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1. Lesn 1 33124 0CBOEHHUST THCHUILTHHBI
Lenpto ocBOEHUS MUCHUILIMHBI SBJIsSETCd (POpMUpOBAaHHE Yy OOYyYaroMIMXCS CHUCTEMHBIX
3HAHUW O TPUHIUINAX ACHCTBUS, KOHCTPYKUIMIX, pabouuX Ipoleccax, XapaKTepUCTHKaX, METOJax
pacuera, BbIOOpa M OKCIUTyaTalldd THUIPABIMYECKUX MAIUH, HACOCHBIX U KOMIIPECCOPHBIX
YCTaHOBOK, MPUMEHSIEMbIX Ha 00BEKTaxX J00BIUM, COOpa, MOATOTOBKHU U TpaHCIOPTa HEDTH U Traza.
JUist TOCTHKEHH S YKA3aHHOW LEJH PEIaroTCs CIIEAYIOINE 3a/1a4H
U3ydeHue KiIacCU(pUKALNN, YCTPOHCTBA M pabOUYMX MPOLECCOB JUHAMUYECKUX M OOBEMHBIX

TUAPOMAIINH;
OCBOCHHEC OCHOBHBIX ypaBHeHHﬁ, XapaKTCPUCTUK, 3aKOHOB HOI[O6I/I$I U MCTOAOB PCTYJIMPOBAHHA

HAaCOCOB;

dopmMupoBaHNE HABBIKOB pacueTa Mojadu, Hamopa, mouHoctd, KIIJI, xaBUTalMOHHBIX U

AKCIUTYyaTallMOHHBIX TTaPaMETPOB HACOCHBIX YCTAHOBOK;

— U3yYeHHE KOHCTPYKIIMA M OCOOCHHOCTEW MPUMEHEHUS LEHTPOOSKHBIX, OCEBBIX, TTOPITHEBHIX,
MITYHXEPHBIX, BAHTOBBIX U POTOPHBIX HACOCOB;

— OCBOGHHE TPUHITMIIOB MOCTPOCHUS U pacueTa 00bEMHOT0 THUIPOIPHUBOJA, THAPOIBUTATENCH U

peryJupyroleH anmnaparypsi;

M3YYCHHE TEPMOJAMHAMHYECKUX OCHOB CXKaTHsl Ta3a, KIacCH(PUKAIMU W XapaKTEPUCTUK

KOMIIPECCOPOB,
q)OpMHpOBaHI/Ie HAaBBIKOB pacdy€Ta MNOPHIHCBbBIX, BHWHTOBBLIX, IICHTpO6€)KHI)IX U OCEBBIX

KOMIIPECCOPOB ¥ KOMIIPECCOPHBIX YCTAHOBOK;
OCBOEHHE METOJIOB BhIOOpA, PEryJIMpPOBaHUs, UCIBITAHUHN, TMarHOCTUPOBAHUS U TEXHUYECKOrO
00CITy’KMBaHUS TUIPOMAIINH U KOMIIPECCOPOB;

— Pa3BUTHUC CIIOCOOHOCTH MPUMCHATDb PACUCTHBIC U IPOTrPaMMHLBIC CPCACTBA IJIA aHaIn3a pCKUMOB
pa6OTI:>I MallliH B COCTaBC He(l)TeraSOHpOMLICHOBLIX CUCTEM.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Hucnunnuna «'uapoMalmimHbl U KOMIIPECCOPBI» OTHOCHMTCS K vacth brioka 1,
dhopMupyeMoil ydaCTHUKaMH 00pa30BaTENIbHBIX OTHOIIEHUM, U SIBJISETCS TUCIUMILUIMHON 1O BHIOOPY
(uapexc b1.B.JIB.01.01). HucumnnuHa wusydaercs B 7 cemectpe. DopMa IpPOMEKYyTOUHOU
aTTecTalii — SK3aMeH.

OcBoeHHE AUCIUIIIMHBI OMMPAETCS HA PE3yJIbTaThl U3YYCHUS MUCHUIUINH «MaTtemaTukay,
«Duzuka», «MexaHuka >KUAKOCTH M Tazay, «Teopermueckas MmexaHukay, «CoONpOTHBIICHUE
MarepuaioBy», «Jletaln MallMH W OCHOBBI KOHCTPYUpOBaHUs», «MaTepuanioBeieHue,
«udopmannonnsie Texnoiaoruu B HITIT».

[TonydeHnHbie 3HAHUS U YMEHHS UCTOJIB3YIOTCS TIPU OCBOECHMU AUCIMIUIH «O00pynoBaHue
U arperatbl HeTEera3oBBIX MPOMBICIOBY, «TexHuka noObrun HehTH U raza», «TexHuka cOopa u
MOATOTOBKM HepTH U razay, «OOopyaoBaHue s BO3JIEHCTBUS Ha IuiacT», «Pacuer MammH H
obopynoBaHusi HE(PTAHBIX W TA30BBIX MPOMBICIOB», a TAKXKe MPU TMPOXOKIACHUM MPAKTUK U

BBITIOJIHEHUH BBITYCKHOW KBaTH(PUKAITMOHHON PaOOTHI.



3. IlnanupyemMblie pe3yabTAThl OCBOCHUS IMCHUILIUHbBI

[Ipouiecc ocBOeHHUsI AMCLUILIMHBI HampaBjeH Ha (OPMUPOBAHME YEThIpeXx Haubosee
COOTBETCTBYIOIIMX €€ COJACPKAHUIO MPO(PECCHOHATBHBIX KOMIIETCHIIMA M HWHIMKATOPOB HUX

JOCTHUIKCHUS.
Tabémmna 1
Oneno4nnie
Koa 1 HanMeHOBaHHe KOMIIeTeHIUH WHaukaTop 10CTHXKEHHS IInaHupyeMblie pe3yJIbTaThl 00Yy4YeHHs
cpelacTBa
ITK-2. Crnoco6eH oCyIeCTBIATh TIK-2.1. Crpour pacyeTHble 3HaTh: OCHOBHbBIC YPAaBHEHHUS pabOUHX IIpakruueckue
MaTEeMaTHYECKOE MOJICIINPOBaHUE MOJIeNu pabovHX IPOLECCOB IIPOIECCOB, TEOPUIO MOJOOUS U METO b padoThy
TEXHOJIOTMYECKHIX IIPOIIECCOB M PAOOTHI | HACOCOB, THAPOIPUBOLOB H MO/JICJINPOBAHNUS XapaKTEPHUCTHK. pacyeTHbIe
000py10BaHMs, TPUMEHATH KOMIIPECCOPOB, aHATU3UPYET YMeTh: pacCUnTHIBATh U CTPOUTH 3a/1aHUS;
CTaHAAPTHBIC IPOTPAaMMHBIE TTAKEThl | XapaKTEpUCTUKU M PEIKUMBI XapaKTEePUCTHKH, OTIPEJENATh pabouyto aTTecTalluy;
aBTOMAaTH3UPOBAHHOT O padoTHI MalIKH. TOUYKy W HCCIIEJ0BATh BIUSIHUE 9K3aMeEH.
MIPOEKTUPOBAHUS U NCCIIEI0BAHUS IPU mapamMeTpoB.
pelIeHnn HHKEHEPHBIX 3a1ad. Bragers: HaBbIKAMH MPUMEHEHUS
TaOJIMYHBIX ¥ PACYCTHBIX IPOTPAMM IS
aHaju3a PexKMMOB.
IK-5. Crnoco0OeH BBINOIHAT TIK-5.1. Bemonuser 3HaTh: pacyeTHbIC 3aBUCUMOCTH IS ITpakTugeckue

HH)KCHEPHBIE pacyeThl 1 JHEepreTHYeCKue, moJa4u, Haropa, Moursoctu, KITJI, paboThL; pacueTHo-
IIPOEKTUPOBATH JICTATH U Y3/IbI MAIIMH | THAPABINYECKHUE, CTETICHU CXKAaTUs U TEMIIEPaTyp. rpaduyeckue
B COOTBETCTBHU C BbIJAaHHBIMHU ra3oMHaAMU4ECKHUE U YMeTh: onpeneNaTh OCHOBHBIC MAapaMeTphl | 3aaHUs;
TEXHUYECKUMH 3aJJaHUSIMHU, UCIIOJIB3Ys | MPOYHOCTHBIC PACUCTHI U BBIOMpPATh TUIIOPA3MEp MaIlIWHBL aTTeCTalluy;
COBPEMEHHBIC CPENCTBA OCHOBHBIX IIapaMeTPOB Brianets: MeToaMu HHKEHEPHOTO pacdera | SK3aMeH.
aBTOMATH3AIMU NIPOEKTUPOBAHUSI. TUPOMAIINH U KOMIIPECCOPOB. | M HPOBEPKH PE3yJIBTATOB MO KaTajoraMm 1
XapaKTePUCTHKAM.
IIK-8. Cnocob6eH oCcyniecTBIATh TIK-8.1. Beibupaer 3HaTh: IKCIUTyaTalIOHHBIE OTPAHUYCHUS, Keiicoy
TEXHUYECKOe 00CTyKUBaHHE pannOHANBHBIE PEKHUMBI, MPUYHHBI KABUTAILIUH, TIOMIIAXKa, TIEPErpeBa, | MPaKTHIECKUE
TEXHOJIOTHIECKOTO 000py10BaHHS, CIOCOOBI peryIMpOBaHUs U BHOpALINK U yTEUEK. paboTsr;
HEOOXO0AMMOT0 ISl peanu3ani OTIepaliy TEXHUYECKOTO YMeTh: aHATH3UPOBATH OTKIOHCHHUS aTTeCTallny;
IIPOM3BO/ICTBEHHBIX IIPOIECCOB; 00cTyKMBaHHS HACOCHBIX U [apaMeTpoB, BEIOUPATh PEryIUPOBAHUE U 9K3aMEH.
y4acTBOBATh B HAJAJKe U JIOBOJKE KOMIIPECCOPHBIX yCTAaHOBOK. PO HUIAKTHY ECKUE MEPOTIPUSITHSL.
000pyJOBaHMS NPH 3Ty CKE HOBBIX Braners: HaBbIKAMY TOJTOTOBKU KapT
IIPOLIECCOB. KOHTPOJISI U 00CITyKUBaHHS.
TIK-10. Cnoco6en BoioHsaTh MOHTax, | ITK-10.1. O60cHOBBIBacT 3HaTh: METOIbI HCIILITAHUH, IIpakruueckue
HaJIaJIKy, UCTIBITAHNS U BBOJ B TpeOOBaHUSI K MOHTAXY, JIMarHOCTHYECKUE NapaMeTphl U KpUTEpUH | paboThy
9KCIUTYaTaIHIO HOBBIX 00pasioB UCTIBITAaHUSM, IPUCMKE U paboTOCIIOCOOHOCTH. KOMIUIEKCHBIH

000py10BaHUs, Y3IIOB U CHCTEM;
OIIEHMBATh TEXHUYECKOE COCTOSHHE U
OCTaTOYHBI PECYPC TEXHOTOTHIECKOrO
0060py10BaHusl, OPTraHU30BbIBATH EI'0
NpoQuUIaKTHYECKHH 0CMOTp U
TEKy Ui PEMOHT.

TEXHUYECCKOMY COCTOAHUIO

TUApOMalIUH U KOMIIPECCOPOB.

VMeTh: COCTaBIATh IPOTPAMMY
UCIIBITAHUH, HHTEPIPETHPOBATH
XapaKTePUCTUKHU U BBIIBISTH NPU3HAKA
HEUCIIPaBHOCTH.

BrajieTs: HaBbIKAMH IIOATOTOBKH
3aKII0YEHHS 0 PabOTOCHOCOOHOCTH H
HEOOXOANMBIX MEPONPHUATUSAX.

Kelic; aTTecTalluH;
9K3aMeH.




4. O0beM TUCHUIIMHBI M BUbI Y4eOHOH padoThl

Tabamua 2
. 7
Bup yyeOHoi padoTsl Bcero
ceMecTp
Konrakrnas pa6ora, Bcero 68 68
B TOM YHCIIE:
JEKUUOHHBIEC 3aHATUSL 34 34
NIPaKTHYECKHUE 3a HATH 34 34
HaGOpaTOprIC 3aHATUA — —
CamocrosTensHas pabora 00yuaromuxcs 85 85
Konrponas 27 27
dopma IpOMEKYTOUHON aTTEeCTaluu 9K3aMEH | 3K3aMeH
OO0m1ast TpyI0€MKOCTh, 42 COB 180 180
OO0mmast TpPyA0EMKOCTh, 32 YSTHBIX STHHHII 5 5
5. Couepma}me AUCHUITJINHBI
5.1. Pa3neJibl JMCHMILIMHBI ¥ pacnpee/ieHue TPYyA0eMKOCTH
Tadiuna 3
IpakTHyeckue CamocrosiTe1bHas
HauvenoBanue pasaena Jlexnun Bcero
3aHSATHS paboTa
OCHOBBI TEOPHH U KIacCH(DUKALUSA THIPOMAIIHH 4 4 9 17
Teopus nono6us u paboune XapakTepUCTHKU JIOMACTHRIX | 4 4 10 18
HAacOCOB
I{eHTpOOEIKHBIC U OCEBBIC HACOCHI 4 4 10 18
OOBeMHBIE HACOCHI 4 4 10 18
HacocHble ycTaHOBKH, peryJIMpOBaHUE U SKCILTyaTalus 4 4 10 18
Tuaponsurarenu u 00EMHBINA THAPOTPUBO T 4 4 9 17
TepMoaHHAMHUYECKHE OCHOBBI U KJIaCCHU(pUKALHS 4 4 9 17
KOMITPECCOPOB
OO6beMHBIE KOMIIPECCOPHI 4 4 9 17
JluHaMu4eckre KOMIPECCOPbl U KOMIIPECCOPHbIE 2 2 9 13
YCTaHOBKH
Htoro 34 34 85 153




5.2. Conepxxanue pa3ieoB JUCHUAININHBI

Taommma 4 — Cogep:xkaHue pa3aesioB

HaumeHnoBanue pasjaesion

Copep:xaHue

OCHOBBI TEOPHH H KJIaCCHU(UKALIUS
THAPOMAIIINH

Haznauenne runpomanma. Kiaccudukamms HacocoB, THAPOABHUTATENCH H
ruzponepenay. JHepreTHYecKue IapaMeTphl: 1ojiada, Harop, AaBJI€HHe, MOLIHOCTb U
KIIA. Bananc sHeprun u morepu. PabGoune opraHel 1 OCHOBHBIC Y3IIBL.

Teopust onobus u paboune
XapaKTEePHCTHKN JIOMACTHBIX HACOCOB

VYpasHenue Ditepa. TeopeTndeckuii n AeHCTBUTENbHBIH Harop. Bimsiaue popmbl
nonarok. KoagpumeHTs! ObICTpOXOAHOCTH. 3aKOHBI MOJOOMS M Iepecyuer
xapakrepuctik. Xapakrepuctuku Q-H, Q—-N, Q-m. CoBmecTHast paboTa HaCOCOB.

HeHTpO6e)KHLIe M OCEBBIC HACOCHI

KOHCprKLH/II/I OJHOCTYNECHYATBIX W MHOI'OCTYNCHYATBIX HACOCOB, CEKIIMOHHBIX,
KOHCOJIbHBIX, MaruCTpajibHbIX U IOTPY’KHBIX HAaCOCOB. OceBble H JUaroHajibHbIC
Hacocel. OceBbie CWIbI, YIUIOTHCHHUA, MOAIINITHUKU. KaBI/ITaLII/Iﬂ " foImycTuMasl BbICOTa
BCaCbIBaHMA.

OOBeMHBIE HACOCHI

INopurHeBbIe U ITyHKEPHBIE HACOCHI, MHAMKATOPHAs IHMarpamma, HepaBHOMEPHOCTh
noja4y, BO3AyIHble Komaky. Illectepennsle, BUHTOBBIE, ITACTUHYATBIE W POTOPHO-
nopurHeBble Hacockl. [lomava, yreukn, oobemusiii KI1/1 u perynupoBanue.

HacocHble yCTaHOBKY, peryiIupoOBaHUE U
SKCIUTyaTaIys

XapakTepucTika TpyOOIpOBOIHOH ceTH W padbouas Touka. J[poccennpoBanue, Oairac,
M3MEHEHHE YacTOThI BpallleHHs U 00Touka padodero koseca. [TapauiensHas u
nocnenoBarenpHas pabota. ITyck, OCTaHOB, HCTIBITaHKS, BHOpALWs, KaBUTALMS,
JIMarHOCTHKA M TEXHHYECKOE 00CIyKHBaHHUE.

TupponBurarenu u 00bEMHBIN
TUIIPOTIPUBO/T

Tuppowmwuanper 1 rugpoMoTopsl. HacocHsle ycTaHOBKM 00BEMHOTO I'HAPONPUBOJA.
PacnpenenurensHas, perynupyoliias U IpeAoXpaHUTeIbHas anmaparypa. OuibTpsl,
THAPOAKKYMYJISI TOPBI, TEILIOOOMEHHUKH. J[poccenbHoe M 00BEMHOE PeryInpoBaHue.

TepMOI[I/IHaMI/I'-IeCKI/Ie OCHOBBEI 1
KJ'IaCCI/I(bI/IKaLII/Iﬂ KOMIIPECCOPOB

Haznauenwue KOMIIPECCOPOB. KJ'IaCCI/I(bI/IKaL[I/Iﬂ 10 IPUHLUITY JICHCTBYSL ¥ JaBJICHUIO.
WneansHoe u PpCAIbHOE CXKATHUE rasa. I/I3OTepMI/IquKa$I, aZ[I/Ia6aTHa$I U NOJIUTpOIIHAsA
pa60Ta. MHOFOCTyl'IeH‘-IaTOQ CXKATUE U MPOMEKYTOUHOEC OXJIAKIICHHUE.
HpOI/BBO}II/ITeJ'ILHOCTL U MOIITHOCTbD.

OOBeMHBIE KOMIIPECCOPHI

T[TopIHeBBIE KOMIPECCOPBI: YCTPOHCTBO, HHIMKATOPHAsT JUarpaMMa, BPeIHOe
NpOCTPAaHCTBO, KJIAllaHbI U PETYJIUPOBAHUE. POTOprIe TUIACTUHYAThIC, BUHTOBBIC,
JKUIKOCTHO-KOJIbLIEBBIE U POTOPHO-IIOPIIHEBbIE KoMIpeccopbl. CMa3Ka, OXJIaxIeHHe,
YIUIOTHEHHE U SKCIUTyaTalHs.

JlnHaMu4deckue KOMIIPECCOpHI U
KOMIIPECCOPHBIE YCTAHOBKH

LlentpoGexHbIe 1 OceBble KOMIpeccophl. CTyIeHb, XapaKTEPUCTUKH, YCTOHIUBOCTh H
nommnax. PerynupoBanue npom3BoAuTeNnbHOCTH. KOMIOHOBKA KOMIPECCOpHOH
YCTaHOBKH, OYHCTKA ra3a, OXJIKICHHE, cerapalysi, Ipef0oXpaHuTeIbHBIC YCTPOICTBA,
UCTIBITAHUSL ¥ JUArHOCTHKA.

5.3. TemaTnuecKHii IJIaH JeKIIUOHHBIX 3aHATHI

Tabuauna 5

Neo Tema nexunu Yacel
1 Knaccudukays, mapaMeTpsl 1 dHEPTeTHYSCKHUiA 0a1a HC THAPOMA IITHH 2

2 Pabouunii mpo1iecc 10macTHRIX HACOCOB U ypaBHeHuUe Dilepa 2

3 IMono6ue, kK03 hPUIMEeHTH OBICTPOXOTHOCTH U XapaKTEPUCTHKHA HACOCOB

4 IleHTpOOEKHBIE HaCOCHI: KOHCTPYKIIMU U OCHOBHBIE Y3IIBI

5 OceBble HaCOChI, 0CEBbIE CHIIBI U YIUIOTHEHUS 2

6 Kauranus, BcacbiBatonas CoCOOHOCTh U YCIOBUS 0€CKaBUTAIIMOHHOM paboThI 2

7 IopuiHeBble U IITyHXEPHbIE HACOCHI

8 PotopHbie 00beMHBIE HaCOCH 2

9 Hacoc u Tpy6onpoBoanast cerb. CoBMecTHast paboTa HaCOCOB 2




Ne Tema JieKIHH Yacel
10 PerynupoBaHue, CIIBITaHUA U HKCIUTYyaTa LU HACOCHBIX YCTaHOBOK 2
11 TMuapoIIHHAPHL, THAPOMOTOPHI ¥ AJIEMEHTHI 00BEMHOTO THAPOTIPUBOIA 2
12 PerynupoBaHue U pacdeT 00bEMHOTO THAPOIPHUBO 1A 2
13 TepmoauHa MUYECKHE OCHOBBI CXKaTHsI Ta3a U KilaccuuKanns KOMIPECCOPOB 2
14 INopiHeBbIe KOMIIPECCOPHL
15 BuHTOBBIE U [pyTUE POTOPHBIE KOMIIPECCOPHI
16 LleHTpOoOEKHBIE U OCEBbIE KOMIIPECCOPBI 2
17 KomnpeccopHsle ycTaHOBKU: peryJupoBaHUE, UCTIBITAHUA U OKCILTYaTa U 2
5.4. TemaTu4eckuii MJIaH NPAKTUYECKUX 3aHATHI
Tabamna 6
Ne Tema NpaKTH4ECKOT0 3aHATHS Yacer ®opma 0TYETHOCTH
1 PacdeT 0OCHOBHBIX DHEPTE€TUYECKHX NMAaPaMETPOB THAPOMAIIHHBI 2 Pacuernas pabora
2 Pacuer TeopeTHUECKOT0 HANopa JIONACTHOTO Hacoca 2 PacuerHnas pabora
3 Iepecuer xapakTepHUCTHK HAcOCA MO 3aKOHAM TMOA00HA 2 I'paduxn xapakTepucTUK
4 [TocTpoenue u aHAIN3 XapaKTePUCTUK IEHTPOOEKHOTO Hacoca 2 PacueTtHo-rpaduueckas
pabota
5 PacueT oceBBIX CHJI M MOLIHOCTH IIPHUBOJIa HAcoca 2 Pacuernas paboTa
6 IMpoBepka KaBUTAI[MOHHOTO 3araca M Oy CTUMOI BBICOTHI BCACHIBAHUS 2 TexHH4Yeckoe 3aKII0OUEHNE
7 Pacder mogaum 1 MOIMIHOCTH MOPUIHEBOTO HACOCA 2 Pacuernas pabora
8 Pacuer mapamMeTpoB IIECTEPEHHOTO WM BUHTOBOT'O HAacOCa 2 PacuerHas pabora
9 Omnpenenenne paboyei TOUKH HACOCHOW yCTaHOBKU 2 I'paduueckoe peurenue
10 AHanun3 crioco00B peryIupoBaHUs H COBMECTHOH pabOTHI HACOCOB 2 CpaBHuTenbHas Tabinna
11 Pacuer runpouMIMHIpPa U THAPOMOTOpPA 2 Pacuernas pabora
12 Pacder u mog00p 371€MEeHTOB 00BEMHOTO THAPOTIPHBOIA 2 [IpuHnMIManbHas cxema
13 | Pacuer mpouecca 0JHOCTYIIEHYATOT'O CKaTHUs Ia3a 2 PacueTnas pabota
14 | Pacyer MHOIOCTYNEHYATOI'0 KOMIIPECCOPA € NIPOMEKYTOUHBIM OXJIaXIEHUEM 2 PacueTnas pabota
15 | Pacuer mpou3BOAUTENBHOCTH MOPIIHEBOI'O M BUHTOBOTO KOMIIPECCOPOB 2 PacueTnas pabota
16 [TocTpoeHne XapaKTepUCTHKU IIEHTPOOEKHOTO KOMIIpeccopa M aHAIH3 OMITaXa 2 I'paduueckas pabota
17 KoMmImiekcHbI BEIOOp HACOCHOW MITH KOMIIPECCOPHOH yCTaHOBKH 2 KomruiekcHslif otuer




5.5. CamocrosiTesqibHasi padora 00y4arOmuxcst

Ta6amna 7

Ne Buj camocTosiTe/IbHON PadoThI Yacel
1 W3ydenne knaccudukamyy, MapaMeTpoB ¥ SHEPreTUIeCKHX OaaHCOB THIPOMAIINH 9
2 IToxroroBka 1o Teopuy MogoOMs M XapaKTEPHCTHKAM JIOTIACTHBIX HACOCOB 10
3 M3ydeHne KOHCTPYKIMH IIEHTPOOEKHBIX M OCEBBIX HACOCOB; MOATOTOBKA PACUETOB 10
4 N3y4eHne 0ObeMHBIX HACOCOB U QHAIIM3 HX XapaKTEPHCTUK 10
5 IToaroroBka 1Mo HACOCHEIM YCTaHOBKaM, PETyJIMPOBAHUIO M SKCILTyaTalH 10
6 M3yyeHne TunponpruBoia ¥ BHIIIOTHEHHE CXEMBI 9
7 IToxroroBka 1o TepMOIMHAMHKE CXKATHS Ta3a M pacdeTaM KOMIIPECCOPOB 9
8 W3ydenne KOHCTPYKIMIA 0OBEMHBIX KOMIIPECCOPOB 9
9 W3ydenne MHAMIYECKNX KOMIIPECCOPOB, MOJITrOTOBKA KOMIUIEKCHOTO 3aJaHUs U K 3K3aMeHY 9

Hroro 85

6. O0pa3oBareJibHbIE TEXHOJIOTHU
OcBoeHHMEe IUCHHUIUIMHBI CTPOUTCS HA COYETaHMU TMPOOJIEMHBIX JEKIHil, pacyeTHO-

rpadMYeCKUX MPAKTUYECKUX 3aHITHH, aHaM3a XapaKTEPUCTHK CEPUHHBIX MAIlMH, pabOTHl C

KaTaJIoraMu ¥ HKCIUTyaTallMOHHOM JTOKYMEHTAIMEH, a Tak)Ke PEIICHUs] KOMILIEKCHBIX MHXKEHEPHBIX

3a7ad4.

— MpoOJIeMHOE H3JI0KEHHE pPabO4YuXx TMPOIECCOB C aHAIM30M DSHEPreTHYECKHX IOTEph M
OTpaHUYECHUN;

— pacyeTHO-TpaUYeCKUd METOJ C IMOCTPOCHHEM XapaKTePUCTHK M OMpENeIeHHEM padouux
TOYEK;

— KeC-MeTOoJI 0 BEIOOPY 000PYyNOBaHUS IS 3aJaHHONU TEXHOJIOTHYECKOW CUCTEMBI;

— WCTOJB30BaHUE TAOJMYHBIX IIPOLECCOPOB M PACUYCTHBIX MPOTPaMM JUIsl MOJCITHPOBAHUS
PEXKUMOB;

— aHAJIM3 MacOPTOB, KaTaJIOr OB, CXEM M MPOTOKOJIOB UCIIBITAHUI;

— 3aIMTa KOMIUICKCHOUW pa0OTHI IO BEIOOPY HACOCHOW MJIM KOMITPECCOPHOU YCTAHOBKH.

7. OueHo4YHbIE CPeACTBA /ISl TeKylLIero KOHTPOJIS U MPOMeKYTOYHOI aTTecTalun

7.1. @opMBbI TEKYLIEr0 KOHTPOJIS
— YCTHBIﬁ OHpOC )41 TGCTI/IpOBaHI/IC 110 TeOpeTI/I‘-IGCKI/IM ITOJIOXKCHUSAM,
— IPOBEpKa U 3aluTa MPAKTUUECKUX padoT;
— nepBag aTrTecTanus 1no pasaenam 1-5;
— BTOpas arTecTanus mo pasaenam 6-9;
— 3aIMTa KOMIUJIEKCHOTO PacYeTHO-TPpapuuecKoro 3aJaHus;
— DK3aMeH.




7.2. CooTBeTCTBHE OLICHOYHBIX CPEICTB KOMIIETCHIIUSIM

Ta6una 8

O1eHoOYHOE CPeCTBO

KoMmnerennuu

KonTpoaupyemsblii pe3yabrat

Y CTHBI OIpoC U TECTUPOBAHKE

TK-2; [IK-5

3HaHUE TEOPHH, KITACCU(DUKAINN, KOHCTPYKIMHA U PACUETHBIX
3aBUCHMOCTEH.

[MpakTnueckue padotsr 1-10

TK-2; TTK-5; TIK-8

Pacuer u ananmus HaCoOCOB, XapaKTEPUCTUK U HACOCHBIX YCTaHOBOK.

IIpaktiyeckue padoter 11-17

TK-2; TTK-5; TIK-8;
TK-10

Pacuer runponpusoaa U KOMIPECCOPOB, aHATIM3 PEryIUPOBaHUS,
UCIBITAaHUH U 3KCIUTyaTalyy.

I1K-2; [1K-5; I1K-8;
I1K-10

ArTrectaiyn

ITpoBepka ocBOeHUsT pa3AeNoB U CIOCOOHOCTH MPUMEHATH 3HAHHS B
pacueTHOl 3amadve.

KommnekcHas pabota

I1K-2; I[1K-5; I1K-8;
IK-10

OO0OCHOBaHHBII BBIOOP MAIIMHBEI U PeKUMa pabOTHl B COCTaBE
TEXHOJIOTHYECKOH CHCTEMBI.

TK-2; TTK-5; TIK-8;
TK-10

DK3ameH

IMoaTBeprkneHre TOCTIDKEHMS TUIAHUPYEMBIX PEe3yIbTaToB OOydYEHMs.

7.3. Kpurepuu oneHnBanus

NpaKTHYeCKUX padoT

Taoauuma 9

Kpurepuii

IToxa3arennb

[TonHOTa BBITIOJHEHUS

BBIBOJI.

ITpuBeneHs! HCXOMHBIE TaHHBIE, CXeMa, (GOPMYIIbL, MPOMEKYTOUHBIE H HTOTOBBIE PE3YIIbTaTHI,

PacueTrHast KOppeKTHOCTD

Cobmronens! eauanisl CH, pacdeTHbIe 3aBUCHMOCTH U IIPOBEPKa Pa3MEPHOCTEH;
OTCYTCTBYIOT CYILIECTBEHHBIC OIIHOKHU.

WmxenepHas 000CHOBaHHOCTD

Bri6op Mozeny, k03¢ GUILIIEHTOB, THIIOpa3Mepa U PeKUMa apryMeHTHPOBAH.

I'padmaeckoe npencraBiacHue

0003HaYCHNS .

XapakTepucTHKH, padoune TOYKH M CXEMBI 0OPMIICHBI YATAEMO H COJCPIKAT HEOOXOJIMBbIC

3ammra
BOTPOCHL.

OO0yuarommuiicst 00bsCHIET X0 pelIeHus], GU3MIECKUH CMBICI pe3yJibTaTa U OTBEYaeT Ha

7.4. Onucanue nMokasareJieil ¥ KpUTepHeB OLCHMBAHUSA KOMIIETECHIIUIA

Taouuua 10
Kon
KOMIETeHIH IToxa3aTesn OLEHHBAHUSA Kpurepun cdopmupoBaHHoCTH
u

IK-2 INocTpoenne pacueTHOW MOJEIH; aHATH3 CdopmuposaHna, ecnu 00ydaromuiics KOPPEKTHO 334a€T MOJIENb, CTPOUT
XapaKTEePHUCTUK U PEKUMOB; IPHUMEHEHUE XapaKTePUCTUKH, ONpeaesieT pabounii pekuM H 0OBSICHACT BIHSIHUE
MIPOTPaMMHBIX CPE/ICTB. mapamMeTpoB.

IK-5 Pacuer nogaun, Hanopa, momuocty, KI1JI, CdopmupoBaHa, €ClIM pacyeThl BHITOTHEHBI TEXHHYECKH KOPPEKTHO,
KaBUTALMH, CTCIICHH CXKATHS M TEMIIEPaTypbl; pe3yIbTaThl IPOBEPEHBI U BHIOPAHHAS MAlIMHA COOTBETCTBYET HCXOIHBIM
BBIOOP THIIOpa3Mepa. yCIIOBHUSIM.

K-8 BbI00p peryaupoBaHus M peXUMa; aHATU3 Cdopmuposana, eciu 00yUarOUUHACS BbIBISET ONACHbIC OTKIOHEHHUS,
HEHCIIPABHOCTEH; pa3paboTka onepanuii KOHTPOIs | BIOMpACT palMOHAIBHOE PEryIHpOBaHUE U Ha3HayaeT 000CHOBAaHHEIC
1 00CITyKUBaHUS. 9KCIUTY aTallHOHHbIC MEPOIPUSTHUSL.

[IK-10 PaspaboTka TpeOoBaHui K MOHTaXY, ucnbitanusaM | ChopmupoBaHa, eciiv 00y4arOUIUHACS OTNpeieNsieT KOHTPOIUPYEMBbIe

1 MPUEMKE; OLICHKA TCXHUYCCKOT'O COCTOAHUA.

HapameTphl, KpUTEPUH IPUEMKU U HOPMYJIHPYET 000CHOBAHHOE 3aKIIOYCHUE O

paboTocnocoOHOCTH.




7.5. llIkaya oueHMBAHUSA YPOBHSA C(POPMUPOBAHHOCTH KOMIIETEHLMI

Taoauua 11
YpoBenb JInana3oH O06001meHHbIe KPUTEPHH PesyabTaT
Bricokuii 85-100 % 3ajaHus BBIOJIHEHBI TIOJIHO U CAMOCTOSTEIbHO; MOJIENIU U PACUEThl OTJIN4YHO
KOPPEKTHBI; BEIOOP M 3KCILTyaTallMOHHBIE PeIIeHHs 000CHOBAHBL
BazoBbIit 70-84 % OCHOBHBIE pacueThl U BbIBOJbl BEPHBL; UMEIOTCS OTACIbHBIE Xopo1o
HETOYHOCTH, HE BIMSIONINE HA HTOTOBOE PCIICHUE.
IToporossrit 55-69 % IIpoxeMOHCTPUPOBAHO 3HAHNE OCHOBHBIX ITOJIOKEHUH U CIOCOOHOCTH Y 10BI1ETBOPUTEIBHO
PEIINTh THIIOBYIO 33/1a4y 110 00pas3ily; IMEIOTCS OIIHUOKH B
JleTaTH3alHH.
Komnerenuust He MmeHee 55 % He ocBOEHBI OCHOBHBIE 3aBUCHMOCTH U METOMBI; PAacueThI U BEIOOD Heynosnersopurensx
chopmupoBaHa 000pyJ0BaHMS COAEPHKAT CYI[ECTBEHHBIE OITUOKH. o
7.6. lllkana oneHnBaHUs IK3aMeHA
Tadoauua 12
Onenka Kputepuu
«OTIMaHO» ITonHbIi ¥ TOUYHBINA OTBET HA TEOPETHUYECKHE BOIPOCHI; pacyeTHOE 3aj[aHKEe BBIIIOJHEHO KOPPEKTHO;
BBIBOJI TCXHAYECKHA OOOCHOBAH.
«Xoporoy» CopeprxaHue pacKkpbITO MPaBUILHO, JOMYIIEHbI OTJEIbHbIE HECYIIECTBEHHbIE HETOYHOCTH; pacdeT
JIOBEJIEH J10 pe3yibTara.
«Y I0BJIETBOPUTEIIHHOY OCBOEHBI OCHOBHBIE TIOJIOKEHHSI, HO OTBET HEIOJIOH; PAcyeT BBIMOJIHEH C MOMOILBIO MPENoaaBaTess
WIH COACP)KUT HCTIPABUMBbIC OIIMOKH.
«HeynoBnerBopurenbHO» He packpbITbl OCHOBHBIE BOIPOCHI; OTCYTCTBYET HNOHUMAaHKE NPUHIMIIOB PaOOTHI U METOJIOB PACUeTa;
MPAKTUYECKOE 3a[{aHHE HE BBINOJIHEHO.

7.7. Bonipocsl K nepBoOM aTTecTalul

. Knaccudukanus ruapomaiid 1 001acTu UX MPUMEHEHUSI.

. OCHOBHBIE PHEPreTUUYECKUE TapaAMETPbl HACOCOB.

. bananc sHepruu u BUABI TOTEPH B THAPOMAIIHHE.

. YpaBHeHue Dujiepa Jyisl JIOMACTHBIX MaIlKH.

. TeopeTnyeckuii U JCHCTBUTEIBHBIA HAMOP IIEHTPOOSIKHOTO HACOCA.
. Bmusiaue gopmel nonatok pabouero xoieca Ha HAMop.

. Koo dpurueHTsr OBICTPOXOIHOCTH U UX (PU3NUYECKHUI CMBICII.

. 3aKOHBI TOA0OHS HACOCOB.

. Paboune xapakTepuCTUKH IIEHTPOOESIKHOTO HAcOCA.

. KoHCTpyKIIMK 0HOCTYTIEHYAThIX U MHOTOCTYTIEHYAThIX HACOCOB.
. OceBble U AUaroHalabHbIE HACOCHI.
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. OceBrle CHJIBI, YINIOTHCHHUA U MOJIIMITHUKHU HACOCOB.

[S—
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. KaBI/ITaL[I/ISI " KaBUTAIUOHHBIC XaPAKTCPUCTUKHU.

—_—
a

. Z[OHYCTI/IMaH BBICOTA BCAChIBAHM HACOCA.

[a—
D

. [lopuiHeBbI€ U ILTyHKEPHBIE HACOCHI.

[S—
[®)

. HepaBHOMepHOCTL noaa4v v BO3AYIIHBIC KOJIIIAKH.

—
\]

. I_HCCTCPCHHBIG N BUHTOBBIC HACOCHI.

[a—
o0

. IlmacTuH4aTeie 1 POTOPHO-ITOPIIHEBLIC HACOCHI.

[S—
\O

. XapakTepucTuka TpyOoOnmpoBOIHOM ceTu U pabodas ToUKa.

[}
(=]

. HapannenLHaﬂ 1 1IocCJICA0OBaTCIIbHasA pa60Ta HaCOCOB.




21. CiocoObI perynupoBaHus MOJIa4l Hacoca.
22. VcnbiTaHusi © OCHOBHBIE HEMCITPABHOCTH HACOCHBIX YCTAHOBOK.

7.8. O0pa3ubl OWJIETOB K NEPBOM aTTECTALIUH

®I'BOY BO «ITHTY um. akaa. M.JI. MUJUWIHOHIIITHKOBA)»
Hamnpasnenne nonrorosku 15.03.02 «TexHONIOTHYECKHE MaIIIMHBI K 000PYI0Ba HUEY
Juctuminuza «'uapoma LMHbL U KOMIIPECCOPBI»
ATTECTAIIMOHHBIN BUJIET Ne 1
1. OcHOBHBIE PHEPTETUYECKUE NTapaMETPhl HACOCOB.
2. 3aKOHBI TO00HS HACOCOB.

3. PacueTHO-aHaIUTHIECKOE 3aJaHHE: 10 3a1a HHBIM Q, Hu N ONpCACIUTh MOIHOCTH HACOCa U Tp66yeMy10
MOIIIHOCTB NpHUBOAa

OI'bOY BO «ITHTY um. akan. M.JI. MUJLIMOHIITUKOBA»
Hamnpasnenne nonrorosku 15.03.02 «TexHOIOTHYECKHE MaTIIMHBI K 000PY10BaHUE)
Jucuunnuza «'uapoManivHbl 1 KOMIPECCOPHI»
ATTECTALIMOHHBIN BUJIET Ne 2
1. TeopeTuyueckuii U IEHCTBUTENBHBIN HATIOP LIGHTPOOEKHOTO Hacoca.
2. KaBuTanus 1 KaBUTalIUOHHBIE XaPaKTEPUCTUKH.
3. PacuyeTHo-aHaIUTHYECKOE 3a/1aHHUE: IPOBEPUTH Ka BUTAIIMOHHBIHN 3a11aC HACOCHON YCTaHOBKU

®I'BOY BO «ITHTY um. akan. M.JI. MUJJIHOHIITHKOBA)»
Hamnpasnenne nonrorosku 15.03.02 «TexHOIOTHYECKHE MAaIIIMHBI K 000PYI0BaHUEY
Juctuminuna «'uapoma LMHbL U KOMIIPECCOPBI»
ATTECTAIIMOHHBIN BUIET Ne 3
1. PaGoune xapaKTepHUCTHKH IEHTPOOEIKHOTO Hacoca.
2. XapakrepucTHKa TpyOONmpoBOIHOM ceTu 1 pabodas ToUKka.

3. PacyeTHO-aHAIUTHYECKOE 3a JaHUE: IOCTPOUThH XaPaKTEPUCTHKY CETU U OTIPEAEIUTh pab0Uyr0 TOUKY

®I'bOY BO «ITHTY um. akag. M.JI. MUJULTHOHIIUKOBA»
Hamnpasnenne nonrorosku 15.03.02 «TexHoMOTHUECKHE MaIIMHBI U 000PYI0BaHUEY
Jucuumninuna «'uapoMaiuHbl B KOMIIPECCOPHI»
ATTECTAIIMOHHBIN BWIET Ne 4
1. IlopiiHeBble U IUTYHKEPHBIE HACOCHL.
2. lllecTepeHHbIC U BUHTOBBIE HACOCHI.

3. PacueTHO-aHATUTHUECKOE 3aJIaHUEC: paCCUYUTATh MOJa9y NOPIITHEBOTO UJIM BUHTOBOTO Hacoca

®I'bOY BO «ITHTY um. akaa. M.JI. MuJUIMOHIIMKOBa
Hamnpasnenue noarorosku 15.03.02 «TexHonoruueckue MaiMHbl 1 000py10BaHUE)
Juctunnuna «'uapoMa lIUHBL U KOMIIPECCOPBI»
ATTECTAIIMOHHBIN BUWIET Ne 5
1. TTapannensHas ¥ HOCIEAOBATENbHASI Pa0OTa HACOCOB.
2. CnocoOsI peryiupoBaHus 10/1a4y HAcoca.

3. PacyeTHO-aHAJIUTHYECKOE 3aJaHUE: CPABHUTH JIBa CII0C00a PeryJIupoBaHuUs 0Aa YU

7.9. Bompochl K0 BTOPOIi aTTeCTAIMH

1. Haznauenue u knaccuuKanus THAPOABUTATEIICH.

2. Pacder cuiibl, CKOPOCTH ¥ MOITHOCTH THAPOIIUIUHPA.
3. 'uapoMOTOpHI: TUIIBI 1 OCHOBHBIE [TAPAMETPHI.

4. CTpyKTypa 00bEMHOT0 THAPOIPUBO/IA.
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5. PacnpenenurtensHas U peryjaupyromas rujipoaniaparypa.

6. [IpenoxpanurenbHble U PEIYKIIMOHHbIE KIIalaHbl.

7. I'uapoakKyMyIaTopsl, GUIBTPHI U TEMIIOOOMEHHHKH.

8. IpoccenbHOe U 00BEMHOE PEryIMpOBaHUE THAPONPUBO/IA.

9. Knaccudukarus KOMIpecCOpoB U 00JIaCTH MMPUMEHEHHSI.

10. TepmoarHaAMHYECKHE MPOLECCHI CXKATHS r'a3a.

11. M3oTepmuydeckas, aguadaTHast ¥ TOTUTPOITHAs padoTa CKaTHsL.

12. MHOTOCTYNIE€HYaTOE CKATUE U TPOMEKYTOUHOE OXJIAKICHHUE.

13. [lopmHeBoO# KOMIIpeccop: YCTPOUCTBO M paboumii mpoiiecc.

14. UnqukaropHas quarpaMmma IopiiHEBOro KOMIIPeccopa.

15. BpenHnoe mpocTpancTBO U 00BeMHBINA KOA(DOULIMEHT MOJauu.

16. PerynupoBaHue mOpHIHEBBIX KOMIIPECCOPOB.

17. BUHTOBBIE U IJIACTUHYATBHIE KOMITPECCOPHI.

18. XKukoCTHO-KOJIBIEBbIE KOMIIPECCOPHI.

19. PaGounii mporecc meHTpoOeKHOTO KOMITpeccopa.

20. XapaKkTepuCTHKH, yCTOWUYUBOCTD U TTIOMITaX IIEHTPOOEKHOTO KOMITpEccopa.
21. OceBble KOMITPECCOPHI.

22. KoMIoHOBKa, UCTIBITAHUS U IKCIITyaTalysi KOMIPECCOPHBIX YCTaHOBOK.

7.10. O0pa3ubl OMIeTOB KO BTOPOM aTTEeCTAllUH

OI'bOY BO «ITHTY um. akan. M.JI. MUJLIMOHIIITUKOBA»
Hamnpasnenne noarorosku 15.03.02 «TexHOIOTHYECKHE MaIIIMHBI K 000PYI0Ba HUE»
Jucuunnuza «'uapoMaivHbl 1 KOMIPECCOPHI»
ATTECTAIIMOHHBIN BUJIET Ne 1
1. Pacuer cuiibl, CKOPOCTH U MOITHOCTH THAPOLMIMHIpPA.
2. PacnipenenurenbHas U peryupylomas ruipoanmnaparypa.
3. PacueTHO-aHaTUTHYECKOE 33 JaHHE: paCCYUTATh apaMeTPhl THAPOLMIHHAPA U TOA00PaTh HaCOC

OI'bOY BO «ITHTY um. akan. M.JI. MUJLIMOHIIITUKOBA»
Hamnpasnenne nonrorosku 15.03.02 «TexHOIOTHYECKHE MaIIMHBI K 000PY10BaHUE»
Hucuunnuna «'uapoManivHbl 1 KOMIPECCOPHI»
ATTECTAIIMOHHBIN BHJIET Ne 2
1. TepMoaMHaMUYECKHE IPOLIECCHI CXKATHUS rasa.
2. MHOTOCTYTIEHYaTO€ CXKATHE U MPOMEKYTOUHOE OXJIaKACHHE.

3. PacueTHO-aHAJIUTHUCCKOE 3aJaHUC: paCCUYUTATh pa60Ty MHOTOCTYIICHYATOTO CXaTHA

®I'BOY BO «ITHTY um. akaa. M.JI. MUUJIHOHIIITHKOBA)»
Hamnpasnenne nonrorosku 15.03.02 «TexHOIOTHYECKHE MATIIMHEI K 000PYI0BaHUE)
JuctuminuHa «'uapoma LMHbL U KOMIIPECCOPBI»
ATTECTAIIMOHHBIN BUWIET Ne 3
1. [opuiHeBo# KOMIpeccop: YCTPOUCTBO U pabouuii mpouecc.
2. Bpennoe npocTpaHCTBO 1 00beMHBIN KOO (PUIHUEHT Mogaun.

3. PacueTHO-aHATUTHIECKOE 32 1a HHE: ONpEaCINTDb Q)aKTI/I‘ICCKyIO MNPOU3BOAUTCIBHOCTD IOPIIHECBOTO KOMIIpECCOpa

®I'bOY BO «ITHTY um. akag. M.JI. MUJUIHOHIUKOBA»
Hamnpasnenne noarorosku 15.03.02 «TexHoMOTHUECKHE MaIIMHBI U 000PYI0BaHUE)
JuctmrminHa «[ uapoMaiuHbl B KOMITPECCOPBI»
ATTECTAIIMOHHBIN BWIET Ne 4

1. BUHTOBEIC W IJTaCTUHYATHIC KOMIIPECCOPHI.
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2
3

. XapaKTepHUCTHKH, yCTOHIUBOCTH M IOMITa X IIEHTPOOEKHOTO KOMIIpeccopa.

. PacueTHo-aHauTHYECKOE 32 JaHHUE: 110 XaPaKTEPHUCTHUKE ONPEIEIUTh yCTONUUBBIN pabouuii pexum

1
2
3

OI'bOY BO «ITHTY um. akaa. M.Jl. MUJLUIMOHIIITUKOBA)»
Hamnpasnenne nonrorosku 15.03.02 «TexHOIOTHYECKHE MaIIIMHBI K 000PYI0BaHUE»
Jucuunnuza «'uapoMaiHbl 1 KOMIPECCOPhI»
ATTECTALIMOHHBIN BUJIET Ne 5
. OceBble KOMIIPECCOPHI.
. KommoHoBKa, HCTIBITAHUS 1 9KCIUTYaTa Ul KOMIIPECCOPHBIX YCTaHOBOK.

. PacueTHO-aHaTUTHYECKOE 3aJaHUE: COCTaBUTh NEPEUYCHb KOHTPOJIUPYEMBIX IIapaMETPOB KOMHpCCCOpHOfI

yCTaHOBKH

7.11. IlepeyeHb BONPOCOB K IK3aMEHY
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. Knmaccudukarnus rugpomamva u 0071aCTH UX TPUMEHCHHSI.

. OCHOBHBIE PHEPreTUYECKNE TapAMETPBI HACOCOB.

. bananc sHepruu u BUABI MOTEPh B THAPOMAILIUHE.

. YpaBHeHue Diiiepa Jyisl JIOMACTHBIX MaIliH.

. TeopeTndeckuii 1 ACMCTBUTEIBHBIM HATIOP IIEHTPOOSIKHOTO HAcoca.
. Bmustaue gopmel gonaTok pabouero xKoieca Ha HAMop.

. KoaddunneHTs! ObICTPOXOIHOCTH U UX (PU3NYECKUN CMBICIT.

. 3aKOHBI TOA00HS HACOCOB.

. Paboune xapakTepuCTUKH IIEHTPOOESIKHOTO HAcOCA.

. KoHCTpyKIIMM 0THOCTYNEHYAThIX U MHOTOCTYIIEHYATBIX HACOCOB.
. OceBble U AMAroHAIbHbIE HACOCHI.

. OceBbI€ CHIIBI, YIUIOTHEHHS U TTOAIIAITHIKA HACOCOB.

. KaBuTanus u kaBUTalinoHHbIE XapaKTePUCTHKHU.

. JlomycTuMmas BbICOTa BCachIBaHU S Hacoca.

. I[loprHeBbIe U MITyH)KEPHBIE HACOCHI.

. HepaBHOMEpHOCTb OJJa4U ¥ BO3/TYIIHBIE KOJIITAKH.

. llecrepeHHbIE 1 BUHTOBBIE HACOCHI.

. IlmacTuHYaTele U POTOPHO-MOPIIHEBBIE HACOCHI.

. XapakTepucTuka TpyOOIpoBOIHOM ceTH 1 pabodasi TOUKa.

. IlapannensHas U mocnenoBaTenbHas paboTa HACOCOB.

. Crioco0bl peryanpoBaHus I0jauu Hacoca.

. UcnipITaHns 1 OCHOBHBIE HEUCIIPABHOCTH HACOCHBIX YCTaHOBOK.
. Haznauenue u xnaccuukanus ruipoBUraTesei.

. Pacuer cuiibl, CKOPOCTH M MOIITHOCTH THAPOLUIMHAPA.

. T'UapOMOTOPEI: THUIIBI 1 OCHOBHBIC TTAPaMETPHI.

. CTpykTypa 00beMHOT'0 THAPOTIPUBOA.

. PactipenenutensHas u peryiaupyroias rupoarnaparypa.

. IIpenoxpanuTesbHble U PEAYKIIMOHHbIE KJIallaHBbl.

. I'mapoakkymynsaTopsl, GHIBTPHI U TETUIOOOMEHHHKH.

. [lpoccenpHOE 1 00BbEMHOE PEryIupOoBaHUE THIPOIPUBOIA.

. Knnaccudukanus komnpeccopoB 1 001acTH IpUMEHEHUSI.

. TepMommHaMuYeckne MPOIECCHl CXKATHSI ra3a.

. U3oTepmuueckas, aanadaTHas ¥ MOJUTPOIHAs paboTa CHKaTHSL.
. MHorocrymneHnuaroe cxatue 1 IpOMeXyTOUHOE OXJIaXIeHUE.
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35. IlopuHeBO# KOMITpeccop: YCTPOUCTBO M paboumii mporiecc.

36. UnaukaropHas 1uarpaMmMa MopImHeBOTo KOMITpeccopa.

37. BpeaHoe npocTpancTBO U 00beMHBIN KO3(PPULIHEHT o1auu.

38. PerynupoBaHue MOpUIHEBBIX KOMITPECCOPOB.

39. BUHTOBBIE U TIJIACTUHYATHIE KOMIIPECCOPBHI.

40. Ku1KOCTHO-KOJIBIIEBBIE KOMITPECCOPHI.

41. Pabounii mporecc IeHTPOOSKHOT0 KOMITpEccopa.

42. XapakTepUCTUKH, YCTOMYUBOCTh U MIOMITAX IIEHTPOOEKHOTO KOMITpeccopa.

43. OceBble KOMIIPECCOPHI.

44. KoMIIOHOBKA, UCIIBITAaHUS U DKCILITyaTalisl KOMIPECCOPHBIX YCTaHOBOK.

45. Be1bop Tuna Hacoca Juisl 3aJJaHHOM TEeXHOJIOTMYECKON CHCTEMBI.

46. Beibop THIIa KOMITpECccopa MO MPOU3BOAUTEIILHOCTH U CTETICHU MOBBIIICHUS 1aBJICHUS.
47. DHeprod3hHeKTHBHOCTh HACOCHBIX M KOMITPECCOPHBIX YCTAaHOBOK.

48. BubOpanuonHas AMarHoCTHKa F'UPOMAIINH U KOMIIPECCOPOB.

49. TpeGoBaHUsI K MOHTaXXy U IIEHTPOBKE HACOCHO-KOMITPECCOPHBIX arperaros.

50. Ilyck, ocTaHOB U aBapUiHOE OTKJIFOYEHHE HACOCHBIX U KOMIIPECCOPHBIX YCTaHOBOK.

7.12. Ilpumep 3K3aMeHAIIMOHHOI0 OMJIeTA
OI'bOY BO «ITHTY um. akaa. M.JI. MUJUTMOHITHKOBA»

Hamnpasnenne nonrorosku 15.03.02 «TexHONIOTHYECKHE MAaIIIMHBI K 000PYI0BaHUEY

Jucuunnuna «['uapomMainHbl 1 KOMIIPECCOPBD»
3K3AMEHAIIMOHHBLIA BHUJIET Ne 1
1. Paboune xapaKTepUCTHKH IEHTPOOEKHOTO HACOCA U OIPEAEICHUE pPabodel TOUKH.
2. MHOrocTyneH4aTOe C:KaTHe ra3a ¢ IPOMEKYTOYHBIM OXJIaKACHUEM.

3. PacueTHO-aHaJIUTUYECKOE 3aJaHUE: 110 3a1a HHBIM IapaMEeTPaM CETU U XapaKTEPUCTUKE HACOCa ONPEIEIUTh
pabouyro Touky, MorHocTh ¥ KT/l ycTaHOBKH

8. YueOHo-MeToanueckoe u uHGpopMaumoHHoe odecnevyeHue JUCHUNINHBI

8.1. OcHoBHas JUTEpaTypa

1. Ky3nenos, 0. B. Hacocbl, BEHTIISTOPEI, KOMIIPECCOPHI : yaeOHoe Tiocodue mist By30B / FO. B. Ky3nernos,
A.T'. Huxkudopos. — 3-¢ mn., crep. — Cankr-IletepOypr : Jlans, 2024. — 304 ¢. — ISBN 978-5-507-
47367-0.

2. Jlomanckuii, . B. Hacocel m koMmmpeccopHble MamuHbI : ydeOHOe mocoOume mis By3oB / WM. B.
Homanckuii, B. A. HexpacoB. — 3-e 3., crep. — Cankr-IletepOypr : Jlanp, 2025. — 104 c. — ISBN
978-5-507-50471-8.

3. UBanosckuii, FO. K. OcHOBEI Teopuu ruiponprBoaa : yaeoHoe nocooue st By30B / FO. K. MBaHoBCKwid,
K. I1. MopryHoB. — 2-e u3x., crep. — Cankr-IletepOypr : Jlanp, 2022. — 200 c. — ISBN 978-5-507-
44380-2.

4. JlomakuH, A. A. IlenrpobexHble u oceBble Hacockl / A. A. JlomakuH. — 2-¢ m37., nepepal. u oM. —
Mocksa : MamunocTpoenue, 1966. — 364 c.

8.2. J/lonoyiHUTeILHAS JIUTEPATypPa

1. UYepkacckuii, B. M. Hacocbl, BEHTWISTOpBI, KOMMpECCOPHI : YU4EOHHMK JUIsl TEIUIOPHEPTETUYECKUX
cnenmanbHOcTedl By3oB / B. M. Uepkacckmih. — 2-e wu3m., mepepad. m gom. — Mocksa
Oueproaromusnaat, 1984. — 416 c.

2. Muxaiinos, A. K. Jlonactasle Hacocsl. Teopwsi, pacueT u koHcTpyHupoBanue / A. K. Muxaiinos, B. B.
Mamnromenko. — Mocksa : Mamunoctpoenue, 1977. — 288 c.

3. KacestnoB, B. M. I'unpomaruael U koMmmpeccopsl : yueOnoe nocobue / B. M. KacksiHoB. — Mockea :
Henpa, 1981. — 295 c.
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4. Ilnacrunmn, [1. U. ITopmnaeBsle kommpeccops! : B 2 T. T. 1. Teopus u pacuer / II. WU. IInactuann. —
Mocxksa : KomocC, 2006. — 456 c.

8.3. Dy1ekTpOHHBIE pecypcehl

1. DnexrponHo-OmOnuoteunas cucrema «Jlamp». — URL: https://e.lanbook.com/ (mara oOpamenus:
24.06.2026).
2. O6pazoBarenbHas wiatdopma «kOpaiity. — URL: https://urait.ru/ (nata oopamenus: 24.06.2026).

(98]

. udporoit obpazosatenbubiii pecypc IPR SMART. — URL: https://www.iptbookshop.ru/ (mara
oOpamenus: 24.06.2026).

4. DenepanbHBIT nH()OpMaITHOHHBIHA ¢doHn CTaH/IAPTOB. — URL:
https://www.gostinfo.ru/pages/maintask/fund/ (nara o6pamenus: 24.06.2026).

. Hayunas snextponnas Oubnmorexka e¢LIBRARY.RU. — URL: https://elibrary.ru/ (mara oOparmeHus:
24.06.2026).

W

8.4. [IporpammHoe odecnieuenune

— OllepalluoHHas CUCTeMa U OPUCHBIN MaKeT, TOCTyTHbIE B YHUBEPCUTETE;

— TaOJMUYHBIN MTPOLIECCOP VIS PACUETOB U MOCTPOEHUS XapaKTEPUCTHK;

— M[porpaMMHbBIC CpPC€IACTBA MATCMATHYCCKOrO MOACIUPOBAHHA W HWHIKXCHCPHBIX PAaCUCTOB,
JIOCTYTIHbIE B YHUBEPCUTETE;

— CHCTeMa aBTOMAaTHU3WPOBAHHOTO MPOEKTUPOBAHUS MJISi BBHIMOJHEHUS CXEM U TrpapuuecKux
MaTepHaoB;

— 3JICKTPOHHAs NH(POPMAITMOHHO-00pa30oBaTeIbHAS CPEa YHUBEPCUTETA.

9. MaTepunajbHO-TeXHHYecKoe o0ecnedyeHne JUCIUIINHBI

JUist IpoBeNIeHUS 3aHATHI HCIIOJIB3YIOTCS ayIUTOPHUS C MYJIbTUMEIUIHHBIM 000PYOBaHUEM
U KOMIBIOTEpHBIM Kiacc. PekoMeHayercs NpUMEHEHME YYeOHBIX CTEHJOB HAacoCcoB U
TUJPONPUBO/IA, PAa3PE30B U MAKETOB I'MAPOMALIMH U KOMIIPECCOPOB, KOMIIJIEKTOB pabO4YMX KOJIEC,
KJIallaHOB, YIJIOTHEHWH W TWJpoanmnapaTypbl, acOPTOB M KAaTaJOroB CEPUHHOrO0 000pYAOBaHUS,
MPOTOKOJIOB UCIIBITAHUM M TUAarHOCTUYECKUX MaTepUaNOB.

Bce pacuetsl v cxembl BBITTOJHSIOTCS HAa Y4eOHBIX TaHHBIX. Pe3ynbraTel yueOHBIX paboT He
SBIISIIOTCSI OCHOBAHHMEM JUJIsl OKCIUTyaTallMd pPEalbHOTO OOOpYyZOBaHUS 0€3 YCTaHOBJICHHOMN
MPOEKTHOM M 3KCIIEPTHON MPOLEAYPHI.

10. Oco0eHHOCTH OCBOEHMSI JUCIUIJIMHBI 00YYAKIIUMHUCS ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMU 310POBbSI 1 HHBAJIUIAMH

OOy4eHue JMI| C OrpaHUYCHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI U MHBAIUIOB OPTraHU3YETCS C
Y4€TOM HWHAMBUAYAJIBHBIX BO3MOXKHOCTEM W PEKOMEHJALMWA HHAUBUAYaJbHON MpPOrpamMmbl
peabunuTanuu u adunutaipu. [Ipn HEOOXOIUMOCTH MPEIOCTABIISIOTCS MAaTepUaIbl B JOCTYITHON
JJIEKTPOHHOU  (opme, YBEIMUYMBAETCS BpPEMs BBIMOJHEHHUS 3aJaHUMl W TPUMEHSIOTCS
aIbTepHATUBHBIE (DOPMBI MPEACTABICHUS PE3yJIBTATOB 03 CHUXKEHUS TPeOOBaHMH K pe3ybTaraM
o0yueHus.
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HHPUJIOKEHUE A
METOANYECKHUE YKA3ZAHUSA

M0 U3yUYEHUIO TUCHUTIIMHBI
«I'mapoMalIMHBI M KOMIIPECCOPbI»

A.l. HazHaueHHe MeTOAMYECKHX YKAa3aHUH

Meronuyeckne yKa3aHUs TMpEAHA3HAYECHBI IS OpTaHU3alud paboThl 00ydarommxcs Ha
JEKIUAX, TPAKTUYECKUX 3aHATHAX M IPHU CaMOCTOATENbHOW moAroToBke. [Ipakmiueckue paboThI
0o0pa3yloT IOCIEIOBAaTENbHbI  pacyeTHO-rpadMUecKUi KOMIUIEKC IO aHaJIM3y HAcoCOB,
TUJIPONIPUBOA U KOMIIPECCOPOB.

A.2. PekoMeHaaumu 1o padore ¢ JJeKIHHOHHBIM MAaTepHaJIOM

— (QuKcHpOBaTh Ha3HAuUEHHWE, CXeMy, pabouuii mpolecc, OCHOBHBIC MapaMeTpbl M 00JIaCTh
YCTOMYMBOW paObOTHI KOKI0W MaIIUHBI;

— IUTA KaXKI0W (pOPMYJIBI 3aMMChIBATh JOMYIICHUS, PA3MEPHOCTH M (PU3HUYECKUI CMBICIT BEITUUHNH;

— pa3nu4aTh TEOPETUUECKUE, ICUCTBUTENbHBIC, HOMUHAIIbHBIC U MPEEIbHBIC TApAMETPHI;

— COIOCTABJIATh XapaKTEPUCTUKY MAILIMHBI C XapaKTEPUCTUKON TEXHOJIOTHUYECKOM CETH;

— TOCJIe KaXJ0W TeMbl COCTABJIATH KapTy «IapamMeTp — Croco0 U3MepeHUsl — OTKJIOHEHHEe —
IIpUYNHA — JACUCTBUE.

A.3. O01uii NOPsAAOK BbINOJHEHHS NPAKTHYECKOH PadoThI

1. Ilony4unTh BapuaHT U IPUBECTH UCXOAHbIE NaHHbIE K equHunam CH.

2. CoCTaBUTh PACUETHYIO CXEMY U OIPEIEIUTh JOIYILCHHS.

3. BriOpath pacueTHbIE 3aBUCUMOCTH U CIIPaBOYHbIE KOI(PPUIIUEHTHI.

4. BpINOTHUTH pacyeT ¢ IPOMEKYTOUHBIMU PE3yIbTaTaMU U POBEPKON pa3zMEpHOCTEH.

5. ITocTpouTh XapaKTEpUCTUKH UM NPUHLIUIIUAIBHYIO CXEMY, ECIIA 3TO MPEAYCMOTPEHO 3aJaHUEM.

6. ITonoOpath TUIIOpa3Mep MAIMHBI UK 3JIEMEHTA 110 KaTaJIOKHBIM JaHHBIM.

7. IlpoBepuTh KaBUTALMOHHBIE, SHEPreTMYECKHE, TEMIIEpAaTypHblE M AKCILTyaTallMOHHbIE
OrpaHUYECHUS.

8. ChopMynupoBaTh BEIBOJI M 3alITUTUTH PabOTYy.

A.4. OcHOBHBIE PaC4Y€THbIC 3aBUCUMOCTH

Ilokazarenn PacuerHas 3aBHCHMOCTH
I'unpaBanyeckas MOIIHOCTD Nr = pgQH
MomHoCTh Ha Baly Hacoca N=pgQH /n
Harmop Hacoca 1o ypaBHeHHIO Dinepa Hr= (w2ccu—wcin)/ g
3aKoHBI OO0 Q2/Q1 = n2/ni; H2/Hi = (n2/m1)?; N2/Ni = (n2/mi)?
PaboTa moymTponHOTO CXKATHS 1= [n/(n—1)]RTi[(p2/p1)*((n—1)/n) — 1]
MorHOCTE KOMIIpECccopa N=G1/n

KonkpetHast popmyma MPUMEHSIETCS TOJIBKO TOCIIE MMPOBEPKH 00JIacTH €€ MPUMEHUMOCTH U
NpUHATHIX AonyiieHuil. [lapameTpsl raza mpu HEOOXOIMMOCTH MPHUBOJIATCS K yCTaHOBIECHHBIM
CTaHIapTHBIM YCIOBUSIM.




A.S5. Coaep:xaHue NPpaKTHYECKUX padoT
PacyeT 0CHOBHBIX JHepPreTH4eCKUX NapaMeTpPoB IMAPOMAaII HHbI

OmnpenenuTs nogavy, Harmop, TMAPABINYECKYIO U TOTPeOIIeMyt0 MOITHOCTh, o0muit KITJ] u
YAEIBHYIO SHEPTHUIO.
Pacyer TeopeTnuecKoro Hamopa JIONacTHOI0 Hacoca

IIo CKOpPOCTHBIM TpEYroJIbHUKaM ONpPENEIUTh TEOPETUUECKUI HAlop U BIUSHHUE YIJIOB
JIOTIaTOK.
IlepecueTr XapaKTePUCTHK HACOCA 110 3aKOHAM MOA00MS

ITepecuntats Q, H u N mpu H3MEHEHUHM YacTOTHI BpAIICHHS WU JUaMeTpa pabodero
KoJeca.
IlocTpoeHnue U aHAIM3 XaPAKTEPHCTHK HEHTPOOEKHOI0 HACcOCa

[Toctpouts Q—H, Q-N u Q—1), BELACTUTh PEKOMEHIyEMYI0 pabouyto 00J1acTh.
Pac4er oceBbIX CHJI 1 MOLITHOCTH NPHBO/JA HAacOCa

OnpenenuTs OCEBYIO CHITY M MPOBEPUTH BEIOPAHHYIO MOIIHOCTb IPUBO/IA.
IIpoBepka KABUTALMOHHOIO 3aMaca U AOMYCTUMON BbICOTHI BCACHIBAHMS

PaccunTarh OCTYIHBIN KAaBUTAIIMOHHBIN 3a11ac U CPABHUTH €0 C TPEOYEMBIM.
Pac4yer mogayu 1 MOIHOCTH NOPIIHEBOI0 HACOCA

OnpenenuTs TEOPETHYECKYI0O M (DaKTHUECKyIO0 MoJady, HEPaBHOMEPHOCTb M MOIIHOCTb
MpUBO/JA.
Pacyer napameTpoB HIeCTEPEeHHOI0 HJIM BUHTOBOI'0 HACOCA

Paccuntars pabouunii 06wem, nogauy, yreuku u oobemusblii KITJ[ o6semHOro Hacoca.
Onpenenenne padoyeii TOUKH HACOCHON YCTAHOBKH

ITocTpouTh XapakTEPUCTUKY CETU U ONPEAEIUTh PadOUyIO TOUKY arperara.
AHaJIN3 CNIOCO00B PeryJMpOBaHNs U COBMECTHOH pad0ThI HACOCOB

CpaBHUTH  JpoccenupoBaHue, ©Oalmac M YacTOTHOE  PEryJMpOBaHUE;  OLEHUTh
SHEpronoTpedIeHuE.
Pacyer ruapounMHapa ¥ ruipoMoTopa

OnpenenuTs CUILy, CKOPOCTh, PACXOA U MOIIHOCTh THAPOLMINHAPA UITU TUIPOMOTOPA.
Pacuer 1 noadop 3j1eMeHTOB 00bEMHOI0 THAPONPUBOIA

[Tono0Opate Hacoc, pacpeeUTeNh, KITaanbl, QUIBTP U THAPOOAK; BBHITIOIHUTE CXEMY.
Pacyer npouecca 0THOCTYNIEHYATOI0 CAKATHUS raza

OrnpenenuTs KOHEUYHYIO TEMIIEPATYpPy U pabOTy CxKaTHS IIPU Pa3HbIX Mpolieccax.
Pacyer MHOrOCTyneHYaTOr0 KOMIpPECCOPa ¢ MPOMEKYTOYHbIM OXJIAK/IeHHEeM

OnpenenuTs ONTHUMAIbHOE pPAaCIpPEICIICHUE JaBJIEHUS [0 CTYNEHAM M CyMMapHYIO
MOIIHOCTb.
Pacyer npousBoANTEIbHOCTH NOPIIHEBOT0 U BUHTOBOI'0 KOMIIPECCOPOB

PaccunTarh Npon3BOAUTEIBLHOCTD C Y4ETOM BPEIHOIO IPOCTPAHCTBA WIIM YTEUEK.
IlocTpoeHne XapaKTepUCTHKH HEHTPOOEKHOI0 KOMIIPECCOPa U AHAJIM3 MOMIIakKa

[TocTpouTh XapakTepUCTUKY, OTMETUTDH I'PAHUILY ITOMIIaXxa U BbIOpaTh pabouyro TOUKY.
KoMnuiexcHb1i BBIOOP HACOCHOH MM KOMIIPECCOPHOI YCTAHOBKH

Jng  3amaHHOM  TEXHOJOTMYECKOM 3ajayd  BbIOpaTh THI, THUIIOpa3Mep, MPHUBO/,
peryjaupoBaHue U COCTaB yCTaHOBKHU.

A.6. TpeGoBaHus K 0TYETY 10 IPAKTHYECKOH padoTe
1. Tema, L1€7Ib, BAPUAHT U UCXOJIHBIE TAHHBIE;

2. pacueTHasi cXemMa U IPUHATBIE JOMYLICHUS;

3. UCTOIB30BaHHBIE (POPMYJIBI U CIIPABOYHBIE IAHHBIE;
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. X0/l pacyera U pe3yJbTaThl;

. TpauKu, cXxeMbl UJIM BBIOPAHHBINA TUIIOpa3MeEp;

. IpOBEPKa OIPAHMYEHUM U OLIEHKA IOTPELIHOCTH;
. UHXEHEPHBIN BBIBOJ;

00 3 N LD B

. OTBE€ThI HAa KOHTPOJIbHBIC BOITPOCHI.

A.7. PekoMeHIanMu M0 CaMOCTOSATEIbLHOM padoTe
— pelaTh JOMOJHUTENbHBIE BAPUAHTHI 3a71a4 U IIPOBEPATH PA3MEPHOCTH;
— UCIIOJIB30BATh PEAJIbHBIC KAaTAJIOTM U CPAaBHUBATh HE MEHEE IBYX TUIIOPA3MEPOB;
— QHAJIN3UPOBATH IPUYHUHBI PACXOXKICHUS TEOPETUUECKUX U JCHCTBUTENBHBIX XapAKTEPUCTHUK;
— IIpU MOCTPOEHUHU rpadUKOB yKa3bIBaTh MacITaObl, €TIUHUIIBI U pabouyio 00J1acTh;
— CBSI3BIBATH ITapaMETPhl MALIMHBI C YCIOBUSMH HE(PTEra30npOMBbICIOBOI CHCTEMBI.

A.8. TloaroroBka K arrecTanusM M IK3aMeHy

ITo xaxaoMy BHUIYy MalIMHbl HEOOXOAMMO YMETh PAacKpbITh Ha3HaueHUe, Kiaccu(uKaluio,
YCTpOiCcTBO, paboumii mpolecc, OCHOBHBIE pacueTHbIe 3aBUCHMOCTH, XapaKTEPUCTUKHU, CIOCOOBI
peryiaupoBaHus, TUIIOBbIE HEUCIIPABHOCTH U TpeOoBaHUs K dKcruryaTauuu. [IpakTuueckyro 3amaqy
ClIelyeT BBIMOJMHATh C 3alHMCBI0O HMCXOJHBIX JAHHBIX, €AWHHUIL, (GOPMYJ, MPOMEKYTOUHBIX
pe3yJIbTaTOB U MH)KEHEPHOTO BBIBOJA.

A.9. Akanemmnueckasi 100pOCOBEeCTHOCTh U 0()OPMJICHHE HCTOYHUKOB

3aMCTBOBAHHbBIE CXEMbI, XapaKTEPUCTUKHU U YHCIOBbIE JAHHBIE COMPOBOXKIAIOTCS CCHUIKON
Ha wucToyHUMK. [IpM WHCIONB30BAaHMM KaTalora YyKas3bIBalOTCS W3TOTOBUTENb, O0O3HAuUCHUE
00OpyIOBaHUS U T'OJl JOKYMEHTA. 3ampeniaeTcss NpeCTaBIsaTh Yy>KOH OTYET MM aBTOMAaTHYECKU
chOpMHUPOBAHHBIA pacdeT Oe3 MPOBEPKH HCXOJIHBIX JAaHHBIX, Pa3MEpPHOCTEH U (U3HUYECKOM
JIOCTOBEPHOCTH PE3yJbTara.
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