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PABOYASA HPOFPAMMA“HET‘CHI/IIIJII/IHBI

OcHOBBI pacueTa HAAEKHOCTH IPHUBOJA0OB KOCMUYECKOH TEXHUKH

HAITPABJIEHUME ITIOAI'OTOBKH: 15.06.01 - MamuHocTpoeHHE

HATIPABJIEHHOCTD ITOJITOTOBKMU:

05.02.02 - MaminHOBeAeHH e, CHCTEMbI IPHBOJAOB H A€TAaJH MAIIHH

KBAJIMOUKAIMA: MecaenoBareb. IllpenoaaBare/ib-uccjieoBareib

O®OPMA OBYUEHUS: ouHnast / 3a04Has

BWU/] IIPOMEXYTOYHOI'O KOHTPOJIS: 3auer

Cankr-lletepOypr
2018 .



JINCT COT'JIACOBAHUS
/0bopomuas cmopona mumyneno2o aucma/

PABOYASI TIPOTPAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUSMU DEAEPAJIBHOIO

I'OCYJAPCTBEHHOIO OBPA3OBATEJILHOIO CTAHJAAPTA BBICHIEI'O OBPA3OBAHMUS
(PI'OC BO)

15.06.01 «MammHoCcTpOEHHEY
(YKaszvbleaemcs UHOeKC U HaUMeHOBAHUE HanpaeiIeHusl/ CneyualbHoCmu)

[Iporpammy cocraBum: kadenpa E7
CanHukoB B.A., 3aB.kad. E7. 1.T.H., no1eHT

(@.M1.0., 10/KHOCTD, yueHas CTeneHb, yueHOe 3BaHHe)

JxenepT(bl): p

(IIpeocmasumenu pabomooamenet, 6Heutnue sKcnepmoi)

__Hauanenuk naboparopun OAO «BHUUTpaHcmaiiny, N, /(/ :
A.T.H., C.H.C. PoxkiecTBenckuii Cepreii BiaauMuposuy //—:7/44

[Iporpamma paccmoTpena Ha 3acenanuu kadenpbi-paspaboTunka paGoueii [POrpaMMbl

E7 - MexaHMKa 1e(OpMUPYEMOTO TBEPIOrO Teja

(uHOekc u HaumeHosanue Kageopwi-pazpabomuuxa paboueti npozpamme)

«3 Ty AP 2018 r.  3aBenyrowmii kadeapoit CanHukoB B.A., 1.T.H., JOLEHT / aé«um&é’ /

[Iporpamma o6cysxieHa u 0/100peHa Ha 3ace1aHHH Kapenpel M8 «CucreMbl IPHBOIOB, MeXa-
TPOHUKA U POOOTOTEXHUKA», MPOTOKOIA No  OT 2018 r.

y M M CTaxkoB/

Pabouas nporpamma onoOpeHa Ha 3acegaHuu Y4eOHO-METOIMYECKOH KOMUCCHHM T10 YKPYIMTHEHHOM IpyIi-

e HanpaeJIeHWH U crnieuranbHocTed noarotoku (YMK no YI'HuCIT) 15.00.00 MaumHocTpoeHue

3aBenyrommi kadenpoit 1.1.H., mpodeccop

<<i’/__>> 70 2018 r. Tlpencenarens YMK no YITHuCIT UpaHoB K.M., a.1.H., npod. / /

YueOHasi IUCHHUILIMHA 00ecIieueHa OCHOBHOM IUTepaTypoii
«*T» 72 2018r. JlupekTop Oubnmorexu / H.B.Cecuna /

(D.H.0., yu.cmenenw, yy.36anue)




1 Ilnanupyembie pe3yabTarsl 00y4eHHs M0 JHCHHUIIHHE (MOIY.TI0)

Jucuuminaa «OCHOBBI pacueTa HaEKHOCTH [IpUBOZIOB KOCMHUYeCcKo# TeXxHUKH (KT)» mo-
SBOJEACT ONPENCTIUTD MOAXOX K pacyeTy HaAE€KHOCTH U HAWTH ITyTH €€ IIOBBILICHHS.

JIMCUUTIIIMHA BHOCHUT BKJIaJ1 B (popMHpOBaHHe CIIEAYIOIIMX HpO(I)eCCHOHaHBHBIX KOMIIE-
TEHIIUH

- TOTOBHOCTh KPHUTHYECKHM aHAIM3HPOBATh COBPEMEHHEIE IPOOJIEMB] MAIITHHOCTPOECHHUS C

Y4€TOM NOTPEOHOCTEH MPOMBIIUIEHHOCTH, MHUPOBBIX TCHACHUHHU Pa3BUTHS TEXHHUKH U TEXHOJIO-
TMH, CTABUTH 3aJa4H U pa3pabaThIBATh nporpammy uccienoBanus (11K-2);

- CIIOCOOHOCTH BBIOMPATh aI€KBATHBIE CIIOCOOBI H METO/Ib] PELICHUS TEOPETUYECKHUX, TIPH-

fUIAIHBIX W SKCIICPHUMCHTAIIBHBIX 3a/1a4, aHAJIM3UPOBaTh, HHTEPIIPETHPOBATD, PEICTABIIATh U IIPH-
MEHSITB ITOJTy4eHHBIE pe3yiabTaThl (ITK-3);

- IOPAZIOK ITPOBCACHMS aHATH3a HAAEKHOCTH IpUBOOB KT

- BHJIBI MATEMATHYCCKUX MOZIENICH HaJEKHOCTH MEXaHUYECKHX [TPUBOIOB:
YMETh:

- HPOBOAHTE aHAJIN3 BUIOB, MOCICACTBUN U KPUTHYHOCTH OTKA30B:

- COCTABJIATD NEPEYCHb KPUTHYHBIX 3JIEMEHTOB U 00ECIIeYHBATE HX KOHTPOJIb ITPH JKC-
[JTyaTallHH;

- COCTaBJIAATh CTPYKTYPHYIO CXEMY HAIEKHOCTH,

- IPOBOJUTE pacyeT HaAEXHOCTH NpuBogoB KT.
BJIA/1eTh:

- MCTOZaMH OLICHKH M IIOBBILICHHS HaAEKHOCTH IPUBOIOB KT .

2 MecTo qucuunimnbl (Moay.is) B CTPYKTYp€ NPOrpaMMbl aCIHPAHTYPbI

JIMCLIHUIUIMHA OTHOCHTCS K BAPUATHBHBIM THCIHILIHHAM IPOTPaMMBI aCIIMPAHTYPBI U pea-
JTH3YCTCSI UL OYHOM U 3a04HOM hopMEI 0OyueHHs.

W3yueHue NMCHUIUIMHEL OMpaeTCs Ha 3HAHMSI, YMEHHUS U HaBBIKU, IPHOOPETEHHBIE B

MPEAECTBYOIIMNX JUCIAILIMHAX
- JleTanu MaliuH U OCHOBEI KOHCTPYUPOBAHHS;
- CONPOTHBIIEHHE MATEPUAIIOB:
- OCHOBBI TPHOOTEXHUKH

- OCHOBBI TEOpHH CMAa3bIBAHUS NeTalIek MallluH;

- Marepuanosenenue.



3 Buabl y4eGHoi1 paGoTsl B TeMaTHYeCKOe CoOAep’KaHHe THCHHIIHHBI (MOXYJIsl)

3.1 Buambl yueoHoit pa6orsl

Bux yuebHoit pabGotsr

—_—

AYyIUTOpPHBIE 3aHATHS,
B TOM YHCJIE:

Jlexunonnsie 3anarus (JI3)

Hayuno-npakruyeckue 3anstus (HII3)

Cemunaper (C)

Mccnenosarensckue maGopatoprsie paGoThl (UJIP)

WunuBunyansaele koucynpTamuu (K)

CamocrositesibHas padora (CP),
B TOM YHCJIE:

I'py

2/2

BBINOJHEHNE KOMIUIEKCHBIX PacYeTHO-HUCCIIEI0BATEECKIX 35/35
pabdot (PUP)

BBINOTHEHHE OTIENBHEBIX HCCIICI0BATEIbLCKUX 3a1aHH (M3) 35 /35

Bcero: 72 72

e e

JIOEMKOCTD,

| aKal. Jac. (04YH/3a04H) |
I

Tadnmumal

3.2 Copeprkanue QUCHHIIIHHBI (MoayJisi) o pazaesiaMm M BUAAM Y4eOHO pPadoThI

Tabmuma 2
prnoemgocm 10 BUJIaM Y4YE€OHOM DOpPMEI
Pasnen nucuumnuner (Moyss) stk CaMOCT?.ﬁ_
e Beero O4YHas ¥ 3a04Has popma 0O0ydeHus TeHBHOI;I)
I3 (HIB (W3 | ¢ [k | cp | PO
OyHKIMOHATBHEIN aHAH3. AHAIUR |
BUJIOB, ITOCJICACTBUN U KPUTHYHO-
I |ctu oTkaszoB. CocraBienue epey- - - | - | 35/35 M3
HSl ¥ IIPOrPaMMBI KOHTPOJIS KPHU-
THYHBIX 3JIEMEHTOR
212 -
AHau3 (pacyeT) HaIe)KHOCTH,
CTPYKTYpHast CXeéMa HaIeXXHOCTH.
5 MaremaTtuueckne Momenu Hamexk- - - | - | 35/35 PP
HOCTH, IIPEACTABIIEHUE pe3yJIbTa-
TOB pacyeTa HaaEXHOCTH
Hroro: 12172V A2 70/70




3.3 TemaTuKa ayHTOPHBIX 3aHATHIA

TemaTuka JIeKIIMOHHBIX 3aHSTHH

Tabnuna 3
Noe pa3- | Ne nek- Ko-Bo
OCHOBHOE conepKaHue JIutepatypa
niena 095051 4acoB
1-2 Beonnas nekuus. Conepxanue u xapaktepu- 2/2 1- 3 Tadn. 7
CTHKa TUCUUILUIHHBL. AHAQJIU3 BHJIOB, ITOC/IEICT-
| BUH U KDUTUYHOCTH OTKa30B. MaTeMaTHYeCKHUe
MOJEJIA HAICXKHOCTH, CTPYKTYPHAsI CXEMa U
pacueT HaeXKHOCTH. PexoMeHaluu 1o u3yye-
HUIO OTUCIHHUILINHBI
Wroro: 2/2

[Iporpammotit tucuumInne! npakTHyeckue, CEMUHApPCKHE U Ta0OpaTOPHBIE 3aHATHS He
IPELYCMOTPEHEI

3.4 IlepeyeHn 3aHATHIT, NPOBOAMMBIX B AKTHBHOM 1 HHTEPAKTHBHOMN (popmax

B aKTUBHOI M HHTEPAKTUBHOM (hopMe MpOBOIATCS ay IUTOPHBIE y4€OHBIE 3aHATHS 10 OT-
ACJIBHBIM pa3/iCiaM U TEMaM JUCLUMILIMHBI, YKa3aHHBIM B Ta0J1. 4

labnuna 4
No By aynuTopHOTo 3aHATHS B aKTHBHOM W/¥TH UHTECPAKTUBHOU (hopMe Koi-Bo
pasznea M €r0 TEMaTHKa 4acoOB
-2 | Beognas nekuus. Conepskanue u XapaKTepUCTHKA TUCIHUILINHEL. AHAIH3 2/2
BHJIOB, MOCJICICTBHH U KDHTHYHOCTH OTKa30B. MareMaTHYeCKHe MOIe/TH
HAJICKHOCTH, CTPYKTYpHAsI CXeMa M pacyéT HaeKHOCTH. PekoMeH nammu
10 U3YYCHUIO NUCIIUILIAHBI
Hroro: | 2/2
3.5 Ilepevens 3axanmii 1Jst CaMOCTOSITE ILHOI pPadoThI
Tabmaumna 5
CpOK BbIIaYH Cpok crnayu rioMepa pas/ie-
3aJlaHus JIOB TUCLIUIIIUHEI
(Ne Hemenn) (Ne Hemenn)
| (MOyJ1s)
M3
«DYHKIIMOHAIBHBIN aHAIN3. AHa-
JIA3 BUZIOB, MOCJICACTBUN H KPH-
THYHOCTH OTKa30B. CocTaBiieHHe 12 1
[ICPEYHS U NMPOrPAaMMBI KOHTPOJIS
KPHTUYHBIX 3JIEMEHTOB IIPUBOA
KT»
PP
«AHaIHU3 (pacyeT) HaJEKHOCTH 15 2
npuBoja KT»




4 TeKymui KOHTPOJIb YCIIEBAEMOCTH H MPOMEKYTOYHAS AaTTECTALUA M0 AUCHUILINHE

OlleHKa Ka4eCTBa OCBOCHUS AUCIMILIMHBI BKJIIOYAET TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH U
[IPOMEXYTOYHYIO aTTECTAIMIO B (hOpMe SK3aMEHa.

4.1 Tekymuii KOHTPOJIb YCIIEBAEMOCTH 10 JHCHHUIIJIHHE
KOHTpOJIbHBIE MEPONTPUSATUS TEKYIIETO KOHTPOJIS

Tabnuua 6
Cpok .
By KOHTpOJIBHOTO KoHTpoMpyeMbIil 00BEM
HanMeHnoBaHue [IPOBEICHUS NoN
MEPOITPUATHUS (Ne HEe1e/IH ) (NeNe paznenoB)

3ammTa oTueTa I10 UC- 3amuTta U3 12 2
CJIEOBATEJILCKOMY 3a-
JTAHUIO
3aluTa OT4YeTa 10 MUC- 3amura PUP 15 3
CJIEZIOBATEJILCKOMY 3a-
JIAHUIO

4.2 OueHo4YHbIe CPECTBA MPOMEKYTOUYHOM aTTeCTAIlMU

JL1st MpOMEXYTOYHOM aTTeCTalluy O0Yy4YaroUXCs 10 JUCHMIIIMHE 00pa30oBaH (POH/ OLle-
HOYHBIX CPEJICTB B BHJI€ KOHTPOJBHBIX BOIIPOCOB.

[ IpuMepHBIN CITMCOK KOHTPOJILHBIX BOIIPOCOB:

OYHKIIMOHAJILHBIN aHAJIU3.

AHaJIi3 BUOB, MTOCJIEJICTBUA U KDUTUYHOCTH OTKA30B

CocTaBJIEHUE NIEPEYHS U IIPOrpaMMBbl KOHTPOJISI KPUTUYHBIX 3JIEMEHTORB
KomnyecTBeHHBIE XapaKTEPUCTUKHU U MTOKA3ATEIIU HAAEKHOCTH
CTpYKTYpPHBIE METO/IbI pacy€Ta HAACHKHOCTH

MareMaTu4yecKkue MO HAJEKHOCTH

MeToab! OLIEHKH HAAEKHOCTH B ITPOIECCE UCTIBITAHUM

MeToab! OBBIIIIEHUS HAJIEXKHOCTU IIPUBOJOB KOCMUYECKON TEXHUKH

et Bl L o Lo

4.3. Kpurepuu onieHUBaHUSA HA 3a4YeTe

3ayeT BKJIIOYAET B C€0sl OTBETHI HA TEOPETUYECKUE BOMPOCH] U peLlICHUE 3a1a4 (3 LLT.)

JJ1 yCrieHom ciaum Te0peTUYECKOM YacT HEOOX0AMMO BEPHO OTBETUTH Ha BOMNPOCHI TecTa. [locie
CIa4¥ TEOPETUYECKOM YaCTH OLIEHKA 3a 3a4ET CKJIA/IbIBAETCS 110 KOJIMYECTBY PELLIEHHbIX 3a/1a4:

e (OpHa 3ana4ya — yA0BJIETBOPUTESIBHO;
e JIBe 3aga4yu — XOpOLLIO;
e [pu3agayu — OTJIUYHO.

e neBo 4 0ansfibHOMU WKanbl B TPAAULMUOHHYIO CUCTEMY OLleHUBAHMUS

b = — = e = E——

Bannbl OueHka No HopMaTUBHOW LUKane
86 - 100 5 (0TNNYHO)

75 -85

4 (xopoLuo)

6174 3a4TEHO
51 - 60
40 — 50 3 (yoAOBNETBOPUTENBHO)

17 — 39

1-16

0 2 (HeynoBNETBOPUTENBLHO) He 3a4TeHo




S Oo0Opa3zoBare/ibHbIE TEXHOJOTHH 110 THCIHMILIHHE

d>.1. OOyueHue 1o AUCUMIUIMHE BEAETCS ¢ IPUMEHEHHEM JICKIHM-TUCKYCCHI U METO/1a Y4eOHOT 0

MPOEKTHPOBAHHUS C IIPUMEHEHUEM OTpaciieBbiX ctanaapThl AO «CCy.

S.2. CniennaM3upoBaHHbIe JJa0OpaTOPHH (B TOM YHCJIE HAYYHBIE) M KJIACCHI, OCHOBHOE YYeOHOE

000py0BaHuE (KOMIUIEKCHI, YCTAHOBKH U CTEH/IbI):

1. Ayn.469 naboparopus: CTEH U1l TOYHOCTH 3y04YaTOH repeaadyu, CTCH JUIsl KOHTPOJIS

KIIZ.

2. Ayn.471 maboparopusi: CTeHA 1JIs KOHTPOJIS IapaMeTPOB IIJIaHETAPHO-IIUKJIOUHON 11e-

pexayu (11L11), crennpr nis onenku pecypea ITLIT.

5.3. DnekTpoHHbIe pecypcebl, UHTEpHET-pecypebl, 3JIEKTPOHHBIE 0HOJIHOTEYHbIE CHCTEMBbI:

http://e.lanbook.com/ - ObC u3narensctBa «Jlaup», 9bC THT.

S.4. llporpamMmuoe ob0ecrieyenue:

nporpammbel MA THCAD mo60i1 Bepcuun, Matlab, KOMITIAC-3D, ANSYS, SolidWorks.

d>.5. UndopmanmonHbie TEXHOJOTHH, HCIOJIb3yeMble MPH OCYIIECTBJIEHHH 00pa30BaTe/Ib-

HOI'0 Mmpouecca:
I Ipeanonararores cienyromue MeTo1b1 00yYeHHS

® 33HSATHUS B KOMIIBIOTEPHOM KJIacCe€ C MYJIbTUMEIUUHOU JIEMOHCTPALMEN IpoIecca pe-
[IEHUS (IPE3CHTALUM ).

® [epechblUIaeMbIe 110 e-mail uH(OpMaILIMOHHBIE JIEKTPOHHBIE MaTePHAJIBI (KOHCIIEKTHI
JIEKIIHH, YYEOHO-IIPAaKTUUECKUE MOCOOUSI, paCU€THBIC CXEMBI U 3aJIaHUs) 110 IIPUKJIAJHOMY IIPH-
MEHEHHIO KOMIIBIOTEPHBIX TEXHOJIOTUHU ITPOCKTUPOBAHUS U3CITUH.

® JIOCTYITHOCThb YYEOHBIX MaTepHajioB Yepe3 ceTb MHTEepHeT (KOHCIEeKTHI JIeKIHi, MaTe-
pHajIbl IJIs1 NPAKTUYECKUX 3aHATUM, TUIIOBBIE 3a/1a4UU JIJII KOHTPOJIbHBIX MEPOITPUSTUIH, BOIIPOCHI

JUUISL IIOJITOTOBKH K KOJUIOKBHYMaM pa3MElICHbI B BUJIE — YUCOHBIX ITOCOOUM B 0a3e JaHHbIX

«IJneKTpoHHas oubnuoreka» @ynnamentanbHol oubauoreku bBI'TY « BOEHMEX» um. J1.®.

Y CTUHOBA).

® [IPH BBIIIOJIHEHUH 3aJaHUU UCIOJIL3YIOTCS TeXHOJIOTuU CAD npoekTupoBaHusl, a BbI-

yuciieHu CAE ¢ BO3MOXHOCTBIO YCTAHOBKH YYE€OHBIX BEPCHUH ITAKETOB.



[lpuioxenune
K pa0doueii nporpamMme AMCUMIJIMHBI

«OcHOBBI pacyera HAAEKHOCTH PHBOAOB KOCMHYECKOH TEXHHKH»

CIIPABKA

0 HaJIu4Yuu B 00/ moTeke BI'TY « BOEHMEX» um. JI.®. YcTHHOBA y4e0HO# JHTEPATYPhI

(cpaBKa sIBJISICTCS HEOTheMJIEMOH 4acTbio Y MK THCIUIIINHEI)

1. HaumeHnoBanue nucuuniuHbl: « OCHOBBI pacyeTa HaJAEKHOCTH IIPHBOJIOB KOCMHYECKOH
TEXHHUKN)

2. Kaenpa E7 - Mexanuka nepopMupyemMoro TBEpIOro Teia,
kajenpa M8 - CucreMbl NpUBOJIOB, MEXaTPOHUKA U POOOTOTEXHUKA

3.1. Ilepeyens ocHOBHOI yueOHOM JTUTEPATYPHI:

1) leranu mamun [Tekcr]: yueOuuk s By3oB / H. A. bunbmiox [u ap.]; pea. B. H. Paxu-

KOB. - Cl10.: Ilosmrexnuka, 20135. - 699 c.: cxempl, Tadm1., rpad. - (YueOHHK Ul BY30B). -
ISBN 978-5-7325-1001-0 — 204 3ks3.

2) Jletanu MalvH U OCHOBBI KOHCTpyHpoBaHUs. OCHOBBI TeopuH U pacuéta [Tekcr|: yueo-

HUK U1 By30B / 1. H. Yuaes [u ap.]; pen. I1. H. Yuaes. - Crapsiit Ockon: THT, 2015. - 343
C. : rpad., cxeMsl, Tab. - ISBN 978-5-94178-454-7 — 28 3k3.

3) CanHukoB Bnagumup AHTOHOBHUY.

Pemenne ypaBHeHMI MareMaTH4yecKoW (PM3MKH METOJAOM KOHEUYHBIX 3JIeMeHTOB [Tekcrt]:
yuyeOHoe mocobue [mis By3oB] / B. A. CannumkoB; BI'TY "BOEHMEX". - CII6.: [6. u.],
2011. - 51 c.: rpad., cxemsl, Tabi. - ISBN 978-5-85546-608-9 — 97 »k3.

[ lapanenbable u3nanus: [DnekTpouHslil pecype|: CannukoB B.A. Pelenne ypaBHeHUM
MaTeMaTHYECKON (DPU3UKU METOAOM KOHEYHBIX 3JIeMeHTOB [TekcT]: yueOHOe mocobue [is By-
30B] / B. A. Cannukos; bI' TY "BOEHMEX". - CII6.: [6. u.], 2011.- 51 c.: rpad., cxemsl, TadII.-
I ai1. xkecTK. quck: cxembl.- ISBN 978-5-85546-608-9.

3.2. IlepeyeHb JOMOJHUTEIBHON YUCOHOM JIMTEPATYPHI:

4) Typkuna Haranbs PynonsgpoBHa. [IpoexktupoBanue B cpene SolidWorks: yueGHoe moco-
oue / H.P. Typkuna; BI'TY "BOEHMEX". - CII6.: [6. u.], 2017. — 51c¢. (21€KTpOHHBIH Ba-
pUaHT).

d) llaBnoB Anekcanap CeMEHOBHU.

Pemenue 3a1a4 MexaHuku gepopMupyeMoro tBépaoro tena B nporpaMmme ANSYS [Teker]:
npakTHKyM |11 By30B| / A. C. I1aBnos; BI'TY "BOEHMEX". - CII6.: [6. u.], 2014. - 34 c.:
cXeMbl, TalI1., 00p. - ISBN 978-5-85546-825-0 — 28 3ks.
[lapaienbubie uznanus: [Dnexrponuslii pecype|: I[1aBaos A. C. Pemenue 3agau mexa-
HUKH Jepopmupyemoro TBépaoro tena B nporpamme ANSYS: npaxtukym [ Bysos] / A. C.
IlaBnog. - Cl10., 2014. - 1 311. )xecTK. auck: cxeMmsl. - ISBN 978-5-85546-825-0.

Jlupexrop 6ubimoreku BI'TY Cecuna H.B. / %

(D.H.O., y4u. cmenens, yy. 36aHue) (NOONUCH)

JlaTa « 774 » 4O 20 léfr.




