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 4. JleTajiu MAalIMH ¥ OCHOBBI KOHCTPYUPOBAHUS

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJITOTOBKH
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00eCTICUeHNEe MAIIMHOCTPOUTEILHBIX TTPOU3BOJICTB

HaIpaBICHHOCTH (TIPodHIIb)
TexHoIorusI MAIIMHOCTPOCHHUS

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

Pacnpelleﬂelme YaCoB JUCHHUIIMHBI IO CEMECTPaM

Cemectp 5

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaTuit
Jlexnun 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

JAOKYMEHT NMOAMUCAH
BNEKTPOHHOW MOAMUCHIO

epTiduKaT: 0104768F0047AFD1BEAS4ECB6ETF34DD2B
nanenew; Cenveanos Anexcarip Cepreesud
ficTeuTenex: ¢ 08.11.2022 A0 08.11.2023
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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
HAarpaBJIeHUs TOATOTOBKU
15.03.05 KoHCTpYyKTOPCKO-TEXHOJIOTHYECKOE 00ECIeYeHNUE MAIITMTHOCTPOUTEIHHBIX ITPOU3BOICTB

Cpoxk aeiicTBusi padoyeii mporpaMMspl JHCHUIUIMHBI 10 «21» nexadpst 2028 r.

COI'JTACOBAHO

3aBenyromnuii kadeapoit
«Ob6opynoBaHKe U TEXHOJIOTHH MAIIMHOCTPOUTEIILHOTO MTPOU3BOICTBA»

« _» 20 H.1O. Jlorunos
(noonucw) (U.0. Damunus)

YTBEPXJIEHO

Ha 3acenannu xadenps
«HaHoTexHONIOTrMN, MaTEPUATIOBEICHUE U MEXAHUKA»

(mpotokon 3acemanust Ne 1 ot «__» aBrycra 2023 r.).



1. lleqb ocBOeHHS TUCHHUTIIMHBI

Llens OCBOEHHSI TUCIUIUIMHBI — JaTh CTYA€HTaM 3HaHMS U HABBIKH 110 IPHMEHEHUIO METOa
HUCCIICAOBaHUA CBOMCTB MEXaHM3MOB M MAaIlIMH H IMPOCKTUPOBAHHUIO UX CXEM, KOTOPLIC ABJIAKOTCA
OOIIMMHM JJIs1 BCEX MEXaHM3MOB HE3aBUCHMO OT KOHKPETHOTO Ha3HAYECHUS MAIMHBI, IPUOOpa Win
armapara.

2. Mecto mucuuimuiaibl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs [aHHas AUCLHUILIMHA:
«MnmxenepHas rpaduka», «Broicmas matemarukay, «Pusnkay, «MaTtepraaoBeeHUE U TEXHOIOTUs
KOHCTPYKLIMOHHBIX MaTtepuaynoB 1, 2», «Mexanuka. Teopernueckas MexaHuka», «MexaHuKa.
ConpoTuBieHue MaTepuanaoBy, ««Mexanuka. Teopus MallliH U MEXaHU3MOB»Y.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOfI JUCHUITIIMHBI HGO6XOI{I/IMO KakK

npenectsytouiee: «Po00TU3MpOBaHHBIE KOMIUIEKCHI M aBTOMaTHYECKUE JIMHUNY, «O00pynoBaHMe
JUISL TalKW», « ABTOMAaTH3aLUsl CBAPOYHBIX ITPOLIECCOBY.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

dopmMupyemMblie U
pMHpY NHaukaTopbl JOCTHIKEHUS

KOHTpOJIUpYyeMble .. IInanupyemsble pe3yJibTaThl
POTHPY KOMMeTeHIIUI Py pesy
KOMIIeTEHIM U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Koa 1 HAMMEHOBaHUE)

- Crioco6en yuyactBoBath B | OITK-9.1. [Tpumensier | 3HaTh:

pa3paboTKe IPOEKTOB HABBIKM PEIICHUS THIIOBBIX | - OCHOBBI M METO/IbI IIPOCKTHPOBAHHU,
15631 (S05071 MHIKEHEPHBIX 327124 OCHOBHBIE cTaguu pa3paboTku
mamuHocTpoenus (OITK- U3JIENNIA; THUIOBBIE TpeOOBaHUS K
9) KOHCTPYKIIHSM U JIETAJISIM.

- YCTpOMCTBO, Ha3HA4Y€HHUE M pacyer
MEXaHMYECKUX IMepenay, THUIOBbIX
y310B M Jeranedl mpuOopoB u

YCTaHOBOK;
- KOHCTPYKTHBHBIE PAa3HOBHIHOCTH
COCIMHEHUN  JeTajel, YIPYTHX
3JIEMEHTOB, IPYKHH.

YMmeTs:

- TPOEKTUPOBaTH  MPUOOPBH U
YCTaHOBKHU IS MPOBEJICHUS
JKCIIEPUMEHTOB H HAy4HbIX
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 BBITMOJHEHHUS 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 padboThI) 4.
AUC- OLIEHOYHOT 0
TAHT cpeacrsa)
Monynel O6mue | Jlex OO011e BOMpOCHl MPOEKTUPOBAHUS 5 1 Otuet no
BOIPOCHI CP netanel ¥ y3inoB MaiiuH. Kputepuu 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 padboThI) 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
6 OIIK-9 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

peayKTOpa
dopma oTuera no JadboparopHoii padore Nel
Tab6muna 1
OCHOBHBIE TAPAMETPBI PEJYKTOPA
O6o3HaueHue CTIYHGHB peﬂyKTﬂp a
[Tapamerp U pa3mep- Pacuernas popmyina Pac- | 3a- | Pac- | 3a-
HOCTb
4eT | Mep | 4YeT | Mmep
1 2 3 4 5 6 7
Yucno 3yObeB 1
IIECTEPHU KoJieca 22 - - -
[Iepenarounoe _Z,
YUCIIO CTYIIEHN u u= 2_1 - -
ITepenarounoe up u, =u, -u,
YHCIIO PEAYKTOPA
MexoceBoe
paccTosiHue a, MM - - -
CTYIIEHU
M
exocesoe aa)p , MM awp = awl + a(uZ

PacCCTOAHHNC




peaykropa

OKpy>XKHOU MOZyJIb

mt, MM

Hopmasnbnblii
MOJTyJIb

mn, MM

Yron HakJIOHA
3yObeB

B, rpamyc

HIupuna 3y0UaThix
KoJIec

HIECTEPHU

KoJieca

bl
b2, MM

Jlonmyckaemele
3HAYEHHUS
KOHTaKTHBIX
HaNpsHKEHUM
Marepuaia
3y04aThIX Kojec
peaykropa

[cH],
H/mMm2

650

Koaddunuenr,
YUYUTHIBAKOLIU I
cHeupuKy
KOC03y0oro
3alleIICHH

0,9

Koadpdpumment
Harpys3Ku

1,2

Koaddumment
HEPaBHOMEPHOCTH
pacripenieneHus
Harpy3Ku Mexay
3yObsIMHI

1,05

Yacrora BpalieHus
BXOJIHOTO BaJia
penykropa

n

00/MuH

1500

MOIIHOCTB,
nepeaaBaeMas
PEIYKTOpOM

N = [a(ul ) [O-H ]jz %
1085 - Zk

b-n, -u,

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

Tonmuyaa cTeHKH
KopITyca peyKTopa
pacder

3amep

N-u
5:1L44/ i
nl

Huametp 6051TOB
KPETUICHHSI KPBIIITKA
U Kopmyca
peaykTopa

pacuet

3amep

N-u,

d=985-3




Huametp 6051TOB
oropHoro (JiaHia
P prran ¢ MM
pacuer d
3amep o
d([).s
BriBoabl

JlaGopaTropHas padora Ne2 «M3y4yeHre KOHCTPYKIMH YEPBAYHOI0 PeAYKTOpa»
®opma oTuyera 1o JadoparopHoii padore Ne2

Ta6m/1ua BBIYHUCJICHHBIX U 3aMCPCHHBIX BCJIMYHH.

Envan 3HaueHue
06031
- B napaMmerpa
[TapameTpsl . mmep | PacuerHsie dbopMyIbI pacyeTH | 3aMepeH
EHUS oe HOE
Umucio 3ax0n0B YepBsKa z, - - -
Yucno 3y0beB 4epBIYHOTO ,
KoJseca ?
[lepenaTouHoe yrcio Z,
penykTopa Up } Up = 7 }
1
[ITar BUTKOB uepBsiKa p MM - -
Moayns 3anenieHus p
m MM m=— -
V3
JlmameTp BBICTYIIOB YepBsKa D MM - -
JIMHA HAPE3aHHOM 4aCTH
A P b, MM - -
yepBsKa
WUTEJIbHBIA THaMET
Aemnren JMaMeTp d, MM d,=D-2m -
yepBsKa
WTEJIbHBIN THaMET
Aemnren JMaMCTp d, MM d,=2z,-m -
4epBAYHOrO KoJleca
Koaddumnuent nuamerpa ) q= ﬂ )
YyepBsKa q m
VYron nobemMa BUTKOB pe3bObl z,
yepBsiKa ¥ rpan y =arctg — -
MexoceBoe paccTosiHHE d, +d,
a MM ==
HampaBnenue cnupain BUTKOB
pe3bObI uepBsKa (mpaBoe Win - - - - -
JIEBOE)
Mo1HOCTh peryKTopa
B PEAYKTOp N kBT cM. hopmyny (9) -
TonmuHa cTeHKN KopIryca
t Pty o MM cM. ¢popmyay (10)
peayKTopa
Juametp 601TOB,
COEJIMHSIONINX KPBIIIKY U d MM cM. ¢popmymy (11)
KOpILyC 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
< |_ m 7zd2L c 100 9.8-10 s 05 n 300 1 n Kpo
g y s = ) ! =< ,0-107(m el = Kpai ,
3 p4.106 m S cmzé on e
5 cM | kr | M M
2 KT H/MM , CM MuH-1 MuH-1 1
M
1 RN R4
2 KR 24
2 [ &R 27
BriBogebr:
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
Craructrueckast Tpy30101b€MHOCTh 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 TPEHUS OT HAarpy3Ku

M;: , My ,H.M

BrIBOIBI:

JlabopaTopnasi pabora Ne6 «McciienoBanue nperoxXpaHuTeabHbIX MyQT»
dopma oTueTa no JadopaTopHoii padoTe Ne6

Pe3ynbTarhl Mccnea0BaHus IPEe10XPaHUTENbHON My ThI

[Tapametps! onbiTa

Howmep omnbiTa, K0JIM4ECTBO TOBTOPEHHI,

PE3YIbTATEI 3aMCPOB U PaCUCTOB

Cuna cxarus npyxxunsl Q, H

100

200

300

400

JmHa npyxuHs! |, MM

KonnuectBo aeneHuid Ha wHAUKaATOpe 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 JJaHHbIE Ta0OPaTOPHOI pabOThI, pe3yIbTaThl HAOIIOACHHM, a 3aTeM JIeaeTcsi 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. Cxewmbl, 4YepTeXH, BEKTOPHBIE MHOTOYTOJBHUKH BBHIMOJTHSIIOTCS C TPUMEHEHUEM
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» BBICTABIIIETCS CTYAEHTY, €CIM OH 3allUTHI JJAOOpaTOpHYI 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
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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 KOHUYECKOMN
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

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 5

No i/t Bonpocsl Kk 3k3aMeny

1

Kakue ompeneneHue, Ha3HaYCHHE W KiIacCU(UKAIMS MEXaHMUYECKHX Iepeaad B paMKax
pelIeHNs] THUIOBBIX HWHKCHEPHBIX 3adad TNpH  pa3pabOTKe MPOEKTOB  M3AEIHH
MaIIMHOCTPOEHUS?

Ha3oBuTe OCHOBHBIE KUHEMAaTHUECKUE U CUJIOBBIE COOTHOLIEHMS B IepeAaydax B pPaMKax
peUIeHNsT TUIIOBBIX HWHXKEHEPHBIX 3a7ad MpU  pa3padOTKe TMPOEKTOB  H3IEIUI
MaIIMHOCTPOCHHUSI

B uem 3axirodaeTcss KMHEMaTHYECKHH pAacyeT NpPHUBOJA B paMKax PELICHUS THIOBBIX
MHKCHEPHBIX 3a1a4 U pa3paboTKe MPOSKTOB U3/IETNIl MAIMHOCTPOCHHUSA?

Knaccugukarus 3y04aTeix nepeaad B paMKax pelIeHUs] TUIIOBBIX MHKEHEPHBIX 33/1a4 TPU
a3pabOTKe NPOEKTOB M3/IeJIUil MAILIMHOCTPOEHUS?

Kaxne CYHICCTBYIOT IMapaMCTPhbL 3y6anI)1x nepeaady u uxX rcoMCTpUICCKUC COOTHOIICHHUA B
PaMKax PpCHICHUSA THUIIOBBIX HMHIKXCHCPHBIX 3aAa4d IIpH pa3pa60TI<e ITPOCKTOB I/IS,ZLCJ'II/Iﬁ
MAIIMHOCTPOCHUS.

PacckaxuTe Mpo OCHOBBI TEOPUHU 3yO4aTOro 3alelyICHUs B paMKaxX pEIIeHUs] TUIIOBBIX
MHKEHEPHBIX 3314 IpH pazpaboTKe NPOEKTOB U3AEIUN MAIIMHOCTPOCHHUSL.

Kak Bausier uncino 3y0beB Ha (OpMy M IMPOYHOCTh 3y0a B paMKax pELICHHs THUIIOBBIX
MH)KEHEPHBIX 3a/1a4 ITPH pa3paboTKe MPOEKTOB U3/1EIHH MAIIMHOCTPOCHHUSL.

Packpoiite moHSITHE 0 3y0YaThIX Mepeaavyax co CMEIICHUEM B paMKaX PEIICHUS THITOBBIX
MHKCHEPHBIX 3aa4 U pa3paboTKe MPOEKTOB M3/AETUI MAIIMHOCTPOCHHUS.

Kaxkue cymecTByIOT BUIbI pa3pylICHHs 3yObeB U KpUTEPHUI pabOTOCTIOCOOHOCTH 3y0UaThIX
nepesad B paMKax pPelIeHUs THIOBBIX WHKEHEPHBIX 333y MpPU pa3pabdOTKe MPOEKTOB
M31eJIMi MalIMHOCTPOECHUS.

10

Pacckakxute Mpo CHIIBL, AECHCTBYIOLIME B 3aLEIUIEHUH MPSAMO3YOOH NMIMHIPUYECKOH
nepefayd B paMKax pPEIICHUs TUIOBBIX WH)KEHEPHBIX 33Jay IpHU pa3paboTKe MPOEKTOB
M31EJIUId MAaTHHOCTPOECHUS.

11

PacckaxuTe npo CuIIbl, JIEHCTBYIOIIME B 3aleIUIEHUU IWIMHIPUYECKON KOCO3yOoi
nepeaayd B paMKax pelleHHs] TUIIOBBIX HMHXKEHEPHBIX 3a7ay Mpu pa3paboTKe MPOEKTOB
M31eJIMH MAaIMHOCTPOEHUSI.

12

Pacckaxute mpo cuiibl, AEHCTBYIOIIUE B 3allEIUICHUH NMPsAMO3Y00il KOHUUECKOH nepeaayn
B paMKaX pEeUIeHMs] TUIIOBBIX HMHXEHEPHBIX 3ajady NpU pa3pabOTKe MPOEKTOB H3JEIHN
MaIIMHOCTPOEHHUSI.

13

Kak omnpenenstoTcs KOHCTPYKLMST M MaTepHalibl 3yOuaThIX KOJIEC B paMKax pelIeHUs
TUIOBBIX MHXCHEPHBIX 33J1au MpH pa3paboTKe MPOSKTOB U3IEINH MAITMHOCTPOCHHUSI.

14

M3 4ero cocToOuT pacuct HpHMO3Y60ﬁ I_[I/I.HI/IHI[pI/I‘-ICCKOf/'I nepeaadym Ha KOHTAKTHYIO
MPOYHOCTb B paMKaX PCIICHHA THUIIOBBIX MHKCHCPHBIX 3aa4d IPU pa3pa60TKe ITPOCKTOB
I/ISILCJ'II/Iﬁ MalIMHOCTPOCHUS.

15

3 yero cocToUT pacyeT MNpsAMO3yOol NMIMHAPUYECKOW TMepenayd Ha W3rHOHYIO
MPOYHOCTh B PaMKax PELICHUs TUIIOBBIX MHXKEHEPHBIX 337a4 MpU pa3pabOTKe MPOEKTOB
M3 MaTMHOCTPOEHUS.

16

YTto Takoe LMIMHIPUYECKHE KOCO3yOble Mepeiayd M SKBHBAJEHTHOE KOJECO B PaMKax
pelieHUs TUIMOBBIX HWH)XKEHEPHBIX 3a/Jad TMpu  pa3paboTKe MPOEKTOB  U3JENUN
MaIIMHOCTPOEHUS

17

OnumuTe 4YepBsSYHBIE Tepenadd, oOmue CBEACHHS, KiIacCH(DHUKAIUg W TEOMETPHS
YEepBSYHBIX HUJIMHAPUYECKUX NEpelayd B PaMKax PEIICHHs] TUIIOBBIX MH)KEHEPHBIX 3aJ1a4




Ne i/t
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npu pa3paboTKe MPOSKTOB U3IEIUH MAITHHOCTPOCHUS

18

Kakue OBIBAIOT CHJIBI, ACWCTBYIOIIME B 3alCTUICHMHM YEPBAYHBIX MEpeaad, U 4TO TaKOoe
K.II.J. B paMKax pEIIeHUs TUIOBBIX HHXKEHEPHBIX 3a7ay INpU pa3pabOTKe MPOEKTOB
M31eJIMH MAaTMHOCTPOEHUS

19

Kakue wncnonp3yroTcs MaTepuallbl UYEpBSUHOW Mapbl B paMKaxX pEIleHUs THUIIOBBIX
MHKEHEPHBIX 3a7a4 IpU pazpaboTKe NPOEKTOB M3/1EIUI MalIMHOCTPOCHHUS

20

Kakue ObIBaloT BUABI pa3pylIeHUs 3yObeB YePBAYHBIX KOJIEC B paMKaX PEIICHUS TUIIOBBIX
MHKEHEPHBIX 3a7ia4 IpH pa3paboTKe NPOEKTOB M3/1EIMI MAIIMHOCTPOCHHUS.

21

Onumure pacyeT Ha MPOYHOCTh YEPBSUHBIX Iepelad B paMKax PpELICHUs THIIOBBIX
MHKEHEPHBIX 3a7ja4 IpH pazpaboTKe NPOEKTOB U3AEIUN MAIIMHOCTPOECHMSL.

22

Onumure o0UIyI0 XapaKTepUCTHKY PEMEHHBIX Mepefad, UX OCHOBHBIE I'€OMETPHUECKUE
COOTHOILIEHUS B paMKaX PELIeHUs TUIIOBbIX MHKEHEPHBIX 3a/1a4 IIPU pa3paboTKe MPOEKTOB
M31eJIMH MAaIMHOCTPOEHUS

23

Kakue ObIBalOT CHIIBI, ICUCTBYIOIINE B BETBSIX PEMHS MpU paboTe mepeadr BXOJIOCTYIO B
paMKax pelleHUs THUIOBBIX HMHXKEHEPHBIX 3a/Jay Npu pa3paboTKe MPOEKTOB H3IENINi
MaIIMHOCTPOECHHUSI.

24

Kakue ObIBalOT Cuibl, JEHCTBYIOIIME B BETBSIX PEMHsS Ipu paboTe mnepesaud Ioj
Harpy3koil B paMKax pelIeHMs TUIIOBBIX MH)KEHEPHBIX 3aJau IpU pa3paboTKe MPOEKTOB
M31eJIMH MAaIMHOCTPOEHUSL.

25

Kakue ObIBalOT KpuUTepUu pabOTOCHIOCOOHOCTH PEMEHHOM Mepefayd B paMKax pelleHus
TUIOBBIX MHYKEHEPHBIX 33]1a4 [IPU pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSL.

26

Urto Takoe TAroBas CIIOCOOHOCTH peMeHHOI‘/‘I nepeaadyn M KakK IHIpPOBOAUTCA PaACUCT IIO|
KPHUBBIM CKOJIBXXCHUSA B PaMKaxX PCHICHHUA THUIIOBBIX MHKCHCPHBIX 3aJayd IpU pa3pa60TKe
IMPOCKTOB I/IBI[CJ'II/Iﬁ MAallIMHOCTPOCHMU .

27

Uro Takoe JOJrOBEYHOCTh PEMHEHM M KAaK IIPOBOJUTCA pacdyeT I0 MAaKCUMalIbHbIM
HaNpsDKEHUSIM B paMKax peIIeHUs THUIOBBIX WHXKEHEPHBIX 3a/ad Ipu pa3paboTke
[TPOEKTOB U3JEIUN MAIIMHOCTPOCHUS

28

Pacckaxure 1npo O6H_II/Ie CBCACHUA HCHHHX nepeaad, IMpUBOAHBIC ICIIU, 3BC3OO0YKU,
MepeaaToOuHOC YHCIO W TCOMCTPHYCCKUC COOTHOUICHHA B paMKaxX PCHICHUS THUIIOBBIX|
MH>KCHCPHBIX 3a4a4 IMpr pa3pa60TKe ITPOCKTOB 1561 (SN 0705 MAaIIMHOCTPOCHUS

29

Kakue ObIBAOT CHUJIBI, IEUCTBYIONINE B BETBSIX IEMH LIETHON Nepeaayl B paMKax perieHus
TUIOBBIX MHYKEHEPHBIX 33/]1a4 [IPH pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSL.

30

Kakue ObIBatoT Kputepuil pabOTOCIOCOOHOCTH M LEMHBIX Meperad M OCHOBBI pacueTa
nepefayd poJIMKOBOM (BTYJIOUHOM) LENbI0 B paMKax pEIICHHUsS TUIOBBIX HWHKEHEPHBIX
3ajiay npu pa3paboTKe MPOSKTOB U3ICIUH MAITMHOCTPOEHHUSI.

31

Onumwure O6HII/I€ CBCACHUA TIPO q)pI/IKHI/IOHHble nepeaaun, MaT€purajibl KATKOB U YCIIOBUC
pa6OTLI nepeaayn B paMKax pPCIICHHA THUIIOBBIX HWHKCHCPHBIX 3aJad IIpHU pa3pa60TI<e
IMPOCKTOB I/I3I[€J'II/II\/’I MallMHOCTPOCHUSA

32

Kakue ObIBatOT BUABI pa3pylleHUss pabouux MOBEPXHOCTEH (PPUKIMOHHBIX KAaTKOB B
paMKax pelleHHs THUIOBBIX HMHXKEHEPHBIX 3aJay Npu pa3paboTKe MPOEKTOB MU
MaIIMHOCTPOEHHUSI.

33

B uem 3akitouaeTcsi CyTh HMIMHAPUYECKON (PPUKIIMOHHON Iepenaye B paMKax pelieHus
TUIOBBIX MHXCHEPHBIX 33J1au MpH pa3paboTKe MPOSKTOB U3IEINH MAITMHOCTPOCHHUSI.

34

21.]'[5[ 4ero npe€aHasHadC€Hbl BapHaTOPhbl B paMKaxX PCIICHWA TUIIOBBIX HMHXKXCHCPHBIX 3a1a4
nmpu pa3pa60TI<e IMPOCKTOB I/IBI[CHI/IfI MAalIMHOCTPOCHUH.

35

YUTo Ha3BIBaeTCSA PEAYKTOPOM, OIIUIIHUTE UX O6HH/I€ CBCACHUA U Knaccmbm(aumo B paMKax
PCUHICHUA  THUIIOBBIX HMHXCHCPHBIX 3aa4 IIpU pa3pa60TKe IIPOCKTOB I/IBI[GJ'II/Iﬁ
MAIIMHOCTPOCHUS.

36

Onummre 3y04aTble PeayKTOPhl U MYJIbTHILUIMKATOPhl B paMKaxX pEIICeHHUS THUIIOBBIX

MHKCHCPHBIX 3a4a4 IMPpU pa3pa60TKe IIPOCKTOB 151631 (S0 07051 MAaIIMHOCTPOCHU .
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37

Kak mpoucxoaut cMa3biBaHUE PEIyKTOPOB U BHIOOp Macjia B paMKaxX pPEHICHUs TUIIOBBIX
MHKEHEPHBIX 3a7ia4 IpH pa3paboTKe NPOEKTOB M3/E€IMI MAIIMHOCTPOCHHUS.

38

B uem 3akiro4aroTCs NPUHIMIBI IPeoOpa30BaHusl ABUKEHHS B PaMKaxX PEIICHUS TUIIOBBIX
MHKEHEPHBIX 3a7ia4 IpU pa3paboTKe NPOEKTOB M3/1E€IUI MAIMHOCTPOCHHUS.

39

[Tepeuncnure neTanu U y3Jbl MAallUH B PAMKaX PELICHMs THIOBBIX MHXEHEPHBIX 3a1ay
npu pa3paboTKe MPOEKTOB U3JIEIHUNH MAITHHOCTPOCHHUSI.

40

Kakue npenbsaBisioTcs TpeOOBaHus, NPEAbABIsIEMbIe K MAlIMHAM M UX JETAJISAM B PAMKax
peUIeHNsT TUIOBBIX HWHXKEHEPHBIX 3aJad MNpU  pa3padOTKe MPOEKTOB  H3JEIUH
MaIIMHOCTPOECHHUSI.

41

Kakue ObIBAalOT HAarpys3Kku, JACHCTBYIOLIME B MAllMHAX B PAMKax PEIICHUS THIIOBBIX
MH)KEHEPHBIX 3a/1a4 [IPU pa3pabOoTKe MPOEKTOB M3AEIMH MAIIMHOCTPOCHHUSI.

42

Onumure KpuTepud padoOTOCHOCOOHOCTH B paMKaxX pEHICHUS THUIIOBBIX WHIKEHEPHBIX
3ajiad pu pa3padoTKe MPOCKTOB U3/ICIIUI MAITMHOCTPOCHHUSI.

43

Kak ocymiectBisiercs BbIOOpD MaTepuanoB U ONPEAEICHUE JOIYCKAEMBIX DPACYETHBIX
HANpSHKCHUH B paMKax PEIICHUs] TUIIOBBIX MHXKCHEPHBIX 33/1a4 MPU pa3paboTKe MPOEKTOB
M3J1eIMA MAaUIMHOCTPOEHHUS.

44

Onumure NpoeKTHBIA U MPOBEPOUYHBIN pacueT B paMKaxX pELICHUS TUIIOBBIX MHKEHEPHBIX
3ajiay Mpu pa3paboTKe MPOSKTOB U3ICJIMH MAITMHOCTPOEHHUSI.

45

Pacckaxute mpo Kiaccu(puKanuio, Ha3HaueHUe U 001aCTH TPUMEHEHUS PA3IINYHBIX BUI0B
COEAMHEHUN U TpeOOBaHUM, MPEIBIABIAEMBIX K COSIMHEHHUSIM B paMKax PEIIEHUs] TUITOBBIX
MHKEHEPHBIX 3ajia4 IpU pa3paboTKe MPOEKTOB M3/1EIUI MAIMUHOCTPOCHHUS.

46

Pacckaxure IIpo CBApHBIC COCAWMHCHUS, OIIMIIHUTC HUX 06I_Hy}0 XapaKTCPHUCTUKY,
MMOCTOMHCTBA HW HCAOCTATKH, 00J1acTh INPpUMCHCHUA B pPaMKaxX PpCHICHUSA THUIIOBBIX
MHXXCHCPHBIX 3aaa4 IIpH pa3pa60TKe IIPOCKTOB u3eani MAaIlIMHOCTPOCHMU .

47

Kakne BBl 3HAETE OCHOBHBIC THUILI U DJICMCHTHI CBApHBIX MIBOB B paMKax pPCIICHHA
TUIIOBBIX MHXXCHCPHLIX 3aaa4 ITPpH pa3pa60TKe ITPOCKTOB I/IS,ZLCJII/Iﬁ MAaIIMHOCTPOCHMU .

48

B 1uem cocTout pacueT Ha NPOYHOCTH CTBIKOBBIX CBAPHBIX COGI[I/IHCHI/II\/'I B paMKax pCHICHUA
[TUIIOBBIX MHKCHCPHDLIX 3aJ1d4 IIpU pa3pa60TKe ITPOCKTOB PI3I[CJ'IPII>1 MAaIIMHOCTPOCHUA.

49

B 4eM COCTOMT pacyeT Ha IMPOYHOCTb HAXJIECTOYHBIX COCJUHEHUN B paMKaX peLICHUs
TUIOBBIX MHYKEHEPHBIX 33]1a4 [IPH pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSL.

50

Yto Takoe 3aKieNnouyHble COEIMHEHMs, OO0JIACTM NPUMEHEHHS M BUABl COCIUHEHHUH,
MaTepuaibl 3aKJIENOK B paMKax peUIeHUs] TUIOBBIX MH)KEHEPHBIX 3ajad MpU pa3padoTKe
[IPOCKTOB U3JEIUN MAIIMHOCTPOCHHUS.

51

B d4em cocrout pacueT 3aKIJICTIOYHBIX COG)II/IHGHI/Iﬁ B paMKax pCeICHHA THUIIOBBIX|
MHKCHCPHBIX 3a4a4 IMpr pa3pa60TKe ITPOCKTOB H3I[CJ'IPII>1 MAaIIMHOCTPOCHUA.

52

UTo Takoe WIMOHOYHBIE COEAWHEHHUS, OOIIME CBEACHUS, Pa3HOBHUJIHOCTb LIMOHOYHBIX
COEMHEHUI B paMKax pelIeHHs] TUMOBbIX MHKEHEPHBIX 3aay MpH pa3paboTKe MPOEKTOB
M31eJIMHA MAaIMHOCTPOEHUSI.

53

B 4eM COCTOMT pacyeT COCIMHEHMS IMPU3MATHUYECKMMH IIMOHKAMU B PAMKAax PEILICHMS
TUIOBBIX MHYKEHEPHBIX 33Ja4 MIPHU pa3paboTKe NPOEKTOB U3AEIUNA MAIIMHOCTPOCHHUSI.

54

B yeM COCTOMT pacyeT COEAUHEHUS CETMEHTHBIMM IINOHKAMHU B paMKax pEIICHUs
TUIOBBIX MH)KEHEPHBIX 3314 [IPH pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSI.

55

YTo Takoe NIIUIIEBbIE COEAMHEHHs, MX OOIIMe CBEACHHUS, PA3HOBUIHOCTH IUIMIEBBIX
COETMHEHUI B paMKax peIIeHHs TUIOBBIX MHXEHEPHBIX 3a7au MpU pa3pabOoTKe MPOEKTOB
M31eJIMIA MAalTUHOCTPOESHUSI.

56

Onummure pacyeT NUIMIEBBIX COSAMHEHWN B pPaMKaxX PEIICHUs THUIOBBIX HHXKEHEPHBIX
3ajiay [pH pa3paboTKe MPOEKTOB U3EIUNA MAIIMHOCTPOESHHUSI.

57

B 4emM cOCTOMT IIpoliecC KOHCTPYMPOBAaHUs KOPILYCHBIX JETaJe B paMKax pPEIICHUs
TUIOBBIX MHYKEHEPHBIX 33J1a4 [IPH pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSI.

58

Onummnre O6I_I_II/IC IMPUHIHUIIBI KOHCTPYUPOBAHUSA JIUTHIX KOPITYCOB, HX OCHOBHBIC 3JICMCHTLI
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ITUTBIX KOPIIyCOB B paMKaX pEHIeHUS THUIIOBBIX WHXXEHEPHBIX 3a7ady Npu pa3paboTke
MPOCKTOB U3/ICIUN MAIIMHOCTPOCHHUSL.

59 [Kakas cymecTByeT KiaccuHKanusi KOPIYCHBIX JeTajeil, HuX MaTepuaigbl H
KOHCTPYMPOBAaHUE CBAPHBIX KOPIIYCOB B paMKaxX PELIEHHUS TUIIOBBIX MHYKEHEPHBIX 3ajau
npu pazpaboTKe IPOEKTOB M3 MAIIMHOCTPOCHHUSL.

60  Onumure kIaccu(pUKaLUIO MPYKUH U YIPYTHX 3JEMEHTOB, UX HAa3HAYCHHE U MX POJIb B

MAIIMHOCTPOCHUH, MaTCpHaibl B paMKaxX PCIICHHA THUIIOBBIX HMHXCHCPHBIX 3ajayd IIpu

a3paboTKe MPOCKTOB MU3/ICIHI MATMHOCTPOCHHUSL.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

®opma
NpoBeIeHUs!
Cemectp . Kpurepun u HOpMbI OLIEHKHU
MPOMEKYTOUHOI
aTTecTaliu
6 9K3aMeH COTJIMYHOY 80-100 6anoB
«XOpOLIO» 60-79 6amioB
«YJIOBJICTBOPUTEIILHOY 40-59 GamnoB

«HEYJIOBJICTBOPUTEIHHO) 0-39 6amos




8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTesbHAs IMTEPATyPa

ABTOpr, COCTaBUTEC/IN

3arsiaBue (3aroJjioBoK)

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

Tox m3nanusa

Koau4yecTBO B
HAY4YHOM
oudamoreke /
HaunmMmeHnoBaHue
9BC

I'ypesnu IO. E.

PacueTt 1 OCHOBBI KOHCTPYUPOBAHU

JieTajell MallluH : y4eOHUK /1715 By30B. B 2 T.

T. 1. Ucxoausie nonoxxenus. CoeMHEHUS
neraneit mamuH. Jleranmu nepenad / 1O. E.
I'ypeBuu, A. I'. Cxuptnanze. - Mocksa :
KYPC : UH®PA-M, 2020. - 239 c. : ui. -
URL:
https://new.znanium.com/catalog/product/10
73038 (mata obparenus: 11.02.2020) . -
Pexwum noctymna: neKTpoHHO-
OubIMOTEeYHAs cCUCTEMA
"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 (mata oopamenus: 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 oudamorexe /
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
obpamenus: 13.12.2022). - Pexxum gocryma:
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'ynua. - U3x. 3-e, ctep. - CaHKT-
[TerepOypr : Jlans, 2022. - 416 c. : un. -
(Yuebuuku aist By3oB. CrienuanbHas
mutepatypa). - URL:
https://e.lanbook.com/book/211154 (nara
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 mocryma:
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 oanektponHas Oubnmoreka eLIBRARY.RU [DnektponHBId  pecypc]:
nHopmanuonnsii nopran / OO0 "PYHOB"; Cankr-IleTepOyprckuit rocyaapCcTBEHHBIN
yHHBepcHTET. - M.: [0. u.], 2005. - 3arn. ¢ Tutyi. skpana.- URL: www.eLibrary.ru

3. PykoHT [DnexkTpoHHBIA pecypc|: HamuoHanpHBIA 1UdpoBoii 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 (TMpUKIaaHas (GU3MKa U MPUKIIATHAS MaTeMaTHKa, aBTOMATU3AINS U
yOpaBlieHUE,  XMMHYECKas TEXHOJIOTHUs, KOMIIbIOTEpPHAas TEXHHUKa, HH(OPMATHUKY,
WH)KCHEPHbIE JaHHBIE M pa3pabdOTKa MPOrpaMMHOIO OOECIEUYEHHUs, SKOJIOTHYEeCKas
WHXCEHEepHUs, JJCKTPOTEXHUKA, TMPOMBILIUICHHAS HHXXEHEpHs, HHPOPMAIIOHHBIE
TEXHOJIOTUM ¥ HMH(POpPMATHKA, MaTEepPUATIOBEACHNUE, W3MEpEHHEe W METPOJIOTHS,
MalIMHOCTPOEHUE, MEAMIMHCKas (u3uKa, DSHEpreTuka, o0padoTka CUTHAIOB H
TEJICKOMMYHUKAIIHH.

http://rsta.royalsocietypublishing.org/ - xypuan Philosophical Transactions A
MIPEIOCTABIIAET CBOOOIHBIA TOCTYI K HAYYHBIM MYyOJUKALUAM IO CIEIYIONIMM 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, AaBTOMOOMJIECTPOCHHE,
6I/IOXI/IMI/I‘IGCKaf:[ HHXXCHCPUS, CTPOUTCIIbHAA UHKCHCPUA U T.II.).
e https://doaj.org/ - pecypc, KOTOpBIi oOOecreuyuBacT AOCTYH K IMOJHOTEKCTOBBIM

3JIEKTPOHHBIM JKypHaJlaM IpeJlHa3HaueH JUIsl MOMCKa MO0 Ha3BaHUIO CTaTbM (3KypHaJIa)
mwi 1o teme. DOAJ cTaBUT 11e/1bl0 BCECTOPOHHEE OCBEIIEHHWE HAay4YHOH MEpHOIMKH,
HaxoJsIIEWcs B OTKPBITOM JIOCTyIIE M HCHOJb3YIOUIEW ONPEIECIIEHHBIE MEDPHI,
rapaHTUPYIOLIUE IOCTOMHOE KaueCTBO UX COJECPIKAHUS

8.4. Ilepeuenb NpOorpaMMHOro obecnevyeHus

PexBHU3UTHI 10roBOpa

n/n HaumenoBanue 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 ayAUTOpHUS 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 TPOMEXYTOYHOM 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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