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1. Ilenu oceoenun oucuuniunwl
Hensamu ocBoeHUs TUCUUILIHMHBI «Hacockl 1 KoMIpeccopb» SIBIASIOTCS:

a) HAYYUTh CTYJEHTOB MPOU3BOJIUTH PACUEThI, CBSI3AHHBIE C MUCIOJb30BAaHUEM
HacOCOB M KOMIIPECCOPOB;

0) oOydeHHe CTYAEHTOB MPHUHLMUIIAM pPAaOOThl, OCHOBAM MPOEKTUPOBAHUS,
peryaupoBaHusi M OKCIUTyaTalldd  CHUCTEM, MEXaHU3MOB U  YCTPOMCTB,
MpPEeIHA3HAYCHHBIX JJIS TMOBBIIIICHUS JaBJICHUS, 014U U TIEPEMEIICHHS Pa3TMIHbIX
Cpell, a TakXKe IJIAHUPOBAHUIO M MPOBEJACHUIO MEPONPUATUA IO MOBBIIICHUIO
3¢ HEeKTUBHOCTH pabOTHI JAHHOTO 00OPYAOBAHUS.

B pesynpraTre mnpenomaBaHUS JAHHOW AWCIUIUIMHBI MOTYT OBITh PEIICHBI
CIeyIoUMe 3aayu: pa3paboTKa METOJOB pacyeTa HAacoCOB M KOMIIPECCOPOB,
pa3IMYHBIX THJIPO- U THEBMOCUCTEM C UX UCTIOJIb30BAHUEM; 03HAKOMJICHHE C TUIAMU
MalIuH ¥ UX XapaKTEePUCTUKAMHU.

2. Mecmo Oucuyunaunvt (MoOyas) 6 cmpyKkmype o00pazoeamebHoll
npozpammol

HuciuminHa «Hacockl W KOMIpeccopbl» OTHOCUTCS K JUCHUUILIMHAM 1O
6vio0opy 1 HopMHUpYET y OakagaBpoB MO HamparieHuio moarotoBku 15.03.02 _wabop
3HaHUH, yMEHUH, HABBIKOB MU KOMIIETEHUUW, HEOOXOIMMBIX JUIsl BBIITOJIHEHHUS
HAy4YHO-UCCIIEI0BATEIbCKON, MPOEKTHO-KOHCTPYKTOPCKOM M OpraHU3allMOHHO-
yIpaBICHYECKON ACSITETbHOCTH.

Jlnst yenemHoro ocBoeHus nucuuiuinHbl «Hacockl m kommpeccopsl» Oakanagp no
HampasiaeHuo noArotoBkul5.03.02 moikeH OCBOMTH Marepuan MpeaIecTBYIOMIUX
JUCITUTLINH:

a) b1.b.12Matemaruka;

0)b1.b.13®u3uka;

B) b1.b.21 TeopeTnyeckas mexaHvka;

r) 61.B.05 OcHoOBbI rMApPaBAnKK.

JuconmummHaa «Hacocel M KOMIpPECCOpb»  ABISETCA NPEAIIECTBYIOIIEU U
Heo0Xouma JiIsl YCHEIIHOTO IPOX 0K ICHU:

a) b1.B.06 [NpoekTnpoBaHve NepcnekTMBHOrO TEXHONOrMYeCKoro obopyaoBaHus
HedpTEXMMNYECKNX NPON3BOACTB



6) 61.B.12 ObopyaoBaHue HedTerazonepepaboTku;

r) bBI1.BJ[B.08.01 Moumasxc u pemoHm mexXHOIOSUYECKO2O0 0O0PYOOBAHU,

n) b1.B.J][B.09.01 Haoesicnocmb mexuonocuuecko2o 060py0o8aHusl.

3HaHUs, NOJyYEHHBIE IIPU M3YYEHUHU IUCLUIUIMHBI «Hacockl u xommpeccopsDy
MOTYT OBITh MCIOJIB30BaHbI MPU MPOXOKACHUU MPAKTUK (YUeOHOU, MPEATUILIIOMHON )
Y BBITIOJIHEHUH 8bINYCKHLIX KEANMUDUKAYUOHHBIX pabom TI0 HAIPABIECHUIO TOATOTOBKU

15.03.02 .

3. Komnemenuuu ooyuarwuwiezocs, popmupyemoie 8 pe3yibmame 0C60€HUA OUC
UURNTUHDL

Komnerennus:

ITK-3-cnocobeH npoBOAWTb aHaiM3  COBPEMEHHbLIX  MPOEKTHbIX  PELUEHUA  MpwU

MPOEKTMPOBaHUKN TEXHOOrnYeckoro obopyaoBaHusi HedTerasonepepaboTku.
NHauKaTopsl TOCTUKEHUSI KOMIIETCHITUU:

1. TIK-3.1- 3HaeT OCHOBHBIE MPOIECCHI, TPOTEKAIONIME B 0OOPYIOBAHHUH, HX
KOHCTPYKILHMHU; METOJIbl 00pabOTKH MHGOpMAIMU U aHAlIM3a JAHHBIX MpPU
IPOEKTHPOBAHUU TEXHOJIOTUYECKOT O 000pyI0BaHUS
HedTerazonepepadoOTKy,

2. TIK-3.2- ymeeT pa3buBaTb KOHCTPYKUMM Ha Yy3/bl, COOPOYHbIE €AMHULbI U
LeTanu, yCTaHaBNMBaTb WX B3aUMOAEUCTBME M BIIMSIHWE HA TEXHONOrMYeCcKui
npouecc;

3. TIK-3.3- BnajeeT HaBbIKAMM aHaIW3a KOHCTPYKTOPCKUX PEIICHUW IIpHU

MPOCKTUPOBAHUH TEXHOJOTMYECKOT0 000pyA0BaHUsI HeTera3onepepadoTKH.
B pezynomame oceoenusn oucuyuniaunvl 00yuaromuiica 00nxHcen:

1) 3HaTh: METOABI pacueTa TMAPO- U ITHEBMOCUCTEM, MapaMETPOB HACOCOB U

KOMIIPECCOPOB.
2) YMeTh: HUCMOIb30BaTh 3TU 3HAHUS NPU NPOECKTUPOBAHUMU M HKCILTyaTaIUH

paBHOO6p8,3HBIX TCXHOJIOTHYCCKUX CUCTCM U YCTAHOBOK.



3) Biamers: OCHOBHOI TEPMHHOJIOTHEN TUCLUUIIIIMHBL, IOJYYEHHBIMU HAaBBIKAMU

OpU pacuere TUIPO- M IHEBMOCHUCTEM M MOAOOpe MO KarajoraM HacoCOoB H

KOMITIPECCOPOB.

4. Cmpykmypa u cooepicanue oucyunaunwt «Hacocol u komnpeccopov)

O6mas Tpy1oeMKocTh AuciuIuinabl coctasiset 4 3ET, 144 gaca.

Ne 2 Buabl yue6Holi pa6oThl B yacax OueHoMHbIE CPeNCTBA TS
- >3
n/ Pasnen S NMPOME;KYTOYHOM aTTecTaluH
AU CIMILTHHBI 5
n &) 10 paseaam
Jleximn JlabopaTopHbIe KCP CPC
padoThI
1 Hacocst 8 3 4 1 50 Jlabopamopnas paboma.
Koumponvras paboma. Tecm
2 Kommnpeccopst Jlabopamopuas paboma.
8 3 4 11 49
Koumponvuas paboma. Tecm
Bcero 6 8 22 99

<I)0pMa aTreCTrauuu

Oxzamen-9

no memam C

5. Cooepircanue NeKYUOHHBIX 3AHAMUIL YKa3aHHEM

bopMHUPYEMBIX KOMIETEHIIUH W UCIOJIb3yeMbIX WHHOBAIIMOHHBIX 00pa30BaTEbHbIX

TEXHOJIOTUH.

HNHauKaTopsl 10CTHKEHUS
KOMIIeTEHIIUH

Ne Tema JIeKIIUOHHOT 0

Pazjest AUCHUILTHHBI Yacel Kpartkoe coaep:kanue
n/n /e men 3aHATHS P ep

1 Hacocsr 1. O6mme ceemenust | 1. O6mme  ceemenuss o | [IK-3.1, TIK-3.2, TIK- 3.3
0 Hacocax. Hacocax.

2. Jlomactuele | Kiaccudukanus HAaCcOCOB.
HAaCOCBI. [punuun JiefCcTBUS
3. BuxpeBble W | AMHAMHYECKUX H OOBEMHBIX
CTpyiHBIE HACOCHI. MalIMH. OcHoBHbIE
rmapameTpbl: Iojadya, Harop,
MOIITHOCTD U K.IL.JIL.

3 2. JlonmacTHbIE HACOCHI.

2.1. OCHOBBI
JIOTIACTHBIX
LentpobexHbie
cxema  IPOTOYHOU
KHHEMAaTHKa
YpaBHeHue Diinepa.
Teopetnueckuit Hamop,
BIMSHUE KOHCTPYKTHBHBIX U

TEOPHUHU
HAacOCOB.
HAaCOCHI,
4acTH,
TMOTOKA.




PEKUMHBIX apaMeTpoB.
[Tone3nsbrit Harmop.
Koapdupents  mose3Horo
neiictBus.  XapaKTEpUCTUKH

LEHTPOOEIKHBIX HAaCOCOB.
OCHOBBI TeopHH NOROOHI H
(hopMmyITsI rnepecyera.

OCHOBHBIE CBEJICHHS 00
OCEBBIX Hacocax.

2.2. DKCIIyaTallMOHHbIC
pacyeThl JIONACTHBIX HACOCOB.
HacocHbie YCTaHOBKH.
PerymupoBanue MOIa4H.
IlocnemoBarensHOE "
napauieIbHOe COeIUHCHHE
HACOCOB. Kapuranus B
JIONACTHBIX Hacocax.
KaBurtanmoHHslii  3amac = u
KaBUTAI[HOHHBIC
XapakTepucTuku. Jlomycrumas
BbICOTa BcachkiBaHus. [lonGop
HACOCOB I10 KaTaJloraMm.

3. BuxpeBble U _CTpYHHEBIC
Hacocel. C(CxeMa BHXPEBOTO
Hacoca, IPUHLUN JEHCTBUS,
XapaKTepUCTHKa W  00JacTh
MIPUMEHEHHS. Cxema
CTPYHHOIO Hacoca, MNPUHLMII
JIEHCTBUSI, XapaKTEPUCTHKA H
001aCTh IPUMCHEHHS.

3.1. OObEMHEIE HACOCHI.

VYerpoiictso, MIPUHLUI
NeWCTBUST M KiaccH(UKALHS
MOPIIHEBBIX HAacOCOB.
Cpenusis

MPOU3BOJUTEIBHOCTh U 3aKOH
[oJaun Hacoca.

HepaBHomMepHOCTE moOmauu U
METO/Abl €€ BbIPABHUBAHMUS.
Onpezenenye UHEPLUOHHOTO
Haropa. Bo3aymHele konmaku.

Jonyctumas BBICOTA
BcaceiBaHus. MHAuKaTopHas
uarpamma. Koncrpykiu

MOPIIHEBBIX ~ HACOCOB,  HX
JIOCTOMHCTBA U HEJIOCTATKH.
VYerpoiictso, MIPUHLUI
JEUCTBUSI W KIIACCH(UKAIHS
POTOPHO-TIOPITHEBHIX,
IUIACTUHYATBIX, LIECTEPEHHBIX
u BUHTOBBIX HACOCOB.
OCHOBHBIE ~ TapaMeTpsl U
001aCTH UX IPUMEHEHUSI.

Komnpeccopst

4. OOmme cBeacHUS
0 KOMIIpECCopax.

5. [lopmineBbie
KOMIIPECCOPBHI. 6.
LenTpobexHbie
KOMIIPECCOPBI.

7. Poranuonnsie
KOMIIPECCOPEL.

4.1. OOmue cBelaeHHUs 0O
kommpeccopax. [loHsTHE O
KOMIIPECCOPHBIX ~ MalllnHaX.
Knaccuduxarus

KOMIIPECCOPOB. Obnactb
NPUMEHEHHsT  KOMIIPECCOPOB.
OCOOCHHOCTH CXKATHs Ta30B.

4.2 TepMonunamuueckue

OCHOBBI CKaTUS rasos.
Cxartne ra3a B HICAILHOU
KOMIIPECCOPHOMH MaIlvHe.
DHepreTU4ecKui Oanasc.

IIpoueccsl cxarus raza B
WIECATBbHOW  KOMIIPECCOPHOM
MallIMHE. WNnpukaropnas
Jarpamma. OOBEMHBII
K09 HUIIEHT.

TIK-3.1, [1K-3.2, [IK- 3.3




N3orepmuyeckuii u
anua0aTHbBIN K.I1. 1.
43 IopuiHeBkle

KOMIPECCOPBI.
Knaccuduxaryst u THIIBL

MOPITHEBBIX MaIlyH.
IIpon3BoauTETBHOCTD

MOPLIHEBOM MalIIHHBI,
K03 GHULIHEeHT MOJa4u.
MoruHocTh " K.ILI.

nopurHeBbIx MammuH. [Ipenenst
CKaTus ra3a B OJHON CTYIICHH.
MHorocTyneHgaToe  CXKaTHe
raza. OcoOeHHOCTH pPabOTEHI
MOPIIHEBBIX BaKyyM-HacOCOB.
PerynmupoBanue
MPOU3BOUTEIBHOCTH
MOPIIHEBBIX ~ KOMIIPECCOPOB.
OcHOBHBIE MpaBuiIa
IKCIUTyaTallid  TMOPIIHEBBIX
KOMIIPECCOPOB.

4.4 [lenTpoGexHbIe
KOMIIpEecCcophl. YCTPOHCTBO U
TIPUHIIHI JeHCTBUS
LEHTPOOEIKHBIX
KOMIPECCOPHBIX MalInH.
Hamnop LEHTPOOEKHBIX
MamuH. CTeneHb MOBBIMIEHUS
JTaBIICHHS rasa B
TypOoMammHax. MOIIHOCTE U
K.ILA. TypOoomammH. PaGoune

XapaKTepPUCTHKU
TypbomamnH.  KoHcTpykiu
TypOOMaIIuH. OceBeble
KOMIIPECCOPHI. OCHOBHEBIE
npaBuiIa 9KCIUTyaTaluu
TypOOMamInH.

4.5 Porammonnsie

KoMnpeccopel.  PorammonHo-
IUTaCTHHYATHIe,  JKUAKOCTHO-
KOJIbLIEBBIE, ABYXPOTOPHBIE H
BUHTOBBIE KOMIIPECCOPBI.
[Ipunuun JIEUCTBUA,
XapaKTepUCTHKa W  00JacTh
TIPUMEHEHHSI.

«Hacockl u koMIpeccopbD».

6. Cooepirrcanue npakmuuecKkux 3aHAMuUIL
y‘IGGHBIM IJIaHOM HC IMPEAYCMOTPCHO NPOBCACHUC MPAKTUUCCKHUX 3aHSTHH 110 AJUCHUITIINHE

7. Codeporcanue 1a60pamopHvIX 3aHAM UL
Y4eOHBIM TUIAaHOM TPEAYCMOTPEHO MPOBEICHHE JTA0OPATOPHBIX 3aHATHH MO IHUCIUTLIAHE
«Hacocel u xommpeccops». Llens npoBeneHust 1a00paTOPHBIX pabOT — OCBOEHUE MPAKTHYECKUX
HaBBIKOB Pa0OTHI C JITAOOPATOPHBIMH CTCH/IAMH.

Ne

HaumenoBanue nadopatopHoii

HeHTpO6e)KHI>IX HaCcoCOB

/i Pa3znen nucuuMmIMHLBI Yacsel paGoTs: ®opMupyeMble KOMIETEeHIIMH
1 Hacocsr 4 1. IlocnemoBarensHas pabora 2- I1K-3.1, [1K-3.2, TIK- 3.3

X LIEHTPOOEKHBIX HACOCOB
2 Hacocst 4 2. TIlapamrensnas paboTa 2-x TIK-3.1, IIK-3.2, [1K- 3.3

8. Camocmoamenvnas paboma daxanaepa




Tembl, BHIHOCHMbIE Ha
CaMOCTOSITEILHYIO PagoTy

Yacel

®opma CPC

DopMupyemble
KOMIIeTeHIUH

3. BuxpeBble U CTpYHHBIC HACOCHL
CxeMa BHUXPEBOr0 HAcoCa, IPUHIUI
JEUCTBUSI, XapaKTepUCTHKAa M 007acTb
npuMeHeHus. Cxema cTpyHHOro Hacoca,
TPUHIMI JeHCTBUS, XapaKTepPUCTHKA U
001aCTh IPUMEHEHHS.

3.1. O6BEMHBIE HACOCHI.

VeTpoiCTBO, NPUHLMI JACHCTBUS U
KJIacCU(UKAIUs MOPIIHEBBIX HACOCOB.
Cpenusis IpOU3BOJUTEIBHOCTh U 3aKOH
nojaud  Hacoca. HepaBHoMepHOCTB
MOJa4d U METOJbl €€ BbIPABHUBAHMUS.
OmpezeneHre WHEPLUHOHHOTO HAmopa.
Bo3nymnele  konmaku.  Jlomyctumast
BBICOTa BcachiBaHUs. MHankaTopHas
quarpamma. KOHCTPYKIUMHU MOPUTHEBBIX
HAaCOCOB, X JIOCTOUHCTBA i
HEJIOCTaTKHU.

YCcTpoHCTBO, IPUHIMI IeHCTBUS U
KJIacCH(UKAIIS POTOPHO-IIOPIITHEBHIX,
TUIACTHHYATHIX, IIECTEPEHHBIX U
BHHTOBBIX HacOCOB. OCHOBHBIE
MapaMeTpbl 1 00JIACTH UX TPUMEHEHHUSL.

50

Toozomoska K 3K3aMeHy, K 1a00pamopHou
pabome, mecmy

TIK-3.1, [IK-3.2, TIK- 3.3

Ilopmnesbie KOMIIPECCOPBI.
Knaccnduxanus ¥ TUNBI MOPIIHEBBIX
MaIlyH. IMpon3BoaUTEIBHOCTD
TIOPIIHEBOM MAaIIWHEL, Kod(QdummeHt
nojayu. MomnocTts u K.ILJ.
MOPIIHEBBIX MaIIUH. IIpenensr cxaTus
rasa B O/IHOM CTYTIEHHU.
MHorocTyneHyaToe  CkaTMe  rasa.
OcobGeHHOCTH ~ PabOTHI  MOPIIHEBBIX
BaKyyM-HacOCOB. PerymupoBanue
HPONU3BOUTEIBHOCTH MTOPITHEBBIX
komnpeccopoB. OCHOBHBIE —IIpaBHIIa
SKCILTyaTalUH MOPITHEBBIX
KOMIIPECCOPOB.

4.4  LleHTpoOEKHbIE  KOMIPECCOPBI.
VeTpoHCTBO M IpUHLMI  JEHCTBUSA
LEHTPOOEKHBIX KOMIIPECCOPHBIX
MammH. Harop neHTpoOeKHBIX MaIInH.
CremeHb MOBBHIIIEHHS JABJICHUS Tra3a B
TypOomammHax. MOIIHOCTE W K.ILI.
TypOOMaIINH. PaGoune
XapaKTePUCTUKU TypOOMaIIuH.
Koncrpykuuu TtypbomammH. OceBble
koMnpeccopbl.  OCHOBHbIE — TpaBHiIa
SKCIUTyaTalluy TypOOMAIIIHH.

4.5 PoTannoHHbIC KOMIIPECCOPBL.
PorannoHHO-IIIaCTHHYATELE,
JKUJIKOCTHO-KOJIBIIEBBIC, IByXPOTOPHBIE
¥ BUHTOBBIE KoMmripeccopsl. [Tpunrmmn
JEeUCTBUSI, XapaKTepUCTHKA U 00J1aCTh
MpUMEHEHNSI.

49

Tloozomosxa k sx3ameny, mecmy

TIK-3.1, [IK-3.2, TIK- 3.3

Bce Temsl pazgenos 1-2

99

Tloozomosxa K ax3ameny

I1K-3.1, ITIK-3.2, [1K- 3.3

8.1 Konmponas camocmosamenvHoi padbomaul

TeMbl, BBIHOCMBIE Ha
CaMOCTOSATEIbHYIO Pa0oTy

Yacel

®opma KPC

Nuaukatopbl
JOCTUKEHUS
KOMIIeTeHIIHH

BuxpeBble B cTpyiHBIE HacOChl. Cxema
BHUXPEBOT'0 HAcOcCa, MPUHIMI ASHCTBUS,

11

[Ipuém mnabGoparopHoil pabOTHI

TIK-3.1, [1K-3.2, [IK- 3.3




XapaKTepUCTHKA u o0actb H OTYETA oo HEI.

TIPUMEHEHUS. Cxema CTpYHHOTO TeCTHpOBaHHe JK3aMeH
Hacoca, MIPHUHITUIT JEUCTBUSA, : :
XapaKTepUCTUKa u 0011aCcTh

NIPUMECHEHUS.

3.1. OGbEeMHEIE HACOCHI.

VYCIpoicTBO, NpHHUMII JCHCTBUS U
KJIaccu(UKaKs MOPIIHEBBIX HACOCOB.
CpenHsisi TPOU3BOAUTENBLHOCTD U 3aKOH
mogayd  Hacoca. HepaBHOMepHOCTH
MOJa4Yd M METOAbl €€ BBIPABHUBAHUS.
OnpezeneHue HHEPIUOHHOIO HAIopa.
Bo3nymnable  konmaku.  Jlomycrumast
BbICOTAa BcachbiBaHMs. MHaukaTopHas
nuarpamma. KoHCTpyknuu NOpIIHEBBIX
HACOCOB, ux JIOCTOUHCTBA u
HEIOCTaTKH.

YCTpoiCcTBO, NPUHLIMIT AEHCTBUS U
KJaccuUKaIys POTOPHO-TIOPIITHEBBIX,
IUTACTUHYATHIX, IIECTEPEHHBIX U
BUHTOBBIX HacOCOB. OCHOBHBIE
rapaMeTpsl 1 00J1aCTH UX IPUMEHCHUSL.

2 IlopiHeBsIe KOMITPECCOPEI. TeCTI/IpOBaHI/Ie. DK3aMeH TIK-3.1, T1IK-3.2, TIK- 3.3
Knaccuduxamust 1 THUIBI TOPLIHEBBIX
MallI}H. ITpou3BOAUTETBHOCTD
MOPIIHEBOH MamuHbl, KO3} duIHeHT
MoJ1auu. MomiHoCcTh u K.ILJ.
TIOPIIHEBBIX MamvH. [Ipenensr coxatus
rasa B OJTHOM CTYyTICHN.
MHorocTyneHyaToe  cXxaTue  rasa.
OcobOeHHOCTH ~ pabOTHl  HOPIIHEBBIX

BaKyyM-HacOCOB. PerynmupoBanue
MIPOU3BOJUTEILHOCTH MOPIIHEBBIX
kommpeccopoB. OCHOBHBIE —IIpaBHIa
IKCIUTyaTaluu MOPIIHEBBIX
KOMIIPECCOPOB.

4.4  lleHTpoOeXHbIC KOMIIPECCOPHI.
VYcrpolictBo ¥ mpuHUIUN  AeicTBUA 11
LEHTPOOCKHBIX KOMITPECCOPHBIX

MamiH. Hamop neHTpoOeKHbIX MaIlIHH.
CreneHp MOBBIIMIEHNS JABIEHUS Ta3a B
TypOomamuHax. MOIIHOCTP M K.ILA.
TypOOMaIIuH. Paboune
XapaKTepUCTUKU TypOoManivH.
Konctpykumu TtypbomammH. OceBble
koMnpeccopbl. OCHOBHBIE — IIpaBHUIIA
9KCIUTyaTall TYpOOMAIIIHH.

4.5 PoTallmoHHBIE KOMIIPECCOPBI.
PorannoHHO-MIIaCTHHYATEIE,
KHUAKOCTHO-KOJIBLIEBBIE, IBYXPOTOPHBIE
U BUHTOBBIE Komripeccopsl. [Tpunrmmn
JIEWCTBUS, XapaKTepPUCTHKa U 00J1acTh
TIPUMEHEHHSI.

3 Bce tembl pasgenos 1-2 22

9. chwlbsoeauuepeﬁmunzoeoﬁ cucmembnsl OueHKu 3HaHU.

Ilpu oyenxe pezynbmamog deamenbHOCMU CMYO0eHmo8 & pamkax oucyuniunsl «Hacocel u
KOMIIPECCOPBIY UCHONb3YEMCs PEumuHe08as CUCeMd OYeHKU 3HAHULL 00y4alouuxcs Ha OCHOBAHUU
«llonooicenusi o 6aNILHO-pEUMUH2080U CuUCmeMe OYeHKe 3HAHUll CmyOeHmo8 u obecneyeHus
Kavecmea yuebOHo2o npoyeccay. Peumunezosasn oyenka gpopmupyemcs Ha OCHOBAHUU MeEKywe2o u
NPOMENHCYMOUHO020 KOHmMpOJA. Makcumanbnoe u MUHUMATIbLHOE KOIUYeCmeo 6alN08 no paziuiHbim
8UOAM YYeOHOL pabombl ONUCAHO 8 NOJIONCEHUU O PEUMUH2080U cucmeme.

Ouenounvie cpeocmea Kon-60 Min, 6annos Max, 6annos
Jlabopamopnasa paboma 2 12 20




Koumponwvuas paboma 1 12 20
Tecm 1 12 20
Ix3amen 1 24 40
Hmoczo: 60 100

10. Ouenounvie cpeocmea 011 meKyuieco KOHmMpPONa yCnesaemocmu,

npomeofcymouuoﬁ ammecmauuu no uMmo2am 0C60€enuA 0ucuunﬂuubl

OneHouHbIE CpelICTBA AJIs IPOBEAEHUS TEKYLIETO KOHTPOJISl YCIIEBAEMOCTH, IPOMEKYTOUHON
aTTECTAIlMX 00YJAIONTUXCS M HTOTOBOM (rOCYIapCTBEHHON UTOTOBO) aTTecTalluu
pa3pabaThIBAIOTCS COTIACHO MOJOKEHUI0 0 DOH/IAX OIEHOYHBIX CPEJCTB, PACCMATPUBAIOTCS KaK
COCTaBHast 4YacTh paboYei mporpaMMbl 1 OQPOPMIISIOTCS OTACTBHBIM JTOKYMEHTOM.

11. Hugpopmayuonno-memoouueckoe odecneuenue OUCUUNIUHDL
11.1 Ocnosnaa numepamypa

HpI/I N3YUCHUU NUCHUIIIINHBI «Hacocs! u KOMITPECCOPBI» B KAYCCTBC OCHOBHLIX UCTOYHUKOB

uH(OpPMAIIUK PEKOMEHYeTCsl UCTIONb30BaTh CICAYIONIYIO IUTEPATYPY.

OcHoBHbIE HCTOYHMKH MHpOpMaun Koa-Bo 3k3.

1.Busranos, C.B. OcHOBBI TEpMOJIMHAMUYECKHX PACUETOB TAPOKOMIIPECCUOHHBIX |50
XOJIOMMIIBHBIX MamuH: yueo. mocooue/ C.B. Busranos, A.M. U6paes, A.A.
Cargees, M.C. Xamunymius.- Kazanb: "Cnoso", 2016.-158 c.

2.Anuxkun, 0. B. Hacocsl n HacocHbIe cTanium : yaeOHoe mocodue / 0. B. 1(6e3mMMHUTHBIN
Annkun, H. C. Iapes, JI. . YmakoBa ; HayuHblil pegaktop B. 1. AkcenoB. — noctyn k ObC
ExarepunOypr : M3znarenscTBo Ypanbckoro ynusepeurera, 2018. — 138 ¢. - «Znaniumy 1mocie
Pexum noctyna: http://znanium.com/bookread2.php?book=331906, no napoio.- |peructpanuu ¢ IP-
OBC «Znaniumy» aapeca HXTH)

11.2 Jlononnumenvuas numepamypa

B kadectBe JOITIOJIHUTCIIbHBIX HCTOYHHKOB I/IH(bOpMaI_[I/II/I PEKOMEHAYECTCA HCIIO0Jb30BaTh

CIIEIYIOILYIO JIUTEpaATypy
JlonmosiHUTE/IbHBbIE HCTOYHUKH HHpOpMannu KoJ1-B0 3K3.

1.®posnos, B.®. MaccooOMeHHbIE MTPOIIECCH XUMHUYECKON 1 ( moctyn k OBC

TEXHOJIOTHH[ DJIEKTPOHHBIN pecypc | : yuebHoe nmocodue/ B.d.Dponos , «Znaniumy mocie

O.M. ®@nucrok , ILT". PomankoB - M. : Xumus, 2011.- 439 c. .- Pexxum gocryna:  |peructpauuu c IP-
http://znanium.com/bookread2.php?book=511218 ,mo maponto.- ObC «Znaniumy» |agpeca HXTN)

2.Busranos, C.B. OcHOBBI pacueTa TEpMOAMHAMHUYECKUX I[IUKJIOB U XapaKTEPUCTHUK |15
apOKOMITEPCCUOHHBIX XOJIOIUIBHBIX

marmH: y4e0.mocooue/C.B.Busranos,A.M.16paes,A.A.Carnee;HXTU. -
Hwmxnaexamck: HXTH, 2011.-134 ¢c. 15

3. ITonesoii, A.A. ABTOMaTu3anus X0J0UIbHBIX YCTAHOBOK U CUCTEM 60
KoHauImoHuposanus Bo3ayxa/ A.A.ITonesoit.-CII6.:ITpodeccus,2011.-244 c.

11.3 Dnekmponnsvie ucmouHuKu ungopmayuu
[Ipu uzyuenun nucuumimasl HUK pekoMmeHayeTcss CIOIb30BaHUE 3JIEKTPOHHBIX MCTOYHUKOB

nHpopmanuu:
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http://znanium.com/bookread2.php?book=331906

Anpec UaTepHeT-pecypca

Haunmenosanue NHTEpHET-pEcypca

®enepanbHbiil nopran «Poccuiickoe
obpazoBanue» http:// www.edu.ru/

OTtkpeIThId HTEpHET-pECYpC, CBOOOTHBIM
OE3JIMMHUTHBIN TOCTYII.

®denepanbHbIN EHTP HHPOPMAITMOHHO-
00pa3oBaTeNbHBIX PECYPCOB

http://fcior.edu.ru/

DNEeKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI U CEPBUCHI
JUIs BCEX YPOBHEH M CTyIeHel oOpa3oBaHusl.
OTtkpeIThId HTEpHET-pECYpC, CBOOOTHBIM
OE3JIMMHUTHBIN TOCTYII.

Nudopmanmonnas cucrema «Enunoe
OKHO JIOCTyTa K 00pa30BaTeIbHBIM
pecypcamy http://window.edu.ru/

JOCTYII.

Poccuiickoe oOpa3oBaHue: eAMHOE OKHO JOCTYIIA K
o0pa3oBaTenbHBIM pecypcam, CBOOOTHBIN OE3TMMHUTHBII

http://elibrary.ru/defaultx.asp

Hayunas snekTponHas 6ubnmoreka

11.4 Cospemennuie npogheccuonanvusle 6a3vl OAHHBLIX U UHPOPMAYUOHHBIE CRPABOYHbLE

cucmemol

1. Xypnan « Teopernueckue OCHOBBI XHMUYECKON TEXHOIOTUN» - JlocTyr cBOOOTHBII:
https://www.elibrary.ru/contents.asp?1d=39180218.

2. Xypuan « U3zsectus BY30B».- JlocTyn cBOOOAHBIH:
https://www.elibrary.ru/title_about.asp?1d=7725.

CoruacoBaHo:
3aB. 0TJeIOM 10 OMOIHMOTEUHOMY

Tapacosa B.A1.

e

00CITy’)KUBaHUIO

12. Mamepuansno-mexnuueckoe odecnedyenue OUCYUNIUHBL (MOOY/IA).

Ne kaOunera, IlepeyeHb OCHOBHOIO 000PY10BAHUS B Y4eOHBIX dakTuYecKUuag
Ha3BaHue Ka0buHeTax pecy4eOHbIX
Ka0uHeTOB
KoMmiiekT TeXHH4eCKOro OCHAIeHUsl, y4e0HOT0 1 423578,
JIa00pPATOPHOIro 000PYI0BAHHUS: OBEPXDI-IIPOEKTOP, PecnyOnuka
9KpaH Ha TPeHOre, HOYTOYK, KOMIIBIOTEPHI C TIOCTYIIOM K Tarapcran,
cetu «MIHTEpHET». r. HwxHekamck,
106 Ha6opaToszvm YCTAHOBKA JIJIs1 UCTIBITAHUS PA3JIMUYHBIX yi. 30 et
JaGoparopus KOHCTPYKLUH TEeTJI000MEHHHUKOB, JIAOOpaTOpHast [MoGenpra. SA
YCTaHOBKA 10 PeKTU(PUKAIIH.
TEIIOMAaccooOM .
CHHLLX Mebenab: mocka yueHHUecKas, ceiid), CTONbI, CTYIbS,
CKaMbfl.
fpoteccos IIporpammuoe o6ecneuenue: Windows?7,
MicrosoftOffice 2007, AatuBupyc Kacnepckoro.
O6opyaoBanue U MaTepUaJibl, 00eceYuBaIOIINe
co0uro1eHne TPeOOBAHMI MOKAPHOH 0€30MACHOCTH U
OXpPAaHbI 310POBbs 00Y4YAIOIIUXCS: OTHETYIIUTEb.
106 423578,
Kabuuer st KoMmIeKT TeXHM4YeCKOro OCHAIeHUs1, Y4eOHOT0 U Pecrry6nmka
CaMOCTOSITEJIBHO | JIADOPATOPHOI0 000PYA0BAHUSA :OBEPXDI-IPOEKTOP, TartapcraHn,
it paboTHI 9KpaH Ha TPEHOTe, HOYTOYK, KOMIIBIOTEPHI C TIOCTYIIOM K r. HmwkHekaMmck,
CTYACHTOB, cetu «IHTEpHET». yi. 30 et
rpynmnoBsIX 1 | MefeJib: Tocka yueHHu4ecKasi, ceif(, CTOIbI, CTYIbS, [ToGenpra. SA
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http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
https://www.elibrary.ru/contents.asp?id=39180218

VHIUBUTyaTbHbI
X KOHCYJIbTaLlUI

CKaMb#l.
IIporpammHuoe obecnieuenne: Windows7, Microsoft
Office 2007, AutuBupyc Kacnepckoro.

O6opyaoBanue U MaTepuaJibl, 00ecedYuBaKOIINe
co0uroieHne TpeOOBAHMI MOKAPHOH 0€30MACHOCTH U
OXPaHBbI 310POBbS 00YYAKOIIMXCSH: OTHETYIIUTEb.

KoMmIeKT TeXHM4eCKOro OCHAIeHUs1, Y4eOHOT0 U
JIa00pPaTOPHOro 000PYAOBAHMS: CTEH] «MCCJIEIOBAaHUE
TUAPOJUHAMUKH 3€PHUCTHIX MAaTEPUAJIOB, YCTAHOBKA JIJIsI
M3YYEHHUS TEIII000MEHHOTO Mpoliecca B
KOXKYXOTpyO4aToM TEIJIOOOMEHHHKE, YCTaHOBKA

JUTSL ONIPEJICIICHUS TEMIIEPATYPhl KUTICHHS

JKUJKOCTH, YCTAHOBKA JJISI ONIPEACIICHUS] KOHCTaHT
¢unbTpoBaHus, yctanoBKa «Temnonepeaaya B
TerioooMenHuke « TpyOa B TpyOe», ycTaHOBKa JIJIst

423578,
Pecmy6mnmka
TarapcraHn,
r. Hixaekamck,
yi. 30 net
ITobGenpr,a. SA

121 U3Yy4EeHUsS TUAPOAUHAMUYECKON CTPYKTYpPBI IOTOKA
JlaGoparopus | XKHUAKOCTHU., YCTAHOBKA JIJIS ONIPE/IETICHHS pEKHMOB
IpOIeCCOB U | pabOTHI HACAAOYHOM KOJOHHBI, YCTAHOBKA JIJIS1 U3YUCHUS

arnmaparoB nporecca pekrudukamnyu, anmnapatr APH-2, ycranoBka mjis
XUMHUYECKON | IEpeMELIMBaHUs U paCTBOPEHUS TBEPJAOTO BELLIECTBA
TEXHOJIOTHH (mepememuBaroriee ycrpoictro 113-8100),
HKCIIEpUMEHTAIbHAsl YCTAaHOBKA, YCTAHOBKA
JUTSL KCCIIeIOBaHUSl MacCOOOMEHHa HacaI0UHbIX KOJIOHH,
MakKeT Hapy>KHOH yCTaHOBKH ITPOU3BOJICTBEHHOTO
000opyToOBaHUs.
Me6eJib: pakoBHHA, JOCKa ayAUTOpHAs, TyMOa, mKad,
CTOJIBL, CTYJIbSI, CKAMbSI.
O6opyaoBanue U MaTepuaJibl, 00eceYuBaIOIINe
co0uro1eHne TpeOOBAHMI MOKAPHOH 0€30MACHOCTH U
OXPAaHBbI 310POBbs 00Y4AIOIIUXCS: OTHETYIINTED.
121 Me6eJib: pakoBHHA, JOCKa ayAUTOpHAs, TyMOa, mKad, 423578,
Kabuner CTOJIBI, CTYJIbSI, CKaMBbSI. Pecmy6nmka
KypCOBOI'O OoOopynoBanue u MaTepuaJibl, 00ecneYnBaroUIue Tarapcran,
IIPOEKTUPOBAHU | cOOJII0eHNEe TPeOOBAHMI NOKAPHOIT 0€30I1aCHOCTH U r. HmxHekaMmcek,
s1 (BBITIOJITHEHHS | OXPAHBI 3I0POBbSI 00YYAKIIHUXCS: OTHETYIITUTEb. yi. 30 et
KYPCOBBIX IToGensr,o. SA
pabor)

123 KoMmieKT TeXHH4eCKOro OCHAIeHHusl, Y4eOHOro 1 423578,
JlaGopatopus | 1abopaTOpHOro 060pyAOBaHUsI: Ta0OPATOPHBIN CTEH PecnyOnuka
ruapaBukd U | «['mapocratukay (Pocyunpubop), 1ab0paTopHBIiA CTEH/T Tarapcran,

runpasiandeckux | «'maponunamukay (Pocyunpubop), mabopatopHast r. HmxHekaMck,
MaIIiH YCTaHOBKA ISl OIIPEICIICHHSI XapaKTePUCTUKU yi. 30 ner

[EHTPOOEIKHOTO HACOCA,Ta00PATOPHO - MPOMBITILICHHBIH
KOMIUIEKC «HacTOTHO-pEryIupyeMblii MPUBOJ HACOCHOM

IToGens:,o. SA
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CTaHIIHH.
MebeJib: 1OCKa yueHHUECKasi, CTOJIbI, CTYJIbs, CKaMbsl.
Oo0OopynoBanue u MaTepuaJibl, o0ecneYnBaroUIue
co0/roneHne TpedOBaHMI NMOKAPHOI 0€30I1aCHOCTH U
O0XPAaHbI 310POBbs 00Y4YAIOIUXCS: OTHETYIIUTEb.

13. Obpazoeamenvuvle mexnoo2uu
B mpoumecce mpoBeneHMs — ayAMTOPHBIX — 3aHATUM  IPUMEHSIOTCA  CIENYyIOLUE

00pa3oBarebHbIC TEXHOJOTUH 00yUYeHHUs (B UHTEPAKTHUBHBIX (DopMax), 00IIast mpoa0IKUTETHHOCTD

KOTOPBIX COCTaBJISIET 6 4acoB.

Paznen Bun 3ansTus WnTepakTuBHas popma Yacsl
OO0mme cBeIeHMs O HAcOcax. JlaGopaTopHoe Tect 2
OO0u1ue cBeneHus o 3aHATHE
KOMIIpeccopax.
Pabora uentpobexHoro nacoca | Jlaboparopnoe | Pabota c mabopaTopHbIMU CTEHIAMH 2
Ha ceTb. [lapannensHoe u 3aHATHE
II0CJIEJOBATEIbHOE COCTUHEHHE
HAacoCOB
Konctpykiun HacocoB: Jlexums Pabora ¢ HarmsITHBIME TTOCOOUSAMU 2
LEHTPOOEKHBIX, JIONACTHBIX,
POTALIMOHHBIX, BUXPEBBIX
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