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ITporpamma cocraBieHa B coorBercTBuU ¢ TpeboBanusmMu @I'OC BO no HampaBiieHUIO
noarotoBku 35.03.06 «ArpouHKEHEPUS

PazpaboTunk: kaHa. TeXH. HayK, 1o1eHT bepaenaukos E.A.

[Tporpamma ooOpeHa Ha 3aceaHuK KadeIpbl SHEPreTHUECKUX CPEICTB U TEXHUIECKOTO
cepsuca 24 siuBaps 2023 roga, npotokost Ne 6.

3aB. kadeapoii: KaHa. TeXH. HayK, AoueHT buprokos A.JL.

PaGouas mporpamMMa ITUCIUIUTMHBI COTIACOBaHA HA 3aCEaHUU METOJIUYCCKON KOMHCCHH
WHXeHepHoro ¢akynbreTa 16 pespans 2023 roga, mpoTokoit Ne 6.

[Ipencenarenb METONMYECKOM KOMUCCHUM: KaH[. TEXH. HAayK, noueHT bepaenunkoB E.A.



1 eanb 1 320294 TUCHUILIHHBI

Lenv - popMupOBaHUE Y CTYICHTOB TCOPETHUYECKUX 3HAHWN W MPAKTUYECKUX HABHIKOB B
00JacTu aBTOMaTH3aIUH IPOCKTUPOBAHUS TEXHUUECKUX CPEJICTB.

3aoauu:

- MOJIyYCHHE HABBIKOB B pa3paboTKe pabounx v COOPOUHBIX AIEKTPOHHBIX YEPTEKEH C
HCITOJIb30BAaHUEM CHCTEM aBTOMAaTU3upoBaHHOTO npoekTrpoBanus (CAIIP).

- MOJTy4YCHHE HABBIKOB B pazpadbotke 3D — moneneit neraneii mammH u coopounsix 3D —
MOJIEJIEN.

- U3y4YEeHHE CBOMCTBA NapaMeTpu3aluu rnpu ucnoib3zoBanuu CAIIP.

- IOJIy4€HHE HABBIKOB B MPOBEACHUU TPOYHOCTHBIX M TMHAMUYECKUX PACUETOB C
ucnosaszoBanueM CAIIP.

2 MecTo nucuuiuinHbl B crpykrype OOII

JlucrmmianHa ~— «ABTOMAaTH3alUsl — MPOSKTHPOBAHMSA  TEXHWYECKUX  CPEICTB B
arpoOMH)XCHEPUN» OTHOCHTCSA K AMCUUIUIMHAM IO BHIOOPY BapHATUBHOW YacTH JTUCIMILUIHH
OCHOBHOM 00pa3oBaTesibHON Mporpammsl Beicuiero oopaszoBanus (OOII BO) no nHanpasieHuto
noarotoBku Maructpatypsl 35.04.06 — «ArpoummkeHepusi». MHIeKC mo y4eOHOMY IJIaHy —
b1.B./1B.01.01.

K uymcny BXOZHBIX 3HAaHWM, HAaBBIKOB M KOMIIETCHIIMH CTYAEHTA, MPUCTYMAIOMIETO K
U3y4YCHUIO JUCLUUIUIMHBI «ABTOMAaTH3alUsl MNPOCKTUPOBAHUS TEXHHUYECKHX CPEICTB B
arpoOMHXEHEPUN», JTOJDKHO OTHOCUTHCS CIIeIYIOIIee:

- 3HaHHE MPaBWJI pa3pabOTKH KOHCTPYKTOPCKOM TOKYMEHTAIIMU B COOTBETCTBHU C
ECKI;

- BIIQJICHUC HABBIKAMU CO3/IaHUS aKCOHOMETPHUYCCKHUX MOJISIICH JeTaliei 1 y3JI0B
MalIllvH;

- 3HaHUE MeT0/10B (popMooOpazoBaHus U 0OPAOOTKH 3aTOTOBOK ISl H3TOTOBJICHUS
neTanei 3aJaHHol (JOpPMBI U KauecTBa;

- 3HAHHE CUCTEMBI JOMYCKOB H MOCAJIOK;

- BIIQJICHHE METOJIaMU M CPEACTBAMH U3MEPEHUSI TEOMETPUUECKUX TapaMETPOB JI€TaleH;

- BJIaAICHUC MCTOAUKAMH MTPOBCACHUA TPOYHOCTHBIX, KHHEMATUYCCKUX U JTUHAMUYCCKUX
pacueToB B MAITUHOCTPOCHUHU.

OcBoenne y4yeOHOW JUCHUIUIMHBI «ABTOMATH3AIMS TPOCKTUPOBAHHS TEXHUYECKUX
CPEIICTB B arpOMHKEHEPHUH» 0a3UpyeTcs Ha 3HAHUAX U YMEHUSX, MOTYYCHHBIX CTYACHTaMU MpU
M3Y4YEHUW TaKUX JUCHUIUIMH OakanaBpuata, Kak «Hauepratenbnas reomerpus», «HxeHepHas
rpadukay, «Jleranu MamIuH, OCHOBBI KOHCTPYHUPOBAHHUS U MOABEMHO-TPAHCTIOPTHBIE MAITUHBIY,
«MarepuanoBeleHUE W  TEXHOJIOTMS KOHCTPYKIIMOHHBIX  MaTepuanoB», «Merposorus,
CTaHJapTH3aluu M cepTUUKAlUSg». 3HAHUS, YMEHUS U HaBBIKH, (QOpMHpyeMble TaHHON
y4eOHON JUCITUTUIMHOM, SBIISFOTCST 0a30# /I MOATOTOBKUA K HTOTOBOM aTTECTAIIHH.

3 Kommnerennuu odyuarmierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHUS THCIIATNIHHbI

Konx 1 HaumenoBanue Kon n HanMeHoBaHMe UHIUKATOPA JOCTHKEHUS
KOMITETECHIINH KOMITETECHIINHN

[1K-23. N /I-1pk-23. Ucnionp30BaHMe 3HAHWUN TEOPUU U OCHOB
CnocoOHOCTh MIPOCKTUPOBAHMS MEXAaHU3MOB U MAIIIMH MPHU pa3paboTke
COBEPIIICHCTBOBATh palMOHAIBHBIX KOHCTPYKTOPCKUX PEIICHUH B
TEXHUYECKUE CPEICTBA U arpOUHKEHEPHH.
ONTUMH3UPOBATH NI-211x-23. OnTuM#3anus napaMeTpoB TEXHOIOTHUECKUX
TEXHOJOTHYECKHE MPOIIECCHl | MPOIECCOB MPH TEXHUYECKOM 00CITYKUBAaHUHN U PEMOHTE




MPU TEXHUYECKOM CEIbCKOXO03IICTBEHHOM TEXHHUKH.

00CITyKMBAaHUU B PEMOHTE N-31k-23. [IpuMeHeHNE CUCTEM aBTOMATU3UPOBAHHOTO
CEIIbCKOX03IMCTBEHHOM MPOCKTUPOBAHUS TEXHUYECKUX CPEACTB U

TEXHUKH TEXHOJOTUYECKUX MPOILIECCOB B ArPOUHKEHEPHUH.

4 CTpyKTypa U coaep:kaHue Y4eOHOM TMCUMILINHBI
OO61ast TpyA0€MKOCTh JUCHHUIUIMHBI COCTABISIET 3 3a4ETHBIC €IUHULIBI.

4.1 CTpykTypa y4eOHOi JUCUMILIIHHBI

Bug yae6Ho# paboThl Bcero ouno CeMge “1P
AyauTOpHBIE 3aHATHS (BCEro) 48 48
B TOM YHUCJIE:

Jlexmmm (JI) 16 16
IMpakTrueckue 3anstus (I13) 32 32
CamocrosiTesibHas padora (Bcero) 44 44
Buza npomexyTo4HON aTTecTaluu 3auer
4achl 16 16
OO61mas TpyA0EMKOCTh, YacChl 108 108
3a4eTHBIC CAMHUIIBI 3 3

4.2 Conepxxanue pas3esioB y4eOHON JUCHHUILIMHBI

Pazoen 1. Coznanue pabouux depTekel netaneid W cOOPOUHBIX YepTEke Y3IOB U
arperaTtoB MallliH C UCIOJIb30BaHUEM CHUCTEM aBTOMATU3HpOBaHHOTO IpoekTupoBanus (CAIIP).

Cuctema koopauHat ueprexxa. CoznaHue >neMeHToB noctpoeHus. Co3nanue padouero
yeprexa netanu. Co3znanue coOopounbix ueptexeit. [lapamerpusarus. bubnuorexn yeprexei.

Paszoen 2. Coznanue TpexMepHbIX Mozenel netaneit coopounsix 3D moneneit y3noB u
arperaroB MalluH ¢ ucnoiabs3oBanuem CAIIP.

OcHoBHble npuHiMnbel U noHAtuss 3D MoxpenupoBanus. 3D aneMeHTH MOCTPOEHHS.
OcnoBuble omnepauuun 3D  wmopenupoBanus. CoOopounsie 3D wmopemu. Cepsuchsie 3D
MHCTPYMEHTHI U 3JIEMEHTHI.

Pasoen 3. TlpoBeneHue WHXEHEPHBIX pacyeToB JeTajed M y3JI0B MalluH ¢
ucnonszoBanueM CAIIP.

Cratnueckuil ananu3. YacroTHslii aHanu3. TemuioBol aHamu3. AHaIU3 yCTOWYMBOCTH.
AHaNM3 TOHKOCTEHHON MOJIENT. AHAIN3 YCTAIOCTH. AHAIN3 BEIHYKJIEHHBIX KOJIEOaHUH.

4.3 Pa3znesibl yueOHOM AMCHUIJIMHBI U BUABI 3aHATHI

No IIpakTHueckue Kont
HaumenoBanue paznena Jlexuun P CPC Bcero
ILI. 3aHATHUSA pob

Co3znanue pabounx uepTexeit
neTanel 1 cOOpPOYHBIX YepTexel
Y3JIOB M arperaToB MallluH C

1 6 12 16 6 40
HCIIOJIb30BAaHUEM CHUCTEM
aBTOMATHU3MPOBAHHOTO
npoektupoBanus (CATIIP).

2 Coznianue TpexMepHBIX MoJeNen 6 12 16 5 40

netaneit coopounsix 3D momenei




y3JI0B ¥ arperaToB MallliH C
ucrojibzosanuem CAIIP.
[TpoBeneHMEe MHXECHEPHBIX
3 | pacueToB neTanei U y3JI0B MalluH 4 8 12 4 28
¢ ucronns3oBanueM CAIIP.

5 Marpuua ¢popMupoBaHusi KOMIETEHIUI MO TUCUHUIITIHHE

[Tpodeccuo-
No HaJIbHBIE Obree
_— Pazensl AUCIHUILITHHEBL KoMIeTeHIy | KOTIECTBO.
[K-23 KOMIIETSHIIUH
Coznmanue pabounx dYepTexeu aeraneid U COOPOUHBIX
1 yepTexkeil  y3OB M arperaroB  MalluH ¢ + 1
UCIOJIb30BAHUEM  CHCTEM  aBTOMAaTHU3HPOBAHHOTO
npoektupoBanus (CAIIP).
Co3nanne TpeXMEPHBIX MOJIEeH aeTaneil cOOPOUYHBIX
2 |3D wMmopgeneld y310B M arperatoB  MallMH  C + 1
ucnons3zoBanuem CAIIP.
3 [IpoBeneHne MHXKEHEPHBIX PACUETOB JIETANCH U Y3JIOB + 1
MaiuH ¢ ucnosibzoBanueMm CAIIP.

6 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

OObeM ayaIHMTOpHBIX 3aHATHH. Bcero — 48 dgacoB, B ToM 4mcie Jekinuid — 16 dgacos,
NPaKTUYEeCKUX 3aHATUN — 16 vaca. 67 % — 3aHATHS B MHTEpAaKTUBHBIX (opmMax OT o0bema
ayJAUTOPHBIX 3aHATHIA.

Cemect Bun Hcnonb3yeMbie MHTEpaKTUBHBIE 00pa3oBaTelbHbIE Kon-Bo
p 3aHATUA TEXHOJIOTHU U TEMA 3aHATHUS qacoB
[TpakTdeckue 3aHsATHS B QopMe DIEKTPOHHOTO
3 I13 32
Kypca, pazpadorannoro B cpeae MOODLE.
BCETO: 32

7 Y4eOHO-MeTOAUYeCKOe o0ecleYeHne CaMOCTOSATebHOI padoThl cTyAeHTOB. OLeHOYHbIe
Cpe/ICTBA TeKYLero KOHTPOJIsl yCIeBaeMOCTH, IPOMEKYTOYHOM ATTeCTALMM M0 UTOraM
OCBOCHHMS NUCHHUILIUHBI

7.1 Buabl caMocTosITe/IbHOI padoThl, MOPS/I0K UX BHINOJHEHUS] U KOHTPOJIA

B ocHOBe camocToATEeNbHONW pPabOTHl JIGKUT OCBOCHHUE JUCIUIUIMHBI C TOMOIIBIO
AIIEKTPOHHOTO  Kypca  «ABTOMaTu3alus MPOEKTHUPOBAHUS  TEXHUYECKUX  CPEACTB B
arpouHxeHepun», paspadborannoro B cpene MOODLE, u pasMemnienHoro Ha 00pa3oBaTelbHOM
noptaine Bonoroackoit IMXA. B ocHOBE JaHHOTO Kypca JIEKUT CUCTEMa aBTOMaTU3HUPOBAHHOTO
npoektupoBanus T-FLEX CAD, pa3paboTdnkoM KOTOPOH SBISICTCS OTEYECTBEHHAS KOMITAHUS
«Ton Cucrembr». Kypc coCTOUT U3 MPAaKTUUECKUX 3aHITHM, IO TPOXOXKIECHUIO (WK B MpoOLEcce
MIPOXOKICHHST) KOTOPBIX HEOOXOMMO BBITIOJIHATH JIBA MHAUBUAYATbHBIX 3a1aHUSI.

[lepBoe wuHIMBHIyaTbHOE 3aJaHHME 3aKiodyaercs B paspaborke 3D wmomenu wu
aCCOIIMAaTUBHOTO dYepTeXa JaeTanu. Takke TOmycKaeTcss OOpaTHBINM MOPSIOK: cHavajla —
pa3paboTka uepTexa, 3ateM — 3D moxenu.



Bropoe mHamMBHIyanbHOE 33JaHUE COCTOMT B pazpaboTke cOopouHoro 2D ueprexa u
crienuUKanuy TPAaHCIOPTEpa HAKIIOHHOW KaMephl MM 3€pHOBOTO MJIM KOJIOCOBOTO 3JICBATOPOB
3epHOYOOpPOUYHBIX KOMOAHHOB. B COOTBETCTBUU ¢ TEXHUYECKUMH YCIOBUSMHU B 3aBUCUMOCTH OT
MapKy KOMOaifiHa CyIIECTBYIOT Pa3IMyHble KOHCTPYKIIMU M BapUAHTHI COOPOK TPAaHCIIOPTEPOB.

7.2 KoHTpOJIbHBbIE BONPOCHI /1JIsl CAMONIPOBEPKH.

OcHOBHBIE OTEYECTBEHHBbIE U 3apyO€KHbIE CHUCTEMbl aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS
(CAIIP).

[Mponykuuss komnanun «Tom Cucrembl». BO3MOXHOCTH ¥ NHPEUMYILECTBA CHCTEMBI
T-FLEX CAD.

Hacrtpoiika u yctanoBka cuctembl. HacTpoiika ueprexa.

Hactpoiika HHCTpYMEHTAJIBHBIX IIAHEJIEH.

Coznanue v pe1akTUPOBaHKE FJIEMEHTOB YepTekKa.

Cnou. YposHu. Ilpuopurersl. Umena.

Pabora co cTpaHuiiaMu JOKYMEHTA.

Co3zanue JIOKadbHBIX CUCTEM KOOPAMHAT YepTexa.

Coznanue 31eMeHTOB ocTpoeHusd. [Ipsimble, OKpY>KHOCTH, TTyTH, y3JIbI.
Co3nanue gyeprexa. IeMEeHTHl H300paKEeHHUS.

Crneuunduka paboTsl co cOOpPOUHBIMH UepTekamu. [I[poekTHpOBaHUE METOJJOM «CHHU3Y BBEPX).
Hanecenue gparmeHToB Ha yepTex. [[poeKTHPOBaHNE METOJIOM «CBEPXY BHH?3.
[TepemenHble u criocoObl UX co3aanus. Penqakrop nepeMeHHBbIX.

@yHKIMHU pabOThI ¢ IepeMeHHbIMU. JleiicTBUs (onepalui) B BbIPAKEHUSX.
BHeurnue nepemMeHHbIe. DIEMEHTHI YIPaBICHUSI.

ba3bl naHHBIX.

Koundurypauuu 6ubnuorek. MeHI0 JOKYMEHTOB.

bubnuorexn napamerpuueckux uyeptexed U 3D anemMeHTOB.

Ocuosusle oasatusa 1-FLEX CAD 3D. Pa6ora ¢ okaom 3D Bua.

O6mue mapametpsl 3D 31eMeHTOB.

MaHunynsITOphl BHEIIHUX TEPEMEHHBIX.

bazoBeie oneparuu co3ganus TBepAbIX Ted. Onepanuu HaJl TBEPABIMUA TEJIaMHU.
Coznanue padounx miockocteil. Co3nanue pabouux MoBEPXHOCTEH.

3D y3zune1. 3D npodwm. 3D mytn.

Bcenomorarenshbie 3D 3eMeHTHI.

Coznanue coopku u3 3D ¢pparmMeHTOB.

Crarnueckuil aHanu3. YacToTHBIN aHanu3. TeniaoBoW aHamus.

AHanmM3 yCTOMYMBOCTH. AHAJIN3 TOHKOCTEHHON MOJIEIIH.

AHanu3 ycTanocTu. AHaIu3 BEIHYKJACHHBIX KOJIeOaHUH.

7.3 IlpuMepHbIe TeCTOBbIE 3a1aHUSA

Komanoa "STatus" - Cmamyc nozsonsiem

1. [IpocmaTpuBaTh U U3MEHSTH apAMETPhI TEKYILIEH CTPAHULIBI YepTexKa
2. OtkpsiBaTh OKHO 3D mMonenu

3. Jlo6aBnsaTh pparMeHTHl B COOPOUHBII UepTek

4. PenaktupoBaTh HACTPOUKHA CHCTEMBI

Kakas onepayus Hao meepovimu menamu no36ojisem co30asams meid, N08EPXHOCHb KOMOPbIX
obpaszyemcs 6 pe3yibmame  nepemewjenus npoQuis  NPou3eoNbHOU  Popmbl  800.b
NpOCMPAHCMEEHHOU KPUBOU

1. BertankuBanus 2. "Tlo TpaexTopun" 3. YkioHa rpanei 4. "IIo ceuenusam"

Kaxaa onepayus Oegopmayuu Had meepOvimMu menamu npeonoiazaem Haiudue
UCXOOHO20 mena U cucmemvl KOOPOUHAM, 6 KOMOPOU PACCUUMbIBACMC 02PAHUYUBAIOWULL



napaﬂﬂeﬂenuned

1. CkpyuuBanue 2. Crubanue 3. Hedopmariust o KpuBOit 4. BeITaTKMBaHUE
Byneevi onepayuu nossonaom uz meepovix mei noiy4ams Hogvle meid nymem

1. CnoxxeHus, BBIYUTAHUS U TIEPECCUCHUS 2. ledbopmaruu

3. CrmaxxuBanus pebep 4. Co3ianus KO

Kaxue pabouue niockocmu ne mozym ovims cozoanvt 6 2D okHe

1. CrannaptHbie 2. ITo 2D npoexkunu

3. Uepes 3D Touky u pedbpo 4. ITo 3D cucrteme KOoOpIMHAT
Yepmeowc T-FLEX CAD, exnouaemsiii 8 Opy2oti OOKYMeHM, HA3bl8Aemcs
1. ®parmeHT 2. Dcku3

3. PabGounii uepTex 4. DnemeHT

Ilpu ucnonvzosanuu Kaxkoeo memooa co30anusi COOPOUHLIX Hepmedcell CHAYANd 6 OMOENbHbIX
ooxymenmax T-FLEX CAD obvlunvim cnocobom cozoaromces uepmedicu 0emaet, 6Xo0sauux 6

cOOpKy
1. [IpoextupoBanue "cHU3Y BBEpX" 2. IlosnemMeHTHOE MPOSKTUPOBAHUE
3. IlpoexkTupoBanue "mo sramnam" 4. BepTuUKajabHOE MPOECKTUPOBAHUE

Onemenmul ynpaenenus cucmemvl T-FLEX CAD ucnonv3yromes 014
1. Coznianus moJab30BATENILCKOIO AUAIora

2. O0mMXx HACTPOEK CUCTEMBbI

3. Hactpoiiku HHCTpYMEHTAJIbHBIX MaHeNIeH

4. I3MeHeHus napaMeTpoB TEKYIIEH CTpaHULIbl YepTexa

Kaxue snemenmovl ynpasnenus we c513aHbl ¢ NEPEMEHHbIMU U UCNOIL3YIOMCS Oasi Oolee
NOHAMHO20 0opMIeHUs Ouano2d, CO30aAHUsL NOSCHUMENbHBIX HAONUcell

1. "Penakrop", "Knonka" 2. "KoMOuHUpPOBaHHBIH crIUCOK"

3. "Pamxka", "I'pymma"” 4. "[lepexmouatens”, "I[IpocmoTtp"

Kakou mooyne T-FLEX ananuza noseonsem oOCywecmeisims —pacuém HANpItHCEHHO-
0eopMuUpo8annoco cocCmosaHUsl KOHCMPYKYULl noo Oeucmseuem NPUIONCeHHbIX K cucmeme
NOCMOSAHHBIX 60 8PEMEHU CUJ

1. CraTudeckuii aHaau3 2. AHanu3 ycTanaocTu

3. HacTOTHBII aHaIU3 4. AHanu3 yCTOMYMBOCTH

Kaxoti memoo uucnennozo peutenuss camvlx pasHvlx GuU3ULecKux 3a0ayd UCNob3yemcs 8
cucmeme T-FLEX
1. Meroxa npoektupoBanus "cHU3y BBepx" 2. MeToa KOHEYHBIX 3JIEMEHTOB
3. Meroa npoektupoBanus "cBepXy BHU3" 4. MexaHu3M KOHHEKTOPOB

Kax evipasicaemcs enewnsia nepemennas
1. TonbKO KOHCTAHTOM
2. MaTtematuueckoit QpyHKIHeH
3. Cnenmansaoit Gpynkueit T-FLEX CAD
4. Tonbko (yHKITMEH 0TOOpa 3HAUEHU U3 BHEITHUX 0a3 JaHHBIX

baza oannvix, xpanawasca emecme ¢ uepmedcom, Ha3vlaemcs
1. BayTpennss 2. Ilo ccpuike 3. Bremnsas 4. BcTpoeHHas

Kaxoti mexanuzm cozoanus ¢homopeanucmuunsix u3006padcenuti 6CmpoeHn 8 cucmemy
T-FLEX CAD
1. POV-Ray 2. NVIDIA OptiX 3. T-FLEX DOCs 4. ASCI

Kakas mexnonocua cozoanus pomopeanucmuunsvix u300padxzceHuti UCnoab3yem memoo



MpaccuposKu i1yuda
1. POV-Ray 2. NVIDIA OptiX 3. T-FLEX DOCs 4. ASCI
8 YuedHo-MeTOonMYecKkoe U HHGOPManMOHHOE o0ecrevyeHne TUCIMIIIMHBI

8.1 OcHoBHas quTEpaTypa:

1. Kapnenko II.LA. OCHOBBI aBTOMaTHU3MPOBAHHOI'O MPOCKTUPOBAHUS [DJICKTPOHHBIN
pecypc]: yueobnux/ A. H. boxko [u np.]; mox pen. A.Il. Kapnienko. - DnektpoH. gaH. - Mocksa:
NH®PA-M, 2021. - 329 c. - Baemnss cesuika: http://znanium.com/go.php?id=1059303.

2. Sxy6oB C.X. Meroapl M QIrOPUTMbl CHHTE3a WM aHAIM3a KOHCTPYKTOPCKUX H
TEXHOJIOTMYECKHUX PEUICHU B CHCTEME aBTOMAaTH3MPOBAHHOTO MPOEKTHUPOBAHMS MHXKEHEPHBIX
KOHCTPYKLUH U COOpYKeHUU [DnekTpoHHbIi pecypc]: moHorpadus/ C.X. Sky0OoB. - DIeKTpoH.
naH. - M.: Uadpa-M, 2020. - 164 c. - (Hayunas MpIcib). - BHeIIHss coblka:
http://znanium.com/go.php?id=930430.

3. bepmunep D.M. CAIIP xoHCTpyKTOpa MamIMHOCTPOUTENS [DIEKTpOHHBIA pecypc]:
yuebnuk/ 3.M. bepiunep, O.B. TapatbiHOB. - DnekTpoH. naH. - M.: @opym: UHOPA-M, 2019.
- 288 c. - Buemnss cepuika: http://znanium.com/go.php?id=501432.

8.2 lomosiHuTe/ILHASI JIUTEpPaTypa:

1. AkynoBuu JI.M. OCHOBBI aBTOMaTU3UPOBAHHOTO MPOCKTHUPOBAHUS TEXHOJIOTHMUECKUX
MPOIIECCOB B MAITMHOCTPOCHUHU [DJIEKTPOHHBIA pecypc]: yuebHoe mocoome/ JI.M. AkymnoBud,
B.K. Hener. - OnektpoH. naH. - M.: Uudpa-M; Munck: HoBoe 3nanme, 2019. - 488 c. -
(Beicuiee oOpa3oBanue). - Baeninsis cebiika: hitp://znanium.com/go.php?id=987418.

2. Tumoxun A.H. MogenupoBaHnue cucCTeM yIpaBieHus ¢ npumeHeHuem Matlab
[DnexTpoHHBI pecype]: yueOHOe mocobme/ A.H. Tumoxwmn, FO.JI. Pymsuues; pex. A.H.
TumoxuH. - OnektpoH. naH. - M.: Hudpa-M, 2019. - 256 c. - BuemHss ccpUika:
http://znanium.com/go.php?id=1004245.

3. babenko B.M. AutoCAD Mechanical [DnexTpoHHBI pecypc]: yueOHOe mocobue /
B.M. Bab6enko, O.B. MyxuHa. - OnekTpoH. nad. - M.: Uudpa-M, 2019. - 143 c. - BHemnsas
ceputka: http://znanium.com/go.php?id=1027418.

8.3 IlepeueHb MHGOPMALMOHHBIX TEXHOJIOTHi, MCHOJIb3yeMbIX NPH INPOBeICHUH
HAYy4YHO-HCCJIe0BATE/ILCKOH padoThl, BKJIOYAas NepevyeHb NMPOrpaMMHOI0 odecneyeHUs M
HHG(pOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JInueH3noHHOE MPOrPaMMHOe oGecrieYeHne:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0T€YECCTBCHHOEC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpennpustue 8. Kondurypanus, 1C: bByxrantepus 8 (yuebHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynbrantlntoc

Kaspersky Endpoint Security s 6uzneca CtaHaapTHBIN

CB000aHO pacipocTpaHsieMOe JTHIIEH3HOHHOE IIPOrpaMMHOe o0ecrieyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome


http://znanium.com/go.php?id=1059303
http://znanium.com/go.php?id=930430
http://znanium.com/go.php?id=501432
http://znanium.com/go.php?id=987418
http://znanium.com/go.php?id=1004245
http://znanium.com/go.php?id=1027418

B T.4. 0T€4eCTBEHHOE
Annekc.bpaysep

HNudopMmannoHHble CIPABOYHbIE CUCTEMbI

— EnnHoe OKHO J1ocTyna K 00pa3oBaTeabHBIM pEcypcaM — PeKUM JOCTYIIa:
http://window.edu.ru/

— UIIC «Koucynbrantllnroc» — pesxum gocryna: http://www.consultant.ru/

— Unrepdakc - LleHTp pacKpbITHs KOPIIOpAaTUBHON HH(DOpMAIHK (CepBep PACKPBITUS
uH(opMalmmn) — pexuM jgocryna: https://www.e-disclosure.ru/

— Nudopmarnmonno-npasosoit noptain TAPAHT.RU — pexxum nocrymna:
http://www.garant.ru/

— ABTOMaTH3MPOBaHHAs clipaBouyHas cuctema «Cenbxo3rexHuka» (Web-Bepcus) - pexxum
noctym: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JAHHBIX

— Hayunas snexrponnas oubimoreka eELIBRARY.RU — pexxum noctyna: http://elibrary.ru

— Haykomerpuueckas 6a3a 1aHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U IUTUPOBAHUS —
pexxuM nocrtyma: https://www.scopus.com/customer/profile/display.uri

— OdurmanbHblii cailt PenepaiabHOM CIIy)Obl TOCYJapCTBEHHON CTATUCTUKU — PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITBII TOCTYIT)

— Poccuiickas Akanemust Hayk, OTKpBITBII TOCTYI K HAy4YHBIM JKypHajJaM — peKUM
nocryna: http://Www.ras.ru (OTKpBITBIN HOCTYI)

— OdunmaneHbIil caiiT MUHHCTEPCTBA CENBCKOTO X03siicTBa Poccuiickoit eneparnum —
pexxum noctyma: http://mex.ru/ (OTKpBITBINA OCTYI)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

- 2eKTpOoHHBIN 6ubnuoteunsiit karanor Web MIPBMC — pexxum nocrymna:
https://molochnoe.ru/cgi-bin/irbis64r_14/cqgiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

- OBC JIAHb — pexum nocryma: https://e.lanbook.com/,

- OBC Znanium.com — pexxum poctyna: https://new.znanium.com/,

- OBC FOPAUT — pexum noctyna: https://urait.ru/,

- OBC POLPRED.COM: http://www.polpred.com/,

- IIEKTPOHHAs OMOTMOTEKA M3aTeNILCKOTO IIeHTpa «Akamemus»: https://www.academia-
moscow.ru/elibrary/ (xonnexmus CIT1O),

- OBC ®I'bOY BO Bonoroackas TMXA — pexum noctymna: https://molochnoe.ru/ebs/.

9 MaTepuajnbHO-TeXHUYECKOE o0ecnevyeHue T CIUUIIMHBI

VYyeOnas aynutopust 4205 nns mpoBeACHUS 3aHITHIA JEKIIMOHHOTO M CEMHUHAPCKOTO TUMA
(TpakTUYEeCKHe 3aHATHS); TPYNIIOBBIX U WHAUBUAYATBHBIX KOHCYJIbTAIMM; TEKYIIETO KOHTPOJIS
Y IPOMEKYTOUHOM aTTeCTaI1H.

OcCHAIIEHHOCTE:

VYuyebHast Mebenb: cTobl — 35, cTynbs — 75, Tocka MenoBasi, kadeapa.

OcHoBHOE 000pyI0BaHWE: SKpaH Il TpoekTopa | mT., mpoekTop - 1 mT., KOMIBIOTED B
KOMIIJIEKTE - 1 ImIT.

Kaburer Ne 71 - 164,2 M.

VYyeOnas ayautopus 8 Jlabopatopusi SMEKTPOTEXHUKU U AICKTPOHUKH, TSI MTPOBEICHUS
1a00paTOPHBIX 3aHSATHH.

OCHAIIICHHOCTb:

VYuebHas mebenb: ctoisl — 4106, cTynbs — 16, ocka MeaoBasi.


http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=%20STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=%20STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

OcHOBHOE 000pyZOBaHHE: KOMOWHUPOBAHHBIM J1a0OPATOPHBIA CTEHA IO M3YYECHHUIO
IEKTPUIECKUX IIeTIeil; Ta00paTOPHBIA CTEH/ IO PE30HAHCHBIM SBJICHUSIM; J1a00PATOPHBIA CTEH
10 UCCIIEOBAaHUIO TpaHCc(opmaTopa; 1abopaTOPHBIN CTEH ACHHXPOHHBIX JIEKTPOIBUTATENCH U
CIIOCOOO0B MyCKa; JTaOOPaTOPHBIA CTEH] MO M3YYCHHIO 3JIEKTPOABUTATENS C (Da3HBIM POTOPOM;
7a00paTOPHBIA CTEH] M0 HCCIECAOBAHUIO T€HEpaTOpa MOCTOSHHOTO TOKA; JAEMOHCTPALMOHHBINA
CTEHJI; CTeH/I HOTPEOUTENHCKOM MOICTAHIIMN; KOMIIBIOTEPHI 4 IIT.

Ka6uner Ne 58 - 86,5 M2,

Oobecnieuenue oopaszoBanus s jaun ¢ OB3

s obecniedennst 00pa30BaHUsS WHBAIHUIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0POBBSl pealin3alysl AUCHUIUIMHBI MOKET OCYUIECTBIIATHCSA B aIallTUPOBAHHOM BUJE, UCXOJS
U3 HMHIUBUIYAJTbHBIX TICUXOPU3MUYECKUX OCOOCHHOCTEH H 1O JIMYHOMY 3asIBICHUIO
00y4aromerocs, B 4aCTU CO3/1aHUS CIICIUANBHBIX YCIOBHI.

B cnemnumanbHbie YCIOBHST MOTYT BXOAMTH: IPEAOCTaBICHHUE OTACIBHOW ayaUTOPHH,
HEOOXOJUMBIX TEXHHYECKHX CPEACTB, MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHHYECKYIO TTOMOIIb, BEIOOP (hOPMBI TIPEOCTABICHUSI HHCTPYKIIUU IO MOPSIAKY MPOBEICHUS
TEKYIIer0 KOHTPOJS M MPOMEXKYTOYHOM aTTecTallid, WCIOJIb30BaHHE  CIEIUAIbHBIX
TEXHUYECKUX CPEJICTB, IPEAOCTABIICHUE MIEPEPHIBA JIJIS IIpHEeMa MUIIH, JIEKAPCTB U Jp.

Jlis Ui ¢ OrpaHWYeHHBIMU BO3MOXKHOCTSIMHU 30POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIINI C UCTIOJIb30BAHUEM JICKTPOHHOM MOYTHI.

Y4eOHO-METOAUYECKUE MaTepuaibl ISl CaMOCTOSITENbHONW paboThl OOyYaroIIMXCs W3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPUATHS UH(DOpMALIUU:

JIyist v1n ¢ HapyIIeHUsIMH 3PEHUS:

- B Ie4aTHO# (hopMe yBETUYEHHBIM MIPUPTOM,

- B GOpMe AJIEKTPOHHOTO TOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

- B ie4yaTtHo# dopme,

- B popme 2eKTPOHHOTO TIOKYMEHTA.

JList v1n ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

- B IeyaTHo# opme,

- B GOopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.



10 KapTa komnereHuui 1M CUUIJIMHBI

ABTOMaTH3anMs MPOCKTUPOBAHUS TEXHUUECKHUX CPE/ICTB B arpOMHKXEHEPUH

Llens AUCIIHIITIHEL

(hopMHpOBaHUE y CTYACHTOB TEOPETHUECKNX 3HAHMI 1 MPAKTUYECKUX HABBIKOB B 00JIACTH aBTOMATH3AIMH IPOSKTHPOBAHNS TEXHUIECKHX CPEICTB.

33[[3‘11/1 JUCHUITIINHBI

- IOJTyYeHHUE HaBBIKOB B Pa3pabOTKe pabodInX U COOPOUHBIX JIEKTPOHHBIX YEPTEXKEl ¢ HCIONb30BAaHUEM CHCTEM aBTOMAaTH3HPOBAHHOTO

npoextupoBanus (CAIIP).
- OJTy4eHHEe HaBBIKOB B pazpabotke 3D — Moneneil netaneil MamuH 1 cOOpouHbIX 3D — Monenei.
- U3y4eHHUe CBOMCTBa mapaMeTpu3anuy npu ucnoib3oBanun CAIIP.
- IOJTyYeHHE HaBBIKOB B ITPOBEICHUH NPOYHOCTHBIX M JMHAMUYECKUX pacyeToB ¢ ucnonb3oanueMm CAIIP.

B nponecce ocBOeHNMS TaHHOW ANCHUILUTHHBI CTYAEHT (JOPMUPYET U AEMOHCTPHUPYET CIIETyIOIINE

Kowmnerenmn [Tmarupyemelie pe3ynbTaThl 00yUCHHS TexHonorun dopma OLIEHOYHOT O o
CryneHu ypoBHEN OCBOEHUSI KOMIIETEHLIUN
Wunexc dopMynupoBKa (MHONKATOPHI JOCTIDKEHHST KOMIICTCHITHH) (dhopmupoBaHUsT cpencraa
. Tlopozogulii ypoBeHb (YIOBIETBOPUTEIBHBIN):
NJI-1x.23. crionp3oBaHne 3HAHKUI TEOPUH P P (Xﬂ p )
HCII0JIb30BaHNE 3HAHUU TEOPUH U OCHOB
CrocoOHOCTB 1 OCHOB IIPOEKTHUPOBAaHUS MEXaHU3MOB U
MIPOEKTUPOBAHUS MEXaHU3MOB U MALLUH IpU
COBEPLLEHCTBOBATH MAIIVH IpH pa3paboTKe pannoOHATBHBIX
N pa3paboTke paruoOHAIEHBIX KOHCTPYKTOPCKHUX
TEXHUYECKHE CPEJICTBA U | KOHCTPYKTOPCKHUX pELIECHUN B Jlexuuun N
peLIeHHi B arpOMH)KEHEPHH.
ONTHUMM3UPOBATH arpOUHKEHEPUH. .
IIpoosunymuiii ypoBeHB (XOPOIIIO):
TEXHOJIOTUYECKUE N I-2p1xc.23. OnTUMU3aIUs TapaMeTpoB IIpakTnueckue TectupoBaHue
ONTUMU3AIINS TTAPAMETPOB TEXHOIOTUUECKHUX
I1K-23 | npouecchl npu TEXHOJIOTHYECKUX IPOIIECCOB IIPH 3aHATHA
N MIPOIIECCOB MPH TEXHUIECKOM 00CITyKUBAaHUHU
TEXHUYECKOM TEXHUYECKOM 00CITYy)KMBAaHUU U PEMOHTE YcTHBI OTBET N o
o N U PEMOHTE CEJIbCKOXO3SICTBEHHON TEXHUKH.
00CTy)KMUBaHUU U CeIbCKOX035HCTBEHHON TEXHUKH. CamocTosTenbHast .
Buicoxuii ypoBeHb (OTIMYHO): MPUMEHEHHE
peMoHTe N -3pk.23. [IpuMmeHeHre cuctem pabora

CEJIbCKOXO03HCTBEHHOMN
TEXHHUKH

ABTOMATU3UPOBAHHOT'O MMPOCKTUPOBAHUA
TEXHUYCCKUX CPCACTB U TEXHOJOTHICCKUX
IIPpOLECCOB B arpONHKCHEPHHU.

CHUCTEM aBTOMATU3UPOBAHHOI'O
MPOCKTUPOBAHUA TEXHUYCCKUX CPEACTB U
TEXHOJOTMYCCKUX NPOLECCOB B
AIrpOUHKCHCPHHU.
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