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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. eau AuCIUIIHHBI

O3HAKOMHUTH CTYJICHTOB C MPUHIIAIIOM JACHCTBUSA U YCTPOMCTBOM Hamboee
pactpoCTpaHEHHBIX BHJIOB HACOCOB M KOMIIPECCOPOB, HCIIOIB3YEMBIX IIPH
TPAaHCIIOPTHUPOBKE M XPAHCHUH YTIICBOJOPOIHOTO CHIPhSI U OCBOCHHM HE(PTSIHBIX H
ra30BbIX CKBAXHH.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

- (opmupoBaHuEe HEOOXOIUMBIX YMEHHM IMMOIH30BATHCS XapPaKTEPUCTUKAMHU
HACOCOB, TUAPOJBUTATEINICH, THAPOTIEpE1ad, KOMIIPECCOPOB;

- 3HaTh W yMETh BHIOWPATh MAIIMHBl U TIPUBSI3BIBATH MX K KOMIUICKCY
000py0BaHUS IO OCHOBHBIM TTOKA3aTEIIsIM;

- YMETh MPOW3BOJIUTH PACUETHI, CBI3aHHBIC C MPHUCIIOCOOJICHUEM MAINH K
TEXHOJIOTHYECKUM YCJIOBUSM U PETYIMPOBAHUCM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JMucuuninuHa «HacocHble W KOMIIPECCOPHBIC CTaHIIMKW» OTHOCHUTCA K
JTYCLIUIUIMHAM BapyuaTUBHOM yacTu Oyioka b1.

3. HEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JUCHUIIJIIMHE

[Iponecc n3yuenus: aucuuIInHbl «HacocHbIe U KOMIPECCOPHBIE CTAHIIUNY
HampaBlieH Ha POpMHUpPOBAHHUE CIEAYIOIUX KOMITETEHITHIA:

[TK-12 - cmtocoGHOCTD MCTONB30BaTh (PM3UKO-MAaTEMaTHUECKHIA anmapar JJis
pelieHusT  pacyeTHO-aHAIMTHUYECKMX  3a7a4,  BO3HHUKAIOIUX B  XOJE
npo¢eCCUOHATIBHON eI TEIIbHOCTH

[IK-2 - cmocoOHOCTh IKCIUTYaTUPOBATh U OOCIY)KHBATh TEXHOJOTUYECKOE
000pyl0BaHUE, UCMOJIb3YEMOE IMPHU CTPOUTENIHCTBE, PEMOHTE, PEKOHCTPYKLIHUU U
BOCCTAaHOBJICHUHM HE(TSHBIX U Ta30BbIX CKBAXKWH, J0ObIYe HePTH U raza, cOope u
MOJIFOTOBKE CKBAKMHHOW MPOAYKIMH, TPAHCIIOPTE U XPaHEHUU YIJIEBOJAOPOJIHOTO
CBIPbS

Pe3yabTaThl 00y4YeHUs1, XapaKTepU3yOLue

Komnerenuus
cpopMUPOBAHHOCTH KOMIIETEHLIMH

[1K-12 3HATh OCHOBHBIE MOHATHS (PU3UKO-MATEMATHUYECKOTO
aHaJIKM3a; YUCICHHBIX METOJJOB; TEOPUU BEPOSITHOCTEN
Y MaTeMaTUYECKOM CTaTUCTHKU JJISl PELICHUS
pacueTHO- aHAIUTUYECKUX 3a/1a4, BOSHUKAIOIINX B
X0J1e Mpo(heCCHOHAIBHOM IESITCIILHOCTH

YMETb UCIIOJIb30BAaTh OCHOBHBIE IMOHATUSA
(hU3MKO-MaTEMaTUUECKOTO aHaATN3a; YUCICHHBIX
METOJOB; TEOPUU BEPOSITHOCTEN U MATEMATUYECKOU
CTAaTUCTUKH IS PELICHUS PACUETHO-aHAJIMTUYECKUX
3a/1a4, BOSHUKAIOIIKX B X0J1€ NMpodeccuoHanbHON
JICSITEIIbHOCTHU

BJI1aACTh MCTOAaMH (l)I/ISI/IKO-MaTeMaTI/I‘-IeCKOFO




aHalin3a, YUCJICHHBIX MCTOJ0B; TCOPHUHU BCpO}ITHOCTefI
1 MaTE€MaTH4YE€CKOM CTaTUCTUKH JJIs1 pCIICHUA
PaACUCTHO-AHAJIUNTUYICCKUX 3ad4, BOSHUKAIOIINX B
X0I¢C HpO(I)CCCHOHaJIBHOfI ACATCIIBHOCTHU

[1K-2

3HATh CIIOCOOBI IKCITTyaTalMHA U 00CITY )KHBAHUS
TEXHOJIOTHYECKOTO 000PYA0BaHUS, HCIIOIH3YyEMbIC TIPH
CTPOUTEILCTBE, PEMOHTE, PEKOHCTPYKIIUH U
BOCCTaHOBJICHUHM HE(PTSIHBIX U Ta30BbIX CKBAKHH,
no0bIue HepTH U Ta3a, COOPE U MOJATOTOBKE
CKBKMHHOM MPOJTYKIIMH, TPAHCTIOPTE U XPaHCHUU
YTJIEBOJIOPOJHOTO CHIPhS

YMETh IKCILTyaTHPOBATh U 00CTYKUBATh
TEXHOJIOTHYECKOE 000PYyTI0BaHNE, UCIIOIB3yEeMOe TTPU
CTPOUTENIBCTBE, PEMOHTE, PEKOHCTPYKIIUH U
BOCCTAHOBJICHUU HE(MTSIHBIX U TA30BBIX CKBAXKHH,
no0bIue HepTH U Ta3a, cOOpPE U MOJATOTOBKE
CKBaKUHHOM MPOAYKIIUU, TPAHCIIOPTE U XPAaHCHUHU
YTIIEBOJAOPOTHOTO CHIPHS

BJIQ/IETh CIOCOOHOCTBIO IKCIUTYaTUPOBATH U
00CITy>KHMBaTh TEXHOJIOTMYECKOE 000PYI0BaHUE,
UCITIOJIb3yEeMOE MPU CTPOUTEIHCTBE, PEMOHTE,
PEKOHCTPYKITUU U BOCCTAHOBIICHUU HE(DTIHBIX U
ra3oBbIX CKBaXHH, 100b14e HEDTHU U Ta3a, coope u
MOATOTOBKE CKBAKHHHOU MPOTYKIIMH, TPAHCTIOPTE U
XPaHEHHUH YTIIEBOJOPOIHOTO CHIPhS

4. OB BEM JIUCIUITJINHBI
O6mass TPyJIOEMKOCTh JUCHMIUIMHBI «HacocHble MW KOMIIPECCOpHBIC
CTAHIIMM» COCTaBJISIET D 3.¢.
Pacnipenenenne Tpy10€MKOCTH TUCITUTIIMHBI 110 BUJIAM 3aHSITHIA
ouyHasi popma o0yueHust

. Bcero |CemecTpsl

Bunbr yue6HOM paboThI HACOB 5
AyIHUTOpPHBIE 3aHATHS (BCEr0) 72 72
B Tom uncre:
Jlexuuu 18 18
[TpakTuueckue 3ausatus (113) 36 36
JlabopaTtopusie pabotsl (JIP) 18 18
CamocTtosiTeibHas padoTa 63 63
Yackl Ha KOHTPOJIb 45 45
Buiel MpOMeXyTOYHOM aTTeCTaINH - DK3aMEH + +




OOmas Tpy10eMKOCTb:
aKaJIEMAYECKUAE YaChl 180 180
3a4.e. 5 5
04HO-3204Hasi popma o0yueHust
. Bcero |CemecTpbl

Busr yueOHOM paboThI HACOR >
AyAUTOpPHBbIE 3aHATHSI (BCET0) 44 44
B Tom uncre:
Jlexnun 18 18
[Tpaktuueckue 3anstus (I13) 18 18
JlaGopatopusbie pabotsl (JIP) 8 8
CamocTtosiTesibHas padoTa 109 109
Yacel Ha KOHTPOJIb 27 27
Buibl npoMeXyTOYHOM aTTecTaluu - 9K3aMeH + +
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.e]. 5 9)

5. COAEP KAHUE JUCIUIIJIMHBI MOAYJIA)
5.1 Copaep:xkanue pa3aesioB JAUCHUINIMHBI M paclpelejieHHe
TPYA0EMKOCTH 10 BUIAM 3aHATHIA
ouHasi popma o0yueHust

Ne HaumenoBanue TeMbl Conepxanue pasnena Jlekn Tpai | JIab. CPC Beero,
/11 3aH. 3aH. qac
1 Beenenne Baenenne 4 4 4 7 19
2 Hacocsl Hacocsl 2 4 2 8 16
3 l'uapomexaHuka EHTPOOEKHOTO I'mapomexannka EHTPOOEKHOTO 2 4 2 8 16
Hacoca Hacoca
4 XapakTepUCTHKH JIOMACTHBIX XapakTepUCTHKH JIOMACTHBIX HACOCOB
HacocoB 2 4 2 8 16
5 Bo03BpaTHO-NIOCTYNATEIbHBIC Bo3BpaTHO-NOCTYNATENIbHBIE HACOCHI
Hacocsl (BITH). Teopust netictBust (BITH). Teopus neitcteust BIIH 2 4 2 8 16
BITH
6 PoTopHbIe Hacochbl PoTopHble Hacochl 2 4 2 8 16
7 ITprmMeHeHre HacoCOB ITpumMeHeHne HacoCcoB 2 6 2 8 18
8 KOHCTpYKTHBHBIE OCOOCHHOCTH KOHCTpYKTHBHBIE OCOOCHHOCTH 2 6 5 8 18
HACOCOB HACOCOB
Hroro| 18 36 18 63 135
04HO-3204Hasi Gopma 00yUeHus
Ne HaumeHoBaHUEe TEMbI Cogepxanue pasjena Jlekn Tpai. | JIab. CPC Beero,
/1 3aH. 3aH. qac
1 BBenenue Beenenne 4 2 2 12 20
2 Hacocsl Hacocsl 2 2 2 14 20
3 | T'mapomexaHHKa EHTPOOEKHOTO T'uapomexaHuKa HEHTPOOESKHOTO 2 5 5 14 20
Hacoca Hacoca
4 XapakTepUCTHKH JIOMACTHBIX XapakTepUCTHKH JIOMACTHBIX HACOCOB
HAacoCoB 2 2 2 14 20
5 Bo03BpaTHO-MOCTYNATEIbHBIC Bo3BpaTHO-nOCTyNAaTEIbHBIE HACOCHI
Hacocsl (BITH). Teopust netictBust (BITH). Teopwus neitcteust BITH 2 2 - 14 18
BITH
6 PoTtopHble HacOCH! PoTtopHble HAacOCH! 2 2 - 14 18
7 ITpumMeHeHre HacoCOB ITpumeHeHrne HacoCOB 2 2 - 14 18
8 KoHCTpYKTHBHBIE OCOOCHHOCTH KoncTpyKkTuBHBIE 0COOEHHOCTH 2 4 ) 13 19
HacoCoB HAacOCOB




Mroro|l 18 | 18 | 8 [ 109 [ 153 |

5.2 [lepevyeHb J1a60PaTOPHBIX PadoT
JlabopaTtopnas paborta Nel «Hacocw».

JlabopaTtopHas pabota Ne2 «['mapomexaHuka IEHTPOOESKHOTO HACOCAY.

JlabopaTopHas pabota Ne3 «XapaKkTepuUCTHKHU JIOMTACTHBIX HACOCOBY.
JlabopaTtopHas pabotra Ned4 «BosBpartHo-moctymnarenbHbie Hacochl (BITH).

Teopus neuicteus BITH».
JlabopaTtopHas pabota Ne5 «PoTopHbIe HACOCHI.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBeTrcTBUM ¢ y4EOHBIM IIJJAHOM OCBOCHHME JUCHUIUIMHBI HE
MpeayCMaTPUBAET BBIMOJHEHUE KYpPCOBOTO MpoeKTa (paboThl) MM KOHTPOJBHOM
paboTHI.

7. OHEHOYHBIE MATEPUAJIbI IJIS ITPOBEJIEHUSA
IMPOMEXKXYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JUCHUIIJINHE

7.1. OnucaHue mMoka3arejieidi U KpUTEpPUEB OLEHUBAHUS KOMIeETEHIH
HA Pa3IMYHBbIX dTanax ux GopmMupoBaHusl, ONUCAHUE IKAJ OLEHUBAHUS

7.1.1 ITan Tekymero KOHTPOJIA

Pesynbrartel TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCUOHHOM aTTECTAIMU
OLICHUBAIOTCS M0 CIEAYIOLIEH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAHY.

PesyabTaThl 00y4eHus,

Komme- XapakTepusyomme Kpl/ITepl/lI/I
ATTecTOBAH He arrecroBan
TEHIUS copmMHpOBaHHOCTH OLlCeHUBAHUA
KOMIIETCHIIUHU
IK-12 3HaTh OCHOBHBIE TIOHSATUS AxTuBHas pabota Ha Brimonnenne pabor| HessimonHeHne

(hM3MKO-MaTEeMaTHIECKOTO MPAaKTUYECKUX 3aHATHSAX, B CPOK, paboT B CPOK,
aHaJIN3a; YUCIICHHBIX OTBEYaeT Ha IPeAYCMOTPEHHBIN |IpeayCcMOTpeHHbIH
METOJI0B; TEOPUU TEOPETUYECKHUE BOIIPOCHI. B pabounx B paboumnx
BEPOSATHOCTEH U IporpamMmax porpaMMax
MaTeMaTHYECKON CTaTUCTUKU

JUIS PEeLIeHUs] pac4eTHO-

AQHATMTHYECKHX 337134,

BO3HHKAIOIUX B XO/I€

npoQeCcCUOHANTBHOM

JIeSITETIHHOCTH

YMETb UCTIOJIb30BAThH Pemenve crangaptHeix | Bemmonnenune pador | Heswimonnenne

OCHOBHBIE ITOHATHUS MIPAKTUIECKUX 3a/1a4. B CPOK, paboT B CpOK,
(hM3UKO-MaTEeMaTHIECKOTO MIPEIYCMOTPEHHBIN |TIPEeyCMOTPEHHBIN
AHaJIN3a; YUCIICHHBIX B paboumnx B paboumnx
METOOB; TEOPUHU IporpamMmax porpaMMax

BEpPOSITHOCTEHN U
MaTeMaTU4YEeCKOM CTATUCTUKA
JUTSL PEUICHUS
pacueTHO-aHAIUTHYCCKUX
3aj]]a4, BOSHUKAIOIIHUX B XOJIC
npoQeCCUOHATBHOM




JACATCIBbHOCTHU

BJIAJICTh METOAMHU
(HU3UKO-MaTEMaTHYECKOTO
aHAIIN3a; YUCICHHBIX
METOJIOB; TEOPUH
BEPOSITHOCTEN U
MaTeMaTHYeCcKOi CTATHCTHKA
JUTSL peLICHNUS
pacyeTHO-aHATUTHYECKIX
3a]a4, BO3HUKAIOIUX B XO/I¢
npo¢eCCUOHATBHOM
JICATEIbHOCTH

Pemenne npukiaaHbIx
3a/1a4 B KOHKPETHOM
MIPEeIMETHON O0JIaCTH.

Brimonuenue pador
B CPOK,
NIPENYCMOTPEHHBII
B paboumx
mporpamMmmax

Hesbimonnenue
padoT B CPOK,
IPENyCMOTPECHHBIN
B paboumnx
TporpamMmax

[K-2

3HATH CIIOCOOBI
JKCIUTyaTaIluy U
00CITy)KUBaHUS
TEXHOJIOTHYECKOTO
obopymnoBanusi,
HCTIOJIb3YEMBIC TIPU
CTPOHTEIBCTBE, PEMOHTE,
PEKOHCTPYKIIHA U
BOCCTAaHOBJICHUN HE(DTSHBIX
Y Ta30BBIX CKBAXXHH, TOOBIYE
HeTH U ra3a, coope u
MOATOTOBKE CKBAKUHHOU
MPOAYKIHH, TPAHCTIOPTE U
XPaHECHUH YTJICBOJIOPOIHOTO
CBIPBsI

AxTHBHas paboTa Ha
NPaKTHYECKUX 3aHATHUIX,
OTBEYaeT Ha

TCOPCTUICCKHUC BOIIPOCHI.

Brimonuenue padot
B CPOK,
NIPENYCMOTPEHHBII
B pabouunx
nporpammax

Hesrinonnenue
padoT B CPOK,
IPENYCMOTPECHHbIN
B pabouunx
IporpamMmax

YMETh SKCILTYaTHPOBATh U
00CITy)KUBATh
TEXHOJIOTUYECKOEe
obopynoBaHue,
UCIIONb3yeMOe IIPH
CTPOUTEIBCTBE, PEMOHTE,
PEKOHCTPYKINH U
BOCCTaHOBJICHUH HE(TSHBIX
Y Tra30BbIX CKBAXHUH, T00bIYE
HeTH U ra3a, coope u
HOJOTOBKE CKBKHHHOM
NPOAYKLHUH, TPAHCHIOPTE U
XpaHEHUH YTIEBOAOPOIHOTO
CBIPBSI

Pemenue crangapTHBIX
NpPaKTUYECKUX 3aJad.

Brimonuenue padbot
B CPOK,
NpeyCMOTPEHHBIN
B paboumx
nporpammax

Hesrinonnenue
paboT B CpoOK,
MIPeyCMOTPEHHBIN
B paboumnx
porpamMmax

BJIAJICTh CITOCOOHOCTHIO
9KCIUTyaTHPOBATh U
00cy)KUBaTh
TEXHOJIOTHYECKOE
o00opynoBaHue,
UCIIOJIE3YEMOE TIPU
CTPOHTENBECTBE, PEMOHTE,
PEKOHCTPYKIIMA U
BOCCTAaHOBJICHUN HE(DTSHBIX
1 Ta30BbIX CKBAXKHUH, 21061:.1‘{6
HedTH U ra3a, coope u
MOATOTOBKE CKBaKMHHON
MIPOIYKITNH, TPAHCIIOPTE U
XPaHEHUH YTIIEBOJOPOTHOTO
CBIPBSI

Pewenue npuknaaHeix
3a/1a4 B KOHKPETHOM
MpeIMEeTHOM 00JIacTH.

Brmmonaenne pador
B CPOK,
NIPENYCMOTPEHHBIN
B paboumnx
mporpaMmax

Hespinonnenue
paboT B CpoK,
IPENYCMOTPEHHBIN
B paboumnx
porpaMMax




7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I

Pe3ynbTaThl MpOMEXyTOYHOTO KOHTPOJIS 3HAHHM OLIEHUBAIOTCS B 6 ceMecTpe
JU1s1 O9HOM (hopMBI OOYUEHUS, / CEMECTpPE JJIsI OUHO-3a0UYHON (POPMBI 0OyUEHHUS 110
4eTHIPEeX0aJUTPHON CUCTEME:

COTJIMYHOY;

«XOPOIIIOY;

«YOOBJICTBOPUTCIBHO»
CHCYIOBJICTBOPUTCIILHO).

K Pe3yabTaThl 00y4yeHus, K

oMIie- XapaKTepusyume HUTEePpUU

— c q)(‘: pMH p‘:m ayunl:m, OII(E,)HI/IBII:HHH OTtiimyHO Xopomo Ynosu. Heynosa.

KOMIIETCHIIUH

IK-12 3HATh OCHOBHEBIEC MOHATUS |TecT Brimonnenue | Bemmonnenne | Beimonnenue B Tecte
(U3HKO-MaTEMaTHIECKOTO TecTa Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
aHaJIN3a; YUCICHHBIX 100% 90% 80% MPaBUIIBHBIX
METOJIOB; TEOPUH OTBETOB
BEPOSITHOCTEN U
MaTeMaTHYEeCKOH
CTAaTUCTHUKH ISl pELICHUS
pacyeTHO- aHATTUTUYECKUX
3a/1a4, BOSHUKAOIINX B
x07ie IpodeCCUOHATBHOMI
JIeATEIILHOCTH
YMETh UCIIOJIb30BAThH Pemienne 3amaun  |[Iponmemonctp| Ilpogemonctp | 3amauu He
OCHOBHBIC TIOHSTHS CTaHAApPTHBIX | pEIICHHI B WpOBaH WUpOBaH PpElIeHbI
(U3UKO-MATEMAaTHUCCKOTO [TPAKTUICCKHUX |  TIOJIHOM BEpHBIN X0/ | BEPHBIHN X0
aHaJIu3a; YUCICHHBIX 3a7a4 o0bemMe u petieHus pelieHus B
METOJIOB; TEOPUH MOJYYCHBI | BCEX, HO HE | OOJBIIMHCTBE
BEPOSITHOCTEH U BEpHbBIC MOJTy4eH 3a7a4
MaTeMaTH4YeCKON OTBETHl  |BEpPHBII OTBET
CTaTUCTHUKH ISl pELICHUS BO BCeX
pacyeTHO-aHATUTHYECKUX 3a7a4ax
3a/1a4, BOSHUKAIOIINX B
X071 IpoecCHOHaTbHOM
JIeATEeIILHOCTH
BJIAJIETh METOJAMU Pemenue 3agaun IIponemonctp| Ilpogemonctp | 3amauu He
(PU3UKO-MATEMaTHIECKOTO [IPHKIAAHBIX | PEIICHEI B HUpOBaH HUpOBaH pEeLIeHbI
aHaJIu3a; YUCICHHBIX 3a7a4 B IIOJIHOM BEPHBIN X0 | BEPHBII X0
METOJIOB; TEOPUH KOHKPETHOU o0BeMe 1 peteHus pelieHus B
BEPOSITHOCTEH U MpeIMETHOM MOJIYUYEHbI | BCEX, HO HE | OOJIBIIMHCTBE
MaTeMaTHYEeCKOMH obyactu BEpHbBIC MOJIy4eH 3a7a4
CTaTUCTHUKH JIJISI pEIICHUS OTBETHl  |BEpPHBIN OTBET
pacyeTHO-aHATUTHYECKUX BO BCeX
3a71a4, BOSHUKAOIINX B 3a7a4ax
X07ie PO eCCHOHATHHOM
JIeATEIILHOCTH

TIK-2 3HATh CIIOCOOBI Tecr Brimonnenue | Beimonunenue | BeimosHeHnue B Tecte
SKCIUTyaTaIluy 1 tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- | menee 70%
0BCITyKHBAHHS 100% 90% 80% TIPaBHIIBHBIX
TEXHOJIOTHYECKOTO OTBCTOB
o0opymoBaHus,
HCIOJIb3YEMBIE TTPU
CTPOUTENILCTBE, PEMOHTE,
PEKOHCTPYKLUHU U
BOCCTAaHOBJICHUHU
HE(TSHBIX U Ta30BBIX
CKBa)XHH, T0ObIUe He(HTH U
rasa, cbope 1 ToJrOTOBKE




KaleJbHbIE KUIKOCTU?

1.1 rugpaBanyeckas ManInHa;

1.2 rugponpuBox;
1.3 mHEBMOTIPUBOI.

2. Kakue pyHKIMM BBIMOTHSAET padoyvast 5KUJIKOCTh?

CKBa)XMHHOW NPOIYKIHH,
TPAHCIOPTE U XPaHEHHU
YIJICBOZOPOIHOTO CHIPBS
yYMETh IKCILTYaTHPOBaTh U |Pernenne 3amaun  |[Ipomemonctp| [Iponemonctp | 3amaum He
00CITy)XKUBATH CTaHJAPTHBIX | PpELICHHI B UpPOBaH HpOBaH peLIeHbI
TeXHOTOIMYECKOe NpPaKTHYECKUX | TMONHOM | BepHBId X0x | BepHBIH X0a
oGopytoBante, 3a1a4 obbeMe 1 peureHus pelieHus B
MONyYeHBI | Bcex, HO HE | GONBIIMHCTBE
HCTONB3YEMOE TpH BEpHbIC HoJTy4YeH 3amaq
CTPOUTEJILCTBE, PEMOHTE, OTBETHl  |BEpHBIH OTBET
PEKOHCTPYKIONHN 1 BO BCEX
BOCCTAHOBJICHHH 3ajadax
HE(TSIHBIX ¥ Ta30BBIX
CKB&)KUH, 10ObIue HEPTH U
rasa, cOope ¥ HOATOTOBKE
CKBa)XMHHOM NPOYKLUHY,
TPAHCIIOPTE U XPaHCHUU
YIIIEBOJIOPOIHOTO CHIPbS
BIIANIETh CIIOCOOHOCTRIO  |Pemenue 3amaun  |IIpomemonctp| IIpomemonctp | 3amaun He
SKCIUTYaTHPOBATh 1 OPHUKIAIHBIX | pEIICHBI B HUpPOBaH UpOBaH pelIeHbI
0BCITyKHBATE 3amauB TOJTHOM | BEPHBIH X0 | BepHBIi X0
LeXHONOIHIECKOE KOHKPETHOH o0BeMe u penreHus pelIeHus B
NpeIMETHOH | TOJy4eHbl | Bcex, HO He | OOJIBIIMHCTBE
obopyzosane, obnactu BEpHBIC HOJTy4eH 3amaq
UCHOJIE3YEMOE TIpH OTBETBl  |BEpHBII OTBET
CTPOUTENHCTBE, PEMOHTE, BO BCEX
PEKOHCTPYKIIUH U 3ajadax
BOCCTaHOBJICHHUH
HE(DTSHBIX M TA30BBIX
CKBaXXWH, T0OBIYe HeQTH U
rasa, cOope u IoJrOTOBKe
CKBaXHHHOW NMPOIYKLHH,
TPAHCIOPTE U XpaHSHHU
YIIIEBOJIOPOIHOTO CHIPbS
7.2 TlpumepHblii mnNepeyeHb  OLEHOYHBIX CpeACTB  (TUNOBBIE

KOHTPOJIbHBbIE 3aIaHUSlI WJIM HHbIE MATEPHUAJIbl, HEOOXOAUMBIE /JIs1 OLEHKH

3HAHUI, YMEeHUIl, HABBIKOB U (MJIH) ONbITA 1€ATEILHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTHUPOBAHMIO

1. Kakoe yCTpoNCTBO, BBIMIOJIHSAECT MEXaHUYECKOE JIBHXKCHHE JIJIS TIPE0Opa3oBaHuUs

DHEPTUHU, MaTEPUAIOB U WH(OPMAIUH, UCTIONB3YET B KauecTBEe pabodero tena

2.1 OTBOAUT TCIJIO OT HAIpCTHIX 3JICMCHTOB 'MAPOMAIINH H JPYTUX

YCTPOWCTB;

2.2 obecrieunBaeT cMa3Ky TPYIIUXCS IOBEPXHOCTEH JAeTaneH

TUIPABIMYECKUX YCTPOMCTB U YIIJIOTHEHHI;

2.3 yHOCHUT MPOJYKThI U3HOCA U JIPYTUE YACTHIIbI 3arpsI3HEHMUS;




2.4 3alMIIaeT AeTaM THAPABINYECKUX YCTPOMCTB OT KOPPO3HH.
3. Kak nonpaznensitorcst paboure KUAKOCTH, IPUMEHSIEMbIE€ B TUAPONPUBOIAX ?

3.1 cuHTEeTHYECKHE;

3.2 BOJAONOJIMMEPHBIE;

3.3 KOMOMHUPOBAHHEIE;

3.4 Hedrsnbie;

3.5 5MyJIbCUOHHBIE.
4. Kakue TUIBI THIPOJMHUN Pa3IN4arOT B THIPONPUBOLE?

4.1 npenaxHasi;

4.2 HarnopHasi;

4.3 cnuBHAas;

4.4 BcachIBaroIas;

4.5 HanuBHaI;

4.6 BcmoMorareibHasi,

4.7 ynpaBieHHUS.
5. UTo U3MEHSIETCS C YBEIMUYEHUEM BSI3KOCTH  KUIKOCTU?

5.1 cra”oBsITCS O0JIBINIE TOTEPH JIABJICHUS Ha JIBUXKEHUE KUIKOCTH B
TpyOOIpOBOIAX;

5.2 CTaHOBSITCSI MEHBIIIEC IOTEPU JIABJICHUS HA JIBIXKCHUE KUIKOCTU B
TpyOONpOBOIAX;

5.3 notepu AaBiEeHMs HAa IBUKEHHE B TPYOOIIPOBOIAX HE 3aBUCAT OT
BSI3KOCTH KU JKOCTH.
6. Kak BiIusieT yMEHbILICHUE BA3KOCTH KUJIKOCTH HA TEMIIEPATYPY BCIBIIIKHU?

6.1 TeMrnieparypa BCIIBIIIKN YBEJIMYHBACTCS;

6.2 TeMIiepatypa BCIBIIIKH YMEHBIIAETCS;

6.3 TeMIiepatypa BCIBILIIKH HE 3aBUCUT OT BA3KOCTHU KUJKOCTH.
7. Kak Ha3bIBaeTCs AeTajlb YIULIOTHUTEIBHOTO YCTPONCTBA, HAXOIAIIASACS B
KOHTAKTE C COMPSIraeMbIMU JICTANISIMU U MPETISITCTBYIONIAS TIEPETEKAHUIO paboyeit
YKUJIKOCTH 4epe3 3a30pbl MEXKY STUMU JCTATSIMU:

7.1 3aIIUTHOE KOJIBIIO;

7.2 OTIOpHOE KOJIBIIO;

7.3 yIIOTHUTEIIb.
8. Kakue ynimoTHUTENIbHBIE KOJIbIIA MOTYyUMIIN HanboJIee IMUPOKOe
pacrnpocTpaHeHre B O0bEMHBIX THAPONPUBOIAX?

8.1 mpsAMOYTOJIBLHOTO CEUEHUS;

8.2 Kpyrjoro ceueHus;

8.3 OBaJIbHOTO CCUCHMSI,

8.4 IT-oOpa3HOTrO ceueHus.
9. lnist 4ero ciy>KuT ruapodax?



9.1 nast OYMCTKHU paboyeil )KUIKOCTH;
9.2 nns XpaHeHus: pabouelt KUIKOCTH;
9.3 nns oxnaxaeHus pabodel KUIKOCTH.
10. TpyObl KaKUX THAPOIMHUN BXOAT Yepe3 KPBIIIKY B THApoOaK?
10.1 cuBHOIA;
10.2 nanopHotii;
10.3 BcachIBaroLIEii.

7.2.2 IllpuMepHbBIi epeyeHb 3a1aHUi 1JIsl pellieHus CTAHIAPTHBIX 3a71a4
1. Kak Ha3bIBaeTCS OTJCIUTEIH TBEPIBIX YaCTHUIl, B KOTOPOM OYUCTKA paboueit

KHUJKOCTHU MPOUCXOUT TOJT JCHCTBUEM KaKUX-JIHOO CHII?

11.1 punbtp;

11.2 kongUUHOHED;

11.3 cenaparop.
2. YTo OTHOCUTCSI K OCHOBHBIM MMapaMeTpaM, XapaKTEePU3YIOIKUM paboTy Hacoca,
MIPUBO/J] KOTOPOTO OCYIIECTBIISIETCSI OT UCTOYHMKA MEXAHUYECKON IHEPTUHU
BpAIllaTEIIbHOTO IBUKEHUA?

12.1 nanop Hacoca;

12.2 yactoTta BpallleHHs BaJa;

12.3 notpebiisieMblil pacxon.

3. ITo xakoii popmysie Beraucisercss KodPPuIueHT ObICTPOXOAHOCTH ?
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4. Kak Ha3bIBaeTCS HACOC, B KOTOPOM YKHUJIKAs Cpejia MepeMeNaeTcs 3a CUET CHIT

BSI3KOTO TPEHUA?

14.1 nacoc TpeHus;
14.2 nuHAMHUYECKUH HACOC;
14.3 neHTpoOEKHBII HAacoC.
5. Kakue HacoCBl OTHOCATCS K JIOHACTHBIM?
15.1 nuenTpobOekHbIE HACOCHI;
15.2 nuaroHaabHBIE HACOCHI;
15.3 oceBbIe HACOCHI.
6. Kakre HacoChl OTHOCATCS K HACOCaM TPEeHUs?



16.1 BUXpeBbIEC HACOCHI;
16.2 nabupUHTHBIE HACOCHI,
16.3 1UCKOBEIE HACOCHI.
7. Ilo kakoi popmyine Beraucisercs ruapasiandeckuii KI1J] nacoca?

17.1

17.2

17.3
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8.ITo kakoit popmyie Beraucisiercss oo0bemusbIil KITJ[ Hacoca?
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9.ITo xakoii popmyiie Beruncisiercss mexannueckuit KI1/] nacoca?
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10. YUTo BXOAMT B cOCTaB ruaponepenadn’?
20.1 ruapaBIMYECKUN IBUTATEND;
20.2 coequHUTENBHBIE TPYOOITPOBO/IBI;
20.3 nHacoc.

7.2.3 IlpumepHbIii epeyeHb 3aJaHUi 11 pelieHus1 MPUKJIATHBIX 32124
1. YTto mpuUMEHSIOT B TUAPOJUHAMUYECKUX TIEpeiadyax B KAUYECTBE

TUAPABINYECKOTO IBUTATEIS?
21.1 nonacTHBIE HACOCHI;
21.2 nonactHbie TypOUHBI;
21.3 ruapaBiandeckue TpaHcHopMaTophI.
2. [Ins1 9ero ciykat THAPOMyPThI?
22.1 nns mepenaydn SHEPrun 0€3 U3MEHEHUS KPYTSIIEer0o MOMEHTA,
22.2 njst ”BMEHEHUS MEPEeIaBaeMOro KpyTSIIIero MOMEHTA;
22.3 sl yMEHBIIEHUSI MEXaHUYECKUX U 00BEMHBIX TTOTEPb.
3. UTO OTHOCHTCSI K OCHOBHBIM AJIEMEHTaM T'UIpaBINYeCKON My(PThI?
23.1 HacocHOE KO0JIeco;
23.2 xopmyc;
23.3 NOAIIUITHUKY;
23.4 TypOuUHHOE KOJIECO;
23.5 peakTUBHOE KOJIECO.
4. Kakue 3aBUCHUMOCTH BKIIFOYAET B C€0sI XapaKTEPUCTHKA THAPOMY(PTHI?
24.1 w = f(i) npu i=const;



24.2 M = 1(1) npu ol=const;

24.3 n =1(i).
5. Uto Takoe pacuyeTHBIM PEKUM TUIAPOMYPTHI?

25.1 pexxum ontumansHoro KIIJI;

25.2 pexxum HomMuHansHOTO KIT/I;

25.3 pexkxum MmakcumanbHoro KII/I.
6. UTo OTHOCUTCSI K OCHOBHBIM 3JIEMEHTaM THIpoTpancopmaTopa?

26.1 HacocHOE KOJIECO;

26.2 xopmyc;

26.3 TIOIIUITHUKH;

26.4 TypOMHHOE KOJIECO;

26.5 peakTUBHOE KOJIECO.
7. Kakue napameTpbl OJIMHAKOBBI ISl HACOCHOTO U TYPOMHHOI'O KOJIEC
ruapotpancpopmartopa’?

27.1 MaccoBbIi pacxo.l UPKYIUPYIOIIEH skuakocT Q' m;

277.2 cKOpPOCTB Ha BBIXOJE JIUIs1 HACOCHOTO KOJIECA M CKOPOCTh Ha BXOJAE IS
TypOMHHOTO KoJjeca

27.3 CKOpOCTH Ha BBIXOJE /Ul TYPOMHHOT'O KOJIECa M CKOPOCTh HA BXOJE JUIs
HACOCHOTO KoJieca.
8. B kakoM ycTpoiicTBE COBMENIAIOTCS CBOMCTBA TUAPOTPAHCPOpPMATOpa U
rUApOMYy(PThI?

28.1 komriekcHas rusipomMyQTa;

28.2 KOMIUIEKCHBIN ruapoTpaHchopmarop;

28.3 cmemanHas rugpomydra.
9. UTo OTHOCUTCS K Pa3HOBUIHOCTSIM HEPETYJINPYEMBIX THAPOMYDT?

29.1 ¢ nmoporowm;

29.2 OIHOCTYTIEHYATHIE;

29.3 ¢ IJIOCKUMH JIOIIaTKaMHu;

29.4 ¢ caMOONIOPAKHUBAHHUEM.
10. Kak Ha3pIBaeTCs rHAPONIPUBOJI, B KOTOPOM HCIOJB3YIOTCS OOBEMHBIE
TUJIPOMAILIUHBI?

30.1 HacOCHBIN THIPOTIPUBO/L;

30.2 akKyMyJIATOPHBIN TUAPOIIPUBOL;

30.3 mMarucTpaibHbIi THAPOIPUBOL.

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHo y4eOHBIM MIIaHOM
7.2.5 llpumepHbIi NepevyeHb 3a1aHUi AJ1s1 pellieHUus1 NPUKJIATHBIX 327124
1. T'mppaBianueckue W KOMIPECCOPHBIE MAIIMHBI B COBPEMEHHON TEXHUKE
He(Tera3oBoro jena.
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14.

15.

16.
17.

18.
19.
20.
21,
22.
23.
24.
25.
26.

217,

28.
29.
30.
31.

32.

OO6mast  kmaccuukauss MPOTOYHBIX MAIIMH: MAIIUHBI-IBUTATEIN U
MalIUHBI-0pYIusi (HACOCHI, KOMIIPECCOPHI); TUHAMUYECKUE U 0ObEMHBIE.
bananc pabot B npoTouHoit MamnHe. PaboTa n3MeHeHus 1aBIeHHUS.

OcCHOBHbIE TEXHUYECKHE IT0KA3aTeIN HacOCOB. Buibl HacOCOB.

Y CTpPOUCTBO M MPUHIMI IEUCTBUSA JUHAMHYECKUX HACOCOB.

DJeMeHThI yCTpoiicTBa HEHTPOOEKHOI0 Hacoca.

CpencTBa ypaBHOBEUIMBAHMS OCEBOIO YCHUIIUS.

Bubl 1eHTpoOEKHBIX HACOCOB.

FCOMeTpI/I'—IeCKI/Ie QJICMCHTBI JIOIMACTHOI'O  alriapara. I[BI/DKCHI/IC KUAKOCTU B
JIONIAaCTHOM KOJIECe.

. IImansr ckopocteit. Pesxxumbl paboThI Hacoca.
11.
12,
13.

VYpasuenue Ditnepa. MourHocTH # K. 1. 1. [loTepu MoimHOCTH B Hacoce.
XapakTepucTrka IEeHTPOOEKHOT0 HAacoca AJIsl BOJIBI.

Teopernuecknil aHaNIn3 XapaKTEPUCTUKU. BiusHWE TJIIOTHOCTH W BSI3KOCTH
JKUIKOCTH.

be3pazmepHas xapakTepucTUKa cepur HacocoB. [IpuMeHeHue N-TeopeMbl I ee
noctpoeHus. be3pazmepHbie KOMIIEKCHI.

[TpyHIMOBI THAPOJMHAMHUYECKOTO IMOA00MS B JomacTHbIX Hacocax. ®dopmyna
noao0usl, UX TPUMEHEHHE JUIA MOCTPOCHUS XapaKTEPUCTHUKM Hacoca MO YacToTe
BpalLEHHS.

KoadduumeHnTt 6b1CTpOX0THOCTH KaK KIACCU(PHUKATOP TUIIOB JIOTIACTHBIX HACOCOB.
[IpuHumn nelcTBUsS W BUIBI OOBEMHBIX HacocoB, Buibsl BITH. DmemeHTHI
YCTPOWCTB.

Hacockbl cienuanbHOro Ha3HAYEHUs, TPUMEHEHHUE UX TIPU OypeHuH, pa3paboTke
U DKCIUTyaTaly He()TSHBIX U Ta30BBIX MECTOPOXKICHHUIA.

PaGounii o0beM u cpennss nogayda Hacoca. KoadduimeHT mogaun u BIUSIONINE
Ha HEero (haKTOPHI.

HepaBHOMEPHOCTh BCacblBaHMsS M HArHeTaHUs KPUBOIUMIHBIX HACOCOB
pA3JIMYHBIX TUIIOB.

['padviku m3MEeHEHHS CKOPOCTH W YCKOPEHHsI TMOTOKa >KUAKOCTH. [IpuHImmn
JIEVCTBHS ¥ pacyeT MHEBMOKOMIIEHCATOPOB.

WupnkatopHass quarpaMMa Kak CpeJCTBO TUArHOCTUKH M HCCIEIOBaHHS HACOCOB.
CpenHee MHANKATOPHOE AaBICHUE W WHAMKATOPHAS MOIITHOCTb.

[Torepu MOIIHOCTH M K. II. . XapaKTePUCTHKA 0OBEMHOTO HACOCa.

Pacuer BcacwiBanust BITH npu ycioBun 6eckaBUTalnOHHOMN pabOTHI.

OOmue cBeeHNs 0 HA3HAYCHUH M BUJaX POTOPHBIX HACOCOB.

Y CTpoiiCTBO M MPUHITUI JCHCTBUS IIECTEPEHHBIX, POTOPHO-TTOPITHEBBIX U ITHOCSPHBIX
HAaCOCOB.

OO6uacTu MpUMEHEHHsI Pa3IMYHBIX HacocoB. PaboTa Hacoca B THIPaBINYECKOM
CHUCTEME.

Onpenenenue JaBpieHUs HACOCA MO YCIOBUSIM MEPEKAYNBAHUS KUJIKOCTH.
Bri0op THMna, Mapku HaACOCOB MO MOJia4ye U AaBJICHUIO.

CoBmecTHast paboTa HaCOCOB.

OcHOBHbIE NpaBWiIa JKCIUTyaTallud HAacocoB. Mephl 10 OXpaHe Tpyla W BHEUIHEH
CpPEIbL.

OCHOBHBIE TEXHUYECKHE TIOKA3aTeN THAPOIBUTATENICH: TI0JI€3HAs! MOIIIHOCTh Ha Bajly
WIY Ha IITOKE, ToTpebiseMast (TuapaBiInyeckasi) MOLUTHOCTD U K.I1.J[. THIPOABUIATEIS.



33.
34,
35.
36.
37.

38.
39.

40.

41.

42.

43.
44,
45.
46.

47.
48.

49.
50.
51.
52.

53.

54,

55.
56.
57.

58.
59.

Bune! rugponsurareneii. Typ6oOypsl. Y CTpONHCTBO M IPUHIUI AEUCTBHUS.

OneMeHThl ycTpoiicTBa. Buasl TypOoOypoB.

['eomeTprueckre 3JI€MEHThl OCEBOM PEIIETKH JIonacTei. J[BU)KEHHE >KUIKOCTH B
TypOuHe.

[Tnanel ckopocTell U MX M3MEHEHHE C 4acTOTOH BpallleHus Baja. Pexumbl paboThl
o0TeKkaHus JonacTel TypOUHbI. be3ymapHbIii pekum.

Kunemarnueckne k03 (puLneHTH TYpOUH U UX CBSI3b C (POPMOM JIOMACTHBIX PEIIETOK.
Knaccugukanus 100acTHbIX pemIeToK NPSIMOTOYHBIX TYpOHH.

XapakTepucTuka TypOUHBI TIPU MOCTOSTHHOM PACX0/1€ AKHUIAKOCTH.
Teopernueckuii ananu3 xapakTepucTuku. CBs3b KO GUIIEHTa HIUPKYISAIUU C
(dbopMoli KpUBBIX Mepernajia JaBIeHUs U K.I1.1.

[logobue B ruapaBiuueckux TypOuHax. Kpurepuu TruapoaruHaMHUYECKOro
nono6ust B TypouHax. ®opmyiibl mogo0usi, UX MPUMEHEHHUE JJIsl IEPECTPOCHUS
XapaKTEpUCTHUK IIPU U3MEHEHUH PACX0Ja KUIKOCTH.

[TapameTpbl XapakTepUCTUK TypOUH TYypOOOypoB. BiusHue BA3KO-TIACTUYHBIX
CBOMCTB MPOMBIBOYHOM KHUJKOCTU HA XapaKTEPUCTUKY TYpOUHBI.
Xapakrepuctuka TypOoOypa. OTiauumMe XapaKTepucTUK TypOoOypa W TYpOMHBI.
Bnusinue tpenuss B omopax Typ6oOypa. CpencTtBa H3MEHEHHUs Harpy304HOU
XapaKTEePUCTUKH TypOoOypa.

Bunel m npuHOMn JOeHCTBUS TUAPOLUMIMHAPOB, IMOBOPOTHBIX TI'HMAPOABHUIATENEH,
TUIPOMOTOPOB.

VY CTpoiicTBO OJTHOBUHTOBOTO 3a00HHOTO THAPOMOTOPA, T€OMETPHsI padOYMX OpraHOB
Y KWHEMaTHKa.

XapakTepuCcTHKa THAPOMOTOPA MPHU MOCTOSHHOM PACX0/€ KUIAKOCTH. TexHuyeckue
MOKa3aTeIN CYHUIECTBYIOMIMX 3a00MHBIX THIPOMOTOPOB.

Haznauenue, rnaBHblE CBOWCTBA M CXEMa YCTPOMCTBA THAPOJAMHAMHYECKOIO
tpancopmatopa (I'AT).

Xapaktepuctuka ['JIT pasmepnas u 6e3pazmepHast.

Cxema ycTpoiicTBa M XapaKTepUCTHKA THAPOAMHAMHUYECKON MY(QThI. Y CTPOMCTBO U
xapakrepuctuka ['JIT.

ITocTpoeHne coBMecTHOM XapakTepucTuku asurarens ¢ I'/]T.

Ha3nauenue 00BEMHOro THAPONPUBOJA, €r0 COCTaBHBIE  YACTH.
[IpyHIMNIHATIBHBIE CXEMBI THIPOIPHUBOA C 3AMKHYTOW U Pa30MKHYTOW HUPKYISALUEH,
C IPOCCENBbHBIM U 00BEMHBIM PEryIHPOBAHUEM.

['mapoanmapaTsl 00beMHOT0 ruApoIpuBoaa. [IpuMenenne 00beMHOTO THAPOIPUBOAA
B OypOBOM 000pY/IOBAaHUHU.

OObemMHBIE M MaccoBbIi pacxon Tra3a (Bozayxa). lIpom3BonuUTEnbHOCTB
KOMIIPECCOPOB.

PacuerHpie BbIpakeHUs yAEJIbHOM pabOTHI, TMOJE3HOM MOIIHOCTH W
BHYTPEHHEro K. II. JI. KOMIIpeccopa B pas3jIW4YHBIX TEPMOIUHAMUYECKUX
Iporeccax Cxarus rasa.

MomHocTs KOMIpeccopa. Buapsl koMnpeccopos.

Knaccuduxanusa. Tunst I1K 1 xapakTepHbIE CXEMBI.

PaGoune opraHbsl KpUBOIIMIIHOTO KOMIIpeccopa. Pa3HOBHIHOCTH KOMIIPECCOPOB,
IPUMEHSEMBIX NTPU OypPEHUN U OCBOEHUH CKBA)KHH.

VY cTaHOBKH CBOOOJHO-TIOPIIHEBBIX U3€Ib-KOMIIPECCOPOB.

Opnnoctynenuaroe cxarue. Pabounii mpouece B IVIMHAPE KOMIIpeccopa.



60. Metonbl pacuera OOBEMHOIO pacxolla HAa BXOJE H IPOU3BOJUTEIHHOCTH
Komrpeccopa. Pacyer MOIIHOCTH OJJTHOCTYIIEHYATOI0 KOMIIPECCOPA.

61. Crynmenuyaroe cxarune B [IK. Ha3nmauenme wu cxema CTymeHYaToro CxKaTws.
HomuHanpHOE pacripeneneHue 1aBJIeHni 110 cTyneHsaM. MOIHOCTh KoMIpeccopa Inpu
CTYIIEHYaTOM CKATHU.

62. Biusinne U3MEHEHUsI HAYaIbHOTO U KOHEYHOTO JaBJIeHHs Ha paboTy KOMIIpeccopa.

63. YcTpoiicTBO M MPUHIUT IEHCTBUSA KOMITPECCOPOB OCHOBHBIX THIIOB.

64. OcOOCHHOCTH BHHTOBBIX KOMIIPECCOPOB CYXOTO H MOKPOTO  CXKATHSI.
XapakTepuCTUKa BUHTOBOTO KOMIIPECCOPA.

65. BUHTOBBIE HACOC-KOMITPECCOPHI, TPUMEHSEMbIE B OYPOBBIX YCTAaHOBKAX.

66. ®yHKIMYU 1 00JaCTh IPUMEHEHUS KOMIIPECCOPOB Pa3IMYHBIX THUIIOB.

67. BeiOop xommpeccopa ¢ yueTOM TEXHOJIOTHYECKUX, IKOHOMUUYECKUX U HKOJIOTUYECKHX
TpeOOBaHU.

68. MeTo1bI peryaupoBaHus KOMIIPECCOPOB.

69. OcHOBHBIE cBeleHMsI 00 3KCIUTyaTaluu. Mephl 10 OXpaHe Tpyla U OKpYyKarolen
CpenBl.

7.2.6. MeToguka BBICTABJIEHH OLEHKHM TPH  TPOBEIEHUH
NMPOMeKYTOUYHOI aTTecTaluu

DK3aMEH MPOBOJUTCS MO TECT-OMJIeTaM, KaX bl U3 KOTOPHIX coaepkuT 10
BOIPOCOB U 3a7auy. Kaxx/p1ii mpaBUIIbHBIN OTBET Ha BOIPOC B TeCTe olleHuBaeTcs 1
OamtoM, 3agaua ouenuBaercs B 10 6amios (5 6amioB BepHOe pemieHue u 5 0amios
3a BEpHbIN OTBET). MakcuManbHOE KOJUYECTBO HaOpaHHBIX OaioB — 20.

1. Ouenka «HeynoBieTBOPUTENBHO» CTAaBUTCS B CiIy4ae, €CIH CTYJCHT
HaOpas MeHee 6 0asIoB.

2. OneHka «Y TOBJIETBOPUTEIHLHOY» CTABUTCA B CIydae, €CIIM CTYACHT HaOpa
ot 6 10 10 6ammnos

3. Onenka «XopoIio» CTaBUTCA B Ciydae, eciu cTyneHT Habpan ot 11 go 15
OaIJIoB.

4. Ouenka «OTIMYHO» CTABHUTCS, €CIIM CTYICHT HaOpas oT 16 mo 20 Gamios.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
Ne /i KonTponupyemble pa3aeinsl (TEMBbI) KOHTPOJHDYEMOi HanmenoBanue
JUCITUTIIAHBI OLIEHOYHOT'O CPEJICTBA
KOMTIETCHIINH

1 BBenenue [1K-12, IIK-2 Tect, 3ammura
71a00paTOpHBIX pPadoT,
3ammra pedepara.

2 Hacocsr ITK-12, [IK-2 Tect, 3ammuTra
nabopaTOpHBIX padoT,
3amuTa pedepara.

3 I'unpomexannka nearpodexxnoro  (I[1K-12, TTK-2 Tecr, 3ammuTa

Hacoca nabopaTopHbIX padoT,
3amuTa pedepara.

4 XapakTepucTHKH JonacTHbIX HacocoB |[TK-12, TIK-2 Tecr, 3amuTa
1a00paTOpHBIX PadoT,
3amuTa pedepara.

5 BosBparno-noctynarensubie Hacocskl |[1K-12, TTK-2 Tecr, 3amuTa

(BITH). Teopus neticteus BITH 1abopaTOpPHBIX padoT,




3amuTa pedepara.

6 Poropubie Hacoch IIK-12, [IK-2 Tect, 3amura
1abopaTOpPHBIX padoT,
3amuTa pedepara.

7 [IpumMeneHne HacoCoB I1K-12, IIK-2 TecrT, 3ammuTa
n1abopaTopHBIX padoT,
3ammra pedepara.

8 KoHcTpyKTHBHBIE 0COOEHHOCTH IK-12, TIK-2 Tecrt, 3amuTa
HACcOCOB 1a00paTOpHBIX PadoT,
3ammra pedepara.

7.3. MeToauyeckue MaTepUAJIbl, ONpelesIoONe NPOUEeAYPHI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CHUCTEeMBbl TECTUPOBAHMS, JHMOO C HCIOJIH30BAaHHWEM BBIIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBanus 30 MHH. 3aTeM OCYIIECTBIISICTCS
MIPOBEPKa TECTa SK3aMEHATOPOM M BBICTABJSAETCS OIIEHKA COTJIACHO METOIUKH
BBICTaBJICHUS OLICHKU MPU IPOBEICHUH ITPOMEKYTOUYHOM aTTECTAIIUH.

Pemienne craHgapTHBIX 3aJa4  OCYIICCTBISACTCS, JIMOO TP TIOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C MCIIOJIb30BaHNEM BBIJITAHHBIX 3324
Ha OymaxHoM Hocutesne. Bpems pemenus 3amad 30 MuH. 3aTe€M OCYIIECTBIAETCS
MPOBEPKA PEIICHHS 3a/1a4 SK3aMEHATOPOM U BBICTABIIACTCSA OLICHKA, COTJIACHO
METOJMKH BBICTABJICHUS OLICHKU MPU MPOBEICHUH IPOMEXKYTOUHOM aTTEeCTallUH.

Pemienne mnpukiIagHbIX 3a7ad  OCYIIECTBISETCA, JHUOO TMpU TOMOIIH
KOMIBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C MCTIOI30BAaHNEM BbIJIJAHHBIX 3aa4
Ha OymakHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
MPOBEpKA PEHICHHS 3a/lad SK3aMEHATOPOM W BBICTABIIACTCSA OLICHKA, COTJIACHO
METOJIMKH BBICTABJICHHUSI OIICHKH TPU MPOBEACHUMN TPOMEKYTOUYHOMN aTTECTALINH.

8 YYUEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIHNEYEHUE JUCHUIIJIUHBI)

8.1 IlepeueHb y4eOHOI JuMTEpaTypbl, HEOOXOAUMOW /IJIsi OCBOEHHSA
TUCHUNTIHHBI
OcHoBHas nuTeparypa

1. CoopykeHHE 1 IKCILTyaTarysl HACOCHBIX M KOMIIPECCOPHBIX CTaHITUH
[DnexTpoHHBIHN pecypc] : Yuebnoe nocoodue / O. H. Tletpos [u ap.]. - KpacHosipck :
Cubupckuii henepanbublil yaupepcuteT, 2018. - 192 c. - ISBN 978-5-7638-3896-1.
URL: http://www.iprbookshop.ru/84131.html

2. T'amxues, I'. M.
Pacuer pezepByapHoro napka Hedgreba3 u HepTenepeKaunBarOIINX CTAHIIUN B
CHCTEME MarucTpaJbHOrO HePTENPOBOIa: YUEOHO-METOIUUECKOE TOCOOHE 110
KypCOBOMY MTPOEKTUPOBAHMIO : yueOHO-MeToanueckoe nocodue / I'.M. I'amxues,
IO.A. I'opunos, A.M. Kaiinakos; [10BOJKCKHMIT TOCY1apCTBEHHBII
TeXHOJIOTrMYecKHii yHuBepcuTer. - Momkap-Omna : IINTY, 2019. - 56 ¢. : cxem., Ta6u.
- bubmmorp.: c. 37. - ISBN 978-5-8158-2079-1.
URL.: http://biblioclub.ru/index.php?page=book&id=562243

3. Kuraes, [Imutpuii Hukonaesuu.



http://www.iprbookshop.ru/84131.html
http://biblioclub.ru/index.php?page=book&id=562243

Pacuer HedTssHOrO Hacoca M MOCTPOeHHUE padoUuel XapaKTEPUCTUKU [ DIEKTPOHHBIN
pecypc] : yueOHO-MeToqu4YecKoe mocodue : yueOHoe mocodue : peKoMEeHJ0BaHO
Boponexckum 'ACY s ctyaeHToB, o0ydaromuxcs no crneruaibaocty 21.03.01
"Hedrerazopoe neno" / BopoHex. roc. apxur.-CTpOUT. YH-T. - BopoHex : [0. u.],
2015. - 1 anextp. onrt. auck. - 20-00.

JlonoJIHUTENBbHAS TUTEPATYpa

1. Kopmak, Anexceii AnatonseBud. HedrenepekaunBaronue CTaHIUH
[Tekct] : yueOHOE mocobOue : AOMyIIeHO Y4eOHO-METOINYECKUM OOBEANHECHUEM. -
PoctoB-na-/lony : ®enukc, 2015. - 269 c. : un. - (Beicmee oOpa3oBanue). -
bubmumorp.: c. 266-267 (28 Hass.). - ISBN 978-5-222-23526-3 : 592-00.

2. bymuaes, H. /. 3ammTa HacocHOTO 000py10BaHUs HE(PTAHBIX CKBaKUH B
OCJIO)KHEHHBIX YCJIOBUAX JKCIUTyaTalluu [DIeKTpoHHBIA pecypc| : Monorpadus /
H. JI. bymuaes, FO. H. be36oponos. - Kpacuospck : Cubupckuii dhenepanbHbIn
yHuBepcurteT, 2015. - 138 ¢. - ISBN 978-5-7638-3263-1.

URL: http://www.iprbookshop.ru/84346.html

3. Ulapugymnmmn, A.B. CoopyxeHus u o0OpyaoBaHHE ISl XpaHEHUS,
TPAHCIIOPTUPOBKHU U OTIIyCKa HEPTENPOTYKTOB [ DIEKTPOHHBIN pecypc] : yueOHOoe
nocoobue / C.I. Cmepnoma; JI.P. Bbaiibekoma; A.B. Illapudymmun; pea. A.B.
[Mapudymnmun. - Kazawp : Kazanckuil HaIMOHAIBHBIA HCCIIEOBATEIHCKUAN
TeXHOJOTHueckuii yauBepeuteT, 2011. - 135 c¢. - ISBN 978-5-7882-0973-9.

URL: http://www.iprbookshop.ru/63996.html

4. XakumbsHoB, M.U. VYmpapieHue >3I€KTPONPUBOJIAMU CKBAKUHHBIX
HACOCHBIX YCTaHOBOK [ DJeKTpOHHBIN pecypc| : MoHorpadust / M.U. XakuMbsSHOB. -
YnpasieHue 3JeKTPONPUBOIaMI CKBRXKHHHBIX HACOCHBIX YCTaHOBOK ; 2022-08-16.
- Mockga : Unadpa-Umxenepust, 2017. - 138 c. - ISBN 978-5-9729-0147-0.

URL: http://www.iprbookshop.ru/69018.html

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYHIEeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCHHUIJIMHE, BKJINYAas
nepeyeHb  JHUIEH3MOHHOI0  NPOrPAMMHOIO  o0ecledYeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «MHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANTBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIMLIeH3MOHHOEe MPOrPaMMHOe o0ecIeYeHue
— Microsoft Office Word 2013/2007;
— Microsoft Office Excel 2013/2007;
— Microsoft Office Power Point 2013/2007;
— I'pann-Cwmera,
— Acrobat Professional 11.0 MLP;
— Maple v18;
— AutoCAD;
— 7zip;
— PDF24 Creator;
— [IporpammHuast cuctema At OOHapyKEHUS TEKCTOBBIX 3aMMCTBOBAHUH B yUEOHBIX


http://www.iprbookshop.ru/84346.html
http://www.iprbookshop.ru/63996.html
http://www.iprbookshop.ru/69018.html

Y Hay4HbIX padoTax «AHTthIiaruat.BY3»

Pecypchbl HH(POPMAIMOHHO-TEJIEKOMMYHUKALUMOHHOU ceTH « HTEepHeT)
— Poccuiickoe o6pazoBanue. denepalibHbIN 00pa30BaTEIbHBINA MOPTAT:
YUPEKICHUS, IIPOTPaMMbl, CTaHIaPThI, By3bl, ... kox goctyma: http://www.edu.ru/
— O6pasoBarenbHbiii noptain BI'TY, kox nocryna: https://old.education.cchgeu.ru

HNudopmanuonHbie CIPaBOYHbIE CHCTEMBI
— becnmatras  anekTpoHHas OuOnmoTeka oHnaiWH «ExamHOE OKHO K
o0Opa3oBaTelbHBIM pecypcamy», Ko goctyma: http://window.edu.ru;
— BI'TV: wiki, kox nocryma: https://wiki.cchgeu.ru/;
— VHHBepcuTeTCKas OMOIMOoTeKa oHIakiH, KoJ goctyma: http://biblioclub.ru/;
— OBC UsnarensctBa «JIAHbY, kox noctyma http://e.lanbook.com/;
— OBC IPRbooks, xox moctyna: http://www.iprbookshop.ru;
— Hay4dHas onekTpoHHas OuOmmoreka eLIBRARY.RU, xox nmoctyma:
http://elibrary.ru/

CoBpemMenHnble npodeccnoHalbHbIe 0a3bl JAHHBIX
— East View, kox mocrtyna: https://dlib.eastview.com/
— Academic Search Complete, kox noctyma: http://search.ebscohost.com/
— Hedreras.py, xox mocryna: https://neftegaz.ru/
— «I"eonornueckast OMOIMOTEKA» — UHTEPHET-MIOPTAN CIIELUATIM3UPOBAHHON
JauTepaTypsl, koa gocryna: http://www.geokniga.org/maps/1296
— DNeKTpOHHAs oubimoTexa «I"opHoe hi (0 (O 00 KO/JT JoCTyma:
http://www.bibl.gorobr.ru/
— «['OPHOITPOMBIIIIJIEHHUK» — Mex1yHapOoIHbI OTPACIEBOM peECYpC, KO
nocryma: http://www.gornoprom.ru/
— MINING INTELLIGENCE & TECHNOLOGY -
NudopmarnmoHHo-aHATUTHYECKUI TTOPTa, KOJI JOCTYTIA:
http://www.infomine.com/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA JIsA
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

MartepuanbHO-TeXHUYECKasi 6a3a BKIIOYAET:

—  Croeunanu3upoBaHHbIE  JIEKIIMOHHBIE  AyJUTOPUH,  OCHAILEHHBIE
000opyA0BaHUEM JI JEKIMOHHBIX JEMOHCTPALUNA U MPOEKTOPOM, CTALIMOHAPHBIM
HKPAHOM.

— VYyeOHble ayauUTOpUU, OCHALIEHHBIE HEOOXOIMMBIM O0OpPYIOBAHHEM.
AyauTtopun Uil NPOBEIAEHUS  MPAKTUYECKUX 3aHsATHH, 00OpyAOBaHHbBIE
MPOEKTOPaMH, CTAIIMOHAPHBIMU YKpaHAMU U UHTEPAKTUBHBIMU JOCKaMHU.

— Ilomemienust A8 CaMOCTOSITENBHOW pPabOThl CTYJEHTOB, OCHAILEHHBIE
KOMITBIOTEPHOM TEXHUKOM C BBIXOAOM B ceTh "MHTEepHET".

— bubnuoTeyHbli 3IEKTPOHHBIN YUTAIBHBIN 3aJ1 C TOCTYIIOM K 3JIEKTPOHHBIM
pecypcam OMOIMOTEKH U TOCTYIIOM B 0Opa3oBaTenbHblil moptan BI'TY.


https://old.education.cchgeu.ru/
https://wiki.cchgeu.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://search.ebscohost.com/
https://neftegaz.ru/
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OCBOEHMHIO JUCIIUIIJIMHBI (MOY JIS)

[To nucuunnuue «HacocHble W KOMIIPECCOPHBIE CTAHIMKMY YHUTAOTCS
JICKIIMU, TPOBOJIATCS MPAKTHUECKHUE 3aHATHS U TaOOpaTOPHBIE pabOTHI.

OcHOBOIl W3y4YEeHUS JUCHUIUIMHBI SBJISIOTCS JIGKIMU, HA KOTOPBIX
u3JaraloTcs HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHI, a TAKKE BOIPOCHI, HE
HaIIEIINE OTpaXXeHHs B y4eOHOI TuTeparype.

[IpakTHyeckue 3aHATHS HANpPaBIEHbl HAa TMPUOOPETEHHE MPAKTUYECKUX
HABBIKOB pacdeTa XapaKTEepPUCTUK LEHTPOOESKHOTO Hacoca, paboTaromero Ha
apTe3MaHCKYI0 CKBaXHHY,  pacyeTa IMojJayd OOBEMHOTO Hacoca, pacuera
napamMeTpoB MapajuieNIbHO padOTAIIMX TUAPOUMUIMHAPOB, pacUET MapameTpoOB
OJIHOCTYTIEHYAaTOTO IMOPIIHEBOTO KOMIIpECCOpa. 3aHATHS NPOBOIATCA IyTEM
pelIeHUs] KOHKPETHBIX 3a1a4 B ayAUTOPHUHU.

JIaGopatopHble pabOThI BBINOIHSIOTCS Ha J1a0OpaTOpHOM OOOpYy/IOBAaHUU B
COOTBETCTBUH C METOJIMKAMM, IPUBEICHHBIMH B YKa3aHMSIX K BBIIOJHEHHIO padoT.

Bun yueOHbIX

o JleAaTenbHOCTH CTyIEHTa
3aHATUI

Jlexmus Hammcanue KOHCIIEKTa JICKITHI: KpaTko, CXEMaTU4HO,
MOCIIEI0BATENbHO (PUKCUPOBATH OCHOBHBIC TOJIOKEHHSI, BBIBOJBL,
(hopMyIIMPOBKH, OOOOIICHHUS; TTOMEUYaTh BAXKHBIC MBICIH, BBIICISATH
KJIIOYEBBIE CJIOBa, TepMUHBL. [IpoBepka TEpMHUHOB, NOHATHH C
TIOMOIIIBIO SHUMKIIONEAUH, CJI0Bapew, CIIPABOYHHUKOB c
BBINIMCHIBAHWEM TOJIKOBaHHMN B TeTpagb. OO03HaYeHUE BOMPOCOB,
TEPMUHOB, MaTepHalia, KOTOPbI€ BBI3BIBAIOT TPYAHOCTU, TTOUCK
OTBETOB B peKOMeHAyeMou auteparype. Eciam camocToATenbHO HE
ylnaercsi pa3o0parbcs B Marepuaie, HE0OXOAMMO CPOpMYyIUpOBaTh
BOIIPOC W 33JaTh MPENOJABATENI0 Ha JICKUUMU WM Ha MPaKTUYECKOM
3aHSITHUU.

IIpakTnueckoe KoHcnekTHpoBaHHe  PEKOMEHJyeMbIX MCTOYHHMKOB. Pabora c
3aHsATHE KOHCIIEKTOM JIEKLIUH, TIOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM,
IIPOCMOTP pEeKOMeHAyeMo# nuteparypsl. [IpocnymmuBanue aynno- u
BUJI€O3aMMCeN 1o 3aJJaHHOU TeMe, BBITIOJTHEHUE
pacueTHO-rpaUUeCcKHX 3a/laHuil, pellieHne 3a1a4 10 aJrOpUuTMy.

JlabopaTtopHas pabota [J/labopaTtopHple  pabOTHI  TO3BOJSIOT  HAYYUTHCS  MPUMEHATH
TEOPETUYECKHE 3HAHUS, TOJNyYEHHBIE HA JIEKIHH TpPU PEIICHUU
KOHKpPETHBIX 3a7ad. YrToObl HamboJiee palMOHAIBHO U  TIOJHO
MCIOJIb30BaTh BCE BO3MOXHOCTU JaOOPATOPHBIX ISl TIOJTOTOBKHU K
HUM HEOOXOJMMO: CIeNyeT pa3o0parh JEKIHUIO M0 COOTBETCTBYIOMIEH
TEME, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3lelioM Y4eOHUKa,
npopaboTaTh JOMOJIHUTENbHYIO JHUTEPATypy U HCTOYHHMKH, PEIIUTH
3aJla4y¥l ¥ BHITIOJHUTH JIPYTHE MUCbMEHHBIE 3a/1aHus.

CamocTtosarenbHas pabota|CaMocTosiTenbHass pabdoTa CTYAEHTOB CIIOCOOCTBYET TI1yOOKOMY
yCBOEHHs  y4eOHOro  marepuaga W PA3BUTHIO  HABHIKOB
camooOpazoBanusi.  CamocrosiTenbHas ~ paboTa  mpeanoaraer
CJIEYIOIIHE COCTABISIONINE:

- paboTa ¢ TekcTaMH: y4eOHUKaMU, CIPaBOYHUKAMH, JTOTIOJTHUTEIILHOM
JUTEPaTypOH, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITU;

- BBITIOJTHEHUEC JOMAIITHUX 3aI[aHI/Iﬁ " PacCyCTOB,




- paboTa HaJl TeMaMu JUIsl CAMOCTOATEIBHOTO U3Y4YEHUS;
- yyactue B paboTe CTyIeHUeCKUX HAYYHbIX KOH(EPEHIN, OJUMITHAT;
- IOATOTOBKA K IPOMEKYTOYHOM aTTECTALNH.

IToaroroBka k I'oTOBHTBCS K IPOMEKYTOYHOM aTTECTALUU CIEAYET CUCTEMATUYECKH,
IIPOMEXKYTOUHOM B TECYEHUE BCEro ceMecTpa. MHTeHCHBHas NOArOTOBKA JOJDKHA
aTTecTauuu HayaTbCs HE IMO3JHEE, YEM 3a MECSAL-IIONITOpa 10 MPOMEKYTOYHOU

aTTcCTallu. HaHHI)Ie nepea 5K3aMCHOM TpU AHA Bq)(l)eKTI/IBHCC BCETO
HCII0JI30BATh JJIA TOBTOPCHUA U CUCTCMATU3alluU MaTCpHUaJIad.




