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L. IPO'PAMMA-MHHUMYM
KaHIUJaTCKOro 9K3aMeHa 1o CleHalTbHOCTH

05.02.02 - «MamunoBeaenne, CHCTEMbI IPHBOAOB I AETATH MAIIHH
10 TEXHHYECKHM HayKam

Beeaenne

B ocHoBy Hactosueil nporpaMMmbl  070kKeHbl  §azoBble pasieibl MO0 OCHOBAM
KOHCTPYHPOBAHHSA ~ MAllMH, OCHOBAM TEOPHM  HAAEKHOCTH. OCHOBAM  METPOJIOIHMH W
CTAHAAPTH3ALMK. TCOPUH MAWIMH M MEXAHH3MOB, JAMHAMHMKE H [POYHOCTH KOHCTPYKLMIA,
CHCTCMAM  TMAPO-. IHEBMO- H  9/CKTPONPHBOAOB. CHCTEMAM  YIPABIEHHS  [IPHBOJAMH.
KOMIIBIOTEPHBIM METO/AM MMPOEKTUPOBAHUS H MOJICIUPOBAHMS H JIp.

[Iporpamma odK3aMeHa cOCTAaBleHAa B COOTBETCTBMH C MACTIOPTOM CHELHAILHOCTH
Hay4HpIX paboTHHKOB 05.02.02 - «MaiuHOBeI€HHE, CHCTEMbBl NPUBOIOB M JETANM MALIHHY,
NPOrpaMMOH-MHHUMYM ~ KaHIMJATCKOr0 9K3aMeHa, YTBePHICHHOH npukazom Ne 274 or
08.10.2007 r. MunucrepctBom 00pa3oBaHus Poccuu M COOTBETCTBYeT paboueil nporpamme
AHCLMIUTHHBI «MalMHOBeIeHHE, CHCTEMBbI TIPUBOIOB U JAETAIH MALIHHY.

1. Ma HHHOBE/ICHHE U JeTa/IH MAIIHH

Kparkuil ucropuueckuii 0630p pasBUTHs TEOpHM pacyera W POEKTHPOBAHUS MaLIMH;
POJIb POCCHHCKHX YUCHBIX MEXAHHKOB. [1yTH 1 TeHACHIMM PA3BUTHA MALLIHHOCTPOCHHUS.

Pacuemer na npounocmo demaneit Mawiun; paéomocnocoonocms u HadeHCHOCHY
MaiuH

TpeGoBanus Kk netagsiM MallMH W KPUTEPHM HMX PabOTOCHIOCOGHOCTH: NPOYHOCTE,
KECTKOCTb, BUOPOCTOHKOCTb, H3HOCOCTOMKOCTD, TEMIOCTONKOCTD. [lOHSTHE KayecTBa H3/1e1usl
B MALMHOCTPOCHUH. Kputepun kauecTsa usnenus B MawmHocTpoennn. Kpurtepiu kauectsa u
YIpaBlIeHHE MoKasare/lsMu KauectBa u3jueaui. Meroapl obecreuenust paboToCnocoOHOCTH W
HAZCXKHOCTH MarInH. OOIIas XapakTepUCTHKA PACUETHBIX METOI0B OLEHKH PabOTOCIOCOGHOCTH
neraneit MawuH. [Iposepoynble U IPOEKTHPOBOUHBIE PACUETHI.

OCHOBBI pac4eTOB HAa MPOYHOCTb. XaPAKTEPUCTHKH CTATHYECKOH M  LMKIHYCCKOI
NPOYHOCTH MaTepuaioB. PacueTHble, npeeibHble W A0MycKaeMble HanpskeHns. Pacuerusie u
HOPMATHBHBIE KOA(HIMEHTDI 3amaca NPOYHOCTH.

Hanexnocte mammu. OcHOBHBIC MONOKEHHS M [0KA3aTedn HagekHoCTH. OOLime
3ABHCHMOCTH  HAJEKHOCTH. HaeKHOCTL B I1EPHOA HOPMA@IBHOI JKCIIyaTalny  MailiuH.
Haznexnocts BoccTamaBmuBaempix u3fenuit. OLEHKA HAZKHOCTH CHCTEM [0 HAIEKHOCTH
aeMeHToB. Hapexnocts cucrem ¢ pesepsuposannem. CraTnueckuii KOHTPO/Ib HAJIEKHOCTH M
J0ATOBEYHOCTH.

Pacuersl Ha BBIHOCHHBOCTb. PacueTHO-3KCNEpPHMEHTANBHOE OMpeC/eHHE [IPeesion
JAINTEIPHOH W OTPAHMYEHHOH BBLIHOCIMBOCTH jAeTanei, YueT CI0KHOro HAINPAKEHHOTO
COCTOsIHMS MAaTepHasa AeTaell. PacueTsl Ha BEIHOCHBOCTD [1PH HEPETYSPHOM HAIIPSIKEHHH.

Tpenue, wusHammMBaHue W cmaska jeraieil.  Buspl TPEHHUS W M3HALIMBAHUA.
['comeTpuueckne XapakKTepUCTHKH MOBEpPXHOCTEH M miomaas kacanus, C YyX0€ TpeHHue.
I'pannynoe tpenne. Tpenue B yCIOBHAX THAPOAHHAMUYECKOH W HAPOCTATHUECKOH CMa3KH.
["asoBoe Tpenne. Msnoc. HazekHocTh B neproj M3HOCOBBIX 0TKa30B. CrOcoOB! MOBbILICHHS
M3HOCOCTOHKOCTH.

MeTo1 KOHEUHBIX H7eMEHTOB, OCHOBHbIE MOHATHS. BO3MOKHOCTH METOAa /IS aHaIH3a
padoTOCIOCOOHOCTH  leTasiell 10 KPUTEpHSIM MPOUYHOCTH, JKECTKOCTH. BHOPOCTOHKOCTH,
TEMNIOCTORKOCTH.

BriGop marepuana. Ctangaprusauns. B3anmozameHseMocTs.
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OcHOBHBIE METOIbI OBEPXHOCTHBIX YIPOUHEHHIT AeTalell  Mauimy: TEPMHYECKHE,
XHMHKO-TCPMHYECKHE, MEXaHHUYCCKHEe, TepMoMexanuyeckue. OCHOBHBIC MNYTH “HKOHOMHH
meTasia. HoBble Matepuaibl  neperieKTHBLI MX MPHMEHEHHS B MallMHAX.

CrangapTusanus aetanedl Mamun U ee snauenue. Cucrema cranaapros. Mcnonb3osanue
CTAHIApTOB ~ MpH  NPOCKTMPOBAHMM  MawWH., Tunuszaums.  Yeuduxauus  Mojaencii.
[poexTnpoBanue MaliH ¢ yuetom TpeGOBaHMIl CTAHAAPTH3ALIHA. ATrperaTHpoBaHHE MallluH.

Bsaumosamennemocme. Jonycku u nocadru

OcHoBHbIE NPUHLMITBI NPOCKTHPOBAaHMs JeTaneil Mmawmnn, COCTABICHHE 3aIaHMs.
OnTuMu3aliis KOHCTPYKIMH. PacuerHble cxeMmbl. JTarbl pa3padoTKH KOHCTPYKUMil. Yuer
TEXHOJIOTHYECKUX TpeOOBaHMIA.

Coeounenusn

Knacendukauns coeannennii. CoellMHeHHs HepasbeMHble W pasbeMuble. CoequHeHHs
(pukunonnsle, Hedpukunonnsie (3anennenuem). Coeaunenus CTEPIKHEN. [THCTOB W KOPITYCHBIX
ACTANCH, COCAMHEHMUS Bl — CTYNHLA, COCMHEHHS BATIOB, COSMHEHUS TPYO.

Pe3b0oBbie (BUHTOBBIE) coennHerns. OCHOBHBIE OTIpeIe/IeHHS. Kiacenuxauns pe3plol.
OcHoBHbBIE mapaMeTpbl  pe3bObl. Cranaaptbl Ha pe3sObl. OCHOBHBIE THIIbI KPeIeiaHbIX
coennHeHnd.  CnocoObl  CTOMOpPeHHs  pe3b0OBBIX  COCAMHEHHIH OT  CaMOOTBHHYHBAHMSL.
Matepuaiibl, NpUMEHsieMble [UIS W3rOTOBIEHMS pe3b0OBbIX aertaneil. Kiaccoi MPOYHOCTH.
Teopus BuHTOBO# nape.

Pacuer coepMHeHMIt NPH SKCUEHTPUYHOM HArpykKeHUH 6oJTa N MepeKoce OMOpHbLIX
oBepxHocTei. PacueT coennenuii, HarpyKeHHbIX B IIOCKOCTH CTBIKA.

Hanpsokenuple  (3atsiHyTble)  pe3sb0OBble  COeAMHEHMS. OMpeje/eHne  YCHJIHUH.
KoaduuuenT BHeIHEH Harpy3ku, onpeaesieHne NoAaTIHBOCTelH cueteM «BoNTy U «ranewr.
[IpounocTs nmpu mepeMeHHBIX Harpyskax. Pacuers HAIPSUKEHHBIX  Pe3bO0BBIX COEAMHEHMI:
MPUCOCIMHEHHH KPBIMEK HMJINHAPOB, (JIAHUEBBLIX COCAMHEHMI Tpy0. Pacyer coennnenni,
BKJIIOUAKOLINX Ipy1iny O0/TOB.

CBapuble coelMHEHMS M WX pOib B MaKUHOCTPOCHUH. COEIHHEHHS J1yrOBO#
JICKTPOCBAPKOH,  9JEKTPOLIIAKOBOH  CBAPKOH,  KOHTAKTHOH  CBapKOii. Konuentpatius
HanpsokeHnH. Octatounble Hanpsokenus u aedopmauuun. Pacuersl Ha NPOYHOCTb CBAPHBLIX
CoeMHEHNH. JlomycKaemble HaNpsKEHMsl M 3amachl NPOYHOCTH: HOPMATHBLL. Pacuerbi Ha
MPOYHOCTH NPH MEPEMEHHBIX HANPSIKEHUSAX.

3aknenounsie coemuHenus. [lasuble coemmunenus. Kieesble coeanuenns. O67acth
NnpUMeHeHHs. PacyeT Ha NpOYHOCTS.

CoenvHeHns Jertaneil ¢ HATATOM M 06GJacTH MX [IPUMEHEHHUSA B MALIHHOCTPOCHHH.
Hecywmas cnocoGHocts coenmnennii. Pacuer wartsira MpH epesade KpyTAUero MOMEHTa,
[pounocts conpsaraemeix aeraneii. PacueTHble n TexHOTOrHYecKue HaTArH, CHIIbI 3aMpeccoBKy
W pacnpeccoBkd. COeIMHEHMsS] HATPEBOM MM OXJAKICHHEM COCAMHSEMBIX JieTaieii.
COeIMHEHHNS ¢ MOMOLIBIO CTSKHBIX KOJIEL H [IAHOK.

KiiemmoBbie  coennenns. KOHCTPYKTHBHBIC HCroiHeHHs. MeToanKy pacuera /s
C/Iy4aeB HArpy/KEeHHUsl COCAMHEHH S KPYTALIMM MOMEHTOM H OCEBOH CHIIOMN.

[lInonounble, 3yGuarbie (UUIHUEBbIE) H NPOGUIBHBIE (GECIIMOHOUYHBIE) COCIHHEHUS.
OcHoBHble  THIBI M 0o6i1acTH  npumeHeHus. CrnocoOsbl ueHTpupoBanus.  Cranaaprel.
KonuenTpauus narpysku. Pacyers Hecyueii crocoGHOCTH.

Mexanuueckue nepedauu

Hasnauenne u posne nepemay B matmmHax. Knaccudukauns mexanuveckux nepenau.
[lepenaun Tpenuem u neperaun sauensienuem. [lepesaun ¢ MOCTOSHHBIM M [IEPEMEHHbIM
NEpeIaTOHbIM OTHOWEHHWeM. [lepenaun crtynenuatoro u GeceryneHdyaToro pery/HpoBaHHsi.
Ynpas/ieHue peryTupyemMpIMK epe1a4amy.

3ybuamore nepedauu

Ochosuble  cenenns.  Knaceupuraums.  OGnact npuMmenenud. CraHgaprHble

napamerTpel 3youateix nepeiau. I'eomerpus u kuHemaruka. TOUHOCTE M3rOTOBICHHS 3yOuarbix
KoJec.



Bu.ibr nospeskaennii 3y0bes 3yGuaTsix Kosec. Kpurepun paborocnocobHocTn 3yGuarsix
nepezaay. Matepuane! kosec. Metonbl 0GbeMHOTO H [MOBEPXHOCTHOIO YIPOUHECHHSL.

Onpezenenne pacueTHBIX Harpy3ok. Yuer NEPerpy3oK, KOHUEHTPALHsi HATPY3KH [10
Anune 3yObeB, peskuMa paboThl M Cpoka CIykKObl, JAMHAMHUYHOCTH Harpys3Ku, CBSI3aHHOI ¢
KauecTBOM H3rotoBieHus. Cuibl U 3aLenIeHus.

KOHTaKTHBIE HanpskeHns W KOHTAKTHAs MPOYHOCTh. Pacuer 3y0ObeB MNpsamMo3yObIX.
KOCO3YOBIX M IUEBPOHHBIX LMIMHAPHYECKHX [epeaad [0  KOHTAKTHBIM HANPSIKEHUSIM,
PacueTHble 3aBHCHMOCTH JUIS  MPOEKTHOrO M MpOBEpPOHHOro  pacuetoB. Jlomyckaemble
HanpsHKeHHs.

Pacuer 3yObeB npaMo3yObix, KOCO3yObIX M IIEBPOHHBIX UHIMHIPHUECKUX Tepejlay Ha
n3rub. Homunansubie nanpsokenust. Koaduuuent Gpopmbl 3y0a. KoHuenTpauus HanpsikeHuii y
KopHs 3yba. Yuer coBmecTHOH paGoTbl ABYX nap 3yGbes. PacueTHble 3aBHCHMOCTH L1s
HPOEKTHOTO M NpOBEPOYHOro  pacyeros.  Jlonmyckaemele — Hanpsxenus.  [lpounocts
KOPPHIHPOBaHHBIX 3y0UaThiX Koec.

OnTumusauns — KOHCTPYKUMH  3yGuaTbix nepeaad.  IlepenaroyHoe  oTHOUIeHMe
OHOCTYNEHYATBIX H MHOTOCTYTEHUYATBIX 3yOUaThiX nepeau.

Konunveckue 3yduatble nepenaun ¢ npsaMoiuHeiiHbMH i KPHBOIHHEHHBIMH 3yObAMH.
OcHOBHbIE CBEICHMS M3 TeOMeTPMM KOHHUYSCKHX 3auerienuii. OcoGeHHOCTH pacueta Ha
MPOYHOCTE,

[lepenaun ¢ kpyrnoBuHTOBBIM 3auenienneM HoBukosa ¢ 01HOH JABYMS JTHHUSIME
sauenaenus. O6nactu npumenenns. Pacuersl.

[lnanerapupie 3ybuareie nepenaun. Pacuer wu KOHCTpyupoBanue, Tunbl. Kunemaruka,
CHJIbl B 3aLICTIIIEHHH.

Bonnosele mnepemaun. Kunemaruka wu npouanpoBanne. Pacuersl Ha [POHHOCTS.
Koappunument nonesnoro aeiictsus. Konerpykiunu u o61acts MPUMEHEHHSI.

[lepenaun UMIMHAPHYECKUMH BHHTOBBIMH KOICCAMH. ['unonauele nepeaaun.

OCHOBHBIE THIIBI PelyKTOPOB. CranaapTbl Ha OCHOBHbIE Napamerphbl pPeAYKTOPOB.
3ybuarsie KopoOku nepeay.

HYepeaunsie nepeoauu

OcHoBHbIE MOHATHS W onpeseeHus. O6ias Xapaktepucruka. OOnacrs NpUMEHEHHUS.
Kunematuka n reometpust yepssunbix nepeaad. OcHoBHbIe napamerpbl. CTaHAapThl YePBAUHBIX
nepenad.  KospduuueHt nonesHoro aeiictsus. [lpumensiemble  matepuanni.  Kpurepunu
paboToCnocoOHOCTH.

Cuipl, sieficTByiome B uepBaunoM 3auerennn. OcHOBbI pacyeToB YepBAYHLIX Mepe/iay
[10 KOHTAKTHLIM HaNpsKeHHsAM.

Tennosoit pacuer. Mckyccrsennoe oxnaxkienue.

CoBpemenHble KOHCTPYKLMH YepBSIHHBIX peayKTOpoB. (CMaska YepBsSUHbIX Mepe/iau,

["noGonnneie nepenaun.

Pemennvie nepeoauu

Ob1ume cBe/leHns, OCHOBHBIE XapaKTePHCTHKH, 0071acTh MPUMEHEHHS, Pa3HOBHMIHOCTH,
OcCHOBHbIE THIBI ¥ MaTepuHan bl MJIOCKHX M KIMHOBBIX pemued. Hosble THNBI pemueii.
marepuanos. CTaniapTel Ha peMHH. ['eomeTpus n KMHeMaTHKA peMeHHbIX nepeiay.

YCHIHS M HANPSUKEHHS B pemHe. Kospduunent Taru, kpusble CKObIKEHHS,
Koo puunentel TpeHus Mexay pemHeM M IKHBOM. Kospduumenr nonesnoro aeiictsus.
PacueT peMeHHBIX mepeay Ha OCHOBE KPUBBIX  ckonbkenus. Jlonyckaemble nonesnbie
HanpskeHus. JI0JIroBeyHoOCTs peMeHHOI nepenayn.

OcoBGenHocTH pacueTa KAMHOPEMEHHbIX nepenad. Pacuer Ha TAroBylo ¢nocoGHOCTL W
J0JIrOBEYHOCTb.

CriocoGel Hatskenust pemueit, Ilepeaua ¢ HATAKHBIM poskoM. Cuiibl, JAeHCTBYIOHIHE
Ha Balbl peMEHHOH nepepauu. LlkuBbl pemeHHBIX nepeau. PacyeT OCHOBHDLIX J1EMEHTOR
Le/IbHBIX M CBAPHBIX LIKMBOB,

[TonuknuHOpeMeHHbIe nepenayn. 3y6uaro-pemenHble nepeaay.
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Llennvie nepedauu

KnaccuduKkaumus ¥ KOHCTPYKUHMH MPUBOAHBIX Lenei. OO0nactb NPHUMEHEHHS LCHHBIX
nepeaad B MallMHOCTpoeHHH. OCHOBHBIE XapaKTEPUCTHKHM. BBIOOP OCHOBHBIX HAPAMETPOB
HenHbIX rnepetad. Knnemaruka, AnHaMuka, KOYQPUUMEHT [OJE3HOIO JCHCTBHS LCIHBIX
nepejaay.

Buael noBpexaeHuit, Kputepuu paboTocnocoOHOCTH ULEMHBbIX Mepe/iady M HCXOAHbIE
MoNoKeHns jutst pacuera. Hartskenue B nenueix nepejadax. Hecymas cnocoGnocts u nojadop
Lere.

[IpoexTrpoBanue 3Be3aouek. Cmazka U IKCIUTyaTalus UCMHbIX nepe/iady.

Hepeoauu eunm-2aika

O6nacti npumerenus. Tunbl Xon0Bo# pe3pObl. Jlonyckaembie HAMPSIKEHUA H CKOPOCTH.
TpeGosanus Kk TtounoctH. Konerpykuuu. [lepenavunm BHHT-rafika KaueHus IAPUKOBbIC H
POIHKOBEIE.

DpuKkyuonHnbie nepeoa it i 6apuamopbl

[Tpunumn paboTsl, OCHOBHBIE THIILI 1 0671acTh npuMeHenns. OOue HKCIIyaTalnoHHbIe
XapakTEepPUCTHKH. [ eomMeTpudeckoe W YNPYyroe CKoJIbKeHHe. DIeMEHTbl  KOHCTPYKIHI.
Marepuanbl, [lepenaun Ui MOCTOSHHOIO IMEPEAATOYHOTO OTHOWIEHHs. beccTyneHuarsie
nepeaaun. Pexomenaanuu no seidopy.

Kunematuka nepenady. TOYHOCTB MepegaTodHOro oTHoweHus. CHibl NpHKaTHS Tell
kauenus. [Torepn Ha TpeHne: KOYPQUIUHMEHT N0IC3HOI0 ACHCTBHUS.

[IpoBepounblii pacyer nepeaad MO KOHTAKTHBIM HANPAKEHUsIM. YUeT [EPeMEHHOTO
pekuMa Harpykenus. Jlomyckaemple KOHTAKTHbIC Hanpsxenus. OnpesesieHne pasMepos Tejl
KaueHHs.

Ocu gavl 1 ux coeounHenun

Knaccupukauus BanoB u oceit. Koncrpykumu. Kpurepun pacuera: MpOUHOCTb.
KECTKOCTB, KojieOanus. Matepnaibl, BeiOop pacyeTHBIX CXeM.

[lpoexkTHbiit pacuer Banos. [lpoBepouHbIH pacyeT BajaoB Ha BBIHOCIAHBOCTBL IIPH
COBMECTHOM JIeficTBMM HanpsukeHu# kpydenus u nsruba. Dddextunubie KodGPuuueHTbl
KOHLICHTpALMKU HanpsbkeHui. Bpibop 3amacoB MpOYHOCTH WM JOMYCKAEMbIX HANPSKCHHH.
YNpouHEeHHs BalOB MyTeM MOBEPXHOCTHON TEPMHUUECKOH M XMMHKO-TEPMUUECKOH 00padoTKH,
NOBEPXHOCTHOIO HAKJIENA.

PacueT BasoB Ha KeCTKOCTh. Jlonyckaemble yrilbl HAKJI0HA YIIPYTOH JAHHUH U NPOrHObL.

Pacuer wmHOronpouibHelX BajdoB. KOHCTPYKUMHM W pacdeT KOJCHYATBIX BAJIOB.
Konctpykunn u pacuer rubkux Banos. [IpoBepka KpUTHHECKMX HACTOT BPALICHHA BAIOB M
cucTeM. YueT BUOpallMOHHBIX HArPY30K MPH pacyeTe Ha NPOYHOCTD,

HoouwiunHuKku cko1bycenun

O61ne caeenusi. OCHOBHBIC THIIbI M [1aPAMETPbl MOAIHITHHKOB CKOJIBAKCHUA.

Ycnosus paGoThl ¥ BHIBI Pa3pyLIeHHs TOAIIMIHUKOB CKOJAbXKCHHUA, [loAHNHHKOBbIC
martepuaibl. bumeraninyeckue U MOJMMETAIMYECKHE BKIIAIBILIN, M1aCTMACCOBBIC BKIAIBILIH
W BKJAZBILIK C HPONHUTKOMH.

PexuMmbl  TpeHuss W KpuTepud pacuera. OCHOBbI TEOPHHM IKMAKOCTHOTO TPEHHA.
Pacnipesiesienue  JIaBieHHss B CMa304HOM cnoe. Pacuer nOAUIMIHHKOB TIpH  YCIOBHH
JKMIKOCTHOrO TpeHus. TeruioBoil pacuer mommunHukoB. [loaBoa cMasku B MOALIMITHUKAX.
Pacnonoxkenue cMa304HbIX kKaHaBok. Pacxoa emasku. CHCTEMbI CMA3KH,

[TpakTH4YeCKUi pacyeT MO/IUMITHUKOB, pabOTAOUIMX B YCJIOBUSIX CMELIAHHOTO TPEHHS.

KOHCTpYKIMHM  MOJUIMIIHMKOB CKONBbKeHUs. Peryaumposanne 3a3opa. (CerMeHTHble
noawunuuky. [oamunuuky ¢ rasoBoi cMmaskoil. [uapocraTuyeckie MOJAIIMITHUKH, pacyueT
KOHCTPYKINH MOJNATHUKOB CKOJILIKEHHSI.

Hoowunnuku KaueHusn

6



Knaccudurauns, cucTeMa  YCIOBHLIX — 0003HAYEHMH, TOYHOCTD. Beibop  tHnoB
MOAMINMHAKOB B 3aBUCHMMOCTH OT yCJIOBHH paboTbl. Marepualbl Te/l KaueHHa W CCnapaTtopos.
[lorepu Ha TpeHHE B MO/ILHITHHKAX.

Venosusi paboThl MOJAUIMITHAKA KaueHUS. BIAMAIOUIMC HA CTO padoTOCIOCOOHOCTD.
Pacnipesienienne Harpy3kn Mekly Telamu KauCHHs, KOHTAKTHBIC HANPSKCHUS B ACTATAN
noawunauka. Kunemaruka u AMHaMuKa noAMInHuKA.

[Mocajku NOMMMIHUKOB. BpiGOp NpeiBapuTenbHOrO Hatdra B nojuunHukax. Cvaska
noamunaukos. COopka u pa3dopka MOALMITHHKOBBIX COOPOUHBIX CAMHHLL.

Myd¢hmot Ons coeouneHus 6anog

Hasnayenue n knaccudukanms.

[nyxne My(Tbl: BTy/10uHbIe U (riaHuesble. KOHCTPYKUMHU i CXCMbI pacteTa.

JKecTkie KOMIEHCHPYIOIME W MOABHIKHBIE My(Thl: 3yduarble, KpPECTOBbIC H
LIAPHUPHBIE.

Vnpyrue mydrer. PaGora ynpyruX My(T npu ACHCTBHM MEPEMEHHBIX H yIapHBIX
MOMEHTOB. Yrpyrue My(pTbl ¢ PE3HHOBBIMH M IUIACTMACCOBBIMU YIIPYTHUMH SIICMCHTAMH.
Jlemnupyrotuast crocodHOCTb ynpyrux MyQr. KOHCTPYKLHH U pacyeT.

Cuenuble ynpapasembie My(dTol. JKecTkue cuentbie My(PTbl: Ky/Ia4KOBBIC H 3y0uarble.
Bisiiouenue u Bbiktoyenue mydr. Curxponusaropsl. Pacuer 3yObes.

My¢rer Tpenns. Knacendukauns. Mexannsmbl ynpasieHus. JInHamMnka BKIIOUCHHS.
PacueTHbie K0Y)OUIHEHTBI TPEHUs | JoMycKaemble fanenus. Beibop matepunaios. Hopmaiu.
OcoBGeHHOCTH KOHCTPYKIHIT 1 pacyeTa LMHOMHEBMATHYECKHX MY (T TPEeHHUSL.

Camoynpasnsiemble clennpie MydTel. [lpeoxpanuteibibie My(QThl €O CpPe3HBIMH
WTH(TAME. NPY/KHHHO-KY1a4KOBbie B (PUKIHOHHBIC, OCOOCHHOCTL KOHCTPYKIHI 1 pacHeT.

O6rouuble MydThl, KOHCTpYKUHA 1 pacueT. Llentpobesknbie MydTbl. DICKTPOMATHHTHbIC
()pPUKIMOHHBIE, MOPOLIKOBbIE, JNEKTPOMATHUTHDBIC CKOIBLKEHHUS, [HAPABIHYICCKHUE MYy(TbI:
00s1acTH MPUMEHEHHS.

Jlunamuka npuBoja ¢ ynpyroil mydroi. Slsrenne pesonanca. MeTo/abl OTCTPOIKH OT
Pe30HAaHCa C [IOMOLIBIO YHPYToH MydTbl.

Hpyscunot

Haznauenue npyxud. Knaccupukauus NpyKuH [0 BH/Y HArpyeHus v 1o popme.
OGynacTH MNpHMEHEHHs OTHENbHbIX BHUAOB NpyknH. Matepuansl npyxui. Jlomyckaembie
Hanpsikenus. Cxembl TeXHHUYECKOro pacuera (noadopa) UMIHHAPHYECKHX BHHTOBBLIX MNPYXKHH
pacTsukeHust ¥ okarths. OOumiue MNOHATHS O BHHTOBBIX [MPYKHHAX KpyueHHH. CrupasibHBIX
NpyKMHAX (YacoBOIrO THIIA), TAPEJIbYATHIX MPYKHHAX, peccopax.

Henvimanue oemaneu maiun

Mcnprtanue  AeTanedl  MallMH [0 OCHOBHBIM — KpuTepusm. (OCHOBHbIE —CpelCTBa
nenbiTannii. KomnpiotepHas 06paboTka pesyibTaToB HCIIbITaH Ui,

ABTOMaTH3MpOBAaHHOE MpoeKTHpoBaHKe. [Iporpammubie KOMIUIEKCh! pabouero mecta
KOHCTPYKTOPA /U1l TBEPAOTEIBLHOTO MOCITHPOBAHMS, IEHEPALIMH YEPTEKEH ¢ HCIONb30BAHHEM
OUOIHOTEK CTAHJAPTHBIX JleTaleH, pacueToB KOHCTPYKUHH 10  PasiM4YHbIM - KpUTEPHAM
pabortocnocobnocti. CAD cucremsl, PDM cuctemsl.

2. Cucrembl N1pHBOA0B

Knaccuduxaiys NpUBOAOB. DJIEKTPHUYECKHE, TIMAPABIMYCCKUE, [MHEBMATHUCCKHC H
cMelaHHble pHBOAbl. OCHOBHBIE XapaKTEPHCTUKK M 001aCTH NPUMEHEHHS.

CoOCTOSIHME TEOPHH, PACYeTa H MPOEKTHPOBAHHS IPHBOJIOB, NEPCIEKTHBbI PA3BHTHS.
Metonel ananu3a W CHHTE3a. JIeTepMHHHUPOBAHHBIC W CTATUCTHYCCKHE METO/BL 3agaua
ONTUMAILHOrO MPOeKTHPOBaHUs. KOMIbIOTEPHBIE METO/1bI TPOCKTHPOBAHHA [IPHBOJIOB.

Cucmemul 2uoponpueo0os

CTpyKTypHbIE u MPUHIMITHAIBHBIE CXEMbl 00BEMHBIX FUAPONPHBOJLOB,
rUAPOAMHAMHUECKHX Mepesay, CAesuX U 3/1eKTPOrHAPONpUBOIOB. CpaBHuTeNbHAs OLEHKA.
O6nacTb NPUMEHEHMS CHCTEM TH/IPOIPHBO/IOB.



OObemHble ruapaBiIdyeckie MamuHel. VX kinaccnpukains, KOHCTPYKTHBHbBIE CXEMbl.
OCOOEHHOCTH KHHEMATHKH aKCHAIbHO-IMIOPLIHEBBLIX KapAaHHBIX H O€CKapAaHHbIX, MOPLIHEBLIX
MHOIOKPATHOI'O JeHCTBUS, LWHOEPHBLIX, LUECTePEHHBIX, KOJIOBPATHBIX, IJIAHETAPHO-POTOPHBIX
rugpomMatind.  OCOOEHHOCTH KOHCTPYKLUMH y3/10B  pacrnipejesieHuss pabouell JKHAKOCTH B
ruapomalunHax. Muaukatopuelie anarpammel rujapoMattit. [yt coBeplueHcTBOBaHHS pabouHx
npoueccos B ruapomaiuuntax. bopsba ¢ wymom. OnpejesieHue noTepsb B rHApoMalinHax. Y 3ol
¢ THAPOCTATHYECKOH Pasrpy3ko M rMAPOCTATHHECKHE MOALIMIHUKY B ruapoMatinHax. Cuisl,
aeiicreyloume B 00beMHbIX rujgpomMaminiax. Ctatuueckne W JAHHAMHYECKHE XApaKTEPHCTHKH,
MeTo/1bl MTPOEKTUPOBAHUSL.

['mapounnunapsl. OcHOBHBIE cXeMbl. MeTo/1bl BBIOOpaA M pacyeT OCHOBHBIX [1apamMeTpoB
THAPOLMIIHHIPOB.

Hanpagnsiiolue 1 pery;inpytouue ruapopacipeiesuTesu s YnpaBaeHus 00beMHbIMY
FUJIPOJABHIATEIISIMH.

Peryaupytomme ruapoannapatbl. OCHOBHbIE THUIbl PEryJIHPYIOLMX [HAPOANAPATOB.
OCHOBHBIE BH/bl H XapaKTEPUCTHKH MOCTOSIHHBIX Apocceneil. OCHOBHbIE BH/Ibl PErYJIHPYEMbIX
apocceneit U HX 0COOEHHOCTH IIPH MCIOJIB30BAHUN B CHCTEMaX MMIPOABTOMATHKN.

30JI0THHKOBBIE Jpoccenupytole rujapopacnpeaenurenn. OObeMHBIE CTATHUECKHE H
JHEPreTHUYECKHE XAPAKTEPUCTHKM 30JI0THHKOBBIX THApOpacnpeaennTencii, padoTalommx oT
MCTOYHMKOB € MOCTOSHHBIM JIABJICHMEM, @ TaKkKe OT MCTOYHHKOB C [MOCTOSHHBIM Pacxo/10M.
Culibl, A€ACTBYIOLIME HA 30JI0THUKAX.

OCHOBHBIE XapaKTEPUCTUKH PEryJHpyeMoro Jpoccens «Cornjo-3acqoHkny. Cuibl,
JAeHcTBYIOIIME HA 3acjJOHKY. OQHO W ABYXLUEJAEBOH JAPOCCEIMPYIOULHI THAPOPACIIPE/ICIHTE b
THMa «corjo-3acaonka». OO0OUIeHHBIE CTATHYECKHE M JHEPreTHUYECKHE XapaKTePUCTHKH.
MexaHH3Mbl YIPAaBICHUS «COMJIO-3aCI0HKA-30JI0THHKY,

['uapopacnpeneantean co cTpyiHoil TpyOkoil. OcHoBHble cxeMbl. CraTndeckue W
IHEPreTUUYECKHE XAPAKTEPUCTHKH.

[TpUHUMIIMAIbHBIE CXEeMbl U OCHOBHBIE 3JIEMEHTbI I'MAPABAMYCCKUX HCIOIHHTEIbHbBIX
MEXaHu3MOB ¢ oObeMHbIM ynpasieHHeM. OCOOEHHOCTH HCMOJHHTENLHOIO MeXaHus3ma 110
CpaBHEeHHIO ¢ ruaponepejaavei. CKOpOCTHas, CHJIOBas W BHELIHAS  XapaKTePUCTHKH
MCTIOJIHUTENBHOIO MexaHu3Ma. OrpaHuveHue no Harpyske. JlMHamMuueckue XapakTepucTHKH
['MM ¢ oObemubIM ynpaieHuem. [lepenatouHas (yHKUMS M 4HAaCTOTHAs XapaKTEPHCTHKA.
[lepexoanblie NpOLECCH! B UCTIONHUTENBHOM MEXAHH3ME.

Cratuyeckue, IHepreTHUecKue M AuHaMudeckue XapaktepucTHkH [MIM ¢ o0bemHbIM
yIIpaBIeHHEeM.

OCHOBHBIE 2JIEMEHTbI W NPHHLMMUAILHBLIE CXEMbl THAPABIHYECKUX HCIOMHHTEIbHbIX
MEXaHH3MOB C JIPOCCEIBbHBIM PETyIMPOBAHUEM.

CraTHueckue W JHEPreTHYECKHE XapaKTepHUCTHKH TIHAPABIHYECKMX HCIOIHUTEIbHBIX
MEXAHH3MOB € JIPOCCEJIbHBIM peryiupoBaHueM. BrusiHue reoMeTrpHUYecKMX XapaKTepHCTHK
pacnpeenuTesedl  Ha  XQpakTePUCTHKH  MCIOIHMTEIBHLIX — MexaHu3MoB. MouwHocts  #
KOY(PQULMEHT MONE3HOro JeHCTBUS I'MJIPABIMYECKUX HCIOJIHUTENLHBLIX MeXxaHusmos. Harpes
paboyei HKHAKOCTH B CHCTEMAX JIPOCCEIBHOTO YIIPABICHHS.

JlnHaMHUeCKHe XapaKTepUCTHKH THAPABJIMYECKOrO HCMOJIHUTEILHOIO  MEXaHH3Ma
APOCCENLHOIO  ynpasieHus.  MareMaTHuecKue  MOJCIH  HASAILHOINO M PeallbHOIo
MCIOMHHUTEIBHOIO MEXaHH3Ma.,

JlMHaMUYecKHe XapaKTepUCTHUKH TIHJPABIMYECKUX CHEAAIMX CHCTEM JPOCCEIBHOIO
peryJiMpoBaHMsl.

YpaBHeHHE ABHIKEHUS! THAPABINYECKOH CHEAAILEH CHCTEMbI IPOCCEIBHOIO YIPAB/ICHHMS
C YUYETOM CHKMMAEMOCTH M nepereueKk kuaxkocT. Jlemndupopanue. YCTOHUNBOCTE, METO/bI
MOBLILEHHS YCTOHUYHBOCTH.

['mapasnuueckie ycuiuTeslM MOWHOCTH, OCHOBHbIE CXEMbl, XapakKTCPUCTHKH M
napaMeTpbl THAPABIHYECKHX YCHIHTENeH MOILIHOCTH: 0e3 0OpaTHOil CBA3M. ¢ 0OpaTHOMN CBI3bLIO



M0 MOJIONKEHHIO pPACMpeAe/IUTEILHOIO 30J0THHKA, [0 Ppacxoay JKHJKOCTH W Harpyske
HCIOJIHUTEILHOTO MEXaHHU3Ma.

Craruueckne M JAHHAMHUYECKHE XapakTePUCTHKH THAPABIMYECKHX YyCHIuTenell 0e3
00paTHOM CBSI3H.

CraTHueckne W AMHAMHYCCKHE XapaKTePHCTHKM THAPABIMYECKHUX YCHIHTENeH ¢
00paTHOMN CBA3BIO M0 NEePEMELICHHIO PaCTIpeie/uTeILHOIO 3010 THHKA.,

DJIeKTPOrupaBIHUecKie crneasiue cucteMbl. OCHOBHbBIE MPUHIMILL TOCTPOCHMS.
Cxembl, CTpyKTYpbI, MATEMaTHUECKHE MOJICIIH.

OcHOBHBIE 21EMEHTBI HIEKTPOrHAPABIHYECKUX CHCTEM,

DJIEKTPUYECKHE  YCHIIMTENH, JaTuMKH [OJIOKEHUS, JIaTYHKH  CKOPOCTH. J4TUMKH
JaBJICHHUS TMOCTOSIHHOIO K MIEPEMEHHOT0 TOKA.

DnexTpomexanuueckue npeobpaszosarenu. [Ipuniuner padoTbl, cxembl, CTaTHueCKue M
JAMHAMHYECKHAEC XapaKTepUCTHKHU M UX CBA3b ¢ OCHOBHBLIMH lapaMeTpami,

DJIEKTPOrHAPABINYECKHE  YCHIUTenu-npeobpaszosareny.  OCHOBHbIE — [PHHLMIIbI
CXEMHOro mnoctpoeHust. CraTuyeckue M AMHAMHUYECKHE XapakTepucTHkH. CpaBHHTE/bHBII
aHa/us.

DNEeKTPOruApaBInUecKHe  cielsiue  npuBoabl.  OCHOBHbIE — cXeMbl.  [IpuHuUmMIIbBI
noctpoeHus. Meroubl obecnieueHus yYCTOHYMBOCTH, MOBBILICHHS A00OPOTHOCTH M KauyecTBa.
CHHTe3 KOPPEKTHPYIOWINX JIEKTPHUYECKNX M THAPOMEXAHHUECKHX YCTPOHCTB.

DNEKTPOrHAPABINYECKHE MPUBO/bI ¢ WIHPOTHO-UMIYILCHBIM YpaBieHueM. OCHOBHbIE
cxeMmbl. CTaTHYeCKME XapaKTepPUCTHKH. MeTO/bI MOBLILIEHUS YCTOHUMBOCTH. MeToAbl CHHTE3a
FHAPONPHBOAOB. MeTonbl KOPpPEeKUMH. AHAIH3 XAPAKTEPUCTHK [PUBOJAOB [PH CIyUaiiHbIX
BO3IEHCTBHSAX.

AHanoroBas ruApaB/AMuecKas TEXHHKA. DJEKTPOrMAPABIMYECKas  aHAIOIHs B
HCYCTAHOBHBILEMCS PeKHME.

DyHKUHOHANBHBIE THAPABIHYECKHE COMPOTUBIAEHHs. [ MapaBIuyecKuil Kanuaip Kak
KOMIIJICKCHOC THAPaBIWYECKHE COINPOTHUBIICHHE, AKTHBHOC 'HApPaB/JIHYCeCKOC €MKOCTHOC H
HHJIYKTHBHOE  CONpPOTHBjIeHMe. ['mapaBavueckuii  ONEPAUMOHHBIH  YCHIMTENL M €ro
(yHKUHOHANLHBIE BO3MOKHOCTH. [IpMMEHCHHE THIPABJIHYECKOH aHANOrOBOH TeXHUKH s
ABTOMATH3AUNK TPOU3BOACTBEHHBIX MMPOLECCOB M /Ui KOPPEKUHH JAMHAMMUYECKHX CBOMNCTB
THAPABIMYECKUX CIEAALIMX CHCTEM.

['HApaBINyYECKHEe JOTHYECKHE JEMEHTbL, MX Pa3HOBHAHOCTH M KOHCTPYKTHBHBIE
ocobennoctn. ITocTpoeHue nornueckux 3BeHbes, peanusyomnx GyHkunu « My . «MJIH», «HE».
Tpurrepsl ¢ pasaeabHBIMM M CHETHBIMH BXOJaMH Ha 0a3e TUAPABIMYECKMX JOrHHECKHX
97IEMEHTOB. MeToauKa CHHTe3a JIOrMyecKMX ONOKOB /ISl YIPABJSIOWIMX YCTPOHCTB Il
JAHCKPETHBLIX CHCTEM MPOrpaMMHOIro ynpasieHus. [IpumeHenne tabiaui COCTOSAHUN U EPEx0,108
JUIA MMHMUMM3ALUH JJOTHYECKHX CHCTEM.

[IprHumMnbl aeHCTBHA M 00NAaCTH NPUMEHEHHS THIPABAMYECKHX JHCKPETHLIX CHCTEM.
[IpHHLMIIBI AMCKPETHOTO Pery/IMpOBaHUsl CKOPOCTH M MEPEMELLEH S CHIOBBIX MHAPABIHYECKHX
MexaHu3mMos. Knaccupukauns ruipaBIuueckuX IHCKPETHLIX CHCTEM.

JIMCKpeTHOE perynMpoBaHHe CKOPOCTH B CHJOBBLIX Pa30OMKHYTBIX THAPONPHBO/AX.
MMiysibcHOE peryiupoBaHue B THIPABIMYECKHX PA3OMKHYTBIX CHCTEMax C LIMPOTHON M
YaCTOTHOM MOAYISIMEH. DJIEKTPOrHAPaBINYECKME HMITYJIbCHBIE CHCTEMBI C  YACTOTHO-
UMITYIBCHOH MOy Isiuueii 1 (POPMHUPOBAHHEM HMITYJILCOB PACX0/1a.

['wapaBnnueckne W 9JNEKTPOrWAPABIMYECKHE  JIMCKPETHbLIE  CHESIIME  CHCTEMBI.
OcCHOBHbIE pekUMBbI PabOoThl IMAPABIHYECKHX pelieiiHbIX claeasumx cucrem. [wapasinyeckue
penieiiHble  MO3WUMOHHBIC CJEdLIMe CHCTeMbl. ['MapaBinveckue peneiible  KOHTYpHbBIE
cresume CHCTEMBI. MeTtozb pacuera YCTOHYHBOCTH peneiHbIX CUCTEM.
ONEKTPOrHAPABINYECKHE  HMITYJIbCHBIC  CNCASINME CHCTEMBI € LIMPOTHO-MMIY/bCHOJ
MOJIYJISIUKEH.  DIEKTPOrHApaBIMYECKHE HMIYJIbCHBIC ClEAilIHe CHCTEMbI € 4acTOTHO-
HMITYJIbCHOH MOAy/siuHeH. JIMHAMHYECKHE XAPAKTEPUCTHKM [H/APABINYECKHX HMIY/IbCHBIX
CHCTEM.
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['MapaBiauyeckue M ICKTPOrHApaBiInyYeckre UMQPOBbIC M LIATOBbIE  [PHBO/IbL
Knaccudukainsi ruipaBIuyecKuX IUCKPETHBIX NPHBOAOB. [IpUHUMNBI ACHCTBHS W YCTPOHCTBO
undpo-aHaiorosbix rnpeodpazoBatenci. INEKTPOrHAPABIMYECKHE LHArOBble NPUBO/bL, HX
YCTPOMCTBO M JAMHAMHMYECKHE XapaKTepPUCTHKH. ['Mapoasuratenn ¢ wu(poBbIM YIPaABICHUEM,
Oco0eHHOCTH MX KOHCTpYKIMH u pacdera. Lllaroseie ruapoasurarenn. [lpununnsl aedcTsus,
0CcOBEHHOCTH pacyeTa uX KOHCTpynpoBaHus. OdnacTn S>GGeKTHBHOro NpUMEHEHU LH(POBLIX U
IAroBbIixX r’uapornpHBo0B.

OGbemMHbBIe riaporiepe1aud. ABTOMATHUECKOE PEryJIMPOBAHHE THAPOIepe/1ad B peaKuMme
MOCTOSSHHOM MOIHOCTH. YCTPOHCTBO M METOJAMKA pacyera aBTOMATHUYECKHX pEeryisTtopos
MPOM3BOANTENBHOCTH  Hacoca. MaremaTHyeckoe ONHCaHWe W pacder  YCTOHYHBOCTH
ABTOMATHYECKHX PEryIsTOPOB FHAPOMOTOPOB.

JIBYXIOTOYHbIE THAPONEPEaud ¢ BHYTPEHHHUM M BHEIIHHMM pasielicHHeM [0TOKa
MOIIHOCTH. OCHOBHBIE CXeMbl H 0COOEHHOCTH pacyeTa.

[_'[1,.-'_I.p0_’llf‘lHal\1HLleCKl‘lC rnepeiaiu. OcCHOBHBIE CXEMbl CHCTEM C THAPOANHAMHHYCCKHMH
nepeaayamu. O61acTs NpUMEHEHHUS.

[luapomydrel. bananc sHeprun, BHYTPEHHSIS W BHELLHSS XapakTepUCTHKH. [opmosHble
pexumbl.  YpaBHeHus noaoGus u  Oespasmepnble  XapaktepucTuku. Harpywaiomme w
sHepreTHueckue croicrea ruapomydr. Padora ruapomy(Tel B npuBoe ¢ pasiMyHbIMH THIIAMH
JIBUTATeNe. ﬂpeﬂOXpaHHTef[bH bBIC l"!d,-‘lpOM}’(])TbJ. HX CTaTHYECKHE H JAHHAMHYECKHE
XapakTepuctHku. ['mapoMyQTel ¢ HakIOHHBbIMU jonarkamMd. OCOOEHHOCTH HMX MPHMEHEHHS.
BHewHue cratHueckHe M JMHAMH4YeCKHe XapaktepucTuku. Pacuer TtemuoBoro Oanadca
ruapomydr. Perynuposanne rugpomy@T. Pacuer ocCeBbIX CHII, COCOOLI MX KOMICHCAIHH,
[lapameTpuueckue psibl ruapoMyQr. [lepcrnekTuBbl yCOBEpIUIEHCTBOBAHNSI KOHCTPYKLMH 1
BHEILHUX XapaKTePUCTHK MHAPOMY]T.

Cunrtes ruapoMy(T ¢ YYETOM HEYCTAHOBHUBLIMXCS PEKHMOB MX padoThl B NPUBO/AX
MAalHH U MEXaHU3MOB.

Cucmemor nnesmonpueodos. Knaccupukauus u odaacmu npumMenenus npusooos.

OcHoBHBIE XAPAKTCPUCTHKH [IpoleccoB  CHKATHA BO3YXd. [TonsaTue naBneHus,
BJIQKHOCTH, cocTaBa razoo0pa3Horo padouero rena.

Tunbl  MHEBMATHMYECKUX  MCHOJHUTENBHBIX  YCTPOHCTB  MOCTYNATEIbHOrO M
BpaliaTeabHOro AsikeHus. [lopiinesbie, MeMOpaHHBIC, LIJAHTOBbIE, CHIIL(OHHBIE. POTOPHbBIC
MPHUBO/bI, THEBMATHYECKHH «MYCKYI).

Cranaaptel ISO a1 nHEBMAaTHYECKHX MTPUBOIOB.

[MazoauHamMuueckne 3akoHbl. ['a30IMHAMHYECKHE MOJC/IH HAIOJHEHUS W ONOPOKHCHHA
MOJIOCTEH MOCTOSIHHOTO M MEPeMEeHHOro odnrema.

[THeBMaTHUYECKHH NPHBOA OAHOCTOpOHHero jeicteus. Crarnueckas XapakTepHCTHKA
MPUBOJA OHOCTOPOHHEro jaeficTeus. Lluiiorpamma ero pabotel. Jlunamuka npusojaa. Mojenu.

[THeBMaTHueCKUi MNPUBOA OAHOCTOPOHHErO JAEHCTBHA C NPYAMHHBIM BO3BpPATOM.
craTudeckas xapaktepuctuka. Orpanudenus no xojaMm. Llukmorpamma pabotel. JInHamuka
npusoja. Mozenu.

[THeBMaTHUECKHIT MOPLIHEBOI MPHUBOI ABYCTOPOHHEr0 AeHcTHs. LInKaorpamma padoTsl.
JlnHamuka npuBoja.

[THeBMaTHUeCKHE MEMOPAHHBIE TPHBObI.

[THeBmaTnueckne nosuunoHepbl. OcHOBHble cxeMbl. LnppoBoit nHeBMaTHYECKH
npuBoa. Creasunit nHeBMaTHUYECKUH MpHBO. CIIOKHOCTH PEAIM3aLHH CACAALIErO PeKHMA,

[TueBmoruapasauueckue  npuBoibl. OOGmactn  npumenenus. [lpeumynecrsa  n
HCJOCTATKH 10 CPABHCHHIO € I'MIPaBJIHYECCKHMH H MMHEBMATHYCCKHUMH IIPHBOIAMH. MeToankn
pacyeTa CTaTHYeCKHX M JHHAMHUYECKHX XapaKTEePUCTUK MHEBMOIHAPABINYCCKHX [IPHBOIOB.

[THeBMaTHUeCKHE pacnpeaenuTe/lbible ycTpoicTsa. Pacnpenennte/in KiaanaHHOro M
307I0THUKOBOrO Tuna. [lunuHapuyeckue W MI0CKHE 3010THHKH. Pacuer 3010THHKOB M BeIOOp
OCHOBHBIX  pasMepoB. CxeMmpl pacnpeﬂenHTenei‘I C HUMITYJIbCHBLIM H MOTEHIHA/IBHbLIM
vipasiieHueM. Pacuer nmapaMeTpoB 30J10THHKOBBIX [IPYIKHH.
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YerpoiicTBa peryjMpoBaHusi CKOPOCTH  HCIIOJHHUTEAbHBIX  MCXAHH3MOB. OcHoBHbIE
KOHCTPYKTHBHbIE CXeMbl apocceneil. OOpaTHble KJamaHbl H APOCCe/I ¢ 00paTHBIM KAANaHOM.
OCHOBHBIE CXEMBbl TOAK/IIOYCHHS YCTPOHCTB peryJuMpoBaHHs CKOPOCTH HCHOJHHTEIbHbIX
MeXaHH3MOB. VX cpaBHUTEILHBIC XaPAKTEPHCTUKH.

Arnmnaparypa noArotoBku Bo3ayxa. OCHOBHbIE CXeMbl (PMIBLTPOB, PEry/ISITOPOB JAaBICHHS,
maciaopacnpenenuteneif. Krmaccel 4ucTOTBI BO3JAyXa. Texuuueckue peiueHus obecredeHus
TpeOyeMoil CTENEHH OUUCTKH BO31yXa.

PacyeT ynpyrux 371eMeHTOB peryIsTopoB AasieHus. PeryasTopbl o ¢OpocoM Bo3ayXa n3
cucremel 1 0e3 cOpoca. Knanaus! cOpoca.

Yeunurenn aasnerus. PacueT napaMeTpoB yCHIIMTEICH JIaBJICHUS.

[TpuHUKMIIBl AEHCTBHS OCYLIHTENCH BO3AYyXa.

KonTposbnas nueBmaruyeckas annaparypa. Kinaccuukains OCHOBHbIC KOHCTPYKLHH.

[IpeoOpasosarenu. [{luppoananorossie npeodpaszoBareib. AHaoro-un(pposoit
npeodpaszoBarTeib.

PasznuuHbie BH/Ibl THEBMATHYECKHX CHUCTEM YIIPABJICHHKA. I_le}*l'l'paflH'KOBL‘IHI-Iblt‘ CHCTEMEI C
BPEMEHHBIM  ynpasjaeHuem. LleHTpanu3oBaHHbIC CHCTEMbl € MYTEBLIM  VIIPABICHHCM.
JleueHTPaIM30BaAHHbIE CUCTEMBI C TYTEBBIM YIIPAB/IECHHEM.

CuHTE3 OAHOTAKTHBIX CHCTeM ympasienus. Onpeje/ieHHe OJHOTAKTHOH CHCTEMBb
ynpasiaenus. CHHTE3 CHCTEMBl YIPABIEHUS HECKOJIBKMMH MCHOJHHTEIbHBIMH YCTPOHCTBAMH.
CocraBnenue onucanusi anropurma padotel  cucrtembl.  Crnocodbl  YNPOLICHHS  CXEMbI
MHEBMATHYECKOT O YIPABIISIOLLETO YCTPOHCTBA.

CHHTE3 MHOTOTAKTHBIX CHCTeM yrpasjienus. OnpenejaeHue MHOTOTAKTHOW CHCTEMbI
YIpPaBJCHHs, KAaK CHUCTEMBbl C HM3MEHSEMBIM BHYTPEHHHM COCTOSHHMEM MM KK CHCTEMbI C
namateio. [lpeacTaBieHne MHOFOTAKTHOH —CHCTEMbl YIPaBjieHHs B BHIE JIOTHYECKOro
MHOIOMOJIIOCHHKA (OHOTAKTOBOIO JKBHBAIECHTA, MHOIOTAKTHOH CHCTEMBI C JIEMEHTAMH C
o0paTHO# CBSI3bIO).

3anuchb }’C-J'lOBl'lf"l paGOTbl MalllHHbl-aBTOMaTa. ABTOHOMHBIC M HEABTOHOMHbBIC CHCTCMDbI
ynpasienus. LMKiorpaMma cHCTeMbl yIpaBIeH s Malinkbl-apToMata. 3anuch yeiosuii padoTs!
MAlIHHbI-ABTOMATa C MOMOLULIO TabAMLbl BKIIOUeHUI W ¢ momolubto rpada. HarpymkenHbii
rpa. MUHHMAIBHOE YHCIO IEMEHTOB ramsith. Peanusyemble M Hepeainsyemble TallHLbl
BKJIIOUEHHH.

CHUHTE3 MHOrOTAKTHBIX CHCTEM  YHPaBiCHHUs  MPHBOAOM € JIBYXCTOPOHHHMH
pacrpeie/nTe/sMH.

CTpyKTYPHO-OPHEHTHPOBAHHOE  (DOPMATH30BAHHOE  ONMCAHHME  YCJAOBHH  paboThl
VIIpaBsioWero ycrpoicrea. ['padel wukanueckux npoueccos. CHHTE3 110 [03HLHOHHOM
CTPYKTYPHOH CTaHAapTHON OpraHu3aLuH.

OCHOBHBIC TPEUMYIIECTBA W HEJOCTATKH IMTHEBMATHYCCKH YIPABIAIOLICH TEXHUKH H ee
MeCTO B 001LEeM KJ1acce TEXHHYECKUX CPECTB YIIPABJICHHUS TPHBOIAMM.

Peanuzaums 10rn4eckux (PYHKUMIT Ha CTPYHHBIX 2JIEMEHTax M CTaHIapTHBIX
ITHEBMATHYECKHX JJIeMEHTax.

Cucmemuol I1eKmMponpueoos

Hasnauenue u 06JacTd npumeHeHus sekrponpusoaa. Obobuiennas GyHKUHOHATbHAS
CXeMa 3EKTPOoIpHBo/IA.

MexaHuueckas 4acTb 21eKTponpruBoaa. MOMEHTbI H CHIIbl conpoTusienus. [puseienne
MOMEHTOB, MOMEHTOB HWHEPLHH, HHEPUMOHHBLIX Macc, YNPYIHX MOMEHTOB H MOMEHTOB
JMCCHIIATHBHBIX CHJ K OJHOH OCH. JIByxmaccoBas OSJIEKTpOMEXdaHHYeCKas CHcTeMa ¢
VIIPYTOCTBIO [1€PBOr0 M BTOPOro pojaa. Yuer [otepb B nepeaayax. Mexanuueckas 4actb
MPHBOA KaK OOBEKT yNpaBIeHHA.

MexaHnyeckue XapakTepUCTHKH M PEerylMpoBOYHbIE CBOWCTBA IIEKTPOABHIATEICH
MOCTOSHHOrO TOKA, MUTAEMbIe OT CEeTH HJIM OT peryjJupyeMblx npeobpasosarelicii: reneparopa.
YIPABJISIEMOr0  BBINPSAMHUTENs,  LWIHPOTHO-UMITYJIbCHOro  mpeoOpasosarens.  CrocoObl
peryJHpoBaHMs CKOPOCTH M MOMEHTA. BHICOKOMOMEHTHBIE J/ICKTPO/IBUTATEIH.
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Mexanuueckue XApaKTEepUCTHKH W pPeryJupoBOYHLIE CBOICTBaA 'J_'lc‘l\'"['p(},LlBl]I'E‘l’]'c‘.’lc‘ﬁ
MEepeMEHHOro Toka. MaremaTuyeckue MOAEIM ACHHXPOHHBIX JBurarteied. Peryiuposanue
CKOPOCTH ACHHXPOHHBIX JBUTATEICH, YaCTOTHOE PeryJinpoBaHue.

JlMHamMuKa pPa3’OMKHYTBIX 9J7E€KTpOMeXaHuuecknx cucteM. CTpPYKTYpHbIE CXEMbl U
nepeaaTouHble (PYHKLUHH IIEKTPONPHBOAOB MOCTOSHHOTO M NepeMeHHoro Toka. Ilapamerpbl u
nepenarounsle GyHkuun npeobpasoparteneil B cucremax rpeobpasoBaresib — JABHIATEIb.
Mexanuyeckue, S1€KTPOMArHUTHBIC W JGKTPOMEXAHWYECKME [EpeXOAHble MPOLeCChl B
NEKTPONPHBOAAX TMOCTOSIHHOTO TOKA MPH TMHTAHUHM SKOPS OT CeTH M OT npeodpasoBatenei.
Metonbl  yMeHbIUIEHMST — BpPeMEHM  MepexoAHbIX  fpoueccos.  MexaHuueckue o
JJIEKTPOMEXAHUYECKHE [POLECCHl B DIEKTPONPHUBOAAX MEPEMEHHOIO TOKAa € ACHHXPOHHbLIM
apurareneM. Ilepexosnsie npouecesl B cHCTEME € YIPYIMMHU CBA3SIMHU U 3a30paMH B repeavax.
Biausinwe cnocobos YHOpaBJICeHH:A Hd MEXaHWUHCCKHE W pPery/JHpOBOHHLIC XAPAKTCPHCTHKH.
YHEPreTHKY IEKTPOIPHBOIOB.

ABTOMATHUYECKHE CHCTEMBI YIOpaBJICHHA DJNCKTPONMPHUBOAAMH. ﬂpl»lHLll-ll'Ibi VIpaBJIcHHA
KOOpAMHATaMH AnekTponpusoaa. CtaHaapTHeIe HACTPOHKH NPOCTEHLIMX KOHTYPOB, KOHTYPOB ¢
HEJIMHEHHOCTAMH, OJHOKOHTYPHBIX CHCTEM, CHCTEM MOJAYMHEHHOIO PEryJIHpPOBaHHS. CHCTEM C
l[a6ﬂlUL{€HM€M.

ABTOMATHYECKHE CHUCTEMBI YOPpaBJACHHUA  HACKTPOINPHUBOIdaAMH MOCTOAHHOIO  TOKd.
MaremaTryeckoe — ONMCAHME  3aMKHYTBIX — CHCTEM  aBTOMATHYECKOIO  PeryJIHpOBAHUSI.
ONHOKOHTYPHBIE CHCTEMBI PEryJHPOBAHHS CKOPOCTH HM3MEHEHHEM HAIPSKEHUS  SKOpS.
CueTeMbl NOAYMHEHHOTO peryaupoBanis. CHCTEMbI ABYX30HHOTO PEryIHpOBAHHS CKOPOCTH.

ABTOMATHYECKHE CHCTEMBI YOPAaBJICHHUA  SJICKTPONPHUBOAAMH  T[ICPEMCHHOIO  TOKd.
MaremaTnyeckas MoJe/b ACHHXPOHHOTO ABUTATeNs MPH YIPaBICHHHM YaCTOTOH W HANpPsKeHHEM
cratopa. [IpeoOpaszoBaTenn 4acToTbl ¢ HENOCPEACTBEHHBIM MPeoOpa3oBaHHEM HacTOThl M C
NPOMEKYTOUHBIM 3BEHOM IOCTOSHHOrO TOKA. CKANAPHBIL M BEKTOPHBIH CNOCOOB! HACTOTHOTO
YIPABJICHHUS ABUraTeISIMH MepeMeHHOoro Toka. CHCTeMbl YACTOTHOTO YNPABICHHS BEHTHIBHBIMH
ABUraTe/siIMH. ABTOMATHYECKHE CHCTEMBI YHpaBICHUA ACHHXPOHHBIMH JABHTIATCIAMH C q)a’BHinVi
POTOPOM.

ABTOMATHYECKHE CHCTEMbI CTA0MJIM3ALUMHM CKOPOCTH SJICKTPONPHUBOIOB. AHAIOIOBbIE
cuctembl cTabuimsaund ckopoctd. L{udposeie, uudpo-aHanoroseie cucTeMbl ctabuin3ainu
ckopocTH.  MmnynbcHo-(a3oBble  cucTeMbl  CTAOMIM3ALUM  CKOPOCTH  BBHICOKOYACTOTHBIX
JIEKTPONIPHBOIOB.

Cnensmme saextponpuBoibl. Owmbka npu oTpaboTKe YIPaBASIOUMX BO3IACHCTBHI,
[loBelienne TOYHOCTH OTPadOTKM 3a cdeT BbIOOpA CTPYKTYPbl W MEPAMETPOB PEryJsiTOPOB.
Cucrembl ¢ KOMOMHHPOBAHHbBIM YIpaBieHHeM. JIByXKaHaIbHbIC CAEALIHE CHCTEMbl. MeTo1bl
KOMIICHCAUHH BJIMAHHSA CYXOT0O TPEHHA H J'I}OCI)TOB B repejaqax. Cunres CJACIALINX CHCTCM.

[losnunonnele  1eKTponpuBoALL.  [IpHHUMNBL  MOCTPOEHMS  CHCTEM  YIIPABICHHUS
nosnoxkenneM. Hacrpoiika B pexume Manbix nepemverueHuii. Peanusauus tpeGyemoro 3akoHa
JBHKEHHS NIPH OTPA0OTKE cpeHuX U OOIbIIMX NepeMELIeHHH.

Cunres caepsnx cucrem. Yacrorubie u auddepeHiHaibibie METOAbl HNPHKIAAHOIO
CHHTE3a ¥ NpoeKTUpoBaHus. OCOOEHHOCTH NMPOEKTHPOBAHUSI M PACHETa HETMHEHHBIX CHCTEM.
[Ipuknaausie metonkn 1 DBM. Pesxxumbl Masibix (noa3yuinx) ckopocteit. [peaebHbie LHKIbI
B CleSIUMX cHeTemMax. BolHyxKaeHHble KoneOaHus CUIIOBBIX HEMUHEHHBIX cucTeM. Hennneiinas
KOPPEKLHs.

Teopus nm npakTtuka aganTHBHOrO. MOJANLHOIO W HEHPOCETEBOrO YNpaBlieHHS B
pekuMax npuBoaoB. CTPYKTYpbl, MaTeMaTHYECKHE MOJCIH. AHAIN3 U CHHTE3 cucTeM. MeTo/1bl
MPOEKTUPOBAHHS.
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