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1 OEJIU U 3AJJAYU OCBOEHUSA JNUCIUIIJINHBI
«['uaponpusBoa»

Ilenpt0 OCBOGHUSI JUCHUIUIMHBI (Momyns) «l'uWapompuBom»  SBIASETCS -
dbopMHUpOBaHUE y CTYJECHTOB CUCTEMbl 3HaHUM N7l 3((PEKTUBHOTO MCHOJIb30BAHUSA U
CEpPBUCHOTO 0OCITY)KHBaHUS CEICKOXO3IMCTBEHHON TEXHUKHA U MAIIIHH.

3aga4yy QUCLIUATLIINHEL:

-  U3YYHUTh U YCBOUTH (U3UUYECKUE MPOIECCHI, MTPOUCXOISAIIUE MpU padoTe MOOMIHHOM
TEXHHKHU,

- OCBOWUTH COBPEMEHHBIC MHKXEHEPHBIE METOIBI pacdeTa TMPOIECCOB, MPOUCXOIAIINX
pHu paboTe THAPABINYECKUX CUCTEM MOOUIIBHON TEXHUKH B IIEJIOM;

- TOJYyYHUTh 3HAHHS TIO0 YCTPOMCTBY, MPHUHITUIIAM JEHUCTBHUS W MPUMEHECHHIO Y3JIOB U
arperatoB  THAPABIMYECKUX  CHUCTEM  COBPEMEHHBIX  MOOWMJIBHBIX  MAIIlHH,
COTJIACOBAHUIO WX PAbOTHI C MapamMeTpaMy CaMOXOJHBIX, MPHUIEMTHBIX U HaBECHBIX
arperaTos;

- TpUOOPECTH HABBHIKM TIOCTAHOBKM M PCEIICHHWS HWHXXEHEPHBIX 3a7ad B 00JacTh
HCITOJTh30BaHMSI MOOWMJIBHBIX MAIllMH B TEXHOJIOTHYECKUX IIpoIleccax MPOH3BOJCTBA
CEIbCKOXO03AMCTBEHHON IPOIYKIIAH.

B pesynprare OCBOCHHMS IUCHMIUIMHBI OOYYalONIMKCS JOJDKEH OBIAJETh
OCHOBHBIMH TPEOOBAaHUSIMH, XapaKTEPHU3YIOMUMH MPO(HECCHOHATBHYIO AEATETHHOCTD
0axayiaBpOB.

Ob6nacte mpodeccuoHaTbHON AeSITENILHOCTH 0aKalaBpOB BKIIIOUALT:

DddexTuBHOE UCIIOJIb30BaHHUE CEpPBHUCHOE 00cy’)KMBaHHE
CEJIbCKOXO3MCTBEHHON TEXHUKHU, MAITUH U 000PYI0BaHUS, CPEJICTB NEKTPUPUKAIIUU
aBTOMAaTU3allMM TEXHOJOTMYECKUX IMPOLECCOB MpH MPOU3BOJACTBE, XPAHEHUU U
nepepabOTKe NPOAYKIMM  PACTEHHEBOJCTBA M  JKMBOTHOBOJCTBA;  Pa3pabOTKy
TEXHUYECKUX CPEJICTB Il TEXHOJIOTHYECKOW MOJEPHU3AIMU CEIhCKOXO035UCTBEHHOTO
MIPOU3BO/ICTBA.

O6bexTamMu MpodhecCHOHAIBHOM IEITEIBHOCTH 0aKalaBpOB SIBISIOTCS MAIlIMHHbBIE
TEXHOJIOTMM W CHCTEMbl MAlIWH JUIsl MPOU3BOJACTBA, XPAaHEHUS W TPAHCHOPTUPOBAHUS
MPOJYKIIMM  pPAaCTEHHEBOJICTBA M  J>KMBOTHOBOJICTBA; TEXHOJOTMM U  CpPEACTBA
MEJIKOCEPUMHOTO  TMPOM3BOJCTBA  CEJIbCKOXO3SMCTBEHHOM  TEXHUKH; TEXHOJIOTHUU
TEXHUYECKOTr0 0O0CTY)KMBaHUS, TUAarHOCTUPOBAHUS U PEMOHTa MAIllMH U 000pYyI0BaHUS;
METOJbl U CPEICTBA MCMBITAHWS MAILIMH; MAIWHbBI, YCTAHOBKH, ammapartbl, IpuOOpsl U
o0opyoBaHue )i XpaHEHUs U TIPBUYHON MepepadOTKH MPOIYKIIUU paCTEHUEBOICTBA U
YKUBOTHOBOJICTBA, & TaKXE€ TEXHOJIOTMM M TEXHUYECKHE CPEJCTBa MepepadaThIBaOLINX
LIEXOB U NPEIIPUATUH;

OnexTpuUIUPOBAHHBIE W  ABTOMATH3WPOBAHHBIE  CEIBCKOXO3SMCTBCHHBIE
TEXHOJIOTUYECKUE TMPOIIECCHI, ANEKTPOOOOPYJOBaHHE, DHEPreTHUECKHE YCTAaHOBKH U
CpelIcTBa aBTOMAaTH3allMUd  CEJIbCKOXO3AWCTBEHHOIO W  OBITOBOTO  Ha3HAY€HWS,
’HEprocoOeperaroie TEXHOJIOTHH U CUCTEMBI AJIEKTPO-, TETJIO-, BOJIO- U Ta30CHAOKEHUS
CEJIbCKOXO3MCTBEHHBIX TIOTPEOUTENEH, IKOJIOTHUECKH YNCThIE CHCTEMbl KaHATU3AINH U
YTHJIM3ALUK OTXO0JI0B )KUBOTHOBOJICTBA U PACTEHUEBO/ICTBA.



bakamaBp mo HampaBieHHIO NOATOTOBKM 35.03.06 «ArpoumkeHepus» (ypOBEHb
OakanaBpuara) TOTOBUTCS K CIEAYIOIIMM BHJAM MPO(ECCHOHAIBHON JAEATeNIbHOCTHU:
IPOU3BOJCTBEHHO-TEXHOJIOTMYECKAsA;  OpPraHM3al[MOHHO-YIIpaBJ€HYECKas;  Hay4HO-
UCCleloBaTeNbCKast; NpoekTHas. KoHkpeTHbIe BUIBI TPOQPECCHOHATBHON AESITENIBHOCTH,
K KOTOPHIM B OCHOBHOM TOTOBUTCSl OakajaBp, ONPEIENIAIOTCS BBICHIMM Y4EOHBIM
3aBEJICHMEM COBMECTHO C OOYYarOIMMHUCS, HAyYHO-NEAArOorn4ecKMMH paOOTHHKAMU
BBICIIIETO Y4€OHOTO 3aBe/IeHUsI U O0BEAMHEHUSIMU paboToAaTeNeH.

bakanaBp mo HampaBlIeHMIO NOATOTOBKH 35.03.06 «ArpouHkeHepus» (ypOBEHb
OakanaBprata) JOJDKEH OBITh MOATOTOBJIEH K PEHICHUIO CIEAYIOMNX MPOodheCcCHOHATBHBIX
3a/lau B COOTBETCTBUU C MpOoQuiIeM TMOATOTOBKM M BHUAAMHU MpodhecCUOHATbHON
e TEIILHOCTH

NPOU3B00CHI6EHHO-MEXHOI02UYECKAS 0eAMEeIbHOCHb:

3pPEKTUBHOE HCHOJH30BAHUE CEIIbCKOXO3SHCTBEHHOM TEXHUKH M  TEXHOJOTHYECKOTO
o0opyaoBaHus ISl TPOM3BOACTBA U MEPBUYHON MEpepadOTKH MPOIYKIIUU PACTEHUEBOJICTBA U
YKMBOTHOBOJICTBA Ha MPEINPUATHIX PA3ITUYHBIX OPraHU3aMOHHO-TIPABOBEIX (HOpM;
MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTUN TEXHHYECKOTO OOCHy>KMBaHUS, XPAHEHUS, PEMOHTA U
BOCCTAHOBJIEHMSI JIeTalell MallluH JUIsl 0OecreueHus MOCTOSHHOM paboTOCIIOCOOHOCTH MAalllMH U
00opyIoBaHus;
OCYILIECTBJIEHUE IPOU3BOJCTBEHHOIO KOHTPOJISI NapaMeTpoB TEXHOJIOIMYECKUX IPOLECCOB,
KOHTPOJISI KaueCTBa MPOAYKIIMU U OKA3bIBAEMBIX YCIYT TEXHUYECKOIO CEPBHCA;
OpraHu3alsi METPOJIOTUYECKOH TPOBEPKH OCHOBHBIX CpPEACTB HW3MEPEHUH ISl OICHKH
KauecTBa MPOU3BOAUMOM, epepadaThiBa€MOil U XpaHUMOM CEeNbCKOXO035IICTBEHHON MPOAYKIINU;
MOHTaX, HAJIAJKa ¥ MOJJIePKaHUE PEKUMOB IEKTPHU(PHUIMPOBAHHBIX M aBTOMATU3UPOBAHHBIX
CEJIbCKOXO3SUCTBEHHBIX TEXHOJIOTHMYECKHUX IPOILIECCOB, MAIIMH W YCTAaHOBOK, B TOM 4YHCIIE
paboTaronmx HEMOCPEICTBEHHO B KOHTAKTE C OMOJIOTHYECKUMHU 00BEKTaMU;
TEXHUYECKOE o0CITy’)KUBaHHE, PEMOHT 3JIeKTPOOOOpYI0BAHUS, HHEPTEeTHUYECKUX
CENIbCKOXO3SHUCTBEHHBIX ~ YCTAaHOBOK, CPEJICTB aBTOMAaTHKA W CBSI3H, KOHTPOJBHO-
M3MEPUTENbHBIX TPUOOPOB, MUKPOIPOIIECCOPHBIX CPEACTB U BHIYUCIUTENLHON TEXHUKH;
AKCIUTyaTaIUsl CUCTEM AJIEKTPO-, TEIJI0-, BOJO-, Fa30CHA0XKEHUS, @ TaK)Ke YTHJIN3AallUU OTXO/I0B
CeJIbCKOXO035HCTBEHHOT0 TPOU3BO/ICTBA;
BEJICHUE TEXHHYECKOM JOKYMEHTAllMW, CBS3aHHOM C MOHTaXOM, HaJaJAKOW M JKCILTyaTalHei
000py/OBaHus, CPEICTB aBTOMATUKH M JHEPreTHUYECKUX YCTAHOBOK CENbCKOXO3SICTBEHHBIX
MPEANPUSITHH;
O0pP2AHU3AUUOHHO-YRPABIEHYECKAA 0esAMeTbHOCHLb:
opraHuszanusi paOOT MO NPUMEHEHHIO PECYpCcOCOEperarmmnx MAaIIMHHBIX TEXHOJOTUN JUIs
MIPOM3BOJICTBA U NIEPBUYHOMN MepepabOTKU CeNbCKOXO035MCTBEHHON MPOAYKIINH;
o0OecrieueHre BBICOKONH pPabOTOCHOCOOHOCTM M COXPAaHHOCTH MAIIMH, MEXaHU3MOB H
TEXHOJIOTHYECKOTO 000PY10BAHUS;
yIpaBjieHHe pabOTON KOJUICKTUBOB HCTIOJHUTENECH 1 oOecnieueHre 0€30MacHOCTH TPY/a;
OpTraHHU3aIMs MAaTePUATbHO-TEXHUYECKOTO 00eCTIeYeHHsI HH)KEHEPHBIX CUCTEM;
pa3paboTKa OMepaTUBHBIX IUTAHOB paOOTHI IIEPBUYHBIX MPOU3BOICTBEHHBIX KOJUIEKTHBOB;
HAYYHO-UCCNIE008AMENbCKAA 0EAMENbHOCHb
y4JacTHe B TIPOBEICHUH HAYYHBIX UCCIIETOBAHHIA IO YTBEPIKICHHBIM METOTUKAM;
y4acTue B DKCIIEPUMEHTATBHBIX UCCIIEIOBAHUSIX, COCTABIICHUS MX OMHMCAHUS U BHIBOJIOB;
y4acTHe B CTAHIAPTHBIX M CePTH(PHUKAIMOHHBIX UCIBITAHUSAX CEIhCKOX03IHCTBCHHON TEXHUKH,
3IIEKTPOOOOPYIOBAHUS U CPEJCTB ABTOMATU3AINH;
ydacTHe B pa3paboTKe HOBBIX MAIIMHHBIX TEXHOJIOTUH M TEXHUYECKUX CPEJICTB;
NPOEKMHAA 0eAMENbHOCHY:



ydacTM€ B IPOEKTUPOBAHHWU TEXHOJOTMYECKMX IIPOLECCOB IPOMU3BOACTBA, XPAaHEHUS M
nepepaboTKU CEeNbCKOXO03SUCTBEHHOW MPOAYKIIMH, TEXHUYECKOTOo OOCTY>KMBaHUS U PEMOHTA
CEJIbCKOXO035HCTBEHHOW TEXHUKH Ha OCHOBE COBPEMEHHBIX METOJIOB U TEXHUUYECKUX CPE/ICTB;
ydyacTue B TMPOCKTHUPOBAHUU CUCTEM DJIEKTPUGPHUKALUU W aBTOMATH3ALMM TEXHOJIOTMYECKUX
IPOIIECCOB U 0OBEKTOB HHPPACTPYKTYPHI CETbCKOXO035ICTBEHHBIX IPEAPUATHHA.

2 MECTO JUCLMIIIMHBI B CTPYKTYPE OOII
«TAJPOTIPUBOI»

Hucuunuua OT/.B.02 «I'upponpuBon» BkiIrouyeHa B DakylbTaTUBHBIA  IMKII,
BapUaTUBHAs 4acCThb.

Opranuzanust U3y4eHUs JUCHUMIUIMHBI MpEAyCcMaTpUBAET YTEHUE JIEKIIHM,
MpoBeAcHUE JTa0OPATOPHBIX 3aHATHH, CAaMOCTOSATEIBbHYIO padOTy CTYACHTOB MO TeMam
JIUCITATIIINHEI.

Jlist u3ydeHus: TucuuIuinabl «[ uaponpuBoa» HEOOXOIUMBI CIEAYIOIINE 3HAHMUS,
YMEHUS U HABBIKH:

3nanue: auddepeHIupoOBaHUEe W HWHTETPHPOBAHHE, IOTCHIIMAIBHBIC IO |
BEPOSITHOCTHBIE 3aJ]auyd; PACTBOPBI, BJICKTPOJUTHYECKYIO JUCCOLMALINIO; 3aKOHBI
TEPMOJIMHAMUKHN, TEPMOJNHAMUYECKUE MPOLECCHI; JUHAMUYECKHUE SIBJICHUS B MOTOKAax
KUIKOCTEH U Ta30B; TEXHUKY 0€30IMacHOCTH.

YMeHue: BeIOMpaTh CIIOCOOBI M METOIAUKH PEIICHHS 3a1ad Mo (U3MKe, BBICIICH
MaTeMaTHKE.

HaBpiku: OTHICKMBATh MPUYWHBI SBJICHUN B THAPABIUKE; KIaCCU(UIIMPOBATH U
CHCTEMAaTH3HUPOBATh MPOIECChI (PU3UUSCKOT0 MPeoOpa3oOBaHUs SHEPTHUH.

ConepkaTelIbHO-TOTHYECKHUE CBS3U AUCITUIINHBI OTpakeHbI B Tabnuiie 2. 1

2.1 CopeprxarenbHO-JIOTHYECKUE CBSI3U TUCHUIUTUHBI (Moayiis) ['uaponpuBos

COI[Cp)KaTCJ'H)HO-J'IOFI/ILIeCKI/IC CBs3U

Ha3BaHME YUYEOHBIX TUCHUIUTUH (MOyJeH ), MPaKTHK

Kon
JUCITUTUTAHBI
(Momyist)

Ha KOTOPBIE OMUPACTCS COEPKAHUE JUTSL KOTOPBIX COJIEpyKaHNe TaHHOU yJIeOHOM
JTAHHOMW y4eOHOM TUCIIUTUTAHBI JTUCHIUTITAHBI (MOJTYJIs1) BBICTYIIAET OMOPO
(Moyms)
N b1.b. 10 Marematuka b3.5.02 3amura BEITYCKHOM
m b1.b.11 ®u3uka KBaJIM(DUKAITMOHHOMN pabOoThI, BKITIOYAs
5 b1.B.02 Teopernyeckass MeXaHUKa MMOJIFOTOBKY K MPOLEAYPE 3AIUTHI U
S b1.b.21 UndopmaTtuka MPOLEAYPY 3aITUThI
b1.b.19 bezonacHocTh
YKU3HEICSITEILHOCTH
b1.b.15 I'mopasnuka
b1.b.17 MarepuanoBeneHue.
TexHomorus: KOHCTPYKLIUOHHBIX
MaTepHuasoB.




3 KOMIIETEHLIMM OBYYAIOLETOCSI, P°OPMUPYEMBIE B
PE3YJbTATE OCBOEHUSI JUCLUATIIMHBI (MOIYJIS)

«'NAPOITPUBOI»

OI'OC 3+ mnokojeHUsT MO HaAMpaBICHUIO MOATOTOBKH OakanaBpoB 35.03.06 —

ArpouHXeHepus IpeaycMaTpUBaeT U3y4eHHe JUCIUIUIMH 0 BHIOOPY.

[Tpouecc

U3yueHHus: y4eOHOro

MOIYJIs

KOMITETCHIINM, YKa3aHHBIX B Ta0nwuie 3.1.

HaIpaBlICH Ha

¢dopmupoBanue

CIIETYFOLITHX

Tabmnuna 3.1 Ilepeyens obuekynbTypHbIX (OK) 1 npodeccuonanbubix (I1K) komnerenuumit

Homep/un Conepsatiue B pesynbpTate nuzydeHus: yueOHON AUCIMIUIMHBI
JIEKC P oOyyJaronmecs: JOJKHBI:
COMIIETCH KOMITETCHIINH (UJTN
- €€ YacTH) 3HaTh Ymerp Bnaners
OK-7 CriocoO6HOCTB K | IPUHIUIIBI [InanupoBathb HaBbixamu
caMOOpraHu3anuu | | paboTbl HE00XO0IuMbIe caMOOpraHu3aluu
camM000pa30BaHUIO UH(POPMALIMOHHBIX | AEHCTBUS UL
CUCTEM JIOCTUKEHUS
IIOCTaBJIICHHOMN
3a]1a4un
OIIK-2 CriocobHOCTB K | OCHOBHbIE 3aKOHBI | -aHAJIU3UPOBATh METOJIaMHU u
VICII0JIb30BaHUIO MaTEMaTHKH, 0000111aTh, HaBbIKaMU
OCHOBHBIX 3aKOHOB | €CTECTBEHHBIX, uH(pOopMaLIHIO, IIOCTAaHOBKH u
€CTECTBCHHOHAYUYHbl | TyMAHUTApHBIX U | UCIOJIB30BAaTh €€ | PEIICHUs
X  JUCHMIUIMH B | 3KOHOMHUYECKHUX npu W3YYEHUHU | UHKEHEPHBIX
npodeCCHOHATBHON | HayK; JIpYyrux of1e | 3agau c
JeSITEIbHOCTH npodeccuoHaNbHbI | UCIOJIB30BAHUEM
X WIHM | OCHOBHBIX
CHeIUaIbHBIX 3aKOHOB HayK
IIPEIMETOB,
BbIOMpATH
paloHaIbHbIE
METO/]Ibl pelIeHUs
ITK-1 I'otoBHOCTE M3y4arh | OcHOBHBIE 3aKOHBI | [IpUMeEHSTH Hasbikamu

u UCIOJIb30BaTh
HAy4YHO
TEXHHYECKYIO
UH(OPMALIHIO,
OTEYECTBEHHBI U
3apyOeKHBIN OTBIT

€CTECTBEHHOHAYY
HBIX JTUCIMILIMH

METOJIbl CUHTE3a U
aHam3a
uH(popManun

MIOWCKA U aHaJM3a
uHpopManuu ¢
PUMEHEHHEM
MH(OPMAIMOHHbI
X CUCTEM




4 CTPYKTYPA U COJAEPKAHME TUCHUATLIVHBI (MOYJIST)

S AAPOITPUBO/»

OO6mast TpyJ0€MKOCTh AUCIHHUIUIMHBI COCTABISET 2 3a4YETHBIX CAWHUIL, 72

qaca.
Ceme | Becero | Kontak | Camocr. Jlekumit | JlaGopat | IlpakTuu KonTtpons
CTp | 4yacoB TH. pabora OPHBIX ECKUX
4 72 36 36 18 18 0 3auer
BCET0 72 36 36 18 18 0 3auer
4.1 CtpyKTypa JUCUUILIMHBI
Ne /it Paznen aucrumIinHb Bunsr yueOHON pabOTH, BKITIOYAs dopwma:
=3 (Moxyns), TeMBI pa3mena CPC u TpymoeMKocTh (B gacax) -TeKyIIEro  KOHTPOJA
5 ycneBaemocth, CPC (1o
% % g W HEACIAM CeMCCTpa);
o _ o~
E ; 5 E . TIPOMCIKYTOYHOU
@) 5 24 B =) aTTeCTalluU (o
5 ° g E 5 8 = ceMecTpam)
T 5 |2 285 ¢ | £ |9 |KPC
2 gl B8 8 |8 |C
1 4 Monayas 1.
Kuakoctu u ux 26 8 6 12
CBONCTBA
4 1 Kuakocru,
DKcnpecc-onpoc Ha
NpUMEHsIEMBIE B 6 2 1 3
JICKIIU N
THUAPOTIPUBO/IE
4 2 l'uppocratuka, 6 ) 1 3 DKCIpecc-onpoc Ha
3aKOHBI THIPOCTATHKU JEKIUH
4 3 I'anpoanaaMuka,
3aKOHBI 7 2 2 3 TectupoBanue
TUJIPOIMHAMHMKH
4 JIBm>KeHre KUIAKOCTH
o TpyOam. 7 2 2 3
ComnpoTHUBIICHUS
2 4 Moayas 2.
I'mapoodbeMHBbIH 20 4 6 10
MPUBOJ
4 5 Hacoce n 8 5 ) 4 DKCIpecc-onpoc Ha
THJIPOMOTOPBI JEKIUH
4 6 Pacnipenenurenu 6 1 2 3
4 7 Knanansr u
6 1 5 3 DKcnpecc-onpoc Ha
perynupyomiast eI
anmaparypa
4 Monyas 3. DKCIIPECC-0IIpoc Ha
I'mapoaunamMmuyeckn 16 4 4 8 P P
< JICKIIUH
i MPUBOJ
4 8 I'mapomy el 8 2 2 4 TectupoBatue
9 I'maporpancopmaro 3 ) ) 4
pbI
4 Moayas 4.
IKcmryarauus 10 2 2 6
THIPONPHBOIOB




10

Ucneiranusg
THAPOIIPUBOJIOB

DKcmpecc-opoc Ha
JCKIUHU

11

OcobenHoctu
JKCIUTyaTaliH
THAPONPUBOIOB B
Pa3IMYHBIX
KIUMAaTHYECKUX
YCIIOBUSIX

[IpomexxyTouHas
aTTecTanus

3a4eT

Hroro

72

18

18

36




4.2 MaTtpuua popMupyeMbIX TUCHHUIIJIMHON KOMIETeHIHI

Komnerennmu (BMecto mudp — mmmdp u HoMep
komneteHiu u3 ®I'OC BI1O)
Ko:-Bo yacoB
Pa3nesnnl ¥ TeMBI JUCIIUITIIMHBI — N —
0 v 0 oOmee KonnqecuTBo
o g = KOMIIETEHIMi
Monayas 1. ZKuakocTu U UX CBolicTBa 26 + + + 3
Kuakoctr, mpumeHsIeMbIE B 6 N N N 3
THJIPOTIPUBOJIC
I'mapocraTrka, 3aKOHBI THAPOCTATHKH 6 + + + 3
I'maponwHaMuKa, 3aKOHBI THAPOAMHAMHUKI 7 + + + 3
JIBI>KEHME KUAKOCTH IO TpyOaM. 7 . . N 3
ConpoTuBIeHUS
Moayas 2. 'ugpoo6beMHBIH IPHUBOJ 20 + + + 3
Hacocsl 1 rTuipoMoTOpEI 8 + + + 3
Pacnipenenurenn 6 + + + 3
Kianassl u perynupyromas anmnapaTtypa 6 + + + 3
Moayas 3. F'uagpoauHaMuydecKuii 16 . . N 3
NPUBOJ
T'unmpomy et 8 + + + 3
I'unporparchopmaTops 8 + + + 3
Moayab 4. Ikcniyaranus 10 N N N 3
THAPONPUBOI0B
HcnbiTanust ruaponpuBogoB 4 + + + 3
Oco0eHHOCTH IKCILTyaTaIul 4 3
THJIPOTIPUBOJIOB B Pa3IHYHBIX + + +
KIIMMAaTHYECKUX YCIOBHUIX




4.3 ConepxaHue pa3fesioB JUCHUTIIUHBI (MOTYJIs1)

Ne Haszpanue paznena | Cogepkanne pasfiena B TMAAKTHISCKUX SIHHAITAX
Moayas 1. ZKuakocTu u Ux cBoiicTBa
L[ Y)Kuakoctu, mpumeHseMbie O6mue TeopeTudyeckue OCHOBHL.  Bmenenwe. JKuumkoctu
B THIPOIIPUBOJC uJieasibHbIe U peasibHble. OCHOBHBIEC CBOMCTBA XKUKOCTEH. KaBuTamus.
Kparkas XapAKTEPUCTHUKA JKUJIKOCTEMN, HCIIOJIB3YEMBIX B
TUIPOCTCTEMAX
2 | T'mopocTaTuka, 3aKOHBI CaoiicTBa ruIpocTaTUUECKOro JapiieHus. OCHOBHbBIE 3aKOHBI
TMAPOCTATHKHA rugpoctaTuku. 3akoH [lackans. Cuiibl 1aBJI€HUS KUJKOCTH HA CTEHKH.
3akon Apxumena. [Ipubopsl 11 3amepa naBieHus. ETuHUIBI
W3MEpPEHHUs JaBJICHUS.
3 | 'mapoaviHaMUKa, 3aKOHBI Bupael nBuxkenus xugkoctu. Pacxon, cpeHss CKOPOCTh. Y paBHEHUE
THJPOJMHAMUKI pacxozaa. Pexumbl ABMKEHUS )KUAKOCTU — TYypOYJICHUTHBIN U
namuHapHbli. Yucno PeliHonbaca. YpasHenue bepHyiuu [uist cTpyiku
JKUJIKOCTHU. Y paBHEHUE bepHYIUIM 111 pealIbHOM )KUIAKOCTH.
4 | dBurkenue xuaKoCTH 1O [ToTepu Hamopa >KUIKOCTH B TpyOOIIpoBoae. MecTHbIE
Tpy6am. ConpoTHBICHH conpoTuBiieHus B Tpydbomnposoe. [lorepu Hamopa o mmHe. Pacyer
TPYOOIIPOBOJIOB MPH MOCIEI0BATEIILHOM U MapalljieIbHOM
coelMHEeHMX. Pacuer cl0KHBIX TpyOOITPOBOIOB.
Mopnyas 2. 'ugpoo6beMHbIH PHUBOJ

5 | Hacocel 1 TMAPOMOTOPBI OcoGenHoctr 00BEMHOTO THAPONIPUBOAA. Bubl u kiaccudukaims
THIPaBIMYECKUX HACOCOB. OCOOCHHOCTH KOHCTPYKIIMY HACOCOB.
I'unponsurarenu. Knaccudukamus 1 0cOOEHHOCTH KOHCTPYKIIHH.
[Ton6op HACOCOB U TUAPOABUTATENECH JIJISI THAPOCUCTEMBI.

6 | Pacnipenenurenn Arperartsl pacnpeaeneHus >XuaKocTu. OCHOBHbIE TEPMUHBI,
ONPEACIICHUS U IapAMETPBI.

7 | Knanansl u perynupyromas | Hanpasisitoras 1 peryJupyronas anmaparypa Jjisi THAPOCHCTEM.

amraparypa I'mpapoxnamnansl, BUIBI KJIalaHOB. BecriomorarenbHble arperaTsl.
Jpoccenu, peryiasTopsl, THIPOAKKYMYJISATOpbl. CUCTEMBI
cuHxpoHu3anuu. Cieasine rugpornpruBOIbL.

Moayas 3. 'mapoguHaMudecKuii MPUBOJ

8 | TunpomydTer I'mpponnnamuueckue reperayu. Ob6mue CBEJICHUSA 0
THAPOAMHAMUYECKUX Tepenadax. YCTPOUCTBO W pabouMii Mporiecc
THJIPOMY(THI.

9 | TuaporpancdopmaTops PabGounit  mpounecc  rugporpanchopmaropa.  [Ipospaunsie u
Hempo3pauHble ruapoTpanchopmaropel.  [logbop xapakTepucTHK
ruapoTpanHchopmaropa.

Moayas 4. IkcmiyaTanus ruponpuBoioB

10 | Micnibitanus CnocoObl WCTIBITAHUSI arperaToB THAPONpPHBOAA. Buasl wmcmbITaHUMA
'MJIPOIIPMBO/I0B arperaToB I'MIPONPHUBOJA.

11| Ocobennoctu OCOOEHHOCTH IKCIUTyaTallid arperatoB THAPONPUBOJA B Pa3IMYHBIX
SKCILTyaTaluu KJIIMMaTUYECKUX YCIIOBUSAX.
TUJIPOIIPUBOIOB B
Pa3INYHBIX

KJIMMATHYCCKUX YCIIOBUAX




4.4 JIabopaTOpHBIN MPAKTUKYM

Ne e pasnena HaunmeHnoBaHue 1a00paTOpHBIX padboT Tpynoemkocts
n/m JTUCIUTLTAHBI (dac.)
1 Mooyns 1. ZKuokocmu u ux ceoiicmea 6
Pemenue 3agay, oTpaxaronme CBOMCTBA KUIKOCTEN 6
2 Mooyas 2. I'uopoodvemuulii npugoo 6
W3ydenune KOHCTPYKIIHIA HACOCOB 2
W3yueHne KOHCTPYKIMHA THAPOMOTOPOB 2
N3yueHne KOHCTPYKIUH PETYIUPYIOLIEH U 3alI0PHOMN 2
apMarypsl
3 Mooyaw 3. l'uopoounamuueckuit npusoo 4
W3yuenmne KOHCTPYKIMNA THAPOMY(DTHI 2
W3ydyeHne KOHCTpYKIUU THIIpOTpaHchopmaTopa 2
Mooyns 4. Ixcnayamayus 2udponpueooos 2
CteHibl U1 UCTIBITaHUS THAPOIPHUBOJIOB 2

UTOrOo




4.6 ConepxaHue CaMOCTOSITEIbHON pabOThl M POPMBI €€ KOHTPOJIS

Ne Paznmen muctummuHb! (MOIYIIS), Bcero Coneprxanue ®dopma KOHTPOJIS
/o TEMBI pazaena 4acoB CaMOCTOSITETILHON paboThI
Mooyns 1. ZKuoxocmu u ux ceoiicmea
1 | XKuakocTtu, npuMeHseMbIe B 3 Pabora c y4eOHOU | DKcmpecc-onpoc  Ha
THIIPOTIPUBO/IC JUTEPATypod, TOATOTOBKA K | JICKIIUH
JeKouH W J1abopaTOpHBIM
3aHSATHIM
2 | 'mppocraruka, 3aKOHBI 3 Pabota c y4eOHol | DKcmpecc-ompoc  Ha
THJIPOCTATHKHU JUTEPATypOd, TOATOTOBKA K | JICKIIUH
nekuquun - JabopaTtopHbeiM | TecTupoBaHme
3aHSATHIM
I'mpapoamHamMuKa, 3aKOHBI 3 Pabota c y4eOHOH | DKcmpecc-ompoc  Ha
THJIPOMHAMHKH JTUTEPaTypod, TOATOTOBKA K | JICKIIUH
JeKoquu U J1abopaTOpHBIM
3aHATHIM
JIBr>KeHHe KUIIKOCTH 10 TPyOaM. 3 Pabora c y4eOHol | DKcmpecc-ompoc  Ha
ConpoTuBneHus JIUTEPATYPOH, TIOATOTOBKA K | JIGKIUHU
JeKOMH ®u  J1abopaTOpHBIM
3aHATHIM
Mooyns 2. I'uopoobvemnbtii npueoo
3 | Hacocsl u rTHAPOMOTOPHI 4 Pa6ora c y4eOHol | DKcmpecc-ompoc  Ha
JIUTEPaTypod, TOATOTOBKA K | JIEKIUH
JNEeKOUH ®  J1abOpaTOPHBIM
3aHATHIM
4 | Pacnpenenurenu 3 Pabora c y4eOHOl | DKcmpecc-onpoc  Ha
JUTEPaTypod, TOATOTOBKA K | JIEKIUH
JEeKIUH ®  J1a0OpaTOPHBIM
3aHATHSIM
5 | Kianausl u perynupytomias 3 Pabora c yueOHOH | DKcmpecc-onpoc  Ha
anmaparypa JUTEPaTypod, TOATOTOBKA K | JIEKIIUH
nekiuu W JabopaTtopHbiM | TecTupoBanue
3aHATHAM
Mooyns 3. I'udpoounamuyeckuit npueoo
6 | T'mapomydThl 4 Pabora c yuebHoOI | JKcmpecc-onpoc  Ha
JUTEPATypOr, TOATOTOBKA K | JICKIIUH
JeKIMH ©W  J1Ta0OpaTOpHBIM
3aHATHAM
7 | TuaporpaHcdopmaTopbl 4 Pabora c yueOHOH | DKcmpecc-onpoc  Ha
JUTEPATypOr, TOATrOTOBKA K | JICKIIUH
JeKIMH W J1Ta0OpaTOpHBIM
3aHATHAM
Mooyns 4. Ixcnayamayus 2uoponpueooos
8 | UcnbiTanus rugponpuBoI0B 3 Pabora c y4eOHOHl | DKcmpecc-onpoc  Ha
JUTEpaTypol, MOATOTOBKA K | JIEKLIUH
JEeKIMH ®  JTabOpaTOPHBIM
3aHATHUAM
9 | OcobeHHOCTH KCIUTyaTalun 3 Pabota c yueOHO# | DKcmpecc-onpoc  Ha
TUIIPOIPUBOJOB B PA3THYHBIX JUTEpaTypol, MOATOTOBKA K | JIEKLIUH
KIIMMaTHYCCKUX YCIIOBHUAX JICKIITUH u Ha60paTOpHLIM
3aHATHAM

Hroro
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5 OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

[Ipu n3ydenun qucuuIuiMHel B pamkax peanusanuu OOII no HanpaBieHUIO MOATOTOBKU
OakamaBpoB 35.03.06 «ArpouwHkeHepus» (ypoBeHb OakalaBp) HCIONB3YIOTCS CIEIYIOIINE
TEXHOJIOTHH: UHPOPMAIIMOHHBIE TEXHOJIOTHH, MPoOIeMHOe 00yueHre, KOHTEKCTHOe o0yueHue,
oOydeHre Ha OCHOBE OIBITA, MEKIUCIUIUIMHAPHOE O0yYeHUE, TUCKYCCHH, MO3TOBOM IITYPM.

HpI/I HaJIMYHUU JIL € OI'paHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0pPOBbA IPCTIOAaBATCIIb
opranmu3yer paboTy B cooTBeTcTBUU ¢ llomokeHuem 00 MHKIIO3UBHOM oOpazoBanuu OI'BOY
BO Mxesckas 'CXA.

W3ydyeHnne  AUCHUIUIMHBI  MOApPA3yMEBAeT  HUCHOJB30BaHHWE  HMH(OPMALUOHHBIX
TEXHOJIOTHUH: TOWUCK HH(popMamuu B rino0aibHON cetm MHTepHeT; paboTa B AJICKTPOHHO-
oubmmoreuynsix cuctemax; padora B DMOC By3a (paboTa ¢ mopTajoM W OHJAMH-KypcaMu B

cucreme moodle.izhgsha.ru);MynbTHMEIMITHBIEC JTEKIIUH.

CamocrosiTenbHass paboTa BKIIOYAET MOATOTOBKY K JAOOpPaTOPHBIM U

Ha60paTOpHI)IM 3aHATHAM, IIOATOTOBKY K 9K3dMCHY.

Ta6auna 5.1 UHTepakTHBHBIC 00pa3oBaTeIbHbIC TEXHOJIOTHH, HCIIOJIb3yeMbIe B
AyAUTOPHBIX 3aHATUAX

Bun
Hcnonb3yeMble MHTEPAaKTUBHBIE KommuectBo
Cemectp | 3aHATHS 6
(J1, TIP, JIP) o0Opa3oBaTeNbHbIE TEXHOJIOTUU 4acoB
4 J Jleknuss ¢ HCNONB30BAaHHEM KOOIIEPATUBHOIO 2

00y4YeHHs

JIP JlaGopaTopHbie pabOThI C YCIOBHIIMH, 18
MaKCHUMAaJIbHO NPUOJIMKEHHBIMU K PEaJIbHBIM.

J Jlexuuu ¢ UCTIOIB30BAHMEM MYJIBTUMEIUNHOTO 16
o0opynoBaHus
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6 OHEHOYHBIE CPEACTBA I TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIAU 110 UTOI'AM OCBOEHMS IUCIHUATILIUHBI
M YYEBHO-METOJINYECKOE OBECHEYEHHUE CAMOCTOSTEJIBHOMN PABOTHI
CTYAEHTOB
KoHTpoJIb 3HaHUH CTYJEHTOB 110 JUCHMILINHE «['HAPONPHUBOL» IPOBOJUTCS B YCTHOU U
NUCbMEHHOMU (hopMe, IpeycMaTpUBaeT TEKYIHI, TPOMEKYTOUHBIH U UTOTOBBII KOHTPOJIb
(3auer, PK3aMeH).
MeToapl KOHTPOJIS:
- TecToBas (popMa KOHTPOJIS;
- ycTHast popMa KOHTPOJIS — OIPOC U OOLIEHUE C ayJUTOPUEH 110 IOCTABJICHHOM 3a/1a4e B
ycTHOM (hopme;
- UCTOJIb30BAHUE POJIEBBIX U (COPEBHOBAHUI) 110 IPYIIaM, BHYTPHU IPYII;
- IOOLIPEHNE UHANBUAYAJIbHBIX 33JJaHUI, B KOTOPBIX CTYAEHT IPOpadb0Tall CaMOCTOSTEIILHO
00JIb1110€ KOJIMYECTBO JOMOJHUTEIbHBIX UCTOUHUKOB JINTEPATYPHI.
Texkylmuii KOHTPOJIb MIPEyCMAaTPUBAET YCTHYIO (POpPMY OIpoca CTYACHTOB U MMCbMEHHBII
JKCIIPECC-0IPOC 10 OKOHYAHUIO U3YYEHUS KaXKIOU TEMBI.
IIpomexxyTodHast aTTecTanus - TECTUPOBAHHUE.

6 Buabl KOHTPOJISA U aTTECTAllUuH, (1)0pr1 OLHCHOYHBLIX CPEACTB

Buael koHTpOIIS Haumenosanue OrneHOYHBIC CPEICTBA
No No U aTTECTALlUU paszzena yueOHOU
TI/T1 | cemMecTpa (BK, TAT, NUCHUILINHE] dopma Kox-so Bonpocos
TTpAT) (Mozy15) B 33/IaHUH
l. 4 TAT, I[TIPAT |Mooyns 1. JKuokocmu | Tekyuiuii KOHTPOJb |62 Bompoca
u ux ceoticmea TectupoBanue no
UTOTaM MOJYJIsS
2 4 TAT, [IPAT  |Mooyns 2. Texymuit konTposs | 149 Bonpocos
T'uopoodvemnuuii TecTupoBanue Mo
npu6oo MTOTaM MOJYJIst
3 4 TAT, [IPAT |Mooyns 3. Texymuit koHTposb |21 Bompoc
Fudpodunamuuecxuﬁ TCCTI/IPOBaHI/Ie 10
npugoo UTOraM MOJYJIs
4 4 TAT, [IPAT Mooyns 4. Texymuii KOHTPOJb |8 BOMPOCOB
Ikennyamayus TectupoBanue o
2UOpPOnpuUE000s UTOTaM MOIYJIS.
3auer

[TprMepsl OIIECHOYHBIX CPEACTB™:
a) 11t BxoaHoro koHTpous (BK):

XN R

—_ = = = \O
W N—= O

Kak ocymectisiercs nuddepeHImpoBaHue CIOKHBIX (QYHKIUI?
Uro Takoe 4acTHas MPOU3BOIHAS, TIOJTHAS POU3BOIHASL (DYHKITUU?
Urto Takoe BTOpas cCMelIaHHast pou3BoAHas QYHKIIUHA?
Kax onpenensitorcst yaenbHble XapaKTEpUCTUKH?
Uto Takoe sHeprus?
[lyTn nepenaum sHeprumu.
Yrto Taxkoe uaeanbHBIN ra3?
Urto Takoe MOeKyIIsipHast macca?
Kaxkne mapameTpsl XapakTepHU3yIOT COCTOSIHUE CHCTEMBI?
. Uro Takoe naBieHune?
. Kax onpenensiercst abCoMOTHOE JaBIEHUE CUCTEMBI?
. Kakue nuHum Ha3pIBaloTCSA M30TEPMaMU, U300apamMu, H30XopamMu?
. UTo Takoe BHYTPEHHSISI SHEPTUs CUCTEMBI?




14. Kaxk onpeznensiercss BHyTPEHHSS SJHEPTHsI B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU?
15. Kak onpenenuts paboTy, COBEPIICHHYIO CHCTEMON?

16. Kak cBsi3aHBI MeX1y cOOOM TemIrepaTypa, 1aBIeHue u 00beM?

17. YUto Takoe yHUBEpcalibHas ra30Bas MOCTOSAHHAsA?

18. 3akon ABorajipo.

19. Yto Takoe TeruioTa IaBiIeHHs, TEIUIOTa MapooOpa3oBaHus?

20. Kak onpenenuTs KOJIMYECTBO TEIUIOTH, HEOOXOAMMOE I HarpeBa Tejia Maccoi m?
21. Kakue peakiiuy Ha3bIBalOTCS SK30TepMUUEcKre?

22. Kakue peakuy Ha3bIBalOTCS SHJOTEPMUUECKUMU?

b) mis Texyieit arrectanuu
Mooyne 1. JKuokocmu u ux ceoiicmea

1. Kakue »uaKocTu Ha3bIBalOT peaabHbIMU?

2. IIIOTHOCTH OJTHOPOJTHOTO BEIIECTBA — ITO... 3AKOHYHUTE (POPMYITUPOBKY.

3.V nenbHbIM Bec WM BeC €AMHUIBI 00beMa U3MEPSETCS B CIEAYIOLINX ANHULAX

4. st onpeneneHus KodpUIMEeHTa CAKUMAEMOCTH HEOOX0IMMO 3HATh CIISIYIOIIHIE TapaMeTphl
5. s onpeaenenus koddduureHTa 00beMHOT0 TEIIOBOIO PACIIMPEHHS HEOOXO0AUMO 3HATh

6. Uepe3 Kakyl BEIMYHMHY CBSI3aHBl KOY()(PUIMEHTHl KHUHEMATHYECKOW M JAUHAMHYECKOW
BSI3KOCTU?

7. C yBelIMYeHUEM TEMIIEpaTypbl KaK U3MEHSETCS BSI3KOCTh?

8. JlobaBbTe mnpomylieHHy0 (pa3zy B ¢GopmyaupoBKy: Kasuranmus - 3TO HapyleHue ...,
OOyCIIOBIICHHOE IOSIBJICHMEM B JKUJKOCTU KaBUTALIMOHHBIX Iy3bIPBKOB WJIM IOJIOCTEMH,
3aIl0JIHEHHBIX [IApOM WJIM Ta30M BCJIE/ICTBUE MAJICHUS JaBJICHUS.

9. Kakue Mapku HHAYCTpUAIbHBIX Macesl UCIOIb3YIOTCS B THAPOCUCTEMAX ?

10.Yemy paBHa IJIOTHOCTB BOABI ITpu Temneparype 4 rpanyca Llenbcus?

12. ITpuGop 1u1st U3MEpeHUst U30BITOYHOTO JIaBJIEHUS, IPEACTABIAIOMINNA COO0N yCTaHOBIEHHYIO
BEPTUKAJIBbHYIO MPO3PAYHYIO TPYOKY.

13. M30bITOUHOE TaBJICHHE - 3TO JIaBJIEHUE OMpeesieMoe... 3aKOHUUTEe (OPMYITUPOBKY.

14. Kakum npubopoM usmepsieTcst abCooTHOE JaBiieHue?

15. Yemy paBHsieTcst atMocdepHoe 1aBieHue!

16. I'mppocraTukoil Ha3bIBaeTCs pas3Ael TMAPABIMKU, B KOTOPOM PacCMaTPUBAIOTCS 3aKOHBI...
3aKkoHUUTE POPMYIUPOBKY.

17. Cmbica 3akoHa [Tackans.

18. Ha Teno, morpyxeHHO€ B >KUJIKOCTb, JEHCTBYET BBITAJKMUBAIOIAs CUJa, HaIpaBJIEHHAs
BBEPX M paBHas ... 3aKOHYUTE POPMYIHUPOBKY.

19. Cuna, geiicTByromiasi cCo CTOPOHBI >KUJIKOCTH Ha JHOOYIO IJIOCKYIO CTEHKY, BCETJa paBHA
IIPOU3BENCHUIO JABJICHUS B LEHTPE TSKECTH IUIOIIAAM OTOM CTEHKH M ... 3aKOHUYMTE
(bOopMyIUPOBKY.

20. Ecnn abcomotHOe naBnenue paBHo 102 klla, uemy Oyaer paBHO U30bITOUHOE JaBiieHHE?

21. Ecnu abcomrotnoe nasnenue 101 klla, kakum Oyaet u30BITOYHOE JaBiaeHUE?

22. Kakum mpuGopoM Helb3s N3MEPUTh MAaHOMETPUUYECKOE AaBleHHE?

23.YT1o XapaKTepHO JUIsl yCTAHOBUBILETOCS TEUECHUS?

24. Yto Takoe HAIIOPHOE TeYEHHUE KUIKOCTH?

25. )KuBoe ceueHue — 31o...

26. CMOYEHHBIN IEPUMETP — 3TO...

27. Yrto Takoe TuipaBIuvecKuil paanyc?

28. Yepes Kakylo BEIMYUHY CBSI3aHBI MACCOBBIN M 00BEMHBIN pacxofsl. (Q,=0,*  )?

29. Yepes KaKyro BEJIHMUUHY CBSI3aHbI BECOBOM U MacCOBBIN pacXoabl. (Qsec =0n™*  )?

30. Uepes kakyro BEeIMYMHY CBSA3aHBI BECOBOM M 00beMHBIN pacXoabl. (Qsec =00*  )?

31. Kak HazpIBaercst ypaBHeHue - V; *S; =V, *S, =const?



32. O6beMHBII pacxo/ KHUIKOCTH U3MEPSETCHL. .

33. Pacxo1 KUIKOCTH onpeaensieTcs no Gpopmyie...

34. JlamuHapHBINA PEXKUM JIBHXKCHHS KMJIKOCTH, 3TO KOTJA...

35. TypOyneHTHBII TOTOK TEUEHUS KUJIKOCTH, 3TO KOT/Ia...

36. Kputnueckoe 3Hauenue uucna PeliHonbica, 1715 IEPEXOJHOTO COCTOSHUS IIOTOKOB
JaMUHapHOe — TYpOyJieHTHOEe?

37. Kak onpenenuts 3HaueHue uncia PeliHonbaca, 1uist motoka?

38. 3HaueHue nHTEpBaJa ynciia PeliHoabp/Cca, 171 NEPEXOJHOTO COCTOSHUS TOTOKA AKUIAKOCTH
(TeyeHHe HE TaMHHAPHOE, HE SIPKO BBIPAXKEHHOE TYpOYJIeHTHOE)?

39. Kakoe teuenue O0ynet, eciiu Re=1870?

40. Kakoe Teuenue Oyzaet, ecnu Re=8000?

41. Kakoe Teuenue Oynaer, ecau Re=2500?

42. Kakue nmapaMeTpsbl BIUSIOT Ha IBMKEHUE MTOTOKA KUJKOCTU B TPEThEH XapaKTepHOU
o0Jy1acTy Ipu TypOYJIEHTHOM TCUCHHUH?

43. Kak Ha3biBaeTcst KOOPPUITUSHT A?

44. Kak Ha3bIBaeTcs popMmyna - f,,=A *(L/D)*(V* 12g)?

45. OT KaKkuX BEJIMYUH 3aBUCHUT A, IPU JIJAMUHAPHOM T€UEHUH KUJKOCTH?

46. OT KakMX BEJIMYMH 3aBHCUT A, MpH TYpOYJIEHTHOM TEYEHHH >KUIKOCTH ((hopmyIa
AnpTHIYIIA).

47. Kak Ha3biBaeTcs K03 dumueHt o?

48. Kak onpeienuTh MOJIHOM HAIop Ui peaibHOM KUIKOCTH?

49. Kak Ha3bIBaeTcs BenuuMHa Z, B ypaBHeHUU beprymnu?

50. Yro 3a BennurHa Y B ypaBHeHUH bepHymiu?

51. YpaBuenue bepHynnu ans peaabHOM KUAKOCTH UMEET BH/I.

52. Kak Ha3bIBAIOT [OCIIEAHHE CIaraeMble ypaBHeHus Bepaymwmm V2 /2g u V,? /2g?

53.Buzsl noteps B TpyOOIpoBOAax?

54.C ueMm cBs3aHbl MECTHbIE IOTEPU?

55.Cyem cBsI3aHBI IOTEPU 1O JUINHE?

56.Knaccudukanust Tpy0oonpoBo10B?

57.3Ha4yeHrie MECTHBIX TIOTEPh B 3aBUCUMOCTHU OT BUJa TPYOOIPOBOIA.

58.3nauenue uncna Kopuonuca, B 3aBUCUMOCTH OT peXHMa TEUEHUSI )KUIKOCTH.

59.0T kakuxX BeIMYMH 3aBUCUT 3HaueHuEe Kod(HIMEeHTa MECTHBIX MOTEph MPH BHE3AMTHOM
cykeHun?

60. OT Kakux BeIMYMH 3aBUCUT 3HaYeHHE KOI(PPHUIMEHTa MECTHBIX MOTEPh MPU BHE3AMHOM
noBopote?

61. Crioco6 cHM)XEHUS MOTEph NPU BHE3AMHBIX IOBOPOTAX U CY)KEHUAX?

62. Ilpum kakux YCIIOBUSX JIBa TMJPABIMYECKUX COMPOTHBICHHUS MOTYT OKa3bIBaTh JPYr Ha
Jpyra BiausiHue?

Mooyns 2. I'udpoodvemublit npueoo

1. Kak Ha3bpIBaeTCsl TUIpOMAIIIUHA IS TPEoOpPa30BaHMS SHEPTHH MTOTOKA KUJIKOCTU B DHEPTHIO
JIBUKEHUSI BBIXOJHOTO 3B€HA?

2. Ha xakwue KJ1acchl MOApa3aeNsIOTCsl 00bEMHBIE TUAPOABUTATETH?

3. Kakue BBIIEHAIOT THUIPONPUBOJBI IO XapaKTepy MABWKEHUS BBIXOJHOTO 3BEHA
TUAPOJBUTATEINS?

4. Kakue BpIIETSAIOT TUAPOIPUBOIBI [0 BO3MOXKHOCTH PETYJIUPOBAHUA?

5. Kakue BBIAETSAIOT THAPOIIPUBO/IBI IO CXEME ITUPKYJIISAIUN paboyeit kuakoctu?

6. Kakue BBIICISIIOT THAPOTIPUBOIBI TIO UCTOYHHUKY MOJa4M pabode )KUIKOCTH?

7. Kakue BBIAEISIOT THAPOIPUBO/IBI IO TUITY IPUBOASILETO IBUTaTENs?

8. [lepeuncnure mpeuMyIIecTBa 00HEMHOTO THAPOTIPUBO/IA.

9. Ilepeuncnure HENOCTATKU OOBEMHOTO THIPOIIPUBO/IA.



10. Ot kakoil BeIMYMUHBI 3aBUCUT 3HAYECHUE HANIOpa TUAPOABUTATEIS?

11. KakuMu BeTMUYMHAMHU MOYKHO MTPEHEOpEUb, TP pacyeTe Haropa THAPOABUTATENs?

12. Enqununa u3MepeHus pacxo/ia KUIKOCTH MOTPeOIsIeMbIl THIPOIBUTATEIIEM.

13. Kak paccuurtsiBaercsa nojubid KII/ rugponsuraresns?

14. Yemy pasno ruzapasnuueckoe KIIJI ruapormmngpa?

15. Yemy paBHO o0bemHoe KII/I runpourmnpa?

16. Yemy paBno noxxoe KII/ nns ruapormnunapa’?

17. Kak Ha3piBaeTcsi 0OOBbEMHBIH THAPOJBUTATENh C BO3BPATHO-MOCTYNATEIbHBIM JBUKECHHEM
BBIXOHOI'O 3BeHa?

18. Kakue BbICIAIOT THAPOMIMHIIPHI 110 KOHCTPYKIIMU pabodero opraHa?

19. Kakue BbIIENAIOT THAPOIMIMHAPHI 10 HAIIPABICHHUIO IEHCTBUS paboyeid KUIKOCTH?

20. Kak o0o3HayaeTcsi Ha cxeMax IOPIIHEBOW THUAPOIMUIUHIP JBYCTOPOHHETO JCHCTBHUS C
JBYXCTOPOHHHUM LITOKOM?

21. Kakoii MaTeMaTH4eCKON 3aBUCHMOCTBIO CBSI3aHbI 3HAYCHHSI PACXOJI0B KUIKOCTH JI0 U MOCIIE
TUAPOLUUIUHAPA C IBYXCTOPOHHUM IITOKOM?

22. OT KaKoil BeIMYMUHBI 3aBUCUT 3HaYEHUE Hanopa Hacoca?

23. Kakumu BeTMUYMHAMU MOKHO MpeHeOpeyb, IPH pacueTe Harmopa Hacoca?

24. EnuHuna u3MepeHust moJie3HOM MOITHOCTH Hacoca?

25. Kak paccuutsiBaercs nosnbiii KITJ[ Hacoca?

26. Buabl NopIiHEBBIX HACOCOB?

27. laBneHue, co3/1aBaeMo€ IUTYH)XEPHBIM HACOCOM.

28. I'me ncnonb3yeTcs IIyHKEPHbIA Hacoc?

29. JlaBnenue, co3naBaeMoe quapparMeHHBIM HACOCOM.

30. HenocraTku mopiHEeBbIX HACOCOB.

31. CocoObl ycTpaHEeHUs HEPABHOMEPHOCTH TI0Ja4H KHUIKOCTH B TIOPIIHEBBIX Hacocax?

32. Yemy paseH runpasiaunueckuii KIIJ[ poropnoro nacoca?

33. Kakoil KOHCTPYKIIMH HET B YCTPONUCTBE POTOPHBIX HACOCOB?

34. Kakne Hacochkl OTHOCATCS K POTOPHBIM Hacocam?

35. Kak Ha3bIBaeTCs POTOPHBIM HACOC C BHITECHUTEIISIMU B BU/IE TIOPIITHEN WU TUTYH)XEPOB?

36. Kak Ha3bIBaeTcs Hacoc, y KOTOPOIrO BO3BPAaTHO-IOCTYNATEIbHOE JBUKEHUE IOPIIHEN
MIPOUCXOAUT B paIaIbHOM HAPABICHUH?

37. Kak Ha3bIBaeTcsi OOBEMHBIN THUIPABIWYECKUI JBHUraTeNlb C BpallaTelIbHBIM JABHKEHHUEM
BBIXOIHOT'O 3BeHa?

38. Kak onpenensiercs pabounii 00beM pauaibHO-MIOPIIHEBOro Hacoca?

39. Kak onpenensiercst pabounii 00beM paiuaibHO-TIOPUTHEBOTO THAPOMOTOpa?

40. Yemy paBHo ruapasiandeckoe KII/] rugpomoropos?

41. Kak Ha3bpIBalOT YCTPOMCTBAa, KOTOpble MOTyT padoTaTh KaKk B PEXHMME Hacoca, Tak U B
pexXUMe TUIpOMOoTOpa?

42. Kak 0603Ha4aeTcst Ha cXeMax TUTYHXEPHBIA TUAPOLMIUHID ?

43. YcrpoiicTBa, KOTOpPbIE BBHIMOJTHSIIOTCS C HAKIOHHBIM AMCKOM (mIaii0oi) W ¢ HAKIOHHBIM
0JIOKOM OTHOCHTEJIBHO OCH BpaIieHusi Hacoca?

44. Kak omnpenensiercs 00beM padoueil KaMepbl aKCHaIbHO-TIOPITHEBOTO HACOCA ¢ HAKJIOHHBIM
6110K0M?

45. Kak onpenensiercss 00beM padoueil kaMepbl akCHaIbHO-TTOPITHEBOTO HACOCA C HAKJIOHHBIM
TUCKOM?

46. 3a cyer yero oOecrneurnBaeTcsl peryaIupoBaHre aKCUAIBHO-TIOPIITHEBOTO Hacoca?

47. JlaBnenue, co31aBa€Mo€e aKCHallbHO-TIOPIIHEBBIM HACOCOM?

48. Kak onpenensiercs HepaBHOMEPHOCTh MOJJa4l Hacoca?

49. [IpenMyIIecTBO aKCHATBHO-TIOPIITHEBBIX HACOCOB M THIPOMOTOPOB C HAKJIIOHHBIM OJIOKOM?
50. Kak Ha3bIBAIOTCS POTOPHO-MIOCTYHATENBHBIN HACOC ¢ pab0YMMU OpraHAMH B BHJIE TUIOCKUX
1acTuH?

51. Kakue mutactuHYaThie HACOCHI OBIBAIOT?



52. Kak onpenensiercss 00beM pabodei KaMepbl IJIaCTUHYATOro Hacoca?

53. Kak perynupyroTcst iIacTUHYAThIE HACOCHI OJHOKPATHOTO ACHCTBHSA?

54. Kak perynupyrorcs IU1acTUHYAThIE HACOCHI ABYKPATHOT'O 1€UCTBUSA?

55. Kak perynupyroTcs i1acCTUHYaThie HACOChl MHOTOKPATHOTO JEHCTBUS?

56. IIpeumyiecTBa MmIacTUHYATHIX HACOCOB?

57. MakcumalibHOE JaBJ€HHUE, CO3/1aBAEMOE IIACTUHYATHIM HACOCOM?

58. 3nauenue nmosHoro KIIJ[ mmacTuHYATBIX HACOCOB?

59. Kak paccuuThIBaeTCsi pacxo/ INIACTUHYATOIO Hacoca?

60. Kak Ha3piBaeTcs 3yOuaThlii Hacoc ¢ paboyMMH OpraHaMd B BHUJAE IIECTEPEH,
o0ecreunBarOIUX TEePMETUYECKOE 3aMblKaHHE pabodux Kamep M Iepeaady Bpallarollero
MOMEHTA C BEAYIIETO Bajla Ha BEOMBIH.

61. Kakue BUIbI IECTEPEHHBIX HACOCOB OBIBAIOT?

62. Kakoe MakcuMaabHOE IaBJICHUE CO3/1a€T HIECTEPEHHBIN Hacoc?

63. Kakoe MUHMMaIbHOE 3HAYEHHE JIaBJICHUSI CO3/1a€T LIECTEPEHHBIA HacoC?

64. 3uauenue nonHoro KII/] mecrepennsix HacocoB?

65. Kak paccuntath 00beM paboueii KaMephl IeCTepeHHOTo Hacoca?

66. Kak Ha3bIBalOTCS HAcCOChl, [0 NPUHLUINY JEHCTBUS, OTHOCSILMECS K BOIOIOJAIOIIUM
BUHTaM?

67. Busibl BUHTOBBIX HaCOCOB?

68. IIpenmyIiecTBa BAHTOBBIX HACOCOB?

69. [lns yero npeaHa3HadeHbl THIpOAIapaThl?

70. Buabl rugpoannapaToB MO XapaKkTepy BHIMOTHEHUS CBOMX (DYHKIIUH.

71. Kak Ha3blBaeTCsi ce€dyeHHME IIOTOKa, IUIOLIAJb KOTOpPOro OIpeAenseT pacxoi paboueit
JKUJKOCTH, IPOXOIAILIEH Yepe3 rupoaniapar?

72. 'mapoanmnapaT, B KOTOPOM U3MEHEHHE MTOTOKA MPOUCXOIUT 3@ CUET YACTUYHOI'O OTKPBITUS
WJIM TEPEKPHITUS IPOXOAHOTO CEUEHUs?

73. I'mapoannapat, B KOTOPOM U3MEHEHHUE MOTOKA MPOUCXOIUT 33 CUET MOJHOTO OTKPBITUS WU
MEPEKPBITHS MIPOXOTHOTO CEUECHHUS?

74. Jleranp unu rpynna JeTaned, NpU MEepeMElIeHUU KOTOPBIX YaCTUYHO WM IOJHOCTBIO
MEePEKPBIBAETCS MPOXOJAHOE CEUEHHUE TUIpoanmnapara’?

75. Ha kakue BUABI IO KOHCTPYKIUU JETSATCS 3alI0PHO-PETYIUPYIOIINE JIEMEHTHI?
76.0cHOBHBIE TapaMETPhI THPOATIIAPATOB.

77. Ha xakue KIacchl MOAPA3ACISIOTCS BCE THApOAnapaThl?

78. Kak Ha3bIBaeTcs yCTPOMCTBO, MPEJHA3HAYEHHOE [Jisi CHW)KEHHUS [aBJIEHUS B IIOTOKE
paboueit KUIKOCTU?

79.Kakue ruapopocceny ObIBAIOT B 3aBUCHMOCTH OT IMepenaja JaBieHUus U pacxojaa paboueit
KUJKOCTU?

80. HemocraTku IMHEWHBIX THAPOIpOCCENnei?

81. [TapameTp, KOTOPBI MPAKTUYECKU HE BIUSET HA PaOOTy KBaIPaTHUHOTO THAPOIpOCCesi?
82. Kak Ha3pIBaeTcs MPOCTENIINM KBaJAPATUUHBIN THAPOIPOCCEND?

83. Kak HaspIBaeTcs TUAPOAPOCCENh COCTOSMIMI W3 Habopa mmaild, oTBEpcTUsS B KOTOPBIX
CMEILEHBI IPYT OTHOCUTEIBHO Apyra?

84. Kakue 31eMeHTbl UCHIOIb3YIOTCS B PErYIHPYEMBIX THAPOAPOCCENIX?

85. Kak HazbpIBaeTcs ruapoanmnapar, H3MEHSIONUI HampaBIeHHs MOTOKa paboyeil JKUIKOCTH B
JBYX WJIH 00Jiee TUAPOIMHUAX MPU HAIMYUH BHEIIHETO YIPaBIISIIOIIETO BO3IEHCTBUA?

86. Kaxoii ruapopacnpeienuTenb Ha3pIBa€TCsl HAIPABIISIOMNN ?

87. Kakue runpopacnpenenutend ObIBalOT B 3aBUCUMOCTH OT KOHCTPYKIMH 3allOpPHO-
PETYJINPYIOILETrO MJIEMEHTA?

88. Kakwue rumpopacnpenaenurenu ObIBalOT B 3aBUCUMOCTH OT YHCJIA BHEIITHUX THAPOJTMHHAN?

89. Kakue ruapopacmpenenuTeny OBIBAIOT B 3aBHUCHUMOCTH OT YHUCJIA XapaKTEPHBIX MO3UIUI
3.p.3.7

90. Kakue runpopacnpeaenuTeny ObIBalOT B 3aBUCIMOCTH OT BHJIA YIIPABJICHUS?



91. Kakue rugpopacupeeTuTen ObIBalOT B 3aBUCIMOCTH OT YHCa 3.p.3.7

92. Kakoii rugpopacnpenenuTeab n300pakeH Ha cxeme?

93. Uto ob6o3Havaet apods 4\3?

94. Yrto o3Havaet 1poOb 2\2?

95. Yro o3nauaet qpodp 3\27?

96. I'mnpopacnpenenurens o0eceUUBAIONINI U3MEHEHUE HAIPaBJICHUS JBIKEHUS M pacxoja
JKUJAKOCTU B HECKOJBKMX THAPOJIMHUAX OJHOBPEMEHHO B COOTBETCTBUU C BHEIIHUM
YIPaBJICHUEM

97. llpeumyiiecTBa IpOCCEIUPYIOMIETO THAPOPACTIPEICTUTEIS.

98. HepoctaTtku ApOCCENUPYIOLIEro TUAPOPACIPEAETUTENS.

99. O003HaYeHNE HA CXEMAX JIPOCCENUPYIOIIEr0 IMAPOPACIPEAETUTENS.

100. /Imamerp YCIOBHOrO MpPOXOJa, MPHU KOTOPOM HIPUMEHSIOTCS TUAPOPACHPEICITUTENHN C
AJIEKTPOHHBIM YIIPABIECHUEM.

101. Kak Ha3pIBaeTcs ruyapoarnmapaT, B KOTOPOM IPOXOJHOE ceueHHe (TOJO0KEHUE 3armopHO-
PEryJIMPYIOILETro 2JIEMEHTA) U3MEHSETCS OT BO3/EUCTBUS MTOTOKA pabouei xKUAKoCcTU?

102. Kakue rugpokianansl pa3iuyaroT 110 XapakTepy BO3ACUCTBUS MTOTOKA pabodeid KUuaAKocTu?
103. Kak uzmeHseTcst NpoX0AHOE CEUYEHUE B TUAPOKIIANaHe JaBlIeHUs [IPSAMOro JeiCTBUSA?

104. Yro npeactapisatoT coO0il rupoKIanaHbl JaBlIeHUs HEMPSIMOro AeicTBUA?

105. I'te ucnonp3yroTcs NpeJoXpaHUTEIbHbIE THAPOKIIAIaHbI?

106. I'ne ycraHaBIuBarOT NPEAOXPAHUTENbHBIE THIPOKIIANaHbl 1aBJICHUS HETIPSAMOIO JEHCTBUS?
107. Kak Ha3blBaeTCsi HANOpHBIA TUAPOKJIANAH, NpPEeJHA3HAYEHHBIA JUIsl TOAJIEp)KaHus
3aJJaHHOTO JaBJICHMsI Ha BXOJI€ B KJIAllaH 3a CYET HEMPEPHIBHOTO CIMBA YACTH MOTOKa paboueit
KUJKOCTU?

108. Kakue perynupyroomme 3JeMeHThI UCII0JIb3YIOTCS B IEPEJIMBHBIX KJlallaHax?

109. U3 kakux 37€MEHTOB COCTOMUT MEPETMBHON KJIallaH HENpsSIMOro AecTBUs?

110. Kak Ha3piBaeTCs THUApPOKIANaH AaBJICHMS, MPEIHA3HAYCHHBIM Ui MOJAJIEp)KAHUS B
OTBOJMMOM IIOTOKE 3a/1aHHOT'0 YPOBHS JaBJICHUS?

111. {1t yero B 00beMHBIX THpOCHCTEMAaX PUMEHSIOTCS KJlalaHbl Iepenasia 1aBieHns?

112. Kak Ha3pIBaeTCs THAPOKJIANAH, MPeIHA3HAYCHHBIN IS POMYCKaHUs KUIKOCTH TOJBKO B
OJIHOM HaIlpaBJICHUU?

113. Kak Ha3bIBaeTcsi yCTPOWCTBO, MPEIHA3HAYCHHOE JJISi MPOITYCKAaHUs MOTOKA YKUIKOCTH B
OJITHOM HaNpaBJI€HUU MPU OTCYTCTBUH YIPABISAIOLIETO BO3JACHCTBUSA U B 00OMX HaNpaBICHUSAX
IIPU €ro HAJIUYUU.

114. YcrpoiicTBo, NpelHa3HAuYE€HHOE ISl aKKyMYJIUpPOBaHMS SHEPrUu pabodei KMIKOCTH,
HaxXOJ1Ielcs Mo/ AaBJI€HUEM, JIJIS TIOCJIEIYIOIIETr0 BO3BpaTa 3TOM S3HEPTHH B THAPOCUCTEMY?
115. Kakue ruipoakkyMyJsiTOpBI 110 CIIOCO0Y HAKOIIJICHUsI SHEPTUHU pa3InyaroT?

116. 3a cueT yero NPOMCXOAUT BO3BPAT SHEPTUU B IPYKUHHBIX THAPOAKKYMYIATOpax?

117. 3a cuet yero NpoOUCXOAUT BO3BPAT SJHEPTHU B THEBMATUUECKUX aKKyMYJIATOPAxX?

118. Jlnst 4ero mpuMEHSIOT IPOCCENbHBIE PETYIATOPHI pacxoa’?

119. Ilpenna3HaueHre CUCTEMbl CHHXPOHU3AIUH.

120. CrtocoObI CHHXPOHU3AINH JIBHKCHHS ?

121. Ha yemM OCHOBaHO JIpOCCENbHBIN CIIOCO0 CUHXPOHU3ALUU?

122. Ha yem ocHOBaH 00beMHBIN CITOCOO CHHXPOHU3AIUHN?

123. 3a cueT yero 0OBEMHBIN CIIOCOO CHHXPOHU3AIMH YKOHOMHYHEH poccenbHoro crnocoda?
124. Kaxoii ruiponpuBo/i Ha3bIBAa€TCs CAEASIIUM?

125. B kauecTBe 4ero NpUMEHSIIOT CAEASAIINNA THIPOIIPUBOIL?

126. Kak onpeaensercst Ko3pHUIHEHT YCUICHUS?

127. Yemy paBeH K03 (HUIIMEHT YCHUIIEHUS CIEIAIETro THApOonpoBoaa?

128. Uemy paBeH KOI(DPUIMEHT YCHUIIEHUS CIEASIIETO THUIPONPHUBOJA C IICKTPUYCCKUM
ylpaBiIeHUEM?

129. Kak Ha3pIBatoTCsl TpyOOIPOBOABI, HEOOXOAUMBIE JIIsl O0BEACHEHUS OTJEIIbHBIX 3JIEMEHTOB
00BEMHOT0 THIPONIPUBO/IA B €IMHYIO THIIPOCHCTEMY?



130. Tunel ruAPOIUHUI.

131. Kakue mapameTpbsl HEOOXOIMMBI ITPH pacdyeTe TpydorpoBoaa?

132. Cpennsisi CKOPOCTh JBUKCHHSI pab0Yeil )KUAKOCTHA BO BCACHIBAIOIIEH THPOTHHAN?

133. Cpenssisi CKOPOCTh JBHKECHUSI paboUeii )KUJIKOCTH B CITMBHOMN TUIPOJIUHHIH?

134. Cpenusisi CKOPOCTb JBM)KEHUS pabovell )KUKOCTH B HATOPHOW TUAPOITUHUN?

135. Cpennsisi CKOPOCTh IBMKEHUS paboueil )KUAKOCTH B YIIPABIISIONICH THIPOIUHNN?

136. Kakue TpyOONIpOBOIbI BRIACISIOT 110 KOHCTPYKIIHH?

137. C moMoIIIbI0 Y€ro MPOUCXOIUT COCTUHEHHE KECTKUX TPYyOOTIpOBOI0B?

138. Kakue TpyObI OTHOCATCS K KECTKUM?

139. Jlns kakux TpyO MpUMEHSETCS MMaiKka B MallTHHOCTPOSHUN?

140. 11t kakux TpyO MPUMEHSIETCS COEeIMHEHHE C Pa3BaIbIIOBKOI?

141. JIns kakux TpyO MPUMEHSETCSI COSIMHEHNE 110 BHYTPEHHEMY KOHYCY?

142. 11t kKakux TpyO MPUMEHSETCSl COSAUHEHHE C BPE3aIOIMMCS KOJIbLIOM?

143. JIns kakuxX TpyO NMPUMEHSETCS COSMHEHNE C TTIOMOIIBIO (IaHIeB?

144. Kakue TpyOOmpoBOAbl NPUMEHSAIOT JJIs COEAMHEHHUS DJIEMEHTOB TUAPONPUBOJA,
PacCIOI0KEHHBIX HA MOABMKHBIX YaCTAX MAIlluH?

145. VYcrpoiicTBa, mnpeaHa3HAUYCHHbIE MJisi OOECIEUEHUS TEePMETHYHOCTH COCIUHEHUN
TUIPABIMYECKUX YCTPOMCTB C LENbIO MPEAOTBPATUTD WM YMEHBIIUTh YTEUKH KHUAKOCTH Yepes3
3a30pbl, a TaK ’K€ 3aLUTHI OT MOMalaHus TBEP/IbIX YACTHUL, BIard U BO31yXa.

146. IIpennasHaueHre pe3MHOBOTO YIJIOTHEHHUS?

147. IlpenHa3HaueHne yIIOTHUTEIIbHBIX MaHXKeET?

148. IIpenHa3HaueHNe MIEBPOHHBIX PE3UHOTKAHEBBIX YIUIOTHEHUM.

149. TlpennasHavueHre pe3MHOBON YIUIOTHUTEILHON MaHXeThI?

Mooyns 3. I'uopoounamuyeckuii npugoo

1. YUto nmpumeHsieTcsa B Ka4eCTBE TUIPABINYECKOTO JBUTATENS B THIPOIUHAMUYECKUX
nepemavax?

2. Kak pacnoyioxeHbl B THIPOJMHAMUYECKHX Mepeaadax JOMaCTHbIE HACOCHI U JIONACTHAS
TypOuHa?

. Ha kakue ycTpoiicTBa noapasaenstoTcs rTiApoAMHaMUYeCcKue nepeaaun’?

. st gero nmpeaHa3HaueH peakTop B rugporpanchopmaTtope?

. Uto coboii mpencTaBiIsieT peakTop B TuApoTpanchopmarope?

. UTo Takoe KOMIUIEKCHBIN THAPOTpaHchopmMaTop?

. Urto takoe runpaBnuyeckas mydra?

.1 = Wy/w¢.Yto 3a BenuuyuHAa i?

.1 = Wy/w;YTo 32 BeTMUnHA @77

10. i = wy/w;Yto 3a BenmuuuHa m;?

11. Kak Ha3bIBaeTcst Oe3pa3MepHbIi KHHEMAaTHYECKUH MTapaMeTp, ONpeAesieMblii OTHOLIEHHEM
Pa3HOCTH YIIIOBBIX CKOPOCTEH HACOCHOTO U TYPOMHHOTO KOJIeca CKOPOCTH MEPBOTO U3 HHUX?
12. Kak omnpenenuTs CKOJIbKEHHE, 3Hasl 3HaY€HNEe BeTMYMHBI KHHEMATHIECKOTO TapameTpa i ?
13. k=M»/M,, 4To 3a BeMWYNHA ONPEEISIeTCS M0 YKa3aHHOU (opmyre?

14. k=M>/M,, uato 3a BenuuruHa M,?

15. k=M,/M,;, uto 3a BenunuuHa M;?

16. Enuania n3MepeHus BeTuauHbl k?

17. Enununa usmMepeHus BeIHUUHBI 17

18. Kak onpenenuts KI1/] runporpanchopmaropa 3uas k u 1?

19. Kak onpenenuts KII/I runpomyd1el 3Has 17

20. B xakom unTepBaie pacrnonoxeno 3nauenue KI1J[ ruaporpancdopmaropa?

21. B xakoM uHTepBane pacnonoxkeHno 3HaueHue KI1/ ruagpomydter?

O 0O Lk~ W

Mooynw 4. Ikcnayamayusa 2uoponpusooos



1. Pe3ynpTar u3MepeHus pu UCIIBITAHUN HACOCOB W TUAPOIBUTATENCH.

2. [Tpubop n3mepeHus AaBIeHUS PU UCTIBITAHUU HACOCOB U THAPOMOTOPOB.

3. CnocoObI U3MEpPEHUS pacxoaa MPU UCIIBITAHUU HACOCOB U THAPOMOTOPOB.

4. CiocoObl M3MEPEHHUSI BSI3KOCTH NP MCIIBITAHUH HACOCOB U THIIPOMOTOPOB.

5.Cioco0bl M3MEpEeHUs ITYMOBBIX XapaKTEPUCTHK MPU UCIIBITAHUU HACOCOB M THIPOMOTOPOB.
6. YCTpOMCTBO JIJIs1 UCIIBITAHUS THIPOMAIIIUH — HACOCOB, THAPOIMINHAPOB U THAPOMOTOPOB.
7. O6s13aTeNIbHBIC YCTPOMCTBA B CTEHIAX JIJISl UCTIBITAHUS THIPOMAIIIMH — HACOCOB,
TUAPOUUIUHAPOB U THAPOMOTOPOB.

8. Kakoii mapameTp onpenensieTcsi Ha OCHOBAHUH HCIIBITAHUS HA CTEHIE?



BOIIPOCHI K 3AUETY (4 CEMECTP)

1. OcHOBHBIE (HU3UYECKHE CBOHCTBA KHUAKOCTEH. CKUMAEMOCTh XHAKOCTH. BS3KOCTh H
BHYTPEHHEE TPEHUE B JKUJKOCTH.

2. 'uppocTaTuyueckoe AaBjIEHUE U €r0 CBOMCTBA.

3. OcHOBHOE ypaBHEHHUE TMAPOCTATUKH U €0 TEOMETPUUYECKUIN U S3HEPTETUUECKUIT CMBICIL.

4. AOcomoTHOE, U30BITOYHOE U BaKyyMMeTpHueckoe paBicHHe. [Ibe3omeTpuueckuid,
TUAPOCTAaTUYECKUNA HAIIOP.

5. Moaenbs wuneanbHOW (HEBA3KOW) JKHAKOCTH. AOCOJIOTHBIM W OTHOCUTEIBHBIA IOKOH
(paBHOBECHE) KUJIKHUX CPEI.

6. Cua 1aBieHUs )KUJKOCTH Ha IUIOCKUE OBEPXHOCTH.

7. Cuna naBiaeHUs )KUIKOCTH Ha KPUBOJIMHEHHBIE IOBEPXHOCTH.

8. IlonsTe 00 yCTaHOBUBILIEMCS U HEYCTAHOBMBIIEMCS JIBW)KEHUU KUAKOCTU. JIMHUS Toka U
aJIeMeHTapHas crpyiika. [loToku

JKUJKOCTHU, PACXOJ U CPEIHSsA CKOPOCTh MOTOKA.

9. YpaBHEHHE HEPA3PHIBHOCTH HEC)KUMAEMOM JKUKOCTH.

10. YpaBuenue bepuymnu 1u1s nuaeaqibHON KUAKOCTH.

11. YpaBHenue bepHymnnu ans BA3KOH KUIKOCTH.

12. 'eoMeTpuUeCcKUii U SHEPrETUYECKUI CMBIC YpaBHEHUs bepHysuM 1715 peaibHON HKUIKOCTH.
13. [lonsiTHe O pPaBHOMEPHOM M HEPABHOMEPHOM JIBIKCHHSAX HAIOPHOM H OE3HAIIOPHOM
JBUKEHUSIX KUIKOCTH.

14. I'uapaBinyeckue CONpOTUBIIEHUS. ['MapaBiuueckue 3aeMeHThl MOTOKa. ['mapaBiuueckuit
YKJIOH.

15. OcHOBHOE ypaBHEHHE PAaBHOMEPHOTO JABUKCHUS KUIKOCTH.

16. Pexxumsbl nBmxeHus xuakocti. Kpurnueckoe uucio PeiiHonbaca.

17. [lonoOue ruApoOMexaHNnIECKUX MPOLIECCOB.

18. Pacxon m cpenHsis CKOpOCTh JIaMMHApHOIO MoToka. Pacmpenenenue ckopocteil. [lotepu
Hamopa Ha TpeHHE MPH JJaMUHAPHOM

pEXUME.

19. Pacnpenenenue ckopocTed M MOTEpU HAMOpa MO JUIMHE NpU TYpOYJIEHTHOM pEXHUME B
TUIPABIMYECKHU TIIAJKUX TpyOax.

20. [ToTepu Hamopa Ha TpEeHUE MPU TYPOYTESHTHOM PEKHUME C YIETOM IIEPOXOBATOCTH.

21. Beruucnenue kos¢¢unmenra Japcu.

22. MecTHble TUAPABINYECKHE COMPOTUBIICHHUS.

23. Vpasuenue le3u. Koapdurnuent Illesn.

24. VicreueHue KUIKOCTH U3 OTBEPCTUN U HACAJIOK IPU MOCTOSSHHOM HaIlope.

25. creueHue )KUAKOCTH U3 OTBEPCTUN ITPU IEPEMEHHOM HAIOPE.

26. JIBukeHue )KUIKOCTH B HAIIOPHBIX TPYOOIIPOBOaX MpPH MOCIEI0BATEIbHOM COEIMHEHUU.
27. JIBM>KeHUE KUAKOCTH B HAIIOPHBIX TPYOOIIPOBOAAX MPH MapalieIbHOM COETUHEHUU.

28. Pacuet cudona.

29. Pacuer KoJbIIEBOIO TPYyOONIPOBOAA.

30. HeycranoBuBLIEECS JBUKEHNE KUIKOCTH, THAPABINYECKUH yap.

31. PaboTa ruipaBIn4ecKkoro TapaHa.

32. Knaccugukanus HacocoB.

33. YcTpoicTBO, TPUHITUI IEUCTBUS IIEHTPOOSKHOTO HACOCA.

34. Ilogaua, HanmoOp U MOIHOCTH HAcoca.

35. bananc sHEpruu B 10NaCTHOM Hacoce.

36. PacyeT BBICOTHI BCAaChIBAHUS.

37. XapakTepucTHKa IEHTPOOEKHOTO Hacoca.

38. OcHOBBI 110100151 JIOMACTHBIX HACOCOB.

39. Ilepecuer pabounx XapaKTEPUCTUK JIOMACTHBIX HACOCOB HA JIPYTO€ YHCIIO 00OPOTOB.

40. ITapannensHas paboTa HACOCOB.



41.
42.
43.
44.
45.
46.
47.
. lllecTepeHHbIE HACOCHI.
49.
50.
51.
52.
53.

48

[TocnenoBarenbHas paboTa HACOCOB.

Hacocbl 00beMHOr0 AeiicTBUs, KilacCUpUKaLUs, IPUHLUI AEUCTBUS U UX XapaKTEPUCTUKH.
Onpenenenus u o0IIME CBOICTBA.

OcCHOBHBIE HEpreTudYeckre xapakrepuctuku OI'M.

HepasHomMmepHocTh pacxona xunkoctu. Koaddumment HepaBHOMEPHOCTH.

PoTopHbie ruipoManinHbl.

[TnacTuHYaThle THAPOMAIINHEI (IINOEPHBIE).

[TopiiHeBbie THAPOMAIITUHEI.
[Torepu B 00bEMHBIX THAPOMAIIINHAX.
XapakTepucTUKH 00bEMHBIX THIPOMAIITHH.
OObeMHBII THAPONPUBO U €0 OCHOBHBIE XapaKTEPUCTHKHU.
XapakTepuCTUKU TUIPONPUBOJA JIPOCCEIIBHOIO PETYJIUPOBAHUS C IOCIEI0BATEIbHBIM

COCIMHECHUEM APOCCECIIA.

54.
55.
56.
57.
58.

59

KII mpouecca ynpaBieHHs THAPOIPUBOJIOM C JPOCCENBHBIM PETYIUPOBAHUEM.
['unpornpuBol 00BEMHO-APOCCENBEHOTO PErYIHPOBAHUS.

['uponpuBo APOCCETBLHOTO PETYIUPOBAHMS C TAPAJUIEIBHBIM COEIMHEHUEM IPOCCETIS.
['uponpuBol MAIIMHHOTO (UM OOBEMHOT'0) PETYIUPOBAHHSL.

PerynmupoBanue n3menenuem pabodero oorema Hacoca.

. PerynupoBanue namMenenueM pabodyero o0bemMa ruIpoMoTopa.
60.
61.

PerynupoBanue n3menennem pabounx o0beMOB HaCOCa U THAPOMOTOPA.
XapakTepUCTUKH THAPONPUBOIA 0OBEMHOTO PETYIUPOBAHHUSL.

6.2 IlepeueHb y4eOHO-METOAUYECKOTO O0ecriedeHust A5l
CaMOCTOSITeIbHON PadoThI

1. PaGouas nporpamma JucHUIUIMHBI « HIPOIPUBOI»
URL: http://portal.izhgsha.ru

2. CucTtembl THIPaBIMYECKOTO MPHUBOJA CEJIbCKOXO3SIIICTBEHHBIX TPAKTOPOB U aBTOMOOWMIIEH:
3JIeKTpOHHOE yueOHoe nocobue/ coct. B.M. ®enopos, C.E. Cenudanos —Mxesck: PI'BOY BO
MoxeBckas 'CXA,2020.-90 c.
URL: http://portal.izhgsha.ru



7 YYHEBHO-METOJNYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE
JAUCHUINIJIUHBI MOAYJIS) «'uaponpuBoa»

7.1 OcHoBHas JIUTEpPaTypa

KonnuecTBo
Ucnonb3yer
Ne JK3EMIUISIPOB
T'ox u mecto cA npu CemMmecT
1/ |HaumenoBanue ABTOD(BI) B Ha
U3JIaHUS W3YYCHHUH p
i oubmor| kaden
paszaenos
eKe pe
I'mpponpusoxa u
TUIpaBINYECKUE
cpeiacTBa A.B. Camapa : Pexxum nocryma:
1 |aBTOMAaTHKH [Ipokodres, |3narenbcTBO 2 4 |https://lib.rucont
[DnmeKkTpOHHBII B.S. Ceepounos| CI'AY, 2006 ru/efd/176426
pecypc] : yueb.
nocobue
I'uppaBnmyeckuii
MIPUBOJT U
quem | ma
[DIeKTpoHHbI Cgepbusios, B. |Camapa : U3a- Pexxum nocryna:
2| Cf H. Wmoxum, B. | Bo CTAY, 2 4 | https://lib.rucont
peeyp . M. Pemreros, /1. 2011 .ru/efd/230177
[DneKTpOHHBII
M. Cragauk
pecypc] :
AJIEKTPOH. yueo.
nocobue
IIpakTukym 1o
TUJpaBIUKE U JTmer : Pexnm JocTyma:
TUAPONIPUBOLY ynpos, A.H. TTY. 2013 1 4 |https://lib.rucont
[DneKTpoHHBIH ’ ru/efd/241574
pecypc
7.2 JlononHUTENbHAS TUTEpATypa
KonuuectBo
Ne HanmenoBanu I'ox u mecto Hcnomssyeres Cemec ORSCMILTAPOB
n/ ABTOp(BI) IIpU U3YyYEHUH B Ha
e U3JIaHUS T
1| pasnenoB oubnuote | kadenp
Ke e
B.B.
ConoBbEEB,
DJIEeMEHTBI I0.A.
SSBCZ;{OHFEO a 3a1gag)an, Pocros v//1. : Pexxum nocryna:
[3§EKTPOHHEH71 3a r.a 'HH N3n-Bo FODY, 1,2 4 | https://lib.rucont.ru
P Prapa, 2015 /efd/637408
pecypc] : yue0. n.0.
rmocooue [ITanoBamnos,
E.10.
Kocenko



https://lib.rucont.ru/efd/230177
https://lib.rucont.ru/efd/230177

B.B.
[IpoextupoBan | CosioOBbEB,

He u E.B.

Zggijéii%i?n 33%212;1}1’ Pocros v//1. : Pexxum gocryna:
N Fé.l ;'IH Uzn-so IODY, 1,2 4 |https://lib.rucont.ru
/APOTIPUBOA | - JaPraps, 2015 /efd/637264

[DnexTpoHHbIH H.A.
pecypc] : yueb. | benmormnasos,
rnmocooue E.1O.
Kocenxko,
I'mapaBanyeck
1€ TIPUBOJIBI
Y T 3BepeB, M. : U3n-Bo
2. DIeMeHTHI Pexxum nocryna:
B.B. MI'TVY um. .
THJIPOIIPUBO/IA 1,2 4 |https:/lib.rucont.ru
MOOMIJIbHBIX Jlomaxun, | H.3. baymana, /efd/287183
JLA. 2007
YCTaHOBOK
.| Kamepimies
[DneKTpOHHbIN
pecypc] : yue0.
rnocooue

7.3 IlepeueHb UHTEPHET-PECYPCOB

IIpu uzyuenuu yuebno2o mamepuaia UCNOIb3VIONC UHIMEPHENM-Pecypcbl
credyiowezo cocmasa:
l. Od¢unnansusie cailt Mxesckoit 'CXA www.izhgsha.ru
[Topran Mxxesckoit 'CXA portal.izhgsha.ru
OBC PYKOHT https://lib.rucont.ru
OBC “AgriLib” http://ebs.rgazu.ru

ObC «Jlaap» www.e.lanbook.com

AN O i

OBC «tOpaiiT» https://urait.ru

7.4 MeTtonuueckue ykazaHusl 0 OCBOCHUIO JUCITUTITMHBI

[lepen w3yueHuWeM AWCIUIUIMHBI CTYJIEHTY HEOOXOIMMO O3HAKOMHUTHCA C padoueit
POTPaMMOM TUCIIUIUTHHBL, pa3MEIIEHHOW Ha MOpTalie ¥ MPOCMOTPETh OCHOBHYIO JIUTEPATYDY,
NPUBEJICHHYIO B paboyeil mporpamme B paziene «Y4eOHO-MeTOJuuecKoe U HH(OpMAIMOHHOE
o0ecrieyeHne TUCHMIUIMHB. KHUTH, pa3MelIeHHbIe B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAax
JIOCTYMHBI W3 JIOOOW TOYKM, TAe HuMeeTcs Bbixoj B «MHTepHeT», BKIIOUYas JOMAalTHHE
KOMIIBIOTEPHl U YCTPOMCTBA, MO3BOJISIIONIME paboTaTh B ceTH «MHTepHeT». Ecnm BbIsIBUIM
nmpoOJeMbl JIOCTyNa K YKa3aHHOW JHTeparype, oOpaTUTech K TMpernojaBaTeNnto (J1nbo Ha
3aHATHUAX, TUOO Yepe3 MopTasl akaJeMun).

21.]'[5{ 3(1)(1)@KTI/IBHOFO OCBOCHHA OUCHUINNIMHBI PEKOMCHAYETCA IIOCCHIATh BCC BHUABI
3aHSITHA B COOTBETCTBUH C pacimuCaHuEM W BBIIIOJHATH BCC AJOMAIIHUEC 3aJaHHSA B
YCTaHOBJICHHBIE IIPEIOJABaTEIeM CPOKHM. B ciyyae mpomycka 3aHATHM 110 YBaXKUTEIbHBIM



https://urait.ru/

IpUYMHAM, HEOOXOAUMO MOAONTH K MPENOaBaTeNI0 U MOIy4YUTh HHANBUAYAIBHOE 3a/1aHUE 110
IIPOITYLIICHHOU TEME.

[lony4yeHHble 3HaHMA W YMEHHUS B TIPOLIECCE OCBOCHUS AUCHUIUIMHBI CTYACHTY
pEKOMEHAyeTCs MPHUMEHATh IS PEUICHHs CBOMX 3ajad, He O00s3aTeIbHO CBSA3aHHBIX C
POTPaMMOil TUCIIUITIIHHBI.

Brnanenne kommereHUMsIMU JAMCLUUILUIMHBI B IOJHOW Mepe OyAeT NOATBEp)KIaTbes
BammM ymeHueM cTaBUTh KOHKPETHBIE 3a/lauM 10 HAaCTPOMKE TEXHUKH, a TaKXKe BBIABIATH
CYLIECTBYIOILKE TPOOIIEMBI.

[TosmyyeHHble pU U3YyYEHUU TUCLMILIMHBI 3HAHUS, YMEHUS U HABBIKM PEKOMEHAYeTCs
UCITIOJIb30BAaTh TPU BBIMOJIHEHUH KYPCOBBIX IPOEKTOB M BBIMTYCKHBIX KBaJTU(UKAIIMOHHBIX
paboT, a TakKe Ha Y4eOHBIX M IPOU3BOICTBEHHBIX IPAKTUKAX.

7.5 HepequL I/IHCI)OpMaI_[I/IOHHLIX TGXHOHOFHﬁ, HCIIOJIB3YEMBIX ITPHU OCYIICCTBIICHUH
06p330BaTeHBHOI‘O Imponecca 1o JMCHUIUIMHE, BKIII0O4Yasd IICPCUCHb IIPOrpaMMHOIO obecreyeHus
n I/IH(bOpMaI_[I/IOHHBIX CIIPaBOYHBIX CUCTEM

[Touck nupopmanuu B riaodansHON cetn MHTEpHET

Pabora B 2JIeKTpOHHO-OMOTHMOTEYHBIX CUCTEMAX

Pabora B DHMOC By3a (pabota C mOpPTaJioOM H OHJIAWH-KYpCAMH B CHCTEME
moodle.izhgsha.ru)

MynpTUMEIUINHBIE JTEKLIMU

PaGota B KOMIIBIOTEpHOM KJ1acce

KommnbsrorepHoe TectupoBanue

Ilpu  usyuenuu yuyebHO20 Mamepuana UCHONb3YEMCA KOMNIEKM JIUYEH3UOHHO20
NPOCPAMMHO20 0OecneyeHus cledyouie2o cocmasa:
1. Onepanmonnas cucrema: Microsoft Windows 10 Professional. Ilonnucka Ha 3 rona. JloroBop
Ne 9-BJI/19 ot 07.02.2019. [Tocnennss nocrynHas Bepcus nporpammsl. Astra Linux Common
Edition. JloroBop Nel73-I'K/19 ot 12.11.2019
2. bazosslit maket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office
Standard 2016. beccpounasumunensus. Joroop Ne79-I'K/16 ot 11.05.2016. Microsoft Office
Standard 2013. beccpounas nunensus. Jlorosop Ne0313100010014000038-0010456-01 ot
11.08.2014. Microsoft Office Standard 2013. beccpounas nunensus. JJoroBop Ne26 ot
19.12.2013. Microsoft Office Professional Plus 2010. beccpounas nunen3us. JJorosop Nel06-
I'Kor21.11.2011. P7-Oduc. Jorosop Nel73-I'K/19 ot 12.11.2019
3. MudopManinoHHO-CIIpaBOYHasl cucTeMa (CripaBouHO-TpaBoBas cucrema) «KoHcynbranT
wnocy». Cornamenne Ne MKI12016/JICB 003 ot 11.01.2016 11t ucnoib30BaHus B y4eOHBIX
nensix 6eccpounoe. OGHOBIsIETCS PErYIsSipHO. JIMIIEH3Hs Ha BCE KOMIIBIOTEPHI, UCIIOJIb3YEMbIE B
yueOHOM IporLecce
Obyuarowumcs obecnevuer 0ocmyn (YOanieHHulll O0CMYN) K C1e0YIOUUM COBPEMEHHbIM

npOd)@CCUOHCZJZbelM bazam OaHHbIX U MquOpMCZI/ﬂ/IOHHblM CNpaeoO4YHbIM CUCMEMAM.



NudopmanmonHo-cripaBoyHas cucteMa (crpaBodHo-TipaBoBas cuctema) «KoncynpranT [Tmrocy.

«1C:ITpennpusitue 8 uepez MutepuHer ans yueOHbIX 3aBeneHuin» (https://edu. I cfresh.com/) co

cnenyromumu npuioxxkenuamu: 1C: bByxranrepus 8, 1C: Ynpasnenue toprosiueii 8, 1C:ERP
VYmpasnenue npeanpusatueM 2, 1C: Yopasnenne namen pupmoi, 1C: 3aprata u yrpaBieHue

nepconasioM. O0aYHbIN CepBHC.

8§ MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHUITJIMHBI
MOoAayJIsA) «'maponpusoa»

Y4yeOHass aynquTopusi Jisi TPOBEIACHHS 3aHITHI JICKIIMOHHOTO M CEMHHApPCKOTO THIIA,
IPYNIIOBBIX W WHIWBUAYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJII M IMPOMEKYTOUYHOM
aTTeCcTanuu.

AymuTopHs, YKOMIUICKTOBAHHAs CHCIMAIM3UPOBAHHON MeOeNbl0 W  TEXHUYCCKUMHU
CpeIcTBaMU OOy4YEHUS, CIYXKAIIUMH JUIS TPEICTaBICHHUS y4eOHOW WH(GOpMANUU OOJBIION
ayJUTOPUU: TIPEHOCHON KOMITBIOTED, TIPOCKTOP, JIOCKA, IKPaH.

qu6Haﬂ ayauTopuda  IJid OpPOBCACHUSA 3aHSATUN JICKIMOHHOI'O M CCMHHAPCKOr'o THIIa,
IPYNIOBBIX W WHIWBUAYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIA M IMPOMEKYTOUYHOM
aTrecTanuu (J1aboJaTOPHBIX 3AHITHI).

AymuTopHs, YKOMIUICKTOBaHHAs CHCIMAIM3UPOBAHHOW MeOENbl0 W TEXHUYCCKUMHU
CpeIcTBaMU OOy4YeHUS, CIYXAIIUMH IS TPEICTABICHUS y4eOHOW WHGPOpPMAIUUA OOJBIION
ayJUTOPUU: TIEPEHOCHOW HOYTOYK, JlabopaTopHOoe 000pyaoBaHue: MaKeThl THAPOYCTAHOBOK H
TUAPOCUCTEM MEXAHU3MOB U MAalllvH.

[ToMenienue aas CaMOCTOSTENBHOM pPa0oThl. [loMelieHue OCHAIEHO KOMITBEOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO MOJKIIOUEHUS K cetn «MHTepHeT» M obecmeueHreM JOoCTyra B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alluy.

[Tomemienus A XpaHeHUs! U MPOPHIAKTUYECKOT0 00CITy)KUBaHUSI y4€OHOTO
000pyI0BaHUSI.


https://edu.1cfresh.com/

®OH/I
OLIEHOYHBIX CPEJCTB

no qucuniuiuge «'maponpuBoa»
OCHOBHOU TIpodecCHOHabHON 00pa30BaTEIbHON MPOrPAMMBI BBICIIIETO
oOpa3zoBaHus
10 HAMPABJICHUIO IMOJTOTOBKH 0aKaIaBpPOB « ATPOMHIKEHEPHs



1.HACHOPT ®OHJIA OHEHOYHbBIX CPEACTB

O1ieHOYHEBIE
Ouenounsie | OleHOYHBIE
HasBare Kon c cpeacTBa JIs
. | cpemcTBa sl | CpeACTBa IS
KOHTPOJIMPYEMOU DOBEDKI DOBEDKI MIPOBEPKH
paszzeina KOMIIETCHIIUHU POBED N POBED N BJIaJICHUM
. 3HaHUU YMEHUH
(nnu e€ yactu) " " (HaBBIKOB)
(1-# srarm) (2-# rarm) .
(3-# sram)
suonoems | O,
u OIIK-2, Bompocsr 1-16 | Bompocsr 17-37 Bompocsr 37-62
o TK-1
ceolicmea
M. 2.
Tuopoos OK-7
POOOLE OIIK-2, Bompocsr 1-45 | Bompoce1 46-79 | Bompocsr 80-149
MHbLI K- 1
npueoo
M .
I uodo y(J)l(;,uH; OR-7,
P . OIIK-2, Bonpocsr 1-8 Bonpocsr 9-12 Bonpocsr 13-21
Muueckuil K-
npueoo
Mooyabv 4.
Ikcnayama OK-7,
uus OIIK-2, Bompocsr 1-3 Bompocsr 4-6 Bompocsr 7,8
2UOponpueo [TK-1
0086

2 METOANYECKHUE MATEPHAJIBI,
ONPEJEJIAIOIIUE NPOLEJYPbI OLIEHUBAHUS KOMIIETEHIIUM

2.1 Onucanue nokasareJiei, KAJ U KPUTEPHEB OLICHUBAHUSA KOMIIETeHIUI

[TokazatenssMu ypoBHsSI OCBOGHHOCTH KOMITIETEHIIMI Ha BCEX ATamax ux
dbopMUpOBaHUS SIBIISIOTCS:
1-ii 3Tan (YpoBeHb 3HAHM):
— YMeHue oTBe€YaTh Ha OCHOBHBIE BOIIPOCHI M TECThl HA YPOBHE MOHUMAHUS CYTH
— YIOBJIETBOPUTEIIBHO (3).
- YMeHure rpaMOTHO pacCy X IaTh M0 TEME 3aJaBa€MbIX BOIIPOCOB — XOPOIIIO (4)

- YMmenne GopMyIupoBaTh MPOOJIEMBI 10 CYTH 3a/1aBAEMbIX BOITPOCOB — OTIUYHO

(5)

2-i1 3Tan (ypoBeHb YMEHUI):
- YMeHue peniaTh MpoCThIe 33/1a4U C He3HAYUTEIBHBIMH OITMOKAMH -
YAOBJIETBOPUTENBHO (3).
- YMeHue penaTh 3a/1a4u CPEeIHEH CII0KHOCTH — XOpOoIIIo (4).




- YMeHue pemaTh 3a/1a4i MOBBIIICHHOW CIIOKHOCTH, CAMOMY CTaBUTh 3aJ1a4 —
OTJIUYHO (5).

3-ii 3Tan (ypoBeHb BJIaJIeHUSI HABBIKAMM):

- YMeHue (popMyIupoBaTh U PeliaTh 3a/1a41 U3 Pa3HBIX Pa3/IeNoB C
HE3HAUUTEIbHBIMH OITUOKAMU - YJIOBIETBOPUTENHHO (3).

- YMeH#e HaX0AUTh MPOOJIEMbI, peliaTh 3aJJa4 MOBBIIIEHHOW CIOXKHOCTH —
xopomio (4).

- YMeHue caMoMy CTaBUTh 3ajauM, HAXOJUTh HEJIOCTATKU U OIIUOKHU B PEHICHUSIX
— OTaUYHO (5).

2.2 MeToauka OueHUBAHUSA YPOBHA C(POPMHPOBAHHOCTH KOMIIETEHIMI B
LEJIOM 110 IUCHUILIUHE

YpoBeHb c(hOpMUPOBAHHOCTH KOMIIETEHLUH B LIEJIOM MO AUCLUILIINHE
OLICHMBAETCS

Ha OCHOBE pEe3yJIbTaTOB TEKYILET0 KOHTPOJISI 3HAHUI B IIPOLIECCE OCBOCHUS
JTUCHMIUIMHBI — KaK CpeTHUM 0aul pe3ybTaTOB TEKYIINX OLICHOUYHbIX
MEpPOIIPUATHN B TEUEHUE CEMECTPA;

Ha OCHOBE pPE3yJIbTaTOB POMEKYTOYHOM aTTECTALMU — KaK CPEHSAS OLIEHKA 110
OTBETaM Ha BOIIPOCHI 3K3aMEHAIIMOHHBIX OMJIETOB U PEIICHUIO 33]1a4;

0 pe3yJbTaTaM y4acTHus B HAyYHOU paboTe, OJIMMITHAIaX U KOHKYpCaXx.
OneHka BbICTaBIIAETCA 1O 4-X OAJIBHOM IIKajie — HEYIOBIETBOPUTEIBHO (2),
YAOBJIETBOPUTENBHO (3), Xopoiio (4), oTiudHo (5).



3 TUITOBBIE KOHTPOJIBHBIE 3AJIAYM, TECTBI U BOITPOCHI

IIpumepsbl OLIEHOYHBIX CPEICTB*:

[TprMepbI OIICHOYHBIX CPENCTB*:

a) st BxoaHoro koHTpoutst (BK):
1.Kak ocymectBisercs nupdepeHupoBaHue CIOKHBIX QYHKIUI?
2.Urto Takoe yacTHas MPOU3BO/IHAS, TIOJIHAS MPOU3BOIHAS (HYHKIIUU?
3.Yro Takoe BTOpasi cCMeIIaHHas MPOU3BOAHAS QYHKIIUN?
4. Kak onpenensitoTcs yielIbHbIe XapaKTEPUCTUKHU ?
5.Yto Takoe sHEprus?
6.11ytu nmepegaun >HEPrUm.
7.Y4to Takoe naeanbHblil raz?
8.UTo Takoe MoJeKyJspHas macca?
9.Kakue mapaMeTpsl XapaKTepU3yIOT COCTOSIHUE CUCTEMBI?
10.Yto Takoe nasienue?
11.Kax ompenernsiercst abCONIOTHOE JaBICHUE CUCTEMBI?
12. Kakue TMHUM Ha3bIBAIOTCS U30TEPMaMH, H300apamMu, H30XopaMu?
13.YTo Takoe BHYTPEHHSS SJHEPT S CUCTEMBI?
14. Kak onpeznensieTcsi BHyTPEHHSISI SHEPTUSL B MOJIEKYJISIPHO-KMHETUYECKON Teopuun?
15.Kak onpenenuts paboTy, COBEPIICHHYIO CHCTEMOM?
16.Kak cBs3aHbl MeX 1y COOOM TemIepaTypa, 1aBleHue U 00beM?
17.YTto Takoe yHUBepcallbHas ra30Basi IOCTOSIHHAS?
18.3akon ABoraapo.
19.Yto Takoe TemioTa miaBiIeHus, TEIUIOTa Tapooopa3oBaHus?
20.Kak ompeneiauTb KOJTUYECTBO TEIJIOThI, HEOOXO0IMMOE ISl HarpeBa Tesna Maccoil m?
21.Kakue peakuuu Ha3bIBatOTCs 3K30TepMUYECKHe?
22.Kakue peakuyu Ha3bIBalOTCA SHAOTEPMHUUECKUMU?

b) ans Texymieit aTTecranuu
Mooyns 1. Kuoxkocmu u ux ceoiicmea

1. Kakue »uaKocTu Ha3bIBalOT peaabHbIMU?

2. [170THOCTH OAHOPOHOIO BEUIECTBA — ATO... 3aKOHUYUTE (POPMYIUPOBKY.

3.V nenbHbIHM Bec MM Bec €AMHUIBI 00beMa U3MEPSETCS B CIEAYIOLINX €ANHUIAX

4. Jlnst onpenenenust KodhPuimenTa CkKMMaeMOCTH HEOOXO0IMMO 3HATH CIEAYIOIIHE
napameTpsl

5. dnst onpeaenenust Ko3pUIMEHTa 00bEMHOT0 TETNIOBOTO PACIIUPEHUS HEOOXO0IUMO 3HATh
6. Uepes Kakyro BETMUYMHY CBSA3aHbI KOA(PHHUIMEHTH KWHEMATUYECKON U JTMHAMHUYECKOM
BSI3KOCTH?

7. C yBelnMYEHHEM TEMIIEPaTyphl KaK U3MEHSETCS BA3KOCTh?

8. Jlo6aBpTe mponyiieHHyIo (ppa3y B GOpMyITHPOBKY:

KaBuTanus - 370 HapymeHHe ..., 00yCIOBICHHOE MOSBICHUEM B )KUKOCTH KaBUTALIMOHHBIX
My3BIPEKOB WM TIOJIOCTEH, 3aIIOJTHEHHBIX ITAPOM HITH Ta30M BCJICIICTBHE MAICHUS TaBICHUS.
9. Kakue MapKu MHIYCTPUAIBHBIX Macel UCIOIb3YIOTCS B THAPOCUCTEMAX ?

10.Yemy paBHa IUIOTHOCTB BOABI ITpu Temneparype 4 rpaayca Llenscus?

12. [IpuGop 171t U3MepeHus: U30BITOYHOTO JIaBJICHUS, IPEICTABIISIONINI CO00H YCTaHOBICHHYIO
BEPTUKAIBHYIO TIPO3PAYHYIO TPYOKY.

13. U30bITOUHOE AABIEHHE - 3TO JAaBJICHHE ONpeaeIsieMoe... 3aKOHUYUTE (HOPMYITHUPOBKY.

14. Kakum npubopom u3mepsieTcs abCoI0THOE JaBieHue?

15. Yemy paBHsieTcst aTMOCc(epHOE AaBiIeHHE!



16. I'mapocraTtukoii Ha3pIBaeTCs pa3zell TMAPaBINKH, B KOTOPOM pacCMaTpUBAIOTCS
3aKOHBI... 3aKOHYUTE (POPMYITHPOBKY.

17. Cmbica 3akoHa Ilackans.

18. Ha Teno, norpy>XxeHHOE B KUKOCTh, IEHCTBYET BBITAJIKUBAIOIIAs CUJIa, HAITPaBJICHHAS
BBEPX M paBHas ... 3aKOHYUTE POPMYIHUPOBKY.

19. Cuuna, geiicTByroIIasi CO CTOPOHBI JKUJKOCTH Ha JIFOOYIO IUIOCKYIO CTEHKY, BCET/1a paBHa
IIPOU3BENICHUIO JaBJICHUS B LIEHTPE TSKECTH IIJIOLIAJAN STOW CTEHKU U ... 3aKOHUYUTE
(hOpPMYITUPOBKY.

20. Ecnu abcomotHoe naBnenue pasHo 102 kIla, uemy Oyzmer paBHO U30BITOYHOE TaBlICHUE?
21. Ecnu abcomrotHoe napienue 101 klla, kakum Oyaet u30BITOYHOE JaBiaeHUE?

22. Kakum mpuGopoM Helb3s N3MEPUTh MAaHOMETPHUECKOE AaBIICHHE?

23.YT1o XapakTepHO ISl YCTAHOBUBIIIETOCS TCUCHUs?

24. YTo Takoe HAIIOPHOE TEYEHUE KUIKOCTU?

25. XuBoe ceueHue — 310...

26. CMOYEHHBII IEPUMETP — 3TO...

27. Yto Takoe TuipaBIuuecKuil paanyc?

28. Uepes KaKyro BEITMUUHY CBSI3aHBI MACCOBBIA M 00beMHBIN pacxoabl. (Q,=0,*  )?
29. Yepes KaKyro BEIMYUHY CBA3aHBI BECOBOW U MacCOBBIN pacXobl. (Qgee =0p™  )?
30. Yepes KaKkyro BEIMYMHY CBSI3aHBI BECOBOM M 00beMHBIN pacXomdbl. (Qsec =0,*  )?
31. Kak Ha3biBaeTcs ypaBHenue - V| *S; =V, *S, =const?

32. O0OBbeMHBIN pacxo/l KUAKOCTU U3MEPSIETCH. ..

33. Pacxon ®uAKOCTHU omnpeaensiercs no GopMmyIe...

34. JlaMmuHapHBII pexXUM JBUKEHUS )KUJIKOCTH, ITO KOTJA...

35. TypOyneHTHBIN MOTOK TEYEHUS KUAKOCTH, 3TO KOTJA...

36. Kputnueckoe 3HaueHue uucna PeliHonbica, 115 IEPEXOJHOrO COCTOSHUS IOTOKOB
JaMHHapHOE — TYpOyleHTHOoe?

37. Kak onpenenuts 3HaueHue uncia PeliHonbaca, 1uist motoka?

38. 3naueHne uHTEpBana yncia PeliHonbca, 171 IEpPEX0JHOTO COCTOSHUS IOTOKA KUIKOCTH
(TeueHue He JaMUHAPHOE, HE SPKO BBIPAKEHHOE TYypOyJIeHTHOE)?

39. Kakoe teuenue Oynert, ecnu Re=1870?

40. Kakoe Teuenne Oynaet, ecau Re=8000?

41. Kakoe Teuenue Oyzer, eciiu Re=2500?

42. Kakue nmapaMeTpsl BIUSIOT Ha ABMKCHUE TIOTOKA KUJIKOCTH B TPEThEN XapaKTepHOU
001aCcTH NIpH TypOYJIEHTHOM T€UEHUN?

43. Kak Ha3zpiBaeTcs KodhdumpmeHT A?

44. Kax HasbiBaercs opmyia - htp=A *(L/D)*(V* /2g)?

45. OT KaKuX BEJIMYUH 3aBUCHUT A, IPU JIJAMUHAPHOM TEUEHHUH KUJKOCTH?

46. OT KaKMX BEJIMYUH 3aBUCUT A, IPU TYpOYJIEHTHOM TEUEHUH KHUJIKOCTHU (popmyia
AnpTHIyNS).

47. Kak Ha3bIBaeTCs KOXPPHUIHUEHT 07

48. Kak onpenenuTs NOJHON HANop JUIsl peajabHOM KUIKOCTH?

49. Kak Ha3bIBaeTcs BenuunHa Z, B ypaBHeHUU beprymm?

50. YUro 3a BennurHa Y B ypaBHeHUH beprymiu?

51. YpaBHenue bepHynnu ains peaabHOU KUAKOCTH UMEET BUL.

52. Kak Ha3bIBaIOT MOCIEIHUE cllaraeMble ypaBHeHUs bepHyiu vV’ 2gn V,? /2g?
53.Bunsl noreps B TpyOompoBoaax?

54.C ueM cBsA3aHbl MECTHBIE ITOTEPU?

55.CueM cBsI3aHbI IOTEPU MO ATUHE?

56.Knaccudukanust Tpy0oonpoBo10B?

57.3HaueHre MECTHBIX MOTEPh B 3aBUCUMOCTH OT BU1a TPyOOIpoBOAa.

58.3nauenue uncna Kopuonuca, B 3aBUCUMOCTH OT peXUMa TEYEHUSI )KUIKOCTH.



59.0T KakuX BEJIMYMH 3aBUCHUT 3HaueHHE KOA()(UIMEHTa MECTHBIX MOTeph NMPH BHE3AITHOM
Cy>)KE€HUH?

60. OT KaKuX BEIMYMH 3aBUCUT 3HaYCHHE KO3(PPHIIMEHTa MECTHBIX MOTEPH IPU BHE3AITHOM
oBOpoTE?

61. Criocob cHM)KEHUS MOTEPh IPU BHE3AMHBIX IIOBOPOTAX U CY)KEHUAX?

62. Ilpn kakux yCIOBUSAX JBa T'MJPABIMYECKUX CONPOTHBIIEHUS MOTYT OKa3blBaThb IPYr Ha
Apyra BiusHUe?

Mooyns 2. I'uopoo6vemmblii npueoo

1. Kak Ha3pIBaeTCs ruipoMallHa JiIs IpeoOpa3oBaHUs SHEPTUU IIOTOKA KHUJIKOCTH B
SHEPIUIO ABM>KEHUS BBIXOJHOIO 3BEHA?

2. Ha kakue Kiacchl oipa3AessitoTcst 00beMHbIE THIPOIBUTATENN ?

3. Kakue BbIAEISAIOT TUAPOIIPUBO/IBI 110 XapaKTePy JABHKEHUS BBIXOJHOIO 3BEHA
TUApOABUraTeIIs?

4. Kakue BbIIEISIIOT THAPOIPUBO/IBI IO BOSMOXHOCTH PErYIUPOBaHUs?

5. Kakue BBIACTAIOT TUAPOIIPUBOIBI 10 CXEME LUPKYISIIUN pabode KUIKOCTH?

6. Kakue BbIIEISAIOT THAPONIPUBO/IBI IO UCTOYHUKY 10/1a4l paboyell )KUIKOCTH?

7. Kakue BbIIEIAIOT TUAPONIPUBO/BI 10 TUILY IPUBOAIIETO JBATATENA?

8. Ilepeuncinute npeumyiiecTBa 00bEMHOIO THIPOIIPUBOJIA.

9. Ilepeunciure HEAOCTATKH OOBEMHOTO THAPOIIPUBO/A.

10. Ot kaxoif BeTMYMHBI 3aBUCUT 3HAUECHHUE HAIIopa ruApOABUTaTENs?

11. Kakumu BelTMYMHAMU MOXKHO NpeHeOpeyb, IPU pacyeTe Haropa ruApoABUraTesis?
12. Eaunnna u3MepeHus pacxoa KHUJIKOCTH NOTPeOIIeMbIN THPOIBUTATEIIEM.

13. Kak paccuutsiBaercsa nojubiid KIT/ rugponsuraresns?

14. Yemy pasno runpasnuueckoe KIIJI ruapormmnpa?

15. Uemy paBHo o6wemuoe KIIJ[ runpounnunapa?

16. Uemy pasno nonnoe KIIJ[ mig ruapounnunapa?

17. Kak Ha3bIBaeTcss 00bEMHBIN THPOIBUTATEIb C BO3BPATHO-MOCTYNATENbHBIM
JIBUKEHHEM BBIXOJJHOTO 3BEHA?

18. Kakue BbIIENAIOT THAPOLMIMHAPHI 0 KOHCTPYKIUH pabouero oprana?

19. Kakue BbIIEISAIOT THAPOLMIMHIPHI IO HAIIPABJIEHUIO AEMCTBUS pabodel KUAKOCTH?
20. Kak o603HavaeTcst Ha cxeMax MOPIIHEBOW T'HAPOLMIMHIIP JBYCTOPOHHETO JEHCTBUSA C
JIBYXCTOPOHHHUM LITOKOM?

21. Kakoii MaTeMaTH4eCKOM 3aBUCUMOCTBIO CBSA3aHbl 3HAYEHMSI PACXO0B KHUAKOCTU 10 U
nocsie TUAPOLUMINHIPA C ABYXCTOPOHHUM IIITOKOM?

22. OT KaKoi BeIMYMHBI 3aBUCUT 3HAYEHHE Haropa Hacoca?

23. KakuMu BeTMUYMHAMU MOKHO MpeHeOpeyb, IPH pacueTe Harmopa Hacoca?

24. EnuHuna u3sMepeHus MoJIe3HOM MOIIHOCTH Hacoca?

25. Kak paccuutsiBaercs nonnbiii KITJ[ nacoca?

26. Bupl nopiHeBbIX HACOCOB?

27. JlaBnenue, cozmaBaeMoe IMITyHKXEPHBIM HACOCOM.

28. I'ne ucnonb3yercs IUIyHKEpHBIA Hacoc?

29. JlaBnienue, co3iaBaeMoe auadparMeHHbIM HaCOCOM.

30. HemocTaTtky mOpUIHEBBIX HACOCOB.

31. Crioco0b! ycTpaHeHHs HEpaBHOMEPHOCTH MOJauH JKUAKOCTH B IMOPLIHEBBIX Hacocax?
32. Yemy paseH runpasianueckuii KIIJ[ poroproro Hacoca?

33. Kakoil KOHCTpYKIIMH HET B YCTPONCTBE POTOPHBIX HACOCOB?

34. Kakue HacoChl OTHOCATCSI K POTOPHBIM Hacocam?

35. Kak Ha3bIBaeTCsl pOTOPHBIN HACOC C BHITECHUTENSIMU B BUJE MOPIIHEN WIN IUTYHXKEPOB?
36. Kak Ha3bIBaeTcsa HacOC, y KOTOPOro BO3BPAaTHO-NIOCTYNATEIBHOE JBUKEHNE ITOPIIHEN
IIPOUCXOIUT B paANaIbHOM HaIIPaBJICHUN?



37. Kak Ha3bIBaeTCsl 0OObEMHBIN THAPABINYCCKUI TBUTATEIh C BPAIIATEIbHBIM IBHKEHUEM
BEIXOJHOI'O 3BeHa?

38. Kak onpegensiercst pabounii 00beM paaralibHO-IIOPIITHEBOTO Hacoca?

39. Kak onpenensiercs pabounii 00beM paiuaibHO-TIOPUTHEBOTO THAPOMOTOpa?

40. Yemy paBHo ruapasiaundeckoe KII/] rugpomoropos?

41. Kak Ha3bIBaIOT yCTPOMCTBA, KOTOPBIE MOTYT paboOTaTh Kak B peKMME Hacoca, Tak U B
pexuMe TuipoMoTopa?

42. Kak 0603Ha4aeTcst Ha cxeMax IUTYH)KEPHBIA TUAPOIUIUHID ?

43. YcrpoiicTBa, KOTOPBIE BHIMOIHSAIOTCS C HAKJIOHHBIM IUCKOM (I1aif00#) U C HAKJIOHHBIM
0JIOKOM OTHOCHUTEILHO OCH BpallleHus Hacoca?

44. Kak onpenensiercss 00beM padoueii kKaMepbl akCHaTbHO-TTOPITHEBOTO HACOCA C HAKJIOHHBIM
6110K0M?

45. Kak onpenensiercsst 00beM paboueii kKaMephl akCHaTIbHO-TTOPITHEBOTO HACOCA C HAKJIOHHBIM
ACKOM?

46. 3a cyer 4ero o0ecIeunBaeTCs peryJIupoBaHre aKCUATBHO-TIOPIITHEBOTO Hacoca?

47. JlaBnenue, co3jaBaeMoe aKCHallbHO-TIOPIIHEBBIM HACOCOM?

48. Kak onpenensiercs HEpaBHOMEPHOCTh MMOJIa4l Hacoca?

49. IIpenmMy11ecTBO aKCUAIBHO-TIOPIIHEBBIX HACOCOB U THPOMOTOPOB C HAKJIOHHBIM OJI0KOM?
50. Kak Ha3bIBalOTCSI pOTOPHO-TIOCTYNATEIBHBIN HACOC ¢ PA0OYMMU OpraHaMHu B BUJIE TIJIOCKUX
IJIaCTUH?

51. Kakue miacTuHYaThie HACOCHI OBIBAIOT?

52. Kak onpenensiercss o0beM pabodeii kaMephl MIIaCTUHYATOTO Hacoca?

53. Kak perynupyroTcst jIacTUHYAThIe HACOCHI OJTHOKPATHOTO JIEUCTBUS?

54. Kak perynupyroTcs IIacTUHYAThIE HACOCHI ABYKPATHOTO A€UCTBUA?

55. Kak perynupyroTcst IacTUHYAThIe HACOChl MHOTOKPATHOTO IEUCTBUS?

56. IIpeumyiiecTBa MIACTUHYATHIX HACOCOB?

57. MakcumalbHOE JaBlIeHHE, CO3aBaeMOe IIJIaCTUHYATBEIM HACOCOM?

58. 3nauenue nosHoro KIIJ[ mmactuHYaTBIX HACOCOB?

59. Kak paccuuThIBaeTCsl pacxo/| INIACTUHYATOTO Hacoca?

60. Kax Ha3piBaeTcs 3yOuaThlii Hacoc ¢ pabOYMMU OpraHaMd B BHJE IIECTEPEH,
00ecTeunBaroIMX TePMETHUECKOE 3aMbIKaHHE pabouux KaMep M Tepenady Bpalaroliero
MOMEHTA C BEAYIIEro Bajla Ha BEIOMBIM.

61. Kakue BUIBI IECTEPEHHBIX HACOCOB OBIBAIOT?

62. Kakoe MakcMMaJbHOE IaBJICHHUE CO3/1a€T LIECTEPEHHBIN Hacoc?

63. Kakoe MUHUMaIHLHOE 3HAYCHHE JIAaBJICHUSI CO3/1a€T IECTEPEHHBIN HacoC?

64. 3nauenne nonxoro KIT/[ mecrepeHHbIX HACOCOB?

65. Kak paccuntath 00beM paboueii KaMephl IeCTepEeHHOTo Hacoca?

66. Kak Ha3bIBalOTCA HACOCHI, MO NPUHIUIY JAEUCTBUS, OTHOCAILIMECS K BOAONOAAIOLIUM
BUHTaM?

67. Busibl BUHTOBBIX HaCOCOB?

68. [IpenmyiiiecTBa BAHTOBBIX HACOCOB?

69. Jlng yero npeaHa3HayYeHbl THAPOAIAPATHI?

70. Buabl rugpoannapaToB MO XapaKTepy BHIMOIHEHUS CBOUMX (DYHKIUH.

71. Kak Ha3pIBaeTCsi CEYeHHE NOTOKA, IUIONMAJbh KOTOPOTO OMpeAenseT pacxoi paboueit
JKUJIKOCTH, TIPOXOIAIIEH Yepe3 TUIpoaniapat?

72. I'uppoanmnapatr, B KOTOPOM M3MEHEHUE MOTOKA MPOUCXOJUT 32 CUET YaCTUYHOTO OTKPBITUSA
WJTU TIEPEKPBITUS TPOXOIHOTO CEUEHUS?

73. 'mapoanmnapar, B KOTOPOM M3MEHEHHE MOTOKA MPOUCXOUT 32 CUET MOJIHOTO OTKPBITUS WU
MEPEKPBITHS TIPOXOTHOTO CEUCHHUSI?

74. etanp wid rpynna Aeraned, Npu NEepPeMEIIeHUH KOTOPbIX YaCTUYHO WJIM TMOJHOCTBIO
MEePEKPHIBAETCS TPOXOTHOE CEYSHHUE THIpoanmapara’?

75. Ha xakue BUbI 10 KOHCTPYKIIUU ACNIATCS 3alIOPHO-PETYIUPYIOLIUE HIEMEHTHI?



76.OCHOBHBIE NTapaMeTPhl TUAPOAIIIAPATOB.

77. Ha xakue KJ1acchl MOApa3aeatoTCs BCe TUApOoAnnapaThl?

78. Kak Ha3bIBaeTCsl yCTPOMCTBO, IpEIHA3HAUEHHOE JJIsl CHUKEHHUS JaBJIEHHUS B IIOTOKE
paboueit KUIKOCTU?

79.Kakue runpoapoccent OBIBAIOT B 3aBUCHMOCTH OT Iepenajia JaBjeHUs U pacxojaa padoden
JKUIKOCTHU?

80. HemocraTku JIMHEWHBIX TUIPOIpOCCENeit?

81. [TapameTp, KOTOPBIN MPAKTUYECKU HE BIUAET HA pabOTy KBAAPATUYHOI'O THAPOIPOCCEsi?
82. Kak Ha3bpIBaeTCsl MPOCTEUIINNA KBAAPATUUHBIN TUIPOIpOCcCceb?

83. Kak Ha3bIBaeTCsi THIPOIPOCCENb COCTOSIIMK W3 Habopa Iraid, OTBEpCTHUS B KOTOPBIX
CMEILIEHBI IPYr OTHOCUTEIBHO Jpyra?

84. Kakue 3J1eMEeHThI UCIIOJIB3YIOTCSI B PETYJIMPYEMBIX THIAPOIPOCCENAX ?

85. Kak HazpIBaeTcsi TUApOANIIApaT, M3MEHIIONIUI HANPaBICHHUS MOTOKA paboydeil )KUIKOCTH B
JBYX WK 00Jiee TUAPOIMHUAX PU HAIMYUH BHEIIHETO YIPaBIISIIOIIET0 BO31eHCTBUSA?

86. Kakoii rugpopacipeieInTeN b Ha3bIBAETCS HANIPaBIISIOMNNA?

87. Kakue rumpopacnpenenutend OBIBAIOT B 3aBUCUMOCTH OT KOHCTPYKIIMH 3alOpPHO-
PETYIUPYIOIIETo dJeMeHTa’?

88. Kakue rugpopacnpeaenuteny ObIBalOT B 3aBUCUMOCTH OT YHCIIa BHEIIHUX TUAPOIUHUN?

89. Kakme ruapopacrpenenutend OBIBAIOT B 3aBUCHMOCTH OT YHCJA XapaKTEPHBIX MO3UIMN
3.p.3.7

90. Kakue runpopacrnpeaenuTenu ObIBatOT B 3aBUCUMOCTH OT BHUJIa YIIPABJICHUS?

91. Kakue runpopacnpeaenuTeny ObIBalOT B 3aBUCUMOCTH OT YHCIa 3.p.3.7

92. Kakoiil rugpopacrpeneianTens n300paxeH Ha cxeme?

93. Uro o603HauaeT aApoos 4\3?

94. Uto o3Hagaet apods 2\2?

95. Urto o3Havaet poOp 3\2?

96. I'mapopacnpenenurens 00SCIICYNBAIONINN N3MEHEHHE HAIIPABICHUS JBIKEHHS M pacxoja
JKUJKOCTU B HECKOJBKUX THAPOJIMHHUSAX OJHOBPEMEHHO B COOTBETCTBUUM C BHEIIHUM
yIpaBiIeHUEM

97. IlpeumyiiecTBa IpOCCETUPYIOLIETO TUAPOPACTIPEACTUTENIS.

98. Henoctatku 1poccenupyromero ruipopacnpeeuTes.

99. O603HavYeHne Ha cXeMaxX APOCCEIUPYIOLIETO THIPOPACHPEIeTUTENs .

100. AnameTp yCIOBHOTO IPOX0/a, IPU KOTOPOM IMPUMEHSIOTCS THAPOPACIPEIECIUTEIH C
ANIEKTPOHHBIM YIIPABIICHUEM.

101. Kax Ha3pIBaeTcs ruyapoanmapaT, B KOTOPOM IPOXOJHOE ceueHHe (TOJO0KEHUE 3aropHO-
PETYIUPYIOIIETO AIEMEHTa) U3MEHSIETCS OT BO3ACHCTBUS MOTOKA paboydeid KUAKOCTH?

102. Kakue rugpokianansl pa3indaroT 110 XapakTepy BO3A€UCTBUS TOTOKa pabodel KuaAKocTr?
103. Kak u3MeHseTcst MpOXOJHOE CEUEHUE B TUAPOKIIANIAHE JABJIECHUS MIPSAMOTO AEHCTBUA?

104. Yto npencTaBisitoT cO00i TUAPOKIIANMAHbI JaBICHUS HEMPSAMOTO ACHCTBUS?

105. I'ne ucnosib3yroTcs TPeI0XPAHUTENbHBIE THIPOKIaaHbl?

106. I'ne ycTranaBIMBarOT NMpeIOXpaHUTEIbHbBIEC TUAPOKIANAHbI JABJICHHUS HEMPSMOTO ICHCTBHS?
107. Kak Ha3pIBaeTCs HAMOPHBIM THAPOKJIANAH, NpPEIHA3HAYCHHBIA Ul MOJAEp>KaHUs
3aJJaHHOTO JTaBJICHMs Ha BXOJIE B KJIalaH 3a CYET HEMPEPHIBHOTO CIMBA YaCTH MOTOKA paboueit
KUJIKOCTU?

108. Kakue perynupyroImiue 3JIeMEeHTHI UCTIOJb3YIOTCS B TIEPEIMBHBIX KJaraHax?

109. 13 kakux 3J1€MEHTOB COCTOUT MEPENUBHOM KianaH HENPsIMOTo AeUCTBUS?

110. Kak Ha3pBaeTCs THIpOKJIANaH JaBJICHUs, NPEIHA3HAYCHHBIA Ui MOJIEPKAHUS B
OTBOJIMMOM IOTOKE 3a/IaHHOT'O YPOBHSI JIaBJICHUS?

111. JInst vero B 00bEMHBIX THIPOCHCTEMAX MMPUMEHSIOTCS KJIallaHbl TIeperajia JaBIcHuUs ?

112. Kak Ha3pIBaeTCsl TMAPOKJIANAH, NpeIHa3HAYCHHbIN ISl MPOMYCKaHUs dKUIKOCTH TOJBKO B
OJIHOM HarpaBJieHun?



113. Kak Has3pIBaeTcs yCTPOMCTBO, MpEJHA3HAYEHHOE MJIS MPOIYCKAHUs MOTOKA YKUAKOCTHU B
OJIHOM HAampaBJI€HUU NPU OTCYTCTBUU YIPABISAIOLIETO BO3JACHCTBUSA U B 000UX HampaBiICHUIX
IIPYU €r0 HAJIUYUU.

114. VYcrpoiicTBO, mpenHa3HAYCHHOE I aKKyMYJIUPOBAHHS JHEPruud padoueld KHUIKOCTH,
HaxXOoJs1Ielcs 01 AaBJIEHUEM, JIJIS IIOCIIENYIOIIET0 BO3BPATa 3TOM S3HEPIUH B THAPOCUCTEMY?
115. Kakue ruipoakkyMyJISTOPBI 110 CIOCO0Y HAKOTUICHHS YHEPTUU PA3THIAI0T?

116. 3a cueT yero NPOMCXOAUT BO3BPAT S3HEPTUU B IPYKUHHBIX THAPOAKKYMYIATOpax?

117. 3a cyeT yero mpouCXOJAUT BO3BPAT SHEPTUM B THEBMATUUECKUX aKKyMYJISITOpax?

118. Jlnst yero npuMEeHSIIOT IPOCCENbHbIE PETYIATOPBI pacxoaa’?

119. [Ipenna3znaueHre CUCTEMbI CHHXPOHHU3AIUH.

120. CriocoObl CHHXPOHU3AIHMH ABHKESHUS?

121. Ha yemM oCHOBaHO IPOCCENIbHBIN CITOCOO CHHXPOHMU3AIUN?

122. Ha yem ocHOBaH 00BEMHBI CITIOCOO CHHXPOHU3AIINN?

123. 3a cyeT yero 0ObeMHBIN CIIOCOO0 CHHXPOHHU3AIIUHA SKOHOMUYHEH JPOCCENBHOTO criocoda?
124. Kaxoii ruiponpuBo/i Ha3bIBAETCs CAEASIIUM?

125. B kauecTBe 4ero NpuMEHSIOT CIESASAIIUN THAPONPUBOI?

126. Kak onpenensiercst kodhPpuueHT ycuaeHus ?

127. Yemy paBeH K03 GUIIUEHT YCHIICHUS CIEIAIIET0 THAPONpoBoa’?

128. Uemy paBeH KoOd((DHUIMEHT YCWICHHS CIEIIIICTO THAPOIPUBOAA C DICKTPUUSCKUM
yIpaBJieHHEM?

129. Kak Ha3bIBatoTCs TPyOOIPOBOABI, HEOOXOIUMBIE JJIsi 00BEIEHEHHS OTACTBHBIX 3JIEMEHTOB
00BEMHOT0 THAPOTPUBOIA B EAUHYIO THAPOCUCTEMY?

130. Tunsl ruAPOIUHUI.

131. Kakue mapameTpbl HEOOXOAUMBI MPU pacyeTe Tpyoorposoaa?

132. Cpennsisi CKOPOCTh IBUKEHUS paboueit ®KUIKOCTH BO BCACHIBAIOIIEH THIPOIUHUN?

133. Cpennsisi CKOPOCTh JBMKCHUSI paboueii dKUIKOCTH B CIIMBHON THIPOJIMHUNA?

134. Cpennsisi CkOpoCTb JBUKEHUS pab0OYeil )KUIKOCTH B HATOPHOM TUAPOIUHUU?

135. Cpennsisi CKOPOCTh JBUKEHHS pabodei )KUAKOCTU B YIPABISIONICH THAPOITUHUU?

136. Kakue TpyOOTIpoBOIbI BBIACISIOT MO KOHCTPYKITUN?

137. C noMo1IbI0 Yero NpoucXoAUT COEAMHEHHE KECTKUX TPYyOOIpoOBOIOB?

138. Kakue TpyObl OTHOCSTCS K KECTKUM?

139. J1ns kakux TpyO npuMeHsieTcs Maiika B MallMHOCTPOSHUN ?

140. g kakux TpyO NpUMEHSETCS] COEAMHEHNE C Pa3BaJIbLIOBKOM?

141. {1 xakux TpyO NpUMEHSETCS] COeIMHEHHE IO BHYTPEHHEMY KOHYCY?

142. [1ng kakux TpyO NMpUMEHSETCS] COEAMHEHNE C BPE3aOIIMMCS KOJIbIOM?

143. JIns kakux TpyO NpUMEHSETCS COeIMHEHHE C IOMOLIbIO (iaHIeB?

144. Kakue TpyOOmpoBOAbl NPUMEHSIOT JIs COEAMHEHHUS DJIEMEHTOB TUAPONPUBOJA,
PacoOJIOKEHHBIX Ha MOJABMKHBIX YacTSIX MAILUH?

145. VYcrpoiicTBa, mnpeaHa3HAuYC€HHbIE MJig OOECIEeUeHUs TEePMETHYHOCTH COCIUHEHUN
TUIPABIMYECKUX YCTPOMCTB C LENbI0 NPEAOTBPATUTD WM YMEHBIINUTD YTEUKH KHUAKOCTH UEPE3
3a30pbl, @ TaK K€ 3alIUTHl OT MOMAaIaHus TBEPBIX YaCTHUII, BIAard U BO3yXa.

146. IIpenHa3HaueHNE pE3UHOBOTO YIUIOTHEHUS?

147. [lpenHa3HayeHHUEe YIUIOTHUTEIIbHBIX MAHXKET?

148. IIpenHa3HaueHNE MLIEBPOHHBIX PE3UHOTKAHEBBIX YIUIOTHEHUI.

149. [IpenHa3HayeHne pe3NHOBOW YIIJIOTHUTEIbHOW MaHKETHI?

Mooyns 3. I'uopoounamuyeckuit npugoo

1. Yto npumeHsieTcsl B Ka4eCTBE I'MIPaBIMYECKOT0 ABUTaTENs B THAPOAUHAMUYECKUX
nepegavax?

2. Kak pacrnosiosxeHbl B THAPOAMHAMUYECKUX Mepeiadax JOMacTHbIe HACOChI U JIOMAacTHAs
TypOuHa?



3. Ha kakue ycTpoiicTBa noApa3AaesistoTcs THAPOAMHAMUYECKUE Tiepeaaun?

4. JIns yero mpenHa3HaYeH peakTop B TuApoTpanchopmarope?

5. Yto coboit mpeacTaBiiseT peakTop B ruApoTpanchopmarope?

6. Uto Takoe KOMILIEKCHBIN THAPOTpaHchopmarop?

7. Yto Takoe ruapasindeckas mydra?

8.1 = Wy w;.Yto 3a BemMunHa i?

9. = wWy/w;Yto 3a BeIMUNHA 77

10. i = wy/w;Yto 32 BenunHa ;7

11. Kak Ha3pIBaeTcst 6e3pa3MepHbIii KHHEMaTHYECKHH apaMeTp, OnpeaensieMblii OTHOLICHUEM
Pa3HOCTH YIIIOBBIX CKOPOCTEH HACOCHOTO U TYPOMHHOIO KOJIeca CKOPOCTH MEPBOTO U3 HUX?
12. Kak onpenenuTs CKOJIbKEHUE, 3Hasl 3HAUCHUE BEIMUYMHBI KHHEMATUYECKOTO mapameTpa i ?
13. k=M>/M}, 4To 3a BeIMYMHA OIpPEENsIeTCs M0 YKa3aHHOU dopmyne?

14. k=M,/M,, yTo 3a BeanuuHa M,?

15. k=M,/M;, uTo 3a BeauuuHa M;?

16. Equnanna u3mepenus BenuduHb! k?

17. EnuHuna u3MepeHus BeIMYUHBI 17

18. Kak onpenenuts KI1/] runporpanchopmaropa 3uas k u i?

19. Kak onpenenuts KI1/] runpomydtsl 3Has 1?7

20. B xakoM uHTepBaje pacnoioxkeno 3Hauenue KI1J[ ruaporpanchopmaropa?

21. B xakoM uHTepBaine pacnonoxeno 3Hauenue KI1/ ruagpomydrer?

Mooynw 4. Ixcnayamayua 2udponpueooos

1. Pe3ynbrar u3MepeHus pu UCIBbITAHUM HACOCOB U T'MIPOJBUTATEIEH.

2. IIpubop n3mepeHus AaBIeHUS IPU UCIIBITAHUU HACOCOB U I'MIPOMOTOPOB.

3. CnocoObl n3MepeHus pacxo/1a Ipu UCTIBITAHUN HACOCOB U THPOMOTOPOB.

4. CriocoObl H3MepeHHsI BA3KOCTH IPU UCIIBITAHUHA HACOCOB U THPOMOTOPOB.

5.Crioco6b1 U3MepeHHs IIYMOBBIX XapaKTEPUCTUK MIPU UCTIBITAHUU HACOCOB M I'MIPOMOTOPOB.
6. YCTpOICTBO U1 UCHIBITAHUS THIPOMAIINH — HACOCOB, TUAPOLIMIIMHIPOB U THIPOMOTOPOB.
7. O0s13aTenbHbIe YyCTPONCTBA B CTEHAaX JAJIS MCIIBITAaHUS TUAPOMAIINH — HACOCOB,
TUAPOLUUINHAPOB U THAPOMOTOPOB.

8. Kakoli mapameTp onpenensercs Ha OCHOBaHUM MCIIBITAHUSI Ha CTEHE?



BOIIPOCHI K 3AUETY (4 CEMECTP)

1. OcHoBHBIE (PU3UYECKHME CBOHCTBAa KHUAKOCTEH. CKUMAEMOCTh KHAKOCTH. BS3KOCTh H
BHYTPEHHEE TPEHUE B JKUJKOCTH.

2. 'mapocTaTuyecKkoe JaBjIE€HUE U €ro CBOMCTBA.

3. OcHOBHOE ypaBHEHHUE T'MAPOCTATUKU U €0 TEOMETPUUYECKUI U S3HEPTETUUECKUI CMBICII.

4. AOcomoTHOE, U30BITOYHOE W BaKyyMMETpHUYECKOe naBieHue. [Ibe3oMeTpuvecKuid,
TUAPOCTAaTUYECKUNA HAIIOP.

5. Mogenbs wuneanbHOW (HEBA3KOW) JKHAKOCTH. AOCOJIOTHBIM W OTHOCUTEIBHBIA TOKOH
(paBHOBECHE) KUJIKHUX CPEI.

6. Cuna naBiaeHus )KUIKOCTH Ha TUIOCKHE TOBEPXHOCTH.

7. Cuna naBiaeHUs )KUIKOCTH Ha KPUBOJIMHEHHBIE TOBEPXHOCTH.

8. [lonsTe 00 yCTaHOBUBILIEMCS U HEYCTAHOBMBIIEMCS JIBHXKEHUU KUAKOCTU. JIMHUS Toka U
aJIeMeHTapHas crpyiika. [loToku

KUAKOCTHU, PACXOJ M CPEIHSISI CKOPOCTh MOTOKA.

9. YpaBHEHHE HEPA3PHIBHOCTH HEC)KUMAEMOM JKUKOCTH.

10. YpaBuenue bepHymnu 1uist uaeanbHON KUAKOCTH.

11. YpaBHenue bepuymnnu ais BA3KOH KUIKOCTH.

12. T'eomeTpuyueckuii ¥ YHEPreTUUECKUN CMBICT YpaBHEHUs bepHyIn s peanbHON KUAKOCTH.
13. [lonsiTHe O pPaBHOMEPHOM M HEPABHOMEPHOM JIBIKCHHSAX HAIOPHOM H OE3HAIIOPHOM
JBUKCHUSIX KHUIKOCTH.

14. I'uapaBinyeckue cONpoTUBIIEHUS. ['MapaBinyeckue 3JeMeHThl MOoToKa. ['mapaBianueckui
YKJIOH.

15. OcHOBHOE ypaBHEHHE PAaBHOMEPHOTO JABUKCHUS KUIKOCTH.

16. Pexxumbl nBrkeHus sxuakocti. Kpurtuueckoe uncno Pelinonbca.

17. [lonoOue ruApoOMexaHNnIECKUX MPOLIECCOB.

18. Pacxon u cpenHss CKOpPOCTh JJaMHHApHOro noTtoka. Pacmpenenenue ckopocteil. I[lotepu
Haropa Ha TpeHHE NP JJaMUHApPHOM

pEXUME.

19. Pacnpenenenue ckopocTed M MOTEpU HAMOpa MO JUIMHE NpU TYpOYJIEHTHOM pEXHUME B
TUIPABIMYECKHU TIIAJKUX TpyOax.

20. [ToTepu Hammopa Ha TpeHUE MPU TYPOYIECHTHOM PEKHUME C YUETOM HIEPOXOBATOCTH.

21. Beruucnenue kos¢¢unmenra Japcu.

22. MecTHble TUAPABINYECKHE COMPOTUBIICHHUS.

23. Vpasuenue le3u. Koapdurnuent Illesn.

24. VicreueHue KUIKOCTH U3 OTBEPCTUN U HACAJIOK IPU MOCTOSSHHOM HaIlope.

25. creuenue )KUIKOCTH U3 OTBEPCTUI ITPU IEPEMEHHOM HAIope.

26. JIBukeHue )KUIKOCTH B HAIIOPHBIX TPYOOIIPOBOaX MpPH MOCIEI0BATEIbHOM COEIMHEHUU.
27. JIBM>KeHUE KUAKOCTH B HAIIOPHBIX TPYOOIIPOBOAAX MPH MapalieIbHOM COETUHEHUU.

28. Pacuet cudona.

29. Pacuer KoJbIIEBOIO TPYyOONIPOBOAA.

30. HeycranoBuBLIEECS ABUKEHUE )KUIAKOCTH, TUAPABINYECKUH yIap.

31. PaboTa ruipaBIn4ecKkoro TapaHa.

32. Knaccugukanus HacocoB.

33. YcTpoicTBO, TPUHITUI IEUCTBUS IIEHTPOOSKHOTO HACOCA.

34. Ilogaua, HanmoOp U MOIHOCTH HAcoca.

35. bananc sHEpruu B 10NaCTHOM Hacoce.

36. PacyeT BBICOTHI BCaChIBAaHUA.

37. XapakTepucTHKa IIEHTPOOEIKHOTO Hacoca.

38. OcHOBBI 110100151 JIOMACTHBIX HACOCOB.

39. Ilepecuer pabounx XapaKTEPUCTUK JIOMACTHBIX HACOCOB HA JIPYTO€ YHCIIO 00OPOTOB.

40. ITapannensHas paboTa HACOCOB.



41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

[TocnenoBarenbHas paboTa HACOCOB.
Hacocbl 00beMHOr0 AeiicTBUS, KilacCU(pUKaLUs, TPUHLUIT AUCTBUS U UX XapaKTEPUCTHKHU.
Onpenenenus u o0IIME CBOICTBA.
OcHOBHBIE HEpreTudeckure xapakrepuctuku OI'M.
HepasHomepHoCcTh pacxona xunkoctu. Koaddumment HepaBHOMEPHOCTH.
PoTopHbIe ruipoManinHbl.
[TnacTuHYaTHIE THAPOMAIINHEI (ITUOEPHEIE).
[lecTepeHHbIE HACOCHI.
[TopiiHeBbIe THAPOMAITHHBI.
[Torepu B 00BEMHBIX THAPOMAIIINHAX.
XapaKkTepUCTUKU OOBEMHBIX THAPOMAIIIVH.
OObeMHBII THAPONPUBO U €0 OCHOBHBIE XapaKTEPUCTHKHU.
XapakTepUCTUKH THJIPOIPUBOJA JIPOCCEIBHOIO PETYJIUPOBAaHUS C IOCIEIOBATEIbHBIM

COCIMHECHUEM APOCCECIIA.

54.
55.
56.
57.
58.

59

KII mpouecca ynpaBieHHs THAPOIPUBOJIOM C JPOCCEIBHBIM PETYIUPOBAHUEM.
['unpornpuBol 00BEMHO-APOCCENHEHOTO PErYIHPOBAHUS.

['upornpuBo APOCCETBHOTO PETYIUPOBAHMS C TAPAJUIEIBHBIM COEIMHEHUEM JIPOCCETIS.
['upornpuBol MAIIMHHOTO (UM 0OBEMHOT0) PEryIHpPOBaHUS.

PerynupoBanue n3menenuem pabodero oorema Hacoca.

. PerynupoBanue n3mMenenueM pabodero o0bemMa ruIpoMoTopa.
60.
61.

PerynupoBanue n3menennem pabounx 00beMOB HaCOCa U THAPOMOTOPA.
XapakTepUCTUKH THAPONIPUBOIA 0OBEMHOTO PETYIUPOBAHHUS.
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