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1. MACIIOPT PABOYEM
ITPOI'PAMMBI ITPOPECCHUHAJIBHOI'O MOAYJIA

HpOGKTI/IpOBaHHe THAPABINYECCKUX H MTHEBMATUYCCKUX IIPUBOI0B I/I3IleJII/Iﬁ

1.1 Ob6aacTh NpMMeHeHHs POrPaMMbl

Pabouas nmporpamMma npogeccuoHaIbHOTO MOTYJIS SIBIISIETCS YaCThIO paboueit
IPOrpaMMBbl MOJATOTOBKH CHEIMAIUCTOB CpeaHEro 3BeHa B cooTBeTcTBUU ¢ OI'OC
10 CHELUAIIEHOCTH CIIO 15.02.03 Texnnueckas IKCILIyaTalus
rUAPABJANYECKHX MAIIWH, THJIPONPHUBOIOB U THAPONMHEBMOABTOMATHKH
(6a30B0Oi1 MOATOTOBKM) B YacCTH OCBOCHHSI OCHOBHOTO BHJa MPO(ecCHOHAIbHOM
nestenpHocT  (BIINl): mpoexTHpoBaHWE THUIPABIUYECKUX M ITHEBMATUYECKHUX
MPUBOJIOB U3/IENIMI U COOTBETCTBYIOMUX Mpodeccronanbubix koMnerenuuit (I1K):

1. YuacTBOBaTh B MPOEKTUPOBAHUU THUAPABINYECKUX U ITHEBMATHUYECKUX
MIPUBOJIOB IO 33JJaHHBIM YCJIOBUSM U pa3pabaThIiBaTh MPUHIIUITHATBHBIE CXEMBI.

2.  Hcnonp3oBaTh  MOpUKIQJHBIE  TporpaMMbl  mpu  0GOPMIICHUU
KOHCTPYKTOPCKOM M TEXHOJIOTUYECKON JOKYMEHTAIUH.

PaGouas mporpamma mnpodeCCHOHAIIBHOTO  MOAYJS  MOXET  OBbITh
UCIIONb30BaHA B  JIOMOJHUTEIBHOM  MPOQPECCHOHATHHOM  00pa3oBaHWU U
npodeCCUOHAIBHOW TOATrOTOBKE pPAaOOTHUKOB B 00JacTH OpraHu3aluu U
OpoBeJACHUST pabOT MO MOHTaXy, HalaIKe, UCHBITAHUIO, TEXHUYECKOMY
00CITy’)KHBaHHUIO, PEMOHTY THAPABINYECKIX U ITHEBMATUYECKUX YCTPOIMCTB, CUCTEM
Y TIPUBOJIOB.

1.2. Heau u 3agauv NpoPecCHOHATBHOIO0 MOAYJA — TpPeOdOBaHUA K
pe3yJbTaTaM 0CBOeHHsI NPOdecCHOHATBHOT0 MOIYJIS:

C 1enpto OBAaCHUS YKa3aHHBIM BUJIOM NTPO(HECCHOHATIBHOM ACSITENIEHOCTU U
COOTBETCTBYIOLIUMU MPOPECCUOHATBHBIMU KOMIIETEHIUSIMU 00YYarOIIHUICs B XO€
OCBOEHUS MPOPECCUOHATIBHOTO MOAYJISI IOJIKEH:

UMeTh MPAKTUYECKHUI ONbIT:
— TMPOEKTUPOBAHUS THAPABINYECKUX U THEBMATUYECKUX TTPUBOJIOB;
— TOJIb30BAHMSI MPUKJIAJAHBIMH POTPAMMaMH;

yMeThb:

— TPOEKTUPOBATH TMAPABINYECKUE U MTHEBMATUYECKUE CUCTEMBI U MPUBOJBI 1O

3a1aHHBIM YCIIOBUSIM;

— TPOEKTUPOBATH CUCTEMBI YIIPABICHUS;

- BBINIOJIHATH MPUHIUIHAIBHBIE THAPABINYECKHE CXEMbI COTJIACHO TPEOOBAHUAM
['ocynapCTBEHHBIX CTaHIAPTOB;

— ONUCHIBATh pabOTy MPUBOJA U CUCTEMBI YIPABICHUS MO UKITY;

— nHcaTh CXEMbI IOTOKOB paboyYero Teia Mo 3JeMeHTaM KA padoThl IPUBOJIA;

— COCTaBJIATh PYHKIIMOHAJIBHYIO LIUKJIOTPAMMY;

— pPacCUMTHIBATh ITApAMETPhI TUAPABIMYECKUAX U THEBMAaTUYECKUX MAIlIWH;



— MPOU3BOJUTH PACUET TUAPABIMUYECKUX MOTEPb, SIHEPIreTUUECKUN U TEIIOBOU
pacuer;

— BbIOUpaTh THJIPOJIBUTATENH, TUIPOMAIIIHHBI, rupoanmnaparypy,
KOHJIUIMOHEPHl pa0oyero Tela MW BCIOMOTaTelbHBIE YCTPOWCTBA C
TpeOyeMbIMU TEXHUYECKUMU XapaKTePUCTUKAMU,

— Tmonp30BaThcs ['OCyaapCTBEHHBIMH CTaHAAPTAMU TIPU BHIOOPE CTaHAAPTHBIX
W31CIINM;

— HCHOJB30BaTh COBPEMEHHBIC MPUKIAIHBIE MPOTpaMMBbl JJis BBIMNOJHEHUS
NPUHIIUITHATBHBIX THIPABIMYECKUX CXEM;

3HATh:

— TIOHSITUS TUJPABINYECKOrO (ITHEBMATUYECKOT0) MPUBOJA, THUIAPABINYECKOU
(THEBMATUYECKOW) CUCTEMBI, 00BEMHOM THAPOIIEpEaAUH;

— CTPYKTYpY IIPUBOJIOB Y MPUHIINI I€HUCTBUS;

— KJaccuduUKaIuio MpuBoIOB;

— 001acTh MPUMEHEHHUSI IPUBOIOB,;

— TPEUMYIIECTBA U HEJIOCTATKHU;

— pabouue KUJIKOCTU TUIPOTPUBOIOB, THIPOCUCTEM U UX CBOMCTBA;

— pabouue Tena MHEBMOIPHUBOIOB, THEBMOCUCTEM;

— TUIIOBBIE CXEMHBIE PEMICHUS TUAPABINYECKUX U MTHEBMATUYECKUX TIPUBOOB;

— BU/JIbI CUCTEM YIIPABIICHUSI;

— 3JIEMEHTHI IPOMBIIIJIEHHON THEBMOABTOMATHKH, UX HA3HAUYCHUE;

— (YHKIUU, BBITIOJHSIEMbIE B JJOTHYECKUX CHCTEMaX yIPaBJICHHUS;

— TUIIOBBIE CXEMbl aBTOMAaTHU3allMM  MPOU3BOJCTBEHHBIX  IPOIECCOB €
HCIIOJ30BaHUEM THIPOMTHEBMOABTOMATHUKH;

— YCJIOBHBIE 0003HAUCHHUSI DJIEMEHTOB THAPO- U THEBMOMPUBO/IOB;

— TIpaBUJIa BBIIIOJIHEHUS CXEM TUJIPABIMYECKUX U MTHEBMATUYECKHUX MIPUBOIOB;

— mnpaBwia oGpopmIieHUs PYHKITMOHAIBHON ITUKIOTPAMMBI;

— METOAUKY pacyeTa 00beMHOTO THAPOIPUBOJIA

1.3 Kosm4yecTBO 4acoB HAa OCBOEHHE MPOrpaMMbl MpodecCHOHATHHOTO
MOYJIS:

Bcero - 837 wacoB, B TOM uucie:

MaxkcumanbHON yueOHOM Harpy3ku oOyuatorierocst 657 yacoB, BKIItOUas:

- O0s3aTeNBHON ayAMTOPHOM YyUeOHON Harpy3Kku oOy4varomierocs - 439 gacos,
B TOM 4HcCJie B (popMe MPaKTUYECKOM MOJATOTOBKHU: 396 4acos;

- CamocTosTeNnbHON paboThl 0OyJatomerocs - 218 yacos;

- YueOHoli u mpoun3BoicTBeHHON npakTuku — 180 wacoB, B ToM yucie B hopme
MPAaKTUYECKOM MOATOTOBKU: 180 yacos.



2 PE3YJIBTATBI OCBOEHUA ITPO®PECCHOHAJIBHOI'O MOAYJIsA

Pesynpratrom ocBoeHHsT MPO(ECCHOHATBLHOTO MOIYJS SIBISETCS OBIAICHHE
o0y4JaromuMucs BUJIOM npogeccCuoHabHON NeATEeNIbHOCTU (BILT)
MPOEeKTHPOBAHUE THAPABJINYECKUX H MHEBMATHYECKHUX NMPUBOI0B H3/1e/Hii, B
toM uncie npodeccruonanbubiMu (I1K) 1 o6mmmu (OK) komneTeHusaMu:

Kon HanmeHnoBaHue pe3yJibTaTa 00yUeHus:

I[IK'1 VYyacTBOBaTh B NPOEKTUPOBAHMM T'HMAPABINYECKMX U MHEBMAaTUYECKHUX
MIPUBOJIOB 110 3aJaHHBIM YCIOBUSIM U pa3padaTbiBaTh NPUHIIMITUAIBHBIE CXEMBI.

[IK 2 Hcnonw30BaTh NpUKIAIHBIE MPOTPaMMbl TIPH 0(POPMIICHUU KOHCTPYKTOPCKOM
Y TEXHOJIOTMYECKOU TOKyMEHTAIUH.

OK 1 [ToHnMaTh CyIIHOCTD U COIMATBHYIO 3HAYUMOCTh CBOEH Oyaymiel npodeccuu,
IIPOSIBJIATH K HEW YCTOWYMBBIN HUHTEPEC.

OK2 Opranu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTh, BHIOMPATh THIIOBBIE METOJIBI U

CIOCOOBI  BBIMOJIHEHHSI  MPO(ECCHOHANBHBIX ~ 3a/a4, OIICHWBaTh  HX
3¢ (HEKTHBHOCTH M KA4eCTBO.

OK 3 [IpuHMMATh pelieHus: B CTAaHJAPTHBIX U HECTAHJAPTHBIX CUTYAIUSIX U HECTHU 32
HUX OTBETCTBEHHOCTb.
OK 4 OcylIecTBIATh TOUCK W HCIONb30BaHHEe WHGOpMAIUU, HEOOXOTUMON st

3¢ (HEeKTHBHOTO BHITIOJTHEHHSI MTPO(EeCCHOHANBHBIX 3aj1a4, MPOodeCCHOHATLHOTO
Y JINYHOCTHOTO Pa3BUTHSL.

OK 5 Hcnonp3oBate  WHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUH B
poecCUOHAILHON 1€ TEIbHOCTH.

OK 6 Paborare B KoJulekTMBE W KOoMaHze, 3()()EeKTHBHO OOMIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, OTPEOUTEIISIMH.

OK 7 BbpaTh Ha ceOst OTBETCTBEHHOCTh 32 padOTy UIEHOB KOMaH bl (IIOJYUHEHHBIX ),
Pe3yJbTaT BBITOJHEHMSI 33 JaHUH.

OK 8 CaMOCTOSATEIPHO ONpPENeNATh 3aadd MPo(hecCHOHAILHOTO U JIMYHOCTHOTO

pa3BUTHs, 3aHUMAThCA  CcaMOOOpa30BaHMEM, OCO3HAHHO IUIAHUPOBAThH
MOBBIIIEHUE KBATH(PHUKAIIH.

OK9 OpueHTHpOoBaTbcsl B YCJIOBMSIX ~ 4acTOM  CMEHbl  TEXHOJOTMH B
poecCHOHATILHON 1€ TEIbHOCTH.




3 CTPYKTYPA U COAEP KAHUE NIPO®ECCUOHAJIBHOT'O MOJAYJIA
3.1 TemaTnueckuii njian npopeccuonaiboro moayias IIM.02 IlpoekTupoBanue ruIpaBJIuYeCKUX U MHEBMATHYECKHUX
NPUBOJAOB U3/1EJINH

O0beM BpeMeHH, OTBeJeHHbIH HA 0CBOEHHE MEXKTHCIHIUINHAPHOTO
P ’ e e P IMpakTnka
Kypca (KypcoB)
Bcero CamocrosTeabHas
O0s3aTebHas AyAMTOPHAsI yuyeOHasi HArpy3Ka
4acoB padora
Koant HaumeHoBaHus pa3/ieioB o0yuaromerocs IIpoussoacrBeHHas
(maxc. o0yualomerocst
npogdeccuoHATbHBIX npodgeccHoHATBHOTO (mo npoduiio
. I yuebHas B 1.4. B T.4. B T.4., B T.4., YuebHas, chemmaTbHOCTH)
KOMIeTeHIINH ¥ Hazpy3Ka u NMPaKTH- | JJaGopaTopHbIe | KypcoBasi KypcoBasi 4acoB ’
Bcero, . Bcero, 4acoB
npaKmuKu) 4YecKou pa6oThl U paGora pa6ora
4acoB 4acoB
NMOAro- | MpakTu4deckue | (MPOEKT), (mpoekr),
TOBKH | 3aHSTHS,YacOB 4acoB 4acoB
1 2 3 4 5 6 7 8 9 10 11
K 1-2 Paznea 1 O6bemubIe
THAPaBJIHYECKHE H 1
ApapJIHtieckite 549 319 | 288 122 30 158 S 72 .
NHeBMaTHYeCKHe MPUBO/BI,
TU/IPONTHEBMOABTOMATHKA
K 1-2 Paznex 2 [IpoexTupoBanue
'HEMHBIX THIPABIHYECKHX
obre APABIHHCE 252 120 108 120 60 72 -
H THEBMATHYECKUX
NMPUBO/I0B
IIpousBoacrBeHHasn 36 36
NnpaKkTHka (no npoduiaio
CIeNHATbHOCTH), YaCOB
Bcero: 837 439 396 242 30 218 15 144 36




3.2 Conep:xxanue o0yuyeHus no npodeccuonaisuomy moay.aio [IM.02 IlpoexTupoBanue ruipaBIudecKuxX 1

ITHEBMATUYCCKHUX ITPUBOAO0OB I/I3I[eJII/Il7[

HaumenoBanue Coaep:xkanue yueOHOT0 MaTepuasia, JjaboparopHble padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOsITE/IbLHAsI padoTa Oo6bem YpoBensb
pasnesioB o0yuarommuxcsi, Kypcopasi padora (IPoeKT) (eciu npedycmomperivt) 4acoB OCBOEHUSA
npogeccHoHATbHOIO0
moayJas (IIM),
MEKIMCHUTLTHHAPHBIX
KypcoB (MJIK) u Tem
1 2 3
Paszgen 1. O0bemublie 549
THpPaBJIUYeCKUE U
NMHeBMAaTHYeCcKHue
NMPUBO/IbI, THIPOIHEB-
MOAaBTOMATHKA
MJK 02.01
Oo0bemHubIe
THpaBJIHYeCKUe
H MHeBMATHYeCKHUe
NMPHUBO/IbI, THIPOMHEB-
MOABTOMATHKA
Tema 1.1. Coaep:xanue 28 (22)
O0bemMHBIC Jleknuu, B TOM unciie B popMe NPakTUIECKON morotoBkH ()
THAPaBJIMYECKHE 1 IMonsTHEe M NPUMHLIMI AeiicTBUA 00beMHOI ruaponepeaayu 1 00beMHOI0 rUAPONPUBOJA.
NPUBOAbI M CHCTEMBI OO0beMHast THApaBIyecKas epeada, CTpPyKTypHast M NPUHINIHAIbHAS CXeMa; 00beMHBIN THAPABIMYECKUI MPUBOJI,
CTPYKTYpHasi cxema; o0JacTH TpHMEHeHHs OOBEMHBIX THApOIepenad W OOBEMHBIX THAPABINYECKUX IPHUBOJIOB;
CTallMOHAPHBIC W MOOWIbHBIC THIPABINICCKUAE CHCTEMEI.
2 Mo0niIbHBIE 1 CTAIIMOHAPHBIE THAPABINYECKHE CHCTEMBL 2
CranMoHapHbIe TUAPABIUYECKHE CHUCTEMBI, 00JaCTh MPUMEHEHUS;, MOOWIbLHBIE THUAPABIMUECKAE CHUCTEMBI, X 00JIaCTh
NPUMEHEHHs; OCHOBHBIE PEXKUMBI PaOOThl M YCIIOBHS SKCILTyaTallM THIPABIMYECKHX CTAlMOHAPHBIX M MOOMIIBHBIX
THIPOIIPUBOJIOB; paboune >KUAKOCTH M IKCIUTyaTallMOHHBIE TpeOOBaHMS K pabOdnMM JKUAKOCTSIM CTAI[MOHAPHBIX U
MOOHJIBHBIX THIPOCUCTEM; I'pa( MKy 3aBUCUMOCTH BSI3KOCTH paboueil )KUIKOCTH OT TEMIIEpaTyphl U AaBJICHUSL.
3 CpaBHMTeJIbHBIE XapaKTePUCTUKH THIPABINYECKUX MPUBO/IOB ¢ MPUBOJAMM, PA0OTAIOIIUMHU HA HHBIX MPUHIIMIAX. 2
Oonactb npumeHenust. [TpeuMynecTBa U HEOCTATKH.
TunpaBmraeckuit 00BEMHBIN IPUBOJI, TOCTOMHCTBA M HEIOCTATKU B CPABHEHUH C TIPUBOJAMHU MEXaHUYECKHMH,
ANEKTPUYCCKUMH, TTHEBMATHICCKAMU. OQONACTh PEITIOYTUTEITHHOTO [IPUMEHEHUS MpUBOJA  MEXaHWYECKOro,
JJIEKTPUYECKOT0, THEBMATUUYECKOTO U THIPABIUYECKOTO.
4 Knaccudukanysi 00beMHbIX THAPABINYECKUX NPUB0AOB. CocTaBHbIE YACTH THAPABJIUYECKHX CHCTEM. 2




T'unpapmirgeckas cxeMa 00BEMHOTO THAPABIITYECKOTO IIPHBO/A, COCTAB, HA3HAYEHHE 3IEMEHTOB THAPOIPHUBOAA, (DyHKIINH,
BBITIOJTHSIEMBIE DJIEMEHTaMH B COCTAaBE TUAPONPUBO/IA.
OyHKIUN 00BEMHBIX THAPABIMYCCKIX TIPUBOIOB.

CHMBOJIBI M YCJIOBHBIE 0003HAYEHHSI 3JIEMEHTOB THAPABIMYECKHX IIPHBOOB H €ro0 COCTABHBIX YacTeii

T'OCT 2781-68 Ha ypoBHEe 0003HAU€HMs DJIEMEHTOB THJPOIPHBOJIOB. YCIOBHBIE O0O3HAUCHHUSI THIPABIMYECKUX
HAacoOCOB M MOTOPOB, paclpeesuTeneil )KuaKkocTu. IlpaBuia mocTpoeHus YCIOBHOIO 0003HAYEHUsI paclpeIeIuTeleH,
KJIallaHOB JaBJIEHUs, THIPOAIapaToB YNPaBJICHHS PAcXOJ0M 3allOpHBIX KIIAaHOB, TMIAPOLMINHIPOB. YCIOBHBIC
0003HaueHMsI Tepelladyd PHEPrud W TOATOTOBKM pPabouero Tena, M3MEPHUTENbHBIX NpUOOpPOB, 00BEAWHHTEIBHBIX
pas3IMyHbBIX ycTpoicTB. [IpaBriia BBITOIHEHHUS CXeM THIPABIMYESCKUX ITPUBOJIOB.

CocTaB ruIpaBJIn4ecKoro o0beMHOro npusoaa. B3aumopeiicTBHe COCTABHBIX YacTeii.

OOBEeMHBIE THAPABINIECKHE HACOCHl, OCHOBHBIC MapaMeTphl HACOCOB, 3aBUCHMOCTh MaKCHMaJIBHON YacTOTHI
BpameHus OT pabodero oObBEMa HACOCOB, 3aBHUCHMOCTH OOBEMHOro Ko3(duilmeHTa mone3Horo aeicTBus
THIPABJIMYECKOTO HACOCa OT YacTOTHl BPAIICHHUS, KHHEMAaTHYECKOH BS3KOCTH pPabodeil XHUOKOCTH, NaBICHHSA
HarHEeTaHUs JUIS Pa3INYHBIX THUIIOB HAcOCa.

V3meHeHne NONHOTO KOG (HUIUECHTA MOJE3HOr0 JCUCTBHS HACOCOB B 3aBUCHMOCTH OT JIaBJICHHS] HarHETaHUS MPH
OJIMHAKOBOI YacTOTE BpAILCHHs1, TEMIIEPATYpPE U BA3KOCTH PabOvei KHIKOCTH.

O6OCHOBaHI/Ie BI:I60pa JJIA KOHKPETHBIX TUIIOB I'MAPAaBJINYCCKUX IMMPUBOAOB HACOCOB HA OCHOBAHUMN CPABHUTCIIBHBIX
OIICHOK OCHOBHBIX MapaME€TPOB Pa3JIMYHBIX TUIIOB T'MAPOMAIIINH.

O6J'IaCTI) MNPpCANOYTUTCIIBHOTO MPUMCEHCHUA IUIACTUHYATBIX, MECTCPCHHBIX, aKCUAJbHO-IMOPIIHEBLIX, paaruaibHO-
TOPHIHCBBLIX HACOCOB.

PaGouue :KUIKOCTH TMAPONPHBOAOB, THAPABINYECKHUX CHCTEM H UX CBOMCTBA.

PaGoune XnuaKocTH Uit THIPONPHBOIOB, OCHOBHBIE TPEOOBaHMA K pabOINM JKUIKOCTSIM, XapaKTePUCTHKH paboumnx
KHUIKOCTEH. 3aBUCHMOCTh BS3KOCTH PAaOOYMX XUIKOCTEH OT TeMmmeparypsl, naBieHus OOocHOBaHHE BBIOOpa pabouei
XKHUIKOCTH ISl THAPOCHCTEMBL.

Metoauka pacyera 00beMHOI0 IHAPONPUBOJA.
OCHOBHBIE TEXHHYECKHE TpeOOBaHMS K MPOCKTHPYEMBIM THApPABIMYCCKHM cucteMaM. OCHOBHEIC STarlbl
MIPOEKTHPOBAHUS 00BEMHBIX THIPONPHUBOIOB. [locienoBaTeIbHOCTh U METOIMKA pacdeTa 00BEeMHOTO THIPOIPHUBO/IA.

CrpykTypa ruapaBjmyeckoii cucrembl. CxeMa coeIUHEHU IHAPOCUCTEMBI.

CTpyKTypa THUIPABIMYECKON CHCTEMBI, CXeMa COEAMHEHMH ruapocucTeMbl. OCHOBHBIE COCTABISIONINE YacTH OOBEMHOM
TUJIPABIMYECKON CUCTEMBI CHJIOBAs 4acTh U IpYIIA YNPaBJICHUs CUTHAJIAMH, CTPYKTYpHas CXeMa TUAPaBINYECKOH
CHUCTEMbI, COCTaB I'pyMIbl YHOPABJICHUA CUTHAJIaMHW, BBOJ CUT'HAJIOB YIIPABJICHUA, o6pa60T1<a CUTHAJIOB YIIpaBJICHUS,
CTPYKTypa 3HeprooOecIeunBaroneil 4acT THAPOCUCTEMBI, €€ COCTaB U (PyHKIMOHAIBHOE Ha3HAUEHUE KaXIOro 3JIeMEHTa
SHEprooOeceurBaroIIas 4acTb, OJIOK YIpaBIeHHUs SHEPTHEeH, UCTIOIHUTENIbHAS (IIPHBOJHAS) YaCTb.

10

Cnoco0bl peryJHpoBaHHs CKOPOCTH CHJIOBOT0 OpPraHa 00beMHBIX I'MIPaBJIHYeCKHX NPHUBOIOB. JIpoccenbHoe
peryJiMpoBaHue CKOPOCTH 00beMHOI0 THAPONPHBOa. BuabI cucTeM ynpaBiaeHus.

Kpartkas xapakTepucTHKa criocoba peryiIMpoBaHUS M HPEANOYTHUTENbHas o0jacTh npuMmeHeHHs JlpoccenbHoe
pEryJlIMpoBaHUE CKOPOCTH CHJIOBOTO OpraHa NpHBOAA, CIIOCOOBI JPOCCENBHOTO PEryJIMpPOBAaHHS CKOPOCTH,
YIPaBIAOLUE YCTPONUCTBA U UX XapPAKTEPUCTUKU.

[IpyMeHeHMe yIpaBIsIOIUX YCTPOMCTB A pEryIupoBaHUs CKOPOCTH CHJIOBOTO OpraHa MOCTaHOBKOW Apoccens "Ha
Bxozie", "Ha BbIX0Jie" M "OTBETBICHUH", YCIIOBHS IIPUMEHEHHSI CII0C00a, pacueTHBIE CKOPOCTHBIE MapaMeTphl. THIIOBbIE
CXEMBI T'HJIPONPHUBOJIOB JPOCCENHLHOIO PEryIHPOBaHMSI CKOPOCTH CHJIOBOTO OpraHa MalIMHBI, JPOCCENH C 00paTHBIM




KJIaITaHOM, 00J1acTh TMPUMEHCHMSA, TUITOBBIC CXEMBI BKITFOUCHUA APOCCETIA C O6paTHBIM KJIarmaHOM, YCJIOBUSA IIPUMCHCHU A,
BbIGOp crocoba PEryjampoBaHusl CKOPOCTHU, NAPaAMETPLI, OIIPEAC/IAIOIINC BI)IGOp crocoba PEryjampoBaHusi CKOPOCTH.

11

Craduiansanus, CHHXpOHU3AIUS OTOKOB Pa004YHX JKHIKOCTel B 00beMHBIX IHIPONPUBOIAX.

Crabumi3zanusi, CHHXpOHHU3aIUs M IPOIIOPIHUOHAIBHOE PETYJINPOBAHUE CKOPOCTH CHIIOBBIX OPTraHOB MAIllUH, YCIIOBUS
NPUMEHEHUS] CIOCOOOB IOJJEP)KAHUSI IOCTOSIHHBIX CKOPOCTEH THApOABHUIaTeNei, THUIBI THIPaBINYECKOTO
000pyIOBaHUsI, OCHOBHBIE NapaMeTpbl 000OpYyNOBaHHMs, 00NAacCTh NPUMEHEHHs, PETYJIATOPHI MOTOKOB JKHIKOCTH
TuroBble cxeMbl NPUMEHEHUS! PEryJsTOpoB notoka. [IpmHIMI paboThl CHHXPOHU3ATOPOB (AENUTENCH MOTOKOB),
TUIOBBIE CXEMBl TNPHUMEHEHHs JAenuTened NOTOKOB. CHHXPOHHBIE T'HIPABINYECKUE MPUBOABI APOCCEIBHOTO
pETynupoOBaHus, MpPHUBOABI OOBEMHOTO PETYJIMPOBAHMS, CHHXPOHM3AIMA [O3aTOPOM TOCTYHNATENFHOTO |
BpamaTeabHOro ABMkeHns CuH(a3HbIC THIPABINIECKHE TPUBOMBI.

CuHXpOHU3aIMs IBI)KEHHS UCIIOTHUTEIbHBIX OPTaHOB CTPOUTEIBHBIX MAIINH, THIIOBBIE CXEMBI.

12

IIponopunoHaibHOE pery;IMpoBaHue MOTOKOB Pa0OUYHX HKHIKOCTell B 00beMHBIX IHIPONPHBOAAX.
I'mapoanmapaTypa ¢ IpoNOPIHOHATBHBIM AIIEKTPHUECKUM YIPABICHUEM, HA3HAUCHNE, THITBL, TIPUHIHI YIPaBICHHS
pacxozmoM paboueil KUAKOCTH, yCIOBUS NPUMEHEHNUS. THITOBBIE CXEMbI IPUMEHEHHS THAPOANIIAPATYPHI C
MPONOPLIHOHATIBHBIM IEKTPOYNPABICHHEM.

13

MaiuHHoe peryJupoBaHue CKOPOCTH THAPONPHBO/OB.

MamvHHBI#H coco0 peryIMpoBaHus CKOPOCTH IIEPEMEILEHNUS CHIIOBOTO OpraHa 00beMHOT0 TUIPaBINnYeCKOro NPUBOAA,
THJpaBJINYECcKas CTPYKTYpHas W TNPHUHIMIIHUAJIBbHAS CXeMa OOBEMHOTrO THIAPONPHUBOJA C PETYIHPYEMBIM HAcOCOM,
peryaupyeMbIM T'HIPAaBIMUYECKUM MOTOPOM, THIPABIMUECKUM PEryJIUpYeMbIM HAcCOCOM M THIPOMOTOPOM, 00JacTh
NPUMEHEHHS], B3aUMO/ICHCTBUE COCTABHBIX YacTel 0O BEMHOI'0 THIPOIIPHBO/IA.

OyHKIMY TUIPABINYECKOW ammaparypsl, OJ0Ka yIpaBlieHHs] TapaMeTpaMu OpraHa 0ObEeMHOTO YIpPaBJICHHS MOAAYH
Hacoca WM pacxo/a THAPOMOTOPA, PETYIHPOBOYHBIEC M HATPY30UHBIE XapAKTEPUCTUKHU THAPOIPHBOIOB C MAITMHHBIM
YIPaBICHUEM CKOPOCTH, THUAPABIMYECKHE IMOTEPH U KOIPQUIMEHT IMOJE3HOTO ACHCTBUS THAPONPHUBOIA, IIyTH
noBeieHus KII/l 00beMHBIX TMAPOIPUBOJOB OONBIINX HOMHMHAIBHBIX MOIIHOCTEH, THIIOBBIE CXEMBI OOBEMHBIX
THJPOIIPHUBOJIOB C MAIIMHHBIM PETYJIHPOBAaHUEM CKOPOCTH.

14

MamnHHO-ApocceNbHOE PeryJTHPOBAHHE CKOPOCTH THAPONPHBO/OB, PeryJIHPpOBAHNE CKOPOCTH NPHUBOAAIINM
ABHraTesieM H IPOTHBOAABJICHUEM.

MammHHO-IpocCeIbHOE  PErYIMPOBaHUE CKOPOCTH, pPErYJIMPOBAHHE CKOPOCTH IIEPEMENICHUs 00BEMHOTO
rugpoasurarens OONacTb NPUMEHEHUS PEerylHpOBaHHUS CKOPOCTH THAPOIBUraTeNs INPHUBOASIINM JBUTATENEM,
NPOTUBOAABICHUEM. THUIIOBbIE CXEMbl OOBEMHBIX THAPOIPUBOJOB C PEryJUPOBAHUEM CKOPOCTH IPHUBOJSIINM
JIBUTAaTEJIeM U IpOTUBOAABIICHUEM. I[loJIOKUTENBHBIE W OTPULATENIBHBIE KAadeCTBA DETYJIUPOBAHUS CKOPOCTH
IPUBOSIIMM JBUTATEIEM U IPOTUBOAABIICHUEM.

JlaGopaTopHble padoThl, B TOM YnClie B (popMe IPaKTHIECKOH NOATOTOBKU 4
1 CocraBjieHHE CXEMbI IOTOKOB padoUeil JKUAKOCTH IO JIEMEHTaM IMKJIa paOOTHI MPUCIIOCOOICHHS CTaHKA.
2 CHATHE XapaKTepUCTHK CKOPOCTH TEPEMEIICHNS THAPOIMIMHIPA B 3aBICHMOCTH OT y4eTa IMoOBOpoTa JTuMOa
Jpoccens.
IIpakTHyeckHe 3aHATHS, B TOM YUCIe B (popMe NPaKTHIECKOW HOATOTOBKU 10

1. [IpoekTupoBaHKE TUIPABIMYECKOrO MPHUBOJA MOOHMIBHOW MalivHbl (THAPONpHBOAA OyJbao3epa, CKpernepa, y3ia
HKCKABATOPA M T I1.) COrJIACHO TpeboBaHMsM ['0CyIapCTBEHHBIX CTAHAAPTOB
2. | IlpoekrtupoBaHue CTAMOHAPHON MalIMHBI (THAPOIIPHUBO/A CTAHKA, MPOMBILIEHHOTO poboTa U T 1.). CocraBiieHHe

(hYHKIIMOHATIPHON IUKJIOTPAaMMBI.

10




[IpoekTupoBaHue rHAPONPUBOIA, 00SCICYMBAIOIIETO IIABHOE MIEPEMEILEHNE CUIIOBOTO pabovyero opraHna MaliuHbI ¢
3aJJaHHON cKOpOoCcThi0. OGOCHOBaHKE BHIOOPA THAPABIMYECKOTO 000PYIOBAHHSI.

[IpoexkTnpoBanue THAPONPUBOAA M OOOCHOBaHHE BHIOOpA THAPOAIIAPATYPHI, 00ECHEYMBAIOIIECH KOHTPOIUPYEMOe
JBIDKCHUE C 3aJaHHOW CKOPOCTBIO, HAalpUMeEp, CTPENbl MM PYKOSTH 3KCKaBaTopa, pabodero  oOOpyaoBaHUS
NOrpy34MKa H T.IL

IIpoexTupoBaHUEe TUAPONIPUBOIA TOJBEMHHUKA C ABYMs paOOYMMU THAPOIMINHAPAMH C Pa3IMIHBIM HATPYKCHHUEM Ha
IITOKH TUAPOUMIMHAPOB, OOCCICUUBAIOIIUE TMOCTOSHCTBO MEPEMEINCHNsT THUAPOLMINHAPOB MPH MEePEMEHHON
Harpyske Ha pabounx opranax. CocrarieHue YHKIIMOHAIBHON IIUKIOTPAMMEL.

Tema 1.2.
JIByXno3uHOHHbIE
TH/IpaBJIHYecKue
NPUBOJBI C
peJieiiHbIM
ynpaBJjeHHeM

Conep:xanue

Jlekuun, B ToM ynciie B popMe NPaKTHIESCKOI MOArOTOBKH ()

16 (14)

1

YnpapieHue IBHKeHHEM I'MIPABJINYECKUX NPUBO/OB.

CucteMbl ynpaBleHUS NUKIOBBIC, TO3UIMOHHBIE U KOHTYPHBIE C PEJICHHBIM YIPABIISIOIINM BO3/EHCTBHEM, 00IacTh
npuMmeHeHns. Kitaccuduxanust oObeMHBIX THAPABIMYIECKIX MPHBOIOB IO BUIY U 3a37adaM YNPABJICHHS, THAPOIIPHBOIbI C
PYYHBIM M aBTOMATHYECKHM YIPABJICHHWEM, THAPONPHBOABI CTAOMIM3HPYIOLIETO, IPOIPAMMHOTO W  CIEISIIETO
yIpaBieHus, GyHKINK YIPaBIeHH 00bEMHBIMH THIPONPHBOAAMH CTAIIMOHAPHOTO U MOOHMIIBHOTO HCIIONHEHNMS. PeeHbIii
Croco0 ympaBJeHWSI NEpeMENICHWEM BBIXOAHOTO 3BEHA TIIPUBOJA, OTalbl pENEHHOTO YNpaBICHHUS BIDKCHUEM
JIBYXTO3HUIMOHHOTO NIPHBO/IA TIOCJIEI0BATEILHOCTD ACHCTBHI IIPY PEIICHHUH 33/1a4 YIIPABJICHHUS, TJOCTONHCTBA M HEJOCTATKU
peneliHoro crioco0a ynpaBlIeHHs THIPABINYECKUM ITPUBOJIOM MaIlHH.

YupagsJiieHne IBHKeHAEM IIIPABIHYECKAX TPUBOJIOB 110 Iy TH, HATPY3Ke U BpeMeHU. THIOBBIE CXeMBI.

[ukn v 1UKIIOrpaMMa paboThl 0OBEMHOTO THPABIMYESCKOTO MPUBO/IA; rPpaduKy MUKIOrpaMM JBUKCHUS paboyero 3seHa
THIPONPUBOIOB, BBIMOJIHSIIOIINE YIPABICHHE MPHUBOAOM IO IMYTH, HAarpy3Ke M BPEMCHH: THIPABIMYCCKHE MPUBOIBI C
KOHTYPHOU CHCTEMOM yIpaBJICHNUS;, THAPABIMICCKUC IPHUBO/IBI C IO3UIIHOHHBIM YIIPABJICHUEM: THAPABIHYCCKUC MO3UITMOHHBIC
MPUBOJIBI C TO3MIMOHHUPOBAHKEM IO YIIOpaM; IUCKPETHBIC MO3HIMOHHBIC THUIPONPUBOIBI C LH(DPOBBIM YIIPABICHHUECM,;
ANEKTPOTHIPABIMUCCKUE MO3UIMOHHBIC MPUBOIBL. O0IaCTh MPUMEHEHHS, COCTAB, TUTIOBBIC CXEMbI THAPOIPHBO/IOB.

I'uapaBiauyeckne 00beMHble NPUBOALI C LUKJIOBBIM HNPOrpaMMHbIM ynpajenueM. I[lpaBuiaa odopmieHus
(GYyHKIMOHANBHON HUKJI0IrPAMMBI.

[ukmoBoe yrpasieHue, 0COOEHHOCTh THAPOIPHUBOJIOB C LIUKJIOBBIM MPOIPaMMHBIM YIIpaBJIeHHEM; 00JacTh NPUMEHEHUS
00BEMHBIX THIPOIPUBOJIOB C NMEPUOMYECKU U3MEHSFOLUMCS PEXXKUMOM PabOTHI.

[puMepHbIe UKIOrpaMMbI paboThl 0OBEMHOTO THAPOIPHBOAA, PAOOTAIOIIEr0 B IEPUOAMYECKH W3MEHSIOIEMCS] PeXKUME
PpaboThI: "OBICTPBII MOIBO - PabOUHii X071 - OBICTPBIH OTBOJ - CTOM".

CocraB NPUHIMIAAILHOW CXEeMBI THAPOIPUBOA, paboTaroIero 1o MKty "obicTpbiii ooz (BbIT) — padouas noxaya (PIT) -
obicTpeiit otBox (BO) - crom (CT)".

TunoBsle THAPABINYECKHE 00beMHbIE MPHUBOABI ¢ UKJIOBBIM MPOrPAMMHBIM YIIPABJIe€HUEM.

THIOBBIE THIPaBIIIECKUE CXeMBI 00BEMHBIX THAPOIIPUBOIOB, 00ecnednBaronyx kit padotel " BIT - PIT - BO - CT" ¢ omanM
HEperyMpyeMbIM HaCOCOM, IBYMS HEPETyITMPYEMBIMH HACOCAMH U pa3feIUTEIbHOM MaHEIbIO.

Cxema THIPOIPHUBO/IA C IEKTPOTHIPABINYECKIM IIMKJIOBBIM yHpaBJIeHHeM "ObICTPBIN TT0/1BOJ - pabouMii X0 - ObICTpPHIN
OTBOJI - OCTaHOBKA".

THITOBEIEC THIPAaBIMIECKUE CXEMBI, 00SCIICYNBAIOIINE PEKUM paOOTHL: "OBICTPHIN MOABOJ - IEPBast padoUast o1ava - BTopast
pabodasi momada - OBICTPBIA OTBOX - CTOM', COCTaB CXEMBI, B3aMMOJCHCTBHE DJIEMEHTOB THIPONPHBOIA B IpOIIECCE
ABTOMATHYECKOTO YIIPABIICHHUS PEKUMOM PaOOTHI.

TopMo:keHUe, TOPMO3HbIE YCTPOICTBA.
YCTpOHUCTBO U1 TOPMOXKEHUSI THAPOIMIINHAPA, THITBI YCTPOUCTB, AeMII(UPYIOMIHE YCTPOHCTRA.
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TumoBble cxeMbl OOBEMHBIX THIPONPUBOAOB C TOPMO3HBIM KIAamaHOM B MEXaHMW3Max BpPaIIATEIbHOTO U
MOCTYNATEIbHOIO ABUKEHUS.

I'uoponemndep, THIOBas KOHCTPYKLIMS M YCIOBUS IPUMEHEHHs. Pacxon TOPMO3HBIX YCTPOWCTB OOBEMHBIX
rugpornpruBooB O60CHOBaHKE BHIOOPAa TOPMO3HBIX YCTPOHCTB.

HacocHble cTaHOMM THAPAaBIMYECKAX TMPHBOAOB ¢ IMKJIOBBIM MPOrPAMMHBIM YIIPaBJIeHHEM.
TaxorpamMma nepemernieHus TuipoMoTOpa, BpeMs pa3roHa, BpeMsi TOPMOXKEHHUs1, rpaduyeckasi 3aBUCHMOCTh CKOPOCTH
OT BPEMEHU IepeMelleHHs padodero opraHa ruipoMoTopa.

BrnusiHue BHeNIHElH Harpy3Ky Ha BBIXOJHOE 3BEHO TPH Pa3roOHE U TOPMOXKEHHUH.

Harpy3zouHnast xapakTepHCTHKa T'HIPOIPHBOIA, IIOCTPOCHHE HArpy304YHBIX XapaKTEPHCTHK IPH PEICHHOM
HepeMELICHHH.

DHepreTrdeckas XapakTepuCTHKa THAPOTIPUBOAa, padoTaromero mo nukiy "BII - PIT-BO - crom” (6pIcTpHIit MOABO
- paboyas mozmaya - OBICTPBI OTBOX - CTOI) C OJHHUM HEPETYJIHPYEeMBIM HACOCOM, IBYMSI  HEPEryJIHUpPYeMBIMH
HAcOCaMy, OJHUM  peryJupyeMbIM HacocoM BzamMozeiicTBHE 51€MEHTOB CXeM T'HAPONPUBOAOB HpH paboTe H
00oCcHOBaHHUE BbIOOpa HaubosIee pallOHaIbHON CXEeMBI [10 HAUMEHBIIIUM 3aTpaTaM Ha IpHoOpeTeHne 000py10BaHus,
9HEPronoTpeOIeHUIO U SKCILTyaTallHOHHBIM 3aTpaTaM.

HpI/IMeHeHI/Ie TUIOBBIX PAa3ACIUTCIbHBIX naHeneu JUIA 06ecnequI/m 3aJaHHBIX PEXKUMOB IO HUKJIOTPAMME.

HacocHo-akkyMyJIITOpPHBIE CTAHIUU

I'mppaBauyeckuii akKyMyJIsITOp, Ha3HauUCHKE, 00JIaCTh IPUMEHEHUSL.

THUnbl aKKyMyJIATOPOB M HMX XapaKTEPUCTHUKH, YCIOBHS IPUMEHEHHUS aKKyMYJSATOPOB B CXe€MaX THUAPABIMYECKUX
MIPHUBOJIOB, TUTIOPAa3MEPH! aKKyMYJIITOPOB.

HacocHo-akkyMynATOpHBIE CTaHIMM, TUMOBBIE CXEMBlI HACOCHO-aKKyMYJSTOPHBIX CTaHLUMN, UX XapaKTEPUCTHKH,
TUIOPa3MePhI CTAHIUM, CTATUYECKask XapaKTePUCTUKA HAacoca.

PacdeT 0OCHOBHBIX TapaMeTPOB HACOCHO-AaKKYMYJIITOPHBIX CTAHIUI C PETYNHPYEMBIM M HEPETYIHPYEMBIM HACOCOM.

IloTepu MOIIHOCTH 00bEMHOI0 THAPABJINYECKOT0 IPUBOAA

[IprauHEI TOTEPh MEXaHUYECKOW SHEPTHH U ee peoOpa3oBaHie B TEIUIOBYI0. BHemHMe hakTopsl, CIOCOOCTBYIOMIHE
MOBEIIIICHHUIO TEMIIEPATYPHI B TPYOOIIPOBOAAX THAPOCUCTEMEL, PACcUeT TEIUIOBBIICIICHIH, pacyeT eMKOCTH Maciio0aka.
TemnooOMeHHHUKH, YCIOBHUS IPUMEHEHHSI, THITHl TEINI00OMEHHUKOB, PacieT TeINIO0OMEHHUKOB.

JlaGopaTopHbie padoThl, B TOM YUCIE B popMe IPAKTHISCKOW TOATOTOBKU 2
-[lo3unMoOHNpOBaHKE THAPOIMIMHAPOB MPH PA3JIMYHBIX CXEMaxX YIPaBJICHHUS MOJIOKEHUEM PabOuUX OPraHoB.
IIpakTHYecKne 3aHATHS, B TOM 4YHCie B (OpMe NPAKTUYECKOW MTOATOTOBKH 14

1. PacueT TOpMO3HOTO yCTPOKCTBA THIPOABUTATENS] OOBEMHOTO MTPUBOJIA 110 33JJAHHBIM YCIOBHSIM.

2. Pacyer »HEpPreTHUECKUX XapPaKTEPUCTUK KU OOOCHOBaHHME BHIOOpA 3HEProOOECICUMBAIOIICH YaCTH OOBEMHOIO
TUAPABIMYECKOT0 MPUBOAA C OJHOMOTOYHOM, JIBYXHNOTOYHOM HACOCHOM CTaHLMEW, HACOCHOW CTaHIMH C OJHUM
peryivMpyeMbIM HacOCOM, HACOCHOM CTaHIMEN U pa3/iesIuTENbHON MaHeNlblo, HACOCHO-aKKYMYJISITOPHON CTaHIuMel 1o
3aJ]JaHHBIM YCJIOBUSIM.

3. OO6ocHOBaHWE BBHIOOpA THAPOJIBUTATENEH, THAPOMAIIMH, THAPOANIAPATYPHI, BCIIOMOTATEIbHBIX YCTPOWUCTB C
TpeOyeMbIMA TEXHUYECKHMMH XapakTepuctukamu. (OOOCHOBaHWE Hauboyiee palMoOHaILHOTO BapHUaHTa CXEMBI
THIPONPUBONA IyTEM aHaliu3a TPaQuUKOB JHEPreTHYCCKHX  XApAKTEPUCTHK, KOMIUICKTOB  3JCMEHTOB
TUIPOOOOPYIOBAHUS, SKCIUTYaTAITMOHHBIX 3aTpPaT.

4, CocraBieHre QyHKIIMOHATEHONW IIUKJIOTPAMMEI

5. Pacuer u o6ocHOBaHME BBIOOpA THIPABIMYECKOTO 000PYIOBAHHS HACOCHO-aKKYMYJIITOPHOHN CTAHIIUH TI0 33JaHHBIM

YCJIOBUSM. Hcnonb3oBaHue FOCyHapCTBGHHLIX CTaHJapTOB IIpU BI:I60pe CTaHJapPTHBIX H3,HCJIPII>'I.




Pacder rugpaBIMYecKiX COMPOTHBICHUN, TIOTEPh MOITHOCTH THAPOIPUBO/IA, TEIUIOBBIACICHUN M €eMKOCTH Maciio0aka
T10 33/IaHHBIM YCJIOBUSIM.

7.

O06ocHOBaHME BBIOOpA TEIUIOOOMEHHUKA M PacyeT 3MEEBUKA JIJIS OXJIaXKICHUS JKUIAKOCTH B Maclio0ake MPOTOYHON
BOJOIA.

Tema 1.3.

Caensimye 00beMHBIE
THAPABJIHYECKHE
TMPHUBOJIBI C
JIpocceTbHbIM
ynpaBjieHHeM

Conep:xanue

Jlekuuu, B ToM yrciie B popme NPaKTHICCKOil moAroToBKH()

6(4)

1.

Caensimmii ruipaBInYecKUil IPUBOJ

Crenstuuii 00beMHBIN THIPABINYECKUA TPUBOA, 00JIaCTh IPUMEHEHHMS], HA3HAYCHUE.

3aMKHyTas U pa3OMKHyTas LeNb YINPaBICHUS CIEAAIUMHU TUAPONPHUBOIAMHU, MX HENOCTATKU U IOJO0XKHUTEJIBHBIC
kauyecTBa. CTpyKTypHast U (pyHKIHOHAJIbHAsI cXxeMa 00bEMHOI'0 CIIEASIIEro I'MPaBINIECcKOro MPUBOJa, €ro COCTaB,
(YHKIMOHANBEHOE Ha3HAYCHUE JIEMEHTOB THIPOTPHBO/IA.

Knaccudukanus ciensmux ruapaBIndecKux IPUBOJOB.

Jlpocceupyomye pacnpeaeJuTe]u cleIsuX riIponpuBoI0B.

Jpoccenupyromuii pacrpeaennTenb, THIPOYCHINTENb KaK yCTPOUCTBO YIPABJICHHUS WCIIOJHUTEIBHBIM MEXaHH3MOM
BpAIIaTEIHHOTO WM MOCTYIATEILHOTO MIEPEMEIICHHS.

Knaccudukanus ruapaBImdeckux APOCCETNPYIONIX paclpeaeIuTeNeH.

I'mapaBnueckre 30JI0THUKOBBIE IPOCCENUPYIONINE PacTIpEeIUTENN ¢ HyJIEBBIM, ITOJIOKHUTEIBHBIM, OTPUIATEIHHBIM
MepeKPBITHEM, XapaKTEPUCTHKH paclpeaeuTeneil.

Jpoccenupyroniue pacnpeaeuTe I cJeIs X THAPONPUBOI0B THNA "comio-3aciaoHka", ""crpyiinas Tpyoka',
"HroJbYaTHIi Tpocceb' . JIpoccenupyroniye pacupeaeTUTeH THIa ""coTuIo-3acionka", ""cTpyiiHas Tpyoka",
"urospuathlii poccens”. HasHaueHue, 001acTh NPUMEHEHUS], IPUHIUI PabOTHI.

JlaGopaTopHble paGoThl, B TOM YHucie B popMe MPaKTHYECKOH NOATOTOBKU

IIpakTHyeckune 3aHATHS, B TOM 4YHCie B YOpME IPAKTUIECKOW ITOATOTOBKU

1.

[TpoekTrpoBaHKue CUCTEMBI yIpaBieHus 1o nukity. Onucanue paboThl IPUBOJIA U CUCTEMBI YIPABICHHS 110 LIUKITY

2.

AmHann3 cXeMEI IIOTOKOB pa6oqel71 JKHJIKOCTH ITO 3JIEMCHTAM IIUKJIa pa6OTBI IpuBOJa

Tema 1.4.

O0nLeMHEBIE
THAPABJIHYECKHE
NMPUBOBI THCKPETHOT 0
neicTBus

Conep:xanue

Jlekuun, B ToM ynciie B popMe MPaKTHIECKO# MOATOTOBKH ()

10 (6)

1.

JIMCKpeTHbIN THAPONPUBO/.

JIMCKpeTHBIN 00BEMHBIN TUAPABIMYCCKHUNA MPHUBOJ, KiIacCHU(DUKAIUS M CTPYKTYypHasl CXema, CTPYKTYPHBIH COCTaB
JIICKPETHOT'O THPOIIPHUBOJIA, MECTO, 3aHUMAEMOE JIMCKPETHBIMI 00bEMHBIMU THIPOIPHBOIAMH CPE/IM COBPEMEHHBIX
CPEICTB 3a[]a4ui, pelIacMble IPUMEHEHUEM AUCKPETHBIX THPOIPUBO/IOB.

Crioco0b1 yrpaBiieHus mepeMenieHneM pabodero 000pyI0BaHus AUCKPETHEIM THAPOTPHUBOJIOM.

OTiauTeNEHBIE 0COOCHHOCTH AUCKPETHBIX THAPOIIPHBOAOB OT CIEASAIINX THAPOIIPHBOIOB.

[[TaroBble THIPABINYECKUE ABUTATENM C LIMKJIOBBIM YIPABICHUEM MX Ha3HAUEHHE U NMPUMEHEHHE B THIPOIPHUBOJAX
JUCKPETHOIO TUIIA.

Jlo3aTopHblii 00beMHBIH THAPONPHBOJ.

JlozaTopHbIit 00beMHBIN THAPONPUBO/, HA3HAYEHHE U 00JIaCTh IPUMEHEHNS 103aTOPHOTO THIIPOTIPUBO/IA, CTPYKTypHAst
U MIPUHIIUIHATIBHAS CXeMa THAPOTIPUBOAA T03aTOPHOTO THIIA, HA3HAYCHHE 3JIEMEHTOB JJ03aTOPHOTO THAPOIPHUBOIA U
(yHKIMH, BBIMOJHSAEMBIC JJIEMEHTAaMH THIPONPHUBOAA MIPH B3aMMOACHCTBHM MEXAy COOOWH IIpH BBINOJIHEHUH
TEXHOJIOTHYECKOH Orepalui.
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TOYHOCTP TO3WIMOHMWPOBAHUS [O3aTOPHOTO THAPONPHBOAA, OIMMOKA TIO3WIWOHWPOBAHUS W TPHUYUHBI X
BO3HHUKHOBEHHUSL.
ITonoxutenpHbple KauecTBa 103aTOPHOTO THAPOIPHUBO/IA, HEAOCTATOK JA03aTOPHOTO THAPOIPUBOJIA, BOZMOKHBIE MyTH
€ro YCTpaHEHHUsI.

O0BbeMHBIH ruaponpuBo/j ¢ MHOIONMOPUIHEBBIMHU IBUTATC/IAMH.

Hasnauenue u 0611acThb MMPUMECHCHUA 00BEMHOTO TUApOIpruBOJa C MHOI'O-, ITOPINHECBBIMHU ABUTATCIISIMU, yCTpOﬁCTBO
JAUCKPETHOT'O ABUTATCJIA, IPUHIUIINAIbHAA CXEMa T'MAPOIIPUBOJA.

TounocTh TMO3UIITUOHUPOBAHUA TPUBOJA, BO3MOKHBIC OIIHOKHU MO3UITUOHUPOBAHUA U ITYTU UX YCTPAHCHUS.
I[OCTOI/IHCTBa 1 HEAOCTATKU JUCKPETHOI'O MHOTOIIOPITHEBOI'O THAPONIPUBOAA.

O0BbeMHBIIH TUAPONIPUBOJ c MHOIOKAHAJbHBIM (MHOTOABIPYATHIM) ABUIaTeIeM.

MHorokaHanbHBIA (MHOTOIBIPYATHI) OOBEMHBI ~ THAPABIMYCCKUHA  MPHBOA JUCKPETHOTO NEHCTBHUS.
Hasnadyenue, 00macTs MpUMEHEHHsS MHOTOKaHAIBHOTO AMCKPETHOTO THIPONPHBOAA. Y CTPOHCTBO MHOT'OKAHAJIBHOTO
JUCKPETHOTO JABHTATeNs] M NPHHIMI €ro padoTel. [lpuHImMIManpHas cXeMa NPUMEHEHHS MHOTOKaHaJIbHOTO
JMCKPETHOTO TMAPONIPHUBO/A, B3aHMOJICHCTBHE €TO 3JIEMEHTOB B IIporiecce paboThl THAPOIPHBO/IA.

TounocTh TMO3UITUOHUPOBAHUA, oIIuoKa MO3UIIUOHUPOBAHUA U NYTH €€ YCTpAaHCHUA. Z[OCTOI/IHCTBa U HCIOCTAaTKU
MHOT'OKaHaJIbHOTO THIPOIPUBOJIA.

IlaroBbie rugpaBJIn4ecKue NPUBO/bI.

PaguanbHO-MIOPIIHEBOI IIArOBBIA JBHUraTeNlb, NPUHLUIUANBHAS CXeMa JBHUraTeNis M MPUHIMI 00ecredeHust
MEXaHUYCCKOW PEAYKIIUH I1ara, XapaKTepPUCTHKA TBUTATEIIs, €r0 0071aCTh MPUMEHEHHS.

AKCHaITbHO-TIOPIITHEBON IArOBBIN ABUTATENH C INIAHETAPHO-3y0UYaThIM MEPEAATOYHBIM MEXaHU3MOM.

JloCcTOMHCTBA M HEJJOCTATKH, 00JIACTh MPUMEHCHHUS IIIATOBBIX JBUTATEICH C MEXaHUYECKOH peyKIMeH 1mara.
IIpuHiMnuanpHas cxeMa MaroBeIX TUAPONPUBOAOB JUCKPETHOTO TUIA C THAPABIMUYECKON peayKIMen mara.

O06nacTh IPUMEHEHHS MArOBBIX THIPONPHUBOJIOB C THAPABIMYCCKON peAyKITUCH IIara.

JlaGopaTopHbie padoThl, B TOM YnCIe B popMe IPaKTHISCKOW TOATOTOBKU

HpaKTuquKne 3aHATHSA, B TOM YHUCJIC B q)OpMC HpaKTH‘ICCKOﬁ IIOATrOTOBKH

12

1

HpOCKTI/IpOBaHI/IG POTAIMOHHOTO DJICKTPOrnAPaABIMYCCKOr0 MaroBOoro mnpuBoaa

HpOCKTI/IpOBaHI/IG POTAIMOHHOTO DJICKTPOrnAPABINYCCKOr0 MaroBOoro mnpuBoaa

HpOCKTI/IpOBaHI/IG POTAIMOHHOTO DJICKTPOrnAPaBIMYCCKOr0 MaroBOoro mnpuBoaa

HpOCKTI/IpOBaHI/IG JIMHEHHOTO QJICKTPOTrUAPABINYCCKOr0 MaroBoro npuBoja

Ol |WiN

HpOCKTI/IpOBaHI/IG JIMHEHHOTO QJICKTPOTrUAPABINYCCKOr0 MaroBoro npuBoja

6

HpOCKTI/IpOBaHI/IG JIMHEHHOTO QJICKTPOTrUAPABINYCCKOr0 MaroBoro npuBoja

Tema 1.5.

TunoBbie 00LeMHBIE
THAPABJIHYECKHE
MPHBO/IBI
CTAllMOHAPHBIX U
MOOMJIbHBIX MALIIMH

Coaep:xanue

Jlekuuu, B TOM yuciie B popMe NpaKTHIECKOI NOAr0TOBKH ()

8 (6)

1.

TumoBble cCXeMbI THAPABIHYCCKUX MPUBOJA0B META/JIOPEKYIIUX CTAHKOB 1 aBTOMATUYECKUX JHHHAH

Tunoskie TUAPABINYCCKUC ITPUBOJABI CTAITMOHAPHBIX MAIlIWH, pa60Ta}onmx B pa3jiIMdHbIX OTPACIAX MPOMBIIIICHHOI'O
KOMILJICKCA.

TunoBkle CXeMEBI TUAPOIIPUBOJ0OB Haubolee PaCpOCTPaAHCHHBIX THAPOIIPHUBOAOB METAJUIOPEIKYIINX CTAHKOB.
HpI/IHHI/IHI/IaJ'IBHBIe CXEMBI C YCIIOBHBIMH CUMBOJUYCCKUMH 0003HaYEHUSIMU. HpI/IHHI/IH pa6OTLI M B3aMMOJICHCTBHE
DJICMCHTOB rpmpaBanecr(oﬁ CXCEMBI ITPH BBITTIOJTHEHUHN TEXHOJIOTHYCCKUX onepaunﬁ.

Tunosblie cXeMbl THAPABJINYECKUX NPUBOAOB JUTEHHBIX MAIINH.
TIpon3BOACTBO JIMTHS M 334l B 00JaCTH aBTOMATH3AINHU JUTCHHOTO IIPOU3BOICTBA.
Oco0eHHOCTH AKCITTYaTaIlu THAPODUITUPOBAHHOTO JUTSHHOTO 000PYIOBaHNUS B YCIOBUSIX JUTEHHOTO TIeXa.
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IlpyuuHbl BHEAPEHHUS THAPONPHUBOIOB B JHMTEHHOE MPOM3BOACTBO. I HMApONpHBOA (OPMOBOYHBIX MAIIHUH,
JHEPreTUYCCKUE XAPAKTCPUCTUKH; JIBYXIIOTOYHEIC CXEMBI, pA0OTAOIIUE MO IUKITY, "OBICTpPHIN X0 - pabouas mojaaya -
OBICTpBII OTBOL".

[puHIMNHaTbHAS CXeMa THAPONPHBOIA YCTAHOBKHY JIUThS T0]] HU3KUAM JIABIICHUEM; TIPUHIIMITHALHAS] CXEMa MAIIUHBI
JIATHS TI0J] BBICOKUM JIaBJIEHUEM.

T'uaponpuBo TEPMUUSCKUX TIEUCH; JIEMEHTBI THIPONPUBOIOB IUTCHHBIX MAIIHH, 00CIICUCHHIE YKCIUTYaTaAIlMOHHON
HaIeKHOCTH JTUTEHHBIX MAILIUH.

TumnoBble cxeMbl THAPABIMYECKHX NPUBOJAOB CTPOUTEIbHBIX, JOPOKHBIX H KOMMYHAJIbHBIX MAIIMH.
Ha3HaueHHe CTPOHTEIBHBIX JOPOKHEIX W KOMMYHAJBbHBIX MalIWH, 001acTh HX IPUMCHCHUS.

CocTaB  THAPONPHUBOAOB, B3AMMOJACHCTBHE  3JIEMEHTOB  THIPOIPHBOJIOB  IPH BHINOJHEHHH TEXHOJIOIMYECKOH
paboThL.

I'mppaBnuyeckue  OJHOIOTOYHBIC, ABYXIIOTOYHBIE,  TPEXIOTOYHBIE  CXEMBI THIPABIMYESCKHX PUBOJIOB.
[NocnenoBarenbHOE, NapajuIeIbHOE, ITAPAIIICIEHO-TIOCIEI0BATEILBHOE COSIMHEHHE THAPOABUTATEIICH.

Hanpapnstromas — rujpoanmaparypa, 0OeCIeYMBAIOIas —IOCIEIOBATENbHYI0, MapajUleNIbHyl0, MapauleIbHO-
HOCIIEZIOBATENbHYIO CXEMY COCAUHEHMS THAPOABUTATENEH.

TumnoBbie CXEeMBbI CTPOUTCIIbHBIX, TOPOKHBIX 1 KOMMYHAJIbHBIX MalllMH.

Tunosble cxeMbl THAPABINYECKHX NPUBOJOB NPOMBIILJIECHHBIX POOOTOB.

MaHunynsaTop, NPOMBIIUICHHBIH po0OT, Ha3HaYeHWEe M O00JIaCTh IPUMEHEHHs IPOMBIIUIEHHBIX POOOTOB C
THJPABINYECKUM PUBOIOM, CTPYKTYpHAsl CXeMa IPOMBIIIJICHHOTO po0oTa.

[IpuHUMNHManbHas cXeMa MPOMBIIUICHHOTO po00Ta, COCTaB CXEMbI, B3aUMOJICHCTBHE IJIEMEHTOB T'HIPABINYECKOTO
MPUBOJA TIPU BBIOTHEHUH TEXHOJOTUYECKUX ONEpaLnil.

KomrmnekcHple THIpONPHBOABI Ui TPOMBIINIICHHBIX POOOTOB JIMHEHHBIH 3IEKTPOTMAPABINYCCKUN CIIEAAINI
THIPOIPHUBOJI, HEOTHOIOBOPOTHBIE U MOJHOMIOBOPOTHBIE CIEIAIINE THAPOIIPUBOIBIL.

TurmoBas cxema IIPOMBIIUICHHOTO MaHUITYJISITOPa, THUIIOBAs CXeMa MPOMBIIIIIEHHOTO po0oTa.

Jlabo

aTOpHbIE PadoThI, B TOM UHcie B popMe IMPaKTHIECKOH NOATOTOBKH
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I/ICCHC,I[OBaHI/IC TUAPABINYCCKOIO NPpHUBOJa XOHUHIOBAJILHOI'O CTaHKa C qIry

Hccnenoranue TUAPABJINYCCKOTO MPHUBOAA MPOTAKHOTO CTaHKA

CocraBlieHHE CXEMBI IIOTOKA pa60qel71 JKHJIKOCTH 1O 3JIEMCHTAM IIUKJIa pa60TLI npuBOJaa

HccnenoBanne cxeMbl COeTMHEHNH THAPABIMYECKOTO PHBOIa pabouero o0opynoBaHus s3KkckaBaTopa 90-2621

gl Ml WD

HccnenoBanne cxeMbl COeIMHEHUH THAPABIMYECKOTO IPUBOa pabouero obopynoBaHus skckaBaropa 30-3322

W3yueHue u ucciieJoBaHUE CXEMbI COSIMHEHN I M'HIPaBIMUECKOT0 MPUBOJIA pabovero 000pya0BaHuUs MOTPy3urKa

IIpakTHyeckne 3aHATHS, B TOM 4HCie B HOpME IPAKTUIECKOW TOATOTOBKU

12

1 CocrapnieHne MPUHINIHAIBHONW CXeMbl 00bEMHOTO T'HAPABINYECKOTO MPUBOA 1O 3a/IJaHHBIM YCIIOBUSIM B
COOTBETCTBHH ¢ TpaBmwiiamu opopmirerus mo ECKJ]

2 CocraBieHre NIPUHINITHATEHON CXeMBl 00bEMHOT0 THAPABINIECKOTO IPUBOA IO 3aJaHHBIM YCIIOBHSAM B
COOTBETCTBHH ¢ TpaBmwiiamu opopmirerus mo ECKJ]

3 Pacder 0ocHOBHBIX MapaMeTpOB 0OBEMHOT0 THAPABINIECKOTO IIPUBOJIA BO3BPATHO-TIOCTYIIATEIEHOTO THIIA IO
3aJaHHBIM YCIOBUSIM, 000CHOBaHHE BbIOOpA THAPABINIECKOr0 000pyI0BaHUS

4 | Pacdyer OCHOBHBIX MapaMeTPOB 0OOBEMHOI0 THAPABINIECKOTO IIPHUBOJIA BO3BPATHO-TIOCTYIATENEHOTO THIIA IO

3aJaHHBIM YCIOBUSIM, 000CHOBaHHE BbIOOpA THAPABINIECKOr0 000pyI0BaHUS




5 Pacger 00peMHOT0 THAPONIPHBOJIA IO 33 JAHHBIM YCIOBHSIM
6 Pacger 00peMHOT0 THAPONIPHBOJIA IO 33 JAHHBIM YCIOBHSIM

Tema 1.6. Conep:xaHue 12 (8)
ITHeBMaTHUYECKHE Jlexuuu, B ToM gnciie B popme IPaKTHIECKO# MOAr0TOBKH ()
TIPUBO/BI M CHCTEMBI 1 PaGouyne Tesa MHeBMONPHBOAOB M MHeBMocHcTeM. IIoHsITHE MHeBMATHYECKOI0 IPUBOAA.

[THeBMaTHYECKHMiT MPUBOJI, COCTAB ITHEBMOIPHBO/IA 0 CTPYKTYPHOH U NPUHIUIIHAIBHON cXeMe, PYHKINOHAIBHOE
Ha3Ha4YeHHE 3JIEMEHTOB ITHEBMOIIPHUBO/IA U X B3aUMO/IEHCTBHUE B Tporecce padoTsl. OCHOBHBIE ITapaMeTphl
00BEMHOT0 THEBMOIIPUBO/IA. Y CIIOBHBIE 0003HAYCHUS SIIEMEHTOB ITHEBMONPUBOAOB. [IpaBuiia BEIOIHEHHS CXEM
ITHEBMaTHYECKUX IIPHBOJIOB

O0nacTh NPUMEHEHHUS! THEBMOIIPHBOJIOB, IOCTOMHCTBA U HEAOCTATKH.

2 CpoiicTBa Bo3ayxa. TepMmoauHaMu4ecKkue npouecchl ra3os.

Bosayx - pabouee Teno MHEBMATHYECKUX PUBOJIOB, €T0 COCTaB, OCHOBHBIE (hu3nUecKkre cBoiicTBa. (OCHOBHBIE
ra3oBbIE 3aKOHBI, TEPMOANHAMUYECKHE IIPOIECCHI, OCHOBHBIC 3aKOHOMEPHOCTH TCUCHHMS Ta30B.

Teuenne rTaza B TpyOONpPOBOAAaX M ITHEBMOJMHHMAX; YPaBHEHHS CKOPOCTH M pacxoja. Haxkpuruueckwit u
MOAKPUTUYECKUH PEXHUM TEUCHHUS BO3IyXa. IIpomyckHas CIIOCOOHOCTH ITHEBMOJIHMHHM; ONpEnesICHHE BpPEMEHHA
NONIOJIHEHNSI WM ONOPOXKHEHMSI TTHEBMOEMKOCTH MOCTOSTHHOTO 00BeMa.

3 PaGouee 1aBiieHne H PacXo] C:KaTOro rasa. 2
Br100p onTHManbHOTO JaBICHHMS CKATOTO BO3AYyXa JUIA ITHEBMATHUECKUX YCTPOUCTB U CHCTEM.

PexomeHnyemble [JaBiCHUS: HU3KUE, CPEIHUE W BBICOKME Uil TpYIN IOTpeOuTeNneil; 000CHOBaHHUE rasa,
MOPSIIOK €To pacyeTa AJsl KOHKPETHBIX YCJIOBHH U ITHEBMOCHCTEM.

4 MamuHbI A1 NPOM3BOACTBA CKATOr0 raza. ManiiHel [UIsi HPOM3BOACTBA CXATOTO Ta3a, OCHOBHBIE THUIIBI U 2
TEXHUYECKHE XapaKTePUCTUKU MPOMBIIUIEHHBIX KOMIPECCOPOB.
5 Knaccndukanus od0beMHBIX THEBMONPUBOAOB. Knaccudukanus oObEMHBIX ITHEBMAaTHYECKUX IIPUBOJIOB IO 2

pa3NMyYHbIM TMPH3HAKaM: UCTOYHUKY paboueil cpenbl, 0 XapakTepy ABHIKCHUS BBIXOJHOI'O 3BEHA, 110 BO3MOXKHOCTH
PEryJIupoBaHHts, 10 NUPKYJISIIMN pab0dHX Cpel.

6 | CpaBHMTe/IbHAsi OLeHKa ITHEBMATHYECKMX TNPHBOAOB ¢ APYrUMH THNAMH NpuBoAoB. CpaBHUTEIbHAS 2
XapaKTCPpUCTHKA MHEBMATUYCCKUX IPUBOAOB C IPYTUMHU TUIIAMU MPUBOJOB: THAPABINYCCKUMHU, DJICKTPUICCKUMU.
JlaGopaTopHble pagoThl, B TOM YHcie B popMe MPaKTHYECKOH NOATOTOBKU -

IIpakTHYecKue 3aHATHS, B TOM 4YHcie B GopMe NPaKTHIECKOW TTOATOTOBKU 8
1 Omnpenenenne TpeOyeMOro pacxoJa CKaToro Trasza Juisl pa3jIMuHbBIX POMBINLICHHBIX OTPEOHOCTEH 1
YCTPOWCTB.
2 Omnpenenenne TpeOyeMoro pacxofa CKaToro Trasa JUld Pa3IMYHBIX HPOMBIIUICHHBIX MTOTpeOHOCTEH 1
YCTPOMCTB.
3 HccnenoBanne CpaBHUTENBHBIX —XapaKTEePUCTHUK IMHEBMATHYECKUX, THIPABINYECKUX | DJIEKTPHIECKUX
TPUBOJIOB.
4 HccnenoBanue CpaBHUTENBHBIX XapaKTEPUCTUK —IMHEBMAaTHYECKUX, THIPABINYECKUX M DJIEKTPHYECKUX
IPUBOJIOB.
Tema 1.7. Conep:xxanue 12 (8)
CocraBHbIE Jlekuuu, B ToM ynciie B popMe NpaKTHIECKOil HOAr0TOBKH ()
KOMILIEKTYIOIIHe 1. O0beMHBIE MHEBMATHYECKHE MAIIIUHBI.
YCTPOiCTBA 06eMHOr0 [TonsiTre 06 00BbEMHBIX MHEBMAaTHYECKHUX MamuHax. Kilaccudukarys THeBMOMAIIMH 10 BUJAM M THIIAM.
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MHEeBMOINPHUBO/JIA U UX
OCHOBHBIE MAPAMeTPhI

KoHCTpyKuys THEBMOIIMINHPOB, OCHOBHBIE TEXHHYECKHE TapaMeTpHl, 00J1acTh IPUMEHEHHUS. Y CTPOWCTBO
MOBOPOTHBIX ITHEBMOJIBUTATENICH, OCHOBHBIC TTAPAMETPHI, 00JaCTh MPUMEHEHUS. Y CTPOHCTBO POTOPHBIX
MTHEBMOJIBUTATEJICH, OCHOBHBIC MTAPaMETPBhI, 00JIaCTh MPUMEHEHHUS. Y CTPOWCTBO MHEBMOIpeoOpa3oBaTeneit
MOCTYNaTeIbHOTO W BpAlllaTeJbHOTO  JEHCTBUS, OCHOBHBIE MTapaMeTPhl, 00J1acTh NpuMeHeHusl. OCHOBHBIE
pacyeTHBIC MapaMeTPhl THEBMOMAIIIUH. JTalbl MPOCKTUPOBAHMS MHEBMOMPUBOIa. OCOOCHHOCTH MPOCKTHPOBAHUS

2. ITHeBMaTH4YeCcKHe annapaThbl. 2
[TonsTHe O MHEBMATHYCCKHUX armmaparax, KIacCU(PUKAIIMYA THEBMOAIIAPATOB MO BUJaM U ThraM.  CUMBOJIHYCCKHE
0003HAaUCHHUS  ITHEBMOAIIAPATOB. Y CTPOICTBO, OCHOBHBIC XapaKTECPUCTHKH U 00JIACTh MPUMCHEHHUS: KITallaHOB
MpeIOXpaHUTENBHBIX; KIAMTaHOB PEAYKIMOHHBIX; KJIIATIAHOB Pa3HOCTH JIABJICHHUI; IPOCCETICH; PeryIsITOpOB pacxoa;
00paTHBIX KJIAIIAHOB; ITHEBMO3aMKOB; KJIAIIAHOB MOCJIEIOBATEINFHOCTH; HAIIPABISIOMIAX pacIpeaeTnTeIeH.
3. Konaunuunonepnl pagouero raza 2
[onaTne o KOHAMIHOHEPaxX pabodero rasa; KIIacCU(PUKAINA KOHIUIIMOHEPOB MO0 BUAAM U THIIAM.
Haznauenue, ycTpoiCTBO, MPUHIIUN PaOOTHI 1 OCHOBHBIE XapaKTCPUCTUKHA KOHIUIIMOHEPOB, QIIIBTPOB TSt
OYNCTKH  paboumx ra30B; CEMapaTopoB; BIArOOTACIHTEICH; MacIOPACIBUINTENICH; THEBMOTIYIIIUTENCH,
TEIUIOOOMEHHBIX anmnapaToB. Y CJIOBHBIC 0003HAYCHHUS 3JICMCHTOB MHEBMATHYCCKIX KOHIHIIMOHEPOB pab0oyero rasa.
4, ITHeBMOEMKOCTH ¥ THEBMOJIMHHUYN 00beMHBIX THEBMOMPUBO/I0B. 2
[ToHsATHE O THEBMOEGMKOCTH W ITHCBMOJIMHHH.
Knaccudukariust THEBMOEMKOCTEH ¥ THEBMOJIMHUIA.
Hasnauenwue, ycTpoicTBO, MPUHITUI paboThI u OCHOBHBIC XapaKTePUCTHKU: THEBMOAKKYMYJISITOPOB,
pECUBEPOB, THEBMOJIUHHUY: HATIOPHBIH, BEIXJIOMHOMN, YIIPaBIICHUSI.
5. CucreMbl ynpaBjieHHsl THEBMATHYECKMMH NPUBOAAMHU. 2
[TonsiTue o cucreme ymnpaBlieHHSt OOBEMHBIM IMHEBMOIPUBOJIOM. YIPABIAIOIMINE YCTPOICTBA MHEBMOIPHBOJA!
NATYUKA COCTOSIHUS, JIOTHYECKHE OJIIEMEHTHI, MeMOpaHHBIC. CTpPYHHBIE, CTPYHHO-MEMOpaHHBIC, 3JICMEHTHI
«YCOIIIIA», «SHTapby, cucrema «LIuKmy.
6. Buapl aBTOMAaTHY€CKOr0 YIPABJIEHHS THEBMONPHBOAAMH C KOHTPOJIEM.

KOH’I‘pOJ’IL IO KOOPAUHATE MOJIOKCHUA pa60qero OpraHa; KOHTPOJIb IO JaBJICHHUIO B pa60qel71 MOJIOCTHU; KOHTPOJIb IO
BPEMCHHU BBICTOS MMOPUIHA UCITOJIHUTCIBHOTO yc’[‘pOﬁCTBa. Tunooit MNpruBOJA 00BEMHOr0 ITHEBMATHYECKOTO npuBoaa.

JlaGopaTopHble padoThl, B TOM Ynciie B (popMe IpaKTHIECKOH NOATOTOBKU

IIpakTHyeckue 3aHATHUS, B TOM 4HcIe B (hopMe MPAKTUIECKOH MTOATOTOBKI

Tema 1.8.
TunoBble
NHEeBMaTHYeCKHe
CHCTEMbI

Conep:xaHue

Jlekuuu, B ToM ynciie B popMe IPaKTHIECKOH MOATOTOBKH ()

12 (10)

1

ITHeBMONPUBOBI NOCTYNATEIbHOTO IBUKEHHS.

[THeBMOIIPUBO/, HATPYXKEHHBII MOCTOSIHHBIMHM CHJIAMH; LUKJIOTpaMMa ITHEBMOIIPHBOJA JIBYXCTOPOHHETO AEHCTBUS,
BBITIOJIHSIIOIIETO OTEPAlMU: TIPSIMO X0 - 0OpaTHBIN X0J-OCTaHOBKA, pab0Ta IMHEBMOIPHBO/IA 110 LIUKJIOTPaMME.
Pabouasi 1OJIOCTh MHEBMOIWIMHAPA; BBIXJIONHAS IOJOCTh MHEBMOLWIMHIPA; PabOuYMil LUK TNPHUBOJA, BpeMs
cpabaTbIBaHUsL.

[ToaroToBUTENBHBIN M 3aKIIOYUTENBHBII EPHOALI PA0OTHI THEBMOINIPHUBO/IA, IEPHOL IBUXKEHHS TIOPIIIHSI.

PacueT IByXCTOpOHHETO NPHBO/A C NOCTOSIHHOW HATrpy3KOi; MHEBMOIPUBO/IbI, HArPY>KEHHBIE IEPEMEHHBIMH CHIIAMHU.

HHeBMOle/IBOII])I BpalaTeJbHOr0 ABUKCHUSA.
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ITHeBMOIIPHBOJ, BpAINAIOIIETO JABW)KCHMSA; HAa3HAYCHHWE NPHBOAOB, NPHUHIMIHNATIBHAS CXEMa ITHEBMOIPHBOJA,
B3aUMO/ICHCTBUE DJIEMEHTOB CXEMBI NP BBINOJHEHUH IUKINYECKUX OIlepanuid. PacueT OCHOBHBIX IapamMeTpoB
ITHEBMOITPHBOJIa U 000CHOBaHHE BhIOOpA KOMIUIEKTYIONIMX [THEBMOAIIIAPATOB CXEMBL.

3 ITHeBMaTHYecKHe CHCTEMBI JPOCCEILHOTO PEryJIHPOBAaHHS MHEBMONPHBO/IOB. 2
CrnocoObl  peryJiMpoBaHHs  CKOPOCTH nepeMelIeHHs ITHEBMOIIPHUBO/IOB. PyuyHoe ynpasiieHne OIHOTO
MTHEBMOLIMIIMHIPA JIPOCCEIeM, YCTAHOBIICHHBIM Ha «BXOJE» U Ha «BbIXoze». [loryaBToMaTn4eckoe 1 aBTOMaTHIeCKOe
ynpasjieHue paboTol OJHOTO MHEBMOLMIMHAPA. [IpMHIMNMANBHBIE CXEMbl ITHEBMOIPHUBOAOB; C YIPaBICHUEM IO
JIaBJICHUIO; C KOHTPOJIEM OJHOTO KOHEYHOTO MOJIOKEHHUS C ITOMOIIBIO pejie AABJICHHS; C 3JICKTPOKOHTPOJIEM OIHOTO
KOHEYHOTO TMOJOKCHHUS W BBIACP)KKOM BPEMEHH; C KOHTPOJIEM IO IABICHHIO OOOMX KOHEUYHBIX ITOJIOXKEHHH.
[TprHIMNMAanbHAs cXeMa THEBMONIPHBO/IA ABTOMATHYECKOTO YIIPABICHHUSL.

4 | TIneBMaTHYeCKHE CUCTEMBbI IPOMBIIILIEHHBIX POGOTOB 2
[IpoMbInUICHHBIE MAHHUITYIISITOPBI M POOOTHI, NX MPUMEHEHHE TSI MEXaHHU3AI[MN 1 aBTOMATH3alNH [TPOU3BOACTBEHHBIX
MPOLIECCOB.
[THeBMaTHUecKHe NPUBOABI pabodero 000pyAOBaHMUS IPOMBIIUICHHBIX POOOTOB U MaHHITYJISITOPOB;
YCTPOMCTBO KOMIUIEKTYIOIIMX 3JIEMEHTOB IPOMBIIIJIEHHOTO pOo00Ta M MX B3aUMOJICHCTBHE B ITpOIIecce PabOThI
Paboune xapakTepUCTUKH MPHBOJA MPOMBIIUIEHHOTO POOOTa; MPHHIUIINAIBHBIE CXEMbl THEBMAaTHYECKOTO MPUBOA
MPOMBIIIJICHHOT0 po0oTa.

5 Caeasimye nHeBMaTHYeCKHe PUBO/BI. 2
CrpyKTypHasi U NPHHIMITHATIBHAS CXEMa CIIEISIIEro MHEBMOIIPUBOJIA C JPOCCEIbHBIM U MAIIMHHBIM YIIPaBJICHHEM;
B3aUMOJICHICTBUE JJIEMEHTOB ITHEBMOIIPHBOJA B IIPOLECCE BBIMOJHEHUS TEXHOJIOTHUECKHX omnepauuit. O6nacth
NPUMEHEHHS THEBMAaTHYECKUX CJIESIINX IPUBOIOB.

6 TexHuka 6€30MacCHOCTH MPH IKCIIIYyaTANMH MTHEBMATHYECKHUX NPUBO/IOB. 2
TpeboBanus rocy1apCTBEHHBIX CTAaHIAPTOB K OE30MaCHOCTH TPYZAA IPH HKCILTyaTalld MTHEBMaTHIECKUX ITPUBOJIOB.
T'OCT 12.3.001 - 85 (Ct COB 3274-81). [TneBmonpuBoasl. O6mue TpedoBanus 6e3omacaoct. ['OCT 12.2.072 - 82.
Po0oTel mpOMBIIIIEHHBIE, POOOTH3UPOBAHHBIE TEXHOJIOTHYECKHE KOMITIEKCH U ydacTku. O0uiue TpeboBaHms
6e3omacHoctu. [IpaBuiia mycka MHEBMOIPHBOIOB M KOHTPOJIb €ro paboThl Ha Pa3HBIX peXHUMaXx.

JlaGopaTopHbie paGoThl, B TOM YnCIe B popMe IPAaKTHISCKOW TOATOTOBKH 8

1 | UzyueHne ycTpoiicTBa U cHsITHE pabOdYMX XapaKTEPUCTUK IPHBO/IA MPOMBIIUIEHHOTO poboTta

2 | N3yuenwue ycrpoiicTBa 1 cHATHE paboUuNX XapaKTEpPHUCTHK IIPHUBOJIA NPOMBIIIIICHHOTO po00Ta

3 COopKa MHEBMOCXEM C IIMJIMHJIPAMH OJJHOCTOPOHHET'O U JIByCTOPOHHETO JSHCTBHS

4 | Cbopka NHEBMOCXEM C IMJIMHIPAaMH OZHOCTOPOHHETO U JIBYCTOPOHHETO ACHCTBUS

IIpakTHYecKHe 3aHATHS, B TOM 4Kcie B opMe NpakTHIeCKOH MOATOTOBKH 12

1 CHSITHE TeXHHUYECKOM XapaKTePUCTUKH THEBMOMAIIHHBI.

2 PacueT 0CHOBHBIX ITAPAMETPOB OJJHOCTOPOHHETO (JIByXCTOPOHHET0) MTHEBMOIPUBO/IA, HATPYKEHHOTO MOCTOSIHHOU
(TIepeMeHHOM) CHIION MO 3aJaHHBIM YCJIOBHSIM, COCTABICHUE MPUHIIUITHAILHON CXEMBI THEBMOIIPUBO/IA U
000CHOBaHKE BEIOOPA THEBMOOOOPYIOBAHUS

3 Pacder 0CHOBHBIX MapaMeTPOB MTHEBMOIIPUBO/Ia BpAIIaTeIFHOTO THIIA 110 33IaHHBIM YCIIOBHSIM, 000CHOBaHHE BEIOOpa
HpHHHHHPIaJ'IBHOﬁ CXEMBI 1 KOMINUICKTYOIUX MHCBMOAIIIIAPAaTOB.

4 IIpoBenenne ananmsa 0COOEHHOCTEH MPUHITUTIA paOOTHI CXEM ITHEBMOITPHBOIOB.

5 [IpoekTupoBaHHe MTHEBMATHYECKOTO MPUBO/IA ITPOMBIIILUIEHHOTO po0OTa.

6 HpOGKTHpOBaHI/Ie IMHEBMATHYCCKOTO IPUBO/JIA 110 3a/IaHHBIM YCJIOBUAM B COOTBETCTBUM C IIPpaBUJIaAMU O(i)OpM_]'IeHI/ISI

o ECKJI. ITpoeKTHBIN 1 TOBEPOYHBINA pacyer.




CoaepixaHue

Jlexuuu, B TOM 4uciie B opMe NPAKTUIECKON MOAroToBKH ()

8 (6)

1 CmazouHble MaTepuaabl. Kiaccnpukanus cMa304HbIX CHCTEM.
Cwmasoussle Matepraibl. Kitaccudukanms cMa304HbIX CUCTEM.
2 I'mppaBauyeckne cMa3ouHble cucTeMbl. L{eHTpann3oBaHHble cMa304HbIe cucTeMbl. VIHpOpMamoHHbIE AJIEMEHTHI 5
cMa30uHbIX cucTeM. [IpoekTHpoBaHKe IEHTPATU30BaHHBIX CMa30YHBIX CHCTEM.
Temal.9. 3 I'mapaBanyeckne CHCTEeMbI CMA3049HO-0XJIAKIAIOIINX KUAKOCTeii.
T'uapaBianyeckue CmazouHo-oxnaxaaromue xxuaxocta. Ctpykrypa cuctem COXK, ameMeHTHI 3HeprooOeceYynBarOIIeii CHCTEMBL.
CHCTEMBI CMa3KHU U DJeMeHTHI HallpaBJIAIOUIeH U perylupyroien noacuCTeMBb.
OXJIAMKICHUS 4 OcHoBHEBIe 3Tanbl NpoekTUpoBanus cucreM COXK. 5
DnemeHTsl HHOPMAIMOHHON noacucteMbl. OCHOBHBIE 3Tanbl npoektiupoBanus cucteM COX.
JlaGopaTopHble paoThl, B TOM Yuciie B JOpMe MPAKTHUECKOI MOATOTOBKH -
IIpakTHYecKHe 3aHATHS, B TOM 4HciIe B (fOpME IPAKTHIECKON ITOITOTOBKH 6
1 AHan3 cXeM IEeHTPaIN30BAHHBIX CMAa30YHBIX CHCTEM COBPEMEHHOTO 000pYyIOBaHMSI.
2 AHan3 cXeM IEeHTPATN30BAHHBIX CMAa30YHBIX CHCTEM COBPEMEHHOTO 000PYAOBAHUSL.
3 AHan3 cXeM IEeHTPATN30BAHHBIX CMAa30YHBIX CHCTEM COBPEMEHHOTO 000PYAOBAHUSL.
Coaep:xanue 22 (16)
Jlekuuu, B ToM yrciie B popMe paKTHICCKOI NOATOTOBKH ()
1 MexaHHKa ra3os.
YpaBHEHUs Ta30BOM JUHAMHKH: JBIKCHHS, HEPA3pPbIBHOCTH, COXPAHEHMS SHEPTUH, COCTOSHMS; YCTAaHOBHBILIEECS
HCTEYEHHE Ta3a W3 OTBEPCTUS B TOHKOH CTCHKE; YCTAaHOBHBIIEECS TEUECHHE Ta3a 10 TPyOOIpOBOAY MOCTOSHHOTO
CEYeHHUs.
2 DJleMeHThl NPOMBIIIJIEHHOH NHeBMOaBTOMATHMKU. Ha3zHauyeHue, (yHKUUM, BbINOJHSIEeMble B JIOTMYECKHMX
cucTeMax ynpasJeHHs
Knaccudukanus conpotusiieHnit: TypOyJeHTHbIE, JJAMUHAPHbIE, CMEIIAHHOTO THIIA, OCHOBHBIE XapaKTEPUCTHUKH.
Tema 1.10. ITocTostHHBIE U IEpEeMEHHBIE COPOTUBIICHUS U UX HCHOJIb30BaHue B cucteme Y COIIITA.
JeMeHThI U YnpasisieMble THEBMaTHYECKHUE COMIPOTUBIICHUS: THIIA «COTIIO-3aCIIOHKA, TUIIA «KOHYC- HIAPUK» U JIp.
ycTpoiicTBa CoenuHEeHNs THEBMOCOIPOTHUBRIICHUH.
NMHEeBMaTHYeCKOI [THeBMaTHUeCKHEe EMKOCTH M KOHJCHCATOPHI THUIIA "MTHEBMaTHIECKast EMKOCTB".
aBTOMAaTHKHU [THeBMaTHUeckuii KOHIAEHCATOp; OOMacTh NMPHUMEHEHHS B TNPHOOpaXx M CHUCTEMax aBTOMATHKM ITHEBMATHYECKHX
&MKOCTEH 1 KOHIEHCATOPOB.
[THeBMaTHUecKkne KaMmepbl: OIpeaeieHHe '"THeBMaTHYecKas Kamepa', HCIIOJb30BAHHE ITHEBMATIUECKHX KaMmep B
ITHEBMATHKE; CTATHKA U IMHAMHUKA THEBMaTHIECKUX KaMep.
3 YcaoBHble rpadpuyeckne 0003Ha4eHUS 3J1IeMEHTOB THEBMOABTOMATUKHU
YcnoBHble rpagudeckue 0003HaYEHHS JIEMEHTOB.
[IpuHIMNMaIBHBIE CXEMBI CHCTEM YIIPABICHHUS MTHEBMATHICCKUMH CIEAAIIIMHA IPHUBOIAMHI
4 IIHeBMaTHYecKHe TPeodpa30BaTeNIH C YIPABJASeMbIMH I'HIPABJINYECKHMH U THEBMATHYECKHMH CONPOTHB.Ie-

HHSIMH THIA ''CoILI0-3acJ0HKa" .
VcnneHHe ITHCBMATHUYCCKUX CUTHAJIOB.

Hpeo6pa303aTeJm ITHEBMATUYCCKHE C YIPABJIIACMBIMH ITHCBMATUYCCKUMU COTPOTUBJICHUAMM.
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Mexannueckuii mpeoOpa3oBaTens THIA "COIIIO-3aciIOHKA", Ha3HauYe€HWE, MPUHIUI PabOThl, 00JACTh MPUMEHEHUS;
CTaTHUYECKas XapaKTePUCTHKA dJIEMEHTa TUIa "'COTLI0-3acIoHKa" .

KoHCTpyKIMs YCTPOUCTB il MOAJCPIKAHUS MOCTOSHHBIX MMEPENaaoB JABICHUS HAa MOCTOSHHOM M YIPABISIEMbIX
COTIPOTHBIICHHSIX THMA "COILIO-3aCcIOHKA".

JIByXCOIUTOBBIH 3JEMEHT ''COIJIO-3aCJIOHKA"; MEXaHOITHCBMATHYCCKHE KOMIICHCAIIMOHHBIC —MpeoOpa3oBaTely,
YCTPOWCTBO, MPUHIUI PabOTHI, 0071aCTh MPUMEHEHHUS.

[MHeBMaTHYECKHE YCUIMTENH THUMA "COILUIO-3aCNIOHKA" C  YIPaBISCMBIMH THEBMATHYCCKIMU COTPOTHUBICHUSIMH,
C OTpHUIATEIbHOM 00paTHOMN CBSI3BIO, C PEryTUpyeMbIM K03 pHUIneHTOM yeHiIeHus, B aeMenTax cucteMsl Y COIIITA.
TunoBele cXeMBI CHCTEM THHA "COIUIO-3acTIOHKA " .

5 Crpyiinble ruapaBJInyecKue H MHEBMAaTHYeCKHe YCHIUTEIH TUNa "cTpyiinas Tpyoka'.
YcTpoiicTBo ycminTens THna "cTpyiiHas TpyOka', MpUHIMI pabOTHl MHEBMOYCHINTENS, IPHUHIIUII IPeoOpa3oBaHUs
MOTEHIMAIbHON SHEPIHHX MOTOKA T'a3a B KHHETHYECKYIO SHEPTHIO U IPE0Opa30BaHNe SHEPTHY IOTOKA B IOTCHIHAIBHYIO
SHEPTHIO JABIICHUS B UCTIOTHUTEILHOM MEXaHU3ME. 2
XapaxkTepucTHKa ycuiuTesst Tuna "crpyitHas TpyOka'. OCHOBHBbIE KOHCTPYKTHBHBIC MapaMeTpbl YCHIMTENEeH ThIa
"cTpyitHas TpyOka". OHOKacKaHbIC U ABYXKacKaHbIC YCHINTENH TUMa "cTpyiiHas TpyOka". O0IacTh NpuMeHEHHs
ITHEeBMoycuiuTesel Tuna "crpyiiHas TpyOoka". THIoBbIe cCHCTEMBI CTPYHHBIX YCHIMTENeH TrIa "cTpyiiHas TpyOka'.

6 ITHeBMaTHYecKHEe yCHIIMTEIN MOLIHOCTH KJIANAHHOIO THIIA.
Ycunurenb MOIIHOCTH KJIallaHHOTO THIA, HAa3HAYCHHE M 00JacTh MPUMEHEHMs; TUIBlI KJIAaNaHHBIX YCHJIUTEICeH
MOII[HOCTH. 2
YCTpOoHCTBO KIIAMAaHHOTO YCHUJIMTENST MOUTHOCTH C Pa3rpy30YHBIM 3aTBOpOM. KilamaHHBIA yCHUIMTENh MOIIHOCTH C
MaJlbIM yCHJIMEM TepekmodeHus. CepBONPHBOL C YCHINTENEM MOIIHOCTH KJIAMAHHOTO THMA. THIOBBIE CHCTEMBI
yYCHIHTENeH KIaNaHHOTO THUIIA.

7 IIponopunoHaabHbIe YCHIIMTEIH MOUIHOCTH.
[IponoproHanbHble MHEBMOYCHIMTEIN MOITHOCTH, MX YCTPOHCTBO U 00IaCTh MPUMEHEHHS. 2
OTar4us NpONIOPIHOHAIBHBIX YCHIIMTEINCH OT YCHIINTEINICH MOIITHOCTH, IIOCTPOSHHBIX Ha MHBIX IPUHIUIIAX

8 Caeasimye nHeBMaTHYeCKHe MPHBO/bI, CTPYKTYPHAas cXeMa ¥ NPUHIMN AeiicTBHS.
Hasznauenue criepsmux NpuBOAOB; 001aCTh NPUMEHEHNS; CTPYKTypHAs CXeMa CIIEJSIIEeTr0 MTHEBMaTHIeCKOTo
NPUBOAOB; (QYHKIMOHAIBLHOE Ha3HAYEHHE CTPYKTYPHON €MHUIIBI ITPU B3aMMO/ICHCTBUHN 3JIEMEHTOB IIPUBO/IA B 2
npouecce paboTsl.

9 YnpapiaeHue nHeBMonpusoaamu ot IBM.
ABToMaTtuueckoe ympamieHHe mHeBMomnpuBogamu or OBM. CocraB DBM; WHGOPMANMOHHBIA W YIPaBISTIONIHIA
BapuaHT npuMeHeHns: OBM ju1d aBTOMaTH3alMK yNpaBICHUs; TOCTOMHCTBA CHCTEMBI YNPABJIECHUS C MPUMEHEHHEM
MHKPOIIPOIIECCOPOB M MUKPO-OBM B cucTemMax ynpaBieHUs THEBMOIIPUBOIAMHU. 2
Crpykrypa mudpoil cHCTEeMBl YIpaBIEeHHUsS; CXeMa aJIrOpUTMa YHPaBJICHHWS ITHEBMOIPHBOAA C aHAJIOTOBBIM
YIPABISIFOIIMM CHTHAJIOM.
[TaeBMonprBOA, yrpaBisieMsii or 9BM

10 | YHuBepcaabHasi CHCTEMA 3JIEMEHTOB MPOMBIIIJIEHHOH MTHEBMOABTOMATHKH.

VYCOIIITA, pyHKIHOHATPHOE HA3HAUCHHUE DIIEMEHTOB.

OCHOBHBIE TPYIIIBI 3JIEMEHTOB.

Onements! Y COIIIIA HEmpepsIBHOTO ASHCTBUS, HX COCTaB, HA3HAYEHUE W (DYHKITMH, BBIIOIHIEMBIE UMH;, YCTPOWCTBO
Y IPUHIUT paboTHI 25ieMeHTOB; aeMeHThl Y COIIIIA peneiiHoro aeicTBUS, COCTaB, HA3HAYCHUE DJIEMEHTOB, (yHKITUH,
BEINOJTHSEMBIC MU, YCTPOHUCTBO U MPHHIUT paO0TH OCHOBHBIX JICMEHTOB.
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Onementsl YCOIIITA, rpynma BCIIOMOTAaTENbHBIX AJIEMEHTOB, COCTaB, Ha3HAUCHHE, (DYHKIHH, BBHITOTHICMBIC FIMH,
KOHCTPYKIIUSL OCHOBHBIX 3JICMEHTOB. IPUHIIHIT PAOOTHI.

11 Cucrema MoayJieil cTpyiiHON TeXHUKH.

CrpyliHas MHEBMOABTOMATHKA, MPHUHIUI TOCTPOCHUS JIOTUYECKUX 3JICMEHTOB ITUCKPETHOIO ICHCTBUS; OO0JIACTh 5
MPUMEHCHHUSL CTPYWHOW MTHEBMOABTOMATHKH, TUIIBI CTPYHHBIX 3JIEMEHTOB, OCHOBAHHBIX HAa B3aHMMOJCUCTBHH CTPYIi;
3JIEMCHTBHI, BBITIOJIHSIOIINE JIOTUYCCKHUE OIEPAIlUH, YCTPOHCTBO 3JICMEHTOB; CHCTEMa MOIYJICH CTPYHHON TEXHUKH.

JlaGopaTopHble paGoThl, B TOM YHucie B popMe MPaKTHYECKOH NOATOTOBKU 4
1 COopka cxeM, MOJICIIUPYIOIIMX THIIOBBIE 3JIEMEHTHI aBTOMATH3aLINH.
2 COopka cxeM, MOJICIIUPYIOIIMX THIIOBBIE 3JIEMEHTHI aBTOMATH3aLINH.
IIpakTHyeckne 3aHATHS, B TOM YHCIe B POpME IPAKTUIECKON TTIOATOTOBKU -
Tema 1.11. Coaep:xanue 6 (4)
DJIeMeHThI H Jlekuun, B ToM yrciie B popMe NPaKTHIESCKOi MOArOTOBKH ()
ycrpoiicTsa MexaHHMKa JKHAKOCTeH B ccTeMe yIPaBIeHUS
THAPABIHYECKOH 1 OcCHOBHBIE 3aKOHBI THIPOIMHAMUKH; ypaBHEHNE HEpa3pbIBHOCTH; ypaBHeHue J{. M. bepHynn; knaccudukanys 2
ABTOMATHKH TE4EHUs JKUAKOCTEH U ra3oB; ypaBHEHHs Fa30BOM TUHAMUKH: ABHKCHHS, HEPA3PBIBHOCTH, COXPAHEHUS SHEPTHUH,
COCTOSHUSI.

DJeMeHTbI THIPOABTOMATHKH

Knaccudukarus cConpoTUBICHUIT: TypOyIeHTHBIC, TaAMUHAPHBIC, CMEIIIAHHOTO TUIIa, OCHOBHBIC XapaKTCPUCTUKH.
YnpasisieMble T'HIpaBIMYECKUe CONPOTURICHHUS: TUIIA "COIUIO-3acIOHKa" U JIp. 2
3aBUCHUMOCTH BEJTMUNHBI COPOTUBIICHUI OT TEMIIEPATyPhI U MIPUPOIBI JKUAKOCTH.

Yupyrue 3J1eMeHTbl CUCTEM THIPOaBTOMATHKU: TPYOUaThie MPYKUHbBI; CHIIL(GOHBI; YIPYrie MeMOpaHsbI U JIp.
TpyOonpoBoabI THAPABINYECKHUE.

YciaoBHble rpadpuueckne 0003HaYeHHU 3JIeMeHTOB rupoasroMaTtuku. Ciensiniue NpuBoAbI.
3 YcnoBHbIe rpadudeckre 0003HAYCHHUS 3JICMEHTOB THIPOABTOMATHKH. 2
[puHOUNIaTBHBIE CXEMBI CHCTEM YIIPABICHUS THAPABIUICCKAMH CIICSIIIAME IPHBOIAMU.

JlaGopaTopHble padoThl, B TOM Ynciie B (popMe IpaKTHIECKOH NOATOTOBKU -
IIpakTHYecKkune 3aHATHS, B TOM 4YHcie B (OpMe NPAKTUYECKOW MTOATOTOBKH 2

1 | CocTaBlieHHE U OIICAaHUE TUAPABINYICCKOIO 00BEMHOTO MpyuBOJAa U3ACJIHSA 1O 3aJaHHBIM YCJIOBUSIM.

Tema 1.12. Conep:xanne 12 (8)
I'ugpaBimyeckue Jleknuu, B TOM unciie B popMe NPakTUIECKON morotoBkH ()

YCHJIMTEJH MOLIHOCTH I'ugpaBamyeckue mpeodpazoBaTesn C yNPaBJisieMbIMH THAPABIHYECKIMH CONMPOTHBIEHUSIMH THTA "' COTLIIO-
3acJOoHKA'".

Ycunmue ruIpaBIuIecKUX CUTHAIIOB.

Mexannueckuii npeoOpazoBaTenb THIA "COIUIO-3aCIOHKA", HA3HAYEHHWE, MPHHIUI pa0oThl, 00JAaCTh MPUMCHEHUS, 2
CTaTH4YEeCKas XapaKTepUCTHKA dJIEMEHTa THIa "COII0-3acIoHKa".

KoHCTpyKIHs YCTPOUCTB I MOMICPIKAHUS MMOCTOSIHHBIX IEPENaJoB IaBICHUs HAa MOCTOSHHOM H YIPAaBISIEMBIX
COTIPOTHBIICHHSX THIIA "COILIO-3acIOHKA" .

TuIoBBIE CXEMBI CHCTEM THIIA "COIUIO-3aCJIOHKA".
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CrpyiiHble rHIpaBINYecKUe YCUJINTEIN THIIA ''cTpyiiHast TpyOka''.
YcrpoiictBo ycmnutens tuna "crpyiHas TpyOka', MpHHIMIT pPaOOThl TMIPOYCHIIMTEINS; NPUHLOMI IpeoOpa3oBaHuUs
MOTEHIMAJIbHOW SHEPTUH IOTOKA JKUAKOCTH B KHHETHYECKYIO JHEPIHIO M IpPeoOpa3oBaHME 3HEPIHU IIOTOKA B

2 MOTEHIMAIbHYIO SHEPTHIO AABJICHHS B HCIOJIHUTEIHHOM MEXaHU3ME.
XapakTepucTHKa yCHIUTENs Tuna "cTpyliHas Tpyoka". OCHOBHBIE KOHCTPYKTHBHBIC TapaMeTPhl YCHIIUTENEH THIa
"crpyitHas TpyOka". OmHOKacKamHBIE M JBYXKAaCKa HbIC YCHIINTENHN THIIA "cTpyiHas TpyOka". ObmacTs IpUMEHEHUS
TUIPOYCUIINTEIS THIIA "'cTpyiiHas TpyOKka". THIIOBBIE CHCTEMBI CTPYHHBIX yCHIHTENEH.
I'uapaBanyeckue yCHJIUTEIN MOIHOCTH KJIANAHHOIO THIIA.
Yeunutenb MOLIHOCTH KIJIAaHHOTO THIA, Ha3HAYCHHE W OONACTh NMPHUMEHEHUS; THUINbl KIANMaHHBIX YCHINTEICH
3 MOIITHOCTH.
YCTpOHCTBO KIIAITAHHOTO YCUIJIUTENSI MOLITHOCTH C Pa3rpy304YHBIM 3aTBOpOM. KitanaHHBIH YCHIIMTENb MOIITHOCTH C
MaJIbIM ycruineM nepexiioueHus. CepBONpUBO/ ¢ YCHIIMTENIEM MOITHOCTH KJIallaHHOTO TUa. THIOBBIE CHCTEMBI
yCHUIINTENe! KJIaaHHOTO THIIA.
Yeunaurteau MOIHOCTH 30JJ0THHKOBOTO THIIA.
I'mapaBnugeckuil yCUIMTENh MOITHOCTH 30JIOTHUKOBOTO THIIA; KOHCTPYKIUS pacTpeeIuTeNs.
CxeMBbl TEPEKPBHITHH 30JI0THUKOBBIX PAaCIpECIUTENCH; CTaTHUECKHE XapaKTEPUCTUKU 30J0THUKOBBIX YCHIIHMTENICH
4 MOIIIHOCTH.
' YnpaBieHue yCUIUTENEM: OTHOCTOPOHHEE U ABYXCTOPOHHEE.
O6nacTh NPUMEHEHUS 30JI0THUKOBBIX THAPOYCHIIUTEIICH.
I'iapoycunuTeny ¢ Uroap4aThiM JpocceieM, YCTPOUCTBO U MPUHIUI paboThl; CXEeMBbI THAPOYCHIUTENS ¢ UTOJIBYATHIM
JpoccerieM, CTaTu4ecKasi XapaKTepPUCTHKA THIIPOYCHIIUTENS
DJIeKTpoMexaHn4ecKHe peodpa3oBaTein.
Kiaccudukanms snekrpomexannueckux npeoodpasosateneil; OMII ¢ HOBOPOTHBIM ABHKEHUEM SIKOPS,
XapaKTepUCTHKA ITpeoOpazoBaTes.
5 DnekTpoMexaHUIeCcKuil mpeoOpa3oBaTesb ¢ JIMHEHHBIM ABHKEHHEM SIKOPSI, YCTPOMCTBO M MPUHIUI PaObOTHI.
ITonsipuzoBanneiit OMII, ero Ha3Haue€HHE U YCTPOUCTBO.
DreKkTpoMexaHYecKni mpeoOpazoBaTesb IPOIOPIIMOHATIBHOTO THIIA, XapaKTePUCTHKA JIEKTPOMAarHura, o01acTs
MPUMEHECHHUS
IIponopunoHaabHBIE YCHIIMTEIN MOITHOCTH.
HpOHOpL{I/IOHaHLHBIe TUAPABINYCCKUE YCUIIUTECIIN MOIITHOCTH, UX yCTpOﬁCTBO n O6HaCTI) MIPUMECHCHUA.
Otnnumst MpOonMoOpPUHNOHAIBbHBIX yCHJ’IHTeHeﬁ oT yCI/IHI/ITeHef/'I MOIIHOCTH, TOCTPOCHHBIX HAa MHBIX MPUHIIUIIAX.
6 q)yHKHI/IOHaJ'II)HI)Ie BO3MOKHOCTHU NPOMOPIIUOHAIBHBIX yCHJ’IHTeJ’Ieﬁ; MpEeUMYyIIECTBA NPOMOPIIUOHATIBHBIX yCI/IJ'II/ITeJ'Ief/'I.

UeTbIpEXJIMHENHBIM  OJIHOKACKaJHBbIH IPONOPLUUOHAIbHBIA THAPOYCHIUTENb C JBYXCTOPOHHMM IIPABJICHUEM,
YCTPOMCTBO M 00JIaCTh MPUMEHEHHS.

JIByX- 1 MHOTOKacKaJHbl€ IPONOPLIUOHAIIEHBIE YCHUIINTEIN.

Tunossle cXeMbl IPONOPUUOHAIBHBIX YCUIUTEAEH MOLUTHOCTH.

JlaGopaTopHble paGoThl, B TOM YHcie B popMe MPaKTHYECKOH NOATOTOBKU

1

I/ICCHGHOBaHI/IG CTaTUCTHYECKOU XapaKTCPUCTUKHU YCUIIUTEIIA MOIIHOCTH THIIa «COILJIO-3aCJIOHKA»

HccrnenoBanue CTaTUCTHYECKON XapaKTEPUCTHUKN YCHIIUTEISI MOIIIHOCTH THIIA «CTPYHHAs TpyOKa»
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HpaKTuqecxne 3aHATHSA, B TOM YUCJIC B (bOpMe HpaKTH‘IeCKOﬁ IOArOTOBKH

1

CocTaBJIeHHE B OITUCAHHE TMPUHIUITHAIBHBIX CXEM I'HAPaBINYCCKUX yCI/IHI/ITCHeﬁ MOITHOCTH 30JIOTHUKOBOT'O THUIIA (C
HUI0JIbYaThbIM ,Z[pOCCGJICM), B TOM YHMCJIEC C MCIIOJIb30BAHUEM IPUKIIATHBIX TPOTpaMM

Tema 1.13.
Caensaumue
THIpaBJIHYecKue
TIPUBOJBI

Copep:xaHue

Jlexuun, B ToM gnciie B popme IPaKTHIECKO# MOAroTOBKH ()

15(12)

1

Caeasimye ruipaBjiMyeckue NPUBO/bI, CTPYKTYPHAs cXeMa M NPHHIKI JeiicTBuUsA.
HaszHadenue crieasmux NpUBOAOB; 001aCTh NPUMEHEHNS; CTPYKTypHAs CXeMa CIEISMIET0 THAPABIMIECKOTO IPUBOAA;
(yHKIIMOHAIbHOE Ha3HAUCHNUE CTPYKTYPHOI €AMHUIBI IPH B3aUMOAEHCTBUH JIEMEHTOB IIPUBOAA B IIPOIIECCE PaOOTHI

OllHOKaCKa)IH]»Ie rupaBJH4€eCKHue Caeasue nNpuBo/ibl.

OL[HOKaCKaZ[HLIﬁ FI/I,HpaBJ'II/I’{eCKI/Iﬁ cne,usnunﬁ MpUBOJ, HA3HAYCHUC, CTPYKTYpHasd W I[PUHIUIIHAIBHASA CXEMa
CJICOAUICTO rUAPOIPUBOJA; CXeMa THAPABINYCCKOTO CICAALICTO MPHUBOAA C OAHOKPOMOYHBIM 30JIOTHUKOM, COCTaB CXE-
MBI, B3aMMOJICHCTBHE PJIEMEHTOB CXEMEI B nmpouecce pa60TbI; clIe AAIui MpuBOJ € ABYXKPOMOYHBIM 30JIOTHUKOM,
IMpUHIUIINAJIbHAad CXEMa U IPUHIUIT pa6OTLI.

CJ'ICI[HH.[I/Iﬁ nmpuBoa ¢C ‘IeTpréXKpOMO‘IHLIM 30JIOTHUKOM, IPUHIUIIHAIBbHAA CXEMa MPUBOJA; BSaHMOﬂeﬁCTBHC
QJICMCHTOB CXCMbI IPU YIIPaBJICHUN pa60T01‘/'1 OpUBOJA; SHECPICTUICCKHUC MMOKA3aTCIN CICAAIINX ITPUBOJOB.

TunoBbie CXEeMEBI CJICAAINX THAPOIIPUBOJOB

CJ'IEJISI[III/IC rujipaBju4€CKHEe MPUBO/AbI ¢ MEXAHUYCCKUM YIIPABJICHUEM.

CJ'IC,HHH.[I/Iﬁ FPII[paBHH‘IeCKI/Iﬁ MNpUBOA C MCXaHUYCCKUM YIIPABJICHUCM; HA3HAYCHUC U (I)yHKI_II/IOHaJ'ILHHC
BSaHMOHeﬁCTBHﬂ DJICMCHTOB B IIpOIIECCC pa6OTBI; MPpUHIOUIIHATIbHAA CXEMa CIICAAIICTIO THAPABINYCCKOTIO NpUBOJa €
MCXaHUYCCKHUM YHPABJIICHHUCM.

C.nez[mune ruipaBju4eCKue NpuBO/Abl ¢ MTHEBMATHYECCKUM U THAPABJIUYECCKUM YIIPABJICHUEM.

CHEI{HHH/Iﬁ TUAPONPUBO/ C MTHEBMATUYCCKUM U TUAPABINYCCKUM YIIPABJICHUCM,; HA3HAUYCHUC U 0071acTh MIPUMECHCHMUA.
C’I‘pyKTypHaH W NPpUHIUIIKMAIbHAA CXEMa CICAAIICIO IMpUBOJAA C THMAPABINYCCKUM YHPABJICHUCM, BSaHMOﬂeﬁCTBHG
QJICMCHTOB CJICASIICTO IPUBOJa B IPOLIECCE pa6OTBI.

TunoBbie CXeMEBI aBTOMATHU3alHU NPOU3BOACTBCHHBIX MIPOLECCCOB C UCITIOJIL30BAHUEM I'MAPOITHECBMOABTOMATHUKU.
TunoBbie CXeMEBI CJICAICTO NpHUBOAA.

Caensimiye ruapaBjiMyecKie NPUBOABI € 3JEKTPHYECKUM YNIPaBJIeHHEM U APOcceJbHBIM PeryJIMpoBaHueM
CKOPOCTH.

Crnenamuii THAPABIMYIECKUNA IPUBOJ C INEKTPUUYECKUM YIpaBIeHHEM; Ha3HAaUeHHE U 00JIaCTh MPUMEHEHHS CIIEISIINX
THIPaBIMYECKUX TPUBOJIOB C AIEKTPOYIPABICHNEM; CTPYKTypHAas U MPUHIMITHAIBHAS CXeMa CIIEASIIETO
THIPONPUBOJIA C INEKTPUUECKUM YNPABIEHHEM; B3aUMO/ICICTBUE 3JIEMEHTOB CIEASIIETr0 THIPONPUBOJIA B IIPOLECCE
paboThI; KOPPEKTUPYIOLIHNE YCTPOICTBA.

Tunossle cXeMbl CIEAALIET0 THAPABIMUYECKOrO IPUBOJIA C AIEKTPUUECKUM YIPABICHUEM.

Br100op npoccenupyomero pacupeiesuTesst CIeAIINX THAPABINIECKIX TPUBOJIOB.

Mogenu 1 TUIIOpPa3MepBbl APOCCENUPYIOIUX PACHPEAECIUTENECH ¢ DNEKTPOYIPABICHUEM, UX TEXHUYECKUE TapaMeTphbl;
pacnpenenuTeny caeasux NPUBOJOB NEPBOM U BTOPOH CTYNEHH yCUIEHHUS

23




Cheasmmii ruapaBInYecKHii NPUBOJ ¢ MAIIMHHBIM YIPaBJIeHHEeM U MeXaHH4ecKoii 00paTHoO¥ CBSI3bIO.
Crenstiuii TUAPONPUBOJ C MAIIMHHBIM YIIPABICHUEM U MEXaHUIECKOH 0OpaTHON CBA3BIO.

Crenstuii THAPONPUBOJ C MAIIMHHBIM PETYINPOBAHUEM CKOPOCTH, Ha3HAYECHUE, 00JIaCTh IPUMEHEHHS.
[IprHIMNManbHAs cXeMa CIEASIIEr0 THUAPONPHBOAA C MAIIMHHBIM PETYIMPOBAHHEM M MEXAHHWYECKOH 0OpaTHOM
CBSI3bI0; B3aUMOJACHCTBHE HJIEMEHTOB CXEMBI B TIpoIiecce pabOThl THAPOIPHBO/IA.

DJEeKTPOTUIPaBINYECKUA CIEeIAIINA NPUBOJI C MAaIIMHHBIM YIPaBJICHUEM, €ro OTIMYHUTEIbHbIE OCOOEHHOCTH;
MPUHIUIHANBHAS CXeMa MIEKTPOTUAPABIMYECKOTO CIEASIIETo MPUBOAA.

Tunossle cXeMbl CISAAIIMX TUAPOIPUBOAOB C MAIIMHHBIM YIPABICHUEM.

Yupapiaenue ruaponpuBoaamMmu ot IBM.

ABToMaTtuueckoe yrpasieHue ruapornpusogamMu or IBM. Coctas 3BM; nH(pOpMAMOHHEIHA 1 YIIPABIIIONINA BAPHAHT
7 npuMmeHeHuss OBM s aBTOMAaTH3alMM  yNpaBiIeHHs; JOCTOMHCTBA CHUCTEMBI YIPABICHUS C INPUMEHEHUEM
MHKPOIIPOLIECCOPOB U MUKPO-DBM B cucTemax ynpaieHHs THAPOIIPUBOIAMHU.

Ynpasiaenue ruaponpusogamu ot IBM.
8 Crpykrypa 1m(ppoil CHCTEMBI YNpaBICHUS, CXeMa aJlrOPUTMA YIPABICHHUS THIPONPHBOJA C aAHAIOTOBBIM
YIPABISFOIIMM CHTHAJIOM.

JlaGopaTopHble pagoThl, B TOM YHUcie B popMe MPaKTHYECKOH NOATOTOBKU

IIpakTHyeckune 3aHATHS, B TOM 4HCle B POpME IPAKTUIECKON TTOATOTOBKU 6

1 | UccnenoBaHue CTPYKTYPHBIX M IPHHIUIHAIBHBIX CXEM COBPEMEHHOIO 000PYIOBAHHMS CO CICIAIINM TUAPO- UITH
ITHEBMOITPUBOJOM.

2 I/ICCHGZ[OBaHI/Ie CTPYKTYPHBIX U MPUHIUIIUAJIBHBIX CXEM COBPEMEHHOT'O 060pyz[013aH1/1ﬂ CO CJICAAIUM Ir'uapo- 1IN
ITHEBMOIIPUBOJOM.

3 I/ICCHeI[OBaHI/Ie CTPYKTYPHBIX U MPUHIUIIUAJIBHBIX CXEM COBPEMEHHOT'O O60pyI[OBaHI/I§I CO CJICAAIUM I'uapo- NI
ITHEBMOITPUBOJIOM.

CamocrosiTeabHasi padoTa npu usydyenun tem M/IK 02.01 143

CaMocTosATeIpHOE N3YUYEeHHE MTPABIII BBITIOTHEHMSI IPUHITUIHAIBHBIX CXeM U TexHosnorudeckoit nokymenrainuu no ECKJI, ECTII
CocraBieHue npe3eHTaiuii, pedeparos, COOOMICHUI.

CocTaBiieHHE CXeM, TaOJIUIL

CocraBiieHHEe ONIOPHBIX KOHCIIEKTOB
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IIpumepHas TeMaTHKA BHeayTUTOPHON caMOCTOATEIbHOI PadoThbI
1.3kcIuTyaTaloHHbIE CBOICTBA pabovMX KUIAKOCTEH € IIPHCAAKOM

2.BausiHKe 3aBUCHMOCTH BS3KOCTH pa6oqeﬁ JKUAKOCTH OT TEMIICPATYPhl U JaBJICHUA IPU SKCIUTyaTallul TUAPOIIPUBOJIA.

3.001acTH NPEeIOYTHTENFHOTO IPUMEHEHHS THAPOIPUBOIOB.

4.060cHOBaHNE BBIOOPA TOPMO3HBIX YCTPOHCTB IaHHOTO PUBOAA

5.JIOCTOMHCTBA U HEIOCTATKU AUCKPETHBIX, J03aTOPHBIX THAPOIPUBOIOB.

6./lelicTByolIME CTaHJAPThl X HOPMBI IIPU MPOEKTUPOBAHUH THJIPOIPUBOJIOB.
7.CpaBHHUTENbHBIC CBOWCTBA PA3IMIHBIX IPHUBOJIOB

8.IlyTn yMEHBIIEHUS YJHEPTETUUECKHX 3aTPaT IIPU MPOCKTUPOBAHNHI 00BEMHOTO THAPONPUBOIA.
9.IlpuMeHeHNE THAPOIIPUBOJA B COBPEMEHHOM CTaHKOCTPOCHNUHU

10. O6macTu IPeAITOYTUTEIHHOTO IPIMEHEHHS THEBMOIPHUBOJIOB.

11.060cHOBaHUE BEIOOpA TOPMO3HBIX YCTPOHCTB JAHHOTO MIPHUBO/IA

12.Vcropuueckuii myTh pa3BUTHS THEBMOIIPHUBO/IOB.

13.CpaBHeHHe THIPABINYECKUX M THEBMATUUECKHUX CICASIIIUX TPUBOJIOB.

14 JleiicTByromue cTaHIAPTHl 1 HOPMBI THEBMOIIPUBOJIOB

15./lokyMeHTanus 1o NpOBEJCHUIO UCTIBITAaHUS THAPABIMYECKOT0 000PY10BaHHS.

16. KoppekTupyromye yCTpoHCcTBa CIEIIINX IHAPABINIECKUX TPUBOJIOB C MIEKTPUUECKUM YIPABICHHEM.
17.BrInosHeHne JOrHuecKux oneparnuii Ha anemenTax Y COIIIIA.

18.Mcropuueckuii myTh pa3BUTHE THEBMOHUKH.

19.TTomsspr3oBanubiit OMII, ero Ha3HaUCHHE U YCTPOHWCTBO

20.0¢opmiieHHE OTIETOB IO MPAKTUICCKUM 3aHATHIM
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KypcoBasi padora (mpoekr).
IIpumepHas TeMaTHKa KypPCOBOI'O NPOEKTA:

Pacdet u npoekTupoBaHuEe rUAPONPUBO/IA (THEBMOIIPUBO/IA, AaBBTOMATHUYECKON CUCTEMbI CMa3KH )

C pa3pabOTKON MEPOMPHUITHIA [0 TEXHUYECKOMY

HaumeHoearue Mauiursvl, CmaHka uiu 060py()06anuﬂ
00CITy’)KUBaHUIO, PEMOHTY M 3KCIUTyaTallHH.

[Ipu onpeneneHnn MHANBUIYATbHOM TEMbI KypCOBOTO IIPOEKTA JIJISl YHAIIErOCs. THIT MAIIMHbBI, CTAHKA WA
000py/I0BaHUs IPEIMOUYTUTENBHO BEIOUPAETCS U3 YHCIA OOCITYKHBAEMBIX BO BpEMS IPOXOXKACHUS TPOU3BOICTBEHHON
MPAKTUKH, HATPUMED:

- MEXaHU3M NEPEMEIICHHUS] THCTPYMEHTA MPOTSHKHOIO CTAHKa,

- MEXaHW3M I10J1a4M CUJIOBOM T'OJIOBKH arperaTHOr0 CTaHKa; 3aKUMHOE ITPUCIIOCOOICHHUE;

- (bpe3epHbIli CTAaHOK, TOKAPHBIN, pacCTOYHOM, oOpabdareiBatomuii eHtp, YITY, orpe3Hoi, nmpecc, mndoBaabHbIN;

- IyrOBasl CTaJleIJIaBUIIbHAS [1€4b, DJIEKTPOIECYb, TOIbEMHUK, MPOMBIILIEHHBIN POOOT;

- UCTIBITATeIbHBIA THUIPOCTEH/I, TPOJIMBOYHAS YCTAHOBKA, 00’KMMHAs YCTAaHOBKA. KIICIIEBOW 3aXBaT, SKCIIAHJED;

- aBTOMOOWJIBHBIN KpaH, MOTPy3YUK, aBTOrpeiiep, CKpenep, 0yib1o3ep, TeIeKKa, PhIXIUTEIh, KOMOAH, SKCKaBaToOP;

- KOHBCﬁep, AOMKpAT, CTaHIUA MEXaHNU3allhuu, KAHTOBATCJIb, TEXHOJIOTHUYCCKOC O60py,[[OBaHI/Ie;
- TCpMOIlJIaCTaBTOMaAT, THOOYHBIHN CTaHOK, HOXXHUIIbI, HpOKaTHBII\/’I CTaH, U T.[.

30

CamocTosiTe/IbHAsi pad0Ta NPU BHINOJHEHUH KYPCOBOT'O NMPOEKTA 15
158

CamocTosiTeJibHasi padoTa npu u3ydenuu pasjaena 1 (Bcero)

YuyeOHasi NpaKTHKA 72

Buasl pador

1.Pa3paboTka 1o 3aJaHHBIM yCIOBHSIM IIPUHIUITHAIBHON CXeM THAPAaBIMYECKOro IPHBOIa MOOWIIBHOM MalMHbI (THAPONIpHBOIa OyIiba03epa, CKpernepa,
y3J1a 9KCKaBaTopa u T I1.) C UCII0Ib30BaHNEM NPUKIIAIHBIX IPOTPAMM.
2. Pa3paboTka 0 3a/aHHBIM yCIOBHSAM TNPHHIWIHAIBGHON THAPABINYECKOH CXEMBI CTAllMOHAPHONW MAIIMHBI (THIPOIPHUBOIA CTAHKA, TPOMBIIIICHHOTO
poboTa | T I1.) B TOM YHCIIE C HCIOIB30BAHNUEM ITPHUKIIAJTHBIX IIPOTPaMM.
3.Pa3paboTka mO 3aJaHHBIM YCIIOBHSIM TNPUHOWIHAIFHOW CXEMBI THAPOIPHBOAA M OOOCHOBAaHME BBHIOOpAa THAPABINYECKOTO OOOPYZOBAHMS,
00€eCIeunBaOLIET0 NIABHOE MIEPEMEILIEHUE CUIIOBOTO PaboUero opraHa MaluHbI (MIIM y3/1a MAIlluHbL) ¢ 33JaHHOI CKOPOCTHIO (YCIIOBUE MIPELYyCMATPHBACT
MIOCTaHOBKY Jipoccens "Ha Bxoje")
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4. Pa3zpaboTka TO 3aJlaHHBIM YCIOBUSM TNPUHIUIHAIGHON CXEMBI THAPONPHUBOIA W OOOCHOBAHWE BBIOOpA THApOAINIAPATYphl, OOECTeUnBAOIIEH
KOHTPOJIMPYEMOE IBHXKEHHUE C 33JaHHOM CKOPOCTBIO CHIDKEHHSI pabodero obopynoBaHus (HalpuMep, CTPEJbl WIN PYKOSTH JKCKaBaTtopa, pabodyero
0o0OpynoBaHUS TOTPy34MKa M T.I. TPH NEpPEeMEIICHUH BHU3, IPEAyCMaTpUBAETCS MOCTAHOBKA APOCCeis U Jpocceliel ¢ 00paTHBIM KilaliaHoM "Ha
Bxoje ").

5.Pa3paboTka NPHHIUNUATLHOM T'MIPABINYECKON CXEeMBbl THAPONpPUBOAA pabodero oOopyaoBaHus (THAPONOABEMHUKA C JBYMs paboYuMMu
THAPOLMIIMHAPAMH C BO3MOKHBIM Pa3UYHBIM HArpy’)KeHHOM Ha INTOKM THAPOLMIMHAPOB (T.e. Harpy3ku K, m K2 pasHble), oOecneunBaromniye
MOCTOSIHCTBO NEpeMEIeHHs THAPOLMIMHPOB ITPY IEPEMEHHOM Harpy3ke Ha pabo4nx opraHax (IIpUMEHEHHE JBUTaTelIs IOTOKA) 110 3aJaHHBIM YCIIOBHUSIM.
6. PacueT TOpPMO3HOTO yCTPOHCTBA TUIPOABUTATEIsI 00BEMHOTO MPUBOAA TI0 33JaHHBIM YCIOBHSAM.

7.PacueT JHEPreTHYECKMX XapakTEpPUCTHK M OOOCHOBAHME BBIOOpA 3JHEPTrOOOECIICUMBAIOMIEH YacTH OOBEMHOTO THAPABIMYECKOTO IPHBOAA C
OJIHOTIIOTOYHOM, ABYXIOTOYHON HAaCOCHOM CTAaHLMEHN, HACOCHOM CTaHLMM C OAHUM PETYJIUPYEMBIM HACOCOM, HACOCHOM CTaHIMEW U pa3fesIuTEeNbH Of
MIaHEJIbI0, HACOCHO-aKKyMYJISITOPHOH CTaHIMEH 110 3aJaHHBIM YCIOBHSIM.

8. BrmonHeHne Hanboliee pannoHAIbHOTO BAPHAHTA CXEMBI THAPOIPHBOAA MyTEM aHAIHN3a IPa(HUKOB SHEPTETHUECKUX XapPAKTEPUCTHK, KOMIUIEKTOB
9JIEMEHTOB TUIPOOOOPYI0BAHHS, SKCIUTyaTallMOHHBIX 3aTpar.

9. Pacuer n 000cHOBaHHE BHIOOpA FHPABINYECKOTO 000PYAOBAHUS HACOCHO-aKKYMYJIITOPHON CTAHIIUH IO 3aJIJaHHBIM YCIIOBUSIM.

10. Pacyer ruapaBiIndecKux COMPOTUBIICHHUH, TOTEPh MOITHOCTH THAPOTPHBO/IA, TCILIOBBIICICHUI U eMKOCTH Macjio0aKa Mo 3aJaHHbIM YCIOBHUSIM.

11. Pacuer TernooOMEHHHKA WM PacUeT 3MEEBHKA ISl OXJIAXKICHUS XKHUIKOCTH B Macjio0ake MPOTOYHON BOIOH.

12. PacueT OCHOBHBIX MapaMeTPOB 0OBEMHOrO T'MIPABINYECKOTO NMPHUBOJA BO3BPATHO-IIOCTYIATEIBHOIO THIA IO 33JaHHBIM YCJIOBUSIM, 0OOCHOBAaHUE
BBIOOpA TUIPABINYECKOTO 000PYI0BAHHS.

13. IToBepouHsIif pacyeT 0OBEMHOTO THAPOIPHBOAA 110 3aJaHHBIM YCIOBHUSIM M YCIOBHUSIM IPEIBAPUTEIHLHOTO pacyeTa MPeabIIyIINX MPAaKTHIECKUX
3aHATHH

Paznmen 2
IIpoekTupoBanue
THAPABJIHYECKHX U
IMHEeBMATHYECKHUX
NPHUBOJIOB

252

MJK 02.02.
IIpoexTupoBanue
THAPABJIHYECKHUX
W MHEBMATHYECKHX
TPHBO/IOB

Tema 2.1. O0beMHbIE Coaep:xaHue

THAPABJIHYECCKHEC H .JIeKIII/II/I, B TOM 4YHCJIC B q)OpMG HpaKTI/I‘ICCKOﬁ IIOArOTOBKH

NHeBMATHYeCKHe JlaGopaTopHble padoThl, B TOM YHcie B OpPME MPAKTHUECKOH MOJTOTOBKH

NPUBO/IbI. IIpakTHYecKne 3aHATHS, B TOM 4YHCiIe B JopMe NPaKTHIECKON TIOATOTOBKH
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O0bemMHBbIe rHIPaBINYecKHe U THeBMaTHYeCKHe IPUBO/bI.

O0s1acTh NpuMeHeHHs ¥ KiIaccHpUKAIMS THAPABIHYECKAX H MTHEBMATHYECKHX MPHBO/IOB.

CrpyKTypHas cxema THAPaBIMIeCKOro 00beMHOTO IPHBO/IA;

Oco0eHHOCTH CTPYKTYPHOI CXEMBI THEBMAaTHYECKOTO IPUBOA;

[IpuHIMNManbHas cxeMa 00bEMHOTO T'HAPABINYECKOTO NPUBO/IA, PYHKIMOHAIFHOE HA3HAYCHUE €T0 JICMEHTOB;
[IpuHIMNManbHas cxeMa 00bEMHOTO THEBMAaTHYECKOTO MMPUBO/IA, (PYHKIIMOHAIBHOE Ha3HAYEHHUE ero HJIEMEHTOB,;
CpaBHUTENbHAS XapaKTePUCTUKA TUAPABINYECKUX U THEBMAaTHUECKUX PUBOJIOB, JOCTOMHCTBA U HEJOCTATKH;
O06nacTp NPUMEHEHNS THAPABINIECKIX W THEBMATHUECKHUX NIPUBOJIOB;

Knaccudukanus ruapaBIndeckux ¥ MHEBMAaTHIECKUX 00BEMHBIX ITPUBOJIOB.

OcHoBHbIE TapaMeTPbl 000PY10BAHUS 00 bEMHBIX THIPABIMYECKUX U MHEBMATHYECKUX MPHUBO/IOB.

OcCHOBHBIE TapaMeTpbl 00bEMHBIX THAPOIIPHBOIOB U ITHEBMOIIPHBOIOB;

OCHOBHBIE TapaMeTPHI THAPABINICSCKOTO U ITHEBMAaTHIECKOTO 000pyI0BaHUS;

3Ha4YeHNST HOMUHAJBHBIX TABJICHUH, HOMHHAIBHBIX PacX0J0B, pad0YNX 00bEMOB, YaCTOT BpAIICHHsI, BMECTHMOCTEH B
cootBercTBun ¢ [ OCTom.

B3auMocBSA3bL OCHOBHBIX IAapaMeTPOB 00bEMHBIX THAPABIMYECKHX U MHEBMATHYECKHX NPHBO/IOB.

B3auMocBsI3p OCHOBHBIX IIapaMETPOB: IPUBOJHAS MOLIHOCTh HACOCA; TMIPOMOTOpPA; ACUCTBUTENbHAS [10[a4a Ha-COCa,
JIECTBUTEIIbHBIN pacxoj ruApoMoTopa. JleHCTBUTENBHBIN KPYTAIIMA MOMEHT, PA3BUBAEMbIil THAPOMOTOPOM.
KoadduimeHT noae3Horo neicTBUs rupoHacoca, TiAPOMOTOpa.

OcHoOBHBIE PEKUMbI paﬁOTBI 1 YCJIOBUSA IKCIVIYaTaAlluUU THAPABJIUIECKOIo U MHEBMATHY€CKOI'0 oﬁopyuonaﬂnﬂ.
Pexumebl pa60T1>1 TUAPABIMYCCKUX U MTHEBMATUYCCKUX MMPUBOIOB.

YcnoBus OKCILTyaTalluu THAPONIPHUBOAOB U I‘I/IﬂpOHHeBMOO60pyILOBaHI/I)I B YCJIOBUSX, OIIPECACIACMBIX
KIIMMATUYCCKUMHU 30HAMU U KaTCTOPUAMU.

Brusane xnmmmaTtrdeckux Q)aKTOpOB Ha HAACIKHOCTDb U JOJTOBCYHOCTD SKCILTydTallu THAPO- U TIHCBMOIIPUBOJ0B.

Pa0o4ue sxxuakocTy 1151 ruAponpuBoaoB. OcHOBHbIE TPeOOBAHUS M XaPAKTEPUCTUKHU PA00YUX KMIKOCT M.
OcHoBHBIE TPeOOBaHMS K pabOUYNM >KHUIKOCTSIM, SKCIUTYaTHPYEMbIM B THAPONPUBOIAX PA3IMYHOTO HA3HAYCHUS:
-THJIPOTIPUBO/IBI, IKCIUTyaTUpyeMble B KIMMAaTHYECKHX 30HaX C yYMEPEHHBIM KIMMaTOM, TPOIHUYECKOM CYXOM M
BJI2YKHBIM KJIUMATOM.

OcHoBHBIE TPeOOBaHMS K pabOYMM >KHIKOCTSIM, XapaKTEPHUCTUKH Pad0OUNX KHUAKOCTEH N MX OCHOBHBIE CBOWCTBA.
TpeboBaHMs K TOCTaBKE, XPAaHEHHIO U 3aIIpaBKe THJIPOCHCTEM C PaOOYNMHU XKUIKOCTIMHU.

YciaoBHble rpaguyeckne 0003HaAYeHUs 31eMEHTOB THAPABINYECKHX U NMHeBMaTH4YecKuX npusoaos. IlpaBuaa
odopMJIeHUS THIPABJINYECKMX M ITHEBMATHYECKUX CXeM NPHBOI0B.

CTpyKTypHbIEC, NPUHLUINAIBHBIE CXEMbl M CXEMbl COCIMHEHHS DJIEMEHTOB THAPABIMYECKUX U IHEBMaTHYECKUX
MPUBOJIOB.

YcnoBHsle rpadudeckre 0003HaYCHUS 3JIEMEHTOB T'HJIPO- U THEBMOIIPHUBOIOB.

[Ipasmna opopmnenus rugpocuctem mo [OCT.

TexHnueckue faHHbIE, 3aHOCHMBIE B IIOSICHUTEIBHYIO 3aIIMCKY U HA CXEMY THAPONHEBMOIIPUBO/IA.
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Tema 2.2.
IIpoekTupoBanue
00bEMHDBIX
THAPABJIHYECKHX
NPHUBOIOB

7 | TunoBble CXeMHBI€ pellleHUsI THAPABINYeCKUX NPUBOAOB U PEKOMEHIAMH N0 UX BbIOOPY.
T'uapaBarueckue cXeMsl ¢ 30JI0THUKOBBIM PACIIPENEIUTENEM C OTKPBITBIM U 3aKPBITBIM LEHTPOM.
I'mapocxembl ¢ OTKPBITBIM LIEHTPOM, PEKOMEH TyeMast 00JIacTh IIPUMEHEHUSL.
I'mapocxembl ¢ 3aKpBITHIM LIEHTPOM, PEKOMEHIyeMast 00J1acTh IPUMEHEHHSL.
I'mapocxembl AJst OCYIIECTBIEGHUsST OBICTPBIX IEpEMENICHHH; THMAPOCXeMbl ¢ An(epeHIraIbHbIM BKIIOUCHHEM
THAPOLMIIMHIPA; THIPOCXeMa OBICTPOro MepeMeleH s ¢ HallOJIHUTEIFHBIM Pe3epByapoM, 001acTh IPUMEHEHUSL.
I'mapocxemsl [U1sl OCYIIECTBIICHUS TPOTUBOJABIICHUS, PEKOMEHTyeMast 00J1acTh IPUMEHEHUSL.
I'mapocxemsl ¢ HECKOIBKIMH THIPOIBUTaTEIIMHU, 00JIaCTh IPHMEHEHHSL.

8 | TunoBble cXeMHBIE PellieHUs] PeryJTMPOBAHHS CKOPOCTH IMIPABJIHYECKHX NPUBOIOB.
I'mapocxemsl ¢ APOCCENBHBIM PETYITHPOBAHUEM CKOPOCTH, PEKOMEH/IyeMbIe 00TaCTH IPUMEHEHUS.
I'mapocxema ¢ aBTOMaTHYECKUM PETYJIATOPOM JABICHUS HAcCOCa U APOCCEIUPOBAHUEM HA BXOJE B FMIPOABHUIaTeb,
peEKOMeHAyeMasi CKOPOCTh IIPUMEHEHHS.
I'mapocxema ¢ aBTOMaTH4ECKHM PETYIATOPOM JABIEHH HACOCA U JPOCCENMPOBAHIEM Ha BBIXOJIE U3 THIPOABUraTEN,
peKoMeHayeMast 00J1aCTh MPUMEHEHHUSL.
I'napocxeMbl ¢ 00BEMHBIM PETYIMPOBAHUEM CKOPOCTH, PEKOMEHayeMasi 001acTh IPUMEHEHHUSI.

9 | TunoBbIe CXeMHBIE PellIeHUs MPH IUKJIOBOM peKuMe padoThl.
TuroBbie THAPOCXEMBI, pAaOOTAIOIINE B IIMKIOBOM PEXUME.
«bBICTpHIi OBOA-paboyas mogaya-obICTPhIH OTBOI-CTOI.
«BBICTPBIN OJBO-BBHICTON-00PATHBIN X01».
«IPSIMOY XOJ-00paTHBIH XO/1-OCTaHOBKA.
I'mapocxema ¢ mepuoaNIEecKUM BO3BPATHO-IIOCTYNATENBHBIM ABHKECHHEM, PEKOMEHAyeMas 001acTh NPUMEHEHUSI.

10 | TunoBble cxeMHbI€ pelIeHHs] MHEBMATHYECKHX PUBOIOB H PEKOMEHAALUY 1O UX BHIGOPY.

11 | o 3agaHHBIM YCJIOBHSM COCTABHTH NPUHIMNHAJIBHYI0O CXeMY OOBEMHOIO THIPaBIMYECKOr0 NMPHBOAA B
COOTBETCTBMM ¢ npaBujaamMu ogopmienus (mo ECKJD).

12 | Tlo 3a1aHHBIM YCJIOBHSIM COCTABUTH MPUHIHNHAILHYIO CXeMY 00bEMHOr0 MHEBMATHYECKOT0 MPUBO/IA B
COOTBETCTBHM ¢ npaBuaamMu ogopmienus (mo ECKJ).

Coaep:xaHue -

.JICKHI/IPI, B TOM 4YHCJIC B q)OpMG HpaKTH‘ICCKOﬁ IIOATrOTOBKH

JlaGopaTopHbie paGoThl, B TOM YuCIe B popMe IPaKTHISCKOW NOATOTOBKU

HpaKanecm/le 3aHATHSA, B TOM YHUCJIC B q)OpMG HpaKTH‘IeCKOﬁ IIOATrOTOBKH
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1

OcHOBHbIE TeXHHYeCKHe TPeOOBaHUS K 00beMHOMY I'HIPABJINYEeCKOMY PHBOAY.

OcHOBHBIE TPEOOBaHMS K THIPABINIECKUM CHCTEMaM:

- HCKJIIOYEHHE BO3MOKHOCTH MHTEHCHBHBIX KOJICOaHUH

- MUHUMAJIbHBIC IOTCPH SHCPTUU U BBIJACIICHUC TCIIIa

- ICKITFOYEHHE MPSIMOTO THIPABINIECKOTO yIapa

- IOCTOSTHCTBO CKOPOCTEH pabovero opraHa HE3aBUCHMO OT HAarpy3KH M OT HAIIPaBJICHUS JEHCTBUS CHII
- BpEMJ IMUKJIAa HE TOJIKHO 3aBUCETh OT HAIrpy3Ku U pa6oqeﬁ TEMIIEPATYPBI )KUAKOCTH

- MUHUMYM PETYJIUPOBOK B CUCTEME YIIPABICHUS

- obecrieueHne OJIOKMPOBKHU MPHBO/IA ITPH BEPTUKAIEHOM MIM HAKJIIOHHOM PACIOI0KEHUU THAPOIPHBO/IA
- 3aLUTY TUAPOCUCTEMBI OT BHE3AIHBIX MOBBIIIEHUH JaBICHUH

- YCTPOUCTBO AJIsl BBITYCKA BO3AYyXa M3 MECT BO3MOXKHOTO €r0 CKOILUIEHUSI
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- KOHTPOJIb YPOBHS KUAKOCTH B MaciIo0IOKe
- YCTaHOBKY MPUOOPOB JJIs TUCTAHIIHOHHOTO M3MEPEHHUS IaBICHHUS U TEMIICPATYPhl Pad0YCii KHUIKOCTH
- YCTPOUCTBO /IS MOIOTPEBA WU OXJIAKICHHS Pab0Ye KHUIKOCTH

2 Peanu3anus TpedoBanmii K rTHAPABINYECKOMY NPUBOY.
HckaroueHre BO3MOKHOCTH UHTEHCUBHBIX KOJIEOaHUI 1 MHWHUMU3AIU NOTCPb SOHCPIUU U BBIACIICHUC TCIJIA.

3 HcknroueHne BO3MOKHOCTH MIpAMOro ruJpaBJIn4CCKoOro ygapa.

4 ObecnieueHre NOCTOSIHCTBA CKOPOCTEl paboyero opraHa, He3aBUCHMO OT HAarpy3KU M OT HalpaBJICHHs ICHCTBUS CHIL.

5 | ObGecnieyeHne HE3aBUCUMOCTH BPEMEHH LIUKIIAa OT HArpy3KU U paboueil TeMneparypbl )KHIKOCTH,
MHUHHUMAJIBHOTO KOJMYECTBA PETYIHPOBOK B CUCTEME YIIPABJICHUS

6 | Obecneuenne OIOKUPOBKH IPHUBOJIA ITPH BEPTUKAIHFHOM MIIM HAKJIOHHOM PACHOJIOKEHUH THAPOIPUBO/A,
a TaKKe 3alIUTHl THAPOCUCTEMBI OT BHE3AITHBIX MOBBIICHUH JaBIeHUS

7 | ObecnieyeHne BBITYCKa BO3yXa U3 MECT BOBMOXKHOTO €T0 CKOIUICHHS, @ TAK)Ke KOHTPOJIb YPOBHS
KUJIKOCTU B MacyioOJIoKe.

8 | ObecnieueHne ycTaHOBKH MPHOOPOB VIS TUCTAHIIMOHHOTO H3MEPEHHS IaBICHHS i TEMIIepaTyphl padoueit
KUAKOCTHU

9 | ObGecnieyeHne yCTaHOBKH YCTPOMCTB [UIsl TIOIOTPEBA WIH OXJIAKACHHS paboueii )KUIKOCTH

10 | OcHoBHbIE ITANBI MPOEKTHPOBAHMS THIPABJIHYECKUX U MHEBMATHYECKUX cucTeM npuBoaoB. DTAII-1.
CocTaBlIcHHE TEXHHIECKOTO 3aJaHus U pa3pa60TI<a TEXHHUYCCKOTO NPCAIOKCHUS.
HOCHGHOB&T@HLHOCTL peajim3anu dTamna:
“U3YYar0TCA CBEACHUS O pa6or{eM OpraHe MEXaHW3Ma UJIM MAallINHbI
- paccMaTpUBAIOT TPEIBAPUTEIbHYI0 KOMIIOHOBKY M3/EJIHs U TpeOOBaHHs K Macce U rabapuTHBIM pasMepaM
00BEeMHOT0 PUBOJIA
- U3y4aroT XapaKTEPUCTUKU YIIPABIIIOLIEr0 BO3ACICTBYS U BHEIIHUE HArPY3KU HA TUAPOIIPUBOLL
- paccMaTpuBacTCsA BO3MOKHBII PEXKUM IBUKCHUA BbIXOAHOT'O 3B€HA U pa60Ta nmpuBoaa B IEJIOM
- U3y4aroTCAd Tpe6OBaHI/Iﬂ K TOYHOCTU JABUXKCHUA UJIU NO3UIUOHUPOBAHUA U K KAYECTBY IIEPEXOJHOTrO IIporecca
- paccmatpuBatotcst TpeboBanus y KIIJ] 1 orpanudeHns 0 MOITHOCTH THAPOTIPUBOIA
- paccMaTpUBArOTCA yCJIOBUS IKCILTyaTallun (TeMnepaTypa, JaBJICHUS, BIIAXJKHOCTH BO31yXa, €TI0 3allblJICHHOCTD,
BUOpAIHs, TIEpETPy3KH)
- U3y4ar0oTCA Tp€60BaHI/I$[ K HaJIC’)KHOCTH, O6CJ'Iy)KI/IBaHI/IIO 1 PpEMOHTY Ir'iIponpruBOaa
- U3y4ar0TCAd ClICIIUaJIbHbIC Tp€6OBaHI/I$I (myMa, CII0COOBI KOHTPOJIA U AMArHOCTHKH, HCO6XO,I[I/IMBI€ 6J'IOKI/Ip0BKI/I,
TeXHHKa 0€30MacHOCTH IIpU SKCILTyaTallun FI/IZ[pOHpI/IBO,I[a)

11 | Onpenenenue cBeneHuii 0 paboyeM opraHe MeXaHW3Ma WJIM MAIIUHBI

12 | CocraBieHue npeBapuTesIbHOW KOMIOHOBKH U3/IeJIHs M TpeOOBaHKEe K Macce M TrabapuTHBIM pa3mMepam
00BEMHOTO TTPUBOJIA

13 | Onpenenenne XapaKTepPUCTUKH YIIPABJISIIOLIETO BO3/ICHCTBYSI M BHEITHHE HATPY3KU HA THIPOIIPUBO]

14 | Onpenenenre BO3MOXKHOTI'O PEKUMa JIBH)KSHHUS BBIXOJHOTO 3BEHA M padoTa MPHBOJA B IIEJIOM

15 | Onpenenenue TpeOOBAHMIA K TOYHOCTH JIBUKEHUS WITH TIO3UIIHOHMPOBAHUS U K KAYECTBY IIEPEXOTHOTO
mpouecca

16 | Onpenenenne TpedoBanuii KI1J] 1 orpannyeHus 10 MOITHOCTH THIAPONIPUBOA
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17

Omnpenenenue ycinoBHi SKCIUTyaTallly (TeMIlepaTypa, 1aBJICHHs, BIAXHOCTb BO3/IyXa, €r0 3alblJICHHOCTS,
BUOpanysi, meperpys3Ku)

18

Onpe/enenre TpeOOBaHU K HAJISKHOCTH, 00CITY>)KMBaHUIO U PEMOHTY THAPOIPUBOJIA

19

Omnpenenenne crienuanbHBIX TpeOOBaHUH (YPOBEHB IIIyMa, CLIOCOOBI KOHTPOJIS U TUATHOCTHKH,
HEOOXOMMBIE OJIOKMPOBKH, TEXHUKA 0€301MaCHOCTH TPH IKCILTyaTallii THAPOTIPHUBOIA)

20

Paspa60TKa TCXHUYCCKOT'O 3aJaHU U TCXHUYCCKOTO NPCAJIOKCHUA

21

ITAII-2. DcKkU3HOE U TEXHHYECKOE POCKTHPOBAHUE.

DCKU3HOE U TEXHHYECKOE MPOCKTUPOBAHKUE CUCTEM MPUBOJIOB — CTAMHU OMBITHO- KOHCTPYKTOPCKOH pa3paboTKu
(OKP); ocHOBHas 3a7ada 3CKU3HOTO MIPOEKTA.

OcHoBHas 3a/1a9a TEXHIYECKOTO MPOEKTA.

OCHOBHBIE KOHCTPYKTOPCKHE JOKYMEHTHI 3CKU3HOTO M TEXHUYECKOTO IPOEKTOB MPHUBO/IA.

IMocnenoBaTeabHOCTH Pa3pabOTKH ICKU3HOTO M TEXHUIECKOTO MPOEKTA; TEXHIMUECKas TOKYMEHTAINS 3CKU3HOTO U
TEXHUYECKOTO IPOCKTA.

CocTaB NOSCHUTENHHON 3aMTUCKU MPOEKTA.

22

9TAII-3. Pa3paboTka JOKYMEHTAIMH ISl ONBITHOTO 00pasiia U CEPUUHOTO WIIM MacCOBOTO IPOU3BOCTBA.
Pa3paboTka B mosHOM 00beMe KOHCTPYKTOPCKOW M TEXHOJIOTHYECKOH JOKYMEHTAIUY Ha U3TOTOBJIEHHE OIBITHOTO
obpasia.

CocTaB KOHCTPYKTOPCKOH JOKyMEHTAIUH:

-4EPTEKU AcTaleh

-cOOpouHbIe U rabapUTHBIC YEPTEKH

-gepTex o0IIero Buaa

-CTIeU(pUKAIIH

-TEeXHUYECKHE yCIOBHS

-CXEMBI

-pac4eTsl

-BEIOMOCTH

-JTOKYMCHTAWA JIJIsd ONBITHOM OKCILTyaTaluu.

23

CocTaB TEXHOJIOTHYECKON TOKyMEHTAIIHH:

-TeXHUYECKHE HHCTPYKIINU

-TeXHOJIOTHYeCKHe(MapIIPyTHBIE) KapThl

-4epTeXH Ha TEXHOJIOTHUECKYIO OCHACTKY U IMPUCTIOCOOJICHUS

-J[pyrue JOKYMEHThI, HeOOXO0JMMbIE JUIsl U3TOTOBJICHHUS! ONBITHOTO 00pa3ia.

24

ITAII-4. 3aBeparomuii 3Tan NPOSKTUPOBAHUS

3amyck B CepHiHOE UITH MaCCOBOE POU3BOJICTBO IIPOSKTUPYEMOTO H3ICIHS:

-pa3paboTKa Bcel TEXHOJIOTHYECKON IOKYMEHTAILMH Ha IPOEKTUPYEMBIE Y3JIbI WIIH U3/IEIIHS B LIEIIOM
-IpUEMO-CIATOYHbIEC UCTIBITAHNS CEPUIHBIX SK3EMIUISIPOB IPUBOOB

- YTOYHEHHE TEXHUYECKOH XapaKTePUCTHKH CO3aHHOT0 00paslia MpUBOJia MO pe3yIbTaTaM HCIBITAHHUH.

25

IIpenBapuTenbHBI pacyeT 0CHOBHBIX NAPAMETPOB 00bEMHOI0 TMAPABINYECKOr0 NIPUBOAA

HcxonHble qaHHbIE AT MPEIBAPUTENIBHOTO PAcyeTa: TEXHUYECKHE XapaKTePHUCTUKU U KMHEMaTHYeCKas CXxeMa
MaIIMHBI, TPUHIUITHAIBHAS CXeMa THJIPABIMYEeCKOTr0 IPUBO/IA MAIIMH; BEIMYMHBI HATPY30K (Harpy30uHbIe
XapaKTepUCTHKH) M CKOPOCTEH (IapaMeTpsl ABIKEHUS pabounx OpraHoB) MAIIUHBI, TPUBOAUMBIX THAPABINIECKAM
MIPHUBOJOM;
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HuknorpaMma Harpy30K ¥ CKOpOCTel Ha pabOYHX OpraHax; yCIOBHUS SKCIUTyaTallld MalIMHBI (KIIMMaTHYeCcKas 30Ha
Y KaTeropus); JONOJIHUTEIbHBIC TPEOOBaHMS K padoTe THIAPABINYECKOI0 MTPUBOIa (COBMELIEHHE ONEpaIi,
NoKa3aTesb PeryJaupoBaHus U T.11.)

26 | TlopsiIoK MpeIBAPUTEIBLHOIO PacyeTa:
Ha ocHOBaHMHM MCXOJHBIX IaHHBIX, [0 BEJIMYMHE HATPY30K U CKOPOCTEH ONPE/CNSIOT:
Pabounit 00beM ruIpaBINIECKOTrO IBUraTeNs WM JUaMeTp MOPIIHS U [ITOKA THAPABIMYECKOTO [IMIMHAPA B
3aBUCHMOCTH OT CXEM BKJIIOYEHUSI THAPOLIMIIMHIPOB (TIOPIIHEBAs TOJIOCTb, INTOKOBAs IOJIOCTh, AU PepeHaIbHas
cXeMa BKJIIOYEHUSI, B3AUMHO CIIapEHHbIE THAPOLMIHHIPHI).
Pacxon paGodeit JKUIKOCTH IS KaXKIOTO TUAPOABUTATENS], UCXOAS U3 TPeOYeMbIX MAaKCUMAIBHBIX CKOPOCTEHl 11t
POTOPHBIX THAPOMOTOPOB M THAPOLMIMHAPOB B 3aBUCHMOCTH OT CXEMBI UX BKJIIOUEHHS ( paboTaeT mopIirHeBas
MOJIOCTh WJIM INTOKOBasA, TuddepeHnmanpHas cxemMa BKIIOYSHHUS MK B3aNMHO CIIapEHBIE THAPOLMIINHIPEI);
MapaMeTpsl THAPABIMIECKOTO HACOCA M €TO THII, HA OCHOBAaHUHM PAcUETHBIX BEIMYUH Pabodero qaBieHUs u pabodero
pacxoia JKHIKOCTH OCHOBHBIC 1 HOMHHAJIbHBIE Paboure mapaMeTphl THAPABIMIECKOTO HACOCA B COOTBETCTBHU C
ycraHoBieHHbIM psiioM 1o ['OCT 12445-67; BHYTpeHHUI pacueTHBIN 1naMeTp TpyOOIpoBoia U OKPYIIISIIOT 10
ommwkaiitnero 6oxpurero 3Hadenus mo 'OCT 16516-70; mapameTpbl rHAPaBINYECKOr0 000pYI0BaHMUS, BXOISIIETO B
NPUHLIUITHAIBHYIO TUAPABIMYECKYI0 CXeMY MPHUBO/IA; TMAaIa30H peryIupoBaHus MPUBOJA; HEOOXOANMOCTh
TOPMOJKEHHS ; [0 OCHOBHBIM ITapamMeTpaM I'Hpo0o00pyA0BaHUS THITBI THAPABINYECKOTO 000PYA0BaHUs, BXOIAILUMH
B COCTaB FH/IPABINYECKOM CXEMBI; TETJIOBOM PEXXUM B THAPABINYECKOM CHCTEME, TOBEPXHOCTh TEMI000MEHa,
HEoOX0AMMOH ISl OJIASPIKAHUS TPUEMIIEMOTO TEIUIOBOTO PEXKHUMa.

27 | TloBepo4HbBIii pacueT 0GbEMHOI0 IHAPABINYECKOr0 NPHBO/A.
VcxonHbple naHHbIE AT TOBEPOYHOTO pacieTa; ONpeae/IeHne pacieTHBIX BAPHAHTOB:
-paboTa nmpruBOJa ¢ MaKCHMaIbHON HATPYy3KOH
-paboTa npruBOJa ¢ MaKCHMaIbHON CKOPOCTHIO
-JUIMTeNbHAs paboTa IIPUBOJA C MOCTOSHHON MIIM YCPETHEHHON HAarpy3Kou
-paboTa nprBOJa B IIMKIMIECKOM PEXHME.
Omnpenenenre THIPABINIECKIX XapaKTEPUCTHK 3JIEMEHTOB I'MIPONIPHUBOJIA:
-pacyeTHOU BEJIMYUHBI PACX0J1a THIPOABUTATEIICH
-repena;| JaBJIeHUH Ha THPOIBUTATENSIX U TUIPABINYECKUX IIMIMHAPAX B 3aBUCUMOCTH OT CXEMbI UX BKIIOUYEHHS (C
MOPIIHEBOW paboyell T0JIOCThIO, CO IITOKOBOM pabouei monocTeio, ¢ nuddeprHInaIbHOI CXeMOH BKITIOUSHHS,
B3aUMHO CITaPEHHBIC THAPOLMIHHIPHI)
-pacyeTHyIO BeJIMYMHY NOTOKA MPH LUKIMYHON paboTe THAPONpPUBOAa H 0OBEMHOM PEryJIMPOBaHHH CKOPOCTH
NPUBOAA, IPH IMKIMYHOM paboTe M JpOCCEeTbHOM PEryJIMPOBAHIH CKOPOCTH ITPHUBOJIA.

28 | Pacuér ruapaBIMUECKUX XapaKTEPUCTUK 3JIEMEHTOB I'MIPOIIPUBO/IA:
-PEKUMBI JBIKCHUS KHIKOCTH
-TI0TEPH JIaBJICHHS! HA MECTHBIX COIIPOTUBIICHUAX
-TI0TEpPH JIaBJICHHS] HAa TPEHHUE
-II0TEPH JIaBJICHHS B 3JIEMEHTaX THAPONPHBO/IA (THAPOPACTPENEINTENSIX, THAPOKIIANIaHaX, IPOCCENSX, THAPO3aMKax,
¢ubTpax, TEMIOOOMEHHNKAX U JPYT'HX JIEMEHTAaX )
-CyMMapHbI€ [OTEPHU B THAPOIPUBO/IE
-OmpeeNeHne aBJICHNS Ha HAcOCe M 3aKIIF0UYEHHUE O MPABMILHOCTH MPEABAPUTEIHLHOTO pacdeTa Wil
HE00XOIMMOCTH KOPPEKTHPOBATH BEIOOP MHOT'O HACOCA, PACCUNTAHHOTO Ha Oesee BBICOKOE JIaBJICHHUE.

29 | Pacuér pecypca Hacoca
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Pacder MakcHManbHBIX YCHIIMH B CKOPOCTEH paboYmX OPraHoB
Pacuer mourHoctu u KI1J] runponpusona
30 | TennoBoii pacyeT TUAPONPHUBOIA M IOBEPXHOCTH TETIIOO0MEHa.
[TosyueHHbIe pe3yabTaThl HIOBEPOYHOTO pacueTa CpPaBHUBAIOTCA, €CIIM IOBEPOYHBIE PE3yIbTAaThl HE MPEBBIIIAIOT
3HAYeHUH TPEABAPUTENBHOr0, PacYET IapaMeTPOB THAPONPUBOA ONPENEIIeTCs IPUEMIIEMBIM.
B npotuBHOM cityyae HE0OX0IMMO MPOM3BECTH KOPPEKTHUPOBKY C M3MEHEHHUEM OCHOBHBIX ITAPaMETPOB
THIPONPUBOJIA U TPOU3BECTH NOBTOPHBIN TOBEPOUHBIN pacyerT.
31 | Ilo 3a7aHHBIM YCJIOBHSIM NMPOU3BECTH PACUYET OCHOBHBIX MapaMeTPOB 00bEMHOI0 r'HIPABIMYECKOro MPUBOIA
BO3BPATHO-NOCTYNATEIbHOI0 THIIA, 000CHOBATH BHIOOP rHAPABJIMYECKOr0 000py10BAHNS.
32 | Mo 3axaHHBIM YCJOBHSIM NPOU3BECTH PACYET OCHOBHBIX APAMETPOB 00bEMHOI0 IMIPABJINYECKOT0 IPHUBOIA
BPaLIATeJILHOI0 THNA, 000CHOBATH BHIOOP THAPABJIMYECKOr0 000py10BaHMS.
33 | [pou3BecTH MOBePOUHBIii pacUéT 00BHEMHOr0 rUAPONPHBO/IA MO 3aJAHHBIM YCJIOBHUSIM H YCJIOBUIM
NMPEABAPUTEIBHOr0 PacyéTa NpeablIyIuX IPAKTHYECKUX PadoT.
Tema 2.3. Coaep:xanue -
IIpoexkTupoBanue Jleknum, B ToM yncie B opMe PAKTUIECKOH MOTOTOBKH
MMHEBMATHYECKHX JlaGopaTopHbie padoThI, B TOM YHCIIe B PopMe MPAKTUIECCKOHN MOATOTOBKH -
NpUBOAOB IIpakTuyecKkue 3aHATHSA, B TOM YUCIe B (popMe MpaKTHIECKON NOATOTOBKU 30

1 | ITueBmonpuBoa. Odnacrs npumenenus. Kinaccupukaius nHeBMONpuBoI0B.
CTpyKTypHBI COCTaB 00BEMHOTO THEBMATHYECKOTO IIPUBO/IA; CHMBOJIMYECKOE 0003HAYEHHE 3JIEMEHTOB
THEBMONPUBOJIA.

2 | IlpuHInmanbsHas cxeMa 0ObeMHOTO IPUBOJIA, (PYHKIIHOHATBHOE B3aNMOICHCTBHE 3JIEMEHTOB ITHEBMOIIPHBO/IA. 2
Knaccudukanus mHeBMaTHYECKUX IPUBOIOB; 00JIACTh MPUMEHEHHS, JOCTOMHCTBA M HEOCTATKH ITHEBMATHIECKHX
IIPUBOJIOB.

3 KoHcTpyKTHBHBIE 0c00€HHOCTH THEBMO/ABUTaTe el 1 MHeBMaTH4YeCKOii annapaTypbl BLICOKOI0 1aBJeHHS. 2
ITueBmarnyeckue nBurarenu, ['OCT 17752-81 Ha mnHEBMOJBUTATENH, KIacCU(PUKAIMS ITHEBMOJIBUTATENIEH;
YCTPOWCTBO ITHEBMO/IBUTATENIEH AUCKPETHOTO JEUCTBHS M MX pacyeT; MeMOpaHHbIE ITHEBMO/IBUTATEIIH U UX pacyerT;
crenyanbHble ITHEBMAaTHYECKHE [BUTATENIM; [IOBOPOTHBIE ITHEBMOJBUTATENIM W WX pacyer; IIaroBble
ITHEBMOJIBUTATEIIH.

4 DJieMeHThl THEBMAaTHYECKOM arnaparypbl BEICOKOTO JaBJICHHs: anmnaparypa 0JoKa MOAroTOBKH Bo3ayxa ((Gpuibtp — 2
BJIArOOT/IENIUTENb, PEAYKIHOHHBIH ITHEBMOKJIANAH, MAacCIOPACHBUINTENb); HANpaBIAIONIas paclpeienuTeNIbHas)
anmnaparypa peryliupyromnas anmnaparypa, KOHTpOJIsl U YIPaBICHHS.

5 | TunoBble cCXeMHBIE pellieHHs] THEBMATHYECKHUX NPUBOAOB H PEKOMEH/IAIMM N0 UX BbIOOPY. 2
TunoBast cxeMa KOMIPECCOPHOTO MHEBMONPHUBOAA C PYYHBIM YHpPABICHHUEM; THIIOBAas CX€Ma MAaruCTpPalbHOrO
MTHEBMONPUBO/IA BPAIlATEIbHOIO JBMKEHMUSL.

6 | TunoBas mHEBMOCXEMa MaruCTPaILHOTO ITHEBMOITPHUBO/IA PYYHOT'O YIIPABJIEHUS C APOCCETIEM Ha «BXOJIE», APOCCEIEM 2
Ha «BBIXOJE».

7 IIpuHnunuanpHas NHEBMOCXEMA PYYHOTO ynpasieHus ¢ kinananoM MJIW; IlpuHnunuansHas cxema MHEBMOIPUBOA 2
C YIpaBJICHHEM T10 JABJICHHUIO KJIATTAHOM ITOCIIEI0BATEIHHOCTH.

8 | IlpuHIMNuanbHas IMHEBMOCXEMa C DJIEKTPOKOHTPOJEM OJHOIO KOHEYHOTO MOJIOKEHHS M BBIAEPKKOH BpEMEHH; 2
[IpuHIMNManbHas THEBMOCXEMA aBTOMAaTUUECKOTO yIPaBIEHHUS.
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[IpuHIMNMaIpHAS CXeMa MTHEBMOCHCTEMBI MPOMBIIIICHHOTO po0oTa

10

Pacyer OCHOBHBIX NHapaMeTpoB OOBEMHBIX NHEBMATHYECKHX NPHBOAOB. VIcXoIHble NaHHBIE U TOPSIAOK
pa3paboTKu MHEBMATHYECKUX TMPHBOIOB IMOCTYNATEIBHOTO M BPAIIATEILHOTO IBIKEHHUS MEpeMelieHus paboyero
opraHa;

AHanu3 TEXHUYECKOTO 3a[aHUs: HArPY309HON XapaKTEPUCTHKH, IAPAMETPOB JBHKCHUST Pab0UMX OPraHOB M3EINHS,
MPUBOAMMOTO MHEBMOTIPHBOIOM; [IMKJIOIPAMMBI PAOOThI IPUBO/A; KOMIIOHOBKU M Ta0apUTHBIX Pa3MEPOB H3/ICITHSL..

11

IpoexTHBI pacyeT: 000CHOBBIBAIOT BHIOOP THUIIOBOM MPHUHIUIUAILHON CXEMBI MTHEBMOIMPUBOJA; MO 3aJaHHON
Harpy3ke, CKOPOCTH TMepeMElICHHs IOPLIHA - JHaMeTp [OABOASAIICTO TPyOOMpOBOJa, pPAcXOA BO3AyXa
[THEBMO/JIBUTATEIISl M IPOITYCKHYIO CIIOCOOHOCTh TTHEBMOJIMHUI.

12

IToBepounslii pacyer, 060cHOBaHHe BBIOOPA THIOBON MHEBMATHYECKOH anmapaTypbl: ONPEAEISAIOT BpeMs
cpabaTbiBaHMs ITHEBMOLWIMHApPA W BO3MOXXHOCTH TOpMoOkeHHs mopmHs. OOocHOBaHHWE BBIOOpa THIIOB
NHCBMAaTHYCCKHX IIFIMHIPOB, THEBMOMOTOPOB U THEBMATHYECKOI0 000pyJOBaHUS

13

ITo 3a7aHHBIM YCJI0BUSIM IPOM3BECTH PACYéT OCHOBHBIX NAPaMeTPOB 00bEMHOI0 IHEBMATHYECKOI0 IPUBOJA
BO3BPATHO-NIOCTYNATEJIBHOI0 THIIA, 000CHOBATH BHIOOP NHEBMATHYECKOr0 000py10BAHMS.

14

ITo 3apaHHBIM YCI0BUSIM MPOU3BECTH pacqéT OCHOBHBIX ITAPpaMETpPOB 00BLEMHOI0 MHEBMATHYECKOI0 npuBoaa
BpamaTeJbHOro Tuia, 000CHOBATDH BblﬁOp NMHEBMATHYICCKOI'0O 060pyz[03amm.

15

IIpousBecTu MOBEePOYHBIH pacyéT 00bEMHOI0 NHEBMONIPUBO/A 10 32JAHHBIM YCJOBUSIM H YCJIOBHSAM
Npe/IBAPUTEILHOT0 PAcYéTa MpeIbIAyIUX NPAKTHYECKHX padoT.

CamocrosiTejbHasi padoTa npu u3ydenuu pasaeda 2 (tem MK 02.02)
M3yuyenue npaBuil BHIIOJHEHUS IPUHLIUIIMANBHBIX CXEM U TexHoJoruueckoi fokymentanuu no ECKJ, ECTIIL.
CocraBieHue mpe3eHTaIuii, pedeparon, COOOMICHNUI.

CocraBiieHne CXEM, Ta6J'II/ILl.

CocraBiieHIe OIIOPHBIX KOHCIICKTOB.

60

IIpuMepHas TeMaTHKA BHeayAUTOPHOI cCaMOCTOSITEIbLHON PadoThI

1.ITyTn ymeHbIICHHUS YHEPTETHUECKUX 3aTPAT IPH NMPOEKTUPOBAHUN 0OBEMHOI0 THAPOTIPUBOA.
2.OcHOBBI KOHCTPYHPOBAHUS JI€TaJeH U y37I0B THAPO- U ITHEBMOIIPUBOIOB.

3. KoHCTpYyKIHS ¥ IOCa0YHBIE MECTA 3JIEMEHTOB YINIOTHEHUH.

4.TIpumepsl pallMOHATBLHBIX KOHCTPYKTHBHBIX PEIICHUH THAPOIPHBO/IOB IS y100CTBA IKCILUTyaTalllH.
5.KomMmaHoBKa y3510B THAPONPUBOA HA IPUMEPAX MPOU3BOIUMBIX MOOMIIBHBIX MAIIIMH.
6./leficTByrolIME CTAaHIAPTHI U HOPMBI IPY IPOEKTUPOBAHUH T'HPO- U THEBMOIPUBO/IOB
7.0dopmMIiIeHHE OTYETOB 0 MPAKTHIECKUM 3aHSATHAM
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Y4yeOHasi npakTHKA

Buasl pador

1. Ompenenenne TpeOyeMoro pacxoja CXKaToro Tasza sl pa3IMIHBIX MPOMBIIIICHHBIX MMOTPEOHOCTEH U yCTPOICTB.
2.CpaBHEHHE XapaKTEPUCTUK paOOTHI MTHEBMATHICCKUX, THIPABIMYECKUX U SJICKTPUICSCKUAX MTPUBOIOB.

3.CHsaTHE TEXHUYECKOMN XapaKTCPUCTHUKU ITHEBMOMAIIINHBI.

4.PacueT OCHOBHBIX IAPAMETPOB OJHOCTOPOHHETO (IByXCTOPOHHEr0) THEBMOIPUBO/A, HAIPY)KEHHOT'O TIOCTOSIHHOH (IEpEeMEHHOI) CHIIOH 110
3aJJaHHBIM YCJIOBUSIM, COCTaBJICHHE MPUHIMITUAIBHON CXeMbI THEBMOIIPHUBO/Ia 1 000CHOBaHHE BHIOOpA THEBMOOOOPYIOBAHHSI.

5. Pacuer 0CHOBHBIX napaMeTpoOB IMTHEBMOIIPUBO/JAA BPpAIATCIILHOT'O TUIIA 110 3aJaHHBIM YCJIOBUSAM, 000CHOBaHHE BLI60pa HpI/IHHHHHaHLHOﬁ CXCMBI U
KOMIUICKTYIONIUX MHCBMOAIIIIapaTOB.

6. IlpoBeneHue aHanM3a 0COOCHHOCTEH NMPHUHIIMIIA PaOOTHI

72

CamocrosiTesbHasi padora npu usydenuu IIM 01 (Bcero)

218

IIpousBoacTBeHHAS] NPAKTHKA (10 NPO(UIII0 ClIeHAJIBLHOCTH)

Buasbi pador:

1. zyueHne TeXHMYECKOH JOKYMEHTAIINN MOJICPHU3UPYEMOTO 000pyI0BaHHs, C pabOTOH M 0COOCHHOCTAMH KOHCTPYKINH I'MPO-, THEBMOIIPHBO/IA,
CHCTEMBI CMa3KH.

2. IloAroToBKa TEXHUYECKOTO MPEUIOKEHHSI Ha MOJAEPHHU3AIIMIO U €0 COTJIacOBaHHeE.

3. YrouyHeHue crienuuKanyuy NpUMEHsIEMO anmnapaTypbl, THIIOB COEANHEHUH U IMOCAT0YHBIX MECT 000PYI0BaHUSL.

4. Pa3paboTka uepTexel y3JI0B, JETATUPOBKH U clielU(pHKALNi MOJCPHU3UPYEMBIX CHCTEM C UCIIOJIb30BaHHEM MPUKJIIATHBIX IIPOrPaMM.

5. CoriacoBaHue uyepTexel ¢ HHKEHEPaMU-TEXHOJIOTaMH OI0pPO TOATOTOBKH NMPOM3BOJICTBA U PEMOHTHO-MEXaHHYECKOTO IIeXa.
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4. YCJOBUSA PEAJINBAIIUU ITPOPECCUOHAJIBHOT'O MOAYJIA

4.1 TpeOoBaHusiT K MHHMMAJIBHOMY MATEPHAIbHO — TEXHHYECKOMY
o0ecreYeHu 0
Peanuzanus npodeccrnoHaIbHOTO MOTYJIS MIPEANoIaracT HaTudue y4eOHOTo
kabnnera «OOBEMHBIX THAPABIMYECKUX ¢ ITHEBMATHYECKUX IPHUBOJOB,
TUJPOIMTHEBMOABTOMATUKI
O6opynoBanue yueOHOro KaduHera:
- pabouue CTOJIbI;
- CTYJbS
- KOMIUIEKT OJIAaHKOB TEXHOJIOTMUECKOU JJOKYMEHTAINH;
- KOMIUIEKT Y4eOHO-METOANYECKON IOKYMEHTAIINY;
JlabopaTtopumn «['MapaBIuKu, 3JIEMEHTOB THAPABINYECKUX M ITHEBMATHUYECKHUX
NPUBOJIOB MOHTa)Xa, HAJAJIKU, HWCIBITAHUS, JUATHOCTUKUA THAPABIMYECKUX U
MMHEBMATUYECKUX YCTPOUCTB U MPUBOJIOB)
TexHuveckue cpeacTBa 00y4eHus :
- POEKTOP
- KOMITBIOTEP C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00€CIIeYeHUEM

Peanuzanus npodeccuoHaNIbHOr0 MOAYJIS MPEANoiaraeT 00s3aTeIbHYI0 YYEOHYIO
MPaKTUKY, KOTOPYIO  PEKOMEHIYeTCS  NPOBOJAUTH  PAaCCPEOTOYCHHO U
MPOU3BOJICTBEHHYIO TMPAKTUKY, KOTOPYIO PEKOMEHAYETCS TMPOBOJUTH IO
OKOHYAHUU U3YUYEHUS MTPOPECCHOHATIEHOTO MOTYJIS.

4.2 UndopmanmonHoe odecrnevyeHne o0yueHmst
Ilepeyenb y4deOHbIX u3ganuii, MHTEpHET-pecypoB, IONMOJHHUTEIbLHON
JIUTEPATYPbI

OCHOBHbBIE HCTOYHUKH:
1. Kyaunos, B. A. 'mapasnuka: 4-e u3f., nep. u A0M. Y4eOHUK U MPAKTUKYM JIJIs
CIIO / Ilox pen. Kynunosa B.A. - M.: 9bC «IOpaiit»,2019 — 386 c.
2. 3akabynuH, B. 1. Ctpykrypa Mmexanu3moB: yuebHoe nocodue mis CI1O / B. U.
3akabynun. — Cankr-IletepOypr: Jlanp, 2022. — 156 c. — ISBN 978-5-8114-
9844-4. — TexcT: snekTpoHHBIN // JlaHb: 2IEKTPOHHO-OMOIMOTEYHAs cUCTeMa. —
URL.: https://e.lanbook.com/book/214718
JlonoJHUTeIbHbIE HCTOYHUKU:
1. bypmaros, A.I'., MateeeB C.B. YuebHo-MeToarueckoe nocobue 1o
BBITIOJIHEHUIO pakTrdeckux padot nmo MJIK 02.02. Yensounck: ['BITIOY
«HOVI'K», 2019
2.. HazemmieB, A. C., Puibansuenko J[. E. IIlaeBMaTnyeckue M rujpaBIddecKue
PUBOJBI U cUCTeMBbl. YacTh 2. 'mapaBiudeckue MpuBOAbI U CHCTEMBL.  OCHOBBI:
VYueb. [Tocobue A.C. Hazemuies, JI. E. Peibansuenko M.: @opym, 2007
3. Cxuptnanze, A.I'. CtaHOUHBbIE THAPABIMYECKHUE CUCTEMBI: Yueb. / A.T.
Cxuptnaaze - Crapeiii Ockon: THT, 2008
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4 Hazemues, A.C. T'mapaBnuueckue W NOHEBMaTHdeckue cucrtembl. Yacte 1.
[THeBMaTHUeCKHE PUBOBI U CPEACTBAa aBTOMAaTH3alMK: Y4eOHoe mocodue-M.,
®OPVYM, 2004. — 240 c, u.

S5.Toigo, M.E. [IlpoektupoBanue OOBEMHBIX THAPONPUBOJIOB —  M.:
Mammnoctpoenue, 2009

6. Ucaes, FO.M. I'uapaBnuka u ruaponaesmonpuBoa: Yueb. / FO.M. Ucaes
B.I1. Kopenes - M.: Akanemus, 2010.

7. JlenemikuH, A.B. I'mapaBiudyeckre 1 MHEBMaTUYECKUE CUCTEMBI: Yueo.
rmocobue / A.B. Jlenemkun, A.A. Muxaiinua. — M.: Akagemust, 2010.

8. Crecun, C.I1. I'mapaBnmka, ruApOManInHbl ¥ THAPOITHEBMOIIPUBO/I;
VYueb. mocooue. / C.II. CrecuH - 3-e u3a. —M.: Akagemus, 2008.

9.CsemnukoB, B.K. Ctanounsie ruaponpuBoasl: cnpaBounuk. M.: ®OPYM, 2015.

JInueH3uoHHOEe porpamMMHoe odecniedeHue U UuTrepHeT-pecypcesbl:

-UHTepHeT-pecypcesbl:
1.WWW.infobook.ru;

2. WWW.balka-book.com;
3.WWW.bookarchive.ru;
4 WWW.cniim.com;

5. www.boschrexroth.ru;
6.www.hydrapac.com;
7.www.atos.com;
8.www.hydac.com;
9.www.gsktb.com;
10.www.hydrav.ru;
11.www.vickers.spb.ru.

-TMIEH3MOHHOEe NMPOrpaMMHoOe olecmeyeHue sl MOAeJIMPOBAHHUs PadoThl U
yYHnpaBJ€HUA CUCTEMaMM rnnponpnBoua:

1. Fluid SIM-Hydraulic V4.2 English

-AEMOHCTPAIIMOHHBIC BEPCUHA.

1. Fluid SIM-P

2. Fluid SIM-H

4.3 O0mme TpedOBaHMS K OPraHU3aNUM 00pPa30BaTeJIbHOI0 NMPoLecca

OcBoenue npodeccruoHaabHOro MOy s «IIpoekTupoBaHue THAPABINICCKUX
¥ THEBMAaTUYECKUX TIPUBOJIOB U3JIEIHI Oa3upyeTcsl Ha 3HAHUSIX, TIOTyYCHHBIX MPU
M3YYECHUH JHUCIHUIUIMH «OJIEMEHTbl TUJPABIMYECKUX M  ITHEBMATUYECKHUX
MIPUBOJIOBY, «I'upomexaHukay, «TexHonmornueckoe 000py0BaHUEY,
«Texnnueckass MexaHuka», «MarepuanoBeaeHue», «DIEKTPOTEXHUKA U
ANEKTpOHUKaY, «HxkeHepHas rpadukay.
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http://www.balka-book.com/
http://www.bookarchive.ru/
http://www.boschrexroth.ru/
http://www.hydrapac.com/
http://www.atos.com/
http://www.hydac.com.ru/
http://www.gsktb.com/
http://www.hydrav.ru/
http://www.vickers.spb.ru/

4.4 KanpoBoe o0ecnieuyenne 00pa3oBaTe;IbHOIO Mpolecca

Peanuzanus ocHOBHOHM mnpodeccuoHaIbHOM 00pa3oBaTeIbHOW MPOrpaMMbl 10
CHEIUATBHOCTH  CpPEAHEro  Mpo(ecCHOHANbHOTO  00pa3oBaHHUs  JOJDKHA
oOecreunBaTbCsl MEJarorndecKuMy KaJipaMu, UMEIOIIMMH BhICIIEe 00pa3oBaHuUE,
COOTBETCTBYIOIIEEe NPODHWII0 TpernogaBaeMond JAUCHUIUITMHBL (MOyJist). OTmbIT
JESITEIbHOCTH B OPraHU3allMsAX COOTBETCTBYIOLIEH MpodecCHOoHambHOU chepshl
SBIISIETCS 00S3aTeNbHBIM JJI TPENojaaBaresnicii, OTBEYAIOIMIMX 3a OCBOCHHE
oOyJarormumMcsi  mpodeCCHOHANBHOTO IUKJA, OTH TPEMOoJaBaTeIN  JOJDKHBI
POXOJUTH CTAXUPOBKY B MPOGUIBHBIX OpraHu3alusix He pexe 1 pasa B 3 rona.
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5. KOHTPOJIb

AU OLEHKA

PE3YJbBTATOB

OCBOEHUA

MPO®ECCUHOHAJIBHOIO MOJAYJS (BUAA NPO®ECCHOHABHOM

JAEATEJIBHOCTN)
Pe3yabTaTsl
(ocBOeHHBIE OcHOBHBIE TOKA3aTeJIH DopMbI U METOBI
npogeccuoHaIbHbIE OLIEHKHM pe3yJibTaTa KOHTPOJISI M OLIeHKH
KOMIIETEHIIMH)
YuacTBOBaTh B | Yuactue B  MPOEKTHPOBAHUHU | JKCIEpTHAS OLICHKA
MIPOEKTUPOBAHUH TUAPABINYECKUX U | BBIIIOJHEHUS
TUAPABINYECKUX U | MTHEBMAaTUYECKUX TMPUBOJIOB MO | MPAKTUYECKOTO 3aJIaHUs
[THEBMAaTUYECKUX  IPUBOJOB | 33JJaHHBIM YCIIOBUSIM u
M0 3aJaHHBIM YCIOBHUSM U | pa3pabOTKe  MPUHIMIHAILHBIX | 3amuTa KypCOBOTO
pa3pabaTsiBaTh CXEM COEMHEHMSIX B COOTBETCTBUM | TPOEKTA
NPUHLUNIAAIBHBIE CXEMBI. ¢ tpeboBanusimu  ['OCTos,
OCToB, TY u TpeboBaHUSIMU
OXpaHbl Tpy/ia.
Ucnons3zoBare npukiagseie | Mcnonb3zoBaHue NPUKIAAHBIX | JKCIIepTHAs OIICHKA
MIPOrpaMMBbI P OPOPMIICHUH | IPOrpaMM  TIpU  OhOPMIICHUU | BBITIOJTHEHUS
KOHCTPYKTOPCKOU U | KOHCTPYKTOPCKOM U | MPAaKTHYECKOTO 3aJaHusl
TEXHOJIOTHYECKON TEXHOJOTHYECKON
JOKYMEHTAIUU. JIOKYMEHTAIlMU B COOTBETCTBUHM C | 3alllUTa KypCOBOT'O
TpeOOBAHUSMHU  JIMIICH3UOHHOTO | MMPOEKTA
MPOrpPaMMHOTO OOecTeueHus Habmonenue u
SKCIIEPTHOE 3aKIIFOYEHUE
Ha JK3aMeHe
(xBaM(UKALMOHHOM)

q)OpMBI n MCTOABLI KOHTPOJIA M OLCHKH PE3YJIbTATOB O6y‘I€HI/IH JOJIDKHBI

IIO3BOJIATH

MIPOBEPSTH
NpO(ECCUOHANIBHBIX ~KOMIIETEHLIHUM,

y oOydJarmoumxcs He

00eCIeynBaOIINX UX YMEHUH.

TOJIBKO

c(hOpMUPOBAHHOCTH
HO W pa3BUTHE OONIMX KOMITCTCHIIUN

mpodheCCcui, POSIBIIATH K
HEW YCTONUMBBIN HHTEPEC

nporpammel, yaactus B HOY,
oJIuMIIMagax npohecCuoHaIbLHOTO
MacTepcTBa, PecTUBANAX,

PesyibTaTsl
OcHoBHbIE NOKA3ATEJN OLeHKH @opMBbI U METOABI
(ocBOEeHHBIE 001IIHE
pe3yJbTarta KOHTPOJISA M OLIEHKH
KOMIETEHIHH)

Ilonnmars cymHocTs 1 - IEMOHCTpAIlUs HHTepeca K - HaOJIo/IeHNe U OlleHKa
COIMATTLHYIO 3HAUUMOCTh | Oymytieit mpodeccun B mporecce JIOCTYIKEHUH 00yJaroIIuX Csl
CcBOeH Oyyreit OCBOCHHS 00pa3oBaTeIbHON MIPH BBITIOJTHEHUH 3a/IaHAA HA

MPAaKTUYCCKUX 3aHITHUSX,
1abopaTOPHBIX paboTax,
KypcoBoii pabote, yueOHOI

KOH(epeHIMIX IIPaKTHKE
OpraHu30BbIBATH - BEIOOp W TIPUMEHEHUE METOJIOB U | - HAOIIOJICHHE U OI[CHKA
COOCTBEHHYIO croco0oB peleHust | TOCTHXKEHUH 00yJaromuxcs
JeSITELHOCTb, BEIONpATh | TPO(QECCHOHATBHBIX ~ 3a7ad B | IIPH BBIMOJHEHUH 33aJJaHUN Ha
THIIOBBIC METOJIBI 1 obnactu NPOCKTUPOBAHUS | TPAKTUYECKUX 3aHITHUSX,
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CITIOCOOBI BBITOJTHEHHS TUIPABIHYCCKUX U | 1abopaTOpHBIX padoTax,

PO eCcCHOHANTBHBIX ITHEBMaTHYECKHUX MIPUBOJIOB | KypCOBOi paboTe,yueOHoit
3aJ1a4, OLICHUBATH MX U3/IEIHH; IPaKTHKE

s dexTrBHOCTD U - O1IeHKA 3 PEKTUBHOCTH U

Ka4ecTBO Ka4yeCTBa BBIIIOJIHEHUS padoT.

[MpuruMaTh pereHus B - peleHne CTaHJapTHBIX U - HaOJIIOICHUE U OLIEHKA
CTaHIAPTHBIX U HEeCTaHJapTHBIX JOCTHKECHUI 00y4aronuxcst
HECTaHIAPTHBIX npodeCCHOHATBHBIX 3324 B IIPY BBITIOJIHEHUH 33[aHUs Ha
CUTYAIMSIX U HECTH 33 HUX | 00JIaCTH MPOSKTHPOBAHUS NPAaKTHYECKHUX 3aHATHSIX,
OTBETCTBEHHOCTh THJIPABIUYECKUX U nabopaTopHbIX paboTax,

MMHEBMATHYECKUX MTPHUBOJIOB
N30SI,

KypCOBO# pabore, yueOHOI
MPAKTHUKE,

- HAaOJIOZICHHE M SKCIIEPTHOE
3aKIII0YCHUE Ha DK3aMeHe
(xBaTM(PUIKAITMOHHOM)

Ocy11ecTBIATh TIOUCK U

- yMEHHE paboTaTh C

- HAOJIFOICHYE Y OLICHKA

WCIIOJIb30BaHUC UHpOpMaIIHEH, UCTIONB3YS JOCTH)KEHUH 00yYaroNIuXCst
nH(pOpMALIH, BO3MOYKHOCTH HOBBIX NIPY BBITTOJIHEHUH 33JJaHUN Ha
HEOOXOIMMOMH TSt UH(POPMAIIMOHHBIX TEXHOJIOTHI MPAKTUYCCKHUX 3aHITHSX,
s¢pdexTrBHOTO nabopaTopHbIX paboTax,
BBITIOJTHEHUS KypcoBoii pabote, yueOHoit
PO eCCHOHATTBHBIX NPaKTHKE, B IPOLIECCe

3a/1a4, BBIITOJIHCHUS BHEAYTUTOPHOM
POQECCHOHATEHOTO CaMOCTOSITEIIbHOM PabOTHI
JIMYHOCTHOTO PA3BUTHSI

Hcnonb3oBats - paboTa ¢ TMarHOCTUYECKUMU U - HaOJI0/IEHNE U OIICHKA
MH(POPMAIIIOHHO- U3MEPUTEITbHBIMU JOCTH)KEHUH 00y4JaronuXCst
KOMMYHHUKAIMOHHBIE KOMITBIOTEPH3UPOBAHHBIMA NIPY BBITTOJIHEHUH 33JJaHUN Ha
TEXHOJIOTHH B npubopaMu U yCTPOUCTBAMH; MPAKTUYCCKHUX 3aHITHSX,
poheCCHOHATBHOM - MPUMEHEHHE MPOTPAMMHOTO KypCOBO# pabote, yueOHOU
JESITEIIbHOCTH oOecrieyeHus MpU NPOEKTUPOBAHUH | IPAKTHKE, B IpoLIecce

FI/II[paBJ'II/ILIeCKI/IX nu
MTHEBMAaTHYECKUX MPUBOJOB
W30SV,

BBITIOJTHEHUS] BHEAYAUTOPHON
CaMOCTOSITENIbHOM paboThI

PaGotars B KoJIeKTHBE U
KoMaH/ie, 3pdhexTuBHO

- OBJIQJICHUE CTIOCOOaMuU
B3aUMOJICVCTBUS C OKPYIKaOIIEH

- HaOJII0IGHUE U OLIEHKa
JIOCTHKEHUH 00yJarommxcs

00I11aThCs ¢ KOJUIeramy, Cpeoi U JH0AbMHU, HABBIKAMU IIPY BBITTOJIHEHUHM 33JJaHUN Ha
PYKOBOACTBOM, 06HI€HI/I$[, COTPYAHUUCCTBA B MPAKTUYCCKUX 3aHATUAX,
HOTpEOUTEISIMU Pa3INYHbBIX 00JIACTAX, YMEHUSIMU n1abopaTOpHBIX paboTax,
OTCTauBaTh COOCTBEHHOE MHEHUE, | KypCOBOM pabote, yueOHOMI
OBITH TEPIUMBIM K MHEHHUIO IPaKTUKE
APYrux, KOHTAKTHOCTb B
Pa3IMYHBIX COLMAIBHBIX TPYMIax
Bpars Ha ceOst - IPOSIBJICHNE OTBETCTBEHHOCTH 32 | - HAaOJIIO/ICHNE U OLICHKA
OTBETCTBEHHOCTb 32 paboTy MOAYMHEHHBIX, PE3YIbTAT | JOCTHXKEHUI 00ydJaromnxcs
paboTy WICHOB KOMaH/Ibl | BBITIOJTHEHUS 3aIaHAI MIPY BBITIOJIHEHUH 33/IaHUI Ha
(TTOTYMHEHHBIX ), NPAaKTUYECKUX 3aHATHUSAX,

PE3YJILTAT BBITOIHEHHS
3aJaHui

nmabopaTOpHBIX paboTax,
KypcoBoii pabote, yaeOHOI
IIPAKTUKE
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CamocTosITeNIbHO
OTIPETICIISTh 3a1a91
poheCCUOHATTLHOTO U
JIMYHOCTHOTO Pa3BUTHS,
3aHUMAThCS
caMo0Opa30BaHUEM,
OCO3HAHHO ITAHUPOBATh
TIOBBIIIICHHEC

- IJTAaHUPOBaHUE 00YYarOIIUMHUCS
MOBBIIICHUS JINYHOCTHOTO U
KBJIM(UKAIIMOHHOTO YPOBHS

- HAOJIFOIEHUE U OIIEHKA
JOCTH>KEHUH 00y4Jaronmxcst
NIPY BBITTOJIHEHUH 33JJaHUI Ha
MPAKTUYECKHUX 3aHIATUSAX,
71a00paTOPHBIX paboTax,
KypcoBoii paboTte, yueOHOi
NPaKTUKE

KBTU(HUKAITAN

OpreHTHPOBAThCS B - IPOSIBJICHUE UHTEpeca K - HaOJIIOJICHHE M OLICHKA
YCJIOBUSIX YacTOM CMEHBI | HHHOBAITUAM B 00J1aCTH JIOCTHIKEHUHN 00yJaroIIuXxcs
TEXHOJIOTHIA B po(ecCHOHANTLHOM IESATEILHOCTH | MIPH BBIOJIHEHUH 3aJaHHiA Ha
poheCCHOHATBHOM MPAKTUYECKHUX 3aHATHUSAX,
JIESITCITHBHOCTH nabopaTtopHbIX paboTax,

KypCOBO# pabore, yueOHOH
MIPAKTUKE
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