MHHHCTEPCTBO HAYKH M BLICILIEND OBPAZOBAHHA
POCCHHCKOH OFIEPALIMM
GEJEPAJILHOE NOCYIAPCTBEHHOE BIOJDKETHOE
OBPAJOBATENILHOE YYPERJIEHME BBICIIENO OBPASOBAHMA
«JIYTAHCKHMH NOCYJIAPCTBEHHBIA YHUBEPCUTET

Kadeapa um“mwmum;mmm

YTBEPAJIAIO
Jfwpextop T “Mormasnan E, I

« 25w pe 20 25 roaa

QO OUEHOMHLIX CPEACTB
no ysehuoil aucunuanne
Kot sorepanse it iopssammonishie TEXN0A00 MM B 0T PacIM

(FEEICASARARE Y VOO LRI IR RAA RPN ORT )

15.04.01 Mammunoctpocsne

[ e e E L L N L L

TexHura u TeXHONOrHE MAITHHOCTPORTEILHOID W XYARCCTHRCHNOTD JRTLE
| bt PP T ORI AR R BTIRCOR PO DR | (M T TTTIRES LT LR DA TN

DOC paceaorpen u anobpert na saceaminy xnpenpst LIT s M » JITT
s uICsaseT 1gTITV |
orelin 2 20257, nporokoa Ne 77




KoMInieKT olleHOYHBIX MATEPHAJIOB 110 AUCHMILIMHE
«KomMnbrooTepHbie 1 HH(POPMALMOHHbIEC TEXHOJIOTHH B OTPACIID)

3aIlaHl/Iﬂ 3aKPLITOI'0 THUIIA

3aaHus 3aKPHITOr0 TUIA HA BLIOOP
Buibepume ooun npasunvrwiti omeem

1. Uucnennolt  meton  pemieHus auddepeHnnanbHbIX — ypaBHEHUI,
OCHOBaHHBIW HA 3aMEHE MPOU3BOIHBIX PA3HOCTHBIMH CXEMaMHU

A) MeTton KOHEUHBIX 00bEMOB

b) MeToa KOHEUHBIX 2JIEMEHTOB

B) MeTtoa KoHEUHBIX pa3HOCTEH

[IpaBuinbHbIii OTBET: B

Komnerenunu (naaukarops): [TK-1 (ITK-1.2)

2. YucneHHslid MeTOA penieHus i dpepeHInanbHbIX ypaBHEHUH, CyTh KOTOPOTO
3aKJII0YAETCs B pa30uBKEe 007aCTH HA KOHEYHOE KOJIMYECTBO MoAo0macTei

A) MeTton KOHEUHBIX JIEMEHTOB

b) MeTton KOHEUHBIX pa3HOCTEH

B) Metoa koHEUHBIX 00bEMOB

[IpaBuibHBIN OTBET: A

Komnerenumu (naaukatops): [TK-1 (ITK-1.2)

3. [Ipenen ynpyroctu npy OAHOOCHOM PacTsKEHUU TP TEMIIEpaType Coluayca
A) Hanpsoxenust cxarus

b) Kputnueckue HanpsiKeHus ciBUTa

B) NHTEeHCHBHOCTH M1aCTUYECKOU epopmariuu

[IpaBriIbHBIN OTBET: b

Komnerenuuu (uaaukaropsl): I[1K-1 (ITK-1.2)

3allaHI/ISI 3aKPBITOI0 TUIIA HA YCTAHOBJICHHUE COOTBETCTBUSA

1. YcraHnoBuTe npaBUibHOE COOTBETCTBUE. Kaxk10My 311€MEHTY JIEBOTO CTO01IA
COOTBETCTBYET TOJILKO OJIMH 3JIEMEHT MPABOro CTOJI01A

1) Bsibop metona pemnieHus A) Ha sTom 3Tamne ycTaHaBIMBAaIOTCA
OKOHYATeIbHbIC napameTphbl
MOZEJIIEM C Y4YEeTOM  yCJIOBUSA
(GYHKITMOHUPOBAHUS 00bEKTa

2)  Peanmuzauus monenu b)  ComnocraBnsiercss TOJNy4eHHOE U
MpenoaaraeMoe penieHue,



3)

4)

MIPOBOJIUTCS KOHTPOJIb
MOTPEIIHOCTH MOAECTUPOBAHUS

Ananu3 nonydenHod uHpopmarmun  B)  Ilocme paspabotku  anmroputma
NUIIETCS MporpaMma, KoTopas
OTJIAKUBACTCS, TECTUPYETCS IS
NOJTYYECHUsI peIIeHHUs  HYXXHOM

3a/1a4u
[IpoBepka agexBatHocTH [)  Pe3ynbrarel,  moJiydeHHBIE  C
peasbHOMY OOBEKTY MTOMOIIBIO MOJIEIH, 60

COTIOCTABJISIFOTCS C UMEIOIIEHCs 00
oObekTe wmH(MOpMarmer, Moo
MPOBOAMUTCST AKCIEPUMEHT, M €TO
pe3ynbTaThl  COMOCTABISIIOTCS €

PACYETHBIMU
[IpaBWIbHBIN OTBET:
1 2 3 4
A B b I

Komnerentmu (naaukatops): [TK-1 (ITK-1.2)

2. YCTaHOBUTE TIPABUJIBHOE COOTBETCTBHME TMPUOBLIM TIO PACIOJIOKECHHUIO

OTHOCHUTCIIBHO ITUTACMOT'0 y3JIa. KanczmMy QJICMCHTY JICBOI'O CTOJ'I6I_Ia COOTBCTCTBYCT
TOJIBKO O/IMH 2JICMCHT IIPaBOro CTOJ'I6I_[a

)

2)

1)

2)

[Ipucoenunsiempile kK  BepxHeil A)  OOparHoro aAeicTBuUs
MTOBEPXHOCTH OTIIMBOK
[Ipucoeaunsiemble k BepTuKaibHbiM b)  OTBOgHBIE(OOKOBBIE)
WIM HAKJIOHHBIM IOBEPXHOCTAM
OTJIIMBOK
B)  Ilpsimoro neiicTBus

[IpaBUIbHBIN OTBET:

1 2

B b
Komnerennnu (naaukatops): [TK-1 (ITK-1.2)

3. YcTaHOBUTE COOTBETCTBHE MPUOBLIN IO YCIOBHSIM OXJIAKICHUS:

Merann KOHTaKTUPYET c A)  OObrunbie
(hOpPMOBOYHOI CMECHIO
Merann M30JINPOBaH or b)  Jlerko oraensiembie

dbopMOBOYHOI cMecHu MEHEe
TEIJIONPOBOIHBIM MaTepuajIoM
B)  TennouzonupoBaHHbIE

[IpaBUIIbHBIN OTBET:

1 2

A B
Komnerenumu (naaukarops): ITK-1 (ITK-1.2)

3



3aHaHHH 3aKPbLITOIO THIIA Ha YCTAaHOBJICHUEC HpaBHJILHOﬁ
mocj1ea0BarcJIbHOCTH

1.YcraHoBuTE MpPaBWIbHYIO TMOCIEAOBATEIBHOCTh ATAllOB MOJEIUPOBAHUS
JIUTHSL:

A) PazOueHne moryy4eHHOM reOMeTPUHU HA CETKY KOHEYHBIX 3JIEMEHTOB.

b) llonroroBka TBepAOTEJIbHOM MO OTIUBKH.

B) 3aganue Temyiopu3nyecKNX XapaKTePUCTHK MAaTEPHAJIOB.

[') 3aganne rpaHUYHBIX YCJI0BUH «O0TJIUBKA — GopMay

1) I'uaponnHaMudeckuid pacyéT 3anoJaHeHusi GopMbl PacijiaBoM.

E) Tepmuueckuii pacuér.

7K) KoHTpO/Ib N3MEeHEeHNH PACYETHBIX MAaPaMeTPOB.

[IpaBunensiii otBET: b, A, B, /I, I, E, K

Komnerenuuu (naaukatopsl): I[1K-1 (ITK-1.2)

2. YcTaHOBUTE NPABWIBHYIO MOCIIEI0BATENBHOCTD 3TAIOB (POPMUPOBAHUS OA3bI
naHHbeIX MatepuaioB LVMFlow

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

b) Bri3oB oknHa nuanora. Il{enkHUTE MpaBOl KHOMKOM MBIIIM HAa BBIAEICHHON
CTPOKE WJIM UCIIOJIb3YUTE COOTBETCTBYIOILYIO IMKTOrPaMMy I BBI30BA OKHA IHAJI0ora
HA3HAYEHUs MATEPUAJIOB.

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

I') IloarBepknenue BbIOOpa. Haxxkmure kHomky «Jla» wmm «OK» s
MOATBEPKIEHHUS BaIlIEro BHIOOPA.

1) IIpoBepka HazHayeHus. YOeAUTECh, YTO MaTepuan yCIENIHO Ha3HaYeH,
MPOBEPUB UH(POPMALIUIO B OKHE MAaTEPHAJIOB.

E) OTtkpriTHE 0OkHa MaTepuanoB. Haiinure naHens Wi OKHO, II€ 0TOOpaXKaroTCs
JOCTYMHBIE MaTepuabl (0OBIYHO CIIpaBa OT paboyero NPOCTPaHCTBA).

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

Komnerenuuu (uaaukaropsl): I[1K-1 (ITK-1.2)

3.YcTaHOBUTE TPABHIIBHYIO IOCIICAOBATCILHOCT, PA0OTBI € MOIYJISAMH
LVMFlow:

A) Moayabs «MoxeaupoBanue TedeHus: paciiasay. [lepenaure Kk MOAEINPOBAHUIO
3anonHeHus: popMmbl pacmiaBoM. PaccmarpuBaiite pacriiaB Kak TeUEHUE UJCaTbHOM
KUIAKOCTH, TpuMeHsisi ypaBHeHus Habe-Ctokca. YOeawtech, 4TO YYHUTHIBACTCS
BSA3KOCTh B BHJAE mMONpaBku. [Ipu HEOOXOIMMOCTH CMOACITUPYUTE JBHKCHUE
IUIAKOBBIX YaCTUYEK 3aIaHHOTO PaJInyca v MIIOTHOCTH.



B) Monyab «IlosHas 3agava». BBIIIOIHUTE OJHOBPEMEHHOE MOJICIUPOBAHUE
MPOIIECCOB 3amojHEeHUsT (OPMBI pacIjlaBOM M €ro 3arBepjieBanus. Vcmonb3yiiTe
3aMKHYTYI0 JUHAMUYECKYI0 CHUCTEMY YypaBHEHUW, OCHOBAaHHYK) Ha 3aKOHAaX
COXpPAaHEHMS YHEPIUH, UMITyJIbCa U MacChl. Pemanre ypaBHEHUS Ha NMPAMOYTOJIBHOU
CETKE METOJIOM KOHTPOJBbHBIX 00beMOB (MKO) ¢ aBTOMaTH4YecKUM BBIOOpPOM Imiara
WHTETrPAlU 110 BPEMEHH.

B) Moayas «Kpucrauiusamusp). Hauynure ¢ MOJICIMPOBaHUA IIpolecca
3aTBEpJIeBaHMs CIUIaBa, Ipenoiaras, 4To ¢opMa MIHOBEHHO 3arl0JIHEHA PACILIABOM.
Hcnonb3yliTe HEPAaBHOBECHYH) TEOPUI0 KPUCTAJUIM3ALUMA MHOTOKOMIIOHEHTHOTO
CILJIaBa JUIsl aHAJIN3A.

IIpaBunbHbIil oTBET: B, A, b

Komnerennuu (maaukatopsl): I1K-1 (ITK-1.2)

3aganusa OTKPLITOT0 THUIIA

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

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

[IpaBWIbHBIN OTBET: CTALIMOHAPHBIC

Komnerenuuu (naaukarops): [TK-1 (ITK-1.2)

2. DTOT METOJI PEIICHHUS TTOJIPa3yMEBAET 3aMEHY CIOKHBIX MU PepeHIMaTbHBIX
BBIPAKEHUN HA CHUCTEMY M3 KOHEYHOTO 4YHCiIa 0oJjiee MPOCTHIX alreOpanyecKux
ypaBHEHUH, PEIIEHUEM KOTOPBIX SIBISIOTCS MPUOIMKEHHBIE 3HAYEHUS! BBIXOIHOTO
napaMeTpa Ha3bIBaCTCs

[IpaBUIBbHBIN OTBET: YACICHHBIN

Komnerenuuu (naaukatopsl): I[1IK-1 (ITK-1.2)

3.CnocoOHOCTh MaTepUaNbHBIX TEJN K MEPEHOCY SHEPTuu (TEmI000MeHy) OT
0oJiee HArpeThIX YacTel Tela K MEHEee HarpeTbiM YacTsIM Telld, OCYLIECTBISIEMOMY
XA0TUYECKH JIBKYIIMMUCS YaCTUIIAMU TeJla Ha3bIBAETCA

[IpaBunbHBIN OTBET: TEIUIONPOBOJHOCTHIO

Komnerennnu (naaukaropsn): T1IK-1 (ITK-1.2)

3aHaHI/IH OTKPbLITOI0 THIIA ¢ KPATKUM CBOﬁOI[HbIM O0TBECTOM

1. 3amaua 0 HAXOXKACHUHU PEUICHU 3a1aHHOTO UG (EepeHINATBFHOTO YpaBHEHUS
(cuctembl uddepeHINaTbHBIX YPABHEHMI), YIOBJIETBOPSIOLIETO TIPAHUYHBIM
YCIJIOBUSIM Ha TPaHUIlE 00JIACTU HA3BIBAETCS

[IpaBUIBHBIN OTBET: KpaeBas/KpaeBoi

Komnerennuu (uaaukatopsl): T[1K-1 (ITK-1.2)




2. Metona penieHus: XapakTepHbIA IJIs ONpEAeNIeHUs] NCKOMOW BEJIMYMHbI Ha
OCHOBE IMpPSIMOTO pEILIEHUS CUCTEMbl anreOpandeckux, AUPQPEpeHLraTbHbIX WU
MHTErPAJIbHBIX YPaBHEHUIN Ha3bIBACTCA

[IpaBUILHBIN OTBET: aHATUTHIECKOTO/aHATTUTHYICCKHM

Komnerenuuu (naaukaropsl): [K-1 (ITK-1.2)

3. llenenampaBieHHas [EATEIbHOCTh IO OTBICKAHUIO (PYHKIIMOHATBHOMN
3aBUCHMOCTH MEXKIYy HMHTEPECYIOIIMMH IapaMEeTpaMH W €€ HCCIECIOBAHUIO Ha
OTIPENICIICHUE YKCTPEMYMA HA3bIBACTCS

[IpaBWIBHBIN OTBET: ONTUMH3AIMS/ONITUMHU3AIIUCH

Komnerennuu (naaukatopsl): I1K-1 (ITK-1.2)

3agaHus OTKPHITOIO TUIA C PA3BEPHYTHIM 0TBETOM

1. Tlepeuncnute METOABI KOMIBIOTEPHOTO MOAEIMPOBAHUS B METAJIYPIrUU U
OXapaKTEepU3YUTE HX.

Bpewms Beimonaenus — 15 muH.

Kpurepun  oueHHBaHUS: IOJIHOE  COJEpKAaTeIbHOE  COOTBETCTBHUE
MIPUBEJEHHOMY HUXKE TOSICHEHUIO:

Marematnueckoe MoaenupoBanue. OCHOBaHO Ha pa3padoTke (hopMyJl, KOTOpPbIE
ONKCHIBAIOT B3aUMOJEHWCTBUE PA3NMYHBIX [apaMeTpOB W YCIOBHA B IIpoLEcce
00paboTKK MeTaIa.

duznueckoe MoaenupoBaHue. Vcrnonp3yroTcs MakeTbl WM UCHBITAHUS HA UX
OCHOBE, UTOOBI BOCCO3/aTh YCIOBUS, IPUOIMKEHHBIE K PEAJIbHBIM.

KoMmmberorepasie cumysisinnd. 1103BOISAIOT co3aaBaTh BUPTyaJbHbIE MOAEIHA U
IPOBOJUTH CUMYJISILIUU PA3IMYHBIX MPOLECCOB ISl IPOrHO3UPOBAHUS PE3YJIBTATOB U
ONTHUMH3ALIUU [TaPAMETPOB.

Komnerenuuu (naaukatopsl): I[1IK-1 (ITK-1.2)

2. HanummTe ominyne no NpuHUMITY TOCTPOEHHUS CETKH METOAA KOHEYHBIX
anemeHToB (MKD) oT MmeTona koHeunbIx pazHocteit (MKP)

Bpewms BeimonHenus — 15 MuH.

Kputepun  oueHHMBaHUS:  MOJHOE  COJAEPKATEIbHOE  COOTBETCTBHUE
IPUBEACHHOMY HUXKE TOSICHEHUIO:

MKD. OOnmacte pa3zbuBaeTcss Ha DHJIEMEHTbl, HPU 3TOM YUHUTHIBAIOTCS
reomeTpuyeckue ocobeHHoctn obnactu. Ilponecc pa3OueHuss HayuHAEeTCsl OT
IpaHuUIbl, YTOOBI HAWIYYIIUM 00pa3oM annpoOKCUMUPOBATh €€ reOMeTpHIo. 3aTeM Ha
AJIEMEHTHI pa30MBaIOT BHYTPEHHUE 00JIACTH, TPU TOM aJITOPUTM CTPOUTCS TaK, YTOOBI
AIIEMEHTHI YAOBIETBOPSUIM 3a/laHHBIM OTPaHUYEHUSIM.

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

Komnerenumu (naaukarops): ITK-1 (ITK-1.2)



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

Bpewms BoinonHeHus — 15 MuH.

Kpurepuu orieHrBanus: MpaBWIBHBIN OTBET JOJDKEH COEPKaTh MUHUMYM TISITh
CMBICJIOBBIX JIEMEHTOB (00S3aTSIIBHBIE MUHUMYM ) W3 HUKE TTEPEUHCIICHHBIX

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

Komnerennuu (naaukatopsl): I1K-1 (ITK-1.2)



JKCMEpPTHOE 3aKJII0YEHHe

[IpencraBnennsiii poua oneHouHbix cpeacts (nanee — ®OC) mo AUCUUTIIIMHE
«Kommnprotepuble 1 WH(DOPMAIMOHHBIE TEXHOJOTHU B OTPACIN» COOTBETCTBYET
TpedoBanusm @I'OC BO.

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

OneHouHbIe cpeacTBa Juisl KOHTPOJIS 3HAHUM 10 UTOTaM OCBOCHUS TUCLIUILIIMHBI
IPEJCTABIIEHBI B IOJIHOM 00BEME.

Bupl O1IEHOUHBIX CpPE/ICTB, BKIIOUEHHBIE B MPEACTABICHHBIM (DOHII, OTBEYAOT
OCHOBHBIM npuHIMnam gopmuponanus GOC.

Pa3paboTraHHblil 1 TpeICTABICHHBIN IS SKCIIEPTU3bI (DOH OLIEHOYHBIX CPE/ICTB
PEKOMEHJIyeTCS K MCIOJb30BAHUIO B TMPOLECCE IOATOTOBKM OOYyYarOIIMUXCS I10
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)




