QE HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KWIBCbKUW MONITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

~ Kadenpa npuxknaanoi
BX rigpoaepomexanikm i
MEXaHOTPOHIKH

IIpoekTyBaHHsA ArperartiB ABTOMAaTH30BAHUX

Mexaniuynux Cucrem. KypcoBuiu IIpoekr

(MAAMC.K)

Po0oua nporpama HaB4YaJabHOI AucHUILIIHK (Cuadyc)

PiBeHns BHIIIOI OCBiTH
I'any3b 3HaHB
CheniajbHicTh

QOcgiTHs mporpama
Craryc guCHUILIIHA
®dopMa HABYAHHS

Pik minroroBku, cemectp
O0car JucHuIiHA

CemecTpoBHii KOHTPOJIb/
KOHTPOJIBHI 3aX01H

Po3kian 3aHATH
MoBa BUKIaJaHHS
Indopmanisa npo
KepiBHUKA Kypcy /

PekBi3uTH HABYAJILHOI AUCIUILIIHA

Hepwuii (6axanaspcokuil

13 Mexaniuna inscenepis

131 Ilpuknaona mexarixa

Aemomamu308aHi i poOOMU308AHI MEXAHIUHI CUCHeMU
Hopmamuena

OuHa(OeHHa)/OuCmanyiiHa/sMiluana

4 kype, T cemecmp

1,5 kpeoumu ECTS

3anix/Kypcosuit npoexm

http://rozklad.kpi.ua/Schedules/
Yxpaincoka/Aneniticoxa

[IpakTHyHi/KOHCYIbTALII: K.T.H., JOIEHT, benikoB KoctsaTrH OnexcanapoBny,
belikovka@gmail.com

BHKJIAJa49iB

Po3mimenns kypcy

IIporpama HaBYAJIbHOI U CHUILTIHU
1. Onuc HaBYAJBHOI AUCHMILIIHY, il MeTa, IpeMeT BUBYAHHS TA Pe3y1bTATH HABYAHHS

IIpoepama Hasuanvroi oucyuniinu «IIpoexmyeanus azpeeamie asmomMamu308aHUX MeXAHIYHUX CUCEM »
CKadeHa BIONOBIOHO 00 OCBIMHbO-NPOPECiUHOl npocpamu ni020MosKU Mazicmpie (HayKo8oeo i
npogeciiinoco cnpamysans) 3 eany3i 3Hanv 13 «Mexaniuna inoicenepiny 3a cneyianvHicmio 131
«IIpuxnaona mexanixay.

Memorw suxnaoanns oucyuniinu «llpoekmysanns azpecamis a8momMamu308aHuUx MeXaHiyHUX cUCmem €
GopmysanHs y cmyoenmis 30amrocmeli. CK1adamu NPUHYUNOSI 2iopasiiuti cxemu niOKI0YeHHs NPUsoois,
CKNA0amu  NpUHYUNOGI eNeKmpudHi cxeMu KepyBaHHs 2iOpAGIiuHuUMU anapamamu, UKOHY8amu
PO3PAxyHOK i 6ubip 001AOHAHHA OISl CUCEM Kepy8aHHs 2IiOPONPUBOOOM, OQOPMIOEAMU NPOEKMHY
O0OKyMeHmayiro.

Ilpeomem eusuenna oucyuniinu: I1ops0ok po3spaxynky OCHOBHUX NAPAMEMPI8 2i0pasiivHux npuoois i
npasuia oghopmienns 36imnoi doxymenmayii; Koncmpykyisa 2iopagiiunux mooyie, OCHOBHI efleMeHmi,
npasuia o@opmieHHs KOHCMPYKmMopcbKoi O0oxkymenmayii; I[loboyoosa eiopasniunux i enexmpuyHux
APUHYUNOBUX CXeM, NPUHYUNU NIOOOPY 001AOHAHHS | NPABULA OPOPMIEHHS NPUHYUNOBUX CXEM

Haeuannsa oozeonumo'.

Bukopucmoeyeamu S3HAHHA MmMeopemudHux OCHO6 MexaHiKu plduH i 2613i8, MEenIomexHiKku ma

eNeKMpOmMexHiKU 015 GUPIULEHHS NPOGeCiUHUX 3A80aHb,

Bukxonysamu ceomempuune mooentoeanus oemaneu, MexaHizmié i KOHCMPYKYIll y 6u2isoi npocmoposux
MoOenetl | NpoeKYiHUX 300paxcenb ma 0opMa08amu pe3yabmam y uoi mexHiyHux i poooyux Kpeciens,



3acmocosysamu Hopmamueri ma 008i0K08i OaHi 0Jisi KOHMPOJIO 8I0NOBIOHOCHIT MEXHIUHOI OOKYyMeHmayii,
8UP0DIB T MEXHONO02I CMAHOAPMAM, MEXHIYHUM YMOBAM MA THUUM HOPMAMUBHUM OOKYMEHMAM;

Ompumani KomnemeHmMHOCHI:
30amuicmu 30ilicHIO8aMU ONMUMATLHULL BUOIP MEXHOI02IUHO20 00IAOHAHHS, KOMNAEKMAYIH0 MEXHIYHUX

KOMNIeKCi6, Mamu 0a308i ys61eHHs NPo NPAsULa ix eKcniyamayii;

30amuicmov 3acmocogysamu komn tomepuzosani cucmemu npoexkmysauts (CAD), eupoonuymea (CAM),
iHoiceneprux oocniodcenv (CAE) ma cneyianizoeane npukiaone npocpamue 3a0e3newentsi O GUPIiuLeHHs
[HOICEHEPHUX 3A80AHb 3 NPUKIAOHOL MEXAHIKU,

30amuicmv  nmpedcmasienus — pe3yibmamis  C80€I  IHMCEHEPHOI  OiIbHOCMI 3 OOMPUMAHHAM
3a2a1bHONPUUHAMUX HOPM | CIAHOAPMIS.

2. IIpepexkBi3uTH Ta MOCTPEKBI3UTH JUCUUILTIHU (Miclle B CTPYKTYPHO-JIOTiYHil cxemi
HABYaHHA 32 BiIOBIIHOI0 OCBITHHOI MPOrPaMoIo0)

s yeniwnoeo 3aceo€nns mamepiany 3 HAGUANbHOI oucyuniinu Enexmponpusod 3 npozpamosanum
KepyBaHHAM CMYOeHmy HeoOXIOHO YCNIWUHO NPOUMU HABYAHHS 3 HACMYNHUX OUCYUNILIH.

"Mexanixa mamepianie i koncmpykyiu" “Enexmpomexnixa i enekmponixa” “Mexanixka piounu i 2asy”,

"Jluckpemni cucmemu xepygants npugodamu”, "OcHo8U KOHCMPYIOBAHHS MA NPOEKMYBaAHH"

Pesynomamu nasuanna 3a oucyuniinoro IHAAMC moocymo Oymu eukopucmani 6 nooarbutii HayKosiu i
HOICEeHepH Il OIANbHOCMI, 5K 8 NPOQIIbHUX OUCYUNIIHAX, MAK [ npu pobomi HAO KEaniikayiliHow
pobomoro.

3. 3micT HABYAJILHOI JUCIUILIIHU

1. @opmysanns i ogpopmaenns mexHiuno2o 3a80aHHA 00 KYPCOBO2O NPOEKMY

2. Odgpopmnenns npunyuno8oi 2iopasniuHoi cxemu.

3. Pospaxynox ciopoyuninopa. PospaxyHok cnodcusanoi sumpamu, 3yCUliib Ha WMOKY YULIHOPY npu
3MIHHIU WeUuoKocmi nepemiujens. Pospaxynok na cmitikicme.

4. Tiopasniunuii po3paxyHok cucmemu. Buznauenns xapaxmepucmux oxcepena 2iopasniynoi enepeii.
Bubip nacoca, obnaounanns nacocroi cmanyii, akymyasamopa

5. Bubip oamuuxis i cencopis ciopocucmemu. Ogopmnenns enekmpuunoi cxemu. Bubip obnaounanns

6. [losipounuii pospaxynox cucmemu. Tennosuii pospaxynok. I1i06ip obnaonanus. Jooamrosi
PO3PAXYHKU KOHCIMPYKMUBHUX NAPAMEMPI8 YUninopa.

7. Ilo6yoosa mooeni yuninopy. Oghopmnenns cknadanonozo Kpecienus. Bubip komniexmyouux.

8. Odgopmnenns kpecienv demanetl yurniHopa.

9. Dopmamysanus i oghopmienHs NPOEKMY.

4. HapuyaabHi MaTepiaju Ta pecypcu

1. JCTY 3455.1-96. I'ioponpusoou 06 ’emui ma nueemonpugoou. Yacmuna 1. 3azanvui nonammsi. —
K.: [lepoiccmanoapm Ykpainu, 1997. — 54 c.

2. JACTY 3455.2-96. I'ioponpueoou 06 ’emni ma nneemonpusoou. Yacmuna 2. O6'emni ciopomawiunu
ma nueemomawunu. — K.: leporccmanoapm Ykpainu, 1997. — 61 c.

3. JICTY 3455.3-96. I'ioponpueoou 06’ emui ma nnesmonpueoou. Yacmuna 3. I'iopoanapamu ma
nneemoanapamu. — K.: [lepasccmanoapm Ykpainu, 1997. — 37 c.



4. JICTY 3455.4-96. I'ioponpueoou 06 ’emui ma nnesmonpusoou. Yacmuna 4. Konouyionepu
Ppobou020 cepedosuwya, 2ioponocyOuHU ma NHeEMONOCYOUHU, 2IOPONPUBOOU MA NHEEMONPUBOOU.
— K.: [lepoiccmanoapm Yxpainu, 1997. — 30 c.

5. JICTY ISO 1219-1:2018 Ilpusoou ciopasniuni i nneemamuuni ma ixui enemenmu. I pagiuni
VMOBHI no3Haxu ma npuryunosi cxemu. Yacmuna 1. I'paghiuni ymoeni noznaxu 01 36UtAHUX
3acmocy6anb ma 3acmocosti 0as 0opoonenns oanux (ISO 1219-1:2012/Amd 1:2016, IDT). 3mina
Ne [:2018

6. JACTY ISO 1219-3:2018 IIpueoou ciopasniuni i nhesmamuyni ma ixui enemenmu. I paghiuni
VMOGHI no3Haxku ma npuHyunogi cxemu. Yacmuna 3. Cumeonoui Mooyl ma NO3HAKu epynu
3 ’€Onanms 0omomox y npunyunosux cxemax (1SO 1219-3:2016, IDT)

JonatkoBi maTtepiajin

7. Product catalog Industrial hydraulics - https://dc-
us.resource.bosch.com/media/us/products_13/product_groups_1/industrial_hydraulics_5/pdfs_4/re00
112-3.pdf

8. Der Hydraulik Trainer Grundlagen Und Komponenten.pdf

Hydraulik - Grundlagen und Komponenten, Authors:Herbert Exner, Helmut Kempf, R. Freitag, H.
Geis, Bosch Rexroth AG,Print Book, German, 2011, Publisher:Bosch-Rexroth, Drive & Control
Acad, Wiirzburg, 2011

HaBYyaJLHUH KOHTEHT

5. MeToanka onaHyBaHHS HABYAJBHOI JUCHHUILTIHU (OCBITHHLOI0 KOMIIOHEHTA)

IIPAKTHUYHI 3AHATTA
Emanu euxonanus kypcosoeo npoekmy

1. ®opmyBaHHS 1 0QOPMIIEHHS TEXHIYHOTO 3aBJJaHHSI 10 KypCOBOTO ITPOEKTY

2. Odghopmnenns npuHyunoB8oi 2iopasiiuHoi cxemu.

3. Pospaxynok ciopoyuninopa. Po3paxyHok cnodcusanoi sumpamu, 3yCUiio Ha WIOKY
YUNIHOPY Npu 3MIHHIU WeuoKocmi nepemiwjents. Po3paxynox na cmitikicme.

4. l'iopasniunuii pospaxynox cucmemu. Buznauenns xapakmepucmuk oxcepena 2iopasiiuHoi
eHepeii. Bubip nacoca, obiadnanns HacocHoi cmanyii, akymyramopa

5. Bubip oamuuxie i cencopie ciopocucmemu. Ogopmnenns erekmpuunoi cxemu. Bubip
0061a0HaHHA

6. Togipounuii pospaxynox cucmemu. Tennosutl pospaxynok. 11iobip obnaonanns. Jlooamrogi
PO3PAXYHKU KOHCMPYKMUSHUX NAPAMEMPI8 YUNTHOPA.

7. ITobyoosa moodeni yuninopy. Ogopmaenns cknaoanbHo2o kpecients. Bubip
KOMNJIEKMYIOUUX.

8. Odghopmnenns kpecieHvb Oemaneu YuniHopa.

9. DopmamysanHsl i 0QopMAEHHSA NPOEKMY.

Camocmitina poboma cmyoenma

> Bun camocTiitnoi po6oTu KinbKicTh
3/ g P rogua CPC

1. | Buxonamnns kypcoeozo npoexmy 90

ITosiTuKa Ta KOHTPOJIB
6. IMoaiTMka HABYAJIBLHOI TUCHUILTIHN (OCBITHHOT0 KOMIIOHEHTA)

Cucmema 8umoe, K UKIA0aY CMasums nepeod CmyoeHmoMm.



https://dc-us.resource.bosch.com/media/us/products_13/product_groups_1/industrial_hydraulics_5/pdfs_4/re00112-3.pdf
https://dc-us.resource.bosch.com/media/us/products_13/product_groups_1/industrial_hydraulics_5/pdfs_4/re00112-3.pdf
https://dc-us.resource.bosch.com/media/us/products_13/product_groups_1/industrial_hydraulics_5/pdfs_4/re00112-3.pdf

- npasuna 8i08i0y8anHs 3aHAmMb: 8i0nogiono 0o Haxazy 1-273 eio 14.09.2020 p. 3ab6oponero
OYiHI08amMU NPUCYMHICMb abo 8i0CYymHICmb 3000y8aua HA AYyOUMOPHOMY 3AHAMMI, 8 MOMY YUCTE
Hapaxogyeamu 3a0xo4ysanvhi abo wmpagui damu. Bionosiono oo PCO odawnoi oucyuniainu 6anu
HAapaxogyomu 3a 8iON0GIOHI 6UOU HABYATLHOT AKMUBHOCTT HA NeKYIUHUX 3AHAMMSIX.

- NPasuna NOBeOIHKU HA 3AHAMMIAX. CIYOEHM MAE MONCIUBICIb OMPUMYB8aAmMU OAIU 3a BIONOBIOHI 8UOU
HABYAILHOI AKMUBHOCMI HA NeKYItiHUX 3aHammsx, nepedobayeni PCO oucyunninu,

- suxopucmants 3acobie nowyxy ingopmayii na Google-cmopinyi euxiaoaua, 6 inmepuemi,

- NPABUNA NPUSHAYEHHS 3A0X0UYBANbHUX MA WmMpagHux 6anie: 3a0Xo4y8anbHi ma wmpagui 6aiu He
6x00s1mb 00 ocnosnoi wxanu PCO, a ix cyma ne nepesuwye 10% cmapmogoi wikanu,

- NONIMUKA W00 AKAOeMIYHOI 00OPOUeCHOCHI 6CIMAHOBNIOE 3A2allbHI MOPANbHI NPUHYUNU, NPABUILA
emuyHoi noeedinku ocib ma nepeddauac NoAMuKy akademiyHoi dobpouecnocmi 0 0cib, wWo
npayroome i HA8UAIOMbCA, AKUMU BOHU MAIOMb KEPYBAMUCH Y C8OIU OISIbHOCMI, 6 MOMY YUCIi npu
BUBUEHHI MA CKIAOAHHT KOHMPOIbHUX 3AX00i68 3 OUCYUNTITHU,

- npU BUKOPUCMAHHI YUPDPOBUX 3aco0i6 36°a3Ky 3 eukiaoauem (MOOIIbHUL 36 130K, el1eKMPOHHA
nowma, nepenucka Ha ¢opymax ma y coy. Mepedxicax mowo) HeoOXIOHO OOMPUMYBAMUCH
3G2ANbHONPULIHATMUX eMUYHUX HOPM, 30KpeMma Oymu 68iuIusuM ma o00OMedHcy8amu CHiIKY8aAHHS
POOOUUM HACOM BUKNAOAUA.

7. Buau KOHTPOJIIO Ta PeTHHIOBA CHCTeMa OLIHIOBAaHHA pe3yJbTaTiB HaBpYaHHsa (PCO)

Tlomoynuii KOHMpPonL: KOHMPONb GUKOHAHHS eMAanie NPOEKmy
Kanenoapnuii koumpons: npo8adumucs 08iui Ha cemecmp K MOHIMOPUHS NOMOYHO20 CMAHY 6UKOHANHS
suUMoe cunabycy.
Cemecmposuil KOHmMpoab. 3aiK.
Ymoeu oonycky 0o cemecmpogoco KoHmponio. MIiHIMANbHO NO3UMUEHA OYIHKA 30 BUKOHAHHS emanie
KYPCOB020 NPOEKMY, 0GhopMIeHa OOKYMeHmayis Kypco8o20 NPOEKMY 8 NOGHOMY CKAAOI.

s oyinrosanna pesyromamis HaguanHa sacmocosyemvca 100-6anvna petimunzosa cucmema i
VHiepcumemcvbKa wKaiq.

Tabauys 8ionogioHocmi pelimun208ux 0ANI8 OYIHKAM 3a YHIBEPCUMEMCLKOI WKANO0H0:

Kinvxicme 6anis Ouyinka
100-95 Biominno
94-85 Hyoice doope
84-75 Jlobpe
74-65 3aoosinvro
64-60 Jlocmamnwvo
Menwe 60 Heszaoosinvro
He suxonani ymosu donycky He oonyweno

Peiimune cmyoenma pospaxosyemuvcs euxodsuu i3 100-6anvnoi wixkanu (npomsecom cemecmpy) i
cKAaoaemvcs 3 0aie, AKi CmyoeHm ompumye 3a:
— emanu UKOHAHHSA KYPCOBO2O NPOEKMY.
Buxonanus emanie Kypco8o2o npoekmy:
Cmyoenm ompumye
— pobOOmMy BUKOHAHO 8 NOGHOMY 00ca2Y T ceoeyacho — §...12 banis;
— po60my BUKOHAHO 3 HOMUNKOI AOO0 Hec8oeuacHo — 5 ...8 banie;
- pobomy 8UKOHAHO 3 8EIUKOIO KINbKICMIO NOMUNIOK | He c80€4acHo — 3...4 banu;
— pobomy He 3apaxo8aHo (He BUKOHAHO abo € epyoi nomuxu) — 0 banis.
Kpumepii 3anikosozo oyintoeanns:
— BUYepnHi 8ION0BIOI HA 8CI NUMAHHS 3A80AHHS, A MAKOXC HA 000amkoei numanns.: 95 ... 100 6anis;
— BUYepnHi 8ION0BIOI HA 8Ci NUMAHHS 3A80AHHS | HA YACMUHY 000aMKO8uUx numansv: 85-94 6anu,
— NPUHYUNOBO GIPHI 8I0N0GIOT Ha 6ci numanHs 3a80ants: 80-84 banu;



— € 6ci 8i0n06i0i, desiKi 6i0n0giodi HenosHi: 71-79 banie;

— € 6Ci 8I0N0GIOI ane € NOMUIKU, SKI UNPABTIEHO 3a 000AMKOBUMU NUmManHAMu: 66-70 6anis;

— € NOMUIKU Y 8I0N0BIOAX aO0 8IOCYMHsL 6I0N0BI0b HA 0OHe 3 NUMAHb 3aNiK06oi pobomu: 60-65 bais.
— pobomy He 8UKOHAHO abo € epydi nomunku — () banis.

Cmyoenm ompumye NO3UMUBHY 3AlIKOBY OYIHKY 0e3 000amKo8ux eunpodyeanv («asmomamomy») 3a
pesyrvmamamu pobomu 6 cemecmpi, AKU0 Mae NiOCYMKOBUU petimune 3a cemecmp ne meHuie 60 dbanis.
Axwo cmyoenm suxonas ymosu PCO w000 0onycky 00 cemecmpogo2o KOHmMpO0, aie MA€ NioCyMKO8Ull
petmune menwie 60 b6anie abo xoue nioguWUMU NOMOYHY OYIHKY BiH BUKOHYE 3AIK08Y pobomy. IIpu ybomy
3000y6au ompumye OibULY 3 OYIHOK, WO OMPUMAHI 3 Pe3YIbMamamuy 3a1iKk080i KOHMpOIbHOI pobomu
abo 3a petimuHeoM.
Kpumepii 3anikosoeo oyintosanmsi:

— BUYepnHi 8ION0BIOI HA 8Ci NUMAHHS 3A80AHHS, A MAKOXIC HA 000amkoei numaunns.: 95 ... 100 6anis;

— BUYepnHI 8ION0BIOI HA 8CI NUMAHHS 3A80AHHS | HA YACMUHY 000aMKO8Ux numans. 85-94 6anu,

— NPUHYUNOBO GIPHI 8I0N0BI0I Ha 6ci numanHs 3aedannus; 80-84 banu,

— € 8¢l 8i0n06i0i, desiKi 6i0n06idi HenosHi: 71-79 banie;

— € 8CI BIONO0BIOI ane € NOMUNIKU, AKI BUNPABIEHO 3 000AMKOSUMU numaHHuaMu: 66-70 banie,

— € NOMUIKU Y 8I0N0BIOsAX aO0 8IOCYMHsL 6I0N0BI0b HA 0OHEe 3 NUMAHb 3aiK080I pobomu: 60-65 baiis.

— pobomy He BUKOHAHO 8 HENOBHOMY 00cA31 abo € epybi nomuiku — : 0o 15 banis.

8. JlonaTkoBa indgopmaitisi 3 TMCUMILTIHA (OCBITHBOT0 KOMIIOHEHTA)

[Tpuknaa opopmiIeHHsS TOKYMEHTALi 10 POEKTY



TutynbpHa CTOpiHKA MOSCHIOBALHOT 3aHCKU

HAINIOHATLHHH TEXHIYHHH VHIBEPCHTET VKPAIHH
«KHIBCBEHH IMTOTITEXHIYHHHA IHCTHTYT
imeni ITOPA CIKOPCBERKOT'On
MexaHiK0o-MATTHAOOVIIBHHHA IHCTHTVT
Kadenpa npusnagsoi napoacpoMeXaHIkH 1 MEXAHOTPOHIKH

IMosicHIWBAJIBHA 3AMHCKA

0 KYPCOBOTO OPOeKTY 3 THCIHILIIHE

" :
HPCI-EE.T}-'BE.EEH -EIPEI‘-‘ETLB EBTCF}.IIHTHSDH&EI{K
MEXAHITHHY CHCTEM"

Brxonana: cryassTsa [V kypey, TpymH

II1E. crygenTa

IleperipHE:

[IpoekT JonymeHO J0 3aXHCTY 2 20 P-




Jlucr 3aBnanHsa

Buxiznxi 1anHi 10 mpoeKTy:
LTuxn poSots mpreona: 1-1-2-2-KT-BU
ITepepodaremo uuKa:

OcHosHHi UHIIHIP:

- xopucHe sveunx P = 20 xH;

- poSommit Trex p = 5,0 MI1a;

- IBHIKICTD IMEHAKOTO MIE0AY (BLIBOXY) V..., = J.0 M/XB.;
- IBHIKICTD Depmol poSogoi noJaql v, = 1.3 M/XE ;
- IBHIKICT IpyToi poGogol mogawi v, = 2,20 a'xs.;
- JoE&HHa Xoay mToka 1 = 0,5 af;

- JOEXMHEA TPVOOIPOBONIE Ha HarHiTass1 |, = 3.5 ar;
- ICBAHHA TPVOOIpoBONIE Ha smuEl 1, = 3.0 a0
JonoMisxHHH UHIIHID:

- xopHcHe syeun P, =35 xH;

- poSomait THex p, = 3,0 MIla;

- 9ac copamosaEEi t, = 7 ¢;

- JoE&HHa X0ay mroka |, = 0,20 .

Kpinmerss spumox 11

Kpimnesss nopm=z 70 mroxa 3 Yomimuensz nopomz 12

Jil

Cxaya zonmonissoro mamsapa 5

Cxena ocxozgoro mxmsapa 1




3MicT MOSICHIOBAJILHOI 3ANIUCKH

SMICT
3aBIaHHAE 3
Beryn 4
1. Ciepa 3acToCYBAHHA COPOSKTOBAHOTO NIPONIPHEOIA 4
2. Omec poDOTH 1 CKIATAHEA MIPHHITHIIOB0] CREMH 5
3. PospaxyHOK IiIponpHBOIY 7
31 BrimaueHHR pOIMIPIE OCHOBHOTO MIPOTHTIHIPA 7
32 DBrisausHHE POIMIPIE JONOMIEHOIO MIPOINHIHIPA 8
3.3. Bmabip pobodol pLIHHA 9
34 DBr3HaueHHA BHTPAT 1 THCKE E NIpPOIFUHHIPAX 9
3.5, Bmnbip nogawm Hacocy, 14
36, TigpasmuHHA po3pAXVHOE 1 BHOIP
POSMIPIE TPYOOIIPOBOIIE 15
3.7. TenmoBHHA poIpaxyHOK 19
3.8 Pospaxysok rOpoORTIHIPIE HA TPHBKICTE 21
39 Pospaxysok p13b00BHX 3 €JHAHE 22
4. Iligbip obmagHAHRA 24
Crmcok BHEOPHCTAHOL MTepaTypH 31

MK

fhacm ¥ Bouym Nodnute | Jomo

MABZ 06.KITZ2TEMTME 000 000 (13

Paapob.
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Enexmpozidpabn<sul motynk

" Roeme noRcHobONEHO 30NUCKD
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3.5 Bubip mogadi Hacocy

Ina HopMATEHO] POOOTH MIPONIPHECTY HEODXLTHO, MO0 V EOXAHOMY TAKT1
BHEOHYBATACK YMOBA:

Q=30

ge Qu - mogasa Hacoca; () - BHTpaTa CIIOMHEBAHA MAPOIEATYHOM B BIAMOBLTHOMY

TAKTL.

B mesidx TakTax NOTYAEHICTh HACOCA BHEOPHACTOBYETBCE He IUIKOM, HAJIHINOK

PLIHHH Oye 3IHBATHCA 9epes NepeTHEHNH EIanaH v 0ak, mo sersye KR

riapecHcTeMHE. 00 en piapEs, o OyIe HATXOIHTE ¥ MIPOCACTEMY 33 Jac OHETY

L

Vy= EQI' 1i;

0%’ em propHE Vo, CIOAHBARHH MIPOCHCTEMO 33 TAC ITHECTY:

VI = Viep + Virpl + Virp2 + Virpl,,,, + Virp2,,,. + Visp,., + V2 472, = 0.0031,m3
Vegvwe = VI + 1000 = 3.0644,L

TE=1tlep +tlrpl + tlrp2 + tlrpl,,. T elrp2, . T Elepe. T2 T, = 724571, sec

SPFEE s

OnTrvansHEM MORHA BBARATH PeddM po0OTH, IPH AKOMY O0JA9a Hacoca
JOPIBHIOE CepeTHBOMY () 3HATSHNIO BHTPATH, CIOANBANOL IPHEOJOM 33 ITHE

Qs+ 10r = VI/TL = 42292+ 10"%
QSER = Qg+ 10r « 50000 = 25375
[prrAvaeno k=1.1
Qu =Q=s=10r+ 11 = 46521+ 10", m?/sec
Quasass = Qp = 1000 = &0 = 2.7913,L/min
Bmonpaemo macoc CTRO-008/B3/B3037TA/NP-3 1 B1IN/
Qnasosa =32,
Q_H=Q NASOSA//80000 = 53333 « 10-%
KF3i=1z2
Pobowi 00’ eM aEyMyIATOPA MOEHA BH3HAYHTH HA IMICTAEL JIATPAMH BHTPAT.
Vaidrey s = ((Qlsp — @y) # tlep + (@lrpl — Qy) # tlrpl + (Q1rp2 — @y) * tlrp2
T (Qlep sy — @yl 4 tla‘_ﬂ‘w,}t K; = 44838+ 107" ,m

Vea =V,

L {1y r—

#1000 = 0.0448, Litars
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PoGouy mporpamy HaByaabHOi aucuMiuiinm  (cwiaadyc):  IlpoextyBanHs ~ Arperartis
ABTomaTu3zoBanux Mexaniuynux Cucrem

CkiaaeHo:
Houenrom kadenpu [1I'M, kanaunarom TexHiYHUX HayK, bexikoBum Koctaatunom OnexcaHapoBudeM

YxBaseno: kadenporo [1I'M (mporokon Nel7 Bin 14.12.2024 p.)

Ioroakeno Meroanunoro koMiciero gaxkynbrery® (mpoTokon Ne5 Bix 20.12.2024)
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