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

b51.0.08.04

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Mexanuka 4

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJITOTOBKH
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTUYECKOE 00€CTIeUeHNE MAITMHOCTPOUTEIBHBIX POU3BOJICTB

HaIpaBICHHOCTH (TIPodHIIb)
TexHoIorust MAIIMHOCTPOCHHUS

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
O6mmas TpynoemMkocTth: 5 3E

Pacnpelleﬂelme YaCoB JUCHHUIIMHBI IO CEMECTPaM

Cemectp 5

®opma KOHTPOJIA KIT, Hroro
Bun 3ansaTuit 3a4eT
Jlexuun 34 34
JlaGopaTopHbie 34 34
[TpakTHueckue 18 18
PyKkoB0/ICTBO: KypcOBBI€ PabOTHI 15 15
[TpoMexxyToUHas aTTeCTAIUS 0,25 0,25
KonraktHas paboTa 87,75 87,75
CamocTosTenpHas padora 92,25 92,25
KoHnTpoas
Hroro 180 180




Pabouyro mporpamMmy cocTaBuiI(H):
Crapmmnii npenogasarens banaxunna A.A

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

Crapuuit npenogasarens Copoka M.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyTcTBYyeT

\ Penenzent

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHEI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yueOHOro mana
HarpaBJIeHUs TOATOTOBKU
15.03.05 KoHCTpYyKTOPCKO-TEXHOJIOTHYECKOE 00ECIeYeHNUE MAIITMHOCTPOUTEIHHBIX ITPOU3BOICTB

Cpok neiicTBusi padoueii mporpaMMsbl AMcUMILIMHBI 10 «31» aBrycra 2024 r.

COI'JTACOBAHO

3aBenyroumii kadeapoit
«O00pyAOBaHNE U TEXHOJIOTUN MAIIMHOCTPOUTEIHLHOTO POU3BOICTBA»

« » 20 T. H.IO. Jloruuos
(noonucw) (H.0. ©amunus)

YTBEPXJIEHO

Ha 3acenanuu kadenps
«HanoTtexHonornu, MaTepruaIoBeIeHUE U MEXaHUKa

(mpotokoun 3acemanus Ne. 1 ot «30 » amrycra 2019T.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb — vucxonsa U3 3aJaHHBIX YCIOBUN paOOTHI JleTaneld U y3JI0B MAallluH, YCBOUTH METO/IbI,
HOPMBI U TIPaBWJIa UX MPOCKTHPOBAHUS, 00CCIIEUMBAIONINE BHIOOpP Marepuana, GopM, pa3Mepos,
CTENEeHH TOYHOCTH U KayecTBa MOBEPXHOCTHU, a TAKKE TEXHOJIOTHUH U3TOTOBICHUS.

2. Mecto mucuuimuiaabl B ctpykrype OIIOII BO

JlucuumanHel, ydeOHbIE KypChbl, HA OCBOGHHUM KOTOPBIX Oasupyercs JaHHAs IUCIUIUIMHA
(yueOnb1ii kypc) — «HaueprarenbHas reoMeTpus, HHXEHEpHas Trpadu-ka», «MeTpoiaorusy,
«BrIcmas maremaTnkay, «Mexanuka 1», «Mexanuka 2» u «MexaHuka 3»

JIMcUUIUINHBL, y4eOHbIEe KypChbl, JUIsI KOTOPbIX HEOOXOAMMBI 3HAHMs, YMEHHs, HaBbIKH,
npuoOpeTaemMble B pe3ysIbTaTe W3y4YEHUs JaHHOH AMCUUILUIMHBI (y4eOHOTO Kypca) — « MeTposorus,

CTaHJapTHU3alnA n

cepTuduKaIms,

«Mertamiopexyumue

CTaHKHN», «MCTaJ’IJ’IOpe)KYH_[I/IC

MHCTPYMEHTBl M MHCTPYMEHTaJbHas OCHAcTKa», «OO0OpynOBaHHWE M TEXHOJOTHMYECKas OCHACTKa
MAaIIMHOCTPOUTEIBHOIO MPOU3BOJACTBAa» U «IIpoeKTHpOBaHHE TEXHOJOTUUYECKOW OCHACTKU.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

dopmMupyemsbie U Nuagukaropbl
KOHTPOJINpyeMble AOCTHKEHU S Ilnannpyemble pe3y/bTaThl
KOMIIeTeHIINH KOMIIeTeHIU i o0yueHust
(Koa 1 HAMMEHOBAaHUE) (K01 1 HAMMEHOBAHUE)
- CriocoOeH yyacTBOBaTh B OIIK-9.1. Pa3pabarbiBaeT | 3HATh:
pa3paboTKe IPOEKTOB KOHCTPYKTOPCKYIO ul- OCHOBBI u METO/IBI
U3JIENHH MAIIMHOCTPOCHHS | rexHo0rHUECKyIO NMPOSKTUPOBAHHS, OCHOBHBIE CTAIUM
(OIIK-9) NIOKYMCHTAITHIO c pa3pabOTKKM  W3JENU;  TUIOBBIC
TpeOOBaHUSI K KOHCTPYKIHUSM U
HCTIONIL30BAHNEM  CHCTEM | (oo
4BTOMAaTH3NPOBAaHHOI'O - YCTPOMCTBO, Ha3HAU€HUE U pPacyeT
IIPOCKTUPOBAHUS. MEXaHHYCCKHMX TIIepeaad, THIIOBBIX

y3JI0B W JeTaieit
YCTaHOBOK;
- KOHCTPYKTMBHBIE Pa3HOBUIHOCTHU

npuOopoB

COCIMHEHUN  JeTalei,  ynpyrux
JIEMEHTOB, NIPYKUH.

YMers:

- IpOEeKTHpOoBaTh  NPUOOPBl U
YCTaHOBKH TUISL IIPOBECHUS
AKCIIEPUMEHTOB U Hay4YHBIX
UCCIIEIOBAHMM.

- BBIOMPATH HEO0OXOANMBIE

MaTepuaibl, pacCUUTHIBATh Pa3MEPbI
JleTalel M y3J0B, IPOECKTHUPYEMBIX
npubOpPOB M YCTaHOBOK, C YYETOM
MPOYHOCTHBIX XapaKTePUCTHK
MaTEepUajoB, TUIIOBBIE DJIEMEHTHI IS
MIPOEKTUPYEMBIX npuOopoB U
YCTaHOBOK.

- KOHCTpyHpOBaThb Ha
BBINIOJTHEHHBIX  PacueToB

OCHOBE,
TUIIOBBIC




dopmupyemMbie U NuaukaTopsl
KOHTPOJIHpYeMble JAOCTHKEHHST I[Inanupyemsble pe3yJibTaThI
KOMIIeTeHI[HH KOMIIeTeH Ui o0y4eHus
(Ko ¥ HAMMEHOBAHUE) (K01 1 HANMEHOBAHUE)
JeTan u y3JIbI

O6H.[€M3H_II/IHOCTpOI/ITeJ'IBHOFO
Ha3Ha4YCHM.

Bnaners:

- METOJIaMHU BBINOJIHEHUSI IPOEKTHBIX
U IIPOBEPOUYHBIX PACUETOB OTJIEJIBHBIX
Jeranei u y3I10B
00111eMaIINHOCTPOUTEILHOTO
Ha3HAYCHMUS;




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 3aHATHH Cemectp Obnem, | barnt 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 c Hatsirom. lllnonounsle
coenuHenus. lInuneBple coequHeHus.
Monyns 6. Jlex KoHcTpyupoBaHue npy:xuH. 5 6 Oruer no
YcrpoiicTBa s IIp Knaccudukanus npy uH U ynpyrux 2 8 [IPaKTUYECKUM
CMa3K{ U KPII 31eMeHTOB. HazHaueHue npyxuH u 1,5 paboTtam, KypcoBOi
YIUIOTHEHMSL. CP YOPYTHX 3JIEMEHTOB U UX POJIb B 12 MPOEKT
Ypyrue 3J€MeHTHI. KOHCTPYKLUU MaluH. MaTtepuaisbl.
KonctpyupoBanue KommnonoBanue cOOpOYHBIX €AMHUIL
KOPITYCHBIX JeTajei
Tect V3ydyeHre KOHCIIEKTOB JICKITHIA, 5 20,25 100 Hrorosoe
VY4aebHuk MOJITOTOBKA K J1a00paTOpHBIM 0 TECTUPOBAHUE
AHKETUPOBaHHE |3aHATHUSAM, BHIMOJTHEHHUE IPAKTHUECKUX 0
3aJlaHuM, TECTUPOBAHUE
Hroro:| 180 100




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipn peanmuzanuu  AUCHUIUIMHBL  (Y4eOHOTO  Kypca) HCHOJB3YIOTCA  TEXHOJOTHS
JUCTAHIIMOHHOTO OOYYEHUs, TEXHOJIOTUS TPAJUIMOHHOTO OOyYeHUs — OpraHu3anus y4eOHOro
mpolecca B By3e, BKIIIOYAIOIIAs JIEKIUHU, MPAKTUYECKHEe U JiabopaTOpHbIE pabOThI, KypcOBOI
IPOEKT, OCHOBaHHAs Ha JICKIIMOHHO-3a4€THOU (hopMax 0OyUdeHHUSI.

6. MeToauueckue YKa3aHUusA 110 0OCBOCHHUIO JUCHUTIIIMHBI

[lepen BHIOTHEHHEM MPAKTUYECKUX U JJAOOPATOPHBIX pabOT CTYAEHT JOJKEH MpopadoTaTh
TEOPETUUECKHI MaTepHal o TeMe padoThl, 0POPMUTH OTYET, 3AUTUTH pabOTy y MpenoiaBaTesl.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

CeMmecT Koa koHTpO/IMpYyeMOil KOMIIETEeHIMH HauMmeHoBaHnue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
S OIIK-9 Omuemul no 1abopamopHvim pabomam
Nel-6

Omuemul no npakmuieckum pabomam
Tecmosvie 3a0anus Nel-500
Bonpocwi k sx3ameny Nel-56

7.2. TunoBbIe 3a1aHUS HJIM WHBbIE MATEPHAJIBI, HEOOXOAUMBIE JIJIsl TEKYIEero KOHTPOJIs
7.2.1. OT4eTsl N0 1a0OPATOPHBIM paboTam

Tunosble npuMepbl 3aaHMI
JlabopaTopnasi paGora Nel «M3yuyeHne KOHCTPYKIUM HUWIMHAPHYECKOI0 3y04aToro
peryKTOpa»
dopma oTuera no JadboparopHoii padore Nel
Tabmua 1

OCHOBHBIE ITAPAMETPBI PEAYKTOPA

Cryneus peaykropa
O06o3Hauenne Iy Ay ”p
IIapamer U pa3Mep- Pacuernas hopmyia
P P P P bopmy Pac- | 3a- | Pac- 3a-
HOCTbH
4er | Mep | uer Mep
1 2 3 4 5 6 7
Yucno 3yOneB 1
HIECTEPHHU KoJieca - - -
z2
[Tepenarounoe z,
u u=— - -
YUCJIO CTyNEHU ,
IIepenatounoe
pel up u,=u,-u,
YHUCJIO PEAYKTOpa
Me:xoceBoe a
® MM - - -
pacCTOsTHUE CTYTICHU >
Me:xoceBoe
paccTosiHue &.p .MM a,, =a, +a,,
peaykTopa
OKpyXHOI MOJTyJIb 9.2
mt, MM m, = o - -
Z1 + Z2
HopmanbHblit
P mn, MM Tabm. 1. - -
MOAYJIb
Vron HakJIOHa m,
3yObeB B, rpaxyc B = arccosm— i i
t
[Hupuna 3y04aTbIx
KOJIEC bl - -




LIECTEPHU
KoJieca

b2, MM

[omyckaemble
3HAYEHUS
KOHTaKTHBIX
HanpsHKeHUH
marepuaia
3y04aThIX KOJIEC
peryKTopa

[cH],
H/mm2

650

Koaddumuenr,
YUYUTBIBAOLIU I
crienupuxy
KOC03y0oro
3aleTICHUS

0,9

Koadduument
Harpy3Ku

1,2

Koadduument
HEpaBHOMEPHOCTH
pacrnpenenenus
Harpy3Ku MeXIy
3yObsIMHU

1,05

Yacrota BpalieHus
BXOJIHOTO Bajia
peaykTopa

n

00/MuH

1500

MOIIHOCTS,
nepeaaBaeMas
pEayKTOpOM

KBT

X

2
_ [am '[GH ]J %
1085- Zk

b-n, -u,

974000-K ,, - K.,

-(u1+1

TonmuHa cTeHKH
KOpIyca peayKTopa
pacyer

3amep

=
c

0=114-4 b

Juametp 601TOB
KPETUICHHSI KPBIIITKU
U KopImyca
penykropa

pacuer

3amep

Juametp 601TOB
omnopHOTO (hiaHma
pacuer

3amep

BriBoab!

JlabopaTopnasi paGora Ne2 «M3y4yeHne KOHCTPYKIMH YePBSYHOIO0 PeIYKTOpa»
dopma oTuyeTa Mo JJadbopaTopHoii padore Ne2




Ta6n1/1ua BBIYHUCJIICHHBIX U 3aMCPCHHBIX BCJINYHH.

ST 3HaueHue
00603- JiIH napaMmerpa
[TapameTpsl Ha%e™ 1 yame- | Pacuernbie Gopmyssr | pacyer- | 32MC
HUS peHH
peHust HOE o6
Yucno 3axo0B YepBsKa z, - - -
UYucino 3yObeB 4EpBAYHOTO ; ) i i
KoJjieca 2
Ilepenarounoe yucio z,
peaykropa Up - Up, = 7. -
1
[1lar BUTKOB YepBsiKa P MM - -
Moynb 3anenieHus
Y m MM m= P -
T
JlmaMeTp BBICTYIIOB YepBsiKa D MM - -
JIMHA HapE3aHHOM YacTH
A P b, MM - -
YepBsKa
CIIUTENbHBIN AUAMET
A A p d, MM d,=D-2m -
YepBsKa
CNIUTENbHBIN AUAMET
A A p d, MM d,=z,-m -
YEpBSIUHOTO KoJieca
Koaddumuent nuamerpa ) 4= d. )
YepBsKa 9 m
VYroin nmogbemMa BUTKOB Pe3bObI Z,
=arctg =+ -
4yepBsiKa Y rpan 4
Me:xoceBoe pacCTOsIHUE d, +d,
a MM a=——
2
Hamnpasnenne crimpany BUTKOB
pe3bObI uepBsKa (mpaBoe WiIn - - - - -
JIEBOE)
MomHocTh pegyKkTopa
m PEAYKTOPp N kBT cM. dhopmydy (9) -
ToumuHa CTEHKH KopIryca
m prLy o MM cM. dopmyay (10)
penykropa
Huametp 601TOB,
COCIMHAIOIUX KPBILIKY U d MM cM. popmyay (11)
KOPILYC peayKTopa
Juametp ¢pyHIaMEHTAIBHBIX
50I1TOR d, MM cM. popmymy (12)
BriBosbI:

JladopaTopnas padora Ned4 «UcciienoBanue Koj1ie0aHuii NPUBOIHBIX BAJIOB»
®opma oTuyera 1o JadoparopHoii padore Ned

PC3YJ'IBT8.TBI SKCIICPUMCHTA U pacucTa KpHTquCKOﬁ JaCTOThI BpallICHUS MPHUBOJHBIX BaJIOB



o
2
< 7Zd L 100 1
E m, = ! C=—— -1 -t m I nKP=300 nK 90 nK
= L, A ,04106 m, S = 9,8-10 ( +0,5 a p , pa,
5 cM | kr | M ¢
<! - H/mm oM MuH-1 MuH-1 | MuH-1
M
1 5N R4
2 | KR R4
2 | BR 27
Brisongr:
JlabopaTopnasi padora NeS «UcciienoBanue padoThbl NOAIIHMITHAKOB KA4eHUS»
®opma oTuyera no JadoparopHoii padore Ne5
1. XapaxTtepucTuka MOALIUITHUKA.
[Tapametp O6o3Haue Pazmepnoct Bemuuu
HUE b Ha
Homep nopmmnunka
Tun mognmmnHuka
BuyTpennuii ruamerp d MM
Hapyxub1ii tuamerp D MM
HIupuHa Koer B (T) MM
Cratuctrueckas rpy30noIbEMHOCTh Co H
JlnnamMuyeckas rpy30n0bEMHOCTh C H
Jlomyckaemas Harpy3Kka npu [R] H
n= 00/MUH
2. PesynbraThl HCTIBITaHUS MOANIUITHUKOB 0€3 HAarpy3KH.
Pexum n V MO F
CMa3Ku 00/MuH M/c Hwm H/m
3. Pe3ynbpraThl UCTIBITAHUS TOAMIUITHUKOB IO HATPY3KOM.
Ry ) R Mt fR fo fOcp Mrtp
H | yvieu H Hw™m 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, 4YepTeKH, BEKTOPHBIE MHOTOYTOJbHUKH BBIMOJHSIOTCS 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:

- OLCHKa «3a4YTC€HO» BBICTABIACTCA CTYACHTY, €CJIM OH 3alllMTHII na60paTopHy10 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»

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.



7.2.3. TunoBoe 3agaHue 1Jisi KypcoBoil padoThl

Texauveckoe 3aaHUE Ha BHIMOJHEHNE KYPCOBOM paOOTHI
o mucuummae «Mexanuka 4»

KuneMmaTuudeckas cxema N2l IpruBOoAa 06Luero Ha3HaA4Y€HHUA

G—T¥]

O]1 - aneKkTpoABUTATEINb

1-xnuHOpemMeHHas nepeaaya

2- KOHUYeCKas repeaada

3- UJIMHApHYECKas repeaya

4 - my¢ra

MorHoCTh Ha BBIXOAHOM Baiy npuBojaa: PBB (kBr).

UYacroTa BpalieHusl Ha BBIXOAHOM Baiy npuBoja: nBB (06/muH).
Harpy3ka nmocrosiHHasl.

Koadpounuent neperpysku Kn

Cpok ciy:x0bl mpuBoAa t (yac.)

HUcxonnnie BapuaHTbl

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 NUCbMEHHBIX PadoT

Ne i/

Tembl

1 ITpuBox 061IeTO HA3HAYEHUS

<KpaTKOCOHﬂcaHHellperﬂaMeHTlHﬂHOHHeHHH

Copepxanuie KypcoBoi paOoTHI (IlepeueHb MO IeKaIINX pa3paboTKe BOIIPOCOB, pa3/IeioB):

- pacder nepeaad peayKkropa,

- pacueT BaJIoOB,

- KOMITOHOBKA PeAyKTOpAa,

- BBIOOpP M pacueT HOIIIHITHHUKOB,
- 000cHOBaHUE MMOCAIOK,

- BBIOOP CMa3KH peyKTopa

OpHEHTUPOBOYHBIN NIEPEYCHB TPAPUIESCKOT0 U WILTIOCTPATUBHOTO MaTepraa:
1. COopouHBIil uepTex peayKTopa

2. OOt BUJI IPUBOAA

3. deranupoBka (1-2 neranu penykropa)
Cpok criaum CTyJIEHTOM 3aKOHUYEHHOM KypCOBOM pabOThI — 3aueTHAs HEJIETIsl.

Kpurtepun onenkmu:

OueHku

Kputepuu u HOpMBbI OLICHKU

«OTJIHUYHO»

3ajaHue Ha KypCOBOW MPOEKT IMOIy4eHO BoBpeMs. Pacuersl
BBIMOJTHSUIOCH ~ PUTMHYHO,  COTJACHO  y4eOHOW  mporpamMmme.
3aMevaHus 10 pacueTaM yCTPaHsUIUCh CBOEBpeMeHHO. I paduueckas
YacTh BBINIOJHEHA aKKypaTHO, U oTBeuaeT BceM TpeboBanusiv [[OCT
u ECK/I.

IIpu 3ammTe KypcoBOro NpPOEKTa CTYNEHT OO0s3aH 3HATh:
1.Teopernueckuii marepuan (oTBedaTh NMPUONM3UTENBHO Ha 95 %
BOIIPOCOB.)

2. OcoOeHHOCTH  TPOEKTUPOBAHMS  JeTajedl  MallMH |
KOHCTPYHPOBAHUS Y3JIOB
3. ANropuTMBI pacyeToB.

«XOpOLIO»

3agaHne Ha KypCOBOH MPOEKT IMOIYYEHO BOBPEMsI, PacUEThI
BBITIOJIHSAJNCE, C 3amo3ganneM Ha 1 — 1,5 wemenu. 3amedanus
YCTpaHsUITHCh CBOEBpeMeHHO. Ha BOpOCH! TEOpHHU CTyAEHT JIOJIKEeH
nath 10 80% npaBUIBHBIX OTBETOB. I paduueckas 4acTh BBITIOJHEHA
aKkKkypaTHo, u orBeuyaeT BceM TpeboBanusM ['OCT u ECKJ, HO
JIOITYCKAIOTCS HETOYHOCTH.

«YOOBJICTBOPHUTCIBHO»

3amaHue Ha KypcOBOM IIPOEKT MOJIy4eHO BOBPEMS, pacueThl 10
KypCOBOMY IPOEKTHPOBAHHIO BBIIOIHAINCH HE BOBpeMs. boinbimoe
KOJINYECTBO 3aMEyaHWi 1Mo oQopmieHuio rpaduueckoi yactu. Ha
BOTIPOCHI TEOPHH W OCHOB KOHCTPYHUPOBAHUS CTYIEHT MOJKEH JaTh
He MeHee 40% npaBUIBHBIX OTBETOB.

«HCYHOOBJICTBOPUTCIILHO»

AJNTOpUTMBI pacuyeTOB HE OCBOEHBI, MHOIO 3aMEuYaHHWil 110
oopMIIeHHIO TpaguuecKod 4YacTH  KypcoBOW paboThl (IOJHOE
orcyrctBue 3HaHuil mo ['OCT m ECKJ/). bonpmme mpoGensr B
3HaHUSAX TaKUX JUCIUIUIMH KaK WHXEHepHas rpaduka,
CONPOTHBIICHHE MAaTEPHAJIOB, TEOpETUUECKass MexaHuka U T.4. [lpu
3amuTe KypCOBOTO MPOEKTA CTYACHT HE MOXET 000CHOBATH BHIOOD
U pacueT TOU WM MHOM cxembl. TeopeTuueckuil MaTepuanl CTyACHT
3HaeT NpUOIN3NUTENBHO Ha 5 Y.




7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 5

Ne i/t

Bonpocsl k 3auery

1

Kakue ormpenenenue, Ha3HaueHHE W KIACCH(HUKAIMA MEXaHHYECKUX Iepefad Mpu
pa3paboTKe NPOEKTOB U3JEINI MAIIMHOCTPOECHUS B TOM YHUCIIE C UCIOJIb30BAHUEM CHCTEM
ABTOMATH3UPOBAHHOTO MPOSKTUPOBAHHS ?

HazoBuTe OCHOBHBIE KMHEMAaTHYECKHE W CHJIOBbIE COOTHOLICHHS B Iepeaadax IMpH
pa3paboTKe MPOECKTOB U3/IETUN MAIIMHOCTPOCHUS B TOM YHUCJIE C UCIOJIb30BAHUEM CHUCTEM
ABTOMATU3UPOBAHHOTO MPOESKTHUPOBAHUS

B dyem 3akiodaercsi KMHEMAaTHUECKHMH pacueT MpHBOJA IpH pa3pabOTKE NPOEKTOB
M31eIMid  MAlIMHOCTPOEHUs B TOM  4YHUCJIE€ C  KCHOJb30BAaHUEM  CUCTEM
ABTOMATHU3UPOBAHHOI'O IPOEKTUPOBAHMSI?

Knaccudukanus  3yOuaTelx  mepeiad  mpu  pa3pabOTKe  MPOEKTOB  M3JENIUN
MaITUHOCTPOEHUST B TOM YHCJIE C MCIOJb30BAaHUEM CHCTEM aBTOMATH3WPOBAHHOTO
MPOEKTUPOBAHUSA?

Kakue cymniecTByroT mapameTpsl 3y0O4aThiX Mepefad U UX reOMETPUUECKHE COOTHOIICHUS
npu pa3paboTKe MPOEKTOB M3ACNUN MAIIMHOCTPOCHHS] B TOM YHUCIE C HCHOJIB30BaHHUEM
CHCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS.

Pacckaxxurte IIpO OCHOBBI TCOpPHUHU By'6anOFO 3al0CIVICHUA IIPU pa3pa60TKe IIPOCKTOB
151691 (S0 05051 MAalIMHOCTPOCHU A B TOM YHUCJIIC C HUCIIOJIB30BaAHHNEM CHUCTEM
ABTOMATHU3HUPOBAHHOI'O IIPOCKTHPOBAHMA.

Kak Bnusier ymcno 3yObeB Ha (opMy M MPOYHOCTH 3yDa mpu pa3paboTKe MPOEKTOB
M3IeTUiA ~ MAIIMHOCTPOEHUS B TOM  YHCJI€ C  HCIOJIb30BAHHEM  CHCTEM
ABTOMATU3UPOBAHHOIO MPOCKTUPOBAHUSL.

PackpoiiTe moHsTHE O 3yOuaThIX NEpefadax Co CMEUICHHEM IpU pa3paboTKe MPOEKTOB
M3  MAIIMHOCTPOEHMsT B TOM  4YHMCI€ C  HUCIOJB30BaHUEM  CHCTEM
ABTOMATHU3UPOBAHHOT'O MPOEKTUPOBAHMUSI.

Kakue cyIiecTByIOT BUIbl pa3pylIeHus 3yObeB U KpUTEpuil paboTOoCIOCOOHOCTH 3y0UaThIX
nepefad mnpu  pa3pabOTKe MPOEKTOB M3AENUN MAIIMHOCTPOEHUS B TOM 4YHCIE C
MCII0JIb30BaHUEM CHCTEM aBTOMATU3UPOBAHHOI'O NPOEKTUPOBAHUSI.

10

PacckaxuTe mpo cuibl, AEHCTBYIOLIME B 3allEIUIEHUH MNPAMO3yO0oil NMIMHAPUYECKON
nepefayd Opu  pa3pabOTKe MPOEKTOB H3JENUNH MAIIMHOCTPOEHUS B TOM 4HCIE C
MCITOJIb30BAHUEM CHCTEM aBTOMATH3UPOBAHHOI'O MPOEKTHUPOBAHHSI.

11

Pacckakxute Npo CHIIbI, JEHCTBYIOIIME B 3alECMJICHUU IMIMHAPHUECKOW KOCO3yOoi
nepefaud Opu  pa3paboTKe MPOEKTOB U3JCNIUN MAIIMHOCTPOCHHUS B TOM UHCIE C
MCII0JIb30BaHUEM CHCTEM aBTOMATU3UPOBAHHOI'O NPOEKTUPOBAHUSI.

12

Pacckaxute mpo Cuiibl, JEHCTBYIONMINE B 3allCTICHUU TPSIMO3y00i KOHUYECKOW Mepeaaqn
npu pa3paboTKe MPOEKTOB H3ACTUN MAIIMHOCTPOCHHS] B TOM YHWCIE C WCHOJIB30BaHUEM
CHCTEM aBTOMATHU3MPOBAHHOTO MPOEKTUPOBAHUS.

13

Kax OIPCACIIAOTCA KOHCTPYKIMA U MATCPUATIbL 3Y6‘-IaTBIX KOJICC TIpH pa3p360TKe
IMPOCKTOB H321€J'H/II7[ MAIMHOCTPOCHUA B TOM UYHUCIC C MCIIOJIB30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHUA.

14

3 yero cocTouT pacuyeT NpAMO3yO0oi NMIMHIPUYECKOH MepeJadyd Ha KOHTAKTHYIO
MPOYHOCTh NpHU pa3paboTKe NPOEKTOB H3JACIUNA MAIIMHOCTPOEHUS B TOM 4YHCIE C
MCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS.

15

3 yero cocToUT pacyeT MNpsAMO3yOoll NMIMHAPUYECKOW TMepenayd Ha M3rHOHYI0

[MPOYHOCTH IIpU pa3pa60TKe IIPOCKTOB 156691 (5110505 MAIIMHOCTPOCHUS B TOM YHUCIIC C




Ne i/t

Bormpocsl k 3a4ery

MCIT0JIb30BAHHUEM CUCTEM AaBTOMATU3UPOBAHHOI'O IMPOCKTUPOBAHUS.

16

Yro Takoe NUIMHAPHUYCCKUC KOCO3y6He nepcaauym M OKBUBAJICHTHOC KOJICCO IIpU
pa3pa60TI<e ITPOCKTOB I/I3,HCJ'II/II71 MalIMHOCTPOCHHU B TOM YHCJIC C UCIIOJIb3OBAHUEM CUCTEM
ABTOMATHU3UPOBAHHOI'O ITIPOCKTUPOBAHU A

17

OnumuTe 4YepBs4yHbIE Iepeladd, oOlue CBEIeHMs, KiIaccu(UKaluus H TIeoMeTpus
YEepPBIYHBIX  LNWIMHAPUYECKHX TIepeJad Mpu  pa3padoTKe TMPOEKTOB  M3JIENUi
MAIIMHOCTPOEHUsT B TOM 4YHCJE C HCIOJIb30BAHUEM CHCTEM aBTOMAaTU3UPOBAHHOI'O
[IPOEKTHPOBAHHUS

18

Kakue ObIBAaIOT CHJIBI, JEHCTBYIOIME B 3allCIUVIEHUM UYEPBSIYHBIX IEpelad, U 4TO TaKoe
K.II.J. T[pH pa3paboTKe TNPOEKTOB H3JAEIMHA MAIIMHOCTPOEHUS B TOM YHCIE C
MCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOT'O IPOEKTUPOBAHMSI

19

Kakue ncroisib3yloTcs MaTepuaibl YEpBSYHOM Mapbl IpHU pa3pabOTKE MPOEKTOB M3IEIHN
MaIIMHOCTPOCHUS! B TOM YHCJIE€ C HCIOJIB30BAHUEM CHCTEM aBTOMAaTU3HPOBAHHOIO
[IPOCKTUPOBAHUS

20

Kakue ObIBatOT BHIBI pa3pylIeHHs 3yObeB YEPBAYHBIX KOJEC MPU pa3zpadOTKE MPOEKTOB
M3ENMA  MAIIMHOCTPOEHMsT B TOM  4YHMCI€ C  HUCIOJB30BAaHUEM  CHCTEM
ABTOMAaTU3UPOBAHHOIO IIPOCKTUPOBAHUS.

21

Onummre pacyeT Ha MPOYHOCTh YEPBSIUHBIX Mepead Mpu pa3padoTKe MPOEKTOB U3ISIUN
MAaITUHOCTPOEHUS B TOM YHCJIE C MCIOJb30BAaHUEM CHCTEM aBTOMATH3WPOBAHHOTO
POEKTUPOBAHHUSIL.

22

Onumure oOILIyI0 XapaKTEPUCTUKY PEMEHHBIX Iepeliad, UX OCHOBHbIE I'€OMETPHUYECKHE
COOTHOILIEHUS IPU pa3pabOTKe MPOEKTOB HU3JENUl MAIIMHOCTPOEHHS B TOM 4YHCIE C
MCIIOJIb30BAHUEM CHCTEM aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS

23

Kakue ObIBAIOT CUJIBI, ACHCTBYIONIME B BETBSIX PEMHS MPH paboTe mepenayd BXOJIOCTYIO
npu pa3paboTKe MPOEKTOB H3JIENUN MAITMHOCTPOCHUS B TOM YHCIE C WCIOJIb30BAHHUEM
CHUCTEM aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUSI.

24

Kakue ObIBalOT cuHibI, JEHCTBYIOIIME B BETBSIX pPEMHsS IpH paboTe mnepesayd Moj
Harpy3koi mpu pa3paboTKe NPOEKTOB H3AEIUM MAaIIMHOCTPOEHUS B TOM YHUCIE C
MCITOJIb30BAHUEM CHCTEM aBTOMATH3UPOBAHHOI'O MPOEKTHUPOBAHHUSI.

25

Kakue ObIBalOT KpUTEPUM PAaOOTOCIIOCOOHOCTH PEMEHHOM mepeaayd IMpH pa3paboTke
MPOEKTOB W3JENMM MAIIMHOCTPOEHUS B TOM YHCIE C HCIOJIb30BAaHHUEM CHCTEM
ABTOMATU3UPOBAHHOI'O MPOEKTHUPOBAHMUSL.

26

Uto Takoe TAroBas CIOCOOHOCTh PEMEHHOM TMepenauyd M KaK MPOBOJUTCA pacyeT o
KPUBBIM CKOJIBKEHUS TP pa3zpabOTKe MPOEKTOB U3JIEIH MAIIMHOCTPOEHHUS B TOM YHUCIIE
C MCIIOJIb30BAHUEM CUCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS.

27

Uro Takoe MONrOBEYHOCTH PEMHEH M KAaK IIPOBOJUTCA pacyeT I0 MaKCUMalbHbIM
HANpSDKEHUSIM TIpU pa3pabOTKe MPOEKTOB H3JEIMI MalIMHOCTPOEHHSI B TOM YHCIE C
MCIIOJIb30BAHUEM CHCTEM aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS

28

Pacckaxure 1npo O6H_II/Ie CBCACHUA HCHHHX nepeaad, IMMpUBOAHBIC ICIIU, 3BC3O0OYKU,
MEpeAaTOYHOC YHUCIO0 KW TCOMCTPHYCCKHUEC COOTHOLICHUA IIpU pa3pa60TKe ITPOCKTOB
156631 (S1105051 MAalIMHOCTPOCHUA B TOM qucCie C HUCIIOJB30BAHHNECM CHUCTEM
ABTOMATHU3WPOBAHHOI'O ITIPOCKTUPOBAHUA

29

Kakne ObIBarOT CHIJIBI, HeﬁCTBYIOHlHC B BETBSX IIENH IIEITHOM nepeaadun mnpu pa3pa60TI<e
IMPOCKTOB H321€J'H/II7[ MAIMHOCTPOCHUA B TOM UYHUCIC C MCIIOJIB30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHUA.

30

Kakue ObIBalOT KpuTepuil pabOTOCHOCOOHOCTH W ILIETHBIX Iepead M OCHOBBI pacyuera
nepeaayd  pOJMKOBOM  (BTYJIOYHOM) Iembl0 MpH  pa3padOTKe MPOEKTOB HU3JAEIUM
MaIIMHOCTPOEHUSI B TOM YHCJIE€ C HCIOJb30BAHHUEM CHCTEM aBTOMATHU3HPOBAHHOTO
POEKTUPOBAHHSI.

31

Onummre oOuire cBeJeHUs Npo PPUKIMOHHBIE NIepeaun, MaTepuabl KaTKOB U YCIOBHE

a0O0TBI nepcaadyun 1npu pa3pa60TKe ITPOCKTOB 56691 (5110505 MalIMHOCTPOCHUS B TOM YHUCIIC C




Ne i/t

Bormpocsl k 3a4ery

MCIT0JIb30BAHUEM CUCTEM ABTOMATU3UPOBAHHOI'O IMMPOCKTUPOBAHU A

32

Kakue OBIBAalOT BUIBI pa3pylICHHs pabOYMX TMOBEPXHOCTEH (PPUKIMOHHBIX KAaTKOB IPHU
pa3paboTKe NPOEKTOB U3JEJINH MAIIMHOCTPOEHUS B TOM YHUCIIE C UCIIOIb30BAHUEM CUCTEM
ABTOMAaTU3MPOBAHHOIO IPOCKTUPOBAHUSL.

33

B uem 3akiioyaercd CyTh LMJIMHApPUYECKOW (DPUKLIMOHHOW mepenade mpu paszpaboTke
MPOCKTOB W3JAENUNA MAIIMHOCTPOCHUS B TOM YHCJIE C UCIHOJIB30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOTO MPOESKTUPOBAHMUSL.

34

JIns d4ero TmpeAHAa3HAYEHBl BapuaTOpbl MpH  pa3paboTKe TMPOEKTOB  U3IECIUIN
MAIIMHOCTPOEHUsT B TOM 4YHCJE C HCIOJIb30BAHUEM CHCTEM aBTOMAaTU3UPOBAHHOIO
POEKTUPOBAHMUSI.

35

Yro Ha3bIBaeTCs PEOYKTOPOM, OMMIIKUTE MX OOIIMe CBEIEHUs M KiIacCU(PUKAIMIO MHpU
pa3paboTKe MPOECKTOB U3/IETUN MAIIMHOCTPOCHUS B TOM YHUCJIE C UCIOJIb30BAHUEM CUCTEM
ABTOMATHU3UPOBAHHOTO MPOESKTUPOBAHMUSL.

36

Onummre 3y04arbie peayKTOpbl U MYJIbTUILIUKATOPBI MPU pa3pabOTKe MPOEKTOB U3IEIUN
MaITUHOCTPOEHUS B TOM YHCJIE C MCIOJb30BAaHUEM CHCTEM aBTOMATH3WPOBAHHOTO
POEKTUPOBAHHUSL.

37

Kak mpoucXoauT cMa3bIBaHUE PEIyKTOPOB M BBIOOp Macia MpH pa3pabOTKEe MPOEKTOB
M3MIeNWiA  MAIIMHOCTPOGHHsI B TOM  4YHCIE€ C  HUCIHOJB30BaHHEM  CHCTEM
ABTOMATHU3MUPOBAHHOTO MPOCKTUPOBAHUSI.

38

B 4eMm 3akmarouaroTcs IIPUHIUIIBL Hp606p330BaHI/I${ JABUIXKCHHSA IIPU pa3pa60TKe ITPOCKTOB
M3 ICTHI MAalIMHOCTPOCHU A B TOM YHUCJIIC C HUCIIOJIB30BaHNEM CHUCTEM
ABTOMATHU3HUPOBAHHOI'O IIPOCKTHPOBAHMA.

39

[lepeuucnure pgeran U y37dbl MallMH [pU  pa3padOTKE MPOEKTOB  U3JEIUN
MAallUHOCTPOEHUs B TOM YHCIE C MCIOJb30BAHUEM CHUCTEM AaBTOMATU3UPOBAHHOIO
[IPOEKTUPOBAHUSI.

40

Kakue npeabsBisioTcss TpeOOBaHUs, NMPEIbABISEMble K MallMHAM M UX JAETalsM TMpu
pa3paboTKe MPOEKTOB M3/IETUH MAIIMHOCTPOCHHS B TOM YHUCIIE C UCIIOJIb30BAHUEM CUCTEM
ABTOMATU3UPOBAHHOIO MPOCKTUPOBAHMUSI.

41

Kakue ObIBatoT Harpy3ku, AEMCTBYIOLME B MallMHAaX MpU pa3pabOTKe MPOEKTOB M3/ENINi
MaIIMHOCTPOEHUS! B TOM YHCJIE C HCIOJIB30BAHMEM CHCTEM aBTOMAaTHU3MPOBAHHOIO
POEKTUPOBAHHUSI.

42

Onumure Kputepun pabOTOCHOCOOHOCTH NpU  pa3pabOTKEe MPOEKTOB  U3JENUM
MaIIMHOCTPOEHUSI B TOM YHCJIE€ C HCIIOJIb30BAHUEM CHCTEM aBTOMAaTHU3MPOBAHHOIO
POEKTUPOBAHHSI.

43

Kak ocymiecTBisieTcss BbIOOp MaTepHUajOoB U ONpEIENIEHHWE JOIYCKAeMbIX pacdeTHBIX
HanpsOKeHUH Npu pa3paboTKe MPOEKTOB H3JENUN MAIIMHOCTPOEHUS B TOM 4YHCIE C
MCII0JIb30BaHUEM CHCTEM aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUSI.

44

Onummure NpPOEKTHBIM M IPOBEPOUYHBIM pacyeT MpH pa3pabOTKe IMPOEKTOB H3IENIN
MaIIMHOCTPOEHUS! B TOM YHCJIE C HCIOJIB30BAHUEM CHCTEM aBTOMAaTHU3MPOBAHHOIO
POEKTUPOBAHMUSI.

45

Pacckaxute npo kiaccudukanuio, Ha3HauUeHHE U 00JIaCTH NMPUMEHEHUS Pa3IMYHBIX BHJIOB
COeTMHEHUIN U TpeOOBaHU, NMPEIbIBISIEMbIX K COCIUHEHUSIM NPHU pa3pabOTKEe MPOEKTOB
M3IEIUA  MAlIUHOCTPOEHUS B TOM  4YHUCIE€ C  HCIOJIb30BAHMEM  CHUCTEM
ABTOMAaTU3UPOBAHHOIO MPOECKTUPOBAHUSI.

46

Paccka)xuTe TpO CBapHbIE COEAMHEHHs, OIUIINTE UX OOIIyI0 XapaKTepUCTHUKY,
NMOCTOMHCTBA M HEJOCTaTKH, 00JacTb NMPUMEHEHHS MpH pa3padOTKe MPOEKTOB H3IEIUN
MAaIIUHOCTPOEHUss B TOM YHCJIE C MCIOJb30BAHUEM CHUCTEM AaBTOMATU3UPOBAHHOTO
[IPOEKTUPOBAHUSI.

47

Kakue BbI 3HaeTe OCHOBHBIC THIILI M DJIECMEHTHI CBApHLIX MIBOB IIPU pa3pa60TI<e IIPOCKTOB
I/ISI(eJ'II/Iﬁ MallnHOCTPOCHUS B TOM HHUCIIC C HUCITIOJIB30BaHNEM CHCTEM

ABTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHUA.




Ne i/t

Bormpocsl k 3a4ery

48

B 1eM cocTOWT pacdeT Ha MPOYHOCTh CTHIKOBBIX CBAapHBIX COEAMHEHHM MpU pazpaboTke
MPOCKTOB W3JENUNA MAIIMHOCTPOCHUS B TOM YHCJIE C UCIHOJIb30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOTO MPOESKTUPOBAHMUSI.

49

B uem cocTroWT pacdeT Ha MPOYHOCTh HAXJIECTOYHBIX COCAMHEHUU MpH pazpaboTke
MPOEKTOB W3JIENMM MAIIMHOCTPOEHHUS B TOM YHCJIE C HCIOJb30BAHHEM CHCTEM
ABTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUSI.

50

Uro Takoe 3akKJENOYHbIe COEAUHEHHs, OOJAaCTH MPUMEHEHHUS W BUJAbl COCAMHEHUH,
MaTepHuabl 3aKJICTIOK MPU pa3padOTKe MPOECKTOB U3ACIINA MAITUHOCTPOEHHUSI B TOM YHUCIIE
C MCIIOJIb30BAaHUEM CHCTEM aBTOMATU3HPOBAHHOTO MPOESKTUPOBAHHSL.

51

B ueM cOCTOMT pacueT 3aKJICIIOYHBIX COEIMHEHUHN IpHU pa3padOTKE MPOEKTOB H3IENINN
MAIIMHOCTPOEHUsT B TOM 4YHCJE C HCIHOJIb30BAHUEM CHCTEM aBTOMAaTU3UPOBAHHOI'O
IPOEKTUPOBAHHUSI.

52

YTo Takoe IINOHOYHBIE COEJMHEHUs, OOLIME CBEAEHUS, PAa3HOBHMJIHOCTh IIIOHOYHBIX
COCAMHEHUN TpU pPa3pabOTKE MPOEKTOB WU3JCIUN MAIIUHOCTPOCHHUS B TOM YHUCIE C
MCIOJIb30BAHUEM CUCTEM aBTOMATU3HUPOBAHHOTO TPOEKTUPOBAHHUSI.

53

B uyem cocTouT pacdeT COCAUMHCHHUA IIPU3MATHUYCCKUMHU IIIIOHKAMH IIpH pa3pa60TKe
IMPOCKTOB I/IS,HeHI/Iﬁ MAalIIHHOCTPOCHHUA B TOM YHCJIC C HCIOJIb30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHUA.

54

B yem cocTOUT pacyeT COeAMHEHUs CErMEHTHBIMM IIIIOHKaMH NPH pa3pabOTKe MPOEKTOB
M3ENUMA  MAIIMHOCTPOCHMsT B TOM  4YHMCI€ C  HUCIOJb30BaHUEM  CHCTEM
ABTOMAaTU3UPOBAHHOIO IPOCKTUPOBAHUSL.

55

YTo Takoe NIIMIEBbIE COEAMHEHMs, MX OOIIME CBEACHHUS, PA3HOBUIHOCTH NUIMLEBBIX
COCAMHEHUN TpU pPa3pabOTKE MPOEKTOB W3CIUN MAIIUHOCTPOCHHUS B TOM YHUCIE C
MCIIOJIb30BAHUEM CHCTEM aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS.

56

Onumwure pacyeT UIUIMIEBBIX COEAUHEHMM TMpU pa3pabOTKE MPOEKTOB U3JAEIUM
MAIIMHOCTPOCHUsST B TOM 4YHCJE C HCIHOJIb30BAHUEM CHCTEM aBTOMAaTU3MPOBAHHOI'O
POEKTUPOBAHHUSI.

57

B yem cocTtourt Imponecc KOHCTPYHUPOBAHUSA KOPITYCHBIX JeTajeu pu pa3pa60TKe
IMPOCKTOB H3JICITNI MAalIMHOCTPOCHUA B TOM UYHUCIC C MCIIOJIB30BAHHUEM CHCTEM
ABTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHUA.

58

Onumwure O6HII/I€ MMPUHIUIIBEI KOHCTPYUPOBAHUA JIUTBIX KOPITYCOB, HX OCHOBHBIC 3JICMCHTELI
VINTBIX KOPITYCOB IIpU pa3pa60TKe IMPOCKTOB PI3I[€J'IPII>1 MalIMHOCTPOCHUSA B TOM YHUCIIC C
MCITI0JIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHUSA.

59

Kakasgs cymectByer kiaccuukanus KOPIYCHBIX —JAeTaned, HMX Marepuaigbl |
KOHCTPYMPOBAaHUE  CBapHbIX KOPIYCOB MpU  pa3pabOTKe MPOEKTOB  U3JENU
MaIIMHOCTPOEHUSI B TOM YHCJIE C HCIOJB30BAHUEM CHCTEM aBTOMAaTHU3MPOBAHHOIO
POEKTUPOBAHHUSI.

60

Onummre kiaccupUKALUIO MPYKUH U YOPYTUX DJIEMEHTOB, UX Ha3HAYCHHE U UX POJIb B
MaITUHOCTPOEHUH, MaTepHaNIbl TIPU Pa3pabOTKe MPOEKTOB U3JACIUNA MAIIMHOCTPOCHUS B

[TOM YHCJIC C UCIIOJIb30BAHUEM CUCTCM dBTOMATH3UPOBAHHOI'O IIPOCKTUPOBAHUA.

7.3.2. Kputepuu U HOPMBbI OLlEeHKH

®opma
NnpoBeIeHUs
Cemectp . Kpurtepun u HOpMBbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaAluu
5 3a4eT «3aYTEHO» 40-100 6ayutoB
«HE 3aYTEHO) 0-39 GayutoB




8. YuebHo-MeToaMUYeckoe M HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILINHBI

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. Ucxonusie 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. Mexauunueckue nepenauu / 0. 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 : [lonurexnuka, 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 mamiH : yaeOHuk / A. B. TioHseB, | y4eOHUK 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 (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 17151 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 (MpUKIaaHas (U3MKA U MPUKIATHAS MaTeMaTHKa, aBTOMATH3aIUs U
yOpaBlieHUE,  XMMHYECKas TEXHOJIOTHUs, KOMIIbIOTEpPHAas TEXHHUKa, HH(OPMATHUKY,
WH)KCHEPHbIE JaHHBIE M pa3pabdOTKa MPOrpaMMHOIO OOECIEUYEHHUs, SKOJIOTHYEeCKas
WHXCEHEepHUs, JJCKTPOTEXHUKA, TMPOMBILIUICHHAS HHXXEHEpHs, HHPOPMAIIOHHBIE
TEXHOJIOTUM ¥ HMH(POpPMATHKa, MaTepUANOBEACHNE, H3MEPEHHE 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, aBTOMOOMJIECTPOECHHE,
6I/IOXI/IMI/I‘IGCKaf:[ HHXXCHCPUS, CTPOUTCIIbHAA UHKCHCPUA U T.II.).
https://doaj.org/ - pecypc, KOTOpbIii oOecrmedrBaeT JOCTYNl K TMOJTHOTEKCTOBBIM

9JIEKTPOHHBIM JKypHaJIaM TpeJHa3HaueH JUIsl MOMCKa MO Ha3BaHMIO CTaTbU (KypHasa)
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 NPOrpaMMHOI0 odecredeHust

Ne Hanmenosanue IO PexBHU3HUTHI uorOB?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 VYyeOHast ayIuTOpus AJIsl IPOBEICHUS Crobt YUYEHUYECKHe TPEXMECTHBIE

3aHSTHUN JEKIIMOHHOTO THIA. Y4eOHas (MOHOOJIOK) ., MOHOOJIOKH JIBYXMECTHBIE,



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/

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUSs
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NPaKTUYeCKUX U Ja00pPaTOPHbIX 3aHATHUM,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
pa6oThl o0yuammuxcst (HoMep ayAUTOPHH)
ayJIMTOpUS AJIs IPOBEACHUS 3aHATHI CTOJI IIpenoaBaTebCKUM, CTYJ
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTOpus AJis | IPENolaBaTebCKUil, JO0CKa ayJuTopHas
KYPCOBOI'O IIPOEKTUPOBAHNUS (BBIIOJIHEHUS (menoBas), kadenpa
KYPCOBBIX paboT). YueOHas ayAuTOpus JIst
MIPOBEACHUS TPYNIIOBBIX U UHANBUYIbHBIX
KOHCYJIbTaluil. YueOHas ayiuTopus JUis
IIPOBEJICHUS 3aHATUN TEKYLIEro KOHTPOJIS U
IPOMEKYTOUHOM aTTectarmu (A-419 )
JIaGoparopus "/leranu mammn". CroJibl y4EHUUYECKHUE , CTYJIbS
VYyeOHast ayIuTOpus AJIsl IPOBEICHHUS YYEHUYECKHUE , CTOJI IIPEeroaBares, 10CKa
3aHATUNA CEMUHAPCKOI0O THIA. ayauTopHas (MenoBast), mkad s
VYyeOHast ayIuTOopus AJis KypcOBOTO yueOHbIX ocobuii, CToinbl 1a60paTopHEIE,
MIPOEKTUPOBAHHUS (BHITTOTHEHUS KYPCOBBIX nabopaTopHasi yctaHoBka - /IM-36,
pabor). naboparopHas ycranoBka /IM-28,

2 | YueOHas ayquTOpUs JJIs IPOBEICHUS nabopatopHasi ycranoBka JIM-40,
TPYIIOBBIX U WHAUBUAYAIbHBIX naboparopHas ycranoBka JI1-5K,
KOHCYJIbTallui naboparopHas ycraHoBka [IM-55A,
VYyeOHast ayIuTOpus AJIsl IPOBEICHHUS naboparopHas ycranoBka JI1-3K,
3aHATUN TEKYIIETrO KOHTPOJISA U naboparopHas ycraHoBka JI1-4K,
pOMeXyTouHOH artectaruu.(A-416) YEepBAYHBIN PEAYKTOP, IIMIHMHIPUUECKUE

penykropa

3 [Tomemnenue ajis CaMOCTOSITEIIBHOW PaOOTHI Cron yuenmueckuit, cryn, [IK ¢

crynenros (I'-401)

BbIXOJIOM B CCTb MHTCPHET
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