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« » 20 r. No

[Mpodwns — Texnonorust MammHocTpoerus (a7 Habopa 2022)
dopma oOyueHust: 3aouHast



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

(popMupoBaHMEe M 3aKpeIUIeHHE OCHOB HWHKEHEPHOIO MBIIUIEHUs, OBJIAACHHUS HaBbIKAMU
MIPOU3BOJICTBEHHO-TEXHOJIOTUUYECKOM, MPOEKTHO-KOHCTPYKTOPCKOM M HAYYHO-UCCJIE0BATEIbCKOM
JeATEIbHOCTH; O3HAKOMJIEHME C METOJaMH, IpaBWIaMU M HOPMaMH KOHCTPYMPOBaHUSI U
MIPOCKTUPOBAHMS JIeTaJIel U COOPOYHBIX eIMHUI] MAIITMH, UCXO/s U3 3aJJAHHBIX YCJIOBUN X PaOOTHI

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

pacimmpeHre Kpyrozopa B (pyHIaMEHTAIbHBIX ¥ MIPUKJIAJHBIX 00JIACTSAX HAyKH; O3HAKOMJICHUE C
KpUTEPUAMH pabOTOCTIOCOOHOCTH JIeTaNIel MaIlIMH; U3yYeHUe CBSI3U (PU3MKO-XMMUYECKUX CBOICTB
MAaIlIMHOCTPOUTEJIbHBIX MAaTepUajoB C 3SKCIUTyaTallMOHHBIMU CBOWCTBAMM JI€Tajiel MallWH;
METOJIOB, MPAaBUJI U HOPM KOHCTPYHMPOBAHMSI M MPOEKTUPOBAHUS PA3JIMUHBIX JeTajlell MalluH C
y4eToM WX pPaOOThl; MPUBUTHE HABBHIKOB pa3paOOTKM AJITOPUTMOB W TPOTpaMM pacyera C
npuMeHenneM DBM

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

JI1s1 yCIIeNIHOTO OCBOEHMS JTUCHUIUIMHBI CTYJEHT JOJDKEH MMeTh Oa30BYI0 MOATOTOBKY IO
(pusuke, KommblOTEpHON Trpaduke, MaTeMaTHKe, TEOPETUYECKON MeEeXaHUKE, TEeXHOJIOTUU
KOHCTPYKIIMOHHBIX MAaTepUAIOB UM MAaTepUATOBECHUIO, COMPOTUBJICHUIO MaTepHalioB, TEOPUHU
MEXaHW3MOB M MallMH B oObeMe mnporpamMmbl. ducimrmHa «[letand MammH ¥ OCHOBHI
KOHCTPYUPOBaHUs» BXOOUT B coctaB Moayss «OOmenpodeccuoHalbHble JUCIUTUIMHBD |
ABJISETCS 0A30BOM JIJIS YCIEITHOTO OCBOCHUSI MOAYJist «CrienaibHbIe JUCITUTUTAHBI»

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YU4eOHOM
pPadoThI
OO61as TpyaOeMKOCTb JTUCIUIUIMHBL (MOAYJIsI) cOCTaBisieT 6 3aueTHbIX(bie) equHuIl(bl), 216
YacoB.

Bunp! 3ausTUHI Cemectp 4 Bcero vacos

OO01mas TpyI0eMKOCTb 216
AyIUTOpHbBIE 3aHATHUS, B T.U. 20 20
Jlekmmonnsle (JIK) 8 8
IIpakTueckue (ceMUHApPCKUE) 8 8

I13, C3)

Jlabopatopssie (JIP) 4 4

CamocrositenbHas padora 160 160

cryaentoB (CPC)




dopma npomMexyTOYHOM
aTTecTalliu B CEMECTpe

DK3aMeH

36

KypcoBas padora (kypcoBoit KII

npoekT) (KP, KII)

2. [IepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI IPOrpamMMbl

[Tnanupyemble pe3yJIbTaThl OCBOCHHUST 00pa30BaTEILHON

[Tnanupyemble pe3yabTaThl

MPOrpaMMbl 00yuYeHHUs 1O TUCIUTLIMHE
Kog u WMHavKaTopel JOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHUe KOMIIETeHIIuH, (hopMUpyeMble B HaBBIKU U (WJIM) OIBIT JESATEIbHOCTH
KOMITETEHIIUN paMKax JUCIUTUIAHBI
OIIK-9 OIIK-9.1.Brageer 6azoBbiMH | 3HaTh: 1. K1accuUKaIUIO JeTatel 1
3HAHUSIMU, METOJIMKAMUTTPOBEICHUSL | Y3JI0B MaIlluiH
pac4eToB,MH(POPMAITMOHHBIM 2. Kputepuud padOTOCHOCOOHOCTH
o0ecrieyeHueM pa3paboTKK | JAeTalield ¥ y3JI0B MaIlIuH
MIPOEKTOB uzgenuin | 3. MeToipl pacyera IO ITUM
MAIIMHOCTPOEHUS. KpUTepusM paboTOCIIOCOOHOCTH
YwMmerb: 1. paccuMThIBaTH TUIIOBbBIE
JeTaau, MeXaHU3MbI
2. BHIOMpaTh HanboJIee TOAXOIAIIIE
MaTepuasibl )i JeTajell MalluH U
paIMoHAIbHO UX UCTOJIb30BaATh
3. KOHCTPYUPOBATh y3JIbl MAIIIUH
Brianets: 1. VHXEHEepHOU
TEPMHUHOJIOTHEN
2. MeToJaMU MPOEKTUPOBAHMUS Y3JIOB
Y arperaToB
[1K-5 [MK-5.1. Ocymectisier cuioBble, | 3HaTh: 1. TUMOBBIE KOHCTPYKIIWHU
MIPOYHOCTHBIE, JeTrajed M y3JlI0B  IMOABEMHO-
’KECTKOCTHBIE pacyeThl TPAHCHOPTHBIX, CTPOUTEIbHBIX U

JOPOXHBIX MAIlMH, UX CBOWCTBA U
00J1aCTH IPUMEHEHU ST

2. Kputepuu padOTOCHOCOOHOCTU U
HAJeXKHOCTH JIeTajled ¥ Y3JIOB
MAIlliH ¥ BUJIBI OTKA30B JeTajledl U
MalH

3. TIPUHIIATTBI pacuera u
KOHCTPYMPOBAHUs JETANICH,y3JI0B U
MalH c UCIIOJIb30BaHUEM




KOMITBIOTEPHBIX TEXHOJIOT 14474

Vmers: 1. paccunMThIBaTH THUIIOBBIE
JeTaqd, MEXaHU3Mbl M Hecyllue
KOHCTPYKIIMU Ha3eMHBIX
TPaHCIOPTHO-TEXHOJOIMUECKUX
CPEJ/ICTB MPH 33/IaHHbIX HAarpy3Kax u
YCJIOBUSIX IKCIUTyaTalluu

2. KOHCTPYUPOBAThH y3JIbl [IOJbEMHO-
TPAHCHOPTHBIX, CTPOUTEJIbHBIX U
JOPOKHBIX MAIlIMH B COOTBETCTBUU C
TEXHUYECKUM 3a/IaHUEM, YUUTBIBATh
IpYU KOHCTPYMPOBAaHUU TPEeOOBaHUS
MIPOYHOCTH, HaJIe)KHOCTH,
TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH,
CTaHAAPTU3ALMU U YHU(PUKALIMU

3. odopmiATh rpadUUYECKyl0 H

TEKCTOBYIO KOHCTPYKTOPCKYIO
JOKYMEHTAIIUIO B TTOJTHOM
COOTBETCTBUM C  TpeOOBaHUSIMHU
ECKJ c HCHOJIb30BaHUEM

KOMITBIOTCPHBIX TEXHOJIOTUU

Bnagets: 1. METOJaMU
MIPOCKTUPOBAHMS Ha3eMHBIX
TPAHCIOPTHO-TEXHOJOTMUECKUX
CPEICTB, UX Y3JIOB U arperaroB, B
TOM 4YHCJIE, C HCIOJb30BaHUEM
TPEXMEPHBIX MOJIETIeH

2. MeToAaMM pacyera Hecylleu
CIMOCOOHOCTH 3JIEMEHTOB, Y3JIOB U
arperaToB Ha3eMHbIX TPAHCIOPTHO-
TEXHOJIOTUYECKUX CPEACTB;

3. HaBbBIKAMU KOHCTPYHUPOBAHUS
TUIIOBBIX JETAJIEH, UX COEIUHEHU,
MeXaHUYECKUX nepezad,
MOJIIIIUITHUKOBBIX Y3JI0B, My(pT, pam,
CTaHUH, KOPITYCHBIX JIeTajie

3. Conep:xanue qUCHUILIAHBI
3.1. Pa3zgeJnl AUCHUILINHELI 1 BUALI 3aHATHI

3.1 CTpykTypa JUCHMILIMHBI 11 3a09HOH POPMBI 00yueHusI

Mopnynb

Homep |Haumenosanue Temsl pazaena Bcero | Aymutopunl | C




pa3aeiia

pas3aciia

qaCoB

€ 3aHATHUA

J (IT | JI
K ([3 [P
(C
3)

1.1

Kpurepuu pa
60TOCIIOCOOHOC
TH

Beenenue. Kputepuu
padoTOCIIOCOOHOCTH

34

2 {0 O

32

1.2

CoenuHeHus

Knaccudpukanus
coequnenuii. Pacuer u
KOHCTPYMPOBaHUE
CBApHBIX COeTUHEHUH,
3aKJICTIOYHBIX
coennHennii, Pe3r00BEIe
COEJIMHEHUSI.
Knaccudpukarnmus.
Hasznauenue. PacueT u
KOHCTPYMPOBAHHUE.

IrmoHoYHBIE COeqUHEHN .

Koncrpyknuu. OCHOBBI
pacuera. Pacuer u
KOHCTPYUPOBAaHHUE

[UIALEBBIX COEAMHEHUI

38

32

1.3

[Tepenaumn

Hunuaapuyeckue u
KOHHMYECKHe 3yOuaThie
nepenauu. 3youarsie
PEIYKTOPHI 1 KOPOOKH
ckopocteil. OCHOBBI
pacueTa u
KOHCTPYUPOBAHUS
WTHHIPUIECKUX U
KOHUYECKUX 3yOUaThIX
nepenayd. YeppsuHbie
nepegaun. Pacuer u
KOHCTPYHUPOBaHHE.

38

32

1.4

Bautel, onopsl u
My@ThI

Bautel, onopel 1 My(ThI

36

32

1.5

Koncrpyuposa
HUE

Meroauka
KOHCTPYUPOBAHUSI.
OcHoBHbIE ITpaBUJIa
KOHCTPYUPOBAHUSI.

Oo6mme nmpaBwia
MPOEKTUPOBAHUSA U
KOHCTPYUPOBAHUS

34

32




Hroro

180 8 [8 |4 |160
3.2. Conep:xkanue pa3jaesioB JUCHUILINHBI
3.2.1. JIekinoHHbBIE 3aHATHA, COJEPIKaHNe H 00beM B Yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
1 1.1 Kpurepuu pad CopneprxaHue, LIeJIU U 3aJja44 Kypca. 2
OTOCIIOCOOHOCT OCHOBHbBIE KpUTEPUU
u pabOTOCIIOCOOHOCTH M pacueTa AeTaie,
y3JI0B M MalIlH
1.2 Coegunenus | Knaccudukauus coenunenuit. Pacyer u 2
KOHCTPYMPOBAHUE CBAPHBIX
COEMHEHUI, 3aKJICTTOYHBIX
coenrHeHni, Pe3p00BbIe COeIMHEHN .
Knaccudpukanusa. Haznauenue. Pacuer
1 KoHcTpyupoBaHue. [lInonounse
coeaunenus. Koncrpykimu. OCHOBBI
pacuera. Pacuer u KOHCTpynpoBaHue
HUTUIEBBIX COEIMHEHUI
1.3 [lepenaun HunuHapuyeckue 1 KOHMYECKHe 2
3yOuaThie niepeaun. 3youaThie
PEOYKTOPBI U KOPOOKU CKOPOCTEH.
OcHOBBI pacyeTa 1 KOHCTPYUPOBaHUS
WIMHIPUYECKUX U KOHMUECKUX
3y0YaThIX repenad. YepBsuHbie
nepegauu. Pacuer u koHCTpynpoBaHue.
1.4 Bautel, onopsl u Basbl u ocu. OcHOBBI pacueTa Ha 2
My ThI CTaTUYECKYI0 TPOYHOCTh U HA
COIIPOTHUBJIEHUE YCTAJIOCTH.
KoHcTpynpoBaHue BajoB U OCEU.
3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAepPrKaHNe H 00beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paznena (B yacax)
| 1.2 Coenunenusi | PacueT u KOHCTpyHMpoBaHue pe3bOOBBIX 2
U IIIOHOYHBIX COEAMHEHUI
1.3 [lepenaun Pacuer Ha KOHTaKTHYIO U U3TUOHYIO 2
IPOYHOCTD 3yOUaThIX Mepeaay.
14 Bautel, onopsl u JuHaMHYecKHe  CTaTHIeCKue 2
My ThI MOJIIMITHUKY CKOJIbKEHHUSI.




[Hopgmmnuauku kauenus. [Iposepka
MOJUIMITHUKOB HA JOJTOBEYHOCTb.
Mydrtsl. Knaccudukarusi.
Koncrpykuuu. Haznauenue. OCHOBBI
pacyeTa ¥ KOHCTPYMPOBaHUS

1.5 Koncrpyuposa MeTouKa KOHCTPYHPOBAHHUSI. 2
HUE OcHOBHBIE MpaBUJIa KOHCTPYUPOBAHMUS.
Oou1Me npaBuiia MPOEKTUPOBAHUS U
KOHCTPYMPOBaHUS
3.2.3. JlabopaTopHble 3aHATHSA, COJIEPKaHNe H 00beM B Yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B acax)
1 1.2 Coenunenus | Onpenenenue ko duueHTa TpeHus B 2
pe3b0e 1 Ha TopIie Tallku Pe3b00BOro
COeIMHEHU S
1.3 [Mepenauu M3yyeHre OCHOBHBIX XapaKTEPUCTUK 2
JIBYXCTYNEHYATOTO [IUJIMHIPUYECKOTO
peayKTopa

3.3. Conep:xanue MaTepHaJIOB, BBIHOCHMBIX HA CAMOCTOSTEJbHOE H3YUeHIe

Mogyns | Homep | Copepxxanue MaTepuaios, Bunpl camocrosTensHON TpynoemkocTb
pasgena BBIHOCUMOTI'O Ha JIEeATEeIbHOCTH (B yacax)
CaMOCTOATEBHOE
U3y4eHue
1 1.1 Kpurepun IToaroroska k 32
paboTOCIOCOOHOCTH TECTUPOBAHUIO
1.2 Coenunenus BeinosiHeHue KypcoBoro 32
ITPOEKTA
1.3 [lepenaun Beinosnnenue KypcoBoro 32
IIPOEKTa
1.4 Baubl, onopsl 1 MyThI BeirosnHeHue KypcoBoro 32
IIPOEKTA
1.5 KoHncrpynposanue BeinosnHeHue u 3ammra 32
KYPCOBOI'O IIPOEKTa

4. ®oHI OLIEHOYHBIX CPE/ICTB /IS IPOBe/IeHUs TEKYIeH 1 MPOMeKyTOYHOM
aTTecTannu 00yJarIuXCcs M0 U CIUILINHE

PoHJ, OLIEHOYHBIX CpPEACTB TEKYLIETO KOHTPOJIA U HpOMC)KYTOQHOﬁ aTrecranyuy 1o urTroram




OCBOCHUSA NJUCHUIUIMHBI ITPEACTABJICH B IPHUJIOKECHUM.

DoH OLIEHOYHBIX CpEeICTB

5. Yue6HO-MeTOAMUeCKO€e 1 HH(OpMAIIOHHOE O0ecneyeHne JHCIUIIIHHbI

5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHbIE N3 aHUA

1. BracoB A.H. [IpoextupoBanue npuBojoB: yued. mocodue. / A.H. Biaco, 1.B. CaioBHUKOB,
A.W. Xo6otoB. -Yura, 3a0I'Y, 2008.

2. lynaes, Ilerp ®empopouu. KoHcTpynpoBaHue y3ioB M JieTajieid MamuH : y4e0. mocooue /
Hynaes Iletp ®enoposuy, Jlenmukos Oner IlaBnosuu. - 12-e usa., crep. - Mocksa : Akagemus,
2009. - 496 c. - ISBN 978-5-7695-6503-8 : 4
5.1.2. Uzpgannsa u3 9BbC

1. BanoB, Muxaun Hukonaesuu. Jleranu mammn : YuyeOuuk / MBanoB Muxaun Hukonaesuu;
NBanos M.H., ®unoreHos B.A. - 16-e uzn. - M. : U3natensctBo IOpaiir, 2016. - 409. - (bakanasp.
Axkanemuueckuit Kypce). - ISBN 978-5-9916-8527-6 :

5.2. JlonoqHUTeEJILHASI JUTEpaTypa
5.2.1. IleuaTHbIe N3aHUA

1. dynaes, Ilerp ®enopouu. KoHcTpynpoBaHue y3710B M jeTajeid MaluH : yded. mocodue /
Hynaes Ilerp ®enoposuy, Jlenuko Oner IlaBnoBuu. - 8- u3a., nepepad. u gon. - Mocksa :
Axanemus, 2004. - 496¢. - (Boiciiee oopa3zoBanue). - ISBN 5-7695-1041-2
5.2.2. Uzpannsa u3 9BbC

1. Camoiuios, Eprennii AnekceeBud. [letany MalmvH ¥ OCHOBBI KOHCTPYMPOBaHUS : YUEOHUK U
npaktukyM / CamoiioB EBrenuit Anekceesny; Camoinio E.A. - OtB. pen., Ixamaii B.B. - Orts.
pen. - 2-e uzn. - M. : UznarensctBo FOpaiit, 2016. - 423. - (bakanaBp. AkajieMHUYeCcKUi Kypc). -

ISBN 978-5-9916-8156-8 : 126.95.

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 MOUCKOBbIE€ CHCTEMbI

HazBanue Cchutka

DIeKTPOHHO-OMOINOTEYHAS cucrema | https://e.lanbook.com
«M3paTenbpcTBO «JIaHb»

DK TPOHHO-OMOIMOTEIHAS cucrema | https://www.biblio-online.ru
«IOpaitT»

TexHuueckass OuOIMOTEKA http://techlibrary.ru



http://work.zabgu.ru/fos/16/16.2/15.03.05_%20%D0%911.%D0%9E.23_%D0%94%D0%9C%20%D0%B8%20%D0%9E%D0%9A_21.pdf

DeKTpoHHAs OMOIMOTEKA http://www.umup.narod.ru

6. IlepeyeHb MpOrpaMMHOI0 o0ecneyeHns
[TporpammHoe obecnieuenne oOmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpaMMHOe oOecnieyeHne CrielMaIbHOrO Ha3HAYCHUS:

1) Ackon Kommnac-3D V15 IlpoekTrpoBaHue 1 KOHCTPYUPOBAHUE B MAILIMHOCTPOCHUU

7. MaTepHajJbHO-TEXHHYECKOE 00ecnevYeHne U CIUNIMHBI

HanmenoBaHue nomerneHni s nposesieHnss |  OcCHAIEHHOCTh CHENMAIbHBIX TIOMEIIECHUH 1
y4eOHbIX 3aHATUI U IJI1 CaMOCTOSATENIbHON | MOMEIEHUH /ISl CAMOCTOSITENIbHOM PadoThI
padoOTHl OOYJAIOIIUXCS

VueOuble aymuropuu ans  npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUM JIEKLIMOHHOTO TUIIA oO0y4yeHHs1 yKazaH B TMacropre ayIuTOpUH,
3aKPEIJIEHHOU PACIIMCAHUEM 110 (PAKYJIBTETY

V4yeOHble ayAUTOpUM Il TIPOBEICHHUS
MIPAKTUYECKUX 3AHATUN

VyeOHble  ayAUTOpPUM JUJIL  TIPOBEICHUS
Ja00paTOPHBIX 3aHATHHA

VueOHble ayauTOpuUM AJIsl MPOMEKYTOYHON
aTTecTaluu

VyeOusle  aymutopuu g KypcoBoro | CocraB 000pyJOBaHUS M TEXHUYECKUX CPEICTB
MPOEKTUPOBAHMSI(BBITTOJTHEHUST KYpCOBBIX | OOy4eHHsl yKa3aH B TaclopTe ayIuTOpPUH,
pabor) 3aKpEruIeHHON pacnrcaHueM 1o Kadeape

VyeOHBlE  ayaWTOpUU  JUISI  TIPOBECHUS
IPYIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTALIUI

V4eOHble ayTUTOPUM JIJIs1 TEKYIIe aTTeCTalluu

8. MeToanueckue peKoOMeH/Jaliu M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

B camocrosTenbHON padoTe CTYAEHTHl PYKOBOJCTBYIOTCSI KOHCYJbTAIIMSIMU HAYYHOTO
PYKOBOAMTEJISI U COJEPKAaHUEM JIUCITUTUIAHBL.



Pazpaboturk/rpynma pa3paboTIYMKOB:
Aunekcanap Hukonaesuu Biacos

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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