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1. ITacnopT ¢oHIa OLIEHOYHBIX CPEICTB

1.1. ObaacTh NpUMeHeHHUs

®onn  omneHouHblx cpenctBs  (POC) mnpenHa3sHayeH JUisi KOHTPOJIE M OIEHKH
00pa30BaTeNbHBIX JOCTHKCHHM CTYIEHTOB, OCBOMBIIMX MPOrpaMMy Y4eOHOUW IHCIIUTUTHMHBI
«CucTtemMbl aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOBY.

®OC BKIIOYAET KOHTPOJBHBIE MaTepUaIbl JJisi MPOBEACHUS TEKYIIETO KOHTPOJIS M
MPOMEXKYTOUHOM arTecTanuu B ¢opMe 3auéTa, METOJUYECKHE MaTepHalibl, XapaKTepU3yollne
MOKA3aTeIN U KPUTEPUHU OLICHUBAHUS PE3YJIbTATOB O0YUCHHSI.

®OC pa3paboTaH Ha OCHOBE IOJIOKEHWH OCHOBHOH 0Opa30BaTeIbHON MPOTPaMMBI 10
HanpaBieHuto moarotoBku  15.03.05 «KoOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOecredeHue
MAaIIMHOCTPOUTENIbHBIX MTPOU3BOJCTB» U paboueil mporpaMmbl yueOHON AUCUUIITHHBI «CUCTEMBI
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS TEXHOJIOTUUECKHUX MTPOIIECCOBY.

1.2. KonTpoJupyembie KOMIIeTeHUMHT

B cootBercTBUM ¢ 00pa3oBaTeNbHONW TMPOrPaMMON TOJATOTOBKHM 0OaKajaaBpOB IO
HarpaBieHuto 15.03.05 «KoHCTPYyKTOPCKO-TEXHOJIOTHYECKOE 00€CTIeueHne MAIIMHOCTPOUTEIb-
HBIX TPOU3BOJACTBY» B pe3ylbTaTe HM3y4YEHHUS MUCHUIUIMHBI «CHCTEMBl aBTOMATHU3HPOBAHHOIO
IMPOCKTUPOBAHUA TEXHOJIOTNYCCKUX mpoueccoB» y 06yqafomerocsl JOJI?KHBI OBITH
c(OPMHUPOBAHBI CIICTYIOIINE KOMIIETCHIINH.

Komnerenuuu NJIK coriacHO KOMIIETEHTHOCTHON MOJENIN

[TK-1. Cnocoben 3-IIK-1. 3HaTh: OCHOBHBIE IPUHIIUIIBI TIPOCKTUPOBAHUS TEXHOJIOTUYECKUX
y4acTBOBAaTh B IIPOLIECCOB M3TOTOBJICHUS THUIOBBIX JETAJIEH MAIlIUH

pa3paboTke V-IIK-1. YMeTh: pa3pabaTsiBaTh TEXHOJIOTMUECKHUE CXEMBbI

TCXHOJIOTHYCCKHUX pacnnpoCTPaHCHHBIX TEXHOJIOTUYCCKUX onepauﬂﬁ, MNPUMCHATH CPEACTBA
mponeccoB aBTOMaTHU3alluu

U3TOTOBJICHUSA B-TIK-1. Bragernb: HaBbIkaMu 3()(pEKTUBHOTO UCIOIB30BAHUS CPEICTB
THIIOBBIX JI€TAICH | aBTOMATU3AIMH{, HABBIKAMH BEIOOpA ONTHMAITBHBIX TEXHOJIOTHIA
MallliH

[1K-8.2 Cnocoben | 3-11K-8.2. 3naThb: 3Tansl oAroTOBKH yrnpasistonux nporpamm B CAM-

pa3pabaTbIBaTh cucTemMax

TEXHOJIOTHH U V-IIK-8.2. ¥YmeTn: pa3pabaTsiBaTh ynpasistouiie nporpammsl B CAM-
YIIPABJIAIOLINE CHUCTEMAax U C IyJbTa OIepaTopa ¢ IPUMEHEHUEM U3BECTHBIX CTPATEruil
IIPOrpaMMBbI JJIs 00paboTKH 1J1 U3TOTOBJICHUS IeTalel CpeIHEN CII0)KHOCTH Ha TOKAPHBIX
crankos ¢ UIIY, U CBEPIIMIIbHO-(Ppe3epHO-pacTouHbIX cTankax ¢ YITY; BEINOIHATD
BBIIIOJIHATh MIPOBEPKY YIPABJISAIOIINX IPOrPAMM, B TOM YUCIIE C UMUTAIIUEN CheMa
IIPOBEPKY U MaTepHaja ¢ HOMOIIBI0 UMHTALMOHHOTO IPOTPAMMHOT0 00eCTIeYeHH s
OTJIAIKY ycrpoiict UITY, BBISBAATH U UCIIPABISTH OMMUOKK; OCYHIECTBIATH 0OMEH
YIPaBIAIOLIUX daitnamu Mex1y porpaMMoHOCUTeNeM 1 ycrpoiicteoM UITY

porpaMm B-I1K-8.2. Baagers:

HaBBIKAMU pa3pabOTKH, IPOBEPKU U KOPPEKTUPOBKHU YIPABIISIOMINX
nporpamm B CAM-cucTemax H ¢ ImyJbTa onepaTopa Juisi B3roTOBIECHUS
JieTajei cpeHel CI0KHOCTU Ha TOKapHBIX U CBEPIMIBLHO-(pe3epHO-
pactounbIX ctaHkax ¢ UIIY; HaBblkamu nepenadyu QpailyioB ynpasisomnen
nporpaMmsl Ha yctpoiictBo UITY npu nomouu untepgeiicon
BBOJa/BBIBOIA




2. [IporpaMmMa olleHUBAHUS KOHTPOJMPYEMbIX KOMIIE€TEHIU

2.1. OueHo4HbIe CpeaCTBA Pe3yJIbTATOB 00y4eHHUs

Ne | Kontponupyemsbie PesynbTaTel ocBoenust OOII | CocTaBnsroniue HaumenoBanue
/Tl | TeMbl/ pa3ienbl Kox xomme- | Pe3ynbpTaTel | IPOMEXKYTOYHOM | OLIEHOYHOI'O
JUCIUILTAHBI TEHIUU 00yJeHus aTTecTaluu CpencTBa
1 TexHonornyeckum [K-1 3-TIK-1 Jomamnue bunerst
MPOLIECC KaK 00BEKT KOHTPOJIbHbBIE JOMaITHUX
MIPOCKTUPOBAHUS paboThI KOHTPOJIBHBIX
2 Metonasl aBTomatusu- | I1K-1 3-TIK-1 pabor
POBAHHOTO MPOEKTH- V-IIK-1
pOBaHMsI TEXHOJIOTHU-
YECKUX MPOLIECCOB
3 CoBpeMeHHbIE IK-1 3-1IK-1 JlaboparopHsie, OTtuéTsl 11O
CAPP- u CAM- I1K-8.2 V-IIK-1 IIPAaKTUYECKHE 1a00paTOpPHBIM
CUCTEMBI B-TTK-1 paboThI pabotam
3-TIK-8.2 3auérHas paborta | 3amaHue HA
V-1IK-8.2 (mpakTuueckas 3a4€r.
B-I1K-8.2 4acTh)

JUCIUITIINHBI

2.2. XapaKkTepuCcTHKA OIIEHOYHBIX CPEACTB

HJ’IH OLICHKH I[OCTI/I)KCHI/Iﬁ CTYACHTA HCIIOJIB3YCTCA peﬁTHHFOBaﬂ CUCTCMAa OLECHOK.
Hrorosas OICHKA THUCHUIIIINHBI CKJIIaAbIBACTCA H3 6am1013, MOJYUYCHHBIX B TCUCHUC CEMECTpPA, U
63.J'IJ'IOB, IMMOJIYYCHHBIX Ha 3auére. PaCHpeI[CJ'ICHI/IC OaioB peﬁTI/IHra 110 BUAaM ACATCIIbHOCTH OJIA

«CucreMsbl

ABTOMATHU3UPOBAHHOI'O

mponecCcoOB» BBIITOJIHACTCA CJICAYIOIIUM O6p330M.

IMPOCKTUPOBAHUA

TEXHOJIOTHYCCKHUX

Ne n/m | Bug pabotsl Conepxanuie paboThI MakcuManbHbIN 0aJin
Ounas OuyHo-3a04yHas
1 AynuropHas [IpakTnueckue 3ansTus | 16
pabota JlaGopatopHsble paboThl (¢ oTuéramu) | 14
KonTposabHabie pabots! | 12
HTroro: | 42
2 CamocrosiTenpHas Pedepat/coobmenne/mpesenrtanus | 26
pabota
3 ITIpomMexyTounas Hanuune xoncnekra | 2
arrectanus (3a4€T) OtBeThl Ha Bonpochl | 30
Hroro: | 32
Bcero: | 100

B PE3YIbTATC NMOJIYUYCHHBIC OaJIbl IEepCBOJAATCA B 5-6aJ'IJ'IBHyIO CUCTCMY 11O CJ'IC)IyIOIJ.ICfI mKaJic

Ormuenka 1o 5- Cymma 6aminoB Ouenka | ['paganus
OampHOM mkane | no guctmmiuHe | (ECTS)
5 (0TIM4HO) 90-100 A OTnnyHO — OnecTsIne pe3yabTaThl C




HE3HAYUTEJIbHBIMU HET0YETaMUI
4 (xopor1io) 85-89 B OdeHb XOpOILIO — BBIILIE CPEHETO YPOBHS, C
HEKOTOPBIMU HEAOUYETAMH
75-84 C Xopolio — B LIETIOM cepbe3Has padboTa, HO C PSAJIOM
3aMeYaHui
70-74 D Y 10BIETBOPUTENBHO — HEIJIOXO, OJTHAKO
3 (ymoBnerBopu- | 65-69 MMEIOTCSl CEPbE3HBIE HENOYETHI
TEJIBLHO) 60-64 E [TocpencTBeHHO — PE3YJIbTATHI YIOBIETBOPSIIOT
MUHHUMAJIbHBIM TPEOOBaHMSIM (TIPOXOTHOM Oasw)
2 (meynosierBo- | Hmxke 60 F HeynonerBoputenbHO — TpeOYETCs BBHITIOJIHCHHE
PUTEIIBHO) 3HAYUTEIHHOTO 00bEMa pabOTHI

3. MaTepHaJ’lbI, H606X0}II/IMLIC AJIA OICHKHU pe3y/ibTaToOB Oﬁy‘leHI/lﬂ

3.1. KOHTpOJ’[bHI)Ie MaTEpHAJIbI 1JISI IPOBEPKHU TCOPETHICCKUX 3HAHMH

B XoJ¢€ HpOMG)KyTO‘-IHOfI arreCTallu CTYACHT NPCAOCTABIIACT IAJId IMPOBCPKHU KOHCIICKT
J'IeKI.[Hﬁ, a TaxKKC B YCTHOﬁ (bopMe OTBCYACT Ha BOIIPOCHI Ounera U Ha JOIIOJTHUTCIBHBIC
BOITPOCHI ITO CMECKHBIM TCMaM.

buner COACPIKUT TPHU BOIIPOCA, OXBATHLIBAIOIINEC BCC pas3aciibl AUCHUILIIUHLBI, BBI6paHHLIe
N3 MMPEACTABJICHHOI'O HMXKXC CITMCKaA.

Bonpoc OTtBeT

B uem Mertoa npsiMOro NpoeKTUPOBAHUSI ITPeJICTaBIsAET co00M padoTy ¢ 6a3zamu
3aKJII0YAETCS JaHHBIX B pexume nuanora. [lonp3oBarens BbI3bIBAET MOCPEICTBOM MEHIO
METOJ] IPSMOT0 HYXKHYIO 023y JaHHBIX, COJIEPKAILlyIO TUIIOBBIE PEIIEHUS Pa3IMYHOIO YPOBHS
IPOEKTUpOBaHUs? | U BbIOMpaeT Haubosee noaxoasiiee u3 HUX. BeiOpanHast uHpopmanus

aBTOMAaTHUYECKH 3aHOCUTCS B COOTBETCTBYIOLIME I'padbl U CTPOKH I1a0I0HA
MapHIpyTHOM M ONIEpaliMOHHON KapT.

YT10 BKIIIOUAET B
ce0s 3a1a4a
ONTUMU3AIAN?

3ajada ONTUMHU3AIMH TIPETyCMAaTPUBAET METO/I ONITUMU3AIUH (OTITUMH3a-
[IMOHHBIN aITOPUTM ), KOTOPBIN Oa3upyeTcsi B OCHOBHOM Ha METOAaX
MAaTeMaTUYECKOTO MPOrPAMMHUPOBAHMS, a TAK)KE HATMYUE OTPAHUYCHUH,
MIPEICTaBISAIONINX CO00 3aBUCIMOCTH MEXTy IEPEMEHHBIMU, U TPAHUYHBIX
YCJIOBUH, IMOKA3bIBAIOIINX MPEIEIBHO JONYCTUMBIE 3HAUEHUS dTUX
TepeMEHHbIX. 3HAYCHUS TIEPEMEHHBIX, YIOBIETBOPSIIONTNE TPAHUYHBIM
YCIOBUSIM M OTPaHUYCHHSIM, BXOJIAT B 007aCTh BOZMOXKHBIX PEIICHUN U
SIBJISIFOTCSL TONYCTUMBIM PEIICHUEM 33/1a4H.

B uém cymHOCTB
MeToaa
agpecanun?

Merton agpecanuy IpearnoJiaraeT uCMoJb30BAHUE PAHEE CTPOEKTHPOBAHHBIX
TEXHOJOTHYECKHUX MPOIECCOB, KOTOPBIE XpaHATCs B 0a3e qaHHBIX. M3
MHOXECTBA UMEIOIINUXCS TEXHOJIOTHYECKUX MPOIIECCOB BRIOUPAETCS OJIMH,
KOTOPBIH BIOCIECTBUU A0pabdaTeiBaeTcs 10 ypoBHs padouero TII mis
KOHKPETHOMW JIETAJIH.

Yro mpencraBiseT
co0oil kputepHii

Kpurepuii onTuMH3any oTpaxaet Lelb ONTUMHU3ALUU. MaTeMaTH4eCKu OH
BbIpaXkaeTcs Kak (yHKIUS OT ONTUMU3UPYEMBIX TApaMETPOB, Ha3bIBaeMas

OoNnTUMHU3ALUN? 0OBIYHO 11eJIeBON (yHKIIHEH.

Kaxkne ypoBHH Brigensiercs uetsipe ypoBHS. Ha nepsom yposre pazpabaTbiBaeTCsi IPUHIH-
IIPOEKTUPOBAHUS | NHAJbHASI CXEMa TEXHOJOTHYECKOTO MTPOLIEcca, OTPAKAIOLIasi COCTaB U
TEXHOJIOTUYECKOTO | MOCJIE0BATEIbHOCTD 3TAOB 00pabOTKU AeTanu. Ha emopom ypoere
npolecca MOXKHO | POEKTUPYETCS MapUIPYTHBIM TEXHOJOTHUECKUH Mpoliecc (onpeeneHne
BBIJIETIUTH? COCTaBa M MOCJIeI0BAaTEILHOCTH onepaluii, BbI0op 6a3, 060pyaoBaHus,




ocHacTku). Ha mpemwvem ypogne onpenensercs CTpyKTypa KaKI0i ornepaiuu.
Ha uemsepmom ypoeHe BBIIOIHAETCS IPOEKTUPOBAHUE NIEPEXOOB UIIU
MOJy4YeHHUE YIPaBJISIONIeH mporpaMmsl i cranka ¢ UITY, To ectb
BBISIBIICHUE OT/ACJIbHBIX 3JIEMEHTOB TPACKTOPHUH PEKYILIETO HHCTPYMEHTA U
KOMaHJ| YIPaBJICHUSI CTAHKOM

Jns gero
UCIIOJIb3YeTCs

KO3 puLreHT
ajipecaluy, Kak OH
onpenensiercs?

JU1st OLIEHKH pe3yJbTaToOB aJipecalii UCIOb3yeTcst Kod(uumeHt

11
—— echu 1, #0

A

aapecauuu: K , = , rae I1a — 4ucio 31eMEeHTOB

i, ecu I, =0
K
anpecyemoit neran; [k — 4nciao 31eMeHTOB KOMIUIEKCHOM JIeTalu;
[Tx — 4KCIIO AEMEHTOB aAPECYEMOM IETANIN, HE COBIAIAIOIIUX HU C OJHUM
AJIEMEHTOM KOMILJIEKCHOM JIeTaJIu.

Kakoii n3 meTonos
— CHUHTE3a WIHN

bonee YHUBCPCAJICH METOJ CUHTE34a, TaAK KaK OH OCHOBAaH Ha UCIIOJb30BaHUH
THUIIOBBIX peH_IeHI/Iﬁ HU3KOTI'O YPOBHS U IIO3BOJISICT IIPOCKTUPOBATH TCXHOJIOT'U-

ajzipecanuy — 4eCKUH Ipoliece A 1000 AeTallu, Toraa Kak MeToJl aJpecaluy peanoa-
aBIsieTcs Obonee raer oOpalieHue K y)ke UMEIOILEeMYCsl TEXHOJIOTHYECKOMY IPOLIECCY.
yHuBepcanbHbIM? | IloaTOMY, €CM JeTalb-aHaIOr OTCYTCTBYET, HCIOJIb3YIOT METOJ] CUHTE3A.

B kakoii nocneno- | Onucanus nerasneil npeacTaBistoT co00i cuCTeMbl, UMEIOIINE 00Iue Xapak-
BaTE€IbHOCTHU TEPUCTUKU, COCTAB JIEMEHTOB (MIOBEPXHOCTEH) U CBA3U MEXKAY AJIEMEHTaMHU.
BBINOJIHSACTCS [TosToMy anpecanust 3aJaHHOM €TaIl K KOMIUIEKCHOM BBINOJIHACTCS B TPU
azpecanus K stana: 1) Anpecanus 1o o0mKUM XapakTepUCTUKaM JieTany; 2) Aapecalus 1o
KOMIIJIEKCHOM OTJeJIbHBIM 3JIeMEeHTaM, oOpa3yrouum Gopmy neranu; 3) PopmupoBaHue
aeranu? TEXHOJIOTUYECKOr0 MapIpyTa.

Kaxkwue ctpareruun
WCIIOJIB3YIOTCS B
anropuTMax
CIIy4aitHOTO
MOKCKa
CTPYKTYPHOU
onTHUMH3auu’?

B03MOXHBI IBe TPUHIMIHATBHO PAa3IHYHbIC CTpaTeruu noucka. Cmpamezus
«cHavana 82nydw, 3amem UUPbY TIPETIONATACT, YTO KaX/IbIii BOSMOKHBIH
BapHaHT TEXHOJIOIMYECKOro Mpoliecca MpoeKTupyercs A0 KoHua. Ecnu
ce0ecTONMOCTh PACCUNTAHHOTO BapHaHTa 00JIbIIe Ce0ECTONMOCTH MPEAbITY-
1IeT0, OH OTOpachIBaeTCs, €Cliu MeHblIe — octaercs. [locie aToro
OCYIIECTBIISICTCS TIEPEXO]] K CIEAYIOIEeMY BapraHTy. Tak popmupyercs
MOCJIe10BaTeIbHOCTh BAPMAHTOB TeXHOJIOrn4eckux npoueccoB Ti, To, ..., Ty,
rae C; >C; , T.e. KaX/Iblil MOCICYIOINi BAPHAHT MPENOYTUTEIbHEE

npenpiaymero. Cmpamezus «cHauana suiupsb, 3amem 6271y0b» MpeaycMaTpu-
BaeT 0TOOp HanboJjiee pallMOHAIbLHBIX BAPMAHTOB Ha Ka)KJIOM YpPOBHE, Ha
OCHOBaHUM JIOKAJIbHBIX KPUTEPUEB ONTUMHU3ALUU. [1J1s1 BHIOpaHHOTO
BapHaHTa OCYLIECTBIIETCS AAJIbHENIIEE IPOEKTUPOBAHKE HA CIIEIYIOIIEM,
00J1ee HU3KOM YpOBHE, a OCTalIbHbIE 0TOpachiBatoTCs. B nrore nomyuaercs

Kaxk npencrasis-
€TCS TEXHOJIOTU-
YECKUH Mpouece ¢
TOYKH 3PEHUS
CHCTEMHOTO
nmoaxoja?

yCEUYeHHBIH rpad BapuaHTOB.

CHCTEMHBIN MMOIXO0T ITO3BOISET
MIPECTaBUTh TEXHOJIOTUYECKUI
MIPOIIECC B BUJE MHOTOYPOBHEBOU @
HepapXU4eCKON CTPYKTYpHI. @ @
[lepBriii ypoBeHs — pa3zouenue TII @ @ @
OTJIEJIbHBIE MIEPEXOIBI C @ @ @ @ @

Ha3HaYeHUEeM 000pYyI0BaHUS U

OCHACTKH; TPETUH YpOBEHb — pa30HeHNE NIepEX0/I0B Ha OTAEIbHBIE XOJIbI C
Ha3HA4YE€HHEM PEXKYILEro, BCIIOMOraTeIbHOTO U U3MEPUTEIBHOTO

Ha OT/IebHbIE ONepalnu; BTOPOi
YpOBEHb — pa30ueHue onepanuii Ha
MHCTPYMEHTA, a TAKXKe PEKUMOB 00pabOTKH.




[Touemy anpeca-
1S K KOMIIJIEKC-
HOM JieTaly npe-
IMOYTHTCILHEE,
4yeM ajpecanust K
equauyHomy TII?

[ToToMy uTO, B OTIIMYKE OT €AUHUYHOTO, YHU(DULIUPOBAHHBII
TEXHOJIOTMUECKUH MPOLECC PACHPOCTPAHSIETCS HA TPYNITY JeTajel, 4To
MO3BOJISIET YMEHBIIUTH 00bEM HH(pOpMaLMK, XpaHsIielicsa B 6a3e JaHHbBIX, U
YCKOPHTH Iporiecc noucka. [lomyyeHnble pemenus, Kak MpaBuiio, OJH3KU K
ONTHUMAJILHBIM, TaK KaK YHU(PHUIIMPOBAHHBIA TEXHOJIOTUYECKUHN TIPOIIECC
pa3pabarbIBaeTcs C MPUMEHEHNEM ONTHUMHU3AIMOHHOTO TOJIX0/1a.

Kak BbInmoJiHsIE€TCS
azpecarus 1o
00I1IIIM
XapaKTePUCTUKAM
neranu’?

Anpecariust o o0IIMM XapaKTepUCTUKAM JACTAIA MPOU3BOIUTCS CPAaBHCHUEM
OIMCaHM ABYX OOBEKTOB — aJpecyeMoil U KOMITJIEKCHOH netaneit. s
onucanus ucnoiaszyercs ko ECKJl 1 0CHOBHOM TEXHOJIOTHYECKHUI KO/I.
CpaBHeHME KOMIUIEKCHOM U aipecyeMoi JIeTaneil OCyIIeCTBISIETCS MyTEM

IPOBEPKU UCTUHHOCTH HEONIPEAEIEHHOI O BBICKA3bIBAHUSA: \UJ (m (X ;‘RX IK )),
rae R — otHomenue; X JA — j-s1 XapaKTepUCTUKa aipecyeMoil 1eTau;

X jK — j-1 XapaKTepUCTHKA KOMIUIEKCHOW JETaH.

MoxHO 11 Ha
HIEPBOM JTare
ajzipecalyu noiy-
YUTh OKOHYATEJIb-
HOE pelieHue?

[TockonbKy afpecyeMas JeTajlb MOKET ObITh IOCTaBJIE€HA B COOTBETCTBUE HE
OJIHOI1, a Cpa3y HECKOJIbKUM KOMILIEKCHBIM JIETaJISIM, TO MEPBBI ITAll HE JaeT
OKOHYATEJILHOTO PEIICHUS, a TOJIBKO OMPEIEIsIET MHOKECTBO BO3MOKHBIX
pelIeHUA.

Kak onpenensercs
BHJ UCXOIHOU
3aroTOBKH MPH
MIPOCKTUPOBAHUU
TEXHOIOTHYECKOTO
mpoliiecca MeTo-
JIOM HUCXOJISIIETO
cuHTe3a?

Jl11g BEIOOpA BHJIa 3aTOTOBKU HCIIOJIB3YETCSI MATEMaTUYECKU ammapaT
cootBercTBuil [ =<V,R,G>, re obnacte otnpasinenus V={v1,v2,...vm} —3TO
MHOXECTBO JieTaliel, a 001acTh npuObITUs R={r1,12,...1n} — MHOXECTBO
BUJI0B 3aroToBOK. Kaxkpiit 00beKT V1 BKIIIOUAeT B ce0sl XapaKTEpUCTUKY
JeTau, coAepxailyro nHbopMaiuio o popme U pazmepax JAeTaiu, FpyIe
MaTepHala, TOYHOCTH CBOOOIHBIX Pa3MepoB, M 00beM BhIIyCKa. B 3aBucH-
MOCTH OT YCTaHOBJICHHBIX MPUOPUTETOB MOKHO MOTYYUTh HECKOJIBKO BUJIOB
HCXOJ/IHOM 3aroTOBKU. BBIOOp OCyIEeCTBIsIETCS 110 TaOJIUYHBIM aJITOPUTMAM.

Kak
OCYIIECTBIISIETCS
dbopmupoBaHue
CTPYKTYPBI
ofepaluy 1o
METO/y
HUCXOJIAIIETO
cuHTe3a’?

®opMHUpOBaHKE CTPYKTYPHI Oll€palliy OCYUIECTBIISETCS B TPH dTamna:

1) cocTaBieHne MaTPHILI MPEAIIECTBOBAHUM; 2) TreHepaIus UCXOIHOTO
BapHaHTa CTPYKTYPHI; 3) yTOUHEHHE TIoydYeHHOTro pe3ynbrata. dopmupona-
HUE MaTPUIIbI MPEIIIECTBOBAHUN OCYIIECTBISETCS HA OCHOBAHUU aKCHOM
TE€XHOJIOTMH MAaIIMHOCTPOEHHUsI. ['eHepaius uCX0JHOro BapuaHTa CTPYKTYpbl
OCYIIECTBIISIETCS TOCPEICTBOM YAAICHHUS MUHOPAHTHI (TIPU TOM HCXOHBIN
BapHaHT (popMHpyeTcs ¢ Havaja) Wik MaKOPaHThI (UICXOAHBIN BapUaHT
(hopmupyercs ¢ KOHIIA).

Kaxkue nmpoekTHbie
MPOLEAYPHI U C
KaKo# 1eJIbI0
BBITIOJIHAOTCS TIPU
aJpecaluy K

Anpecanus k ennanyHomy TII BkirogaeT B ce0s1 ueTbIpe MPOSKTHBIE
IIPOLEyphl: IOUCK, aHAJIN3, TapaMeTprudecKas HacTpoliKa U 0(hopMIIeHUE
JNOKyMeHTauuu. Peanuzanus npoueaypsl NOMCKa MpEeArnoaaracT Haluaue
3¢ (HeKTUBHON CUCTEMBI KOJUPOBAHMSI U Pa3BUTON HH(OPMALIMOHHO-
MOMCKOBOM cucteMbl. Eciu morckoBasi cucremMa 0OHapyXKUT HECKOJIBKO

€IMHUYHOMY T€X- | JleTaleii-aHaJIoroB, IPOBOJANUTCS AHAIN3 C LEIIBIO OIIpEIeJIEHUs] Hanbosee
HOJIOTUYECKOMY OJIM3KOT0 MPOTOTUIA. AHAIIN3 BHINOJIHACTCS B MAJIOTOBOM PEKUME.
npoueccy? [Iponenypa napameTpuyecKoi HACTPOUKH 3aKIOYAETCS B KOPPEKTUPOBKE
pa3MepoB, PEKUMOB pe3aHusi, HOPM BPEMEHHU.
Kak [IepBruHOE yropsiioueHue yKpYyIHEHHBIX ONEepalnid MIPOU3BOIUTCS B
OCYILIECTBIAETCS Ipeziesax OJHOTO 3Talla B COOTBETCTBUM C MOPAIKOM BO3PACTAHUS PAHTa
NepPBUYHOE orepaliu, KOTOPbIil COOTBETCTBYET paHry noBepxHocTu. Ecnu ykpynHénnas
YIOPSAIOYECHHE oTepalus COACPKUT Mepexo/ibl 00pabOTKH MOBEPXHOCTENH HECKOIBKUX
YKPYIHEHHBIX PaHroB, TO PAHT OIEpally IPUCBAUBAETCS 110 HAMMEHbILIEMY PaHTy
onepanuii? 00pabaTbIBa€MOil MOBEPXHOCTH.




3.2. KoHTpoJIbHbIE MaTePHUAJIbI VISl NPOBEPKH MPAKTHYECKHX HABBIKOB

3.2.1 OtuéTHbII MaTEpHAII 110 TPAKTUICCKUM U JTaOOpAaTOPHBIM paboTam

[IpakTiueckre pabOTHI 3aKIIOYAIOTCS B BBIMOJHEHUU OOIIUX 3aJaHUl COBMECTHO C
IpernojiaBaTeyeM, C HCHOJIb30BAHUEM METOAMYECKHX YyKazaHuid. CTyIeHT JAEeMOHCTPUPYET
CO3IaHHBIN UM MPOEKT U CTEHEPHUPOBAHHYIO YIPABIIAIOIIYIO IPOrpaMmy.

JIaGopatopHble pabOThI MPEAYCMATPUBAIOT CAMOCTOSTEIIEHOE BBIIOJIHEHHE TPOCKTOB 110
WHIUBUAYAJIbHBIM 33JaHUSIM:

— Co30anue mexHon02uu u ynpasiarOuiell npozpammsl 00padomKku 0emanu «meno
epaujeHuny:

1. Coxpanenue 3D-Moaenu neTany THIA «Te0 BpalleHUs» B (popMare, COBMECTHMOM C

CAM-cucremoi.

2. Otkpertre daitna 3D-monenu B CAM-cucreme, 3aaHHe OPUCHTAIMU U TTapaMETPOB

3aroTOBKH, PACIIO3HaBAHUE KOHTYPHOU KPUBON M KOHCTPYKTUBHBIX 3JIEMEHTOB JCTAIH.

3. IlpoBepka pe3ylbTaTOB aBTOMATHYECKOTO (OPMHUPOBAHUS CTPYKTYpPHI OIEpaIlNy,

KOPPEKTUPOBKA CTPYKTYPBHI.
4. Co3maHue HEIOCTAIOUIMX KOHCTPYKTHBHO-TEXHOJIOTMUECKUX JJEMEHTOB JETallH,
BbIOOp cTpaTreruu oopaboTKH.
5. Bri6op moctoponeccopa Fanuc.
6. I'enepariust ynpapIisionieil MpOrpaMmBbl.
— Co30anue mexHono02uU U YNPAGAAIOWLCH NPOZPAMMbBL  00paAdOmMKU Oemasu
«naumay:
1. Coznanue aiina mnpoekTa, (HOpPMUPOBAHHME OINUCAHUS 3arOTOBKH, OMNpEICIICHUE
MI0JIO’KEHHUS YCTaHOBA.

2. 3ananue aTpuOyToB 00pPabOTKH.

3. Co3aHue KOHCTPYKTHBHO-TEXHOJOTMYECKHX DJJIEMEHTOB JETalld THUIA «ILIUTa,
BBIOOp cTpaTteruu oOpaboTKH.

4. Bei6op noctporieccopa Siemens.

5. I'enepanus ynpasisiolen NporpaMMsl.

6. 3arpy3ka ympasistonieid nporpamMmmbl B cuctemy UYIIY (cumynsarop mporpammHOM

o0paboTtku Sinutrain, craHok Demo milling machine) u mogenupoBanue o0pabOTKH.

B oruére mOmKHBI OBITH MPENCTABICHBI PE3YABTATHl PA0OTHI (IPOSKTHBIE PEIICHHUS BCEX

yYpOBHE) 1 HEOOXOAMMBIE MOSICHEHUS K HUM, TIOSCHSIOIINE TIOCTIEI0BATEILHOCTh BBIMOTHEHHBIX
JIEUCTBUIL.

3.3. KoHTpo/ibHBIEe MaTepHAJIbI VIS IPOBEPKH YPOBHS OCTATOYHbIX 3HAHUH

1. Yemy pasen kosgpguyuenm aopecayuu, eciu aopecyemas O0emaib UMeem Ccemb
nosepxHocmeti, a KOMNJIEKCHASI — 08eHaA0yamv, U 08¢ HNOBEPXHOCMU aAOpecyemol Oemanu
Omcymcmaeyom y KOMNJIeKCHOU oemanu?
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Ilpasunvuviit omeem: 6 (5 6annoes)
2. IlpunyunuanvHas cxema mexHoi02u4ecKo20 npoyecca — 3mo...
a) MOCIIE0BATEIHLHOCTh ATAMOB MPOSKTUPOBAHUS TEXHOJIOTHYECKOT0 IPOIecca;
0) mepeyeHb yMmopsAJ0UYCHHBIX 3TAllOB 00PabOTKY;
B) MOCJICIOBATEIILHOCTh ~ TEXHOJIOTMUECKUX  IEPEXOAO0B, OTHOCSIIUXCS K  OJHOU
orepauu;
') MepedeHb TEXHOJIOTHUECKUX OTEPAIIH.
Ilpasunvuwviit omeem: 6 (5 6annos)
3. Ynopsoouenue ykpynnénnvix onepayuti npouzgeooumcsi:
a) Ha OCHOBAaHUU XapaKTEPUCTUK TEXHOJIOTHUECKOr0 000pYyI0BaHUS;
0) Ha OCHOBAaHUU XaPAKTEPUCTUK PEKYILETO HHCTPYMEHTA;
B) Ha OCHOBAaHUU THIIOB 00pabaThIBaEMbIX MOBEPXHOCTEH;
I') Ha OCHOBAaHWUU PAHTOB MIOBEPXHOCTEH.
Ipasunvuvtii omeem: 2 (5 6annos)
4. Ha kakom osmane npoeKmupo8aHusi MexHOI02UYECKO20 Npoyecca Memooom
HUCX00Aue20 CuHme3a UCnoib3yemcs Mampuya npeoulecmeo8aHuil?
a) Ha dTarne pazpadoTKH NPUHIMITHAIBHONU CXEMBI;
0) Ha aTarne (opMUPOBAHMS MAPIIPYTHON TEXHOJIOTUY;
B) Ha dTane GopMHUPOBAHUS CTPYKTYPHI OTICPAIUH;
r) Ha »Tane GopMUPOBAHUS MEPEXOIOB.
Ilpasunvusiit omeem: 6 (5 6annos)
5. Vemanosums  coomseemcmeue  medcoy  memodamu  a8MoOMAmMu3UpPOBAHHO20
NPOEKMUPOBAHUSL MEXHOLOSULECKUX NPOYECCO8 U UX 0COOEHHOCMAMU

Meton OcobeHHoctu

1. Meron anpecanuu K a) Merox >ppeKkTHBeH npHu 3ayCcKe B IPOU3BOJCTBO IPYIIIbI
enuanaHomy TII OJIM3KUX IO TUIIOPA3Mepy JIeTaje;

2. Meron aapecanuu K 0) Ilpumensiercs Npu MHIUBUYaJIbHOM POEKTUPOBAHUM;
yauuipoBanHomy T1I B) TpeOyercs 6ombiI0l 00BEM KOMIBIOTEPHON MaMSITH JUISI
3. Metop cuHTe3a XpaHEHUs IPOTOTHUIIOB.

Ilpasunvuvie omeemowi: 1 —6, 2 —a, 3 — 0 (5 6annos)

6. Kaxyro u3 npeonosiceHHviX KOMNIEKCHbIX Oemanell yenecooOpazHo evlopamuv O

NPOEeKMUpPOBanUs ~ YHUDUYUPOBAHHO2O — MEXHOIO2UUEeCKO20 — Npoyeccd, UCHONb3YeMO20 8
oanvHevuem 0Jis pazpabomku MmexHoI02UYecKo20 npoyecca Ha aopecyemyro 0emab?

' i
AnpecyeMas neTah : Komuonekcnas neraas Ne 2

7777777
2

Kommnnexkcras aerams Ne 1

2
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a) Kommekchas neranp Nel;
0) Kommuexcuas netanp No2;
B) KommekcHas neranp Ne3;
r) Hu onHa U3 HUX HE TTOIXOIUT.




Ilpasunvuviit omeem: ¢ (10 6an108)
7. Umo npeocmasnsiem cobou onucarue 0emanu Ha nepeom yposHe 0emaiuzayuu?
a) MO3JIEMEHTHO-TOYEYHOE OMMCAHUE JICTANIH;
0) omucaHue JAeTalu Kak eJMHOr0 LEeI0ro;
B) ONHCAHHE 3arOTOBKH;
I') ONHMCaHHE MOBEPXHOCTEN JAETaIN U CBSI3E MEXIy HUMU;
Ilpasunvuviit omeem: 6 (5 6an108)
8. Om yezo 3a8ucum MaKCUManibHO 803MONCHOE KOIUYECHBO NPOCUUMAHHBIX 8APUAHIO8
npu NposedeHulr CMpYKmypHoUu OnmuMuzayuu?
a) OT MPOrPaMMBbI BBIITYCKa U3/ICIIHIA;
0) OT MOIIIHOCTH KOMIThIOTEPA, HA KOTOPOM BBITIOJIHSIOTCS PACUETHI,
B) OT BHJIa BHIOPAHHOM 3arOTOBKH.
Ilpasunvuviit omeem: a (5 6an108)
9. Kakoe u3 npeocmasieHHvlx 02panudenuli MOJMCHO He YYUMbleams npu OnmumMu3ayuu
YUCMOBOU MOKApHOU 00pabomku?
a) Mo KUHEeMAaTHUKe CTaHKa;
0) 1o cToiKoCTH;
B) 10 MOITHOCTH CTaHKa;
) IO LIEPOXOBAaTOCTH;
1) 10 MPOYHOCTH MEXaHU3Ma Mojay CTaHKa;
€) IO MPOYHOCTH JEPKABKH pe3la;
) 110 JKECTKOCTH PEXKYIIEr0 MHCTPYMEHTA.
Ilpasunvuwviit omeem: e (5 0an1086)
10. Kpumeputi onmumusayuu — 3mo...
a) yCJIOBHE BBIOOpA OHOTO PEIICHUS U3 MHOTHX;
0) mokasareib, OLEHUBAIOIINI HEOOXOIMMOCTD MTPOBEICHUS ONITUMHU3ALINN;
B) (pyHKLHS OT ONTUMHU3UPYEMBIX APAMETPOB;
I') OCHOBaHME IS IPUMEHEHHSI ONTHMH3AI[MOHHOTO MOX0a.
Ilpasunvuvie omeemowi: a, 6 (5 6annos)
11. Memoo npsamoco npoekmupo8aHus mexHoI02ULecKko20 Npoyecca OCyWecmesiemcs. ..
a) TTOCPEACTBOM JOPAbOTKHU yiKe UMEIOIIETOCS TEXHOJIOTHIECKOTO MPOoIlecca-aHallora;
0) mocpeACcTBOM BHIOOPA CYIIECTBYIOIIETO TEXHOIOTUYECKOTO Mpoliecca U3 0a3bl JaHHBIX
0 €ro KOJY;
B) Ha OCHOBAaHMM HMEIOIIEHCS WHPOPMAIIUU O TepexojaxX, HeOOXOMUMBIX A CHATHUS
MIPHITYCKA;
') MOCPEICTBOM BBIOOpA THIOBBIX MPOEKTHBIX PEHICHUN Pa3IHMYHOTO YPOBHS M3 0a3bl
JAHHBIX B INAJIOTOBOM PEXKHUME.
Ilpasunvnviit omeem: 2 (5 6annos)
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