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1. MepeyeHb NNaHUPyeMbIX pe3ynbTaToB 06y4YeHUs No AUCUMNIIUHE (MOAYII0), COOTHECEHHbIX C
nnaHUpyeMbIMU pe3yribTaTaMu OCBOEeHUsl oGpa3oBaTenbHON NporpamMmm

VHMBepcaanble KOMneTeHUuuun

Tabnuua 1
HanmeHoBaHue
KaTeropum Kop HaumeHoBaHue Ko n HaumeHoBaHue nHaukaTopa Pe3ynbTatbl
(rpynnbi) KOMMNeTeHLun KOMMNeTeHUun [OCTUXKEHUSA KOMNeTeHuumn oby4eHus
KOMMNeTeHUUn
He npeAycMOTpeHbl y4eOHbIM NIAHOM
O6wwenpoceccruoHanbHbie KOMMNeTeHLUn
Tabnuua 2
Koa Koa 1 HaumeHoBaHue
HaumeHoBaHMe KomMneTeHLUN MHAMKaTopa AOCTUXKEHUs Pe3ynbTaThl 06y4YeHus
KOMMNeTeHLun
KOMMNeTeHuun
OrK-3 CnocobeH NpuMeHsTb na-3 ork-3 34 OMK-3.3
COOTBETCTBYOLLNIA HN3NKO- [emMoHCTpupyeT NoHMMaHue 3HaTb: OCHOBHbIE 3aKOHbI MEXaHWKM,
MaTemaTuyeckui annapar, PU3NYECKNX SABMEHUIA, 3HAHNE BUAObI MEXaHW3MOB, MX Knaccudmkaumio,
MeToAbl aHanmaa u 3NeMEeHTapHbIX OCHOB OMTUKY, obracTv NpMMeHeHus1; MeToabl pacyeTa
MOZENMpPOBaHMs, KBAHTOBOW MEXaHMKN 1 aTOMHOW | KWNHEMATUYECKNX NapaMeTpPoB ABWKEHMS
TEOPETUYECKOro U PU3UKM 1 YMEET NPUMEHSITb MEXaHU3MOB; OCHOBHbIE IMMNoTe3bI
3KCMnepMeHTarnbLHoro pr3nYecKkmne 3aKoHbl MEXaHUKK, | MEXaHWKN MaTepuaroB U KOHCTPYKLMIA;
nccrefoBaHus Npuy peLeHnm MOIEKYTSAPHOM OU3UNKMK, OCHOBHbI€ BMAbl HArpy3ok (cxarue,
npodeccroHarnbHbIX 3aaad TEPMOAMHAMUKN, SNEKTPUYECTBA | pacTskeHne, U3rmb, kpyyeHue, casur);
N MarHeTusamMa anist peleHuns TEOPUI0 HaMnpsiKEHHOro COCTOSHUS U
TUMNOBbIX 3aaa4 NPOYHOCTU MaTePMaroB Npu CIOXHOM
HarnpskeHHOM COCTOSIHUM
Y3 OMNK-3.3
YMeTb: MogenupoBaTb KUHEMATUKY
NPOCTENLLMX MEXAaHN3MOB; paccyUTbIBaTb
Ha NPOYHOCTL CTEPXKHEBLIE CUCTEMDI,
3f1EMEHTbI TEMNOTEXHNYECKOrO
o6opyaoBaHusi Npy OENCTBMU TENS0BbIX
Harpysok; paccunTbiBaTb COeANHEHNS,
nepegayv, onopbl, Basbl, MydTbl
B3 OMNK-3.3
Bnapetb: MeToamkamu pacyeTa 3anaca
NPOYHOCTU N HAAEXKHOCTU TUMOBbIX
KOHCTPYKUMIA B YCIOBKSIX TEMJIOBbLIX
Harpysok
MpodeccnoHanbHble KOMNETEeHUUH
Tabnuya 3
Kon HanmeHoBaHue Koa v HanmeHoBaHMe HAMKaTopa AOCTWKEHUA Pe3ynbTatbl
KOMMeTeHuun KOMNeTeHuumn KOMNeTeHUuun obyyeHus
He NpeAyCMOTPEHbI Y4e6HbIM NNaHOM
2. MecTo gucumnnuHbl (Moayns) B CTPYKType obpa3oBaTesibHOM NporpaMmmbl
MecTo gucumnnuHbl B CTPYKTYpe oOpasoBaTenbHON nporpamMmbl; 0bsizaTenbHas 4acTb.
Tabnuua 4
Kon MpepwecTBylOWME MapannenbHo ocBanBaemblie n
ocneaytolime AUCLUNIIUHBI
KOMneTeHUuun AVUCLUMNNWUHBI AUCLMNNUHBI
OrK-3 MHxeHepHas u OnekTpocHabXeHue; Mpoun3BoACTBO U pacnpeneneHne
KoMMbloTepHas rpaduka; TeopeTuyeckme oCHOBbI 3MEKTPOSHEPINY;
dusuka; 3NEKTPOTEXHUKM Teopusi aBTOMaTU4ECKOrO YNpaBreHust;
MaTtemaTuika; TeopeTnyeckme 0CHOBbI CUCTEM
Xumus; aBTOMAaTM3MPOBAHHOTO MPOEKTUPOBAHUS;
OneKTpoHWKa MaTemaTtnyeckoe MOeENMPOBaHME B

ANNIEKTPOIHEPreTuKe N N1eKTPOTEXHUKE

3. O6bem AucUUNNMHBLI B 3a4€THbIX eAuHULaX C YKa3aHWeM KonnyecTBa akafgeMUiyeckux 4acos,
BblAelNeHHbIX Ha KOHTaKTHYI paboTy oby4yalowmxcs ¢ npenogaBarenem (nNo BuUAaM y4eOHbIX 3aHATUMN) U
Ha caMOCTOATeNbHY paboTy ob6y4arowmxcs

Tabnuuya 5
Bup yye6HoOM paboThl Bcero yacos Kypc 2 Kypc 3
AynuTopHasi KOHTaKTHas 14 6 8
pa6oTa (Bcero),




B TOM YUCnE:
NeKUMoHHbIe 3aHATuA (J13) 4 2 2
nabopatopHble paboTel (JIP) 0 0 0
npaktudeckme 3aHaTtus (M3) 10 4
BHeayauTOpHasa KOHTaKTHasA 6 3 3
pa6ora, KCP
CamocTosiTenbHas pabota
(Bcero),
B TOM Yucrne: 147 59 88
nogrotoska k JIP / M3 20 10 10
BbinonHeHue PP / kypcosoro 30 ) 30
npoekta (paboThl)
CcaMOCTOsAITENbHOE MU3y4eHne 67 35 32
maTtepuana
noaroToBKa K 3a4€Ty 14 14 -
NoAroToBKa K 3K3ameHy 16 - 16
® TecT, 3agaHusa no TecT, 3agaHusa no TecT, 3agaHus no
OpMbI TeKyLLLero KOHTPOss . o .
yCneBaeMocTH BbIMOMHEHMWIO NPAKTUYECKOW | BbINOSIHEHWIO MPAKTUYECKON | BbIMNOMHEHUIO NPAKTUYECKOM
paboTbl paboTbl paboTbl
dopMbl NPOMEXYTOYHOM | 3ay4eT, 3K3aMeH, KypcoBas sauer aK3aMeH, KypcoBas pa6oTa
aTTecTaumm pa6oTa
KoHTponb 13 4 9
UTOrO: vac. 180 72 108
UTOrO: s.e. 5 2 3

4. CogepxaHue AUCLUMITUHBI, CTPYKTYpMpPOBaHHOE No TemaM (pasfenam), ¢ ykasaHueM OTBeAEeHHOro Ha
HUX KONMYeCTBa aKafleMUYEeCKMX YacOB U BUAOB YUYEeOHbIX 3aHATUI

Tabnuua 6
Buabl y4eOHOM Harpy3ku 1 UX T OEeMKOCTb, Yacbl
Ne HanmeHoBaHue pasgena Ably Py pyA 2 Bcero
pasgena AUCLMUNNUHbI n3 NP n3 CPC KCP KoHTponb 4acos
1 OCHOBbI TEOPETUHECKOW MEXAHUKM - 2 20 1 3 28
2
2 OCHOBbI CONPOTUBEHUA MaTepnanos - 2 39 1 3 45
3 OCHOBbI TEOPUM MALUMH U MEXAHU3MOB 1 - 2 29 2 3 37
OCHOBbI NPOEKTUPOBAHMUSA U
4 KOHCTPYMPOBAHWSA MEXaHU3MOB 1 ] 4 59 2 4 0
WUtoro: 4 0 10 147 6 13 180
4.1. CopepxxaHue NEeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne | HaumeHosanme CopepxaHue nekumm . Kon-
n3 pazaena Tema nekuum (mepeveHb OuaaKTUYECKUX equHuLL: BO
paccMmaTpuBaeMbIx NMOATEM, BONPOCOB) YyacoB
Kypc 2
1 | OcHoBbl OcHoBbI CTaTUKKN Cuna. MNMpoekums cunbl Ha ochb. 2
TEOpETMNYECKON MOMEHT cunbl OTHOCMTENBHO TOYKM K ocu. Mapa cun.
MeXaHuKn OCHOBHbI€ NOHATUS OcHoBHasi TeopemMa CTaTUKK. YCNoBMS paBHOBECUS.
OcHoBbl COMpPOTUBIEHNS MaTepMarnos CBsI13U U NX peakunm.
COMpOTUBIEHNS [MpOYHOCTB, XECTKOCTb, YCTONYMBOCTb.
MaTepuarnos MeTtog ceveHwuin. BHyTpeHHUue cunoBble hakTopbl.

Ontopbl BHYTPEHHUX CUMOBBIX (HaKTOPOB.
[MoHaTHe 0 HanpshxeHuax u gecdopmaumsax. 3akoH 'yka.

Wrtoro 3a kypc:| 2

Kypc 3
2 | OcHoBbl TEOPUU OCHOBbI TEOPUN MALLVH U MepenaToyHoe oTHOLLEHNe. MHOrocTyneH4aTble NpocThbie 2
MaLLWH 1 MEXaHU3MOB nepegayu.
MEXaHU3MOB OCHOBbI NPOEKTUPOBAHUS U Beibop maTtepuana 3ybuaTtbix nepegay. Pacyer
OcHoBebl KOHCTPYMpOBaHWA JoryckaemMbix HanpskeHun. MpoekTHbIM pacyeT 3ybyaTtbix
NPOEKTUPOBaAHUS | MEXaHN3MOB nepeaad pegykrtopoB. [poBEPOYHBIN pacyeT 3ybyaTtbix
" nepegad. Pacyet cvn B 3auenneHunn.
KOHCTPYMpOBaHus
MEXaHU3MOB
Wtoro 3a kypc:| 2
Wtoro:| 4
4.2. CopepxaHue nabopaTopHbIX 3aHATUN
Tabnuuya 8
Ne | HaumeHoBaHue HanmeHoBaHue CopepxaHue nabopaTtopHon pa6oThbl Kon-
ne pasgena na6opartopHou paboTbl (nepeyveHb AnaaKTUYECKUX eguHNnLL BO




paccmaTpuBaeMblx NoATEM, BONPOCOB) yacos
He npegycMOTpeHbl Y4eOHbIM NIAHOM
4.3. CopepxaHue NpaKTU4YeCKMX 3aHATUN
Tabnuuya 9
CopgepxaHue NPaKTU4eCKOro 3aHATUA Kon-
Ne | HaummeHoBaHue Tema npakTuyeckoro .
na3 paanena 3aHSTUS (nepeveHb ouaaKTUYECKUX equHuLL; BO
paccmaTpuBaeMblx NogTeEM, BONPOCOB) yacos
Kypc 2
1 | OcHosebl Onpepnenexue peakuuii onop Mpoekuusi cunbl Ha ocb. MOMEHT curbl OTHOCUTESNBHO 2
TeopeTnyeckon KOHCOMbHOW U iBYX OMOPHOMN Touku. MNapa cun. Ycnosusa paBHoBecus. CBs3n U Nx
MEXaHWKU Ganku. peakumu.
Onpepnenexue peakuuii onop Mpoekuusi cunbl Ha ocb. MOMEHT cuIbl OTHOCUTENBHO
KOHCOrbHoM Ganku ¢ Touku. MNapa cun. Ycnosusa paBHoBecusl. CBsI3n U Nx
pacnpeneneHHon Harpy3kon peakuuu.
2 | OcHoBbI MocTtpoeHue antop MeTtoa ceveHuin. BHyTpeHHUe cunosble hakTopbl. IMopbl 2
COMPOTUBIIEHUS n3rmbaroLLmx MOMEHTOB U BHYTPEHHUX CUIOBbIX (DaKTOPOB.
MaTepuanos nonepeYHbIX cun nNpu nsrnde
Wtoro 3a kypc:| 4
Kypc 3
3 | OcHoBbl TEOpUU KuHemaTtunyecknii n cnnoson MepenaToyHoe oTHoLweHne. MHorocTyneH4aTble NpocTble 2
MaLUUH 1 aHanua npocTbIxX nepegayu.
MEXaHU3MOoB MHOroCTyneH4yaTbIx nepegay
4 | OcHoBbI PacuyeT Ha npo4HOCTb BbiGop maTepuana 3yb4aTthix nepegad. Pacyet 4
NPOeKTUPOBaHMSA | nNepegay 3auenfieHmem. [onyckaeMbix HanpsikeHui. MpoekTHbIN pacyeT 3ybyaThbix
7 nepenayv peayktopos. [MpoBepoYHbIN pacdeT 3ybyaTtbix
KOHCTpYMpOBaHus nepenay. Pacyet cun B 3auenneHmu.
MEeXaHN3MOB
Wtoro 3a kypc:| 6
Wroro:| 10
4.4. ConepxxaHne caMoCTOATENbHON paboThl
Tabnuua 10
Ne | HaumeHosanme Bug caMOCTORTENLHON CopepxaHMe CaMOCTOATE NTbHOMN pa6.0Tb| Kon-
nin pazaena paBoThI (nepeyveHb AuaaKTUYECcKux equHunLL; BO
paccmaTpuBaeMbix NogTeM, BONPOCOB) yacos
Kypc 2
1 | OcHoBbl NMOAroTOBKA K MPaKTUYECKUM Mpoekuus cunbl Ha ocb. MOMEHT curnbl OTHOCUTENBHO 10
TEOpETMNYECKON 3aHATUAM 1 OchopMIeHne ToukuW. Mapa cun. Ycnosusa paBHoBecusl. CBsI3n 1 nx
MEXaHWKK OoTYeTOoB peakuuu.
OcHoBsbl Mpoekuus cunbl Ha ocb. MOMEHT Curbl OTHOCUTENBHO
COMpOTUBIEHNS ToukuW. MNapa cun. Ycnosusa paBHoBecusi. CBs3n 1 nx
maTtepuanos peakumu.
[MocTpoeHne antop n3rnbaroLLmMX MOMEHTOB M NOMEPEYHbIX
cun npu nsrmnde
2 KuHemaTtumka Toukw. 35
MocTtynatensHoe aBwKeHne TBEpAOro Tena.
BpawartenesHoe aBwkeHve TBepgoro Tena.
lMnockonapannensHoe ABWKEHNe TBEPAOro Tena.
CaMOCTOATENbHOE U3yYeHne LleHTpanbHoe pacTsxeHue (cxatue).
maTepwuana Ounarpamma pactsxeHns. MexaHuyeckne cBonCTBa
MaTepuaros.
TBepaocTb MaTepuarnos.
YcnoBue npoyHocTu. Buapl pacyeToB Ha NPOYHOCTb.
YcnoBre NPOYHOCTU NMPU PaCTSHXKEHUN.
3 OcHoBHasi TeopemMa CTaTUKK. YCNoBWS paBHOBECKS. 14
CBA3n 1 nx peakuun.
KuHemaTtunka Toukw.
OCHOBHOW 3aKOH AMHaMUKKW. [1Be 3agavm AMHAMUKU.
.. OO6Lwwpe Teopembl AMHAMUKKN TOYKU. KONn4ecTBO 1 MOMEHT
NMOAroTOBKA K 3a4€Ty
KOnM4ecTBa ABMKEHUS.
[MpOYHOCTB, KECTKOCTb, YCTONYMBOCTb.
MeTopg ceveHun. BHyTpeHHUe cnnoBble hakTopbl.
Onopbl BHYTPEHHMX CUITOBbIX (DaKTOPOB.
v ap.
WTtoro 3a kypc:| 59
Kypc 3
4 | OcHoBbl TEOPUM NOAroTOBKA K MPaKTUYECKUM MepenaToyHoe oTHOLLEHNe. MHOrocTyneH4aTble NpocThbie
MaLLWH 1 3aHATUSM 1 odbopMIieHre nepegfayu. 10
MEXaHU3MOB 0TYETOB Bbibop matepuana 3ybyaTthbix nepegay. Pacyer




OcHoBblI JornyckaeMblX HanpshkeHW. MNpoeKTHbIN pacyeT 3yGyaTbix
NPOEKTUPOBAHWS nepenay peaykTopoB. MpoBepoYHbIi pacyeT 3yGuaThIx
" nepefay. PacyeT cun B 3auensieHum.

5 | KOHCTPYMPOBAHUS | BLINOMHEHWE KypCOBOIA «MpoekTpoBaHMe 1 KOHCTPYNPOBaHME OQHOCTYNEeHYaToro

MexaH13MoB paboThbl peaykTopa» >

6 KoadhduumeHT nonesHoro gevictens. Beibop geuratens.
KnHemaTtnyeckuin 1 cunoBomn aHanma 2-x cTyneH4aTbix
penyKTOpoB.

O6LLUMe cBefeHUst O MOALLMMHUKAX. 32
Cxema yCcTaHOBKW MOALUMMHUKOB B OMNopax.
PacyeT Ha NpoYHOCTb NOALUMMNHUKOB KavyeHUS.
Cmaska nogLMNHUKOBBIX Y3I10B.

CaMOCTOATENbHOE U3ydeHune
maTepvana

7 MalumnHa n mexaHusm.

MpuBog u ero cTpykTypa. NepegatoyHoe OTHOLLEHME.
MpocTble nepeaayn n nx OCHOBHbIE XapaKTEPUCTUKN.
MHorocTyneHuyaTble NpocThle Nepeaayun.

OCHOBbI AVHAMUKM MEXaHU3MOB

KoadhduumeHT nonesHoro gevictens. Boibop geuratens.
KuHemaTnyeckuii n cunosomn aHanus 2-x CTyneH4aTbix
penyKTopoB.

PacyeT Ha NpoYHOCTb MNOALUMMNHUKOB KaYeHUS.

Cma3ska NnogLMNHUKOBBIX Y3I10B.

CoeguHeHnsa getanen MallunH

LLInoHo4YHbIe coeqmHeHus. PacyeT Ha NpoOYHOCTb.
MydbTbl. Mogbop 1 pacyeT Ha NPOYHOCT.

Cwmaska mexaHudeckux nepegad. Beibop copta macna.
To4YHOCTb M3roTOBNEHUS AeTanen U UX COeANHEHWIA
PasmepHas To4HOCTb. OTKNOHEHUs 1 JONYCK pa3Mepos.
CoeavHeHve aByx getanen. Nocagka.

[onyckn bopmbl M B3aMMHOIO PacnosioKeHus

NoAroToBKa K 3K3ameHy 16

WTtoro 3a kypc:| 88

Utoro: | 147

5. MeToauyeckue ykasaHusa Ansa obyyarolmxcsa N0 0CBOEHUIO AUCLUNNUHBLI (Moayns)

MeTogunyeckme ykasaHus npu paboTe Ha nekuum

[o nekunn cTygeHT AOMMKEH NPOCMOTPETb Y4E€OHO-METOOUYECKYHD U HAYYHYIO NUTEpaTypy MO TEME NeKumn
ONsi Toro, 4To6bl MMETb NpeacTaBneHne o Npobnemax, kotopble 6yayT NOAHATLI B NIEKUUN.

Mepen Havanom nekumn obyvaowmumcss coobliaeTcsa TemMa nekuun, nnaH, BOMPOChl, Noanexalue
pPacCMOTPEHMIO, [OBOAATCA OCHOBHblE NUTEpaTypHble MCTOYHUKW. Becb y4yebHbIi MaTepuan, coobuiaemblii
npenogasaTenem, OOMKEH He NpocTo npocnywmuBaTbed. OH AOMKEH ObiTb aKTMBHO BOCMPUHAT, T. €. YCNbIlaH,
OCMbICIIEH, MOHAT, 3adMKCUpoBaH Ha Oymare 1 3akpensneH B namsaTtu. [puctynasa K criyllaHuio HOBOro y4ebHoro
mMaTepuana, nofe3Ho MbICIIEHHO YCTaHOBUTb €ro CBSA3b C paHee u3yyeHHbIM. Creasi 3a TEXHWMKON YTEHMS nekuum
(aKUeHT Ha CyLecTBEHHOM, MOBbILWEHWE TOHA, W3MEHEHMe pwuTMa, May3a u T. n.), Heobxogumo Bcnen 3a
npenogaBaTenemM yMeTb BblAensiTb OCHOBHblE KaTeropuu, 3akOHbl M OMpefensTb UX coaepxaHue, npobnembl,
npegnonaraTe UX BO3MOXHbIE peLUeHUsi, AokasaTenbCcTBa W BbiBoAbl. OcyllecTBnas Takyto paboTy, MOXHO
3HaunTenbHO obneryntb cebe noHMmaHWe y4yebHOro maTepuana, €ro KOHCMEKTUPOBaHME W OanbHevee
n3yyeHue.

MeTogunyeckne ykasaHUs Npu NOAroToBKe U paboTe Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckne 3aHATMA MO AUCUUMIIMHE MNPOBOOATCSA B UENAX BblpaboOTKUM MPaKTUYECKUX YMEHUN WU
NPMoBpeTEHNS HaBbLIKOB B PELLEHNN NPOdECCUOHANbHbIX 3a4au.

MogroToBka oGyvaroLWErocs K NpakTM4ecKOMy 3aHATUIO MPOM3BOAMTCA NO BOMpOcaMm, pa3paboTaHHbIM Anis
Ka>KOOM TeMbl MpaKkTUYeCcKMX 3aHATMM M (unu) nekumn. B npouecce MOAroTOBKM K MPaKTUYECKUM 3aHSTUSIM,
HeobxoanMo obpaTuTb 0COB0E BHUMAHME Ha CaMOCTOATENTbHOE U3y4YeHNe peEKOMEH40BaHHOM NMTepaTypsbl.

PaboTta cTyaeHTOB BO Bpemsi MPaKTUYECKOTO 3aHATUSI OCYLLECTBMSAETCA Ha OCHOBE 3adaHui, KOTopble
BblgaloTcs obyvalowumcs B Hadane wnu BO BpeMsl 3aHATMSA. Ha npakTnyeckux 3aHATMSX NpUBETCTBYETCH
aKTMBHOE y4acTue B OOCYXOEHMM KOHKPETHbIX CUTyauui, CNOCOBHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWA HAXOaWUTb
Hanbonee a@EKTNBHbIE PELLUEHUS MOCTABMEHHbLIX MNPOOMEeM, yMeTb HaxoawuTb MOME3Hbld LAOMNOMHUTENbHbIV
MaTepuan Mo TeMaTuke 3aHATMA. Ha npakTnyeckMx 3aHATusX obyvarowmecs [OSMKHbl yMEeTb BblpaboTaTb
ornpeneneHHble pelleHnst No 06o3Ha4YeHHoN npobrieme. B 3aBUCMMOCTM OT CIOXHOCTM MpeanaraeMbiX 3agaHui,
uenen 3aHATMSA, obLLen NOAroToBKM obyyaroLmxca npenogaBaTenb MOXET NOAcka3aTb 00y4aloLWMMCs anropuTm
peLleHns nnu nepBoe OencTBue, UM ykasaTb obllee HanpaBrneHue paccyxaeHui. [NonydeHHble pesynbrathbl
obcyxaarTes ¢ No3nUUA UX afekBaTHOCTU N 3pPEKTUBHOCTY B PaCCMOTPEHHON CUTyaLUun.

MeToaunyeckue ykasaHus NO cCaMOCTOATeNIbHOW paboTte
OpraHusaums camocTosiTeNbHOM paboTbl 00y4YatoLMXCS OPUEHTUPYETCA HA aKTUBHbIE METOAbl OBMadeHUs
3HaHUSIMM, pas3BUTNE TBOPYECKUX CMOCOBHOCTEN, NEPEXO OT NMOTOYHOIO K MHAMBMAYaNN3MpPoBaHHOMY 00Yy4eHMIO C
y4eTOM NOTPEBHOCTEN M BO3MOXHOCTEN 00Yy4atoLLerocs.




CamocTosTenbHas pabota ¢ yd4yebHukamu, y4ebHbIMM MoOcobusiIMK, Hay4YHOWM, CMpPaBOYHON NUTEpPaTypowu,
mMaTepuanamy nepuoanyeckmx usgaHuin u NHtepHeTta siBnsietcs Hanbonee adpdekTMBHLIM METOAOM MONyYeHUst
JOMOMHUTENbHBIX 3HAHWIA, MNO3BOMNSAET 3HAUYUTENbHO aKTMBM3UPOBATb MNPOLIECC OBMafeHus UHdopMaLnen,
cnocobetByeT Gornee rrnybokoMy YCBOEHWUIO M3y4aeMoro MaTepuana. Bce HOBble MOHATMS MO M3ydYaemol Teme
HeobX0ANMO BblyYnTb HAU3YCTb.

CamocTosTenbHas paboTta peanuayeTcs:

e HermocpeacTBEHHO B NpoLecce ayauTOPHbIX 3aHATUIA;

© Ha NEeKUUSIX, NPaKTUYECKUX 3aHATUSIX;

eB KOHTaKTe C npenogaBaTefieM BHE paMoK pacrnuncaHus;

eHa KOHCyNbTaUMsiX MO y4yeOHbIM BoOMpocaMm, B XO4e TBOPYECKMX KOHTAKTOB, MpU NUKBMOALUM
3a[0/MKEHHOCTEN, NPU BbINOMHEHUN MHOAUBUAYaNbHbIX 3ad4aHuii U T. 4.,

e B METOAMYECKOM KabuHeTe, AoMa, Ha kadpeape Npu BbINOHEHUN 0ByYatoLLMMCS Y4eOHbIX U MPaKTUYECKUX
3agau.

OdpeKkTUBHBIM  CPEACTBOM  OCYLLECTBEHUS  oby4alolmMmMcs caMocTosTenbHon paboTbl  sBRsieTcs
3MeKTpoHHas UHGOpPMaLMOHHO-0OpasoBaTenbHas cpefa yHuMBepcuteTa, koTopasi obecrneyvBaeT [ocTyn K
y4ebHbIM nnaHam, paboyuMm nporpaMMam AUCUMNNMH  (MoAynen), MpakTuK, K WU3OaHUSM  SNEeKTPOHHbIX
ONBNMOTEYHBIX CUCTEM.

MeToaunyeckue ykasaHusA No NOAroToBKe K TECTUPOBaHUIO

TecToBble 3agaHWs — cuUCTeMa CTaHOapTU3MPOBaHHBLIX 3adaHwui, No3BoNgAWas aBToMaTU3MpoBaTb
npoueaypy M3MepeHUs YPOBHSI 3HaHWUI 1 yMeHUIA obyyatoLerocs.

YcnewHoe BbINOMHEHWE TECTOBbIX 3a4aHui ABNsSeTcst He0b6XO0AMMbIM YCNOBUEM MTOTrOBOW MOMOXUTENBHOW
OueHKW. BbImonHeHne TecToBbIX 3agaHuin NpedocTaBnsieT 00y4arowMMCca BO3MOXHOCTb CaMOCTOSTENbHO
KOHTpOnMpoBaTb YpPOBEHb CBOUX 3HaHWWA, OBHapyxwusaTb Mpobenbl B 3HAHWAX W MPUHUMATb Mepbl MO KX
nukempaumn. dopMa M3noxeHns TECTOBbIX 3a4aHUn NO3BOMNSET 3aKpenuTb U BOCCTAHOBUTL B NaMATV NPOMAEHHbIN
MaTepuan. TecToBble 3ajaHus OXBaTblBalOT OCHOBHblE BOMPOCHI MO M3ydaemonm Teme. [Ona dopmupoBaHus
3agaHni MCnonb3oBaHa Kak 3akpbiTad, Tak U OTKpbITas dopma. Y oby4vatowerocs ecTb BO3MOXHOCTb Bblbopa
NpaBWMbHOrO OTBETa WU HECKOMbKUX MNpPaBUMbHbIX OTBETOB W3 4Mcna MnpeariokKeHHbIX BapuaHToB. [nsd
BbIMOMHEHNS TECTOBbIX 3agaHui obyvalolmecd [OOMKHbl  M3yYWUTb FMEKUUOHHbIM  MmaTepuan no  Teme,
COOTBETCTBYIOLWME pa3gensl nutepatypbl no aucumnnuHe. KOHTPOmMbHbIA TECT BbINOMHAETCS Obyvarowmmcs
CaMOCTOATENbHO BO BPEMS NPAKTUYECKUX 3aHATUN.

6. lMepe4yeHb y4yebOHOM NUTepaTypbl U y4eOHO-METOANYECKOro obecneyeHns AN CaMoOCTOATENbHOMN
paboTbI

Tabnuua 11

KHMXHbIN Jlutepartypa

thoHa (KP)
nnn
3NEeKTPOH.
pecypc (3P)

Ne ABTOp(bI), HAUMEHOBaHWe, MeCTO, roa U3paHus
n/n (ecnu ecTb, ykasaTtb «rpud»)

ans
y4ye6Has camocT.
paboTbl

1. Cratuka 1 aneMeHTbl NPUKNaaHON MexaHKN [QneKTPOHHbIN pecypc] :
yyebHO-meToamM4ecKkoe nocobune No TeEOPETUHECKON N NPUKNagHOW
MexaHuKe NS CTYAEeHTOB AHEBHOW chopMbl 06yyeHms / cocT. B. A. Kosnos,
B. 1. Kopo®kuH, M. I'. OpasH. — OneKTPOoH. TEKCTOBbIE AAHHbIE. — P n
BopoHex : BopoHeXCcKuin rocyaapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHbIN
yHuBepcutet, 96C ACB, 2016. — 52 ¢. — 978-5-89040-592-0. — Pexum
pocTtyna: http://www.iprbookshop.ru/59132.htmi

2. JleoHoBa, O. B. lMNpuknagHasa mexaHuka [QneKTpoHHbIN pecypc] :
nabopatopHbin npaktukym / O. B. JleoHoBa, A. W. BawwyHuH, K. C.
HuWKynuH. — 3nekTpoH. TekcToBble AaHHble. — M. : MockoBckas 3P +
rocyaapcTBeHHasi akageMmsi BOAHOro TpaHcnopTa, 2007. — 56 ¢. — 2227-
8397. — Pexxum goctyna: http://www.iprbookshop.ru/46749.html

3. MpuknagHasa mexaHwuka: y4ebHuk / BeryH MN.A., Kopmunuupein O.11.,
MonutexHuka: 2020.- Pexnm goctyna: 3P +
https://elib.samgtu.ru/getinfo?uid=els samgtulliprbooks||94831

4, MpuknagHas mMexaHuka. Teopuss MEXaHN3MOB M MaLUMH [ONEKTPOHHbIN
pecypc] : yuebHoe nocobue / A. [I. Bapposckuin, b. B. BopoHuH, I1. A.
Bubukos [ gp.]. — ONeKTPoH. TeKCcToBbIE AaHHble. — M. : N3patenbckui oP +
Oom MMUCnC, 2015. — 96 c. — 978-5-87623-889-4. — Pexum goctyna:
http://www.iprbookshop.ru/64193.html

5. Kaszakos, [1. B. NpvknagHas MexaHuka [QneKkTpoHHbIN pecypc] :
nabopatopHbii npaktukym / 1. B. Kasakos, J1. W. Kyrpeiwesa. —
OneKTPOH. TEKCTOBbIE AaHHble. — CTaBponornb : CeBepo-KaBkasckui oP +
denepanbHbin yHuBepcuteT, 2016. — 101 ¢. — 2227-8397. — Pexum
pocryna: http://www.iprbookshop.ru/66094.html

6. 3nomkoBckuin, B. M. MpuknagHas mexaHvka [OneKTpoHHbIN pecypc] :
yuebHoe nocobue / B. M. 3unomkoBckuii, V. B. Tponukuin. — DNeKTpoH. oP +
TEKCTOBbIE AaHHble. — EkaTepuHOypr : Ypanbckuin deneparnbHbii



http://www.iprbookshop.ru/59132.html
http://www.iprbookshop.ru/46749.html
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||94831
http://www.iprbookshop.ru/64193.html
http://www.iprbookshop.ru/66094.html

yHusepcutet, 96C ACB, 2015. — 288 ¢. — 978-5-7996-1501-7. — Pexum
goctyna: http://www.iprbookshop.ru/68280.html

MpuknagHas mexaHuka [QNekTpoHHbIN pecypc] : y4ebHoe nocobue / X. C.
l'ymeposa, B. M. Kotnsap, H. IN. Metyxos, C. I'. CugopunH. — 3neKTpoH.
TEKCTOBble AaHHble. — KasaHb : KasaHckuii HaumoHanbHbIn
nccnegoBaTtenbCkni TexHonorudeckun yHmeepeutet, 2014. — 142 ¢. —
978-5-7882-1571-6. — Pexxum goctyna:
http://www.iprbookshop.ru/62001.html

OP

Hocmyn obyuarowuxcss k OP HTBE CamlTY (elib.samgtu.ru) ocyuwiecmernsemcsi nocpedcmeom 351eKmMpPoHHOU
UHghopmayuoHHol obpasosamersibHOU cpedbl yHUsepcumema u catima HTE CamlTY no fio2uHy u naposio.

7. MNMepeyeHb MHPOPMALMOHHBLIX TEXHONOIMA, UCMOMb3yeMbIX NMPU OCyLLeCTBNeHMNn obpasoBaTenbLHOro
npouecca no gucuunnuvHe (MoAaynio), BKNoYasi nepeyeHb NporpaMMHoOro oéecneyeHust

Mpwn nposegeHun NEKUMOHHbIX 3aHATUN ucnonb3yetcd MynbTUMeAnnHoe obopynoBaHue.
OpraHu3oBaHO B3aumoAencTBMe obydalowleroca W npenogaBaTens C  MCMNOMb30BaAHWEM  3NEKTPOHHOW
NMHdOpMaLMOHHOM 0bpa3oBaTenNbHON cpeabl YHMBEPCUTETA.

MporpammHoe o6ecneveHue
Tabnuya 12
Cnoco6 pacnpocTpaHeHus Crpaha
Ne MpaBoo6napaTensb NPOMUCXOXAeHUA
HasBaHue (nMueH3noHHoe unmn ceoboaHo
n/n PACTPOCTPAHSIEMO.) (npoussoguTens) (nHoCTpaHHoE nnu
OTEeYeCTBEHHOE)
1. |MakeT odhnCHbIX Nporpamm cBoboaHO pacnpocTpaHsiemoe The Document Foundation MHOCTpaHHoEe
LibreOffice
2. |MakeT odUCHbIX NporpaMmm NNLEH3NOHHOE Microsoft MHOCTpaHHoEe
Microsoft Office
3. |Adobe Reader cBOOOOHO pacnpocTpaHsaemoe Adobe Systems Incorporated MHOCTpaHHOEe
4. |CnpaBo4yHo-npaBoBas NUUEH3NOHHOoEe HIMO «BM» oTeyeCcTBEHHOE
cuctema «KoHcynbTaHT
Mnocy
5. | AHTBMpyc Kacnepckoro NULEH3NOHHOoE JTabopaTopusa Kacnepckoro oTeyecTBEHHOEe
6. | Komnac-3D NULIEH3NOHHOE ACKOH oTeYyecTBEeHHoe
7. | OnepaumoHHasi cuctema NULIEH3NOHHOE Microsoft MHOCTpaHHOEe
Microsoft Windows
8. | OnepaumnoHHasi cuctema cBOGOOHO pacnpocTpaHsemoe The Linux Foundation MHOCTpaHHoEe
cemerictea Unix
9. | AHpekc.Bpayasep cB0OGOAHO pacnpocTpaHsemoe Anpekc OTeYeCTBEHHOE
10. | ApxmBaTop 7-Zip cB0OGOAHO pacnpocTpaHsemoe Igor Paviov MHOCTpaHHoEe
8. lMepeyeHb pecypcoB UHPOPMALMOHHO-TENTIEKOMMYHUKALMOHHOM ceTh «UHTepHeT»,
npodeccnoHanbHbIX 6a3 AaHHbIX, MHHPOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13
rrl‘lli HanmeHoBaHue Kpatkoe onucaHue Pexxum poctyna
1 | 3nekTpoHHO-6MbnuoTeyHas cuctema OneKkTpoHHO-6MBNMoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnmoTevHas cuctema OnekTpoHHasa bubnuoTteka https://elib.samgtu.ru/
CamlTY Caml TY
3 |eLIBRARY.RU HayyHas anekTpoHHas http://www.elibrary.ru/
bubnuoTeka

9. OnuncaHmne MaTepuarbHO-TeEXHUYECKon 6a3bl, HEOGXO0aMMOM AN OCyLEeCTBIIEHUs obpa3oBaTenbHOro

npouecca no gUucuunnuHe

JIeKLUMOHHbIe 3aHATUA

AyouTopun Ans NEKUMOHHBIX 3aHATUA YKOMMIIEKTOBaHblI MeOENbI0 U TEXHUYECKMMUN CPEACTBAMU O0yYeHus,
cnyxawumu Ans npeacrtaBnenHns yyebHon uHdgopmauum Gonblion ayantopum (Habopbl LEMOHCTPaLVOHHOMO
obopynoBaHus (NMPOEKTOp, 3KpaH, KOMMNbIOTEP/HOYTOYK).

MpakTnyeckue 3aHATUA
Ayantopumn Ana NpakTUYECKUX 3aHATUI YKOMMIIEKTOBaHbI Cneuvann3mpoBaHHON Mebenbio 1 TEXHUYECKUMN
cpencteamm 00yYeHus (NPOEKTOp, aKpaH, KOMMbIOTEP/HOYTOYK).

CamocTofAiTenbHasa paboTa


http://www.iprbookshop.ru/68280.html
http://www.iprbookshop.ru/62001.html

MomelleHna Onst camocToATenbHOW pPaboTbl OCHALLEHbl KOMMBLIOTEPHOM TEXHWMKOM C BO3MOXHOCTbIO
NOOKMIOYEHUss K ceTu «VIHTepHeT» M [JOCTYNOM K 3rEeKTPOHHOM MHEOpPMaLnOHHO-oOpa3oBaTenbHON cpeae
Caml'Ty:

e MeToAMYECKUA KabuHeT (ayg. 9).

10. PoHA OUEHOUHbIX cpeacTe no agncuuniinHe

doHO OLEHOYHbIX cpeacte and nposeneHunA TeKylero KOHTpOosA YycnesaemMoCTn WU npome>KyTqu0|7|
artrectauum npencrtasieH B I'Ipmno>|<eva| 1.

MMonHbIA  KOMMNNEKT KOHTPOJIbHbIX 3adaHuUn UNN  UHbIX MaTepunarnos, HeobxoOAuMbIX AN OLEHUBaHUS
pe3ynbTaTtoB o6yquM;| no AuncuuninHe, MNpakTuke XpaHUTCA Ha Kacbep,pe-paapa60TqMKe B 6yMa)KHOM n
ONTIEKTPOHHOM BuAe.



MpunoxeHue 1

PoHA OLEeHOYHbIX cpeAacTB Ans npoBeAeHUA TeKylwero KOHTponsa ycnesaeMoCcTtu n
npome)KyTquoﬁ aTrecTauuum

no AUCUUNINHE

B1.0.03.01 «MpuknapHaa mexaHuka»

Kog n HanpaBlrieHne noaAroTtoBkKu

(cneunanbHOCTb) 13.03.02 DneKTpo3HepreTMKa M aNEeKTPOTEXHUKA
HanpaBneHHoOCTb (Npodunb) AnNeKTpo3HepreTM4eCkmue CUCTEMbI U CeTU
Kesanudukauusn bakanaBp

dopma oby4eHus 3a04Hasi

Nog Hayana noaroToBKU 2024

Bbinyckarowas kacpenpa MHXXeHepHble TeXHONornm
Kadcdeapa-paspabotumnk MHXXeHepHbIe TeXHOMOorum

O6bem gucunnnuHbl, 4. / 3.e. 180/ 5

dopma KOHTponsA (NpomexyToyHas
aTrecTtaums) 3ay4eT, 3K3aMeH, KypcoBas paboTa




1. MepeyeHb KOMMNeTEHUUN, MHOUKATOPOB AOCTMXXEHUA KOMMNEeTeHU UM U NPU3HAKOB NPOSABIIEeHUs!
KOMMeTeHLMN (AeCKPMNTOPOB), KOTOPbIMU AOMKEH OBMNafeTb 0Gyyarolmincs B Xxoae 0CBOEHUs
ob6pa3oBaTenbHON NporpamMmbl

YHMBepcaanble KOMneTeHUuuun

Tabnuua 1
HaunmeHoBaHue
KaTeropum Kon HanmeHoBaHue Kon n HaumeHoBaHue HaMkaTopa Pe3ynbTaTtbl
(rpynnbl) KOMMeTeHLUn KOMMneTeHLUn LOOCTUXEHUs1 KOMNeTeHLUKU oby4eHus
KOMMNeTeHUUn
He npeAyCcMOTpeHbl y4eOHbIM NIAHOM
O6wwenpoceccrnoHanbHble KOMMNeTeHLUn
Tabnuua 2
Koa Koa v HanmeHoBaHue
KOMMeTeHLMM HanmeHoBaHMe KOMMeTeHLUMH MHAMKaTopa AOCTUXKEHUs Pe3ynbTaThbl 06y4YeHus
KOMNeTeHUUn
OrK-3 CnocobeH NpuMeHsiTb na-3 ork-3 34 OMK-3.3
COOTBETCTBYOLLNIA HN3NKO- [emMoHCTpupyeT NoHMMaHue 3HaTb: OCHOBHbIE 3aKOHbI MEXaHWKM,
MaTemaTuyeckui annapar, PU3NYECKNX SABMEHUIA, 3HAHNE BUAbl MEXaHW3MOB, X Knaccudmkawuumio,
MeToabl aHanuns3a u 3NEeMEeHTapHbIX OCHOB ONTUKY, obracTv NpMMeHeHus1; MeTodbl pacyeTa
MOZENMpPOBaHMs, KBaHTOBOW MeXaHUKN U KMHEMaTUYECKMX NapameTpoB
TEOPETMNYECKOrO U aTOMHOWN PU3MKM U yMmeeT OBWKEHNS MEXaHN3MOB; OCHOBHbIE
3KCrnepvMeHTarnbLHoro NPUMEHsITb U3nyYeckue rmnoTesbl MEXaHUKM MaTepuarnos U
nccrefoBaHus Npuy peLleHnum 3aKOHbl MEXaHWKM, KOHCTPYKLWIA; OCHOBHbIE BUAbI HArpy3oK
npocdheccrmoHarnbHbIX 3agad MONEKYIAPHON hU3MKN, (cxaTne, pacTskeHue, n3rnb, kpydeHue,
TEPMOANHAMMKN, CABWUT); TEOPUIO HaMNPsKEHHOIO
ANEeKTpU4ecTBa 1 MarHeTmama COCTOSIHUA M NPOYHOCTM MaTepuarnos
ONS pelleHnst TMNoBbIX 3a4ay npw CIOXHOM HanpsiPKEHHOM COCTOSIHUN
Y3 OlMK-3.3
YMeTb: MogenupoBaTb KUHEMATUKY
NPOCTENLLNX MEXAHN3MOB;
paccyMTbiBaTh Ha MPOYHOCTb
CTEPXKHEBbIE CUCTEMbI, ANTEMEHTbI
TennoTexHM4ecKoro obopyaosaHms npm
OENCTBUN TEMMNOBbIX HArpy3oK;
paccunTbiBaTb COEAMHEHUS, Nepenayn,
onopebl, Banbl, MydThbl
B3 OMNK-3.3
Brnapetb: meToankamm pacyeTa 3anaca
NPOYHOCTN U HAZEXHOCTM TUMOBbIX
KOHCTPYKLUI B YCNOBUAX TEMNMOBbIX
Harpys3ok
MpodeccnoHanbHble KOMNETEeHUUH
Tabnuua 3
Kon HanmeHoBaHue Koa u HanmeHoBaHMe HAMKaTopa AOCTWKEHUA PesynbTatbl
KOMMNeTeHUun KOMMNeTeHUun KOMMeTeHUUn o6yy4eHus

He NpeAyCMOTPeHbl Y4eOHbIM NJIAHOM

MaTpuua cooTBeTCTBUA OLLEHOYHbIX CPeACTB 3anflaHMPOBaHHbIM pe3ynbTatam 06yt|e|-|vm

Tabnuua 4
OueHo4Hble cpeacTBa
OcHoBbl
OcHoBbl OcHoBblI OcHoBbI TEOPUN NPOeKTUPOBaHMA | o
. pOMeXyTo4Has
TEOpEeTNYECKON COMpOTUBIEHNS MaLLWH 1 " aTTecTaLmMA
Koa n MeXaHWKn MaTepuarnos MeXaHM3MOoB KOHCTPYMPOBaHWA
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2. TunoBble KOHTPOJbHLIE 3a4aHUA UMK UHble MaTepuanbl, Heo6xoauMbIle ANA OLeHKU 3HaHUN, YMEeHUH,
HaBbIKOB U (UNK) onbITa AeATENbLHOCTU, XapaKTepuaylowme npouecc (hopMUpPOBaHUA KOMMNETEHUMA B Xoae
OCBOeHUA obGpa3oBaTenibHOW NporpaMmmbl

2.1. dopMbI TEKYLLIEro KOHTPOSA ycneBaemMocTu

Bo BpeMA TeopeTn4ecKoro O6y‘-IeHl/IF| CTyOEeHTbl COAaT KOHTPOJIbHbIE TOYKK, KOTOPbIE OCYLLEeCTBNAKTCA
nyTeM BbINOJTHEHNA COOTBETCTBYHOLLEroO 3a0aHnA B JINYHOM kabuHeTe.

MpuMep BbINOMHEHUs1 pac4eTHO-rpacuyeckoin paboTbl.

3apava. Ha pucyHke n3obpaxkeHa Ganka Ha OBYX LUApHMPHbIX onopax A n C, Ha KOTopyl AeiCTBYIOT CuIbl
akTUBHble (Harpyskn I, F2 n momeHT M) 1 peakuum onop RA Z RC paccuuTaHHble U3 YCIOBUS PaBHOBECUS
cuUcTeMbI CUn o

3adarsl napamempsi: F =100H, A (,7‘ ' D

C
F, =500H, m=30Hwm, R ,=400H,
’ " TA RIT\, V'I R(_-? tl-‘l
RC = 200H; pasmeps! yuactkos 6anku: @ =C =0,1m, 50 (i \,

b=0,2m. T €

TpebyeTcs onpenenuTb BHYTPEHHWE cunoBble hakTopsl, O o
OEeVCTBYIOWLME B MOMNEpPeYHbIX cedeHusix Banku, wn 100

MOCTPOUTL 3MNIOPbI NMOMEPEYHbIX CUM Q n mnsrmbaroLmx

momenToB M . =100

PeweHue - 400

Bblgenum Ha cxeme Tpu xapakTepHbix yyactka AB, BC u 10

CD, rpaHuuamMmn KOTOPbIX SABASKOTCA TOYKM MNPUMOXKEHMS M. Hwu et T T
cun. Wcnonb3ysa MeTod cedeHuin, nocrnegoBaTeribHO Ha 10

KaXXOOM Yy4acTke NpoBOAMM MNPOU3BOSbHOE MOonepevHoe

ceveHne c koopamHaToin X. MbicnieHHo oTbpacbiBaem 40

OAHY M3 OTCEeKaeMbIx YacTen Ganku (npaByto UNn NeByto),

COCTaBNsiEM YypaBHEHWS paBHOBECWUS [ANs OCTaBLUencs

4YacTu n onpefensiemM BHYTPEHHME CUMoBble (HaKTOPbl Kak

anrebpanyeckyto cyMMy (C yd4eTOM MpaBuna 3HAKOB) BCEX BHELLHWX CWI Fi N MOMEHTOB 3TUX CUII m(Fi)
OTHOCUTENbHO CeYeHUs], AENCTBYIOLLMX Ha paccMaTprMBaeMyto YacTb:

k k
Q=2F: M :_Zm(Fi)-
i=1 i=1
Yuacmok AB. TpoBOAMM CeHeHne C KOOPAMHATON Xq , U3MEHSAEMON B Npeaernax rpaHuL, yyacTka: 0< X < a (Havano
KoopauHat B Todke A). V13 ycrosusi paBHOBECWSI paccMaTpyrBaeMon 4YacTvt ASIMHOW X{ COCTABMsfeM BbIPaKeHUs Ar1s
nonepeYHon cunbl Ql n uarnbatoLuiero momexta M 1 B ceyeHum:
Q, =—R, =—400H (noctosHHa Ha Bcem yuacTke).

Ontopa nonepeyHon cunbl Ql npencrtaensieTr cobow npsmMyto, napannenbHylo 6a30BOM NWHUMKM 3Nopbl. 3HaK

«MuHyc» cunbl R cooTBeTcTBYeT nosopoTy paccmatpuBaeMoit YacTit Ganki OTHOCMTENBHO CEYeHWst MPOTHB
YacoBOW CTpPEenku (CM. NpaBuria 3HaKoB):
M, =—R, - X; (namensieTcs no nuHeitHoMy 3akoHy).

padhuk n3MeHeHuss usrmbaroLero MomMeHTa |\/|1 npeactaBnsieT CobOM HaKMOHHYH MPsAMYH0. 3HaK «MUHYC»

COOTBETCTBYET BbINYKNOMY u3rmby OGankn. 3HadeHne MOMeHTa AOCTaTOYHO BbIMMCMWTL ANS OBYX CEYEHUN,
COOTBETCTBYIOLLNX rpaHnLam ydacTka AB:

npu x1=0
npn X1 =da

M, =-R,-a=-400-01=—40 Hwm.



I'IonyquHble KoopaunHaTthbl B Bbl6paHHOM MacluTabe oTme4yaeM Mo anope M (I'IOJ']O)KI/ITeﬂbeIe 3Ha4YeHunA OTKnagbiBaem
BBEpPX OT ©a30BoK NHUN 3MNopbl, a oTpuuatesnbHbIe — BHI/I3) N coegnHdaem nx I'IpﬂMOIZ NNHVEN.

Yuacmok BC.lNpoBoanM ceveHne C KoopAuHaTon X,, U3MEHSIeMOW B Mpeaenax ydyacrka a< X, S(a+b)
(Hayano KoopawHaTt ocTaeTcs B Todke A). [nd paccmartpuBaemoi 4YacTu Gankum AfvHOM X, COCTaBMnsiem
BbIpa)XEHUs1 4111 NONepPeYHON CUnbl Q2 1 uarnGarouiero momenta M L

Q2 = —RA +F, =—400+500=100H (nocTosiHHa Ha BCeM y4acTke).

3Ontopa nonepeyvHon cunbl Q2 aHanormyHa anope Ql Tak kak 3HaueHuss Q He 3aBMCST OT KoOpPAMHATLI CEUeHNs!
X:
|V|2 = _RA X, + F2 . (X2 - a)+ M (u3meHsieTcst NO NUHENHOMY 3aKOHY).
padpuk nameHeHus1 n3rnbaroLero MoMeHTa |\/|2 SIBNSAETCA HaKMOHHOW NpsIMON. Bbluncnum 3HayeHve |\/|2 ans
rpaHnYHbIX ceveHnn yyacTka BC:
npn X, =d
M, =— R,-a+F,-(a—a)+m=— 400-0,1+30 = —10Hw;
npu X, =a-—+ b
M, =— R,-(a+b)+F,-(a+b—a)+m=— 400-0,3+500-0,2+30 =10Hwm.

Mo nony4eHHbIM KOOpAMHaTaM cTpoum anopy M Ha yyacTke BC.
Yyacmok CD. Ha aTtomyuyacTke ynobHee paccMaTpuBaTb MNPaByl OTCEYEHHYK 4acTb 6anku, MbICIEHHO

oTOpackiBasi NeBy0 YacTb. B 3ToM crnyyae BblpaxeHus onsi Q n M umetot Gonee npocToit Bua.
MNpoBoAMM ceyeHVe C KoopAMHATOM X3, W3MEHsieMOW B Mpefernax ydyacTka OSxS < ¢ (Havano koopauHaTt
nepeHocum B Touky D). [ns paccmatpuBaemoi uactv Ganku ANWMHOW X3 COCTaBNsieM BblpaXeHus Ans
nonepeyHon cunbl Q3 1 n3rnbaroLero MoMeHTa M3:

Q; =—F, =—100H (nocrostHa Ha Bcem yuacTke);

Mj; = F - X3 (amensieTcs no nuneitHomy 3akoHy).

Bblumcnsaem 3HayeHus M3 AN rpaHNYHbIX cedeHni ydactka CD:

npu XSZO
M3:F10:0,
npn xXg =C

F -c=100-01=10Hm.
Mo nonyyeHHbIM KoopAMHAaTaM CTPOUM 3MOPbI Q n M Ha yyactke CD.

[lna npoBepkn NpaBUMbHOCTM NOCTPOEHMS 3Mop Q 1 M MoryT GbiTb UCMONb30BaHbl UX XapakTepHble 0COOEHHOCTM
(npu aTom anropbl ciedyem paccmMampueams cjieea Hanpaeo):

— B CeYEeHUsIX, rae K Ganke NpuroXxeHbl COCPeqOTOYEHHbIE CUIbl, Ha antope Q OyayT Ckauku: BenMuMHa cKadka
paBHa BENUYMHE CUIlbl, a8 HanpaBieHVe YKka3aHO BEKTOPOM CUIbl;

— B CeYeHusiX, rae K barnke npunoXeHbl COCPENOTOYEHHbIE MOMEHTLI, Ha antope M GyayT ckauku: BenvuvHa ckadka
paBHa BENMYMHE NPUINOXKEHHOTO MOMEHTa, a HamnpaBIieHne ckadka 6yaeT NoNoXWUTENbHLIM MPY HaNPaBNeHNN MOMEHTA
MO YaCOBOW CTpPersIKe, U OTpULLaTENbHbIM — CIM HaobopOoT;

— Ha y4yacTkax, rae HeT pacnpenerieHHOW Harpysku, amopbl Q orpaHuYeHbl NPsSMbIMK, NapannesnbHbiMM GasoBoi
ocy antopbl, a 3nopbl M — HAKMOHHBIMU NPSIMBIMU;

— na yuactkax, rae Q > 0, aniopa M Bospacraert, arge Q < 0, antopa M y6biBaer;
— B ceueHusix, rae anopa Q nepecekaet 6azosyto ocb (Q = 0), antopa M umeeT skcTpemarbHoe 3HaueHme.

Vicnonb3oBaHne aTuUX NOMNoXeHW ynpowaeT 3agady noctpoeHus anop Q u M: onpenensaoT BHyTPEeHHMUE CUMNOBLIE
haKTophbl 4118 XapaKTePHbIX TOYEK (FPaHuUL, y4acTKOB) 1 CTPOAT 3MHOPbI.

2.2. ®opmMbl NPOMEXKYTOYHOM aTTecTauum

MpOMEXYTOYHbIA KOHTPOSb MO AUCUMNNIMHE NPOXOAWT B hopMe 3alluTbl KypcoBOM paboTbl U MUCbMEHHOIO
3a4yeTa M 3K3ameHa.
MpumepHbIY NepeyeHb BONPOCOB K 3a4eTy
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MepBas akcMoma (NPUHLMN MHEPLUK)
MaTtepnanbHOIN TOUKOW Ha3blBaeTCH (NPOAOIMKNTE onpeaeneHne)

OcHOBHblE gonyuieHua o CBOMCTBax mMmaTtepuana npuMmeHaemMmble B conpomare

K aGCTpaKLlI/IﬂM TeopequeCKoﬁ MeXaHUKN OTHOCATCA:

MoMeHTOM cun OTHOCUTENBHO TOYKU SABNAETCS:
Ab6contoTHO TBEpAbIM TESIOM Ha3blBaE€TCA:
3aKoH OBWKeHUsI MaTepmaanoﬁ TOYKN — 3TO:

CocTaBnsioLLas NoMHOro YCKopeHusl, HanpaeneHHas Nno KacaTenbHON K TPaeKToOpUM ABMKEHNUS! TOYKU U YUCTIEHHO
paBHasi NPOM3BOAHON CKOPOCTYM MO BPEMEHMW Ha3bIBaeTCS

KacaTernbHoe yckopeHue xapakTepusyeT U3MeHeHue
HopmanbHoe yckopeHue xapakTepusyeTt U3MeHeHUe:
MocTynaTenbHbIM Ha3blBaeTCs ABWKEHUe TBEPAOro Tena, ecnm

PaBHOMepHbLIM siBNsieTCst BpalleHne, ecrnu:

a) e = const ; 6) ® =const ; B) 3 =const ; 1) R = const.

14.

3akoH gBwkeHud koneca, ¢ = 0,32 1t 3. OnpegenuTb YrnoByl CKOPOCTb BpaLLeHWs

Koneca B MOMeHTt=5¢c:

15.

16.
17.
18.
19.

20.

Mpw BpaLLeHnn koneca CKOPOCTb U YCKOpPEHME B ToUKe A UMEIOT yKka3aHHble Ha YyepTexe HanpasneHuns. Onpegenntb
BMA BpalleHus, ecnn at=const

|
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Cdopmynupyite npuHumn Janambepa ans matepranbHON TOYKK.

PaboTta noctosiHHOM cunbl F Ha NpsAMONTMHEHOM NepeMeLLLEHMN TOYKN, OnpeaensieTcs Kak .....
Oniopa BHYTPEHHUX CWI 3TO-(MPOAOIKUTL OnpeaerneHme).

OTHoLweHne nonesHon paboTkl K NONHOM paboTe Ha3biBaeTCs ...

CnocobHocTb Tena COonpoTUBNATLCA BO3AENCTBUIO BHELLIHMX Harpys3ok, He pa3pyLiadacCb 1 CONMpPOTUBIATLCA
BO34ENCTBMIO NMITACTUYHbIX necbopmau,mﬁ Ha3blBaeTCA.....

MpumepHbIN NepevyeHb BONPOCOB K 3K3aMeHy
Buabl Harpy3ok(nepeymcnuTb)

[Mpn KakoM B3aMMHOM pacrnonoXeHUN BarioB BO3MOXHO NPUMEHEHME LIeNHOW nepeaayn

Kakum matepmanam gnsi U3arotosrneHus HebonbLwnx 3y6‘-iaTbIX Konec 3aKpbITbIX Nepenay cnenyet otaaBatb
npeanoyvTeHune:

HanpsbkeHne xapakTepusyer....

PacTtspkeHmem nnm cxatmem HasblBaloT Kakow BUA ,qecbopmauvm?



6. JOnemeHTapHasi YaCTb MalLWHbI, HE NoAexallas pa3bopke HasbIBaeTcs. ...
7.  LUapukonoawmnHUK paguansHbIid BOCIPUHUMAET. ..

8. Bugom gedopmanmum, KOTOPbIA UCTIBITLIBAKOT 3aKNENKK, iBngeTcs. ..
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9. Ha YyepTexXe BTYIKM Bana yka3aH KOHTPO/b 3a...
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10. Hauborbluasi BENUYMHA 3KBMBANEHTHOIO HaNPshkeHUst
OnpegeneHa
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11. Hainntn momeHT B 3agenke MR F=2 H; g= 8 H/m; a = 30°
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13. YTo MOXHO ckasaTb O COCTOSIHUM Tena, ecrnv Nocre NPUBEAEHUS K HEKOTOPOMY LIEHTPY CUCTEMbI CUI, LEACTBYOLLEN
Ha HEero, rMaBHbI BEKTOP Y IMaBHbIN MOMEHT OKa3anucb PaBHbIMW HYMHO?

14. TMpw KakoM 3Ha4YeHue yrna , NPoeKUus cuibl P Ha ocb X paBeH Hyno
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15. Ha pucyHke n3obpaxeHa

16. B MHOroyrosnbHvKe cur, Kakoi BEKTOp M306paxaeT paBHOAEVCTBYIOLLYIO Cuy

A

D C

17. Ykaxute yHKUMWN, KOTOpble MOryT ObITb BbINOMHEHBI NepeaaToyHbIM MEXaHN3MOM (HECKONbKO OTBETOB)

a) nepegaya MOLLHOCTY;
0) yBenvyeHne MoLLHOCTY;
B) yBENMYEHUE Curbl (MOMEHTa Cun);
r) yMeHbLUEHWE Cunbl (MOMEHTa cun);
[) yBenu4yeHve CKopoCTu OBMKEHUS;
€) YMeHbLUEHNE CKOPOCTU ABWDKEHWS;
X) npeobpasoBaHve Buaa ABWKEHNS;
3) pasgeneHne NOTOKOB ABWKEHMS;
1) N3MEHEHWe HanpaBreHns ABVKEHNS
18. Ykaxute pyHKUMM, KOTOPbIE MOTYT ObITb BLINONIHEHBI PEAYKTOPOM (HECKOMLKO OTBETOB).

a) nepegaya MOLLHOCTY;
6) yBenvyeHne MoLLHOCTY;
B) yBENMYeHue curbl (MOMeHTa cun);
r) yMeHbLUEHMe Cunbl (MOMEHTa cun);
[) yBenM4eHne CKopoCTy ABWKEHUS;
€) YMeHbLLEeHNe CKOPOCTU OBWKEHNS;
X) npeobpasoBaHve Buaa ABWKEHNS;
3) pasgeneHne NOTOKOB ABWKEHNS;
1) N3MEHEHVEe HanpaBreHus OBVWKEHUS
19. Ykaxute pyHKUMM, KOTOPbIE MOTYT ObITb BLINOMHEHB!I PEAYKTOPOM 3a CYET NepefaTOYHOro Yncna (HECKONbKO OTBETOB)

a) nepegaya MOLLHOCTY;
0) yBenMyeHne MoLLHOCTY;
B) yBENMYEHUE Curbl (MOMEHTa cun);
r) yMeHbLUEHMe Cunbl (MOMEHTa Cun);
[) yBENUYEHNE CKOPOCTU ABWKEHUS;
€) YMEHbLUEHNE CKOPOCTU ABWKEHUS;
) npeobpa3zoBaHue Buaa ABWKEHUS;
3) pasgeneHune NoTOKOB ABWKEHUS;
1) M3MEHEHWNE HaMpaBIeHUs! OABWKEHUS
20. YkaxuTe 3KCMnyaTauuoHHbIE XapaKTepUCTMKM NepeaaTodHbIX MEXaHU3MOB, PACCHUTLIBAEMbIE C YHETOM
KoadppmLmeHTa Nones3Horo AencTBusi (HECKONbKO OTBETOB):

a) nepegaBaemasi MOLLHOCTb;
6) nepegaTtovyHoOE OTHOLLEHME;
B) BpaLLAOLLMIA MOMEHT;

r) yacTtoTa BpaLLeHus.

MpumepHas cTpykTypa bunerta
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MuHucTepcTBO Hayku U Bbicliero obpasoBaHua Poccuiickoinn ®egepauuu

. ®depepanbHoe rocyaapctBeHHoe GloaxkeTHoe o6pa3oBaTenbHoOe yypexaeHue
CAMAPCKWH BbiCcLIEero obpasoBaHus «CaMmapckui rocyaapcTBeHHbIN TEXHUYECKUIA YHUBEPCUTETY
NOAMWTEX (Preoy BO «CamI'TY»)

e ®dununan ®re0y BO «CamlTY» B r. Benebee Pecnyonukn BawkoprocTtaH
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Kadegpa «MHXeHepHble TexHOnornm»

3K3AMEHALMOHHBLIW BUNET Ne 1
Mo ancumnnuHe (mogynio): «MpuknagHas MexaHuka» Cemectp 3
HanpaeneHne 13.03.02 «3nekTpoaHepreTuka 1 anekTpoTexHnka»

1. MaTtepranbHON TOYKOW Ha3blBaeTCH (NPOAOIMKNTE onpeaeneHne).
2. Bwabl Harpy3ok(nepeumcnuTb).

CocTtaBsun: YTBepxpaato:

cTapLuni npenogasaTerb O.H. YeHuoBa 3aB.kadeapon A.A. UbliHaeBa
(nodnucs) (nodnuce)

« » 20_r. « » 20 .

TunoBble 3agaHuA Ansi NpoBeAeHUs1 NPOMEXYTOYHOMN aTTecTauum
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YkaxuTe yHKLNM, KOTOpble MOryT BbiTb BbINOMHEHbI NEpefaTOYHbIM MEXaHU3MOM (HECKOSbKO Orl1K-3 2

OTBETOB)

a) nepegaya MOLLHOCTY;

0) yBenvyeHne MoLLHOCTY;

B) yBENMYeHUe curbl (MOMeHTa cun);
1. r) yMeHbLUeHne cunbl (MOMEHTa cun);
[) yBenM4eHne CKopoCTU ABWKEHUS;

€) YMeHbLUEeHNe CKOPOCTU OBWKEHNS;
X) NpeobpasoBaHne BUAA OBWKEHUS;
3) pasgeneHne NOTOKOB ABWKEHNS;

1) N3MEHEHVEe HanpaBreHus OBWKEHUS

YKkaxuTe yHKLNM, KOTOPbIE MOTYT ObiTb BbIMONIHEHBI PEAYKTOPOM (HECKOMBLKO OTBETOB). OrIK-3 2
a) nepegaya MOLLHOCTY;

6) yBenMyeHne MoLLHOCTY;

B) yBENMYEHUE CUrbl (MOMEHTa Cun);

r) yMeHbLUEHME Chrbl (MOMEHTA Cun);
[) yBeNnM4eHne CKopoCTU ABWKEHUS;

€) YMeHbLUEHUE CKOPOCTU OBWKEHNS;
) NpeobpasoBaHue Buaa ABWKEHUS;
3) pasgeneHne NOTOKOB ABWXKEHNS;

1) N3MEHEHWEe HanpaBreHusl OBWKEHUS

YKaxuTe yHKLNM, KOTOPbIE MOTYT ObITb BbIMONHEHBI PEAYKTOPOM 33 CHET NepeaaToyHOro yucrna OnK-3 2
(HecKkomnbKO OTBETOB)

a) nepegaya MOLLHOCTY;

6) yBenMyeHne MoLLHOCTY;

B) yBENMYEHUE Curbl (MOMEHTa Cun);
3. r) yMeHbLUEHME Curbl (MOMEHTA Cun);
[) yBENUYEHNE CKOPOCTU ABWKEHUS;

€) YMEeHbLUEHNE CKOPOCTU ABWKEHUS;
) Nnpeobpa3zoBaHne Buaa ABWKEHUS;
3) pasgeneHune NoTOKOB ABWKEHUS;

1) USMEHEHWE HaMNpaBeHNs ABWKEHNS

YkaxuTe aKCrnyaTaLMoHHbIe XapakTepUCTMKIN NepeaaToyHbIX MEXaHN3MOB, PACCUUTLIBAEMBIE C OrlK-3 2
4. |y4yeToMm KO3(PULIMEHTA NONE3HOTO AENCTBUS (HECKOIBbKO OTBETOB):
a) nepejaBaemMasi MOLLHOCThb;




6) nepegaTtovyHOE OTHOLLEHME;
B) BpaLLatoLwmii MOMEHT;
r) YyacToTa BpaleHus.

Ha antope narnbaroLwmx MOMEHTOB 6ankm B MECTe NPUIOXKEHNS1 COCPEAOTOYEHHOIO MOMEHTA
Habngaercs.....

OlK-3

Ykaxute HOMepa TOYeK Ha KOOPpOMHATHbLIX OCAX AMnarpamMmmbl pacTaXXeHUA COOTBETCTBYOLLNX:

g 4 5 6

a) npegeny ynpyroctu;

6) npegeny TekyyecTn

B) Npeaeny Npo4HoOCTY;

r) ynpyrou gecopmaumu;

[) ocTaTouHon gedopmauuu;
A) nonHow gechopmaumun.

OlK-3

Kakasi u3 antop, nokasaHHbIX Ha PUC. , XapaKTepU3yeT pacrnpeneneHme HanpsbkeHun B
rornepeYyHoOM CeYeHUN CTEPXKHS Npu aecdopMaumu:
a) pacTshkeHust; ©) cxatus; B) COBUra; r) KpydeHusi; o) narmba?

OlK-3

YKaxute, Kakve U3 BHyTPEHHUX CUIOBbIX (hakTOPOB, AEACTBYHOLLMX B NONEPEYHOM CEHEHUN
Harpy)XeHHOro CTepPXXHS BbI3blBaOT AedopmaLimu:

) pacTskeHus:;

6) caogura;

n) n3rvba;

r) Kpy4eHUs.

OrlK-3

YKaxuTte, Kakme n3 BHyTPEHHUX CUMOBbIX (DAaKTOPOB BbI3bIBAOT B MOMNEPEYHOM CEYEHUMN AEACTBUE:
a) HopMarbHbIX HanpPsKeHWI;
©0) KacaTenbHbIX HANPSHKEHWUIA.

OlK-3
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OnpepenuTe, kakoi BUA aechopmaumm NCNbITbIBAET KaxablA CTEPXKEHb: OnK-3 2
a) pacTsbkeHue; 0) ckaTtue; B) COBU; I) Kpy4YeHue; a) narmo.
<A
2y A e
p ===
v R —q
¥ Fad
10. 7F
> —
Y
£
$ =
A -
Al 5y
KypcoBas paboTa, eé xapakTepucTuka u TpyA0OEeMKOCTb, MPMMepHasl TemaTuka
KypcoBasi pabota 4Bnsetcad COCTaBHOM YacTbio AucumnnuHbl «[lpuknagHas mexaHuka». OHa

npeaHasHaueHa Ans 3aKpenyieHns 3HaHWi CTyAeHTa MyTeM CaMOCTOSITENIbHOrO peLleHMsl KOMMIEKCHOW 3agauu,
BKMOYalOLLEN aHanmM3 M CUHTE3 MPOEKTUPYEMOro YCTPOWCTBA, MPOYHOCTHLIE pacyeTbl U KOHCTPYMpOBaHUE.
KypcoBasi paboTa COCTOUT U3 MPOEKTUPOBAHMS Y KOHCTPYUPOBAHMS OQHOCTYNEHYaToro peaykropa.

O61beM KypcoBoM paboThbl
1. MNpadmyeckast 4acTtb — 1 nuct bopmarta A1 u 2 nucta popmaTta A4.

2. PacueTHO-nosicHUTENbHasA 3anucka — 12-15 ctpaHuy, pykonncHoro Tekcta popmara A4.

CopepxxaHue KypcoBomn paboThbl:

paguyeckass yacmob
1-bI1 NINCT — COOPOYHBIN YepPTEX peaykTopa (aBe npoekuun); popmat Al.

2-o1, 3-un nucTel — paboune YepTexu AByx AeTanen (Ban, 3ybuaTtoe koneco); popmat Al.

PacyemHo-nosicHumesnbHasi 3anucka
Beenenue.
1. Pac4yeT noTpebHOM MOLLHOCTY 1 BblIGOp anekTpoaBuraTens.
2. KuHemaTn4eckmMm u cMrnoBon aHanus peaykropa.
3. Bbibop matepuana v pac4eT JonyCcKaeMbIX HanpspKeHN.
4. MpoYHOCTHOM pacyeT nepenayun
4.1. Onpegenexue yncna 3ybbes.
4.2. NpoeKTHbIN pacyeT nepefayvm Ha KOHTaKTHYH BbIHOCIIUBOCTb.
4.3. MpoBEpPOYHbIV pac4eT nepegayn Ha U3rnmbHy BbIHOCIIMBOCTb.
4.4. PacuyeT cun 3auennexHus.
. OpUEeHTMPOBOYHbIN pacyeT Banos. [Mogbop NoaLWNNHMKOB.
. Pacuet anemeHTOB KOprnyca pefykropa.
. Moa6op 1 NpoBEPOYHbIV pacyeT LUMOHOYHbLIX COEANHEHWNNA.
. NpoBepOYHEIN pacyeT BbIXOQHOIO Barna.
9. NMpoBepOYHbIN pacHeT NOALUUMHUKOB BbIXOAHOIO Barna.
10. Mopbop coeanHUTENBLHOM MYdTHI.
11. Beibop cmMa3ku 1 ynnoTHEHWI BaroB.

0o go O,
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12.Cneuundmkauma cOopoyHOro YepTexa pegykropa
Bonpochkl AN NoAroToBKU K 3alumuTe KypcoBow paboTbl

1. NpuBoa un ero cTpykTypa. NepegaTtoyHoe OTHOLLEHME.
1.1. [Ins Yyero npegHasHa4veH pegykrop?
1.2. Y10 Takoe nepegaToyHOe OTHOLWEHUE? Kak OHO XapakTepuayeT pegykrop?
1.3. Kak nepegaTtoyHoOe OTHOLLEHNE peannayeTcs B 3yG4aTbix nepegadax?
1.4. OnpepenuTte nepegaToyHoe OTHOLLEHWE AaHHOro peayKkTopa.
1. KoadpcpumumeHT nonesHoro gencteus. Boibop asurartens.
2.1. Kak BbIbupaeTcsa anektpogsuratens?
2.2. Y10 Takoe KIA? Kak oHO xapakTepusyet MexaH1u3m?
2. KuHemMaTU4eCckMn 1 CMrnoBon aHanmns 2-xX CTyneH4aTbIX peayKTopoB.
3.1. HasosuTe getanu peaykropa, y4acTByloLLUE B nepegade KpyTsALLEro MOMEHTA.
3.2. Kak nameHsietcs oT Bana k Basny BenmymMHa KpyTsLero MOMeHTa, YacToTbl BpalleHnsi, MOLLHOCTMN?
3.3. Kak oTnnumTb BXOAHOWM Ban OT BbIXO4HOIO B peaykrope?
3. MpoyHoCTb Nepenay 3auenneHnem.
4.1. Ha3zoBuTE OCHOBHbIE BMAbI pa3pyLUeHnii 3ybyaTbix Komnec.
4.2. Kakve HanpsixeHust 4eACTBYIOT B 3yObsix Konec?
4. Cunbl B nepegadax 3auenneHmnem.
5.1. MNMokasaTb HanpaBreHnst cun B 3aLenyieHuin.
5.2. Kak perynupyeTtcs 3auenneHune B pegykrope?
5. MNpoekTnpoBaHue n KOHCTPYMPOBaHNE BaroB
6.1. KakoBo HasHayeHue BanoB? Ha3oBUTE OCHOBHbIE KPUTEPUN UX PabBOTOCMOCOBHOCTN.
6.2. MNokaxxnTe onacHble cevyeHus Ha Bany. [lante nx o6ocHOBaHMeE.
6.3. lNokasaTb y4yacTku Bana, UcnblTbiBatoLne gecdopmaumm nsrmba, Kpy4eHms n nx kKomomHauuu.
6.3. Kak pukcumpyeTcs OT 0CeBOro CMeLLeHns Banbl B JaHHOM pefdykrope?
6. MNpoekTnpoBaHne ONOPHbLIX Y3r0B.
7.1. HasHauyeHve noawmnnHmnkos kadeHnsi. O60CcHOoBaHUE BbiOpaHHbIX TUMOB MOALLMMHUKOB.
7.2. HazoBute KpuTepuin oLeHKn paboTocnocoOHOCTH NOALMMHNKOB.
7.3. Kak ocylwiecTBnseTcs perynmpoBka NOALUUMHUKOB B aHHOW KOHCTPYKUMN?
7.4. HasHaueHue KpblleK NOALLIMMHUKOB?
7.5. Kak ocyliectBnseTca B pegykrope cMaska NOALLUMHUKOB.
7.6. [1ns1 4yero Heob6xoaAMMO yCTaHaBNMBaTb MaleyaepXKmBaroLme konbua?
7. CoeguHeHust aetanemn MmallmH.
8.1. [Insa kakow uenun Ha Ban CTaBUTCS LUNOHKA?
8.2. HazoBuTe BO3MOXHbIE BUAbI Pa3pyLUEHNS LUNOHOYHOrO COeANHEHMS.
8.3. MNokaxxunTe ceyeHns LWNOHKKN: paboTaroLme Ha cpes n cMaTue.
8. Cmaska mexaHu4veckmx nepegad. Beibop copta macna.
9.1. Kak ocyLlecTBnseTcs B peQyKkrope cMaska 3auenneHnsa?
9.2. HasHaueHne oTaYLIMHBI.
9.3. HasHaueHne cMOTPOBOro OKHa B KOpnyce peaykropa.
9.4. Kak BbibMpaeTcsa ypoBeHb Macrna B pegykrope?
9.5. Kak ocyLlecTBnseTca cMeHa CMasku, JONUBKA, KOHTPOSb YPOBHA?
9.6. HasHaueHue ynnotHeHun. Oxapaktepunsynte BblibpaHHbIE YNITOTHEHUS.
9. ToYHOCTb M3roTOBNEHUA AeTanem n Ux coeguHeHun.
10.1. Pacwudpynte gaHHoe 0603Ha4YeHne nocagku.
10.2. Ha3sHaueHne pabounx YyepTexen getanen.
10.3. Pacwudppyiite o6o3HayYeHre JOMycKa 1 LEePOXOBaTOCTM NOBEPXHOCTEMN.

Mpumep TeXHUYECKOro 3afaHusA Ha KyYpcoBYH paboTy
cTyaeHTy(ke) dakynbTeT KypcC rpynna

CnpoekTupoBaTb NpMBO4 OOLLErO Ha3Ha4YeHMs.

Cxema npuBoga

A

wa
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UcxoaHble paHHbIe

BapuaHThl 1 2 3 4 5 6 7 8 9 10
Pguix, KBT 10,67 11,82 21,7 12,26 13,4 16 19,12 17,23 19,43 27,55
Oeex, 1/C 84,8 76,58 68,72 28,07 25,36 19,66 20,36 13,7 12,13 12,24

Oay O, 80 100 125 140 160 180 200 225 250 280
MM
Ne, 1/MuH 1500 1500 1500 1000 1000 750 1000 750 750 750

OTKpbITY0 Nepegadvy NpPoekTMpoBaTb NO COrnacoBaHWIo ¢ NpenogasaTtenemM
Harpyska noctosiHHasi; cpok cnyx0bl — 10 neT; koachduumeHT rogosoro ucnonb3oBaHus Kr=0,8;
KO3 PULMEHT CyTOYHOro ncnomnbe3oBaHus Kc=0,3; TN npon3sBoacTBa: AN peayKkropa — KpynHocepuiHoe

Mpumep pacyeTa npuBoaa
VicxogHble AaHHbIe ANns NPOeKTUPOBaHUS:
Pt=1.9 kBT
wt = 4.82 pap/c
1.1. Bbibop anekTpogsuraTens U KKHeEMaTU4YeCcKuin pacyeT
Mpumem:
KIMA napbl umunuHapuyecknx 3ybyatbix konec n1=0,97;
KM oTkpbiTon 3ybuaton nepegayum n2=0,91;
KMAd yuuTbiBaoLwmn notepn B onopax sana npusogHoro 6apabaHa nz=0,99
O6wwun Kra geuratens:
n = ninzns = 0,873
Tpebyemasi MOLLHOCTb 3nekTpoaBuUraTens:

P[JE.Tpe6. = % = % =2.1 kBTt

I'Iepe,u.aTOque OTHOLWleHne oTAeN1bHbIX CTyHeHeVI M npueoaa B LiESToOM:
U3y6=4

Uuen=3

U= U3y6 Uuen =12
Onpepensiem Tpebyemyto yrioBy CKOPOCTb ABUraTens:
Wge.tp.= WU=57,84 pag/c

30wWAB.T|
w=% = % = 554 06/MuH

Bbibupaem gsurartens:
Bbibupaem acuHXPOHHbIN ABUraTens cepun 4A, 3akpbiTbii 064yBaeMbIi. Mo (TOCT 19523-81).
112MA8:
an=2.2KBT
Nas= 750 06/MUH
D1= 32m

Was = ”:ge = 78,5 paplc

lNpoBoauM nepepacyeT nepefaToyHbIX OTHOLLEHWMN:

U=2 =22 - 163
Wt 4.82

Uaye=4

Uuen=4,075

Onpepensiem yrnoBble CKOPOCTY BaroB:
w1= wgs = 78,5 paal/c
N1= Nae = 750 06/MnH

wg _ 785 _

e 4 - 106 panc
o= 222 = 30198 _ 187 2 66/MUH
T 3,14
_wy _ 196 -
(.Ua—Uuen = 2075 4,82 pap/c
Ne="t = 222 = 46 06/MuH

Oﬂpeﬂ,eﬂﬂeM MOLLHOCTW Ha Banax:
Pi= P,qB=2,2 kBT
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P2= P1*nsy6=2,1*0,97 = 2,037 kBT
Ps= P2>* Nuen= 2,037*0,91 = 1,9 kBt

OﬂpeﬂeﬂﬂeM HOMMWHanbHbIA MOMEHT Ha Banax:
My = Py _ 2100

o = 785 = 26,7*10%(H*MMm)

M2= M1* Usye* Nays= 26,7*4*0,97 = 103,5*10%(H*Mm)
Mz = M2 * Ugen * Nuen = 103,5*4,075*091 = 383,8*10%(H*MM)
1.2 PacueT 3ybuaTbix konec pegykropa

Matepwuan 3ybyaTbix Korec:
LLlecTtepHst — cTanb 45, TepMmuyeckas 06paboTka — ynydLieHue,
TBepgocTb HB 230;
Koneco — ctanb 45, Tepmuyeckas 06paboTtka — ynydlieHuve,
TBepgocTb HB 200;

[onyckaemble KOHTaKTHbIE HaMpPsSXKEHWUS:

[O' H]: H limb KHL’rID.e:

[SH]

KHL — KO3 PULIMEHT AONTOBEYHOCTH

[SH] — koadhdbumumeHT 6e3sonacHocTn = 1,10+1,2

O Hiimb = 2HB + 70 = 230*2+70 = 530

Ona wectepHu:
2HB1 + 70 _ 2%230+70

O HL= =482 MlMa
[SH] 1.10

[na koneca:

O o= 2HB, +70 — 2x200+70 — 392 MI'Ia
[SH] 1.2

[0 H] = 0,45(482+392)= 393 MIMa\
Pacuem napamempoe 3yb4yamot nepedaqu

MpeaBapuTenbHbIA pacyeT MEXOCEBOrO PacCTOsIHUSA (aw) BbIMNOMHSAEM Mo hopmyre:

— 3(_M2Kup .
aw = Ka(u+1) /[az]zuz —.rhe:

Ka= 49.5
Kne=1.2

W= 0.25

_ 3| M;Kpp _ w3 [103,5%103+1,2 _
aw = Ka(u+l)\/ (021742 pg (49,5 5)\/ 39325425025 148,5mm

Bnwkanwee 3HaveHune no FOCT 2185-66 aw = 160 mm

HopmanbHbI Mogynb 3auensieHns NpMHMMaeM Mo creayrLen pekoMeHaaunm:

mn = (0,01+0,02) aw = (0,01+0,02)160 = 1,6+3,2
npuHemaem no FOCT 9563-60* mn=3

Onpenensiem yncrno 3ybbes:

2ay, 2:160
=—==213

(u+1)mp 53

Z1 NpuHUMaem= 22

Z2=(Z1ru) =22-4 =288

Z> npuHnMmaem= 88

Okpy>kHOM MOAaynb:

2a,
me=—2%=2.9
Z1+2;

Z1=

OcCHOBHbIE pa3mMepsbl LUECTEPHU 1 Koneca:
OnameTpbl genuTensHbIE:

di1 = mrZi1= 2.9-:22= 63.8 Mm

d2 = myZ2= 2.9-88= 255.2 mm

lNpoBepka:

_ di+dy _ 63.8+255.2

w == =159.5 Mm
OnameTpbl BepLUNH 3yObEB:
da1 = d1+2mp = 63.8+6 = 69.8 MMm
da2 = d2+2mp = 255.2+6 = 261.2 Mm
LLnpuHa koneca:
b= y,,aw=0.25-160 = 40 mm
LWnpuHa wectepHu:
b1 =b2+5=45 mm
KoadhpULMEHT LLUMPUHBI LLECTEPHU MO ANaMETPY:




W=2=2L =07

d; 638

Opr)KHaFl CKOPOCTb KOJnec n cteneHb TOYHOCTU nepeaayn:

wid, _ 78.5:63.8 25
= &ds 78538 _ 5 5 mic
2-103 2:1000

==>> 8 cTteneHb To4dHocTM No FOCT 1643-88
Kha= 1.07

KoadhpuumeHT Harpysku = 1,144

Khb=1.04

KHa=1

Krmv=1.10

MpoBepKa KOHTaKTHbIX HANPSHKEHWNIA:

270 |MaKg(u+1)? _ 270 [103.5-103-1.144-125 _
oy =— [ =20 e P = 9568.5 MMMa < [oy]
aw byu 160 40-16

Cuvnbl ﬂeVICTByPOLLI,VIe B 3auenrneHune:

OkpyxHasi:
2My _ 26.7-103:2
Ft =—

=—/———=837H
dq 63.8
PapunanbHas:
F = Frtg20°= 837- 0.36 = 301H

[onyckaemoe HanpsixkeHue:

— 9°Fiimb
[or]= 5r]
Ins ctanu 45 ¢ TBepaocTbio HB<350, ¢ °F;,,, = 1,8 HB

IOnsa wectepHn = 415 MlMa
Onsa koneca = 360 Mla
[SF]= 1.75 — koadhpmumeHT BesonacHOCTU

[onyckaemble Hanps>KeHUs:
415
Onsa wectepHn [ox4] = ' 273 MMMa

Ans koneca [o,] = 22 = 206 MMa

Haxoaum oTHoLLEHueE: [i—“
Yr1=3.80
Yr2 = 3.60

[nsa wecTepHwu: % =62,4 MMNa

[ns koneca: % = 57,5 MlNa

Krp = 0.18+.082: Ko = 0.18+0.82:1.04 = 1.03
KFaZKHa =1

Ky, = 1.10

PaccuntbiBaeM k03 PULMEHT HArpy3Kku:

Ke = KF/, ‘Kg, -Kg, =103-110-1=113
Onpegensiem HanpshkeHne nsrmba no popmyne:
_Y.FK. 360-837-113
~ b,m 402

Ycrnosue NPOYHOCTU BbINOSTHEHO.

OF

1.3 MNpeaBapuTenbHbIN pacyeT BanoB peaykropa
Benywiun Ban:

. .103
dyy= [k = [0 = 20,8 MmA21 aw
k

CornacoBbiBaem AnameTpbl potopa (dgs)  Bana (dbi)
MpuHMaeM dge= do1 = 32 MM
Moa noawmnHuk npumem dni = 40 Mm

Benomblini Barn:

16T 3/16:103,5:103
dy,= 3/ ki — / = 29,7 MM~30 MM
m[Tg] m20

= 45,6MIla< [o, |=206 Mra
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Moa noawmnHuk npumem dnz = 35 Mm
MNMpuHumMaem db2 = 32 Mm

1.4 KOHCTPYKTUBHbIE pa3mepsbl LLECTEPHU U Koneca
LlecTepHto BLIMOSHAEM 3a OOHO Lienoe ¢ Banom

Ee pa3wmepbl:
di = 63.8 Mm
da1 = 69.8 Mm
b1 =45 Mm
Koneco:

d2 = 255.2 mm
da2 = 261.2MM
b2 = 40 mm

OnameTp cTynuubl:
der= 1.6 do2 = 1.6:40 = 64 MMm
OnuHa ctynuubl:
ler = (1.2+1.5) db2 = (1.2+1.5)32 = 38.4+48 mm
MpuHumaem: ler = 48 mMm
TonwwmHa obopa:
8o = (2,5+4)ym,,= (2,5+4)3=7.5+12 v
6= 9 MM
TonwwmHa obopa:
C=0,3b2=0.345=13.5
1.5 KoHCTpyKTMBHBIE pa3Mepbl kopryca pegykropa
TonwmHa CTeHOK Kopryca 1 KpbILWKK peaykTopa:

0=0,0254, +1=0,025 -160 +1=5mm , npuHumaem & =8mm,
0,=0,02a, +1=0,02-160 +1=3,2mm , npuHumaem & =8mm
TonwmHa dnaHueB NOSICOB KOPMyca U KPbILLKK:

a) Bepxnuii nosic: b=b, =1,56 =15-8 =12 um,

6) HwkHui nosic: p = 2,350 =2,35-8=19mm, npunumaem p =20mm.
OnameTpbl 60NTOB:

a) ¢yHOAMEHTHbIX:
d, =(0,03...0,036 )a,, +12 =(0,03...0,036 )-160 +12 =16 8...17 8,
npuHMMaem 6onTbl ¢ pe3bbon M20;

6) Kpensiwmx KPbILLKY K KOPMyCy Y NOALMMHMKOB:
d, =(0,7..0,75)d, =(0,7...0,75)-20 =14...15mm ,
npuHMMaem 6onTbl ¢ pe3bbon M16;

B) COEOMHSIIOLLMX KPbILLKY C KOPMYCOM:
d, =(0,5...0,6)d, =(0,5...0,6)-20 =10... 12 un ,
npuHMMaem 6onTbl ¢ pe3bbon M12.

1.6 Pacuet uenHoit nepenaun
Bbibupaem ponunkoByo O4HOPSOHYHO LieMb.
Bpaluatowmin MOMeHT Ha Beayluel 3seaaodke = 103,5 <103 H-mm
MepepatoyHoe yucno = 4,075
YUuncno 3ybbeB:
Benyuiasa 3Besgouka:

Z,=31-2Uy = 31-2-4,075 = 31-8.15 = 22.85~23
Benomas 3Be3gouka:
Z,=27Z5-Uy=23-4.075=93.725=94

MNpuHumaem:
Z; =23
Z,=94

KoadppumumeHT Harpyskm:Ks = 1,25

@330 _ 19.6:30

n, = vl = 187.3 06/MuH,

Mpwu n = 200 06\MuH — [p] = 23 Mla
War uenn (m = 1)

103-
g ,MZK3 .83 ,103.5 103125 _ 17.5 MM
Z3[p] 2323

MpuHmaem uenb no FOCT 13568-75,




t=15.875

paspyLiatoLasn Harpyska: Q = 22.7 kH
Aon = 54.8 MM2

Macca q = 1 kr\m

CkopocTb Lenu:
_ Zstnz _ 23-15.875°:187.2

= = =1.1mM/c
60-10 60000
OkpyxHoe ycunue:
_ P2 _ Myw, _ 1035196 _
Fyy = e ST 1844 H
[aBneHue B WapHMpe NpoBepsieM No opMyre:
Fr K. 1844-1,25
p= "2 = =42 MMa
Aon 54,8

Jonyckaemoe gasnenue [pl:
[p] = 27[1+0.01(Z3-17)]=27[1+0.01(23-17)]= 16° MIa
P<[P] — ycnosue BbINOSTHEHO.

Onpegensaem umcno 3BeHbeB Lenm:
Lt = 2ar+0. SZE+ — , roe

at:—“—50
Z2—23+94 117
& z4 Z3:94- 23_113

2-3.1

250+05 117+26- 161.1 =160
MemoceBoe paccTosiHUE:
Ay = 0,25t[L-0.5Zs+,/ (L, — 0.5Z5)2 — 8A2] = 0.25:18.875 + [160- 58.5+,/(160 — 58.5)2 — 8-127.7 — 8-127.7 =
4-107.5 = 430 Mmm

,D,J'Iﬂ CBO60,EI,HOFO npoBucaHuAa uenun npegycmatpmeaemMm BO3MOXHOCTb YMEHbLLUEHUA MeX0CeBOro pacCTtoAaAHUA Ha
0,4%.

430-0,004 = 1,72 mm
[dnameTpbl 4enuTeNbHbIX OKPY>KHOCTEN 3BE3004EK:

t _ 15875 _
d63 = m— 013 122.1 mm
Z3

t _ 15.875
Ay, = —=5 = —— =
64 sin@ 0.03 529 MM
Z4
,El,mameTpu HapPYyXHbIX Opr)KHOCTeVI 3BE3004KN.

D5 _t(ctg@+ 0.7) - 03d; = 1585 (ctgio+ 07 ) -3,

loe di = 10 16 — gnameTp ponuka uenu.

Dys = tg@ +06t_1ff§§+95—123MM

Z3 933 23
t 18.875

D€4 = —7180 + 0.6t — —180 + 9 5 539 MM
t97, 95a

Cunbl, encTByOLWNE HA LieNb:

OkpyxHas Fu, = 1844 H — onpegeneHa Bbiwe

OT ueHTpobexHbIX cun: Fu=q9?= 1-1.12=1.21 H

Ot nposucanus: Fr=9.81 kiQay = 9.81:6-1-0.43 = 25H

Ki= 6.
PacuyeTHas Harpyska Ha Barbl:

F, = Fy, + 2F, = 1844+2:25= 1894H.
KoadpdpuumeHT 3anaca npoYHOCTU LENMU:

Q - 22.7-103 _ 22700 _ 12.13,

FeyKo+F9+Fp  18441+1.12+25  1870.21
OT0 GonbLue,Yem HopMaTUBHbIN KOaddumumneHT 3anaca [S]= 9,4; cneqoBaTenbHO YCNOBUE S>[S] BbIMOSTHEHO.
Pasmepebl BeayLen 3Be3004KN:
cTynuua 3ble3govku: d., = 1,6:32 = 51,2 mm; I, = (1,2 + 1,6) - 32 = 38,4 + 51,2), npuHumaem 45mm
TonwmHa ancka 3ee3goykm 0,93Ben= 0.93:9.65 = 9 mm

1.7 MNepBbIN aTan KOMMNOHOBKM pefyKTopa
Ha mexoceBom paccTosHum a,, =160 BblMepuMBaem ynpoLLeHHO WECTEPHIO 1 KONeco B Buae

NPAMOYronbHUKOB, LWEeCTepHA BbINONTIHEHA 3a0AHO C BalloM, ANMMHA CTynuubl Koneca paBHa LWWPUHE BeHUa U He
BbICTyNnaeT 3a npeaesibl NpAMOYyrosfibHUKa.
OqequBaeM BHYTPEHHIOKO CTEeHKY Kopnyca:

a) NpUHAMaeM 3a30p MEXAY TOPLIOM LECTEPHM 1 BHYTPEHHEN CTEHKOM Koprnyca A; = 8w ;
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6) npuHUMaeM 3a30p OT OKPYXHOCTW BeplwnH 3yObeB Kkoneca [0 BHYTPEHHEW CTeHKM Kopnyca
A, =06 =9mm;

B) NPUMHMMaeMm paccTOsiHME MeXAy Hapy>XHbIM AuaMeTpoM NoAlMnHMKa Beayllero Bana M BHYTPEHHeWn
cTeHkol kopnyca A =6 =8mm, rae O - TOMLIMHA CTEHKU Kopryca peaykTopa.

MpeaBapuTenbHO HameyaeM pagunanbHble LWapUKONOALINNHUKA cpeaHen cepuun. [abapuTbl NOALWIMMHUKOB
BbibMpaemM no Auametpy BanoB B Mecte nocagku nogwwunuukos: d  =40mm,d , =35mu . Boibupaem
noawwunHukm: 308 (ansa sBegywero Bana) n 307 (ans BegomMoro sana).

Haxogum KOHCTPYKTVBHbIE PACCTOSHMSA (PaCYeTOM UM HENOCPEACTBEHHO 3aMEPOM Ha YepTexe):

Ha BefdyLleM Bany:

L, =52mm ,
Ha BeZJOMOM Barly:
L, =50m

MpuHumaem okoHuatensHo: L = L, =52 um.

Mmy6uHa rHesna nogwwnHmkos: |, =158 =15-23 =34,5~ 35um .

TonwmHy dnaHua KpbILWKK NOALIMMHUKA NpUHUMaeM pasHon A = S5auu.

OvameTp  OTBEpCTMS B KpbllLKe d,=7mm. Bbicory ronosku 6onta  npumem

0,7d, =0,7-7=49 ~5mu .

1.8 MNpoBepka 4ONroBe4YHOCTN NOALUUMHUKE
Benywimn Ban:

M3 npenploylmx pacyeToB Anst NpsiMo3yGoii LwecTepHu umeem: okpyxHas cuna F, =837 H,
paguansHas cuna F, =301 H, us nepsoro atana komnoHosku L, = 51am.

Onpegensiem peakuum onop:
B FOPM30HTarbHON NSIOCKOCTN XZ"

R, =R,, =05F, =0,5-837 =418,5H;
B BEPTMKAIbHOM MIIOCKOCTU YZ:

F/ 301/ _
R, =R, =/ =301/ 15054

yl
CyMmapHbIe peakumm:

Pr, =Pr, = R + R? = /4185? +150.57 = 445H

CTtpoum 3ntopbl U3rMBAOLWMX U KPYTSALMX MOMEHTOB W onpeaernsieM Hauboree omnacHoe ceveHue Mo
YCMOBUWIO MaKCUMyMa MOMEHTOB.

M, =R, -L, =150-0,051="7,7Hwm,
M, =R, -L, =4185-0,051= 213Hnm,
Onpepensiem aKBMBaneHTHbIA MOMEHT B Hamboree onacHoOM cedyeHun  Bana:
Py=M%+M? = [M?+M? +M? =\7,7% +2132> +26,7* = 35Hn

Ycnosue BbinonHsaeTcs T.k P= 445<Co=22400
PacyeTHasa gonroBe4yHoOCTb: MIH.00.

c 41000
L=(0)? = (5;;)* = 778688MnH.06.
PacyeTHasa gonroBe4yHOCTb B Yacax:
10%-L _ 778688-10°
Lh= =————=17.310%u.
_ 60n1 60-750
Benomebin Bar:

BedoMblii Ban HeceT Te e Harpysku, 4To U Bedywmn: okpyxHas cuna F, =837 H, pagnansHas cuna

F, =301H, Ho Ha aTtoT Ban mobaensieTca Harpyska oT uenHoi nepedaun Fe=1894H./3 nepsoro atana

komnoHosku:, L, = Ly =50,5mm .

Onpenensiem peakuum onop:
B nnockocTtu Xz:

FeLy—F, L 837:0.0505-1894-0.0505
Rx3:(f 2" Fy 3):( ):-527.7
2:Ly 2:0.0505
FtL2+F 2L,+L 837-50.54+18.94+(50.2+50.5
Ryy = [Ft bx(La+L3)] _ ( ) — 3259 5
2L, 50.5-2
lNpoBepka:
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Rys + Ryy — (F, + F,y) = —527.7 — 3259.5 — (837 + 1894) = 0
_ (Frla+Rp'l3) _ 301-50.5+1894-50.5

Ry = =1097.5
21, 101
Ry4 — (CFrlp+Fp(2l3+l3)) _ ~301-50.5+1894-(101+50.5) _ 2690.5
21, 101
MNpoBepka:
Rys — Ry, — (F. + F,) = 1097.5 - 2690.5 — 301+ 1894 = 0

CyMMapHble peakuuu:

Py = /Rxgz + Ry3? =/527.72 + 1097.52 = 1217.8H
Py = /Rx42 + Ry,? = V3259.5% + 2690.5? =4226.5H

M, =M, = F,-L; = 1894-0.051 = 96.6HMm

M, = JMXZ +M,? + M,* =v96.67 + 96.62 + 103.52 = 171.4 Hm

YCrioBume BbINOSHEHO T.K R=4226.5=Co = 18000H

PacueTHas 4onroBe4YHoOCTb:
33200

L= () = (322 = 493 MIH.0b.

4226.5
PacueTtHas AONnroBe4YHoCTb:
_ 10%L _ 493000000

Lh= ———— =43892.6 u.

60nl 11232
1.9 BTopown aTan KOMMOHOBKM pegykTopa

BbluepumMBaeM LLECTEPHIO U KOMECO MO KOHCTPYKTUBHbIM pasmMepaM, HanhgeHHbIM paHHee. LlecTepHio
BbIMOJIHSIEM 3204HO C BaslOM.
KoHcTpynpyem y3en Begyluero Bana:

a) HaHOCMM OCEBblE NNHUW, yAarNeHHble OT CepeanHbl peayKTopa Ha pacctoaHus Li. Mcnonb3ysa aTn ocesble
NVHWK, BblYepYmBaeM B pa3pese NOALUUMHUKM KaueHus:;

6) mMexay TopuamMu MOALUMMHUKOM U BHYTPEHHEW MOBEPXHOCTbID CTEHKM KOoprnyca BblYepynBaem
MaseydepxmBatoLme KonbLa, UxX TopLbl AOMKHbI BbICTYNaTb BHYTPb Kopryca Ha 1-2 MM OT BHYTPEHHEWN CTEHKW;

B) BblYEPYMBAEM KPbILIKN NOALIMMHUKOB C YMMOTHUTENbHLIMU NPOKNaakamu (TonwmHon 1Mm) n 6ontamu;

r) nepexop Beaywlero Bana oT guameTpa 35mMMm K gnameTpy 32MM Ha KOHLIEBOM Y4acTke BbIMOSIHAEM Ha
pacctosiHun 10-15MM OT TopLa KpbILLKW NOALWMIMHMKA TaK, 4Tobbl CTynMua MydTbl HE 3afeBarna 3a ronoeku 60nTos
KpEenneHns KpbILLIKW.

AHaNoOrM4yHoO KOHCTPYMpyeM y3en Be4OMOro Bana.

OTnoxvMB OT cepeauvHbl pedykTopa pacctosHue Lo, MpoBOAMM OCEBbIE JIMHUM U BblYEPYMBAEM
MOALUMMHMKM, Ma3eyaepKuBatoLLme KomnbLa, KPbILLKU NOALUUMHUKOB C MPOKnaakamu u 6ontamu.
1.10 MNpoBepka NPOYHOCTU LLMOHOYHLIX COEANHEHUN

Paamepbl ceveHuni WNOHOK U AfnHbI WwWnoHok — no FOCT 23360-78

MaTtepuan WnoHoK — cTanb 45 HopManu3oBaHas.
Benywimn Ban:

d = 32mm; bXh = 10X8 MM; t1 = 5 MM.

OnuHHa wnoHkn 70 mm( npu gnvHe nonymydtel MYBIT 80 mm)

MowmeHT Ha Begylem Bany = M1 = 26,7-10% = H-Mm

oM — 2M < [ ] - 2:125-103

cm d(h _tl )(1_ b) - cm 32(8-5)(70-10)

Bepnomebin Bar:

M3 gByx LWNOHOK — nog 3ybyaTbiM KOMEcoM M Mnof 3Be3g04vkon — Donblue HarpyxeHa BTopasi (MeHbLue
AnameTp Barna 1, COOTBETCTBEHHO, pa3Mepbl LLUMOHKKN), MO3TOMY NPOBEPSEM Ha CMATNE BTOPYHO LUMOHKY.

MNop 3Be3noukon:

d= 32mm; bXh = 10X8 Mm; tz = 5 Mm.

OnvHHa wnoHkn 35 mm

MomeHT Ha Beayluem Bany = Mz = 103.5-10% = H-mm

= 43,5 MMa<[o]

IcMm

R — <[o],, = =22851_ - 26,5 MMa<

Oy = d(hT)(l—b) = ~ 32(8-5)(35-10)

1.11 Beibop copTa Macna
CwmasblBaloT 3yb4aToe 3auenrneHne okyHaHnem 3ybyaTtoro koneca B Macro, 3anvMBaeMoe BHYTPb Kopnyca
[0 YPOBHS, ob6ecneynBaroLLEero NorpyxeHue koneca npumepHo Ha 10MM. O6beM MacnsiHOM BaHHbLI onpeaensem us

pacyeta 0,250m® macna Ha 1kBT nepegasaemon mowHoctu: V,, =0,25-2,24 = 0,560.:°.
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YcTaHaBnmMBaeM BSA3KOCTb Macrna B 3aBMCMMOCTU OT OKPY>XHOW CKOpocTU. B Hawem cnyyae okpyxHas
CKOpPOCTb COCTaBMsAEeT 2,5M/C U pekoMeHAyeMast KUHEMaTUYeckas BSA3KOCTb NMPW KOHTAKTHOM HanpsbkeHun 530MlMa
coctaensaeT 34mm?/c. Onpenensiem Ans aToW BA3KOCTU TUM Macna
U-r-A-32.

MoawwunHukn cmasbiBaeM nNnNacTU4HOW cMmaskon Tuna Jflumon-24, KoTopyt 3aknagblBaem B
NOALLUMHMKOBBLIE KaMepbl Mpu cbopke. MNepnogmyeckn cMasKy MOMorHAEM LUNPULEM Yepes3 NPecc-MacreHKu.

1.12 Bbibop mydThbl
My el BbiGupatoT no FTOCT B 3aBUCUMOCTM OT AMAMETPOB COEMHAEMBIX BaroB 1 pacyeTHOro
BpaLlaroLLero MOMeHTa.

M,

M, =3-26,7-10° =80,1-10° H-mm
MpuHnumaem: MydTa ynpyras sTynodHo-nansuesas, FOCT 21424-75.

= K- M, nockonbKy nepegada npsimosybas, k = 2,5+4

3. MeToau4eckue mMaTtepuansbl, onpegensarowume npoueaypbl oueHnBaHusA 3HaHUA, ymel-mﬁ, HaBbIKOB U
(MHM) onbIiTa AedATesIbHOCTU, XapaKTepusyruwue npouyecc cbopMMpoaava KOMMeTeHuUn

3.1. XapakTepucTuka npoueaypbl TeKyLen U NPOMeXyTOYHOW aTTecTauum nNo GUCLMUNIINHE

Tabnuua 6
MepuoanyHoCTL M Buas! Cnocob y4yeTa
Ne HanmeHoBaHue cnocob6 npoBeAeHUsA MeToabl nHaMBUAyarnbHbIX
BbICTaBNnA€eMbIX \
n/n | oueHO4YHOro cpeacTBa npoueaypbl OLleHMBaHuA oLeHoK DOCTUXEeHUN,
oueHuBaHus obGyvarowmxcs
1. |PacueTHo-rpadnyeckasl |CMCTEMaTUYECKN Ha 9KCNEePTHbIN Mo naTmbannbHOM  |BEOOMOCTb TEKYLLEero
pa6OTa NPaKTUYECKNX 3aHATUAX LuKane KOHTpOIA
/NMNCbMEHHO 1 YCTHO / B
nM4YHOM KabuHeTe
2. |3apaHus no BbINOMHEHUIO |CMCTEMATUYECKU Ha 9KCNEePTHbIN Mo naTmbannbHOM  |BEOOMOCTb TEKYLLEro
npakTuyeckom paboThbl NPaKTU4ECKNX 3aHATUAX / LKane KOHTpOns
NMUCbMEHHO U YCTHO / B
NYHOM KabuHeTe
3. |Tect cucTemMaTuUyeckn Ha 9KCNEePTHbIN Mo naTnGannbHOW  |BEOOMOCTb TeKyLLEero
NPaKTU4ECKNX 3aHATUAX / wKane KOHTpOnA
NMUCbMEHHO / B JINYHOM
kabuHete
4. |MpomexyToyHas MO OKOHYaHWU N3YYEHNS |IKCNEPTHBIN 3ayeT/Hesaver 3ayeTHas
aTTecTaums — BOnNpocChl K |AMCLUMANHBI/ YCTHO U BEOOMOCTb, 3a4eTHas
3avery NMMCbMEHHO KHWDKKa
5. |MpomexyToyHas MO OKOHYaHWU N3YYEHNS |IKCNEPTHBIN no natTnbannsHom BegomocTb npuema
aTTecTaums — BONpochl K |AMCLUMNHBI/ YCTHO U wiKane KypcoBbIx pabor,
KypcoBou paboTte NMUCbMEHHO 3a4eTHast KHKKa
6. |[pomexyToyHas MO OKOHYaHWU N3YYEHNS |IKCNEPTHBIN no natubannbHon  |OK3aMeHaLuoHHas
aTTecTaums — BONpochl K |AMCLUMNHBI/ YCTHO U wiKane BEOOMOCTb, 3a4eTHas
3K3aMeHy- NMMCbMEHHO KHDKKa

3.2. Kputepuu 1 Wwikana oueHMBaHNA pe3yibTaToB U3YYEHNUA AUCLUNIIMHBI BO BPEMSA 3aHATUMN (TeKyLMn
KOHTpPOJIb yCNeBaemMocTH)

KpuTepuu oLeHKM U LWIKana oueHMBaHUs pacyeTHO-rpacdmnyecknx pabor

Tabnuua 7

LLikana oueHMBaHuA

KpuTepum oueHkun

Kon-Bo
6annoB

«OTnnYHO»

CTy}J,eHT NOoKa3blBaeT MOJIHbIE U rny60|<me 3HaHUA nporpaMMHOro Mmartepuana,
JIOTM4HO N aprymMeHTuMpoBaHO OTBe4YaeT Ha NOCTaBfIEHHbIA BOMPOC, a Takke
[ONOMHUTENbHbIE BOMPOCLI, MoKasaTenn penTuHra (BCG npegycMoTpeHHble
Png yqe6Hb|e 3a[aHusi BbINOJIHEHbI, KAYeCTBO BbIMOMHEHNST GONbLIMHCTBA U3
HUX OLEHEHO YmcrioM 6anno., 6nNn3knUm K MaKcmmaanomy).

(31-40) 6annos

«XopoLuoy

BOMpPOCHI,

yMmero

dopmynupyet

CTy}J,EHT NnokKas3bIiBaeT FJ'Iy6OKVIe 3HaHUA NporpaMMHOro matepuana, rpamoTHO
ero wuanaraet, [OCTATOYMHO MOSIHO OTBEYaeT Ha MOCTaBMEHHbIA BOMPOC WU
AONONHUTENbHbIE
He3HayuTeNbHbIE NOrPeLIHOCTN, nokasaTenn penTuHra (BCG npegycMoTpeHHble
Png yqe6Hb|e 3aJaHnA BblIMOJIHEHbI, Ka4eCTBO BbIMNOJIHEHUA HM OOHOINo U3 HUX
He OUuEeHEeHO MaKkCnMalribHbIM YNCIOM 6annos).

BbIBOAMb,

ponyckas
(21-30) 6annos

«yﬂOBJ'IeTBOpVITeJ'IbHO»

CTy/J,eHT nokasbiBaeT [OOoCTaTOYHble, HO Herny60|<me 3HaHMA nporpamMmmMHOro

(11-20) 6annos.
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maTepuana; npu oTBeTe He gornyckaeT rpyobix OWMBOK uiM NpOTUBOPEYMNA,
ofHaKko B (OPMynUpPOBaHWM OTBETa OTCYTCTBYET [OMMKHAs CBSA3b Mexay
aHanu3omMm, aprymeHTauuen n BblBogamu, Ans nonyyYyeHns npaBuIibHOro oTBeTa
TpebyeTcs YTOYHsOLWME BOMPOChl, AOCTUTHYTbl MWHWManbHble WM Bbille
nokasaTenu PENTUHIoBOW OLIEHKM npuv Hanu4mm BbIMOSTHEHNS
npegycmoTpeHHbix P yuebHbIx 3agaHui

«HeynoBneTBopUTENEHO»

OTBeTbI Ha BOMNPOCHI AaHbl HE BEpPHO

(0-10) 6annos

KpMTepMM oueHnBaHuA 3agayd Aand peweHns Ha NPakTU4eCKuUxX 3aHATUAX

Tabnuua 8
Kon-Bo
LUkana oueHuBaHuA Kputepumn oueHku
u putep u 6annos
«OTnuYHoO» BbICTaBNSAETCSA CTYAEHTY, ECNN OH McYepnbiBatoLLe, nocrnegoBaTtensHo, Yetko 1| (31-40) 6annos
Nornyeckn CTPOMHO u3naraeT martepuan, yMeeT TeCHO YBA3biBaTb TEOpPUIO C
NPaKTUKOW, MUCNOoNb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepaTypsbl,
npaBunbHO OGOCHOBLIBAET MPUHATOE peELleHWe, BnageeT PasHOCTOPOHHWMU
HaBblKaMX 1 NpYeMaMm BbINONHEHUS NPaKTUYECKUX 3adaud.
«XopoLLo» BbICTABNSAETCA CTYyAEHTY, €eCnu OH No cyuwecTBy wu3snaraeT wmatepwman,|(21-30) 6annos

npaBuUibHO npumMeHaeT TeopeTndyeckmne NoNoXeHnA npun peweHnn
npakTn4ecknx BOMpPOCOB W 3adad, Blageet HGOGXO,D,VIMI:IMVI HaBblkKaMn «”
npnemMammn nx BblMNOJIHEHNA. 3HaeT Hanbonee BaxHble 3aKOHOMEPHOCTU

«Y[,0BNETBOPUTENBHO»

BbICTABNSAETCA CTYOEHTY, €CNMM OH MWMEEeT 3HaHusi TONbKO OcHOoBHOro|(11-20) 6annos

maTepwvana, HoO He YCBOMUI ero gertarneun, AonyckaeT HETOYHOCTU, HeJoCTaTOYHO
npasunbHble (OPMYMMPOBKKM, HapyLUEHWUS FIOrM4YecKon nocneaoBaTenbHOCTU B
U3NOXEHWU MPOrpamMmMHOro MaTtepuana. 3HaeT nepedveHb Haubonee BaXHbIX
KaTeropuii, OCHOBHbIE HanpaBieHUA B3aVMOAEWCTBUS YKa3aHHbLIX KaTeropwn.
YmeeT onpepenstb cMmbicn. Bnageetr ocHOBHbIMM MeTogamm cnocobamu u
cpeacTBamu NONyyYeHUs, XpaHeHns, nepepaboTkm nHdopmMaumm.

«HeypnosneTtsoputensHo»

BbICTABNAETCA  CTYAEHTY, KOTOpbIi He 3HaeT 3HauiTenbHom 4actu| (0-10) 6annos

nporpaMMHOro matepuana, aornyckaet CylwecTBeHHble OLIJI/I6KI/I, HeyBepeHHOo, C
oonbLwUMn 3aTpyaAHEHNAMU OTBEYaET Ha NPaKTUKOOPUEHTUPOBAHHbLIE BOMPOCHI.
Kak npaBuno, oLeHka «HeyLoBNeTBOPUTENbHO» CTaBUTCH CTyAeHTaM, KoTopble
He MOryT npoAofKUTb 0OyveHne ©6e3 [OONOMHUTENbHbIX 3aHATUR MO
COOTBETCTBYHOLLEN ONCLUMITNHE.

KpuTepuu oueHnBaHusa TecTta

Tabnuua 9
LUkana oueHuBaHusA Kputepumn oueHku Kon-so
6annos
«OTnnYHO» CTyOeHT nokasblBaeT MofHble U rnybokne 3HaHWs NPorpaMMHOro martepuana,
NOTMYHO U apryMEHTUPOBAHO OTBEYAET HaA MOCTABMEHHLIA BOMPOC, a TaKke
[OMOMNHUTENbHbIE BOMPOChI, NOKa3aTenu peiTuHra (Bce npegycmotpentbie Pl (16-20)
y4yebHble 3afaHWs BbIMOSIHEHbI, KA4eCTBO BbIMOSIHEHUST BOMbLUMHCTBA M3 HMX Gannos
OLEHEHO Ymcnom 6annos, 6rn3KNM K MakCuMansHOMy).
«XopoLLoy» CTygeHT nokasbiBaeT rnybokue 3HaHWsi NPOrpamMMHOr0 Matepuana, rpaMmoTHO
€ro usrnaraet, [O0CTaTOMHO MOMHO OTBEYaeT Ha MOCTAaBMEHHbLIA BOMPOC U
OOMNONMHUTENbHbIE  BOMPOCHl, yMeno  copMynupyeT  BbiBOAbl,  Aonyckas (11-15)
He3HauuTenbHble MOrpeLlHOCTH, MoKasaTenu penTuHra (sce NpeaycMOTPEHHbIE|  Gannos
PN y4ebHble 3agaHus BbIMOMHEHbI, KAYECTBO BbINOMHEHWS HU OOHOTO U3 HUX He
OLIeHEHO MaKkcUMarnbHbIM Yucrom 6annos).
«Y[0oBNeTBOpUTENbHOY» CTygeHT nokasblBaeT AOCTaTouHble, HO Hernybokue 3HaHWs NPOrpamMmMHOro
maTtepuana; npu oTBeTe He gonyckaeT rpybbix OWMOOK WM MPOTUBOPEYMNA,
oAHako B (QOPMYnMpOBaHWM OTBETa OTCYTCTBYET [OSKHAs CBs3b MeXay (6-10)
aHanusoMm, aprymeHTauven v BbiBO4AMM, ANst NOMyYeHUs NpaBUbHOMO OTBETA 6annoB
TpebyeTcs yTOuHAOLME BOMPOCHI, AOCTUMHYTbl MWHUMAsbHblE UMW  Bblle
rokasaTenn PeMTUHrOBOWM OLLEHKU MPU HaMMYMKU BbINOSIHEHUS NPEeyCMOTPEHHbIX
PIA, y4e6HbIX 3agaHuii
«HeypoBnetsoputensHo» o (0-5)
TBETbI HA BOMPOCHI AaHbl HE BEPHO 6an0B

O6LWwmMe KpUTEepPUM U LLIKarNa OLeHUBaHUSA pe3ynbTaToB AN A0NyCcKa K NPOMEXYTOYHOW aTTecTauum

Tabrnuya 10
HanmeHoBaHue oLeHO4YHOro cpeacTBa BannbHas wkana
1. PacueTtHo-rpadmyeckas pabota 0-40 6annos
2. 3agaHnsa No BbINOMHEHWIO NPaKTUYECcKon paboTsl 0-40 6annos
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3. [ Tecr 0-20 6annos

WUtoro: 100 6annos

MakcumanbHoe konuuyectBo GannoB 3a cemectp — 100. O6yvarowminca gonyckaeTca K dK3ameHy npu
ycnosum 51 n 6onee HabpaHHbIX 3a cemecTp 6ansnos.

3.3. KpMTepMVI U WWKana oueHUuBaHuA pe3ynbTaToB U3y4eHUs QUCUUNIINHDbI Ha npome)KyTquoﬁ aTrecTtauuu

YcneBaeMoCTb Ha 3a4eTe OnpeaenseTcs OLeHKaMU: «3a4TEeHO», KHE 3a4TEHO».

OUeHKy «3a4TeHO» MnonyyaeT oOy4aloLMinCcs, OCBOMBLLMIA KOMMNETEHLUN OUCLMIMIINHBI HA BCEX 3Tanax ux
dopmmpoBaHus Ha 51-100 %, nokasaBLIMW BCECTOPOHHee, cucTematudeckoe W rnybokoe 3HaHue yyebHoro
MaTepuana, yMeHue cBOOOAHO BbLIMOMHATL 3afaHusl, NPedycMOTPEHHble paboyeir NporpaMmon, YCBOWBLUWIA
OCHOBHYO 1 O3HAKOMSEHHbIV C AOMOMHUTENBHOW NUTEPaTYPON, PEKOMEHAOBAHHOW NPOorpamMMon.

OLeHKYy «He 3a4TeHO» Mnosly4yaeT oby4aroLnNcs, OCBOUBLLUMIA KOMMNETEHLMN ANCLMNIINHBI HA BCEX aTanax
nx popMmpoBaHnsi MeHee YeM Ha 51%, obHapyxmBLLeMy Npobenkbl B 3HAHMSX OCHOBHOrO y4yebHoro maTtepuana,
OOMyCTUBLLEMY NPUHLMNNANBHbLIE OLUNMOKM B BbIMONTHEHUN MPEAYCMOTPEHHbLIX paboyel NporpamMmmoi 3agaHui.

LLikana oueHMBaHus pe3ynbLTaToB

Tabnuuya 11
MpoueHTHas wkana OueHkKa B cucrteme:
(Npn ee ncnonb3oBaHUN) «3a4YTEHO - He 3a4TeHO»
0-50% He 3a4TeHo
51-100% 3a4teHo

OcHoBaHMEM [ONsi OMNpefeneHns OLEHKM Ha 3K3aMeHEe CIYXWUT YpOBeHb OCBOEHMst obyvatommucs
MaTepuana n opMnpoBaHMsa KOMNETEHLUA, NPeAYCMOTPEHHbIX NPOrpaMmMon y4ebHon ANCUMNIINHBI.

YcneBaeMoCTb Ha  3K3aMeHe onpegensietca  oueHkamun: 5  «oTnmyHo»;, 4 «xopowoy»; 3
«YOOBMNETBOPUTENBHO»; 2 «HEYAOBINETBOPUTENBHOY.

OLEeHKY «OTNUYHO» Mnofy4daeT obyyaroLMincsl, OCBOMBLLMIA KOMMNETEHLMN OUCLUMMANHBI HA BCEX dTanax ux
dopmmpoBaHma Ha 85-100 %, nokasaBLIMA BCECTOPOHHEE, CUCTEMATMYECKOE W TMyboKoe 3HaHWe Yy4eBHOoro
MaTepuana, yMeHue CBOOOAHO BbLIMOMHATL 3afaHus, NPeaycMOTPeHHble paboyeinn NporpamMmon, YCBOUBLUWIA
OCHOBHYIKO N O3HAKOMJIEHHbIA C OOMOMHUTENBHON NUTEpaTypon, pekoMeHO0BaHHOW nporpammon. Kak npasuno,
OLEHKa «OTIIMYHO» BbICTaBNAETCA OOyYaloLUMCs, YCBOMBLUMM B3aMMOCBSA3b OCHOBHbIX MNOMOXeHUn yyebHon
OVCUMNITMHBI, Heobxoaumbix Onsi npuobpetaemon npodeccun, MpPOoSIBUBLUMM TBOPYECKME CMOCOBHOCTM B
NMOHMMaHWK, N3NOXEHUN N UCMONb30BaHUN y4ebHoro matepuana.

OLeHKY «XOpPOLUO» 3acnyXunBaeT 00y4aroLNNCS, OCBOUBLLMIN KOMMETEHLUN ANCLMMNIIMHBI HA BCEX 3Tanax
nx oopmmpoBaHms Ha 71-84 %, oOHapyXMBLUUA NOSNHOE 3HaHMe y4ebHOro maTepuana, yCnewHo BbIMOMHSHOLMWA
npeaycmMoTpeHHbIE paboyvert NporpaMMon 3agaHusl, YCBOMBLUMI OCHOBHYK NUTepaTtypy, PEKOMEHOOBaHHYK B
nporpamme. Kak npaBuno, OLEHKA «XOPOLIO» BbICTABNSETCA OOy4valoumcs, NpPOAEMOHCTPUPOBABLUMM
cucTemMaTMyeckoe BrageHuMe matepuanom AUCUMNIUHBI, CMOCOOHBIM K UX CaMOCTOSITENIbHOMY MOMOSTHEHUIO U
OOHOBNEHUIO B Xo4e AanbHenwen ydebHon paboTbl U nNpodeccuoHanbHON OEeATENbHOCTU, HO AOMyCTUBLUUM
HecCyLeCTBEHHbIE HETOYHOCTM B OTBETE.

OUeHKY «yAOBNEeTBOPUTENIbHO» MnofydaeT oby4yatolnics, OCBOUBLUMI KOMMETEHLUN OUCUUMNINHBI HA
BCEX aTanax nx gopmmpoBaHMs Ha 51-70 %, oGHapyXMBLUMIA 3HAaHME OCHOBHOrO y4ebHOro matepuana B o6beEme,
HeobxoaMMoMm AN ganbHenwen yyebbl 1 npegcrosien pabdoTbl Mo Npodeccum, CNPaBnsAlLWMIACS C BbINONIHEHUEM
3afaHui, NPenyCMOTPEHHbIX paboyvert NporpaMmon, 3HAKOMbIA C OCHOBHOW NUTEpaTypol, pPeKkoMeHOO0BaHHON
nporpammon. Kak npaBuno, oueHka «yOooOBMEeTBOPUTENbHO» BbICTaBnseTcs obydyalowmmcs, LAONyCTUBLLMM
MOrpelHoCcT B OTBETE Ha 93K3aMeHe W Mpu BbINOMHEHUM 3K3aMEeHaUMOHHbIX 3afjaHui, HO obnagalolmm
HeoOX0ANMbIMM 3HAHUSMW AN1S YCTPAHEHUS NO4 PYKOBOACTBOM MpenofaaBaTterns AoMyLWweHHbIX HEO0YETOB.

OueHKka «HeyOOBNEeTBOPUTENbHO» BbICTAaBMAsieTCA ObOy4yalolleMycsd, OCBOMBLUEMY  KOMMETEHLIMM
OUCUMMIIMHBI Ha BCEX 3Tanax ux popmupoBaHuMs MeHee 4eM Ha 51%, obHapyxwuBlemy npobenbl B 3HAHWUSX
OCHOBHOMO y4ebHOro marepwuana, AOMyCTUMBLUEMY MPUHUMMAMANbHbIE OWNOKM B BbINOMHEHUN MPeayCMOTPEHHbIX
paboyel nporpamMmmon 3agaHui.

LLikana oueHnBaHuA pe3ynbTaTtoB

Tabnuuya 12
MpoueHTHas wWkana OueHKa B cucTemMe «HeyAoBNeTBOPUTENbHO — YAOBNETBOPUTENTbHO —
(Npu ee ncnonb3oBaHuK) XOPOLUO — OTIINYHOY»
0-50% HeynoBneTBopuUTEnbHO
51-70% YO0BNEeTBOPUTENBHO
71-84% XopoLlo
85-100% OTnnyHoO

KpuTepuu oueHMBaHus KypcoBon paboTbl:

- rnyGokoe 3HaHWe nporpamMmmHoro maTtepuana — o 40 6annos;
- 3HaHVe KOHLeNTyarnbHO-NMOHATUIHOIO annapaTa Bcei paboTbl — Ao 20 6annos;
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- 3HaHWE pekoMeHayeMOoWn nNuTepaTypbl No KypcoBoh paboTe — go 20 6annos;
- NIorviKa, YeTkasi CTPyKTypa U apryMeHTUpoBaHHOCTL oTBeTa — Ao 10 6annos;
- KynbTypa peyu, MaHepa obLLEeHUs, TOTOBHOCTb K guckyccun — go 10 6annos.
UTOIO: po 100 6annos (100 6annoe =100%)

LLikana oueHMBaHuA pe3ynbTaToB

Tabnuua 13
MpoueHTHaA WwKana OueHKa B cucteMe «HeyAoBNeTBOPUTENbLHO — YAOBETBOPUTENBHO —
(npw ee ncnonb3oBaHUK) XOPOLUO — OTNINYHO»
0-50% HeynosnetBoputensHo
51-70% Y[0BNeTBOpUTENBLHO
71-84% XopoLuo
85-100% OT1nnyHo
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MpunoxeHwue 2

YTBEPXOAIO
OupekTtop punuana ®re0y BO «Caml TY»
B r. benebee Pecnybnuku balwkopTocTaH

J1.M. MHaxopoBa
« » 20T

JononHeHna n n3aMeHeHus K pa6oqel7| nporpamme agNCUNMJINHbLI (Mo,qynﬂ)

B1.0.03.01 «MpuknapHaa mexaHuka»

no HanpaeneHuo nogrotoBkn (cneumansHoctn) 13.03.02 «3nekTposHepreTMka W SMNEKTPOTEXHUKa» Mo
HanpaBreHHOCTU (MPOUIo) NOArOTOBKN «NEKTPOSHEPreTUYecKne CUCTEMbI U CETU»
Ha 20___/20__ y4eOHbIN rop

B paGouyto nporpammy BHOCATCS criefytowne N3MeHeHus:

PaspaboTynk ONONHEHWI Y UBMEHEHWIA:

(AOMKHOCTb, CTeneHb, y4eHoe 3BaHue) (noanwce) (®M0)

[lononHeHns 1 N3MeHeHNsa paccMOTpPeEHbI U 0400peHbI Ha 3acedaHnn kadeapsbl « » 20 r.,
npoTtokos Ne

3aeenytowmi kacegpom

(cTeneHb, 3BaHue, NOANUCH) (®M0)



MpunoxeHue 3
AHHOTauua paboyen nporpaMmmbl QUCLUNIIUHbI

B1.0.03.01 «MpuknagHaa mexaHuka»

Koa n HanpaBlieHne noaroTtoBkKu

(cneunanbHOCTb) 13.03.02 DneKTpoO3HepreTMKa 1 aNEKTPOTEXHUKA
HanpaBneHHoCTb (Npodunb) ANeKTPOoIHepreTM4eCKkme CUCTEMbI U CEeTH
KBanudukaums 6akanaBp

®dopma obyyeHus 3aoy4Has

Nog Hayana NnoaroToBKM 2024

Bbinyckarowasn kadenpa MHXeHepHble TeXHONOrMm
Kadenpa-paspabotumk MHXeHepHble TeXHONOrMm

O6bem gucunnnuHbl, 4. / 3.e. 180/5

dopma KOHTpons (NpoMeXyTo4YHas

aTrectauums) 3ay4eT, 3K3aMeH, KypcoBas paboTa
Yac. / Nex. Na6. MpakTuny.
Kypc 3 e- 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KoHTpons
e yac. yac. yac.
4 7212 2 - 4 3 59 4 3ayet
5 108/3 2 - 6 3 88 9 3K3aMeH, KypcoBas
paboTta
Wroro | 180/5 4 - 10 6 147 13 3a4eT, oK3ameH,
KypcoBas paboTa

yHuBepcaanble KoMneTeHUun:

He NpeAyCMOTPeHbl Y4eOHbIM NJIAHOM

O6wenpodeccuoHanbHble KOMNEeTEHLUU:

OlK-3 CnocobeH NpUMEHSATbL COOTBETCTBYIOLLNIA (DN3UKO-MaTEMaTUYECKMI annapart, MeTobl aHanusa u
MOZENMPOBaHUsI, TEOPETUHECKOTO U 3KCMEPUMEHTANBHOIO UCCIeN0BaHNUs MY PeLLUEHUN NPOdECCUOHANBbHBLIX
3agaq

na-3 [eMoHCTpMpyeT NoHUMaHue hU3nN4ECKMX ABNEHUI, 3HAHNE rEMEHTapPHbBIX OCHOB ONTWKWN, KBAHTOBOW MEXaHWKN 1

OrK-3 aTOMHOW (OU3NKM U YMEET NPUMEHSITb (OU3NYECKMNE 3aKOHBI MEXaHWKWN, MOMEKYNAPHON (OU3MKW, TEPMOAMHAMYKN,
3MEeKTPUYECTBa U MarHeTU3Ma Ans pelleHns TMNoBbIX 3agad

MpodeccnoHanbHble KOMNETEHLUU:

He NpeAyCMOTPeHbl Y4eOHbIM NJIAHOM

VHMBepcaanble KOMMNeTeHUunn:

He npeaycMoTpeHbl y‘IE6HbIM nnaHoOM

O6wenpodeccuoHanbHble KOMNEeTEHUUU:

OlK-3 CnocobeH NpUMEHATbL COOTBETCTBYIOLLNIA PU3NKO-MaTEMaTUYECKMI annapart, MeToabl aHanusa u
MOJENMPOBAHMS, TEOPETUYECKOIO 1 3KCMEPUMEHTANbHOIO UCCNEeA0BaHUS NpY peLleHnn NPogeccMoHanbHbIX
3agay

MA-3 OMK-3 | deMoHCTpMpyeT NOHUMaHNE PU3NYECKMX ABNEHUIA, 3HAHNE ArIEMEHTaPHbBIX OCHOB ONTUKWN, KBAHTOBOW MEXaHWKN
N aTOMHOM (PU3VKM U yMEET MPUMEHATb PN3UYECKMNE 3aKOHBI MEXaHWKMN, MOMNEKYNSIPHON hranku,
TEPMOAMHAMMKN, SMEKTPUYECTBA M MarHeTU3Ma Ans pelleHns TMNoBbiX 3agad

MpodreccnoHanbHble KOMNETEHLUN:

He npeaycMoTpeHbl y‘le6HbIM nrnaHomMm

Cop,ep>|<aHV|e OUCUMNIINHBI OXBaTblBaeT Kpyr BOMPOCOB, CBA3aHHbIX C COCTaBlieHMeM paC‘-IETHOPI CXeMbl
peaanon KOHCTPYKLUMN N pac4eToM €é Ha MPOYHOCTb C UCMOJ1Ib30BAHMEM OCHOBHbLIX rMnoTe3 1 MoAernen MexaHukm
maTtepuanoB u KOHCprKLI,VIVI; OLIEHKOM OO0NroBeYHOCTU KOHCTPYKUUN; NPOEKTUpOoBaHNEM U KOHCTPyMpoBaHUEM
MeXaHU4YeCKnX nepegad n BarioB, a Takke pa3p360TKOVI KOHCprKTOpCKOVI OOKyMEeHTauunu.

I"Ipenop,aBaHMe ancuunimnHbl npegycMmatpuBaeT crnegywiuimne (bOprI opraHmn3auunn yqe6Horo npowecca:
JIeKunn, npakTtn4eckne 3aHATUA, CaMOCTOATENTbHaA pa60Ta CTyAeHTa.




Mporpammoit AUCUMNNUHBI NPeayCMOTPeHbI creayiollume BUAbl KOHTPOMS: TEKYLLIMIA KOHTPOIb YCreBaeMoCcTu
B dopMe pacyeTHo-rpacdnyecknx paboT; 3agaHuii MO  BbINOMHEHUIO NpPaKTU4Yeckol paGoTbl, TECTOB WU
NPOMEXKYTOYHBI KOHTPOIb - B )OpMe 3a4eTa, KypCoBOii paboThl U 3K3aMeHa.



