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(HaHMCHOBAHHUE Ka()eaper)

VTBEPHKIAIO
JIMpeKTOp MHCTHTYTa TEXHOJIOIUH U

HHKEHEPHOM MEXaHUKH
L
i, Morunpaas E.TL

(noanuce)

« A5 » L 2025 roma

®OHJA OLUEHOYHBIX CPEJACTB
N0 y4eOHOH JHCHHUIIINHE
«MnzkenepHast 1 KOMIbIOTepHasl rpaguka»

(HauvenoBanue yueOHoi 1MCUHITHHEI, npalmuce)

15.03.05 « KoHCTPYKTOPCKO-TEXHOJI0rHYeckoe obeceveHie MAUTHHOCTPOH-
TeJibHbIX IIPOU3BOACTBY

(KO M HAHMCHOBAHHC HANPaBACHHA NOArOTOBKA (CI'I\.‘[LH(:L]bHOCTH))

«MerannoobpabaTslBaloIiie CTAHKH X KOMIUICKCHI»

(HaHMCHOBaHHe ﬂp()(bll,']ﬂ MOArOTOBKH (CMEUHaNbHOCTH, MaFHCTEPCKOﬁ llp()l’paMMbl);

PaspaboTunk (pazgadoryu )
33y d
JIOLEHT N Cemensika JLU.

(1ODKHOCTD) (noanucs)

(ROMKHOCTB) (noanucs)

®OC paceMoTpeH 1 o00peH Ha 3acetanuu kadeapsl «CTaHKH, HHCTPYMEHTBI

W MHKeHepHast rpaduka» ot «_iazor\_ » (bl 20(9{{ r., mpotoxos Ne é_
3aBeytoluit kadeapon \\ 27 Makyxu A.I.
W7

Jlyranck 2025 1.



KoMIuieKT 011eHOYHBIX MATEPHAJI0B 10 JUCHUILIMHE
«HiKeHepHasd ¥ KOMIIbIOTepPHas rpaduka

3axaHus 3aKPHITOrO0 THIIA

3aaHus 3aKPBITOr0 TUIIA HA BBIOOP NPAaBUJIBHOI0 OTBETA

Buibepume o0un npasunvHwiti omeem.

1. HopmaTtuBHo-Texunueckoi qokymenrauueit (HT/l) HazpiBaeTcs:
A) nOKyMeHTauus npeanpusiThs;
b) cCOBOKYNHOCTh JOKYMEHTOB, YCTAHABIMBAIOLIUX TPEOOBAHUS K KAUECTBY,
0€30MacHOCTH U COOTBETCTBUIO IPOIYKLMK HOPMaM M CTaHlapTaMm;
B) TpebGoBaHnus kK M3rOTOBIECHUIO JIETAJICH;
I') skcruryatanimoHHast JOKyMEHTALIMS.
[IpaBunbHbIN OTBET: b.
Komnerennuu (naaukaropsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

2. IlpoToukoii Ha3bIBACTCA:
A) KonblieBast IPOTOYKA JJI CTOIIOPHOTO KOJbLIA;
b) xonbLieBoM jke1000K Ha CTEP)KHE WM KOJIbLIEBasi BBITOUKA B OTBEPCTHUH,
TEXHOJIOTUYECKU HEOOX0AUMasl [l BIX0/1a pe3b00HAPE3ar0IIEero HHCTPYMEHTA;
B) npoTouka a1 BbIXxoz1a pe3nObl;
I') yacTh Basia MEHBLIETO JUAMETpA.

[IpaBuiibHbIN OTBET: b.
Komnerentmu (naaukaropsl): OTIK-7 (OITK-7.1, OIIK-7.2, OIIK-7.3).

3. Kakoii Tum qokymeHnToB B nmporpamme Kommac-3D npennasHadeH s
CO3aHMs TPEXMEPHBIX N300paKeHU?
A) pparmenT;
b) nerans;
B) ueprex;
I') cienudukarnus.
[IpaBunbHbIe OTBETHI: b.
Komnerenmnmu (mamukatopsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

SaJaHm{ 3aKPBITOr0o TUIIA HA YCTAHOBJICHHE COOTBCTCTBUA
Yemanosume npasuilbHoe coomeenicnisue.

Kasicoomy snemenmy negoeo cmonbya coomgemcemayem moavko 0OUH dJ1eMeHm
npaeoco cmoabya.



1. YcraHoBUTE COOTBETCTBHE MEXKIY OIPEACICHUAMH TE€OMETPUYECKHUX
(Guryp v X Ha3BaHUSMHU.

OnpeneneHre reoMeTpuIecKux puryp Ha3Banune

1) I'eomerpuueckoe TEJO, kotopoe A) IIpsimas
00pa30BaHO COBOKYITHOCTBIO BCEX JIy4Yei,
UCXOASAIIMX U3 TOYKM U NEPECEeKaoIUX
0010 ITOCKYIO TOBEPXHOCTh
2) JIunus (J1yu), nponosmkatomasicss  b) Konyc
OECKOHEYHO B 00€ CTOPOHBI, BJOJIb KOTOPOH
PACCTOSIHHE MEXKY ABYMs JIFOOBIMU TOUKaAMU
SIBJISIETCS KpaTYanImm
3) MmHororpaHHuk, JABe rpaHu KoToporo B) MHororpanHuk
SBJISIIOTCSI  PaBHBIMM ~ MHOTOYTOJIbHUKAMH,
HAXOASIIMMUCS B ApAJIEIbHBIX MIIOCKOCTSX,
a oCTaJbHbIC TPAHU — MapalieIorpaMMaMu
4) T'eomerpuueckoe Teno, orpanuueHHoe [) [Ipuzma
KOHEUYHBIM YHUCIIOM TUTOCKUX
MHOT'OYT'OJIbHUKOB, TAKME€ MHOTOYT'OJIbHUKH —
3TO I'PaHU MHOTOTPaHHUKA

[IpaBWIIBHBIN OTBET:
1 2 3 4
b A r B

Komnerennuu (naaukaropsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

2. YCTaHOBHTE COOTBETCTBHE MCXKAY LHCIEIMH U OITMCAHUSAMHU I'COMCTPUICCKUX
HOCTpOGHI/Iﬁ 1 UX HA3BAHUSIMMU.

[{ess 1 oMcaHKEe reOMETPUIECKUX HasBanus reomeTpuyeckux
IIOCTPOECHUM MIOCTPOEHUN
1) OroGpakaeTcst pacceuy€HHas 9acTh B A) Ceuenue

TUTOCKOCTH CEYCHHS M 4aCTh 00BEKTa,

PacCIONOKEHHAs 32 TAaHHOU TI0CKOCTBIO

2) OrobpaxaeTcst n300pakeHne, KOTOpoe b) Pa3pe3
MOJIyYaeTCsl B pe3yJIbTaTe pacceueHusi O0beKTa

C IOMOIIIBIO TIJIOCKOCTHU Y MOKA3bIBAET TOIBKO

pacCeYEHHYIO YacThb

3) Pa3pe3, BBITIOJTHEHHBIN HA BUC CIIEPEIIH B) MectHbl# pa3pe3

4) BoisiBiieHus: BHYTpeHHEH popMbl ipemeta  [) OpoHTaNnbHBIN pa3pes
B y3KO OTPAaHUYCHHOM MECTE



IIpaBUIBHBIN OTBET:

1 2 3 4
b A r B
Komnerennmu (maaukatopsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

3. YcranoBute cooTBeTcTBUE Mexay Tunamu ¢aiinos B CAIIP KOMITAC-
3D u ux paclIupeHusIMHU.

Tun ¢aiina Pacmiupenue daiina
1) daiin cOopku A) *.m3d
2) daiin neranu b) *.a3d
3) daiin pparmMenta B) *.cdw
4) daiin yepTexa ) *.frw
IIpaBUnIbHBIN OTBET:
1 2 3 4
b A r B

Komnerennuu (naaukaropsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

3agaHusi  3aKpBLITOr0 THIA HA YCTAHOBJEHHE NPABUJIbHOMI
MOCJ1eA0BATEIBHOCTH

Yemanosume npaesulbHyro Nnocie006amenbHOCmb.
Sanuwume npaesujlbHyro Nnoc1e008amelbHOCHb 6)/7(6 cjlesa Hanpaeo.

1. VYcranoBure PABUIBHYIO MOCJIEIOBATEIbHOCTD MOJIYYECHHS
AKCOHOMETPUUYECKON MPOCKIUU:

A) OcylecTBIIeTCd KOOPAWHALMSA XapaKTEpPHBIX TOUYEK IMpeaMeTa, B
3aBUCUMOCTH OT (opMbl H300pakaeMOTo  TIpeaMeTa BBIOMpAeTCs  BUJ
AKCOHOMETPUUYECKON MPOCKITUY;

b) B npocTtpancTBe 3a1aéTcsl HaTypaabHas CHCTeMa KOOpAWHAT, CBS3aHHAS C
U300paKEHWEM TpeaMeTa, BbIOMpAIOTCS  XapaKTepHbIE TOYKM  MpEAMETa,
OTIpeIeIIsIIoNIe ero hopMmy;

B) 1o akcoHOMETpHUYECKUM KOOPAMHATAM TOUYEK CTPOSITCS UX U300pasKEeHHUS.
[To n300pakeHusIM TOUEK T0YePUNBACTCS U300paKEHUE TIPEIMETA;

I') U306pakaroTcsi akCOHOMETPUUECKHE OCH B COOTBETCTBUU C BHIOPAHHBIM
BUJIOM aKCOHOMETPWHW, HATypaldbHble KOOPJAMHATHI  XapaKTEPHBIX TOYEK
MEPEBOMIATCS B AKCOHOMETPUYECKHE C yIETOM KOA(D(DUIIMEHTOB NCKAKECHHUS.

[IpaBuibHbIi 0TBET: b, A, I', B.
Komnerenmnmu (mamukatopsl): OITK-7 (OIIK-7.1, OIIK-7.2, OTIK-7.3).



2. YcTaHoBUTE NPaBUIIBHYIO MOCIEA0BATEIbHOCTh CO3aHusl paboyero
gyeprexa JeTalu:

A) BBINOJHUTH KOMIIOHOBKY Y€pTEkKa, JUIsl pallMOHAIBHOTO 3aIMOJIHEHUS
noyia ¢opMara PEKOMEHAYETCS TOHKUMHU JIMHUSMHU HaMETUTh TraOapuTHbIE
MPSIMOYTOJIbHUKH BBIOPaHHBIX U300paKEHU, 3aTEM MMPOBECTH OCU CUMMETPHH;

b) BriOpaTth ri1aBHOE H300pa)keHHME, OHO JIOJDKHO JaBaTh HauOoliee
MOJIHOE TpeACTaBIeHUe 0 (popMe U pazMepax JIeTaau, ONpeeIUuTh KOJTUYECTBO
U300paKEHU — BUJBIL, pPa3pe3bl, CEUEHHUs, BBIHOCHBIE 3JIEMEHThI JOJDKHBI
OJIHO3HAYHO JaBaTh NpejcTaBieHue o (opMe U pa3Mepax JAeTaiu, BbIOpaTh
MacmTad u3o00paxeHuil 1 popMar yepTexa;

B) OOBectu wu3o0pakeHus, BbIOpaB TOJIIMHY OCHOBHON JWHUM,
coomomaa 'OCT 3.303-68, BBIMOJHUTL HEOOXOIMMBIE HAJINUCU M IIOCTaBUTh
YHUCJIOBbIE 3HAYEHUS pPa3MEpPOB HAJA pa3MEpPHBIMH JIMHUSMH, 3alOJHUTh
OCHOBHYIO HA/IIKCB;

I') BblueptuTh neTansb, HAHECTH BBIHOCHBIE W pa3MEpHBbIC JIMHUU B
cootBerctBuu ¢ ['OCT 2.307-68.

[TpaBunbHnblii 0TBET: b, A, T', B.

Komnerennuu (naaukatopsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

3. YcranoBure MIPaBUIBLHYIO TOCJIEI0BATCIbHOCTD nopsiJiKa
peIaKTUPOBAHUS TPEXMEPHOUN TBEPIOTEIBHON MOJEIH:

A) Jlns u3MEHEHHsS MMapaMeTpoB HEOOXOIWMO B KOHTEKCTHOM MEHIO
BBIOPATh COOTBETCTBYIOIIYIO KOMaH/y, €CJIH pelaKTUpyeTcs (opMOoOpa3yomuii
9JIEMEHT, B OKHE JIeTaJu BBIICIAIOT JIIOOYI0 ero rpaHb, peOpo WU BEPIIUHY U
BBI3BIBAIOT KOMaHy «PelakTHpOBaTh UCXOIHBINA SIIEMEHTY;

b) Bebinenenue »siemeHTa s PEAKTUPOBAHUA, JJIsi 3TOTO HY>KHO
BBIJICTIUTh AJIEMEHT B JIEPEBE MOCTPOCHUS WJIM B OKHE JI€TaJld W BBI3BaTh W3
KOHTEKCTHOTO  MEHIO  koMmMaHay  «PemaktupoBaTh  3J€MEHT»,  €CIHU
penaktupyercs (HopMooOpa3yronuil JIEMEHT, MOYKHO BBIICIHTH JIOOYIO €ro
rpadb, peOpO WIM BEpPIIMHY B OKHE J€TaJld H BbI3BaTb KOMaHIY
«PenakTupoBaTh HCXOAHBIN 3JIEMEHTY;

B) Jlns ynamenuss oOBeKTa MOXKHO YIAIUTh W3  MOJEIH  €ro
dbopmMooOpasyomuii JIEMEHT, IS ATOr0 JOCTATOYHO BBIJICIUTH €T0 B JEPEBE
MOCTPOEHHUS U BBI3BATh U3 KOHTEKCTHOTO MEHIO KOMaHAY «YIaIUTh» WIM HAXaTh
KJIABUIIY, COXPAaHUTh BHECEHHBbICE TPEXMEPHYIO TBEPJOTEIbHYIO MOJEIb
W3MCHCHMS,

I) Jnsg w3MeHeHHs] TOpSAKAa TIOCTPOSHHUS HEOOXOIMMO «IEePETalTUTh
00BEKTHI MBIIIBIO TIPSMO B JIEPEBE MOCTPOCHUS.

[IpaBuibHbIl O0TBET: b, A, I', B.

Komnerenmmu (mamukatopsn): OITK-7 (OIIK-7.1, OIIK-7.2, OTIK-7.3).



3agaHus OTKPBITOrO THIIA
3aaHus OTKPBITOrO THIIA HA JOMOTHEHHE

Hanuwume nponyweHHoe Cjio60 (CﬂoeocouemaHue)

1. IlenTpanpHas TPOEKUUSI — OTO MPOEKIHUsA, KOTOpas oOpasyercs cC
IIOMOIIIBIO HpOGL[I/IpyIOH_II/IXCSI ) HpOXOI[HIJ_II/IX II€p€3 OI[Hy TO‘IKy
(eHTp).

IIpaBunbHBIN OTBET: JIyYEH.
Komnerennuu (naaukaropsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

2. Pa3pe3om Ha3bIBarOT npeMeTa, MBICJICHHO PACCCUEHHOTO
OJTHOM MJTU HECKOJIbKMMU TUIOCKOCTSIMHU.

[IpaBuIbHBIN OTBET: U300paKEHUE.

Komnerenuuu (naaukaropsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

3. JIByXMepHBbIE MOJEIH — 3TO MOJIENH, KOTOPBIE MPEICTABIAIOT OOBEKTHI B
IBYXMEPHOM U MMEIOT [[Ba M3MEPEHHMS, KaK MPaBUJIO 3TO YEPTEKHU
WIN DCKU3BI.

[IpaBunbHBINA OTBET: IPOCTPAHCTBE.

Komnerennuu (nuaukaropsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

3agaHus OTKPBITOrO THIA ¢ KPATKUM CBOOOAHBIM OTBETOM
Hanuwume nponywennoe cnogo (crogocovemanue).

1. Dmropa MoHka — 3TO 4epTExK, Ha KOTOPOM MPOCTPAHCTBEHHYIO (QUTYPY
NPEICTaBIIAIOT B KadecTBE JBYX WIH TPEX NIEPIICHIUKYIISIPHBIX
MIPOCKIHM.

[TpaBHUIIBHBIN OTBET: B3aUMHO /MEXIy COOM

Komnerenmuu (uaaukatopsl): OITK-7 (OIIK-7.1, OIK-7.2, OIIK-7.3).

2. Pe3pba — 3TO MOBEpXHOCTHh TBEPAOTO Teia, 0Opa3oBaHHAS MPU BUHTOBOM
TUTOCKOTO KOHTYpa 110 MIJIUHAPUICCKON TOBEPXHOCTH.
[TpaBUIBHBIN OTBET: JABMKEHUH / IEPEMEIIICHHH.

Komnerenmmu (mamukatopsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

3. TpéxmepHass MOJeNbh MPEACTABISAET OOBEKTH WM MPOCTPAHCTBEHHBIC
CTPYKTYpPbI B TPEXMEPHOM IMPOCTPAHCTBE, TO €CTh TaKas MMEET HE
TOJIBKO BBICOTY U LIUPUHY, HO U TTTyOUHY.

[TpaBUIBHBIN OTBET: MOACIB/TPEXMEPHAST MOJIEIT.

Komnerenmmu (maaukaropsl): OIIK-7 (OITK-7.1, OIK-7.2, OIIK-7.3).




3agaHus OTKPBITOrO THIIA C PA3BEPHYTHIM OTBETOM

1. Tan pomO MNFT, npsimast SO nepneHANKYIIgpHA IUIOCKOCTH poMOa.

VYrinom Mexay npsiMoit SM U miockocTbio poM0Oa saBisgercs yroia: SMO, OSM,
SMT.

Bpewms BeITTONTHEHUS — 5 MUH.

Kputepun  oleHMBaHWsA:  TOJHOE  COACPXKATEIBHOE  COOTBETCTBHE
NPUBEICHHOMY HIKE PEIICHUIO.

VYriom mexy npsimoit SM u riockocTeio pom0Oa siBnsiercs yroin SMO.

Komnerennuu (naaukaropsl): OITK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).

2. Ha kakoMm puCyHKe H300pakeHbl CKpeluBaroniuecs: mpsmbie? Jlath
pa3BEPHYTHINA OTBET

Puc.1 Puc.2 Puc.3 Puc.4

Bpewms Beimonnenust — 10 muH.

Kputrepun  oueHMBaHHS: TIOJHOE  COJEPKATEIbHOE  COOTBETCTBHE
MIPUBEJICHHOMY HUKE PEILECHHUIO.

CornacHo TeopemMe O B3aMMHOM MOJIOKEHUU IBYX NPSIMBIX B IIPOCTPAHCTBE,
3Ha€M, YTO CKPEIIMBAIOIIMECS MPSIMbIE, ATO MPsSMbIe, KOTOPbIE HE MPUHAAJIECKAT
OJIHOW TJIOCKOCTH M HE UMEIOT 00IIMX ToueK. M3 mpuBeIeHHbIX PUCYHKOB BUIHO,
YTO Ha puUC.] TpUBENEHBI JBE€ MPOCKIUHU MNEPECEKAIOUIUXCS MPSIMBIX, KOTOPHIE
uMeroT o601y Touky. Ha puc.3 u puc.4 npuBefeHbl NapaielibHbIe MNpPSIMbIE
(puc.3- TOPU3OHTATBHO-TIPOCIIUPYIONINE TpsIMbIe a U b, puc.4- mpsiMbie a U b
napajuielibhbl ¥ 00pa3yloT IUIOCKOCTb, KOTOpasi mneprneHaukyispHa [12.
CxkpemuBaronme npsmple MPUBEAECHBI HA pUC.2

Komnerennmu (maaukaropsl): OTIK-7 (OI1K-7.1, OIIK-7.2, OIIK-7.3).



3. Ilepeuncnure mapameTpbl paboyero OKHa ABYXMEPHOIO TIpadHuuecKoro
penakropa CAIIP KOMIIAC, ykazaHHbIE HA pUCYHKE HOMEPAMHU.
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Bpewms Beimonnenus — 10 Mun.

Kpurepun OIlIECHUBAHUA: MOJTHOE COJIEpKATETBHOE COOTBETCTBUE
IIPUBEJICHHOMY HUKE PELICHUIO.
Pemenue:

1 — KoOpAMHATHI TOUYKH B AKTUBHOM OKHE I'papUeCcKoro peaaKkTopa;

2 — TeKyllee 3HaUeHUE KOOPAWHAT Kypcopa B aKTHBHOW CHCTEME KOOPIWHAT
rpaUIecKoro peaaKTopa;

3 — Tekyllee 3HAUEHHWE IIara Kypcopa B aKTHBHOM OKHE TpadHUyecKoro
penakTopa;

4 — macmtad oToOpaXkeH!s B aKTUBHOM OKHE TpapuiecKoro peaakropa.

Komnerenmuu (naaukaropsl): OTIK-7 (OIIK-7.1, OIIK-7.2, OIIK-7.3).



BKC"C[)THOC 3akJirodyeHue

[IpejcTaBiaeHHbIH (OHI OLCHOUHBIX CPEACTB (nanee — @OC) 1o aUCLHII-
nmuHe «MHKkeHepHas M KOMIIbIOTEpHas rpauka» COOTBETCTBYET TpeOOBaHUIM
dI'OC BO.

IIpemnaraemble (OPMBI U CPEJICTBA TEKYIIEro M MPOMENKYTOYHOTO KOHT-
poJisi aZeKBaTHBI LeJisIM W 3ajadaM peajnsalnu OCHOBHOI TIPO(eCCHOHAIbHOH
06pa3oBaTeIbHON IIPOrPaMMBbl [10 HANPaBJICHHIO MOArOTOBKA 15.03.05 Koncr-
PYKTOpCKO-TeXHONOrHueckoe — ofecriedenue  MarlMHOCTPOUTEILHEIX TIPOU3-
BOJICTB.

OlleHOYHBIE CPEeICTBA sl TEKYILEro KOHTPOJIS yCleBaeMOCTH, MPOME-
KyTOUHOW ATTECTALMH 10 MTOraM OCBOCHHMs JIMCIMIUIMHBI NPE/CTABICHBL B
[0JIHOM oObeMe.

Bubl ONEHOUHBIX CPEACTB, BKJIIOMCHHBIE B IPEJCTaBICHHBIH dbonz,
OTBeUaroT OCHOBHBIM rpuHLMTam Gopmuposatus POC.

Pa3paGoTaHHBIA W NpEICTABICHHBIH Ul SKCIEPTH3DI (hOHZ OLEHOYHBIX
CpeJCTB  PEKOMEHIyeTCs K  HCIHOJB30BaHMIO B IPOLEecce MOATOTOBKH
00y4aloIKXCcs 10 YKa3aHHOMY HallpaBIeHHIO / crieliuaibHOCTH.

[Ipescearelsb yaeOHO-METOMUECKOH KOMUCCHH )
MHCTHTYTA TEXHOJIOTHH U HHXKEHEPHON MEeXaHHKH /&4/%/‘—\ Scynuk C.H.




JIuceT n3MeHeHnid U TOMOJTHEeHU

Ne | Bunel nononnenuit | Jlata u Homep npoTOKOIA ITonnuce
n/n Y U3MEHEHUU 3acesanus Kaeapbl (c pacugpoBKOif)
(xadenp), Ha KOTOpOM | 3aBeAyromiero kahenpoit
ObLIM pacCMOTPEHBI U (3aBeqyrommx
0J100p€HbI U3MEHEHHUS U kadeapamu)

JOITOJIHCHU




