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['napoduLMpoBaHHOE TEXHOJOTHYECKOE 000pyJOBaHHUE

1. Llenb pa6oTbi

BbINONIHEHME KOHTPONbHOM PaboTbl — 3aK/OUUTENbHbIM 3Tan
N3yYeHUs1 CTyYAEeHTaMu ANCUMNAMHBLL «MapodULMPOBaHHOE TEXHOJO-
rmyeckoe obopyaoBaHue» Mo LMKy 06s3aTeNbHbIX ANCUMNINH Bapu-
aTUBHOW YacTu.

Llenbto KOHTponbHOM paboTbl Mo AncunnanHe «lmapoduumnpo-
BaHHOE TexHomornyeckoe o060pyaoBaHWE» HABMAETCA 3aKperieHne
3HaHWA M HaBbIKOB MO U3YYEHMIO OCHOB MOCTPOEHUS U (PYHKLIMOHMPO-
BaHWS TEXHOJSIOrMYeCcKoro obopyaoBaHUs, LeENeBbIX MEXaHU3MOB, KO-
TOpble YNPaBNSOTCA rMApoO- U NMHEBMOMEXAaHMYECKMMM CUCTEMAMWU, a
Tak e npuobpeTeHne NpakTUYeCcKMX HaBbIKOB peLleHUs 3afa4y aHa-
N13a AeWCTBYIOWEro U CMHTE3a HOBOro rmapocULUMpPOBAHHOIO TEXHO-
nornyeckoro 060pyaoBaHMS, HACTPOMKW paLMOHANbHBIX PEXMMOB
paboTbl OCHOBHbIX €ro LiefieBbiX MEXAHU3MOB. [Ns1 pelleHns 3Ton 3a-
[laun B NPUOXEHMSAX NPeACTaB/ieHbl TUMOBbLIE MPUMEPbLI CXEMOTEXHU-

yeckux pelleHnii FeTO, nx LeneBbiX MEXaHM3MOB W arperaTos.

Ans ycnewHoro BbiNOSHEHUS paboTbl CTYAEHT AODKEH:

e Obnapatb HeO6XOANMBIM 06BEMOM TEOPETUYECKNX 3HAHUN;

e YMeTb aHanNM3MpoBaTb pacyeThbl C Lesblo 060CHOBaHMS Npu-
HMMAEMbIX MPOEKTHbIX PELLEHUN;

e YMeTb M0/Ib30BaTbCS TEXHUYECKON NUTEPATYypON, CrpaBoy-

Hukamn, FOCTamMn n ApyrMMmM HOpMaTUBHLIMU MaTepuanamu.
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['napoduLMpoBaHHOE TEXHOJOTHYECKOE 000pyJOBaHHUE

2. CocTtaB M coaep)xaHue 3afjlaHUAl Ha BbINOJIHEHUE KOHTPOJ1b-
HO pa6oTbl
MonyyeHHble CTYAEHTOM 3aAaHusl, ANS BbIMNOSIHEHUST KOH-

TPO/IbHOM paboThl coAepX<aT creayrolme AaHHbIE:

e TeMy paboTbl C HAUMEHOBAHNEM TEXHOIOrMYeCcKoro obopyno-
BaHUS;

e [IpyHUMNNANBHYIO MK PYHKLMOHANBHYIO CXEMY MMApaBnye-
CKOro Man NHEBMaTUYECKOro Npmeoaa;

e [1OSICHEHUS K 3/IEMEHTAM MPUHLMMMANBHON U YHKLUMO-
HaNIbHOW CXEMbI

3. 3Tanbl BbINOJIHEHUS PaboTbl

KoHTponbHast paboTa COCTOUT M3 nociefoBaTeSlbHbIX 3Taros,
o4YepeaHOCTb BbIMNOSIHEHUS KOTOPbIX NpeAcTaBeHa aanee.

1) WM3yunTb 1 caenaTtb aHann3 UCXOAHbLIX AAHHbLIX, NpeACcTaBeH-
HbIX B 3alaHUWN. BykBeHHble NO3MLUMOHHbIE 0603HAYEeHNS OC-
HOBHbIX 3/IEMEHTOB rMAPONPMUBOAA NPUBEAEHBI HUXKE.

2) OcyuwecTButb Noabop nuTepaTypbl, He06x0ANMON ANs Bbi-
NOSIHEHMS paboTbl, CM. CMMCOK PEKOMEHAOBAHHON NUTEpaTy-
pbl.

3) BbINOAHMTBL ONUCaHWe NpUHUMNA AEUCTBUS U (PYHKLMOHAMNb-
HOro Ha3Ha4yeHns r’MapPoPMUMPOBAHHOIO TEXHOIOMMYECKOMO
obopyaoBaHusl.

4) CpenaTb aHanu3 rMAPOKMHEMATUYECKUX LIENEN NPUBOAA.

5) CoctaBuTb YHKUMOHABbHYIO CXEMY NOTOKOB rMaponpueoaa.

6) CpenaTb BblBOAbI MO paboTe.
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['mapoduumpoBaHHOE TEXHOJIOTHYECKOE 000py/I0BaHUE
PaboTa odopmnsieTcss Ha nuctax dopmata A4 1 6poLutopyeTcs
B O6MIOXKY M3 MNOTHOM 6yMaru. Ha nuueBol CTOpoHe 06MI0XKKU

0hopMnSeTCcs TUTY/bHbIA NUCT B cooTBeTCcTBUM ¢ CTIM1-2001.

4. MeToanKa v npuMep BbINOJSIHEHUA paboTbl

B kayecTBe npvMepa BbINO/IHEHMS BapuaHTa KOHTPOJSIbHOM pa-
60Tbl, pacCCMOTPUM aHanM3 rMapornpuMBoAA arperaTHoOro CrtaHka. AHa-
/N3 arperaTHoOro CTtaHka COCTOUT U3 onucaHus obbekTa rmapoduka-
UMK (MCNonb3yss COOTBETCTBYIOLLNE UCTOYHUKM) U YETbIpEX MOCIEno-
BaTe/NbHbIX 3TANOB aHanM3a ero rmapo W rMHEBMOMEXAHUYECKUX Noa-

cuctem (Mcnonb3ys MeToamky n.4.1-4.2).

4.1 OnucaHve NpyYHUMNa AENCTBUA U PYHKLIMOHANBHOMO Ha3HaYeHus
roTo

ArperaTHble CTaHKM B COOTBETCTBMM C 3BOJIOLMEN Pa3BUTUS
MeTannoobpaboTkn NosIBUIUCL Ha 3Tane, Koraa cneumasnbHble U cre-
LMann3npoBaHHble CTaHKKM He cTanu obecneumBaTb 3PHEKTUBHYIO
06paboTKy AeTanen B yCNOBMSX BO3pacTaloLen HOMEHKNaTypbl obpa-
6aTbiBaeMbIx getanen [23]. OToMy cnocobCTBOBANO pacliMpeHne Ko-
NIMYecTBa Mogenen u TunopasMepoB MawnH 1 obopyaosaHus. YBenu-
YMBANOCb KOMMYECTBO MOAMMDUKALMI CeLMann3MpoBaHHbIX CTaHKOB,
CHUXXANCA KO3(P(MUUMEHT UX 3arpy3ku, YBENNUMBANIUCL 3aHMMAeEMble
MMW NPOU3BOACTBEHHbIE NOWAAM U NPOU3BOACTBEHHbIE 3aTpaThl.

B 3TUX yCnoBusIX NPUMEHEH arperaTHbii MNPUHLUMUMN NOCTPOEHUS
CTAHOYHbIX cucTeMm [31], Koraa y3nbl pas3fiMyHbIX CTAHKOB Obln TUNKU-

31UpoBaHbl Mo rpynnosoﬁ TEXHOJZIOTMN B BMAE COBOKYMHOCTU OTAENb-



]_[eHTp AUCTAHIMOHHOTO O6y‘{eHI/IH U IMOBbIIEHHUA KBaJII/I(l)HKa]_[HI/I

['mapoduumpoBaHHOE TEXHOJIOTHYECKOE 000py/I0BaHUE
HbIX arperaToB: CU/IOBbIE M PEBONIbBEPHbLIE MOIOBKU, KOOPAUHATHbLIE U
nofatoLlmne CTosbl, CUCTEMbI MPUBOAOB, 3aXXMMHble U Hasupyowme
NpMcnocobneHns, YCTPOMCTBA aBTOMATUYECKOM 3arpy3Kn U pasrpysku
AeTanemn u, CTaHuHbl, CTONKK, TpaBepchl 1 ap.

CraHgaptusauma 1 yHudukauust arperatoB, ObiCTpass CMeHa
KOMMOHOBKM CTaHKa Ha NpuHUMNax yHuBepcanbHO-c6OpHOro obbekTa.
Mpn 3TOM Ha TOW e NPOU3BOACTBEHHOM MJIOLWAAMN U3MEHUNCL BUADI
06paboTKM, KOMMOHOBKA CTaHKa, YPOBEHb aBTOMaTu3auMKM TexXnpo-
Lecca 06paboTkn. B pesynbTaTe CyWECTBEHHO CHMXKAETCA 3aTpaTbl Ha
opraHv3aumio NPoM3BOACTBA, PacTeT MPOM3BOAMTENBHOCTbL 0b6opyao-
BaHWMS.

Hanbonee 4acto NpuUMEHSIOT arperaTHO-CBEPNU/IbHbIE CTAHKW,
obecneumBatowme o06paboTky oTBepcTus (CBepneHue, paccBepnvBa-
HWe, 3eHKepoBaHWe, pa3BepTbiBaHWe, Hape3aHwe pe3bbbl). Kopnyc-
Hble AeTanun, SBNSSICb OCHOBOM Nt060ro MexaHuama, MMeloT 6onbLlume
KONIMYeCTBO O0TBEPCTMN. OOHM U3 HUX ABNSIKOTCA HaNpaBnsoWMMN ANS
MOABMKHBIX COMPSKEHUW, Apyrve (OCHOBHas rpynna) SBASIOTCA Kpe-
nexHbiMK. locneaHne pacnonaratoTcs rpynnamMm n obpabaTbiBatoTcs
NMPUMEHEHNEM MHOTMOMHCTPYMEHTANIbHON HanaAKoW CBEepn, pacrono-
XXEHHbIX B MHOrOLUMNWHAENBHOM FONIOBKE MO KOoopAMHaTaM obpabaTbl-

BAEMbIX OTBEPCTUMN.

4.2. ANropuTM aHaNIM3a UCMNOJIHAAEMbIX ABMKeHu FOTO

ANropuTMbl paboumx LMKIOB arperaTHO-CBEP/INbHbLIX CTaHKOB
XapaKTepeH ANs Apyrvx TUMNOB CTAHKOB, NMO3TOMY B KauyecTBe TUMOBO-
ro NpuMepa ANa aHanM3a KMHEMATUKWU arperaTHbIX CTaHKOB MPUHAIN

arperaTHo-CBepnManblﬁ KOMMJeKc Ha puc.1.
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['mapoduumpoBaHHOE TEXHOJIOTHYECKOE 000py/I0BaHUE

d71an 1. AHanu3 3/1IeMEHTOB pabouero unkaa. ArperaTHbiii
CBEP/IMNbHbIA KOMMIEKC Ha puc.1l npeaHasHayeH ans aBToOMaTU3npo-

BaHHOW 06paboTKMN OTBEPCTUIA.

Mpn ropv3oHTanbHOM KOMMOHOBKE COAEPXXWUT CUMOBYIO CBep-
NUNbHYIO0 roNnoBKy 1,2,3 NOBOPOTHLIA KOOPAMHATHBIA CTON 4, NPUCMO-
cobneHve ans 3akpenneHns aetanu 3, 3arotoBky 5, ynopsbl Yi 1 Bbl-

KntoyaTenu KoHeyHble BK, gnsa 3agaHusa pabodero uukna.

w
11
C
U o u
u B Wy Al
BK1 B2

Puc.1 KomMnoHoBKa arperaTHO-CBEP/INIbHONO KOMMJeKca

e B nosvuuun I nponcxoamT 3arpy3ska — pasrpy3ka CTaHKa;

e B nosuuum II — cBEpneHne oTBEpCTUN ANaMeTpomM d;

e B nosuuuu III — pacceepnvBaHne oTBepCTUSA 4O Ana-
mMeTpa dy;

e B no3uuun IV — Hape3aHue pe3bbbl.

8
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O6paboTka OTBEpPCTUN obecneymBaeTcsl ABMXEHUAMU: Bpa-
LLlEHWe WMHCTPYMeHTa - B1l, mepmnognyecknin NoOBOPOT KOOPAMHATHOro
ctona B2 (ans cmeHbl obpabaTbiBaeMoOM 3aroTOBKM 4, npoaosibHas
nogaya arperaTHou ronosku - 1, aBmxeHune dukcauum aetann B
npucnocobnenunn 3- M2 [48]. Bce aBmxeHns, kpome rnasHoro Bl, Bbl-
MNONHSOT MMAPOMEXAHUYECKME YCTPOWUCTBA. YNpaBleHWE ABUMXXEHUEM
NpOAO/bHON MOAAYn arperatHoOM ronoBkM 1 OCyWeCTBNSIET CTapT-
CTONMOBass MO3WUMOHHAS CUCTeMa, peanu3yeMasl MporpaMmMHo-
BbICTaBNSIEMbIMX  yNopaMn  Yi....Y3 W KOHEYHbIMU BbIKIOYATENSIMU
BK1, BK2. AHanormyHo peanusyetcd ynpasfieHMe MnoBOPOTHO-

AennTenbHbIM ABUXKEHWEM CTONa 2.

d1an 2.AHanu3 pabouei 30HbI. B kaxaon nosuumm pabo-

Yyto 30HYy 06pasyloT MHCTPYMEHT W, 3aroTtoBka — 3, npucnocobneHune
— 1 (puc.2).
f_,.',-_:;

Bl / . L ,
B1 T Y| s
| i 1
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7 / S M/ < I

| g | i
— I'K?Z — - j_rf,._.}.,: :I‘If."
T i Loyo=L

Puc.2 Cxema pabouen 30Hbl ACK

ObpabaTbiBaeTcs CTyneH4yaToe oTBepcTme ¢ aMameTtpoM d, d2
n wnpuHon L1 n L2. Ans ¢opMupoBaHMsi NOBEPXHOCTEN OTBEPCTUM
MCNONb3YETCS METOA Cnefa, peanv3yeMbld BpallatenbHbeiM Bl n ero
noctynaTtenbHbiM 12 aBMXeHneM MHCTpyMeHTa WM. 3arotoBka 3 Hero-

ABWXHA npu obpaboTke.
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B1 — BpauwlaTenbHoe ABMXeHWE, paboyee rNaBHOE, T.K. 6e3

HEro HEBO3MOXXEH MpoLuecc pe3aHbAa.

:% (06/MuH); (1)

ce 7Z'd

ce

n

Vpes — CKOPOCTb pe3aHbs Npu CBEPSIEHWM, ONpeaensaeTcsa Hop-
MaMu pe3aHbs [10];
dcp — AMameTp ceepnieHus (cBepna), 3aAaH KOHCTPyKLUMeW 3aro-

TOBKMU;

Puc.3 Mmapaenuyeckas pyHKLMOHAIbHAs CXeMa arperaTHol rosioBKu

10
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['mapoduumpoBaHHOE TEXHOJIOTHYECKOE 000py/I0BaHUE
O603HaYeHUNSI 3NEMEHTOB BbIMOJHAEMbIX ABUXXEHWI B paboyen 30He
ACT:

e [12 — nocTynatenbHoe ABMXXEHME NoAaYM UHCTPYMEHTA;
e [12y — yCTaHOBOYHOE ABUXEHME UHCTPYMEHTQ;
e V6N — ckopocTb H6bICTPOro Nnoasoaa B 30Hy 0bpaboTku Lon;

e V60 — cKOpOCTb bbICTpOro oTBOAa nocne obpabotku L60O;

[Ans ganbHeMwWwero aHanusa rmapouuMpoBaHHOIO TEXHOSOru-
yeckoro obopyaoBaHus, TpebyeT cocTaBuTb AnarpamMMy ero paboudero

npouecca. [varpaMMa ABUXXEHUS CBEPNWITbHOW FOMOBKWU NpeacTaBne-

Ha Ha puc.3.
Vs Z
ﬁ"
ﬁ; _
—— *
a) 6)

Puc.4 dnarpamma pabouero npouecca CI: a) BpeMeHHas LMKIorpam-
Ma; 6) acku3 paboyero unkna

dtan 3. mapoknHemaTnyeckyto cxemy ACK (He npuBoauTcs)
pasfenuMM Ha oTAaenbHble uenu. Bolaenvm ruapoMexaHUyeckyro noa-
cnctemy apvkeHus 2. cMnoBon arperaTHOM ronoBku B no3uvuum III
Ha puc.4.

JInHeHOe nepeMelLeHne CUTOBOM TOMIOBKM OCYLLUECTBASIET
MMAPOUMANHAP 23 C 3aKpensieHHbIM LITOKOM. 3TO KOHEYHOe 3BEeHO

uenu. HayasbHbIM 3BEHOM Lenun ABNSeTCs HaCoCHas yCTaHoBKa 1.

11



]_[eHTp AUCTAHIMOHHOTO O6y‘{eHI/IH U IMOBbIIEHHUA KBaJII/I(l)I/IKaL[HH

['napoduLMpoBaHHOE TEXHOJOTHYECKOE 000pyJOBaHHUE

[peaBapuTeNbHbIN aHaIN3 TMAPOMEXaHNYECKON CUCTEMbI CBEPINIb-

HOW FONIOBKMU:

1)

2)

DneMeHTbl 3agaHns paboyero uykna — yrnopbl, BolCTaB/sSeEMble
Ha NOABMXXHOWM YaCTK roNOBKKN, BO3AEUCTBYIOLLME HA NSATUMO-
3UUMOHHbIM oceBon nunoT 10.

HanpasneHue asmxeHus, octaHosoM CI ynpasnseT 5-Tu no-
3ULUMOHHbIV 30/T0THUKOBbIM pacnpeaennTesb C 3/IeKTpoMexa-
HormapasnunyeckuMm yrnpasneHuem 10. MNo3smumsa P10 onpepe-
nsieTcsa nonoxenunem dmkcaTopa 9 B COOTBETCTBYIOLLEN NPO-

pe3un (cBepxy - BHM3 1...V).

[1] - YA19 — H20 — H17 — pelka — WIeCTepHsi — penka —
P10 — I nos;

[1I, ITI, IV] - oT NoABWMXXHbIX YNOPOB;

[V]- YA15 — P16 — P17 — pelika — LIECTEpHS — penka —
P10t — B V nos.

3)

BbicTpble nepeMelleHns Von, V6o obecneumsaeTcs:

3.1 CoBMecTHOW napannenbHon paboton Hacocos 1.1, 1.2;
3.2 LlWyHTnpoBaHmeM apoccenen 6.7 rmapoiMHNEN;

3.3 OuddepeHumansHbiM nogkodeHneM NU23 npu 6eicTpom

noasoae Von.

4) Ckopoctu pabounx nogay Vpnl, Vpn2 obecneunsatoTca Apoc-

cennpoBaHMeM NOToKa «Ha Bxoae» (apoccenu 6,7). Hepas-
HOMEpPHOCTb NoAayn, obycrnoBneHHas UBMEHEHUEM Harpy3Ku
Fpes3 yMeHbLIaeTcs yCTaHOBKOW MapannenbHo apoccenen 6,7

M KjlalnaHa pa3HOCTHU ,EI,E]BJ'IEHI/IVI, noaaep>XmBaroLlero Ha rnpo-

12
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XOAHOM CeYeEHNU ,qpoccenel‘/i 6,7 MOCTOSIHHBIN nepenaa aae-

NEHUN N cTabunbHblE pacxojbl.

5) KOHTpOsb NpaBuIbHOCTU U NOCeA0BaTENbHOCTY BbINOHEHMUS
3/1eMeHTOB paboyero uukia ocyLecTBNsIeTCs yrnopamm n Bbl-
KntoyaTensamm KoHedHbiMu (BK) «no nytu» n gasnenunio (pene

faBneHns 14).

Jtan 4.CocraBneHue dyHKLUNOHAJIbHYIO CXEMY NMOTOKOB
rmgponpuvseoaa.

OcHoBbIBasicb Ha paboyeM umkie ruapodUUNPOBAHHOMO TEXHO-
nornyeckoro 060pyaoBaHNs, COCTaBUTb (PYHKLIMOHANbHYIO CXEMY MO-
TOKOB rmaponpueoaa._PyHKUMOHANbHbIE CXEMbl MOTOKOB Ka)Aoro m3
pabounx LMKIOB MMApPONpUBOAA arperaTHOM rofioBKM MpeacTaB/ieHbI

Aanee.,

1) MonoxxeHune «Cron»

Ynpasnsatowmn koHTyp (YK):

[y P10 — IV nos.

Cunoou koHTyp (CK):

H1.1 - M4 — 10c —10°
b H1.2 — 126 — KA21 —10B — 10a — 10a — 10c — 10c’ b

2) «bbICcTpbI NOoABOA>

YNpaBnsitoLWLmMN KOHTYp:

cuctema ynpasnenns ACK — YA19 — YA20 — H17 — P10] — I nos.

CnNoBOW KOHTYp:
13
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['napoduLMpoBaHHOE TEXHOJOTHYECKOE 000pyJOBaHHUE

rKN25(2) — b

H1.1 - 14 — 10c —10°

H1.2 — 1126 — KA21 10a —»10c —18 — n.n. 423

L Kn25(1) — b
n.n. 23 — K012 — 10c

CnuBHas rMaponnHuS:

n.n. ry23 —- K012 — 10c — 10a —-10c —18 — n.n. 'y23

CkopocTb bbicTporo noasoga Vén onpeaensietcs no dhopmMyne:
V6n — Ql.l + %1.2 +QO , (2)
1

roe Q1.1 — pacxon paboyen KMAKOCTN CO3AaBaEMbI HACOCOM
H1.1, M/c;

Q1> — pacxon pabouen XKMAKOCTM CO3AaBaEMbI HACOCOM
H1.2, M/c;

S; — nnowaab nopHeson nonoctu 'L, Mz;

Se — M/IOLLaAb NPOXOAHOro ceyeHms apoccens AP6, M%;

3) MNepsBas pabouas nogaua Vpnl

YnpaBnsioLWmmn KOHTYp:

Y - 8 — P10 — II no3. (kak Ha puc.6.3)

CMnoBOW KOHTYp:

HanopHasi ruaponuHms:

r KAs 4

5 H1.1 - ®2 — 1P6 — 10B — 10a — [J118 — n.n.23

H1.2 — [J126 — K421 — X

L KN25(2) - B

14
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CnusHas rMMAapoSINHNUA.

M23 - KO12 —» 10c — 10c’ — b

CkopocTb pabouer nogaun Vpnl onpegensierca no dopmyne:

M- Ss |2 .
VpnIZ%.\/;(pl.l_pul)’ (3)
rae Me — KO3(ppmUmneHT pacxoaa apoccens [P6;

S, — nnowaab nopLuHeBon nosnoctv M, m%;
Se — nnowaab NpoxXoAHOro ceyeHus apoccens AP6,

M
P — NMIOTHOCTb paboyel XNAKOCTH, Kr/M>;
P11 — AaBNeHWe pa3BMBaeMoe HacocoM H1.1, Mla;
Pyt — AABNEHNE B NOPLUHEBOWN NOMOCTN rMAPOUNIINH-
Aapa, Mla.

4) Bropas pabouas nogaua Vpn2

Ynpasnsawowmn koHTyp (YK):

|Y > 8 — P10 — III nos.

Cunoow koHTyp (CK):
HanopHas ruaponvHus:

r — KOS — ~

5 H1.1 - ®2 — OP6 — AP7 — 10a — J118 —
n.n.MNi23

H1.2 — []126 — K21 — 10B— X

L Kn25(1) > B

CkopocTb pabouyert nogaumn Vpn2 onpeaensierca no dopmyne:
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M-S, |2 .
Vpn2 - 7S1 ’ \/;(pll _pul) ! (4)

rae M7 — KoapduumneHT pacxoaa apoccens AP7;

S, — nnowaab nopluHeso nonoctu MY, Mm%
Se¢ — nowaab NpoxoaHoOro cedeHuns apoccens [P6, Mz;

5) BbicTpbi oTBOA V60

Ynpasnsatowmn koHTyp (YK):

Y —- P13 — P14 — YA15 — P16 —P17 — p-w-p — P10 — V nos.

CuI0BON KOHTYP:

HanopHas ruaponuHms.

H1.1 —» /14 — 10c — KO11 — n.n.l’'y23

H1.2 — 126 — KO21 — 108 — 10c -

6) B koHuUe 6bicTpOoro orsoaa V6o

YNpaBnsiowmii KOHTYp:

Y — P10 — IV nos.

CMnoBOW KOHTYp:

H1.1 > /14 - 10c —»10°
b | H1.2 - TN26 - KO21 —-10B — 10a — 10a — b
10c — 10c¢’

Pabounn umkn ACI 3aBeplueH. [lanee cuctema ynpasnexus Al
nogaeT KoOMaHAy Ha noBopoT ctona. B no3uuuio III nopaetcs HoBas

3aroToBka - pabounii UMK NOBTOPSIETCS.
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4.3. BoiBOAbI NO pe3ysbTaTaM paboTbl

CoenaTb BbIBOA O paccMaTpMBaeMoM rnapoduUMpoBaHHOM
060pyA0oBaHMKM, €ro HasHaYeHUM U YHKLMOHANbHBIX BO3MOXHOCTSIX.
JlaTb peKkoMeHAaUuM MO COBEPLUEHCTBOBAHUIO TMAPOMEXAaHUYECKUX
CACTEM W arperaToB MPUMEHSIIOWIMXCS B PacCMATPUBAEMOM TEXHOJIO-

rmyeckom ob6opya0BaHUMN.

5. BapmMaHTbl 3agaHuM ANA BbINOJIHEHUA KOHTPOJIbHOM
paboTbl

3aaaHune anst KOHTPosibHOM paboThkl No avcumnanHe «Mmapodm-
LMPOBaHHOE TexHonornyeckoe obopyaoBaHue» NS CTYAEHTOB
HanpasnexHms 141100 «3SHepreTMyeckoe MalUMHOCTpOeHne» Bblbupa-
eTCqd B COOTBETCTBMM C HOMEpOM BapuaHTa MO CnucKy B rpynne. B

Tabn. 1 npeactassieHbl UCXOAHbIE AdHHbIE UHANUBUAYAIbHbIX 3aJlaHN.

Tabnuua 1 BapuaHTbl NCXOAHbIX AAHHbIX

Ne Homep | BapuaHT cxeMbl U3 npunoxe- | TpebyeMmbii 06bekT
n.n. | No cnuc- HUsA b aHanuza FeTO
Ky
1 2 3 4
1 01 I'IponoanHaaﬂ noaa-
puc.6 — 3ybodpe3epHbi CcTa- -
e | @ | T
E3-40
[1Bm>xeHne aeneHus
3 03
n pmkcaumm
4 04 [[NaBHOE ABWMXEHUe
pmcv.7 - Kpyrnownmdgosanb- MpononbHas noga-
5 05 HbIY CTaHOK moAd. 3A150

4ya
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1 2 3 4
6 06 pUC.8 - BEPTUKANbHO- NaBHOE ABWMXEHME
XOHWHIOBaJIbHbIA CTAHOK [ABWKeHne nogayu
7 07
moa. 3M83
8 08 pUC.9 - MPOTSXKHOM CTAaHOK [naBHOE ABWMXEHUE
9 09 moa. 76510 [BM>XeHue noaayn
10 10 puc.10 - npecc-nonyasToMaT [NaBHOe ABWMXXEHWE
11 11 ans 06paboTkm nnacrmMacc npeccoBaHus
12 12 puc.11 - WnoHOYHO- [NaBHOE ABWMXXEHWE
13 13 (ppe3epHbIN CTaHOK [lBu>keHne nogaym
14 14 puc.12 - KonupoBasibHO- [NaBHOE ABWMXEHME
MPOLUMBOYHBIA 31EKTPO3PO- npowmnsoyHoro I
15 15 3MOHHbIM CTAHOK
mon.41722Ad1
16 16 puc.13 -non?pequ- MNepemelleHne
CTporasibHbI CTAaHOK Mof. Nnon3yHa
17 17 73074 Mogaya cTona
18 18 puc.14 - BepTUKanbHO- lepemelliene ca-
MPOTSKHOW MonlyaBTOMaT N1a3ok
19 19 | Mop. 7665 Mepemelerie ka-
peTKu
20 20 puc.15 - BbITS>XHOM npecc MpeccosaHne MM
21 21 NBOMHOIO AENCTBUS MpeccoBanue L,
27 27 I'IepeMemel-iwe nn-
HOMM 3aaHen 6abku
73 >3 p1C.16 - TOKapHbIN NATPOH- dukcauns v 3axxmm
HO-LIEHTPOBOM MonyaBTOMaT pe3LoBoro 6s10ka
c Yy 1725Mo3 [NepeknioyeHue
24 24 610Kka KOpobKK
CKOpOCTEMN
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CnuUcok peKkoMeHAyeMOoMW nuTepaTypbl

1. A6pamos E.M., KonecHuueHko K.A., Macnos B.T. 2nemeHTbl
ruaponpusoda: — CnpaBoyHoe nocobue. — Knes.: TexHuka,
1977, -320 c.

2. bawrta T.M., PyaHes C.C., Hekpacos b.b. 'mapasnuka, rma-
POMaLLVHbI U TMAPONPUBOAbI: YUEObHWNK ANsi MallMHOCTPOU-
TesNbHbIX BY30B. — M, 1982, -432 c.

3. TOCT 17752-81. I'maponpueoa 06bEMHbBIN U MHEBMOMPUBOA.
TepMuHbl 1 onpeaenenns. — 1981, — BsameH NOCT 17752-77
Beea. 01.01.1982. - M.: N3a-Bo cTtaHaapTos, 1988. — 73 c.:—
(EamHas cuctema KOHCTPYKTOPCKOWM AOKYMeHTauun). YK
001.4:62-82 / 006.354 pynna T52.

4. TOCT 2.701-84. Cxembl. Bugbl n Tunbl. Obwme TpeboBaHUa K
BbINosIHEHUIO. — NMepen3g. OkT. 1986. — B3ameH NOCT 2.701-
76. — M.: U3a-Bo cTaHaapTos., 1987. — 17 c.:— (EanHas cu-
CTeMa KOHCTPYKTOPCKON AoKkyMeHTauun). YK 62: 002:
006.354 'pynna T52.

5. TOCT 2.704-76. lNpaBuna BbINOMHEHUS MMAPABINYECKUX U
NHEBMaTM4ecknx cxem. — lNepensa. okT. 1986. — BaameHn NOCT
2.704-68 Beea. 01.01.78. — M.: U3a-Bo cTtaHaapTtoB 1987. — 9
c.: - (EanHas cucteMa KOHCTPYKTOPCKOM AOKYMeHTaumm). YK
744: 002: 006.354 Npynna T52.

6. TOCT 2.780-96. O603Ha4eHus1 yCcnoBHble rpaduyeckme. KoH-
AMUMOHepbl pabouen cpeabl, EMKOCTU rMapaBAMyeckme u
nHeBMaTnyeckne. — 1997. - BzameH NOCT 2.780-68 Beeg.
01.01.98. — M.: U3n-Bo craHpapTos, 1997. — Mexrocyaap-
CTBEHHbIM CTaHAAPT.

7. TOCT 2.781-96. O603Ha4veHuns ycnosHble rpadmdeckume. An-
napaTbl rMapaBANYecKne 1 NHEBMaTUYECKMe, YCTPOMCTBA
ynpasneHns n npubopbl KOHTPOSIbHO-U3MEpPUTENbHbIE, —
1997. - BsameH OCT 2.781-68 Beea. 01.01.98. — M.: U3a-Bo.
ctaHgapToB, 1997. — MeXrocyapCTBEHHbIN CTaHAApT.

8. TOCT 2.782-96. O603Ha4eHUs1 yCroBHble rpaduyeckue. Ma-
LWMHbI rMApaBanyeckue u nHesmatmnyeckme, — 1997, - BaameH
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15.

16.
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FOCT 2.782-68 Beea. 01.01.98. — M.: U3a. ctaHaapTos, 1987.
— MexrocyaapCTBEHHbIV CTaHAapT.

Oanunos 10.A., Kupunosckuin F0.J1., Konnakos 0., Annapa-
Typa 06beMHbIX r’MAPONPMBOAOB: paboyne npouecchl n xa-
pakTepuctukn. M.: MawunHocTpoeHue, 1990, 272 c.

Kones H. C., KpacHnyeHko J1. B., HukynuH H. C. u gp. Me-
Tannopexyume ctaHkm nog pea. B.K. TennHknumesa. — M.
MawmunHocTpoeHue, 1973. — 472c.

MeTannopexywme ctaHku. NMoa pea. Konesa H.C. — M.: Ma-
LUMHOCTpoeHue, 1983. 470c.

MNpoMmbiwneHHble pob0Tbl B MALLMHOCTPOEHMN. ATNAc CXeM U
yepTexxen, noa pea. ConomeHuea K0.M. -M. MalwumHocTpoe-
Hue, 1987.- 140c.

CnpopeHko B.C. M3yyeHne n paspaboTka CXeMOTEXHUYECKNX
pELLIEHN NPOMBILLIEHHOrO rMApONpuBoAa : y4eb. nocobue /
CvpopeHko B.C — PoctoB H/[: W3paTenbckuii ueHTp ArTY,
2006. — 104 c.

HaBpoukun K.J1. Teopusi 1 NpoekTMpoBaHME rmapo U NMHEBMO-
NpuBOAOB: YUYebHUK Ans CTYAEHTOB BY30B Mo crey. «mapas-
NIMYecKmne MalluHbl, rTMAponpuBOAbLl U rTMAPONHEBMOABTOMATH-
ka» - M.: MawunHocTpoeHune, 1991. — 384 c.

CeewHukos B.K., YcoB A.A. CTaHO4Hble rmapornpueoabl - M. :
MalwumHocTpoeHune, 2004, -512 c.

Cxuptnagse A.l'., bopuckuH B.I1., NeBaHoB B.WU. 1 gp. - Cra-
HOYHbIE rMapaBMyeckne cucTembl: yuebHoe nocobue. Cra-
pbin Ockon: OO0 «THT», 2007. — 276 c.

TpudoHos O.H., NBaHoB B.W., TpudoHosa I".O. MNpuBoabl aB-
TOMaTM3MPOBAHHOIro 060pyaoBaHus. — M.: MalLMHOCTPOEHHUE,
1991. - 336 c.

KoHgakos J1.A., HukutuH I".A., Npokodbes B.H. n ap. Mawu-
HoCTpouTenbHbIM rmaponpueoa / Moa pea. B.H. MNpokodbeBa.
— M.: MawwuHocTpoeHune, 1978. -495c.

KpeinHuH I.B., Kpusy W.J1., BunHuukui E.S., Uenes B.U. 'va-
paB/iMyeckme 1 nHeBMaTUYecKme NpuBoAbl MPOMbILLIEHHbIX
poboToB. lNoa pea. KpeniHuHa IM.B. M.: MaluMHOCTpoeHue,
1993, 304 c.
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20. Monos [.H. lMHamMnka n perynnposaHue ruapo- n nHeEBMOCHK-
cTeM: Yueb. ans BY3oB, 2-e u3a., nepepab. n gon. — M.: Ma-
LUMHOCTPOeHMe, 1987. -464c.

21. MNonos A.H., NaHanoTttn C.C., PSbunnH M.B. M'mapomexaHuka:
Yueb. ans sy3os / Noa pea. A.H. Nonosa . — M. U3g. MI'TY
nm baymaHa, 2002. -384c.

22. ®epopey, B.A., NegyeHko M.H., Nuuko A.®. n gp. N'maponpu-
BOAbl M rMAPONHEBMOABTOMATUKA CTaHKOB / oA pea. B.A.
®epnopua. — Knes: Boicwasa Llkona, 1987. - 375 c.
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Mpuno)xxeHune A bykBeHHble 0603HaUEHMSI 3NIEMEHTOB I'MAPONPUBOAA

N2 YCTponcTBO HaMMeHoBaHMe O603Ha4veHne

n.n.

1 MApPOaKKyMynsatop (MHEBMOAKKYMYNSATOP) AK
2 Annapat TennoobMeHa AT
3 'vapobak b
4 Bnarootaenuresnb B
5 BeHTunb BH
6 [THeBMoOrnywuTenb r
7 Mmapoasuratens (NHeBMoABUraTesb) NOBO- A

POTHbIN
8 [enntenb NOTOKa Al
9 'vmapoapoccenb (MHEBMOAPOCCEND) P
10 mapo3amMoK (NMHEBMO3AaMOK) 3M
11 'vapoknanaH (NHeBMOK/anaHx) K
12 oapokianaH 0bpaTHbIN KO
13 [oApoKnanaH NpeaoXpaHnUTENbHbIN KI1
14 [oApoknanaH peayKLUMOHHbIN KP
15 KoMnpeccop KM
16 "ogpoMoTop (NMHEBMOTOP) M
17 MaHoMmeTp MH
18 'oapoanHaMmyeckas rnepefaya rArn
19 MacnopacnblimTesb MP
20 MvapounnuHap (MHEBMOUMNNHAP) L
21 ogpoanHaMuyeckas MydTa rAM
22 Hacoc H
23 NHeBMornaponpeobpasoBaTenb Mrr
24 'vmaponpeobpasoBaTesb I
25 'vapopacnpenenuTenb P
26 Pene naBneHus PA
27 MvapoannapaT (NMHeBMoanmnapaT) 30/10THUKO- P3
BbIN

28 'mapoannapat (NHeBMoannapaT) KianaHHbIN PK
29 Perynatop noToka Pl
30 Pecunsep PC
31 CyMMaTOp NnoTOKa CrIl
32 TepMmoMeTp T
33 r'mapoAnHaMUYeCcKnin TpaHchopMaTop TP
34 PunbTp )

22




]_leHTp AUCTAHIMOHHOTO O6Y'~I€HHH U IMOBbIIEHHUA KBaJ’II/I(l)I/IKaLLI/II/I

['napoduLMpoBaHHOE TEXHOJOTHYECKOE 000pyJOBaHHUE

Mpunoxxenne b. BapnaHTbl MHAMBMAYANbHBIX 3a4aHWUA K KOHTPO/b-
Hou paboTe
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Puc.6 N'mapoknHeMaTnueckas cxema 3yb6ocgpesepHoOro craHka
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MpunoxeHue B. TecToBble 3a4aHNA 419 CAMOMNPOBEPKM MO ANCLIN-

nnnHe «MmapoduumMpoBaHHOE TEXHONOrMYeckoe 0bopyaoBaHue»

N1 (mononHuTb)

1. Kak knaccupuumpyroT MeTasnnopexylume CTaHKU Mo CTeneHu
YHUBEpPCanbHOCTU, TOYHOCTN, aBTOMaTMU3aLMM

2. Kakue TpeboBaHWS NPeabaBASOTCA K TEXNPOLIECCY pe3aHbs

3. Kak npou3BoauTcs BbIOOp pEXMMOB pe3aHbs

Ne 2  (pOnOMHUTDL)

1. Kakune 3BeHbS HACTPOMKM paclumpsitoT MYHKLMOHAsbHbIE BO3-
MOXHOCTU KMHEMATMYECKUX Lienemn

2. MeToa KonNMpoBaHWS 3aKioYaeTcs B CriefyoLleM

3. Mepexon obbekTa M3 HEMCNPABHOro COCTOSIHMA B HEpaboTo-
CNOCcOBHOE BO3MOXEH TOJIbKO

N 3  (gononHuTb)

1. Ha nepBoM 3Tane aHanm3a KnHemaTukn TO onucbiBaeTcs

2. MeToa obkaTa 3aK/t0YaeTCs B CeAyHoLEM

3. TpoaomKUTENBHOCTb MM 06bEM PaboTbl 06BEKTA, BbIpaXKeH-
Hble BPEMEHEM UM KONTMYECTBOM CpabaTbiBaHWUIA, Ha3biBaeTCA
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N2 4 (QONONHUTL)

1. Ha BTOpOM 3Tane aHanusa kuHeMaTukn TO onpegensieTcs

2. MeToAa KacaHMA 3aK1i0YaeTca B Cneayowem

3. YpaBHeHME rnapaBanNyecknx XxapakTepUCTUK NOTOKa XNAKO-
ctu (rasa) nMeeT BuAa

N2 5 (AononHuTL)

1. Ha TpeTbeM 3Tane aHanu3a kKnHematnku TO npou3BoaUTCS
onpegeneHue

2. AHanus ctaHka E3-40 no Buay asmxenunn PO

3. Cnocobbl nonyyeHns paboumnx xoAoB AendaTbCa Ha

N2 6 (AONONHUTDL)

1. Ob6ecneyeHne TpebyeMoln TOYHOCTM U KauyecTBa AOCTMraeTcs

2. TpuvHUMMbI arperaTMpoBaHNS 3aKOYeHbI B ClIEAYIOLLEM

3. Cnocobbl KOHTPOS NPABUILHOCTU U NOCNEA0BATENIbHOCTU
BbINOSIHEHMSI paboyero LUMKIa oAensaTbCa Ha

N2 7 (AONonHUTL)

1. TlepepaTtoyHoe OTHOLLEHME rmapaBIMyeckux rnepegay paBHo

2. MeTtoapl wWnudgosaHmsa bbiBatoT

3. Mpu wnudoBaHuM Bpe3aHMeM nogayda wnmdgosanbHou 6abku
OCyLLecTBNSIETCS
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NO8 (nononHuTL)

1. OcHoBHble TeHaeHUMN pa3BuTusa MPTO

2. CyuwecTByloT 4 TMNa TOYHOCTM 06paboTkuM WnndoBaHm-
eM

3. YpaBHeHust KNHeMaTU4eckoro banaHca obecneumBatoT

N99S (nononHuTL)

1. Tpu npoaonbHOM LWNMdOBaHUM ASIMHHBIX AeTanel S, obecne-
yMBaeTcs

2.Crnocobbl NonyyYeHns YCKOPEHHbIX X0A0B ObiBatoT

3.4ns MHOroCtyneH4aTtblX KNHEMaTUYECKNX LENAX YaCTOTbl Bpa-
LLEHNA NPEACTaBNAT B BUAE

Ne 10 (oononHUTL)

1. Cnocobbl 3a/1aHNS 3NEMEHTOB HAaCTPOMKN KUHEMATUYECKUX
yenemu

2. OCHOBHble TUMbI MMAPOPULMPOBAHHOMO 3aXXUMHOro obopyao-
BaHuS

3. Cuncrema no3numMoHMpoBaHUs No ynopaM B TO xapakTepusy-
eTcs

N2 11 (mononHuTb)
1. o Bmay obpaboTtkm ana MPC knaccuduumnpyoTcs Ha

2. YpaBHEHUS KMHEMaTU4eCcKoro 6ancha, HaCTpOl‘/JIKVI NCNoJIHN-
TENbHbIX ABMXXEHWUI BK/IHOYAIOT B cebs

3. [lpu BbINOSIHEHME ANMMHHOXOAOBbLIX KOOPANHATHLIX NepemMe-
weHun (ao 15 M) npu 6onblIMX NepeMeLlaeMbIX Maccax
Hanbonee pauMoHanbHbIM SBASIETCS NPUMEHEHNE

37



]_[eHTp AUCTAHIMOHHOTO O6y‘{eHI/IH U IMOBbIIEHHUA KBaJII/I(l)I/IKaL[HH

['napoduLMpoBaHHOE TEXHOJOTHYECKOE 000pyJOBaHHUE

N2 12 (mononHuTb)

1. [ng nepunopa skcniyataumu, Koraga MHTEHCUBHOCTL OTKa3a
NOCTOAHHO PACTET, XapaKTepHad MOAE b OTKAa3a

2. TnaBHoe ABuxeHue popMoobpa3oBaHUS NpU METOAE KOMUPO-
BaHWs

3. TpeboBaHUs1 AAaTYMKOB MPU YEPHOBOWN N MOJSTYYMCTOBOM 06pa-
60TKM 3ybuaTbIX KONec

N2 13 (gononHuTb)

1. B ocHoBe rmapoKonupoBanbHOro TEXHOI0MMYecKoro obopyao-
BaHWUSA NEXUT NpUBOA

2. DneMmeHTbl rmapasnunyeckon nogcmctembl FOTO no3sonsto-
LLine BbINOSIHUTb HAaCTPOWMKY PEXNUMOB CKOPOCTHbIX LIMKIIOB

3. O6opynoBaHMe NO3BOSISAOLLEE MPOBECTU MOMHBIA LMK 06pa-
60TKM aeTann HasbiBaeTcs

N 14 (AONONHUTDL)

1. THeBMoruapasnnyeckue npusogbl MOTO apheKkTUBHbI Mo-
CKONbKY 0611a4aoT npenMyLlecTsamm

2. W3MeHeune npou3BOAMTENBHOrO rMapPodMULMPOBAHHOIO TEXHO-
Nornyeckoro 060pyaoBaHMst BO3MOXHO

3. B Ky3HeuyHo-npeccoBoM 0b6opyaoBaHMsA Ans co3aaHus 60nb-
LWMX YCUNNIA UCNONb3YHOTCS
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