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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
OcurnoB Bnagumup MBaHoBUY, K.T.H., OLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel U8 CUCTEMBI ITIPUBOZIOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytomuii kKadenpoii CtaxkkoB C.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBeqyroumii Kadenpoii Marsees C.A., K.T.H., OL].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AETAJIM MAIIINH 1 OCHOBBI KOHCTPYNPOBAHUA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-3 — crnoco6HOCTh pa3pabarTbiBaTe HOPMATHBHO-TEXHUUYECKYIO JOKYMEHTAlMo, CBSI3aHHYI0 C
ripoecCOHANBHON JesiTe/IbHOCThIO

[ICK-4 — cnocoOHOCTh TIPOEKTUPOBATh TMOACUCTEMBbI M 37€MeHThI CHCTeM YIIpaB/ieHHs] PakeT U JPYTUX
JleTaTe/IbHBIX arrapaToB

DOpMUPOBAHHIO KOMITETEHI[HI CTYKUT JAOCTIKEHWe CJIeAYIOIUX pe3y/IbTaToB 00pa3oBaHus:
OIIK-3

3HAHUA:

COCTaB HOPMAaTHBHO-TEXHUYECKOM JOKYMEHTAI|UH MPU BbIZIauM TEXHHUUECKOTO 3aJiaHust Ha pa3paboTKy
MPOEKTa; YTBEPXKIEHHE MTPOeKTa;

YMeHUs:

COCTaB/IeHHe HOPMATHBHO-TEXHUUYECKOW JOKYMEHTALUH Mpy 0(OpM/IeHHe TeXHWYECKOro 3aJaHusi Ha
pa3paboTKy TeXHMYECKOro YCTPOICTBa,;

HABbIKU:

COCTaB/IEHWe TEXHWUUECKOTO 3aJiaHiss W HOPMAaTHBHO-TEXHUYECKOW OKYMEHTAl[id TIpU pa3paboTke
MPOEKTa 3/IeKTPOMEXaHNueCKOro TIPHUBO/IA.
IICK-4

3HAHUA:

TpeOOBaHMI KauecTBa, TEXHOJIOTMUHOCTH, SKOHOMUYHOCTH, pab0TOCIIOCOOHOCTH, HAJe)KHOCTH,
JIOJITOBEYHOCTH, PEMOHTOCIIOCOOHOCTH, TIPeABAB/IAEMBIX K JeTa/IIM MAILHH;;

YMeHUs:

BBIMOJTHSTE TIPOEKTUPOBOUHBIN M MPOBEPOUHBIN PacueThl Ha MPOYHOCTh JieTajiel MallluH, 000CHOBaHHO
MOAXOJUTh K BEIOOPY Y3/10B M MeXaHWUeCKUX Tepe/jay;

HABbIKU:

pa3paboTKM M BEHITIyCKA KOHCTPYKTOPCKOM JOKYMEHTAIuu C CcobmomeHreM TpebOBaHUM OTPACIeBbIX
HOPMAaTHMBHbIX JOKyMEHTOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa JETAJIA MAIIIMH 1 OCHOBBI KOHCTPYWUPOBAHWUSI sBrsieTcst JUCLUIUIMHON
o0s13aTeIbHOM yacTu 6;10Ka 1 MporpaMMbI IOATOTOBKY 110 HanpasieHuto 24.05.06 Cucmembl ynpaeneHus
JlemamesibHbIMU annapamamul.

CogepxaHve IUCLMIVIMHBI fBJ/IseTCs jiorndeckuMm npopopkennem aucouivme: MTHIXKEHEPHASA U
KOMIIBIOTEPHASA I'PA®UKA, MATEPUAJIOBEJEHUE n TEXHOJ/IOI'NN
KOHCTPYKIIMOHHbBIX MATEPUAJIOB.

CopneprkaHue VCLIATITUHEI SIBJISIETCSI OCHOBOM JUTSE OCBOEHUsI JVCITATITVH
NTEKTPOMEXAHUYECKUE CUCTEMBI, OCHOBbI MOJE/IMPOBAHUA U WUCIIBITAHUSA
IMPUBOPOB 1 CUCTEM.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPEeTUYeCKOTO U 3KCIIePUMEHTA/ILHOIO UCC/IeJOBaHNS
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIUO, CBI3aHHYO C
npod)eCCHOHATBEHOM [esITeIbHOCThIO



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-3

IICK-4

CTPYKTYPHOT'O aHa/I13a ¥ CHHTe3a.

Paszpen 1. O0uue NPHHLHUIIBI KOHCTPYHpoBaHusi. 1.1. BeeeHne —
MOCTaHOBKa 3a7au. 1.2. O61ue cBefeHus 0 Aetassx MaiuuH. TpeGoBaHust
3 5 K geTassm MamimH. 1.3. PaboTocrnoco6HOCTh U HaZIeXKHOCTD M3/IE/THI. 17
1.4.TIpoeKTHpOBaHKe U COCTaB KOHCTPYKTOPCKOM JJOKyMeHTaLUu.
1.5.CrpykrypHsle rpymmbl. Knaccudukaluy MexaHu3MoB. AJITOPUTMbI

nedopmaLiiii ¥ OrpeIIHOCTel U3rOTOB/IeHHUS.

Paspen 2. OCHOBBI pacyeTa ¥ NPOEKTHPOBAHKA ieTa/lel H y3/10B
maumH. 2.1. TexHONMOrHYHOCTh AeTaneid MalyH. 2.2.ConpshKkeHHble
3 5 MOBEPXHOCTH, YCIOBHSI X paboThl ¥ BU/BI M3HAIIMBaHKS. 2.3. CMa3Ka u 17
TeroBoi pacyet. 2.4. PaKToOphl BAUSIOLIME HAa POYHOCTD JeTasei,
pacueT Ha MPOYHOCTh TPH NepeMeHHbIX Harpy3kax. 2.5.BivsHue

16

Pa3zgen 3. CoeguneHus jerasieil MamuH. Pa3bemHble coeuHenus. 3.1.
Pe3b6oBble coenuHenus. O6uime ceepenus. 3.2. Knaccudukarys pessb u
3 5 VX OCHOBHbIe napaMeTpbl. 3.3.KpernexxHsle leTanu, UX KOHCTPYKLUS U 13
Matepuaibl. 3.4.CoesriHeHus Ban (0cb)-crynuua. IInoHouHsle
coezHenwst. 3.8.3y6uarsle (1uMLeBbie) coefuHens. 3.9.ITpodubHbIe
(6ecrnoHouHbIe) coenyHenust. COeIMHeHUs C HATATOM.

BBICOKOITPOYHBIMU 6oaTamu.

Paspen 4. CoegquHenusi Aetaneii mammH. HepasseMHbIe COeAMHEHHUs.
3 5 4.1. Knaccudukarpsi. CeapHble coeuHenust. 4.2. [1asHble U KieeBble 13
coefiHeHys. 4.3. 3aKnerouHsle coejHeHust. Coe/luHeHus:

Paszpen 5. MexaHuyeckue nepejayu. 3yGuaTbie MeXaHH3MBI. 5.1.
Knaccuduxkanust. 5.2. HunmHapuueckue nepesadn. OCHOBHO#H 3aKOH
3 5 3anjeruieHyst. 5.3.3Bo/IbBeHTHOe 3allerieHre. OCHOBHBIE NTapaMeTpbl o1
3ybuaroro Koseca 1 3y6uaroro 3aueruienus . 5.4.Cuibl, eficTByroLye B
3aLeryIeHUH LIAIMHAPUYeCKHX repezad. 5.5. Konnueckue 3yGuatbie
nepefaunl. 5.6. IlnaHeTapHble nepesiauu. 5.7. YepBsuHble niepeayuu.

12

KpﬂTKI/IE CBe/|€HMs1 O HEKOTOPBIX TUIIaX BapruaTOpPOB.

Paszpen 6. DpuKIMOHHbIE Mepejaud U BapuaTopsl. 6.1. O6wie
3 5 nonoykeHust. 6.2. CKo/bKeHue B KOHTaKTe U pacueT Ha BbIHOC/IMBOCTD. 6.3. 13

Paspen 7. PemeHHbIe nepefaun. 7.1. O61iye nonoxeHus.
3 5 T'eomeTpuueckre 3aBUCUMOCTH. 7.2. YIIPyroe CKOJIbKeHHe B KOHTaKTe 1 13
pacyeT Ha BbIHOC/IMBOCTb. 7.3.11IKUBbI peMeHHBIX Tepeziay.

Paszpen 8. Ilennble nepegaun. 8.1. O6mpe cBeieHnst. [IpHBOAHbIE LU U
3Be3/10uku. 'eomeTpuueckuii pacuer. 8.2. HepaBHOMEPHOCTb /IBIXKEHUS U 13
yCuMs B LIerHoi nepezade. 8.3. Kpurepuii paboToCrioco6GHOCTH LieTHbIX
repezjay, MaTepuassl UX AeTanel U pacueT Ha U3HOCOCTOMKOCTb.

3 5 Paspen 9. Ilepeaaun BunT-raika. 9.1. O6iuue cBegenus. 9.2. Pacuer 13
nepeziau cKobkeHust. 9.3. Oco6eHHOCTH pacyeTa repejay KaueHusl.

KOHCTPYKLIWH.

Paspen 10. Baasi u ocu. 10.1. O61yue cBejeHust. PacueT BasioB Ha
3 5 npoyHoCTs. 10.2. XKecTkoCTh 1 KomebaHust Banos. [1pumeps!

13

IPYy30I0bEMHOCTb.

Paszpen 11. OnopHele ycrpoiicTBa. 11.1. O6ume cBesienus. KoHcTpykuus
or1op cKo/bkeHus. 11.2. PacueT MOAMIMITHUKOB CKO/MbKeHus. 11.3.

3 5 TToaumnHukY KayeHus. KoHcTpykuust U Knaccudukanus. 11.4. Pacuer 14
MO/LIMITHAKOB KaueHus Ha JI0ITOBeYHOCTb U CTaTUYeCKYIO

10

16

TTozBIKHBIE U YTIDYTHe My(DThbI.

Paspen 12. Ynpyrue s1ementsl. Mydrol. 12.1. Obume cBesienuns. 12.2.
LununpuvecKre BUHTOBBIE IPYXKUHBL. 12.3. TapenbuaTele 1 KO/blieBble 20
npy>kuHel. 12.4 Tnyxue mydrol. 12.5. KomneHcupytoiiye Mydrbl. 12.6.

12

14

Bcero 3a 5 cemecTp

180

68

34

17

17

112

100

100

Bcero no pucuunInHe

180

68

34

17

17

112

100

100

3.2. AyAuTOPHBIN NPAaKTUKYM

Ne Homep n HanMeHOBaHHe
n/n pasjesa JUCLUANIAHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oo0neMm,

aya.
4acoB

Pazpen 1. O6mue
1  |IpUHUUIIBI
KOHCTPYUPOBaHWUSI.

OCHOBHbBIE TIPUHIUIIBI U Tallbl pa3pab0TKU MallliH.,
TpeboBaHMs K MalllMHaM ¥ KpUTepUX UX KadecTBa. CocTaB
TIPOEKTHOM JOKYMEeHTAall1, TEXHUUeCKoe 3a/laHue.

1 y3/I0B MallIVH. JeTaseit.

Pazpmen 2. OcHoBbl pacueta |[TapameTpebl, XapakTepH3yIolye yC/I0BUS paboThl COMPsKEHHBIX
2  |v poeKTUpOBaHUs JleTasell |1oBepxXHOCTel. PellleHue 3a/1au 110 IPOYHOCTHOMY pacyeTy

3 |Pasgen 3. CoenvHeHUs

6

CoeyHeHUs AeTanei MallvH. Pa3beMHble coeJUHEeHMS.
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JleTasiell MalllvH.
PasbemHbIe coefvHeHuUs.
Paspen 5. Mexanuueckue  |PerieHuve 3a/1a4 110 IIPOEKTHPOBOYHOMY U IIPOBEPOYHOMY
4  |mepepauu. 3yGuaTble pacyueTy LUIMHAPUYECKUX U KOHUYEeCKUX 3yOuaThix 3
MeXaHU3MBI. 3aueryieHuii. [IprMepbl KOHCTPYKTHUBHBIX pellleHUH.
Perienue 3aa4 1o NpoOeKTUPOBOUHOMY U IPOBEPOUHOM
Pazpen 6. ®pukMOHHBIE i P P y ¥ TIpoBep y
5 pacyeTy LUIMHAPUYECKUX U KOHUYEeCKUX 3y0uaThix 2
repefiauy U BapyaTopsl. o o
3aueryieHuii. [IprMepbl KOHCTPYKTHUBHBIX pellleHUH.
Perienue 3az1a4 1o ornpejie/IeHUI0 OCHOBHBIX TeOMEeTPUYECKUX
Pa3pen 8. Llennsle
6 TeDe AU rapameTpoB LielHbIX Nepeaad. [Ipumepsl KOHCTPYKTUBHBIX 2
PeAatH. pelleHui.
PernieHue 3a/1au 1Mo pacyeTy v BLIOOPY reOMeTpHUYe CKUX
7  |Pa3men 10. Bansl u ocu. A pacery Py p . 2
pasMepoB BajioB U oceld. [IprMepbl KOHCTPYKTUBHBIX peLleHU.
8 Pazpen 12. Ynpyrue PerrieHue 3a/1au 110 OTpee/IEHUIO pacueTy MpY)XMH. Beibop Tuma 9
snemeHTbl. MyQThI. MydT. [IprMepbI KOHCTPYKTUBHBIX PelleHUH.
Bcero 3a 5 cemecTp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Oonem,
Ne Homep u HaiMeHOBaHuUe pa3jesia
Tema /1a00paToOpHOro NPaKTHKyMa ayp.
n/n JUCIMIL/TUHBI
4acoB
1 Pazpen 1. O6mue NpUHLUIIBI CTpyKTypHBIe U KUHEMaTh4YeCKHUe CxeMa 7
KOHCTPYUPOBaHUSL. MexaHu3MoB. KuHemaTnueckuii pacuet
Pasgen 2. OcHOBEI pacyera U CTpyKTypHBIe U KUHEMaThyeCcKrue cxeMa
2  |NpOeKTHpOBaHMA JieTaneil U y3/I0B  |MexaHu3MOB. KrHemaTnueCcKuid pacyeT pblua’kKHOTO 2
MalluH. MexaHu3Ma
3 Pasgen 4. CoeguHeHus fieTanen KynaukoBblii MexaHu3sM. LIuknorpaMma KynaukoBoro 9
MamvH. HepasbemHble coeuHeHus. |[MexaHu3Ma. Pacuer yckopeHus ToJIKaresis
4 Pazpen 5. Mexannueckue nepefaud. |KynaukoBblii MexaHusM. LIMKiorpaMma Ky/1aukoBOro 3
3ybuarbie MEXaHU3MBI. MexaHu3Ma. Pacyet yCcKopeHUs TOJIKaTesis
MeTobI Hape3aHusi 3yObeB 3yOUaThix Kosec. Pacuer
5 |Pa3gen 7. PemeHHbIe nepenauu. A P Y Y 2
pa3MepoB 3yOuaThbIX Kojiec
. MeTozbl Hape3aHusi 3yObeB 3yOUaThix Kosec. Pacuer
6 |Pa3gen 9. [lepenauu BUHT-ramika. A P Y Y 2
pa3MepoB 3yOuaThIX Kojiec
YpaBHOBellIMBaHWe MeXaHU3MOB. CTaTuueCcKui 1
7  |Pa3gen 11. OniopHble YCTPOMCTBA.  |AMHAMMUECKHM pacueT ypaBHOBEIIUBAHUS 2
MexaHH3Ma.
YpaBHOBellIMBaHWe MeXaHU3MOB. CTaTuueCcKui 1
Pasgen 12. Ynpyrue sneMeHTBI. o
8 IVHAaMUYeCKUM pacyeT ypaBHOBEILLWBaHUS 2
My¢ThI
MexaHH3Ma.
Bcero 3a 5 cemecTp 17
3.4. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep n HanMeHOBaHue pas3jiesna Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/n AVCIUILTUHBI 4acoB
1 Paszen 1. O61iye NMPUHITUATIBI [ToaroroBka K mpakTAyeCcKomMy 3aHATHIO. [logroToBka 9
KOHCTPYUPOBaHUSL. OTBETOB Ha BOIPOCHI I10 pasfesiaM.
Pasgen 2. OcHOBBI pacueta u
o ITogroToBka K npakTuyeckoMy 3aHATHIO. Iloaroroska
2  |OpOEKTHPOBaHWUS JeTalel U y3JI0B 9
OTBETOB Ha BOIPOCHI T10 pasziesiaM.
MallH.
3 Pazpnen 3. CoenunHenus getanei IToaroroBka K mpakTiyeCcKomy 3aHATHIO. [logroToBka 9
MalvH. PasbeMHble coeZIMHEHYS. OTBETOB Ha BOIPOCHI T10 pa3zesiaM.
4 Paspen 4. CoequHenus getanei [TogroroBka K rpakTUueCKoMy 3aHATUr0. [logroroBka 9
MamuH. HepasbeMHble COeJUHEHUsI. |OTBETOB Ha BOMPOCHI [0 pa3zesam.
5 Pasgen 5. Mexanuueckue niepefau. (I[IoAroroBka K rpakThueCckoMy 3aHATUr0. [logroroBka 9
3ybuarbie MEXaHU3MBI. OTBETOB Ha BOIIPOCHI IO paszenaM. PelieHve 3agau
6 Pa3pen 6. ®pukuyonHsle nepesauu U (I1o4roToBKa K NpakTU4eckomy 3aHaTuro. [loaroroBka 9
Bapuarophl. OTBETOB Ha BOIPOCHI T10 pasziesiaM.
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7  |Pasgen 7. PemeHHble nlepefayul. IToaroroBka K mpakThyeCcKomy 3aHATHIO. [logroToBka 9
OTBETOB Ha BOIPOCHI TI0 pa3zesiaM.
8  |Pasnen 8. Iemmeie nepeayn. IToaroroBka K mpakThyeCckomy 3aHATHIO. [logroroBka 9
OTBETOB Ha BOIPOCHI 10 pa3zesiaM.
9 |Pasgen 9. Mepenaus BuHT-raiiKa. [ToagroroBka K rpakThueCcKoMy 3aHaTuro. [logroroBka 9
OTBETOB Ha BOIPOCHI 10 pa3zesiaMm.
10 [Paszen 10. Bambi 1 ocu. IToaroToBKa K MpakTHYeCcKoMy 3aHsATHIO. [IoAroToBKa 9
OTBETOB Ha BOIPOCHI T10 pa3zesiaM.
11  [Pasmen 11. Onoprsre yerpoticrsa, [ToaroToBKa K MpakTHyeckoMy 3aHsaTHO. [loAroroBka 10
OTBETOB Ha BOIIPOCHI TI0 pa3zesiaMm.
12 Pazpen 12. Ynpyrue s3nemeHTHI. [ToaroroBka K NpakTA4YeCKOMY 3aHATHIO. [loaroToBKa 12
MydThI. OTBETOB Ha BOIIPOCHI TI0 pa3zesaMm.
Bcero 3a 5 cemectp 112
3.5. KypcoBoii npoeKT
IIEPNO]
KA NCIIO/IHEHUS IVIAHUPYEMOE
COAEPKAHHE STAIA (vepenu BPEMHSI (uac)
ceMecTpa)
Jtan 1. Pacuet KII/I pesykTopa, BeIOOp ABUraress. Kunemaruueckuii 2.4 4
pacueT peyKropa.
Oran 2. [IpouHOCTHOM pacueT 3ybuaTbix Kosec. IIpoeKTUpoBaHHe 5.8 9
KOHUUECKOU 3ybuaroii mepeaun
Oran 3. [IpOUHOCTHOM pacueT I[UIMHAPUUECKUX 3y0UaThiX KOJIec. 9-12 9
IIpoekTHpOBaHKeE JABYXCTYIEHUYATON 3yOuaToi mepeaadn
Oran 4. Pa3paboTka cOOpOUHOro uepTexa, CreludUKaIum, 13-16 14
[ToproToBka JOKyMEHTOB K 3alljUTe
Bcero 3a 5 cemecTp 36
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJE/IN CEMECTPA
1 2 |3 4 (5|6 7 8 9 (10| 11 12 13 [14{15|16| 17
5 TexK|TexK|JIP|BP3/I KII P Koutp.P. BP3/l| TekK|]P| TekK Kontp.P. Kourp.P.| |JIP/ P Bglrg)'

YciioBHBIe 0003HAYCHUSA:

P — nuarHocTrueckasi paboTa;
TekK — BOIPOCHI [/151 TEKYIL|ET0 KOHTPOJIS;
JIP — naboparopHast pabora;
BP3/], — Boripock! N0 paszgeny;
KII — KypCcoBoOii IPOEKT;
Kourp.P. — KoHTpOsBHAS paboTa;

Borip. DK3 — BOIPOCH! K 9K3aMeHy.

TeKyIuii KOHTPOJIb YCIIeBAéMOCTH CTYIE€HTOB TIPOBOJUTCS B JUCKPETHbIE BDEMEHHbIE HHTepPBAJIbI B
creayommx popmax:

[TMarHoCTUYecKasi pabora;
BOTIPOCHI /IS TEKYIIIEr0 KOHTPOJIS;
jabopatopHasi paboTa;
BOIIPOCKI TI0 pa3zeny;
KYyPCOBOMH MPOEKT;

KOHTpOJIbHas paboTa;
BOIIPOCHI K 9K3aMeHY.

IIpomexxyTouHas arTecranus IIPOBOAUTCS B (hopMax:

® S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. . JleTany MalllvH ¥ OCHOBBI KOHCTpyUpoBaHHUs. Mockga: FOpaiit, 2021, sm1. pec.
. A. B. Trwonsies, B. I1. 3Be3nakoB, B. A. Baruep. . [letanu mamuH. CaHkt-IletepOypr: Jlans, 2021, 371.
pec.
. A. B. Tionsies, B. II. 3Be31akoB, B. A. Baruep. . Jetanu mamud. CII6.: JIanb, 2018, 10 3k3.
. B. H. Kynpsisues. . [JeTtanu MaiuH. JI.: MaiivHoctpoeHue. JIeHUHTp. ot-Hue, 1980, 1104 3ks.
. JI. A. AuppueHko, b. A. Batikos, W. K. 'anymmu. . [letamu mammH. M.: V3g-so MI'TY um. H. 3.
baymana, 2014, s51. pec.
. JI. A. Auppuenko, b. A. Baiikos, U. K. N'anynnu. . Jetanu maums. M.: U3g-80 MI'TY um. H. D.
Baymana, 2004, 50 k3.
. M. H. BaHoB, B. A. ®uHoreHoB. . [leTanu MamH. Mocksa: FOpaiit, 2022, 311. pec.
. M. H. UBaHoB, B. A. ®uHoreHoB. . [letanu MaivH. M.: Beicii. k., 2007, 20 3k3.
9. H. A. bunbgiok, I. /. Manbines, B. H. Paxukos. . Jetanu Mamud. CI16. 5T TY "BOEHMEX" um. 1. @.
YcrtunHoBa, 2013, 3. pec.
10. H. A. Bunpatok, C. Y. Kaparymwus, I. []. Manbiues. . [Jetamu mamms. CI16.: TTonmurexuuka, 2015, 200
3K3.
11. I1. H. Yuaes. . [letanu MalllvH B ipuMepax U 3ajauax. Crapsiii Ockon: THT, 2021, 351. pec.

D [SAE - NN OS] N

[N

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He TpebyeTcsi.
5.3. Ilepuoguyeckue U3gaHust:
1. EcTecTBeHHbBIe U TEXHUYECKHUE HAYKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://library.voenmeh.ru — ®yHzaamenrtanbHas 6ubnuoreka BI'TY «BOEHMEX» um. 1.®. YcTuHORBa;
2. http://e.lanbook.com/ — 3BC Jlanb;
3. https://urait.ru/ — I'nmaBHas — O6pa3oBarenbHas iatdopma FOpaliT. [Is By30B U CCy30B..

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIintoc- nH$opMalioHHbI# 1TOpTa IpaBoBoM MHPOPMALUH.
5.5. TIporpaMMHoe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrumucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcsl.

6.3. JTaGopaTopHbIe 3aHATHA:

1. CteHg, c 060pyOoBaHKEM: POMBIIILIeHHbBIH poboT RV-2AJ dupmbl MITSUBISHI ELECTRIC,
koHTpOsIIep ITJIK FX2N-5A, kourpomiep ITJIK ALFA 2A, acuaxponHsii ripuBog, DR160, ripuBog, ¢
LIaroBbIM JBUTaTeseM;

2. KomriieKT 060py/i0BaHust CUCTeMbI VIHTepHeT—KOH(bepeHIHs.;

3. Mopenu pblYaKHBIX, KY/TaUKOBBIX, 3yOUaThIX U [Ip. yueOHBIX MEXaHU3MOB B KOJTUUECTBE.

6.4. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. paboure MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JETAJIN MAIIVH 1 OCHOBBI KOHCTPYHPOBAHUSI

AnHoTanusa paboueii nporpaMMsl

HOuctuninaa JETAJIN MAIIIMH 1 OCHOBBI KOHCTPYUPOBAHMUS sBnisieTcst AUCLUUATIIMHON
o0sA3arelbHON yacTu O10Ka 1 mporpaMMbl MOATOTOBKM IO HampasieHuto 24.05.06 Cucmembl ynpaeneHus
femamenbHbIMU annapamamu. JWACUWTIIMHA peanu3yeTcss Ha ¢akynerete M MHbOpMaI[MOHHBIX U
ynpasmstoufux cuctem BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadenpoit 18 CUCTEMBI TTPMIBOOB,
MEXATPOHUKA N POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-3 criocobHOCTh  pa3pabarbiBaTb  HOPMATUBHO-TEXHUUYECKYIO  JTOKYMEHTAI[UI0, CB3aHHYIO C
ripoche CCHOHATLHOM [1esITe/TbHOCTHIO;
TICK-4 crocobHOCTh TIPOEKTUPOBaTh TMOACUCTEMBI W 3/IEMEHThl CHCTEM YIPaBAEHUS DPAaKeT W APYTHX
JleTaTe/IbHbIX arrnaparoB.

CozepkaHve [UCLIMIUTMHBI ~ OXBaTblBaeT KpPYr BOIMPOCOB, CBs3aHHBIX C pa3pabOTKOHM, pacueToMm,
KOHCTPYMPOBaHHEM U BBIITYCKOM KOHCTPYKTOPCKOM [JOKyMeHTaluM JeTajel, y3/0B, MexaHH3MOB U Iepefau
TIPYMeHsIEMBIX B MEXaTPOHHBIX M POOOTOTEXHUUECKUX YCTPONUCTBAX.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ BOMPOCHI /IS TEKYIIIEr0 KOHTPOJIS;
e jyabopaTopHasi paboTa;
e BOMPOCHI M0 paszieny;
e KypCOBOM IIPOEKT;
e KOHTpOJIbHast paborTa;
¢ BOMPOCHI K 3K3aMEHY.

HPOMe)KyTOIIHaﬂ dTTeCcTalus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBisgeT 5 3.e., 180 u. IIporpamMmol AWUCIUTUTUHBI
MpeAyCMOTPeHbI TIeKLMOHHbIe 3aHsATHs (34 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHeiii npakTukym (17
4.), caMocTosiTe/IbHasA pabota cryaenTa (112 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
JETAJIN MAIIIH 1 OCHOBBI KOHCTPYUPOBAHUS

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBsgeT 180 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboTbI Pexkomenjyemas 1ureparypa prm:::KOCTB’
Pazpen 1. Ofmue NpUHLMIIBI KOHCTPYHUPOBAHHSA.
M. H. UBaHoB, B. A. ®uHoreHoB. . [lerany MallvH:
IloaroroBKa K MpakTAUeCKOMY 3aHSATHIO. Mockga: FOpaiit, 2022 (I'naBa 2)
IToaroroBka 0TBETOB Ha BOIPOCHI MO H. A. bunpaiok, C. U. Kaparyiwum, I . 9
paszenam. Manbiiies. . [etanu Mamud: CIT0.: TTonurexHuKa,
2015 (I'nasa 1)
Wtoro no pazzeny 1 9
Pa3pen 2. OcHOBBI pacuera ¥ IPOEKTUPOBAHUA AeTasieill M y3/10B MalllMH.
H. A. bunsgrok, C. W. Kaparymun, I 1.
[MoaroToBKa K MPAaKTHUeCKOMY 3aHATHIO. | MasbiieB. . [letamu mammH: CI16.: [TonutexHuKa,
[TogroroBka 0TBETOB Ha BOIMPOCHI MO 2015 (I'maBa 3.2) 9
paszesnam. . leTanm MallMH ¥ OCHOBBI KOHCTPYHMPOBaHUS:
Mockga: FOpaiit, 2021 (I'1aBa 2)
Wroro no pa3geny 2 9
Paszgen 3. CoeguiHeHUsA JeTajied MalliH. Pa3beMHbIe coefHHeHH.
H. A. bunpgtok, C. W. Kaparywun, I .
Maurpiies. . Jetanu Mamua: CIT6.: TTonmuTexHuKa,
[ToproroBka K NpakTU4YeCKOMY 3aHSITHIO.
2015 (I'naBa 4)

[ToproroBka OTBETOB Ha BOMPOCHI IO 9

JI. A. Anppuenko, b. A. Baiikos, 1. K. I'anynuu. .
Heram mammn: M.: U3p-80 MI'TY um. H. 3.
baymana, 2014 (I'naBa 5.2)

Wrtoro no pasgeny 3 9
Pa3pen 4. CoepuHeHus perasied mamuH. Hepa3nemHbIe coefuHeHHs.

H. A. bunpgiok, C. U. Kaparyiuum, I .
IMToAroToBKa K TIpakKTU4YeCKOMY 3aHATHIO. | MarbiiieB. . etanu Mamua: CIT6.: TTonuTexHuKa,

pasjenam.

[ToaroToBKa OTBETOB Ha BOMPOCHI IO 2015 (I'naBa 7) 9
paszesnam. M. H. UBaHoB, B. A. ®uHoreHos. . [lerany MallvH:
M.: Beicu. mik., 2007 (I'maBa 4)
Wrtoro no paspeny 4 9

Paspen 5. Mexannyeckue nepejaun. 3youarbie MeXaHU3MBbI.

A. B. Tronses, B. I1. 3Be3nakos, B. A. Barnep. .

Heramu maumH: Cadkr-IletepOypr: Jladb, 2021
(I'maBa4)

HO/:[FOTOBKH K ITPAKTHYEeCKOMY 3aHATHIO.

[MoaroToBKa OTBETOB Ha BOMPOCHI IO H. A. Brmmok, C. 1. Kaparymms, T ]I, 9
pasenam. Perienue 3apay Mansbnues. . [leranu Maums: CI16.: TTommTexHuKa,
2015 (I'naBa 5)
Wrtoro no pasgeny 5 9
Pazgen 6. ®puknyioHHbIe Nepejayd U BapuaTophbl.
[ToproroBka K rpakthueckomy 3aHsATvio. | A. B. Tronses, B. I1. 3Be3nakos, B. A. Barnep. . 9
[ToaroroBka 0TBETOB Ha BOTPOCHI MO Hetanu matus: CII6.: Jlanb, 2018 (Pa3gen3.2)
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paszenam. H. A. Bunparok, C. W. Kaparymws, I [1.
Manbiues. . Tetanu Maumn: CI16.: TTommTexHuKa,
2015 (I'naBa 7)
Wrtoro no paspeny 6 9
Paspen 7. PemeHHbIe nepejayn.
JI. A. Anppuenko, b. A. Baiikos, 1. K. I'anynuu. .
Heramu mammn: M.: U3p-so MI'TY um. H. 3.
[logroroBka K MpakTU4YeCKOMY 3aHATHIO.
IToaroroBka OTBETOB Ha BOIMPOCHI MO baymana, 2004 (I'nasa 6) 9
H. A. bunparok, I'. 1. Maneines, B. H. Paxxukos. .
PasACIAM. Jeramu mawms: CII6.BT'TY "BOEHMEX" um. [1.
@. YctunHoBa, 2013 (I'naBa 8)
Wroro mno pasgeny 7 9
Pazpgen 8. Ilennbie nepegaun.
H. A. Bunparok, C. W. Kaparymws, I .
IMoaroToBka K nmpakThyeckoMy 3aHsTuvio. | Masbimes. . Jetanu mawud: CII6.: TTonutexHuka,
IToaroroBka 0TBETOB Ha BOIPOCHI MO 2015 (I'masa 4) 9
paszenam. M. H. VBaHoB, B. A. ®uHoreHoB. . [JeTanyd MallivH:
M.: Beici. mik., 2007 (I'1aBa 6)
Wroro no pa3geny 8 9
Pa3zpen 9. Ilepegaun BUHT-ravka.
B. H. KygpsiBues. . [letanu MamuH: J1.:
[TogroroBka K NpakTH4YeCKOMy 3aHATHIO. | MammHocTpoenue. JleHuHrp. ota-Hue, 1980 (I'nas
[ToaroroBka OTBETOB Ha BOIMPOCHI MO 11) 9
paszesam. M. H. UBaHoB, B. A. ®uHoreHoB. . [lerany MallvH:
M.: Beiciil. k., 2007 (I'aBa 8)
Wroro no pa3geny 9 9
Pa3zgen 10. Baabl 1 ocu.
I1. H. Yyaes. . [leranu mMalllvH B IpuMepax U
[MoaroroBka K rpakThyeckomy 3aHsaTuro. | 3afauax: Crapeiii Ockon: THT, 2021 (I'naBa 5)
IToaroroska 0TBETOB Ha BOIIPOCHI 110 H. A. bunearok, C. 1. Kaparymwun, I [1. 9
pasfenam. Manbiues. . Tetanu MaumH: CII6.: TTommTexHuKa,
2015 (I'masa 12)
Wroro no pasgeny 10 9
Pa3pen 11. OnopHbIe yCTpPoOMCTBa.
JI. A. Auppuenko, b. A. Baiikos, 1. K. I'anynuu. .
IToaroroska K IpakTUYeCKOMY 3aHATHUIO. Heramu mammn: M.: U3p-so MI'TY um. H. 3.
[ToaroTOBKa OTBETOB Ha BOMPOCHI T10 baymana, 2014 (I'naBa 11) 10
paszenam. . JleTanu MallvH ¥ OCHOBBI KOHCTPYUPOBAHUS:
Mockga: FOpaiir, 2021 (I'maea 10)
Wroro no pa3geny 11 10
Pazpen 12. Ynpyrue ssiemeHTbl. My ThI
I1. H. Yuaes. . [letasu MallvH B IipuMepax 1
[MoaroToBKa K mpakThyeckoMy 3aHsTui0. | 3agadax: Crapseiii Ockon: THT, 2021 (I'naBa 8)
[ToproroBka OTBETOB Ha BONPOCHI 10 H. A. Bunsgrok, C. W. Kaparymun, I 1. 12
paszenam. Mauseimes. . Jetanu mamua: CIT6.: TTonutexHuKa,
2015 (I'masa 13)
Wroro no pasgeny 12 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JETAJIN MAIIIH 1 OCHOBBI KOHCTPYUPOBAHUS

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e BOTMPOCHI J|/Is TEKYILIETO KOHTPOJIS;
e BOMPOCHI 10 paszieny;

e jyabopaTopHasi paboTa;

e KypCOBOW IPOEKT;

¢ KOHTpO/bHas pabora;

e BOMPOCHI K IK3aMEHY;

e JK3aMeH.

Kpurepuu onennBanus

JuarHocruueckas: pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e TIpU ITPAaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPABWILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

Bonpocsl A/s TeKyiiero KOHTpPOJIst
Cemecrtp 5, Pazgen 1, Cemectp 5, pazgen 4, Cemectp 5, pasgen7.
* [IpuBesensl B YMK OuCHUITIIVHBI

Bomnpocsl o pasjeny
Cemecrtp 5,pa3zen 2, CemecTp 5, pa3zen 5
* [IpuBesensl B YMK OUCHUITIVHBI

JTa6oparopHas paGora

Cemecrtp 5, pa3gen 2, Cemectp 5, pa3gen 6, Cemectp 5, pa3gen 11.
[IpuBesensl B YMK AUCLUTIIMHEI
Hornyck K JIP
[Jomnyck K BbINosHeHUO JIP MPOUCXOAUT MPU YCJIOBUY CAAYU CTYAEHTOM TeOpeTUYeCKOro MUHUMYMAa,
HEe0OXO/IMMOTO [I71s1 BBITIOJTHEHHS TabopaTopHOl paboTh! B hopMe 0TBeTa Ha BOMPOCHI (3 BOMPOCA BhIAAETCS Ha
3aHSTHH, BpeMs Ha MOJrOTOBKY OTBETOB — 15 MUHYT). JlOMyCK K BbINO/IHEHHIO JIP MporcxXoauT npu 2-X U
0osiee IpaBU/ILHBIX OTBETAX.
Ortuet mo JIP
OrtueT o ylabopaTopHoii pabote oopMIIsieTCsi B COOTBETCTBUM C IT0/10’keHHeM 0 1abopaTopHbIX paboTax B
BI'TY. IIpencTap/nisieTcs: B TIeUaTHOM WM JIEKTPOHHOM BH7Ie. 3allldTa OTYeTa MPOXOAUT B (hopMe OTBETOB Ha
BOMPOCHI Tpero/iaBareisi. KpurepueM BbINOTHEHUS PaOOTHI SIBSIETCS JOCTOBEPHOCTh Pe3Y/IbTaToOB U
MpaBU/IbHBIE OTBETHI Ha 6osiee ueM 70% BOTIPOCORB Mperno/iaBaTe/isi Mo cofiepKaHuto paboTsl. 1o pe3yasTatam
3allMTHI BLICTAB/ISIETCS OLIeHKA T10 MSITUOa/UTEHOM ChCTeMe.

KypcoBoii mpoekT

(Cemectp5 pasgen 3, Cemectp 5 pasgen 8, Cemectp 5 pasgen 10, Cemectp 5 pasgen 12):
* Tembl KypCOBBIX IIPOEKTOB:
[TpoexTHpoOBaHKe 37eKTpoMexaHUueCKOro MPUBOZA C KOHUUeCKO- LIUIMHPUUYECKUM pelyKTOpPOoM (110
BapuaHTaMm); [IpoekTHpoBaHMe 3/1eKTpoMexaHuueCKOro IPUBO/aA C UePBSIUHO- LIWJIMHPUUECKUM peIyKTOPOM
(o BapuaHTaMm).
Odopmnenue KII- B cootBeTcTBUM € TTo/I0’KeHWEM O KypCoBbIX npoekTax B BI'TY. TpeboBanus,
Tipe/bsIB/IsieMble K 00yJaroLMcs B XO/ie 3all{UThl: 3HaHWsI TEOPETHUEeCKOTO MaTeprasa, yMeHHe TPaMOTHO |
SICHO c()OpPMY/HPOBATE M3/1araeMblidi MaTepras U OTBeThl Ha BOTIPOCHI.

KourtposibHas padora

Cewmectp 5,pasgein 5, Cemectp 5, pasgen 9.
* [lepBas koHTpOJIBHAs! paboTa (110 BapMaHTaM) COCTOUT B POYHOCTHOM pacueTe 3aZlaHHON KOHCTPYKLIMH.
Bropast KoHTposibHast paboTa (1o BapyaHTaM) COCTOUT B OTIpeZie/ieHre reOMeTpruueCKUX TlapaMeTpoB
nepesaun. IToHOe pelieHKe 3a/iauu oLleHUBaeTcs B 5 O6aioB. OueHka cHkaeTcs Ha 0,5 Gasma pu
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HebpexxHoM odopmiernu; Ha 0,5 Gasia MpY OTCYTCTBUM TIOSICHEHUH K 111araM pelrieHust; Ha 1 6at npu
PEIIIeHUH C OIMOKON B BHIUMC/IEHUH.

WToroBas orieHKa 3a KOHTPO/IbHYO paboTy - OTIMYHO-TIpA cyMMe 6anoB He MeHblile 5, Xopolo- oT 4 110 4,5,
Y[OB/IETBOPUTEJILHO- HE MeHee 3,5.

Bompocsl K 3K3aMeHy
Cemecrtp 5, pa3gen 12.
* [lepeueHb BOMIPOCOB K 3K3aMeHy TpuBeZeH B Y MK aucuuninHel

JK3aMeH

Cemecrp 5.
 DK3aMeH TMPOBOJUTCS B YCTHOW WM MMCbMEHHOH (hopMe 110 OusieTam, CofieprKallux 2 BOIpoca, BpeMs Ha
MOJITOTOBKY OTBeTOB- 20 MUHYT. [1py IIpaBWIbLHBIX U TIOJHBIX OTBETaX OlleHKa OTVIMYHO. Ec/iv oTBeT
HeTIOJHBIH, TIpero/iaBaresib 3a/laéT AOTOMHHUTe/IbHbIe BOMPOCHI. [Ipy NpaBUIBHBIX OTBETaX Ha BCe BOTIPOCHI-
OLIeHKA OT/INYHO, B TPOTUBHOM C/Tydae, eCJIv MPaBUIbHBIX 0TBeTOB 6osiee 80%- orjeHka xopoiiio. s
T0J/1yYeHHs y0BJIeTBOPUTENIBHOM OLIEHKU HY>KHO MPaBUJIbHO OTBETUTH He MeHee ueM Ha 60% BOMIpocCoB.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHbIe 3aHATHS B

EE
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Pazgen 1. O0myue Bomnpocs! ast
3 5 |npuHIUNBI 17 8 4 2 2 9 7 14 TeKyl1ero
KOHCTPYMPOBaHMSI. KOHTPOJISA
Paspen 2. OcHoBbI Bomnpocs! o
3 | 5 pacucran 17| 8 | 4| 2 2 9 | 16 | 7 |  DP®A
NPOeKTUPOBAaHUA JeTajiel JlaboparopHasi
U y3/10B MallIVH. pabora
Pazpgen 3. CoeguHeHus KvDCOBOI
3 5 |meTasied MaIlIMH. 13 4 2 0 2 9 7 7 yP
MIPOEKT
PazbeMHbIe CoeJUHEHUS.
Pa3pen 4. CoepuHeHus
eTasiell MallluH. Borpocet s
3|5 [A 13422110 9| 7| 7| rexymero
Hepa3nemHbie
KOHTPOJISA
COeHeHHUs.
Pa3pen 5. Mexannueckue KOHZ%?)JTIZHM
3 5 |mepegaun. 3youarnie 21 | 12 6 3 3 9 7 7 P ’
Bomnpoce! no
MeXaHU3MBbl.
paszeny
3 5 Pazgen 6. ®pukimoHHbIe 13 4 9 0 7 9 7 7 JlabopatopHast
nepejayy ¥ BApHATOPBI. pabora
Bornpocs! ans
3 | 5 [Pasaen7. Pemennnie 13422110 9| 7| 7| rexymero
nepejavu.
KOHTDOJIS
3 5 Pazpgen 8. Ilennnle 13 4 ’ 0 2 9 7 v Kypcogou
nepejavu. MIPOEKT
3 5 Pafnen 9. ITepepauu BUHT- 13 4 7 7 0 9 7 v KonTposibHas
raika. pabora
3 | 5 |Pa3sgen 10. Baasi u ocu. 13412 0 2 9 | 7 | 7 | Kypcosou
TPOEKT
3 5 Pa:mejj 11. OnopHele 14 4 9 9 0 10 7 16 JTabopatopHasi
ycTpoiicTBa. pabora
Kypcosoii
3 5 Pazpen 12. Ynpyrue 20 8 4 9 7 12 14 7 IIPOEKT,
371eMeHThbL. My(ThL. Bonpocs! K
9K3aMeHy
Bcero 3a 5 cemectp 180 | 68 34 17 17 112 | 100 | 100
Bcero mo AuCIUILUIHHE 180 | 68 | 34 17 17 112 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-3

Nel
Ne 2

Ne 3
Ne 4
Ne 5
Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1l

Bonpocbl omkpbimoz2o muna:

['myOuHa IMIMOHOYHOTO T1a3a Ha Bajly BLIMOTHIETCS PAaBHOM

BuHTOBast TUHYS IJTUHAPUYECKOH pe3b0bl TIpe/iCTaB/IsieT CO00M npu
pa3BepTKe eé Ha TI0CcKoCTH. (Hamuimre MpomyIeHHbIe C/10Ba)

[MogBwkHOCTE A depeHIHaIbHOrO MexaHH3Ma paBHa (1[udpoii)

It ToBLIe COeIUHEHUS TTPeAHA3HAYEHBI [IJIs

B IIMOHOYHBIX COEMHEHUSIX IITIOHKA UMEET BUJ

CeapHble coeiuHeHVs (IIBbI) TI0 B3aUMHOMY PacCIIO/IOXKEeHUI0 COeJUHSIEMBIX JleTaeil
JeJISITCs HaCeAyoIye TPYTITbL:

st obecrieyenusi COOPKU TIaHeTapHBIX Tlepead HeoOX0AUMO COOJTIOAATE CeAYIOIUe
yCJIOBUS;

OIIPE,II;E.'IHIE EETHUHHY MOTVIIE JAMSILTEHHA MTAPE] MHETHHTDHTSCHIN

SEQIEESHIHELE 3vVOdaTHXE Eoadc, SCUM MeXOCeE0e PACCTOANH: A pasHo 43Mud.
Hanmcars dopMyay 411 pacdera B oTEeT{madpof). Uacoa syoeee
ronécZ =30 Z1=60.

OnpegennTe DepefaToOUHO: OTHOMISHHE WIepEAYHOE nepegaun. UHeoo syOEeE
romecady =73, uHcno saxogos wepeara Z1=2. Hanucate dopuymy Zaa pacueta B
OTET (OEGpOoH).

OnpenenHTh NepeJaTOIHOS OTHOMIEHHE ()4 PeIVETOPE, FHHEMATHIECEAT CREMA
EOTOpPOTo NpecTZEIeHa HA pHCyEERe. Hanmcate dopMyTy 11 pacdeTa H OTEST

(mmdpof, oEpYIANTE 0 JecaTrx). Z1=13, Z2=30, Z:=18, Z4= 36, Z; =12, Z; =
12

BXOIL T Z
——H

BBEIXO]]

Bonpocb! 3akpbimozo muna:
ITpu orpesie/ieHNH A0y CKAaeMbIX HaNPsDKEHUH, n - K03 HLMeHT 3araca 00bIYHO
TIPUHHAMAETCS

1,2<n<25
2<n<3
1< n<2

2,5< n<35
[TpoeKTUpPOBOUHBINM PACUET BBIMTOITHSIETCS,

KOT/Ia TI0 O’KHZ,aeMbIM Harpy3KaM C Y4eTOM JOTyCKaeMbIX HamlpsDKeHUH BBIOWPaeTCs
Marepuan jeTanei.

Korja 110 OXXvuJaeMbIM Harpy3KaM OIpeaessatoTCs reoMeTprudeckre rapamMeTphbl ,quanefL

KOT/JJa U3BeCTHA BCA "TeoMeTpusi’” [leTalh U MaKCUMasbHble HAarpy3KH, a C y46TOM
CBOMCTB Marepuasa orpefesisitoTCsl MaKCHMa/lbHble HalpsDKeHUs], KOTOPbIe JOJKHBI
OBbITb MEHbIIIE [IOTyCKAaeMbIX

KOT[ia 110 O’KHZ,aeMbIM Harpy3kam, C YU8TOM CBOMCTB MaTepHasia OIpeZesisitoTCst
reoMeTpHUeCcKre TlapaMeTphI JeTasiei.
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No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

B mtudToBOM coefuHeHNH IITU(T PaCCUUTHIBAETCS HA
cpe3

pacTsbKeHue

cMsATHe

OKaTtud
Kakoe u3 nepevyrc/jeHHbIX COEAI/IHGHI/Iﬁ ABJIAETCA pa3”béMHbIM?

CoenyiHeHHEe C HaTSATOM
[InuneBoe
[TagnHOE

Knenannoe
B 3ybuaTo-peMeHHO} nepezaue

MeeT MeCTO YIIpyroe CKOJIbKeHHe
HMeeT MeCTO YIIpyroe, reoMeTpUUecKoe CKOJb)KeHHe 1 OyKCOBaHHe
1MeeT MeCTO YIIpyroe U reoMeTprUUecKoe CKOJIbKeHHe

CKOJIb)KeHHe U OyKCOBaHUe OTCYTCTBYeT
B kakux ciydasix B 3y04aThIX Iepefadax MCIO/b3YIOT MPSIMO3yOble Kosieca?

ITpy HEBLICOKKX M CPEHUX CKOPOCTSIX, KOT/Ia IMHAMHUECKHe Harpy3KH OT HETOUHOCTH
M3TOTOBJIEHHUS HEBEJIMKH, B I/TaHETAPHbIX, OTKPBITHIX Mepejauax, a TAKXKe TpH
HEOOXO/IMMOCTH 0CEBOTO MepeMeIleHuUs KOJIEC.

Korga HeobxoauMo obecrieunTh 60JIbIIYI0 IJIABHOCTh X0/1a Tiepejaun.

KOFAEI HEO6XO,E[I/IMO 06eCIeynThb MoCTOSTHCTBO repegaToyHoro urcsia rnepegadn.

ITpu BBICOKMX YITIOBBIX CKOPOCTSIX BpPAllleHMUSsI.

B onopax CcKo/bXeHusi, IPH )KUAKOCTHOM TPeHHH, C YBeJIMYeHHeM CKOPOCTH B3aIMHOTO
repeMelrieHus fetaneld Ko3UIMeHT TpeHUs

3HAUUTE/IbHO YMEHbIIAEeTCA
HE3HAUYUTE/IbHO YMEHBIIAETCH
HE3HAYUTEJIbHO YBEe/TNUHBAETCA

OCTaéTCs TIOCTOSIHHBIM
711 uero HeoOXOUM CerapaTop B TIOALIUITHUKAX KaueHUsT?

[J151 CHYDKEHMSI CUJT TPEHUsT MeXKJy Te/laMHi KaueHHsI ¥ KOJIbLIaMH TTOALIUITHUKA
(Hapy>KHBbIM ¥ BHYTPEHHHUM).

JUIS1 CHYDKEHHSI BUOPOAKTUBHOCTH

IU1st 130e)KaHUsI HEHY)KHOT'O KOHTAKTa TeJl KaueHust YT C APYTOM U PABHOMEPHOT'O
pacripe/ieieHust KX 110 OKPY>KHOCTH.

AJIA OXJIaXKAeHHWs IOAIIWMITHUKA
B kakom MNOAIINITHHUKE Ka4eHHsA ,IIEIL/'ICTByeT BHYTPEHHSAA O0CeBasd CUJ/id S npu

pazivanbHOM Harpy3ke Fr?
PoMKOBOM KOHWUECKOM

PosrikoBoM ¢ KOPOTKHMMHU JUIIMHAPHWYE CKUMHU POJIMKaMHU
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CJBOEHHOM DOJIMKOBOM C(hepruecKoM

[[TaprkoBOM paguanbHOM OHOPSIAHOM

Ne 10 Kakue mydTh! siBAst0TCS 3p(PeKTHBHBIMY Hepa3pyLlaroLMMUCS TIPeA0XPaHUTENIAMU /1S
3alllMThl MalllMHbI OT JUHAMUYeCKUX [1eperpy3o0K?

KomneHcupytomye My b
OpUKIMOHHBIE MY(THI

[MoaBvXHBIE MY(THI

Ynpyrue MyQThi
ICK-4

Bonpocbl omKpbimozo muna:

Ne 1 KonmuecTBO OABWKHBIX 3BEHbEB B II€CTU3BEHHOM MeXxaHu3Me (Lrdpoii).

Ne 2 CKOJTBKO K/1aCCOB TOYHOCTH TTO/IIIMITHUKOB KaueHust (Tudpoii)

Ne 3 Kunemarnyeckasi mapa Kakoro Kjacca B COe[JUHEHUH Ky/auka U TojiKaTesis? (1udpoit

No 4 OT/IMUUTE/ILHBIM TIPU3HAKOM KaKOH Mepejauu siBJIsIeTCS Haluure XOTs ObI O[HOTO
KoJjleca CrieljagbHo AeopMUpyeMoro B Tipoliecce 3aLleTyieHus ?

Ne 5 C6opouHast e[UHULIA TIPECTaBIsET CO0OM HU3zenve, MOCPeJICTBOM
cbopouHbIX onepaiui. (Hamnuiiyre nmpomnyiieHHbIe C/I0Ba)

Ne 6 BenuuuHa rpy30roqbEMHOCTY TIOALITUITHAKA KaueHHUsI PACCUMTHIBAETCS TIPH
MTPOEKTUPOBAHWY TOIIUITHUKA, Y 3aHOCHTCS B KaTasor.
(HanuiuTe nponylieHHbIe C/10Ba)

Ne 7 OCKU3HBIN TTPOEKT, 3TO

Ne 8 KakuMu 10CTOMHCTBaMU M HeIOCTaTKaMH 00/1a/1at0T pe3b00Bbie COeTUHEHUS?

Ne 9

OnpegeanTs AHAMETp OKPYHHOCTH ENaTue df 3EQIBESHTHOTG sy0UaToTD Komeca,
ECiTH MOZYNE SalellIeHHA 1= 2, a uncace syoeee Z= 25, Hanmcats dopuyny ans
PACYEeTa H OTEET| HOPOH).

Ne 10

Brynxa (Ha pucyHEEe) coeIHHEHA ¢ BanoM dyc monMombo mTEdTa d B DepegaeT
EpamaronTai MomMeRT M. [1,] - fonycxaeuEle HANPTHEHAA CPesa MaTepHATa
mwradTa. OnpeJenHTs MaKCHMATEHER MOMEHT, KOTOPEIR MOMET Nepedats
JaHHOE COSMHHEHHE. (HANHCATH QOopMyay)

dlu__

Bonpocbl 3akpbimo2o muna:
Ne 1 ITpu pacuéte Ha MPOYHOCTH Pe3bOOBBIX COEUHEHUI

TIPOU3BOAUTCS PacueT Ha KOHTAKTHYIO IIPOYHOCTb TaliKM C YUeTOM paBHOMEpPHOM
Harpy3Ky TPeyroJIbHbIX BUTKOB pe3b0bl.

TIPOM3BOJUTCS PacyeT Ha KOHTAKTHYIO MTPOUHOCTb BUHTA C yUeTOM PaBHOMepPHOM
Harpy3Kd TPeyrobHbIX BUTKOB Pe3b0bl.

MIPOM3BOJUTCS PacyeT Ha KOHTAKTHYIO MTPOUHOCTb TaliKU C Y4eTOM HepaBHOMEpPHOU
Harpy3K{ BUTKOB Pe3b0bI

MIPOM3BOJUTCS pacyeT Ha KOHTAKTHYIO NTPOUYHOCTb BUHTA C YUE€TOM HepaBHOMEePHOM
Harpy3Ku BUTKOB Pe3b0bI.

Ne 2 [IpoBepouHbIii pacuéT BHITIOTHSAETCS:

KOI[ja M3BeCTHa BCd "reoMeTpurs’ [ileTalu U MaKCMMaJlbHble HAarpy3KH, a C Y4ETOM
CBOWCTB Marepurara Onpe/ie/oTCs MaKCUMa/bHble HalpsDKeHHs], KOTOpble JO/KHBI
OBbITH MeHbILIe [[0TyCKaeMbIX.
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Ne 3

Ne 4

Ne 6

Ne 7

Ne 8

KOT/Ia 110 OKK/laeMbIM Harpyskam, ¢ yUéTOM CBOMCTB MaTepHasia OnpeJesisitoTcs
reoMeTpUyYeCcKre rapaMeTphl JeTaslei.

KOT7ja 110 O’KK/[aeMbIM Harpy3KaMm C yueToM [J0IyCKaeMbIX HarlpshKeHUi BbIOMpaeTcst
MaTepua JeTasei.

KOTJja 110 O’KHZ,aeMbIM Harpy3KaM OIIpeJieJisiioTCsl TeoMeTprUUecKue rapaMeTphl JieTasneit.
OTHOCHTE/IEHO HEBBICOKAs [JOTOBEYHOCTh (<KcTapeHue>>) XapaKTepHO [/

CBapHBIX COeUHEeHUN
KJ/IeeBbIX COe/IMHeHU!
COeJUHEHUH C HATATOM

CoeIMHEHUH C TIOMOII[LIO TTalKu
ITpeccoBbie coefUHEHNE PACCUMTHLIBAIOTCS, UTOOBI 0OeCTIeUnTh Mepeauy

HeoOX0AMMOro KpyTsIero Momenta MKp U 0CeBOM CHIBI S.
pasuaabHOU cribl R.
HeoOxoArMOro n3rubaroijero MoMeHTa MU3r v pagiiaabHON Uikl R.

HeoOX0IMMOro M3rudaroIero MoMeHTa Musr..
Kakue ¢hakTophl CHIKAIOT [JOJITOBEYHOCTH PEMHSI B PeMeHHOM Tiepesjaye?

PaboTa Ha Ma/IbIX CKOPOCTSIX.
[Mornaganust Mac/la Ha peMeHb, paboTa Ha OOJBIIMX CKOPOCTSIX.
PaboTa mpu MasibIX KPyTSIIIMX MOMEHTaXx.

Bosblive nepesjaToyHble OTHOLLIEHHUSI.
Koaddurment, yunteiBaroiiuii CKobkeHue B (QPUKLIMOHHBIX MepeZiayax, IPUMeTHO
paBeH

1,1+2
0,6+0,7
0,8+0,9

0,97+0,99
Kcrr — xoaddurpenT 3anaca crienieHus B GpUKIMOHHBIX MepeiauaxX, 00bIUHO
TIPUHUMAETCsI PAaBHBIM

Kcrp #1,3+1,4
Kcry ~1,05+1,1
Kery =1,5+2

Kcry ~2+4
Ornopel Ha L[eHTpax J0MyCKaloT Harpy3Ku

ot 20 1o 40 H
ot 1 10 20 H
ot 40 10 60 H

ot 0,1 1o 0,5H
TBEPAOCTH KOJEl] ¥ Te/T KAUeHHs B TIO/IIIMITHAKAX KaueHHUs JO/DKHA ObITh

HRC 55 - 60
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He 6osiee HRC 58
HRC 45 - 50

HRC 60 - 66
Ne 10 Yrpyrue 3neMeHTBI 3TO

JleTanu, KOTOpble BOCTIPUHUMAIOT TOJBKO y/lapHbIe M BUOpALIMOHHbBIE HAaTPy3KH.
JleTa/iy, KOTOpbie BOCIIPUHUMAIOT TOJILKO BUOPAIIMOHHBIE HAarPy3KH.

JleTanu, >ECTKOCTb KOTOPbIX HAMHOI'O MeHbLIIe, UeM y OCTaJIbHBIX, a JedopManyn
BBILLIE.

AeTa/ik, KOTOpbIe BOCIIPUHKUMAIOT TOJIBKO yAdPHbI€ HAT'DY3KH.
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