


KoMmmiekTt OLCHOYHbIX MAaTE€PHUAJIOB 110 TUCHMUIIJINHE
«AMuTAIIMOHHOE MOJACITUPOBAHUEC TEXHUIECCKUX CUCTEM»

3ajaHus 3aKPbITOr0 THUIIA

3ajaHus 3aKPBITOr0 TUIIA HA BHIOOP NMPABUJIBLHOTO 0TBETA

1. Boibepume 00uH npaguivtulil omeem

Kaxkoit u3 mpoueccoB B TEXHOJIOTMYECKON CHUCTEMEe ropsiued ITaMIIOBKH HE
OTHOCHUTCS K MPOIIECCaM C paclpeeICHHbIMU MTapaMeTpamMu?

A) edopmanus 3aroTOBKU

b) TpancrnopTupoBaHHe 3arOTOBKU MEXIY ONEPaAIIUSIMHU

B) HarpeB meramna

I') OxnaxaeHne MeTajnia

IIpaBunbHBIN OTBET: b

Komnerenuun (uaaukaropst): 11K-7

2. Bvibepume 00uH npaguivHulll 0omeem

Kakoli u3 BUI0B ONMCaHNs] TEXHUYECKUX CUCTEM SIBIISIETCS ONMCAHUEM 3aKOHA
(GYHKIMOHUPOBAHUSI CUCTEMBI C MOJTHOCTHIO U3BECTHBIMU MTapaMeTpamMu?

A) Tumna «4epHbIH SIUK»

b) Tuna «Oemnblii (IpO3payvHbIii) AIIHK

B) He mapameTpu30BaHHbII 3aKOH (PYHKIIMOHUPOBAHHUS

') ITapameTpu30BaHHBINH 3aKOH (YHKIIMOHUPOBAHUS

IIpaBuibHBIN OTBET: b

Komnerenunn (uaaukarops): 11IK-7

3. Bvibepume 00uH npasuibHulll omeem

JIJ1st Kakoro MeToAa MOACITUPOBAHUS MPUHATO MPUMEHSATH B KQUECTBE MOJICIIH,
MaTepuaybl, AHAJIOTHYHBIC [0 TPHUPOAEC HCIOJB3YeMbIM B TIPOU3BOJICTBEHHOM
npoiecce?

A) ®u3NYECcKoro

b) Ananorosoro

B) Marematuueckoro

I') 'eomeTpuueckoro

[TpaBusnbHBIN OTBET: A

Komnerenuun (uaaukarops): 11K-7

4. Bvibepume 00un npasuibHulil omeem

JJist Kakoro MeToja MOJICIMPOBAHUS HE BaKHA MPUPOJIa MaTepurana?
A) ®usznyeckoro

b) Ananorosoro

B) Marematuueckoro

I') 'eomerpuueckoro

IIpaBunbHEIM OTBET: B

Komnerenuun (uaaukarops): 11K-7



5. Bvibepume 00un npasuivHulii omeem

Kako#i Bug mogodus TpedyeT 0053aTeIbHOTO COOMIOICHUS YCIOBUHN MO00MS
nehopMalmOHHO-CUII0BOM CXEMBbl, TEMIIEpaTypPHO-CKOPOCTHOTO pexuma,
MEXaHUYECKOTO PEKUMA U KOHTAKTHBIX YCIOBUIN?

A) I'eomeTpuyeckoe

b) ®usznueckoe

B) Mexanuueckoe

I') BuzyanbHoe

IIpaBunbHEIM OTBET: B

Komnerenuun (uaaukarops): 11K-7

6. Boibepume 00un npasuivbHblii omeem

Kakoii wmeronq MojenupoBaHuUs HE OTHOCUTCSI K aHAJIOrTOBOMY THILY
CICAYIOIINI?

A) ®oToymnpyroctu

b) DnekrpomonenupoBaHus

B) IonspuzannoHHO-ONTUYECKUM

I') PacTsbkenust Ha pa3pbiB

[IpaBunbHbIM OTBET: [’

Komnerenuun (uaaukaropst): 11IK-7

7. Bvibepume 00un npasuivHblii omeem

Kakoii Bua mogo6ust Mexay nNpuMeHseMOi MOJAENBI0 U HATYPHBIM 00BEKTOM B
$uznyecKOM MOAEIMPOBAHUN HAaUOO0JIee ABIISETCS BaXKHBIM

A) lepopmaronHo-cHUI0BOE

b) TemmiepaTypHO-CKOPOCTHOE

B) Mexanunueckoe

I') KonTakTHOE

[TpaBusnbHBIN OTBET: A

Komnerenuun (uaaukarops): 11K-7

8. Bvibepume 00un npasuibHulil omeem

JIst Kakoro MeToJa MOJICIMPOBAHUS JOIMYCKACTCS MPUMEHSTh MOJCIIbHBIE
MaTepuaibl, WHOW TPHUPOIALI B CPaBHEHWHU C WCCICIYEMBIMH B peaIbHOM
IIPOM3BOJCTBEHHOM ITpoLiecce?

A) ®usznueckoro

b) Ananorosoro

B) Marematuueckoro

I') 'eomerpuueckoro

[IpaBunbHbIN OTBET: b

Komnerenuun (uaaukarops): [1K-7

9. Bvibepume HeckoOnbKO NpasUIbHBIX OMEENo8

Kakue cnoco0Osl kinaccuukaluy TEXHUYECKHMX CHCTEM XapaKTEpU3YIOT HX
OTHOIIEHHE K OKpY»Xarouieil cpene?

A) UckycctBeHHbIe (Opyausi, MEXaHU3MBbI, MAIIMHBI, aBTOMATbhI, POOOTHI U T.1I.)

B) OTkpBITBIC (€CTH OOMEH pecypcaMu ¢ OKPYIKaIoIIeH cpeaoi)



B) EcrecTBeHHbIC (5KUBBIC, HE)KUBBIC, IKOJIOTUUYECKUE, COIIMATILHBIC H T.JI.)
I') 3akpbIThie (HET OOMEHA pecypcaMu ¢ OKPYKaroIel Cpe1oit)
[IpaBunbHbIi OTBET: b, I’

Komnerenuun (uaaukarops): [1K-7

10. Boibepume Heckonbko npasuibHbIX OMBEMO8

Kakue crocoOsl kinaccuukanuy TEXHUYECKUX CHCTEM XapaKTepPU3YIOT MX IO
OIMCAHUIO IEPEMEHHBIX CUCTEMBI?

A) C HesBHBIMH ITEpEMEHHBIMU

b) C kayecTBEHHBIMH TIEPEMEHHBIMH (MMEIOIIKME JIUINL COJICPIKATEIBHOEC
OTIMCaHUE)

B) C  konuyecTBEHHBIMH MMEPEMEHHBIMH  (MMEIOIIUE JUCKPETHO  HIIH
HENPEPHIBHO ONMUCHIBAEMbIE KOJIMYECTBEHHBIM 00pa30M MepeMeHHbIE)

I') CmemanHOro (KOJIMYECTBEHHO-KAYECTBEHHOE) OMMCAHUS

[IpaBuneHbii OTBET: b, B, I’

Komnerenumu (nuaukaropsl): [TK-7

3aZ[aHI/Iﬂ 3aKPLBITOI0 THIIA HA YCTAHOBJIICHHUE COOTBETCTBUA
1. YVemanosume coomeemcmesue munos MOO@JlupOG(ZHu}Z gbOpMOuSM@H@HM}Z u

ux xapaxmepucmuk. Kascoomy snemenmy 1e6oeo cmoadya coomeemcmeyent moJibko
00UH IEMEHM NPABO20 CMOIOYA.

Tun XapakTepucTHUKa

1) KoHeuHo-351eMEHTHOE MO/ICTTMPOBAHNE A) HE MEHSIET
(dbopMon3MeHeH U, TPU U3MEHEHUH Tre€OMETPUUYECKUX
HaANPSHKEHHO-1e(OPMUPOBAHHOTO napaMeTpoB MOJIS
COCTOSTHUS

2) I'paHUYHO-3IEMEHTHOE MOJCITUPOBAHKE b) HE 3aBUCHUT OT yCIIOBHH
dbopMon3MeHeH U, TPU H3MEHEHUH JTUCKPETH3AINH
HaNPsHKEHHO-ehOPMUPOBAHHOTO
COCTOSTHUS

3) MogenupoBanue HOPMOU3MEHEHHUS B) c1a00 3aBUCHUT OT
METOJIOM J1e()OPMHUPOBAHHOTO YCIIOBUI TUCKpPETU3aLUU

MHOTOTPaHHHKA, IPU U3MEHEHUHU
KOHTaKTHOTO TPEHUS
4) KoHEYHO-3JIEMEHTHOE MOJICITHPOBAHHE I) TpeOyeT U3MEHEHUS
dbopMon3MeHeHNs, TPU U3MEHEHNUN YPOBHS JUCKPETU3AINN
KOHTaKTHOTO TPEHUS
[TpaBunbHbIl oTBeT: 1-17, 2-B, 3-A, 4-b
Komnerenuun (uaaukarops): 11K-7

2.  Ycmanosume — coomeemcmeue  cnocob6oe  Ouckpemuzayuu  npu
UCNONb308AHUU  PASTUYHBIX  YUCAECHHBLIX Memo008 MOOeIUPOBaAHUs 0O0BEMHO20
NAACMUYeCcK020 (BopmousMeHeHuss u ux onucanuil. Kascoomy snemenmy 1e6020
cmoabya coomeemcmayenm moibko 0OUH 1eMEeHm npasoco cmoaoyd.

Crioco6 muckpeTusau Onucanue
1) JIuckpern3anus 3aroTOBKH IPH A) HempepbIBHOE pa3OHUEHUE BCETO



MOJCIUPOBAHNH MCTOAOM 00BEMa 3arOTOBKH HAa 00BEMHEIC

T'PaHUYHBIX SJIEMEHTOB, IOTTyCKAeT DIIEMEHTBI

2) JluckpeTH3arus 3arOTOBKH MPH B) cBoOOaHOE pa3duecHHE
MOJICTTMPOBAHUHN METOJOM KOHEUHBIX MOBEPXHOCTH 3arOTOBKHU C
DIIEMEHTOB, JIOMYCKaeT MIOMOIIIBIO CETKH B 3aJaHHON

JIByMEpHOU 00J1aCTH

3) Juckpern3anms 3ar0TOBKH IPH B) cBoOomHOE pazoueHue
MOJIETMPOBAHUHU METOJIOM KOHEYHBIX MOBEPXHOCTHU 3arOTOBKH Ha
pa3HOCTEeH, T0MyCKaeT TJIOCKUE DIIEMEHTHI

[IpaBunbHbIM OoTBET: 1-B, 2-A, 3-b
Komnerenuun (uaaukaropst): 11IK-7

3. Vcmanosume coomeemcmeue onucawmuti mMemooog MOOeIUPO8aAHUs
onepayuii 0bpabomxu oOasieHuem u ux Hazeaumuu. Kadgxxcoomy siemenmy ne602o
cmonbya coomeemcmeyem moJibKo 0OUH dNeMeHm npago2o cmoioya.

Onucanue Meroaa HasBanue
1) YucieHHBIM METOIOM SIBIISIETCS A)  HHXEHEPHBIH METO
2) Jlaet pellieHre B BUE KOMITAKTHOM b)  Meron BepHei oLieHKU
hopMyIIbl
3) MoXeT peaar30BbIBAThCS UCKIYUTEITBHO B)  meron rpaHMuHBIX
OCPEJICTBOM T€OMETPUUECKUX MOCTPOCHUI AJIIEMEHTOB
4) TlpuOauKeHHBINH YHEPIeTUUCCKUI METO/I, ) w™eron
OCHOBAaHHBIA Ha 3KCTPEMaTbHBIX nehopMUPOBAHHOTO
OPUHIIMIAX TEOPUH MITACTUYHOCTU MHOTOIpaHHHKA

[IpaBunbHbIl oTBET: 1-B, 2-A, 3-T', 4-b
Komnerenuun (uaaukaropst): 11K-7

4. Yemanosume coomeemcmeue ocobeHHocmell MOOeIUpo8aHusi npoyeccos
0bpabomku Mmemannos oOasieHuem ux onucanuam. Kadsxcoomy snemenmy 1e6020
cmonbya coomeemcmeyem moybKo 0OUH dNeMeHmM Npago2o cmoibya.

Oco0eHHOCTh MOICTTMPOBAHUS Omnwucanne
1) Oco0OeHHOCTBIO MOACITUPOBAaHUS A) KOHTPOJb (haKTopa CTAOUILHOCTH
TIPOIIECCOB XOJIOTHOW 0OBEMHOI TEMIIEPATyphl Ha BCEX Mepexoax

IITAMITOBKU SIBJISIETCS

2) OcCOoOCHHOCTBIO MOJICIUPOBAaHUST b))  KOHTPOJIb KOHTAKTHOTO TPEHUS
MPOIIECCOB TOpsUe 00BEMHON MHCTPYMEHTA C 3aTOTOBKOM
IITAMIIOBKHU SIBISIETCA

3) OcoOeHHOCTBIO MOICTTHPOBaHUsT  B)  y4éT CyliecTBeHHOTO

IPOIIECCOB MOIYTropsueit 1e(OPMAMOHHOTO YIIPOYHCHHS
00BEMHOM MITAMITOBKY SIBIISIETCS Mmarepuana

4) OcoOeHHOCTBIO MOieTHpOoBaHus [) KOHTpPOIb (hakTopa BpEeMEHH B
MPOIIECCOB TITYOOKOH BBITSKKH YCIIOBHSIX TIPOSIBIICHUSI BRICOKOH
M3 JIUCTOBOM 3arOTOBKH TUIACTUYHOCTH MaTepuaa

IIpaBunbnsiil oTBeT: 1-B, 2-1", 3-A, 4-b
Komnerenuun (uaaukarops): 11K-7



3ajaHns  3aKpBLITOr0 THNA  HA  YCTAHOBJIEHME  TPaBUJILHOM
MocJIe10BaTeIbHOCTH

1. Yemanosume NPasUILHYI0 nocn1e008amenbHOCHb 5Mmanos
MaAmMemMamuyecko20 MoOeIuposanus. 3anumume npasuibHylo nOCi1e008amenlbHOCMb
OYK6 clieea Hanpaso:

A) Be16op MeTona perieHus

b) KomnbroTepHOo€E UCCae0BaHNE U BHIYUCIUTEIbHBIA SKCIEPUMEHT

B) Pa3zpaboTka 1 mpuMeHeHne IporpaMMHOT0 00ecrieueHus

I') [locTpoeHre MaTeMaTHYECKOH MOJIEIIN

JI) O6paboTka W aHaNMM3 PE3yJIbTATOB BBIUUCIUTEIHHOTO SKCIIEPUMEHTA

[TpaBunbHbiil oTBET: I, A, B, b, ]

Komnerenuun (uaaukarops): 11K-7

2. Yemanosume npasuibHyo nocied08amenbHOCHb 9Mano8 8blYUCIUMETbHO20
9KCnepuMeHma. 3anuuiume npasuibHy10 NoC1e008amelbHOCHb OYKE Clleea Hanpaso:

A) Co3nanue MeTo/1a pacyera

b) [IpoBeaenune pacyeToB Ha KOMIIBIOTEPE

B) [locTpoenue MareMaTuueckon MoeNu

') O6paboTka pe3yabTaTOB pacueToB

1) YTouHeHne MaTeMaTHIECKO MoJIeH (Mpy HeOOXOAMMOCTH)

E) PazpaboTtka nporpamMmbl

[IpaBunbubiii otBeT: B, A, E, b, I, /I

Komnerenunn (uaaukaropsr): 11K-7

3. Ycmanosume npasunvuylo nociredosamenbHOCMb  2MANOE  YUCTEHHOU
peanuzayuu  Memood  KOHEYHbIX  JIeMeHmo8.  3anuwiume  NPABUTLHYIO
nocnedoeamenbHOCmyb OYK8 Cl1e6a Hanpaso:

A) Ompenenenue anmpoKCUMUPYIOIMIEH (QYHKIMU JJIsT KaXKJIOTo, JJIEMEHTa
(ompenenenue PyHKIUM 2JIEMEHTA)

B) O6benrHeHne KOHEUHBIX AJIEMEHTOB B aHCAMOJIb

I') Beigenenne KOHEYHBIX SJEMEHTOB (pa3OueHue 3aJaHHOM 00JacTH Ha
KOHEUYHbIE JIEMEHTHI)

J1) OnpeneneHrie BEKTOPa y3JI0BBIX 3HAUCHUN (PYHKITIU

[IpaBunbnbiil oTBeT: I', A B, /]

Komnerenumn (uuaukaropsr): [TK-7

4. Vcmanosume npasunivbHylo NocCie008ameNbHOCHb 2MANn08 CUCMEMHO20
ananuza. 3anuwiume NpasUIbHYI0 NOCIE008AMENbHOCb OVKE Cle8d Hanpaeo:

A) ®opmynupoBKa 1eiel UCcClieI0BaHus

b) ®opmynupoBka npob6siemMbl, MOCTAHOBKA 3aa4H

B) Ucneitanue, Bepudukanus GyHKIIMOHUPOBAHUSI CUCTEMBI

I') Beiaenenue cucteMsl U MOACUCTEM, UX CBSI3EH

J1) YTouHeHue, KOPPEKTUPOBKA PE3YJIbTATOB UCIIBITAHUSI CUCTEMBI

[TpaBunbnsiii oTBeT: b, A, I', B, /I

Komnerenunn (uaaukaropsi): 11K-7



3ajjaHnsi OTKPBITOrO0 THIIA
3aaHusA OTKPBITOI0 TUIIA HA IONOJIHEHHEe

1. Hanuwume nponywenHnoe ciogo.

OcHoBHOIA LEbIO peanu3anuu bu3nuecKoro MOJEJIMPOBAHUS
TEXHOJIOTUYECKUX MPOILECCOB KY3HEUHO-IITAMIIOBOYHOI'O MPOU3BOJACTBA SIBIISIETCS
JIOCTUKEHUSI COOTBETCTBUS MU YCIIOBHI1 :

[IpaBUIIBbHBIN OTBET: PAMOHATBLHOCTH, ONTUMAJILHOCTH.

Komnerenunn (uaaukaropst): 11IK-7

2. Hanuwume nponywenmoe cnoeo.

@u3nyeckoe MOJEIUPOBAHUE TEXHOJOTMYECKUX IPOLECCOB  KY3HEUHO-
HITAMIOBOYHOTO  IMPOM3BOACTBA TAaKXKE€ CBOJUTCA K M3YYCHHUIO  BIIMSHHS
IJIaCTUYECKON iehopmManuu Ha CTPYKTYpY U

[IpaBUIBbHBIN OTBET: CBOKWCTBA METaJLIa

Komnerenumu (nuaukaropsl): [TK-7

3. Hanuwume nponyweHnnoe ciogo.

du3znueckoe MOJICTUPOBAHUE TEXHOJOTUYECKUX IMPOIECCOB  KY3HEUHO-
IITAMIOBOYHOTO  IPOM3BOJCTBA 4Yalle BCEro CBOAUTCS K  OMPEACIICHUIO
TEXHOJIOTUYECKHUX .

[IpaBUIIbHBIN OTBET: YCUIUHI

Komnerenumu (naaukarops): [TK-7

4. Hanuwume nponyujeHHble Cl08d.

[IpuHIIMTIHAIBLHOE pa3udKe IPOIECCOB IPECCOBAHUS (BBIIABIMBAHHS) U
BOJIOUCHUS OTIPEICACTCS B ovare AehopMaIiy CXeMOKH

[TpaBUIBHBIN OTBET: HAMPSHKEHHOTO COCTOSTHHS

Komnerenuun (uaaukarops): 11K-7

5. Hanuwume nponywennvie cnosa.
HccnenoBanue, BBHIMOJIHSIEMOE Ha MOJEISIX HHOW (PU3MYECKOM NPHUPOIBI B
CPaBHEHHMH C HATYPHBIM OOBEKTOM, OTHOCUTCA K MOJEIUPOBAHUIO 3TUM METOJIOM —

IIpaBuIbHBIN OTBET: AHAJIOTOBBIM
Kommnerennmu (naaukarops): [TK-7

BaHaHl/lﬂ OTKPLITOI'O THIIA ¢ KPATKUM CBOﬁOI[HLIM OTBETOM

1. Hanuwume nponywennoe cirogocouemanue.

[Ipu pemiennn oOpaTHBIX 3a7a4 (POPMOM3MEHEHUS HWMEHHO 3TOT aJTOPUTM
CUMTAETCS YHMBEPCAIbHBIM JUIS JIFOOBIX METOJOB MOJEIMPOBAHMS, HO IPHU ITOM
OpPraHM3al[MOHHO CYMTAeTCs HauboJiee TPOMO3IKMM M Ha3bIBAETCS aAJITOPUTMOM
oOparieHus .

[IpaBUIIbHBII OTBET: ABMXKEHUS Ae(POPMUPOBAHUS.

Komnerenunn (uaaukarops): 11K-1




2. Hanuwume nponywenHoe clogocouemanue.
[IpeumymiectBeHHO 3TOT Meron B OMJI mpumensercs ajis pacué€ra 3ajaad
pacrpeniefieHdss TeMnepaTypbl Mo 00bEMY pacu€THBIX OOBEKTOB W Ha3bIBACTCS

[TpaBUIBHBIN OTBET: KOHEYHO-PA3HOCTHBIM, METOJIOM KOHEYHBIX Pa3HOCTEN
Komnerenunn (uaaukarops): 11K-1

3. Hanuwume nponywennoe crogocouemanue.

B srom umcrneHHoM meTtone auckperusanus (ammpokcumarnusi) Gopmer 3D-
00BEKTa, MOJBEPracMoro MOJEIUPOBAHUIO (POpMOMIMEHEHHs, TpousBoautcs 3D-
AJIEMEHTAaMH, 4 METOJI Ha3bIBAETCS

[IpaBuIIbHBIN OTBET: METOAOM KOHEUYHBIX JJIEMEHTOB

Komnerenumu (nuaukaropsl): [TK-1

4. Hanuwume nponywennoe ciogocovemanue.

B sToM uncienHoMm metone auckpeTusaius (amnmpoxkcumanus) Gopmbl 3D-
00bEKTa, IMOJBEPraeMoro MOACIUPOBaHUI0 (HOPMOM3MEHEHHUS, Mpou3BoauTcs 2D-
nJIEMEHTAaMH, a METOJI Ha3bIBACTCS .

[IpaBuiIbHBIN OTBET: METOJOM TPAHUYHBIX JIEMEHTOB.

Komnerenunn (uaaukarops): 11K-1

3agaHus OTKPBITOrO THIIA C Pa3BEPHYTHIM 0TBETOM

1. Ilpoyumaume mexcm 3a0anus. Ilpodymavme 102uKy u noaHomy omeemd.
3anuwume omeem, UCNONL3YSL KOMNAKMHbLE POPMYTUPOBKUL.

Oxapaktepu3yiite 00OOIIEHHYI0O MAaTeMaTUYECKyl0 MOJENbh MPOILIECCOB
00pabOTKH METAJJIOB JIaBJICHUEM.

Bpewmst Beinmonnenus — 10 muH.

Oxunaemblii  pesyibTar: (OO000IIEHHAsS MOJEIh MPOLECCOB  00paboTKu
METaJUIOB JaBJICHUEM MOJKET OBITh MPEICTABIICHA B BHJIC HEKOTOPOTO aOCTPaKTHOTO
0JI0Ka, pearrupyrouero Ha 3MEeHEeHHe BEKTOpa BXOAHBIX mapamerpoB {X} = {X1, ...,
XN} COOTBETCTBYIOIIMM M3MEHEHHEM BBIXOJHBIX mapaMeTpoB {Y} = {¥Y1, ..., ¥n}:

X—| Z —Y

Bxoansie mapametper {X1, ..., XN} npuHATO JeMUTh Ha HaOIO1aeMble
(mocTymHbIe U3MEPEHHUI0) U HEeHalJtogaeMble, a HaOJIOaeMble Ha YIPaBIISIEMbIE U
Heynpasisiemble. Takoe JeneHure napameTpoB B 3HAYUTENbHOW CTENEHU YCIOBHO U
3aBHCHUT OT TEXHUYECKOTO YPOBHS KOHTPOJIbHO-U3MEPUTEIHHON amnmaparypsl. Beioop
yIpPaBIsEMbIX TApPaMETPOB OMPEIENISICTCS B OCHOBHOM BHJOM pEIIAEMbIX MpH
MoJeNnupoBaHuM 3anad. [IpuMeHuTenbHO K mporeccaM oOpabOTKH METalJIOB
JABJICHUEM MO>KHO BBIJICIUThH CIIEAYIOIINE BXOAHBIC TapaMeTPh:

— IIapaMeTphl MaTepralia 3ar0TOBKHU: XUMHUECKHI COCTaB, CTPYKTYpa, PU3HUKO-
MEXaHMYECKHE CBOMCTBA;

— reOMETPUYECKHUE MTapaMeTpbl 3aTOTOBKU: (hopMa, pa3Mephl;



— METPOJIOTUYECKUE MapaMeTpbl 3aroTOBKU: OTKJIOHEHHE (OpPMbI, TOYHOCTh
pa3MepoB, HIEPOXOBATOCTh MOBEPXHOCTH;

— T€OMETPUS U pa3MePbl UHCTPYMEHTA;

— TEMIIEPATYPHO-CKOPOCTHOM PEXKUM 1€(POPMUPOBAHUS;

— KOHTAKTHBIE YCIIOBUSI.

BrixogHple mapamMeTpbl MOJENH MPOIECCOB 00OpabOTKH METAJIOB JaBJICHHEM
MIPEICTABIISIOT COOOM OOBIYHO TEOMETPUUYECKUE, pa3MepHbIC, (U3HUKO-MEXaHUUECKHE
XapaKTEPUCTUKU U CTPYKTYPY METallia U3JEHi, a TAK)Ke KOMITJIEKCHBIE ITOKa3aTeH
npoiiecca (Ipou3BOUTENbHOCTh, CTOUMOCTD MPOYKIIMH U T.1I.).

Kpurepuii  orneHuBaHUsA:  JIOTUMHOCTh  MPEJCTABICHHOTO  OMHCAHUS
0000IIEHHOW MOJIEJN TPOILIECCOB OOpabOTKM METANIOB JIaBJIEHWEM, HAJUYUE B
OTBETE MIEPEUNCIICHUS BXOIHBIX TAPaMETPOB.

Komnerenunn (uaankarops): 11K-7

2. Ilpoyumatime mexcm 3adanus. Ilpodymaiime n02uky u noiHomy omeemd.
3anuwume omeem, UCnONL3YsL YemKUe KOMNAKMHbLE (POPMYTUDOBKU.

[lepeuncnure TpeOOBaHUS, MNPEABSIBISEMbIE K MATEMATHUYECKUM MOJEISM,
JTATE UM OLICHKY.

Bpewmst BeimonaeHus — 10 muH.

Oxunaemblid  pe3ynbraT: K MaremMaTH4eckKuM MOJEISM MPEIbSIBISIOTCS
pas3nuyHble, TPEOOBaHUS, OCHOBHBIMU M3 KOTOPBIX SBISIOTCS aJ€KBATHOCTD,
YHUBEPCAIBHOCTh 1 IKOHOMUYHOCT.

AJIleKBaTHOCTb. Mojenb cuMuTaeTcsl aJeKBATHOW, €CIIM OTpa)kaeT CBOWCTBA
00BEKTa MOJICIUPOBAHUS C MPUEMIIEMON TOYHOCTHIO. TOYHOCTH MOJIENH JIOJDKHA
OBITH TOCTATOYHOM JJIsi pelIeHUs! MOCTAaBJICHHBIX HCCleAoBaTeNeM 3a1a4. TOYHOCTh
OTIPEJIEIISIETCS] KaK CTETEHb COBIAJICHUS BBIXOJIHBIX MAPAMETPOB 0OBEKTA U MOJIEIH.

YHuUBEpCaTbHOCTh. YHUBEPCATBHOCTH MOJIEIU OMNPEACNISIETCS YUCIOM U
COCTaBOM BHYTPEHHUX (AKTOPOB M BBIXOJHBIX MMAPAMETPOB, OTPAKAIOUIUX
YUYUTBHIBAEMbIC B MOJICJIA CBOMCTBA. Y BEJIMYCHUE UUCIIA YUYUTHIBAEMBIX BHYTPEHHUX
(haKTOpOB pacmmpsieT 00J1acTh MPUMEHUMOCTH MOJEIN, HO CYIIECTBEHHO YCIOKHSET
ee. BbIOOp COBOKYMHOCTH BBIXOJHBIX MAapaMETPOB MOJIENIM HEOJHO3HAYEH, OJTHAKO
TUIsi OONBIIMHCTBO OOBEKTOB MOJICTUPOBAHMS YUCIO W TIEPEUYCHb YUYUTHIBAEMBIX
CBOMCTB M BBIXOJIHBIX IAPAMETPOB CPABHUTEIBHO HEBEIMKH U JOCTATOYHO
CTaOUJIbHBI.

OKOHOMHUYHOCTh. JKOHOMUYHOCTb MOJEJIM XapaKTEepU3yeTcs 3aTpaTaMu
BBIYHMCIIUTEIBHBIX PECYPCOB JUIsl €€ pealin3alii, a UMEHHO 3aTpaTaMyd MallMHHOTO
BPEMEHU U BBIYUCIHUTENIBHBIX pecypcoB. TpeOoBaHus IMUPOKUX oOjacTeit
aJIeKBaTHOCTH, BBICOKOM CTENEHU YHUBEPCAIBHOCTHU, C OJJHON CTOPOHBI, U BBICOKOU
SKOHOMUYHOCTH, C  JAPYroi, SABISIOTCS  NpOTUBOpEUYMBbIMU.  Hawmnyumiee
KOMITPOMHUCCHOE YJIOBJICTBOPEHHUE 3TUX TPEOOBAHMI OKa3bIBA€TCS HEOJIWHAKOBBHIM B
pasNUYHBIX  00JIACTAX  TMPUMEHEHHS. JTO  OOCTOSTENHCTBO  OOYCIIABIMBACT
WCITOJIb30BAaHUE HA TIPAKTUKE PA3IUYHBIX MOJIENIEH OJTHOTO U TOTO K€ 0OBEKTA.

Kpurepuii oneHuBaHus: HaTu4ue B OTBETE IEPEUMCICHUS TPeOOBaHUA,
MPEABSABIIEMBIX K MATEMATHUYECKUM MOJIEIISIM, UX KpaTKas OLICHKA.

Komnerenunn (uaaukarops): 11K-7



3. Ilpouumatime mexcm 3adanus. lIpooymaiime 102uKy u NOJIHOMY Omeema.
3anuwiume omeem, uCnonb3ysL YemKue KOMNAKmHole PopMyTUPOSKU.

OxapakTepu3yiiTe BHUIbl JNUCKPETH3ALMU PACUETHOM 0O0JACTH MpPHU pELICHUU
3a/1a4 yIpyrollaCTUYHOCTH U TEIJIONPOBOIHOCTH.

Bpewms Beinmonnenus — 10 muH.

Oxupaemblid  pe3ynbrar: Peannszanuss  4YHMCIEHHOTO  pEUIEHUs  3a1a4
YOPYTOIUIACTUYHOCTH M TEIUIONPOBOJHOCTH  MPEAIOJIAraeT  AUCKPETHU3ALHUIO
pacdeTHOi 00JacTH.

JluckpeTrusanusi — 3TO 3aMeHa HETPEPHIBHON PacueTHON 00J1aCTH TUCKPETHBHIM
aHajoroMm. Pa3znuyaroT Tpu BUAA IUCKPETH3ALMU: CETOYHAsl, KOHEYHO-AJIEMEHTHAs,
ITPAHUYHO-3JIEMEHTHAS.

[Ipu ceTouHOM aUCKpETH3AIMM pacyeTHash o0JacTh 3aMEHSAETCS CETKOM,
3a/1aBa€MOl KOHEYHBIM MHOECTBOM Y350B (puc. 1). JIOCTOMHCTBOM CETOYHOMU
JUCKPETU3AMK  SBISIETCS NPOCTOTAa €€ 3aaaHusd. HemocTtaTkoM  CceTOYHOM
JUCKPETU3ALMKN SBJISIETCSI CIOKHOCTh TOYHOTO OMNHUCaHUS O0JIaCTEH CO CIOMXKHOM
KPHUBOJIMHENHOMN TPAHUIIEN.

[Ipy KOHEUYHO-3JIEMEHTHON JTUCKPETU3AlMK pacueTHas oO0JacTh 3aMeHseTCs
MHO>KECTBOM HENEPECEKAIOIINXCSA MOA00IACTe OTHOCUTENBHO MPOCTOU (POPMBI,
Ha3bIBAEMbIX  KOHEUHbIMHM  3jeMeHTaMu  (puc. 2).  KoHeuHO-3ieMeHTHas
JUCKpETHU3alisl MO3BOJISIET JOCTaTOYHO TOYHO ONMCHIBATh pPAacyeTHbIE O00JaCTH
cinoxHo (popmel. OO0beM wuHpoOpManuu, TpeOyemMoll JUisl 3aJaHusl KOHEUYHO-
AJIEMEHTHOM MO/, OOJIbIIE, YEM /JIsi CETOYHOM.

I'paHnYHO-37IEMEHTHAsT JHMCKPETH3alUs HMMEET HEKOTOPYIO aHaJOrui C
KOHEYHO-3JIEMEHTHOM, OJTHAKO BCE MTPE0Opa30BaHUs B 3TOM CIIy4ae MPOU3BOASTCS HE
C caMOM pacueTHOW 00JjacThio, a ¢ ee rpaHuueil (puc.3). DIEeMeHThl, Ha KOTOphIE
pa30MBaIOTCsl TPaHUIIA, MOTYYWIM Ha3BaHWE TrpaHUYHbIC. Pa3MepHOCTh rpaHUYHBIX
AJIEMEHTOB BCETJa HA €IMHUILy MEHBIIIE Pa3MEPHOCTH pacueTHoi obmactu. Tak, mis
JUCKpPETH3AIlMM  TPAHMUIIBI TPEXMEPHOM pacdyeTHOW O0OJACTH  HMCIOIB3YHOTCS
JBYMEPHBIE 3JIEMEHTHI, & ABYMEPHON 00JIaCTH — OJJHOMEPHBIE. .
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Kpurepuii  olieHMBaHuUs: Haluyue B OTBETE MEPEUUCICHUS  BUIOB
JUCKPETU3allMM PAacYeTHOM OOJACTH MPHU PEUICHUHU 337ad YNpPYTrOIJIaCTUYHOCTU U
TEIJIOMPOBOHOCTH, UX OMUCAHUS U CXEMATHIECKOTO N300paKEHUSI.

Komnerenunn (uaaukaropst): 11K-7

4. Ilpouumaiime mexcm 3adanus. IIpooymaiime 102uKy u noIHOmy omeema.
3anuwume omeem, UCNONb3Ys YemKUe KOMNAKMHble OPMYIUPOBKU.

OxapakTepu3yiTe 00IIHe MOJI0KEHUS METOIa TPAHUYHBIX DJIEMEHTOB.

Bpewms Beimonaenus — 10 muH.



Oxunaemblii  pe3ynbTaT: MeETON TpPaHUYHBIX DJIEMEHTOB IPEAIOJIAaracT
IIOCTAHOBKY KpaeBOM 3aJayd B BHJE HHTETPAIBHBIX T'PAaHUYHBIX YpPaBHEHUI.
[ToaTomMy nepBbIii IIar Ha MyTH K PELICHUIO 33a4 00pabOTKU METAJJIOB JaBICHUEM
COCTOMT, B Iiepexo/ie oT Iu(pepeHINaIbHBIX YPABHEHUN B YACTHBIX ITPOU3BOIHBIX K
SKBUBAJCHTHBIM HMHTETPaJIbHbIM YpaBHEHUSM. Bo MHOTHX ciyyasix, KOIrJa TakKou
nepexo/ SBJISAETCS YCHEIIHbIM, PEIICHUE UCXOAHON 3a]a4l MOXKET OBITh TIOJYYEHO C
MUHUMAJIbHBIMU BBIYMCIIMTEIBHBIMU 3aTpPaTaMd M BBICOKOW CTENEHBIO TOYHOCTH.
Kpome Toro, pazmMepHOCTh HCXOAHOW 3a7a4d IMOHUKAETCS HA €JUHULLY, IByMEpHBIE
3a/1a4u peoOpa3yroTcsi B OJHOMEPHBIE.

Bce pa3sHOBMAHOCTH METOAA TPAHWYHBIX 3JEMEHTOB HMCIOJIB3YIOT IPUHLUI
CYNEpPHO3UINH, TMO3TOMY OOJACTh HX NIPUMEHEHHS OrPaHUYUBACTCS KJIACCOM
NOJIHOCTBIO JIMHEMHBIX WM JIMHEHHBIX Ha pacCMaTpUBAaE€MOM 3Tare 3aaad. ITo
cHUXaeT 3(PGEeKTUBHOCTh MPUMEHEHHS METOJla MpH PEeIIeHUU 3ajad o0paboTKH
METaJVIOB JaBJICHUEM, SBISIOLIMXCS HEIMHEHMHBIMU. B TO ke BpeMs CyIIeCTBYET
KJIACC TEXHUYECKUX 3a7a4, BCTPEUAIOUIMXCA B MPOILECCE MOJACIUPOBAHMS
TEXHOJIOTUYECKUX MPOLECCOB 00paOOTKM MNABJICHHUEM, AJII KOTOPBIX NPHUMEHEHHE
METO/Ia TPAHWYHBIX 31EMEHTOB 3((PEKTUBHO. DTO 3a7aud JMHEWHOW YIPYrOCTH,
HaIpUMED, ONMpPEECICHHE HAMPSKEHHO-1e()OPMUPOBAHHOTO COCTOSHUSI MHCTPYMEHTA
Y 32/1a41 CTALIMOHAPHOW TEIUIONPOBOAHOCTH.

Pa3nnuaroT npsiMble U HENPSMbIE METOABI TPAHUYHBIX 3JIEMEHTOB. B mpsimbIx
UCKOMBIMM IIEPEMEHHBIMM KpAaeBOM 3aJlayd SBISIIOTCS  BEJIWMYMHBI, HMEIOIINE
peasibHbIN (PU3UYECKUN CMBICII, HAllpUMEp, B 3aJauax TEOPUH YIPYTrOCTU — YCHIIUA U
nepeMenieHus. B HenpsMpIX — pelmeHue HCKOMOM 3aJadyM BBIPAXKACTCSA depes
(YHKIMM TIOTHOCTH, KOTOPbIE caMHU N0 cede HE MMEIOT pealbHOro (hU3MUecKOoro
cmbicna. Ilocae Toro kak (yHKUMM TJIOTHOCTH HalJieHbl, 3HAUYEHUs pEabHBIX
(u3nyecKux mapaMeTpoB 33aJadd MOTYT ObITh MOJyY€Hbl M3 HUX IMyTEM MPOCTOrO
MHTErPUPOBAHUS.

[Ipu »TOM pesymbpraTomM mnepexoaa oT auddepeHIHaNbHbIX YpaBHEHUN B
YaCTHBIX TPOU3BOJHBIX K MHTErPAJIbHBIM YPABHEHUSIM SIBJISIETCSI CUCTEMA YPAaBHEHUIA,
BKJIIOUAIONIAasl 3HAYEHUS NEPEMEHHBIX TOJIbKO Ha TIpaHUlE 3aJaHHOW 00JIacTH.
[Io3TOMy B OTIMYMM OT METOJOB KOHEYHBIX 3JIEMEHTOB M KOHEUYHBIX PAa3HOCTEM,
NoCJIeAyronias JIUCKPETHU3alus 3aJadd OCYIIECTBIAETCS TOJIBKO Ha TPAHMIIC
uccienyemoit obnactu. Ilocnennee oOycnaBnuBaeT, BO-IIEPBBIX, 00Jie€ BHICOKYIO IO
CPAaBHEHUIO C APYTMMHU METOJAMH TOYHOCTh PEUIEHUS, BO-BTOPBIX, CYILECTBEHHO
MEHBIINI 00beM BXOJHBIX JaHHBIX IPH peain3aluu MeTo10B Ha DBM.

Kputepuii olieHMBaHUA: HaJIWYUME B OTBETE XapPAaKTEPUCTUKH  OOIIUX
[OJIOKEHUM METOJAa TPAaHUYHBIX JJIEMEHTOB, JIOTMYHOCTh IPEACTABICHHOTO
ONMUCaHUs OOLINX MOJIOKEHUH METO/Ia TPAHUYHBIX JIEMEHTOB.

Komnerenunn (uaaukaropsi): 11K-7









	Задания закрытого типа
	Задания закрытого типа на выбор правильного ответа
	Задания закрытого типа на установление соответствия
	Задания открытого типа
	Задания открытого типа на дополнение
	Задания открытого типа с кратким свободным ответом



