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Y4eOHbple 1 METOJMYECKHE MaTepHaNbl MO0 yYeOHON TUCIUILUIMHE Pa3MEIICHHI B
AJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTEIbHON Cpe/le YHUBEPCUTETA.

Pa3paboTunk:

A.C. TapaCOB, KaHAnAaT TCXHUYCCKUX HAaYK, JOLICHT

Penen3enr:
FO.C. AnpapeeB, kaHaugaT TEXHUYECKUX HayK, JOLEHT Kadeapsl «TexHomoruu
npudopoctpoeHus» CII6 yauBepcuteTa HHPOPMAITMOHHBIX TEXHOJIOTUM, MEXaHUKH U
OIITUKHU

PaGouast mporpamMma paccMOTpeHa Ha 3acelaHuH Kadeapbl MAIIMHOCTPOCHUS U
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1. IIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110
AACHUILTAHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJIBbBTATAMMU OCBOEHUSA OBPA3OBATEJIBHOU TPOI'PAMMBI
1.1. Henstmu 0CBOEHMS JUCHUIUINHBI « CHCTEMHBIN aHaIu3 00BEKTOB U MIPOLIECCOB B
MalIMHOCTPOCHUMNY SIBJISIETCS:

— H3YUYCHHC OCHOBHBIX MIOHSITUN U COBPCMCHHBIX IIPUHIOUIIOB pa6OTI>I C
VICIIOJIL30BAHUEM CHCTEMHOIO aHaju3a OOBEKTOB U IIpoLcCcCoOB B
MAaIIMHOCTPOCHUH ;

- BLIpa6OTKa YMCHUA BUACTDH O6I_H€Hay‘IHOC COACPKAHUC HpO6JI€M, BO3HHKAIOIINX
B HpaKTI/IIIeCKOI?I ACATCIBHOCTH 6aKaJIaBpOB

1.2. Wyuenme mucuuiuiudbl «CUCTEMHBIM aHaIM3 OOBEKTOB M IPOIIECCOB B
MAIlIMHOCTPOEHUNY» CIIOCOOCTBYET pPENISHUI0 CIASAYIONIUX 3ajiad MpodheCcCHOHATBHOM

ACATCIBHOCTH:

— OBnazeHHUIO0 METOAAMHU PEIICHUS YIIPABICHYECKUX, MHXECHEPHBIX U
SKOHOMMYECKHUX 33J1a4 C UCIIOJIb30BaHUEM CPEICTB HH(GOPMAIITMOHHBIX
TEXHOJIOTUMU.

— OBnaeHUIO0 METOJJaMU METOJI0JIOTUU (POPMHUPOBAHUSI COBPEMEHHOM
TEXHOJIOTHUECKOM 0a3bl  3HAHWIA;

—  @®opMHUPOBaHUIO OOIIEKYILTYPHBIX U MPOGHECCHOHAIBHBIX KOMIIETCHITUN B
00J1aCTH CUCTEMHOI'0 aHaJIN3a 00OBEKTOB U MPOIECCOB B MAIITUHOCTPOCHUH

1.3. Ilpomecc u3ydeHUs TUCIUIUIMHBI HANpaBJeH Ha (POPMUPOBAHHUE CIEAYIOIIUX

KOMIIETEHIIUN:

Oomenpodeccuonaiabubie (OIK)

Kon HauMeHoBaHMe U (WJIH) ONUCAHME KOMIIETEHIIUN
KOMIIeTeH UM
YMEHHUEM HCITOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
OIIK-1 JTUCHUIUIMH B TPO(ECCHOHATILHON IeATeIbHOCTH ,IPUMEHSITH METOTbI

MAaTCMaTHYCCKOTO aHaJIn3a 1 MOACIIMPOBAHUS, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJILHOI'O MUCCICAOBAHNA

Ipodeccnonanasbubie (1K)

Kon
HauMeHoBaHMe U (WJIH) ONUCAHME KOMIIETEHIIUN
KOMIeTeHIUH

CIIOCOOHOCTBIO K CHUCTEMAaTHYECKOMY  H3yYEHHI0O  Hay4yHO-
IIK-1 TEXHUYECKOW MH(POPMAIIUH, OTEYECTBEHHOTO U 3apy0eKHOTO OMBITA

110 COOTBETCTBYIONIEMY MPODUITIO TOATOTOBKU

CIIOCOOHOCTBIO Y4acTBOBaTh B paboTe HaA WHHOBAIMOHHBIMU
IK-4 MPOCKTAMU, HCMOJIb3Yysl 0a30Bble METOJbI HCCIEI0BATEIhCKON

ACATCIIbHOCTH




1.4. B pe3ynbrate OCBOCHUS JUCHUILUIMHBI 00YUYaIOIIUICS TOMKEH:

* 3HaTh: METOJIONOTHIO (POPMUPOBAHUS COBPEMEHHOM TEXHOIOTMYECKOM 0a3bl
3HAHMIA; 3Tarbl )KU3HEHHOTO IIUKJIa MAIIMH; OCHOBHBIE IPUHIIUITBI CUCTEMBI YIIPABICHUS
Ka4eCTBOM U MX METOJIOJIOTHIO; OCHOBHBIEC TIPUHIIMITBI CO3/IaHUS CPEICTB aBTOMATH3AIIUU U

UX CTPYKTYpY

* YMeTh: IMPUMCHATb MCTOAbBI I PCIICHUA 3a1a4 IIPOCKTHUPOBAHUA COBpGMeHHOI‘/II
TCXHOJIOIT'MH MAaIIMHOCTPOCHUS

® BJ]&I[CTB! COBPCMCHHBIMH MCTOAAMM YITPABJICHUS HAYYHBIMHU OCHOBAMU
COBPECMCHHOI'O MAITMHOCTPOCHUA.

2. MECTO YYEBHOM JJUCLHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOM IPOT'PAMMBI

Jucuunnuna «CUCTEMHBIN aHaan3 0OBEKTOB U MPOLECCOB B MATMHOCTPOECHUY
OTHOCHUTCSI K BapHaTUBHOM 4acTU JUCIHUIUIMH IO BbIOOpY Oinoka Bl. B aucuuniune
paccMaTpUBAOTCSI BOIIPOCHI HAYYHBIX OCHOB TEXHOJOTMH MAIIMHOCTPOCHMS, MTOHATUE
’KU3HEHHOTO LMKJIA W3JeNUHi, UX (QYHKIHMOHANbHBIH COCTaB MU KaueCTBO, IOHSITHE
TE€XHOJOTMYHOCTH, BONPOCHl TEXHOJOTMYECKOrOo O0OeCHnedYeHHs U  MOBBILICHUS
DKCIUTyaTallMOHHBIX CBOWCTB H3/EJIMH, OCHOBBI ABTOMAaTH3alMU IPOU3BOJICTBEHHBIX
ITPOLIECCOB, U3YyYaE€MbIX B PAMKaX CHEIUAJIbHOCTH.

JlucuunianHa OCHOBBIBA€TCS HAa 3HAHUAX, IOJIYYEHHBIX B IMPEILIECTBYIOLIUX
mucuuIinHax — «Metposorusi,  ctaHaaptuzanus M ceprudurauus», «OCHOBBI
MIPOEKTUPOBAHMSA» U B3aMMOCBSI3aHA C JUCHUIUIMHAMHU «MeTamiopeKylue CTaHKH,
«IIpoueccel popmooOpazoBaHusa U UHCTpyMEHT». HacTosias qucuumninHa cocTaBiseT
OCHOBY COBPEMEHHOH 0a3bl 3HAHUH TEXHOJOTMU MAIIMHOCTpoeHud. IIpnoOpereHHbIe
3HaHUSA CTyJIeHTaMu OyayT HEMOCPEICTBEHHO HCIIOJIb30BaHbl B KypCOBOM U
JUIUIOMHOM ITPOEKTUPOBAHNH, & TAKKE B IPAKTUYECKON JAEATEIBHOCTH.

OcBoeHME NUCUUIUIMHBI HEOOXOJUMO KakK MPEIIIeCTBYIONIEEe A TUCHUIUINH
«Texnomorust ~ MammHocTpoeHus’»,  «CAIIP  TEeXHONOrMYeCKHX  MOPOLIECCOBY,
«MaremaTM4ecKOe  MOJEIMPOBAHME B  MAIIMHOCTPOEHUM»,  «ABTOMAaTH3aLUs
IIPOU3BOJICTBEHHBIX IIPOLIECCOB B MAIIMHOCTPOEHUN ».



3. OBBEM JUCHUIIJIMHBI B BAYETHBIX EITUHUIIAX
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1 2 3 4 5 6 7 8 9 10
Moayab 1. ®opmupoBaHue
1 | TeXHOJOrH4ecKoi 0a3bl 54/1,5 2 | 4 48
3HAHUH
Tema 1.1. BBenenue.
dopmupoBanue
2 pMHp . 36/089 | 1 | 4 31
TEXHOJIOTNYECKOM Oa3bl
3HAHUMU.
Tema 1.2. KauecTBO 1
18/0,5 1 17
HaJAEKHOCTHb MAaIllHH.
Moayas 2. . KomnjiekcHast
aBTOMAaTH3aAIUA
4 | mpousBoacrTBa. 'mokue 54/1,5 2 52
MPOU3BO/ICTBEHHbIE
CHCTEMBI
Tema 2.1. KoMmiuiekcHas
aBTOMAaTH3alUA
1 54/15 | 2 52
npousBojcTBa. [ ubkue
ITPOU3BOJICTBEHHBIE CUCTEMBI
Bceero 108/3 4 4 98 1 3auem

4. CONEP)KAHWUE YUYEBHOM JUCIUILIAHBI
MonayJsb 1. ®opMupoBaHHe TEXHOJOTHYECKOi 6a3bl 3Hanuii (54 yaca).
Tema 1.1. Beenenne. KauecTBo u HagexxHocTh MamuH (36 yacos).

Ponb TexHONOTHMM B 00ECHEUYEHUN Pa3BUTHSI MAIIMHOCTPOEHUS M OCHOBHBIE 3a/1a4M
COBPEMEHHOTI'0 JTalla €€ pa3BUTHSL.

OcHOBHbIE NPUHIUIIBEI POPMUPOBAHUS COBPEMEHHOM 0a3bl 3HaHWI. MeToaosiorus
dbopMUpoOBaHUsS TEXHOJOTHUECKON Oa3bl 3HaHWW. OnucaHue OOBEKTOB U CPEICTB
npou3BoAcTBa. CUCTEMHBIN MOJIXO0J K HUCCIAEAOBaHUI0 OOBEKTOB MPOM3BOJICTBA U €r0
OCHOBHbBIE€ TIOHSTHS: OOBEKTa M OKpY)KAloLIEeH €ro cpeibl. DIEMEHTbl CUCTEMBI, UX




cBs3u u wmepapxus. CTpykrypa oOBeKkTa Mpowm3BOACTBA. Kiaccuukammum THUIOBBIX
AJIEMEHTOB MalllMH 10 (opMme.

[Tonarue «MammnHa». Buibl MalliiH ¥ UX OCHOBHBIE COCTABJISIOIIKE. Y MEHBIICHUE
JI0JIM Y4acTHsl 4eJIOBeKa B MPOU3BOACTBEHHOM IpoIlecce. ABTOMAThI U MOJTYyaBTOMATHI:
UX OTJIMYUTENbHBIE YepPThl U CTPYKTypa. [IpOM3BOAUTENHHOCTh TEXHOJIOTHYECKUX
MAaIIUH U METOJIbI €€ OlleHKU. [1yTH MOBBIIEHUSI TPOU3BOAUTEILHOCTH.

[Tonsitue sxu3nenHoro nukia uznenust QKL) u ero ocHOBHbIE Tarlbl.
Buowt yueonwvix 3anamuii:

Jlexknus: BBenenune. KauecTtBo 1 HageXHOCTEH MaIllH - 1yac
[IpakTudeckoe 3aHsaTHe: JKU3HEHHBIN [TUKIT W3ACITHS
Y DKOJIOTUYECKHE TPEOOBAHUS K U3/ICIIUIO -6 yacoB

Tema 1.2. KauecTBO M Hage:kHOCTH MamuH (18 yacoB).

Oo6ecneuenus. [loHaTne KadecTBa M CUCTEMBbI  [OKa3aTeleidl  KadyecTBa.
XapakTepucTUKU  TOKa3aTesied  KayecTBa. TeXHUYECKHE  (IKCILTyaTallMOHHBIE)
MOKa3aTeau M IMPOU3BOJACTBEHHO-TEXHOJIOTUYECKHE ToKa3zarenu. [Ipon3BoacTBEHHO-
TEXHOJIOTUUECKHE TIOKa3aTean KadecTBa. PaboTocrocoOHOCTh cHUCTEMbl (M3IENHs),
oTka3. PU3MKa OTKA30B U OCHOBHBIE METOJbl €€ HM3y4yeHHs. 1eopus HaIACKHOCTH,
OCOOEHHOCTH  BOINPOCOB  HaNEeXKHOCTH. (OCHOBHBIE TEPMHUHBI U  OIpPEACICHUS
HAJIe)KHOCTU. MeTobl OLICHKM 3TUX IoKa3zarened. [lokasarenn OLEHKM HaJeKHOCTH.
CucteMbl ymnpaBieHUsT KadeCTBOM MNpOAYKUMU. HMX Ha3HaAauyeHWEe U  COCTaB.
MexayHapoanbsie cTaHngapTbl. OCHOBHBIE MPUHIUIIBI CUCTEMBI YIIPABICHUSI KAYECTBOM.
dopMupoBaHUE TOJUTUKU TIPEANPUATUS B 00JacTH KadecTBa. OOecrieueHre KayecTBa
MPOAYKIIMA U METOJOJIOTHS YIPABICHHUS KauyeCTBOM. YIydileHue kadecTBa. OOmiue
cegeHuss o cucrteme texHudyeckoro koHtposst (CTK). dynkumonupoBanue CTK.
OcHoBHble HanpaBieHus passutus CTK.

[ToHsiTHE TEXHOJIOTUYHOCTH M3JIENUNA U 3a7a4i (OCHOBHBIE M YAaCTHBIC), peliaeMble
py 00ECreYeHUH TEXHOJIOTMYHOCTU u3nenuil. OueHka TexHojJornyHoctu. Kpurepuu
Ka4eCTBEHHOW  OIEHKUM. (OCHOBHBIE  TMOKa3aTeld  KOJWYECTBEHHOW  OLEHKHU
TEXHOJIOTUYHOCTH: CyMMapHasi TPyAOEMKOCTb. BiMsiHME 1IEpOXOBATOCTH HA KAaYeCTBO
neraie MamuH. lIoHATHE «ONTUMAIIBHOM» IIEPOXOBATOCTH. BiusHue Hakiena
ITOBEPXHOCTHOTO CJ10s1. BiussHME OCTATOUHBIX HAIIPSIKEHUW U CTPYKTYPHBIX U3MEHEHUN
Ha M3HOC wu3fenui. TexHOoJIIornueckoe HacjaeOOBaHWE U HACIEICTBEHHOCTD.
Omnpenenenue u 001IKMe 3aKOHOMEPHOCTH. BiusiHue TEXHOJIOTUH HA SKCIUTyaTallMOHHBIE
CBOWCTBA U3/JICJIMI: U3HOCOCTOMKOCTDh U YCTAJIIOCTHYIO POYHOCTb.

Buowl yueonwvix 3anamuii:

Jlexums: KauecTBO M HageKHOCTH MaIlIUH - 1 gac



Moayas 2. KommiekcHasi aBToMaTu3aunus npousBoacTa. ['mokue
NMPOU3BOJACTBEHHbIE cucTeMbl (54yaca).
Tema 2. 1. KommiekcHasi aBTOMATU3aIUs POU3BOACTBA
I'noxune npousBoacTBeHHbIe cucteM (54 yaca).

['ubxue npoussoscTBennHbie cucteMsl (I'TIC). Onpenenenre u XpoOHOJIOTHs
pa3BuTHs. CoBpeMEHHbIE TPEOOBaHUS K MPOMBILIUIEHHOMY IIPOU3BOACTBY. O0nactu
s¢dekTuBHOTO MpUMeHeHus U nepcnekTusbl passutus ['TIC.

OcHoBHbIe npuHLHUIBI co3aanus u cTpykrypa ['TIC. OpranuzaunoHHo-
SKOHOMHUYECKHE BOIPOCHI CO3/IaHMS THOKHUX MTPOU3BOACTBEHHBIX KOMILJIEKCOB. OLleHKa
MPEUMYIIECTB. ACIEKThI THOKOCTH, MAlIMHHAS THOKOCTh, TEXHOJIOTHYECKasi THOKOCTb,
CTPYKTypHasi THOKOCTb, IPOU3BOJICTBEHHAs! THOKOCTh, MapIIpyTHasi THOKOCTH,
TUOKOCTD I10 U3JACJIUSIM, THOKOCTB 110 00BEMY.

KoMIIbIOTEPHOE HHTErPUPOBAHHOE MPOU3BOJICTBO — Pa3BUTUE aBTOMATU3ALIUN
IIPOMBILUICHHBIX MPEAIPUATUI I PEATU3alUU CTPATETUH TOCTMACcCCOBOTO
IIPOU3BOJICTBA.

[enu u 3amaun. CALS (Continuous Acquisition and Life Cycle Support)
TEXHOJIOTHH MOAJACPKKH )KU3HEHHOTO LIMKJIA U3IEIIHM.

TpeboBanus k uaterpupoBanabiM CAD/CAM/CAE cuctemaM, IOAAePKUBAIOIIIX
CALS-texnonorun ux HazHaueHue u uarerpamnus. PDM-cucremsl. Haznauenne u
coctaB. OOBEKTHO-OPUEHTHUPOBAHHAS MOEJIb JAHHBIX pa3padaTbIBAEMOTro MPOEKTA.

KoMIbroTepHOE MHTErPUPOBAHHOE MPOU3BOJCTBO — COBPEMEHHOE Pa3BUTUE THOKOTO
aBTOMATU3UPOBAHHOI'O MPOU3BOJICTBA.

3ajauu 1 OCHOBHbBIE HAIIPaBJIEHUS! aBTOMATU3ALMH IPOEKTUPOBAHUS B
MamrHOCTpoeHuu. Mctopus pa3Butus U ctaHoBieHUs. COBPEMEHHOE COCTOSIHUE
Bonpoca. EquHcTBO mpecTaBieHust 00beKTa MPOU3BOICTBA HA OCHOBE UCIIOJIb30BAHUS
tpexmepHbIX (3D) Mmozaeneit. Mcnonp3oBaHue CUCTEM aBTOMATHU3UPOBAHHOTO
npoextupoBanusi (CAD/CAM/CAE). CtpykTypa u TpeboBaHuUsl, PEAbIBIIEMbIE K
HuM.Buasl 3D-mMozeneit: TBepOTENbHBIE U IOJUTOHANbHBIE. VX 1O0CTOMHCTBA U
Hegoctatku. Obnactu npumeHeHusi. CriocoObl MHTETpaIUy ¢ Ucnoib3oBanuem 3D -
Mozenen. [lonsarne napamerpuszanuu.

BupTtyanbHble TEXHONIOrHYECKHE MalIMHbL. Bepudukanus yrnpasisonmx IporpamMmm
st ctankoB ¢ UITY, umuTanust nporu3BOACTBEHHBIX MPOLIECCOB 00PAOOTKH TABICHUEM
U IUThs. BupTyanbHoe npeanpusTue, Kak OpraHu3alMoHHOe 00beIuHEHNE 00aaaeT
o011eli KOMMYHUKAaTUBHO-UH(POPMALMOHHOM cTpyKTypo. Llenn GpyHkimonrpoBanus u
THUIIbI OPTraHU3aLUOHHBIX CTPYKTYP BUPTYAJIbHBIX MPEATPUSITHIA.

Buowl yueonwvix 3anamuii:

Jlexuus: KommiekcHas aBTomaTu3anus npou3BoACTBA.
['nOKue Npon3BOICTBEHHBIE CUCTEM. -2 yaca



5. HEPEYEHb YYEBHO-METOAHYECKOI'O OBECHEYEHUWSI VI
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCSA 11O AUCIUITIMHE

5.1. TeMbI KOHTPOJILHBIX Pa6doT

Ne
n/n HaumeHoBaHHe TEM

0. Ponp TexHoornu B o0ecriedeHUN Pa3BUTHA MAIIMHOCTPOCHUA U OCHOBHBLIC
3aJ1a4 COBPCMCHHOTI'O 9Tallda €€ Pa3BUTHA

MeTtonosorust GopMUPOBAHUS TEXHOJIOTHYECKOW 0a3hl SHAHHMA

CucremMHBIM moaxoa K uHCCJIICI0OBaHHUIO 00BEKTOB IIpONU3BOACTBA

COBpeMeHHBIe MallIMHBI. BI/II[BI MalllMH 1 X OCHOBHBIC COCTABJIAIOIIUC.

KadecTBO MaIlIMH M TEXHOJOTHUYCCKUE HpO6JICMI>I ero odecIieyeHus.

AR I A e

TexHuueckue (BKCHJIyaTaI_[I/IOHHI)Ie) IIOKAa3aTCJIn U ITPOU3BOACTBCHHO-
TCXHOJIOTHYCCKHUC I10Ka3aTCJIN.

HpOI/I3BOI[CTB€HHO-TCXHOHOFI/I‘-ICCKI/IG ITIOKAa3aTCJIn KadeCTBa.

du3nka 0TKa30B U OCHOBHEIC MCTO/Ibl €€ N3YUCHMS

TeOpI/IH HaJACKHOCTH, 0COOEHHOCTH BOITPOCOB HAACKHOCTHU.

© XN

TexXHOIOrnYHOCTh KOHCTPYKIIMN MaIlliH

5.2. TeMbI KypcOBBIX PadoT (MPOEKTOB)

KypcoBsie paboThI (MPOEKTHI) paboyuM yueOHBIM TUIAHOM HE TIPETYCMOTPEHBI.

5.3. IlepevyeHb METOAMYECKUX PEKOMEHIALUI

No
HanmenoBanue
/1
1 Metoandeckue peKOMEHIAIUH 110 BBITOJTHEHUIO KOHTPOJIBHOM paOOThI

5.4. IlepeyeHb BONPOCOB /sl MOATOTOBKH K 3a4eTy

Moayas 1

1. IloHsTHE TEXHOJIOTHYECKON 0a3bl SHAHHIA.

2.ITpeameTsl nccne0BaHMi TEXHOJIOTHIECKON HAYKH.

3.OCHOBHBIC CBEACHHUS U JOCTHXKEHUS B 00JIacTU MammuHOCTpoeHHs. (OCHOBHBIC
MPUHIUIB POPMUPOBAHUS COBPEMEHHON 0a3bl 3HAHUM.

4 Metonomnorusi GOpMUPOBAHUS TEXHOJOTUUECKON Oa3bl 3HAHUIA.



5.0mmcanmne 00BEKTOB U CPENICTB MPOU3BOICTBA.

6.CucTeMHBIM TOAXOJ K MCCIIEAOBaHUIO OOBEKTOB IPOM3BOJICTBA U €r0 OCHOBHBIC
MOHSTHS: 00BEKTa U OKPY’KAIOIIEH ero Cpeibl.

7.CTpykTypa 00beKTa mpou3BojicTBa. Kimaccudukamuy TUIMOBBIX 3JIEMEHTOB MAIIIUH 10
dhopme.

8.Bubl MaIuH U UX OCHOBHBIE COCTABJISIOIINE.

9.ABTOMaThl W TMOJyaBTOMATBl: WX OTJWYUTEIbHBIE YEPTHl M  CTPYKTYypa.
[Tpou3BOAUTENBHOCTh TEXHOJOTHUYECKUX MAIIIUH U METO/IbI €€ OLICHKH.

10.Kv3HEHHBIH UK U3ACTHS U SKOJIOTHIECKHE TPEOOBAHMS K U3ICITUIO

11.TTonstue xxu3znenHoro mukia uzaenus (QKLI) u ero ocCHOBHBIE TAIIbI

12 IloHsATHE KaYeCTBA M CHCTEMBI IIOKa3aTe/Ieii KauecTRa.

13.XapakTeprCTUKH MOKa3aTeneil KauecTBa.

14. TexHuueckue (3KCIUTyaTallUOHHBIC) MoKasaTesnu u MIPOU3BOJACTBEHHO-
TEXHOJIOTUUYECKHE MOKA3aTEeIH.

15.1Tpoun3BOICTBEHHO-TEXHOJOTMYECKHE ITOKA3ATEIIM KauyecTBa.

16.®u3uKka 0TKa30B U OCHOBHBIC METOJIBI €€ N3YUCHHUS.

17.Teopust HaACKHOCTH, OCOOEHHOCTH BOIIPOCOB HAJIEKHOCTH.

18.CucTeMsbl yrpaBiieHUsI KA4eCTBOM IIPOIYKIMHU. 1IX Ha3HaYCHHE U COCTaB.
19.MexnyHapoaubie ctaHgapThl. OCHOBHBIE TNPHUHITUIIBI  CHUCTEMBI  YIIPABJICHUS
KadecTBOM. DopMHUpPOBaHUE TTOTUTUKH MPEANPUITHS B 00JIACTH KauyecTBa.
20.00ecicueHre KadecTBAa MPOMYKIIMM W METOJOJIOTHS YIPaBICHUS Ka4eCTBOM.
VYydieHne KayecTna.

21.06mme cBenenust o cucteme Texandeckoro korTposrst (CTK).

22.TloHsATHE TEXHOJOTUYHOCTH W3JEIUN W 3a71a4d (OCHOBHBIC W YACTHBIC), peIIacMbIC
pu 00€CIICYeHU N TEXHOJIOTUYHOCTH U3ICTUH.

23.01ieHKka  TEXHOJIOTMYHOCTH: Ka4yeCTBEHHAas W  KOJWYeCTBeHHas. Kpurtepum
KaueCTBEHHOMN OILICHKH.

25.0OCHOBHBIC MOKA3aTEIM KOJIMYECTBEHHON OIEHKH TEXHOJIOTHIHOCTH.

26.BnusiHue mepoxoBaToCTH Ha Ka4eCTBO JieTajieil MalllviH.

27. BiiistHue HakIena moBEpXHOCTHOTO CJIOS: HAa K3HOCOCTOMKOCTD, YCTaJIOCTHYIO
MIPOYHOCTH JICTAJICH, KOPPO3UOHHYIO CTOMKOCTD, (DU3NYSCKUE CBOMCTBA U
KapPOIMPOYHOCTb.

28. BausiHue oCTaTOYHBIX HANPSHKEHU U CTPYKTYPHBIX U3MEHEHUN Ha U3HOC U3JICTUH.
29.TexHOJIOrN4eCKOE HACIEIOBAHNE U HACIEACTBEHHOCTD.

30.0Ompenenenne u 00mMKe 3aKOHOMEPHOCTH.

Moayas 2 .

1.I'm6kxue nmpousBoacTBeHHbIe cuctemsl (I'TIC).

2.0OcHOBHBIE IPUHIIHTBI co3aanus u cTpykrypa ['TIC.
3.0prann3anoHHO-3KOHOMUYECKUE BOPOCHI CO3/1aHUs THOKUX MPOU3BOCTBEHHBIX
KOMILJIEKCOB.

4. KoMIbIOTEpHOE UHTETPUPOBAHHOE MTPOU3BOACTBO — PA3BUTHE aBTOMATU3AIIUU
MPOMBIIUICHHBIX NPEANPUATUHN AJI peain3alyu CTPATEruyu MOCTMAacCOBOTO
MPOU3BO/ICTBA.

5.10emm n 3amaun. CALS (Continuous Acquisition and Life Cycle Support) Texunonoruu
MO/JIEP>KKU KU3HEHHOTO 1IUKJIA U3/IeTTUH.
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6.TpedoBanwus k uaTerpupoBanHbiM CAD/CAM/CAE cuctemam, o iepKuBaronmx
CALS-TexHosioruu ux Ha3HaueHue u uHTerpamus. PDM-cucremsl.

/.3aa4u ¥ OCHOBHbBIC HAIIPABJICHUSI aBTOMATU3AIIMHN POEKTUPOBAHUS B
MaIIMHOCTPOCHHH.

8. EnuncTBO npencraBieHus 00beKTa MPOU3BOICTBA HA OCHOBE MCTIOIb30BAHMUS
TpexmepHbIX (3D) Mozeneit.

9.Mcnons3oBanue cuctem apromatusupoBanHoro npoektuposanusi (CAD/CAM/CAE).
CtpykTypa u TpeOOBaHMUsI, MPEABIBIIEMBIC K HUM.

10.BupTyanpHble TEXHOJIOTHYECKUE MAITMHBI; CYIITHOCTh, HA3HAUYCHUE, 00J1aCTh
MIPUMEHEHUS, JOCTOMHCTBA U HEAOCTATKH.

11. BupTtyansHO€ MpeanpusTie, Kak OpraHu3alioHHOe 00beAMHEHNE 001a1aeT o0IIei
KOMMYHHUKATUBHO-HH(POPMAIIMOHHON CTPYKTYPOH.

12.1lenn pyHKITMOHUPOBAHUS U TUITBI OPTAHU3AIMOHHBIX CTPYKTYP BUPTYaTbHBIX
MPEANPUATUN.

13.3amaun COBpEMEHHOTO Pa3BUTHsI MAIIIMHOCTPOCHUS.

14.Ponb TEXHOJIOTMHU B 00€CTICYECHUN €€ PA3BUTHA.

15.VccnenoBanrs TEXHOJIOTUUECKON HAYKHU.

6. ®OHJI OLIEHOYHBIX CPEJACTB JJISI IPOBEJAEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOLIUXCS 11O
JTUCLUIIJIMHE

q)OHI[ OLCHOYHBIX CPCACTB AJIA IIPOBCACHUA HpOMG)KYTO‘-IHOfI aTTcCTalnun
O6yan-OIHI/IXCSI 10 AUCHHUILINHE 110 PCIHICHHIO Ka(beﬂpbl O(bOpMJIGH OTOCJIbHBIM
IIPUIIOKCHHUCM K pa60t1€1”4 ImporpamMme.

7. MIEPEYEHb OCHOBHOMH 1 JONMOJIHUTEJIbHOW YUEBHON
JUTEPATYPBI, HEOBXOJIUMOM JIJI1 OCBOEHMS JUCHUTLTAHBI
a) OcHOBHas JiUTEepaTypa
1.AnekceeB B. I1. CuctemMHbIl aHaTU3 U METOIbl HAYYHO-TEXHUYECKOTO
TBOpUYECTBa [ DJIEKTPOHHBIN yueOHHK] : yueOHoe nocodue / Anekcees B. I1.. -
TomckHil TOCYyAapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIICHUS U
paauossiekrponnku, 2012, - 325 c. - Pexxum noctyna: http://www.iprbookshop.ru/
2 Knmumenko U. C. Teopust cucTeMm U CUCTEMHBIN aHau3 [ DJIEKTPOHHBIN
yueOHuK] : yaeoHoe nocobue / Knumenko U. C.. - Poccuiickuit HOBbII
yHuBepcureT, 2014. - 264 c. - Pexxum poctyna: http://www.iprbookshop.ru/
0) JonosiHuTEeNIbHAA JTUTEPATypPa
1. bazpos, .M. OCHOBBI TEXHOJIOTUH MAIIMHOCTPOCHHUS: YUCOHUK ISl By30B/
b.M. Ba3pos. - M.: Mamunoctpoenue, 2007.
2. Cycnos, A.I'. Hayunble ocHOBBI TexHOMOrMH MamnHocTpoeHus /A.I". Cycnos,
A.M.Jlansckuii. — M.: Mamunoctpoenue, 2002.
3. A6mounukoB, E.M. ABTOMaTH3a11si TEXHOJIOTHYSCKOM ITOJITOTOBKH
pou3BoCTBa B pubopocTpoenuu: yued. nocoodue/ E.N. A6nounukos.— CIIO.:
CIIOTUTMO (TVY), 2003.
4. HayuyHble OCHOBBI COBPEMEHHOI'O MalIMHOCTpOeHUs: yueO. mocooue/B.JI. Belin
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IIpo
1
2
3

[1 op.] — CI16.: U3n-Bo C3TVY, 2004. - 201c.

5. Maranun, A.A. Texnonorus MmamuHoctpoeHust/ A.A. Maranun. — J1.:
Mammunoctpoenue, 1985.

6. Cnunnanens, B.H. Cuctemsl kauecTBa (B COOTBETCTBUU C MEXIYHAPOIHBIMU
crangaptamu 1SO cemetictBa 9000): yue6. mocodue/ B.H. Cniutinanens.- CII6.:
busnec-npecca, 2000.

. [Terpos, A.B. Pa3zpabotka CAIIP: B 10 kH. /mox pen. A.B. Ilerpoa. Ku.2.-M.:
Brrcm. mxoia, 1990.

8. Pemeros, /I.H. Hanexnocth mamun: yaeb. mocodue / JI.H. Pemeros, A.C.
NBanos, 3.B.®anees; nox pexn. J.H. Pemerosa.- M.: Beicir. mikona, 1988.
rpaMMHoe o0ecreyeHue

. IIITIT MS Office 2016

. TekcToBbIM penakTop baokHOT

. bpaysepsi IE, Google Chrome, Mozilla Firefox

8. IEPEYEHDB PECYPCOB UH®OPMALIMOHHO-

TEJJEKOMMYHUKAIIMOHHOM CETH "UHTEPHET», HEOEXO/JUMBbIX

1

2

3

4

5

JJIS1 OCBOEHMUS TUCIHUATIJINHBI

. DIeKTpoHHas nH(popmanmoHHo-o0pa3oBatenbHas cpeaga AHO BO "C3TVY"
(BUOC C3TY) [DnekTpoHHbI# pecypc]. - Pexum nocryna: http://edu.nwotu.ru/

. DnektponHas 6udimoreka AHO BO "C3TVY" [DnekTponHbIi pecypce]. - Pexum
nocryma: http://lib.nwotu.ru:8087/jirbis2/

. DnexTpoHHO-OnbmmoTeuHas cuctema IPRbooks [DnekTpoHHbIi pecypc]. -
Pexxum noctyma: http://www.iprbookshop.ru/

. Mudopmanmonnas cucrtema "EnrHoe OKHO JTIOCTyIa K 00pa3oBaTEIbHBIM
pecypcam" [DekTpoHHBIN pecypc]. - Pexxum poctyma: http://window.edu.ru/

. MadopManmonHas cUCTEMBI TOCTYIA K 3JIEKTPOHHBIM KaTajoraM OHOIHOTEeK
chepol oopazoBanus u Hayku (MC SKBCOH)[OnexTponHsIil pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOINMYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCHUIT/IMHbI

[IpenonaBanne IUCHUIUIMHBI — MPEAyCMAaTpUBAET  cieayromue  (Hopmbl
OpraHW3alud  yd4eOHOTO  MpoIlecca: JICKIIUH, TMPAKTHYECKUE  3aHATHS,
KOHTPOJIbHYIO Pab0Ty, CaMOCTOSTENBHYIO pa0OTy CTY/ICHTa, KOHCYJIBTAIIHH.

9.1. Ilpy u3ydyeHUU TEeM CTyJACHTaM HEOOXOAUMO MOBTOPUTH JEKIIMOHHBIM
y4eOHBIN MaTepual, U3y4YuTh PEKOMEHJIOBAHHYIO JTUTEPATYPY, a TAKKE yUIeOHBIH
MaTepHall, HaXOIAIUHCS B YKa3aHHBIX HH()OPMAIMOHHBIX pecypcax.

Ha 3aBepmiarommiem »3Tame M3Y4YCHHS KaXKIOTO MOAYJIS HEOOXOAMMO,
BOCIIOJI30BABIIUCh  TMPEUIOKEHHBIMU ~ BONPOCAMHU  JIJII  CAMOKOHTPOJIA,
pa3MEIIEHHBIMU B JJICKTPOHHONW WH(OOPMAIMOHHOW 00pa3oBaTEIbHOU Ccpeie
(BHNOC), mpoBepuTh KAYECTBO YCBOEHUSI y4€OHOTO MaTepHaia.

B caywae 3aTpyaHeHus B OTBETax Ha  TIOCTABJIICHHBIE  BOIPOCHI
PEKOMEHTyeTCsl IOBTOPUTH YUEOHBIN MaTepual.

9.2. Tlocne u3ydeHus Ka)xa0ro MOYJs TUCHUILTUHBI HEOOXOIUMO OTBETUTH
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Ha BOIIPOCHI KOHTPOJIBHOTO TECTa MO0 JAHHOMY MOJYJIO C LIEJIbI0 OLICHUBaHUS
3HAaHUU U NOITy4YeHHsI OaIoB.

9.3. Ilocne wu3yueHus BceX MOAYJIEH MPUCTYNUTh K BBIIOJIHEHUIO
KOHTPOJIBHOM PadOThI, pyKOBOJICTBYSICh METOJIMYECKUMHU PEKOMEHALUSAMU 110 €€
BBITIOJTHEHUIO.

9.4. Ilo 3aBepiIeHUIO U3YYEHUS] y4E€OHOW NUCUUIUIMHBI B CEMECTPE CTYACHT
00s13aH MPOUTH MTPOMEKYTOUHYIO aTTECTALMIO. Bua npomexxyTo4HON aTTecTanuu
omnpeaensercs pabounM y4eOHbIM maaHoM. PopMa MpoBeIeHUsT MPOMEKYTOUHON
aTTecTallii  —  KOMIIBIOTEPHOE  TECTHPOBAaHME C  HUCIIOJIb30BAaHUEM
aBTOMATU3UPOBAHHOM CHCTEMBbI TECTUPOBaHUS 3HaHUM cTyeHTOB B DNOC.

9.5. K nmpoMeXyTO4YHOU aTTecTaluy JOMYCKAIOTCS CTYACHTBI, BHIITOJHUBIINE
TpeOoBaHUs paboyero yd4eOHOTO MIlaHa.

9.6. Oco0eHHOCTH OCBOCHHS AUCHHUILIMHLI JJ HWHBAJIHWIOB M JHI[ C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

OOyuenne 00y4arOIUXCsl ¢ OTPAaHUYEHHBIMA BO3MOKHOCTSIMH 3/10pOBbs IIPU
HEOOXOJUMOCTH, IO JIMYHOMY 3asiBICHHMIO, OCYIIECTBIISIETCS Ha OCHOBE
aJlaliTHPOBaHHON pabodell mporpaMMbl C HCIOJB30BAHMEM CHEIHAJIbHBIX
METOJ0B OOyYeHHsS M AMJAKTUYECKUX MaTepUajoB, COCTABJICHHBIX C Y4YE€TOM
0COOEHHOCTEH MCUX0(PU3NIECKOTO Pa3BUTHS, MHIUBUIyabHBIX BO3MOKHOCTEH U
COCTOSIHMSI 3/10POBbsI TAKUX O0yuaromuxcs (00ydaromerocs).

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT' UM,
NCHOJIB3YEMBIX ITPU OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O
HPOLHECCA 11O JMCHUIIJIMHE

[Ipu  ocymecTBieHun  00pa3oBaTENIbHOTO  Mpoliecca MO  JUCLUIUIMHE
UCIOJIB3YIOTCS ClIeyIoIre HH(POPMALIMOHHbBIE TEXHOJIOTUU:

10.1. Internet — texHonoTHUM:

(WWW (aurn. World Wide Web — Becemupnas [laytuna) — TexHosiorust paboThI B
CEeTH C THIEPTEKCTaMU;

FTP (anrun. File Transfer Protocol — mpoTokos nepenaun ¢paijaoB) — TEXHOIOTHUS
nepeaayu mo cetu (aiiyioB Mpou3BOJILHOTO hopmarta;

IRC (anrn. Internet Relay Chat — moodepenHblii pa3roBop B CETH, 4aT) —
TEXHOJIOTHSl BEJCHUS TIEPETOBOPOB B pEATbHOM MaciiTtabe BpeMEeHH, Jaromias
BO3MOXXHOCTh pa3roBapuBaTh C APYTUMHU JIFOJBMH 10 CETU B PEKUME TIPSIMOTO AUAJIOTa;

ICQ (anrn.l seek you — s umry TeOsi, MOKHO 3amucaTh TpeMsl yKa3aHHBIMH
OyKBaMH) — TEXHOJIOTHUS BEJCHUSI IEPETOBOPOB OJIUH HA OJIMH B CHHXPOHHOM PEXKHUME.

10.2. lucranmuonnoe odyuenue ¢ ucnoiabzoBanuem DMOC Ha mnatdopme
Moodle.

10.3.TexHonOTHS MYJIBTUMEINA B PEKUME JUAIIOTA.

10.4TexHonoruss  HEKOHTAKTHOTO  HMH(QOPMAIIMOHHOTO  B3aUMOJCHCTBUS
(BUpTYyasbHble KAOMHETHI, TA00OPATOPHH).

10.5.'uneprekcToBasi TEXHOJOTUSl (JIIEKTPOHHBIE YYEOHHKH, CIPABOYHUKH,
CJIOBapH, DHITUKIIONIEIUN ).
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11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOJUMOM JIUISI OCYIIECTBJIEHUSI OBPA3SOBATEJIBHOT O
IMPOLIECCA IO YYEBHOM JUCHUIIJINHE

1. bubGanoreka.

2. CnpaBouHo-nipaBoBas cuctema KoncynpranT [mroc.

3. DnekTpoHHas HHPpOPMAITMOHHO-00pa3oBaTeIbHas Cpejia YHUBEPCUTETA.
4. JlokanbHas CETh C BBIX0JI0M B IHTEpHET.

12. BAJJIBHO-PEUTUHIOBASI CUCTEMA OIIEHKU 3HAHUM
@opMHUpPOBaHUE OLIEHKU TEKYLIETO KOHTPOJISA yCIEBAEMOCTH U IPOMEKYTOYHON
aTTECTallMM 110 UTOraM OCBOCHHUSI TUCIUIIIIMHBI OCYIIECTBIIIETCS C UCIIOJIb30BAaHUEM
OaJTbHO-PEUTHHTOBOM OIEHKU Pa0OTHI CTYACHTA

Buj yueOHoi1 paGoThbl, 32 KOTOPYIO CTABATCH 0AJLIbI basbl
Yyactue B Online 3aHaTHAX, IPOCTYITUBAHKE BUCO JICKIIUN 0-5
KOHTpOIBHBIN TECT K MO0 | 0-18
KOHTpOIBHBIN TECT K MOIYIIO 2 0-17
KOHTPOJIbHAS PABOTA 0-30
UTOTOBbIM KOHTPOJILHbBIN TECT 0-30
BCEI'O 0-100

BOHYCBbI (6amb1, koTopsie MOTYT ObITh 0OaBIieHb! 10 100) Banabl
- 32 aKTUBHOCTD 0-10
- 32 yJaCTHE B OJIUMITHAJIC 0-50
- 3a ygyactue B HUPC 0-50
- 3a ohopMIICHHE 3as8BOK Ha MMOJIe3HbIe MeTO B! (parmnpemoxkenns) | 0 - 50
O EHKA bajibl
3a4TeHo 51 -100
He 3auTeHo MeHee 51

Ounenka o KOHTPOJILHOM padoTe

KonnuecTBo
OueHka 0aioB
OTJIMYHO 27 -30
XOPOIIIO 23 - 26
YIOBJICTBOPUTEIHHO 18 - 22
HEYJOBJIETBOPUTEIHHO MeHee 18
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IIpuaoxenune

K paboueii mporpamme

«CucreMHBIN aHAMH3 0OBEKTOB U MPOIECCOB B MAIITTHOCTPOCHHI
st HanipaBneHus

15.03.01 — MammHOCTpOCHHE

®OH/J
OLIEHOYHBIX CPEJICTB

1. IlepeuyeHnn popMupPyeMBbIX KOMIIETECHIIUH

Oomenpodeccuonaibubie (OIIK)

Kona HaumeHoBaHue U (WJIH) oNMCAHUE KOMIIETEHIIUU
KOMIIeTEeHIIUHN
YMEHUEM HCIIOIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX TUCLMIUIMH B
OIIK-1 npodecCHOHATEHOM IeATEIBHOCTH, IPUMEHITH METOIBI MATEMAaTHYECKOTO
aHaJIM3a U MOJIEIIMPOBAHUS, TEOPETUUYECKOTO U IKCIIEPUMEHTAIILHOTO
HCCIICIOBAHUS

IIpodeccuonanbusbie (1K)

Kox

Haumenosanue u (unu) onucanue KomnemeHuuu
KOMIIEeTEeHIMHU

CIOCOOHOCTBIO K CHCTEMAaTH4YEeCKOMY H3YyYEHHUIO HayYHO-TEXHHUYECKOH
MK-1 nH(pOpMAaINY, OTEYECTBEHHOTO U 3apyOEKHOTO OMBITA 10 COOTBETCTBYIOIIEMY
pOGUIIIO OJITOTOBKH

NK-4 CIIOCOOHOCTBIO y4aCTBOBATH B pa60Te HaJl MHHOBAIIMOHHBIMHU IIPOCKTAMMU,
HCIIOJIb3Yys 0a3oBEIC METOJbI UCCIIEI0OBATEIILCKOM ICITCIIFHOCTH

2. IacnopTt ¢oHIA OLIEHOUYHBIX CPEACTB

Ne KouTposmnpyemsbie moaymn Kon HaumenoBanue
n/n (TemMbl) AUCUMIIIIMHBI KOHTPOJIMPYeMOi OLICHOYHOI'0 CpeACTBAa
KOMIIeTeHIIUH (WJIN ee
YACTH)
1. Monyis 1 OIIK-1, TIK-1, I[TIK-4 KonTponsuslii TecT 1
2. Monyis 2 OIIK-1, TIK-1, I[TIK-4 KoHnTponbHsli TECT 2
3. Monymm 1-2 OIlK-1, [IK-1, TIK-4 KonTponbnas padora
Hrorossiit
KOHTPOJIBHBIN TECT
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3. Tloka3aTesd U KpUTEPUH OLIEHUBAHUS KOMIIETEHIWI M0 3Tanam
(popmupoBanus, onucaHne MKaJ OLeHUBAHUS

Sramsi IToka3zarenu K
JOCTHIKEHUS 321aHHOTO pUTEpUH OLICHUBAHUS PE3yIbTaTOB O0yUCHHUS
OCBOEHHS
YPOBHSI OCBOEHHS
KOMIIETEHIIMU N 1 2 3 4 5
KOMIIETEHIIMI
3HaTnL He 3HaeT OCHOB- |3HAaeT MeTo- 3HaeT METO0- 3HaeT METOH0O-
(OIIK-1, IK-1, TIK-4): 3HAET |HYIO METOMO- | JOJIOTHIO soruto popmu- | THIO POpPMHpOBa-
METO/IOJIOTHIO noruto Gop- (hopMHUPOBaHUS |pPOBAHMS COBpPE-  |HHS COBPEMEHHOM
(hopmupoBaHHs MHUPOBaHUs COBPEMEHHOW  |MEHHOW TEXHO-  |TEXHOJOTHYECKOM
COBPEMEHHOM COBPEMEHHON | TEXHOJIO- JIOTHYECKOU 0a3pl 3HAHWIL;
TEXHOJIOTHYECKOH 0a3bl TEXHOJIOTHYe-  |THYECKOil 0a3bl |0a3bl 3HAHWIA; STarbl JKU3HEH-
IlepBorii 3HAHUM; CKOI 6a3bl 3HAHUH; JTaIlbl XKU3- HOT'O [IUKJIa Ma-
JTan STalbl )KU3HEHHOTO 3HAHUI; 9Talbl XKU3- HEHHOT'O IIUKJIa | IIIMH; OCHOBHBIE
LIUKJIa MAIIUH; OCHOBHBIE HEHHOTO MallIlH; HO HPUHIIUIIBI CU-
MPHUHIIUIIBI CUCTEMBI LIMKJIa MAllWH; | OmIMOAeTCs PH | CTEMBI yIIpaBJie-
YIIPaBJIECHHS Ka4eCTBOM OCHOBHBIE BBIOOpE OCHOB-  |HHS KQUECTBOM
HPHHLIUIBI CH- | HBIX IPHHIUIOB
CTEMBI YIIPaB- | CHCTEMBI
JICHUS Kade- YIIpaBICHUS
CTBOM Ka4eCTBOM
Ymersn He Ombaercst IIpaBunbHO [IpaBuibHO YmMmeet npume-
(OIIK-1, TIK-1, I[TK-4): | ymeeT | B BbIOOpE IIPUMEHSATH BBIOMpAET Me- HSATh METOABI AJIs
MIPUMEHSTH METO/BI METOZIOB METO/IOTIOTHIO | TOJBI LI pe- pereHus 3a1a4
JUISL peliieHus 3a1a4 peleHns (bopmupoBa- IIeHNUS 38124 MIPOEKTUPOBAHUS
MIPOEKTHUPOBAHUS 3a/1a4 IPOEK- HUS COBpe- MPOEKTHPOBa- COBpPEMEHHON
COBpPEMEHHOM TUPOBaHUA MEHHOM Tex- HUSL TEXHOJIO- TEXHOJIOTUH
Bropoii TEXHOJIOTHH MAIINHO- COBpPEMEHHON Honomqecxofl T'MH MAIlIHO- MalIHOCTPOCHUS
yran CTPOEHHS TEXHOJIOTHU 0a3pl 3HAHWH | CTPOCHHS, HO
MalIMHOCTPO- JIOIyCKaeT
CHUS OIIMOKY TIPH
TpH BBIOOpE
MPHHIINTIOB
CHCTEMBI
YIIpaBICHUS
KaueCTBOM
Baagernb He Bnaneer Bnageer Bnageer co- Bnaneer cope-
(OIIK-1, TIK-1, ITK-4): | Bna- HEKOTOPBIMU | METOAAMHU BPEMEHHBIMU MEHHBIMU METO-
COBPEMEHHBIMHI JieeT METOIaMH YIIpaBICHUS MEeTo/IaMHt JIaMH YTIPaBICHUSA
METO/IaMH YIIPaBIICHUS YIIpaBJIeHUS Hay9IHBIMU YIIpaBICHUS Hay4IHBIMU
Hay4YHBIMH OCHOBAMH Hay4YHBIMH OCHOBaMH Hay4YHBIMH OCHOBaMH CO-
COBPEMEHHOTO Malllu- OCHOBaMU COBPEMEHHOIO | OCHOBaMH CO- BPEMEHHOI0
Tperuii HOCTPOEHHUSL. COBPEMEHHOIO | MaIllu- BPEMEHHOI0 MalInHOCTPOe-
yran Maiu- HOCTPOEHHU, MallMHOCTPOe- | HUSL
HOCTPOEHHUSL. HO ommba- HYSL. HO OIIH-
€Tcsl IpU GaeTcs npu
peanu3any Ha | BBIOOPE OCHOB-
MIPaKTHKE HBIX IPHHIIUTIOB
CHCTEMBI
YIIpaBICHUS
KaueCTBOM
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4. Ikajbl OLeHUBAHUA
(ba/sIbHO-pPeTHHIOBasI CHCTEMA)

Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI banabl
VYuactue B Onling 3aHATUSIX, POCITYIIMBAHHE BUIEO JICKIUH 0-5
KoHTpoJIbHBIN TECT K MOAYITIO | 0-18
KOHTpOIbHBIN TECT K MOAYIIO 2 0-17
KOHTPOJIbHA S PABOTA 0-30
UTOIOBbIM KOHTPOJILHBIU TECT(3auer) 0-30
BCEI'O 0-100

OLHEHKA Banabl
3auTeHo 51 -100
He 3auteno MmeHee 51

5. TunoBbie KOHTPOJIbHBIE 32/IAHUS HJIN HHbIE MAaTePHAJbI, He00XOAHMBbIE /IS OLEeHKH
3HAHMH, YMeHU i, HABHIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX ITANBI
(opMupoBaHNS KOMIETEHIHI NP H3yYeHUH Y4eOHOH THCIHILINHBI B IPoLecce 0CBOEHUS
o0pa3oBaTe/IbHON NPOrPpaMMBbl

5.1.TunoBoii BAapHaHT 3aJaHNUsI HA KOHTPOJIbHYIO padoTy

n/n HaumenoBanue TeMm

0. PoJib TeXHOJIOIHUU B 00€CIIEUeHUH Pa3BUTHA MAIIKMHOCTPOCHHA U OCHOBHBIC 3a/la4n
COBPCMCHHOI'O oTalla €€ Pa3sSBUTHUA

MeTtononorus hopMUpoBaHHs TEXHOJIOTHYECKON 0a3bl 3HAHMIA

CHUCTeMHBIN MOIX0/] K UCCIIETOBAHIIO 00bEKTOB MPOU3BOJICTBA

COBpeMeHHHe MaIlIMHBL. BBl MallliH U ©X OCHOBHBIE COCTABJISIOIINE.

KadecTBo MammH U TEXHOJOTUYECKHUE MPOOJIEMBI €r0 00ecIIeueHus.

g B W NP

TexHnueckue (IKCITyaTalliOHHbIE) TOKA3aTeIN U MPOU3BOICTBEHHO-
TEXHOJIOTMYECKHUE TIOKA3aTEelIN.

HpOI/I3BO,[[CTBCHHO'TCXHOJ’IOFI/I‘leCKI/Ie IIOKa3aTcjiu Ka4cCTBa.

®du3uka 0TKa30B U OCHOBHBIE METOMEI €€ N3YUCHUSA

TCOpI/Ifl HaACXKHOCTH, 0COOCHHOCTU BOITPOCOB HAJIC)KHOCTH.

©| N o

TexXHOJIOTMYHOCTh KOHCTPYKIIUI MaIIuH
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5.2. TunoBoii TecT MPOMEKYTOYHOM aTTeCcTAMU

1. KayecTBO MaIIMHBI — 3TO. ..
a. K03 (pHUIMEHT TOJIE3HOTO NEUCTBUS, IPOU3BOJUTEIHLHOCTD, TOUHOCTh, METAJIIOEMKOCTD,
HAJISKHOCTh, OECITYMHOCTh B pab0Te, YA0OCTBO U JICTKOCTh YIIPABICHUS U 00CITY)KUBAHUS,
3CTECTUYHOCTD.
b. mpOM3BOAMTEILHOCTD, TOYHOCTH, METAIIOEMKOCTb, HAJIGKHOCTD, OECITYMHOCTD B padorTe,
y100CTBO U JIETKOCTh YIIPABJICHUS U 00CTYKMBAHUS, 3CTCTUYHOCTD..
C. K09 GHUIMEHT MOJIE3HOTO ACHCTBHUS, IPOU3BOIUTEIILHOCTD, TOYHOCTh, METAITIOEMKOCTD,
HaJC)KHOCTh, OECITYMHOCTE B padoTe,
d. KO3 PHUIHEHT MOIE3HOTO IEHCTBUS, TPOU3BOAUTEILHOCTD, TOYHOCTD, METAIIIOEMKOCTb,
y100CTBO U JIETKOCTh YIPABJICHUS U 00CTYXKHUBAHUS, 3CTETHYHOCTb.

2. CucTeMHBIN OAX0I-ITO:
a. BBISIBJICHUE CTPYKTYPBI CUCTEM, TUITU3AIUS CBS3EH, ONpECIICHHE aTpUOYTOB, aHAIN3 BIUSHUS
BHEUIHEN CpeJIbl
b. BBISIBIICHHE CTPYKTYPbI CHCTEM, THITU3AIHSI CBSA3CH, aHAIN3 BIMSHUS BHEIIHEH CPE/IbI
C. BBISIBJICHUE CTPYKTYPBI CUCTEM, ,0TIpe/Ie]ICHUE aTpUuOyTOB, aHAJIN3 BIIMSHUS BHEIIHEH CpPEIbl
d. BbISIBIICHHE CTPYKTYPbI CHCTEM, THITU3AIHS CBSI3CH, ONpeiejieHue aTpuOyTOB,

3. CTpyKTypHBIi IOAXO] - 3TO:

a. pa3HOBUAHOCTU CUCTEMHOT0, TPEOYIOIIET0 CUHTE3 BAPUAHTOB CUCTEMbI U3 KOMIIOHEHTOB
(0110K0B) M OLIEHUBATh BapUAHTHI IIPU UX YACTUUHOM Iiepedope C MpeiBapuTeIbHbIM
IIPOrHO3UPOBAHUEM XaPAKTEPUCTUK KOMIIOHEHTOB

b. mpoekTHpoBaHue ¢ UCMOIB3YeM HACH JCKOMIIO3UIMU CJIOXKHBIX OMHCAHUI 0OBEKTOB U CO
OTBETCTBEHHO CPEJCTB UX CO3/IaHUs HA UEPAPXUUECKUE YPOBHHU U acClEKThl, BBOJUT NOHITUE CTUIIS
IIPOEKTUPOBaHUS (BOCXOASIIEE U HUCXOIAIIEE), YCTAaHABINBACT CBA3b MEX/1Y NapaMeTpaMu
COCETHUX NePapXUUECKUX YPOBHEH.

C. IPUHIMUI, C CIIOJIb30BAaHUEM IpH pa3paboTke HHPOPMALMOHHBIX CUCTEM U MIPEXK/IE BCEro UX
nporpamMMHoro obecneuenus (110)

d. pa3HOBUAHOCTH CHCTEMHOTO, TPEOYIOIIEro CHHTE3 BApUAHTOB CHCTEMBI H3 KOMIIOHCHTOB
(6710KOB) M OLIEHMBATH BApUAHTHI MPU UX YACTUYHOM Iepedope ¢ MpeaBapUTEIbHBIM
MIPOrHO3UPOBAHUEM XaPAKTEPUCTUK KOMIIOHEHTOB, C HCIOJIb30BaHUEM IIpH pa3padboTKe
MH(OPMALIMOHHBIX CUCTEM

4. GJI0YHO-UEPAPXUUECKUHN TTOAXO/ -ITO:

a. IPOEKTUPOBAHHUE C UCHOJIb3yeM HJEH JEKOMITO3UIIMU CIIOKHBIX OMUCAHUN 0OBEKTOB U
COOTBETCTBEHHO CPEJICTB UX CO3JaHMs Ha HEPAPXUUECKHE YPOBHU U aCIIEKThI, BBOJUT IMOHATHE
CTHJISI IPOEKTUPOBAHUS (BOCXOAIIIEE M HUCXO/AIIEE), YCTAHABIMBAET CBSI3b MEXY MapaMeTpamMu
COCETHUX NepPapXUUECKUX YPOBHEH.
b. pa3HOBHIHOCTH CHCTEMHOTO, TPEOYIOIIEr0 CHHTE3 BADHAHTOB CHCTEMbI U3 KOMIOHEHTOB
(6710KOB) M OLIEHHBATH BApUAHTHI MPU UX YACTUYHOM Iepedope ¢ MpeaBapUTEIbHBIM
IIPOrHO3UPOBAHUEM XaPAKTEPUCTUK KOMIIOHEHTOB
C. pPa3HOBUHOCTU CUCTEMHOTO, TPEOYIOLIEr0 CHHTE3 BAPUAHTOB CHUCTEMBI U3 KOMIIOHEHTOB
(0:10K0B) M OLIEHMBATh BapUAHTHI IIPU UX YaCTMYHOM Mepedope ¢ MpeaBapUTEIbHBIM
MIPOrHO3UPOBAHUEM XaPAKTEPUCTUK KOMIIOHEHTOB, C UCIOJIb30BaHUEM IIpPHU pa3paboTKe
MH(POPMAIIMOHHBIX CUCTEM

d. psiz BOKHBIX CTPYKTYPHBIX IPUHIIUIIOB, HCIOIB3YEMBbIX MPH pa3paboTke HHHOPMAIMOHHBIX
CHCTEM M IIPEeXk/ie BCero ux nporpammuoro odecneuenus (I10)
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5. 00BEKTHO-OPUEHTUPOBAHHBIN MOAXO- ITO
a. psJl BAXKHBIX CTPYKTYPHBIX MPUHIIMIIOB, UCTIOIB3YEMbIX MPHU pa3pad0TKe WH(HOPMAIIMOHHBIX CH
CTEM U IIPEXKJIe Bcero ux nporpammuoro obdecreuenus (I10)

b. mpoekTHpoBaHHE ¢ HCIIOIB3YEM HJICH JICKOMITO3UIIUH CI0XHBIX OMHUCAHUNA 00BEKTOB U CO
OTBETCTBEHHO CPEJICTB MX CO3J[aHUsI HAa UEPAPXUIYCCKUAE YPOBHU U ACTIEKThI, BBOJUT MOHITUE CTUIIS
MIPOSKTUPOBAHMSI (BOCXO/ISIIEE M HUCXOIAIIEE), YCTAHABIMBACT CBSI3b MEXK]TY IMapaMeTpaMu
COCE/IHUX HePAPXUICCKUX YPOBHEH.

C. pPa3HOBUJHOCTH CHCTEMHOTO, TPEOYIOIIETO CHHTE3 BAPUAHTOB CHUCTEMBI U3 KOMIIOHEHTOB
(6:10KOB) W OLIEHUBATh BAPUAHTHI IIPU MX YaCTHYHOM Tiepedope C MpeIBapuTeIbHBIM
MIPOTHO3UPOBAHUEM XAPAKTEPUCTUK KOMIIOHEHTOB

d. pa3HOBUAHOCTH CHCTEMHOT0, TPEOYIOMIET0 CHHTE3 BAPMAHTOB CHUCTEMbI M3 KOMIIOHEHTOB
(6710KOB) M OLIGHMBATH BAPHAHTHI MPU UX YACTHYHOM Iepedope ¢ MpeBapUTEIbHBIM
MIPOTHO3UPOBAHHEM XapPAKTEPUCTUK KOMIIOHEHTOB, C HMCIIOJIB30BAaHHEM IIPH pa3padoTKe
MH()OPMALIMOHHBIX CUCTEM

6. aIeMeHT — 3TO:
a. 4yacTh CHCTEMBI, IPE/ICTABIEHUE O KOTOPOM Heleaecoo0pa3Ho MOoABEpraTh MpHU NPOEKTUPOBAHUH
JalbHENIIEMY YWICHEHUIO
b. cucrema, xapakTepuzyemast OOJIBIINM YUCIOM JJIEMEHTOB U, YTO HanOoJee BaXKHO, OOJIBIINM
YKCJIOM B3aUMOCBsI3el 3J1eMeHTOB. CII0)KHOCTh CUCTEMBI OIIPENENSETCS TAKKE BUIIOM
B3aMMOCBA3€H 2JIEMEHTOB, CBOMCTBAMHU
C. 4YaCTb CUCTEMBI (IIOJIMHOKECTBO 3JIEMEHTOB U UX B3aUMOCBSI3€l1), KOTOpasi UMEET CBOICTBA
CUCTEMBI
d. cuctema, Mo OTHOIICHHUIO K KOTOPOH paccMaTpuBaeMasi CUCTEMa SIBJISICTCS MOJICHCTEMOM

7. cl0KHas CUCTEMa — 3TO:

a. cucreMa, XxapakTepusyemasi O0JIbIIUM YHCIOM 3JIEMEHTOB U, UTO Hanbolee BaKHO, OOJIBIITUM
YHUCJIOM B3aUMOCBSA3€EH 3JIeMEHTOB. CII0)KHOCTH CUCTEMBI OIIPEAEIISETCS TAKKE BUIAOM
B3aMOCBS3€EH JIEMEHTOB, CBONCTBAMH
b. yacTh cucTeMsl, IpeACTaBICHUE O KOTOPOI HEleeco00pa3Ho MO ABEPraTh MPU MPOSKTHPOBAHUT
JanbHENIIEMY YICHEHUIO
C. 4YaCTh CUCTEMBI (ITOJIMHOKECTBO 3JIEMEHTOB U UX B3aUMOCBSI3€l ), KOTOpasi UMEET CBOWCTBA
CHCTEMBI
d. cucrema, o0 OTHOIIIEHHIO K KOTOPOH paccMaTprBaeMasi CHCTEMa SIBIISIETCS [TOICUCTEMO

8. moacucrema — 3T10:
a. 4acTh CHCTEMBI, IPE/ICTABIEHUE O KOTOPOM Helleaecoo0pa3Ho MoABEPraTh MpHU MPOEKTUPOBAHUH
JalbHENIIEMY YWICHEHHUIO
b. cucrema, xapakTepuzyemast OOJIBIINM YUCIOM JJIEMEHTOB U, YTO HanOoJee BaXKHO, OOJBIINM
YHCIIOM B3aUMOCBsI3el 351eMeHTOB. CII0)KHOCTh CUCTEMBI OIPENENsIeTCs TAK)KE BUIIOM
B3aMMOCBA3€EH 2JIEMEHTOB, CBOMCTBAMHU
C. 4YaCTh CUCTEMBI (ITOJIMHOKECTBO 3JIEMEHTOB U UX B3aUMOCBsI3€l ), KOTOpasi UMEET CBOMCTBA
CHCTEMBI
d. cuctema, Mo OTHOIIEHHIO K KOTOPOH paccMaTpuBaeMasi CHCTeMa SIBJISIETCS MOICHCTEMO

9. HazcucTeMa — 3TO:
a. 4yacTh CHCTEMBI, MPE/ICTABICHUE O KOTOPOM Heleaecoo0pa3Ho MOABEpPraTh MpU MPOESKTUPOBAHUH
JalbHENIIEMY YWICHEHHUIO
b. cucrema, xapakrepuzyemas OOJBLIMM YUCIOM 3JIEMEHTOB H, YTO HanOOJIee BayKHO, OOJIBIINM
YHCIIOM B3aUMOCBsI3el 351eMeHTOB. CII0)KHOCTh CHCTEMBI OIpeIeNsieTcsl TAKKe BUIIOM
B3alMOCBA3€H 2JIEMEHTOB, CBOMCTBAMHU
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C. 4aCTh CHCTEMBI (ITOJIMHOKECTBO DJIEMEHTOB U UX B3aUMOCBS3€i ), KOTOpasi UMEET CBOWCTBA
CUCTEMBI
d. cucrema, o OTHOIIIEHHIO K KOTOPO paccMaTpruBacMasi CHCTEMa SIBJIICTCS ITOICUCTEMOM

10. cTpykTypa —3TO
a. ”3MEHEHHE COCTOSHHS CHCTEMBI B TIporiecce (GYHKIIHOHHUPOBAHHS
b. coBokymHOCTb 3Ha4YeHUIT (Ha30BBIX MIEPEMEHHBIX, 3a()UKCHPOBAHHBIX B OJIHOW BPEMEHHOM TOYKE
npouecca GyHKIUOHUPOBAHUS
C. BE€JIMUMHA, BbIpakaromiasa CBOMCTBO WJIH CHUCTEMBI, UJIU €€ 4aCTHU, UJIN BJ'II/HHOH_[eﬁ Ha CUCTCMY
cpenbl. OOBIYHO B MOZETISX CHCTEM B KaueCTBE IMapaMETPOB PACCMaTPUBAIOT BEJIMYNHBI, HE
U3MEHSIOLINECS B IPOLIECCE UCCIIEI0BAHNS CUCTEMBI
d. oToOpaXKeHHE COBOKYITHOCTH 3JIEMEHTOB CHCTEMbI M HX B3aWMOCBS3CH; IOHITHE CTPYKTYpBI
OTJINYAETCS OT IOHATHUSA CAMOM CUCTEMBI TAKXKE TEM, YTO IIPU OIUMCAHUU CTPYKTYPBI IPUHUMAIOT BO
BHUMAaHUE JIMIIb THITBI YJIEMEHTOB H CBS3€H 0€3 KOHKPETH3aluK 3HaYeHHH X ITapaMeTpoOB

11. mapametrp —3TO
a. MI3MEHEHHE COCTOSIHUS CHCTEMBI B Tpoliecce (PyHKIIMOHUPOBAHUS
b. coBokymHOCTh 3HaueHUIT (ha30BBIX IEPEMEHHBIX, 3a()MKCUPOBAHHBIX B OJJHOW BPEMEHHOM
TOUKE Tporiecca GyHKINOHUPOBAHUS
C. BEJIMYMHA, BBIPAXKAIOIIast CBOMCTBO MJIM CHCTEMBI, WIIM €€ YaCTH, MJIH BIHSIONICH Ha CHCTEMY
cpenpl. OOBIYHO B MOJIEIISIX CHCTEM B KQUeCTBE MAapaMETPOB PACCMAaTPUBAIOT BEIMYHHEI, HE
M3MEHSIOUINECS B POLIECCE UCCIIEIOBAHNS CHCTEMBI
d.oToOpakeHre COBOKYITHOCTH 3JICMEHTOB CUCTEMbI M UX B3aUMOCBSI3CHi; TIOHSITHE CTPYKTYPBI
OTJINYAETCS OT IMOHSTHUS CAMOIM CUCTEMBI TAKXKE TEM, YTO TP OIMIMCAHUU CTPYKTYPhI HPUHUMAIOT
BO BHUMaHHE JIMIIb THITBI DJIEMEHTOB U CBS3EH 0€3 KOHKPETU3alMU 3HAUCHUH UX MTapaMeTpOB

12. TToka3arens KauecTBa MPOYKIHH 3TO:
a. KOJIMYECTBEHHAs1 XapaKTEPUCTHUKA OJJHOT'O UJIM HECKOJIBKUX CBOMCTB ITPOAYKLMHU, BXOIAIINX B
€€ KaueCTBO, pacCMaTpuBaeMasi HPUMEHUTEIBHO K ONPEAECICHHBIM YCIOBUSAM €€ CO3JaHUs U
AKCIUTyaTaIluy WK TOTPeOIeHMS.
b. mokasarenu Ha3HAYCHHMS, HAJICKHOCTH, IPTOHOMHUKH, SCTETUKH U MTATEHTHO-TTPABOBHIC
C. XapaKTepU3yIOT CTEIEHb COOTBETCTBUS MAILIMHBI €€ LIEJIEBOMY Ha3HAYEHNIO ,KOHCTPYKTUBHOE
WCIOJIHEHUE U OCHOBHBIE Pa3MepPbl, MOIITHOCTh, MPOU3BOAUTEILHOCTD
d. mokaszarenu Ha3HaYEHHUsI, TOKA3aTEIN HAIS)KHOCTH, IPTOHOMUYECKHE MTOKA3aTelH,
ACTETUYECKHE TTOKA3aTeNH, TOKA3aTeI TPAHCIIOPTa0EeIbHOCTH, IT0Ka3aTean 0€30acHOCTH,
JKOJIOTHYECKUE TTOKA3ATEIN

13. Iloka3arenu Ha3HAYEHUS ITO:
a. KOJTMYECTBEHHAS XapaKTePUCTHKA OJTHOTO MJIM HECKOIBKUX CBOWMCTB MPOJYKIIUHU, BXOSIINX B
ee KauecTBO, paccMaTpruBaeMasi IPUMEHHUTEIBHO K OIPE/ICIICHHBIM YCIIOBUSM €€ CO3/IaHusA U
IKCILTyaTaIluy WK TOTPEOICHHSL.
b. mokazarenu Ha3HAYEHHS, HAJIGKHOCTH, SPrOHOMHUKH, ICTETUKH ¥ TATEHTHO-TTPABOBHIC
C. XapaKTepU3YIOT CTCIICHh COOTBETCTBUS MAIIMHBI €€ [IeJICBOMY Ha3HAYCHHUIO ,KOHCTPYKTHBHOE
HCIIOJTHEHUE M OCHOBHBIE pa3MepPhl, MOIIIHOCTh, TPOU3BOAUTEIIBHOCTD
d. mokasarenu Ha3HAYEHHUS, TOKA3aTEIH HAAECKHOCTH, dPrOHOMUYECKHE MTOKA3aTEIH,
ACTETUYCCKHUE TMOKa3aTeIId, IOKa3aTe/Id TPAHCIIOPTA0eIbHOCTH, ITOKa3aTe) i Oe30IMacHOCTH,
9KOJIOTHYECKHE TTOKA3aTETN

14. skcnmyaTalimoHHbIE TOKA3aTeNu 3TO:
a. KOJIMYECTBEHHAs XapaKTePUCTUKA OHOTO M HECKOJIBKUX CBOMCTB MPOAYKIMH, BXOSIINX B
ee KauecTBO, paccMaTpuBaeMasi IPUMEHUTEIBHO K OIPEEIIEHHBIM YCIIOBUSM €€ CO3/IaHus U
SKCIUTyaTallMy WK TOTPEOICHUS.
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b. mokazarenu Ha3HA4YCHUS, HAACKHOCTH, SPTOHOMUKHU, SCTCTUKN U TATCHTHO-IIPABOBBLIC

C. XapaKTEepU3yrOT CTCIICHb COOTBECTCTBUS MAIIMHBI €€ 1€JICBOMY Ha3HAYCHUIO ,KOHCTPYKTHUBHOEC
HUCIIOJIHCHHUEC U OCHOBHBIC pa3sMCpPhbl, MOIIIHOCTDb, ITPOU3BOJUTCIIBHOCTD

d. IIOKa3aTcjin Ha3Ha4YCHUA, IIOKa3aTcjin HaACKHOCTH, OProHOMHUYCCKUC II0Ka3aTClIn,
OCTCTHUYCCKHUEC IIOKa3aTcCJid, I10Ka3aTCInu TpaHCHOpTa6eﬂbHOCTI/I, IMoKasaTcjin 6630H3CHOCTI/I,
OKOJIOTHYCCKHEC ITOKAa3aTCIn

15. Iloka3arenu Ha3HAYEHUS .
a. XapaKTepU3yIOT CTCIICHb COOTBETCTBHS MAIIMHBI €€ I[EJICBOMY Ha3HAYCHHIO .
b. mokasarenu Ha3HAYCHHMS, HAIE)KHOCTH, IPrOHOMHUKH, SCTETUKH U TATCHTHO-IIPABOBHIE
C. XapaKTepHU3ylT CTEMEeHb COOTBETCTBUS MAIIMHBI €€ IEJICBOMY Ha3HAYCHHIO ,KOHCTPYKTHUBHOE
HCIIOJIHEHUE ¥ OCHOBHBIE pa3Mephl, MOIIHOCTb, TPOU3BOIUTCIIBHOCTD
d. nmokasarend Ha3HA4YE€HMs, II0Ka3aTe€ld  HAJEKHOCTH, OJPrOHOMHUYCCKHE I10Ka3aTesu,
ACTETHYECKUE II0Ka3aTeld, IIOKa3aTeJlM TPaHCIOPTAaOEIbHOCTH, II0Ka3aTean Oe30IMacHOCTH,
9KOJIOTHYCCKHE TT0OKA3aTeIn

16. ITpon3BOICTBEHHO-TEXHOJOTUICCKHIE ITOKA3ATEITH 3TO:
a. 3aTpaThl Ha O0ecrieueHre 3aJaHHbIX «IOTPEOUTETHCKUX) TTOKa3aTeNIel KauecTBa
b. mokasarenu Ha3HAYCHHS, HAJIC)KHOCTH, IPIrOHOMHUKH, SCTCTUKH U TATCHTHO-TIPABOBbIC
C. XapaKTepHU3ylT CTENEHb COOTBETCTBUS MAlIMHBI €€ EJIeBOMY Ha3HAYCHHUIO ,KOHCTPYKTHUBHOE
WCIIOJTHEHUE ¥ OCHOBHBIE pa3MepPhl, MOIIHOCTh, TPOU3BOAUTEIILHOCTD
d. mokasarenu Ha3HAYEHHs, ITIOKa3aTedM HAACKHOCTH, JPrOHOMHYECKHAE IIOKAa3aTely,
ACTETUYECKUE II0Ka3aTeld, II0Ka3aTeld TpPaHCHOpPTAaOEIbHOCTH, II0Ka3aTeiau Oe30MacHOCTH,
HKOJIOTMUECKHE MTOKA3aTeNH

17. pacnipenienieHre TEXHOJIOTHYSCKUX TOKa3aTeaeH MPOUCXOAUT B COOTBETCTBHH.
. C HOPMaJIbHBIM 3aKOHOM
. B COOTBETCTBUH C 3aKOHAMHU JIOTapU(PMUUIECKHA HOpMaIIbHBIM U [1apeTo
. C 3aKOHAMH SKCTIOHEHIIHAIBHBIM U [lyaccona
. MOJIEJIM TUTIa TPOU3BOJCTBEHHBIX (PYHKIIHIA

o 0T o

18. pacnipenenenre SKOHOMHUYECKHX ITOKA3aTENIeH MPOUCXOIUT B COOTBETCTBUU:
. C HOpPMAJIbHBIM 3aKOHOM
. B COOTBETCTBUH C 3aKOHAMHU JIOTapU(PMUUIECKA HOpMaIIbHBIM U [1apeTo
. C 3aKOHaMU IKCIIOHEHIIHaIbHbIM U [lyaccona
. MOJIEJIM TUTIa TPOU3BOJCTBEHHBIX (PYHKIIHIA

o o0 T o

19. pacnipenienieHre MICUXOJIOTHYECKUX TTOKa3aTeIeH IPOUCXOJUT B COOTBETCTBUH
. C HOpPMAJIbHBIM 3aKOHOM
. B COOTBETCTBUH C 3aKOHAMHU JIOTapU(PMUUIECKA HOpMaIIbHBIM U [1apeTo
. C 3aKOHaMU IKCIIOHEHIIHaIbHbIM U [lyaccona
. MOJIEJIM TUTIa TPOU3BOACTBEHHBIX (PYHKIIUH.

o o0 T o

20. Teopust HaAEKHOCTH
a. HayKa M3ydaromas 3aKOHOMEPHOCTH pAaCHpEIeNeHHs] OTKa30B TEXHUYECKUX YCTPOWCTB,
MPUYUHBI U MOJIENIM MX BOSHUKHOBEHHS
b. 3TO mpakTHYeCcKre METOIbI TIPOCKTUPOBAHUS HAJICKHBIX CHUCTEM, OCHOBAHHbBIC HA 3HA HUSIX W
MOHUMAaHHUH MIPOIIECCOB U MEXAHU3MOB, IPUBOIALIMX K OTKA3y
C. 9TO CBOMCTBO OOBEKTa COXPAHATH BO BPEMEHH B YCTAHOBIEHHBIX IpeeNaX 3HAUYeHHUS BCEX
apaMeTpoB, XapaKTEPU3YIOIIUX CHOCOOHOCTh BBINOJHATH TpeOyemble (YHKIMU B 3aJaHHBIX
peKMMax W YCIOBHAX  TNPUMEHEHUS, TEXHHUYECKOro  OOCTYy)XKHWBaHUS, XpaHCHHS U
TPaHCIOPTHPOBAHUS
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d. XapaKTCPU3YIOT CTCIICHb COOTBCTCTBUS MAIIIMHBI €€ ICJICBOMY HAa3HAYCHHUIO

21. ®u3uka 0TKa30B:
a. HayKa H3ydYarollas 3aKOHOMEPHOCTH paclpeieiicHUus OTKAa30B TEXHHYECKUX YCTPOWCTB,
MPUYUHBI U MOJICTTH MX BO3HUKHOBEHUS
b. 5T0 mpakTHYecKHe METObI MPOEKTUPOBAHUS HAJEKHBIX CHCTEM, OCHOBAHHBIE HAa 3HAHHSX U
MMOHMMAHHUH TTPOIIECCOB U MEXaHU3MOB, MIPUBOISAIINX K OTKA3y
C. 3TO CBOMCTBO OOBEKTa COXpaHATh BO BPEMEHH B YCTAHOBJICHHBIX Ipejeiax 3HAYCHHS BCEX
MapaMeTpoB, XapaKTEPU3YIONUX CIOCOOHOCTH BBIMOIHATH TpeOyemble (YHKIUU B 3aJaHHBIX
peKMMax W YCIOBHSX HIPHUMEHEHHS, TCXHHYECKOTrO  OOCIY)KHMBAaHHS, XpaHCHUSA U
TPAHCIIOPTUPOBAHUS
d. xapakTepHu3yroT CTeIeHb COOTBETCTBHSI MAIIIMHBI €€ [I€JIEBOMY Ha3HAUYECHHUIO

22. HanéxuocThb 3T0:
d. HayKa H3ydYaromias 3aKOHOMEPHOCTH paclpeiciieHUus] OTKAa30B TEXHUYECKUX YCTPOUCTB,
MPUYMHBI K MOJICIH UX BO3HUKHOBEHUS
b. 3TO mpakTHYECKHuE METOBI MPOCKTUPOBAHHS HAJCKHBIX CUCTEM, OCHOBAHHbBIC HA 3HA HHUAX U
MMOHMMAaHHUH ITPOILIECCOB U MEXAHU3MOB, IMIPUBOJIAIINX K OTKA3y
C. TO CBOHCTBO 00BEKTAa COXpaHATh BO BPEMEHU B YCTAHOBIICHHBIX Ipeleiax 3HAYCHHUS BCEX
MapaMeTPoOB, XapaKTEPU3YIOMIUX CHOCOOHOCTh BBIMOJHATh TpeOyemble (YHKIIMUA B 3aJlaHHBIX
peKHMax W YCIOBHUSX NPHUMEHCHHUS, TEXHHYCCKOTO  OOCIY)KMBAaHUS, XpaHEHUS U
TPAHCIIOPTHPOBAHUS
d. xapakTepu3yroT CTeIEeHb COOTBETCTBHSI MAIIMHBI €€ [IEJICBOMY Ha3HAUYCHHUIO

23. Be30TKa3HOCTH 3TO:
a. CBOICTBO 00BEKTA HEMPEPHIBHO COXPAHATH PAOOTOCIIOCOOHOE COCTOSIHUE B TEUCHHE
HEKOTOPOTO BPEMEHH WJIM HapabOTKH
b. CBoiicTBO 00bEKTa, 3aKITFOYAIOIIEECS B MPUCITOCOOICHHOCTH K MOICPIKAHHIO U
BOCCTAHOBJICHHIO pa00TOCTIOCOOHOTO COCTOSIHUS ITyTEM TEXHUYECKOTO 00CTYKUBAHUS U PEMOHTA
. CBOICTBO 00BEKTA COXPAHATH B 33[JaHHBIX MpeesiaX 3HaueHUs TapaMeTpoB,
XapaKTEPUIYIONIUX CIIOCOOHOCTH 0OBEKTA BBHIMIOJIHATH TpeOyeMble ()YHKIIMH, B TEUCHUE U TIOCIIE
XpaHeHus U (UJIM) TPAHCIIOPTUPOBAHUS
d. Cocrostnre 00bEKTa, IIPH KOTOPOM OH COOTBETCTBYET BCEM TPEOOBAHUSIM HOPMATHBHO-
TEXHUUYECKOH U (WJIM) KOHCTPYKTOPCKOH (MPOEKTHON) JOKYMEHTAIIMH

24. PeMOHTONPUTOTHOCTH 3TO:
a. CBOMCTBO 00BEKTa HEMPEPHIBHO COXPAHATH PA0OTOCTIOCOOHOE COCTOSIHUE B TEUCHHE
HEKOTOPOT0 BPEMEHU MM HapaOOTKH
b. CBoiicTBO 00BEKTa, 3aKITI0YAIOIIEECs B TPUCIIOCOOIEHHOCTH K NOEPKAHUIO U
BOCCTAHOBJICHHIO Pa00TOCIIOCOOHOIO COCTOSTHUS ITyTEM TEXHUUECKOTo 00CITy)KUBAaHUS U PEMOHTA
c. CBOMCTBO 00BEKTA COXPaHATh B 3aJaHHBIX Mpeeax 3HaYeHUs TapaMeTpoB,
XapaKTepU3yIOIUX CIOCOOHOCTH 00BEKTa BBIMOIHATH TpeOyeMble (QYHKIMH, B TEUCHHUE U 110CIIe
XpaHeHus U (UJIM) TPaHCIIOPTUPOBAHUS
d. CocrostHue 00bEKTa, MPU KOTOPOM OH COOTBETCTBYET BCEM TPEOOBAHUSM HOPMAaTHUBHO-
TEXHUYECKOH U (UJIM) KOHCTPYKTOPCKOM (MPOEKTHON) JOKYMEHTALIMH

25.CoxpaHsieMoCTh ITO:
a. CBOMCTBO 00BEKTA HEMPEPHIBHO COXPAHATh Pa0OTOCIIOCOOHOE COCTOSTHUE B TEUEHHE
HEKOTOPOTO BPEMEHH M HapaOOTKH
b. CBoICTBO 00BEKTA, 3aKII0OYAIOLIEECs B MPUCIIOCOOIEHHOCTH K MOAJIEPKAHUIO U
BOCCTAHOBJICHHIO pab0OTOCTIOCOOHOTO COCTOSIHUS ITyTE€M TEXHHYECKOTO 00CTyKUBaHUS 1 PEMOHTA
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c. CBOMCTBO 00OBEKTA COXPaHATh B 3aJaHHBIX Ipeeax 3HaueHUs MapaMeTpoB,
XapaKTEPU3YIONIUX CIIOCOOHOCTH 0OBEKTA BHIMIOJIHATH TpeOyeMble ()YHKIIMH, B TEUCHUE U TTOCIIE
XpaHeHus U (UIM) TPaHCIIOPTUPOBAHUS

d. CocrostHue 00bEKTa, TP KOTOPOM OH COOTBETCTBYET BCEM TPEOOBAHUSAM HOPMAaTUBHO-
TEXHUUYECKOHN U (MJIM) KOHCTPYKTOPCKOM (IIPOEKTHOM) TOKyMEHTaLlUU

26. VicpaBHOE COCTOSIHHE 3TO:
a. CBOMCTBO 00OBEKTA HEMPEPHIBHO COXPAHATh PA0OTOCIIOCOOHOE COCTOSTHHIE B TCUCHHE
HEKOTOPOTO BPEMEHU I HapaOOTKH
b. CBOHCTBO 00BEKTA, 3aKITFOYAIONICECs] B TIPUCTIOCOOICHHOCTH K TOJICPIKAHHUIO U
BOCCTAaHOBJICHHIO Pa00TOCIIOCOOHOTO COCTOSTHUS IyTEM TEXHUYECKOT0 00CITY)KUBaHUS M PEMOHTA
c. CBOMCTBO 00OBEKTA COXPaHATh B 33JJaHHBIX Tpeiesiax 3HAYCHUS [TapaMeTpPOB,
XapaKTepU3YIOIUX CIOCOOHOCTH 00bEKTa BHITOTHATH TpeOyeMble (yHKIINHU, B TEUCHUE U TTOCIIE
XpaHeHUs U (W) TPAHCIIOPTHPOBAHUS
d. Cocrostnue 00bEKTa, TPU KOTOPOM OH COOTBETCTBYET BCEM TPEOOBAHMSIM HOPMAaTHUBHO-
TEXHUYECKOHN U (WJIN) KOHCTPYKTOPCKOM (ITPOSKTHOM) TOKYMEHTAITUN

27. HeucrnipaBHOE COCTOSIHHE 3TO:
a. CocrostHue 00beKTa, IPU KOTOPOM OH HE COOTBETCTBYET XOTS OBl OJJHOMY U3 TPEeOOBaHUIA
HOPMAaTUBHO-TEXHUYECKOHN U (UJIM) KOHCTPYKTOPCKOH (MIPOEKTHOMN) JOKYMEHTAIINH
b. Cocrosinue 00beKTa, IPH KOTOPOM 3HAUCHHUS BCEX MAPaMETPOB, XapaKTEPHU3YIOIIUX
CIIOCOOHOCTH BBIMOJIHATH 33/JaHHBIE (DYHKIIUU, COOTBETCTBYIOT TPeOOBAaHUSAM HOPMATHBHO-
TEXHUYECKOHN U (UJIM) KOHCTPYKTOPCKOM (MPOEKTHON) JOKYMEHTALIMU
c. Cocrosinue 00beKTa, PU KOTOPOM 3HAUYEHHE XOTS ObI OJTHOTO MapaMeTpa, XapaKTepU3YIOIIEeTo
CIOCOOHOCTH BBITIOIHATH 3aJ[aHHbIC (DYHKIIMU, HE COOTBETCTBYET TPEOOBaHMSIM HOPMATHBHO-
TEXHUYECKOH U (MJIM) KOHCTPYKTOPCKOH (MMPOEKTHON) TOKYMEHTALIUU.
d. CocrosiHue 00beKTa, IIPH KOTOPOM €ro JajbHEHIIas SKCIUTyaTalus HeAOMyCTUMA UK
HerenecooopasHa, 1160 BOCCTAHOBJICHHE €ro pad0TOCIIOCOOHOIO COCTOSHUSI HEBO3MOXKHO MU
HeIenecooopasHo

28. PaboTocriocoOHOE COCTOSIHUE 3TO:
a. CoctosiHne 00beKTa, IPU KOTOPOM OH HE COOTBETCTBYET XOTs OBl OJJHOMY U3 TpeOOBaHMIA
HOPMAaTUBHO-TEXHUYECKOHN U (UJIM) KOHCTPYKTOPCKOH (IPOEKTHON) JOKYMEHTALIMH
b. CocTtosiHue 00beKTa, MPU KOTOPOM 3HAYCHHS BCEX MApaMETPOB, XapaKTePU3YIOIIUX
CTIIOCOOHOCTH BBITIOJHSTH 3aJaHHbIE (DYHKIIMU, COOTBETCTBYIOT TPEOOBAaHUSIM HOPMATHBHO-
TEXHUYECKOH U (MJIM) KOHCTPYKTOPCKOM (IIPOEKTHOMN) TOKYMEHTALUU
c. CocrostHue 00beKTa, IPU KOTOPOM 3HAUEHUE XOTS ObI OJJTHOTO MapaMeTpa, XapaKTepU3YIOIIEero
CIOCOOHOCTH BBIOJHATH 3aJjaHHbIe (DYHKIIMU, HE COOTBETCTBYET TPEOOBAaHUSM HOPMATHBHO-
TEXHUYECKOH U (MJIM) KOHCTPYKTOPCKOM (MMPOEKTHOMN) TOKYMEHTALIUH.
d. CocrostHue 00bEKTa, MPU KOTOPOM €ro JJallbHEHINas SKCITyaTalus HeI0MyCTUMa WK
Helenecoo0pasHa, JJM00 BOCCTAHOBJICHHE €r0 pab0TOCTIOCOOHOTO COCTOSTHUSI HEBO3MOKHO MITH
Helenecoo0pasHo

29. HepaboTocrocobHOe COCTOSTHUE 3TO:
a. CocrosiHue 00beKTa, IPU KOTOPOM OH HE COOTBETCTBYET XOTsI Obl OHOMY U3 TpeOOBaHUMN
HOPMAaTHBHO-TEXHUYECKOH U (M) KOHCTPYKTOPCKOM (IIPOEKTHOI) JOKYMEHTAIH
b. CocrosiHue 00beKTa, MPU KOTOPOM 3HAUYEHHUS BCEX MMapaMETPOB, XapaKTEPU3YIOLIUX
CIOCOOHOCTH BBITIOJHATH 33JjaHHbIe (DYHKIIMH, COOTBETCTBYIOT TPEOOBaHUSAM HOPMATHUBHO-
TEXHUYECKOH U (UM ) KOHCTPYKTOPCKOH (MPOEKTHON) JOKYMEHTALIMH
c. Cocrosinne 00beKTa, IPU KOTOPOM 3HAYCHHE XOTsI ObI OJTHOTO MapaMeTpa, XapaKTepU3YIOIIEro
CTIIOCOOHOCTH BBITIONHSTH 3aJ[aHHbIC (DYHKIIMH, HE COOTBETCTBYET TPEOOBAHHSIM HOPMATHBHO-
TEXHUYECKOH U (MJIN) KOHCTPYKTOPCKOM (IIPOEKTHOI ) TOKYMEHTAIUH.
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d. CocrostHue 00bEKTa, MPU KOTOPOM €r0 JalbHEHINas KCILTyaTalus He0MyCTHMA WIN
Helenecoo0pa3Ha, TM00 BOCCTAHOBJICHUE €ro PabOTOCTIOCOOHOTO COCTOSIHUASL HEBO3MOYKHO WJTH
HelenecooopasHo

30. [IpenenbHOE COCTOSIHUE ITO:
a. CoctosiHue 00beKTa, IPU KOTOPOM OH HE COOTBETCTBYET XOTs Obl OJJHOMY U3 TpEOOBaHH
HOPMAaTUBHO-TEXHUYECKOHN U (MJIM) KOHCTPYKTOPCKOH (IIPOEKTHOM) TOKYMEHTALIUU
b. CocTosiHue 00beKTa, IPU KOTOPOM 3HAYCHUS BCEX MIApaMETPOB, XapaKTEPU3YIOIUX
CIOCOOHOCTH BBIIOJHATD 33JaHHbIEC (DYHKIIMU, COOTBETCTBYIOT TPEOOBaHUAM HOPMATHUBHO-
TEXHUYECKOHN U (WJIN) KOHCTPYKTOPCKOM (ITPOSKTHOM ) TOKYMEHTAITUN
c. Cocrosinne 00beKTa, PU KOTOPOM 3HAUEHHE XOTs ObI OJTHOTO MapaMeTpa, XapaKTepU3YIOIEro
CIOCOOHOCTH BBIIOJIHATH 3aJjaHHbIe (DYHKIIMH, HE COOTBETCTBYET TPEOOBaHUSIM HOPMATUBHO-
TEXHUUYECKOHN U (MJIM) KOHCTPYKTOPCKOM (IIPOEKTHOM) TOKYMEHTALIUH.
d. CocrostHue 00bEKTa, IPU KOTOPOM €ro JalbHeHIas SKCILTyaTalys HeJ0MyCcTUMa WK
Herenecoo0pasHa, JInO0 BOCCTAHOBJIEHUE €0 PA0OTOCTIOCOOHOTO COCTOSTHHSI HEBO3MOXKHO HITH
Helenecoo0pa3Ho

6.MeToauyeckne MaTepHaJIbl, ONpeesolue NPoue1ypbl OLleHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (WJIHM) ONBITA [AEATEJbHOCTH, XaAPAKTEPH3YIOIIMX 3Tanbl (OPMHUPOBAHUS
KOMIIeTeHIMH

6.1.ITOroBbIi KOHTPOJBHBIN TECT TOCTYIEH CTYACHTY TOJIBKO BO BpeMsi TECTUPOBAHUSA,
COTJIACHO PACIMCAaHUIO 3aHATHIA WIN B YCTAHOBJICHHOE JEKAHATOM BPEMSI.

6.2.CtyneHT unpopMHupyeTcs 0 pe3ysbTaTtax TeKylell yCreBaeMOCTH.

6.3.CtyzaeHT noiaydaet HH(GOpMaIIUIO O TEKYIIEH YCIIeBAEMOCTH, HAUMCIICHUN OOHYCHBIX
0aJI0B U JAOMYCKE K MPOIEAype UTOTOBOTO TeCTUPOBaHUs oT npenoaasatens win B DMOC.

6.4.ITpousBoanTcs HACHTU(UKAIUS TUIHOCTH CTY/ICHTA.

6.5.CtyneHTam, JOMYIIEHHBIM K MPOMEXKYTOYHON aTTeCTAlliU, OTKPHIBACTCS UTOTOBBIN
KOHTPOJIbHBIN TECT.

6.6.TecT 3aKkpbIBaeTCs CTYEHTOM JIMYHO MO 3aBEPIICHUN TECTHPOBAHUS HIIM aBTOMAaTUYECKU
110 UCTEUYCHUH BPEMEHHU TeCTHPOBAHMS.
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