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1 Ilesiu ocBOEHHUSA TMCHUTIINHBI

Henssmu ocBoenus auctuiuinasl b1.B.08 «IIpoekTtupoBanue cucteM rujgpo- ¥ ITHEBMOIPHUBOAA»
SIBIISTFOTCSI:

1. @®opMHpOBaHUE Yy CTYICHTOB CHUCTEMBbI 3HAaHWU IO TPoOIeMaM HPOEKTHPOBAHUS CHUCTEM
TUAPABIAYECKOrO U THEBMATUYECKUX IIPUBOIOB MAIIUH.
2. OBnaseHne OCHOBHBIMH NPUHIMIIAMH MOCTPOEHUS THAPABINYECKUX U THEBMAaTHYECKUX CXEM

JUTSL PEIICHUS] KOHKPETHBIX KOHCTPYKTOPCKHUX, TEXHOJOTHYECKUX U IKCIUTYaTAIlMOHHBIX 3a71a4, CBA3aHHBIX C
CHUCTEMaMH THUPABIMYECKOTO ¥ ITHEBMATUYECKOTO MTPUBOJIOB B TEXHOJIOTHYECKUX MaITUHAX.

3. @dopmMupoBaHue 3HAHUW 1O BbIOOPY HOBBIX A(G(EKTUBHBIX CHUCTEM THUIPO- U
MTHEBMOTIPUBOJIOB.

4. [IpnoOpereHre HABBIKOB pEIIECHUs MPAKTHYECKUX 3a7ad MO pacyeTy M KOHCTPYUPOBAHUIO
CUCTEM THPABIMYCCKUX W ITHEBMATHUECKUX ITPUBOJIOB.

5. Osnaodenue 00CMAMOYHLIM  YPOBHEM OOWENnPOPECCUOHAIbHBIX U NPOPEeCCUOHATbHBIX
Komnemenyuti 8 coomeemcmeuu ¢ mpeboganusimu DPIOC BO no cneyuanvnocmu 15.05.01
Ilpoexmuposanue  mexHono2U4eCKUX  MawiuH U  KOMNWIEKco8  cneyuanuzayus  Ilpoexmupoearnue
MEMANIypeUYecKux Mauut U KOMNIEKCO8.

2 MecTo TUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NMPOrpaMMbl
NOJATOTOBKH CHENHAJINCTA

Hucuunnuza b1.B.08 «IIpoexktupoBanue cucrteMm rupo- U MHEBMOIPUBOJIa» BXOAUT B BAPUATUBHYIO
4yacTh 0J10ka 1 0oO6pazoBaTenbHOM IPOTPAMMBI.

Jlnst w3ydeHusi NUCUUIUIMHBI HEOOXOMWMBI 3HaHMs (yMEHUS, BIaJcHUsS), CHOPMHpPOBAHHBIC B
pesynbTate uzydenus bl.b.16 «Mmxenepnas rpaduka», bl1.b.15 «Teopernueckas mexanuka», b1.b.21
«TexHonoruss KOHCTPYKIHMOHHBIX MaTepuasioB», bl1.b.25 «OcCHOBBI TPOEKTUPOBAHHS MEXaHUYECKOTO
00opyIOBaHUY.

3Hanus (YMEHHUs, BJIaJICHUS), IOJTyUYCHHBIE MPU W3YYEHUU NAHHOM AUCHUIUIMHBI OYAYT HEO0OXOIUMBI
npu paccmorpennn aucuuumabl  b1.B.JIB.4.01 «IIpoekTupoBaHne METAIyPTHUYECKUX TOIBEMHO-
TpaHCIOPTHBIX MamuH», 51.B.07 «l[IpoexkTupoBaHne TEXHOJIOIMYECKUX MAIUH U KOMILJIEKCOB MPOKATHOTO
MIPOU3BOJICTBAY.

3 Komnerenuuu oOyuamomerocsi, ¢(opMupyeMble B pe3yJibTaTe OCBOEHHMS [IHCHUILIUHBI H
IUIAHMPYeMble pPe3yJabTaThl 00y4eHus!

B pe3yibTaTe OCBOCHUSA NUCHUIIJIMHBL (MO,Z[y.]'IH) «HpOGKTI/IpOBaHI/Ie CUCTCM T'HUApPO- U ITHCBMOIIPpHUBOAA»
O6yan0HlHﬁCH JOJIKCH 06J'IaIlaTB CJICAYIONIUMHU KOMIICTCHI UMM

CrpyKkTypHBII
JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH

IIK 3 cnoco0HOCTBIO y4YacTBOBATH B PadoTax MO /0BOAKEe W OCBOCHHIO MAIIWH, 3JEeKTPONPHBO/AOB,
THAPONPUBOJAOB, CPEACTB TMIPONHEBMOABTOMATHKH, CHCTEM, Pa3IMYHbIX KOMILIEKCOB, IPOLECCOB,
o0opynoBaHMS W NPOU3BOACTBEHHBIX O0OBEKTOB, TEXHOJIOTHYECKHX IPOLECCOB B X0JA¢ MOATOTOBKH

NPOU3BOJCTBA HOBOI MPOAYKINH

3HaTh - OCHOBHBIC OIIPCACIICHUA U TIOHATUS B obOmactu TUAPABINYCCKUX MAIIUH U 060pyI[013aH1/1;1;

- paHee HaKOILJICHHBIM OIIBIT INOATOTOBKH IIPpONU3BOJACTBA HOBOM PO AYKI NN



CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII U

[Mnanupyembie pe3yabTaThl O0ydSHHS

TUIPABIMYECKOTO 000PYIOBAHMS METAILTYPTHYECKUX 3aBOJIOB; TEXHOJIOTHUYECKUE MTPOLIECCHI
pacuera jAeTaiei U y3j10B rUApPaBINYECKOro 000pYyJOBaHMS METAJIYPrUUECKUX 3aBOJIOB

— OCOOCHHOCTH HCHBITAHWH MpPH CJade B OSKCIUTyaTalldi0 HOBBIX OOPa3IOB W3ICIUN
TUIPABIMYECKOTO 000PYIOBAHUS METAIUTYPTHIECKUX 3aBOJIOB.

YmMmeTs

— y4acTBOBATh B pabOTax IO JIOBOJKE M OCBOCHHUIO TEXHOJOTUYECKHUX ITPOLIECCOB
TUIPaBINYECKOro 000py10BaHUS METAILTYPTrUYECKUX 3aBOJIOB,;
— MPOBEPSTHh KAU€CTBO MOHTAaXKa U HAJIAJIKU IIPU UCIIBITAHUAX JETaleH U y3JI0B
TU/IPaBIMYECKOr0 000pYJOBaHMs; y4acTBOBATh B pab0OTax MO JOBOJKE U OCBOEHUIO
TEXHOJIOTMYECKHUX MPOLECCOB TMAPABINYECKOr0 000PYI0BaHUS METAILITYPrUUECKUX
3aBOJIOB;
- NPUMEHSTHh MCHBITAaHUS MpPU clade B OSKCIUTyaTallMl0 HOBBIX OOpa3loOB 3NNl
TUIPaBIMYECKOr0 O00OPYAOBAHUS;, MPOBEPSITh KAueCTBO MOHTaXa W HalaIKU IpU

UCIIBITAHUAX )IeTaneﬁ U Y3JI0B THUAPABIUYCCKOIO 06OPYI[OBaHI/I$I MCTAJLUTYPru4CCKUuX
3aBOI0OB.

Bnazets

- HaBBIKAMH y4acTHs B pabOTax Mo JIOBOJKE W OCBOCHHIO TEXHOJOTUUYECKUX
MIPOLIECCOB TUAPABINYECKOTO 000PYAOBAHUS METAILTYPIHUECKHX 3aBO/IOB,;

— HaBBIKAMH TIPOBEPKH Ka4yeCTBA MOHTAKa M HAJIAJKW TIPU UCTIBITAHUSIX JIeTajeH 1
y3J10B TUPABINYECKOTO 000PYAOBAHMUS;

— HaBBIKAMU UCTIBITAHHUH MPHU CJIa4€ B KCILUTYaTAIlMI0 HOBBIX 00Pa3IloB U3AEITUi

TUAPABINYECKOro 000py10BaHusI.

IIK-12: cioco0HOCTHIO 00ecneYuBaTh MOAETHPOBAHNE MAIIIUH, JIEKTPONPUBOA0B, TMIPONPHBO/I0B,
CpeCTB rHAPONTHEBMOABTOMATHKH, CHCTEM, Pa3JIMYHBIX KOMILJIEKCOB, NIPOLECCOB, 000PY10BaHUS U
TeXHUYeCKHX 00beKTOB U TEXHOJIOTHYECKHUX MPOILECCOB € MCNO0Ib30BAHUEM CTAHAAPTHBIX NAKETOB H

CpeICTB AaBTOMATH3UPOBAHHOI0 MPOEKTHPOBAHHUS, IPOBOIUTH IKCIIEPHMEHTHI M0 33JaHHBIM MeTOIMKAM
¢ 00paboOTKOIl U AHAJIM30M Pe3YJbTATOB

3HaTh

— OCHOBHBIC OIPEACICHWS W TMOHATUS B 00JacTH THJIPABIMYCCKUX MAaIluH U
000opyI0BaHuUs;

— OCHOBHBIC MCTOAbI HCCHG,I[OB&HHI;'I TUAPAaBIMYCCKUX MAIIWH U 060py,HOBaHI/I$I;

— TpPUEMBbl TPEICTABICHHS PE3YJIbTATOB HCCICAOBAHUA  TUAPABIMYCCKHX MAallHH |
000pyI0BaHUA.

VYMeTh

— COCTaBJIATH PACUCTHBIC CXEMBI JJI1 MOACTUPOBaHUS IMTPOLNECCOB MEXaHUKHU KUAKOCTH 1
ra3a B I'MAPaBJIMYCCKUX MalllMHaX U O60py,Z[OBaHI/II/I;

—  npuoOpeTaTh U PACHIUPATh 3HAHUS B 00J1aCTH MPUMEHECHUS THIPABIMYCCKUX MAIIUH
000pyn0BaHuUS;

— pfliaTb 3aJa4u U O6C}’)KI[8.TB CIIOCOOBI 9(1)(1)6KTI/IBHOFO HCIIOJIB30BaHUA
TUAPABIMYCCKHUX MAIIMH U O60py,HOBaHI/I$I

Bnanets

- OCHOBHBIMH METOJIAMH PEIICHHS TUIIOBBIX 3a/1a4 pacyeTa THIPaBINYECKUX MAIIUH
1 000pyIOBaHUS;

- HaBBIKAMHU M METOIMKAMH 000OIICHUS PE3yJIbTaTOB PA0OThI THUIPABIHMYECKIX
MAIIIMH ¥ 000pYIOBaHUS U MOATOTOBKY MaTePHAJIOB Ha MATEHT (TI0JIe3Hast MOJIEIb);

- COBEPILIEHCTBOBAHUS MPO(EeCCHOHAIBHBIX 3HAHUN M YMEHUH 110 pacueTy
KOHCTPYUPOBAHUIO THAPABINYCCKUX MAIIMH U 000PYIOBAHHUSI.

CrpykTypHBIil
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHHs

IIK 14 cnoco0HOCTHIO NPHMEHSITh CTAHIAPTHbIE MeETOAbI pacyeTa NPH NPOEKTHPOBAHWU MAIIMH,




CrpyKTypHBIi

JJIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU
3JICKTPONIPMBOA0B, T'HAPONPHUBOAOB, CPEACTB THAPONHEBMOABTOMATHKH, CHCTEM, Pa3JIHYHbIX
KOMILIEKCOB, MPOLECCOB, 000pYyAOBaHMS W IPOH3BOJACTBEHHBIX O0OBEKTOB, JeTajledl H y3/10B
MAIIMHOCTPOCHUS
3Harthb - TEPMHUHOJIOTHIO [I0 OCHOBAM IIPOEKTUPOBAHUS OOBEKTOB TUPABINYECKOIO

000pyI0BaHMS;

- OCHOBBI ITPOSKTUPOBAHUS OOBEKTOB THAPABIMYECKOTO 000PYIOBAHUS;

- OTaIlbl U MOCJICA0BATCIIbHOCTb ITPOCKTUPOBAHUA O6’I)€KTOB ruapaBJIndCCKOro
000pyI0BaHUS.

VYmMmeTh

- COCTaBJISITh TEXHUYECKOE 3a/IaHKe, pa3padbaThiBaTh TEXHUUECKOE MPETIO’KEHIE HAa OCHOBE
3HAHWUM TEXHOJIOTMH U 000pY/IOBaHUS TUAPABINYECKOTO 000PYAOBaHUS;

- p33pa6aTBIBaTB TEXHUYCCKOC MPCATTOKCHUC, BBITIOJIHATH 3CKHU3HBIN IMPOCKT Ha OCHOBC
3HAHUH TEXHOJIOTMH U 000pyIOBaHUS

TUPABIMYECKOTO 000pYI0BAHUS;

- Ha OCHOBE 3HaHUU TEXHOJIOTUU U 00OpYIOBAaHUS THAPABIMYECKOT0 000pYyI0BaHUS
MCTAJLTYPTUICCKUX HpeHHpHﬂTHﬁ, IMPOBOANTH HeO6XO)II/IMBIe IMPOCKTHLIC PACYCTEI.

Bnazets

HAaBBIKAMU BBIIIOJITHCHU A

— TEXHUYECKOTO MPEAIOKEHUsI THAPAaBINYECKOro 000pyA0BaHNUS;

— TIPOBEICHHS PAcYETOB MO0 0OOCHOBAHHUIO TIPEIaraeMoi KOHCTPYKITHH
TUPABJIMYECKOTO 000PYI0BaAHUSI.

IIK-15: cnoco0HOCTHIO NPUHUMATH y4acTHe B padoTax o pacyery U NPOeKTHPOBAHUIO MAIIIMH,

3J1eKTPONPHBO/IOB,
KOMILIEKCOB, MPOII

TUAPONPHUBOAOB, CPEICTB IMIPONTHEBMOABTOMATHKHU, CUCTEM, PA3JINYHBIX
eccoB, 000PYI0BAHUSA U MPOU3BOJACTBEHHbIX 00bEKTOB, JeTaJjieil U y3JI0B

MAaIIMHOCTPOUTECJIbHBIX KOHCprKHI/Iﬁ B COOTBECTCTBHUMU C TEXHUYECCKHMH 3aJaHUAAMH U UCITOJIB30BAHUEM

CTAHJIAPTHBIX Cpej

CTB AaBTOMATHU3AIUH ITPOCKTUPOBAHUSA

3HaTh

— OCHOBHBIE ONIPEICTICHHUs, TEPMUHOJIOTHIO, IPUHATYIO B Cpeie pa3padOTUNKOB
CAIIP;

—  OCHOBHBIE dTambl U IIOCIEI0BATEIbHOCTD CO3JaHHU TEXHUYECKHX CUCTEM, LIEIU U
3agaun npumenenus CAIIP;

—  CcOCTaB U TpeOOBaHUS K TEXHUYECKUM M MPOTPAMMHBIM CPEICTBaM aBTOMATHU3AlNH
UH)XEHEPHOTO TPY/a;

— OCHOBHBIC ITPUEMBI U MCTOAbI BEACHUA IIPOCKTHLIX U PACUCTHBIX pa60T 1o
COBCPHICHCTBOBAHWIO MAlllUH U O60py,HOBaHI/I$I MCTAJLNTYPIrU4IC€CKOT'O IIPOU3BOACTBA
MCTOAaMH KOMIIBOTCPHOI'O ITPOCKTHPOBAHUA

YmeTb

— IMPUMCHATDb METOAbl KOMIIBFOTCPHOI'O ITPOCKTUPOBAHUSA ITPHU CO3JaHHUU U
MOACPHHU3aIUH TCXHUYCCKUX U TEXHOJIOTHYCCKUX KOMIIJICKCOB,

—  NIPOBOJHTH BBIYHMCIICHUS C IPUMEHEHNEM YHCIIEHHBIX METO bl pacyera
METATYpPrHYeCKUX MAaIIUH U 000pyI0BaHHs U 000CHOBBIBATH pallMOHAIBHBIA UX
BBIOOD;

— AHAIIN3UPOBATb, CHHTC3UPOBATE U KPUTHYCCKH PE3FOMUPOBATH ITOJTYUCHHYIO
I/IH(I)OpMaI_II/IIO C UCIIOJIb30BAHUCM KOMIIBIOTCPHBIX TEXHOJIOT Uit

Bnaners

—  INPAKTUYECKUMHU HABBIKAMMU 110 aJanTallUi BUPTYAJIbHBIX CPEICTB I €AIMHUYHBIX
JieTajen U y3JoB;

MPAKTUYCCKUMHU HABBIKAMU I10 aJlallITalilul BUPTYAJIbHBIX CPCACTB IJId HYK]




CrpyKTypHBIi
JJIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHUs

KOMIICTCHII U

KOHKPCTHOI'O IMTPOMU3BOACTBA

IIK-16: cnocodHOCTHIO nmoaAroTaBJIuBaTb TEXHHYECCKHE 3aJaHHUA Ha pa3pa60TRy MPOCKTHBLIX
peme}mﬁ, pa3paﬁaTbIBaTb 9CKHU3HbIC, TCXHUYECCKHEC H paﬁoque MNPOCKTbI MAalllMH, 3JEKTPOIPUBOI0B,
TMAPONPUBOAOB, CPEACTB TI'UJAPOIMHEBMOABTOMATUKH, CHCTEM, PpPa3IMYHbLIX KOMILICKCOB, IIPOLECCOB,
060py)101;am/m U TNPOU3BOACTBECHHBIX 00bEKTOB C MCHOJIL30BaHHEM CpeacTe aBTOMaTH3allMU
NMPOCKTHPOBAHUA H MEPEAOBOro omnbIiTa pa3pa60Tlm KOHKprHTOCl'[OCOﬁHbIX I/I3)I€J'[I/Iifl, Y4yacrBoBaThb B
PacCMOTpEHU N pa3.1qu0171 TeXHHYeCKOoii AOKYMEHTAIUU, IIOATr0oTaB/IMBATH H606XOIll/lele 0630])])],
OT3bIBbI, 3AK/IIOYCHU A

3HaTh - TCPMHUHOJIOTHIO ITIO OCHOBAM pacydc€Ta U MPOCKTUPOBAHUA 00BEKTOB TUAPABINYCCKOTO
000pyI0BaHUS;

- OCHOBBI pacueTa 1 MPOEeKTUPOBaHUSI 0ObEKTOB TUAPABINYECKOI0 000PYIOBaHMUS;

- OTaIlbl U MOCJICA0BATCIIBHOCTb ITPOCKTUPOBAHUA 00BEKTOB ruapaBJINdCCKOro
000pyI0BaHUS.

YmeTh - COCTaBJISTh TEXHUYECKOE 3a/laHue, pa3padaThiBaTh TEXHUUYECKOE NIPETOKEHIE HAa OCHOBE
3HAHWUM TEXHOJIOTMH U 000pYIOBaHUS TUAPABINYECKOTO 000PYAOBaHUS;

- p33pa6aTBIBaTI) TEXHUYCCKOC MPECATTOKEHUC, BBITIOJIHATH 3CKHU3HBIN IMPOCKT Ha OCHOBC
3HAHMH TEXHOJIOTMH U 000pyI0BaHUS

TUPABIMYECKOTO 000PYI0BAHHS;

- Ha OCHOBE 3HaHUIl TEXHOJIOTUU U 000OPYJOBAaHUS THIPABIMYECKOTO 000pYyIO0BaHUS
METAJUTYPTHUECKUX TPEINPHUSITHIA, TPOBOIUTH HEOOXOMMBIE TIPOCKTHBIC PACUYETHI.

Bnanets - HaBBIKaMH MOATOTOBKH TEXHUYECKOHN JOKYMEHTAIIMH MPU pa3pad0TKe THIPABINYECKOTO
000pyI0BaHUS METAJLTYPTHUECKHX MAIIIUH,

- HaBBIKaMH MPOBECHUS PACUETOB CUCTEM THAPABINYCCKOTO MTPUBOIA METAIITYPTrUISCKUX
MAaIllMH U arperaTos.




4 CTpyKTypa M cojlep:KaHHe TUCHUILINHBI (MOIYJIsl)
OO11ast TpyI0EMKOCTh AUCIUIUIMHBI COCTABIISICT 6 3aueTHBIC eqUHHIBI 216 akaj. yacoB, B TOM YHCIIE:

— KoHTakTHas pabora — 116,7 akan. 4acos:

— aymurtopHas — 112 akan. gacos;
— BHeaynuTopHas — 4,7 akaj. yaca;

— - B ¢popMe npakTHueckoil moaroroku — 10 akaz. yaca;

— camocTosTenbHas padora — 63,6 aka. 4acos,
— TIOATOTOBKA K 9K3aMeHy — 35,7 akaJl. 9acos.

AynutopHas Bun camocrositensHOM =

KOHTaKTHas S o paboThI E -
T
= pabora 8 2 ) S B
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&) = |3 =285 g & KOHTPOJIS YCIIEBAEMOCTH S = ;

& 8 = % T = - Z
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B |5 o8| q0 .;2
1.Tema: BBegenue. OcHOBHBIE TOHATHUS U | A 8 2 |8/4]10 H3y4YeHHUE MaTepHaa, YcTHBIN onpoc, cravya [TK-3-3yB
OINpe/ieNieHusl N0 CHCTeMaM TUAPONpPHUBOJA 141 HOJIrOTOBKA K JabopatopHoMy |n1abopatopHoii pabotel  |[1K-12-3yB
MeTaJuTyprudeckux MamuH. Kinaccuduxarus 3a/IaHUI0, BBITIOJIHEHUE [1K-14-3yB
THJIPOIPUBOIOB METAJIyprU4eCKUX MaIlllH. KOHTPOJIbHON paboThl
Crnenuduxa IIPUMEHEHMSI IIPUBOJIOB
MeTaJUTyprHYeCcKUX MallluH u
TEXHOJIOTHYECKUX KOoMIUIeKcoB. HazHaueHue
IIPUBOJIOB METAJUTYPrUYECKUX MALIUH.

2. Tema: Hacocel M HacocHele yCTaHOBKH | A 8 4 18/4|10 U3y4eHUE MaTepuaa, Cnaua nabopaTopHoit [1K-14-3yB
IPUBOJOB  METAJUIyprMYECKMX  MAIIMH. nu HOJIrOTOBKA K JJa00OpaTOpHOMY | pabOThI I1K-15-3yB
I'mapaBiavueckue UHMIMHIPHIL M MOTOPBI 3aJJaHUIO, BHINOJIHEHHUE [1K-16-3y
IIPUBOJIOB METAJUTYPrUYECKUX MALIUH. KOHTPOJIHOH paboThI
3 Tema: AnmapaTypa THAPOTPUBOIOB A 8 4 |8/4110 U3y4eHUE MaTepuaa, Cnaua nabopaTopHoit I1K-3-3yB
METATYPrHYECKIX MAIIMH. THAPOTIEPEAH C nu MOJIFOTOBKA K MMPAKTUYECKOMY | pabOTHI, npoBepKa [1K-12-3yB
JIPOCCENBHBIM perylHpoBaHHeM, c 3aHATHIO, BHITIONHEHHE KOHTPOJIHON paboTHI [1K-14-3yB
KOHTPOJILHON paboThI




AynuTtopHas

Bun camocrodTensHON
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MAIlMHHBIM  PEryJUpOBaHUEM, OCHOBHEIC
SHEPTeTUYECKUE COOTHOIICHUS W BHEIIHHUE
XapaKTepUCTHKH, METOJAMKAa  pacdyera ™
MIPOEKTUPOBAHMS THIPOTIEPEaay; COCTABICHHUE
CXeM THUIPABIMYECKUX W ITHEBMaTHYECKUX
nepeaay
4, Tema: Pacuer W  KOHCTPYHpOBAHHE A 8 2 |8/4]10 H3y4YeHHUE MaTepHaa, Craya npakTU4ecKon [1K-14-3yB
IHAPABIMYECKHX CHCTEM METATTYPIHYECKHX " MOJTOTOBKA K MPAKTHYECKOMY | pabOThI [TK-15-3yB
MamuH. Pacuer mapaMeTpoB  LMIMHJpOB, SaHSTHIO, BBILIOJTHCHNC [K-16-3y
MOTOPOB. Pacuer TPyOOIPOBOIOB KOHTPOJILHOH PabOTHI
TUIPABINYECKUX U MTHEBMATUYECKHX CHCTEM.
PazpaboTka MPUHIIMITAATIEHO M
TUIPABIMYECKOM  WJIM  [HEBMAaTUYECKOM
cucteMbl. BeI60p ruapo- mHeBMoOanmapaTypsbl.
Omnpenenenrue mapaMeTpoB M XapaKTEPUCTHK
HACOCHOHM YCTaHOBKHU.
5.Tema: IIpoekTupoBaHue cCUCTEM A 8 2 |8/4/10 U3y4YeHUE MaTepuaa, Cnaua naboparopHoit [1K-3-3yB
TUIpaBINYeCcKUX MpuBoAoB. CocTaBieHue 141 MOJTOTOBKA K TAOOPaTOPHOMY  |paboOThI [1K-12-3yB
CXE€M TUpaBIMYECKHX MPUBOIOB 3aJJaHUIO, BBINIOJIHEHHUE [1K-14-3yB
METaJUTYPrHUECKUX MAIIHH. KOHTPOJIbHON paboThI
6.Tema: OCHOBHBIE CXEMBI THAPONIPUBOJIOB A 8 2 |8/4(13,6 U3y4eHUE MaTepuaa, Cnaua nabopaTopHoit I1K-14-3yB
MeTaJTypruueckux MamuH. CHCcTeMBbl nu MOJIFOTOBKA K JJa0OpaTOpHOMY | paboThl, MpOBEpKa I1K-15-3yB
yIpaBJICHUS TUIPABINYSCKUMU MPUBOAAMHU 3a/IaHUI0, BHITIOJTHEHHE KOHTPOJIHON paboThI I1K-16-3y
METAJUTYPTHUECKUX MAIUH KOHTPOJILHON paboThI
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5 Oo0pa3zoBarenbHble 1 HHPOPMALIMOHHbIE TEXHOJIOTHH

Jnst peanu3aiiuy IpeyCMOTPEHHBIX BUJOB y4eOHOW paboThl B KauecTBE 00pa3oBaTeIbHbIX
TEXHOJIOTUH B  MPENoJaBaHUM JUCHUIUIMHBI  «lIpoekTHpoBaHWE CHCTEM THIPO- U
ITHEBMOTIPHBO/A» HCHOJB3YIOTCA MPAOUYUOHHAA, UHQOPMAYUOHHO-KOMMYHUKAYUOHHAA
obpazoeamenvHble MEXHOI02UU.

1. TpaguumnoHHble 00pa3oBaTeIbHbIe TEXHOJOIHH OPUECHTUPYIOTCS Ha OPTaHU3aLUI0
00pa3oBaTebHOTO MPOIIECcCca, MPEANOIAraloNIyio IPSMYIO TPAHCISIIUAIO 3HAHUHN OT
MIPETo/1aBaTells K CTY/ICHTY (MPEHMYILECTBEHHO Ha OCHOBE 0OBSCHUTEIHHO -MILTFOCTPATUBHBIX
METO0/I0B 00yueHHs ). Y4ueOHas AeSITEIbHOCTD CTY/IEHTa HOCUT B TaKUX YCJIOBUSAX, KaK IPaBUIIO,
PENpPOAYKTUBHBIN XapaKTep.

Dopmul yueOHbIX 3AHAMUTL C UCNONB306AHUEM MPAOUUUOHHBIX MEXHOIO0UTL:

WNudopmanmonHas JeKIus — mociae1oBaTeIbHOe H3II0KEHIEe MaTepralia B
JTMCUUTUTMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE IPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMHU
(MOHOJIOT TIpeno1aBaTes).

[IpakTueckue/ mabopaTopHble 3aHATUS TPOBOAATCS B (hopMe MPAKTUUECKOHN MOATOTOBKH B
YCIOBUAX  BBIMOJHEHHS  OOy4arolMMHCS  BUAOB  paboOT, CBSA3aHHBIX C  Oymaymiei
npodeccuoHaIbHOM  JESITETbHOCThIO M HANpaBICHHBIX Ha (OpMUpOBaHUE, 3aKpEIUICHHUE,
pa3BUTHE MPAKTUYECKUX HABBIKOB U KOMIETEHIIMNA MO Mpouit0 00pa3oBaTeIbHON MpOTrpaMMBbl.
CamocTtodaTtenbHas paboTa CTUMYJIUPYET CTYAEHTOB B IPOIECCE MOATOTOBKH K MPAKTHYECKUM
3aHATUSAM U UTOTOBOM aTTeCTalUH.

2. NuadpopManmOHHO-KOMMYHUKAINIMOHHBIE  00pa30BaTe/ibHble  TEXHOJIOTUM —

opranu3zaiusi 00pa30BaTEILHOTO TPOIlecca, OCHOBAHHAS HA MPUMEHEHUH CIEIIHATH3UPOBAHHBIX
MPOTPaMMHBIX CPEJl U TEXHHUYECKHX CPEACTB PAOOTHI ¢ HH(POpPMAITUEH.

@®opmbl y4eOHBIX 3aHSATHH C KCIOJIb30BaHHEM HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH:

Jlekuus-BU3yau3aIys — HU3JIOKEHUE COJCP)KAaHUS COINPOBOXKIACTCS MpPE3CHTAIHeH
(meMoHcTpanuer yd4eOHbIX MaTEpUANIOB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WIDTFOCTPATUBHBIX, rpapuIecKux, ayro- U BUICOMATEPUATOB

[lepeqaya HEOOXOMUMBIX TEOPETHUECKUX 3HAHUH M  (POPMHPOBAHHUE OCHOBHBIX
NpeACTaBIeHUd 1O Kypcy «[MApO M MHEBMOAaBTOMATHKA» IMPOHMCXOIHMT C HCIIOJb30BaHHEM
MYJIbTHMEIUIHOTO 000PYIOBAHMSL.

Jlnist ipoBeIeHUS JICKITMOHHBIX 3aHATUI UCHOJIB3YETCs MPE3EHTAIIMOHHOE 000pyI0BaHNE

(mpoexTop, 3KpaH, HOYTOYK).

Jlnisi BBINIOJTHEHHS JIA0OPATOPHBIX PAa0OT KCIOJIB3YETCSl JIAOOPATOPHBIA MPAKTUKYM 10

MEXaHHUKE JKUIAKOCTHU U ra3a, KOTOPbIi BKIIOYAET B CeOs:
— yudeOHO-uHxXeHepHyto nporpammy Fluid Sim;
— y4eOHbIl KoMmIUIeKke «[[HEeBMOABTOMATHKA.

Jl7is BBITIOJIHEHUSI CAMOCTOSITENIBHBIX 3aJaHUil CTyleHTaM HEoOXOIUM MepCOHATbHBIHN

KOMIIbIOTEp co ctanmapTHbIM maketom Microsoft Office (Word, Excel, Power Point).

6 YdyeOHO-MeTOaMYECKOe O0ecrevyeHre CaMOCTOSITeJIbHON PadoThl CTY1eHTOB

Hpumepubte 3a0anus Ha Jlaﬁopamopnblx 3anamunx



1. Pa3paboTarh THIpaBINYECKYIO (ITHEBMATHYECKYIO0) CHCTEMY YIPABICHUS MHJIUHIAPOM
OJIHOCTOPOHHEI0 JEHCTBUS.  YIPABIEHUE HENPSMOE, C HCIOJB30BAHUEM POJIMKOB.
[Ipunoxxennas macca rpysa 20 kr.

2. Pa3paboTaTh SJIEKTPUYECKYI0  CHCTEMY YIPABICHHUSA IWJIMHAPOM OJHOCTOPOHHETO
neiictBus. [Ipunoxennas macca rpy3a 50 kr. [IpegycMoTpeTs peryiaupoBaHue CKOpPOCTH
npsiMoro xoja mroka. Ilpu nocTvkeHuu naBieHus B nopiiHeBoi nojoctu 4,5 Mlla,
JIOJDKHA 3aropeTbesi CUTHaNbHas Jammnouka. [lpeacraBuTh rpaduk nepeMenieHui ,
Harpysku, ckopocren mroka I'Tl.

3. PaszpaboraTh IJCKTPUYECKYID CHUCTEMY YIPABJICHHS IIMIPOM  JIBYCTOPOHHETO
NEeUCTBUS, C yIpaBleHUEM OT 4/2 pacnpelneiauTens ¢ IEKTPOMarHUTHBIM YIPaBJIE€HUEM
06e3 mnpyxuH (c pydHbIM nyOnupoBaHueMm). llpeacraButh rpaduk nepemerieHUd u
ckopocrei mroka I'1l.

4. Pa3pabotarh cucteMy yrpaBieHMs Uid IociuenoBarenbHoi padotsl nByx I'Ll. Bropoit
I'] BeIABUTAETCA MOCIE MOJHOTO BhIABMKEHHS niepBoro 'Ll m mocTrkeHus JaBieHHS B
nepBoM ['l] maBnenus 4 Mlla. IlpenycMoTpeTh IpoccenbHOE pEeryaTupoBaHuE CKOPOCTH,
perynupoBaHue aaBieHus Bo BTopoM ['1] Ha pabouem xoge.

Ipumepnvle 3a0anusn Ha RPAKMUYECKUX 3AHAMUAX
[Moctpouts mporpamme FluidSim siexkTporuapaBindeckue CXeMBbl.

3.J1eKTp0rm[paBquec1caﬁ ¢xemMa ¢ IPUMECHEHUEM U3 BIOHKIUH

J11st 3arpy3KH ¥ BRITPY3KHU JIETAICH IBEpb KOTJIA OJKHA OBITh OTKPHITA HA KOPOTKOE BPEMSI.
JI71s1 OTKPBITHS U 3aKPBITUS IBEPU CITY)KUT JIBYXCTOPOHHUU NUIUHAP. YTIpaBICHUE IIUIHHIAPOM
BO3MOYKHO, KaK C TOMOIIbIO PYYHOUM KHOIIKH, TaK U OT HOKHOM neganu. [lociie okoHuaHus
BO3JICMCTBUS HA COOTBETCTBYIOIIYIO KHOTIKY HJIM TEANh [MIHHAP JOKEH COBEPIIUTH
00paTHBIN X0/ M 3aKPBITh IBEPh KOTJIA.
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2 QJICKTPHYCCKAad CXEMaA C HOPMAJIBbHO PA30OMKHYTBHIMH KOHTAKTaMH
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3. CucremMa ynpasJ/ieHHs I10CJI€A0BATENbHOCTBIO IeHCTBUI 110 JABJIEHUIO U IIyTH

Hlar 1

3anosiHUTe PYHKIIMOHATBHYIO quarpamMmy. [loMHUTE, 9TO yCIOBUS 3amycKa 3aJaHbl B OTIMCAHUH
npo6seMbl. O003HaUYbTE KOHEUHBIN BBIKITIOYATEINb, KOTOPBIM KOHTPOJIUPYET KpalilHEee BEpXHEe
MOJIOXKEHHUE MTOKA Kak S1 1 S2 1t KpaitHEero HWKHETO MOJI0KEHHSI.

OyHKIIMOHATBHAS AUarpaMMa
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Hlar 2. U300pa3uTe ruipaBinvYecKyI0 cXeMy

o Jlyst ynpaBiieHust THAPABIMYECKUM IIWIMHIPOM MPUMEHUTE 4/2 37eKTpOMar HUTHBIN
pacnpeienuTeab ¢ IPY>KMHHBIM BO3BPATOM.

* [loHmwxkeHne CKOPOCTH TOHKHO MTPOU3BOAUTHCS ISl MOTOKA, TEKYILETO B APOCCETUPYIOIIUMA
KJIallaH, a He JJIs IOTOKa, TEKYLIEr0 U3 HETO.

* [TomHHUTE, YTO BEC 3aMIPECCOBOYHOTO MPHUCTIOCOOIEHHSI CO3AAET PACTATUBAIOLIYIO CHITY Ha
HITOKE.

* [TonoxeHne KOHEYHOTO BBIKIIOUATENS HA CXeMe 0003HAYaeTCsl BEPTUKAIBLHOM uepToi ().
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Hlar 3.U300pa3uTe 3J1eKTPUIECKYIO CXEMY

Ilonoxkenus pee:

pene K1 BKIIOUYEHO: pacipeeTuTelb NEPEKITI0UYCH, ITOK BBIJIBUTACTCS,
pene K2 BKIIOYEHO: ITOK B KpalHEM BTAHYTOM IOJIOKEHUH,

pene K3 BKIIIOYEHO: MPEBBIIIEHUE JIaBJICHUSA,

ejie K4 BKIIFOYEHO: IIITOK BTITHBAETCS
247 1
i
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o
S0 = MABHLIA BLIKNOYATANk 54 = KHOMKA NoOTeepxaeHns
S1/82 = KOHEYHBH BhIKNKYATENL B1 = pena fasneHuA
83 = kHonka MYCK




IIpumepHoe 3a1aHHe HA KOHTPOJIbHYIO PadoTy

BBINOJHUTE CHHTE3 THEBMATUYECKOM CUCTEMBI YIIPABIICHUS U DJIEKTPOPEIICHHON

cucremsl yrpasiieHUs. [I[pe1ycMOTpeTh MEXaHUYECKOE TOPMO3HOE YCTPOMCTBO ISl TAILIEHUS
CKOpPOCTH B KOHILIE X0Ja MHEBMOLMIUHApa E.
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123 4567 89 101112 13=1

'
1
1
A !
: 1
1
B L
1
\ 1
C b
1
t=5 1 P<30a [— ! |
1
! 1
1
D A R
o
) 1
E i !
T ]
! |
\:
1
1
[Ipu cuHTE3€ CUCTEMBI YIIPABIICHHUS:
1. [IpenycMoTpeTh BO3MOKHOCTh BMEMIATEILCTBO OIepaTopa B pabOTy CHCTEMbI B
J0001 MOMEHT BPEMEHHU.
2. [IpenycMoTpeTh OJIOKHPOBKY CHUCTEMBI YIPaBJICHHsI B Clydae BO3JCHCTBUS Ha

JaTYUKH C BBIXOJHBIMH CUT'HaJIaMH z1 u z2.



7 OneHo4Hble cpeacrea AJisi MpoBEACHUSA l'lpOMC)KyTO‘lHOﬁ arTreCcTanuu
a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCranum:

Crpykry
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[Tnanupyembie pe3ybTaThl 00YUCHHS

OneHouHbIE CpecTBA

IIK 3 cnioco0HOCTBI0 Y4ACTBOBATH B pa00Tax M0 10BOJKE H OCBOCHHMIO MAIIIUH, 3JIEKTPONPUBOAOB, ITHAPOIIPUBO/I0B, CPEACTB

TMAPOIMMHEBMOABTOMATUKH, CUCTEM, PA3/IMYHBIX KOMILJIEKCOB, ITPOLIE€CCOB, 060py11013am/m U MPOU3BOACTBCHHBIX Oﬁ'beKTOB,

TEXHOJOITHIECCKHUX IMPOLECCOB B X0/1€ MOATOTOBKU IPOU3BOJICTBA HOBOI1 NMpPpOAYKIUMA

3HaTh

- OCHOBHBIE OTPEACNICHUS U TIOHATHS B 00MacTH
TUPABIMYECKUX MAITUH U 000PYyI0BaHMUS;

- paHee HaKOIUICHHBIH OMBIT IOJATOTOBKH
MPOM3BOJICTBA HOBOI MIPOTYKITUH
TUPABIMYECKOTO 000pyIOBaHUs
METAJUTyPTHUYECKHX 3aBOJIOB; TEXHOJOTHYECKHE
Mporecchl  pacdera  JeTajled ©u  y3JI0B
TUPABIMYECKOTO 00opyaoBaHUs
METAJUTyPTHYECKHX 3aBOJIOB

— O0COOCHHOCTM WUCIBITAHWN TIpU clIade B
JKCIUTyaTallMl0  HOBBIX  00paslioB  W3AETUi
TUPABIMYECKOTO obopynoBaHus

MCTAJLUTYPIUYCCKUX 3aBOJOB.

Hepeueub meopemuidecCKux 60npocoé K IK3ameny:

N

BB O N O~

12.

13.
14.
15.

0.
1.

Onenka npuBOJIOB METAJUTYPrUHYE€CKUX MAIIMH.

Crnenuduka mpUMEHEHHs IPUBOAOB METALTYPrUYECKUX MAIIUH U
TE€XHOJIOTMYECKUX KOMIUIEKCOB. Ha3zHaueHne npuBooB.
Krnaccudukanus ruapo- 1 nueBMonepesay, 00JacTu uX IpUMEHEHHU.
I'mppaBinyeckue 1 MHEBMATHYECKUE CUCTEMBI.

Pexumel TeueHns ra3a B BO3AyXOIPOBOJE.

TepMoarHaMHuuecKue IPOLECCHI IIPA IEPEMEHHOM KOJIMYECTBE ra3a
VYpaBHEHMsI IBM)KEHUS raza B TpyOOIIpOBOJE.

YpaBHEHME CKOPOCTHU U pacxoa BO31yXa.

ONEeMEHTBI THEBMAaTUYECKUX CHCTEM.

CucreMbl IOATOTOBKH CKATOrO BO3yXa.

ITHeBMaTH4YEeCKHE HUCIIONHUTENIbHBIE YCTPONCTBA METAIITYPTUUECKUX
MaIIVH.

PacnipenenurenpHas u perynupyroas anmnaparypa, IpuHIMI JEHCTBUS,
0COOEHHOCTH KOHCTPYKIIHH.

ITHeBMaTHYECKUE KIIANIaHbl U PACIIPEACIUTENIBHBIE YCTPONCTBA.

Pene. lartuuxu. Ipunmun neiictBus. Oco6eHHOCTH KOHCTPYKLIUH.
[IHeBMaTHUECKHE CUCTEMBI YIIPABJIEHUS METAJNTYPrU4€CKUX MalllKH.




Crpykry

PHBII
AJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpeCTBA
KOMIIETE
HIUU
16. TunoBbIe CXEMBI THEBMOIIPUBOIOB METAJUTYPTUIECKIX MAIITUH.
17. DnemenThl rUApPONPUBOAOB. [ MIpaBInyYeCKUe MAILIMHbI U IEpEIauH,
JIOTIACTHBIE MAIINHbI, 00bEMHbIE THAPONIEpEIaun; MPUHILIMIT JEHCTBUS
TUAPOOOBEMHBIX TIepe/iad.
YMeTh — ydacTBOBaTh B paboTax Mo JOBOJKE U
OCBOEHHIO TEXHOJIOTHUYECKUX MPOIIECCOB
TUIPaBINYECKOr0 000py10BaHUS
METaJUTypru4eCcKuX 3aBOJIOB;
— TPOBEPATH Ka4eCTBO MOHTa)Ka U HAJIATKU
IIPY MCTIBITAHUSIX JETAJICH U Y3J10B MpakTHYecKoe 3a1aHHe
THJIPABINYECKOr0 000pYAOBaHUS; y4acTBOBATh
B pa0boTax IO JOBOJAKE U OCBOCHHUIO Cocmasumv — NpUHYUNUANBHYIO — 2UOPABIUYECKYIO — CXeMY  WUOEePHO2O
TE€XHOJIOTMYECKHUX MPOLECCOB IMAPaBINYECKOIO yempoticmea b3V dommbi:
000pyZI0BaHUS METAJTYPrUYECKUX 3aBOJIOB;
- TIPUMEHATb HCIBITAHHA INPU CHAYE B
9KCIUTyaTallMl0 HOBBIX O0Opa3loB M3AeNUN
THJIPABIMYECKOT0 000PYNIOBaHUs; MPOBEPSTH
KaueCcTBO  MOHTaXa W  HaJAOKu  IpHU
HCIIBITAHUSX neranein u y3JI0B
TUAPABIMYECKOTO o0opynoBaHus
METaJTyprUUECKUX 3aBOJOB.
Bnanets - HaBBIKAMU y4acTUs B paboTax 1Mo 3aganue HA KOHTPOJIBHYIO padoTy:

JOBOJKEC U OCBOCHHIO TCXHOJIOTMYCCKHUX
IIpOUECCOB T'NAPABINYCCKOTO O60py,[[OBaHI/IH
MCTAJUTYPTHYECKHUX 3aBOJOB,

HaBbIKaMU IMPOBCPKH KAYCCTBA MOHTAXaA

Tema xoHTpoONBHOM paboThl: «IIpoekTUpoBaHUE TUAPABIUYECKON CHCTEMBI
CTEHJa JJIs IepEMENIEHUs CTaJepa3IMBOUYHOTO KoBIIa coproBoii MHJI3»
KoHTponbHas paboTa 3akitoyaeTcs B MPOSKTHOM U IIPOBEPOYHOM pacyeTax




Crpykry
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeCTBA

" HaJIaAKHW P UCHIBITAHUAX )IeTaﬂeﬁ " y3JIOB
TUPABIMYECKOTO 000PYyI0BAHHS;

- HaBBLIKAMU UCHBITAaHUN Ipu caa4c B
AKCIUTYaTaI[I0 HOBBIX 00pa3oB H3IEUi
TUPABIMYECKOTO 000pYI0BaHUSI.

OCHOBHBIX IMapaMETpPOB FI/I)IP&BJ'II/I‘-ICCKO?I CUCTEMBI MallIMHBI CTAJICIIIIABUJIBHOTO
MMPON3BOJACTBA, HAITPHUMEP, CTCHAA JISA TPAHCIIOPTUPOBAHUA CTAJICPAZIMBOYHOT'O
KOBIIa, KOMIIOHOBKEC NPUHOUITUAJIbHBIX THAPABINYCCKUX CXEM CUCTEM CTCHA.

TpeGyercs pa3paboTath:

[IpuHIIMTIHANIBHAS TUAPABIMYECKAS] CXeMa OJHOM U3 CUCTEM CTEHA,

IIK-12: cioco0HOCTHI0 00ecnedYuBaTh MOJAEJIMPOBAHNE MAIIINH, 3JIEKTPONPUBOI0B, ITMAPONPHUBO/I0B, CPEACTB T'HAPONHEBMOABTOMATHKH,
CUCTEM, PA3JIMYHBIX KOMILIEKCOB, IPOLECCOB, 000PYA0BAHMS U TEXHUYECKUX 00BEKTOB M TEXHOJIOTMYeCKHX MPOLIECCOB € MCIOIb30BAHNEM
CTAHJAPTHBIX NAKETOB U CPeICTB ABTOMATH3HPOBAHHOI0 MPOEKTHPOBAHHUS, IPOBOIUTH IKCIIEPUMEHTHI N0 32JaHHBIM METOJUKAM C
00padoTKOIl U aHAJIU30M Pe3yJIbTATOB

3HaThb — OCHOBHBIE OIIPEJEIEeHHs U MOHATHs B oOnactu | Ilepeuens meopemuyueckux 6onpocog K IK3ameny:
THIPaBIMYECKUX MAIIUH U 000PYI0BAHHS;
—  OCHOBHEIE METOIBI HCCIIe T0BAHMIA 1. Tuaporepenayuu ¢ IPOCCETBHBIM PETYIUPOBAHUEM, C MATMHHBIM
THIPABINYECKUX MAIIMH ¥ 000PYI0BaHNUS; PETyInpOBaHUCM.
—  npueMs! [pe/ICTABICHHS PE3yIBTATOR 2. CocraBjieHHE CXEM TMIPABIMYECKUX M THEBMATHUECKUX IIEpEIay.
HCCIIeNOBAHHIA IHAPABIHUCCKIX MAITHH | 3. IlpoekTHpoBaHHE CHUCTEM THIPO W IMHEBMOIPHBOIOB METAUIYPIUUYECKHX
000py/I0BaHHS. MALIIHH.

4, MeTonsl CHHTE3a KOMOWHAIMOHHBIX M IIOCJIEN0BATEIBHOCTHBIX CHCTEM
YIPABJICHHS TIPUBOIAMH METAJLUTYPTUYECKUX MAIITHH.
YMeTb Ilpakmuueckoe 3a0anue

— COCTaBJIATH PACUCTHBIC CXEMbI JJIA




Crpykry

PHBII

AJIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OneHouHbIE CpeACTBA

KOMIIETE

130007011
MOJENIUPOBAHUS IPOLIECCOB MEXAHUKH >KUIKOCTH Cocmasumov npuHYyUnUAILHYI0 2UOPABIUYECKYIO CXEM) HACOCHOU YCMAHOBKU
Y ra3a B TUJPABIMYECKUX MAIIMHAX U Memaniypeuyeckou MauuHbol:
000pyI0BaHUY;
— TpuoOpeTaTh M pacuIupsTh 3HAHUS B
00J1aCTH IPUMEHEHUS THAPABINYECKUX MAITUH
1 000pyTIOBaHMUS;
— pemiath 3a7a4u U 00CYXIaTh CIIOCOOBI
3¢ ()EKTHBHOTO HMCTOIB30BAHUS
TUIPABINYECKUX MAIlMH U 000py10BaHUS

Braners - OCHOBHBIMHU METOJaMU PELICHUS 3agaHue HA KOHTPOJIbHYIO padoTy:

THUIIOBBIX 3aJ[a4 pacueTa THIPaBINYCCKUX
MaIlliH 1 000pYyA0BaHUS;

- HABBIKAMH U METOJIUKAMHU 0000IICHHSI
pe3yabTaTOB padOTHl THUAPABINYCCKUX
MAIIIMH ¥ 000pYJIOBaHUS U MOATOTOBKU
MaTepUAJIOB HA ATEHT (IT0JIe3HAs MOJIETIh);

- COBEPILICHCTBOBAHUS
po(hecCHOHATLHBIX 3HAHUN M YMEHUI 110
pacueTy u KOHCTPYHPOBAHUIO
THJIPABIMYCCKUX MAIIMH U 000PYIOBaHMSL.

Tema KOHTpOJIBHOU paboThl: «I[IpoeKkTHpOBaHUE THAPABINYECKONW CUCTEMBI
B3V nomHEI»
KoHTponbHas paboTa 3aKIIOYaeTCsi B TMPOEKTHOM M TPOBEPOYHOM  pacuerax

OCHOBHBIX IIapaME€TPOB FI/I,HpaBJIH‘{eCKOﬁ cucrembl b3V JOMHBI, KOMIIOHOBKEC
IMPUHIUIINAIBHBIX TUAPABIINYCCKHUX CXEM CUCTEM OTIACJIIBHBIX MEXaHN3MOB B3V.

TpeGyercst pa3paboTath:

HpI/IHHI/IHI/IaJ'ILHaSI TuApaBINYCCKasA CXCMa OHHOﬁ n3 CUCTEM CTCHAA.




Crpykry
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeCTBA

IIK 14 cnoco0HOCTBIO NPUMEHATDH CTAHAAPTHLIC METOABI pacueTa NNpyu NPOCKTUPOBAHUMA MAIIIUH, 3JIEKTPONIPUBOA0OB, THAPOIIPUBOAOB,
CpPpeaACTB THAPOITHEBMOABTOMATUKH, CUCTEM, PA3/IMYHBIX KOMIIJIEKCOB, ITPOLECCOB, 060py)101zamm H IMMPOU3BOACTBCHHBIX Oﬁ'beKTOB,

JeTajiei u Y3J10B MAIIUHOCTPOCHUHA

3HaTH - TCPMHUHOJIOTHIO 110 OCHOBaM IIPOCKTUPOBAHUA Hepeqeub meopemuuecKux 6onpocoe K sauemy:
00BEKTOB THAPABINYECCKOTO o6opy11013aH1/m;
- OCHOBBHI IIPOCKTUPOBAHUA 00BEKTOB 1. Knaccn@nkaum THAPOIIPHUBOJOB C IIPOIIOPIIMOHAIIBHBIM YIIPABJICHUCM.
TUIPaBIMIECKOTO 060py)10]33HI/I;[; 2. JIOCTOHHCTBa 1 HCAOCTATKU r'MAPOIIPUBO/JAa C IPOITOPIIHOHATIbHBIM
- 3Tanbl ¥ MOCJIEI0BATEILHOCTh MPOCKTUPOBAHUS YHOpaBJICHUCM.
00BEKTOB TUAPABINYECKOIO o6opyz[013aH1/1;{. 3. YcaoBHbBIE 0003HAYEHUS B TUApOonpruBOJax ¢ MPONMOpPHHUOHATIbHBIM
YIIPaBJICHUCM.
4, CprKTypa THAPOIIPUBOAA C ITPOIIOPIHUOHATIBHBIM YIIPABJICHUEM.
5. Fnz[popacnpez[enHTenH C IPONOPIHOHAIPHBIM YIIPABJICHUCM.
VYmeTs - COCTABJIATh TCXHUYCCKOC 3aJJaHHC, HpaKanecxoe 3aJaHue

pa3pabaTbIBaTh TEXHUYECKOE MPEII0KEHNUE HA
OCHOBE 3HAHUH TEXHOJIOTUU M 000PYIOBAHUSA
THJIPABINYECKOro 000py10BaHMS;

- pa3pabaTbIBaTh TEXHUYECKOE MPEI0KEHNUE,
BBITOJIHATH 3CKU3HBIHM IPOEKT HA OCHOBE 3HAHUI
TEXHOJIOTUH U 000PYI0BaHUS
THJIPABINYECKOro 000pyI0BaHHUS;

- Ha OCHOBE 3HaHUI TEXHOJIOTUU U
00OpyJIOBaHUS THAPABINYECKOTO
000pyIOBaHUS METAJTYPTUYECKUX
NPEINPUATHH, TPOBOIUTH HEOOXOAUMBIE
IIPOEKTHBIE PACUETHI.

Cocmasumov npuHYUNUATLHYI0 2UOPABIUYECKYIO CXeM) N0 3A0AHUIO:

[Tpu nuThe nox NaBlieHUEM B 3aKpbITON JIMTEIHON popme pa3BuBaeTCs OUEHb
BbICOKO€ JaBiieHue. OT 3aMbIKaHMs IBYX MOJIy()OpPM 0/1HA U3 HUX (IIOJBHOKHAS)
00opyayeTcst KOJIeHYaThIM phIYa’KHBIM MEXaHU3MOM.

[TpuBOA 3TOr0 MEXaHMW3Ma OCYILIECTBIACTCS MMAPABINYECKUM LIUIMHIPOM
JBYXCTOPOHHETO JIEHCTBUS.

Ecnu B nuTheBO# popmMe HET AeTanu, TO IpH JUIMTEIILHOM BO3JIEHCTBUU Ha
KHOTIKY C PYYHBIM yrpaBieHueMm S1 ¢opma 3akpeiBaercs. Ecim popma 3akpsiTa,
aBTOMAaTHUYECKU OCYILECTBIISAETCS MPOLECC JINThS MO faBiaeHueM. OTiauras JeTaib
BO3/CHUCTBYET Ha KOHEUHBIN BBIKIIIOYATENb S2 U JIUThEBasi GOopMa OTKPHIBAETCH,
Tonbpko ecnu netanb OyaeT BhIHYTa U3 (POPMbI, MOKHO HAUMHATh HOBBIM LIUKIL.




Crpykry

PHBIA

AJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpeCTBA

KOMIIETE

HIUU
Curnauel, uayimue ot nardukoB: «Knomnka Bkia» (S1) u ""O1amBaemasi neTajib
ecth B Haquuun' (S2) — COOTBETCTBYIOT BXOJHBIM CHI'HAJIAM TI0 YCIOBHUIO
3aJaHMU.

52
Bnaners HAaBBIKaMU BBIIIOJTHECHHUS: 3anaHue HA KOHTPOJIBbHYIO padoTy:

TCXHUYCCKOT'O IMPEIIOKCHUA
TUAPABINYCCKOTO O60py,[[OBaHI/I$I;
MMPpOBCACHUA paCUCTOB 110 000CHOBaHHMIO
npez[naraeMoﬁ KOHCTPYKIIUH
TUAPABJINYCCKOTI'O O60py,HOBaHI/IH.

Tema koHTpoJIbHON paboThl: «lIpoekTHpoBaHuE rUAPABIMYECKON CUCTEMBI
OJIHOTO M3 MeXaHn3MoB coproBoii MHJI3»
KoHTponbHaa paboTa 3aKIKOYACTCS B IIPOCKTHOM U IPOBEPOYHOM  pacuerax

OCHOBHLBIX TIapaMETpPOB FHHpaBHquCKOﬁ CHUCTEMBI OJHOI'0O M3 MCXAaHHU3MOB




Crpykry
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeCTBA

coproBoit MHJI3.

TpeOyercs pa3paboTath:

[TpuHuMNIManBHAS TUApPABINYECKasl CXeMa OJTHOM U3 CUCTEM CTEH/Ia.

IIK-15: cioco0HOCTHIO0 NPUHUMATH YYacTHe B padoTax 1o pacyeTy U NPOEeKTHPOBAHUIO MALLIMH, 3J1eKTPONPUBOI0B, T'HIPOIPUBO/IOB, CPEICTB
THAPONHEBMOABTOMAaTHKH, CUCTEM, PA3JIHYHBIX KOMILIEKCOB, IPOLIECCOB, 000PY/A0BAHUSA H NIPOU3BOACTBEHHBIX 00BEKTOB, AeTAJCH H y3/10B
MAIIHHOCTPOUTEIbHBIX KOHCTPYKIMH B COOTBETCTBUH € TEXHHYECKMMH 32JaHUAMH M HCII01b30BaHHEM CTAHJAAPTHBIX CPEICTB aBTOMATH3ALUHU

NPOEKTHPOBAHNS

3HaTh

OCHOBHbBIE ONPE/IENIEHNUs, TEPMUHOJIOTHIO,
MIPUHATYIO B Cpejie pa3padOTUYNKOB
CAIIP;

OCHOBHBIE 3TaIbl U
MIOCJIEIOBATEILHOCTD CO3AaHUS
TEXHUYECKUX CUCTEM, IIeJIU U 3a7a4u
npumenenus: CAIIP;

COCTaB u Tpe6OBaHI/I${ K TCXHHYCCKHUM U
IporpaMMHbIM CpEaACTBaAM
ABTOMATHU3allMN MHXKCHCPHOI'O TPpYyJa,

OCHOBHBIC ITPUEMBI U MCTObI BEACHUS
MPOCKTHBIX U paCYCTHBIX pa60T 8(0)
COBCPHICHCTBOBAHWIO MAllIMH 1
O60py,Z[OBaHI/IH MCTAJUTYPTHYCCKOT'O

Hepeueub meopemui4eCcKux 60npocoeé K zauemy.

1. OcHOBHBIE MOJIOKEHUS 10 CUCTEMAM THApaBJINYCCKOIO IIPHUBOJA
MCTAJUTYPTUYCCKUX MAlIWH.
2. DIIEMEHTHI TUAPABINYCCKUX CXCEM




Crpykry

pHBIH
DJIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OneHouHbIE CpeACTBA
KOMIIETE
HIIUHA
MPOU3BOJCTBA METOIAMH
KOMITBIOTEPHOTO MPOEKTUPOBAHUS
YMeTh TIPUMEHSTH METOJIBI KOMITBIOTEPHOTO Ilpakmuueckoe DCKH3 YCTAHOBKH
MPOEKTUPOBAHUS MPU CO3JAHUHU U 3a0anue -
MOJIEPHU3AINNA TEXHUIECKUX H )
TEXHOJIOIMYECKUX KOMIUIEKCOB; Cocmagume Emm
NPUHYUNUATEHYIO
MPOBOJIUTH BBIYUCIICHUS C 2UOPABIULECK)IO

MPUMEHEHNEM YHCIICHHBIX METO/IbI
pacuera MeTaJUTypruueCKiuX MAaIlluH U
000pyI0BaHUS U 0O0CHOBHIBATH
panroHaTBHBINA UX BBIOOD;

aHaAJIM3UPOBATh, CHHTE3UPOBATh U
KPUTHUYECKH PE3IOMHPOBATH MOTYYEHHYIO
MH(OPMALIKIO C UCTIOJIB30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTUI

cxemy no 3A0aHUIO:

J7st 3arpy3Ku U BBITPY3KH
JeTaneit ABepb KoTia JOJDKHA
OBITH OTKpPBITA HA KOPOTKOE
Bpems. [ oTKpeITUS U
3aKpBITHS IBEPHU CIYKUT
JBYXCTOPOHHHUM LUIUHJIP.
YnpapneHue HUIMHAPOM

\
HDemncep

BO3MOXXHO KaK C IIOMOIIBIO py‘{HOﬁ KHOIIKH, TaK U OT HOKHOM nepanu. [Tocne
OKOHYAHMUS BO3JICHCTBUS Ha COOTBCTCTBYIOLIYIO KHOIIKY WX II€AaJIb HAUJIUHAD

JO0JIDKCH COBCPIIUTDH O6paTHBII71 XO0O U 3aKpPbITh ABCPb KOTJIA.

OcHOBHEBIE Tpe6OBaHI/I$I 0 THAPOIIPHUBOAY:
I[J'I}I TOTO, YTOOBI IIpH 3aKPBITHU ABEPH KOTJIA HE YAapsAJIaChb, HY’>KHO €€ Ha KOPOT-

KOM PAaCCTOAHUHA OT IIOJHOT'O 3aKPBITUS 3aTOPMO3HUTD.

M TOpMO)KeHI/Ie MOKHO OCYHICCTBUTH C ITIOMOIIBIO z[eMn(pepa (CM. 9CKHU3 yCTa-

HOBKH).

* M02KHO HCNOJIb30BaTh MUJIIMHAP C PETYIINPYCMbBIM HCMH(prOBaHHCM B KOHIIC
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XoJa.
Bnaners —  NIPAKTUYECKUMH HABBIKAMU I10 3agaHue HA KOHTPOJIbHYIO padoTy:
aZlanTauy BUPTYaTbHBIX CPEACTB IS .
€/IMHIYHBIX JIETNEl 1 Y3II0B; Tema xoHTpoJIbHOH paboThl: «IIpoekTHpOBaHUE TUIPABINYECKON CHCTEMBI
OJIHOTO M3 MeXaHW3MOB ciag0oBori MHJI3)»
—  TPAKTUYECKUMHU HABBIKAMH IO KoHTponbHaa paboTa 3aKilOYaeTcsi B TMPOEKTHOM M TPOBEPOYHOM  pacderax
ajianTalin BUpTyalbHbIX CPCACTB JUIA OCHOBHBIX MMapaMeTPOB THUIAPABINYECKON CHCTEMBbI OJHOTO W3 MEXaHH3MOB
HYX]J] KOHKPETHOTO IIPOU3BOCTBA coprosoit MHJT3.
Tpebyetcs pazpaboTath:
[IpuHIMnIUaNbHAs TUAPABIMYECKAS cxema oqHOoi u3 cucteM MHII3.
CTpyKTypHBII
AJIEMEHT [Tnanupyemble pe3ynbTaThl 00ydeHHUS OrneHouHbIE CpeICTBA
KOMITIETEHIINH

ITK-16: cioco0HOCTBHIO MOATOTABINBATH TEXHHYECKHE 32JaHUsI HAa Pa3pad0TKy NPOECKTHBIX PelleHuil, pa3padaTbiBaTh ICKU3HbBIE,
TeXHHYeCKHe U pado4ne NPOEeKThl MAIINH, 3JIEKTPONPUBOJA0B, THAPONPUBOAOB, CPEICTB IHAPONHEBMOABTOMATHKH, CHCTEM, PA3JIMYHBIX
KOMILJIEKCOB, IIPOLECCOB, 000Py10BAHNS M NPOU3BOACTBECHHBIX 00BEKTOB C MCI0Jb30BAHHEM CPEeICTB ABTOMAaTH3ALMHU NPOCKTHPOBAHUSA H
NepegoBOro ONbITa pa3spadoTKN KOHKYPEHTOCIOCOOHBIX U3/1e/IHi, y4aCTBOBATh B PACCMOTPEHHUH PA3JIHYHON TEXHHYECKOM
AOKYMEHTAIlH, MIOAT0TaBJIMBATh HE00X0ANMBIe 0030pPbl, OT3bIBbI, 3AKJII0YCHHS




CrpyKTypHBII

JJIEMEHT [TnaaupyeMblie pe3ynbTaThl 00yICHHS O1ieHOYHBIC Cpe/ICTBA
KOMITCTEHITHH
3HaTh - TEPMUHOJIOTHIO TI0 OCHOBAM pacdera u Ilepeuenvy meopemuueckux 60npocog K 3auemy:
MIPOCKTHPOBAHUS OOBEKTOB THIPABINICCKOTO
000pyI0BaHMUS; 1. TTneBMaTH4eCKHE UCTIOJHUTEIBHBIE YCTPOUCTBA
- OCHOBBI pacueTa v MPOCKTHPOBAHHUSI 2. PacnpenenurenbHas THEBMATHUYECKas anmaparypa
00BEKTOB THIAPABIMYECKOTO 000PYIOBaAHUS; 3. Perynupyromas nHeBMaTH4ecKas anmaparypa
- 3Tambl ¥ TOCIE0BATENLHOCTD 4. TwumnoBble cXxeMa MTHEBMOIIPUBOJIOB C IIMKJIOBBIM YIIPABJICHUEM
IPOCKTUPOBAHUS 00BLEKTOB TUJIPABIINIECKOTO 5. Tunossle cxeMa IMHEBMOIIPUBOJA0OB C MMO3HUIMOHHBIM YIIPABJICHUEM
060y IOBAHHS. 6. DJEeMEHTHI AIEKTPOTHUAPABIUICCKHIX U JICKTPOITHEBMATHICCKIX CXEM
7. YcrpoiicTBa BBOJIa HHPOPMAITUH B SJICKTPOTHIPABIHYSCKUX U
AIEKTPOITHEBMATHYECKHX CXEMaX.
8. VYcrpoiicTBa mpeoOpazoBanus u 00pabOTKK WH(MOPMAITUH .
9. VcrpoiicTBa mpeoOpa3oBaHus B JIEKTPOTUIPABINICCKUX H
JNEKTPOITHEBMATUYECKUX CXEeMax
10. CuHTE€3 MHOTOTAKTHBIX CUCTEM YIIPABIICHUS
11. IlpumeHeHure Ki1arana BeIIEPIKKH BPEMEHU
12. OcHOBHBIE TIOJIOKEHUS AITeOPHI JIOTUKH
YmMmerh - COCTaBJISITh TEXHUYECKOE 3aJaHUe, IIpakTHyeckoe 3a1aHue

pa3pabaTbIBaTh TEXHUYECKOE MPEATIOKEHUE HA
OCHOBE 3HAHUI TEXHOJIOTUU U 000PYJOBAHUS
THJIPABINYECKOr0 000py10BaHMS;

- pa3pabaTbIBaTh TEXHUYECKOE MPEI0KEHNUE,
BBITOJIHATH 3CKU3HBII IPOEKT Ha OCHOBE
3HAaHUH TEXHOJIOTUU U 000pYyIOBaHUS
THJIPABINYECKOro 000py10BaHUS;

- Ha OCHOBE 3HaHU TEXHOJIOTUU U
00OpyJIOBaHUSI THAPABINYECKOTO
000pyOBaHUS METAIUTYPTUYECKUX
MPEANPUATHH, TPOBOIUTH HEOOXOAUMBIE

Cocmasumo NPURYUNUATIbBHYIO NHEBMAMUYECKYIO CXEMY NO 3a0aHUIO:

[Tpu nuThE MO TaBJICHUEM B 3aKPBITOM JUTEHHON QopMme pa3BUBAETCS OYCHD
BbICOKOE AaBiieHne. OT 3aMbIKaHUA ABYX MOTy(HOopM 0HA U3 HUX (TIOIBUKHAS)
000pyAyeTCsl KOJIEHYAThIM PhIYaKHBIM MEXaHU3MOM.

[IpuBoA 3TOr0 MexaHu3Ma OCYIIECTBIIAECTCS MTHEBMATUYECKUM LIMUIMHIPOM
JBYXCTOPOHHETO JIEHCTBUS.

Ecnu B nutheBou (popMe HET AC€TaJiv, TO IIPpU JJIUTCIBHOM BO3JICHCTBUU

Ha KHONIKY ¢ py4HbIM ynpaBieHueM S1 ¢gopma 3akpsiBaetcs. Ecnu popma
3aKpbITa, aBTOMAaTUYECKH OCYILECTBIISETCS IPOLECC JIUThS O] 1aBJICHUEM.
OTnuTas neTaiab BO3JCHCTBYET Ha KOHEUHBIN BBIKIIOYaTe b S2 U INTheBast




CrpyKTypHBII

AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUsI OneHouHbI€ CpeCTBa
KOMIIETEHIIUU
IIPOEKTHBIE PACUETHI. dopma oTkpbiBaercs, TobkO eciu AeTanb OyAeT BhIHYTa U3 (OPMBI, MOKHO
HA4YMHATh HOBBIN ITUKJL.
Curnauel, uaymue ot natdukoB: «Knonka Bki» (S1) u ""O1amBaemasi neTajib
ecth B Haquuun' (S2) — COOTBETCTBYIOT BXOJHBIM CHI'HAJIAM TI0 YCIOBHUIO
3aJaHHU.
Bnanets - HaBbIKaMM MOJITOTOBKH TEXHUYECKOM

JOKYMEHTAIMH MIPH pa3paboTKe
THJIPABINYECKOr0 000py10BaHUS
METaJUTYprHUeCKUX MAIINH;

- HaBBbIKAMH IIPOBEJICHUS PaCYETOB CUCTEM
TUIPABIMYECKOT0 IPUBOJA METAJUTYPrUYE€CKUX
MAIIMH U arperaros.

3ajanue HA KOHTPOJIbHYIO padoTy:

Tema KOHTpOJ’IBHOﬁ pa6OTLI JaHHOM NUCIUILIMHEL; «HpOGKTI/IpOBaHI/Ie
rnnpaBanecxoﬁ CHUCTCMBI OJHOT'O U3 MCXAaHU3MOB I[CH»
KoHTponbHasa pa60Ta 3aKJIII049acTCA B IMPOCKTHOM W IHPOBECPOYHOM pacucTax
OCHOBHBIX IIapaMCTPOB FHHpaBHquCKOﬁ CHUCTEMBI OJHOI'O H3 MCXAHHU3MOB




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ybTaThl 00Y4CHHS

OneHouHbI€ CpeCTBa

JIyTOBOM CTaJeIJIaBUIIBHOM MEYH.

Tpebyercs pa3paboTarh:

[IpuHnunuaneHas rugpasanyeckas cxema ojgHoi u3 cucrem JICII.




0) Ilopsinok npoBeeHusi MPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJIH U KPUTEPHH
OLICHUBAHMA:

IIpomexyrounass arrecrauus no gucuuiuiMHe «lIpoekTupoBaHue cucTteM THIPO- U
ITHEBMOIIPUBOJIa» BKJIIOYAET TEOPETUYECKUE BOIIPOCHI, IIO3BOJIIIOIIME OLIEHUTH YPOBEHB
YCBOEGHMSI OOYy4YarOUIMMUCS 3HaHWM, M NPAKTHUYECKHWE 3aJaHMsl, BbBIABJISAIONINE CTEMEHb
c(OPMHUPOBAHHOCTH YMEHHUH ¥ BIIQJACHUH, MPOBOAUTCS B (hopMe 3ayeTa W CAaYl KOHTPOJIBHOM
paboTHI.

OK3aMEeH N0 JaHHOW JMCUUIUIMHE TMPOBOJAWTCS B YCTHOW (opme, BKIIOYaeT 2
TEOPETUYECKUX BOMPOCA U OJTHO IPAKTUYECKOE 3a/JaHHE.

MeToanueckue PECKOMEHIAUHU JJIA MOATOTOBKH K IK3aMEHY

K sk3aMeHy HY)KHO TOTOBUTBHCA C MEPBBIX JHEW M3Y4YEHUS JAUCUUIUIAHBI, a 3TO 3HAYUT
aKTUBU3MPOBATH CBOK YMCTBEHHYIO JIeATEIbHOCTH BO Bcex ¢opmax. B mepuon
9K3aMEHAIIMOHHOW CECCHH, KOTJa TPHUXOAWTCS TPYAUTHCS OCOOCHHO HAIPSHKEHHO, BAKHO
MPaBUJILHO OPraHU30BaTh CAMOCTOSITENIBHYIO padoTy. Ha moaroToBky k sk3ameHaM BBIICTSAETCS,
KaK TpaBUJIO0, HE MeHee Tpex AHer. Ho 3Toro BpeMeHH MOXKeT OBITh OCTATOYHO JIMIIB MPHU
YCJIIOBUM HOPMAJIBHOM, IJIAHOMEPHOU paboThl B TeueHue cemectpa. CoOpaHHOCTh, HAMPSDKEHHE
BCEX CHJI, OEpEKHOE OTHOIIECHHE K KaKJIOW MHUHYTE pab04Yero BPEMEHH — BOT YTO JOJKHO
OTIINYaTh paboTy CTYACHTOB B IIEPHO/]] CECCUU.

[loarotoBka K 5K3aMeHy BKIIIOYaeT B ce0sl HE TOJBKO MPOpPabOTKy JEKIIMOHHOTO
Martepuanga, HO U IpopaboTKy MaTepuaia, MpPeACTaBIEHHOTO B OCHOBHOMW, JOMOJIHUTEIbHOMN
nuteparype. M3ydas HCTOUYHHMKM M JIUTEpaTypy, CieIyeT o00s3aTelbHO BECTH 3alUCU
npounTaHHoro. MHorna 31o Aenaercs B BHJIE PAa3BEPHYTOIO IIAHA, OTACJBbHBIX BBIMMCOK WIIU
TE€3UCOB, B KOTOPBIX COAEP)KATCA OCHOBHBIE MOJOXKEHMUs. OQHAKO dYale BCEro CTYACHTHI
nmpuberaroT K KOHCHEKTUpOBaHMIO. [Ipy KOHCIEKTHpPOBAaHUU HAZO BhIpabOTaTh B cebe ymMeHue
oTOMpaTh MaTepuas, HaXOIUTh Takue (HOPMYIUPOBKH, KOTOPHIE MPU MAKCUMAIBbHON KPaTKOCTU
JOCTaTOYHO TIOJHO U TOYHO NepefaBaiu Obl CyTh MCTOYHMKA. OueHb BaXKHO, YTOOBI 3alKCU
MIOCJIEI0BATENIbHO, OXBAaThIBAIM OCHOBHBIE BOIIPOCHI M3ydyaeMoro ncrounuka. He cienyer takxe
JieNlaTh KOHCIEKT CJIMIIKOM MOJPOOHBIM, MOYTH JOCIOBHBIM. ['poMO37Kas 3amuch JaeT Malio
MoJib3bl. B Heil Hepeako ¢ TpyaoM crocoOeH pazodpaTthesi caMm cTyneHT. HenpaBuibHbIM OyneT
JeNaTh U CIMIIKOM KpPaTKYyIO 3amuch. Takod MOAX0J HEU30ekKHO MpHBEAET K TOMY, YTO B
KOHCIIEKTE YIYCKaeTcsi Ba)xkHoe, noadac IyaBHoe. C TeueHHEeM BPEMEHU TaKOMl KOHCIEKT
CTAHOBUTCA [JIi aBTOpa MAaJONOHATHBIM. KOHCIEKTUpOBaHUE JOJKHO OCYIIECTBIISTHCS
CTYJ€HTOM TOJIbKO JIMIIb CaMOCTOSITEJIbHO. 3aMMCTBOBAaHME YY)KMX KOHCIEKTOB HHKAKOU
moib3sl He JaeT. IIpocMOTp COOCTBEHHBIX KOHCHEKTOB TO3BOJIAET CTYJAEHTaM OBICTPO
BOCCTAHABJIMBAaTh B TNAMATH COJEpKaHWE HCTOYHMKA. OYeHb NOMOrarwT CTYIEHTaM B
3aKpEIUICHUN 3HAHUM, YTOYHEHUHM HESCHBIX MOMEHTOB IPEAIK3aMEHALMOHHBIE KOHCYJIbTALIUHU.
[ToaToMy pexkoMeHayeTcss Ha HUX HE TOJBKO NPUCYTCTBOBATb, HO U aKTHUBHO HCIIOJIb30BaTh
BO3MOHOCTH TaKoi (hOpPMBI pabOTHI.

Ilokazamenu u Kpumepuu OUEeHUBAHUA IK3AMEHA:
— Ha OIIEHKY «OTJIHYHO» (5 0amnoB) — o0yJaromuiicss JeMOHCTPUPYET BHICOKHIA YpPOBEHB

C(bOpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁ, BCCCTOPOHHEE, CHUCTCMATHYCCKOC U I‘J'IY60KOC 3HAaHHUC



y4eOHOTO Marepuana, CBOOOJHO BBIMOJHSACT MPAKTUYECKUE 3a/JaHMsl, CBOOOJHO OIepHupyeT
S3HAHUSAMH, YMCHUSAMMU, IIPUMCHACT UX B CUTyallUAX MHOBBIIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouuiics IeMOHCTPUPYET CPEJHHN YPOBEHb
C(bOpMI/IpOBaHHOCTI/I KOMHGTGHLII/If/'Ii OCHOBHBIC 3HAHUA, YMCHUSA OCBOCHBLI, HO IOOITYCKArOTCH
HE3HAYUTCJIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHA IIpU aAHAJIUTUYCCKUX OIICpaluigx,
IEpCHOCEC 3HAHUH 1 YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyallUH.

— Ha OLEHKY «YyAOBIETBOpUTENbHO» (3 Oauia) — oOyyarouiuiicss JAEMOHCTpUPYET
MOPOTOBBIN YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIMNA: B XOJI€ KOHTPOJIBHBIX MEpPOTPHUSTHN
JOIYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACIbHBIX 3HAHUN, YMEHUH, HaBBIKOB,
0OyyaroUIMiiCsl HCIBITHIBAET 3HAYMTENbHBIE 3aTPYIHEHUS IPU ONEPUPOBAHUU 3HAHUSIMH U
YMCHUSAMHU IMPHU UX ICPECHOCEC HAa HOBBIC CUTYalluU.

— Ha OILIEHKY «HEYIOBJIETBOPUTEITHHO» (2 Oaia) — oOyJaromuiics JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUYECKOTO Marepuania, JOMYCKAeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
IMOKa3aTb MHTCIIJICKTYAJIbHBIC HABBIKU PCIHICHUA ITPOCTHIX 3a1a4.

— Ha OIIEHKY «HEYAOBJIETBOpHUTENbHO» (1 Oamn) — oOywaromuiics HE MOXET IMOKa3aTh
3HaHUA Ha YPOBHE BOCIIPOU3BCIACHUA U o0BsACHEHNS I/IHCbOpMaIII/II/I, HEC MOXET IIOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3ajiay.

8 YueOHO-MeTOAMUYECKOE M HH(OPMALIMOHHOE o0ecriedeHne T CIUTITHHbI
8 YueOHO-MeToAuYecKoe U HH(POPMAIIMOHHOE 00ecIeYeHe TUCITUILTHHBI
a) OcHOBHAas JuTEpaTypa

1. Haropnsrii, B. C. CpeactBa aBTOMaTUKH THAPO- M ITHEBMOCHUCTEM : yaeOHOe Tocodue /
B. C. Haropnsiit. — Cankt-IletepOypr : Jlans, 2014. — 448 ¢. — ISBN 978-5-8114-
1652-3. — Texkcr : snekTpoHHBIN / JlaHb : AJEKTPOHHO-OMOJMOTEYHAS CHUCTEMa. —

URL: https://e.lanbook.com/reader/book/52612/#1 (mata oOpamenus: 18.10.2020). —
Pexum A0CTYyIIa: IJIs1 aBTOPU3. MOJIb30BaTeIIe.

0) JlonosiHuTeEbHAS JIUTEpaTypa:

1. Tuppomexanuka : mpaktukym / A. JI. Konsra, B. C. Barun, A. U. Kypoukun, b. M.
I'a6bacos ; MI'TV. - [2-¢ u3a., moarot. mo med. u3a. 2017 r.]. - Maruauroropek : MI'TY,
2018. - 1 omextpon. ont. guck (CD-ROM). - 3arm. ¢ Turyd. 9KpaHa. -
URL.:https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatal
0Ques/1/1514288/3466.pdf&view=true (mara obpamenus: 09.10.2020). - MakpooOBEKT.
- Texcr : anexkrpoHHbIit. - CBeeHus nocTymnHbl Takke Ha CD-ROM.

2. TlpakTuKyM 1O 35eKTporuapoaBToMaTuke : npaktukym / A. /1. Koxsra [u np.] ;
Marnurtoropckuii roc. Texuudeckuil yH-T uM. I'. 1. Hocosa. - Marauroropck : MI'TY
um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ tutyn. 3kpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3930.pdf&show=dcatalogues
/1/1530503/3930.pdf&view=true (mara obpamienus: 09.10.2020). - MakpooObEKT. -
Texcrt : anexTpoHHbIH. - CBeaeHus noctynHel Takke Ha CD-ROM.

3. OcHOBBI (YHKIIMOHUPOBAHUS THUAPO- U DJIEKTPONPUBOAOB : MpakTukym / A. W.
Kypouxkun, JI. M. Aitbames, A. M. @unaros, C. B. [Tog6o510T0B ; Marauroropckuii roc.
texHnueckuil yH-T uM. I'. . HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoga, 2019.
- 1 CD-ROM. - 3ari. c TUTYI. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4014.pdf&show=dcatalogues
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https://magtu.informsystema.ru/uploader/fileUpload?name=4014.pdf&show=dcatalogues/1/1532643/4014.pdf&view=true

/1/1532643/4014.pdf&view=true (mata oOpamenus: 09.10.2020). - MakpooObeKT. -
Texcrt : anexTpoHHbIH. - CBeaenus noctynusl Takke Ha CD-ROM.

4. ToumnkuH, B. B. IlpoexkTtupoBaHue >3JIEMEHTOB METAUIYPrUYECKMX MAIIMH U
obopynoBanus : ydebnoe mocodbue / B. B. Toumnkun, O. A. ®@unarora ; MI'TY. -
Maruurtoropek : MI'TVY, 2017. - 1 snekrtposn. ont. muck (CD-ROM). - 3arn. ¢ turyi.
3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogue
s/1/1138305/3319.pdf&view=true (mara oOpamenus: 09.10.2020). - MakpooOBeKT. -
Texcr : snextpoHHbId. - ISBN 978-5-9967-0975-5. - CBenenus AOCTYIHBI Takke Ha
CD-ROM.

B) Meroanueckue yKa3aHus:

1. OcHOBbl  (QYHKIMOHHUPOBAHHSA  TUAPABIMYECKUX  CHUCTEM  METAJIIyprUYecKOro
obopynoBanus. JlabopaTOpHBIM MPaKTUKyM MO THUAPONPUBOAY M THAPOABTOMATHKE:
yuebnoe mocooue / B. B. Toumnkun, A. M. @unaros, B. JI. 3agopoxxsbiii u ap.;
HoBotpounik. ¢uii. Mock. roc. uH-Ta ctajiei u CIuiaBoB (TexHoJIOTHY. yH-Ta); MI'TY. -
MarnuToropck, 2009. - 105 c. : cxembl, Ta01. - TeKCT : HEMOCPEACTBEHHBIH.

2. TlpomopunoHaNbHBIA THAPONPUBOL : JlabopaTtopHbli mpakTukyM / E. 0. Manko, 1. M.
Kytny6aes, O. P. [Tandunosa, 1. I'. Ycos ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpoH. ont. guck (CD-ROM). - 3arm. ¢ turyn.  9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues
/1/1139178/3368.pdf&view=true (mara o6pamrenus: 09.10.2020). - MakpooObeKT. -
Tekct : anexTpoHHBINA. - CBeeHus nocTynHbI Takke Ha CD-ROM.

3. Meroauueckue yka3zaHUs IO BBINOJTHEHUIO KOHTPOJBHOW pabOThl MPEICTABJICHBI B
MPUJIOKEHUH 1.

4. MetonuyecKkre yKa3aHUs MO BBINOJHEHHUIO NMPAKTUYECKUX 3aJaHUi MpPEJCTaBIICHbI B
MPUJIOKEHUH 2.

r) IIporpammuoe odecnneuenue 1 UHTEpHET-pecypcebI:
IIporpammHoe o0ecneyeHue:
1. Odunmansheiii calit Pocrexnanzopa Poccuiickoit @epeparuu: http://www.gosnadzor.ru/

2. DnexkrponHas 0aza mepuoamyeckux m3manuii East View Information Services, OOO
«MBUC» — URL.: https://dlib.eastview.com/ .

3. HarnmonaieHass MH(pOpPMAIIMOHHO-aHAIUTHYECKAsA CHUCTeMa — POCCHIMCKMI HWHICKC
Hayunoro rurtuposanusi (PUUHL). — URL: https://elibrary.ru/project_risc.asp .

4. IlouckoBas  cuctema  Axkanemuss  Google  (Google  Scholar). —  URL:
https://scholar.google.ru/.

5. [TouckoBasi cucrema mpodecCHOHATBHBIX 0a3 JMaHHBIX MATCHTHO-NPABOBON W HAy4YHO-

TeXHUUYECKON nutepaTypbl «DenepaqsbHOTO WHCTUTYTA TMPOMBIIUIEHHON COOCTBEHHOCTH».—
URL: http://www1.fips.ru/iiss/ .

6. bubnnoreka ®I'BOY BIIO «MI'TY» [DnextponHslii pecypc]. — Pexum nocryma:
http://www.magtu.ru, cBo60HbIi. — 3ari. ¢ sKpaHa. — S3. pyc.

[IporpammHoe obecrieueHue
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9 MaTepI/laJIbHO'TeXHH'leCKOC odecrneyeHue AUCIUITINHBI

[Ipu uTeHuu NeKkuuii ¥ NPoBeACHNUN J1a00PaTOPHBIX, MPAKTUYECKUX PadOT:

1. KoMmnproTepHble MPOrpaMMBbl MO CHCTEMaM YIpaBi€HHUS U THIPO- MHEBMOABTOMATHKE

¢bupmbl «Dectoy.

2.CreHy1 IO CUCTeMaM YIPaBJICHUS U THIPO- THEBMOABTOMAaTHKe (pupmbl «Dectoy.

IlepeyeHb yueOHO-METOANYECKUX MATEPHAJIOB M CPEACTB 00y4eHH s

Tun u Ha3BaHUE ayUTOPHUH

OcHaleHne ayIuTopun

VY4eOHble ayIUTOPUH IS
MIPOBEACHUS 3aHATHI JICKIIHOHHOTO
TUTIA

MynbTUMeHIHBIE CPEACTBA XPAHEHNUS, ITEpeJadt 1
MpeICTaBICHUs] HHPOPMAIIIH.

VY4eOHble ayIUTOPUH IS
MPOBECHUS 1a00PaTOPHBIX
3aHATHI, TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTalNKN

MyneTuMenHiiHBIE CPEACTBA XPAHEHUS, ITepeaadn U
npecTaBiIeHns HHPOPMALIKK.

Komrekc TeCTOBbIX 3aJaHU 171 POBEICHUS
IIPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

TloMemenus a1 caMOCTOSATEILHOU
paboThl 00YJAFOIITMXCS

[TepconanpHbIe KOMITBIOTEPHI ¢ TTakeToM MS Office,
BBIXOJIOM B VIHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPElly YHUBEPCUTETA

[Tomerenus 1yist XpaHEHUsI U
po(HUITAKTUIECKOTO
00CITy>)KMBaHUS Y4eOHOTO
000pyI0oBaHUs

[xadw! 1151 XpaHeHUs] y4eOHO-METOIMIECKON
JOKYMEHTAIMH, y4eOHOTO 000PYAOBaHUSA U y4eOHO-
HaTJISHBIX TOCOOUH.




I[MTPUJIOXEHUE 1
Metoanyeckue yKa3aHHs 10 BbINIOJTHEHUI0O KOHTPOJIbHON padoThl

[Ipeamer mucuurmnuubl «[IpoexkTupoBaHUE CUCTEM THUAPO- M IMTHEBMOIIPUBOAA» B CBOUX
HCXOJIHBIX TIOJIOKCHHUSX OINHUPAETCA HA 3aKOHbI MEXAHWKU JKUJIKOCTH M Trasa, YIpaBJICHHUE
TexHU4YecKuMu cucremMamu. OpaHako OoJbIIast CIOKHOCTh W HEAOCTATOYHAs HM3Yy4E€HHOCTh
MHOTHUX SIBJICHUM BBIHYXKJAET UCIOJIb30BaTh U SMIUPUYECKUE MPUEMBI, HEKOTOPHIE U3 KOTOPBIX
JEMOHCTPUPYIOTCST B J1a00OPAaTOPHBIX paboTax MO THUAPO — IMHEBMOIPHBOIY TEXHOJIOTHYCCKHX
MamuH. B3auMopeiicTBUE TEOpUM M OSKCIEPUMEHTA - XapakTepHas OCOOEHHOCTh JTaHHOM
JUCITUTITUHBL.

B npenenax yueOHOTO rofa CTy/IEHTHI MPUTIIANIAIOTCS HA CECCHUI0, HA KOTOPOU CIIYIIAIOT
JIEKIUH TI0 JUCIUILIMHE B COKPAIIEHHOM 00BEME, 3HAKOMATCSA ¢ HEKOTOPHIMU JTA00PATOPHBIMU
paboTamMu W CHAIOT UTOTOBBIM KOHTPOJH (dK3amMeH uiu 3a4eT). OCHOBHBIM BHUIOM H3y4YCHUS
paccMaTpuBaeMoro Kypca SBISIETCS CaMOCTOATEIbHas padoTa CTylaeHTa-3aouHuka. CTymeHT
JOJDKEH CHCTEMaTUYeCKH paboTaTh HaJ KHUTOW, BBITIOJNHSIS KOHTPOJBHBIE 3aJaHus U
TUApaBIMYecKre pacdy€rel. PaboTy Ham pacu€rtamMu HEOOXOJUMO COMPOBOXKIATH H3YYCHHEM
PEKOMEH/IOBAaHHOW JIUTEPATyphl, oOparmas oco0oe BHUMaHHME Ha TO, YTO HEOOXOJMMO B
mporecce pacyéra WM penieHus 3amad. PeKoMeHmyeTcsl CIEMYIONIUN TOPSIOK HW3YYCHHS
muciuiinHbel. CHadana Oerjio mpoCMOTPETh MPOrpaMMy, METOJTUYECKHE YKa3aHUs W TOCOOus,
YTOOBI COCTAaBUTh MPEJCTABICHHUE O AUCLUILIUHE B LejoM. [Ipu paboTe Hax KaxAbIM pa3aesioM
CIIeIyeT, MPEXJEe BCEro, 03HAKOMUTHCA C €ro cojepxaHuem 1o mporpamme. Omupasick Ha
METOJUYECKUE YKa3aHWsl, MPUCTYNUTh K H3YYCHHIO MaTepuana Mo ydyeOHUKaM; MpPU 3TOM
PEKOMEHAYETCsI BECTH KOHCIEKT C OCHOBHBIM COJEp)KaHUEM TEMbI, C BhIBOJAMHU (QOpMYNI U
HeoOxouMbiMH Tpadukamu. PukcupoBaTh HesicHble Mecta. [lo Tem Bompocam, KOTOpble He
ynaércs pa3oOpaTh CaMOCTOATENBbHO, CIEAYyeT OOpaTUThCA K BEAyIIeMy IMpEenojaBaTeiio 3a
KOHCYJIbTAI[UEH.

Jlis mpoBepKH YCBOEHHUs MarepHuajia HYKHO OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI,
MpUBEACHHbIE B mMocoOuu. Pexomenayemoe HUXKe SBISETCS MUHUMYMOM TOTO, YTO JOJDKEH
3HATh M0 JAHHOMY JUCIUIUIMHE CTyNeHT. [ 6ojee riy0oKoro n3ydyeHusi He0OX0IMMO cCaMOMy
pelarh 3a/1a4u, COOTBETCTBYIOIIME MpopadaTbiBaeMoMy paszzaeny. UeM Oosibliie OyaeT cienaHo
pacuéToB M pelIeHO 3a7ad, TEeM JIy4lle YCBOUTCS TEOPETUUYECKUU KypC U TeM ycreliHee OyayT
BBITIOJIHEHBI MPe/IaraeéMble KOHTPOJIbHBIC 33/1aHUs. 3aBEPIICHHEM CaAMOCTOSITETbHONU paboThI 1O
KypCy SIBJISIETCS BBITIOJTHEHHE KOHTPOJIBHOU pabOThI M0 AUCHUIUIMHE, KOTOpas MPEJICTaBIsIeTCs B
BY3 ne mozmgnee, ueM 3a 3 aHA A0 3aueTa, ’k3ameHa. Homep BapumaHTa KOHTPOJIBbHON pabOTHI
JOJI’KEH COOTBETCTBOBATH MOCIEAHEH IH(pe HoMEpa 3a4€THOM KHIKKHU cTyaeHTa. K utoropomy
KOHTPOJIIO JOMYCKAIOTCS CTYACHTHI, UMEIOIINE 3aYTEHHBIE KOHTPOJIbHBIE PA0OTHI.

Onucanue padomut

[Ipouiecc (GyHKIIMOHUPOBAHMSI MEXAaHMUYECKUX, ITHEBMATUYECKUX, THAPABIMUYECKUX U
ANEKTPUYECKUX CUCTEM YIIPABJIEHUS MPEACTABISETCS AMarpaMMaMH.

B muarpamme “Tlepemenienue-miar” nzoopaxaercs pabouunii mpouecc cuctemsl. [Ipu sTom
KOKIOMY [Iary auarpaMMbl COOTBETCTBYeT 3afaHHoe mepemerienue. Illar oGo3Hadaer
W3MEHEHHE COCTOSHHUS XOTs Obl OJHOTO pabouero snemMeHTa. Eciu mpouCXOOWT HM3MEHEHUe
COCTOSIHUSI Cpa3y HECKOJBbKHUX DIIEMEHTOB CXEMBI, TO 3TO OTOOpakaeTcs B OJHOM Imare,
0003HaYeHHEM B3aMMO3aBUCHMOCTH TIepeMelneHuil. Bech mpormecc paccmaTpuBaeTcs Kak
COBOKYITHOCTb MOCJIEIOBATENbHBIX I1ar0B.

B mmarpamme “Ilepemenienue-BpeMs” MepeMELIEHUE HCIIOIHUTEIbHBIX MEXAaHU3MOB U
AJIEMEHTOB CUCTEMBI OTKJIAQJBIBACTCS B 3aBUCHMOCTH OT BpeMEHH. Bpemsi MacmTaOupoBaHO H

IMO2TOMY MCKIY pa60‘-II/IMI/I ABWIKCHUSAMUA OTACIIBHBIX 3JICMCHTOB CYHICCTBYCT BPCMCHHAA CBA3b.
Paznmuunas JUINTCIIBPHOCTh OTACJIBHBIX IIIaroB MOXCET OBITH CUMTaHAa HEMOCPCACTBCHHO U3



B auarpamme cocTtossHMI NTOKa3aHbl COCTOSTHUS
JATYUKOB U AJIEMEHTOB CUCTEMBI YIIPaBJICHUS Ha
Ka)KJI0M 11are. Bpems nepexitoueHus npu 3ToM
3HAYUTEJIBHO MEHbILIE, YEM BpeMs IIEpEMELICHHUS
pabouunx s1eMeHTOB cucTeMbl. [loaToMy OHO He
YUUTBIBaeTCs B AuarpamMme. OObIYHO AUarpaMma

“Ilepemernienue-mar’.
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B dyHKIIMOHANRHOM TMAarpaMMe pacIoararoTcs:
JyiarpaMma COCTOSIHUM I BCEeX JaTUUKOB U
AJIEMEHTOB CUCTEMBbI YIIPaBICHUS

Jluarpamma “Ilepemernienue-BpeMs’”’ I BCEX
UCIIOJIHUTENBHBIX YCTPOUCTB

OyHKIMOHANIbHAS JUarpaMMa J1aeT HarjasaHoe
MpeJicTaBIeHUEe 0 pabouyeM mpoiiecce
AIIEKTPOTUIPABINYECKON CUCTEMBI
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Huarpamma «llepemenienue-
CDyHKHI/IOHaJ'II)HaS{ AuarpamMmma

COJICPXKUT JaHHBIC:

B KakOM  MOMEHT CHTHaa  OT
BBIKJIIOUATENISI, KHOIKH, KOHEYHOTO
BBIKJTFOYATETIS, pene JTABIICHUS
BO3JICHCTBYET Ha pabouuii mporecce,
KaK  TMPOUCXOTUT  B3aUMOBIIHSHUE
BXOJTHBIX CUTHAJIOB, CHUTHAJIOB
CUCTEMBl yIpaBJIeHUA U PabOUUX
3JIEMEHTOB.
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MpvBOgMMbIE B BEHCTBUE OT MMIPOYCTPONCTB MpusopMmele B nEACTBUE OT
MEeXaHN4ecK1X YCTPOICTB

Pene DNar4mk KoHeyHoro
nasnexve 5 bar nNonoXeHus .\

HcTouHNKH CUTHAJIOB

CTDGHKE, pacnonaraiyancs B6nuan mecta AWarpaMmei,
l rAe NPOMCXOQWT BO3AACTBME CHrHana

PasseTeneHve curHanos CoenuHenue curHanos "MITA" CoepuHeHune "U*

S

S3 \ Beop cvr#ana ¢ ero oTpuLaHuemM

Coenunenue curnanos./Iuaumn
nepegadn

* Kak Tonpko cTapToBasi KHOMKa OyJIeT aKTHBUPOBAHA U IITOK IIMIMH/PA OKAXKETCS B ICXOTHOM
MOJIOKEHUH (KOHIIEBOM JaTdynk S1 HaxkaT), Mpou30ieT nepexioueHue pacnpenenurens. [ltok

MUJIIMHAPA BbIABUTACTCH.

* Kak TOJIbKO IITOK MOPIIHA JOCTUTHET BBIIBUHYTOTO KOHEYHOTO MOJIOKEeHUS (KOHIIEBOM AaTYUK S2

Ha)KaT), pacnpeacinuTCiib BHOBb ICPCKIIIOUYUTCA.

* lllTox nunuHapa BTsiHETCs. [IpH MOBTOPHOM HaXaTUM CTAPTOBON KHOTIKHM PAOOYMl LIUKII TOBTOPUTCSL.







Cunme3 31eKmpuiecKoll cxemol yRpagieHus

Jns  ynpaBneHus THAPONPUBOJOM B COOTBETCTBMHM C 3aJaHHOM JUarpaMMou
MEePEMENIEHUS THIPOLUIMHIPA TOCTPOUM IEKTPOKOHTAKTHYIO IPUHIIUITUAIIBHYIO CXEMY.

Cxema ympaBiieHus OyJeT 3aluTaHa OT MOCTOSTHHOTO MCTOYHUKA TOKA HalpshKkeHueMm 24
Bonbra. [Ins KOHTpOJsi 3a MCTOYHMKOM MHUTAHUS TMPETyCMOTPUM CHUTHaJIbHYIO samny JIO

(TokorpoBoA 1), HEIOCPENCTBEHHO BKJIFOYEHHYIO B CETh.
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Puc.2. BkiroueHue 3J1eKTPOABUTATEIS U pa3MelieHne CUTHAJIBLHBIX 3J1eMEeHTOB

Jns  3amycka Hacoca THIPOCUCTEMBI CIyKUT KkHonka «[lyck» (TokompoBon 2),
oOecrieunBaroIas BKIIOUEHHE JIEKTPOABUraTelsl Hacoca MOCpeicTBOM KoHTakra pene K (Ha
CXeM€ He YKa3aHO), a JUldl ero OTKJIIOYEHMs CIYXHUT KHoNKa «BbIKI» (JOMUHHpYyOLIEe
orkioyeHue). Camomnoaxsar pene K obecrieunM pasmelieHHEM HOPMAIbHO Pa3OMKHYTOTO
KOHTakTa K B mapajuiebHON BeTBU (TOKONpPOBOJX 3). BrimtoueHue >1nekTpoaBUraTessi HaCOCHOM
CTaHLIMM MOKHO OCYHIECTBJIATH OJHOBPEMEHHO C IIMTAHUEM CHCTEMBI  YIIPaBJICHMS.
CnenoBarenbHO €ro MOYKHO MCKIIOYMTh M3 CUCTEMBI YIPABJIEHUS TUAPONPHUBOJIOM. B
nanbHelmeM OyaeM CUMTaTh, YTO 3TO IMPOMCXOJUT MMEHHO TakK, U He OyJeM INOoKa3blBaTh Ha
cxeMme.

3a cocTostHMEM PabOThI CUCTEMBI OYyT MOMOIaTh OTCIEXKUBATh TPU CUTHAJIbHbIE JIAMIIBI
JI1, JI2 n JI3. JI1 Gyaer cUrHaJIM3UPOBATh O HEJIOMYCTUMO MAJOM JIaBI€HUH BO BCACBhIBArOLIEH
BeTBH, Jammna JI2 curHamm3upoBaTh O MPEBBIIIEHHMM HEKOTOPOTO IMOPOrOBOrO 3HAYECHUS B
HarHeTaTeabHOM BeTBH, a jJamma JI3 o HopManbHOH paboTe ruapoakkymysstopa. Kaxnas us
JamIn cpaOaThIBaeT B COOTBETCTBUHM C CBOMM 3JIEMEHTOM BBOJIa CUTHAJIOB pelne naBieHus PJI1,
P12 u P/I3. YToOBI HE 3aTEHATH YEPTEX, B JAIbHEHIIEM MOCTPOSHUH MPUHIMIUAIBHON CXEMBbI
9TH DJIEMEHTBI HE MTOKA3aHbI.

Jlnst ynpaBiieHUs: OCHOBHBIM PACIpPEIEIUTENIEM PEAYCMOTPUM UCIIOJIB30BAHUE KHOIIKU
S, xotopas obecneunt BriIoyeHHe kKarymku pene Kl. ITlocienoBarenbHOCTh BKIFOUEHHS



AJIEKTPOMATrHUTOB PACIpEeIUTENCH OyIeT ONpeaeNaThes CpadaThIBAHUEM KOHIICBBIX JATUYUKOB
Al, A2, [13.

3nech 1 — 3eKTpOHHBIN JAaTYMK UHIYKIIMOHHOTO THNA, J[2 — eMKocTHOrO TUmna, a /I3 —
ONTOAIEKTPOHHOT'O THIIA.
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Puc.3. Pazmenenue 0,J0OKMPOBOYHBIX YCTPOCTB M 3JIEMEHTOB BBO/Ia CHTHAJIOB
cXeMbl yIIpaBJICHUS] THAPONPUBOAOM

Ha cxeme, mpencraBieHHOW Ha puc.3, moka3zaHa ycTaHOBKa natuuka J[1, KoTtopeii
ompenessieT Hayauo pabOThl CHCTEMBI yIpaBlIeHUs B MUKIOBOM pexume. Hatuwmku /2 u /I3, a
Takke pesne BpemeHu PB, HeoOxonuMoe HaMm [171s 3a/1aHUS BBIJIEP’KKH BPEMEHU Ha BBINIOJIHEHUE
cpabaTbIBaHUS paclpeaeuTeNiel COrIacHO AUarpaMMbl MepeMellleHrs oKa He MOACOSAMHEHBDI.
DNEeKTpOMAarHuThl ~ YIPAaBISIONIME OCHOBHBIM  pacupenenutenem (P4) Y1, Y2 | m
BcrioMoraTeNbHbIM pacnpenenuteneM (PS) Y3 pasmemaem B mpaBoii cTOpoHe cxembl. Kpome
3TOro HaM MOTpeOyeTcs UId CUHTE3a CXEMBI ellle 0JHO pene AaBneHus P/1S, kotopoe oGecnieunt
BO3BpallleHWE IITOKA B HCXOJHOE TMOJIO)KEHHE NpPU JOCTHKEHHM YPOBHS JaBJICHUS
ONIPENENIEMOTI0  3TUM pene. Ilpu moOCTpoeHMHM CXEeMbl pPacCMOTPUM BO3MOXKHOCTH
WCIIOJIb30BAHUS BMECTO HETO YK€ UMEIOIIMXCS B CXEME pelie JaBICHUM.

Jlns cuHTE3a LMKIOBBIX CHUCTEM YIpPaBJICHUS CYIIECTBYIOT pa3jIMuHble METOJbl. B
JAHHOM CJIy4ae BOCIOJIb3yeMCS «IIMHHBIM» METOJOM. [l 3TOro BHavajle B COOTBETCTBUU C
3aJlaHHOM JuarpaMMoOi TepeMelIeHHs] TOCTPOUM CTPYKTypHyio ¢dopmyrny. B Heit OymyT
MIPUHSATHI CIIeAyIole 0003HAYCHHUS.

I'll- u I'll+ 3TO0 COOTBETCTBEHHO BTATMBaHUE U BhlABMKEHHUE TuApourymHapa 'L T'I—
u ['T[++ 310 OBICTpOE BTSTMBaHKE U BBIABIKEHHE ruaApormauuapa 11,
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'+ FH--THA T,



OrmpezenseM KOJIMYECTBO IIKMH. B COOTBETCTBUUM C MpaBUJaMU B JJAHHOM CJIy4yae MbI
JOJKHBI IPEIYyCMOTPETh 4 IIHHBI
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/lna nepexknouenus wiuH 60Cnoav3yemca cucnairamu om oamuukos /A1, /12, /13, a
maxkoice om pene oaenenusn P/AS u pene epemenu PB.

[epBas mmHa OyIeT BKIIOYATHCS TOCTE HAXKATUS KHOMKU S M TIPH COOTIOICHUH
CIIEYIOIIMX YCIOBHM: IITOK IMIUHAPA HAXOAUTCS B KpalfHEM JIEBOM TOJIOKEHHUHU (3aJeiiCTBOBaH
natuuk J[1), ypoBeHb Maciaa COOTBETCTBYET HOpMaJIbHOMY (JaTuuK ypoBHs PY), Temneparypa
Macia B 0ake He IPEBbIIIAeT IpeaesbHOTr0 3HaueHus (natuuk temneparypsl PT). Jlornueckas
byHK1IMs, oOecnieynBaroas BKItoUeHue 1-0if muHbl OyAeT BBITJISACTH TaK:

S&11&PY &PT.

Bxrouenue nepBoit mMHBI 00€CTIEUUT BKIIFOYEHHE dIeKTpoMaruuTa Y 1 pacnpeaenurens
P4 u snextpomaraura PS. [lItok runpounnunapa 'Ll Oyner BbIABUraThCS C MEJIEHHOMN
CKOPOCTHIO (KHIKOCTH HeT yepe3 Apoccenb PJI4). [locne Toro, kKak mMTOK BEIABUHETCS 10
nepBoro yrnopa (koHieBoi aaruuk J[2), natumk /{2 BeimaeT curHai, KOTOPbIA COBMECTHO €
curHajioM oT pene aasieHus P15, obecieunBaet nepekimouenue muH (¢ 1 Ha 2). Takum

00pa3zoM joruueckasi GyHKIUST BKJIIOYArOIIas 2 mMuHy OyAeT BBITJSAACTh TakK:
J2&P]I.

Ko BTOpOI#i mmHe noaxirovaeTcs deKkTpoMarauT Y2 pactpeaenurens P4. [ltok
UMIMHApa OyeT BTATUBATHCS ¢ OOJIBbIIeH CKOPOCTHIO, TaK KaK IPHU 3TOM pacipenenurenasb PS5
OyZeT OTKJIIOYEH U KHUAKOCTh Oy/IeT epeMeniaThes o JMHUKU MUHYs Apoccensb P/14.

[Tocne Bo3Bparienus mroka ruapounausapa 'L B ucxoanoe nosuoxeHue cpadboraet
natauk JI1 u Oynet mogaBaThes curHai Ha pese BpemeHu PB. [Tocie Beiiep)xku BpeMeHH
ompenenseMoil HacTpolikoil PB u ycinoBusiMmu paGoThl THAPOCXEMBI, HA BBIXOJIE U3 PEJie BpEeMEHU
Oyzet BoIpabaThIBaThCS CUTHAI, KOTOPBIN MPUBEIET K NEPEKIIOYSHHIO KH. Jlornueckas
¢GbyHKIMS 00ecrieurBaroIias BKIIOUEHUE TPEThel IHUHBI OyJeT BRITJISACTh TaK:

J1&PB

K tpetbeit muHe noacoeaunsercs anekTpomaruut Y 1 ruapopacnpenenurens P4. HItox
ruapounnusapa '] Oyzaer BELABUTaThHCA ¢ MAaKCUMAIBHON CKOPOCTHIO 10 KOHEYHOTO
nonoxkenus. [Tocne cpabaTbiBaHNs OMITOANIEKTPOHHOTO AaTyuMKa /13, OyneT BeIpaboTaH CUTHAT,
KOTOPBI MOXHO UCTIOJIB30BATh JJIsl IEPEKITIOYeHHs KH. Takum 00pa3oM BKITIOYCHHE
YeTBEPTOH MIUHBI Oy/Ie OCYIIECTBISThCS qaTaukoM J13.

[Togaua muTaHMs K YETBEPTO MIMHE MPUBEIET K CpaOdATHIBAHUIO AJIEKTpOMAaruura Y2
pacnpenenutens P4 u x Bo3Bpamenuto mroka 'l B ucxoqHOE NOJ0KEHNE C MAKCUMAIbHOM
ckopocTbio (apoccens [P; oTkimtouen). [1o Bo3Bpamenuto mroka rugpounnunapa 'L B
HCXOJHOE TMoJIoKeHre AaT4yuk J[1 BeipabaThIiBaeT CUTHAT HA OTKIIIOUEHUE YeTBEepTOi muHbL. Ha
3TOM IIUKJI 3aKaHYMBAETCSI.



HpI/IHHI/IHI/IaJIbHEISI QJICKTPOKOHTAKTHAA CXEMa YIIPABJICHUA T'HAPOIIPHUBOIOM

Npe/ICTaBlIeHa Ha PHC.
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I[MTPUJIOXEHUE 2

MeToauuyeckue YKa3zaHus MO BBINMOJHCHUIO MPAKTUYCCKUX 3aJaHuH

Ha MPAKTUYCCKUX 3aHATHAX A JOCTHKCHHUA IIOCTABJICHHBIX 3aJdad KCJIATCIbHO
BBIIIOJTHCHHUC pa6OTI)I CTyACHTaAMHM HCHIOCPCACTBCHHO Ha KOMHLIOTCpHOﬁ TCXHHUKCE. I[JI?I JIy4qmero
3aKpCIUICHUA MaTCpualia CTYACHTHI ITOJIY4YaroT 3alaHusl, KOTOPBIC BBIIIOJIHAIOTCA HAa ITPOTAKCHUN
BCCX IMPAKTHYCCKUX 3aHATHH B OTPE3KU BPEMCHHU, OTBCACHHLIC IS 3aKPCIVICHHUA MaTCpuajia U
IMOJIYYCHHA HABBIKOB pa6OTBI. Takwue 3alaHus CAAOTCA CTYACHTAaMHU IPCHOJAaBaTCIIIO B KOHIC
HU3YUCHUA ﬂaHHOﬁ JUCHUITIIUHBI.

Teopemuueckas uwacmbo
[IHeBMOTHIpaBIUYECKUE CHCTEMBl  COCTOSAT M3 TUAPABIMYECKOM M MHEBMAaTHYECKOU
COCTaBJISIFOILUX.
DONEeKTPOrUAPaBIMYECKAE CHCTEMBl  COCTOSAT M3  TUAPABIMYECKOM U DIEKTPUUECKOMH
COCTaBJISIFOIIUX.
* Ilepememienuss ¥ CHJIBI pEaTU3yIOTCS B THAPABIMYECKUX YCTpPOMCTBAaxX (Hampumep, B
TUAPOIAITUHIPE).
* Bxoanble curHamel U uX oOpaOoTKa peanu3yloTcs B MHEBMaTHYECKUX (ITHEBMOHHKA),
ANIEKTPUYECKUX U  OIJEKTPOHHBIX KOMIIOHEHTaX (dJIEKTPOMEXaHUUYECKHUEe MEepeKIoYuarolue
ANIEMEHTBI KT CBOOOJHO-TIPOrpaMMupyembie KoHTposuiepsl PFC).

DNeKTpOruApaBINueCcKue ¥ IMHEBMOTHIPABIMUECKUE CPEACTB aBTOMATUKU. [IpuHnun aeicTBusL.
JoctounctBa u HenocTaTku. OCOOCHHOCTH TPUMEHEHHS.

DNEeKTPUYECKUM CUTHAN TIepeaaeTcs Mo KaOelo ObICTPO, peau3yeTcsi JIETKO U Ha OOoJbIIHe

paccTOsHUS.

» IIpomecc 0OpabOTKM cHUTrHajga BEACTCS DJICKTPUUYECKUMH D3JIEMEHTaMH, YTO 00€CIeunBacT

BO3MOXHOCTh HcHojb30BaHusi OI'C B aBTOMATH3MpPOBAHHBIX IMPOU3BOJCTBEHHBIX IpolEccax.

Jlerko BcTpauBarorcs!

* Ilpome peanu3oBaTh CIOKHBIE aNrOpuTMbl ympasieHus. [Ipu stom snexrpuueckas CY

HSKOHOMMYHEE YeM MeXaHWYecKasi, THEBMaTUYECKasl WM TUAPaBIHueCcKasl.

Ob6nacTu mpuMeHeHUs

DNEKTPUYECKUE CHUCTEMbl YIPABIEHUS JIOCTUIIIN Cwctema ynpaeneHus  CucTema npeoBpasosaHs
OonpIIOro  ycmexa 3a  HocieaHue  257er. — '
[
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yIpaBJieHUs] OTKPBHLJIOb MHOTO HOBBIX cdep ams | =
OPUMEHEHUS CHUCTEM DJIEKTPOTUAPOABTOMATUKUA U { | g
SJICKTPOITHEBMOABTOMATHKHU. —— - E
_____ —e Cwctoma
DNEeKTpOruApoaBTOMATHKA IPUMEHSETCS B! [ oo |_sJo6patomea | yrpemnereen | |
| cHimanan = | CHTHANDE v | nappaBmsecod E
*  MAIIWHOCTPOCHHH (MPHUBOJBI TMOJAYU IS I | woupioena || S
| Q
00pabaThIBAIOIINX CTAHKOB, CHJIOBBIE MPUBOIBI : (| €
| @
MpeccoB, B MalIMHax Mo oOpaboTke miiacTMacc u |2
. | =|I @
mp); || etz | &
* aBTOMOOMJIECTPOEHUHU (TIPUBOJBI CTPOUTEITHHO- e—y ) | -1
. CHCTEME FIpEENGHHR | | Neeofpasopaae || S
JOPOKHBIX MAIINH); - Bvepn £
Mars
*  CaMOJIETOCTPOCHUW (AaBUAIIMOHHBIE  IIIACCH, | Dasouoi
| cpel [ ]

CHCTEMBI YIIPABIICHUS PYJISIMHU); e
* CYZIOCTPOEHUH (CUCTEMBI YIIPABJICHUSI PYJISIMN).
* B TOPHO-METAJUIyprUM4e€CKOM ITPOU3BOJICTBE.



JIro6ast FNMEeKTPOTHAPABIHYECKAs CUCTEMA COCTOUT U3 ABYX (PYHKIIMOHATHHBIX TPYIIIL:
CHUCTCMBI praBJICHI/ISI CUTI'HaAJIOM U CHJIOBOI71 CHUCTCMBI.
CuoBag cucreMa

CunoBas cucreMa AIEKTPOTrUAPaBINYECKON WM THEBMOTUPABINYECKON CUCTEMBI BKIIFOUAET B ce0s1 BCE
AJIEMEHTBI, OTBEYAIOIIME 32 CHAOKEHUE SHEPTUEH, yIIpaBIeHUE SHEPTUel U paboyne IBUKEHHS TPUBOJA.

Yacts sHEeproodecneyeHus

[IpeoOpaszyeT 3HEPTHIO U MOATOTABIMBACT PA0OUyYIO Cpey. B 3TO 9acT CHCTEMBI CO3/1aeTCs
TUIPaBIMYECKast SHEPTHUS U COOTBETCTBYIOIINM 00pa30M IOArOTaBIMBACTCS paboyas )KUAKOCTh. B mporecce
peoOpa3oBaHUs PHEPTUH ICKTPUUECKAsi SJHEPTHUs MpeoOpazyeTcsi CHavalla B MEXaHHMUYECKYIO, a 3aTeM B
TUApaBINUeCcKyI0. Kakue nieMeHThl 0OBIYHO HCIIOIB3YIOTCS IIPUA DTOM?

VYrnpasnstomas 4actb

B snextporuapaBinyeckux cucTeMax 3a4ady YIpaBJICHHs SJHEPIUEN pelnaroT KJIallaHbl U
pacnpenenureny. Kaxue knamassl CylecTByoT?

PaGouwnii opran

PaGoune nBukeHus nmpuBoAa peanusyroT pabouue oprassl. [Ipyu momomny ruipaBinyecKux HUINHIPOB
U MOTOPOB THIpaBIMuYecKas »dHeprusi pabodeil cpeapl mnpeolOpa3dyercs B MEXaHHUYECKYIO.
DOHepronoTpebieHne pabounx OpraHoB OMpenenseT TpeOoBaHMsS K YIPAaBISAIOLIEH 4YacTH M YacTu
sHeproobecneueHusi. Bece anmeMeHTHl TOJKHBI COOTBETCTBOBATH JABJICHUSIM M pacxojiaM B paboueit

CucremMa yrmpaBJieHHUS.

YcTpolcTBO BBOIa CUTHAJIOB.
YeTpoitcTBO 00pabOTKH CUTHATIOB

B snextporuapaBnnyeckux cuctemMax o0paboTka curHaiza
MPOUCXOUT B ANEKTPHUECKUX CXEMaX WIN B CBOOOTHO
MIPOrpaMMHPYEMBIX KOHTpoJuiepax. CyIecTBYIOT TaKkKe W s s $208)%"
YHCTO THIPABIMYECKUE M MEHEE PACcIIPOCTPAHCHHBIC
THJIPABIUYECKUE CXEMBbI JIJIsl 00paboTKH curaaia. B atom
y4eOHHMKE paccMaTpuBaeTCsi 00pabOTKa CUTHAJIA B
ANIEKTPUYECKHUX CXeMaX (CM. YIPaXHEHHUS B 4aCTH A).

21 2
Y2 Q’E:\” éﬁ‘lh Y3
Curnainsbl, oT onepaTopa (KHOTKH, BBIKIIOYATENU U T.A.), U . |V
CUTHAJIBI, TIOJYYCHHBIMU B cCaMOi cucTeMe (KOHEYHBIMU o]
BBIKITIOYATENISIMU, JAAaTYUKaMU TIOJIOKEHUS, JaTYMKaMu

TEMIICPATYPhI, JaTUYUNKAMU NABJICHUA U T. ,Z[.).

YcrpoiicTBo mpeobpa3oBaHus



B ruOpuaHbIX CcHCTEMax, CBS3b MEXAYy CWIOBOW WM YIPABISAIOIMICH YaCTIMHU IPUBOJIOB

OCYLIECTBIISIETCA  IMOCPEACTBOM  YCTPOMCTB

npeoOpa3oBaHus

CUTHAJIOB. 910

AIIEKTPOMArHUTHBIE KJIAaHbl U paclpeeNuTeNd. B OONBIIMHCTBE CIy4aeB HMCIOJIB3YIOTCS
AJIEKTPOMArHUThl INOCTOSHHOTO TOKa ¢ HamnpsbkeHuem 24 B. MHorga »nekTpoMarHuThl
IIEpEMEHHOT0 TOKa Hamnpsbkenuem 110—220 B.

JIOCTOMHCTBO ~ peNeHHO-KOHTAKTHBIX
WCIIOJIb30BAHUSI  OJTHOTO  CXEMHOTO

CXEM - YHUBCPCAJIBHOCTD,
peuicHuA JIIs

YIIpaBJICHUS

T.C.
HUCIIOJIHUTCIIbHBIMU

BO3MOXHOCTb

nmoaACUCTEMaMu, IMOCTPOCHHBLIMHU Ha Oaze Kak IMHCBMATHYCCKUX, TaK W THUAPABINYCCKHUX

YCTPOWCTB.

Iugposoe 0603HaAYECHHE IJIEMEHTOB HA THAPABJIMYECKON cxeme

[To BO3MOXHOCTH, HEOOXOTUMO
MPUCBAaUBATh HOMEPA
YIPABJISIONIUAM IIETISIM B
COOTBETCTBHUU C TIOPSJIKOM
JBIKEHUS pabOUnX OpraHOB
(paGo4mm mpoIIeccoM OJIMH 3a
APYTHM).

O6o3HaueHNe BKIIIOYACT B ceOs
HOMED YIPaBJISAIOLIEH LENH U
MTOPSAAKOBBIN HOMEp CaMOTo
AIIEMEHTA.

Pa3znuunbie ynpasisiomue nemnu
HYMEpYIOTCS 110 BOo3pacTaromei 1,
2,3 mT. 1 Tak kak cucrema
MOATOTOBKH paboyeil KUAKOCTU He
MPUHAJICIKUT YIPABIISIIOIINM
LensiM, A7 ee 0003HaYeHUS
ucnoibzyercs «0»
Pacrnipenenenue no rpymnmnam

Lent 1. LiunuHap
nogbema

Uenb 2. M'MBo4HbIA
UMUnMHEp

20(8.22)

Lens 3. LUunuHap
HaHecCeHWs uHpexkca

3.0(C.23)

I'pynna O | Bee 3JieMeHTbI, OTHOCSIIIMECS] K YHEProodecrevYeHnIo

I'pynna O0o3HaueHNe OTACJBHBIX YIPABJISIIUX Lenel

1,2,3...

Kaxxaplii sieMeHT yrpaBiisioliel enu UMeeT HOMEp, COCTOSIIIIUN U3 HOMepa YIpaBIstoeit
ey ¥ 0003HAYAKOIINI 3TOT JIEMEHT HOMepa.

.0 Paboumne r1emenTnl, Hanpumep 1.0, 2.0
A HcnoanuTeabHble (pacnpeesiiomme) 31eMeHTbl, Hanpumep 1.1, 2.1
2,4 YeTHbIe YHCJIA: BCE JJIEMEHTBI, KOTOPbIe pa00TAI0T IPH NPSIMOM X0/1¢

(BbIABHIKEHMH), Hanpumep 1.2, 2.4

3,5 HeuyeTHble uncia: Bee 3J1eMEHTbI, KOTOPble PadoTaloT Npu 00paTHOM Xo/1e
(BTArUBaHuu), Hanpumep 1.3, 2.3

.01, .02 DJIEeMEHTBI MeK1y MCIOJTHUTEIbHbIMH M padounvmu, Hanpumep 1.01, 1.02




Yka3aHHBIN TPUHIUIT 0003HAYCHUS YIIEMEHTOB Ha CXeMe, 0a3upYIONIUIiCS Ha HOMEpe
YIIPABIISAIOUICH LIENH XU HOMEPE AIIEMEHTa, HIMEET TO MMPEUMYILIECTBO, YTO OOCTYKHBAIOIINI
MEPCOHAT MOXKET UICHTH(PHUIIUPOBATH 3JIEMEHTHI CXEMBbI 110 JICHCTBYIOIIMM B HEHl CUTHAIAM.
Tax, Hanpumep, IpU HapyIIEeHUH paboThl HMIMHIPA 2.0 HYKHO UCXOIUTh U3 TOTO, YTO
HEUCIIPABHOCTh MPOMU30IILIIA Y 3JIEMEHTOB 2 YIPABJISIIOIIEH LIENU, 3HAUUT, €€ CIEAYeT UCKATh Y
AIIEMEHTOB, KOTOPHIE UMEIOT B 0003HaueHNH TGPy 2 HA TIEPBOM MECTE.

ByKBeHHOC O0o3HayeHHE 3JIEMEHTOB THAPABJIHIECCKHUX CXEM

Hopmbl 03BOJISAIOT UCHIOIB30BaTh OYKBEHHBIE
0003HauEHMSI HIIEMEHTOB CXeMBI. [ uapaBindyeckue

HUAJTUHIPHL, Hanpumep, obo3Havarotes 'L ( [[1, 112, I13

ut.n)uwm A, B, Curt. 1., runpomoropsr HM nmm M.

JIOTIOJTHUTETFHO HA THAPABIMYECKON CXeME MOTYT OBITh

pa3MelieHbl JaHHbIE O Hacoce, KianaHax J1aBJIeHus,
MaHOMeTpax, IMINHIPAX, THAPOMOTOPAX,
TpyOONIPOBO/IAX U COETMHEHUSX.

K xaxa0¥ rujpaBIndecKor cXeme IpuIaraeTcs
cnenudukanus.

JJIeKTPUYECKas cxeMa

Kon. HaumeroBanue Tun w

Wsroroaneso | N1oRAMGE Saxazunc

Dama Dorosop Me

Tun Mposepenc

[Me creumpuxaums

Crnenudukamnms

L

———

DIIeKTPOMAarHUTHBIE KaTYITKH
BBITIOJIHSAIOT POJIb UHTEPPEHCHOTO
yCTpOICTBA MEXKIY NIEKTPUUECKIM

1 3 2

2 4 1
Hopmansho 3akpuiteiit  HopManeHo oTkpbiTei#  NepekuaHoi
KOHTaKT KOHTaKT KOHTaKT

Hanpasnexue sospeictann

O603HaueHne KOMMYTHPYIOIIUX 3JIEMEHTOB

YIIpaBJIAIOIIUM CUTHAJIIOM U

FH,I[paBHH‘IGCKOﬁ HYaCTbKO CUCTEMBI.

Kakum 06pa3om mpoucxoaut

yIpaBieHUE 3TUMHU KaTyIIKaMH,
MO>KHO MOHATD U3 ANEKTPUUECKOM

CXEMBI —TaK Ha3bIBAEMOM

3 ‘
13 |23 |31 |n s1f- 1
Al A1 T M
a2 K1 K1
A2
\ 14 j24 |32 |42

O06o03HaueHue BHIBOJIOB pelie

* niepBas Hudpa — MOPSIKOBBIA HOMEP TPYIIIIbI
KOHTAKTOB,

* BTOpas 1HPppa — GyHKIMOHAIBHBIA HOMED
KOHTAaKTOB.

CXCEMBI.

1 IPUHLUIIUAIBHOMN 3JIEKTPUUECKON

JIB€ BO3MOKHOCTHU
yIpaBIeHUS
AJICKTPOMArHUTaMHu
pacipenenuTenci:

KaTYIIKY)
HenpsMoe (CUTHaJ Ha

pene).

CXEMY YIIPaBJICHUS

(ynpaBinsromas 1emns) u
TJIaBHYIO (CHIIOBYIO)
DIIEKTPUUECKYIO CXEMY
(BKJITIOUEHHE

npsiMoe (YIpaBIIsSIOIIUn
CUTHAJI TIOJIaeTCsl cpa3y Ha
KaTYIIKY MOJIaeTCs Yyepe3

[Tpu HEnpsiMOM yIpaBlIEeHUH
pa3InyaroT MEKTPUIECKYIO
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Ipumep pewienusn npakmuyeckozo 3a0aHus

IlocTanoBKa 3aga4n

IIpn X0nOJHOM MpOKAaTKE METAUIMYECKUX IUIACTUH
HEO0X0IMMO 3a KaXJIbIM (HOPMOOOPa3yIOMIUM TTOCTOM

o —————— = PUXTOBOYHbIA NOCT
pacmoJjarate IMOCT XOJIOJHOM PUXTOBKH. Ha mnem opmoo6pasytolmii noct

Hanpasnexuve aBrXenns nucra

KOKIBIA JIUCT JIOJDKEH PUXTOBATHCS C IOMOIIBIO

CJICAYIOIIErO Bajblla ¢ COOTBETCTBYIOILUM YCUIIUEM.

Jist Toro uToOB 00pabaThIBaeMBbIii JHCT HE 1 >

CTAJIKUBAJICS C TIPWKUMHBIM BaJIbLIOM, OH MOJHUMACTCSL ] ———— -
=

IUAJTUHIPOM OJHOCTOPOHHETO JIEUCTBUS. ITOT LMIMHIP
JTIOJ>KEH BBIJIBUTAThCS MTOCJIE HAXKATUS HA KHOIIKY, U
MOCJIe OTIYCKAHUSI KHOTIKY MO/ IECTBUEM Beca

BaJIbIIA OH JIOJDKEH COBEpIIATh JBUKCHHUE HA3a/l.
DCKHU3 YCTaHOBKH

T'uopasnuueckoe ynpasnenue

B stom 3aaHUU UCIIOJIB3YIOTCA MUJIUHAP OJHOCTOPOHHETO HeﬁCTBHH n BHCKTPOMaFHHTHBIﬁ
pacrnipeaenuTens 3/2

Hununop oonocmoponnezo oeiicmeus

B mmnuHape oAHOCTOPOHHETO JEHCTBUS MOABOJ paboyeil KUIKOCTH OCYIIECTBIISICTCS JIMIIL CO
CTOPOHBI MOPIITHEBOM MOJIOCTH. TaKoW MUIMHAP MOKET paboTaTh TOJHKO B OJTHOM HANpPaBIICHUH.
[ToTok XKUAKOCTH BO3ACHCTBYET Ha MOPIICHb, MPEOJIOJICBAsT PH STOM BHEIIHHUE W BHYTPECHHHUE
conportuBiieHus. OOpaTHBI XOJ OCYIIECTBIAETCS IOJ JICWCTBHEM Beca BaJbIOB. JKHUIKOCTH
BO3Bpaliaercs B 0ak.

Pacnpeodenumens

Cnyorcum ons:

Kaxo#? 3/2-3meKTpOMarHuTHBIN paclpeeIUTENb C IPYKUHHBIM BO3BPATOM.

Ckonvko npucoedunenuul?. Tpu  Kakue?

* [TonBox sxunkoctu (P).

* CnuB xuakoctu (T).

» CoenuHenue ¢ paboueii moaocThio (A).

OH umeem 08a 803MONCHBIX NOJIONCEHUSL:

* Ucxoomnoe nonosicenue:

[ToTok »xuaxkocTH U3 pabouel MOJOCTH LWJIMHApA 4Yepe3 MPHUCOSAMHEHUE HaIpaBIIIeTCs
naiee B 6ak; mpu 3ToM kanai (P) 3amepr.

* Pabouee (sxniouennoe) nonodicenue;

[ToTtok »uakoctu yepe3 kaHaisl (P) u (A HampaBnsieTcss B MOPIIHEBYIO MOJOCTh IIWIMHIPA;
kaHan (T) 3akpsiT.

Inekmpomaznum



Kaxoe ynpaenenue? dnexrpuueckoe

Cocmosanue maenuma? Tlpu nogaue HaNpsDKEHUS KaTyIIKa cO3/1aeT MarHuTHoe noje. Co3ganHas
TaKUM 00pa3oM cuja yepe3 SIKOpb BO3IACHCTBYET Ha 30JOTHHUK PAacHpEACTIUTENsI B HANPABICHUN
pactpenenutens. [Ipu CHATHM HampsDKEHWS MarHUTHOE TOJIE HMCYE3aeT, W Cuiia OoJblle He
JNEHCTBYET.

Boszspamnas npyscuna? Bo3Bpaiaer 30J0THUK B HCXOAHOE TTOJIOKEHUE.

Hanpsiocenue 24 B.

3J1e1<mpultecmte KHONKU

Hasznauenue - BO3IEHUCTBHE HAa DIEKTPUYECKHE KOHTAKThl. KOHTaKkTBI MOTYT COEIUHATH
Pa3beIMHATh TOKONPOBOISAIIME JOPOKKM HIM HAXOAWTHCS B IPOMEKYTOUYHOM IOJIOKEHUU.
[Tocne cHATHSA BO3ACHCTBUSA Ha KHONKY KOHTAKThI MOJ JEHCTBHEM IPYKXHUHBI BO3BpAIIAlOTCA B
HCXOJHOE COCTOSTHUE.

Knornka 6e3 ¢ukcanun octaeTcsi BKIIOYEHHON TOJBKO MPH €€ yIep:KaHUU.

Iepexniouamenu c pukcayueit

[lepexmouaTenu ¢ ¢pukcanyein OCTalOTCS BO BKIIOUEHHOM IOJIOKEHUHU B OTIMYHE OT KHOTIOK 0e3
(UKCHPOBAaHHOTO MOJIOKEHHUS.

[lepexioueHHOE MOJIOKEHHUE COXpaHSETCsl MO TeX IMOop, Moka He OyaeT OpraHM30BaHO HOBOE
BO3JICUCTBUE (TaK OpraHu3yeTcs GyHKIUS 3aTIOMUHAHUS CUTHANA).

Konmaxmuot

B neaxmusupoeannom cocmosanuu:

Hopmanvno pazomxuymeie konmaxmoi

Pa3MBIKaIOT TOKOBYIO IIETIb.

[Ipu Bo3aelicTBUY Ha HUX TOKOBAs LIEMb 3aMbIKAETCS.

Hopmanvno 3amxnymsie konmakmeol:

TOKOBas 1enb 3aMKHyTa. [Ipu Bo31elicTBUU HAa HUX TOKOBas LEIb Pa3MbIKAETCS.

Ilepexuonvie xommaxmul: Ilpu BO3AEHCTBMM Ha KHOINKY, HOPMAaJbHO 3aKPBIThIE KOHTAKTHI
pa3MBbIKalOTCA, M TOKOBasl LEMb Ha HUX pa3MmbikaeTcs. OIHOBPEMEHHO TOKOBas LeMb Ha
HOPMAJIbHO OTKPBITBIX KOHTAKTaX 3aMbIKACTCS.

Hcmounuk numanus snekmpuyeckoii cemu

CucteMsl cbopa MHpopMauu (CeHCOpHas 4acTh) paboTaroT Ha HampspbkeHuu? 24 V. Ilostomy
NepEMEHHOE HANPsHKEHHE B AIIEKTPUYECKON CETH JOJKHO OBITh MPpeoOpa3oBaHO B MOCTOSIHHOE
HanpsHKEeHUH UICTOUHUKOM MUTAHUS.

CuMBOJI HMCTOYHMKA TNHTAaHUS H300pakaeTcsi Ha DJICKTPUYECKOH CXeMe TOJIbKO B 3TOM
ylpakHeHHH. B crienyromux ynpaxHeHUusX OyayT U300paxkaThecsi TOIBKO

anekTpuyeckue muHbl +24 V u 0 V.



I'naenwtii evixnrouamens

I'maBHBIN BBIKJIIOYATEND JI0JKEH ObITH PYYHOIO JEHCTBUS U UMETHh TOJIBKO JiBE no3uuuu 0
(BbIKITIOUEHO) U | (BKIIIOUEHO). BBIKITIOUEHHOE MOJIOkKEHUE TIIaBHOTO BBIKIIIOUATENS I0JKHO
ObITh (DUKCHUPOBAHHBIM, MCKIIOYAIOUIMM CIy4ailHOE BKJIIOYEHHE DPYKOW WM BHEIIHUM
Bo3neiicTBUEM. [ TaBHBIN BBIKITIOYaTeNh SO UCHOIB3YyeTCs B KAYECTBE OCHOBHOTO JUIS BCEX
¢bynkuuii Bkimodenus. Ero gelicTBue mpearosiaraeTcesi o0 yMOJTYaHUIO U MOSTOMY Jlajiee B
JPYTrUX YOpaKHEHUsAX 00JIblIe HE OIMCHIBAETCS.

BroinoJsiHenue 3aganus
Iar 1. CocTaBbTe 2IEKTPUUYECKYIO U TUAPABINYECKYIO CXEMBI U
HaHecuTe UQPpPoBbIE 0003HAUEHUS ITIEMEHTOB

Tunpasmueckas DneKkTpuuecKas cemMa yrpaBieHHs
CXEM 1

1-"

Iar2

[Ipu npsiMoM yIpaBiI€HUU 3JIEKTPOMArHUTHBIM KJIallaHOM MapaMeTphl YIPaBISIOMed KHOMKH
JOJKHBI OBITH MOJIOOpaHbl TaKUM 00pa3oM, YTOOBI MCKIIOYUThH €€ pa3pylIeHHE BCIEICTBUE
HarpeBa WM o0yriiMBaHMsI KOHTAaKTOB. KHOmKa moabupaercs u3 yciaoBus, 4TO MoTpebisemas
MOIIIHOCTh KJIallaHAa C »JJIEKTPOMArHUTHBIM MepeKiaroueHueM cocrasiser 31 Barr. B
MPUBEACHHON TaliuIle MpeACTaBIeHbl MapaMeTpbl TPeX KHOMOK C Pa3iNM4HOM JOIMycKaeMoi
HArpy3KOi Ha KOHTaKTHl U Pa3IUYHBIMH THIaMH KOHTAakTOB. HeoO0XoauMo BBIOpaTh KHOIIKY,
KoTopasi o0ecreuuT HeoOX0JUMBIN TOK JUIsl cpabaThIBaHUS IEKTPOMArHUTHOTO BEHTHUIIS

1 2 3
Harpyaka Ha 250 VAC4 A |220VN1OVAC1.525A| 5AMBVAC
KOHTaKTEI 12VDCo2A | 24VH2VvDC225M45A | 4 AB0VDC
HopmankHo
AMKHYTHINA 1 3 2
KOHTaKT
HopmaneHo
PAIOMKHYTHIA 1 — 2
KOHTaKT ’

Kak BUJHO U3 BHCKTquCCKOﬁ CXEMHEI, 3/1€CHh Tpe6yeTCH KHOIIKa ¢ KOHTAKTOM HOPMAJIbHO
PA3OMKHYTOI'O UCITIOJIHCHHU. Kuomnka 2 He cHaOxeHa HOPMAJIbHO PA30MKHYTBIM KOHTAaKTOM,
MMO2TOMY CAUHCTBCHHO MOAXOAsAIIEH KHOIKOM SBJIIET Cs KHOMKA 3.
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