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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 nporpamMma npogeccuoHaIbHOTO MOYJIS SIBIISIETCS YaCThIO paboueit
IPOrpaMMBbl MOJATOTOBKH CHEIMAIUCTOB CpeaHEro 3BeHa B cooTBeTcTBUU ¢ OI'OC
10 CHELUAIIEHOCTH CIIO 15.02.03 Texnnueckas IKCILIyaTalus
rUAPaBJIMYeCKUX MAaIIMH, THAPONPHBOAOB H T'HAPONHEBMOABTOMATUKH
(6a30B0Oi1 MOATOTOBKM) B YacCTH OCBOCHHSI OCHOBHOTO BHJa Mpo(deccroHaTIbHOM
nesitenbHocTy  (BIIJ]): mpoexkTupoBaHuEe THUAPABINYECKUX M ITHEBMATUYECKUX
IPUBOJIOB U3/I€TUI U COOTBETCTBYIOMMX NpodeccuoHanbHbix komnereHuui (11K):

1. YuacTBoBaTh B NPOEKTUPOBAHWU THJPABIMYECKUX M IMHEBMATUYECKUX
IIPUBOJIOB T10 33JJaHHBIM YCJIOBHSIM U pa3paldaThIBaTh MPUHIMIINAIBLHBIE CXEMBI.

2.  Hcnonp3oBaTh  NpUKIATHBIE  OpOrpaMMbl  Npu  O(OpMIIEHUHU
KOHCTPYKTOPCKOM M TEXHOJIOTUYECKON JOKYMEHTAIUH.

PaGouas mnporpamma mnpodeCCHOHAIIBHOTO  MOAYJS  MOXET  OBbITh
UCIIONBb30BaHA B  JIOMOJHUTENBHOM TMpodeccnoHalibHOM  00pa3oBaHUM U
npodeCCUOHAIBHOW TOATrOTOBKE pPAaOOTHUKOB B 00JacTH OpraHu3aluu U
NpoBeJeHUsT paboT TO MOHTaXY, HalaJKe, WCIBITAHUIO, TEXHUIECKOMY
00CITy’)KHBaHHUIO, PEMOHTY THAPABINYECKIX U ITHEBMATUYECKUX YCTPOIMCTB, CUCTEM
Y TIPUBOJIOB.

1.2. e u 3agauMm Npo(ecCHOHATBHOIO MOAYJA — TpPeOdOBaHUA K
pe3yJbTaTaM 0CBOeHHsI NPOdecCHOHATBHOT0 MOIYJIS:

C 1enbto OBIaICHUS YKAa3aHHBIM BUJIOM MTPO(HECCHOHATIBHOM AESITEIbHOCTU U
COOTBETCTBYIOLIUMU MPOPECCUOHATBHBIMU KOMIIETEHIUSIMU 00YYarOIIHUICs B XO€
OCBOEHUS MPOPECCUOHATBHOIO MOIYJISL JOJIKEH:

UMeTh NPAKTHYEeCKUH ONbIT:
— MPOEKTHUPOBAHUS T'UIPABINYECKUX U THEBMATHUECKUX MPUBOIOB;
— TOJIb30BaHMSI MPUKIIATHBIMHU MPOTPaMMaMH;

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 PYHKIIMOHAIBHYIO LIUKJIOTPAMMY;

— PacCUYMTHIBATh ITApAMETPhI TMAPABIMYECKUX U THEBMAaTUYECKUX MAIIUH;



— MPOU3BOJUTH PACUET TUAPABIMUYECKUX MOTEPb, SIHEPIreTUUECKUN U TEIIOBOU
pacuer;

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

— T0JIb30BaThCSl ['OCYyIapCTBEHHBIMU CTaHJAApTaMU MPHU BBIOOPE CTaHIAPTHBIX
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 THEBMOABTOMATHUKH, UX HA3HAUYCHHUE;

— (YHKIMH, BBITIOJHSEMbIE B JJOTUYECKUX CUCTEMaX YIIPaBJICHHUS;

— TUIIOBBIE CXEMbl aBTOMAaTHU3allMM  MPOU3BOJCTBEHHBIX  IPOIECCOB €
HCIIOJ30BaHUEM THIPOMTHEBMOABTOMATHUKH;

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

— TpaBUJIa BBIIIOJHEHUS CXEM T'MJIPABINYECKUX U MHEBMATUYECKHUX MIPUBOJIOB;

— 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 oOyuatromierocst 657 yacoB, BKIItOUas:

- O0s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs - 439 yacos,
B TOM 4HcCJie B (popMe MPaKTUYECKOM MOJATOTOBKHU: 396 4acos;

- CamocTosTeNnbHON paboThl 0OyJatomerocs - 218 yacos;

- YuyeOHoli u mpoun3BoicTBeHHON npakTuku — 180 wacoB, B ToM yucie B hopme
MIPAaKTUYECKOM MOATOTOBKM: 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
MIPUBO/IOB T10 33JIaHHBIM YCJIOBHSIM U pa3padaThIBaTh MPUHITUITHAILHBIC 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 YCTOWYMBBINA UHTEPEC.

OK2 Opranu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTh, BHIOMPATh THIIOBBIE METOJIBI U

CIOCOOBI  BBIMOJIHEHUS  MPO(ECCHOHAIBHBIX  3a/a4,  OICHUBATh  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¢ (GEKTUBHOTO BBIOTHEHUS MPOPECCHOHANBHBIX 33/1a4, TPOPECCHOHATHLHOTO
Y JIMYHOCTHOTO 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 Bpatp Ha cebst OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH/IbI (TIOAYMHEHHBIX ),
Pe3yJbTaT BBITOJHEHMSI 33 JaHUH.

OK 8 CaMOCTOSATENBPHO ONpPENeNATh 3aadd MPo(hecCHOHATEHOTO W JUYHOCTHOTO

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

OK9 OpueHTupoBaTbcs B YCJIOBMSIX  4YacTOM  CMEHBbl  TEXHOJIOTMH 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 BpeMeHHU, OTBeIeHHbIH HA 0CBOEHUE MEXKTHCHHILIMHAPHOT O
P ’ A Acen P IMpakTnka
Kypca (KypcoB)
Bcero CamocrosTeabHas
O0s3aTebHas AyAMTOPHAsI yuyeOHasi HArpy3Ka
Ko 4acoB padora
bl 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 NPaKTH- | JadopaTopHbIe | KypcoBast KypcoBasi 4acoB ’
Bcero, . Bcero, 4acoB
npakmuxu) 4ecKoil padoThI H paborta padora
4acoB 4acoB
NMOAro- | MpakTU4Yeckue | (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 > 72 .
NHeBMaTHYeCKHe MPUBO/BI,
TU/IPONTHEBMOABTOMATHKA
K 1-2 Paznex 2 [IpoexTupoBanue
'HEMHBIX THIPABIHYECKHX
obre APABRHHCE 252 120 108 120 60 72 -
¥ THEBMATHYECKUX
TPUBOIOB
IIpousBoacrBeHHasn 36 36
NnpaKkTHka (no npoduiaio
CHEeNMaIbHOCTH), YaCOB
Bceero: 837 439 396 242 30 218 15 144 36




3.2 Conep:xanue 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
NMPUBO/IBI, THIPOMHEB-
MOABTOMATHKA
Tema 1.1. Coaep:xanue 28 (22)
O0bemMHBIC Jleknuu, B TOM unciie B popMe NPakTUIECKON morotoBkH ()
THAPaBJIMYECKHE 1 IHoHsiTHEe M NPUHUMI eiicTBUA 00beMHOI ruponepesayu 1 00beMHOr0 rMAPONPHBOIA.
NPUBOAbI M CHCTEMBI OObeMHas THApaBIIMuecKas epesiada, CTPYKTypHas M NPUHINIHAIBHAS cXeMa; 00beMHBIH IMIpaBINIeCKUI TIPUBOJI,
CTPYKTYpHasi cXeMma; o0NacTH NpPUMEHEHHS OOBEMHBIX THApOIepenad M OOBEMHBIX THAPABIMYCCKUX MPUBOJIOB,;
CTallMOHAPHBIC U MOOHMIbHBIC THIPABINICCKUAE CHCTEMEI.
2 MobwibHBIE 1 CTAHOHAPHBIE THAPABINYECKHE CHCTEMBI. 2
CramnyoHapHble THIPABIMYECKHE CHUCTEMBI, 00JIACTh MPUMEHEHHS; MOOWIBLHBIE THAPABIMYECKUE CHUCTEMBI, UX 00JacTh
MIPIMEHEHUS; OCHOBHBIE PEXUMBI PaOOTHI M YCIOBHS JKCIUTyaTallMM THIPABIMYECKUX CTAIlMOHAPHBIX M MOOMIBHBIX
THIPOIIPUBOJIOB; paboume XHIKOCTH W SKCIUTyaTallMOHHBIE TPeOOBaHMS K PabOYMM JKHAKOCTSAM CTallHOHAPHBIX U
MOOWIIBHBIX THAPOCUCTEM; TPa(QHKH 3aBUCUMOCTH BA3KOCTH pabouell JKUIKOCTH OT TEMIIEPATyPHI M JaBJICHHUSL.
3 | CpaBHMTEIbHBIE XaPAKTEPUCTHKH THAPABJIMYECKAX NPUBOIOB C MPHUBOJAMH, PA0OTAIOLIMMH HA HHBIX NPUHIMIIAX. 2
Oonactb npumMeHenust. [IpeuMyiiecTBa U HETOCTATKH.
TunpaBiamyeckuii 00BEMHBIN PUBOJI, TOCTOMHCTBA M HEIOCTATKU B CPABHEHUH C TIPUBOIAMH MEXaHUYECKHMH,
ANIEKTPUYECKUMHU, ITHEBMATHIeCKAMIL. OOJIacTh PEOYTHTETEHOTO MIPUMEHEHUS MpUBOAA MEXaHU4ECKOr 0,
JNEKTPUYECKOr0, THEBMATHUUECKOT'0 U THAPABINYECKOTO.
4 Knaccuduxanmsi 00beMHBIX rHApaBIndecKux NpuBoaoB. CocTaBHble YACTH I'IPABJINYECKHX CHCTEM. 2




FI/IZ[paBHI/I‘IeCKa}I cxema 00bEMHOTO TUAPABINYECKOIO IIPHUBOJIa, COCTaB, HA3HAYCHUEC DJICMCHTOB T'HAPOIIPHUBOAA, (l)yHKI_H/H/I,
BBITIOJTHACMBIC JICMCHTAMU B COCTABE T'MAPONPHUBOAA.
q)yHKIII/II/I 00BEMHBIX TUAPAaBINYCCKUX MTPUBOJOB.

CHMBOJIBI H YCJIOBHBIE 0003HAMEHHUS 3JIEMEHTOB THAPABJINYECKHX IPHBOJOB M €r0 COCTABHBIX YacTeii

I'OCT 2781-68 nHa ypoBHE 00O3HAuUECHHUSI DJIEMEHTOB THJIPOIPHBONOB. YCIOBHBIE O003HAYECHUS THIPABINYECKUX
HAcOCOB U MOTOPOB, pacmpesenureneil xuakocty. [IpaBuia NOCTpOSHUsT YCIOBHOT'O 0003HAYECHUSI pacipe/eluTeNeH,
KJIallaHOB [IaBJICHUS, TMJPOANINapaToB YHPAaBJICHHUS PAcXOIOM 3alOpHBIX KJIAllaHOB, T'MAPOLMIMHAPOB. YCIIOBHBIE
0003HaUeHHsI Tepefayd SHEPTUH M TOATOTOBKM pa0OYero Teja, M3MEPUTENbHBIX NPHOOPOB, OO0BEAWHHTEIHHBIX
pa3IHYHBIX YCTpoHcTB. [IpaBriia BBITOJHCHHUS CXEM THAPABINYECKUX IPUBOIOB.

CocTaB ruIpaBInYecKoro 00beMHOro NpuBoaa. B3aumopeiicTBHe cocTaBHBIX YacTeil.

OOBbeMHBIE THAPABIMYECKUAE HACOCHI, OCHOBHBIE ITAPAMETPHI HACOCOB, 3aBHCHMOCTh MAaKCHMAalIbHOW YacTOTHI
BpameHHs OT pabodero o0beMa HACOCOB, 3aBUCHMOCTh OOBEMHOTO KOS()(UIMEHTa IIOJNE3HOTO JeHCTBHSA
THIPaBIMYECKOTO HAcOCa OT YacTOThl BpAIICHHA, KHHEMAaTHYeCKOH BA3KOCTH pabodel XHUIKOCTH, AABICHHA
HarHeTaHMs JUIA Pa3IMIHBIX THUIIOB HACOCA.

H3meneHne nonHOro ko3(h(uiueHTa MoJe3HOro ACHCTBUS HACOCOB B 3aBHCUMOCTH OT JABJICHUS HAarHETaHUS MPH
OJITHAKOBOM 4acTOTe BpAILlEHHs1, TEMIIEpAType U BI3KOCTH pad0Oyeii KU KOCTH.

Ob6ocHoBaHue BI)I60pa JJId KOHKPETHBIX THUIIOB T'MAPABINYCCKUX IMPUBOJOB HACOCOB Ha OCHOBAHUHN CPAaBHUTEJIbHBIX
OIICHOK OCHOBHBLIX MMapaMETPOB PA3JIMYHBIX TUIIOB T'MAPOMAIINH.

Obnacth MpCANOYTUTCIIBHOTO MNPHUMCHCHUA IUIACTUHYATBIX, HNICCTCPCHHBIX, aKCHUAJbHO-IMOPINHEBLIX, paavaIbHO-
TMOPIIHCBBIX HACOCOB.

Pabouue xKuaAKOCTH IMAPONPUBOAOB, THAPABINYECKHUX CHCTEM U HX CBOIHCTBA.

Paboune »)UIKOCTH AJSI THAPONIPHBOJIOB, OCHOBHBEIE TPEOOBAHUS K PA00YNM KHIIKOCTSIM, XapaKTEPHCTHKH pabodnx
KHUJIKOCTEH. 3aBHCHMOCTD BSI3KOCTH PabOuMX KUIKOCTEH OT TeMmreparypbl, masieHust OOOCHOBaHME BbIOOpa pabouei
JKUJIKOCTH JJIsl THAPOCUCTEMBI.

Meroauka pacyera 00beMHOI0 IHAPONPUBO/A.
OCHOBHBIE TEXHHYECKHE TpPeOOBAaHHS K MPOCKTHPYEMBIM THIPAaBIUYECKUM cucTeMaM. OCHOBHBIC 3Tambl
MIPOEKTHPOBAaHUS 00BEMHBIX THAPONPUBOOB. [TocaeoBaTeIbHOCTE M METOJIMKA pacueTa 00bEeMHOTO THIPOTIPHBO/IA.

CrpykTypa ruapaBiudeckoil cucrembl. Cxema coeJuHEeHUH TMIPOCUCTEMBI.

CTpyKTypa THIpaBIIEcKOil CHCTEMBI, CXeMa COeIMHEHNH ruapocucTeMbl. OCHOBHBIE COCTABIISAIOIINE YacTH OOBEMHOU
TU/IPABIMYECKONM CHCTEMbl CUJIOBas 4acTb U IPYyIIA YIPABICHUS CUTHAJIAMM, CTPYKTYPHAs CXE€Ma IMJPaBIMYECKON
CHUCTEMBI, COCTAaB TPYIIIbl YHNPABJICHUA CHUTHAJIaMU, BBOJ CUI'HAJIOB YIPABJICHUA, o6pa60TI<a CUTHAJIOB YIIpaBJICHUA,
CTPYKTypa 3HEproo0eceunBarOIel YacTH THAPOCUCTEMSL, €€ COCTaB U (DYHKIIMOHAIBHOE Ha3HAuUeHHE KaXIOTo HJIEMEHTa
9HEProoOeCIeUNBaOIIas YacTh, OJIOK yIPaBICHNUSI SHEPTHEH, HCTIOHUTENbHAS (IPUBOAHAS) YaCTb.

10

Cnoco0bl peryJMpoBaHHsI CKOPOCTH CHJIOBOTO OpPraHa 00beMHBIX T'HAPABJIMYECKHX NMPHBOAOB. JIpoccenbHoe
peryJiipoBaHue CKOpPOcTH 00beMHOI0 ruApoNnpuBoAa. Buasl cucrem ynpapiaeHus.

Kparkast xapakTepucTHKa cHoco0a peryJupoBaHUs M IIPEANOYTHUTENbHAs o0nacTb mpuMmeHeHHs JlpoccenbHoe

peryjMpoBaHHE CKOPOCTH CHJIOBOI'O OpraHa HpHUBOJA, CIIOCOOBI JIPOCCEIBHOTO PEryJIMpOBaHMS CKOPOCTH,

YIPaBJISOLINE YCTPONUCTBA U UX XapaKTEPUCTUKU.

[IpuMeHeHHEe YIpPaBISAIOMIKUX YCTPOUCTB JUIs PETYIUPOBAHUS CKOPOCTH CHUIIOBOTO OpraHa IOCTAaHOBKOH napoccens "Ha
Bxosie", "Ha BbIXozie" U "OTBETBJIEHHH", YCIIOBHS IPUMEHEHUS CII0c00a, pacyeTHbIE CKOPOCTHBIE ITapaMeTphl. THIIOBEIE
CXEMBI THJIPOTIPHBOJIOB JIPOCCEIILHOTO PETYJIHPOBAHUSI CKOPOCTH CHIJIOBOTO OpraHa MalIWHbI, JPOCCENH ¢ 00OpaTHBIM




KJ1altaHoM, 00J1aCTh TTPUMECHCHMSA, TUITOBBIC CXEMBI BKITFOYCHUA IPOCCEIIA C O6paTHbIM KJ1armtaHOM, YCJIOBUA IPUMEHEHU,
BI)I60p crocoba PEryjanpoBaHus CKOPOCTH, MAPAMETPLI, ONPCACIIAIOIINC BI)I60p crocoba PpEryjanpoBaHusi CKOPOCTH.

11

Craduimnsanus, CHHXpOHH3AIUs MOTOKOB Pa00YHX JKUAKOCTell B 00beMHBIX THIPONPUBOJAX.

Crabuni3anus, CHHXpOHHU3ANHUS ¥ IIPOIIOPIIMOHAIBEHOE PEryJIMpPOBaHHE CKOPOCTH CHIIOBBIX OPTaHOB MAIINH, YCIOBUS
NPUMEHEHHSI CIIOCOOOB IMOJIEPXKAHUS IIOCTOSHHBIX CKOPOCTEH THAPOJABUTATENel, TUNBI THAPABIMYECKOTO
000py/IOBaHUs, OCHOBHBIE IapaMeTpbl 00OpYyAOBaHHWS, O0NACTh NPUMEHEHHS, PEryJsTOPhl MOTOKOB JKHIKOCTH
TumnoBble cXeMbl NMPUMEHEHHs PEryJsATOpOB MOTOKA. [IpHHIMI pabOTHl CHHXPOHU3ATOPOB (IEIHUTENEH IOTOKOB),
TUIOBBIE CXEMBl MpPUMEHEHHs JAenuTeneid NOoTokoB. CHHXpPOHHBIE THAPABIMYECKHE MPUBOMABI JPOCCENTBHOIO
pETyIHpOBaHUs, TIPUBOABI OOBEMHOTO PETYIMPOBAHMS, CHHXPOHHM3AILMS J[03aTOPOM  IOCTYMATENbHOTO |
BpamaTeabHOro AprxeHust CuH(asHbe THIPABINIECKHE IPUBOIBI.

CHHXpOHHU3aIMS IBWKCHHS HCIIONHUTEIBHBIX OPTaHOB CTPOUTEIHHBIX MAIIMH, THIIOBBIE CXEMBI.

12

IIponopunoHajbHOE peryJHpoBaHie MOTOKOB Pa00YUX KH/IKOCTel B 00beMHbIX THAPONIPUBOAAX.
I'mapoanmapaTypa ¢ IpONOPIHOHATBHBIM 3JIEKTPHUECCKAM YIIPAaBICHUEM, HA3HAUYCHNE, THITI, IIPUHIIHIT YIPaBICHUS
pacxozmoM pabodeil KUAKOCTH, YCIOBHUS MPUMEHEHHS. TUIOBBIE CXEMBI TPUMEHEHHS THAPOAIIAPATYPHI C
IIPONOPIHOHATBHBIM NEKTPOYIPABICHUEM.

13

MamuHHOe peryJHpoBaHie CKOPOCTH THAPONPHBOAOB.

MauuHHbI# cr1oco0 peryIupoBaHusi CKOPOCTH NEPEMEILEHHUs CHIIOBOTO OpraHa 00bEMHOT'0 TUIPaBINYECKOro MPUBO/Ia,
THJpaBIIMuecKas CTPYKTYpHash M NPUHLUIHAIBHAs CXeMa OOBEMHOTO THIPOIPHBOJA C PEryJIUPYEeMBIM HACOCOM,
peryIupyeMbIM THAPABINYECKUM MOTOPOM, T'HJIPABIMUECKUM PErylIHpYeMbIM HAcCOCOM U THIPOMOTOPOM, 00JIacTh
NIPUMEHEHHS1, B3aNMO/ICHCTBUE COCTABHBIX YaCTel 0OEMHOI0 THUIPOIIPHBOIA.

@OyHKIMKM TUAPABIMYECKON anmaparypbl, OloKa ynpaBlieHHs] MapaMeTpamMy OpraHa OOBEMHOTO YIpaBJIEeHHs MOJauu
HAacoca WK PacxoAa TUAPOMOTOPA, PErYIHPOBOYHBIE U HATPY30UHBIE XapAaKTEPUCTHKH THAPOIPHBOAOB C MAIIUHHBIM
YIpaBJIeHUEM CKOPOCTH, THIPABIMYECKHE IOTepH M KOI(DGHUIMEHT MOJIE3HOTO JAEHCTBUS THAPONPHUBOJA, IYTH
noBeimieHust KITJ[ oObeMHBIX THAPONPUBOAOB OONBIIMX HOMHHAIBHBIX MOIIHOCTEH, THIIOBBIE CXEMBI OOBEMHBIX
THJPONPUBOJIOB ¢ MAIINHHBIM PETYJIUPOBAHUEM CKOPOCTH.
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MamMHHO-APOCCeIbHOE PeryJIHPpOBaHUE CKOPOCTH FHAPONPHBO/IOB, PEryJIMPOBAHHE CKOPOCTH NPHBOASIIIAM
ABHraTes1eM U NPOTHBOJAABJICHHEM.

MamuHHO-IPOCCENIbHOE  PETYIMPOBAaHWE CKOPOCTH, PErYJIMPOBAHHE CKOPOCTH IIepeMelIeHHs 00BEMHOTO
rugpoasurarenst OO61acTh NPUMEHEHHS PEryIMPOBaHUS CKOPOCTH THIPOABHUraTesl NPHUBOMSIINM JABHraTeIeM,
MIPOTUBOAABICHHEM. THIIOBBIE CXeMBI OOBEMHBIX THIPONPUBOIOB C PEryIHPOBAaHHEM CKOPOCTH INPHBOISIIUAM
JIBUTATENIEM M INPOTUBOJABICHHEM. IlONOKUTENBHBIE W OTpPULIATEIbHBIE KAaueCTBAa PETYJIUPOBAHUS CKOPOCTHU
IIPUBOSIINM JABUraTeJIeM U IPOTHBOJIABICHUEM.

JlaGopaTopHble padoThl, B TOM Ynciie B (popMe IpaKTHIECKOW NOATOTOBKU 4
1 CocTaBiieHHEe CXeMbI IIOTOKOB paboUel )KUAKOCTH IO dJIEMEHTaM IUKJIa pabOThl MPUCTIOCOOIEHUS CTAHKA.
2 CHATHE XapaKTepUCTHK CKOPOCTH TEPEMEIICHNS THAPOIMIMHIPA B 3aBICHMOCTH OT y4eTa IMoOBOpoTa JTuMOa
Jpoccens.
IIpakTHyeckHe 3aHATHS, B TOM YHCIIE B (popMe MPaKTHIECKOW HOATOTOBKU 10

1. [IpoekTupoBaHHE  THIPABIMYECKOrO MPHUBOJA MOOHIBHOM MamiuHbl (THAPONpHUBOJA Oyibl03epa, CKperepa, ysia
9KCKaBaTOPa U T I1.) COMIACHO TpeboBaHMAM [ '0CyAapCTBEHHBIX CTaHIApTOB
2. | IlpoekTrpoBaHKue CTaIMOHAPHOW MAlIMHBI (THIPOIIPUBO/IA CTAHKA, MPOMBIILICHHOTO po0oTa U T 11.). CocraBieHne

(YHKIIMOHATIBHOM IUKIOTPaMMEI.
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ITpoekTupoBaHie rUAPOIPUBO/IA, 00ECIICUNBAIOIICTO [UIABHOE MEPEMEIICHHUE CHIIOBOTO paboyero opraHa MalluHbI ¢
3a71aHHOl ckopocThio. OGOCHOBAHUE BBIOOPA THAPABIMYECKOTO 000PY/I0BAHHS.

[TpoekTupoBaHKe THAPONPUBOAA U OOOCHOBaHHE BBIOOpA THIpOAINIapaTypbl, 0OECIEeUNBAIONIEH KOHTPOJIHPYEMOe
JBIDKCHUE C 33/IaHHOW CKOPOCTBIO, HAIpHMeEp, CTPEJbl WIM PYKOSTH JKCKaBaTopa, paboyero  oOopyaoBaHUS
MOTPy34HKa H T.IL

[IpoekTupoBaHKe TUAPONPUBOJIA OJBEMHUKA C JBYMs paOOYMMH THIPOLWINHIPAMH C PA3JIMYHBIM Harpy)kKeHHEM Ha
LITOKH THIPOLMIINHIPOB, 00ECIIeYHBAOIIIE IIOCTOSTHCTBO IIEPEMEILCHNS THAPOLMIIMH/POB IIPH IEPEMEHHOMN Harpy3Ke
Ha pabounx opranax. Cocrapienue (GyHKIHMOHAIbHON IUKIOTPAMMBI.

Tema 1.2.
JIByXno3uHOHHbIE
TH/IpaBJIHYecKue
NPUBOJBI C
peJieiiHbIM
ynpaBJjeHHeM

Conep:xanue

Jlekuun, B ToM ynciie B popMe NPaKTHICCKOi MOArOTOBKH ()

16 (14)

1

YnpapieHue JBUKeHHEM I'HIPABJINYeCKHX NPUBO/IOB.

Cuctembl ympaBleHHS IUKIIOBBIC, TTO3UIHOHHBIE U KOHTYPHBIC C PEICHHBIM YIPABISIOIMM BO3/EHCTBHEM, 00IaCTh
npumeneHns. Kimaccupukanns o0beMHBIX TMAPABIMYECKHX MPHBOIOB MO BHAY M 33/a4aM YIPABICHHUS, THIPOTIPHBOIBI C
PYYHBIM M aBTOMATHYECKHM YIPaBICHHUEM, THIAPONPHUBOABI CTaOMIM3HPYIOMIETO, MPOTPAMMHOTO M CICASIIETO
yrpasieHus1, QYHKIUH yIpaBiIeHNs] 00beMHBIMH THIPONPHBOIAMH CTAIIMOHAPHOTO ¥ MOOWJIBHOTO MCTIONHEHHMS. PeneHbIi
croco® ympaBlIeHHS TIEPEMEINCHHEM BBIXOAHOTO 3BEHA IIPUBOJA, JTalbl PENCHHOTO YNPABICHUS JBIKCHHEM
JIBYXTIO3UIIMOHHOTO MPHBOJIA MIOCIIEIOBATENHHOCTD ISHCTBUI TP PEILICHHUH 3a/1a4 yIPABICHNS, IOCTOMHCTBA W HEOCTaTKU
pelieitHoro crnocoba ynpasieHHs THAPaBINYECKUM NIPUBOJIOM MAIlIUH.

YnpagsieHue IBUKeHHEM IHIPaBJIMYeCKUX NPHBO/IOB 10 IyTH, HAarpy3Kke U BpeMeHu. Tunosblie cxembl.

uk n nuknorpaMma paboThl 00BEMHOTO THAPABIMYECKOrO IPUBO/IA; TPAMKU LUKIOTPaMM JABHKEHHS pabodyero 3BeHa
THIPOIPHUBOJIOB, BBIOJHSIIOMIKE YIpaBleHHE IPHBOJOM IO IIyTH, HArpy3ke M BPEMEHH: T'MAPaBIMYECKHE NPHUBOABI C
KOHTYPHOH CHCTEMOH YIPaBJICHUST; THAPABIMYECKUE IPUBOIBI C TIO3UIMOHHBIM YIIPABJICHHEM: THAPABINYECKHE TO3UIMOHHbIE
MPUBOJIBI C IO3MIMOHMPOBAHHWEM IO YIOpaM; JUCKPETHbIE TO3UIMOHHBIC THAPONPUBOIBI C LH(POBBIM YIPABICHUEM;
ANEKTPOTHAPABITMYECKHE MTO3UIMOHHBIE ITPUBO/IBL. O0JIACTH MPUMEHEHHsI, COCTAB, THIIOBBIE CXEMBbI THJIPOIIPHUBOIOB.

I'uapaBinyeckue 00beMHble NPUBOAbI € IMKJIOBBIM MPOrpaMMHbLIM YynpasieHueM. IlpaBuna odopmienus
(pyHKUMOHAJIBLHOM HUKIOTPAMMBI.

[ukioBoe ympaBieHne, 0COOEHHOCTh THIIPOIPUBOJIOB C LIMKJIOBBIM HPOIPaMMHBIM YIIPaBJICHUEM; 00JaCTh NPUMEHEHUS
00BEMHBIX THIPOIPUBOJIOB C IIEPUOMUYECKH H3MEHSIOIMMCS PEKUMOM PabOTBhI.

[puMepHbIe LUKIOrpaMMbI paboThl 0OBEMHOTO I'MAPONPHBO/A, PAOOTAIOLIEr0 B MEPHOMYECKH M3MEHSIOMIEMCS PEXIME
paboThI: "OBICTPBIN MOABOJ - PabOUMit X0 - OBICTPBIA OTBOJ - cTom".

CocTaB NPUHIMIHAAIBHON CXEMbI THIPOIPHBO/IA, padoTarolero no uukiy "obictpbiii moasos (BIT) — pabouas nonaya (PIT) -
owrctperii otBox (BO) - crom (CT)".

Tunosble THAPABINYECKHE 00beMHbIC IPHBO/BI ¢ UKIOBBIM MPOrPAMMHBIM YIIPABJICHHUEM.

TunoBble rupaBINYecKUe CXeMbl 00bEMHBIX THIPONPHBOJIOB, obecrieunBaromux ik padotsr " BIT - PIT - BO - CT" ¢ ogaum
HEPErylIupyeMbIM HaCOCOM, IBYMsI HEPETyIIUPYEMBIMU HACOCAMHU U Pa3JeIUTEIbHOMN MaHENbIO.

Cxema THIPOINPHBO/A C IEKTPOrHIPABIMYECKAM IIMKJIOBBIM YIIPaBJIeHHEM "OBICTPBIN TTO/BOJ - Pa0OYMi XOJ - OBICTpPHIN
OTBOJ, - OCTaHOBKa'".

TuroBsle THIPABINYECKUE CXEMBI, 00ECTIeYMBAIOIIIE PEXXHUM PabOTHI: ""OBICTPBII HOBO/ - IIepBast paboyast 1o/jada - Bropast
pabodas mojada - OBICTPHIA OTBOJ - CTOM', COCTAaB CXEMBI, B3aWMOJEHCTBHE SJIEMEHTOB THIPOINPHBOIA B IPOIECCE
ABTOMATHYECKOTO YIIPABIICHHUS PEXKUMOM PAaOOTHL.

Topmo:xeHue, TOPMO3HbIE YCTPOICTBA.
Y CTpONUCTBO AJIS1 TOPMOKEHHSI THIPOIFIIMHIIPA, THITBl YCTPOHCTB, IeMI(HUPYIOIINE YCTPONUCTBA.
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TumoBble cxeMbl OOBEMHBIX THUAPONPHUBOAOB C TOPMO3HBIM KJIAIIAHOM B MEXaHMU3MAax BpAMaTEIbHOTO U
MOCTYNATENBLHOIO ABHKCHHUS.

I'mpaponemndep, THUMOBas KOHCTPYKLMS W YCIOBUS INPUMEHEHUs. PacxoJ TOPMO3HBIX YCTPOHCTB OOBEMHBIX
ruponpuBojoB O00CHOBaHUE BEIOOPA TOPMO3HBIX YCTPOWCTB.

HacocHble cTaHOMM THAPABIMYECKHX TMPHBOAOB € IHUKJIOBBIM MIPOrPAaMMHBIM YIIPaBJIE€HHEM.
Taxorpamma rnepemenieHus THIpOMOTOpa, BpeMsi pa3roHa, BpeMsi TOpMOXKeHUs, Tpaduueckasi 3aBUCHMOCTh CKOPOCTH
OT BPEMEHHU IiepeMelleHHs pabo4ero opraHa ruipoMoTopa.

Bnwusinre BHeNIHE# Harpy3Ky Ha BBIXOJJHOE 3BE€HO IIPH Pa3roHe M TOPMOKEHHUH.

Harpy3zouHast XapakTepHCTHKa THAPONPUBOAA, IIOCTPOCHUE HATPY30YHBIX XapaKTePUCTUK IIPH peleiiHOM
HepeMeIeHHN.

DHepreTuveckas XapakTepUCTHKA THAPONpuBoa, padotaromero mo mukiy "BIT - PIT —BO - cron" (OpIcTpbIif Mo1BOT
- pabovas mozjada - OBICTPBIH OTBOZ - CTOI) C OJHUM HEPETyJIHPYEeMBIM HACOCOM, IBYMS  HEperylHpYeMBIMH
HAacOCaMH, OJHUM  PeryJHpyeMbIM HacocoM BzamMozeiicTBHE 3JIEMEHTOB CXeM THIAPONPHBOIOB NPH padoTe M
000CHOBaHHKE BBIOOpa HanboJee PallMOHATIBHON CXEMbI 10 HAUMEHBIINM 3aTpaTaM Ha IpHoOpeTeHne 000pyL0BaHNU,
JHEPTroNOTPEONICHNIO U FKCILTYaTallHOHHBIM 3aTPaTaM.

HpI/IMeHeHI/Ie TUIIOBBIX PA3ACTIUTCIbHBIX naHeneun JUIA 06ecnequHﬂ 3aJaHHBIX PCKUMOB 11O HUKJIOIDAMME.

HacocHo-akKyMyJIiTOpHBIE CTAHIIUH

I'mapaBnuyecknii akKyMyJIsiTOp, Ha3HaueHKE, 00JIaCTh IPUMEHEHUSL.

Tunel akKyMyJISATOpPOB M HX XapaKTEPUCTHUKH, YCIOBUS NPUMEHEHHMS aKKyMYyJIATOPOB B CXeMaX THAPAaBINYECKHUX
IIPUBO/IOB, TUIIOPAa3MEPHl aKKyMYJIATOPOB.

HacocHo-akkyMyJATOpHBIE CTAHIMH, TUIOBBIE CXEMBI HACOCHO-aKKYMYJSATOPHBIX CTaHIMH, MX XapaKTEPUCTHKH,
TUIIOpa3MEPHI CTAHIUH, CTaTHYECKas XapaKTepUCTHUKA Hacoca.

Pacder OCHOBHBIX apaMETPOB HACOCHO-AKKYMYJISITOPHBIX CTAHIMH C PEryJIUPYEMBIM U HEPETYJIIUPYEMBIM HACOCOM.

IHoTepu MOLIHOCTH 00bEMHOI0 IHAPABJINYECKOT0 NPUBOAA

[TpruunHBI TOTEph MEXaHMUYECKOI 3HEPTHH U ee peoOpa3oBaHue B TEIUIOBYIO. BHemHMe GakTopsl, crocoOcTByIOmue
TIOBBILIEHHUIO TEMIIEPATyphl B TPYOOIIPOBOAAX TMAPOCUCTEMBI, PACUET TETUIOBBIICIEHHH, pacdeT eMKOCTH Macio0aka.
Tenoo0MeHHNKH, yCIOBHS NPUMEHECHHS, THITBI TETUIOOOMEHHUKOB, pacyeT TeINIO0OMEHHUKOB.

JlaGopaTopHbie padoThl, B TOM YHCIIE B POpME MPAKTHISCKON MOATOTOBKH 2
-[lo3unMOHNpOBaHKE TUAPOIMIMHAPOB MPH PA3JIMYHBIX CXEMaxX YIPABICHUS MOJIOKEHUEM Pab0uUX OPraHoB.
IIpakTHyecKkune 3aHATHS, B TOM 4YHCie B (OpMe IPAKTUYECKOW MTOATOTOBKH 14

1. | Pacyer TOpPMO3HOIO YCTPOWCTBA THAPOIBUraTesl 00HEMHOTO MIPUBO/IA 110 3a1aHHBIM YCIOBHUSIM.

2. | Pacuer sHepreTHYeCKHX XapakTePHUCTHK K OOOCHOBaHHE BBHIOOpAa 3SHEProoOECHeUHBAIOIICH YaCTH OOBEMHOIO
TUAPABJIMYECKOTO MPHUBOJA C OJHOMOTOYHOM, JIBYXIIOTOYHOM HACOCHOW CTaHIMEH, HACOCHOW CTAHIMU C OJHUM
peryJiupyeMbIM HaCOCOM, HAaCOCHOM CTaHIUMEN W pa3JeuTeIbHOW MaHeNblo, HACOCHO-aKKYMYJIITOPHOW CTaHLIMEW 10
3aJJaHHBIM YCJIOBUSIM.

3. O6ocHoBaHWE BBIOOpAa THUAPOJBUTATENCH, THUAPOMAIINWH, THAPOAMIAPATYPhl, BCIIOMOTATENBHBIX YCTPOWCTB C
TpeOyeMbIMH TEXHUYECKUMHU XapakTepucTukamu. OOOCHOBaHWE HamOoJiee paIMOHAJIBHOTO BapHaHTa CXEMBI
THIPONPUBOJA IIyTeM aHamu3a TIpaHUKOB  DHEPreTHYCCKUX  XapaKTePHCTUK, KOMIUIEKTOB  3JICMECHTOB
THIPOOOOPYAOBAHNS, YKCILTyaTAIIHOHHBIX 3aTpaT.

4, CocraBieHre (YHKIHOHATEHON TUKIOTPaAMMEBI

5. Pacyer u 0o60cHOBaHUE BBIOOpA THIPABINYECKOTO 00OPYIOBaHHS HACOCHO-aKKYMYJISTOPHOW CTAHIMH 110 3aIaHHBIM

YCJIOBUSM. Hcnonn3oBanne FOCY,Z[apCTBCHHLIX CTaHAapTOB IIpU BBI60p€ CTaHAApPTHBIX I/I3,Z[€J'II/II7L




Pacuer ruapaBIHYeCcKUX CONMPOTUBICHUH, TOTEPh MOIIHOCTH THAPOIPUBO/IA, TSIUIOBBIACICHIA 1 eMKOCTH Maciobaka
T10 33/IaHHBIM YCJIOBHSIM.

7. | ObocHOBaHME BBHIOOpA TEIMIIOOOMEHHHKA MJIM PAacueT 3MEEBHKa JUISl OXJIaXKACHHS )KUAKOCTH B Macjio0ake MpOTOYHON
BOJIOIL.
Tema 1.3. Conep:xanne 6 (4)
Caensimnue 00beMHBIE Jlekuun, B ToM yrciie B popme NPaKTHICCKOi moAroToBKu()
THAPABJIHYECKHUE 1. Crensimmii ruipaBInYecKUil NPUBOJ
IPUBOALI € Cnensuuii 00beMHBIA I‘I/I)IpaBJ'II/IlleCKI/Iﬁ TIPUBO/I, o0xacTb NpUMEHCHMs, Ha3HAa4YCHHUE.
ApoccebHbIM 3aMKHyTasg M pa3OMKHYTas IeTlb YNPaBICHUS CIECAAIMMHU THMAPONPUBOJAMM, UX HEJOCTAaTKH U MOJOXKUTEIbHBIE
ynpasJieHHeM kauecTBa. CTpyKTypHas U (YHKIMOHANbHAs cXxeMa 00bEMHOI'0 CIESIIEero THAPABIMYECKOr0 NPUBOJA, Ero COCTaB,
(yHKIIMOHAJIbHOE Ha3HAUCHHE 3JIEMEHTOB THAPOIPUBOAA.
Knaccuukarnms cnensmux ruipaBIndecKuX MPUBOIOB.
2. Jpoccenupylomue pacnpeaeuTe] Iy cJeAIMX THAPONPUBOAOB. 2
Jpoccenupyromuil pacupeaenuTeiab, THAPOYCHINTENb KaK YCTPOHCTBO YNPABICHHUS HUCIOJHUTENBHBIM MEXaHU3MOM
BpAIATEIbHOTO WM MOCTYMATENBHOIO NEPEMELICHHUS.
Krnaccudukarus ruipaBInaeckux JpOCCeTUPYIOLINX pacpeIeTuTeNeH.
I'nnpaBnuueckre 30J0THUKOBBIE APOCCEIUPYIOIINE PACIPENEIUTENN C HYJIEBBIM, MOJ0XHUTEIbHBIM, OTPULATENBHBIM
MIEPEKPBITHEM, XapaKTEPUCTUKH paclpe/ieuTeNeH.
3. Jpoccenupyoniue pacnpeaeauTe Ty cjaeAsX THIPONpuBoA0B TUna "comio-3aciaonka", "crpyiinas Tpyoka', 2
"UroJbYATHI Apoccens' . [Ipoccenupyromire pacupeaeInuTen THIIA "'cOMI0-3acioHKa", "cTpyiiHas Tpyoka",
"uronpyatelii apoccens”. Haznauenue, 00J1acTh MPUMEHEHHMS, IPUHITAIT PAOOTHI.
JlaGopaTopHble paGoThl, B TOM YHucie B popMe MPaKTHYECKOI MOJrOTOBKH -
IpakTHyecKkune 3aHATHS, B TOM 4YHCie B HOpME IPAKTUYECKOW TOATOTOBKU 4
1. [IpoexTHpoBaHNE CHCTEMBI YIPaBIeHUS M0 IUKITy. Omnrcanue paboThl IPUBOA M CUCTEMBI YIIPABJICHUS 10 HUKITY
2. AHanu3 cXeMBI TOTOKOB PaboYeil KUIKOCTH 110 3JIEMEHTaM UK paboThl MPHBOAA
Tema 1.4. Conepxanue 10 (6)
O0BbeMHbBIE Jlekuuu, B ToM ynciie B popMe MPaKTHIECKO# MOATOTOBKH ()
THAPABIHYECKHE 1. JMCKpeTHBI T'HAPONPUBO/.
NMPUBOABLI TUCKPETHOIO JluckpeTHblii 00BEMHBIN TMAPABIMYECKUI MPHUBOJM, KiIacCU(UKAIM U CTPYKTypHash cXeMma, CTPYKTYPHBIH COCTaB
AeicTBUst JIMCKPETHOTO THIPONPHUBOJIA, MECTO, 3aHUMAaeMOe TUCKPETHBIMU 00BEMHBIMH I'HPOIIPUBOIAMHU CPEIA COBPEMEHHBIX
CPEJICTB 3aJjauH, perraeMble IPUMEHEHUEM JAUCKPETHBIX THIPOIPHUBOJIOB.
Crioco0b! ynpaBiieHHs TIepeMenieHueM pabouero 000py0BaHuUs JUCKPETHBIM THAPOIIPUBOIOM.
OTnnunTeNbHbIE 0COOCHHOCTH JUCKPETHBIX THIPOIPHBOIOB OT CIEISIINX THAPOIPHBOIOB.
[[TaroBele rUAPaBINYECKUE IBUTATENH C LUKIOBBIM YNpPAaBICHUEM HMX Ha3HAa4€HHUE U IPUMEHEHHUE B TUAPONPHUBOAAX
JUCKPETHOTO TUIA.
2. Jlo3aTopHbIi 00beMHBIH THAPONPHBOA. 2

Jlo3aTopHbIit 00BEMHBIN THAPOIIPUBOJI, HA3HAYEHUE U 00JIaCTh MPUMEHEHHUS T03aTOPHOT'O THAPOIPUBO/IA, CTPYKTYPHAS
Y TIPUHIUIHATBHAS CXeMa THAPONPUBO/IA J03aTOPHOTO THITA, HA3HAYCHHE DJIEMEHTOB J[03aTOPHOTO THAPONPHUBOJIA U
(yHKINHU, BBIMOJHSAEMBIC 3JIEMEHTAMH THAPOIPHBOAA IPH B3AMMOJACHCTBHM MEXAYy CO00OH MpH BBIOJHEHUH
TEXHOJIOTHYECKON Omepaluu.
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TOYHOCTP TO3WITMOHUPOBAHUS JO3ATOPHOTO THUAPOIPHBOAA, OIIMOKH MO3HIIMOHMPOBAHUS W TPHUYMHBI HX
BO3HUKHOBCHUSI.
[TonoxuTtenbHbIe Ka4ecTBa AO3aTOPHOTO TUAPONPUBOA, HEAOCTATOK N03aTOPHOIO THAPOMPHUBOJA, BOBMOXKHBIE MTyTH
€ro yCTpaHeHUsl.

O0BeMHBIIT ruiponpuBo/ ¢ MHOTOMMOPIITHEBLIMHU ABUTATEC/ISAMU.

Hasuauenue u 061acTh MPUMECHCHUA 00BEMHOTO TUApONpUBOga ¢ MHOT'O-, IOPIITHCBBIMU JABUTATCIIAMU; yCTpOI‘/‘ICTBO
AUCKPCTHOI'O ABUTATEJIA, NpUHIWIIMAJIbHAA CXEMa THAPOIPUBOJA.

TounoCTh NO3MIUOHUPOBAHNA TPUBOJA, BO3MOKHBIC OIIMOKHU TMO3UIITMOHUPOBAHUA U IYTHU UX YCTPAHCHUA.
I[OCTOI/IHCTBEI 1 HEAOCTATKU JUCKPETHOIO MHOTOITOPITHEBOI'O THAPOIPUBOAA.

O0bemMHBbIH TUAPONIPUBOJ c MHOIOKAHAJbHBIM (MHOTOABIPYATHIM) ABUTATEJIEM.

MHoroKkaHaJIBHBIN (MHOTOIBIPYATHIN) OOBEMHBIH  THAPABINYECKHHA  MPHUBOJ AUCKPETHOTO NEHCTBUS.
Haznauenme, o0iacTh IPUMEHEHNSI MHOTOKAHAJIBHOTO JUCKPETHOTO THAPOIPHUBOMAA. Y CTPOMCTBO MHOTOKAHAIBEHOTO
JUCKPETHOTO ABUTATENS M IPHHIUT ero paboThl. [I[pHHIMIHANEHAS cCXeMa IPUMEHEHHUS MHOTOKaHAJIBHOTO JUCKPETHOTO
THIPOIPUBOJIA, B3AUMOICHCTBHE €T0 SJIEMEHTOB B IpoIiecce paboThl THAPOIPUBOIA.

TO‘IHOCTI) HOSI/IHI/IOHI/IpOBaHHH, OIHI/I6Ka HO3I/IHI/IOHI/Ip0BaHI/IH n NIyTHu ce yCTpaHeHI/ISI. JIOCTOI/IHCTBa U HEOOCTAaTKU
MHOTOKaHaJbHOTO THIPOIIPUBOJIA.

HlaroBble ruapaBandecKne NPUBOABI.

PanuanbHO-TIOPIIHEBON MIATOBBIA JIBUraTeNlb, MNPUHIMIMAIBHAS CXeMa JBUTATeNss M MPUHIMUI OOecredeHus
MEXaHUUYECKOH peIyKIINH [ara, XapakTepUCTUKa IBUTATENS, €r0 00JIaCTh MPUMEHEHUS.

AKCHAJIbHO-TIOPIITHEBOM IIArOBbIN ABUIATENb C INIAHETAPHO-3y0UaThIM MEPEIATOYHBIM MEXaHU3MOM.

JlocTOMHCTBA U HEAOCTATKH, 00JIACTh PUMEHEHUS IIarOBBIX IBUTATeNlel C MEXaHMUeCKON pelyKIueil mara.
[IpuHnMnuaneHas cxema IaroBbIX TUAPONPUBOAOB JUCKPETHOTO TUIIA C TUIPABINYECKON peayKLUMeH 1ara.

O05acTh MPUMEHEHNS MATOBBIX THAPOIIPUBOJIOB C THAPABINUECKON peayKINeH mara.

JlaGopaTopHbie padoThl, B TOM YuCIie B popMe IPaKTHISCKOW TOATOTOBKU

IIpakTHYecKue 3aHATHS, B TOM 4Hcie B JopMe NpaKTHIECKOH TTOATOTOBKH 12
1. [TpoekTHpOBaHNE POTAIMOHHOIO AJIEKTPOTrUAPABINYECKOT0 MIarOBOr0 IMpHBOJAA
2. IIpoexTrpoBaHue JUHENHOIO MIEKTPOTUIPABINYECKOrO0 HIArOBOr0 MpHBOJA
Tema 1.5. Conepixanue 8 (6)
Tunosbie 00beMHBIE Jlekuuu, B TOM 4uciie B popMe NpaKTHIECKOI NOAroTOBKH ()
THAPABJIMIECKHE 1. Tunosple cxeMbl FHAPABINYECKUX NPUBOJ0B METAUIOPEKYILIUX CTAHKOB U ABTOMATHYECKMX JMHUI
NPUBOALI TunoBble THApaBIMYECKUE MPUBO/IBI CTALIMOHAPHBIX MAIINH, PAOOTAIOINX B PA3JIMYHBIX OTPACcisiX IMPOMBIIUICHHOTO
CTAIMOHAPHBIX U KOMIUIEKCA.
MOOHJILHBIX MALIHH TurnoBble cxeMbl THAPOIIPHUBOIOB HanbOJIee PACIIPOCTPAHEHHBIX T'HIPOIIPHBOJIOB METAJUIOPEKYIIIMX CTAHKOB.
[MpuHIMIMANEHBIE CXEMBI C YCIOBHBIMH CHMBOJIMYECKUMH OOo3HaueHWsMH. [IpuHumn pa®oTel W B3auMojelcTBHE
3JIEMEHTOB TMJPABJINYECKON CXEMBI IPU BBIIOJHEHUM TEXHOJOTHUYECKUX ONepaluil.
2. Tunosble cxeMbl FHAPABJINYECKUX NPHBOJOB JUTEHHBIX MALLIMH. 2

ITpou3BOACTBO JIUTHS U 33/1a41 B 00JIACTH aBTOMATH3aI[MH JINTEHHOTO MPOU3BOJICTBA.

OCc0o0EHHOCTH IKCITTyaTaIlluy THAPODUITUPOBAHHOTO JTUTEHHOTO 000PYIOBaHUS B YCIOBUSIX JUTSHHOTO TIeXa.
[Mpu4nHBL BHEAPEHUS] THIPONPHBOJIOB B JIUTEHHOE MPOM3BOACTBO. [ HMApPONpPUBOJ (GOPMOBOUYHBIX MAIIWH,
SHEPreTUYECKHE XapaKTEPHUCTHKH;, IBYXIIOTOYHBIE CXEMBI, pa0OoTaroImye 110 UKITY, "OBICTPBINA X0/ - pabodas mojgaga -
OBICTPBIN OTBOX".
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HpI/IHHI/IHI/IaHBHaH CX€Ma ruAponpuBoAa YCTAHOBKHU JIUThHA IO HU3KUM AABJICHUEM,; IPUHOUIINAJIBHAA CXEMa MalllnHBL
JINThA 1101 BBICOKUM J1aBJICHUCM.
FI/I)lpOHpI/IBO)I TCPMHUUCCKUX neqei/'l; QJIEMCHTBI TUAPOIIPUBOI0B JINTEHHBIX MallluH,; obecneueHne 3KCHJ’IyaTaIIPIOHHOﬁ
HaJCXKHOCTH JIUTEHHBIX MAIIVH.

TunoBbie CXeMbl THAPABIMYECKUX PUBOIO0B CTPOUTEIBHBIX, JOPOKHBIX H KOMMYHAJIbHBIX MAIIMH.
Ha3HayeHue CTPOUTENBHBIX JOPOKHBIX W KOMMYHAJIBHBIX MAaIlKH, 00JIaCTh WX MPUMEHEHUSL.

CoctaB  IMIPONPUBOJOB, B3AUMOJICHCTBIE  3JEMEHTOB  THIPOMPUBOJOB  MPH BBIMOJHEHUH TEXHOTOTHUECKON
paboThL.

I'uapaBiudeckde  OMHOIOTOYHBIE, ABYXMOTOYHBIC,  TPEXIMOTOYHBIE  CXEMBI THAPABIMIECCKUX PHBOIOB.
IMocnenorarenbHOE, MApaLIETbHOE, TAPAILIEIEHO-TIOCICI0BATEIFHOE COSANHEHNE THIPOABUTATEIICH.

Hampasnsiroras — ruzpoamnmaparypa, 00ecrieunBaomas — TOCIeA0BaTeNbHYI0, IApAUICIBHYI0, HMapaieibHo-
TIOCIIEIOBATEIBHYIO CXEMY COCANHEHHS THAPOIBUTATEIICH.

THIOBBIE CXEMBI CTPOUTENBHBIX, TOPOKHBIX H KOMMYHAJTBHBIX MAIIHH.

Tunosble cxeMbl THAPABJIHYECKHX IPUBOJ0B NPOMBIILJICHHBIX POOOTOB.

MaHunynsiTop, NPOMBIIUICHHBIH pOOOT, Ha3HaYeHWe W 00JacTh INPHUMEHEHHsS IPOMBIIUICHHBIX pPOOOTOB C
THJIPaBIMYECKUM TIPHUBOJIOM, CTPYKTYpHAsl CXeMa IPOMBIIIIEHHOTO podoTa.

[MpuHUMNHMaNbHas cXeMa MPOMBIIIIEHHOTO po00Ta, COCTaB CXEMBbI, B3aMMOIEHCTBUE HJIEMEHTOB T'MJIPABINYECKOTO
IIPUBO/IA IIPU BBIIIOJHEHUH TEXHOJIOTMYECKUX ONEepaluil.

KoMmruiekcHble THAPONPUBOABI AJsl TPOMBIINIICHHBIX POOOTOB JIMHEWHBIH DIEKTPOrMAPABIMYECKUN CIEASIINN
TUAPOINPUBOJ, HENIOJIHOIIOBOPOTHBIE U IIOJIHOIIOBOPOTHBIE CIEAAIIUE THAPOIPUBOBL.

TunoBas cxema NPOMBIIUICHHOTO MaHUITYJISITOPA, THIIOBAs CXeMa MPOMBIILIEHHOTO podoTa.

aTOpHbIE PadoThl, B TOM YHcIe B popMe MPAKTHUECKOH NOATOTOBKA

12

I/ICCJIeI[OBaHI/Ie TUAPABINYCCKOIO MMpHUBOAAa XOHMHI'OBAJIBLHOI'O CTaHKA C qIry

HccnenoBanue TUAPABINYCCKOIO MpHUBOAA NPOTAKHOTO CTAaHKA

CocraBjieHHE CXEMBI OTOKA pabovell KHUIKOCTHU IO 3JICMEHTaM [UKJIa paboThl IPUBO/IA

HccnenoBanue CXeMbl COSIMHEHUI THIPABINYECKOro MPUBOIa pabodyero o0opyaoBaHus 3kckaBaropa D0-2621

HccnenoBanne cxeMbl COeTMHEHNH THAPABIMYECKOTO PUBOAA padouero obopynoBanust skckaBaropa 30-3322

I/I3y‘I€HI/I€ 1 UCCIICJOBAHHUE CXEMBI COC,I[I/IHeHI/Iﬁ TUAPABINYCCKOIO NprUBOAa pa60qer0 060pyZ[OBaHI/I$I Norpys3viuka

IIpakTHyeckne 3aHATHS, B TOM 4YHCie B HOpMeE IPAKTUIECKOW TOATOTOBKU

12

1

CocrapiieHHE IPUHIMITHAIBHON CXeMbl 00BEMHOTO I'MPaBIMUECKOTO ITPUBO/IA MO 33/laHHBIM YCIIOBHSIM B
COOTBETCTBUH C IpaBmiiamMu odopmierust mo ECK/]

2

Pacuer ocHOBHBIX napamMeTpoB 00BEMHOTO TUAPABINYCCKOTIO IPHUBOAA BO3BPATHO-IMIOCTYINIATCILHOI'O TUIIA TTO
3aJaHHBIM YCJIOBUSM, 000CHOBaHHE BLI60pa TUAPABINICCKOTIO 060pyHOBaHI/IH

3

Pacuer 06beMHOTO TUAPOIIPUBO/JA 110 3a/JaHHBIM YCJIOBUSAM

Tema 1.6.
IIneBMaTnueckune
NMPUBOABI U CHCTEMBI

Conep:xaHue

Jlekiy

WH, B TOM YHCIIE B OpMe TIPaKTHIECKON MOATOTOBKH ()

12 (8)

1

Padoumne Tes1a MHeBMONPUBOAOB U MHeBMOcHcTeM. [ToHATHE MHEBMATHYECKOT0 NPUBOAA.
[THeBMaTHUECKHIi IPHUBO/T, COCTAB ITHEBMOIIPHBO/IA IT0 CTPYKTYPHOH M MPHUHITUIHATIBHON cxeMe, QyHKIIHOHAIFHOE

Ha3HAYCHUE DJICMCHTOB ITHEBMOIIPUBOJIA U UX BSaHMOHeﬁCTBHe B ITPOIIECCE paGOTBI. OCHOBHEBIE IapaMeETpPhl
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00BEMHOTO ITHEBMOIIPHUBO/JA. VYcnoBHbIe 0003HAUCHHS SJIEMEHTOB ITHEBMOIIPUBOI0B. HpaBI/IJIa BBIIIOJTHCHHUSA CXEM
MMHEBMATUYCCKUX IMPUBOJIOB
ObnacTh MPUMCHCHUS MTHEBMOIIPUBOJOB, JOCTOMHCTBA U HEAOCTATKU.

CaoiicTBa BO3ayxa. TepMOlII/[HaMI/I‘-IeCKl/Ie nmpoueccsl ra3oB.

BO3I[yX - pa6oqee TCJIO MHEBMATUYCCKUX IPUBOAOB, €0 COCTaB, OCHOBHBLIC (1)I/I3I/I‘~ICCKI/Ie cBoiictBa. (OCHOBHEBIE
Ta30BbLIC 3aKOHBI, TCPMOJANHAMHWYCCKUE TPOIECCChI, OCHOBHLIC 3dKOHOMCPHOCTH TCUCHU Ira30B.

Teuenne rasza B pr6onp0130[[ax U THCBMOJIMHUAX; YpPaBHCHHA CKOPOCTH H pacxona. HaZ[KpI/ITI/I‘{eCKI/Iﬁ n
HO)IKpI/ITI/ILIeCKI/Iﬁ PECXKUM TCUCHHA BO3aYyXa. HpOHYCKHaH CIIOCOOHOCTH HHeBMOJ’IHHHﬁ; OIIPEACICHUC BPEMCHHU
TIOTIOJTHEHUSA W ONOPOXHEHHUS NHEBMOEMKOCTH IIOCTOAHHOT'O o0beMa.

PaGouee naBJjieHHe M PacXo/l C:KaTOTO rasa.

Br100p onTHManbHOTO JaBICHHUS CKATOTO BO3AYXa JUIS ITHEBMATHUECKUX YCTPOUCTB U CHCTEM.

Pexomenyemble [aBleHUS: HU3KUE, CPEIHINE W BBICOKHE Ui TPYyNN IOTpeduTenel; 000CHOBaHUE Ta3a,
MIOPSIIOK €T0 PacyueTa Ayl KOHKPETHBIX YCIOBUH M THEBMOCHCTEM.

MamuHbI AJIA MPOU3BOACTBA CXKATOI'0 ra3sa. MaruHe! U1 OPOU3BOACTBA CXKATOTO  rasa, OCHOBHBIC THIIBI H
TCXHUYCCKHUC XAPAKTCPHUCTUKU MPOMBIIIJIICHHBIX KOMIIPECCOPOB.

Knaccupuxauus o0beMHbIX MTHeBMONPUBOAOB. Kinaccupukanns 0ObBEMHBIX ITHEBMATHYECKHX IPHBOJOB IO
pa3IMYHBIM  TpU3HAKaM: UCTOYHUKY paboueil cpeqsl, 0 XapaKTepy IBM)KEHHUS BBIXOJHOTO 3BEHA, [0 BO3MOXHOCTH
pEryJIMpoBaHusl, O HUPKYJISUU paboymX Cpel.

6

CpaBHl/ITeJ'll)Haﬂ OLICHKAa ITHCBMATHYE€CKHX IIPUBOAOB ¢ [JAPYruMH THIHAMH MNPUBOI0B. CpaBHI/ITeHLHaH
XapaKTCPUCTHKA NHEBMATUYCCKUX NPUBOJOB C IPYTUMU TUIIAMU MPUBOAOB: THAPABINYCCKUMU, DJICKTPUICCKUMU.

Jla6o

paTopHbie padoThl, B TOM YHcie B popMe MPaKTHYECKOH NOATOTOBKU

IIpakTHYyecKue 3aHATHS, B TOM 4YHCIe B QopMe NPAKTHIECKOW TOATOTOBKU

1.

Onpenencure TpeOyeMOro pacxoja CKaTroro ra3a [Uiss Pas3IMYHBIX MPOMBIIUICHHBIX TOTPEOHOCTEH U
YCTPOWCTB.

2.

HccrnenoBanne CpaBHUTENBHBIX XapaKTEPUCTHK ITHEBMATHYECKHX, THIPABIMUECKUX U ANEKTPUUECKHIX
IIPUBOJIOB.

Tema 1.7.

CocraBHbIe
KOMILIEKTYIOIHe
YCTPOIicTBa 00beMHOI0
MHEBMONPHBOJIA U UX
OCHOBHBIE TAPaMeTPBhI

Conep:xaHue

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

12 (8)

1.

O0beMHbIE MHEBMATHYECKHE MAILIMHBI.

ITonsite 060 0OBEMHBIX THEBMATHYECKUX MAIIMHAX. Knaccmbmcauml MMHCBMOMAIIIWH 10 BUJAAM U THUIIAM.
KOHCprK]_II/IH MHECBMOUUWJIUHAPOB, OCHOBHBIC TCXHUYCCKHUC ITAPAMETPHI, 00J1acTh MIPUMCHCHUS. YCTpoﬁCTBO
TIOBOPOTHBIX HHeBMOZ[BI/IFaTCJ'IGI\/‘I, OCHOBHBIC TapaMETPhI, 00I1acTh MNpUMCHCHUSA. YCTPOﬁCTBO POTOPHBIX
HHGBMOﬂBHFaTCHCﬁ, OCHOBHBbIC TapaMETPHhI, 00J1acTh MMPUMCEHCHUS. yC’I‘pOﬁCTBO HHGBMOHpGO6pa30BaTCJ’ICI71
NMOCTYHNaTCJIbHOTO U BPAIIATCIIBHOTO ,HeﬁCTBHSI, OCHOBHbBIC TapaMETphI, 001acThb MMPpUMECHCHUS. OCHOBHEBIE
PACUYCTHLIC TAPAMETPbI MHEBMOMAIIIUH. DTaIbl IPOCKTUPOBAHMS THECBMONIPHUBOAA. OcobeHHoCTH IMMPOCKTUPOBAHUS

ITHeBMaTHYecKHe annapaThl.

[TonaTne 0 MHEBMaTHYECKUX amiapaTax, KIacCH(PHUKaNy ITHEBMOAIIIAPaTOB MO BUAaM U TunaM.  CHMBOIHYECKHe
0003HaueHWsT  ITHEBMOAIAPaTOB. Y CTPOICTBO, OCHOBHBIE XapaKTEPUCTHKH U 00JIaCTh IPUMEHECHHUS: KIIallaHOB
MIPEJOXPAaHUTEIBHBIX; KIallaHOB PEAYKIIMOHHBIX; KIAIAaHOB PAa3HOCTH JABJICHUH; IPOCCENeil; peryIsaTopoB pacxoaa;

00paTHBIX KJIATAHOB; ITHEBMO3aMKOB; KJIAIIAHOB ITOCTIEIOBATEIHHOCTH; HANIPABIISIONINX PACTIPEICTUTEICH.

Konnuuuonepst padouero rasa

Tlonsarue o KOHANINOHEPAX pa60qero rasa, KJ'[aCCI/I(i)I/IKaHI/II/I KOHANIHUOHEPOB 110 BUJIaM 1 THIIAM.
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Haznauenue, ycTpoiicTBO, MPUHITUI PaOOTHI 1 OCHOBHBIC XaPaKTEPUCTUKN KOHIUIIHOHEPOB, GUIBTPOB I
OYUCTKM  pabo4yMx  Ta30B; CEMAPaTOPOB; BIATOOTICIUTEICH; MACIOPACTIBUINTEICH; THEBMOTITYIIUTEICH,
TEIUIOOOMEHHBIX aIapaToB. Y CJIOBHBIC 0003HAYCHHUS 3JICMEHTOB ITHEBMATHYCCKIX KOHIUIIMOHEPOB Pab0oYero rasa.

4. | ITHeBMOEMKOCTH H IHEBMOJIMHUM 00beMHBIX ITHEBMONIPHUBO/IOB. 2
[TonsiTHe 0 MHEBMOEMKOCTH Y THEBMOJIMHU Y.
Krnaccudukarms mHEBMOEMKOCTEH U TTHEBMOJIMHHH.
Hasnavenue, ycTpoHCTBO, IPUHIMIT ~ pabOTBI M OCHOBHBIE  XapaKTEPUCTHUKHU: THEBMOAKKYMYJISTOPOB,
pecuBepOB, THEBMOJIMHUN: HATIOPHBIH, BBIXJIOMHOM, yIpaBJICHHSI.
5. | CucreMsl ynpaBjieHHs] THEBMATHYECKHMH PUBOJAMM. 2
INonsTre 0 cucTeMe ynpaBieHNs! 00bEMHBIM ITHEBMOIIPUBOAOM. Y IIPABIISIOIINE YCTPOHCTBA THEBMONIPUBOAA: JATINKN
COCTOSIHUSI, JIOTHYECKHE OSJIEMEHTHI, MEMOpaHHBIC. CTpPYHHBIE, CTpyHHO-MeMOpaHHEIC;, 3neMeHTHl «Y COIIIIAY,
«AnTapey, cuctema «L{ukm».
6. | Buasl aBTOMATHY€eCKOr0 yNpaBJeHUs THEBMONPHBOAAMH ¢ KOHTPOJIEM.

KOHTpOJ’IB IO KOOPpAUHATEC IMOJIOKCHUA pa60qer0 opraHa; KOHTpPOJIb IO AaBJICHUIO B pa60‘1€ﬁ IMOJIOCTH; KOHTPOJIb IO
BPEMCHH BBICTOA IMOPIIHA UCIIOJIHUTCIBHOI'O YCTPOﬁCTBa. Tunosoit IIpuBOA 00BEMHOr0 ITHEBMATHYECKOTO npuBoOaa.

JlaGopaTopHbie padoThl, B TOM YnClie B popMe IPaKTHIECKOW TOATOTOBKU

HpaKTuqecxne 3aHATHA, B TOM YHUCJIC B (bopMe HpaKTH‘IeCKOﬁ IIOATrOTOBKH

Tema 1.8.
Tunosbie
NHeBMaTHYeCKHe
CHCTEeMbI

Conep:xanue

Jlekuuu, B ToM ynciie B popMe NPaKTHIECKON MOATOTOBKH ()

12 (10)

1.

I[THeBMONPHBOABI MOCTYNATEJLHOI0 IBHKEHHSI.

[THeBMOIIPUBO/], HArpyKEHHBIH ITOCTOSHHBIMH CHJIAMH; IIMKJIOIpaMMa ITHEBMOIIPHBOJIA JIByXCTOPOHHEIO JIEHCTBHSA,
BBITIOJHSIOIIETO OTEPALMH: TIPSMO# X0/1 - 00paTHBIN X01-OCTaHOBKA, paboTa IMHEBMOIPHBO/A 110 LIUKJIOTPaMMe.
PaGovass 1MONOCTP NMHEBMOLWIMHAPA; BBIXJIONHAS IOJOCTh MHEBMOLWIMHIpPA; pabovnili LUKJI HPUBOIA, BpeMs
cpabaTbIBaHUS.

[ToArOTOBUTENBHBINA 1 3aKITIOYUTENILHBINA EPHO.IBI PA0OTHI ITHEBMOIIPUBO/IA, TIEPUO ABHIKCHUS OPIIHSL.

Pacyer JBYXCTOPOHHETO MPUBOJA C IIOCTOSHHOI HArPY3KOH; MHEBMOIPHBOIbI, HATPYKCHHBIC IEPEMEHHBIMH CHIIAMH.

HHCBMOHPHBOZ[]:-I BpaimaTeJbHOr0 IBUKCHUS.

HHCBMOHpI/IBOI[ Bpaliaroniero ABWIKCHHSA; HA3HAYCHHUE IMPUBOJAOB, HNPUHIOHIIHAJIbHAsg CXeMa ITHEBMOIPHUBOAA,
BSaHMOHeﬁCTBHC QJIEMCHTOB CXCEMbl IIPU BBIINOJHCHUN HUKINYCCKUX onepaunﬁ. Pacuer oCHOBHEIX napamMeTpoB
IMTHEBMOIIPUBO/JIA 1 000CHOBaHHE BbI60pa KOMIUICKTYIOIUX ITHEBMOAMNNIAPATOB CXEMBI.

ITneBMaTH4YecKHe CUCTEMBbI IPOCCEIbHOI0 PeryjupoBaHus THEBMONPUBOI0B.

CrocoObl  peryaupoBaHUsT  CKOPOCTH rnepeMeIeHus MTHEBMOIIPHUBO/IOB. PyuyHoe ympaBneHue oJHOTO
IIHEBMOLIWIMHAPA IPOCCENIEM, YCTAHOBICHHBIM Ha «BXOJIE» U Ha «BbIXoJe». [lonyaBToMaTnyeckoe 1 aBTOMaTUYECKOE
yIpaBiieHHe pabdoTOW OMHOTO MHEBMOUMWIMHIpA. [IpUHIMIIHATBHBIE CXEMBI ITHEBMOIIPHUBOJIOB; C YMPaBICHUEM IIO
JABJICHUIO; C KOHTPOJIEM OJHOI'0 KOHEYHOIO IOJIOXKEHMS C IIOMOLIbIO PeJie JaBIECHUS; C 3JIEKTPOKOHTPOJIEM OJHOTO
KOHEYHOTO TIOJIOKEHUS W BBIICPKKOH BPEMEHH; C KOHTPOJEM IO JAaBJICHHI0 O0OMX KOHEYHBIX TIOJO0KCHUH.
[IpuHnunuanpHas cxeMa MHEBMONPUBOJA aBTOMAaTHYECKOIO YIIPaBJICHHUSL.

IIHeBMaTHYeCKHE CHCTEMBbI IPOMBILLICHHBIX POOOTOB

[TpoMbInUIEHHBIE MAHUITYJISITOPBI M pOOOTHI, X ITPUMEHEHHE I MEXaHU3al[MH U aBTOMATH3aIMH [IPON3BOJICTBEHHBIX
MIPOLIECCOB.

[THeBMaTHUeCKHe NpUBOIBI pabodyero 060py0BaHuUs IPOMBIILICHHBIX pOOOTOB M MAHUITYJISITOPOB;

17



YCTPOMCTBO KOMIUIEKTYIOIIUX 3JIEMEHTOB MPOMBIIIJIEHHOTO po00Ta M NX B3aMMOJICHCTBHE B IPOIEcCEe PabOThI
Paboune xapakTepuCTHKU NPUBOJA MPOMBIIUICHHOTO po00Ta; MPUHIMIHNAIBHBIE CXEMbl THEBMATHYECKOTO MPHUBOJA
MIPOMBIIIJIEHHOTO po0OoTa.
5. | Caeasimiue mHeBMATHYECKHE MPUBO/IbI. 2
CTpyKTypHas ¥ NPUHLOUIHAIBHAS CXeMa CIESIIEero MHEBMOIPHBO/A C JPOCCENbHBIM M MAalIWHHBIM YIIPAaBICHUEM;
B3aUMOJICHICTBUE 3JEMEHTOB ITHEBMOIIPHBOJA B MpOLIECCE BBINOJIHEHMS TEXHOJIOTHYECKHUX onepauuid. O0nacTb
MIPUMEHEHHUS ITHEBMATHUECKHUX CIEASIINX MPUBOIOB.
6. | TexHuka (6€30MACHOCTH NPH IKCIIYaTAUH ITHEBMATHYECKUX NPHBO/I0B. 2
TpeboBaHust roCY1apCTBEHHBIX CTAHIAPTOB K 0€30MIAaCHOCTH TPY/ia IPH SKCILTYyaTalMH THEBMAaTHYECKUX IIPHBOJIOB.
I'OCT 12.3.001 - 85 (Ctr C3OB 3274-81). ITaeBmonpuBoasl. O6mue Tpedbosanus 6ezonacaoctu. [OCT 12.2.072 - 82.
Po6oThl TpOMEBINIICHHBIE, POOOTH3NPOBAHHBIE TEXHOJIOTHYECKHE KOMIUIEKCH U ydacTku. O0mme TpedoBaHus
6e3zomacHocty. [IpaBuiia mycka MHEBMONIPHBOLOB M KOHTPOJIb €T0 pabOThI HA Pa3HBIX PEXKHUMAX.
JlaGopaTopHbie padoThl, B TOM YnCIle B popMe IPaKTHIECKOH NOATOTOBKU 8
1. | M3ydeHne ycTpoHCTBa M CHATHE pabOYNX XapaKTEPHCTHK IPUBOJA IPOMBIIIJICHHOTO poOoTa
2. | COopka MHEBMOCXEM C LUJIMHIPAMH OJJHOCTOPOHHETO U JIByCTOPOHHETO JICUCTBHS

IIpakTHYecKue 3aHATHS, B TOM 4Hcie B JopMe NpaKTHIECKOH ITOATOTOBKH 12
1. CHsITHE TEXHUYECKOM XapaKTePUCTUKHI THEBMOMAIIIHHEL.
2. Pacuer 0CHOBHBIX TapaMeTPOB OAHOCTOPOHHETO (IByXCTOPOHHET0) ITHEBMOIIPHUBO/IA, HAPYKEHHOTO ITOCTOSTHHOM

(TIepeMeHHO}I1) CHJIOH 10 33JaHHBIM YCJIOBHSIM, COCTABJICHUE NPUHIUITHAILHON CXEMBbI ITHEBMOIIPHBOA U
000CHOBaHHE BBIOOpa MHEBMOOOOPYIOBaHUS

3. Pacuer 0CHOBHBIX TapaMeTPOB MMHEBMOIPHBO/IA BPAIIATEILHOTO THUIIA 110 3aJaHHBIM YCIIOBHUSIM, 0OOCHOBaHHE BBIOOPA
MPUHINIHATEHON CXEMBI M KOMIUIEKTYIOIINX THEBMOAMIIAPATOB.

4. [TpoBenenune aHanu3a 0COOEHHOCTEH MPHUHIMIA PA0OTHI CXEM ITHEBMOIIPHBOJIOB.

5. ITpoekTupoBaHKe MTHEBMATHYECKOT'0 TPHUBO/IA MPOMBIIIIEHHOTO pO0OTa.

6. [TpoekTupoBaHre THEBMATHYECKOTO PUBO/A 110 33J]aHHBIM YCJIOBHUSIM B COOTBETCTBUH C TIpaBUIaMHU 0QOPMIICHHS 110
ECK/. ITpoeKTHBII ¥ HOBEPOYHBIN pacyerT.

Conepxanue 8 (6)
Jlekuun, B ToM ynciie B popMe PaKTHIECKO# MOArOTOBKH ()
1. Cma3zounble MaTepuanabl. Knaccudukanusa cMa3ouHbIX cHCTEM. 2
Cmazounble Marepuaibl. Kiaccudukalys cMa30uHbIX CUCTEM.
2. I'mapaBinyeckne cMa3ouHble cucTeMbl. [[eHTpanu3oBaHHbIE cMa304yHbIe chcTeMbl. VH(pOpMalmoHHbIE JIeMEeHTHI 5
Temal.9. CMa304HBIX cucTeM. [IpoekTHpoBaHNE IEHTPATIN30BaHHBIX CMA30YHBIX CHCTEM.
]"p[)]pam‘[uqec]cne 3. Funpannuqecxne CHUCTEMbI CMA304YHO-0XJIAKIAKOIINX )l(MI[KOCTeﬁ.
CHCTEMbI CMa3KH U CmazouHo-oxnaxaatoniue xxugroct. Ctpykrypa cucteM COXK, ameMeHTsl 9HEprooOeceunBaroneil CHCTEMEI. 2
OXJIAKAeHUS OneMeHTHI HAIIPaBIIAIONICH U PETyIUPYIOIIEH ITOACHCTEMBI.
4. | OcHoBHbIe 3TanbI NpoekTHpoBaHus cuctem COXK. 2
OnemeHTH HHPOPMAMOHHON noacucTeMbl. OCHOBHBIE 3Tarbl NpoekTrpoBanus cucteM COXK.
JlaGopaTopHble pafoThl, B TOM Ynciie B ()OpME IIPAKTHUECKOHN MTOTOTOBKH -

IpakTHyecKue 3aHATHS, B TOM Yrcie B HOpMe NPAKTUUIECKON MMOITOTOBKH 6
1.AHaau3 CXeM [EHTPATN30BAHHBIX CMA30YHBIX CHCTEM COBPEMEHHOTO 000PY/I0BAHHSI.
Tema 1.10. | Conep:xkanue 22 (16)
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DJ1eMeHThI U
ycTpoiicTBa
NMHEBMATHYECKOI
ABTOMATHKH

Jlekuum, B TOM 4nclie B (JOPME IPAKTHIECKOM MOAroToBKH ()

MexaHuka ra3os.

VYpaBHeHUs] Ta30BOM AMHAMUKH: JABW)KEHHUS, HEPA3PHIBHOCTHU, COXPAHEHMS SHEPTUH, COCTOSHUS; YCTAaHOBMBILIEECS
UCTEUCHHE Ta3a M3 OTBEPCTUS B TOHKOM CTEHKE; YCTAHOBHUBIIESCS TCUCHHE Ta3a MO TPYOOMPOBOJY MOCTOSHHOIO
CEUCHHS.

JjleMeHTbl NPOMBILLIEHHONH NHeBMOaBTOMATUKU. Ha3HaveHue, (PyHKUMH, BBINOJHSIEMble B JIOTHYECKUX
cUcTeMax ynpaBjeHHs

Knaccugukarus conpoTuBiIeHU: TypOyIeHTHbBIC, JAMUHAPHBIC, CMEIIAHHOTO THIIA, OCHOBHBIC XapaKTCPUCTUKH.
[TocTosiHHBIE U IEpEMEHHBIE COMPOTUBIICHUS U UX UCTIONb30BaHue B cucteme Y COIIIIA.

VYrpasiseMmble MTHEBMATUYECKHE COTPOTUBIICHUS: THIIA «COILIO-3aCJIOHKA, TUMA «KOHYC- IIAPUK» U Jp.

CoenuHEeHNs THEBMOCOTIPOTHUBIICHUI.

[THeBMaTHyeckue EMKOCTH U KOHIEHCATOPHI TUIA "MHEBMAaTHYECKasi EMKOCTB'.

[MHeBMaTHUeCKHi KOHAEHCATOP; 00JIACTh IPUMEHEHHUS B IPHOOPAX M CHCTEMaX aBTOMATHKH ITHEBMATHYECKIX EMKOCTEH
1 KOHJICHCATOPOB.

[THeBMaTHUeCKHE KaMephl: OIpeesieHHe "THeBMaTHdYecKas KaMepa', WCIONb30BAHHE ITHEBMATIUECKUX Kamep B
MTHEBMATHKE; CTATUKA U IMHAMUKA THEBMAaTUYECKUX Kamep.

YciioBHbIE rpaduyeckue 0003HAYEHUSI 3JIEMEHTOB MHEBMOABTOMATUKH
YcnoBHble rpaduyeckue 0003HaUEHHS JIEMEHTOB.
[IpuHIMIIMATBHBIE CXEMBI CUCTEM YIPABICHUS MTHEBMATHUECKUMU CIEIAIIIMH PUBOIAMHU

I[IHeBMaTHYecKHe Ipeodpa3oBaTeu C YIPaBJIsieMbIMH FH/IPABJINYECKIMH U THEBMATHYECKHMH CONPOTHBIIE-
HHUSIMH THNA ''COIIO-3aC/IOHKA'.

YcuneHne NTHEBMAaTHUECKUX CUTHAJIOB.

[TpeoOpa3oBaTeny NHEBMATHUECKHE C YIIPABISIEMBIMH THEBMAaTHYECKUMH CONPOTUBIICHUSMH.

Mexannueckuid mpeobOpa3oBaTenb THMA "COIUIO-3aCIOHKA", Ha3HaueHWe, NMPHUHIMUI paboThl, 00JacTh MPUMEHEHUS,
cTaTHYecKas XapakTepHCTHKa 3JIEMEHTa THIIA "COII0-3aciIoHKa" .

KoHCcTpyKums ycTpoWCTB AiIsl MOANEp)KaHMS MOCTOSHHBIX MEperanoB IABICHMS Ha MOCTOSHHOM M YHPaBIIIEMbIX
CONPOTHUBJICHUSX THIIA "COILIO-3aCIOHKA".

JIByXCOIUIOBBIM  3JIEMEHT 'COIUIO-3aCJIOHKA"; MEXaHOIMHEBMAaTHYECKHe KOMIIEHCAI[MOHHBIE MpeoOpa3oBaTeH,
YCTPOMCTBO, MPUHINM pabOTHI, 001aCTh TPUMEHEHUSL.

[THeBMaTHYECKHE yCWIINTENW THIA '"COIUIO-3acJIOHKA" C YHpaBIIieMBIMU MTHEBMATHYECKUMH CONPOTUBICHHUSMH, C
OTPHIATEIILHOW OOpaTHOM CBS3BIO, C PETYIHPYEMBIM KO3(QQHUINEHTOM yCHIICHHUs, B 3NeMeHTax cuctembl Y COIIIIA.
THumoBsIe CXEeMBI CHCTEM THIA "COIUIO-3aCIOHKA".

Crpyiinble ruapaB/JIMYecKie M MHeBMaTHYeCKHe YCHINTeIU THuna "cTpyiinas Tpyoka''.
YcTpoiicTBO ycmnuTens Tuma "cTpyiHas TpyOka", MpHHIMNI pabOTH MHEBMOYCHIINTENS; MPUHIMI NMpeoOpa3oBaHUsA
MTOTEHIMAJIbHOM YHEPTUH OTOKA Ta3a B KWHETUYECKYIO YHEPTHIO M IIPE00pa30BaHIe SHEPTUH IIOTOKA B IOTCHIIMAIBHYIO

SHEPTHIO AAaBJICHHUS B UCTIOJIHUTEIIFHOM MEXaHHU3ME. 2
XapakTepruCcTHKa yCHINTENS THma "cTpyhHas TpyOka". OCHOBHBIE KOHCTPYKTHBHBIC HMapaMeTphl YCHUIUTEICH THIa

"crpyitHas TpyOka". OgHOKacKaJHBIE W IBYXKACKaIHbIE YCUINTENN TUMA "cTpyiHas TpyOka". O0macTh MpIMEHEHHS

MHEeBMoycuimTesel Tuna "crpyiiHas TpyOka". THrmoBble cuCTEMBI CTPYIHHBIX yerInTenel Thna "crpyiiHas TpyOka'.

IIHeBMaTHYeCKHE yCHIINTEIN MOIIHOCTH KJIANAHHOIO THIA. 2
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Ycunurens MOIIHOCTH KJIAITAHHOTO THIIA, HAa3HAYCHHUC H 00acTh IIPUMCHCHUA, THIIBI KJIAITAaHHBIX yCPIJ'IPITeJ'ICfI
MOIIHOCTH.

yCTpOﬁCTBO KIIAIIaHHOT'O YCHUJIUTEJISI MOIMHOCTU C Pasrpy304YHLIM 3aTBOPOM. Knananusii YCUIIUTEIb MOIMHOCTU C
MaJIbIM YCUJIMEM MNEPCKIIOUCHUA. CepBoanBoz[ C YCHJIMTCJIIEM MOIIHOCTH KJIAlIaHHOT'O THIIA. TumnoBble CHUCTEMBI
YCP[JIPITCHeﬁ KJIaITaHHOI'O THIIA.

7. | IIponopuMoHaJbHbIE YCHIIMTEIU MOIIHOCTH.
[TponoprroHansHbIE THEBMOYCHIIMTEIN MOLIHOCTH, UX YCTPOMCTBO M 001aCTh NPUMEHEHHSI. 2
OTn4Ms NpONOPLUUOHANBHBIX YCHIINTENEH 0T yeUauTened MOUTHOCTH, MOCTPOCHHBIX Ha UHBIX IPUHIMIAX

8. | Cneasimme mHeBMaTHYeCKHE MPUBO/IbI, CTPYKTYPHAsI cXeMa 1 MPUHIMI Al CTBUS.
Hasnadenue crneasmux IpUBOAOB; 001aCTh IPUMEHEHNS; CTPYKTYPHAsl CXEMa CIESIIET0 THEBMATHIECKOTO
MIPUBOIOB; (PyHKINOHAIBHOE Ha3HAYEHUE CTPYKTYPHOH €IMHMIIBI IPH B3aMMOJICHCTBIH 3JIEMEHTOB MIPHUBOJIA B 2
mporecce padoThI.

9. | YupasieHnue nmaeBMonpusoaamMu ot IBM.
ABTOMarHueckoe ynpasiieHne nHeBMonpuBogamMu oT OBM. Cocras DBM; nH(opManumoHHBIH M yNpaBIsIFOLIMNA
BapHaHT NpuMeHeHHs DBM 1y aBTOMaTH3allMy yNpaBJIeHHUs; JOCTOMHCTBA CUCTEMBI YIPaBICHUS C NPHUMEHEHHEM
MHUKpPOIPOIIECCOPOB U MUKpo-OBM B cucTemMax ynpaBieHHs: THEBMOIIPUBOIAMHU. 2
Crpykrypa mudpoil cuCTeMBl YIpaBICHHS; CXEMa alrOpUTMa YNPaBICHUS ITHEBMOIPHUBOJA C AaHAJIOTOBBIM
YIPaBISIOIINM CUTHAJIOM.
ITneBmonpuBof, ynpasisembiii or 9BM
YHuBepcaJbHAas CHCTEMA 3JIEMEHTOB NMPOMBILIJICHHOI MHEBMOABTOMATHKH.

10. | YCOIIIA, ¢yHKIIHOHATEHOE Ha3HAYCHHE JICMEHTOB.
OCHOBHBIE TPYIIIBI 3JIEMEHTOB.
Onementsl YCOIIIIA HenpepbIBHOTO JIEUCTBHS, UX COCTAB, Ha3HAUCHNE M (DYHKIIMH, BBIIOJHSEMbIE UMH; YCTPOMCTBO
W npUHIHMI paboThl 311eMeHToB; sneMeHThl Y COIIIIA peneliHoro neicTBus, COCTaB, Ha3HAUYEHHE JIEMEHTOB, (QyHKINH,
BBINOJIHSAEMbIE UMH, YCTPOHCTBO U IIPUHIXI pabOThl OCHOBHBIX JIEMEHTOB.
Onementsl YCOIIITA, rpynma BCIOMOTaTENbHBIX JJIEMEHTOB, COCTaB, Ha3HaueHUe, (DYHKIIUH, BBHITIOTHSIEMBIE UMH,
KOHCTPYKIIMSI OCHOBHBIX 3JIEMEHTOB. IPUHIMI pabOTHI.
11. | Cucrema mMoay.ieii CTPyiiHO# TeXHUKH.

CrpyiiHas THEBMOABTOMATHKA; MPUHIMII IMTOCTPOEHHS JIOTHYECKHUX 3JIEMEHTOB AMCKPETHOTO MAEHCTBHS; 00JacTh
IIPUMEHEHHs CTPYIHOI MHEBMOABTOMATUKH; TUIBI CTPYHHBIX 3JIEMEHTOB, OCHOBAHHBIX Ha B3aUMOACUCTBUM CTPYH;
JJIEMEHTBI, BBINOJIHSIOMINE JIOTHYECKHE ONEPAlUH, YCTPOMCTBO IEMEHTOB; CUCTEMA MOYJIEH CTPYIHON TEXHUKH.

JlaGopaTopHbie padoThl, B TOM YHCIIe B POpME IPAKTHISCKOH MOATOTOBKH

COopka cxeM, MOJICIUPYIOIIMX THIIOBBIE 3JIEMEHTHI aBTOMATH3aLINH. 4
IIpakTHYecKkne 3aHATHSI, B TOM 4YHCiIe B opMe NPAKTHIECKON TIOATOTOBKH -
Tema 1.11. Conep:xanne 6 (4)
DJIeMeHThI H Jlekuuu, B TOM ynciie B popMe NPaKTHIECKOil NOAroTOBKH ()
ycrpoiicTsa MexaHnka ;KUAKOCTel B cucTeMe yIpaBJIeHHs
THAPABJINYECKOi 1 OCHOBHBIE 3aKOHBI THIPOIMHAMUKH; ypaBHEHHE Hepa3pbIBHOCTH; ypaBHeHue J{.1. bepHymm; knaccnpuxanns
ABTOMATHKH TEYEHUS )KUAKOCTEH U ra30B; ypaBHEHHs ra30BOM JUHAMMKHU: ABHKEHHSI, HEPA3PBIBHOCTHU, COXPAHEHUS DHEPIUH,

COCTOSAHHUA.
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JJieMeHThI THIAPOABTOMATUKH
Knaccudukarus conpoTuieHnit: TypOyIeHTHBIE, JaMUHApHBIC, CMEIIIAHHOTO THIIA, OCHOBHEIC XapaKTEPUCTHUKH.
VYmpasnseMble TApaBIudYecKUe COMPOTUBIICHUS: TUMA "COTUIO-3aCcIOHKa" U JIp.

2 .. 2
3aBUCHMOCTH BEJIMYMHBI CONPOTHUBIIEHUH OT TEMIIEPATYPhI U IIPUPOJIBI )KUAKOCTH.
Yrpyrue 31eMeHThl CUCTEM THIPOaBTOMATHKU: TpyOUaThle MPYKUHBI; CHIIL(GOHBI; YIPYrHe MEMOPaHsbI U Ap.
TpyOGonpoBoibI THAPABIMYECKHE.
YciaoBHble rpaduueckne 0003HAYEHUSI 2J1eMEHTOB ruipoaBToMaTuku. Cleasime NpUBOALI.
3 YcoBHbIE Tpadudeckne 0003HAYCHUS SJIEMEHTOB THIPOABTOMATHKH. 2

HpI/IHHI/IHI/IaJILHHe CXEMBI CUCTEM YIPABJICHUS THAPABIINICCKUMU CICAAIINMHA IPUBOJAMUA.

.JlaﬁopaToprle paﬁon,l, B TOM 4YHCJIC B Q)opMe HpaKTH‘IeCKOfI IIOArOTOBKH

IpakTuyecKkue 3aHATHSA, B TOM YKCIIE B POPME MPAKTUIECKOU MTOATOTOBKH 2
1. CocTaBiieHHE U OITICAHUE THAPABINYECKOT0 0OBEMHOTO MPUBO/IA U3ACIHSI [0 38 JAHHBIM YCIOBHSM.
Tema 1.12 Conep:xanue 12 (8)
[HapaBIHuecKue Jlexuuu, B ToM grciie B popMe IIPaKTHIECKO# MOATOTOBKH ()

yYcwinTeJaa MOIHOCTH

I'mapaBianyeckue npeodpa3oBarTesu ¢ yNpaBjisgeMbIMH FHAPABJINYECKHMH CONPOTUBJIEHUSIMU THIIA ' cOILIO-
3acia0HKa'".

Ycunue rupaBIndecKiuX CUTHAIIOB.

MexaHudeckui npeoOpa3zoBaTenb THIA "COMIIO-3aCIOHKA", Ha3HAuYCHHE, NMPHHIUN paboThl, 00JACTh NPUMEHEHHUS;

L cTaTh4ecKas XapakTepUCTHKa 3IIEMEHTA THIIA ' COIMIO-3aCIOHKa".
KoHCcTpyknms ycTpoWCTB Al MOANEp)KaHMS MOCTOSHHBIX MMEpENanoB AABICHMS Ha MOCTOSHHOM M YIPaBIIEMBIX
COTPOTHUBJICHUSIX THIIA "'COTIIO-3aCciIOHKA".
Tunosble cXeMbl CHCTEM THIIA "COIIO-3acI0HKA".
CrpyiiHble ruipaBjInyecKre yCWINTeIu Tuna "crpyiinas Tpyoka'.
YCTpolicTBO ycmumTens TuUna "cTpyiHas TpyOka', MPHHIUN PaOOTHI THAPOYCHIUTENS; MPHHIUI HpeoOpa3oBaHUS
MOTEHIMAJIBHOW 3HEPIMH IOTOKA JKHIKOCTH B KHHETHYECKYIO HEPIHI0 M NpeoOpa3oBaHHE SHEPIUH MOTOKA B
2. MOTEHIMATIBHYIO SHEPTHIO AAaBJICHUS B MCIIOJIHUTEIHLHOM MEXaHU3ME.
XapakTeprucTuka yCHIIUTeNs Trma "cTpyiiHas TpyOka". OCHOBHBIC KOHCTPYKTHBHEIC MTapaMETPhl YCUIIUTEICH THIIA
"cTpyitHas TpyOka". OmHOKAaCcKaIHBIE M JBYXKACKaJIHBIC YCUIINTENH THIIA "cTpyiHas TpyOka". O01acTh MpUMEHEHUS
THPOYCHIINTENSI THIIA "cTpyiiHas TpyOka'". THIIOBbIE CHCTEMBI CTPYHHBIX yCHUIIUTENICH.
I'mapaBanyeckne yCHJIUTENN MOITHOCTH KJIANIAHHOIO THIA.
YceunuTens MOUIHOCTH KIIANIAHHOTO THIIA, HAa3HAYCHHWE W OONacTh NMPUMEHEHHUS; THUIBl KJIAlaHHBIX YCHIHTEIeH
3 MOIITHOCTH.

YCTpOHCTBO KIIAMTAaHHOTO YCHIIUTENSI MOIITHOCTH C Pa3rpy309HBIM 3aTBOpOM. KitanmaHHBINA yCHITUTENh MOIIHOCTH C
MaJbIM yCHIIueM nepekitodeHusi. CepBONMPHUBO/] C YCUIIUTEIEM MOIIHOCTH KJIAMMAHHOTO THIA. THIIOBBIE CHCTEMBI
ycuiuTesel KiIanaHHoTo TUIIA.
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Yeuaureau MOIHOCTH 30JI0THHKOBOTO THIIA.

I'mppaBnuyecknii yCHINTENh MOITHOCTH 30JIOTHUKOBOTO TUIIA; KOHCTPYKIHS PACIPEICITUTEINS.

CxeMBbl NIEpEKPHITHI 30JOTHUKOBBIX DAaCIpEeNUTeNeHl; CTaTHIECKUE XapaKTEPUCTUKH 30J0THHUKOBBIX YCHIIUTENEH
MOII[HOCTH.

VYnpaBneHue yCUIUTeNIeM: OHOCTOPOHHEE U IBYXCTOPOHHEE.

O01acTh NPUMEHEHHUS 30JI0THUKOBBIX THIIPOYCHIIUTEICH.

I'mapoycuiuteny ¢ UToIbYATHIM APOCCETIEM, YCTPOWCTBO M NPUHIIUIT PA0OTHI; CXEMBI THAPOYCHIIUTEINS C UTOJIbYATHIM
JpoccerneM, cTaTHUecKasi XapaKTePUCTHKA THAPOYCUIUTENS

DJIeKTpOMeXaHHYecKHe Mpeodpa3oBaTein.

Knaccugukarms snekrpoMexaHngeckux mpeobpaszosateneit; OMII ¢ mOBOPOTHBIM IBHKECHHUEM SIKOPS,
XapaKTepUCTHKA TPpeodpa3oBaTens.

OneKkTpoMexaHUIeCKuil MpeoOpa3oBaTelb ¢ IMHEHHBIM ABHKEHHEM SIKOPSI, YCTPOMCTBO M NPUHIUI PaOOTHI.
HonspuzoBannsiii OMII, ero Ha3HauUE€HUE U YCTPOHCTBO.

DneKTpoMexaHUIeCKuil MpeoOpa3zoBaTelb MPONOPIMOHAIBEHOTO THIIA, XapaKTEPUCTHKA JICKTpOMarHura, 00J1acTh
MPUMECHCHUA

IIponopuuoHaNbHBIE YCHIMTEIN MOITHOCTH.

[IponopruoHagbHbIE THIPABINYECKUE YCHIUTEIH MOITHOCTH, X YCTPOICTBO M 06J1aCTh IPUMEHEHUS.

OTIn4Ms NPONOPLUOHANBHBIX YCHIINTENEH 0T yCUIUTeNne MOITHOCTH, TOCTPOCHHBIX HAa MHBIX IPUHIIUIIAX.
@OyHKINOHAIBHBIE BO3MOKHOCTH MTPOTOPIIHOHAIBHBIX YCUIUTENICH; IPEUMYIIECTBA MPONOPIHMOHAIBHBIX YCHIITUTEINCH.
UYeThIpEXMHEHHBIH OJHOKACKaJHBIM MPONOPLMOHANBHBIH THAPOYCHIMTENb C JBYXCTOPOHHHM HpaBIICHHEM,
YCTPOMCTBO M 00JIaCTH MPHUMEHEHUSL.

JIByX- 1 MHOT'OKACKa/{HbIE MPOTIOPIIMOHAIBHBIE YCUITUTEIIH.

TunoBble cXeMbl IPONOPIMOHAIBHBIX YCHIIUTENEH MOITHOCTH.

Jlabo

paTopHble padoThI, B TOM Ynciie B ()OpMe IIPAKTHUECKOH MOTOTOBKH

HCCJ’ICI{OB&HI/IC CTaTUCTHYCCKOU XapaKTCPUCTHUKU YCUIIUTECIIA MOIIHOCTH THIIA «COIIO-3aCJIOHKA»

2.

HccnenoBanne cTaTUCTHIECKON XapaKTepUCTHKH YCHUITUTENSI MOIIIHOCTH THIIA «CTPYHHas TpyOKa»

HpaKTuqecxne 3aHATHSA, B TOM YHUCJIC B (1)opMe HpaKTH‘{CCKOﬁ IIOArOTOBKH

1.

CocraBiicHUE U OIKCAHHE MNPUHIUITAAIBbHBIX CXEM 'MAPABINYCCKUX YCHHHTGHCP'I MOIITHOCTH 30JIOTHHUKOBOI'O THUIIA (C
HUTroJIb4aTbIM z[pocceneM), B TOM YUCJIC C UCIOJb30BAHNUEM MMPUKIIAIHBIX IPOrpaMmM

Tema 1.13.
Cnensinue
THAPABJIHYECKHE
TMPUBOABI

Conep:xaHue

Jlekuuu, B ToM gnciie B popMe IPaKTHIECKO# MOAr0TOBKH ()

15(12)

1.

Caensimiue rugpaBjJMyecKye MPUBOAbI, CTPYKTYPHAs cXeMa M MPUHIMI el cTBHSA.
Haznauenue cieaqmux MprUBOIOB; 00JaCTh NPUMEHEHHUS; CTPYKTYypHAs CXeMa CIEAAIIETO THIPaBIMIeCKOro MPUBO/IA;
(yHKIMOHAJIbHOE HA3HAUYEHUE CTPYKTYPHOH €IMHHUIIB IPU B3aUMOICHCTBUH MJIEMEHTOB PHBO/IA B IIPOIiecce PabOTHI
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OnnoxackaJaHble THAPABINYECKHE CJIeIsine MPUBOAbI.

OHOKACKAJHBIA THUAPABIWYCCKHNA CICHANIMA TPUBOJ, HA3HAYCHUE, CTPYKTYpHAas M NPUHIMIIHAIBHAS CXeMa
cIesero ruAponprBoa; CXeMa IHIPaBIMYECKOTO CIAEAAIIEro MPUBOa C OAHOKPOMOYHBIM 30JI0THUKOM, COCTAB CXe-
MBI, B3aUMOJICHCTBUC AJIEMEHTOB CXEMbI B MPOIECCEe PAOOTHI; CICASIINN MPHUBOJA C IBYXKPOMOUYHBIM 30JIOTHHKOM,
MPUHIUIHATBHAS CXeMa U TPUHIIUIT PaOOTHL.

Cnepsiiii TpUBOJ C YETHIPEXKPOMOYHBIM 30JIOTHUKOM, MPHUHLMIIMATIbHAS CXeMa MPHUBOJA; B3aUMOJICHCTBUE
3JIEMEHTOB CXEMBI PH YIPABJICHUHU pabOTO# MPUBOA; YHEPTETHUCCKUE ITOKA3ATEIH CICIAIIUX TPUBOJIOB.

TunoBsie CXeMBI CIIEAANTIX THAPOIIPHBOIOB

C.]Ieusmme ruapaBJIN41€CKHUE MPUBO/JIbI C MEXAaHUYCCKUM YIIPpaBJICHUEM.

CJ'IC)IHIHI/Iﬁ I‘I/I[[paBJ'II/I‘{eCKI/Iﬁ IpUBOJ C MCXaHUYCCKUM YIIPABJICHUEM; HA3HAUCHUC 1 (byHKHI/IOHaJ'II)HI)Ie
B3aMMOJCHUCTBUS 2JIEMCHTOB B nmpouecce pa6OTLI; IMpUHIOUIIMAIIbHAA CXEMa CICAAICTO TMAPAaBINYCCKOTO IPpUBO/Ja C
MEXaHNYECKNUM YIIPABJICHUEM.

C.ﬂezmume TrUaApaBJIM4Y€CKHUE MPUBO/IbI C THEBMATUYECCKUM U T'HAPABIUYIECCKHM YIIPABJICHUEM.

CJ'IGZ[HIIII/II‘/‘I TUAPONPUBO/J C MHEBMATUYCCKUM U THAPABINYCCKUM YIIPABJICHUCM; HA3HAYCHUC U 00J1aCTh MMPUMCHCHUA.
CprKTypHaH 1 TNPpUHIOUIIMAJIbHAA CXeMa CJICAAUICTO IMpUBOJAa C T'MAPABIUYCCKUM YIPABJICHUCM, B3aHMMOJCHUCTBHUE
QJICMCHTOB CJICAAIICTO IMTPUBO/JA B ITPOLECCE pa6OTLI.

TunoBbie cXeMbI ABTOMATU3AllU IPOU3BOJACTBCHHBIX IMMPOLECCOB ¢ UCITOJIB30BAHUEM THAPONNHCBMOABTOMATHUKH.
TunoBbie cXeMbI CJICAAIICTO prUBOAa.

Craensimiue rugpaBJIHYecKe MPUBOABI € JIEKTPHYECKHM YIPaBJIeHHEM U IPOCCEILHBIM PeryJIHPOBaHHEM
CKOPOCTH.

CJ'IC}Z[S[IJ.[I/II?I FI/II[paBJ'II/I‘IeCKI/Iﬁ MpUBOA C DJICKTPUUCCKUM YIIPABJICHUEM; HA3HAUYCHUC 1 O6J'IaCTI) MMPUMEHCHUA CICAAIINX
TUAPABINYCCKUX IMTPUBOJOB C DJICKTPOYIIPABICHUEM,; CTPYKTYPHAAd U MPpUHIUIIHATIbHAA CXEMa CIICAAIIECT O
THIPOIPHUBOJIA C IEKTPUIECKUM YIIPABICHUEM; B3aUMOICHCTBHE 3JIEMEHTOB CJIASIIET0 THIPONIPHBO/IA B IIPOIecce
paboThI; KOPPEKTHPYIOIIHNE YCTPOMCTBA.

TunoBeie CXeMBI CIIEAANIETO THIPABINYECKOTO MPUBOJIA C AIEKTPHUYSCKIM YIIPABICHUEM.

Br16op apoccenupyromero pacpeaenuTets CIeASIAX THIPABIMYSCKUX TPUBOJIOB.

Mogenu u THIIOpa3Mephl IPOCCENNPYIOMUX pacpeAeTUTeNeH ¢ JICKTPOYIPaBICHAEM, UX TEXHUIECKUE TTapaMeTpHI,
pacrpenenuTeN CIeAANINX IPUBOIOB MIEPBOM U BTOPOH CTYIIEHH YCHICHHS

Chensimmii ruipaBINYecKUii NPUBOJ ¢ MAIMHHBIM YIIPABJICHHEM H MeXaHU4YeCKOH 00paTHOM CBA3LIO.
Crensuii TUIPOTIPUBOJL C MAIIMHHBIM YIIPAaBICHUEM U MEXaHWYEeCKOH 00paTHOM CBA3BIO.

Crensiuii TUIPOTIPUBOJL C MAIIMHHBIM PETYJIMPOBAaHUEM CKOPOCTH, Ha3HaYeHUE, 00JIaCTh MPUMEHEHHS.
[MpuHnmnuaneHas cxema CIeIIIero T'MAPONpPHBOJA C MAIIMHHBIM PEryJMpOBaHHEM M MEXaHWYecKoil oOpaTHOM
CBSI3b10; B3aMMOJICHCTBUE IIIEMEHTOB CXEMBI B IIpoLiecce paboThl THAPOIPHBO/A.

9ne1<Tpom)1paBanec1<nﬁ C.]'IC}IS{I_[H/Iﬁ MNpuBOA C MAIIUHHBIM YIHIPABJICHUEM, €I0 OTJIUYUTCIIbHBIC OCO6€HHOCTI/I;
MIPUHITUIIHATBHAS CXeMa IEKTPOTHAPABIMYECKOTO CIEISIIETO MPHBOAA.

TwurmoBsie cXeMbl CICaAIINX THAPOIIPUBOI0OB C MAIIMHHBIM YIIPABJIICHUEM.
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Ynpaspienue ruaponpusogamu ot IBM.

ABTomarnueckoe ynpasienue rugpornprusogamMu ot 9BM. Cocras 9BM; nHpOpMauMOHHbIH 1 YIPaBISIOMMHA BApHAHT
7 npuMeHeHus OBM g aBTOMaTH3alMM  yOpaBiEHUS; AOCTOMHCTBA CHCTEMBl YIPaBIEHHS C INPUMEHEHHEM
MHUKpPOIPOIIECCOPOB U MUKpo-OBM B cucTemax ynpaBieHUs THAPONPHUBOJAMH.

CrpykTypa nudpoii CUCTEMbI YIIPaBIICHHUS; CXeMa aITOPUTMa yIIPaBJIeHHsI THIPOIPHUBO/IA C aHAIOTOBBIM YIIPABIISIOIIAM
CHUTHAJIOM.

.JlaﬁopaToprle paﬁOTbI, B TOM 4YHCJIC B (bopMe HpaKTH‘IeCKOﬁ IOArOTOBKH

IIpakTHyeckune 3aHATHS, B TOM YHCIe B POpME IPAKTUIECKON TTIOATOTOBKU 6
1 HccnenoBanne CTpyKTYpHBIX M IPUHOUIHAIBHBIX CXEM COBPEMEHHOT'O 000pPYZIOBaHHMS CO CIEAAIINM THIPO- WIN
ITHEBMOIIPHBOIOM.
CamocrosiTebHasi padoTa npu usydenun tem M/IK 02.01 143

CaMOCTOATENbHOE U3YUEHHE MTPABUII BHIIOJHEHUS IPUHIUINAIBHBIX CXeM U TexHosornueckoi nokymenrauuu no ECKJI, ECTII
CocraBieHue mpe3eHTaIuii, pedeparon, COOOMICHNUI.

CocTaBlieHHE CXeM, TaOJIUIL

CocTaBiieHHe OTIOPHBIX KOHCIIEKTOB

IIpumepHasi TeMaTHKAa BHeayJAMTOPHOIT CAMOCTOSITEIbLHON PaGoThI

1 .DxcmyaTannoHHbBIE CBOMCTBA pabounx KHUIKOCTEH ¢ MpUCaAKOM

2.BnusHUE 3aBUCHMOCTH BSI3KOCTH Padoyeil )HUIKOCTH OT TEMIIEPATYpPhl U JaBJICHHUS ITPH KCIUTyaTalluy FHAPOIIPHBOJIA.
3.001acTH NPEIOYTHTENFHOTO IPUMEHEHHS THAPOIPUBOIOB.

4.000cHOBaHHKE BRIOOPA TOPMO3HBIX YCTPOUCTB TAHHOTO MPHUBOA

5.JlocTOMHCTBA N HEAOCTATKH JUCKPETHBIX, J03aTOPHBIX THAPOIPHUBOIOB.

6.JleficTByIoNIME CTaHAAPTHI 1 HOPMBI TIPH IPOSKTHPOBAHUH THIIPOTIPHBOJIOB.
7.CpaBHUTEIIbHBIE CBOWCTBA PA3IMYHBIX ITPUBOJIOB

8.ITyTi yMEeHBIIEHUs JHEPTETHUECKHX 3aTPaT IIPU MPOSKTHPOBAHUHN 00BEMHOTO THAPONPUBO/IA.
9.IlpumeHeHne THAPOIIPHUBO/IA B COBPEMEHHOM CTaHKOCTPOCHUH

10. OGnacTn NpeaIoYTHTEIFHOTO TPUMEHEHHS ITHEBMOTIPUBOIOB.

11.060cHOBaHME BEIOOPA TOPMO3HBIX YCTPOUCTB JAHHOTO MPUBOJIA

12.Vcropuueckuii myTh pa3BUTHS THEBMOIIPHUBO/IOB.

13.CpaBHeHHe THIPABINYECKUX M THEBMATHUECKHUX CIEASIIIUX TPUBOJIOB.

14 JleiicTByromniue cTaHAAPTHI 1 HOPMBI THEBMOIIPHUBOJIOB

15./lokyMeHTanus 1o NPOBEJICHUIO UCTIBITAHUS THAPABIMYECKOT0 000PYI0BaHHS.

16. KoppekTupyromnye yCTpoHCTBa CIEIAIINX IHAPABINIECKUX TPUBOJIOB C MICKTPUUECKUM YIPABICHHEM.
17.BrinonHeHue JIOTHYECKHX oreparuii Ha anemenTtax Y COIIITA.

18.Mcropuueckuii myTh pa3BUTHE THEBMOHUKH.

19.TTonsspu3oBanubiit DMII, ero Ha3HAYEHHUE U YCTPOWCTBO

20.0¢opmIIeHHE OTYETOB IO MPAKTUICCKUM 3aHITHIM
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KypcoBasi padora (mpoekr).
IIpumepHas TeMaTHKa KypCOBOI'O IPOEKTA:

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
MIPAaKTUKH, HAITPUMED:

- MEXaHU3M NEPEMEIICHHUS] THCTPYMEHTA MIPOTSHKHOTO CTAHKa,

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

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

- IyroBasi CTaJeIUIaBIIIbHAS TI€Ub, JJICKTPOIICUb, MIObEMHHUK, IPOMBIIIUICHHBIH pOo0OT;

- UCTIBITaTeIbHBIA THIPOCTEH I, TPOJIMBOYHAS YCTAHOBKA, 00KMMHAs YCTAaHOBKA. KIICIIEBOW 3aXBaT, SKCIIaHED;

- aBTOMOOWJIBHBIN KpaH, MOTPYy3YuK, aBTOrpeiiep, CKpenep, 0ylib1o3ep, TeeKKa, phIXJIUTEIh, KOMOaiH, SKCKaBaTop;

- KOHBCﬁep, AOMKpaAT, CTaHIUA MEXaHHU3allhu1, 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)

YueOHasi NpaKTHKA 72

Buasbl pador

1.Pa3paboTka 1o 3aJjaHHBIM yCIOBHSIM IIPUHIUITHAIBHON CXeM THAPAaBIMYECKOro IPHBOIa MOOWIILHOM MallMHBI (THAPONIpHBOIa OyIiba03epa, CKpernepa,
y3J1a 9KCKaBaTopa u T I1.) C UCII0Ib30BaHNEM NPUKIIAIHBIX IPOTPAMM.
2. Pa3paboTka 0 3a/JaHHBIM YCJIOBHSAM NPUHIWIHUAIFHON THAPABINYECKON CXEMBI CTAIlIOHAPHOW MAIIMHBI (THAPOIPHUBO/IA CTAHKA, TPOMBIIIJICHHOTO
poboTa | T I1.) B TOM YHCIIE C HCIOIB30BAHNUEM ITPHUKIIAJTHBIX IIPOTPaMM.
3.Pa3paboTka mO 3aJaHHBIM YCIIOBHSIM TNPUHIWIHAIBFHOW CXEMBI THAPOIPHBOAA M OOOCHOBaHME BBHIOOpa THAPABIMYECKOrO 000pyIOBaHWSA,
00€eCIeunBaOLIET0 NIABHOE MIEPEMEILIEHUE CUIIOBOTO PaboUero opraHa MaluHbI (MIIM y3/1a MAIlluHbL) ¢ 33JaHHOI CKOPOCTHIO (YCIIOBUE MIPELYyCMATPHBACT
MIOCTaHOBKY Jipoccens "Ha Bxoje")

25




4. Pa3zpaboTka TO 3aJlaHHBIM YCIOBUSAM TNPUHIUIHAIGHON CXeMBbI THAPONPHUBOAa M OOOCHOBaHHME BHIOOpAa THIPOAINIIAPATYpPHI, OOecTeunBaroOmeh
KOHTPOJIMPYEMOE IBHXKEHHUE C 33JaHHOM CKOPOCTBIO CHIDKEHHSI pabodero obopynoBaHus (HalpuMep, CTPEJbl WIN PYKOSTH JKCKaBaTtopa, pabodyero
00OpynOBaHUS TOTrPy34MKa M T.I. IPH MEepeMEIICHUH BHU3, IPEIyCMaTpPUBAETCs TIOCTAHOBKA JPOCCEIs M Jpocceliei ¢ 00paTHBIM KIlallaHoM ""Ha
Bxoje ").

5.Pa3paboTka NPHHIUNUATLHOM T'MIPABINYECKON CXEeMBbl THAPONpPUBOAA pabodero oOopyaoBaHus (THAPONOABEMHUKA C JBYMs paboYuMMu
THAPOLMIIMHIPAMH C BO3MOXKHBIM Pa3JIMYHBIM HArpy’>keHHOM Ha IITOKH THApOLMIMHApoB (T.e. Harpy3ku K, m K2 pasnble), oOecneunBaromiye
MOCTOSIHCTBO NEpeMEIeHHs THAPOLMIMHPOB ITPY IEPEMEHHOM Harpy3ke Ha pabo4nx opraHax (IIpUMEHEHHE JBUTaTelIs IOTOKA) 110 3aJaHHBIM YCIIOBHUSIM.
6. PacueT TOpPMO3HOTO yCTPOHCTBA THIPOABUTaTEIS 00BEMHOTO MIPUBOJA MO 33JaHHBIM YCIIOBHSIM.

7.PacueT JHEPreTHYECKMX XapakTEpPUCTHK M OOOCHOBAHME BBIOOpA 3JHEPTrOOOECIICUMBAIOMIEH YacTH OOBEMHOTO THAPABIMYECKOTO IPHBOAA C
OJIHOIIOTOYHOM, ABYXIOTOYHON HAaCOCHOM CTaHLMEH, HACOCHON CTAaHIMHU C OOHUM PETYJIHUPYEMBIM HAacOCOM, HACOCHOM CTaHLMEW M pa3feiIUTEIbHON
MIaHEJIbI0, HACOCHO-aKKyMYJISITOPHOH CTaHIMEH 110 3aJaHHBIM YCIOBHSIM.

8. BrmonHeHne Hanboliee panMoOHAIBLHOTO BAPHAHTA CXEMBI THAPOIPHBOAA MyTEM aHAIHN3a IpaUKOB IHEPTETHUECKUX XaPAKTEPUCTHK, KOMIUIEKTOB
3JIEMEHTOB TUIPO0OOPYI0BaHHS, SKCILUTyaTallMOHHBIX 3aTpar.

9. Pacuer u 000cHOBaHME BHIOOpA I'HPABINUECKOTO 000PYA0BaHHUS HACOCHO-aKKYMYJIITOPHON CTAHIIUH 110 3aJIJaHHBIM YCIIOBHUSIM.

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

11. Pacuer TennooOMEHHHKA WIIH PacUeT 3MECBHKA JJIsl OXJIKACHHS KHUAKOCTH B Macl00ake MPOTOYHOU BOAOI.

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
NPUBOJIOB

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 4YKCiIe B JopMe NPaKTHIECKON IOATOTOBKH
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O0beMHbBIe rHAPaBINYeCKHe U MTHeBMaTHYeCKHe IPUBOIbI.

ObnacTp npuMeHeHMsI M KIaccupUKAIMs THAPABINYECKUX U MHEBMATHYECKHX MPUBO/OB.

CTpyKTypHasi cxeMa ruIpaBIn4ecKoro 00beMHOT0 IPHBOJA,;

Oco0OeHHOCTH CTPYKTYPHOH CXEMbI THEBMAaTHYECKOTO IPHBO/IA;

[MpuHnMnManeHas cxeMa 00bEMHOT0 T'HAPABIMYECKOr0 IPUBOAA, PYHKIMOHAIBHOE HA3HAYEHHE ero AJIEMEHTOB,;
[MpuHuMnuaneHas cxemMa 00bEMHOT0 MHEBMAaTHYECKOTO TPHUBOJIA, PYHKIMOHAIIBHOE Ha3HAYEHHE €TO 3JIECMEHTOB;
CpaBHHUTeNIbHAS XapaKTEPUCTHKA FMIPABINUECKUX U THEBMAaTHUECKUX IPUBOJIOB, JOCTOMHCTBA M HEAOCTATKY;
OO0macTh NPUMEHEHNS THAPABINYECKUX U ITHEBMATHUECKHUX MIPUBOIOB,;

Krnaccudukarnms ruapaBandeckux ¥ MTHEBMAaTHIECKUX OOBEMHBIX IPHUBOJIOB.

OcHoBHbIE MapaMeTPbI 000Py10BaHUS 00HEMHBIX THAPABIMYECKHX U MHEBMATHYECKHX IPUBO/IOB.

OcCHOBHBIE TTapaMeTPbl 00bEMHBIX THAPOTIPHBOOB U ITHEBMOIIPHBOIOB;

OCHOBHBIE TaApaMeTpPhI THAPABINIESCKOTO U ITHEBMATHYECKOTO 000PYIOBAHNS,

3Ha4YeHNsT HOMHHANBHBIX JaBIICHUH, HOMHHAIBHBIX PAcX0J0B, pa00UNX 00BEMOB, YaCTOT BPAICHUS, BMECTHMOCTEH B
cootBeTcTBUH ¢ [OCTomMm.

B3auMoCBSA3b OCHOBHBIX IaPAMETPOB 00 beMHBIX TMIPABJIMYECKUX U MHEBMAaTHYECKUX NPUBO/IOB.

B3auMoOCBs3b OCHOBHBIX I1apaMETPOB: NPUBOJIHAS MOLUIHOCTh HACOCA; THAPOMOTOPA; NEUCTBUTEINIbHAS 110/1aya HA-COCa,
JEHCTBUTEIBHBIN PacXo r’MAPOMOTOpA. JIeHCTBUTEIbHBIN KPYTAIIUNA MOMEHT, Pa3BUBAEMBbIA IMIPOMOTOPOM.
KoadduineHT mosie3Horo AeHCTBHS THIPOHACOCA, THAPOMOTOPA.

OcHOBHEIE PEXKUMBI paﬁOTbI H YCJIO0BHA IKCILIyaTallUM T'HIPABJAHYECKOI0 H MHEBMATUYECCKOI'O 060py}]0Ba]—[I/lﬂ.
Pexumel pa60T1>1 TUAPABINYCCKUX U ITHEBMATUYCCKUX MMPUBOJOB.

VYcaoBus OKCILTyaTalluu THAPOIPUBOIOB U FI/I[[pOHHeBMOO60pyI[OBaHI/I}I B YCJIOBUAX, OITPEACIIACMBIX
KIIMMAaTHUICCKUMU 30HAMH U KaTCTOPHUAMHU.

Bausane kimMmaTHIeCKHX (baKTOpOB Ha HAAC)KHOCTb M JOJTOBCYHOCTD 3KCIIyaTallu rMAPO- U THCBMOIIPHUBOAOB.

Pabouue skuakocT 1S THAPONPHBOA0B. OCHOBHbIE TPEOOBAHMA M XaPAKTEPUCTUKU Pad0UYHX KUAKOCTEN.
OcHoBHBIE TpeOOBaHMS K pabOYNM JKHIIKOCTSIM, 3KCIUTyaTHPYEMBIM B THAPOIPUBOAAX PA3TMIHOTO HA3HAUCHHS:
-THJIPOTIPUBOJIBI, JIKCIUTyaTUpyeMble B KIMMAaTHYECKMX 30HAX C YMEPEHHBIM KIMMaToOM, TPOIMYECKOM CYXOM H
BIIQXKHBIM KJIMMATOM.

OcHoBHBIE TpeOOBaHMS K pabOYNM >KHIIKOCTSIM, XapaKTEPUCTHKH PaOOUNX JKUIKOCTEH U MX OCHOBHBIC CBOWCTBA.
TpebGoBaHus K MOCTaBKe, XPAHEHHUIO M 3alIPAaBKe T'MIPOCUCTEM C PaOOYUMH KHUIKOCTIMHU.

YcnoBHble rpaduyeckue 0003HaYeHHs 3JIEMEHTOB I'MIPABJINYECKNX U MHeBMaTHYecKUX npuBoaoB. IIpaBuia
ogopmiIeHUsI THAPABINYECKHX M THEBMATHYECKUX CXeM NPHBO/IOB.

CTpyKTypHbIe, NPUHLUIHAIBHBIE CXEMbl W CXEMbl COCJMHEHMsS DJIEMEHTOB T'HIPABIMYECKHX M ITHEBMaTHYECKUX
MIPUBO/IOB.

YcnoBHbIe rpadudeckne 0003HaYeHUS 3JIEMEHTOB THAPO- ¥ THEBMOIIPUBOIOB.

[MpaBuna opopmnenus ruapocuctem o 'OCT.

TexHnueckue naHHbIE, 3aHOCHMBIE B OSICHUTEIIBHYIO 3aIMCKY U Ha CXEMY T'MIPOITHEBMOITPHUBO/IA.
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Tema 2.2.
IIpoekTupoBanue
00bEeMHBIX
THAPABJINYECKUX
MPUBOJI0B

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.
T'uapocxemsl ¢ 3aKpBITBIM IIEHTPOM, pEKOMEHAYyeMast 001aCTh MPUMEHEHHS.
I'mapocxembl AJst OCYIIECTBIEGHUsST OBICTPBIX IEpEMENICHHH; THMAPOCXeMbl ¢ An(epeHIraIbHbIM BKIIOUCHHEM
THAPOLMIIMHIPA; THIPOCXeMa OBICTPOro MepeMeleH s ¢ HallOJIHUTEIFHBIM Pe3epByapoM, 001acTh IPUMEHEHUSL.
I'mapocxemsl [U1s OCYIIECTBIICHUS TPOTUBOJABIICHNUS, pEKOMEH1yeMast 001acTb TPUMEHEHUS.
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.
T'uapocxema c aBTOMaTH4eCKUM PETYIATOPOM AABIEHHS HACOCA H JPOCCEIMPOBAHUEM Ha BBIXOJE U3 TUAPOIBUraTeNs,
peKoMeHayeMast 00J1aCTh MPUMEHEHHUSL.
I'napocxeMbl ¢ 00BEMHBIM PETYIMPOBAHUEM CKOPOCTH, PEKOMEHayeMasi 001acTh IPUMEHEHHUSI.

9 | TunoBbIe CXeMHBIE PellIeHUs MPH IUKJIOBOM peKuMe padoThl.
Tunossle TUAPOCXEMBI, paboTaroIIKe B IIMKIOBOM PEXUME.
«bBICTpHIi OBOA-paboyas mogaya-obICTPhIH OTBOI-CTOI.
«BBICTPBIN OJBO-BEICTON-00PATHBIN X01».
«IPSIMOY XOJ-00paTHBIH XO/1-OCTaHOBKA.
I'mapocxema ¢ mepuoANIECKUM BO3BPATHO-IIOCTYNATENBHBIM IBHKECHHEM, PEKOMEHAyeMas 001acTh NPUMEHEHUSI.

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

11 | o 3agaHHBIM YCJIOBHSM COCTABHTH NPUHIMIHAJIBHYI0O CXeMY OOBEMHOIrO TrHAPAaBIMYECKOr0 NMPHUBOJIA B
COOTBETCTBMM ¢ npaBujaamMu ogopmienus (mo ECKJD).

12 | Tlo 3a1aHHBIM YCJIOBHSM COCTABUTH NPHHIMITHAILHYI) CXeMY 00bEMHOI0 MHEBMATHYECKOI0 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 TPeOOBaHHUS K 00beMHOMY I'HAPABJINYECKOMY NPUBOIY.

OcHOBHBIE TPEOOBaHMS K THIPABINYECKUM CHCTEMAM:!

- HCKJIIOYEHHE BO3MOKHOCTH MHTEHCHBHBIX KOJIeOaHUH

- MUHUMAJIBHBIC IOTCPH DHEPTHUU U BBIACIICHUC TCIIIA

- ICKITFOYEHHE MPSIMOTO THIPABINIECKOTO yIapa

- IOCTOSTHCTBO CKOPOCTEH pabodero opraHa He3aBUCHMO OT HAarpy3KH M OT HATIPABICHUS JEHCTBUS CHI
- BpEMJ IMUKJIAa HE JOJIKHO 3aBUCETH OT HArpy3KHU U pa60qe171 TEMIIEPATYPBI KUJIKOCTHU

- MUHUMYM PETYJIUPOBOK B CUCTEME YIIPABICHUS

- obecrieueHne OIOKMPOBKHU MPHUBOJIA ITPH BEPTUKAIEHOM HMJIM HAKJIOHHOM PACIIOJIOKEHUH THIPOIIPUBOIA
- 3aLUTY TUAPOCUCTEMBI OT BHE3AIHBIX MOBBIIIEHUH JaBICHUH

- YCTPOUCTBO AJIsl BHITYCKA BO3AYyXa U3 MECT BO3MOXKHOTO €r0 CKOIUIEHUS!
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- KOHTPOJIb YPOBHS KUAKOCTH B MaciIo0IOKe
- YCTaHOBKY MPUOOPOB JJIsl TUCTAHIIMOHHOTO H3MEPEHHUS AaBICHHUS U TEMIICPATYPhl pabodeH KUJAKOCTH
- YCTPOUCTBO /IS MOIOTPEBA WU OXJIAKICHHS Pab0Ye KHUIKOCTH

OcHOBHbBIE 3TaNbI NPOEKTHUPOBAHUS THAPABIMYECKHUX U MHEBMATHYECKHUX CUCTEM NMPHUBOI0B.

9TAII-1. CocTaBneHre TEXHHUECKOTO 3aaHUs M pa3pabOTKa TEXHHIECKOTO MPEII0KCHUS.
ITocnenoBaTenpHOCTD peain3alliy ATamna;

-M3y4aloTcs CBEJCHUs 0 paboueM opraHe MeXaHu3Ma WU MallluHbI

- pacCMaTpPUBAIOT MPEIBAPUTEIEHYIO KOMIIOHOBKY U3JCTUs M TPEOOBAHUS K Macce U rabapuTHBIM pa3Mepam
00BEMHOTO TIPUBO/IA

- I3YYalOT XapaKTePUCTUKHU YIIPABIIAIOIIETO BO3ICHCTBYS M BHEITHAE HATPY3KU Ha THIPOIPHUBOT

- paccMaTpuBaeTCA BO3MOXKHBIN PEKUM JIBIKEHUS BRIXOJHOTO 3BeHA M paboTa MPHUBO/A B IIETIOM

- I3y4aroTCs TpeOOBaHUS K TOYHOCTH JBIKCHHUS WM TIO3UITHOHMUPOBAHNUS M K KAYECTBY IIEPEXOTHOTO TIpoIiecca
- paccMaTpuBatotcs TpedoBanus y KI1J] 1 orpanrdeHns IO MOIITHOCTH THAPOTIPHBOIA

- paccMaTpUBAIOTCSI YCJIOBUS SKCIUTyaTalluy (TeMIIEpaTypa, JaBlIeHuUs, BIaXKHOCTh BO3/1yXa, €ro 3aMblIEHHOCTb,
BUOpaLYsl, IEperpy3KH)

- U3YYar0TCs TPeOOBAaHUS K HAaIS)KHOCTH, 0OCTYKUBAHUIO M PEMOHTY THIPOIPUBOIA

- U3YYAaI0TCs CTICIANIbHBIC TPpeOOBaHuUs (1IyMa, CIOCOObI KOHTPOJIS M AUATHOCTUKH, HEOOXOMMbIC OJIOKHPOBKH,
TexXHHKa 0€30MacHOCTH MPH KCILTyaTallii THIPOIPUBOIA)

ITAII-2. DcKkU3HOE U TEXHHYECKOE MPOCKTUPOBAHUE,

DCKHU3HOE U TEXHHYECKOE MMPOCKTUPOBAHHE CHCTEM IPUBOJOB — CTAJNU OMBITHO- KOHCTPYKTOPCKOH pa3padoTKu
(OKP); ocHOBHas 3a7ada 3CKH3HOTO MIPOEKTA.

OcHoOBHas 3a/1a4a TEXHHYECKOTO MPOCKTA.

OCHOBHBIE KOHCTPYKTOPCKHE JOKYMEHTBI 3CKH3HOTO M TEXHUIECKOTO MTPOSKTOB MPUBOJIA.
[MocnenoBaTeIbHOCTH Pa3pabOTKH ICKU3HOTO U TEXHUIECKOTO MPOEKTa; TEXHIMUECKAs TOKYMEHTAIUS 3CKU3HOTO U
TEXHUYECKOTO ITPOCKTA.

CocTaB MOSCHUTENBHOMN 3aMTUCKU MTPOEKTA.

9TAII-3. Pa3paboTka JOKYMEHTAI[HH ISl OMBITHOTO 00pasiia U CEPUHHOrO UIIK MacCOBOTO MPOU3BOICTRA.
Pa3paboTka B mOTHOM 00beMe KOHCTPYKTOPCKOHW U TEXHOJIOTHUECKOH TOKYMEHTAIMN Ha U3TOTOBJIEHUE OIBITHOTO
obpasia.

CocTaB KOHCTPYKTOPCKOHM TOKYMEHTAIIUHU:

-4epTexku AeTaneit

-cOOpOYHBIE U Ta0apUTHBIC YSPTEKU

-gepTex o0IIero Buaa

-crienupUKanuu

-TEXHUYECKHUE YCIOBUS

-CXEMBI

-pacdeTsl

-BE€JIOMOCTH

-JIOKYMEHTAIIHS JIJIsl ONTBITHOM DKCIUTyaTaIlHH.

CocTaB TEXHOJIOTHIECKON TOKYMEHTAIUH:

-TEXHUYECKUE HHCTPYKIHH

-TeXHOJIOTHYeCKHe(MapIIPYTHBIE) KapThI

-4epTEKH Ha TEXHOJIOTUIECKYIO OCHACTKY U MPUCTIOCOOJICHUS
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-I[pyrue JOKyMEHTHI, HEOOXOJMMBIE JUIS U3TOTOBIICHHUS ONBITHOTO 00pa3na.

ITAII-4. 3aBepuiaromuii STaI NPOEKTHPOBAHNUS

3amyck B cepUitHOE HIIM MacCOBOE NMPOU3BOACTBO MPOEKTUPYEMOTO U3IEIIH:

-pa3paboTka Bcel TeXHOJIOTUIECKON TOKYMEHTALMH Ha POEKTUPYEMBIE Y3JIbI WIIM U3JICIIHS B LIEJIOM
-IpUEMO-CIATOYHbIE UCTIBITAHUS CEPUIHBIX 3K3EMILISIPOB IPUBOIOB

- YTOYHEHUE TEXHUYECKOW XapaKTePUCTHKH CO3aHHOT0 00pasiia MprUBo/ia Mo pe3yIbTaTaM HCIBITAHHH.

IIpenBapuTe/bHBI pacyeT 0CHOBHBIX MAPAMETPOB 00bEMHOI0 THAPABIMYECKOT0 NPUBOAA

VcxonHble faHHbIE AT IPEABAPUTEIHHOTO PAcueTa: TEXHUUECKHE XapaKTePUCTHKH ¥ KHHEMaTHIECKas CXeMa
MAIIMHBI, TPUHIUINAIBHAS CXeMa THIPaBINIECKOr0 IPUBO/IA MAIINH; BEIWMYNHBI HATPY30K (Harpy309HbIC
XapaKTEePUCTHUKHN) U CKOPOCTEH (ITapaMeTpsl ABM)KEHUS pab04NX OPraHOB) MAIIMHBI, IPUBOJUMBIX THAPABINIECKIM
MPUBOOM;

[{uxrorpaMma Harpy30K M CKOpPOCTEil Ha pabounx opraHax; yciIoBHsI SKCILTyaTalliy MAIIMHBI (KIUMaTHIecKas 30Ha
Y KaTeropus); JOMOJHUTEIbHBIE TPEOOBaHUS K padOTe THIAPABINYECKOT0 MTPUBO/Aa (COBMELICHHE ONeparIui,
MoKa3aresb PeryJIupoBaHus U T.11.)

IMopsinok mpexBapuTEJbHOrO pacyera:

Ha ocHOBaHMHU MCXOJHBIX JIaHHBIX, [0 BEJIMYMHE HATPY30K U CKOPOCTEH ONPE/IEISIOT:

Pabouwnii 00beM rHAPaBINYECKOTO JBUIATENS MM AUAMETP HOPLIHS M IITOKA TUAPABIMYECKOTO IIMINHAPA B
3aBUCHMOCTH OT CXEM BKJIIOUYCHUSI THAPOLIMIIMHIPOB (MIOPIIHEBAs TOJIOCTb, IITOKOBAs MOJIOCTh, AU PepeHraIbHas
CXeMa BKJIIOYCHUS, B3aUMHO CIIapEHHbIC THAPOIMIHHIPHI).

Pacxon paGodeit JKUIKOCTH ISl KaXKIOTO THAPOABUTATENS, HCXOAS U3 TPeOYeMbIX MaKCHMAIIBHBIX CKOPOCTEH 11
POTOPHBIX THAPOMOTOPOB M THAPOLMINHAPOB B 3aBUCHMOCTH OT CXEMBI UX BKJIIOYEHUS ( paboTaeT mopirHeBas
MOJIOCTh MJIM INTOKOBAs, U depeHmanpHas cxemMa BKIIOYESHHUS WK B3aUMHO CIIapeHble THAPOLMIMHAPHI);
napaMeTpsl THAPABINIECKOT0 HACOCa 1 €ro THI, HA OCHOBAaHWHU pacyeTHBIX BEJMYUH pabOvero JaBieHus U pabouero
pacxo/ia JKHJIKOCTH OCHOBHBIC 1 HOMHHAJIbHbIE pPaboure mapaMeTphl THAPABIMIECKOTO HACOCa B COOTBETCTBHU C
ycranoBiieHHbIM psioM 110 'OCT 12445-67; BHyTpeHHUE pacueTHBIN JHaMeTp TPyOOIPOBOAa U OKPYIIISIOT 110
ommwkaiitiero 6ospurero 3Hadenus mo 'OCT 16516-70; napameTpbl rHAPaBIMYECKOr0 000pYI0BaHMUS, BXOISIIETO B
NPUHLIMITHAIBHYIO THIPABIMYECKYI0 CXeMY MPHUBO/JIA; IMAIa30H peryIMpOBaHus MPUBOJIA; HEOOXOANMOCTh
TOPMOJKEHHS ; [0 OCHOBHBIM ITapamMeTpaM I'HJpoo00pyA0BaHUS THIIBI THAPABINYECKOT0 000PYA0BaHUS, BXOISIIUMH
B COCTaB TMJIPABINYECKON CXEMbI; TEIUIOBOI PEXHUM B I'MPABINYECKON CUCTEME, IIOBEPXHOCTh TEIIO0OMEHa,
HE0OX0AMMOH ISl 1O IIEPIKAHUS] TPUEMJIIEMOTO TEIUIOBOTO PEXKHUMA.

IloBepounblii pacyeT 00bEeMHOI0 rHAPABINYECKOT0 PUBOAA.

HcxonHble qaHHBIE AT IOBEPOYHOTO PACUETa; ONpPEAC/IEeHHE PACUETHBIX BAPUAHTOB:

-pabora nmpruBoJa ¢ MaKCUMaJIbHON HATrpy3KOH

-paboTa npuBoJa ¢ MaKCHMaJIbHON CKOPOCTHIO

-JuInTebHAs paboTa MPUBO/A C MOCTOSHHOM MIIM yCpEJHEHHOH Harpy3Kon

-paboTa nprBoOJa B IIMKIMYECKOM PEXHME.

OnpezneneHne THAPABINIECKUX XapaKTEPUCTHUK 3JIEMEHTOB THAPOIPUBO/IA;

-pacyeTHOM BEJIMUYUHBI PACX0J1a THIPOABUTATEIEH

-nepenang }laBHeHHﬁ Ha TUAPOABUTATECIIAX U THAPABINYCCKUX MUJIMHAPAX B 3aBUCUMOCTHU OT CXEMBI UX BKIIFOUCHUA (C
MOPIITHEBOH pabovelt OIO0CThIO, CO MITOKOBOH paboueil mosocTsio, ¢ AuddeprHIInaTbHON CXeMOH BKIIOYECHHS,
B3aMMHO CIIAPEHHBIE THAPOIMIMHPEI)
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-pacyeTHYIO BEJIMYMHY NOTOKA NPH IUKIMIHON paboTe THAPONPUBOAA H OOBEMHOM PErYJIMPOBAHIH CKOPOCTH
NPUBOAA, NIPH LUKIMYHOH paboTe M APOCCETHHOM PEryJIMPOBaHMH CKOPOCTH IIPUBOJA

-peXXUMBI JBYKEHUS KUIKOCTH

-IIOTEPH JIaBJICHUS Ha MECTHBIX CONPOTUBIICHUSIX

-IIOTEpH JIaBJICHUS Ha TPEHHE

-IIOTEPH JaBJICHUS B 3IIEMEHTaX TUAPOIPUBOJA (TUAPOPACIPENETUTENIX, THAPOKIIAaHaX, APOCCEIIX, THAPO3aMKax,
¢$unbTpax, TEMIO0OMEHHUKAX U JPYTHX JIEMEHTAaX)

-CyMMapHBIE NIOTEPH B THIPOIPUBOJE

-onpeeNieHe AaBICHN Ha HACOCE M 3aKIII0YEHHUE O NMPABHIBHOCTH MPEABAPUTEIILHOIO pacdeTa Wil
HEOOXO0ANMOCTH KOPPEKTUPOBATH BEIOOP HHOTO HACOCA, PACCIMTAHHOTO Ha Oeliee BBICOKOE JaBIICHUE.

Pacuér pecypca Hacoca

Pacder MakcHMaNbHBIX YCHIINH H CKOPOCTEH paboymX OpraHoB

Pacuet momnocTu u KI1/] rugponpusoa

TenoBoil pacueT ruaPONPUBOJIA U IOBEPXHOCTH TEINIOOOMEHaA.

ITonmy4yeHHbIe pe3ynbTaThl IOBEPOUYHOTO PacyeTa CPaBHUBAIOTCS, €CIIM IOBEPOUHBIEC PE3YIbTAaThl HE IPEBBIIAIOT
3HAYEHUH IPeBapUTEIbHOIO, PACUET MAPAMETPOB THAPOIPUBOLA OIIPEAEIISIETCS IPUEMIIEMBIM.

B npotuBHOM ciiydae HE0OXOIMMO MPOU3BECTH KOPPEKTHPOBKY C N3MEHEHHEM OCHOBHBIX ITapaMETPOB
TUAPONPUBOJA U NPOU3BECTU OBTOPHBIN IIOBEPOUHBIH pacuer.

5 ITo 3agaHHBIM yCJIOBHSIM NPOM3BECTH PAcYET OCHOBHBIX MAPaMeTPOB 00bLEMHOIO rHAPABINYECKOr0 NPHBOJIA
BO3BPATHO-NOCTYNATEJIBHOI0 THIIA, 000CHOBATH BHIOOP r'HAPABJIMYECKOr0 000py10BaAHUS
6 ITo 3a7aHHBIM YCJI0OBHSIM POM3BECTH PACYET OCHOBHBIX IAPaMeTPOB 00bEMHOI0 THAPABJIMYECKOI0 PHBOA
BPALIATEJBLHOI0 THIIA, 000CHOBATH BbIOOP r'HAPABJIUYECKOr0 000pPyA0BAHMS.
7 IIpousBecTu NOBepOYHbIH PacyéT 00bEMHOI0 rHIPONPUBOJA N0 32JAHHBIM YCJOBUSIM H YCJIOBUAM
NPEABAPUTENBHOI0 PAcYéTa NpeablIyIIUX PAKTHYECKUX PadoT.
Tema 2.3. Coaep:xanue -
IIpoexTupoBanue Jleknumu, B ToM yncie B popMe NMPaKTHIECKOH MMOrOTOBKH
TMTHEBMATHYECKHX JlaGopaTopHbie padoThI, B TOM Yuclie B popMe IPaKTHISCKOW NOATOTOBKU -
NpuBOAOB IIpakTuyecKkne 3aHATHSA, B TOM YUCIe B popMe MpaKTHIECKOW NOATOTOBKH 30

1.

IMuesmonpusoa. Obduacts npumeHenus. Kiaccudukauus nHeBMONPUBOA0B.

CTpyKTypHBIH COCTaB 00bEMHOTO MTHEBMATHYECKOTO ITPHUBO/IA; CUMBOJIMYECKOE 0003HAYEHHE 3JIEMEHTOB
ITHEBMOIIPUBO/A,

[TpuHIMNManbpHas cxeMa 00beMHOTO MPUBOAA, PYHKIMOHAIBLHOE B3aNMOACHCTBIE HJIEMEHTOB ITHEBMOIIPHBO/IA.
Knaccmbnxauml ITHCBMAaTHYCCKHUX HpI/IBO}IOB; o0061acThb MPUMEHCHUA, TOCTOMHCTBA U HEJOCTATKH ITHEBMATUYCCKUX
MIPUBOJIOB.

KoHcTpyKTHBHBIE 0COOCHHOCTH MHEBMOABHUTaTe el U MTHEBMATHYECKOH annapaTypbl BLICOKOI0 1aBJIeHMSI.
IMTueBmarndeckue neurarenu, [OCT 17752-81 Ha mnHEBMOJBUTATENH, KIaCCU(PUKAIUS ITHEBMOJBUTATEINEH;
YCTPOUCTBO MHEBMOJIBUTATENEH TUCKPETHOTO NESHCTBUS U UX pacdyeT; MeMOpaHHbIE THEBMOJIBUTATENIN U UX PACYeT;
CIIEIMAIbHBIE  MTHEBMATHYECKUE JBUTATEIM; IMOBOPOTHBIE ITHEBMOJBHTATeIM H WX pacyer, IIaroBble
ITHEBMOJIBUTATEIH. DJIEMEHTHI THEBMAaTHYECKOW amlmapaTypbl BEICOKOTO JaBIIEHUS: ammnapaTrypa 0JIoKa MoArOTOBKH
Bo3ayxa ((GWIBTp — BIArOOTAEIHTENb, PEIYKIMOHHBI ITHEBMOKIANIAH, MACJIOPACIBUINTENb); HAIMPAaBIIOMIAS
pacrpeenuTeNbHas) anmaparypa peryJIupyromias anmnaparypa; KOHTPOJIS U YIIPaBICHUS.
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3. | TunoBble cXeMHbI€e pellleHHs THeBMATHYeCKHX IPHBOIOB M PEKOMEHIAIMH 110 HX BBIGOPY.

TunoBast cxeMa KOMIPECCOPHOIO MHEBMONPUBOAA C PYYHBIM YIpPABICHHEM; THUIOBAas CX€Ma MAarucCTpPaJbHOrO
ITHEBMOIPUBOJIA BPAIIATEIbHOTO JBUXKEHUS, THUIIOBas ITHEBMOCXEMa MAarkCTpajJbHOIO IHEBMOIPUBOJA PYYHOIO
yIOpaBIEHUs C APOCCENIEM Ha «BXOJE», ApocceleM Ha «BbIxoAe»; IIpMHIMNManbHAas MHEBMOCXEMAa PYYHOTO
ynpasienus ¢ kinanasom WJIU; [IpunimnuanpHas cxeMa MTHEBMONPUBO/A C YIIPABICHHEM 110 JaBJICHHUIO KJallaHOM
HocJe0BaTeNbHOCTU. [IpuHIMINATbHAs MHEBMOCXEMa C 3JEKTPOKOHTPOJEM OIHOTO KOHEYHOTO MOJO0XKEHUS U
BBIJIEpKKOH BpeMeHH; [IpHHInMnInanbpHas MHEBMOCXEMa aBTOMAaTHYECKOT0 YIIPaBICHUS.

[TpuHIMNMaNEHAs cXeMa MTHEBMOCHCTEMbI IPOMBIIIICHHOTO po0OTa.

4 PacyeT OCHOBHBIX NMapaMeTPOB 00beMHBIX NMHEBMATHYECKHX NpuBoaoB. O0ocHOBaHHE BbIOOpPA THMOBOIi
NMHEBMAaTHYECKOIl aNNapaTyphbl.

Vcxonnple maHHBIE M MOPSJIOK pPa3pabOTKH ITHEBMAaTHYECKUX IIPHBOMAOB IOCTYMATEIBHOTO M BPAaIIaTEIbHOTO
JBIDKCHUS TIEPEMEIIEHNsI pab0overo opraa;

AHanu3 TeXHUYECKOTO 3a/laHMs: Harpy304HON XapaKTepUCTHKH, TapaMeTPOB JBIDKEHUS PaOOUNX OPTraHOB M3EIHs,
MPUBOAMMOIO ITHEBMOIIPHBOJIOM; IUKJIOTPAMMBI pa0OThI MPUBO/A; KOMIIOHOBKU M Ta0apUTHBIX pa3MEpOB H3JIEIHS;
IIpu npoexkTHOM pacueTe: 000CHOBATH BHIOOP THUIOBOM HMPUHIMNHAIBHOW CXEMBI ITHEBMOIIPUBOJA; IO 3a JaHHOU
3arpy3Ke, CKODOCTH TE€peMELICHUs] IOpILIHSA, JAMaMeTp MOJBOJSILIEro TpyOoIpoBoda, pacxol BO3AyXa
MTHEBMOJBUIATENS U MPOIYCKHYIO CIOCOOHOCTh ITHEBMOJIMHUU.

IIpu moBepouHOM pacueTe ONpeNeNsioT: BpeMs cpalbaThIBaHHUs MHEBMOIIWIHHIPA M BO3MOXHOCTH TOPMOXKEHUS
MOPILHS.

O6ocHOBaHME BHIOOpA THIOB ITHEBMAaTHIECKUX IIMJIMHIPOB, THEBMOMOTOPOB M ITHEBMATHYECKOTO 000PYAOBaHNS.

5 ITo 3apaHHBIM YCJI0BUSIM IPOU3BECTH pacqéT OCHOBHBIX ITapaMETpPoOB 00bEMHOI0 MHEBMATHYECKOTI'0 npusBojaa
BO3BPATHO-NMOCTYNIATECJIBHOI'0 THUIIA, 000CHOBATH Bl)lﬁop IMHEBMATHYICCKOI'0 oﬁopyuonaﬂnﬂ.

6 Ilo 3agaHHBIM yCJI0BMSM NMPOU3BECTH PACYET OCHOBHBIX IapaMeTPOB 00bEMHOI0 NHEBMATHYECKOI0 IIPUBOAA
BPALIATEJBLHOI0 THIIA, 000CHOBATH BHIOOP NHEBMATUYECKOI0 000PYAOBAHMSI.

7 | Ilpou3BecTH MOBEPOYHBII PacyéT 00HEMHOrO MHEBMOINPUBO/A 110 33JaHHBIM YCJIOBHSM H YCJIOBHIM
NMPpeABAPUTENIBHOr0 pacyéTa NpeabIIyUX NPAKTHYeCKUX padoT.

CamocrosiTeIbHAsi paGoTa Mpu W3ydeHun pasaena 2 (tem MK 02.02)

N3yuyeHue npaBuIl BHITOJHEHHUS TPUHIMITHANBHBIX CXeM U TexHoJorudeckoi gokymentaruu no ECKJ, ECTII.
CocrasieHue npe3eHTaiuii, pedeparos, COOOMICHUI.

CocraBiieHHE CXeM, TaOJIHII.

CocraBieHne OMOPHBIX KOHCTIEKTOB.

60

IIpuMepHas TeMATHKA BHeayJUTOPHOH CaMOCTOAATEIbLHOM PadoThI

1.ITyTn yMEHBIIEHUs YJHEPIETUUECKHX 3aTPaT MPU NMPOSKTHPOBAHUHN 00BEMHOT0 THAPONPUBO/A.
2.OCcHOBBI KOHCTPYHPOBAHUs I€TajeH U y3710B THAPO- U THEBMOIPUBO/IOB.

3. KoHCTpyKIUs ¥ NOCaJ0YHbIE MECTA 3JIEMEHTOB YINIOTHEHUI.

4.TIpumepsl pallMOHAIBHBIX KOHCTPYKTHBHBIX PEIICHHUI THAPONPUBOIOB ISl YA00CTBA 3KCILTyaTallH.
5.KoMniaHoBKa y3710B rHIpONPHBO/IA HA TIPUMEPaX MPOU3BOJUMBIX MOOMIIBHBIX MAIIHUH.
6./leiicTByrome CTaHIAPTHI ¥ HOPMBI ITPH IPOESKTHPOBAHUH T'HJIPO- ¥ THEBMOIIPHUBOIOB
7.0dopmiieHre 0OTYETOB IO MPAKTUIESCKUM 3aHATHSIM

32




Y4yeOHasi npakTHKA

Buasl pador

1. Ompenmenenne TpeOyeMoro pacxoja CXaTroro rasa Uil pa3idYHbIX HPOMBIIIICHHBIX MOTPEOHOCTEH U yCTPOICTB.
2.CpaBHEHHE XapaKTEPUCTUK paOOTHI MTHEBMATHICCKUX, THIPABIMYECKUX U SJICKTPUICSCKUAX MTPUBOIOB.

3.CHsaTHE TEXHUYECKOMN XapaKTCPUCTHUKU ITHEBMOMAIIINHBI.

4.PacueT OCHOBHBIX TapaMETPOB OJHOCTOPOHHETO (JIBYXCTOPOHHETr0) MHEBMOINIPUBO/A, HATPY>KEHHOT'O IOCTOSTHHO (IIepeMEeHHOM) cuioi o
3aJJaHHBIM YCJIOBUSIM, COCTaBJICHHE MPUHIMITUATIBHON CXeMbI ITHEBMOIIPHBO/Ia U 00OCHOBaHUE BHIOOPA ITHEBMOOOOPYI0BAHHS.

5. Pacuer 0CHOBHBIX napaMeTpOB IMTHEBMOIIPHUBO/JA BPAIIaTCIIBHOTO TUIIA I10 3aJaHHBIM YCJIOBUSM, 000CHOBaHNE BI:I60pa HpHHHHHHaﬂLHOﬁ CXCMBI U
KOMIIICKTYIOIIUX MHCBMOAIIIIapaToB.

6. IlpoBeneHue aHanM3a 0COOCHHOCTEH MPHUHIMIIA paOOTHI

72

CamocrosiTesbHasi padora npu usydenuu IIM 01 (Bcero)

218

IIpousBoacTBeHHAS] NPAKTHKA (10 NPO(UIII0 ClIeHAJIBLHOCTH)

Buasbi pador:

1. zyueHne TeXHMYECKOH JOKYMEHTAIIMN MOJICPHU3UPYEMOTO 000pyI0BaH!s, ¢ pabOTOH M 0COOEHHOCTSAMH KOHCTPYKIIMH THIPO-, THEBMOIIPHBO/IA,
CHCTEMBI CMa3KH.

2. IToAroToBKa TEXHUYECKOTO MPEIUIOKEHNSI Ha MOJICPHU3ALIMIO U €T0 COTIIaCOBaHHME.

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

4. Pa3paboTka gepTekeil y3/10B, TeTATHPOBKHU U ClIeNH(UKAIINI MOJIEPHU3UPYEMBIX CUCTEM C HCIIOIb30BaHHUEM MIPUKIIAJHBIX IIPOTPaMM.

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

4.1 TpeOoBaHusi K MHHMMAJIBHOMY MATEPHAJIBHO — TEXHHYECKOMY
o0ecreYeHu 0
Peanuzanus npodeccrnoHaIbHOTO MOTYJIS TIPEANoIaracT HaTudue y4eOHOTo
kabnnera «OOBEMHBIX THAPABIMYECKUX ¢ ITHEBMATHYECKUX IPHUBOJOB,
TUJPOITHEBMOABTOMATUKI
O6opynoBanue yueOHOro kaduHera:
- pabouue CTOJIbI;
- CTYJbS
- KOMIUIEKT OJIAaHKOB TEXHOJIOTMUECKOU JJOKYMEHTAINH;
- KOMIUIEKT Y4eOHO-METOANYECKON IOKYMEHTAIINY;
JlabopaTtopumn «['uapaBiuku, 3JIEMEHTOB THAPABIWYECKUX M MHEBMATHYECKUX
NPUBOJIOB MOHTa)Xa, HAJNAIKHU, HWCIBITAHUS, JUATHOCTUKUA THAPABINYECKUX U
MMHEBMATUYECKUX YCTPOUCTB U MPUBOJIOB)
TexHuveckue cpeacTBa 00y4eHus :
- POEKTOP
- KOMITBIOTEP C JIMIICH3UOHHBIM MPOTPAMMHBIM 00eCIIeYeHUEM

Peanuzanus npodeccuOHaTBHOTO MOAYJIS MPEANoJaraeT 00s3aTeIbHyI0 Y4eOHYIO
MPaKTUKY, KOTOPYIO  PEKOMEHIYeTCs  MPOBOAUTH  PACCPEAOTOYEHHO U
MPOU3BOJICTBEHHYIO TMPAKTUKY, KOTOPYIO PEKOMEHAYETCS TMPOBOJUTH IO
OKOHYAHUU U3YUYEHUS MTPOPECCHOHATIEHOTO MOTYJIS.

4.2 UndopmanmnonHoe odecnevyeHne o0yueHust
Ilepeyenb y4deOHbIX u3ganuii, MHTEpHET-pecypoB, IONMOJHHUTEIbLHON
JIUTEPATYPbI

OCHOBHbBIE HCTOYHUKH:
1. Kynunos, B. A. I'unpaBnuka: 4-¢ u3Ml., ep. v 101. Y4eOHUK U MPAKTUKYM IS
CIIO / Ilox pen. Kyaunosa B.A. - M.: 9bC «lOpaiit»,2019 — 386 c.

JlonoJIHUTEIbHbIE HCTOYHUKH:
1. bypmaros, A.I'., MatseeB C.B. YuebHo-MeToaruECcKO€ ITOCOOHE TT0
BBITIOJIHEHUIO pakTHdeckux padot nmo MJIK 02.02. Yensounck: ['BITIOY
«HOVI'K», 2019
2.. Hazemme, A. C., Puibansuenko J[. E. [lneBMaTnyeckue M rujpaBIddecKue
PUBOBI U cucTeMbl. YacTh 2. ['mapaBiudeckue mpuBOAbl U CUCTEMBL.  OCHOBBI:
VYueb. [Tocobue A.C. Hazemues, /I. E. Peidanbuenko M.: ®opym, 2007
3. Cxuptnanze, A.I'. CtaHouHBIE TUAPABIMYECKUE CUCTEMBI: Yueb. / A.T.
Cxuptnaaze - Crapeiii Ockon: THT, 2008
4 HazemueB, A.C. T'mapaBnuueckue M MHeBMaTHdeckue cucrtembl. Yacte 1.
[THeBMaTHUECKUE MPUBOJBI U CPEJICTBA aBTOMATU3alMK: Y4yeOHOoe mocodue-M.,
®OPYM, 2004. — 240 c, u.
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SToiigo, M.E. [IIpoexktupoBanue OOBEMHBIX THAPONPUBOIOB —  M.:
Mammunoctpoenue, 2009

6. Ucaes, FO.M. I'ugpaBnuka u ruaponaeBmonpuBo: Yueb. / HO.M. Hcaes
B.I1. Kopenes - M.: Akagemus, 2010.

7. Jlenemikuu, A.B. 'mapaBiaudeckue U MHEBMAaTHYECKUE CUCTEMBI: Yueo.
nmocooue / A.B. Jlenemkun, A.A. Muxaiiaua. — M.: Akagemus, 2010.

8. Crecun, C.I1. I'mapaBnmka, rTuApOMAaIIMHEI M THAPOITHEBMOIIPHUBO/I;
VYueb. mocodue. / C.II. CrecuH - 3-e u3a. —M.: Akagemus, 2008.

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

JInueH3noHHOE porpamMMHoe odecniedyeHre 1 MurepHeT-pecypcsol:

-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 MOAeJIMPOBAHUs pPadoThl U
yHpaBJIeHUsI CHCTEeMaMHU I'HAPONPHUBOJA:

1. Fluid SIM-Hydraulic V4.2 English

-ACEMOHCTPAIIMOHHbIC BCPCUH:

1. Fluid SIM-P

2. Fluid SIM-H

4.3 O0mme TpeOOBaAHUA K OPraHU3ALUMN 00Pa30BaTEJILHOIO NPoLecca

OcBoenue npogeccruoHanbHOro MoayJs «lIpoekTupoBanue rugpaBINdYeCKUX
Y THEBMATUYECKUX MPUBOJIOB U3/CIINI 0a3UpyeTcsl Ha 3HAHUSX, TTOJIYYEHHBIX PH
M3YYECHUH JHUCIHUIUIMH «OJIEMEHTbl TUJPABINYECKUX M  ITHEBMATUYECKHUX
MPUBOJIOBY, «I'upomexaHukay, «TexHonmornueckoe 000py0BaHUEY,
«Texnnueckass MexaHuka», «MarepuanoBeaeHue», «DIEKTPOTEXHUKA U
AJIEKTpOHUKay, «HXkeHepHas rpadukay.
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4.4 KagpoBoe obecnieyenne 00pa3oBaTeIbHOI0 MPOIEcca

Peanuzamus ocHOBHOM Tpo¢)eCCHOHAIBHONW 00pa30BaTENbHOM MPOrPaMMBI 10
CICIMATLHOCTA  CPEOHET0  MpPOQECCHOHATBHOTO  O0Opa3oBaHHs  JTOJDKHA
o0ecreunBaThCs MEIaroTHIeCKUMH KaJlpaMu, UMEIOIIMMH BhICIIee 00pa3oBaHue,
COOTBETCTBYIOIIEE NPODUII0 TpernojaBaeMord JUCHMIUIMHBI (MOAyJs). OmbIT
JIESTEIIBHOCTH B OPraHU3alldsX COOTBETCTBYIOUIEH MpodecCHOHaIbHOU chepsl
SBIISIETCS O0S3aTeNbHBIM I TIperojaBaTeicii, OTBEYAMOIINX 32 OCBOCHHE
oOydarormumcsi  mpodeCCHOHANBHOTO IUKJIA, O3TH NPETNOoJaBaTeNid  JIODKHBI
POXOJIUTH CTAXUPOBKY B MPOUIBHBIX OpraHu3anusix He pexe 1 pasa B 3 rona.
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5. KOHTPOJIb H

OIIEHKA

PE3YJBbTATOB

OCBOEHUA

MPO®ECCUHOHAJIBHOIO MOJAYJS (BUAA NPO®ECCHOHABHOM

AEATEJIBHOCTN)
Pe3yabTarsl
(ocBoeHHBIE OcHoBHbIE OKa3aTe/n ®opMBI U METOABI
npogeccuoHaIbHbIE OlIeHKH pe3yJbTaTa KOHTPOJISA M OLIEeHKH
KOMIIETEHIIHH)
YyacTtBoBaTh B | Yuactue B NIPOEKTUPOBAHUU | DKCHEpTHAs OIICHKA
IIPOEKTUPOBAHUU TUIPaBIMYECKUX U | BBIIIOJHEHUS
TUIPaBIMYECKUX U | THEBMAaTUYECKUX IPUBOJOB 110 | MPAKTHYECKOIO 3aJaHus
ITHEBMAaTU4YECKUX  IPUBOJOB | 33JaHHBIM YCIIOBUSIM U
M0 3aJaHHBIM YCIOBUSIM U | pa3pabOTKe  MNPUHIMIHAIBHBIX | 3aluTa KypCOBOTO
pa3pabarbIBaTh CXEM COEJIMHEHUSIX B COOTBETCTBUU | IIPOEKTA
NPUHIIUITAATIBHBIE CXEMBI. ¢ tpeboBanusimu  ['OCTos,
OCToB, TY wu tpeboBaHHAMU
OXpaHbl Tpy/a.
Hcnonp3oBare npuxiagnsie | Micnonb3oBanue NPUKIAJHBIX | DKCIIEpTHAs OLICHKA
MPOrpaMMBbI Py OPOPMIIEHUH | IPOTpaMM  TpU  O(OPMIIEHUU | BHITIOTHEHUS
KOHCTPYKTOPCKOU U | KOHCTPYKTOPCKOMN U | IPaKTUYECKOIO 3aaHUs
TEXHOJIOTUYECKOU TEXHOJOTHYECKON
JOKYMEHTAI1H. JOKYMEHTAIlMU B COOTBETCTBUU C | 3amura KypCOBOT'O
TpeOOBaHUSIMU  JIMIIEH3UOHHOTO | MMPOEKTa
IIPOrpaMMHOT0 00ecreueHus Habmonenue u
JKCIIEPTHOE 3aKIII0OUEHUE
Ha JK3aMeHe
(kBaTM(pUIKALITMOHHOM)

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

MIO3BOJIATh  IPOBEPATH

npoeCCUOHANIBHBIX  KOMITETCHITUH,

y 00yYarmmxcs

HE
HO W pa3BUTHE

00eCIeynBaOIINX UX YMEHUH.

TOJIBKO

c(hOpMUPOBAHHOCTD
00X KOMIIETEHIINNA

npodeccru, MpOSIBIIATH K
HEW YCTONUMBBIN HHTEPEC

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

PesyibTaTsl
OcHoBHbIE NOKA3ATEJN OLeHKH ®opMbI U METOABI
(ocBOEeHHBIE 001IIUE
pe3yiabTara KOHTPOJISA M OLIEHKH
KOMIIETEeHIIMH)

IToHnmaTk CymHOCTb 1 - IEMOHCTpAIU HHTEepeca K - HaOJII0/IEHNE U OIIEHKA
COLIMATBHYIO 3HAYUMOCTh | OyAyIei npodeccuu B mporecce JTOCTHIKEHUH 00yJaronmuxcs
cBOeH Oyyrieit OCBOEHUST 00pa3oBaTeNIbHON MIPU BBITIOJIHEHUH 33/IaHUH Ha

MPAaKTUYCCKUX 3aHSITHUSX,
1abopaTOPHBIX paboTax,
KypcoBoii pabote, yaeOHOI

KOH(epeHIMSIX IIPaKTHKE
OpraHu30BbIBaTH - BBIOOp M MPUMEHEHUE METOJIOB U | - HaOJIOJIeHHE U OLIeHKa
COOCTBEHHYIO croco6oB pelIeHus | JOCTHXKEHUIN 00yJaronmxcs
JeSITENBHOCTD, BEIOUpaTh | MpO(ECCHOHATBHBIX ~ 3aJad B | IIPU BBINOJIHEHUH 3aJaHUN Ha
THTIOBBIE METO/IBI 1 obmacti MIPOCKTHPOBAHUS | IPAKTUIECKUX 3aHITHSAX,
CII0COOBI BBITIOJIHEHHUS THJIPABINYECKUX U | 1abopaTopHBIX paboTax,
1poheCCHOHATBHBIX
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3aJ1a4, OIICHUBATh NX ITHEBMAaTUYECKUX MIPHUBOIOB | KypCOBO# pabote,yueOHOi
3¢ dexTHBHOCTD 1 U3JICIHIA, MIPAKTUKE
Ka4eCcTBO - o1ieHKa 3P GEeKTUBHOCTH U
KaueCcTBa BBIITOJIHCHUS PadoT.
[puHUMaTH pertieHrs B - pelIeHHEe CTaHIAPTHBIX U - HAaOJIIOICHUE | OIICHKA
CTaH/IAPTHBIX U HECTaH/IaPTHBIX JOCTH)KEHUH 00ydJaronmxcst
HECTaHIAPTHBIX npoeCCHOHATBLHBIX 3a/1a4 B NIPY BBITIOJIHCHHUHN 3aJ[aHUsI Ha
CUTYaLIMSIX ¥ HECTH 38 HUX | O0JIACTH MPOEKTUPOBAHHUS MPAKTUYECKHUX 3aHSATHUSX,
OTBETCTBEHHOCTh THIPABIINYECKUX U nabopaTOpHBIX padboTax,
IMHEBMATHYECKUX MTPUBOJIOB KypcoBOii pabote, yaeOHOI
U3JICIHiA; NPaKTUKE,
- HaOJIFO/ICHHE U DKCTIIEPTHOE
3aKITI0YCHUE Ha DK3aMEHE
(kBaTH(PUKAITMOHHOM )
OcyIecTBISTh MOKCK 1 - yMeHHue paboTath ¢ - HAaOJIIOZICHUE | OIICHKA
HCIIOJIL30BaHNE uHpopManuei, NCIoIb3ys JIOCTHKEHUI 00yJaromuxcs
nH(pOpMAILIH, BO3MOYKHOCTH HOBBIX NIPY BBIMOJIHEHUH 33JaHUN HA
HE00XOMMOM TSt WH(OPMAIMOHHBIX TEXHOJIOTHI MPAKTUYECKHUX 3aHATHUSAX,
3¢ PEeKTHBHOTO 71a00paTOPHBIX padoTax,
BBITIOJTHEHUST KypCOBO# pabote, yueOHOI
PO ECCHOHATTBHBIX MPaKTHKE, B MPOIIECCEe
3a/1a, BBITIOJTHEHUS BHEAYAUTOPHON
POQECCHOHATBHOTO 1 CaMOCTOSITEIILHOM PabOTHI
JIMYHOCTHOTO PA3BUTHSI
Hcnonb3oBath - paboTa ¢ TUarHOCTUYECKUMU H - HAaOJIIOJICHUE | OIICHKA
UH(DOPMAIOHHO- HU3MEPUTEIIEHBIMH JOCTHKEHUH 00yJaronInxcst
KOMMYHHUKAIIAOHHBIC KOMITbIOTEPU3UPOBAHHBIMHU NIPY BBIMOJIHEHUH 33JJaHUN Ha
TEXHOJIOTHH B pruOOpaMu U yCTPOHCTBAMHU; MPAKTUIECKHUX 3aHATHUSAX,
POQeCcCHOHATTEHON - IPUMEHEHHE TPOTPAMMHOTO KypCOBO# paboTe, yueOHO
JeSITEIBHOCTH o0ecrieyeHns TP MPOSKTHPOBAHNH | TIPAKTUKE, B TIPOIIECCE

TUAPABINYECKUX U
ITHCBMATHNUYCCKHUX HpI/IBOI[OB
U3JEIni.

BBITIOJIHEHUS BHEAYAUTOPHON
CaMOCTOSITENIbHOM pabOThI

PaGorats B koJIeKTHBE 1
KoMaHie, 3 HeKTHBHO

- OBJIaJIeHUE crioco0aMu
B3aMMOJICUCTBHUSI C OKPYKAIOLEH

- HAaOJIFOIEHME U OI[EHKA
JTOCTHIKEHUH 00yJaronmuxcs

001IaThCs ¢ KOJUIEramy, CpelIoi U JTI0AbMH, HaBbIKAMU IIPY BBINIOJIHEHUH 33JaHUN Ha
PYKOBOJICTBOM, oOIIeHus, COTPYJHHUYECTBA B IIPAKTUYECKUX 3aHATUSAX,
MOTPEOUTEIMU pa3IMyYHbIX 00JaCTsIX, YMEHUSIMU nabopaTopHbIX paboTax,
OTCTanBaTh COOCTBEHHOE MHEHHE, | KypcoBOM paboTe, yueOHOMH
OBITh TEPIIUMBIM K MHEHHUIO MIpaKTUKE
JIPYTUX, KOHTAaKTHOCTb B
pa3IMYHbIX COLIMATIBHBIX IPyNIax
Bbpartb Ha cebs - IPOSIBJICHNE OTBETCTBEHHOCTH 32 | - HAOJIOJIEHUE U OLIeHKa
OTBETCTBEHHOCTb 32 paboTy NOTYMHEHHBIX, PE3yJbTaT | JIOCTH)KEHUN 00ydYarouuxcs
paboTy YIEHOB KOMAaH/IbI | BBIMOJIHEHUS 3a/1aHUi IIPY BBINIOJIHEHUM 33JaHUN Ha
(TOTYMHEHHBIX), MPAKTUYECKHUX 3aHATHUSAX,

PE3YJIBTAT BBITOJIHEHHS
3a1aHuN

n1a0opaTOpHBIX padoTax,
KypcoBoii pabote, yueOHOI
IIPAaKTUKE

CamocTosTeNbHO
OTIPETICIISITh 3a1a91
po(heCCHOHATLHOTO 1

- IJITaHUPOBaHUE 00yJarOIIUMHUCS
MOBBILIEHUS INYHOCTHOTO U
KBaJIM()UKAIIMOHHOTO YPOBHS

- HAOJIFOIEHYE U OIIEHKA
JOCTIKEHUH 00yJaromuxcs
HpI/I BBITTIOJIHCHUUN Sa)IaHI/II\/’I Ha
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JIMYHOCTHOI'O pa3BUTHA,
3aHUMAarbCs
CaMOO6pa?>OBaI-H/IeM,
OCO3HAaHHO ITTaHUPOBATH
TIOBBIIICHHE

MPAaKTUYCCKHUX 3aHITHSX,
n1abopaTOpHBIX paboTax,
KypCOBO# pabore, yueOHOI
NPaKTUKE

KBATM(DHKAITIH

OpueHTHPOBATHCS B - IPOSIBJICHUE UHTEpECca K - HaOJIIOZICHUE | OIICHKA
YCIIOBHSIX YaCTOM CMEHBI | MHHOBAITHSIM B 00JIACTH JOCTYKEHUH 00yJaroIIuxcs
TEXHOJIOTHI B npoeCCUOHATBHOMN IEATSIFHOCTH | MIPH BHIMOJIHEHUH 33JaHUN Ha
poheCCHOHATTHHOM MPAKTUYECKHUX 3aHSATHUSX,
JEATEILHOCTH 71a00paTOPHBIX paboTax,

KypcoBoii paboTte, yueOHOi
HPaKTHKE
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