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BBegeHue

MeTognyeckme ykasaHWs No OpraHv3auuMy NpakTUYecKUX 3aHATUA obydaroLmnxcs
coCcTaBfeHbl B COOTBETCTBMM C paboyen nporpamMmMon AUCUMNIUHBLI  TexHuyeckas
MexaHuka no cneumanbHocTn 26.02.06 «3kcnnyaTtaumsa cyaoBoro anekrpoobopynoBaHus
N cpencTB aBTOMATUKNY.

Llenblo npoBefeHNA 3aHATUM SABMSETCA 3aKpenrieHne TeopeTUHECKUX 3HaHUM U
npnobpeteHne HeobXxoaMMbIX HaBbIKOB M YMEHWU NO OTAENbHLIM TeMaM Kypca. Hapsay ¢
opMUpoOBaAHNEM YMEHUMW U  HaBbLIKOB B  Mpouecce MpakTUYeCKUX  3aHATUN
BblpabaTbiBaeTcs CNOCOBHOCTL M YMEHMEe UCMNoSb30oBaTb TeOpeTUYecKne 3HaHWA Ha
npakTuKe, pa3BMBalOTCA UHTENNEKTyarbHbIe YMEHUS.

Ha npaktuyeckne 3aHAaTMa no gucuunnuHe «MexaHuka» oTBegeHo 24
akademu4eckux 4aca 8 3 cemecmpe.

Takke OCBOeHMe nporpamMmmbl OUCUMNIMHBI NpegycMaTpuBaeT opMmupoBaHue
KOMMNETEHLWI:

- NpoghbeccuoHaslbHble KOMIemeHUyuu:

MK 1.1. OBecne4nBatb ONTUMAarbHbLIN PeXnmM paboTbl ANeKTpoobopyaoBaHUA U
CpeacTB aBTOMATMKM C  Yy4eTOM UX  (PYHKUMOHASIbHOMO Has3Ha4yeHusl, TEeXHUYECKUX
XapaKTePUCTMK U NpaBu 3KCnyaTaumu.

MK 1.4. BbinonHATb OMArHOCTMPOBAHME, TEXHMYECKOE OOCHy>XMBaHME N PEMOHT
Cy[0BOro anekTpoobopyaoBaHnS N CpeacTB aBTOMATUKM.

MK 1.5. OcywecTtBnatb aKcnnyaTtaumio CyAOBbIX TEXHUYECKUX Cpeacts B
COOTBETCTBUM C YCTAHOBMEHHbIMW MpaBunaMmm wn npouegypamu, obecnevvsaroLUMm
6e3onacHOCTb onepauni 1 OTCYTCTBUE 3arpsi3HEHUS OKpYXKatoLLen cpeapl.

-obuwue KomnemeHuyuu:

OK 01. BbibmnpaTtb crnocoObbl pelueHusi 3agad npodreccnoHanbHON OesATENbHOCTU
NPUMEHUTESNBHO K Pa3fINYHbIM KOHTEKCTaM.

OK 02. cnonb3oBaTb COBpPEMEHHbIE CPEACTBa NOMCKa, aHanu3a n nHTepnpeTaumm
WHopMauunm 1M MHGPOPMALMOHHBIE  TEXHONMOrMM  Ons  BbINOSIHEHUST  3ajad
npodecCcnUoHanbHON AEATENBHOCTMU.

OK 04. 3 dekTMBHO B3anMOAENCTBOBATL U paboTaTb B KOJMEKTMBE M KOMAHAE.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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OK 05. OcyLecTBnATb YCTHYHO M MUCbMEHHY KOMMYHMKaLUUIO HAa rocy4apCTBEHHOM
Aa3blke Poccurickon depgepaumm € y4eToM OCOOEHHOCTEN COUManbHOrO M KynbTYPHOro
KOHTEKCTa.

OK 09. Monb3oBaTtbcs NpodeccnoHanbHOM AOKYMEHTaUNEN Ha rocygapCTBEHHOM U
MHOCTpaHHOM 43blkax [lepen npoBedeHWEM MPaKTUYECKMX 3aHATUA  obyvarolimnecs
06a3aHbl npopaboTaTb COOTBETCTBYWLMA MaTtepuan, YACHUTb LUeNb  3aHATUS,
O3HAKOMUTBCA C COoAepXaHMeM W NOCrneaoBaTeNbHOCTbIO €ro  MnpoBedeHus, a
npenogasaTerib NPOBEPUTb X 3HAHUSA FOTOBHOCTb K BbIMOMHEHWIO 3alaHuS.

TeKCT BbINOMHAEMbIX pPaboT Ha MNPaKTUYECKUX 3aHATUSAX obyyvarolmecs OOSDKHbI
nncaTb PYYKON NOHATHbIM NodYepkoM. Cxembl, 3CKU3bl, Tabnuubl HEOOXOAUMO BbINOSHATL
TONbKO KapaH4alloM C MOMOLLbI0 YePTEXHbIX MHCTPYMEHTOB.

Mocne kaxxaoro NpakTU4eCcKoro 3aHATMS NPoOBOANTCS 3aluuTa OT4yeTa, Kak npaBusio,
Ha criegyloLemM NPakTMYeCcKoM 3aHATUN Nepes BbINONIHEHNEM nocreayoLwen paboThbl.

Ha 3awute otyeTa oOy4valoWMNCA AOSMKEH 3HaTb TeOopulo MO [aHHOW TeMme,
MOSICHUTb, KakK BbINOMHANAcb paboTa B COOTBETCTBUM C OCHOBHbIMM TpeOOBaHUAMM K

3HaHUSAM U YMEHMSIM N0 AaHHOW TeMe paboyen nporpaMmmbi.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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lMepeyeHb NPaKTUYECKMUX 3aHATUN
Ne KonuyectBO
Tema npakTu4ecKkoro 3aHATUA
paboThl yacoB
1. CnoxeHune nap cun 2
2. PelueHune 3agay no onpegeneHnto ONopHbIX peakuuin 6anok 2
3. PelleHve 3agay No TEMe NPOCTPaHCTBEHHAs cMcTemMa cun 2
4. [NocTpoeHne KMHeMaTNn4ecknx rpadomMkos, X aHanms 2
5 CocTtaBneHue KoHcnekTa no TeMe «3aKoHbl ABMKEHUS KNUOKOCTU. 2
YpaBHeHue bepHynnny

6. YpaBHEHMS AMHaMVKWN BpallaTenbHOro ABMXEHUS Tena 2
7. Pac4yeT Ha npoYHOCTL CTyneH4aToro 6pyca 2
8. PacyeT npo4HocTM Bpyca Kpyrnoro nonepeyHoro ceveHnst 2
9. IMprmMepbl 3aga4 Ha COBMECTHOE AENCTBUE U3rnbda n KpyyYeHust 2
10. dopmbl ynpyroro pasHoBecusi. MpogonbHbi n3rmb. Popmyna Jiinepa 2
11. UunnuHgpudeckne nepenaydn. Fleometpmnyeckme pasmepsl 2
12. BapuaTtopsl. [NpuHumn gencteus. Tunbl BapnaTtopos 2
WUtoro 24

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MpakTnyeckoe 3aHaTneNe1 CrnoxeHune nap cun

Llenb paboTbi:

3akpenuTb YMeHUsi MO ONpeaenieHnto MOMeHTa napbl CUIT U NPUMEHEHUIO  YCINOBUS
paBHOBECMS Map CUIT Ha MIIOCKOCTU NpW peLleHnn 3agav

PaboTta HanpaBneHa Ha OOPMMPOBaHWE CreayloLMX 3NEMEHTOB KOMMETEHUMM
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[1, ¢.20-22; 3 ¢.34-67]

MeToaun4yeckue ykasaHusi
[ns noHMMaHusa xoda gokasaTenbCTBa HeOOXOAMMO 3HaTb: onpeneneHve napbl
cun, BpallaTtenbHoe AeNCTBUE Ha Teno, NIOCKOCTb AEWCTBUS Mapbl CUN, MOAYIMb M 3HaK

MOMEHTa napbl cun, ceorcTBa nap cun (1 nnu 2).

Mopsaaok BbINONMHEHUA paboThbl:
3akoHcnekTMpoBaTb TEOpPeEMY O CIIOXEHUMM nap Cun Ha MfAOCKOCTHU, ee
AokasaTenbCcTBO U cneacteue (cuny obosHaunTb 6ykBon F, a He P). Ocopmute Ha nuctax

dopmaTta A4 n cgante npenogasaTesnto

KoHTpornbHbIe BONpoOCHI:

1.Cchopmynupyinte onpegeneHne napbl cun?

2.470 Ha3bIBatOT MOMEHTOM CUJTbl OTHOCUTESTbHO TOYKN?

3.CdopmynumpynTe ycrnosme paBHOBECUSA Napbl CUM

4.Kakne napbl Cui Ha3blBaKOT 3KBUBANEHTHLIMN?

5.B yem pasnuuune mexagy MOMEHTOM nap M MOMEHTOM CUITbl OTHOCUTESTbHO TOYKN?

6.MoXxHO nu yTBepXaaTb, YTO Napa Ccun UMeeT paBHogencTByowyto. OTBeT
obocHyuTe.

7.3aBUCUT NN MOMEHT napbl CUJT OT NOJIOXKEeHUA B I'IpOCTpaHCTBe?

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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MNMpakTnyeckoe 3aHATME N2 PelweHuMe 3aga4 no onpenerieHU0 OMOPHbIX
peakuun 6anok

Llenb paboTbi:

HayunTbCa NpUMMEHSITb anropuTM B peLUeHUn 3afad Ha onpefeneHve OnopHbIX
peakumin 6anok

Pabota HanpaBneHa Ha opmMuMpOBaHME Creayrwmx 3MEMEHTOB KOMMETEHUNI
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[1, ¢.20-22; 3 ¢.34-67]

MeToauyeckue ykasaHus

Mpn peweHumn 3agad no teme «lnockasi cuctema NPOU3BOSIbHO PACMONOXEHHbIX
cun» HeobxoaUMO 3HaTb TEOPETUYECKUI MaTepuan: MOMEHT CUSTbl OTHOCUTESNBbHO TOYKM,
TPy POpMbl 3annCK ypaBHEHUW paBHOBECUS ANA NPOM3BOSbHO PACMONOXEHHbIX CU U
ABa YypaBHEHUSs1 paBHOBECUS AN1s1 MISIOCKOW CUCTEMbI MNapannenbHbiX CWUil, anroputm

pelleHna 3agad no aTon Teme.

PekomeHaauum no BbINOSIHEHUIO CAMOCTOATENILHOWN PaboThI:

PeweHne 3agay Ha paBHOBECME MSIOCKOM CUCTEMbI CUN crnegyeT BbIMNOMNHATL B
cnefyoLlen nocnenoBaTenbHOCTH:

1.BblaenuTtb Teno, paBHoBeCHE KOTOPOro HaAo PacCMOTPETb

2.M0bpa3nTb pacyeTHY CXEMY: YCNOBHO N306pa3nTb ONopbl U 3a4aHHbIE CUTb

3.016pocnTb onopbl (CBSA3M), a HanpaBfeHMe UX peakuun (noka He U3BECTHbLIX MO
Benu4yMHe) n3obpasntb Ha cxeme

HensBecTHbIM cunam. HameTuTb LEHTPbl MOMEHTOB B TOYKE MEpeceyvYeHns nuHum
OEeNCTBUS ABYX HEM3BECTHbIX CUIT UNN Ha JIMHUN OENCTBUA O4HOW HEU3BECTHOW CUSbI

5. CocTtaBuTb YpaBHEHNSA paBHOBECUS

6.PelwnTb ypaBHEHNSA paBHOBECUS U ONpeaenuTb HEN3BECTHbIE CUMbI

7.NpoBepuTb NPaBUIIbHOCTb PELLUEHNA MO YPaBHEHWUIO PaBHOBECUHA, KOTOpOE He

ObINoO MCNonb30BaHO

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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Mopsaaok BbINONHEHUA paboThbl:

3akoHCNeKkTupymTe n mnsydmnte peweHne 3agad Ne 1.8 u 1.9 Ha c. 48-49, u3
yuyebHuka [3] Apkywa A.N. "TexHudeckas MexaHuKa: TeopeTuyeckasi MexaHuka |
conpotmBneHne martepunanos. Ocdopmute Ha nmuctax opmata A4 u coante

npenogasaTersito

KoHTponbHbIe BONPOCHI:

1.Cchopmynupyinte Teopemy BapmHboHa

2.3anuwmnTe Tpu BUAa ypaBHEHUN paBHOBECUS

3.YKaxuTe HanpaBneHue peakumin CBA3WM, €Cniv  CBA3b —  MOABWXKHbLIN
UUITMHOPUYECKUI LWAPHUP

4. YKaxunTe HanpasneHue peakumin CBSA3N, eCnun CBA3b — HEMOLBMXHbIW LLAPHUP

5. YkaxuTe HanpasreHne peakuumn CBs3W, eCriv CBA3b — XecTKasi 3agenka.

6.Kak HanpaBneHa peakuus HUTU, LUHYpa, Tpoca?

MpakTuyeckoe 3aHATME N3 PeweHue 3aga4 No Teme MpoOCTpaHCTBEHHas
cuctema cun

Llenb paboThbil:

3akpenuTb YMEHMS NO PELUEHMIO 3a4ay No TEME NPOCTPAHCTBEHHASA CUCTEMA CUIT

Pabota HanpaBneHa Ha ¢opmMMpOBaHME CrneayrLwmx 3MEMEHTOB KOMMETEHUUN
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[3, c.55-61]

MeToaun4yeckne ykasaHus

BaxHo MMeTb MOHSATME MOMEHTa CWUibl OTHOCUTENIbHO OCKM W YCIOBUIN €ro
paBeHCcTBa Hymnw. Hago 3HaTb ycrnoBMst M WeECTb YypaBHEHU  paBHOBECHS
NPOCTPAHCTBEHHOW CUCTEMbI CUM B 0bLLEM crydyae U TpPex ypaBHEHWIA paBHOBECUS AN

ﬂpOCTpaHCTBeHHOIZ CUCTEMbI CXOOALWNXCA cnn

Mopsapok BbINONMHEHUA PaboThbl:
3aKkoHCNEeKTUpynMTe N ndyumte pelwseHne 3agaydm Ne 1.13 Ha c. 59-60, n3 ydyebHuka
[3] Apkywa A.N. "TexHnyeckass MexaHuka: TeopeTmyeckasi MexaHuka M conpoTUBIIEHNE

maTtepuanos». Odopmute Ha nuctax opmata A4 1 coante npenogasaTento.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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KoHTpoOnbHbIe BOMNPOCHI:

1.Kakasi cuctema cmn HasblBaeTcs NPOCTPAHCTBEHHOW?

2.Kak onpepenseTca paBHOOEUCTBYHOLWAA MNPOCTPAHCTBEHHOW CUCTEMbl CUIl
CXOASLLNXCS B OOQHOM TOYKe?

3. Korga npoctpaHCTBEHHas cMcTeMa cxogswmxca cun 6yaeTt ypaBHoBelleHa?

4. 3anuwmnte aHanuTU4eckoe YCroBme paBHOBECUSA MPOCTPAHCTBEHHOW CUCTEMDI

cxogdwumxed cun

MNMpaktnyeckoe 3aHATUEe N24 [locTpoeHuMe KUHemaTU4YecKuUX rpadcdukoB, UX
aHanu3

Llenb paboThbil:

1. Hayuntbcs onpefenats BuAbl OBWKEHWA MO  KMHEMATUYECKUM rpadoukam
ABWXXEHUSI TOYKM

2. 3aKkpenuTb YMEHUS Mo UCMOMb30BaHUID KUHEMATUYECKUX rPadouKoB ABMXKEHUSA
npu pelweHun 3agad no onpeneneHnto CKOPOCTU, YCKOPEHUA WU TpaekTopuu ABWMXKEHUS
TOYKM

Pabota HanpaBneHa Ha ¢opmMMpOBaHME Creayrwmx 3MEMEHTOB KOMMETEHUUN
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[3,c.81-91]

MopsaaoK BbINOMIHEHUA PaboOThI:

1. CocTaBUTb KOHCNEKT Mo AaHHOW Teme no yy4yebHuky AN Apkywa «TexHudeckas
MexaHukay (§1.25-1.26).

2. Pa3obpaTb npuBeaeHHbIN B § 1.29 npumep pelueHns 3agaum 1.21

3. No 3apgaHHOMY rpaduKy CKOPOCTEN TOYKM onpeaenuTb MyTb, MPOMAEHHbIA 3a
BpeMs ABWXeHWs (No BapuaHTam 3afaHun).

4. OcopmuTte Ha nuctax gopmaTa A4 1 coante npenogaBaTento

KoHTpoOnbHbIe BONPOCHI:

1.ChopmynupymnTe NOHATUS CKOPOCTL , YCKOPEHUE, MYyTb, TPAEKTOPUSI.
2.Mepeuncnute metToabl 3agaHNA OBUMXKEHUS] TOYKM

3.3annwmnte opMyrbl U YKaXUTe HanpasfieHue [OenCTBUS HOpPMarnbHOro ¥

KacaTernbHOro yckopeHum

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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4.3anvwmnte opMyny, CBS3bIBaOLLYO NMHEWVHYIO U YITIOBble CKOPOCTU ABWXEHUS
TOYKM
5.3anuwmnTte dopmynbl Ans onpeneneHusi YCKOpPeHUsi TouveKk BpallatoLerocs

TBEpAoro Tena.

MpakTuyeckoe 3aHsATMEe No5 «CocTaBneHue KOHCNekTa No TemMe «3aKOHbI
ABUXEHUA XNaKocTtn. YpaBHeHue bepHynnu»

Llenb paboTbi:

1. 3yunTb 3aKOHbI OBUMXEHUS XWOKOCTEN U ypaBHeHMe bepHynnu

2. YACHUTb 3HEPreTUYeCcKUin 1 reomeTpu4eckmini CMbICn ypaBHeHus bepHynnm

3. PaboTa HanpaBneHa Ha popMUpoOBaHME CrEeayHOLINX SNEMEHTOB KOMMETEHLMI
OK 01-02.04-05,09.71K 1.1,1.4.1.5.

Jlumepamypa:[3,¢c.81-91]

MNMopsaAaok BbINOMHEHUA paboThbl:
1. CoctaBbT€ KOHCMEKT MO pfaHHOW TemMe no y4yebHuky JlawytuHa H.I
«TexHnyeckaa TepmoaMHaMuMKa C OCHOBaMu Ternnonepeaayun n rugpasnukm»» (§22.3).

2. OdopmuTte Ha nuctax dopmata A4 n caanTte npenogasaTesnto

KoHTpornbHbIe BONpoOCHI:

1.Cchopmynupynte MNOHATUA YCTaHOBUBLLUEECA W HeyCTaHOBMBLLEECS ABWXKEHue
XNOKOCTWN.

2.CdopmynunpyinTte ypaBHEHNE HEPA3PLIBHOCTM NOTOKA

3.3anunwmnte popmyny ypaBHeHus bepHynnm

4.CchopmynupymnTe aHepreTU4eCcKnin CMbICI ypaBHeHUs bepHynnu

5.Cdopmyounpynte reoMeTpUIECKNN CMbICI ypaBHEHUS BepHynnu

MpakTuyeckoe 3aHaTue Ne6 YpaBHeHMe AUHAMUKKN BpalwjaTeribHOro ABUXeHUs
Tena

Llenb paboTbi:

M3yunTb OCHOBHOE ypaBHEHME AMHAMWKM BpallaTenbHOro ABMKEeHUS Tena

Pabota HanpaBneHa Ha ¢opMMpoBaHME CriefyloLmnx 3MEeMEeHTOB KOMMETeHuui
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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Jlumepamypa:[3, c.144-146;]

Mopsaaok BbINONHEHUA paboThbl:

CocTaBbTe KOHCMEKT N0 TemMe «YpaBHEeHMEe OMHAMUKM BpallaTesibHOro ABWMXEHUSN
Tena» u3 yyebHuka [3] Apkywa A.N. «TexHnyeckaa MexaHuka: TeopeTnyeckas MexaHuka
n conpoTtusneHve wmatepuanosy». Odopmute Ha nucrtax gopmata A4 n cpante

npenogasaTersito

KoHTpornbHbIe BONpoChbI:

1.Chopmynupyinte npuHuun Janambepa

2.Kak onpefgenseTca kKacaTtefibHoe YyCKOpeHue npu BpaLLeHnn
3.4T10 Ha3bIBalOT MOMEHTOM MHEpPUUK Tena (3anuwmnte popmyny)
4.3anvnwmnTe OCHOBHOE ypaBHeHWEe ANHAaMWNKM BpaLlatoLLlerocsa tTena

5.B kakux eguHuuax namepsieTcs MOMEHT nHepumm tena?
MpakTnyeckoe 3aHaATMEeNe7 PacyeT Ha NPOYHOCTbL CTyneH4yaToro 6pyca

Llenb paboThbil:

1.3aKkpenuTb YyMEHWA MO MOCTPOEHUD 3Mp NpofonbHbIX cuil N, HOpMarbHbIX
HanpskeHun [o],

2.HayunTbca HaxoanTb OnacHble CeYEHUs.

3.HayunTtbCcs npoBOANTb pacyeTbl HA NPOYHOCTb MNPU PACTSHKEHUN N CXKaTUN.

Pabota HanpaBneHa Ha popmupoBaHMe Creayrwmx 3NeMeHTOB KOMMeTeHUnin
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[3, ¢.170-173]

Mopsaok BbINONMHEHUA pabdoThl:

MonyunTb BapuaHT 3agaHve y npenogaBaTens:

[na cTepXHeW KPOHLUTEWHA, BbINOMNHEHHbIX M3 cTanu CT45, onpegenutb
Tpebyemyto nnowagb nonepeydHbix cevyeHmn n nogodbpatb no NMOCTy cooTBETCTBYHOLMUN
anameTp; onpenenqTb MNPOLEHT nepe — WM Heaorpysku Havmbonee Harpy>KeHHoro
CTEPXHSA NPU NPUHATLIX ANamMeTpax ceyveHus, NpuHsas [op] = 140 MIa.

[NocriedosamernibHOCMb peweHUss munogol 3adaqu:

1. CocTaBUTb CXeMY MO YCIOBUIO 3a4auMn.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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2. OI'Ipe,EI,eJ'IVITb peakunmn CTep)KHeﬁ n3 peLieHnd ypaBHeHVIVI paBHOBECUA ON14
NSIOCKON CXOOsALLENCS CUCTEMbI CUM U npoBepPUTb NPaBUIIbHOCTb HaNOEHHbIX peaKLl,VIVI.

3. OnpegenuTtb BUA AedopMaunmn CTePXKHEN U 3HAYEHUS NPOAOSbHbBIX CUI.

N
4. Ncnonb3ys ycnosue NpoYHOCTU ¢ = ~ <[], s koToporo onpeaensiem nrowaas

N
MonepeYHoro cevenuns [4]=—

lo]

5. Vicnonb3ya cTaHgapTHbIA psag  OvameTpoB, nogbuvpaemM COOTBETCTBYIOLLNIA
pa3Mep CeYEeHUN Ha KaXKaOM y4acTKe HarpyXeHus.

6. NpoBepsieM NPOYHOCTb Hanboree Harpy>XeHHOro CTePXHSI.

7. OnpenenuTb NPOLEHT Nepe — Unn HeJorpy3kn Hanbonee Harpy>KeHHOro CTEePXKHSA

lo]-o

o]

-100%, gonyckaeTcs neperpy3ka 0o 5%; Hegorpyaka 4o 15%.

8. OdbopmuTe Ha nuctax popmata A4 n caante npenogaBaTento

KoHTpoOnbHbIe BOMNPOCHI:

1.CcopmynupyiTte, B 4EM 3aKno4aeTcss MeToq CEHEHNS

2.MNepeuncnute BHYTPEHHME CUIOBble (PaKTOpbl, BO3HMKAKOWME B  MONEpeyYHOM
ceyeHUn Bpyca Npu pacTHKeHUM (CxaTun)

3.3anunwmnTe ycnosue NPOYHOCTM MPU PACTSKEHMU (CKaTUK)

4.470 Ha3bIBalOT JOMYCKAEMbIM HaNPsXKeHNeM?

5.4710 Ha3bIBaOT NpeaenomM NPoYHoOCTH ?

6.410 xapaktepusyeT KoadppuumeHT lNyaccoHa?

7.CdopmynupymnTe 3akoH ['yka ansa pactsxeHus (cxatms)

8.Kak onpepgenserca u B KakMx efuHMLAX W3MepseTcsa MOAyNb Ynpyroctu

maTtepvana

MpakTnyeckoe 3aHATMEe Ne8 PacuyeT npoyHOCTU Opyca Kpyrnoro rnonepeyHoro
ceyeHus

LUenb paboTbi:

1.3aKpenuTb yMeHMs MO NOCTPOEHMIO 3MNIOP KPYTALLMX MOMEHTOB.

2.Hayuntbca nogbupatb gnameTtpbl Banos no NOCTy.

Pabota HanpaBneHa Ha ¢opMMpoBaHME Criegylolmnx 3MeMEeHTOB KOMMeTeHuui
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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Jlumepamypa:[3 ¢c.180-192]

Mopsaaok BbINONHEHUA paboThbl:

1.MonyynTb BapmnaHT 3agaHus y npenogasaTens

2.Ana ctanbHOro Bana nocTOsIHHOrO MonepeyHoro cevYeHns onpeaesiuTb 3HayYeHus
MomMmeHTOB M1, M2, Ms; M4;

3.[locTponTb anopy KpyTALWMX MOMEHTOB;

4.0npegenutb AnaMeTp Bana U3 pacyeToB Ha MPOYHOCTb M XKECTKOCTb, NPUHSIB

[t] =30 MMa;
[¢] =0,02pan/m;
G=8-10*Mrla

5. OchopmuTe Ha nuctax popmata A4 1 coanTe npenogaBaTento

KoHTpoOnbHbIe BOMPOCHI:

1. MNepeuncnute BHYTPEHHME CUIOBblEe (DAKTOPbI, BO3HUKAKOLWME B NOMNEPEeYHOM
ceyeHun bpyca npu KpyyvyeHum

2.3anuwmnTe ycrioBme NpoYHOCTU NPU KpyYeHUH.

3.3anuwmnTe ycrnoBme XXeCTKOCTU NMpu KpyyYeHum

4. Kak onpefensieTcs U B Kakux eavHuLax namepsieTca Moaynb casura matepuana

5.3anuwuTe cbopmyrly ana onpegeneHna nondpHoro MomMeHTa uHepuun and

KosnbLa n Kpyra

MpakTnyeckoe 3aHaTMe Ne9 NMpumepbl 3aga4 Ha COBMeCTHOe AencTeue nsrnba
M KpyyeHus

LUenb paboThbil:
N3yunTb 0anH 13 BUOOB CNOXHOW Aedopmauumn - COBMECTHOE AENCTBUE KPYYEHUS

u nsrmoba.

Pabota HanpaBneHa Ha ¢opmMpOBaHME Crneayrwmx 3MEMEHTOB KOMMETEHUUN
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[1, c.20-22; 3 ¢.34-67]

Mopspok BbiNnonHeHUA paboTbl:
CocTtaBbTe KOHCMekT no TemMe «CoBMecTHoe AelcTBME Uu3rmba u KpyyeHus»,

N3y4dnTe N 3aKOHCNEKTUPYNTE pelueHre 3adaumn 2.27 ncnonb3ysa yyebHuk [3] Apkywa A.W.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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"TexHn4eckas MeXaHUKa. TeopeTnveckan MeXaHUKa n conpoTtueneHne

MaTtepuanos».c.238-240. Ocdopmute Ha nuctax popmata A4 n caante npenogasaTento.

KoHTpoOnbHbIe BONPOCHI:

1.Kakme Bngbl gedopmaumini OTHOCAT K CITIOXKHbIM Bugam?

2.Kak onpenensioT kacaTerlbHble HanNPsKeHUs Npu KpyYeHnn?

3.B kakux Toukax Bana npu KpyYyeHuMM BO3HUKAKT MaKCUMarsbHble KacaTellbHble
HanpsKeHns?

4. B kakux TOoYkax Bamna npu u3rnbe BO3HMKAKT MaKCMMarbHble HOpMarbHbIE
HanpsKeHns?

5.CdhopmynumpymnTte HazHa4yeHme rmnoTes NPOYHOCTH

MpakTtnyeckoe 3aHATUE Ne10 Popmbl ynpyroro paBHoBecus. [poaosnibHbIN
n3rn6. Popmyna Aunepa

Llenb paboTbi:

M3yuntb Gopmbl  ynpyroro paBHOBECUS, NPOLOSbHbIA  M3rMG U MeToabl
onpegeneHnsa NpoYHOCTM AeTanen npu NpoaosibHOM nM3rnbe

PaboTta HanpaBneHa Ha (QOPMMPOBaHWE CreayloLWMX 3NEMEHTOB KOMMETEHUMM
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[3, c.251-254]

MeToaunyeckue ykasaHus

1.MoHATHE NnpoaonbHOro narnba

Mpumepom sBNEeHUs NPOLONbHOro Marmba MoXeT MOCAYXWUTb ANMHHANA LUKONbHast
NMHENKa, K OOHOMY M3 KOHLOB KOTOPOM npunoxeHa cxumawwas cuna. CHadana
Matepman JMHENKU COMpOTUBNAETCA Harpyske, M nuHenka paboTaeT, Kak OObIYHbIN
CKumaembin 6pyc. 3atem, No SOCTUXKEHUN ONpeaeneHHON Harpysku, JIMHeNKa HaudnHaeT
nporpeccupytowle unarmbatbcss 6e3 CyLEeCTBEHHOrO YBENMYEHUSI CXUMAIOLWEN CUMbl K
TepsieT yCTOMYNBOCTD (T.e. rHeTcs 6e3 3aMeTHbIX YCUnuim BnnoTb 4O MOSIOMKK). ABneHune
NPOLONbHOr0 n3rnba MOXHO OOBSCHUTL TEM, UTO K peanbHOMY CTEPXHIO MPaKTUYECKU
HEBO3MOXHO MPUMEHUTb OCHOBHbIE T[MMNOTE3bl UM JOnyweHus conpomata - 006
OAHOPOAHOCTU, U30TPOMHOCTU U HENPEPBIBHOCTM MaTtepuana. [loaTomy npm NnpoaosibHOM

CXaTun CTEpPXHA, OaXe eclnin CKunMarwaa cuia rnpunoxeHa magearnbHO BOOJIb €ro OCU

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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OTAENbHbIE BOJIOKHA 3TOr0 CTEPXXHS HEOAMHAKOBO COMPOTUBIISIOTCA cCXaTuio (U3-3a
HEOOQHOPOAHOCTM U  aHM30TponuMM MaTepuana). B pesynbTate, npu OOCTMKEHUM
CKUMAIOLLEN CUIOW KPUTUYECKOW BENUYUHBI, CTEPXKEHb HAYMHAET n3rmbaTbCcsl B CTOPOHY

HanMeHbLlero cornpoTnBrieHNA BOJIOKOH

OnacHOCTb NOTEepuM YCTOMYMBOCTM OCOBEHHO Benuka [Ansi  TOHKOCTEHHbIX
KOHCTPYKUWUIN, CTEpPXHEW, nNnacTUHOK W obono4vek. PaccMoTpyM TOHKMIA  CTaribHOW
CTEPXEHb, ANMHA KOTOPOro 3HayuTesnbHO Bosiblie nonepeydHbIX pasmMepoB, CKUMaeMbIN
cunon F, HemMHoOro Gorbluen Kputuyeckon cunel Fup (cm. pucyHok 1). TNpumeHas meton
ceyeHnn, ybexgaemcs, YTo B pesynbTaTe WUCKPUBMEHUSI OCUM B MOMNEPEYHbIX CEYEHUAX
CTEPXHA BO3HUKAKOT ABa BHYTPEHHUX CUMOBbLIX baktopa — npogonbHaa cuna N = Fu
narmbarowmn  MoMeHT Mu. Takmm 00pasoM, WCKPUBIEHHBIA CTEPXEHb WCMbITbIBAET
coyeTaHne gedopMauuin LeHTpanbHOro cxatus u usrnba lMNMpu cxmmarwmx cunax, gaxe
HEMHOIO  MpPEBbLIWAKLWNX  KPUTUYECKYID  CUNY,  Hanpskenuss  u3rmba  moryT
HenocpeacTBEHHO yrpoXaTb MPOYHOCTM KOHCTPYKUUKU. O3TOMY KpUTUYECKOE COCTOSIHUE
KOHCTPYKUUK cumTaeTca HegonycTumbiM [Ons obecneyeHust yCTOMYMBOCTU HEoBXogmmo,
4YTOObI AENCTBYIOWAA Ha CTepXeHb CKMMatowasa cuna F Obina MeHblle KPpUTUYECKOW Fyp.
O603Ha4nm gonyckaemyto cxmmatowyto cuny [F], Toraa

[F] = Fi/[sy],

roe: [sy] — oonyckaembli KOO PULMEHT 3anaca yCTOMYNBOCTN.

OueBnaHO, YTO YCTOMYMBOCTb CTEPXKHSA obecneyveHa, ecnu [sy] > 1.

3HayeHne koapdmumeHTa 3anaca yCTOMYNMBOCTU 3aBUCUT OT Ha3HAYEHUSA CTEPXKHSA
n ero marepmana. ObblvHO ansa ctanen [sy] = 1,8....3; ansa 4yryHoB [sy] = 5....5,5; ans

aepesa [sy] = 2,8....3,2.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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2.®opmynbl Aunepa u ACUHCKOro Ans pacyeToB CTEPXKHEN HA YCTOMYNBOCTb

MepBble unccnegoBaHUA YCTOMYMBOCTM CXKaTblX CTepxHen Obinv npoBeaeHbl
akagemukom [MeTepbyprckont Akagemun Hayk JleoHapdom Jinepom (1707-1783 2.e.). B
AanbHenwem 6onbwaa pabota B 00nacTM TEOPETUYECKOrO WM IKCMEPUMEHTaNbHOro
crnegoBaHWs BONPOCOB YCTOMYMBOCTU Bbina npoBeeHa pPycCKMM ydeHbIM, Npodheccopom
MeTepOyprckoro MHCTUTYTa MHXeHepoB nyTen coobuweHns @.C. ScuHckum (1856-1899
2.2.), onybnukoBaBwumMm B 1893 rogy HayyHyo paboty «OnbIT pasBuUTUS NPOAOSIbHOMO
narnba.

JI. Ownnepom ©Obina npegnoxeHa dopmyna and onpeaeneHus BenUYuHbI
KpuTnyeckon cunbl Fkp, KOTOpPas NpuBoanTCA 3aechb 6e3 BbiBoAa:

ka = 172EImin /Inz,

roe: E — moaynb ynpyroctu nepsoro poAa; Imin - HAUMEHbLUUIA N3 OCEBbIX MOMEHTOB
WHEPUUN CedeHUsi, MOCKOSIbKY WCKPMBIIEHME MNPOUCXOAUT B MSIOCKOCTU HaMMEHbLUEN
XeCTKoCTH; In — npuBegeHHasa OnMHa CTepXHs, KoTopas MOXeT ObITb onpeaeneHa no
dopmyne:

In = pl,

roe: I — pnvHa CTepXHS; g — KO3MMUUMEHT npuBeaeHNA ONWHbI, 3aBUCALWMKA OT
crnocoba 3aKkpensieHNs1 KOHLIOB CTEPXKHS.

Hanbonee 4yacto BCTpevarlmecss Cnocodbl 3akpensieHUst KOHLIOB CTEPXKHS W
COOTBETCTBYHOLUME MM 3HA4yeHus KoapduumMeHTa npuBeOeHUs LnvHbI NpeacTaBneHbl
Ha pucyHke 2. BbiBog dopMynbl Onnepa OCHOBAH Ha M3BECTHOM 3akOHE [yKa, KOTOPbIN
cnpaBedsiMB nNub A0 npegena nponopumoHanbHocTh. [Moatomy opmynon 3unnepa
MOXHO NONb30BaTbCA He Bcerga. [Ansa onpegeneHvst npeaenos NpMMEHUMOCTM hopMy bl
Onnepa onpenenumM KpUTUYECKOE HanpsiKEHUe Okp, T. €. HanpskeHne, KoTopoe BO3HUKaeT
B MONEepPeYHOM cedeHnn Nnowaabio A CTEPXKHSA NP JOCTMXKEHUN KPUTUYECKON CUMbl

Owp =Fip / A = T2Elmin /[(UIP)A].

Onpefenvm HaMMeHbLUNIN pagnyc UHEPLNN imin MONEPEYHOro CEYEHUS CTEPXKHS:

imin = \(Imin / A) (30ech \ - 3HaK K8aOpPamHO20 KOPHSI).

Mepenuwem dopmyny ANs Okp Tak:

Owp = 2E / (Ul / imin?).

Beenem noHssimue 2ubkocmu cmepxHsi: A = upl / imin. 97O 6e3pasmepHas

BENMYMHA, XapakTepusylLwas pasmepbl CTEPXHA U cnocob 3akpenneHns ero KOHLOB.

OkoHuaTenbHO nony4vnm:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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Ow = ME / A
dopmyny 3inepa MOXHO NPUMEHSITb TOMNBLKO MNP BbINOMHEHUM YCIOBUS:
Oxp = mE /A%< Ony,

rae: Ony — Npenen nponopLUMoHanbHOCTM MaTepuana cTepxHs. CnemosaTenbHO,
JOJTKHO ObITb

AZN(T2E/ Ony) = Anpes  (30eChb \ - 3HaK kK8aOpPamMHO20 KOPHS).

BenuunHy, CToALLyl0 B MpaBOM YacTU HepaBeHCTBA, Ha3blBAKOT MNpeaenbHoN
rMékocTblo. MpenenbHas MOKOCTb 3aBUCUT TOMBbKO OT (PU3NKO-MEXAHUYECKUX CBOWCTB

maTepuana CTepxHsi.

Ycnosue npyMMeHMMocTu bopMyrbl Duniepa MOXHO 3anmcaTtb Tak: A 2 Anped, T.€.
dopmMmyna dunepa npMMeHuMMa nub B TEX Criyvasix, Korga rmbkoCTb CTEpXHA Gonblue
UM paBHa npegenbHon rmbkocTu. Tak, Ans CTepXHeW U3 HU3KOYrNepoaucTon cTanm
dopmyna dunepa npumeHnma, ecnm nx rmbkoctb A = 100. B Tex cny4asx, korga rubkocTb
CTEPXXHEN MeHblLUe npeaenbHon, opmyna 3unepa CTaHOBUTCA HEMPUMEHUMOW U NpU
pacyeTax nonb3ykTca aMnnpudeckon ghopmysioll SICUHCKOR20:

Owp =a— bA,

roe: av b — koapduumMeHTbl, 3aBUCALLME OT Matepuana wn onpegensiemble Mo
Tabnuuam cnpaBOYHMKOB.

Ecnn ctepxeHb umeet rmbkoctb A < 40, TO €ro MOXXHO paccyuTbiBaTb Ha NPOCTOe
ckaTue no gopmyrne oc = F/ A.

3.PacuyeTbl NpAMOSIMHENHbIX CTEPXXHEN HA YCTOMYMBOCTb

CyulecTtByeT Tpu Buga pacyeToB Ha YCTONYMBOCTb NPSAMOSIMHENHbIX CTEPXXHEN —
npoeKmMHbIU, NPO8ePOYHbLIU N cusiosoU.

MpoeKTHbLIN pacyeT 3aknyaeTca B oOnpederieHMn MUHMMArbHOro OCEBOro
MOMEHTa MHEPLMM NONEPEYHOrO CeYEHUsT CTEPXKHS NO hopmyne:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




MO-26 02 06-OM.02.M3 KMPK EFAP® ®I'EO0Y BO «KI'TY»

TEXHNYECKAA MEXAHNKA | C.18/24

Imin = F[sy](ul)? / (Tr?E),

roe: F- pencrteyowas Harpyska; [Sy] — [onyckaembl  KO3IdhdULUMEHT 3anaca
YCTONYNBOCTU; M — KOIPPULNEHT NpuBELEHNA ONUHbI CTEPXHSA; [ — OnnHA CTepXHs; E —
MOAYNb NPOAOSIBEHOM YNPYroCcTu.

Hanee HaxogaT rmbkocTb cTepxHs no dopmyne: A = ul / imin,

rae: imin = \(Imin / A), (A — now,adb cevyeHUsi CMepXKHs).

Mony4eHHyto rMBKOCTb CpaBHMBAIOT C NpeaesibHON ANs JaHHOro MaTepuana.

MpoBepoYHbIA  pacyeT 3aknovaeTcs B onpedeneHnn  OenNCTBUTESTbHOro
Koa(puumeHTa 3anaca yCTon4MBOCTU Sy N CPABHEHUN €ro C LOMyCKaeMbIM:

Sy = Fxp/ F 2 [sy].

CunoBoM pacueT 3aknodaeTcs B onpegeneHnn gonyckaemon Harpysku [F] no

dopmyrne:
[F] = Fwp / [sy].

PacueT cxaTblX CTEpXXHEN Ha YCTONYMBOCTb MOXHO CBECTU K pacyeTy Ha npocTtoe

ckaTue. [Npu pacyeTe NPUMEHSIOT CrieayroLyo opmyny:
[F] = @[oc]A,

roe: [oc] — ponyckaemoe HarpsbkeHne Ha cxaTtue; @ — KoauuneHT npogonbHOro
n3rmba (cnpaBoyHas BenvyuHa, onpegensemas no rabnvuam).

PacuyeTbl nokasblBalT, 4TO NpU NPoLOSIbHOM wu3rnbe Haubonee BbIrOAHBIMU
ABNSAOTCA KOMbLEBblE U KOPOOOUHbIE TOHKOCTEHHbIE CEYEHUS, UMEeoLne OTHOCUTENBHO

60nbLLON MOMEHT MHEPLINW.

MopsiaoK BbINONTHEHUA PabOThLI:
1.CocTaBbTe KOHCMEKT, UCMOoNb3yss MeToauYyeckne pekomeHgauuu, obopmMuTe ero

Ha nuctax hopmaTta A4 B Buae pedepara u caante npenogaBaTtento

KoHTpoOnbHbIe BOMNPOCHI:

1. YT0 Takoe npogonbHbIN U3rnbG?

2. 3anuwmnTe copmyny dunepa.

3. Kak 3aBucut KoadPUUMEHT NpuBEeAEeHUA OnWHbI, OT crocoba 3akpenneHus
KOHLOB CTEPXHSA.

4. B Kaknx cnyyasix MOXHO NpUMeEHATb hopMyny Aunepa?

5. Kak npon3BoaAT NPOEKTHbIM pacyeT CTEPXXHEN HA YCTONYNBOCTbL?

6. Kak npon3BogaT NpoBepOYHbI pacyeT CTEPXXHEN Ha YCTONYNBOCTb

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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7. Kak npon3BoAdAT CUOBOM pacyeT CTEepXXHEN Ha YCTOMYUMBOCTb

MpakTuyeckoe 3aHaTMe Ne11 LmnuHapuyeckue nepepaun. Neometpuyeckue
pa3mepsbl

Llenb paboTbi:
N3yunTb uunuHgpuyeckue sybyaTble nepegayun

Pabota HanpaBneHa Ha opmMupOBaHME Creayrwmx 3MEMEHTOB KOMMETEHUUI
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[3, ¢ 344-348]

MopsaaoK BbINOMIHEHUA PaboOThI:

CocTtaBbTe KoOHCMekT no Teme «UunuHopunyeckne 3ybyatble nepegayn» U3
yuyebHunka [3] Apkywa A.A. "TexHudeckasa MexaHuKa: TeopeTudeckasi MexaHuka Wu
conpoTtuBneHne matepuanos».c344-348 Ocdopmute Ha nuctax cdopmaTta A4 n coante

npenogaBartersito

KoHTponbHbIe BONpoOCHI:

1. MNMepeuncnute Buabl 3ybyaTbiX Nnepegay

2. Kak onpegenstoT nepegaTtoyHoe Ynucro 3ybyaTton nepegadn?

3. Yemy paBeH moaynb 3auenneHna?

4. MoryT nu HaxoauTbCA B 3auenneHun 3ybyaTble Kosfieca ecrnivm MX MOAynv He

paBHbI?

5. LenecooGpa3Ho nv HasHayaTb 4MCNO 3y6beB LIECTepHM CTaHOapTHOro

3BOJIbBEHTHOrO 3aLenneHns MeHbLue 177

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Mpaktnyeckoe 3aHaATUEe Ne12 Bapwmatopbl. [MpuHumMn penctBusa. Tunbl
BapuaTtopoB

Llenb paboTbi:

M3yunTb Tvnbl, NPUHUMN AeNCTBUA, 06nacTb NPUMEHEHNS BapuaToOpOB.

Pabota HanpaBneHa Ha opmMMpOBaHME CreayroLlmx 3MEMEHTOB KOMMETEHUNI
OK 01-02.04-05,09.T1K 1.1,1.4.1.5.

Jlumepamypa:[3, c.415-417]

MeToauyeckue ykasaHus

1 HasHauyeHue n o6nacTb NpuMeHeHUs (PPUKLIMOHHLIX Nepenay

@puKyUoOHHOU rnepedayel Ha3blBaeTCsd MexXaHu3M, Cchnyxawmn ansa nepegayvv
BpallaTenbHOro AOBWXKEHMSI OT OAHOro Bana K ApyroMy C MOMOLUbIO CUIT TPEeHUs,
BO3HUKAIOLWINX MEXOY HaCaXeHHbIMW Ha Banbl M NpwXaTbiMW APYr K OpYyry AuCKamu,
umnuHgpaMmm  nnu - KoHycamu. ®puKUMOHHbLIE nepefadyn OTHOCATCA K nepejadyam C
HenocpeacTBeHHbIM KOHTAKTOM. X paboTa ocHOBaHa Ha npuHUMNe UCNONb30BaHNA CUMbI
TPEHUS.

@PUKUUOHHbIE  rnepedayu  Haxo0sm  [PUMEHEHUE B  KY3HEYHO-NPECCOBOM
obopynoBaHun ((PPUKUMOHHBIE MpPecChbl, (OPUKUNOHHBbIE MOSOThI), MeTasnnopexyLmx
CTaHKax, TPaHCNOPTUPYIOLLNX MaLlUUHaX (Hanpumep nebeaku ¢ PpUKLUMOHHBIM NPUBOAOM);
B npubopax, CYeTHo-pewawwmux MawmHax wu T1.4. Hambonbwee npumeHeHne B
MaLLMHOCTPOEHUN NMEIDT (PPUKLNOHHBIE BapuaTopbl BapuaTopbl NpMMeEHSAI0T B npMBoaax
XUMUYECKOrO0 N TEKCTUIbHOro obopyaoBaHust ABa obecrneyeHusi: NraBHOrO U3MEHEeHUs
CKOPOCTHOIO pexumma "BbITArMBaHMA" BOMOKHA WM HamaTblBaHWUA HUTU Ha ©0abuHy; B
npuBogax UeHTpudyr And NfaBHOMO pasroHa OO OOCTMXKEHMS HeobXoaMMmOoW 4acToTbl
BpalleHus; B npumBodax paepeBoobpabartbiBatowiero obopymoBaHusa ANst U3MEHEHUSA
pexvuma obpaboTkn B 3aBMCUMOCTU OT NOPOAbI U CTPYKTYPbI MaTepuana.

P pPUKUMOHHBIE Nepeaaydn MOXHO KnaccuduumpoBaTth MO HECKONBKUM NpU3HaKkam:

1) NO pacnonoXxeHuto ocer Banos, N0 opMe Ten KayYeHus, No ycnosnsam paboTsbl;

2) N0 BO3MOXHOCTW perynupoBaHns nepegaTtoyHoro Yyncna.

2. floctonHcTBa (hpUKLUOHHbIX Nepeaay

1) npocToTa KOHCTPYKUMN,

2) NNaBHOCTb N GeclyMHOCTb paboThl,

3) BO3MOXXHOCTb Be3aBapuinHON cuTyaumm npu cryvyamHom neperpyske,

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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4) BO3MOXHOCTb MNJ1IaBHOIO U3MEHEeHUs NepeaaTovyHOro YMcna Ha xo4y MalluHbI.

3. HepoctaTkn hpMKUMOHHBLIX Nepeaay

1) 3HaumnTenbHaa paguanbHasi Harpyska Ha onopbl BarioB, KoTopas MOXeT Ao 35
pa3 npeBbiwaTb MNepegaBaeMoe OKPYXXHOE YycunMe W Bbi3blBalOllee WHTEHCUMBHOE
N3HalMBaHne paboymx arIeMeHTOB nepeaayv U paspyLleHne KaTkos.

2) dpuKUMOHHBIE HEe obecneymBaloT CTPOroro NOCTOSIHCTBA NepefaTodHOro yucna
NpU U3MEHEHUN Harpy3Ku

3) UMetoT cpaBHUTENBHO HeBbICOkMIA KT/,

4. ®pUKLUNOHHBbIE BapuaTopbl

Bapuamopom vnun 6eccmyrnieHyamol nepedayel Ha3blBaeTCsd MeXaHusMm Ans
NMaBHOIrO U3MEHEHUs NnepeaaTo4HOro OTHOLLEHMS.

B mMawmnHoCcTpoeHnn puKLUNOHHbBIE BapvaTopbl UCMOMb3YKT B CUOBbLIX NpMBOAaX,
MOLLHOCTb KOTOpPbIX Konebnertcs oT HebonbLUMX BENUYMH OO0 OECATKOB U Jaxe COTeH
kunosaTT. BapmaTtopsbl 661Bal0T 04HO- U ABYXCTyNeHYaThle.

OcHoBHoOMN KMHEMaTU4YeCKon XapaKTepUCTUKON nodoro BapuaTopa
aBnseTca duana3oH  peaynuposaHusi [I, paBHbIN  MakCUMarbHOMY nepeaaTovyHOMY

OTHOLUEHUIO, ﬂ,eﬂéHHOMy Ha MUMHUMaribHoe

(2.2.6),

[ina ogHoCTyneH4aTblX BapMaTopoB MpeuMyLlecTBeHHble 3HadeHna [ = 3...6. C
yBenMyeHnem amanasoHa perynmpoBanuna cHmxkaeTcsa KI[ sapmnatopa.

5. PasHoBMAHOCTU BapmMaTopoB

1) Jlo6oeol eapuamop (puc. 1) NPUMEHSIOT B BUHTOBbIX Npeccax u npubopax. B
TakoM BapuaTtope OCUM B3auMMHO MNeprneHOAMKYNsipHbl, a U3MEHEHWe CKOpPOCTM BEOMOro
Bana NpoMCXOAMT 3a CYET OCEBOro NepemMeLLeHms ponuvka. Jlobosoro BapnaTtop gonyckaeT
peBepCcMBHbIE BpalleHUs Be4OMOro Bana npyv OAHOCTOPOHHEM BpalLEeHUM BegyLlero.
Beoywwum 3BeHoM B nobosor nepefade MoxeT 6biTb NMbo ponuk, nnbo paboTarowmi
Topuom auck. MNMepepatoyHoe vmcno nobosoro Bapmuartopa

(2.2.7),

a anana3oH perynnpoBaHus

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycsi 8 1C: Konnedx
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PucyHok 1 Jlo6oBon Bapuatop

2) Bapuamopbl ¢  pa308UXHbIMU  KOHycamu (puc.2)  nNpUMeHsiloT B
MaLUMHOCTPOEHUN. [MTPOMEXYTOYHbIM 3BEHOM SBMSIETCA KIIMHOBOW pPEMEHb WU Lenb.
MnaBHOE W3MEHEHWe CKOPOCTENW BEAOMOro Bana [OCTUraeTcsl pasaBMKEHWEM WK
cOnmxeHnem KOHYCHbIX KaTKoB. KnMHOpeMeHHble BapMaTopbl NPOCTbl U HageXHbl. [1 = 2 -
3. NMepenaBaemasa mowHocTb 50 KBT.

LlenHble BapuaTopbl CrioOXHee W [OpOoXe, HO KOMMNaKTHee, [AOfroBeYHee U

HagexHee. [] He bonee 6. lNepegaBaemasn mowHocTb 30 KBT.

PucyHok 2. Bapuatopbl ¢ pa3gBKHbIMU KOHYCaMu
3) MHorogmuckoBble BapmMaTopbl (pUc.3) COCTOAT M3 NakeToB BEAYLUMX U BEOOMbIX
pas3OBMKHBIX  KOHUMYECKMX TOHKMX AOUCKOB. V3MeHeHne cKopocTM BeAoMOro Bana
OCYLLEeCTBNAETCS paguanbHbIM CMeLleHneM BeayLlero Bana OTHOCUMTENbHO Bedomoro. [

He Oonee 5.

PucyHok 3 MHorogmckoBbin BapmuaTop

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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4) TopoBble BapuaTopbl (p1C.4) COCTOAT U3 OBYX CHOCHbIX KaTKOB C TOPOWOHOM
paboyeri NOBEPXHOCTbIO M ABYX MPOMEXYTOYHbIX POSIMKOB. PerynnpoBaHue ckopocTen
NpPOM3BOOMTCA MOBOPOTOM POSIMKOB C MOMOLLBIO pblYaXXHOro mexaHusma. [ 3-6,25. U3
BCEX BaApMaTopoB OHW Hambornee KOMMNaKTHbl U COBEPLUEHHbI, HO UMEKOT CrOXHYI0 hopMy
n TpebyroT BbiCOKOM ToYHOCTM marotoBneHus. K.M.O. 0,95 - cambin BbicOKMI. TopoBble

BapuaTopbl HOpManuaoBaHbl Ans mowHocTten ot 1,5 go 20 kBT.

3= =

Tak e CyLecTBYIOT crneaylowme BuAbl (PPUKUMOHHBLIX BapvaTOpPOB: LUAPOBbIE,

MHOrogmckoBsble, C pa3aBM>XHbIM KOHYyCaMn 1 4p.

Mopspok BbiNoNHeHUA paboTbl:
1.CocTaBbTe KOHCMEKT, UCMOSb3ys METOAMYECKME peKoMeHAauun, opopmMuTe ero

Ha nuctax ¢opmaTa A4 B BUAE pedeparta u cgante npenogaBaTtento

KoHTporsnbHbIe BONpoChHI:

1.Kakne nepegayun HasbiBalOT PPUKLUOHHBIMA?

2.MNepeuncnuTte AOCTOMHCTBA N HEQOCTATKN (PPUKLMOHHBIX Nepeaay?
3.Mepeuncnute obnactb NpUMEHEHNS PPUKLMOHHBIX Nnepeaay?
4.[1ns Kakux Lenen ncnonb3yT PPUKLMOHHbIE BapuaTopb!?

5.I'Iepeqmcn|/1Te pa3HOBMOHOCTU BapmMaTopoB U obnactb ux npUMeHeHnA

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK EFAP® ®I'EO0Y BO «KI'TY»

MO-26 02 06-0r1.02.13

TEXHNYECKAA MEXAHNKA | C.24/24

MC"Oﬂb3yeMble UCTOYHUKU NUTepaTtypbl:

1.0paean A. A. Teopuss MeEXaHM3MOB M AeTanu MawuvH (ONEKTPOHHLIN pecypc)
y4yebHoe nocobue. — M.: KHoPyc, 2020

2.ConpoTtueneHne maTtepuanos (C npuMmepamun pelleHnsa 3agad), ydebHoe nocobue
/ H.M. AtapoB nop pepakuuen [.C. BapgaHsaH, A.A. lopwkos, A.H. JleoHTbeB. — M.:
KHoPyc, 2020

3.0paean A.A. ConpoTtmBneHue maTepuanoB (ONEKTPOHHbIN pecypc) yyvyebHoe
nocobue — M.: KHoPyc, 2020

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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