MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b51.0.16.04

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Mexanuka. /lerajqm MaliMH ¥ OCHOBBI KOHCTPYMPOBAHUSA

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO MOATOTOBKH (CIEIUATBHOCTH)
15.03.01 MamuHocTpoeHue

HAIPaBICHHOCTH (TIPOQWITH )/CIICIIUATH3AITHS
TexHo0rHM CBAPOYHOTO MTPOU3BOJICTBA M MHKCHEPHUS TOBEPXHOCTEH

®opma o0yyenus: 3aouHast
I'ox mabopa: 2023
O6mras TpymoeMkocTb: 6 3E

Pacnpelleﬂelme YaCoB JUCHHUIIMHBI IO CEMECTPaM

Cemectp 5
®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaTuit
Jleximmn 4 4
JlaGoparopHble 4 4
[TpakTHueckue 4 4
PykoBojcTBO: 0 0
[TpoMexxyToUHas aTTeCTAIUS 0,35 0,35
KonraktHas paboTa 12,35 12,35
CamocTosTenpHas padora 195 195
Kontposb 8,65 8,65
Hroro 216 216
( )
OOKYMEHT FO,D,HMCAH
ANEKTPOHHOWM NMOANMMCbIO
CepTuchnkat: 0104768F0047AFD1BEA54E686E7F34DD2B
Bnapeneu: CenuaHoB AnekcaHap Cepreesuy
DencrteuteneH: ¢ 08.11.2022 go 08.11.2023
G J




Pabouyro mporpamMmy cocTaBuiI(H):
Crapmmii npenogasarens [Tyrees [1A.

(Oondicnocmy, yuernoe 36anue, cmenensb, Pamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penensent

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro miana
HamnpasyieHus noarotoBku 15.03.01 MamHocTpoeHue.

Cpok neiicTBus padoueii mporpaMMel AucuUIIMHBI 10 «30» aBrycra 2028 r.

COI'JTACOBAHO

3aBenyrommii  kadenpoit «CBapka, o0paboTka MaTepuanoB JaBICHHEM U POJCTBEHHBIC
MIPOLIECCHI»

« _» 20 T. B.B. Enbnios
(noonucw) (U.0. Damunusa)

YTBEPXJIEHO

Ha 3aceganun Ka(be,[[p]’:»l «HaHOTeXHOJ'IOFI/II/I, MaTCpUAJIOBCACHUA U MCXAHUKW

(mpotokomn 3acenanus Nel ot « 30 » 08 2023 r.).




1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens OCBOEHHSI TUCIUIUIMHBI — JaTh CTYA€HTaM 3HaHMS U HABBIKH 110 IPHMEHEHUIO METOa
HUCCIICAOBaHUA CBOMCTB MEXaHM3MOB M MAaIlIMH H MMPOCKTUPOBAHHUIO UX CXCEM, KOTOPLIC ABJIAIOTCSA
OOIIMMH JJIs1 BCEX MEXaHM3MOB HE3aBUCHMO OT KOHKPETHOTO Ha3HA4YEeHUs] MAIMHbI, TpHOopa WiIn
armapara.

2. Mecto mucuuimuiaibl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs [aHHas AUCLHUILIMHA:
«Mnmxenepnas rpaduka», «Beicmas matematukay, «Pusnkay, «MaTtepraaoBeeHUE U TEXHOIOTUs
KOHCTPYKLIMOHHBIX MarepuasioB 1, 2», «Mexanuka. Teopernueckas MexaHuka», «MexaHHKa.
ConpoTuBieHue MaTepuanaoBy, ««Mexanuka. Teopus MallliH U MEXaHU3MOB»Y.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOfI JUCHUITIINHBI H€06XO[[I/IMO KaK

npenecTsytouiee: «Po00TU3MpOBaHHBIE KOMIUIEKCHI M aBTOMaTHUECKUE JIMHUNY, «O00pynoBaHMe
JUISL TalKW», « ABTOMAaTH3aLUsl CBAPOYHBIX ITPOLIECCOBY.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

dopmMupyemsbie U

NHaukaTopbl JOCTHIKEHUS

KOHTPOJIUpYeMbIe . Ilnanupyemblie pe3yJbTaThl
poHpy KOMMeTeHIIUI py pesy
KOMIIeTEHIM U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Koa 1 HAMMEHOBAaHUE)
OIIK-13 Cnocoben OIIK-13.2. [Tpumensier 3HaTh:
NPUMEHSTh CTAaH/IAPTHBIC | HABBIKU PEUICHUS THIIOBBIX | - OCHOBBI U METOJIbI IPOCKTUPOBAHMSI,
METO/JTBI pacueTa Impu WHXCHEPHBIX 3329 OCHOBHBIC CTa/INH pa3paboTku
MPOEKTUPOBAHUHU JeTaNeh U3JIENNIA; THUIOBBIE TpeOOBaHUS K

Y y3JIOB U3JEIUI
MaIllIMHOCTPOEHHUS

KOHCTPYKIUAM U JCTAJISIM.
- YCTpOﬁCTBO, HAa3HA4YCHUC U PpacCyCT

MEXaHMYECKUX IMepenay, THUIOBbIX
y310B M Jeranedl mpuOopoB u
YCTaHOBOK;

- KOHCTPYKTHUBHBIC Pa3HOBUIAHOCTHU
COCIMHEHUN  JeTajel, YIPYTHX
DJIEMEHTOB, IIPYKHUH.

YMmeTs:

- TPOEKTUPOBaTH  MPUOOPBH U
YCTaHOBKH inie: MIPOBEICHUS
IKCIIEPUMEHTOB u HaYYHBIX
HUCCIIeJOBAHUN.

- BBIOHMpATh HEOOXOIMMEIE

MaTepuasbl, PacCYUTHIBATH pa3Mephl
JeTajlied W y3J0B, IPOEKTUPYEMBIX
MpuOOpPOB U YCTAHOBOK, C Y4Y€TOM

MIPOYHOCTHBIX XapaKTepUCTUK
MaTEepUajIOB, TUIIOBbIE AJIEMEHTHI JJIs
IIPOEKTUPYEMBIX npubopoB u
YCTaHOBOK.

- KOHCTPYHpOBaTb Ha  OCHOBE,




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

ILianupyembie pe3yabTaThl
o0yueHust

BBIIIOJIHCHHBIX ~ PACUCTOB TUIIOBBIC
JeTau u y3IIbI
00IIeMaIInHOCTPOUTEIHLHOTO
Ha3HAUYCHUSL.

Bnanets:

- METOJaMH BBITMIOJHEHHUS MPOCKTHBIX
Y TIPOBEPOYHBIX PACUETOB OTICIIbHBIX
neTajen u y3JIOB
00IIeMaIInHOCTPOUTEITHHOTO
Ha3HAYEHHS;




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

MIPEJOXPAHUTETBHBIX My(PT

Bbanabl ®DopMbI TEKYLIETO
. BPC/ KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TeM satrtun Cemectp Obnem, POC- | AHTepakTuB, 4. (HaMMeHOBaHHe
yueOHoii padoThI (y4eOHOM padoThI) 4.
AUC- OLIEHOYHOT 0
TAHT cpeacrsa)
Monynel O6mue | Jlex OO011e BOMpOCHl MPOEKTUPOBAHUS 5 1 Otuet no
BOIPOCHI CP nertanel u y3inoB MaiuH. Kputepun 30 MPAKTUYECKUM
MPOEKTUPOBAHUS paboTococoOHOCTH paboram
neTajel U y3JioB
MaIluH
Monyns 2. Jlex W3yueHne KOHCTPYKIUN PELYKTOPOB. ) 0 Oruer no
MexaHu4YecKue Jlab Pacuer nepenau: peMeHHOH, IICTTHOM, 1 0/30 mabopaTOPHBIM U
nepeaadn IIp HUAJTUHIPUYECKOU, KOHUYECKOH, 1 0/20 MPaKTUYECKUM
CP YEpBAYHOU 30 pabotam
Mopyns 3 Jlex Krnaccudukanus BasoB u oceid, 5 1 Otyet no
Banel u ocu JIab KOHCTPYKTHBHBIE Pa3HOBUIHOCTH, 1 0/10 mabopaTOPHBIM U
Ip MaTepuaibl, TepMOOOpadOTKa. 1 0/4 MPaKTUYECKUM
ITA CrniocoOb1 ynpouHeHus. Pacuetsl Ha 0,35 pabotam
CP MIPOYHOCTH 0
Monyns 4. Jlex Kpurepuu pabotocnocooHOCTH 1 5 1 Ortuer 1o
[lonmmnenKn JIab OCHOBBI pacuera. Pacuer 2 0/20 mabopaTOPHBIM U
KadeHUs U Ip MOJIIIAITHUKOB 110 TUHAMAYECKON H 1 0/8 MPaKTHYECKIM
CKOJIB)KEHHUSI. CP CTaTUYECKOI rpy30MOAbEMHOCTH. 30 pabotam
MyQTbI Uccnenoanue padboTsl




Bbanabl ®opMbI TEKYLIETO
. BPC/ KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TEM 3aHATHH Cemectp Odnem, POC- | UuTepakTuB, 4.| (HaMMeHOBaHUeE
yueOHoii padoThI (y4eOHOM padoThI) 4.
JAUC- OLICHOYHOI0
TAHT cpeacrsa)
Mopyns 5. Jlex OO0m1as xapakTepucTUKa U Ha3HaYeHUE 5 1 Otyer no
CoenquHeHue CP coeguHeHnii. CBapHbIE COCTUHEHUS. 29 MPaKTUYECKUM
neranei [lasiHble coeHEHUs. 3aKJIEIOYHbIE paboram
coequHeHus. Pe3p00oBbIe cCOeAMHEHMUS.
Kpenexusle neranu. CoequHeHUs
001TaMM, BUHTAMU U IITUIbKAMU.
Coenunenus c Hatsirom. lllnonounsie
coequHenus. lllnuneBrbie coenuHeHNUs.
Mopyns 6. Jlex KoHcTpyupoBaHue npy:xuH. 5 0 Oruer no
YcrpolicTBa aiist IIp Knaccudukanms npyxuH 1 ynpyrux 1 0/8 MPAKTUYECKUM
CMa3KH U CP aneMeHToB. Ha3zHaueHue npyxuH u 24 pabotam
YIUIOTHEHMSL. YOPYTHX 3JIEMEHTOB U UX POJIb B
Ypyrue 3J€MeHTHI. KOHCTPYKIIUU MaIIuH. Matepuansl.
KonctpyupoBanue KommnonoBanue cOOpOYHBIX €AMHUIL
KOPITYCHBIX JeTajei
Tecr W3yueHne KOHCTIEKTOB JIEKIINH, 5 22 0/100 Hrorosoe
VY4aebHuk MOJITOTOBKA K J1a00paTOpHBIM 0/0 TECTUPOBAHUE
AHKETUPOBaHHE |3aHATHUSAM, BHIMOJTHEHHUE IPAKTHUECKUX 0/0
[locemien. 3aH.  [3a7aHUl, TECTUPOBAHUE 0/10
Hroro:| 216 100




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

HCHOJ’IB?)YCTCH TE€XHOJIOTHUA JUCTAHLITMOHHOI'O O6yLIeHI/I5[.

6. Meronuyeckue yKazaHus M0 OCBOEHHMIO U CIUTIIUHbBI

3aHATHS IPOBOJSATCS B COOTBETCTBUU C YUEOHBIM IJIaHOM. AyJIuUTOpHasi paboTa CTYJEHTOB
10/ PYKOBOJICTBOM IperojiaBaTesiell OCYIIECTBISAETCS B COOTBETCTBUM C PACIHCAHUEM B paMKax
JICKUMH U MPaKTUYECKUX 3aHATHIl. B camocToaTensHyo paboTy CTyJAEHTOB BXOJIUT OoJjee rrybokoe
M3y4YeHUE TEOPETUUYECKOro Marepuasa, MOJArOTOBKAa K MPAKTHYECKUM 3aHSITHSIM U BBHIIIOJIHEHHE
JIOMAIITHUX 3a/IaHui TI0 pacyeTHBIM pabOTaM.

7. OnleHoYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Nel-6

Tecmosvie 3a0anus Nel-500
Bonpocwi k sx3ameny Nel-60

Cemecr Koa koHTpOIMpYeMOi KOMIIETEHIIMU HaunmeHnoBanue
P (1M ee 4yacTH) OLICHOYHOI'0 CPeIcTBa
5 IK-13 Omuemvl no 1abopamoprvim pabomam

Omuembl no npakmu4eCcKum pa60maM

7.2.1. OT4eTsl MO JIA0OPATOPHBIM PadoTam

Tunossie npuMepsl 3a1aHui

JlabopaTopnasi pabora Nel «M3yueHne KOHCTPYKIUM UIMHAPHYECKOI0 3y04aToro

peryKTOpa»
dopma oTuera no JadboparopHoii padore Nel
Tab6muna 1
OCHOBHBIE TAPAMETPBI PEJYKTOPA
O6o3HaueHue CTIYHGHB peﬂyKTﬂp a
[TapameTtp U pazMep- Pacuernas popmyina Pac- | 3a- | Pac- | 3a-
HOCTh
4eT | Mep | ueT | Mep
1 2 3 4 5 6 7
Yucno 3yObeB 1
IIECTEPHU KoJieca 22 - - -
[Iepenarounoe _Z,
9UCIIO CTYIIEHU u u= 2_1 - -
ITepenarounoe up u, =u; -u,
YHCIIO PEAYKTOPA
MexoceBoe
paccTosiHue 3 MM - - -
CTYIIEHU
MexoceBoe a,, . a,, =a, +a,,

paccTosiHue




peaykropa

OKpy>XKHOU MOZyJIb

mt, MM

2-a
m, = o
z,+1,

Hopmasnbnblii
MOJTyJIb

mn, MM

Ta6m. 1.

Yron HakJIOHA
3yObeB

B, rpamyc

m n
f = arccos —
t

Hlupuna 3y04aThIx
KOJIeC

IeCTepHU

KoJjeca

bl
b2, MM

Jlonmyckaemble
3HAYEHUs
KOHTaKTHBIX
HaIpsHKEHNUN
Marepuana
3y04YaThIX KOJec

peayKTopa

[cH],
H/mm2

650

Koaddunmenr,
YUYUTBIBAFOLU I
cienupuxry
Koco3yboro
3aleIICHUS

0,9

Koadpdurment
Harpy3Ku

KaH

1,2

Koaddurment
HEPaBHOMEPHOCTH
pacnpeeneHus
Harpy3KH MEXIy
3yObsiIMU

KaN

1,05

Yacrora BpanieHus
BXOJIHOTO BaJla
penykTopa

n,

00/MUH

1500

MOIIHOCTB,
nepeaaBaeMas
PEaYKTOPOM

N = (awl .[O-H ]jz %
1085 - Zk

b-n, -u,

X
974000-K ,, - K, -(u, +1

TonmuHa CTEHKH
KOpITyca pelyKTopa
pacuer

3amep

N -u
5=11,4-4/ P
nl

Huametp 601TOB
KPEIUICHUS KPBIIIKH
W KopIryca
peaykropa

pacuer

3amep

N-u,

d=9853




Huametp 6051TOB
onopHoro (aHITa d
p (prrann ? Mu
pacuer q
3amep é-p
¢.3
BriBoabr

JladopaTopHasi padora Ne2 «3yuyeHue KOHCTPYKIUH YePBAYHOI0 PeIYKTOPa»
®opma oT4yeTa 1o JadboparopHoii padore Ne2

Ta6m/1ua BBIYHUCJICHHBIX U 3aMEPCHHBIX BCJINYHH.

O603- Enunn 3Hauenue
) 1Bl napaMmerpa
[TapameTpsl Ha%e™ | ame- | Pacuernbie Gopmysst [ pacuer- | samepen
HUS
peHust HOE HOE
Yucio 3aX010B YepBsKa zZ, - - -
Yucno 3yObeB 4epBIYHOTO ;
KoJseca 2
[lepenaTouHoe yncio z,
penykTopa Up } U, = 7. }
1
[Ilar BUTKOB YepBsKa p MM - -
Moynb 3anenieHus p
m MM m=-— -
r
JlmaMeTp BBICTYIIOB YepBsiKa D MM - -
JIMHA HapE3aHHOM YacTH
yil| pe3aHHO c b, MM i i
YepBsKa
WUTEJIbHBIA THaMET
HAemuren JaMetp d, MM d,=D-2m -
4yepBsiKa
WTEJIbHBIN THaMET
HAemaren AMAMETP d, MM d,=z,-m -
YepBsIYHOr0 Kojeca
Koaddumnuent nuamerpa ] ) q= & ]
YyepBsiKa m
VYron nobemMa BUTKOB pe3bObl Z,
=arctg =+ -
yepBsiKa 4 rpan 4
MekoceBoe paccTosHUE d, +d,
a MM ==
Hanpasnenue civpaiy BUTKOB
pe3b0bI yepBsika (paBoe UiIu - - - - -
JIEBOE)
MommHOoCTh peayKTopa
Hl PEAYKTOP N kBT cM. hopmyny (9) -
TounmumHa CTEHKH KopIryca
t Py o MM cM. ¢popmyay (10)
peryKTopa
Juametp 601TOB,
COEJIMHSIONINX KPBIIIKY U d MM cM. ¢popmymy (11)
KOPITYC peayKTopa
Huametp GpyHIaMEHTATBHBIX d, MM cm. popmyay (12)




‘ 0onTOB

BrIBOIBI:

JladopaTopHasi padora Ned4 «UcciienoBanue Koj1eGaHnii NPUBOJIHBIX BAJIOB)»
®opma oT4eTa 1o JadboparopHoii padore Ned

Pe?)y.]'IBTaTBI OKCIICpUMEHTA U pacdycTa KpHTquCKOﬁ YaCTOTBI BpAallCHHUA IIPUBOJHBIX BAJIOB

o
S L m = 7Zd2|_ C_lOO a n. =300 1 n cha’
= ' s p4106 m, ' S = 9,8-10 (m+0,5r P N Kth,
5 cM | kr | M M
<! KT H/MM , CM MuH-1 MuH-1 1
M
1 5N 34
2 5R 34
2 [ &R 27
BriBobI:
JlabopaTopnasi padora NeS «UccienoBanue padoThl NOAIIHMITHAKOB KA4eHUS»
dopma oTueTa no JadopaTopHoii padore Ne5
1. XapaxTepucTuka MOALIUITHHUKA.
[TapameTtp O6o3HaueHue PasmepHOCTD Benmuunna
Homep nopmmunuuka
Tun noamuIrHuKa
BryTpennwmii auameTp d MM
Hapy>xHb1il [uamerp D MM
Iupuna xomer B (T) MM
Craructuyeckast rpy301n0bEMHOCTb Co H
JlnHaMuueckas rpy30n0{bEMHOCTh C H
Jlomyckaemasi Harpy3ka npu [R] H
n= 00/MHUH
2. PesynbraThl HCTIBITAHUS TOANIUITHUKOB 0€3 HAarpy3KH.
Pexxum cMazku | N \Y MO F
00/MUH Mm/c Hwm H/m

3. Pe3ynbraThl UCTIBITAHUS TOAMIUITHUKOB IO HATPY3KOM.




MKM H

Hwm

fR

fo

fOcp

Mrtp
HwM

4. T'paduk 3aBUCHMOCTH MOMEHTOB TPEHHS OT HArPy3KH

M;: , My ,H.M

BrIBOIBI:

JlabopaTopnasi pabora Ne6 «McciienoBanue nperoxXpaHuTeabHbIX MyQT»
®opma oT4yera 1o JadoparopHoii padore Neb

Pe3ynbTaThl Hccie10BaHUs TPEAOXPAHUTEIBHON MY (PThI

ITapameTpsl onbiTa

Howmep omnbiTa, KOJIM4ECTBO TOBTOPEHUH,

PE3YIbTATEI 3aMCPOB U PaCUCTOB

Cuna cxarus npyxxunsl Q, H

100

200

300

400

Jlniaa npyxuHb |, MM

KonunuectBo JIeICHUI Ha HHAUKaATOope N,

ImIT.

MowmenTt cpabatbiBanus MydTel M, H-MM




Cpenusig senuunna M, H-mm

Pacuernsiit MomeHT Ha MydTe M, H-MMm

Ommbka cpabateiBanus 0, %

KpaTKOC ONMHUCAHHUEC U PEIVIAMEHT BBIINIOJTHCHUA

1. HenocpeactBeHHO Ha 5abopaTOpHBIX paboTax B TOTOBYIO yxke (opmy, 3aHOCSTCS
UCXOJIHBIC JJTAaHHBIE Ta0OPaTOPHOI pabOThI, pe3yIbTaThl HAOIIOACHUH, a 3aTeM JienaeTcsi 00paboTKa
MOJIy4YE€HHBIX MaTepUalOB, aHAJIU3 U BBIBO/I.

2. 3anucu B OTYETaX JOJDKHBI ObITh YETKUMHM, BBITOJHEHHBIMHM Ye€pHUIaMH (I1acTOM), KpoMe
KpacHoro 1pera. MoXHO UCIOJIb30BaTh KOMIIBIOTED.

3. Cxembl, 4YepTeXH, BEKTOPHBIE MHOTOYTOJbHUKH BBINOJHSIOTCS C TMPUMEHECHUEM
YEPTEHKHBIX HHCTPYMEHTOB C COOJIIO/IEHUEM MPOMOPIUIl U MacIITa0oB.

4. Ot4etsl O Ta0OPATOPHBIM paboTam, 0HOpPMIICHHBIC HAUICKAIIIMM 00pa30M, 3aIIUIIAIOTCS
CTYJIEHTOM B Ha3HAYEHHOE MPEI0AaBaTeIeM BpeMs.

Kpurepun onenku:

- OLIEHKA «3aYT€HO» BBICTABIIAETCS CTYJIEHTY, €CIM OH 3allUTHI JIAOOpaTOpHYI padoTy,
C/leJ1aB BBIBOJIbI U OTBETHB HAa KOHTPOJIbHBIE BOIPOCHI,

- OLIEHKA «HE 3a4TEHO», €CIIM CTYJEHT HE CJAeTal BBIBOJBI MO paboTe W HE OTBETHJI Ha
KOHTPOJIbHBIE BOIIPOCHI.



7.2.2. TunoBoe 3ajaHue JJisl NPAKTHYECKUX 3aHATHI

<
2 TONBATTUHCKUYM TOCYJaPCTBEHHBIM YHUBEPCUTET

! £ Kadenpa «<HM u M»

9, X
o &
’y, /O’\Q’

%,
gy roc\!ﬂ‘\?

A\

BapuanTt Nel 3ajaHue IS IPAKTUUYECKUX 3aHATUI

3amanue
1) DHepro-kuHEMaTUUECKUN pacueT NpUBOAA.
2) Paccuntarh KIMHOPEMEHHYIO Iepesiady.
3) PaccuuTath 1iennyto nepeaady (MCXOIHbIE JAHHBIE T€ K€, YTO U JUIsl KOHUYECKOM
WM PEMEHHOH nepeayn).
4) Paccuntarh 4epBsSIUHYIO NIEpeaayy.
5) PaccuuraTh IMIMHIPUYECKYIO IIEpeaayy.
6) PaccuntaTh KOHMYECKYIO IIepeiady.

Cxema npuBoja

O—ll

1 — xiMHOpeMeHHas nepeqaya; 2 — yepBayHas nepeaaya; 3 — HUIMHApUYEeCcKas nepeaya;

4 — KoHUYEeCKas nepeaayda, 9I[ — JJICKTpOABUTATCIIb

HcxonHble JaHHBIE

Koagp-t
Poe, | N, Cpox Key Krop Pexxum HarpysxeHus neperpysk
kBT | 06/MuH | cmyx6b1 | T "
2 18 7 et 1 1 MOCTOSHHEBIN 1,52

[Ipumeuanue: PBB — momHoCTs Ha BeIXOgHOM Baty (V-it Bai Ha cxeme);
nBB — YacToTa BpaiieHusi Ha BEIX0HOM Baity (V-if B Ha cxeme).

Paboty npunsn CTYJIEHT

KoHncynbpTanT IIpero1aBaTeinb

KpaTKOE OIMHMCAHUE U PEIVIAMEHT BBIINIOJTHCHUS




1. 3anucu B oT4YeTax JOJKHBI OBITH YETKUMHU, BHIMOJIHEHHBIMU YEPHUIAMU (T1ACTOM), KpoMe
KpacHOro 1BeTa. MOKHO UCIOJIb30BaTh KOMIIBIOTED.

3. Cxembl, 4YepTeX M, BEKTOPHbIE MHOIOYTOJBHUKH BBINOJHIIOTCS C MPUMEHEHUEM
YEepPTEKHBIX UHCTPYMEHTOB € COOJIFOJJCHHEM IPONOPLUI U MacITaboB.

4. OT4eTHI 1O MPAKTUIECKUM paboTaM, ohopMIIEHHBIC HAATIEKAITUM 00pa3oM, 3allUIIAr0TCs
CTYZCHTOM B Ha3HAUY€HHOE MPENOAaBaTEIEM BpEMs.

Kpurepum ouenkmu:

- OLCHKa «3a4TCHO» BBICTABIIACTCA CTYACHTY, €CJIM OH BBIIIOJTHHUII pa60Ty N OTBETHJI Ha
KOHTPOJIbHBIC BOITPOCHI;

- O€HKa «HE 3a4TCHO», €CJIU CTYACHT HC BBIIIOJIHUII W CACTIAII FPY6]':>IC OIIHNOKHU B pa60Te nu
HC OTBCTHUJI HA KOHTPOJIbHBIC BOITPOCHI.



7.3. OneHo4HbIe CpeACTBA JJA NMPOMEKYTOYHOH aTTECTAUMHM IO MTOraM OCBOEHHS
AUCHHUILINHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 5

Ne i/t

Bormpochl k 3k3aMeHy

1

Kakue ompeneneHue, Ha3HaYeHHWE W KiIacCU(UKAIMS MEXaHHMYECKUX Iepead B paMKax
peIIeHNs] TUNOBBIX MHXXCHEPHBIX 3aJad MpU MPOCKTUPOBAHUU JETajed U y3II0B
MaIIMHOCTPOEHUS Bbl 3HaeTe?

HazoBuTe OCHOBHBIE KMHEMATUYECKUE W CHJIOBBIE COOTHOLICHMs B I€pefadax B paMKax
PELICHMsT THUIIOBBIX MH)KEHEPHBIX 3aJad IIpU IPOCKTUPOBAHMM JETAlIe M y3JI0B
MaIIUHOCTPOEHUS

B deMm 3axkiro4acTcsi KMHEMAaTUYECKUN pacyeT IPUBOAA B paMKax PELICHHs THUIIOBBIX
MHKCHEPHBIX 3a7a4 IPU IPOESKTHPOBAHUM JETAJICH U Y3JI0B MAIIMHOCTPOCHHUS?

Knaccugukarus 3y04aTeix nepeaad B paMKax pPeUIeHUs TUIIOBBIX WH)KEHEPHBIX 3a7a4 IpU
IPOEKTUPOBAHUHU JETAJICH U Y3JI0B MAIIMHOCTPOCHHUS?

Kakue cymiecTByroT mapameTpsl 3y0OUaThIX Mepeaad U uX reOMETPUUECKHE COOTHOIICHHS B
paMKax pEeLICHUS TUIIOBBIX MHYKCHEPHBIX 3a/1a4 IPU IPOCKTUPOBAHUU JIE€TAICH U Y3JIOB
MAaIIMHOCTPOEHHSI.

Paccka)xuTe Mpo OCHOBBI TEOPUHU 3yOUaTOro 3alelIeHHs B PAMKax pELICHUs TUIOBBIX
MHKEHEPHBIX 33]1a4 IPU IPOCKTUPOBAHUU ACTAICH U Y3J10B MAIIMHOCTPOCHHUSL.

Kak Brmusier uuciio 3yObeB Ha (GopMy M MPOYHOCTH 3y0a B paMKax pPEHICHUs THUIOBBIX
MH)KCHEPHBIX 3a/1a4 P IPOSKTUPOBAHUH JICTATICH M y3JI0B MAITMHOCTPOCHHSI.

PackpoiiTe moHsiTHE 0 3y0UaThIX MEpenadax co CMEUIEHHEM B paMKaxX PEHICHHUS THIIOBBIX
MHKCHEPHBIX 3a/a4 IPU MPOSKTUPOBAHUH JeTalIeH U Y3JI0B MAIIUHOCTPOCHHS.

Kaxue cymecTByIOT BUIBI pa3pyIIeHHs 3yObeB U KpUTEPUi pabOTOCTIOCOOHOCTH 3yOUaThIX
nepeaad B paMKax pelIeHUs TUIOBBIX MHKEHEPHBIX 3a/a4 IPH MPOCKTUPOBAHUU JI€Talei
M y3JI0B MAIlIMHOCTPOCHHSI.

10

Pacckaxure IIpo CHJIbl, HeﬁCTBYIOHIHe B 3alCIlJICHUH HpHMO3Y6OI>'I I_II/IJ'II/IH,Z[pI/I"IeCKOI\/’I
nepeaayn B paMKax pCIICHUA TUIIOBBIX MHXKCHCPHBIX 3a/1a4 IIPU MPOCKTUPOBAHUN I[eTaJIefI
M Y3JIOB MAIIMHOCTPOCHUS.

11

PacckaxuTe npo CuHibl, JEHCTBYIOIIME B 3alEIUIEHUU IWIMHIPUYECKON KOCOo3yOoi
nepeaayy B paMKax pelieHHs TUIOBBIX MHXKEHEPHBIX 3a/1a4 [TPH MPOSKTUPOBAHUU AeTaneil
M Y3JIOB MAIIMHOCTPOCHHMSL.

12

Pacckaxure IIpoO CUJIBI, HeﬁCTBYIOHIHe B 3alCIIVNICHU N HpHMO3Y6OI>'I KOHHYECKOU nepeaayn
B paMKaX pCHICHUA TUIIOBBIX MHXXCHCPHBIX 3ada4 MpU MPOCKTUPOBAHHUN I[CTaJ'ICI\/'I " yY3JI0B
MAIIMHOCTPOCHUS.

13

Kax OMMPCACIIAIOTCA KOHCTPYKIHA W MaTCpUalibl 3y6t1ame KOJICC B paMKax pCHICHUA
[TUIIOBBIX MHKCHCPHBIX 3ada4 IIPpHU NPOCKTHUPOBAHUUN z(eTaneﬁ 1 y3JIOB MAIIMHOCTPOCHHA.

14

M3 4ero cocToOuT pacuceT HpﬂMOSyﬁOﬁ I_II/IJ'II/IHI[pI/I‘-IeCKOI\/'I nepeaadyn Ha KOHTAKTHYIO
MPOYHOCTh B paMKaxX PpCHICHUA THUIIOBBIX HWHXXCHCPHBIX 3alad IIPU MPOCKTHUPOBAHUU
z[eTaneﬁ 1 yY3JIOB MAIIMHOCTPOCHU .

15

M3 yero cocTouT pacueT MNpsAMO3yOOoN NUJIMHAPUYECKOW IMeperadyd Ha W3THOHYIO
IPOYHOCTh B paMKax pELIEHUS TUIOBBIX HWH)KEHEPHBIX 337ad P IPOEKTUPOBAHUU
NeTaJIe U y3JI0B MATMHOCTPOECHUS.

16

Yto Takoe NUIMHAPHUYCCKUC KOCO3y6]:IC nepeaadyn U 3KBHUBAJICHTHOC KOJIECCO B PaMKaX
PCUHICHUA THIIOBBIX HWHXCHCPHBIX 3alad IIPpU MIPOCKTHUPOBAHUU neTaneﬁ H Y3JI0B
MAIIMHOCTPOCHUSA

17

OnumuTe 4YepBsSYHBIE Tepenadd, oOImue CBEACHHS, KiIaccuukanmus W TEeOMeTpus

HUCPBAYHBIX NUJIMHAPHUYCCKUX MCPCAadY B paAMKaAX PCHICHUSA THIIOBBIX MHXXCHCPHBIX 3aJ1a4




Ne i/t

Bomnpocsl K 3k3aMeny

[pU POSKTUPOBAHUHU JIeTaJIel U Y3JI0B MAIIMHOCTPOCHHUSI

18

Kakue ObIBarOT CHIJIbI, HeﬁCTBYIOHlHe B 3alCIUICHUU YCPBAYHBIX IMEPCAad, U YTO TaKOC
K.II.O. B paMKaX PCIICHUA TUIIOBBIX MHXXCHECPHBIX 3aJa4 IIPpU IIPOCKTUPOBAHHUN ,Z[CTaJ'Ieﬁ u
3JIOB MAIIIMHOCTPOCHU A

19

Kakue uCnoap3yloTCs MaTepuallbl 4EepBAYHOM IIapbl B paMKaxX pELICHHsS THUIIOBBIX
MH)KEHEPHBIX 33J1a4 IIPU NPOCKTUPOBAHUU ACTAICH U Y3J10B MAIIMHOCTPOCHUS

20

Kakue ObIBaloT BUABI pa3pylIeHHs 3yObeB UEPBAYHBIX KOJIEC B PAMKaX PEHICHHS TUIIOBBIX
MHKEHEPHBIX 33ia4 IPU IPOSKTUPOBAHUHU JIeTaJIEH U Y3JI0B MAIIMHOCTPOEHHUS.

21

Pacuet Ha IMPOYHOCTH YCPBAYHBIX IICPEaay.

22

Onummre o0IIyI0 XapaKTEpPUCTUKY PEMEHHBIX Iepeiady, UX OCHOBHbIE I'€OMETPHYECKHE
COOTHOIIEHUSI B paMKaxX PEIICHHs] TUIIOBBIX WMHXEHEPHBIX 3a7a4 MpH MPOCKTUPOBAHUU
neTasneil M y3710B MaTHHOCTPOCHUS

23

Kakue ObIBalOT CHIIBI, ACWCTBYIONINE B BETBSIX PEMHs MpU paboTe mepeayn BXOJIOCTYIO B
pamMKax pelIeHUs TUIIOBBIX MH)KEHEPHBIX 3a/1ad IPU MPOEKTUPOBAHUU ACTAJIEH U Yy3JI0B
MAaIIMHOCTPOECHHSI.

24

Kakue ObIBalOT CHJIBbI, JIEHCTBYIOIIME B BETBSAX pPEMHs MpH paboTe mepenayu IMoj
Harpy3KOil B paMKax pelIeHUs THUIOBBIX WHXXEHEPHBIX 3aJa4 NpPH MPOCKTUPOBAHUHU
neTaneil ¥ y3J10B MalIHHOCTPOCHUS.

25

Kakne ObIBatOT KpUTEpHUH pabOTOCHOCOOHOCTH PEMEHHOW Tepenavyd B paMKaxX peHIeHUs
TUIOBBIX MHKCHEPHBIX 33/1au IPU MPOESKTUPOBAHUM JIETATICH U Y3JI0B MAIIMHOCTPOEHHUSL.

26

Uro Takoe TAroBas CIHOCOOHOCTh PEMEHHOW IMepenayd M KaK TPOBOJUTCS pacueT IIo
KPUBBIM CKOJIB)KEHMS B paMKax peELICHWS TUIIOBBIX HWHXXEHEPHBIX 3a1ady IpH
MMPOEKTUPOBAHUH JICTAJICH U Y3JIOB MAILTUHOCTPOECHUS.

27

Yto Takoe JOJIT'OBCYHOCTD peMHeﬁ H KaK IIpOBOAUTCA PaCUCT I10 MAKCUMAJIbHbBIM
HAIMPSOKCHUAM B paMKax PCHICHUS THUIIOBBIX MHXXCHCPHBIX 3ada4d HpU MPOCKTUPOBAHHU
Z[eTaJ'IefI H Y3JIOB MAlIIMHOCTPOCHU S

28

Pacckaxute mnpo obOmue cBeneHus llenmHblx nepenay, NPUBOJHBIE LEMH, 3BE3JI0YKH,
[EePENaTOYHOE YHUCIO U TE€OMETPUYECKHUE COOTHOIICHHS B PaMKaxX PpELICHUS TUIIOBBIX
MHKEHEPHBIX 33/]1a4 IPU NPOCKTUPOBAHUU AETAICH U Y3J0B MAIIMHOCTPOCHUS

29

Kakue ObIBAIOT CHIIBI, IEMCTBYIOIIUE B BETBAX LIENHU LEMHON Mepeiayl B paMKaXxX peIIeHus
TUIIOBBIX MHYKEHEPHBIX 33J1a4 IIPU POECKTUPOBAHUHU JETAJIEH U Y3JI0B MAILTUHOCTPOECHUS.

30

Kakue ObIBalOT KpuTepuil pabOTOCIOCOOHOCTH W IEMHBIX NEepesad M OCHOBBI pacyera
nepeaayd poJMKOBOM (BTYJIOYHOI) IIETbI0 B paMKax pPELIEHHs THUIIOBBIX WH)KEHEPHBIX
3ajay pH MPOEKTUPOBAHUU JIeTAJIEH U Y3JI0B MAIIMHOCTPOECHHSI.

31

Onummre O6H.[I/Ie CBCACHUSA PO (l)pI/IKI_II/IOHHLIC nepeaaun, MaTcpualibl KaTKOB U YCIIOBUC
pa6OTBI nepeaayr B paMKax pCUICHUA TUIIOBBIX MHKCHCPHEBIX 3aaa4 IIPU MPOCKTUPOBAHUN
z[eTaneﬁ 1 y3JIOB MAIIMHOCTPOCHU

32

Kakue ObIBatOT BHABI pa3pylieHUs paboyuX MOBEpPXHOCTEW (PHUKIMOHHBIX KATKOB B
pamMKax peLIECHUs TUIIOBBIX MHXKEHEPHBIX 3a1ad IPU NPOEKTUPOBAHUU ACTAIEH U Y3JI0B
MaIIMHOCTPOEHHUS.

33

B yem 3axitoyaercsi CyTh HWIMHAPUYECKON (PPUKIMOHHON Nepegaue B paMKax pelieHus
TUIOBBIX MHKEHEPHBIX 33]1a4 [IPH MPOSKTUPOBAHUY JIeTaIeH U y3JI0B MAIIMHOCTPOCHHUSI.

34

JU1s 4ero mpeaHa3sHa4YeHbl BapUaTOpPbl B PaMKax PELICHUs TUIIOBBIX MHXKCHEPHBIX 3a1ad
[IPU IPOEKTHUPOBAHHUHU JIETAJIEN U Y3JI0B MAIIMHOCTPOEHHUS.

35

YUto Ha3bIBaeTCS PEAYKTOPOM, OIMUIIHUTEC UX 06H_II/IC CBCIACHUA U KHaCCI/I(I)I/IKaI_[I/IIO B paMKax|
PCUHICHUA THIIOBBIX HWHXCHCPHBIX 3alad IIPpU MIPOCKTHUPOBAHUU neTaneﬁ H Y3JI0B
MAIIMHOCTPOCHUS.

36

OnummnTte 3y6‘-IaTLIC PECAYKTOPBI U MYJIBTUIUIMKATOPBI B paMKax PCHICHUA THIIOBBIX
MHXXCHCPHBIX 3a4a4 ITPU MPOCKTUPOBAHNN I(eTaJ'IeI\/’I 1 Y3JIOB MallIMHOCTPOCHH.

37

Kax IMPOUCXOOUT CMA3bIBAHUC PCAYKTOPOB U BBI60p Macjia B paMKax PCIICHUS THUITOBBIX




Ne i/t

Bomnpocsl K 3k3aMeny

MHKEHEPHBIX 33J1a4 IPU MPOESKTHUPOBAHUH JIeTaJIel U Y3JI0B MAIMHOCTPOCHHUS.

38

B yeM 3akimrodaroTcs MMPUHIUIIBI Hp606pa3OBaHI/ISI ABWIKCHUS B paMKaxX pCHICHUA THIIOBBIX
MHXXCHCPHBIX 3aJa4 ITPU MPOCKTUPOBAHNHU I[CTaJ'ICI\/'I 1 yY3JIOB MallIMHOCTPOCHMSI.

39

Hepqu/ICHI/ITe ACTAaJIM U y3JIbl MalllUH B paMKax PCIICHHA TUIIOBBIX MHXXCHCPHBIX 3aJay
MpH ITPOCKTUPOBAHNU z[eTaneﬁ M Y3JI0B MAIIMHOCTPOCHMSI.

40

Kaxune MPCABABIAIOTCA TpGGOBaHI/ISI, NpEABABIACMBIC K MallIMHAM U UX ACTAJIAAM B paMKaX|
PCUICHUA THIIOBBIX HWHXXCHCPHBIX 3alad IIpU MIPOCKTHUPOBAHUU ,Z[CTa.]'IefI H Y3JI0B
MAIIMHOCTPOCHUS.

41

Kakue ObIBalOT HArpy3ku, JACHCTBYIOLIME B MallMHAX B paMKaX pPELICHHUS THUIIOBBIX
MH)KEHEPHBIX 33J1a4 [IPU IPOCKTUPOBAHUU ACTAJICH U y310B MAIIMHOCTPOCHHUSL.

42

Onumure KpUTepuu padoTOCHOCOOHOCTH B PAaMKax PELICHHUS THUIIOBBIX WH)KEHEPHBIX
3aJa4 IPU NPOCKTUPOBAHUU JI€TAJICH U Y3JI0B MAIIMHOCTPOCHHUSL.

43

Kak ocymiecTBisieTcss BHIOOpD MAaTEpUaNOB W ONPEAEICHUE IOMYCKAEMBIX PACYETHBIX
HaNpsOKEHUH B paMKax peIIeHUs TUIIOBBIX HMHXKEHEPHBIX 3ajjad IpU IPOEKTHUPOBAHUY
NEeTAJIeH U y3JI0B MATMHOCTPOCHUS.

44

OnuimTe NpoeKTHBIA U MIPOBEPOYHBIM pacueT B paMKax PEIICHHS TUIIOBBIX MHKEHEPHBIX
3ajayd MpU NPOCKTUPOBAHHUM JIETAIECH U Y3J10B MAIIUHOCTPOCHHS.

45

Pacckaxxurte IIpo KJ'IaCCI/I(I)I/IKaI_[I/IIO, Ha3Ha4YeHHE U 00J1acTH IIPUMCHCHUA PA3JIMYHBIX BUJI0B
COGI[I/IHGHI/Iﬁ u Tpe6OBaHHI>'I, NpEABABIACMBIX K COCANHCHUAM B paMKaXxX PCIICHUA TUIIOBBIX|
MHXXCHCPHBIX 3aaa4 ITPH IIPOCKTHUPOBAHUH I[eTaJ'Ieﬁ H Y3J1I0B MAllIMHOCTPOCHHU .

46

Pacckaxxute Mpo CBapHbIE COEAMHEHHUS, OINULIMTE UX OOILIYI0 XapaKTEpUCTHKY,
TOCTOMHCTBA W HEIOCTaTKH, O00JacTb IPUMEHEHHs B paMKaxX pELIeHUs THUIIOBBIX
MHYKEHEPHBIX 33]1a4 IPU IPOCKTUPOBAHUU ACTAICH U y3J10B MAIIMHOCTPOCHHMUSL.

47

Kakue Bbl 3HaeTe€ OCHOBHBIE THIIBI M 3JIEMEHTHI CBAapHBIX IIBOB B paMKaX PpELICHMS
TUITOBBIX MHKEHEPHBIX 33/1a4 IPHU POSKTHPOBAHUHU JETAIEH U Y3JI0B MALIMHOCTPOEHUS.

48

B 4yeM cOCTOUT pacyer Ha POYHOCTH CTHIKOBBIX CBAPHBIX COCAMHEHUHN B paMKaX peLICHUs
TUITOBBIX MHKEHEPHBIX 33/1a4 IPHU POEKTHPOBAHUHU JETAIEH M Y3JI0B MAIMHOCTPOECHUS.

49

B gem cocrout pacuc€T Ha NPOYHOCTH HAXJICCTOUYHBIX COGI[I/IHCHI/Iﬁ B paMKax pCIICHUA
[TUIIOBBIX MHKCHCPHBIX 3a/1da4 IIPU IIPOCKTHUPOBAHUU I[eTaJ'Ieﬁ 1 Y3JIOB MAIIIMHOCTPOCHMU.

50

Uto Takoe 3aKJIEMOYHBIE COCAMHEHUsS, OOJACTH TPUMEHEHUS W BHUIBI COCAMHEHUH,
MaTepuasibl 3aKJIENOK B paMKax peELICHUs THUIIOBBIX WHXKEHEPHBIX 3a1ad IpH
MPOEKTUPOBAHUH JIETAJICH U Y3JIOB MAILTUHOCTPOCHUS.

51

B 4em cocrtout pacuceT 3aKJIICTIOYHBIX COG)II/IHGHI/Iﬁ B paMKaX pCeHICHHUA THUIIOBBIX]
MHXCHCPHBIX 3a4a4 IMPU MPOCKTUPOBAHHUN I[@Taﬂeﬁ 1 Y3JIOB MAIlIMHOCTPOCHMH.

52

YUTo Takoe IIMOHOYHBIE COCIMHCHUA, O6H_II/IC CBCACHUA, PA3HOBUAHOCTH IIIIOHOYHBIX
COGI[I/IHGHI/II\/'I B paMKax pCHICHWSA THIOBBIX HWHKXCHCPHBIX 3aJdad IpU HNPOCKTUPOBAHWUN
z[eTaneﬁ 1 y3JIOB MAIIMHOCTPOCHU .

53

B geMm coctout pacucT COCAUHCHHA MPU3MATUYCCKUMU HIMIOHKAMWU B paMKaxX PCIICHHSA
[TUIIOBBIX MHKCHCPHBIX 3a/1a4 IIPU IMPOCKTHUPOBAHUU neTaneﬁ 1 Y3JIOB MAILIMHOCTPOCHMU .

54

B gwem coctour pacu€T COCAWMHCHHA CCTMCHTHBIMHU IHIIIOHKaAMMW B paMKaX pCIICHUA
TUIIOBBIX MHKCHCPHBIX 3ada4 IIPpHU IPOCKTHUPOBAHUU IleTaJ'IefI 1 y3JIOB MAIIIMHOCTPOCHHA.

55

Ydro Takoe HOIJIMIIEBBIC COCANHCHUA, HUX 06II_II/IC CBCIACHUSA, PASHOBUIAHOCTH NIIIMUIICBBIX
COCIMHEHUI B paMKax pPEIIECHUs TUIIOBBIX HMHXXEHEPHBIX 3aJad IMPH IPOEKTUPOBAHUU
NeTaJIe U y3JI0B MATMHOCTPOEHUS.

56

Onumure PacueT MIJIMLOCBBIX COGJII/IH@HI/Iﬁ B paMKax pPCIICHHA THIIOBBIX WHXCHCPHBIX
3aaaq IMpru IPpOCKTUPOBAHUHA ,Z[CTaJIefl 1 Y3JIOB MAIIHUHOCTPOCHU .

57

B 4em coCTOMT mpolecc KOHCTPYMPOBAaHHs KOPIYCHBIX JETalel B paMKax pelIeHUS
TUIIOBBIX MHYKEHEPHBIX 33/1a4 IIPU POSKTUPOBAHUHU JETAJIEH U Y3JI0B MALTUHOCTPOECHUS.

58

Onuiure O6HII/IG IMPUHIUIIBEI KOHCTPYUPOBAHUA JTUTBIX KOPITYCOB, NX OCHOBHBIC 3JICMCHThBI

VINTHIX KOPIIYCOB B paMKaXx PCHICHUSA THUIIOBBIX MHKCHCPHLIX 3aJid4d IMPU MMPOCKTUPOBAHUHU




Ne n/mt Bormpockl k 3k3aMeHy

netaneil ¥ y3J10B MAIIHHOCTPOCHHUS.

59 [Kakas cymiectByer —KiacCH(HKAamMs ~KOPIYCHBIX —JeTaledd, HX Marepuaibl U
KOHCTPYMPOBAHHE CBapHBIX KOPITYyCOB B paMKax PEIICHHs THIIOBBIX WH)KCHEPHBIX 3ajady
[pY IPOSKTHPOBAHUY JICTANICH U Y3JI0B MATMHOCTPOCHHUSI.

60 |Onumute Ki1accuPUKAMIO MPYXKUH U YIPYTUX SJIEMEHTOB, UX Ha3HAUYE€HUE U UX POJIb B
MaITMHOCTPOEHUH, MaTepuaibl B PaMKax pPEIICHHs TUIOBBIX HMHXKEHEPHBIX 3a7ad Ipu
POEKTUPOBAHUHU JETAJICH U Y3JI0B MAITMHOCTPOCHHUS.

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

dopma
NpoBeIeHUsI
Cemectp . Kpurtepuu u HOpMbI OLEeHKH
NMPOMEKYTOYHOMH
aTTecTaluu
5 IK3aMEH COTJIIMYHOY 80-100 6amoB
«XOPOIIO» 60-79 GatoB
«YJIOBJIIETBOPUTEIHHOY 40-59 GayoB

«HEYAOBIETBOPUTEIHHO 0-39 6anos




8. YuebHo-MeToaMUYeckoe M HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILINHBI

8.1. Obs3aTesbHAs IMTEPATyPa

ABTOpr, COCTaBUTEC/IN

3arsiaBue (3aroJjioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3nanusa

Koau4yecTBO B
HAY4YHOM
oudamorexe /
HaunmMmeHnoBaHue
9BC

I'ypesnu IO. E.

PacueTt 1 OCHOBBI KOHCTPYUPOBAHU

JeTanel MamuH | y9eOHHK JUis By30B. B 2 T.

T. 1. Ucxonusie nonoxenus. CoeqMHEHUS
neraneit mamuH. Jleranmu nepenad / 1O. E.
I'ypeBuu, A. I'. Cxuptnanze. - Mocksa :
KYPC : UHOPA-M, 2020. - 239 ¢. : um. -
URL:
https://new.znanium.com/catalog/product/10
73038 (nara obpamenus: 11.02.2020) . -
Pexwum noctymna: neKTpoHHO-
OoubaroTeyHas cuctema
"ZNANIUM.COM". - ISBN 978-5-906923-
29-5. - TekcT : 2JeKTPOHHBIH.

YyeOHUuK

2020

Znanium.com

I'ypesnu IO. E.

I'ypesuuy, 1O. E.

Pacuer u 0CHOBBI KOHCTPYUPOBAHUS
JIeTaJIe MaIlvH : y9eOHMK JJ1 BY30B. B 2 T.
T. 2. Mexaunueckue nepegauu / 1O. E.
I'ypeBuu, A. I'. Cxuptnanze. - Mocksa :
KYPC : UH®PA-M, 2020. - 247 c. : un. -
URL:
https://new.znanium.com/catalog/product/10
73039 (mara obpamenus: 12.02.2020) . -
Pexum noctymna: OneKTpoHHO-
OMOIMOTEYHAs CHCTEMA
"ZNANIUM.COM". - ISBN 978-5-906923-

VueOHUK

2020

Znanium.com




Tun (yueOHUK, yueOHOe

KoaunuecTBo B

Ne nocooue, yuedHo- Hay=nou
wn ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) METOHYECKOE OCOBHe, I'ox u3panus oudamoTexe /
npaKTHKYM, 1p.) HaumenoBanmue
IBC
60-8. - TeKCT : PICKTPOHHBIMN.
3 | MoBuun M. C. OCHOBBI TEXHUYECKON MEXaHUKH : YICOHUK | YUeOHHK 2020 IPRbooks
/ M. C. MoBnuH, A. b. U3paenur, A. T
Py6amkwus ; o pex. I1. U. beryna. - 2-¢
U31., (3JEKTPOHHOE, CTEPEOTHUITHOE). -
Cankr-IlerepOypr : [Tonurexnuka, 2020. -
287 c. : mn. - URL:
https://www.iprbookshop.ru/94833.html
(mara oopamenus: 03.06.2021). - Pexxum
nocryna: [L{udgpoBoit o6pazoBarenbHbIN
pecypc IPR SMART. - ISBN 978-5-7325-
1087-4. - TekcT : 2IeKTPOHHBIN.
8.2. JlonosinuTebHAS JJUTEPATYypa
Tun (yueOHuK, yueOHOE KO‘HH%CTEO B
Ne nocodue, yuedHo- HayHHon
o/ ABTOPBI, COCTABUTEH 3ar/iaBue (3aroJjioBoK) MeToIecKoe HocoHe, I'oa u3nanus oudamorexe /
HPAKTHKYM, IP.) HaumenoBaHue
IbC
1 | TronseB A. B. Jleramu mamuH : yaeOHuk / A. B. TroHsieB, | ydeOHUK 2022 OBC «Jlaub)

B. Il. 3Be3naxos, B. A. Barnep. - U3n.2-e,
ucnp. u aon. - Cankr-IlerepOypr : Jlans,
2022. - 736 c. : uin. - (Y4eOHUKH TSI BY30B.
CnenuanpHas nurepatypa). - URL:
https://e.lanbook.com/book/211130 (nara
obpamienus: 13.12.2022). - Pexxum goctyma:
DNEeKTPOHHO-OMOINOTEUHAs CHCTeMa
"Jlanp". - ISBN 978-5-8114-1461-1. - TekcT




Ne
n/n

ABTOpLI, COCTaBUTEC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3panusa

Koau4yecTBO B
HAY4YHOM
oudamoreke /
HaumenoBanue
9BC

: DJICKTPOHHBI.

I'ynma, H. B.

Heramu mamus : yaueObnuk / H. B. I'ynua, B.
I'. Knokog, C. A. FOpkoB ; mog o6m1. pexa. H.
B. I'ynmua. - M3a. 3-e, ctep. - CaHkT-
[TerepOypr : Jlans, 2022. - 416 c. : un. -
(Yuebuuku aist By3oB. CrienuanbHas
mutepatypa). - URL:
https://e.lanbook.com/book/211154 (narta
obpamenusi: 17.11.2022). - Pexxum noctyna:
DNeKTpOHHO-OMOIMOTeUHasl CUCTEMa
"Jlanp". - ISBN 978-5-8114-1091-0. - Tekcr

: DJICKTPOHHBI.

y4eOHUK

2022

9BC «Jlanb»

Octaxkos 10. A.

IIpoekTupoBanue AeTalIel U y3110B
KOHKYPEHTOCIIOCOOHBIX MAIllUH : y4eo.
rmocooue / FO. A. Octskos, U. B.
[lleBuenko. - Cankt-IlerepOypr : Jlans,
2022. - 336 c. : uin. - (Y4eOHUKH TSI BY30B.
CrneuunanbHas nutepatypa). - URL:
https://e.lanbook.com/book/211364 (nara
obpamenusi: 13.12.2022). - Pexxum pocryma:
DNeKTpOHHO-0MOIMOTeUHas cUCTeMa
"Jlanp". - ISBN 978-5-8114-1432-1. - TekcT
: DJIEKTPOHHBIN.

yuebHoe rnocodue

2022

9BC «Jlaap»

MBanos M. H.

Jleranu mamuH : yueOHUK 1715 By3oB / M. H.
HBanos, B. A. ®unoreHos. - U3x. 16-¢,
ucrtp. u gom. ; ['pud MO. - Mocksa :
FOpaiir, 2020. - 408, [1] c. : ui. - (Beiciee
oOpazoBanmue). - [Ipenm. ykas.: c. 404-405. -
bubnmorp.: c. 402-403. - ISBN 978-5-534-

y4eOHUK IS BY30B

2020




n/n

ABTOpLI, COCTaBUTEC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3panusa

Koau4yecTBO B
HAY4YHOM
oudamoreke /
HaumenoBanue
9BC

07341-6 : 849-00. - Tekcr :

HEINOCPEICTBEHHBIM.




8.3. Ilepeyenb mnpogeccHOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIHPABOYHbBIX
cHCTEM

Jlanp [DnekTpoHHBINA pecypc]: aneKTpoHHO-OnOmMoTeyHas cucrema «Jlaup». —3ari. c
tuty. skpana. — URL: https://e.lanbook.com/

Hayunass osnektponnas Oubnmoreka eLIBRARY.RU [DnektponHslii pecypc]:
nHopmanuonnsii nopran / OO0 "PYHOB"; Cankr-IleTepOyprckuit rocyaapCcTBEHHBIN
yHHBepcHTET. - M.: [0. u.], 2005. - 3arn. ¢ Tutyi. skpana.- URL: www.eLibrary.ru

3. PykoHT [DnekTpoHHBIA pecypc|: HauoOHaNbHBIA mHQPpPoBO pecypc / OO0
«ArenrctBo Kuura-Cepsuc». - M.: [6. u.], 2011. - 3arn. ¢ turyn. skpana. -URL:
http://www.rucont.ru

http://thescipub.com/journals/ajeas - perien3upyemsiii xypHaa American Journal of
Engineering and Applied Sciences - myOmukyeT pe3yabTaThl HCCIEI0BaHUN B 00aCTH
WHXCHEPHBIX HAayK (MpUKIaaHas (U3MKA U MPUKIATHAS MaTeMaTHKa, aBTOMATH3aIUs U
yOpaBlieHUEe,  XMMHYECKas TEXHOJIOTHs, KOMIBIOTEpHAs TEXHHKa, HWH(OpPMATUKY,
WH)KCHEPHbIE JaHHBIE M pa3pabdOTKa MPOrpaMMHOIO OOECIEUYEHHUs, SKOJIOTHYEeCKas
WHXCEHEepHUs, JJCKTPOTEXHUKA, TMPOMBILIUICHHAS HHXXEHEpHs, HHPOPMAIIOHHBIE
TEXHOJIOTUM ¥ HMH(POpPMATHKa, MaTepUANOBEACHNE, H3MEPEHHE W METPOJIOTHS,
MalIMHOCTPOEHUE, MEAMUIMHCKas (U3MKa, DJHEpreruka, oOpaboTKa CHUTHAIOB U
TEJICKOMMYHUKAIIHH.

http://rsta.royalsocietypublishing.org/ - xypuan Philosophical Transactions A
MPEIOCTABIIAET CBOOOJHBINA JIOCTYI K HAYYHBIM MYOJMKALMUSIM MO CIEAYIOUIUM TeMaM:
WHXCHEPHBIC, (PU3HUECKUEC, MATEMAaTHICCKUE HAYKH.
http://www.medwelljournals.com/archive.php?jid=1816-949x — xypuan Journal of
Engineering and Applied Sciences (Medwell Journals) mnpencraBiseT craThbu cC
pe3yJabTaTaMi Hay4YHBIX MCCIIEOBAaHUN B 00JaCTH MHXKEHEPHBIX HAyK (MaTeMaTHKa,

DIIEKTPOTEXHHUKA, MalInHOCTPOEHHE, SHEPreTHKa, aBTOMOOMJIECTPOECHHE,
6I/IOXI/IMI/I‘IGCKaf:[ HHXXCHCPUS, CTPOUTCIIbHAA HWHKCHCPUS U T.I[.).
e https://doaj.org/ - pecypc, KOTOpBIi oOOecreuyuBacT AOCTYH K IMOJHOTEKCTOBBIM

9JIEKTPOHHBIM JKypHaJIaM TpeJHa3HaueH JUIsl MOMCKa MO Ha3BaHMIO CTaTbU (KypHasa)
mwi 1o teme. DOAJ cTaBUT 11e/1bl0 BCECTOPOHHEE OCBEIIEHHWE HAy4YHOM IMEpPHOMKH,
HaxoJsIIEWcs B OTKPBITOM JIOCTyIIE M HCHOJb3YIOUIEW ONPEIECIIEHHBIE MEDPHI,
rapaHTUPYIOLIUE IOCTOMHOE KaueCTBO UX COJECPIKAHUS

8.4. Ilepeuenb NpOorpaMMHOro obecnevyeHus

PexBHU3UTHI 10roBopa

n/n HaumenoBanmue I1O N
(naTa, HOMep, CPOK AeHCTBUSA)
1. Windows: noroBop Ne 757 or 04.07.2018, cpoxk
JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc koHTpakT Ne 1653 ot 14.12.2018, cpok
JIEHCTBHSI — OECCPOUHO
2. Office Standard:1 moroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEHCTBUS — OECCPOTHO
AcademicEdition
3. CATIA V5 poroBop Ne 1555 or 31.12.2013, cpok

JefcTBUS — 6ecCpOUHO

8.5. Onucanne MarepuaJbHO-TEXHHUYECKOIi 0a3bl, HEOOXOAMMOM I OCylIeCTBJIEHUS
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE



https://e.lanbook.com/
http://www.elibrary.ru/
http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

HanmeHnoBanue 000py10BaHHBIX
Y4eOHbIX KAOUHETOB, JadopaTopuid,
MacCTepPCKUX U JAP. 00beKTOB /1JIs1 IPOBeAeHHUs
NMPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeIEeHUI VISl CAMOCTOSITeIbHOIH PadoThI
o0yyaonuxcs (HoMep ayIuTOpHuu)

IlepeyeHb OCHOBHOIO
000pya0BaHUsA

VYyebHas ayiuTopHs 1Jis1 TPOBEACHUS 3aHATUMA
JICKIITMOHHOTO THUIIA.

VYyebHas ayiuTOpHs 1Jis1 TPOBEACHUS 3aHATUM
CEMHHAPCKOT'0 THIIA.

YyeOHast ay TMTOpUs AJII KYPCOBOTO
POCKTUPOBAHUS (BBITIOJTHEHHUS KYPCOBBIX
pabor).

VYdeOHast ay TUTOpHS JJIs1 TIPOBEICHHSI TPYTIIIOBBIX
U MHAUBUAYAJIbHBIX KOHchIBTaI_II/Iﬁ.

YyeOHast ayTuTOpUs AJIsl IPOBEACHUS 3aHATHIA
TEKYILEro KOHTPOJISL U IPOMEKYTOUHOM
aTTECTAIlHH.

I'-440

CroJibl ydeHHUYECKHUE, CTOI
IpenoaBaTeabCKUi, CTyIbs
YUYEHUYECKUE, T0CKA ayAUTOpHAas
(menoBast)

VYdeOHast ay TuTOpHS JUIs IPOBEICHUS 3aHITUI
JIEKLIMOHHOTO THNAa. Y4eOHas ay IuTopus AJis
NIPOBE/ICHUS 3aHATUI CEMUHAPCKOTO THIIA.
Y4eOHast ayTuTOpUs U1 KYPCOBOTO
POCKTUPOBAHUS (BBITIOTHEHHUS KYPCOBBIX
pabor). YueOHast ay TuTOpus I TPOBEICHUS
IPYMIOBBIX U UHAWBUAYAIbHBIX KOHCYJIbTAIIUH.
Y4yeOHast ayTuTOpUs I TPOBEICHUS 3aHATHI
TEKYIEr0 KOHTPOJIS U IIPOMEKYTOYHON
aTTeCcTaluu

I-427

CroJibl ydeHHUECKHE, CTOI
IIPEN01aBaTENIbCKUM, CTYJIbs
YYEHUYECKUE, OCKA ayAUTOPHAs
(menoBast)

KommnbrorepHsiit kinacc. YueOHast ay TUTOpHS JJIs
IIPOBEJEHUS 3aHATUH JIEKIIUOHHOTO TUIIA.
VYyeOHast ayiuTopusi AJi1 IPOBEACHUS 3aHATHI
CEeMMHAPCKOro THUMa. Y4yeOHas ayAuTOpHs JUIs
IIPOBEJICHUS JIaDOPATOPHBIX padboT. YuebHas
ayJIuTOpus 1JI1 KypCOBOTO IPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX paldoT). YueOHas
ayJIUTOpUs JJI1 IPOBEAEHUS IPYIIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAaU YueOHast
ayJIUTOpUs JJI1 IPOBEAECHUS 3aHATHI TEKYLIETO
KOHTPOJISI U TPOMEXYTOUYHOM aTTecTalluu
I'-334

Croiibl ydeHHUYECKHUE, CTOI
MPEnoAaBaTeIbCKUN, CTYIbs
YYIeHUYECKUE, TOCKA ayJUTOpHAs
(menoBas), 1K ¢ BBIXO0M B CE€Th
HNutepHer

[Tomernienue a1 cCaMOCTOSTENHHON pabOTHI

00y4armuxcs
I'-401, C-508

CTonBl yYEeHHYECKHE, CTYIbS
yueHndeckue, [IK ¢ BbIX00M B ceTh
HHTtepHeT
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