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I 3BAT’AJIBHI ITOJIOXXEHHA

1.1. AKTyanpHICTh BUBYECHHS IUCLMIUIIHU y 3B’ A3KY 13 3aBAaHHAMU IpodeciitHoi
IISUIBHOCT] Ta HaBYaHHS.

Hucnumutina ,, I'igpaBiiydi MalluHY, TIAPONPUBOAM Ta TiAPO MHEBMOABTOMATHKA
€ OJHIEI0 3 NUCLUMIUIIH BUIBHOTO BUOOPY y MAroTOBLI (paxiBILiB crerianbHOCTl. BoHa me-
pendavae BUBUEHHS KiIacH(ikailli, OCHOBHUX NPHUHIUIIB MPOEKTYBaHHS Ta PO3PAXyHKY
KOHCTPYKI[IM T1IpONpPUBOAY B3arajl Ta 30KpeMa KOBaJIbChbKO-IIpecOBUX MamuH. s yc-
HIITHOTO BUBYEHHS JMCLMIUIIHM HEOOX1AH1 JOCTaTHbO INIMOOKI 3HAHHS MOIMEpPEaHIX Kyp-
CIB: T1/IpaBJliK, KOHCTPYIOBAHHSI MaIllUH, €JICKTPOTEXHIKH, METAJIO3HABCTBA, TEXHOJIOTI]
KOBaJIbCHKO-TIPECOBOTO BUPOOHUIITBA.

JlucuurutiHa JIOT19HO 3B’s3aHa 31 ClemialbHUMK Kypcamu crneriaibHocTi 7.090206,
TaKUMH, fK: ,,[€XHOJIOrisl KyBaHHS 1 Tapsyoro o0’€MHOro IITaMIlyBaHHS , ,,TeXHOJOris
JUCTOBOTO IITAMITYBaHHS’, ,,ABTOMAaTH3aIlsl KOBAJIbCHKO-TIPECOBOTO BHUPOOHUIITBA”. JlU-
CIIUIUTIHA SBJISE€THCS JOJIATKOBUM KYpPCOM AMCIHILTIHM ,,KOBabChKO-IITAMITyBajJbHE 00-
JIaJHAHHA .

1.2. Mera qUCIUTUTIHY - TATOTOBKA MalOyTHIX 1HXKEHEPIB 10 CAMOCTIMHOT MTislTb-
HOCTI B Tally31 pO3paxyHKy 1 IpoeKkTyBaHHs cydacHuX BuIiB KIIO 3 rigpaBiiiyHiM OpUBO-
JIOM, 1X JTIOCHIJDKEHHS W OpraHi3ailii palioHaabHOT eKCIUTyaTallii.

1.3. 3aBgaHHS AUCHUIUTIHU: O3HAWOMJIEHHS 3 TEXHOJIOTIYHUM NPU3HAYEHHSIM 1
KJIacu(pikaiieo TiIpONPUBOAY KOBAJIbChKO-IITAMIYBAJILHOIO OOJIQHAHHS, BUBYCHHS
MPUHIIUIIOBUX OCOOJUBOCTEH, CTPYKTYPHHX CXE€M, OCHOBHUX BUJIB TiapornpuBoay KIIO.
®opMyBaHHS piBHS 3HAHb, HEOOXIAHOIO JAJII PO3YMIHHS SBHIL, IO BiJOYBAIOTHCA B T1IpO
MIPUBO/II MAIlIMH y TIepio]] iXHbOI poOOTH 1 0coONMMBOCTEN TXHBOI ekcrutyararii. [Ipunban-
Hs 3HaHb, HEOOXITHUX I MPOBEJEHHS PO3PaxyHKIB BY3JiB, apaMeTpiB TiApONPUBOIY
HOT0 HACTYITHOTO MPOEKTYBaHHS, Y TOMY 4ucli 3 BUkopuctanasMm [TEOM.

Ha ocHOBI BUMOT OCBITHBO-KBaMi(iKaiitHOT XapaKTEPUCTUKH Ta OCBITHHO-
npodeciiftHOl MporpaMu MiATOTOBKHU CHEIiallicTa 3a HAIPSMKOM ,,JH)KeHepHa MeXaHika”, B
pe3yJIbTaTi BUBUCHHS AUCIUILIIIHA CTYJICHTH ITOBUHHI

- TEHJCHIli PO3BUTKY Cy4YacCHUX BHUJIB KOBaJbCbKO-IIPECOBOTO 00JIaIHAHHS 3 TiJI-

PONPUBOJIOM;
- KOHCTpYKUIi Ta rigpasiaiyHi cxemu, npunuun aii KIHO;
- [PUHLMUIIM Ta YCTaTKyBaHHS JJ1 MexaHizalii Ta apTomarusanii KIIO.
1.4. Bwitu:
- YUTaTH 1 aHAJII3yBaTH T'JIPaBIIYHI CXEMU KOBAJIbChKO-IITAMITYBaJIbHUX MAIlIMH;
- YITKO 1 ICHO OTMCATH MPUHIIUII JIii MAIlIMHU Ta 0COOJMBOCTI 11 €KCIUTyaTallii;
- MPOBOJUTU CHEPTeTHUYHI Ta TiapaBIidHl PO3pPaXyHKHU MapaMeTPiB MaIlluH;
- miaOupaTH ONTUMAJIBHE TiJIpaBiliuHe OO0JIaIHAHHS Ta YCTAaTKyBaHHS JJI KOBaJlb-
CBKO-TIPECOBOT0, Y TOMY 4MCIIi 3 BUkopuctanusm [IEOM.

1.5. Tlpunbatu HaBUYKH:

- KOHCTPYIOBAaHHS B IIJIOMY MAIlIMHH, TTOYMHAIOYM 3 OIIHKW 3aBJIaHHA, HEOOXin-
HUX PO3paxyHKIB, 1 3aKiHUyI0uU rpadiyHIM 0(DOPMIICHHIM MPOESKTY;

- pO3poOKM Ta 300paKEHHS T1IPOCXEM KOBAJIbChKO-IITAMIYBAJIbHUX MAIlUH Ha
KpPECIEHHIX 3 1oTpuMaHHsaM Bumor CCK/I.
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1.6. MoBa BUKIIaaHHS: YKpaiHChKa
1.7.  OOcsr HaBYaJIbHOT AUCHMIUTIHU Ta HOTO PO3MOILT 332 BUJAMHU HABYAJIbHUX 3a-
HATh:
e 3araJibHUM 00CAT CTAaHOBUTH 225 roauH / 7,5 KpeIuTH, B T.4.:
e JeHHa (opma HaBYaHHS: JieKlii — 30 roauH, mpakTH4HI poOoTH — 45 roauH, caMmoc-
TiiiHa poOoTa cTyeHTiB — 150 roaun;

IT ITPOI'PAMHI PE3VJIbTATU HABUAHHA

VY pe3ynbTari BUBYCHHS HABYAIBHOI TUCIUIUIIHU CTYJIEHT MOBUHEH TPOJIe-
MOHCTpPYBATH JOCTaTHIN piBeHb C(HOPMOBAHOCTI HACTYMTHUX MPOTPAMHHX PE3yJIbTa-
TiB HaBYaHHSI.

B y3aragpHeHOMY BUTJISAI 1X MOYKHA HABECTH HACTYITHUM YHHOM:

3azanvni kKomnemenmuocmi

3/1aTHICTh 10 a0CTPAKTHOI'O MHUCJICHHS,aHaJlI3y Ta CUHTE3Y Ha OCHOBI 3arajb-
HUX TEXHIYHUX TMOHSATH,JIOTITYHUX aPTYMEHTIB, TOCTOBIPHUX (DAKTIB Ta 1HKEHEPHUX
METO/JIUK.

3/1aTHICTb THYYKOIO MHCIEHHS,BIIKPUTICTh [0 3aCTOCYBAHHS TEXHIYHUX
3HaHb 3 (PAXOBHMX 1 CYMDKHHMX HAyK Ta KOMIIETEHTHOCTEH B IIMPOKOMY Jliara3oHi
MO>KJIUBHX MICIIb POOOTH 1 B TOBCSAKICHHOMY JKHTTI.

3/1aTHICTh JJO CaMOCTIHHOT poOOTH 1 €PeKTUBHOTO (PYHKITIOHYBAHHS B SIKOCTI
yrieHa abo jizepa Jeskoi poOoyoi rpymu NMpU BUKOHAHHI BUPOOHUYMX 3aBIAHb 1
KOMITJIEKCHUX TPOEKTIB, BU3HAYCHICTh 1 HAIMOJICTJIMBICTh IIOJAO0 TOCTABJICHHUX 3a-
BJIaHb 1 B3SITUX 00OB’SI3KIB.

daxoBl KOMIETEHTHOCTI CIEI1aTbHOCTI

CreuianizoBaHi KOHUENTyaJlbHI 3HAaHHA HOBITHIX METOAIB Ta METOJUK
KOMIT 10Tepu3oBaHoro 3D- au3aiiHy 1 JOCHIKEHHS TPUBUMIPHUX KOHCTPYKIIH,
MaIlIuH Ta/abo MPOIIECiB B rajly31 MalIMHOOY TyBaHHS.

3/1aTHICTh KPUTUYHOTO aHAII3y Ta MPOTHO3YBAHHS MapaMeTpiB Mpare31aTHo-
CTl Ta €prOHOMIKH HOBHX Ta ICHYIOUMX MEXaHIYHUX KOHCTPYKIIIH, MaIlluH, MaTepia-
JTiB 1 BHPOOHMYMX TMIPOIIECIB HA OCHOBI 3HAaHHS Ta BUKOPUCTAHHS CyYacHHX
KOMIT FOTEpU30BAaHNX METOIB Ta MPOTPAMHHMX MPOIYKTIB. 3aTHICTh MPOBOJIUTH
TEXHOJIOTIYHY 1 TE€XHIKO-€KOHOMIUHY OIIIHKY €()EeKTUBHOCTI BUKOPUCTAHHS HOBUX
TEXHOJIOTIH 1 TEXHIYHUX 3ac00iB. BMIHHS MPOBOAUTH KOMIT IOTEPU30BAHHUI OMNTH-
MaJbHUN BUOIP TEXHOJIOTTYHOTO OOJIAHAHHS, KOMITICKTAIIF0 TEXHIYHUX KOMILICK-
ciB, MaTH 0a30B1 YySBJICHHS MPO Cy4YacHI METOAM IXHBOI eKCILTyaTalii o0JagHaHHS
Ta KOMIUIEKTAIIII0 TEXHIYHUX KOMILICKCIB.

3/1aTHICTh PO3YMITH Ta YMIJIO BUKOPUCTOBYBAaTH BIJIOBIJHI MaTE€MaTHUYHI,
HAyKOBI 1 TEXHIYHI METOAM, MOJEIIOBaHHS, 1HPOPMALIIifHI TEXHOJOT1i Ta MPUKIIAL
HE KOMM'IOTEpHE IMporpamHe 3a0e3nedyeHHs [JI BHPILIEHHS 1HXXEHEpHO-
JN3aHEPCHKUX 1 KOHCTPYKTOPCHKUX 3aBaHb 3 MPUKIAJHOI MEXaHIKH, 30KpeMa Io-
OoynoBa 3D- mojenei, po3paxyHKH Ha MIIHICTb, €prOHOMIYHICTh, JIOBTOBIYHICTb,
KOPCTKICTh B MPOIECI CTATUYHOTO Ta AUHAMIYHOTO HABAHTAXKEHHS 3 METOIO OLIHKU
HAJIMHOCTI JIeTajell 1 KOHCTPYKI MaIllH.

dopMyITIOBaHHS CHEIIAbHUX PE3yJIbTaTIB 13 X PO3MOJIIOM 32 TEMaMH IMPEACTaB-
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JICH1 HUXKYE:

Y koruiTuBHIi cepi

MPOJIEMOHCTPYBATH 3HAHHS Ta PO3yMiHHSA OCHOB 3D- nu3aiiHy Ta MoJento-
BaHHA y MPUKIAJHIA MEXaHIKHM B PO3JUIaX €pPrOHOMIKH, CTATHKH, KIHEMAaTUKH Ta
JUHAMIKH, TEOpil MEXaH13MIB, MEXAHIKH MaTepialliB Ta MILIHOCTI KOHCTPYKIIIH;

IIPOJICMOHCTPYBATH 3HAHHA 1 pO3YMIHHS pO3ALTIB MaTeMaTuku Ta 3D- rpadi-
KU, 1[0 MAIOTh BIJHOIIECHHS 0 PO3B’sA3aHHS MPOOJeM MPUKIATHOI MEXaHIKU: Teo-
METpis, HapHCHA TeoMeTpis, airedpa, BEKTOpPHE YHCIICHHS, aHAIITHYHA TCOMETDis,
KpECJIeHHs], MPUKIaAHa CTATUCTUKA - Ta CIPOMOKHICTb BUKOPUCTOBYBATH i1 1H-
CTPYMEHTH ISl pO3POOKH MPOEKTIB Cy4YaCHUX MAIIIVH;

MIPOJIEMOHCTPYBATH 0a30B1 3HAHHSI OCHOB MEXaHIKH PiAWH 1 ra3iB;

MPOJIEMOHCTPYBATH 3/IaTHICTh BUKOHYBATHU PO3PAXyHKH HA €PrOHOMIKY, MiIl-
HICTb, BUTPUBAJICTh, CTIUKICTb, JOBIOBIYHICTb, KOPCTKICTh J€Tajaei MalluH, KOHC-
TPYKU1{ Ta CIIOPYA;

IIPOJIEMOHCTPYBATH 0a30B1 3HAHHS Ta PO3YMIHHS CyMDKHHMX rainy3ed (Mexa-
HIKM PIIMH 1 Ta3iB, TEMJIOTEXHIKH, €IEKTPOTEXHIKU, €IEKTPOHIKM) 00 PO3BUHYTH
PO3YyMIHHS MDKIUCIUIUTIHAPHUX 3B’ SI3KIB MK (yHAAMEHTAIbHUMHU HayKaMHu;

[1PH 9. nponeMoHCTpyBaTH 3HAHHS NPUHLMIIB pOOOTH3ALT TEXHIYHUX CHUC-
TE€M aBTOMAaTHU30BaHUX BUPOOHUIITB;

Y adexTuBHIN cepi

MOKa3yBaTH 3JaTHICTb JO MPOCTOPOBOIO MHUCJIEHHS 3 BIATBOPEHHSM
00’€MHOTO 300paKEeHHS y BUTJISIII MPOEKIIITHOTO KpeciaeHHs (€cKi3y) Ta HaBIIaKH,
oopMIICHHS KpECIICHb BiJITOBIIHO JJO BUMOT JIIFOYUX CTaHIAAPTIB;

MPOBOJIUTH TEXHIKO-EKOHOMIYHY OIIHKY €(EeKTHBHOCTI pO3pOOJIEHUX HOBUX
MIPOCKTIB TEXHOJIOT1H 1 TEXHIYHUX 3aCO0IB;

MPOBOAUTH ONTUMAJIBLHUN BUOIp AM3aliHy Ta KOMIUIEKTAllll0 00JIaIHAHHS;

OLIIHIOBATH TMOTEHIIHI HeOe3Mekn Ha BUPOOHUIITBI, PO3POOIATH 3aX0IU
OXOPOHHM Tparlli Ta OE3MEKN KUTTETISIIBHOCTI.

Y ncuxoMoTopHiii cepi:

MPOJIEMOHCTPYBATH 3/1aTHICTb BUKOPHUCTOBYBAaTM HOPMATHMBHI Ta JIOBIJIKOBI
JaHl JJi1 KOHTPOJIIO BIJNOBIJHOCTI TEXHIYHOI JOKyMEHTalli CTaHaapTam, TEXHIY-
HUM YMOBaM Ta 1HIIIUM HOPMATUBHUM JOKyMEHTaM;

OBOJIOJIITY HAaBUYKAMU MPAIFOBATH CaMOCTIHO (KBamidikaliiiiHa podoTa, Ky-
pCOBe POEKTYBaHH:), a00 B IpyIi (J1abopaTopHi poOOTH, BKIFOYAIOUU HABUYKH JIi-
JIepCTBa MPHU iX BUKOHAHHI), YMIHHS OTPUMATH PE3yJbTaT Yy paMKax OOMEKEHOTO
4acy 3 HaroJocoMm Ha npodeciiiHy CyMIIIHHICTh Ta YHEMOXJIUBJICHHS TIAriaTy.

3HAHHS TEXHOJIOT1l BUTOTOBJIEHHS THUIMOBHUX JETaled Ta BY3JiB MalluH Ta
BMITH PO3pPOOJIATA TEXHOJIOTTYHI MPOILIECH BUTOTOBJICHHS, CKIIAQJaHHS TUIIOBUX Jie-
Tajei MalliH Ta OCHALIECHHS KOBAJIbCHKO-IIITAMITyBaJIbHOT'O BUPOOHUIITBA.

[T ITPOT'PAMA JUCHUTUIIHA

JIEKLUT
Tema 1. BuzHaueHHA Ta CKJIAJA0Bi YacTUHM rigponpusBoaiB. Po6oui pizuHu Ta ix
BJIACTUBOCTI.



Jlexuist 1 Bu3HaueHHs Ta CKJIaJ0B1 YaCTHHM TiIponpuBoAiB. Poboul piauHu Ta ix
BJIACTUBOCTI.
1. OcHOBHI MOJIOKEHHS 1 HOHATTS MPO TIAPONPUBIA Ta HOTO CKIIAJOB1 YACTUHH.
2. Tepminu 1 BU3HAUYCHHS YCTAHOBJICH1 JJIsI T1IPONIPUBO/TY.
3. Po0oui piaguHu, sIKH BUKOPUCTOBYIOTh Y T1IPONPUBOJIAX Ta iX BJIACTUBOCTI.
JunakTuuH1 3aco0U: MaJIIOHKU Ta CXE€MU Ha IIiBKax A0 «llonumokcyy, niakaru.
Jlitepatypa: [1], c. 4-55, 154-158; [4], c. 8-40; [2], c. 5-13.

Tema 2. I'inpaBJiiuHi cxeMH KOBaJIbCbKO-NIPECOBUX MALIHUH.
Jlexiist 2. Tunosi rijipaBiIiyHi CXeMH KOBAJIbCHKO-TIPECOBUX MAIIIHH.

1. Enementna 6a3a rigponpuBoy.

2. TumnoBi (pparMeHTH T1IPaBIIIYHUX CXEM.

3. InpuBinyanbHUN HACOCHUHN MPUBO

4. HacocHo-akyMyJIATOpPHHUI Ta MPUBOJ] 3 BUTPUMKOIO ITiJT TUCKOM.
JlupakTudHi 3ac00M: MATFOHKH Ta CXeMH Ha 1uTiBKax 10 «llomimrokcyy, miakaT.
Jlitepatypa: [2], c. 49-98; [4], c. 42-48; [2], c. 23-43.

Tema.3. I'ixpaBJ/iiuHi HaCOCH Ta riAPOMOTOPH.
Jlekirist 3. OCHOBHI MMOJIOKEHHS 1 3aTaJIbHI TOHATTS IMPO HACOCIB.
1. Knacudikarist HacociB.
2. TunoBi peACTaBHUKHU ILUTYHXEPHUX HACOCIB.
3. Poropni Hacocw.
4. BiaueHTpoBi HACOCH.
JlunakTiaH1 3aCO00M: MAJIFOHKH Ta CXEMH Ha IuTiBKax 10 «Ilomimrokcyy, miakaru.

Jliteparypa: [1], c. 158-230, 308-325; [4], c. 118-134; [2], c. 78-82.

Jlekuist 4. OCHOBHI NOJIOKEHHS 1 3arajibH1 HOHATTS HPO T1IPOMOTOPH

1. Knacudixkaris rigpoMOTOpIB.

2. AKCialbHO-TUTYHXKEpHI FAPOMOTOPH.

3. PapianibHO-TUTYH>KEpHI T1IpOMOTOPH

4. TInacTuHYaTi Ta MIECTEPEHHI IJIPOMOTOPH.
JunakTuuH1 3ac00U: MaJIIOHKU Ta CXEMU Ha IiIiBKax A0 «llonumokcyy, miakaru.
Jlitepatypa: [1], c. 308-347, ; [14], c. 136-181; [2], c. 83-111.

Jlexist 5. IToTy»HICTh Ta KPYTSUMii MOMEHT Ha Bajly TiJpOMOTOpA.

1. TloTy>HIiCTh Ha Bally T1IPOMOTOPA.

2. KpyTsuuit MOMEHT riIpoMOTOpa, HOTO BU3SHAUCHHS.

3. Cninkyrodi cepBOIPUBOIH, ITiICHITIOBAYI.
JunakTudHi 3acOo0M: MAJIFOHKH Ta CXeMU Ha TuTiBKax 10 «llomiitokcyy, miakaru.
Jliteparypa: [1], c. 379-408; [14], c. 258-280; [2], c. 167-210.

V.3 [TPAKTUYHI 3AHATTA




3.1. Posmomin oO6csaTy AUCIUILUTIHY 32 BUJAMU HaBYAITBHUX 3aHATH Ta TEMaMU

Hazsu KinpkicTs roanu
3MICTOBHUX MOJIYJIIB i yChOTO neHHa gopma c.p.
TeM BCHOTO y TOMY YHCTi
JIeK 7120 np
1 2 3 4 5 6 7
I'inpomammnu
Tema 1.1 18 6 2 4 12
Tema 1.2. 27 9 4 5 18
Tema 2.1. 30 10 4 6 20
Tema 2.2. 30 10 4 6 20
Pazom 3a po3zinom 1 105 35 14 0 21 70
ITHeBMaTHKa
Tema 3.1. 30 10 4 6 20
Tema 3.2 30 10 4 6 20
Tema 3.3. 30 10 4 6 20
Tema 3.4. 30 10 4 6 20
Pa3oM 3a posziaom 3 120 40 16 0 24 80
Ycboro roqun 225 75 30 0 45 150
3.2. Temu ceMiHapChKUX 3aHATh
CemiHapChKi 3aHATTS HE nepeadadyeHi poOOYMM TUIAHOM.
3.3. JlabopaTopHi 3aHATTS HEe TiepeadoadeHi poOoYrM IIJIaHOM
3.4. Temu pakKTUYHUX 3aHSTh
Ta6mmns 3 - TemaTuka NpakTUIHUX 3aHITH
Tema HaiiMeHyBaHHS NPAKTHYHOI0 3aHATTH
2 1. Po3poOka iHAMBIIyadTbHOTO HACOCHOTO TiAPONIPHUBOAY AJIS 3aaHOTO THIIOPO3Mipy
KOBaJIbCHKO-IIPECOBUX MAIlIUH CTaTUYHOIL I[ll
2 2. Po3poOka 1HAMBIAYaTbHOTO HACOCHOTO TiIPONPUBOLY MJIsl 3aJIaHOTO THUIIOPO3MIPY
MOJIOTIB.
2 3. OcoOIHMBOCTI PO3PaxXyHKY 1HIAMBIIYAITBHOTO HACOCHOTO TMPUBOAY 3 HEMEPEPBHOIO
PEryjibOBaAHOIO IMMOJAYCHO Ta MAXOBUM IIPUBOAOM
3 4. Po3paxyHOK mapaMeTpiB HACOCHO-aKyMYJIITOPHOTO TipaBIidyHOTO MPUBOITY.
KonTtpoJsbsna po6ora

IV KPUTEPII OLIIHFOBAHHSI

4.1. Ilepenik 00OB’SI3KOBUX KOHTPOJIBHUX TOYOK [JIsl OLIIHIOBAHHS 3HAHb CTYJI€H-
TIB JIEHHO1 (h)OPMHU HABYAHHS



E @DopMHU Ta METOIU KOHTPOJIIO Ei g
§ Crucnuii 3MiCT MO IS % E
= :
DopMHU KOHTPOJIIO ban =
1 | Po3ain 1. Maremarnusni mogem (MM) | IIpaktuuani poboTu
TEXHIYHUX 00'EKTIB.
BBenenus. 3uauennsa CAIIP o6nagHan- 40
Hs1. MatemaTnuHi Mojenl. Busnauenus
ONTUMAJILHAX gapaMeTpiB o6nagHaHHﬂ. Tecrypanns | 15
Po3nain 2. JlocnimxkeHHs npoLeciB
InuBinyanbHe 3aBIaHHS
(po3paxyHOK) 15
KoHTposb ycnimHocTi
BIIPOJOBXK 15
MOJTYJIIO
TectyBanHs 2 15
2 | Pozgin 3 [Ipaktukym 3 moaentoBanHs | [Ipaktudni poboTu
Tema 3.1. MopgenroBanHg Ta HQOCII- 40
JUKEHHS OJHOKOHTYPHOM CHCTEMHU aB-
TOMATUYHOTO YIPABIIHHS €JIEKTPOIPH-
Boay (CAK EIl) Ha nmpukianai npuBoay TectyBauns 1 15
MaxOBHKa KPUBOIIUITHOTO ITpeca. .
Tema 3.2 MojaentoBaHHSI TMHAMIKH PO3- lnnuBinyanbHe saBpanns 15
TOHY MaXOBHKa. (po3paxyHox)
Tema 3.3. Jlocaimkenns enekrpoMexa- | KoHTpousb ycnimHocTi
HIYHOT'O IITaMITyBaJIbHOT'O MOJIOTA. BIIPOJIOBIK 15
Tema 3.4. JlocnipKCHHS IWHAMIYHHUX | MOILYJIIO
IpOIIECiB B MOPIIHEBOMY TiJpaBiliuHO- | TecTyBaHHs 2
MY HHJIIHJPI. 15
Bceporo 3a tpumectp - - -

V 3ACOBU OUIHIOBAHHA

5.1. MeToau HaBYaHHS

Y4boBuii nporiec 3a0e31neuy€eTbCsi HACTYITHUM METOAUYHUM MaTepiajioM:
¢ KOHCIIEKTH NEKIIH;
¢ MeroauyHi BKa3iBKH ISl CAaMOCTIHHOT poOOTH 1 IHAMBITyaIbHUX 3aBIaHb;
[Ipy BUBYEHHI AMCIMILUTIHA 3aCTOCOBYETHCS KPEAUTHO-MOAYJIbHA CHCTEMa OIlIHKU
PiBHSI MiATOTOBKH CTYACHTIB 3a CTOOATBHOIO IMIKAIO. SIKIIO CTYIEHT MPOTATOM TPUMEC-
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TPy IO pe3yJibTaTaM BUBUYEHHS AUCIMUIUIIHK BUKOHYE YClI KOHTPOJbHI TOYKU 1 HaOupae 55
OaJtiB, TO BiH aBTOMaTUYHO 0€3 TOJATKOBUX YMOB OTPUMYE 3aTiK.

5.2. MeTtoau KOHTPOIIIO

[lepenOayaeThcsi BAKOPUCTOBYBAHHS MOAYJIBHO — PEUTUHIOBOI CUCTEMU OI[IHIOBAH-
Hsl 3HaHb. OCHOBHOIO (DOPMOIO KOHTPOJIIO 3HAHb CTYACHTIB B KPEAUTHO MOAYJBHINA CHC-
TeMI € CKJIaJIaHHS CTYJCHTaMH BCiX 3aIlJTAaHOBAaHWUX MOJYJIiB. DOPMOIO KOHTPOJIIO € HAKO-
nudyBasibHa cuctema. CKiTalaHHS MOJTyJIsl Tiepen0adae BUKOHAHHS CTYJICHTOM KOMILIEKCY
3ax0/11B, 3aIUIAHOBAHKUX Kadenporo 1 mependadyeHuX CEMECTPOBUM IpadikoM HaBYAIBHOTO
IpoILIeCy Ta KOHTPOJIIO 3HAaHb CTYACHTIB, 3aTBEPIPKCHUX JEKaHOM (haKyJIbTEeTy.

KoHTponb 3HaHb CTYAEHTIB nepeadadae mpoBeeHHS BX1THOTO, IOTOYHOTO 1 MIJCYyM-
KOBOT'O KOHTPOJTIO.

BXxigHuii KOHTPOJIb 3HAHb MPOBOAWTHCS HA TIEPIIOMY THXKHI ChOMOTO TPUMECTPY, B
SKOMY BUBYAETHCS HaBUaJbHA JTUCIUILIIHA, 1 BKIIOYAE KOHTPOJb 3AIMINIKOBHX 3HAHB 3
OKpPEMHUX HaBUAJIBHUX AMCLMILIIH, Kl NEPEeNyIOTh BUBYEHHIO AUCHUIUIIHU «TeopeTnuHi
OCHOBH (DOPMOYTBOPEHHS» 1 € OA30BUMM J1JIA i1 3aCBOEHHS.

[ToTOouHUI KOHTPOJIb 3HAHD CTYJCHTIB BKJIIFOYA€ HACTYITHI BUJIH:

- BUOIPKOBHMM YCHUM ONUT MEpe] MoYaTKOM KOXKHOI J1abopaTopHOi poObOTH 10 TeMi
3aHATTS 13 BUCTABJICHHSIM OIIIHOK (0OaliB);

- 3aXHCT KOXKHO1 JJabopaTOpHOi poOOTH 3 BUCTABJICHHSM OLIIHOK (OaJTiB);

- 3aXHUCT IHIUBIIyaJIbHUX 3aBAaHb 3 CAMOCTIHHOI poOOTH;

- mporpamoBanuii Ha [IEOM abo 6e3mammHHu 32 TOMOMOTOI0 KapTOK KOHTPOJIb
nepes MoYaTkoM BUKOHAHHS TaO0OpaTOPHUX POOIT;

- mporpamoBanuii Ha [IEOM abo 6e3MamuHHui 3a JOMOMOTOI0 KapTOK KOHTPOJIb 3
OKpEeMHUX TeM a00 3MICTOBHUX MOJYJIB AUCIUILTIHH;

- TIMCHMOBI KOHTPOJIbHI pOOOTH 3 OKPEMUX MOYIIB AUCITUTLTIHH.

[TimcymMKOBHIA KOHTPOJIb 3HAHb BKIIFOYA€E HACTYMHI BUIH:

- MOJYJIbHUN KOHTPOJIb 32 pe3yJibTaTaMu 3aXUCTy JIa0OpaTOPHUX POOIT, npo-
IPaMOBAHOIO0 KOHTPOJIIO 3HAHb 1 KOHTPOJILHUX POOIT;

- €K3aMeH (MMChbMOBHUIA) MICTS 3aBEPILICHHS BUBYEHHS JUCUUIUTIHM HAPUKIHLI /-TO
TPUMECTPY;

- BHU3HAYECHHS PEUTHHTY 3a MIJCYMKaMH pOOOTH CTyAEHTa B TPUMECTPI 1 PEUTUHTY
3 HABYAJIbHOI AUCIUILTIHHU.

[TimcymkoBa oIliHKA 3a KOKHHH MOJYJIb BUCTaBISIEThCA 3a 100-0ambHOI0 IIKAJIOXO.
[Tpu yMOBI, 110 CTYACHT yCHINIHO 37]a€ BC1 KOHTPOJIbHI TOUKH, HAOPABIIIM 3 KOKHOI 3 HUX
HE MEHIIIe MIHIMaIbHOT KIJILKOCT1 0ajiiB, HEOOX1HOT /I 3apaxyBaHHs BIAIOBIIHOI KOHT-
POJIBHOT TOYKH, BUKOHYE Ta YCHIIIHO 3aXHINa€e Ja00paTOpHi poOOTH, CAMOCTIHHO BUKOHYE
1 ycminmHo 3axuimae pedepaT 3 00paHOi TeMH, Ta Ma€ 3a Pe3yIbTaTaMu POOOTH B TPHUMECT-
pl TACYMKOBUN PEUTUHT HE MeHIIe 55 6aiiB, TO 3a 0aKaHHSIM CTYJACHTA B 3aJICKHOCTI Bij
cymu HaOpaHuX OajiB OMy BHUCTaBJISETHCS MiJACYMKOBa €K3aMEHallliHa OIlIHKA 3a Hallio-
HapHOI mKamoro i mkamoro ECTS. IlepeBenenns Habpanux cryaeHToM OamiB 3a 100-
0aNbHOIO INKAJIOK B OI[IHKH 3a HAIIOHAJIBHOK (5-0albHOI0) IKayo Ta mkanow ECTS
3I1ACHIOETHCS B BIAIIOBIIHOCTI IO TAOJIHIIL:



IMIxana ominroBanusa: HanmioHaabHa Ta ECTS

Cyma GauiB 3a OriHka 3a HaIllOHAJIBHOIO IIKAJIOI0
BCi BHM HaBYa- | OLIHKA | jyiq ex3aMeHy, KypcOBOTO IUIA 3aJKy
JBHOI ,Z[iS.IJII)HOC- ECTS npoexty (poBoTH), IpaK-
T1 THUKH
90 -100 A BIZIMIHHO
82-89 B
74-81 C A100pe 3apaxoBaHO
64-73 D :
60-63 E 3aJJ0BLJIHO
HE3a/I0BUTHHO 3 MOXKJIMBI- | HE 3apaXx0BaHO 3 MO-
35-59 FX CTIO TOBTOPHOTI'O CKJIa- | YJIMBICTIO IOBTOPHO-
JTAHHS T'0 CKJIaJJaHHS
HE3aJI0BIJIBHO 3 HE 3apaxoBaHo 3
0-34 E 000B’SI3KOBUM TTOBTOP- 000B’SI3KOBUM TI0-
HUM BUBUYCHHSIM JTUCITUT- | BTOPHUM BUBUCHHSIM
JIHA TUCIHUAIUIIHA

VI PEKOMEHJIOBAHI JDKEPEJIA IHOOPMAILIIL

6.1. MeroauuHe 3a0€3MeYEeHHS

M Do

PoGoua nporpama AUCHUILIIHY;

ITaker KKP (BHYTp. BUKOpUCTaHH);

HApChKUX a00 MPAKTUYHUX 3aHSTH;

o

MetoanyH1 BKa3iBKU J0 BUKOHAHHS KYPCOBUX IIPOEKTIB (pOOiT);

MeTtoanuHi BKa3iBKH IO CEMIHAPCHKUX ab0 MPaKTUIHUX 3aHATh. [Lman cemi-

MetoauyH1 BKa3iBKU 40 BUKOHAHHS CAMOCTIHHOI poO0TH;

6. Meton. 3a0e3neueHHs TEOPETUYHOT YaCTUHH KYPCY;

7. Tectu;

6.2. OcHoBHa JiTepaTypa

1. Anekceesa T. B. I'mapaBnnueckrie MalliuHbl U TUAPONPUBOJ MOOUIIBHBIX MAIINH

/ T. B Anekceesa, H. C. I'annun, 2. b. lllepman. — HoBocubupck: U3a-so HI'Y, 1994, —

212 c.

2. bamrra T. M. I'maponpuBon u ruaponneBmoaBroMaruka / T. M. bamra. — M.:

Mammnoctpoenue, 1972. — 320 c.

10




3. lamoua H. C. OcHOBBI TUIpaBIvKy U THApONpuBoa: yaeonoe nocooue / H. C.
langun. — Omck: U3a-so CubAIU, 2006. — 145 c.

4. I'mapaBnvka, TMpOMAIIMHBI U TUAPOITHEBMOIIPUBOA;: YueOHOe mocoOue /o pe.
C. II. Crecuna. — M.: U1 «Axanemusi», 2005. — 384 c.

5. 'uapaBnuvka, TUAPOMAIIIMHBI U THIPOIPUBOIBL: YueOHUK s By30B / T. M. Bari-
Ta u ap. — M.: Mammnoctpoenue, 1982. — 423 c.

6. 'mapaBiauka u rugponHeBMOIpUBoI. Yacth 2. ['MapOnHEBMONPUBO, MOIbEMHO-
TPAHCHOPTHBIX, CTPOUTENIbHBIX U TIOPOXKHBIX MalluH: yueOHuk / P. A. BaHoB u n1p.; pen.
P. A. UBanoB . — banammuxa: U3xa-so BTY, 2004. — 244 c.

7. UanoB P. A. 'mapasnuka u ruaponueBmonpuBoid. Yactes 1. I'mapaBnuka: yued-
Huk / P. A. UBanos, . A. Banos, C. B. ['epacskun. — banammuxa: U3n-s8o BTY, 2004 . —
210c.

8. JlarepeB A.B. IIpoexkTupoBaHME HACOCHBIX THAPONPUBOIAOB MMOABEMHO-
TPAHCIIOPTHOM TeXHHUKHU: yuyeObHoe mocobue / A. B. Jlarepes. — bpsuck: M3a-so BI'TY,
2006. - 232 c.

9. Octpenko C.A. I'mapaBamyeckre U MHEBMATUYECKUE CHCTEMBI aBTOTPAHCIIOPT-
HBIX cpencT: yueoHoe nmocodbue / C. A. Octpenko, B. B. Ilepmsaxos. — Brnagusoctok: U3 -
Bo BI'YOC, 2005. — 284 c.

10. Xonun K. M. OcHoBbl ruapaBnuku u o0beMubie ruaponpuBoast / K. M. Xomuw,
O. @. Hukutul. — M.: Mammnoctpoenue, 1989. — 264 c.

11. YeObynun A.®. ['maponpuBoJ TPAHCHOPTHBIX U TEXHOJIOIMYECKUX MAUIUH: y4e-
oHoe nocobue / A. @. YeObynus. — Yura: U3n-so Uutl'Y, 2006. — 134 c.

12. Ile#imak A. A. I'mapaBivka U TUIPONHEBMONPHUBOA: ydyeOHoe mocobue. Y.1.

OCHOBBI MEeXaHUKH KUAKOCTH U ra3za / A. A. lllennak. — M.: MI'1Y, 2003. — 192 c.

1. THOOPMAILIIMHI PECYPCU
1. Pexxum nmoctyny: ['mapaBinuueckue MamvHbl - pe3eHTANUs OHJaH https://ppt-

online.org/256947
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https://ppt-online.org/256947
https://ppt-online.org/256947

2. 3nauenne cioBocoueranus [MIPABJIMUECKHUE MAIIMHBI. Yrto Takoe
I'MAPABJIMYECKUE MAIIMHBI? https://kartaslov.ru/3HaueHmue-

cioBa/ruapasianueckne%o2OManinHel

3. O0beMHBIE U AUHAMUAUYECKUEe Hacockl: https://hydro-maximum.com.ua/a321639-

obemnye-dinamicheskie-nasosy.html

4. Cranounble rHAponpuBoabl: copaBoyHuK | CemnukoB B.K. | download:

https://ua.b-ok2.org/book/2914564/13f966

JlonaTkoBa Jiiteparypa.

1. Meroauueckue yka3aHHus K MPAKTHUECKUM 3aHATHIM MO TUCHUILIMHE ,,Ky3HEeuHO-
npeccoBoe obopyaoBanue” (aus ctynentoB cnel. 7.090206) / Coct.: O.M. I1IlunkapeHko
— Kpamaropck: ITMA, 1996. — 56 c.

2. Meroanueckue yKa3zaHUs K CaMOCTOSITEIbHOM paboTe mo nucuuruinie ,,Ky3HeuHo-
npeccoBoe obopynoBanue” (mis ctynentoB crerl. 7.090206) / Coct.: O.M. IlluakapeHnko
— Kpamaropck: JI'MA, 2002. - 57 c.

3. Metoauveckne ykazaHus K JaOOpaTOpHBIM paboTaMm MO JUCIHUIUIMHE ,,Ky3HeuHo-
npeccoBoe obopynosanue” (mns cryaentoB cremn. 7.090206) / Coct.: O.M. lllunkapenko
— Kpamaropck: KU, 1993. -39 c.

4. beno A., PozanoB b.B., Jlunn B.II. O06bemMHas mTaMioBKa Ha THIPaBINYECKUX
npeccax. — M.: MammHocTtpoenue, 1986. — 240 c.

5. Meroanueckue ykazaHusi K KypcoBoil pabore no nucuurinne "['muapaBiuka, rui-
POIMHEBMONPUBOJIBI, THIpOrazoguHaMuka" (sl cTyAeHTOB crnenuanbHocTeid 7.090403,
7.090202, 7.090203, 7.090205, 7.090206, 7.092301, 7.090214, 7.090218). / Coct.: M.A.
AdanacseBa, H.b. XKyxkos, I'.I'. I'aby3oB - Kpamartopck: JII’'MA, 2004.-c.61.

Pob6ouy mporpamy ckiiaB ooy. kag. Epvomkin €.A.

(npi3BuILe, iHiIaMK BUKIIa[a4a)
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https://kartaslov.ru/%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D1%81%D0%BB%D0%BE%D0%B2%D0%B0/%D0%B3%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B
https://kartaslov.ru/%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D1%81%D0%BB%D0%BE%D0%B2%D0%B0/%D0%B3%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B
https://hydro-maximum.com.ua/a321639-obemnye-dinamicheskie-nasosy.html
https://hydro-maximum.com.ua/a321639-obemnye-dinamicheskie-nasosy.html
https://ua.b-ok2.org/book/2914564/13f966

NoogkrwnpE

JlogaTok A
JlomaniHe 3aB1aHHA

MeTor0 JTOMaNIHbOTO 3aBAaHHS € PO3pO0Ka TiIPOIIPUBOTY JIUIS 33IaHOTO TUIIOPO3MIPy KOBAIbCh-
KO-IITaMITy BAJIbHOT MallIuHU. Y pO3pOOKY T1IPONPUBOJLY BXOJSATh:
Po3pobxka rigpaBiiyHOT cXeMHu
Po3paxyHku po3mipiB TiApOUMIIHAPIB peca
Bubip xapakTepucTHKH HAcOCIB (Py, Qu)
Bu3HadueHHsS HACTAHOBHOI MOTYXHOCTI eleKTpoABUTyHA N ,y
Po3paxyHky MIBHAKOCTEH pyXy pyXJIUBUX YAaCTHH Ha BCIX MEPioIax MUKITY
Bu3HauyeHHs 3arajibHOTO Yacy MUKITY i MPOAYKTUBHOCTI MAIlTUHH
Po3pobka niarpamu kepyBaHHS IIPH aBTOMAaTUIHOMY PEXKHMI POOOTH
(miarpama BKJIFOUEHHS 3JI/MarHiTiB PO3MOAUIBHUKIB, KIHIIEBUX BUMHUKAYiB 1 1H.)
[TobynoBa rpadikiB poOITHHKA, CHIIOBOTO i MIBUAKICHOTO PEKUMIB pOOOTH MaITMHH

BuximHUMM JaHUMU /1711 BAKOHAHHS JOMAIIIHBOTO 3aBIAaHHS € TUI MAIlUHK ¥ THII T1IPONPHBOY,
HaBeJIeH1 B Ta0wIi 1, a TakoK XapaKTEpUCTUKU MAIIMHU, HABE/ICHI B TaOJHII 2.

VY Tabnuii 1 Ha mepeTUHAHHI PsIIKa W CTOBIIIS 3a3HAYCHUN HOMEP BapiaHTa JJOMAIIHbOTO 3aB/IaH-

HA.
Bapianmu oomawnvozo 3a60annsn
Tadauna 1
Tum o6opymoBanus
IHtamnoBounsiit | KoBouHbIi IIpecc pist BbI- IIpecc mns
npecc npecc JaBIMBaHU iacTMace Tunpomonor
Tun rugponpusoja
1 2 3 4 5 6
Hacocuiit aByxcTyneRuarsIi 1,11, 21 2,12,22 | (a)3,8,13,23 | 4, 14,24 5, 15, 25
(HacocHo-akkyMyJIsITOpHBII)
Hacocusiii TpexcTynenarsii 6, 16, 26 7,17, 27 (a) 8, 18,28 9,19, 29 10, 20, 30
(HacocHo-akkyMyJIsITOpHBII)
Tabimma 2
Tum Homunans- MaxkcumanbHbIi Xon nepopmupo- Bpems nedopmupo- Bpewms
HOCYCHIIUE, X0x, BaHUS, BaHUS, UKJIa
MATHHEBL P, Mu S i, MM S, MM ty, ty, C
1 1,0 400 20 4 7
2 4,0 450 100 5 8
3 8,0 500 40 5 8
4 6,3 460 25 3 6
5 0,63* 16,0** 600 3
6 1,2 420 30 4,5 8
7 4,5 460 120 6 9
8 10,0 450 35 5 9
9 8,0 500 40 3 6
10 0,8* 20,0** 800 4
11 1,6 440 25 4 7,6
12 5,0 450 150 4 8
13 12,5 640 55 3 8
14 8,0 520 35 3,2 7
15 0,3* 12,5** 450 3
16 13 360 20 3,5 6
17 3,8 410 96 4,2 7
18 6,3 420 36 3,8 7
19 5,0 400 25 4 7,5
20 1,25* 20,0%* 1200 4
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[Ipumeuanus: * - Macca IOABIKHBIX YacTel, T,
** - sHeprus yaapa, kJx.

[[ITaMIOBOYHBIN IIpecc
1 yaactok P =Py +KkiS(1) Pop o P,
Po1=0,2P,,S1=0,8S, Py, i
2 yuactok P =Pg; +KzS(2) 1 1 088,
Po2=0,3P,, S =02S,

A
A 4

A
Y

KoBounslii mpecc

1 P=P0+KS
Po=04P, P,

IIpecc ns BbIIaBAMBaHUS

a) [
P= PO =PH:C0nSt, po
A\ A
S,
6) 1
R S A P= PO +KS
Po=08P, P
P, !
l s .
HpCCC JJIA 1IJ1acTMacce
P=kS P,
\ 4
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Honarok b
[TuTaHHs 1UIs1 TECTOBOI'O KOHTPOJIIO 11O AUCIUILIIHI:

1. BusnauenHst i CkJ1aJl0B1 YaCTUHHM T1IPONIPUBOY;

2. PoGoua pinuna;

3. Tunu piauH;

4, BiactuBocTi piguH;

5. HopmaneHuii psiji TUCKIB 1 BUTpAT;

6. Brumus tumy po0o4oi piiMHU Ha KOHCTPYKIIIIO €JIEMEHTIB T1APONPHUBOLY;

7. INapasiaignai cxemu;

8. EnemenTtHa 6a3a riaponpuBoy;

Q. Tunosi ¢hparMeHTH TiIpaBIIYHUX CXEM;

10. KepyBaHHs 1BOMa HUIIHAPAMH, IO MPALIOIOTH OCIIIIOBHO;

11. Crnonyka 2-X HacoCIB pI3HUX XapaKTEPUCTHK;

12. OCHOBHI TUITU TTPUBO/IIB;

13. Knacudikanis;

14, [ToHAaTTS 1iA€aMBHOTO MIPUBO/IA;

15. Pexxumu pobotu KIIIM;

16. Hacochuii npuBoa mocTiitHOT o1aui;

17. HacocHuii mpuBoj 31 CX119aCTO-PEryIhOBAHOIO M10AUCIO;

18. HacocHuit npuBoj1 3 6e3nepepBHO-PETYIbOBAHOIO MOAUECIO;

19. HacocHo-MaxoBUYHBIN TPUBOST;

20. [IpuBOJI 3 BATPUMKOIO 1] THCKOM;

21. HacocHo-akymyJisiTopHui pUBOA;

22, [lizkmroueHHs aKyMyJIsITOPa;

23. 3abe3nedyeHHs] BATPUMKH IT1]] TUCKOM IIPH BIJKIIOUYEHOMY HACOCI;

24, PeryitoBaHHSI NPOTUTUCKY IITOKOBOI MOPOXKHUHU LMUJIIHAPIB 1 IX 3aXUCT Bl MYJIb-
TUIUTIKAII] TUCKY;

25. XapuyBaHHS TJI0TIB PO3MOATHHUKIB;

26. Cucrema HaroOBHEHHSI pOOOUYOTO HUJIIHJIPA;

21. [[IBuaKiCTh TUTYH)KEpa W MaKCUMaJlbHA MOTYKHICTh MPHU HACOCHO - aKyMYJIATOPHO-
MY TIPUBO/IL;

28. [TixBUIIEHHS MIBUIKOCTI X0Iy HAOIM)KEHHS 32 paXyHOK LIWJIIHJPIB, 10 (HOPCYIOTH;

29. JlpocernbHe peryiioBaHHs HIBUIKOCTI PYXY ILUTyH)Xepa;

30. [Ipukitag rizpocxemMu mpeca i3 CHCTeMOI0 HAITOBHEHHS, TBOMA A0 ISIMH IIIBUIKOCTI
Ha Ha xoA1 neopMyBaHHS ¥ BUTPUMKOIO ITiJl TUCKOM;

31. [TpuHIIMTIOB] BIIMIHHOCTI HACOCHO-aKyMYJISITOPHOTO IIPUBO/IA BiJl HACOCHOTO;

32. MynbTUIITUKATOPHBIN TPUBOJ;

33. Hacocu # rinpomoTopu;

34. I'BuHTOBI Hacocw;

35. Knacudikaiiist HacociB 1 riIpOMOTOPIB;

36. [InyHxepHU -1y HKEepH1-KPUBOLUIUITHO-TUTY H)KEPHI HaCOCH;

37. OkcueHTpukoBo-ILyHXepHi Hacocu;

38. AxkcuanbHo-IInyH)xepH1 Hacocu;

39. [TnyHxepHUi -1y HKEpHI-pagiaTbHO-TUTYH)KEPHI HACOCH;
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40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

IInacTuHYacTI HAcOCH;

[IIectepenHi Hacocwu;

I'BuHTOBI Hacocwy;

BianenTposi Hacocu;

I'iapomotopu;

PanianbHO - TUTyH)XEPHI T1IpOMOTOPH;
[InacTuHYACTI T1APOMOTOPH;

[IIecTepenH1 T1iAPOMOTOPH;

[ToTy>XHICTb 1 KPYTHHI MOMEHT Ha BaJly T1APOMOTOPA;
Cepenne 3HaYCHHS MOMEHTY BiJI OHOTO TUTyH)XEpa;
Po6ouwii 06'eM rizpomoTopa.
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