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[Iporpamma kypca "Cucremsl

ABTOMATHU3UPOBAHHOIO IMPOCKTUPOBAHUSA

AHHOTANMA

aBHAIIMOHHBIX JABUrareici"

chopmupoBana s GopMUpOBaHHUE Yy CTYIIeHTOB 0a30BbIX 3HaHui B obmactu CAIIP AJl, reomeTprueckoro
moznenupoBanus, MKD, onTuMaabHOro NpOEKTHPOBaHUS, TPUOOPETEHHSI TEOPETUUECKUX 3HAHUKM B 00JacTH
OIMCAHU M MOJICITUPOBAHMS KOHCTPYKIWH netaned u y310B ['T/l, mproOpeTeHns TeopeTHIeCKUX 3HAHUHN U
MPAKTUYECKOTO OMbBITA MPH PEIICHUH 3a]1a4 MHOTOJUCIUIIMHAPHOTO MaTEeMaTHYECKOTO MOICTTMPOBAHUSI.

1. leau u 3apauu

Meap AUCUMNIMHBI

- 3HAKOMCTBO CTYACHTOB C IMPpUHIOUIIAMHU CO3daHHA COBPCMCHHBIX CHUCTCM aBTOMATU3UWPOBAHHOTO
IIPOCKTUPOBAHNA aBUAIMOHHBIX ,HBI/IFaTeJ'IeI‘/lI, METOAaMU OITUMAJIBHOTO MNPOCKTHPOBAHUA, METOAAMU
MHOT'OAUCHUIITIMHAPHOTO MAaTeMAaTU4YCCKOro MOACIIMPOBAHUA ):[eTaHeﬁ h y3JI0B aBHUAllMOHHBIX

JIBUTATEIIeH.

3agauu AU CHUIIHHBI

- (¢opmupoBaHue y cTyneHToB 0a30Beix 3HaHudi B obOmactm CAIIP AJl, reomerpudeckoro
MozenupoBanust, MKD, onTHManbHOTO MPOSKTHPOBAHHUS;

- HpI/IO6peTeHI/IG TCOPCTUICCKUX 3HAHMI B O0OJIACTH OIKMCAHHUS U MOACIIUPOBAHUA KOHCTPYKLII/Iﬁ

neranei u y3nos I'T/I;

- NpuOoOpeTeHHEe TEOPETUIECKUX

3HaHUH M I[PaKTUYECKOTO OINbITa IPU pPELIEHUU

3aJa4

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 cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENPHOCTH  (yHJAaMEHTAIIbHBIC
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 CriocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
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  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

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

MNPUHIUIIBI,

METOAbBI CO3JaHHWA MW  HCIOJIB30BaHUA CHCTEM

- METOAbI TCOMETPHUICCKOTO MOACIIMPOBAHNA U aBTOMATU3UPOBAHHOTO YCPUYCHU .

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

- abCcTparupoBarThCs OT HECYIIECTBEHHOTO MTPU MOJICIIMPOBAHUH PEaTbHBIX KOHCTPYKIIUI
- yYMeTh MHCHONb30BaTh AapceHall MEXaHWKH IJKHIKOCTH M Taza Ipu pa3paboTke Mojenei
KOHCTPYKTHBHBIX 2JIEMEHTOB U MEXaHHUKH Je()OpMHPOBAaHHS TBEPIOTO TEJa.

BJIAJIETh:




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

- MeToJaMHM IIOCTAHOBKM M  pEIIeHUs 3aJad MHOIOAUCLMIUIMHAPHOIO  MaTreMaTH4YeCKOro
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
Meronbl  co3maHUS  MaTeMaTHYECKUX
4 moneneii. OcHoBel MKD m MID B 10 5
3a7ia4ax MaTeMaTHYeCKON (pU3nNKu
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. O6H_H/I€ BOIIPOCHI OpraHn3an CUCTEM aBTOMATU3NPOBAHHOTO NIPOCKTUPOBAHUA

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 MareMaTH4eCKUM MOACIIAM, I[PUMCHACMBIM B Pa3jIMYHbIX 00IacTIX
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 oOpraHu3alud  MH(POPMALMOHHOM TMOAJEPKKH CHUCTEM TI'eOMETPUUYECKOrO
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. Metoapl co3ganust MmareMatnaeckux mozaeneid. OcHossl MKD u MI'D B 3amauax MareMaTH4YeCcKOR
¢$uznkn

4.1 OpHOMEpPHBIE TPOOIEMBI

* (O030p METOIOB YUCIECHHOTO PEIICHUS MPOOJIEeM MaTeMaTHYeCKOW (MU3WKU C MO3UIHA TEOPHUH
anmpokcumaruu. Meron byOHoBa-I'anepkmna. Meron Purma. Merton kommokanuii.  MeTon
rnoxo0IacTen.

* Merto/ B3BEIICHHBIX HEBS30K.

* 3agaun (U3MKH, TEIUIONPOBOAHOCTH, TEUCHMS >KUAKOCTU M Ta3za, MEXaHUKU J1e(OpPMUPYEMOTO
Tena, NpUBOIAIINE K ogHOMepHOH nipobneme LITypma-JInyBusis.

»  QDopmynupoBKa METOAA B3BELICHHBIX HEBS30K I AU (EepeHIHaIbHOIO0 YpaBHEHUS! 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.

*  Ilonmuuomsl Jlarpamxka M HenuHeWHas anmpokcumarus. OcOOEHHOCTH BBIUYMCICHUS MaTpPHUI]
JKECTKOCTH M BEKTOPOB IPABBIX YACTEH Ha 3JIEMEHTE I HEIMHEWHOM alllpOKCHMALMU PELICHUS.
Cxewmpl ynicnienHoro uarerpuposanns Hetotona-Koreca u ["'aycca-Jlexannpa.

. OnHoMepHbIE 3a7auM IOpsAKa Bellle Broporo. IlpuMeHeHue MNOIMHOMOB 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.

* llonyuenue ancam6nsi ypaBHenuid MKD nns ypaBuenus IlyaccoHa B mpoW3BONBHOM IMIJIOCKOM
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.

. Marpuna *eCTKOCTH JIi TPEYroJIbHOTO KOHEYHOIO 3J€MEHTa B IIJIOCKOM 3ajade TeopuH
YIPYTOCTH.

» CewmeiicTBo JlarpamxkeBbix 1 CepeHINNOBBIX KOHEYHBIX 3JIEMEHTOB. UHCIEHHOE HHTETPUPOBAaHHUE
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.

. Uzonapamerpuvieckrie KoHe4HbIe OdieMeHTHl. [IpeoOpasoBanue koopauHar. SkoOuan
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 HeNMHEWHOW cucTeMbl. BapuanvoHHbIl npuHOUN A (Qu3nyecku
HEeJIMHEHHOW MpoOJieMbl Ha TpuMepe 3ajad HEelMHEHHON Teopuu ymnpyrocTd W jaedopManuoHHON
TEOPHH IIIACTUYHOCTH.

. ITocTpoeHue 1IaroBOro ajaropuTMa II0 BHYTPEHHEMY BpeMeHHM cucreMbl. Koppekuus
MOTPELIHOCTH IIAroBOro anroputma. JInHeapusanusi BapualMOHHBIX COOTHOIICHWH Ha mmiare. CBs3b
IIarOBBIX AJITOPUTMOB € Pa3IMYHBIMU MoanpuKanusmMu Meroga HerotoHa.

*  Juckperuzanus 3amaun Ha ocHoBe npexactasineHnit MKD. Cekymias u kacareiabHash MaTpUIIbI
XKECTKOCTH cucTeMbl. [IpuMepsl pacueTa HETMHEHHBIX CUCTEM.

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

* O0630p 00001IEHNSsI MIATOBBIX AJITOPUTMOB JJISl PELICHUs 00Jee CIOXKHBIX HEMTMHEHHBIX 3aj1ady
MaTeMaTH4eCcKol QU3UKHU C yIeTOM PU3UIECKON U TeOMETPUICCKON HEJTMHEHHOCTEH.

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

. O030p THINOB HECTAMOHAPHBIX 3a/lad. YUYeT HECTAllMOHAPHBIX BO3ACHCTBHI B CHUCTEME
ypaBHeHuil MKD u cooTBeTCTBYIOIIEM BapUallMOHHOM COOTHOIIEHUM WJINM COOTHOLIEHUH IIPUHLIUIIA
B3BEILECHHBIX HEBSA30K. 3a1a4i AMHAMUKHU. YYET Harpy30K OT CHJI HHEPIIHH.

» CoOcrBeHHbie koneOaHus cucteM. [IpobieMa coOCTBEHHBIX 3HAYEHUH U BEKTOPOB. [IpumeHenne
npuHnuna JlamamOepa W CBeJeHHWE 3aJayd Ha BBIHY)KICHHBIC KOJEOAHUS IMPH TapMOHUYECKOM
BO3/ICHCTBUH K PEILCHUIO 331a4U CTATHKHU. APXUTEKTYpa allfOPUTMA U IIPOrPAMMBI.

. Meronbl pelieHus 3aAad MpU IPOU3BOJIBHOM XapaKTEpe H3MEHEHHUS HECTAlMOHAPHBIX
BO3/ICCTBUI Ha cucTeMy. MeTojl TIpe/ICTaBIeHHs PEIICHUs] B BUJC PA3lIOKECHUS 1O COOCTBEHHBIM
BEKTOpaM. APXHTEKTypa aJropuT™Ma U MPOTPaMMBL.

* IIpsiMble METOABI MHTETPUPOBAHUS JAWHAMUYECKHX CHCTEM. MeTOI LEHTPaIbHBIX Pa3HOCTEH.
Merton Xy6onra. Metox Hetomapka. - meton Busicona . Onenka ux 3QQeKTUBHOCTH.

* JlocTtaHoBKa U METOJIbI HHTETPUPOBAHUS HECTAI[MOHAPHBIX 33]1ad TEIUIOMPOBOJAHOCTH U MEXAHUKH
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 TNPOTPAMMHUPOBAHUS HAa TPHMEpE 3aJadd IMPOSKTHPOBAHMS [HCKa
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, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pe3synbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3y4YeHMs,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

— MOATOTOBKY K Au(depeHurpoBaHHOMY 3a4eTy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ABHUAIMOHHBIC TEXHOJIOTUU
niepeioBasi HHKEHEepHast [IIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIMH U TPOTPAMMHOMN
UHXKEHEPUHU
kadeapa CHIOBBIX YCTaHOBOK

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
2 (Becennwuil) - luddepeHpoBaHHbIii 3a4€T

3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT

Pa3zpatGoTunk: O.M. Temuc, 1-p TeXH. HayK, CTapILUil HayYHbIN COTPYIHUK



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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
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 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3yabTaTe HU3Yy4YCHHUA AUCHHUIIIIMHBI «CucreMsl ABTOMATU3UPOBAHHHOI'O IMPOCKTUPOBAHHS aBUAIIMOHHBIX

JBUTaTeNein 00yqatomuiicss JOIKeH:

3HAThb:
- (bYHZ[aMeHTaHLHLIe IIOHATHA,
ABTOMATUY€CKOI'0 IMPOCKTUPOBAHUA,
- TCOPHIO MCTOJId KOHCUYHBIX 3JICMCHTOB;

MNPUHIUIIBI,

METOAbBI CO3JaHHWA MW  HCIOJIB30BaHUSA CHCTEM

- METOAbI TCOMETPHUICCKOTO MOACIIMPOBAHNA U aBTOMATU3UPOBAHHOTO YCPUYCHU .

yMeThb:

- abCTparupoBarThCs OT HECYIIECTBEHHOTO MIPU MOJICIIMPOBAHUH PEaTbHBIX KOHCTPYKIIUI
- yYMeTh MHCHONb30BaTh apceHall MEXaHWKH OJKHIKOCTH M Taza Ipu pa3paboTke Mojenei
KOHCTPYKTHBHBIX 2JIEMEHTOB U MEXaHHUKH Je(OpMHUPOBaHHS TBEPIOTO TEa.

BJIaJeTh:

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

- MECTOAaMH IIOCTAHOBKH u

peleHus

3aaa4y MHOT'OAUCHUIIIIMHAPHOTO MaTeMaTH4CCKOIO

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. CHCKTpaIII:HBIG MCTOAbI NUATrHOCTHUKU IOTOKA: CIICKTPbI M3JIYUCHUSA U MOITIOHNICHUSA, 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! M3MEpeHUs 3a30pOB MEXIY JIOMAaTKaMU pabouero kKojeca U KOPIyCOM 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 g HU3MEPEHUS MOJIHOIO M CTAaTUYECKOTO JABJICHUS, HACaIKH JJs H3MEPEHHUS
HaIpaBJIEHUS CKOPOCTH.
10. MeTonbl U3MepeHus: IEPEMEHHBIX AABJICHUN, TpalyMpOBKa JaTUYMKOB.

buner 1

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

Buier 2
OnTuveckrue METoIbl H3MEPEHHUS TEMITePaTyphl: ONTHYECKUE TUPOMETPHI, TPAAYHPOBKA TUPOMETPOB U
WX TOTPEUTHOCTH.

Kpurepun onennBanus
Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, IPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmuecsi MOTYT TOJNb30BaThCs
OporpaMMON IHCUMIUIMHBL, a TakXKe CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIAH.

JupdepeHnnpoBaHHBIA 3a4e€T MOKET HPOBOIUTHCSA II0 HMTOTaM TEKyIIeH YCIEeBaeMOCTH M CIa4H
3aJaHMi, WK IIyTEeM OpraHU3alyy CIeHUaIbHOTO ONpOoca, MPOBOAUMOIO B YCTHOH (hopme.



