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PaGouas mporpamma cocraBnera Ha ocioBe @I'OC BO - cnermanurer mo
cnernransaocTr 21.05.04 T'opHoe neno (mpuka3z MunoOpHayku Poccun ot 12.08.2020 1. Ne
987)

Pabouas nporpamma paccmoTpeHa U o100peHa Ha 3acenanuu kadeapsl ['opHbIX
MalIlH U TPAHCIIOPTHO-TEXHOJOTUYECKIX KOMILJIEKCOB
28.01.2025, mpotokon Ne 6 9%/
| A.N. Kypoukun

3aB. kadeapoii
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07.02.2025 r. nmpotokois Ne 4
[Ipencenarens m H.A. IlpiTanes
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Pabouas nporpamma coctaBieHa:
cT. npenoaaBatenb kadenpsl kadenpsl [ MuTTK, kana. TexH. Hayk N.I'.Ycos

PereHsenr: %%
3am. HavansHuka KPI[-2 OO0 "OCK", C.B. Hemxkos




JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roJy Ha 3acefqaHuu Kadeapsl ['OpHBIX MalIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne
3aB. kadenpoii AWM. Kypoukun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ToIy Ha 3aceaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOIOTHYECKHUX

IIporokom ot 20 . Ne

3aB. xadeapoii A‘I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

IIporokom or 20 . Ne
3aB. kadeapoii A.UN. Kypoukun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peamsanuu B 2029 - 2030
y4e0HOM roJly Ha 3aceJaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

IIporokom or 20 . Ne
3aB. kadeapoii A.UN. Kypoukun

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHna u ogodpena st peanusanuu B 2030 - 2031
y4eOHOM TO1y Ha 3aceaHuu Kageapsl ['OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. xadenpoit A.I/I.fypquHH

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ooopena s peanusanuu B 2031 - 2032
y4eOHOM ToJly Ha 3aceaHuu Kageapbl ['OpHBIX MaIIUH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 . Ne
3aB. xageapoi AN. Kypoukun

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2032 - 2033
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl ['OpHBIX MalllMH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKHUX

IIporokomor 20 . Ne

3aB. kadeapoit A.I/I.fypquHH




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOGHMSI TUCIUIUIMHEI  sIBiIsieTcs (GOpMHUpPOBaHHE Y CTYACHTOB 3HAHUN
OCHOB TEOPHH, pacuera, KOHCTPYUPOBAHUS JeTallell U Y3JI0B MallluH, pa3paboTKu U
o OpMIIEHUS KOHCTPYKTOPCKON JOKYMEHTAINH

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuumnmna JeTany ropHbIX MaIlvH BXOAUT B 4aCTh y4eOHOTO IJIaHa
bopmMHEpyeMyI0 ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH 00pa30BaTeIbHOM MPOrPaMMBI.

Jis n3ydeHus JUCUUIUTMHBI HE0OXO0AUMBI 3HaHUS (YMEHUS, BIIAJICHU),
c(OpMHUPOBAHHBIE B PE3yJIbTATE N3YUYEHUS TUCLMILIMH/ IPAKTUK:

Beicias matematnka

®dusuka

Teopernueckas MexaHHKa

ConpoTuBieHne MaTEPUAJIOB

KoHCTpYKIIMOHHBIE M HHCTPYMEHTAIBHBIE MAaTEPHAJIbl B TOPHOM IIPOM3BOJICTBE

3HaHus (yMEHUs, BIIAJICHUs ), OJYyYEHHbIE IPU U3yYECHUH JAaHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YYSHHSI JUCLUIUIMH/IPAKTUK:

Teopus MexaHU3MOB U MAlIUH

MexaHndeckoe 000pyI0BaHUE KaPhEPOB

Mexanudeckoe 000py1oBaHHE 000TaTUTENBHBIX (adpHuK

TpaHcOpTHBIE CHCTEMBI TOPHBIX MPEANPUATUR

["opHbIe MaIMHBI ¥ 000PYIOBaHHUE TIOJ3EMHBIX TOPHBIX PadoOT

I'py3onobeMHble MalIUHbl U MEXAHU3MBI

KoHcTpynpoBaHue TOpHBIX MalIMH U 000PYAOBaHUS

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILNIMHBI (MOLYJIS) M IJIAHMPYEMbIe pe3yJbTaThbl 00y4eHust

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYsl) «JleTamu ropHBIX MalluH»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMU KOMIIETEHIIMSMU:

KO)I HHIUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

I1K-2 Crioco6eH pa3pabaThiBaTh TEXHUUECKYIO U HOPMATUBHYIO JOKYMEHTALIUIO IS
MalIMHOCTPOUTEIBHOTO IIPOU3BOCTBA, UCIIBITAHUS, MOJEPHU3ALNH, IKCIUTyaTalluH,
TEXHUYECKOTO U CEPBUCHOI0 OOCITY>KUBAHHS U PEMOHTA TOPHBIX MALIMH U 000PYA0BaHUS
Pa3NUYHOro (PYHKIMOHAIBHOTO Ha3HAYEHUS C yU€TOM TpeOOBaHHM IKOJIOTHYECKOM 1
IIPOMBIIIJICHHON 0€30MacHOCTH

[1K-2.1 [Ipennaraer penieHus Mo NOBBIIIEHUIO 3(PPEKTUBHOCTH UCIIOIB30BAHUS
TEXHOJIOTHYECKOTO 000pYA0OBaHUS TOPHBIX MPEATPUSITHI
[1IK-2.2 OrneHnBaeT HAIEKHOCTH Pa0OTHI B MPOIECCE )KM3HEHHOTO ITUKJIA TOPHBIX

MallluH " 06opy)103aH1/1${ Pa3IINIHOTO Cb}IHKIII/IOHaJ'H)HOFO Ha3Ha4YCHUA




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 9,9 akaj. yacos:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenbHas pabota — 94,2 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopMma arTecTaluu - 3a4eT C OLEHKOMW, KypCOBOU IMPOEKT

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
S B
B aKaj. yacax o 1591 KOHTPOJIA
Paznen/ Tema 2 (B acan ) == y P Kox
> 3 © | caMOCTOSTEBHOM |  ycreBaeMOCTH U
JUCIIUILIAHB = [~ o KOMIIETEHIIHH
g g paboThI TIPOMEKYTOYHOM
Tex naf. HPaKT. 'S aTTecTaluu
3aH. 3aH. O =
1. OcHOBBI ONITUMAIHLHOTO
MIPOEKTHPOBAHUS
1.
Camoc
TOATEIHLHOE
H3yUYCHHE
yeOHOM U
1.1 1.1 Beeneune. Meronasl yHa 4O
OIIEHKH paboTOCIIOCOOHOCTH y
(baKTopbI: JUTEPATYPHI 110 1
’ TeMe )
1. Beenenue. 2 Tomck J% 05910502054
Knaccudukanus geraneit ,E[OHOJ.]HI/ITBJILHOI‘/‘I JyaJbHOE
MaiuH. TpeboBaHus, HH(OPMALIH 110 cobece0BaHME. MK-2.1. TIK
MIPEbSIBISIEMBIE K IE€TANISIM. 0,1 2,2 TeMep( aGoTa ¢ 2. 2 2’
PaGoTocniocoOHOCTH AeTau. 6u6 P Nnnusn '
MeTo uoarorpaduuec
JI6I OLIEHKH M IyaJbHOE
paboTOCIIOCOOHOCTH: MATCDHANAMA. C cooO1enne Ha
MPOYHOCTH, KECTKOCTH, anexg OHHLIN;I/I 3aHATHH
HM3HOCOCTOMKOCTH, p
JIONITOBEYHOCTH, TOYHOCTH 3 OubmIoTeKami 1
’ 20P,
nH()OPMAITMOHHO-
KOMMYHHKAITHOHH
BIE CETH
WnrepHer).
1. 1.
1.2 1.2 OcHOBBI Canoc "
M HIUBU
OITUMAJILHOTO A
N —— TOSATEILHOE JlyajbHOE
KOHCTDYHPOBAHHA U3yuCHHE cobeceoBaHME.
yeOHOM U 2.
MEXaHUYECKUX CUCTEM: y TIK-2.1, TIK-
0,1 0,5 4 HAy4YHO Nnnusu 29
2. 3aa4n ONTHMAJIBHOTO JHTCPATYPRI 1O ALYaIIbHOE .
) TeMe cooOlIenne Ha
npoektupoBanus. Kpurepun 2 Touck SAHSTII
ontumu3anu. LleneBeie u ' .
OTDAHMHTEILHIC JIOTIOJTHUTEIILHOM 3. 3ammra
P HHPOPMAIIH O MPAaKTUYECKOTO




¢yskuuu. [Mapamerpsl.

TeMe (paboTa ¢

6ubmuorpaduuec
3. Teopwus paboThI KUM
3JIEKTPOMEXAHUUECKOTO MaTepuaiamu, ¢
npusoza. I[Ipeo6pa3oBareins JIIEKTPOHHBIMHU
U eT0 XapaKTePHUCTUKH. OnbIMoTEeKaMHU 1 3aaHus
Ilepenarounas GpyHKuus. 90P,
Crnoco0bl coeTuHeHNS UH()OPMAILIMOHHO-
npeoOpaszoBareneil. Metox KOMMYHHKaIlMOHH
CTPYKTYPHOTO bl€ CETH
npeoOpa3oBaHus WnrepHer).
HWroro no pazaeny 0,2 0,5 6,2
2. PacueT MexaHMUYECKHX
nepenau. Ilepenaun TpeHnem
2.1 2.1 Cnoxuble 3y0UaTeie
MEXaHHU3MbL. MexaHH4ecKue
nepeiavu: 3youarsie,
YepBsIYHBIE:
4. CnoxHusle 3y0uaTsie
mexanmMbl. [lepemaun —
MeXaHUYECKHe
npeoOpa3oBaTenu
newkennst. CoeqrHeHnE
nepenay B PsAbL.
IInanerapHsie u
muddepeHanbHbe
MEXaHU3MBI. 1.
Camoc
5. 3yOuarsle nepeaayn. TOSATENBHOE
Knaccudukauuns u u3ydeHue
KOHCTPYKTUBHEIE y4eOHOH 1
Pa3HOBHAHOCTH TIepenad HAYYHO 1.
3alenIeHHeM. Y CI0BUS JUTEPATypPhI MO 50391123231
paboTOCIOCOOHOCTH. Teme JyalbHOE
Veunus B 3aLeIIeHUN. 2. ITouck cobecezioBaHME.
JIOTIOJTHUTENEHOM 2.
6. Onenka 05 1 16 UH(OPMAIHH 10 Wnpusu IK-2.1, TIK-
paboToCIOCOOHOCTH ' Teme (paboTa ¢ JyalbHOE 2.2
3y0YaThIX [UIMHIPUICCKUX oubnuorpagpuiec cooOuieHue Ha
nepenad. [IpoekTHbIe 1 KUM 3aHSTHH
MIPOBEPOYHBIE PACUETHI MaTepualiaMu, ¢ 3. 3ammra
3y04aThIX Iepeaay no SNIEKTPOHHBIMHU MPAKTHIECKOTO
YCIIOBHUSAM KOHTAKTHOH U OubnmoTeKaMu u 3aIaHus
M3TUOHOH TPOYHOCTH. 90P,
UH()OPMAITMOHHO-
7. Konnueckue 3y0uatsie KOMMYHMKallUOHH
niepenaun. Oco6eHHOCTH bI€ CETH
TEOMETPHH H WnrepHer).

paboTocrnocoOHOCTH
KOHMYECKHX Iepeay.

8. UepBsiuHbIE MEepeavH.
KonctpykTHiBHbIE
pasHoBuaHocTu. [lapameTpst
YEpPBAYHON Iepeayn.
OcCHOBHBIE BU/IbI OTKA30B U
KpUTEpHUH
paboTocrocobnocTH. Pacuer
YEepBAYHBIX NEepejayd Ha
KOHTaKTHYIO IIPOYHOCTb U
n3ru6. Pacder Ha HarpeB




1.

Camoc
TOSITEIBHOE
H3y4YeHHe
yueOHOI
2.2 2.2. Tlepeauu TpEHHEM: HAYYHO 1.
PEMEHHBIE, IeTTHBIE: JHUTEPaTyphl O 405010%0:978
TeMme JyaJIbHOE
9. PemeHHbIE Iepenayuu. 2. IMownck cobecejoBaHNE.
Ilepenaun rubKkoii cBA3BIO. JIOTIOTHUTENBHON 2.
OcobeHHOCTH 02 10 uH(popMaIUy 10 Wunusu IK-2.1, IIK-
MIPOEKTUPOBAHUS U ! teme (paboTta ¢ JyaJIbHOE 2.2
KOHCTPYHPOBaHHUSI. oubnmorpaguuec cOO0OIIICHUE Ha
KAM 3aHATHH
10. Hennsie nepenaun. Mx MaTepuaIaMu, ¢ 3. 3amuTa
knaccudukanus. Meroanka 3JIEKTPOHHBIMU PAKTHIECKOTO
TIPOEKTHPOBAHHS OoubnuorexkamMu u 3aJaHus
20P,
UH(OPMAIILIOHHO-
KOMMYHHKAIIOHH
bI€ CEeTH
WnTtepner).
HWroro no pazaeny 0,7 26
3. Banbl u onopsl. CoeiuHeHUS
3.1 3.1. Bansi u ocw,
KOHCTPYKIIHSI U pacueThl;
My®TBI; TOAMHITHHKA
Ka4eHHs ¥ CKOJbKEHUS,
BBIOOD M PacueThl:
11. Bansr u ocw.
KoncTpykTHBHBIE 1
Pa3HOBUAHOCTH OCEH U )
Camoc
BAJIOB.
TOSITEIBHOE
IIpumMeHsieMble MaTepuabl U
U3y4YeHHE
TepMooOpaboTka. Pacuer .
N yaeOHOU 1
BAJIOB U oceil. PacueT BanoB
Hay4HO 1.
Ha BBIHOCJIUBOCTb.
JUTEPATypPhI IO Wunusu
Teme IyaJIbHOE
12. My(rhi. Y
2. IMowuck cobeceioBaHHUe.
Knaccudpukanus. .
KoneTpykitim Myt JIOTIOJTHUTEILHOM 2.
Py Y uH(popMaIHy 1o Wunusu MK-2.1, IIK-
MOCTOSTHHOTO COCTUHCHMSI, 1 12
Teme (pabota ¢ JtyajbHOE 2.2
YIpaBISEMbIX U
onbnmrorpadmyec coo0rIeHne Ha
aBTomaTndeckux. [Togbop
KAM 3aHATUH
My .
Marepuagamu, ¢ 3. 3ammuTa
3JIEKTPOHHBIMU MPaKTUIECKOTO
13. TloAmMITHUKY Ka4eHusl. 6
UOTMOTEKAMH U 3a/1aHus
Knaccugukarus u cuctema 30P
~ b
BHBIX HaYCHUIA.
gf(cno obosHase 6 UH(POPMAIOHHO-
KTEPUCTHKA Th
apaKTCpHCTHka 11 00IIAC KOMMYHHUKAI[HOHH
npumeHnenus. Kpurepun
60TOCIIOCOOHOCTH U BHIBI ple cetht
pa A WHTepner).

0TKa30B. Br16op
TIOIIUITHUKOB Ka4eHUsI.
Onpenenenue
SKBUBAJICHTHOH Harpy3ku
JUISL TIOALTUITHUKOB Pa3HbIX
KOHCTPYKITUH.
JlnHamuueckas u
cTaTuyeckas




IPy30I0AbEMHOCTb.

14. TToqIMIHAKU
CKOJIbXKCHUS.
XapakTepucTHKa U 0071acTh
MPUMEHEHHUS MTOIITMITHUKOB
CKOJIBXKEHUS. Y CIIOBUS
pabOoTHI MOIIHUITHUKOB
ckonbxeHus. KoHeTpykius
MOANIMITHAKOBBIX OTIOP.
Marepuarbl TPYIIUXCS ap
U CMa304YHbIC MaTEPHUAIIBI.
Pacuer moaimmHuKoB
CKOJIBKEHUS

3.2 3.2. Coenunenus
JleTanei: pa3beMHBIE U
Hepa3zbeMHbIe. KoHCTpyKIus
U pacueThl COeTMHEeHU Ha

IPOYHOCTb: 1.
Camoc
15. Pa3peMHBIE COETUHEHNSI. TOSITENIEHOE
IoHouHsIe, MTHDTOBBIE U U3y4YeHHE
[UTALEBBIE COSTNHEHHS. yueOHO U
Meron moadopa, OCHOBHBIE HAaY4HO 1.
HapaMeTphl. JIUTEPATYPHI 110 4050 0%0:078
Teme IyaJlbHO®
16. Pe300BEIE COETUHEHUS. 2. ITounck cobeceloBaHue.
Turibel pe3p0bl U KPEHeKHBIX JIOTIOJTHUTENBHOM 2.
neraieid. Pacuer 6onToBoro 3 01 01 4 nH(OpMaIH IO 405010705978 IK-2.1, TIK-
COCIMHEHUS TIPU ICHCTBUA ' ' Teme (paboTa ¢ JlyajbHOE 2.2
CHJIBI 3aTSDKKH U BHEIIHEH oubnuorpagpuiec cooO1uieHue Ha
Harpy3KH (CHJIbl 1 KUM 3aHSTHH
MOMEHTA). MaTepHagamH, ¢ 3. 3amuTa
SNIEKTPOHHBIMHU MPAKTHIECKOTO
17. Hepa3bemHbIe OMOIMOTEKaMHU U 3aaHust
coeauHenus. CBapHble, 30P,
3aKJICTIOYHBIC COCUHEHUSL. UH()OPMAIIMOHHO-
Co-enyHeHUs MaliKoH, KOMMYHHKAIIMOHH
CKJICIBAaHHEM U bI€ CEeTH
3aIPECCOBKOA. Untepuer).
THIBI COEAMHUTENBHBIX
mBoB. OCHOBHBIE
napaMeTpsl. Y CJIOBUS
paboTOCIOCOOHOCTH.
Wroro no pazneny 1,1 2,1 16
4. PacueT 1 KOHCTpyHpOBaHUE
INEKTPOMEXAHUUECKOTO TIPHBOJA
(KypcoBOIi IPOEKT)
1. 1.
Camoc J%05910%0:05¢
TOSATEIHHOE JtyajbHOE
H3y4yeHHe cobeceI0BaHHUE IO
y4eOHOit 1 KYPCOBOMY
4.1 Pacuer 3 1.4 46 Hay4HO npoexkrupoBanuto. | I1K-2.1, TIK-
JIUTEPATYpPBI 110 2. 2.2
KypCOBOMY Kontpon
MPOEKTHUPOBAHUIO b BBITIOJTHEHHSI
2. ITouck rpaduka KypcoBoro
JIOTIOJTHUTENBHOW | TPOEKTUPOBAHUS
uHpopMauu 3. 3ammra




pabota ¢
6ubmuorpaduuec
KUM
MaTepHalamH, ¢
3IEKTPOHHBIMA
OnbIMoTEeKaMHU 1
90P,
UH()OPMAILIMOHHO-
KOMMYHHUKAI[HOHH
bl€ CETH
Uurepuer).

KypCOBOT'O [IPOEKTa

Uroro no pazneny

1,4

46

5. Kontpoub

5.1 3auer 3

ITogroroBka k
HTOTOBOK
aTTECTAIUH T10
JTHMCIUTIINHE

3auer

IIK-2.1, IIK-
2.2

Wroro no pazneny

Wroro 3a cemectp

94,2

320,KII

HToro o aucumruimHe

94,2

3a4eT C OILIEHKOH,

KypCOBOI1 IIPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

IIpenonaBanue Kypca NpearoaracTcss BECTU IPEUMYIIECTBEHHO B TPAJULIMOHHOU
dbopme: TeKINH, TPAKTUIECKUE 3aHATHSI, BBIIOJIHEHHE TPAKTHYeCKUX padoT, Kypcosoe
IIPOEKTUPOBAHUE, TEOPETUUECKUI OIIPOC.

Jlexuuu mpoXoAAT B TpaauIMOHHOU dopme, B hopme nnpopmarronHas gexmus. [pu
MIPOBEICHUH JIEKIIUI 0c000€ BHUMAHUE YACISIECTCS B3aMMOCBS3H PACCMAaTPUBAEMBIX TEM U
BOIMPOCOB ¢ AeiicTByomuME ['octamu. [loiaHoe oBnagenne TpeOOBaHUAMH JaHHBIX TOCTOB
HE00X0AUMO OYAET CTYACHTAM IPH UX JAIbHEHIEH caMOCTOATEIbHOM MPaKTHUECKON
JESITEIbHOCTH Ha CaMbIX pa3HOOOPa3HBIX NPEANPUATUAX MAIIMHOCTPOUTENBHON U TOPHO-
METaJULyprudecKou orpaciu. [IpakTuueckoe 3aHsATHE TIOCBALIEHO OCBOSHUIO KOHKPETHBIX
YMEHUH 1 HAaBBIKOB IPEATOIAraeMbIX TaHHOW AUCHUILTUHON. /L1 3TOro Heodxoumo
paccMOTpeHHe MaTeprajIoB OOHOBIEHHOW NleyaTH, THPOPMALIMOHHBIX THUCEM MPEANIPHUITUH,
a Takke nHGOopMaIK Jpyrux n3ganui. [Ipu npoBeeHNN NPaKTUYECKUX 3aHATUI
UCTOJIB3YIOTCS paboTa B KoMaH e 1 MeTos! | T, B 1ocTaTOYHOM 00bEME HCIIONB3YIOTCS
HMEIOIINECs] MOJIEIH, 00Pa3Libl M AJIEMEHTHI Pa3IMYHOr0 000PYAOBaHU, IIJIaKaThl,
¢dororpaduu u pa3gaTouHbie MaTepUabl.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

[IpencraBieHo B npusaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl POBEeHUsI POMEKYTOYHON aTTecTallun
[IpencraBieHbl B IPUIOKEHUU 2.

8 YuedHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYyeHne TUCIUIIHHbI

a) OcHoBHas JuTEpaTypa:

1. UBanos, M. H. [leranu mMamuH : ydeOHUK 1 By30B / iBaHoB Muxanin Hukonaesuy,
®unorenoB Bnagumup Anekcannposud ; M. H. FiBanos, B. A. ®uHoreHoB. - 16-e u31. - MockBa
: FOpaiit, 2024. - 457 c. - (Beicee o6paszoBanue). - URL: https://urait.ru/bcode/535654 - URL:
https://urait.ru/book/cover/60308 C5A-F784-4CFE-9528-AC5816069374. - ISBN
978-5-534-12191-9

2. benesckuit JI. C. [leTanu MamuH 1 OCHOBBI KOHCTPYHpOBaHus : yuebHoe mocodue / JI.
C. benesckuii, B. 1. Kagomuukos. - Marauroropck : MI'TY, 2014. — 1 351eKTpoH. ONT. IUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/3885 . - Tekcr :
JJIEKTPOHHBIN. .

3. Kynukosa E. B. Texunueckast MexaHuKa U JieTalld MaliuH : yueOHoe nocobue / E. B.
KynukoBa, M. B. Anapocenko ; MI'TY. - Marauroropck : MI'TY, 2017. — 1 snekTpoH. onrt.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/1746 . -
TeKcT : 2IEKTPOHHBIM. .

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. VYwueGHo-meTommyeckoe TmocoOMe I BBIMIOJHEHUS KYpCOBOTO TIPOEKTa TIO
mucturuHe "Jleranu mamuH" : yaebnoe mocooue / [A. K. benan, M. B. Xapuenko, P. P. Jlema u
ap.] ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1607 . - TekcT : 2JIeKTPOHHBIH.

2. I'ypeBudy FOpuii EpumoBuy. PacueT u 0CHOBBI KOHCTPYHPOBaHUS JeTajiei MamuH. B 2
tomax: Tom 1: Hcxomsblie mnonoxenus. CoenuHeHus aeraned mamuH. [leranm nepenad;
VYuebnuk / I'ypesuu IOpuit Edpumosny, Cxuptiaaze Anekcanap ['eoprueBud ; MockoBckuit
rOCyJapCTBEHHbIN TexHoiornueckuiit ynusepcutet "Crankun". - 1. - Mocksa : OOO "KYPC",
2024. - 240 c. - (Bwicmiee oOpaszoBanue). - IlpodeccnonanbHoe oOpaszoBanme. - URL:
https://znanium.ru/catalog/document?id=448914 . - ISBN 978-5-906923-29-5. - ISBN
978-5-16-102548-2 (snextp. uznanue). - ISBN 978-5-16-012776-7 (ISBN couznarens).



https://urait.ru/bcode/535654
https://urait.ru/book/cover/60308C5A-F784-4CFE-9528-AC5816069374
https://host.megaprolib.net/MP0109/Download/MObject/3885
https://host.megaprolib.net/MP0109/Download/MObject/1746
https://host.megaprolib.net/MP0109/Download/MObject/1607
https://znanium.ru/catalog/document?id=448914

B) MeTonnueckne yKazaHus:

1. KynukoBa E. B. Texaudeckas MeXaHHWKa U JIeTald MaluH : yueoHoe mocooue / E. B.
Kynukosa, M. B. Auapocenko ; MI'TY. - Maruurtoropck : MI'TY, 2017. - 1 251eKTpOH. ONT. TUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/1746 . - TekcrT :
3JICKTPOHHBIMU.

2. YyeOHO-METOAMYECKOe IOocoOMe Uil BBIMOJIHEHHUS KypCOBOTO IPOEKTa IO
mucturmuae "Jleranu mamue" ¢ yueoHoe mocobue / [A. K. benan, M. B. Xapuenko, P. P. Jlema u
ap.] ; MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1607 . - TekcT : 3JIeKTPOHHBIH.

3. benerckwuii JI. C. [leranu MexaTpOHHBIX MOJYyJICH, poOOOTOB M UX KOHCTPYUPOBAHUE :
yuebHoe mocooue / JI. C. beneBckwmii, B. P. T'acusipoB ; benesckuii JI. C.,['acuspoB B. P. -
Yenabunck : OYpl'Y, 2019. - 105 c. - Kuaura un3 xomnekuuun HOVYpl'Y -
WmwxenepHo-rexunueckue Hayku. - URL: https://e.lanbook.com/book/323894 . - URL:
https://e.lanbook.com/img/cover/book/323894.jpg. - ISBN 978-5-696-05046-1.

4. JIabopaTOpHBI NPAKTUKYM IO IPUKIATHON MEXaHUKE U JIETAJISIM METaJLTypruuecKux
ManvH : yaeoHoe mocooue / [U. JI. Kagomaukosa, B. U. Kagomnukos, E. B. Kynukosa u ap.] ;
MITY, [kadp. [IMul']. - Marauroropck, 2011. - 63 c. : wm., cxemsl, Tabm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3365 . - TekcT : HemocpeICTBEHHbIH.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammMHoe odecnevenue

HaumenoBanune o
10 Ne noroBopa CpoKk JeiicTBUS JIMTIICH3UH

MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OOaHO pactpocTpansemoe [10 6eccpouHo
FAR Manager cB00OOIHO pacmpocTpansemoe [10 06eccpouHO
Linux Calculate cB00OIHO pacmpocTpansemoe [10 OeccpodHo
ACKOH Kowmmac
v21-22 J1-1082-22 ot 01.12.2022 6eccpodHo

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca Cchuika

HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHIT) asp

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepI/IaJ'II)HO-TCXHI/I‘IeCKOC obecneyeHne JUCILMITIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/1746
https://host.megaprolib.net/MP0109/Download/MObject/1607
https://e.lanbook.com/book/323894
https://host.megaprolib.net/MP0109/Download/MObject/3365

VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUHN JIGKIMOHHOTO TUNa. OCHalIeHHE:
MynbTUMeANIHHBIE CPEACTBA XPaHEHNUs, Iepelaud U MPeICTaBIeHUs HH()OPMAIIHH.

VY4eOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHIA, TPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTAIlMN, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHON aTTeCTalnu.
Ocnaiuenue: Jlocka, MyJabTUMEAUWHBIN IPOEKTOP, SIKPaH.

[TomemeHust st CaMOCTOSITENLHOM paboThl 0Oydaromuxcs. OCHaICHHE:
[Mepconanbhbie kommbloTepbl ¢ makerom MS Office, Beixozom B IHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCUTETA.

[Tomerienue Uit XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y4€OHOTO
00opyIOBaHUsI.

Ocnamenune: Ctenaku UIsl XpaHeHHs y4eOHO-METOIMYECKUX TOcoOmii U yueOHO-
METOAMYECKON JOKYMEHTAIMH.

YueOHble ayAUTOPUH [T TPOBEACHUS MPAKTUIECKUX 3aHATHH.

OcHamenue: Butpunsl ¢ oOpa3niaMu MEXaHU3MOB U Aetaiiei MamuH. [1nakatsr,
domn.

OO0pa3siibl peTyKTOpOoB, KOPOOOK Mepeaad U Ipyrux y3JI0B MallluH OOIIEro u
CTEUANBHOTO HA3HAYCHUSI.

MepuTenbHblii HHCTPYMEHT.



[Tpunoxenue 1

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

CamocrosTenbHas paboTa 1o OCBOSHHUIO TUCIHMITIMHBI HE00X0AUMA JUIsl YTITYyOJIEHHOTO U3YYEeHUS
marepuaia kypca. CamocToaTenbHas paboTa CTyI€HTOB periiaMeHTUPyeTCs TpapuKaMu
y4eOHOT0 MpOoLEecca U CAMOCTOSTEIbHON PaOOTHI.

CaMocTrosTenbHas pa60Ta CTYACHTOB COCTOUT U3 CICAYIOMUX B3AUMOCBA3aHHBIX YacTeu:

1) M3y4eHne TeopeTHYECKOro MaTepuaia B popme:

e CaMoCTOATENIFHOE U3YUeHHE YUCOHOM U HAyYHO JIUTEPATYPhI IO TEME

e Jlouck pononHuTenbHOM wuHGOpMammu 1Mo Teme (pabora ¢ OubIMOrpaduyecKum
MaTepualiaMt, ¢ 3JeKTPOHHbIMH OubIroTekamMu u DOP, nHPOPMAIIOHHO-KOMMYHHKAIIMOHHBIC
cetu MlHTepHeT).
OcraTo4HbIe 3HAHUS ONPENEISIOTCS PE3YJIbTATAMH CAa41 3a4eTa C OIIEHKOM.

2) TlonroToBka K MPakTUYECKUM 3aHSITHUSM M BBIOJHEHUE MTPAKTUUECKUX padoT.
CamocrosiTenpHast paboTa BHIOIHAECTCS CTYACHTAMH HAa OCHOBE y4eOHO-METOIUIECKUX

MaTCpraJIOB JUCHUIIIMHBI, TPUBCACHHBIX B pa3aciic 7.

3) BbinogaHEeHHE KyPCOBOTO MPOEKTA 110 TUCIUILIHHE



IIpunoxenne 2

®OH/] OLIEHOYHBIX CPEJICTB JIJIsI MPOBEJAEHUS TPOMEXYTOYHOM ATTECTAIIAN

Koo

Hnouxamop docmudicenusi Komnemenyuu
UHOUKamopa

Oyenounvle cpedcmea

JeTanu ropHbIX MAILIUH

MMPO®ECCHUOHAJIBHBIE KOMIIETEHIIUH

I[K-2 — Cnioco0eH pa3padaTbiBaTh TEXHHYECKYI) H HOPMATHBHYIO IOKYMEHTAIIHIO /IJIsl MAIIIHHOCTPOUTEIHHOT0 MPOU3BOICTBA, HCIILITAHUS,
MOIEPHU3ALMHU, IKCIIYATAIUHN, TEXHUYECKOT0 U CEPBUCHOI0 00CIYKMBAHUS U PEMOHTA FOPHbIX MAILIUH U 000PYA0BAHUS PA3JIUYHOIO
(pyHKUMOHAJIBHOI0 HA3HAYCHHUSA C Y4eTOM TPeOOBAHUI IKOJOTHYECKO U MPOMbIILJIEHHO 0e3011aCHOCTH

[K-2.1 [Ipennaraer pemeHus MO NOBBILIEHUIO

3 PEKTUBHOCTH UCTIOIB30BAHMS
TEXHOJIOTUIECKOTO 000pyI0BaHUS TOPHBIX
IPEANPUITUI

Hepeqenb meopemuuecKux 6onpocos K sauwemy ¢ OE(EHKOﬁ:

1.

wmn

No ok

o

10.
11.
12.
13.
14.

I'eomeTpuueckue napaMeTpsl, KHHEMaTUYECKUE U CUJIOBBIE COOTHOILECHNUS BO
(PUKIMOHHBIX IEepeayax
Haznauenue, KOHCTPYKLIMS U MaTepUabl BAJIOB U Ocel
Hunuaapudeckast ppuKIMOHHAS nepeaaya. Y CTpoCTBO, OCHOBHOE T€OMETPUUYECKUE U
CUJIOBBIE COOTHOLICHUS
Kputepun paboTocrnocoOHOCTH U pacyeT BajoB U ocel
PacdeTr Ha MPOYHOCTh MIMHAPHUECKON (HPUKIIMOHHOH Mepeadun
Pacuer oceil Ha cTaTHYECKYIO IPOYHOCTH
Konnueckas ppukinoHHas nepenaya. Y cTpoiHCTBO M OCHOBHBIE T€OMETPHUECKHUE
COOTHOULIEHUS
[TpubnuxeHHbIH pacyeT BaloB Ha IPOYHOCTD
Pacyer Ha mpOYHOCTH KOHUUECKON (PUKIIMOHHON Mepenaun
YTOYHEHHBIN pacyeT BaJloB (0ceif) Ha yCTaIOCTHYIO IPOYHOCTh
Knaccudukanus 3youaTsix nepegay
Pacuer oceil 1 BaJIOB Ha )KECTKOCTh
OCHOBHBIE JIEMEHTHI 3y0UaTol nepenayn.
IIInoHoYHbIE U LIIHIIEBBIE cOequHEHMs. Ha3HaueHne u kpaTkas XapakTepUCTHKa




Koo
uHouKamopa

HH@MKCZW!OP 00CMUINCEHUS KomnemeHyuu

Oyenounsie cpedcmea

15.

16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.

28.
29.
30.

31.
32.
33.
34.
35.

OCHOBHBIX THIIOB, IOCTOMHCTBA U HEJOCTATKU, 00JaCTh IPUMEHEHHUS IIIMTOHOYHBIX U
HUIMLEBBIX COCAUHEHUN

OcHoBHas Teopema 3youaToro 3anemieHus. [IoHATHS O IMHUM U MOMTIOCE 3aleIIeHUs.
[IpodpunupoBanue 3yobeB

Pacyer Ha IPOYHOCTH NPU3MATUYECKUX IITOHOYHBIX COCIUHEHUN

Bunel paspymenuii 3yObeB

Pacuer Ha mpo4HOCTH NPAMOOOYHBIX IUIUIEBBIX (3y0UaThIX) COETUHEHUN
Hununapudeckue npsamMo3yobie nepesaun. Y CTpOMCTBO U OCHOBHBIE TEOMETPUUECKUE
COOTHOILUECHUS

Pacuer 3yObeB WIMHIPHYECKON MPsMO3y00ii epeaaun Ha u3rud

CoenuHeHne aerasneil ¢ rapaHTUPOBAHHBIM HATATOM

HITrdToBbie M POdUIBHBIE COSTUHEHNUS

Pacuer nunuHapuyeckoit npsAMo3y0ooi neperauu Ha KOHTAKTHYIO IIPOYHOCTh
Haznauenwue, Tumel, 0061acTh NPUMEHEHUSI, PA3HOBUIHOCTH KOHCTPYKIIMH MOIUTUITHUKOB
CKOJIbJKEHUS U MOJIATHUKOB, IPUMEHSAEMBIE MaTEPUATIBI

[TocnenoBarenbHOCTh MPOEKTHOTO pacyeTa HWIMHIPHUUECKON IpsIMO3yOoi nepeadn

VY CIIOBHBIN pacdeT NOJUINITHUKOB CKOJIBKEHHSI U MTOANATHUKOB

Hunuuapudeckue Koco3yOble U MEeBPOHHBIE 3yOUaThie nepeaayu. Y CTpONCTBO U
OCHOBHBIE T€OMETPUYECKUE U CUIIOBBIE COOTHOLLICHUS

Kputepun paboTocrocoOHOCTH M pacdeT BajoB U ocel

Pacuer 3y0beB IMIMHIPUYECKON KOCO3yOO U IEBPOHHOM Mepead Ha U3ruo

PaboTta noAMITHUKOB CKOJIBKEHUSI B YCIIOBUSAX TPEHHUS CO CMa304YHbIM MaTepHalIOM U
MOHATHE 00 UX pacyere

Pacuer unnmnapudeckoit Koco3yooii 1 MIEBPOHHON Nepeiadl Ha KOHTAKTHYIO POYHOCTh
[onmmnuuku xkauenus. Knaccudukanus u 061acte npuMeHEHUs

[TocnenoBarenbHOCTh MPOEKTHOTO pacyeTa HUIMHIPUUECKONH KOCO3y0oii repenadyu
CpaBHuTENbHASA XapaKTEPUCTHKA MOJIIUITHUKOB KAUYEHUS U CKOJIbKECHHUS

Konnueckue 3ybuateie nepenadu. Y CTpOMCTBO M OCHOBHBIE T€OMETPUUYECKUE U CUIIOBBIC
COOTHOUICHUS

MeTtoauka no;[6opa NOJIIHMITHUKOB Ka4CHUA
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Oyenounsie cpedcmea

IIpakmuueckoe 3a0anue

Onpenenuth quaMetp GyHIAMEHTHBIX 0OJTOB, KPEISIINX CTOHKY K OCTOHHOMY
ocHoBanuto Koadduiment rpenns ocHoBanusi croiiku o 6eron f=0,4. BoyiTel npuHSITH
¢ metpudeckoii pe3rooii mo 'OCTy. Hepocraromue nanHbie BEIOpaTh
CaMOCTOSITENTBHO.

F

b
57 - =% 5 5, 22
b — ¥
S L1 o
a :

Puc. 63

Ipumep 3a0anus Kypcoeozo npoekma

CrpoeKTHpOBaTh OJTHOCTYIIEHYATHIN TOPU3OHTAIBHBIN HIMIMHIPUIECKUN KOCO3YOBIi
[PEAYKTOp U LEMHYIO Ilepeady i IPUBO/Ia K JIEHTOYHOMY KoHBelepy. [lone3nas cuna,
nepeaBaeMas JIeHTol KoHBerepa, F, = 3,3 kH; ckopocts nentsl V,; = 1m/c; tuamerp
npuBoaHoro 6apadana Ds =0,5 MmMm. PenykTop HepeBepCHBHBIH, IpeHA3HAYCH IS
TUITUTEIBHON AKCIUTyaTalluK; paboTa OJJHOCMEHHAs!; Bajlbl YCTAHOBJIEHBI HA MOALIUITHIKAX
KaueHUsl.




Koo

Hnoukamop oocmudiceHusi KomnemeHyuu Oyenounvie cpeocmesa
uHouKamopa
4
pe il 3
5
2 wy
6
1
' Py wy
wg
[IpuBOA JICHTOYHOIO KOHBEWEPA C WIMHAPUYECKUM PEAYKTOPOM U LIEMTHOM Nepeaadei.
1-snexTponBurarens; 2-MmyQra; 3-0THOCTYIIEHYATHIH PEIYKTOp; 4-1IeMHas epeaaya;
S-TIpUBOIHOM OapabaH; 6 -JleHTa KOHBelepHasl.
[1K-2.2 OneHnBaeT HaJKHOCT paboTH B mpouiecce [[Ipakmuueckoe 3a0anue
YKU3HEHHOTO 1IMKJIa TOPHBIX MAIIUH U
000py/IOBaHUS PA3ITMIHOTO Paccuutarh 601ThI, KOTOPBIMH MIPUKPEIUIEH K KUPIUYHOM CTEHE UyT'YHHbIH KPOHIITEHH C
(YHKIIMOHAJIBHOTO Ha3HAYCHUS MOAIIUITHUKOM
- 2 -
%

—
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Ipumep 3a0anus Kypcoeozo npoekma
CHpoeKkTHPOBATH NPHUBO/I LIEMTHOT0 TPAHCIOPTEPa

Pa3paboTaTs:

OO0t BUJ peayKTopa.

Paboune yepTexu aeraneil BEAOMOro Baia.

Pabounii uepTex KapTepa.

Crernudukamio

VcxoqHble JaHHbIE:
1. DnexTpoaBUraTeIh
2. Mydrta ynpyras
3 PenykTop uepBsSYHBIN ABYXCTYIEHYATHII
4. Mydra 3y6uaras
5. 3Be3n04yKku
6. Pama (rmuTa)

Cpok ciryx0sbI 4 Toma; Pabora B 3 cMeHsI t-mar nienn; Z-aucio 3yobeB 3Be S2=0.2*S;; P=S;-S)







