MHHHCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHNSI
POCCUMCKOU ®EJEPALTUN

T denepanbHOE FOCYAaPCTBEHHOE OO/DKETHOE 00Pa30BaTENbHOE YUPEKACHHE
BBICIIIETO 00pa30BaHuUs
«MarHuTOropcKuil rocyJapCTBEHHbIN TEXHUUECKHM yHuBepcureT uM. .M. Hocosa»

PABOYASA ITPOI'PAMMA JUCHUITJIMHBI (MOAYJISA)

IIH®POBBIE IBOHHHUKH

Hanpasnenne noaroToBku (CnenuanbHOCTD)
15.04.01 MammHOCTpOCHHUE

HamnpasnennocTs (npoduis/crienuain3aims) TporpaMMbI

MamuHbI ¥ TEXHOJIOTHH O6pa6OTKI/I MCETAJJIOB AaBJICHUECM

YpoBeHb BICIIET0 00pa30BaHMs - MAarucTparypa

®dopma oOyueHus
3a049Has

Wuctutyt/ pakynbrer  MHCTUTYT METaUlypruu, MalIMHOCTPOEHUS U MaTepHaioo0paboTKu
Kagenpa MaruHsl 1 TEXHOJIOTUM 00pabOTKH AaBJICHUEM U MAIlIMHOCTPOEHUS

Kypce 1

MarauToropck
2024 ron



Pabouas nporpamma cocrasnena Ha ocHoBe @I'OC BO - maructpaTypa no HarpaBIeHHIO

noarotoBku 15.04.01 Mammnoctpoenue (npukaz MunoOpnayku Poccum ot 14.08.2020 r. Ne
1025)

Pabouast mporpamma paccMoTpeHa M 0A00peHa Ha 3acemanuu kKadeapbl MamuHbl U
TEXHOJIOTUU 00pabOTKH TaBIICHUEM U MAITUHOCTPOCHUS
07.02.2024, npoTtoko Ne 6
3aB. Ka(beﬂp( . - C.H. Inaros 4

PaGouas mporpamma o1o6peHa metomuaeckoit komuccuein UMMuM
20.02.2024 r. nmporoxoit Ne 4

Hpencenarent A.C. CaBunor?®

e
Paboyas nmporpamma coctaBiieHa: = P
noueHt kadeapsr MuTOduM, xann. TexH. Hi /7~ i»v’_‘:fj.-"_"'-" P.H. Amupos

Amupos

Penensenr: - ///éf’/,/// M.B. Xapuenko
a4

JOTIEHT Kadeapbl MexaHWKH, KaH]l. TEXH. HAYK



JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4eOHOM oy Ha 3acefanuu Kadenpsl MalIHbl 1 TEXHOJIOTHUH 00paObO0TKH JTaBJICHUEM U

[IpoTokosm oT 20 . Ne

3aB. kadenpoii C.N. Iiatos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MaliuHbl ¥ TEXHOJIOTHH 00pabOTKU JaBJICHUEM U

[IpoTokosm o 20 . Ne

3aB. kadenpoit C.J. Tlnaros

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4eOHOM rojy Ha 3aceanuu Kadgeapbl MaluHbl U TEXHOJIOTHH 00paOOTKH TaBIICHUEM U

[IpoTokomor 20 . Ne

3aB. kadenpoit C.J. Tnatos




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Lenpro QUCUMIUIMHBL SBISETCS MOJEPHM3ALMs M aBTOMAaTH3alUs JEMCTBYIOLUIUX H
MIPOEKTUPOBAHUE HOBBIX A(PPEKTHUBHBIX METAJUTYPIrHUECKUX MPOU3BOJCTB C HCHOJIH30BAHUEM
U(POBBIX IBOWHUKOB.

3ajnauu:

1. IloxroroBka 3ajaHuil Ha MOJEPHU3ALMIO M aBTOMATU3ALMIO JIEHCTBYIOLIUX
METaJNTypruueCcKUX MPOU3BOICTBEHHBIX U TEXHOJOTHYECKHUX ITPOLIECCOB U IIPOU3BOCTB.

2. Yyactue B pa3paboTKe TMPOEKTOB HHU(POBBIX JBOMHHKOB  OCHOBHBIX
METAJUNIyprUuecKuX  MPOU3BOJACTB C  YYETOM  TEXHOJOTMYECKHUX, KOHCTPYKTOPCKHX,
AKCIUTYaTal[MOHHBIX, 3CTETUYECKHX, OKOHOMHUYECKHX W  YIPaBICHYECKUX [apaMeTpoB,
o0ecrieunBarOmuX X P PEKTHBHOCTb.

3. MaTtemarudeckoe MOJICIUPOBAHUE TIPOIIECCOB, CPEJICTB U CUCTEM METAUTyPTUIECKUX
IIDOU3BOJICTB C UCIOJIb30BaHUEM LU(DDOBBIX TBOMHUKOB.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmsbl

Huctunnuna [udpoBsie NTBOMHUKKA BXOIUT B OOS3aTEIbHYIO 4YacTh YYEOHOTO ILIaHA
00pa30BaTeIbHOM IPOrpPaMMBI.

JInst  u3ydeHWs  TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWMS  (YMEHHUsS,  BIAJCHUSN),
chopMUpOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTNH/ TPAKTHK:

MareMaTtnueckre MeTO bl B MHKCHEPUH

MeTo10510T1sI M1 METO Il HAYYHOTO UCCIIEOBAHUS

Hayuno-meTononoruueckuii moaxoa B pa3paboTKe HOBBIX TEXHOJIOTHUECKUX MPOIECCOB
00pabOTKH METAIIJIOB JIaBJICHUEM

OCHOBBI HAYYHOW KOMMYHUKAIUU

Cucrema MEHEKMEHTa KaueCTBa B MAILIMHOCTPOUTEIBHOM ITPOU3BOJICTBE

Teopus 1 TeXHOTOTHYECKHE OCHOBBI ITPOLIECCOB 00PaOOTKU METAJIIOB JaBJICHHEM

3HaHus (YMEHHUS, BJIQJICHUs), TIOTYYECHHbIE TPU U3YyYEHUH JaHHOM AUCUHUIIIMHBI OyIyT
HEOOXO0IUMBI JJ1s1 U3YyYEeHUS] AUCIUTLTUH/TIPAKTHK:

Marematnueckre MEeTO bl B UH)KEHEPUH

HudpoBbie TEXHOIOTHUU B MAIIMHOCTPOCHUH

Cucrembl aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHHUS B MAILIMHOCTPOCHUH

3 KomnereHuuu ody4yarwuerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynbrare ocBoenus aucuuruinHbl (Moayns) «L{udpoBeie 1BOMHUKN» 00y4aromuiics
JOJIKEeH 001a/1aTh CAeIYIOIMMH KOMIIETEHITUSAMHU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

OIIK-5 Cnocoben pa3pabaTbiBaTh AHAIUTUYECKHE W UHWCJICHHBIE METOIbl NpPU CO3JaHUU
MaTeMaTHYeCKUX MOJIeeld MalluH, MPUBOJOB, OOOpPYIOBaHUS, CHCTEM, TEXHOJOTHUYECKUX
MIPOLIECCOB;

OIIK-5.1 Pa3pa6aTLIBaeT MAaTeMaTUYICCKOC ONMCAaHHC IMPOLCCCOB MAINIMHOCTPOCHUS
Ha OCHOBC MaTCMAaTHYCCKHUX N YMCJICHHBIX METOJOB MO JCTHUPOBAaHUA

OIIK-12 CrnocobeHn pa3pabaThiBaTh M MPHUMEHATh AJITOPUTMBI U COBpPEMEHHbIE LH(POBBIE
CHCTEMbl aBTOMAaTHU3MPOBAHHOIO NMPOEKTUPOBaHMS JeTaleld M y3JO0B MAaIlIMH U 000pYIOBaHMS
Pa3NUYHOM CI0KHOCTH Ha COBPEMEHHOM MAIIMHOCTPOUTEILHOM MPEANPUITUH.

OIlK-12.1 Pazpa0aTbiBaeT alropuT™Mbl M TNPUMEHSIET COBPEMEHHBIE IHM(PPOBBIE
CHCTEMBI aBTOMATU3UPOBAHHOTO POEKTHUPOBAHUS JI€Tallel M y3JI0B MAIINH
u  00opynoBaHMS  pa3IMYHOM  CIOXKHOCTM  Ha  COBPEMEHHOM
MAaIIMHOCTPOUTEIHHOM MPEIPUITUHH

OIIK-12.2 @opMynMpyeT LEIM, CTAaBUT 3aJa4d CUCTEMBI aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHMS JIeTaNIeH M y3JI0B MAIIMH U 000PYI0BaHMS Pa3TUYHON




CJIOKHOCTH Ha COBPECMCHHOM MAlIMHOCTPOUTCIIbHOM NPCANPUATUN




4. CTpyKTypa, 00b€M U coep:KaHHue TMCHUIIJIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 9,6 akas. 4acos:
— aynuTopHas — 6 akaJl. 9acos;

— BHeayIuTOpHast — 3,6 akaj. 9acos;

— camocTosTenbHas padbota — 161,7 akaz. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. gac

dopma arrecTalym - KypcoBasi paboTa, 3K3aMeH

AynuropHast 3w
KOHTaKTHas paboTta E E dopma TeKyILEero
Pasnen/ tema 2 (B aKaj. Hacax) g5 Bun KOHTPOIA Kon
> S 5 | caMOCTOATENBHO |  yCIIeBAEMOCTH U
JIACIUTUTAHBI % = . | xommerenin
o = paboThI MPOMEKYTOTHON
6 S o
Jlex. | @°- [ PAKT. | =9 aTTecTalyy
3aH. 3aH. | O &
1. KoHremnuus, onpeeneHus u
kiaccupuxanus 11
Tlouck
JIOITOTHUTEIBHOM YcTHBIi onpoc. OIlK-12.1,
i’gtﬂgngji?iﬁfa L w 28 UHPOPMAITUH. IpoBepka OIlK-12.2,
H P Hanwucanue KOHCIICKTA. OIlK-5.1
pedepara.
Tlouck
12 I wu »>Bomonus JIOTIOJTHUTENLHOW | Y CTHBIH onpoc. OIIK-12.1,
COCTABJISIOLINX 2 25 UHPOPMAITUH. IpoBepka OIlK-12.2,
TEXHOJIOT Ui Hanwucanue KOHCITEKTa OIlK-5.1
1 pedepara.
Tlouck
1.3 IIJI xak cmocod JIOTIOJTHUTENLHOW | Y CTHBII onpoc. OIIK-12.1,
MPEOJOJICHUSI  CIIOXKHOCTU 2 UHPOPMAITUH. IpoBepka OIlK-12.2,
WH)XEHEPHBIX CHCTEM Hanwucanue KOHCIICKTA. OIlK-5.1
pedepara.
TTouck
JIOITOTHUTEIBHON VYcTHBIi onpoc. OIlK-12.1,
L4 Tame UL w0 nx 10 UHPOPMAITUH. [IpoBepka OIlK-12.2,
KJIacCU(UKAIINS
Hanwucanue KOHCIICKTA. OIIK-5.1
pedepara.
Wroro no pasaeny 2 2 63
2. Tlpoextsl ucronbzoBanus 1]
B METAJUTYPTHH
Tlouck
JIOITOJTHUTEIBHON VYcTHBIi onpoc. OIlK-12.1,
2.1 TI/1 B MeTa/UIOBEICHUH. 20 HHPOPMAITUH. IIpoBepka OIlK-12.2,
Hanwucanue KOHCITICKTa OIlK-5.1
1 pedepara.
Tlouck
2.2 TIJT 1IpH HpoM3BOICTEe JIOTTOJTHUTEIBHOM VYeTHBIi onpoc. OIIK-12.1,
: Py 1Ip s 36,6 | wHpOpMarHHL. Iposepka OIIK-12.2,
YYyTyHa U CTallH.
Harmicanne KOHCTIEKTa. OIlK-5.1
pedepara.




Ilouck

2.3 IIJ] mpu npou3BOACTBE JIOTIOJIHUTENBHON | Y CTHBIN ompoc. OIlK-12.1,
IIpoKaTa u 20 HUH(pOpMAIHH. ITposepka OIIK-12.2,
METaJTTON3IETHH Harmcanue KOHCIIEKTA. OIIK-5.1
pedepaTa.
[ouck
o JIOIIOJTHUTEIILHOM VYcTHBIH ompoc. OIIK-12.1,
1?1.40143;(1)21@32 AHTCHHOM 19,1 | wuHpopManmm. ITposepka OIIK-12.2,
P A ’ Hanucanne KOHCIIEKTA. OIIK-5.1
pedepara.
[ouck
5650 L%lBaHﬁixaHquCKoro JIOITOJTHUTEIBHOM YcrHblit onpoc. OIIK-12.1,
Mergj}i,i - 3 HH(POpMAILHH. ITpoBepka OIIK-12.2,
P Hanucanne KOHCIIEKTA. OIlK-5.1
MIPOU3BO/ICTB.
pedepara.
HUroro no pazgeny 98,7
3. KorTpons
OIIK-12.1,
3.1 Dx3amen OIIK-12.2,
OIIK-5.1
HUroro no pazneny
Hroro 3a cemecTp 161,7 Kp,9K3aMeH
Wrtoro nmo aucuuiuinHe 161,7 KypcoBas pabora,

9K3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguuMOHHBIE TEXHOJOTUU OOYyUEHHs, IPEANOaraonye nepenady nHhpopmaiiy B
rOTOBOM Buze, (hopMUpOBaHHME Yy4eOHBIX YMEHHUH 1O 00pa3ily NmpakTH4YecKue (CeMHUHApPCKUeE)
3aHSTHSL.

Hcnonb3oBanue TpagUIIMOHHBIX TEXHOJIOTUN 00€CIeYMBAET OPUEHTUPOBAHUE MAarucTpa
B MOTOKE MH()OPMALUH, CBA3aHHOW C pa3IMYHBIMU IMOAXOJAMH K OMPEACICHUIO CYIIHOCTH,
COJIepKaHUsA, METOJIOB, (OPM Pa3BUTHS U CAMOPA3BUTHS TMYHOCTH; CAMOOTIPE/ICTICHNE B BEIOOpE
ONTUMAIILHOTO MYTH U CIIOCOOOB JTMYHOCTHO-TIPO(ECCHOHATBHOTO Pa3BUTHS; CUCTEMATH3AIHIO
3HAaHUH, TMOJYYCHHBIX MarucTpaMH B TIPOIECCE AyIAUTOPHOH M CaMOCTOSTEIBHOW pabOTHI.
3aHATHUS IPOBOJATCS C UCIOJIb30BAHUEM MYJIbTUMEIUIHBIX cpeAcTB. [IpakTuueckue 3aHATHS
o0OecrieunBarOT pa3BUTHE U 3aKPEIUICHHME YMEHWM WM HABBIKOB OIpe/eieHMs Lenell u 3aaay
CaMOpa3BUTHS, a TAKKE MPUHATUSA HanboJiee 3 (HEKTUBHBIX PELLIEHUH 110 UX pealn3aliu.

B xonme mnpoBeneHus 3aHATHI NpeaycMaTpUBAETCSA: HCIHOJIb30BAHUE DIIEKTPOHHOTO
JEMOHCTPAIIMIOHHOTO MaTepHala 1o TeMaM, TpeOyroIUM WILTIOCTpalii paboThl TPOrpaMMHBIX
npoaykros: MS Word, MS Excel.

B xonme mnpoBeneHHs TNpPaKTUYECKUX 3aHATHM MpeIycMaTpUBAEeTCs HCIOJIb30BaHUE
CPEACTB BBIYUCIUTEIIFHOW TEXHUKH TP BBIMOJHEHWH WHAWBHIYAIBHBIX 3aaHUN |
TECTUPOBAHUS.

2. NnTepaktuBHBIe (POpPMBI 00yYeHUs, IPEIOJaralolne OpraHu3anroo 00ydIeHHUs Kak
MIPOIYKTUBHOU TBOPYECKOM IEATEIHHOCTH B PEKUME B3aUMOJICHCTBUS MATUCTPOB IPYT C APYrOM
U C TIPENo/IaBaTeNIeM.

Hcnonb3oBaHne HMHTEPAKTUBHBIX 00pa30BaTENbHBIX TEXHOJOTUH  CIIOCOOCTBYET
MOBBILIEHUIO UHTEPECA U MOTHBAIIMH yJaIllUXCsl, aKTUBU3AL[UU MBICIIUTEIBHOMN JIESTEIBHOCTH U
TBOPYECKOTO TOTEHIIMAja MarucTpoB, naenaeT Oosiee A(DPEKTUBHBIM YCBOCHHE MaTepHala,
MO3BOJISIET MHAWBUTyaTU3UPOBATh O0yUYEHUE U BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHUM.

B pamkax mucummmnsl «l{udpoBsie aBoitHMKW» mpeaycMmarpuBaercs 33,1 daca
ayTUTOPHBIX 3aHATHI, MPOBOIUMBIX B UHTEPAKTUBHON opme.

[Ipn nmpoBeneHuMM NPAKTUYECKUX 3aHATUNA HUCHOJB3YIOTCS TpymmoBas pabora,
TEXHOJIOTUSl KOJUIGKTMBHOM TBOPYECKOM JESTEIbHOCTH, TEXHOJOTHS COTPYJHHUYECTBA,
obOcyxneHue mpobieMbl B popme AuMCKyccuu, nedathl, Kpyriblii cToi. JlaHHBIE TEXHOJIOTUU
o0ecreunBarOT BHICOKHI YpPOBEHb YCBOEHUS MAarucTpaMu 3HaHUM, 3(()EeKTHBHOE U YCIIEUIHOE
OBJIaJICHUE YMEHUSMU U HaBbIKAMHU B NIPEIMETHOW 001acTH, (OpPMHUPYIOT MO3HABATEIbHYIO
MOTPeOHOCTh U HEOOXOMMOCTh JallbHEHIIIEro caMooOpa3oBaHusi, MO3BOJISIIOT aKTUBU3UPOBATH
HCCIIEIOBATENIbCKYIO IeATENbHOCTh, 00ecrednBatoT 3(h(HEeKTUBHBIN KOHTPOJIb YCBOCHHS 3HAHUH.

3. Bosmoxnoctm oOpazoBarensHoro moptania PI'BOY BO «MITY»  mis
MIPEIOCTABJICHUS MarucTpam rpaduka caMOCTOSATEIbHON pabOThl, pacluCaHusl KOHCYIbTALUH,
3aJlaHUM Ui CaMOCTOSITENIbHOTO BBITIOJHEHUS U PEKOMEHAYEMBIX TeM I CaMOCTOSITENbHOTO
W3YYCHHUS.

Mertonuka, npeanaraemas i u3ydenus kypcea «L{udpobie TBOIHUKNY OpUEHTHPOBAHA
Ha JICKIIMOHHbBIE U CEMUHAPCKUE 3aHITHSI UCCIIEI0BATEIHCKOTO TUIIA U IOATOTOBKY pedeparos.

Hcnonb3yembie 00pazoBaTeibHbIE TEXHOJIOTHMH MO3BOJISIIOT AKTHUBHO MPUMEHSTH B
y4eOHOM Ipoliecce MHTEPAKTUBHBIE ()OPMBI MPOBEJCHUS 3aHATHH (KOMIIBIOTEpHAs CUMYIISILINSA,
pa3dop KOHKPETHBIX CHTyaluil), dYTO CIOCOOCTBYeT (OPMHUPOBAHUIO U  Pa3BUTHUIO
npoeccHOHANBHBIX  HABBIKOB  oOydaromuxcsi. I[IpumeHseMble B IpolLecce H3Yy4eHUs
JUCLMIUIMHBl TIOUCKOBBIM M MCCIENOBATENbCKUM METOIBI B IOJHONM MEPE COOTBETCTBYIOT
tpeboBanusam OI'OC no peanu3zalyiy KOMIETEHTHOCTHOTO MOAXO0/A.



6 YueOHO-MeTOIHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYarouXCcst
[IpencraBneno B mpuiioxenuu 1.

7 OueHoYHbIE CPEACTBA /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CypraeBa, O. C. lludpoBusamus B cHCTEeME HWHHOBAIMOHHBIX CTpATeTUH B
COIMATIbHO-9KOHOMUYECKOW cepe M MPOMBILIUICHHOM Mpou3BojcTtee : Monorpadus / O. C.
Cypraesa. - 2-e m311. - Mocksa : JlamkoB u K, 2021. - 154 c. - ISBN 978-5-394-04145-7. - Tekcr :
anexktpouusid. - URL: https://znanium.com/catalog/product/1232775 (mata oOparieHus:
20.05.2024). — Pesxxum J0CTyMA: MO TTOITUCKE.

2. I'arapuna, JI. I'. TexHosorusi pa3pabOTKH NMPOTpaMMHOTO OOecredeHus . ydeOHoe
nocobue / JI.I'. Tarapuna, E.B. Kokopesa, b./I. CunopoBa-Bucuanyn ; mox pea. JI.I'. ['arapunoii.
— MockBa : ®OPYM : UH®PA-M, 2022. — 400 c. — (Cpennee mpodeccrHoHaTbHOE
obpazomanme). - ISBN 978-5-8199-0812-9. - Tekcr : onektponHbrii. - URL:
https://znanium.com/catalog/product/1794453 (mara ooOpamenus: 20.05.2024). — Pexum
JI0CTYyTIa: TI0 TIOJITHUCKE.

3. VYkono, B. @®. lludpoBuzanms: B3aUMOJECHCTBHE pEATLHOTO W BHPTYaJIHHOTO
CEKTOPOB 3KOHOMHUKH . MoHOTpadus / B.®. Ykomnos, B.B. UepkacoB. — Mocksa : UHOPA-M,
2019. — 203 c. — (Hayunas mbicip). - ISBN 978-5-16-015640-8. - TekcT : 3JIeKTpOHHBIN. -
URL.: https://znanium.com/catalog/product/1044339 (nara obOpamenus: 20.05.2024). — Pexum

TOCTVITA: TTO TTOTITITUCKE.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Bepnuuep, D. M. CAIIP KOHCTpyKTOpa MAaIIMHOCTPOUTENsA . y4eOHuk / D.M.
bepnunep, O.B. TapareinoB. — Mocksa : DOPYM : UHOPA-M, 2022. — 288 ¢. — (Cpennee
npodeccuoHanbHoe oopa3zoBanue). - ISBN 978-5-00091-558-5. - Tekcr : anexkrponHsiii. - URL:
https://znanium.com/catalog/product/1836733 (mara o6pamenus: 20.05.2024). — Pexum
JOCTYyTIa: TIO TOJITHUCKE.

2. bepnuuep, D. M. CAIIP texnosora mamuHocTpoutes . yaeouuk / FO.M. Bepiaunep,
O.B. TapateiHoB. — MockBa : ®OPYM : NHDPA-M, 2022. — 336 c. : uin. — (Briciiee
obpazoBanmue). - ISBN 978-5-00091-043-6. - Tekct : oaekrtponHsid. - URL:
https://znanium.com/catalog/product/1840885 (mara o6pamenus: 20.05.2024). — Pexum
JOCTYyTIa: IO TOJITUCKE.

3. bBytko, A. O. OcuoBbl MmozaenupoBanus B CAIIP NX : yue6. mocobue / A.O. Bytko,
B.A. Ilpynnukos, I'.A. LpipkoB. — 2-e u3a. — Mocksa : UH®PA-M, 2019. — 199 c. + [lom.

Marepuaibl [DIeKTpoHHBIH pecypc; Pexxum mocryma: https://new.znanium.com]. — (Beicuiee
obpaszoBanue). — Www.dx.doi.org/10.12737/8036. - ISBN 978-5-16-010847-6. - Tekct
anexktpounsii. - URL: https://znanium.com/catalog/product/937997 (mata o6parienus:

20.05.2024). — Pexxu™M noCTVITA® TTO TIOTITITUCKE.

B) MeToauyeckne yKazaHus:

1. Tarapuna, JI. I'. TexHonorus pa3paboTKH HIPOTPaMMHOrO obecriedyeHus . yueOHoe
nocobue / JL.I'. I'arapuna, E.B. Kokopesa, b./1. Cunoposa-Bucuanyn ; moa pea. JL.I. ['arapuHoii.
— MockBa : ®OPYM : MUH®PA-M, 2022. — 400 c. — (Cpennee mpodeccruoHaabHOE
oOpazoBanme). - ISBN 978-5-8199-0812-9. - Tekcr : onektpoHHbil. - URL:
https://znanium.com/catalog/product/1794453 (mara obpamenus: 20.05.2024). — Pexum
JOCTyTA: 10 TIOIIUCKE.

r) [IporpamMuoe o6ecnnieuenue u UHTEepHET-pecypceb:



IIporpammHoe o0ecnieuenne

Haumenosanue I10 Ne torosopa Cpox neiicTBus IULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional

STATISTICAB.6 [K-139-08 ot 22.12.2008 0eCCPOUHO
Adobe Flash

Professional CS5 |[K-113-11 0t 11.04.2011 OeccpovHO
Academic Edition

Autodesk 3ds Max

Design 2011 K-526-11 o1 22.11.2011 OeccpouHO
Master Suite

Autodesk AutoCad

Civil 3D 2011 K-526-11 0T 22.11.2011 0eccpouHO
Master Suite

IIpodeccuonaibHbie 6a3bl JAHHBIX H HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa
MexayHnapoaHas Oa3za TTOJTHOTEKCTOBBIX
XypHaiI0B Springer Journals
OnekTpoHHBIe pecypcebl Oubmumorexkn MITY um.

http://link.springer.com/

https://host.megaprolib.net/MP0109/Web

I".1. HocoBa
demepaibHOE  TOCYAapCTBEHHOE — OIOPKETHOE
YUPEKIEHUE «DenepanbHbIi uactutyt|URL: http://www1.fips.ru/

POMBIIIICHHOM COOCTBEHHOCTHY
ITouckoBas cuctema Axamemusi Google (Google

URL.: https://scholar.google.ru/

Scholar)

HanwmonanbHast uHGOPMAIMOHHO-aHATUTHYECKAS

cuctema — Poccuiickuii  unzgekc mayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposauus (PMHII)

9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieyenue JUCHUITIIIMHBI BKJIIFOUYACT:

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieyenue JUCHUITIIIMHBI BKJIIFOUYACT:

Yuyebuast AYJAUTOPHS AJ1d IIPOBCACHUA ITPAKTHYCCKUX 3aHATHI OCHalIICHAa.

- TCXHHUYCCKHUMHU CPCIACTBAMU O6y‘leHI/I${, CIyKallluMu Ui MPEACTaBJICHUA y‘IC6HOI71
I/IH(I)OpMaI_II/II/I 00IbIIIO AYIUTOPUHU: MYHBTHMGHHﬁHLIMH CpeaCTBa XpaHCHU, IIEpcaavyu Hu
mpeicTaBjIeHus yueOHOU HHPOpMAIIH;

- CHeHHaJII/ISI/IpOBaHHOﬁ MeOEIbIo.

HOM@H_[GHI/I}I I CaMOCTOSTEIbHOMI pa6OTBI 06yqa}01u1/1x051. OCHaH_IeHI/Ie AyAUTOPHUHU:
nepcoHanbHbIe KoMibioTepsl ¢ maketom MS Office, Maple 14 Classroom License 10-29 Users
(per User) Academic, MathLab, Mathcad Education - University Edition (200 pack) u Beixoaom B
I/IHTepHeT n C J0CTylOM B D3JJICKTPOHHYIO I/IHq)OpMaI_II/IOHHO-O6pa30BaTCJIBHy1-O cpeny
YHUBEPCUTETA.

HOMGH.[GHI/IG Il XpaHCHUA U npo@nnaKanecxoro 06CJ'Iy>KI/IBaHI/I$I y‘IC6HOF0
O60py,Z[OBaHI/IH. OCHaH_IeHI/Ie AYOAUTOPUUN: CTCIIIAXKU IJISA XPAHCHU A y‘Ie6HO-HaFJI}II[HBIX nmocoouii u
y4eOHO-METOAUYECKOM JOKYMEHTAIINH.



MpunoxkerHue 1

Mo aucumnamHe «Undposble ABOMHUKNY» NpeayCcMOTPeHa BHeAyAUMTOPHAA CAMOCTOATENbHAsA
paboTa obyvaroumxca.

BHeayauTopHas camocTosaTeibHasA paboTa cTyAeHTOB Npesnosiaraet BbiNnoJHeHue
MHAMBMAYANbHbIX AOMALUHMX 3a4aHUi B popme pedepaTos.

lMpumepHbie memol 015 KP:

1. NHXXMHUPUHTOBbIE MHCTPYMEHTbI A4na co3ganua LW v nx asoaouma
2. U4 v onTtummsauma nsgenuna, aganTMBHbIE TEXHONOMNN

3. TexHonornu cbopa n 06paboTKM AaHHbIX Ans co3aaHus L

4. TexHONOrMM MaTeEMATMYECKOrO MOAEIMPOBAHMA U LUPPOBBIX TEHEN

5. U4, obnaka u nepndepuniiHbie BblMMCAEHUS

()]

. LA, v HoBble YeNOBEKO-MALLUMHHbIE UHTEPdENCHI

7. U4 v BhokyenH

0o

. Cxema LU v ponb cocTaBAaOWMX TEXHONOMMNM

9. U4 v kKoHyenuna MBSE

10. U/l KaK uHTerpauma sTanos }MU3HEHHOro LMKAA U3aenma

11. O6veauHeHue LI B KOMMIEKCHbIX 0O6beKTax U UX B3aumoaencrane
12. Knaccndmkayma U no ypoBHIO COXKHOCTU

13. Knaccnomkayma U no ypoBHI0 3penoctm

14. ipyrve BuAbl KnaccudmKaumm n 0606LLeHHan cxema

15. TpakToBKa TepmmHa «L[» B pasHbIX OTPACNAX SKOHOMUKM

16. I'paHMUpbI BoCNpUATUA TepMUHa «L» B npodeccrnoHanbHOM coobliecTse
17. 3apyb6exHble noctaBwmku MO ansa noctpoeHua LU

18. 3apybeKHble NOCTaBLWMKM KOMMNEKCHbIX peLleHnit Knacca LU,

19. Poccuiickume nocrasmkm MO ana noctpoerna L,

20. Poccuitckre NOCTaBLIMKM KOMMIEKCHbIX pelleHmnii Knacca L,

MpumepHsble onpocel 029 yCMHO20 onpoca:



=

. lavite onpeaeneHne NOHATUIO «LULMPPOBOM ABOAHUKY.

2. HasoBuTe CTagmu npoLecca pa3BUTUA NOHATUA «UMPPOBOIN ABONHUKY.

3. OnuwInTe NHXMHUPUHTOBbIE MHCTPYMEHTbI 41a co3gaHma U n nx ssontoumto.

4. Kak npumeHsaetca LU ana ontumunsaumm nsgenma.

5. Onuwmnte agamMTUBHbIE TEXHONOTUU

6. KaKk ucnonbaytotca TexHonornm cbopa n o6paboTkm aaHHbIX gns co3ganHus L

7. B yem cyWHOCTb TEXHONOMMM MAaTEMATUYECKOrO MOAENNPOBAHMUA U LUPPOBLIX TEHEN
8. B yem coctouT KoHuenuusa L, obnaka n nepudepuinHble BblYUCAEHUA

9. KakoBa B3anmocBs3b mexay L 1 HOBbIMM YeN0BEKO-MaLUMHHbIMKW MHTEepdencamu
10. YKkakute B3ammogericteme mexay LI n BnokyenH

11. Noctpoiite cxemy LU 1 onuwnTe posib COCTaBAAIOLLMNX TEXHOIOTUI

12. Kak cBa3aHbl LU n koHuenuma MBSE

13. OnnwwuTe ucnonbsosaHune L KaK MHTerpaLmmn sTanos *KU3HEHHOro LMKAA n3genua
14. Pacckaxkute 06 obbeamHeHumn LI B KOMMNIEKCHbIX 06beKTax U UX B3auMoaencramne
15. OxapaKrepusyiTe Knaccudmkaumio LI no ypoBHIO CNOXKHOCTU

16. MNocTpoiite Knaccudpukaumto L1 no ypoBHIO 3penoctm

17. O6bacHUTE apyrve BMAbI KNaccupurKaumm n o606 eHHYo cxema

18. O6BbACHUTE TPAKTOBKY TepmMMHa «LL» B pa3HbIX OTPacaaX S3KOHOMUKMU

19. OnuwuTe rpaHunLbl BOCNPUATUA TepMUHA «L» B npodeccnoHanbHOM coobLuecTse
17. Kakux 3apybexHblx noctaBwmKkos MO gnsa noctpoeHus UL Bbl 3HaeTe?

18. Kakux 3apybexkHbIX NOCTaBLUMKOB KOMMNEKCHbIX pelleHnit Knacca L/, bl 3HaeTe?
19. Nepeuncante poccninckmx noctaswmkos MO gna noctpoerHna L,

20. Ha3oBUTe POCCUNCKNX NOCTABLLMKOB KOMMNIEKCHbIX peweHnii knacca LI,

J1s1 moTy4eHHus1 MOJIOKUTENIbHON OLeHKH 00y4aemblil 10/KeH Oyaer BbIOpaTh
NOAXOAAIUMI NPOrpaMMHBIH HHCTPYMEHT M NOCTPOUTL UU(PPOBOH JABOMHHK
KAKOro-Hu0yap MeTaUIypru4ecKoro npouecca ujiim MexaHu3ma.



[Mpuioxenne 2. OueHoUYHbIE CPEACTBA IS POBEAEHHUS MPOMEKYTOYHON aTTeCTAlUN

[TpomexyTouHasi aTTeCTalMst HIMEET 1IeIIbI0 OTIPENIENIUTh CTETIEHb JOCTHKEHHS 3aIlJIAHUPOBAHHBIX PE3yabTaTOB OOYyUYCHHS 110 TUCIUILINHE
«dudpossie nBOHUKNY 3a cemecTp. IlpoBoauThes 3a 1 cemecTp B hopme dK3aMeHa.
JUia monydeHHs] TOJIy4EHHUS IOJIOKHUTENIbHOM OLIEHKH 00ydaeMblil JOJDKeH OyneT MOCTpouTh HU(GPOBOM JBONHHMK Kakoro-HUOYyIb
METAJUTYprHYeCcKOro Ipolecca WM MEXaHU3Ma.
a) MnaHnpyembie pesynbTaTbl 06y4EHUA U OLLEHOYHbIE CPEACTBA ANA NPOBEAEHUA NPOMEKYTOUHOM! aTTecTaLmn:

Kon Nuaukatop JOCTUKEHUS] KOMIIETEHIIUN O1ieHOYHBIE CpENICTBA
WHJIMKaTOpa

OIIK-5: CniocobeH pa3pabaTbiBaTh aHATUTHYECKHUE U YHMCIEHHbBIE METO/IbI TP CO3JJaHUH MaTEMaTUYECKUX MOJENIel MallluH, IPUBOJIOB, 000PY/I0BaHNUS,
CHCTEM, TEXHOJIOTHYECKUX MTPOLIECCOB

OIIK-5.1: Pa3zpabarbiBaeT MaTremMaTH4eCcKoe [Ipumep TeOpETHUIECKUX BOTIPOCOB:
OTIMCaHKE MPOIECCOB

1.YTo Takoe nudpoBoii ABOMHHUK
MAaITMHOCTPOCHHUS Ha OCHOBE

2.Kakumu ObIBarOT ITU(POBBIC TBOHHUKH
MaTEMaTHYECKNX W YUCIEHHBIX
3.Kakwue 3a7a4u pemaroT 1uppoBbie TBONHUKN
METOJI0B MOJICITHPOBAHMS B
4. 1e MPUMEHSIOT IIU(PPOBBIX TBOHMHUKOB
5.Kak BBINISIIAT IPOIIECC CO3IaHus IU(BPOBOTo JBOMHUKA

6.IlepciekTrBBI HU(POBBIX TBONHIUKOB

Temnr KP:

1. UH>XxMHUPUHTOBBIE UHCTPYMEHTHI JUisl co3aanus L[] u ux sBontonus
2. IIJ1 m onTuMHU3aIys U3ACIus, aIIUTUBHBIC TEXHOJIOTUU

3. Texnonoruu c6bopa 1 06pabOTKU TaHHBIX [T co3manust L1J]

4. TexHOJOTUN MaTEeMaTUYECKOTO MOJICIMPOBAHUS U IIU(PPOBBIX TCHEH




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

OIIK-12: Crioco6eHn pa3pabaTsiBaTh U MPUMEHATH aJITOPUTMBI H COBPEMEHHBIE IU(POBBIE CUCTEMBI aBTOMATH3UPOBAHHOTO TIPOCKTUPOBAHUS ETaIeH U

y3JI0B MAIlIMH U 000PYAOBAaHUSI PA3IUYHOM CIO’KHOCTH HA COBPEMEHHOM MAIIMHOCTPOUTEIBHOM MPEANPUITHI

OIlK-12.1: Pa3pabarbiBaeTr anroputmsel U npuMenser | [Ipumep TeopeTryeckux BOIPOCOB:
COBpEMEHHBIE IIU(PPOBHIE CUCTEMBI 5
ABTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS 1.Kaizte 3a7124u pemaror HH(prBI’ie AABOUHIKH
[eTanei H y3/I0B MAIIMH H 0GOPYIOBAHHS 2.I'te mpuMeHSTFOT U (PPOBBIX TIBOWHUKOB )
PASTHUHOI CIIOKHOCTH Ha COBDEMEHHOM 3.Kak BBITJISIAT TIPOIIECC CO3/IaHus ITU(POBOTO JBOMHUKA
MaIlIMHOCTPOUTETHLHOM TIPEANIPUATAN
Temsl KP:
1. [1/1, o6maka u nepudepuitHpie BEIYUCICHUS
2. I1/1 u HOBBIE UETIOBEKO-MAITMHHBIC HHTEP(DEHChI
3. I/ u brokueitn
4. Cxema L1l 1 posib COCTaBIIAIOMINX TEXHOJOTHIA
5. I/ m xornenus MBSE
6. LI/] kak mHTErpanysi TaroB KU3HEHHOTO IUKJIA U3CIIUS
7. Oobenunenue 11/l B KOMIUIEKCHBIX OOBEKTaxX U UX B3aUMOJICHCTBHUE
OIIK-12.2: DopMyIHpYyeT LIEeTH, CTABUT 3a/1a4H [IpuMep TeOpeTUUYECKUX BOIIPOCOB:

CUCTEMbl aBTOMATU3HUPOBAHHOTO
MIPOEKTUPOBAHMUS A€TaJeH U y3JI0B MAIlIUH U
000pyJIOBaHUS PA3TMYHON CIIOKHOCTU Ha
COBPEMEHHOM MAIIMHOCTPOUTEIBHOM
MPEeANPUATHI

1.I'ne npuMeHs0T UU(POBBIX ABOHHUKOB
2.Kak BBITJISIIUT MpoLece COo3/AaHus [IM(PPOBOTO IBOIHUKA
3.IlepcniekTHBBI HUPPOBBIX TBOMHUKOB

Temsr KP:

1. Knaccuduxanms 1] mo ypoBHIO CIOXKHOCTH




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

2
3
4
5
6

7
8
9

. Knaccudukanus 1] mo ypoBHIO 3penoctu

. Apyrue Bums! knaccudukanu 1 0000IeHHas cxema

. TpakroBka TepmuHa «L{/I» B pa3HbIX OTpaciasix SJKOHOMHUKHU

. I'panutst Boctipusitus Tepmuna «1J1» B mpodeccrnonaibHOM cooOIIecTBe
. 3apyo6exxnsie nmocraBmuku 110 ms moctpoenust LI/]

. 3apyOe)kHBIE TOCTABIIUKN KOMIUIEKCHBIX pereHui kimacca L[]

. Poccuiickue nocraBmmku 110 mist noctpoenust /]

. Pocculickue mocTaBmyKku KOMIUIEKCHBIX peneHnil kimacca LI/




6) NMopadok nposedeHus npomexcymoyHoli ammecmayuu, NoKaamenu u Kpumepuu oyeHU8aHus:

Pe3ynbrarel BbINOJHEHUS OOy4yarONIMMCS 3aJaHUMl Ha 3aueTe OLICHHMBAIOTCS 10 IIKaje
«HEYJOBJIETBOPUTEIBHO» - KOTIIMYHO.
B ocHOBe oLeHHMBaHMA JIeKAaT KPUTEPUU TIOPOTOBOIO M IOBBIIIEHHOIO YPOBHSI XapaKTEPUCTHUK
KOMIETECHIIMI MM WX COCTaBISIONIMX YacTe, (OpPMHUPYEeMbIX Ha YUEOHBIX 3aHATHSAX IO
mucuutuiiHe «L{uppoBeie ABORHUKI.
«OTJIMYHO» — OLIEHKA COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO U BBICTABJISIETCS] O0yJaromemMycs,
€cii OH TIJIyOOKO W TPOYHO YCBOWJI IPOrpaMMHBIM  Marepual, MCUEpIbIBAIOLIE,
IIOCJIEJOBATEIBHO, YETKO U JIOTMYECKH CTPOMHO €r0 M3JIaracT, yMEeET TECHO YBA3BIBATH TEOPHIO C
MIPaKTUKOM, CBOOOJHO CIIpaBiIsIeTCs C 3a/JadaMM, BOINPOCAMM U JPYTMMHU BUIAMH IPUMEHEHUS
3HaHUH, IPUYEM HE 3aTPYIHAETCS C OTBETOM IIPU BUIOU3MEHEHUH 3aJaHUH, HCIIOJIb3YET B OTBETE
Marepuas MOHOrpauuecKoil JIUTepaTypbl, MPaBUILHO OOOCHOBBIBAET IPUHATOE pEIICHUE,
BJIAJICET PA3HOCTOPOHHUMU HABBIKAMH U IIPUEMAMH BBIITOJIHEHUS IIPAKTUYECKUX 3aa4.
«XO0pomo» - OI[EHKa COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO M BBICTaBJISIETCS 00ydaromemMycs,
€CIH OH TBEPAO 3HACT MAaTepHaj, I'PaMOTHO M IO CYHIECTBY H3JaraeT €ro, He AOIyCKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOINPOC WM BBINOJHEHHM 3a/laHUM, IPABUIIBHO
MIPUMEHSET TEOPETUYECKHE MOJIOKEHHUS IIPU PEIICHNN TPAKTUYECKUX BOIIPOCOB U 33]1a4, BJIAJICET
HE0OXO0IMMBIMHM HaBbIKaMU U MIPUEMaMH UX BbITIOJTHEHHUS.
«YI0OBJICTBOPUTENbHO» - OLEHKAa COOTBETCTBYET IIOPOIOBOMY YPOBHIO M BBICTaBISETCA
oOyyaromemycsi, ecad OH MMEET 3HaHHWs TOJbKO OCHOBHOI'O MaTepHaga, HO HE YCBOWI €ro
neraneil, 10mycKaeT HETOYHOCTH, IEMOHCTPUPYET HEJOCTaTOUYHO MpPaBUIIbHBIE (POPMYIUPOBKH,
HapyleHNs JIOTUYECKON ITOCIIEIOBATEIBHOCTH B M3JI0KEHWH MPOTPaMMHOIO Marepuana,
UCIBITBIBACT 3aTPYAHEHUS IPU BBIIIOJHEHUN PAKTUUYECKUX PAOOT.

«HeynoBJjIeTBOPUTEIBHO» - OLEHKA BBICTABISIETCA OOYyYaroUIeMycsi, KOTOpBIH He

JOCTUTAeT TIOPOrOBOTO YPOBHS, JEMOHCTPUPYET HEMOHMMaHUE MpoOJIeMbl, HE 3HaeT
3HAYUTENBHON YacTW MPOTrpaMMHOIO MaTepuayia, JOIYCKaeT CYHUIECTBEHHBIE OIINOKH,
HEYBEPEHHO, ¢ OOJIBIINMHU 3aTPYAHEHHUSIMH BBITIOJIHSAET MPAKTUYECKUE PaOOTHI.



