NPUNOXKEHUE A
®OH/, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOM ATTECTALUU
no AUCUUNNNUHE «MHPOpMaLMOHHO-KOMMYHUKALUOHHDbIE TEXHO/I0MMU U KOMMNbIOTEPHOE
moaenuposaHue B matepuanoseaeHumn»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, hopmupyemoix 8 pe3ysbmame oceoeHus
oucyunnuH.l

. Cnoco0
Kon koHTpo1HpYyeMOii KOMIIeTEeHIHH O1eHOYHOE CPEICTBO
OlleHHUBAHMS
[TIK-1: CnocoGeH ycTaHaBiuBaTh TpeOOBaHMS Komrmiekt
K OKCILTyaTallMOHHBIM CBOWCTBAM M3JIENHS Ha SK3aMel KOHTPOJHPYIOIINX
OCHOBE UCCIICJIOBAHHIA U MOJICTTHPOBAHUS MaTEPHAJIOB JIJIS
YCIIOBUH DKCILTyaTaIlH HK3aMeHa
[TIK-4: CriocoGeH mpoBOIUTh aHATIN3
uHGOPMAIIUU IO KOMIO3UIIHOHHBIM
(popman 1 ’ Kommekt
METALTUICCKAM U HEMETATHYCCKHM
KOHTPOJHPYFOIIHX
MaTepuaiam, B TOM YHUCJIE M0 BOIIPOcaM DKk3aMeH
MaTepUasoB IS
MOJITOTOBKY ¥ OPTaHU3AINN
9K3aMeHa
MIPOU3BOJICTBEHHOT'O U UCCIIEA0BATEIHCKOTO
nmpoiecca

2. OnucaHue nokazameneili u Kpumepuee oyeHusaHusa Komnemquuii, onucaHue wkan
oyeHueaHuAa

OueHnBaemble KOMMETEeHUMM MpeacTaBneHbl B pasgene «llepeyeHb MNAHUPYEMBbIX
pe3ybTaToB 06y4YEHUA NO AUCLUUNANHE, COOTHECEHHbIX C MHAMKATOPAMMN AOCTUNKEHUA KOMNETEHUMIA
» pabouyen nporpammbl AUCUUNAWUHBLI  «MHPOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOJIOTUN U
KOMMNbIOTEPHOE MOAENINPOBAHME B MaTEPUANIOBEAEHUNY.

Mpn oueHMBaHUN CcHOPMMPOBAHHOCTM KOMMETEHUMI no aucumnavHe «UHPopmauMoHHO-
KOMMYHUKALMOHHbIE TEXHONOTMW U KOMMbIOTEPHOE MOLENMPOBaHWE B MATEPUANOBEAEHUNY
ncnonbayetca 100-6annbHana wkana.

Kpurepuii Ouenka no 100- Ounenka no
0AJUIBHOM IIKAJIe | TPAAUIMOHHOM IIKaJIe
CtyzneHT 0cBOMII U3y4YaeMblii MaTepua 75-100 Omauuno

(OCHOBHOI U AOTIOJHUTENBHBIN ), CHCTEMHO
Y TPAaMOTHO M3JIaraeT ero, OCyIIeCTBISET
MOJIHOE Y NIPABUJILHOE BBIOJTHEHUE
3a/IaHAI B COOTBETCTBHH C UHIUKATOPaMHU
JOCTUKEHHSI KOMITIETEHITUH, CIOCOOEH
OTBETHUTH Ha JIOTIOJTHUTEIILHBIE BOITPOCHI.

CryneHT ocBOMIJI U3y4YaeMblii MaTepual, 50-74 Xopowo
OCYIIECTBJISIET BBINOJIHEHNE 3aJaHU B
COOTBETCTBUY C NHIUKATOPAMHU
JOCTUKEHHSI KOMITETEHIIHI ¢
HENPUHIMITHAIBHBIMU OLIIHOKaMHU.

CTyZIeHT IEMOHCTPUPYET OCBOCHHE TOJIBKO 25-49 Yooenemsopumenvho
OCHOBHOI'O MaTtc€puaja, Mnpu BbIIIOJIHCHUN
SalIaHI/Iﬁ B COOTBCTCTBUH C UHAHUKATOpaAMH




JOCTHUIXCHUA KOMHCTCHHHﬁ I[OHYCKB_CT
OTJIEeJIbHBIE OIIMOKH, HE CIIOCOOEH
CI/ICTCMaTI/I3I/IpOBaTB MaTepHan " OCJ1aTh
BBIBO/IBI.

CTyzeHT He OCBOWIJI OCHOBHOE COZIEpKaHHE <25 Heyooenemsopumenvho
U3y4yaeMoro Marepuaia, 3a1aHus B
COOTBCTCTBUH C MUHAUKATOpaMU
JOCTHKEHHSI KOMIETEHIIUI HE BBIITOJHEHbI
HJIW BBITOJHCHBI HCBEPHO.

3. Tunosblie KOHMPObHbIE 3a00HUA UAU UHble Mmamepuasnsl, Heobxodumole 014 OYeHKU YPOBHA
docmuiceHua KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu

1.Mlhogecmu aHAAU3 UHGOPMAUUU M0 HOBbIM KOMMO3UYUOHHbLIM, Memanau4eckum u
HemMemanauyeckum mamepuanam 6 MmOM Yucae M0 B80rpocam Mod20MoOB8KU U Opa2aHU3ayuu
uccnedosamesnbCKoz2o npouecca (mabauya 1). Onpedenums mpebosaHus K ceolicmeam usdenuli Ha
OCHOB€e aHAU3a yca08ull 3KCNAYyamayuu U OCHOBHbIX AKCUOM Meopuu MoOenupo8aHUs.

KomneteHuua UHAMKaTOp AOCTUNKEHNA KOMNETEHLUHN

MK-1 CnocobeH yctaHaBnuBaTb TpeboBaHus K | MK-1.1 Onpepensetr TpeboBaHMA K CBOWCTBaAM
3KCM/YaTaLMOHHbIM CBOWCTBAM M34€/MA HA OCHOBE | MU34eNMi HAa OCHOBE aHa/M3a YCA0BMI SKCNyaTaLmm

nccnenoBaHui " MOAEeNMpoBaHMA YCNOBUI | U AaHHbIX MOAENIMPOBAHUA

aKCnayaTauum

MK-4 CnocobeH npoBoanTb aHanu3 WMHpopmauuu no | MK-4.1 AHanusupyeT uHPOpMaUMIO MO HOBbIM
KOMMO3ULMOHHbIM, MeTaINYECKUM M | KOMNO3ULUNOHHbBIM, MeTa/ININYECKUM 7
HEMETA/IMYECKMM MaTepuasam, B TOM 4YMCAE MO | HEMETA//IMYECKUM  MaTepuanam C  3aZaHHbIMMK
BOMpocam noAroToBKM " OopraHusaumm | cBOMCTBaMM M TEXHONOTMAM UX NPOM3BOACTBA

npon3ssBoacTBeHHOro 1 NccneaoBaTe/IbCKOro npouecca




IMpuioxenne 1

Hpoeecmu aAHal1uz undmpﬂmuuu no HOGBBIM KOMROZUWUOHHBIM, MEMALTUHECKUM u

HeMemaniuyeckumM Mamepuaiam & MmMoM Hucie No  GONpOCcaM NOO020MOGKU U OP2aHU3AYUL

uccnedosamenvckozo npoyecca (mabauya 1). Onpedeiumes mpebosanus Kk c60UCmMeam uzleiuil Ha 0CHOBe
aHaIuza yC;'IOﬁH!:! IKChayamayud U OCHOGHBIX AKCHOM Meopuu _Mode.-mpoemm;z.

Tabmuua 1
Ne papuaHTa Bua nznenns Yenosus paboThl H3geTHSA

1. CTCPACHB ¢  KPYTI0# (OJHOOCHOC PACTATHBAIONICE HAMPAKCHHIC,
tbopmoii  nonepeunoro Beicokas Temneparypa (+150); Boicokas
CEUCHHUS ";ﬂa)KHUCTb,

2, crepieHb ¢ Kpyrioil (OIHOOCHOE pacTATHBAOIIee HaNPAKEH e,
dopmoii  nmonepeuHoro | Hu3kas Temneparypa (-30); HopmanbHas
CCUCHHS BIIAKHOCTD.

3. CTCpiKEeHb ¢  Kpyraoil (OQHOOCHOE pacTATHBAIOIICE HATPAKCHHE,
topMoii  moNepedvHoro | HopMaabHasA TeMmeparypa (+26);
cevueHHst HOPMATBHAS BIaKHOCTb.

4. CTCPACHB ¢  Kpyraoii | OnHoocHoe CIKaTHCE, HOpManbHaA
thopMoii  ONEPEYHOTrD | TEMIEpATYpa (+26), HOpMalbHas
CCUCHHS BJIAKHOCTD

5. cTep®eHs ¢ Kpyrioi | OjHoocHoe ciKaTHe, BBICOKAsN
dopmoii  nonepeunoro | remneparypa  (+300),  HopmanbHas
CCUCHHHA BIARHOCTE

[ CTepiKeHb ¢ Kpyriaoi | OnHoocHOE cKarue, HHU3Kas
tdopMoii  monepevHoro | TeMueparypa (-30); HOpMalbHAaA
ceveHHs BJIAKHOCTB.

7. cTepikeHb ¢ Kpyriaoii | Kpyuenne, — Bbicokas TEMICpaTypa
topmoii  nonepeunoro | (+300), HOpManbHAS BIAKHOCTD
ceUCHHS

8. crepweHs ¢ Kpyrinoi | Kpywenwe, HopmanbHas —Temrieparypa,
hopMoii  nonepeyHoro | HOPMaibHas BIAKHOCTD
CCUCHHHA

9. cTepikeHb ¢ Kpyriao# | Kpydenne, HuM3kad Temnepatypa (-30);
dopMoii  monepedyHOTo | HOPMAIbHAS BIAXKHOCTS.
ceveHHs

10. Muorocnoiinas N3rud, HopMmanpHas Temmepatypa (+26),
IJIACTHHA HOPMaJIbHAA BIaKHOCTD

11. Muorocnoiinas M3rud, Beicokan temneparypa (+300),
TJIaCTHHA HOPMaJIbHas BIAKHOCTh

12. MHorocnoiinas W3rud, Hu3kaa Temmepatypa (-30);
MJIACTHHA HOPMAJIbHAs BIAKHOCTh

13. Muorocnoiinasn JIBYXOCHOE  pacTAKEHHE, HOpPMallbHad
IJIaCcTHHA TEMIEpaTypd. HOPMaibHas BIAKHOCTD

14. Mmuorocnoiinas JsyxocHoe pacTsKEHHE, BBICOKas
IJIACTHHA Temieparypa (+300), HOPManhLHAs

BJIAKHOCTE
15. Muorocnofinas JByxocHoe pacTakeHue, HH3Kaf
TJIACTHHA Temreparypa (-30); HOpMaIThHAs
BIIa’KHOCTB
OcHOBHBIE AKCHOMBI TEOPHH MOJEC/THPOBAHHA
1. Mogaens He cymecTByeT cama no ce0e, OHa BBICTYNAeT B TaHAEME C HEKOTOPBIM
MaTepuaibHbIM 00bEKTOM, KOTOPBII OHA 3aMEILAET B IMPOLIECCe ero H3YUYEeHUsl WIIH TPOSKTHPOBAHHS
2. Jnst  ecTeCTBEHHBIX MaTEepHaIbHBIX OOBEKTOB MOIENL BTOPHYHA, T.€. SBIACTCA

CICIACTBHEM H3YUCHHA H OITHCAHHA DTOIO o0BeKTa. I[J'ISI HCKYCCTBCHHBIX 00BEKTOB MOZEIb NEPBHYHA, OHA
MPEAMECTBYET MOABJICHHIKO CaMOro o0beKTa

3. Mopens Beeraa mpouie 00beKTa, OHa OTpaKacT JIMILIL HEKOTOphIE cBoiicTBa. i oqHOTrO
00BEKTa MOTYT CYILIECTBOBATH HECKOJIBKO MOAEEH
4, Monens noxoOHa 0ObeKTY, KOTOpbIH OHA 3aMellaeT B IIpoLEcce WCCIEeIOBAHHS WK

MpocKTHpOoBaHnsA. Moaenb agcKkBaTHa OPHUTHMHANY — BOCIPOH3BOAWT ¢ HE0OXOAMMOH TOJHOTOH |
TOYHOCTBIO BCE CBOHMCTBA O0BEKTA, CYMIECTBEHHBIC I JAHHOTO MCCIISAOBAHHS HITH TTPOSKTHPOBAHHS

5. [locTpoeHue mMonenu He camoleinb. Momelb CTPOUTCsl At TOro, 4toObl OBUIO TIpOIILEe
IKCIICPUMEHTHPOBATH HE C 00BEKTOM, a C IIPOCTBIM IIPEICTABUTEIEM - MOJCIIBIO



2.Mlposecmu aHAAU3 UHGOPMAUUU MO0 HOBbIM KOMMO3UYUOHHbIM, Memasnnau4yeckum u
HemMmemasnauyeckum mamepuandam 6 MmOM Yucae M0 B80npocam Mood20MoOB8KU U OpaaHU3ayuu
uccnedosamesnibCKO20  npouecca. YcmaHosume amanel  MOOenuposaHus, onpedenswoujue
mpebosaHus K ceolicmeam u3denuli Ha OCHoB8e aHAAU3A YyCa08Ul 3Kcnayamayuu U OOHHbIX
modenuposaHus (cxema 1).

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

MK-1 CnocobeH ycrtaHasnuatb TpeboBaHma K | MK-1.1 Onpegensetr TpeboBaHWA K CBOMCTBaM
3KCMAyaTaLMOHHbIM CBOMCTBAM W3A4e/MA Ha OCHOBE | U34EeAWNK HA OCHOBE aHasM3a YCA0BUIA SKCMyaTaLmm

nccnesoBaHuin n MOAEeNMPOBaHMA YC/IOBUI | M Jl@HHbIX MOAENNPOBAHMA

aKcnayaTauum

MK-4 CnocobeH npoBoauTb aHanu3 MHpopmauum no | MK-4.1 AHanusmpyeT uHPOpMaUMIO MO HOBbIM
KOMMO3WULMNOHHbIM, MeTaNINYEeCKMM M | KOMNO3ULMOHHBIM, MeTaNINYEeCKUM 7
HEMETa//IMYECKMM MaTepuasam, B TOM 4YMCAe MO | HEMETA/UIMYEeCKMM  MaTepuanam C  3afaHHbIMU
BOMpOCam NOAroTOBKM 7 OopraHusaumm | cBOMCTBaMM M TEXHONOTMMAM UX MPOM3BOACTBA

npon3BoACTBEHHOIO U UCCNeA0BaTE/IbCKOIO npoLecca

ITpuio:xenne 2

Ilpogecmu ananus ungopmayuu no HOBbIM KOMROIUYUOHHBIM, MEMAIIUYeckKuM U

HeMEeMALIUYeCKUM MAMepualam 6 mMoM Yucie HO GORPOCAM HOOZOMOBKU U OPAHU3AYUL

UCCNe008aMeENbCKO20  Npoyeccd.  Ycemanosumes  3manvl  MOOeIUposanis, onpeodersiowue

mpebosanua K Ceolcmeam u30eiull Hd OCHO8E AHANN3A VCAOBUL IKCHIYAMAyul U OaHHBIX
moodenuposanus (cxema 1).

OCHOBHBIMH jajavyaMu MOJe/THPOBAHUA HABJIHIOTCH:
1 Bribop mMozenei?
2 NEPEHOC PE3Y/ILTATOB HCCIIEIOBAHHS MOJIE/IeH HA OPHIHHAIL

ﬂpouecc MOIEJIHPOBAHUA COCTOUT H3 CAEIYHUIHX 3TAIOB:
[TocTaHOBKa 3a/1a4H H ONMpeielcHHe CBOHCTB OpUTHHANA, MOANEKAIIHX HCCIEI0BaHHIO.
KOHCT'dT'dLlHH 3ATPYAHHTEIBHOCTH HJIH HEBO3IMOMHOCTH HCCJICAOBAHHA OPHIHHAIA B HATYPE.
3. Breibop Mozemu, IOCTaTOYHO XOpOWIO (PHKCHPYIOILICH CYNIECTBEHHBIC CBOHCTBA OpHTHHANA H JICTKO
MO UIAIOIIEHCA UCCITEN0BAHUIO,

M

4, HWccnenoBaHue MOJEIH B COOTBETCTBHH C MIOCTABIEHHOH 3a1a4ei.
5. llepeHoc pe3ynbTaToOB HCCIEGIOBAHHS MOICIH Ha OPHIHHAIL.
6. IIpoBepka 5THX Pe3y/ILTATOB.
| 1 Onpeaencine MEMEHTa MOAEAN ACTANN HA OCHOBE
: Onpl.‘ne.‘lcrtllc _: a Il‘l‘\lc'l"lll‘lccll‘)l-l Q}up\lu " Nl)NC‘lm'l'l' UBHOM l'lpllll-l.'l"f‘:"l)("lll
: INEMEHTOB MOAEI ACTANN h
1 ] i ]
| ‘ 1 1 Onpeaeaenie |
X : Onpeaeaciie 1 : THNa GOPMOOOPAIOBANIA IACMCHTA :
COop n anann aaHnex AAHHBIX PACTIOIOACHILE | 1 |
rEOMETPII AcTANN _.: IICMEHTOB MOICTH ACTATN : 1 * 1
! { | jrecccccnee | Butop |
I 1 : L OnePaLLt NOCTPOCHIA 1
| Onpeaeacune 1 Basosas _I__: N0 KpHTepHAM I
| PAIMCPOD LA MOACAHPOBANIA 1 onepauiia I I
I INEMENTOB MOTEAN AETAAN 1) | : I
Vo——————————————1 : 1 Onpeaenenne :
b ',_---__-_--__--_-.l 1 ' KOHTYpOS H
N 5 11
BupaGorxa petenis 1 Bubop Lot | b1
A% nocTpocHia e ONEPaLIIH A% NOCTPOCHIA | m=SCSCCCCoZoZCCoIZoCoCSEsso
"MOaeAIN AETANH 1 IIEMEHTOB MOIEN ACTANN : : | r :
1 ‘ i | 1 Onpeaenenne 1
] ' l | 1 THIA u‘llc"m'lﬂ“llllnlu ACMEHTA i
| Onpeacactne 1 1. 'y I
I NOCACAOBATEALHOCTH NOCTPOCHIA 11 Konctpyxunonnas +.' ‘ '
| IICMEHTOB MATEAN ACTAAN 1 oncpauss Buadc
| ! ! op 1
gy g ppy—y——— R Ly ———y————r L} ONEPALINI NOCTPOLHIA 1
i 1| noTuny koncTpyxTHBHOrD 2acMenTa )
1 1
Moctpoenne Henoawosanne 1 [} |
MOZCTI CTATN =" cranaaprnoro CAD-moayas ! Onpeaenciie !
: KOMTY poB :
P |
Cxema 1



3.Mlposecmu aHAAU3 UHGOPMAUUU O HOBbIM KOMMO3UUUOHHbIM, Memasnnu4yeckum u
HemMemanauyeckum mMamepuanam, €o30ame  aA20pUMM  UCCAed08amesnibCKo20  npoyecca.
Onpedenums mpebosaHus K ceolicmeam u3denuli Ha ocHose (hopmebl npedcmasaeHus moodesel.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

MK-1 CnocobeH ycraHaBnmBatb TpeboBaHuAa K | MK-1.1 Onpegenser TpeboBaHMA K CBOWMCTBaM
3KCM/YaTaLMOHHbIM CBOWCTBAM M34€/1MA HA OCHOBE | M34eNMi HAa OCHOBE aHa/nM3a YCA0BMI 3KCNyaTaLmm

nccnefoBaHuin n MOAEeNNPOoBaHMA YC/IOBUI | M J@HHbIX MOAENNPOBAHMA

aKcnayaTauum

MK-4 CnocobeH npoBoAuTb aHanu3 MHpopmauum no | MK-4.1 AHanusmpyeT uHPOpMaUMIO MO HOBbIM
KOMMO3ULMNOHHbIM, MeTaNINYEeCKMM M | KOMNO3ULMOHHBIM, MeTaNINYEeCKUM "
HEMETA//IMYECKMM MaTepuasam, B TOM 4YMCAe MO | HEMETA/UIMYEeCKMM  MaTepuanam C  33afaHHbIMU
BOMpOCam NoAroTOBKM 7 opraHusauuMm | cBOMCTBaMM M TEXHONOMMAM MX MPOM3BOACTBA

NPOM3BOACTBEHHOIO M MCC/IEA0BATE/IbCKOro NpoLLecca

IMpunoxenune 3

Hp osecniu aHanusz Ut .*d) opMayuu no HOBbIM KOMRO3UYUOHHBIM, MEMALTUYECKUM u

HeMEemaIUyecKuUM Mamepuaiam, co30amv ai2oOpumm Ucciedo8amenbeko2o npoyecca. Onpedenuns
mpebosanus K ce0UCMEaM Uz0elull Ha ochose Yopmvl npedcmasienus mooenell.

Mogenu
|
MartepuanbHble NHbOpMaLUOHHbIE
O6pasHbie 3HaKoBble

Pucynox 1 ®opmsl npeacTaBinenus MoaeneH

MakeTsl 31aHMI B COOPYKEHHUIT

Mojsienu aBTOMOOHIIEH, CAMOIIETOR H T.I,
Mogens 3eMaH — ri1odyc

Mojienb YenoBeKa — MAHCKCH

Pucynku

dotorpadun

TexkcToBOE ONMHCaHHe 0OBEKTA
[TporpaMma Ha s3bIKE TTPOTPAMMHUPOBAHHS
. brnok-cxema

10. Tabmuna

11. ®dopmyna

LN~ wWNE

4.cnonb3ys  UMUMQAUUOHHOE  MOOEenAUPOBAHUE KAK  OCHOB8bl  MHO208APUAHMHO20
MpPO2HO3UPOBAHUA U AHAAU3A CUCMEM 8bICOKOU CmerneHu CAI0XHOCMU, yCmaHo8umMbs mpebosaHus K
3KCNAYamayUuoHHbIM cgolicmeam u3desnus Ha 0CHose Uccnedo8aHull U MoodenuposaHus ycaoeuli



akcnayamayuu. Hcnonezoeames SolidWorks u SolidWorks Simulation- Xpress 0na nocmpoeHus
MoOenu U OUEeHKU ee MexaHU4YecKux ceolicme co2aacHo mpebo8AHUAM K 3KCMaAyamayuoHHbIM
ceolicmeam uzoenus

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

MK-1 CnocobeH yctaHaBnuBaTb TpeboBaHus K | MK-1.1 Onpepensetr TpeboBaHMA K CBOWCTBaAM
3KCM/YaTaLMOHHbIM CBOWMCTBAM M34€/MMA HA OCHOBE | M34eNui HAa OCHOBE aHa/nM3a YCA0BMI 3KCNyaTaLmm

nccnenoBaHui n MOAEeNNPOBaHMA YCNOBUI | U AAHHbIX MOAENNPOBAHUA

aKcnayaTauum

MK-4 CnocobeH npoBoaAuTb aHanu3 MHpopmauuu no | MK-4.1 AHanusmpyeT uWHPOPMaUMIO MO HOBbIM
KOMMO3WULUNOHHbIM, MeTaNINYEeCKMM M | KOMNO3ULMOHHbIM, MeTaNINYEeCKMM 7
HEMETa//IMYECKMM MaTepuasam, B TOM YMCAEe MO | HEMETAa/VIMYEeCKMM  MaTepuanam C  3afaHHbIMU
BOMpoOCam NoAroTOBKM " opraHusaumm | cBOMCTBaMM M TEXHONOTMAM UX MPOM3BOACTBA

npon3sBoacTBeHHOro 1 NCcaeaoBaTe/IbCKOro npouecca




IMpunoxenne 4

Hcnonb3ys umumayuoHioe MooeIuposanite Kax 0CHO6bl MHO20BAPUAHMHO20 HPOSHOIUPOGAHUS U

ananuza cucmem GblCOKOU CMEneHl CI0JICHOCMU, VeMaHosums mpebosanus K HKCHIVAMAayuoHHbIM

CROUCMBAM UZ0ENUS HA OCHOBE UCCACO0BAHUL 1 MOOEIUPOBaHUsa Yeroeull skchiyamayuu. Henonsz2oeame

SolidWorks « SolidWorks Simulation- Xpress das nocmpoenus umumayuonHoi Mooenu u oyeHKu ee
MeXauuyeckux ceoUcme co2uacHo mpeﬁoemm&u K IKCHIyamayuoHHbIM ceolicmeam uzoenus

Memodoaozun umumayuonno2o MoOeIUPOBAHUA COCIMOUIM U3 ONPEOCICHHO20 KOAUHECIEd Wa208.
1. Onpeoenenue 3adaqu.

2. llocmpoenue umumayuonuot mooen.

3. Henvimanue u noomeepoicderive Mooenit.

4. E’IGHHPOBGHME IKCHEPUMEHINOE.

5. Ilposedenue sxcnepumenmos

6. Ouenka pe3yabmamos.

7. Hcnoav3zosanue pe3yibmamos

-

CTpaTernyccroe

ﬁopuynupua
b NNaHnposaHHe

npoBnemsi

Har

QOnncaHue Mogena I

NMoareToska AaHHLIX

TpaHCNAYMA MOZEnA L_ -1: s
joramannin_se =

‘_gﬂlglg}— ( G’um]nusillu:l J

PucyHok 2 DTaribl co31aHus UMUTAIIMOHHOH MOJIENTH

HMmutanmonsas  MOAENb  JIOJDKHA — OTPaXarh JIOTHKY W 3aKOHOMEPHOCTH  TTOBCICHHS
MOJISJIMPYEMOro 00BbEKTa BO BpeMEHH (BpeMEHHas JHHAMHKA) W MPOCTPAHCTBE (IIPOCTPaHCTBEHHAs
JIMHAMHKA).

HMmMuTaniMoHHas MOAEIE CO3/1acTCA:

1. s yrpaBlieHHs CIOXKHBIMA TEXHOJIOTHYECKHMM TPOIIECCaMH, YTOOBI ONPEIeIUTh HX XapaKTepHble
0CcOOEHHOCTH;
2. TIpM MPOBE/ICHHH YKCIIEPUMEHTOR Hajl 00BEKTAMH B OKCTPEHHBIX CHTYAIMAX, CBA3AaHHBIX C PHCKaMH, B
CllydasiX, KOrjla HaTypalilbHOe MOJIEIIUPOBAHHE HEXKeNaTelIbHO MIIH HEBO3MOMXHO.
CTpyKTYpa HMHTALMOHHOi Mo1e/TH

Y — BHIXOAHBIE TepeMeHHble (pe3ynbTaT aeficTBHA
Y=F (X, Q) ;([/ICTEMBI); '
—  BXONHBIE  TIEPEMEHHBIE M MapaMeTphl
(ynpaBisemuie);
X F v Q — BHyTpeHHME TICDEMEHHBIE M TapameTpel (He
- QI YIpaBasemMbie);
F — dyaxkumoHanbHas 3aBHCHMOCTE Mekay X u Q,

onpeJeNnsomas BelIHInuy Y



Hcnoab3zoanue SolidWorks Simulation- Xpress
SolidWorks SimulationXpress o0bsCHsAeT BCe IIATM BBIIOJHEHUS aHANM3d, HAYMHAs C YCTAHOBKH
[Tapamerpos 10 nonydenus Pe3ynsratos. AHaIN3 COCTOUT U3 CIACAYIOUIMX LIAros:
IMapamerpsl
Hacrpoiika eguHHLl W3MepeHHs, KOTOpble OObIYHO HCIONB3YIOTCS JUI MATepUalioB, HATPY30K H
pe3ylbTaToB.
Kpenaennsn
Br16op rpaneii aeranu, KoTopble BO BpeMs aHanu3a OyayT ocraBaThes Ha MecTe (DyyT 3adMKCHpOBaHbI).
Harpy3kn
JlobaBieHre TaKUX BHENIHUX Harpy3ok, Kak YCHJIHME M JaBJEHHE, C LENbI0 MOAYYeHHs HaAMpsHKeHUs U
JedopMaLuu JIeTaH.
Martepnan
Br16op marepuana i qetand B OMOIHOTEKe CTaHIApTOB WIH MYTEM BBOjIa COOCTBEHHOTO MaTepHaa.
BoinosHuTh
BEImonHeHne aHanM3a, a TaKKe HACTpoiika pasMepa sSUeeK CETKH, KOTopas OyAeT HCIONb30BaHa IMPH
dHaJlIu3e.
PesyabTarsl
ITpocMmotp pesynbTaToB aHanmmsa: samac npouyHoctd (FOS), manpskenue u nedopmainnu. MHoroa sToT
IPOLIECC Ha3bIBaeTCs NOCTOOpaboTKa,
OnruMH3HpOBATH
OnTHMH3aIHS TTOJYYEHHOTO KOJIMYECTBA € MOMOIIbI0 BEIOPAaHHOTO pa3Mepa.
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5.Uhcnonb3ya  UMUMAUUOHHOE  MOOenuUPoBaHUE  KAK  OCHOBbl  MHO208APUAHMHO20

npo2HO3upoB8aHUA U aHasUu3a cucmem 8bICOKOU cmerneHuU CI0OXHOCMU, ycmaHosume mpe6osaHu;1 K
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3KCNAYaMayUoOHHbIM ceolicmeam u30esnus HA OCHOB8E UCCAe008aHUli U MoOenuposaHusa ycaosuli
akcnayamayuu. Hcnonezoeames SolidWorks u SolidWorks Simulation- Xpress 0aa nocmpoeHus
UMUMAyUOHHOU MoOenu U OUeHKU ee MexaHU4YecKux ceolicme coanacHo mpebosaHUaIM K
3KCNAYamayuoHHbIM cgolicmeam u3denus

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

MK-1 CnocobeH ycraHaBnmBatb TpeboBaHuAa K | MK-1.1 Onpegenser TpeboBaHMA K CBOWMCTBaM
3KCM/YaTaLMOHHbIM CBOWCTBAM M34€/1MA HA OCHOBE | M34eNMi HAa OCHOBE aHa/nM3a YCA0BMI 3KCNyaTaLmm

nccnefoBaHuin n MOAEeNNPOoBaHMA YC/IOBUI | M J@HHbIX MOAENNPOBAHMA

aKcnayaTauum

MK-4 CnocobeH npoBoauTb aHanu3 MHPopmauuum no | NMK-4.1 AHanusupyeT uHPOpMaUMIO MO HOBbIM
KOMMO3ULMNOHHbIM, MeTaNINYEeCKMM M | KOMNO3ULMOHHBIM, MeTaNINYEeCKUM "
HEMETA//IMYECKMM MaTepuasam, B TOM 4YMCAe MO | HEMETA/UIMYEeCKMM  MaTepuanam C  33afaHHbIMU
BOMpOCam NoAroTOBKM 7 opraHusauuMm | cBOMCTBaMM M TEXHONOMMAM MX MPOM3BOACTBA

NPOM3BOACTBEHHOIO M MCC/IEA0BATE/IbCKOro NpoLLecca




Ipuaoxenne 5

HCHOJ‘?bj'yR HMUMAYUOHHOE JMO()EJIM[)OS{IHHE KAK OCHOGbI MHOZO0GAPUARMAKOS0 APOSHOIUPOSAHUA U

AHAIU3a CUCHEM GBbICOKOU CMeneHi CAOMHCHOCMU, YCMAHOGUINb mpeﬁoﬁarmﬁ K IKchayamayionibim

CBOUCMBAM U30eNUSA HA OCHOBE UCCACO0BAHUL U MOOCTUPOBAHUA YCao6ull skcnayamayuu. Henoavzoeame

SolidWorks « SolidWorks Simulation- Xpress das nocmpoenus umumayuonnou Mooenu u OYeHKu ee
MEXAHUHECKUX CROL}C??‘IB COSNMACHO mpeﬁoemm;m K IKCnayamdayionHiblM Cﬁ()!}fﬁ'ﬂ!@ﬂ}” MS’()&‘?M
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Pucynok 1 Drarnbl co3jaHus UMUTAIIMOHHON MOJIENH

HMmuTanmonHas MOAEIb JIO/DKHA OTpPaKaTh JIOTHKY H  3aKOHOMEPHOCTH  IMOBEIACHHS
MOJICTHPYEMOT0 00BEKTa BO BPEMEHH (BpEMEHHAs AWHAMHKA) M TPOCTPAHCTBE (MPOCTPAaHCTBEHHAS
JIWHAMMKA).

l l Ol'lpc.'lc..'lcﬂllc ANCMCHTA MOACAN ACTAAN HA OCHOBS
: OITPC'“.‘.'“.'H"C I_.__ l“‘l\lcl’pll‘lccmﬁ M\IH " “’IIC'IP}'KTIIBNOFI NMPHHALICKHOCTI
| INCMEHTOB MQIEAN ACTAIN :
| 1 iT |
! | 1 ! Onpeacaciiie |
! Onpeneaenie 1 : 1ina popmoodpatosanng demenra |1
CGop m ananms aanmx | AAHHMX PACNOACKTHIA 1 1 :
MEOMETPHN ACTAAN II AICMEHTOB MOICIN ACTATN : 1 i |
I { | jmm e | Bubop I
1 1 1! ONEPaLII NOCTPOCHIR I
I Onpeacacnne 1) bayosas 'I'.': NO KPHTEPHAM |
| PAIMCPOB LUIA MOACTHPOBAHNA 1 onepauns ‘ |
| INEMEHTOB MOTIEAN ACTATN 1 | : I
o= : 1 Onpenenenne :
i pdt———— 11 P! KOHTYPOB |
- G 11
BupaGorxa peweninn BuGop . | Ceeeeeeeeeeeee====1
218 NOCTPOCHIA - ONEPALLNI LA NOCTPOCHIA g | RESSSSSSSSSSooIooES
MOIEN aeTanm 1 WICMEHTOR MOJEN JeTaan ' i ' '
| ‘ " 1 Onpeaenenne |
l : l ] : THNA ﬂ’llﬂp'\ KTHBHOID JeMeHTa :
| Onpeaenchite v i Iy |
Il nocacaosareabHocTi nocT pocns [ 1 Konctpyxuwionnas ‘ |
| INCMEHTOB MQIEAN ACTAIN 1 oncpauns 1 BuGop |
! Pe——————————————== J I 1 ONEPALLIN NOCTPOCHIA 1
1| 1o THNY KOHCTPYKTHBHOIO JaeMenTa ||
1 I
MocTpoenne Henoasiosanne 1 ] I
MOJEN aeTATM > cranaaprioro CAD-waayas 1 |
N Onpeaeacnne |
] KOHTY pOB |
== |

PUCYHOK 2 Anroputs co3aaHus HMUTAIMOHHOM monenn B SolidWorks

lefi BBIITOJIHCHHH 3a1aHHA HeOﬁXO,LLHMO:
1. mocTtpouTh WM HaTH B OHOMHOTeKe (0a3ax NaHHEBIX MPOTPaMMEI) TpeOyEeMEIE ASTANIH;
2. IPOBECTH BUPTYAJIbHBIC WUCIIBITAHHS Aera..'leii B COOTBCTCTBHH C YCIIOBHAMH K TCXHHUYCCKOMY



3aJJaHHID K H3ACIHID

(MexaHH4YecKHe,

DJIEKTPOTEXHHYECKHE, ruapaBliH4eCKHe,

AIPOOHMHaAMHUYCCKHE, TEHHOdJHBH'-IeCKHe HT O xapam‘epncmxn)

Xpanosuk

6.Ucnonb3ya ¢husuyeckoe

ModeﬂupoeaHue KaK

MasTHIROBELT prmar

OCHOe8b!

MHO02080PUAHMHO20

MPO2HO3UPOBAHUSA U GHAAU3A CUCMeM B8bICOKOLU cmeneHu CA0XHOCMU, YCmaHo8UMb mpebosaHusa K
3KCNAYaMAyUOHHbIM ceolicmeam u30esnus HA OCHOB8e UCCAe008aHUl U MOOenuposaHusa ycaosuli
aKkcnayamayuu. Hcnonezoeames SolidWorks u SolidWorks Simulation- Xpress 0aa nocmpoeHus
UMUMAUUOHHOU Mo0enu U OUeHKU ee MexaHU4YecKux ceolicme coanacHo mpebosaHUaIM K

3KCrnayamayuoHHbIM ceolicmeam uszdenus

KomneteHuua

NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

MK-1 CnocobeH yctaHaBauBaTb TpeboBaHua K
3KCMNyaTaUMOHHbIM CBOMCTBAM M34e/MA Ha OCHOBE

MK-1.1 Onpepenser TpeboBaHMA K CBOWCTBAM
M34e/ni Ha OCHOBE aHanM3a YCNOBWUIM 3KCNyaTaumm

nccnenoBaHui 7 MOEeNMpPOoBaHMA YCNOBUI | U A@HHbIX MOAENINPOBAHUA

aKcnayaTauum

MK-4 CnocobeH npoBoauTb aHanu3 MHpopmauuu no | MK-4.1 AHanusmpyeT uWHPOPMaUMIO MO HOBbIM
KOMMO3ULMNOHHbIM, MeTaNINYEeCKMM M | KOMNO3ULMOHHBIM, MeTaNINYECKMM 7
HEMETa//IMYECKMM MaTepuanam, B TOM 4YMCAEe MO | HEMETA/VIMYEeCKMM  MaTepuanam C  33afaHHbIMU
BOMpoOCam NoAroTOBKM 7 OopraHusaumm | cBOMCTBaMM M TEXHONOTMAM UX MPOM3BOACTBA

npon3sBoacTBeHHOro 1 NCCaneaoBaTe/IbCKOro npouecca
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Ipuaoxenne 6

chﬂﬂbj'yﬁ q’ms’uqecxoe .-HO()E_QH]JOGQHHE KUaK OCHOGbI MHOSOGAPUAHMHOZ0 NPOSHOIUPOSAHUA U

aHalusza cucmem ﬁbICOKOl:' CMEeNEH CAONCHOCHTIU, ycmaﬂogumb mpi?ﬁ()(iaﬁldﬂ K 3KCH_fImeG£{MOHHbe

CBOUCMBAM U30eNUA HA OCHOBE UCCIeO08AHUI U MOOETUPOBAHUA YCA08Ul IKChayamayuu. Henoavzosams

SolidWorks « SolidWorks Simulation- Xpress odas nocmpoenusi umumayuonnol mooenu u oyeHku ee
MEXTAHUYECKUX C(?OEzcmﬁ CO2TACHO mpeﬁoemmfm K BKC?lflyﬂmﬂlfHOHHbLM CQOL‘J'CF?IG&M u3demm

— OnpeaeneHie IEMETa MOJEAN ICTATN KA OCHOBE
| Onpeaeaenne _!_, reOMETPIMECKON HOPMEL 1 KOHCTPY KTIBHOI IPHIALIEAHOCTH
: WICMCHTOR MOICAN acTann 1
i 1 ir 1
1 [} 1 ] I
- ! Onpeaenenne 1 : 1
Cop n ananms aannmx ! AAMHBX PACHONCAEHIA ! ' !
TEOMETPIN ACTANN "': IAEMEHTOR MEIEN AETANN : . ] !
1 1} [ —— Buibop I
1 1y B ONEPALLITI NOCTPOCHIA 1
1 Onpeaeactne 1) Baosan H 10 KpHTEPIAM 1
| PAIMCPOB 114 MOICTHPOBIHIA 1 onepata ) 1
| IACMEHTOR MOAEAN ACTAIN LI I : 1
g ———— | ! I Onpeaeaenne H
y | nttitit— b I | ! KOHTY OB !
1 . 1 1! I
Bupalorsa pewenin Bubop e | b= -
VIR NOCTPOCHIA ] ONECPALITI AR NOCTPOCHHR H Ty rrrrrrr ey
MOTETN 2eTAN 1 ICMCHTOR MOQCAN ACTATH 1 1 L]
: : 1 : ! Onpeacacuie |
l ‘ : 1 ] : THOA KOHCTPY KTHBHOMD JICMEHTa :
| Onpeaeaenne |
1 nog Pc:m-"nl nocTy : : Kﬂliﬂp} K ! * !
1 INEMEHTOB MQ1EAN ACTAAN N oncpaiis | Bubop \
! Yo" I==—=——————2 1 OnepaLLnt NOCTPOCHIS 1
: 1O THIY KOHCTRY KTHBHOTD JaemenTa )
TNocrpoenne Henoassosanne I 1 H
MOIEAN ACTAN = cranaaprioro CAD-moayas | |
1 Onpeaeaenne I
1 KOHTYPOB I
=== =========—=== |
Pucynok 1 Anroputwm cosnanus monenu B SolidWorks
DOU3NHECKOE MOACTHPOBAHNE
HpI‘I BBITTOJIHEHHWH 3aTaHUA HeOﬁXOﬂHMO .
1. TIOCTPONTE HJIM HAWTH B OnbauoTeke (0azax NAaHHBIX MPOTPaMMBl) TpedyeMble AeTanu;
2. MPOBECTH BUPTYAIBHBIE HMCIIBITAHWA ,Z[ETBJTeﬁ B COOTBETCTBHH C YCIOBHAMH K

TEXHHYECKOMY 3aJIaHWI0 K U3IENHI0  (MEXaHHYECKHE, OJJICKTPOTEXHHYECKHE, THMIPaBIHUYECKHE,
a’pOoJIMHAMHYECKHE, TEIIO(GU3NIECKHE H T. Jl. XAPAKTEPHCTHKN);

3. OCYIIECTBHTH COOPKY STHX JICTAJICH B Y3€IT HITH H3ICITHE,

4, €O3/1aTh aHUMALIHIO COOPKHU.

"F]
PucyHOK 2 PeayKTop ¢ NPHIOKEHHBIM BPAIAKIIHM MOMEHTOM
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7.Ha ocHose aHanuza ycnosuli 3Kcnayamauyuu u OQHHbIX MOOenupo8aHUsa onpedenums
mpebosaHusa K ceolicmeam u3zdenuli. [lposecmu aHAAU3 UHGOPMAYUU 10 HOBbIM KOMMO3UUUOHHbIM,
mMemanauveckum u Hememanauyeckum mamepuasnam ¢ 3a0aHHbIMU c80UCcM8amu U MexXHOI02UAM UX

npoussodcmea.

KomneteHuua

NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

MK-1 CnocobeH ycTaHaBnMBaTb TpeboBaHMA K
3KCMYaTaLMOHHbIM CBOWMCTBAM M34€e/MA Ha OCHOBe

MK-1.1 Onpegenser TpeboBaHUA K CBOMCTBAM
M34eNu1ii Ha OCHOBE aHaNM3a YCA0BUI IKCNyaTaL MM

nccnefoBaHuin n MOAEeNNPOoBaHMA YC/IOBUI | M J@HHbIX MOAENNPOBAHMA

aKcnayaTauum

MK-4 CnocobeH npoBoauTb aHanu3 MHPopmauuum no | NMK-4.1 AHanusupyeT uHPOpMaUMIO MO HOBbIM
KOMMO3ULMNOHHbIM, MeTaNINYEeCKMM M | KOMNO3ULMOHHBIM, MeTaNINYEeCKUM "
HEMETA//IMYECKMM MaTepuasam, B TOM 4YMCAe MO | HEMETA/UIMYEeCKMM  MaTepuanam C  33afaHHbIMU
BOMpOCam NoAroTOBKM 7 opraHusauuMm | cBOMCTBaMM M TEXHONOMMAM MX MPOM3BOACTBA

NPOM3BOACTBEHHOIO M MCC/IEA0BATE/IbCKOro NpoLLecca
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N

Ipuaoxenne 7
Ha ocnose ananuza ycnosuii skchniyamayuu u OGHHBIX MOOEIUPOGAHUS ONPeOeTUms
mpebosanus. Kk ceoticmeam uzdeauil. Ilposecmu anaiuz ungopmayuu 1o HoewbiM
KOMAO3UYUOHHBIM, MEMAIIU4ecKum U HeMemaiiuieckum mamepuaiam ¢ 3a0aHHbIMU
C6OUCMEAMU U MEXHONO2UAM UX NPOUIE00CMEA.

HpH BBITIOJIHEHHUH 33JJaHUS HeoOXO0qUMO!

COB,IIaT]: TPEXMEPHYID MOICIE ACTalld COITaCHO l'IpC,I[CTaBJISHHOﬁ HIUTIOCTpAalHH B ITporpaMme
SolidWorks;

MOJTY4HTh CBEJCHHUS O BEIOOpE MaTepuana JeTaiu;

MPOBECTH BUPTYAIbHBIE HCIBITAHUSA ACTAICH B COOTBETCTBHMH C YCIOBHUSMHM JKCINIYaTALMH U
T]}E:GOB&I-IHIO K H3OCIIHEO (MCX&HH‘ICCKH&, JNICKTPOTCXHHUYCCKHE, THIAPaBJIHYCCKHE,
A3pOIHHaAMHYCCKHE, TeHJ’IOQJHSH'-ICCKHe HT. O XapaK‘I‘CpHCTHKH).

1 HU30JIATOP

2. BKJIAJIBIIII
3. PAJIMATOP UT'OJIBYATHIN
4, YI'OJIOK

14



BTVIJIKA

KPOHIITENH

KOPITYC

MPYXKMUHA

PYJIEBOE KOJIECO
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10. BOPOHKA

8.PacuemHoe 3adaHue. KuHemamuyeckuli u QuHamuyeckuli aHaau3 supmyansHoli modenu
MH0200emasnbHO20 Y314 unau usdenus. [locmaHoska 3ada4yu. Adanmayus eeomempuveckoli moodenu.
Modzomoska modenu. Cmamuyeckuli aHaAU3. JuHamu4eckuli aHanus.

KomneteHuua

NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

MK-1 CnocobeH ycTaHaBnuBaTb TpeboBaHua K
3KCMAYaTaLUMOHHbIM CBOWMCTBAM M34€/NMA HA OCHOBE

MK-1.1 Onpepensier TpeboBaHMA K CBOWCTBaAM
M34eN1it Ha OCHOBE aHaNM3a YCA0BUI IKCNNyaTaL MM

nccaen0BaHuUim " MoZeMpoBaHua YCNOBWIA | U AaHHbIX MOSENNPOBAHUA

3KCMAyaTaLmm

MK-4 CnocobeH npoBoauTb aHanu3 MHpopmauum no | MK-4.1 AHanuMsupyeTr uWHPOPMAUMIO MO HOBbIM
KOMMO3ULMOHHbBIM, MEeTa/LIMYEeCKUM M | KOMMNO3ULMOHHBIM, MEeTa/LIMYEeCKUM n
HEMEeTa//IMYECKUM MaTepuanam, B TOM UYWCAEe MO | HEMETAa/UIMYECKMM  MaTepuanam C  334aHHbIMU
BOMpocam NOAroTOBKM " opraHM3auumn | CBOMCTBAMM M TEXHOIOMMAM UX NMPOM3BOACTBA

npon3sBoacTBeHHOro 1 NCcneaoBaTe/IbCKoOro npouecca
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Lens:

Mpunowxenue 8

HpPI BBITIOJTHEHHH 33JIaHUS He00X0IHUMO!

1.
2.

W

TTIOCTPOMTH MJIM HAWTH B OMOnMoTeke (0a3ax JaHHBIX MPOrpaMMBbl) TpeOyeMble AeTalH;
MPOBECTH BUPTYAJIbHBIC HCIBITAHUS JACTAICH B COOTBETCTBHU € YCJIOBHUSAMH K TEXHHUYECKOMY
3aJaHUI0 K M3/Ienui0  (MeXaHW4ecKWe,  9HJIEKTPOTEXHUYECKHE,  THAPABIMYECKHUE,
a’pOINHAMHUYECKHE, TEIIO(PU3HYECKHE U T. JI. XapaKTEePHCTHKH);

0CyLIeCTBHTL COOPKY 9THX JeTaneil B y3el WM H3Zelue;

€03/1aTh AHUMAITHIO COOPKH.

MOJNYYUTh HABBIKH TOCTPOEHHUS TEOMETPUUECKHX OOBEKTOB: YITIOBOH NPSAMOYTOJbHUK,
OKpYKHOCTB, IyTa, OTPE30K;

03HAKOMHTECA C TMPaBHIIAMH TTOCTPOCHHUSA TEN HIIH WX BJICMCHTOB C NMOMOIIBI0 HHCTPYMCHTOB
«BriTsHyTas 000bILIKAY, « BEITSHYTHIH BEIPE3»;

HU3YUYUTh TpeOOBaHMUA K 3CKHM3aM IS MOCTpoeHUA «BrITAHYTONH 000BIIIKH» M «BBITAHYTOrO
BBIPE3a»,

03HAKOMHTECA C MOHATHEM «B3aHMOCBA3H» H IMOMYYHTh HABBIKH 110 YCTAHOBKE B3aHMOCBA3EH
MexIy 00BeKTaMu IS OJIYHEHHS ONPEASNeHHOT0 ICKN3a;

Hay4MTbCS HCIONb30BaTh OMOIMHMOTEKY oTBepcTHH («OTBepcTHe MOI Kpenéx»), a UMEHHO:
YCTaHaBIMBAThL Pa3MeEpPhl OTBEPCTUI U MECTO MX PACTIONOKEHN;

TIOJYYHTh CBEJICHHs O BbIOOpE MaTepHala JIeTalnd U e€ IBeTe, yCTAHOBKH BHEIHEH CIIeHEI.

MPUMEPBI JETAJENA U CBOPOK VY3JI0B U KOHCTPYKIHUIA
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Nelo

Bydep (y3zen)

Ne9 JIOPH JIMAMETP 16 MM (y3en)
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Peaykrop (y3en)

MparMeHT ryceHHI bl TAHKA (y3elT)

AmopTtrzatop M4Y00.78
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4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMNAGKMOM OYeHOYHbIX Mamepuanoe npunazaemcs.
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