AHHOTaIIl/Iﬂ paﬁoqeﬁ nmporpaMmsbl TUCHUIIIMHbI
I[eTaJ'II/I MalluH U OCHOBbI KOHCTPYHUPOBaHUSA

Heap qucuumInHbl (MOAYJIA) — aKTUBHOE 3aKpEIUICHHE, YTIIyOJIeHUEe U pacIIipeHUe 3HAHUH,
MOJIYYEHHBIX TPU HM3YyUYEHUHU O0a30BBIX TUCHUIUIMH MaTeMaTH4YE€CKOTO M €CTECTBEHHO-HAYYHOTO H
po(ecCHOHATFHOTO [HMKIIOB; (OPMUPOBaHWE Ha WX 0a3e HOBBIX 3HAHWUH OCHOB pacyeTa u
MIPOCKTUPOBAHUS TEXHUUECKUX CUCTEM, YMEHHUM U MPAKTHUYECKUX HABBIKOB KOHCTPYHPOBAHUS JIeTajIei
Y y3JI0B MaIlIMH OOIIeTro Ha3HAYCHUS.

3agaum JMCUUILTHHBI (MOAYJISA):

—  M3yYUThb OCHOBHBIE KpUTEPUM PabOTOCIIOCOOHOCTH JeTaled M y3J0B MAaIlUMH U OCBOUTH
METOJMKY UX BBIOOpA U pacuera;

— M3YyYUTh U CHCTEMAaTU3UPOBATh JJIEMEHTHYIO 0a3y MAallMHOCTPOEHHUS (IeTald U Y3JIbl
MalIiH 001ero Ha3HaueHUs),

—  OCBOUTH THUIIOBBIE METOJIbI MPOEKTUPOBAHUS MEXaHMYECKUX CHUCTEM C Y4E€TOM YCJIOBHM
AKCIUTyaTalMy ¥ MPUHATHIX KPUTEPUEB pabOTOCIIOCOOHOCTH;

—  TIOJYYUTh HaBBIKU MPUMEHEHUS! COBPEMEHHBIX METOI0B, MHPOPMAIIMOHHBIX TEXHOJIOTHHA U
AIIEKTPOHHBIX 0a3 TaHHBIX MPU pacyeTe U MPOEKTUPOBAHUHU IIEMEHTOB TEXHUYECKUX CHCTEM.

@DopmupyeMble KOMIIETEHIMH M HHAMKATOPBI UX JOCTHKEHHS 110 JUCHHUILIMHE (MOOY/10)

Koabt Conep:xkanue Koa u HauMeHOBaHUe MHAMKATOPA J10CTHKEHUSA
KOMIETEeHIIHH KOMM eTEeH It KOMIIETEHIIUH
OIIK-6 Crniocoben npuauMath | OIIK-6.1. wucnonb3yer mnpUHIUIBI WHOOPMAITMOHHO-
000CHOBaHHbIE KOMMYHHUKAI[MOHHBIX ~ TEXHOJIOTUA M  OCHOBHBIE
TEXHUYECKHE pelieHus B | TpeOoBaHUs HHGOPMAIIMOHHON 0€30TIaCHOCTH
npoeCCHOHAITBHON OIIK-6.2. pemraet CTaHJapTHHIC 3a/1aun
NeSITeNIbHOCTH, BBIOMPATH | MpOoEecCHOHAIbHON ~ JEeSTeIbHOCTH  Ha  OCHOBE
s exTuBHBIC 1 | “”HPOPMaIMOHHON 1 OuOIMOTrpadUUecKor KyJIbTYphI C
Oe3omacHble TEXHUYECKUE | IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTH u
CpEICTBAa M TEXHOJIOTUU TpeOoBaHUil HHPOPMAIIOHHOM 0€30MaCHOCTH
OIIK-6.3. BmameeT HaBBIKAMH pEIIECHUS CTaHIAPTHBIX
3aga4 1po(ecCHOHAIbHOW JAEATeIbHOCTH HAa OCHOBE
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTUH U C
y4eToM TpeOoBaHUi HHGOPMAIIMOHHON O€301aCHOCTH
InKC-7 Cnocoben cocramate u | [IKC-7.1 IlpumeHseTr 3HaHHS TIOHATHS W BHUIOB
0QOpPMIIATh TEXHUYECKYIO, | TEXHUYECKOW,  TEXHOJOTHYEeCKOH U CIy»KeOHOM
TEXHOJIOTHYECKYIO U | JOKYMEHTAIlMN U TpeIbsBIsieMble K HUM TpeOOBaHMUS,
CIIy)keOHY0 BUIbl U TpeOOBaHUA K OTYETHOCTH, OCHOBHBIC
JOKYMEHTAIUIO B | OTYETHBIE  JOKYMEHTBI, CpPOKM  IPEIOCTABIICHUS,
COOTBETCTBUU c | anropuTMbl (POPMHUPOBAHUS OTYETOB
JEACTBYIOIUMU IIKC-7.2 Ymeer BECTHU TEXHUYECKYIO,
HOPMAaTUBHBIMU U | TEXHOJIOTHUECKYI0 U CIyKEeOHYI0 JTOKYMEHTAIMI0 |
KOHCTPYKTOPCKUMH OTYETHOCTh
aKTamu, BoinonHATh | [IKC-7.3 Brnamers HaBbIKaMu aHalnM3a JOCTHKEHHM
TEXHUUYECKHE paboThl B | OTEUECTBEHHOW M 3apyOe:KHOM HAyKHM M TEXHUKU IS
COOTBETCTBUU C | MOATOTOBKM JTOKYMEHTAllMU B BOMPOCAX pa3pabOTKU H
TEXHOJIOTHYECKUMHU BHEJIPEHUs HOBOW TEXHUKU M TEPETOBON TEXHOIOTHH,
permameHTamMu BEJICHUS MAaTEHTHOW M JIMIIEH3WOHHOW paboThI, cOopa

HAYYHO-TEXHUYECKOH MH(OpMaIIuu




Conep:xaHue TUCHUILUIUHBI (M00Y/15)

Pa3znen 1. BBenenne. OCHOBbI KOHCTPYMPOBAHUS M PacyeThl AeTalieil MalluH.

Benymas posib MalmmHOCTPOEHUSI CPEU APYTUX OTpaciiel HapoJHOTO Xo3siicTBa. OCHOBHBIE
TpeOOBaHUS K MallMHAM COBPEMEHHOTO THUMA W TEHICHIMH PAa3BHTUS MAaIIMHOCTPOCHHUS.
Ompenenenue TOHATHI: JeTanb, coopouHas enunuia. Knaccudukanus neraneit mamuH. Lens u
OCHOBHBIE 3a7lau Kypca. Buapl Harpy3ok, AEMCTBYIOIIMX Ha JeTainyd MamuH. [[puumHbl BBIXOAA W3
CTpOsi JeTajied MallMH W OCHOBHBIE KpPUTEPUU PpabOTOCIIOCOOHOCTH  JIeTajeil  MalluH,
MPUHIUIKAAIBGHBIE OCHOBBI pacuera 1o J3TUM kputepusMm. OOmme cBeneHUs BbIOOpa 3armacoB
MPOYHOCTU U JOINYCKAaeMbIX HamnpspkeHuil. OCHOBHBIC TOHSTHUS HAJCKHOCTHU M JOJTOBEYHOCTH
JneTayie MamuH. 3HadYeHWe MpoOJeMbl TMOBBIIICHUS HAACKHOCTH B JeTalaX MamuH. Bwibop
MaTepuasoB MPU MPOEKTUPOBAHUU M KOHCTPYHPOBAHWUU MaIlIMH. BBIOOpP ONMTHMAIbHBIX 3arOTOBOK.
CrangapTuzanus U ee 5JKOHOMUYECKOE 3HaYCHHE.

Paznen 2. O0mue cBeneHusl 0 MeXaHHYeCKUX mepenayax. OPUKIHOHHbIE U PeMEHHbIE
nepeaavm.

Mexanndeckue nepeaadru MalivH. Ha3HaquMe, KJ'IaCCI/I(i)I/IKaHI/IH N OCHOBHBIC XapaKTCPHUCTHUKU
nepenay, nepeaaToyHoe YKUCI0, OKPYKHAsE CKOPOCTh, KO3(PPUIIMEHT MONe3HOro AeHCTBUA, TUaNa3oH
nepeaaBaeMbIX MOIIHOCTEH, MEXOCEBOE pPACCTOSHUE, Harpy3ka Ha Bajbl OMOPBI, OTHOCHUTEIHHBIC
l"a6apI/ITI)I nepeaadu. Kunematnmueckue napamMeTpbl HpOCTGfIHJ@FO MCXaHU3Ma Mepeaady U CIO0XKHBIX
nepenad. CunoBod pacuer. OmnpenesieHMe CHJI M BpallalOlIMX MOMEHTOB. YUYET CHJI TPEHUS.
Omnpenenenne KIIJ[ COBOKYNTHOCTM MEXaHU3MOB IIpM  Pa3IMYHBIX CXEMaX HUX BKJIIOYECHUS.
[IpouHOCTHO# pacdeT W pacyueT Ha JOJTOBEYHOCTh. OmpenencHue MOTpeOHON MOIIHOCTH U BBIOOD
nsurarens. OmnpeneneHue YrioBBIX CKOPOCTEH JJIEMEHTOB, YYacTBYIOIIUX B MpeoOpa3zoBaHUU
ckopoctd. OrpeneneHne BpallalOMIUXCS MOMEHTOB Ha BCEX OJJIEMEHTaX, YYacTBYIOIIUX B
npeoOpa3oBaHUd MoMeHTa. Ha3HaueHue yCTpOMCTBO M NMPUHLMI AEHCTBUSA (PPUKIMOHHBIX Mepeaady.
JlocToMHCTBa M HEAOCTaTKU (PPUKLUMOHHBIX Tepeqad M 00NacTh MX BO3MOXHOIO MPUMEHEHUS.
Kunematnka mnepemady u pacyetsl 3aBUcUMOCTH. Cuibl, AeWcTByromme Ha Baibl. [IpoBepka
KOHTaKTHBIX HamnpspkeHui. Jlomyckaemble KOHTaKTHblEe HampspkeHus. OnpenenieHue pa3MepoB Tel
kaueHus. [lopsaok pacuera ppuKIMOHHBIX nepenad. OO1Me CBEACHNUS U OCHOBHBIE XapaKTePUCTUKH
pemMeHHbIX mepefady. OCHOBHbIE THIBI M MaTepHalibl THOKUX 2JIE€MEHTOB - peMHeld. HoBble THIIBI
peMHell U peMHH U3 HOBbIX MaTepHuaiioB. CTaHgapThl Ha peMHU. ['eoMeTpus 1 KUHEMaTHKa PEMEHHBIX
nepenady. OCHOBHbBIE TOJIOKEHHSI TEOPUU PEMEHHBIX Iepenady. YCUIUS U HalpsHKeHHs B pPEMHE.
KpuBble ckonbxkeHHsT M pacdyeT pEMEHHbIX Iepeiad Mo TAroBod crocodHoctu. IlpoBepka
JOJITOBEYHOCTH PEMEHHBIX nepenad. Cuibl, AeHCTBYIONIME HA Baibl U onopbel. OCOOEHHOCTH pacueTa
KIMHOpeMeHHBIX mnepenad. [lomuknuuoBas nepenada. IIkuBbI peMEHHBIX Mepenady - MaTepuaibl U
KOHCTPYKIIHS.

Pasnen 3. llemuble mepeaayn.

VYerpoiictBo u npuHIuI padotel. OOmMe cBeleHUs O IENnHBIX nepeaadax. Kimaccudukarus.
JlocTonHCTBa M HEAOCTaTKH LienHbIX nepeaad. Cdepa ucnonb3oBanus. [IpuBoansie nenu. PonrkoBbie
MPHUBOJIHEIE IeH. BTyno4yHble MpuBOAHBbIC Iienu. 3yOuaThle MPUBOAHBIE Iienmu. PDACOHHO3BEHHBIE
nenu. Marepuansl 1enei. ['eomeTpuieckre U KHHEMaTHYeCKHe apaMeTphl IIETHON Mepeaayu.

Pazgen 4. 3y6uaTblie 1 YepBsiYHbIE epeAaYH.

OOmue ceneHuss o 3yOuarbix nepenadax. Knaccudukanms 3yOuareix nepenad. OOmacTtu
NpUMEHEHHUs] B MalllMHax. MaTepuayibl 3y04aThIX KOJIeC M TepMHuecKkas o0paboTka C ILENbl0 UX
ynpouHeHus. [IpuduHbl BbIXOa U3 CTPOsl 3yOuaThIX KOJEec, TOYHOCTh M3roToByeHHs. [Ipsmo3yObie
HWIMHApUYeckue nepenauyd. OCHOBHBIE TOHSTHS, 3BOJBBEHTAa M €€ CBOMCTBa, WIar M MOIYJb
HWIMHAPUYECKOT0 3y0uaToro Kojeca, TeOMEeTpUYecKHue MapaMeTpbl 3y0uaToro Kojeca, JUHHA
3aneruieHusi, yron 3aueruieHus. CrnocoObl  Hape3anust 3yObeB. [lompe3anue HOXKH —3y0a.
KoppurupoBanue 3y0uatsix kosec. Cuiibl, AEHCTBYIOLIME Ha BaJibl U ONOpBL. Bumel paspyuieHus



3yOUaThIX KOJIEC, KPUTEPHH UX pabOTOCHOCOOHOCTH, METOAbl pacueTa. KOHTaKTHbIE HAINpPsDKEHUS,
dopmyna T'epua. Bbeibop u 00OCHOBaHME pacdYeTHOW CXEMBbI MJs pacueTa IHIUHAPUICCKUX
mpsAMO3yOBIX KOJeC Ha KOHTAKTHYIO MPOYHOCTh. Bumbl (GopMyn Ais MPOEKTHOTO W MPOBEPOYHOTO
pacdeToB. 3aMeyaHHs IO BBIOOPY pacyeTHBIX KOA((UIIMEHTOB, MaTepuayia Ui W3TOTOBICHHS
3y0dUaThIX KOJIeC W JOIyCKaeMbIX HampspkeHuid. M3ruOHas mpodHOCTh 3yObeB. Hampspkenue,
BO3HMKAIOIIME B ONAcHOM CE€YEeHUHU 3yOa B Havane 3aueruieHus. Popmyiibl s NPOBEPOYHOIO M
IIPOEKTHOTO pacueToB. 3HayeHHE pacdyeTHbIX Kod(pduuuentoB. Koco3yOble uMIUHAPUYECKHE
neperayy, IepeJayd ¢ IIEBPOHHBIMU KosiecaMu. ['eomerpuueckue napaMerpbl Kosec. Cuisbl,
NEHCTBYyIONME B 3aleryieHuu. Pacder KOCO3yObIX HMIMHIAPUYECKHX KOJIEC Ha BBIHOCIUBOCTH IO
W3rMOHBIM M KOHTaKTHBIM HampspDkeHusM. CpaBHHUTENbHAs OICHKA NPSIMO3YOBIX M KOCO3YOBIX
UMWIMHAPUYECKUX KOJIeC: JOCTOMHCTBA, HENOCTaTKW M oOnacTh npuMeHeHus. [lopsnok pacuera
HAJTUHIPUYECKIX KOCO3YObIX 3y0UaThIX miepeaay.

Pasnen 5. Baabl u ocu. My¢dThl 1151 coenmHenns oceil BajioB. Onopbl BaJjioB U OCeH.

Knaccudukanus Banos u oceit. Koncrpykiuu. PacueT BanoB u oceit Ha MpOYHOCTh, KECTKOCTb,
koseOaHusi. Marepuainbl, IpUMEHseMbIe I OCeid U BaJIoB. BbIOOp pacueTHBIX CXeM M Heanu3aris
omnop. [IpeaBapurenbHbI pacueT BajoB, paciyeT Ha CTAaTHUECKYIO MPOYHOCTh U BBIHOCIMBOCTh. BriOOp
JIOMyCKAaeMBbIX HaIpsHKEeHUH WK KO3 GUIIMEeHTOB 3anaca NpoYHoCcTH. My(ThI 11 cOeAMHEHUS BaJIOB.
Knaccudukanus mydpt. Beibop MypT mo cranmapram U MpoBEpOUHBIM WX pacder. ['myxue myQrol.
XKecTtkue u moaBuxHBIE KOMITeHcUpyIole MypTol. CrienHble ynpasisiemble My(QTel. MydThl TpeHUs.
[Ipenoxpanurensupie MyQThl cO cpe3aHHbIMU wmTU(TaMu. OO6ronnsie MydThl. [lommmmnauku
ckonbxkeHusi. OOmue cBeaeHus. OCHOBHbIE THUIBI MOJMUIMITHUKOB CKOJIbKeHUs. [loAmmnHuKoBbIE
Marepuaibl. Kputepun pabortocmocobHOoCcTH W pacueta. OCOOEHHOCTH pacueTa IpH CMEIIaHHOM
peKUME TPEHHs UM MPH KUAKOCTHOM TpeHHMH. TernoBoil pacuer noamunHukoB. [loaBoa cMasku B
nommunHukax. [loammnHuky kadeHus. Posib MOJIIMITIHUKOB Kay€HUS B COBPEMEHHBIX MAlIMHAX.
Knaccugukanuss u cucremMa YCIOBHBIX O0O3HaueHUH. OJIEMEHTbl KOHCTPYKLHH, MaTepHaibl Tel
Ka4yeHHs, KOoJIell U cenapaTopoB. Busl noBpexxaeHU U Kputepuu padotocrnocodbHoctu. Harpyska ren
Ka4yeHUs U KOHTAKTHbIe HampspkeHus. CraTudeckas W AMHAMUYecKas Ipy30loabeMHOCTb. MeToauka
BbIOOpA MOIIMITHUKOB Ka4eHUs 10 AMHAMUYECKOH IPy30M10AbEMHOCTH.

Pa3jnen 6. Hepa3beMHble M pa3beMHbIe COeTMHEHUSI.

CBapHble COCIMHEHUS U HMX POJIb B MAIIMHOCTPOCHHH, B YaCTHOCTH B MAIIMHOCTPOCHUH.
JIOCTOMHCTBO M HEIOCTAaTKW CBAPHBIX COCIUHEHUN. Pa3HOBUIHOCTh CBAPHBIX COCTUHEHUN M CBAPHBIX
mBOB. Pacdyer Ha NMPOYHOCTH CBapHBIX MIBOB. BbeIOOp momyckaembix HampspkeHH. OcoOCHHOCTH
pacyera npu JUHAMUYECKUX Harpy3kax. KiieeBble coenMHEHMs M coequHEHUs Nankoih. OCHOBBI
pacyeTa COCIMHEHHH O TrapaHTHPOBAHHBIM HarAroMm. lllmoHoYHBIE, NUIMIIEBBIE W MPOQUILHBIC
coequHeHusi. OCHOBHbIE THIBI MIMOHOK. CTaHapThl. PacueT HEHaNpsHKEHHBIX W HANPSKEHHBIX
IIMOHOYHBIX coenuHeHuil. Jlomyckaemble HanpstkeHus. Lnunessie  coemuHeHus. CrnocoObl
LIEHTpUpOBaHusA. PacueT NUMIEBBIX MNPSAMOTOYHBIX coeauHeHHWi. [loHsTHE O TPOGHUIBHBIX
coenuHeHHsIX. Pe3pOoBbie  coemuHeHus. OcHOBHble ompenencHus. Knaccudukamus pesbo,
reoMeTpuuecKkrue mapameTpbl pe3nd. CHIIOBBIE COOTHOIIEHUS B Pe3bOOBOIl Mape, caMOTOPMOYKEHHE
pe3b0, KIIJI pe3nboBoil mapel. PacueT GonTOBBIX, Pe3bOOBBIX COCTUHEHHI MO KOHKPETHBIM CXeMaMm
coequHeHni. KieMMoOBbIE cOeIMHEHHS W OCHOBBI MX pacueTa. PacueT pe3bOOBBIX COCTUMHEHHH ¢
TPY30BBIMH U XOJIOBBIMU BUHTAMH.

Pazgen 7. IloxbeMHO-TPAHCIIOPTHPYIOLIME MAIIIMHbI

I'mGkue opranbl, UX HazHaueHHWe U TpeOoBaHus K HUM. CrajbHble TMOKHME KaHAThl, HMX
KOHCTPYKIMs M Kkiaccuukanusi. Pacuer crajbHbIX KaHaroB. [lmacTuHYaThle M CBapHbIE LIEMH.
CpaBHUTENbHAs OlIEHKA THOKUX OpraHoB. biioku, 3Be3104KH, ONpeieleHne X OCHOBHBIX TapaMeTPOB.
OcTtaHoBBI: Ha3HAUEHHUE, 001aCTh MPUMEHEHUSI U KOHCTPYKIIMOHHBIE pa3HOBUAHOCTU. MIX HOCTOMHCTBA
U HEJOCTaTKU. TopMmo3a: Ha3Ha4YeHHE, KiIacCU(UKAIUs - MO HAa3HAYEHHIO, MO KOHCTPYKTUBHOMY
BBIMIOJIHEHUIO PabOYMX 3JEMEHTOB, 10 XapakTepy ymnpasieHHs. KOHCTpYKTHBHBIE Pa3sHOBUIHOCTU



KOJIOJIOUHBIX TOPMO30B U uXx pacueT. OceBbie TopMo3a. CxeMbl MEXaHU3MOB TepeaBmkeHus. Oomactu
IIpUMEHEHMsI. XOJ0BbIE KoJieca, pelbChl U MX pacyeT. CXeMbl MEXaHHW3MOB IIOBOPOTA C PYUYHBIM M
MEXaHHYECKUM MPUBOJOM. Mexanu3mel m3MeHeHust BoiieTa [ TIM. O6Gnacte npuMeHEeHHsI, OCHOBHBIE
pacueTHble 3aBUCUMOCTU. Y CTOMYMBOCTh NEPEABM)KHBIX KpPAHOB «COOCTBEHHAs» M «TPY30Bas».
Pacuernble 3aBucumoctu. OOmuMe cBeIeHUS O TpaHCHOPTUpPYOUIMX MamuHax. OmnpeneneHue
npousBoauTeNbHOCTH. OOmMe CcBeIeHUs O JICHTOYHBIX TpaHcnopTepax. HasHauenue, npuHIMI
NEeUCTBUS, YCTPOMCTBO, OOIME XapaKTEPUCTUKH, 00siacTh NpuMeHeHUs. KoHCTpyKuMst U1 OCHOBHbIE
XapaKTEPUCTUKHU 3JIEMEHTOB JIGHTOUHOTO KoHBelepa. Iloadop jeHThl U mpoBepka €e Ha IPOYHOCTb.
OmnpeneneHne CONPOTUBIEHUS JIBWKEHUIO TATOBOIO OpraHa (JIEHTbl) U YCHUJIMH B €ro BETBSX.
Ompenenenue pacdeTHo MomHOCTU. [IpoexkTupoBanHue mnpuBoAa KoHBeriepa. OOIIue cBeneHUsS O
CKpEOKOBBIX KOHBeHepax. YCIOBHS YCTOMYMBOCTH CKpeOKOB. (COOCHHOCTH OMpeeiIeHUs
COIPOTHUBIICHUS MEPEIBUKHOTO TATOBOTO OpraHa W ycwiui B ero BerBax. Ilonbop Tsarosoil menw.
OOmue cBeneHuss 00 odneBaTopax M BUHTOBBIX KoHBeiepax. I[lpunmmn pelictBua. OOnacth
npuMeHeHus. OnpeneneHne pa3MepoB JJIEMEHTOB KOBILOBOrO KoHBeWepa. Bunbel 3arpysku u
pasrpy3ku. @akTopsl, ONpeAeoNnre pa3rpy3ky. Onpeaenenue TOpMO3HOro MoMeHTa. OcoOeHHOCTH
pacuera. OnpeneneHue: pa3MepoB 3JEMEHTOB ITHEKAa; YacTOThl BPAILIEHMS JJS MOJIOTO HAKIOHHBIX
(TMXOXO/HBIX) U KPYTO HAKJIIOHHBIX (OBICTPOXOHBIX) IIHEKOB; COMIPOTUBJIEHUS Bpalll€HUSI.



