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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmupoBaTb koMneTeHumm obyyatoLleroca B obnactu pacdeta 1 NpoeKTMpoBaHus
MeXaHU4eCKMX CUCTEM NPUMEHNTENBHO K 3ad4aYyam COBEPLUEHCTBOBAHMS Y310B MaLUMH 1 MEXaHM3MOB

1.2 3agaum gcuMNInHbLI:

PaccMoTpeTb OCHOBHbIE MOHATUSA U ONpeaeneHns MexaHMku MaLluH;

PackpblTb OCHOBHbIE NPUHLMMbI pacyeTa U NPOEKTUPOBAHMUS Y3r10B MaLLVH;

CdopmupoBaTb HaBbIKM pPeELLEHUST TUMOBLIX 3a4a4 pacyeTa MEXaHUYEeCKNX CUCTEM

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 00y4aloLwerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npegnonaraeT co3gaHne OCHOBbI ONA (bOpMVIpOBaHVIﬂ KOMMeTeHUUn, YKa3aHHbIX
B M. 2, npun n3yv4eHnmn ancunniinH:

ConpoTnBneHne matepranos

dusnka

MaTtematuka

KoMmnboTEPHBIE TEXHOIOMMM B UHXEHEPHON rpadounke

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUNIIUHBI

OlMK-1: Cnoco6eH pewaTtb Bonpocbl npodeccuoHanbLHoOn AeATeNIbHOCTU Ha OCHOBE eCTECTBEHHOHAYYHbIX U
obLenHXKeHePHbIX 3HAaHUW, MeTOAOB MaTeMaTUYeCKOro aHanusa u MmogenupoBaHus

3HaTtb: OCHOBHble NOHATUA, onpeaernieHna N 3akKOHbl KITaCCUYECKON MEXaHUKMN

YmeTb: KOHCprVIpOBaTb MaTemMaTun4eckyro mMoeslb noBedeHusa MexaHU4ecKoro obbekTa, uccnegosaTb MoAenb
MaTemMaTu4yecknmun cpegctBamMmm n MHTepnpeTupoBaThb pedyrnbTaThbl UCCliegoBaHNA

Bnapetb: HaBbikamy TMNOBbLIX npnemMmoB pelleHna 3agad CTaTuku, KMHeMaTukn U OAUNHaAMUKU MaTepmaanoﬁ TOYKMN,
TBepaoro tena u MEXaHN4YECKOW CUCTEMbI

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNNHE

O |KoHTakTHas
< 6
o paboTa
5 WHHoBaL,
HanmeHoBaHWe 1 cogepxaHue pasgernos, g Z CP hOpMbl
TEM U y4eOHbIX 3aHATUI % =i TNexk. Mp. (4achb) 3aH2TM|7|
(6]
© g | (vachl) | (4achl)
4

Pasgen 1. OcHoBbl  TeopeTu4eckon
MEeXaHWKN

Tema 1. CtaTuka: OCHOBHble MNOHATUA W
onpeaerneHuns, akcMombl CTaTUKN, CBA3N N NX
peakuumn, CUCTEMbI CXOOALLMXCA Cun, napa
cun 7] MOMEHT CUnbl, cuctema 1 1 12 ra
HECXOASALLUXCS CUIT, TPEHUE, LIEHTP TSXKECTH.
lMpakTnyeckoe 3aHATUE: pelleHne 3agad
CTaTUKN

Tema 2. KuHemaTtuka: cnocobbl 3agaHus
OBWKEHUS1 TOYKK, CITOXXHOE ABUMXXEHNE TOYKM,
KMHemaTumKa TBEPAOro Tena,
Knaccudmkauusa OBMKEHUA TBepOoro Tena.
lMpakTnyeckoe 3aHATME: pelleHue 3ajad
KMHEMATMKM TOYKN 1N TBEPJOro Tena

Tema 3. [QuHamuka: 3aKOHbl [OUHAMUKW,
npsimasi M obpaTHad 3agayn OMHaAMMKKW,
Teopembl OVNHaAMUKN. MpakTuyeckoe o
3aHATME:  pelleHMe  3ajad  AVHAMUKK

MaTepuanbHOM TOYKM U  MeXaHU4ecKom
CUCTEMBbI

Paspen 2. CTpyKkTypHbld aHanu3 u
Knaccudmnkaumsa MexaHn3moB

Tema 4. OCHOBHblE NOHATUA U onpeaeneHnst
Teopumn MexaHU3MOB " MaLUUH.
Knaccudpmkauusa  kmHematmyeckux — nap,
KMHEMaTMYEeCKNX LUened M MexaHU3MOB.
YcnoBHble U306paXeHus KUHEMaTU4EeCKMX 1 0,5 12 ra
nap, KUHemMaTU4eCKMX Lienen u MexaHu3MoB.
MpakTnyeckoe 3aHqaTME: YCINOBHOE
n3obpaxeHme KMHEMaTM4eckux nap w
KMHEMAaTUYECKMX Liener Ha cxemax.




Tema 5. Yucno crteneHen cBoboabl
MexaHuama. MNpuHumn Accypa CTPYKTYpPHOro
CTPOeHUs K1 00pasoBaHMsA  PblYAXKHbIX
MexaHu3MoB. 1nockMe CTPyKTHbIE Tpymnnbl 1
nx knaccudpukaunsa. CTPYKTYpHbIM aHanus
PblYaXHbIX  MexaHu3moB. [lpakTnyeckoe
3aHsATMe: CTPYKTYpPHbIA aHanmM3 MioCKMX
MEeXaHN3MOB.

Tema 6. MexaHmambl C  BbICLUMMMU
KMHEMATUYECKUMN  MapaMu:  KynayvkoBble
MeXaHU3Mbl. O6uwue cBegeHuns o]
KyNaykoBbIX MeXaHu3Max U UX NPUMEHEHUMN
B TEeXHONOrMYeckux MawuHax. Twunbl
KyrnaykoBbIX MexaHu3amoB. [pakTudeckoe
3aHaTHE: N3yyeHune KOHCTPYKLNN,
NpUHLMNOB paboThbl " cnocoboB
n3obpaxeHusi Ha cxemax
KYJ1a4KOBO-PbIYaXXHbIX MEXaHU3MOB

0,5

12

ra

0,5

12

ra

Tema 7. MexaHuamsbl c BbICLLNMM
KMHEMaTUYECKUMU napamu: 3ybuaTble
MexaHuambl. OOWne cBegeHust o 3ybyatbix
MexaHu3max " nx NpUMeHeHNN B
TexHonormyecknx MawmHax. Knaccudmkayus
3ybuyaTbIx MexaHn3MoB. OCHOBHbIE MOHATUS 00
3BOMbBEHTHOM 3ybyatom 3auenneHuu.
MpakTnyeckoe 3aHATHe: N3yyeHune
KOHCTPYKLUMMK, NPUHUMMIOB paboTbl 1 cnocobos
n3obpaxeHus Ha cxemax 3ybuaTbIX
MEeXaHN3MOB

Paspen 3. KuHematuyecknn aHanm3 n CUHTE3
MeXaHN3MOB

0,5

12

ra

Tema 8. KuHematnyeckaa cxema MexaHuama v
ee napameTpbl.  OYHKUMS  MOMOXEHUS.
MepepaToyHble pyHKUUKU. KnHemaTudeckun
aHanu3 MOCKMX  PblYaXKHbIX MEXaHU3MOB.
Kputepun kayectBa nepegavvm [OBUXKEHMS.
MpakTnyeckoe 3aHdATHe: MeTogbl
KMHEMAaTUYECKOro aHanusa PbIYaXHbIX
MeXaHU3MOoB

Tema 9. MeToabl CMMIOBOr0 aHanu3a pblYaxHbIX
mMexaHu3MoB. OnpefeneHve cun  mHepumw,
peakuuin B KMHEMaTU4YeCcKkunx napax.
lMpakTnyeckoe 3aHaTHE: N3ydeHne pacdeTHbIX
CXeM AN KUHeToCTaTUYecKoro aHanusa
PblYaXXHbIX MEXAHWU3MOB

12

ra

Tema 10. MeToagbl aHammM3a W cuUHTe3a
KynadkoBblx  MexaHusmoB.  [lpakTudeckoe
3aHaTuHe: [poekTupoBaHue Npoduns Kynadka

12

ra

WUtoro B cemecTpe (Ha kypce anga 3A0)

12

ra

KoHcynbTaumm n npoMexyToyHas atTectauuns
(3auer)

120

Pasgen 4. [llpoekTupoBaHME MeXaHUYeCKUx
nepegav

Tema 11. OcHOBHble cBedeHus o]
MexaHu4eckmnx nepegadax. KuHemaTtuuveckme u
cunoBble COOTHOLLEHNS nepegau.
DpuKUMOHHBLIE Nepeaayn.

Tema 12. MexaHunyeckne nepegaym ¢ rmbkom
cBA3blo. PemeHHble nepepaun. LlenHble
nepegayu. OcHoBbI pac4yeTa n
npoektupoBaHusa. [pakTuyeckoe  3aHsITUE:
N3y4yeHne KOHCTPYKLUUA U OCHOBHbIX MPUEMOB
pacuyeTa peMeHHbIX U LenHbIX nepegad

0,5

16

ra

0,5

17

ra




Tema 13. 3ybuaTtble 1 YepBsAYHbIE Mepenaydn.
KOHCTpYKTMBHbIE  3meMeHTbl  3yb4aTbix U
YepBsIYHbIX  nepegady.  [ocTomHcTBA MU
HegocTaTKu. OcHosBbl pac4yeTa " 1 1 17 ra
npoekTupoBaHus.  [pakTuyeckoe  3aHsTUE:
N3y4yeHne KOHCTPYKLUUA U OCHOBHbIX MPUEMOB
pacyeTta 3yb4aTbIX 1 YepPBSIYHbLIX Nepeaau.

Tema 14. KOHCTPYKTUBHbIE ~ 9NEMEHTHI
MEexXaHW3MOB: Banbl, OCMW, MOALWMMHMNKOBbIE
onopbl, MydThl. [lpakTMyeckoe 3aHsATME: 0,5 1 17 ra
n3yyeHve KOHCTPYKTMBHBbIX 3MeMeHToB
MEXaHW3MOB Y OCHOBHbIX MPUEMOB pacyeTa
Pasgen 5. OcHOBbI NpoOEKTUPOBaHWUS AeTanen
MaLUnH

Tema 15. OcHoBHble Kputepuu
paboTtocnocobHOCTM M pacyeTa peTanen
mMawunH. OCHOBHbIE BUAbl HarpyXeHun,
BO3HMKaWOWMX B  getanax  MalluuH.
MaTtepwvanbl, npMMeHsieMble B
MaLLUWHOCTPOEHWMN.
Tema 16. HepasbeMHble coeanHeHUs
JeTtanen MalwvH (3akneneoyHble, CBapHble,
Krneesble), MeToAb! pacyeTta "
npoekTupoBaHus. [pakTuyeckoe 3aHATME:
N3y4YeHne KOHCTPYKLMI 1 cnocoboB pacyeTa
HepasbeMHbIX COeANHEHWI
Tema 17. PazbemHble coegmHeHns getanem
MaLLWH - mMeToabl pacyeTa "
npoekTnpoBaHus. [pakTnyeckoe 3aHATUE: 0,5 0,5 17 ra
N3y4YeHne KOHCTPYKLMI 1 cnocoboB pacyeTa
pa3beMHbIX COeAMHEHWNI

UTtoro B cemecTpe (Ha kypce ansa 3A0) 4 4 118

KoHcynbTaumm n npomexyToyHas
aTtTtectauus (Ok3ameH, Kypcoas paboTta)

0,5 17 rno

0,5 0,5 17 ra

4,5 13,5

Bcero koHTakTHasA pa6ota n CP no

32,75 251,5
OUCLMMNYHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3aga4m KypcoBon paboTbl (npoekTa): Lienbto KypcoBoi paboTel ABnseTcs obyvyeHne cTyaeHToB
YMEHMSIM 1 HaBblkaM CaMOCTOSITENBHOMO NPOEKTUPOBAHMWS OTAENbHbIX AeTanen 1 y3noB TEXHONOrM4eckoro
obopynoBaHusi.

3apaya KypcoBoW paboTbl — KOHCTPYMPOBAHUE NPUBOAA TEXHOMNOIMYECKOro 060pyA0BaHNUs, KWUHEMATUYECKUIA U
NMPOYHOCTHOM pacyeTbl OTAENbHBIX Y3N0B U AeTanen npueoaa, paspaboTtka n opopmeHne KOHCTPYKTOPCKOM
OOKYMeHTauuu.

4.2 TemaTuka KypcoBoM pa6oTtbl (npoekTta): KypcoBas paboTta npegnonaraeT NpoekTMpoBaHWe NpMBoaa
TEXHOMOMMYECKON MaLLMHbI, BKIOYaOLLIEro O4HO- UNN ABYXCTYNeHYaTbl peayKkTop.

4.3 Tpe6oBaHUA K BbINONMHEHUIO U NPeACTaBNEHUI0 pe3yribTaToB KYpPCOBON paboThl (MpoekTa):

KypcoBasi paboTa COCTOUT M3 NOSICHUTENLHOWN 3anNnCKK 1 rpaddnyeCcKon YacTu.

B nosicHuTenbHoM 3anvcke NpMBoaATCca HeobxoaMMble pacyeTbl AeTanen 1 y3noB peaykropa.

Mpadhmueckas yacTb Bkrto4aeT cOOpPOUHbIA YepTex peaykTtopa (dopmaTt A1), yepTex obLlero Buga npueoaa, a
Takke paboune YepTexu OTAeNbHbIX AeTanen (Hanpumep, Ban, 3ybyatoe koneco u T.M.).

Mpu  BbLINONMHEHUMM  KypcOBOM  paboTbl  AOOMYyCKAeTCs  WUCMONb30BaHWE  COBPEMEHHBLIX  Nporpamm
aBTOMaTM3MPOBAHHOIO MPOEKTMPOBAHMS.

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaTOB O0y4eHus
5.1.1 MNokasaTtenun oueHUBaHUA

Kon HanmeHoBaHWe oLEeHOYHOro
Moka3aTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KOMMeTeHumn cpencrtea




BOCI'IpOVI3BO,EI,VIT OCHOBHbIE€ TMOHATMA W onpegerneHna  MexXaHUKn
MallnH; nepevyncndaeT Bnabl MeXaHM3MOB N MeXaHUYeCKnX nepenavd,
Ha3blBaeT 3NieMeHTbl U geTann MexXaHU3MOB; nepevyncndaeT MeTonbl
CTPYKTYPHOro, KUNHEMaTu4eCKoro n CUyioBoro pacyeTa y3noB MallH U
MeXaHU3MOB; OUeHMBaAaeT BO3MOXHOCTU UCMNOJSIb30BaHNA pPa3JIMYHbIX

Bonpocbl YCTHOTO
cobecenoBaHus

OriK-1

MEeXaHn3MOB

MpyMeHsieT 3aKOHbI MEXaHWKM K PELUEHUI0 TUMOBLIX 3a4a4 MEXaHWUKU
MallWH, faeT normyeckoe 060CHOBaHWE peELLEHUIA.

BbinonHAeT npoekTHble pacdeTbl Yy3rMoB geTanev MawuH U
mMexaHuamoB. OB0cHOBbIBaeT BbIGOP KOHCTPYKTMBHbBIX pPEeLleHMn npu
NPOEKTUPOBAHNN.

MpeanaraeT NpaBuIbHYO UAEOMNOMI0 PeLLEHUS 3a4a4 pasnuyHbIX

npuMEeHnTeNnbHO K 3ajadYamMm COBepLUeHCTBOBAHUA
TeXHOoNorm4eckmnx npoueccos npomn3eoacTea

[MpakTnko-opueHTUpoBaHHoe
3agaHve

KypcoBow npoekT

MpaKTUKo-opreHTUpOBaHHOE
3ajaHue

npouecce

TUNOB, NPABUIILHO UHTEPNPETUPYET MOMYyYEHHbIE Pe3ynbTaThl

NpoekTnpoBaHnda, B TOM 4ucrne C

COBPEMEHHbIX CUCTEM aBTOMaTU3NPOBAHHOIO NPOEKTUpPoBaHUA

BbinonHaeT acku3Hble 1 pa60\4me YepTexu netanen n y3noB MalWlnH B KprOBOVI NPOeKT

ncnonb3oBaHnem

5.1.2 Cuctema u Kputepum

oueHuBaHuUA

Kputepuun oueHnBaHnsa cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHnBaHus

YcTHOe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOLWMA OTBET, CTYAEHT
3HaeT BCE MOJSIOXKEHNS TEOPUM U YMEET UX
[oKkasbiBaTb. PelleHus 3agad nornvecku
000CHOBaHbI, AeTanM3npoBaHbl, MOMYyYeHbl
npaBusbHbLIE OTBETHI.

KypcoBasa paboTa npegctaBneHa B yKasaHHbIN
CPOK C OOCTaTOYHON rnyOMHON nccrneaoBaHui
n kavectBOM odopmneHus. CopepxaHue
KypcoBol paboTbl COOTBETCTBYET BblOaHHOMY
3agaHuio, nmetoTcs BCE Tpebyemble
KOMNoOHeHTbl. KauyecTBo 3awutbl  paboTbl
(nonHoTa OTBETOB Ha BOMPOCHI, BnageHue
crneunanbHON TepMUHOMOruen, 3aTpayvyeHHoe
Ha OTBETbl BpPeMs) COOTBETCTBYET OTIIMYHOW
OLEHKeE.

4 (xopoLuo)

CTyOeHT 3HaeT Bce MNOSIOKEHUs1 TeopuMu.
YMeeT CTpouTb peLUeHust 3agad, HO npwu
3TOM gonyckaet HecCyLLleCTBEHHblE
OLINGKMN. Moaxopn K mMaTepuany
OTBETCTBEHHbIN, HO CTaHOAPTHLIN.

KypcoBas paboTa npegcrtaBneHa B yKasaHHbIN
cpok. CopepxaHue  kypcoBol  paboThl
COOTBETCTBYET BblAHHOMY 3a[laHWI0, UMEIOTCS
BCe Tpebyemble KoMnoHeHTHl. B pabote
NPUCYTCTBYIOT ~ HE3HauuTenbHble  OLUMOKM.
KauecTtBo 3awutbl paboTbl (MONHOTaA OTBETOB
Ha  BOMpoCbl, BnageHue  creuuansbHon
TEPMUHONOINMEN, 3aTpayeHHoe Ha OTBeThI
BpPEMS1) COOTBETCTBYET OLIEHKE XOPOLLO.

OtBeT BOCNpOU3BOAUT TOMbKO
NEKUNOHHbIE mMaTepuansl, 6e3
CYLLECTBEHHOWN CaMOCTOSITENBHOM paboThbl.
CTyoeHT  OEeMOHCTpMpYeT  MOHWMaHue

KypcoBasi paboTta npeacTaBneHa B yKasaHHbI
cpok. CopepxaHue  KypcoBol  paboThbl
COOTBETCTBYET BblgaHHOMY 3adaHuto. He Bce

3 (yooBneTBOpUTENbHO) | OCHOBHbBIX TEOPETUYECKUX MOSNIOKEHUA B | KOMMOHEHTHI npeacTaBneHHon paboThbl
uenomMm, 6e3 yrnybneHusas B JgeTanu. [ COOTBETCTBYHOT TpeboBaHUAM K KypcCOBOW
MpuCyTCTBYIOT  CyLLECTBEHHblE  OLIMOKM | paboTe. 3awmTa paboTbl npoxoanT
unu npobernbl B 3HaHUSAX MO HEKOTOPLIM [ HEYBEPEHHO.
Temam.
CTyaeHT He cnocobeH OTBETUTL Ha BOMPOC
6e3 nomMoLum 3K3ameHaTopa, .
_ | CogepxaHue KypCcOBOM paboTbl He
obHapyXMBaeT He3HaHUe 3HaAYMTENbHOM
_ | cooTBeTCTBYET BblaHHOMY 3agaHuio,
2 (HeyOoBRETBOPUTENLHO) | YacTu TeopeTnYecKmx NONOXEHWN

OUCUMNNWHBI,  MpWU  pelleHMnM  3agad
JonyckaeT  MHOTOYUCIIEHHblE  rpybble
oLmnbKN.

TpeboBaHMsSIM UnKU paboTa He BbIMOMHEHa K
yKasaHHOMY CPOKY.

3ayTeHo

OOyuvarowmiica OTBeTM  Ha  BOMPOCHI
YCTHOTO cobecenoBaHus, peLumn
npakTnyeckue 3apauu, BO3MOXHO
Jonyckasi HeCyLleCTBEHHble OLWMOKM B
OTBETE Ha BONPOCHI NpenogasaTens.




Obyualowmiics He OTBETUN Ha BOMpPOCHI
yCTHOro cobecefoBaHus, He  pewun
He 3auteHo npakTnyeckue 3agauu, aonyctun
CYLLECTBEHHblE OWKNOKM B OTBETe Ha
BOMpOCHI Npenoaasatens.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoANMbIle ANs OLeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AesATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 2
1 CuHTe3 npodumnsa Kynadka
2 Onpegenenne paguyca HavanbHOM Warbbl Kynadka
3 3aKoHbI ABWKEHMS KYNTAYKOBbIX MEXaHU3MOB
4 Buabl KynaykoBbIX MEXaAHW3MOB.

5 KnHeTocTaTnyeckMn aHanus pblyaXHbIX MEXaHW3MOB

6 KnHemaTnyeckuin aHanms pbl4aXHbIX MEXaHU3MOB

7 Onpepgenenne uncna cteneHer cBob6oabl KNHEMATUYECKON LiENW.

8 Mpynnbl Accypa. Knaccudmkauns mexanmamoB no Accypy-ApToboneBckomy.

9 KnHemaTtnyeckue uenun. ObpasoBaHue MmexaHn3amoB. CTeneHb NOABMXHOCTU MexaHu3Mma.

10 KuHemaTtunyeckne napbl U UxX Krnaccudukaums.

11 OCHOBHbIE NMOHATUA N ONPEeAEeNeHNs TEOPUM MEXAHU3MOB U MaLUWH.

12 KnHeTnyeckas aHeprus TBepaoro Tena npu ero NnocTynatensHOM, BpawaTenbHOM 1 nNockonapaniensHoM
OBWKEHUSAX.

13 TeopeMbl AMHAMUKN MaTepUarnbHOW TOYKU

14 MOMEHT MHepuun MexaHN4eCcKkon CUCTEMbI OTHOCUTESBHO TOYKU, OCK, MIIOCKOCTH

15 MexaHunueckas cuctema. LieHTp Macc MexaHNn4ecKon CUCTEMBI.

16 3akoHbl HbtoToHa. lMpsaimas n obpaTHas 3agayv AMHaMUKK

17 CnoxHoe OBUMKEHNE TOYKU

18 lNMnocko-napannenbHoe ABMXeHWe TBepAoro Tena.
BpalieHue TBepaoro Tena 0THOCUTENbHO HENOABWXHON OCW. YToBas CKOPOCTb U YrNOBOE YCKOPeHue.

19 OnpepgeneHye CKOPOCTU U YCKOPEHUS TOYKM TBEPAOro Tena npu ero BpalleHUn OTHOCUTENBHO HENOABUXHON
ocK

20 KnHemaTturka nnockoro ABWXeHns TBepaoro Tena

21 Knaccundukaums gsvxeHuin TBepgoro Tena.

22 OnpepgerneHne CKOPOCTU U YCKOPEHUS NMPUY PasnMYHbIX CNocobax 3afaHns OBMKEHUS TOYKN

23 Cnoco6bl 3agaHnst OBKEHUS TOYKM.

24 |TpeHue KayeHUs N TPEHNE CKOMNBXEHWS.

25 lNMnockas cucteMa HeCXo4ALWMXCS cur. YCrnoBusi paBHOBECUS

26 Mapa cun, MOMeHT cunbl. CrnoxeHne 1 ycrioBust paBHOBECUS Nap cun

27 YcnoBusa paBHOBECUA CXOAALLENCH CUCTEMbI CUIT

28 CBsa3u 1 nx peakumn. NpuHUMN ocBoboXaeHUst oT cBs3n. Knaccudpmkauus ceasen

29 AKCUOMBI CTaTUKK

30 OCHOBHbIE NMOHATUSA N ONPEAENEHNS MEXAaHUKN: MaTepunanbHas Touka, abconoTHO TBepAOe Teno,
MeXaHn4Yeckoe ABWXKEHWe, cuna, CUCTEMbI CUM

Kypc 3

31 KuHemaTtunyeckne cxembl OAHO-,ABYX -, TPEX-CTyNeHYaTbiX peayKTopoB. Ha3BaHue, kpaTkas xapakrepucTtuka.

32 MydTbl. Knaccudmkaums, KoHCTpyKums, nogbop, nposepka.

33 |_|OJJ,LIJVII'IHI/I5VI CKOMbXEHMS. HoctounHcTBa 1 HegocTaTku. Knaccudukauus, KoHCTpykums. Matepuansl
BKnafpllen. Pacyér.

34 MoawmnHukm KaveHus. [loctonHcTea U HegocTtaTkun. Knaccudukaums, KOHCTpyKUmnS. MapkupoBska.

35 MogwmnnHukM KaveHus. [loctonHcTBa U HegocTaTkun. Knaccndukaums,KOHCTPYKLUMA. PacH€T 4ONroBEeYHOCTH.

36 Banbl u ocn. Knaccudmkaums, KOHCTPYKUUS, MPOEKTHBIN PacyéeT.

37 Banbl n ocn. Knaccudmkauus, KOHCTPYKUMS, NpeaBapuTeNnbHbIN pacyéT.

38 MeToabl pacyeTa 1 KOHCTPYMPOBaHWS YEPBAYHOW Nepeaaydun

39 YepBayHble nepeaayn. Knaccmudumkaums, obnactb NpUMEHEHWs, AOCTOUHCTBA U HeAOCTaTKM.

40 MeToab! pacyeTa U KOHCTpyMpoBaHWUs 3ybyaTon nepenayn




3y6anble nepenadn. KJ'IaCCVICbVIKaU,VIﬂ, obnactb NPpUMEeHeHnA, JOCTOUHCTBaA U HEOOCTATKN, KOHCTPYKTUBHbIE

41
0CODOEHHOCTH

dpUKLMOHHbIE Nepenaun. Knaccudukaums, 1OCTOUHCTBA U HedoCTaTKu. Pacuét npuxumaroLLei cunbi,
nepegaTovHoro Yncna.

42

43  |MeTogbl pacyeTa U KOHCTPYMPOBaHMS LiEMNHON nepeaayn

Ll,engle nepenayn. Knaccmcbvmau,vm, obnactb NnPpUMEeHeHuA, JOCTOUHCTBA N He4OCTaTKN, KOHCTPYKTUBHbIE

44
0COBEHHOCTU

45 MeTogbl pacyeTa U KOHCTPYMPOBaHWSA PEMEHHONM nepeaaym

46 PemeHHble nepenayn. Knaccudmkaums, o6nactb NpMMEHEHWsl, [OCTOUMHCTBA U HEAOCTaTKU, KOHCTPYKTUMBHbIE
0OCODOEHHOCTW.

CpaBHVITeJ'IbHaﬂ XapaKkTepucTtuka mexaHn4eckmx nepena-. KuHemaTtnyeckume n cunosble napamMeTpbl
MexXaHN4eCKux nepenad

a7

48 Lnuuesble coeamHeHuns. locToMHCTBa U HegocTaTku. Knaccudmkaums, KOHCTPYKLUSA, NpoBepKka MPOYHOCTM.

49 LInoHoYHbIE coeanHeHus. [IoCTOMHCTBA N HE4OCTaTKW. Knaccmcbvmau,vm, KOHCTPYKUUA, npoBepKa NpoO4YHOCTU

50 PesbboBble nsgenus. NMpodgunum pe3bb, OCHOBHbIE reOMETPUYECKME NapaMeTpbl METPUYECKON pe3bbbl. PacuéThbl
pe3bboBbLIX COeaMHEHWIA.

51 |MeTogbl pacyeTa 1 KOHCTPYMPOBaUS KNEEBbLIX COeANHEHUN

52 MasHbIEe 1 KNeeBble COeANHEHWS. ,ﬂOCTOI/IHCTBa M HegoCTaTKu, obnactb NnpUMeHeHnA

53 MeToabl pac4eTa u KOHCTPYMpOBaWs 3aKknenoYHbIX COeANHEHUI

54 3aknénoyHble n CBapHble coeaNHEeHUA. HocTonHcTBa 1 HegocTaTtkn, obnactb npUMeHeHnA

55 CTtaam NpoekTUpOBaHUS MaLLMHOCTPOUTENbHBLIX U3aenui

56  |MawwuHocTpouTenbHble MaTepuans (Cnnasbl METANNOB, HEMETansbl, KOMNO3UTbI).

57 Kputepumn pabotocnocobHocTM geTanen mallumH

OCHOBHbIE MOHATUSA U onpenenexHnsa (,Cl,eTaJ'Ib, cGopquaﬂ eanHuuda, arperart, npueon, MmallnHa, I/I.T.I'I). Cunel,

58 JencTBytolLme B 3ybyaThix nepegavax.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

TunoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3afaHNsa HaxoaaTcs B MNpunoxeHnn k gaHHomy P,
5.3 MeTogmnyeckue maTepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HAaHUN, YMeHUI, BriageHui (HaBbIKOB
1 (MNK) NpPaKTUYECKOro onbiTa AeATeNbHOCTH)
5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexyTo4yHoWu atrectaumMu m nopsaaok MIMKBUaaLMn akageMmnuieckomn
3a[0/MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPONSA yCneBaeMoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas X MuceMeHHas KomnbloTepHoe TecTupoBaHue NHag

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTalmMu nNo AUCLUUNNnHe

Bpems Ha noAroTtoBKy oTBeTa Ha ak3ameHe un 3adeTe He npesbiwaeT 40 MuMHYT. [lNg NOArOoTOBKM OTBETOB Ha
BOMPOCbI 9K3aMeHaLMOHHOro buneta (pelleHnst 3agad) Heobxo4MMO UMETb NIMHENKY 1 KapaHgaw. MoXxHO ncnonb3oBaTtb
Kanbkynatop. [jonyckaeTcsa Ncnonb3oBaHue CrnpaBoYHON NuTepaTypbl.

Mpn nogroToBke OTBETOB 3a4eTHOro OuneTta (BbINOMIHEHWS MPaKTUYECKOro 3adaHus) npeaocTaBnsercd
Heobxogumas cnpaBoyHas nHdopmMauwmsi, obyyarowumes Heob6xoaMMO UMETL NIMHENKY, KapaHaall, KanbKynsaTop.

B TeueHun cemecTpa BbINOMHSAETCA KOHTpoNbHasa paboTa, KypcoBas paborTa.

6. YHEBHO-METOOAMYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyebOHasa nutepatypa

ABTOp | 3arnasue | N3natenscrtso 'of n3gaHua | Cceblnka

6.1.1 OcHoBHas y4ye6Hasa nuTepaTtypa

Benses, A. H.,|detanun MaLUVH.| BopoHex: BopoHexckui http://www.iprbooksh

WepeneknH, B. B.,|ABTOMatrusmMpoBaHHoe "ocynapcTBeHHbIN op.ru/72661.html

BypabikvH,  B.  [.,|npoekTnpoBaHue ArpapHbIn YHuBepcuteT 2017

TpuwuHa, T. B., mM. Mimnepatopa lMNeTtpa

LWepepnekuH, B. B. MepBoro

MakcuHa, E. J1. TexHu4yeckas mexaHuka . http://www.iprbooksh
CapatoB: Hay4yHas kHura 2019 0p.ru/81063.html




MeHbLweHuH, C. E. Jdetann mawvH ” OCHOBBI http://www.iprbooksh
KOHCTPYMpPOBaHMS. Capartos: A lMn Ap 2020 0p.ru/92317.htmi
MpoekTnpoBaHue Megua
MexaHWn4eckux nepegad
Bacunbunkosa 3. ®.,|TexHnyeckas mexaHuka Camapa: Camapckuii http://www.iprbooksh
KanemoBa M. A, rocyaapCTBEHHbIN 0p.ru/49896.htmi
Mymopues A. H. apXUTEKTYpPHO- 2015
CTPOUTENbHbIN
yHuBepcutet, 95C ACB
WapanuH L. A. Teopus MeXaH1U3MOB " http://publish.sutd.ru/
MaLUvH cre.: crierynrg 2016 tp_ext_inf_publish.ph
p?id=3096
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
MonsikoBa E. B., YcoB|TeopeTuyeckasn mexaHuka http://publish.sutd.ru/
A.T., YaiikvH B. A. Cre.: Crierynrtp 2013 tp_ext_inf_publish.ph
p?id=1428
Pygasa M. P., Wuwm B.|detann mawuH. COGopHMK http://publish.sutd.ru/
B. 3a0aHuU  gns KypcoBoro cre.: crierynrg 2012 tp_ext_inf_publish.ph
npoekrta p?id=1092
Pygaa M. P., Wuwm B.|detann mawwuH. Kypcosoe http://publish.sutd.ru/
B., Maropos A. M. NpoeKTUupoBaHue. Oranbl tp_ext_inf_publish.ph
rpacdmyeckoro  MOCTPOEHUS Cr6.: CM6rYMTA 2013 p?id=1403
ABYXCTYNeH4yaToro
LUMNMHAPUYECKOro pegykTopa
YcoB A. T., 'pnbkosa|TexHn4yeckas MexaHuka. Cankr-MeTep6ypr: http://publish.sutd.ru/
T.C. MpakTnyeckne 3aHATUS crerynTa ’ 2020 tp_ext_inf_publish.ph
p?id=2020272
BbapabaHos A. A. Hetanu MaLUWH. http://publish.sutd.ru/
CamocTtostenbHas paboTa. cre.: crierynrg 2017 tp_ext_inf_publish.ph
KypcoBoe npoekTupoBaHue p?id=20179040
Hosoceroe . A.,|detanu MaLLVH. http://publish.sutd.ru/
Pynas M. P.,|[KoHTponbHble 3agaHusa. 2-e . tp_ext_inf_publish.ph
lpuropbee B. Tl.,|usgaHue, nepepaboTtaHHoe 1 Crie.- CrierynTa 2013 p?id=1246
Kpotos HO. B. [OMNOSIHEHHOE
MonsikoBa E. B., YcoB|TexHuyeckas mexaHuka http://publish.sutd.ru/
A.T., TpubkoBaT.C., chne.: crieryntg 2013 tp_ext_inf_publish.ph
OpecToBa A. B. p?id=1429
YcoB A.T. KomnbloTepHbie MeToabl http://publish.sutd.ru/
pelleHns 3agady KMHeMaTuKu tp_ext_inf_publish.ph
CINOXHOro ABWXEHUSI TOYKN U chne.: crieryntg 2013 p?id=1285
Nockoro OBWXKEHUS
TBEPAOro Tena
HosoceroB . A.,|OcCHOBHble basoBble http://publish.sutd.ru/
Pyoas M. P MOHATUA, 3aKOHbI " tp_ext_inf_publish.ph
COOTHOLLEHUS, p?id=957
onpeaensoLne MUHUMYM cne.: Ccnierynrta 2012
OCTaTOYHbIX  3HaHWW MO
ANcuunnnHe "etann
MaLuH"

6.2 NMepe4yeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

1. OneKkTpoHHO-6MbnuoTeyvHas cucrema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/.

2. OnekTpoHHas 6ubnuoTteka y4ebHbix naganun CreryrnTa [OnekTpoHHbii pecypc]. URL: http:/publish.sutd.ru/

3. OneKkTpoHHbIN KaTamnor dyHaaMmeHTanbHon 6ubnuotekn CIMOMYMNTL [3nekTpoHHbI pecypc]. URL:
http://library.sutd.ru.

4. VHdhopMaumoHHBIN pecypc no obopyaoBaHuio ans obpaboTky meTannoB [OneKTpoHHbI pecypc]. URL:
https://metalloy.ru/

5. Katanor npoMmbIlINEHHOro LIBEWHOro 0bopyaoBaHMA U 3anacHbiX YacTten [OnekTpoHHbii pecypc]. URL:
https://spb.knitism.ru/

6. ViHhopmaumoHHbIn nopTan no npobnemam TeOPUM MEXaHM3MOB M MaluMH: [OnekTpoHHbIn pecypc]. URL:
http://ftmm.spbstu.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoOro oéecneyeHust
MicrosoftOfficeProfessional

Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccunoHanbHas) Russian Upgrade Open No Level Academic




JInueHsna Ha npaBo UCMOnb3oBaHMsA Y4eBHOro KoMMnekTa nporpammHoro obecrieveHuss KopnopaTuBHbIN
cnpaBo4YHuk MaTepuansl 1 CopTameHTbl

JInuenauna Ha npaBo UCNOJIb30BaHUA YyebHoro komnnekra nporpaMmmHoOro obecneyeHus MNakeT obHOBNEHUS

KOMTIIAC-3D

6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HeEO6XoAMMON AN ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTtopus

OcHalleHue

JlekumoHHas aygutopus

MynbTumeauiiHoe o6opyaoBaHue, cneumanuanposaHHas mebernb, Aocka

YyebHasa aygmtopusi

CneuunanuanpoBaHHasa mebenb, 40cKa

KomnbloTepHbIn knacc

o6pasoBaTeanyro cpeny

MynbTumeaniiHoe o6opydoBaHue, KOMMbIOTEPHAs TEXHWKA C BO3MOXHOCTLIO MOAKMHYEHUS K
cetn «WMHTepHeT» U obecnevyeHMeM [JocTyna B 3NEKTPOHHYH  MH(OPMAaLMNOHHO-




MpunoxxkeHue

K pabouelt nporpamMmbl AUCUMUNIUHDI TEXHUYECKAA MEXAHUKA

No HanpaBAEHMIO NOATOTOBKMU 29.03.02 TexHONOrMn 1 NPOEKTUPOBAHMNE TEKCTUIIbHbIX N34

HaumeHoBaHue Ol (npoduna):  TEXHONOMNS U KOHCTPYMPOBaHUE TPUKOTAXKHbIX U3AeNnit

5.2.3 TunoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3a4aHuA (3a4a4m, Keiicbl)

Ne

a/n YcrnoBusi TUNOBBIX NPaKTUKO-OPUEHTUPOBAHHLIX 3aAaHuii (3agad, KermcoB)

Cewmectp 4

1 | WWapHuUpHBIA TpexaBeHHVK ABC yaepxuBaeT B paBHOBECUM IPY3, NMOABELUEHHbIN K
wapHupHomy 6onty C. MNoa aevicTBueM rpysa crepxeHb AC cxaT CUnoit

F, =25 H. 3apaHbl yrnbl o0 =60°, =45°. Cuutas crepxHu AC n BC
HEBECOMbIMY, OTPEAENUTL yeunne B cTepxkHe BC.

2 | Ha nnuty B ee nnockocTu AeicTByoT ABe napbl cu. Onpeaenuts Cymmy
MOMEHTOB 3TVX Nap Npu 3afaHHbIX 3HauyeHusx napametpos: F =8 H,

F=5H, AB=0,25m, CD=0,20m, a=60°, B=70°.

3 | OgHopogHbin 6pyc Becom 100 kH, 0gHNMM KOHLIOM 3aKpenneH B LapHUPHO
HenoABWXHOW onope A, a ApYrM KOHLIOM ONMPaeTCs Ha rnagKyto CTEHY.

Onpegenutb (B kH) nasnenune 6pyca Ha cTeHy, ecrim o = 60°

4 | Onpenenutb koopauHaTy Yc LeHTpa TaxecTn nnockon courypsl ABDEFG, Ty
CTOPOHbI KOTOPOW NapannenbHbl KOOPAUHATHBIM OCSM. —-—t al
A
S
&
Flaslsle
(=)
E
0 Jij

X

5 | 3agaHbl ypaBHeHus apkeHust Todkm X =1+2sin0,1t, y =3t . Onpegenute KoOpaMHATY X TOYKM B
MOMEHT BpeMeHW, Koraa ee koopauHata Yy =12 m.

6 | Yrnoeas ckopocTk Tena UaMeHsieTcsi cornacHo 3akoHy ® =—8t . Onpegennts yron nosopoTa Tena B
momeHT Bpemern t=3 ¢, ecnunpu t; =0 yron nosopora @, =5 pax.

7 | py3 1 nogHMMaeTcsa ¢ nomoLlbto nebeaku, 6apabaH 2 kKOTOpOW BpallaeTcs
cornacHo 3akoHy ¢ =5+ 2t*. OnpegenuTs ckopocTb Touku M GapaGaHa B
momeHT Bpemenn t =1 c, ecnn guametp 6apabaHa d =0,6 M.

8 | B Tpybke, BpawLatoLerics no 3akoHy ¢ =4t Bokpyr ocu Oz, ABUKETCS LWAPKK
no sakoHy OA = 5t2. Onpenenuts koopauHaTy X, Luapuka B MOMEHT
Bpemenn t=0,25c.




Ne

YcnoBust TUMOBbLIX NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHui (3agady, Kemcos)

n/n

10 | MatepuanbHas Touka maccon m=10 Kr ABMxXeTca BAOSb ocu Ox cornacHo ypasHeHuio X =5sin0, 2t .
OnpefenuTb MoAynb paBHOAEWNCTBYIOLLEN CUM, AEVCTBYIOLWMUX HA TOYKY B MOMeHT Bpemenn t=7,0 ¢

11 | MocTosiHHasA No MOAYNIO M HanpaBneHUIO cuna AencTByeT Ha Teno B TedeHumn 10 ¢. Hantu mogynb ee
VMNyribca 3a 3TO BPEMS!, ECIV MPOEKLUK Cinbl Ha ocu koopanHat F, =3 H, Fy =4H.

12 | Moesn oBWKETCHA NO rOPM3OHTaNbHOMY y4YacTKy nyTu. [pyn TopMoXeHun pasBrnBaeTcs cuna
conpoTuBrneHus, pasHasi 0,2 Beca noesaa. Yepes kakoe BpeMsi Noesz 0OCTAHOBUTCS, ECINW €ro HayarnbHas
ckopocTb 20 m/c.

13 MaTtepunanbHas Touka maccot m=0,5 kr gBuxkeTcs no ocu Oy COrnacHoO ypaBHeHWo Y = 5t°. OnpemenvTs
MOMEHT KOMMYecTBa ABUXEHNS 3TON TOYKM OTHOCUTENbHO LieHTpa O B momeHT Bpemenn t=2,0 c.

14 | Onpepenutb paboTy, coBepluaemyto noctositHow cunoin F =1 H npu nogveme
Tena Ha paccTosiime S=1M Mo HaKNOHHOM MMOCKOCTMW.

15 | [Ina 3agaHHOM CXeMbl MexaHn3ma:

1. npoHymepoBaTb 3BEHbS,

2. 0003Ha4YMTb KNHEMATUYECKNE Napbl,

3. onpegennTb YACIO N MOABUXHBLIX 3BEHbEB MeXaHU3Ma 1 BblAeNUTb CTONKY;

4. yCTaHOBMUTb YNUCIIO KUHEMATMYECKMX Map, Knacc U BUA KaXK4ou napbl;

5. onpegenutb Yncno W cteneHen NoABMXHOCTU MEXaAHN3Ma;

6. yKasaTb BXOAHYH KMHEMAaTMYECKYLO napy (napbl), BXOAHOE 3BEHO (BXOAHbLIE 3BEHDbS);

7. OTOEnUTb HadanbHbIA MexaHu3m (MexaHn3mbl) 1 BEAOMYO (BeOOMbIE€) KMHEMATUYECKNE
Lenu; pasgenutb BeOOMY KMHEMATUYECKYHO Liernb Ha rpynnbl Accypa;

8. ykasaTb nocnefoBaTenbHOCTb HACMOEHUA CTPYKTYPHbIX TPYnn; YCTaHOBWUTb Kracc W
NopsaaoK Kaxaon CTPYKTYPHOWM rpynnbl; yka3aTb Knacc MexaHu3ma

9. HauyepTuTb pacyeTHble CXeMbl CTPYKTYPHbIX FPYynn M BXOOQHOrO 3BeHa ANS BbINOSIHEHUSA
KMHEMATUYECKOrO W  KMHTOCTATUYECKOrO aHanus3a. YkasaTb MocnefoBaTenbHOCTb
BbIMNOJTHEHNHA KWHEMAaTNYECKOIo U KUHETOCTaTMYEeCKOro aHarnmsa

Y
0,
Cemectp 5
1 | OnpepennTb NepeaaToyHOE OTHOLLEHWE pefyKTopa Npy 3aaHHbIX
3HayveHust Yucen 3y6beB 3ybyaThbIxX Konec. _
n
L |, L
n, T
2 | Nopobpatb anekTpoaBuraTesb 418 NPUBOAA NOABECHOIO KOHBeepa co ckopocTbio V = 0,1m/c, ecan

BpaLLAoOLWNIA MOMEHT Ha NpuBoaHoM 3Be3g04ke T = 800 Hm, a ee genntenovHbln anameTtp D = 400 mm.
MNepepaToyHoe uncno mexaHmsama U =290, a KN4 n =0,8.




Ne
n/n

YcnoBust TUMOBbLIX NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHui (3agady, Kemcos)

B coocHOM AByXCTyneH4YaTOM peayKTope yrioBasa CKOPOCTb BeAyLLEero Bana
®,=120 paa/c. HaiT yrnoByto CKOPOCTb BEAOMOTO Bana, €C/IM YNCNO 3ybbes
Konec: z1=25, z2=100 v z3=40. Moaynn nepegay: m;, =4 MM U M34 =5 mm.
3ybuaTble Kosieca npamosybble. X X5
—_— X _J'_l X p——=
4 | BbluMCAUTbL NepeaaToyHoe YMC0 NPMBOAA, COCTOALLErO M3 OAHOCTYMNEHYaTOro ULMANHAPNYECKOTO

peayKTopa M OTKPbITON 3ybyaToit nepesayn, ecam uncna 3yboes Konec z;=30 n z,=56; moayam nepegav
M1 = 2 MM N M3 = 4 MM; MeXoceBble paccToaHnA: A=90 mm n L =168 mm.

b/

A
P
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