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Mporpamma omcumnnmHel "MaTtematudeckme mogenu npoteccos pesaHus”; 15.04.05 "KoHCTpyKTOpCKO-TEXHONornyeckoe obecneyeHne
MalHOCTPOUTENbHbBIX NPON3BOACTB".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMeHMIZ, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcumnnmHel "MaTtematudeckme mogenu npoteccos pesaHus”; 15.04.05 "KoHCTpyKTOpCKO-TEXHONornyeckoe obecneyeHne
MalHOCTPOUTENbHbBIX NPON3BOACTB".

Mporpammy nucuunnmHbl paspaboTtan(a)(v) LoueHT, K.H. (aoueHT) Ctynko B.B. (Kadenpa
KOHCTPYKTOPCKO-TEXHONOMMYECKOro 06ecneyeHns MawmHOCTPOUTENbHBIX MPOU3BOACTB, ABTOMOOUNLHOE OTLENEHUE),
VBStupko@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CNOCOBHOCTbIO POPMYNNPOBATHL LieNIM NpoekTa (MporpamMmbl), 3aaa4y npv 3adaHHbIX

KpUTEPUSX, LeneBbix OYHKLNSAX, OFPAHNYEHNSIX, CTPOUTb CTPYKTYPY MX
B3aMMoCBsA3eit, pa3pabaTtbiBaTb TEXHUYECKME 3a4aHNS HA CO30aHNEe HOBbIX
SCDPEKTUBHBIX TEXHONOTNIA N3rOTOBNEHNS MALIMHOCTPOUTENBHBIX N3LENUA,
NPOV3BOACTB PA3NMYHOro CNyXXebHOro HasHauyeHNs, CPeLCTBa Y CUCTEMBI UX
MHCTPYMEHTANbHOr0, METPONOrMYECKOr0, AMArHOCTUYECKOro 1 YNpPaBieHYecKoro
obecneyeHns, Ha MOLEPHN3ALIMIO U aBTOMATU3aLUNIO OEeACTBYIOWNX B
MaLWWHOCTPOEHNN NMPOU3BOLCTBEHHbIX Y TEXHONOMMYECKMX NPOLLECCOB U
NPOV3BOACTB, CPEACTBA M CUCTEMbI, HEOOXOAUMbIE ANS peanu3aunn MogepHM3aLmnm
N aBTOMATU3aUMKM, ONPENENATL NPUOPUTETHI PELIEHW 3a8ay

MK-16 CNOCOBHOCTBLIO MPOBOAMTL HAYYHblE SKCMEPUMEHTbI, OLlEHMBATb Pe3ynbTaThl
nccnenoBaHWin, CpaBHMBATb HOBbIE 9KCNEPUMEHTASbHbIE AaHHbIE C AaHHbIMU
NPUHATLIX MOJEnel ANns NPOBEPKM UX aAeKBATHOCTM U MPU HEOOXOANMOCTHY
npennaratb U3MEHEHMS ONS yAy4YlWeHUs Mogenei, BbiNoNHATL MaTeMaTnyeckoe
MOOENMPOBaHNE NPOLECCOB, CPEACTB M CUCTEM MALIMHOCTPOUTENbHBIX MPON3BOACTB
C MCMONb30BaHNEM COBPEMEHHbIX TEXHONOrMIA NPOBEAEHNS HAY4YHbIX UCCNEa0BaHNN,
paspabatbiBaTb TEOPETUYECKUE MOLENM, MO3BONAOLWME UCCNEN0BATb KA4ECTBO
BbiNyCKaeMbIX U30ENNIA, TEXHONOrMYECKUX MPOLLECCOB, CPEACTB U CUCTEM
MaLNHOCTPOMTENbHbIX NPOM3BOACTB

Obyvarowmitcs, OCBOMBLWNIA AUCUUNANHY (MOSYb):
JonxeH 3HaTb:

MeTonbl 1 cpeacTBa pas3paboTky MaTeMaTn4eckoro obecrnedyeHns TeXHONOMM4YeCcKX CUCTEM, CUCTEM aBTOMaTM3aLuUK
1 ynpasneHus;

MeToobl MaremMaTnyeckoro MogennpoBaHua npu co3noaHnm TeXxHonornyeckmnx npoueccos, cpencTs TEXHONOrM4eckoro
OCHalleHnsa n aBToMaTmn3aunn,

MeTogbl ONTUMMU3aLMM TEXHONOMMYECKMX NPOLLECCOB B TEXHONOMMYECKNX CUCTEMAX.
JlonxeH ymeThb:

BbI6VIpaTb nooxooswunm Meton, mMogennposaHuna n ontTuMmnaaunn 06'beKTOB, npoueccos, SABIEHUI TEXHONOMMYECKNX U
WHCTPYMEHTAlIbHbIX CUCTEM;

Cospatb mMarteMaTn4eckyro un cpmsmquKyro mMogenb npoueccoB 1 CUCTEM, CPEACTB aBTOMATU3aUMN U ynpaBneHns;

BecTn paspaboTtky 0600WWEHHLIX BAPNAHTOB pelleHns Npobnem, aHanu3 BapnaHToB 1 BbIGOP ONTUMANbLHOrO,
MPOrHo3MpoBaHKe NocneacTeuii, HaxoxneHme KOMNPOMUCCHBIX PELIEHNIA B YCIOBUSIX MHOTOKPUTEPUANTBHOCTH,
HeonpeneneHHoCTU, NNaHPOBaHUE peanmaaunm NPOeKToB.

JlonxeH Bnanetb:

HaBblkamu pelueHuns npuknaaHbix 3anad, paspaboTkn 0606WEHHbIX BapuaHTOB peleHns npobnem, aHannsa
BapUaHTOB 1 BbIBOpa ONTUMANbHOFO;

HaBbikamu NPOrHo3npoBaHuA nocneacTBuii, HAXOXAeHNE KOMMPOMUCCHbIX pel.lJeHVII7I B YCNoBuAX
MHOrOoKpunTepunasbHOCTN, HeornpeaeneHHoCTn, NnaHnposaHmMe peanm3aumnm npoekTos.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnmHa (mogynb) BktodeHa B padgen "61.B.04.11 OucumnanHbl (Mogynm)" OCHOBHOM NpodoeCcCuoHanbHom
obpasoBatenbHoli nporpamMmel 15.04.05 "KoHCTpyKTOPCKO-TEXHONOrMYyeckoe obecneyeHne MawmnHOCTPOUTENbHbIX
npoun3soncTs (KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne aBToMaTM3MPOBAHHbIX MAWMHOCTPOUTENBHBIX
NPON3BOACTB)" N OTHOCUTCA K 0653aTeNbHbIM OUCLUNINHAM.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.
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Mporpamma omcumnnmHel "MaTtematudeckme mogenu npoteccos pesaHus”; 15.04.05 "KoHCTpyKTOpCKO-TEXHONornyeckoe obecneyeHne
MalHOCTPOUTENbHbBIX NPON3BOACTB".

3. O6bem gucumunanHbI (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasarenem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLMIMMHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 42 yaca(oB), B TOM 4YMCne nekuun - 6 yaca(os), npakTnyeckne 3aHatus - 18 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas paboTta - 66 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma MPOMEXYTOYHOr0 KOHTPONS ANCLIMINAMHDI: 9K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboTbl NO AUCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl aucuunivnHbl / nX TPyA0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopatopHble
flexumm 3aHATUSA pabotbl
Tema 1. Tema 1. OCHOBHbIE MOHATUS
Ty cnocobbl MOAENMPOBaHNSA s 2 2 2 15
Tema 2. Tema 2. Mooenb
2. ONTMMN3aUNN PEXUMOB pe3aHuns 3 2 6 6 20
Tema 3. Tema 3. VIMutaumoHHoe
8. mMoaenMpoBaHume. s 1 6 6 15
Tema 4. Tema 4. NocTpoeHre
4.matematn4yeckmx moaenemn 3 1 4 4 16
naeHTnpmkaumnn.
Toro 6 18 18 66

4.2 CopepxaHue aucCUUMIUHBI (MOBYNS)
Tema 1. Tema 1. OCHOBHbI€ MOHATUS U CNIOCOObI MOAENUPOBAHUS

BeeneHue. SnemMeHTbl 06Wwel Teopun cucteM. Cuctemsl n mogenn. CucteMbl kak MHoxXecTBa. MoHATUs ?Mogens? 1
?mMomenupoBaHne?. ABCTpakTHas MOLENb CUCTEMbI MPOU3BONBHOW Npupobl. MNoHsATVE 0 MeToLEe (PAa30BOrO
npoctpaHcTea. Obwue cBONCTBA CNOXHBIX crcTeM. OBLEe NOHATME O MATEMATUYECKOM MOLENMPOBaHUN. PU3NYeCKOe n
matematuyeckoe mogenuposaHve. OB0BIWEHHbIA anropyuTM NOCTPOEHNS MaTeMaTMyeckoin Mmogenu. OnNTMMM3aLmMoHHoe
mopenuposaHue. Knaccmnyeckas noctaHoeka 3agayv ontummaaunn. CtaHoapTHble oopMbl 3a4ad ONTMMM3aunn.
MeToabl pelweHns 3agay onTMMmM3aunu.

Tema 2. Tema 2. Mogenb oNTMMMU3aLMUN PEXUMOB pe3aHus

OnTMM3aLmns CyMMapHOro neproaa CTOMKOCTU MeTannopexylero MHCTpymeHTa. MaTtemaTnyeckas Mogenb
onTMMU3aLMKN Nepuoaa CTOMKOCTU MHCTPYMeHTa. MaTemaTmyeckas Moaenb ONTMMU3aUMN PEXMOB pe3aHus.
TexHo-nornyeckre napameTpbl U BO3MOXHOCTY ONTMMU3aUMK NPOoLIeccoB pe3aHus. Llenesbie doyHkumn. Crctema
TEXHUYECKMX orpaHnyeHnin. Moaenb onTMMU3auUMmn PeXnMOoB pe3aHusi Npu TodeHun. Kputepum orpaHnyeHuii. OnemMeHTh
NIMHEHOro NporpamMMnpoBanms. NocTaHoBKa 3a4a4un NMMHENHOro NPOrpaMMMpPoBaHns. TUMNOBbLIE 3a8a4u U MeTo bl
peweHus.

Tema 3. Tema 3. UMutaunoHHoe mogenupoBaHue.

MPUHUMMBI UIMUTALMOHHOTO MOLENMPOBAHMS: MPUHLMM UHCPOPMALIMOHHON AOCTATOYHOCTM; MPUHLMM OCYLWECTBUMOCTHU;
MPWHLMM MHOXECTBEHHOCTM MOAENeN; NpuHLUMN arpernposaHusi. OCHOBHbIE 3Tarbl UMUTALMOHHOrO MOLENVPOBaHWS.
MmnTaumoHHoe MopgenmpoBaHue. MoHSATMEe MMUTALMOHHOrO MOLENMPOBaHUS. ViMuTaumoHHas Moaenb npolecca
06paboTku 3ybbeB MeTOAaMU LLEHTPOULHOIO OrnbaHus.

Tewma 4. Tema 4. lNocTpoeHMe MaTeMaTUYECKUX MoaeNnen naeHTucomKkaLum.

1. MocTtaHoBKa 3a4a4u NOCTPOEHNS Moaenel naeHTnemkaummn. OCHOBHbIE Babl 3a8a4 noeHTudunkaumum. CTpykTypHas
nIoeHTUdMKaLNa MateMaTnyecknx MoLe-nei npouecca pe3aHus.

2. CTpyKTypHas naeHTnguKaLms MateMaTnyecknx Mogeneii npouecca pesaHus. MNapametpuyeckas noeHTUgKaLms
mMatematuyecknx mogeneii. NMocTpoeHne MaTeMaTUHECKNX MOLENEN NOEHTUGUKALMN NPOLECCOB Pe3aHus.

3. MynbTMnnnkaTMBHbIE 3aBMCUMOCTM B OMNUCaHMM MPOLIECCOB pe3aHns. CBOMCTBa MyNbTUMNINKATUBHbIX 3aBUCUMOCTE.
"padpryecknii METO NapaMeTpUYecKon naeHTUUKaUUN MaTeMaTnieckux Mmogenen.
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Mporpamma omcumnnmHel "MaTtematudeckme mogenu npoteccos pesaHus”; 15.04.05 "KoHCTpyKTOpCKO-TEXHONornyeckoe obecneyeHne
MalHOCTPOUTENbHbBIX NPON3BOACTB".

5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuMn

dran TeMmbl (pa3pernbl) AUCLUNIUHBI

Cemectp 3
TeKyLLMIi KOHTPO/Tb

1. Tema 1. OCHOBHblE NMOHATUS 1 CNOCO6LI MOAENNPOBAHNS
1 [YcTHBIV onpoc MK-1, NMK-16 2. Tema 2. Mogenb onTUMM3aLmmn pexmnMoB pesaHuns

3. Tema 3. IMMTaumoHHoe MoaennpoBaHue.

1. Tema 1. OCHOBHble NOHATMSA 1 CNOCOOLI MOAENMPOBAHMS
2 ﬂ:ggijoprle NnKk-16 , rnK-1 2. Tema 2. Mogenb onTMmM3aLMmn peXnMoB pesaHums

P 3. Tema 3. IMnTaumoHHOe MOAENNpPOBaHKE.

1. Tema 1. OCHOBHblE NMOHATUS 1 CNOCO6LI MOAENNPOBAHNS
3 [Otyer NnKk-16, rnK-1 2. Tema 2. Mogenb onTUMM3aLMmn pexXmnMoB pesaHus

3

. Tema 3. MIMutaunoHHoe MogennposaHue.

Sk3aMeH MK-1, NK-16

6.2 OnucaHue nokasaTteneun n Kputepues oLeHUBaHUSI KOMMNETEeHU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OuepHMBgHMﬂ 3ran
KOHTpoOns

OTnn4YHO XopoLuo Y nosn. Heyn.

CemecTp 3

TekyLLUA KOHTPONb

YCTHbIM onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[oHsATWiAHBIR annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |oparMeHTapHoe Mnu
MpogemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb matepuana no Teme. ghopmynuposaTb CBOU
MOHMMaHNs MaTepuana. [MoHMMaHns matepuwana. Y nosnetBoputensHoe  [Mbicnu, obcyxaathb
[MpeBocxooHOE yMeHMe |Xopowee yMeHne yMeHne ONCKYCCUOHHbIE
hopmMynmpoBaTb CBOM |oOpMyNnMpoBaTb CBOU  (POPMYNMpPOBaTb CBOU  |NMONOXEHUS.
Mblcnu, ob6cyxaathb Mbicnu, obcyxaaTb Mbicnu, ob6cyxaaThb
INCKYCCUOHHblE INCKYCCUOHHbIE INCKYCCUOHHblE
NONOXeHMS. MONOXEHUSI. MONOXeHMS.

AEKTPOH
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cmcTemMaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
JOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, YCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBsun
TBOpYecKume
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4eBOHO-MPOorpaMMHOro
martepuana, ycnewHo
BbINONHWNA
npenycMOTpeHHble
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEHA0BaHHYO
nporpammorn
OMCLMMAVHBI, nokasarn
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIIVHE U
cnocobeH K ux
CaMoCTOSITEIbHOMY
MOMONTHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesiTeNlbHOCTH.

y4ebHO-NporpaMMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboToi
no npodpeccum,
cnpasumcs ¢
BbIMOMHEHNEM 3adaHUA,
npeaycMoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
LVNCUMMANHBI, [OMYCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x04UMbIMM
3HAHUAMU Onst UX
yCTpaHeHns nog
PYKOBOLCTBOM
npenoaasaTersi.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTmyeckast TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

Ortuer MpooemoHcTpupoBaH  |pooeMoHcTpupoBaH  |[pooeMoHcTpypoBaH  ([1poaoeMOHCTprpOBaH
BbICOKMWIA YpOBEHb CcpenHuin ypoBeHb YyOOBNETBOPUTENbHbIA  |HEyNOBNETBOPUTENbHbIA| 3
BnafleHUsi MaTepranoMm. [BnafeHus MaTepranoMm. [ypoBeHb BnaaeHuns YPOBEHb BNafeHUs
Wcnonb3oBaHbl VMcnonb3oBaHbl maTtepuanom. MaTepuvasnoMm.
Hagnexatwue Hagnexaiuue Mcnonb3oBaHHble Mcnonb3oBaHHble
WCTOYHVKU B HYXKHOM  [MCTOYHMKM. CTPYKTYpa [MCTOYHUKM, CTPYKTYpa |[MCTOYHUKM, CTPYKTYpa
konuyectse. CTpykTypa |paboTbl 1 paboThbl 1 paboTbl 1
paboTbl u NMPUMEHEHHbIE MeTOAbl [MPUMEHEHHbIE METOAbLI [MPUMEHEHHbBIE METOAbI
NMPUMEHEHHbBIE METOAB! (B OCHOBHOM 4acTU4YHO HE COOTBETCTBYIOT
COOTBETCTBYIOT COOTBETCTBYHOT COOTBETCTBYIOT MOCTaBMEHHbIM
MOCTaBNEHHbBIM MOCTaBNEHHbIM MOCTaBNEHHbIM 3ajadam.
3agayam. 3agavam. 3amayam.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuatowmiicst
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

B 3HaHMsIX OCHOBHOO
y4eBbHO-MporpamMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
NpenyCcMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npPoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccrnoHanbHom
nestenbHocTn 6e3
LOMONHNTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OVCLUNMVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XxooMMble OJ1S1 OLLEHKWU 3HaHUN, YMEHWUH,

HaBbIKOB U (MWM) onbiTa AeATeNIbHOCTU, XapakTepu3yloL X atanbl joopMUpoOBaHUA KOMMNETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 3

TekyLLUN KOHTPONb
1. YcTHBIR onpoc

CtpaHnua 6 13 14.
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Tembl 1,2, 3

MocTpoeHWs MaTeMaTUieckmx Moaenein KOHCTPYKLMN COOPOYHON eauHMLbI, CXeMbl COOPKM, MapLPYTHOrO
TEXHONOrMYECKoro npowecca cbopkm Ha OCHOBE TeOpUM rpadooB M MOLENMPOBAHMUS C UCMONb30BaHMEM DBM.
MNocTpoeHme mateMaTtUHeCKNX MoOLENe OTAENbHbLIX AeTaNne B BUAe N30NMPOBaHHbBIX BEPLWMH rpadia C pasoMKHYTbIMU
pebpamu. ABTOMATM3NPOBAHHOE NPOEKTUPOBAHNE TEXHONOMMYECKOM CxeMbl COOPKM U MapLIPYTHOrO TEXHO-NOMMYECKOro
npotecca c6opky Ha OCHOBE MATEMATNYECKOro MOAENMPOBAHMS ¢ NpuMeHeHem 9BM. OnTuMmaaums cyMmMapHoro
nepuoaa CToMKOCT/ METaNNOPEXYLLEro UHCTpyMeHTa. Marematmyeckas Mogens onTuMmn3aumm nepnoa CToNKoCcTr
WHCTpyMeHTa. Matematmyeckas Mogenb ONTUMU-3aLNN PEXMMOB pe3aHNs. TeXHONOrn4eckre napameTpbl
BO3MOXHOCTM ONTUMM3ALMM NPoLEeccoB pesaHns. OnNTuMmaauns pexmuMoB pesaHus. Lienesble doyHkummn. Cuctema
TEXHNYECKMX OrpaHnyeHunin. Mogenb onTMMmn3auum pexmnmoB pe3aHuns npu todeHun. OrpaHnyeHne no pexyumm
BO3MOXHOCTSM MHCTPyMeHTa. OrpaHuyeHme no MOLWHOCTY 3NeKTpoABUratens Npneoaa rnasHoro ABMXeEHUS.
OrpaHnyeHne No NPOYHOCTM MexaHuama nogadun. OrpaHnyeHne no JONyCTMMON XecTkocTu pesua. OrpaHuyeHme no
XecTkocTu obpabaTtbiBaemoit netanu. OrpaHUYeHNs No KUHEMATMYECKM BO3MOXHOCTSIM CTaHKa. DNEMEHTbI IMHERHOro
nporpammmpoBaHus. loctaHoBKa 3a4a4u NMMHENHOro NPOrpaMMMPOBaHNS. TUMNOBbLIE 3a4a4M U METOOb! PELIEHNS.
NmnTtaumoHHoe mogenuposaHue. MNMoHaTe MMUTALMOHHOrO MoAennpoBaHms. MiMmtaumoHHas Mogens npouecca
06paboTkn 3ybbeB METOAAMM LIEHTPOMAHOrO ornbaHus. Pacuet npodouns MCXoLHOro Npor3BoAsLEero KOHTypa.
CornacoBaHuve NonoXeHW NPON3BOASLLErO KOHTYpa W BnaauHbl 3yba koneca. CornacoBaHue nepemeLleHunii koneca u
Npo-n3BoasALEro KoHTypa. NpeobpasoBaHue cUCTEM KOOpAMHAT. ANrOPUTM UMUTALMOHHOMO MOLENMPOBAHMSI.
MNocTpoeHme matematudecknx mogenen naeHtudprkaumn. lNoctaHoska 3a-gayv NOCTPOEHUS MoAenen naeHTurKauunn.
OcHoBHble BUAbI 3aaa4 naeHTugukaummn. CTpykTypHas uaeHTndmkaumnsa MateMaTmyeckux Moaenen npouecca pesaHus.
MapameTpryeckas noeHTurkauns matemaTnyeckmx mogenei. NoctpoeHme matematudecknx Mmogene naeHtTudrkaumm
npoueccos pesaHns. MynbTunNankatuBHbIE 3aBUCUMOCTY B ONMCaHUM NpoLeccoB pe3aHus. CeoncTea
MyNbTUNANKATUBHBIX 3aBUCUMOCTEN. [ padhnyecknii MeTon napameTpruyeckor naeHTurkaumm mateMaTnyeckmx
mognene.

2. JlabopatopHble paboTbi

Tembl 1,2, 3

MocTpoeHnsa MaTeMaTUyeckmx Moaenein KOHCTPYKLMN COOPOYHON eauHULbI, CXEMbI COOPKM, MapLWPYTHOrO
TEXHOMorn4yeckoro npotecca cbopkn Ha OCHOBE TEOPUM rpadpoB U MOAENNPOBAHMS C NCMOoNb30BaHNeEM SBM.
MNMocTpoeHne mateMatn4ecknx MoLenel oTaeNbHbIX AeTane B Buae N3onnpoBaHHbIX BEPLWMH rpadia ¢ pasoMKHYTbIMU
pebpamu. MNpwn BEINONHEHNW BTO-POIA YacTu paboTbl CTYAEHT NPOBOAUT aHaNn3 UHGopMaumm, cogepxalleincs B
TEXHONOrMYECKON cxeme COOPKM 1 MaPLIPYTHOM TEXHONOMMYECKOM npoLecce cO0PKU, BbINOMHAET NOCTPOEHNE eANHON
MaTeMaTn4yecKkol MoLEeNn CXeMbl COOPKM U MapLIPYTHOrO TEXHONOMMYECKOro npoLecca cbopkm B BuIe rpacha-nepesa.
Mpwy BLINONHEHUN TPETbER YacTu paboTbl CTYAEHT OCYLECTBNSET aBTOMATU3MPOBAHHOE NMPOEKTMPOBAHNE
TEXHONOrMYECKOM CXEMbl COOPKM 1 MApLIPYTHOIO TEXHONOMMYECKOro npotecca cOopky Ha OCHOBE MATEMATUYECKOro
MOLENMPOBaHMS ¢ NpuMeHeHneM SBM, NnpoBOAUT CpaBHUTENBHBIV aHaNN3 TEXHONOrMYECKON CXeMbl COOPKM 1
MapLPYTHOro TEXHONOMMYECKOro npoLecca cOOpKX, MOMyHeHHbIX C MOMOLLb0 OBM 1 NCX0AHbIX AaHHbIX.

OcCBOEHNE METOAMKU NPUMEHEHNS MATEMATMYECKMX MOLENel AN pelleHns Tako Npobnembl NPUHSATHS
TEXHONOrMYECKOoro pelleHuns, kak onTMmManbHoe NnaHnpoBaHe NPpon3BoacTBa ¢ ucnonb3osaHvem 3BM. B npouecce
BbINONHEHNS paboThbl CTYAEHThI pelaroT 3a4aqy NnaHMpoBaHNs NPOM3BOACTBA C NoMowbo IBM. [Ing nnaHMpoBaHus
NPOW3BOACTBA MCMONb3YyeTCs annapar MMHENHOro NPorpaMMUPOBaHNS ¢ peanusauunert Ha 9BM cumnnekc-anroputma u
cumnnekc-metona. Marematuyeckas Mogenb, NONyYEHHAS HA OCHOBE UCXOOHbIX AAHHbIX 3a4a4v NNaHMPOBaHUS 1
ynpaBneHus, LOMXHA BKIOYATb NMMHENHbIE YPABHEHWS U HEPABEHCTBA, a TakXe IMHENHYIO Lienesyto (OyHKLUMIO.
N3yunTb METOLOMKY MOLAENNPOBAHNS FMBKO Mpon3BoACcTBeHHOW cucTembl (IT1C) ¢ ncnonb3oBaHneM cUCTEM MAaCcCOBOMO
obcnyXxunsaHums.

3. Otuer

Tembl 1, 2, 3

O6bekTbl MOAENMPOBaHMS B MALLMHOCTPOMTENBHOM NPOU3BoACTBE. Brnabl MaTematnyeckux mogenei. TpeboBaHus,
NnpeLbsBNSeEMbIE K MATEMaTMYECKUM MOaeNnsM. MaTtemaTtmyeckmue MOLENU CUNOBbIX U TENIOBLIX MPOLLECCOB NMPU pPe3aHnm
matepuanos. MeToabl ONTMMM3auMy NPOLLECCOB pe3aHus. MeTo KOHEYHbIX 3IEMEHTOB Kak CPeACcTBO MOAENMPOBaHUS
NpPOLECCOB pe3aHns. 3afaHne KOHCTPYKTUBHbIX M PEXMMHbBIX MapaMeTpoB npoLecca pe3aHus npu todeHun. CosnaHne
reoMeTpumn pexyuero nHcTpymeHta. Co3naHme reoMeTpum 3aroToBKM U 31IEMEHTA CTPYXKMN.

MognennposaHue Harpysok, 4eNCTBYIOWMX HA PeXywWwmnii MHCTPYMeHT B cpene SolidWorks. MogennposaHue B cpene
T-FLEX CAD. MoaenupoBaHve Harpy3ok, OeACTBYIOLWMX Ha 3aroToBKYy 1 SNeMeHT CTpyXku B cpene SolidWorks.
MoaenuposaHue B cpege T-FLEX CAD

N3yyeHne MeToankn aHanma3 cTaTu4ecKnx N AUHaAMMYEeCKnX xapakTeprucTuk KpytunoHoi cuctemsl ML 2. OcsoeHue
NPakTUYeCKMX HaBbIKOB PaboThl C KOMMIEKCOM NPOrpaMMm A/si aBTOMATU3MPOBAHHOIO pacyeTa CTaThieckumx 1
IMHAMUYECKMX XapakTepUCTHK KPYyTUbHbIX CMCTEM NprBoaoB MNporpammHoe obecrnedeHre: komnnekc nporpamm DYNAR.
Ok3ameH

Bonpochbl k ak3ameHy:

. OnemeHTbI 06LWel Teopum cucTeM. MoHATUE MOOENMPOBAHNS.

. Cuctembl n mogenn. Cnctembl Kak MHOXeCTBA.

. Oblwas n KoMMblTepHas CXeMbl MOAENNPOBAHNS. BbluncnutensHas CNOXHOCTb pellaeMblx 3anay.

. MatemaTnuyeckas mogenb o6bekTa MmogennposaHus. CTpyKTypHas cxema o6 bekTa MoLENVPOBAHUS.

. MoHsATe o0 MeTome chazosoro npocTpaHcTea. Oblme CBOWCTBA CNOXHbBIX CUCTEM.

. OCHOBHbIE NOHATUS, KNaccuguKaums 1 cnocodbl MOAENMPOBAHNS.

. Oblee NoOHATME O MaTEMaTUYECKOM MoaenupoBaHMn. Prsmyeckoe 1 MateMaTniyeckoe MoLennpoBaHue.
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8. Knaccugoukaums matematudecknx mogeneii. TpeboBaHusl, NPenbsaBnseMble K MATEMATUHECKM MOLENSIM.

9. NocTaHoBKa 1 CBOAMMOCTb. OTarnbl MOCTPOEHMS MaTEMATUYECKON MOAENN.

10. OcobeHHOCTM MOAeNnMpPoBaHUSl CPEeACTBAMU ANCKPETHON MaTeMaTuKu.

11. OCcHOBbI TEOPUN MHOXECTB 1 Teopum rpadoos. MHoXxecTBa.

12. lekapToBbI (MpAMbIE) NPOM3BEAEHUS OBYX MHOXEeCTB. KBagpar MHOXecCTBa.

13. BuUHapHbIe OTHOLWEHWS, rpadobl, MaTpurLbl CMexHocTU. Onepauun NpeobpasoBaHns KO-opAMHAT B MPOCTPAHCTBE.
14. Obnacti npuMeHeHUs Moaenei onTummaaummn. Obwas NocTaHoBKa M BUAbI 3a4a4 NPUHATUS peLleHuiA.

15. MatemaTumyeckas NOCTaHOBKA U PaspewnmMocTb 3a8ay onTuMm3aunm. 3a8aqum NpuHSTAS PELIEHNS, MHOXECTBO
pelweHns 3a8a4 NPUHATUS PELLEHWIA.

16. OcHOBbI TEOPUM ONTMMM3AUMK, MaTEMaTUYECKas NOCTaHOBKA 3a4adyy oNTUMu3aumm.
17. LleneBas doyHKUMS, BUAbl 3a0a4 ontumMmnsaumm. Metoabl peweHns 3agay onTuMnsauinm.
18. Npadho ? aHanNMTUYECKMn MeToq peleHns 3a8a4y MmaTemaTyeckoro NPorpaMMmpPOBaHnS.
19. 3apa4un NMHENHOro NPoOrpaMMUPOBaHNS. 3a8a4M HENMHEHOrO NPOrpaMMpPoOBaHMS.

20. pagpo-aHaNNTUYECKM METOL pPeweHns 3aaad onTuMmM3aunmn. YicneHHble MeTobl pe-eHns 3ana4y HeNMHenHoro
MpOorpaMmMnpoBaHus.

21. OcobeHHOCTb 3a4ay HeNMHENHOro NporpaMMnpoBaHns. Knaccugukaums YNCNeHHbIX METOAOB PeLIeHNs 3aaay
HENMHENHOro NPOrpPaMMMPOBaHUSI.

22. YncneHHble MeTodbl MoMcKa aKCTpeMyma (PyHKUUM OAHOM NepeMeHHoW. YiucneHHble MeToabl Noncka sKkeTpemMyma
QPYHKUMMN N ? NEPEMEHHBIX.

23. MeToabl peweHns MHOroKpuTepmanbHbiX 3a4ad ONTMMM3aunu.
24. MeTop pelleHns MHOrOKpUTEpranbHbIX 3aiad ONTMMU3aLun ¢ UCMNoNb30BaHNEM 0000LWEHHOro KpuTepus.
25. OnNTMMmn3auns CyMMapHoro nepuoga CToNKOCTU METaNNoPeXyLero MHCTPYMEHTa.

26. Matematnyeckas Mmogenb onTuMmM3aLmm PEXNMOB pe3aHus. TexHonornyeckne napameTpbl U BO3BMOXHOCTN
onTnMn3aumnmn npoueccos pe3aHus.

27. OnTMn3auuns pexmmoB pesaHus. Lienesbie oyHKUMN.

28. Cnctema TeXHUYECKUX orpaHmyeHmnin. Mogenb onTMMn3aumm pexnMoB pe3aHuns npu TOHEHNN.

29. OnTUMM3aUMs NocnenoBaTeNbHOCTM 06paboTKM NOBEPXHOCTEN. AHANU3 TEXHONOMMYECKNX PA3MEPHbIX CBA3EN.
30. MaTtematnyeckoe onpeneneHne TEXHONOrMYECKNX CBOMCTB NMOBEPXHOCTEN C TOYKM 3peHust 6a3vpoBaHns netanu.

31. YcTaHoBNeHMe B3aUMOCBSI3M MeXy KOMMeKTaMm TexHonormyeckunx 6as n obpabarbiBaeMbiMi MOBEPXHOCTSAMM
(nocTpoeHve reoMeTpUYecKon Mogenu oetanw).

32. PacnpepneneHue nepexonoB Mo no3uuusiM 1 Bblbop BApuaHTOB NocienoBaTensHOCTU 06-paboTky MOBepXHOCTEl.

33. MaTtematnyeckoe MooenMpoBaHme ToYHOCTY 00paboTku geTtanel Ha ctaHkax. OCHOBbLI TeOpUM MacCoBOro
obcnyXxunsaHums.

34. [leTepMrHMpPOBaHHaa MaTeMartmyeckas MoLenb.

35. MNMoHaTtue cnyyanHoro npouecca. MapkoBCKUiA cnydaiHbii npoLecc.

36. MoTtokun cobblTnit. YpaeHeHusi Konmoroposa 4fisi BEPOSTHOCTEN COCTOSIHUIA.

37. ®uHanbHble BEPOSTHOCTM COCTOSIHMIA. Knaccudomkaums cMcTeM MaccoBoro o6cnyXuBaHms.

38. OCHOBHblE NOHATWS TEOPUUN PaACMUCAHNUIA.

39. dopmMupoBaHue pacnucaHusi paboTel 060pyLOBAHUS METOAAMU NMMHERHOIO Y AUHAMUYECKOrO NPOrPaMMUPOBaHNS.
40. Matematuyeckoe MOLENMPOBaHWE YNPaBNEHUS MPOU3BOANTENBHOCTLIO, CEBECTOMMOCTBIO M TOYHOCTBIO.

41. dopMMpoBaHE MHOXECTBA KOMM/IEKTOB TEXHONOrMYeckux 6aa.

42. Meton noucka Napeto ? adphekTUBHBIX PELLEHNIA.

43. Buabl 0606LWeHHbIX KPUTEPUEB: aLANTUBHBIA KPUTEPWIA; MyNbTUMNMKATUBHBIA KPUTEPUIA; MaKCUManbHbIA KpUTEPUIA.
44. CtaHgapTHble hOpMbl 3a4a4 ONTMMU3aLMK.

45. O60061LEeHHbIA anropnTM NOCTPOEHNS MATEMATUYECKON MOLENu.

46. BepoaTHocTHas matemaTnyeckas Mogensb.

47. OnepaTtuBHO ? KaneHgapHoe nnaHMpoBaHMe B TEXHONOrMYECKMX CUCTEMaxX Ha OCHOBE TeopUM pacnmcaHuii.

48. MNpoBepka orpaHN4eHUi MO BO3MOXHOCTY PACMONOXEHNS 32XUMHBIX S/IEMEHTOB NMPMCNOCOBNEHNS.

49. MatemaTtnyeckas Mmogenb onNTUMM3aLmm neproaa CTOMKOCTU MHCTPYMEHTA.

50. dopmynupoBka 3agadqn MaTeMaTtn4eckoro NporpaMmMmMpoBaHns.

51. OCHOBHble NPVHUMIbI BoiBOpa KPUTEPUEB ONTUMATBHOCTY.

6.4 MeTtoouyeckue matepuansl, onpepensiowye npouenypbl oLeHNBaH1s 3HaHUN, YMEHUn, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUNA

B K®Y perlictByeT 6annbHO-peRTUHIOBas CUCTEMA OLEHKW 3HaHWUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyllas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annoB u 6onee - "3a4TeHO".

55 6annoB 1 MeHee - "He 3a4TeHo".
Ins ak3ameHa:
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86 H6annos 1 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (UNN) onbiTa Jran | KonnyecTtBo
KOHTpoOns DesTeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl hopMUPOBaHUSA KOMMETEeHL U 6annos
CemecTp 3

TekyLLUA KOHTPONb

YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPaKTMYECKMX 3aHATUAX. Obyyarowmecs
BBICTYNAKOT C AOKNaNAMW, COOBIWEHNSAMM, NONONHEHNSIMU, YHACTBYIOT B 1 15
OMCKycCcun, 0TBEYatoT Ha BOMpockl npenogasatens. OueHnBaeTcs ypoBeHb
JloMallHel NoAroTOBKM MO TEME, CNOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
Martepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha OOMoJSTHUTENbHbIE BOMPOCHI.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothl NPOBOASAT y4ebHble 9KCNEPUMEHTbI U TPEHMPYIOTCS B MPUMEHEHUN 2 15
NPakTKO-OPUEHTUPOBAHHbBIX TexHoNOrMiA. OLEHNBAKOTCS 3HAHWE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

OTyer Oby4vatowminca nMweT oT4éT, B KOTOPOM OTpaxaeT BbiMONIHEHME UM, B
COOTBETCTBUM C NONYYEHHbIM 3a4aHNEM, ONpenenéHHbIX BUaoB paborT, 3 20
HaueneHHbIX Ha hopMUpPOBaHUE NPOPECCUOHANBHBLIX YMEHUA N HABLIKOB.
OueHuBatoTCs OOCTUTHYTblE pe3ynbTathl, NPOSBNEHHbLIE 3HAHNS, YMEHNS W
HaBblKMW, @ TaKXXe COOTBETCTBUE OTYETA NpeabsBnsieMbiM TpeboBaHMSAM.

OK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHON UMW NUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxatcsl Bonpochl (3anaHuns) no Bcem Temam kypca. Obydatowemycs fnaércs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoMm, ero CUCTEMHOE
OoCBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NP
aHanuse NPobneMHbIX CUTyaunin U PeleHNN NPaKTUYECKX 3aAaHNA.

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS OUCLUMANHBI (MOAYNS)

OcBoeHMe ancLUMnnnHbI (MOoYNs) NpeanonaraeT U3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBvnamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBOI TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHA 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHMM NevaTHbIX N3aaHnin GubnnoTeyHblin
ooHA, AonmXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnini OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMTNINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

MHdbopMaLLMOHHO- MPorpamMMHbIin pecypc ceTn nHTepHeT - http://www.sapr2000.ru
MHdbopMaLMOHHBIA pecypc MHTEPHET - http://www.solidworks.com
MHdbopmaLLMOHHBIN pecypc ceTu uHTepHeT - http://www.modelling-process.ru

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)
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nekumnmn B xo4e NeKUMOHHbIX 3aHSITUI BECTU KOHCNEKTUPOBaHMNE y4ebHoro

matepuana. ObpawaTb BHUMaHNE Ha KaTeropuu, OopMyInpoBKK, packpbiBatowme
coaepxXaHue Tex UM NHbIX SBNIEHUIA 1 NPOLECCOB, Hay4YHble BbIBOLbI U

npakTMyeckne pekoMeHaaunm, NonoXnNTENbHbIA OMNbIT B OPaTOPCKOM UCKYCCTBE.
XenaTenbHo ocTaBuTb B paboymx KOHCMNEKTax nons, Ha KOTopbiX AenaTtb NoMeTKu

N3 PEKOMEHI0BAHHOW NUTEPATYpPbI, LOMONHAOWME MaTepuasn NPoCcnyLaHHOW

nekumnn, a Takxe noayepkusatolme ocobyto BaXXHOCTb TEX UMK NHbIX

TEOpPETUYECKUX NONOXEeHNA. 3anasaTb NpPenogaBaTento YyTOYHSOWME BONPOCHI C

Lienbio YSICHEHUS] TEOPETUYECKNX NOMNOXEHWIA, paspelleHunst CnopHbIX cuTyauuii. Mpu paboTe ¢
TepMmMHaMmn Heobxoammo obpawaTbcs K CNoBapsiM, B TOM YMcre AOCTYNHbIM B VIHTepHeTe,
Hanpumep Ha carite http://dic.academic.ru.

npakTnyeckme | Pabota Ha NpakTU4eckmx 3aHATUSAX NpeanonaraeT akTMBHOE y4acTue B OCYXAEHUW BblABUHYTbIX B

3aHsATUA pamkax Tem BOnpocoB. [ins NOAroTOBKM K 3aHSTUSM peEKOMeHayeTCcs obpallaTb BHUMAHUE HA
npobnemHble BOMPOChHI, 3aTparvBaeMble NpernoaasaTenem B Nekuun, U rpynnuposaTtb
MHpopMaLMio BOKPYF HuX. XKenaTenbHo BblAENSTb B UCMOMb3YEMO NMTEPATYPE NOCTaHOBKM
BOMPOCOB, HA KOTOPbIE pPa3HbIMU aBTOPaM MOryT BbiTb AaHbl pa3nuyHble 0TBEThl. Ha ocHoBaHMM
MOCTAHOBKM TakUX BOMPOCOB crenyeT cobupaTtb apryMeHThbl B NMoNb3y PasnnyHbiX BAPUAHTOB
peLeHNst NOCTaBNEHHbIX NPOBNEM.

nabopatopHbie| B npouecce npoeeneHns paboTbl CTYAEHT NONyYaeT pas3naToyHble Matepuansl (MeToauyeckne
paboTbl MaTtepuansl U 3afaHve Ha npoBedeHre paboTbl) OT NpernoaaBatens B 3N1eKTPOHHOM BUAE, KONUpyeT
X Ha CBOW HOCUTENb (AMCKETY, nasepHblit anck, USB donaw), nayyaeT Metoamyeckune n kpatkue
TeopeTnyeckre Matepuansl No TeMe paboThbl, BLINMOMHSET 3afaHne no npakTmieckon pabore,
COCTaBNSIET OTYET O BbINONHEHHON paboTe B 3NEKTPOHHOM 1 ByMaXkHOM BMAE B COOTBETCTBUM C
N3NOXEHHbIMU HUXe TPpeboBaHUSIMU 1 cAaeT ero npenosasatento.
NabopaTopHble paboTbl coaepxart BBOAHbIV pasfen, rie ykasaHbl Lenb paboTsl, Nopsaok ee
BbIMOJIHEHNS 1 CTPYKTYPY OTHYETa Mo BhiNONHAeMol paboTe. abopaTopHoe 3aHsITHe, Kak npaBuno,
MMeeT CneayoLyto CTPYKTYPY:
opraHu3aunoHHasi 4acTb, BO BPEMS KOTOPOI coobwaeTcsa TemMa 1 Lienb npeacrosiwei paboTsl, KpaTko
MOBTOPSIETCSA TEOPETUYECKMI MaTepuan no JaHHOM TemMe; 3aTeM NMPOBOANTCS BBOAHbIN MHCTPYKTaX, B
X0[le KOTOPOro CTyAeHThl Mo PyKOBOACTBOM NpenoaBaTenst HaMmeyatoT X04 BbiNoNHEHNs! paboTh,
nnu B cnyyae 6onee cnoxHbix paboT, Mo roToBbIM onucaHuam pasbrpatoT Hanbonee TpyaHbie ans
BbIMO/IHEHNSI MOMEHTbI; BbiNONHeHMe paboTbl; COCTABNEHNE OTYETA; NOABELEHNE UTOTOB.
Tak kak npenogaeaTens NPOBOAMT 3aHATUS C NOAFPYNMOMA, TO OH MMEET BO3MOXHOCTb M0 X0y
BbINOMIHEHNS PaboThl MPOBOAUTL TEKYIUMIA MHCTPYKTAX, MHAMBUAYaNbHYO paboTy ¢ yHawmmMmcs.
OtueT no kaxaon paboTe AONMXEH cofepXaTb: Ha3BaHue 1 HoMep paboTsl, Llenn ee NpoBeaeHus,
MOCTaHOBKY 3a4a4u, OnucaHue anropmMTMa BbiNMONHEHNS], peaynbTaT, aHanna BO3HMKILMX OWnBOK.

camocTosi- | [Mpexae 4em NpUCTyNUTb K U3YHEHUIO TEMbI, HEOOXOAMMO NMPOKOMMEHTUPOBATb OCHOBHbIE BOMPOCHI
TenbHas TEM NEKUMOHHBIX 1 NPaKTUYECKMX 3aHATUIA. Takoi
pabota MOOXO0L NpenonasaTens NoMoraeT CTyAeHTaMm BbICTPO HAaXOANTb HY>XXHbIA MaTepuan K KaxaoMmy 13
BOMPOCOB, HE 3a0EPXMNBASCb HA BTOPOCTEMNEHHOM.
HauuHas camocTosTenbHyO NOAFOTOBKY K 3aHATUAM, HEOBX0AUMO, NMPEXAE BCEr0, 03HAKOMUTCS C
pasgenamm y4ebHUKOB U
y4ebHbIX nocobwit, 4Tobbl OHW NoNy4KK obliee NPeacTaBieHne 0 MecTe U 3Ha4eHNN TEMbI B
n3y4aemMom Kypce. 3atem cnegyet nopaboTtaTtb ¢ LOMOMHUTENBHOM
nuTepaTypoii, coenartb 3annucy No PEKOMEHO0BAHHBLIM UCTOYHMKAM.
HeobxonuMo 0TMETUTDb, YTO 4J1S MOMHOFO OCBOEHNS HEOBXOANMbIX KOMMAETEHLIMIA PEKOMEHLYETCS
nocelleHne exeroaHblx BelcTaBok 'MawmHocTpoeHune. MetannoobpaboTka. Metannyprus. Ceapka'
9KCIMO-Kama.

oTyet MpucTynas K BbINOMHEHWIO NPaKTUYecKo paboTbl, HE0OX0AMMO BHUMATENBHO U3Y4UTb Liefb 3aHATUS,
03HaKOMUTbCS C TPeBoBaHUSIMM K YPOBHIO NMOArOTOBKMN B COOTBETCTBUM C doeaepanbHbIMY
rocynapCTBEHHbIMU CTAHOAPTAMU COOTBETCTBYIOIWEro MOKONEHMS, KpaTKUMM TEOPETUYECKUMA 1
y4ebHO-MeToMYecKMM MaTepuanamm no TeMe NpakTUYeckol paboTbl, OTBETUTb HA BOMPOCHI AN
3aKpenneHns TeopeTnYeckoro Matepuana.

Bce 3amaHus k npakTnyeckoin pabote HeoOX0AMMO BbINONHSATL B COOTBETCTBUM C UHCTPYKLUMENR,
aHanM3npoBaTh NoNy4YeHHbIE B X0[le 3aHATUSA pe3ybTaTthl N0 NPUBEAEHHOW METOVKE.

OTyeT 0 npakTn4eckoi paboTe HeOOXOAUMO BbINONHUTL MO NPUBEAEHHOMY anropuTMy, ONMpasicb Ha
npunoxeHusi. Hannume nonoxuTenbHo oLeHKM Mo npakTuyecknum pabotam TpebyeTcs Ans
NoNydYeHns 3ayeTta no OMCUMUMNIMHE U JoMycKa K 3K3aMeHy, NMoaToMy B Cllydae OTCYTCTBUS Ha 3aHATUSIX
no No6ol NPUYNHE UK NONYYEHNUs HEeYIOBNETBOPMTENbHOM OLEHKW 3a NPaKTUYeckyto paboTy HaTu
BPeMs [Nl ee BbIMONHEHNS UK Nepecaayu.
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YCTHbI onpoc | Moarotoeka kK onpocy NpoBoOUTCS B XO4€ CaMOCTOSITENbHOM paboTbl CTYAEHTOB 1

BKNtOYaeT B cebsi NOBTOPEHMNE NPOoLEeHHOro Matepuana no Bonpocam NpeacTosiwero onpoca.
[MOMUMO OCHOBHOrO Matepuana CTyaeHT OONXKEH U3y4nuTb OONONHUTENbHYIO PEKOMEHLOBAHHYIO
nuteparypy 1 nHgopMauuio No TeMe, B TOM YnCNe C UCMonb3oBaHNEM VIHTepHEeT-pecypcoB.

B cpenHeM, noarotoska K yCTHOMY ONpocy Mo 04HOMY CEMUHAPCKOMY 3aHSATUIO 3aHUMaeT

0T 2 0o 3 4acoB B 3aBMCMMOCTUN OT CNIOXHOCTW TEMbI 1 0COBEHHOCTE OpraHn3auUmmn CTyAeHTOM
cBoeit camocTosiTenbHol paboTbl. Onpoc npeAnonaraeT YCTHbIA OTBET CTyAeHTa Ha 0auH
OCHOBHOIW 1 HECKOJIbKO [OMOMHUTENbHBIX BONPOCcOoB npenonaBatens. OTBET CTyAeHTa OO/TXEH
npencraensate coboi pa3BEpHYTOE, CBA3AHHOE, NOrMYECKN BLICTPOEHHOE CO0bLEHME.

Mpw BbICTABNEHMM OLEHKM NpenoaasaTesib y4MTbiBaeT NPaBuibHOCTbL OTBETA MO
COLEepPXaHuIo, ero NocnenoBaTeflbHOCTb, CAMOCTOATENIbHOCTb CYXOEHWI 1 BbIBOLOB, YMEHUEe
CBSI3bIBaTb TEOPETUYECKME MONIOXEHNS C NPAKTUKOI, B TOM Yncne v ¢ byayuei
NPOgEeCCNOHANbHOM OeATENbHOCTbIO.

3K3aMeH HasHaueHve ak3ameHa ? 3aBepWwnTb Kypc 00yHeHNs KOHKPETHOWM AUCLMMNVHBI, TPOBEPUTD
nmetowmecs 3HaHns. Obyyalowmincs fonxeH o6paTuTb BHUMAHUE HA TO, YTO Npenogaeartefb Ha
9K3aMeHe NPOoBEPSIET HE CTONBKO YPOBEHb 3aNOMUHAHNS y4ebHOro Matepuana, ckonbko To, Kak
9K3aMeHyeMblIi NOHMMaEeT Te UK NHbIEe KaTeropun, Kak yMeeT MbICINTb, apryMeHTupoBaThb,
oTCTanBaTb ONPEAENeHHYI0 NO3ULMIO, OB BACHSTD 3ay4YEHHYI0 LeUHULMIO.

"naBHas Lenb ak3aMeHa ? oueHKa 3HaHW CTyLeHTa 3a KypcC (CEMECTP): HACKOMBKO OHW Fnyboku,
MPOYHbI; B K&KOW CTEMEHN CTYAEHT Hay4uncs TBOPHECKN MbICIIUTb; MPUMEHSITb NONYYEeHHbIE 3HaHUS K
PeLWeHnIo NPakTNYecknx 3agad v 1.n.

YTobbl coaTth 9K3aMeH ycrelwHo, obyyarowniics JOMKEH COOTBETCTBYIOWMM 06pa3oM NOAroTOBUTLCS K
HeMy.

MonrotoBka K 9K3aMeHy BKNIOYAET: U3YHEHNE NEKLUIA U COOTBETCTBYIOLEN y4eBHO-CNPaBoOYHOM 1
crneumanbHON nuTepatypbl; MOBTOPEHME MPOYUTAHHOO.

B xone nsyyeHns npegmerta npenogasarenb ykasblBaeT Ha COOTBETCTBYIOWYIO nuTepaTypy v
HOpMaTWBHbIA MaTepwarn, B niaHax nekumin, OH 4OCTaTO4HO YeTKO onpeaenser Kpyr BONpocos.,
KOTOpbIE MOTYT BblIHECEHbI HA 3K3aMeHbl. [103TOMy NepBbIA 3Tan NOArOTOBKM K 9K3aMeHY CIIOXHOCTU
He npenctasnset. K ToMy Xe MHOrve npenogasaTteny cneumanbHo 3HaKOMST CTYOEHTOB C
BbIHOCVMbIMUW Ha 3K3aMeH BONpocaMu. TeM He MeHee, Ha 3TOM 3Tarne HY>XHO NPOsBUTbL MaKCUMYM
BHMMaHWs, 4TOBbl HE OKa3aTbCs B NONOXEHWUM, KOFAa O BbIHECEHHOM Ha 9K3aMeH Bonpoce Bebl
y3HaeTe nuilb U3 3Kk3aMeHaLMoHHOro buneTa.

MpouTeHne 1 ycBOEHNE MaTepmana, a Takxe BbiNONHEHWE NPakTUYeCKOro 3aaaHns ? Hanbonee
BaXKHas YacTb NMOArOTOBKM K 3k3aMeHy. MaTtepuan kypca Heobxonumo npopabaTbiBaTb OCMbICIIEHHO,
cTapasicb NOHATb M YCBOWUTb NpoYnTaHHoe. Mocne npoyteHnst naparpadga y4ebHmka nnm nHoro
MCTOYHMKA NONE3HO MBICIEHHO NPOWTUCH MO HEMY elle pas, YTobbl Nyylle YCBOUTb 1 3arOMHUTb
OCHOBHble MONoXeHuWs. MNpn 4TeHUM YacTn Kypca 0653aTenbHO CnenyeT yBs3biBaTb €€ C OCTaNlbHbIMY
yacTaMm, 4Tobbl CUCTEMATU3MPOBATL MaTepran BCEro Kypca v NpeacTaBnTb ero B LenocTHocTu. Ecnm
MOLrOTOBKA BEAETCS MO KOHCMEKTY, TO NOMEe3HO Ha NONsX TeTpaamn genatb COBCTBEHHbIE 3AMETKU C
yKasaHueM Ha OCHOBHbIE MOMEHTbI TEMbI.

Bes noeBTopeHunst BCEro Mpo4nTaHHOro TPYOHO PacCcYMTbIBaTh Ha BbICOKYIO, & TO U Ha
YOOBNETBOPUTENbHYIO OLIEHKY. [T03TOMY M3 OTNYLWEHHbIX AHEN Ha NOArOTOBKY MO NpeaMeTy
HeobxoLMMO ONpPeneneHHy0 YacTb OCTaBUTb HA NOBTOPeHME. B cpefiHeM ? 3T0 OT NMONOBMHBI A0
ogHoro paboyero oHs. NMoBTOpeHWE Henb3si NOHMMATL Kak NPOYTEHNE 3aHOBO. [MoBTOPSOWMIA
npoBepsieT, HACKOMbKO OH YCBOMN 1 3aMOMHUN OCHOBHOE coaepXaHue Bornpoca. [osTopeHne
OCyLWEeCTBASETCA NyTEM NPOCMOTPA 9K3aMeHaUMOHHbIX BONPOCOB. Ecnn no npo4TeHun sonpoca Bbl
MOXXETe BOCMPOW3BECTV OCHOBHOE COLEPXaHNE NCTOYHMKOB, CMOCOOHbI pelaTts OTHOCSIWNECS K HEMY
3apjayv, To MoXeTe uaty ganbilie. Ecnu xe ycBoeHve Bonpoca Bbi3biBaeT COMHEHME, TO 6e3 NoMHoro
4YTeHUs TekcTa Bbl MpocMaTpmBaeTe ero (UM CBON 3aMeTKM Ha MOonsiX, MbICNEHHO NOBTOpPSieTe
matepuan, nocne 4ero ngete nanble. Takoe NOBTOPeHVe (B 3aBUCUMOCTU OT 0COBEHHOCTEN NaMsiTH)
MOXHO Jenatb 00 Tpex pas. Ecnu Ha nepBoe NoBTOpeHUe yinaeT, Hanpumep, 2?3 yaca, T0 Ha BTOpoe
n TpeTbe ? He Bonee 172 yacos.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrnjinHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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Mporpamma omcumnnmHel "MaTtematudeckme mogenu npoteccos pesaHus”; 15.04.05 "KoHCTpyKTOpCKO-TEXHONornyeckoe obecneyeHne
MalHOCTPOUTENbHbBIX NPON3BOACTB".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPUMEeHeHne OUCTaHUNOHHbIX 06p330BaTeﬂbeIX TEXHONOrnn ang nepegayn I/IH(pOpMaLI,I/II/I, opraHu3aumnmn pasnnyHblx
(*)OpM I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI oéyqalomeroc:ﬂ C npenonasarteneMm, B TOM 4nucne Be6I/1HapOB, KOTOpble MOryT
ObITb MCMONb30BaHbl A5 nposeneHnsa BMpTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUS BCEX y4aCTHUKOB
ANCTaHUMOHHOIro 06y‘-leHI/19|, npoeseneHns ceMnHapos, BbICTyNNeHUA ¢ oKnagamm 1 3alnTbl BbIMONMHEHHbIX pa60T,
nposeneHns TpeHNHros, opraHn3aunn KONNEKTUBHOW paGOTbI;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- MPOAOMXNTENBHOCTIN BBICTYNNEHNS 0By4atoLwerocs Npu 3awmute KypcoBoii paboThl - He Bonee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBmm ¢ TpeboBaHnsamm @rOC BO 1 yyebHbiM nnaHom no HanpasneHuto 15.04.05

"KOHCTDYKTOpCKO-TeXHOJ'IOFI/I‘-IeCKOG obecrneyeHune MalWNHOCTPOUTENbHbIX I'IpOI/ISBOJJ,CTB" n MaFMCTepCKOIZ nporpamme
"KOHCTDYKTOpCKO-TeXHOHOFI/I‘-IeCKOG obecrneyeHune aBTOMaTN3NPOBAHHbIX MAWWNHOCTPOUTENbHbBIX I'IpOI/ISBOJJ,CTB".
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Mporpamma omcumnnmHel "MaTtematudeckme mogenu npoteccos pesaHus”; 15.04.05 "KoHCTpyKTOpCKO-TEXHONornyeckoe obecneyeHne
MalHOCTPOUTENbHbBIX NPON3BOACTB".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0.11 Maremarnyeckue MoAeny rnpoLeccoB pesaHns

MepeyeHb nuTepaTtypbl, HEOOXOAUMOM OISt OCBOEHUS OUCLMIUIUHBI (MOLOYNs)

HanpasneHne noarotosku: 15.04.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
NPOV3BOACTB

Mpodpmnb NOAroToBKM: KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHme aBTOMaTU3MPOBAHHbLIX MAWMHOCTPOUTENbHbIX
NpoV3BOLCTB
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHms: pycckuia
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:
1. MatemaTtn4yeckoe MoOenMpoBaHNe U MPOrHO3MPOBaHME B TEXHUYECKMX cucTemax: YuebHoe nocobve / Manyctos .M.,
Cepnos A.B. - Poctos-Ha-LoHy:N3natenbcteo HODY, 2016. - 107 c.: ISBN 978-5-9275-1902-6 - Pexxum goctyna:
http://znanium.com/catalog/product/989948;
2. OcHoBbl nporpammupoBaHus B cucteme MATLAB: YyebHoe nocobue / Kowkunasko B.I'., MaHblues A.N. -
Taranpor:KOxHbI dpeanepanbHbivi yHuBepcuTeT, 2016. - 84 c.: ISBN 978-5-9275-2048-0 - Pexum goctyna:
http://znanium.com/catalog/product/991834
3. Yukypos H. I'. MoagenupoBaHmne cucteM 1 NpoLeccoB [SnekTpoHHbI pecypc] : y4eb-Hoe nocobue / H. I. HYukypos. -
Mockaa : LI PUOP : HUL NHdopa-M, 2013. - 398 c. - (Beiclee obpasosaHue). - B nep. - ISBN 978-5-369-01167-6. -
Pexwum goctyna : http://znanium.com/bookread.php?book=392652.

JononHutenbHas nuteparypa:

1. MeToabl ontuMmaaummn: YuyebHoe nocobue / A.B. AtteTtkos, B.C. 3apybuH, A.H. KaHaTHukos. - M.: LI PUOP: HALL
NHoppa-M, 2013. - 270 c.: un.; 60x90 1/16. - (Buicwee obpasosaHue: bakanaspuar). (nepennet) ISBN 978-5-369-01037-2
- Pexxunm poctyna: http://znanium.com/catalog/product/350985

2. SolidWorks 2011 Ha npumepax: MNpakTnyeckoe pykoeoacTeo / dynapesa H.KO., 3araiiko C.A. - Cl6:6XB-MNeTtepbypr,
2011. - 496 c. ISBN 978-5-9775-0690-8 - Pexum poctyna: http://znanium.com/catalog/product/355297

3. MogenupoBaHue cucteM ynpaeneHusl ¢ npumeHeHnem Matlab: YuebHoe nocobue / TumoxmH A.H., PymsiHues tO.1; Mon

pen. A.H.TumoxuHa - M.: HALL MHDPA-M, 2016. - 256 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaepuar)
(MepennéT) ISBN 978-5-16-010185-9 - Pexum poctyna: http://znanium.com/catalog/product/474709
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Mporpamma omcumnnmHel "MaTtematudeckme mogenu npoteccos pesaHus”; 15.04.05 "KoHCTpyKTOpCKO-TEXHONornyeckoe obecneyeHne
MalHOCTPOUTENbHbBIX NPON3BOACTB".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0.11 Maremarnyeckue MoAeny rnpoLeccoB pesaHns

nepe'-IeHb MHPOPMaALMOHHbIX TEXHOOMMIU, UCNONb3YyeMbIX 411 OCBOEHUS AUCLUMUHbI (MO,IJ,yﬂ'il), BK/o4yas
nepevyeHb NporpaMmMmHOro obecneyeHus n MHPOPMaLMOHHbBIX CMIPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 15.04.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
NPOV3BOACTB

Mpodpmnb NoAroToBKM: KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne aBTOMaTU3MPOBAHHBIX MAWMHOCTPOUTENbHbIX
NpoV3BOLCTB
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuia
oa Havana obyyeHus no obpasosatenbHo nporpamme: 2017

OcBoeHne oucumnnanHbl (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus n
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" conepXuT npom3sBeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN roCcy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB M BKNKOHYAET y4ebHMKN, yiebHble nocobus, yuebHO-MeToanYeckme
KOMMekchbl, MOHOrpadoum, asTopedeparbl, Auccepralmm, SHUUKIoNeanun, CnoBapu U CNpaBoYHNKN,
3akoHogarteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHON cncTeme
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SMEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPUOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOANYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans 4aHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3NIEKTPOHHO-6MONNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOpOW npenoctasneH obyvarowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BubnunoTtedHoin cuctemoit (36C), npepoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K yyebHoi nutepaType 1 OONoAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUsl K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTu oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMNONHUTENBHOW NUTEPATypbI.
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