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Mporpamma gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

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, yMean7|, 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 gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. Banves A.M. (Kadgpenpa mawmnHocTpoeHnsi, ABToMobuIbHOE
otnenenne), AiMValiev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-4 CNOCOBHOCTLIO y4acTBOBaTh B paboTe Had MHHOBALMOHHBLIMI MPOEKTaMu, MCNOMb3ys
6a30Bble METOAbLI NCCNEA0BATENbCKON AEATENBHOCTM

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

- MOHSATUAMU 1 TEPMUHAMK HeOBX0OMMbIMK ANst y4acTusi B paboTe Had MHHOBALIMOHHBIMI NMPOEKTaMu, NCMONb3ys
6a30Bble METOMbI MCCNef0BaTeNIbCKOM NeSTENbHOCTM, B TOM YMC/E: OCHOBHbLIE anropuTMbl MPOEKTUPOBaHNS
TEXHONOrM4ecKnx npoueccos obpaboTkm Mmetannos gaesneHnem (OMUI); oCHOBHbIE NPUHLUMMBI TPOEKTMPOBaHMSI,
OCHOBaHHbIE Ha UMUTALMOHHOM MOOENMPOBAHWN; NMOHSATE MOLENN 1 OCHOBHbIE ee BuAabl; 0606LWEHHbIR anropuTtMm
MOLENVPOBaHNS; UMUTALIMOHHYIO CUCTEMY TEXHONIOMMYECKUX NMPOLIECCOB 06EMHOM WTAMMOBKN; CTPYKTYPY
VUMUTALMOHHBIX Mogenei npoueccos OM/I; Mogenb pacyeTa KOHTaKTHbIX HAMPSXXeHWUi Npy 06 BbEMHO WTAMMOBKE;
Mozesnb Bbibopa WTaMnoBOYHOro 060pynoBaHUS; anropuTM NPOEKTUPOBaHNS WTAMMOB ropsYero 4edoOopMpPOBaHNS.

JonxeH ymeTb:
- yyacTBOBaTh B paboTe Hah4 MHHOBALMOHHBLIMK NPOEKTaMm, NCNonb3yst 6a30Bble MeTOAb! NCCNENOBATENBCKON
LesiTeNbHOCTM

JlonxeH Bnagetb:

- HaBblkaMi y4acTun4 B pa60Te Hag MHHOBAUMOHHbIMKX NPOEKTaMn, NCNOoNb3ys 6a3oBble MeToabl UCCneaoBaTenbCckom
OeATeNnbHOCTN, B TOM YCie HaBblkaM MO4ennpoBaHua npoueccoB Npomn3BoACTBaA 3aroToBOK

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOI BO

JaHHasa oucumnnuHa (Mogynb) BKAtoYeHa B pasgen "B1.B.14 OucunnanHbl (Mogynm)" 0CHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 15.03.01 "MawwnHocTpoeHve (MawwmHbl 1 TexHonorus o6paboTky MeETannoB LaBneHVEM)" 1
OTHOCUTCS K BApMaTMBHOW 4acTu.

OcBavnBaeTcs Ha 4 Kypce B 7 CEMeCTpe.

3. O6bem gucuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbliOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was Tpyn0EeMKOCTb AUCLIMIMINHBI COCTaBASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 54 4aca(oB), B TOM Ynche nekuun - 18 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPOb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 54 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 7 CEMECTpE.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaZleMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOJYNIO)
Buabl n yachbl
KOHTaKTHOW paboTbl,

Paspenbl aucumninHbl / NX TPyA0EMKOCTb CaMmocTosiTenbHas
N monyns Cemectp (B yacax) pa6ota

MpakTuyeckuelllabopatopHble
3aHATUSA paboTbl

1.|Tema 1. BBeneHue. 7 2 0 0 5

Jlekuunn
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Mporpamma gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

N Paspenbl pucumMnavHebl / Cemect WX TPyAOEMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 2. TpaguunoHHas METOO0NOMS
2.|NpoeKkTMpoBaHNS 1 ee HepgocTaTKu. 7 2 0 0 7
3 Tema 3. [NocTpoeHne MMUTaLNOHHbIX - 5 0 6 7

‘Imopenen.

Tema 4. VIMMTaUMOHHbIE CUCTEMBI
npoLiecca ropsiyein 06beMHOIA
4.|luTamMnoBKu, CTPYKTYpa Kputepum 7 4 0 6 7
OLLeHKM, NOCTPOEHNe Lenesomn
moaenu npoekTuposaHua TIT TOL.

5 Tema 5. Mogenb Bbibopa

‘lwtamnoBoyHOro 06opynoBaHMs / 2 0 6 7
Tema 6. Mogenu, ncnonbsyembie npu
6.|MpoeKkTMpoBaHMM WTaMMOB ropsa4ero 7 2 0 6 7
nedopMnpoBaHns.
v Tema 7. Mogenb oLeHKMN KayecTea v 2 0 6 7

‘(MeTanna nokoBoK.

Tema 8. Boibop onTManbHoro
TEXHOMOMMYECKOro npoLecca

8.|uramnoeku 8 YCNOBUSIX / 2 0 6 /

MHOFOLENEeBoN ONTUMU3aLNK.

NToro 18 0 36 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BeeneHue.

3apaum kypca. Kpatkuii o4epk, COCTOSIHME U NePCreKTBbI MPUMEHEHUSI MOLENMPOBAHUS MPY NMPOEKTUPOBaHNM,
COBEPLUEHCTBOBAHUM 1 ONTMMU3ALIMN TEXHONOMMYECKIMX NpoLeccoB 06paboTku meTannos aasneHuem (TMN OMI) B
MawmnHocTpoeHun. OTeyecTBeHHbIE U 3apybexXHble NPOrpPaMMHbIE CPELCTBA KOMMbIOTEPHOr0 MMUTALUOHHOTO
MoLennpoBaHus. [loCTMXEeHUs OTeHeCTBEHHbIX Pa3paboTyMKOB.

Tema 2. Tpa,IZI,VILI,VIOHHail MeTon40/10rmsl NpoekKTMpoBaHUsA N ee HepoOCTaTku.

CoBpeMeHHble KOHLIENUMM MPOEKTUPOBAHUS CNOXHbBIX TEXHONOMMYECKMX cucTeM. CUCTEMHbIA aHanM3 1 uMmuTauums.
MoHSTME U NPVHLMMBI METOAONOMN NPOEKTMPOBAHNS. DPYHKLIMOHANbHBIE, CTPYKTYPHbIE, CTPYKTYPHO-(OYHKLMOHANbHbIE,
PYHKLIMOHANbHO-CTPYKTYPHbIE, LieneBble, cybcTalmoHapHble U NpoaykTBHbIE Modenu. Knaccudukaums monenei no
XapakTepHbIM Mpu3HakaMm onucaHns 06bekTa NPoeKTUpPoBaHus. MNMpYHUMMNLI NOCTPOEHUS MOLENEiA.

Tewma 3. MNocTpoeHNe UMUTALUMOHHbIX MOAENEN.

MoHaTne nmmtaummn. OCHOBHbIE MONOXEHUS UMUTALIMOHHOIO mooennpoBsaHud, UMUTAUMOHHbIE MOLOENN. OHOOreHHbIE,
3K30reHHble NepemMeHHble, NapamMeTpbl yrnpaBneHna MMUTAUNOHHDIX monenen. dtanbl pa3pa60TK|/| NMMUTALUNOHHbIX
Mozenen. rlﬂaHVIpOBaHI/Ie MaHTUMAHbIX UMUTALNOHHbIX 3KCNepnuMeHTOB. TeopeTquCKme OCHOBbI METOdA KOHEYHbIX
3/IEMEHTOB U ero peann3auna B COBPEMEHHbIX NMPOrpaMMHbIX CpencTeax

Tema 4. UMuTauMoOHHBbIE CUCTEMbI NpoLLecca ropsiuet 06-beMHOM LUTAaMMNOBKWU, CTPYKTYpa KpUTepUmn OLLeHKMU,
nocTpoeHue ueneson mogenu npoekruposaHus TI MOLL.

MHorokpuTepuanbHas oLeHka NpoLeccoB ropsiyeil 06 bEMHO WTAMMOBKM, CTPYKTYpa KPUTEPUM OLIEHKM, MOCTPOEHME
uenesoin mogenu npoekTuposaHms T TOLLL

CucTema cuHTe3a TEXHONOrMYECKOro NPoLEecca ¢ MCNoNb30BAHUEM UMUTALMOHHOMO MOLENMPOBaHUS. Tunbl 3anay
pewaeMbix C MOMOLLbI0 UMUTALMOHHBIX cucTeM. CTPYKTypa MMUTALMOHHBLIX MOAENEN NPOLECCa FOPSYEN WTaMMNOBKN.

MO,EI,el'II/lpOBaHI/Ie KOHTaKTHbIX Hal'lpﬂ)KeHI/Iﬁ Ha rpaHuue 3arotoBka-wramn. Mpoeannsauuns 3anav. MO)J,I/I(*)MLI,I/IpOBaHHOG
YpaBHeEHNEe paBHOBECKA B MMaBHbIX HAMNPAXEHUAX. Pacuet KoopAnHaThbl oyara gedpopmaunm BxonHble 1 BbIXOOHbIE
napameTpbl ynpasneHnsa mogenn AHanms pe3ynbtatoB MOAENNPOBAHNA HA 9BM pacnpeneneHnsa yoenbHoro ycunuma n
KacartellbHbIX HaI'IpFI)KeHI/IIZ KOHTaKTHOWN NOBEPXHOCTWN. SKCI'IepI/IMeHTaJ'IbHaﬂ OoLeHKa OOCTOBEPHOCTU MOoOeNn

Tema 5. Mopenb Bbi6Opa LUTAMMOBOYHOrO 060pyR0BaHUSA

HasHaueHve mogenu. BxogHble 1 BbiXxoaHblE napameTpbl Monen. OcobeHHOCTY pacyeTa aHepProcuIoBbIX NapaMeTpoB
"BbICOKMX" 1 "HN3KMX" MOKOBOK. CTOXaCTUYHOCTb YCUNUS WTAMMOBKU 1 0aKTOPbl ee onpegensiowue. Ycnosns
OTCYTCTBUS neperpysok npecca. KoathmumneHT ncnonb3oBaHns HOMMHAaNbHOro ycunus npecca. Ctatmctnyeckas ceasb
napameTpoB TOYHOCTM MOKOBOK CO CTABUBHOCTBIO NapaMeTpoB pexmuma Wwramnosku. Peanvsauus mogenu Ha 3BM,
aHanua 0OCTOBEPHOCTU Pe3yNbTaToB MOAENMPOBAHNS.
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Tema 6. Mogenu, ucnonb3yembie Npy NPOEKTUPOBAHUM LUTAMMNOB ropsayero aecopMupoBaHus.

Mogernb pacyeTa HanpsixXeHHO-aeoPMMPOBAHHOMO COCTOSIHUS WTamna. Beibop Metona pacyeta HIAC wramnos.
Noeannsaumsi o6bekTa pacyeta npu MCnonb3oBaHMU MeToaa KOHeYHbIX aneMeHToB. Onpenensiiowme ypaBHeHns ons
pelweHns 3agadn TeEpMoOynpyrocTu. TemnepatypHoe COCTOSIHME WTAaMMNOB ropsyero 4edopM1MpPOBaHNS.
Hanpsi>xeHHo-aedhopMmpoBaHHoOe COCToSHUE WwTamnoB. OCHOBHbIE MOOENN N pacHeTHbIE MPOrpamMMbl, UCMOb3yeMble
npv NPOEKTUPOBAHUN WTAMMOB.

Mogoenb NPOEKTNpPOBaHNSA WTAMMOB C Y4ETOM yrlpyr0|7| nedpopmMaunm rpaslopbl. Moaenb oueHkn NPOYHOCTW WTaMMoOB.
Mogenb NPOrHo3npoBaHnA Xxapakrtepa n3Hoca Wrtamnos N CTUPaHUA.

Tema 7. Mopenb oLeHKM KayecTBa MeTasnia NoKOBOK.

MoHsTMe kauecTBa NOKOBOK. OCHOBHbIE (DAKTOPbI, BIUSIIOLME HA KAYECTBO MNOKOBOK. B3auMOCBsA3b CTPYyKTypbl MeTanna
MOKOBOK C MapaMeTpamy pexmMoB wramnoekn. ObnacTb fonyckaeMbiX TEPMOAEROPMALIMOHHBIX PEXMMOB L5l
MPOrHO3MpPOBaHNS Ka4ecTsa MeTanna nokoBok. Moaenb NporHO3MPOBAHUS CTPYKTYPbI U CANOWHOCTY NMOKOBOK, €€
BbIXOLHbIE NapaMeTpbl yNpaBneHus.

Tema 8. Bbi6op oNnTUManbHOro TEXHONIONMYECKOro NpoL.ecca LUTaMNoBKW B YC/IOBUSIX MHOTOLLENIEBOMN
onTUMM3auum.

MNMoHATMe MHOroueneBon ONTUMN3ALLUN KaK UHCTPYMEHTA MOBbIWEHNS 3PEKTUBHOCT NPOEKTUPOBAHNSA
TEXHOMOMMYECKMX NpoLieccoB 06paboTku MeTannos fasneHreM. Cnocobbl CBeAEHNS HECKOMbKMX Lienei K O4HON.
NuHeHas ceepTtka. MakcumanbHble KpuTepumn.

MpPYHLMMBI KOMIPOMKCCA NPY PeLIeHNN MHOroKpUTepuanbHbix 3aaad. MpuHuun MapeTo. MpuHUMN OTHOCWTENbHO
YCTYMKM.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alOLLLUXCS MO
AucuUnnHe (MOayIo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTarT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3aaHUsl, HANpPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTUpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMUA Pecypcamu, BKIoYas:

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NMPOrpamMMam BbICLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXAeH
npvkasom MuHncTepcTBa 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 CaMoCToATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

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

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA, OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLOYNI0)

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

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuMn

dran TeMmbl (pa3pernbl) AUCLUNIUHBI

Cemectp 7
TeKyLL M KOHTPOIIb

3. MocTpoeHne nMMTaUMOHHbBIX MOAENEN.
4. iMuTaumoHHble cucTeMbl npoliecca ropsiyei 06 beMHol
WTaMnoBKK, CTPYKTYpa KpUTEPUN OLIEHKM, MOCTPOEHWE LieneBoi
moaenu npoektuposaHua TIT TOLW.
1 NabopatopHble MK-4 5. Mogenb Bbibopa WTamMnoBoYHOro 060pyLoBaHNS

paboTbl 6. Mogenn, ncnonb3yemble Npu NPOEKTUPOBAHNM WITAMMOB
ropsiyero nedgpopmMmpoBaHuns.
7. Mogenb OLeHKM KavecTsa meTanna nokoBoK.
8. Bbi6op ONTUMaNbHOMO TEXHONOrMYECKOro NPOLLECCa WTaMMOBKM
B YC/TIOBUSIX MHOrOLLENeBO ONTUMN3ALIMN.
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

paboTa

KoHTponbHas

MK-4

2. TpaomuMoHHas MeToooNorns NPOEKTMPOBaHUS 1 ee
HeLocTaTtKu.
3. MNMocTpoeHre nMMTaUNOHHbBIX MOAENEN.

4. /IMNTaUMOHHbIE CUCTEMBI NpoLiecca ropsyei 06 EMHON
WTaMnoBKK, CTPYKTYpa KpUTEPUN OLEHKM, MOCTPOEHWE Lienesoi
mogenu npoektuposaHua TIT TOLW.
5. Mogenb Bbibopa WTaMnoBOYHOrO 060pyLOBaAHNS

6. Mogenn, ncnonb3yemble NPy NPOEKTUPOBAHNM WITAMMOB
rops4ero negopmmpoBaHuns.
7. Mogenb oUeHKV KavecTsa meTanna nokoBoK.
8. Bbi60Op ONTUMANbHOMO TEXHONOrMYECKOro NPOLLECCA WTaMMOBKM
B YCTIOBUSIX MHOrOLLENEBO ONTUMU3ALIMN.

MpeseHTaums

MK-4

4. iMuTaumoHHbIe CUCTeMbI MpoLiecca ropsven 06 beMHON
WTAaMMNOBKK, CTPYKTYpa KPUTEPUUN OLLEHKM, NOCTPOEHNE LIeNeBon
mogenu npoektnposaHua TIT TOL.
5. Mogzenb Bbibopa WTaMnoBOYHOro 060pyA0BaHNS

6. Mogenwu, ncnonb3yemblie NpU NPOEKTUPOBAHMM WITAMMOB
ropsi4ero 0edopMUpoBaHnS.
7. Mogenb oueHKM Ka4yecTsa MeTania nokoBoOK.
8. Bbibop onTUManbHOro TEXHONOrMYECKOro NpoLecca WTaMnoBKy
B YCNOBWSIX MHOTOLLENIeBON ONTUMM3aLuuu.

SK3aMeH

NnK-4

6.2 OnucaHune nokasartenen v KpUTepmes OLLEHUBAHNA KOMMETEHLMIA Ha pa3/inyHbIX 3Tanax ux coopMmnposaHus,
onucaHue LLKan oLeHMBaHUS

lMpooemoHcTpupoBaH
BbICOKWIA YPOBEHb
BNafeHns MaTepunarsnom.
MposiBneHbl
NpPeBOCX0AHble
crnocobHocTn
NPUMEHSTb 3HAHNUS W
YMEHUS K BbIMOIHEHNIO
KOHKPETHbIX 3a8aHuiA.

3a0aHun.
MpucyTcTteyoT
He3Ha4YnTenbHbIe
owmnobkn.
[MponoemMoHcTpMpoBaH
XOPOLWMNIA YpOBEHb
BNafeHNs MaTepunasnom.
MposiBneHbl cpenHne
CNocobHOCTU
NPUMEHSTH 3HAHNS 1
YMEHWNS K BbIMOTHEHNIO

KOHKPETHbIX 3aaHun.

MpwucyTcTtBytOT
cepbéaHble oWwnbkm.
MponemoHcTpupoBaH
yOBIETBOPUTENbHbIN
YpOBEHb BNaneHus
mMaTepuanom.
MposiBNeHbl HU3KKE
crnocobHocTn
NPVMEHSITb 3HAHUS 1
YMEHWS K BbINONHEHNIO
KOHKPETHbIX 3a4aHUIA.

MpoaemoHcTpupoBaH
HeyLoO0BNETBOPUTENbHBI
YPOBEHb BnageHns
mMaTepuanom.
[MposBneHsbl
HeLOoCTaToYHbIE
CMnocobHOCTK
NMPVUMEHSATb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 334aHNNA.

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpoOns

OTnN4YHO Xopoluo Y nosn. Heyn.

CemecTtp 7

TeKkyLLUA KOHTPONb

NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue u O6opynosaHue u O6opynoBaHue 1

pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoAroToBKa. NOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblk  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBOEHbI. PesynbTaT  |0CBOEHbIl. Pesynbtar |1 yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4YHO He CoOTBeTCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.

uensam.
KoHTponbHas  |[paBunbHO BbINONHEHD! |[1paBMibHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHWs BbINOMHEHD
paboTa BCE 3a4aHus. 6onblwag YacTb 6onee 4eM HaMoONOBMHY. [MEHEE YEM HAMONOBUHY.| 2
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O6OAHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBSA3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTaemoi
npogoeccum, NposBun
TBOpYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHbIE
nporpamMmor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHY0
nporpammorn
OMCUMNNWHBI, MoKa3sarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CrnocobeH K nx
caMocCTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHolh
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpaTtypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 Npw
BbINOMHEHNM
9K3aMeHaLMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMSAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

MpeseHTauust |[peBoCXOAHbIN Xopouwuit ypoBeHb Y LOBNEeTBOPUTENbHLIN  |HeynoBneTBopuTenbHbIN
YPOBEHb BnaneHusl BnafeHns MatepuanoM. [yposeHb BraaeHus YPOBEHb BnaneHus 3
matepvanoMm. Beicokuii [CpenHuii ypoBeHb matepwanom. Husknii  [matepuanom.

YPOBEHb [l0Ka3aTenbHOCTH, YPOBEHb HeynoBneTBopuTENbHbIA
[l0KasaTenbHOCTH, Harns4HOCTM, KavyecTBa [nokasaTtenbHOCTH, YPOBEHb
HarnsagHoOCTW, KayecTBa [npenogHeceHust HarnsagHOCTMW, KayecTBa [nokasatenbHOCTH,
npenoaHeceHus nHpopmaummn. CteneHb [NpenoaHeceHus Harns4HOCTM, KayecTsa
nHgoopmaumm. CTeneHb |NOAHOTHI PACKPbITHS nHgpopmaumm. CteneHb [npenoaHeceHust
MONTHOTbI PaCKPbITUS matepuana u MOSHOTbI PacKpPbITUS nHpopmaummn. CteneHb
matepvana u NCMNONb30BaHHbIE matepwana u MONMHOTbI PACKPbITUSA
MCMONb30BaHHbIe pelWweHnsi B OCHOBHOM  [Mcnonb3oBaHHble matepuana v
peLeHnsi MONHOCTbIO  [COOTBETCTBYIOT peweHusi cnabo NCMONb30BaHHbIE
COOTBETCTBYIOT 3a4a4aMm npeseHTaummn. |cCooTBeTCTBYOT pelweHust He
3a4avam npeseHtaumu. |icnonb3oBaHHbIe 3aJa4yam npeseHTaumn. |CooTBETCTBYIOT
Wcnonb3oBaHbl WCTOYHMKN N MeToLbl B [/icnonb3oBaHHbIe 3a4a4am npeseHTaumu.
Haanexatwmue OCHOBHOM WCTOYHMKU 1 MeToabl  [/icnonb3oBaHHbIe
WCTOYHMKU N METOIbI.  [COOTBETCTBYIOT 4acTM4YHO WCTOYHUKN N METOLbI He
MOCTaBNEeHHbIM COOTBETCTBYIOT COOTBETCTBYIOT
3apayam. MoCTaB/IeHHbIM MOCTaB/IEHHbIM
3ajayam. 3apayam.

Ok3ameH Ob6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BbHapyXxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
martepwana, nonycTun
NpPVHUMNManbHble
owWwKnbKM B BbINONHEHWUN
npenycMOTPEHHbIX
nporpamMmor 3agaHunin n
He cnocobeH
NPOLONXNUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHanbHom
nestensHocTn 6e3
OMNOMHUTENBHBIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNSA U UHbIEe MaTepuanbl, HeobxoAuMble ONS OLLeHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yroLux atanbl oOpMUpoBaHUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 7

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi
Tembl 3,4,5,6,7,8
Na6opatopHas pabota €1. 3D: ropsiyas wWtaMnosBka 3a 0AUH Nepexo.

Uenb paboTbl: N3yuyeHune nHtepeiica nporpammbl QForm V8 Ha npvMepe MOLEeNUpoBaHus ropsiyelii 06 beMHOM
WTamnoBKM 3a 0ANH Nepexoa.

KoHTponbHble Bonpockl k paboTe:
1. [Ae HasHavYaeTcs cMaska Anst MHCTPyMeHTa Npw 3afaHuy napameTpoB Nnepes HavanoM onepaumnm?
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2. Packpoiite, kakvne Tvnbl NpOLECCOB ¥ 3a4a4 AOCTYNHbI Ans 3agaHvs Bo Bknanke ?Mpouecc?.

3. Kakoe 0bopynoBaHve NPUMEHSIIOT Ans ropsiveit 06 beMHOM WTaMMnoBKA?

4. Y70 Takoe npunyck Ha MexaHun4eckyto o6paboTky NOKOBOK?

5. B ueM cocTonT OTNMYME 06BEMHON WITAMMOBKM B OTKPbITLIX WTAMNAax 0T 06 bEMHON WTAMMNOBKU B 3aKPbIThIX WTaMnax?

NabopatopHas paboTa €2. 2D: ropsiyas nechopmaums aucka.

Lenb paboTbl: N3yuyeHune nHtepdeiica nporpammbl QForm V8 Ha nprvMepe NoAroTOBKM U pacyeTa ropsiyeit TaMmnoBKm
0CECUMMETPUYHOIO AMCKa Ha MEXaHU4eCKOM npecce.

KoHTponbHble Bonpockl k paboTe:

1. IHCTpyMeHTbl BKnaakm reometpus. dopmar reoMeTpmnyecknx pannos, ncnonbdyembix ans pacyéra 2D onepauuiin B
QForm. JononHuTenbHble BO3MOXHOCTW paboThbl ¢ reoMeTpuyeckmmm obbektamm Bo Bknaake ?leometpusa?.

2. lNMocnepoBatenbHOCTb AEWCTBUIA Npu 3arpy3ke moaeneii B QForm?

3. Kakve ycnosus ns octaHOBKM MOAENNPOBaHNS MOXHO 3adasaTb B QForm?

4. ['oe Ha3HavaeTCca Matepman 3aroToBKM Npu 3ajaHny napaMeTpoBs nepen Hadanom onepauum?

5. Kak npocMoTpeTb MakpoCTpPYKTypy NOKOBKM (BOTOKHUCTOE CTPOEHME) Nocne 0eddopMUpPOoBaHUS MpoKaTaHHOW
3aroTtoBkn?

NabopatopHas paboTa €3. 2D+3D: wramnoeka 3a 3 nepexoda.

Ll,eJ'Ib p6.60TbIZ BbinonHntb MogennpoBaHme Lenoykn n3 Tpex TexHonorn4yeckmnx onepaumﬂ WITAMOOBKU HA MEXaHNYEeCKOM
npecce. Mo3HaKOMMTbCA C PYHKLMOHANOM NporpaMMbl Mo CO30aHMI0 LENOYeK onepaumnii 1 o0cobeHHOCTAMU
HacnenoBaHus pe3ynbTaToB pacyeTa.

KoHTponbHble Bonpockl k paboTe:

1. Korpa HyxHo 3afaBatbh KO3(ULMEHT U3MEHEHUsI 06 bema? KakoBa BenMyMHa peKoMeHoyeMoro KoagpdpmumneHTa
n3MeHeHUs obbema Npu ropsiyelt WTamnoeke ctanm?

2. Kak HacnegnyeTtca ?['eomeTpna? 3arotoeky 13 onepaumm 2D B onepaumto 3D B uenoyke onepaunii 2D-3D?
3. Yto Takoe obnoiiHas kaHaBka wWramna?

4. Yem obroiHas wraMnoBka otnmyaeTtcs ot 6e306n0iMHon?

5. Kak noctponTb rpagoukm cunbl 1 paboTbl AedopMUpoBaHUS?

6. Kak oTo6pa3utb nons temnepaTtypsbl, HedpopMaLmn 1 CpefHero HanpsiXXeHusl B 3arotoeke; wramne?

NabopatopHas paboTa €4. MoaenvpoBaHue Lienoyku onepaunii 2D-3D.

Lenb paboTbl: BbiNonHWTbL MOLENNPOBaHME CBA3AHHON Le(DOPMALIMOHHON 3a4a4mM B TEXHONOMMYECKO LIEMOUKeE,
coctosuwen ns 2D n 3D onepauuii wramnoskn. OueHnTb HanpsXeHHo-gedopmuposaHHoe coctosiHue (HOC) B wtamne.
KoHTponbHble BOMpochl k paboTe:

1. Kakve BapuaHTbl TennoobMeHa Mexay 3aroTOBKOW U MHCTPYMEHTOM AOCTYMHbI Ans 3afaHns Bo Bknanke ?MapameTpb
NHCTPYyMeHTa??

2. CchopMynmpyiiTe OTINHNS MOLENNPOBAHUS CBA3AHHOW fedopMaLIMOHHON 3aaa4m U 0BbIYHON.

3. Cohopmynupyrite npemmyliectsa 2D-pacyéta, 3D-pacuyéta.

4. [1ina 4ero 3agaloTcs rpaHnyHbIe YCNOBUS HA MHCTPYMEHTax?

5. OnnwmnTe NHCTPYMEHT BbIBOAA MPOM3BO/IbHOIO ceveHus ans 3D 3agay nayyeHms nonewv 1 pasmepos.

NabopatopHas paboTa €5. XonogHas o6beMHas WTamnoeka.

Llens paboTbl: BeinonHWTbL MOgennpoBaHne TUMOBOro NpoLiecca XonoAHol 06 beMHOM WTaMnoBku 6onTta 3a 4 nepexoa.
KoHTponbHble BOMpockl k paboTe:

. Kakne Tunbl ycnoewuii octaHoBku cylwectsytoT B QForm V87?

. MoxHo nv 3apaTtb ABa YCNoBMS OCTAHOBKM, 1 Kak Mporpamma nocTynuT B 3TOM ciyyae?

. Kak onpegnensietcs Heobxoanmoe 4nucno onepawmin?

Kakme cmasky npumeHseTcs npu XonoaHon wramMnoske?

Kak paccuutbiBaeTcs ucxogHas 3arotoska no KOHeYHon getann?

. Koroa nepexonsat Ha ropsuyto wtamnosky?

. Kak onpepnensoTca KoHeYHble pacCTosHMS BbiCaKy No nepexonam Ha npon3BoacTee?

No Ol wN =

NabopaTopHas paboTa €6. Ynpyro-nnactuyeckas cBsizaHHas 3a4aqa WTaMMnoBKM 1 OXNaXLeHWs.
Llens paboTbl: MoAroToBMTb M 3anNyCTUTb HA CYET MOAENVMPOBAHME WTAMMOBKM TYPOVMHHOM NonaTku.
KoHTponbHble BOMpockl k paboTe:

1. Kakue rpaHunyHble ycnosus pacyeta, noctynHbie B QForm V8, Bam n3secTHbI?

2. Kakue rpaHuyHble yCnoBus 3aatoTcs B faHHOW paboTe?

3. KakoBbl Npu4mHbl KOpobneHns nanenuii nocne onepawuii WTamnoeky n TepMoodbpaboTkn?

4. KakoBo BNUSIHWE yNpyroi negoopMaummy WTaMnoBKU HA KOHEYHbIE pe3ynbTathl NofydyaeMoro usnenna? B kakumx
Cryyasix Mbl MOXEM NpeHebpeyb aTUM BANSHUEM?

5. Kak MoxeT 3agaBarbcs (BKNOHATbCA) peleHne 3aaaqm oxXnaxaeHns, Kak oTaenbHon onepaunmn?
6. Bo3aMOXHO nu peleHre 3agayv Harpesa B NNamMeHHon neun?
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3AE
CrpaHuua 8 13 14. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

2. KoHTponbHas pabora

Tembl 2,3,4,5,6,7,8

Mo oucumnnmHe npenycMaTpvBaeTcsl ofHa KOHTponbHas paboTa. KoHTponbHas pabota coctout u3 1 3agayn.
Konnyecteo BapumaHToB -18. HoMep BapmaHTa npuceameaeTcs npenogasarefieM cornacHo Hymepaumu cnucka rpynnoi
Unu Lpyroro anropuTMa rno cornacoBaHuio ¢ obyyarowmmMmncs.

3anaHuns 1 BapraHTbl KOHTPONbHON paboTbl MOXHO CKadyaTb MO CChIIKE:
https://shelly.kpfu.ru/pls/student/docs/F1112803174/Modelirovanie_TP__4 kurs____kontrolnaya_rabota.pdf
3. NpeseHTauus

Tembl 4,5,6,7,8

OueHVBalOTCS BNaAeHNe MATEPUASIOM MO TEME NPE3EHTALUMN, TOTUYHOCTb, MHOPMATUBHOCTb, CMOCODbI MPEnCTaBNEHNS
MHpopMauny, pelweHne NocTasNeHHbIX 3a8ad.

Cnmcok Tem 0oKnanos ans npeseHTaunu:

1. QForm. OCHOBHblE CBEOEHUS U ONpPeneNeHNs.

. Kpyr pewaembix 3aaay ¢ nomoubio QForm.

. OcobeHHocTn Qform Extrusion.

. MonenupoBaHue xonoaHoi o6 beMHo WTamnoekm B QForm.

. MogennpoBaHue npoueccos packaTku konew, B QForm.

. icxoHble BaHHble, HEOBXOAMMbIE LNSi MOLENUPOBAHNSI.

. CTpykTypa v cocTtaB rnaBHOro okHa nporpammsl QForm.

. [lByMepHbI Nogxon K MoAenmpoBaHnio OPMOM3MEHEHNS MeTanna.

. CeTka KOHeYHbIX anemeHToB Ansa 2D n 3D 3anav.

10. TpeboBaHMs K reOMETPUYECKOMY OMMUCAHMIO MHCTPYMEHTOB 1 3arotoBoK Ans 2D-mMonennpoBaHus.
11. Mopsanok monenvposaHus 3D 3anad.

12. OnpeneneHne 0edeKTOB, BO3HUKAKWMX NPY NNACTUYECKOM TEYEHMIM MeTanna.

Ok3ameH

Bonpochbl k sk3ameHy:

. TpaguumnoHHas METOLONOrMSA NPOEKTUPOBAHUS N ee HeaoCcTaTKu.

. MpyHUMNBI KOMNPOMKCCa NPU PELIeHN MHOFOKpMTEPUanbHbIX 3a4ay.

. DKCnepuMeHTanbHas oueHKa LOCTOBEPHOCTM MOAENN.

. MoHsTHE M NPUHLUMMBI METOLONOMMM NPOEKTUPOBAHNS.

. Pacuet koopamHathel oyara gecopmaumm.

. Beibop mMeToaa pacyeta HIOC wramnos.

. OT1anbl pa3paboTky UMUTALIMOHHBIX MOLENEIA.

. Cnctema cuHTe3a TEXHONOrMYEeCcKoro npoLecca ¢ MCnonb3oBaHWEM UMUTALMOHHOIO MOAENNPOBAHMS.
. Onpegensiowme ypasHeHNs AN pelweHns 3a8a4yv TepMoynpyrocTy.

10. Mogenb OueHKU MPOYHOCTU WTAMMOB.

11. CoBpeMEHHbIe KOHLENUMMN NPOEKTUPOBAHNS CNOXHbIX TEXHONOrMYECKUX CUCTEM.

12. CTpyKTypa MMUTALMOHHBIX MOLEnel npouecca ropsyeil WTamMmnoBku.

13. B3anmocBa3b CTPYKTYpbl MeTanna nokoBOK C NapaMeTpamy pexrmoB WTaMMOBKY.

14. HanpsxeHHO-1e00pMUPOBAHHOE COCTOSIHME WTaMMOoB.

15. CUCTEMHBIA aHanM3 1 uMmuTauus.

16. Mogenb OUEHKM NPOYHOCTY WTaMMOB.

17. Mogenb NpoeKkTMpPOBaHMS WTAMMOB C Y4€TOM Yrpyron aedopmaumm rpasopbi.

18. lNnaHnpoBaHue MaWnHHbBIX UMUTALMOHHBLIX 3KCMNEPUMEHTOB.

19. MpvHUMN OTHOCUTENBHON YCTYMKW.

20. BxogHble 1 BbIXOAHbIE NapamMeTpbl MOenu.

21. Beibop meTona pacyeta HOC wramnos.

22. MoamdvumpoBaHHoOe ypaBHEHUE PABHOBECUS B MMaBHbIX HANPSIKEHUSIX.

23. Onpepensiowmne ypaBHEHNS 4N PELWEHNS 3a8a4 TEPMOYNPYrocTy.

24. OCHOBHble MOLENN N pacyeTHbIe MPOrpamMMmbl, NCMOMNb3yeMble NPy NPOEKTUPOBAHMM LWTaMMOB.

25. AnropmutMm NpoeKTUPOBaHMS MHOrOMepPexXoHbIX MPOLECCOB WTAaMMOBKM NOKOBOK BbICOKOIO TEXHUYECKOTO YPOBHS.
26. Mogzenb NporHo3vMpoBaHus xapakrepa U3Hoca WTamnos U UCTUPaHUS.

27. OKcnepuMeHTanbHas oueHka 4O0CTOBEPHOCTN MOLENN.

28. MNoHsATHEe nmutaumu.

29. Mogzenb OueHKM NPOYHOCTM WTaMMNoB.

30. MpuHUMNbI KOMAPOMUCCA NPU PELLEHNN MHOTOKpUTEpPMasbHbIX 3a4aq.

31. 9Tanbl pa3paboTku NMUTAUMOHHBIX MOaENeA.

32. MapameTpbl ynpaBneHns MMUTALNOHHBLIX MOLENEN.

33. OCHOBHblE NONOXEHMS UMUTALMOHHOIO MOAENMPOBAHUSI.

34. MpuHumn MapeTo.
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Mporpamma gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 7

TeKyLLUiA KOHTPONb

Na6opatopHble B ayautopum, ocHalwéHHOM CooTBETCTRYOWMM 060pyaoBaHMeM, obyyatolmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHWs 1 HaBbiKu No paboTe ¢
060pyoBaHVEM B COOTBETCTBYIOWEN NPeaMeTHON obnacTy.

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
paboTta nony4yatoT 3a4aHunsl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 10
BbIMOJSIHAETCS B MUCbMEHHOM BUAe 1 coaétcs npenogasarento. OueHnBarTCs
BnafeHve matepuasnom no Teme paboTbl, aHanMTU4Yeckme cnocobHoCTW, BNaneHne
MEeToAaMU, YMEHWNS U HaBblKW, HEOOX0AMMbIE A5 BbINOMHEHNS 3a0aHUIA.

MpeseHTauus [Obyyarowmecs BbINOMHSAOT NPE3EHTALMIO C MPUMEHEHNEM HEOBXOONMbIX
nporpamMmMHbIX CPeACTB, pelas B npeseHTaumm noctasneHHble npenonasarenem 3 10
3apayn. ObyyaroWwniics BeICTYMNaeT ¢ Npe3eHTaumeli Ha 3aHsTUM Unn coaét eé B
3NEeKTPOHHOM BuAe npenogasatento. OueHMBaOTCS BRageHme MatepmanoMm no
TeMe npeseHTaunm, NornMYHOCTb, UHGPOPMATUBHOCTb, CNOCODBLI NPeaCcTaBNeHUS
NHGOPMaLIMK, pelleHe NOCTaBNEHHbIX 3a4ay.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMAUHBI. OK3aMeH 50
MPOBOAMTCS B YCTHOM MM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
cofepxaTtcsl Bonpochkl (3aaaHust) no Bcem Temam kypca. Obyyatowemycst naércs
BpeMsi Ha noarotoeky. OLeHBaeTcs BNaaeHne MatepuasnoM, ero CUCTEMHoe
OCBO€eHue, CnocobHOCTb NPUMEHATb HYXHble 3HAaHUA, HABbIKN U YMEHUA NMpKn
aHanuae NPobneMHbIX CUTYaLMIA N PELIEHUN NPAKTUYECKNX 3aLaHWIA.

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUSA OUCLUNVHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoynsl) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb LOCTYMHA 0ByYaloWmuMcst B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu u npefocTasneHHbix foctynos HYM KoY,

- B MeYaTHOM BMAE - B poHAe brnbnuoTtekn HabepexXHOUENHMHCKOro MHCTMTYTa (connnana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nntepatypy Ha aboHEMEHTE No YnTaTensckuM unetam B COOTBETCTBUM C MPaBmUiaMm NoNb30BaHNS
616nMoTEKONA.

OneKTPOHHbIE N30aHWUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIR yHMBepcUTeT". Mpu MCMONb30BaHMM NeYaTHbIX U3naHWA BUBNNOTEUHBIN
ooHA AomxeH 6bITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 ak3emnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatowerocs U3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOM y4ebHOM nnTepaTtypbl, HEOOXOAUMON A1 OCBOEHNS AUCLUMMAMHBI (MOoYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLMNAnHblL. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagatensiMu anekTpoHHbIX U3AAHWIA U MPU N3MEHEHWN KOMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHo4yenHnHCKoro nHeTuTyTa (gounmnana) KoY.
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Mporpamma gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

OdprumanbHbii canT paspaboTtyrkoB QForm - http://www.qgform3d.ru/

MneinucT Ha odouumansHoM kaHane paspabotynkos QForm "QForm" -
https://www.youtube.com/playlist?list=PLp9a6H0QgoifWQHrzR6z4DhUJt_hTOD6A

MnenncT Ha ochrumansHOM KaHane paspaboTyrkos QForm "TeopeTnyeckne OCHOBbI MOAENNPOBaHNSA npoueccos OMI,
B nporpamMme QForm V8" - https://www.youtube.com/playlist?list=PLp9a6H0QgoidRI_RCd8oBhbvLZ9AcBkTP

9. MeToguyeckue ykasaHus gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekuuu B xo[e NEKLNOHHBIX 3aHATUIA HEOOXOAMMO BECTM KOHCMNEKTMPOBaHWE y4ebHoro matepuana. MNpu aTom
obpalarb BHMMAHWE Ha ONpeneneHus U OOPMyNMPOBKM, PACKPbIBAIOWME COAEPXAHNE TEX NN UHBIX
MOHATUI, ABNEHUA N MPOLECCOB, HAay4Hble BbIBOLbI U NpakTuyeckne pekomeHgauunu. MNpu
HeobX0oUMOCTU, MOXHO 3a4aBaTb NPenoLaBaTento BONPOCH! C LEMNb0 YTOYHEHNS TEOPETNYECKIX
MOMNOXEHWN, paspelleHnst COoPHbIX CUTyauUni. JTeKLIMOHHbIE 3aHATMS MOTYT MPOBOLAMUTBLCS C
MCMNONb30BaHNEM ONCTAHUMOHHbIX TEXHONOruin, Hanpmumep "Microsoft Teams" unu "BuptyanbHas
ayomTopus" B NMYHOM KabuHeTe caiita https:/kpfu.ru.

nabopatopHble| Mepen BoinonHeHneM nabopaTopHbIX PaboT CTyOEHTbI LOMXHbI 6biTb 03HAKOMNEHDI C NPaBuiaMu

paboTbl TEXHUKM BE30MaCHOCTU 1 NpaBunamMmu NOAroTOBKU 0T4eTa nabopaTopHbix pabot. CTyOeHTbl, He
Npoweawmne NHCTPYKTax, K BbiNoNHeHWo nabopatopHbix paboT He gonyckatoTcs. JlabopaTopHble
paboTbl NPOBOAATCS NMOA KOHTPONEM NpenofasaTens 1 3asedyolero nabopartopuei kadenpbl
MawuHocTpoeHus. o Havana kax o paboTbl CTyAEeHTbl AOMXKHbI 03HAKOMUTBLCS C €€ COAEPXKAHNEM
1 NMOPSOKOM BbIMOMIHEHNS, YCBOUTL TEOPETUYECKUIA MATEPMAN MO BONPOCAM, BbIHOCUMbIM Ha
nabopatopHyto paboTy, NOAroTOBMTb NpenBapuTenbHbIl BapuaHT oTyeTa no nabopatopHoii paborte.
Mo oKOHYaHWMKW KaXx4Ooro 3aHATUS Fpyrna AOonXHA NPUMBECTY B MOPSLOK paboyee MecTo,
nabopatopHoe ob6opynosaHne 1 Npubopsbl. BoinonHeHHble paboTbl HEOBXOAMMO 0CPOPMUTL B BULE
otyeTa. KOHTpOnb pesynbTaToB BbiMOMHEHHbIX NabopaTopHbIX paboT CTyAEHTOB MOXET NPOBOAUTLCS
C UCMOMb30BaHNEM OMNCTAHLMOHHbBIX TexHonorun, Hanpumep "Microsoft Teams" unu "BupTtyanbHas
aynutopus" B IM4HOM KabuHeTe caiita https:/kpfu.ru.

camocTosi- | HeobxoaMMO NOMHUTL, 4TO Ha nekuun 0BbIYHO paccMaTprBaETCS HE BECb Matepuan, a ToNbko ero

TenbHas yactb. OcTanbHas ero 4acTb BOCMOMHAETCS B NMPOLLECCE CaMOCTOATENbHOM paboThl. MNocne kaxaol

pabota nekuuu npenojasarenb AaeT nepeyeHb TEM Ha CaMOCTOATENbHOE U3y4eHne (ecnu aTo
NpenycMOTPEHO y4ebHbIM NnaHoM). B xoae caMOCTOSTENBHOrO N3Y4eHUSt TEM AUCLUMINHGI
HeobX0oUMO PYKOBOLCTBOBATLCS OCHOBHOW Y LOMONHUTENLHOW NMTEPaTypoi, a Takxe
NHPOPMALIMOHHBIMU MCTOYHUKAMU B ceTn HTepHeT. KOHTpOonb pesynbTaToB BbIMOMHEHHbIX
€aMoCTOSITENbHbIX PabOT CTYIEHTOB MOXET NMPOBOAUTLCS C UCMONb30BAHMEM OMCTAHLMOHHbIX
TexHonoruii, Hanpumep "Microsoft Teams" nnu "BupTtyansHas ayautopus” B TMYHOM KabrHeTe caiTa
https:/kpfu.ru.

KoHTponbHas | KoHTponbHas pabota npoBOAWTCS B Yachl ayAMTOpPHON paboTbl. Obyyatowmecs nonyyaioT 3aaaHns
paboTa LNl NPOBEPKM YCBOEHNS NPOALEHHOro Matepuana. PaboTa BbINOAHSETCA B MMCbMEHHOM BUIE U
chaétcs npenopasatento. OUeHNBAKTCA BNageHne MaTepmanom no TeMe paboTbl, aHanUTUYeCKme
cnocobHOCTW, BNafeHne MeTofamu, yMeHUS U HaBblkW, HEOOXOAUMbIE LS BbINOMHEHNS 3a0aHWA.

KoHTpornbHas paboTta MOXET NPOBOANTLCS C UCMONb30BAHNEM LUCTAHLUMOHHbLIX TEXHONOT A,
Hanpumep "Microsoft Teams" unu "BupTyanbHas ayoutopus” B nnyHoMm kabrHete caiita
https:/kpfu.ru.

npeseHTaums | Obyyarowmecs BoIMONHAT NPE3EHTALMIO C NPUMEHEHNEM HEOOXOAUMBIX MPOrPaMMHbIX CPEACTB,
pelas B Mpe3eHTaLumn NocTaBneHHbIe npenofasarenem 3agaqn. Obyyaoowmiics BoiICTynaeT ¢
npeseHTaumein Ha 3aHAaTumM N coaét eé B aNeKTPOHHOM Buae npenogasatento. OueHnBaloTCS
BnafeHne matepuanoM no TeMe nNpe3eHTaumm, 1ormMyHoCTb, MHGPOPMATUBHOCTb, CNOCOOD
npencTaBneHns HgopMauun, peleHne nocTasneHHbIx 3a8ad. [NpueM 3agaHns No COCTaBNEeHNIO U
Joknaga npeseHTauum MoXeT NpoBoANTLCS C UCMONb30BAHNEM ONCTAHLMOHHBIX TEXHOMOIMNA,
Hanpumep "Microsoft Teams" unn "BupTtyanbHas aynmtopus” B TM4HOM KabuHeTe caiita
https:/kpfu.ru.

3K3aMeH Mpn NoAroToBKe K 3k3aMeHy He0BX0AMMO ONMPaTbCs, NPEXAe BCEr0, Ha NEKLUN 1 3HAHWS,
MONyYeHHbIE NPV BbINOMHEHNM NabopaTopHbIX paboT MO AUCLMMIMHE, a TaKXe Ha NpUMepsbI
MOLENMPOBAHUS Pa3NNYHbIX TEXHONOrMYeckunx npoueccos OM/I, koTopble pazbupanvch B Te4eHUE
cemecTpa. HeobxoouMo pyKoBOLCTBOBATLCS OCHOBHOW U LOMONHUTENBbHOW NMTepaTypoi, a Takxe
NHGOPMALMOHHBIMU NCTOYHMKAMUN B ceTU VIHTepHET. SK3aMeH MOXEeT NpoBOAMTLCS C
NCMNONb30BaHNEM ANCTAHUMOHHbIX TEXHONOrnin, Hanpmumep "Microsoft Teams" unn "BupTtyanbHas
aynutopus" B IM4HOM KabuHeTe caiita https:/kpfu.ru.
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Mporpamma gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTumeguitHas ayoutopums.

KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHunto 15.03.01
"MawwunHocTpoeHne" 1 Npodounio noaroToski "MatwmnHbl U TexHonorust 06paboTky MeTannoe nasfneHnem".
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Mporpamma gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.B.14 MogenupoBaHue rnpoLeccos rnpon3BoacTBa 3arotoBok

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpunb noaroToBkM: MawwmHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020
OcHoBHas nuTeparypa:

1. Kobenes H. B. iMnTaunoHHoe MoaenmpoBaHme 06 bEKTOB C XaoTUHECKMMM dpakTopamu: y4ebHoe nocobre H.B. /
Kobenes. - Mockea : KYPC, HULL MIH®PA-M, 2018. - 192 ¢. - (bakanaspwuar). - ISBN 978-5-906818-20-1. - URL:
https://znanium.com/catalog/product/754579 (nata obpaueHus: 13.08.2020). - TeKCT: 3NEKTPOHHbIN.

2. CaseHkoBa H. I. YncneHHble MeToAbl B MATEMATUYECKOM MoLenpoBaHun: yuebHoe nocobue / H.M. Caeexkosa, O.I".
Mposopoga, A.tO. MokuH. - 2-e u3a., ucnp. u gon. - Mocksa : MH®PA-M, 2019. - 176 c. - (Boicliee obpasoBaHue:
Bakanaspwuar). - ISBN 978-5-00024-019-9. - URL: https://znanium.com/catalog/product/1013459 (nata obpaleHus:
07.08.2020). - TeKkCT : 3NeKTPOHHbIN.

3. Kobenes H. b. IMutaunoHHoe MoaennposaHue: yuebHoe nocobue / H.b. Kobenes, B.A. MNMonoeHukos, B.B. [1eBsTKOB;
non obw. pea. H.b. Kobenesa. - Mocksa : KYPC : HALL UH®PA-M, 2018. - 368 c. - ISBN 978-5-905554-17-9. - URL:
https://znanium.com/catalog/product/961800 (nata obpatweHusi: 21.05.2021). - TEKCT : 3NEKTPOHHbIN.

JdononHutenbHaa nuTeparypa:

1. ®opmanes B. ®. YucneHHble MeToabl : yuebHuk / B. ®. dopmanes, L. J1. PesnaHrkos. - Mocksa : PUBMATIIUT, 2006.
- 400 c. - ISBN 5-9221-0479-9. - URL: https://e.lanbook.com/book/48183 (nata obpaweHus: 13.08.2020). - TekcT :
3NIEKTPOHHbIN.

2. lesuH B.A., Pa3sutre neekToB nNpu KOHeYHbIX gedoopmaumsax. KomnbiotepHoe 1 omusnyeckoe mogenuposanme / MNog
pean. B.A. JleBuHa. - Mocksa : DU3MATJINT, 2007. - 392 c. - ISBN 978-5-9221-0868-3. - URL :
https://www.studentlibrary.ru/book/ISBN9785922108683.html (aata obpaiueHus: 13.08.2020). - TekCT : aNEKTPOHHbINA..

3. Kobenes H. b. BeeneHve B 06Lyt0 TEOPUIO UMUTALMOHHOIO MoLennpoBaHus. MNocobue ons pa3paboTynkos
UMMTaLMOHHBIX Mogenei u ux nonb3osatenei / H. b. Kobenes. - Mocksa : MpuHT-Cepauc, 2007. - 126 ¢. - URL:
https://znanium.com/catalog/product/435607 (nata obpaueHus: 13.08.2020). - TeKCT : 3N1EKTPOHHbIA.
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Mporpamma gucumnnuHel "MogenvposaHme npoueccos nponssoactea 3arotosok”; 15.03.01 "MawwnHocTpoeHne".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.B.14 MogenupoBaHue rnpoLeccos rnpon3BoacTBa 3arotoBok

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpunb noaroToBkM: MawwuHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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