DHIreNbCCKUM TEXHOJIOTUYECKUN HHCTUTYT (dunuan) dhenepaibHOro
TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«CapaTOBCKUI TOCY1apCTBEHHBI TEXHUYECKUN YHUBEPCUTET
nMenu ["arapuna FO.A.»

Kadenpa «O6opynoBanre u TEXHOIOTUU 00pabOTKH MATEPUATIOBY

PABOYASA ITPOI'PAMMA

10 TUCLUIUINHE
b.1.1.31 «HTErpMpOBaHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU TPOCKTUPOBAHUS U
IIPOU3BOJICTBAY

HaIpaBJICHUA ITIOATOTOBKH

15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTUYECKOE 00ECIIeueHHE
MAIIMHOCTPOUTEIBHBIX MPOU3BOICTBY»

[Tpodunb «TexXHOIOTHS MAIIMHOCTPOCHU S
dopmbl 00yUCHHS: OUHAS; 3a0UHas
O0BeEM OUCLMILINHEL:

B 3aUETHBIX €AUHUIIAX: 3 3.€.
B akageMuueckux 4dacax: 108 ak.u.

Durenbse 2025



PabGouass mporpamma mno gucuuiiuHe «WHTErpupoBaHHbIE KOMIIBIOTEPHBIE
TEXHOJIOTHH TPOEKTUPOBAHUS W NMPOU3BOJICTBAa» HampasiieHus: moarotoBku 15.03.05
«KOHCTpYKTOPCKO-TEXHOIOTHYECKOE o0ecrnieueHue MaIIMHOCTPOUTENBHBIX
MPOU3BOACTBY, TNpoduinb «TexHomorus  MaIlIMHOCTPOCHUSD) COCTaBJIEHa B
COOTBETCTBUM C TpeOoBaHUAMU DeAepalbHOIO TOCYAapCTBEHHOTO 00Pa3oBaTEIbHOTO
craHjgapta Bbiciiero ooOpazoBanus 15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE
o0OecrieyeHne MAaIIMHOCTPOUTENBHBIX MPOU3BOJACTBY», YTBEPKACHHBIM IPUKA30M
Muno6puayku Poccuu ot 17 aBrycra 2020r. Ne 1044.

Pabouas nporpamma:

o0Cy’KIeHa M PeKOMEHJ0BaHAa K YTBEPXKICHHUIO pelieHHueM Kadeapbl
«O0opynoBaHHe U TexXHOJOruu oOpaboTKu MatepuanoB» or «ll» ampens 2025 r.,
potokoia Ne 8.

U.o. 3aBeayromiero kadeapoit f—z‘if/ /Tuxonos JI.A./

ToAHCE d.1.0.

ono0pena Ha 3acenanuu Y MKH «14» anpenst 2025r., npotokon Ne 4

[pencenarens YMKH r—z‘f;/ / Tuxonos JLLA./

MOMICH d.1.0.




1. lenn 1 32724y TUCHHUILIHHBI

YueOnas gucuumiuHa «VHTerpupoBaHHbIE KOMIBIOTEPHBIE  TEXHOJIOTHH
MPOEKTUPOBAaHUS M TPOM3BOJCTBA»  peaiu3yeT TpeboBaHUs  (enepantbHOTrO
rOCyJapCTBEHHOTO  00pa30BaTeIbHOIO CTaHJApTa BbICIIErOo  00pa3oBaHUs IO
HanpasiieHuto moaArotoBku 15.03.05 «KoHcTpyKTOpCKO-TEXHOIOTHYECKOE O0eCTIeueHne
MAaIIHHOCTPOUTENBHBIX TPOU3BOICTB.

Llenpto mpenomaBaeMoil TUCHMIUIMHBI  «HTErpupoBaHHBIE KOMIIBIOTEPHBIE
TEXHOJIOTUM TPOEKTUPOBAHUS U TPOM3BOJCTBA» SIBISETCA YCBOGHHUE CTYACHTaMH
HOBBIX METOJIOB MPOEKTHPOBAHUS TEXHOJIOTMYECKHX MPOIECCOB MEXaHO0OpaboTKH,
OpUOOpETEeHNE HAaBBIKOB M CHEIHUAIbHBIX 3HAHWM MO0 CO3/JaHHI0 MHPOPMAIMOHHO-
MOWCKOBBIX CHCTEM TEXHOJOTHYECKOTO Ha3HAYEHHs, BBHIPAOOTKH Yy HHUX OCO3HAHHOTO
MOJIX0/1a K YNPABJICHHUIO 3TUMHU TEXHOJIOTHUECKUMHU MPOIIECCaMH.

3amaun  AMCUMIUIMHBI ~ HAMpaBJICHbl HA  NPHOOpETEHHWE  3HAHMWA U
MPOSKTUPOBAHUS TEXHOJIOTHMUECKUX TMPOILECCOB C HCIOIB30BAaHUEM COBPEMEHHBIX
CPEICTB MPOU3BOICTBA M ABTOMATU3UPOBAHHBIX MTPOU3BOICTBEHHBIX MPOIIECCOB.

2. Mecto aucuumiiuibl B cTpykrype OOII BO

Jucuunivaa « AHTerpupoBaHHbIE KOMITBIOTEPHBIC TEXHOJIOTUH ITPOCKTUPOBAHUSA
U TIPOM3BOJICTBA» OTHOCUTCA K o0O0s3aTenbHOM dactw bioka 1 «JlucuumimHb
(Momymn)».

3. TpeOoBaHusi K pe3yJibTaATaAM OCBOEHUS TN CHUILIUHBI

N3ydeHnne OUCHUIUIMHBI ~ HANpaBiIE€HO Ha  (QOPMHUPOBAHUE  CIEAYIOIINX
KOMIIETEHIINH:

OIIK-10 Crioco6eH pa3pabaTbiBaTh alTOPUTMBI W KOMITBIOTEPHBIC MPOTPAMMBI,
MPUTOHBIE JIsl MPAKTUYECKOTO NMPUMEHEHHUS.

[1K-3 CrocoOHOCTH BBINOJHATE MEPOMPHUSATHS TIO BBIOOPY U 3(PdEeKTHBHOMY
WCIIOJIb30BAHUIO CPEJCTB JTUArHOCTUKH, aBTOMATH3allUM, aJTOPUTMOB U MPOTPaMm
BHIOOpAa ¥ pacyeTOB IMAPAMETPOB TEXHOJOTHYECKUX TMPOIECCOB W  YIPABICHUS
000pyIOBaHUEM JJIS UX PEaTTU3AIIHH.

[IK-5 CnocoOGHOCTh BBIMOJHATH PAaOOTHl MO MOJECIHUPOBAHUIO TPOIYKIUUA |
00BEKTOB MAIIMHOCTPOUTENBHBIX TIPOM3BOJICTB C UCIOJIb30BAHUEM CTaHIAPTHBIX
MakeTOB W  CPEACTB  aBTOMATU3UPOBAHHOTO  NPOSKTHPOBAHUS,  IMPUMEHSTH
AITOPUTMHYECKOE W TporpaMMHOe  oOecrieueHrne  CpeIcTB U CUCTEM
MaITUHOCTPOUTENHHBIX TIPOU3BOJICTB

[lepedens UIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO TUCITUTIIIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH Pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEILHOM MPOTPAMMBI



Kon u HaumeHoBaHue
KOMIIETEHIINU
(pe3ymbTaT OCBOCHHS)

Kon u HaumeHoBaHuEe HHIUKATOPA
JOCTYDKCHHST KOMITETCHITUH
(cocTaBrsroNICH KOMIICHTCHIINN)

HanmeHoBaHue nokaszarens OlcHUBAHHS
(pe3ynbraTa 00y4eHHs MO JUCIIUILIIHE)

OIIK-10 Cnocoben
paspabarbIBaTh
aIrOpUTMBI U
KOMIIbIOTEPHBIE
[IPOrPAMMBI,
[IPUTOHBIC IS
MPAKTUYECKOTO
[IPUMEHCHHSL.

N/- 1 onk -10 CriocoOeH MpuMEeHsITh
QITOPUTMBI, KOMIIBIOTEPHBIE
MPOrpaMMBbI U TEXHOJIOTHH ISt
MIPOSKTHPOBAHWSI M POU3BOJICTBA B
MAaIIMHOCTPOCHHUH

3HaTb:.  OCHOBHBIE
KOMIIBIOTEPHBIE ~ TIpOrpaMMbl U
WHTETPUPOBAHHBIE  KOMIIBIOTEPHBIC
TEXHOJIOTUHU yIIpaBJICHUS u
MOJIEJIMPOBAaHUS TEXHOJIOTMYECKUMHU
IIpoLieCCAMU WM IPOU3BOJICTBAMHU
Ha Oaze KOMIIBIOTEPHOU u
MHUKPOIIPOLIECCOPHOM TEXHUKHU

YMeTb:. NPUMEHATH COBPEMEHHBIC

AJIT'OPUTMEI,

nH(pOpMaIIMOHHBIE TEXHOJIOTHH,
AITOPUTMBbI u KOMITbIOTEPHBIE
porpamMmbl € TEXHOJIOTHI1

00BEKTHO-OPHEHTHPOBAHHOTO
MPOrPaMMHUPOBAHHUS;, HCIIOJIH30BATh
pazHOOOpa3Hoe
CHENHATU3UPOBAHHOE TPOTPAMMHOE
obecrieueHHe JUIsl PEIICHHUS THITOBBIX
WHKCHEPHBIX 3aaq B
MAIIMHOCTPOCHUHU, B  YaCTHOCTH,
MaTEMaTHYECKOTO  MOJICIIMPOBAHHSI,

ABTOMAaTU3HUPOBAHHOI'O
MMPOCKTUPOBAHMA, YIpaBJICHUA
0azaMu JaHHBIX 151 MCTOI0B

KOMITIBIOTEPHON TpaUKHU HCIOJIb3YS
HOBeHIIMe KOMIIBIOTEPHO-
HHTCTPHUPOBAHHBIC TCXHOJIOTHUH.
Buaserb: HaBBIKOM  IMPUMEHEHUS
COBPEMEHHBIX MH(OPMaLMOHHBIX
TEXHOJIOTUH, aJITOPUTMOB U
KOMITBIOTCPHBIX nporpamm C
TEXHOJIOTUI 00BEKTHO-
OpPUEHTHPOBAHHOTO
IPOrpaMMUPOBAHUS; HaBBIKOM
HCIIOJIb30BaHUs pa3HOO0pa3HBIX
CHelHaTU3UPOBAHHBIX
NIpOrpaMMHBIX  IIPOAYKTOB A
pelIeHUsT THUIOBBIX  HMHXKEHEPHBIX
3aJad B MAIIMHOCTPOCHHWH, B
YaCTHOCTH, MaTeMaTH4eCKOTo
MOJICITMPOBAHMUS,
aBTOMaTU3HPOBAHHOTO
MMPOCKTUPOBAHUA n METOA0B
KOMITBIOTEPHOM TpadUKu HCHOIb3Ys
HOBeUIIME KOMIIBIOTEPHO-
HHTCIPHUPOBAHHBIC TCXHOJIOTUH.




Kon u naumeHoBanue
KOMIIETEHIINU
(pe3ynbTaT OCBOCHMS)

Kon u HaumeHoBaHUE WHIUKATOPA
JOCTHKEHNST KOMIIETEHIINN
(cocTaBnsOIIEeH KOMIICHTCHLIUN)

HaumeHoBaHue nokaszarens OleHUBAHHS
(pe3ynbraTa 00y4eHHs MO JUCIIUILIIHE)

[TK-3 Cnoco6HOCTH
BBITIOJTHSTh
MEPOTIPUSTHSI 11O
BBIOOpY U

a3 pexTuBHOMY
UCTIOJIH30BAHUIO
CpPE/CTB AMAarHOCTHKH,
aBTOMaTH3allHH,
AITOPUTMOB U
porpamMm BbIOOpa u
pacyeToB mapameTpoB
TEXHOJIOTUIECKUX
MIPOIIECCOB H
YIIpaBJICHUS
000pyI0BaHUEM ISt
WX pean3alyy.

NJI-2 nk-3 CiocoOHOCTH BBIMOJIHSATH
MEPOIIPHSATHS 110 BEIOOPY U

3¢ PEeKTUBHOMY MCITIOJIB30BAHUIO
KOMITBIOTEPHBIX TEXHOJIOTUU
MPOEKTUPOBAHUS U IIPOU3BOJICTBA

3HATh:. KOMITBIOTEPHBIE TIPOTPAMMBI
U UHTCTPUPOBAHHBIC KOMIIBIOTCPHBIC
TEXHOJIOTUU yIIPaBJICHUS "
MOACINPOBAHUSA TCXHOJIOTMYCCKUMU
IpoLeccaMyl WJIM TMPOM3BOJICTBAMHU
Ha 0aze KOMIIBIOTEPHOU u
MHKPOIIPOIIECCOPHOM TEXHUKH

YMeTh:. Ha OCHOBE IIOCTaBICHHOU
NPOMU3BOACTBEHHON 3a7a4un
BI>I6I/IpaTI) KOMITBIOTCPHBIC
IpOrpaMMbl U CIIEHHATHU3HPOBAHHOE
OporpaMMHOE  OOECleYeHHue  JUIs
peuieHus] HH)XEHEpHBIX 3a1a4 B
MallIMHOCTPOCHUU, B YaCTHOCTH,
MaTEeMaTU4eCKOro MOJICIIUPOBAHUS,

ABTOMATU3HUPOBAHHOI'O

IPOEKTUPOBAHUS, yIIpaBJICHUS
000pyi0BaHUEM, yIpaBiIE€HUs
0azamMM  JaHHBIX M METOJOB

KOMITBIOTEPHON TpaduKu HCHOIB3Ys
HOBEHIINE KOMIIBIOTEPHO-
WHTETPUPOBAHHBIE TEXHOJIOTUU.

Buaaners: HaBbIKOM BbIOOpa BHUAA
COBPEMEHHBIX MH(OPMaLMOHHBIX
TEXHOJOTUM U KOMIIBIOTEPHBIX
IIporpamMM JUisl pPEIIEHUs THIIOBBIX
WHXEHEPHBIX 3az1a4 B
MAallMHOCTPOEHUH, B  YacCTHOCTH,
MaTeMaTU4eCKoro MOJEIUPOBAHMS,

aBTOMaTI/ISI/IpOBaHHOFO
MPOEKTUPOBAHUS u METOIOB
KOMIIBIOTEPHON TpaUKHU HCIOJIb3YS
HOBEHIINE KOMITBIOTEPHO-
HHTeTpHpOBaHHBIe TCXHOJIOTHUHN.
I1K-5 CriocobHOCTE NJI-2 nk-5s CnocoOHOCTH 3HATB: METOJAMKHA  TPOBEJICHUS
y‘-IaCTBOBaTI) B yqaCTBOBaTI) B HpOBC}IeHI/II/I Hpe}IBapI/ITeJ'IBHOFO TCXHHUKO-
MIPOBEICHUH MIPEIBAPUTENLHOTO TEXHUKO- 9KOHOMHYECKOTO aHaJIN3a;
Hpe)IBapI/ITeJ'IBHOFO OKOHOMUYCCKOI'O aHAJIn3a 1 OCHOBHBIC METOOAUKHN pvaeTa
TEXHHUKO- pa3paboTKe IPOEKTOB CPEACTB OCHOBHBIX  IMapaMEeTPOB  CPENCTB
9KOHOMHYECKOTO TEXHOJOTMYECKOTI0 OCHAIIIEHHS, TEXHOIOTHYECKOTO OCHAIIIEHNS,
aHalM3a U pa3paboTKe | aBTOMATHU3AIMH U JUArHOCTUKHU aBTOMATH3allMM ©  JUArHOCTHUKHU

MIPOEKTOB CPEICTB
TEXHOJIOTMYECKOI0
OCHAIICHMUS,
ABTOMATH3AINH U
JTMarHOCTUKH
MAaIIUHOCTPOUTEITBHBIX
IIPOU3BOJICTB C YUETOM

MalIMHOCTPOUTEIIBHBIX IPOU3BOACTB
C IPUMCHCHUEM UHTCTPUPOBAHHBIX
KOMITBIOTCPHBIX TCXHOJIOTUH.

MAalIMHOCTPOUTECIBHBIX IMPOU3BOACTB

c UCIIOJIb30BAHUEM
WHTETPUPOBAHHBIX  KOMITBIOTEPHBIX
TEXHOJIOTHH.

YMeTh:. TPOBOIUTH MOJICTUPOBAHUE
U pacueT TEXHHUKO-IKOHOMHYECKUX
MmoKazaTeJieli W pa3padaThIBaTh




Kon u naumeHoBanue Kon u HaumeHoBaHUE WHIUKATOPA HaumeHoBaHue nokaszarens OleHUBAHHS
KOMIIETEHIINU JOCTYDKCHHST KOMITETCHITUH (pe3ynbTara 0Oy4UeHHs MO JUCIHUILIHHE)
(pe3ynbTaT OCBOCHMS) (cocTaBnsOIIEeH KOMIICHTCHLIUN)
KOMILIEKCA MPOEKTHI CPEJCTB TEXHOIOTHYECKOTO
rmapaMeTpoB 1 OCHAIIIEHUS, aBpTOMaTu3aluu |
MIPUMEHEHUS JIMaTHOCTUKHA MAlTAHOCTPOUTEIbHBIX
WH()OPMAITMOHHBIX c IIPUMEHEHUEM,
TEXHOJIOTHI 1 ABTOMAaTHU3UPOBAHHOTO
BBIYMCIIATEIIBHOMN MPOEKTUPOBAHUS u METOJOB
TEXHUKHU. KOMIIBIOTEPHOI MO/JIEJIMPOBAHUS
HCTIONB3YsI HOBEUIINE

KOMIThIOTEPHO-MHTETPUPOBAHHBIC
TEXHOJIOTHUH.

Biamerb: HaBBIKOM  TPOBEICHHUSI
NpeaABapUTCIbHOTO TECXHHUKO-
HYKOHOMHYECKOTO aHam3a u
pa3paboTka  TPOEKTOB  CPEACTB
TEXHOJIOTHYECKOTO  OCHAIICHUS C

IIPUMEHEHHUEM MaTeMaTHYECKOTO
MOZEIINPOBAHU,
aBTOMAaTU3UPOBAHHOIO
IIPOCKTUPOBAHUSA u METO/0B
KOMITBIOTEPHON TpaduKu HCHOIB3Ys
HOBEHIINE KOMIIBIOTEPHO-

HHTCIPHUPOBAHHBLIC TCXHOJOT'MH

4. O0beM IMCHUIIMHBI M BUIbI Y4eOHOH padoThI

ouHasn popma odyuenusn

aKaJI. 4acoB
Bun y4eOHo# nesTenbHOCTH Beero 10 ceMecTpam
7 ceM. 8 cem.

1. AynmuTopHBIE 3aHSATHS, YACOB BCEr0, B TOM YHUCIIE: 48 48 -

* 3aHATHUS JCKIIMOHHOTO THUIIA, 16 16 -

* 3aHITHS CEMUHAPCKOI'0 THIIA: 32 32 -

MIPAKTUYECKUE 3aHATH 32 32 -

nabopaTopHbIe 3aHATHUS - - -

B TOM YHCJIE 3aHATHUS B QopMe MPAKTUIECKOH MTOJIrOTOBKH — — -

2. CamocrosTenpHasi paboTa CTYJIEHTOB, BCETO 60 60 -

— KypcoBasi pabota (IIpoeKT) — — -

3.IlpomexyTo4Hasl aTTECTALMSL: 3a4yer 3ayer -
9K3AMEH, 3a4em ¢ OYeHKOU, 3auem

OO0BbEM IUCIHUILIAHBI B 3a4€THBIX €AUHUIAX 3 3 -

OO0beM JUCIHUILIMHBI B aKaJ,. 4acax 108 108 -




3a0unasn popma odyuenus

3aounHas popma oOydeHus (aKajl. 9acoB)
Bun yuebHoit gesarensHOCTH
10 ceMecTpam
Bcero
7 cem. 8 cem.
1. AyautopHble 3aHSTHsI, YaCOB BCETO, B TOM YHCJIE: 10 10 -

* 3aHSITHA JICKIIMOHHOTO THUIIA, 6 6 -

* 3aHITHI CEMUHAPCKOTO THIIA! 4 4 -
MPaKTUICCKUEC 3aHITH 4 4 -
J1a00paTOPHBIC 3aHATHS — — -

B TOM YHCJIE 3aHATHUS B QOpMe MPAKTUIECKOH MMOATOTOBKH — — -
2. CamocrosTenpHasi padoTa CTYJJeHTOB, BCETO 98 98 -
— KypcoBast paboTa (IIpOoeKT) — -
— KOHTpOJbHAs paboTa + -
3.IIpomexxyToUHas aTTeCTaIUs: 3ader 3auer -
9K3AMEH, 3a4em C OYEHKOU, 3a4em

O0BEM OUCHUILUIHHEI B 3aUE€THBIX €IUHUIIAX 3 3 -
O0beM AUCIUIUIMHBL B aKaJl. Jyacax 108 108 -

5. Conepkanue IUCHUIJIMHBI, CTPYKTYPHUPOBAHHOE M0 TEMaM € YKa3aHHEM
KOJINYeCTBA aKaJleMHYeCKHUX YaCOB M BU/IOB Y4eOHbIX 3aHATHH

5.1. CoaeprkaHue TUCHMILIMHBI

Tema 1. Brenenue. Mectro CAIIP B aBromarusupoBanHou cucteme TIII n
kinaccuduxanus cymectpyronux CAIIP TII.

[lens 1 OCHOBHBIE 3aauM Kypca. [Ipenmer u conepkaHue, ero MeCTo B CHCTEME
MOJTOTOBKYU Y 3HAYEHHE B MPAKTUYECKON JIESITETbHOCTH.

Tema 2. Brenenne. Mecro CAIIP B aBromarusupoBanHou cucteme TIII u
kinaccudukanus cymectsyrommx CAITP TII.

Hcxoanbie AaHHBIE W MPUHIMIBI TOCTPOCHUS MHPOopMarimoHHbIX 0a3. CocTaB u
ctpykrypa CAIIP TII. Onucanme obecneunmBarommx mnoacucrem CAIIP  TII:
NudopmarmonHoro, MPOTrPaMMHOTO, MaTEeMaTHU4E€CKOro, JIMHTBUCTUYECKOTO,
OpraHU3allMOHHOT0 00SCIICUCHHMS.

Tema 3. Kmaccupukanuss u xXapakTepHUCTHKAa METOJOB aBTOMATH3HUPOBAHHOTO
MPOCKTUPOBAHUS.

Mertoapsl aapecanuy, HUX O0OIMas XapaKTepUCTHKAa. MeEToapl CHHTE3a M HUX
xapakrepuctuka. Meron axapecauuu ¢ ucnosb3oBanueM TIl-ananora. Meron
anapecaruu 0e3 ucrnonb3zoBanusi TIl-anamora. Mertoj ajgpecaniud ¢ UCIOJIb30BaHUEM
TII-anamnora. Meroa agpecauuu ¢ MapaMeTpUYECKOM HACTPOMKOW. MeToibl CUHTE3a U
UX XapakTepucTtuka. Meroj cuHTesa ¢ ucnoib3zoBanueM TII-ananora. Meroa cuHTesa ¢
HcIoJib30BanueM 3neMeHToB TII-ananora. Meton cuHTe3a O€3 aHAJIOTOB.




Tema 4. YHudukanuss u rpynndpoBaHue AeTaieil. YHubUKaIUS ornepanui u
MapLIpyTOB

Yaudukanus u rpynnupoBaHue aeraneil. OcHOBHas 3ajgadya YHUDUKAIIHH.
Pesynbratel pabor mo ynudukamuu. OpraHuzainus pe3yabTaToB B 0a3bl JTaHHBIX.
KoHcTpykTOopckass M TEXHOJOTMUYECKas COCTaBJSIONIME YHU(UKAIMU. YHUDUKAIMS
OCHOBHOUM (opmbl aeraneil. Omnucanue neranu B Bujae rpada U ee MaTPUYHOE
mpelcTaBieHue. AHalIW3 W CPaBHEHHE OCHOBHBIX (QOpM jaeTanu mo (HOpMaTbHBIM
npu3HakaMm. HyneBas u HeHyneBas MaTpuilbl. [IpuMepbl CHOKEHUS U yMHOXKEHUS
MaTpHulL.

Tema 5. IIpoekTupoBaHre MapIIPyTHOM M ONEPAIIMOHHOM TEXHOJIOTHH.

YHudukanua omnepanuii ¥ MapuipyToB C HCIOJIb30BAHMEM METOJI0OB TEOpPUHU
rpadoB. IlpaBuna mnoctpoenus rpada. Yerblpe ciyyas yHUUKALMM MapLIPYTOB.
@opManpHas Mpoleaypa NPOBEPKH MaplIpyTa Ha BKJIIOYEHHWE. Y CIOBHS MOCTPOCHUS
Matpulpl. CrnocoObl TMPOBEPKH MaTpHllbl. MeToj TpyNIUpOBaHUS Ha OCHOBE
KOMIUIEKCHOU aetanu. [lonarne komruiekcHou aertanu. [IpaBwiia ee mpencraBieHus B
MaTtpuuyHor ¢opme. DopMallbHBI CHOCOO MPOBEPKH HA BKIIOUEHHE KOHKPETHOU
JETaJy B TEXHOJIOTUYECKYIO TPYIITY.

Tema 6. IToctpoerne CAIIP TII.

AJNTOPAUTM TPOEKTUPOBAHMS INPUHLUUNHAIBHOM CXEMBI TEXHOJOTMYECKOIO
rmponecca. 3anada npoekThpoBanus. [IpencraBienne MapmpyTHOrO TeXIporecca Mo
sranam. [lytu onpenenenust crpykrypsl TII. BeiGop miana oOpaboTKH 37€MEHTapHBIX
noBepxHocteil. Mcmosnb30BaHWE THUMOBBIX IJIAHOB  00pabOTKM  3JIEMEHTapHBIX
noBepxHocTeil. OnpeneneHue yncia CTyrneHei 0opadboTku.

Tema 7. Craguu paspadorku CAITPTII

[Tonstue yrounenus. dopMupoBaHKHE ONEpalMii B MApLIPYTHBIM TEXIIPOLIECC.
ANTOpUTM MPOEKTUPOBAHMUS TEXHOJIOTMYecKoW omepauuu. [lociaenoBarenbHOCTh
pemienuii B CAITP TII. AnroputMm BbIOOpa crocoba YCTaHOBKM JeTanieid. TaOmuilsl
BbIOOpA periennii. Beioop tunopasmMepa cranka. @opMupoBaHue CTPYKTYphI Onepaiui.
Bri6op croponbl 00paboTku. IlocnenoBaTenbHOCTh TEXHOJOTMYECKUX MEPEXO0JI0B.

Kpurepuii Bb1OOpa ONTUMAIBHOTO PEIICHHUS.
Tema 8. Omnwmcanne OCHOBHBIX (GyHKIHOHATBHBIX mojcuctem CAIIP
MEXaHUYECKOM 00pabOTKH 3aTOTOBKH U COOPKH.

IToctpoenne CAIIP TII. Meroauka cozmanuss CAIIP TII. Moaenu cucTtemsl.
[Toacuctemsr 1,2 u ap. ypoBueid. CtpykrypHass moaenb. MHbopmarmonnas Moaens.
OyHKIMOHAIbHAS MoOJenb. lIpsiMble W O0OpaTHBIE CBSI3M MEXIY MOJICUCTEMaMHU.
ANTOpUTM  B3aUMOJICUCTBUA  moAcucTeM. Kiaccudukamus W TEXHUYECKas
xapaktepuctuka CAIIP TII. KommekT texunueckux cpeacts CAIIP.



5.2. Pa3aesibl, TeMbl JUCIUIIMHBI M BHABI 3aHATHI
ouHas popma odyuenusn

Buapl 3aHATHIA, BKIIFOYAs] CAMOCTOSITENIBHYIO Kon
paboTy cTy/IeHTOB (B aKaj.4acax) WHJIMKAaTOpa
HawnmenoBanwue paszena, TeMbl 3QHATHS 3QHATHUS camoc— JOCTHKCHUS
No JUCTUITIITNHBI JICKITUOHHOT'O CEMHUHAPCKOro TOATCIbHAA KOMIICTCHII N
n/m THIIA THMA / U3 HUX B pabota
dhopme
IMPAKTHUYECKOU
IIOATOTOBKH
Tema 1. Benenue. Mecto WJI- 1 onk -10
CAIIP B N-2 1ix-3
1 ABTOMAaTHU3UPOBAHHOMN ) 5 N/I-2 nx-5
cucreme TIIII u
KJIaCCU(UKALIUS
cymectByrommx CAIIP TII.
Tema 2. Beenenne. Mecto WNI- 1 ok -10
CAIIP B W/I-2 nk-3
5 ABTOMAaTHU3UPOBAHHOMN ) 5 5 N/-2 nx-5
cucreme TIIII u
KJIaCCU(UKALIUS
cymectByrommx CAIIP TIIL.
Tema 3. Knaccudukanus u WNI- 1 ok -10
XapaKTEpUCTHKA METOJOB WJI-2 nk-3
3. 2 6 5
ABTOMAaTH3UPOBAHHOTO N/-2 nx-s
MPOEKTUPOBAHHUSL.
Tema 4. YHudukanus u WJI- 1 onk -10
IPYIITUPOBAHKE JETAIIEN. WI-2 k-3
4. y 2 5
YHudukanus onepauui u NJI-2 k-5
MapIIpyToB
Tema 5. [IpoekTupoBanue WJ- 1 onk -10
5. | MapumpyTHOI U 2 6 10 NI-2 nk-3
ONEPALMOHHON TEXHOJOTHH. WJI-2 nks
NI- 1 ok -10
6. %e_[Ma 6. I[Toctpoenne CAIIP 5 6 10 W12 s
: NJ-2 nx-s
Tema 7. Ctaguu pa3paboTKu - 1 omk-10
7. CATIP TII 2 6 10 NN-2 nk-3
W-2 nix-s
Tema 8. Onucanue WI- 1 ok -10
OCHOBHBIX ()YHKIIMOHAJIBHBIX WJI-2 nk-3
8. | moacuctem CAIIP 2 2 10 NN-2 ks
MEXaHUYECKON 00paboTKH
3aroTOBKH U COOPKH.
HToro 16 32 60




3a0unasn popma odyuenus

BI/II[I)I 3aH$ITI/II>'I, BKJIIO4Yasg CaMOCTOATCIIbHYTO KOI{
paboTy CTYIeHTOB (B aKaj.vacax) HHIAKATOpa
HaumenoBanue pasaciia, TEMbI 3aHATUA 3aHATUA CcaMoOC— JOCTHXXCHUS
JAUCHUITIINHBI JICKITMOHHOI'O CCMHUHAPCKOT'o TOATCIbHAA KOMIICTCHIIUH
No THIIA THMA / U3 HUX B pabota
/T hopme
MPAKTHUYCCKOU
IOArOTOBKH
3aouynas / UIIY | 3aounas /HITY 3aouynas /
urly
Tema 1. Beenenue. Mecto NA-12nk 1
CAIIP B U-121 -2
1 aBTOMAaTU3UPOBAHHON 1 12
cucteme TIII u
KJIaCCU(UKALIUS
cymectByrommx CAIIP TII.
Tema 2. Beenenue. Mecto NA-12nk 1
CAIIP B UA-121x -2
ABTOMATH3UPOBAHHOM
2 cucreme TIII n ! 1 12
KJIaCCU(UKALIUS
cymectByrommx CAIIP TIIL.
Tema 3. Kimaccuduxamnus u N-12mk 1
3 | XBPaKTEPHCTHKa METOJ0B L 05 1 -12mk 2
ABTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHHUSL.
Tema 4. Yauduxanms u NI-12nk 1
4 | TPyNIMpoBanne fetaneii. L 1 N-12nk 2
Yuudukanus onepanuit u
MapIIpyToB
Tema 5. IlpoekTupoBanue N-12k 4
5. | MmapmpyTHOii 1 1 0,5 12 W12 2
OTIEpPAIIMOHHON TEXHOJIOTHH.
Tema 6. [Toctpoenne CAIIP WI-12n 1
6. | o1 P 1 0,51 12 W12 0
7 Tema 7. Ctanuu pazpaboTKu 1 12 N-121k 4
" | CAIIP TII M-121n -2
Tema 8. Onmcanue NI-12nx 1
OCHOBHBIX (DYHKIIHOHATBHBIX N-12nx 2
8. | moncucrem CAIIP 0,5 14
MeXaHU4eCcKOi 00padoTku
3aroTOBKH U COOPKH.
HToro 6 4 98




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH

Ne HanmenoBanue pasaciia, TCMbl JUCHHUIIIIAHBI ConepmaHHe MPAKTUYCCKUX 3aHATHH O0BneM JUCHUIIJIMHBI B aKaJl. yacax
/I ouHas popma OYHO-3a09HAS 3aouHas hopma
oOydeHus thopma oOyueHwHs o0OyueHus
/ UITY / AITY
Tema 2. Beenenue. Mecto CAIIP B CozlaHue napaMeTpu4ecKux YepTexKei.
apTOoMaTu3upoBanHoi cucteme TIIII u 6 1
knaccudukanus cymecrpyromux CAITP TTI
Tema 3. Knaccudukanus u xapaktepuctuka [[locrpoenne 3D wmoxpenu nertamu. [loctpoenue
1. |MeTor0B aBTOMaTU3UPOBAHHOIO ACCOLIMAaTUBHOTIO YepTeKa 110 MOJEIH IETaIH. 6 0,5
IPOCKTHUPOBAHUS
5 Tewma 5. I[IpoexTrpoBanue MapIIpyTHOU U Coopxka B 3D. 6 05
OIIEPALIMOHHOM TEXHOJIOTHH
3. | Tema 6. TToctpoenne CATIP TII. Cosnanue  cemupukaimi B pydHOM M 6 0,5
110JIyaBTOMAaTHYECKOM PEXUME.
4. | Tema 7. Craguu pazpabotku CAIIP TII Cozianue napaMeTpu4ecKix 4YepTeKen. 6 1
Tema 8. Onucanue 0OCHOBHBIX TexcToBbIE TOKYMEHTHI.
5 ¢yHkuoHanbHbIX noacucreM CAIIP 5 05
" | MexaHMuYecKoi 00pabOTKU 3aTOTOBKU U ’
cOOpKH..
Hroro 32 4




5.4. Ilepeyennb J1a00paATOPHBIX PadOT

JlaGopatopHbie pabOThl YU€OHBIM IIJIAHOM HE MPEyCMOTPEHBI.

5.5. 3agaHus 1JiIs1 CAMOCTOATEIbHOI PadoThI CTYIEHTOB

Ne /i HanmenoBanue pasagcia, 3aI[aHI/I$1, BOIIPOCHI, IJI1 CAMOCTOATECIIbHOTO U3YUYCHUA (3aHaHI/IH) O0beM JUCHUIIIMHBI B aKa/Jl. 4acax
TE€MBI JUCLIUILIAHBL OYHas OYHO-3204YHasl | 3ao04Has hopma
¢dbopma (dopma oOydeHU 0o0yueHU
o0yueHus / UITY / AITY
1. Tema 1. Beegenue. Mecto | MaTepdeiic mporpaMmel.
CAIIP B Brinenenne 00BbEKTOB.
ABTOMAaTU3UPOBAHHON PenaktupoBanue 00bEKTOB.
cucteme TIII u Hanecenune pazmepos. 5 - 12
Kiaccuukanus W3mepeHune reoMeTpuueckiux 0ObeKTOB.
cymectByromux CAIIP
TIL.
2. Tema 2. Beeaenue. Mecto | [TocTpoeHre MpOCTEHIIMX T€OMETPUUECKIX OOBEKTOB.
CAIIP B Brinonnaenue padodero ueprexa mo oopasiry.
aBTOMATHU3UPOBAaHHOU Odopmiienue yeprexa. Hanecenue pazmepos.
cucreme TIIII n Pabora ¢ pparmenTamu. 5 - 12
KIaccupuKanus Beinonnenne cO0poYHOTo uepTexa.
cymectByromux CAIIP
TIL.
3. Tema 3. Knaccudukamus | Co3aanue crienupuKamnmm.
U XapaKTEePUCTHKA Yrenue yepTerxa oOLIETO BUIA.
METOJIOB Brimmonnnenue 3CKU30B. 5 - 12
aBTOMATHU3UPOBAHHOTO Coztanue KOHTYpOB.
IIPOEKTUPOBAHUS.
4. Tema 4. YHudukanus u ITocTpoeHHEe SKBUIUCTAHT.
rpynnupoBanue neraneid. | [locrpoenue rpaduxos. 5 B 12
Vuaudukanus onepauuit u | Pacuer MLIX.
MapuIpyToB
S. Tema 5. IIpoexktupoBanue | [Toctpoenue TpexMepHOro H300paskeHHsI JeTaIl TUIIA
MapUIPyTHON U «Bam. 10 - 12

OnepalvOHHOU

[TocTpoeHne TPEXMEPHOTO N300pKECHHUS ISTANIN THIIA




TE€XHOJIOTHUH. «Brynka»

[TocTpoeHue TpexMepHOro N300pakeHus JeTally THIIa

«ryuep»
Tema 6. [locTpoenue yuep

[TocTpoeHue TpexMepHOro N300pakeHus JeTally THIla 10 12
CAIIP TII.

«Kpsimkay.

IToctpoenue 3D monenu «OcHOBaHUEY.

[Toctpoenue 3D m u «K ».
Tema 7. Cragumn P oned oprye

Beimonaenune 3D cOopku y3ma «BeHT enby. 10 12
pazpabotku CAIIP TII

Cozpmanne 3D cOopku y3i1a 110 CBOEMY BapUaHTY.
Tema 8. Onucanue PaccmoTpenne mnpumMepoB  IEHCTBYIOIIMX  OTEYECTBEHHBIX
OCHOBHBIX 3apyoexusix CAIIP
(yHKIIMOHATIBHBIX 10 14
noacucrem CAIIP
MEXaHU4YeCKOH 00paboTKH
3arOTOBKH M COOPKH.

Hroro 60 98




npom

6. PacueTrHo-rpaduueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBasi pabora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoexr
Kypcosoii npoexm ne npedycmompen.

9. KonrpoasHasi padora
Konmponvnas paboma npedycmomperna no 3aounoii ghopme 0oyueHus1

10. OueHoyHble cpeacTBa sl MPOBEJAEHHS TeEKYHIero KOHTPOJA W
e;KyTO4YHO aTTecTanuu’

OueHuBaHue pe3ynbTaTOB O0YyUEHHUS 110 AUCLUILUIMHE U YPOBHS CPOPMUPOBAHHOCTH
KOMITETEHIIMH (YaCTH KOMIIETEHIIMH ) OCYIIECTBIISIETCS B PAMKAX TEKYILIEr0 KOHTPOJIS

ycrie

BAaCMOCTH U IIPOMEKYTOUYHOM aTTECTAIlMK B COOTBETCTBHH ¢ DOHIOM OIICHOYHBIX
CPEACTB.

IlepeyeHb BONIPOCOB K 3a4eTY:

. HYTI/I IMOBBIICHUA Ka4CCTBa U IMTPOU3BOAUTCIBHOCTH IIPOCKTUPOBAHNA HAOCHOBC

HCIoJib30Banusa DBM

. [IpaBuiia opopmieHust 610K — CXeM aaropuTMOB
. CAIIP kak 0OBEKT MPOCKTUPOBAHUS
. Cucrema aBroMatusupoBaHHoro npoektupoBanusi (CAIIP) kak KoMIIJIEKCCPEACTB

ABTOMAaTHU3allWU IIPOCKTUPOBAHHNA

. Buapl MaTeMaTryeckux Mojiesield B MPoLecce aBTOMATHYECKOTO MPOEKTUPOBAHUSI.
. OCHOBHBIE IPUHIIMIIBI B TIpolieccax co3nanus u npuodperenust CAITP

. OcHoBHBbIE npr3HaKu coBpeMeHHbIX CAIIP

. JloxanbsHbie Boruncnurenbubie cet (JIBC)

. Bo3amMokHOCTH onepaiiioHHbIX cucteM (Ha mpuMepe Windows).

. OCHOBHBIE CUCTEMBI KOMITbIOTEPHO-UHTETPUPOBAHHOTO MTPOU3BOICTBA (KHIT)
. CTpyKTypa KOMIIBIOTEPHO-UHTETPUPOBAHHOTO TIPOU3BO/ICTBA.

. Cocras u ctpykrypa CAIIP

. Buner o0ecrieuenus CAIIP.

. Texanueckoe obecneucHue CAIIP.

. [Iporpammuoe ob6ecnieuenne CAIIP

. CAIIP B KOMIBIOTEPHO-UHTETPUPOBAHHOM ITPOU3BOJICTBE.

. CAIIP n3nenuil.

. CAIIP TeXHOJIOTHHU U3TrOTOBJICHHSI.

. Marerpamus CAD, CAM cuctem

1 B dannom pasdene npusodsimes npumepsl oyeHoUHbIX CpeOcms



20. CucteMHOE MTPOCKTUPOBAHUE TEXHOJIOTHUSCKHUX MPOIIECCOB.

21. TlepBbIii MPUHITATI CHCTEMHOTO TPOSKTHPOBAHUS TEXHOJIOTHUYECKUX MPOIIECCOB

22. BTOpoii MPUHITUTI CUCTEMHOTO TPOSKTHPOBAHUS TEXHOJIOTHUECCKUXIIPOIIECCOB

23. CTpareruu MpOEKTUPOBAHUS TEXHOJIOTUUECKUX MPOIIECCOB

24. JIuHeHas ¥ MUKINYECKask CTPaTeTny MIPOCKTUPOBAHHMSI

25. Pa3BeTBIeHHAs, aJalTHBHAS CTPATCTUH ITPOCKTUPOBAHMS M CTPATET S
CITy4aifHOTO TIOMCKa

26. YrpaBiieHUE CTpaTerueil mpOeKTUPOBAHUS

27. MateMaTH4eCcKoe 00eCIIeUEeHHE.

28. TpeboBaHus K MaTeMaTHUYECKUM METOJIaM.

29. Knaccuduxarms MaTeMaTH4eCKuX MOJEIICH.

30. MeToapl OJIyIeHHS] MAaTEMaTHIECKUX MOJIEICH TEXHUIECKUX CUCTEM.

31. MeToapl IOTyYeHHsI TOMOJIOTHYCSCKIX YPOBHEH.

32. Undopmarmonnoe obecnieuenue CAIIP.

33. Kimaccudukanust Moenu TaHHBIX.

34. PensuinoHHas MOJICITb JAHHBIX.

35. OcHoBHas 3a/1a4a YHU(UKALINH.

36. YHuwukanys u CTaHIapTU3ANNS TeTajeH.

37. MareMaTtuyeckoe MOJICIMPOBaHUE TIPU aBTOMATHU3UPOBAHHOMITIPOEKTUPOBAHUHU
TEXHOJIOTUYECKHX MTPOIIECCOB

38. Tabnn4HbIE MOIEIH.

39. CereBble MOAEIH

40. ITepecTaHOBOYHBIE MOJICTTH

41. JIuareuctuueckoe obecneuenune CAIIP.

42. Knaccudukanus s361k0B CATIP.

43. AHaM3 ¥ CpaBHEHHE OCHOBHBIX (DOPM JIeTasIH.

44. I'pynnupoBaHue IeTajen.

Bonpocsl ais1 3xk3amMeHa

DK3aMeH yueOHBIM IJIAaHOM HE MPEyCMOTPEH.
TunoBble TeCTOBLIE 3aJaHUA:

1

Knaccudukarums mMareMaTHu4ecKuX MOJEICH MO XapaKTEPUCTHKE
0TOOPaXKaeMbIXCBOMCTB OOBEKTA!

1. CrtpykTypHbIe, PYHKIIMOHAJIbHBIE.

2. MeTaypoBHSI, MUKPOYPOBHS. MAaKpOYPOBHS.

3. [TonHbIe, MaKpOMOAEH.

2

Knaccudukanus MaTeMaTUYECKUX  MOJENEH IO

NPUHAIEKHOCTH  KUEPAPXUUECKOMY YPOBHIO:



A -

3

CtpykTypHbI€, PYHKIIMOHAJIbHBIE.
MetaypoBHS, MUKPOYPOBHS. MAaKpPOYPOBHSI.
[TonmHbIE, MAKPOMOJETH.

KHaCCI/I(bI/IKaHI/I}I MAaTCMAaTHYCCKUX MOII@HGﬁ 110 CTCIICHH ACTaJIN3allui
OIIMCAHUABHYTPU OOJHOI'O YPOBHIA :

1. CtpykTypHbIE, PYHKIIMOHAJIbHBIE.

2. MeTaypoBHSsI, MUKPOYPOBHS. MAaKPOYpPOBHSI.

3. [TonHbIE, MAKPOMOEIIH.

4

Knaccudukanusa matemMaTH4ecKux MoJielell o crnoco0y mpecTaBlIeHus
CBOMCTBOOBEKTA!

1. AHaNmUTUYECKUE, AITOPUTMUYECKUE, UMUTAIIMOHHBIE.

2. Teopernueckue, SMIUPUUECKUE.

3. [TonHbIE, MAKPOMOJIEITH.

5

Krnaccudukarms MaTreMaTHaecKux MoJIeliel 1o Croco0y MOTyYeHUsI MOJICITH

1. AHaTUTHYECKHE, AITOPUTMHICCKUE, IMUTAIIMOHHBIC.

2. Teopernueckue, SMIUPUIECKUE.

3. [TonHbIE, MAKPOMOACIIH.

6

['pad st0:

1. rpaguk QyHKIHH.

2. COBOKYITHOCTb BEPIINH U CBSI3BIBAIOIINX UX pedep.

3. reomeTpuyeckas gurypa.

7

Mapuipyt 310:

1. MOCJIE0BATEILHOCTD CIOXKHBIX pedep rpada.

2. KOHTYp, HE COJIEpPKAIINN TTOBTOPSFOIIMXCS BEPIITHH.

3. 4yacTh rpada, oOpa3oBaHHas MMOIMHOKECTBOM pedep rpada

8

[Toarpad 3to:

1. MOCJIEIOBATEHLHOCTD CIOKHBIX pedep rpada.

2. KOHTYp, HE COJIEPKAIIUNA TOBTOPSIFONITUXCS BEPIIUH.

3. yacTh rpacda, 0opa3zoBaHHAas MOJAMHOXKECTBOM pebdep rpada.9

MaTpuilsl Ha3bIBAIOTCS PA3PEKEHHBIMU:

1. €CJI OHU HE COJIEPKAT HYJIEBBIC DIIEMECHTHI.

2. €CJIM B HUX YePEYIOTCS HYJIEBbIC U HE HYJIEBBIC DJICMEHTHI.



3. €CJIM OHHU COACPIKAT HYJICBBIC 3JICMCHTHI.

10

baHk naHHBIX 3TO:

1. COBOKYMHOCTb 0a3bl nanHbIX bl u cucrems! ynpasnenus CYB/.

2. 0a3a JaHHBIX.

3. 3aIUCh.

11

baza nanHbIxX 3710:

1. CTPYKTYPUPOBAHHASI COBOKYITHOCTh JIaHHBIX.

2. OaHK JaHHBIX.

3. 3aIHCh.

12

dai1 310 :

1. CTPYKTYpHUpPOBAaHHAsi COBOKYITHOCTb JJAHHBIX.

2. MMEHOBaHHAas COBOKYITHOCTh BCEX 3K3EMILISIPOB JIOTUYECKHUX 3alUCen
JAHHOTOTHUIA.

3. 3aIuCh.

14

Cucrema ynpasienusi 0a3aMu JaHHBIX COCTOUT H3:

1. A3BIKOBBIX U MPOTrPAMMHBIX CPEJICTB.

2. OaHKa JaHHBIX.

3. KOMITBIOTEPOB.

15

M30BITOYHOCTRIO B 0a3ax JaHHBIX HAa3bIBAETCH:

1. yBeJIMYeHue urciia 6a3 B 0aHKe JaHHBIX.

2. yBeIMYEeHHE 00beMa 0a3bl JaHHBIX.

3. MOBTOPSIEMOCTh JIAHHBIX B PA3UYHBIX 0a3axX JaHHbIX.

16

IlenocTHOCTH 0a3bl JAHHBIX ITO:

1. XapakTepucTHka (aiiia ropopsias 0 GU3NIeCcKo eTOCTHOCTH Oa3bl
JTAHHBIX.

2. CBOMCTBO COZIEPKaTh JIUIIIb JIOCTOBEPHBIE JaHHBIE.

3. Kiaccudukanus 1eparMeHTUPOBAHHOCTH (aiia.

17

Obecneuenue HE3aBUCUMOCTH  TPEACTaBICHHBIX  JaHHBIX

JIOCTUTACTCSATIOCTPOCHUEM ABYX YPOBHEMW MPEICTABICHUS

JAHHBIX:

1. JIOTUYECKOTO U (PU3HUECKOTO.



2. MUKPOYPOBHS U MAaKpOYPOBHH.

3. TEOPETHUECKHE, SMITUPUICCKUC

18

PensiimonHoOE MPEeACTaBICHHUE JAHHBIX 3TO MIPE/ICTABIICHHE:
1. B BHUJI€ TaOIUILIBIL.

2. CETEBOE.

3. UepapxXudecKoe.

19

OTHOIICHHE COBOKYITHOCTH MHOKECTB:
1. onomrenue (R< D, /D,/..ID,)

2.cymma (R< D, +D,+..+D,)
3. mpousBeaenue (R< D, *D, *..*D,)

20

B pensiioHo#i MoJenu JaHHBIX KOPTEKaMU Ha3bIBAKOTCS:
1. CTPOKH TaOJIMIIBL.

2. CTOJIOIIBI TAOJIUIIEL.

3. COBOKYIHOCTb CTPOK M CTOJOLI0B TaOJIHIIBI.

21

B pensitioHo#i Moaenu JaHHBIX aTpUOyTaMH Ha3bIBAIOTCS:
1. CTPOKH TaOJIHIIBI.

2. CTOJIOIIBI TAOJIUIIEL.

3. COBOKYIHOCTb CTPOK M CTOJOLI0B TaOJIHIIBI.

22

Kiaccudukaiys MaTeMaTHYeCKUX MOJEICH 10 XapaKTePHCTHUKE
0TOOpaKaeMBIXCBOMCTB OOBEKTA:

1. CtpykTypHble, QyHKINOHABHBIE.

2. MeTaypoBHS, MUKPOYPOBHS. MAaKpPOYPOBHSI.

3. ITonHbIe, MAKPOMO/ICTIH.

23

Knaccudukanus MaTEeMaTHYeCKUX  MoOJeJed 1o
NPUHAICKHOCTH ~ KUEPApXUUIECKOMY YPOBHIO:

1. CtpykTypHBIE, PYHKIIMOHAJIbHBIC.

2. MeTaypoBHSs, MUKPOYPOBHS. MAaKpPOYPOBHS.

3. [TonHbIE, MAKPOMOJIEIH.

24

baza JaHHBIX 3TO:



1. CTPYKTYPUPOBAHHASI COBOKYITHOCTh JIAHHBIX.

2. OaHK JTaHHBIX.

3. 3aIUCh.

25

daiin oT0 :

1. CTPYKTYPHPOBAaHHASI COBOKYITHOCTh JIaHHBIX.

2. UMEHOBaHHAs COBOKYITHOCTh BCEX K3EMILISIPOB JIOTHUCCKUX 3aIuceit
JTAHHOTOTHUIIA.

3. 3aIIMCh

26

Knaccudukanusa MareMaTuyeckKux MoOJENEH MO CTENEHU AeTalln3aluu
ONHMCAHUSBHYTPHU OJHOTO YPOBHS :
1. CtpykTypHBbIE, PYHKIIMOHAJIbHBIE.

2. MeTtaypoBHsI, MUKPOYPOBHS. MaKpOYpPOBHSI.

3. [TonHbIE, MAKpOMOAETH.

27

MaTpuiibl Ha3bIBAIOTCS PA3PEIKEHHBIMHU:

1. €CJIM OHU COJIEPKAT HYJIEBBIEC AJIEMEHTHI.

2. €CIIi B HUX YepPEAYIOTCS HYJIEBbIC U HE HYJICBBIC SJIEMEHTHI.

3. €CJIM OHU HE COZIepKAaT HYJIEBbIC 3JIEMEHTBHI.

28

[{enocTHOCT 6a3bl JAHHBIX ATO:

1. XapakTepucTHKa (haiisa roBopsias 0 GU3NIEeCKO 1EeTOCTHOCTH Oa3bl
JTAaHHBIX.

2. CBOMCTBO COJEPKATh JIUIIb JOCTOBEPHbIE TaHHBIE.

3. Kiaccudukanusa geparMeHTUPOBAHHOCTH (aiiia.

29

Knaccudukarms mMareMaTHU4ecKUX MOJEICH MO XapaKTEPUCTHKE
0TOOpaKaeMBIXCBOMCTB OOBEKTA:

1. CtpykTypHbIe, QyHKINOHAJBHBIE.

2. MeTaypoBHSI, MUKPOYPOBHS. MAaKpOYPOBHS.

3. [TonHbIEe, MAKPOMOJIETH.

30

[Tepecuer kiroua B agpec 3anucH B (aiisie 0a3bl JTaHHBIX IPOU3BOIUTCS:
1. KelI-(PyHKIIUEH.

2. IPSIMBIM YIIOPSAIaUMBAHUEM.

3. NpeauKaTOM



31
Matpunpl Ha3bIBalOTCS Pa3pEKECHHBIMMU:

1. €CJIM OHU HE COZACPKAT HYJIEBbIC JIEMEHTHI.

2. €ClIi B HUX YEepPEAYIOTCS HYJIEBbIC U HE HYJIEBBIC DJIEMEHTHI.
3. €CJIM OHU COJIEP>KAT HYJIEBBIE DJIEMEHTHI.

32

Knaccuduxkanus MareMaTuyeckux Mojiesiel o crnocoOy MoydeHUsI MOJIEIIH:
1. AHanuTUYeCcKue, alrOpUTMUYECKUE, UMUTALIMOHHBIE.

2. Teopernueckue, SMOIUPUUECKUE.

3. [TonHbIE, MAKPOMOJIEITH.

33

['pad at0:

1. rpaguk QyHKIHH.

2. COBOKYIHOCTb BEPLIMH U CBS3BIBAIOIINX UX pedep.

3. reoMmerpudeckas urypa.

34

Mapuipyt 370:

1. MOCJICA0BATEILHOCTD CIOXKHBIX pedep rpada.

2. KOHTYp, HE COJIepPKAIIUNA TTOBTOPSIOIINXCS BEPIITUH.

3. gacTh rpada, oOpazoBaHHas ITOAMHOKECTBOM pedep rpada
35

OTHOIIICHHE COBOKYITHOCTH MHOKECTB:
1. onomrenue (R< D, /D,/..ID,)

2.cymma (R<D, +D,+..+D,)
3. mpomsBenenne (R< D, *D, *..*D,)
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[{enocTHOCTH 6a3bI JAHHBIX ATO:

1. XapakTepucTHka (aiiiaa ropopsias 0 Gu3n4ecKoi HEeJTOCTHOCTH Oa3bl
TaHHBIX.

2. CBOMCTBO COJEPKATh JIUIIb JOCTOBEPHBIE TaHHBIE.

3. Kiaccudukanusa aeparMeHTUPOBAHHOCTH (paiia.

37

B pensiiimoHHON MOJeNN JaHHBIX KOPTEKaMU Ha3bIBAIOTCSI:

1. CTPOKH TaOJHIIBI.

2. CTOJIOTIBI TAOJIUIIBI.

3. COBOKYITHOCTb CTPOK Y CTOJIOIIOB TaOJIUIIBI.



38
Knaccudukanus mMaTeMaTuyecKux MOJENEH MO CTENEHU JeTalu3aliu
ONMCAHUSABHYTPH OJTHOT'O YPOBHS :

1. CtpykTypHBbIE, PYHKIIMOHAJIbHBIE.

2. MeTtaypoBHsI, MUKPOYPOBHS. MaKpOYpPOBHSI.
3. [TonHbIE, MAKpOMOAETH.

39

KHaCCI/I(bI/IKaHI/I}I MAaTCMaTHYCCKUX MOI[CJ'Ieﬁ I10 CHOCO6y MpCaACTAaBJICHUA
CBOHMCTBOOBEKTA:

1. AHaTUTHYECKUE, AITOPUTMHICCKUE, IMUTAIIMOHHBIC.

2. Teopernyeckue, SMOIUPUUECKHE.

3. [TonHbIE, MAKPOMOECIIH.
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IlenocTHOCTH 0a3bl JTaHHBIX ITO:

1. XapakTepucTHKa (haiia roBopsmas o GU3NIeCKOi HEeTOCTHOCTH Oa3bl
JTAHHBIX.

2. CBOMCTBO COJIEP>KaTh JIHIIb JOCTOBEPHBIE TAHHbIC.

3. Kkiaccudukanus gepparMeHTUPOBAHHOCTH (aiia.

41

Obecnieuenue HE3aBUCUMOCTH  TPEJCTABICHHBIX  JAHHBIX

JIOCTUTaeTCATIOCTPOCHUEM JIBYX YPOBHEH MpeICTaBICHUS

JTAHHBIX:

1. JIOTUYECKOTO U (PU3UUECKOTO.

2. MUKPOYPOBHS U MAKPOYPOBHS.

3. TEOPETUUYECKHE, SMITUPUIECKUE

42

MaTpuiibl Ha3bIBAIOTCST PA3PEIKEHHBIMHU:

1. €CJI OHU HE COJIEPKAT HYJIEBBIC DJICMEHTHI.

2. €CJIM B HUX YEPEIYIOTCS HYJIEBBIC U HE HYJICBBIC DJICMCHTEHI.

3. €CJIM OHU COJIEPKAT HYJICBBIC DJIEMEHTHI.

43

B pernsiiioHoi Moieny JaHHBIX KOPTEKAaMU HAa3bIBAKOTCS

1. CTPOKH TaOJIMIIBI.

2. CTOJIOIIBI TAOJIUIIBL.

3. COBOKYIHOCTb CTPOK M CTOJIOLIOB TAOJIUIIBI.

11. YueOHO-MeTOAHUYECKOE 0O0ecTIeYeHH e JUCITHIIIINHBI

11.1. PexomeHayeMasi JuTepaTypa



1. Uepenamkos, A. A. KomnerotepHbie TexHosioruu. Co3aaHue, BHEAPEHUE U
MHTETpaIsl MPOMBIIUICHHBIX aBTOMAaTH3UPOBAHHBIX CHUCTEM B MAIIMHOCTPOCHUH !
yuebHoe mocobue / A. A. UYepemamkoB. — 2-¢ m3a. — Camapa : Camapckuit
rocynapcTBeHHbI TexHuueckuit ynusepcuteT, DbC ACB, 2015. — 138 c¢. — Pexum
nocryma: https://www.iprbookshop.ru/92221.htmi

2. SI6nounukoB, E. U. KoMmmbpioTepHble TEXHOJOTHH B >KU3HEHHOM IUKIIE
uznenus : yaeOnoe nocobdue / E. U. SA6nounuxos, FO. H. ®omuna, A. A. CanomaruHa.
— Cankr-IletepOypr : Yausepcuter UMTMO, 2010. — 188 c.

—: Pexxum gocryma: https://www.iprbookshop.ru/67218.html

3. lonoBuneina, M. B. MHWuremnexryanbasie CAIIP s paspabotku
COBPEMEHHBIX KOHCTPYKIIMH M TEXHOJIOTHYECKHX TPOIIECCOB | yueOHoe nmocobue / M. B.
[NonoBuneiHa. — 3-¢ u3a. — Mocksa | UHtepHer- YHuBepcuter MHPpOpMainoHHBIX

Texnonoruit (MHTYUT), Al Ilu Ap Menua, 2021. — 248 c. — Pexum pocryna:
https://www.iprbookshop.ru/102013.html

4, l'onoBunbiHa, M. B. OcuoBel CAIIP : yuebHoe mocobue / M. B.
lNonoBunpiHa. — 3-¢ u3n. — Mocksa : MHTepHeT-YHuBepcuteT MHPOpManOHHBIX
Texunonoruit (MHTYUT), Aii Ilu Ap Menua, 2021. — 268 c. — Pexum gocryna:
https://www.iprbookshop.ru/102040.html

S. Bannmreinin, 0. B. Maremarnueckas JIOTUKa U TEOpUs aITOPUTMOB !
yueoHoe mocoome / 0. B. Baitnmreiin, T. I'. IlenpkoBa, B. M. Bainmrein. —
Kpacnosipck : Cubupckuii dhenepansubiii yausepcurer, 2019. — 110 ¢. —ISBN 978-
5-7638-4076-6. — Pexxum nmocTyma:

https://www.iprbookshop.ru/100046

11.2. IleproauvecKkue U31aAHUA
He UCNOAb3YIOMCA

11.3. HopMaTHBHO-TIPAaBOBbI€ AKTHI U HHbIE MPABOBbIE IOKYMEHThI
He UCNOIb3YIOMCS

11.4 TlepeyeHb 3J1IEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB

1. YueOGHO-MeTOAMYECKHE MaTepuayibl MO JaucuuiuimHe «MHTerpupoBaHHBIC
KOMITBIOTEPHBIE TEXHOJIOTMH TPOEKTUPOBAHUS U MPOU3ZBOACTBA»  (JICKTPOHHBIM
obpazoBarenbHbiil pecypc pazMmelieH B MOC OTU (bunuan) CI'TY umenu INarapuna
FO.A. http://techn.sstu.ru/new/SubjectFGOS/SpisokPredmetow.aspx CChIIKA Ha
CTpaHUIly AUCHUTLTAHBI

2. Caiir OTU (bunuan) CI'TY umenn ["arapuna FO.A. http://techn.sstu.ru/

11.5 DyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI
1. «3BC IPRbooksy,

2. OBC «Jlanby

3. «OBC elibrary»


https://www.iprbookshop.ru/92221.html
https://www.iprbookshop.ru/67218.html
https://www.iprbookshop.ru/102013.html
https://www.iprbookshop.ru/102040.html
https://www.iprbookshop.ru/100046

4. 9bC «KOHCVYJIbTAHT CTYAEHTA»

11.6. Pecypchbl MH(OPMAITHOHHO-TEJIEKOMMYHUKALMOHHOI ceTu « UHTEpHET»

1. - OBC  «VYHuBepcuTeTckas  HAay4YHO-TEXHHYECKass  OWOIMOTEKa»
(http://lib.sstu.ru);

2. - OBC «Eaunoe oxuo» (http://window.edu.ru );

3. - Ob nuccepraumii  Poccuiickoli  TOCyIapCTBEHHONM  OHOIMOTEKH
(https://dvs.rsl.ru);

4, - MEXIyHapOaHAs pedepaTuBHas 0aza JTAHHBIX Scopus
(https://www.scopus.com);

5. - MexayHapoaHas pedepatuBHas Oaza gaHHeix Web of Science

(http://apps.webofknowledge.com) u ap.
6. Hcemounuxu HOC IOTH CI'TY (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. IleuaTHble M 3JIEKTPOHHbIe 00pa3oBaTe/bHbIE pecypchl B (opmax,
aJANITUPOBAHHBIX [UISl CTYICHTOB €C OrPAHNYEHHBIMH BO3MOKHOCTSMH 310POBbSI
(1 TPy ¥ OTOKOB ¢ TAKUMM CTYJ€HTAMH)

1. AmantupoBannas Bepcust HODb, niia ncnonp30Banus HHBaIUAAMU U JIMIAMHA C
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS

Obyuarowuecs uz wucia unsamoos u auy ¢ OB3 obecneuenvi neuamuvimu u
(unu) s1eKMpOHHBIMU 00PA308AMENbHBIMU PECYPCamu 8 )opmax, adanmupo8aHHbIX K
02PAHUYEHUAM UX 300PO8bS.

12. NUHpopMauMOHHO-CIIPABOYHbIE CHUCTeMbl U NpodeccHoHANIbHBbIE 0a3bl
JAAHHBIX

OOyyaromuMcs obecrnieueH I0CTyn (yIajJeHHbIM T0CTyM), B TOM YHCIE B clydae
NPUMEHEHHUSI  JJEKTPOHHOTO  OOydYeHHWs,  JUCTAHIIMOHHBIX  0Opa30BaTEIbHBIX
TEXHOJIOTHiA, K COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JTaHHBIX U HHPOPMAITMOHHBIM
CTIIPaBOYHBIM CHCTEMaM.

12.1 Ilepeyenb HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
He UCNONIb3YIOMCS

12.2 IlepeyeHb npogeccuoHANbHBIX 023 JaHHBIX
He UCNONb3YIOMCSL

12.3 Ilepeyenb HHGOPMANMOHHBLIX TEXHOJOTUI, HCHOJb3yeMbIX MpPH
oCyliecTBJIeHUH 00pa3oBaTeIbHOIO Mpouecca MO0 JIUCUMILVIMHE, BKJIIOYASA
nepevyeHb NPOrpaMMHOI0 o0ecreYeHus .

OOpazoBaTenbHBI  MpoOLlECC MO AWCIHUIUIMHE O0ecrnedeH HeoO0XO0IUMbIM
KOMIUJIEKTOM  JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 IMPOTrPaMMHOIO


http://lib.sstu.ru/
http://window.edu.ru/
https://dvs.rsl.ru/
https://www.scopus.com/
http://apps.webofknowledge.com/
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx

oOecreyeH s, B TOM YHCJI€ OTCUECTBCHHOTO MPOM3BOJACTBA (MOMJICKUT OOHOBICHHIO
IIpU HEOOXOIUMOCTH).

1) JIuneH3MOHHOE MPOTPAMMHOE 0OeCIIeUeHUE

2) CBOOOIHO pacmpocTpaHsIeMOe MPOrPaMMHOE 00ECIICUCHHE

Kaxmprii oOyvaroruiicss B TE€YCHHE BCETo MEproja oO0ydeHUs oO0ecrednBaeTCs
WHIWBUTYTBHBIM HEOTPAHUYCHHBIM JTOCTYIIOM K 3JICKTPOHHO-OMOIMOTEYHOU CHCTEME
1 DJICKTPOHHOU MH(GOPMAIIMOHHO-00pa30BaTEILHOMN Cpe/ie.

13. MaTepuajibHO-TeXHHYECKOE o0ecredeHue

Yuebnasa ayoumopus ons nposedenus 3aHAMUL 1eKYUOHHO20 MUNa

YKOMIUIEKTOBaHA CTICIHMATIU3UPOBAHHON MEOEIbI0 U TEXHHUYECKUMU CPEJICTBAMHU
oOyuenusi: 8 crosnoB, 16 crynseB mpoektop BENQ 631, pyioHHBIN MpOEKIIMOHHBIHI
skpaH, HOYyTOyK Samsung (Intel 13/4I'6/500), mMOAKIIOUYEHHBIN B CETh C BBIXOJOM B
NutepHer u goctynoMm B HH(pOpMamOHHO-0OpazoBaTenbHyto cpeny DTU (dumuan)
CI'TY wumenn Iarapuna FO.A., ydeOHO-HarjAIHble NOCOOMSA, OOECIEUHBAIOLINE
TEMaTUYECKUE WIUTFOCTPAINH 110 pabodeii mporpaMMe TUCITATITAHBI.

[Mporpammuoe obGecrieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

Vuebnass ayoumopus 011 npogedeHus 3aHAMUL  CEMUHAPCKO2O0  MUnd,
8LINOJIHEHUSI KYPCOBLIX pabom, meKyue2o KOHmMpOJis U NPOMENCYMOYHOU ammecmayuu,
2PYNNOBbIX U UHOUBUOYAILHBIX KOHCYIbMAYULL.

YKOMIUIEKTOBaHA CTICIIMATIM3UPOBAHHON MEOEIbI0 U TEXHHUECKUMU CPEJICTBAMHU
oOyuenusi: 8 cronoB, 16 crynseB mpoektop BENQ 631, pynoHHBINH MpOEKIIMOHHBIHI
skpaH, HOyTOyk Samsung (Intel 13/4I'6/500), mTOAKIIOYECHHBIM B CETh C BBIXOJOM B
WNuTtepuer u gocrynom B uH(pOpManmoHHO-oOpazoBaTeinbHyo cpeny OTU (dbumuman)
CI'TY wumenu Tlarapuna FO.A., ydeOHO-HArJAIHBIE TOCOOHUS, OOECIICUMBAIOIIUE
TEMaTUYECKUE WIUTFOCTPAIMH 110 pabodeii mporpaMMe TUCITATITAHBI.

[Mporpammuoe obGecrieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

Vs L~
Pabouyto mporpammy coctaBui, K.T.H ————— [ A.T'. J/[Boiines /




14. JlonosiHeHunsi U U3MeHEeHUs B padoyeil mporpamme

PaGouast mporpamMma nepecMoTpeHa Ha 3acelaHuu Kadeapbl
« » 20 roja, npoTokosa Ne

3aB. xadempoii / /

BnecenHble n3mMeHeHus yTBepkaeHsl Ha 3aceqanun Y MKC/YMKH

« » 20 _ ropma, mpoTokos Ne
IIpencenarens YMKH / /




