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COI''TACOBAHO
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JI.A. ITaBnoB
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«HaHoTexHOn0rNN, MaTEPUATIOBEICHUE U MEXAHUKA»

(U.0. Damunus)

(mporokon 3acenanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb — vcxonsa U3 3aJJaHHBIX YCJIOBUN paOOTHI JIeTalel U y3JI0B MallliH, YCBOUTh METOJIbI,
HOPMBI U TIPaBWJIa UX MPOCKTHPOBAHUS, 00CCIIEUMBAIONINE BHIOOpP Marepuana, GopM, pa3Mepos,
CTENEeHH TOYHOCTH U KayecTBa MOBEPXHOCTHU, a TAKKE TEXHOJIOTHUH U3TOTOBICHUS.

2. Mecto mucuuiuiaabl B ctpykrype OIIOII BO

Jannas qucrurimHa (yueOHBIM Kypc) OTHOCUTCS K 0a3oBoit yactu bioka 1. JlucuuminHb
(Motynn).

JMcuMIuuHeI, y4eOHbIE KYpChl, HA OCBOCHHMH KOTOPBIX Oa3upyeTcsl JaHHAas IUCIUIUIMHA
(yueOnblii kypc) — «HauepraTenpHass reomeTpusi, HWH)XCHEpHas Trpadukay, «Merpoiorus,
cTaHmapTu3amus u ceprudukanus», «Beicmas marematuka», «Mexanuka 1», «MexaHuka 2» u
«Mexanuka 3», «MarepuanoBeaenue u TKM».

JIMCcUUIUINHBL, y4eOHble KypChbl, JUISI KOTOPbIX HEOOXOAMMBI 3HAHMs, YMEHHs, HaBBIKH,
npuoOperaembple B pe3yJbTaTe M3yuyeHUs JAHHOW JUCUMIUIMHBI (yyeOHOro Kypca) —
«KoHncTpynpoBanue u pacueT KOMOMHUPOBAHHBIX CHJIOBBIX YCTaHOBOK», «ATperaTbl HajlyBay,
«KoHCcTpyKIIMS aBTOMOOUIIEI».

3. Il.ianupyemblie pe3yJbTaThl 00yUeHUs!

dopMmupyembie u
pMupy NHaukaTopbl 10CTHKEHUS

KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yabTaThl
KOMIIETeHIIHU U KoMIeTeHim o0yueHust
(KOJ 1 HAMMEHOBAHHE) (Koa 1 HAMMEHOBaHUE)
- Cnocoben OIIK-2.1. AiroputMH3UpYeT | 3HATH:
paspadaThiBaTh POHIEHIC SAAATM W PEATIByeT | ITyTH TOBBIICHUS IPOYHOCTH
AITOPUTMBI 1 o TN HAJEKHOCTHU U ,[[OJ'IFOBC‘{HOCTI/I’
KOMITBIOTEpHBIE [POrPAMMHBIX CPEJICTB.

JIerayeil o0Iero Ha3HA4YEeHUs, B TOM
YUCJIC C ITOMOIIBIO OpOrpaMMHBIX
CpeACTB

nporpamMmsl, IMIpUroJAHbIC
AJI ITPAKTHYCCKOIo

npumenenus (OITK-2)
- CIIOCOOBI CHUKEHHUS

MaTepUaIOEMKOCTH KOHCTPYKIIHI B
TOM 4YHCJIC C MOMOIIBIO IIPOIrPaMMHBIX
CpEJICTB

YMeTs:

- HUCIOJB30BaTh METOJAbl AHAIM3A M
CHUHTE3a PaLMOHAIBHOM CTPYKTYPHO-
KWHEMAaTHYeCKOMH CXEMBI,
MPOEKTUPOBAHUSI  YCTPOMCTBA IO
3aJJaHHBIM KPUTEPHUSIM B TOM YHCIIE C
IIOMOLIBIO TPOTrPpaMMHBLIX CPEACTB
Bnanets:

- METOJIaMU BBITTOJTHEHUS MPOECKTHBIX
U MPOBEPOYHBIX PACUETOB OTIEIBHBIX

JeTaneu u y3JI0B
00I1IeMaIInHOCTPOUTEIHLHOTO
HaszHAa4YCHUA

- CriocobeH IpoBOIUTh OIIK-6.1. BeiOupaet 3HAaTh:




dopmupyemMbie U

NHaukaTopbl 10CTHKEHUS

KOHTPOJHpYyeMble . ILianupyembie pe3yabTaThl
POTHPY KOMMeTeHIHii Py pesy
KOMIeTEeHI[HH o0yJeHUs
(Kox ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)

U3MEPEHHUS CpEeICTBa H3MEPEHUS, - OCHOBBI M METO/IbI IPOCKTUPOBAHUS,
ANEKTPUUECKUX U MIPOBOJIUT U3MEPEHUS U3MEPEHUS, OCHOBHBIC CTAJHH
HEDJICKTPUICCKUX ANEKTPUUYECKUX U pa3paboOTKU U3IEIHIA; TUTIOBBIE

BEJIMYKMH [TPUMEHHUTETHHO
K 00bCKTaM
npodeCCHOHATBHON
nesirenbrocTH (OITK-6)

HEIJICKTPHUYECKUX BEIHYMH,
o0pabaTbIBaeT pe3yinbTaThl
U3MEPEHHI U OLICHUBACT UX
IIOTPELIHOCTh

TpeOOBaHUS K KOHCTPYKIUSAM U
JeTasIM

YMers:

- BEIOMpATh HEOOXOTUMBIE
MaTepHajbl, PACCUUTHIBATh pa3MeEPhbI
JIeTaJIeW U y3JI0B, IPOCKTUPYEMBIX
IpruOOPOB U YCTAHOBOK, C YUETOM
IPOYHOCTHBIX XapaKTEPUCTHK
MaTepHajIoB, TUIIOBBIE JIEMEHTHI JJIs
POEKTHPYEMBIX IIPUOOPOB H
YCTaHOBOK

Bnaners:

- HaBBIKAMHU
U3MEPUTEIIbHYIO
onpeIeeHuUs
JINHAMHUYCCKUX
MEXaHU3MOB

HCII0JIB30BATh
anmaparypy A
KMHEMaTU4eCKUX U
[1apaMeTpOB U




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

. KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TEM 3aHATHH Cemectp Obnem, | barnt NuTepakTuB, 4.| (HaMMeHOBaHUeE
yueOHoii padoThI (y4eOHOM padboThI) 4.
OLIEHOYHOT 0
cpeacrsa)
Mopaynel O6mue | Jlex OO011e BOMpOCHl MPOEKTUPOBAHUS 5 8 Otuet no
BOIIPOCHI Ip netaneit u y3noB MamuH. Kpurepuu 2 4 MPAKTUYECKUM
npoextupoBanus | CP paboTococoOHOCTH 12 paboTam, KypcoBoOii
neraneil v y3JoB MPOEKT
MaIluH
Monyns 2. Jlex W3yueHne KOHCTPYKIUN PELYKTOPOB. ) 8 Oruer no
MexaHu4YecKue Jlab Pacuer nepenau: peMeHHOH, IICTTHOM, 16 30 mabopaTOPHBIM U
rnepegayn IIp HWIAHAPUYECKON, KOHUYECKOH, 8 16 MPAKTUYECKUM
CP YEpBIYHOU 12 paboTtam, KypcoBOi
MPOEKT
Mopyns 3 Jlex Krnaccudukanus BasoB u oceid, 5 2 Otyet no
Banel u ocu JIab KOHCTPYKTHBHBIE Pa3HOBUIHOCTH, 6 10 mabopaTOPHBIM U
IIp MaTepuaibl, TepMOOOpadOTKa. 2 4 MIPAKTHYECKUM
A CrnocoOs1 ynpouHeHus. PacueTsl Ha 0,25 paboTtam, KypcoBoOi
CP MIPOYHOCTH 12 MPOEKT
Monyns 4. Jlex Kpurepuu pabotocnocooHOCTH 1 5 4 Ortuer 1o
[lonmmnenKn JIab OCHOBBI pacuera. Pacuer 12 20 mabopaTOPHBIM U
KadeHUs U Ip MOJIIIAITHUKOB 110 TUHAMAYECKON H 2 4 MPaKTHYECKIM
CKOJIB)KEHUS. CP CTaTUYECKOIl T'py30MO0IBEMHOCTH. 12 paboTaM, KypcoBOi
MyQTbI Uccnenoanue padboTsl ITPOEKT

MIPEJOXPAHUTETBHBIX My(PT




®opMbI TEKYLIETO

Cxema pacyeTa HTOroBOro 6ajjia
Texymuii pedTHHT (BCe 3aHATHUS U POMEKYTOUHBIE TeCThl) + Pe3ynpTaT uTOroBoro tecra u Bece nenutcs Ha 2 + bb (ecnu Bb mpemycmoTrpensr)

. KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TeM sansTiH Cemectp Obmem, | Bamwiet NuTepakTuB, 4.| (HaMMeHOBaHUeE
yueOHoii padoThI (y4eOHOM padboThI) 4.
OLICHOYHOI0
cpeacrsa)
Mopyns 5. Jlex OO0m1as xapakTepucTUKa U Ha3HaYeHUE 5 6 Otyer no
CoenuHeHue IIp coennHeHnil. CBapHbIE COEIUHEHUS. 2 4 MPAaKTUYECKUM
neranei CP [lasiHble coeHEHUs. 3aKJIEIOYHbIE 12 paboTam, KypcoBoii
coequHeHus. Pe3p0oBbIe cCOeqMHEHMS. MIPOEKT
Kpenexusle neranu. CoequHeHUs
001TaMM, BUHTAMU U IITUIbKAMU.
Coenunenus ¢ Hatsarom. [1InoHounsie
coenuHenus. lInuneBple coequHeHus.
Monyns 6. Jlex KoHcTpyupoBaHue npy:xuH. 5 6 Oruer no
YcrpolicTBa aiist IIp Knaccudukanms npyxuH 1 ynpyrux 2 8 MPAKTUYECKUM
CMa3K{ U KPII 31eMeHTOB. HazHaueHue npyxuH u 1,5 paboTtam, KypcoBOi
YIJIOTHEHHS. Cp YIIPYTUX 3JIEMEHTOB U UX POJIb B 12 MPOEKT
YTpyrue 31eMeHThI. KOHCTPYKLUU MaluH. MaTtepuaisbl.
KonctpyupoBanue KommnonoBanue cOOpOYHBIX €IUHUIL
KOPITyCHBIX JeTaliel
Tecr V3ydyeHre KOHCIIEKTOB JICKITHIA, 5 20,25 100 Hrorosoe
Y4eOHuK MOATOTOBKA K TAOOPaTOPHBIM TECTUPOBAHUE
3aHSATHUSM, BBITIOJITHEHHE MMPAKTHYECKUX
3a/1aHHi, TECTUPOBAHUE
Hroro:| 180 100




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipn peanuzauuu  AUCHUIUIMHBL  (y4eOHOrO  Kypca) HCIOJB3YETCS  TEXHOJIOTHUS
TPaJUIIMOHHOTO OOyuYeHHsT — OpraHu3alus y4eOHOro IMpolecca B By3e, BKIIOYAIOIIAs JEKIHH,

IPaKTUYECKHE U J1adopaTopHbIe PadOThI, KypCOBOW IPOEKT, OCHOBAHHAsI Ha JICKIIMOHHO-3a4eTHON
dopmax oOydeHusl.

6. MeToauueckue YKa3aHUusA 110 0OCBOCHHUIO JUCHUTIIIMHBI

[lepen BHIOTHEHHEM MPAKTUYECKUX U JJAOOPATOPHBIX pabOT CTYAEHT JOJKEH MpopadoTaTh
TEOPETUUECKHI MaTepHal o TeMe padoThl, 0GOPMUTH OTYET, 3AIUTUTH pabOTy y MpernoaaBaTess.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpOIMpYyeMOi KOMIIETEHIHU HaunmeHoBanue
(UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
5 OIIK-2 Omuemol no 1abopamoprvim pabomam
OIIK-6 Nel-6

Omuemsl no npaxmuyeckum pabomam
Tecmosvie 3a0anus Nel-500

7.2. TunoBble 3aJaHUs1 MJIM HHbIE MaTepPHAJIbl, HEO0X0AMMBbIe VIl TEKYLIero KOHTPOJIst
7.2.1. OT4eTsl N0 J1a00PATOPHBLIM padoTaM

Tunossle npuMepsl 3aaHui
JladopaTopHasi padora Nel «3y4yeHue KOHCTPYKINH HUJIHHAPHYECKOr0 3y04aToro
peAyKTOpa»
dopma oTueTa 1o JadopaTopHoii padore Nel
Tabnuma 1

OCHOBHBIE TAPAMETPBI PEJYKTOPA

CTyneHs peayKTopa
O0o3HaueHue Iy Ay “p
ITapamer U pa3Mep- PacueTnas ¢popmyna
P P P p bopmy Pac- | 3a- | Pac- 3a-
HOCTb
ger | Mep | 4Wer | mep
1 2 3 4 5 6 7
Yucno 3y0seB 1
HIECTEPHHU KoJieca - - -
z2
ITepenarounoe Z,
u u=— - -
YHCIIO CTYyTCHH Z,
IlepemaTounoe
pea up u,=u,-u,
YHCIIO PEAYKTOPa
MexoceBoe a i i i
paccTosiHUE CTYIeHU ¢y MM
MexoceBoe
paccrosiHue A MM A, =8, T8,
penyKTopa
OKpyXHOI MOJTyJIb
2-a
mt, MM m, = o - -
2, +2,
Hopmainbhslit
mn, MM Tabmn. 1. - -
MOJTYJIb
VYron HakioHa m,
3yObeB B, rpanyc p = arccos m - -
t
[Hupuna 3y04aTbIx
KOJIecC bl - - -
IECTEPHU b2, MM - -




KOJI€Ca

Jonyckaembie
3HauYEHUs
KOHTaKTHBIX
HaIpsHKEHUN
Marepuana
3y0UaThIX KOJIEC

peayKkTopa

[cH],
H/vm2

650

Koadduuumenr,
YUYUTBIBAIOITU I
cneuuuky
KOC03y0Ooro
3aleIICHUs

0,9

Koadduruent
HArpy3KH

KaH

1,2

Koadduruent
HEPABHOMEPHOCTH
pacripeiesieHus
HArpy3KH MEXITy
3yObsSIMH

KaN

1,05

Yacrora BpameHus
BXOJ[HOT'O BaJia
penykTopa

n,

00/MuH

1500

MOIIHOCTB,
nepeaaBaeMas
PEIYyKTOpOM

KBT

2
_ (al_[%]j y
1085- Zk

b-n, -u

“974000-K , - K.,

(u, +1

TonmuHa cTeHKH
KOpIlyca peayKTopa
pacyer

3amep

pd
c

0=114-4

Huametp 6onToB
KPEIUICHUS KPBIIIKH
U KopITyca
peaykTopa

pacuer

3amMep

Huametp 60onTOB
OTopHOTO (hIaHIa
pacuer

3amep

d,=124-3

BriBoanb!

JlabopaTopnasi paGora Ne2 «M3yueHne KOHCTPYKIUM YePBSAYHOI0 PeIyKTOpPa»
®opma oT4yera 1o JadoparopHoii padore Ne2

Ta6m/1ua BBIYUCJICHHBIX U 3aMCPCHHLIX BCJINYHH.




3HaueHue
Enunn
0603- . napameTpa
[TapameTpsl Ha9e™ 1 yame- | Pacuernbie Gopmysst | pacyer- | 22M©
HUS pEeHH
peHust HOE
oe
Yucmno 3ax0/10B UepBsKa z, - - -
Yucno 3y0beB 4epBAYHOTO .
KoJseca 2
[lepenaTouHoe yucio ! Z,
u - =— -
pernykKTopa P P g,
[Ilar BUTKOB uepBsiKa P MM - -
Moaynb 3anenieHus p
m MM m=— -
V3
JlnameTp BBICTYIIOB YepBsIKa D MM - -
JIMHA HAPE3aHHOM 4aCTH
A p b, MM - -
YyepBsKa
€JUTEIbHBIA TUAMET
fepma AMAMETP d, | wm d, =D —2m i
€JUTEIbHBIA TUAMET
I A p d, MM d,=z,-m _
4epBAYHOTO KoJieca
Koaddumuent quamerpa ] ] q= ﬂ ]
YepBsKa m
VYroa nogbema BUTKOB Pe3bObI z,
4yepBsiKa 7 rpan y =arctg— -
MexoceBoe paccTosiHHE d, +d,
a MM a=———->
2
Hamnpasnenune crimpanyu BUTKOB
pe3bObI uepBsKa (mpaBoe WiIn - - - - -
JIEBOE)
MouHoCTh peayKkropa
B PEAYKTOPp N kBT cM. hopmyny (9) -
TonmuHa CTEHKH KOpIryca
pen;ll@opa pry o MM cM. dopmyay (10)
Juametp 601TOB,
COEIIMHSIONINX KPBIIIKY U d MM cM. ¢popmyay (11)
KOPITYC peayKTopa
Jnamerp GyHIaMEHTAITBHBIX
501TOR d, MM cM. popmymy (12)
BuiBOTBI:

JlabopaTopHasi padora Ned4 «UccienoBanue Kos1e0aHNi NPUBOJIHBIX BAJIOB)»
dopma oTueTa no 1adbopaTopHoii padore Ned

PGSYJ'II)TaTI)I OKCIICpUMEHTA U pacycTa KpI/ITI/I'-IeCKOI\/’I YaCTOTBI BpAalICHUA IPUBOJHBIX BAJIOB



L 0, 100 1
E L |m=p—"|m, c="— 98107 (m+05 Ny =300 Neoi | N
é 4 .10 M 5 m = ] ycm , 1 ]
S | cMm ! KT c ]
<! r . H/vm cM MuH-1 muH-1 | Mmus-1
1 5N R4
2 | KR R4
IS 27
Brisongr:
JladopaTopnasi padora NeS5 «UccienoBanue padoThbl NOAIMIHUKOB Ka4eHH s
®opma oT4yeTa 1o JadboparopHoii padore NeS
1. XapakTepucTuka MOAIIUITHUKA.
[TapameTtp O6o3Haue Pa3zmepnoct Bennun
HUE b Ha
Homep nogmmnuuka
Tun nomnmIrHuKa
BuyTtpenunuii fuamerp d MM
HapysxHsl1il nuamerp D MM
[IupuHa KoJerr B (T) MM
CratucTtnueckas rpy30n01beMHOCTh Co H
JluHaMuueckas rpy30n01bEMHOCTh C H
Jlomyckaemasi Harpy3Kka npu [R] H
n= 00/MuH
2. Pe3ynbTaThl HCOIBITAHUS TIOIIIUITHUKOB 0€3 HArpy3KH.
Pexxum n Vv MO F
CMa3Ku 00/MuH M/c Hwm H/m
3. Pe3ynbTarhl HCIBITAHUS TTOAITUITHIKOB TI0]] HATPY3KOM.
Ry o R Mr fR fo fOcp Mrtp
’H MKM H Hwm Hwm

4. T'papuk 3aBUCHMOCTH MOMEHTOB TPEHHUSI OT HArpy3KU

M:, My, ,HM




BrIBOIBI:

JlabopaTopnasi paGora Ne6 «McciienoBanue npe1oxXpaHuTeabHbIX MyQT»
®opma oT4yeTa 1o JadoparopHoii padore Neb

Pe3y.]'IBTaTBI HCCIICOJOBaHUA npeﬂoxpaHnTeanoﬁ MY(bTLI

ITapameTpsl onbiTa

Howmep omnbiTa, KOJIM4eCTBO TOBTOPEHUH,

PE3YJIbTAaThl 3aMCPOB U PACUCTOB

Cuna cxarus npyxxunsl Q, H

100

200 300 400

JmiHa npyxuHsI |, MM

KonunuectBo JIeICHUI Ha

WHIWUKATOpPE N, 1IT.

MowmeHnT cpabatbeiBanust Myt M,

H-MMm

Cpennsis BenmnurHa M, H-MM

Pacuetnpiit MoMeHT Ha mydre M,

H-MMm

Ommbka cpabareiBanus 0, %

KpaTKOC ONMUCAHHEC U PErJIAMEHT BbINOJTHCHUSA




1. HemocpeactBeHHO Ha mabopaTOpHBIX paboTax B TOTOBYHO YK€ (OpMy, 3aHOCATCS
UCXOJIHBIE JJaHHbIE Ta0OpaTOPHOM PabOTHI, pe3yIbTaThl HAOIIOACHUH, a 3aTeM JienaeTcst 00paboTKa
MOJTy4YEeHHBIX MaTepUalOB, aHAJIU3 U BBIBO/I.

2. 3anucu B OTYETaX JOJDKHBI ObITh YETKUMHM, BBHITOJHEHHBIMHU Ye€pHUIaMH (I1acTOM), KpoMe
KpacHOro 1pera. Mo»XHO UCIOJIb30BaTh KOMIIBIOTED.

3. Cxewmbl, 4YepTeXH, BEKTOPHBIE MHOTOYTOJbHUKH BBINOJHSIOTCS C TMPUMEHECHUEM
YEpTEHKHBIX MHCTPYMEHTOB C COOJIIO/IEHUEM MPOMOPIUIl U MacIITa0OB.

4. Ot4etsl O TaOOPATOPHBIM paboTam, 0oHOpPMIICHHBIC HAIICKAIIIM 00pa30oM, 3aIIHUIIAIOTCS
CTYJIEHTOM B Ha3HaYEHHOE MPEI0AaBaTeIeM BpEeMs.

Kpurepum ouenku:

- OLCHKAa «3a4YTC€HO» BBICTABIACTCA CTYACHTY, €CJIM OH 3alluTHII na6opaTopHy10 pa60Ty,
CACJIaB BbIBOABI 1 OTBETHB Ha KOHTPOJIbHBIC BOIIPOCHI;

- OOC€HKa «HE 3a4TCHO», €CJIM CTYIACHT HEC CIACJal BbIBOABI IIO pa60Te N HE€ OTBCTUJI Ha
KOHTPOJIbHBIC BOITPOCHI.



7.2.2. TunoBoe 3ajaHue JJisl NPAKTHYECKUX 3aHATHI

<
2 TONBATTUHCKUYM TOCYJaPCTBEHHBIM YHUBEPCUTET

! £ Kadenpa «<HM u M»
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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 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.



7.2.3. TunoBoe 3agaHue 1Jisi KYpcoBOi padoThl

TexHuueckoe 3a/laHue Ha BBIIIOJIHEHUE KypCOBOM paboThI

o mucuummae «Mexanuka 4»

KuneMmaTuudeckas cxema N2l IpruBOoAa 06Luero Ha3HaA4Y€HHUA

G0—=

O]1 - aneKkTpoABUTATEINb

1-xnuHOpemMeHHas nepeaaya

2- KOHUYeCKas repeaada

3- IUJIMHApHYECKas repeiaya

4 - my¢ra

MorHoCTh Ha BBIXOAHOM Baiy npuBojaa: PBB (xBr).

UYacrtoTa BpalieHus Ha BBIXOAHOM Baiy npuBoja: nBB (06/muH).
Harpy3ka nocrosiHHasl.

Koad¢unuent neperpysku Kn

Cpok ciy:x0bl mpuBoAa t (yac.)

HUcxonnnie BapuaHTsl

JaHHbBIE 1 2 3 4 5 6 7 8 9 0
PBB 2.1 3.2 3.8 4.2 3,2 7.5 11 15 18 23
nBB 45 56 36 72 127 115 93 127 146 | 117
t *103 25 26 27 28 29 30 31 24 23 22
Kn 1.45 15 1.55 1.6 1.65 1.7 1.75 15 1.9 1.4




TeMbl MUCbMEHHBIX pa60T

Ne i/t

Tembl

1 [TpuBoJ 001IETO HA3HAUCHUS

KpaTkoe ONMMCaHHUE U PEIJIAMEHT BbLINIOJTHCHUA

Conepikanue KypcoBoii paboThI (IIepeUeHb MOAISKAIUX Pa3padOTKe BOIPOCOB, Pa3IeioB):

- pacuer nepeaad peayKkropa,
- pacueT BaJoB,

- KOMIIOHOBKA PeAyKTOpa,

- BBIOOD U pacueT MOIIMITHUKOB,
- 000CHOBaHMeE MOCAIOK,

- BBIOOp CMa3KH peayKTOpa

OpUEHTHPOBOYHBIH MEPEYCHb IPaAPUUECKOro U WILTFOCTPATUBHOTO MaTepuaa;
1. COOpOUHEI uepTekK peayKTopa

2. OOuii BUI IpUBOIA

3. HeranupoBka (1-2 netanu peayKTopa)
Cpok caum CTyIGHTOM 3aKOHYEHHOH KypCOBO pabOTHI — 3aueTHas Heslesl.

Kpurtepum oneHku:

OueHkn

Kpurepuu 1 HOpMBI OLICHKH

«OTIHNYHO»

3agaHue Ha KypCOBOM MPOEKT MOJy4eHO BoOBpems. Pacuersl
BBIMIOJTHSUIOCH ~ PUTMHYHO,  COTJIACHO  y4eOHOW  mporpaMmme.
3aMeuaHus 10 pacueTaM yCTPaHsUIMCh CBOEBpeMeHHO. [ paduueckast
4yacTh BBIIIOJHEHA aKKypaTHO, U 0TBedaeT BceM TpeboBanusm 'OCT
n ECK/I.

Ilpm 3ammTe KypcoBOrOo MPOEKTa CTYAEHT O0s3aH 3HATh!
1.Teopetnueckuit MaTepuan (0TBeYaTh MpUOIM3HUTENHHO Ha 95 %
BOIIPOCOB.)

2. OcoOeHHOCTH  TPOEKTHUPOBAHHUS  JeTajlied  MallluH W
KOHCTPYHPOBAaHHUS y3JI0B
3. AITOpUTMBI Pacu€eTOB.

«Xopomo»

3agaHre Ha KypCOBOM IPOEKT IOJyYEHO BOBPEMS, pacueThbl
BBIIOJIHSJINCh C 3amo3janreM Ha 1 — 1,5 Henmenun. 3ameuaHwus
yCTpaHsIMCh CBOeBpeMeHHO. Ha BOmpockl TEOpUHU CTYyAEHT JOJIKEH
natb 10 80% mpaBUIBHBIX OTBETOB. I'paduueckas 4acTb BBIIOIHEHA
akkypaTtHo, u otBeuaeT BceM TpeboBanusM ['OCT u ECKJ, HO
JIOITYCKAIOTCS HETOYHOCTH.

«YOOBJICTBOPHUTCIILHO»

3azaHue Ha KypcOBOM IPOEKT MOJIy4E€HO BOBPEMS, pacueThl 10
KypPCOBOMY IPOEKTUPOBAHUIO BBINOJHSIUCH HE BOoBpeMs. bosbnioe
KOJINYECTBO 3aMeUaHuil 1Mo oQopmieHuIo rpadudeckoi yactu. Ha
BOIIPOCHI TEOPUU U OCHOB KOHCTPYUPOBAHMS CTYACHT JOJDKEH AAaTh
He meHee 40% npaBUIBLHBIX OTBETOB.

«HEYOOBJCTBOPUTECIBHO»

ANTOPUTMBI PacdyeTOB HE OCBOCHBI, MHOTO 3aMEYaHHi I10
odopmIIeHHIO TpadHUuecKOd 4YacTH  KypcoBOW paOoThl (IOJHOE
orcyrctBue 3HaHuii mo ['OCT u ECKJI). Boapmme npoGenbl B
3HAHWSIX  TAaKMX JIMCIMIUIMH  KaKk  WHXKEHepHas  rpadwuka,




CONPOTHUBJIICHUE MAaTEpPHANIOB, TEOPETUUYCCKAasi MeXaHuka U T.1. [Ipu
3aIKATe KYPCOBOTO MPOEKTa CTYACHT HE MOXET 000CHOBAThH BHIOOD
Y pacyeT TOW WJIM MHOM CXEeMbl. T€OpeTHYECKH MaTepUal CTYIAEHT
3HACT MPUOTU3UTETBHO Ha 5 %.




7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 5

No i/t Bonpocsl Kk 3k3aMeny

1

Kakue omnpeneneHue, Ha3HAYCHUE W KIacCH(PHUKAIST MEXaHHUECKUX Mepeiad B TOM YHCIIe
B paMKax MPUMEHEHMS CIECIUATN3UPOBAHHBIX MPOTPAMM HHKEHEPHOTO MPOECKTUPOBAHUSA
JUIs pelIeHUs] TPUKJIAAHBIX 3a]1a4?

HazoBuTe OCHOBHBIE KHHEMAaTUYECKUE U CUIIOBBIE COOTHOLLIEHUS B IIEpeJadyax B TOM YHUCIIE
B paMKaxX IMPUMEHEHUS CIEHMAIN3UPOBAHHBIX IIPOrPAMM HMHYKEHEPHOI'O IIPOECKTUPOBAHUS
IUIsL peLICHUS IPUKIIAAHBIX 33184

B uem 3akiouaercs KMHEMaTHYECKHMH pacueT MPUBOJIAa B TOM YHCIE C HU3MEPEHHUEM
(buznyecKuX BeTUYHH U 00pabOTKU pPe3yIbTATOB U3MEPEHHIT?

Knaccudukanus 3y04aTeix miepesad B TOM YUCIIE ¢ U3MEPEHUEM (PU3NYCCKUX BEITUYHH U
00paboTKU pPe3yIbTATOB U3MEPEHUIT?

Kakue cymiecTByroT nmapameTpsl 3y04aThiX Mepeaad U UX TeOMETPUUYECKUE COOTHOIICHUS B
TOM YHCIIE B pPAMKAX IPUMEHEHUS CHEUUAIM3UPOBAHHBIX I[IPOTrpaMM HWHIKEHEPHOIO
MMPOEKTUPOBAHUS JIJIsl PEHICHUS TPUKJIAIHbBIX 3a]1a4.

PacckaxuTe Mpo OCHOBBI TEOPUU 3y0UATOro 3alEIUICHHs B TOM YHCIE C M3MEPEHHEM
(bU3MYECKUX BEJIMYMUH U 00paOOTKHU PE3yJIbTATOB U3MEPECHHII.

Kak Biuser ymciao 3yObeB Ha (OopMy M MPOYHOCTH 3y0a B TOM YHCIE C HW3MEPEHHEM
(U3MUECKUX BEJIMYMH U 00pabOTKU Pe3yIbTaTOB U3MEPEHUH.

Packpoiite moHsTHE O 3yOuaThIX Ieperadax CcO CMELIEHHEM B TOM YHUCIIE B paMKax
[IPUMEHEHUs CIELUAIU3UPOBAHHBIX IIPOrpaMM MH)KEHEPHOIO IIPOCKTUPOBAHUS UL
CLICHUS IPUKJIAIHBIX 33/1a4.

Kakue cyiiecTByIOT BUIbl pa3pylIeHUs 3yObeB U KpUTEpUil paboTOoCOCOOHOCTH 3y0UaThIX
nepefady B TOM YHCIE B paMKaX HPUMEHEHUS CHEIUATU3HUPOBAHHBIX IPOrpaMM
MH)KEHEPHOT0 MPOSKTUPOBAHUS JJIsl pEIIeHUs IPUKIATHBIX 3a/1a4.

10

PacckaxuTte mpo cuibl, AEHCTBYIOLIME B 3alEIUIEHUH NPAMO3yO0ol NMIMHAPUYECKON
nepeaays B TOM YHCIE C U3MEpeHHEM (PU3MUECKUX BEIMYMH U OOpabOTKU pe3ylbTaToB
M3MEPECHUM.

11

Pacckaxute Npo CHIbI, JEHCTBYIOIIME B 3alEMJICHUH IWIMHAPHYECKOW KOco3yOoi
nepefayd B TOM 4YHCJIE ¢ U3MEPEHHEM (U3NYECKUX BEIUYHMH M 00pabOTKU pe3yJIbTaToOB
M3MEPEHHUM.

12

PacckaxuTe Mmpo CHIIbl, AEMCTBYIOLIUE B 3allCTIJICHUH MPsIMO3y00il KOHMUECKOH Mepeaayu
B TOM YHUCJIE C U3MEpPEHHEM (PU3NUECKUX BEJTMUUH U 00pabOTKH Pe3yIbTaTOB U3MEPEHUH.

13

Kax OMMPCACIIAIOTCA KOHCTPYKIUA W MaTCpHaibl 3y6‘~IaTI)IX B TOM 4YHCIC B paMKax
MPUMCHCHUA CIICHUAIM3UPOBAHHBIX MPOrpaMM HHXKXCHCPHOI'O IIPOCKTUPOBAHUA IJIA
CIICHUW A MPUKJIAAHBIX 3aaa4.

14

3 dvero cocTtoWT pacueT MNpsAMOo3yOoil HMIMHIPUYECKON Iepelayd Ha KOHTAKTHYIO
MPOYHOCTH B TOM 4HCIE B paMKax IPUMEHEHHUs CIEHUAIM3UPOBAHHBIX IPOrpaMM
MHXXCHCPHOT'O IMPOCKTUPOBAHUA OJIA PCIICHUA MPUKIIAJHbBIX 3a0a4.

15

3 dYero cocTouT pacyer NpsAMO3yOoi IIMJIMHAPUYECKONW Tiepefadd Ha H3THOHYIO
MPOYHOCTH B TOM 4YHCIE B pamMKax HIPHUMEHEHHUS CIEeHUaTIUu3UPOBAHHBIX MPOrpaMM
MHXEHEPHOr0 NMPOEKTUPOBAHMSI ISl pELIEHMsI IPUKJIAIHbIX 33/1a4.

16

Yo Takoe MUIMHAPHUYCCKUEC K0003y6I)Ie nepeaayn U 3KBUBAJICHTHOC KOJICCO B TOM YHCJIC
B paMKax MPUMCHCHUSA CHCHHUAIU3UPOBAHHBIX IMPOrpaMM HHIKCHCPHOI'O IPOCKTUPOBAHUS
I PEIICHHUA MMPUKIaAHBIX 3ada4

17

Onummnre YCPBAYHLIC TICpCcAavu, o6mne CBCJICHU, KHaCCI/I(i)I/IKaI_II/I}I U TCOMCTpPUA




Ne i/t

Bompocsl K 3x3aMeny

MEPBSYHBIX MIMHAPHUYCCKHUX TEpeiad B TOM YHUCIE C U3MEpeHHEeM (PU3MYECKUX BETUUUH
M 00pabOTKH pe3yIbTaTOB U3MEPCHHIA

18

Kakue ObIBarOT CHIJIBI, HeﬁCTBYIOIHHe B 3alCIUICHUN YCPBAYHBIX IIEpPEAAY, U YTO TAKOC
K.IT.A. B TOM YHCJIC B paMKax IMPUMCHCHUS CIICHUATIU3UPOBAHHBIX ITPOrpaMM HHIKCHCPHOT'O
MPOCKTUPOBAHUA NIl PCIICHHUA IMPUKIIaJHBIX 3a1a4

19

Kakye HCIOoap3yl0TCsl MaTepUalibl YEPBAYHOM IIapbl B TOM YMCIIE B paMKax IPUMEHEHUS
CIELMATU3UPOBAHHBIX I[IPOIPaMM  HMHJKEHEPHOIO IPOECKTUPOBAHMS A PEILICHUS
IIPUKJIAJHBIX 33]1a4

20

Kakue ObIBarOT BUJIbl Pa3pyILICHUA SY6I)€B YCPBAYHBIX KOJIEC B TOM 4YHCIIEC B paMKax
MPUMCHCHUA CIICHUAIM3UPOBAHHBIX IMPOrpaMM HHXKXCHCPHOI'O IIPOCKTUPOBAHUA IJId
CIICHU A MMPUKJIAAHBIX 3a1a4.

21

OnuiuTe pacyeT Ha MPOYHOCTh YEPBSUYHBIX TEpelad B TOM YHUCIE C HU3MEPEHUEM
(bu3nyecKuX BeIUYNH U 00pabOTKU pPe3yJIbTaTOB U3MEPEHUI.

22

Onummre oOLIyI0 XapaKTEpPUCTUKY PEMEHHBIX Mepellady, UX OCHOBHBIE I'€OMETPUUYECKHE
COOTHOIIEHUSI B TOM YHCJIE B paMKax MPUMEHEHHUS CHEIUAIU3UPOBAHHBIX IPOrpaMm
MHKEHEPHOTO MPOESKTUPOBAHUS JIJIsl peLICHHs] MPUKIAJAHbBIX 3a/1a4

23

Kakue ObIBalOT CUJIBI, ICUCTBYIOIIME B BETBAX PEMHS MpHU paboTe mepesadn BXOJIOCTYIO B
TOM YHClIe C u3MepeHueM (hU3HUECKUX BEIUYUH U 00paboTKU pe3yIbTaTOB M3MEPEHUH.

24

Kakue ObIBalOT Cuibl, JEHCTBYIOIIME B BETBSAX PEMHsS Ipu paboTe mnepesaud moj
Harpy3Kkoil B TOM 4HCJI€ C U3MEepeHHEM (DPU3MYECKHX BEIMYMH U 00pabOTKH pe3ysbTaToB
M3MEPECHUM.

25

Kakue ObIBarOT KpUTEPUU padOTOCIOCOOHOCTH PEMEHHOW Nepeayd B TOM 4YHCIE C
M3MepeHueM (PU3MYECKUX BEIMYMH U 00paObOTKH Pe3yIbTaTOB H3MEPECHHIA.

26

Urto Takoe TAroBas CIIOCOOHOCTH peMeHHOI‘/‘I nepcaadyn M KakK IIPOBOJHUTCA pacydeT II0
KPHUBBIM CKOJIB)KCHHMA B TOM YHUCIC B pPaMKax MHOPUMCHCHHA CIHCHUAIN3WUPOBAHHBIX]
MporpamMm MHKCHCPHOI'O IPOCKTUPOBAHUS MJI PCHICHUS ITPUKIIAAHBIX 3aaa4.

27

Ydro Takoe JOJITOBEYHOCTH peMHeﬁ U KaK IMPOBOAUTCA pacd€T IO MaKCUMaJIbHBIM
HaNpsOKEHUsSIM B TOM YHCIIE C M3MEpeHHeM (U3MYECKMX BEJIMYMH U 00pabOTKH
€3yJIbTaTOB U3MEPEHUN

28

Pacckaxute 1npo O6IJ_II/IC CBCACHUA L[CHHBIX nepeaad, IMMpUBOAHBIC ICIIU, 3BC3J0YKH,
MepeaaTouHoOC YHUCIO0 U TCOMCTPHUYCCKHUEC COOTHOICHHMA B TOM UYHUCIC B paMKax
MPUMCHCHUA CICHUAIM3UPOBAHHBIX IMPOrpaMM HHXKCHCPHOI'O IIPOCKTUPOBAHUA IJIA
CIICHUS IMPUKJIAOHBIX 3aaa4

29

Kakue ObIBaroT cuiibl, JEHCTBYIOIIME B BETBSIX IIENHU LEMHOM Mepesadyd B TOM YHUCIE C
M3MepeHreM (PU3NUYECKUX BEIMUUH U 00pabOTKH pe3yJIbTaTOB U3MEPEHHUH.

30

Kakue ObIBalOT KpuTepuil pabOTOCIOCOOHOCTH W ILIETHBIX Iepead M OCHOBBI pacyuera
nepefayd poJMKOBOM (BTYJOYHOM) LENbIO B TOM 4YHCIE B paMKax NPUMEHEHUS
CHEIHAIM3UPOBAHHBIX [POTPAMM  HHKEHEPHOTO IPOEKTUPOBAHUS ISl pPEIICHUS
IPUKJIAIHBIX 3a7a4.

31

Onumure O6H.[I/Ie CBCACHUA TIPO q)pI/IKHI/IOHHI)Ie nepeaaun, MaT€purajibl KATKOB U YCIIOBUC
pa6OTLI nepeaayn B TOM 4YUCIIC B paMKaxX NPUMCHCHHA CIICHUATIM3UPOBAHHBIX IMPOrpaMm
MHXXCHCPHOT'O IMMPOCKTUPOBAHWA JIA PCIICHUSA NPUKIIAJHBIX 3a1a4

32

Kakue ObIBAIOT BUBI pa3pylIeHUs pabOYMX MOBEPXHOCTEH (PPUKIMOHHBIX KaTKOB B TOM
qHciie ¢ u3MepeHneM GU3NYECKUX BeJMYUH U 00pabOTKU pe3yIbTaTOB U3MEPEHHII.

33

B uem 3axmouaercs CyTh LWIMHIPUYECKOH (PUKIMOHHOM Iepenadye B TOM YHCIE C
M3MepeHreM (pU3NUYEeCKUX BEIMUUH U 00paOOTKH pe3yIbTaTOB U3MEPEHUM

34

J111s1 9yero mpeaHa3HAYeHBl BAPHATOPHI B TOM YKCIIE C U3MEpEeHneM (PU3MYeCKUX BEIHYUH U
00pabOTKH PE3yIHTATOB U3MEPEHUI

35

Yto HaswpIBaeTCs PEAYKTOPOM, OIMUINHUTEC UX O6IJ_II/IC CBCIACHHUA U K.HaCCI/I(i)I/IKaL[I/IIO B TOM

quciie ¢ u3MepeHneM GU3NYECKUX BeJIMYMH U 00pabOoTKU pe3yIbTaTOB U3MEPEHUIT




Ne i/t

Bompocsl K 3x3aMeny

36

Onummre 3y0uYaTble PEyKTOPHl W MYJIBTUIUIMKATOPHl B TOM 4YHCJIE C H3MEpPEHHEM
(bU3MUEeCKUX BETHMUMH U 00pabOTKH PE3yIbTaTOB U3MEPEHUI

37

Kak mporcxoauT cMa3blBaHHE PEAYKTOPOB W BBHIOOp Macia B TOM YHCIE C U3MEPEHUEM
(bu3HYECKUX BEIWYNH U 00pabOTKU Pe3yJIbTaTOB U3MEPEHUH.

38

B dem 3akiodaroTcs MPUHIUIBI TPE0OPa30BaHUs IBI)KEHHUS B TOM YHCIIE C U3MEPEHUEM
(bU3MUEeCKUX BETHMYMH U 00pabOTKH PE3yIbTaTOB U3MEPEHUI

39

[epeurcaute AeTad U y3JIbl MAIIMH B TOM YHCIIE C U3MEpeHHeM (DU3NYECKUX BEIUYUH U
00paboOTKH Pe3yJbTaTOB U3MEPEHUN

40

Kaxne MNpCABABIIAKOTCSA Tp€6OBaHI/IH, NpEABABIACMBIC K MalllMHaM W HUX ACTAJISIM B TOM
HHUCJIC B paMKax MOPUMCHCHHUA  CICHUAJIU3UPOBAHHBIX IMPOrpaMM  HHKCHCPHOTO
MPOCKTUPOBAHMUA NJIA PEIICHUA ITPUKIIaJHbIX 3aa4.

41

Kakue OBIBalOT HArpy3KH, ISHCTBYIOIIME B MallMHAX B TOM YHCIE C H3MEPCHUEM
(bu3HYECKUX BEIMYNH U 00pabOTKU Pe3yIbTaTOB U3MEPEHUH.

42

Onumure KpuTepud pabOTOCHOCOOHOCTM B TOM UHCIE B PAaMKax I[PUMEHEHUS
CIICLMAJN3UPOBAHHBIX IPOIPAaMM  HHJKEHEPHOTO IIPOCKTUPOBAHUA Ul pELICHUs
[IPUKJIAJHBIX 33184

43

Kak ocymiecTBisieTcss BBIOOp MAaTEpUANOB W ONpPENEICHUE JOMYCKAEMBIX PAaCUYETHBIX
HaNpsOKEHUH B TOM YHCIIE B PAaMKax MPUMEHEHUs CIELUAIU3MPOBAHHBIX IPOrpaMM
MHKEHEPHOr0 MPOESKTUPOBAHMS ISl pELIEHMsI IPUKIIAIHbIX 33/1a4.

44

Onumure NpOEKTHBIM M IPOBEPOUYHBIM pAacyeT B TOM YUCIE B paMKax IPUMEHEHUs
CIIELMAJIM3UPOBAHHBIX IPOIPAMM  HH)KEHEPHOTO IPOCKTUPOBAHMS I PELICHUS
[IPUKJIAJHBIX 33]1a4.

45

Pacckaxute npo Kiaccuukanuio, Ha3HaueHWe U 00JacTU IPUMEHEHMSI pa3JIMYHbIX BUJIOB

COCAMHEHUN U TpeOOBaHUM, NPEIbABISEMBIX K COCIMHEHUSM B TOM 4YMCIE B PaMKax

IIPUMEHEHUs CIELUUAIU3UPOBAHHBIX IIPOrpaMM HMH)KEHEPHOI'O IIPOECKTUPOBAHMS IS
CLICHUS IIPUKIAAHBIX 33/]1a4.

46

PacckaxxuTe Mpo CBapHbIE COEIMHEHHUS, OINUIINTE UX OOUIYI0 XapaKTepPUCTUKY,
TOCTOMHCTBA W HEJIOCTaTKH, O0JacThb MPUMEHEHHsT B TOM 4YHCIE C W3MEpPEHUEM
(bu3MYECKUX BEIMYNH U 00pabOTKU pe3yIbTaTOB U3MEPEHHI.

47

Kaxue Bbl 3Ha€T€ OCHOBHBIE THUIIBI M 3JIEMEHTBI CBAPHBIX ILIBOB B TOM YHCJIE C U3MEPEHUEM
(bu3HYECKUX BEIMYNH U 00pabOTKU pe3yIbTaTOB U3MEPEHHI.

48

B yem cocTOWUT pacueT Ha MPOYHOCTh CTHIKOBBIX CBAPHBIX COEAMHEHHMH B TOM YHUCIE C
M3MepeHueM (pU3nYecKUX BEIMYUH U 00pabOTKH pe3yIbTaTOB M3MEPEHUH.

49

B gem cocrout pacucT Ha MPOYHOCTh HAXJICCTOYHBIX COGI[I/IHGHI/Iﬁ B TOM 4YHCJIC B paMKax
MPUMCHCHUA CIICHUAIM3UPOBAHHBIX MPOrpaMM HHIKCHCPHOTO MPOCKTUPOBAHUA IS
CIICHUWA MPUKJIAAHBIX 3aaa4.

50

YUTo Takoe 3akJIeno4YHbIE COCOIUHCHUA, o0iactu IMPUMCHCHHUS W BUIBI COCI[HHGHPIﬁ,
MaTCpHaJIbl 3aKJICIIOK B TOM YHCIC B paMKax MOPUMCHCHHA CIHCHUAIM3UPOBAHHBIX]
[MporpamMm MHKCHCPHOT'O ITPOCKTUPOBAHUA IJIA PCIICHUA ITPUKIIAJHBIX 3a1a4.

51

B gem cocTout pacueT 3aKJICTIOYHBIX COG)]I/IHGHI/II\/'I B TOM YHCJIC B paMKaxX HNPpHUMCHCHHA
CHCHUAIIM3UPOBAHHLIX  MIPOrpaMM  HHXXCHCPHOI'O  MPOCKTHUPOBAHUA  IAJId  PCIICHUA
MPUKJIAOHBIX 3aaa4.

52

YTo Takoe WIMOHOYHbIE COEJMHEHHUsS, OOIIME CBEACHHUS, PA3HOBHJIHOCTH IINMOHOYHBIX
COETMHEHUI B TOM YHUCIIE C U3MEPEHUEM (PU3NYECKUX BEIMYUH U 00pabOTKU pe3yIbTaToB
M3MEPECHU.

53

B gem cocTout pacue€T COCANMHCHUSA MPU3MAaTUYCCKUMHU HIIMIOHKaMU B TOM YHUCJIC B paMKax
MPUMCHCHUA CIICHUATIM3UPOBAHHBIX MPOrpaMM HHXKXCHCPHOI'O IIPOCKTUPOBAHUA IJIA
CIICHUW A MPUKJIAAHBIX 3aaa4.

54

B gyem cocrout pacueT COCAUHCHUA CCIMCHTHBIMH MIIMIOHKAMHU B TOM YHUCIIC B paMKax
MPUMCHCHUA CICHUATM3HPOBAHHBIX IIPOrpaMM HWHXCHCPHOI'0 IIPOCKTUPOBAHUA IJId

CIICHUS MPUKJIAAHBIX 3a1a4.




Ne i/t

Bompocsl K 3x3aMeny

55

YTo Takoe NIIMIIEBBIE COCAMHEHMs, UX OOIIME CBEICHHUSA, PA3HOBUIHOCTH NUIMLEBBIX
COCAMHEHUI B TOM YHUCIIE C U3MEPEHUEM (DPU3MUYECKUX BEITHMYMH U 00pabOTKU Pe3yIbTaToOB
M3MEpPEHUI.

56

Onummure pacucT NUIMIECBLIX COGI[I/IHCHI/If/'I B TOM YHCIC B paMKax IM[IPHUMCHCHUA
CIICHHUAIIM3UPOBAHHBIX IIPpOrpaMM  HHXXCHCPHOI'O  IMPOCKTUPOBaHUA  JIsI  PCIICHUS
MPUKJIAOHBIX 3a1a4.

57

B yem cocrouT IIPpOoHEeCC KOHCTPYUPOBaAHUA KOPITYCHBIX ,Z[CTaJICI;'I B TOM YHCJIC B paMKax
MPUMCHCHUA CIICHUAIM3UPOBAHHBIX IMPOrpaMM HHXKXCHCPHOI'O IIPOCKTUPOBAHUA IJId
CIICHUS IMMPUKJIAOHBIX 3a1a4

58

Onummure O6H_II/IC IMPUHIHUIIBI KOHCTPYUPOBAHUS JIMTHIX KOPITYCOB, NX OCHOBHBIC 3JICMCHTLI
VIMTBEIX KOPIIYCOB B TOM YHCJIE B paMKaX IPHUMCEHCHUS CIICHUAIM3UPOBAHHBLIX ITPOrpaMm
MHKCHCPHOTI'O IMMPOCKTUPOBAHUA NJIA PCIICHUSA MIPUKIIAAHBIX 3a0a4.

59

Kakass cymectByer kiaccuuKkanus KOPIYCHBIX — JIeTalei, WX MaTepuanbl U
KOHCTPYHUPOBAaHUE CBAPHBIX KOPITYCOB B TOM YHCIIC C U3MEPEHUEM (PU3NUESCKUX BETUYHH U
00paboTKU pe3yIbTaTOB U3MEPEHHII.

60

Onumure KJ'IaCCI/I(I)I/IKaI_II/IIO INPY>XHUH U YIIPYTUX 3JICMCHTOB, KX HA3HAYCHHUC U UX POJIb B
MAIIHMHOCTPOCHUHU, MATCpUallbl B TOM YHCJIC C H3MCPCHHUCM (1)I/ISI/I‘IGCKI/IX BCJINMYHUH U

00pabOTKH PE3yIbTATOB U3MEPEHHUH.

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

®opma
NMpoBeAeHUsA
Cemectp . Kputepun u HOpMBbI OLICHKH
MPOMEKYTOYHOM
aTrecTalu
5 3a4eT «3a4TECHO» 40-100 oamoB
«HE 3a4TEHO» 0-39 GayutoB




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
oudamorexe /
HaunmMmeHnoBaHue
9BC

I'ypesnu IO. E.

PacueTt 1 OCHOBBI KOHCTPYUPOBAHU

JeTanel MamuH | y9eOHHK JUis 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 (nara obpamenus: 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 (mara obpamenus: 12.02.2020) . -
Pexum noctymna: 1neKTpoHHO-
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 gon. - 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 ais By3oB. CrienainbHas
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 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 mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
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 (U3MKa U MPUKIIATHAS MaTeMaTHKa, aBTOMATHU3AIHS U
yOpaBlieHUE,  XMMHYECKas TEXHOJIOTHUs, KOMIIbIOTEpPHAas TEXHHUKa, HH(OPMATHUKY,
WH)KCHEPHbIE JaHHBIE M pa3pabdOTKa MPOrpaMMHOIO OOECIEUYEHHUs, SKOJIOTHYEeCKas
WHXCEHEepHUs, JJCKTPOTEXHUKA, TMPOMBILIUICHHAS HHXXEHEpHs, HHPOPMAIIOHHBIE
TEXHOJIOTUM ¥ HMH(POpPMATHKa, MaTEpUATOBEICHUE, H3MEpEHHE H METpPOJIOTHS,
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, aBTOMOOMJIECTPOCHHE,
6I/IOXI/IMI/I‘IGCKaf:[ HHXXCHCPUS, CTPOUTCIIbHAA UHKCHCPUA U T.II.).
https://doaj.org/ - pecypc, KOTOpbIii oOecrmedrBaeT JOCTYNl K TMOJTHOTEKCTOBBIM

3JIEKTPOHHBIM JKypHaJlaM TpeJHa3Ha4yeH JAJs MOKMCKa MO 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. [lepeueHb MPOrPaMMHOI0 o0ecneYeHu sl

Ne Hanmenosanue IO PexBHU3HUTHI norOB?pa

n/n (nata, HOMep, CPOK AeHCTBUS)
1 Kommnacc-3D 652/2014 ot 07.07.2014
2 Office Standart beccpounas
3 Windows beccpounas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYLIeCTBJICHUS
o0pa3oBaTe/IbHOIO NpoLecca Mo JUCHUIIIMHE

HaunmMeHoBaHMe 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS
. IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS
I/ | NPaKTHYeCKHX U JIA00PATOPHBIX 3aHATHIA,
MOMeNIeHU /151 CAMOCTOATEIbHOMI
pa6oThl o0yuawmmuxcsi (HOMep ayJAUTOPHH)
1 JleknmonHas ay iutopus Cron YYEHUYECKUI TPEXMECTHBIN

(MoHoOnOK) - 18mirT., MOHOOJIOK



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/

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKHUX U
Ap. 00bEKTOB ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIAa00PATOPHbIX 3aHATHIA,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
pa6oThl o0yuammuxcst (HoMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

A-419

JIBYXMECTHBII -611IT., CTOII
MPENO0/IaBaTeIIbCKUH, CTYJ
MPENoIaBaTeNIbCKUi, JIOCKa ayAuTOpHas

(menoBas), kadenpa

JIaboparopus «JleTtanu MarmiH»

A-416

O0Croun yuennueckuii - 10 mr., ctyn
YYEHUYECKHUH - 22 MIT., CTOI
IpernojaBaress, 10CKa ay IMTOpHas
(menoBas), mkad 171 yaeOHBIX TOCOOHI,
ctox nabopatopHslii - 11 mr.,
naboparopHas ycraHoBka - JIM-36,
naboparopHas ycranoBka JIM-28,
naboparopHas ycranoBka /IM-40,
nabopatopHas ycranoBka J{I1-5K,
naboparopHas ycranoBka [IM-55A,
nabopatopHas ycranoBka JI1-3K,
naboparopHas ycranoBka JI1-4K,
YEepPBSIYHBINA PEIYKTOP - 2 IIT.,
HWIMHAPUYECKUN PETYKTOP - 4 IIT.

[Tomemnienue 1u1st caMOCTOSATENbHOM pPabOThI
CTYICHTOB
-401

Cron ydyeHuueckuii-26 mr., CTyn-26 ImT.,
KOMITBIOTEP C BBIXOJOM B CETh HMHTCPHET-
16 .
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