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[Tpunoxenue 4
K pacriopsHKEHHIO TIEPBOTO MPOPEKTOpa —
MIPOpEKTOpa Mo Hay4yHOU padoTe

oT Ne

PA3JIEJIbBI IIPOI'PAMM KAHAUJATCKHUX 3K3AMEHOB

IlepeyeHb TeM AJ1sl MOATOTOBKYU K KAHAUAATCKOMY IK3aMeHY
1.1 MexaHuka XHJIKOCTH U ra3a U HECTAllMOHAPHBIE MPOLIECCHI B THAPOCUCTEMAX

1.2 O6beMHbBIE TUAPABINYCCKUE MAITUHBI U THIPOTIEPEIauH

1.3 JlonacTHbIe THAPABIMYECKUE MAIIMHBI U TUAPOAMHAMUYECKUE TIepeadn
1.4 TunpaBnuueckas anmnaparypa

1.5 [IneBMaTuyecKkuil NpUBOA U CPEJICTBA aBTOMATHU3ALMH

1.6 JIlunamuka ruApOITHEBMATUYECKUX CHCTEM U PETYIIMPOBAHUE

1.7 TpuGosiorus ¥ XUMMOTOJIOTHS PAOOYMX KUIKOCTEH

Bonpocel i1 MOATOTOBKH K ¢/ladye KAHAUJATCKOI0 9K3aMeHa € Y4eTOM 0TPac/Iu
HAYKH

2.1.MexaHMKa KHIKOCTH H ra3a U HeCTAIMOHAPHbIE MPOIEeCChI B THAPOCHCTEMAX
-OcHOBHBIC (DU3UYECKHE CBOMCTBA KUIKOCTH U Ta3a. [[oHsATHE 0 MacCOBBIX U
MOBEPXHOCTHBIX CUIax, 0ananc cuil. JuddepennnaibHoe ypaBHEHUE THIPOCTATHKY.
Pacnipenenenue naBieHust B HEMOABMXHOU KUIAKOCTH. OCHOBHBIE MOHATHS KHHEMATHKH;
nJiealIbHas U BsI3Kas )KUJKOCTh, YCTAHOBUBIIEECS U HEYCTAHOBUBIIEECS JIBUKEHUE, JTUHUS
TOKa, TpyOKa TOKa, MOTEHIIUATLHOE U BUXPEBOE IBIKEHUE KUIAKOCTH. OnpeneneHue
pacxoja, MHTEHCUBHOCTH BUXPEBOI TPYyOKH U IUPKYISAIIH ckopocTu. Teopema Ctokca.
OCHOBHBIE XapaKTEPUCTUKHU MIOTOKA B HOpMaIbHOM ceueHnu. OCHOBHBIC ypaBHEHUS
TUAPOANHAMUKH: YPAaBHEHHE HEPA3PhIBHOCTH, YPAaBHEHUE JBUKEHUS UJ1€ATbHOMN
KUIKOCTH Diinepa. YpaBHenne bepHysum st motoka sxuakocti. CTpyKTypa MoToKa B
TpyOax. YpaBHEHHE PAaBHOMEPHOTO MPSIMOIUHEHHOTO ABMKEHUS BSI3KOM JKUKOCTH B
TpyOe. Pacripenenenne kacaTenbHBIX HANPSHKEHUH IO CEUCHUIO TPYOBI U TaBJICHHI 110 e
JuiiHe. 3akoH TpeHus HelotoHa. Pacnipenenenue ckopocTeli o ceUeHUI0 TpyObl IpH
JTAMUHAPHOM U TYpOYJIEHTHOM JBUKEHHUHU KUAKOCTU. BhIUnCIeHne MOTeph AaBIEHUS 110
mrHe TpyOobl. KoaddummeHT Tpenus u ero ¢Bsa3b ¢ yucioM PeitHonbaca. MecTHbie
conpoTuBieHus. BHe3amHoe pacmupenne notoka (teopema bopaa). Mcreuenue u3
oTBepcTHil B HacankoB. KoadhuimeHTs CkopocTr, pacxoja u cxkatus, TeueHue B
middyzopax.

-YpaBuennii HaBbe-CtoKca IBM>XEHUS BA3KOM kuaAKoCcTH. [I[puMeHeHne 3aKkoHOB
KOJINYECTBA JBWKCHUS U MOMEHTA KOJMYECTBA ABMKECHUS K )KUAKOCTUH. OCHOBBI TEOPUHU
MoI00Ms U MOICTUPOBAHUS TUAPOJMHAMUUYECKUX MporieccoB. OCHOBHBIE KPUTEPHH
JTUHAMHAYECKOTO 1Mo00uss. OCHOBBI TEOPUHU MTOTPAHUYHOTO CJIOS, €r0 XapaKTEPUCTHKH,
VYpaBuenue [Ipanariist 1BUKEHUS BA3KOU )KUIKOCTH B IIOTPAaHUYHOM ciioe. IHTerpansHoe
ypaBHEHUE VISl TOTPAHUYHOTO CJIOSI.

- HeycranoBuBmieecs IBMKEHUS KUIKOCTH U Ta3a; YPaBHEHU S, ONHUCHIBAIOIINE TAKOE
nsuxkenue. ['uapasnuueckuit ynap. Kone6anus xuakocTH U rasa.



2.2 O0beMHbIe THAPABJIMYECKHE MAIIMHBI M THAPONEpeIaYu

1). IlopuiHeBbIe ¥ POTOPHBIE THAPOMANIHHEL. 1X ycTpoiicTBO, 0cOOEHHOCTH paboyero
Ipouecca, napameTppl, CTaTHYECKHE XapaKTEPUCTUKU, KHNHEMATHKA MEXaHU3MOB
BBITECHEHHA paboueil uakocTH. KoHcTpyKIun pacnpenenureneil pabodei sKuIKOCTH.
Pacyer pazmepoB, CHIIOBBIE COOTHOIIECHUSI B MHOTOIIOPIIHEBBIX ruApoMamnHax. Pacyer
KpYTSLIMX MOMEHTOB U CUJI, IEUCTBYIOIIKUX Ha CTaTOp U porop. ['mapasinyeckoe
YpaBHOBEILIMBAHHUE HArpy30K, BoICOKOMOMEHTHBIE (TUXOXO/IHBIE) THAPOMOTOPHI.
OcHoBHbIE 0COOEHHOCTH UX KOHCTPYKIMM. PacyeT KpyTsux MOMEHTOB, HHEPLIMOHHBIX U
T'MJIPABINYECKUX CHII. BBIOOp onTHManbHBIX IpOoQuIIeii HallPaBIAIOIIKUX CTATOPA.
PerynupoBanue BHICOKOMOMEHTHBIX THAPOMOTOPOB. 3y04aTble 1 BUHTOBBIE
ruipoMainHbl. OCHOBHBIE KHHEMATHUECKHUE COOTHOLIEHUS. PacueTsl Harpy3o0k v Ux
ypaBHoBewBaHue. Pacuer pasmepos. [lorepu sHepruu B ruipo0ObEMHBIX MaIlIMHAX.
Teopernueckoe u dKCIIepUMEHTaNIbHOE onpeaenenne noreps u KI1J[. Paboune xxuakoctu
IUIsl cCUCTeM 00bEMHOI0 TuponpuBoaa. VX ocHOBHBIE (U3HUECKUe CBOICTBA U
XapaKTepUCTHKH. PexoMeHaanuu mo BIOOpy padbounx sxuakoctei. [TpuanHbn
3arps3HEeHUs pabovux KUAKOCTEH B rujipocucreMax, Kiaccsl 4ncToTsl U TpeOOBaHUA K
Ka4yecTBY pabouel >KUAKOCTH JUTsl THApOcUcTeMbl. @uinbTpel. VX Kiaccupukays mo
IPUHLUIY JedcTBUs. PacueT pazMepoB QUIBTPYIOIINX 3JIEMEHTOB U TUAPABINYECKUX
COIPOTHUBIIEHUH B 1IeNH (PUIIBTPA.

2). O0beMHBIH rHpaBIYecKuil mpuBoA. [IpuHIMnHanbHBIe cXeMbl. [Ipumepsr
[IPaKTUYECKOro NpuMeHeHus, CTaTuueckre XapakKTepUCTUKU UACaTU3UPOBAHHBIX
Mojenel. MatemaTudeckas MoJielib 00bEMHOT0 T'HIPOIPUBO/IA C PETYIUPYEMbIM
HACOCOM, YUHTHIBAIOIIAS pealIbHbIC U YCIIOBHBIE yTeukd. [lepenaTounast QyHKIHS TaKoM
MOJIETIM U YaCTOTHBIE XapaKTePUCTUKU. [ MapaBiIruecKkuii IpUBOJ C JPOCCEIIBHbBIE
peryaupoBaHueM. BapuaHThI MOJKIIIOUYEHHUS] PETYJIUPYEMBIX IPOCCENIEH, YPAaBHEHUS
CTaTHYECKUX XapaKTepUCTHK, IIpuBo ¢ gpoccenupyromuMu ruipopacipeeInTesIMU.
Cratudeckue xapakTepucTUKU. MaTtemaTtnyeckasi MoJIeNb U C€ JIMHEeapu3alusl.
Ilepenarounsle GyHKIMK TAKOT'O IPUBO/IA. DIIEKTPOTUPABIMUECKUI CAeIAIINNA TPUBOI.
Maremaruueckast MoJieb IpuBoaa ¢ DY U JIeKTpUUECKOM TI1aBHOM 0OpaTHOM CBSI3bIO.
JIuneapuzanuus Moienu. AHaIN3 AMHAMUYECKUX MTPOLIECCOB MPU YIIPaBICHUH.
[Ipumenenne 9BM B nuHaMu4ecKuX pacuerax rHApONPUBO/IOB.

2.3 JlonacTHbIe THAPABINYECKHE MAIIMHBI U THAPOAUHAMHYECKHE MepeIadyn
-Pa3nuuHble BUIBI IOMACTHBIX THIPOMAaNINH, UX Ha3HaueHue. OCHOBHBIE TapaMeTphbl
JIOTIACTHBIX TuipoManing, Kinaccudukanys 10nacTHeIX THAPOMAIINH 110 TPUHIUITY
neictBusi, OCHOBHbIE KOHCTPYKTHUBHBIE CXEMBI THIPOTYpPOUH, HACOCOB U HACOC-TYPOHH.
DneMeHThI NPOTOYHON YacTH JIONACTHBIX TUAPOMAIINH (LIEHTPOOEKHOro Hacoca,
PEaKTUBHOM rUAPOTYpOUHBI, HACOC-TYpOUHBI, THAPOMY(THI U ruApoTpachopmMaTopa), Ux
HazHaueHue. [loHsTre 0 pabouem u TeopeTudeckoM Hamnope, ruapasauyeckom KI1J]
THJIPOTYPOUHBI M Hacoca. Bkl moTeph SHEPTUHU JIOMACTHBIX THAPOMAIINH, UX OO
KIL.

-OCHOBHBIE YCIIOBHSI ITO100US B JIOMACTHBIX HpoMamInHax. CBsA3b MEXYy OCHOBHBIMU
napaMeTpamu noAoOHbIX rupomaiiv. [IpuBenenHble BeTNYUHbI, K03()PUIIMEHT
obIcTpoxoaHOCTH, Knaccupukaius 10nacTHBIX THAPOMAIINH 110 OBICTPOXOIHOCTH U
o0nactu ux npuMeHeHus. Puznyeckas CyuHOCTh KaBUTAllUH, €€ MOCNIeACTBUS. BricoTa
BCAChIBaHUs Hacoca. Mepbl 3auThl 0T KaBUTaMu. OCHOBHBIE METO/IbI pacyeTa pabounx
OpraHoB JIONACTHBIX TUAPOMAIINH. AOCOIIOTHOE U OTHOCUTENHHOE ABMXKEHUE KUJIKOCTH
B paboueM kosece. TpeyroyibHuK ckopocTeil. Y paBHeHHe Diiepa J0macTHON
TUAPOMAIINHBI (7151 Hacoca ¥ TuAPOoTypOrHbI). Paboune u yHuBepcaibHbIE
XapaKTepUCTHKH THIPOTYpOUHBI, Hacoca U Hacoc-TypOuHbl. CriocoObl peryaupoBaHus
JIONACTHBIX THAPOMAIIMH. MOMEHTHBIE XapaKTepPUCTUKH JIOMACTHBIX THAPOMAIIIHH.
CoBmecTHas paboTa Hacoca U CeTH.

- Knaccudukamnus ruaponuaamudeckux nepeaad. OcCHOBBI pabodero mpoiecca, 6ajiane
MOMEHTOB, OajaHc HanmopoB. Buasl moTephb; BHEIIHASA, YHUBEPCAIbHAS U TATOBas



XapaKTepUCTUKU TUIpoMyPT. [IprBeieHHbIE TapaMeTphl U IPUBEACHHAS XapaKTePUCTHKA,
ee CBS3b C THIIOM JIONIACTHOM cucteMbl. CiocoOsl ynpasieHus rugpomydroil. Biausaue
THIIA HarPYy3KW Ha BUJI BHEIITHEH XapaKTEPUCTHKU U Ha TIOTEPH; TEIJIoBoM OanaHc. Pacuer
rHIpOMY(THI HA OCHOBE MOJICTUPOBAHHUS C UCIIOJIb30BAaHHEM MTPUBEICHHBIX
xapakTepucTukK. OcOOEeHHOCTH paboyero npoiecca ruporpaHcGopmaTopa, CXembl
IIPOTOYHOM yacTH. BHEWIHsAA 1 IpyUBEIeHHAs XapaKTEPUCTUKH.

- Tunel ruapoTpanchopMaTOpOB, KOHCTPYKTUBHBIE CXEMBI (KOMIUIEKCHBIX,
MHOT'OKOJIECHBIX ¥ MHOT'OCTYIIEHYaThIX ). CHCTEMBI IUTAHUS U OXJIAXKACHHUS, TEIIOBOU
6ananc. CriocoOb! yrpasieHus ruaporpancgopmaropamu. CoriiacoBanue padoThl
JBUTaTens U ruapoTpanchopmaTopa. MeTonabl pacyera JonacTHbIX cucteM. OCHOBBI
pacuera XapakTepUCTHK THIPOTpaHchopmaropa.

2.4. 'mapaBianyeckas anmnaparypa

-JIuHelHbIe U APOCCENUPYIOLINE THAPOPACIPEAETUTENH, TUIIbI HA3HAUYEHHUS, YCTPONCTBA,
NpUHUMI JeicTBUS. OCHOBHBIE CXEMbI IIOJKIIOYEHHS B THPABINYECKUX CUCTEMAX.
PerynupoBouHble U 3HEpreTUYeCKue XapakTepucTuku. CHIlbl, 1eHCTBYIOIINE HA
MTOJIBFDKHBIC JICMEHTHI pacnpenenureieit. Pacuer ruapopacnpenenurencii. OcodeHHOCTH
ruapopacnpeenuTesei Tuma "comio-3acionka”, "cTpyitHas Tpyoka".

- l'unpaBnuuaeckue ycunutenu 06e3 00paTHBIX CBSI3€H U C HUMH, KOHCTPYKTHUBHBIC
0Cc00eHHOCTH, puHIHI AeiicTBus. KoadduumenTs! ycuneHus ruapoycunuTenet Tuma
"coruto-3acnonka”, "crpyitHas Tpyoka'.

- 'mapaBnuueckue annaparsl peryJIMpOBaHUsl 1aBJICHUS U TOTOKA KUAKOCTH, UX
Ha3HA4YeHME, YCTPOMCTBO, TUIIbI, IPUHIHUII AeiCcTBUA. [ mapaBinueckue
MpeI0XpaHUTENbHbIE U IEpeIBHBIC KianaHbl. VX kinaccudukanus no npuHIHILY
neucteud. ['uapoauHaMudecKuid pacyeT KJIAIaHoB MPSMOro IeHCTBHs. MareMaTndeckoe
MOJIETTUPOBaHuE paboyero mporecca 30J0THUKOBOTO EPEIUBHOTO KIlallaHa C
cepBoymnpasieHueM. [ uapasnuueckue pacnpenenurenu noroka. Kinaccudukanus no suay
MIEPEKPBITUS. Y PaBHEHUS CTATUYECKUX XapPAaKTEPUCTHK APOCCETUPYIOLINX
pacnpenenureneii. Koaddunments: pacxona. 'uapoannamuueckue cuiibl. CriocoObl
YIIpaBJIEHMs pacupeaenuTensmu. [Ipumeps! npuMeHeHus.

- 'uppaBnanueckue yctpoiicTBa cTabUIN3alMK TOTOKA )KUJIKOCTH, TUIIBI, YCTPOUCTBO,
NPUHIUN JeHCTBUSA, 00J1aCTh MPUMEHEHHsI, 0COOEHHOCTH MPUMEHEHHSL.

- 'mppaBanueckue AenuUTeN U CyMMATOpPbl IOTOKOB OOBEMHOIO U IPOCCEIBHOTO TUIIOB,
YCTPOICTBO, MPUHIIMII AEHCTBHS, 001aCTh IPUMEHEHHUSL.

- Onextporuapasiudeckue ycunurenu (OI'Y) momuoctu. Kiaccudukaiys mo ocCHOBHbIM
KOHCTPYKTMBHBIM Ipu3HakaM. Haznauenue. Bunbl u yctpoiicTBo npuMeHsaeMbIX B OI'Y
AJIEKTPOMEXaHUUECKHUX MpeoOpa3zoBareneil. Bumbl oOpaTHbIX cBs3ei. MaTemaTHieckue
Mojienid OI'Y OCHOBHBIX TUIIOB (30JI0THUKOBOTO, C 3JIEMEHTOM «COIIJIO-3aCIOHKa», C
AJIEMEHTOM «CTpYyiiHas TpyOka»). JInHeapuzauus ypaBHEHUNH MaTeMaTUYECKON MOJIEIH,
orneparopHas popma. [Tepenatounsie Gpynkuu 1Y paznuyHbx THIOB. YacTOTHBIE
xapakTepucTuku. KauecTBo nepexoiHbIx mporeccoB B DY,

- [IponopiirioHanbHas rUpaBIndecKas TEXHUKA, €e 0COOCHHOCTH, Pa3HOBUAHOCTH,
YCTPOWCTBO, TPUHITUT PAOOTHI, 00JIACTh TPUMEHEHHS.

2.5. [IHeBMaTHYeCKHiT MPUBOJ M CPEACTBA ABTOMATH3ALUH

- Oco0eHHOCTH THEBMATUYECKOT 0 MpuBoJia. [[HeBMaTnyeckre HCTOYHUKH SHEPTUH, TUTIBI,
ycTpoiicTBo, mpuHuun Aerctud. Knaccudukarus. OCHOBHbIE TapaMeTphl U
xapakTepucTHku. CriocoObl 1 IPUOOPHI 17151 OUUCTKHU M CYLIKH BO3JlyXa, UX YCTPOHCTBO U
MPUHIIUT JEHCTBUS.

- [IHeBMaTHYECKHE UCTIOTHUTENBHBIE YCTPOUCTBA OCTYNATENBHOTO U BPaIlaTEIbHOTO
JBYOKEHUH, pa3HOBUAHOCTH, OCOOCHHOCTH, OCHOBHBIE XapakTepucTuku. [ITHeBMaTnyeckue
JIBUTaTeNN, OCOOCHHOCTH BhIOOpa U UX pacuera. Creasinue MHeBMaTUYECKHE TPUBO/IBI,
OCHOBHBIC XapaKTEPUCTHUKU U OCOOCHHOCTH PaOOTHI.



- [IneBMaTnueckre MEMOpaHHBIE JIEMEHTHI IS CPEHUX JTaBJICHHM, YCTPOHCTBO,
MPUHIUIN JEHCTBUSA, XapaKTEPUCTUKH, 00J1aCTh MPUMEHEHHUs. Peanu3anus Joruueckux
(GYHKIHHA ¢ TOMOIIBI0 MEMOPaHHOW TEXHUKH.

- CTpyiiHbl€ 3J1€MEHTHI THEBMAaTUUECKUX CUCTEM MaJIbIX J1aBJIEHUH, YCTPOMCTBO,
Pa3HOBUIHOCTH, IPUHIIUI IEUCTBUS, OCHOBHBIE XapAaKTEPUCTUKU. CTPYHHBIN YCUIIUTEND,
Ha3HA4YeHHUE U 00JIacTh MpuUMeHeHus. Peannzanus norudeckux GpyHKIMA HA CTPYHHBIX
3JI€MEHTaX.

- [IHeBMaTHyecKue Tayxue v NpoToUHble Kamepbl. CTaTUUECKUE U INHAMUYECKHE
XapaKTePUCTHKU MPOTOYHBIX KaMep C JAMUHAPHBIMHU U TYPOYJIECHTHBIMU APOCCEISIMHU.
Yewnutens Tuna "comio-3acioHKa" Kak YaCTHBIM Clydail IPOTOYHOM KaMephl.

- Meronuka cuHTE3a OTHOTAKTHBIX U MHOTOTAKTHBIX CUCTEM YIIPaBJICHUS
IMHEBMaTU4YECKUMHU [TPUBOJAAMM.

2.6. lmHaMHUKA rHIPONIHEBMATHYECKUX CHCTEM M peryJupoBaHue

- OCHOBHBIE IOHATHS U ONpeiesieHUs. Bubl alrOpUTMOB YIPaBJIE€HUS B TEXHUYECKUX
cucreMax.

- OCHOBHBIE JIEMEHThI aBTOMAaTHUYECKUX PETYISATOPOB U YIPABISIOLUIUX YCTPOUCTB.

Y CTOWYUBOCTb, KAUECTBO, TOUHOCTD PETYJIUPOBAHUS U YIIPABICHHUS.

- CtaTuka ¥ JMHaAMHKa aBTOMaTHYECKUX cucTeM. MaTeMaTHueCKUe MOJIETIN CUCTEM.
XapakTepucTuku cucreM. JInHeapu3auus XapakTepUCTUK U ypaBHEHUH MPU ONMCAHUU
CHCTEM.

- luHaMu4ecKre 3B€Hbs U CTPYKTYPHBIE CXEMbI CUCTEM aBTOMAaTHYECKOTO
perynupoBanus u ynpasiienus (CAP u CAY). Ycroituuocts cuctem. Kpurepuu
ycroiunBocTH. KauecTBo npoieccoB peryaMpoBaHus, OKa3aTesld KauecTBa epexXoJHbIX
npoueccos. [Ipumenenne 9BM 11 vccnenoBaHus U pacyeTa MepexoHbIX MIPOLIECCOB.
- CHHTE3 KOPPEKTUPYIOLIMX 3BEHbEB. METOAbI UCCIIEI0BAHUS U PACUETOB HETMHEMHBIX
cucreM. IMnynbcHble 1 iU poBble cucTeMbl. ONTUMaNbHbIE CUCTEMBI. MaTeMaTHuecKkoe
OIMCaHNE THJPO- U THEBMOCUCTEM. BHJIbI MaTeMaTH4eCKUX MOJEIEHN THApPO- U
ITHEBMOCHCTEM. MeTo/Ibl NCCIIEIOBAHUM U PACUeTOB TUHAMUYECKHUX PEKUMOB TUAPO- U
ITHEBMOCHCTEM.

- lunamnueckue XapaKTepUCTUKU THIPABINYECKUX U THEBMAaTUUECKUX JIMHUM.
JlnHaMU4YecKre XapaKTEPUCTUKH PETYIHPYIOIINX U PAaCIPEAECIUTEIbHBIX YCTPONCTB.
Crnepsiiine TuIpoMexaHUYECKUe ¥ MTHEBMATUYECKUE TPUBO/BI C IPOCCETbHBIM
peryinupoBaHueM. MatemaTuueckas MOJIENb, CTPYKTYPHasl CXeMa, aHaJIU3 YCTOMUMBOCTH
U pacyeT JUHAMHYECKHX XapaKTEPUCTHUK.

- DJIEKTPOTUAPABINYECKHE U WIEKTPOITHEBMATUUECKUE CIIEAIINE TPUBOJIBI C
JPOCCENbHBIM perynupoBaHiueM. OyHKIIMOHAIbHBIE CXEMbI, MaTEMaTHUYECKHE MOIEIH,
CTPYKTYpHBIE CXeMBI. J[MHaMU4YeCKUil pacyer.

- Crensmiye ruiponpuBoIbl C 00bEMHBIM perynupoBanueM. [IpuHiunuansHas u
pacueTHas cxeMa. Maremarnueckas mojenb. CTpykTypHas cxeMma. J[uHamudeckuit
pacuert. ['uapaBnuvecke U MHEBMAaTHYECKHE CUCTEMBI C aBTOMATUYECKUMU
pEryJIATOpaMH.

- OyHKIIUU aBTOMAaTUYECKUX PETYIsATOpOoB. MareMaTH4ecKre MOIENTU CUCTEM
aBTOMAaTHYECKOT'O PEryJIHPOBAaHUs 00BEMHBIX HACOCOB. /IMHAMUKA THPaBIMYECKUX
CHCTEM C PETYJIUPYEMBIM HACOCOM.

2.7. Tpu6o0rHsi 1 XMMMOTOJIOTHS PA00YUX KUIKOCTEi

- Tepmunsl u onpenenenus. Knaccupukanys cMa304HBIX MaTEPHATIOB B pabodmX
*unkocted. OcHoBHBIE yueHHs. Cripalib KadyecTBa TEXHUKU. OCHOBHBIE MOJI0KEHUS
KauecTBa TeXHUKU. TexHudeckas: pallmOHAIbHOCTh U TIPaBHiIa ee MoBbimeHus. O0mas
METOJI0JIOTHSI TPOEKTUPOBaHUs. Teopuu TpeHnus u u3noca. Tpuana Ynunmnanze. Tpuana
Kparensckoro. @akTopsl TpuOOIOTHYECKOTO Mpotiecca. Kpurepuu orieHKkr U3HOCa, BUJIBI
W3HAIINBaHUS.



3.1

3.2

- OyHkMM, CBOMCTBA M MTapaMeTphbl pabodeii )KUIKOCTH U cMa3ku. CTpyKTypa (cocTaB)
pabounx xuakocTeit u cMazok. CoOCTaBICHHE XUMMOTOJIOTHYECKON KapThI.

IlepeyeHb OCHOBHOM ¥ JIOTIOJTHUTEILHON Y4eOHOM JIUTEpaTyphbl

OcHoBHas nuTepaTypa

3.1.1. ®abep, T.E. I'mapoaspoaunamuka / T.E. dabep; mep. ¢ anri. — Mocksa:
IToctmapker, 2001.

3.1.2. 'mprunos A.Jl. MexaHuka )UIKOCTH U Ta3a (THApaBIvKa): yIeOHHUK ISl By30B
110 HAIPABJICHUSAM «TEXH. HAYKN», «TeXHHKa 1 TexHonorus»/ A.Jl. I'mprunos; CI16: M3x-Bo
[Tonmutexunueckoro ynusepcurera, 2007 — 544 c.

3.1.3 UYympakos IO.M. T'mmpompuBOom W cCpeacTBa THUIAPOABTOMATHKH. — M.:
Mammunoctpoenue, 1979. — 232 c.

3.1.4. HanunoB FO.A., Kupwmnosckuii FO.JL., Konmakos FO.I'. Amnmaparypa
00BeMHBIX  ruaponpuBonoB: PaGounme mpouecchl U XapakTepucTuku. — M.
Mamunoctpoenue, 1990. — 272c.

3.1.5. l'mapasnuka, rugpomMaminabl ¥ ruaponpuBoasl / T.M. bamra, C.C. Pynues,
b.b. HekpacoB u ap. - M.: MamuHoctpoenue, 1982. - 423 c.

3.1.6.Ctecun C.I1., SIxoBenko E.A. JlomacTHbIe MAallIMHBI ¥ THAPOANHAMHYECKHIE
nepenaun: Y4eOHuUK 71 By30B. — M.: Mammnoctpoenue, 1990. — 239 c.

3.1.7. Yepkacckuit B.M. Hacocbl, BEHTHIIATOPBI, KOMITPECCOPHI : YUSOHUK IS
BY30B. — M.: DHeproatomusznar, 1984. — 415 c.

3.1.8. OpnoB, HO.M. OObeMHBIE THIPABIUYECKAE MAIIUHBI: KOHCTPYKIHS,
npoektupoBanue, pacuet / FO.M. Opnos, M.: Mammnoctpoenue, 1986, 222 c.

3.1.9. Opnos, I0.M. O0BbeMHBIETHAPOMAIITHHEI C 30JI0OTHUKOBBIM PacCIpeleICHUEM:
VYue6.mocobue / FO0.M. Opinos; Ilepmsb: [lepmckuii monurexunyeckuit uacturyt, 2001, 115
C.: ML

3.1.10. Imutpues B.H., I'pagenknii B.I'. OcHOBBI THEBMOABTOMATUKH. M.
Mammnoctpoenue, 1973. - 360c.

3.1.11. MoHTax, Halaaka 1 3KCIUTyaTalys THEBMaTUYECKUX MPUBOJIOB U
ycrpoiictB / A.UM.Kynpsisues, A.ILIIstuasepnsiii, E.A.Parynun. - M.: MammHocTpoenue,
1990. - 208c.

3.1.12. 3acnasckuii, F0.C. HoBoe B Tpmbonornn cmazounsix matepuanon/ FO.C.
3acnasckuii, B.C. AprembeBa, M.: Hedtb 1 raz, 2001, 478 c.

3.1.13. Tpenne, uznoc u cmaska: Tpubomnorus u Tpuborexnuka / A. B. Ununnamze, 3.
M. Bepnunep, 2. . bpayn u ap.; Ilog o6m.pen. A. B. Ununnaaze, M.: MamuHocTpoeHue,
2003, 575 c.

3.1.14. Kparensckuit U.B., {o6srana M.U., Kom6anos B.C. OcHoBBI pacyeToB Ha
TpeHue U u3Hoc. — M.: Mammnoctpoenue, 1977.

3.1.15. I'ypees [I.H., ®ykc N.I"., Jlamuxu B.JI. Xummoromnorus. —-M.: Xumus, 1986

JlonoaHHUTENbHAS IUTEPATypa

3.2.1. ®oxkc, J.A. TuapaBnwueckuid aHAM3 HEYCTAHOBUBIIETOCS TEUYCHHS B
Tpybonposoaax / J[.A. @okc; nep. ¢ anra. — M.: DHeproatromuszar, 1981. — 248 c.

3.2.2. TemuoB, B.K. HecranmonapHoe IBWXEHHE KHIKOCTH B HAIOPHBIX
ruzpocucreMax: yaeoHoe nocobue / B.K. TemnoB. — Uensobunck: M3a-so UI'TY, 1994. —
132c.

3.2.3 ATnac KOHCTPYKIMH THAPOMAIIMH W THApomnepenay : yded.mocodue Juist
MammHOCTp. crer. By30B / coct.: b.M. bum-bax, M.I'. Kab6akos, C.Il. Ctecun. — M.:
NH®PA-M, 2004. - 136 c.

3.2.4. 3aituenko, 1.3. [TnactuHuaThie Hacockl U ruapoMoTopsl / U.3. 3aituenko, JI.M.
Mpeimuiesckuid, M.: Mammnoctpoenue, 1970, 231 c.



3.2.5. O6vemubie TunpaBaudeckue npuBoasl / T M. bamra, W.3. 3aituenko, B.B.
Epmaxkos, E.M. XaitmoBuy; noa pea. T.M. bamrsl, M.: Mammnoctpoenue, 1969, 628 c.

3.2.6. Pei06kun, E.A. IllecTeperHbie HACOCHI TSI METAUIOPSKYIUX CTaHKOB / E.A.
Pwi0kuH, A.A. YcoB - M.: Mamirus, 1960 - 187 c.

3.2.7. 'onoBun B.B. AHanoroBsie MHEBMaTHYECKHE YCTPOMCTBA. - M.:
Mammunoctpoenue. 1980. - 156c¢.

3.2.8. Uoparumos U.A., ®ap3ane H.I'., Unsicos JI.B. DinemMeHTHI 1 cUCTEMBI
IMHEBMOABTOMATHKH. - M.:Bricii.mkoia, 1985. - 544c.

3.2.9. 3acnaBckuii }O.C. Tpubonorus cMa304HbIX MaTepuaaoB.- Xumus, 1991.

3.2.10. Pozenbepr IO.A. BnusHme cMa304HBIX Macel Ha JOJITOBEYHOCTh M
HAJKHOCTD JieTajeit mamuH. — M.: Mamunoctpoenue, 1970.

Yci10Bus 10IIyCKa K 9K3aMeHY

K cpaue kaHIUIATCKUX SK3aMEHOB JIOIYCKAIOTCS aCTIUPAHTBI, @ TAKXKE JIUIA, UMEIOLIUe
BbICIIIEE 00pPa30BaHUE, MOATBEPKACHHOE AUIIJIOMOM CIELMAINCTa UM MarkucTpa,
IIPUKPEIUICHHBbIE JUISl TOATOTOBKH JUCCEPTALMU Ha COUCKAHUE YUEHOU CTEeTEeHU
KaHJ#1aTa HayK, CIa4y KaHJUIaTCKUX YK3aMEHOB 0€3 OCBOEHUS MPOTPaMM ITOATOTOBKH
Hay4YHO-TIEJarOTH4eCKUX KaJlpoB B aCIUPAHTYpE.

IIpouenypa npoBeaeHns IK3aMeHa

DK3aMeH MPOBOIUTCS B YCTHOU (popme ¢ 00s3aTeIbHBIM COCTABICHUEM Pa3BEPHYTHIX
OTBETOB Ha CIELUAIHLHO MOATOTOBICHHBIX JUIsSl 3TOro OnaHkax. B kaxxaom ounere
COJICPKUTCS TIO TpH Borpoca. [[ist oTBeTa Ha OMIIETHI aCIUPaHTY/COUCKATEITIO
MIPEIOCTABIIAETCS BO3MOXKHOCTh MOJArOTOBKH B TeueHue 1 yaca. Ha sk3amene
aCTIMPAHTY/COUCKATEIO MPEAOCTABIISCTCS MMPABO MOJTH30BATHCSI HEOOX OTUMBIMH
CIPaBOYHBIMU MaTepualaMu, yueOHOU U HaydHOU nuTepatypoi. [IpogomkurenbHOCTh
YCTHOTO OTBETa Ha 9K3aMEHe, KaK MPaBUJIo, He JOJDKHA TpeBbImarh 30 munyT. [Tocne
OTBETa HAa OCHOBHBIEC BOMPOCHI aCITUPAHTY/COMCKATENIO 3aJAI0TCS TOMOTHUTENbHbIE
BOIIPOCHI B paMKax TEMATHUKH MPOrpaMMbl Sk3aMeHa. Pe3ynbTaThl KaHAUIATCKOTO
9K3aMeHa OOBABISIOTCS aCIUPAHTY/COUCKATENIO B TOT XKe JIeHb Mociie ohopmiIeHus
MIPOTOKOJIOB 3aCeIaHUsI KOMHCCHH.



