DHIreIbCCKUN TEXHOJIOTHUECKUN HHCTUTYT ((uinuai) dheaepaibHOTO
roCyAapCTBEHHOTO OI0JIKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIETO 00pa30BaHus
«CapaToBCKuii TOCY1apCTBEHHBIN TEXHUUECKU YHUBEPCUTET
umenu ['arapuna 10.A.»

Kadenpa «Ob6opynoBanre U TEXHOIOTHH 00PaOOTKH MaTEPUATIOB)

PABOYASA ITPOI'PAMMA

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

HaIIpaBJICHU:A ITIOATOTOBKH

15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTUYECKOE 00ecIieyeHue
MaIIMHOCTPOUTEIBHBIX MPOU3BOICTBY

[Tpodunp «TexHOIOTHS MAIIMHOCTPOCHUS
dopmbl 00yUCHHUS: OUHAS; 3a0UHas
O0BbeEM OUCHMILINHEL:

B 3aUETHBIX €AUHUIIAX: 3 3.€.
B akageMuueckux yacax: 108 ak.u.

Durensc 2023



PaGouass mporpamma mo mucnumiuHe «WHTErpupoBaHHBIE KOMIIBIOTEPHBIC
TEXHOJIOTUU TPOCKTUPOBAHUS W MPOU3BOJCTBA» HampariaeHuss noarotoBku 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE oOecrieueHue MalIUHOCTPOUTENbHBIX
Opou3BOACTBY, Tpoduib «TexXHOJIOrus MaUIUMHOCTPOECHUS COCTaBJIi€Ha B
COOTBETCTBUM C TpeOoBaHUsIMU DefepalibHOTO TOCYAaPCTBEHHOTO 00Pa3oBaTEIbHOTO
crtaHjgapta Bbiciiero ooOpazoBanus 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0OecrieyeHUEe MAIMHOCTPOUTENBHBIX MPOU3BOJACTBY, YTBEPKIACHHBIM IPUKA30M
Munob6puayku Poccun ot 17 aBrycra 2020r. Ne 1044.

PaGouas nmporpamma:
o0cy:k/eHa W PEeKOMEHJAOBAHA K YTBEPXKICHUIO pelIeHUueM Kadeapbl

«O0opyioBaHWE M TEXHOJOTUU OO0pabOTKU MaTepuasioB» OT «22»_ wuwoHs 2022 r.,
npotokoin Ne 12.

W.o. 3aBemyromiero kageapoit v/ /Tuxonos JI.A./

nonnnéb d.1.0.

ono0pena Ha 3acemanun Y MKH «24» utons 2022r., mpotoxoi Ne 5

Hpencenarens YMKH —=$v—/  / Tuxonos JLA./

nonnyfm, d.N.0.




1. leau 1 32724y TUCHMILIMHBI

VYyeOnass gucnuruiiHa «MHTErpupoBaHHBIE KOMITBIOTEPHBIC  TEXHOJOTHH
NPOSKTUPOBAHUSA H  TPOU3BOACTBA»  peanmu3yeT TpeOoBaHus  (emepasbHOTO
rOCy/IapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAApTa BBICHIETO 0Opa3oBaHUS IO
HarpaByieHuio moAroToBku 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeUeHHE
MAaIIMHOCTPOUTEIHHBIX TIPOU3BOICTBY.

[leapto mpemomgaBaeMol IUCHUTIINHBI «VIHTETpUPOBAHHBIE KOMIBIOTEPHBIC
TEXHOJIOTMM TPOCKTHPOBAHUS U TPOM3BOACTBA» SBISCTCSA YCBOCHHE CTYJIECHTAMU
HOBBIX METOJIOB MPOEKTUPOBAHUS TEXHOJIOTHYECKUX IPOIIECCOB MEXaHOOOPaOOTKH,
MpUOOpPETEHNUE HABBIKOB W CICIHAIBHBIX 3HAHHWM IO CO3JaHUI0 WH()OPMAIMOHHO-
TIOMCKOBBIX CHCTEM TEXHOJOTHMYECKOTO Ha3HAYeHHS, BHIPAOOTKH Y HUX OCO3HAHHOTO
MO/IX0/1a K YIPABIECHUIO STUMH TEXHOJIOTMUECKIUMU MPOIECCAMHU.

3ajaud  JUCUMIUIMHBI ~ HANpaBlieHbl Ha  MNPUOOPETeHHE  3HAHWM  JUIsd
MIPOCKTUPOBAHUSI TEXHOJIOTMUYECKUX IMPOIIECCOB C UCIOJIb30BAHUEM COBPEMEHHBIX
CPEIICTB IMPOU3BOJICTBA M ABTOMATHU3UPOBAHHBIX MPOU3BOJICTBEHHBIX MPOIECCOB.

2. Mecto aucuumiunabl B cTpykrype OOII BO

Juciurnnmuaa «HTerpupoBaHHbBIE KOMIBIOTEPHBIE TEXHOJIOTUU MTPOECKTUPOBAHUS
U TPOU3BOJICTBA» OTHOCUTCS K oOs3aTenbHOM dYactu broka 1 «JlucuuminHel
(Momymn).

3. TpeboBaHusi K pe3yJabTaTaM OCBOEHUSI TN CHUTLIHHBI

MN3ydeHne JOUCHUIUIMHBI  HANpaBiICHO Ha  (QOpMHUPOBAHUE  CICAYIOIINX
KOMIIETEHIIUN:

OIIK-10 CriocoOen pa3pabarbiBaTh aarOpUTMbl U KOMITBIOTEPHBIE MPOTPAMMBEI,
MIPUTOHBIC JISl MPAKTHYECKOTO TPUMEHEHUS.

[1K-3 CrmocoOHOCTh BBIMOTHATH MEPOIPHUSATHS MO BBHIOOPY U 3P (HEKTUBHOMY
UCIIOJIb30BAHUIO CPEJCTB JTUArHOCTUKH, aBTOMAaTH3allUH, aJrOPUTMOB U MPOrpamMm
BBIOOpA M pacyeTOB MAapaMeTPOB TEXHOJIOTMYECKUX MPOLECCOB U  YIpaBICHUS
000pyZOBaHUEM JIS UX PEATTU3ALIHH.

[IK-5 CnocoOGHOCTh BBIMOJHATH PAaOOTHl MO MOJSITHUPOBAHUIO TPOIYKIUUA |
00BEKTOB MAIIMHOCTPOUTENIbHBIX TMPOU3BOJICTB C UCIOJIb30BAHUEM CTaHJIAPTHBIX
MAaKeTOB U  CPEACTB  aBTOMATU3UPOBAHHOTO  NPOEKTHUPOBAHUSA,  MPUMEHSTH
QIrTOPUTMHYECKOE W NpPOrpaMMHOE  OOeclieuyeHue  CpelCTB U CHUCTEM
MalIMHOCTPOUTENBHBIX MPOU3BOJICTB

[lepedenb MIAHUPYEMBIX PE3YJIHTATOB O0YUYEHHUS MO JUCHUILIIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHOMN MPOrpaMMBbl



Kon u naumeHoBanue
KOMITETEHIINU
(pe3ynbTaT OCBOCHHS)

Kon v HaumeHoBaHUE HHIUKATOPA
JOCTYDKCHHST KOMITETCHITHH
(cocTaBisrONICH KOMITCHTCHITAHN)

HaumeHoBaHue mokasarens OlcHUBaHHS
(pe3ynbraTa 00y4eHHs MO JUCIIUILIIHE)

OIIK-10 Criocoben
pa3pabaTsiBaTh
ATOPUTMBI U
KOMITbIOTEPHbBIE
IPOTrPaMMBEl,
MIPUTOTHBIC IS
MPAKTUIECKOTO
PUMCHCHHSI.

NI- 1 onk-10 CriocobeH npuMeHsITh
QJITOPUTMBI, KOMITBIOTEPHBIE
MIPOrPaMMBbI i TEXHOJIOTHH IS
MIPOSKTHPOBAHMS M ITPOU3BOJICTBA B
MalIMHOCTPOSHUH

3HaTb:.  OCHOBHEIE
KOMITBIOTEPHBIE ~ TMPOTPaAaMMBbI |
WHTETPUPOBAHHBIC  KOMITBIOTEPHBIC
TEXHOIOTHHI yIpaBIICHUS H
MOJICJIUPOBAHUS TEXHOJOTUYECKUMU
MporeccaMy WM MPOU3BOJICTBAMH
Ha 0aze KOMIIBIOTEPHOU u
MHUKPOIPOIIECCOPHON TEXHUKHU

YMerb:. TPUMEHSATH COBPEMEHHBIE

QITOPUTMBI,

I/IH(bOpMaHI/IOHHBIC TCXHOJIOTHUH,
AJITOPUTMBI n KOMITBIOTCPHBIC
IIporpaMmabl C TEXHOJIOTHI

00BEKTHO-OPUEHTUPOBAHHOT O
NPOrpaMMHPOBAHHS;  HMCIIOJIb30BAThH
pazHooOpazHoe
CIEeIUATN3UPOBAHHOE POTrPAMMHOE
o0ecrieueHne ISl PEUICHHUS THITOBBIX
WH)KEHEPHBIX 3a7aq B
MAIIMHOCTPOCHUH, B  YaCTHOCTH,
MaTEeMaTUYeCKOro MOJICIIUPOBAHUS,

ABTOMATHU3MPOBAHHOTO
IIPOCKTHUPOBAHMSI, yIIpaBJICHUS
OaszaMu AQHHBIX u METOI0B

KOMIIBIOTEPHON TpadUKU HUCIONB3Ys
HOBEUIIME KOMITBFOTEPHO-
MHTETPUPOBAHHBIE TEXHOJIOTHUU.
Bnanerb: HaBBIKOM MPUMEHEHHS
COBPEMEHHBIX nH(OPMaIMOHHBIX
TEXHOJIOTHH, ITOPUTMOB i
KOMITbIOTEPHBIX nporpamm c
TEXHOJIOTHi 00BEKTHO-
OPUEHTHUPOBAHHOTO
MIPOrpaMMHUPOBAHUS; HaBBEIKOM
HUCIIOIb30BaHUS pa3HO00pa3HBIX
CIIEIUATTU3UPOBAHHBIX
MpPOrpaMMHBIX  MPOAYKTOB  JUIst
pEeIIeHUs] TUIIOBBIX  WHKXEHEPHBIX
3alad B MAIIMHOCTPOECHHH, B
YaCTHOCTH, MaTeMaTH4YECKOI0
MOJICIIUPOBAHUS,
aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS u METOJIOB
KOMITHIOTEPHOU TpadUKH HCTIOJIb3YS
HOBEHIIIHE KOMITbIOTEPHO-
WHTETPUPOBAHHBIE TEXHOJIOTHH.




Kon u HaumeHoBaHue
KOMITCTEHIIUH
(pe3ysbTaT OCBOCHHS)

Kon u HaumeHoBaHUE HHIUKATOPA
JOCTHKEHNST KOMIIETEHIINT
(cocTaBmsroIIeii KOMIICHTCHITUH )

HaumeHoBaHue mokaszarens OlcHUBaHHS
(pe3ynbpTaTa 00yUeHHUS 10 TUCIIATIINHE)

[1K-3 Crioco6HOCTH
BBINOJIHATh
MEPOTIPUATHSI 10
BBIOOPY H
3pPeKTUBHOMY
UCTIOJIb30BaHUIO
CpPE/ICTB AMArHOCTHKH,
aBTOMaTH3aIlHH,
QJITOPUTMOB U
nporpamMm BeiOopa u
pacyeToB mapamMeTpoB
TEXHOJIOTUYECKUX
MIPOIIECCOB H
yIIpaBJICHUS
o0opymoBaHUEM IS
UX peai3allyy.

N/I-2 k-3 CriocoOHOCTH BBITIOJIHSATH
MEPOTPHUSITHS TI0 BBIOOPY U

3¢ (HEKTHBHOMY HCIIOTH30BAHHIO
KOMITHIOTEPHBIX TEXHOJOTUH
MIPOCKTUPOBAHUS U TPOU3BOJICTBA

3HaTh:. KOMIIBIOTEPHBIE IPOIPAMMBI
Y MHTETPUPOBAHHbBIE KOMIIBIOTEPHBIC
TEXHOJIOTUHU yIIpaBJICHUS u
MOJIEJIMPOBAHUS TEXHOJIOTMYECKUMHU
IIpoLeCCaMU  WJIM IPOU3BOJICTBAMHU
Ha Oaze KOMIIBIOTEPHOU u
MHUKPOIPOLIECCOPHOU TEXHUKHU

YMerb:. Ha OCHOBE IOCTaBJIECHHOMN
IIPOU3BOCTBEHHOMN 3a7a4u
BbIOMpATh KOMIIBIOTEPHBIE
IIPOrpaMMbl U CIIEHUATU3UPOBAHHOE
nporpaMMHoOe  o0ecreyeHue Ui
pellIeHnsT HHXXEHEpHBbIX 3aJad B
MalIMHOCTPOEHUH, B  YaCTHOCTH,
MaTEeMaTUYeCKOr0 MOJEINPOBAHMUS,

ABTOMATHU3HPOBAHHOTO

MIPOCKTHPOBAHHSI, yIIpaBICHUS
000pyI0BaHUEM, yIpaBJICHUS
OaszaMu AQHHBIX u METOI0B

KOMITBIOTEPHON TpadUKU HCIONB3YS
HOBEUIINE KOMITBFOTEPHO-
MHTETPUPOBAHHBIE TEXHOJIOTHUU.

Baanerb: HaBbIKOM BBIOOpa BHAA
COBPEMEHHBIX UH(OPMaIIMOHHBIX
TEXHOJOTMM U KOMIIBIOTEPHBIX
MpOrpaMM JUIsl PELIEHUS] THUIIOBBIX
WHKEHEPHBIX 3a7a4 B
MAalIMHOCTPOCHUH, B  YAaCTHOCTH,
MaTeMaTUYECKOTO MOJICTIUPOBAHMS,

aBTOMATHU3UPOBAHHOTO
MIPOSKTUPOBAHUS u METOJIOB
KOMIIBIOTEPHON TpadUKU HCIONIb3YS
HOBEUIIME KOMITBFOTEPHO-
WHTETPUPOBAHHBIC TEXHOIOTHH.
IIK-5 CriocobHoCTE N/I-2 k-5 CiocoOHOCTH 3HaTh:  METOAMKH  TPOBEIACHHS
y4acTBOBaTh B y4acTBOBATh B MPOBEACHUU MPEIBAPUTENHLHOTO TEXHHKO-
MIPOBEICHUH MIPEIBAPUTEIIEHOTO TEXHUKO- SKOHOMMYECKOTO aHAJIN3a;
MpeIBapUTEIHLHOTO SKOHOMHYECKOT'O aHaJIu3a 1 OCHOBHBIE METOIUKHU pacuera
TEXHUKO- pa3paboTKe MPOECKTOB CPEJICTB OCHOBHBIX  TIapaMETPOB  CPEJICTB
SKOHOMHYECKOTO TEXHOJOTHYECKOI'0 OCHAIIICHUS, TEXHOJIOTHYECKOTO OCHAIICHHS,
aHanM3a v pa3paboTKe | aBTOMATHU3AIlMU U JUATHOCTUKH aBTOMATH3allid HW  JUArHOCTHKH

MIPOEKTOB CPEJICTB
TEXHOJIOTMYECKOTO
OCHAIIICHUS,
aBTOMATH3AINH U
JINarHOCTHUKU
MalTHHOCTPOUTETBHBIX
MIPOU3BOJICTB C YUYETOM

MallIMHOCTPOUTCIIbHBIX IPOU3BOACTB
C IPUMCHCHHUEM HUHTCTPUPOBAHHBIX
KOMITIBKOTCPHBIX TCXHOJIOTUH.

MAaIIMHOCTPOUTENIBHBIX MPOU3BOACTB
c UCIOJIb30BAHUEM
MHTETPUPOBAHHBIX  KOMIIBIOTEPHBIX
TEXHOJIOTUH.

YMeTh:. IPOBOAUTH MOAETUPOBAHUE
U pacyeT TEXHHUKO-I3KOHOMUYECKUX
nokaszarenei M pa3pabarbIBaTh




KOI[ 1 HAUMCHOBAHUC KO,I[ U HAUMCHOBAHUC MHAWKATOPpA

HaumenoBanue moxasareinst OLICHHUBaHUA

KOMIIETEHIINN TOCTH)KEHUSI KOMIIETEHITUN (pe3ynbraTa 00y4eHHs MO JUCIIHILIIHE)
(pe3ysbTaT OCBOCHHS) (cocTaBnsrONIeH KOMIIEHTEHIIUHN)
KOMILJIEKCa [POEKTHI CPEJICTB TEXHOJIOTHYECKOI 0
napameTpoB U OCHAILIEHHUS, aBTOMAaTU3aLUU u
IIPUMEHEHHUS JUAarHOCTUKU MAIIMHOCTPOUTEIBHBIX
nH(pOPMaAITMOHHBIX c MIPUMEHEHUEM,
TEXHOJIOTHUH U aBTOMaTU3UPOBAHHOI'O
BBIYMCIIUTEIIBHOMN MIPOEKTUPOBAHUSL u METOJI0B
TEXHUKHU. KOMIBIOTEPHOMN MOJECIUPOBAHUS
HCIIOJIb3Ysl HOBeMIIME

KOMIIBIOTEPHO-UHTETPUPOBAHHbBIE
TEXHOJIOTHH.

Baagerb: HaBBIKOM  IPOBEACHMUS
MpEeABAPUTEIIHHOTO TEXHUKO-
HKOHOMUYECKOTO aHaJn3a u
pa3paboTKa  MPOEKTOB  CPEACTB
TEXHOJIOTUYECKOI'O0  OCHAILLEHUS C

MIPUMEHEHUEM MaTeMaTH4eCKOro
MOJIETIUPOBAHHS,
aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAHUSA u METOJIOB
KOMITBIOTEPHON TpadUKU HCIONB3YS
HOBEUIINE KOMITBFOTEPHO-

HHTCIPHUPOBAHHBIC TCXHOJIOTUH

4. O0beM JMCHUILIMHBI M BUbI Y4eOHOH padoThI

ouHasn popma odyuenusn

aKaJI. 4acoB
Buz yueOHO# nesTenbHOCTH Beero 10 ceMecTpam
7 ceM. 8 cem.

1. AynmuTopHBIE 3aHSTHS, YAaCOB BCETO, B TOM YHUCIIE: 48 48 -

* 3aHATHUS JCKIIMOHHOTO THUIIA, 16 16 -

* 3aHATHS CEMUHAPCKOI'0 THIIA: 32 32 -

MPAKTHYECKUE 3aHATH 32 32 -

71a00paTOPHBIC 3aHATHUS — — -

B TOM YHCJIE 3aHATHUS B QOpMe MPAKTUIECKOH MOJrOTOBKU — — -

2. CamocrosiTenbHasi padoTa CTYJICHTOB, BCETO 60 60 -

— KypcoBasi pabota (IIpoeKT) — — -

3. IlpomexyTO4YHasI aTTECTALHS: 3a4yer 3ayer -
9K3AMEH, 3a4em ¢ OYeHKOU, 3auem

OO0BeM IUCIHUILIAHBI B 3a4€THBIX €AUHUIAX 3 3 -

OO0beM IUCIHUILIMHBI B aKaj. 4yacax 108 108 -




3a0unasn popma odyuenus

3aouHas popma oOydeHus (aKajl. 9acoB)
Buj yuebHoi AedaTenbHOCTH
10 ceMecTpam
Bcero
7 cem. 8 cem.
1. AyauTopHble 3aHSTHsI, 4aCOB BCETO, B TOM YHCJIE: 10 10 -

* 3aHSTHSA JICKIIMOHHOTO THUTIA, 6 6 -

* 3aHSATHS CEMUHAPCKOTO THIIA: 4 4 -
MTPAKTUICCKUC 3aHITH 4 4 -
nabopaTopHBIC 3aHATHUS — — -

B TOM YHCJIE 3aHATHUS B QOpMe MPAKTUIECKOH MOTOTOBKU — — -
2. CamocrosiTenpHasi padoTa CTYJJCHTOB, BCETO 98 98 -
— KypcoBast paboTa (IIpOeKT) — -
— KOHTpOIIbHas paboTa + -
3.IIpomexxyTOUHAs aTTEeCTaIUs: 3ayer 3auer -
9K3aMeH, 3auem ¢ OYeHKOlU, 3auem

O0BEM QUCIHUILUTHHEI B 3aUE€THBIX €IUHULIAX 3 3 -
O0beM AUCIUIUIAHEL B aKaJ]. yacax 108 108 -

5. CopepxxaHue JUCUMILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM C yKa3aHHeM
KOJIMYECTBA aKAIeMUYEeCKUX YaCOB M BUI0B YUCOHbIX 3aHATHH

5.1. ConeprxkaHue TUCUMILIMHBI

Tema 1. Brenenue. Mectro CAIIP B aBTromarusupoBanHHoM cucteme TIII u
knaccudukanus cymectByrommx CAIIP TII.

I{ens 1 OCHOBHBIE 3a1a4uM Kypca. [IpeaMer u conepkanue, ero MecTo B CUCTEME
IMOJATOTOBKHU Y 3HAYEHUE B MMPAKTUUECKOU JIESITEIBHOCTH.

Tema 2. Beenenne. Mecro CAIIP B aBromarm3upoBanHou cucteme TIII u
knaccudukanus cymectByrommx CAIIP TII.

HcxonHbie qaHHBIE W MPUHIMIBI TOCTpOeHUs MHpopManroHHbIX 0a3. CoctaB u
ctpyktypa CAIIP TII. Onucanue oOecneunBaromux mnoacucrem CAIIP  TII:
NudopmarmonHoro, MPOrpaMMHOTO, MaTEMaTH4ECKOTO, JIMHTBUCTUYECKOTO,
OpraHU3alMOHHOTO 00ECIICUCHHUS.

Tema 3. Knaccuduxanuss u xapakTepUCTHKAa METOJ0B aBTOMATU3UPOBAHHOIO
MIPOEKTUPOBAHMUSL.

Metoasl aapecanuy, uUX O0OIIas XapakTepucThka. MeToabpl CHHTE3a M UX
xapaktepuctuka. Merton aapecaumn ¢ ucnonb3oBannem TIl-ananora. Meron
agapecaruu 06e3 ucronb3oBanus TII-anamora. Meroja ampecaliud ¢ UCIOJIb30BaHUEM
TII-ananora. Meroa agpecanuu ¢ mapameTpUYECcKON HACTPOUKOW. MeTonbl cuHTe3a U
UX XapakrepucTtuka. Meroa cuHresa ¢ ucnosb3zopanueM TlI-ananora. Meron cunTesa ¢
ucrnosb3oBanueM snemeHToB TII-anamora. Merona cuntes3a 6e3 aHAJIOTOB.




Tema 4. Yuuduxanus u rpynnupoBaHue aetaneid. YHudukamus omepanui u
MapuIpyToB

VYuudukanusa u rpynnupoBaHue naetaneii. OCHOBHas 3ajada YHU(DUKaLUU.
PesynbraTel pabor mo yHudukanuu. OpraHuzanus pe3ysbTaToB B 0a3bl JIaHHBIX.
KoHcTpykTOpCcKass U TEXHOJOTMYECKass COCTaBIAIONIME YHU(PUKAIMHU. YHUPUKAIMISL
OCHOBHOM (opmbl neraneil. Omnucanue naeranu B Bule Ipada M €€ MaTpUyHOe
npe/cTaBlicHue. AHalW3 M CpaBHEHUWE OCHOBHBIX (opm getasin mo (popMaibHBIM
npu3zHakam. HyneBasg u HeHyneBass maTpuubl. [IpuMepbl CIIOKEHUS M YMHOXEHHS
MaTpuL.

Tema 5. [IpoekTrpoBaHHEe MapUIPYTHON U ONIEPALIMOHHOM TEXHOJIOT U H.

Yaudukanus omnepanuili ¥ MapHIpyTOB C HUCHOJIB30BaHHEM METOJOB TEOPUU
rpadoB. IlpaBuna moctpoenus rpada. Yerbipe ciaydas yHUDUKAIMM MapIIPyTOB.
@dopManpHas Mpoleaypa NPOBEPKH MaplIpyTa Ha BKJIIOYEHHUE. Y CIOBHS MOCTPOCHHS
matpubl. CrocoObl MpPOBEpKHM MaTpullbl. MeToj TIpynnupoBaHUsT Ha OCHOBE
KoMILIeKCHOU netamu. [loHsaTtne xomiuiekcHOM neranu. IIpaBuia ee mpencraBieHus B
MaTpuuHoil (opme. DopmanbHBI cHOCOO MPOBEPKH Ha BKIIOUEHUE KOHKPETHOM
JETaJIA B TEXHOJIOTMYECKYIO TPYIIITY.

Tema 6. [Toctpoenue CAIIP TII.

ANTOpUTM TIPOEKTUPOBAHMS TNPUHLUIHAIBHON CXEMBI TEXHOJOTHYECKOIO
mporecca. 3ajxada NnpoektupoBaHus. [IpencraBieHue MapIIpyTHOTO TeXIpolecca Io
stanam. [lytu onpenenenust ctpyktypbl TII. BeiOop miaHa o6pabOTKH 3i€MEHTapHBIX
noBepxHocted. lMcnosib30BaHME THUMNOBBIX IUIAHOB  OOpaOOTKH  3JIEMEHTapHbBIX
noBepxHocTed. OnpeneneHue ynciia CTyneHei oopadoTKu.

Tema 7. Craguu pazpadotku CAIIPTII

[lonarne yrounenus. dopMupoBaHHME ONeEpalMii B MAPLIPYTHBIM TEXMPOLIECC.
AJTOPUTM MPOEKTUPOBAHMUS TEXHOJIOrMuecko omepauuu. IlociaenoBarenbHOCTh
pemernii B CAIIP TII. Anroputm BbIOOpa criocoba yCTaHOBKH JeTaneil. TaOmuiibl
BbIOOpa penieHuii. Beibop Tunopasmepa cranka. @opMupoBaHUE CTPYKTYPHI OTlepaIuil.
Br1i6op croponbl 00paboTku. IlociemnoBaTenbHOCTh TEXHOJOTUYECKUX TEPEXO0JIOB.
Kpurepuii Bb1OOpa ONTUMAEHOTO PEIICHHUS.

Tema 8. Omnmcanwe OCHOBHBIX (YHKIHOHANBHBIX moacuctem CAIIP
MEXaHUYEeCKOM 00pabOTKH 3aTOTOBKH U COOPKH.

[Toctpoenne CAIIP TII. Meroauka coszmanusi CAIIP TII. Mogenu cuctremsl.
[Toacuctemsr 1,2 u ap. ypoBHed. CtpykrypHass mojaenb. MHbopmamonHass MoAeb.
OyHkuMoHaNbHas Moneib. [IpsiMble U 00paTHbIE CBA3M MEXAY IOJCHUCTEMaMH.
Anroput™m  B3auMmojedcTBUs  moxacucteM. Knaccudukamus < u TeXHUYecKas
xapaktepuctuka CAIIP TTI. KommnekT texanueckux cpeacts CAIIP.



5.2. Pa3aesibl, TeMbl JUCIUIIMHBI M BUABI 3aHATHI
ounas gpopma odyuenusn

Bunpl 3aHATHIA, BKIIFOYAsi CAMOCTOSITENIBHYIO Kon
paboTy CTyIeHTOB (B aKaj.Jacax) UHIMKaTOpa
HanmeHoBanue paszena, TeMbI 3aHATHS 3aHATHS camMoc— JOCTIDKEHIS
Ne JACIUATUIAHBI JICKITHOHHOT'O CEMHUHapPCKOIo TOSITEIbHAS KOMIIETCHIIUH
n/m THIIA THMA / U3 HUX B pabota
dhopme
IIPAKTHYECKOU
IIOATOTOBKH
Tema 1. Beenenue. Mecto N- 1 ok -10
CAIIP B I/II[-Z TIK-3
1 aBTOMAaTU3UPOBAHHON 5 5 N/I-2 nxs
cucteme TIIII u
KJaccuukanms
cymectByommx CAITP TII.
Tema 2. Beenenue. Mecto WJI- 1 ok -10
CAIIP B I/II[-Z TIK-3
5 aBTOMAaTU3UPOBAHHON 5 6 5 NJ-2 nxs
' cucteme TIIII u
KJaccuukanms
cymectByommx CAITP TII.
Tema 3. Kimaccudukarus u WJI- 1 onx -10
XapaKTEepUCTHKA METOJOB -2 nks
3. 2 6 5
aBTOMATU3UPOBAHHOI'O NJ-2 nxs
MIPOCKTUPOBAHUSI.
Tema 4. Yaudukanus u WJI- 1 ok -10
TPYIITHPOBAHKE JETATIEH. N-2 ks
4, 9 2 5
VYHudukanus onepanuii u NN-2 nx-s
MapIIpyTOB
Tema 5. [IpoekTupoBaHue WJ- 1 onx -10
5. | MapumpyTHOH U 2 6 10 N-2 nk3
OTIEPAIIMOHHON TEXHOJIOTHH. N-2 s
WI- 1 onk -10
6. %e_lMa 6. [Toctpoenne CAIIP ) 6 10 V-2 s
' WA-2 -5
Tema 7. Ctanuu pa3paboTku UJI- 1 onk 10
7. CATIP TII 2 6 10 WNJI-2 k-3
UI-2 niks
Tema 8. Onucanue WJI- 1 ok -10
OCHOBHBIX (DYHKIIMOHAJIBHBIX N-2 g3
8. nmoacuctem CAIIP 2 2 10 WUJ-2 ks
MeXaHUYECKOM 00paboTKH
3ar0TOBKH U COOPKHU.
Hroro 16 32 60




3a0unasn popma odyuenus

Buibl 3aHSTHIA, BKJIIOYAs CAMOCTOSITEIILHYIO Kon
paboTy CTYICHTOB (B aKaJ.4acax) HHIAKATOpa
HanmenoBanwue pasjena, TeMbl 3aHATUS 3aHSATHS caMoc— JIOCTYIKEHHS
JUCHUILTAHBL JICKI[HOHHOTO CEMHHApPCKOTO | TOSATENbHAS KOMIICTCHIIUH
No THIIA THMA / U3 HUX B pabota
n/m hopme
MPaKTUYECKOU
MO/ATOTOBKU
3aouynas / UIIY | 3aounas /HUITY 3aouynas /
urly
Tema 1. Beenenue. Mecto N-12px 4
CAIIP B NI-12p
1 aBTOMAaTHU3UPOBAHHON 1 12
cucreme TIIII u
KJaccuukanms
cymectByromux CAIIP TII.
Tema 2. Beenenue. Mecto U121 4
CAIIP B N-12p
aBTOMAaTHU3UPOBAHHON
2 cucreme TIII u ! ! 12
KJaccuukanms
cymectByromux CAIIP TII.
Tema 3. Knaccudukanus u N-12px 4
3 | XApaKTEPHCTHKA METOJI0B 1 05 12 NI-12p 2
ABTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUSI.
Tema 4. Yaudukanus u WNI-12mk 1
4 | TPYNIMPOBAHHE JETAICH. 1 12 N-12p
VYHudukanus onepanuii u
MapIIpyTOB
Tema 5. [IpoekTupoBaHue WNI-12mk 1
5. | MapupyTHO#H 1 1 0,5 12 N-12p
ONepalvOHHOW TEXHOJIOTHH.
Tewma 6. IToctpoenue CAIIP NI-12pk 4
6. TIL 1 0,51 12 V11200 2
7 Tema 7. Ctanuu pazpaboTku 1 12 N-12 4
" | CAIIP TIT WA-12r
Tema 8. Onmcanue WT-12k 1
OCHOBHBIX (DYHKITHOHATbHBIX N-12p
8. | moncucrem CAIIP 0,5 14
MEeXaHUYECKO 00paboTKu
3ar0TOBKH U COOPKHU.
HToro 6 4 98




5.3. IlepeyeHb NPaAKTHYECKUX 3AHATHH

Ne HaumenoBanue pasaciia, TCMbl JUCHUIIIIAHBI ConepmaHI/le MPAKTUYICCKUX 3aHITUI O0beMm JUCHUIIIMHBI B aKa. 4acax
/I ouHas popma OYHO-3a09HAS 3aouHas hopma
oOydeHus (hopma oOyueHwHs oOyueHust
/ U1y / UITY
Tema 2. Beenenne. Mecto CAIIP B Co3/1aH1€e MapaMeTPUIECKUX YEPTEIKEH.
apToMaTu3upoBanHou cucreme TIIII u 6 1
kiaccudukanus cymectByronmx CAIIP TTI
Tewma 3. Kimaccuduxarus u xapakrepuctuka [[loctpoerne 3D wmomenu aeranu. [loctpoenue]
1. |[MeTo10B aBTOMAaTU3UPOBAHHOTO ACCOIIMATUBHOI'O YepTEkKa MO0 MOJEIH JIeTalu. 6 0,5
[POCKTUPOBAHUS
5 Tewma 5. [IpoexTrpoBanue MapuIpyTHOU U Co6opka B 3D. 6 05
OTEPAIIMOHHON TEXHOJIOTUHU
3. | Tema 6. [Toctpoenne CAIIP TII. Cosnanue  criemupuaii B pydHoM  u 6 0,5
MOJTyaBTOMAaTUYECKOM PEXHME.
4. | Tema 7. Cranuu pazpabotku CAIIP TII Co3anne napaMeTpuuecKux 4epTexei. 6 1
Tema 8. Onucanrie OCHOBHBIX TekcToBbIE TOKYMEHTHI.
5 ¢byHkuoHanbHbIX noacucreM CAIIP 5 05
" | MexaHM4YeCKO 00pabOTKH 3arOTOBKU U ’
cOOpKH..
Hroro 32 4




5.4. Ilepevensb J1adopaTOpPHBIX padoT

JlaGopaTopHblie pabOThl yUeOHBIM IJIAHOM HE TIPETyCMOTPEHBI.

5.5. 3apaHus 1JiA CaMOCTOATEIbHOM Pa00ThI CTYACHTOB

Ne i/ HanmenoBanue pasnagcia, 3aI[aHI/I$1, BOIIPOCHI, 11 CAaMOCTOATECIIbHOTO U3YUYCHUA (3aHaHI/IH) O0BeM JHUCHUIIIIMHBI B aKaJ. 9yacax
TEMBI TUCIUIIIAHEI O4Has OYHO-3a04YHasi | 3ao4Has Gopma
¢dbopma (dhopma oOyueHUs 00yueHUs
o0yueHHs / UITY / AITY
1. Tema 1. Beenenue. Mecto | MHTEpdeiic mporpaMMel.
CAIIP B Brienenne 00beKTOB.
aBTOMATHU3UPOBAaHHOU PenaxktupoBanue 0ObEKTOB.
cucreme TIIII n Hanecenue pa3mepos. 5 - 12
KJaccuukanus W3mepeHue reoMeTpu4ecKux 0ObEKTOB.
cymectByromux CAIIP
TII.
2. Tema 2. Beenenue. Mecrto | [loctpoeHune npocTelinx reoMeTpuaeckux 00bEKTOB.
CAIIP B Beimonnenune pabouero ueprexa mo oopasiy.
aBTOMATHU3HPOBAHHOU Odopmnenue ueprexa. Hanecenue pazmepos.
cucreme TIIIT n Pabota ¢ ¢pparmenTamu. 5 - 12
KJ1accupuKanus Boinonnenue cOOpo4yHOro yepTeska.
cymectByromux CAITP
TII.
3. Tema 3. Knaccudpukanus | Co3nanue cnenudukanuu.
1 XapaKTepUCTHUKa Urenue yeprexa o0OIIETo BUAA.
METOO0B BeInIoIHEHHE DCKU30B. 5 — 12
aBTOMATHU3UPOBAHHOTO Coznilanue KOHTYpOB.
ITPOEKTUPOBAHMSI.
4. Tema 4. Yuuduxauus u ITocTpoeHne SKBUIUCTAHT.
rpynmnupoBanue aeraieid. | Iloctpoenue rpadukos. 5 B 12
VYuudukanus onepanuii u | Pacuer MIIX.
MapupyToB
S. Tema 5. [IpoextupoBanue | [loctpoeHune TpexmepHOro n300pakeHus JeTany TUIa
MapuIpyTHON U «Bany. 10 - 12

OnepanvoOHHON

[TocTpoeHHe TpEXMEPHOTO H300paKECHHUS JCTAIH THITA




TCXHOJIOTHH.

«Brynka»

Tema 6. [locTpoenue

[TocTpoeHne TpeXMEPHOTO N300paKCHUS JETAI THITA
«Mryuep»

CATIP TIL [TocTpoeHne TpeXMEPHOTO U300paKEHUS AETAIN THIIA 10 12
«KppImkay.
[Toctpoenue 3D monenu «OCHOBaHUE.
Tema 7. Crammn [Toctpoenune 3D monenu «Koprrycy.
Brmonnenue 3D cOopku y3na «BeHT enby. 10 12
paszpabotku CAIIP TII
Cozmanne 3D cOopku y3i1a 1o CBOeMy BapUaHTY.
Tema 8. Onucanue PaccMoTpenue npuMepoB  JEHCTBYIOIIMX  OTE€YECTBEHHBIX
OCHOBHBIX 3apyoexHbix CAIIP
(GyHKIMOHATBHBIX 10 14
noxacuctem CAIIP
MEeXaHUUYEeCKO 00paboTKU
3aroTOBKH U COOPKHU.
Hroro 60 98




npom

6. PacueTHo-rpajuueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBas pabora
Kypcosasa paboma ne npedycmompena.

8. KypcoBoii npoexr
Kypcosoii npoexm ne npedycmompen.

9. KonrTpoabHas padora
Konumponvnasa paboma npedycmompena no 3aounotl popme obyuenus

10. OueHoyHble cpeacrBa s IPOBEACHUS TEKYLIEro KOHTPOJA M
€KYTOYHOH aTTeCTaIII/Il/Il

OHGHI/IBaHI/IG PE3YJILTATOB 06y‘-I€HI/IH 10 JTUCHUILINHE U YPOBH:A C(l)OpMI/IpOBaHHOCTI/I
KOMHGTCHHI/Iﬁ (‘-IaCTI/I KOMHGTGHHI/II/I) OCYHICCTBIIACTCA B paMKaX TCKYIICTO KOHTPOJIA

ycIie

BacMOCTH U IIPOMEKYTOYHOM aTTeCTAllMH B COOTBETCTBUU ¢ DOHJIOM OIICHOYHBIX
CpPEICTB.

IlepeyeHb BONIPOCOB K 3a4eTy:

. HYTI/I IMOBBINICHUA KAYCCTBA U IIPOU3BOAUTCIIBHOCTHU IIPOCKTUPOBAHNA HAOCHOBC

HUCII0JIb30BaHua DBM

. [IpaBuiia opopmieHust 610K — CXeM aaropuTMOB
. CAIIP kak 0OBEKT MPOEKTUPOBAHUS
. Cuctema aBromatuzupoBanHoro npoektupoBanus (CAIIP) kak koMIuieKccpeaCcTB

ABTOMATHU3alUU IMIPOCKTUPOBAHUA

. Buapl MaTeMaTnyecknx MoJieJIel B IIPOLIECCE ABTOMATHYECKOTO MPOEKTUPOBAHUS.
. OCHOBHBIE IPUHIIMIIBI B ITpolieccax co3nanus u npuodperenust CAIIP

. OcHoBHBIE nipu3HaKu cOBpeMeHHbIX CAIIP

. JJoxanbnbie Beruncnurensubie cetu (JIBC)

. Bo3aMoxkHOCTH omepannoHHbIX cucteM (Ha mpumepe Windows).

. OCHOBHBIE CUCTEMBI KOMITbIOTEPHO-UHTETPUPOBAHHOTO MTPOU3BOICTBA (KHIT)
. CTpyKTypa KOMIBIOTEPHO-UHTETPUPOBAHHOTO TIPOU3BOICTBA.

. Cocras u ctpykrypa CAIIP

. Bunpr obecrieuenust CAIIP.

. Texunueckoe odecneuenue CAIIP.

. [Iporpammuoe ob6ecnieuenne CAITP

. CAIIP B KOMIBIOTEPHO-UHTETPUPOBAHHOM MTPOU3BOJICTBE.

. CAIIP uznenui.

. CAIIP TeXHOIOTHH U3rOTOBJICHUS.

. Marerpauns CAD, CAM cucrem

1
B oaunom pazoene npusoosmcs npumepvl OYeHOYHbIX CPeOCnE



20. CucteMHOE IPOEKTUPOBAHNUE TEXHOJIOTMUECKUX MPOIIECCOB.

21. TlepBblii IPUHIIUIT CHCTEMHOTO IPOSKTUPOBAHUS TEXHOJIOTHUECKUX MPOIIECCOB

22. BTopoii IpyHLIKI CUCTEMHOTO POEKTHUPOBAHUS TEXHOJIOTHYECKUXIIPOLIECCOB

23. CtpaTeruu MpoeKTUPOBAHMSI TEXHOJIOTUYECKUX MPOLIECCOB

24. JluHeliHas ¥ MUKIIMYECKasi CTPATETHH MTPOSKTUPOBAHHS

25. Pa3BeTBNeHHas, aJaTUBHAS CTPATETUH IPOSKTUPOBAHUSA U CTPATETHsI
CIIy4allHOTO MOUCKa

26. YrpaBieHHe CTpaTerueil MpoeKTUPOBAHUS

27. Marematudeckoe oOecrieueHue.

28. TpeboBaHUsI K MAaTEMAaTHIECKUM METOaM.

29. Knaccudukanus MaTeMaTH4eCcKUX MOJIENICH.

30. MeTo1bl OTy4eHUsI MAaTEMAaTHUECKUX MOJICIICH TEXHUYECKUX CHCTEM.

31. MeTo1ibl OJIydeHHUS TOMOJIOTHYECKUX YPOBHEH.

32. Uudopmanmonnoe oobecnieuenrie CAIIP.

33. Kitaccudukanust MOJeIH TaHHbIX.

34. PengiionHast MOJIEIb JaHHBIX.

35. OcHoBHas 3a/1a4a yHU(PUKAIIUH.

36. YHuwukanys u CTaHIapTU3ANNS TeTajeH.

37. MareMaTtrueckoe MOICIMPOBaHUE TIPU aBTOMATH3UPOBAHHOMITPOSKTUPOBAHUHT
TEXHOJIOTHYECKHX MTPOIIECCOB

38. TabauuHbBIC MOJICIIH.

39. CereBble MOJICTTH

40. [TepecTaHOBOYHBIE MOJICTTH

41. JIuareuctuueckoe obecreuenne CAIIP.

42. Knaccudukanus si3pikoB CATIP.

43. Ananu3 u cpaBHEHHE OCHOBHBIX (DOPM JICTAIIH.

44. I'pynmupoBaHUeE eTajeH.

Bonpocsl s 3k3ameHa

DK3aMeH y4eOHbBIM IIJIAHOM HE MPEAYCMOTPEH.
TunoBbie TecTOBBIE 3aJaHUA:

1

Knaccudukarms mMareMaTHU4ecKuX MOJEICH MO XapaKTEPUCTHKE
0TOOpaKaeMBIXCBOMCTB OOBEKTA:

1. CrtpykTypHbIe, PYHKIIMOHAJIbHBIE.

2. MeTtaypoBHsI, MUKPOYPOBHS. MaKpOYpPOBHSI.

3. ITonHbIEC, MAKPOMO/IETIH.

2

Knaccudukanus MaTeMaTUYECKUX  MOJENEH IO

MPUHAAJIEKHOCTH  KUEPAPXUUECKOMY YPOBHIO:



A

3

CtpykTypHbIe, QyHKINOHATBHBIE.
MetaypoBHS, MUKPOYPOBHS. MAKPOYPOBHS.
[TonHbIE, MAKPOMOAEIIH.

Knaccudukanus mMaTeMaTuyecKux MOJENEH MO CTENEHU JeTanu3aliu
ONMCAHUSBHYTPH OJTHOT'O YPOBHA :

1. CtpykTypHbIE, PYHKIIMOHAJIbHBIE.

2. MeTaypoBHS, MUKPOYPOBHS. MAaKpPOYPOBHH.

3. [TomHbIE, MAKPOMOCITH.

4

Knaccudukanusa mateMaTH4eCKUX MOJIENEH N0 cnoco0y MpeacTaBIeHUs
CBOMCTBOOBEKTA!

1. AHaTUTHYECKUE, AITOPUTMHICCKUE, IMUTAIIHOHHBIC.

2. Teopernueckue, SMOUPUUECKHE.

3. [TonHbIE, MAKPOMOIEITH.

5

Knaccuduxkaiums MareMaTuyeckux Mojiesiel 1o crocoOy MoydeHUsI MOJIEIH

1. AHanUTUYECKUE, AITOPUTMUYECKUE, UMUTAIIUOHHBIE.

2. Teopernueckue, SMOUPUUECKHE.

3. [TonHbIE, MAKPOMOAEIIH.

6

I'pad sto:

1. rpaduk QyHKIIUH.

2. COBOKYIHOCTb BEPLIMH U CBSI3BIBAIOIINX UX pedep.

3. reomeTpuyeckas gurypa.

7

Mapuipyt 370:

1. MIOCJICA0OBATEILHOCTD CIOKHBIX pedep rpada.

2. KOHTYp, HE COJIEPKAIIANA TOBTOPSIOIINXCS BEPIITHH.

3. yacTh rpacda, odpa3oBaHHas IMOJIMHOKECTBOM pebdep rpada

8

[Toarpad ato:

1. MOCJIE0BATEILHOCTD CIOXKHBIX pedep rpada.

2. KOHTYp, HE COJICPKAIIUNA TOBTOPSFONTUXCS BEPILHH.

3. yacTh rpada, 00pa3zoBaHHAs OJAMHOKECTBOM pebdep rpada.9

MaTpuIlbl Ha3BIBAIOTCS Pa3PEKECHHBIMHU:

1. €CIIM OHU HE COZCpPKAT HYJIEBBIE SJICMEHTHI.

2. €CIIM B HUX YepPEAYIOTCS HYJIEBBIC U HE HYJICBBIC AJIEMEHTHI.



3. CCJIM OHU COJACPIKAT HYJICBBIC 3JICMCHTBI.

10

baHK naHHBIX 3TO:

1. COBOKYIHOCTb 0a3bl JaHHbIX b/ u cuctemsl ynpasnenus CYB/I.

2. 0a3a TaHHBIX.

3. 3aIHCh.

11

baza manHbIxX 370!

1. CTPYKTYPHUPOBAaHHASI COBOKYITHOCTh JIaHHBIX.

2. OaHK JaHHBIX.

3. 3aIuCh.

12

Dai 310 :

1. CTPYKTYPHPOBAaHHASI COBOKYITHOCTh JIaHHBIX.

2. WMEHOBAaHHAS COBOKYITHOCTBH BCEX K3EMILUIIPOB JIOTHUYCCKUX 3aIUCEeH
JTAHHOTOTHIIA.

3. 3aIHCh.

14

Cucrema ynpapieHusi 0a3aMu TaHHBIX COCTOUT U3:

1. SI3BIKOBBIX M MIPOTPAMMHBIX CPEJICTB.

2. OaHKa JaHHBIX.

3. KOMIIBIOTEPOB.

15

N30bITOUHOCTRIO B 0a3aX JaHHBIX HA3bIBACTCA:

1. yBeJIM4YeHHE uncia 0a3 B 0aHKe TaHHBIX.

2. yBeJIMYEeHHE 00beMa 0a3bl JaHHBIX.

3. MOBTOPSEMOCTD JaHHBIX B PA3JIMUHbIX 0a3ax JaHHBIX.

16

[{emocTHOCTH 6a3bl TAaHHBIX JTO:

1. XapakTepHUCTHKa (haiiia ToBoOpsIIasi 0 GU3NIECKON 1ETOCTHOCTH Oa3bl
JTAaHHBIX.

2. CBOMCTBO COJIEPKATh JIUIIIH JOCTOBEPHBIC TAHHBIC.

3. Kkiaccudukanusa aeparMeHTUPOBAHHOCTH (paiia.

17

Obecneuenne HE3aBUCUMOCTH  TPEACTABICHHBIX  JaHHBIX

JTOCTUTACTCATIOCTPOSHUEM JIBYX YPOBHEH MTPEICTABICHHUS

JAHHBIX:

1. JIOTUYECKOTO U (PU3HUECKOTO.



2. MHUKPOYPOBHS U MAaKpPOYPOBHS.

3. TEOPETHUCCKUE, SMITUPUICCKUC

18

PensitinonHOE TIpeACTaBICHHE TAHHBIX ATO MIPEICTABIICHHE:
1. B BHUJIE TaOJIALIBI.

2. CETEBOE.

3. UEepapXUYECKOe.

19

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

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

20

B pensinoHoN MoAeny TaHHBIX KOPTEKAMU HAa3bIBAFOTC:
1. CTPOKH TaOJIHIIBI.

2. CTOJIOIIBI TAOJIUIIBI.

3. COBOKYITHOCTb CTPOK M CTOJIOII0B TaOJIMIIBI.

21

B pensitionoi Moien TaHHBIX aTpuOyTaMH Ha3bIBAIOTCS:
1. CTPOKH TaOJIMIIBI.

2. CTOJIOIIBI TAOJIHITBI.

3. COBOKYITHOCTb CTPOK M CTOJIOII0B TAOJIHIIBI.

22

Knaccudukarms mMareMaTHU4ecKUX MOJEICH MO XapaKTEPUCTHKE
0TOOPaXKaeMbIXCBOUCTB OOBEKTA!

1. CtpykTypHbIe, PYHKITMOHAIIbHBIE.

2. MeTaypoBHS, MUKPOYPOBHS. MAaKpOYPOBHH.

3. [TonHbIEe, MAKPOMOJIETH.

23

Knaccuduxkarus MAaTEMATUYECKUX  MOJEJIEH IO
MPUHAIIICKHOCTH  KUEPAPXUIECKOMY YPOBHIO:

1. CtpykTypHBbIE, PYHKIIMOHAJIbHbIE.

2. MeTaypoBHS, MUKPOYPOBHS. MAaKpPOYPOBHH.

3. [TonHbIE, MAKPOMOAEIIH.

24

basza nanHnIx 5TO:!



1. CTPYKTYpPHPOBAaHHAsA COBOKYITHOCTb JTAHHBIX.

2. OaHK JaHHBIX.

3. 3aI11Ch.

25

®daiin 31O :

1. CTPYKTYPHPOBAaHHASI COBOKYITHOCTh JIaHHBIX.

2. WMEHOBAaHHAS COBOKYITHOCTH BCEX K3EMIUISIPOB JIOTHUCCKUX 3aIUCceit
JIAHHOTOTHIIA.

3. 3aIUCh

26

KHaCCI/I(bI/IKaI_[I/ISI MAaTCMaTHYCCKUX MO,ZIGJIGﬁ 110 CTCIICHH ACTAaJIN3allui
OIIMCAHUABHYTPHU OOJHOI'O YPOBHA :

1. CtpykTypHBbIE, PYHKIIMOHAJIbHBIE.

2. MeTtaypoBHSsI, MUKPOYPOBHS. MAaKpOYPOBHSI.

3. [TonHbIE, MAKPOMOECIIH.

27

Matpuiibl Ha3bIBAIOTCS Pa3pPEKEHHBIMU:

1. €CJIM OHU COJIEP>KAT HYJIEBBIE SJIEMEHTHI.

2. €CJIM B HUX YEepPEAYIOTCS HYJIEBbIC U HE HYJIEBBIEC SJIEMEHTHI.

3. €CIIM OHU HE COZCPKAT HYJIEBBIE SJIEMEHTHI.

28

IlenocTHOCTH 0a3bl JAHHBIX ITO:

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

2. CBOMCTBO COJIEPKATh JIUIIIH TOCTOBEPHBIC TaHHBIE.

3. Kkiaccudukanus 1eparMeHTUPOBAHHOCTH (aiia.

29

Kiaccudukaiys MaTeMaTHYeCKUX MOJEICH 10 XapaKTEePHUCTHUKE
0TOOPaXKaeMbIXCBOUCTB OOBEKTA!

1. CtpykTypHbIE, PYHKIIMOHAJIbHBIE.

2. MeTtaypoBHSI, MUKPOYPOBHS. MaKpOYpPOBHSI.

3. ITonHbIEe, MAKPOMO/ICTIH.

30

[lepecueT kiroua B agpec 3anucH B (aiisie 0a3bl JTaHHBIX TIPOU3BOIUTCS:
1. KelI-(QyHKIHEH.

2. OPSIMBIM YIIOPSAJaUMBAHUEM.

3. PEAUKATOM



31
ManI/IHBI Ha3bIBAIOTCA Pa3pCKCHHBIMU!

1. €CJIM OHU HE COJIEPKAT HYJIEBbIE AJIEMEHTHI.

2. €CJIM B HUX YEPEyIOTCSl HYJIEBbIE U HE HYJIEBbIC 2JIEMEHTHI.
3. €CJIM OHU COJIEP>KAT HYJIEBBIE SJIEMEHTHI.

32

Krnaccudukarms MaTreMaTnaecKux MoJIesiel 1o Crioco0y MOTyYeHUsI MOJICITH
1. AHQJIUTUYECKUE, aITOPUTMUYECKUE, UMUTAIITUOHHBIE.

2. Teopernueckue, SMOUPUUECKUE.

3. [TonHbIE, MAKPOMOJIEITH.

33

I'pad sto:

1. rpaduk GyHKIIHMH.

2. COBOKYITHOCTb BEpPIINH U CBSI3BIBAIOIINX UX pedep.

3. reoMmerpudeckas urypa.

34

MapupyT 370!

1. MOCJIEA0BATEILHOCTD CIOXKHBIX pedep rpada.

2. KOHTYp, HE COJIepPKAIINUN TTOBTOPSIOIINXCS BEPIITHH.

3. yacTh rpada, oopazoBaHHas MOJAMHOXKECTBOM pebdep rpada
35

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

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

36

IlenocTHOCTE 0a3bI JAHHBIX 3TO:

1. XapaKTepUCTHKa (ailia roBopsias o GU3nIecKoi LeTOCTHOCTH Oa3bl
JTaHHBIX.

2. CBOMCTBO COZEPKATh JUIIIb JOCTOBEPHBIE TAHHbIE.

3. Kiaccudukanusa AeparMeHTUPOBAHHOCTH (aiiia.

37

B pensiiinoHHON MOIeNM JaHHBIX KOPTEKaMU Ha3bIBAKOTCS:

1. CTPOKH TaOJIMIIBI.

2. CTOJIOIIBI TAOJIUIIBL.

3. COBOKYITHOCTH CTPOK M CTOJIOIIOB TAOJIHIIHI.
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KHaCCI/I(bI/IKaHI/I}I MAaTCMaTHYCCKUX MOII@HGﬁ 110 CTCIICHH ACTaJIN3alluHn
OIIMCAHUABHYTPU OOJHOI'O YPOBHIA :

1. CtpykTypHBbIE, PYHKIIMOHAJIbHBIE.

2. MeTaypoBHS, MUKPOYPOBHS. MAaKpPOYPOBHS.
3. [TonHbIE, MAKPOMOAEIIH.

39

Knaccudukarus MateMaTHIeCKUX MOJIENEH TTO CIOCO0Y MpeaCTaBICHUS
CBOMCTBOOBEKTA:

1. AHanuTUYeCcKue, alTOPUTMUYECKUE, UMUTALIUOHHBIE.

2. Teopernueckue, SMOIUPUUECKHE.

3. [TonHbIE, MAKPOMOJIEITH.

40

[{enocTHOCTB 06a3bl JAHHBIX 3TO:

1. XapakTepucTuka ¢aiia ropopsias o Gu3nIecKon 1eT0CTHOCTH 0a3bl
JTAaHHBIX.

2. CBOMCTBO COJIEPKATh JIUIIb TOCTOBEPHBIE TaHHBIE.

3. Kiaccudukanus nepparMeHTUpOBaHHOCTH (haiina.

41

Obecneuenue HE3aBUCUMOCTH  TPEACTABICHHBIX  JTAHHBIX

JIOCTUTAETCATIOCTPOSHUEM JIBYX YPOBHEH MpeACTaBICHUS

JTAHHBIX:

1. JIOTUYECKOTO U (PU3HUECKOTO.

2. MHUKpPOYPOBHS 1 MAaKpOYPOBHS.

3. TEOPETUIECKHE, YMITUPUIECKUE

42

MaTpuIlsl Ha3bIBAIOTCS Pa3PEIKEHHBIMHU:

1. €CIIM OHU HE COZCPKAT HyJIEBbIC JIEMEHTHI.

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

3. €CJIM OHU COJIEPKaT HYJICBBIEC AJIEMEHTHI.

43

B pensiionon Moienu JaHHBIX KOPTEKaMU Ha3bIBAKOTCS:

1. CTPOKH TaOJIHIIHI.

2. CTOJIOIIBI TAOJIUIIBI.

3. COBOKYITHOCTb CTPOK U CTOJIOLIOB TaOJIHIIBI.

11. YueOHO-MeTOAHUECKOE 00ecTeUeHH e TUCITHIIIINHBI

11.1. PekoMeHayemas quTepatrypa



1. Yepenamkos, A. A. Komnbrorepusie TexHonoruu. Coznanue, BHEIPEHUE U
UHTErpalyds MPOMBIIIJICHHBIX aBTOMATU3UPOBAHHBIX CHUCTEM B MAIIMHOCTPOCHHUH !
yueOHoe mocodue / A. A. UYUepemamkoB. — 2-¢ u3ag. — Camapa : Camapckuii
rocyaapcTBeHHbId Texuudyeckuid yausepcutet, ObC ACB, 2015. — 138 c. — Pexum
nocryma: https://www.iprbookshop.ru/92221.htmi

2. SAo6mounnkoB, E. M. KoMIBIOTEpHBIE TEXHOJOTHH B XU3HCHHOM IIMKJIC
uznenus : yaeobnoe nmocooue / E. U. SA6nounukos, 0. H. ®omuna, A. A. CanomaTtuHa.
— Camnkrt-IlerepOypr : Yausepcuter MTMO, 2010. — 188 c.

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

3. lonoBunpina, M. B. MHWaremnexryansusie CAIIP s paspabotku
COBPEMEHHBIX KOHCTPYKIIMH ¥ TEXHOJIOTUYECKHUX TPOIIECCOB | yueOHoe mocodue / M. B.
['onoBunibiHa. — 3-¢ m31. — MockBa :| UnTeprer- YauBepcuteT MHDOpMamOHHBIX

Texnonoruit (MHTYUT), A Ilu Ap Memua, 2021. — 248 c. — Pexum pocrtymna:
https://www.iprbookshop.ru/102013.html

4, lonoBunibiHa, M. B. OcnoBer CAIIP : yueOHOe mocobue / M. B.
['onoBunibiHa. — 3-¢ m3a. — MockBa : MHTepHeT-YHuBepcurer MHpOpMaMOHHBIX
Texnonoruit (MHTYUT), A Ilu Ap Menuna, 2021. — 268 c. — Pexum gocrtyna:
https://www.iprbookshop.ru/102040.html

5. Baiinmreiin, FO. B. Maremaruueckas JIOTUKa U TEOpHUS aJTOPUTMOB !
yuebHoe mocobue / FO. B. Baitamreitn, T. I'. IlenpkoBa, B. W. Baiinmreiin. —
Kpacuosipck : Cubupckuii penepanpusiii yausepcurer, 2019. — 110 c. —ISBN 978-
5-7638-4076-6. — Pexxum nocryna:

https://www.iprbookshop.ru/100046

11.2. IleproauvecKkue U31aHUA
He UCNONb3YIOMCA

11.3. HopMaTUBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTHI
He UCNONb3YIOMCA

11.4 IlepedyeHb 3JIEKTPOHHO-00Pa30BaTE/ILHbIX PECYPCOB

1. VYdeOHO-MeTOMMYECKHE MaTepHaibl Mo aucnuiumae <« HTerpupoBaHHbIC
KOMIIBIOTEPHBIE TEXHOJIOTUM TMPOCKTUPOBAHUS W TPOU3BOJACTBA» (IIEKTPOHHBIN
obpazoBarenbHbIil pecype pasmenied B UOC OTU (bumman) CI'TY umenu I'arapuna
F0.A. http://techn.sstu.ru/new/SubjectFGOS/SpisokPredmetow.aspx CChUIKA Ha
CTpPaHUILy AUCIUILITUHBI

2. Caiit OTU (pumman) CI'TY umenu [arapuna FO.A. http://techn.sstu.ru/

11.5 D1eKTPOHHO-0MOIMOTEYHbIE CHCTEMBbI
1. «OBC IPRbooks,

2. OBC «Jlanb»

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. Pecypcobl nHGOPMAITMOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH « MHTEepHET»

1. - OBC  «YHuBepcuTeTcKass  Hay4YHO-TEXHHMYECKass  OMOIHOTEKa»
(http://lib.sstu.ru);

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

3. - Db guccepraumii  Poccuiickoii  rocynapCcTBEHHON — OHMOIMOTEKH
(https://dvs.rsl.ru);

4, - MEKTyHapOIHAast pedepaTuBHas 0a3a JAHHBIX Scopus
(https://www.scopus.com);

5. - MexayHaponHas pedepatuBHas 6a3za nganHeix Web of Science

(http://apps.webofknowledge.com) u mp.
6. Ucemounuku HOC OTH CITY (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. IleyaTHble M 3JIEKTPOHHbIC 00pa3oBaTe/lbHbIC pecypchl B (opmax,
aJanTHPOBAHHBIX VI CTYJEHTOB C OIrPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI
(o1 TPy ¥ OTOKOB ¢ TAKUMM CTYJACHTAMH)

1. AnantupoBannas Bepcust HOb, 1yig vcnonp3oBaHus WHBAIMIAMU U JIMLIAMU C
OTpaHUYEHHBIMU BO3MO>KHOCTSIMH 370POBbSI

Obyuarowuecs uz uucia uneanuoos u auy c¢ OB3 obecneuenvt neuamuviMu u
(unu) 31eKMpoOHHBIMU 00PA308AMENLHLIMU PECYPCaMU 8 (opmax, a0anmupo8aHHuIX K
02PAHUYEHUAM UX 300PO8bS.

12. UudopMaunnoHHO-CIIPABOYHbIC CHCTEMbI M NpPOdecCHOHAIbHbIC 0a3bl
JAHHBIX

OOyuaromuMcs obecriedeH M0cTyn (yaaleHHbIN T0CTyM), B TOM YHCIE B cliydae
OPUMEHEHUsI  3JEKTPOHHOro  OOydYeHHs,  JUCTAHIMOHHBIX  0Opa3oBaTEIbHBIX
TEXHOJIOTHi, K COBPEMEHHBIM MPO(PECCHOHATBHBIM 0a3aM JTaHHBIX U HHPOPMAIIMOHHBIM
CIPaBOYHBIM CUCTEMaM.

12.1 Ilepeyenb UHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
He UCNONIb3YIOMCS

12.2 llepeueHnb npogeccuoHAIbHBIX 023 JaHHBIX
He UCNOIb3YIOMCS

12.3 IlepeyeHb HH(POPMANUOHHBLIX TEXHOJIOTHIl, MCIOJb3yeMbIX MNPH
OCYIIeCTBJIECHMH 00pa30BaTeJbLHOr0 Mpouecca MO0 JUCHUIUIMHE, BKJINOYas
nepevyeHb MPOrpaMMHOI0 OOecreYeHus.

OOpa3zoBaTenbpHBIA MPOIECC IO AWCIUIUIMHE O0ecredeH HEOOXOIUMbBIM
KOMIUIEKTOM JIUIIEH3MOHHOTO ¥ CBOOOJHO PacHpoCTPaHsSIEMOTO MPOTPAMMHOTO


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

oOecrieueHrs, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOACTBA (MOICKUT OOHOBJICHHIO
Ipu HEOOXOUMOCTH ).

1) JIuneH3MOHHOE MPOTPaMMHOE 00ECIICUCHUE

2) CBOOOJHO pacmpocTpaHsIeMOe MPOrPaMMHOE 00CCIICUCHHE

Kaxapiii oOywarommiics B TE€YEHHWE BCETO Teproja OOydeHHsI 00eCreunBaeTCs
WH/IMBHUIYAIbHBIM HEOTPAHMYCHHBIM JTOCTYTIOM K 3JIEKTPOHHO-OMOIMOTEYHOW CHCTEME
M 3JIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIBHON Cpejie.

13. MaTepuabHO-TeXHHYECKOE 0O0ecreYeHue

Yuebnas ayoumopus o5 nposedenus 3aHAMUL JIeKYUOHHO20 MUNA

YKOMIUIEKTOBaHA CHEIHATU3UPOBAHHON MEOETbI0 U TEXHUYECKHUMH CPEICTBAMU
oOyuenusi: 8 cronoB, 16 ctynbeB nmpoektop BENQ 631, pynoHHBIH TpPOEKIIMOHHBIN
skpaH, HOyTOyK Samsung (Intel 13/4I'6/500), mNOAKIIOUYEHHBIM B CETh C BBIXOJOM B
WuTepHer u goctynoM B HMH(OpMalMOHHO-0Opa3zoBaTenbHyto cpeny OTU (dunman)
CI'TY wumenu Tlarapuna FO.A., ydeOHO-HArJsAJHBIE TOCOOHUS, OOECIECUUBAIOIINE
TEMaTUYECKHUE UIUTIOCTPAIMK 10 paboyeil mporpaMMe TUCHUTLITUHBI.

[Mporpammuoe ob6ecriedenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

Yyebnas ayoumopus 0na nposedeHusi 3aHAMUL  CEMUHAPCKO20  MUNQ,
8bINOJIHEHUST KYPCOBLIX pabOm, meKyuje20 KOHMpPOJis U NPOMENCYMOUHOU ammecmayuu,
2PYNNOBbIX U UHOUBUOYATILHBIX KOHCYTbMAYUL.

VYKOMILJIEKTOBAaHA CHIEHUATM3UPOBAHHON MEOENbI0 U TEXHUUECKUMU CPEJICTBAMHU
oOyuenusi: 8 crojnoB, 16 ctynbeB mpoektop BENQ 631, pynoHHBIH MPOEKIIMOHHBIN
skpaH, HOyTOyKk Samsung (Intel 13/4I'6/500), mNOAKIIOUYEHHBIM B CETh C BBIXOJOM B
NutepHer u goctynoMm B HH(pOpMaIMOHHO-0OpazoBaTenbHyto cpeny DTU (dumuan)
CI'TY wumenun TIarapuna FO.A., ydeOHO-HarjAIHble NOCOOMS, OOECIEUMBAIOLIUE
TEMaTUYECKUE UIUTFOCTPAIMH 110 paboyeil mporpaMMe TUCIUTITUHBI.

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

Vs Z-
Pabouyro nporpammy coctaBui, K.T.H ~———— [ A.I". JIBoiines /




14. Tono/iHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepkaeHsl Ha 3acenannn Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




