[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Coipos Uropb AHaTonbeBUY CTEPJIUTAMAKCKUM ®UJIUAI

Romiocto: Llupe EE% l!% 'O 'OCYIAAPCTBEHHOI'O BYO/PKETHOI'O OBPA3OBATEJIBHOI'O
are ”0””“@“”"??' A1 YUPHXEHUSI BBICLLIETO OBPA3OBAHUS

YHUKanbHbI MPOrpaMMHbIA KIKOY:

b683afe664d7e9164175886¢196 262 WBAJIKEUPCKUI TOCY IAPCTBEHHBI YHUBEPCUTET»

®dakynbTeT Ecmecmeennonayunulii

Kagenpa Texnonozuu u oouemexnHuyecKux OUCYUnIUH

PaGouyas nporpamMma qucuunJInHbI (MOIYJIs1)

JTUCLUTIINHA b1.0.35 Cucmemot aemomamu3zupoeannozo npoeKmupo8anus

o0s13aTenpHast 4acTh

Hanpasnenue
20.03.01 Texnocghepnan de3onacnocme
KO HAaNMMCHOBAaHUC HAIIPABJICHUA
[Iporpamma

be3zonacnocmv mexnonozuueckux npouyeccos u np0u3600cms

dopma 00ydeHust
3aouynas

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2021 r.

PazpaboTunk (cocTaBUTEH)
K.N.H., 00U eHm
Anoxun C. M.

y4eHas CTeNeHb, TOMKHOCTh, DO

Crepiuramak 2022



1. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s M0 JUCHUIINHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM MpOrpaMMe HHAUKATOPAMU JO0CTHXKEHHU S
I 0Y 0 1 (S ) 3 01070 O 3

2. lenn 1 MecTO AMCHHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrPaAMMBI ........ 3

3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHUEeM KOJIUYeCcTBa
aKajgeMHYecKHX WJINM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHbIX HA KOHTAKTHYIO padoTy
00y4arouuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO
PACOTY OOYUAROIIIMIXCS ....ceenvveirieneeenteesitesteesiee e st e saee s st e saae e st e saseesneesaneesseesane e reesaneesseesneesnnesaneennns 4

4. Coneprkanue IMCUUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BHU/I0B Y4eOHBIX
T )¢ 0 4 U 7 17 (PO UUUPPP PP 4

4.1. Pa3nenbl TUCIUIUTHHEI B TPYAOEMKOCTD T10 BHJIaM y4eOHBIX 3aHATHI (B
AKATIEMHIUECKIIX TACAX ) +uuveeuvrerureenseensseenseesneesseesstesseesseesseeasseessessnseesseeanseesseesnsesssessnseesseesnses 4

4.2. ConeprkaHue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 PA3AETAM (TEMAM) c..eeenveenereanrennnes 5

5. Y4eOHO-MeTOoaMYeCKOE 00ecnievyeHHe I CAMOCTOSATEIbHOM padoThl 00yYaOIIUXCS 110
AMCHMIITTHHE (MOLYJITEO) ...ceeiiuitiieeeiiiteeesaiteteseaseteessauseeeesaamseeeesaassteessannseeesaansseeessanseeeesansaeeessnnneeesan 6

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieueHrue TUCHUILIMHBI (MOAYJIS) .......... 6
6.1. [lepeuens yueOHOM UTEpATYpPbl, HEOOXOAUMOM 711 OCBOSCHUS TUCUHUIUIHHBI (MOTYIs1)6

6.2. [lepeueHb AIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM, COBPEMEHHBIX MPO(ECCHOHATBHBIX
0a3 TaHHBIX U UHOOPMAITMOHHBIX CITPABOUHBIX CHCTEM ....eeerureeeureearreessreesnneesiseeessseessnseesnns 7



1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIeTeHIIU

dopmupyemasi KOMIETEHIUSA
(c ykazaHueMm Koxa)

OIIK-1. Cmoco6eH y4uThIBaTh
COBPEMEHHBIC TCHACHIINU
pa3BUTHS TEXHUKH U
TEXHOJIOTHI B 00JIaCTH
TexHOC(hEepHOI 0€30TacCHOCTH,
M3MEPUTEIBHOU U
BBIUMCIUTENbHON TEXHUKH,
WH(OPMAIIMOHHBIX TEXHOJIOTHI
IIPU PEIICHUHU TUIOBBIX 33/1a4 B
obnactu npodeccruoHaIbHON
JESITEIbHOCTH, CBSI3aHHOM C
3alIUTON OKPYKAIOILEH Cpeibl
u obecrieueHreM 0€301acCHOCTH
YEIIOBEKA;

Kon u HammeHoBaHue
HHIMKATOPA J0CTUKEHHUS
KOMMETEeHI[HN

OIIK-1.1. YuursiBaet
COBpEMEHHBIC TEHICHIIUN
Pa3BUTUS TEXHUKHU U
TEXHOJIOTHI B 00JIaCTH
TeXHOC(EPHOU O€3011aCHOCTH,
U3MEPUTEIIBHON 1
BBIYHUCIUTENLHON TEXHUKH,
MH()OPMAIIMOHHBIX TEXHOJIOTUH
IIPH PEIICHUY TUIOBBIX 3a/1a4 B
obactu podeccnoHaATEHOM
JeSITeIbHOCTH, CBS3aHHOM C
3alIUTON OKPYKAIOILLEH CPeIbl
u obecrieueHrneM 0e30MMacHOCTH
YeIIoBeKa.

OIIK-1.2. OcymectBasier
MIPOEKTUPOBAHUE TEXHUUECKUX
00BEKTOB C UCTIOIH30BAHUEM
METOJIOB U CPE/ICTB
VMHKEHEPHOU M KOMIIBIOTEPHOU
rpaduku

OIIK-1.3. Umeet
MPAKTUYECKUI ONBIT AaHAIU3A U
MPUMEHEHHUS TEXHOJIOTUU
BBIIIOJIHEHHUS HanboJee
TUMUYHBIX ONEpalUid
MIPUMEHHUTENHHO K cepe cBoeit
eATeIIbHOCTH

Pe3yabTaThl 00yueHus M0
AMCUUIJIMHE (MOLYJII0)

OO0yuaromuiics T0HKeH:
3HaTh 00LIME PUHIUIBI U
METOBI CO3TaHUs
yepTexend 1 00bEeMHBIX
MOJIeJIed neTalied MallliH B
CHCTEMax
ABTOMAaTHU3UPOBAHHOTO
MPOCKTUPOBAHUS

OO0yuaromuiicst 10KEH:
YMeTh UCoIb30BaTh
0a30BbIii (QyHKIIHOHAI
CUCTEM
ABTOMAaTU3WPOBAHHOI'O
MPOEKTUPOBAHUSA TIPH
CO3JJaHUU YEePTEKEU U
00BEMHBIX MOJIENIeH
JIeTaJIel MalllKH. .
OO6yuaromuiicst 10KEH:
[IpumensieT Ha IpaKTHKE
MCTOABI TCOPCTUICCKOTO U
HKCHEPUMEHTAIBHOTO
HUCCJICAOBaHUsA B
€CTECTBEHHOHAYYHbIX
JUCHUIITIMHAaX

2. llenn 1 MeCTO IMCHUIVIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/JbHON NPOrpaMMbl

[enu u3ydeHus: TUCUMUIUINHBI:

Hucuunnuna «b1.B.13 Cuctembl aBTOMaTU3UPOBAHHOTO TPOESKTUPOBAHUSI» OTHOCUTCS K YaCTH,
dbopMHupyeMOi ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUMH.
Hucuunnuna uzydaercs Ha 5 kypce B 9 u 10 cemecTpax.

[lenpt0o W3y4YeHUS IUCIMIUIMHBI SBJSIETCS O3HAKOMIICHHE W Pa3BUTHE HAaBBIKOB DPaOOTHI C

COBpPCMCHHBIMHA CUCTEMaMH

MAaIlIMHOCTPOCHUS.

ABTOMATU3UPOBAHHOI'O

Jucnummza nsyyaercs Ha 5 kypee B 9, 10 cemectpax

MMPOCKTUPOBAHUA B

oOJactu



3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 32a4€THBIX eJHHULAX C YKA3aHHEM KOJMYecTBA
aKa/JleMI4eCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyarommxcs ¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

O6mast Tpy10eMKOCTh (00beM) TUCIUILTUHBI cocTaBiisgeT 108 akan. d.

Bcero uacos

O0beM TUCUMILINHBI 3aounas popma
o0yueHust

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 108
VY4eOHBIX 4YacOB Ha KOHTAKTHYIO PadOTYy € IpenoaBaTesieM:

JICKIHHA 6

IIPAKTUYECKUX (CEMUHAPCKUX ) 14

apyrue Gpopmbl KOHTaKTHOH padoTsl (PKP) 0,2
Y4eOHBIX YacOB HA KOHTPOIIb (BKIIIOYAs YaChl MOATOTOBKH): 3,8

3ayer
Y4eOHBIX 4aCOB Ha CaMOCTOATEIbHYIO paboTy 00ydaromuxcs 84
(CP)

DopMBbI KOHTPOJIA CemecTpbl

3auer 10

4. Coep:kanue JUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJMYeCTBA aKa/IeMHUYeCKUX YaCcOB U BU0B Y4eOHbIX
3aHATHH

4.1. Pazaennl TUCHUIIIMHBI M TPYAOEMKOCTD 110 BUIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX '{acax)

Buab! yueOHbIX 3aHATHIH, BKJIIOYAS
CaMOCTOSITEJIbHYIO pa0oTy 00y4aromuxcs u
Ne HaumenoBanue pasgesia / Tembl TPYA0EMKOCTb (B Yacax)
n/n AUCHUILIHHBI KonrakTHasi pa6oTa ¢
npenogaBarejiemM CpP
Jlek IIp/Cem JIad
2.1 Tewma 4. O0mue cBeneHUs 0 1 0 0 10
TPEXMEPHOM MOJICITHPO-BAHHH B
Kommac-3D.
1  Pazgea 1. OcHoBbI paboThI ¢ 4 10 0 50
CHCTEMAMM aBTOMATU3HPOBAHHOTO
NMPOEKTUPOBAHUSI.
1.1 Tema 1. Beenenue B CAIIP. 1 0 0 10
1.2 Tewma 2. [Inockoe MpoeKTHPOBAHHE 2 6 0 20
JeTajied MalluH
1.3 Tema 3. OdopmieHne TeXHUIECKOM 1 4 0 20
JIOKYMEHTAITU!
2  Paszngen 2. TpexmepHoe 2 4 0 34
MO/IeJTHPOBAHHE
2.2 Tewma 5. Co3ganue Tena MOAEIN B 1 4 0 24
Kommac-3D.
Hroro 6 14 0 84




4.2. Conep:xkaHue TUCHMILUINHBI, CTPYKTYPHPOBAHHOE MO pa3ieiaM (TeMam)

Kypc eKImoHHbIX 3aHATHI

Ne HaunmeHoBaHue Coaepixanue

pasnesia / TeMbl
AUCHMUILINHBI

2.1  Tema 4. O6uue OcHOBHBIE IOHATHS TPEXMEPHOTO MOIepoBaHus. OOBEKThI
CBEICHUS O TPEXMEPHOM = MoJesd. Pexxumbl paboThl ¢ Mozembio0. JlepeBo Mozenu.
MOJICJINPO-BaHUU B Ynpasnenue n300paKeHHUEM MOJIETTH
Kommnac-3D.

1 Pa3ugen 1. OcHOBBI paGoThHI C CHCTEMAMH ABTOMATH3HPOBAHHOTO MPOEKTUPOBAHUSI.

1.1 Tewma 1. Beenenue B OCHOBHBIE KOMIIOHEHTEI CUCTEMBI. OCHOBHEBIE JIEMEHTEI
CAIIP. uHTepderica. OCHOBHBIE THIIBI IOKYMEHTOB. YTIPaBJICHHUE

0TOOpaXEHUEM TOKYMEHTOB. YIPaBICHUE OKHAMU
JIOKYMEHTOB. ETMHUIIBI U3MEPEHHS U CUCTEMBI KOOPIMHAT.
KommakTthas nanens. OCHOBHbIE HHCTPYMEHTHI CUCTEMBI.
Coznanue u HacTpoiika yepTexxa. O01iue nprueMsl padoThI B
rpaduyeckux noKkymeHrax. [IpuBss3ku. Beinenenue o0bEeKTOB.
Certka. OproronaibHoe yepueHue. CucteMbl KOOpIMHAT.
O61mue npuemsl pegaktupoBanus. Casur. Konupoanue.

VY nanenue yacreit 00bekTOB. [IpoasieHne 00beKTOB. Y najieHue
00BEKTOB.

1.2 Tema 2. ITnockoe OO01mue cBeACHHS O TEOMETPUICCKUX 00beKTax. TOUKH.
MIPOEKTUPOBAHUE Bcenomorarenbasie npsimbie. OTpe3ku. OKpy>KHOCTH. DILTUIICHI.
JeTaJed MalluH Hyru. IIpaMOyroJbHUKKA 1 MHOTOYTOJIbHUKH. HenpepsIBHBIN

BBOJ 00bekTOB. JInnus. lllTpuxoBka u 3anuska. dacku u
CKpYTJICHUS

1.3 Tema 3. Odopmuenue OO6mre npuemsl paboThl ¢ pazMepamiu. JInHelHbIE pa3MepBhl.
TEXHUYECKOU JunameTpanbHble U paJHalibHbIE pa3Mephl. YTIIOBBIE Pa3MEphL.
JIOKYMEHTAIUU Astopasmepsl. [llepoxoBaTocTs. JInHUS-BBIHOCKA.

O6o3nauenue kieimenus. O603HaueHue Mo3unuu. JInaus
pa3pesa/cedenus. BeiHocHOI anemenT. baza. Jlomyck ¢popMsl.
O6o3nauenue nenrpa. OceBas auHMs. BoaHucTas TUHMS.
JIvnaus ¢ uznomamu.
2  Pa3gen 2. TpexmepHoe MOieJIMPOBaHUE
2.2 Tewma 5. Coznanue tena  [lonsitue acku3. Oneparyiv BeIJaBIHBAHMSI, BRIPEC3AHHSL.

moxnenu B Kommnac-3D.

BcenomorarensHas reomerpusi. Onepanuu CKpyrieHus U (hacku.
MaccuBbl

Kypc npakTudecknx/ceMuHapCcKuX 3aHATUN

Ne HanmeHnoBanue Coaepxanue
pasnena / TeMbl
JAUCUMILTUHBI
1 Pasgexa 1. OcHoBBI paGoThI ¢ CHCTEMAMH ABTOMATH3UPOBAHHOI0 MPOEKTHUPOBAHMSI.
1.2 Tewma 2. ITmockoe JIa6. pab Ne 1. OcHoBHBbI€ ITpreMbl paboTsl ¢ Kommnac-I'paduk.
MIPOEKTHUPOBAHUE (Coznanue yeptexka neranu «Kopmye». Co3znanue yeprexa JeTaiu
IeTaed MaIlnH «Ia6mony». Co3ganue yeprexa aetanu «OcChby.)
1.3 Tema 3. Odopmnenue Jlab. pad Ne 2. Co3maHne MalIMHOCTPOUTEIBHBIX YePTeKEH
TEXHUYECKON
TOKYMEHTAITUH
2  Paznen 2. TpexmepHoe Moae/IMPpOBaHUe
2.2 | Tema 5. Co3nanue  JTa6. pa6. Ne 3. Co3/aHne TpeXMEepHOil MOJICIH IeTATH MAIIHH.

5



TeJla MOJENIU B Co3pnanune 3cknza. Onepannu «BeinaBnuBanue» u «Beipe3aTh
Kommac-3D. BblIaBIMBaHueM». Onepaunn «Bpamenue» u «Boipe3aTh
BpanieHueM». Onepanun «Kuaematudeckas» u «Boipe3aTh
kuHemaTudeckmny». Onepaunn «Ilo ceuenusim» u «Boipe3ats 1o
cedeHusIMy». Oniepanuu peJakTHPOBAHUS TEIl

5. YueOHO-MeTOAHYECKOE o0ecevyeHne 1JIsl CAMOCTOSATeIbHOM padoThl 00yYAKOIIUXCS 110
AUCUUIIMHE (MOIYJIIO)

Ne HaumeHnoBaHue ®opmMa KOHTPOJIA
Bonpocs! 1J1s1 caMOCTOSITEILHOTO
pa3aesa /TeMbl pACCMOTpeHHSA
1011 AUCHUILTAHBI
1 Paznen 1. OcHOBEI pabOTHI C CHCTEMaMU aBTOMaTH3HPOBAHHOTO MPOEKTUPOBAHUS
Tema 1. Benenue B 3aKkpenuTb OCHOBHBIE IPUEMBI PaOdOTHI ¢ IIpoBepka MpakTUYECKUX
CAIIP. Kommac-I"pa¢ux. (Mcnoap3oBanne YMEHU BO BpeMsl
1.1 npuBsa3ky. Onepanuu: KONUPOBaHUE, Nab0paTOPHBIX 3aHATHH
yJaneHue yactell 00beKTOB, IPOATICHHE
00BEKTOB, yHaJIcHHE OOHEKTOB)
Tema 2. Ilnockoe CdopmMupoBaTh HaBBIK UCIIOIH30BAHUS [IpoBepka mpakTUUECKUX
1.2. | npoextupoBaHue TE€OMETPUYECKIX OOBEKTOB MPU CO3AaHUN YMEHHH BO BpeMs
JleTayield MallliH yepTexei 71a00paTOPHBIX 3aHIATHN
Tema 3. OdopmieHue CdopmupoBath HaBBIK HaHECeHUS pa3MepoB | [IpoBepka mpakTHyecKnx
1.3. | Texanueckoi 1 0003HaYEHNH Ha YEPTEIKU YMEHHH BO BpeMs
JOKYMEHTaNH 71a00PATOPHBIX 3aHATHH

2 Pasnen 2. TpexMepHOe MOENNPOBaHNE

Tema 4. O6mme
CBEJICHUS O TPEXMEPHOM

ITpoBepka mpakTHYECKNX

[To3HakoMHUTBCS © nprueMamMu yrupaBJICHUSA o
YMCHUU BO BpEMs

2.1. n300pakeHneM MoJieni. BripaboTaTh HaBBIK .
MO/JICIUPOBAaHUH B 71a00paTOPHBIX 3aHATHH
Konmac-3D. paboOTHI ¢ IEPEBOM MOJICIIH
Tema 5. Co3nanue tena | ChopMUpPOBATH HABBIK HCIIOIB30BAHUS IIpoBepka MpakTUYECKUX
mozenu B Kommac-3D onepauuil: «BeinaBnuanue» u «BeipesaTsh YMEHUH BO BpeMs

20 BBbIJIaBIMBaHUEM»; «Bpamenue» u 71a00paTOPHBIX 3aHATHH.

«BrIpe3ars BpaleHuemM»;
«KunemaTtuueckas» u «Bpipe3aTsb
KHHEMAaTUYECKHY.

6. YueOHO-MeTOAMUYECKOE M MH(POPMALIMOHHOE 0O0ecneyeHue TUCHMIIMHBI (MOLYJIs1)
6.1. Ilepeuennb yueOHoii JIuTEPATYPbI, HEOOXOAMMOM /I OCBOECHH S JUCHUIIMHBI (MOIYJISA)
OcHoBHasi yueOHasi iuTepaTypa:

1. Konecunuenko, H. M. UmxenepHas u kommploTepHas rpadguka : yueOHOE mocolue :
[12+] / H. M. Konecanuenko, H. H. Uepnsea. — 2-e uzn. — Mocksa ; Bonoraa : Ungpa-
WNwnxenepust, 2021. — 236 c. : ui., Tabm., cxeMm., rpad. — Pexxum mocTyma: mo moammcke. —
URL.: https://biblioclub.ru/index.php?page=book&id=617445 (20.06.2022.

JlonoyiHUTeIbHAS y4eOHAas JIuTepaTypa:

1. Bopucenko, W.I'. UnxenepHas rpadpuka: DCKU3UpOBAHUE JeTalledl MalluH : y4yeOHOe
nocobue / W.I. Bopucenko ; MunucrepcTtBo o0pa3zoBaHMs M Hayku Poccuiickoi
Oenepannn, Cubupckuii denepanbubiii yHUBepcuteT. - Kpacnosipck : Culupckuit
denepanbHbiii yHUBepcuteT, 2014, - 156 c. : win., Tadmd., cxem. - (3-e usm., mepepad. u
nor.). - bubmmorp. B k.. - ISBN 978-5-7638-3007-1 ; To xe [DnexkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=364519 (20.06.2022)




2. VYwuaes, II. H. KommnblorepHas rpaguka B MalIMHOCTPOECHUH : yuebHuk : [16+] / I1. H.
Vuaes, K. I1. Yuaesa ; nmox obm. pen. II. H. YuaeBa. — Mocksa ; Bomorna : Uudpa-
Wuxenepust, 2021. — 272 c. : un., Tabmn., cxem. — Pexxum gocryna: mo nmoamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=617480 (nata oopamenus: 20.06.2022).

6.2. [lepeyeHb 3JIEKTPOHHBIX OMOJITHOTEYHBIX CHCTEM, COBPEMEHHBIX NMPO(eCcCHOHATBHBIX
0a3 JaHHBIX M1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne ni/m \ HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHMEeM PEeKBU3MTOB




