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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AuCIUIIHHBI
OCBOCHHE CTYJACHTAMH OCHOB TCOPHH, YCTPOMCTBA, IPOCKTHUPOBAHHUS

TypOOHACOCHBIX arperaToB, UX XapaKTePUCTUK, METOJO0B pacyeTa.

1.2. 3axaun ocBoOeHUSA TUCIUILITHHBI

03HAKOMJIEHUE CTYJICHTOB Cc TEHICHIUSIMHA pa3BUTHSA
PaKeTOABUTATCIICCTPOCHHUS, TEOPUH HACOCHOW II0JIaud TOIUIMBA, OCHOB
MIPOCKTUPOBAHUS TYPOOHACOCHBIX arperaTos.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HNucuuminna «Teopuss W TPOEKTUPOBAHUE TYPOOHACOCHBIX arperaToB
OTHOCHUTCS K TUCIUIUIMHAM YacTH, POPMHUPYEMON YHJaCTHUKAMU 00pa3oBaTEeIbHBIX
oTHomIeHuH O0i10ka b1.

3. HEPEYEHD IIVTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMUSI 11O
JUCIHHUITJIMHE
[Ipoiecc  w3yyeHus  guciUIUIMHBL  «Teopuss © = NPOECKTUPOBAHUE
TypOOHACOCHBIX arperatoB» HampaBlieH Ha ()OpMHUpPOBaHHE  CICAYIOIIUX
KOMIIETEHIIUM:
I[IK-2 - CpoocobeH  MpoBOAUTH,  HAYYHO-HCCIIECNOBATCIbCKUE |
OMBITHO-KOHCTPYKTOPCKHUE PAOOTHI 10 ABUTATEISIM U SHEPTETUYECKUM YCTaHOBKaM
JIETATEJIbHBIX AIapaTOB U UX COCTABHBIM YACTSIM

Pe3yabTaThl 00y4YeHUs1, XapaKTepUu3yoLue

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETCHIIUH

[1K-2 3HaTh OCHOBHBIE TAPAaMETPhI CUCTEMBI MTOJAAYH
KOMITOHEHTOB TOILJINBA, TPeOOBaHUS K HACOCAM U
TypOuHaM, cxembl cucteM nutanus ¢ THA, mapameTpsl,
ompeesIoNIre 3amycK U ycTonunuBocTh THA, OCHOBBI
peryJupoBaHusi HacOCOB U TypOunsl THA

YMETh COCTABIATH MATEMATUYECKOE OMTMCAHUE ITPOLIECCOB
B TypOOHACOCHBIX arperarax, Kjaaccu(puuupoBaTh
TypOOHACOCHBIE arperarbl, OCYLIECTBISATh PACUE€T HACOCOB
u TypOuH B cucteme nutanus XKPJI, cocraBnsath
OTHCaHNe MPUHIIUIIOB PAOOTHI HACOCOB U TypOUH,
IIPOBOJMTH PACYETHI C UCIIOJIB30BAHUEM CUCTEM
ABTOMATUYECKOI0 IPOEKTUPOBAHUS

Bnaners meTonamu pacuera Ha IPOYHOCTH
TypOOHACOCHBIX arperatoB, METOAAMH pacyeTa u
IPOEKTUPOBAHUS TYpOOHACOCHBIX arperaToB, HAaBbIKAMU
0o OopMJICHUSI PACUETHBIX CBEICHUI B COOTBETCTBUH C
I'OCT, npukiaaHbIM TPOTPAMMHBIM 00ECTICYEHUEM J1JIs
IPOEKTUPOBAHHUS JIONIATOYHBIX MAIINH, METOIUKON
MOIIIHOCTHOM YBSI3KM arperaTroB II0Ja4u B COCTaBe
JIBUTaTEeJIsd




4. OFBEM INCIUIIJINHBI
OO6mass TpymoeMKocTh JucuuiuinHel  «Teopus wu
TypOOHACOCHBIX arperaToBy COCTaBJIseT 8 3.€.
Pacnipenenenuie Tpy10€MKOCTU JTUCHUIUIMHBI 10 BUJAM 3aHSITHHA
ouyHasi popma oOyueHust

IMPOCKTUPOBAHUC

. Bcero CemecTphl
Buapl yueO6HOM paboThI HACOR v 3

AyAUTOpPHBIE 3aHATHSI (BCET0) 126 54 72
B ToMm umncie:

Jlexmm 36 18 18
[Tpaktrueckue 3anstus (I13) 36 18 18
JlabopaTtopusbie pabotsl (JIP) 54 18 36
CamocrosiTeibHas padora 90 18 72

Kypcosasi padbora + +

Yackel Ha KOHTPOJIb 72 36 36

Buapl mpoMeKyTOUYHOW aTTECTALUU - DK3aMEH,
3a4er

+ JK3aMEH | IK3aMeH

OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 288 108 180
3a4.e]I. 8 3 5

5. COAEP)KAHUE JUCHOUITJIMHBI (MOAYJISA)
5.1 Copnep:xkanue pa3aesioB JUCHUIUIMHBI M paclpelejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouyHasi popma o0yueHust

Ne /i

HaunmMeHoBaHME TEMBI

Copneprxanue paszena

Jlekig

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
qyac

1

TTonsiTHe TOMATOYHOM
MaIIHHEI.

IlonaTHe  nOmMaTOYHONM  MAaIUHBIL,
OCHOBHBIE JOIYIICHUS,
HpUMe-HsIeMBbIe TIPH U3yYeHUU TEOPUU
pabouero  mporecca  JONATOYHOH
MallH-HBL

TpeboBaHus K HacocaM W TypOHHAM.
OCHOBHBIE =~ MApaMeTPbl  CH-CTEMBI
noagayu KOMIIOHECHTOB TOILIMBA.
Hacocusle arperatel. TpeGoBanusi K
HacocaM. CXeMBl CHUCTEM INHUTAaHUS C
THA. DOneMeHTbl KOHCTPYKIMH U
THUITOBAs KJIACCH(UKALUS JTOTIATOUHBIX
MalIxH.

TpeboBaHuUs,  TpenbABISEMBIE K
JonaTo4yHsIM MamuHaM. OCHOB-HBIE
JAONYHICHUS NPU U3YUYCHUH TEUCHUSA
rasa B JIONATOYHOM  MalllUHE.
OnHoMepHass MOJAENb TEYCHUS B
JIONaTOYyHOM MamuHe. JIByxmepHas
MO-a€CJIb TCUCHUS B JIONIATOYHOM
MallvHe. TpéxmepHas MO/JIeNb
TEUCHNS B JIOMIATOYHON MaIlNHE.

10 15

37

OcobenHoctu pabouero
mporecca B JTOMaTOYHBIX
MalIliHaX.

OcobenHocTH paboyero mporecca B
OTIENBHBIX THIax cTyneHei
JIOTIATOYHBIX MaIlyH.
TepMoanHAMUUECKUI pacyeT CTYNEHH
C HEpaBHO-MEPHBIM HAIlOPOM  II0
BBICOTE Jionatku. Kunemarmueckuii

10 15

37




pacuéT CTyme-HH C HEPaBHOMEPHBIM

HaropoM.
YpaBHeHue HEPa3pbIBHOCTU
IPUMEHUTEIBHO K OJIHO- u

JIBYXMEp-HBIM MOJIETISIM JIOTIATOYHBIX
MalliH. YpaBHEHHE OSHEpPIrHMH B
TEIJIOBOI (hopMe NPHUMEHHUTENHHO K
OCEBBIM JIOTTATOYHBIM MalIHHAM.
VYpaBHEHUE 3HEPIrUU B MEXaHUUECKOU
¢opme. YpaBHeHHE  KOJH-YECTBa
JBHKEHHS MIPUMEHHUTEIBHO K
JIByXMEpPHOM MoOJeNU JOHNaTOYHOH
MalluHBL. ~ YpaBHEHHE  MOMEHTOB
KOJIMYECTBa JIBHKEHHS
NPUMEHATEIBHO K JABYXMEpHOI
MOJIENH JIOTIaTOYHBIX MaIIIHH.
N3o06paxeHne TepMOANHAMUYECKHX
MPOLECCOB B JIOMATOYHBIX MaIIMHAX
p-V-nnarpamme

[IHEeKOIIEHTPOOCKHBIC

Hacockl. OceBbIe HACOCHI.

[IIrexooceBoii Hacoc.
IITHexoBBII HacoC.

[THeKOIIeHTPOOEKHBIC HAaCOCHI.
Paboune OpraHbI. Pacuer
rupaB-Inueckux norepb. Cxema
ycTpoiictBa. PacxonHbld, TUCKOBBIH,
MOII-HOCTHOM,  MEXaHWYECKHH U
nonsbii KIT/] Hacoca.

OceBble HAcOCHl M IIHEKOOCEBEHIC
Hacocel. PaGoume opranel. Pac-uer
rufipaBiIdyeckux — norepb.  Cxema
ycTpoiictBa. PacxonHblii, IUCKO-BBIH,
MOIITHOCTHOH, MEXaHUYCCKUI u
nontabid KI1J] Hacoca..

10

15

37

Pacuer Hacocos.

[THexoneHTpoOeKHBIE HACOCBHI.
Teopernyeckuii Hamop ¢ y4eToM
KOHEYHOro uyucna jonatok. OTBOmbI
Hacoca.

I'mppaBnnueckue MOTEPH u
rugpasimuueckuit  KIIZI  Hacoca:
MOTe-PM  HAa YTEUYKH, MIHUCKOBBIE |
MEXaHH4YEeCKHE II0TepH, IIOTepH Ha
yreuku. KIIJ[ Hacoca: pacxomHbli
KIIJ, muckosenii KIIJ, BHyTpeHHMI
momi-HoctHOM KIIJ[, mexanmueckwmit
KII, nonneiii KI1JI. DHepreruyeckue
XapaKTePUCTUKH. Teopernueckue
XapaKTepPUCTUKU HACOCOB NPH Z = o0.
JleficTBUTENIbHBIE XapaKTEePUCTHKH.
Ocessle  Hacocsl.  IlIHexooceBoit
Hacoc. llIHekoBBIii Hacoc. BriGop
MapaMeTpoB OCEBBIX HACOCOB.
DHepreTnueckne XapaKTePUCTHKU
OCEBBIX HACOCOB. [Tapa6omna
HOAOOHBIX PEXHUMOB, yHUBEpCaJIbHas
XapakTepucTu-ka Hacoca (crmoco0
IIOCTPOEHHUS), COBMEIILICHHE c
XapaKTePUCTHKON CeTH

Kaurammst B Hacocax. OCHOBHBIE
noHsTus.  KaBuramus B IIHEKe.

ITapameTpsl, OIpeeNsIoNIne
AHTUKABUTAIITUOHHBIC CBO¥iCTBa
IIHEKOLEH-TPOOEIKHOTO Hacoca.

CpbIBHOM  KaBHTAI[MOHHBIA  3amac.
KaBuranuoHHsIi ko3 durment
OBICTPOXOMHOCTH. YCIOBHS pabOTHI
Hacoca 0e3 KaBUTAIM-OHHOTO CPHIBA.
OnTuManbHBI  THaMeTp BXoJa B
KOJIECO

Binusane  napameTpoB  HacoOCHOM
CHCTEMBI u MepEKaYnBaEMOro
KOMIIOHEHTa TOILUIMBA Ha JABJICHHE B
Oake. ['maopaBnuueckas  cucrema,

15

35




AHTHUKAaBUTALlUOHHBIC KadyeCTBa

Hacoca. duznyeckue CBOMCTBa
HepeKa-uyiMBaeMoro KOMIIOHEHTa
TOILTUBA.

Obecnieuenue BBICOKOTO
AQHTHKABUTAI[HOHHOTO KavecTBa
IIHEKO-LIEHTPOOEKHOTO Hacoca.
Bri6op napamMeTpoB
LIHEKOLIEHTPOOEIKHOTO Ko-JIeca.

IIpumeneHne OyCTEpHBIX HAacOCOB B
CHCTEMax MHUTaHUsL.

Pacder TypOuH.

V3meHeHne mapaMeTpoB IO JJIMHE
NpOTOYHON YacTH. TeroBasi CTereHb
PEaKTHBHOCTH. U3zo6paxkenne
JEHCTBUTENBHBIX MIPOLIECCOB
Typ-OUHBI Ha TETUIOBBIX AUArpaMMax.
TeyeHne B TypOMHHBIX peIIETKax.
Be16op KOHCTPYKTUBHBIX
na-pamMeTpoB pemnieTok. Pacmmpenue
raza B pemerkax. Cyxaromuecs
pewer-ku. Kocoit cpe3 cyxaromeics
pemerku. Pemerkn u  comia ¢
pacmupsio-mumucs kaHaaamu. Kocoit
Cpe3  pPaCHIMPSAIOMUXCS  COILUIOBBIX
PEIIETOK. IIpopunuposanue
COIUIOBBIX PEIIETOK U COILIL.

OOTekaHre JIOMATOYHBIX PEHIETOK
razom. [IpoduimpoBanne Jo-maTok

OIS JIO3BYKOBBIX CKOPOCTEH.
[IpodunupoBanue  JTOMATOK  JUIA
CBEPX3BYKOBBIX CKOPOCTEH.

Ompernenenne yriaa  BeIXOJa U3
pELIeTKH IPpH O0TEKaHHU €€ Ta30M CO
CBEPX3BYKOBOM CKOpPOCTBIO. Pexumbl
«3anmpa-Hus» pabodeil pemeTky.
Beicota n mupuna pemerku. OceBoit
3a30p. BeicoTa M mupuHa coruioBoit
pemretkn. CTeneHb NapHUaIbHOCTH.
Beicora koHuMyeckux comil. Yucno
comt. Bricotra m mmpuHa pabdoueit
pemerkn.  OmpeneneHue  OCEBOTO
3a3opa.

Oxpyxnoit KIIJI u xoshdunmest
OKPY)XHOI1 pabOTHI CTYIEHH TYpOHHBI.
IMotepu crynenu TypOuusl. IloTepw,
CBsI3aHHBIE C YTEUKOH pa-0ouero tena
U3 TpOTOYHOW yacTH. JIMCKOBBIE
notepu. [loTepH Ha TpeHHWe OUCKa U
Oanmaxa. [lotepu, cBs3aHHBIE C
MapIUaIbHBIM MTOBOIOM.
MexaHndeckue TIOTEpH.
Dddexrupnpnii momrHOCTHOM KII/I.
3a-Bucumocts 3¢ dexrusnoro KI1J{ ot
u/can . OnpeneneHre ONTHMAIbHBIX
CTEINeHU MapLUHaIbHOCTH u
OTHOLIEHUs U/Cai OFHOCTYIEHYaTON
AKTHB-HOU TypOUHBL
MHorocTyneH4aTbIe TypOHHBL.
PeaxtmBHas  TypOuHa.  AKTHBHaA
Typbuna. TypOuHa co CTyHneHIMH
naBineHus. TypOuHa co CTyHeHAMH

CKOPOCTH. OaHOBEHEUHBIC
MHOFOCTyl’IeH‘laTbIe AKTUBHBIC
nmapuruajibHbIC Typ6PIHbI.

buporatuBHble TypOWHBI. AKTHBHAS
TypOMHA ¢ JOBYMS  CTyIe-HSIMHU

CKOPOCTH. PeaxTuBHO-aKTHBHAS
TypOHHa.
DHepreTuyeckue XapaKTePUCTUKH

TypOuHBI.  Buasl  XapakTepH-CTHK.

15

35




CriocoObl MOTyYeHHs XapaKTEPUCTHK.
HatypHble U MOJe/bHbIC UC-TIBITAHUA.
Pacuer XapakTepUCTHK TypOUHBL

6 OceBble 1 paguianbHBIe VYcroltunBocTe  paboTEI Hacoca B
cuibl B THA. cucreme. CoBMecTHas paboTa HACOCOB
B cucreMe. OceBble W paauanbHBIC
cuisl B THA. OceBrle cuiibl B Hacoce 1
TypOuHe. VmmneniepHoe yIIOTHEHHE.
Pasrpyska poropa THA. Pagumanbhsl
cuibl B Hacoce U TypOmHe. CBs3b
Maccel THA ¢ run-poauHaMu4ecKuMu
nmapaMeTpaMd  CHCTEMBl  ITHTaHUS
JKPJI.

Hroro| 36 36 54 90 216

5.2 IlepedyeHb J1a60pPaTOPHBIX PadoT
Henena HaunmenoBanue nabopatopHoii paboThI
cemecTpa

7 cemecTp
3,5, 7 | OnpenerneHrne HAMOPHBIX XaPAKTEPUCTHUK HACOCA

13,15, | KaBuTanmoHHbIC UCIIBITAHUS IIEHTPOOEIKHOTO U IITHEKOIIEHTPOOEKHOTO HACOCOB
17

8 cemecTp

579 CHsATHE XapaKTEePUCTHK TYpOHH HA MOJIEIHHOM ra3e M BHIOODP PEKUMOB
WCIIBITAaHUI

11,13 | O630p COBpEMEHHBIX arperaToB MOJa4d OTCUSCTBEHHOTO U 3apy0eKHOTO
IPOM3BOJICTBA U U3YYCHHE CXEMHBIX PEILICHUH.

15,17 | BapuaHTbl pacyeTHOIO U IKCIEPUMEHTAIBHOIO ONPEEIICHUS IIOPHI AABJICHUS B
HOJIOCTSIX HAacoca.

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOCHHE  JIUCIUILIMHBI
peaycMaTpUBaeT BHITIOJIHEHHUE KYpCOBOM paboThI B 8 ceMecTpe A OUHOU (HOPMBI
oOyJeHus.

[Ipumepnas TemaTuka KypcoBoi padoThl: «PacyeT HacocoB u Typoun THA
KPJ»

3amauu, pemaeMble PU BBITIOJIHEHUH KYPCOBOM paOOTHI:
[TpoeKTUPOBOYHBINM pacyeT JBYXCTYIIEHUATON 0CEBOM Tra30BOM TypOUHbI

Bapuant 1

1. Pacxon raza uepes typouny mt = 2.7970 kr/cex

2. [Tonuas Temneparypa Ha Bxoze B y3ea T_Vvh_p =290.0000 K
3. ITonmHoe naBienue Ha BXoze B y3ea P_vh_p =17860000.0 I1a
4. JlaBjieHue Ha BeIX0jIe U3 y3ia Typounsl P vyh = 9300000.0 I1a
5. Tlokasarensb aguabatel (cpeanee snauenue) k = 1.4000

6. Koapdumment cxumaemoctu (cpennee 3Hauenue) Z = 1.1240
7. UnauBunyanpHas razoBas noctossaaas RO = 4126.3780 x/kr*K
8. Uucno o6opoTos poropa N = 118000.0000 06/muH

Bapuanr 2

1. Pacxon raza uepe3 Typouny mt = 2.7970 kr/cex

2. ITonnas Temneparypa Ha Bxoze B y3eia T_vh_p =300.0000 K



3. ITomHoe maBienue Ha BXoze B y3ea P_vh_p =20480000.0 I1a

4. JlaBieHue Ha BeIX0€ U3 y3ia Typounsl P vyh = 17860000.0 I1a
5. IToka3zarensb aguadatsl (cpennee 3uadenne) kK = 1.4000

6. Koaddumment cxxumaemoctu (cpennee 3uauenue) Z = 1.0600

7. UaauBuayanbHas razopas noctosiuHas RO =4126.3802 JIx/kr*K
8. Yncno o6opoTtoB poropa N =39500.0000 06/Muu

Bapuanr 3

1. Pacxon raza uepe3 Typouny mt = 15.7500 xr/cex

2. [ToyHas Temneparypa Ha Bxoje B y3en 1_vh_p =310.0000 K

3. ITomHoe maBieHue Ha BXoze B y3ea P_vh_p =22450000.0 I1a

4. JlaBnenue Ha BbIXOze U3 y3ma Typounsl P_vyh = 10300000.0 ITa
5. IToka3zarenpb aquadatel (cpennee 3nadenne) K = 1.4000

6. Koapdumment cxxumaemoctu (cpeanee 3aauenue) Z = 1.0950

7. NunuBuyanbHas razosas nocrosinaas RO = 4177.0000 [Ix/xkr*K
8. Hucno obopoToB potopa N = 36500.0000 06/muH

Bapuanr 4

1. Pacxon raza uepe3 Typouny mt = 15.6000 kr/cex

2. IMonnHas TemnepaTypa Ha Bxoje B y3ea 1_vh_p = 500.0000 K

3. IlonHoe maBieHue Ha BXxoje B y3en P_vh_p = 27820000.0 I1a

4. JlaBneHue Ha BBIXOJIe U3 y3ia TypOunsl P vyh = 14700000.0 ITa
5. IToka3zatenb aguadatel (cpennee 3nadenue) K = 1.4000

6. KoapummenT cxumaemoctu (cpennee 3Hauenwue) Z = 1.0950

7. UaauBuayanbHas razopast noctosiuHas RO =4177.0000 Jx/kr*K
8. Yucno o6opoTtoB poropa N = 36500.0000 06/Mun

Bapuanrt S

1. Pacxon raza uepes Typouny mt = 52.0540 kr/cek

2. IMonnHas TemnepaTypa Ha Bxoje B y3ea 1_vh_p =881.3000 K

3. IonHoe maBieHue Ha Bxoje B y3en P_vh_p = 25640000.0 I1a

4. JlaBreHue Ha BBIXOIe U3 y3ia Typounsl P vyh = 22710000.0 ITa
5. Tlokasarenpb aauabatel (cpeanee 3Hauenue) k = 1.3790

6. Koapumment cxxumaemoctu (cpeanee 3Hauenue) Z = 1.0610

7. NunuBuyanbHas razoBas noctosinaas RO = 529.2600 Jlx/kr*K
8. Uucno o6opoTos poropa N = 25000.0000 06/Mun

Bapuanr 6

1. Pacxon raza uepes Typouny mt = 46.6370 kr/cek

2. [Tonnas Temneparypa Ha Bxoje B y3en T_Vvh_p = 841.8000 K

3. [TomHoe naBienue Ha BXoze B y3ea P_vh_p =30610000.0 I1a

4. JlaBnenue Ha BbIXOe U3 y3ia Typounsl P vyh =20130000.0 ITa
5. IToka3zatenpb aguadatel (cpennee 3nadenne) K = 1.3760

6. Koapumment cxumaemoctu (cpennee 3Hauenne) Z = 1.0520

7. UnauBunyanpHas razoBas noctossaaas RO = 2497.0000 Ix/kr*K
8. Uucno ob6opoTos poropa N = 38500.0000 06/Mun

Bapuanr 7

1. Pacxon raza uepe3 Typouny mt = 199.4000 kr/cex

2. [Tosnas Temneparypa Ha Bxoze B y3en 1_Vvh_p =900.0000 K



3. IMomHoe maBienue Ha BXoze B y3ea P_vh_p =33000000.0 I1a

4. JlaBjeHue Ha BeIX0j€e U3 y3ia Typounsl P vyh = 17000000.0 I1a
5. IToka3zarensb aguadatsl (cpennee 3uadenne) K = 1.3760

6. Koaddumment cxxumaemoctu (cpennee 3uauenue) Z = 1.0600

7. UanuBuayansHas razopas noctosiuHas RO = 530.5400 [x/kr*K

8. Yncno o6opoToB poropa h =22000.0000 06/Muu

Bapuanr 8

1. Pacxon raza uepe3 Typouny mt = 32.2990 xr/cex

2. [ToyHas Temneparypa Ha Bxoje B y3en 1_Vvh_p = 831.4000 K

3. ITomHoe maBienue Ha BXoze B y3ea P_vh_p =30610000.0 I1a

4. JlaBieHue Ha BeIXoJe U3 y3ima Typounsl P vyh =20130000.0 I1a
5. IToka3zarenpb aguadatel (cpennee 3nadenne) K = 1.3760

6. Koapumment cxumaemoctu (cpennee 3Hauenwue) Z = 1.0520

7. NunuBuyanbHas razoBas nocrosinaas RO = 2497.0000 [Ix/xkr*K

8. Yucno o6opoTtos poropa h = 38500.0000 06/Muu

[TpoekTUpOBOYHBINM pacyeT MIHEKOLIEHTPOOEKHOTO HAcoca

Bapuanr 1

HaumMeHnoBanue napameTpa
JlaBnenue (mosaHoe), 6ap:
-Ha BXOJIE
-Ha BBIXOJIC
Temmneparypa, K:
-Ha BXOJIE
-Ha BBIXOJIS
[In0oTHOCT®, Kr/M°
MaccoBblif pacxo uepe3 Hacoc, Kr/c
OOBeMHBIN pacxo]1 yepe3 Hacoc, )IMB/C
Hamnop Hacoca, m
YacTora BparieHus: potopa, 00/MuH

3HavyeHue napaMeTpa

6.37
140.5

91.2
96.9
1133.6
215
18.9
1210.3
39500.0

Bapuanr 2

HaumenoBanue napamerpa
JlaBnenue (mosHoe), 0ap:
-Ha BXOJe
-Ha BBIXOJIC
Temmneparypa, K:
-Ha BXOJe
-Ha BBIXOJIC
IInoTHOCTS, KT/M®
MaccoBblil pacxo]1 4epe3 Hacoc, Kr/c
OOBEeMHBII pacxo] Yepe3 Hacoc, om/e
Hamnop nHacoca, m
YacroTa BpanieHus potopa, 00/MuH

3HavyeHue napaMerpa

4.02
1214

21.3
33.5
71.0
3.14
44.2
17481.7
118000.0




Bapuanr 3

HaunmMeHnoBanue napamerpa
JlaBnenue (mosHoe), 0ap:
-Ha BXOJI€
-Ha BBIXOJIC
Temmneparypa, K:
-Ha BXOJIC
-Ha BBIXOJIC
[LIOTHOCTb, KI/M"
MaccoBblif pacxo uepe3 Hacoc, Kr/c
OGBEMHEI PacXOJl Yepe3 HAcoC, AM/C
Hanop nacoca, m
YacTtora BparieHus: potopa, 00/MHUH

3HaueHue rnapamerpa

6.27
148.0

82.0
86.7
1178.1
120.3
102.2
1228.5
36500.0

Bapuant 4

HaumMeHnoBaHnue napamerpa
JlaBnenue (mosaHoe), 6ap:
-Ha BXOJIE
-Ha BBIXOJIC
Temmneparypa, K:
-Ha BXOJIe
-Ha BBIXOJIC
[I10THOCT®, Kr/M°
MaccoBblif pacxo uepe3 Hacoc, Kr/c
OOBeMHBIN pacxo]1 yepe3 Hacoc, )IMB/C
Hanop nacoca, m
YacTora BparieHus: potopa, 00/MuH

3HavyeHue napaMeTpa

4.90
139.8

21.0
32.1
72.5
175
241.3
19375.2
36500.0

Bapwuanr 5

HaumenoBanue napamerpa
JlaBnenue (mosaHoe), 0ap:
-Ha BXOJIC
-Ha BBIXOJIC
Temmneparypa, K:
-Ha BXOJIC
-Ha BBIXOJIC
IInoTHOCTS, KT/M®
MaccoBblil pacxo]1 4epe3 Hacoc, Kr/c
OGBEMHBIH PACXOJ Yepe3 HacoC, M /c
Hamnop nHacoca, m
YacroTa BparnieHus potopa, 00/MuH

3HaueHUE TapaMeTpa

6.27
214.1

82.0
86.1
1140.0
56.5
49.6
1859.3
36500.0




Bapuant 6

HaunmMeHnoBanue napamerpa
JlaBnenue (mosHoe), 0ap:
-Ha BXOJI€
-Ha BBIXOJIC
Temmneparypa, K:
-Ha BXOJIC
-Ha BBIXOJIC
[LIOTHOCTb, KI/M"
MaccoBblif pacxo uepe3 Hacoc, Kr/c
OGBEMHEI PacXOJl Yepe3 HAcoC, AM/C
Hanop nacoca, m
YacTtora BparieHus: potopa, 00/MHUH

3HaueHue rnapamerpa

4.90
122.1

21.3
324
715
17.4
242.9
17285.1
36500.0

Bapuant 7

HaumenoBanue napamerpa
JlaBnenue (moaHoe), 0ap:
-Ha BXOJIC
-Ha BBIXOJIC
Temmneparypa, K:
-Ha BXOJI€
-Ha BBIXOJIC
IInoTHOCTS, Kr/M°
MaccoBblil pacxo]1 yepe3 Hacoc, Kr/c
OGBEMHBIH PACXOJ Yepe3 Hacoc, M /c
Hanop nacoca, m
YacTora BpanieHus: potopa, 00/MHUH

3HaueHHUE TTapaMeTpa

14.7
196.1

90.0
90.0
1140.0
340.5
298.7
1623.3
22000.0

Bapuant 8

HaumenoBanue napamerpa
JlaBnenue (mosHoe), 0ap:
-Ha BXOJI€
-Ha BBIXO/IE
Temneparypa, K:
-Ha BXOJI€
-Ha BBIXO/IE
IInoTHOCTS, KT/M®
MaccoBblif pacxoj uepe3 Hacoc, Kr/c
OOBeMHBIN pacxo]1 yepe3 Hacoc, )1M3/c
Hamop nacoca, m
UYacToTa BparieHus potopa, 00/MuH

3HaueHHUE IapaMeTpa

13.8
272.1

90.1
99.1
1143.0
84.3
73.7
2304.5
25000.0
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7. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUSA
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA 11O

JTUCHUILIAHE

7.1. Onucanue mokaszareJieili 1 KpuTepueB OLEHUBAHUS KOMIIETEHIUMH
HA Pa3JIMYHBbIX 3TANaxX UX GopMUPOBAHUSA, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHUW M MEKCECCHOHHOW aTTECTalUd
OLICHMBAIOTC I10 CIEAYIOLIEN CUCTEME:

«aTTECTOBaHY;

«HE aTTECTOBAH.

Komme-
TEHIHUA

PesyabTaThl
o0yueHus,
XapaKTepH3yloume
copMUpPOBAHHOCTH
KOMIIETEHIIUH

Kpurtepuu
OLICHUBAHUS

ATTecTOBaH

He arTecroBan

[K-2

3HaTh OCHOBHBIC
TapamMeTpsl
CHCTEMBI IOAAYH
KOMITOHCHTOB
TOIUINBA,
TpeOOBaHUS K
HacocaMm U
TypOUHaM, CXEMBbI
CHCTEM MUTaHUA C
THA, napameTpsl,
OTIpeJIeIIAIONTHE
3aIycK 1
YCTOMYMBOCTH
THA, ocHOBBI
peryIupoBaHus
HAacOCOB U TypOUHEI
THA

YeTHbli onpoc

Brimonnenue pabot B
CPOK,
MPeyCMOTPEHHBIN B
pabounx mporpammax

Hesbmonnenue
paboT B CPOK,
MPeyCMOTPEHHBIN
B paboumx
Tporpammax

YMeTb cocTaBIATh
MaTeMaTHIecKoe
oIUcaHue
MPOIIECCOB B
TypOOHACOCHBIX
arperarax,
KJIacCU(UITPOBATH
TypOOHaCOCHBIE
arperarsl,
OCYIIECTBIISITh
pacyer HacocoB U
TypOUMH B cuctemMe
mutanus JKP/I,
COCTaBIIATh
oIMcaHue
MIPUHITUIIOB PaOOTHI
HACOCOB U TypOuH,
NIPOBOJMTD
pacyersi ¢
HCTIONIb30BaHIEM
CHCTEM
ABTOMAaTHYECKOTO
IIPOEKTUPOBAHYSI

YerHblii onpoc

Brimonnenue pabot B
CPOK,
IPEeyCMOTPEHHBIN B
pabounx mporpaMmMax

Hesbimonnenue
paboT B CPOK,
IPENYCMOTPEHHBIN
B paboumx
porpaMMax




Bnagets meTogamu |YcTHBIN onpoc Brmmonnenue pador B| Heswimonuenue
pacuera Ha CPOK, paboT B CPOK,
MIPOYHOCTh IIPELYCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
TypOOHACOCHBIX pabounx mporpaMmax B paboumx
arperaTos, porpamMmax

METOJIaMU pacyeTa
U IPOEKTUPOBAHUSA
TypOOHACOCHBIX
arperaros,
HaBBIKAMHU
odopmiecHus
pacyeTHBIX
CBEJICHUI B
COOTBETCTBHUH C
I'OCT,
TIPUKJIAIHBIM
MIPOTPAMMHBIM
obecrieueHreM IS
MIPOEKTUPOBAHUS
JIOTIATOYHBIX
MaIiuH, METOIUKON
MOIITHOCTHOM
YBSI3KH arperaTton
10/IaY¥ B COCTaBe
JBUTATEJIIS

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpPOMEKYTOUYHOTO KOHTPOJISI 3HAHWM OIleHUBaroTcs B 7/, 8
ceMecTpe JiJ1si O4HOM hopMbl OOYUEHHS IO YETHIPEXOAIITLHOM CUCTEME:

COTIUYHON;

«XOPOIIOY;

«YIOBIETBOPUTEIILHOY;

«HEYIOBJICTBOPUTEIILHOY.

PesyabTaTsl
00yueHus,
XapakTepH3ylolue
c¢(OpMHPOBAHHOCTL
KOMIIETeHIIMH

Komme-
TEeHIHUA

Kpurepuu

Yaos..
OLleHUBaHUS

Otimyno | Xopomo Heynos.

TIK-2 B Tecre
meHee 70%
TIPaBHIIHHEI

X OTBCTOB

BrinonHeHue Tecta
Ha 70- 80%

Bremonnenn
€ TecTa Ha
80- 90%

Bremonnenn

€ TecTa Ha
90- 100%

3HaTh ocHOBHBIe |Tect
nmapamMeTpsl
CUCTEMBI II0Jau1
KOMITOHEHTOB
TOTUINBA,
TpeOoBaHUS K
HacocaMm U
TypOUHaAM, CXEMBbI
CUCTEM IUTaHUS C
THA,
napameTpsl,
onpeesoIme
3aIycK U
YCTOMYUBOCTD
THA, ocHOBBI
PETYIHPOBAHMS
HAcCOCOB U
Typ6bunsl THA

Ymeth
COCTAaBJIATh
MaTreMaTHYecKoe
OIucaHue
IPOLIECCOB B
TypOOHACOCHBIX

Pemenne
CTaHJAPTHBI
X
MPaKTHYECKHU
X 3a7a4

3amaun
peIeHBI B

IIOJTHOM
o0beMe 1
MOJYYCHBI

BEPHEBIC

IIpogemonct
p upoBaH
BEPHBIN X0/
perneHus
BCEX, HO HE
0JIy4EH

IIponemonctp
HWPOBaH BEPHBIN X0
permieHus B
OOJIBIIMHCTBE 3a7a4

3amaun He
peIIeHBI




arperarax,
KiaccuuImpoBa
Thb
TypOOHACOCHEIE
arperarsl,
OCYIIECTBIISTH
pacdeTr HaCOCOB H
TypOHH B
cHCTeMe TUTaHus
JKPJI, coctaBisaTh
oInucaHue
NPUHLIUIIOB
paboTHl HACOCOB
U TypOuH,
MPOBOAUTH
pacdeTsl ¢
HCTIONIb30BaHUEM
CHCTEM
ABTOMATHYECKOTO
POEKTHPOBAHUS

OTBCTHI

BEPHBIi
OTBET BO
BCEX 3aJadax

Bnanets
METOoJaMuU
pacueTa Ha
MPOYHOCTH
TypOOHACOCHBIX
arperaTos,
METOoJaMuU
pacdera u
MIPOCKTHPOBAHUS
TypOOHACOCHBIX
arperaTos,
HaBBLIKAMU
odopmieHns
pacUYeTHBIX
CBEJICHUM B
COOTBETCTBHH C
I'OCT,
MPUKJIAHBIM
MPOTrPaMMHBIM
obecrieueHueM
IS
MIPOCKTHPOBAHUS
JIOITATOYHBIX
MaIlIiH,
METOIUKOMN
MOIIIHOCTHOM
YBSI3KH arperaToB
[IOJJa4YM B COCTaBE
JIBUTaTesIs

Pewenune
MIPUKIIAHBIX
3a1a4 B
KOHKPETHOU
NIPEAMETHOI
obnactu

3amaun
peIleHBI B
MMOJIHOM
00beME U
MOJTYYEHBI
BEPHBIC
OTBETHI

IIponemoncr
p UpoBaH
BEPHBIN X0,
pereHus
BCEX, HO HE
HOJIy4EH
BEPHbII
OTBET BO
BCEX 3aJa4ax

[Iponemonctp
UPOBaH BEPHBIN X0/
pelieHus B
OOJIBIIMHCTBE 3314

3agaun He
pelieHbl

7.2

IpumepHbIi

nepeveHb

OICHOYHBIX

cpeacTn

(TunoBbIe

KOHTPOJIbHbIE 33JaHUSl MJIM WHbIE MAaTepHaJIbl, HEOOXOAUMBbIE /ISl OLEHKU
3HAHWH, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeSTEJIbHOCTH)
7.2.1 llpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTUPOBAHUIO

1
2
3.
4.
5
6
7

TpeboBanust kK Hacocam?

[ToHsiTHE TOMATOYHOM MaIIMHBI, OCHOBHBIE JOMYIIECHHS?
Hasznauenne u MecTo JI0naTOYHbIX MamuH B cucreme JKPJ]?

Jlomatounbie HacoCkl. VX MONOXKUTEIBHBIE U OTPHUIIATEIILHBIC KaueCTBa.
Oo6mue npunnune padotst THA XKPJ1?
DneMEeHThI KOHCTPYKIIMH M THITOBAs KJacCU(UKAIUS JTOTTaTOYHBIX MAIIHH?
OOure TpeboBaHUS K HACOCHBIM arperatam?



8.
9.

10.

TpeboBanust K JBUTATENSIM HACOCHBIX arperaTtoB?
TpeboBanus k Typomnam THA XP/1?
OnnomepHast MOJIE b TEUCHHS B JIONIATOYHOW MaluHe?

11. JIByxmepHas MoJiesib TEYCHUS B JIOMIATOYHOW MamiHe?

12.

N e

©oNo O

10.

11.

CoNoOARWNE

N Y o o
~AWDNEO

15.
16.
17.

TpéxmepHas MoJienb TE€UEHHS B JIONATOYHON MallnHe?

7.2.2 IllpumepHBIii IepeveHb 3a1aHUMH I pellleHUsl CTAHIaPTHBIX 32124
[[THeko1eHTPOOEKHBIC HACOCHI: pad0Ure OPTaHbl, CXEMBI YCTPOUCTB?

Teopernueckuii HamoOp ¢ y4ETOM KOHEYHOT'O YKCIIa JIONATOK?

I'mppasinueckue norepu u ruapasiardeckuilt KIIJ[ Hacoca: morepu Ha yTeuKkH, JUCKOBBIE
Y MEXaHUYECKUE MTOTEPH, TIOTEPU HA YTEUKHU ?

KIIJ nacoca: pacxoanwiii KIIJI, nuckoBbii KIIJI, BHyTpeHHuidi momuoctHor KII/I,
mexanndeckuid KI1JI, momasiii KIT/1?

DHepreTu4ecKre XapakTepucTUKu?

Teopernueckue XxapakTepUCTUKH HACOCOB IIPU Z = o0?

JleiicTBUTENbHBIE XapaKTEPUCTUKU?

OceBbI€ HACOCHI: CXEMBI YCTPOMICTB, paboume oprausi?

VYCTpONCTBO CTYIEHUM OCEBOTO HAcOCa, MEPHUINOHAIBHOE CEYEHHME HaIpaBIISIOLIErO
anmnapara, pa3BepTKa LWIMHIPUYECKOIO CEUYEHMsS] C MEXKJIOMATOYHBIMU KaHaJIaMH M
MJIaHAMU CKOPOCTEe?

[IpuHuuMn eWCcTBUS CTYNEHUM OCEBOI'O HACOCa, KWHEMAaTUYEeCKasl CTENEHb PEaKTUBHOCTH
KOJ€eca, pa3BEepHYTOE YypaBHEHHE Oiliepa Uid ONpEeAeNeHUus CTaTUYECKOro U
JUHAMHAYECKOIo Haropa?

[[THekooceBoii Hacoc?

7.2.3 IlpumepHbIii epeyeHb 3aJaHUi 11 pelieHus1 MPUKJIATHBIX 32124
3amyck u ycroiunBocts THA?

PerynupoBanue nacocoB u Typounst THA?

[ToTpeOHBI HaMIOp CUCTEMBbI TUTAHUS ?

Crioco0bI perympoBaHus IO PacXo/y CHCTEMBI TI0JJaul KOMITOHEHTOB?

PerynupoBanue TypOuHBI?

[ToxGop peKUMOB TIPU PETYITUPOBAHUHU CUCTEMBI IOaYl KOMIIOHEHTOB?

YcToitunBoCTh paboThl Hacoca B cucteme?

CoBmecTHast paboTa HACOCOB B cUCTEME?

OnTumMuzanust OCHOBHBIX nmapamerpoB THA?

. BeckoHTaKTHBIE YIUTOTHEHUS?

. KoHTaKkTHBIE, CTOSTHOUHBIE U TUIPOJIMHAMUYECKHUE YIIoTHEHUs: B THA?

. YcTpoiicTBO 1 paboTa UMITEJUIEPHOTO YIUIOTHEHUS?

. YCTpO#CTBO U paboTa yIJIOTHEHHUS C TIABAIOIIUM U TOJTYIOABHKHBIM KOJBI[AMU?
. [TapaGosna moJo0HBIX PEKUMOB; YHUBEpCAJIbHAs XapaKTepUCTHKA Hacoca (Crocod

MIOCTPOEHHS); COBMEILLIEHUE C XapaKTEPUCTUKON ceTu?

Kak pa6oraer THA u rasorenepartop B XXP]] ¢ perynupyemoii Tsroii?

XapakTepuCcTUKa CETH U YHUBEpPCAIbHAs XapaKTEpUCTUKa Hacoca?

Bmnanaune napamerpoB THA Ha Bpems Boixona XXP/I Ha pexxnm; 3armyck THA, moBTOpHBIN
3aIlyCK, OCTaHOB?

7.2.4 TlpumepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy
He npenycMoTpeH yueOHbIM TITaHOM
7.2.5 IllpumepHBblii NepeyeHb BOMPOCOB ISl MOATOTOBKH K IK3aMeHY



RBRooo~NoOR~wNE

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

28.

29.

30.
31.
32.

33.

34.
35.

0.
1.
12.
13.

IToHsTHE TOTATOYHOIN MAILIMHBI, OCHOBHBIE OMYIIEHUS?

HaznaueHnune 1 MeCTO J10maTOYHBIX MaliuH B cucteme JKPJ1?

JlonatouHble Hacochl. MIX NOJI0KUTENBHBIE U OTPULIATENIbHBIE KAUeCTBA.

O6mume npunnumnsl padotet THA JXKXKPI?

DneMeHTBl KOHCTPYKIIUH U THIIOBAs KJIACCHU(PHUKAIMS JONATOYHBIX MaIIuH?

O61ue TpeboBaHMs K HACOCHBIM arperaram?

TpeboBanust k Hacocam?

TpeboBanust Kk 1BUraTeNIIM HACOCHBIX arperaroB?

TpeboBanus k Typounam THA JKP/1?

OnHomepHast MOJIEb TEUEHUS B JIONIATOYHOW MallnHe?

JIByxMepHas MOJI€Ib TEUEHUS B JIONIATOYHOW MaluHe?

TpéxmepHas MoJieNib TEUCHUS B JIONATOYHON MalliHe?

VYpaBHeHHE HEPA3pbIBHOCTU IPUMEHUTEIBHO K OJHO- U JBYXMEPHBIM MOJEIAM
JIONATOYHBIX MAIIUH?

VYpaBHEHHE DHEPTUU B TEIUIOBOW (opMe NPUMEHHTEIBHO K OCEBBIM JIOIATOYHBIM
MamuHam?

VYpaBHEeHHE KOJIMYECTBA JBUKEHHSI IPUMEHUTENBHO K JIBYXMEPHOW MOJENHN JIONATOYHON
MalluHBbI?

VYpaBHEHHE MOMEHTOB KOJIMYECTBA JIBU)KEHUS NPHUMEHUTENBHO K JABYXMEPHON MOJeNu
JIONATOYHBIX MAIIUH?

N3o0pakeHne  TEPMOAMHAMUYECKHX  TPOIECCOB B  JIOMATOYHBIX  MallWHaX
p-V-auarpamme?

N300pakeHre TEPMOJMHAMUYECKHX IPOIECCOB B  JIOMATOYHBIX MAalIMHAX B
T-S-guarpamme?

[[IHexo-11eHTpOOEKHBIE HACOCHI: paboUne OpraHbl, CXEMbI YCTPOUCTB?

TeopeTnuecknii Hanop ¢ y4eTOM KOHEYHOT'O YUCJIA JIONATOK?

I'mppasnnueckue norepu u ruapasinueckuii KIIJ[ Hacoca: morepu Ha yTeUKH, JUCKOBBIE
Y MEXaHUYECKHUE MOTEPU, IOTEPH HA YTEUKN?

KIIJ nacoca: pacxoanwiii KIIJI, nuckoBbeiii KIIJl, BHyTpenHuii momuoctHou KII/I,
mexanndeckuit KITJ, momubiit KIT/1?

DHepreTu4ecKre XapakTepucTHUKU?

Teopernueckne XapakTepUCTUKH HACOCOB IIPH Z = 007

JleificTBUTENbHBIE XapaKTEPUCTUKU?

OceBble HaCOCHI: CXeMbl YCTPOUCTB, paboune opraHbl?

VYCTpONCTBO CTYNEHH OCEBOTO HAcOCa, MEPHUIMOHAIBHOE CEYEHHME HaIpaBIISIOLIEro
anmnapara, pa3BepTKa LWIMHIPUYECKOTO CEUEHUS C MEXJIOMATOYHbIMM KaHAJAMU H
MJIaHAMU CKOPOCTEe?

[IpyHUMI nelcTBUS CTYNEHH OCEBOIO HAcOCAa, KWHEMATHYECKas CTENEHb PEaKTUBHOCTH
KoJeca, pa3BepHyTO€ YypaBHEHHe Oiiiepa g ONpeAeNeHUus CTaTUYecKoro u
JUHAMHYECKOro Hanopa?

[ITaekooceBori Hacoc? IllHexkoBbi Hacoc? KOHCTPYKIMS W NPUHUUIT JEHCTBHUS
ITHEKOBOTO HAacoca, Ha3HAYEHHE €ro B CUCTEME IUTaHUS, OTIMYME KAaBUTALMOHHBIX
kadecTB U KII/I OT BEICOKOHArpyKeHHBIX CTYIEHEN OCEBBIX HACOCOB?

Br16op napameTpoB 0ceBbIX HACOCOB?

DHepreTuvecKkre XapakTepuCTUKN OCEBBIX HACOCOB?

MHorocTyneHyaTble LEHTPOOEKHBIE M OCEBble HACOCHl IS TEpeKaukd BOJIOPOJIA;
MIPOYHOCTHBIE OTPAaHUYEHHUS B Hacocax, MpeIebHbINA HANlOp B CTYIIEHU LIEHTPOOEKHOTO U
0ceBoro Hacoca?

[TocTpoeHust TpeyroJibHUKOB CKOPOCTEW HAa BXOJI€ U BBIXOJE PaguaIbHOM JOMATOYHOU
MalluHbI?

YacTHble 1 yHUBEpCAIbHBIE XapaKTEPUCTUKH JIOATOYHOTO Hacoca?

Crioco0b1 1 MeTOAbI TPO(YUIMPOBAHUS JIOTIATOUHON MAITUHBI?



36.
37.
38.

39.

40.

41.
42.
43.
44,

45,
46.

47.
48.
49.
50.
51.
52.

53.
54.
55.
56.

S7.

58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

VYpaBHeHue Ditniepa Juisl J0MaTOYHON MallluHbI?

I'mapaBnnueckuit KII/] tonarouynoi MammHbI?

Teuenue pabodero Tena Mo MEXKJIOMATOYHBIM KaHAJIaM PaIiaibHO-OCEBOTO JIOMATOYHOTO
KoJjeca?

[TocTpoeHue TpPeyroabHUKOB CKOPOCTEM Ha BXOJE€ M BBIXOJIE paJUaIbHO-OCEBOM
JIONIATOYHOM MalIUHBI?

Teopernueckuit ©  QakTHUecKHil Hamop ¥ paboTa MAaIIMH-UCTIOJIHUTENEH U
MalIuH-IBUraTeIc?

O6bemusril KI1J[ momaTtouHoit ManmmHb1?

Buytpennue norepu B Hacocax.?

ITonob6ue B Hacocax?

Hanophas xapakTtepucTHKa IIIHEKa U CpPAaBHEHUE C HAMIOPHOW XapaKTEPUCTHKOM OCEBBIX
HAcOCOB C MaJIOi I'yCTOTOM pereTku?

[IpodunupoBanue ATUHHON JOMATKHA OCEBOI0 HAcOca MO BhICOTE?

[Tokaszarh Ha TUTAHAX CKOPOCTEH MOJyYEHHUE 3aKPYTKH JKUIKOCTH PabOdMM KOJIECOM 3a
CUeT yIJia aTaku; KpUBU3HBI TPoduist v 1udHy30pHOCTH MEXKIONATOYHOTO KaHama?
OnTuManbHBIN AMAMETP BXOa B KOJIECO?

[Tonstue kaBuTanuu? KaBurannoHHble XapaKTePUCTUKH HACOCOB?

JluckoBbIC U MEXaHUYECKUE TTOTEPU, TOTEPU C yTEUKaMu?

KaBurannonusiii K03 GUIIUEHT OBICTPOXOIHOCTH?

KITJl monaTouHno# MamuHbi?

[TapameTpsl, ompenensione aHTUKABUTAIMOHHBIE CBOICTBA IIHEKOLIEHTPOOEKHOTO
Hacoca?

CpbIBHOM KaBUTAIlMOHHBIN 3anac?

TepmoauHaMUueCcKOe MOAABICHUE KABUTAIINH?

YcnoBus paboTsl Hacoca 6€3 KaBUTAIMOHHOTO CphIBa?

Pa3Butre kaBUTAMKM TIO BHICOTE JIOMATKH IITHEKA, BIWSHHE HA Hee ckoca (TIOJIPE3KH)
BXOJIHBIX KPOMOK; KOHCTPYKTHUBHBIE MPUEMBI MOIaBIEHUSI HU3KOYACTOTHBIX KoJeOaHuH,
TeHEPUPYEMBIX HECTAHIAPTHOU KaBEPHOM; BIMSHUE 3a0CTPEHHON BXOHONU KPOMKH?
Bnusnue Bsskoctu Ha KIIJ M kaBUTAalMOHHBIE XapaKTEPUCTHKH BBICOKOOOOPOTHOTO
Hacoca?

CoBMecTHass paboTa MIHEKa U IIEHTPOOEKHOTO KoJlieca; BBHIOOP ONTHUMAlbHBIX
TUAPABINYECKHUX TTAPaMETPOB IIHEKa

BnusiHne mapamMeTpoB HACOCHOW CHUCTEMBI U MEPEKAUYMBAEMOr0 KOMIIOHEHTA TOIUIMBA Ha
nasiieHue B Oaxe?

duznuecKkue CBOICTBA NEPEKauYMBAEMOT0 KOMIIOHEHTA TOIINBA, IepeKadka Bo1opoaa’?
ObecneyeHre BRICOKOTO AHTHKABUTAIIMOHHOTO KaueCTBa IITHEKOIIEHTPOOEKHOT0 Hacoca?
DKCIEepUMEHTAIBHOE ONPeIeNIEHNE KaBUTAIMOHHOTO 3a1aca MpU UCIBITAHUHA HACOCOB
[ToBbITIICHNE AHTHKABUTAIIMOHHOTO Ka4eCTBa IIEHTPOOCSIKHBIX KOJec?

[IpumeneHne OyCTEpPHBIX HACOCOB U MIPETHACOCOB B CUCTEMAaX MUTAHUS?

Pabota mHeka 6e3 kaBuTaIuu ¢ 0OpaTHBIMHM TOKaMH Ha BXOJIE U BBIXOE?
KoHCTpyKTHBHBIE TPUEMBI TTO/IaBIIEHUSI OOPATHBIX TOKOB?

OcoGenHoctu TypOouH?

OCHOBHBIE COOTHOIICHHUSI, XapaKTEPUIYIOIINE Ta30BYI0 TypOuHy?

[IpenkamepHbie, aBTOHOMHBIE TYpOUHBI?

Crynens TypOUHBI?

OCHOBHBIE OHATHSI 1 COOTHOLICHHS?

OceBas TypOuHa?

MHoroctyneHuaTbsle TypOUHbI?

PeaktuBHas TypOouna?

AKTHUBHas TypOuHa?

TypOuHa co cTyneHsMu qaBieHUs?



77. TypOuHa co CTYNEHSIMHU CKOPOCTH?

78. OqHOBEHEUHbIE MHOTOCTYIIEHUYAThIe aKTUBHBIE NTapLUaJIbHbIE TYPOUHBI?

79. buporaTuBHbIE TYpOUHBI?

80. AktuBHas TypOWHA C ABYMS CTYIECHIMHU CKOPOCTH?

81. PeakTuBHO-aKTHBHAs TypOUHA?

82. DHepreTHyecKue XapakTepuCTHUKU TypOUHbI? CriocOObI MOTY4YEHUS XapaKTEPUCTUK?

83. Pacuer xapakTepucTuK TypOUHBI?

84. IameHeHue mapaMeTpoB 10 JUTHHE MTPOTOYHOM YyacTu?

85. TertoBast cTeneHb peakTUBHOCTHU?

86. OgHoctyneHnyaTas paauaibHas TypOuHa?

87. [lapameTphl paualIbHBIX JIOMIATOYHBIX PEIIETOK?

88. [lapameTpbl OCEBBIX JONATOYHBIX PELIETOK?

89. JlonomHUTEIbHBIE TOTEPH B JIONATOYHBIX peIIeTKax?

90. Teuenue B TypOMHHBIX perieTkax?

91. Be160p KOHCTPYKTUBHBIX ITAPAMETPOB PEIIETOK?

92. O6TekaHue JTOMATOYHBIX PEIIETOK ra3oM?

93. Pexumsbl «3anupanusy padodeid pemeTku?

94. TIpodunupoBaHue J0MATOK TypOUHBI?

95. Okpyxno#t KIT/I u ko3 duimenT okpykHOU pabOThI CTYNEeHH TypOUHBI?

96. Ilotepu cTynenu TypOUHbBI?

97. MexaHU4ecKHe moTepu’?

98. TernioBast U KUHEMAaTHYECKasl CTEIIEHN PEaKTUBHOCTU TYpOUHBI?

99. CrymeHp peakTHBHON TypOMHBI (CXeMa, OCHOBHBIC COOTHOIIEHHS, TPEYTOJbHUKA
CKOpOCTEit)?

100. Crymenp aKkTHBHOH TypOHWHBI (CXe€Ma, OCHOBHBIE COOTHOUICHHUS, TPEYTOJIbHUKU
CKOpocTeit)?

101. 3amyck u ycroiunBocTh THA?

102. PerynupoBanue HacocoB U TypOuHbl THA?

103. IloTpeOHBII HAIOP CHCTEMBI TUTAHUS?

104. CriocoObl peryaupoBaHMs [0 PacXoy CUCTEMbl IOJJaul KOMIIOHEHTOB?

105. PerymupoBanue TypOUHBI?

106. IToaGop pekKMMOB IPHU PErYIUPOBAHUH CUCTEMBI 110/1a4¥ KOMIOHEHTORB?

107. VYcroitunBoCTh pabOTHI Hacoca B cucTeMe?

108. CoBmecTtHas paboTa HaCOCOB B cucTeMe?

109. Ontumuzainusi OCHOBHBIX mapameTrpoB THA?

110. beckoHTaKTHBIE YIUIOTHEHUS?

111. KoHTakTHBIE, CTOSSHOYHBIE U THAPOAMHAMUYECKUE yroTHeHus: B THA?

112. VYcrpolicTBO U paboTa UMNEIUIEPHOTO YIUIOTHEHUS?

113. VYcrpoiicTBo ¥ paboTa YIUIOTHEHUS C IJIABAIONIUM H ITOJTYTIOIBUKHBIM KOJTbIIAMH?

114. Tlapabona momoOHBIX PEXHMMOB; YHUBEpCaJbHasg XapaKTepHCTUKa Hacoca (crocod
MIOCTPOEHHUSI ); COBMEILIEHUE C XapaKTepUCTUKOI ceTn?

115. Kak paboraer THA u razoreneparop B XKP/] ¢ perynupyemoii taroii?

116. XapakTepuCTHKa CETH M YHUBEpCaJIbHAS XapaKTepUCTHKA Hacoca?

117. Bausuaue napamerpoB THA na Bpems Bbixoma JXPJ[ na pexum; 3amyck THA,
ITOBTOPHBIN 3aITyCK, OCTAaHOB?

118. OxekTopHBIl OycTepHbBII Hacoc, NPUHLMI JEWCTBUS, BBIOOP KOMIIOHEHTa JUIS
KEKTOpa B 3aBUCUMOCTHU OT €0 TEII0(U3NIECKUX CBOUCTB?

119. Kakue reoMeTpHueCKUe 1 PSKUMHBIE TApaMETPhl U XapaKTEPUCTUKH OTIUYAIOT HACOC
BTHA ot Hacoca rmaBaoro THA?

120. Kaxk Bnusier KI1/] Hacoca BTHA Ha kaBUTaIlMOHHBIE XapaKTEPUCTUKN CHCTEMBI TIOIAYH
toruBa B JKPJI u nBurarensHoi yctaHoBKe, Maccy THA?

121. Cxemsl BTHA c ra3oBoii u ruapaBnndeckoii Typounoii; 3amyck BTHA?



122. BnusiHEE yBEIUYEHUS PACYCTHOTO JABIICHUS B KaMEpE CrOpaHUs Ha SHEPTETUUCCKUE U
reomerpuyeckue napameTpsl THA?

123. Kaxk o6ocHOBaTh HE0OX0aMMOCTh pacnoyioxkenuss BTHA Ha nBurarene, B 0akax wim Ha
IHANAaX 0aKoB?

124. Ocesble u paguansubie cuiisl B THA?

125. OceBble cuiIbl B Hacoce U TypOuHe?

126. Pasrpyska poropa THA?

127. PanuanbHbIE CHIIBI B HACOCE B TYpOUHE?

128. Css3p maccsl THA ¢ ruppoguHaMuyecKiuMy apameTpamu cucteMsl nutanus JKPJ1?

129. OrtHocuTenpHAs Macca U yaeiabHas MoutHocTh THA?

130. VYnenbHas BUOPOHATPYKEHHOCTH?

7.2.6. MeToguka BBICTABJIEHHS OLEHKM TPH  TPOBEIEHUHU
MPOMEKYTOUYHOI aTTecTAlNU

DK3aMeH MPOBOAUTCS MO TeCT-OMIeTaM, KaXKIbId U3 KOTOPHIX coaepx uT 10
BOIPOCOB M 3a7a4y. Kaxaplii mpaBUIbHBIN OTBET HA BOMPOC B TECTE orleHuBaeTcs 1
Oamtom, 3amava onernBaercs B 10 6ayios (5 OamioB BepHOE penieHue u 5 6aios
3a BEpHBIN OTBET). MakcUMaIbHOE KOJUIECTBO HaOpaHHBIX OamtoB — 20.

1. Ouenka «HeynoBineTBOPUTENHHO» CTABUTCA B CIIy4ae, €CIU CTYIEHT
HaOpas MeHee 6 0asIoB.

2. OneHka «Y TOBJIETBOPUTEIBLHOY CTABUTCA B CIy4yae, €CJIM CTyACHT HaOpa
ot 6 1o 10 6amoB

3. Ouenka «XopoIio» CTaBUTCS B ClIydae, eclii CTyJIeHT Haopain ot 11 mo 15
OaIoB.

4. Ouenka «OTIMYHO» CTABUTCS, €CIIU CTYIeHT HaOpas oT 16 no 20 6amos.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon HaunmenoBanue
KOHTPOJIUPYEMOM OLICHOYHOTO
KOMIIETEHIIUU CpeACTBA

KonTponupyemslie pa3zesnsl (TEMbI)
JUCLUILINHBI

Ne i/t

1 IlonsATHE nOMATOYHOM MaIMHBI, OCHOBHBIE aomymeHus, |[[K-2 Tecr, 3ammra 1a60paTOPHBIX
HpUMe-HsieMble TIPH U3Y4eHUH TeOpHH pabodero mporecca pabor, TpeOoBaHMs K
JIONATOYHON Mallu-HbL. KypcoBoii pabote
TpeboBanuss k HacocaM u TypOuHaMm. OCHOBHEBIE
napamMeTpbl CH-CTEMBbl MOJaydl KOMIIOHEHTOB TOILIMBA.
Hacocnple arperater. TpeOGoBaHms k HacocaM. CXeMBbl
cucteM muranus ¢ THA. DneMeHTHl KOHCTPYKIHMH U
THUITOBAs! KJIACCH(UKAIIHS JIOTTATOYHBIX MAIINH.
TpeGoBaHus, IPEABABISIEMBIC K JIONATOYHBIM MAIIHHAM.
OCHOB-HBIE IONYLIEHUS NIPH N3yYSHNH T€UEHHs ra3a B
JonatoyHoi MamrHe. OTHOMEpHAas MOJIENb TEYCHHUS B
JIOTIATOYHOM MaluHe. /IByXMepHas MO-/eilb TEUEHHs B
JIonaTouHoM MamuHe. TpéXxmepHas MOJeNb TEUEHUs B
JIONATOYHON MalIKMHE.

2 OcobenHocTH pabouero mpouecca B OTAENbHBIX THHAX|[K-2 Tecr, 3amuTa 1a00paTOPHBIX
CTyNeHeil JIomaTOYHBIX MalKH. TepMoAMHAMUYEeCKUN pabor, TpeboBaHUs K
pacyer CTYIIEHH C HEPaBHO-MEPHBLIM HAIIOPOM IO BBICOTE KypcoBOii paboTe

nonatku.  KunemaTtnueckuit  pacyér  cTyme-HH  C
HEPABHOMEPHBIM HAIIOPOM.

VYpaBHEHUE HEPa3pbIBHOCTH MPUMEHUTENBHO K OJHO- U
JIByXMEp-HBIM MOJEINSIM JIONATOYHBIX MalluH. YpaBHEHHE
SHEPTrUH B TEIUIOBOH (opMe MPUMEHUTEIBHO K OCEBBIM
JIOITIATOYHBIM MaIllHHAM.

YpaBHeHHE 3HEPTHU B MEXaHUYECKol (opme. YpaBHEHHE
KOJIM-4ECTBA JIBUKEHMsI NMPUMEHUTENIBHO K JBYXMEpPHOM
MOJIEJIM JIONATOYHOM MAIUWHbI. YPaBHEHHWE MOMEHTOB




KOJIMYECTBA JIBMKEHUS INPUMEHUTENIBHO K JABYXMEPHOIL
MO/IEJIH JIONATOYHBIX MALINH.

V300pakeHne TepMOANHAMUYECKHX IIPOLIECCOB B
JIONATOYHBIX MAIIHHAX P-V-1uarpaMme

[ITnexonenTpoOEXKHBIE Hacochl. Paboune opransl. Pacuer
TUIpaB-IMYeCcKUX NoTepb. CxeMa ycrpoiictea. PacxonHsii,
JIMCKOBBIN, MOII-HOCTHOM, MeXaHW4YeCKUH U moyHbiid KT/
Hacoca.

OceBble HACOCHI U ITHEKOOCEBBIE HAcOCHl. Paboune opraHsl.
Pac-uer rugpaBnuueckux notepb. Cxema ycTpoiicTsa.
PacxomHbIi, THCKO-BEIN, MOIITHOCTHOM, MEXaHHYECKUN 1
nosiHbid KITJ1 Hacoca..

[1K-2

Tecr, 3amuTa 1a60paTOPHBIX
paboT, TpeboBaHus K
KypcoBoii paboTe

[ITHexoneHTpOOEKHBIE HAacOCH. TeopeTndeckuii Hamop c
Y4ETOM KOHEYHOT0 4yHciia jJonaTok. OTBOBI Hacoca.
T'unpasmuueckue notepu u rugpasimnueckuii KI1J[ Hacoca:
MOTe-pH Ha YTEUKH, AUCKOBBIE U MEXaHHYECKHE IOTEPH,
notepu Ha yreukd. KIIJI nacoca: pacxommsiit KIIJ,
quckoBbll  KIIJI, BHyTpenHuil Mmom-HoctHOM KIIJI,
mexanndeckuit KIIJ, momueiii KIIJ[. Onepreruyeckue
XapaKTePUCTHKU. Teopernueckue XapaKTePUCTUKU
HACOCOB IIpH Z = 0. JleficTBUTENbHEIEC XapaKTEePHCTHKU.
Ocessle Hacochl. I1IHexooceBoii Hacoc. 1IIHeKkoBbIH HacoC.
Bribop mapamMeTpoB OCEBBIX HAcCOCOB. DHEPreTHYECKHE
XapaKTePHCTHKH OCEBBIX HacocoB. [lapaboma momoOHBIX
pEeXHMMOB, yHHMBEpCaldbHas XapaKTepUCTH-Ka Hacoca
(crmoco0® TMOCTPOCHUS), COBMCIICHUE C XapaKTEPUCTHKON
cetu

Kaeurauns B Hacocax. OcHoBHbIe NoOHATH. KaBuTamus B
mHeke. [TapaMeTpbl, onpenensiomue aHTHKaBUTAHOHHbIS
CBOWCTBa IIHEKOLEH-TpoOekHOro Hacoca. CpbIBHOU
KaBUTALMOHHBIN 3amac. KaBUTanMOHHBIH KO3(pQHUIUEHT
OBICTpOXOAHOCTH.  YcnoBus  paboTel  Hacoca  0e3
KaBHTAallM-OHHOTO CcpbIBa. ONTHMAaNBHBIN AHaMETp BXOAa B
KOJIECO

BnusiHne = mapaMeTpoB = HAacOCHOW  CHCTEMBI U
MepeKaunBaeMoOro KOMIIOHEHTa TOIUIMBA Ha JaBJICHUE B
Gake. ['miopaBnmuyeckas CcHCTeMa, AaHTHKAaBUTALMOHHBIC
KadecTBa Hacoca. Ouznueckue cBoiicTBa
HepeKa-IMBaeMOro KOMIIOHEHTA TOTUIHBA.

ObecmneyeHne BHICOKOTO aHTHKABUTAI[IOHHOTO KauecTBa
IIHEKO-TIEHTPOoOeKHOTO Hacoca. Beibop mapameTpoB
IIHEKOLIEHTPOOEKHOTO Ko-Tieca. [IpumeneHme OycTepHBIX
HACOCOB B CHCTEMax IUTaHMUsI.

[1K-2

Tecr, 3amnTa 1abopaTopHBIX
pabort, TpeboBaHMA K
KypcoBoii paboTe

N3menenue napamMe€TpoB 10 IJIIMHE HpOTO'-IHOf’I YacCTHu.

TermoBast ~ cTemeHb  peakTHBHOCTH.  M300pakeHme
JEHCTBUTENBHBIX MPOIECCOB Typ-OMHBI HA TEIUIOBBIX
JrarpamMMax.

Tedenne B TypOMHHBIX pemneTKax. BeI0op KOHCTPYKTHBHBIX
Ma-paMeTpoB pemieTok. PacmmpeHne rasa B pelIeTKax.
Cyxatomuecs pemer-ku. Kocoit cpe3  cyxkaromeiics
pemietkd. PemeTkn M comia ¢ pacHIMpSIIO-LIIMMUCS
kaHagaMu. Kocoil cpe3 pacIIMpsIOmHXCS COIUIOBBIX
petretok. [IpodunrpoBaHue COMIOBBIX PELIETOK U COILI.
OobTtexanne JIOIATOYHBIX pemeTok Ta30M.
IIpodummpoBanne 10-maTok AN TO3BYKOBBIX CKOPOCTEH.
IIpodmmmpoBanne  momarok OIS CBEPX3BYKOBBIX
ckopocreid. OmnpeneneHne yria BBIXOAA M3 PEIIETKH IIPH
00TeKaHUM €€ TIa30M CO CBEPX3BYKOBOH CKOPOCTBIO.
PexuMBI «3anupa-Hus» pabodell pereTKH.

Bricota u mumpuHa pemetku. OceBoil 3a30p. Bricota un
IIUpUHA CcOIMIOBOH pemieTkd. CTemeHb MNapLUalbHOCTH.
Bricora kormueckux cort. Yucio corur. BeicoTa u mupuHa
paboueii pemerkn. OnpeneneHne 0ceBoro 3a3opa.
Oxpyxuott KIIJl n kxo>ddumment okpyxuHOH padOTHI
crynern TypOunsl. Ilotepn crynenu TypOunsl. I[lorepw,
CBSI3aHHBIE C YTEUKOH pa-004ero Tena U3 NpOTOYHOH YacTH.
Juckossle notepu. [loTepH Ha TpeHue nucka U OaHmaxa.
IToTepu, cBsi3aHHBIE C MAPIUATIBHBIM MOBOJIOM.
Mexanndeckue motepH. OPQEKTUBHBIA MOIIHOCTHOM
KITJ. 3a-Bucumocts 3bdexrusroro KII ot u/Carx

[1K-2

Tecr, 3amnTa 1a6OpaTOPHBIX
pabort, TpeGoBaHHS K
KypCcoOBOii paboTe




OmpeneneHre ONTUMANBHBIX CTENEHH MapHMalbHOCTH U
OTHOLICHUSI U/Caji OMHOCTYIICHYATOM aKTHB-HOM TypOHHBL.
MHorocryneHuaTtele TypOuHBL. PeakTuBHas TypOuHa.
AxtuBHas Typ6uHa. TypOMHA CO CTYNEHSIMH NaBIICHUS.
Typbuna co cryneHsmMu ckopocTH. OIHOBEHEYHBIE
MHOTOCTYIICHYaThle aKTHUBHBIC MapluajbHBIC TYpOWHEL.
BuporatnBHble TypOWHBL. AKTHBHas TypOMHA C IBYMS
CTyTIe-HSIMU CKOPOCTHU. PeakTHBHO-aKTHBHAsI TypOUHA.
DHepreTUYecKre XapakTepUCTUKU TypOUHBL. Busl
XapakTepu-CTUK. CIOCOObI MOIYYECHHUS XapaKTEPUCTHK.
HatypHele u MonenbHbIe Hc-nbITaHusA. Pacuer
XapaKTePUCTHK TYPOUHEL.

6 VYcroitunBocTk paboTHl Hacoca B cucreme. CoBMecTHas T1K-2 Tecr, 3amnTa mabopaTopHBIX
paboTa HacocoB B cucteme. OceBbIe U pafialbHbIe CHIIBI B paboT, TpeboBaHus K
THA. OceBble cuitbl B Hacoce U TypOuHe. MiMnemiepHoe KypcoBoii paboTe

ymotHeHnue. Pasrpyska poropa THA. PaguaibHel cHitsl B
Hacoce U Typoune. CBs3p Mmaccsl THA ¢
THI-POJAUHAMUYECKUMH MapaMeTPaMU CUCTEMbI TUTAHUS
JKPJI.

7.3. Mertoauueckue MaTepuajibl, oNpeaesiomine MNPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMbI TECTUPOBAHHUA, JUOO C HUCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha
OymaxkxHoM Hocureine. Bpemsa tectupoBanuss 30 MuH. 3aTeM OCYUIECTBIIETCS
IIPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABISAETCA OLIEHKA COIVIACHO METOIUKU
BBICTABJICHUS OLICHKHU ITPU MPOBEICHNHN ITPOMEKYTOUYHOM aTTECTALUH.

Pemenue craHmapTHBIX 3aJad  OCYLIECTBIISECTCS, JUOO MpU MOMOIIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMUSL, JINOO C UCIIOJIB30BAHUEM BbIIAHHBIX 3a/a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIISCTCS
IIpOBEpKa pelIeHus 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJIECHUS OLICHKU TP MPOBEACHUU TPOMEKYTOUHOM aTTeCTALINH.

Pemienne mnpukiIagHBIX 3a4ad  OCYIIECTBIAETCS, JHUOO TpU TOMOLIU
KOMITbIOTEPHOM CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIB30BAHUEM BhIAHHBIX 3a7a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
IpOBEpKa pEelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPU MPOBEAECHUN IPOMEKYTOUHOM aTTECTALMH.

3amuTa KypcoBOW pabOThl MM OTYETa MO BCEM BHJAM MPAKTHK
OCYILIECTBIISIETCS COTIIACHO TPEOOBAHUSAM, MPEAbSIBISIEMBIM K paboTe, ONMCaHHBIM B
METOAMYECKUX Marepuanax. IIpumepHoe Bpemsl 3alMThl Ha OJHOIO CTYJEHTA
coctapisier 20 MUH.

8 YYEBHO METOJINYECKOE U UHO®OOPMALIMOHHOE
OBECINHEYEHUE JUCIUIIJINHBI)
8.1 Ilepeuenb yueOHOIl JHTEpPaTypbl, HEOOXOAUMOM ISl OCBOEHUS

AUCHUITJINHBI
Ne ABTOpBI, 3arnaBue I'ogbr |O0ecneyenHoc
n/n COCTAaBHUTEIHN A3daHHUA. Thb
Bun
N30aHU

A

1. OcHoBHas TUTEpaTypa
JI1.1 | WBanoB A.B. WBanos A.B. Pacuér wu mnpodmmmposanue | 2010 1,0
ITHEKOIICHTPOOEKHOTO  Hacoca TypOOHAcCOCHOTO | Tiedar.
arperara JKPJI: yue6. Ilocobme / A.B. VBaHOB.




Boponex: T'OYBIIO «Boponexckuit
TOCYJapCTBEHHbIH  TEXHUYECKUN  YHUBEPCUTETY,
2010. 120 c.

2. lonosiHMTeILHAS JUTEPATYPa

JI2.1 |KsacuHukos JI.A. Teopus w© pacdeT HHEProcwioBEIX ycraHoBok| 2001 1,0
JlaTpimes JLA. KOCMHU-YECKHX JIETATEIbHBIX AaIlapaToB yae0.| medart.
[Nonomaper-CremnHoti |mocobue / JI.A. Ksacuukos, JI.A. Jlateimes, H.H.

H.H. [Monamapes-Crennoir, J[.JI. Cespyk. - 2-¢ m3n,
Cespyx 1. nepepad. u gom. - M. : Uzn-so MAH, 2001. - 480c.

J12.2 |dpo3mos U.T. I'unporazonmmaamuka [DnekTpoH. pecypc]: Yuebnoe| 2005 1,0

Mosrogoii H.B. nmocobue. / Boporex: Boponex. roc. Texs. yH-T, 2005.| megart.
214 c.

JI2.3 | deiu MLE. IunporazonnHamuka: YuebHoe mocobue st By30B. —| 1984 0,5
3apsHkuH A.E. M.: MamuHocTpoeHue, 1984. — 384 c. neyar.

J12.4 |OBcsinuukoB b.B, OpcsnankoB  b.B. Pacuér wu mnpoektupoBanume| 1996 1,0
Cenudonos B.C., IIHEKOIICHTPOOEKHOro Hacoca: yued. Ilocobue/ B.B.| meuart.

Yeprakos B.B. OgscsaunnkoB, B.C. Cenudonos, B.B. Ueprakos. M.:
Uzn-Bo MAU, 1996.-72 c.

JI2.5 |Bopogckuii B.1., BricokooGopoTHble Jomaroynele Hacockl / B[ 1975 1,0
Epmos H.C., Bo-posckuii, H.C. Epmos, b.B. OBcsHHUKOB U 1p.;| meyart.
OBcsnuukoB b.B. mox pen., B.®. Uebaesckoro u b.B. OBcsnHukoBa —

M.: Mamunoctpoenue, 1975.
JI2.6 |Bopogsckuii B.1., OgscsinHnkoB b.B. Teopus u pacuér arperaroB| 1986 1,0
Oscsanuukos b.B. MUTa-HUS KUIKOCTHBIX paKeTHHIX apurareneid / B.B.| meuart.
OB-CSIHHUKOB, b.1. Boposckuii. — M.:
MammsaocTtpoe-aue, 1986.-376 ¢
3 Meroauyeckue pa3padoTKku

JI3.1 | Jdemspsuenko 0. B. | MeTtoanueckue YKa3aHUA K BBITIOJTHEHUTO 2015 1,0
Kpyxaes K.B. MPAaKTHYECKUX W  CAMOCTOSATENBHBIX paboT MO |3IeKTp.

IImaros JI.I1. JUCLUILIIMHE «Teopus u MIPOEKTUPOBAHUE | pec.

TypOOHACOCHBIX ~ arperatoB» sl CTYJCHTOB
CIIEI[MAJIBLHOCTH 160700.65, 24.05.02
«[IpoekTupoBaHue aBHAIMOHHBIX U  PAaKETHBIX
JBHrareneit» o4yHoil ¢opmel oOyuyenus / GI'BOY
BIIO "BopoHex)CKHit roCy1apCTBEHHbIN
TEXHUYECKUH YHHUBEpCHUTET"; COCT. I0.B.
Hembsuenko, K.B. Kpyxaes, J[II. IlImaros.
Boponex, 2015. 42 c. (404-2015)

JI13.2 | Jdembsnenko 0. B. | MeTtoauueckue YKa3aHUA K BBITIOJIHEHUTO 2015 1,0
Kpyxaes K.B. mabopaTOpPHBIX PaboT 1Mo AucHUILINHEe «Teopus u |3JeKTp.
maros J.I1. MIPOEKTUPOBAaHNE TYypOOHACOCHBIX arperaroB» MO | pec.

CHEIHaIbHOCTH 160700.65, 24.05.02
«IIpoekTnpoBaHue aBHAIMOHHBIX W  PAKETHBIX
nBurareneit» ouHod Gopmbl o0ydenus) / GI'BOY
BIIO «Boponexckuit rOCyAapCTBEHHbIN
TEXHHYECKUH  YHHBEPCHTETY; Cocr. 10.B.
Hembsinenko, J[.II. IHmaros, K.B. Kpyxkaes.
Boponex, 2015. 40 c. (403-2015)

JI3.3 | Hemsbsirenko 0. B. | Meronuueckue ykazaHus K BBINOJHEHHIO KypcoBoit | 2015 1,0
Kpyxaes K.B. paboTel o guctuIuinHe «Teopus U MPOSKTHPOBAHUE | DIIEKTD.
maros J.I1. TypOOHACOCHBIX ~arperaToB» IO CIEIHAIBHOCTH | pec.

160700.65, 24.05.02 «IIpoextupoBanue
ABHAIIOHHBIX W PAKETHBIX JBHUTaTesieil» O4HOH
¢dopmer o0yuenus / ®I'BOY BIIO «Boponexckuit
TOCYAapCTBEHHBI ~ TEXHWYECKHH  YHHBEPCHUTETY;
Coct. 10.B. Jlempbsnenko, K.B. Kpyxaes, I.IL
IlImaros. Boponex, 2015. 47 c. (402-2015)




8.2 IlepeueHb MHGOPMANMOHHBIX TEXHOJOTHiH, HCNOJb3yeMbIX NPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca Mo AUCHHUIIMHE, BKJIIOYas
nepe4yeHb  JHULIEH3MOHHOI0  NPOrPAMMHOIO  o0ecledYeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Microsoft Win Pro 10
2. Acrobat Pro 2017
3. NX Academic
4.7 zip

5. Google Chrome
6. LibreOffice

7. Mozilla Firefox

8. Ansys, MathCAD

9. OppenOffice

10. http://www.edu.ru/ - oOpa3oBarenbhblii moptan BI'TY

11. http://window.edu.ru, https://wiki.cchgeu.ru - wuHpOpMaIOHHBIC
CIIpaBOYHBIC CUCTCMBbI

12. elibrary.ru

13. http://vipbook.info - sekrpornas 6udanoTeka

14. www.iprbookshop.ru — sanektponHas 6u0IMOTEKA

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS IJIsA

OCYUIECTBJIEHUA OBPASOBATEJIBHOT' O ITPOLECCA

Aymutopus Ne 153 (yn. Bopommioa, 20, 8 3T.), yKOMIUICKTOBaHHas
CHEIUAIN3UPOBAHHOM  MeOeNbl0 [T OOy4aroluxcsi U TperojaBarers,
o0opyZoBaHHAs MYJBTHMEAHA-TIPOCKTOPOM W OKPAaHOM, IS TPOBEIACHUS
JICKITMOHHBIX U MPAKTHYECKUX 3aHATHIH.

Aynuropun  Ne 154, Ne 149 (yn. Bopommmosa, 20, 8 o1.),
YKOMIUJICKTOBAHHBIE ~CTCIHAIM3UPOBAHHON MEOCNbI0 I OOyYarommxcss u
MPEToIaBaTeNs ISl MPOBEACHUS JICKITMOHHBIX M TIPAKTHYCCKUX 3aHATHH.
CriennanM3upoBaHHAs ayIUTOPHS, OCHAIICHHAS] TIEPCOHALHBIMU KOMIThIOTEpaMHU
U CIEeNUaJIbHBIM IPOTPAMMHBIM oOOecredeHueM IS JIabopaTOpHBIX pPaboT -
yueOHass ayauropus Ne 134 (yn. Bopommmosa, 20, 7 3T.), YKOMILICKTOBaHHasI
CHEIUATN3UPOBAHHON MeOenbl0 UM O00OpyJOBaHHAS TEXHUYECKUMH CPEIACTBAMU
oOydYeHUs: TMEePCOHATBHBIMA KOMITBIOTEpAMU C JIUIICH3WOHHBIM IPOrPaMMHBIM
o0ecrieyeHrneM ¢ BO3MOKHOCTBIO TIOJIKIIFOUCHUS K ceTu «ITHTepHeT» U TOCTYIOM B
AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

Crieruanu3upoBaHHas JIA0OpATOPHS THAPOTa30IMHAMUKHN, OCHAIICHHAS

CTEHJIaMU JJIs1 Ta0OPAaTOPHBIX pabOT: CTEHA JUIsl ONPEAECICHUS XapaKTEPUCTHK
HACOCOB; CTEHJI JUIs ONPEACIICHUS XapaKTEPUCTUKU TyPOUHBI.


http://window.edu.ru/
https://wiki.cchgeu.ru/

10. METOANMYECKUE YKA3ZAHUSA JJISA OBYYAIOIIUXCH 110
OCBOEHMHIO JUCIIUIIJIMHBI (MOY JIS)

[To mucuunnune «Teopus M MPOEKTUPOBAHUE TYpOOHACOCHBIX arperaToB)
YUTAIOTCS JIEKIUU, IPOBOJIATCS MPAKTHUECKUE 3aHATUS U JTaDOpaTOpHbIE PabOTHI,
BBITIOJIHAETCS KypcoBas padora.

OCHOBOM M3y4Y€HHUs] JUCHUIUIMHBI SBISIIOTCA JIEKUIWH, HA KOTOPBIX
U3JIaraloTcs HauOoJee CyIIECTBEHHbIE U TPYAHBIE BONPOCHI, & TAKXKE BOIPOCHI, HE
HaIIEIINE OTpaXXeHHs B yueOHOI TuTeparype.

[IpakTHyeckue 3aHATHS HANpPaBIEHBl HAa TMPUOOPETEHHE MPAKTUYECKUX
HAaBBIKOB pacueTra TYpOOHACOCHBIX arperatoB. 3aHATUS MPOBOAATCS IIyTEM
pElIeHHs] KOHKPETHBIX 3a/1a4 B ayIUTOPHH.

JIabopaTopHbie paOOThI BBINOJIHSIOTCS Ha Ja0OpPaTOPHOM OOOPYJIOBaHUU B
COOTBETCTBUH C METOJIMKAMMU, IPUBEICHHBIMH B YKa3aHUSIX K BBIIIOJHEHHIO padoT.

Meronuka BBITIOJIHEHUS KypCOBOM paboThI U3JI0KEHA B
y4e0HO-METOINYECKOM MOCOOUH. BBIMONHATE 3Tanbl KypcoBOW padOTHI JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTposp ycBO€HHs Marepuana JUCLUIUIMHBI IPOU3BOJIUTCS IPOBEPKOMN
KypCOBOM pabOThI, 3aIIUTON KYpCOBOM pabOTHI.

Buy yueOHbIX 3aHATHIA JleaTenbHOCTh CTyA€HTA

Jlexius Hanucanne KoHcmekTa JIEKUMI: KpPAaTKO, CXEMAaTHU4HO,
IOCJIEI0BATENbHO  (DUKCUPOBAaTh OCHOBHBIE  I1OJIOKEHMUS,
BBIBOJIbI, (DOPMYIMPOBKH, OOOOILIEHHS; MOMEYaTh Ba)KHbIE
MBICIIY, BBIIEJATH KIIOUEBBIE CIIOBAa, TepMUHBL [IpoBepka
TEPMHUHOB, MOHATUN C MOMOIIBIO ASHUMUKIONEAUMN, CIIOBAPEH,
CIIPAaBOYHMKOB C BBIIUCBIBAHUEM TOJKOBAaHUN B TETPalb.
O6o3HaueHue BONPOCOB, TEPMUHOB, MaTepuaya, KOTOpHIE
BBI3BIBAIOT TPYIAHOCTH, IIOMCK OTBETOB B PEKOMEHAYEMOMU
mutepatype. Eciau camocTosiTensHO HE yaercst pa3oOparbes B
MmarepHaine, Heo0X0oaAUMO c(hOpMYIHPOBATH BONPOC M 33JaTh
IIpenoaaBaTesio Ha JIGKIIMH WM Ha TPAKTUYECKOM 3aHSTHH.

[TpakTueckoe KoHcnekTupoBaHue peKkoMeHAyeMbIX HCTOYHHMKOB. Pabota ¢
3aHsATHE KOHCIIEKTOM JIEKLIUH, MOATOTOBKAa OTBETOB K KOHTPOJBHBIM
BOIIpOCaM,  IPOCMOTP  PEKOMEHIYEMOW  JIMTEPATYypHI.

[IpocnymmBanne ayauo- U BUIECO3ANMCEN MO 3aJaHHON TeEMe,
BHITIOJTHEHUE pacueTHO-TpadUUYeCKUX 3aJaHuil, peleHue
3a]1a4 [0 aJlTOPUTMY.

JlabopaTopHas pabota JlaGopaTopHbpie pabOTHI TO3BOJSIOT HAYYHUTHCS TPUMEHSTH
TEOpeTUYECKHE 3HAHUS, TOJIyUeHHBIE Ha JIEKIMH IPU peIICHUH
KOHKPETHBIX 3a1a4. UToObI Hambosee paroHALHO U TMTOJTHO
UCTOJb30BaTh  BCE BO3MOXHOCTH  JIaDOPATOPHBIX  JUIS
MOJTOTOBKH K HUM HEOOXOMMO: CIeNyeT pa3o0parh JIEKINIO
o COOTBETCTBYIOIIEH TEME, 03HAKOMUTCSA C
COOTBETCTBYIOIIMM  pa3fesioM  ydyeOHuKa, mpopadoTarh
JIOTIOJTHUTEIBHYIO JIUTEPATyPy U UCTOYHHUKH, PEIIUTH 3a]1a4i U
BBINTOJIHUTH JIPYTHE MUCbMEHHBIE 3aJIaHUSI.

CamocrosarenbHas paborta  |CamocrtosATenbHass  paboTa  CTYyJEHTOB  CIIOCOOCTBYET
rTyOOKOMY YCBOEHHs Yy4eOHOro MaTepuaga W Pa3BUTHIO
HaBBIKOB camooOpaszoBanus. CamocrosiTenbHas  pabota




MpEaIonaraeT CIeayIIue COCTABIIIONINE:

- pabora ¢ TeKCTamMH: YYeOHUKAMHU, CIPABOYHUKAMH,
JIOTIOJTHUTEILHOM ~ JIUTEpAaTypod, a Takke mpopadoTka
KOHCHEKTOB JICKITHH;

- BBINIOJIHEHUE JJOMAITHUX 3aJlaHUM U PACUETOB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSITEIbHOTO U3YUCHUS;

- ydactue B paboTe CTYJIEHYECKHUX HAYYHBIX KOH(EPECHIIUH,
OJIMMITHA/T;

- HOJITOTOBKA K MPOMEKYTOYHOM aTTECTAINH.

IToaroroBka K IpOMEKyTOYHOMN
aTTecTaluu

I'oroBUTBCSI K  IPOMEKYTOYHOM  arTecTaliyd  CIELyeT
CUCTEMATUYECKH, B TCUYECHUE BCEro cemecTpa. MHTeHcuBHas
NOArOTOBKA [JOJDKHA HA4YaTbCs HE IIO3JHEE, YeM 3a
MECSL-TIOATOpPa OO IPOMEKYTOYHOM arrecrauuu. JlaHHbIE
nepes 9K3aMeHOM TpH JTHS 3P (PEeKTUBHEE BCETO MCIIOIB30BATh
JUIsl IOBTOPEHUS M CUCTEMAaTU3allMy MaTepuaa.




