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JIUCT COT'JIACOBAHUM
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1. Hesp 1 3a1a4n y4eOHOI M CHUIIIMHBI

Henb u3yyeHusi IMCHUILIHHBI «/leTaan MallH, OCHOBbI KOHCTPYUPOBAHHUS U I10JbEMHO-
TPAaHCIIOPTHBIE MAIIMHBI) - NPUOOPETEHHE CTYJACHTAMU 3HAHUH MO YCTPOMCTBY MEXaHU3MOB U
JeTajeil MalluH, OCHOBHBIX ATANOB IIPOEKTUPOBAHMS, OBJIAZICHNE OCHOBHBIMU BUJIaMU PacuéToB
JeTanel MaluH 00IIero Ha3HAYeHNUs, a TAK)KE OCBOCHHE OCHOB UX KOHCTPYHUPOBAHUSI.

3agaunm AuMCHUMIVIMHBIL «JleTanu MaliMH, OCHOBbI KOHCTPYMPOBAHMSI U IOJBEMHO-
TPaHCIOPTHBIE MAILIUHBI»!

1. ®opmupoBaHWe YMECHHI W HABBIKOB, HEOOXOJHMMBIX ISl TIOCICAYIOIICH WH)XXCHEPHOU U
KOHCTPYKTOPCKON JESITEIbHOCTU: YMEHMsI BBIOMpPATh MaTepuaibl U PacCUUTHIBATH IapaMeTpbl
HanboJiee pacpoOCTPaHEHHBIX THUIIOB NiepeIad, COSTMHEHNUH 1 UX HIIEMEHTOB.

2. O3HaKOMJIEHHE CTYJIEHTOB C BapHaHTaMH KOHCTPYKLMHM M KPUTEPUSMHU pabOTOCIIOCOOHOCTU
JeTaneil ¥ y3JI0B MallliH OOIIEMalIMHOCTPOUTEILHOTO MPUMEHEHUs, METOJJaMU UX pacueTa,
MIpaBUJIaMU U HOPMaMU UX IPOEKTUPOBAHUS.

3. O6Gy4eHue CTyIeHTOB HaBbIKaM U MPAKTUUYECKUM ITpUEMaM KOHCTPYHUPOBAHUS.

4.Co0p W aHaIMW3 MCXOJHBIX MH(POPMALMOHHBIX JAHHBIX JUISI TPOEKTUPOBAHMS H3IEIUN
MalIMHOCTPOEHUS U TEXHOJIOTUHN UX U3TOTOBJICHHUS.

5. Pacuer u mnpoexTHpoBaHUE JA€Taled U Y3J0B MAIIMHOCTPOUTEIBHBIX KOHCTPYKLUHH B
COOTBETCTBUM C TEXHMUYECKMMHU 3aaHUSIMU M HCMOJb30BAaHHUEM CTaHIAPTHBIX CPEICTB
aBTOMAaTHU3aIMH MPOEKTHUPOBAHMUSL.

2. MecTo yueOHOii TuciunuHbl B cTpykType OIIOII

WNHnekc muciuiuiiebl o yaeonomy miany: b1.0.19.04.

JucuunnuHa «Jletany MalivH, OCHOBBI KOHCTPYHPOBAHUS U ObEMHO-TPAHCIIOPTHBIE
MAaIIMHBD OTHOCUTCA K 010Ky 1 B cTpykrype OITOII o Hanpaenenuro moarotoku 15.03.02
TexHonornyeckue MaluHbl 1 000pya0BaHKE, MPOGMIb «MalIuHbl U annapaThl MUIIEBBIX
MIPOU3BOJICTBY.

OcBoeHne y4yeOHOW IUCHUIUIMHBI «JleTanmm MamimH, OCHOBBI KOHCTPYHMPOBAHUS U
[OIbEMHO-TPAHCIIOPTHBIE MAILIMHBD) 0a3upyeTcss Ha 3HAHUAX M YMEHUSAX, [OJIyYEHHBIX
CTYICHTAMM IIPU W3Y4EHUU TaKUX IUCLUUIUIMH Kak: «MaremaTtukar», «Pusuka», «Teopetndeckas
MEXaHHKa», «MarepuajoBeqeHME W TEXHOJOIMS ~ KOHCTPYKUMOHHBIX  MaTEpHaJIOBy,
«HaueprarenbHass reoMeTpusi M HHXKEHepHas rpaduka», «CONpOTHBIEHHE MaTEpUANIOBY,
«Teopusa MEXaHU3MOB M MAalIMH», «METpOIOTrus U CTaHAAPTU3ALUY.

JIMCUMIUIMHBL, UId KOTOPBIX «JleTanu MaminH, OCHOBBI KOHCTPYMPOBAaHUS U IOJXBEMHO-
TPaHCIOPTHBIE  MALIUHBD)  SBJSIETCA  IPENIIECTBYIOUICH  IUCLUUIUIMHOM:  pacdyeT W
KOHCTPYUpPOBaHUE MAIIMH U allapaToB, TEXHOJIOIUYECKOE 000pYA0BaHHE.

3HaHUs, yMEHHsI U HaBBbIKH, (GOpMHUpYeMble JTaHHON y4yeOHOHN AMCLUIUIMHOM, SBISIOTCS
0a30 7151 MOATOTOBKU K UTOTOBOM aTTECTalLlUH.

3 Komnerenuum ody4yaronierocsi, opmupyembie B pe3yJbTaTe 0CBOCHH S JUCHUILIIHHbI

IIpouecc wu3ydeHMss IUCUUIUIMHBI «JleTaqy MaluH, OCHOBBI KOHCTPYMPOBAHUS M
[10/IbEMHO-TPAHCIIOPTHBIE MAIIMHBD) HANIPABJIEH HA (POPMHUPOBAHUE CIETYIOIIUX KOMIETEHIIHH:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN KOI[ W HAMUMCHOBAHUEC MHAUKATOPA JOCTHIXKCHUA

KOMITETEHIINH
OIIK-5 NI-1 onks. 3HaeT OCHOBHBIE MapaMeTpbl MpuU
CrniocoOeH paboTaTh C HOpPMAaTUBHO- | MPOEKTUPOBAHUM Y3JIOB U JETalei, U SKCILTyaTalllu
TEXHUYECKOUN JOKYMEHTAIMEH, | TeXHOIOTHYECKOT0 000pyAOBaHMS.

cBs3aHHOM ¢ mpodeccuonansHol | UJI-2 onks. OcyllecTBaseT KOHTPOJIb U aHAIU3
NESATENBHOCTBIO, c Y4E€TOM | MapaMeTpOB MPHU MPOECKTUPOBAHUM Y3JI0B U J€TaJel, U
CTaHAApTOB, HOPM U IPABUIL. IKCILTyaTallMi TEXHOJIOTHIECKOTO 000PYIOBaHUSI.

NJ-3 onk-s. Beigaua pekomenaanuit 1o ycTpaHeHUIO U
IIPEAOTBPAILCHUIO BO3HUKHOBEHUS HECOOTBETCTBUSA
[apaMeTpoB IIPHU NIPOEKTUPOBAHUU Y3JI0B U JETAJIEH U
9KCIUTYaTaI[MH TEXHOJIOTHYECKOro 000pyA0BaHUsI.




OIIK-12. Crioco0eHn oOecrieuuBaTh

IIOBBIIIICHUC HaJACKHOCTU
TEXHOJIOTHUYCCKUX MalluH n
00opynoBaHUS Ha CTa/IUSIX

MPOEKTUPOBAHUS, W3TOTOBJIICHUS U
JKCIUTyaTaIuu.

NJ-1  opnki2  3HaeT — NOPUYMHBI  HAPYHICHUS
paboTocnocoOHOCTH M KPUTEpUH  HAJICKHOCTHU
TEXHOJIOTUYECKUX MAIIUH U 000PYIOBaHHUS.

-2 onk12 Ymeer o0ecreyuBarh —IOBBIIIEHHE
HaJIe)KHOCTH Ha CTaHsIX MIPOEKTHPOBAHUS,
W3TOTOBJICHUSI M OKCIUTyaTalldd TEXHOJIOTUYECKOTO
000pyI0BaHUS.

WUJI-3 onki12 Bnageer METOJMKaMHM  pacyera
noKa3aTesiel Ha/JIe)KHOCTH Ha OCHOBE 3aKOHOB TEOPHUH
BEPOSITHOCTEN U MATEMATUUYECKON CTAaTUCTUKHU.

OIIK-13. CriocobeH npuMeHsTh
CTaHJIapTHBIE METO/Ibl pacueTa Mnpu
IIPOEKTUPOBAHUU JECTAIICH U y3JIOB
TEXHOJIOTUYECKUX MAIIUH U
000pyI0BaHUA.

N/-1 onk-13 3HAaET COBpEeMEHHBIE METOJIUKU pacyeTa u
IPOEKTUPOBAHMUS JIeTallel U Y3J10B TEXHOJIOTUYECKOTO
000pyI0BaHUS.

NJ-2 ork-13 YMeeT NpuMeHSTh alrOPUTMEI pacyeTa
IIPU IPOEKTUPOBAHUU JI€TaNIEH U Y3JI0B
TEXHOJIOTMYECKOr0 000Py10BaHHUS.

N-3 onk-13 Bmageer TeopeTndecKMU OCHOBaMH U
crocob6amu MPOEKTUPOBAHUS TEXHOJIOTHYECKOTO
000pyI0BaHUS.




4. CTpyKTYypa M cofep:kaHue YUeOHOH THCHMILINHBI
4.1 CTpykTypa y4eOHOMH TUCHUILINHBI
OO0mas TpymoEMKOCTh JUCIUTIIMHBI COCTABIISET 6 3a4ETHBIX SIUHUI]

Ounas Bcero, gacoB 3’610[16%;I
) Bcero, yacos bopma obyuerus aouHOe (opma 0Oyuenns
Buj yueOHoii padoThl O4YHOE
o0ydeHune 00yueHme
CeMEeCTPBI CEeMECTPHI
4 5 3 kypc

AyIUTOpPHBIE 3aHATHSA (BCET0) 115 64 51 26 26
B Tom uucie
Jlexrm (JI) 49 32 17 10 10
[Mpaktuueckue 3aastus (I13) 50 16 34 8 8
JlabopaTopubie paboTs! (JIP) 16 16 - 8 8
CamocrosiTejbHasi pabora (Bcero) 84 36 48 186 186

17 8 9 4 4
Bua npoMexyTO4YHOM aTTecTaMu 3a4eT IK3aMeH IK3aMeH
OO0mas TPyA0EeMKOCTh JUCIHILINHBI, 216 108 108 216 216
Yackl
3a4ETHBIE €MHHULIBI 6 3 3 6 6




4.2 Conep:xaHue pa3aeioB y4eOHO# U CHUIIIMHBI

Paszoen 1. Ocnosnwie nonoscenusn. Ilpounocms npu nepemenHvlX HANPAIHCEHUAX.

OOmme cBexenusi. CoBpeMEHHBIC HANpaBlICHUS B PAa3BUTUM  MAaIIMHOCTPOCHHUSL.
TpeboBanus k MamuHaM U AetaisaM. Kpurepun paboTocnocoOHOCTH U pacueTa JeTajei MallnH.
[IpoexTHpPOBOYHBIN U IPOBEPOYHBIN PACUETHI.

[ukabel HaOpsHDKEHUA B ACTANSIX MAIMH. Y CTAalOCTh MaTepuaia Jeraineid MmamuH. [Ipegen
BBIHOCIUBOCTU MaTepuana. Koapdunuents! 3anaca npoyHoctd. KoHTakTHas MPOYHOCTD JeTanei
MalluH.

Pa3zoen 2. Coedunenusn oemaneit mamun

Kienmanble coeguHenus. JlOCTOMHCTBA, HENOCTATKM M IIPUMEHEHHE  KIICMAHBIX
coenuHeHul. OCHOBHBIE THUIBI 3aKJeNOK. PacueT Ha MPOYHOCTh KIIEMaHbIX COEAMHEHUH.
PexoMeHa1um 1o KOHCTPYHPOBAHUIO KJIETIaHbIX coeinHeHni. CBapHble coequHeHus. OCHOBHbIE
THIBI CBApHBIX COEIMHEHMH. Pacuer Ha MpPOYHOCTH CBApPHBIX COENMHEHMM. Pexomenpanuu mno
KOHCTPYMPOBAHHUIO CBapHbIX coeAuHeHui. CoeauHEeHUsI ¢ HaTsIrom. Pacder HMIMHAPUYECKUX
COCMHEHUN ¢ HaTAroM. PexomeHmanuum 1O KOHCTPYMPOBAHHUIO COEIMHEHHSI C HATITOM.
Pe3nOoBbie coenuHeHusa. I'eomerpuueckue mnapameTrpsl pe3b0d. OCHOBHBIE THUIBI PE3LOBI.
CrangapTHbele KpenexkHble aerand. CuiIoBble COOTHOIIEHHS B BUHTOBOM mape. MoMEHT
3aBuHuMBaHug. Camotopmorkenue u KIIJl BuHTOoBOM mapsl. Pacuer pe3p0OBBIX CO€AMHEHUH Ha
npoyHoCTh. [IImoHOYHBIE coequHEeHUs. Pa3HOBMAHOCTM IIMOHOYHBIX CcoeauHEeHH. Pacuer
LITIOHOYHBIX COEIUHEHHH. PexomeHmanuu Mo KOHCTPYMPOBAHMIO IIMOHOYHBIX COEIUHEHUI.
[[InuueBbie coenuHeHUsA. Pa3HOBUIHOCTM INUIMIEBBIX COEAMHEHWUW. PacyeT NIIIUMIEBBIX
coeIMHEHUI. PexoMeHjanuy 1o KOHCTPYUPOBAHMIO IITUIIEBBIX COCIMHEHHMN.

Pazoen 3. Mexanuueckue nepedayu

Haznauenune mepenau m ux knaccuuxanus. OCHOBHbIE KMHEMAaTHYECKHE U CUJIOBBIE
COOTHOIIEHUS B nepeaayax. OpuKIHOHHBIE NIepeaadn. Marepuaibl KaTkoB. Buiel paspymienus
pabounx moBepxHOCTeH (PUKIMOHHBIX KaTKoB. llunumHapudeckas (pUKIMOHHAs mNepenaya.
Pacuer na mpounocts u KIIJ[ ppuknmonnsix nepenad. 3youarsie nepenadu. OCHOBHBIC TIOHATHS
0 3yOuateix nepenayax. OCHOBBI pacueTa Ha MPOYHOCTh 3yOuaThix nepenad. Lumunapudeckue
npsiMo3yOble Tepenayd BHEIIHEro 3aneruieHus. Llunuainpuueckue Kkoco3yOble mepenadi.
Konnueckue 3y6uatsie nepefaun. Cuiibl B 3allelUIeHUH. PacueT Ha KOHTAaKTHYIO NMPOYHOCTH U
pacuer Ha u3ru0. Yepmsunble nepenayu. Knaccudukamus uepBsiuHbiX nepenad. OCHOBHbBIE
F€OMETPUUYECKHE COOTHOLIEHUs B 4epBsuHOM nepenade. llepemarounoe uyumcno. Cunsl B
3aneryieHn. Pacuer Ha npoyHocTh 4yepBsauHbIX nepenad. KIIJI yepBsiunbix nepenad. TemnoBoit
pacuet. Penykropsl. Pemennsie nepenaun. OCHOBHbIE T€OMETPUUYECKHUE COOTHOIIEHHUS! PEMEHHBIX
nepeaad. Cuiibl B nepenave. CkoapxkeHue peMHs 1o mkruaMm. Hanpsbxenus B pemue. HaTsokenus
pemueit. Ilepenaya mockum peMHeM. Tumbl miockux pemHed Pacuer mnepemayu IIIOCKUM
pemueM. IlIkuBbI nepenay miockuM pemMHeM. PekoMeHnanuu 1mo KOHCTpyupoBanuto. llepenaun
KJIIMHOBBIM WM TIOJUKIMHOBBIM pemMHeM. Tumbl pemHed. Pacuer mnepegaun KIMHOBBIM U
MOJUKIMHOBBIM peMHeM. llIkuBbI nepeaad KIMHOBBIM M NOJUKIMHOBBIM pemHeM llepemaua
3youaTeiM peMHeM. PacueT mepenau 3y0uareiM pemHeM. llennbie nepenaun. [IpuBoaHbie 1emu.
3Be3nouku. llepenarounoe uucio nenHoi nepenaur. Cuiibl B BETBAX Lienu. Pacuer nepenauu
poiinkoBoil (BTynouHoi) nenbio. KIIJ[ nennsix nepenau. Pekomenaanuu no KOHCTPYHUPOBAHUIO
LIETIHBIX Iepeay.

Pazoen 4. Banwt u ocu. lloowunnuxu. Myghmot.

Bauns! u ocu. KoncrpykTuBHbIe 31eMeHThl. Kputepun paboTocnocoOHOCTH BaJIOB U OCEH.
IIpoexTrpoBoUHBIH pacueT BanoB. IIpoBepounslii pacuer Banos. Pacyer ocell. Pekomennanuu 1o
KOHCTPYMPOBAaHUIO BajoB U oceil. [lonmmnunkmu ckonbxeHus. Marepuansl BKIaable. Pexxrumbl
CMa3KH. YCJIOBHBIM pacyeT MOJIIMITHUKOB CKOJIBKEHUSA. PEKOMEH1alny 110 KOHCTPYMPOBAHUIO.
[Mommmnuuky kadeHus. Krnaccudukanus U ycioBHble 0003HAYeHUs MOJIIUIHUKOB KaueHUS.
Bunpl pazpyiieHus moJIMIHUKOB KaueHUsl U KpuTepuu padboTtocnocoOHocTH. Pacuer (moadop)
MOAIIMIIHUKOB KaueHUs Ha 3aJaHHbId pecypc U Ha CTaTHYECKYI0 TIPY30IOJBbEMHOCTD.
Oco06eHHOCTH KOHCTPYHPOBAHMS MOIIIUITHUKOBBIX Y3JI0B.



Oo6mme cBenenus. JKectkue KoMIeHCHpyromue My(Thl. YIpyrue KOMIIEHCHUPYIOILIUE
Mypter. Cuennsie ympaBisgemble MyQTbl. Camoymnpapisemble My(Thl (aBTOMAaTHYECKOTO
NEUCTBUS).

Pazoen 5. Iloovemno-mpancnopmusle MeXaGHU3IMbl U yCHPOICMEA.

TsAroBsle U rpy303axBaTHbIC yCTpoMcTBA. MexaHu3Mbl nmoabeMa. MexaHn3mbl ITOBOPOTA.
Hasnauenue, ycTpoiiCTBO, BapHaHThl KOHCTPYKIHMH. HasHaueHne ©  KiIacCUpHUKAIHS
TpaHCHOPTUPYIOIIKUX MamuH. OOmue CcBeJeHMs: Ha3HAueHUe, YCTPOMCTBO JIEHTOYHBIX,
BUHTOBBIX, BHUOpPALIMOHHBIX TPAHCIOPTEPOB. YCTPOHCTBO M OCHOBHBIE XapaKTEPUCTUKU
ITHEBMAaTUYECKOTO TPaHCIIOpTEpa.

4.3 Pa3znesbl y4eOHOM JUCHUIIMHBI U BU/ 3aHATHH

No HaHMeHO?aHHe pasnenos J— IIpakTrueckue | JlabopaTopHbie CPC Kownr- Beero
/1 yueOHON TUCITUITTHHBI 3aHATHS 3aHATHS poITh
1. | OcHoBHBIE TIOJIOXKCHUS. 6 - - 5 2 13
[IpoyHOCTs TpPU  TEPEMEHHBIX
HaNpPSHKEHUSIX.
2. | CoenuHenus nerajaei MallyH. 13 10 2 20 4 49
3. | MexaHnuueckue nepeiayy. 18 28 10 32 6 94
4. | Bauel u ocu. I[TommmnHuKY. 6 6 4 10 3 29
My¢TbL.
5. | TlombeMHO-TpaHCIIOPTHBIC 6 6 17 2 31
MEXaHU3MBbI U YCTPOMCTBA.
Bcero 49 50 16 84 17 216
5. Marpuua ¢gopMHUpPOBaHUS KOMIIETEHUMA M0 M CHUILINHE
No OowenpodeccnonanbHbIe Oouiee
I r'[ Paznenbl tucuUImInHbL KOJIMYECTBO
) OIIK-5 OIIK-12 OIIK-13  komnereHIui|
1 OcHoBHbIE noNIokeHus. [IpouHoCTh Mpu + + +
NIEPEMEHHBIX HAIPSDKEHUSX.
2. | CoenuHeHus nerajieil MaiuH. + + + 3
3. | MexaHuueckue nepeiayu. + + + 3
4. | Bansl u ocu. [ommunanku. MyQTsi. + + + 3
5. | [logbeMHO-TPaHCHIOPTHBIE MEXaHU3MBI U + + + 3
YCTpOMCTBA.

6. O0pa3oBaTe/IbHbIE TEXHOJIOTHH
O0beM ayauTOpHBIX 3aHATHH Bcero 115 wacoB, B ToM umcie Jsekiuu 49 yacos,
naboparopHbie padboThl 16 yacoB, npakTuueckue 3aHATH S50 4acoB.
30% - 3aHsATHS B MHTEPAKTUBHBIX (hOpMax OT 00beMa ayIUTOPHBIX 3aHSITUH.

Bun Komn-Bo
Cemectp Vcnionp3yemble HHTEpPAaKTHBHBIE 00pa30BaTEIbHbIEC TEXHOIOTUHU U TEMA 3aHATHS
3aHATHSA JacoB
[pumenenune B yaeOHbIX abopaTopusax Kadenpsl MaKeToB BCEX THIIOB Iepeaad,
00pa3IoB y3710B M A€Taleld MallWH, PEIyKTOPOB Pa3IMYHBIX THIIOB, a TaKKe
JIP JNEUCTBYIOINX MAaKETOB M CTEHNIOB, JAEMOHCTPUPYIOMIHX PabOTy MEXaHHU3MOB 20
45 Pa3IUYHBIX CXEM U MCHOJIHEHUH.
' I'pynnoBo# TpEHUHT.
113 CUTyalMoHHbIC 33][a4K 8
- [IprMeHeHne HaTTsITHBIX TOCOOMH B BU/IE 3JIEKTPOHHBIX TUIAKATOB, CXEM 6
MEXaHU3MOB.
Uroro: 34




Hcnonb3ytoTcsi akTUBHBIE W MHTEPAKTUBHBIE (OpMBI 00ydeHus: (pazdop KOHKPETHBIX
cUTyanuii, oOCyXJE€HHE OTAEIbHBIX pa3/eioB AUCLUIUIMHBI, pa30op NnpumepoB pacuera). B
COYETaHWU C BHEAYAUTOPHOH pPabOTONW 3TO CMOCOOCTBYET (OPMHPOBAHUIO U PA3BUTHIO
npo(ecCHOHANBHBIX HAaBBIKOB M COOTBETCTBYIOIIMX KOMIETEHUMH Yy oOydaromuxcs. s
3aKpEIJIEHUs] 3HAHUW CTYAEHTOB IO OTAEIbHBIM pa3lielaM Kypca MPOBOJATCS IMPAKTUUYECKHE
3aHATHUS, LEJbI0 KOTOPBIX SABISETCS (POPMHUpPOBaHME HABBIKOB CaMOCTOSITEIBHON paboTHI 1O
pemieHuo 3a1ad. Jis MpakTUYECKUX 3aHATUN 00s3aTENbHBIM SBIISIETCS W3YyYEHUE OCHOBHBIX
pa3aesioB JUCLUIIINHBL.

MeToa AeI0BBIX TP HCIIOJIB3YETCSl KOCBEHHO B BUE MOJIEIT HAYYHOTO 00CYXKACHUS. DTO
pa3BUBAET CHOCOOHOCTh CTY/IEHTa K KOJUIEKTMBHOMY MBIIIJIEHUIO U COBMECTHOW BBIpAOOTKE
peuieHus. B xauecTBe TeMbl OOCYXIE€HUS PEKOMEHAYETCSl YCTAHOBJIECHUE COOTBETCTBUSI MEXY
XOPOILIO 3HAKOMBIM SIBJIEHUEM U U3YUYEHHBIM 3aKOHOM.

MeToa KOMITBIOTEPHBIX TEXHOJOTHH A(PPEKTUBEH MPH PEIICHUN ONTUMHU3AIHOHHBIX T
MHOTOBapHaHTHBIX 3aJla4, HalpuMep, BbIOOpe Marepuasa Ui pacueTa 3yO4aTbIxX mepeiay Ha
MIPOYHOCTb, MPU MOAO0PE NOMIMITHUKOB MO CTATUYECKON U AMHAMUYECKOU I'py30M0bEMHOCTH U
T.J.

[Tpu n3yyeHnn AUCHUTUIMHBI «/leTany MammH, OCHOBBI KOHCTPYHPOBAHUS M TOIHEMHO-
TPaHCIOPTHBIE  MAIIWHBD)  IUIAHUPYETCSl MPUMEHEHHE CIeAYIIHMX 00pa30BaTeNIbHBIX
TEXHOJIOTUH:

- TpPUMEHEHUE TEXHMYECKHUX CPEJCTB OOyueHHUs — MPOEKTOPOB C IMOKa30M Y4eOHBIX
KMHO(UIIBMOB, CIIaliJ1I0B, IPUMEHEHHE HArJISAHBIX TOCOOMI B BUJIE MJIAKaTOB, CXEM MEXaHU3MOB,
KOTOpbIE UMEIOTCS M0 BCEM paszfeliaM U3y4aeMOW NUCUUIUIMHBI, a TaKKe HaTYpHBIX 0O0pas3IoB
Y3JIOB W J€Tajeil MallvH.

- NpuMeHeHHe B YueOHBIX JlabopaTopusax Kadeapbl MaKeTOB BCEX TUIIOB Iepenad,
00pa3loB y3JI0B M JAeTajedl MallluH, PeAyKTOPOB Pa3jIMYHbIX THUIIOB, a TaKXKe NEHCTBYIOLIUX
MaKeTOB U CTE€HOB, IEMOHCTPUPYIOIIUX Pa00OTY MEXAaHU3MOB PA3JIMYHBIX CXEM U MCIIOJIHEHH.

- JUIsl ONTUMU3ALUKN KOHCTPYKLUHU OTIEIbHBIX Y3JI0B IIPUBOAOB BO3MOXHO MPUMEHEHUE
TUIOBBIX IPOrPaMM PacyeTa, UIMEIOLINXCS B KOMIIBIOTEPHBIX KJIACCaX aKaJIEMHH.

Kpome 31010, Ha NpaKTUYECKUX 3aHATUSAX PACCMaTPUBAIOTCS IPaBUIIa KOHCTPYUPOBAHUS
MEXaHU3MOB U HX COCTaBHBIX 4YaCTEH, TUNHWYHbIE OIIMOKM NpPU MPOEKTUPOBAHHMU, METO[bI
palMoHaIBHOIO BbIOOpa MHapaMeTpoB M BUAOB HAarpyKE€HHUs Y3JIOB M JeTajed pa3inuyHbIX
MEXaHU3MOB.

7. Y4eOHO-MeToaHYeCKOe oOecrnedeHHe TUCHMILIMHBI CAMOCTOSITEIbHOH PadoThI
cTyaeHTOB. OLleHOYHbIEe CPeICTBA VISl TEKYIIero KOHTPOJIs yCIIeBaeMOCTH, TPOMeKYTOYHOM
aTTecTAIMH 110 HTOraM OCBOCHMS M CHUILINHBI

7.1 Buabl caMOCTOATEIbHOI PadoThl, MOPSA0K UX BHINOJHEHUS U KOHTPOJISA
CamocrosiTenbHass paboTa CTYIAEHTOB — 3TO IMPOLIECC AKTUBHOTO, IIEeJICHANPaBIEHHOTO
NpHOOpeTeHus: CTYICHTaMHU HOBBIX 3HAaHUW, yMeHHH 0e3 HeNmOoCPeICTBEHHOTO Yy4YacTHs
MpernoaBaTeNisd, XapaKTepU3YIOIIUiica MNPEAMETHON  HampaBlIEeHHOCTHIO, 3 (HEKTUBHBIM
KOHTPOJIEM U OIICHKOW Pe3ybTaTOB AESATEIbHOCTH 00YyUaOIIerocs.
BueaynutopHas camocTosiTelibHas paboTa BBINOJHAETCA CTYACHTOM 1O 3a/aHHUI0
MpernoaBaTelis, Ho 6e3 ero HemoCPEICTBEHHOTO Y4acTHs.
dopmamu BHEAYTUTOPHON CaMOCTOATEIbHON pabOThI 10 AUCHUILINHE «JleTaan MaliiH, OCHOBBI
KOHCTPYMPOBAHMS U TIOIbEMHO-TPAHCIIOPTHBIE MALLIUHBI» SBIISIOTCS:
- paboTa c OCHOBHOM U JIOTIOJHUTENBHOM TUTEPATyPOil, UHTEPHET pecypcamu;
- CaMOCTOATENbHOE 03HAKOMJIEHUE C TEOPETUYECKUM MaTEPUAIIOM,
- IOUCK, 00paboTKa MHPOPMAIIHH IO TEME C TIOCTEAYIONINM €€ MPEICTaBICHUEM B ayTUTOPUU B
dbopme noknaaa, pedepara - mpe3eHTAIUY;
- pelleHHE TECTOBBIX 3aJJaHUN;
- peleHue 3a1ay;
- COCTaBJICHHE KOHCIIEKTA.



Pa3nensl, B KOTOPBIX YacTh BOIPOCOB U3Y4aeMOM JUCIUIUIMHBI BBIHOCUTCS HA CAMOCTOSITENIEHOE
U3y4EHHUE:

1. OcHoBHbIe nonoxeHus. [IpouHOCTb NpU EPEMEHHBIX HAIIPSHKEHUSX.

2. CoenuHeHus JeTanel MaliuH.

3. MexaHudeckue nepeaayu.

4. Bainibl u ocu. [loamunauku. MyQTh!.

5. [logpeMHO-TpaHCTIOPTHBIE MEXaHU3MBI M YCTPOUCTBA.

Jnisi  caMOCTOATENbHOM paboThl MOTYT OBITh HCIOJB30BAHBI METOJAWYECKHE YKa3aHHE,
uMerolecs Ha kadenpe U B OuMOIMOTEKe akaleMUU, HHTEPHET PECYPCHI.
Taxoke camocTosiTenbHas paboTa 3aKIF0YAETCs B MOATOTOBKE K BBITIOJIHEHHUIO JIA00OPATOPHBIX
paboT, K IPOMEKYTOYHOU aTTECTAIINU.

KoHTpomb pe3ynbpTaToB BHEAYIUTOPHON CAMOCTOSTENLHON paObOTHI OCYIIECTBISIETCS B TIpe-
Jieflax BpEMEHH, OTBEJICHHOTO Ha BHEAYJUTOPHYIO CAMOCTOSATEIbHYIO pa0OTy B MUCbMEHHON WM
CMeIIaHHO# opMe, ¢ UCTIOIH30BAHNEM BO3MOKHOCTEH KOMITBIOTEPHON TEXHUKH.

Ilpumep 3a0anus Ons1 camocmosamenvHol pabomul CmMyO0eHmos.

CamocrostensHas padora N1

Tema: «OcHoBHBIE NIOJI0KEHUA. [IpOYHOCTD MpU IEPEMEHHBIX HANPSYKEHUAX)
3ajaHue: HCIOJb3ys 3JEKTPOHHBIE PECYPChl, COCTABUTH KOHCHEKT (IPE3EHTAllMI0) HAa TEMY
«Bb100p MaTepuanoB U TEpMUYECKO 00pabOTKU I MEXaHUUECKUX Tepeaay».
KonmyecTBo 9acoB, OTBOJIMMBIX Ha BBITIOJHEHUE 33/IaHUS — 2 4aca.
[IpumepHBIi TUI1aH:
1. KOHCTpyKIIMOHHBIE MaTEPHUAIIBI;
2. MexaHnyecKkue XapakTepUCTUKNA KOHCTPYKLMOHHBIX MaTepHalIOB;
3. OcHoOBHBIE BUBI TEPMOOOPAOOTKH IJIsi MEXaHUUECKHUX Nepeay;
KoHTposIh: KOHCTIEKT - OTUET B MUCbMEHHOU (popme.
IIpe3eHTanust — OT4ET B 3JEKTPOHHOM BH/IE.
7.2 KoHTpOJIbHBIE BOMPOCHI 1JIsl CAMOINIPOBEPKH

Kax BbI mOHMMAaeETe, 4TO Takoe JeTaib, COOpoUHas eauHuIa?

Uto Takoe HEpa3bEMHbBIE U PA3bEMHBIEC COCAMHEHHUS !

Uto o603HavaeT snektpoa 942; D42A7?

[To xakuM HanPsDKEHUSIM PACCUUTHIBAIOT BAJIMKOBBIE (YIIIOBBIE) HIBBI?

[Touemy B Poccuu B kKauecTBe KpeIeKHOH pe3b0bl IPUMEHSIETCS MeTpruUecKas?

OTan4re METpUIECKON Pe3bObl OT AFOHMOBOM.

Kakwue Buabl pe3p0bl IPUMEHSIOT AJIsl Iepeadn JBHKECHUS?

YcioBue caMOTOPMOKEHHUS B pe3b0e.

Haznauenue mnoHoK, MUIMIOB B COSAMHEHUU BaJl-BTYIKA.

10 Kakumu rpansmu nepefaercs KpyTAUuii MOMEHT HANPSKEHHON MIMOHKOM?

11. B 3aBHCHMOCTH OT Y€r0 BHIOMPAIOT MOMEPEYHOE CEUCHHE IMOHKH (pa3mepsl bxh)?

12.Tlo kakuM HaNpPsHKEHUSIM IPOBEPSIOT IITIOHKH?

13. HazoBwute crnocoObl HEHTPUPOBAHUS B IUTMIIEBOM COCTUHEHHUH (BaI-BTYNKA).

14. TlpuunHbl HElenecooOpa3HOCTH MPUMEHEHHUS KIMHOBBIX IIMOHOK MPH OOJBIION YTIOBOM
CKOPOCTH.

15. Haznauenue mtu@dTos.

16.C momoriplo, Kakux TOKa3zaTeled W KaK OMNpeNeiuTh MepeJaToYHOe YHCIO PEeMEHHOM
nepeaayn’?

17.3a cder KakuX CHJI OCYIIIECTBISIETCS Tepeada KpyTsIIero MOMeHTa B peMeHHO!U niepeayue?
18. JIns xako¥ menu mMpuMEeHSIOT MIpeIBapUTeNIbHOE HATSHKEHUE B peMEHHOU niepenade?

19.T e uenecoobpa3HO yCTaHABIMBATH HATSKHOW POJIMK Ha BEAYIEH MM BEIOMON BETBU?

20. Kakoit mapameTp ABIIS€TCS TJIaBHBIM (OCHOBHBIM) B 3yOUaTOM 3arleryieHnn?

21. B 3y0uaToM HIUJIMHIPHYECKOM 3aleTNIEHUN OKPYKHBIE CKOPOCTH IIECTEPHH M KOJIECa PABHBI
WJIHM pa3HBbIE.

CoNoO~ WM



22. Ha3oBuTe, KaKue CUIIBI JICUCTBYIOT B MPSIMO3Yy00i, KOC03y0oii 3y0uaToii nmepeaye?
23. OKpyXHBIE€ CKOPOCTH YEpPBsIKa U YEPBSIYHOTO KOJIECa paBHBI WK pa3HbIe?

24. O06bacHUTE, TOYEMY JUTS YEPBSIYHBIX MIEpeiay BHIMOJHSIOT TEIUIOBOU pacyeTr?

25. Paciudpyiite moamumnuauku 308; 204.

26. Kakum nedopmanusm noaBepraercst och?

27. Kakum nedopmanusM noBepraeTcs Bai?

28. OcHOBHOE Ha3HAYCHUE MY(]T.

29. Tlo xakuM mapaMeTpaM Hoa0uparoTcss MyQThI?

30. /11 9ero mpuMEHSIOTCS B MOIIIMITHUKOBBIX y3J1aX YIJIOTHEHHS?

7.3 Bonpocsl /141 3a4eTa

Nook~wdpE

Uro crnexyeT HOHUMATh MO/ HAJAEKHOCTHIO MAIIUH U UX JleTayen?

Kakumu cBolicTBaMu XapakTepu3yeTcsi HaIeXHOCTh?

KaxoBo paznuune Mex1y pecypcoM U CPOKOM CITY>KObI?

[To xakuM moxazaressiM OLEHUBAIOT Ha/IeKHOCTh?

KaxoBbl OCHOBHBIE KpUTEPUH PaOOTOCIIOCOOHOCTH U pacyeTa JeTanel ManuH?
KakoBo paznuuue Mex 1y NpOoeKTUPOBOYHBIM U POBEPOYHBIM pacdeTamMu?

Yto cnepayeT mOHMMAaTh MOJ IUKJIOM IEPEMEHBI HANPSIKEHUU? XapaKTepUCTUKHU LHKIA U

COOTHOUIEHUS MEXIY HUMU.
8. Ilpu xakux 0OCTOATENBCTBAX U T/ NEHCTBYIOT KOHTAKTHBIE HATIPSDKEHHS?
9. Kak oOpa3yercst KJermaHHOE COeTMHEHUE?

10.
11.
12.

13.
14.
15.
16.

17.
18.

19..

20
21
22
23

25

217.

28.
29.

30.

Kax o6pasyercst cBapHo m0B? THIbl CBapHBIX MTBOB?

N3 gero cocrout 601TOBOE COCAMHEHUE?

Kakue ocHoBHBIE BU/IbI PE3bOOBBIX COETUHEHUM MPUMEHSIOT B MalIuHOCTpoeHuu? Jlaite ux
CPABHUTEJIBHYIO OLICHKY.

Kakue pasznuyaror Tumbel pe3pd mo mpodmmo, 1o HasHadueHmio? Kakwe wu3  HuX
CTaHJIapTU30BaAHbI?

KakoBbI 0OCHOBHBIE KpUTEPUH PAOOTOCTIOCOOHOCTH MITUIIEBBIX COSIMHEHUM?

KakoBo Ha3HaueHME MIMOHOYHBIX cOeTUHEHNI? VX pa3HOBUIHOCTH.

KakoBbl OCHOBHBIE KpUTEpPHUH PaOOTOCHOCOOHOCTH COEOUHEHHH MNPU3MAaTUYECKUMH U
CEerMEHTHBIMU IIMOHKaMH?

Kakue QpyHKIHMH MOTYT BBITIOJIHATH MEXaHUYECKHUE Mepeaayn?

UeM BbI3BaHAa HEOOXOAMMOCTh BBEJCHHS IEpelayd Kak MPOMEXKYTOUHOTO 3BEHA MEXIY
JBUTATENEM U paboYMMH OpraHaMH MalluHbI?

Kak u3aMeHs0oTCs OT BeAyllero K BEIOMOMY Bally TaKUM€ XapaKTEpUCTUKH MepeJadd, Kak
MOUIHOCTb, BPAIAIOIIUA MOMEHT, YaCTOTA BPAIICHHS ?

. Hoquy BpalaTCJIbHOC IBUKCHUEC HauboJiee PacIpoCTpaHCHO B MCXdHU3MaAX U MalIuHax?
. Uto Takoe nepcaaTo4yHocC qucio?

. Kak OIIPCACIIAIOT MCPEAATOYHOC YUCIIO U KHI[ MHOI'OCTYIICHYAaTOI'O HpI/IBO,Z[a?

. Kakue BHU bl pPCMCHHBIX II€pCaaq pa3jinvdaroT 110 (l)opMe IOIICPCYHOI'0 ceueHus?

24.

[loueMy B MHOTrOCTYNEHYATHIX NPUBOJAX pEMEHHas Iiepefada sBIAETCS OOBIYHO
OBICTPOXOHOMU CTYNEHBIO?

. UTo siBNsI€TCS OCHOBHBIM KpUTCPpUCM pa6OTOCHOCO6HOCTI/I OCITHBIX Hepeﬂaq?
26.

KakoBa pa3Huiia M1y BaJOM U OChIO U Kakue Ae(opMariyl UCIBITHIBAIOT Bal U OCh IpU
pabote?

KakoBbl OCHOBHBIE KpUTEPHH PaOOTOCTIOCOOHOCTH BAJIOB U OCEH M KAKUMH MapaMeTpamMu MX
OLICHUBAIOT?

KakoBsl kpuTepun paboTOCIOCOOHOCTH MOAIIUITHUKOB CKOJIbKEHUS?

KakoBbl [OCTOMHCTBA W HENOCTAaTKU MOJIIMITHUKOB Kay€HUs 10 CPAaBHEHHUIO C
MO JIIMITHUKAMHU CKOIBKEHU?

KakoBo HazHaueHune MypT mpuBOI0B?



31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.

49.
50.
51.
52.
53.

54,
55.
56.

S7.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.

70.
71.

72.

KakoB ¢usnyecknii cMbica KodppuImrenTa pexxuma padoTel My(Tei?

KakoBo HazHaueHue noamMUImHUKOB?

Kaxkue paznuyaroT TUIIBI MOJITUITHUKOB CKOJIBKEHUS 110 KOHCTPYKIIMH?

Kax ycTpoeHbl NOIUITHUKHA CKOJIBKEHHU S, KAKOBO HA3HAYCHUE BKJIA IbIIICH?

Kakue wmarepuansl TPUMEHSIOT I HM3TOTOBIIEHUs BKianeimei? Kakue TpeGoBaHus
MPEABSIBISAIOT K 3TUM MaTepuaiam?

N3 xakux netaneit cCoCTOAT MOAMIMITHUKY KaueHus1?

KakoBo HazHaueHue cemnapaTopa B MOJMIMITHUKE KAYCHUS?

KakoBo paznuuue Mexy MeXxaHu3MOM U MaIlIMHOMN?

Uto cneayer moHUMATH MO/ I€TAIbI0 MAIIUHbI?

Kaxkue neranu Ha3pIBaroT eTaisiMu OOIIEro Ha3HAYCHHUS ?

UTO Ha3BIBAIOT YCTAIOCTHBIM Pa3pYIICHHEM U KaKOBBI €T0 MPUIUHBI?

UTo Takoe KOHIICHTpAIUs HAMPSHKEHUN, U UTO €€ BhI3BIBACT?

UTo Ha3BIBAIOT MIPEAEIIOM BEIHOCIUBOCTH?

Kak ompenensitor o0muii pacyeTHbI KO3PHUIIMEHT 3amaca MPOYHOCTH MPH MEPEMEHHBIX
HaNpsHKEHUSX?

KaxoBbI JOCTOMHCTBA U HEJIOCTATKHU KJICMTAHHBIX COSAMHEHUH.

KaxoBbI JOCTOMHCTBA U HEJIOCTATKU CBAPHBIX COCTUHEHU?

KakoBbI 10CTOMHCTBA M HEZIOCTATKH KJIEMAHBIX COCTMHEHUI 10 CPABHEHUIO CO CBAPHBIMU?
KakoBbl mpenMyinecTBa M HEJOCTAaTKHM COCIWHEHHUs C HarsroM? B kakux ciydasx ux
MIPUMEHSIFOT?

Kaxue paznugaroT 60JTHI M BUHTHI 110 HA3HAYEHUIO U KOHCTPYKITUHN ?

HazoBuTe 10cTOMHCTBA M HEJIOCTATKU PE3bOOBBIX COSAMHEHUH?

KakoBrI nocToMHCTBA M HEJOCTATKU MIIIOHOYHEIX COEINHEHNI?

B kakux ciydasx mpUMEHSIOT MPU3MATHIYECKUE IIIMTOHKH ?

Kakumu poctomHcTBaMu  00MafalOT MUIMLEBbIE COEAMHEHUS [0 CPAaBHEHHUIO CO
IITTOHOYHBIMU?

KaxoBbl 10CTOMHCTBA U HEAOCTATKU (QPUKIIMOHHBIX Tepeaay?

B 4em cymHOCTh OCHOBHOW T€OPUU 3alCTIIICHHS ?

KakoBbI OCHOBHBIE IOCTOMHCTBA M HEJIOCTATKHU 3yOUaThIX Mepeiay 10 CPaBHEHUIO C APYTUMU
nepenavyamu?

UTo Ha3bIBAIOT IIArOM M MOJAYJIEM 3alEIICHUs?

[Touemy mupHHY BeHIIa MIECTEPHU JENIal0T OOJIbIIIEe IIMPUHBI BEHIIa Kojeca?

Uto Takoe peaykrop? Ero HazHauenue?

KakoBbl JOCTOMHCTBA U HEAOCTATKH YEPBAYHBIX [Iepe/iad 110 CPABHEHUIO C 3y0UaThIMu?

UTo BBI3BIBAET HAIPEB YEPBAUHOM Nepenayun’?

Kakumu mocTromHCTBaMH U HEJOCTaTKaMU 00JIajaloT peMEHHbIE Mepeayu 10 CPaBHEHHIO C
JpYTMMU BUJIaMH Tiepenay?

[Touemy BO3HUKAET yIPYroe CKOJIbKEHUE PEMHS U MOXKHO JIM €r0 YCTPAHUTh?

J1Jis 4ero y HEeKOTOPBIX IIKUBOB Iepeiad MIIOCKUM peMHEM 0001 AeNa0T BBITYKIbIM ?
KakoBbI JOCTOMHCTBA U HEJOCTATKHU LEMHBIX NIEpeIay 0 CPABHEHUIO C PEMEHHBIMU?
KakoBa KOHCTpYKIIUS BTYJIOYHOM U POJIMKOBOM LEH?

Uem BbI3BaHA HEPABHOMEPHOCTh JBWKEHUS IPHUBOJHBIX LIETIEH U MOYEMY OHA BO3PAaCTaeT ¢
yYBEJIMYECHHUEM Iara?

[louemy Banbl paccUMTHIBAIOT B JIBa JTama: MEPBbII NPOEKTUPOBOYHBIM, BTOPOI
MIPOBEPOUHBII pacyer.

Kak penstcs NOAMIMIHUKA KadyeHWs [0 HAIpaBICHUIO JEUCTBUS BOCIPUHUMAEMOU
Harpy3ku?

W3 yero cocrout ycnoBHOE 0003HAYCHHE MMOANTUITHIKA KaUeHUS?

Kax onpenenuts nns noAIIMMHUKOB ¢ quameTrpoM oT 20 10 495 MM pasmep BHYTPEHHETO
nuamerpa?

KaxoBbI BU/IbI pa3pyllieHus MOAUIMITHUKOB CKOJIbKEHUs?



73. CpaBHUTE MOAUIMITHUKH, UMEIOIKE YCIOBHBIE 0003HaueHus: 7606 n 6-7306.

74. Yxaxurte XxapakTep U IPUUMHBI IOBPEKACHUS MOJIINUITHUKOB KaUEHUS?

75. Kak moaOuparoT MOAIMIHUKYA KadyeHus 1o Tabnunam karaiora?

76. C xakoil LeNbI0 M KaKHe BHUIBl YIUIOTHSIOMIKUX YCTPOMCTB MPUMEHSIOT B IOALIHUITHUKOBBIX
y31ax?

77. KakoBBI JOCTOMHCTBA YIPYTHX KOMIICHCUPYIOIIHUX My(dT?

78. C Kako# IeIbIo B MPUBOIaX IPUMEHSIOT EHTPOOESIKHBIE MY()THI?

79. Kak ycrpoena ¢uranuieBas mydra? ['me ee mpumensitor? [louemy Ui COeMHEHUS BaJlOB
(dnanmeBoit MypToii TpeOyrT UX CTPOTO COOCHOCTH?

80. Kakme ocHOBHBIE TPEOOBAHHS MPEIBABISAIOT K MAITMHAM M UX JETAISIM?

81. [aiite onmpeneneHne TaKMM MOHATUSAM TPHOOTEXHUKH, KaK BHEITHEE TPEHHUE, TPEHHUE TIOKOS U
TPEHUE JBUKECHUS?

82. B uem CymHOCTh yCTaJOCTHOTO BBIKPAITMBAHUS XOPOIIO CMAa3bIBaeMbBIX KOHTAKTHPYIOIIUX
IO/ Harpy3Koi pabouux MoBepxXHOCTEN?

83. Kak BrusieT ynmpoyHeHHe TOBEPXHOCTH JIETAIM HA €€ HECYIIYIO CIIOCOOHOCTH?

84. Yto Takoe Ha/IeKHOCTh MAIIIMHBI M KaKHE ITOKA3aTeIH €€ XapaKTePU3yIOT?

85. Kakyro KOHCTPYKIIMIO Ha3bIBAIOT TEXHOJOTMYHOMN, KAKHE MTOKA3aTeNN €€ XapaKTepU3yoT?

86. Kak paccuuThIBaIOT OJHOPSTHBIN OJHOCPE3HBIN KICTIaHBIN IIOB BHAXJIECTKY?

87. Kakme (akTopbl YYHTHIBAIOT TPHU BBIOOpE MOMYyCKAEMBIX HANpPSKEHHWH IS pacueTa Ha
IIPOYHOCTb CBAPHBIX COCAUHEHUN?

88. Kak paccuuTBIBaIOT CTHIKOBOE CBAPHOE COCIMHEHUE, HArPY)KEHHOE PACTATHBAIOIICH CUITOH?

89. Kakmmu cmocobamu MOXKHO cOOpaTh COEIMHEHHWE C HATATOM [0 IMIMHAPUYECKUM
MTOBEPXHOCTAM?

90. KakoBHI yCJIOBHS TiepeJaud COCJMHEHWEM C HATSATOM BHEITHEH Harpy3KH: OCEBOW CHIIBI,
BpAIAOIIEr0 MOMEHTA?

91. Or kakux GakTOPOB 3aBUCUT HArpy304YHasi CIIOCOOHOCTh COCTMHEHUS C HATSITOM?

92. Kak BBITIOJHSIOT TPOBEPOYHBINA pacyeT MPU3MATHICCKOU IITTOHKH?

93. Kakue mpuMEHSIOT CHoCOOBI EHTPUPOBAHUS IUIMIEBBIX MPSIMOOOYHBIX U IBOJIbBEHTHBIX
COeqUHEHNN?

94. Kak ob6ecrieunBarOT MpWKaTHE KaTKOB (PPUKITMOHHBIX Tepeaayd?

95. Kakue ocHoBHBIC (pakTopsl BiausatoT Ha KIT]l 3y0uaTeix nmepegau?

96. Ilo kakuM mpu3HaKaM KiIacCU(UIMPYIOT 3yOUuaThie nepeaadn?

97. Kakue wmarepuanbl M BUIbl TEPMUYECKOW OOpPaOOTKH MPUMEHSIOT [UIsi HM3TOTOBJICHHUS
3yOuaThIX KoJyec?

98. Ilouemy BeHell YEPBAYHOTO KOJIECA BBIMOJIHAIOT U3 aHTU(PPUKIIMOHHBIX MaTepUuaioB?

99. Kak Bimser Ha paboOTy KOCO3y0O#l mepenayr HM3MEHEHHE YIJla HakJIoHa 3yObeB?
PekoMeHryembie 3HaU€HUS ATUX YIIIOB?

100.ITouemy orpaHMYMBAOT MAaKCUMAJIBHOE 3HAUCHHUE yTJjla HaKJIoHa 3y0a?

101.0rt kakux (hakTOpOB 3aBUCHUT HANPaBIIEHUE OKPYKHOM U OCEBOM CUJI B KOCO3YyOOii repenaye?

102.Kakue pekoMeHAYIOTCS yIiibl HAKJIOHA 3yOhEeB IIEBPOHHBIX Mepeiad U MoueMy JIOMYyCKaeTCs
ux OoJIbIIIasi BEJIMYUHA, YEM Y KOCO3YObIX?

103.B ueM CyIIHOCTD TEIJIOBOTO pacyeTa YepBsUHbIX nepeaay?

104.Kakue cuiibl IeCTBYIOT Ha Ball-4EPBSAK U YEPBSIUHOE KOJIECO, KAK OHU HAIIPaBJICHbI?

105.B ueM pa3HuIa MEKIY YIPYTUM CKOJIBKEHUEM U OYKCOBAaHUEM PEMHSI?

106.Kak BbIYMCINUTE HANPSDKEHUS B BETBAX PEMHS IIpU paboTe nepenaun?

107.Kax onpenenuTs CHUIIbI HATSHKEHUS B BETBSAX PEMHS MpU padoTe nepenaqn?

108.ITouemy mnpu NPOEKTUPOBAHMM PEMEHHBIX Iepenad cleayeT u30eraTb MHUHUMAJbHBIX
JMaMETPOB IIKUBOB?

109.Yem BbI3BaHa HEOOXOAUMOCTH B IPUMEHEHUH HATSHKHBIX YCTPOICTB B IIETHBIX Niepeaadax?

110.KakoBa 11e51b MPOEKTUPOBOYHOTO pacyeTa Bajia, KaKoi 0OBIYHO TUaMETp Baja ONpPENeNsoT U
novyemy?

111.KakoBa 11e11b MpoBEpOYHOTo pacuera Bana? Kakoil mapamerp npu 3ToM Onpeensor?



112.Kakue cMa3049HbIC MATEPHAIIBI M B KAKUX CITyJasiX TPUMEHSIOT B TIOAITUITHUKAX CKOJTBKCHHS ?

113.13 kakux MaTepualioB U3rOTABIMBAIOT TEJIa KAYSHHSI, KOJIbIA M CENapaTophl?

114.YT10 noHMMAIOT 1Mo 0a30BOM TWHAMUYECKON PaIUalIbHON pacyeTHOU rpy30M0 bEMHOCTHIO
MOIIIMITHUKA KaueHUs?

115.Yt0 moHUMAIOT MOJ 3KBHUBAJICHTHOM TMHAMHYECKOW paJuaibHOM HArpy3KOW MOJALIMITHUKA
KaueHwus?

116.Kax npu moabope TOIIIMITHUKOB KAueHUs YYUTHIBAIOT IEPEMCHHBIA THIIOBOW PEXUM
HarpyxeHus?

117.Kakue nmapaMeTpbl yYUTBIBAIOT MPU TO00pe MyPT?

7.4. Bonpocsl U151 3K3aMeHa

1. Ponp MamuH B MOBBIIIEHUN TTPOU3BOAUTEIBHOCTH U 3((HEKTHBHOCTH TTPOU3BO/ICTBA.
2. CoBpeMeHHBIC HAMPaBIICHUS B Pa3BUTHH MAITUHOCTPOCHUS. DTaIbl IPOSKTUPOBAHUS MAIIIHH.
3. TpeOoBanwus, MpeABABIIEMbIC K MallTUHAM | JeTalisaM. Kputepun
paboTOCIIOCOOHOCTH M pacyeTa JeTajieit MaliuH.
4. Bunel Harpy3ok, AecTBYIOIME Ha AeTainu. L{MKibl HarpyXxeHus.
5. Bb16op nomyckaeMbIX HanpsKeHUH, K03(pPUIMEHT 3araca IPOYHOCTH.
6.CoeqriHEHUS: TIOIBM)KHBIC, HETIOIBHKHBIC, pa3beMHbIE, Hepa3beMHbIe. CTPyKTypa MalluH.
7.CBapnbie coerHeHUs. Bubl cBapHbIX coenrHeHui. [Ipumenenne, 10CTONHCTBA, HETOCTATKHU.
8. Bujpl cBapku, TUIIBI 3JIEKTPOJIOB, BU/IBI CBAPHBIX IITBOB.
9. Pacuer cBapHBIX coeqMHEHNI. PEeKOMEH1allny 110 KOHCTPYMPOBAHUIO CBAPHBIX COCIUHEHUN.
10.3aknenounsie coenuHenus. [[pumenenne, 10CTOMHCTBA, HEIOCTATKU, TEXHOJIOTUS KIETKH.
11. Buapl 3aKIIeNOK U 3aKJICHOYHBIX COSTUHEHUH.
12.PacdeT 3aKJIETTOYHBIX COETUMHECHUMN.
13. Pe3b0oBBIC cOeqMHEHNS: TPUMEHEHNE, JOCTOMHCTBA, HEAOCTATKH; TTapaMeETpPHhI,
XapaKTepU3yIIIne pe3roy.
14. Buasl pe3s0, criocoObl M3TOTOBJICHUS PE3BO.
15. MomenT nipu 3akpyurBaHuu BuHTa (Taiikn). KI1/] BuHTOBO# mapkl.
16.Pacuer pe3p0ObI HAa MPOYHOCTD.
17. IlInonounsie coenuHeHus. llpumMeHeHWe, MOCTOMHCTBA, HEAOCTAaTKU. BUABI MIMOHOK,
TEXHOJIOTHS U3TOTOBJICHUS IIITOHOYHBIX MA30B 1 IIITOHOK.
18.PacueT MIIMOHOYHEIX COEIUHEHUIA.
19. IllmuneBsie  coemuHeHus. lIpuMeHeHwe, HOCTOMHCTBA, HenocTtatku.  CrocoObl
LIEHTPUPOBAHUS.
20. PacueT NuIMIeBbIX COEAUHEHUH.
21. Buapl mTudTOB, MX HA3HAYCHHE, PACYET.
22. OcHoBHbI€ NOHATHUSA 0 TIepenavyax. Haznauenue. Buabl nepenay.
23. OCHOBHBIE CHJIOBBIE U KHHEMATUYECKUE COOTHOILICHUS TIepe/iay.
24. Pemennsble nepenayu. JloctonHcTBa, HeiocTaTKU. THUIIBI pEMEHHBIX IIEpEiay: 110 BUAY CEUCHUS
PEMHS, IO PACTIOJIOKEHHIO B TIpocTpaHcTBe. CriocoObl HATSYKEHUS PEMHSL.
25. IlnockopeMeHnHas mepenada. Bumel miaockux pemHeil. O6nacte npuMeHeHus. CriocoObl
COCJIMHEHMS KOHIIOB TJIOCKOTO PEMHS.
26. KimmnopemenHas nepeaada Bupabl KIMHOBBIX peMHEH, MX KOHCTpyKuMs. JlocromHcTBa M
HEJOCTaTKHU 0 CPABHEHUIO C IIIOCKUM peMHeM. OCOOEHHOCTH pacyera.
27. Cunsl B pEMEHHOM nepeaaye.
28. Ckonbxenue pemHs. [lepenatounoe uucno.
29. HanpskeHust B peMHe.
30. @pUKIHUOHHBIE EpeJayu: JOCTOMHCTBA, HEAOCTATKH, IPUMEHEHHE, BUJIBI.
31.Pacuer ppUKIIMOHHBIX MEepeiad U3 YCIOBUS KOHTAKTHBIX HanpsokeHui. CHUIIoBO# aHaIm3.
32. 3y0uarble mepeaaun: JOCTOMHCTBA, HEJJOCTATKHU, IPUMEHsIEMbIE MaTEePHAIBI,
BH/IBI 3yOUaThIX Tepeaad, COCOObl M3rOTOBICHHUS 3y0UaThIX KOJIEC.



33

34
35
36

37
38
39
40
41
42
43

44
45
46
47

48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.

68.
69.

70.

71.

72.

73.

.Cuibl, IEHCTBYIOIINE B 3alICTUICHUH LIHJIMHAPHUECKOM MPsIMO3Y00ii 1 KOC03yOoH mepenaydax;

B KOHUYECKOM Iepesiade; YepBsIYHOHN Iepeaye.

. Bunipl paspymienust 3y0uarbix KoJiec.

.Pacuer 3y0uaThix nepengau.

. Uepssiunbie mepenaun. [IpuMeHeHWE, NTOCTOMHCTBA, HEAOCTAaTKU. Marepuaibl 3y0uaThIX
KoJiec. Buipl 4epBsKOB.

. Pacuer 1o KOHTaKTHBIM HaNPsDKEHUSIM U HANIPSDKCHUSM U3ruoa.

. TeruioBoi1 pacueTr 4epBAYHBIX Hepeaay.

. Llennbie nepenaun. JIoCTOMHCTBA, HEIOCTATKU, TPUMEHEHUE. BUabl Lienei.

. Baunpl, ocu, nandsl. Pacyer BanoB u oceit.

. [ToqmMnHUKA CKOJIBKEHUS: TOCTOUHCTBA, HEIOCTATKU, TPUMEHEHHE.

. Pacuer noAMIMIHUKOB CKOJIbKEHUS 110 YJEIbHOMY JaBJICHHUIO.

. [loqmmmmnHuKY Ka4eHus: IPUMEHEHHUE, IOCTOMHCTBA, HEJIOCTATKH,

MIPUMEHSIEMbIe MaTEepHaIIbI, KJIaCCU(UKAITHSI.

. MapkupoBKa MOIIUITHUKOB KaueHHUS.

. [Ton6op (pacyeT) MOAMUITHIKOB KaueHHUS.

. My@tb1, Buab MyQT, Ha3HaAUYEHUE, TO00D.

. Penykropsl. Haznauenue. Bunbl pegyKTOpOB.

Kakue npeumyiecTBa 1 HEIOCTaTKH y JIEGHTOYHOTO TpaHcmopTepa?

HazoBute Hanbosee HaZeKHbIM c1OCO0 COEMHEHNS TPAHCTIOPTEPHOM JIEHTHI?

Kakwue rpy3bl MOKHO nepemeniaTh o JEHTOYHOMY TpaHCropTepy?

Kak npou3BouTCsS HATSKEHHUE JICHTHI?

KakoBo HazHaueHue rneBaropa?

JIJ1s KakuX Trpy30B IPUMEHSIOT CKpeOKOBBIE TPAHCIIOPTEPHI?

KakoBbl npenmyIilecTBa 1 HEAOCTATKH BUHTOBOTO TpaHCIIOpTEpa?

JIst Kakux 11es1eil UCIOIb3yI0T BUOPOTPAHCTIOPTEPHI?

[lepeuncnure OCHOBHOM BHYTPHULIEXOBOUW TPAHCTIOPT.

B kakux ciydasx NpUMEHSIOT HarHETaTeIbHbIN MHEBMOTPAHCIIOPT?

Ha3oBute 0OCHOBHBIE KOHCTPYKTUBHBIE JIEMEHTHI THEBMOTPAHCIIOPTA.

Knaccudukanus u xapakTeprucTuka rpy3os.

Knaccudukanus noapeMHO-TPaHCIIOPTHBIX MaIIIHH.

['py3onoabeMHbIe MalIMHBL, KIACCU(PHUKAIUS U PEXUM dKcuTyaTtanuu. [IpaBuna

0€e30MacHO PKCIUTyaTaIiu.

Tsaroseie opransl. Llenu. Kanatel. Kpenenue neneit u kaHaToB.

Haznauenue u kiaccudukanys TpaHCIOPTUPYIOLIUX MAIIUH.

OT KaKoro napameTpa 3aBUCUT MAKCUMAaJIbHBIN yroJ ObEMa JIEHTOYHOIO TpaHcnoprepa?

MexaHu3Mbl IEpEABMKEHUS: Ha3HAYEHHE, YCTPOMCTBO, BAPUAHThHI KOHCTPYKIUH.

MexaHu3Mbl IOBOPOTA: Ha3HAYEHHE, YCTPOMCTBO, BAPUAHTHI KOHCTPYKLIHUH.

Haznauenue, ycTpoilcTBO JEHTOUYHBIX TpaHCcOpTepoB. [log0op NeHTh U TpoBepKa ee Ha

MIPOYHOCTb.

Haznauenwue, ob1iee ycTpoHCcTBO, KilacCU(pHUKAIUS JIEBATOPOB.

Haznauenwue, ob1iee ycTpoHCTBO CKpeOKOBBIX TpaHCOpTEepoB. OCHOBBI TEOPHH PabOTHI U

pacuera CKpeOKOBBIX TPAHCIOPTEPOB.

Haznauenue, o61iiee ycTpoiCTBO BUHTOBOTO TpaHcnopTepa. OCHOBHEI Teopun paboThl U

pacuera.

Bubpannonnsie Tpancnoptepsl. Haznauenue, npuHuun AeictBus u npuMeHeHue. OCHOBBI

TEOPUHU U pacdeT BUOPALIMOHHBIX TPAHCTIOPTEPOB.

YCeTpoiCTBO U OCHOBHBIE XapaKTEPUCTUKU MHEBMOTpaHcropTepa. OCHOBBI TEOPUHU U

pacyera TpaHCIIOPTEPA.

[TonsecHoi Tpancnopt. Haznauenue, npuHIMN 1elCTBUS U puMeHeHre. OCHOBBI TEOPUHU U

pacuera.



74. BuyrpuuexoBoil TpancnopT. Haznauenue, npuHIun aeicTBus U npuMeHeHue. OCHOBBI
TEOPHUH U pacyeTa.

7.5. IlpumMepHbIe TECTOBBIE 3aJaHNUS

3aganue Ne 1. IlpenBapuTenbHBIM, YIPOILIEHHBIH pacyeT B LEISAX ONPEIENICHUS Pa3MEPOB
KOHCTPYKIIUU HA3bIBACTCH. ...

BapuaHTbI 0TBeTOB:

1) mpoeKTHBIM 2) 06001IEeHHBIM

3) npoBEPOUYHBIM 4) KOHTPOJILHBIM

3apanmne Ne 2. CpapHble COCTUHEHUS IPUMEHSIOT JIA. . ..

BapuaHTbI 0TBeTOB:

1) ynoOctBa pazbopku 2) co3aHus pa3beMHBIX COCTUHEHUM

3) co3naHus Hepa3beMHBIX 4) MOBBIIIICHUS POYHOCTH COCTUHEHUIN

3apanue Ne 3. [lImoHo4HbIE COETUHEHUS IPUMEHSIIOT JJIA. . ..

BapuaHTbI 0TBeTOB:

1) 3akperieHus aeTajien 2) CHUYKEHHUS MacChl

3) nmepeaaun BpaIlarOIIero MOMEHTA 4) nepenaun U3ruOAIOIIETO MOMEHTA
3ananue Ne 4. B 3anieruieHur B KOHUYECKOM niepenayde JeUCTBYIOT CHIIBL. . ..

BapuaHTbI 0OTBETOB:

1) panuanpHas U oceBas 2) oceBas U OKpYy>KHas

3) oKpyXHas U paauaibHas 4) oxpyxHas, paauaibHas, oceBas

3apanmne Ne 5. Hegocratkom 3y04aThIx miepeiad Mo CPaBHEHHUIO C PEMEHHBIMH SIBJISIETCSL. . ..
BapuaHThI 0OTBETOB:

1) HEOOMBIION CPOK CITYKOBI 2) urym mpu padore

3) HemocrosiHCTBO TIepe1aTOYHOTO OTHOIIIEHUST  4) OoJbIIIOe JaBJICHUE Ha Bajbl U OTIOPHI
3ananune Ne 6. OCHOBHBIMH JACTASIMH (PPUKITHOHHON TIEpPEaaUH SBIISTFOTC. . .

BapuaHTbl 0TBETOB:

1) 3yOuaTsie KoJsieca 2) 3BE370YKH

3) xkaTku 4) MIKUBBI

3aganue Ne 7. OCHOBHBIMM 3JIEMEHTAMH PEMEHHOM TMepeayu SBIISIIOTCS. . .

BapuaHTbl 0TBETOB:

1) 3B€3/10YKH U 1IETTH 2) TUCKH U PEMHH

3) WKKUBBI U pEMEHB 4) 6apabaHbI U KaHAT

3ananue Ne 8. TerioBoi pacyueT BBINOJHICTCS Il Iepeaay. . ..

BapuaHTbl 0TBETOB:

1) memHbIx 2) 4YepBSIYHBIX

3) KOHHYECKHUX 3y0qaThIX 4) peMeHHBIX

3amanne Ne 9. T[lepeaTounoe yucio | peMEHHOM Hepeaul ¢ y4eTOM IIPOCKAIb3bIBAHUS PEMHS
£ OTIpeNiensieTcs. . ..

F_ D,(d-¢)

1) i 2) D, D,

i=—2*— 3)i=—2*—
D, D,(1-¢) D,(1-¢)
3ananme Ne 10. UepBsuHble nepeaun OTHOCATCS K IepeadyaM 3alerIeHHs ¢ OCSIMU BaJIOB. . ..
BapuaHTbI 0OTBETOB:
1) mepecekarouMuCs 2) napayienbHbIMU
3) nepexpenBaroIUMHUCS 4) HaKJIOHHBIMU
3aganue Ne 11. Banel 1 ocu B KOHCTPYKIMAX IPUMEHSIOT JJIA. . .
BapuaHTbI 0TBETOB:
1) cHIKEeHHsI MacChl 2) yno6cTBa cOOpKH
3) yBenuYeHHs MOIIHOCTH 4) pa3MeleHus 1 MoAiep KaHus Bpallalouxcs aeTainen
3aganue Ne 12. /g nepenaun Bpalaroniero MOMEHTA, IPEJOXPaHEHUs MAIlIHBI OT IEPErPY30K,
MOTJIOIIEHUS BUOPALIM U TOTYKOB IPUMEHSIOTCS. . .



BapuaHTbI 0TBETOB:

1) noAIMIHUKY 2) mydThI

3) 3Be3104YKU 4) mecrepHU

3aganue Ne 13. CrannaptHbie MyQThI B IPUBOJE MTOAOHPAIOT. . ..

BapuaHTbI 0TBETOB:

1) mo pa3Mepam uaMeTpoB, COEIUHSAEMBIX BaJIOB 2) [0 MaTepHally BajJoB

3) 1o umucity 060pOTOB BajloOB 4) 1o KpyTsIIEeMY MOMEHTY U YUCIly 000pOTOB
3apanmne Nel4. [loqmunmHUKY TPUMEHSIIOT JJIA. ..

BapuaHTbI 0TBETOB:

1) ynoGctBa cOopku 2) CHMYKEHHSI MacChl

3) onupaHus BpalIaroIINXCs BaJIOB U Ocei 4) yBenTu4YeHUSI MOIIIHOCTH
3aganue Ne 15. Buyrpennuit auamerp nogmmnyuka kadenust Ne 7000102 pases. ...
BapuaHTbI 0TBETOB:

1) 102 mm 2) 10 MM

3) 12 mm 4) 15 mm

8. YueOHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 00ecTeyeHue JUCIUNIMHBI

8.1 OcHoBHasi TUTEpaTypa

1. T'ypeBuu, IOpuii EdumoBuy. Pacuer M OCHOBBI KOHCTPYHMPOBAaHMS JieTalled MallluH
[DnexTponHsbIit pecypc]: yueOnuk: B 2-x Tomax / 1O. E. 'ypeBuu, A. I'. Cxuptnanaze. - DIeKTpOH.
nan. T. 1: Ucxonusle nosoxenus. CoenuHenus aetaned MamwuH. [eranu nepenad. - Mocksa:
KYPC: UH®PA-M, 2020. - 240 c. Buemmnss cesuika: http://znanium.com/go.php?id=1073038

2. T'ypeBuu, FOpuit Epumosuu. Pacuer M OCHOBBI KOHCTPYMPOBAHHWsS J€Tajedl MalluH
[DnexTponHbIit pecypc]: yueOHuk: B 2-x Tomax / FO. E. I'ypeBuu, A. I'. Cxuptnanse. - DIEKTpOH.
naH. T. 2: Mexanuueckue nepenauu. - Mocksa: KYPC: UHOPA-M, 2020. - 248 c.

Buemnsis cepuika: http://znanium.com/go.php?id=1073039.

3.KykoB, Bnagumup AnapeeBud. Mexanuka. OCHOBBI pacuéra W TMPOCKTUPOBAHMS JeTajeit
MaIlvH [ DNeKTpOHHBIN pecypc]: yuebHoe nmocoodue / B. A. XKyxkos, }0. K. Muxaiinos. - DnekTpoH.
naH. - MockBa: UHOPA-M, 2020. - 349 c. - (Briciiee oOpa3oBanue - bakanaspuar). - BHemrHsst
cepiika: http://znanium.com/go.php?id=1052199.

4. Kyknun, Hukonait ['puroppeBud. Jletanm mammH [DnekTpoHHBIH pecypc]: yueOnuk / H. T'.
Kyxmun, I'. C. Kyknuna, B. K. XKutkos. - 9-e u3z., nepepab. u por. - DnektpoH. aaH. - M.: KYPC:
Hudpa-M, 2019. - 512 c. -Buemnss cepuika: http://znanium.com/go.php?id=967681.

5. OBT1OB, B. A.Jletanu mMaivuH, OCHOBBI KOHCTPYUPOBAHUSI U IO ILEMHO-TPAHCIIOPTHBIE MALITHBI
[DnexTponHbIii pecype]: mpaktukyM / B. A. OBTOB. - DnektpoH.faH. - [lenza: [I'AY, 2021. - 150
c. - Buemnss cepiika: https://e.lanbook.com/book/170939.

6. CynranoB, B. A. Jletanu mamuH ¥ KOHCTpyHUpOBaHUE [DJIEKTPOHHBIN pecypc]: ydueOHOe
nocobue / B. A. Cynranos, O. P. Kaparaes, . . Xadu3os. - Dnexrpon.gan. - Kazans: KOV,
2021. - 150 c. - Buemmnss cebuika: https://e.lanbook.com/book/173024.

8.2 JlonoiHuTeILHAS JIUTEpAaTypa:

1.0Ono¢unckas, Banentuna [lerpoBHa. Heranu wmamuH. OCHOBBI TEOpUHM, pacyera H
KOHCTPYUpPOBaHU [DIeKTpoHHbIN pecypc]: yueOHoe nocobue / B. I1. Onopunckas. - DneKTpoH.
nad. - M.: DOPYM: Undpa-M, 2019. - 72 c. - (Bsiciiee o6pa3oBanue - bakanaspuar). - BHemssis
ceplika: http://znanium.com/go.php?id=989486.

2.XpynuueBa, TarbsHa BukropoBHa. JleTanmum MamIuH: TUIOBBIE pPAacdyeThl HAa IMPOYHOCTD
[DnexkTpoHHBIN pecypc]: yueOHoe mocobue / T. B. XpyHuueBa. - DnekTpoH. AaH. - Mocksa:
OOPYM: HNH®PA-M, 2020. - 224 C. - Baemrnss CCBIJIKA:
http://znanium.com/go.php?id=1069148.



http://znanium.com/go.php?id=1073038
http://znanium.com/go.php?id=1073039
http://znanium.com/go.php?id=1052199
http://znanium.com/go.php?id=967681
https://e.lanbook.com/book/170939
https://e.lanbook.com/book/173024
http://znanium.com/go.php?id=989486
http://znanium.com/go.php?id=1069148

3.lununapuueckue 3yOuaTble mepenadu [DNEKTPOHHBIM pecypc]: METOH. YyKa3zaHus JUIs
cTyneHToB 1o Hampasi.. 35.03.06 - Arpounxenepus, 15.03.02 - TexHonor. MamdHbl U
obopynoBanue / Mun-Bo cen. xo3-Ba PO, Bonoroackas 'MXA, Kad. snepretud. cp-B 1 TeXHUY.
cepsuca; [coct.: H. U. Ky3neuosa, C. B. I'alinuneit]. - DnekrpoH. aad. - Bonoraa; Momnounoe:
®I'bOY BO Bonorozackas IMXA, 2018. - 46 c. - Cuctem. TpeboBanus: Adobe Reader
Bremmnsis cepuika: https://molochnoe.ru/ebs/notes/1676/download.

4. Konunueckue 3y04aThie mepenadu [DIEKTPOHHBINM pecypc]: METOJA. YKa3aHHUsl IO pacdeTy
3y04aThIX KOHUYECKUX Tepeiad sl CTYACHTOB 1o HampasieHusM: 35.03.06 - ArpoumxkeHepus,
15.03.02 - Texwnos. mammHbl u 0OopymoBanue / M-Bo cenbckoro xo3-Ba Poc. ®Deneparuw,
Bonoronackas I'MXA, Uuxenep. dak., Kad. sneprerud. cp-B u texuud. cepsuca; coct.: H. U.
Kysznenoga, C. B. I'aiiguneit. - OnektpoH. naH. - Bonoraa; Monounoe: @I'6OY BO Bonoroackas
I'MXA, 2020. - 46 c. - Cuctem. tTpeboBanus: Adobe Reader. - bubmuorp.: c. 43

Bremnsis cepuika: https://molochnoe.ru/ebs/notes/2689/download.

5.leranu MammH, OCHOBBI KOHCTPYHPOBAaHHUS M TOABEMHO-TPAHCIIOPTHBIE MAaIIWHBL Pacuer
MexaHu3Ma nojasemMa rpysa:; Meroaunueckue ykazanusi / Coct. H.U. Ky3nenosa, B.1. baponos,
C.B. l'aiiquneii. — Bomorma — Mosounoe: ®I'6OY BO Bosoroackas ITMXA, 2021. — 35 c.

6. Ycerunosckuii E. I1. Jletanu MamyH 1 0CHOBBI KOHCTPYHUPOBAHUS [ DIIEKTPOHHEIHN pecypc]: Kype
nexuwmii / E. I1. Yerunosckuit, E. B. Baituynuc. - Dnexktpon.nan. -Hensounck: FOYpIl'Y, 2019. -
220 c. - Bremnss cepuika: https://e.lanbook.com/book/146044.

7. Xpynauuea T. B. JleTaqm MamuH: TUOBBIE pacyeThl HA TPOYHOCTH [ DJIEKTPOHHBIN pecypc:
yuebHoe nocobue / T. B. Xpynuuena. - Dnekrpon.nas. - Mocksa: @OPYM: UHDOPA-M, 2020. -
224 c. - Buemnss cebuika: http://znanium.com/go.php?id=1069148.

8. Mynpos A. I'. Jleranu MalivH W OCHOBBI KOHCTPYHUPOBaHUS [DJIEKTPOHHBIN pecypc]: yaeOHo-
Metoaudeckoe mocodue / A. I'. Mynpos, A. A. Myaposa. - DnekTpoH. aaH. - MockBa; Bosorja:
Wndpa-Nnxenepus, 2021. - 236 C. - Bremnss CCBUIKA:
http://znanium.com/catalog/document?id=382876.

8.3 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIL3yeMbIX IPH NPOBeIeHNH HAYYHO-
HCCJIeI0BATEJIbCKOM Pad0Thl, BKJIKOYAS MepedeHb MPOrPAMMHOI0 odecrevdeHust
U MH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

JInneH3noHHOE MPpOrpaMMHoe odecrneveHne:

Microsoft Windows XP / Microsoft Wi Professional 2007 / Microsoft Office Professional 2010
ndows 7 Professional , Microsoft Office Professional 2003 / Microsoft Office
STATISTICA Advanced + QC 10 for Windows
B T.4. 0OTE€YECCTBCHHOC
Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.
1C: IIpennpustue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHas Bepcus)
Project Expert 7 (Tutorial) for Windows
CIIC KoncynbrantlInroc
Kaspersky Endpoint Security s 6usneca CrangapTHBII
CB000HO pacnpocTpaHsieMoe JIMIEH3MOHHOE MPOrPaMMHOe o0ecneyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. OTEYECCTBCHHOC
SAnnexc.bpaysep
HNupopmanoHHbIe CIPABOYHbIE CHCTEMBI
— ExnHoe okHO J0CTVyIIa K 06Da30BaTeﬂbeIM peCypcCaM — PEIKUM JIOCTYIIA:
http://window.edu.ru/



https://molochnoe.ru/ebs/notes/1676/download
https://molochnoe.ru/ebs/notes/2689/download
https://e.lanbook.com/book/146044
http://znanium.com/go.php?id=1069148
http://znanium.com/catalog/document?id=382876
http://window.edu.ru/
http://window.edu.ru/

— UIIC «Koucynprantllntocy — pexxum nocryna: http://www.consultant.ru/
— Wnrepdakc - LleHTp packpbITHs KOPIOpaTUBHON HH(pOpMaImu (cepBep pacKphITUs
uHpopMaImn) — pexxum goctyna: https://www.e-disclosure.ru/

— ABTOMAaTH3MPOBaHHAs CripaBoYHas crucreMa «Celbxo3TexHuka» (Web-Bepcus) - pekum
noctym: http://gtnexam.ru/
H IIpogeccuonanbHbIe 6a3b1 JaHHBIX

— Hayunas anekrponnas oudnunoreka eELIBRARY.RU — pexum noctyna: http://elibrary.ru

— HaykomeTpuueckas 0a3a 1aHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U MUTUPOBAHUS —
pexxuM poctyma: https://www.scopus.com/customer/profile/display.uri

— Odummanbheiii cailt @enepanbHON CITy OBl TOCYAaPCTBEHHON CTATUCTUKU — PEXKUM
noctyma: https://rosstat.gov.ru/ (OTKpbITHIA HOCTYII)

— Pocculickas Akanemus Hayk, OTKpBITBIN JOCTYI K HAyYHBIM JKYpPHAJIaM — PEXKUM
nocrymna: http://www.ras.ru (OTKpBITBIH JOCTYII)

— Odunmanbupiii calT MuHHCTEpPCTBA CEIbCKOTO X03s1ticTBa Poccuiickoit deneparuu —
pexum noctyma: http://mex.ru/ (OTKpBITBIN 1OCTYII)

H DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

0 -0

A

g -0

j2) -0

® -0

[ — OBC POLPRED.COM: http://www.polpred.com/

o — DnexTpoHHas OuonIMoTEKa H31aTEIBCKOTO IeHTpa «AxanemMus»:

Bttps://www.academia-moscow.ru/elibrary/ (xomekiust CI1O)
— OBC ®I'bOY BO Bonoroackas [MXA — pexxum gocrtyna: https://molochnoe.ru/ebs/

S

% MaTepuajibHO-TeXHHYECKOe o0ecnevyeHue U CIUILTHHbI

Vyebnas aymuropusi 4213 JlaGoparopusi meraneil MaIiuH i MPOBEACHUS MPAKTUYECKUX
HSTHH.
yeOHas MeOeb: CTOJIBI - 17, CTYJIbsI - 39, JocKa MeJIoBas.
Bcrosnoe obopynosanue: JIM-28, /IM-22, JIM-23, JIM-24, IM-25, IM-26, [IM-27; pexyKTOpbI
gByXCTynquaTme, MIPUBOJI YEPBSAYHOTO PEAYKTOPA, IPUCIIOCOOICHUE TSI UCTILITAaHUS OOITOBOTO
eAVHEHUS, TIPUOOpP, ONPENCNIAIONINN Tepeaadyy TMOKOW CBs3M, OallleHHBIH KpaH, ydeOHbIE
UTKH C TOI00pOM JeTalied, BHHTOBO-MAuTOBBIM KpaH, IIWIMHJIpPUYECKas Iepesada,
CIEHTPUKOBBIH MEXaHHW3M, IIeNHas Iepenada, MoJeidb PEMEHHOH Mepenavu, pPeayKTop
EpBSIYHBIN, PEeAYKTOp KOHWYECKUH, MypTa NpYyKHHHAs, aBTOMATUYECKUN CMa30uHBIA Tpoc,
IITMHA WCTIBITATeIbHAS, PUOOP JJIs ONPECIICHUS] MOMEHTA TPEHHUS B MOIIUITHUKAX, HA00p C
MOBOM Pe3b00H, IIEKTPOTOPMO3HOM CTEHJ, Talb JJIEKTPHUUECKas, KpaH JIECOTOTPY30UHBIH,
TOMaTHUYeCKasl JEKTPOTajb, jJedeaKka mpocTasi, BUOPOJIOTOK, UCHIBITATEIbHAST YCTAHOBKA TS
cnenoBaHus  (DU3UKO-MEXaHMYECKHMX CBOWCTB  3€pHa, BHUOPOTpaHCIOPTEpP, BHUHTOBOM
aHCIIOPTE.

YueOnas ayguropus 4304 ans npoBeACHUS 3aHATUN JEKIIMOHHOTO UM CEMHHAPCKOTO THIIA
paKTUYECKHe 3aHATHS); TPYNIOBBIX U HHAWBUIyaTbHBIX KOHCYJIbTALUN; TEKYIIEr0 KOHTPOJIS U
POMEXKYTOUHOM aTTECTALIUH.
yeOHass MmeOenb: cromel — 37, crymes — 74, [pocka MenoBas, Kadempa.
CHOBHOE 000OpyAOBaHME: dKpaH i MpoeKTopa | MT., MPOeKTop - 1 MIT., KOMIBIOTEpP B
OMILIEKTE - | 1IT.
orpammHoe obecnieuenue: Microsoft Windows 7 Professional Jlnuenzuu 4923053 16eccpouHo,
icrosoft Office Professional 2007 JIuuen3uu 42543554 6eccpoyHo.
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YueOnas aymuropust 4305 s mpoBeaeHUS 3aHATUN JIEKIIMOHHOTO U CEMHUHAPCKOTO THUTIA
(TIpaKTHYECKUE 3aHATHS); TPYNIIOBBIX U MHIMBUAYATbHBIX KOHCYIBTAIN; TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALINH.

VYuebnass wmebenb: cromsl  — 37, crymes — 74, kadeapa, J0cKa  MeJoBasl.
OcHoBHOE 000pyIOBaHME: PKpaH I MpoeKkTopa | ImIT., mpoekTop - 1 IIT., KOMIBIOTEp B
KOMIUIEKTE - | 1miT.

[Mporpammuoe obGecnieuenne: Microsoft Windows 7 Professional Jlumenszun 49230531
oeccpouno, Microsoft Office Professional 2007 JIunensun 42543554 GeccpodHo.

OBECIIEYEHHUE OBPA30BAHMUSI J1JIs1 JIMIL C OB3

Jliis obecniedyeHrst 0Opa30BaHMsI WHBAIHMIOB U JIUI C OTPAHHMYEHHBIMUA BO3MOXXHOCTSIMU
3JI0POBbSI PEATU3AIUS TUCITUTUTHHBI MOYKET OCYIIECTBIISATHCS B aalITHPOBAHHOM BHUJIE, UCXOJIS U3
WHIUBUAYATBHBIX IICHXO(PU3NISCKIX 0COOCHHOCTEH | TI0 JIMYHOMY 3asBIICHUIO 00yJaronerocs,
B YaCTH CO3JIaHUS CIICIIHATBHBIX YCIIOBHIA.

B crenuanbHBIe YCIOBUS MOTYT BXOIUTH: MPEIOCTaBIICHUE OTICIBHON ayJIuTOPHH,
HEOOXOIMMBIX TEXHUYECKHX CPEJCTB, MPUCYTCTBHE aCCUCTCHTA, OKA3bIBAIOIIETO HEOOXOMMYIO
TEXHHYECKYIO TTOMOIIb, BEIOOP (POPMBI TTPEIOCTABIICHUS WHCTPYKIIUU TI0 TIOPSAKY IPOBEICHUS
TEKYIIET0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTAI[|H, UCTIOIh30BaHUE CIICITHATEHBIX TEXHHYCSCKAX
CPEJICTB, MPEOCTaBIICHHE ITepephIBa JIJIs IpUeMa IHIIH, JICKapCTB U JIp.

JIJIs M ¢ OTpaHWYCHHBIMH BO3MOXHOCTSAMH 3J0POBbS MPEIYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIMH C MCITOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

Y4eOHO-METOMYECKHUE MaTepuajbl JJII CaMOCTOATEIBbHON paboThl OOydJaromIuxcs W3
YKCIia MHBAIKMJIOB U JIUI] C OTPaHWYCHHBIMU BO3MOXXHOCTIMH 310poBbs (OB3) npemocranistorcs
B (popmax, alanTUPOBAHHBIX K OTPAHHYCHUSAM MX 37JOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JJIst U1 ¢ HApYIICHUSIMH 3PCHUS

— B IICYaTHOM popMe yBEITMYCHHBIM IIpU(TOM,

— B (hopMe JIEKTPOHHOTO JTOKYMEHTA.

J1J1s U1 ¢ HApYIICHUSIMH CIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIJIst U1 ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B [IeYaTHOM opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIA TIepeYeHb MOXET OBITh KOHKPETHU3UPOBAaH B 3aBUCHMMOCTH OT KOHTHHICHTA
oOyuarouxcs



11. Kapra koMneTeHUMii JUCHUUILITUHBI

I[eTaJ'II/I MallluH, OCHOBbI KOHCTPYHPOBAHUSA U NOABEMHO-TPAHCIIOPTHLIC MAIIIMHBI

(nanpasienne noaroroBku 15.03.02 TexHosiornyeckue MallMHbI 1 000pPy10BaHHE)

Lens AUCIUILIMHBL

[Ipuobperenue cTyJeHTaMu 3HAaHUH TI0 YCTPOWCTBY MEXaHH3MOB U JIETaJICH MaIlIiH, OCHOBHBIX JTAallOB IPOCKTUPOBAHUS,
OBJIaJICHUE OCHOBHBIMH BHJAaMH pacu€ToB JeTajliel MalluH OOILIero Ha3HaueHus, a TaKKe OCBOEHHE OCHOB HX
KOHCTPYHPOBAHHS.

3amaun JUCIIUTUIAHBI

1. ®opMupoBaHHE YMEHUN M HAaBBIKOB, HEOOXOIMMBIX MJIs MOCIHEAYIOIIEH WHKEHEPHOM M KOHCTPYKTOPCKOM
NeSITeIbHOCTH: YMEHHUS BbIOWpaTh MaTepUalIbl U PACCUUTHIBATH MapaMeTpbl HanboJee pacpoCcTpaHEeHHBIX TUIIOB NIepeaay,
COEIMHEHUH U UX JIEMEHTOB.

2. O3HaKOMJIEHHE CTYACHTOB C BapUaHTaMH KOHCTPYKIIMH U KPUTEPUSAMH pabOTOCIIOCOOHOCTH JieTaliell U y3JI0B MallluH
00LIEMaIIMHOCTPOUTENHFHOTO TPUMEHEHUSI, METOJITaMH MX pacyeTa, paBujiaMyd U HOPMaMH UX MPOEKTUPOBAHUSI.

3. OGy4yeHue CTyIeHTOB HaBbIKaM U MPAKTHUYECKUM MprUeMaM KOHCTPYUPOBAaHHUS.

4.COop 1 aHaIU3 UCXOIHBIX MH()POPMAIIMOHHBIX JaHHBIX Ul IPOEKTUPOBAHMS U3/1€JINH MAIIMHOCTPOCHUS U TEXHOJIOT Uil
UX U3TOTOBJICHUS.

5. Pacyer n mpoeKkTHpOBaHME AETANEH U Y3J10B MAIIMHOCTPOUTEIBHBIX KOHCTPYKIIMHA B COOTBETCTBHH C TEXHUYECKMMH
3aJaHUSIMU U MCIIOJIb30BAHUEM CTAHIAPTHBIX CPEACTB ABTOMATU3aLUU IPOEKTUPOBAHUS.

B npouiecce ocBoeHust JaHHOM AUCHUIUIMHBI CTYACHT (GOPMHUPYET U IEMOHCTPUPYET CIAEAYIONIUE

Ob6menpodeccnoHabHbIe KOMIIETEHIIUT

Komnereniuu [Inanupyemble pe3ynbTaThl ®dopma N
Texnonoruu Crynenu ypoBHEH OCBOCHUS
oOyueHus (MHAUKATOPbI OIICHOYHOT'O
WNunexc DopmynHpoBKa dbopMupoBaHus KOMITETEHIINH
JOCTHKCHUS] KOMITCTCHITUH ) CpeacTBa

OIIK-5 | Cnocoben NA-1 onks. 3HaeT OCHOBHBIE Jlexkuun TectupoBanu | Iloporosslii ypoBeHb
paboTtath C napaMeTphl npu e (YAoBJ1€TBOPHUTEJIBHBIN):
HOPMAaTHUBHO- OpoeKTHpoBaHUU  y310B U | JlaboparopHbie JemoHCTpanusi 3HAHUW OCHOBHBIX
TEXHUYECKOI neTaned, W OSKCIUTyaTallluu paboThI YcTHbIl napamMeTpoB TNpU MNPOESKTHPOBAHUU
JOKyMEHTAIUEeH, TE€XHOJIOTUYECKOTO OTBET y3JI0B U JAeTaliel, U HKCIUTyaTaluu
CBSI3aHHOM C 000pya0BaHUS. [IpakTuueckue TEXHOJIOTMYECKOTO 000pYyIOBaHMS.
npodeccuonanbio | MIA-2  onk-s.  OcymecTtsiser 3aHATUSA IMpoaBUHYTHIN YPOBEHb (XOPOIIO):
1 IeTEeNbHOCTBIO, | KOHTPOJIb M aHAJU3 NapaMeTpoB YMeHHe oCylecTBIsATh KOHTPOJIb U
C Y4eTOM Py MPOEKTUPOBAHUM Y3JI0B H aHaIn3 napaMeTpoB pu




CTaHJApTOB, HOPM | jAeTanedl, W  3Kciulyatauuu | CamocTrosiTeNnbHas IIPOEKTUPOBAHUH Y3JI0B U JIeTaleil, u
U IIpaBUIL TEXHOJIOTUYECKOTO pabora JKCILIyaTallud  TEXHOJOTMYECKOIO
000pynoBaHUSI. 000pyIOBaHUsI.
NJ-3 onk-s. Bermaua Boicokuii ypoBeHb (OTJIMYHO):
PEKOMEH/Iali IO YCTPAHEHUIO U Hcnonb3oBanue pekoMeHaaui 1o
IPEIOTBPALEHUIO YCTPAHEHUIO U MPEAOTBPAILEHUIO
BO3HUKHOBEHHUS HECOOTBETCTBUS BO3HUKHOBEHMUSI HECOOTBETCTBHS
rapameTpoB Ipu rapamMeTpoB MPU MPOEKTUPOBAHUHT
MMPOEKTUPOBAHUH Y3JIOB U y3JI0B U JeTajiell ¥ dKCILTyaTaluu
JeTanei v 3KCIlyaTaluu TEXHOJIOTUYECKOT0 000PYA0BAHHUSL.
TEXHOJIOTMYECKOTO
000pyI0BaHUA.
OIIK- Crocoben NI-1 onk12 3HaeT NPUYMHBI Jlexuun TectupoBanu Iloporognwlii
12. obecreunBaTh HapylieHus: paboTOCocoOHOCTH e (YnoBJieTBOPHUTEIbHBII)
IIOBBILLIEHUE 51 KpUTEPUU HagexHoctu | JlaBopatopHbie JleMoHCcTpanst ~ 3HaHWM  NPUYHH
HaJIeKHOCTH TEXHOJIOTHYECKUX  MAIlllUH U paboTsI YcTHbIl HapylleHus paboToCnocOOHOCTH U
TEXHOJIOTMYECKUX | 000pYAOBaHMUS. OTBET KpUTEpUi HaJKHOCTH
MallluH u | UJ-2 onk-12 YMeeT oGecneunBaTh [IpakTnueckue TEXHOJOTUYECKUX MaIlH u
o0Opy/lOBaHUs Ha | MOBBIIICHUE  HAJEKHOCTH  Ha 3aHATUSA 000pyI0BaHUA.
CTausAX CTausAX IIPOEKTUPOBAHHS, IIpoaBuHYTHIH (XOPOILIO)
MIPOEKTUPOBAHUS, | M3TOTOBJIEHUS WU JKciutyarauuu | CamocrosiTenbHas Ymenue obecrneuyuBaTh MOBBIIICHHE
WU3TOTOBJIEHUS UM | TEXHOJIOIMYECKOrO paboTa HaJCKHOCTH Ha CTaaMsX
JKCIUTyaTaluu. 00opynoBaHus. MIPOEKTUPOBAHUS, M3TOTOBIICHUS W
nJI-3 OIK-12 Bnaneer AKCILTyaTaluu TEXHOJIOTHYECKOTO
METOAUKAMHU pacuera 000pyI0BaHUS.
MOKa3aTeliel  HaJAeKHOCTHU  Ha Bobicokuii (0TJIMYHO)
OCHOBE 3aKOHOB TEOPUHU Bnanenue METOAMKAMU pacyeTa
BEPOSATHOCTEN M MaTeMaTHYECKOMN MOKa3aTesle HaJleXKHOCTH HAa OCHOBE
CTaTUCTHUKH. 3aKOHOB TEOPUU BEPOATHOCTEU U
MaTE€MaTUYECKOU CTATUCTUKH.
OIIK- Cnocoben NJI-1 onk-13 3HaeT COBpEMEHHBIE Jlexuun TectupoBanu IToporossrit
13. MIPUMEHSATH METOJUKHU pacuera u e (YynoBJ1eTBOPHUTEIBbHBII)
CTaHJapTHbIE MPOEKTUPOBAHUS AETaNeH U JlaboparopHbie JleMoHcTpanus 3HaHU COBPEMEHHOM
METO/IbI pacyera y3J10B TEXHOJOTUYECKOTO paboThI METOJUKH pacyeTa u




npu
MPOEKTUPOBAHUU
JETaJIe U y3J10B
TEXHOJIOI'MYCCKUX
MallluH 1
000pyIOBaHUS.

000pyIOBaHUSI.

WUJI-2 onk-13 YMeET IpUMEHATE
QITOPUTMBI pacyeTa mpu
IIPOCKTUPOBAHUM JI€TAIEN U
Y3JI0B TEXHOJIOTMYECKOTO
000pyI0BaHUS.

NJ-3 onk-13 Brangeer
TEOPETHYECKIMH OCHOBAMH U
croco6aMu MpOEeKTUPOBAHMS
TEXHOJIOTHIECKOTO
000pyI0BaHUS.

[IpakTrueckue
3aHATUSA

CamocrosTeapHas
pabota

YceTHBIN
OTBET

IIPOEKTUPOBAHMSI IeTaJIEN U Y3JI0B
TEXHOJIOTUYECKOTO 000PYIOBAHHS.

IIpoaBuHyTHIN (X0pPOLLIO)
YMeHue npuMeHsTh alroOpUTMBbI
pacueTa npu NpOEeKTUPOBAHUU
JieTajiedl ¥ y3J10B TEXHOJOTUYECKOTO
000pyI0BaHUS.

Boicokuii (OTJIMYHO)
Branenue TEOPETUYECKUMU
OCHOBaMU U crocobamu
MPOEKTUPOBAHUSI TEXHOJIOTUYECKOTO
000pyI0BaHUs.
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