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IMporpammy cocraBmn(u):
KaHO.mexH.HayK, doq., HonggﬂM ////éM

Pa6ouas nporpamMMa JUCLMILTHHEL
CucTeMbl aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHHS

paspaboTraHa B cOOTBeTCTBHH ¢ TpeboBanusamu O®I'OC BO:

DenepalibHblii roCy1apCTBEHHEIH 06pa3oBaTe/bHBIN CTaHAPT BRICIIEro 0Gpa3oBaHus - GakasaBpHarT mo
HanpaslieHHIo noArotoBkH 35.03.06 Arpounxenepus (npukas MunoGpHayku Poccun ot 23.08.2017 r. Ne
813)

COCTaB/I€Ha HA OCHOBAHWH y4eOHOro niaHa:
35.03.06 Arpounxenepus [Ipoduns Po6otorexuuueckue cucremsl B AITK

YTBEPKIECHHOrO Y4€HBIM COBETOM By3a 0T 27.04.2023 mpotokon Ne 8.

PaGoyas nporpamma ofo6peHa Ha 3aceaaHuu Kadeaps
arpoHHKeHepHH

[Iporokon Nel ot 1 centsibpst 2023 r.

Cpok nefictBus HpOIpaMMbg. 023-2028 yu.r.
3aB. Kadenpoit - Canxuna Onbra BnagumuposHa

PaGouas nporpamma ono6peHa u yTBepKIEHa METOAHYECKOH
KOMHUCCHEH _ L<#02C2 ase pe afhaKynbTeTa
Ipotokon Ne_ 7 ot @4/ g Aok .

ITpencenarens METOANYECKOH KOMHCCHH M,




Busuposanue PII/] nyis ucnioJiIHeHUS B 0YepPeIHOM Y4eOHOM roay

PaGouas nporpamMma nepecMoTpeHa, 00CykIeHa U oo0peHa s ucrnoHeHust B 2024-2025 yae6HOM roay
Ha 3acelaHnu Kadeapbl arpouHKCHEPHH

[IpoToxoi Ne OT 2024 r.

3aB. Kadenpoil arpouHKEHEpUU

TIOATHCH pacuudpoBka

BusupoBanue PII/| 1y ucno/iHeHusi B o4epeHOM Y4eOHOM roay

PaGouas nmporpamMma nepecMoTpeHa, 00CykIeHa U ojo0peHa 1jist ucrostHeHust B 2025-2026 yue6HOM roay
Ha 3aceaHnu Kadeapsl arpOUHKECHEPUU

[Ipotokomn Ne oT 2025 .

3aB. Kadenpoil arpouHKEHEpUU

MOATNCH pacmudpoBka

BusupoBanue PII/{ 1y ucno/iHeHusi B 04epeHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, oocyxeHa u ogo0pena st ucronHeHus B 2026-2027 yue6HOM roay
Ha 3aceJaHuU Kageapbl arpOuHKEHEPHH

[Ipotokomn Ne oT 2026 .

3aB. xadenpoi arponHKEHEPHH

MOJITUCH pacimdpoBka

BusupoBanue PII/{ 1y ucno/iHeHusi B 04epeHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, oocyxieHa u ogo0peHa 1uist ucrosnHeHus B 2027-2028 yueOHOM roay
Ha 3aceaHnu KadeIpbl arpOMHKeHEpUn

IIporokomn Ne oT 2027 r.

3aB. xadenpoii ArpouHXeHepHH

TIOJIITHCH pacimmppoBKa



1. EJb U 3ATAYY OCBOEHUSA JUCIITUITJINHbBI

Tlens qucrumIMHBL

copMHpOBaTh y CTyIeHTa CHCTEeMy 3HaHWI, yMEHHH ¥ TPOQECCHOHANBHBIX HAaBBIKOB B O0OJACTH NPHUMEHEHHUS CHCTEM
aBTOMatu3upoBaHHOTO mnpoektupoBaHus (CAIIP) TeXHMYeCKHX CpEICTB arpoNpOMBIIUIEHHOTO KOMIIIEKCa, HEOOXOMUMBIX JUIs
nociuenyromed 1poecCHOHaIbHON IOATOTOBKH CIICIHAINCTa, CIOCOOHOTO K 3(QQEKTHBHOMY pELICHHMIO IpPAaKTUYECKHX 3a1ad
arpoNPOMBIIIIEHHOTO KOMILIEKCA.

3amaun JUCHHAIIINHBI:

OBIAJIETh TEOPETHYECKUMHU OCHOBaMH U MPAaKTHYECKUMH METOJAMH INPHMEHEHMs NPHUKIAJHBIX IPOrpaMM  IMPOEKTHO-
KOHCTPYKTOPCKHUX PACYETOB Y3JIOB, arperaToB U CUCTEM TexHUUecKuX cpencts AIIK.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE YYEBHOI'O IIVTAHA

Hukn (pasznoen) OIT: |

2.1 | BxonHoii ypoBeHb 3HAHMIA:

2.1.1 | UudopmaTtrka 1 NporpaMMHUpPOBAHHE

2.1.2 | HauepratenbHas TeOMETPHS U HHXKSHEpHas rpaduka

2.1.3 | MaremaTnka 1 MaTeMaTHYECKasl CTATUCTHUKA

2.2 | JucuMIMHbI ¥ NPAKTUKH, JJI51 KOTOPHIX OCBOEHUE TAHHOM TUCHUTUINHBI (MOYJ15) HEO0XOIMMO KaK
npeauiecTByloiee:

2.2.1 | TIpoexktupoBaHue pabOYNX OPraHOB U MEXaHU3MOB CEITbCKOX03HCTBEHHBIX MAIITHH

3. KOMIIETEHLIN OB YYAIOIIETOCSl, POPMUPYEMBIE B PE3Y.IbTATE OCBOEHUS AN CLMTINHBI
(MOZY.JIS)

IIK-5.1: CiocoGeH opraHn30BbIBATh NPOCKTHPOBaHHE 3(PPeKTHBHBIX TEXHUYECKHX CPEICTB

3HaTh:

VYposens 1 | CITOCOOBI TIPOEKTHPOBAHNUS S(PPEKTHBHBIX TEXHUIECKUX CPEICTB

Ymers:

VYposens | | MIPOCKTHUPOBATH dPPEKTHBHBIC TEXHNUECKUE CPEIICTBA

Baaners:

VYposens 1 | HaBBIKAMH OPTaHH3ALUH IPOCKTHPOBAHUS d(PPCKTHBHBIX TEXHHYCSCKHX CPEICTB

IIK-6.1: CnocofeH uc1onb30BaTh HHGPOPMALMOHHbIE TEXHOJIOTHU NIPU NPOCKTUPOBAHMY MALIHH

3HaTh:

ypOBeHB 1 | CYITHOCTb HHq)OpMaHHOHHLIX TEXHOJIOTHI TIpU MPOCKTUPOBAHUU MAIlINH

Ymers:

YPOBCHB 1 | HCIIOJIB30BaTh I/IH(I)OpMaIII/IOHHBIG TCXHOJIOIMH ITPU IPOCKTHUPOBAHUN MallliH

Baanersn:

YPOBCHB 1 | HaBbIKaMH OpTraHU3alluy UCIIOJIb30BaHUA I/IH(I)OpMaL[I/IOHHLIX TEXHOJIOTHI IIpU NPOCKTUPOBAHUHN MAllIMH

IICK-4.1: CniocodeH pa3padaTbiBaTh KOHCTPYKTOPCKYIO M NIPOEKTHYIO JOKYMEHTALMIO MEXaHUYECKHUX Y3JI0B
Po0OTOTeXHHYECKHX CHCTEM

3HaThb:

VYpoBeHb 1 | CTPYKTYpY KOHCTPYKTOPCKOM M IMPOEKTHOM JOKYMEHTAIIMM MEXaHUYECKUX Y3JI0B POOOTOTEXHUYECKUX CHCTEM

YMmers:

VYpoBeHb | | HCTIONB30BATh CTAHAAPTHI H TEXHHUECKUE YCIOBHSA HA KOHCTPYKTOPCKYIO H IPOEKTHYIO JOKYMEHTAIIUIO
MEXaHHUUYECKHX Y3JI0B POOOTOTEXHUYECKUX CUCTEM

Baanernb:

VYposeHb | | HaBBIKaMH pa3pabOTKH KOHCTPYKTOPCKOW M MPOEKTHOM JOKYMEHTAIIMH MEXaHUYECKUX Y3JI0B POOOTOTEXHUUECKUX
CHCTEM

B pe3yJabTaTe 0CBOCHUS NTUCHUIIIMHBI 06y‘lalOIlIHﬁCﬂ JOJIKCH

3.1 (3naTn:

3.1.1 [ 1. crtocoOBI TpoeKTUPOBAHUS P PEKTUBHBIX TEXHUIECKHUX CPEACTB

3.1.2 | 2. cymHOCT MHYOPMAMOHHBIX TEXHOJIOTHH MPH MTPOSKTUPOBAHIH MAIINH

3.1.3 | 3. cTpYKTYpy KOHCTPYKTOPCKOM U POCSKTHOW JTOKYMEHTAIIMHA MEXaHUIECKHX Y3JI0B POOOTOTEXHHIECKUX CUCTEM

3.2 | YMeTh:

3.2.1| 1. mpoexkTupoBath 3P PeKTUBHBIC TEXHUUECKHE CPECTBA




322

2. ICHOIB30BaTh HH(POPMAI[OHHEIE TEXHOJIOTHHU TIPH IPOESKTHUPOBAHUY MAIIH

323

Y370B POOOTOTEXHUYECKUX CUCTEM

3. UCIIOIL30BATh CTAaHOAPTBI U TEXHUYCCKUE YCIIOBUA HA KOHCTPYKTOPCKYIO 1 TPOCKTHYIO JOKYMECHTAIUIO MEXaHUYICCKIUX

3.3

Buaanern:

33.1

1. HaBBIKAMH OpPTaHHU3AINH TIPOSKTUPOBAHUS dP(PEKTUBHBIX TEXHHIECKHUX CPEICTB

332

2. HaBBIKAMH Oprann3anu UCIOJb30BAHUA I/IH(bOpMaHI/IOHHI)IX TCXHOJIOTHI Ipu NPOCKTUPOBAHUHN MAIlIUH

333

CUCTEM

3. HaBBIKAaMH Pa3pabOTKH KOHCTPYKTOPCKOM M MIPOCKTHOM JOKYMEHTAIIH MEXaHUIECKHX Y3JI0B pOOOTOTEXHUIECKUX

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIUHBI (MOZAY JIS)

AKT.
Kon HaumenoBanue paszaesios u tem /Bug | Cemectp / Komneren- Yposers, HHT. Jlutepa- | DopMbl
Yacos chopm-TH
3aH. 3aHATHS/ Kypc 101070 oM dopmbr Typa KOHTPOJIfAA
: 00y4-sl.
Pazgen 1. Cucrema
aBTOMATH3HPOBAHHOIO
npoextupoBanuss KOMITAC-3D
1.1 | CAD-cucremsr. KOMITAC-3D /JIex/ 4 0,25 TIK-5 31 32; JI1.1 Cobeceno
IICK-3.5 31 JI1.2J12. BaHUe
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 91
1.2 | Ilocmotpers 00630p pasnuunbix CAD- 4 8 TIK-5 31 32 JI1.1 Cobeceno
cucrteM. OIIEHUTh UX TPEUMYIIECTBA U V1V2BI JI1.2J12. BaHHUE
HEJNOCTATKH, B TOM YHCIIE B2; IICK- 1J12.2
nocrynHocts /Cp/ 353132 J12.3
V1V2BI J12.4
B2; OTIK-5 21
3233V1
V2 B1 B2;
OIIK-7 32
Y2 B1 B2
1.3 [Pacrposas, BexTopHas u 3D-rpaduxka. 4 0,25 IIK-5 31 32; J1.1 Cobeceno
Onepanuu 3D-MoeTMpoBaHus, BUIbI IICK-3.5 31 JI1.2J12. BaHHE
compsbkeHni B coopke /JIex/ 32; OIIK-5 1J12.2
32 33; OIIK 2.3
=732 91
1.4 | Paccmotpeth pasnuynble GopMaThl 4 8 IK-5 31 32 JI1.1 Cobeceno
pPacTpoBOil M BEKTOPHOM IpaduKH; V1V2BI JI1.2J12. BaHHE
OLICHUTH IIPEUMYILECTBA U HEJOCTATKA B2; IICK- 1J12.2
n3BecTHHIX hopmaToB /Cp/ 353132 J12.3
V1V2BI 91
B2; OTIK-5
3233 V1
V2 B1 B2;
OIIK-7 32
Y2 B1 B2
1.5 | BeimosHeHUE uepTeKa. 4 0,25 TIK-5 31 32; J1.1 Cobeceno
Co3maHue acCOMaTUBHOTO YepTexka IICK-3.5 31 JI1.2J12. BaHHE
monenu /Jlex/ 32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 21
1.6 | BemonHenue aBTOMaTHYECKOTO 4 1 TIK-5 V1 JI1.1 Cobeceno
yepTexa reomerpudeckux guryp /Cem V2 B1 B2; JI1.2J12. BaHHE
3aH/ ICK-3.5 1J12.2
Y1V2BI J12.3
B2; OIIK-5 21
V1V2BI
B2; OTIK-7
Y2 B1 B2




1.7 | AccounaTHBHBIE YEPTEXKU IIPOCTHIX 8 IK-5 31 32 J1.1 Cobeceno
neranueit (kyo, mumuaap u ap.) /Cp/ Y1V2BI JI1.2J12. BaHHE
B2; IICK- 1J12.2
3.53132 2.3
Y1VY2BI .4
B2; OIIK-5 31
3233V1
V2 B1 B2;
OIIK-7 32
Y2 B1 B2
1.8 | BemoHEHNE aBTOMATHYECKOTO 0,25 IIK-5 31 32; JI1.1 Cobeceno
yepTexa ¢ ucnoiabzoBanneM KOMITAC- ICK-3.5 31 JI1.2J12. BaHUE
Maxkpo /Jex/ 32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 31
1.9 | Bemonnenue aBromarndeckoii 3D- 1 MK-5 VY1 JI1.1 Cobeceno
monenu /Cem 3an/ V2 B1 B2; JI1.2J12. BaHUeE
[ICK-3.5 1J12.2
Y1VY2BI J12.3
B2; OIIK-5 31
Y1VY2BI
B2; OIIK-7
V2 B1 B2
1.10 | ABTOoMaTHYIECKHE YePTEXKHU MIPOCTHIX 8 IK-5 31 32 J1.1 Cobeceno
neraseit (kyo, mumuaap u ap.) /Cp/ V1V2BI JI1.2J12. BaHHE
B2; IICK- 1J12.2
3.53132 2.3
Y1VY2BI .4
B2; OIIK-5 31
3233 V1
V2 B1 B2;
OIIK-7 32
V2 B1 B2
1.11 | UcnonszoBanne KOMIIAC-Maxkpo nipu 0,25 ITK-5 31 32; JI1.1 Cobeceno
coznannu 3D-moneneii /JIex/ MCK-3.5 31 JI1.2J12. BaHUE
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 21
1.12 | Coznanue makpoca-oudmuorexu /Cem 1 TIK-5 V1 JI1.1 Cobeceno
3aH/ V2 B1 B2; JI1.2J12. BaHUeE
[ICK-3.5 1J12.2
Y1VY2BI J12.3
B2; OIIK-5 31
Y1VY2BI
B2; OIIK-7
V2 B1 B2
1.13 | 3D-moaenu npocteix Aeranei /Cp/ 8 IIK-5 31 32 JI1.1 Cobeceno
V1V2BI JI1.2J12. BaHUe
B2; IICK- 1J12.2
353132 J12.3
Y1VY2BI 31
B2; OIIK-5
3233V1
Y2 B1 B2;
OIIK-7 32
Y2 B1 B2
1.14 | bubnuotexu Python /Jlex/ 0,25 ITK-5 31 32; JI1.1 Cobeceno
MCK-3.5 31 JI1.2J12. BaHUE
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 21




1.15 |Pa3obpats 6ubnuoreky pyinstaller /Cp/ 8 IK-5 31 32 J1.1 Cobeceno
V1V2BI JI1.2J12. BaHUe
B2; IICK- 1J12.2
3.53132 J12.3
Y1VY2BI1 31
B2; OIIK-5
3233V1
Y2 B1 B2;
OIIK-7 32
V2 B1 B2
1.16 |MHCTpyMEHTHI AUAarHOCTHKH B 0,25 ITK-5 31 32; JI1.1 Cobeceno
KOMITAC-3D /Jlex/ ICK-3.5 31 JI1.2J12. BaHME
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 31
1.17 | Aunarsoctuka scku3os /Cp/ 6 IK-5 31 32 J1.1 Cobeceno
Y1V2BI JI1.2J12. BaHUe
B2; TICK- 1J12.2
3.53132 J12.3
Y1VY2BI €)!
B2; OIIK-5
3233 V1
Y2 Bl B2;
OIIK-7 32
V2 BI1 B2
1.18 | Cranpaprhsle uznenus. CBapHble 0,25 ITK-5 31 32; JI1.1 Cobeceno
coenuaeHus /JIex/ ICK-3.5 31 JI1.2J12. BaHHE
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 €]
Pa3pnen 2. TpexmepHoe
npoexktuposanue B CAITIP KOMITAC
-3D
2.1 |Ilopsimok pabOTHI PH CO3TAHUU 0,5 ITK-5 31 32; JIT.1 Cobeceno
MOJieNu IICK-3.5 31 JI1.2J12. BaHUE
/JTex/ 32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 31
2.2 |Iopsmox pabOTHI K CO3MaHUN 1 IIK-5 V1 JI1.1 Cobeceno
MOJIETIH. V2 B1 B2; JI1.2J12. BaHHE
/Cem 3an/ IICK-3.5 1J12.2
Y1V2BlI J12.3
B2; OIIK-5
Y1VY2BI
B2; OIIK-7
Y2 B1 B2
2.3 | Ilopsmox paOOTHI IPH CO3MAHUH 8 IIK-5 31 32 JI1.1 Cobeceno
MOJICIIN. V1 V2BI1 JI1.2J12. BaHHE
/Cp/ B2; IICK- 1J12.2
3.53132 J12.3
Y1VY2BI 31
B2; OIIK-5
3233 V1
Y2 Bl B2;
OIIK-7 32
Y2 B1 B2
2.4 | Co3nanue neraneit /JIex/ 0,5 ITK-5 31 32; JI1.1 Cobeceno
ICK-3.5 31 JI1.2J12. BaHHE
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 31




2.5 | Co3nmanue aerajei. 1 TIK-5 V1 JI1.1 Cobeceno
/Cem 3an/ V2 B1 B2; JI1.2712. BaHHE
TICK-3.5 1J12.2
V1V2BI 2.3
B2; OTIK-5 21
V1 V2BI
B2; OIIK-7
V2 B1 B2
2.6 | Co3maHue geraneil. 8 TIK-5 31 32 JI1.1 Cobeceno
/Cp/ V1 V2BI JI1.2J12. BaHUE
B2; TICK- 1J12.2
3.53132 2.3
V1V2BI 21
B2; OIIK-5
3233 V1
V2 B1 B2;
OIIK-7 32
V2 B1 B2
2.7 | Co3nanue coopok /Jlex/ 0,5 TIK-5 31 32; JI1.1 Cobeceno
IICK-3.5 31 JI1.2J12. BaHHE
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 31
2.8 | Co3manue cOOpOK. 1 I[K-5 V1 J1.1 Cobeceno
/Cem 3an/ V2 B1 B2; JI1.2712. BaHHE
TICK-3.5 1J12.2
V1V2BI 2.3
B2; OTIK-5 21
V1 V2BI
B2; OIIK-7
V2 B1 B2
2.9 | Co3znanue c60poK. 8 TIK-5 31 32 JI1.1 Cobeceno
/Cp/ V1 V2BI JI1.2J12. BaHUE
B2; TICK- 1J12.2
353132 2.3
V1V2BI 21
B2; OIIK-5
3233 V1
V2 B1 B2;
OIIK-7 32
V2 B1 B2
2.10 |Banbl n MexaHUYeCKHE TIepeaadn 0,5 TIK-5 31 32; JI1.1 Cobecemo
3D /Jlex/ IICK-3.5 31 JI1.2J12. BaHHe
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 2.4
21
2.11 |PaboTta ¢ 6MOIMOTEKON. 1 TIK-5 V1 JI1.1 Cobeceno
/Cem 3an/ V2 B1 B2; JI1.2J12. BaHHE
TCK-3.5 1J12.2
V1V2BI 2.3
B2; OTIK-5 2.4
V1V2BI 21
B2; OTIK-7
VY2 B1 B2
2.12 | Pabota ¢ 6MOIHOTEKOA. 8 TIK-5 31 32 JI1.1 Cobeceno
/Cp/ V1 VY2BI JI1.2J12. BaHUE
B2; TICK- 1J12.2
3.53132 J12.3
V1 V2BI 2.4
B2; OTIK-5 21
3233V1
V2 B1 B2;
OIIK-7 32
V2 B1 B2




2.13 | Banbl 1 MexaHUYeCKHe Tiepeiaun 0,5 TIK-5 31 32; JI1.1 Cobeceno
2D /Jlex/ ICK-3.5 31 JI1.2J12. BaHHE
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732 2.4
31
2.14 | TI'eHepanus mIOCKOTO YepTexa ¢ 1 IK-5 V1 JI1.1 Cobeceno
TPEXMEPHOU MOJEIH. V2 B1 B2; JI1.2J12. BAaHHUE
/Cem 3an/ I1CK-3.5 1J12.2
Y1V¥2BI1 J12.3
B2; OIIK-5 2.4
Y1VY2BI 31
B2; OIIK-7
V2 B1 B2
2.15 |TI'eHepanus miIockoro 4yeprexa ¢ 8 TIK-5 31 32 JI1.1 Cobeceno
TpEXMEpPHOU MOJeNu. V1V2BI JI1.2J12. BaHHUE
/Cp/ B2; TICK- 1J12.2
3.53132 2.3
Y1VY2BI J12.4
B2; OIIK-5 91
3233 V1
VY2 Bl B2;
OIIK-7 32
V2 B1 B2
2.16 |IIporpamma Bevel gears /JIex/ 0,5 ITK-5 31 32; JI1.1 Cobeceno
[ICK-3.5 31 JI1.2J12. BaHUE
32; OIIK-5 1J12.2
32 33; OIIK J12.3
-7 32 2.4
€]
2.17 |IIporpamma Internal bevel gears /Cem 1 IMK-5 V1 J1.1 Cobeceno
3an/ V2 B1 B2; JI1.2712. BaHUC
I1CK-3.5 1J12.2
Y1VY2BI J12.3
B2; OIIK-5 2.4
Y1VY2BI1 31
B2; OIIK-7
VY2 B1 B2
2.18 | 3D-monens koHH4ECKOH nepenaun /Cp/ 8,9 IIK-5 31 32 J1.1 Cobeceno
Y1V2BI JI1.2J12. BaHUe
B2; IICK- 1J12.2
3.53132 J12.3
Y1VY2BI 2.4
B2; OIIK-5 31
3233V1
V2 Bl B2;
OIIK-7 32
Y2 B1 B2
Pa3gen 3. Cucrema npo4HoCTHOIO
anajguza APM FEM aaa KOMIIAC-
3D
3.1 |Hurepdeiic cucremsr APM FEM 0,5 TIK-5 31 32; JI1.1 Cobeceno
/JTex/ IICK-3.5 31 JI1.2J12. BaHHE
32; OIIK-5 1J12.2
32 33; OIIK 2.3
=732 2.4
31
3.2 | Unrepoeiic cucremer APM FEM 0,5 IIK-5 V1 JI1.1 Cobeceno
/Cem 3an/ V2 B1 B2; JI1.2712. BaHHE
I1CK-3.5 1J12.2
Y1V2BlI J12.3
B2; OIIK-5 J12.4
Y1VY2BI1 31
B2; OIIK-7
V2 B1 B2




3.3 |Hntepoeiic cucremer APM FEM 4 10 IK-5 31 32 J1.1 Cobeceno
/Cp/ Y1V2BI JI1.2J12. BaHHE
B2; IICK- 1J12.2
3.53132 J12.3
Y1VY2BI .4
B2; OIIK-5 31
3233V1
V2 B1 B2;
OIIK-7 32
Y2 B1 B2
3.4 |Komauget APM FEM 4 0,5 TICK-3,7 JI1.1 Cobeceno
/Jex/ 31,32; TICK JI1.2J12. BaHHUC
-3,8 31,32; 1J12.2
TTK-6 32; J12.3
I1K-7 32 2.4
31
3.5 |Komanast APM FEM 4 0,5 TIK-5 V1 JI1.1 Cobeceno
/Cem 3an/ V2 B1 B2; JI1.2712. BaHHE
IICK-3.5 1J12.2
Y1VY2BI 2.3
B2; OIIK-5 2.4
Y1V2BI 21
B2; OIIK-7
V2 B1 B2
3.6 | Komanaet APM FEM 4 10 TIK-5 31 32 JI1.1 Cobeceno
/Cp/ V1 VY2BI JI1.2J12. BaHUE
B2; IICK- 1J12.2
3.53132 2.3
Y1VY2BI 2.4
B2; OIIK-5 21
3233V1
Y2 B1 B2;
OI1K-7 32
V2 B1 B2
3.7 | /Konc/ 4 1 IIK-5 31 32
Y1VY2BI
B2; IICK-
3.53132
Y1VY2BI
B2; OIIK-5
3233V1
Y2 B1 B2;
OIIK-7 32
V2 B1 B2
3.8 | /3auérCOw/ 4 4 ITK-5 31 32; JI1.1
MCK-3.5 31 JI1.2J12.
32; OIIK-5 1J12.2
32 33; OIIK J12.3
=732
3.9 | /KPA/ 4 0,1

5. ®OHJ] OHEHOYHbBIX CPEJICTB

T2 R WD~

— O

Bomnpocsl k cobece10BaHHIO
Paznen 1 Cucrema aBTomMatnsupoBaHHoro npoektupoBanuss KOMITAC-3D

Kaxue CAD-cucrems! Bbl 3HaeTe?

Kakne mokymeHTBI u (haiiinbl MOXKHO co3maBaTh ¢ nomomsio KOMITAC-3D?
Uem yepTexx OTIHMYAETCS OT (parMeHTa?

Kaxue snementsl okHa KOMITAC-3D BbI 3HaeTe?

Kaxue pazpenst nanenu uncrpymentoB KOMITAC-3D BbI 3HaeTe?

Kaxue mnctpymentst KOMITAC-3D u3 I'eomerpun Bbl 3HaeTe?

3ayeM Hy)KHBI NPUBS3KH U KaK MU YIPaBIATH?

Yro mpencrasinser coboif pacrpoBas rpaduxa?

Uro mpencrasnseT cob0if BekTopHas rpaduxa?

Uro npexacrasnser coboit 3D-rpaduxa?

Kakue uHcTpyMeHTHI Mcnob3ytorest npu 3D-monenupoBanuu B KOMITAC-3D?




12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Kak npu 3D-mMomenupoBaHUM BBIMOTHSIOTCS KOHCTPYKTHUBHBIE AJIEMEHTHI JeTann?
Kakue conpspkeHus Ui co3iaHus cOOpPOK BbI 3HaeTe?

Kaknmu crioco6amMu MOKHO BBEITOJHATH 4epTex m3genus B KOMITAC-3D?
OnumuTe 3Tambl HEOCPEACTBEHHOTO CO3JaHUS YepTexa.

Jns yero HeoOXOMMO MCIONB30BaTh BCTAaBKY HOBOTO BuAa?

OnumuTe 3Tambl CO3JaHUs aCCOLMATUBHOIO yepTeka.

Kak mpu co3maHNM acCOIMAaTHBHOTO YepTeka M3MEHHTh MacmTad?

B dem 3akmovaroTcs MpeuMyIecTBa U HEJOCTAaTKH aCCOIMATUBHOTO M HEMOCPEACTBEHHOTO BBITIOJHEHUS yepTexa?
OnumuTe Npolecc aBTOMaTHYECKOTO CO3JaHMs YepTexa.

Yro HEoOXOIMMO MPOINHUCHIBATE B MAaKpoOcax?

Kaxkum 06pa3oM MOTyT OBITH 3aIMCAHBI KOMAaHJBI PEAAKTUPOBAHHS B Koje?

Kaxune xomanasr KOMITAC nHe moryt ObITh BbinosiHeHbI B cucreMe KOMITAC-Makpo?
OnumuTe Npouecc aBTOMaTUYECKOTO CO3JaHUs MOJIEIH.

Kak B Makpoce ocHOBHBEIX 3D-omepartiii oCymecTBisieTcss BEIOOp 3cKm3a?

Kakx B maxpoce ocHOBHBIX 3D-omnepanuii 3a1aeTcs BHEIITHUNA BUA?

Kak B makpoce 3D-omnepanuii BpaiieHusi 3aaeTcs och?

Kak B Makpoce KHHEMaTHYECKHX ONEPALHi 3aaeTCsl TPACKTOPHS?

Kakyto pons urpaer 6ubiamorexa pywin32?

Kak ycranosuts 6ubanoreky pywin32?

s gero Hy)xeH Moxynb math?

Kak mose30BaThcs MomyneM array?

Kax monp3oBatbest Oubnmnotexoit tkinter?

Kak mosp3oBathest OubaMoTEeKOM pyinstaller?

I'me 8 KOMITAC-3D HaxonsTcsi HHCTyMEHTBl JIUAarHOCTHKHU 3CKH3a?

JIist 4ero HyXXKHbI UHCTYPMEHTBHI JHATHOCTUKU dCKu3a?

Kax mpoBepuTh 3aMKHYTOCTh KOHTYPOB 3CKH3a?

Kak mpoBepuTh 3aMKHYTOCTh KOHTYPOB 3CKH3a IIPHU HAJIUYUU HECKOJIBKHUX CTUIIEH?
I'me 8 KOMITAC-3D HaxoasiTcs cTaHIapTHBIE U3enus?

Kak BcTaBuUTH B uepTex raiky?

Kak BcraBuTh B uepTex mBemiep?

Kak nomyunts 3D-monens raiiku?

Kax nomyuuts 3D-mozens mBemepa?

I'ne B8 KOMITAC-3D HaxonsiTcs CBapHbIe COEAWHEHHUs?

Kak oGo3HaueHue cBapHoro mBa nepeHectd u3 3D-mojmenu Ha yeprex?

Paznen 2 Tpexmepnoe npoektuposanue B CAIIP KOMITAC-3D

RN

10.
11.
12.
13.
14.
15.
16.
17.

Kak BbIOpaTh MaTepuan u3 Oubmuorexu?

HazoBute komMaHy /Uit co3nanus (aiina cOopku.

Kak B cOopky m00aBUTH KOMITOHEHT H3 (aiiia.

Uro MOHMMAIOT MOJ TEPMUHOM COIPSKEHUE KOMIOHEHTOB?

Kak co3maTh craHmapTHbIe BUIBI HA depTexe?

Kax noracuth Bua?

Kak ymamute pamKy morameHHOTO BHma?

Kak OTKIIOUNTH HNPOEKIIMOHHYIO CBA3b MEXITy BUIAMH?

Jlns yero cayxuT komanaa CoOCHOCTh Ha MHCTpyMeHTanbHOU maHenu ConpsbkeHusi?

Kak co3mate 00bekT crerudukannu?

Kak no6aBuTh cTaHmapTHBIC H3ENUs B COOPKY?

HazoBure n1Ba croco6a BKIIOUEHUs] KOMIIOHEHTOB B cOOpKy B cucreme KOMITAC-3D.

Ha kakoii maHenu pacroyioxeHbl KOMaH/IbI, MO3BOJISIOIIUE BEIPOBHATH TOUKU MO TOPU30HTANIN U BEPTUKAIIH.
Kak oTpenakTupoBaTh KOMIIOHEHT B OKHE?

Kaxko#i MaccuB Ha3bIBaeTCs MacCHBOM-00pa3mom?

Kak ortkmounTts MH(DOpPMAIIMOHHBIH pa3mep?

Ha xakoif maHen# pacrioyioxeHbl KOMaHIbI, TI03BOJISIONINE MOJECIUPOBATh JICTANIN, H3TOTABINBAEMBIE U3 JINCTOBOTO

Marepuaa.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Kak 3agaTh mapamerpsl Ui BCEX HOBBIX JIMCTOBBIX AeTaieil?

Kak BBIMOJHUTH CrUO 1m0 pedpy?

Kak BBHITOJHUTH CTHUO IO JTHHUU?

Kak BbIMONHUTE pasrubanue cru6os?

Kax cnBunyTh mM300pa)keHue, UCMONb3Yd KJIABUATYPY U KOJECHKO MBIIIKU?

Kakas komMaH/a HCIIONIB3YeTCS IS CO3MAHUS Tela BPAIICHUS?

Uro Takoe KMHEMaTH4ecKas ornepaunus?

Kakoe Heo0XoauMo ycioBue JUisl BHIIOJHEHUS KUHEMATHYeCKOW omeparun?

Kakue crnocoObl moctpoeHus MaccuBoB noctymubl B KOMITAC-3D?

Jlns1 yero Hy)KHa OMNIUS TEOMETPUYECKHI MacCCHB?

Dranbl CO3AaHUs MOETH Olepalreil BpameHusl.

TpeOoBaHMs K 3CKHM3aM, MOCTPOSHHBIM JUTS ONEPALUH BPAIICHHUS.

TpexmepHoe moaenupoBanue B cpene «Kommac-3D». Tloctpoenue TpexmepHbIX MOJENel eTaneid — Teln BpalleHHUs.
TpexmepHoe moaenuposanue B cpene «Kommac - 3D». [locTpoenue TpexMepHbIX Mojenel Jerasneil, He SBISIOLUXCS

TCJIaMU BpalllCHU .




Paznen 3 Cucrema npounoctHoro ananuza APM FEM nist KOMITAC-3D

1. Jns wero Hy>xHO npunoxxenne APM — FEM?

2. Kax axtuBupoBats APM — FEM?

3. UYro Takoe METOJ, KOHEUHBIX 3JIEMEHTOB?

4. KakoBa mocnenoBaTenbHOCTh pacuyeTa KOHCOJNBbHOW OanKku?

5. 3aBUCHUT JIM TOYHOCTb PACUETOB OT I'YyCTOTHI CETKU?

6. Mo>KHO 11 OIPEAENUTs MacCy Mojenu ucnoib3ys APM — FEM?

7. Kak coxpanuts oTuer?

8. Kak ompenenute HampsbkeHHE B TOYKe?

9. Uro OymeT eciaw MU3MEHHTH "TIyOMHY mpocMoTpa'?

10. MozxHo i mpon3BoaAuTh pacdeTsl B APM — FEM nist miHeKoB, 9KCHEHTPUKOBBIX BaJOB, PE3IOB H T.1.7
Bomnpocs! k 3k3ameny

1. Oo6mue ceenenus o CAIIP. Lenu u dyukiuun CATIP.

2. Uro takoe npoekrupoBanue. Bzaumocssazp CAIIP u npoekrtupoBanus?

3. OcnosHas ¢(ynxuus CAIIP.

4. OcHoBHas 1ens cosganus CAITP

5. Yem obecneunBaercs 3¢dexrnBHOCTS puMeHeHns CAIIP? (Bo3moxxkHoctu CAIIP).

6. Ilonxonbl K IPOEKTUPOBAHUIO HA OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTUH.

7. [lepBblii MOX0 K MPOEKTUPOBAHUIO HA OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTHI.

8. Bropoil noaxon kK NpOEeKTUPOBAHUIO HA OCHOBE KOMIIBIOTEPHBIX TEXHOJIOIUH.

9. Texnonorus CALS. PLM/PDM

10. Knaccugpukamus CAIIP.

11. Knaccugpukanust CAIIP B aHTTIOS3BIYHOW TEPMHHOJIOTHH.

12. Knaccugpukamus CAIIP mo oTpaciieBoMy Ha3Ha4YEHHIO.

13. Paznmmune CAIIP wmn noacucremsr CAIIP, koTopble 00eCIeunBarOT pa3IUYHbIE ACHIEKTH IPOSKTHPOBAHUS IO IIETEBOMY

Ha3HAYEHHUIO.

14. CocraB u crpykrypa CAIIP.

15. IIporpaMMHO-METOAUYECKUN KOMILIEKC.

16. IIporpaMMHO-TEXHUYECKUI KOMILIEKC.

17. IIporpammuoe obecnieuenre CAIIP.

18. TpeGoBaHM K KOMIIOHEHTaM ITPOTPAMMHOTO OOECIICUeHHSI.

19. Nudpopmanmonnoe obecrieuenne CAIIP.

20. TpeboBaHus K KOMIIOHEHTaM WH(POPMALMOHHOTO O0ecreueHUs

21. Meroamueckoe obecrnieueHne CATIP.

22. TpeboBaHMsI K KOMIIOHEHTAM METOJAMYECKOTO OOECTICUCHUS

23. MaremaTtnueckoe obecrieaenne CAIIP.

24, TpeOoBaHKs K KOMIIOHEHTaM MaTEMaTHYECKOro 00ecreYeHUs

25. Jluareucriyeckoe obecrieuenne CAIIP.

26. TpeboBaHMs K KOMIIOHEHTaM JIMHIBUCTHYECKOTO O0OECTIedeHus

27. Texunueckoe obecrieuenne CAIIP.

28. TpeOoBaHMs K KOMIIOHEHTaM TEXHHYECKOTO O0ECIIeUeHHS

29. Opraanzannonnoe obecrieuenne CAIIP.

30. TpebGoBaHHA K KOMIIOHEHTAaM OPTaHU3AI[OHHOTO OOeCTIeueHUs

31. Kakue snementsl Boigensitor B coorBerctBuu ¢ ['OCT, B ctpykrype CAIIP?

32. Kak BpIOpaTh MaTepuan n3 OudIHoTexn?

33. HazoBute xomaHmy /Ui co3nanus (aiina cOopku.

34, Kak B cOopky n00aBUTH KOMIIOHEHT U3 (aiina.

35. Yro NOHUMAIOT O] TEPMUHOM CONPSKEHHE KOMIIOHEHTOB?

36. Kak co3mate craHgapTHbIe BUIBI HA YepTexe?

37. Kak moracuts Buz?

38. Kak ynmanute paMky noramieHHOTO BHjaa?

39. Kak OTKIIOUUTH MPOEKIMOHHYIO CBSI3b MEXIy BUIAMU?

40. Jns gero cayxutr xomanaa CoOCHOCTh HA MHCTPYMEHTaNbHON naHenu ComnpsikeHus?

41. Kax co3nath 00bexT cneundpukanm?

42. Kak 100aBuUTh cTaHIApPTHBIC U3IEIUA B COOPKY?

43. HasoBuTte 1Ba coco6a BKIIIOYEHHS KOMIIOHEHTOB B cOOpKy B cucteme KOMITAC-3D.

44. Ha xakoif maHenu pacroyoxKeHBI KOMAHIbI, IO3BOJISIOIINE BEIPOBHATE TOUKHU [0 TOPU30HTAIN U BEPTUKAIIH.

45. Kak orpenakrupoBath KOMIOHEHT B OKHE?

46. Kakoif mMaccuB Ha3pIBaeTCsi MaCCHBOM-00pa3oM?

47. Kak oTxmounts MHOOPMAMOHHEIA pa3mep?

48. Ha xaxoif maHenu pacrnosoXeHbl KOMaHAbI, O3BOJISIIOIINE MOJIEIMPOBATh AETalli, U3TOTaBIMBAEMbIE U3 JHCTOBOTO

MaTepuana.

49. Kak 3azath mapamerpsl JJisi BCEX HOBBIX JIUCTOBBIX J€Tajei?

50. Kak BbImosnHHUTE crud no pedpy?

51. Kax BbINOJHUTH CTUO 0 JIMHUU?

52. Kak BrImosHUTE pasrubanne cru6oB?

53. Kak cnBuHyTH M300pa)keHHE, UCTIONB3YS KIABHATYPY M KOJIECHKO MBIIIKU?

54. Kakast komaHza ucCmonb3yeTcs AJsl CO3AaHus Tesla BpalleHus?




55. Uro Takoe KMHEMaTHuYecKasi oneparus?

56. Kakoe HE0OX0IMMO ycoBHE JUIsl BBIOJIHEHHS KMHEMAaTHYECKOH orepanun?

57. Kakne crmocoOsr moctpoenust MaccuBoB qoctynHbl B KOMITAC-3D?

58. Jlis 9ero Hy)KHa OIIMS TEOMETPHUYECKIA MaccuB?

59. Dranbl CO34aHus MOJETH Olepalueil BpaleHusl.

60. TpeboBanus K 3CKH3aM, HOCTPOSHHBIM AJIs OIEPAlMU BpalCHHUS.

61. TpexmepHoe moaenuposanue B cpene «Kommac-3D». IlocTpoenue TpexmepHbIX MOJENei aeTaneid — Teln BpaIleHHUs.
62. TpexmepHoe MoaenupoBanue B cpene «Kommac - 3D». ITocTpoeHne TpexMepHBIX MOJENeH AeTanei, He SBIISIOMIUXCS
TelaMHU BpallleHusl.

63. Jns gyero HyxHo npunoxenue APM — FEM?

64. Kax axrtuBmpoBath APM — FEM?

65. Y10 Takoe MeTod KOHEUYHBIX DJIEMEHTOB?

66. KakoBa mocinenoBaTenbHOCTh pacdyeTa KOHCOJBHOW OamKku?

67. 3aBHCUT JIM TOYHOCTb PACUETOB OT I'yCTOTHI CETKU?

68. MoO:KHO JIH OTIpeNenuTh Maccy Mozenu ucronssys APM — FEM?

69. Kak coxpanutp oryer?

70. Kak onpenenuTs HanpsKeHUE B TOUKE?

71. UYro Oymer ecnmm M3MEHHTH "TIIyOMHY mpocMmoTpa?

72. Mo>xHo 11 ipou3BoauTh pacyetsl B APM — FEM ans mIHekoB, 9KCIEHTPUKOBBIX BaJlOB, PE3LUOB U T.1.7

DOoHJT OIICHOYHBIX CPENICTB IIPUKPEIUICH B IPHIIOKEHHUH K paboyeil mporpamme

6. IEPEYEHb HTHO®OOPMAIIMOHHBIX TEXHOJIOT'UHA

6.1 Ilepeyenb NporpaMMHOIO oGecredeHust

APM "CEJIDKC"
CAIIP "KOMITAC 3D V12" - MamuHOCTpouTeNnbHast KOHUrypanus

6.2 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

OBC "3ems 3HaHnR"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME TUCIUIIJIMHBI (MOAY JIA)

Homep ay. | HasnaueHmue O6opynoBanue u 110 | Bup zanarus

Jlnst npoBeieHust ICKIMOHHBIX,Ta00paTOPHBIX 3aHATHH HcToab3yercs aya. 1316 Kabuaer nHpOpMAIIOHHBIX TEXHOJIOTHI B
npodeccHoHaTBHOM IeATeTbHOCTH:

Komnerorepsl ¢ nocrynomM B IHTEpHET:

Cronpl yuennyeckue 20 mir.,

cTOJ mpenojaasarens 1mr.,

CTynbst 29 wir.,

mKadsl 3T,

TymMOouKa 211IT.,

npoekTop Panasonic, 1 mr.,

skpaH ScreenMedia Economy 180*180 cm, 1 mt.,

TIK pa6ouee mecto, 13 mwit.,

Cucremnsrit 6ok KC (TIIpomeccop Intel Core i3, O3Y 2Gb, HDD 500Gb) + Monutop Samsung 19" - 9 mt. CicteMHBIi 670K
OLDI (ITpomeccop Intel Core 2, O3Y 2Gb, HDD 500Gb) + MonuTop 17" - 2 mrt.,

Cucremnslit 6ok Gigabyte (ITpoueccop AMD Athlon II x2, O3V 2Gb, HDD 500Gb) + Monutop Acer 19" - 2 mr.

1019 VYuebHas aynuTopus s Cronbl yueHn4yeckue — 13 mr., cToa npenogasatesns — 1 mrT.,
HPOBEJICHUS 3aHATUI CTYIIbsI — 27 IIT., TEXHUYECKUE CPEICTBA OOYUEHHS: JOCKa
JIEKIIMOHHOTO THTIA, 3aHATHIA MernoBas — 1 mT.,; taboparopHoe obopynoBaHHE:
CEMHMHAPCKOT'0 THIIA, KypCOBOTO 9NEKTPOCTANBb — | IIT., yueOHO-HAITISHbIC MaTepHAIIbI

IIPOEKTUPOBAHUS (BBIIIOJIHEHUS
KYPCOBBIX pabOT), TPYIIOBBIX U
WH/INBUAYaJbHBIX KOHCYIbTAIIUH,
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOM aTTecTanuu

8. YYEBHO-METOJANYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIs)

8.1. Pexomenayemas Jqureparypa

8.1.1. OcHoBHas qUTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznatenscTBo, o1
JI1.1 | Mansiuesckas JLT. OCHOBBI MOJICTTHPOBAHUS B CPE/IC aBTOMATU3HUPOBAHHOM XKenesnoropck: ®T'bOY BO
cucrembl npoektupoBanus "Kommac 3D": YyebHoe mocobue CIICA TTIC MYC Poccun,
2017
JI1.2 | AL Kapnenko OCHOBBI aBTOMAaTH3NPOBAHHOTO POEKTHPOBAHUSA: Y YeOHUK M.: HUIL] THOPA-M, 2015




8.1.2. JlonoJHuTeIbHAS IUTepaTypa

ABTOpBIL, COCTaBUTENN

3arnasue

W3naTenbCcTBO, TOJI

JI2.1 |HlInmakosI1.C., OCHOBBI KOMITBIOTEPHOH TpaduKu: yaeOHOe mocoone Kpacnosipck: Cub. penep. yH-
Onaxos 10.J1., T,2014
[Inakosa M.B.
JI2.2 | ABnykosa 10.D. OCHOBBI aBTOMAaTH3UPOBAHHOTO POSKTHPOBAHMS: YIeOHOE Mpusck: B, nik., 2013
nocooue
J12.3 | 3.M. bepnunep, O.B. | CAIIP koHCTpyKTOpa MaIIMTHOCTPOUTENS: ydeOHOE Toco0ue M.: ®opym, HUL] UHOPA-M,
TapaTbiHOB 2015
JI2.4 | Xantypun, M. A. Oco0EHHOCTH NIPOEKTHPOBAHMS IMIIMHAPHIECKON 3y0UaToit Kysbacckast rocyaapcTBeHHast
nepenayn CETbCKOXO03SHCTBEHHAS
akamemust, 2022
8.2. Pecypchl HHGOpMALIMHHO-TeJIEKOMMYHUKAIMOHHOM ceTn "WHTepHeT"
31 | 9BC «Znaniumy

9. METOJAUUYECKHUE YKA3AHMUS JJISI OBYYAIOIIUXCS 110 OCBOEHUIO JUCLHUIIIMHBI (MOIY.JIST)




JUCT BHECEHMS U3MEHEHMI

Jara
BHECEHHUS
H3MEeHEeHHH

Ne nporoxona
3acefaHus
kadeapst

CoaepxaHue U3MEeHeHUI

IMoanucnh
npernogaBares,
BHOCSIIIIETO
H3MEHEeHHUs




