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Beenenue

BerynuTensHoe McnbITaHuE 110 CIENUATbHONW AUCHUIUIMHE COCTOUT U3 ABYX Pa3/lENoB:

1. OTBeTHI Ha BONIPOCHI

Bomnpockl popMynupyroTcst U3 NpUBEICHHOIO HUXKE COJIEPKaHHsI BCTYIUTEIbHOTO UCTIBITAHHSL.

2. AHHOTAI Ul HAYYHOT0 MCCJIeI0BAHUSI.

AHHOTanMsi Hay4yHOI'O HCCJIEJOBAaHUS JOJDKHA OBITh MPEJCTABICHA HK3aMEHAIlMOHHON
KOMHUCCUHM [0 Hayaja BCTYNHUTEIbHOTO HCHBITAaHUS. AHHOTALMs BBIIOJHAETCA B IE€YaTHOM BHJIE
00beMoM 3-5 cTpaHull TeKcTa. AHHOTALUS HAYYHOT'O UCCIIEI0BaHMs JOJDKHA COEpIKaTh!

- TEMY HaY4YHOT'O UCCIJICZIOBAHUS; HAIIPABJICHHE MOrOTOBKH U HAIIPABICHHOCTD (TIPOQHIIB);

- COIVIaCOBAHUE C IIPEIO0IaraéMbIM Hay4YHbIM PYKOBOAUTENEM (TIPH HATUUYHUH);

- BBeleHHe: O0OCHOBAHWE AKTYaJbHOCTH TEMBbl, HAyYHOH HOBH3HBI, NpeaMeTa M OOBEKTa
UCCIIeIOBaHMs, LIeJIM W 3a/1ad UCCIEI0BaHMs;, CTENeHb MpopabOTaHHOCTH MPOOJEMBbI C YKa3aHUEM
YUEHBIX, 3aHUMAIOLIUXCS UCCIIEI0OBAaHUSAMU 110 JaHHOM TEMATHKE;

- OCHOBHOE COJIep)KaHUE HCCIECIOBaHMs: OIUCAHUE BBIMOJHEHHBIX JIMOO IIAHUPYEMbIX
UCCIIEIOBAaHUM U UX PE3yJIbTATOB (IIPU HATUUUHN);

- 3aKJIIOYCHME: IO BBINOJIHEHHBIM HCCIEIOBAaHUSIM — KOHKPETHbBIE IIOJIyY€HHbIE AaBTOPOM
BBIBOJIbI WJIM TPEUIOKEHUS; 110 INIAHUPYEMBIM HCCIIEOBAHUIM — IUIAHUPYEMbIE BBIBOJBI IO KaXKJ0M
U3 3aj1a4 McCIel0BaHuUs.

1. COAEP KAHUE BCTYIIMTEJIBHOI'O UCIIBITAHUSA

Tema 1. MammHoBeieHHe H 1eTAJH MALINH
Ponp MamuH B NOBBIIIEHHH MPOU3BOIUTENBHOCTH Tpyna. KpaTkue cBeneHus M3 HCTOpUU
MamMHOCTpoeHUsl. (OCHOBHbIE HANpaBiI€HHs] B COBEPIICHCTBOBAHWM KOHCTPYKLUN  MaIlMH.
Knaccugukanus TexHuueckiuX 00beKTOB MAIIMHOCTPOEHUS M JeTajei MalllnH.
Kpatkuii uctopuueckuii 00630p pa3BUTHS TEOPUM pacyeTa U MPOEKTUPOBAHUS MAIIMH; POJIb
POCCHICKHX YUEHBIX-MEeXaHUKOB. TeHeHIIMN pa3BUTUS 00pa30BaHUs B 00JIACTH MAIIMHOCTPOEHHSL.

1.1. Pacuemst na npounocmse demaneil Mawiun; pabomocnocoOHOCHb U HAOEHCHOCHb MAUIUH

TpeGoBanus K JeTansiM MalIMH U KPUTEPUU UX PabOTOCIIOCOOHOCTH: MPOYHOCTb, KECTKOCTD,
BHOPOCTOUKOCTh,  M3HOCOCTOMKOCTH,  TEIUIOCTOMKOCTh.  [loHsATHE  KadecTBa  WM3JeNHUs B
MalIMHOCTpoeHnu. Kpurepun kadecTBa M ynpaBlIeHHE' IOKa3aTeIsIMHU KadecTBa u3fenuid. Metozsl
oOecnieueHuss pabOTOCOCOOHOCTH M HaA&KHOCTH MamuH. OOmas XapakTepuCTHKa pacdyeTHBIX
METO/IOB OLIEHKU paboToCcrnocoOHOCTH eTaneil MauH. [IpoBepoyHble U TPOESKTUPOBOYHBIE PACUETHI.

OCHOBBI pacyeToB HAa MPOYHOCTh. XAPAKTEPUCTUKN CTATUYECKON M IMKIMYECKON MPOYHOCTH
MaTtepuasnoB. PacyeTHble, NpeaenbHble U AONyCKacMble HamlpsKeHUs. PacueTHble M HOpPMaTUBHBIE
K02 (hpuIMeHTHI 3amaca mpoYHOCTH.

HanexxnocTts MammH. OCHOBHBIE MTOJIOKEHUSI U TOKA3aTENN HAJEKHOCTH.

OOmue 3aBHCUMOCTH HaJexHOCTH. HanexHocTh B mepuosn HOPMalbHOW AKCILTyaTal[uu
MamvH. Hane)kHOCTh BOCCTaHaBIMBAeMBIX M3enuid. OLEHKAa HaJeKHOCTH CHCTEM IO HaJEXKHOCTH
aneMeHToB. HanexXHOCTh cUCTeM ¢ pe3epBHpPOBaHUEM.

CraTtucTuecKkuii KOHTPOJIb HaJIE)KHOCTH U JJOJITOBEYHOCTH.

BeposiTHOCTHBIE MeTONBI pacyeTa JAeTanedl MalmuvH. TUIOBBIE PEXKHUMBI HAarpyKeHHUS M HX
napametpsl. lloHsiTHe Hecymied CcHnocoOHOCTH JeTaliell MallMH KakK CIy4alHOM BETUYMHBI.
Ompenenenne BEpOSTHOCTH 0€30TKa3HON pabOTHI IeTaneil 1 MEXaHU3MOB.

Pacuersl Ha BBIHOCIMBOCTb. PacdyeTHO-3KCIEpHMEHTANbHOE OINpEACIEHUE IPEIEIIOB
JUINTEJIBHOM M OIPAaHMYEHHOM BBIHOCIMBOCTH JI€Taleil YUeT CII0KHOTO HANPSKEHHOI'O COCTOSHHUS
MaTepuaia fetajiei. PacueTsl Ha BHIHOCIMBOCTD IIPH HEPETYIIIPHOM Harpy>KEHUH.

Tpenue, n3HaIMBaHUE U CMa3Ka JeTaneil. BUuibl TpeHUs M M3HAIIIMBAHMS.

I'eomeTprueckne XapakTEpUCTHUKU IIOBEPXHOCTEH M Iulomanp kacaHus. Cyxoe TpeHue.
['pannunoe tpenue. TpeHue B yCIOBUSX THAPOJUHAMUYECKONW UM THAPOCTATHYECKOM cMa3ku. ['a3oBoe
Tpenue. M3noc. HanexHOCTh B epro1 M3HOCOBBIX 0TKa30B. Cr1ocOObI MOBBIIICHUS H3HOCOCTOMKOCTH.



MGTOI[ KOHCYHBIX JJICMCHTOB, OCHOBHBIC IIOHATHA. BO3M0)KHOCTI/I MeToda MOJId aHaJin3a
paboTOCIIOCOOHOCTH  JIeTajied MO  KPUTEPHSAM  MPOYHOCTH, IKECTKOCTH, BHOPOCTOWKOCTH,
TEMIOCTOMKOCTH.

Br16op Marepuano. Ctangaptusaius. BzaumozaMeHsIeMOCTb.

XapakTepUCTUKH TMPOYHOCTH MATEPUAIOB W KIACCUPUKALUS YCIOBUU pabOThl JeTaneit
MamuH. Kputepuu BeiOOpa MaTepuaios.

OCHOBHBIE METO/IbI ITOBEPXHOCTHBIX YIPOYHEHUM JeTanell MalluH: TepMHuecKue, XUMHUKO-
TEPMHUUYECKHE, MEXaHWYECKHE, TepMoMexaHudeckne. OCHOBHbIE IyTH 3KOHOMHMM MeTauia. Hosele
MaTepuasbl U NEPCIEKTUBBI X IPUMEHEHHUS B MAIIMHAX.

Crangapruzanus neTanel MalluH U ee 3HadeHue. CucreMa CTaHIapToB.

Hcnonp3oBaHue CTaHIAPTOB NpPU TMPOCKTUPOBAHMHM MamuH. Tunumzamus. YHUpHUKAIHAS
mojened. [IpoexkTupoBaHMe MallMH € Y4eTOM TpeOOBaHMI cTaHIapTU3aluu. ArperaTupoBaHUe
MalIMH.

1.2. Bzaumozamensemocme. /Jonycku u nocaoku
OCHOBHbBIE MNPUHLMNBI IPOEKTUPOBAHMS  jeraneil mamuH. CocTaBlieHHE — 3a/laHusl.
OntuMuzanusi KOHCTPYKIHMH. PacueTHbie cxembl. JTanbl pa3pabOTKA KOHCTPYKIHM. Yder
TEXHOJIOTUYECKHUX TPEOOBAHUIA.

1.3. Coeounenusn

Knaccudukanusa coenunenuii. CoequHeHus! Hepa3beMHbIE U pa3beMHBIE.

Coenunaenus (QpUKIMOHHBIE W HepukunoHHBIE (3aneruicHreM). COCTUHEHHS CTEpIKHEH,
JUCTOB U KOPITYCHBIX JIeTaJIel; COeIMHEHUs BaJ-CTYIHIIA, COSTUHEHUS BAJIIOB, COSAMHEHHUS TPYO.

Pe3nboBbIc (BUHTOBBIC) coenuHeHus. OcHOBHBIC ompereneHus. Kimaccudukamus pes3bOsbI.
OcHoBHbIE MapaMeTpbl pe3bObl. CTanAapThl Ha pe3bObl. OCHOBHBIE THIBI KPEHEKHBIX COCTUHEHUH.
CriocoObl cTonopeHusi pe3b00BbIX coennHeHnd. OT caMOOTBUHYMBaHMS. Marepualsl, IpUMEHsIEMbIe
U1l U3TOTOBJICHUS Pe3b00BbIX JeTanel. Kimaccsl mpouHocTH.

Teopust BUHTOBON Napbl. 3aBUCUMOCTbh MEKJIY MOMEHTOM, MPHIJIOKEHHBIM K Taiike, 1 0CceBOi
CwION BUHTAa. MOMEHTBI CHUJ TpPEHHS Ha OINOPHOW IIOBEPXHOCTM TallKM M TOJOBKM BHHTA.
Koaddunnent nonesznoro neiicTBusi BUHTOBOM napbl. CaMOTOPMOKEHUE.

Pacuer pe3pObl Ha MPOYHOCTH. BhicoTa raiiku u riryOuHa 3aBMHYMBaHMA. PacueTr coequHeHni
IIPU 3KCIIECHTPUYHOM HarpyK€HUM O0JITa UM IepeKOoce ONMOPHBIX MOBEPXHOCTEN. Pacuer coeauHeHuid,
HarpykKeHHBIX B INIOCKOCTH CThiKa. HampsikeHHbIe (3aTsHYTbhIe) pe3b00BbIe COEANHEHUS, ONpeIeTIeHNe
YCUIIUH.

KoadduureHT BHeLIHeNH Harpy3KkH, onpeaeaeHne NoJaTIuBOCTE cucTeM «O0IT» U «(IiaHeI.
[IpoyHocTs mpH TEpeMEHHBIX Harpy3kax. PacueTel HampsKeHHBIX pe3bOOBBIX COEIMHEHUMN:
NPUCOETUHEHUH KpBIIEK [MIMHAPOB, (JIaHLEBBIX coeAuHeHuil TpyO. Pacuer coennHeHui,
BKJIIOUAIONIUX Tpymniy 001ToB. KOHCTPYKTOpCKHE U TEXHOJIOTUYECKUE MEPOTIPUSATHS 110 MOBBIIIEHUIO
BBIHOCJIMBOCTU OOJITOB, BUHTOB, IIMUJIEK.

CBapHbI€ COEIMHEHUS U UX POJIb B MAIIMHOCTPOCHUH. COeAMHEHUS yTOBOM AJIEKTPOCBAPKOM,
ANEKTPOIIJIAKOBOM CBapKOW, KOHTakTHOW cBapkoi. KoHuenTpanus HampspkeHuid. OcTaTouyHbIE
HampspkeHus U jpedopmanuu. PacueTsl Ha MPOYHOCTh CBapHBIX coenauHeHU. Jlomyckaembie
HanpspKEHUsT W 3amachl NPOYHOCTH; HOPMATUBBI. PacueTel Ha MPOYHOCTh IPU IEPEMEHHBIX
HaNpsDKEHUSX.

3aknenouynsle coefauHenus. Ilasuple coeaunenusi. KneeBble coeaunenus. OO6macThb
npuMeHeHus. Pacuer Ha TpOYHOCTH.

CoenuHeHus neTajedl ¢ HAaTATOM W 00JaCTH MX MPHUMEHEHHs B MalIMHOcTpoeHuH. Hecymas
CIIOCOOHOCTh coenuHeHui. Pacuer Hatsara mpu mnepemade KpyTsamero MomeHTta. I[IpoyHoCTh
COIIpAraeMbIX JieTanel. PacueTHble U TEXHOJIOTMYECKHE HATITU. PaccesHue 4iCIoBBIX XapaKTEPUCTHK
HECYyIIeW CIOCOOHOCTH B CBS3M C paccessHUEeM HaTAroB. BepostHOCTHBIM pacyeT. CrocoObl
NOBBIIEHUST Hecymied cnocoOHoctu. Konumueckue coenunenus. TexHomorus cOopku. Cuibl
3alpeccoOBKM M pacnpeccoBKU. COEQUHEHUs HAarpeBOM WM OXJIAKICHUEM COEIUHSEMBIX JETaJeH.
CoenuHeHNs: ¢ TIOMOIIBIO CTSDKHBIX Kousiell M IulaHoK. KiieMMoBble coenuHeHus. KoHCTpyKTHBHBIE



ucnojgHeHus. Meronuku pacuera JUisl CIy4yaeB HarpyXeHHUs COSAMHEHHS KPYTALIUM MOMEHTOM U
OCEBOM CHJIOM.

Inonounsle, 3yOuarble (UUIMIEBBIE) M NpOoQMIbHEIE (OSCIINOHOYHBIE) COCTUHECHUS.
OcHoBHbI€ TUIIBI U 00acTH puMeHeHHsl. CriocoObl LIEHTPUPOBAHMSL.

Crangaptel. KoHtienTpaius Harpy3ku. PacueTst Hecymei criocOOHOCTH.

1.4. Mexanuueckue nepedauu
Haznauenue u ponb nepenay B MammnHax. Kiaccudukanus mexanndeckux nepenad. [lepenaun
TPECHUCM M IICpCAaqyr 3allCIIJICHUCM. Hepeﬂatm C TOCTOSHHBIM MW NCPCMCHHBIM IMCPCAATOYHBIM
otHomeHueM. Ilepemaum crTymeHyaroro u  O€CCTYNEHYaTOro PpEryjIHpoOBaHUS. YIpaBlieHUE
pPEryjiupyeMbeiMu IcpcaadyamMu. OcHOBHBIE napamMeTpbl nepeaad: KMHEMAaTUICCKHUEC, SHCPICTUICCKUC,
reOMEeTpUYECKUE.

1.5. 3youameie nepeoauu

OcnoBubie cBenenus. Kmaccudukanmsa. OOnactu npumenenus. CTaHIapTHBIE TapameTphl
3yOuatbix nepeaay. ['eomerpuss U KuHemaTuka. TOYHOCTb HM3TOTOBJIEHUS 3yOuaThix Kojec. Bupbl
MOBpEXJIeHU 3yObeB 3yOuarbix Kosec. Kpurtepum paboTocnmocoOHOCTH 3yOuaThIX —Iepenad.
Marepuansl kosiec. Metoabl 00bEMHOTO M MOBEPXHOCTHOrO ynpouHeHus. OmnpeneneHue pacyeTHbIX
Harpy3ok. Y4eT neperpy3ok, KOHLUEHTpalluu Harpy3Kd IO JJUHE 3yObeB, pexuma paboThl U CpoKa
CIIy’KObI, JMHAMUYHOCTU HArpy3Kd, CBA3aHHOM C KadecTBOM H3rotosieHHs. Cuibl B 3allelIeHUU.
KoHTakTHble HampsKeHHs] ¥ KOHTaKTHash INPOYHOCTh. Pacuer 3yObeB NpsiMo3yObIX, KOCO3yOBIX U
LIEBPOHHBIX LUIMHAPUYECKUX II€peiad 110 KOHTAKTHBIM HalpsDKEHUSM. PacueTHble 3aBUCUMOCTH AJIs
IIPOEKTHOI'O U MPOBEPOYHOI0 pacyeToB. Jlonmyckaemble HAPSYKEHUS.

Pacuer 3y0beB npsAMO3yObIX, KOCO3YObIX U LIEBPOHHBIX ILMIMHIPUYECKUX Iepeaay Ha U3ruo.
Homunanehbie Hanpsbxkenus. Koaggumment gpopmsel 3yda. KoHuenTpatus HanpspkeHUd y KOpHs 3y0a.
VYdyer coBMecTHOM paOoThl JaByX mnap 3yObeB. PacueTHble 3aBUCHMMOCTH JJIsi NPOEKTHOTO U
poBepoyHOro pacueroB. Jlomyckaemble HanpspkeHUs. [IpoyHOCTh KOPPUTMPOBAHHBIX 3YOUaTBIX
konec. OnTumM3anus  KOHCTPYKUMHM  3yOuaThlx  mepefad.  [lepenaToyHoe — OTHOIIEHUE
OJIHOCTYIEHYAThIX U MHOT'OCTYIEHYAThIX 3y0UaThIX repeaay.

Konunueckue 3y0uarble mepegauyd C MNPSAMOJIMHEWHBIMH W KPUBOJIMHEHHBIMU 3yOBbSIMH.
OcHOBHbIE CBEJECHMSI U3 TE€OMETPUN KOHMYECKHUX 3aierieHnil. OCOOEHHOCTH pacyeTa Ha MPOYHOCTb.
Ilepenaun ¢ KpyrJIIOBHHTOBBIM 3anerieHMeM HoBUMKOBa ¢ ONHON M IBYMs JIMHUSMHU 3alEIUICHUS.
Ob6nactu npumenenus. Pacuetsl. Ilmanerapubie 3yOuaTtele mepenauu. PacueT M KOHCTpyuMpoOBaHHE,
tunel. KuHeMaTnka, cuiibl B 3allEIUIEHUN.

BonnoBbie mnepenaun. Kunemarnka wu  npoduiupoBaHue. PacueTsl Ha  MPOYHOCTS.
Koapduuuent mnonesnoro peictBus. Konerpyknuum u  obnacte mnpumenenus. [lepenaum
UWIMHIPUYECKUMUA BUHTOBBIMU Kojecamu. ['unougnsle nepenaun. OCHOBHbBIE THUIBI PEAYKTOPOB.
CrannapTbl Ha OCHOBHBIE ITApaMETPhl PEYKTOPOB. 3y0uaTeie KOpOOKH mepeaay.

1.6. Yepsaunvie nepedauu

OcHoBHble TOHATHUS U onpeneneHus. OOmas xapakrtepuctuka. OOIacTb NpPUMEHEHUS.
Kunematnka u reoMmerpust 4epBsuHbIX nepenad. OcHOBHblE napaMeTpbl. CTaHIapThl UYEPBSIYHBIX
nepenad. Kosdduument nonesnoro aeiictsus yepBsuHbIX nepeaad. [lpumensembie matepuansl. Bus
MOBPEXJICHUH uepBAYHBbIX mepenad. Kpurepun pabdotocnocoOHocTH. Cuilbl, JeWcTBYyOIIHME B
4epBIYHOM 3aueruieHnd. OCHOBBI pacué€ToB YEpPBAYHBIX MEpeaady MO KOHTAKTHBIM HAIMPSKEHUSIM.
Pacuer 3y0ObeB uepBsuHOro Koseca Ha u3ru6d. Koadduuuent dpopmsl 3yda. YcnoBHbIN yrosn odxBara.
JlnuHa KOHTaKkTHBIX JUHUN. Jlomyckaemble HanpsokeHus. TermoBod pacyer. M cKyccTBeHHOE
OXJIKJCHHE.

Ilonarue o pacuere 3yObeB Ha CONPOTHUBICHME 3aelaHMI0. PacueT yepBska Ha IMPOYHOCTH U
KeCcTKOCTb. COBpEMEHHBIE KOHCTPYKLUH YEpPBSAUHBIX peaykTopoB. (CMaszka 4epBAYHBIX IEpenad.
I'moGounHbIe IEpenayn.

1.7. Pemennsie nepeoauu



OOu1re cBeieHUs 1 OCHOBHBIE XapaKTepuUCTUKU. O0IacTh MPUMEHEHUS.

PasnoBugHOCTH pemeHHBbIX nepenad. OCHOBHBIE THUIIBI M MaTepUalbl IUIOCKUX U KIMHOBBIX
pemHeil. HoBple TuIbI peMHEN M peMHHU U3 HOBBIX MarepuaioB. CTaHnapTsl Ha pemMHH. ['eomerpus u
KMHEMaTHKa PEMEHHBIX Mepefad. YCwinus U HanpsbkeHus B peMHe. KoapuuueHT Taru, KpuBble
ckonpxeHus. Koapduuents Tpenns Mexay peMuem u mkuBoM. Koaddumument noneznoro aeiictust
peMeHHOU mepenadu. Pacuer peMeHHBIX Iepellad Ha OCHOBE KPUBBIX CKOJIbKeHHs. [lomyckaemble
II0JIE3HbIE HANpSIKEHUS. YUeT BIIMAHUSA OTHOLIEHMs TOJILMHBI PEMHS K JAMAMETPY IIKUBA, YIJIOB
00xBara, IIEHTPOOEKHBIX CUII, peKuMa paboThl. J[0JroBe4HOCTh peMeHHOM nepenaun. OcoGeHHOCTH
pacuera KIMHOPEMEHHBIX Tepenad. Pacder Ha TATOBYIO CIIOCOOHOCTh M JIOJNTOBEYHOCTH. CrOCOOBI
HaTspKeHus peMmHel. Ilepenaya ¢ HaATsHKHBIM poMKOM. Cuiibl, JEUCTBYIOIIME HAa Bajbl PEMEHHOM
nepenaun. lIIkuBel pemMeHHBIX nepenad. Pacuer OCHOBHBIX 3J€MEHTOB LEJIbHBIX U CBAPHBIX IIKHBOB.
[TonuknuHOpeMeHHbIe nepeaauu. 3youaTo-peMeHHbIE epeiadH.

1.8. I]ennvie nepeoauu
Knaccudukanms 1 KOHCTPYKITUU TPUBOAHBIX Ieneii. O0iacTh MPUMEHEHHS IEMHBIX Iepeaay B
MamuHOCTpoeHUU. OCHOBHBIE XapaKTEPUCTUKU. BBIOOp OCHOBHBIX IMapaMeTpOB IIEMHBIX Iepeaad.
Kunematnka wu pguHamMuka wenHeix nepenad. Kosddumment mosesnoro neiictBus.  Bumasl
MOBPSXKICHUH, KPUTEPUH PabOTOCIIOCOOHOCTH WEMHBIX TIepelad W HCXOJHBIC IOJIOXKEHUS IS
pacuera. Harsokenue B menmHbIX Tnepenadax. Hecymas cnocoOHOCTH W moadoOp — Iemei.
[IpoexTupoBanue 3Be3q0uek. CMa3Ka U HKCILTyaTalus [ENHbIX epeaay.

1.9. Ilepeoauu eunm-zaitka
Ob6nactu npumeHeHus. Tumbl X010BOM pe3pObl. [lomyckaeMble HaNpsKEHUST M CKOPOCTH.
TpeboBanus k Tounoctu. Koncrpykuuu. [lepenaun BUHT-raiika KaueHHsl HIAPUKOBBIE U POJIUKOBBIE.

1.10. @pukuyuonnsvie nepedauu u eapuamopul

[Ipuamun pabotel. OCHOBHBIE THUNBI W 00JacCTh NpUMEHEHHsA. OOIIMe 3KCIUTyaTalluOHHbIE
XapaKTepUCTHUKU. [ eOMeTprUecKoe U yIpyroe CKOJIbKEHHUE.

DOneMeHThl KOHCTpyKIui. Marepuansl. [lepemaunt uisi TOCTOSSHHOTO — TIE€PEIaTOYHOTO
oTHoweHus. beccrynenuarsie nepenaun. Pekomenaanus no Beidopy. Kunemaruka nepenad. To4HOCTD
nepenaToyHoro ortHoweHus. Cunbl npuxatus Ten kadeHud. I[lorepu Ha Tpenue; kodduuIMEHT
IIOJIE3HOTO ACHCTBUS.

[IpoBepouHBbIil pacué€T nepenay 1Mo KOHTAKTHBIM HAIPSHDKEHUSIM. YUET MEPEMEHHOr0 pexuma
HarpykeHus. JlonmyckaeMble KOHTAKTHbIE HanpsbkeHUs. OnpeneneHue pa3MepoB Tell KaueHUsl.

1.11. Ocu, éanvt u ux coeounenusn

Knaccudukanusa BanoB u oceil. Koncrpykmnuu. Kpurepun pacuera: mpo4yHOCTb, KECTKOCTH,
Kosebanus. Marepuansl. BeiOop pacueTHbIX Harpy3ok. Beibop pacueTHbix cxeM. [IpoekTHbIN pacuer
BaJIOB. [IpoBepouHBI pacyeT BajOB Ha BBIHOCIMBOCTH MPU COBMECTHOM JEHCTBUU HANPSKECHHM
KpydeHuss U u3ru6a. DddexTuBHbIE KOI(D(UIMEHTH KOHIEHTpalUW HanpshkeHUd. BrusHue Ha
MIPOYHOCTH pazMepHOTO dakTopa. BeiOop 3amacoB mMpoYHOCTH WIIH IOMTyCKAaeMbIX HanpspbKkeHui. Pacuer
M0 3a/JIaHHOW BEPOSATHOCTH O€30TKa3HOW paboThl. YNPOYHEHHS BaJOB IIyTeM IOBEPXHOCTHOM
TEPMHUYECKON U XMMMKO-TEPMHUYECKON 0O0paOOTKH, MOBEPXHOCTHOrO Hakiemna. Pacuer BajoB Ha
KECTKOCTb. Jlomyckaemble YIiIbl HAKJIOHA YIIPYrol JIMHUU U IPOTHOBI.

Pacuer mHOroonopHeix BanoB. KoHCTpyknmM M pacdeT KOJEHYAThIX BaJoB. KOHCTpyKImu u
pacuet ruOkux BajioB. [IpoBepka KpUTHUECKUX YACTOT BpAILlEHHs BAJIOB M CUCTEM. YUeT Jeopmanuit
orop. Yuer BUOPALIMOHHBIX HATPY30K MIPU pacuere Ha MPOYHOCTbD.

1.12. lloowunnuuxku cxkobrcenus
O6mue cBeneHus. OCHOBHBIE THUIIBI M TApaMeTPhl TOIIIMITHUKOB CKOJBXKEHHUS. Y CIOBHS
paboOTBl W BHIBI Pa3pYIICHUS TOIIIMITHUKOB CKOJIbKEHUS. [lOJIMUITHUKOBBIC MaTepHaIbL.
BuMerananueckre M MOJIMMETAUINYECKHE BKIIAABIINIHN, INIACTMACCOBBIE BKIAABIIIN M BKIQABIIIHN C
MPONUTKON. PexxuMbl TpeHHS ©W KpuTepun pacdeta. OCHOBBI TEOPUH HKHJIKOCTHOTO TPCHHS.



Pacnipenenenue naBiieHHs B CMAa304HOM cioe€. PacueT MOMIIMIIHUKOB IIPU YCIOBUU KUIKOCTHOI'O
TpeHus. TeruoBoil pacder nommumnHUkoB. IlomBox cMaskum B nopmmnHukax. Pacnonoxenue
CMa304HbIX KaHaBOK. Pacxon cmasku. Cucrtembl cmasku. IlpakTuueckuil pacueT MOIIMIIHUKOB,
pa0oTarolMX B YCIOBUAX CMEIIaHHOrO TpeHus. KOHCTpyKUMH NOJIIMIHUKOB CKOJIBKEHHUS.
PerynupoBanue 3azopa. CermeHTHble NOMMNHUKYA. [lommuMnHMKM ¢ Tra3oBod  CMa3KoOM.
I'mppocraTuyeckue NOAIIMIIHUKH, pacdyeT M KOHCTPYKUMH. PacueT M KOHCTpYKUMH HOAISATHUKOB
CKOJIbXKCHHUS.

1.13. HHoowunnuku xauenusn

Knaccudukanuss nogmmnHukoB KadeHusa. Cucrema yCIOBHBIX 00o3HayeHuH. TodHOCTBH
MOAITUITHUKOB. BBIOOp THIIOB MOAIIMITHUKOB B 3aBUCUMOCTH OT YCJIOBUU paboThl. MaTtepuaibl Tel
KavyeHus u cenaparopos. IloTepu Ha TpeHUe B HOALIMITHUKAX.

VYcnoBust  paboThl  TOJIIMIHUKA KA4YeHHs, BIUSIONIME HAa €ro padoTOCIIOCOOHOCTD.
Pacnipenenenne Harpy3ku MeKay TeJIaMH Ka4eHUs, KOHTAaKTHBIC HAMPSDKECHUS B ICTAISX ITOMIINITHHUKA.
Kunematuka n JUHaAMHKa IIOAIIMITHUKA. BI)I60p IIOAIIMNITHHUKOB 110 I[HHaMHqGCKOﬁ
IPY30IOABEMHOCTH. OKBUBAJICHTHAs AWHAMHYecKas Harpy3ka. OCOOCHHOCTH pacueTa Harpys3KH
paauaJIbHO-YIIOPHBIX  IMOJIIMITHHUKOB. HpOBCpKa n HOI[60p IIOAIIMITHUKOB  IIO CTaTUYECKOH
IPYy30MOABEMHOCTH. MaKCHMalbHBIE CKOPOCTH BPAUICHUS MOALIMITHUKOB. BBIOOp OBICTPOXOIHBIX
IIOAUIMITHUKOB Ka4YCHU.

[Tocankn moxmmnmHUKOB. BeIOOp mpeaBapurensHOro HaTsra B moammnHukax. Cwmaska
nogmmnHauKoB. COOpka W pa30opka MOIIIMITHUKOBBIX COOpOYHBIX eAWHHUI. Hampasmisromue
npsMoJIMHEiHOTO ABkeHus. Hasnauenwe u oOnactu mpuMeHeHus. Hampapisromme CKOJIbKEHHS.
Hanpasnsromue kauenus. OOuiyie 0CHOBaHUsI pacueTa.

1.14. Mygpmut ona coeounenusn eanoe

Ha3nauenne wu knaccudukanus wmydr. Inyxume ™MyQrThl: BTyno4yHble U (praHIEBbIE.
KoHncTpykuun n cxemsl pacuerta. JKecTkue KOMIIEHCHPYIOLIME W IMOJABHMKHbIE MY(ThI: 3yOuaThble,
KPECTOBBIE U IIAPHUPHBIE.

Yupyrue my¢tsl. Pabota ynpyrux MydT npu AeHCTBUU NMEPEMEHHBIX U yIapHBIX MOMEHTOB.
VYnopyrue MyQThl ¢ PE3HMHOBBIMH M IUIACTMACCOBBIMHM YHPYTMMH 3JleMeHTaMu. [lemmndupyromas
CHocOOHOCTh ynpyrux My(dpt. KoHCTpyKIIMu U pacyer.

Cuennsle ynpasnsemble MyQThl. JXKecTkue cuenHble My(Thl: KyJlaukoBble U 3youaTsie. Popma
3yobeB. Bxitouenue u BeikitoueHue Mygpr. Cuaxponuzaropsl. Pacuer 3y0Ones.

Mydter Tpenus. Kraccuduxaums. MexaHuzmbl ynpaieHus. JIMHaMuKa BKIJIIOYEHMS.
Pacuetrnble koa(¢uimeHTsl TpeHHs U Jolyckaemble naBieHus. BpiOop marepuano. Hopmanu.
Oco6eHHOCTH KOHCTPYKIUH 1 pacyeTa IMHHO-ITHEBMAaTHYECKUX My(T TpeHusl.

Camoymipasisiemble cuenuble MydTol. [Ipenoxpanutenbabie MyQThl €O CPE3HBIMH IITH(DTAMHU,
NPY>KUHHO-KYJIAUKOBble U (ppuKIMOHHBIE. OCOOEHHOCTh KOHCTPYKUUH U pacueT. OOroHHbIe MY(THI,
KOHCTpYKLUs U pacueT. LlenTpobexxnbie My(Thl. DIIeKTpOMAarHuTHbIE (PPUKIIMOHHBIE U TIOPOIIKOBBIE
MY(TBI, 371€KTPOMarHUTHBIE MY(THI CKOJBXEHUS U THApaBINYECKHE MY(ThI: 00]1aCTH MPUMEHEHUS.
JluHnamuka npuBojaa ¢ ynpyroi mydroil. SIBienue pesoHanca. Meroabl OTCTPOMKM OT pe3oHaHca ¢
MOMOIIBIO YIIPYTOit My(THI.

1.15. Ipysrcunv
Haznauenune npyxun. Knaccudukanus npyxuH no BUIy HarpyxeHus u no ¢opme. Obmactu
IIPUMEHEHHUs OTACIIbHBIX TUIIOB IIPYKUH. MaTepuasl IpyKHH.
Jlonyckaemble HampspkeHUs. CXeMbl TEXHHYECKOro pacuera (moadopa) HMIMHIPHYECKUX
BUHTOBBIX MpPY)XHUH pacTsHkeHHs U cxarua. OOmue MOHSATHS O BHHTOBBIX TNPYXHHAX KPYUYCHHS,
CIHMPAJIBHBIX NPYXKHUHAX (4aCOBOI0O THUIIA), TAPENbUYAThIX MIPYKUHAX, PECCOPAX.

1.16. Hcnvimanue oemaneii mawiun
UcnbiTanue neraneil MamuvH 1O OCHOBHBIM KputepusMm. OCHOBHBIE CPEICTBA HCIBITAaHUU.
KommprorepHass 00paboTka pe3yinbTaTOB HCIBITAaHUNH. ABTOMAaTU3MPOBAHHOE IPOCKTUPOBAHHME.



[IporpaMMHbIE KOMIUIEKCHI pa0ouyero mMecra KOHCTPYKTOpa Ui TBEPAOTEIBHOTO MOJEIHPOBAHUS,
TeHepaLuu YepTexel ¢ UCIOIb30BaHuEM OMOIMOTEK CTaHJIApTHBIX JeTallell, pacueTOB KOHCTPYKLMMH
0 Pa3JInYHBIM KpuTepusMm padorocnocodHocTH. CAD cucremsl, PDM cuctemsi.

Tema 2. Cucrembl IPUBO/IOB
Knaccudukanus mnpuBoIOB. DJNEKTpUYECKUE, TUIPABIMYECKUE, [MHEBMATUYECKUE U
cMelanHbie MpuBOAbl. OCHOBHBIE XapaKTEPUCTUKH M oOnacTu mpuMeHeHus. COCTOSHHE TEOpuH,
pacueta M MPOEKTUPOBAHUS MPHUBOJOB, MEPCIEKTUBBI pa3BUTHSA. MeTOJpl aHalM3a W CHHTE3a.
JleTepMUHUPOBAHHBIE U CTATUCTUYECKME METO/bI. 3ajlaya ONTUMAJILHOTO MpoeKkTupoBanus. [lonstue
0 KOMITBIOTEPHBIX METOAAX MPOEKTUPOBAHHUS TPUBOIOB.

2.1. Cucmemuwl cuoponpusoooe

CTpyKTypHBIE U MPUHIMIIHAAIBHBIE CXEMbl OOBEMHBIX THAPOIPHUBOAOB, THAPOJIUHAMUYECKUX
nepenay, CIEAIIMX M JIIEKTPO-TUAPO-TIpUBOA0OB. CpaBHUTENbHAs oleHKa. OO01acTh MPUMEHEHUS
CHCTEM THUAPOIIPHBO/IOB.

OObeMHbIe ruapaBIUYeckue MamuHbl. WX kinaccuduxanusi, KOHCTPYKTHBHBIE CXEMBI.
OcoOEHHOCTH KHHEMAaTHKH aKCHAIBHO-TIOPUTHEBBIX KapJaHHBIX M OECKapJaHHBIX, MOPIIHEBBIX
MHOTOKPATHOTO  JIEHCTBUS, IIMOEPHBIX, IIECTEPEHHBIX, KOJOBPATHBIX, IUIAHETAPHO-POTOPHBIX
ruapomMaiiud. O6nactu npumeHeHuss. OCoOEHHOCTH KOHCTPYKIIMH Y3JIOB pacrpeneicHust padboueit
KHUJKOCTU B ruApomammHax. Muaukaropuele nuarpammsl ruapoManivi. [lyTu coBepiieHcTBOBaHUS
pabouux mporeccoB B ruapomamuHax. boprba ¢ mymom. OnpezeneHre NOTEph B THAPOMANIMHAX.
VY31l ¢ TUAPOCTATHYUECKON pa3rpy3Koil U TUAPOCTATHYECKHUE MOIIIUITHUKY B ruApoMaminiax. CHibl,
neicTByomue B 00BEMHBIX ruapomMamuHax. CTaTHYecKWe HW JWHAMHYECKHE XapaKTePHCTHKH.
Metoasl npoektupoBanus. ['uapouunuuapel. OcHOBHBIE cXeMbl. MeTo1bl BBIOOpA M pacieT OCHOBHBIX
napaMeTpoB THAPOUWIMHAPOB. Hampapnsiomme W perylmupyrouife THAPOPACIIPENSIUTENN s
yIpaBJieHUs] 00bEMHBIMU TUAPOIBUTATENISMU.

Perymupytomme ruapoanmapatsl. OCHOBHBIE THIIBI  PETYIUPYIOIINX THIPOAIIIAPaTOB.
OcHOBHBIE BUIBl U XAPaKTEPUCTHKH IOCTOSHHBIX Jpocceneil. OCHOBHbIE BHUJBI PEryIHPYEMBbIX
apocceneld 1 MX OCOOCHHOCTH TIPH HCIIOJIb30BAaHWHM B CHUCTEMax THAPOABTOMATHKH. 30JIOTHUKOBBIE
apoccenupyronie  ruapopactpenenutend.  OObeMHble — CTaTMYECKHE M JHEPreTHYecKHe
XapaKTePUCTHKH  30JIOTHUKOBBIX THApOpacrpenenureneli, padoTalommx OT HCTOYHHUKOB C
MOCTOSIHHBIM JIaBJIEHUEM, a TaKXKe OT UICTOUHUKOB C MOCTOSHHBIM pacxoioM. Cuiibl, feiicTByOIUE Ha
3070THUKAX. OCHOBHBIE XapaKTEPUCTHUKU PETYIUPYEMOTo mApoccens '"coro-3acioHku". Cuibl,
AeicTByomue Ha 3acioHKy. OJHO W JBYXILIENEBOW APOCCENUPYIOUIMNA THIpOpacHpeenuTeNnb TUIa
"comto- 3acnoHka". OO00IIEHHbIE CTATUYECKUE U SHEPTETHUECKUE XapaKTEPUCTHKHU.

I'uapopacnpenenurenyt co CTpyWHOM TpyOkoil. OcHoBHble cxembl. CTaTudyeckue u
SHEPTreTUIECKNE XaPaKTEPUCTHKH. [[pUHIMITHAIEHBIE CXEMbI 1 OCHOBHBIEC DJIEMEHTHI THAPABINICCKUX
UCTIOJHUTENBHBIX MEXaHU3MOB C OOBEMHBIM yrpaBieHueM. OcoOEHHOCTH HCIIOIHUTEIHHOTO
MeXaHu3Ma TI0 CpaBHEHHIO C rujaporiepenadeii. CkopocTHas, CHIIOBas M BHEUIHSS XapaKTEPHCTUKU
UCTIOJHUTENBHOTO MexaHu3ma. OrpaHuueHue 1no Harpyske. Junamuueckue xapakrepuctuku ['IM c
00BEMHBIM yTIPaBICHUEM.

[lepenarounass ¢GyHKIMS M YacTOTHAs XapakTepucTuka. IlepexomHble mpolecchl B
UCTIOJTHUTEIEHOM MEXaHU3MeE.

Cratuueckue, HHepreTMdyecKue M JauHaMuueckue xapakrepuctuku I'MM ¢ oObeMHBIM
yrpasieHueM. OCHOBHBIE 3JIEMEHTHI M MPUHIMITHAIBHBIE CXEMbI THIPABIMYECKIX HWCIOTHUTEITBHBIX
MEXaHU3MOB C JPOCCENbHBIM peryiaupoBaHueM. CTaTWYecKHe U HEPreTHMYECKHE XapaKTEePUCTHKU
THJIPABIIUYECKUX HWCIIOJHUTENBHBIX MEXaHH3MOB C JPOCCEIbHBIM pETyIupOBaHHEM. BimsHue
TEOMETPHUECKUX  XApaKTEPUCTHK  paclpeleNuTeNied Ha  XapaKTepUCTUKU  MCIOJHUTEIBHBIX
MeXaHU3MOB. MOIIHOCTh U KO3(DPUIIMEHT MOJIE3HOTO ACHCTBUS TUAPABIMYECKUX HCHOIHUTEIbHBIX
MexaHu3MoB. Harpes pabouei )KuAKOCTH B CUCTEMaX JPOCCEIBHOTO YIPABICHHUS.

JluHaMUuecKue  XapakTEepUCTUKU  TUIPABIMYECKOTO  HCIIOJHUTENBHOTO  MEXaHU3Ma
JPOCCENBHOTO yIpaBieHus. MaremMaTHuecKiue MOJAETH HICATbHOTO W PEATbHOTO HCIIOIHUTEIHLHOTO



MexaHu3Ma. J[MHaMu4yecKue XapaKTepUCTHKU TMAPABIMUYECKUX CIEIALIMX CHCTEM JPOCCENBHOIO
peryjaupoBaHusl.

VYpaBHEeHHE ABUKCHUS TUIAPABIMYECKOW CIEASIIEH CUCTEMBI APOCCEIBHOTO YIPABICHUS C
Y4eTOM CXKHMaeMOCTH U IMeperedyek Kuakoctu. JlemmndupoBanue. YCTOWYHUBOCTb, METObI
MOBBILIEHUS]  yCTOMYMBOCTH. ['MApaBIMYECKHE YCHUJIMTENM MOIIHOCTH. (OCHOBHBIE CXEMBI,
XapaKTepUCTHKU M TMapaMeTpbl TUIPABINYECKUX YCHIIUTEIeH MOIIHOCTH: Oe3 oOpaTHOW CBS3H, C
00paTHOW CBS3BIO IO TOJOXKEHUIO PACIPEACIUTEIBHOTO 30JIOTHHKA, MO PACXOAY KHIKOCTH H
Harpy3k€ MCIHOJIHUTEIbHOIO MexaHu3ma. CTaTH4ecKue U JUHAMUYECKHME XapaKTEePUCTUKHU
THJIPABINYECKUX ycHiuTeneil 6e3 oOparHoi cBs3u. CTaTndyeckue U TUHAMUYECKHE XapaKTePUCTUKU
TUIPABIMYECKUX YCHIIUTENEeH C O0OpaTHOM CBS3bI0 MO TMEPEMEUICHHIO pacHpeeIUTeIbHOro
30JI0THUKA. OJEKTPOTHIPABINYECKUE cleAsmiue cucreMbl. OCHOBHBIE IPUHLUIBI ITOCTPOCHHUS.
OCHOBHBIE 3JIEMEHTBI 3JEKTPOTUJIPABINYECKUX CHCTEM. OJIEKTPUYECKHE YCWIMTENH, JATYUKH
II0JIOXKEHHUS, JATYUKU CKOPOCTH, JATYUKH JABJIEHUSI IOCTOSHHOTO U IEPEMEHHOIO TOKa.

DnekTpoMexaHuueckue mpeoodpazoBatenu. I[Ipunnunbl pabotThl, cxembl. Cratuueckue u
JUHAMHYECKUE XApAaKTEPUCTUKU U UX CBSI3b C OCHOBHBIMHU IapaMeTpaMu. DJIEKTPOrHIpaBINYECKUE
ycunutenu-npeoopazosaren. OCHOBHBIE TPUHIUIBI CXEMHOro moctpoenus. Craruueckue u
JUHAMHYECKHUE XapaKTepuCcTUKU. CpaBHUTEIbHBIN aHAIU3.

DneKTporuapaBiIuyeckue ciuendmue npuBoabl. OCHOBHbIE cxeMbl. [IpuHIUIIBI MOCTpOEHHUS.
Metonbl oOecriedeHnsT yCTOWYMBOCTH M TOBBIIICHHUS JOOPOTHOCTH. CHHTE3 KOPPEKTHPYIOIIUX
ANEKTPUUYECKUX U THIPOMEXAHUYECKUX YCTPOMCTB.

DNEeKTPOruApaBIMUECKUEe IPUBO/IbI C IUPOTHO-UMITYJIbCHBIM YIIPABIECHUEM.

OcHoBHbIE cxeMbl. CTaTMYECKUE XapaKTEPUCTHKUA. MeToabl MOBBIIIEHUS YCTOWYMBOCTH.
Metoapl cuHTE3a THAPONPUBOJOB. MeToapl KOppeKuMH. AHalu3 XapaKTepUCTUK IPUBOJOB IIPH
CIIy4allHbIX BO3JCUCTBUSAX. AHaJIOroBas THUIPABIMYECKAs TEXHUKA. OIJIEKTPOTUAPABINYECKAS
aHAJIOTHS B HEYCTAaHOBUBIIEMCS pEXKHUME.

OYHKIMOHAIBHBIE THAPABIMYECKUE COMNPOTUBIEHUA. [ WMIOpaBIMYEeCKUi Kanmwuslp Kak
KOMIUIEKCHOE TUIPABINYECKOE CONPOTUBJIEHHE. AKTHBHOE THJAPABIMYECKOE E€MKOCTHOE H
MHAYKTUBHOE CONPOTHUBICHHE. [ MapaBIndeckuil ornepaluoOHHbIH yCHIIUTENb U ero (PyHKIIMOHAJIbHBIE
BO3MOXXHOCTH. [IprMeHeHue ruapaBiIMuYecKOd  aHaJIOroBOM TEXHMKH JUId  aBTOMaTU3alUU
IIPOU3BOJICTBEHHBIX MPOLECCOB U AJI1 KOPPEKIMH JUHAMUYECKUX CBOMCTB TMAPABINYECKUX CIEASIINX
cucTeM. ['uapaBIuMYecKue JIOTMYECKHE DJIEMEHThl, WX Pa3HOBUAHOCTH U KOHCTPYKTHBHbBIE
ocoOenHocTH. [locTpoeHue normyeckux 3BeHbeB, peanusytoumx ¢yaxmuu "HU", "WJIN", "HE".
Tpurrepsl ¢ pa3ieabHbIMU U CUETHBIMU BXOJAMM Ha 0a3e TMIPABINYECKUX JIOTUUECKHUX 3JIEMEHTOB.
Metoauka cuUHTE3a JOTMUYECKHX OJIOKOB Ui YINPABISAIOUIMX YCTPOMCTB WM AMCKPETHBIX CHCTEM
MIPOrpaMMHOTO ympaBieHus. llpuMeHeHue TaOIUI] COCTOSHMM M NEPeXoJ0B A MHUHHUMH3ALUU
JIOTUYECKUX CUCTEM.

[lpuHnmnsl neiicTBUS W 00JACTH NPUMEHEHUS THAPABIMYECKHX JUCKPETHBIX CHCTEM.
[IpyHIMIBI JUCKPETHOTO PETYJINPOBAHUS CKOPOCTH M NEPEMEIICHMs] CHIOBBIX THAPABINYECKHX
MexaHu3MoB. Krnaccudukanusi ruapaBIndyeckux TUCKPETHBIX cucTeM. llpemmymiectBa u obnactu
IIPUMEHEHUST JUCKPETHBIX THMIPAaBIMUYECKUX CcHUCTEM. JIUCKpETHOE peryiaupoBaHUE CKOPOCTH B
CIWJIOBBIX Pa30OMKHYTBIX TUAponpuBojax. VMIynbCcHOE peryiaupoBaHue B TUAPABINYECKHUX
Pa3OMKHYTBIX CHCTEMax C IIMPOTHOM W YAacCTOTHOM MOAyJsALUEH. OJIEKTPOruApaBINYECKHUE
UMITYJIbCHBIE CUCTEMBI C YaCTOTHO-UMITYJILCHONW MOAyIALMeN U GOPMUPOBAHUEM UMITYIBCOB pacxoja.

I'mppaBnuueckne W ANEKTPOTUIAPABINYECKUE TUCKPETHBIE cleasmue cucreMbl. OCHOBHbIE
pPeXUMBI pabOThl TUAPABIMYECKUX pENEHHBIX CHEASIIUX CHCTeM. [ uapaBiIudeckue peseiHble
MO3ULMOHHBIE CIEISALIME CUCTEMBI. [MApaBIMYECKHE pEIECHHBIE KOHTYPHBIE CIEIALINE CUCTEMBI.
Merto/ibl pacyeTa YCTOMYMBOCTH PEIIEMHBIX CUCTEM. DJIEKTPOTUAPABINYECKUE UMITYJIbCHBIE CIIEIAIINE
CUCTEMBI C IIMPOTHO-UMITYJIBCHONM MOZIYJSAIUEN. DJIEKTPOrMApPABIMYECKUE HMIIYJIbCHBIE CIEASIINE
CUCTEMBI C YaCTOTHO-MMITYJIbCHOM MoAayisuuen. /[nHaMuueckue XapakTEpUCTHKU THAPABIMYECKUX
UMIYJIbCHBIX cucTeM. ['uapaBnuyeckue U 3JIeKTPOTrHApaBIndecKue U(PPOBBIC U 1IaroBble MPUBOIBL.
Knaccudukanmss rugpaBIrdecKuX ITHUCKPETHBIX MPUBOJOB. [IpUHIMMBI ACHCTBUA W yCTPOMCTBO
U(ppPo-aHANIOTOBBIX  MpeoOpazoBaTenei. DIEKTPOTUIPABIMYECKUE  IIAroBble  HPUBOMABI,  HUX
YCTPOMCTBO, WM JUHAMHYECKHE XapakTepucTUku. [maponBuratenu ¢ UU(PPOBBIM yHpaBICHUEM.



OcoOeHHOCTH WX KOHCTPYKIMH W pacdera. lllaroBeie ruapoapuratenu. [IpuHOUNBI eHCTBUS,
O0COOEHHOCTH pacueTra WX KOHCTpyupoBaHusa. O6mactu 3¢G(HEKTUBHOTO NMPUMEHEHHS IU(MPOBBIX H
[IArOBBIX TUPOIPHUBOIOB.

OO0beMHbIe TUApONEpenaud. ABTOMAaTHYECKOE PEryJIMpPOBaHME THUAPONEpead B PEKUME
IIOCTOSHHOW MOIIHOCTHA. YCTPOMCTBO M METOAMKA pacyeTa AaBTOMATHYECKHUX PETYISTOPOB
MIPOU3BOIUTEILHOCTH Hacoca. MaTeMaTHUecKOe OMHMCAHKUE U PacyeT YCTOMUYMBOCTH aBTOMATHYECKHX
PEryasTOPOB THAPOMOTOPOB.

JIByXIIOTOYHBIE TUAPOINEPENaud ¢ BHYTPEHHUM U BHEIIHUM pa3fielIeHueM MOTOKa MOIIHOCTH,
OCHOBHBIE CXEMbI U 0COOEHHOCTH pacueTa.

I'unponunamuueckue mnepenadn. OCHOBHBIE CXEMbl CHUCTEM C THAPOJAMHAMUYECKUMU
nepegayamu. O61acTh IPUMEHEHHUS.

I'unpomydThl. bamanc »Heprum, BHYTpPEHHSISI UM BHEUIHSS XapaKTEpUCTHKU. TopMO3HBIE
pPeKHUMBI. YpaBHEHHS MOA00US M Oe3pa3MepHbIe XapaKTepUCTUKH. Harpyskaronme u SHEpreTHIeCKHe
cBoiictBa ruapomydt. Pabota rumpoMydThl B TPHUBOJAE C pPa3IUUYHBIMH THIAMH JBHTaTENCH.
[IpenoxpaHuTenbHbIC THAPOMY(DTHI, UX CTATUYECKUE U TUHAMUYICCKUE XapaKTePUCTUKH. [ uapoMydThI
C HAKJIOHHBIMH JIOMIATKaMH, OCOOEHHOCTU WX MpUMEHEHUs. BHeIIHNe cTaTu4YecKue U JIUHAMUYECKUe
XapakTepucTuku. Pacuer TeroBoro Oamanca ruapomydrt. PerymupoBanme ruapomydt. Pacuer
OCEBBIX CHJI, CHocoObl ux kommeHcanuu. l[lapamerpuueckue psabl ruapomydrt. IlepcrnekTuBbI
YCOBEPIICHCTBOBAHUS KOHCTPYKIIMH M BHEITHUX XapaKTepUCTHK ruapomydt. CuHTE3 THIAPOMY(PT C
Y4€TOM HEYCTAaHOBUBIIUXCS PEKUMOB UX pabOThI B MPUBOJIaX PA3TMYHBIX MAIIMH U MEXaHU3MOB.

2.2. Cucmemot nneemonpusodos. Knaccugukayus u oonacmu npumenenus npusooos

OcCHOBHbBIE XapaKTEpUCTUKM IIpoliecca ckaTusi Bo3ayxa. [loHsTHe naBieHMs, BIAXXHOCTH,
cocTaBa ra3oo0pa3Horo pabodero Tena.

Tunel NMHEBMAaTUYECKUX MCIOJHUTENBHBIX YCTPOMCTB MOCTYNATEIBHOTO M BPALIaTEIBHOTO
nwkeHus. IlopmHeBble, MeMmOpaHHble, IIJIAHIOBble, CHJIb(MOHHBIE, POTOPHBIE MPUBOJIBI,
nHeBMaTudeckuil «myckyn». Crangaptel ISO a1 mHeBMaTH4YECKUX TPUBOJIOB.

l'azogunamuyeckue 3akoHbl. ['a30qMHAMUYECKME MOJENM HAIOJHEHUS M ONOPOXHEHUS
MIOJIOCTEH TOCTOSIHHOTO W TNepeMeHHOro oObéma. IIHeBMaTHueckuid MNPUBOA OAHOCTOPOHHETO
neiictBus. CrtaThueckas XapaKTEpUCTHKAa IPHUBOJA OJHOCTOPOHHEro nencTBusA. llukimorpamma ero
paboTsl. JlnHaMuKa npuBo/a.

ITHeBMaTH4eCKUi IPUBOJ, OJJTHOCTOPOHHETO AEHCTBHSI C IPYKMUHHBIM BO3BpaToM. Cratndeckas
xapakrepuctuka. OrpanudyeHuss no xoaaMm. lluxinorpamma paboTel. JluHamMuka mnpuBOAA.
[THeBMaTHYeCKU MOPIIHEBOM NMPUBOJ ABYCTOpOHHETO AeicTBus. LlukiorpamMmma pabotsl. JIuHamuka
IIPUBOJA.

[THeBMaTH4eckue MeMOpaHHbIe TPUBOIbL. [THeBMaTHueckue no3uunoHepsl. OCHOBHBIE CXEMBI.
Hudposoit nHeBMaTHueckuil mpuBoj. Creasmuii nHeBMaTHUecKuid mpuBol. CIIOKHOCTH pean3aluu
CJIEIALLETO PeXUMA.

[TneBMoruapasnuyeckue npuBobl. O0nactu npumeHeHus. [IpenMyiecTBa U HEJOCTATKU 110
CPAaBHEHUIO C THPABINYECKUMH U THEBMATUYECKUMU MIpUBOAAaMHU. MeTorKa pacuera CTaTUYECKUX U
JUHAMHAYECKHUX XapaKTEPUCTUK THEBMOTUAPABINYECKUX ITPUBOOB.

IIHeBMaTHyeckue pacnpenenuTeIbHble  YCTpoWcTBa. Pacmpenenurenu  KIanaHHOTO U
30JI0THUKOBOTO Tumna. lunumHapuyeckue W IUIOCKUE 30J0THUKH. Pacdér 30JI0THUKOB MU BbIOOp
OCHOBHBIX pa3MepoB. CXeMbl paclpeneiauTesell ¢ UMIYJIbCHBIM M NOTEHLHMAJIbHBIM YIIPABICHUEM.
Pacuér napameTpoB 30JJO0THUKOBBIX MPYKUH. Y CTPOMCTBA PEryJIUPOBAHUSA CKOPOCTH HCTIOTHUTENBHBIX
MeXxaHu3MOB. OCHOBHBIE KOHCTPYKTHUBHBIE CXeMbl jpocceneil. OOpaTHblEe KJIamaHbl U JPOCCENU C
oOpatHbIM KjamaHoM. OCHOBHBIE CXEMbl MOJAKIIOUEHHUS YCTPOWCTB PEryJlMpPOBAaHUS CKOPOCTU
UCIOJHUTENIBHBIX MEXaHU3MOB. VX CpaBHUTEIbHBIE XapaKTEpUCTUKU. Anmnaparypa HOATNOTOBKH
Bo3Ayxa. OCHOBHBIE CXE€Mbl (HIBTPOB, PErYIATOPOB AABICHMs, Maciopacnpeaenurenei. Kmaccs
YHCTOTHI BO3yXa. TexHuueckue pemenus odecreueHust Tpe0yeMoii CTeTeHr OYMCTKY BO3/1yXa.

Pacuér ynpyrux s7eMEHTOB peryiasToOpoB JAaBieHMs. PerymaTopsl co cOpocoM Bo3ayxa U3
cucteMbl U 6e3 cOpoca. Knamanel cOpoca. Ycunurenu naBieHus. Pacuér mapameTpoB ycuiuTenei



nasneHus. [IpuHuunel gedcTBus ocymurtened Bo3ayxa. KoHTponbHas mHeBMaTHYecKas amnmaparypa.
Krnaccudukanus, ocHOBHbIE KOHCTPYKIUH.

[IpeobpaszoBarenw. [udpoananoroswlit npeodpa3oBaTeb. Amnanoro-nudpoBoit
npeoOpaszoBaresb. DJIEMEHTbl MaTeMaTH4ecKkoi JToruku. [lonarue anreOpsl Toruku. KOHbIOHKTUBHBIE
U TU3bIOHKTUBHBIC HOPMAJbHBIC (DOPMEI.

Paznuynble BUIbl MHEBMAaTUYECKHX CUCTEM YIpaBieHUs. LleHTpanu3oBaHHBIE CUCTEMBI C
BpEMEHHBIM  ymopaBieHueM. LleHTpann3oBaHHbIE  CUCTEMBI C  MYTEBBIM  YIpaBJICHUEM.
JlenleHTpaii30BaHHbIE CUCTEMBI C TyTEBBIM YIIPABICHUEM.

CuHTe3 0OIHOTAKTHBIX CUCTEM ympaiieHus. OnpeieeHue 0JHOTAKTHOM CUCTEMbI YIIPABJICHHUS.
CuHTe3 cHUCTEeMBbl YOpPAaBIEHUS HECKOJIbKUMHU HCIHOJHUTENbHBIMU YCTpolicTBaMu. (CocTaBieHue
OMMCAaHUs aAIropuT™Ma padboThl cucTeMbl. CHOCOOBI  YIPOINEHUS CXEMBl ITHEBMATHYECKOTO
yhopapisitoliero  ycrpoictsa. CHHTE3 MHOTOTaKTHBIX  CUCTEM  yhopaBieHus. OrmnpeneneHue
MHOT'OTaKTHOM CHCTEMbI YIIPaBJICHUS, KAK CUCTEMBI C U3MEHSIEMbIM BHYTPEHHUM COCTOSIHUEM MJIM Kak
cUcTeMbl ¢ mamsaTbio. [IpeacTaBieHMe MHOTOTAKTHOM CHCTEMbI YIpPABIEHUS B BHJIE JIOTMYECKOTO
MHOT'OIOJTIOCHUKA (OJTHOTAKTHOTO IKBUBAJICHTA, MHOTOTAKTHON CHUCTEMBI C 3JIEMEHTaMU C 0OpaTHOM
CBSI3BI0).

3anuce ycCiaOBHH pabOThl MalllMHBI-aBTOMaTa. ABTOHOMHBIE W HEABTOHOMHBIE CHCTEMBI
ynpaieHus. [luknorpaMma cCUCTeMbl yNpaBieHHUS MAalIWHBI-ABTOMAaTa. 3amuCh YCIOBHHM pabOTHI
MalIMHBl aBTOMAaTa C MOMOIIbI0 TAOJUIBI BKIFOYCHUH W ¢ TOMONIbI0 Tpada. HarpyxeHusiii rpad.
MuHuMalbHOE YKCIIO 3JIEMEHTOB MaMATU. PeanusyemMble U HepeaTn3yeMble TaOIUIbl BKIIFOUCHUH.

CuHTe3  MHOTOTAKTHBIX  CHCTEM  VIpaBICHHS  TPUBOJAAMH C  JBYXCTOPOHHUMH
pacnpenenutensiMi. CTpyKTYpHO-OPHEHTUPOBaHHOE (HOPMATU30BAaHHOE OMUCAHHE YCIOBUM pPaOOTHI
yrpasistomero ycrporcrsa. ['padsl nukandeckux nporeccoB. CUHTE3 MO MO3UITHOHHON CTPYKTYPHOM
CTaH/IaPTHOW OpraHU3aIIUH.

OcCHOBHBIE MPEUMYIIIECTBA U HEIOCTATKHA ITHEBMATUYECKH YIPABJISIIONIEH TEXHUKH U €€ MECTO
B 00IlleM KJlacce TEXHUYECKUX CPEJCTB yIpaBieHHs MpuBoAaMH. Peanmuzaius morudeckux (QpyHKIUN
Ha CTPYMHBIX DJIEMEHTAX M CTaHIAPTHBIX THEBMATHYECKUX IJIEMEHTAX.

2.3. Cucmemut 31eKmponpueo0os

Ha3nauenue u obnactu nmpumMeHeHus dnnekrponpuBoaa. O0oOmeHHas QyHKIIMOHAIBHAS CXeMa
AJIEKTPONIPHUBOAA. MexaHudeckass dYacTh OSJCKTPONpPHBOAa. MOMEHTBI W CHJIBI CONPOTHUBJICHHUS.
[TpuBeneHrEe MOMEHTOB, MOMEHTOB MHEPIMH, WHEPIIUOHHBIX Macc, yPYrHX MOMEHTOB M MOMEHTOB
JTMCCUTIATHBHBIX CHJ K OJHOM ocH. J[ByxmaccoBasi 3JIeKTpOMEXaHHWYecKas CHCTEMa C YIPYroCThIO
MEPBOTO W BTOPOTO poja. YYeT MoTeph B nepenadax. MexaHudeckas 4acTh NMPHBOJA KaK OOBEKT
yrpaBieHusi. MexaHW4YeCKHe XapaKTePHCTUKH W PEryJIMpPOBOYHBIC CBOMCTBA 3JIEKTPOJBUTATEIICH
MOCTOSIHHOTO TOKa, THTAaeMbIX OT CETH WM OT PEryJupyeMbIX MpeoOpa3oBaTelieii: reHeparopa,
YIIPaABJIIEMOTO BBITPSIMUTEINS, MIHPOTHO-UMITYJIBCHOTO MpeodOpasoBarens. CrocoObl peryaIupOBaHHMs
CKOPOCTH M MOMEHTA. BEICOKOMOMEHTHBIE AJIEKTPOABUTATEIIH.

MexaHuuecKne XapakTePUCTHKM ¥ PEryJIHPOBOYHBIC  CBOWCTBA  DJICKTPOIBHraTENCH
MEPEMEHHOT0 TOKa. MaTeMaTHueCKrue MOJCIN aCHHXPOHHBIX JBHraTelieil. PerynupoBanue cKopocTu
ACHMHXPOHHBIX JIBUTATEIEH, YaCTOTHOE peryaIupoBaHHe. JluHaMuka Pa3OMKHYTBIX
AJIEKTPOMEXaHUYECKUX CUCTeM. CTPYKTYypHBIE CXEMbI U TepelaTouHble (DYHKIIMH 3JICKTPOIPHBOIOB
MIOCTOSIHHOTO W TIEPEMEHHOTo Toka. Ilapamerpsl W mepemaTodHbie (QYHKIMH IpeoOpa3oBareneii B
crcTeMax MmpeoOpa3oBareib-IBUTraTellb. MeXaHHUECKUE, FJICKTPOMArHUTHBIC U DJIEKTPOMEXaHUYECKUE
MEPEXOHBIC MPOIECCH B JIEKTPOMPUBOIAX MMOCTOSIHHOIO TOKA MPU IMHTAHUH SKOPS OT CETH U OT
npeoOpa3oBaresieii. MeToibl yMEHBIIEHUS BPEMEHHU MEPEXOHBIX MPOIECCOB. MeXaHHUeCKUue |
AJIEKTPOMEXAHUYECKHAE TMPOIECCHl B DJIEKTPONPUBOAAX IMEPEMEHHOTO TOKa C aCHHXPOHHBIMHU
naBUraTensaMu. [lepexomHbie MPOIECChl B CHCTEME C YIPYTHMH CBSI3IMHU M 3a30paMH B Iepeaadax.
BrusiHue cnocoOoB yrpaBiieHHs HA MEXaHUYECKUE U PETYIUPOBOYHBIC XapPAKTEPUCTUKU, SHEPTETHKY
3JIEKTPOIIPUBO/IOB.

ABTOMAaTHYECKHE CHUCTEMbl YOPABJICHHUS AJIEKTPONPHBOAaMHU. [IpUHIMIIBI  yIpaBICHUS
KOOpJMHATaMU 3JIeKTponpuBoaa. CTaHIapTHbIC HACTPOWKHM MPOCTCUIIMX KOHTYPOB, KOHTYPOB C



HEJIMHEHHOCTSMHU, OJHOKOHTYPHBIX CHCTEM, CHUCTEM IIOJYMHEHHOI'O pEryJupOBaHUs, CHCTEM C
HaOJIFOJaTeIeEM.

ABTOMaTH4YeCKHE  CHCTEMBl  YIPABICHUA  JJIEKTPOIPUBOJAMU  IIOCTOSHHOIO  TOKA.
MatemaTnuecKkoe OIMCaHUE 3aMKHYTBIX CHCTEM aBTOMATHYECKOrO peryiaupoBaHus. OIHOKOHTYpHBIE
CUCTEMBI PETYJIMPOBAHUS CKOPOCTH HM3MEHEHUEM HanpspkeHus skops. Cucrembl NOJYMHEHHOTO
peryinupoBanusi. CUCTEMBI IBYX30HHOTO PEryJIMPOBAaHUSA CKOPOCTH.

ABTOMAaTHYECKHE  CUCTEMBbI  YIPABICHHUS  JJIEKTPOIPUBOJAMU  IIEPEMEHHOIO  TOKa.
MaremaTtnueckass MOZEIb ACHHXPOHHOIO [BHTraTellsd NPU YNPABICHUM 4YacTOTOM M HaIpPSHKEHHEM
craropa. llpeoOpa3oBaTenu dYacTOTHI C HEMOCPEACTBEHHBIM MPEOOpPa30BaHUEM YaCTOTBI M C
IIPOMEKYTOUHBIM 3BEHOM IOCTOSIHHOTO ToKa. CKaJspHBIH M BEKTOPHBIH CIIOCOOBI YacCTOTHOI'O
YIOPaBJIEHUS JBUraTENIIMM IEPEMEHHOr0 TOKa. CHCTeMBbl 4aCTOTHOIO YIPABJIECHUS BEHTHJIbHBIMHU
JABUraTensiMi. ABTOMAaTHYECKHE CHUCTEMbI YIPaBJICHUS ACUHXPOHHBIMM JBUTATEIAMU C (Da3sHBIM
poTOpOM.

ABTOMaTHYECKUE CUCTEMBI CTAOMIIN3ALUU CKOPOCTH 3JEKTPONPUBOJOB. AHAIOTOBBIE CUCTEMbI
crabmim3anuu  ckopoctu. Lludpossie, HPpPO-aHAIOTOBBIE CUCTEMBl CTAaOWIM3alUM  CKOPOCTH.
NmnynbcHO-(pa30Bble  CUCTEMbBI  CTaOMJIM3ALMM  CKOPOCTH  BBICOKOTOYHBIX  3JIEKTPOIPHBOIOB.
Crnensmue snmexkTponpuBoabl. OmmMOKKM Tpu OTPadOTKE YIMpaBIAIOUIMX Bo3aeHcTBH. [loBbimieHune
TOYHOCTH OTpabOTKM 3a CYeT BBIOOpPA CTPYKTYpbl M IapaMeTpoB peryiasTopoB. CHCTEMBI C
KOMOWHHUPOBAaHHBIM YIpaBJICHUEM. J[ByXKaHAJIbHBIC CIIEIAIINE CHCTEMBl. MeETOAbl KOMITEHCALUU
BIMSIHMS CYXOro TpeHus M JopToB B nepenadax. CuHTe3 ciendmux cucrteM. [lo3uimoHHbIE
JIEKTPONPUBOBL. IIpMHIMIIBI MOCTPOECHUS CUCTEM yIpaBIICHUS IOJ0KeHneM, HacTtpoiika B pexume
MaJbIX IepeMenieHuil. Peanmuzanus TpeOyeMoro 3akoHa JBM)KEHUS HpPU OTPabOTKE CPEeJHHX U
Oonpmmx nepemenieHnid. CHHTE3 MO3UIIMOHHBIX CHCTEM.
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