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Heﬂblo 0C60€HUA 0ucuunﬂunbl «ABTOMAaTH3AIUSA pacqéTa " IIPOCKTUPOBAHUA CUCTEM OTOILIICHUI)

1. EJIX OCBOEHUA JUCHHUITJINHBI

ABJICTCA: CUCTCMHOC U3JIOXKCHUC HOHO)KGHHﬁ, COCTaBJIAIOIIUX (I)I/I3I/ILI€CKYIO CYHIHOCTH TCIUIOBO3AYIIHOTO U
BJIAJKHOCTHOT'O PCXKUMOB 3JaHUA U NPCACTABIAIONIUX OCHOBY HU3YYCHHA TCXHOJIOTIMU oOecrecucHus MHKPO-

KJIAMATA.
3aoauu:

® 03HAaKOMJIEHHME CTYJECHTOB C COBPEMEHHBIMU cUcTeMaMu aBToMaTuueckoro npoektuposanus (CAIIP) cu-
CTEM TEIJIOCHAOKEHMS,

Z[I/ICI_II/IHJ'H/IHEI b1.B.04 ((ABTOMaTI/ISaI_II/IH pacqéTa U IPOCKTUPOBAHUA CUCTEM OTOIUICHUSA» OTHOCHUTCA K

o3HakoMyIeHue ¢ Matemarnueckumu CAIIP;
o3HakomiieHue ¢ rpapuueckumu CAIIP;
o3HakomiieHue ¢ opucubiMu CAIIP;
MOJTyY€HHUE IPAKTUYECKNUX HABBIKOB IIPOEKTUPOBAHMS ¢ TpUMEHEHHEM coBpeMeHHbIX CAIIP;
aHaJIN3 aBapul, aBapuiHbIX cutyauui, uHuuaeHToB TI'C Ha OIIO.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

BapHaTUBHOU YacTH, (HOPMUPYEMOH ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.
IIpepexBu3nThl AucLUIUIUHbL «TemnocHabxeHue», «I'azocHabxkenue», « TemnoreHepupyomue ycra-
HOBKI», «OCHOBBI TEOpUU TOPEHUS U B3pbIBa», «Oprannzanus paboT B SKCTpEMaJIbHBIX YCIOBHSIX U aBapuii-

HBIX CUTYalUAX>.

3. IJIAHUPYEMBIE PE3VYJIBTATbBI OBYYEHUS 11O JUCHUIIJINHE

HnaHpreMHe PE3yJIbTaThbl O6yLICHI/I$[ o AUCHUIIINHE, COOTHECCHHBIC C INIAHUPYCMbIMHU PE3YyJIbTaATAMHU

ocoenusa OIIOIT:
IInanupyemMele pe3yabTaThl OOYUYEHHMS 110 JUCLIUIIIINHE
dopmupyembIe py' pesy. y ) HanMeHOBaHHe
KOMIIETEHIIUH B COOTBETCTBHH C HHINKATOPOM JOCTIIKCHUS KOMITETCHITUN OLEHOTHOTO
(kom, coaepxanue WMHIukaTop TOCTIKEHHUS KOMIICTCHITHH Pe3ynbraTer 00yueHus cpesicTBa
KOMIIETEHIINHN) (kom, conepkaHre HHAUKATOPA) IO JUCIMIIJIMHE

ITIK-3. Crioco6eH BEI-
MOJIHATH OPraHU3ALUIO
paboTHI HCTIOTTHUTENEH U
KOHTPOJb paboT IO Mpo-
€KTHPOBAHHIO CHCTEM
OTOIIJICHUS, BCHTHUJIALIUNA
Y KOHJULIMOHUPOBAHUS
BO3/yXa 00BCKTOB KaITH-
TaJIbHOTO CTPOUTEIb-
CTBa.

TIK-3.1 3Haet nopsi 10K BblIa4l UCXOIHBIX
JAHHBIX IS pa3paOOTKH MPOESKTHOM OKY-
MEHTALNU CUCTEM OTOIUICHUS, BEHTHIIALUU U
KOHIUITMOHUPOBAHHS BO3/IyXa; TPEOOBAHIS
HOPMATHBHO-TEXHUYECKOH TOKYMEHTAITUH U
HOPMATHBHBIX IIPABOBEIX aKTOB K pa3paboTke
1 0(hOPMIICHHUIO TEXHUYCCKHUX 3aaHUI Ha CO-
37]aHuE pa3jena NPOEeKTHOW JOKYMEHTaluu
CHUCTEM OTOTUICHUS, BEHTHISALIUU ¥ KOHTUITHO-
HUPOBaHHS BO3/1yXa; BUIbI MPOEKTHBIX paboT
U TpeOOBaHMS K KBaTH(PHUKAIINN HHKCHEPOB-
MPOEKTHUPOBIIUKOB; MOPSAIOK U CIIOCOOBI MPO-
BEJIEHUS] TEXHUKO-DKOHOMUYECKOTO aHaIN3a
MPUHATHIX PEMICHUN TpH pa3paboTKe pasiena
MPOEKTHOM JIOKYMEHTALIMU CUCTEM OTOILIE-
HUSl, BEHTHILIINH U KOHIUIIMOHUPOBAHUS BO3-
Ityxa; TIOPS0K KOOPAWHAIINK PabOT MEXITY
pa3paboTYNKaMy BHYTPH MPOCKTHOTO MOIpa3-
JIEJIEHUS] U MEXKIY TOApa3aeNeHUIMH 10 BBI-
IIOJIHEHUIO ITPOEKTHOM oKymMeHTauuu; [Tops-
JIOK TIPOXOKIEHHSI SKCIIEPTU3BI IPOSKTHOM
JIOKyMEHTAIIUH.

[1K-3.2 Ymeer onieHuBath pazpadbarsiBacMble
MPOEKTHI U TEXHUUYECKYIO JOKYMEHTALHUIO CHU-
CTEM OTOTUICHHS, BEHTHISINU ¥ KOHAUITHOHH-
POBaHUS BO3IyXa Ha COOTBETCTBHE TPeOOBa-
HUSM HOPMAaTHBHO-TEXHUYECKOH JOKYMEHTAa-
IIUM 1 HOPMATUBHBIX MTPABOBBIX aKTOB, CIICITH-
AIBHBIM TEXHUYECKUM YCIIOBHSIM U 33TaHHBIM

3naem nipaBua BBINON-
HEHUS U 0POPMIICHIS
MPOEKTHOW JOKYMEHTA-
IIUM B COOTBETCTBUU C
TpeOOBaHUSIMH HOpMa-
TUBHO-TEXHUYECKHUX JI0-
KYMEHTOB.

Ymeem paGorats c xa-
TaJOraMy U CIPaBOYHH-
KaMU, 3JICKTPOHHBIMU
0a3aMH JaHHBIX,
0(hOpPMITATH TPOCKTHYIO
JIOKYMEHTAIHIO.
Bnaoeem Br160pomM 000-
PYJOBaHUS U apMaTypHl,
KOMITOHOBKOM 1 pa30uB-
KOH uepTexa JUist BbI-
TIOJTHEHUSI OTIENTbHBIX
y3JI0B U 3JICMEHTOB CH-
CTEM TeIUIora3ocHabxe-
HUSI HA OMACHBIX MPOU3-
BOJICTBEHHBIX O0BEK-
Tam.

PeliTuHr-KOH-
TPOJH

Tectrl

PI'P




TEXHHKO-3KOHOMHUYECKUM II0Ka3aTeNsIM;
OTIPEJICTISITH KaJIeHJapHble CPOKH Havasa U
OKOHYaHHMS MPOCKTHPOBAHUS CUCTEM OTOIIIIE-
HUS, BeHTHISIIMY ¥ KOHAWIIMOHUPOBAHUS
BO3/lyXa; ONPENCISITh KpUTepHn 0T0O0pa mc-
MOJTHHUTENIEH paboT 1Mo pa3paboTKe MPOESKTHOM
JOKYyMEHTAIlH CUCTEM OTOIUICHHUS, BEHTHIIA-
IIMH ¥ KOHIULINOHUPOBAHUS BO3/lyXa; IpUMe-
HATH TpeOOBaHMS HOPMATHBHO-TEXHUYECKOM
JOKYMCHTAlMU 1 HOPMATUBHLIX IPAaBOBBLIX
aKTOB NP 0()OPMIICHNH CHIENUATILHBIX TEXHH-
YEeCKHX YCJIOBHH Ha POEKTHPOBAHHE CUCTEM
OTOIUIEHHS, BEHTHISIIMU ¥ KOHAWIIMOHUPOBa-
HUSI BO3/lyXa

IIK-3.3 Biageer cocTaBlieHMEM IUIaHA-Tpa-
(hmKa MPOEKTUPOBAHMSI CUCTEM OTOIUICHHS,
BEHTWISLINY ¥ KOHJULIMOHNPOBAHUS BO3IyXa;
BBIIIOJTHEHHEM IPOBEPOYHBIX PACUETOB CHU-
CTEM OTOIUICHUS, BEHTWIALMH ¥ KOHIULINOHH-
POBaHMs BO3JyXa; KOHTPOJIEM COOIIOICHUS
TCXHOJIOT'UH CTPOUTCIIbHO-MOHTAXKHBIX U CIIC-
UaJIbHBIX pa60T Ipu CTPOUTEJIILCTBE CUCTEM
OTOIUIEHHS, BEHTHJLIINU U KOHAUIIMOHNPOBaA-
HUS BO31lyXa; (POPMUPOBAHUEM TIEPEUHS U
odopmileHHE crienUABHBIX TEXHUYECKUX
YCIIOBUI Ha MPOEKTUPOBAHNE CHCTEM OTOILIE-
HUSI, BEHTWISIMN ¥ KOHJUIIMOHHPOBAHMS BO3-
JayXa.

T1K-4. Cniocoben o6na-
JaTb 3HAHUSIMU METOJ0B
NPOEKTUPOBAHHUS C HC-
M0JIb30BAHUEM YHUBEP-
CaJIbHBIX U CHEIUAIN3H-
POBaHHBIX POTPAMMHO-
BBIYUCIIUTEIIBHBIX KOM-
IJIEKCOB U CUCTEM aBTO-
MaTH3UPOBAHHOIO MPO-
€KTUPOBAHMS

I1K-4.1. 3naeT npaBmiia IPUMCHECHHS
po(eCCUOHANBHBIX KOMITBIOTEPHBIX MPO-
TPaMMHBIX CPEJICTB ISl OCYIIEeCTBICHUS
pacueToB CUCTEM OTOIUICHUS, BEHTHJIS-
IIUU ¥ KOHJAUIIMOHUPOBAHISI BO3/TyXa;
(hyHKIIMOHATBHBIC BO3MOXKHOCTH TTPO-
rpaMMHOTO oOecrieueHus st HHpopMa-
[IMOHHOTO MOJISTMPOBAHUS 00BEKTOB Ka-
MUTAILHOTO CTPOUTENILCTBA; (OpMAThI
repeavn JaHHBIX HHPOPMAIIMOHHON MO-
JIeNTH, B TOM YUCJI€ OTKPHITHIX.

IIK-4.2 YMeeT ucIoyib30BaTh TEXHOJIOTHH
WHGOPMAITIOHHOTO MOJICIMPOBAHUS TTPH
pEIIeHUN CIIeINAIM3UPOBAHHBIX 3a71ad Ha
JTarne >KU3HEHHOTO ITHKJIa 00BEKTa Kallu-
TaJIBHOTO CTPOUTENIBCTBA; BEIOUPATH CIIO-
COOBI U aNTOPUTM PabOTHI B IPOTPAMM-
HBIX CPEICTBax s pa3paboTKH TEXHOJIO-
TUYECKUX U KOHCTPYKTHUBHBIX PEIICHUN
CUCTEM OTOILICHUS, BEHTUISIIIUY U KOH-
TUIIMOHUPOBAHUS BO3TyXa; OTOOpakaTh
JTaHHBIC NH()OPMAITMOHHON MOJIETTH B TPa-
(hryecKOM U TaOJIMYHOM BUJIC.

TIK-4.3 BnazneeT npoBepkoil co3jaHHOMN
UHGOPMAITIOHHOW MOJIEIH CUCTEM OTOII-
JICHUS, BEHTUIALUU U KOHIUITHOHUPOBA-
HUS BO3/IyXa WHKEHEPHOH nudpoBoit Mo-
JIeJTn MECTHOCTH;, BrIoTHeHNEe TeXHUKO-
SKOHOMHUYECKOTO aHAIN3a MPUHATHIX pe-
[IeHUH IpH pa3paboTKe CBOAHOM nudpo-
BOI MOZIETTH 00BbEKTa KalTUTAIbHOTO
CTPOUTENBCTBA B YACTH, Kacarollencs
paszena CUCTeM OTOIUICHUS, BEHTUIISIITUI
Y KOHJIMITMOHUPOBAHUS BO3/IyXa.

3naem tpeboBaHMSA
HOPMATHUBHBIX MIPABO-
BBIX aKTOB, HOpMa-
TUBHO-TEXHUYECKHUX J0-
KYMEHTOB TI0 TTPOCKTH-
POBaHUIO U CTPOUTEITb-
CTBY CHUCTEM TEILIOTa30-
CHA0>XCHHSI Ha OTTACHBIX
MIPOU3BOICTBEHHBIX
00BeKTax.

Ymeem BHITIOMHATH HE-
00X0IMMBIC PacUeTHI,
OCYIIECTBIIATH cOOp, 00-
paboOTKy W aHAJIA3 WC-
XOJHBIX JTAHHBIX IS
BBITIOJTHCHUST KOMIIOHO-
BOYHBIX PEUICHHI, CXEM
¥ pa3BOAKH TPyOOIIpo-
BOJIOB CHCTEM TEILIOra-
30CHA0KCHHMSI.
Bnaaoeem cbopoMm u aHa-
JIU30M HArpy30K Jjis
BBITIOJTHCHUS TH]IPABIIU-
YEeCKOTO U TETIJIOBOTO
pacueToB, aHAJIM30M Ba-
PUAHTOB TEILIOBOM
CXEMBI B BEIOOD ONTH-
MaJIbHOTO PEIIeHHUs CH-
CTeM Terurora3ocHabxke-
HUS Ha OTIACHBIX TPOU3-
BOJICTBEHHBIX OOBEKTAX.

PeWiTnHT-KOH-
TpOIH
3auer




4. OBBEM U CTPYKTYPA JUCIHHUIIVINHbI

TpyaoeMKOCTh NUCIUIUIMHBI COCTABISIET 7 3a4€THBIX eANHMIIL, 252 yaca.

Temarnueckuii mJIan
(¢popma o0yuenus: — 3a04Hast

Buzpl yueOHo# paboThl,
BKJIIOYAsi CAMOCTOSTEIIbHYIO

<
=
8 | paboTy CTYJCHTOB H TPYJI0- ":83
= 2 @DOopMBI TEKYIIETO
e § EMKOCTS (B qacalx) QE KOHTpOJIS yCIIeBae-
Ne | HammeHOBaHHWE TeM W/UIM Pa3IeNoB/TeM | 9 2] e > E g e MOCTH,
n/n JIUCLIATUIMHBI 3 = =| 8 x| & x é =4 L (bopma nmpomeKyTod-
O % E E E % é = E E § HOIf aTTecTayu
Q
T & % § § =5 é‘ % S g (no cemecmpam)
= |8 | 2% S
m

1 2 3 4 5 6 7 8 9 10

1 |BBexenue. 3amaum aBTOMaTH3AINH
POEKTUPOBAHUS CUCTEM MUKPOKJIIH- 4| 1-2 9
Mara.

2 |CucreMHBbII NOOX0 K POESKTUPOBA- 2
Huto. CTpyKTypa mporecca IpOoeKTHPO- 4| 34 ) 9
Banust. Mecro CAIIP B TexHOMOTHYE-

CKOM ITpoliecce MPOSKTHUPOBAHHUSL.
Marematndeckoe oOecrieueHe aHa-

3 |/1M3a POEKTHBIX peenuii. Kommo- 4| 5.6 ) 9 1 pedTuHr-
HEHTBI MAaTEeMaTU4ECKOT0 o0ecreue- KOHTPOJIIb
HUSL. 2

4 |CAIIP rerutocnaGxenus (Ha 6aze 4| 7.8 4 ) 9
naketa Zulu)

5 |[Maremarunueckas CAIIP 4 | 9.10 4 9
(MathCAD); )

6 I'papmnueckas CAIIP (na 6aze Kom- 4 1112 4 ) 9 2 pedTHHr-
nac); KOHTPOJIb

7 |Odpducnas CAIIP CTC (na Oaza 4 1314 4 ) 9
MS-Word, MS-Excel) 2

8 |BIM-texHonorun 4 | 15-16 2 9
DproHoMmuka pabodero Mecra, oprrex-

g [HUK3, rpadUYecKUe CTaHIMH, PacIpe- 4 |17-18 1 2 10 3 pedTuHr-
NENEHHOE U CETEBOE MPOCKTUPOBAHMUE. KOHTPOJIb
[Tepcnektupsl pazButus 110.

Hannune B qucrimmummuae KIT/KP + +
Bcero 3a 4-oii cemecTp 108 10| 16 82 3auér, KII
Hroro no xucnuminHe 108 10| 16 82 3auér, KIT

Couepmalme JEeKIMOHHbIX 3aHATHII 0 AUCHHUILIUHE

Tema 1. /lanbl HayaJIbHBIE CBEICHUS O MPOLIECCE MPOSKTUPOBAHMS TEXHUUECKUX 0OBEKTOB, U3JI0KEHBI OC-
HOBHBIE MOHATHUS CUCTEMOTEXHUKH, TOsICHEHBI cTpyKTypa CAIIP 1 ee MecTo B psany Apyrux NpOMBIILUICH-
HBIX aBTOMATHU3UPOBAHHLIX CUCTCM.
Tema 2. [laétcs Texanueckoe ooecneuenne CAIIP, ocHoBHOe BHUMAaHHE YEICHO JOKAIBHBIM U KOPITOpa-
THUBHBIM BBIYUCIINTCIBHBIM CCTAM. PaCCMOTpeHBI HaI/I6OJIe€ pPacnpoCTPaHCHHBIC TUIIbI JIOKAJIbHBIX CeTeﬁ,
METO/Ibl TOCTYIa, TPOTOKOJIBI U XapaKTEPUCTUKU KaHAJIOB Mepelayyl IaHHBIX B BEIYUCIUTEIbHBIX CETAX.




Tema 3. [IpuBoasTCs CBEA€HUS O MOAEIAX U METOJIaX, UCIIOJIb3YEMbIX ISl aHaJIM3a IPOEKTHBIX PEIICHUH Ha
Pa3MYHBIX HEPAPXUIECKUX YPOBHIX, HAUMHAS C METO/Ia KOHEUHBIX 2JIEMEHTOB ISl aHAN3a ToJel pu3nde-
CKUX BEJIMYMH U KOHYasi OCHOBAaMHU UMUTAILIMOHHOTO MOJEIUPOBAHUS CUCTEM MAaCcCOBOTO OOCITYKUBAHMSL.
Tema 4. M35105%x€HBI IOJXOIBI K TEOMETPUIESCKOMY MOJICITUPOBAHHIO U 00paboTKe Tpaduueckoil HHPopMa-
UM [T €€ BU3YyalIU3alluu.

Tema S. M3yuaroTcst METObI MAPAMETPUYECKOTO U CTPYKTYPHOTO CHHTE3a MPOEKTHBIX PELICHUHN U3JI0KECHBI.
Jlan 0030p KpUTEpHUEB ONTUMAIIBHOCTH M METOJIOB MAaTEMaTHUECKOTO IPOrpaMMHUPOBAHUS JIS pacyeTa oIl-
TUMAaJIbHBIX 3HAUEHUN MPOEKTHBIX MapaMeTpPOB.

Tema 6. PaccmaTpuBatorcst popmanusanuy CTpYKTYPHOTO CUHTE3a U OXapaKTepHU30BaHbl IEPCIEKTUBHbIE
METO/Ibl €T0 BBIIIOJHEHUS.

Tema 7. IIpencraBiena obuas cTpykTypa nporpaMmMHoro u uapopmanuonsoro ooecnedenuss CAITP. Oc-
HOBHOE BHUMaHHE y/ICJICHO 00CTYXKHBAIOIIUM TojicucTeMaM, B Tom yrciie CASE-noacucremam pa3paboTku
IIPOrPaMMHOT0 00ecreueHHsl.

Tema 8. 3HaKOMUT YUTATENS C COBPEMEHHBIMU CPEJCTBAMH KOHLIENITYaJIbHOTO MPOEKTUPOBAHUS CIIOKHBIX
CHCTEM, C IOJX0/IaMU K CO3JJaHUIO HHTETPUPOBAHHBIX CUCTEM IIPOCKTHUPOBAHUS U yIpaBJIeHUs Ha Oa3e Me-
tonuk u cranaaptos STEP.

Tema 9. npuBeneHb! KpaTKUE CBEICHUS O BaXKHBIX MEKAYHAPOJIHBIX CTaHAapTax B 00J1acTH MH(POPMaIIMOH-
HOM MOAJIEP’KKH MPOEKTUPOBAHUS U POU3BOICTBA IPOMBIIIJIEHHON MPOAYKIIHH.

Conep:xanue J1a00paTOPHBIX 3AHATHI MO TUCHUIJIMHE

Ne Ne Kon-Bo
HaumenoBanwue pazaena, TeMbl
n/m | pazzuena 4acoB
1 1 OcHoBbl paboThI B Zulu. 1
2 2 ITaker MathCAD kak CAIIP TC. |
3 3 Crrertuuka npumenenwns makera MathCAD mist pacué€ra cucteM TeriocHao- 1
KEHUS
4 4 Coznanmne gparmMenTa. 1
5 5 Cosznanme uepTexei (BKIIOYAs aCCOIMATUBHBIC BUJIbI). 1
6 6 ABTOMAaTHYECKOE CO3/IaHUE YEPTE}KEH. 1
7 7 Pabora ¢ 6ubnnorexkaMu. ABTOMAaTH3alKs CO3JAHMSI CIIOKHBIX COOPOK. 1
8 8 ABtoMartuzaius odhopmiIeHHs ToKkyMeHTanuu (Ha 6aze MS-Word). 1
9 9 ITaker MS Excel kak CAIIP. 2

5. OHEHOYHBIE CPEACTBA JUIA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUS TUCIUTLIIMHBI
U YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOMN PABOTHI
CTYAEHTOB

5.1. Texkyuiuii KOHTPOJIb YCIIEBAEMOCTH
OneHuBaOUIMMK CPEACTBAMH IJIs TEKYILETO KOHTPOJIS yCIIEBAEMOCTH SIBJISIFOTCSI PEUTHUHI-KOHTPOJIH.

Peumune-xonmponv Ne 1

[aiiTe onpeneneHue NOHIATHS “TIPOSKTUPOBAHUE .

Yro sBisieTcs IPEAMETOM U3yUEHUS B TEOPUU CUCTEM?

HazoBuTe npusHaku, NpuCyILIUe CI0KHOM cucTeMe.

[TpuBeauTe NpUMEpPBI HEPAPXUUECKON CTPYKTYphl TEXHUUYECKUX OOBEKTOB, UX BHYTPEHHUX,
BHEUIHUX U BBIXOJIHBIX IaPAMETPOB.

[TpuBenuTe mpuUMeEphI yCI0BHIA pabOTOCTIOCOOHOCTH.

[ToueMy npoekTHpOBaHUE OOBIYHO UMEET UTEPALMOHHBIN XapakTep?

Kakue npu4nHbI NpuBey K NosBIEHUIO U pa3BuTHio CALS-texHomornn?

[TpuBenuTe mpuMepsl MPOEKTHBIX MpOLEYp, BbionHsAeMbIX B cuctemax CAE, CAD, CAM.
UTO MOHUMAIOT MO KOMIUIEKCHON aBTOMaTU3UPOBAHHON CUCTEMOI?

b=
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1.
. [losicauTe cocTaB M Ha3HaYCHUE YCTPOUCTB rpauIeCcCKOi paboveil CTaHIIHNH.
13.
14.
15.

16.
17.
18.
19.

10. HazoBHTE OCHOBHBIEC THUIIEI MPOMBIINIJICHHBIX aBTOMATU3WUPOBAHHBIX CUCTEM U BUIBI UX obec-
ICYCHUA.

Petimune-konmpono Ne 2

11. HazoBute ocHOBHBIE dyHKIIMK aBToMatu3upoBaHHbIX cucteM: CAIIP, ACVII, ACYTII,
ACU.

12. TTosicauTe cOCTaB M Ha3HAYEHUE YCTPOUCTB IpauIeCcKOi pabodeil CTaHIINH.

13. Yo Takoe “pactepuzanusa’ U ‘“‘BeKropuzanus’?

14. JlaitTe onpeesieHre 00IacTH aIeKBATHOCTH MaTeMaTHIECKON MOJICITH.

15. [IpencraBbTe cXeMy IHIPOMEXaHUYECKOM CUCTEMBI (IIMJIMH/Ipa ¢ TIOPIIHEM) B BUIE rpada,
MTOCTPOMTE MOKPBIBAKOLIEE AEPEBO, 3AMUILNATE MATPUILy KOHTYPOB U CEUECHHIA.

16. UTo MOHUMAIOT MO MTOCTOSIHHOM BpeMeH! (PU3NUECKOI CUCTEMBI?

17. Kakum 06pa3oM 00ecreunBaeTCs CXOAMMOCTE uTepanuit npu pemenun CHAY?

18. Yro monumMaror nmog 061acteio paboTocnocoOHoCTH?

19. Hosicaute CYIIHOCTH COOBITHIHOTO METO/1a MOJICITHPOBAHHS.

20. Yro Takoe “napamerpudeckas MOAENL” U “acCOLMATUBHOE MOJEINPOBaHKE”?

Peumune-xonmpono Ne 3

21. [laiite popMyIHPOBKY 337a91 MaTEMaTHYECKOTO IPOTPAMMHUPOBAHHUSL.

22. B 4yeM 3aK/I04aroTcs TPYJHOCTU PEIIEHUS] MHOTOKPUTEPHAIBHBIX 3a7a4 ONTUMHU3ALUN?

23. Yro Takoe “mHOxecTBO [lapero™?

24. Ilpusenute npumep U-NJIN rpada mist HekoToporo 3nakomoro Bam npunoxeHus.

25. Kakue ¢yHxnum BeimosHseT ceteBoe [10?

26. YTo NOHMMAIOT 104 MEeHeKepoM U areHToM B 110 ynpasieHus cetpro?

27. OxapakTepu3yiTe pa3Iindus MEKIy TeICKOH(EepEHITUEH 1 BUICOKOH(EPEHITUEH.

28. Ha3zoBUTE OCHOBHBIE CTaINU IPOEKTUPOBAHNS TEXHUUECKUX CUCTEM. J[J1s1 4ero Hy»KHO Mpo-
TOTUIIHPOBAHUE?

5.2. IIpomeskyTOUHAS aTTECTANMS

Bonpocul k ax3ameny

[laiiTe onpeneneHne NOHATHA “IIPOEKTUPOBAHUE”.

Urto siBRsieTcs mpeAMETOM U3yUYEeHUSI B TEOPUU CUCTEM?

HazoBute npusHaku, NpUCYLIUE CI0KHON CHCTEME.

[TpuBenuTe mpuMepsl HEPAPXUUYECKOM CTPYKTYPbl TEXHUUECKHX OOBEKTOB, UX BHYTPEHHUX, BHEII-
HUX U BBIXOJHBIX apaAMETPOB.

[TpuBeauTe MprUMEpPHI YCIOBUM PaOOTOCITIOCOOHOCTH.

[Touemy poeKTUPOBAaHUE OOBIYHO UMEET UTEPALTOHHBIN XapakTep?

Kakue npuuuHbl npuBeny K nosiBjieHuo 1 pa3Buturo CALS-texHomoruun?

ITpuBenuTe npuMepsl MPOEKTHBIX MPOLENYP, BbloaHsAeMbIX B cuctemax CAE, CAD, CAM.

UTo NOHMMAIOT O] KOMILJIEKCHOM aBTOMAaTU3UPOBAHHON CUCTEMOM?

. HazoBuTE OCHOBHBIC THIIEI MPOMBIINIJICHHBIX aBTOMATU3UPOBAHHBIX CUCTCM U BUIBI UX obecrneue-

HUSL.
Ha3zoBure ocHoBHble pyHKIIMHN aBTOMaTu3upoBaHHbIX cucreM: CAIIP, ACVYII, ACYTII, AC/.

Yro Takoe “pactepuzanus’ U “BekTopuzauus’?

JlaiiTe onpeneneHne 001acTH aIeKBATHOCTH MAaTEMATUIECKON MOJIEIIH.

[IpencraBbTe cxemMy THAPOMEXAaHUYECKOW CHUCTEMBI (IMJIMHIpA C MOpPIIHEM) B BUae Trpada, mo-
CTPOMTE MOKPBIBAIOLIEE JE€PEBO, 3ATUIINTE MATPUILY KOHTYPOB M CEUEHHUU.

UTO MOHUMALOT ITOJ] TOCTOSIHHON BpeMEHU (DHU3NIECKON CUCTEMBI?

Kakum o0paszom obecrieunBaeTcsi CXOIUMOCTh uTepanuit npu pemeann CHAY?

UTo NOHUMAIOT T10J] 00JIACTHIO paboTociocoOHOCTH?

[MosicHuTe CYIIHOCTH COOBITHITHOTO METO/Ia MOACIUPOBAHHUSL.
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27.
28.

—

15.
16.
17.
18.
19.
20.
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22.
23.
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26.
27.

Urto Takoe “mapameTrpudeckas MOJIETs” U “‘aCCONMaTHBHOE MOJEIHpOBaHue”?

Haiite GopMynHpOBKY 3a1a4i MATEMATHYECKOTO MPOTPAMMHUPOBAHUSI.

B ueM 3akmrouaroTcst TpyAHOCTH PEIIEHUS] MHOTOKPUTEPUAIBHBIX 33/1a4 ONITUMHU3aLNN?

Uro Takoe “mHOxkecTBO [lapeTo”?

[Mpusenure npumep U-MJIU rpada s HEKOTOPOro 3HAKOMOTO Bam mpuioxeHus.

Kakue ¢pynkuuu Beinonuser ceresoe 1107

Uto monumaroT noj MmeHempxkepom u areHToM B [10 ympaBieHus ceTbio?

OxapakTepu3yiTe pa3nuuusi MeX1y TeJIeKOHpepeHIuel 1 BUIeOKOHpEpeHIIUueH.

Ha3zoBurte 0CHOBHBIE CTaIH MPOEKTUPOBAHUS TEXHUYECKUX CUCTEM. {11 4ero Hy>XKHO MPOTOTH-
nupoBaHue?

5.3. CamocTosTebHast padoTa 00y4aromerocs

. [onsTusa “npoexkrupoBanue”’, 00BEKT, MPEAMET U3YUEHHUS B TEOPUU CUCTEM?

IIpu3HaKy ¥ XapaKTEPUCTUKU CIIOKHON CUCTEMBI.

[TpuBenuTe MpUMEpPHl HEPAPXUUECKON CTPYKTYPbl TEXHUUECKHX 00bEKTOB, UX BHYTPEHHUX, BHEIlI-
HUX U BBIXOJHBIX [1apaMETPOB.

[TpuBeauTe npuMeEpsl yCI0BHIA pabOTOCTIOCOOHOCTH.

[ToueMy npoekTHpOBaHUE OOBIYHO UMEET UTEPALIMOHHBIN XapakTep?

Kakue npu4nHbI NpuBEH K NOsABIEHUIO U pa3BuTHio CALS-texHomornn?

[TpuBenuTe npuMepsl MPOEKTHBIX MpOLEYp, BbionHsAeMbIX B cuctemax CAE, CAD, CAM.

YTo NOHMMAIOT 10T KOMIUIEKCHON aBTOMAaTU3UPOBAaHHON CUCTEMOM?

HazoBuTe OCHOBHBIE THIIBI IPOMBIIIIEHHBIX aBTOMaTU3UPOBAHHBIX CUCTEM U BHJIbI UX oOecreue-
HUSL.

. HazoBuTe ocHoBHBIE (hyHKIIMU aBTOMaTtu3upoBaHHbIX cucteM: CAIIP, ACYIIL, ACYTII, ACA.

. IlosicHuTe cocTaB M Ha3HAYEHUE YCTPOMUCTB rpaduueckoil paboueil cTaHIuu.

. Uro Takoe “pactepuzanus’ U “BekTopu3arus’?

. JlaliTe onpenenenne 061acTH aAeKBaTHOCTH MaTeMaTHUYECKOM MOJIEIH.

. IlpencraBpTe cXeMy I'MJIpOMEXaHHUYECKON CUCTeMbl (LIMJIMHApPA ¢ MOPLIHEM) B BUAE rpada, mno-

CTPOMTE NMOKPBIBAIOLIEE AEPEBO, 3AIIUIIUTE MATPULLY KOHTYPOB U CEYEHUN.

UTo NOHMMAIOT NOJT OCTOSTHHOW BpEMEHH (PU3UUECKON CUCTEMBI?

Kakum 00pazom obecnieunBaeTCsi CXOQUMOCTh UTepanuii mpu pemennu CHAY?

Uto monuMaroT o o6macteio paboTocmocobrocTn?

IlosicauTe CYIIHOCTBb COOBITHUITHOTO METOAa MOACIMPOBAHUA.

Uro Takoe “napaMeTpuyecKkas MoJeNib” U “accCoMaTUBHOE MOJEIUPOBaHUE ?

Haiite hopMyTupOBKY 3aa4l MATEMATHIECKOTO TPOrPAMMUPOBAHHUS.

B uem 3akmrouaroTcst TpyAHOCTH PELIEHUS] MHOTOKPUTEPUAIBHBIX 33/1a4 ONITUMHU3aLnn?
Uro Takoe “mHOxkecTBO [lapeTo”?

[Tpuseaure npumep NU-NJIU rpada ans HekoToporo 3HakoMoro Bam npumnosxeHusl.
Kakne ¢pynkumu BeimomnusieT ceresoe [10?

Uto noHuMaroT noj MeHempxkepoM u areHToM B [10 yrnpaBneHus cetbro?
Oxapakrepu3yiTe pa3indus MEXy TeJICKOHPEPEHIIUEH 1 BHICOKOH(PEPEHITUEH.
Ha3zoBure ocHOBHBIE CTaIUK MMPOEKTUPOBAHUS TEXHUYECKUX CUCTEM. [[JI1 4ero Hy»KHO MPOTOTH-
nupoBanue?

®onx oneHOUHBIX MaTepranoB (POM) ais npoBeeHUs AaTTECTALUU YPOBHS C(OPMUPOBAHHOCTH KOM-

neTeHIni

00y4aromuxcs Mo AUCUUIUIMHE 0(QOPMIISETCS OTACIBHBIM TOKYMEHTOM.



6. YYHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEHEHHUE JUCHUIIVINHbI

6.1. Kuuroo6ecneyeHHOCTH

HaumenoBanue nutepaTypbl: aBTOp, Ha3BaHUE,
BHJ] U3/1aHUS, U31AaTEIbCTBO

TI'on us-
HOaHus

KHHUI'OOBECIIEYEHHOCTD

KomnunuectBo
9K3EMILIS-
PpOB U31aHUI
B O1OJIMO-
Teke Bnl'V B
COOTBET-
CTBUH C
dIroc BO

Hanuuue B anekrponHoii 6nbaunorexe Bnl'Y

2

3

OcHoBHas TuTEeparypa

1. Aptromkua B.H. CoBpeMeHHBIE cpencTBa JIHK-
BUJIALIMH aBapUIHBIX pa3iuBoB HedTH B TpyOO-
MIPOBOTHOM TpaHCTopTe: yuel. mocodue. — Bo-
norpa: Uadpa-Nmxenepus. — 128 c. 978-5-9729-
0374-0.

2021

https://e.lanbook.com/book/124687

2. TaneeB A.Jl., [Tonukapos C.U. Ananu3s pucka
aBapyii Ha OIIACHBIX ITPOU3BOJICTBEHHBIX O0BEK-
Tax: yuebHoe nocobue. — Kazanp: KHUTY. —
152 c. 978-5-7882-2132-8.

2019

https://e.lanbook.com/book/138294

3. UBanosB B.A., Psoxos A.B., Enpkun B.I1. ABa-
PpHUIHO-BOCCTaHOBHUTEIBHEIC PA0OTHI HA TPYOO-
npoBoax: yued. mocobue. —Tromenn: TUY. —

76 c. 978-5-9961-1424-5.

2020

http://www.iprbookshop.ru/83676.html

4. Axunna H.U., ba6aiiie 11.B. Texnocdepras
6e3omacHOCTh. OCHOBBI IPOTHO3UPOBAHUS B3PHI-
BOOIIACHOCTH NTapOTa30BBIX CMeceil: yuel. moco-
6ue. — lonronpyausiii: Uaremnext. — 248 c. 978-
5-91559-208-6.

2021

https://znanium.com/catalog/document?id=13
9344

5. CrapukoB A.H. OCHOBBI T€OpUHU TOPEHUS U
B3pbIBa: yuelO. nocodue. — Bnagumup: Bnl'Y. —
148 c. 978-5-9984-0312-5.

2019

71

http://e.lib.vlsu.ru/bitstream/123456789/2652/
1/01176.pdf

JlononHUTeNIbHASL IUTEpaTypa

1. Cyropsma 1.1, 3arop B.B., Xykanos B.H.
[IpenynpexaeHue u TMKBUAALMS YpE3BbIUANHBIX
cutyarmii: yue0. mocodue. — M.: Uadppa-M. —
270 c. —978-5-16-104834-4.

2019

https://znanium.com/catalog/document?id=33
9143

2. Onomnpuenko M.I". beonacHoCTh Ku3HEAES-
TENBHOCTHU. 3aIlUTa TEPPUTOPUI H 0OBEKTOB KO-
HOMUKH B UPE3BBIYANHBIX CUTYAIUAX: yueO. mo-
cobue. — M.: Uadpa-M. — 400 c. 978-5-91134-
831-1.

2020

https://znanium.com/catalog/document?id=34
6327

3. EropoB A.®., Caunikas T.B. Aranu3 pucka,
OIIeHKa IOCIIECTBUI aBapuil U yrpaBieHHe 6e3-
OMACHOCTBIO XMMUYECKHX, HedTerepepabdarbiBa-
IOIIUX ¥ HE)TEXUMHUCCKUX TPOU3BOJICTB: yueo.
nocobue. — M.: KonocC. — 526 ¢. 978-5-9532-
0747-8.

2019

http://www.studentlibrary.ru/book/ISBN9785
953207478 .html

4. Kononsoxubiii C.A., I'onmosuna E.U., 1Ba-
HoBa M.A. ObGecnieueHre IPOMBITILICHHOH 0e3-
OMACHOCTH MPH SKCIUTyaTalluy MPeANpUSTHHI 1
00BEKTOB MOBBIIIEHHOH OMACHOCTH: y4eO. oco-
oue. — Boponex: Bop['ACY. — 72 c. 978-5-7731-
0732-3.

2019

http://www.iprbookshop.ru/93272 .html

5. Ecumos 10.B., Mumenskuna 10.C., Uepemu-
cuH AWM. Mopenu u moka3zarenn TexHoc(hepHOi
6e3omnacHocTu: moHorpadus. — M.: Uudpa-M. —
154 c. 978-5-16-106506-8.

2020

https://znanium.com/catalog/document?id=34
4087
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1 2 3 4
6. I'ycaxoBa H.B. TexHocdepras 6e30nacHOCTb:

(pU3MKO-XUMHUYECKHE POLIECCH B TeXHOC(hepe: 2021 https://znanium.com/catalog/document?id=34
yue0. mocodbue. — M.: Madpa-M. — 185 c¢. 978-5- 6323

16-101480-6.

7. Tpugonos KM, Jlesucinos B.A. dusnko-xu- https://znanium.com/catalog/document?id=35
MHYECKHE TPOLIECCHl B TEXHOC]Epe: YIeOHHK. — 2020

M.: Uadpa-M. — 256 c. 978-5-16-102267-2. 6195

8. Bapromienko C.b. Orenka 00CTaHOBKH IIpH
aBapusx (pa3pyLICHHUAX ) Ha MOTEHIIHAIBHO OTIac-
HBIX 00BEKTax B MUPHOE BpeMsi: yueO.-MeTO. 110- 2019

https://znanium.com/catalog/document?id=33

cobue. — CTI6.: CTIGTY. - 144 c. 978-5-288- 0986

05724-3.

9. Crenanenko A.B. Opranu3zamys 1 BeieHue

aBapHﬁHO-CHaCﬁTeHBHLIX pa60T: yqe6H0-MeTOIlI/I— 20 1 8 https://e,lanbook,com/book/l 39943

yeckoe nocooue. — Tonpsatru: TI'Y. — 94 ¢. 978-
5-8259-1266-0.

10. CraposoiitoBa E.B., I'aneeB A.Jl., [Tlonuka-
poB C.H. OcHOBHI IPOTHO3UPOBAHUS MTOCTIEI-
CTBHI aBapUHHBIX 3aJITIOBBIX BEIOPOCOB CIKIKEH- 2013 https://e.lanbook.com/book/73347
HBIX ra30B: MoHOTpadus. — Kazans: KHUTY. —
155 c. 978-5-7882-1512-9.

6.2. Ilepuoanyeckue u3aaHns

Mukpokiumar.

Bectank MYC Poccun.

Obecnieuenue 6€30MaCHOCTH MPH YPE3BBIYANHBIX CUTYALIUSX.
[TpoGaemMbI 6€30MacHOCTH 1 YPE3BBIYANHBIX CUTYAITH.
TexHocepHas 6€30MacHOCTb.

M

6.3. UnTepHeT-pecypcesbl

1. ABOK — Hekommepueckoe [TapTHEpCTBO MHXEHEPOB MO OTOIUICHHIO, BEHTHISALIUU, KOHIUIIMOHUPOBA-
HUIO BO3/yXa, TEIJIOCHA0KEHUIO U CTPOUTEILHOM Teruiodu3uke // http://www.abok.ru.

2. OnacHbIi TPOU3BOJCTBCHHBIH OOBEKT: IKCHEPTHU3a B OOJIACTH MPOMBIIUICHHOW Oe3onmacHocTH //
http://www.fsetan.ru.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jnst mpoBeieHus! IGKIIMOHHBIX 3aHATHI UMEETCsl ay IUTOPUS, OCHAIIICHHAs! MYJTbTUMEAUIMHBIM 000pY-
JIOBaHMEM U KOMITbIOTEpOM. J[J1sl MpoBeACHNS IPAKTUUECKUX pabOT UMeeTCs J1abopaTopHsi, OCHAILIEHHAs clie-
IYIOIUM 000pyI0BaHUEM:
® XMMHYECKHE PEaKTUBBI, 00pa3Ibl TOPIOYUX MAaTEPHAIIOB;
® KaMmepa CropaHusi C BBITSIKKOM;
® CpEACTBa M0KAPOTYIICHUS.


https://znanium.com/catalog/document?id=346323
https://znanium.com/catalog/document?id=346323
https://znanium.com/catalog/document?id=356195
https://znanium.com/catalog/document?id=356195
https://znanium.com/catalog/document?id=330986
https://znanium.com/catalog/document?id=330986
https://e.lanbook.com/book/139943
https://e.lanbook.com/book/73347
http://www.abok.ru/
http://www.fsetan.ru/

Pabouyro mporpammy coctasuii(a) accucteHT Kadenpsl TI'B u I Crapukos A.H. W

Penensenr: k.T.H.,

AL

HavanbHUK [ICO OO0 «Knumat-cepucy CyumanH A.A. Lo

[Iporpamma paccMoTpeHa U onoOpena Ha 3acenanuu kadenpsl TTB u I
IIpotokosn Ne 11 ot 24 aBrycra 2021 roxa. y )
3a. kadenpoii TTB u I' Yroposa C.B. W

Pabouas mnporpamma paccMOTpeHa M 0Z00OpeHa Ha 3acelaHuy Y4eOHO-METOAMYECKOH KOMHCCHH

HanpasiyieHusa 08.04.01 «CtpoutenscTBOY.

[IpoTtokon Ne 10 ot 30 aBrycra 2021 roaa. (‘/
4

[Tpencenarens komuccun nupekrop MACD Asnees C.H. /




JIMCT HEPEYTBEPXKIEHNA
PABOYEU NPOT'PAMMBI JUCHUITJINHDBI

Pabouast mporpamma onoOpena Ha 2022/2023  y4eOHBbIH rog
[Tporoxon 3acenanus kagenper Ne 9 ot 17mas 2022 ropma
3asenyrommii kadenpoi ////7 e
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