB T'UPABINYECKOrO rpecca?

4, | IlpuBenure 3akoH Ilackars.

5. | OpuHaKoBO M JaBlIEHHUE KHUIKOCTH 0] OOJBIIMM M MAJIBIM MTOPIIHEM THAPABIMYECKOTO
pecca U 4YeM OHO ONpeAesseTcs; HanuImuTe u o0biacHuTe hopmyisl. I1o kakomy
BRIpakeHmIo onpexensercs cuna (Q | Bosuukaromas mpu sToM?

6. | Kak paccunutsiBaercst Ko3((uimeHTa nojae3Horo 1eiHcTBUs I'MIpaBINIeCcKoro npecca?

7. | Ilpuniun neiicTBUst M1 OCHOBHBIE pacueTHBIC (POPMYIIBI THIPABINYECKOTO aKKyMyssTopa?
Nel.1.4b IlpakTnueckas padora Ned4 “Cuiia 1aBjieHHS KUAKOCTH HA MJIOCKYIO
NOBEPXHOCThH”

1. | Yro npexacrasisier coOOi cuiia JaBIE€HUS HA IUIOCKYIO OBEPXHOCTh ? B uem oHa
BBIpa)KaeTCst M Kak 0003Havaercs?

2. | Kak onpenensiercst cuiia JaBieHus?

3. | Yem onpeensiercs ri1yOHHa OTPYKEHAS LIEHTPA TKECTH miomand h c
ITpu onpeneneHny cuilbl 1aBIeHUS )KUIKOCTH Ha CTEHKY COCY/la 3aBUCHUT JIM OHA OT
KOJIMYECTBA JKUJKOCTH B COCYJIE.

5. | Cuna naBieHus Ha IUIOCKYIO HOBEPXHOCTh 3aBUCUT MJIM HE 3aBUCHUT OT yIJla HAKJIOHA
MOBEPXHOCTU CTEHKHU K TOPU30HTY B YCIIOBUSAX HEU3MEHHOM INTyOMHBI IOTPYKEHUS €€ LIEHTpa
TSKECTH.

6. | Cuiy naBieHHs MOYHO OIIPEIENIUTh TOJBKO 10 YPaBHEHHIO (€CIIU /1a TO TI0 KaKOMY) HJIH
TOJIKO MOXKHO ONpeessTh rpaduyeckuM myTeM (eciiu 1a TO HapucyiTe rpaduk).

7. | Cuia naBieHusi paBHa 00bEMY DITIOPHI JaBIEHUs?

8. | s onpeneneHus CUIIbl IaBIEHUS KUKOCTH Ha CTEHKY MOXHO IIOCTPOUTH 3IIOPY AABJICHUS
U OTIPE/IETUTh €€ 00beM?

9. | Yro Ha3pIBaeTCs LIEHTPOM JaBJICHUS?

10. | Kaxk ompenensercs MoyiokeHUe EHTpa TaBJICHUS ISl CTEHOK, 00J1a/Ial0NIMX BEPTHKAIEHON
OCBI0 CUMMETPHH, IIPU YUETe TOJIBKO U30BITOYHOTO JaBJIECHUS?

11. | IlonoxeHue HeHTpa AABICHUS Ui CTEHOK, 00JI1a/Ial0IMX BEPTUKAIBHOW OCBI0O CUMMETPHH,
IIPU y4eTe TOJIbKO U30BITOYHOTO JABJIEHHSI HAXOIUTCS C IOMOIIBIO TEOPEMBI O PABEHCTBE
MOMEHTa PaBHOJAEHCTBYIOIIEH CyMME MOMEHTOB cocTaBisitomux. Kak B aToMm ciyyae
pacrnoJjiaraercsi IIeHTp AaBJICHUs, TJIe OH HaXOAMUTCS U KaK ONPEJENsieTCs €ro NoJ0KEHHUE.

12. | Yto Takoe Jlunus ypesa? Kak ona onpenensercs?

13. | Kakas Benmn4urHa HAa3bIBACTCS DKCIICHTPHCUTETOM THAPOCTATHYECKOTO AaBieHus? Hanwmure
YpaBHEHHE.

14. | Yemy paBHa BeIMUMHA SKCIIEHTPUCUTETA U KOI'JIa OHA PaBHA HYIIIO.

15. | Cuny naBieHus )KUIKOCTH Ha HAKJIOHHYIO TTOBEPXHOCTH (KPBILIKY 3aTBOPA) OMPEAEIISAIOT 110
YpaBHEHHUIO:

Nel.1.5 IlpakTrnueckasi padora NeS “ OTHoCHTeIbLHOE PABHOBECHE KUIKOCTH BO
Bpalammemcs cocyae”

1. | [HosicauTe, 9TO TaKOE€ OTHOCUTENBHBIN MOKOM )KUIKOCTH, U IPUBEAUTE TPUMEPHI
MCIIOJIb30BaHUs ATOTO SIBJIEHUS B TEXHUKE.

2. | [TosicauTe, 4TO MpencTaBIsieT co00i cBOOOTHAS TTOBEPXHOCTH KUAKOCTH BO BPAIIAFOIIEMCSI

LUJIUHAPUYECKOM COCYIe, HAITUIINUTE YPABHEHHUE dTON TOBEPXHOCTH.




HazoBuTte cuiibl, IEUCTBYIONIME Ha KAXKIYIO0 YACTUITY KHIKOCTH BO BPaIAIOIIEMCS
LII/I.HI/IHI[pI/I‘IeCKOM cocyne, yKa)KI/ITe yCKOpeHI/ISI, BBI3bIBACMBIC O THUMH CHJIaAMU. HO}ICHI/ITG
OTBET CXEMOM.

4. | HanumuTe 1 MOSCHUTE 3aKOH paclpeieeHus] THAPOCTATHUECKOTo JaBlICHU 110 ITyOruHe
JKUAKOCTH BO BPAIAIOLIEMCsl pe3epByape.

5. | Hannmmre u nosicaute GopMyIty JUlst OnpeeIeHHs BEICOTHI TapaboJion/ia BpalleHusl.

6. | M300pa3ute u MPOKOMMEHTUPYITE SMIOPY THAPOCTATUYECKOTO AABJICHUS 1O JHY
BPAILAIOLIETrOCs HMWIMHIPA C )KUJIKOCTBIO.

7. | HanummTe ¥ NOSICHUTE 3aKOH PACIpeAeIeHUs THAPOCTATUYECKOTO aBICHUS 110 JHY
LMJIMH]IPA B )KUAKOCTH, BPAIAIOUIEHCS BMECTE € COCYIOM BOKPYT BEPTUKAJIbHOM OCH.

8. | O0bsacHUTE, Kak Oy/eT HANpaBJIeH BEKTOP PaBHOACHCTBYIOLICH CHII, ICHCTBYIOLINX HA
Ka)/1y10 YaCTHIly Bpalllarouiencs )KHUIKOCTH, 10 OTHOUIEHUIO K CBOOOIHON MOBEPXHOCTH?

9. | Ob6wsacHUTE, TOYEMY CBOOOIHAS TTOBEPXHOCTH JKUAKOCTH BO BPAIIAIOIIEMCS

HWIMHAPUYECKOM COCY/JI€ SIBJISECTCS KPUBOJIMHEHHOM?

7.4. Tekymuii KOHTPOJIb.
Bonpochl k 1a00paTOPHBIM 3aHATHSIM.

Ne2.1

Hazopute TexHHYECKHE TOKA3aTEIN Hacoca.

Yto Takoe nojayda HacCoCa, uJCaJibHasA 110Ja49a U KaK OHa OIIPCACIIACTCA IIPHU HUCITBITAHUAX ?

UTto Takoe Harop Hacoca U Kak €ro ONpeesIuTh 0 MOKa3aHUusIM NpruoopoB?

YTto Takoe MOIHOCTh Hacoca 1 MoJjie3Has MOH_IHOCTB?

Urto Takoe KI1JI nacoca? Kakue norepu yuntsiBaet KI1J] nacoca u ero cBsizb ¢ npyrumu KI1J1?

Yto Ha3kIBaeTCs XapaKTepHCTHKOﬁ Hacoca?

UYro Ha3piBacTcs mmojeM Hacoca Q-H u cBs3b ero ¢ KII/] nacoca?

O N0~ W=

[Tokazanusi kakux MpUOOPOB HEOOXOAMMO 3HATH JJIs OMPENESICHHUS MOIIHOCTH Hacoca M
MOJIE3HOM MOIITHOCTH?

©

Kak m3mensrorcs mnmoaa4da, Harmop M MOIIHOCTH HAcOCa IMPU M3MEHCHUH YaCTOTbI BPAIlCHHA
pabouero kozeca?

Ne 2.2

Uto Takoe KaBUTAIINSI, KAKOBHI €€ BHEIIHUE MPU3HAKU?

Yto Ha3bIBaETCSA KaBUTALIMOHHBIM 3al1acoOM Ah 1 kak ero OIPCACIINTD ITpU HUCTIBITaHUAX ?

Yro Ha3bIBaeTCsl KPUTHUECKUM KaBUTAIIMOHHBIM 3amacoM Ahy,?

Uto Ha3bIBaeTCA AO0ITYCKACMbIM KABUTAIIMOHHBIM 34aI1aCOM Ah HOH?

®opmyna PynneBa aiis onpeneneHuss KpUTHUECKOT0 KaBUTAIIMOHHOTO 3araca?

Uto Takoe BRICOTA BCACHIBAaHHUS M KaK OHA CBs3aHa C KaBI/ITaHHeﬁ?

Uto Ha3bIBaETCS KaBUTAITMOHHOW XapaKTEPUCTUKOM M KaK OHA W300pakaercs rpapudecku?

@ N0k~ w N

Uto Ha3pIBaeTCs YacCTHOW KABUTALMOHHOM XapaKTEpPUCTUKOW M Kak €€ NOJyYUThb IIpU
UCTILITAHUIX?

[Topsiiok paGoTHI TPU CHATHU YaCTHOW KaBUTAITMOHHOW XapaKTEPUCTUKH.

10.

Kak mosy4qaroT KaBUTAIIMOHHYIO XapaKTePUCTUKY IIEHTPOOEKHOro Hacoca?

Ne 2.3

Yto Ha3pIBaeTCI 00BEMHBIM HACOCOM, KaKHe BBl 3HaETE 00HEMHBIE HACOCHI?

N

N3110X1UTE OCHOBHBIE CBEICHUS O POTOPHLIX aKCUAJIbHO-TIOPIITHCBLIX Hacocax?

Kakmne Hacochl Ha3bIBAIOTCS POTOPHBIMH PaJUaIbHO-TIOPITHEBBIMU, OCHOBHBIE CBEIEHUS O
Hux?

HpI/IBe,Z[I/ITe OCHOBHBIC CBCACHUS O IMJIACTUHYATHIX W HICCTCPCHHBIX HACOCAX.

o

HazoBuTe 1 mosACHUTE OCHOBHBIE TEXHUUECKHE ITOKA3aTEIN 00BEMHBIX HACOCOB.

Uto Ha3bpIBaeTCs XapaKTCpHCTHKOﬁ 00BeMHOr0 Hacoca? I/I306pa3HTe XAPaKTCPUCTUKY ITOI'O




Hacoca.

Uto Ha3bIBaeTCS HAMIOPHON XapaKTEPUCTUKONH 0OBEMHOTO HEPETYIHPYEMOT0 Hacoca, KaKOBO
e€ rpadudeckoe n3obpaxeHue?

Yro Takoe KO3(pUIMEHT yTedeK Hacoca M Kak OH CBs3aH ¢ 0OBEMHBIM KO3(PPHUIHEHTOM
IIOJIE3HOT'O NEUCTBUS?

Hammummre u moscHuTe YPaBHCHUC HaHOpHOﬁ XApaKTCPHUCTHKU 00BEMHOI0 Hacoca.

Kak OMPCACIINTb MOIMHOCTE MPHUBOJHOI'O ABUTaTCIIA 00BEMHOI'0 HAacOCa I10 €T0 ImapamMeTpam.

Ne2.4

UTto Ha3BIBatOT 0OBEMHBIM THAPOIIPUBOIOM U 00BEMHON THApOTIEpEnayueii?

YTo Ha3BIBAIOT PETYIMPYEMBIM THIPOIPUBOJOM U KAKUM IIyTE€M ITPOU3BOJUTCS
PETyJINPOBAHUE CKOPOCTHU BBIXOIHOI'O 3BEHA?

W3006pa3urte cxemy rujponpuBoJia ¢ 00bEMHBIM PEryIHpPOBaHHEM U 00BICHUTE €ro paboTy.

&

Kakumu npenmymectBamu o0siafaeT 0ObeMHBINH THAPONIPHBO MO CPABHEHHIO C IPYTUMHU
TUIIAMU IPUBOJOB?

IIpuBenuTe npuMeEpsl IPUMEHEHUS THAPONIPUBO/IA B TEXHUKE.

UTo Ha3bIBAIOT XapaKTEPUCTUKON 0O0BEMHOT0 THIponpuBoIa?

Kaxkue mapameTpsl HEOOXOAUMBI JJIs1 TIOJTYUECHUS XapaKTEPUCTUKHU THIPOTPUBOIa?

| No|o

UTo Ha3bIBAIOT MOJIE3HON MOIIHOCTHIO THAPOIPUBO/IA U KAKUE IMapaMeTpbl HEOOXOIUMBI IS
eé onpeeneHus?

M3 KakumX OCHOBHBIX Y3JIOB COCTOUT YCTAHOBKa [JIsI MCIIBITAHUA 00BEMHOTO
TUAPOIIPUBO/Jd, HASHAYCHUC 3TUX y3J'IOB?

10.

B uem 3akitouaeTcsi CyniHOCTb JPOCCEIBHOTO C0c00a PEryIupoBaHusl CKOPOCTH BBIXOIHOTO
3BeHa ruaponpusoa?

Ne 2.5

B yewm 3akioyaercs CymHOCTh APOCCETBLHOTO CIIOC00a PeryIupOBaHUsI CKOPOCTH BBIXOAHOTO
3B€HA THJIPONIPUBOJIA?

I[J'ISI 4ero CJIyxat Hpe,Z[OXpaHI/ITCJ'ILHHﬁ n pCIIYKI_II/IOHHHﬁ KJIanaHbl?

Jlst 9ero cimykat npeaoXpaHuTeIbHbIN U PeyKITMOHHBIN Ki1anaHbl?

Yto Takoe APOCCCIIb, UEMY PABCH PACXO UCPEC3 Hero?

UTto Takoe perynsaTop noToka U Jyis 4ero OH npegHa3HavyeH?

o9~ Wi

Jlns yero mpeaHa3zHaYeH pacipeenuTeb HeMPEPHIBHOTO ACUCTBUS, €ro yCIOBHOE 0003HaYe-
HUE Ha CXeMaX, pacxXoJ] uepe3 Hero?

Kak OIPEACIIUTL CKOPOCTb BBIXOAHOI'O 3B€HA T'MAPOIIPUBOAA.

Ne2.6

Uto Takoe ruapoauHaMUYecKas rnepegada’?

Haznauenwue THAPOANHAMHWYCCKUX nepez[aq?

B uem paznuune mexay ruipoMmydToil u ruiporpanchopmaropom?

Hapucyiite cxemy rugporpancdopmaTopa v 00bSICHUTE €ro paboTy.

Kax ONnpeaAcInTbL MOIMHOCTE HA HACOCHOM U Typ6I/IHHOM JIOTIACTHRIX Kojecax?

Urto takoe KIIJI, nepegaTouHoe OTHOLIEHHE, CKOJIBKEHNUE U KaKasi MEK]ly HUMH CBS3b?

HapucyiiTe BHEITHHE XapaKTePUCTUKH IHIPOMY(THI U THAPOTpaHCc(O-pMaTopa.

UYto Takoe yHUBepcalbHas U MPUBEACHHAS XapaKTEPUCTUKHU U KaK OHU N300pakaroTcst?

OO NS R W -

Yto Takoe KOS(I)(I)I/II_[I/IGHT MOMCHTA U KaK €TI0 OHpCI[CJII/ITB?

[EN
©

Kakue ruspomydThl Ha3bIBalOTCS PETYIUPYEMBIMU?

Bonpocs! k npakTH4ecKkuM padoram

Nel.7B. IlpakTuyeckas padora Ne6 “IlocTpoeHne HAIOPHOI U MbE30METPHYECKOM
JIMHMI U1 TPYOONIPOBOJA CONPOTHBJICHHUA”




[Tonnast ynenbHast SHEPrus KUAKOCTH B paccMaTpUBaeMOM CEUYEHHMHM (HAmop) Juis
YCTaHOBUBILIETOCS IMOTOKA OMPEIESETCS 0 YPAaBHEHHUIO:

2. | Eciu ynenbHas moTEHUMANbHAs SHEPrHs, U3pacxXxoJ0BaHHAS KXUAKOCTHIO Ha IPEOJOJTICHHE
COIIPOTHUBIICHUI MEX]y IIEPBBIM U BTOPBIM CEYCHUSMH, paBHA th , TO ypaBHeHHe bepnyu,
CBS3BIBAIOILEE Y/IENIbHbIE MIOJHBIE JHEPTHH B 3TUX JBYX CEUEHUAX, Oy/I€T UMETh BUJIL:

3. |llpu nBuXKEeHHM BS3KOHW KHUAKOCTH €€ HAamop BHU3 [0 TEUEHHUIO: YMEHbILNAETCS WIH
YBEJIUYHBACTCS, MOSICHUTE U IPUBEANTE (POPMYIIBI.

4. | MecTHble IOTepU YHEPTUH U MTOTEPU PHEPTUHU MO UIUHE 3aBUCST: IPUBEAUTE (OPMYIIBI.

5. | YaenbHasi KUHETHYECKAsl U MOTEHLIMAIbHAs SHEPTUHU NIOTOKA CBSI3aHbl MEX]ly COOOM WJIM HET
[Tosicuute. B yacTHOCTH, eciM KWHETHYECKas SHEPrusl KUIAKOCTU YMEHBbIIAeTCs, KaK 3TO
IPOSBISAETCS, YTO NPOUCXOAMT C  IOTEHLMAJIBbHOM BSHEprued, IpU OSTOM  JIaBJICHUE
YMEHbIIIAETCS I YBEJIMYMBACTCS.

6. | Kak HaspIBaeTCs JUHUS MMOJTHOM YACIbHON SHEPTUHU, JANTE €€ ONpECIICHHE.

7. | JlaiiTe onpezesieHre HaMOPHOM JTMHUU?

8. | Kak nHa3pIBaeTcst TMHUS NOJHOW NOTEHUIMANbHOM sHepruu. Jlaiite ee onpeeneHue.

9. | HaiiTe onpeneneHne Nbe30METPUYECKON JIMHUH?

10. | Onpenenenuie cpeiHEeN CKOPOCTH JKUIKOCTH MMPOU3BOIUTCS 1O hopmyie:

11. | Pacxon onpenensieTcsi ¢ MOMOIIBIO KaKoro npudopa.

12. | Kak u3MeHseTCsl TOJHAs YAENIbHas JHEPrusi MOTOKA, a TaKXKe CKOPOCTh W JaBJICHHE B
3aBHCHMOCTH OT U3MEHEHHS CeueHUs TpyOOonpoBoa.

13. | B yactHOCTH, IPY BHE3AITHOM PACUIMPEHHH JIaBJICHUE B TIOTOKE: HE N3MEHSETCS, YMEHBIIACTCS
WJIM YBEJIMYUBACTCS, YEM ITO OOBSICHSIETCS?

14. | YaenbHas sHeprus, U3pacxofOBaHHAs Ha MPEOJI0JIEHUE CONPOTUBIIEHUS B JIIOOOM MECTHOM
COTNPOTUBIIEHUH, MOXKET OBITH OMpe/iesieHa Kak: (mpuseaute GopMyny u 00bICHUTE ee);

15. | YaenbHas 3Heprusi, U3pacxoJ0BaHHAs HA MPEOAOJIEHUE CONPOTUBIICHUS TPEHUS MO JJIMHE,
MOJKET OBITh OIpe/ieTIeHa:

Nel.8b. [IpakTnueckas padora Ne§ “OnpenesieHne 3aBUCHMOCTH MEXKIY
THAPABJIMYECKHM YKJIOHOM M Cpe/iHeil CKOPOCThIO NPU TYPOYJIeHTHOM JABHKEHUH
BOIbLI”

1. | Yro Ha3bIBaeTCs THAPABINYECKUM YKIOHOM. [laliTe onpenencHue.

2. | Ot yero 3aBHCAT NOTEPU HANOPa MO AJUHE MOTOKA?

3. | I'mapaBnudecku riakoi TpyOol Ha3bIBAIOT?

4. | Ilpu ruzpaBIuyecKu TaJkoil TpyOe HIepoXOBAaTOCTh CTEHOK BIMAET WM HE BIMSIET Ha
XapakTep ABMXKEHUS, U TIOYeMy ATO IpoucxoauT. [lotepu mpu 3TOM Hamopa 3aBUCAT WM HET
HE OT IIEPOXOBATOCTH.

5. | Ecain BbIcOTa BBICTYNOB HIEPOXOBATOCTH MPEBBIMIAET TOJIIMHY JaMHUHAPHOTO MOJCION
(A > ©), TpyOBI Ha3BIBAKOTCA: KaK MPOSBISETCS TyPOYIEHTHBIN MOTOK P 3TOM.

6. | TonmmHa JaMHHAPHOTO CJI0s onpeaesnseTcs mo popmyie:

7. | Ilpu nBWKEHWUM TIOTOKA BIOJIb CTEHKH C OJWHAKOBOW BBICOTOH BBICTYIIOB TOJIIMHA
JAMUHAPHOM IUIEHKU MEHSIETCSl B 3aBUCUMOCTH ?

8. | Ilo kako#t popmyIie onpeensaoTcs NOTepU Haropa 1o JjauHe?

9. | Ilpu namMuHEApHOM JBIKEHUH B TpyOax kodddumument Jlapcu A 3aBucHT  (BOIpPOC) M IS
KPYIJIBIX TpYyO paBeH: (hopmyna)

10. | Harmmwmre ypaBaenue [lyaseiins:

11. | Ilpu TypOysneHTHOM pexxume KodpuuueHT JJapcu MoxKeT 3aBUCETh:

12. | Kakas Benmm4nHa Ha3BIBACTCS OMHOCUMENbHOU 2IA0KOCHIbIO TIPUBEAUTE HOPMYITY.

13. | B obnacTy ruipaBINYecKy MIAIKUX TpyO ko3 dumuert lapcu paccuuThIBaeTCs 1Mo Gopmylie
bnazuyca: (popmyina)

14. | Koobdumment Jlapcu B o00sacTu THAPABIWYECKH IIEPOXOBATHIX TpyO (obmacte
KBaJJPaTUYHOT'O CONPOTHUBIICHUS WU KBaIpaTUYHAasl 00J1aCTh) 3aBUCHUT:

15. | Tlorepu mo aymMHE B KBaAPaTUUHON 00JaCTH conmpoTuBIeHUs: (hopmyra)

16. | Ilpu TypOyIeHTHOM JBMKEHUH ITyTEBbIE MOTEPU PACCUUTHIBAIOTCS 1O 001IeH hopmyIie:




17.

Jlns pacuera rujpaBIndYecKoro yKjIoHa ypaBHEHUS] IPUHUMAIOT BUJI:

Nel.9b. IlpakTuueckas padora Nel( “Onpenesienne k03¢ GuuUMEeHTOB pacxoaa
JApoccesIbHOro npudopa (amadparmel) 1 Bogomepa Benrypn”

1. | Yro npencrasiusier coboit Iuadparma?

2. | Kax ompenenuts pacxoa ¢ MOMOIIBI0 KUAKOCTHOTO AU(GEpPeHINATLHOTO MaHOMETpa U
nuadparmel TpyOOIIpOBOIA.

3. | Cxema ycTpoicTBa quadparmbl

4. | Ilpumensst ypaBHeHHE bepHymn s MaeanbHOM KMIAKOCTH OTHOCHUTEIBHO ceYeHui 1 u 2,
JaradparMel MOTYUYHM:

5. | KoaddurmenT KuHETUYECKON SHEPTUH YUUTHIBACT..... U MPEACTABIISIET COOOM ....

6. | Jns ompenenenusi pacxoia B MPOMBIIUICHHBIX YCJIOBHSIX C MOMOIIBIO JuadparmMbl HYKHO
3HATh:

7. | BeiBenute dopmyny onpeneneHus pacxoaa KUAKOCTH yepe3 Auadparmy.

8. | Bonomep Benrypu (naiite onpenenenue). Cxema yctpoiictBa Bojomepa Bentypu.

9. | Ilpumenss ypaBHeHHe bepHyu uisl uacabHOM JKUJIKOCTH OTHOCUTEIBHO ceueHuid 1 u 2,
IIOJIy4MM BojioMepa BeHrypu:

10. | Yto maet BO3MOKHOCTH HMCIOJIB30BATh BOJIOMEP UISl U3MEPEHUSI OYEHBb OOJBIIUX PACXO0JI0B
KHUJIKOCTH

11. | Yro mnpexncraBnseT coOoil pa3HOCTb JaBieHUW, ¢ukcupyemas auddepeHurnaIbHbIM
MaHOMETPOM?

12. | Beipaskast CKOPOCT V5 10 yPaBHEHUIO CIUIOIIHOCTH Y€PE3 Vq, MOIYIUM:

13. | Teopernueckuii pacxo NOTOKa BogoMepa BeHTypu Haxoum U3 ypaBHEHHS:

14. | [Ipn [BUMKEHUM BSI3KOM O>KUIKOCTH pPAcXoJl MOXET ObITh ompeaeneH 1o Qopmyne
JICCTBUTEIILHOTO pacxo/a:
Nel.10 IIpaktnueckas padora «HM3yuyeHue (PuIbTPANMH B INECYAHOM TIpPYHTe Ha
ycraHoBke lapcu»

1. | Hanmummure u nosicaure 3akoH Jlapcu.

2. | Hammmre u MosiCHATE 3aBUCHUMOCTD, CBSI3BIBAIOIIYI0 CKOPOCTh (DMIIBTPALIUH C
JIeMCTBUTENIbHON CpeiHEeN CKOPOCTHIO ABMIKEHHMSI AKHJIKOCTH B IOpaxX TPYHTA.

3. | U3o6pa3zute rpaduk u = f (J) 1 00BSICHHTE, KaK C €r0 TTOMOIIBIO MOXHO OTPEACITUTh
CPEIHIOI0 BeMUMHY K03 duuueHTa GuibTpanuu rpyHTa?

4. | llogcHute, yTo Takoe KO3PPUIMEeHT GuabTpanun?

5. | ChopmynupyiiTe NOHATHE TPAJUEHTA HAIIOPA U MOSICHUTE, KaK ONpEeAEIsieTcsl ero BearuynuHa?

6. | OObscHUTE, TOYEMY BeTHUMHA KO PUIHEHTa (PUIBTPAIIMH TPYHTA 3aBUCUT OT
TeMIeparypbl pUIbTpYyIOLIEH KUAKOCTH?

7. | Kak Haiitu BenuunHy ko3¢ ¢unmenta puapTpanuu K rpyHra npu 10° C, ecnu u3BecTHa ero
BEJIMYMHA IpU Temneparype t, ormyatonieiicst ot 10° C ?

8. | Ot kakux (akTOpOB 3aBUCUT (PUIBTPALIMOHHAS CHOCOOHOCTh IpyHTA?

9. | M3oOpa3uTte smopy HanmopoB H = f (z) u gaiite koMMeHTapHii K HEl.




7.5. Kputepuu ouneHuBasi TeKyluei, pyoe:KHOM U MPOMEeKYTOUHOM aTTeCTALMH

Tabauuna 7
I[Inanupyemsbie pe3yJbTaThl 0CBOECHHUS Kpurepun oneHuBanusi pe3y/ibTaToB 00y4eHHs] HaumeHoBanune
KOMIIETEHINH MeHee 41 6a110B 41-60 6ans10B 61-80 6an10B 81-100 6ansi0B OLICHOTHOT0
(Hey10BJIECTBOPUTEIBLHO) (YA0BJ1€TBOPUTEJIBHO) (xopouo) (0TJIMYHO) cpeacTBa

Cnoco0eH IpUMEHSITh COOTBETCTBYIOIINI (DU3UKO- MATEMAaTHYCCKHI aIlliapaTt, METO/bl aHAIK3a U MOJEIMPOBAHUs, TEOPETUUECKOTO U

AKCIICPUMEHTAJIBHOI'O MCCACAOBAHMS IIPH PEIICHUU TPO(PECCHOHANIBHBIX 3a1a4

3HATb:
- OCHOBHBIC 3aKOHBI ITOKOS U ABUXKCHUSA
PKUAKOCTU W T'MAPOMAIIHNH;

[IPOBOAMTDH PacueThl IPOCTHIX U
CJIO’KHBIX TPYOOITPOBOJIOB,
TUIPABIMYECKUX CUCTEM U HACOCOB;

HEOOJIBIIINE OINOKHU

- CWJIBbI JaBJICHUS KUAKOCTH Ha IIOCKHE Cdopmuposannsie, Ho|  ChopMupoBaHHbIE
W KPUBOJIMHEHHBIE CTCHKH; (DparMenTapHbIe SHAHS HelmoHbIe 3HARMS CoJIepIKaIIie CHCTEMaTHYECKUE
- o0111Me CBEeIeHUs O THAPABIMYECKHX OT/ENBHBIC TPOOEIIBI 3HaHUS
MOTEPSIX; 3HaHUS
- 3aKOHBI PacHpeeNICHHUs CKOPOCTeH U
COIPOTHBIICHUH MTPH JTAMUHAPHBIX U
TypOyJIEHTHBIX TEUEHUSIX B TpyOax.

yMeThb:
- IPUMEHATH TU(depeHIaIbHOe
YpaBHEHHE JBIDKEHHUSI UICaTbHON U
peaIbHOM KUAKOCTH;
- IPOBOJAUTD MIPAKTUIECKUE pacquHv YacTHuHbIE YMEHNS HenonHsle ymeHus VYMeHus NoHsle, CdopmuposanHbIe
Pa3INYHBIX PE3EPBYapPOB, U EMKOCTEH; - JIOIYCKAIOTCSI yMeHHsI

3aganust it
KYPCOBOTO
MPOEKTUPOBAHUSI.
PI'P. Tectnl.
Bomnpocs k
MPaKTUYECKAM
pabotam




BJIAJIETh:
- pe)KI/IMaMI/I OBUXXCHUA )KUIKOCTHU U
OCHOBaMH THJIPOIMHAMHUYECKOTO
[IO00HS;
- METOJIMKAMH THAPABIMYCCKUX
pacquOB I‘I/IZ[pOI[I/IHaMI/I‘-IeCKI/IX CUCTCM U
TUIPABIMYCCKUX MAIlKH.

YacTuuHOE BIagcHUE
HaBBIKAMU

Hecucrematuueckoe
MIpUMEHEHNE HaBBHIKOB

B cucremaTnyeckom
NPUMCHEHHUH HaBHIKOB
JIOITyCKAIOTCS TIPOOEITBI

Ycnemnoe u
CHCTEMATHYECKOE
MIpUMEHECHNE HABBIKOB




8. OcobeHHOCTH peaqn3anuu JUCHUUILUIUHBI 1J151 MHBAJIU/I0B U JIUIL €

OrpaHNY€HHBIMHA BO3MOKHOCTHAMH 310POBbHA

JUis  OCyIIeCTBIACHHUS MPOIEAYP TEKYLIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEKYTOUHOM aTTecTaliui 00yJaronuxcsi Co3/1aHbl POH]IBI OLEHOYHBIX CPECTB,
aJanTUPOBAHHBIC JII WHBAIMJOB U JIMI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0POBbsI M TIO3BOJISIIONIME OIICHUTH JOCTIIKEHHWE WMH 3aIUIAaHUPOBAHHBIX B
OCHOBHOM 00pa3oBaTeIbHON MporpaMMe pe3ylbTaToB OOy4deHUsI M YpPOBEHb
cOPMHPOBAHHOCTH BCEX KOMIICTCHIIUM, 3asABJICHHBIX B 00pa30BaTEILHOM
nporpamme. @opma MPOBEACHHS TEKYIIEH aTTECTANK JUIsl CTYyICHTOB-MHBAIHIOB
YCTaHABJIMBACTCA C YYE€TOM HWHIUBHUIYAIbHBIX MCUXO(PU3UUECKUX OCOOCHHOCTEH
(ycTHO, THCBMEHHO Ha Oymare, NHCBMEHHO Ha KOMIIbIOTEpe, B (opme
TecTupoBaHusi W T.1.). [Ipu TecTupoBaHuM i CHA0OBUASIIUX CTYJICHTOB
UCIIOJIB3YIOTCSL (DOHBI OIEHOYHBIX CPEACTB C YKpyHmHEHHbIM Impudrom. Ha
9K3aMeH MPUTIIAMIACTCS COTPOBOKIAIOIINMA, KOTOPBIN 00ECIIEYNBAET TEXHUIECKOE
CONMpOBOXJEHUE  CTyneHTy. [lpu  HEoOXOIMMOCTH  CTYJAEHTY-UHBAIHIY
MIPEIOCTABIISACTCS JOTIOJHUTEIHHOE BpEeMsl JJIs MOATOTOBKM OTBETa Ha DK3aMEHE
(wmm 3adere). OOydaronuecs C OrPaHUYCHHBIMH BO3MOXXHOCTSMH 3JI0POBbS U
oOydJaromniyecss WHBATUIL OOECMEYMBAIOTCS TIEYATHBIMA U DJIEKTPOHHBIMHU
oOpazoBaTeIbHBIMU  pecypcaMu  (MpOrpamMMbl,  ydeOHbIE  MMOCOOus st
CaMOCTOATEILHOM pabOoTHI U T.11.) B OopMax, alaliTUPOBAHHBIX K OTPAHUYCHUSIM UX
3I0POBbBS 1 BOCTIPUATHS HHPOPMAITUH:

1) JUTSl MHBATTUIOB | JIWII C OTPAHMYCHHBIMH BO3MOYKHOCTSIMHU 3I0POBBS
10 3pEHMIO:

- UISL CJIETBIX: 33JIaHUs JUIS BBIMOJHEHUS HA CEMUHApaxX M MPaKTHYCCKUX
3aHATHSAX OGOPMIISIFOTCSL pelibepHO-ToueuHbIM mmpudToM bpaiins wim B BHIE
AJIEKTPOHHOTO  JOKYMEHTa, JOCTYITHOTO C TIOMOIIBIO KOMIIbIOTEpPA  CO
CIECIUAIM3UPOBAHHBIM ~ TIPOTPAMMHBIM ~ OOCCIIEUCHUEM JUIS  CJICTHBIX, JIHOO
3aUMTHIBAIOTCS ACCUCTEHTOM; IMMCHMEHHBIC 3aJlaHWs BBITIOJHSIOTCS Ha Oymare

penbedHO-TOUeUHbIM  mpudTOM  bpailins wuiaMm  HAa  KOMIBIOTEpPE  CO



CHEIUATN3UPOBAHHBIM ~ MPOTPAMMHBIM ~ OOECIIEYEHUEM JJIT  CJIENBbIX  JIHOO
HAJMKTOBBIBAIOTCS ACCUCTEHTY;, OOYYArOIIMMCS JJIsl BBITIOJIHEHUS 3aJaHus TPHU
HEOOXOJMMOCTH TIPEIOCTABIACTCS KOMIUICKT IMUCHMEHHBIX MPUHAIICKHOCTCH U
Oymara st mUChMa pebeHO-TOYCHHBIM MIpUGTOM bpaiins, KOMObIOTEp CO
CHEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CITEUYCHUEM IS CIICTIBIX;

- IS CJIa00BHIASINIAX: OOCCIICUMBACTCS HWHIWBHAYyaJIbHOEC PaBHOMEPHOE
ocsemienre He MeHee 300 Jrokc; 00ydaromuMcs ISl BBIIIOJIHEHUS 3aJaHusl IpH
HEO0OXOJMMOCTH MTPEAOCTABIISACTCS YBEIMUHBAIONIEE YCTPONUCTBO; BO3MOXKHO TaKIKe
WCIIOJIb30BAaHUE COOCTBEHHBIX YBEIMYMBAIONIUX YCTPOWCTB; 3alaHus IS
BBITIOJTHCHUS 3aJaHUH 0(DOPMIIIOTCS YBETUYCHHBIM MIPHQPTOM;

2) JUTSI UHBAJUAOB U JIUIl C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBBSI
Mo cJayxy:

- a8 TIAYXHX M cjda0ocablmammx:  o0ecrneynBaeTcss  Haluudue
3BYKOYCWJIMBAIOIIEH  ammapaTypbl  KOJUJIEKTMBHOTO  TOJb30BAaHMS,  IPHU
HEO0OXOIMMOCTH 00YUaOIUMCS TIPEIOCTABIIAETCS 3BYKOYCHIIMBATOIIAs arapaTrypa
WHIMBUTyaJIbHOTO TTOJIb30BAHUS; MPEJOCTABIIAIOTCS YCIYTH CYPIONIEPEBOIUNKA;

- UISL CJIENOTJIYXHMX JIOMYyCKASTCs MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIETO
ycnyrd — THGIOCYpAONEpeBOAYMKAa  (MIOMUMO  TPEOOBaHWM,  BBITOJHICMBIX
COOTBETCTBEHHO JIJIsI CJICTIBIX U TITYXUX);

3) JUTSL JIUIT C TSDKEJTBIMA HAPYIICHUSMHU PEUH, TIIYXHX, CIA00CIIBIIIAINX
JICKIIMM ¥ CEMHUHApbI, TPOBOJUMBIE B YCTHOU (opMe, MPOBOASITCS B MUCHbMEHHOU
hopme;

4) JUTSl HHBAJTMJIOB U JIUI C OTPAHWYCHHBIMU BO3MOKHOCTSIMH 370POBBS,
HMEKIIUX HAPYIIEHUS OTMOPHO-IBUIaTeJIbHOI0 aNnapara:

- JUTSI JIATT C HApYIICHUSMHU OTIOPHO-/IBUTaTEILHOTO anmapara, HapyIeHUsIMA
JBUTATEIBHBIX (PYHKIIMH BEPXHUX KOHEUYHOCTEH WM OTCYTCTBUEM BEPXHHUX
KOHEYHOCTEW: TMHChbMEHHBIC 3aJaHUsl BBIMIOJHAIOTCS HA KOMIIBIOTEpE CO
CHCIUAIM3UPOBAHHBIM TIPOTPAMMHBIM  O0ECIICYCHUEM WIJIM HAJUKTOBBIBAIOTCS
ACCUCTEHTY; BBITIOJIHEHHUE 33JIaHU (TECTOB, KOHTPOJLHBIX pabOT), TPOBOJUMBIC B

MMCbMEHHON (popMe, MPOBOASTCS B yCTHOM (opme myTeM orpoca, Oecenbl ¢



oOydJarommcs.

9. YueOHO-MeTOANYECKOE U MH(POPMALIMOHHOE O0ecnevyeHne JUCHUIINHbI
9.1 JIutepatypa

MexaHuKa )KUJIKOCTH U Ta3a [ DJIEKTPOHHBIA pecypc|: METOANYECKUE yKa3aHus/ —
OnektpoH. TekcToBble nanHple.— CI10.: Cankr-IlerepOyprckuii rocyapcTBEHHBIN

L apXUTEKTypHO-cTpouTenbHbli yHUBepcutet, I6C ACB, 2013.— 31 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/26873.html.— 3BC «IPRbooks»
AnnpuxueBckuit A.A. Mexanuka XUJIKOCTH U ra3a [ DJIEeKTPOHHBIN pecypc]: yueOHoe
5 nocobue/ AHAPMIKUEBCKUN A.A.— DIIEKTPOH. TEKCTOBbIC TaHHbIe.— MUHCK:

Brimmitmas mkona, 2014.— 207 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/35498.html.— 3BC «IPRbooks»

Ky3znenoB B.A. OcHOBBI ruipora3oquHaMuKu [ DNEeKTPOHHBIN pecypc]: yuebHoe
nocobue/ Ky3nernoB B.A.— DeKTpoH. TEKCTOBBIC JaHHBIE.— benropo:

3. | benropoackuii rocynapcTBeHHBIN TeXHOJIOrHYeckunii yausepcuteT uM. B.I'. IllyxoBa,
OBC ACB, 2012.— 108 c.— Pexwum gocryma:
http://lwww.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

bopucos b.I1. 'uapaBnuyeckuii pacuet rugpornepeaadu [ DJIeKTPOHHBIN pecypc]:
METOANYECKUE YKa3aHUsI K BBIIIOJIHEHUIO JOMAIIHET0 3a/1aHUsl 0 JUCHUILIMHE
4. | «O0BbEeMHBIE THAPOMALIMHEL U THApoIepeaadn»/ bopucos b.I1.— DiekTpoH.
TEKCTOBBIE JaHHbIE.— M.: MOCKOBCKHMI1 rOCYJapCTBEHHBIN TEXHUYECKUI
yauBepcuteT umenu H.D. baymana, 2010.— 32 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/30955.html.— 3BC «IPRbooks»

3yiikoB AJIL. I'mnpasnuka. Tom 2. HamopHble 1 OTKpbIThIE TOTOKU. [ npaBivka

5. | CoOpyKeHui [DneKTpoHHBbIi pecypce]: yueonuk/ 3yiikos A.JL., Bonruna JI.B.—
DneKTpoH. TeKcToBbie nanHble.— MockBa: MUCU-MI'CY, ObC ACB, 2018.— 400
c.— Pexxum noctyna: http://www.iprbookshop.ru/86298.html.— 3B5C «IPRbooks»

Buxymun I1.J]. TunpaBnuka u adpolMiHaMHKa CUCTEM BOJOCHA0XKEHUS U

6. | BomooTBeeH s [DIeKTpoHHbIH pecype]: yueonnk/ Bukymun IL/L., Bukymina B.b.—
DNeKTpoH. TeKCTOBBIe nanHbie.— MockBa: MUCU-MI'CY, OBC ACB, 2018.— 396
¢c.— Pexxum poctyna: http://www.iprbookshop.ru/86292.html.— 9BC «IPRbooks»

Ky3nenos B.C. UcnbiTanus mecTepeHHOro Hacoca [ DJIEKTPOHHBIHN pecypc]:
METOJIMYECKUE YKA3aHHsI K BBIIIOJIHEHUIO Ta00paTOpHOI pabOTHI 1O AUCIUTUIMHE

7 | «Mexanuka xuakoctn u rasa»/ Kysuenos B.C., lllabnosckuit A.C., SIpon B.B.—
DNEKTPOH. TEKCTOBbIE TaHHbIe.— M.: MOCKOBCKHI1 TOCY1apCTBEHHbIN TEXHUYECKUI
yauBepcuteT nmeHu H.D. baymana, 2014.— 20 ¢.— Pexxum mocryma:
http://www.iprbookshop.ru/30876.html.— 3BC «IPRbooks»




10. MaTepuaibHO-TeXHHYECKOe OOecredeHne JUCHUILTHHbI
1. Knacc ¢ mepcoHalibHBIMA KOMIOBIOTEPAMU JIsl TPOBEACHUS MPAKTUYECKUX 3aHITHH U
BUPTYAIBHBIX JTAOOPATOPHBIX PaboT.

I'mapaBiauka u rujgpaBiandyeckue MamuHbl (Hagn4uue odopynosanus u TCO)

1.

TunoBoii KOMILIEKT y4€OHOTO 000PYAOBaHUS: CTEH/I THIPABIUYCCKUN YHUBEPCAIbHBIN
"DkcriepuMeHTaabHas Mexanuka xkunkoctu" IMIK-09-14JIP-01 (14 maGopaTtopHbIX padoT)

TumnoBoii KOMILIEKT yueOHOTO 000pynoBaHus: «/3MepeHue qaBieHui, pacxoa0B U
Temneparyp B cuctemax razocnadxkenus» UCI J[IPT-012-12J1P-TIK (12 naGopaTopHBIX
pabor)

LTBHBIE JTa0opaTopHBIe PaboThl:  «JlabopaTopHbIil KoMIuieke [ napaBnukay; «[ uIpoMaImHbl
OIPUBOIBIY; «MccienoBanue OTKPHITOro MOToKay; «I uapaBIudyeckoe MoIeIMpOBaHUE

BbIX, TYTUKOBBIX, HJIH KOMOMHUPOBAHHBIX TPYOOIIPOBOIHBIX CETEH».

[IporpammusIii TabopatopHbIil komIuieke "I napasnuka" (45 nabopatopHbIX padboT)

KommuiekTsl niiakatoB (pazmep 560x800 mm):

KommiexT minakaroB «l ' uapasnuka u ruaponpuboa» 560x800 mm, 16 mirt.
HzobpaxkeHne HaHECEHO HA IIACTUKOBYIO OCHOBY TOMIIUHOM 4 MM 1 pazmepom 560x800 mm. M306paxenue obragaer
BOZ[OCTOfIKHMH CBOMCTBaMH. Ka)KI[LIfI IIaKaT UMECT BJIEMEHTHI KPEIIJICHUS K CTCHE.

3J1eKTp0HHI>Ie IVIAKATBI JleMOHCTpaIMOHHbBIE KOMILIEKCH Ha 0a3e MyJIbTUMEANA-MPOEKTOPa (KOMIIIEKT
JIEKTPOHHBIX IIakaToB Ha CD, mynsTumenna-nipoekrop BENQ, HoyTOyK, 2kpan 1,5x1,5 m):

I'unpaBnuka u ruaponpusosn (171mr.)

IIpe3enTanumu:

OCHOBEI HpHKHaﬂHOﬁ TUAPABIUKHU,

['mapaBnuueckue MoTepu mo JUIMHe TPyOOIpoBO/Ia;

Hacocel u rugpornpuBosl

Jlekuuu 1o pasneny ruipaBIndeCcKue MalluHbI

OB W N

I'maposnexTpcranm




Ipuioxkenne 1
MeToauyeckue yKa3aHHUs M0 OCBOCHUIO M CHMILIHHBI

«rl/lllpaBJII/lKa H r'IaApaBJINICCKHEC MAIIIUHBD»

1. MeToauyeckue yKa3aHus 1Jisl 00y4arOLIUXCSl M0 MIAHMPOBAHUIO U OPTraHU3alUH
BpeMeHH, He00X0IMMOr0 /sl 0CBOCHHUS JHCIHUIIJIMHBI.

W3yuenne pekoMeHAyeTCs HayaThb C O3HAKOMJICHMS C paboueil  mporpammoit
IUCLUIUIMHBL, €€ CTPYKTYpOH M cOJAep)KaHHEeM pa3zeioB (Moaynei), (oHIOM OLEHOYHBIX
CPEACTB, O3HAKOMHTHCA C Yy4eOHO-METOJMYECKUM M HH(POPMALMOHHBIM O0ECIeUeHUEM
JUCLUIUIAHBIL.

JucumiuimHa «['WapaBiavika W TUAPABIMYECKHE MAIIWHBI» COCTOMT H3 9
CBSI3aHHBIX MEX]ly CO000 TeM, 00€CIeUNBAIOLINX I0CIEI0BATEIbHOE H3yYEHUE MaTepraa.

OOyuenne mo jgucuumnHe «[WOpaBaMKa W TUAPABIWYECKHE  MAIIHHBI»
OCYILIECTBISETCA B CIEAYIOLMX hopMax:

1. AyauropHble 3aHATHS (JCKIUHU, TPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosTenbHass paboTa cTyneHTa (MOATOTOBKAa K JIEKUUSAM, HPAKTUYECKUM/
OPAaKTUYECKUM 3aHITHSM, TecTam/pedeparam/nokiagam/scce, ¥ MHBIM (pOpMaM MUCHBMEHHBIX
paloT, BBIIIOJHEHHE aHAIN3a KEHCOB, UHAMBHlyalbHasl KOHCYJIBTALUS C [IPENOaBaTeNeM).

3. HNutepakTuBHBIE (OPMBI MPOBEACHUS 3aHATUH (KOJUIOKBUYM, JEKIHS-TUCKYCCHS,
IPYIIIOBOE pelIeHue Keica u 1p. Gopmbl).

VY4ueOHbII MaTepuana CTPYKTYpUPOBAaH M H3YYCHHE IHCUUIUIMHBI TMPOU3BOAUTCS B
TeMaTU4YecKoi mocienoBarenbHocTH. KaxoMy HpakTuyeckoMy/ CEMHUHAPCKOMY 3aHSTHIO U
CaMOCTOSITEIFHOMY ~HM3yYCHHIO MaTepuaia TMpeAliecTBYeT JeKIUs IO JaHHOW TeMe.
OOyuaromyecss CaMOCTOSTEIbHO MPOBOJAT HPEABAPUTENbHYIO IOJATOTOBKY K 3aHATHIO,
MPUHUMAIOT AKTUBHOE M TBOPYECKOE y4yacThe B OOCYXIEHHH TEOPETUYECKHX BOIPOCOB,
pa3bope NpoOJIEeMHBIX CUTyallMil W TOMCKOB IyTed HX pemeHus. MHorue npoOieMsl,
u3ydaemble B Kypce, HOCSAT JMCKYCCHOHHBIM XapakTep, YTO MPEIojaracT WHTEPaKTHBHBIN
XapakTep MPOBEICHHs 3aHATHI Ha KOHKPETHBIX MpUMepax.

Onucanue IOCJICIOBATEILHOCTH NEeUCTBUN

o0yuJaromerocs:

[Tpu m3yueHnn Kypca clieyeT BHUMATEIBHO CIYIIaTh W KOHCIIEKTUPOBATh MaTEpHa,
U3JaraeMblii Ha ayAMTOPHBIX 3aHATUAX. (7 ero MOHUMaHMsS M KayeCTBEHHOT'O YCBOCHMS
PEKOMEHIYEeTCsl CIIeYIOIIasl TOCIIEN0BATEIBbHOCTD ACUCTBUN:

1. IMocne oxoHYaHMs y4yeOHBIX 3aHATHH Ul 3aKpelyIeHUs: MaTepualia IpOCMOTPETh U
00IyMaThb TEKCT JIEKLIUHU, IPOCITYILIAHHOW CEeroHs, pa3o0paTh paccCMOTpEeHHbIE Tpumepsl (10 —
15 mMunyT).

2. IIpy mOATOTOBKE K JIEKIMH CIIEIYIOIIETO JHS TOBTOPUTH TEKCT MPEABLIYIIEH JSKIHH,
MOJyMath O TOM, Kakasi MOKeT ObITh cieayromas Tema (10 - 15 munyT).

B Teuenue Henenu BeIOpaTh BpeMs NIl pabOTHI ¢ JIUTEpaTypor B 6ubnuoteke (mo 1 gacy).

4. Ilpn mOArOTOBKE K IMPAaKTUYECKOMY/ CEMUHAPCKOMY 3aHITHIO TOBTOPUTH OCHOBHBIE
MOHATHUSL TI0 TEeMe, M3YYHTh NMpHUMEpHl. Pemas KOHKPETHYIO CHTYalHIo, - TPEIBAPUTEIHHO
MOHATh, KaKOW TEOPETHUYECKUI MaTephall HYy)KHO HCIOJbh30BaTh. HaMeTHUTh IJIaH perieHus,
nonpoOOBaTh HA €ro OCHOBE PEHIUTh | - 2 MpaKTHUECKUE CUTyaluu (1a0.paboThl).

2. Meroanyeckne yka3aHusi o padore o0y4almuUXcsi BO BpeMsi NPOBeICHHSA

JIEKLUIA.

Jlekuuu JaroT 00ydYaromMMCS CHCTEMAaTH3HpPOBAaHHBIE 3HAHUS 10 JUCIUILIMHE,
KOHIIGHTPUPYIOT UX BHUMaHHME HAa HanOoJjee CIOXKHBIX M BaXKHBIX BoIpocax. JIeKiuu oObI4HO
M3JIaraloTcsl B TPAJUMLMOHHOM WM B MpoOJeMHOM cTuiie. [[isi cTyZeHTOB B OOJBIIMHCTBE
ciiyyaeB B mpobieMHoM cTuiie. [IpoGiieMHBIN CTHIIB MO3BOJSET CTUMYJIMPOBATH AKTUBHYIO
MO3HABATENbHYIO JI€ATEIbHOCTh OOyYaIOUIMXCAd U WX UHTEpeC K JUCUUIUIMHE, (OpMUPOBATH



TBOPYECKOE MBIIUICHHE, MpUOeraTh K TMPOTHBOINOCTABICHUSM W CpPaBHEHUSM, JelaTh
00001ICHNS, aKTUBU3UPOBATh BHUMAHHUE OOYYAIONIMXCS IMYTEM IOCTAHOBKH MPOOIEMHBIX
BOIIPOCOB, MOOMIPSTH TUCKYCCHIO.

Bo Bpems JIGKIMOHHBIX 3aHATHA PEKOMEHAYETCsS BECTH KOHCIEKTHPOBAHUE YYEOHOTO
MaTepuaia, o0panars BHUMaHue Ha (POPMYITMPOBKH U KaTErOPHUH, PACKPBIBAIOLINE CYTh TOTO
WJIA MHOTO SIBJICHUS, WIIM TPOIIECCOB, BEIBOABI M MMPAKTHYECKUE PEKOMEHIALINH.

KoHcmiekT nexium nydine TOJpa3faelisaTh Ha IyHKTBI, COONIIOJas KPAacHYH CTPOKY.
Oromy B OOJBIION cTeNeHH OYAYT CIIOCOOCTBOBATH BOMPOCH! TUIAHA JICKITUH, MIPEII0KEHHBIC
npenonaBatensmM. Cienyer oOpaiiaTh BHUMAaHHE Ha aKIICHTBI, BBIBOJIBI, KOTOPBIC ENIAET
mpernojaBaTeNb, OTMedYas HaumOolee BaXHBIE MOMEHTBHI B JICKIIMOHHOM MaTepuale
3aMeYaHUSIMH
«BAXHOY», «XOPOIIO 3alIOMHHUTH» M T.I. MOXHO JeJaTh 3TO U C MOMOIIBIO Pa3HOIBETHBIX
MapKepOB WIIH PYYEK, TOTYCPKUBAST TEPMHUHBI U OIIPEICICHUSI.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHu#, abOpeBuatyp u
cuMBOJIOB. OJHAKO TIpH JajibHeWnIeld paboTe C KOHCIIEKTOM CHMBOJIBI JIy4YIe 3aMEHHTH
OOBIYHBIMH CJIOBAMH JUIsl OBICTPOTO 3PUTEIILHOTO BOCIIPHSTHS TEKCTA.

PaGorast Hai KOHCIIEKTOM JICKIIHiA, HEOOXOAUMO HCIIOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATYpPy, KOTOPYIO TOMOJHUTEIHFHO PEKOMEH/IOBAJI MPETIO1aBaTENb.
HmenHo Takas cepbe3Hasi, KpOIOTJIMBasi padoTa ¢ JICKIIMOHHBIM MaTePHajIoM MO3BOJIHT MIyOOKO
OBJIA/IETh TEOPETHUYECKUM MATEPUAIIOM.

Tematuka JeKuil naetcs B pabodeii mporpaMmme TUCIUILTHHBI.

3. Metoauyeckue yKa3aHus o0yyaromumcest no MOAr0TOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTuyeckux/CeMHMHAPCKUX 3aHATUSAX MPUBETCTBYETCSI AKTMBHOE YYacTHE B
00CYXJIeHUN KOHKPETHBIX CUTYalli, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUN HaXOIUTh
HauOosiee 3((eKTUBHBIE pPELICHUs IOCTaBJIEHHBIX IMPOOJIeM, YyMETh HaXOJIUTh I10JIE3HbIH
JIOTIOJIHUTEIbHBIMMATEPHAT 110 TEMATUKE CEMUHAPCKUX 3aHITHH.

CryneHTy peKOMEHyeTCsl CIeAyIoLasi cCXeMa MOATOTOBKY K CEMMHAPCKOMY 3aHATHIO:

1. O3HakoMJIeHHE C IUIAHOM [PaKTUYECKOT0/CEMHUHAPCKOTO 3aHsTHs, KOTOPBIN
OTpakaeT COAEpKaHUETPEJIOKEHHON TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKITHIA;

3. IIpounTaTh OCHOBHYIO U JONOJHUTEIbHYIO JTUTEPATYPY.

B mporuecce moAroToBkH K MPakTUYECKUM 3aHITHUSIM, HEOOXOJUMO OoOpaTuTh ocoboe
BHHMaHHE Ha CaMOCTOATEIbHOE U3YYEHNE PEKOMEHI0BaHHON nuTepaTypsl. [Ipu Beeli mosHoTE
KOHCIEKTUPOBAHUA JIEKIIMM B HEH HEBO3MOXKHO H3JIOXKHMTh BECh MaTepual Hu3-3a JIMMUTA
ayaUTOpHBIX YacoB. [loaToMy camocTosTenbHast paboTa ¢ yueOHUKaMu, y4eOHBIMU TOCOOUSIMH,
Hay4HOW, CIIPAaBOYHOW JINTEPAaTypoOM, MarepuaiamMu IMEpUOAMYECKUX H3daHui u HTepHera
aBisieTcs Hanbosee 3(pPeKTUBHBIM METOJOM MOJTY4YEHUs JOMOJHUTEIbHBIX 3HAHUH, TO3BOJISET
3HAQUYUTENIbHO aKTHUBU3MPOBATh IMPOIECC OBJAJIEHUs HHGOpMAIe, CrnocoOCTBYyeT Ooee
r7TyOOKOMY YCBOEGHHIO M3y4aeMOro marepuaia, (popMUpYeT y CTYJIEHTOB OTHOIIEHUE K
KOHKpeTHOU mpoOieme. Bce HOBble MOHATHS MO H3y4yaeMoOW TeMe HEOOXOAMMO BBIYYUTh
Hau3yCTh U BHECTU B INIOCCAPHA, KOTOPBIN 11e1€CO00pPa3HO BECTH C CAMOI0 Hayaja W3y4eHUs
Kypca,

4. OTBETUTH Ha BOTIPOCHI IJIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHATHS;

5. BBIOTHUTH JOMaIlIHEe 33JaHHE;

6. [IpopaboTaTh TeCTOBBIC 3aJaHUsI U 33/1a4H;

7. Ilpu 3aTpyaHeHusX chOpMyIMPOBATh BOIPOCH! K IIPENOAABATEIIO.

Pesynprar Takoi pabOTHl JTOMKEH MPOSBUTHCA B CHOCOOHOCTH CTYJEHTa CBOOOIHO
OTBETUTbH Ha TEOPETUYECKHE BOIIPOCHI IPAKTUKYMA, BHICTYIIATh M y4aCTBOBATh B KOJUIEKTUBHOM
00CYXJIEHUH BOIIPOCOB M3y4aeMOW TE€MBbI, IPABUIBHO BBINOJIHATH MPAKTUYECKHE 3alaHUS U
WHBIE 3aJIaHUs1, KOTOpPbIE JAI0TCS B (DOH/IE€ OLIEHOYHBIX CPEICTB AUCIUILTUHBIL.




3. Meroauyeckue ykazaHHsl O0y4YalOIIMMCSl 10 OPraHM3alMH CAMOCTOSITEIbHOM
padoThbI.

Llenp opraHu3anuu CaMOCTOSATENBHOW paboTel Mo aucuuiuiiHe «luapaBnuka u
T'MJIPABINYECKUE MALLIUHBI» - 3TO YI1yOJIeHHE U pacIlipeHue 3HaHUH B 00J1aCTH (OPMHUPOBAHUS
TEOPETUYECKUX OCHOB MHHOBAI[MOHHOM JIEATENFHOCTH; (POPMUPOBAaHUE HABBIKA U MHTEpEca K
CaMOCTOSITEJIbHOM IT03HABATEIbHON JESTEIBHOCTH.

CamocrosiTenbHass paboTa OOydarOIIMXCS SBISETCS BAXKHEMIIMM BUJOM OCBOCHUS
COJIep KaHUs JUCLUIUIMHBL, MOATOTOBKH K IMPAKTUYECKUM 3aHATHUAM U K KOHTPOJIbHOM paboTe.
Croma e OTHOCATCS M CaMOCTOSITEIbHOE YIIyOJIEHHOE W3y4eHHE TEeM JAMCLUIUINHBL
CamocrosarenbHas paboTa mpeAcTaBisieT co00il MOCTOSHHO JIEHCTBYIOIIYIO CUCTEMY, OCHOBY
00pa30oBaTeNBLHOIO MIPOLIECCA U HOCUT UCCIIEI0BATEIbCKUI XapaKTep, YTO MOCIYKUT B OyTylieM
OCHOBAHMEM JUIS HAlHMCAaHUS BBIITYCKHOW KBaJHU(PHUKAIIMOHHON padoThl, MPaKTUYECKOTO
IIPUMEHEHHUS [TOJIyYEHHBIX 3HaHUU.

Opranu3anus caMOCTOSITENIEHONW PadOThl 00YUYAIOIIMXCSl OPUEHTHPYETCS] HAa aKTHBHBIC
METO/bI OBJaJICHHs 3HAHUSAMU, pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Iepexo/] OT IOTOYHOTO K
WMHIUBUAYAIN3UPOBAHHOMY 00YUYEHHIO, C YUETOM MOTPEOHOCTEN U BO3MOYKHOCTEN JIMYHOCTH.

[IpaBunbHas opraHu3anus CaMOCTOSATENBHBIX YUeOHBIX 3aHATUH, UX CUCTEMaTUYHOCTb,
1esecoodpa3Hoe IMIaHUPOBaHUE PabOYEero BPEMEHH IMO3BOJISIET CTY/ICHTaM Pa3BHBATh YMEHHS
U HaBBIKM B YCBOCHHUHU U CHUCTEMATH3allMM NMPUOOpETaeMbIX 3HaHUI, 00ecreunBaTh BBICOKUM
YpOBEHb  YCHEBAEMOCTHU B MEpuoa  OOy4YEHMs, IMOJIyYUThb HABBIKM  IOBBILICHUS
po(heCCHOHATILHOIO YPOBHS.

[loaroroBka K MpakTUYECKOMY 3aHSTHIO BKJIIOYAET, KpOME NMPOPAOOTKH KOHCIEKTa U
IpEe3eHTAlMM  JIEKIMM, T[OMCK JHUTeparypbl (IO pPEKOMEHJOBAaHHBIM CIIMCKaM M|
CaMOCTOSITENIbHO), IOJATOTOBKY 3arOTOBOK JJIsl BBICTYIIJIEHUM 1O BOIpPOCaM, BBIHOCUMBIM IS
00CYXJIeHUSI 10 KOHKpeTHOW TeMe. Takue 3aroTOBKM MOTYT BKIIOYaTh LUTAThbl, (aKThl,
COIOCTaBJICHUEPA3IMUHbIX MO3ULMNA, cOOCTBEHHbIE MbIcau. Eciin nmpobiema 3anHTepecoBaia
00y4aroIerocsi, O0H MOXeT IMOJAIOTOBUTh pedepar M BBICTYIIUTh C HUM Ha MPAKTHUYECKOM
3aHsaTUU. [IpakTHyeckoe3aHsTHE - 3TO, MPEXKIE BCEro, JUCKYCCHsl, OOCYKIEHHE KOHKPETHOMN
CUTyalluu, TO €CTh MPEAIOJJaracT yMEHUE BHUMATEIbHO CIIYIIATh YIECHOB MajOd TPYIIbI U
MoOJIepaTopa, a TakKe cTapaTbCsl BbICKA3aTh CBOE MHEHME, BbICKa3bIBaTh COOCTBEHHBIE HJIEU U
MPEJUIOKEHUS], YTOUHATHH 33/1aBaTh BOIIPOCH! KOJUIEraM MO 00CYKACHUIO.

[Ipy mnoAroToBKE K KOHTPOJIBHOM paboTe oO0ydaromuiicss JOKEH  IMOBTOPSTh
MPOIIEHHBIN MaTepHall B CTPOrOM COOTBETCTBHHU € YU€OHOM POTrpaMMOif, UCIIOJIb3YysI KOHCIIEKT
JeKUUH U JIUTepaTypy, PEKOMEHJO0BaHHYIO IpernojaBaTesneM. [Ipu HEoOXOAMMOCTH MOXKHO
00paTUTHCS 32 KOHCYJIbTAIleH U METOIMYECKOI MOMOIIBIO K ITPETo1aBaTelto.

CamocTosTenbHas paboTa peanu3yercs:

— HEMOCPEICTBEHHO B IPOLIECCE AYAUTOPHBIX 3aHATUHN - HA JIGKIMSIX, MPAKTUYECKUX
3aHATHUSX;

— B KOHTaKkT€ C IPENOAABAaTE]EM BHE PAMOK PACIHCAaHUSA - HA KOHCYJIbTALMIX IO
y4eOHBIM BOIPOCaM, B XOJ€ TBOPUYECKUX KOHTAKTOB, MPH JIMKBUJIALUHU 33/10J5KEHHOCTEH, PU
BBITIOJTHEHUY UHIUBUAYAIbHBIX 3aJaHUH U T.1I.

— B OubmuoTeke, AoMa, Ha Kadenpe MpHU BHITOJHEHUH OOYYaIOMUMCS YIEOHBIX H
MIPaKTUYECKHX 3a]ad.

Bunst CPC n kputepun oLieHOK
(o 6amnbpHO-pelitunroBoit cucreMe [ THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Jlokmang
Occe
VYyactue B MEPONIPUATHAX

el oA

TeMbl 17151 CaMOCTOSITEIIbHOM pa6OTLI IPOIMKUCAHbI B pa60qeﬁ nporpamme JUCHUITIIINHBI.



D PeKTUBHBIM CPEICTBOM OCYIIECTBICHHS 00YyJaIOIIUMCS CAMOCTOSATETHHON PAOOTHISBIISICTCS
AJIEKTPOHHAs HHPOPMAIIMOHHO-00pa3oBaTeiibHas Cpeia YHUBEPCUTETA, KOTOpasi 00ecreunBaeT
JIOCTYN K Yy4eOHBIM IUIaHaMm, pabOoyuM MporpaMmaM AWUCHUIUIMH (MOZYJel), MpPaKTHK, K
W3JIaHUSM JIEKTPOHHBIX OMOTUOTEYHBIX CHCTEM.
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