JIEKHIA Ne 3

T'IIPABJITYUHI ALTAPATH 1 IPUCTPOI

MarepiaJu Jgekuii
3aragabHi BitoMocTi Ta kiacudikanis rinpoanaparypu.

[Napoarperatu mpu3HAYeHI ISl KEpyBaHHS POOOTOIO TiIPOMPUBOIY 3a
pPaxyHOK BIUIMBY Ha TOTIK PIJIMHU 31 3MIHOIO HaIMpsIMKY HOro pyxy, THUCKY 4H
Butpatu. s KOHCTpyKIuii OyIb-KOro Tifpoarperata XapakTepHa HasBHICTb
3aIlipHOTO YU 3alipHO-PEryII0I0YOro MPUCTPOIO, 10 MO KOHCTPYKIII Moxe OyTu
30JIOTHUKOBUM, KPAaHOBUM 4M KjiamaHHUM. [1o crnocoOy 30BHIIIHBOIO BIUIMBY Ha
3aMpHO-PETYIIIOI0Y1 €JIEMEHTH T1poarperaTy miapo3AuIsSiOThCS Ha:

peryjboBaHl, KOJU PO3MIp poOOYOro MEPEeTUHY ISl MPOXOAY PIIUHU
MO’KHa 3MIHUTH B Ipoleci poOOTH arperaTta, 4d HacTpoirkor. [lo perymtorouoro
BIJIHOCATHCA KJalaHW TUCKY (HamipHI, PeAyKILiiHI U 1H.), PEryJsITOPU BUTPATH,
JPOCEITIOI0YH PO3MOITBHUKH, POCEI 1 T.11.

[lo cnocoOy mnpueaHaHHA PO3PI3HAIOTH TiApoarperaTd TPyOHOTro
NPUETHAHHS, CTUKOB1, MOJIYJIbHI 1 IO BOYJJOBYIOThCSI.

[IpuenHyBambHI  OTBOPU  TiApoarperaTiB  IMO3HAYaIOTh MPOMNUCHUMHU
OykBaMU JaTUHCHKOro ajndasity: P - oTBIp s Bxody poOOYOi pIIAMHU TiJ
TUCKOM; A 1 B - 0TBOpY A1 IpueHAHHS A0 IHITUX T1APONPUCTPOiB; T - OTBIp Asis
BUXOIYy pPoOO0UOi piavHM B TiApobak; X, Y - OTBOpM TNOTOKY KepyBaHHs; L -
IpeHaXHU OTBIp. [OJIOBHUM pO3MIpOM Tifpoarperata € YMOBHHMMA TPOXij.
Tunopo3mipHi psiau  BCIX TiapoarperariB, OyAylOThCS MO IXHIM YMOBHHUX
npoxonax. Jlo OCHOBHUX MapaMmeTpiB TiApoarperaTiB BiAHOCATHCS HOMIHAJIbHUMN
TUCK, HOMIHaJbHAa BUTpaTa poOOYOi PIAMHM 1 BTPATH THUCKY  Apyoy TIPH
MIPOXOJIPKEHHI Yepe3 arperaT HOMIHAJIbHOT BUTPATH PiJIUHU.

ITi0 HominanbHuM MUCKOM Dy, PO3YMIIOTh HAUOUIBIINNA HAJIUIIKOBUI
TUCK pOOOYOi PIAUHY, IO HAAXOAUTH Ha BXIJ arperary, Ipu IKOMy BiH TOBUHHUMN
MPAIlOBATH MPOTITOM YCTAHOBIIEHOTO TEPMIHY CIIy:KO0U (pecypcy) 31 30epekeHHIM
napaMeTpiB y Mexax yCTaHOBJICHHUX HOPM.

Ilio nominanvnol éumpamoro piIuHYU Tiapoarperata po3yMiloTb BUTPATy
PIIMHU TPU €KOHOMIYHO MPUNHATHIA BEJIMYMHI BTpaT TUCKY Ha Tifpoarperari i
MPOXOJKEHHI Yepe3 HhOTO PITUHU 3 BU3HAYCHOIO B'S3KICTIO.

Tlinpopo3noainbHUKH.

['apaBaiyHUM HaIpaBJsIOUMM PO3MOAUIBHUKOM HA3MBAIOTh Tlpoarperar,
1110 BUKOHYE ITyCK, 3yIIMHKY 1 3MIHY HalpsMKY IOTOKY poOOYOi piIMHU B ABOX YU
OlTbIIEe TIIPOMIHIAX Y 3aJIEKHOCTI B HASIBHOCTI 30BHIIIHBOTO HAIPABIISIOUOTO
BILIHBY.

OcHOBHUMHU KOHCTPYKTUBHUMU eJIeMEHTaMH HAIPAaBIISIOYOTO



pO3MnoiIbHNUKA OyIb-K0i KOHCTPYKII € Kopryc 1 1 3amipHuii enement 2 (puc. 1).

Po3monineHUKK PO3AUIAIOTE MO KOHCTPYKINi 3amipHOro eleMeHTa 2 Ha
30JIOTHUKOBI, KpaHOBi 1 KJamaHHi, MO YHCJIy 30BHIIIHIX JiHIA Ha JBOJIHINHI,
TPUWIiHINAHI, YOTHUpWIiHINHI (puc. miHil P, A, B, T) i T.1.; M0 BUAy KepyBaHHS Ha
PO3MOIILHUKY 3 PYYHUM, MEXaHIYHUM, €JICKTPUYHHUM, T1IPABIIYHUM 1 1HITUMH
BUJIaMH KEPYBaHHS; MO YUCITY (iKCOBAaHUX YU XapaKTEPHUX TO3HINNA 3ammipHOTO
€JIEMEHTa Ha JIBYXITO3UIIIHHI, TPhOXMO3UIIIHHI 1 T.J.; 10 YUCIY 3allIPHUX €JIEMEHTIB
- Ha OJTHOCTYIIHYATI, ABOCTYMIHYACTI 1 T.1.
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PI/IC. 1 - KOHCTPYKTI/IBHa cxXema HaHpaBHHIOqOFO 30JIOTHHUKOBOI'O

posmnoauibHKKa 4/3 1 #oro rpadivyHe Mo3HaYeHHS.

YMoBHI TpadiuHl MO3HAYEHHS PO3MOJUILHUKIB OyAylOTh 3 TMO3HAYEHb
OKpPEMHX €JIEMEHTIB 1 IXHIX KOMOIHAIIIi: MO3UIINA PyXJIMBOIO 3aMiPHOTO €JIeMEHTAa,
JIHIH 3B'SI3K1B, MPOXO/IIB 1 €JIEMEHTIB KEPyBaHHS.

VY po3nonipHUKAaX JUCKPETHOI Jii pobouy (XapakTepHy) MO3ULIIO
PYXOMOIo 3amipHOro €JeMeHTa 300paKyloTh KBaJApaToM (IPSIMOKYTHUKOM), IO
BUYEPUYIOTh CYUIJIbBHUMHU OCHOBHUMHU JIHIAMM 3 yKa3iBKamMu 30BHIIIHIX JiH1A (P,
A, B, T). Yucno no3uiiit 300pakaro BIAMOBIIHUM YKCIOM KBaJpaTiB, HAPUKIIA],
Tpexno3uliitHuit (puc. 2).
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Puc. 2 — YMOBHI M03HaYKH €IEMEHTIB PO3MOA1IbHUKIB

[TpomixkHi (mepexi/iHi) MOJOKEHHS PYXOMOTro eJeMeHTa 300paxXyloTh
HITPUXOBUMHU JIHISIMH, MPOBEJEHUMHU MIXK pOOOYMMU IMOJOKEHHAMM, HAPUKIA]L,
MIPOMIJKHE TIOJIOKEHHS (HEHTpasib) MK JABOMa poOOYMMH TO3UIliAMH (puc. 2, a).
PosnoninpHukn  Oe3ynuHHOI 1ii  300paXylOTh aHAJOTIYHO PO3MOJIIbHUKAM
JUCKPETHO1 Mii 3 J0JaBaHHSAM JBOX TMapaliebHUX JiHIA, 110 [O3HAYaloTh
HECKIHYEHHY 0€3J114 MPOMIKHUX pOOOYHX MOJ0KEHb, HAIPUKIIAJ, PO3NOALTEHUKA
O6e3ynuHHOI 1ii 3 ABOMa XapaKTepHUMH mo3uiismu (puc. 2, 6). PosnmoainsHukn B
IPUHILIUIIOBUX CXeMaxX 300paXyloTh y BUXIAHIM MO3UII{, 10 SKOT MIABOAATH JiHIT



3B's13Ky. [Ipoxoau (kaHanu) 300paXKyrOTh JIHISIMH 31 CTPUIBIISIMH, IO TOKa3ylOTh
HaIpsSMOK ITOTOKIB poOOYOro cepeoBHIia B KOXKHIA mo3uilli. Micis 3'eqHaHb
MPOXOJIB BHUJUIAIOTH KpamkamMu (puc. 2, €), a 3aKpUTUM IPOXiJl 300paKyrOTh
TYIUKOBOIO JIIHIEIO 3 TMOIMEPEYHOI puckoio (puc. 2, B). Haitbinpine yacto 110
3yCTpIYalOThCs BapiaHTH MPOXOJIIB HAa KBaJIpaTi BUX1AHOT MO3HUIIIT ITPECTaBIICH] Ha
(puc. 2, B, T, 1, e, 1, k). lIlo6 mpeacTaBUTH MPUHIMI POOOTH PO3MOAUIHLHUKA B
Oynb-aKiii poOouiii Tmo3uIli, HEOOXIHO JIyMKOK B YMOBHIH IO3HAYIN
pPO3MOAUTFHUAKA BIAMOBIIHUNA KBaApaT MO3HAYCHHS HAKJIACTH HA KBAJApaT BXIITHOI
MO3UII1, 3aJUIIAIOYM JIiHIT 3B'SI3KYy B KOJUIIHBOMY ToJiokeHHI. Toxal icTuHHI
HANpsSIMKH TIOTOKY po00dYO0i PIMHU BKaXYTh MpoxXoaud podouoi mosumii. Bumm
KepyBaHHS PO3MOAUTPHIKAMH YKa3yIOTh BIMOBIIHUMHU 3HAKaMH, 110, K TIPABHUIIO,
BUKOHYIOTb Yy MEHIIMX pO3MIpax, YUM 300paK€HHS OCHOBHOTO PYyXOMOIO
3aMipHOTO €JIEeMEHTa. Y CKOPOYEHUX 3alrcax pPO3MNOJAUIBHUKA IO3HAYAIOTh
JIpoOOM, y YMCENIbHUKY SKO1 BKa3ylOTh YHCIIO JIIHIM (XOHiB), a B 3HAMEHHUKY
YHCJIO XapakTepHUX no3uiii. Hampukiazn, ymoBHe 300pakeHHs (puc. 1) mo3Hauae
«PosnonineHuk  4/3»  (YOTUPUIIHIAHUN, TPEXMO3UIMOHHBIA) 3  PYyYHHUM
KEpYBaHHSM.

VY rigponpuBoaax CLILCHKOTOCTOJAPCHKUX MAIIUH 1 TPAKTOPIB 3HAUIILIH
IIMPOKE 3aCTOCYBAHHSI I1APOPO3MIOIIBHAKY 30JI0THUKOBOTO THILY.

[xHa mepeBara B MOPIBHAHHI 3 TiAPOPO3NOAITLHUKAMM KPAHOBOTO THITY
MOJIATAE y TIM, IO 30JOTHHK PO3BAaHTAXEHUW BiM THCKY PIIWHU, TMOTIK PiIAHA
MOXHa 10 4dYep3i ToaaBaTH N0 JACKIIBKOX CIOXKMBadiB, 1 B TiM, IIIO
T1ApOPO3NOIITFHUKH IIBOTO TUITY MAJIOYYTIUBI 10 3a0pyAHEHHS poO0YOT PiIUHH.

[IpoMHCIIOBICTIO OCBOEHMH BHUIYCK CIIIYIOUMX KOHCTPYKI[H, KIJIaIlaHHO-
30JI0THAKOBHUX TiIPOPO3MOALTHPHUKIB MOHOOMOUHOTO THMy: P-80-2-1-44, P-80-2-
2-44, P-80-2-1-222, P-80-2-1-22 P-80-2-1-444, P-80-2-2-444, P-80-2-3-444, P-
160-2-1-222-20, P-1'60-2-1-111-10. P-160-2-1-222-30 1 P-160-2-1-111-20.

CtpykTypa yMOBHOI MMO3HAYKH T1IPOPO3NOAITHHHUKIB:

P - posnoainsuuk: 80 - HOMiHANBHUMN TOTIK, JI/XB; 2 - BAKOHAHHS T10 THUCKY;
1 - BUKOHAHHS 0 KOHCTPYKIIii; 4 - TUM 1 KUTbKICTh 30JI0THUKIB YU POOOUNX CEKIIIH
y TIOPSIKY Bl IEPEJIMBHOTO KJIAMaHa.

INapoposnoainsauku Tuny P-80 BUITyCKarOThCS B JIBOX BHKOHAHHSX IIO
TUCKY: 3 HOMIHAJIbHUM TUCKOM 14 i1 16 MIla 3 HacTporwBaJIbHUM 3aMO01KHUM
KJIallaHOM BIJINOBIIHO Ha THCK 17,5120 MIIa.

VYerpiit 1 npuHuun poOoTH TiapoposnoauibHuka tumy P-80 mokaszani Ha
puc. 40.

VY kopryci 4 po3MilleH] 1Ba UM TPU 30JIOTHUKH 3, SIKI KEPYIOTh HE3AJIEKHO
OJIUH BiJ] 1HIIOTO JBOMA YW TPhOMa TiJPOJIBUTYHAMHM, 1 KJIAMlaHHUN MPUCTPIH, 1110
3a0e3nedye po3BaHTAKEHHS T1IPOCUCTEMH I 0OMEKEHHS TUCKY poO0UOT PiJIUHU.

B kopmyci rigpopo3nonuibHAKa nepeadadeHi OTBOpaMU JJISI TTPUETHAHHS
T1APOITiHIH, 10 WAYTh BIJ HACOCa JI0 TIIPOJIBUTYHIB 1 OaKa T'ipOCUCTEMHU.

3acTocoBaHi B TAPOPO3MOALUTEHUKY 30JI0THUKUA MOXYTh BCTAHOBJIIOBATUCS
B 3aJIC)KHOCTI BiJl TUIY B HACTYIMHI MO3ULIi: 30J0THUKH TUMy 1, 2 1 3-«Iligitom»,
«Hetitpanbnay, «OmyckanHs npuMmycoBe» 1 «IlmaBatoyay; 30J0THUK THILY 4 - y Ti
XK, mo3uIli kpiMm «IlmaBarouay.



[Ipu ycraHOBIIl BCIX 30JI0THUKIB y no3ullito «HelTpansHay rifpominii, mo
BEIyTh JIO TIiJIPOJBUTYHIB, TIEPEKPUBAIOTHCA, a BCsA poboya piauHA, 110
HArHITAETHCS B T1IPOPO3NOAUIBHUK, MPOXOJUTh Yepe3 MepesiMBHUIN Kianad 12 Ha
37UB y 0aK T1APOCUCTEMH.

[Ipu ycraHoBmi 3onoTHMKa B mo3ulilo «llnaBatoua» 3abe3nedyeThcs
MOXJIMBICTh BIJIBHOTO IEpPEMIIIeHHsT poO0YOro opraHy TiJIpOJABUTYHA i JI€IO
30BHIITHIX CHJI (HAPUKJIAJ, CUJIN Baru).

VY mosuuii «Iligitom» 30m0THHKU TuUmy | 1 4 YTpUMYIOTbCA BPYYHY
3yCHIUISIM, TPUKIAJACHUM J0 BaXKeNs KEpyBaHHSA; 30JIOTHUKM THmy 2 1 3 -
HIAPUKOBUM (D1KCATOPOM.

VY mno3umii «OmyckaHHS MPUMYCOBE» 30JO0THHUK THITY 2 YTPUMYETHCS
HIAPUKOBUM (DIKCATOPOM, 30JIOTHUKHU 1HIIUX THITIB - BPYUHY.

VYV no3umii «IlmaBaroua» 3000THUKKM Tumy 1, 2 1 3 yTpuUMYIOTbCH
IAPUKOBUM (HIKCATOPOM.

IToBepHEeHHST 30J0THMKA 3 poOodYoi mo3mili B mo3ulliro «HelTpanpHay
3MIIHCHIOETHCS IPYKUHOIO 1.

3 mno3umii «llmaBatowa» 3o0noTHUKM THIy 1, 2 1 3 mMOBEpPTAIOTHC
aBTOMATUYHO TICIS BIIKUMY (ikcaropa BPY4YHY HEBEIUKUM TIEPEMIIICHHIM
PYKOSITKUA KEpYyBaHHS B HANPAMKY mo3uilii « HerpanbHay.
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Puc. 3 Tigpopo3nofiibHUK KJamaHHO-30J0THUKOBUM Tunmy P-80: 1 —
NPY>KUHA; 2 — MEXaH13M aBTOMOBEPHEHHS; 3 - 30JI0THHK; 4 - KOPIYC; 5 - KPUIIIKA;
6, 8118 - 6omru; 7, 11 1 15 - ximenis; 9 - ynop; 10 - Hanpasnsitoua; 11 - kinanan
nepeauBHAM; 13 — KimanaH crprkHeBui; 14 1 22 — mpoknaaku; 16 - Baxinb;17 -
NWIbHKK; 19 - muactuHa nuiabHUKa; 20 - mnactuHa Kutens: 21 - Bkmagwmn; 23 -
KJIamaH 3arnoOiKHUM; 24 - TBUHT peryioBaibHUM; 25 - KoBmayok; 26 1 29 - raiiku;
27 - ¢nanenp; 28 - KpUIIKa HUKHS; | — «HEUTpambHa» MO3UIlSA 3070THHKA; 11 — Bix
Hacoca; Il — 3muB B 6ax; IV — 3 nuninnapa; V — y mumisp.



3 nmozwuitii «Iligiom» 3010THUKM TUIY | 1 4 TIOBEPTAIOTHCS MICIS 3HATTS
PYKH 3 PYKOSITKH KEPYBAHHS, 30JIOTHUKU TUITY 2 1 3 - BpyYHY YM aBTOMATHUYHO TIPU
THUCKY B T1APOJIiHIL, 110 BIJATIOBIIa€ TUCKY HACTPOIOBAHHS 3alI001KHOTO KjlaraHa 2

3 mosunii «OmnyckaHHS NPUMYCOBE» 30JOTHUK THIY 2 TIOBEPTAETHCS
BPYYHY UM aBTOMAaTUYHO NIPH JIOCATHEHHI B TiJpoJiiHii TUCKY He Outbin 3 MIla,
tumy 1, 2 14 - micias 3HATTSA PYKHU 3 PYKOATKH KEPYBaHHS.

Knananauii npucTpif CKiIagaeTbcsi 3 3amMOO0DKHOTO 1 TEPEeIMBHOTO
knanaHiB. [lepenuBHUI Ki1amaH MpU3HAYCHUN Ui MEPEmycKy poOovoi piAMHMA Ha
37UB Tpu NiepeOyBaHH1 BCiX 30J0THUKIB y no3ulii «HelitpansHay un «[lnaBarouay.
Komu sikuii-HeOyab 30JI0THUK BUSABIAETHCS 3aTpuMaHuM y mo3utii «Iliniiom» um
«OmnyckaHHS TPUMYCOBE», MPHU LIbOMY 3POCTA€ TUCK Y TIJIPOJIIHII 1 TPUBOAUTH JI0
BIJIKPUTTS 3alI001KHOTO 1, YHACIIJOK I[bOT0, IEPETUBHOIO KJIallaHa.

VY riapopo3noaiIbHUKY, TPU3HAYEHOMY JUIsl pOOOTH B TiIPOCHCTEMI, IO
MICTUTh PETYJATOP TNIMOWHU OOPOOKH IPYHTY, y MEPEIMBHOMY KiamaHi MaeThCs
JIOJATKOBUM CTPUKHEBUU Kjamnad |

VY rigpopo3noaiibHUKaxX 4-ro BUKOHAHHS 110 KOHCTPYKIIT JiHIS KEpYBaHHS
NEPETUBHUM KIIAIIAHOM HE 3'€/lHAHA YCEpEeIuHI KOpIyca 3 IOPOXHHUHOIO 3JIUBY
(mepepi3 K).

['1iapopo3noaiIbHUK YeTBEPTOTrO BUKOHAHHS 30JI0THUKIB P-80-2-2-444
BXOJUTH Y po3noainbHuit mpuctpiit P-80-116-11T", mo ckiagaeTbes 3 1BOX
rigpopo3noainsHuKiB: P-80-2-2-444 1 P-80-2-3-444. [Ipuctpiii CIIy>XUTh IS
PO3MOTY MOTOKY poO0YOT PIAMHU B TIAPABIIYHUX HAYITHUX CUCTEMAX
rpeiidepHrX HaBaHTaXXyBaviB, /¢ KUIbKICTh BUKOHABYUX MEXaH13MiB OLIbIII

VY 3B'SI3KYy 3 BEJIMKOI KUIBKICTIO T1JpOarperariB, yCTaHOBIIOBAHUX Ha
TaKMX CLIBCHKOTOCHOJAPChKUX MalIMHaX, $SK CaMOXIJHI 3€pHO30MpaJibHI 1
Oypsiko3OupanabHi  KOMOaWiHW, IS IXHBOTO  KEPYBaHHS  3aCTOCOBYIOTH
OararocekiiifHi riapopo3noaiasHuku Tuny ['A-34000B u oxHocekiiHl Tumy ['A-
47000B.

INapoposnoaineauk I'A-34000B B 3a)Ie’KHOCTI BiJ KUIBKOCTI CIIOKMBaYiB
BUTOTOBJISIIOTh T'ITH -, IIECTH, YW CEMUCEKIIMHUMH. Y CEMHUCEKIIHHOMY
T1APOPO3NOIITLHUKY 3aCTOCOBYIOTH pPo0OYil CeKIilii JBOX THIIB: 13 3alipHUMH
KJIarlaHaMu 49U 6€3 HUX.

JUist po3noiny MOTOKY PIAMHU B T1APONPUBOJAX AKTUBHUX POOOYUX
OpraHiB 3€pHO30MpATBLHUX 1 CHJIOCO30MpaJbHUX KOMOAMHIB OCTaHHIM Yacom
3HAMIIJIM IIMPOKE 3aCTOCYBaHHS TPHOX TMO3UIIIHI, HampaBisioyl, CEKI1iHI
TAPOPO3NOAITIBHUKY 3 €JIEKTPOTApaBIiuYHUM KepyBaHHsIM. [IpucTpiil 1 mpuHIUD
poOOTH TaKOro PO3MOJAUIBHUKA PO3TISHEMO Ha MPUKIIAIlI OJHIE€T poOOUOoi CeKIli
posnoainearka POI'50-3/..., mokasaHoi Ha puc. 4, a.

OCHOBHMMH KOHCTPYKTMBHHMH €JIEMEHTaMHU PO3MOJIIbHUKA €: Kopmyc 1
pobouoi cekmii 3 YKpPy4YeHMMH B HBOTO KjamaHamMu 2 1 KepOBaHUMHU
eJIeKTpOMarHiTaMu Y LUAJTIHAPUYHE PO3TOUECHHS KOPIIyca BCTABIEHUI 3alOpHO-
PEryJIIOIYNA eIEMEHT - HWITHIPUYHUN 30J0THUK 4. PoO60Y1 MpoXifAHI IEpEeTHHU B
PO3MOAUIBHUKY (DOPMYIOTBCS KPOMKaMHU IIMIIIHAPUYHUX PO3TOYEHBb Kopmyca 1
MATIHAPUYHUX MOSCKIB 30JI0THHKA.



VYcTaHOBKa  30JIOTHHKIB — pPO3MOAUIBHHKA B po0OdYl  MOJIOKEHHS
3MIIACHIOIOTHCS TMOJIA4YeI0 €JIEKTPUYHOrO0 CUTHANy Ha OJIMH 3 €JIEKTPOMArHiTiB 3,
SKIp SIKOTO 3pYIIYE TOJKY 5, 3a0€3Medyrour TUM CaMHM MpoXia poOodoi piauHu
I1JT THCKOM 3 K1JIbIIeBOI MOpoXKHUHU P B mopoxkuuny I un 1.

[lin miero TUCKY PpETyNIOOYUN 30J0THUK 4 3pYIIYETHCS «BIPABO» YU
«BITIBO», BIIKPUBAIOYU MPOXiJ poOOUYOi piIuHU 3 TOpOKHUHU P 10 0TBOpiB A un B
JUTSL IPUETHAHHS JIO THIIMX T1IPONPUCTPOIB. Y TpUMaHHS 30JI0THUKA 4 B OJHOMY 3
poOOUYMX TOJOXKEHb BIJOYBAETHCS MPOTATOM Jii KEPYIOUOTO EJIEKTPUIHOTO
curHaiay (mpHu BKIIOYEHHI eneKkTpomarHita). [lpw BHMHKaHHI eJleKTpoMarHita
BiIOYBa€ThCS aBTOMAaTHYHA YCTAaHOBKA 30JIOTHHKA 4 3 poOOYOro MOJIOKEHHS B
HEUTpasbHe, Mif €0 TPYXUH 6, MPU [IbOMY po0OO0Ui MOPOKHUHU 3'€AHYIOTHCA 31
3JIMBOM PIJIMHU B TiipoOak. [I[poMUCIOBICTIO OCBOEHUI BUITYCK PO3MOAUIHHUKIB 3
€JIEKTPOTIAPABIIYHUM KEPYBAHHAM, TEXHIYHI XapaKTEPUCTUKHU SIKUX MPEACTABIICHI
B J0JaTKax.

[linTpumKka 3agaHuX PEXHUMIB POOOTH TiIPONPHUBOIY 3AIMCHIOETHCA 3a
pPaxyHOK 3aCTOCYBaHHS KJAallaHiB, JPOCEIbHUX MPUCTPOIB, T'APOAKYMYISTOPIB 1
1HIIOT TipoarnapaTypHu.
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Puc. 4 - EnexrporinpaBiaidauii po3noaiIbHUK 4/3: a — KOHCTPYKIIIS OJHIET
po0oYoi cekIrii; O - yMOBHA Mo3HaYKa po3noaiabHuka POI'50-3/...

I'inpoxkiananm.

[Napoknananu TUCKY, MPU3HAYEHI /711 KEPYyBaHHS TUCKOM PoOOYOi PiaHHU.

[To BrmMBY TOTOKY Ha 3amipHO-PETYJIIOIYHMI €JIEMEHT PO3IUISIOTh Ha
KJIaITaHU TPsIMOi 1 HeNIPpsAMO1 Jiii (13 CepBOIETO).

VY xmamanax mpsMoi gii (puc. 5, a) poOouuit MpOXiTHUNA TEepeTHH
3MIHIOETBCS B pe3yJibTaTi O€3MOCEPEIHHOI0 BILUIMBY IMOTOKY POO0OYOi piAMHHU Ha
3aIipHO-PETYIIOIYHIA €JICMEHT.

VY kiananax Henpsamoi Aii (puc. 5, 6) pobouunii NpoxigHUN NepeTuH



OCHOBHOTO KJIallaHa 3MIHIOETbCA B Pe3yJbTaTl BIUIMBY MOTOKY poO0dYOi
PiAMHU Ha 3aMipHO-PEryNIOIYNI eIEMEHT JOMOMIXKHOTO KJlaraHa.
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Puc. 5 Knananu peryntoBaHHS THUCKY: a — NMpsAMOi Jii; 60 — 13 CEpBOIIEIO;
1, 2 1 8 — NOpoXXHUHM KJanaHa; 3 — kiamad; 4 — ApocenbHU OTBIp; S 1 7 —
NPYXKUHU; 6 — ApUKOBUH KJIamlaH.

[To KOHCTpPYKII1 3amipHOTO NPHUCTPOIO TIAPOKIANAHU MOXYTh OYyTH:
[IAPUKOBI, TAPLTIACTI MIIOCKI 1 KOHIYHI, TUTYHXKEPHI1 1 30JI0THUKOBI 1 T.II.

[To ¢yHKIIOHATFHOMY TMPU3HAYECHHIO KJlamaHu OyBarOTh 3amoO0ixkHI,
3BOPOTHI, PEAYKIIiiHI 1 MepeuBHI (IEperycKHi), pI3HUI TUCKIB (IudepeHIiiini) i
CIiBBITHOIIIEHHS THUCKIB.

3anodixcni Knananu TpU3HAYEHI A 3aXUCTY TIAPONPHUBOIIB  Bij
NEePEBAHTAXKEHD LUISIXOM OOMEXKEHHSI MAKCUMAJILHOTO TUCKY. 3aro01XKHUM KIlanaH
MOBUHHHI CIPAllbOBYBATH MIBUAKO 1 BOJIOIITH BUCOKOIO MPOMYCKHOIO 3/IaTHICTIO.
HaiinpocTimm  KOHCTpyKIlli 3amoODKHUX KIAmaHiB CKJIANAlOThCs 3 IIapHuKa,
IUTyH)Kepa 4Yd  1H. 3amipHOTO  TPUCTPOI0, HABAHTAXEHOTO  MPYKHHOIO,
BIJIPETYJIbOBAHOIO HAa BU3HA4YeHMM THUCK. OIHAK Yy TIAPOMPUBOAAX 3 BEIUKUMU
BUTpaTaMu poOOYOi PIAMHM TakKi KJamaHU HE 3aCTOCOBYIOTh, TOMY IO JIJIst
yTPUMaHHS KJanaHa BEJMKUX PO3MIPIB BUMArarThCs MOTYTHI MPY>XUHH, 10 HE
BOJIOJIIIOTh HEOOXITHOIO UYTJIMBICTIO. Y IIMX BHUIIaJKaX 3aCTOCOBYIOTH 3amoO01kKH1
KJIalaHd 13 CcepBoji€0. Y TakoMy KIamaHi TMOPOKHMWHA 2 CHOJYyYeHS 3
HarHITAIHHOIO, a TOPOXKHUHA | - 31 3MMBANBHOIO MaricTpauio. [[pocensHuii 0TBIp
4 3’e¢qHyE MOPOXKHUHY 2 3 HAJKIAMAHHOW MOpoxkHUHOK §. Ilpu THCKy B
TIAPONPHUBOJII  HWXKYE JOMYCTUMOIO, y TMOPOXKHHUHAX 2 1 5 THCK OJHAKOBHUH 1
KJIanaH 3 TPUTHCHYTHH 10 Ciajia, TOMYy IO TUIOIIA KianaHa B TMOPOXKHHUHI 8
Olnbllle, HIXXK y MOPOKHUHI 2, 1, KPIM TOTO, KJIAamaH MNPUTUCHYTHI MPYKUHOKO 7.
[Ipy migBUIIEHHI TUCKY B TIIPONPHUBOAI BHUIIE JOMYCTUMOTO JOTOMIXKHUM
IIApUKOBUN KianaH 6, mepeOOoprorour 3yCHIUIA TPYKUHUA 5, BIKUMAETHCS, Y
pe3ysibTaTi 4oro dYactuHa poOoYOoi pIAMHU 3 TMOPOXKHUHU 8§ BIJIBOJUTHCS B
3NMUBAJIbHY MaricTpaib. J[pocenbHui OTBIp 4 HE T03BOJISIE MIBUAKO BITHOBUTH THCK
y TOPOKHHUHI 8, TOMY THUCK MiJ] KJIJalaHOM Y MOPOXKHUHI 2 cTa€e OUIBLINM 1 KJIaraH
H1AHIMA€EThCA, TPOMYCKaloyl poOoUdy piIMHY B OPOXKHUHY 1, 3’€THaHy 3 OaKOM.

BiakputTst 3amo0ikHOTO KjamaHa BiOyIeThCS TOMI, KOJM THUCK JIOCSTHE
3HAYEHHSI, 110 JIOMYCKAEThCS, 1 3aKPUETHCS KianaH 6, TUCK Yy MOPOKHUHAX 2 1 8
3pIBHAETHCS 1 KJamaH 3 OMyCTUThCA Ha CIiAJI0, MEPEKPUBAIOYM 3JUB DPIAMHU B



IIOPOKHMHY 1.

36éopommni Knananu, Npyu3HAYEHI ISl IPOITYCKY poOOYOi piIMHUA B OAHOMY
HaIpPSMKY 1 IEPEKPUTTS ii pyXy B 3BOPOTHOMY HAMPSIMKY. 3aCTOCOBYIOTh 3BOPOTHI
KJIallaHd 3 IIApUKOBUMM 1 KOHIYHMMHM 3amipHUMH eneMeHTamMu. Ha kopmycax
3BOPOTHUX KJIAllaHIB HAHOCATH CTPUIKY, II0 BKa3ye HANpPSIMOK pyXy poOouoi
PIIUHH.

VY rigponpuBoaax psaay CUIbCHKOTOCIOAAPCHKUX MAIIMH (HaBaHTaXyBaul i
1H.) 3HAWNUIM 3aCTOCYBAaHHS CIHEIialbHI KOHCTPYKIII 3BOPOTHHX KJIAMaHIB, IO
oJiep>Kai Ha3By Tinpo3amkiB. ['iapo3amku 3aCTOCOBYIOTh y THX BUNA/KAX, KOIH
HeoOXi/Ha ToyHa (Qikcaris p06oqoro Oprana B MPOMDKHOMY TOJIOKEHHI HUIIXOM
3yNUHKKA  T1APOJABUTYHA 1 BHUKIIOYEHHS HOro 3BOPOTHOTO  pPyXy Tif
HaBaHTaXEHHAM. Y Kopmyci 1 (puc. 6) rigpo3aMka poO3MillleHl ABa 3BOPOTHUX
KJIanaHu 2 1 6, MiXK SIKUMH TOMIIIEHU NOpUIeHb, 1o miasae, 4. Poboua piauHa
HAJXOJUTh Y Kopiyc 1 dyepe3 kaHanu 3 1 5, a 3 Kopryca J0 T1IpOJABUTYHA - Yyepe3
kaHaimu 7 1 8. IIpu miaBeaeHHI poO0OYOT PIIMHM 10 KaHATy 3 BIIKPHBAETHCS JIIBUI
3BOPOTHHI KJamaH 2 1 poOoya piiiHA yepe3 KaHal 8 HaIXOJUTh Y T1APOJABUTYH.
OnHovacHO mopiieHb 4 miJ TUCKOM poOOYOi PIAMHU 3MILIAETHCA BIPABO 1
BIIKPUBA€E 3BOPOTHUH KjamaH 6, 3a0e3nedyroud MpoxiJ poOouoi piAUHM, IO
BIJIBOJIUTHCS, Yepe3 KaHaM 7 1 5 1o rigpoposnonaiibHuka. [Ipu momadi podouoi
pIIMHU B KaHal S5 TiAPO3aMOK CIPAIbOBYE AHAJIOTIYHO, ajié B 3BOPOTHOMY
HampsMKy. Y BHUNAAKy SKIIO LUPKYJSiA B poOOYlld pIIWHI HE MPOXOIUTH,
3BOPOTHI KjamaHu 2 1 6 3aMUKarOTh poOody piIMHY B T1APOABUTYHI, (IKCYHOUH

HOTO0 ITOJIOKEHHS.
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Puc. 6 I'igpozamok: 1 — xopmyc; 2 1 6 — 3BOpoTHI kiananu; 3, 5, 71 8 —
KJIanaHu; 4 — NOpIIECHb.
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Puc. KoHCTpykTuBHI cxeMH W YMOBHI MO3HAYKH TiIPOKIJAMNaHIB: a -
PI3HHII TUCKIB; 0 - peAyKIIHHUIA OAHOCTYIHYATHI; B - CITIBB1IHOIIICHHS THCKIB



Peoykuiiini 2iopoxknananu npyusHauCH1 U MIATPUMKH MOCTIHHOTO THUCKY
Ha BUXOJIl p,—CONSt He3aJle)KHO BiJ TUCKY Ha BXOA1 P; 3a YMOBH, 10 P,<p;. Bin
CKJIaaeTbest 3 kopryca 1 (puc.7 , 6), B UWIIHIAPUYHOMY PO3TOUYEHHIO SKOTO
BCTAHOBJICHO 30JIOTHUK 2, MIANEPTHH 3yCHWIUIAM MPYXUHU F,, 1O perymoeTses
IBUHTOM 4. SIKIIO TOMYCTUTH, IO CHJIA TE€PTS 30J0THHKA 2 Malli, TO JJI IOCUTh
€JIACTUYHOT MPYKUHU 3 MAJIOI0 MOTPIIIHICTIO MOKHA 3aITUCATH:

P, = AFn _ const
ﬂd 2

Penyxkiiiini rizpoksanaHy 3BHYAaiiHO BCTAHOBIIIOIOTH Y CHCTEMaX, i€ BiJ
OJTHOTO Hacoca MpaIloe KiJbKa CHOXKUBAYIB 3 PI3HUMHU 3HAYEHHSIMH POOOUYOTO
TUCKY. Y IIbOMY BHUIIQJKy HACOC PO3PAaXOBYETHCS HA MAKCUMAJIbHUM THCK Prax,
HEOOX1HE I pOOOTH OJTHOTO 31 CIOXKMBAyiB, a MepeJl IHIIMMU BCTAaHOBIIOIOThH
PEAYKIIMHUHN KJanaH, 1110 OyJe niATpuMyBaTH Pi=Const mpu pi=var.

Knananu piznuyi muckie (audepeHuiaibHUN) MIATPUMYE MOCTIMHUIN
nepenan Tucky AP =P, — P, =CONSt . Ipu oMy 3ycHIUIS HONEPETHBO CTHCHYTOI
NPYKUHU 3 MOKHA 3HAWTH 31 CHIBBIIHOIIEHHS (puc. 7, a):

T
FH = pnp,m Z(DZ _d2)

Pisaunsg torn ocroBHoro (D) i momomikuoro (d) mopmiHiB Moxe OyTH
oOpaHa sK 3aBrojgHo manorw. Ha mpaktumi s

HaJIHHOTO TOJOJaHHS CHUJIM TepTS HEOoOXiJIHO

, A

BUTPHUMYBATH YMOBY ;;2 >0,25.
D 7
Knananu cnisgionowmenns muckie (puc. 7, M )
B) TMpU3HAYCHUM JUIsI  MATPUMKH  3aJIaHOTO 6 i
CITiBBi/[HOIIIEHHS THCKIB Y BXiZHOMY P i BHXiZHOMY > !
P, TMOTOKax poOOYOTro  cepeloBHINa, TOOTO 4
p./p,=const. 3
Ilepenueni  knananu  TPUBHAYEHI IS A
MIATPUMKH 33[]aHOTO THCKY B HAIlpHiW MaricTpam 5

7,
7

HUIAXOM O€3yNMUHHOrO MEpernmycKy poOodoi piuHU
Ha 31uB. KpiM TOro, yHKIIOHaNbHE MPU3HAYEHHS b il :
NEPETUBHUX KIIAMaHIB CKJIAJIA€EThCS Y CBOEYACHOMY ‘
pPO3BaHTAXXEHHI Hacoca TP 3aBepIIeHHI PoOOYOro

Z
UKy 1 Tepenycky po0Oodoi piAWMHM 3 HAMpPHOI \
Marictpajii B 3JIUMBAJbHY TIPpU  HEUTPATHHOMY \
N

MTOJIO’KCHH] 30JIOTHHKA PO3MOAIBHOTO  IPUCTPOIO.

N

Hepigko mepenuBHI KjIamaHd TP HASBHOCTI
NPUCTPOIB, IO PEryJIIOTh BHUTPATy B  30HI
KepYBaHHs, BHKOPUCTOBYIOTH SIK  PETYJIATOPH
IIBUJIKOCTI TEPEeMIlIeHHs poOOYHMX OpraHiB 4w
perymsaropu TuckKy. Ilo KOHCTpyKmii mepenuBHi
KJIarmaHu OyBarOTh MIAPUKOBI, KOHYCHI, TUTYHXKEpHI 1

Puc. 8  IlepenuBHuii
KJIanaH TUTyH>KepHOro Tumy: 1 -
KOpIyC KjamaHa; 2 - HamipHa
Mmarictpanb, 3 - kopmyc; 4
IUTYH)XKep; S - mopiueHs; 6 1 13
yrnopu; 7 - KaHall KepyBaHHS; 8
9 - xpumku; 10 — mpyxkuna; 11

[y

BUTOYECHHS, 12 - KaHaj

KEpYBaHHS.



1H. 3 TOTJISAAY HAAIMHOCTI B TIAPONMPHUBOAAX 3 BAXKHUMH PEKUMAMH €KCILTyaTarlii
nepeBary BapTO BiJJaBaTH IUIYHXXEPHUM TEPEIMBHUM KIallaHaMm, M0 IO
JIOBFOBIYHOCTI TTEPEBEPIIYIOTH BCI HIIII.

[IpucTpiii nepenrBHOro KjanaHa IUTYHXKEPHOTO THUITY MOKa3aHO Ha puc. 8
(A.c. CCCP Nel1315704).

VY kopmyci 1 kiaraHa BCTaHOBJICHI 3alipHUNA OpPraH, BUKOHAHWUW y BHI
IIyH)xepa 4 1 nopiieHs 5. [IpudoMy mopiiueHs 5 ycTaHOBJICHUN Ha TTyHXepl 4 3
MOJKJIMBICTIO OOMEXXEHOTO MEePEMIIICHHS MO0 Kopiryca 3, 3a I0IMOMOTO0 YIOpiB
61l

[lopoxnuHa b Haxg nmopmHeM 5 3’e€qHaHa 3 KaHAJIOM KepyBaHHA 7, a
MOpPOKHMHA A TiJI MOPIIHEM 5 3’€JHaHa 3 HAMIPHOIO MaricTpamio 2. Y IIyHxepi
4 knanaHa BUKOHAaHWUW KaHan 12, mo 3’eaHye mMOpokHMHUM A u b, nmpudomy
NOPIIEHb 5 YCTAaHOBJIEHUN 3 MOXIIMBICTIO NEPEKPUTTA KaHainy 12 y KpailHIM
BEPXHIM TOJIOKEHHI MOPIIHS 5.

[Ipu 3’eqHanHi nopoxHUHM b KaHaioM KepyBaHHSA 31 3JIUBOM Y
nopoxkHnHax A u b BuHUKae nepenaj THCKY, MiJ AI€I0 SIKOTO MOPIIEHb 5
NEPEMIIAETHCS HAropy, nepedoproroun onip npyxkunu 10, 1, BINIMBalOUU Ha yIOP
6, iepeminiae mwIyHxep 4 yOik BIIKPUTTS kKianaHa. [Ipu npomy BIAKPUTTS KianaHa
BIIOYBAEThCS MiA JI€I0 MaKCUMAJIbHOTO Tepernaay THCKY, OOYMOBJIEHOTO
BEJIMUYMHOIO ONOPY TUIBKHM KUIBLIEBOTO 3a30pYy MIXK MOPIIHEM S5 1 KOPILyCOM, TOMY
mo kKaHan 12, mo 3’eAHye MOpoXHMHM b M A mijg 4Yac BIOKpUTTSA KJlalaHa,
nepekputuii nopmHeMm S. Ilpu 3akpuTTi KaHalmy KepyBaHHS Nepenajg THUCKY
3MEHIIYETHCS 1 MOPUIEHb 5 MiJ BIUIMBOM NpyXUHU 10 mouymHae nepeminiaTucs
BHM3, BIIKpPUBAOYM KaHai 12, o crpusie OUIbII MBUAKOMY BUPIBHIOBAHHIO TUCKY
B NOpOXKHUHAX b 1 A 1 TUM camuM OLIBII MPUCKOPEHOMY MEPEMIILIEHHIO MTOPIIHS
5 1 3amipHOTO OpraHa g0 MOMEHTY IOBHOIO 3aKpUTTS KianaHa. KoHcTpykuis
OMKMCAHOTO TEPETMBHOIO KJamaHa 3a0e3leuye BUKOHAHHS 3aJaHuX (PYHKIIH y
HIMPOKOMY Jiana3oHi TeMIepaTypH 1 BUTpAT poOovoi piauHu.

I'inpoapoce.ti i cuHxpoHi3aTopH.

Knacugixayia oOpocenie. JIpocenbHl NPUCTPOi 3aCTOCOBYIOTH IS
PETYIIOBaHHS MIBUAKOCTI TiAPOJBUTYHIB 1 SIBISIOTH COOOIO TipaBiIiuHI OMOPHU 3
MOCTIMHUM YW PETyJIbOBAHUM TMPOXITHAM TEPETHHOM. 3a (OPMOI0 POoOOUMX
CJICMEHTIB PO3PI3HAIOTH I'0JTYACTI, IIIJIMHHI 1 KAHABKOB1, TBUHTOBI 1 IJTACTUHYACTI.

7 222277727,




Puc. 9 Cxemu npoceniB 1 iXHS yMOBHA MO3HAuKa: a — TOJYacTHii; 6 —
IBUHTOBHH, B — KAHABKOBWUM, I — IMUIMHHUH, 1 — IUIQCTUHYACTHH, € —
30JIOTHUKOBHH. 1 - Ipocesib HEPETryJbOBaHMI; 2 — IPOCEIIb PETYJIbOBaHUM.

VY romyactomy gpoceni (puc. 9, a) OpPOXiAHMM NEPETUH 3MIHIOIOTH,
MepeMIIaryy TOJIKY Y 3/I0BXK OCI.

VY rBuHTOBOMY npoceni (puc. 9, 6) Ha OOKOBIM MOBEpPXHI TOJKH YU
IUTyH)Kepa BUKOHAHa TBUHTOBA Hapi3Ka.

Onip TBUHTOBOTO JApOCENsl 3alCKHUTh BiJ JOBXKUHH Hapi3Kd, TOMY
IPOXiTHUN NEPETHUH APOCEINIB IILOTO TUIY 3MIHIOIOTh, YBEPTAIOUU Y BUKPYUYIOUU
TOJIKY.

VY kanaBkoBux (puc. 9, B) 1 miauHHuUX (puc. 9 1) npocensix Ha OOKOBI
MOBEPXHI IUIyHXepa 3po0JieHl TPUKYTHI UM NMPSMOKYTHI KaHaBku. [loBepraroum
IUTYH>KEp BIJTHOCHO KOpITyca, MOKHA PETYJIIOBATU MPOX1AHUNA NEPETUH JAPOCEIIS.

[Ipuxnamom  fApocenss  NOCTIMHOTO — NEPETUHY  MOXE  CIY)KUTHU
IUIACTUHYACTUH Jpocenb (puc. 9, a), IO CKIagaeTbcs 3 HAOOpy IUIACTUH 3
OTBOpPaMH, PO3JAUICHUMHU TOHKUMH METaJIEBUMH KUIbIIMU. Ormip HOro 3aiexuThb
BiJl PO3MIpY 1 KIJIBKOCTI OTBOPIB y IUIACTMHAX 1 3arajbHId JOBXHHI Ha0Opy
MJTACTHH.

YTpatu Hamopy B JIpOceNsx IMPU JAHOMY Iepernaji TUCKY 3alekaTh Bl
HIBUIKOCTI IOTOKY 1 BIJI CUJIM TE€PTH, @ OTXKE, 1 B1J B'I3KOCTI poOOYOI pIIUHHU.

VY rigpornpuBogax poOOYMX OpraHiB HEBETUKOI MOTYKHOCTI 3HAWILUIN
IIUPOKE 3aCTOCYBAaHHS JAPOCEl PEryjabOBaHi, 30JIOTHUKOBI (puc. 47, €), 1o
JO3BOJISIIOTH  OZIEpKaTh OyJllb-Ky BEJIMYMHY poOouoi BUTpaTH 0Oe3 po30HMpaHHs
npocensi. Y kopmnyc 1 ycTaBieHMM 30J0THHK 2 Ha OOKOBIA IMOBEPXHI SIKOTO
npodpe3epoBadi poOodl MUIMHK 3 Yy BUMISAI TPUKYTHUX TMOAOBXKHIX TMa3iB
(«BycukiB»). Ilpu mepemiieHHl 30JI0THUKAa 2 yIiBO, KOJM MOro KIiHEUb 3
«BYCHKaMW» TIOYHE BXOJWUTHU B JIIBY HWIIHAPUYHY MNPOTOUKY 4, BUTpaTa Oyne
IJIABHO 3MEHINyBaTHcs. Llel mpuHLMIT perysaroBaHHS BUTPATH BUKOPUCTAHUM Y
BUITYCKAEMOMY CEPIMHO NIUIMHHOMY aiadparMEHOMY, PEeryjJbOBaHOMY JIPOCEi
tunty «JIP» (puc. 10) TOHKOro HACTPOIOBaHHS 3 JIHIMHOI XapaKTEPUCTHUKOIO
3MIHU BUTpPATH.

12 4 5 6 , Tuck 4
3 9
d / A '
= I A e 31uUB
2 NN 3 BTpAaT
b: = e

‘ —== T
13 3 2 1 11 10 THUucCK #

Puc. 10 Ilinunuuii, giagparMoBHii, peryiboBaHul apocenb TUiy «JP» 1
JOTr0 YMOBHA ITO3HAYKA



JHpocenb ckiamaerbes, 3 Kopmyca 1, y pO3TOYEHH1 SIKOTO MOMIIICHHM
JIPOCEIBbHUHN 30JI0THUK 3, Ha OOKOBIM MOBEPXHI SIKOTO 3pO0JIeHI «BYCUKH» Y BHII
TPUKYTHHX TMOJIOBXKHIX Tma3iB 11. BemuuumHa mneperuny poOouoi mrinuHu 10
3MIHIOETBCA UIUISIXOM TEPEMIIlIeHHs] 30JI0OTHHKA BIIPaBO Y3/0BXK Horo oci. lle
nepeMileHHs] JOCITraeThCs MOBOPOTOM JiMbOa 4, mo udepe3 mtudt 12 moseprae
BTYJIKY, $5IKa 3HaXOAWThC B po3ToueHHl kKpuimku 2. ltudrom 7, mio
MEPEMIIAEThC TI0 Ta3y KOpITyca, APOCEIbHUN 30JOTHHK YTPUMYETHCS BIJ
IPOBOPOTY HABKOJIO CBOET OC, a 32 paxyHOK mTU(dTa 6, 110 00EpTAETHCSA Pa3oM 13
BTYJIKOIO 5 1 3aHYpE€HOTO B TBHHTOBY KaHaBKYy 13 30JI0THUK 3 TepeMiIaeThCs
BIIPaBO, cTHCKatouu npyxuny 8. [Ipu moBopori nimba 4 Ha kyT A0 300° MoxkHa
ofepKaTH Oyab-AKy BETHYMHY BUTPATH B Mexkax Q —0 10 Q=Q,,, .

[linBeneHHs poOOYOi piIMHY 1 BIABIA 11 311HCHIOETHCS Yepe3 oTBopu A u b,
a BUTOKH BUKOHYIOTBHCS IO EHTPAIIbHOMY KaHally B 30JI0THUKY 3 uepe3 mryuep 9.
[Ipu 3MiHI HABaHTAXKCHHS HA BUX1AHIN JaHIII T1pOJABUTYHA, TOOTO 3MiHI IIepernay
TUCKY Ha Jpoceii 1 KOJUBaHHAX TeMmmepaTypu (B'SI3KOCTi) poOOYOi piIUHH,
BEJIMYMHA BCTAHOBJICHOI IPOCETIEM BUTpaATH OyJ1€ TaKOK KOJIUBATHUCS.

Butpara piauHu uyepe3 apocesb NpsMO MPOMOpIiiHa Mepenaay TUCKY, a
TaK SK Iepernaj TUCKY B JPOCENl 3aJIeUTh BiJI HAaBAHTAXKEHHSI, IMOJI0JIAEMOTO
TIPOJABUTYHOM, TO TPHU MEPEMIHHOMY HaBaHTAXEHH1 3MIHIOETHCS 1 IMIBUAKICTH
BUX1JIHOI JJAHKH T1IPOJIBUTYHA.

JUtst miATPUMKM HEOOX1AHOI MIBUJIKOCTI TJIPOJBUTYHA MO HABAHTAXKEHHIO,
[0 3MIHIOETHCS, 3aCTOCOBYIOTh PETYJISATOPH BUTpaTH. [0 CKilamy perysisTopis,
KpIM JIpOCENiB, BXOAATH KJanaHu, 0 3a0e3Ne4y0Th NOCTINHMI nepenaj TUCKY Ha
JIPOCEJTL.

Cunxponizamopu. Y psifii ClUIIbCHBKOTOCTIOAPCHKUX MAIIWH 71 BAKOHAHHS
33JIaHOTO  TEXHOJOTIYHOTO Tpolecy HeoOXiAHa CHHXpPOHHA po0OoTa BCIX
napajieiabHO IMAKIIOYEHUX TiIpoABUTYHIB. CXeMH CHHXPOHI3aIii TiIpOJABUTYHIB
CTBOPIOIOTHCS Ha 0a3i JPOCENbHUX Yd 00'€MHUX NUIBHUKIB 1 CyMaToOpiB MOTOKY,
110 32 JIOMOMOTOI0 aBTOMATHYHUX PETYJSTOPIB MiATPUMYE PIBHI BUTPATH POOOUOT
pIAMHU B PIBHOODKHUX MOTOKaX (MPHU iXHROMY MOJIJI YU 3JIUTTI) HE3AJIEKHO BiJl
HABAHTAKCHHS.

[TpuHun nii ApocenbHOTO MIIbHUKA MOTOKY 3HAXOAUTHCS B HACTYITHOMY.
PoGoua pigmHa Bif Hacoca HAIXOIWUTh Yy JIBHUK uepe3 kaHan 2 (puc. 11, a) 1
noTiM yepe3 npoceni 1 1 3 mo kaHamam 5 1 6 NPOXOIUTH JIO CIIOXKHBAYiB,
oOTikarouu, mopiieHs 4. K10 oouaBa CroKUBayl HAaBaHTAXXEHI OJTHAKOBO, TUCK Y
iXHIX MaricTpaisix, 10 MABOASITh OJIHAKOBUM, a TaKOX uepe3 KaHamu S5 1 6
NPOTIKAE OJHAKOBA KUIbKOCTI piauHu. [lpM HeoaHaKOBOMY HaBaHTa)KEHHI
CIIO’KMBavIB TUCK B OJIHIM 3 Kamep JIbHUKA, HAMPUKJIAJ B JIIBIH, 3pOCTa€, a OTKE,
3MCHIIIYETHCS TIepenaa TUCKY Ha Jipocelti 1. Y pe3ynbTaTi 1IbOT0 BeJIMKa YacTHHA
pIAMHYU TIparHe npoutu uepes3 Apocenb OnHak 3aBAsSKH 30UIbIIEHHS TUCKY B JiBIN
KaMepi MopIeHb 4 nepecyBaeThCs BIIPABO 1 YACTKOBO MEPEKPUBAE KaHa 5.

VY 11poMy MOJIOKEHHI MOpIIeHb 4 Oyae 3HAXOAWTHUCS JIOTH, TIOKH THCK Y
KaMepax He 3pIBHOBXKHUTHCS, a KUIbKICTh PiJIMHU, 110 HAAXOAHUTH O CIIOKUBAYIB,



HE CTaHE OJIHAKOBOIO.

Henonik apocenbHMX AUIBHUKIB MOTOKY - HEMHUHYYl BTpaTH HAmopy B
JPOCETISiX, a TAKOXK Te, 110 BOHU PO3paxoBaHi Ha 00CIyrOBYBaHHS HE OUIBII JBOX
CIOKMBayiB. Y 1bOMY 3B'SI3KYy iX 3aCTOCOBYIOTH JIMILIE B Iepeadax 3 BIAHOCHO
HEBEJIMKUMH BUTPATAMH PIJIUHU.

OO6'emuuit nuibHUK MOTOKY (puc. 11, ©) sBisie co0oro nBa 4yu OLIbIIe
TiApPOMOTOPIB 7, HaWYaCTIIIE IECTEPEHHUX, 310paHuX B OJWH OJIOK, Tak, IO iXHI
Belydi IIECTIPHI OPCTKO YKPIIUIEHI Ha OJHOMY 3araJlbHOMy Bally, a BEJICHI
HIECTIpHI BUIBHO 00epTaloThcs Ha 3araibHiil oci. Pobowa piamna 3 Hacoca
MOJIA€THCS 10 TPIHHUKA 8, BIIKUIS BOHA HATXOAUTH JI0 T1APOMOTOPIB 7, MPUBOASIUN
ix B oOepTaHHS.

3aBISKH KOPCTKOMY KIHEMAaTHUYHOMY 3B'SI3Ky BCl IIECTIpHI 00€pPTaIOThCA 3
OJIHAKOBOIO YaCTOTOI0, TOMY B KOXXHHUU 3 TAPOUMIIHAPIB 9 HaIXOIUTh OJHAKOBA
KUTBKICTh P1IMHH, HE3aJIC)KHO B1JT PO3IMOLITY HABAHTAXKCHHS MK HUMH.

KKJI 06'eMHUX NUIBHUKIB MOTOKY 3HAYHO BHINE, HIK Y APOCEIBHUX, TOMY
iX 3acTOCOBYIOTH Yy OLIbIII MOTYXHIX
T1IpONPUBOJIAX.

Puc. 11 [linpHUKH TOTOKY: a - ApocenbHuil; 0 - o0'emuuid: 1, 3- apoceni; 2,516 -
KaHalv; 4 - OPIIIEHb; 7 - TIAPOMOTOP; 8 - TPIHHUK; 9 -T1APOIIITIHIPH.

T'iopoakymynamopu

INapoakymynaropu npu3HAYeH1 Uil HAarpOMa KEHHS eHeprii 1 Biajgaul ii
TiIPOJIBUTYHAM TIpU KOPOTKOYACHUX TEPEBAHTAKEHHSIX, KOJIM TOTYXKHICTh
NEPEBUILLYE MOTYKHICTh, IO PO3BUBAETHCSI HACOCOM.

[NapoakymMynaTopy BUKOPHUCTOBYIOTHCSI TaKOXK SIK Oy(epHi MPUCTPOi IS
3TNMAKyBaHHS PI3KUX KOJUBaHb THUCKY B TIAPONPUBOAAX TMPHU MEPEMIHHHUX
HABaHTA)XCHHAX 1 3MEHIICHHS YaCTOTH BKJIIOYECHHS 3alI001’KHOTO KJanaHa.

VY 3anexxHOCTiI BiJl COCOOY HArpOMapKEHHsS €HEeprii TiIpoaKyMylsaToOpu
PO3IUISIOTH HA MPYXUHHI 1 THEBMOT1IpoaKkyMysitopu (puc. 12).
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Puc. 12 Cxemu 11 yMOBHa MO3HAYKa T1ApOaKyMyJsTOPIB: a — MPY>KUHHUI; O
— ITHEBMOT1APaBIIIYHUH.

[Ipy>XrHHI T1IPOAKYMYJSTOPH IIMPOKO 3aCTOCOBYIOTh Y TiApOCHUCTEMAxX
3aJHPOT0 HAUIIMHOTO IMPUCTPOIO BCIX MAapOK TpakTopiB «bemapych», a Takox A
NIATPUMKKA  THCKY B OycTepl (QPUKIIHHUX TIAPOMIIATACKHUX MYy(PT MpHU
MEePEeKITIOYCHH1 nepenay TPaKTOPIB TUITY K-701 1 T-150.
[THeBMOT1IpOaKyMyIATOPU TaKOX BUKOPHCTOBYIOTh Ha PI3HUX
CUIbCHKOTOCTIOAAPCHKUX MAalIMHAX JJIsl 3MEHILEHHS MyJbcallii BUTPaTH PiIMHU B
HaIIPHUX TIIPABIIYHUX MAriCTpalfax 1 3aXUCTy TIIPOCHCTEM BiJ TiIPaBIIUYHUX
yaapis.

Ha MOOUIBHMX  CUIBCBKOTOCHOJAPCHKUX  MAallMHAX  3aCTOCOBYIOTh
TOJIOBHUM YMHOM MPY>KHWHHI, TOPIIHEB] IIPOAKYMYISTOPH.

[IpyxxunHuil rugpoaakymysisTop (puc. 12) ckimagaerscs 3 kopmyca |1,
NOPIIHSA 2 1 MPY>KUHU 3, 110 3°KUMAEThCS M JIEI0 TUCKY PIIMHU, IO HAAXOAUTD 3
Hacoca B KaMepy S5 uyepe3 KJamaH 3apsalkud (Ha PHUCYHKY HE TIOKa3aHUM),
aBTOMATUYHO 3'€IHYIOUMI 3a3HAUYEHY MMOPOKHUHY 5 3 HATHITAJILHOIO MaricTpauiio
Hacoca MpU MaJiHHI TUCKY B TIIPOAKyMYJISITOpI HMKYE BU3HAUCHOI BETWYUHU 1
BIJIKJIIOYAE HACOC TIPU JIOCATHEHHI 3aJaHOT0 THUCKY 3apsaku. llpu 3'emHanH1
MOPOKHUHU 5 31 CIIOXKMBAYEeM TPY>KWHA 3 PO3TUCKAETHCS 1 BUIITOBXYE PIAMHY 3
riIpoaKyMyJiaTopa B poOouy KaMepy CIOKHBayva.

[Ipy>kuHHI T1APOAKyMYyJIATOPH MarOTh Mally MICTKICTh 1 pO3paxoBaHl Ha
HeBenuKi THCKH (2-3 MITa).

Y  psaai MOOUIBHHX  MAaIIMH  3aCTOCOBYIOTBCA — T1JPONHEBMATHUHI
aKyMyJISITOPH, 10 MalTh YyCEpEeAWHI TepPMETUYHOI €MHOCTI JBI KaMmMepu -
NOBITPSIHY 1 PIAMHHY, K1 PO3AUICHI MOPIIHEM 3 YIIUIbHEHHIM. ['1IponHeBMaTHYHI
aKyMYJISITOPH BUTOTOBJISIFOTHCS Ha THCK 10 20 MI]a.

MicTkicts AW , M°, IPY/KHHHIX aKyMyJISTOPiB BH3HAYAIOTH 110 GOPMYIi:

AW = Sh,
ne S - mioma mopiHs, M2 h - Xix mopmrHs (10IaTKOBHIA CTHCK TIPYXKHHH),

Tuck p pimuHu MOKHA BU3HAYUTH (03 00Ky cuil TepTs) 1o hopMyi:
F, F, +zh

S s

ne Fp; - cuna npy>kHOCTI Py XKUHU NPH 11 monepeaHii nedopmarii, H;




Z -TBEpIICTh Npyxkunu, H/m.

[THeBMOTIApaBIIYHUN TOPIIHEBUN akyMyisaTop (puc. 12, 0) ckinamaeTbes 3
HWTIHAPUYHOTO Kopyca | mopiiHs 2 3 yUIIbHIOBAIbHUM KUTbIIEM

[Topiuienb 2 AUIUTH BHYTPIUIHIO MOPOKHUHY Kopriyca | Ha MHEBMATUYHY
NopoKHUHY b, 3an0BHIOBaHyY uepe3 3BOPOTHHM KJlanaH 4 CTUCHEHUM MOBITPSIM YU
a30ToM AQg TiJ ACSKUM MOYATKOBUM THCKOM Prin. ['1IpaBiiyHa MOpOKHUHA A
aKyMyJIATOpa NPUEIHYETHCS JI0 T1IPOCUCTEMH 3 TUCKOM p. [Ipu 3011bIIEHH] TUCKY
po6ouoi piTuHU B rmpOMepe)Kl 10 P>Pmin BIIOYBa€ThCS 3apsiaKa aKyMyJsTOpa,
TOOTO MOpIIEHB 2 HCpCMlH_[aETBCH Haropy 1 CTUCKA€ Ta3 y MOPOKHUHI b 10 THCKY
Pmax=P- Ko TUCK Yy ru:[pOMepe)Kl CTa€  P>Pinax AKYMYIATOP PO3PSILKACTHCS,
TOOTO TOpHIEHb 2 TEPEMIIAEThCd BHHM3 1 BHTICHAE poOody pinuHy Q5 3
NOPOKHUHU A B T1IPOJIIHIIO.

IuTaHHSs A5 CAMOKOHTPOJIIO 10 JieKii Ne 3.

1. Slx mo3HayalThCS HA CcXeMaxX MPUHIUIIATBHUX, 3T1IHO CTAaHAApTIB,
riipoanaparypa (KJamaHd: 3amo0ikKHI, PEAYyKIiHHI, 3BOPOTHI, AUIBHUKU
MOTOKY, APOCEN, IIPOPO3NOAUTEHUKH)?

2. Ha sxomy mpuHIUIi ocHOBaHa po0OoTa TijiponpuBoiB? OOIpyHTYHTE 11€.

3. o Ha3uBaetbcs rigpoanapatom? Sk BoHM Kiacu(ikyroTbCsa?

4. lllo nasuBaetbest apocenem? Sk BoHu kiacudikyroThcsi? B womy mossirae
MPUHIAT TX J1i7

5. Illo HazuBaeThcs TiapokiamaHoMm? Sk BoHM KiacudikyroTbes? B domy
BIJIMIHHICTb KJIamaHiB NpsiMOi 1 HeNpsMoi Jii?

6. Illo HasuBaeTbcs  Tiapopo3nomiabHUKOM?  Jlaiite — kiacudikariro
TAPOPO3NOALTEHUKIB. OXapaKkTepu3ynTe MPUHIMUN 1X .

7. 3a sKor0 (QOpPMYJIOI0 3HAXOMATHCS BUTPATH PIIUHU B TiapoarapaTtypi?
OxapakTepusyiTe 1e.



