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KoMnieKT olleHOYHBIX MATEPHAJIOB 110 AUCHHILIMHE
«KoMnbroTepHbie 1 HH(POPMALMOHHBbIEC TEXHOJIOTHH B OTPACIID)

3aIlaHl/Iﬂ 3aKPLITOI'0 THUIIA

3aaHus 3aKPHITOr0 TUIA HA BLIOOP
Buvibepume ooun npasunvrwviti omeem

1. Uucnennold  meton  pemieHuss auddepeHnnanbHbIX — ypaBHEHU,
OCHOBaHHBI/ HA 3aMEHE MPOU3BOIHBIX PA3HOCTHBIMH CXEMaMH

A) MeTtoa KOHEUHBIX 00BEMOB

b) MeToa KOHEUHBIX 2JIEMEHTOB

B) MeTton KOHEUHBIX pa3HOCTEH

[IpaBusnbHbIM OTBET: B

Komnerentuu (uaaukatopsl): 11K-2.3

2. YucneHHslid MeTOA penieHus i pepeHInanbHbIX ypaBHEHUH, CyTh KOTOPOTO
3aKJII0YAETCs B pa30UBKE 007aCTH HA KOHEYHOE KOJIMYECTBO MoAo0macTe

A) MeTton KOHEYHBIX JIEMEHTOB

b) MeTtoa KOHEUHBIX pa3HOCTEH

B) Meton koHEeUHBIX 00bEMOB

[IpaBunbHBIN OTBET: A

Komnerentuu (uaaukatopsl): 11K-2.3

3. [Ipenen ynpyroctu npy OAHOOCHOM PacTSKEHUU MTPU TEMIIEpaType CoIuayca
A) Hanpsbxenus cxarus

b) Kputnueckue HanpsoKeHus: CABUra

B) UHTeHCHBHOCTH MIIAaCTUYECKOH edopMaIiuu

[IpaBriibHBIM OTBET: b

Komnierentuu (unaukatopsl): 11K-2.3

3allaHI/lSI 3aKPBITOI0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUA

1. YcraHoBuTE paBUIIbLHOE COOTBETCTBUE. Kaxk10My 311€MEHTY JIeBOTO cTONOLa
COOTBETCTBYET TOJILKO OJIMH 3JIEMEHT MPABOro CTOJ01a

1) Bsibop metoma pemnieHus A) Ha sTom 3Tamne ycTaHaBIMBaKOTCA
OKOHYATeIbHBIC napameTphbl
MOJEJIIEM C Y4YEeTOM  yCJIOBUSA
GYHKITMOHUPOBAHUS 00ObEKTA

2)  Peanmuzauus monenu b)  ComnocraBnsiercss TOJMy4eHHOE U
MpenoiaraeMoe pelieHue,



3)

4)

)

2)

1)

2)

Ananu3 noiaydeHHoOH uHpopmaru  B)

[IpoBepka
peasbHOMY OOBEKTY

anexkBaTHocTH I)

[IpaBWIbHBIN OTBET:
1 2
A B

Komnerentuu (uaaukatopsl): 11K-2.3

MIPOBOAUTCS KOHTPOJIb
MOTPENTHOCTH MOJACIIMPOBAHUS

[Tocne pa3pabOTKU anropuTMa
MUIIETCS  TporpamMma, KOoTopas
OTIAKHUBACTCS, TECTUPYETCS IS

MONyYeHUs]  pEIICHUS  HYXHOU
3a71auu

Pesynprarel,  TOJy4YeHHBIE  C
TTOMOIIIHIO MOJIEIH, 160
COTIOCTABJISIFOTCS C UMEIOIIEHCsT 00
oObekTe wmH(MOpMarmer, oo

IMPOBOAUTCS SKCIICPUMCHT, U €TO

pe3yJIbTaTbl  COMOCTABIAKOTCA C
PACYETHBIMU

3 4

b r

2. YCTaHOBUTE TIPAaBUJIBHOE COOTBETCTBHE TMPUOBLIM TIO PACIOJIOKECHHUIO
OTHOCHUTENIFHO MUTaeMOro y3ma. KaxkmomMy 31eMeHTy JIeBOTO CTO0IIa COOTBETCTBYET
TOJILKO OJTMH 3JIEMEHT MPaBOro CTOIOIA

[Ipucoenuusemolie K
MMOBEPXHOCTH OTJIIMBOK
IIpucoenuHsemMbie K BEpTUKAIBHBIM  b)
WA HAKJIOHHBIM ITOBEPXHOCTSIM
OTJIMBOK

BEepxHEel A)

B)
[IpaBWIbHBIN OTBET:
1 2
B b

Komniereniuu (mnaukatopsl): 11K-2.3

OOGparHoro ecTBUS

OTBOnIHBIE(OOKOBBIEC)

[Ipsimoro nercTBus

3. YcTaHOBUTE COOTBETCTBHE MPUOBLIN MO YCIOBHUSIM OXJIAKICHUS:

Mertann KOHTaKTUPYET c A
(hOpMOBOUHOM CMECHIO
Merann M30JIMPOBaH or b)
dbopMOBOUYHOM cMecHu MEHEe
TEIJIONPOBOIHBIM MaTepuajIoM
B)
[IpaBUIIBbHBIN OTBET:
| 2
A B

Komnerenuuu (naaukaropsl): 11K-2

OObIuHBIE

Jlerxo ornensaemole

Tenon3onupoBaHHbIE



3aHaHHH 3aKPbLITOIO THIIA Ha YCTAHOBJICHUEC HpaBHJILHOﬁ
mocj1ea0BarcJIbHOCTH

1.YcraHoBuTE MNpPaBWIbHYIO TMOCIEAOBATEIBHOCTh ATAllOB MOJEIUPOBAHUS
JIUTHSL:

A) PazOueHne mo,ry4eHHOM reOMeTPUHU HA CETKY KOHEYHBIX 3JIEMEHTOB.

b) [lonroroBka TBEepAOTEJIbHOM MO OTIUBKH.

B) 3aganue Temyiopu3nuecKNX XapaKTePUCTHK MAaTEPHAJIOB.

') 3aganue rpaHUYHBIX YCI0BUH «O0TJIUBKA — GopMay

1) I'uaponnHaMudecKkuid pacyéT 3anoJHeHusi GopMbl PaciiaBoM.

E) Tepmuueckuii pacuér.

7K) KoHTpO/Ib N3MEeHEeHNH PACYETHBIX MapPaMeTPOB.

[IpaBunensiii otBeT: b, A, B, I, I, E, 2K

Komnerenruu (unaukatopsl): 11K-2.3

2. YcTaHOBUTE NPABWIBHYIO MOCIEI0BATENBHOCTD 3TAIIOB (POPMUPOBAHUS OA3bI
naHHbeIX MatepuasioB LVMFlow

A) Beibop crpoku «Marepuan ¢opmbl»y. Hailnure u BBIIETUTE CTPOKY C
Haanucero «Matepuait GopmbD».

b) Bri3oB okHa nuanora. I{enkHUTE MpaBOl KHOMKOW MBIIIM HAa BBIAEICHHON
CTPOKE WJIM UCIIOJIb3YUTE COOTBETCTBYIOILYIO IMKTOrPaMMy I BBI30BA OKHA IUAJIOra
HA3HAYEHUs MATEPUAJIOB.

B) Bribop Marepuana. B oOTKpbIBIIEMCS OKHE Juajora HaWJIWTE CHHCOK
JOCTYITHBIX MaTE€pPUaJIOB.

I') IloarBepknenue BbIOOpa. Haxxmure kHoOmky «Jla» wmm «OK» s
MOATBEPKIEHUS BaIlIEro BHIOOPA.

1) IIpoBepka HazHayeHus. YOeAUTECh, YTO MaTepuan yCIENIHO Ha3HAYeH,
MPOBEPUB UH(POPMALIUIO B OKHE MAaTEPHUAJIOB.

E) OTtkpriTHE okHa MaTepuanoB. Haiinnre naHenb Wi OKHO, TI€ OTOOpaXKaroTCs
JOCTYMHBIE MaTepuaibl (0OBIYHO CIIpaBa OT paboyero NPOCTPaHCTBA).

IIpaBunbubiii otBeT: E, A, b, B, I, /I

Komnerennuu (naaukaropsi): [1K-2.3

3.YcTaHOBUTE TPABHIIBHYIO TOCIICAOBATCILHOCT, PAOOTBI €  MOIYJISAMH
LVMFlow:

A) Moayabs «MoxeaupoBanue TedeHus: paciiasay. [leperaure Kk MOAEINPOBAHUIO
3anonHeHus: popMmbl paciiaBoM. PaccmarpuBaiite paciiiaB Kak TeUEHUE UeaTbHOM
KUIAKOCTH, TpuMeHsisi ypaBHeHus Habe-Ctokca. YOeawtech, 4TO YYHTHIBACTCS
BSA3KOCTh B BHJAE mMONpaBku. [Ipu HEOOXOIWMOCTH CMOACITUPYUTE JBHKCHUE
IUIAKOBBIX YaCTUYEK 3aIaHHOTO PaJInyca v MIIOTHOCTH.



B) Monyab «IlosHas 3agava». BBIIIOIHUTE OJHOBPEMEHHOE MOJICIUPOBAHUE
MPOIIECCOB 3amojHEeHus (OPMBI pacIjlaBOM M €ro 3arBepjieBanus. Vcmonb3yiiTe
3aMKHYTYI0 JWHAMUYECKYI0 CHUCTEMY YypaBHEHUW, OCHOBAaHHYK) Ha 3aKOHAX
COXpPAaHEHMS YHEPIUH, UMITyJIbCa U MacChl. PemanTe ypaBHEHUS Ha NMPAMOYTOJIBHOU
CETKE METOJIOM KOHTPOJbHBIX 00beMOB (MKQO) ¢ aBTOMaTH4ecKuM BHIOOpPOM Imiara
WHTETPAIMU 110 BPEMEHH.

B) Moayas «Kpucrauiusamusp). Hauynure ¢ MOJICIMPOBaHUA IIpolecca
3aTBEpJIeBaHMs CIUIaBa, Ipeanoiaras, 4To ¢opMa MIHOBEHHO 3arl0JIHEHA PACILIaBOM.
Hcnonb3yliTe HEPAaBHOBECHYH) TEOPUIO KPUCTAJUIM3ALUMA MHOTOKOMIIOHEHTHOTO
CILJIaBa JUIsl aHAJIA3A.

[IpaBunbnsiil oTBET: B, A, b

Komnerenuuu (naaukaropsl): 11K-2.3

3aganusa OTKPLITOT0 THUIIA

3aaHus OTKPBHITOrO TUIIA HA JONOJHEHHUE
Hanuwume nponywennoe cnogo (crogocouemanue).

1. Mogenu, xapakTepu3yromuecs MOCTOSIHCTBOM OCHOBHBIX IMApAMETPOB WIIA
CTPYKTYpPbI BO BPEMEHU, HA3bIBAIOTCSA

[IpaBuIIbHBIN OTBET: CTAllMOHAPHBIE

Komnerennuu (nunukaropsi): [1K-2.3

2. DTOT METOJI PEIICHHUS [TOIPAa3yMEBAET 3aMEHY CIOXKHBIX TU(PPEpeHIINATBHBIX
BBIPAKEHUU HA CHUCTEMY M3 KOHEYHOTO 4YHCia 0oJjiee MPOCTHIX alreOpanyecKux
ypaBHEHUH, PEIIEHUEM KOTOPBIX SIBISIOTCS MPUOIMKEHHBIE 3HAYEHUS! BBIXOIHOTO
napaMeTpa Ha3bIBaETCs

[IpaBUIbHBIN OTBET: YUCIECHHBIN

Komnierentuu (unaukatopsl): 11K-2.3

3.Cnoco0HOCTh MaTepUambHBIX TEJ K TMEPEHOCY SHEPTuM (TEII000MEHYy) OT
0oJiee HArpeThiX YacTel Tela K MEHEe HarpeTbiM YacTsIM Teld, OCYLIECTBISIEMOMY
XA0TUYECKH JIBIKYIIMMUCS YaCTUIIAMH TeJla Ha3bIBAETCA

[IpaBUIBHBIN OTBET: TEIIIOMPOBOIHOCTHIO

Komniereniuu (mnaukatopsl): 11K-2.3

3aHaHI/IH OTKPbLITOI'0 THIIA ¢ KPATKHUM CBOﬁOI[HbIM OTBECTOM

1. 3amaya 0 HAXOXKAEHUHU PEUICHUs 3a1aHHOTO U (EePeHIINATBFHOTO YpaBHEHUS
(cuctembl uddepeHIUATbHBIX YPABHEHMI), YIOBJIETBOPSIOLIEIO TIPAHUYHBIM
YCIJIOBUSIM Ha TPaHUIle 00JIACTH HA3BIBACTCS

[IpaBUIBHBIN OTBET: KpaeBas/KpaeBou

Komnierenruu (nuaukatopsl): 11K-2.3




2. Merona pemieHus XapakTEpHbIM Ui ONpeneseHUs] HCKOMOM BEIUMYMHBI Ha
OCHOBE IMpPSIMOTO pELIEHUS CUCTEMbl anreOpandeckux, AUPQPEepeHLraIbHbIX WU
MHTErPAJIbHBIX YPaBHEHUI Ha3bIBACTCA

[IpaBUIBHBIN OTBET: AHATUTUYECKOTO/aHATUTHICCKUN

Komnerenuuu (naaukatopsl): 11K-2.3

3. llenenampaBieHHas JEATEIBHOCTh IO OTBHICKAHUIO (PYHKIIMOHATBHON
3aBUCHMOCTH MEXKIYy HMHTEPECYIOIIMMH IapaMEeTpaMH W €€ HCCIECIOBAHUIO Ha
ONIPENICIICHUE YKCTPEMYMA HA3bIBACTCS

[IpaBWIBHBIN OTBET: ONTUMH3ALIMS/ONITUMHU3AIINECH

Komnierenmuu (maaukatopsl): 11K-2.3

3agaHus OTKPHITOrO THIIA € Pa3BEPHYTHIM 0TBETOM

1. Tlepeuncnute METOABl KOMIIBIOTEPHOTO MOJEIUPOBAHUSI B METAJUTYpPrUu U
OXapaKTEepU3yUTE HX.

Bpewms Beimonnenus — 15 muH.

Kputepun  orieHUBaHWUS: MOJIHOE  COJIEPXKATENbHOE  COOTBETCTBHUE
MIPUBEICHHOMY HIKE MOSICHEHUIO:

MaremaTtuueckoe moienupoBanre. OCHOBaHO Ha pa3paboTke Gopmyll, KOTOPbIE
ONMUCBHIBAIOT B3aMMOJECHCTBUE PAa3JIMYHBIX IApaMETPOB M YCIOBHI B Mpolecce
00paboTKH MeTaIa.

duznueckoe MoJenupoBaHue. Mcrnonb3yroTcss MakeThl WM UCIBITAHUS HA UX
OCHOBE, YTOOBI BOCCO3/1aTh YCJIOBHSI, MPUOIMKEHHBIE K PEATbHBIM.

Komnrerotepusie cumymsinuu. [103BONSIOT co3/1aBaTh BUPTyalbHbIE MOJIENIN U
IPOBOJIUTH CUMYJISILIUK PA3JIUYHBIX MPOLECCOB JI1 MPOTHO3UPOBAHUS PE3YIbTATOB U
ONTUMU3AIIMU [TAPAMETPOB.

Komnierentuu (unaukatopsl): 11K-2.3

2. Hanummre ominyne no NpyUHIMITY MOCTPOCHUS CETKU METO/1a KOHEUHBIX
anemeHToB (MKD) oT MeTona koHeunbIx pazHocteit (MKP)

Bpewms BeimonHenus — 15 MuH.

Kputepun  orieHUBaHUSA: MOJIHOE  COJEPXKATENbHOE  COOTBETCTBHUE
MPUBEJICHHOMY HUKE MMOSCHEHUIO:

MKD. OGnactp pa3buBaeTcss Ha DJIEMEHTHI, MPU DTOM YUHUTHIBAIOTCS
reomeTpuyeckue ocobeHHoctH obnactu. Ilponecc pa3bueHuss HauyuHAEeTCsl OT
IPaHUIIbI, YTOOBI HAUTYYITUM 00pa3oM anmpoKCUMHUPOBATH €€ TEOMETPHUI0. 3aTeM Ha
AJIEMEHTHI pa30MBAIOT BHYTPEHHUE 00JIACTH, TPU TOM aJITOPUTM CTPOUTCS TaK, YTOOBI
AIIEMEHTHI YIOBJIETBOPSIIN 3a/IaHHBIM OTPAaHUYCHHSIM.

MKP. CrposiTcsi, Kak MpaBUiio, PETYISIPHbIE CETKH, OCOOEHHOCTH T'€OMETPHUHU
00J1aCTH YYUTHIBAIOTCS TOJIBKO B OKOJIOTPAHUYHBIX Yy3/1aX.

Komnerentuu (uaaukaropsl): 11K-2.3



3. [lepeuncnute HEOOXONUMbIE BBOJUMBIE JaHHbBIE JIJIS1 pacué€Ta OCThIBAaHUS
OTJIMBKH B CHCTEME KOMITBIOTEPHOTO MOJIEITHPOBAHUS TUTECHHON TEXHOJIOTUH.

Bpewms BoinonHeHust — 15 MuH.

Kputepuu orieHrBanus: MpaBWIBHBIN OTBET JODKEH COEPKaTh MUHUMYM TISITh
CMBICJIOBBIX JIEMEHTOB (00S3aTCIIBHBIE MUHUMYM ) W3 HUKE TTEPEUHCIICHHBIX

Jlmst pacuéra HYKHBI Takuhe TIapaMeTphl, KakK BSI3KOCThb, KOIPPUIIUEHT
TETJIOMPOBOIHOCTH, IUIOTHOCTh, OJHTAJBMIUS, MOJIA TBEPAOW a3pl, HadaabHas
TeMIieparypa OTIMBKM W (QOpMbI, IIar pacu€ra, mHapaMmeTrpbl pacuéra YCaJKH,
KO3(PPUIUEHT TEIJIOAKKYMYJISIIUU JTUTEHHON (HOpPMBI, TeMIiepaTypa KpUucTaIn3aluu
3aJIMBAEMOTO MeETajula, yAeJibHAs TeIJIoTa KPUCTAJUIM3allMd MeTajula, BSI3KOCTb,
KO3 PUIUEHT TEIIONPOBOAHOCTH, MIIOTHOCTD, SHTAIBITNS

Komnierenmuu (naaukartopsl): 11K-2.3



JKCMEPTHOE 3aKJII0YEHN e

[IpencraBiennsiii poua oneHounsix cpeacts (nanee — ®OC) mo AUCUUTITIMHE
«Kommnbprotepuble 1 WH(DOPMAIMOHHBIE TEXHOJOTHU B OTPACIN» COOTBETCTBYET
TpedoBanusm OI'OC BO.

[Ipennaraemple CpeacTBa MPOMEXKYTOUHOIO W HTOTOBOIO KOHTPOJIS 3HAHUI
COOTBETCTBYIOT LEISIM M 3ajJadaM peaju3alid OCHOBHOM NpOo(ecCHOHAIBHON
oOpa3oBaTeIbHOM  TporpaMMbl [0  HampaBlieHHIO  moarotopku  15.04.01
«MammnHoCTpOECHHUEY.

OneHouHbIe cpencTBa JUisl KOHTPOJIS 3HAHUM 10 UTOTaM OCBOCHUS TUCLIUILIIMHBI
IPEJCTABIIEHBI B IOJIHOM 00BEME.

Bupl O1IEHOUHBIX CPEICTB, BKIIOUYEHHBIE B MPEACTABICHHBIM (DOHII, OTBEYAOT
OCHOBHBIM npuHIMnam gopmuponanus GOC.

Pa3paboTaHHblil 1 TpeICTABICHHBIN IS SKCIIEPTU3bI (DOH OLIEHOYHBIX CPE/ICTB
PEKOMEHJIyeTCS K MCIOJb30BAHUIO B MPOLECCE IOATOTOBKM OOYYarOIIMUXCS 110
YKa3aHHOMY HalpaBJICHUIO / CIIELIMAIBHOCTH.

[Ipencenarens yueOHO-METOLUUECKON KOMHUCCHN
HHCTUTYTA TEXHOJIOTUI ¥ WHXKEHEPHON MEXAHUKH _ /%//7,“/«——\ Acynux C.H.




JIneT n3meneHui U 10NMOJTHEeHUH

/o

Bunasl nonoiHeHni u
W3MCHECHUM

Jlata u HOMED
IPOTOKOJIA 3aCEeTaHuUs
kadenpsr (kadenp), Ha

KOTOPOM OBLITH

PaccMOTpPEHBI U
000pEHbI I3MEHEHHUS U
JIOTIOJTHEHUS

ITonmuce
(¢ pacmmdppoBKOif)
3aBEYIOIIETO
Kadeapon
(3aBemyrommx
Kadeapamn)




