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[Iporpamma kypca "Cuctemsl

AHHOTANMA
aBTOMAaTH3WPOBAHHOTO TPOSKTUPOBAHWUS AaBUAIIMOHHBIX JBHTaTenei"

chopmupoBana st GopMupoBaHue y cTyJeHTOB 0a30BbIx 3HaHMK B obmactu CAIIP AJl, reomerprueckoro
mozaenupoBanus, MKD, onTuMaabHOro MpOEKTUPOBAaHUS, MPUOOPETEHHS TEOPETUUECKUX 3HAHUM B 00nacTu
OTIMCaHUS U MOJACTUPOBAHUS KOHCTPYKIMIA fetaneit u y3nos ['TJl, mpruoOpeTeHust TeOpeTUIECKUX 3HAHUHN 1
MPAKTUYECKOTO OMbBITA MPH PEIICHUH 3a]1a4 MHOTOJUCIUIIMHAPHOTO MaTEeMaTHYECKOTO MOICTTMPOBAHUSI.

1. leau u 3apauu

Meap AUCUMNIMHBI

- 3HAKOMCTBO CTYACHTOB C IIpUHOUIIAMHU CO3JaHUA COBPCMCHHBIX CHCTCM ABTOMATHU3UPOBAHHOI'O
IIPOCKTUPOBAHNA aBUAIMOHHBIX ,HBI/IFaTeJ'IeI‘/lI, METOAaMU OITUMAJIBHOTO MNPOCKTHPOBAHUA, METOAAMU
MHOT'OAUCHUIITIMHAPHOTO MATEMATUYCCKOIO0 MOACINPOBAHUA ;[eTaneﬁ U y3JIOB aBUAIIMOHHBIX

JIBUTATEIIeH.

3agauu AU CHUIIHHBI

- ¢opmupoBaHHe y CTyAeHTOB Oa3oBbix 3Haumii B obOmactu CAIIP AJl, reomerpuveckoro
MozenupoBanust, MKD, onTHManbHOTO MPOSKTHPOBAHHUS;

- HpI/IO6peTeHI/Ie TCOPCTUICCKUX 3HAHMI B 00JaCTU OIKCAHUS U MOACIINPOBAHUA KOHCTp}IKLII/Iﬁ

neranei u y3nos I'T/I;
- IpuoOpeTeHne TeopPEeTUYECKUX

3HAaHUH ¥ I[PAKTUYECKOIO OIbITa IPU PELICHUU

3aJ1a4

MHOT'OAUCHUIINIMHAPHOTO MATEMAaTUYCCKOIO MOACITIUPOBAHU.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT W cOOoCcOOCH  HUCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

MPUHIUIIBI,

METOAbI CO3JaHHMA W  HCIIOJb30BaHHA CHCTEM

- METOAbI TCOMETPHUICCKOTO MOACIIMPOBAHNA U aBTOMATU3UPOBAHHOTO YCPUYCHU .

3HATB!
- (¢yHOaMeHTalbHbIE IOHATHS,
aBTOMAaTHYECKOIO IIPOEKTUPOBAHUS;
- TEOPHIO METO/1a KOHEYHBIX DJIEMEHTOB;
YMETb:

- abCcTparupoBarThCs OT HECYIIECTBEHHOTO MTPU MOJICIIMPOBAHUH PEaTbHBIX KOHCTPYKIIUI
- YMeThb WHCHOJIB30BaTh AapCeHal MEXaHWKH OKMIKOCTM M Trasza npu paspaboTke Mopesen
KOHCTPYKTHBHBIX 2JIEMEHTOB U MEXaHHUKH Je()OpMHPOBAaHHS TBEPIOTO TEJa.

BJIAJIETh:




- HaBbIKAMM IIPUMEHEHMsI CUCTEM aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHMSI;
- METOAaMU Pa3pabOTKH IEMEHTOB CHCTEM aBTOMAaTH3MPOBAHHOTO IPOEKTUPOBAHUS;

- MeToJaMM [IOCTAaHOBKM M  pelleHUs 3ajad MHOTIOJUCLMIUIMHAPHOIO  MAaTeMaTH4ecKOro
MOJEJINPOBaHMsI paboYnX MPOLECCOB B ACTAIX U y31ax A/l;

- METOJAMU ITOCTAaHOBKY U PELICHUS 3a]1a4 ONITUMAJILHOIO IIPOEKTUPOBaHus AeTanei u y3nos ['T/I.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OOmue BONPOCHI OpPraHU3AUU CHCTEM 5 5 5
aBTOMATHU3UPOBAHHOTO ITPOEKTUPOBAHHUS
) [MpuHIHTTBL ABTOMAaTU3UPOBAHHOTO 5 5 5
MPOEKTUPOBAHUS
3 I'eomeTprueckoe MOAENUPOBAaHNE 5 5 5

Metoasl  co3maHMsg — MaTeMaTHYECKHX
4 moneneii. OcHoBel MKD m MID B 10 5
3ajja4ax MareMaTuieckoi Gpu3nku

Mertonst u MOJEINN

5 MHOTOJIUCITUTUTHHAPHOTO 10 5
MOJEJINPOBAHHUS

6 OCHOBBI ONITUMAJIBHOTO NMPOEKTHUPOBAHUS 10 5
KOHCTPYKIUI

Hroro yacos 15 45 30

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemecrtp: 2 (Becennuit)
1. Obue BonpoChl OpraHU3aK CUCTEM aBTOMATU3UPOBAHHOTO MIPOESKTUPOBAHHUS

1.1 Bsenenue

* Ponp aBTOMaTH3a1K IPOESKTUPOBAHHS B COBPEMEHHOM MAIIMHOCTPOCHUN
* [lpuHOUIBI OpraHU3aluyd CUCTEM aBTOMAaTH3UPOBAHHOTO MTPOEKTUPOBAHUS
* [loHsATHE KU3HEHHOTO LIUKJIA U3JENUs

» Hudopmanuonnoe none, odecneunsaroee padory CAIIP

1.2 Maremarnueckue moaeinu B CAITP
* T'eomeTpuueckue Moaenu

* Mogenau OTKINKA CHCTEMEI

* Mozenu OlIeHKH KauyecTBa MPOEKTa
* MPUHLHNI UEPAPXUU MOJIETEH

1.3 Crpykrypa nporpamMmmuoro obecneuenus CAIIP



+ basoBoe nporpammuoe obecrieueHne
* IIpuxnanHoe mporpaMMHOe o0ecrieueHue

VYHHBepcaabHOE MPOrpaMMHOE oOecriedeHue

Crnennann3npoBaHHOE IPOrpaMMHOE o0ecrieueHne
+ CrpykTypa paboyero Mecra KOHCTPYKTOpa

2. IlpyuHIMIBI aBTOMAaTU3UPOBAHHOTO [IPOEKTUPOBAHUS

N

.1 DTansl mpoekTHpOBaHUS

Texunueckoe 3aJgaHue

DCKU3HOE MPOEKTUPOBAHHE
* PabGouee mpoexTupoBanue

N

.2 IIpyuHIMIIBI TPOEKTUPOBAHUS

OO6nactu nuBEpreHny, TpaHCPOPMAIIUU U KOHBEPTEHIIMH
* CTpyKTypUpOBaHHE KOHCTPYKIIMHU Ha PA3JIMYHBIX ITAaX NPOCKTHPOBAHUS

I'pad mogens mpoekra
* IIporpammsl ynpapieHus IPOLECCOM TPOSKTUPOBAHUS

® Tp66OBaHI/I}I K MaréMaTu4CcCKuUM MOACIAM, IPHUMCHACMBIM B PAa3JIMYHBIX 00acTIX
MPOCKTUPOBAHUA

» OObembl nHGOPMAIMK AJIS1 PAa3HBIX 3TANOB IPOCKTUPOBAHUS
.

2.3 Kputepun kadecTBa poeKTa

» Kpurepuil GpyHKINOHATIHLHOCTH

» Kpurepnii croumoctu

» Kpurepnii pecypca 1 HaIeKHOCTH

* Moay/nbHOCTE KOHCTPYKIIUH

» Kpurepnn afekBaTHOCTH MaTEMaTHYECKUX MOJENIEH peaslbHON KOHCTPYKIMH
 IlousTue ko3 dunuenra 3amnaca

» Kpurepuii ciiaboro 3BeHa, IpUMeEpbl IPUMEHEHUS

» Kpurepnii mpeneiabHoro COCTOSIHUS, IPUMEPh TPUMEHEHHS
Kpurepuii paBHOIPOYHOCTH

3. 'eoMeTpHuuecKoe MOAEINPOBAHNE

3.1 I'eomeTpuueckue Moaenu

* TpeGoBanus Kk cucreMam reOMETPUUECKOTO MOACITUPOBAHUS

*  OpPMUTOBBI KyOMUYECKHUE CTITIAHbI

» ®opMbI IpeaCcTaBICHUS CIUTAWHOB, CIUIaiHbL ¢ popme besbe

* Mogenu npeacTaBiIeHUs HOBEPXHOCTEN

* Mogenu npeacTaBieHnss 00bEMOB

» KapkacHsie 1 0005104€UHBIC MOACTH

.

3.2 llpuHuunel opraHuM3alud  UHPOPMALMOHHOM TMONJCPKKH CHUCTEM TIeOMETPHUYECKOrO
MOZEIMPOBAHUS

* CniocoObl mpesicTaBieHus rpaduueckoll THPopMaIuu B IM(HPOBOM BUJIC

* Crannaptsl niepeaayn HHPOpPMAIIUU 00 00BEKTax

* Crpykrypa 0a3 JaHHBIX, PENIAIIMOHHbBIE CUCTEMbI YIIPABICHUS 1 XpaHEHUsS] HHPOP-Maluu

3.3 MeTo/ibl MOCTPOCHHUS CETOK

* TpebOoBaHus K KaUECTBY CETOK

* PerynsipHeie ceTku

* VYiydllleHue KauecTBa PeryJsipHbIX CETOK
* Heperynsapheie ceTku

* IIpunuun Jemone



* AJITOPUTMBI CTATUYECKON M JMHAMHYCCKOW TPUAHTYIIPU3AI[HH
Cemecrtp: 3 (Ocennwii)

4. Metoanl co3ganus maremarudeckux mozaeieii. Ocuossl MKD u MI™D B 3amagax mMareMaTH4eCKOM
¢$uznkn

4.1 OpHOMEpPHBIE TPOOIEMBI

* O030p METOJOB YHCICHHOTO PEICHHs MpoOjIeM MareMarndecKod (PU3MKH ¢ TIO3HMIUN TEOpuu
anmpokcumaruu. Meron byOnoBa-l'anepkuna. Meronq Purtma. Merton kommokamwif. Meton
rnoxo0IacTen.

* Merto/ B3BEIICHHBIX HEBS30K.

* 3agaun (QU3MKH, TEIUIONPOBOAHOCTHU, TEUCHHUS JKUIKOCTH M ras3a, MEXaHUKH Ae(opMHpyeMoro
Tena, NpUBOIAIINE K ogHOMepHOH nipobneme LITypma-JInyBusis.

*  @DopMynUpPOBKAa METO/AA B3BEILICHHBIX HEBSI30K A Au(QepeHInasbHOro ypaBHEHHS BTOPOTO
nopsiaxa.

» [IloHsATue KOHEUHOrO HOCUTEIIS, JIOKAIbHbIE KOOPAMUHATHI, JINHEHAs alllIPOKCUMALIUS PEILIEHHUs Ha
WHTEpBAaJE.

*  Bekrop monoxkeHus, BEKTOp PELIECHUS HAa MHTEPBAJIE, MAaTPUIBI KECTKOCTH JJIEMEHTA, BEKTOP
[PaBbIX YaCTEH.

» (OO6pazoBanue aHCaMOJISI KOHEYHBIX JIEMEHTOB. YYeT MIPOCTCHINTNX TPAHHUYHBIX YCIOBHA.
* VueT CIOKHBIX TPAaHHYHBIX ycIIoBHA. MeToj mTpadoB u MeTox MHOKHTENeH Jla-rpamka.

* @opmynuposka ypasaennit MK u npornenypa perieHus Ui 3a1a4i Ha COOCTBEHHbIE 3HAYCHUS U
HEJIMHEVHBIE 3aJa4u.

*  Tlonmunoms! Jlarpamka u HenuHedHas anmnpoxcumanusi. OCOOEHHOCTH BBIUHCICHHS MaTpPUI]
KECTKOCTH M BEKTOPOB IPABBIX YaCTEW Ha JJIEMEHTE JJIs HEIMHEHHOW anmpOKCUMAIUU PEIICHHUS.
Cxewmpl ynicnienHoro uarerpuposanns Hetotona-Koreca u ["'aycca-Jlexannpa.

. OpHoMepHble 3afjadd MOpsAJKa Bellie BTOporo. IlpuMeHeHue MOIMHOMOB OpMuTa AJs
anmIpOKCUMAIH PEIIEHNS Ha JJIEMEHTE.

* Apxurekrypa nporpammHoro kommiekca MKD 11t omHoMepHBIX 3a1ad.

4.2 JIByMEpHBIE 3aa41

» (O030p KIaccoB 3aa4, IPUBOIAIIMX K ypaBHeHUIO [lyaccona B 1ByMepHOii obnacTu.
» MeTon B3BEIICHHBIX HEBA30K 115 ypaBHeHus [lyaccona.

* TpeyronbHbIil 31€eMEHT ¢ TMHEHHOHN anmpoKCUManrer QyHKIUH.

* bapuneHTpuyeckre KOOpAUHATEL.

* Marpuna )XeCTKOCTH AJIs TPEYTOJIBHOTO JIEMEHTA C IMHEUHON annpoKCUMaIei.

* llomyuenue ancam6ns ypaBHenuii MKD nnst ypaBHenus IlyaccoHa B MpOM3BOJBHOW IUIOCKOM
obnactu.

* VYyer CMEIaHHbIX TPAHUYHBIX YCIOBH.

* MeTozBl yUeTa CIOKHBIX TPAHUYHBIX YCI0BUH. MeTon mtpadoB U MeTo MHOXKUTeNeH Jlarpamka.
* ApxurekTypa IporpaMMHOI0 KOMILIEKca [yl peieHus ypaBHeHus [lyaccona.

* [Ipuniun BupTyansHO# paboThI AT 334 MEXaHUKHU 1e(hOPMUPYEMOTO Tea.

*  DuU3MYECKUM CMBICII METOIa MHOXKUTENEH Jlarpanxa.

+ JIByMepHBIE 3a/1aul TEOPUU YIIPYTOCTH.

*  Marpumna >XeCTKOCTH Ul TPEyroJbHOTO KOHEYHOTO 3JIEMEHTa B IUIOCKOW 3ajade TeopUu
YIPYTOCTH.

» CewmeiicTBo JlarpamxkeBbix 1 CepeHIUNOBBIX KOHEYHBIX 3IEMEHTOB. UNCIEHHOE HHTETPUPOBAHKE
B TPEYTOJIbHUKE U YEThIPEXYTOJIbHUKE.

* ApXUTEKTypa IpOrpaMMHOI0 KOMILJIEKCA JUIsS PELISHHUs IBYMEPHBIX 3a/1a4 TEOPHH YIIPYyTOCTH.
4.3 TpexmepHbIe 3a/1aun

* bBapunentpuueckue KOOpANHATHI B TETPadIpe.

* CewmeiictBo JlarpankeBbix 1 CepeHIUNOBBIX JIEMEHTOB Ul TPEXMEPHBIX 33/1a4.

. Wzonapamerpudeckre KOHEUHbIE JJeMEHTHL. [IpeoOpa3oBanue koopauHar. SkoOwan
npeobpa3zoBaHusl KOOPANHAT.



* YuciaeHHOEe HHTErPUPOBaHKE IIPU HCIOJIB30BAHUH N30IAPAMETPHYECKUX KOHEUHBIX 3JIEMEHTOB.
* CTpyKTypHBIC KOHEUYHBIC dJIeMEHThI. KOHEYHbIE 21eMeHThI 0aJI0K, IUIACTUH ¥ 000JI0YEK.

4.4 O6mmume Bonpocsl MKD.

Croco0bl ONTHMHU3ALUH PACYETHBIX CXeM. MeTo/Ibl HOIKOHCTPYKLHH U CYIIepPIEMEHTOB.

TexHomorus O6’be,ZlI/IHeHI/I}I B €IUHBIN aHcaMOJIb KOHEYHBIX JJICMEHTOB Ppas3IMIHOro TUIA.

ATTIPOKCUMAITUS ¥ CXOJUMOCTh KOHEUHO-3JIEMEHTHBIX cxeM. (O01ue moHs-THs)
5. MeTojipl 1 MOJIEM MHOTOIMCITUILTUHAPHOTO MOJICTUPOBAHUS

5.1 HenuHelHble 3a1a41 MEXaHUKU CILIOIIHOM Cpezbl

. BuyTpenHee BpeMs HEIMHEWHOW cucTeMbl. BapuaunoHHbI npuHOUI A7 (QU3HYECKU
HEeJIMHEHHOW mpoOJieMbl Ha mpuMepe 3ajad HeTMHEHHOW TEOpWUHU YNPYTOCTH H Jie(hOpMaIlMOHHON
TEOPHH IIIACTUYHOCTH.

. [locTpoeHue m1aroBoro ajnropuTMa I0 BHYTPEHHEMY BpeMeHH cucreMbl. Koppekuus
MOTPELIHOCTH IIAr0BOT0 ajaropuT™a. JInHeapuzanusi BapHallMOHHBIX COOTHOIIEHUH Ha mare. CBs3b
IIarOBBIX AJITOPUTMOB € Pa3IMYHBIMU MoanpuKanusmMu Meroga HerotoHa.

*  Jluckperuszamus 3amauu Ha ocHoBe mpenctaBiennit MKO. Cekymias u kacareiabHash MaTpHUIIBI
XKECTKOCTH cucTeMbl. [IpuMepsl pacueTa HETMHEHHBIX CUCTEM.

° OI_IGHKI/I YCTOﬁqHBOCTH " CXOAUMOCTH Pa3JIMIHBIX MOI[I/I(I)I/IKaI_H/II\/’I [1aroBOro ajaropurma.

* O030p 0000IEHNs MArOBBIX aJTOPUTMOB IJIsi PEUICHHs OOJiee CIOKHBIX HETMHEWHBIX 3a7au
MaTeMaTH4eCcKol QU3UKHU C yIeTOM PU3UIECKON U TeOMETPUICCKON HEJTMHEHHOCTEH.

5.2 MKD B HecTallMOHApHBIX ¥ TUHAMUYECKUX 3a]jad4aX MaTeMaTnieckoi Gpu3uku

. OO030p THUIOB HECTAIMOHAPHBIX 3ajad. YYeT HECTAlMOHAPHBIX BO3JACHCTBUH B CHCTEME
ypaBHeHul MKD 1 cooTBeTCTBYOIIEM BapHallUOHHOM COOTHOILIEHUH WM COOTHOLICHUM NPUHIIMIIA
B3BEILECHHBIX HEBSA30K. 3a1a4i AMHAMUKHU. YYET Harpy30K OT CHJI HHEPIIHH.

» CoOctBeHHbIe KoseOanus cucreM. [Ipobnema coOOCTBEHHBIX 3HaYCHHUN M BEKTOPOB. [IpuMeHeHne
npuHiuna JlamamOepa W CBENCHHE 3alayd Ha BBIHY)KACHHBIC KOJCOAHUS NPU TapMOHHYECKOM
BO3/ICHCTBUH K PEILCHUIO 331a4U CTATHKHU. APXUTEKTYpa allfOPUTMA U IIPOrPAMMBI.

. Mertonbl peuieHusl 3aAad NOpU MPOU3BOJIBLHOM XapaKTEpPe H3MEHEHHS HECTAllMOHAPHBIX
BO3JICUCTBUI Ha cuUcTeMy. MeToj IpeACTaBICHUs PEIICHUSI B BUJE Pa3NIOKEHHUS 1O COOCTBEHHBIM
BEKTOpaM. APXHTEKTypa aJropuT™Ma U MPOTPaMMBL.

*  [IpsiMbie METOIBI MHTEIPHPOBAHHS JHHAMHYECKUX CHCTEM. METOA LEHTpalbHBIX Pa3HOCTEH.
Merton Xy6onra. Metox Hetomapka. - meton Busicona . Onenka ux 3QQeKTUBHOCTH.

* IlocraHoBKa M METOBI MHTETPUPOBAHNA HECTAIIMOHAPHBIX 33/1a4 TETJIONMPOBOJHOCTH U MEXAHUKHU
JKHUIIKOCTH.

6. OCHOBBI OITHMAJIBHOTO MTPOEKTUPOBAHNS KOHCTPYKIUH

6.1 IlocTanoBka 3a7a4 oNTUMAIBHOTO MpoekTupoBanusi B CAIIP

» IlapameTpbl NPOEKTUPOBAHUS

* BekTop cOCTOAHHS CHCTEMBI

* OrpannyeHus

o DyHKIUS UEIU

* Ilpumepsbl pa3nuyHbIX OrpaHUYCHUH (110 HAIPSKEHHUSIM, IO )KECTKOCTH, 110 pa3MepaM U T.1.)
1. PaBHOIIPOYHEIN CTEpKEHD NTPU AEHCTBUH PACcIIPEAEIEHHON 0CEBOM Harpy3Ku

2. PaBHOIpoYHas 0naTKa KOMIIpECCcopa

3. Merox IMHAMHUYECKOTO IMPOrPAMMHUPOBAHUS Ha MpHUMEpEe 33Jadd IPOCKTUPOBAHUS JIUCKA
TypOWHBI.

4. OreHKH HeCyIlel crmocoOHOCTH TMCKa
* IlocTtpoenue airopuT™Ma reHepaluy TONIIMH AUCKa
1. OrpaHn4eHHOCTb, TOTYUYEHHOTO MPOEKTa

2. llpuHuMn MHTErpalyu MOAYJIEH ONTHMHU3aLUU JIONATKU M JUCKA B CUCTEMY IIPOEKTUPOBAHMUS
KoJIeCca KOMIIpeccopa

6.2 MeTton aHanu3a YyBCTBUTEIBHOCTH
» CucreMa ypaBHEGHHUH, OMHCHIBAIOIINX BEKTOP COCTOSHUS KOHCTPYKITUH



* OrpaHudeHus Ha apaMeTpbl IPOEKTUPOBAHUS U BEKTOP COCTOSHUS
* ANropuT™M MeTojia 4YyBCTBUTEIBHOCTU

* IIpenmyiuectBa meTona

» IIpumepsl pewrenus 3aga4d

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

aynTOpUsl, OCHAIIIEHHAs MYJIBTHMEIUAIIPOCKTOPOM M IKPAHOM U 000pyI0BaHUE OTAEIAa TEXHUIECKOTO
oOyuenust LIMAM. Ilomemenus u BblieneHHOE Juisd 00ydeHHs U MPAKTHUECKUX 3aHITHH 000pyI0BaHHE
otnena CAIIP u Maremaruueckoro mogenuposanus [' T HIUAM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. Beeaenue B metoy KoHeuHbIX dneMeHToB [ Teker]/Jl. Hoppu, XK. @pus , -M., Mup, 1981
2. [lpumenenne metona koHeuHbIX ameMeHToB [ Texct|/JI. [Ixk. Cerepauny , niep. ¢ aHmL. A. A.
[lecrakoBa , -M., Mup, 1979
3. OcHOBBI MeTO/1a KOHEYHBIX AMeMeHTOB [ Texct], moHorpadus/W. H. Monganos, JI. JI. Hukonenko ,
-Kues, HayxoBa nmymka, 1989

JomnonHurensHas aureparypa
1. BBenieHne B METOI KOHEUHBIX 21eMeHTOB. OZJHOMEpHAs cTaTndecKasi ynpyrocTs/ MUHUCTEPCTBO
HayKu U BbIciero oopasosanus Poccuiickoit denepannn, MoCKOBCKUN (PU3UKO-TEXHUUECKUN
WHCTHTYT (HAllMOHATILHBIN HCCIeI0BaTeIbCKUi YHUBEpcUTeT), Kadenpa nadopmatuku u
BBIUMCIIUTENBHON MaTeMaTukH ; coctaButens B. U. [onybe , Mocksa, MOTH, 2019
2. KoHeuHble 35ieMeHTHI B HETMHEHHON MexaHuKe cIutomHbix cper [Texcr] = Finite elements of
nonlinear continua/mep. ¢ anrn. A. M. Bacunbesa , -M., Mup, 1976

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

nporpammuoe obecriedenne CAITP u matemarndeckoro MoAeTUPOBAHNH, HCIIONB3yeMOe MIPH
npoBeaeHuu uccienopanuii B [IUAM.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pe3synbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsDKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsi Ui paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOSATEJILHOTO  M3Y4EHHS,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

— MOATOTOBKY K Au(depeHurpoBaHHOMY 3a4eTy.

PykoBOACTBO M KOHTPONb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.



BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa CUIOBBIX YCTAaHOBOK

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT
3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

PaszpatGoTunk: I0.M. Temuc, a-p TexH. HayK, CTapIINN HAyYHBIA COTPYIHHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3ynpTare HU3y4YCHUA AUCHHUILIMHBI «CucreMsl ABTOMATU3UPOBAHHHOTO IMPOCKTUPOBAHHA aBUAIIMOHHBIX

JBUTaTeNein 00yqatomuiicss JOIKeH:

3HAThb:
- (1)YHI[aM6HTaJ'IBH1316 IIOHATHA,
ABTOMATUY€CKOI'0 IMPOCKTUPOBAHUA,
- TCOPHIO MCTOJId KOHCUYHBIX 3JICMCHTOB;

MPUHIUIIBI,

METOAbI CO3JaHHMA W  HCIIOJb30BaHHA CHCTEM

- METOAbI TCOMETPHUICCKOTO MOACIIMPOBAHNA U aBTOMATU3UPOBAHHOTO YCPUYCHU .

yMeThb:

- abCTparupoBarThCs OT HECYIIECTBEHHOTO MIPU MOJICIIMPOBAHUH PEaTbHBIX KOHCTPYKIIUI
- yYMeThb WHCHOJIB30BaTh AapCeHal MEXaHWKH OKMIKOCTM M Tra3za npu paspaboTke Mopesen
KOHCTPYKTHBHBIX 2JIEMEHTOB U MEXaHHUKH Je(OpMHUPOBaHHS TBEPIOTO TEa.

BJIaJeTh:

- HaBBIKAMH IPUMEHEHHS CHCTEM aBTOMATU3UPOBAHHOTO MPOSKTHPOBAHHMS;
- METOJJaMH Pa3pabOTKH IEMEHTOB CHCTEM aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHMUS;

- MCTOOAaMH IIOCTAaHOBKH n

peLeHust

3aaa4y MHOT'OAUCHUIIIIMHAPHOTO MaTEMAaTH4YCCKOI'O

MOZEIMPOBaHUS pabOUNX MPOLECCOB B AeTAIAX U y3nax A/l;
- METOJIaMU ITOCTAaHOBKH M PEIICHMS 3a/1a4 ONTUMAIBHOIO IPOEKTUPOBaHus AeTtanel u y3nos ['T/I.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. OnTryeckuii TUPOMETP AJISt U3MEPEHHSI paclpeieeHus] TeMIIEPaTypbl padOvHX JIOTIATOK TYPOUHBL.

2. CHeKTpaHBHBIC MCTOJAblI NUArHOCTHUKU IOTOKA: CHCKTPLI U3JTYUYCHUA U MOMNIOIICHUSA, CIICKTPAJIbHBIC

puOOPBI, CIEKTPATbHBINA aHAIIN3.

3. Meroj oOpalieHus ClieKTPaIbHBIX JTIHHHA.

4. Meton KAPC, meton tazepHOl HHIYIIMPOBAHHOH (IIIOOPECICHIINH.

5. TepMmokpacku 11 ONPENEICHUs TEMIIEPATYP IOBEPXHOCTH.

6. MeToas! U3MepeHust CKOPOCTH MOTOKA.

7. JIazepHbIii JOIIEPOBCKUI U3MEPUTEID CKOPOCTH.

8. 3aMepeHne KOHIIEHTpalliy TAaCCUBHOM MPUMECH.

9. Meron PIV st usMepeHus nosiei CKOpOCTH U TypOYIEHTHOCTH.

10. Metozp! U3MEpEeHUs 3a30pOB MEXK/y JIONaTKaMHu pabodero Kojieca M KOPILyCOM B KOMIIPECCOpe U

TypOuHe.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. BBeneHne B TEXHUKY U METOIMKY IIPOBEACHMS SKCIIEPUMEHTA.

2. Ocobennoctu usmepenuit B I'T/L.

3. TunuvHble YCTAaHOBKHU AJISl UCTIBITAHUS ABUTATEIICH.

4. OCHOBHBIC MTOHATHUS O MOTPEUIHOCTIX U3MEPEHUH.

5.Metponoruueckoe o0ecredyeHre IKCIEPUMEHTA.

6. Dnexkrpuueckue d3PQPEeKThl B ra30JUHAMUAKE H UX MPAKTHYECKOE IPUMEHEHHE.

7. OcobeHHOCTh BHEIIHEH U BHyTpeHHeH anekrpuzanun JIA u snementoB ['T/ u ee nusmepenue.
8. DnekTpocrarnyeckasl IMarHOCTHKA, €€ IPUMEHEHHE B CTCHIOBBIX U a3POAPOMHBIX YCIOBUSIX.

9 IlpuGopel Ui W3MEPEHUS MOJIHOTO W CTAaTUYECKOTO [ABJICHUS, HACAAKU IJIsl HM3MEPEHHS
HaIpaBJIEHUS CKOPOCTH.
10. MeTonbl U3MepeHus: IEPEMEHHBIX AABJICHUN, TpalyMpOBKa JaTUYMKOB.

buner 1

KoHTrakTHBIE cpencTBa H3MEpEHUs TEMIIEpaTypbl: TEPMONAphl, TEPMOMETPbl COIPOTUBJIECHHUS,
MIOTPEIIHOCTH U3MEPEHUI.

Buier 2
OnTudeckrue METObI U3MEPEHUS TEMIIEPATYPhI: ONITUYSCKUE MIUPOMETPHI, TPAyHPOBKA MHPOMETPOB H
WX TOTPEUTHOCTH.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISECTCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS HAa MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBleMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYIACHTY, MOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH MOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT IOJIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, a TakXkKe CIPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH JICKIIAH.

HupdepeHnrpoBaHHBIH 3a4€T MOXKET MPOBOJUTHCS MO HTOraM TEKyIIEeH yCIIeBaéMOCTH U CHauu
3aJaHMi, WK IIyTEeM OpraHU3alyy CIeHUaIbHOTO ONpOoca, MPOBOAUMOIO B YCTHOH (hopme.



